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[TOACHUTEJIBHAA 3AITNCKA

[Ipumepnas pabouasi mporpaMma MO XUMHH JJIsi OOYYAIOIIMXCA C 3aJIEPKKON
ncuxuueckoro pasputusi (ganee — 3IIP) Ha ypoBHE OCHOBHOro OOIIEro O0Opa3oBaHUs
cocTaBlieHa B COOTBETCTBMM C DenepalbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO o0riero obpazoanus (IIpukaz MunnpocBemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IocTUlMK Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), ITpumepHoi
aJIalITUPOBAHHON OCHOBHOM 00pa30oBaTENIbHON MPOrpaMMOil OCHOBHOTO  OOIIEro
oOpa3oBaHHs OOy4alOUMXCAd C 3aJEpPKKOM TCUXUYECKOro pa3BUTUsA (0100peHHOU
pemerrneM ®YMO mno obmemy obpazoBanuto (mpotokon ot 18 maprta 2022 1. Ne 1/22))
(manee — [TAOOIT OOO 3I1P), IIpumepHoii paboueli mporpaMmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpamMmoil BOCHUTaHUS O0YyYaroIIUXCs
IpU TOJYYEHUH OCHOBHOIO OOILEro 0Opa30oBaHUs, C YYETOM pacHpeleieHHBIX IO
KJlaccaM MpoBepsAeMbIX TpeOOBaHMM K  pe3yJibTaTaM  OCBOCHHMS  OCHOBHOM
0o0pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHUsS U SJIEMEHTOB
COJIEpKaHus, PEACTABIEHHBIX B Y HUBEPCAIIBHOM KoJin(ukaTope o xumuu, Konuenuuu
npernojaBanus yueOHOro npeaMera « XuMus», B 00pa3oBaTeIbHBIX OopraHu3amnusax PO,
peanu3yIoNIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI.

OO0mas xapakrepucTuka yueO0HoOro npeamera «XumMus»

Yuebusiii npeamer  «XWMHUS»  BXOIUT B NPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIpeaMEThI». B cucTteMe ecTecTBeHHOHAay4YHOro OOpa3oBaHUs
XUMUS KaK YU4eOHBIM TIPeIMET 3aHMMAaeT BaKHOE MECTO B IMO3HAHUM 3aKOHOB MIPUPOJIBI,
dbopMHpOBAaHNY HAYYHOW KApTUHBI MHUPA, CO3JaHUM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOMUMBIX I TOBCETHEBHOM »W3HMU, HAaBBIKOB 37J0POBOTO U 0OE€30MacHOr0 s
YeJloBeKa M OKpYJKalomel ero cpeasl oOpaza KU3HHU, a TakKe B BOCHHUTAHUH
DKOJIOTUYECKOMN KYJIBTYPBHI.

YcenemHocTh M3y4eHUsT XMMHUU CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coONo/lecHneM MpaBuyl  0e30MacHOM pabOThl TpPH  BBINOJHEHUHM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3€W XUMHUHU C APYTUMU MPEIMETAMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYeCKON XUMHUH.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMHUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIICH BO3PACTYy OOYUYAIOIIUXCS U HX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaepxaHumM TaHHOTrO Kypca MPEICTaBICHbI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHHWE COCTaBA M CTPOCHUS BEUIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HHUSA, IPOTHO3MPOBAHHWE CBOMCTB BEUIECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUIN U YyTEN YIIPABJICHUS UMHU
B LICJISIX MOJIYYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3y4YE€HHS HEOPraHMYECKON XMMHUM COCTABIIIET aTOMHO-
MOJIEKyJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu
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CBEIECHUSMH O CTPOCHHHM aToma, BHJAX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIUH.

B u3ydeHnu Kypca 3HauMTENIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHMCAHUIO PE3YJIbTATOB
YYEHMUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHOi pabOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHON MporpaMMbl B Mporecce 00y4YeHus MO3BOJIUT 00yUaroIuMes
¢ 3ITP ycBOUTH KJIIOUEBbIC XUMUYECKUE KOMIIETCHIINU U MTOHATH POJIb U 3HAUCHUE XUMUU
Cpelu ApYyrux HayK O MPUPOJIE.

W3ydyenne XuMuM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYyYHBIX METOAOB (HaOMIOJeHHE, W3MEpEeHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MNPAKTUYECKOIO NPUMEHEHUS Hay4YHbIX
3HAHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBA3AX € mpeameTaMu « OKpyKarolui MAPY,
«Duzuka», «buonorusy, «['eorpadpus», «Maremarukay U GOpMHUPYET KOMIIETEHIIUH,
HE0OXO0IUMBbIE JJIS TPOJIOJKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyeHne XuUMUH CIOCOOCTBYET pa3BuUTHIO Yy oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpakeHHs, (QYHKIIMOHAJIBbHOM  TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHYECKH aHAIM3UPOBATh HHGOPMAIIHMIO, MPEACTAaBICHHYIO B
paznuyHbIX opMax. 3HAYMMOCTh MpeIMeTa JJIS Pa3BUTHS >KU3HEHHOW KOMIIETCHIINH
oOyyvaroruxcst ¢ 3[IP 3akimrodaercss B yCBOGHWM OCHOBBI XHMHUYECKUX 3HaHHM,
HEOOXOAMMBIX JI1 MOBCEIHEBHOM »W3HM;, HABBIKOB 3I0POBOTO M 0O€30MaCHOro i
YeJI0BeKa M OKPY’KaIOIIEH ero cpenbl o0pasza >Ku3HU; (OPMUPOBAHUU 3KOJIOTHUECKOM
KYJIbTYPBI.

[Iporpamma oTpakaeT coaep:kaHue OOy4EeHHs] MpEeAMETY «XHUMHS» C YyUYEeTOM
0coObIX oOpa3zoBaTelbHBIX NMoTpeOHOCTeN oOyuaronuxcs ¢ 3I1P. OBnageHue yueOHbIM
MpEeAMETOM «XHUMHUS» NPEICTABISAECT ONPENEIECHHYIO0 TPYAHOCTb Il 00ydaroumxcs
3I1P. D10 cBsi3aHO ¢ OCOOSHHOCTSIMHU MBICIUTEIBLHON JACATEILHOCTH, TTEPUOTNICCKIUMHU
KOJI€O0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM TaMSATH, HEIOCTATOYHOCTHIO 00IIIero 3amaca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHbIM HMHTEPECOM M HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeoponeHuss TPYJHOCTEM B M3yYeHMHM YYEOHOTro TMpeaMeTa «XHUMUSD
HeoOxouMa afanTaius o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTeIbHbIM
BO3MOYKHOCTSIM JTAaHHOW KaTeTOpUM OOYyYaronIuXcs, Y4eT UX OCOOCHHOCTEH pa3BUTHS:
UCIIOIb30BaHUE  AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3CH,
NOCTENEHHOE YCIOXKHEHUE U3y4aeMOro MaTepuarna.

[Ipy wu3yuyeHHUM XUMHH HEOOXOAUMO OCYILIECTBIISITh B3aUMOJCHCTBUE Ha
MTOJINCEHCOPHON OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCA U3ydaTb B MPOLIECCE MPAKTUYECKON
nesTebHOCTH. BO3MOXKHO BhIJIETIEHUE OTACIBHBIX YPOKOB Ha pEUICHUE 33714 B CBSI3U CO
CIIO)KHOCTBIO aHanmm3a TekcTa oOyvarommmuca c 3IIP. Opranuyeckoe eIUHCTBO
MPAKTUYECKOW ¥ MBICIHUTEIBHON NEeATeTbHOCTH OOYYaIoIMUXCsl Ha ypOKaxX XHUMHH
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymenuit. Oco60e BHUMaHHWE TIPU W3YUYEHUU XUMHUU YIEISIETCS U3YyUYCHUIO «CKBO3HBIX)
MOHSATUHN ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHUaa.



Heau n 3axaun n3yvyeHus yueOHOro npeamMera « XuMHsD)

Obwue yeru w3ydeHHWss y4deOHOTo TmpeameTa «XHWMHS» TPEICTABICHBI B
[IpumepHoii  pabGodeil mporpamme OCHOBHOTrO obOmiero  oOpazoBanusi. OHH
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOuiel KyiabTypbl. OO0yueHHEe yYMEHUIO YUUThCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OAHOU U3
BaXHEHUIINX QPYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U «XUMUN.

Jns oOywarommxcs ¢ 3IIP, Tak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAOLLUXCS
CBEPCTHHUKOB, OCBaMBAIOIINUX OCHOBHYIO 00pa30BaTEIbHYIO IpOrpaMmy,
JOMUHHUPYIOIIEE 3HAUEHUE MPUOOPETAIOT TaKUE Yyeiu, Kak:

* (opMHpOBAHHME  HWHTEJUICKTYyaJIbHO  Pa3BUTOM  JUYHOCTHU, TOTOBOM K
COTPYJHUYECTBY, CaMOCTOATEIbHOMY TPUHATUIO  PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTU4YeCKOe NPUOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM II03HABATEIIBHOW MESITENbHOCTH, HAYYHBIM M MPAKTHYECKUM
METO/IaM TO3HaHUs, (HOPMUPYIOIMIUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

= o0ecrnieueHue yCIOBUM, CIIOCOOCTBYIOMIMNX MTPUOOPETEHUIO 00YUAIOIIUMUCS OTbITA
pa3HOOOpa3HOU JIEATEIbHOCTH, MO3HAHUSI M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMITIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAYEHUE JJI PA3TUIHBIX
BUJIOB JICSITEILHOCTH;

* (GhopMUpOBAHUE YMEHUM OOBSICHITH U OLICHUBATH SIBJICHUS OKPYKAIOIIEro MUpa Ha
OCHOBAHWHU 3HAHUU U OIBITA, OJYYEHHBIX IPU U3YUCHUU XUMUU;

* ¢opmupoBaHue y OOyYarONIUXCS TYMAaHHCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMUYECKUX 3HAHUU I BHIPAOOTKU HKOJOTHYECKH I1eJIeCO00Pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
310POBbS U OKPYKAIOLIEH NPUPOIHON CPEBI;

" pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIIs U HAMPABICHHOCTH JaJbHEUIIIETO
oOyueHus.

Kypc HanpaBiieH Ha pelieHne cleayonmx 3aday, 00eCeUrBaIOIUX PEaTu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JAEATEIbHOCTHOIO MOJXO0J0B K OOYUYEHUIO XUMHUU
obyuatomuxcsi ¢ 3[TP Ha ypoBHE OCHOBHOT'O O0IIIEro 00pa30BaHUsI:

* (¢hopMHUpPOBAHUE TEPBOHAYAIBHBIX CHUCTEMAaTHU3UPOBAHHBIX TNPEACTABICHUNA O
BEILIECTBAX, MX MPEBPAICHUSAX W MPAKTUYECKOM MPUMEHEHUU;, OBJAJCHUE
MOHATUMHBIM anlapaToM U CUMBOJUYECKUM SI3BIKOM XHUMUHU;

" OCO3HAaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HayKd Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IMPEBPAIICHUN HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBbl MHOIMX SBJIICHUW JXUBOW W HEXKHUBOU
MPUPOJIBL;, YTITyOJIEHNE TPEICTABICHU O MAaTepUATLHOM €IMHCTBE MHPA;



" OBJIQJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTHU: CTIOCOOHOCTHIO aHATTM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYAIINH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e3omacHOro oOpallleHusi C BEIIECTBAMHU, MCHOJIb3YEMbIMU B TOBCEAHEBHOM
KU3HM, YMEHHUEM aHAJM3UPOBaTh W IUJIAHUPOBATH SKOJOTUYECKH Oe30I1acHOe
MOBEJICHHE B 1IEJSIX COXPAHEHUSI 3J0POBbS U OKPYIKAKOLIEH CPEBL;

* (GopMHpOBAHNE YMECHHHA yCTAHABIMBATH CBSI3M MEXKIY pEaTbHO HAOIIOAACMBIMH
XUMHUYECKUMH SIBIICHUSIMU M TPOIECCaMH, IPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00Opa3us BEIIECTB, 3aBUCHMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" [pUOOPETEHHE OMbITA MCIOJIB30BAHUS PA3UYHBIX METOJOB M3YyUEHHUS BEILECTB,
HAOJIIOICHUS 332 UX MPEBPAICHUSIMU TIPU MPOBECHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCII0JIb30BAHUEM JIA0OPATOPHOTO O00PYAO0BaHUS U TPUOOPOB;

* (opMHpOBaHUE MPECTABICHUNA O 3HAYCHUU XUMUYECKOW HAYKH U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX TpoOieM, B TOM 4YHCIE B NPEIOTBpAICHUU
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

Ocob0enHocTH 0TOOpPa M aJANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMUM

OOyuenue yuyeOHOMY mHpeaMeTy «XHUMHsS» HEOOXOIUMO CTPOUTh Ha CO3JaHHUU
ONTUMAJIBHBIX YCJIOBUM I YCBOCHHS MPOTPAMMHOTO MaTepuaia O0y4YarolUMHUCS C
3IIP. bosblioe BHUMaHHE AOKHO OBITH yZEleHO OTOOpy ydeOHOro marepuana B
COOTBETCTBUM C MPUHIUIIOM JAOCTYIHOCTH MPU COXPaHEHUU OOIIEro 6a30BOr0 YPOBH.
OH 1oJKEH 110 COIePKAHUIO U 00BEMY OBITh aIaTUPOBAHHBIM 1t oOyJaroruxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. CieryeT 00JIerynTh
oBJaZicHue MmaTepuajioM ooOyuarommumucs c¢ 3IIP mocpeacTBoM ero JAeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKUM [OBTOPOM, MHOTOKPaTHOW TpPEHUPOBKOM B
MPUMEHEHUU 3HAHUN C HUCIOJIb30BAHUEM IPUEMOB ANTOPUTMU3ALMH M BU3YaAIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

Bonbiioe 3HaueHue Uisi MOJHOLIEHHOTO YCBOEHHMSI y4e€OHOrO Marepuajia UMEeT
OTOopa Ha MEXMPEIMETHBIE CBSI3U BOIPOCOB, U3yYAEMBIX B JIAHHOM KypcC€, C TAKUMH
yueOHbIMU mpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT € Y4YeOHBI MaTepual C pas3HbBIX TOYEK 3pEeHUS,
MEXIMPEAMETHBIE CBS3M CIIOCOOCTBYIOT €r0 JYUIIEMY OCMBICICHHUIO, 00Jiee MPOUYHOMY
3aKPETUICHUIO TIOJYYeHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHI.

[Ipy moAroTOBKE K ypOKaM yYUTENb JOJDKEH MPEeaycMOTpeTh (OPMHUPOBAHUE Y
oOyyJaroumxcsi yMEHUi aHaIU3upoBaTh, CPAaBHUBATh, 0000IIATh U3y4aeMblii MaTepHall,
IUTAHUPOBATh TPEJCTOSUIYI0 padoTy, OCYIIECTBIATH CaMOKOHTpodb. Heobxomumo
NOCTOSIHHO ~CJIEIUTh 3a TMPaBUIBHOCTBIO pPeueBOoro oO(OpMIICHHS] BBICKA3bIBAHUN
obyuatommxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEGHHOCTSIMM TMOBEACHUSIM JEATEIbHOCTH oOyuarouuxca ¢ 3[1P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMIA  KOHTPOJIb
COOJII0/IEHUS TTPaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEACHUH Jab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.



IIpumepHble BUABI JesiTeJJbHOCTH 00y4arommuxcs ¢ 311P, o0ycioBiaeHHbIe 0CO0BIMH
o0pa3oBaTreJbHBIMU MOTPEOHOCTSMHU U 00eCIeYHBAIOIIMEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa30BaHUSA MO NpeaMeTy « XHUMUI»

Conepxkanue BUJIOB JeATelIbHOCTH oOydaronuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMU 00pa3oBaTeIbHBIMU TOTPpeOHOCTSIMU. [loMuMO IUPOKO
ucrnonb3yeMbix B OOIT OOO o6mmx st BceX 00ydYaroIIuxcsi BHUAOB JEATECIbHOCTH
ClIeAyeT YCWUJIUTh BHJBl JCATEIBHOCTH, CIEeUU(PUYHBIE IS JaHHOM KaTeropuu
oOydJaromxcs, Jisi 00ECIICYCHHSI OCMBICIICHHOTO OCBOSHUS COJAEpKaHUs 00pa30BaHUS
M0 MPEAMETY: YCUICHUE MPEIMETHO-TPAKTUYECKON NIEITEIHbHOCTH C aKTUBHU3AINEH
CEHCOPHBIX CHUCTEM; YEepEIOBaHUE BUJIOB JEATEIBHOCTH, 3aJCHCTBYIONINX pPa3IUYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOEHHE MaTepualia ¢ ONMOPON Ha aJrOpUTM; «IOIIATOBOCThHY» B
M3YUYCHUM MaTepuasia; UCIOJIb30BaHUE JOMOJHUTEIbHOW BU3yaJbHOM OMOpHI (TUIaHbI,
o0pas3libl, CXeMbI, IIa0JI0HBI, ONOPHBbIE Ta0NIULIbI). [ pa3Butusa y oOydaromuxcs ¢ 3[1P
YMEHHS JIeJlaThb BBIBOJIBI, (POPMHPOBAHHMATPAMOTHOTO  PEUYEBOr0 BBICKA3BIBAHUS
HEO0OXO0IMMO MCIIOJIH30BaTh OMOPHBIEC cIoBa U Kimie. Oco60oe BHUMaHUE CIeayeT
YACIUTH OOYUYEHUIO CTPYKTYPUPOBAHHUIO MaTepHaia: COCTaBJICHNE PUCYHOYHBIX 1
BepOaJbHBIX CXEM, COCTaBJCHHWE TaOJNMI, COCTaBJieHHE KIacCU(PUKAIUU C
0003HaYCHHBIMU OCHOBaHUSMH JUIS KITaCCU(UKAIIMK U HATIOJIHEHHUE UX MPUMEPaMH U JIp.
[IpumepHasi TeMaTu4eckass U TEPMUHOJIOrHYecKas Jiekcuka coorBeTcTByeT OOII
000.

Jns obyuarommxcs ¢ 3IIP cyniecTBEHHbIMHU SIBISIOTCA MPUEMBI pabOTHI C
JEKCUYSCKUM MaTepuajaoM 1o mnpenmery. IlpoBoauTcs cremuanbHas padoTa Mo
BBCJCHUIO B AKTHBHBIH CJIOBaph OOYYaIOIMIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TepMUHBI BBOJSATCS Ha TOJIMCEHCOPHOM OCHOBE, 00s3aTellbHA BU3yajIbHas
MO/IepKKa, aJITOPUTMBI PAOOTHI C ONpEICICHUEM, OITOPHBIC CXEMBI ISl aKTyaTH3alluH
TEPMUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMus»» B y4eOHOM IIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCyAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIETro 00pa3oBaHUs yUEOHBIM MpeAMET «XUMHSD» BXOIUT B
npeaMeTHYt0 005acTh «EcTecTBeHHOHAyuYHBIE MPEIMEThDY U SIBISIETCA 00s3aTeNIbHBIM
TS U3YYCHHUSL.

VY4eOHbIM MIaHOM Ha e€ u3yueHue oTBefeHO 136 y4yeOHbBIX 4acoB — Mo 2 4 B
HeJeo B 8 1 9 kaccax COOTBETCTBEHHO.

Copnepxanue ydeOHOTO mpenmera «XuMus», npeacraBieHHoe B I[IpumepHoii
paboueit nporpamme, cootBercTByeT GI'OC OO0, pazpadortano ¢ yuetom [IpumepHoit
OCHOBHOM 00pa30BaTesIbHOM MPOTrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHus M0 y4eOHOMY
npeaMery  «XuMHs», COOTBETCTBYyeT IlpumepHOM amanTUpPOBaHHOM OCHOBHOM
o0pa3oBaTeIbHONM MpOrpaMMe OCHOBHOIO 0OIIEro oOpa3oBaHUS OOYYAIOIIUXCS C
3a/1epKKON ICUXUUECKOTO Pa3BUTHS.



COHEPXAHUE YUYEBHOI'O ITPEJIMETA «XUMUI»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipenmer xumun. Pone xumuu 6 scusznu yerosexa. Tena u Bemecrsa. Gusnueckue
CBOMCTBa BEIECTB. ATperaTHOE€ COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BemecTBa u cmecu. CriocoObl paznenenus cmecei. [IpaBuna 6e3onacHoro oopamieHus ¢
BEILIECTBAMU M J1A0OpaTOPHBIM 00OpyoBaHUEeM. [lonsamue o memooax HNO3HAHUS 8
XuMuu.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX
aneMeHTOB. OTHOCHUTENbHAs aToMHas Macca. [IpocTeie u crnokHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (opmyna. BameHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCHTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne M XHUMHUYECKUE SBJCHHS. XHUMHUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEaKIHMM. 3aKOH COXPAHEHUS MAacCChI
BemiecTB. Kilaccudukanus XUMUYECKMX peakuuid (COCIUHEHMS, Pa3lIoKEHUs,
3aMeleHus, 0OMeHa).

XUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaAMHU
paboTel B jabopaTopuu U NpuéMaMu OOpallleHus ¢ J1Ta0OpaTOPHBIM 000PY/I0BAHUEM;
U3y4eHUE UM OMHCcaHhe (U3HMUYECKUX CBOMCTB OOpa3lloB HEOPTaHUYECKHX BEIIECTB;
HabmoieHre pu3nyeckux (TJIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPaHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCAIINS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE METHON
MPOBOJIOKHU, B3aUMOJICUCTBUE Mejla C KUCIOTOM) SIBIICHHWM, HAOIIOJICHUE U ONUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJECHCTBUE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE KeJie3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHUE, BbHIMIAPUBAHUE, AUCTHIUISIIMS,
xpomatorpadusi), MPOBEJICHUE OUYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIKCAHUE
pe3yJIbTaTOB TMPOBEJACHUS ONbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS MacChl;
CO3/ITaHHE MOJIEJIEN MOJIEKYJT (IIapOCTEPKHEBBIX).

BaskHeiinue npeacTaBUTE I HEOPTaHUYECKUX BelleCTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopog — snemMeHT W TpocToe
BemecTBO. HaxoxkaeHrne Kuciopoa B MpUpoe, GU3NIECKHe U XUMUICCKHUE CBOWCTBA.
Peakiuu ropeHHsI MPOCTHIX U CIOXKHBIX BemlecTB. CIocoObl MOMydYeHUsT KHUCIopoaa B
naboparopuu u npomviuiienHocmu. Ilpumenenue xucnopojna. Ilonstue o6 okcumax.
Kpyrosoport kucnopoaa B npupoje. 0301 — aiiompontas Mooupukayus KUciopood.

Tennosou 3¢hgpexm xumuueckou peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- U
SHAOTEPMHUUYECKUE PEAKIIUU. TONIUBO: VeOolb U MemaH. 3acpsa3Herue 8030yXa, YCUleHUe

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMBbI, M3yYEHHE KOTOPBIX IPOBOJUTCS B 03HAKOMHUTENLHOM IltaHe. [lenaror
CaMOCTOSATENIFHO OTIPeIeNsIeT 00bEeM H3y4aeMOoro MaTepraa.

9



NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOSl.

Bonopon — sneMeHT U mpocrtoe BemecTBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nueckre U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCOoObL noyuenus. [IoHsITHE 0 KUCIOTAaX U COJISX.

KonuuectBo BemectBa. Monbs. Monsipass macca. 3akoH ABoraapo. MoJsipHbIii
00BEM ra3oB. Pacdersl mo xumudeckoi popmye. PacueTs MaccoBOi JOIM XUMUYECKOTO
3JIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MACChl, MOJIIPHOTO 00beMa
ra3zoB. Pacuérel o XuMUYECKUM yPABHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee cocras, cTpoeHne U MOJIeKYyJIbl. Boda kak
pacmeopumens. PacTtBOpbl. [lonsmue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACMEopax.
llonamue pacmeopumocmu eewecme 6 6oode. Pacuer MaccoBOM JOJIM BEIIECTBA B
pacTBope (NpOLIEHTHAs KOHIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodcenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsmue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
80006l 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHu4eckux coeauHeHnt. Oxcuupl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpasyowue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHIOB
(B3aumojieiicTBUE C BOJOW, Kucimotamu, Ienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHHWi: WIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
dusznveckue M XUMHYCCKHE CBOMCTBA OCHOBAaHWUM (B3aMMOJICMCTBHE C OKCHIAAMU
HEMETaJUIOB, KUCIIOTaMH, COJIsIMU). [loyuenue ocHo8anui.

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa, PU3NUECKHE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMd, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMH,
COJIIMM, HA MIPUMEPE COJITHOM U CEPHOU KUCIIOT), cnocobsl nonyyenus. P akTUBHOCTH
MetaiioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa CoJieH, cnocobwl nonyveHus,
B3aUMOJICHCTBHE COJICH ¢ METAJJIAMU, KUCIIOTaMHU, 1I€JI0YaMU U COJISIMU, TPUMEHEHHE.

[Touarue o0 aM@oTepHbIX TUAPOKCHAAX (HA TpPUMEpPe UHMHKA U AIIOMUHUSA):
XumudecKkue ceoucmea (83aumooeticmsue ¢ KUCIOMamu U werouamu, pasilodxceHue npu
Hazpeeanuu) u noaydexue.

['eHeTnueckasi CBsI3b  MEXAY KJIaccaMU HEOPraHWYECKUX  COCIAMHEHUH.
['eneTnueckue psabl.

XUMUYECKHI HKCTIEPUMEHT: KAYECTBEHHOE OTPEIETIEHUE COJIEPKaHUS KUCIOPO1a
B BO3/[yX€; MOJyYCHHE U M3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOACHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJIOM U YCJIOBUS BOZHUKHOBEHHMS U MPEKpaIeHus: ropeHus (moxapa);
03HAKOMJIEHHE C 00pa3liaMu OKCUOB M OMMCAHHE UX CBOMCTB; MOJYYCHUE U U3YUCHHE
CBOWMCTB BOJIOpoJia (TopeHue); HabMoaeHne 00pasioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 0JIEN paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHE BOJBI C METAJIJIaMU (HAaTPUEM U KajlbIleM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB); OMNpPEIEICHUE pPACTBOPOB KHUCIOT U WLIENOYEH C TOMOUIBIO
WHIUKATOPOB; HCCIIEOBaHUE 00Pa3I0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;
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HaOIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PacTBOpax KHUCIOT M IIETOYCH;
n3ydeHue B3aumoierictBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIIOTHI, KUCIOT C
METaJUIaMH, pPEaKUWil HEUTpalIM3aluH; T[OJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 pACTBOPA COJIU; PEIIEHUE IKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme Kiacchl HEOPraHMYECKUX COSUHEHUIN).

IMepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumuyeckux 3j1eMeHToB JI. U. MenneneeBa. CTpoeHue aToMmoB. XuMu4eckas

cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[TepBbie MOMBITKK KJIaCCU(PUKAIIMU XUMHUECKUX 3JIeMEeHTOB. [loHATHE 0 rpynmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMEIbHBIC METaJUIbI, TAJIOTEHbI, HHEPTHBIC
rasbl). Anemenmol, Komopwle 06pazyiom amgomephsvle OKCUObL U SUOPOKCUODL.

[lepnomnueckuii 3akoH. Ilepumognueckass CHCTEMa XHMHUYECKUX DSJIEMEHTOB
1. U. Menneneea. Koporkonepuoanas u oirurnonepuooras dhopmsl Ilepuognaeckoit
cucteMmbl xumuueckux 3eMeHToB JI. 1. Menaeneesa. [leprobl u rpyniibl. PU3ndecKui
CMBICJI TOPSAIKOBOTO HOMEPA, HOMEPOB IIEPHO/Ia Y TPYIIIbI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX snep. Mzomonwl. InekTpoHbl. CTpoeHHUE
ANEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XxuMUYeckux 3iemMeHToB Ilepuonnueckoi
cucrembl JI. W. MenneneeBa. XapakTepuUCTMKa XHMHYECKOIO OJJIEMEHTAa IO €ro
nonoxenunto B [lepuognueckon cucreme J[. 1. Menneneena.

3axoHomepHOCMU UBMEHEHUsL C8OUCME INEMEHNO08 MAlbIX NePpUo008 U 2/IA8HbIX
noocpynn, 8 3A8UCUMOCMU OM AMOMHO20 (NOpAOK0B020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus nayku u npaxmuxu. /{. 1. Menoenees — yuénviil u epaxrcoanun.

Xumudeckas cBs3b. KoBanenTHas (monsipHas W HEMOJISIpHAs)  CBS3b.
InekmpoompuyamenbHOCmMb amomo8 Xumudeckux snemenmos. VIoHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl
OKMCJICHHUS M BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKHN JKCIIEPUMEHT: H3YYeHHE OOpaslloB BEIISCTB METAJIOB U
HEMETAJUIOB; B3aMMOJEHUCTBUE THIPOKCHIA [IUHKA C PACTBOPAMHM KHUCJIOT M IIEIOYEH;
MIPOBEJCHUE OIBITOB, WIUTFOCTPUPYIOIINX NPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3IoKeHUs, COSTUHCHHUS ).

MexnpeaMeTHbie CBA3H

Peanuzauus MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 8 Kiacce
OCYLIECTBIISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATUM, SIBISAIOIIUXCS CUCTEMHBIMHU Ui OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAay4YyHOI'O IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIEC TIOHSTHS: HAYYHBIH (haKT, TMIIOTE3a, TEOPHS, 3aKOH,
aHaluu3, CHUHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAONIIOJCHHE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusuka: Marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUUECKUM 3apsii, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (PU3NYECKUE BEIWYHHBI, CTUHUIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonorus: orocunres, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPATBI, TOPHBIC TIOPOIBI, TOJIE3HBIC
HCKOIIaeMbI€, TOTJTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeECKasi peaKIus

[lepnognuecknii 3akoH. llepmoanueckass cucTeMa XHUMHYECKHX JJIEMEHTOB
. WU. MengeneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIUS, KAIBLUSA U UX COCAUHECHUH B
COOTBETCTBHUM C MOJIOKEHHUEM 3JIEMEHTOB B [leproinueckoil CUCTEME U CTPOECHHEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XHUMHYECKON CBSI3U. THIBI KPUCTALTMYECKUX
PELIETOK, 3A8UCUMOCMb CE8OUCME BeUjecmed Om Muna KpUCmailudeckolu peuémKu u
8UOA XUMUYECKOU CBA3U.

Knaccuduxaiys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBHAJIbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJlaccam
HEOPraHNYECKUX COCAUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccuduxanuys XMMUYECKUX peaklvil Mo pa3IMuHbIM MpU3HaKaM (110 YUCIY U
COCTaBY YYacCTBYIOIIMX B PEaKIUM BEIIECTB, MO TEIIOBOMY 3P (DEKTy, 10 U3MEHEHUIO
CTENEHEH OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB, IO 00pamumMocmu, no YUaCmur
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE peakiuu. 1epmoxumuyeckue ypasHeHus.

Ilouamue o cropocmu xumuueckou peaxkyuu. I[lowamue o6 obpamumvix u
HeoOpamumulx Xumudeckux peaxyusx. [lonamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peakyusx. [lonsmue o xumuueckom pasnosecuu. Cmewjenue Xumuyecko2o pasHo8ecusl.
Daxmopwl, eruAOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U NOJI0HCEeHUe XUMUUECKO20
PasHogecusl.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkuuu, 3JIEKTPOHHBIN OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOUN peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUHN C UCIIOJIL30BAHUEM METO/Ia MJICKTPOHHOTO OaaHca.

Teopus 3AEKTPOJUTHYECKON IUCCOLMALNMU. DIEKTPOJUTHUECKAS IUCCOLUALIMSL.
DJIIEKTPOJIUTHI U HEAEKTPOIUThl. KaTnoHbI, aHMOHBI. Mexanusm ouccoyuayuu eewecmas
C PA3IUYHLIMU 8udamu xumudeckoul cesasu. llonamue o cmenenu ouccoyuayuu. CUIbHBIC
1 cia0bble DIIEKTPOITUTHI.

Peakiimm moHHOTO OOMEHA. Y CIOBHUS MPOTEKAaHUS PEaKIMii HOHHOTO oOMEHa J0
KoHUA. [TosHBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peaKInil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM W COJi€il B CBeTE TMPEACTaBICHUN 00 dIEKTPOIUTHICCKOM
mucconuannu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTUOHBI W AHWOHBL:
XJopua-, Opomun-, womua-, cyibdar-, kKapboHar-, cwiMkar-, (ocdar- aHHUOHBI,
THIPOKCHUI-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBLIKs, ATFOMUHUA, xKele3a (2+) u (3+),
menu (2+), uHKa, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX.

XUMHUYECKUM SKCIEPUMEHT: O3HAKOMJICHME C MOJEISIMU KPUCTALIMYECKHUX
pPEHIETOK HEOPraHMYECKUX BEILECTB — METAJUIOB U HeMeTaJuloB (rpadura U anmasa),
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CIOXKHBIX BEIIECTB (XJIOpUJA HaTpus), UCCIEAOBAaHUE 3aBHCUMOCTH CKOPOCTHU
XUMUYECKON peakmuu OT BO3JCUCTBHS Pa3IWYHBIX (PAKTOPOB; HCCIEAOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, IPOLIECCA TUCCOLMALNKI KUCIOT, EI04YeH 1
coiiei  (BO3MOXXHO HCIOJB30BAHME BUJIEOMATEPHUANIOB); TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKUA TMPOTEKAaHUs peakiii MOHHOro oOMeHa (0Opa3oBaHMe
ocajika, BbIJIEJICHHE ra3a, 00pa3oBaHHUE BOJIbl); OMBITOB, WILIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUil  (rOpeHue, peakiuu  PaslIoKeHHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIbIO KAaYeCTBEHHBIX
peaKuuii Ha HOHBI; PEIICHUE PKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTtanibl U UX coeIMHEHUSsI

OOmast  xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u puandeckrue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYEeCKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIaMH,
HEMETAJUIAaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). XnopoBomopod. CoisgHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, noayueHue, NOpPUMEHEHUE. [leucmeue xnopa u
X710p08000pooa Ha oOpeanusm yenogeka. BaxkHeWlne XJIOpUAbl U UX HAXOXKIECHUE B
pUPOJE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENEHU OKUCIICHHUS.

CrpoeHue u (u3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAAa U CEpBHI.
AmnorpornHbie MOAU(HUKAIMKA KHUCIOpPOJa M Cephl. XHUMHUYECKHE CBOWMCTBA CEPHI
(B3amMoOJelCcTBHE C Hememallamu — BOJAOPOJOM H KHUCJIOPOJOM, METaJUIAMM,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBONOPOA: CTPOCHHE,
du3nueckue U XMMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIILHBIE CBOMCTBA).
Oxcunpl cepbl Kak MPECTABUTETN KUCIOTHBIX OKCUI0B. CepHas KUcIoTa: pu3ndeckue
U XxuMmuyeckue cBoicTtBa (oOmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBeHHasl peakuus Ha cyib(ar-uoH. CepHUCTass KUCIOTA. Xumuueckue peaxyuu,
nedxcawjue 8 OCHO8e NPOMBIUIEHHO20 CHnOCoba NOJYYeHUs CepHOU  KUCTIOMBbL.
Haxoxnenue cepel u €€ coequnennii B npupoje. [I[puMenenue cepol u €€ COeAMHEHNH B
ObITYy W B TMPOMBILUIEHHOCTU. Xumuuyeckoe 3azpsa3HeHue oOkKpyycaiowelu cpeobl
COCOUHEHUSIMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2PA3HEHUEe 8030YXA U 8000EMOB), CHOCOObL
€20 npedomepaueHus.

OO6mast xapakTepuCcTUKa 3JIeMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azora u pocdopa, XxapakTepHbIe CTSIICHH OKHCICHUS.

A3oT, pacmpocTpaHeHHE B Tpupojae, (Pu3Wyeckue W XUMUYECKHE CBONCTBA
(B3auMoOJENCTBHE C METAUIaMHM M HEMETalIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
KpyroBopor azora B mpupone. AMMmuak: (GU3NYECKHE MU XUMHYECKHE CBOWCTBA
(oKHuCIEeHNE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), noyueHue u npumenenue. Conn
aMMOHUS: COCTaB, (M3MUYECKUE U XUMHUYECKHE CBOMCTBA (pa3yioKeHUe, B3aUMOJICHCTBHE
CO IenoyaMmu), npumeHeHue. KadecTBeHHas peakiys Ha HOHbI aMMOHUS. A30THas
KHCJIOTa, €€ (Qu3nueckue W XHUMHUYECKHE CBOMCTBa (o0mme u crnernuduueckue),
nonyuenue. Hutpatsl (paznoxkenue). A3oTucras Kuciota. Mcnoib3oBaHue HUTPATOB U
COJIE aMMOHHSI B KQU€CTBE MUHEPAJIbHBIX YI00peHuil. Xumuueckoe 3azpsaznenue
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OKpYHCaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOmHble 00HCOU, 3a2psi3HeHUe 8030YXa,
nou8wvl U 6000EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, HU3NUECKUEe U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMHM, HEMETaIaMH, KOHYEHMPUPOBAHHbIMU
asomnou u ceprou kucromamu). Oxcun ¢ochopa (V), oprodochopHas kuciora:
duznueckue M XMMHYECKHE CBOWCTBA, noayuenue. Illowamue o0 MuHepanibHbix
yooopeHnusax: Humpamsl u Gocpamol. Ilonsmue o komniekcHvix yooopenusax. OOmas
XapakTepucThka 31eMeHTOB [VA-rpynmbl. Oco0eHHOCTH CTPOCHHS aTOMOB yIiiepoja u
KpeMHHs. BaneHTHOCThP M XapakTEepHBIC CTETMCHW OKHWCJICHHUS aTOMOB YIJIepoja H
KkpeMmHusi. Pacipoctpanenue yriiepoia B IpuUpoIe, XapaKTEPHBIC CTENIEHNU OKUCIICHHS.

Yrnepon, ammorponHbie Moaudukanmmu (rpadur, anmaiz), GuUNYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOICHCTBHE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). AncopOuus. Kpyrosopor
yraepoja B npupose. OKCUIbpl yriaepoja, ux (PuU3nyeckue U XMMUYECKHE CBOWCTBA,
MOJIydeHHEe U TIPUMEHEHUE, JCHCTBHE Ha OpraHu3M 4elloBeKa. JKojlocuuecKue
npoobaemvl, cés3aHuble ¢ okcuoom yeaepooa(lV), eunomesa enobanbhoco nomenneHus
KIumMama, NapHukoewli 3¢@gexkm. YTONbHAsA KHUCIOTa U €€ COoJd, UX (U3UYECKUE U
XUMUYECKUE CBOMCTBA, noyueHue u npumernenue. KauectBeHHasi peakiys Ha kKapOoHaT-
noHbl. Vcnons3oBaHre KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH U CEITLCKOM
XO35HCTBE.

OOmue mpeactaBieHus 00 OCOOCHHOCTSX COCTaBa M CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriepoja (Ha mpuMepe MeTaHa, 3TUIeHA, ’TAHOJa, YKCYCHOU KUCIOTHI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugpuxayus opeanuueckux eewgecms. Ilonstue o
OMOJIOTHYECKHA BaKHBIX BEIECTBAX: JKHUpaX, OCNKaX, yIriIeBOAaX — M UX POJIH B )KU3HU
yesnoBeka. Mamepuanvroe eOuHCmeo OpeaHuyeckux U Heop2aHu4ecKux coeOUuHeHuUl!.

KpemHuuii, ero ¢Qusnueckue ¢ XUMHUYECKHE CBOWCTBA (Ha mpuUMepe
B3aMMOJICUCTBHS C METaJUIAMH U HEMETAJNIaMH ), noJyderue u npuMenenne. Coedunernus
KkpemHusi 8 npupooe. Obwue npedcmasienus oo oxcuoe kpemuusa(lV) u xpemmuesoti
kucnrome. Cunuxkamel, usuyeckue u Xumuideckue ce0UcCmea, NoyyeHue u npuMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamukd, CmMeKlo, yemeum, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo20 UCNOIBL30BAHUSL CIPOUMETILHBIX MAMEPUATO8 8
NOBCEOHEBHOU HCUZHU.

XWMHYCCKUH DKCIIEPUMEHT: HM3yYCHHE OOpa3IOB HEOPTaHWYCCKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI; MTPOBEACHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHUI-WOHBI U
HAOJIFOICHUE TPU3HAKOB WX IIPOTEKAHUS; OIBITHI, OTpakaromue Qu3nyeckue u
XUMUYECKHE CBOWCTBA TaJOTCHOB M HMX COCAWMHCHUN (BO3MOXHO WCIOJb30BAHHC
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  o0pa3uaMu  XJOpUIOB  (TaJOre€HUIOB);
O3HaKOMJIEHHE C oOpaslmaMu cepbl M €€ COCIWHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEPUATIOB); HAOMIOACHUE TIpollecca OOyIJIMBaHUSI caxapa MoJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3yUYCHUE XUMUYECKUX CBOMCTB pa30aBICHHOU
CEpHOU KUCIIOTHI, MPOBEJCHUE KAUECTBEHHOW peakiuy Ha Cyib(aT-uoH U HAOII0IeHNE
MpU3HaKa e€ MPOTEKaHUsI; 03HaKOMJICHHE ¢ (DU3UYECKUMU CBOMCTBaAMU a30Ta, ¢hocdopa
Y UX COCIMHECHHM (BO3MOKHO HMCIIOJIH30BaHNE BUACOMATEPUATIOB), 00pa3iaMu a30THBIX
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u pochopHbIX yIoOpeHHii; ToJyuyeHHEe aMMUaKka U U3y4YEeHHE €r0 CBOMCTB; MPOBEICHHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdaT-MOH M U3yUEeHHE NMPU3HAKOB HX
OPOTEKaHUsl, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MEIbIO
(BO3MOKHO HMCHOJIb30BAaHUE BUICOMATEPHUATIOB); U3yUYEHUE MOJEIEH KPUCTAIIMUECKUX
pemérok anmMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOpOLUU PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IHPOTHBOrasa; IOJIy4E€HUE
YIJIEKUCIIOrO Ta3a U U3Y4YEHHME €ro CBOICTB; MPOBEACHHUE KAYECTBEHHBIX peakUud Ha
KapOOHAT- U CWJIMKAT-UOHBI U M3YUYEHHME NMPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHHUE C
OPOAYKIMENW CHIIMKATHOW IMPOMBIIUIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHenre HEMETAIIIbl U UX COCIUHEHUSY.

MeTaJibl 1 MX COCAUHECHUSA

OO61mast XapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxxenus B [lepuonnueckont cucreme xumudeckux sneMeHToB Jl. M. Menneneesa n
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBs3b U METalUIMYecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKHUM PN HANPSHKCHWM METAJUIOB.
du3nyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, kucinotaMu). Obwue cnocodvl nonyyenus memannos. Ilonamue o kKopposuu
Memanios, OCHOBHble Cnocobbl 3aujumel ux om kopposuu. Cniagvl (cmanb, 4yeyH,
O0paANIOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCTU.

[Ilenounsle MeTaiuibl: MOJIOXKEHUE B llepuoguueckod cHUCTEME XUMHUUYECKHUX
aneMeHToB /l. 1. Menneneesa; ctpoenue aroMoB. Haxoxnenue B npupozae. duznueckue
U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIIBI M TUIPOKCUIBI HATPUS
u kanus. [IpumeHeHne menoYHbIX METAUIOB U UX COCTMHEHUH.

[IlemoyHO3EeMENBHBIE METAJIBI MATHUM M KAIBLHH: MOJIO)KeHUE B [leprnoauueckoit
cucrtemMe xuMudeckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHUE UX aTOMOB; HaXOKICHUE
B npupone. Pu3nyeckue M XMMHYECKHME CBOWCTBA MarHus W Kanblus. BaxnHenmme
COeMHEHUs Kaiblus (OKCHUI, TUIPOKCHUI, COJH). Kécmrxocmb 60061 u cnocobwl eé
YCMpaHeHus.

AJIIOMUHUN: TI0JI0KEHHE B llepuoanueckor cucTeMe XHUMHUYECKUX DJIEMEHTOB
J. N. Menneneesa; CTpoeHHME aTOMa; HaxOoXAcHUE B mpupoae. Puznveckue u
XUMUYECKUE CBOWCTBA alIOMUHUA. AMQOTEpHbIE CBONCTBA OKCHJIa U THUIPOKCHAA
AJTFOMUHMUSL.

Kenezo: monmoxenue B lleproanyeckor CUCTEME XHMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHHE aroMma; HaxOXAEHUE B mpupoje. Pusnyeckue u
XUMUYECKUE CBOMCTBA Keye3a (B3auMOJEHCTBUE C METAUIAMU, KUCIOTAMU U COJISIMH).
Oxkcupsl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noIyUeHUe.

XUMHYECKHUI SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METAJUIOB U CILIABOB, UX
(Gu3MUeCKUMU CBONMCTBAMM, HM3YyYCHHE PE3YyJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO
HCII0JIb30BaHUE BUACOMATEPUAIIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCUAA KAJIbIUS U
HATpHs C BOJOM (BO3MOYKHO MCITOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB
XKECTKOM BOJIBI; MpoOIlECCa TOPEHUS JKejie3a B KUCIOPOJe (BO3MOXKHO HCITOIb30BaHUE
BUJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKaHUSI KaY€CTBEHHBIX PEAKIIUM HA UOHBI (MarHusl,
KaJIblus, amroMuHus, nuHka, kene3a(ll) u sxenesa(Ill), meau(1l)); nadmronenue u
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OMHCaHWE MPOLECCOB OKpPALIMBAHUS IUIAMEHM HMOHAMHU HAaTpus, Kalus U KaJbLus
(BO3MOKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HCCIEAOBaHNE aM(OTEPHBIX CBOICTB
TUJIPOKCUIA AIFOMUHUS U THIPOKCUIA IIMHKA; PEUIeHHEe SKCIIEPUMEHTAIBHBIX 3aj1a4 110
Teme «BakHelme MeTaibl U UX COSIMHEHUS.

Xumusn u okpyxcarouas cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
JoHcusHU  yenoseka. Xumus u 300poeve. bBezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyuii 6 Owimy. Ilepsas nomowp nNpu  XUMUYECKUX — OAHCO2AX
u ompasnenusx. OCHOBbL IKOIOUUECKOU 2PAMOMHOCIU. XuMuyeckoe 3acpsi3HeHue
oKpycaroweli cpedwvl (npedenvrasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peUleHUU IKOTI02UYeCKUX NPOoOJieM.

Ilpupoonvie ucmoyHuxu yeneeo0opooos (yeoib, NpupooHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux poib 8 ObIMy U NPOMbIULLEHHOCTIU.

Xumuueckuil dKCnepumenm: uzyyeHue obpazyose mMamepuanos (Cmekio, Cniasvl
Memanios, NoaAUMepHvle MAmepuaisl).

Me:xnpeaMeTHble CBA3M

Peanmnszannss MeXIpEeOMETHBIX CBSI3€M NIpPU M3YYEHHMH XHMMUM B 9 Kiacce
OCYLIECTBIISIETCS YEPE3 UCIIOIB30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK
U TOHATUH, SBIISIFOIIUMXCS CHUCTEMHBIMU JUISl OTHEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpuS,
aHaJu3, CHUHTE3, KiIaccuuKauus, NEPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMpOBaHUE, M3MEPEHHUE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIWJ, HU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUNA 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JTUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAash PEIIETKa, CIUIaBbl, (PU3HUYECKHUE
BEJIMYMHBI, €AUHUIBI H3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
Comnnue.

buonorusi: ¢otocuHTe3, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIC
yA00pEeHMs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopymoBaHuWE | TpUEMbl oOpamieHus ¢ HuUM. lIpaBuia
0e30macHoOi paboThl B XUMUYECKON J1ab0opaTopuu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku npoTeKaHUs] XUMUYECKUX PEaKLUu.

4. TlonyueHue KUCIOpoa U U3yYEHHE ero CBONCTB.

5. [losrydyeHune BO10poAa U U3yUYEHUE ET0 CBOWCTB.
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6. IIpuroroBieHue pacTBOPOB C OINpPEAEICHHON MacCOBOW J10JIe paCTBOPEHHOTO
BEILECTBA.

/. Pemenue »sKcriepuMeHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE —KIIACCHI
HEOPTraHUYECKUX COEAUHEHUI.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIEC peakllMi Ha HOHBI B PACTBOPE.

10. Tlonyyenne aMMHaKa U U3y4€HHUE €r0 CBOUCTB.

11. Tlony4deHue yriaekuclIoro ra3a u u3y4eHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 no TeMe «Hemeramnsr IV — VI rpynn u
UX COCITUHEHUI.

13. Penienuie sKkCnepuMEHTANIBHBIX 33124 10 TeMe «MeTaibl U UX COSTUHEHUS».

[Ipn mpoBeneHHM NPAKTUYECKONM pabOThl KaXKIbI €€ JTam BBINOIHIETCS

oOyuatoumumucst ¢ 3IIP BmecTe ¢ yuuTenem M Moj €ro pykoBoicTBoM. Ha mocke
00s3aTENbHO BBIBEIIMBAIOTCSA MpaBUia TEXHUKH O€30MACHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHUIYy paOOThl, JaeTcs MNpaBuibHas 3amuch (OpMYJ U YKa3bIBaeTcs LENb
npoBeieHust padboThl. [Ipyn HEOOXOAUMOCTH AAETCS BU3YAJIbHBIA AJITOPUTM BBIIOTHEHUS
3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCUCTBUNA U
MOJIyYEHHOTO pe3yJIbTaTa.

HpI/IMepHLIe KOHTPOJBbHO-U3MEPUTECJIBHBIC MATEPHUAJIbI 10 XUMHUH

Jlnst opraHu3auyy NPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOydYaromMXcs 110
MPEAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOATENbHbBIE PA0OTHI, 3a4€THI,
MpaKkTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3yiIbTaTOB
oOyuenust oOyuaromuxcsi ¢ 3IIP sBiasercs MeToN NOJUMBAPUATUBHOIO JKCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEpPTaMHU
ABJISIIOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  MHAMBUAyaAJIM3allMd  3HAHUH,
CPaBHHUTEIBHO MaJible 3aTPAaThl BPEMEHU U TPyJa Ha MIPOBEPKY OTBETOB 00YYAIOIINXCS.

Jst oOyuaroruxcest ¢ 3[IP Bo3MoOkHO u3MeHEeHHE (OPMYTUPOBKH 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalys MpeasaraeMoro o0ydarolemMycst TeCTOBOIO (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuaia: WCIOIb30BAHUE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIUH,
YHOPOILEHUE IJIUHHBIX CIIOKHBIX (POPMYJIUPOBOK MHCTPYKLUH, pElIeHHE C ONOpOoil Ha
aJropuTM, 0Opasell, UCIOIb30BaHUE CITPABOYHON MH(MOPMAIIUH.

KouTposabHbie padoThl M0 TEMaM

B paGoueii nporpamme mpeaycMOTpeHO 9 KOHTPOJIBHBIX PaboT:

Komumponvnas paboma Ne 1. TlepBoHauajabHbIE XUMHWYCCKHUE ITOHSATHA.
XHWMHYECKHE 3JIEMEHThI. X UMHYCCKUE (POPMYIIBI M YPAaBHCHHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas cucTeMa XHUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Kommponvuas paboma Ne 3. Xumudeckast CBs3b.

Kommponvnas paboma Ne 4. Kucnopoa. Oxkcupsl. I'openne. Bogopoa. KuciaoTsr.
Conu.
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Konmponvnas paboma Ne 5. O6001eHIE CBEACHUN 0 BAXHEHIINX KJIaccax
HEOPTaHWYECKUX COCTMHCHUM.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALIUA.

Konmponvnas paboma Ne 7. Hemetaibl.

Kommponvnas paboma Ne 8. Metaiisl.

Konmponvnasa paboma Ne 9. UToroBast paboTa 3a Kypc HEOPTraHUYECKOU XUMUHU.

18



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUHA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ I[P yudeOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh € pe3yJibTaTaMHu MPUMEPHON paboyelt mporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBAIIMS K O0YUYEHHIO U LIeJICHANpaBICHHON MO3HABATEIbHOM 1eATEeIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOIIOIEHNUN 32 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpUEHTALUsS Ha MpaBWIa UHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30I1acHOTrO
NOBEACHUS IPU B3aUMOJCHCTBUU C XUMHUUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IPAaKTHYECKOe U3yueHHue npodeccuil U TpyJa pa3IuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUs M3y4aeMoro MpeAMETHOro 3HaHus (Hampumep, JadOpaHT
XHMHYECKOTO aHaJIN3a);

YBaXEHUE K TPYy U pe3yibTaTaM TPYAOBOMU AESTEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHAUBUIYATbHON
TPACKTOPUM OOpa3oBaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATBHBIX MPEANOYTEHUN, YBAKUTEIBHOIO OTHOILIEHUS K TPYAY;

OCO3HaHUE CBOETO MOBEJIEHUS C TOUKU 3PEHUS ONAaCHOCTU MM 0€3011aCHOCTH AJIs
ce0s WK TSl OKPYKArOIINX;

OCHOBBI JKOJIOTUYECKON KYJIbTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPHUEHTUPOBAHHOM
MPAKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLUAX;

OCO3HAHHWE TOCIEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHHUS
QJKOTOJIsl, HApKOTUKOB, KypeHHs)) U UHBIX ¢GopM Bpega s (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBbS;

MPUHATUE PEIICHUI B )KU3HEHHOM CUTYyallMM HA OCHOBE MEPEHOCA MOJTYYEHHBIX B
X0J1e 00y4YeHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaLUIO, BOCTIONHATH AePUIUT UH(DOPMALINK;

TOTOBHOCTh OTOMPATh U UCIHOJIB30BaTh HYKHYIO MH(OPMALIMIO B COOTBETCTBHUH C
KOHTEKCTOM KU3HEHHOU CUTYyalUu.

METANPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAMETbHBIMU OCUCMEUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYILIECTBIISITh CPAaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB 10 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSM ISl YKA3aHHBIX JIOTUYECKUX OTIEPALINL;

CTPOUTBH JIOTUYECKOE CYKAEHUE MOCJIE MPEABAPUTEIBLHOIO aHAIN3a, BKIIIOYAIOIIIECE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATh ACUIMTEI HWH(POPMAIMH, JAHHBIX, HEOOXOIWMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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peoOpa3oBeIBaTh HH(POPMAIIUIO U3 OJHOTO BUAA B APYroi (TaOIHIly B TEKCT U
mp.);

co3/aBaTh, MPUMEHSTh U TIPEOOPA30OBBIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
JUISL peIIeHUs] yUeOHBIX U MO3HABATENIBHBIX 33/1a4 C TOMOIIBIO M€/1arora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKUI OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSl YCTAaHOBIICHUSI OCOOCHHOCTEH 00BhEKTa M3YUEHUS, MPUIMHHO-CIICICTBEHHBIX CBS3CH
1 3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH OOOOIIECHUS U
BBIBOJIBI IO PE3YJIbTaTaM MPOBEJECHHOTO HAOIIOICHMUSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MOCJIEJICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMALUIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
PEIJIOKEHHON yueOHOM 3a7]au1 U 3aJIaHHBIX KPUTEPUEB.

Osnadenue ynugepcaibHoIMu y4ueOHbIMU KOMMYHUKAMUGHBIMU OCUICHBUAMU

OpraHU30BbIBAaTh y4eOHOE B3aMMOJIEUCTBHUE B Ipyrmie (ONpenesTh o0Iue e,
pacnpenesnsiaTb poju, 1I0roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCbMEHHbBIC
TEKCThl C HMCIOJIb30BAHHEM WJLIIOCTPATUBHBIX MATEPUANIOB [JISl BBICTYIUICHUS TEPEN
ayIUTOPUEH;

OpPraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YUYUTEJIEM U CBEPCTHUKAMU; paboTaTh UHAUBUIYATbHO W B IPYMIE: HAXOAUTh 0OIIee
pelieHre W paspemartb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIIMK M yyeTa
HUHTEpeCcOB; (OPMYIIUPOBATH, APTYMEHTUPOBATh U OTCTAUBaTh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOErO BKJIAJa B OOIIUI MPOAYKT, MPUHUMATh U Pa3aEsiTh
OTBETCTBEHHOCTb U MPOSIBJISATh TOTOBHOCTH K MIPEAOCTABIECHUIO OTYETA NIEpE ] TPYIIION.

Oenadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCMEUAMU:

oOHapyxuBaTh M (OPMYIHPOBATH Yy4EOHYIO MpoOJIEMy, ONPEHeNsiTh Iehb
y4eOHOM JIeSITCIILHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTPOJISI, CAMOOLICHKH, TMPUHATUS PEUIEHUW U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCUTH CBOM JCHCTBUS C IUJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJb CBOEH JEATEeNbHOCTH B MPOLECCe JOCTHKEHUS pe3ysibTaTa, OMPEACssITh
CIocOoOBI ICUCTBUI B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOILIECHCS CUTYallUEH;

JlaBaTh AaJICKBAaTHYIO OLICHKY CHUTYallUM W Tpejjiarath IJIaH €€ HW3MCHEHUS;

NpEeABUIETh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PEIICHUU YUEOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPEOYeMbIi pe3yibTaT
NEeATEeIbHOCTH, OMNpEACNsATh TMO3UTHUBHBIE HW3MEHEHUsS M HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTBCA K IPYrOMY YEJIOBEKY, Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB MO0 OCBOCHHUIO 00S3aTEILHOIO COJIEp KaHUs,
YCTaHOBJICHHOTO JIaHHOW NPUMEpPHON paboueill MmporpamMMoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue g y4eOHOro mpeaMeTa
«XuMus», BUABL JEATEIBHOCTUA MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
IpeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX:

® MPE/ACTABICHUE O 3aKOHOMEPHOCTSAX M TO03HABAEMOCTU SIBIICHUW MPUPOJIBI,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKW KakK 00JacTH

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KYJbTYyphl M MPAKTHICCKOM

NeSATETLHOCTH YEJIOBEKa B YCIOBHSIX COBPEMEHHOTO OOIIECTBA; TOHUMAHUE MECTa

XUMHUU CPEIA IPYTHUX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMHU MOHITHIHOIO anmapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS

COCTaBJIeHUs] (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKHUX

peakuuii (C Oomopoll Ha ajNropuTM Y4eOHBIX JEUCTBHII); BIAJEHUE OCHOBAMU

xumudeckoit HomeHknaTypbl (IUPAC 1 TpuBHalibHOM) 1 YMEHHUE UCTIOJIB30BaTh €€

JUIsL pelieHusi y4eOHO-TIO3HABATEIbHBIX 3a7a4 C IMOMOIIBI0 YUYHUTENS, yMEHUE

UCIIOJIb30BaTh MOJENIU Il OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OTIOPOU Ha OTPEICICHUS;

® TIPE/ICTABIICHUE O CUCTEME XMMUYCCKUX 3HAHUA U YMEHHUE C TTOMOIIBI0 YUUTEIISI

MPUMEHATh CHCTEMY XHWMHUYECKMX 3HAHWW JJI1 YCTAHOBJICHHUS B3aWMOCBS3EH

MEXIY W3YYEHHBIM MaTePHUaIOM M TPU TOJYYCHUH HOBBIX 3HAHWM, a TaKKe B

MPOIIECCE BBITIONHEHUS Y4YEOHBIX 3aJaHWA W TIpU padoTe ¢ HCTOYHHUKAMU

XUMUYECKON MHPOPMAIIMH, KOTOPasi BKIFOYACT:

BOKHEUIITNE XUMUYECKUE TOHSATHS: XMMUYECKHM JJIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, IMPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOIHAS CMECh,
OTHOCUTEJIbHBIE aTOMHAs U MOJEKYJSIpHAas MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIpHBIH 00BbEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKash peakiusi, PEaKklUd COCTUHEHUsS, PEaKIUH pPAa3JI0KEHUs, PpPEeaKIuu
3aMEIIeHMs], peaKIuu 00MeHa, TerIoBoN A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peakImu, pacTBOpP, MaccoBas JIOJISI XUMUYECKOTO 3JIEMEHTa B COCAMHCHHH, MacCOBas
JI0JIS ¥ TIPOIICHTHASI KOHIICHTPAIIUs BEIIECTBA B PACTBOPE, SAPO aToOMa, dJIEKTPUICCKUN
CIIOM aToma, aTOMHas OpOWTalb, paJlyC aTOMa, BAJICHTHOCThb, CTEIICHb OKHCIICHHSI,
XUMUYECKasT CBSA3b, DJICKTPOOTPHUIATEIIBHOCTD, MOJISIPHAS M HEMOJSpHas KOBAJCHTHAs
CBsI3b, MOHHAS CBS3b, METAJUIMYECKAs CBs3b, KPHCTAIMYECKas pelmreTka (aToMmHasd,
WOHHAS, METaJUIMYecKasi, MOJICKYJspHasi), WOH, KaTHOH, aHHWOH, JJICKTPOJUT W HE
AIEKTPOJUT,  DJICKTPOJUTHYECKAs  JHUCCOIMAIMS, pEaKIMd HWOHHOTO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIIUU, OKUCIUTEIh M  BOCCTAHOBUTEINb,
OKHCJICHUE W BOCCTAHOBJICHWE, DJIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUYECKOW pEaKlnd, KaTalu3aTop, MpelebHO
nonyctumas koHuentpauus (I1J1K), koppo3ust MeTannos, CriaBbl;

OCHOBOITOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPaHEHUS Macchl, [leprogndeckuii
3akoH JI. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOpUH XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHs, TEOpUsl DIEKTPOIUTUYECKON
JUCCOLIMAIINK, & TaKXe MPECTaBICHUs O HAYyYHBIX METO/JAaX MO3HAHUA, B TOM YHCIIE
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AKCIIEPUMEHTAIIBHBIX M TEOPETUYECKUX METOJAX HMCCIEHOBAHUS BEIIECTB U MU3YUYCHUS
XUMHUYECKUX PEAKIIUN;

® [PE/ICTABICHUE O MEPUOIUUECKON 3aBUCHUMOCTH CBOMCTB XMMHUUYECKUX AJIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPUIIATEIIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [lepruoudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIaBHBIX
MOATPYIINIAaX) W SJICKTPOHHOTO CTPOSHUS aToMa;, YMEHHE OOBSICHITH CBS3b
MOJIOKEHUsT  3JieMeHTa B llepuognyeckod  CHUCTEME € YHCJIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTIpPEEICHHUEM  JJIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB IE€PBBIX TPEX IMEPHUOJIOB, KAIUS U KaJIbLHS;
KIacCU(UIMPOBATh XWMHUYECKHE OJJIEMEHTHI C ONOPOW HAa  ONPEICICHUS
(bu3nIecKoro cMpIciia MUGPOBBIX JAHHBIX MEPUOINUESCKON TaOIUIIBL;

® yMEHHE KJIaCCU(UIIMPOBATH XUMUUECKHE IIEMEHThI, HCOPraHUYECKHUE BEIIECTBA U
XMMHUYECKHUE PEAKIIMU C OTIOPOM Ha CXEMBI; ONPEACIATh BAJEHTHOCTh U CTEIICHD
OKHCJICHUS XUMHYECKHX 3JIEMEHTOB, BHJ XHMHUYECKOW CBSI3U W  THII
KPUCTAJUTMYECKON CTPYKTYPhl B COEAWMHEHUSX, 3apsA]l MOHA, XapakTep Cpelabl B
BOJIHBIX PACTBOPAX BEIECTB (KUCIOT, OCHOBAaHUM ), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AJITOPUTMY YUEOHBIX JI€HCTBHIA;

® YMCHHE XapaKTepHU30BaThb C ONOpPOH Ha cxeMmy (U3NYECKHE M XUMHUYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJAOPOI, IpaduT, aiMa3, KpEMHHH,
azor, ¢pocdop, cepa, XJI0p, HATPUM, KaJIU, MarHUM, KaJIbITUH, ATFOMAHHM, )KeJIe30)
M CIIOKHBIX BEIIECTB, B TOM 4YHCJIE MX BOJHBIX pPacTBOpPOB (BojJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOJI, OKCUALI U THUIAPOKCHABI MeTauioB [ - ITA rpymm,
amomunusi, meau (1), nmuka, xeneza (11 u III), okcuasr yriepona (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THcCTas, a3oTHas, GocdopHas, yroiabHas, KpeMHHEBas KHCIOTa M HUX COJH);
ONUCHIBAaTh C OMOPON HA IJIAH U KIIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIe TPEABAPUTEIBHOTO aHajdu3a MOJ PYKOBOACTBOM I€Aarora, MpUMEHCHHUE
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BOBMOXHOCTbh MPOTEKAHUSI XUMUYECKUX
MPEBPAIEHU B PA3JIMYHBIX YCJIOBHUAX, BIHMSHHE BEIIECTB M XUMHUYECKHUX
MPOLIECCOB HA OPTAHU3M YEJIOBEKA U OKPYIKAIOIIYIO IPUPOJHYIO CPENY;

® YMEHHE COCTaBJISATh IO O0O0pa3ily, CXeMe, aIrOpuTMy YYEOHBIX IEUCTBUI
MOJIEKYJISIDHBIE U MOHHBIE YPABHEHUSI peakiuid (B TOM YHUCIE PEAKIMi MOHHOIO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WUTFOCTPHUPYIONITUX
XUMHUYECKHE CBOMCTBA M3YyUYCHHBIX KJIACCOB / TPYIIN HEOPTAaHMYECKUX BEIIECTB, a
TAKXK€ MOJATBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBA3b MEXKIY HUMH;

® YMEHUE BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO MW MOJIAPHYK) MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XMMHYECKOTO 3JIEMEHTA B COCIAMHEHHH, MACCOBYIO
JIOJTFO BEIIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM Ta30B C
ormopoil Ha obmue (HOpPMyJIbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX PpEeaKIui W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOIYyKTOB PEAKIIMU C OMOPON Ha 0Opasel], aJropuTM y4eOHBIX
JICUCTBUI;
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® BJAJCHUE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HaHUS (HaOI0IeHe, U3MEPEHHE,

HKCIEPUMEHT, MOJICIIMPOBAHNE) MPU U3YUEHUH BEIIECTB U XUMUYECKUX SBJICHUI

C OTIOPOil HA aNTOPUTM YUYEOHBIX JACHCTBUMN; yMEeHUE CHOPMYIUPOBATH MPOOIEMY

U MPEJIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIe[arora; 3HaHue OCHOB 0€30MaCHOM

paboThl C XMMUYECKUMH BEIIECTBAMH, XUMUYECKON MOCYJI0M U J1a00paTOpHBIM

000pyI0BaHUEM;
® HaJIMYME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYILECTBICHUS CIEIYIOLINX

XUMHUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENSI C OOCYKICHUEM TIIaHa

pabOThI WJIM COCTaBICHUEM TaOJIULIbI:

U3Yy4YEHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMHU U XUMUYECKUMHU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKITUi;

U3y4EHHE CIIOCOOOB pa3zesieHusl CMecei;

MOJIyYEHHUE KUCTIOPOJAa U U3YUEHUE €TO CBOMCTB;

MOJIyYeHHE BOJIOPOJIA U U3yUYEHHUE €0 CBOWCTB;

MOJIyYEHHE YIJIEKUCIIOro ra3a U U3y4YeHUe €ro CBOMCTB;

MOJTy4Y€HHE aMMHaKa U U3yYEHHE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA;

UCCIICJOBAHUE W OIKMCAaHUE CBOMCTB HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHIUKATOPOB (JJTaKMyca, METUIopaHka U ¢eHondTaienna) s
ONpENICIICHHS XapaKTepa Cpelibl B pACTBOPAX KHUCIIOT U IIEIOYEH;

M3YUYCHHE B3aUMOJCIHCTBUS KHCIOT C METaJUIaMH, OKCHUJIAMH METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMU;

MOJTy4YE€HHE HEPACTBOPUMbBIX OCHOBAHHIA;

BBITECHEHHUE OJTHOI0 METaJlJla APYTUM U3 pacTBOpPA COJIH;

uccneaoBanne aMmGpOTEPHBIX CBOMCTB THAPOKCHUIOB AJIIOMUHUS U 1IMHKA;

pelieHrne  AKCHEpPUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIACChl
HEOPTaHUYECKUX COEAUHEHUIN;

pelIeHrne  JKCIEPUMEHTAIbHBIX  33Jady 10 TeMe  «OJIEeKTPOJIUTHYECKas
T CCOLIAALINS;

pEIIeHNe PKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxxHelinme HeMeTauibl U UX
COCIMHEHUSD;

pElIeHNe SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHelIe MeTaibl U uX
COCIMHEHUSD;

XUMUYECKHE IKCIIEPUMEHTHI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEAKIIHMA
MOHHOT0 0OMEHa;

KaueCTBEHHbIC pEaKIMd Ha MPUCYTCTBYIOIIME B BOJHBIX pACTBOpPax HWOHBI:
XJopua-, OpomMua-, uoaua-, cyiabdar-, docdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUIPOKCU-UOHBI, KATUOHBI aMMOHMSI, MarHus, Kajbllus, aJlOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), UHKA;

YMEHHE TPEJCTaBIIATh PE3yJbTaThl JKCIIEpUMEHTa B (Qopme BBIBOJIOB,
JI0KA3aTeNIbCTB, TPA(PUKOB M TAOIUI] M BBISIBJISITH SMITUPUIECKIE 3aKOHOMEPHOCTH;
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e RBJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl ¢ BEeIIeCTBaMU, HCIOIb3yEeMbIMU
B TIOBCETHEBHOM XU3HU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETSAX COCPEKCHHUS
30POBbS M OKpY’KalOIIeW NMPUPOIHON Cpeibl; MOHMMaHHe Bpela (OMacHOCTH)
BO3/ICUCTBUS Ha JKMBbIE OPTaHU3MBI ONPEIEICHHBIX BEILECTB, a TAKXKE CIIOCOO0B
YMEHBUICHUS W TMPEJOTBpAIlEHUs] HMX BPEIHOTO BO3JACHCTBUSA; IMOHUMaHUE
3HAYEHUS )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YellOBeKa,

® BJAJICHUE OCHOBAMHU XHMHYECKOM TPAaMOTHOCTH, BKJIIOYAIOMIEH YyMEHUE
MPAaBUJIBHO HCIIOJIB30BaTh WM3YYCHHBIE BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpaNbHbIE YIOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl MepepabOTKu
PUPOJIHBIX UCTOYHUKOB YTJIEBOOPOIOB (YTJIsl, IPUPOIHOTO Ta3a, He(TH) B OBITY,
CETbCKOM ~ XO3SMHCTBE, Ha MPOU3BOJCTBE; YMEHHE NPUBOAUTH IPHUMEPHI
IPABUJIBHOTO MCIIOIb30BaHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHaBJIMBATh CBSI3M MEXIY PEaJbHO HAOII0JAaeMbIMU XUMHUYECKUMHU
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALUIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOTOOOpa3usi BEIIECTB; YMEHHE WHTEIPUPOBATH XUMHUYECKHE 3HAHUS
CO 3HAHUSAMU JPYTUX YYEOHBIX MPEIMETOB C MOMOIIBIO TIEAarora;

e mpejacTaBieHHE O cdepax NPoPecCHOHATBHON AEATENbHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKON HAyKW; HaJU4MUE€ OIbITa pabdOThl C pa3jIMYHbIMM HCTOYHUKAMU
uHbpopMaluu MO XUMHUM  (HaydHO-TIOMYyJISIpHAs  JIKTEpaTypa, CJIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON HA AJIFOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(POpPMAIMI0 O BEIIECTBAX, HUX MPEBPALIECHUSAX U IMPAKTUYECKOM
IPUMEHEHUHU.

TpeGoBanus K NMpeIMETHBIM Pe3yJIbTATAM OCBOCHHMSI yY4eOHOro mpeaMera
«XuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHust

Pe3ynbraTtel 1mo rogam (GOpMyIMPYIOTCS IO OPUHIUIY J00aBJIEHHUS HOBBIX
pe3yJIbTaTOB OT roja K rojay, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOJAaX IMO3ULUHU, KaK
[IPaBUJIO, TOCJIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3YyJIBTAThl OYEPEIHOTO roAa
[0 YMOJYAHHUIO BKJIIOYAIOT PE3YJIbTAThI IPEAbIIYIIHX JIET).

8 KJIACC

pPacKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSITHM: aToM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAasT W MOJEKyJIsIpHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsT Macca, MaccoBas JOJII XUMHUYECKOTO 3JICMEHTA
B COCIAMHEHWH, MOJISIpHBIH 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
NEKMPOOMPUYAMETLHOCMb?,  CTENIEHb  OKHMCJIEHWs,  XUMHMYecKas  peaklus,
Kiaccu(UKAIUs pEeakIUii: PEaKld COCAUHEHUS, PEAKIMH PAa3JIOKEHUS, PEaKIIUU
3aMelIeHHUs], peakIiMi 0OMEeHa, YK30- U SHJIOTEPMUUYECKUE PEAKIIUU; Men1060U 3¢ghghexm
peaxkyuu, SIPO aTOMa, JJICKTPOHHBIN CIOW aToMma, aTOMHasi OpOHMTallb, paauyc aToma,

XUMHYCCKasa CBA3b, IIOJLIPHAA W HCIIOJIAPHAA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MOH,

2 3)_'ICCL " fajiec€ KypCuBOM 0003HaYar0TCS IUIAaHUPYEMBIC MPEAMCETHBIC PE3YJIbTAThl, KOTOPbLIC MOT'YT OBITE NOTCHIMAJIbHO
JAOCTUT'HYTbBL 06y‘laIOIIII/IMCH C 3HP, HO HE SBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IPOLICHTHAsT KOHIIEHTpalus) B
pacTBoOpE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHUX IMOHATHH (cM. m. 1) u
MPUMEHATH 3TU MOHATHS MIPY ONMCAHUM BEILIECTB U UX MPEBPAICHHUI;

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJCHUS (POpMyJl BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEAKIUH, 2JICKTPOHHOTO OallaHca;

OTPENICNIATh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTCIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPHPOBAHHBIC, MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY
CoenmMHEeHN 10 (opMysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh TMPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHWUM, YMETh C ITOMOIIbBIO
YUYUTEISI TIPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISI YCTAHOBJICHHS B3aMMOCBSI3HU
MEXTy U3YYE€HHBIM MaTePHAIOM M IIPH MOJIYYEHUH HOBBIX 3HAHUMU, a TaKXKe MPU padoTe
C HCTOYHHKAMHU XHMHYecKor wuHopManuu. OpHUEHTUPOBATHCA B TMOHATHIX U
OTIepUpOBaTh UMK Ha 0a30BOM YPOBHE, IPUMEHSATH MPHU BBIMOJHEHUH YU€OHBIX 3a/JaHUM
U pPEIICHUHM PacCYEeTHBIX 3aJlay ¢ OMOpPON Ha aJIrOPUTM YUEOHBIX JCUCTBUM M3y4YEHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHEeHUA Macchl, [ lepuoanueckuit 3akon [{.1. Menneneena,
3aKOH NOCMOSIHCMBA COCMmasa, 3aKOH ABOTajpo; aTOMHO-MOJEKYJISIpHAsA TEOpHs.
CooTHOoCcUTh 0003HAYCHUS, KOTOpbIe MMEIOTCs B Tabmuie «llepuoamdeckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMHYECKHUX DJJIEMEHTOB (COCTaB M 3apsii fAjpa, oOlIiee YHCIIo
AJIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJEMEHTHI, HEOPraHUYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YaCcTBYIOIIUX B PEAKIMU BELIECTB, IO
TEIJI0BOMY 3P (DEKTy, M0 U3MEHEHUIO CTEIECHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKAas ONMHUCAHUE MPUMEpaMU MOJIEKYJISIPHBIX YpaBHEHUM
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIMM C OIIOPOM HA CXEMBI;

MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTABa U CTPOECHHS;
BO3MOYKHOCTH MPOTEKAHUSI XMMHUUYECKUX MPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX IMOCIIE
MIPEABAPUTEILHOTO 00CYX ACHUS C Ie1arorom;

BBIUUCIISITh OTHOCUTEIBHYI0 MOJIEKYJAPHYIO M MOJIIPHYIO MAacChl BEILECTB;
MAaCCOBYIO JIOJIO XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCNMHEHUS, MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOW PEAKLMH C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allusl, KJ1accuuKalys, BbISBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJIsl M3YUYEHUs CBOMCTB BEIIECTB U XMMHYECKUX
peakinii, €CTeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS — HAONIOJCHUE, W3MEPCHHE,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peanbHblil U MblCJIeHHbI) TIO] PyKOBOJICTBOM I€1arora;
CJIeIOBATh MpaBUJIaM TOJIb30BAHUS XMMHUYECKOM MOCYA0M U TaO0paTOPHBIM
000OpyZI0OBaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTa00PATOPHBIX XUMUYECKUX OTIBITOB IO TOJIYYCHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEIETEHHON MacCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBA; MIIAHUPOBAThH U
IPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TOMONIBI0O HMHIUKATOPOB (JIakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOJTBEPKAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKHUX BEIIECTB (KaueCTBEHHBIC
pEaKIMK Ha UOHBI) O] PYKOBOJICTBOM I€/1arora.

9 KJIACC

PaCKpBhIBATh CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHN: XUMHYECKUH 3JIEMEHT,
aToOM, MOJIEKyJla, WOH, KaTUOH, AHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHWS, XUMHYECKAs PEAKIHUS,
XUMUYECKasl CBSI3b, Menni08ou 3¢hghekm pearyuu,Moilb, MOJSPHBIA 00BEM, pacTBOp;
3JIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS JTUCCOLUAUSA, PEAKIIUA MOHHOIO
oOMEHa, KaTalnu3aTop, XumMuyeckoe pagHogecue, oopamumvle u Heobpamumuvle peaxkyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKasi peni€TKa, Koppo3us Memanios, CHIa8bl;
CKOpOCMb  XuMu4eckol peakyuu, TpeaenbHo pomyctumas koHmeHTpanus (ITJK)
BEILIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIB30BaTh 3HAKU M CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yJIbTaTOB HAOJIOJACHUN,
cocTaBlieHUsI (pOpMyJT BEILIECTB U YpaBHEHUW XUMHUUECKUX DPEaKIIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyeckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC JIJIs1 BHITIOJTHCHUS 33/ IaHHI.

ONPEAENATh BAJECHTHOCTh U CTEIEHb OKHUCIIEHUS XMUMUYECKHUX DJIEMEHTOB B
COCMHEHUAX PA3JUYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCY COEMHEHUN C OIIOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBsi3M (KOBaJEHTHAs, HMOHHAsA, META/UIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOW (opmylie; XapakTep Cpeabl B BOJIHBIX
pacTBOpax KHCIOT W IHEJIOYEH, mun KpUCmaiiudeckou peumeémKu KOHKPEmHO20
geujecmaa,

packpeiBath  cMmbicn  Ilepumommueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKkmepu3oeams TabIMIHYI0 Gopmy
[Teppoanyeckol CUCTEMBI XHUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noxarpynmna (b-rpynma)», Mansie u OoJsbline
MIEPUOJIbI; COOMHOCUMb 0003HAYCHHS, KOTOPhIE UMEIOTCSI B TIEPHOJUYECKOM TabuIle, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIO JIEKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bsCcHAMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKUX DJIEMEHTOB U
MX COCIMHEHUU B MpeJenax MaJlblX IEPUOJ0B U TJIABHBIX MOArPYHI ¢ YYETOM CTPOCHUSA
HX aTOMOB;

KIacCU(PUIMPOBATh XUMUYECKHAE DJIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA,;
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XUMUYECKUE pEeaKIUU (10 YHMCIy U COCTAaBYy YYacTBYIOUIMX B PEAKUUHU BEIIECTB, IO
TerioBoMy 3¢ (}EKTy, M0 U3MEHEHHUIO CTETIEHEeH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UISCKIE XUMHUISCKHE CBOMCTBA
BEILIECTB Pa3JUYHbIX KJIACCOB, MOATBEPKIAsl OMHMCAHHE MPUMEPAMU MOJEKYJSPHBIX H
VMOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI C OIIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMS AJIEKTPOJIUTHUECKON JMCCOLMALNUA KUCIOT, IIEI0YEH U
COJICH; TOJHBIE M COKpAIIEHHBIE ypaBHEHHUS DPEaKIMil MOHHOTO OOMEHa; ypaBHEHUS
peaKlnii, HOATBEPHKAAONINX CYIIECTBOBAHNE T€HETUUYECKOM CBA3U MEKY BEILECTBAMHU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITUX PeaKluid;

IIPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHHUsI XHMHUYECKUX IIPEBpPALICHUN IIOCJIE IPEABAPUTEIIBHOIO
00CYXKICHHUS C TICAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa Mo (hOpMyJie COCIUHEHHUS; MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI MO YPABHEHHIO XMMHUYECKOW pPEAKIUU C
OTIOPOM Ha aJNTrOpUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAHUS XHMHYECKOW MOCYJ0N M J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaKKe IpaBUiIaM OOpalICHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSAMU MO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJIYUYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IuYHbIX
BEIIECTB: pPACIO3HABATh ONBITHBIM MyTEM XJIOpUA- OpomMuA-, HOauA-, KapOoHart-,
pocdar-, cunmkar-, cynbhar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M HOHBI N3yUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILIECTB;

NPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHaIU3 M
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3ALINIO, BHISIBIIEHUE TPUYMHHO-CIICCTBEHHbBIX
CBsI3€M — U1 U3yUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMI; €CTECTBEHHO-HAYUHbIE
METO/1bI TO3HAHUS — HAOIOACHHE, U3MEPEHNE, MOAEIIMPOBAHNE, SKCTIEPUMEHT (PeaIbHBIMI
Y MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHUE
TemaTuyeckoe MIaHUPOBAHUE U KOJIMUYECTBO YaCOB, OTBOJIUMBIX Ha OCBOCHUE KaXKOM TEMbI YUeOHOTO MpeaMeTa « X UMHUSD)
[IpumepHOii aganTUPOBAHHON OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYAIOIIMXCS C
3aJIEPKKON TICUXMUYECKOTO pPa3BUTHUS, B I[EJIOM COBIAJIAI0OT C COOTBETCTBYIOMIUM pasnenoMm [IpumepHoil paboueil mporpaMMel
y4eOHOro npeiMeTa « XMMHUsD» OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHMs.

8 KVIACC
(2 g4 B HEmemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMsi)

MpumepHble Tembl, OcHOBHOE coaep’KaHue OCHOBHbI€e BUAbI A,eATE/IbHOCTU
pacKpbiBaloLme AaHHbINA pasgen obyuatowmxcs
nporpammsl,
M KOMYECTBO 4acos,
OTBOAMMOE Ha UX U3yyeHue

Pa3znen 1.IlepBonavanbubie xumudeckue nousitus (20 q)
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Tema 1. XuMuA — BaKHasl
06J1aCTh €CTeCTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTH
YyeJI0OBEKa

(54

[IpeameT xuMuu. Posb xumuu 8 j#cu3Hu yes08eka. Xumusi 8
cucmeme HayK. Memodbvl NO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecH. Cioco0bl
paszesneHus cMeceil. Pu3nvecKue U XUMUYECKUE SIBJEHUS.
[Ipu3HakKu U yCI0BUSA NIPOTEKAaHUA XUMUYECKUX peaK U,
3HAKOMCTBO C IpaBUJIaMU 6€30aCHOCTH U MPUEMaMH paboThI B
XUMHYeCKOU JJabopaTopHuu.

JleMOHCTpanumn

1. JlaopaTopHoe 060pyZ0OBaHue.

2. Pazsin4yHble BUABI XUMHUYECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfiesieHus cMecel (GuUabTpoBaHMe, BbIapUBaHUe,
JUCTUILISALMSA, XpoMaTorpadusi).

JlaGopaTopHble U IPAaKTU4YeCKHe PaGoThI

Jla6opamopHbie onbimbl:

Onurcanne GpU3NYECKUX CBOUCTB BELIECTB.

PaspneneHue cMecH C TOMOIIbIO MarHUTa.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060py/l0BaHHE U IPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e3onmacHoO paboThl B XUMHYECKOU JJaGopaToOpHu.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaTb CMbIC/I U3y4aeMbIX TOHATHH C IOMOLIbIO eAArora.

PackpbIBaThb poJib XUMUHU B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3D C JPYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELeCTBA U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKK XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NMOCY/[0M 1 J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABHJIAM 00palleHHs] C XUMUYECKHUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMHU 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM IeAarora.

[l1aHMpOBATh U MPOBOAUTD XMMHUYECKUI 3KCTIEPUMEHT 10 U3Y4YEeHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLleCTB, CIOCOG0B pas/ie/lieHUsl cMecel
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHHeM IJlaHa paboThl.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO0 JINTePaTypy
XMMHYECKOI0 CoZlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchl MHTepHeTa noj,
PYKOBO/ACTBOM Ilefiarora.

BricTpanBaTh pa3BEépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMALHMIO U3 Y4ebHMKA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BemectBa
U XUMHYeCKHe peaKuu
(154)

AToMbI U MoJIeKyJIbl. XUMHUY€eCKHE 3IEMeHThI. 3HaKH (CUMBOJIbI)
XUMHYeCKHUX 3J1eMeHTOB. [IpocThle U CJIOXKHBIE BelllecTBa.
ATOMHO-MOJIEKYISIPHOE YieHue.

Xumuueckasi popmyiia. BasleHTHOCTb aTOMOB XUMHYECKUX
3JIeMEeHTOB. 3aKOH NOCMOsAHCM8A cOCMasa seujecms.
OTHOocuTe/IbHAsA aTOMHas Macca. OTHOCUTe/IbHAsI MOJIeKyIipHas
Macca. MaccoBasi [10J1s1 XMMH4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyecKkre U XMMUYeCcKHe IBJIeHUs. XMMUYecKasl peakiusl.
[Ipu3Haku U ycl0BUA NPOTEKaHUs XUMHUYECKHUX PeaKIHil.
XUMH4YecKue ypaBHeHH .

Tunbl XUMUYECKUX peaKLUH (coeJMHEHMS, PA3/IOXKeHUs,
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

M. B. JlomoHOC08 — y4éHblil-aHYUuKA0Nneducm.

AemoHcTpauumn

dusnyeckue sBIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMudeckue siBjeHUs (TopeHue CBeuH, pasjioKeHHe caxapa,
B3aMMO/JIECTBHE CEPHOU KUCIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeicTBuUe Kese3a ¢
cepoif, B3auMo/ielcTBUe xKeJse3a ¢ pacTBopoM cosu megu(11)).
OnbIT, MJIIOCTPUPYIOLIMHN 3aKOH COXpPaHEHHUS MacChl.

NabopatopHble 1 NpakTUYeckue paboTbi

Jla6opamopHbvie onbimbl:

[Ipumepsl dU3HYECKUX ABJIEHUH (TI/1aBJIeHHEe BOCKa, TassHUE
nbJa).

[IpuMepbl XMMHUYECKUX SBJEHUN (TPOKaJIMBaHUE MeJHON
MPOBOJIOKH, B3aHMO/IEMCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpakTnueckaa pabota Ne3 MNMpusHaKku NpoTeKaHUA XMMUYECKUX
peakumi

BbiyucneHusi

—_— OTHOCPITeJIbHOfI MOJIeKyJIHpHOﬁ MacCChbl BELIECTB;

— MacCcoBOH A0JIM XUMHWYeCKOro 3JieMeHTa I1o (bOpMyJIe
CoeHEeHHUH.

[IpyMeHATb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4HC/Ie
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE OTlepaluu
MBICJIUTENbHOH J1eSITE/IbHOCTH (CpaBHEHUE, KIacCUPUKaALUA) AJ1s1 U3YYEeHUS
BELIECTB U XMMUYECKHUX PeaKIMH C ONOPOH Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/I U3yYAEMBIX TOHSATHH U 3aKOHOB U IPUMEHSITb 3TH NOHATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ 0NOPOii Ha IJIaH U
KJII0Y€eBBbIE CJIOBA.

PazsnyaTh GU3NYECKHEe U XUMUY€ECKHUE IBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PeaKI1H, YCI0BUsl UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMUIECKHX sIBJeHUH C TOYKU 3peHus
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BAaHUEM BU3yabHOM ONOPBI.

KnaccuduuupoBaTh XMMHUYeCKHe peaKLUH (110 YHCTY U COCTaBY pearupyrouiux 1
06pa3yoLIUXCs BEIIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJIbI GMHAPHBIX BELECTB 110 BaJIEHTHOCTH U ONpeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEIECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
IEeUCTBUH.

PaccTaBiATh K03 OUIMEHTHI B ypPaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpOi Ha
aJITOPUTM YYeOHBIX JeHCTBUIMA.

Crie0BaTh IpaBHUJIaM M0JIb30BAHUS XUMUYECKOH ITOCYA0H U JIJaBOPaTOPHBIM
060pyZi0BaHHEM, A TAKXKe TPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBINOJHEHUIO J1a60PAaTOPHBIX XMMUYECKHUX OIBITOB MO/
KOHTpOJIEM Ie/iarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEZl0BATENbCKOH JIeATENbHOCTH
HAyYHO-IMIONYJIIPHY0 JINTEPATYPY XMMHUYECKOI0 COZlepP>KaHus, CTpaBOYHbIe
MaTepHaJbl, pecypcbl MHTepHeTa o/ pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
MHGOpPMALHMIO U3 Y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH

Pa3geu 2. BaxxHelliMe npeAcTaBUTE/ I HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHATHe 06 oKcuaax

(54)

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — 3jileMeHT ¥ IpocToe Belle-
cTBO. 030H — aA1/10MponHas Moou@ukayusi Kucaopooa.

Haxox/ieH1e KUC10poZa B pupoe, GU3nyecKre U XMMUYeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHAX.

Cnoco6bl noslyveHust Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaopoza. Kpyrosopor
KHCJI0pOJia B IPHUpO/Je.

Tensnosoil a¢pdhekm xumuueckoll peakyuu, noHsmue o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, y2041b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocobbl e2o npedomsepaweHus. YcuieHue napHUK08020
agpdpexma, paspyuieHue 030H08020 C/10SL.

AemoHcTpauumn

B3aumogeiictBue pocdopa, cepbl U KeJie3a ¢ KUCJI0POI0M
(BO3MOXHO UCMOJIb30BAaHKE BU/IE0OTBITOB).
OnpeesieHUe CoJlep>KaHUsl KUCI0PO/ia B BO3/AYXeE.
OHblTbl, JAEMOHCTpHpYHOIIHe YCIOBUA BOSBHUKHOBEHHUA U
npeKpalieHus TOpeHuUsl.

NabopatopHble 1 NpakTUYeckue paboTbi
Jla6opamopHbwlil onbim:

O3HaKOMJIEHHE C 06pa3LaMH OKCH/IOB.
IIpakmuueckas paboma:

Ne 4. TlonydyeHue KUCI0pOJa, U3YYEHHUE ero CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCCbI KMCJIOPOJa ¥ 030HA HAa OCHOBaHUH
ATOMHOM MacChl XMMHYECKOTro0 3JIeMeHTa
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PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU MOHATHUSA NIPU
ONMCAHUU CBOMCTB BEILECTB U UX NPeBPALeHUH C UCII0/Ib30BAaHUEM ONOPHbIX
CJIOB U KJIUIIE.

XapaKkTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
cOCTaB BO3/lyxa, pu3NYeCKUe U XU-MUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
€ro MoJiy4eHusi, IpUMEeHEHHUE 1 3HaYeHNe B IPUPO/Ie U KU3HU YesI0BeKa.

CpasHusamb peakyuu 2opeHust U Med/eHHO20 OKUC/AEHUsl C TIPeBapUTENbHbBIM
06CyKJeHUEM [IapaMeTPOB CPaBHEHMUS.

Co6upaTb NpUGOPHI JJIsI MOTYIEHUS KUCA0poAa (BbITECHEHHEM BOJIbI U
BO3/yXa).

Pacno3HaBaThb ONBITHBIM TyTEM KUCI0POJ N0/, KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsl COCTaBIeHUsI GOPMYJI BELECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUYECKUX PeaKUH C yyacTHeM KUCJI0pOoJa.

OGBACHATD CYILHOCTb 3KOJI0IMUeCKUX P06JieM, CBI3aHHbIX C 3arpsi3HEHUEM
BO3/yXa.

CnesoBaThb NpaBUJIaM 6e30MacHON paboThI B JIJaGOPATOPHHU IIPU HCIOJIb30BAaHUU
XUMHUYEeCKOH IToCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [e/jarora, a Takxe
NpaBU/IaM 06palleHHs C TOPIOYHMMH BellleCTBAMH B ObITY.

[ly1aHMpPOBATE M OCYILEeCTBIATh Ha IPAKTHKE XMMHYeCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/bTaTaM 3KCIIepUMeHTa M0J
PYKOBO/ACTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOH paboTe B IpyrIie.

Hcnonb30BaTh NP BEINOJIHEHUH yYeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIel0BATeNbCKOH J1eITeIbHOCTH HAayYHO-MOMYJISPHYIO JINTEPATypy
XMMHUYECKOI0 COZlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchl MHTepHeTa noj,
PYKOBOZCTBOM IeJarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMaIHIO U3 yYeOHHKA U CTPABOYHBIX MaTEPHAJIOB C OTIOPOi Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3y4eHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoaga.
TloHATHE 0 KHUCI0TaX M COJISIX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIEHMSA B XUMHUH

(44)

Bopopoa — asieMeHT U npocTtoe BellecTBo. Haxox/ieHue B
npupoje, pu3nyecKre U XMMHUUeCKHe CBOUCTBA (Ha MpuMepe
B3aUMO/JIEUCTBHUS C HEMeTa/lJlaMH U OKCHU/IaMHU METAJJIOB),
NpUMeHEHUE, CNOCOObI NOIYYeHUSl.

[ToHsAATHE O KUCJIOTAX U COJISX.

MemoHcTpauum

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['opeHnue Bogopoaa.

B3aunmogericTBue Bogopoaa c okcuzgoM megu(11).

Na6opatopHbie U NpaKkTUYeckue paboTbl
Jla6opamopHulii onvim:

B3anMogelcTBUE KUCIOT C MeTa/lIaMHU.
IIpakmuueckas paboma:

Ne 5. [TosiyyeHHe BOLOPO/A, U3yYEHHUE ero CBOMCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MacCcChbl BelleCTBa Ha OCHOBaHHH aATOMHOH
MacCCbl XUMHUYECKHUX 23JIEMEHTOB

KosinuecTBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra30B. PacuéThl 10 XUMHUYECKUM
ypaBHEHHUSIM.

JleMoHCcTpanusa
06pa3s1bl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJINYECTBA BELIeCTBA ra3a Io ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 06 BEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHHH Ta30B
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PacKpbIBaThb CMbIC/I U3yYaeMbIX IOHATHHI U IPUMEHSTb 3TH NOHATHUS IPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEeHUI.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHE U XUMUUECKHUE CBOUCTBA BOAOPO/a,
CIoco6bl ero MoJIydeHus], IpUMeHeHHe € ONOPOH Ha IJIaH, KPaTKYIO 3allHCh,
cxXeMmy.

Co6upaTb npu6Op JJ15 NOJYy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yabHON
Onopbl

Hcnonb30BaTh XMMHUUECKYI0 CHMBOJIMKY /11 COCTaBJIeHUst GOPMYJI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHU I XUMHUECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPOM HA AJITOPUTM.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPaTOPUU IPH HCI0JIb30BAHUHU
XMMHUYeCKOH MoCcy/ibl ¥ 060pyJOBaHUSA M0/, KOHTPOJIEM Te/iarora., a Takxe
npaBuU/aM o6pallleHHs C TOPIOYHMMH BelleCTBaMHU B ObITY

[ly1aHMpOBaTh M OCYLIECTBSATh HA MPAKTHKe XUMUYeCKHe 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, J1e1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIepUMEHTaA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy><ieHHeM IJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[I1aHUpPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMHUY€ECKHe SKCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], ieJIaTh BBIBO/BI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PacKpbIBaTh CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHATHS, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYMCISATD MOJIIPHYIO Maccy BeIeCTB; KOJIMYECTBO BelLleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OIOpoM Ha o6pasel], Ha GOPMYJIbl;

[IpoBOAUTE pacyéThl 10 YpaBHEHHSM XMMHUUYECKUX PEAKLUH C OTOpOH Ha
o6pasel], aITOPUTM yueOHbBIX IeUCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellleCTBa
110 U3BECTHOMY KOJIMYECTBY, 00BbEMY, Macce peareHTOB /1M IPOAYKTOB
peakIHH.

BbicTpauBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopManuio U3 yue6HHKa U CIPAaBOYHBIX MaTEPHUAJIOB, PAMOTHO HUCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH C TIOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJieKyJibl. PU3MYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemOoOdbl U3y4eHUs cocmasa 800bl.
XUMHUYECKHe CBONCTBA BOAbI

(pasJsioxkeHMe, peaKiiuy ¢ HaTpUeM, OKCU/I0M KaJIbLIKsl, OKCHUJIOM
cepsol V.

CocraB ocHoBaHUH. [loHATHE 06 NHANKATOPAX.

Boda kak pacmeopumes. PacTBopbl. Pacmgeopumocmb geujecma
8 sode.

HacvlwyeHHble u HeHacblujeHHble pacmeopbl. MaccoBast A0Jis
BellleCTBa B pacTBOpE.

Posib pacmeopos 6 npupode u 8 xcusHu vesoseka. Kpyzoeopom
800b1 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y OYKCTKA IPUPOAHBIX BOJ,.

JemoHcTpauum

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMO/eiCTBHE BOABI C
MeTtasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BUZIEOMaTepHAIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUCJIOT U IeJI04€eH € IOMOLIbIO
WH/IMKaTOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuyueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBON
JloJ1el pacTBOPEHHOIO BELECTBA.

BbiyucneHus
— C UCII0JIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PaCKpblBaTb CMBICJI U3yYaeMbIX MOHATHUH U NPUMEHATDb 3THU NOHATHUA IIPU
ONMCAaHUU CBOMCTB BellleCTB U UX PEBpPAlleHUH ¢ TOMOILbIO [Telarora.

XapakTepu3oBaTh pU3UUeCKHe U XUMUYeCKHe CBOMCTBA BOJb, €€ poJib KaK
pacTBOpHUTeJIS B IPUPOJHBIX MTpoLieccax ¢ ONOPOH Ha IJIaH U CXeMy.

CocTaB/ISITh YpaBHEHUsI XUMHUYECKHUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
cxemy.

OG'BSICHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOJHBIX BOJ], CIOCO6BI OYMCTKHU BOJbI OT IPUMeECei, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHU N0CJIe IPeABapUTENbHOI0 CTPYKTYPUPOBAHUA MaTepyaJa.

HﬂaHI/IpOBaTb " OCYyLIEeCTBJIATb HA NIPAKTHUKE XUMUYECKHE IKCIIEPUMEHThI,
NPOBOAUTH HAbJIIO/IeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 10/, KOHTPOJIeM Ne/larora, c
HCI0JIb30BAHUEM KJIHILIE.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH 1ocy/ibl ¥ 060py/J0BaHUsA 10/, KOHTPOJIEM IeJjarora.

[IpoBOANTE BBIYMCJIEHUS C IPUMEHEHHEeM MOHATHSA «MaccoBas 1014 BellleCTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCC/lel0BaTEIbCKOM AesiTeIbHOCTH HAy4YHO-TIOMYJISIPHYIO0 JIUTEepaTypy
XUMHYECKOT0 CoJlepKaHus, ClIpaBOYHble MaTepHuaJbl, pecypcel UHTepHeTa
MO/, pPyKOBO/CTBOM IeJiarora.

BricTparBaTh pa3BEépHyThle MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHopMaLHI0 U3 YIeOHUKA U CIIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
NpeABapUTENIbHOIO CTPYKTYPHUPOBAHUA MaTepHasia



Tema 7. OCHOBHBbIE KJIaCChl
HeopraHu4ecKux
coeIUHEHUI

(114)

Knaccuduxanus HeopraHU4eCKUX COeJUHEHUH.

Okcuzpl: cocTaB, Kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
amM@omepHble, Heco1eobpasyrujue Ha npuMepe okcudd yeaepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCUJ 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHOBaHHUS: COCTaB, KJ1accuduranus (1ea0uu 1
HepacTBOPUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATYpa, U3nyecKre
Y XMMUYecKHe CBONCTBA (B3aUMOAENCTBHE C OCHOBHBIMU
OKCHJAMU COJISIMU Ha IPUMeEpEe COJISTHON U CEPHOM KUCJIOT),
€noco6bl noyveHus. Py ak THBHOCTH MeTaJlJIOB.

CoJsiu (cpenHMe): HOMEHKJIATYPa, CNOCOObI NOAYYEHUS,
B3aUMO/IeHCTBUE COJIEH C MeTa/lJlaMH, KUCJIOTaMH, [eJI09aMHU U
COJISIMH.

['eHeTHueCcKas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX
coesuHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMbOTEPHBIX
I'MIPOKCH/IAaX Ha IpUMepe [IMHKA U aIIOMUHHUA. XUMHYeCKHe
CBOMCTBA - B3aMMO/ZeCTBYE C KUCIOTAMU U LeJI04aMH.
PasJioxxeHue Npy HarpeBaHHUH.

JemoHcTpauum

06pa3ubl HeOpraHMYeCKUX BellleCTB Pa3/INYHbIX KIaCCOB.
B3auMogelicTBUe pacTBOpa CEpHON KMCIOTHI C OKCUZ,0M
megu(ID).

Peakuyus HelTpain3ayuu.

BriTecHeHMe 0JHOr0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

JlabopamopHble onbimui:

B3auMogelicTBHE KUCJIOT C MeTa/lJIaMU.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMogelicTBre HepacCTBOPHUMBIX OCHOBAaHHUH C KMCJIOTaMHU.
Paznoxenue rugpokcuaa menu(ll) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KclleprMeHTa/IbHbIX 33Ja4 10 TeMe «OCHOBHBIE
KJIacCbl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKHUX peaKuuﬁ

OmnpezeneHne OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COSANHEHHMH MO 1TabIIoHy.
CocraBieHHe CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTaHNYECKHUX COCMHEHUH Ha
OCHOBE OIIPE/ICNICHUS.

CocraBnenne GopMys OCHOBHBIX KIIACCOB HEOPTAaHUUECKUX COCIMHEHUH U Ha3bIBAHUE
UX 110 MEXYHApOAHOH U TPUBHAIBHOW HOMEHKIIATYPE C HCIOIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIHIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3y4aeMbIX BEIIECTB 110 COCTABY U C8OUCHEaM C OTIOPOI Ha
OTIPEIENICHNS, CXEeMBI ¥ TaOJIHILy paCTBOPUMOCTH.

CocraBieHre TaOIUIbI TEHETHYECKUX PSIIOB M CXeMBI «[ eHeTH4ecKast B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHHIECKUX COSITUHEHHMID» IT0]] pyKOBOJICTBOM IIEIarora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XMMUYECKUX CBOICTB
U3YYEHHBIX KIaCCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAaHUIECKHUX
COeIMHEHHUII» MO PyKOBOACTBOM II€Iarora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOIINX XUMIYECKUE
CBOMCTBA U3Y4EHHBIX KJIACCOB U CNOCOObI NOIYYeHl sl BEIECTB U3YYEHHBIX KIIaCCOB,
TPYIIL, a TAaKKe MOATBEPIKIAIOIINX TeHETHIECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B Ka4ECTBE 3pUTEIHHOM OMOPHI.

CocTaBieHre MOJNEKYIAPHBIX YPaBHEHHH PEaKNuii 10 CXeMaM C peaBapUTEIbHBIM
o0cyxeHreM BbI0Opa pearupyromuX BEIeCTB.

Berancnenue no ypaBHEHHsIM XUMHYECKUX PEaKIMH KOINIeCcTBa, 00bEMa, Macchl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
AITOPUTMY.

ITnarupoBaHne M OCYIIECTBICHNE HA IPAKTHKE XMMHIECKOTO SKCIICPIMEHTa 1
HaOIIIOIeHNS T10]] PYKOBOJCTBOM yUHTEIISL.

DopMynHpOBaHKE BEIBOAOB 110 Pe3yIbTaTaM 3KCIIEPUMEHTA C HCIIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopMmynupoBaHKE C TOMOIIBIO TIEArora 1 BBITOJIHEHNE IpaBHII 0€3011acHOit paboTH B
11ab0paTOPHH MPH MCIIOJIL30BAaHUH XUMHUYECKOH MOCY 1Bl K 000PyI0BaHNSI.
Hcrionp30BaHue MpH BHIIOIHEHNH y9eOHBIX 3a1aHHI U B ITpoLecce
HCCIIeI0BAaTEIbCKOMN e TeIbHOCTH HAYYHO-TIOMYJISIPHOM JINTEpaTypbl XUMHYECKOTO
COZIepKaHHs, CIIPaBOYHbIE MaTepHaJbl, pecypchl FIHTepHeTa, ocyIecTBIeHEe BEIOOpa
MO PyKOBOACTBOM TI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX H YCTHBIX OTBETOB C ONOPOif Ha
nH(popMaIHio 13 yaeOHUKA U CIIPABOYHBIX MAaTEPHANIOB, IPAMOTHOE HCIIOJIb30BaHUE
M3Y9YEeHHOTO ITOHATHIHOTO armapaTa Kypca XMMHH C HCIOJIb30BAaHNEM IIIaHa,
OIOPHBIX CIIOB, aITOPUTMA.

Paspen 3. [leprnoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/IUTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 u)
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Tema 8. NMeproanYECKUii 3aKOH U
MNepuopguueckas cuctema
XUMUYECKUX INeMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKHU KJacCHPUKALUU XMMHYECKUX 3/1EMEHTOB.
[ToHsiTHE O rpynnax CXOHbIX 3JIEMEHTOB (ILleJI04YHble U
11leJI0YHO3€eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble oKcudbl U 2u0pOKCUIbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMHYeCKHX 371eMeHTOB /l. U. MeHpeseeBa. [lepuopbl, rpynmnel,
noArpynnel. PU3nyecKuil CMbICJ NOPSALKOBOr0 HOMepa
3JleMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX siiep. M3omontil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060/109€K AaTOMOB IT€PBBIX
20 XMMHYeCKHX 371eMeHTOB [leproju4ecKoi CUCTeMBbI

J. U. MeHgeneesa.

XapaKTepHCTHKa XUMHUYECKOTO0 3J1eMEHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3aKoHoMepHOCMU U3MeHeHUsl C8OTICM8 3/1eMEeHM08 MAAblX
nepuo0os u 2/1a8HbIX Nod2pynn 8 3agUcuMocmu om armoMHoO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Illepuoduueckoll cucmemul
XUMUYECKUX 3/1eMeHMo8 0151 pa3eumusi HQyKu U NPpaKkmuku.
/Jl. H. MeHdeneee — yuéHvlil, nedazoz u 2paxc0aHuH.

AemoHcTpauuu

KopoTkomneproanas u JJIMHHONEpHOUAHAsA GOPMBbI
[leprosnyeckoil cUCTEMbI XMMUUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 06pa3l[aMU MeTAJIJIOB U HEMETAJJIOB.

Na6opaTopHble u npakTuyeckue pabotbl

Jla6opamopHbwlil onbim:

B3anMo/elcTBYE T'HPOKCHAA [IMHKA C pACTBOPAMU KUCJIOT U
miesi04ent
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cyllecTBOBaHKe TepUOANYECKOHN 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/leMeHTOB (M3MeHeHHe paJjiyCcoB aTOMOB U 3JIEKTPOOTPHULATETbHOCTH) U UX
coelMHEHUH OT I0JIOKEHUS B IEPUOANYECKOM CHUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BAaHUEM CXEM U TabJIuI.

YcTaHaBAIMBATh CBSI3b MeX/y M0JI0KEHHEM 3/IeMeHTA B [TIepUOANYECKON CHCTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsA s/7pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUs] CBOMCTB 3JIEeMEHTOB U UX COeJUHEeHUH 110
rpynnam u nepuojam Ileproauyeckoil cucTeMbl € IOMOLbIO TeAarora.
XapakTepu30BaTb XUMHUYECKHE 3JIeMEeHThI IePBbIX TPEX IEPHOA0B, KajIus,
KaJIbL¥sl 10 UX NoJioKeHUI0 B [lepuoguyeckoit cucteme /I. U. MeHeneeBa.

CrnesoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTI0/Ib30BAHUU
XMMHYeCKOH 1ocy/ibl ¥ 060py/J0BaHUsA 110/, KOHTPOJIEM IeJjarora.

BreicTpanBaTh pa3BEépHyThle MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaLHMIO U3 y4ebHMKA U CIPAaBOYHBIX MaTEPHa/IOB, IPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUHHBIN annapaT Kypca XUMHHU T0cjIe
CTPYKTYPHUPOBaHUsA MaTepHasa C UCI0Jb30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XMMHU4YecKuX 3jieMeHTOB /I. U. MeH/ies1eeBa, Tab 1M1y pacCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIeH B BOJie, 3JIEKTPOXMMHUYECKUN PAJ HallpsXKeHU
MeTaJlJIoB).

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCIeJ0BAaTe/IbCKOM 1esITe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XMUMHYECKOT0 COZlep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Moj
PYKOBOJICTBOM Ilejarora



Tema 9. XumunuecKkas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

IneKkmpoompuyameibHOCMb AaTOMOB XUMHUY€ECKUX 3JIEMEHTOB.
XyuMuueckasi CBsi3b (MOHHasi, KOBaJIEHTHAsI TOJIsipHasi U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKHC/IEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peakuuu (OBP). [Iponeccs!
OKHCJIEHHUS U BOCCTAHOBJIeHHUsA. OKUCIUTENN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLuu pa3/oXeHUs, COeJUHEeHUSA

(2 u B Hezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

PackpbIBaTb CMbIC/I U3yYaEMBIX IOHSATHH 10/, pyKOBOACTBOM leAarora.

OnpefiensiTb BUJ XUMUUECKOU CBSI3U B COEJUHEHHUH C UCIIOJIb30BAHUEM CXEM.

OnpefensiTh CTeNEHb OKUCIEHUS] XHMUY€ECKOT0 3/1eMEHTa 110 pOpMyJie ero
coeJIJMHEHUS C UCI0JIb30BaHUEM a/ITOPUTMA.

OnpezesisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJIrOpUTMy pa3bopa OKHUC/IUTENbHO-BOCCTAHOBUTEIbHOM peaKLHH.

Hcnonb30BaTh NpU BEINOJHEHUH yYeOHbIX 3aZlaHUH TEKCTbI y4yeGHHKa I0cIIe

CTPYKTYpPHUPOBAHUs MaTepHaJa, CIpaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUYecKHUX 371eMeHTOB /l. . MeH/jes1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIEKTPOXUMHUYECKUH P HANlPSHKeHUH
METaJlJIOB).

MpumepHbIe TEMDI,
packpbiBatowmMe AaHHbIi pasgen
nporpammeil,

M KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazae 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUME U yriyG/iIeHHe
3HAHU# OCHOBHBIX pa3/je/ioB
Kypca 8 kiacca

(54)

[lepuoandeckuii 3akoH. [leproauveckas cucTeMa XUMUYECKUX
asieMeHTOB /I. . MenienieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B M3MEeHEHHUU CBOMCTB XMMHUYECKHUX 3J1eMEHTOB NepBbIX TPEX
NepUO/I0B, KU, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHHUEM 3J1eMEeHTOB B
NepruoANYeCcKor CHCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuurkanys 1 HOMeHK/IaTypa HeopraHU4YecKHX BellecTB
(MexayHa-poJiHast U TpUBUAIbHAsA). XUMUYECKUE CBOUCTBA
BellleCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCKUX
coeIMHEHUH, UX TeHeTUYeCKast CB3b HEOPraHUYeCKUX Bell|eCTB.
CTpoeHue BelllecTBa: BU/Abl XUMHUYECKOU CBSI3U U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C8OUICME 8eujecme 0m ux
cmpoeHusl.

JleMOHCTpanumu

1. Mogeu KpHCcTa/lJIN4eCKUX PelléTOK HeOpPraHUYeCKHUX BellecTB.
2. KopoTkonepuojHas 1 JJIMHHOIIepUofHasA GopMbl
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

J. U. MeHngeneeBa

XapaKkTepu30BaTh XMMUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOA0B, Kaausi U
KaJIbIIsl 10 UX oJI0XKeHUI0 B [lepuoaudeckoii cucteme /[l. U. MeHzesieeBa ¢
ONOPOM HA AJITOPUTM.

KnaccuduunpoBaTh 1 Ha3bIBaTh HeOpraHUYecKHe BellleCTBa U3yYeHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TaGJIUIY PAaCTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYECKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIaCcCOB,
NOATBePXAAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C ONIOPOI Ha CXeMY.

OnpezensaTh BUA XUMAYECKOH CBSA3U U TUI KPUCTALIMYECKOH PeIléTKU
BEIECTBA C ONIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIeCTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
npe/iBapUTeIbHOr0 pasbopa.

BreicTpanBaTh pa3BEépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaLHMIO U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh NpU BINOJHEHUH y4eGHBIX 33/JaHUH U B Ipoliecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XMMHUYEeCKOT0 COlepXKaHHus, CIpaBOYHble MaTepHuaJibl, pecypcbl UHTepHeTa
Mo/, PyKOBOACTBOM Ilefarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKkuui
(44)

Knaccuduxanus XMMUYeCKUX peaKui 110 pa3/IMuHbIM IPU3HAKaM
(o 4Mcay M cOCTaBY YYaCTBYOLIMX B pEAKLUH BEIECTB, N0
mensi08oMy 3gphekmy, no usmeHeHur0 cmeneHeli OKUCAEHUS
XUMUYECKUX 3/1eMeHIM08, N0 06pamumMocmu, no y4acmuro
Kamaauszamopa).

IK30- u 3HOOMepMuYecKue peakyul, mepMoxumMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoli peakyuu. [loHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusx. [lonsimue 06 o6pamumblx

U HeobpaMuMblX XUMu4eckux peakyusx. [lonsimue o Xumu14eckom
pasHosecuu. Pakmopbl, 8ausOWUE HA CKOPOCMb XUMUYECKOU
peakyuu u no1oxceHue XUMU4ecKko20 pasHOBECUSL.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
0aJIaHC OKUCJINTENbHO-BOCCTAHOBUTE/IBHOM peakIun).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PeaKI[MU OT Pa3/IMUHbIX
dakTopoB.

2. Bo3zelicTBHe KaTaaM3aToOpa Ha CKOPOCTb XMMUYECKON pEaKIHH.
3. [IpuMepbl HEOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMeleHMe paBHOBECUS] XUMUYECKOH pEeaKIHH.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 00'béMa U MacChl peareHTOB WU
IIPOAYKTOB I10 YPABHEHUAM XUMHUYECKHUX peaKum?I

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHS IPU
OTHCAaHUU CBOHCTB Bel|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMHUYeCKHE PeaKI[MH [0 Pa3/IMYHbIM TPU3HAKAM.

YcTaHaBAMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaKIUy OT Pa3TUIHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYUTEJIs.

[IporHo3upoBaTh BO3MOXKHOCTH IPOTEKAHUS XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCIO0BUSX MOC/Ie NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6alaHC peaKkLUU.

[Ipou3BOAUTH BBIUUCAEHUS IO XUMUYECKUM YPaBHEHHUSIM 10 aJITOPUTMY.

BrIcTpanBaTh pa3BEpPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
WHPOPMALUIO U3 YIeOHHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbBIN MOHATUHHBIN alapaT Kypca XUMHH 0CJIe
MpeJBApUTENbHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

HWcnosib30BaTh NpHU BLINOJHEHUH Y4e6HbIX 3a/JaHUI U B Ipoliecce

UCCJIe/I0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIEPXKaHus, CIPaBOYHbIe MaTepHaJibl, pecypcbl MHTEepHeTa

IocJjie KOHCYJIbTallUH1 C [IeAaroromM.
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TeMma 2. JsieKTpouTHYECKas
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopus 3/1eKTPOJUTUYECKON AUCCOLUALMU. DIEKTPOJUTHI U
He3JIEKTPOIUThL. KaTHOHBI, aHHOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvHsIMu gudamu xumuveckol cesizu. CmeneHs
duccoyuayuu. CUJIbHBIE U CJIa0bIE 3/1EKTPOTUTHL

Peakunu HOHHOTO OGMEHa, YCI0BUs UX IPOTeKaHHUsl. loHHbIEe
ypaBHEHHUS peaKUil.

XUMHUYeCcKHe CBOMCTBA KUC/I0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KavyecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUA-, 6POMUJ, UO3U/I-, Cy/IbdAT-, KApOOHAT-,
cuMKaT-pochaT- aHUOHBI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHWUS,
MarHus, KaJbliusl, aJllOMUHUS, KeJjie3a 2+, 3+, [IUHKa,
HNPUCYTCTBYIOLME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; IBIXKEHUE
VIOHOB B 3JIEKTPUYECKOM II0JI€.

ONBITH], UIIOCTPUPYIOLIYE NPU3HAKY TPOTEKAHUS PeaKIUi
MOHHOT0 06MeHa.

OnbITHI IO ONIpeie/IEHUIO CPEJbI B pacTBOpax cosiel (xaopuaa
HaTpus, Kap6oHaTa HATPHS, XJIOPH/iA IIUHKA).

JlabopaTopHble U NpaKTU4YeCKHe

pa6oThbI

JlabopamopHulii onbim:

Ne8Peakuiyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cysbdara meau(Il)

Y 1EJ104H, KapboHaTa HAaTPUs U COJITHOM KUCJIOTBI, peaKiius
HelTpasuzauuu Mexay TMAPOKCU0M KaJlvs U COJITHON KUCI0TOH.
Ne9. KauyecTBeHHble peaKumMm Ha MOHbI B pacTBOpe.

IIpakmuyeckas paboma:
Ne 1. PemieHue skcneprMeHTalbHBIX 3a/a4 110 TeEMe.

Bwruucaenus
— 110 YPAaBHEHUAM XUMHUYECKHUX peaKuHﬁ

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHSITHH, a TAKXKe CMbICJI TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONTIOPOM HA CXEMBI.

OGbSICHATD NIPUYHUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C [IOMOIIBIO IeZiarora.

CocTaBJIATb YpaBHEHUS JUCCOLMALMHU KUCJIOT, lleJI04YeH U CoJIeH, TOJIHbIe
Y COKpalLléHHble HOHHbIE YPaBHEHUSA XUMHUUECKHUX PeaKIIMi HOHHOT O
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIOI€HHUS, [ieJ1aTh BBIBO/IBI 110 Pe3yJibTaTaM 3KCIepUMeHTa
nocJjie npeJiBapuTeJbHON paboThl.

CnepoBaThb paBUJIaM 6e30MacHON paGoThl B JIJaGOPATOPUH IPU
WCIOJIb30BaHUH XMMHUYECKOH TOCY1bl U 060PYA0BaHHUSA 10/, KOHTPOJIEM
nezarora.

[Ipou3BOAUTb BEIYUC/IEHUS 10 XUMUYECKUM YPABHEHUSIM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMALHMIO U3 Y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTEbHOT0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BHINOJHEHUH yYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZlepXKaHUs, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
rocJie KOHCY/IbTAallUH C IeJjaroroM.

Paspen 2. HemeTaJ1/1bl U UX cOeAUHEHUS (24 1)

38




Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
T'asorensl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /i1 HUX CTENEeHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BeleCTB — rajioreHoB. XUMHYECKUE CBOMCTBA Ha NPUMepE XJIopa
(B3auMozeNCTBYE C MeTa/JIaMH, HEMeTaJlJlaMH (BOAOPOJOM U
KHCJI0poJioM), weaouamu). XnopoBogopos. ConsiHas KUCI0Ta,
XMMHUYeCcKHe CBOWCTBA, no/iyyeHue, npuMeHeHue. KayecTBeHHbIe
peakLU{ Ha raJloreHUu/-uoHbl. Jelicmeue x10pa u x10p0o8odopooa Ha
0p2aHu3M 4en068eKkd. BaxxHeHIIMe XJIOPU/bl U X HAX0XK/EeHHe B
npuUpoJe.

JleMOHCTpanumu
BuzneomaTepuasbl: rajoreHbl U UX COeJUHEHUS.
O6pasibl XJI0PUAOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

IIpakmuueckas paboma:

Ne 2. [TosrydyeHHE CONSTHON KUCJIOTHI, U3y4eHHe eé CBOUCTB.

Buryucaenus
110 YypaBHEHUAM XMMUYECKHUX peaKLUH.

OOGBSCHATD 0611IKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB HEMETAJJIOB U UX
coeJMHEHUH B pejiesiax MaJlbIX IEPUO/0B U IVIaBHbBIX MOATPYII
[leproAMYECKOM CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C Y4ETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTb PU3UUECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJI0KHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HATPHsl), CIOCO6BI UX MOJYYeHHs], IPUMEHEHUE U 3HAYEHHE B
NPHUPO/Ie U )KU3HU YeJI0BEKA I10CJIE CTPYKTYPUPOBAHUSI MaTepUaJia.

OnpefiensiTh raJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BAaHUEM TA6/IUILbI
"XapakTepHble peaKl[M1 Ha aHUOHBI".

[I1aHUpPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMHUY€ECKHe SKCIIepUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa
1oCJIe Ipe/BapUTETbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coegrHeHuU (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/Is1 HUX CTENEHU
okucenus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCTbIX

BeleCTB — KHCJIOPO/ia U CEPBHI.

AnnoTponHble MOAMPHUKALMK KUCJI0PO/A U cepbl. XUMUYeCKHe
CBOMCTBA cephl. B3auMo/ielicTBYE C HEMETALJIAaMU - BOJJOPO/IOM U
KHMCJIOPOJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMHU a30THOH U
cepHOU kucjaoTaMu. CepoBoJ0opo/, CTpoeHue, drU3ndecKue

O6'BSCHATDL 061111ie 3aKOHOMEPHOCTH B U3MEeHEeHUH CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4€TOM CTPOEeHHs UX ATOMOB C ONOPOH Ha cxeMy "/3MeHeHMe paZinyCcoB B
noArpymnmnax’.

XapakTepu3oBaTh PU3NUECKHE
Y XMMH4YeCcKre CBOWCTBA NPOCTOTO BeIleCTBa CEPhI U €& COeAMHEHU N
(cepoBOmOPO/A, OKCHIOB CEPBI, CEpPHOU KHUCJIOTHI, CYyJIbPATOB), CIOCOOBI UX
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Y XUMUYECKHe CBOUCTBA (KUCIOTHBIE U BOCCTAHOBUTEJ/bHBIE).
OKcHABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KHUCI0Ta, PU3UYeCKHe U XMMUYECKHe CBOMCTBA (06Liue Kak
npeJicTaBUTeJIs KJlacca KUCJIOT U cheyuduueckue), npuMeHeHHe.
CepHucTasa Kuc/ao0Ta.

Xumuueckue peakyuu, sexcaujue 8 0CHo8e NPOMbIULIEHHO20 CNOCO6a
no/y4eHust cepHoll Kucaomol. Annapamst u npomekaroujue 8 Hux
npoyeccul (Ha npumepe npouzsodcmea cepHoll KUCA0mbl).

CoJsiu cepHOM KUC/I0ThI, KAUECTBEHHAS PeaKlys Ha CyJbdaT-UOH.
Haxox/ieHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3azpsi3HeHUe oKpyxcarujell cpedbl COeQUHEHUSIMU cepbl (KUCA0MHble
dooicdu, 3azpsizHeHUe 8030yxad U 8000EM08), CnOCO6bI e20
npedomepawjeHusl.

JleMoHCTpanum

Kosneknuu (BuzeomMaTepuasbl): cepa v eé coeJUHEHMUS.
O6yriMBaHMe caxapa oj, JeHCTBHeM KOHLEHTPUPOBAHHOU CepHOH
KHCJ/IOTHI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI
Jla6opamopHbie onbimbl:
O6HapyxeHHUe CyJIbPaT-HOHOB.
B3auMoelicTBUe pa36aBJeHHONU CEPHOUN KHUCIOTHI C IHHKOM.
Bwruucaenus
0 YpaBHEHUSIM XUMHUYECKUX PeaKINi

MoJIy4YeHus], IpUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HH YeJIOBEKa C
OIOPOM Ha CXEMY U IJIAH.

OnpezesisiTh HAJUYHUE CYJIbPAT-KOHOB B pacTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIeM, CBSI3aHHBIX C TepepaboTKOU
COeIMHEHUH cephl OC/Ie CTPYKTYPUPOBAaHUS MaTepUasia.

[I;1aHMPOBATh U OCYLIECTBJATDH HA MPAKTHKE XUMHUYECKHEe SKCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], 1eJIaTh BBIBO/IBI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrnenoBaThb MpaBuJIaM 6e30M1acHOM paboThl B JIJAGOPATOPUU MTPU
HCI0JIb30BAHUHU XUMHUYECKOU MOCYZAbl U 060pyA0BaHUs 0] PYKOBOJICTBOM
nejarora.

[IpoU3BOAUTE BBIUUCIEHUS 10 XUMHYECKHUM YPaBHEHUSIM I10 aITOPUTMY.

HWcnosib30BaTh NpHU BHIIOJHEHUH YYeOHbIX 3aJaHUH TEKCThI Y4eOHHUKA,
cpaBoYHble MaTepHuaJbl ([lepruofUuyecKyro CUCTeMY XUMUYEeCKUX
asemeHToB /. U. MeHiesieeBa, TabIMLy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3J1eKTPOXUMUYECKUH psj, HAaPsSHXKeHU N
MeTaJljIoB).

HWcnosib30BaTh NpHU BHINOJIHEHHH YUe6HBIX 33/JaHUH U B ITpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COJePXKaHus1, CIPaBOYHbIe MaTepHaJibl, pecypchl MHTEpHeTa
nocJie KOHCYJIbTalUH C [1eJarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

OO6wuias xapakTepucTHKa 31eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUsT AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [JIsl HUX CTeleH!
OKHCJIEHHS.

A3or, pactipocTpaHeHue B IpUpojie, PU3nvecKre U XUMHUYECKHe
cBoiicTBa. KpyroBopoT a3zoTa B mpupo/e.

AMMuak, ero pusnvecKre U XMMU4YeCKHUe CBOMCTBA, IoJIyYeHHe U
npuMeHeHue. Coi aMMOHUS, UX pU3UYECKHE U XUMUYECKHEe

CBOﬁCTBa, NMpHUMEHEeHue. KauecTBeHHast peaknud Ha HOHbl aMMOHMUA.

A30THas KUCI0Ta, eé pu3nyecKre U XUMUYeCcKue CBONCTBa (061ue
KaK [Ipe/ICTaBUTeIs Kjlacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcno/ib308anue HUMpamos u coJieli aMMOHUs 8 Kauecmae
MUHEpAaIbHbIX Y0o6peHull.

XyuMHYecKoe 3arpsi3HeHNe OKpYKalollel cpesibl CoeAMHEHUSAMHU
a30Ta (KUCIO0THBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponusie modudukayuu docgopa, pusnueckue u
XUMH4YecKre CBOUCTBa.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYeCcKHe CBOUCTBA, hosyyveHue. KauecmeeHHasA peakyus HA
docam-uonol.

HcnosavsosaHnue ghocghamos 8 kauecmae MUHepa1bHuIX yA06peHuUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB docdaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u UxX coeIUHEHUS.

B3anmoieiicTBre KOHLIEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. B3auMojelicTBHE coJieid aMMOHHUS C H[EJI0YBIO.

2. O3HaKoMJIeHHE ¢ 06pa3raMy a30THBIX U PocHOPHBIX yA06PEHUH.
Ilpakmuyeckas paboma:

Ne 10. [TonyyeHHe aMMUaKa, U3y4eHUe ero CBONUCTB.

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUY€ECKUX peaKui

OG'BSCHATDH 00IKE 3AKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
asoTa u pocdopa U ux coeAUHeHUH (aMMHUaKa, CoJieil aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), cnoco6b! UX MONTYIEHUS], IPUMEHEHUE U 3HAaYEeHUE B IPUPOJe
Y XKHU3HHU YeJIOBEKA C UCI0/Ib30BAHHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCII0Ib30BAHUEM
Tab/MLbl "XapaKTepHble PEaKMU HA KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeZlMHEeHUH a30Ta U pocdopa B OKpYyKarwlIlei cpefe.

[11aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnepoBaTb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUU NPU
HCI0JIb30BAaHUH XMMHUYECKON MOCY/1bl U 060py10BaHUS.

[Ipou3BOJUTb BBIYMC/IEHHS 10 XHMUYECKUM yPaBHEHUSIM.

Hcnosnb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CNpaBOYHbIE MaTepHaJibl (IEPUOUYECKYIO CUCTEMY XMMUYECKHX
aneMenToB /l. . MeHiesieeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAapPsHKeHU N
MeTaJljIoB).

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce

HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 COJIePXKaHUs1, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
110CJIe KOHCYJIbTALUHU C [1eZ;aroroM

Tema 6. 0611as xapaKTepuc-
THKAa XUMUYECKHUX 3JIEMEHTOB
IVA-rpynnsbl.

Yriiepoa v KpeMHMH U UX

Yrnepop, asuioTpomnHbsle MogrdUKaLuy rpaduT, aamas.
B3aumojeicTBUe € MeTa//IaMU, HeMeTaJ/lJIaMy,
KOHLEHTPUPOBAHHBIMHU a30THOH U CEPHON KHUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoAe, usndyeckre U XMUMHUYeCKHe

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MeHEHHUHU CBOUCTB 3/1eMeHTOB IVA-
rpynmbl U UX COeJUHEHUN C yY4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh $pU3NYEeCKHEe U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIeCTB
yTJiepoZia ¥ KpeMHHUS U UX coeJUHeHUH (OKCHU/OB yTrIepo/ia, yroJbHON
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coeMHeHHUs
(84)

cBoMcTBa. Afcop6uus. KpyroBopoT yriieposa B IpUpoe.

OxcuAbl yriaeposa, ux GUsnuecKre U XMMUYeCKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a16H020 NomMenJeHusl KAUMama; NapHUKosbll
adpgexkm.

YroJsibHasi KUCJIOTA U €€ COJIM, UX QU3UUECKHEe U XUMUYECKHE
CBOWCTBA, IOJIy4yeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapOOHAT-UOHBL

IlepsoHauaibHble NOHAMUS! 06 Op2AHUYECKUX 8eUecmaeax KakK o
coeduHeHUsIX yeaepodd: 0CO6eHHOCMU cocmasa U CMpoeHUsl.
TloHamue o 6uo102u4ecKU BANCHLIX 8eUjecmeax: Hupax, b6eaKax,
yenesodax. MamepuasnbHoe eQUHCMB0 Op2aHUYecKuX U
Heop2aHu4ecKux coeduHeHul.

KpemHuli, e2o gpusuueckue u xumuyeckue ceolicmea (Ha npumepe
e3aumodelicmsust ¢ MemaanamMu U Hememannamu), nosayHeHue u
npumMeHeHue 8 31eKmpOoHUKe.

CoeduHeHust KpemHUs1 8 npupode. O6ujue npedcmassieHust 06 okcude
kpemuus(IV) u kpemHuesoli kuciome. Cusrukamol, ux UCN0Ab308aHUE
8 6bimy, MeduyuHe, npoMblulAeHHOCMU. BascHeliwue cmpoume/ibHule
MamepuaJibl: Kepamuka, Cmeka0, YyeMeHm, 6emoH, Hces1e306emoH.
IIpo6aembl 6€30nACHO20 UCNO163080HUS CMPOUMENbHBIX
Mamepua.nos 8 N08ceOHe8HO HU3HU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PEIIETOK aaMasa, rpaduTa, MOJIeKy bl
dysepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BnanMaTepHaan: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogesiu MoJieKy/1 OpraHU4YeCcKHUX BelecTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHblil onbim:

KauecTBeHHast peakiysi Ha Kap6OHAT-HOH.

Ilpakmuyeckue pabombi:

Ne 11. [TosiydeHHe yraeKUcaoro ra3a v UsydeHue ero CBOMCTB.
KavecTBeHHasi peak1iys Ha Kap6OHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/a4 110 TeMe «HeMeTanabi».

Buruucaenus
[0 ypaBHEHHUSIM XMMHUUECKUX PeaKL Ui, ec/iv OZJUH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOU JjoseH.

KHUCJIOTBI, KApOOHATOB, OKCH/]a KPEMHUSI, KDeMHHUEBOH KHCJIOTHI,
CUJIMKATORB), CIOCOObBI UX MOJIy4YeHUs], IPUMEHEHNE U 3HAaYEHUe B IPUPOe
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODE.

OGBSACHSATD CYI[HOCTb 3KOJIOTMYECKUX MPO06JIeM, CBI3aHHbBIX C HAXOXeHUEM
YTJIEKHCJIOr0 Ta3a B OKpyKamliel cpejie.

UnnocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKHX COeIMHEHUH yTiepoa u
OpraHUYeCKHUX BEleCTB M0/ PYKOBOACTBOM YUUTEJIS.

[l1TaHUPOBATh U OCYIIECTBJIATh HA MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTD HAGJIIOAEHUS, AeIaTh BBIBO/IbI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA
mocJie peJiBapUTEeNbHON paGoThI.

CrnenoBaThb nIpaBuiaM G6e30MacHON paboThl B JIaGOPAaTOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PY/J0OBaHUS.

HWcnosib30BaTh NpHU BHINOJIHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eGHHUKA,
cnpaBoyHble MaTepHuabl ([leproauyecKyto CHCTEMY XUMUYECKUX
anemeHTOB /I. U. MeHzeieeBa, TaGIHUIy PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAaPsSXKeHU N
MeTaJlJIOB) MOCJIe KOHCYJIbTAL[HH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHUH YYe6GHbIX 3a/JaHUH U B IIpoliecce
HCCIIe10BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiep>KaHusl, CIpaBOYHble MaTepHaIbl, pecypcbl UHTEpHETa
MocJie KOHCY/IbTAllUH C eJJaroroM.

Paspes 3. MeTa bl M MX coeguHeHM (20 4)
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Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O61m1aa xapaKTepUCTHUKA XUMHUYECKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU UX N0JIOKEHHUsI B [lepHoiUYecKOl CUCTEME XUMHUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHus1 aToMOB. CTpoeHUe
MeTaJlJI0B. MeTasliMyeckasi CBSI3b U MeTa/uInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMHUYEeCKUH P,
HanpspKeHUH MeTasioB. PU3nyecKre U XUMUYeCKHe CBOHCTBA
MeTaJlI0B. O6wjue cnocobbl noyveHust Mmemannos. [lonamue o
KOppo3uu Mema./108 U OCHO8Hble CNOCOObl 3auumbl 0 KOppo3uu.
Cnaasvl (cmanw, yy2yH, dpastoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bimy U npoMblULAeHHOCMU.

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYEeCKUMH CBOHCTBAMM.

Mozenu KpUCTa/NIMYeCKUX PELIETOK MeTaJJIO0B.
BuzpeomaTtepuasbl: KOppo3Us MeTa/lJIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHblie onbimbl:

O3nakoMJIeHHe C 06pa3LiaMH CIIJIABOB METAJJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIUU MeTaslja C KUCI0TOM OT PHUPO/bI
MeTaslIa.

Buryucaenus
— I10 ypaBHEHUSIM XUMHUYECKUX peaKLUH, ecau 00uH U3 peazeHmos
codepacum npumecu

PacKpbIBaThb CMbIC/I U3yYAaEMBIX TIOHSATHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEHU.

OG'BSICHATDH 001ME 3aKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapaKTepu3oBaTb CTPOEHKE METAJLJIOB, 061 e GU3UYEeCKHe U XUMUYECKUE
CBOWCTBA MeTaJJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepHaa.

Ciie1oBaTh paBUaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHUYECKON OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTE BEIYHCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4eOHHKaA,
cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTEMY XUMHAYECKHUX
asemeHTOB /I. U. MeHzeeeBa, Tab/IUIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMHUYECKUH psiJL HanpsKeHUH
MeTaJljIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJe npeJBapuTeJbHOM KOHCYJIbTAllUY C [1eJarorom
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Tema 8. BaxkHeiiue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

llenouynbie MeTasbl. [losoxeHue B [lepuoanveckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. U. MeHzesieeBa, CTpOeHHe aTOMOB.
Haxoxaenue B npupo/e.

dusuyeckue U XUMUYECKUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcu/ibl ¥ TUAPOKCU/BI HATPUSA U Kanus. [[puMeHeHue
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBHBIE METAJJIBI MATHUH U KaJIbLIUH, CTPOEHUE
aToMoB. [losioxxenue B [leproinuecKoi cUCTEMe XUMHUYECKUX
asieMeHTOB /I. U. MeHpenieeBa. HaxoxieHue B npupo/e.
dusuyeckre 1 XUMHYECKHE CBOICTBA. BaxkHelillve coeUHEHUS
KaJbLuus (OKCUJ, TUAPOKCHU, COMH). XKécmkocmb 800bl U cnocobbl eé
ycmpaHeHusl.

Amomunuil. [lonoxeHnue B [lepuoaudeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XuMHU4YeCcKre CBOHCTBAa. AMGOTEpPHbIE
CBOWCTBA OKCH/ia U THAPOKCUJA.

2Keneso: coctas, cBoicTBa U nosty4yeHue. [losioxkeHue B
[lepyoanyeckoit cucTeMe XUMUYECKUX 3/IEMEHTOB

/. U. MeHpeneeBa, ctpoenue atoma. HaxoxeHnue B npupo/e.
dusunveckre U XUMUYEeCKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xese3a(ll)

u xenesa(lll).

JleMoHCcTpanum

BsaumogeiicTBre HaTpuUs C BOJOMU.

OkpalivBaHUe NJIaMEHU UOHAMU HAaTPUS U KaJlUsl.
OkpaluBaHue NJaMeHU UOHAMU KaJlbLUSl.
B3saumozieicTBHe OKCH/Ia KaJIbIMsI C BOJIOM.
BuseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHble onbimbl:

O3HakoMJIEHHE € 06pa3LaMH aJFOMUHHSA U €T0 CIIJIABOB.
AMdoTepHbIe CBOHCTBA THPOKCH/A aIIOMUHUS.
KauecTBeHHbIEe peaKl|M1 Ha HOHBI XKeJjle3a.
Ilpakmuyeckue pabomol:

Ne 13. PemieHue skciepuMeHTa/IbHbIX 3a/1a4 10 TeMe «MeTasbl».

Bwvruucaenus
10 YpaBHEHUAM XUMHYECKHUX peaKuHﬁ.

OG'BSICHATDH 001KEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METaJIJIOB B IPYINIaxX U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHUN (OKCU/I0B, THAPOKCHUIOB, COJIEN) C OIOPOH HA
CXeMy, ClIOCOObI X MOJIyYEHHSs], IPUMEHEHHE U 3HAUE€HHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacno3HaBaTh C IOMOILbI0 Ka4eCTBEHHBIX PEAKIMH HOHBI METALJIOB (MarHus,
KaJIbIIysl, AIIOMUHUS, LIUHKA, XKeJie3a (2+), )kese3a (3+), meu (2+) ¢
HCII0JIb30BaHKUEM TabJINIbI "XapaKTepHble peaKI iy Ha KATUOHbI".

[I1aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 10 pe3y/ibTaTaM 3KCIepUMeHTa.

CrenoBaTh MpaBuiaM 6e30IacHON paboThI B 1a60paTOPUH IPU
HCI0/Ib30BaHUM XMMHUY€ECKOH 0oCy/ibl U 060py10BaHUS.

[Ipou3BOAUTb BEIYUC/IEHUS 10 XUMUYECKUM YPABHEHUSIM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMALHMIO U3 Y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0/Ib30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh pY BBINOJHEHUH YIeOHBIX 3alaHUH U B poLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZlep>KaHUsl, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJe nNpeJBapUTeJbHON KOHCYJIbTAllUU C 1eJaroromM

Paspaen 4. XuMusa 4 okpykawuas cpea (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
yeJioBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmea umamepuassl 8
noscedHe8HOU HCU3HU Yes108eKa. XUMUS U 300[90666’. Be3onacHoe
ucnosb3o8aHue seujecmes U XumMuveckux peakuuﬁ 8 6blmy.

XapakTepu30BaTh POJIb XUMHUU B Pa3/IMYHBIX chepax AesATeTbHOCTH JII0JeH,
OCHOBHbI€e BelLlleCTBA U MaTepHaJibl, IPUMeHsieMble B }KU3HU COBPEMEHHOI'0
YyeJioBeKa.
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(34)

npomslul/ieHHoCcmu.

eewecme — I1/JK).

IIpupodHble ucmovHuku y21e8000p0dos (Y2016, npupooHblil 2as,
He@mb), npodykmul ux nepepabomku, ux poib 8 6bimy u

OcHogbl 3K0102uYecKoll epamomHocmu. Xumudeckoe 3a2psi3HeHUe
okpyscaroujeli cpedsl (npedenbHo donycmumast KOHYeHmpayus

Posb xumuu 8 peweHuu 3Ko/s102u1ecKux l’lp06./l€.M.

OGbSICHATD yCJIOBUS 6€301IACHOT0 UCI0JIb30BaHHS BELECTB U XUMHUYECKUX
peakuui B GBITY.
AHanu3MpoBaTh U KPUTHUYECKU OLleHUBATh HHPOPMALUIO O BIUSHUU
NPOMBIILJIEHHOCTH, CEJIbCKOT0 X031 CTBA, TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKpY>Kalollel cpe/ibl.
YMeTb 0Ka3bIBaThb EPBYI0 IOMOLb TPH XUMHUUECKHX 03KOraxX U OTPaBJIEHHUAX.
[IpyHUMATB yyacTHe B 00CYXK/J€HUHU NPO6/IeM XMMHUYECKOH U 9KOJIOrMYeCKOH
HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO ITO3ULMIO 10 Tpo6JieMe U
npejjlaraTb BO3MOXKHbIE IYTH €€ pelleHUs ¢ 0N0pOi Ha HHPOPMaLUIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa.

KAJIEHAAPHO-TEMATHUYECKOE IIJTAHUPOBAHUE
KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE YPOKOB XUMHU B 8 KJIACCE

(2 YACA B HEJAEJIIO).
Ne | Ne Yya Jara
Ypo | yp % ypoka
MUY,
ka | OK IpeameTHbIe MeranpeaMeTHbIe JInunocTHbIe
mo |a Tema ypoka / n vy Meoua- IKCIEepPUM
npe | mo /3 o3HaBaTeJibHbIe YY/]I, eoua-pecypcot eHT
- Te Perynsarusubie YY/, o naany
Met | me KommyHuxkatusnsbie YY ]
y
Pa3gen 1. OcHoBHBbIE NOHATHSA XUMHUHU (YPOBEHb aTOMHO-MOJIEKYJISAPHBIX NpeacTaBennii) (51 yac + 3 yaca pe3epBHOI0 BpeMeHH).

1. 1. | [penmer xumun. Xumus Hatb nonstue o nmpeamere | K. YY1, 1.MotuBauus Hayyenus | IIpesenraryu 1 Hen.
KaK 4acThb xumun.  CdhopmupoBathb 1.Paspeienue koH(IUKTa IPEAMETY XUMMUS «IIpasuna Tb B CeHr.
€CTECTBO3HAHHUSL. MepBOHAYATbHbIC 2.VIpaBiIeHHe [I0BeCHNEM TTapTHEPA 2.Pa3BuBaTh 4yBCTBO KaOWHeTe XUMHNY,

Bemecta u ux MPEe/ICTABICHUS: LYV rOPJOCTH 32 «Hcropust pa3BUTHS
CBOMCTBA. §1Bomp. | 4 o BEIIECTBE, & TAKXKE O . OCCHICKYIO XUMUW), « XUMHUS 1
1.®opmupoBaHie MO3HABATEILHOM IIETH p Y
1-4ctp. | mpocteix  m cnokHBIX | XUMHUYECKYIO HAyK MTOBCE/THEBHAS
p e  CHMBOJIBI XUMHIECKHX Y YEY
6-7; BEILIECTBAX; S TICMCHTOB 3.HpaBcTBEeHHO- JKU3Hb YEJIOBEKA».
Bomp. 5 | 6) Hauate (opMHUpOBATH e Xummeckue Gopmys 9TUYECKOE OIICHUBAHUE
— IMCHM. | YMEHHE XapaKTepH30BaTh T PMY.
BEIECTBA, MCHONb3Ys IS * CPMUHBI
5TOro  ux  (pU3MUECKHUE *  AHaIM3 M CHHTE3
CBOICTBA. P.YVI.
1.Ilenenonaranue ¥ MIaHUPOBaHHME.
2. 2. | Merogel TmO3HAaHHA B §2 Cdopmuponars K. YVII. 1.MoTuBauus Hay4eHUs 1 Hen.
b
XUMHH:  HaOJoJIeHue, crpll MepBOHAYATbHbIE 1.Paspenienne KoH(IUKTA MPEAMETyY XUMHUS Cenr.
9KCTICPUMEHT somp. 1,2 HPEJICTABICHNUS: O 2.VpaBienne moBeieHAEM TapTHepa 2.Pa3BuBaTh 4yBCTBO
+ > MeToJax HaOJIIoIeHne U LYV TOPJOCTH 32
JKCIIEPUMEHT 1D o pOoCCcHiCKy 10
TECTOBEI .DopMmupoBaHUe TO3HABATEIILHOM 1IETH

XHUMUYECKYIO0 HAYKy
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€ e  AHamu3 U cUHTE3 3.HpascTBeHHO-
3aJaHus P.YYI[. 3THUYECCKOC OLICHHUBAHUC
1.Ilenenonaranue U NIaHUPOBAHUE.
IMpaktnueckas  paboTa | §3 Tlo3HakomuTh y4-cs ¢ K.YY/. 1.®opmupoBaHue 2 Hem.
Nel._ 71a60paTOPHBEIM 1. IInarnpoBaHue MpakTHIeCcKOH paboTHI HHTEpeca K HOBOMY CeHr.
HpaBHna TEXHUKHU oGopyuoaaHHeM, 110 IIPEAMETY npeaMeTy.
0e30MacHOCTH npu preMaMu 0OpalIeHus ¢ 2.VYpasieHue TIOBEICHUEM TIAPTHEPA.
pabore B XHUMHYECKOM HUM. I.YVY]. /P Nel
KaOWHETe. Paccmotpers npasuina 1.®opMupoBaHue MO3HABATEIBHON LIETH EE—
O3HakoMIIEHHE c TEXHHUKHU O€30IT1aCHOCTH B e TepMuHsI
11ab0paTOPHBIM KaOMHEeTe XUMUHI e  AHAIN3 M CHHTE3
000pyI0BaHHEM. P.YV].
1.Ilenenonaranue u MIaHUPOBAHHUE.
YucTele BeniecTsa u §4, Hcnons3oBanue nis K.YV . PopMHUpoBaHUE IIpesenTanus Jem.: 2 Hen.
cmecH. CriocoObl BOIIP. 1- TMO3HAHUs OKPYKAoIICTo <I)0pMI/Ip0BaHI/Ie YMEHUS pa60TaTB B HUHTEpPECA K HOBOMY «Yucreie BCHICCTBA Croco0sl Cenr.
paznenenus cMmeceit 5, crp.17 | MUPA PasiMMHBIX METONOB | anax oTBEYaTh HA BONPOCHI yduTens, | NPCAMETY U CMeCH. OYHCTKH
(nabronenye, n3MepeHue, yYMeHHe HCTTONb30BATE XHMHYECKHIT Caurr_lbl: BEILECTB:
OIIBIT, SKCIIEPUMEHT, a) fcior.edu.ru KpPHUCTAILIN3
MOJICTMPOBAHHUE H JIP.) ASBIK 6) school collection. | auwus,
ILYY . edu.ru JUCTHIUILN
dopmMupoBaHre yMeHUs HAOIIOIATh, 1,
JIeJIaTh BBIBOJBI IIPU IIPOBEICHUN Xpomarorpa
OTIBITOB, YMECHUS pabOTaTh C KHUTOU ¢ust.
P.YV/I. JI/O Ne2:
1.Ilenernonaranue 1 njiaHUPOBAHUE. Paznenenne
CMeCH C
MOMOIIBIO
MAarHuTa.
IIpaktnyeckas  pabora | §5, HcnonszoBanne K.YV/. dopmupoBaHue Caiimur: 3 Hen.
Ne 2. Owumcrka 3arpss- yIp.5-6, | MPAKTHYCCKHX K dopMuUpOBaHKE yMEHHs paboTaTh B apax. | MHTEpeca K HOBOMY a) fcior.edu.ru CeHr.
HEHHOM HOBapeHHOH c1p.20 71abopaToOpHBIX PaboT, LYY/ IpeaMeTy 6)schoolcollection.e
conu. HECIIOXKHBIX ®@opMHpOBaHWE ~ yMEHHS ~ HAOIIOATh, du.ru
SKCHEPUMEHTOB I JIeTIaTh BBIBOJIBI IPH MIPOBEIECHHUH OIIBITOB.
JI0Ka3aTeNbCTBA P.YV]. II/P. Ne2.
BEIIBHTACMBIX YMeHne  XapakTepH30BaTh  CYIIHOCTh
HPCNOTIOKCHAM, TOHATHN YHCTBIC BCIIECTBA M CMECU U
ONHCAHIC PE3YILTATOB CTIOCO6HI pasjieNeHus cMeceit
3THX paboT
Dusnueckue u | §6, cTp. [To3HAKOMHUTECS C K.YVYI. 1.MotuBanus Hayuenus | IIpesenTtanus J/O Nel: 3 Hep.
XUMHYCCKHE  SIBICHUA. | 24, BOKHEHNIITUMHU XHM. 1. Pasperuenue KoHpIMKTA MIPEAMETY XUMUS «Dusnueckue u PaccmoTpen CeHr.
XUMHUECKHE pPEaKIIUHU. BOTIP. 1- MOHSATUSIMU: 2.YupaBieHue MOBEJEHUEM TIAPTHEDPA. 2.Pa3BuBaTh 4yBCTBO XUMHUYECKHE 1€ BEIIECTB
34+ ¢usmyeckue u IL.YV. ropzIocTH 3a SIBJICHHSD). c
TECTOBEI XHUMHYCCKHC ABJICHUA, l.CDOpMI/IpOBaHI/Ie IMMO3HABATEJILHOM LEeIn POCCHUUCKYIO pa3InIHbIM
XUMHUYECKasi peaKIys; e Xumuueckne hOpMyIbI XHMHUECKYIO HayKy "
© yMEHHE OTINYaTh 3.HpascTBeHHO- ¢dusngecKn
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3a/IaHUS] | XUMHYECKUE PEaKluu OT e  TepMuHbI STHYECKOE OIICHUBAHUE MH
(hU3NYECKUX SIBICHUI P.YV]. cBoifcTBaMH
1.llenenonaranue u miaHUPOBaHUE. .
J/O  Ne3:
IIpumepst
(bm3HIecKux
SIBJICHHH.
J/O  Ne4q:
IIpumepst
XUMHUYECKUX
SIBIICHUM.
ATOMBI M MOJEKyNBI, | §7, PopMupoBaHUE 3HAHUH K.YV . DopMuUpoBaHUEe y 4 gen.
HOHBEIL. BOIID. y4-Csl 0 COCTaB€ aToMa U 1. DopmynrpoBaHue COOCTBEHHOI'O y4Jamuxcst y‘Ie6HO- CeHr.
1,3,5,8, aTOMHOT0 si/Ipa, HOHOB U MHEHUS U MIO3ULINH; T03HABAaTEIHLHOTO
cTp 28 + | MOTCKYTL 2.YMeHHUe yUUTHIBATH Pa3HbIE MHEHUS U MHTEpeca K HOBOMY
TEeCTOBBI MHTEPECH K 000CHOBHIBATH y4eOHOMY MaTepHaty U
e COOCTBEHHYIO MO3UIIHIO. crioco0aM pemeHus
ILYVY]. HOBOH 4aCcTHOH 3aJa4u.
3afanus 1. Vcnionp30BaHHEe 3HAKOBO-
CHUMBOJIMYECKUX CPENICTB, B TOM YHCIIE
MOJIENICH U CXeM JAJIsI pelICHuUs 3a1a4.
P.YVYA.
1.YMeHue caMoCTOsITENbHO aIeKBaTHO
OIICHMBATH NMPABUIBHOCTh
BBIMTOJHEHUS ICHCTBHS U BHOCHUTH
HEOOXO0IMMbIC KOPPEKTHBEI B
WCIIOJTHEHUE KaK 0 XO/Iy €ro pean3allii,
TaK ¥ B KOHIIE
JIeHCTBUSL.
BemectBa §8, c1p. VYwmenue xapakrepusosath | K.YV, 1.MoTuBanus Hay4eHUs 4 gen.
MOJIEKYJIPHOIO u| 32, KPHUCTAITMYECKHE 1.Paspemmenne KoHQIUKTa NPEIMETY XUMHSL. CeHT.
HEMOJICKYJISIPHOTO BOTIP. PCIICTKH. 2.Ynpasnenue 2.Pa3BuBaTh 4yBCTBO
CTPOCHHS. 1,3+ MOBEJCHUEM NapTHEpPa. FOp}IOSTl/I 3a
Kpucrannuueckue TECTOBBI LYV POCCHHCKYIO.
1.®opmMupoBanue XIUMHUYECKYIO HAyKy
PCHICTKH. € T03HABATENBLHOM IENH. 3.HpasctsenHo-
3a/laHusA CHMBOJIBI XUMHYIECKUX JTUYECKOE OLICHUBAHUE.

3JIEMEHTOB.
Xummueckrne (GopMyIbt

TepMuHBI.

P.YVI.

1.CaMOCTOSTEILHO a/ICKBATHO OLICHUBATH
l'[paBI/IJ'l])HOCTl:

BBINIOJIHCHUS JICHCTBUS U BHOCUTH
HEOOXOIIMbIC KOPPEKTHBEI B

WCIIOJIHCHUE KaK T10 XOJIy €r0 pean3alliiH,

47




TaK U B KOHIIC

JIeHCTBHUS.
9. 9. | Ilpoctere u cnoxuse | §9,10 Ywmenue xapakrepuzosath | K.YY]I. 1.MotuBanus Hayuernust | Ilpesentarus 1 Hen. oxT.
BECIIICCTBA. BOHp. 1 ’3 Ba)KHEHIITHE XUMHYECKUE 1.AprM€HTI/Ip0BaTB CBOIO MO3ULIMIO U NpeaAMETY XUMUL «Hpocnﬂe u
XUMUYeC KU + TeCTEI MOHSATUS: XUMUYECKUN KOOPIMHUPOBATH €€ ¢ HO3ULMAMU 2.Pa3BuBaTh 4yBCTBO CJIOKHBIE
sneMenT. MeTamnsi u | c1p. 36 AIIEMEHT, KIaCCU(pHUKAIS [apTHEPOB B COTPYIHMYECTBE IPH TOpOCTH 32 BELECTBA» Jlem.:
HEMETAIUIEL BEILECTB (Ha MPOCTHIE U BBIPabOTKe 0OIIIero peleHus B POCCHUHCKYIO O3Hakomiie
CJIOXKHBIC BEII[ECTBA). COBMECTHOM JAeATEILHOCTH. XUMHYCCKYIO HAYKY HHE C
H,yy;{, 3.HpaBCTBeHHO- 06pa3uaM1/1
1.YMeHue OpueHTUPOBATHCS Ha 9TUYECKOC OLICHUBAHNE IPOCTBIX U
pasHooOpazue crnoco0oB peleHus 3a1a4 CIIO’KHBIX
2.YcraHaBnMBaTh MPHYUHHO- BEIIECTB.
CIIC/ICTBCHHBIC CBA3H.
P.YVI.
1.1lenenonaranue U miIaHUPOBAHKE.
10. 10 | SI3bIk XUMHUHK. 3HAKH §11,12 ‘YMeHue xapakTepu3oBathb K.YY/]. 1.MoruBanus Haydenus: | Tabmuma 1 Hen. OKT.
XHMHYECKHX 3/IEMEHTOB. | Borp. Ba)KHEHIITNE XUMHUECKUE 1. Paspemenue KOHQIUKTA MpeIMeTy XUMHUS Menpeneesa,
OTHOCHUTENbHAS 1’3 + TIOHATHSA 2,praBHCHI/Ie MOBEJICHUEM ITapTHEPA 2.HpaBCTBeHHO- KapTO4KH C
aTOMHas Macca. TECTHI XUMHUYECKUN DJIEMEHT, I.YV/. 9TUYECKOE OLICHUBAHUE. | Ha3BaHUSIMH U
ctp.41 OTHOCHTEIbHASI aTOMHAs 1.dopMupoBaHHe CHMBOJIaMU
Macca. TI03HABATENBHOM 1IeH: SIEMEHTOB, Cepa,
CHMBOJIBI XUMHUYECKHX MEJb, IKEIIC30.
3JIEMEHTOB;
XUMHIecKre HopMyIIb;
TEPMHHBI.
P.YVI.
1.Ilememonaranue u
IJIAHUPOBaHUE
11. | 11 | 3axon nocrosHcTea | §13, Vmenue xapakrepuzosats | K.YY/I. 1.MoTuBauus HayYeHUs 2 Hel. OKT.
CocCTaBa BCUICCTB BOIIP. 2, OCHOBHBIC 3aKOHbI XUMHUH: I,Pagpe]_]_[e]-{]/]e KOHd)J'IHKTa NpeaAMETY XUMUS
CTp46 3aKOH IMOCTOAHCTBaA Z.Yr[paBneHHe IOBEJICHUEM ITapTHEPA 2.Pa3BuBarh YyBCTBO
COCTaBa BEIIECTB. .YV TOpJOCTH 3a
1.®opmupoBaHue MO3HABATEIBHOM 1S poccHifcKyro
e CHMBOJIBI XUMHUYECKUX XUMHHECKYIO HAyKY
3IEMEHTOB 3.HpascTBeHHo-
e Xummueckue GopMyIBI 3TUYECKOE OIICHUBAHNE
e  Tepmunsl
P.YVYI.
1.Ilenenonaranye u miaHUpOBaHHE
12. | 12 | XumMudeckue §14, YMeHue xapakTepu3oBaTh K.YV /. 1.MoTuBaIyst Hay4eHus 2 Hex. OKT.
(GOpMyIIBL. BOTIP. HOHATHS 00 1.Pa3penienne koH}IMKTAa IpeAMeTY XUMHUSA
OTHOCHTEbHAS 2,3,4, OTHOCMTeHbHOﬁVaTOMHOﬁ 2.Y1paBieHue oBeJCHUEM ITapTHepa 2.HpascTBeHHO-
MoJlekylspHas Macca. | ctp. 49 1 MOJIEKYJIIDHOM Maccax. ILYY. 3 9TUYECKOE OLICHUBAHMUE.
. YMeHue paccuuThiBaTh 1.dopmupoBaHue o3HaBaTEILHON LENN
KauecTBeHHbIH u

OTHOCHUTCIIbHYIO

hd CUMBOJIBI XMMHYECKHX
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KOJHNYECTBCHHBII
COCTaB BEIICCTBA.

MOJIEKYTIAPHYIO Maccy.

3JIEMEHTOB
e Xumuueckue GopMyIIsl
P.YYA.
1.Ilenenonaranue u MIaHUPOBAHHE

13. | 13 | Maccosas nons | §15, ‘YMeHu€e BbIYUCTISTD: K.YYA. 1.MoruBauus Hayyenus | Ilpesenrarnus 3 HEeI. OKT.
XHMHYECKOTO JIEMEHTA | BorIp. MAacCOBYIO JIOMIO 1.Pa3pemnienne KOHPIUKTA MpeaMeTy XUMUS «MaccoBas o7t
B COCJJMHECHUH. 24+ XHUMHYECKOTO JIeMEHTa 2.V1upasieHne NOBeJCHUEM ITapTHEPa 2.HpascrBenHo- XHM. DJIeMEHTa B
TecTsl, o (opMyJie COeTUHCHUS ILYVY. 3 9THUYECKOE OL[CHUBAHUE | BEILECTBE»
53. Omnpenenenne anekBatHeIX | 1.PopMmupoBaHUe TO3HABATEILHON LN
cTp. CHOCO0OB peIIeHHS e CUMBOJIBI XUMHUECKUX
54 y4ueOHOi1 3a1aun Ha JJIEMEHTOB
OCHOBC 3aIaHHBIX e  Xumuueckue GopMyIIsl
AIrOPUTMOB ° TepMI/IHLI
P.YV/I.
1.Ilenenosaranye 1 1aHUPOBaHUE
14. 14 | BaneutHocTb §16, YMeHue onpenensiTh K.YVY]I. 1.MotuBauus Hayyenus | [Ipezenrtanus 3 HEeI. OKT.
XHMHYCCKHX JJIEMCHTOB. | BorIp. BAJICHTHOCTh U 3HA4YCHUE 1.Pa3penienne koHdankTa MIPeAMETY XUMHUS «CocraBneHue
Onpenenenue 34+ BAJICHTHOCTH HEKOTOPBIX 2.YrpaBieHne NOBeICHUEM ITapTHEPA. 2.Pa3BuBaTh 4yBCTBO ¢dopmyra no
BJICHTHOCTH JJIEMEHTOB | oo XUMHUYECKUX 3JIEMEHTOB; ILYY. TOpPIOCTH 3a BAJICHTHOCTH
1o (dopmymam . Ha3bIBaTh OMHAPHBIE YMeHHe onpenenaTh aieKBaTHbIE CIIOCOOBI | POCCHICKYIO XHMHUYECKUX
OMHAPHBIX COSTUHEHUI. otp. 48 COeIUHEHHSI. pelreHns: y4eOHOH 3a1a4u Ha OCHOBE XHMHYECKYIO HAyKy 3JIEMEHTOB»
3aJJaHHBIX AIITOPHTMOB. 3.HpaBcTBeHHO-
P.YV/. 3TUYECKOE OIICHUBAHHUE
1.Ilenenosiaranye 1 MI1aHUPOBAHUE
15. | 15 | CocraBnenue §17, YMeHue cocTaBisITh K.YVY]. ‘YMeHue BhICTpauBaTh IIpesenTanus 4 Hen. OKT.
XIUMHAYECKUX  (opmy BOTIP. (hopMyIIBI OCHHAPHBIX YMeHne caMoCTOsATeTbHO OPTaHU30BEIBaTh | COOCTBEHHOE IeNocTHOE | «CocTaBiieHHe
OMHAPHBIX COCIMHEHHI 257, COCIMHEHUH 110 U3BECTHOW | y4eOHOE B3aMMOAEHCTBHE B TPYIIIIE. MHPOBO33pEHHE: dhopmyn o
10 BaJICHTHOCTH. c1p.60 BAJICHTHOCTH JIEMEHTOB. ILYVYI. 0CO3HABaTh BaJICHTHOCTH
YMmenne npeoOpa3oBeBaTh WH(POPMAIHIO | TOTPEOHOCTH U XUMHYECKUX
W3 O/IHOTO BUJIA B IPYTOM. TOTOBHOCTB K JJIEMEHTOB»
P.YYA. caM000pa30BaHUIO.
VYMeHHe  COCTaBIATh IUIAH  PEIICHUs
poOIEeMBI.
16. 16 | AToMHO-MOJNEKYIsIpHOE §18, ‘YMeHue xapakrepu3oBarthb K.YY/. Ywmenue chopmupoBath | [IpeseHTtarust 4 HeJ. OKT.
y4YEeHHE. BOMp.2,3, | OCHOBHBIE MOJOKEHUS 1. Ymenne GopmynnpoBaTb cOOCTBEHHOE y ydaumxcst yaeOHo- «ATOMHO-
cTp.62 aTOMHO-MOJIEKYJISIPHOTO MHEHHE U MTO3UIHUIO; MO3HaBaTEIIbHbIN MOJIEKYJIAPHOE
yue€Hus, NIOHUMATh €ro 2.YMmenue Y4YHUTHIBATh PAa3HbIC MHCHUS U HUHTEPEC K HOBOMY ydaeHue»

3HA4YCHUEC

UHTEPECH 1 000CHOBBIBATH
COOCTBEHHYIO ITO3UIIHIO.

ILYVY.

1. YMenue ucroan30BaTh 3HAKOBO-
CUMBOJIMYECKHE CPEJCTBA, B TOM YHCIIE
MOJICJIM M CXEMBI JUIs PeLISHHsI 3a/1a4;

yueOHOMY MaTepuaity u
CTIoco0aM pemIeHus
HOBOM 4aCTHOM 3aa4u
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P.YYA.

1.YMeHune caMOCTOSTEIbHO aIeKBaTHO
OLIEHHBATh NIPABUIBHOCTH

BBIITOJTHEHUS ICHCTBHS U BHOCUTh
HEOOXO0JMMbIe KOPPEKTHBEI B

HCIIOJIHEHHE KakK IO XOJly €ro pealu3aluu,

TaK U B KOHIIEC ICHCTBHUS .

17. 17 | 3akoH coxpaHeHuUs §19, K.YVY]I. Pa3BuBath uyBCcTBO 2 uen.
MAacCCHI BEILIECTB. BOIIP. ]’ Ymenne Xapaktep HSOBaTB. ‘YMeHue caMoCTOSTENLHO OpPraHU30BbIBATH TopAoOCTH 3a HOS0.
4 + OCHOBHBIC 3AKOHDBI XHMHIT: yueOHOe B3aMOJIEHCTBHE B IPYIIIIE. poccHiicKy1o
COXpAHCHM Macehl ILYY. XUMHUECKYI0 HAYKY
TCCThI, BEILIECTB;
65 OHMATE 610 CYILHOCTE Ymenune Hp€06paSOBLIBVaTB WHPOPMAITHIO
c1p . v U3 O/THOTO BUJIA B IPYTOM.
Y 3HAUCHHE P.YVIL
‘YMeHue cocTaBIIATh IUIaH PeLeHUs
pOOJIEMBL
18. | 18 | Xumuueckue §20, YMEHHE COCTaBIAITh K.YVYA. 1. Ymenue IIpesenTanus Hem.: 2 Hef.
YpaBHEHHSI. Bomp. 3, | YPaBHCHHS XWM. peakumii. | 1. Ymenue: OPHEHTHPOBATHCS HA «CocraBneHue OmbITHI, HOSO.
4, 6, cIp. * CTPOUTH NOHATHBIE IJISI HAPTHEPA TIOHHMAHHE NPHHH ypaBHEHHI TIOJTBEPKIA
67-68 BBICKA3bIBAHHS, YIUTHIBAIOLINE, YTO ycmexa B yaeOHoit XHMHMECKUX IOIINE 3aKOH
HapTHEp 3HAeT U BUJUT, a UTO HET; JIeSITEeNbHOCTH peaxuuin» COXpaHEHUs
* 33]1aBaTh BOIIPOCHI; Macchl
* KOHTPOJIMPOBATh AEHCTBUS NMapTHepa. BEILIECTB.
ILYVYI. JI/O NoS:
VYmenue: Peakiun,
* OCYIIECTBIISITH aHAIIN3 OOBEKTOB C HIITIOCTPHP
BBIIEJIEHHEM CYIIECTBEHHBIX 1 yromme
HECYIIECTBEHHBIX PH3HAKOB,; OCHOBHEIE
* OCYILECTBIISITh CUHTE3 KaK COCTAaBIECHUE HPU3HAKU
LIEJIOTO U3 yacTeil. XapaKTepHBI
P.YVY. X peakuui.
Ymenus:
1.0cym1ecTBISATh HTOTOBBIN U TIOIIATOBBII
KOHTPOJb 110 Pe3yJIbTary;
2. AZIeKBaTHO BOCTIDHHUMATH OIIEHKY
YIUTEIS;
3. Pa3znu4ath croco0 u pe3ynbTat
JIecTBUS
19. | 19 | Tuns XUMHYECKUX | §21, yMeHHe K.YYI. 1. YMenue IIpesenranus JI/O Ne6: 3 Hep.
peaxuuit BOTIP. onpedenamp pPeareHTbl U | YMEHHE CaMOCTOATENILHO OPTraHU30BbIBATh | OPUEHTHPOBATHCS HA «Tunel xumudeckux | Paznoxenue HOS0.
2.3, MPOIYKTHI peaKIvy; yaeOHOe B3aMOJICHCTBHE B TPyIIIE. TIOHNMAaHNE MPUIUH PpeaxIin OCHOBHOTO
crp.71 paccTaBisATh ILYVY . ycmexa B yaeOHoit kapOoHaTa
K03 GUINEHTH B YMenne npeoOpa3oBEBaTE HMHGOPMAIHUIO | NEATEIBHOCTH meau (11).
YPaBHEHUAX Peakuil Ha U3 OJHOT'O BUJA B IPYTrOM. JI/O Ne7:
OCHOBE 3aKOHa P.YV. Peakuus
COXPAHEHHsI MACChI 3aMeIIeHHs

YmeHue COCTaBngIL IUIaH peleHus
U




BEIIIECTB pOOIEMBL. Meau
JKEIIE30M.

20. | 20 | [oBropenue | §1-21 1.3akpennenue 3HaHUHA U K.YYA. 1. YMmenue 3 Hen.
o0o0mieHne 1o  Teme TIOBTOp., | PACUCTHBIX HABBIKOB YU~ YMeHue caMOCTOSATEIbHO OPIaHU30BbIBaTh | OPHEHTHPOBATHCA HA HOSIO.
«IlepBoHavyaIbHEIC ymp. 5, csl. y4eOHOE B3aUMOJICHCTBHUE B TPYIIIC MMOHUMAaHUE PHYHH
XUMHAYECKHAE TOHATU» c1p.58, 2.YMeHue pemarb ILYVY. ycrexa B y4eOHo

4 TUTIOBBIC IPHMEPEI YmeHnue: JIeSITEITEHOCTH

yop-4,cT KOHTPOJIGHOU paboTHL. * OCYIIECTBIIATH aHAIN3 0OBEKTOB C

p 60, BBIJICJICHHEM CYIECTBEHHBIX U

ymp. 3, HECYILECTBEHHBIX IPH3HAKOB;

cTp. 67 * OCYILLECTBIISITh CUHTE3 KaK COCTABIICHUE
LIEJIOTO U3 YacTei.
P.YVI.
YMenus:
1.0Ocy1ecTBIATh UTOTOBBIH U MOMIATrOBBII
KOHTPOJIb TI0 PE3yJIbTATY;
2. AZIeKBaTHO BOCIIPHHUMATH OIICHKY
YUUTENS;
3. Pa3znu4ats croco® u pe3ynbTaT
JIEHCTBUS

21. | 21 | Konmponvnan paboma ‘YMeHnue oBiaeHus K.YVY]. ‘YMeHue OlIeHUTh CBOU 4 gen.
Nel no meme: HaBBIKAMH KOHTPOJIS U YMeHHE CaMOCTOSITEIIbHO OPTaHH30BBIBATh | YUCOHBIC JOCTHIKCHHS HOSIO.
«llepsonauanvrvle OIICHKH CBOEH yueOHoe JelCTBHE.

Xumuueckue nOHA- JIeATENIbHOCTH, YMEHHUE IL.YVYI.
musan. MPEIBUICTH BOBMOKHBIE YMmenne npeoOpa3oBeBaTE HH(POpMANHIO
TIOCIIEAICTBHSI CBOUX W3 OJTHOTO BHZA B IPYTOM.
IEHCTBUI P.YV/.
YMeHne cocTaBIsATh IUIaH PEIICHNUs
po0JIeMbI

22. | 22 | Kucnopon, ero obmas | §22, Ymenue xapakrepuzosars | K.YV, Ywmenue chopmupoBath | [IpeseHTtarus eM. 4 nen.
XapakTepucTHKa ¥ Ha- | omp. 1, KHCJIOPOJ] KaK 1. YMenue GopMyIupoBaTh COOCTBEHHOE y ydamuxcs yaeOHo- «Kucnopom». Tonyyenune HOS0.
XOXNJICHHE B TPUPOZC. | 4 6 crp, | XMMHUCCKH SIEMEHT H MHEHHUE U TIO3UIIHIO; TMO3HABATEIbHBIN u
[onyyenne xucmopoxaa 75. MPOCTOE BEIECTBO; 2.YMeHue yIUThIBaTh pa3HbIe MHCHHUS U HWHTEpEC K HOBOMY cobupanue
u  ero  (u3MUECKHe pacIio3HaBaTh OMBITHHIM MHTEpECH 1 000CHOBHIBATh y4eOHOMY MaTepHaly U KHCIIOpoJia
CBOWCTBa MTyTEM KHCIIOPO.T COOCTBEHHYIO MTO3UIIHIO. CIoco0aM perIeHus METOZOM

CobroieHne HopM ILYVYI. HOBOM YaCTHOM 3a7auu BBITECHEHUS
TIOBE/ICHHS B 1. YMeH#He UCIOIb30BaTh 3HAKOBO- BO31yXa U
OKpYKalolLeH cpene, CHUMBOJINYECKUE CPEACTBA, B TOM YHCIIC BOJIBL.

IPaBHJI 3JI0POBOTO 00pasa
XKU3HU

MOJIETIM ¥ CXEMBI AJIs pellieHus 3a1ay;
P.YYI.

1.YMeHHe caMOCTOSITENEHO aIeKBaTHO
OLICHUBATH NIPABIILHOCTD

BBITIOJTHEHUSI IEHCTBHS 1 BHOCHUTD
HE0OXO0IMIMbIC KOPPEKTUBHI B

UCIIOJTHEHUE KaK 10 XOJy €T0 peanu3aluH,
TakK U B KOHIIE
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23. | 23 | Xumuueckue cBoiicTBa §23,24 YMmeHue oObACHUTh K.YYA. Pa3BuBaTh 4yBCTBO OmnopHas cxema 5 Hen.
kucaopoga. OKCHbL. Bomp. 4, | CYWHOCT KpYrOBOpOTa YMeHHe caMOCTOSATEIbHO OPraHU30BbIBaTh | TOPAOCTH 3a «Ilomyuenue u HOS0.
[Tpumenenue. 6,7, ctp. | Kucmopoza B mpupose, yueOHOe B3aMOJIEHCTBHE B IPYIIIIE. poccuiickyro XHMHUYECKHE /O Ne§:

Kpyrosopot kucnopona 80 MIPUMEHEHHUE KUCIOPO/a; ILYY. XUMHUUECKYIO HAYKY CBOICTBa O3Hzn<—o1-vm.e
B TIPHPOJIE. YMETb COCTaBIISITh YMenne npeoOpa3zoBeIBaTh HHGOPMAIUIO KHCIIOPOJIa» e ¢
YPaBHEHHS XHMHCCKHX U3 O/THOTO BUJIAa B IPYTOM. oBpastam
peaxuuii, P.YV/. OKCHIOB
XapaKTePH3YIOIIIX YMeHHe coCTaBIATh IUIaH PeIeHUs '
XHUMHUYECKHE CBOICTBA HpPOOJIEMEL.
KHCIIOPOJL

24. | 24 | Ilpaktuueckas pabora | §25 Hcnons3oBanue K.YV . PopMHUpoBaHUE 1 Hen.
Ne3. [NomydeHue u cBOK- MPaKTUYECKUX U @opMHUpPOBaHUE YMEHHS paboTaTh B apax. | MHTEpeca K HOBOMY nexao
CTBa KHCJIOPOJIA. 71ab0paTOpPHBIX padoT, .YV TIpeMeTy

HECIIOKHBIX dopMmupoBaHHE  YMEHHS  HaOJIIOJaTh,

SKCIIEPUMEHTOB UL JleNaTh BBIBOJIBI IPU IIPOBEICHHUH OIBITOB.

JI0Ka3aTellbCTBa P.YV]. II/P Ne3
BBUIBUTACMBIX VMeHHEe pAacro3HABATh OMBITHBIM IyTeM

TIPE/IIONOKCHAM; KUCIIOpO/I, OIINCHIBATH XHUMHUYECKUE

OTMCAHNE PE3yJILTATOB peaknuu,  HabmomaeMele B XOJE

oTHX pador SKCTIEPUMEHTA.

25. | 25 | O3oH. Annorporus | §26, YMmeHne 00bsCHUTD K.YVY]. Pa3BuBaTh 4yBCTBO 2 Hex.

KHCIIOpoa Bormp. 1 CYIIHOCTb aJTIOTPOIHN YMeHHne caMOCTOSATETbHO OPTaHU30BEIBATh | TOPAOCTH 3a nexao
+ TecTh, | KMCTOPOAaA. y4eOHOE B3aUMOJEHCTBHE B TPYIIIIE. poccuiickyto
ctp. 87 ILYY. XUMHUECKYIO HAYKY
YMmenne npeoOpa3oBbBaTE HH(POpMAIHIO
13 O/IHOTO BHJIA B IPYyTOM.
P.YV].
YMeHHe COCTaBIIAT IUIaH PelICHUs
pOOJIEMBL

26. | 26 | Bosogyx u ero cocras. | §27, Ywmenne xapaktepu3oBats | K.YV, YMeHue oneHuBaTh IIpesenTanus 2 Hex.
3ammra arMochepHOTo sorp. 1, COCTaB BO3/yXa 1. Y™menue: CBOIO JIEATEILHOCTD U «Bo3myx», T. nexab
BO3yXa oT | 3,4, cp. [puBeneHue npuMepos, * CTPOUTSH NOHATHBIE IJISI TAPTHEpa TOCTYTIKH IPYTHX «CocraB BO3IyXay.
3arpsi3HEHNSL. o1 noa0op apryMeHTOB, BBICKa3bIBAHHS, YIUTHIBAIOIINE, YTO JIFOJIeH C TOUKHU 3PSHUS.

¢dopmynupoBaHue MapTHEp 3HAE€T U BUAUT, & YTO HET; COXpaHEHHU

BBIBOJIOB. * 3a/1aBaTh BONIPOCHI; OKpY’KaroIen cpepl
* KOHTPOJIMPOBATh ACHCTBUS MapTHEpa. eM.
ILYVY]. OmnpeneneH
Ymenue: He cocTaBa
* OCYIIECTBIISIT aHAIN3 00BEKTOB C BO3yXa.

BBIJICJICHUEM CYIICCTBEHHBIX U
HECYIIIECTBEHHBIX IIPU3HAKOB;

* OCYILECTBIISITH CUHTE3 KaK COCTABIICHUE
1IEJIOT0 M3 YacCTeH.

P.YVY.

YmMmenus:
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1.0cyu1ecTBIATh UTOTOBBIN U HOIIATOBBIH
KOHTPOJIb 110 PE3yJIbTaTy;

2. AZIeKBaTHO BOCTIPHHUMATH OLICHKY
YUUTEIS;

3. Pa3znuyats croco0 u pe3ynbTaT
JICHCTBHS

27. | 27 | Bogmopon, ero obmias §28, Ywmenue xapakrepuzoBars | K.YVY/. Ywmenune chopmupoBath | [IpeseHrtarust eM. 3 Hen.
XapaKTepUCTHKA U Bomp. 2, | BOIOPOJ KaK XMMHUYCCKUI | YMEHHE CAMOCTOSTEIBHO OPraHU30BbIBATh | YCTOHYUBBIiL y4eOHO- «Bomopony, Ionmyyenune nexad
HaXOXKICHHUE B IIPUPOZC. | 4 + 3JIEMEHT U IIPOCTOE y4eOHOE B3aUMOJAEHCTBUE B TPYIIIIE. T03HABaTENbHBIN T. «IIpumenenue BOJIOpOJIA B
[Tonyuenue Bogopoaa u TeCTHI BELIECTBO, paclO3HaBaTh ILYVYA. HMHTEPEC K HOBBIM BOZOPOJa; ammapare
ero gusnyeckue ’ OTIBITHBIM ITyTEM BOAOPOX | YMEHHE MpeoOpa3oBbIBaTh WHPOpMAIHIO | 00muM crocobam OTIOpHast cXxeMa Kurmmna,
cBoOMcTBa. Mepbl cTp. 96 U3 OJHOTO BUJA B IPYTOH. pelenys 3a1a4 MPOBEpKa
06e30MacHOCTH MPH P.YV. ero Ha
paboTe ¢ BOZOPOIOM ‘YMeHue cocTaBIIATh IUIaH PeLCHUs YHCTOTY,

HpPOOJIEMBL. cobupanue
BOJIOpOZIA
METOZO0M
BBITECHEHUS
BO3/yXa I
BOJIBL.

JI/O Ne9:
ITonmyuyenue
BOJIOpOJa U
U3y4yeHUe
ero
CBOMCTB.

28. | 28 | Xumuueckue cBoiicTBa | §29, YMeHue cocTaBisTh K.YY]. Pa3Butne BHyTpeHHeH IIpesenTanus 3 Hen.

BozmopoJa. [lpumenenue. Bomp. 3, | YPaBHEHHs peaxuui, 1. Ymenue: MO3ULMY IIKOJIbHUKA HA | «Bogopom». nexab
4, cp. XapaKTepH3YIOIHX * CTPOUTH NOHATHBIE IJIS MAPTHEPA ypOBHE
101 XMMHYECKHE CBOMCTBa BbICKA3bIBAHUS, YUUTHIBAIOLINE, YTO MOJI0KUTEIIBHOTO
BOJIOpPO/Ia, Ha3bIBATh HapTHEp 3HAeT U BUJUT, a UTO HET; OTHOUIEHUS K LIKOJIE,
MPOAYKTHI PEaKLUH * 33]1aBaTh BOIIPOCHI; HOHMMaHHUs

* KOHTPOJIMPOBATh ACHCTBUS MapTHEpa. HEOOXOJMMOCTH YUCHHUS reM'

LYY]L opeHue

YMmenue: BoZOpoza.

* OCYIIECTBIISIT aHAIN3 00BEKTOB C M

BBIIEJIEHHEM CYIIECTBEHHBIX 1 Baanvorerc

HECYIICCTBEHHBIX IIPU3HAKOB; TBHC

* OCYILECTBJISTh CUHTE3 KaK COCTAaBICHUE BOOpona ¢

1IeJIOr0 U3 YacTei. OKCHAOM

P.VY/L menu (1)

YMenus:

1.0cyn1ecTBIATh HTOTOBBIN U TIOIIATOBBII
KOHTPOJIb IO pPe3yJIbTary;

2. AeKBaTHO BOCIIPUHUMATh OLEHKY
YUUTEIIS;
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3. Pa3znuyats croco0 u pe3ynabTaT
JIeHCTBUS

29. | 29 | IIpaktuueckass paboTa §30 Hcnonp3oBanue K.YV . PopmMHupoBaHUE 4 gen.
Ne4., «Ilomyuyenune MPAaKTHYECKHUX U VMenus paboTaTh B mapax. HWHTEpeca K HOBOMY nekao
BOZOpOJA u nabopaTopHBIX padoT, ILYVY]. npeaMeTy
HCCICAOBAHMC ero HECIIOKHBIX VYmenust HabGIIOIaTh, J€NaTh BBIBOJABI MPH
CBOWCTBY» 9KCIEPUMEHTOB ISt TPOBE/ICHHH OTIBITOB.

JIOKa3aTelIbCTBA P.YV]I. II/p Ne4.
BBUIBHTACMBbIX VMeHHEe pacro3HABaTh OMBITHBIM IyTeM

IpCAONOKCHNH, BOJOPOI, OITHCHIBATh XAMHYECKHE

OTMCAHNE PE3yJILTATOB peaknuu,  HabmomaeMele B XOJE

oTHX pador SKCTIEPUMEHTA.

30. | 30 | Bona. Meronsr | §31, Cobmonenue Hop™m | K.YVI. 1.Pa3Butue IpesenTanus 4 mep.
OIIPECACICHUSA cocTaBa BOHp. 1’ IIOBCACHUS B COBepH.IeHCTBOBaTI: yYMEHHE BHyTpeHHefI IIO3HUIIUN «Boua Ha 3eMiiey. ueKaG
BOJIBI - AHAM3 WU | 4 5 OKpYyKaroIien Cpefie, | JIOrOBapHBAaThCS U MPHUXOINUTH K 00IIeMy LIKOJIbHUKA Ha YPOBHE dusnyeckas Kapra
CHHTE3. Boz[a B IpUpoaec CTp. 106 IIpaBuJI 340POBOIO o6pa3a peleHuo B COBMECTHOM JIEATEIIbHOCTH IIOJIOKHUTECIIBHOTO MHpa, KOJIICKIUA
U CIocoObl €€ OYHMCTKH. KU3HU ILYY . OTHOIIEHUs K HIKOJIE, «MuHepaisl 1
Abspanust BOoAbL. DOpPMUPOBATH YMEHHE [POBOJHTD MMOHUMAaHHUS TOPHBIE TIOPOIBDY

CpaBHEHHE U KIaCCH(HKALHIO IO HEOOXOIMMOCTH IpesenTaius EM.
3a1aHHBIM KPUTEPUSM YUEHUs], BBIPAKEHHOTO «Bona Ha 3emie». Amnanns
P.YV]. B TpeobaiaHuu duznueckas kapTa BOJIBI.
YMeHne yUuThIBaTh BHIICICHHBIC yuebHo- MHpa, KOJIIEKINA Cunres
VYHTEIeM OPHEHTHDHI ACHCTBHS B MMO3HABATEJILHBIX «MuHepaibl 1 BOJIBL.
HOBOM y4eGHOM MaTepHae B MOTHBOB U TOPHBIE TIOPOIBD»
COTPYIHUYECTBE C YUUTEJIEM TPEMOYTECHIH
COI[HAIIBHOTO CIIoco0a
OIICHKH 3HAHUH
31. | 31 | ®usnueckue u §32, Vwmenne xapakrepusosats | K.YVII. VyebHo-
XUMHUYECKHUE CBOﬁCTBa TECTHI, CBOMCTBa BObI VYMmenue: T03HaBaTEIbHBII
BOJIBL. CTp. 109 (XI/IMI/I‘IeCKI/Ie CBOMCTBA ¢ CTPOUTH MOHATHBIE JJIs1 IapTHEPA HUHTEPEC K HOBOMY
HpumeHeHMe BOJIBL. OCHOBHBIX KJIaCCOB BBICKA3bIBaHUS, YIUTHIBAIOIINE, YTO y‘le6HOMy Marepuainy u
HEOPTaHUYICCKUX MapTHEP 3HACT U BUJHT, @ YTO HET, criocobam peuIeHusd
Be[]_[eCTB), * 3a/1aBaTh BOIIPOCHI, HOBOI1 YaCTHOM 3a1a4M,
B3aUMOJIEHCTBUE BOJIBI C * KOHTPOJIMPOBATH JACUCTBUS MapTHEpa 5 gexn
OCHOBHBIMH U H.yyﬂ. :
KHCJIOTHBIMHU OKCUIAMU; VMeHuUe: nexao

COCTaBJISITh YPAaBHCHUS
XUMHYCCKHX peaKHHﬁ,
XapaKTEPHBIX AJI51 BOABL

* OCYILLECTBIIATh aHAIN3 0OBEKTOB C
BBIJACJICHUEM CyLLleCTBeHHbIX u
HECYLIECTBEHHLIX IIPU3HAKOB;

* OCYILECTBIISITh CHHTE3 KaK COCTaBJICHHUE
LIEJIOT'0 M3 YacTel

P.YV]L
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Ymenus:

1.0cyu1ecTBIATh UTOTOBBIN U HOIIATOBBIH
KOHTPOJIb IO pe3yJIbTaTy;

2. AZleKBaTHO BOCIIPUHUMATH OLICHKY
YUUTENS;

3. Paznuuats criocob u pe3ynbTaT
JICHCTBHS

32. | 32 | Bona — pacTBOpUTEND. §33, ‘YMmeHue n1aBaTh K.YVY/. Passurtre crrocobHOCTH
PactBopsl. BOIIp. 5 onpeencHue NOHATUS 1. Ymenue: K CaMOOLIEHKE Ha
Haceimiennsie u + TecTpl, | PACTBOPBIL, BUJbI * CTPOWTH MOHATHBIE [UIS TApTHEPA OCHOBE KpUTEPHs
HEHACHIIICHHBIE cp. 113 pacTBOpOB, CBOICTBa BBICKA3bIBAHUS, YUYUTHIBAIOIINE, YTO YCIICIIHOCTH yueOHOH
pacTBOpHIL. BOJIBI KaK pACTBOPHUTEJIS,; MapTHEp 3HACT U BUIMT, & YTO HET; IEATEIbHOCTH
PacTBopuMOCTH Be- Mpe/ICTaBICHHUE O * 33/1aBaTh BOIIPOCHI;
IIECTB B BOJIC. CYILIHOCTH TIpoliecca * KOHTPOJIMPOBATH JCHCTBHUS MapTHEpa.
noxydeHus kpucraos uz | ILYVY].
pacTBOpOB coJieit YMmenue:
* OCYIIECTBIIATH aHAIN3 OOBEKTOB C
BBIJICJICHHEM CYIIECCTBEHHBIX 5 Hen.
HECYIIECTBEHHBIX IIPU3HAKOB; exad
* OCYILECTBIISITH CHHTE3 KaK COCTAaBJICHNE
IIEJIOTO M3 YacTeH.
P.YV/.
VYMmenus:
1.0cy1ecTBIATh UTOTOBBIH U TOMIATOBBII
KOHTPOJIb IO Pe3yJIbTary;
2. AleKBaTHO BOCIIPHHUMATH OIICHKY
YUHTENS;
3. Pa3znuvath croco® u pe3ynbTaT
IeUCTBUS
33. | 33 | MaccoBas jonsa  pacr- | §34, Ymenue xapakrepuzosars | K.YV, 1.Pa3BuTHe IIpesenTanus 2 Hex. SHB
BOPEHHOTO BEIICCTBA. Bomp. 4, CYIIHOCTh TIOHSTHUS YMeHHe caMOCTOSITEIIBHO OPTaHH30BbIBATh | BHYTPEHHEH MO3UIIUH «MaccoBast 107151
5, cTp. MaccoBas J10JIs y4eOHOE B3aUMOJICHCTBUE B TPYIIIIE. IIKOJIbHHKA Ha YPOBHE PacTBOPEHHOTO
116 PacTBOPEHHOTO BEILIECTBA ILYVYI. TOJIOKUTEIBHOTO BEILIECTBA B
B PacTBOpE; YMmenne npeoOpa3oBbBaTE HH(MOPMAIHIO | OTHOUICHHS K IIKOJIE, pactBope».
YMETh BBIYHCIISATH W3 OJTHOTO BHJA B IPYTOM. IIOHUMAaHHUS
MaccoBylo aomo Bemectsa | P.YVY/L. HEOOXOIUMOCTH

B pacTBOpe

YMeHHe coCTaBIATh MJIaH PEeLEHUs
poOIEeMBI.

quHI/lﬂ, BBIPAXXCHHOT'O
B IIpeo0IaiaHum
yueOHo-
IIO3HABATCJIIbHBIX
MOTHBOB U
MPEIOYTCHAN
COLIMATIBHOTO CIOco0a
OIICHKY 3HAHWIA,
2.DopMupoBaHKE
BBIPKEHHOU
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yCTOWYMBOI yueOHO-

TO3HaBaTebHON
MOTHBALIMU YUCHHUSI.
34. | 34 | Pemenne pacueTHbIX | §34 ‘VMeHHe BRIUUCIIATh K.YV . PopMHupoBaHUE 2 HeJ. SIHB
3a/1a4 «HaxoxaeHue TOBTOp., | MACCOBYIO JIOJIO BEMECTBA | COBEPLICHCTBOBATH YMCHHE BBIPOXKCHHOM
MacCOBOH TOMHA | namagy B pacTBope JIOTOBAPHMBATHCS M MPUXOUTH K OOLIEMY YCTOHYHUBOM y‘I?6HO-
PacTBOPEHHOTO 7,80+ PEILICHUIO B COBMECTHON JEATEIbHOCTH IIO3HAaBaTCJIbHOU
BEIIECTBA B pPacTBOpE. MOTHBAIIMN YUCHHS.
BL];‘ImcneHne P Macl;m Tectel, g.yyﬂ. -
cp. 117 OpPMHUPOBATH YMECHUE MIPOBOJIUTH
PpacTBOPCHHOTO CpaBHEHHE U KJIACCH(DUKALIUIO IO
BCINECTBA W BOIBL VI 3a/IaHHBIM KPUTEPUSIM
TIPUTOTOBJICHUA y P.YY I['
pacTBOpa ONMPEACTICHHON YMeHHe yUUTHIBATh BBIZICICHHBIC
KOHICHTpAIHI yUHUTENeM OpHEHTHPHI NeHCTBHS B
HOBOM Y4eOHOM MaTepHaie B
COTPYJIHUYECTBE C YUUTEIEM
35. | 35 | Ilpaktuueckas pabora | §35 Hcnons3oBanue K.YV . PopMHUpoBaHUE 3 Hen. STHB
Nes. [IpuroTorieHue MPAaKTUUCCKHUX H dopmupoBaHHe yMeHHS paboTaTh B apax. | MHTEpeca K HOBOMY
pacTBOpoB  coneii ¢ nabopaTopHBIX padoT, ILYVY]. MpeaMeTy
Onpe/IeNeHHOH HECJIOMHBIX QopMHpOBaHHE  YMEHHA  HaOIIOOaTh,
MaccoBo# zoneit OKCTIEPUMEHTOB I JieNaTh BBIBOABI IIPU MPOBEJCHHUH OIIBITOB. T/p NoS.
PacTBOPEHHOTO JIOKa3aTeNIbCTBA P.YV].
BEIICCTBA BBUIBHTACMBIX VMeHHE  ONUCHIBATH  HAOGTIONAEMBIE
TPEATIONOKCHNH, MPEBPAIICHHUS B XO/I¢ SKCIICPUMEHTA.
OTIMCAaHUE PE3YIIbTaTOB
9THX padoT
36. | 36 | IloBropeHue u §22-35, YMeHne npuMeHsTh K.YVY]I. 1. Ymenue 3 Hen. STHB
000011IEHIE [TO TEMaM 3a1a4n; MOJYYCHHbBIC 3HAHUS ISt YMeHHe caMOCTOSITEIbHO OPTaHH30BBIBATh | OPUECHTUPOBATHCS Ha
«Kucnopomy, 6 peleHus 3a1a4 y4eOHOE B3aUMOJEHCTBHUE B TPYIIIE TMOHUMAaHNE TTPHYHH
«Bonmopon», «Bona. ctp.117 ILYY. ycrexa B y4eOHOH
PactBopb». 4 cr ’ YMmenue: JIeSITeNbHOCTH
P * OCYIIECTBIIATH aHAIN3 OOBEKTOB C
113’ 2’ BBIZICJICHUEM CYIIECTBEHHBIX U
ctp.106 HECYIECTBEHHBIX IPU3HAKOB;
* OCYILECTBJIATh CUHTE3 KaK COCTAaBICHUE
L[EJIOT0 U3 YacTeu.
P.YVI.
Ymenus:
1.0cym1ecTBISATh HTOTOBBIN U TIOIIATOBBII
KOHTPOJIb TIO pe3yIIbTaTy;
2. AleKBaTHO BOCIIPHHUMATH OIICHKY
YUHTENS,
3. Pasnuuats croco® u pe3ynbrar
JIEWCTBUS
37. | 37 | KonrponbHas pabora 1o ‘YMenue oBageHus K.YVY/. ‘YMeHue OlleHUTh CBOU 4 yen. sHB

TEMaM «KHCIIOpO,I[)),

HaBbIKaAMH KOHTPOJISA U

YMeHne caMocTosITeNhHO OpraHu30BbLIBATH

yqe6HI>1e JOCTHXKCHUSA




«Bonopon», «Bona. OILIEHKH CBOEH y4ebHoe AelcTBuE.
PactBopb». JIeSATEIbHOCTH, YMEHUE ILYY.
MpeIBHIETh BO3MOXKHbIE YMenne npeoOpa3zoBeIBaTh HHGOPMANUIO
MOCIIEICTBHS CBOUX U3 O/IHOTO BUJIA B IPYTOM.
IEUCTBUI P.YV.
‘YMeHue cocTaBIIATh IUIaH PEICHUS
POOIEMBI
38. | 38 | Moas — emuHua | §36, YMeHnue BBIYUCIIATE K.YVY/. 1.MotuBauus Hayyenus | IIpezenrtanus 4 yen. 1B
KOIMYECTBA ~ BEWIECTBA. | pomp. 3, | MOISIPHYIO Maccy o 1. YmeHnue: MIPEAMETY XUMHUS «Mounp — eauHHULA
MonspHas Macca. 5+ (dopmyIsie coeqUHEHNs, * CTPOUTSH NOHATHBIE IJIs MAPTHEPA 2.Pa3BuBaTh UyBCTBO KOJIMYECTBA
TeCTH, KOJIMYIECTBO BEIECTBA, BBICKA3bIBAHHS, YIUTHIBAIOIINE, YTO TopI0CTH 32 BEILECTBa»
122 00BeM I Maccy 1o MapTHEp 3HAET U BHJWT, a UTO HET; poccuiickyro
cTp- KOJINYECTBY BELIECTBA, * 33]1aBaTh BOIIPOCHI; XUMUYECKYIO0 HAyKy
o0beMy i Macce * KOHTPOJIMPOBATh ACHCTBUSA MapTHEpa. 3.HpaBcTBEeHHO-
pearenToB wiu npoaykros | ILYY/L. 3TUYECKOE OLICHUBAHUE eM.
peakuuu YMmenue: XuMu4ecku
* OCYIIECTBIIAITH aHAIIN3 00BEKTOB C X
BBIIEJICHHEM CYIECTBEHHBIX U COeIMHEHUI
HECYIIECTBEHHBIX IPH3HAKOB,; ,
* OCYIIECTBIIATH CHHTE3 KaK COCTABICHHE KOJIMYECTBO
LIEJIOTO U3 yacTeil. M BellleCTBa
P.YVY. 1 Mo1b.
YmeHnus:
1.0cy1ecTBIATh UTOTOBBIH U TOMIATOBBII
KOHTPOJIb 110 pe3yJIbTaTy;
2. AZIeKBaTHO BOCTIDHHHMATH OIIEHKY
YIUTEIS;
3. Pa3znuvath croco® u pe3ynbTaT
JIecTBUS
39. | 39 | Boruucnenus no | §37, VMeHHe BbIUHCISTh: K.YYA. ‘YMeHue olleHUTh CBOU IIpe3enTanus 1 Hen. der
XUMUYECKUM BOTIP. KOTHMYECTBO BEI[ECTBA UM | Y MEHHE CAMOCTOATENBHO OPraHHU30BbIBAT | YYEOHbIE IOCTHXECHHS «Pacuetsl o
YpaBHEHUSM. 1.2, MAcCy IO KONMUECTBY yueOHoe aeiicTHe. XUMUYECKUM
ctp.125 BelIeCTBA WM Macce ILYY I YPaBHCHHUAMD.
PeareHToB MM IpoxyKkToB | YMCHNME IpeoOpa3oBbIBaTh HMH(OPMAIHIO IMamsTRa
peaxuun U3 O/THOTO BHUJIa B IPYTOM. «ANTOPUTM
P.YVYA. peuieHus 3a1a4 1o
VYMeHue cocTaBlISTh IIaH pemicHus YpaBHEHUAM
po0JIeMbl peaxuuii».
40. | 40 | 3axoH ABoraapo. | §38,ctp. YMeHHe BBIYUCISATH: K.YV /. Pa3BuBath criocobHocTh | T. «3akoH 1 men. der
MonsipHblii obsem | 126-127, KOJINYECTBO BEIECTBA, 1. YMeH#ue ucronbp30Bath peyb IS K CAMOOIICHKE Ha ABoraapo»
ra3oB. Bomp. 1, 00BeM Wi Maccy 1o PETYISIMN CBOETO ACHCTBHS; OCHOBE KpUTEpHUs Tabmmrst
crp. 128 KOJIMYECTBY BEILIECTBA, 2.AleKBaTHO UCMOJIb30BATh PEUEBbIC YCIIEIIHOCTH y4eOHOU (uzngecKux
o0beMy i Macce CpeNCTBA JUIS PEIICHHS JeATeTbHOCTH BEJIMYNH

peareHTOB U MPOAYKTOB
peakiuy;
(HaxoauTh 00BEM Taza 1o

Ppa3IMYHbIX KOMMYHHWKAaTUBHBIX 3a/1a4,
CTPOUTH MOHOJIOTHYECKOE
BbICKa3bIBAHHUEC, BJIAJICTh JMAJIOTHYECKOM
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H3BECTHOMY KOJMYIECTBY
BEIIECTBA (M IPOU3BOAUTH
o0OpaTHbIe BEIYUCICHUS))

(hopmoii peun

ILYVY.

1.YMeHHs OCYLIECTBIISATH CPAaBHEHHUE U
KJIaCCU(UKAIIUIO, BEIOHPast KpUTEPUH IS
YKa3aHHBIX JIOTHYECKHUX OIICPaLHnii;
CTPOUTBH JIOTHIECKOE PACCYKIICHUE
P.YYI.

YMeHHne caMOCTOSITENBHO aJeKBaTHO
OLICHUBATH IIPABUIBHOCTD BBITOJIHEHHS
JeHCTBUS M BHOCUTH HEOOXOIMMBIC
KOPPEKTHBBI B HCTIONHEHHE KaK MO X0y
€ro peayln3alliy, Tak ¥ B KOHIIE JCHCTBHSL.

41. | 41 | OTHOCHTENBHAS §38,cTp. | YMeHHe BBIYMCIATH K.YVYI. YMeHHe OIeHUTh CBOX 2 men. ¢es
IUIOTHOCTh Ta30B 127 - OTHOCUTEIIBHYIO YMeHne caMOoCTOSATEIbHO OPIaHH30BBIBaTh | ydeOHBIE TOCTH)KEHHUS
128, IUIOTHOCTH Ta30B yueOHoe nelicTre.
Bomp. 3, LYV,
128 Ymenune Hp€06paSOBLIBVaTB WHPOPMAITHIO
c1p U3 O/THOTO BUJIA B IPYTOH.
P.YV/I.
‘YMeHHe cOCTaBIATH IUIAH PENICHUS
po0IIEMBI
42. | 42 | OObeMHBIE OTHOLIEHUS §39, YMeHue npoBouTh K.YVY]I. Pa3BuBars criocoOHOCTH 2 "en. (beB
ra3oB IIpU XUMUYECKUX 3a1a4n pacyeThl Ha OCHOBE 1. YMmenue: K CaMOOIICHKE Ha
peaxuusax 2,3,crp | YPaBHeHHi peakiuuii, * CTPOUTH NMOHATHBIE JUIS TapTHEpa OCHOBE KpHTEpHS
130. YMETb BBIYUCIISTE! BBICKA3bIBAHHS, YIUTHIBAIOIINE, YTO YCHENTHOCTH Y9eOHOH
KOJIMYIECTBO BEIECTBA, MapTHEp 3HAET W BHJWT, a UTO HET; JeATeTbHOCTH
00BeM I MacCy 10 * 3a1aBaTh BOTIPOCEI;
KOJIMYIECTBY BEIECTBA, * KOHTPOJIMPOBATH ACHCTBHS MapTHEPA.
o0beMy M Macce ILYY .
peareHToB U MPOAYKTOB YMmeHue:
peakiuu (HaXoIUTh 00BEM | * OCYLIECTBIATH aHAIN3 OOBEKTOB C
rasa o KoJM4ecTBy BBIJICJICHUEM CYILECTBEHHBIX U
BEII[ECTBA, MACCe MIIN HECYIIECTBEHHBIX NPH3HAKOB,;
00BeMy OJTHOTO 3 * OCYIIECTBIIATH CHHTE3 KaK COCTABICHHE
peareHToB MM IIPOAYKTOB | IIENOTO M3 YacTeH.
peaxIyn) P.YVYA.
Ymenus:
1.0CyIecTBIsATh HTOTOBBIH U MOIIArOBbIH
KOHTPOJIb 110 Pe3yJbTary;
2. AleKBaTHO BOCIIPUHUMATH OLICHKY
YIUTEIS;
3. Pa3znu4ath crioco0 u pe3ynbpTaT
IEHCTBUS
43. | 43 | Okcunsr: §40, Ymenune HazeBath | K.YVY/I. dopmupoBaHue IIpesenTauus eM. 3 Hen. (beB
KinaccuuKanus, BOmp. 2, | COCHMHEHHS  H3yYCHHBIX 1. YMeHne 10roBapuBaThCs U MPUXOJNUTH K | BBIPAKEHHOM «Oxeupp». T. 3HaKOMCTBO
HOMEHKJIATypa, 4, crp. KJ1accoB (OKCHIOB); o011eMy peIIeHHI0 B COBMECTHON yCTOWYMBOI yueOHO- «Oxeupap» c
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cBOlicTBa, momydeHue, | 135 oTpeneNsiTh JIeSITENbHOCTH; M03HABaTEIbHOM oOpazuamu
MIPUMEHEHHE. MIPUHAUICKHOCTh BEIECTB | 2. YMEHHE NMPOAYKTHBHO pa3pemarhb MOTHUBAIMU YYCHUS OKCHJIOB.
K ONIpPEJeNICHHOMY KJlacCy | KOH(QIIMKTHI Ha OCHOBE y4eTa HHTEPECOB U
coeMHeHHH (OKCHIaM); MO3HLIUI BCEX €0 yYacTHUKOB
XapakTepU30BaTh P.YVYI.
XUMHYCCKUE cBolicTBa | 1.YMeHHE y4YHUTHIBATH BHIICICHHEIC
OCHOBHBIX KJIACCOB | YYUTEJIEM OPHCHTUPEI ICHCTBHS B HOBOM
HEOPTraHWYECKUX BEIICCTB | YYCOHOM MaTepHaie B COTPYIHUIECTBE C
(oxcumoB); YUUTEIICM;
COCTaBIATH ¢opmynsl | 2. YMeHHUE IIIaHUPOBATh CBOU JICHCTBUS B
HEOPraHWYECKUX COOTBETCTBUH C MOCTABJIEHHON 3aaueit U
COCAMHCHUH W3yYCHHBIX | YCIIOBHSMHU €€ peaH3allii.
KJIaCCOB (OKCHIOB) ILYVY.
1. YMeH#e IpOBOIUTH CPABHEHUE U
KJIaCCU(HKAIIHIO 110 33JaHHBIM
KPUTEPHUSM;
2.®opMHUpPOBATh Y YUALTUXCS
MpecTaBlIeHHE O HOMEHKIIAType
HEOPTraHWYECKUX COSAUHECHUI
44, | 44 | I'mppoxcumbl. §41, YMmenne Has3bIBaTh K.YVI. 1. YMenue T. «OcHoBanus» eMm. 3 Hen. e
OcHoBaHus: BOMp. 2, | COCIMHCHHS H3Y4CHHBIX YMeHne caMOCTOSATEIbHO OPTaHU30BbIBATh | OPHCHTHPOBATHCS Ha 3HaKOMCTBO
KIIaccupUKaIys, 3aa4a KJ1accoB (OCHOBaHHMIA), y4eOHOE B3aUMOJICHCTBHUE B TPYIIIIE MOHUMAaHUE IPUIUH c
HOMEHKJIaTypa, 3, c1p. OTIpeCTSTh ILYVY. ycrexa B y4eOHOi o6pa3uaM1:1
MOJIyYeHUE. 139 MIPUHAJUIeKHOCTh BEIIECTB | YMEHue: JIeSITEebHOCTH OCHOBaHHM.
K ONpENIeNICHHOMY KJIacCy | * OCYIIECTBIISITH aHAIN3 00BEKTOB C
COCIMHEHU I BBIJICJICHHEM CYIIECCTBEHHBIX
(ocHOBaHHAM) HECYIIIECTBEHHBIX IIPU3HAKOB;
* OCYIIECTBIISITH CHHTE3 KaK COCTAaBIICHUE
LIEJIOTO U3 YacTei.
P.YYA.
Ymenus:
1.0cy1ecTBIATh UTOTOBBIH U TOMIATOBBII
KOHTPOJIb 110 Pe3yJbTary;
2. AleKBaTHO BOCIIPHHUMATH OIICHKY
YUHTEIS;
3. Pa3znu4ath croco0 u pe3ynbpTaT
eficTBUS
45, 45 | XuMHUYecKne CBOMCTBa §42, VYMenune coctaBaTh | K.YY/I. ®opmMHpoBaHUE [Ipe3enTanus eM. 4 gen. (’peB
OCHOBaHUH. Peakius Bomp. 2 (dhopmMybI ®opmupoBaHKe yMeHHs paboTaTh B Mapax. | MHTEPECa K HOBOMY «OcHOBaHUNY.
HEWTpaNn3alyH. + TecTsl, HEOPTraHUYECKUX ILYVY]. npeaMeTy Heiirpanuza
Oxkpacka HHAHKAaTOPOB crp. 144- COCIMHECHHIT  M3YYCHHEIX | QopmupoBaHHe yMeHHs  HaGJIIONAT, IS [IIETI0YN
B HIeHO:IHOﬁ 11145 KJ1accoB (ocHoBaHMH); | nenats BEIBOMBI IIPU IPOBEJICHNUH OIBITOB. KHCIIOTOH B
HEHTpaJdbHOW  cpenmax. YPAaBHEHHS ~ XUMUYECKUX | P Yy ]|, TPHCYTCTBU
HpHMeHe}fHe peaxiini (XflpaKTepHLIX YMeHHe pacrmo3HaBaTh OIBITHBIM IIyTEM u
OCHOBAHMH. JUIst OCHOBAHMIA); OCHOBAHHMSI,  OIMCHIBATH  XHMHYECKHE UHANKATOpa
XapakTcpusoBaTh peaKium, HaOJF0TaeMBbIe B xoJe
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XMMUYECKHe CBOWCTBA | 9KCIEPHMEHTA. JI/O Nel4:
OCHOBHBIX KJIaccoB CaoiicTBa
HEOPraHWYECKHX BEIIECTB pacTBOpUM
(ocHOBaHMIA) BIX U
HepacTBOpU
MBIX
OCHOBaHHM.
JI/O NelS:
Bsaumoneiic
TBHE
meso4ei ¢
KHCIIOTaMH.
JI/O Nel6:
Bsaumoneiic
TBHE
HepacTBOpU
MBIX
OCHOBaHHM
c
KHCIIOTaMH.
JI/O Nel7:
Paznoxenue
THIPOKCHIA
menu (1)
npu
HarpeBaHUN
46. | 46 | AmMdotepHble OKCHIBI M | §43, Ywmenne xapakrepuzoBats | K.YV, 1.Ymenune IIpesenTanus JI/O Nel8: 4 men. des
TUIPOKCHIBI. Bonp. 4 XUMHUYECKHUE CBOWCTBA ‘YMeHue caMoCTOSITeNIbHO OPraHU30BbIBATh | OPUEHTUPOBATHCS Ha «AmpoTepHBIE Bzaumoneiic
+ TecTpl, | OCHOBHBIX KJIACCOB yaeOHOe B3aMOJICHCTBHE B TPyIIIIE. TIOHNMAaHNE MPUINH COCTMHEHHUS. TBHE
ctp.148 HEOPraHWYECKUX ILYVY. ycrexa B y4eOHOi TUAPOKCHIA
COeTMHEHHI VYMeHne mnpeoOpa3oBbIBaTh MHPOPMALUIO | AEATEITEHOCTH, IIMHKA C
(amdoTepHBIX U3 OJIHOTO BHJIA B IPYTOH. 2. YuebHo- pacTBopamMu
HEOPraHUYECKUX P.YVY/. MT03HaBATENbHbII KHUCIIOT U
COeTUHEHMIN) YMeHHe cOCTaBIATh IUIAH PeICHUS HHTEpeC K HOBOMY IenoYeH.
MPOOIEMBL. y4eOHOMY MaTepHaly U
crioco0aM pemeHus
HOBOM YaCTHOM 3a7auu
47. | 47 | Kucnortsl. Cocras. | §44, YMeHue Ha3bIBaTh K.YV . 1.Pa3Butue [Ipe3enranus eM. 1 Hen. map
Kunaccudukanmus. BOIIp. 3, | COCHMHEHHMS M3yYCHHBIX 1. YMeHne 10roBapuBaThCs U MPUXOJUTh K | BHYTpEeHHEH Mo3unuu «Kucnotsm». 3HaKOMCTBO
HomeHnkiarypa. 3a1aya KJ1acCOB (KHCIIOT); o0111eMy pEIIeHHI0 B COBMECTHOM IIKOJIbHHKA Ha YPOBHE T. «Kucnots» c
[Momyuenune KucnoT. 4, cTp. OTIpENeATH JeATeITBHOCTH; TIOJIO>KUTEIILHOTO oOpasmamu
1%2 MPUHA/UISKHOCTD BEIIECTB | 2.YMeHHe NPOAYKTHBHO pa3penarh OTHOIICHUS K IIIKOJIE, KHCIIOT
K OIpeIeNIeHHOMY KJIaccy | KOH(IMKTHI Ha OCHOBE ydeTa HHTEPECOB M | MOHMMAaHUS
COeMHEeHHUH (KHCIIOoT); MO3UINIT BCEX €r0 yYaCTHHKOB HEOOXOIUMOCTH

YMEHHE COCTaBIISTh
dhopmyJibl

ILYVY.
1.YMeHue npoBOJIUTE CPaBHEHHE U

YUCHUSI, BBIPAKCHHOTO
B IIpeo0J1alaHuu
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HEOPTaHUYCCKUX
COCIMHECHUI H3YYEHHBIX
KJIaCCOB

KJITacCU(HKAIIHIO 110 331aHHBIM
KPUTEPHSIM;

2. ®opMHPOBATh y yUYaIIUXCst
MpeCcTaBIeHHEe O HOMEHKIIAType
HEOPTaHWYECKHUX COCTHHEHUH

P.YV].

1.YMeHue yunuThIBaTh BBIACICHHBIC
YUUTEJIEM OPHEHTHUPHI 1eiICTBUSL B HOBOM
y4eOHOM MaTepHaie B COTPYIHUIECTBE C
yUHUTENEM;

2. YMeHHe IIaHUPOBAaTh CBOU ICHCTBHUS B
COOTBETCTBUU C IIOCTABJICHHOM 3a/aueil u
YCIIOBHSIMH €€ Pean3alyu.

y4eOHo-
MO3HABATETbHBIX
MOTHBOB U
MIPeANOYTEHUH
COIMAIIBHOTO CII0c06a
OIICHKY 3HAHWIA,
2.®DopmupoBaHue
BBIPa)KEHHOM
YCTONYNBOH yaeOHO-
N103HABATEIbHOM
MOTHBAINN YUCHUSI.

48. | 48 | Xumuueckue cBoicTBa | §45, VYMeHue coCTaBIATh K.YVYI. 1.Ymenne JI/O Nell: 1 Hen. map
KHCIIOT BOMp. 3, | YPABHCHHS XMMHYCCKHX 1.YMeHne HMcHosp30BaTh peyub IS OPHEHTHPOBATLCS Ha [etictBue
4, c1p. peaxIui, PETYISILMN CBOETO ACHCTBHS; MIOHNMAaHNE NPUIUH KHCIIOT Ha
155 XapaKTEpU3YIOMHX 2.AIeKBaTHO MCIONB30BaTh PEUEBEIC ycrexa B y4eOHOH WHAUKATOD
XUMHYECKHE CBOUCTBA CpeAcTBa IS peIlieHHs NeSITENbHOCTH; BL.
KHUCIIOT; Pa3IUYHBIX KOMMYHHKATHBHBIX 32714, 2. Y4aebHo- JI/O Nel2:
YMEHHE PACHO3HABATH CTPOUTH MOHOJIOTHYECKOE MO03HABATEIIbHBIN OTHOIIECHNE
OTIBITHBIM ITyTEM BBICKa3bIBaHKE, BIIJETh AUAOTHIECKOM HHTEpeC K HOBOMY KHCIIOT K
PacTBOPHI KKCIIOT U ¢dopmoii peun yueOHOMY MaTepHaiy u MeTaJulaM.
uienouei P.YV. Croco0aM perieHus J/O Nel3:
YMeHue caMOCTOSTENbHO a1eKBaTHO HOBOM yacTHOI! 3agaun Bsaumoneiic
OLICHUBATH MTPABUIBHOCTD BBIOIHEHHS TBHE KHCIIOT
JIEHCTBHSI 1 BHOCHTH HEOOXOINMBIE C OKCHJIaMH
KOPPEKTUBHI B HCTIOTHEHHE KaK 110 XOIY METaJUIOB.
€ro peajm3alum, TaK U B KOHIIE IeHCTBUSL.
ILYVYA.
YMeHHe: 0CyIIeCTBIATh CPAaBHEHHE U
KJIacCU(HKAIIHIO,
BBIOMpAsi KPUTEPHH JUIS YKa3aHHbBIX
JIOTUYECKUX OTEpaLlHii;
CTPOWTB JIOTHYECKOE PACCYKICHHE
49. | 49 | Comu. Knaccudpukanus. §46, YMmenne coctaBiath | KLYV, 1.Pa3BuTue eM. 2 Heo. map
Howmenxknatypa. Cro- Bomp. 2, hopmyIbl 1. Ymenue: BHYTPCHHEH TO3UIIH 3HaKOMCTBO
coOBI MOJTyueHHUs coeit 3, HEOPraHUYECKUX * CTPOUTH NIOHATHBIE [T ITapTHEPA IIKOJIbHUKA HA YPOBHE c
CTp. 1 60 COe}II/lHeHI/Iﬁ I/ISyLleHHle BBICKA3bIBAHMHSI, qu/ITbIBaI'OIJ.lHe, qTo MOJIOXKHUTECIBHOI'O 06pa3uaMI/I
KJ1accoB (couieit); napTHEP 3HAET U BUIHT, a UTO HET; OTHOIICHUS K ILIKOJIE, COJIEH.
ymel-me Ha3bIBATh ¢ 3aJlaBaTb BOIIPOCHI; IIOHUMAaHUA
COCIMHEHHS N3YYCHHBIX * KOHTPOJIHMPOBATh JACHCTBUS IMapTHEpa. HEOO0XOIUMOCTH

KJIaccoB (coei);
ompenensiTh
HPUHA/UISKHOCTD BEIECTB
K ONpPEEICHHOMY KJ1accy
coellMHeHUH (coei);

ILYVYI.

VYmenue:

* OCYIIECTBIIATH aHAIU3 0OBEKTOB C
BBIJICJICHUEM CYILIECTBEHHBIX U
HECYUIECTBEHHBIX MPU3HAKOB;

YUCHHUSI, BRIPAKSHHOTO
B Ipeo0ialaHin
y4eOHo-
[O3HABATEIbHBIX
MOTHBOB U
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YMEHHE COCTaBIIAITh
(hopmyIIbI
HEOPTraHUYECKUX
COCAMHEHUI

* OCYILECT BIIATh CUHTE3 KaK COCTaBJICHUE
LIEJIOT'0 M3 YacTeH.

P.YVY.

VMmeHe us:

1.0cyu1ecTBIATh UTOTOBBIN U HOIIATOBBIH
KOHTPOJIb IO Pe3yJIbTary;

2. AJleKBaTHO BOCIIPHHUMATH OIICHKY
YUHTEIS;

3. Paznuaats criocob u pe3ynbTaT
JIEUCTBUS

MIPeANOYTEHUH
COLIMAJIBHOTO CHoco0a
OIICHKH 3HAHUH;
2.DopMupOBaHKE
BBIPAKEHHON
YCTOHYNBOH yaeOHO-
TI03HABATEIbHOMN
MOTHBAINN YICHUSI.

50. | 50 | CgoiictBa coneit §47,ctp. | Ymenue xapakrepusosats | K.YV PazBuBath cocobnocts | IpeseHrtaris 2 Hex. Map
161-162, | CBOKCTBA M3YYEHHBIX YMeHHe caMOCTOSATETbHO OPTaHH30BBIBaTh | K CAMOOIICHKE Ha «Comm».
Bomp. 1, | K1aCCOB HEOPraHHYECKIX yueOHOe B3aMOJICHCTBYE B IPyIIIIE. OCHOBE KpUTEPHT T. «Comm», 1. «Psn
5, cTp. BelecTB (coneit); ILYVY. YCIICIIHOCTH y4eOHOU aKTUBHOCTHU
164 YMEHHE COCTaBISTH YMenune npeoOpa3oBEIBaTh MHGOPMAIHUIO | NESTEIBHOCTH METaJIOBY.
YPaBHEHHUS] XUMHYECKUX U3 O/THOTO BUJIA B IPYTOM.
peaxuuii, P.YVYI.
XapaKTePH3YIOIIIX ‘YMeHHe cOCTaBIATh IUIaH PeIICHUS
XHUMHUYECKUE CBOICTBA MpOOIIEMBL.
cosei
51. | 51 | I'eneruyeckas cBs3b §47,cTp. | VMeHue: xapakTepH30BaTh K.YYI. 1. Opuenranus Ha IIpe3enTanus 3 Hen. Map
MEX/Ty OCHOBHBIMH 163-164, | xumuueckue cBoiictea | 1-YMeHHE HCHONB30BaTh peub IS NOHMMAaHHUe TPHIHH «['enernyeckast
KJ1accaMu BOMIp.3, OCHOBHBIX KaccoB | PEryJLIINH CBOETO eHCTBUS; ycrexa B yueOHoit CBSI3b MEX]Ty KJlac-
HEOPraHUYEeCKHX crp.164 HEOPraHMYeCKHX BellecTs; | 2-AJICKBATHO UCIONB30BATE PEUCBBIC JeATEIBHOCTH; CaMH BEILECTBY.
COEIMHEHUH OTIPE/ICTATE CpeAcTBa IS pelleHHs 2. Y4ebHo-
NIPUHAUICKHOCTh BelecTs | PA3/IMYHBIX KOMMYHHKATHBHBIX 337124, TI03HABATEIbHBII
K ONpeIeNeHHOMy Kiaccy | CTPOMTh MOHOJNOTHYECKOe HHTEpeC K HOBOMY
CoeTMHeHHi BBICKa3bIBAHHE, BIAJETh ANATIOTHIECKOH y4eOHOMY MaTepHary u
COCTABISTH (HOPMYIIBI dbopmoit peun Croco0aM perieHus
HEOPTAHMUECKHX P.YYA. HOBOM yacTHOII 3anaun
COCTMHCHMIT H3YIEHHBIX YMeHHe caMOCTOSTENEHO aJeKBaTHO
KJIACCOB OLICHUBATH MTPABUIBHOCTD BBIOITHEHHS
JIEUCTBUSI U BHOCHTH HEOOXOTUMBIE
KOPPEKTUBHI B UCIIOTHEHUE KaK 10 XOIY
€ro pean3aIiy, TaKk U B KOHIIE JeHCTBUSL.
IL.Yya.
YMeHue: oCylecTBISTh CPABHEHUE U
KJaCCU(HKAIIHIO,
BBIOMpast KPUTEPUH TSl yKa3aHHBIX
JIOTUYECKUX ONepaLuii;
CTPOUTB JIOTHYECKOE PACCYXKIICHHE
52. | 52 | IIpaktudeckas paboTa §48 YMeHue npuMeHsITh K.YY/. 1. Opuenranus Ha IIpesenTanus 3 Hen. Map
Ne6. Pemenue skcriepu- MOTy4YeHHBIE 3HAHUS IS VMeHns paboTaTh B Iapax. TIOHNMAaHNE MPUIUH «['enermueckast
MCHTAJbHBIX 3a7a4 II0 pelIeHHs IPAKTHYECKIX ILYVY/]. ycrexa B yaeOHoit CBSI3b MEXIy KJIac- I1/P Ne6.

TemMe «OCHOBHBIC KJlac-
ChI HEOPraHUIeCKHX

3a7a4, coOJII0Aas mpaBuia

0e30macHOro 0OpaleHus ¢

Ymenus Ha6J’IIOIIaTb, JCJIaTh BBIBOJBI IIPpU
IIPpOBEACHUH ONBITOB.

JIEATENLHOCTH;
2. YuebHo-

CcaMH BCIICCTB».
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COCIMHEHUID) BELICCTBAMHU P.YVI. MO3HABATEIbHBII
VYMmenne pacno3HaBaTh OIBITHBIM ITyTEM HHTEPEC K HOBOMY
KJIACChl HEOPraHMYECKUX BEILECTB, y4eOHOMY MaTepuay u
OIKMCBIBATh XUMHUYECKUE PEAKIUU, criocobam penteHus
HabIII01aeMble B X0JI€ SKCIIEpPHMEHTA. HOBOM 4aCTHO# 3a1aun
53. | 53 | [loBropenue u | §40-47, 1.3akpennenne 3HaHUHA U K.YVY/]. 1. YMenne 1 Hen. anp
obobmieHne 1O TeMe ymp.2, pacUeTHBIX HaBBIKOB y4- YMeHHe caMOCTOSTENIHHO OPIaHH30BEIBATh | OPHEHTHPOBATHCS Ha
«Baxnedmme  Kiaccel crp.164, | ot yaeOHOe B3aMOJICHCTBHE B TPyIIIe TIOHNMAaHNE MPUIUH
HEOPTaHUYECKHUX paso6pa 2.YMeHue pemarb ILYVY. ycrexa B y4eOHo
COeTMHEHUI THUIIOBEIE IPUMEPHI Ymenue: JeATeTbHOCTH
e KOHTPOJIbHOU pabOoTHL. * OCYIIECTBIIATH aHAIN3 OOBEKTOB C
cxemy, BBIJICJICHHEM CYICCTBEHHBIX
crp. 162- HECYIECTBEHHBIX IPU3HAKOB;
163 * OCYILECTBIISITH CHHTE3 KaK COCTAaBIICHUE
EJIOTO U3 YacTe.
P.YV/.
YMenus:
1.Ocy1ecTBIATh UTOTOBBIH U MOMIATrOBBII
KOHTPOJIb IO pe3yJIbTaTy;
2. AZIeKBaTHO BOCIIPHHUMATH OIICHKY
YUUTENS;
3. Pa3znu4ate croco® u pe3ynbTaT
JieicTBus
54. | 54 | KontponbHas pabora YMmeHue oBnageHus K.YVY]. ‘YMeHue OlleHUTh CBOU 1 Hen. anp
Ne3 o Teme: HaBBIKaMH KOHTPOJIS U VYMeHHe caMOCTOSTENFHO OPraHU30BEIBAaTh | y4eOHBIE JOCTIKEHUS
«OCHOBHBIE KJ1acChl OIICHKH CBOEH yueOHoe JeiCTBHE.
HEOpPraHUYECKHX JIeSITEIbHOCTH, YMEHUE ILYY.
COCIMHEHHI. MPEIBUICTH BOBMOXKHBIE YMmenne npeoOpa3oBbBaTE HH(POpMANHIO
TIOCIIEZICTBHSI CBOUX W3 OJTHOTO BHZA B IPYTOM.
IEHCTBUI P.YV/.
YMeHHe COCTaBIIATh IUIaH PelIeHUs
po0JIeMBbI
Pa3gen 2. Ilepuoauyeckuii 3aKoH M nepuoANYecKasi cucTeMa XuMnyeckux 3iemenToB /.M. MenneneeBa. Ctpoenne atoma. (7 4yacoB)
55. | 1. | Knaccudukanms §49, VMeHHe XapaKTepH30BaTh K.YYI. 1.Pa3Butne [lepuonnueckas 2 Heq. anp
XMMHYECKUX 3JIEMEHTOB. | gorp. 1, BaKHelIIe xumudeckue | 1. YMEHHE JOroBapuBaThCs M MPHXOAUTH K | BHYTPEHHEH MO3HILUM CHCTEMA DJIEMEHTOB
[lonsatne o rpymmnax 3,5crp. | momsTHs: XUMHuecKuii | OOLIEMY PELICHHIO B COBMECTHOM IIKOJIbHUKA Ha YPOBHE (Tabnuua)
CXOJIHBIX 2JIEMEHTOB. 171 3IEMEHT, Kaaccupukamus | ACATEIBHOCTH; MTOJIOXKUTEIBHOTO
BEIECTB 2.YMeHne TpOIyKTUBHO pa3peniaTh OTHOIICHUS K IIKOJIE,
KOH(IMKTHI HA OCHOBE y4eTa HHTEPECOB H | TIOHHMAaHHS
MO3HIINIT BCEX €0 yYaCTHHKOB HEOO0XOIUMOCTH

ILYY.
1. ®opmupoBaTh yMeHHE IPOBOAUTH

YUYCHUSI, BRIPAKSHHOTO
B IIpeo0aiaHum

CpaBHEHHUE U KIaCCU(UKAIHIO MO y4ebHo-

3aJlaHHBIM KPUTEPHSM; HO3HABATENBHBIX

2.DopMHUpPOBaTh y YHAIUXCS MOTHBOB U
IIPeANOYTCHUH

IMPEACTAaBJICHUE Q HOMCHKIATYpE
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HEOPTraHWYECKUX COCTUHEHHM.

P.YVY.

1. YMeHue yuuThIBaTh BHIICICHHBIC
Y4UTENIeM OPHEHTHPHI ICHCTBUS B HOBOM
y4eOHOM MaTepualie B COTPYAHUYECTBE C
YUHUTETIEM;

2. YMeHHe IJIaHupOBaTh CBOU JIEUCTBUS B
COOTBETCTBHH C IOCTaBJICHHOK

3a/1a4eil U YCIOBUSIMU €€ peasu3alii.

COLIMATIBHOTO Croco0a
OIICHKH 3HAHUH;
2.DopMupOBaHKE
BBIPAKEHHON
yCTOWYMBOI yueOHO-
MI03HABATEIBHOMN
MOTHBAIMU YUCHUS

56. ITeproauueckuii 3aKoH §50, VMeHHe XapakTepu30BaTh K.YVY/]. 1.0OpueHTanys Ha 2 Hen. anp
. . Menpaeneesa. BOMp. 2, | OCHOBHBIE 3aKOHEI XUMEH: 1. Ymenne: IIOHUMAaHUE NIPUYHH
3ajaua 3 | mepuoamueckuii 3aKoH. * CTPOUTH NOHATHBIE IJISI HAPTHEPA ycmexa B yaeOHoit
+ TecThl, BBICKa3bIBAHHS, YYUTHIBAIOLINE, YTO JeSTeILHOCTH;
176 HapTHep 3HAET M BH/MT, a YTO HET; 2. Y4ebHo-
c1p. * 3a71aBaTh BOIPOCHI; TO3HaBaTEIbHEIN
* KOHTPOJIMPOBATh ACHCTBHS IMapTHEPA. HHTEpeC K HOBOMY
ILYVYA. y4eOHOMY MaTepHaly U
YmeHnue: Croco0aM pemeHus
* OCYIIECTBIIATH aHAIN3 OOBEKTOB C HOBOM 4acTHOM 3aauu
BBIICJIEHHEM CYIECTBEHHBIX U
HECYIIECTBEHHBIX IIPH3HAKOB,;
* OCYIIECTBJIATH CUHTE3 KaK COCTABJICHHE
L[EJIOT0 U3 YacTei.
P.YYA.
YmeHnus:
1.0cyn1ecTBIATh HTOTOBBIN U TIOIIAT OBBII
KOHTPOJb 110 Pe3yJIbTary;
2. AZIeKBaTHO BOCTIPHHHMATH OIIEHKY
YIUTEIS;
3. Paznuyath criocob U pe3ynbTaT
JieicTBus
57. [Tepuoanueckas §51, VMeHue 0OBACHATH K.YVY/]. 1.Pa3Butne IIpesenTanus 3 Hen. anp
Ta0IMIa  XMUMHYECKHX | gomp, 3, | 3aKOHOMEPHOCTH 1. YMeHne noroBapuBaThCs ¥ IPUXOIUTH K | BHYTPEHHEH MO3HINN «IlyremecTBue mo
JJIEMEHTOB  (KOpOTKast TECTHI, M3MEHEHUsI CBOICTB 00IIeMy pemeHnio B COBMECTHOIT IIKOJIBHUKA Ha YPOBHE T[ICXD».
¢dopma): A- u B-rpymmsr, cp.180 3JIEMEHTOB B IIpe/iesiax JIeATeIBHOCTH; TIOJIO>KUTENILHOTO INeprommueckast
TIEPHOJIBL. MaJbIX IePHOIOB 1 2.YMeHne IpoayKTHBHO pa3penraTh OTHOIICHUS K IIIKOJIE, CHCTEMa HIIEMEHTOB
IJIaBHBIX MOJATPYIIIT KOH(Q)JIMKTHI HA OCHOBE yUeTa HHTEPECOB U | MOHUMaHHMs (Tabnuua)
l'[OSI/IL[I/Iﬁ BCEX €ro y4aCTHUKOB HeOGXO)II/lMOCTl/I

I.YVYI.

1.YMeHue mpoBOJUTE CPAaBHEHHE U
KITaCCH(HKAIIHIO 110 33aHHBIM
KPHUTEPHSIM;

2. ®opMHpOBaTh y yHaLTUXCS
IIpeCTaBIICHUE O HOMEHKIIAType
HEOPraHWYECKHUX COECTHMHEHUM
P.YV].

yquI/lﬂ, Bblpa)KGHHOFO
B IIpeo0IalaHum
y4eOHo-
IMO3HAaBaTEIBHBIX
MOTHBOB U
MPEIOYTCHAN
COIMAJIBHOTO CrIoco0a
OLICHKHW 3HAHMI;
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1.YMeHHe yunTHIBaTh BBIICICHHbBIE
YUUTENEeM OPUEHTHPHI JEHCTBUS B HOBOM
yueOHOM MaTepHane B COTPYIHUYECTBE C
yUHUTENEM;

2. YMeHHe INIaHUPOBaTh CBOU ICHCTBHUS B
COOTBETCTBUU C IIOCTAaBICHHOH 3a/iaueii u
YCIIOBUSIMU €€ peaan3alui.

2.DopMupOBaHKE
BBIPAKEHHON
yCTOWYMBOI yueOHO-
N103HABATEIbHOM
MOTHBAIUU YUSHUSI.

58. Crpoenue aroma. | §52, VYMenne oObsACHATE: K.YVY/. PasBuBath cniocobHOCTh | [lepuoamdeckas 3 Hen. anp
CocTaB aTOMHBIX SZED. Bomp. 3 (hu3HUeCKHii CMBICTT 1. Ymenue: K CaMOOLICHKE Ha CHCTEMa 3JIEMEHTOB
Wsotonel. Xumudeckuit | 4 TecTp, | ATOMHOTO (mopsAKOBOTO) * CTPOWTH MOHATHBIE [UIS TApTHEPA OCHOBE KPUTEPUS (Tabmnumna)
9JIEMEHT — BHJI aTOMa C crp. 184 HOMepa XUMHYECKOTO BBICKA3bIBAHMS, YYUTHIBAIOIIHE, YTO YCIEIIHOCTH YueOHOM
OJJMHAKOBBIM  3apsJIOM 3JIEMEHTa, HOMEPOB HapTHEP 3HAeT U BUIMT, a U4TO HET; JESATCILHOCTH
sapa TPYIIIBI U IepHoa, K * 3a1aBaTh BOIIPOCHI;

KOTOPBIM DJIEMEHT * KOHTPOJIMPOBATh ACHCTBHS IapTHEPA.
[IPUHAJUIC)KUT B ILYY .
HNepUOUYECKOI cucTeme. YMmeHue:
* OCYILIECTBILATH AaHAIM3 OOBEKTOB C
BBIJICJICHUEM CYIICCTBEHHBIX U
HECYILIECTBEHHBIX IPH3HAKOB;
* OCYILECTBIIAITH CHHTE3 KaK COCTABICHHE
EJIOTO U3 YacTel.
P.YYI.
YmeHnus:
1.0cy1ecTBIATh UTOTOBBIH U TOMIATOBBIN
KOHTPOJIb 110 Pe3yJIbTary;
2. AZIleKBaTHO BOCTIPHHHUMATD OLICHKY
YUHTEIS;
3. Pa3znuvath croco® u pe3ynbTaT
JIecTBUS

59. Pacnonoxenne §53, VMenue K.YVI. 1.Pa3ButHe Ipesenranus 4 men. anp
JIEKTPOHOB IO | TecTHl, XapaKTePU30BaTh: 1. YMeHue 1oroBapuBaThCs U MIPUXOJUTh K | BHYTPEHHEH MO3UIINU «Crpoenne
9HEPreTHYECKUM ctp. 188 | XuMMMecKue deMeHThI 00IIeMy pelIeHUIO B COBMECTHOI IIKOJIbHUKA Ha YPOBHE JNIEKTPOHHBIX
ypoBHsaM. CoBpeMeHHas (oT Bomopoaa 10 Kanbuusi) | AESTEIBHOCTH; TIOJIOXKUTEIIBHOTO 060s104eK aToMay.
(bopmypoBKa Ha OCHOBE MX TIOJOKenusi | 2-YMEHHE HPOAYKTHBHO paspeliath OTHOLICHUS K LIKOJIE,

MEPUOANYECKOTO 3aKOHA B [IEPHOMUECKOM crcTeme | KOHQIUKTEL HA OCHOBE y4YeTa HHTCPECOB U | IOHMMAHUS
JI.W.Menzeneesa u MO3HIHI BCEX €r0 yYaCTHUKOB HEO0OXOAUMOCTH

0COOCHHOCTEH CTPOCHHS
UX aTOMOB; COCTaBIIAITh
CXEMBI CTPOCHUSI aTOMOB
nepBbIX 20 1eMeHTOB
MEePHOIIMIECKON CHCTEMBI

I.YVYI.

1. ®opmupoBaTh yMeHHE IPOBOAUTH
CpaBHEHHE U KJIACCH(DUKALHUIO [0
3aJJaHHBIM KPUTEPHIM;

2.®DopMupoBaTh y yUaluxcs
HpE/ICTaBICHNE O HOMEHKIIAType
HEOPTaHWIECKHUX COCIMHEHUH.

P.YVYA.

1. YMeHHe y4uThIBaTh BBIICICHHBIE
YUHUTEJIEM OPUEHTHPBI JEHCTBHS B HOBOM

quHI/lﬂ, BBIPAXXCHHOT'O
B IIpeo0IaiaHum
yueOHo-
IIO3HABATCJIIbHBIX
MOTHBOB U
MPEIOYTCHAN
COLIMATIBHOTO CIOco0a
OIICHKY 3HAHWIA,
2.DopMupoBaHKE
BBIPKEHHOU
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yueOHOM MaTepHane B COTPYIHUYECTBE C
YUHUTENEM;

2. YMeHHe INIaHUPOBaTh CBOU ICHCTBHUS B
COOTBETCTBUH C MOCTABICHHON

3a1aueil ¥ yCIOBUSIMU €€ peanu3alu.

yCTOWYMBOI yueOHO-
TI03HABaTEIbHON
MOTHBAIUU YUSHUS

60. 3HaueHHe §54, YMeHne noHuMarh K.YVY]I. 1.MotuBauus Hayyenus | IIpezenrtanus
TIEPUOITIECKOTO Bomp. 1, OCHOBHbBIE 3aKOHBI XUMHUHU: | 1. YMeHue: MPEIMETY XAMUS «Benukuii renuit u3
3aKOHA. Hayunsie 3, MEPUOIMYCCKUN 3aKOH, * CTPOWTH MOHATHBIE JUIS TTAPTHEPA 2.Pa3BuBaTh 4yBCTBO ToGonbckay.
JOCTHKCHHS . N c1p.190 €ro CyIIHOCTh ¥ 3HaYE€HHE | BBICKA3BIBAHMS, YUUTHIBAIOIIHUE, YTO TOPJIOCTH 3a
MenpeneeBa MapTHEP 3HAET ¥ BUJUT, & UTO HET; poccuiickyto

* 331aBaTh BOIPOCHL; XUMHAYECKYIO HAyKy

* KOHTPOJMPOBATH ACUCTBUS MapTHEPA. 3.HpascTBeHHO-
ILYVY. 3TUYECKOE OIICHUBAHHUE
YMenue:

* OCYIIECTBIIATH aHAIU3 0OBEKTOB C

BBIJICICHUEM CYIICCTBEHHBIX H 4 Hen. anp
HECYIIECTBEHHBIX IPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK COCTAaBIICHNE

IIEJIOT'0 M3 YaCTeH.

P.YV].

VYMenus:

1.0cy1ecTBIATh UTOTOBBIH U TOIIATOBBII

KOHTPOJIb IO Pe3yJIbTary;

2. AleKBaTHO BOCTIPUHUMATH OIICHKY

YUUTEIS;

3. Pa3znu4atk croco0 u pe3ynbpTaT

JIeUCTBUS

61. [ToBTOpeHue u §49—54, 1.3akpennenne 3HaHUHA U K.YY /. 1. YMmenue Hepno JIUYECKast 1 Hen. mas
000011IEHIE 10 TEME: sonp. 1, pacyYCeTHBIX HABBIKOB Y- YMeHHe caMOCTOSITEIbHO OPTaHH30BBIBATh | OPUEHTUPOBATHCS HA cHCTEMAa
[Nepuoanueckuii 3aK0H ctp. 188, | - y4eOHOE B3aUMOJICHCTBHE B TPy MOHUMaHUe npanm SIIEMEHTOB
U niepruoAndecKast Bomp.2, 2.YMeHue pemiarhb ILYVY. ycrexa B y4eOHOi (rabmuna)
CHCTEMA XUMHUYECKUX ctp184 THUTIOBBIC TIPHMEPBHI. YmMmenue: JIEATENLHOCTH

snemenToB /1. W.
MenneneeBa. CTpoeHHe
aToMma.

* OCYIIECTBIIATH aHAIN3 0OBEKTOB C
BBIJICJICHUEM CYIICCTBEHHBIX H
HECYIIIECTBEHHBIX IPU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK COCTAaBIICHUE
[EJIOTO U3 YacTeH.

P.YVI.

YmMenus:

1.0CyIecTBISATh UTOTOBBIH U MOIIArOBbIH
KOHTPOJIb TIO PE3yIIbTaTy;

2. AleKBaTHO BOCIIPHHUMATH OIICHKY
YUHTEIS;

3. Paznuaats criocob u pe3ynbTaT
JEUCTBUS

Pazpen 3. Ctpoenue BemecTBa. XuMuieckas cBs3b. (7 4acoB)
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62. OnexrpooTpuuarenbHoc | §55, YMeHue 00bACHATH K.YYI. Pa3BuBaTH CIOCOGHOCTD 1 Hen. mas
Th XMMHYECKUX somp. 1 XUMHYECKHE TTOHATHS: 1.YMeHHe HUCIONb30BaTh Pedb IS K CaMOOLIEHKE Ha
3JIEMEHTOB + 3NEKTPOOTPHULATETHHOCTD PETYIAILMU CBOETO AEHCTBHUS; OCHOBE KpUTEpHUs

TeCTH, XUMHYECKHUX 3JIEMEHTOB, 2.ANIeKBaTHO UCIIOTB30BATh PEUEBBIE YCHELTHOCTH Y4eOHOH
193 | XHMHUECKas CBA3H, HOH CpenCTBa JIs PEeIIeHUs JeATeTbHOCTH
cTp- CpaBHeHue, Pa3IMYHBIX KOMMYHHKATHBHEIX 33714,
COIIOCTaBIICHHE, CTPOUTH MOHOJIOTHYECKOE
KJIacCU(UKAIHS, BBICKa3bIBaHKE, BIAJETh ANAJIOTHIECKOH
pamXupoBaHne 00BEKTOB (opmoii peun
10 OZJHOMY WJIH P.YV.
HECKOJIBKIM YMeHHe caMOCTOATENBHO aJeKBaTHO
HpeUIOKEHHBIM OLICHUBATH MIPABUIBHOCTD BBIOIHEHHS
OCHOBAHUSIM, KPHTEPHIM JEUCTBUSI M BHOCHTH HEOOXOIUMBIE
KOPPEKTUBHI B MCIIOITHEHUE KaK 10 X0y
€ro peaiau3aluy, Tak U B KOHIIE AeHCTBUS.
ILYVI.
‘YMeHue: oCyIIecTBIATh CPaBHEHUE U
KJIaCCU(HUKALHUIO,
BBIOMpAsi KPUTEPHH JUIS YKa3aHHbBIX
JIOTUYECKUX ONepaiuii;
CTPOUTB JIOTHYECKOE PACCYKICHUE
63. KoBajleHTHAs CBS3b. §56, VYMenne 00bsACHITh K.YVY]I. 1.Pa3Butue T. «KoBanentHas 2 "Hex. Mas
Tonspras cTp.194- | MOHATHS: XMMHYECKast 1. YMeHue 1oroBapuBaThCs U MPUXOJUTh K | BHYTPEHHEH MO3UIINT CBSI3b»
196 110 CBsI3b, KOBAJICHTHAS CBSI3b | OOIIEMY PELISHHIO B COBMECTHON IIKOJIbHHKA Ha yPOBHE
HETIOIApHAas MOHHO, U €€ pa3HOBUIHOCTH NEATEIIbHOCTH; MOJIOKUTEITBHOTO
KOBAJICHTHEIE CBS3H Bomp. 2 (momnsipHas ¥ HeMoUsIpHas); | 2.YMeHHe IpOAYKTHBHO pa3pemniaTh OTHOIICHUS K IIIKOJIE,
MOHUMAaTh MEXaHU3M KOH(UIUKTHI HA OCHOBE y4€Ta HHTEPECOB U | MOHHMAaHHS
(6, ), 3, o0pa3oBaHusA MO3UINIT BCEX €r0 yIaCTHHKOB HEOOXOIUMOCTH
ctp.198 | kosanentHoit cBasM; [IRAYIN YUIEHHSI, BBIPAXKECHHOTO
YMETh ONPENeNsTh: THII 1. ®opmupoBaTh yMeHHE IPOBOAUTH B Npeo0iajaHuu
XMMHYECKOH CBSI3U B CpaBHEHHE U KJIACCH()UKALHUIO O yueOHo-
COETMHEHHUSIX 3aJJaHHBIM KPUTEPHSIM; M03HaBATENbHBIX
2.PopMHUPOBATh Y YUALTUXCS MOTHUBOB U
HpE/ICTaBICHNE O HOMEHKIIAType TIPeANOYTCHUH
HEOPTaHWIECKHUX COCIMHEHUH. COIMAIIBHOTO CII0c00a
P.YV/. OIICHKH 3HAHUM;
1. YMeHue yuuThIBaTh BELICICHHBIC 2.@opMupoBaHue
YUUTETIEM OPUEHTUPBI ﬂeﬁCTBHﬂ B HOBOM Bblpa)l(eHHOﬁ
yueOHOM MaTepHaie B COTPYIHUYECTBE C YCTOHYUBO# yd4eOHO-
YUHUTENEM; M03HABaTENbHOM
2. YMeHHe IJIaHupOBaTh CBOU JACUCTBUS B MOTHUBALUU YYECHHUS
COOTBETCTBUH C MTOCTABICHHON
3a7a4eil 1 yCIOBHSAMH €€ pean3alyu.
64. VoHHas CBA3b §56, ctp. | Ymenue K.YY]I. 1.Ymenne T. «WoHHast CBSI3b» 2 "Hen. mast
196-198, | MOHMMATh MEXAHU3M 1.YMeHne HCHosip30BaTh peub IS OPHEHTHPOBATHCS Ha
Bop. 4, 00pa3oBaHus CBS3H; PETYISAILMU CBOETO AeHCTBHS; MOHMMAaHUE PHUYNH
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ctp.198

YMETb ONPEAEIATh: TUI
XHMHYECKON CBSI3H B
COCAMHEHMIX

2.AeKBaTHO MCIOJIb30BaTh PEUEBhIC
CpelcTBa U1 PeLICHUs

Pa3INYHBIX KOMMYHHMKaTHBHBIX 3a/1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBAHKE, BIAACTh JUAIOTHYECKOH
(opmoii peun

P.YYI.

YMeHHne caMOCTOSATENBHO aIeKBaTHO
OLICHHBATh MIPABUIIBHOCTH BBITIOJIHCHUS
JeHCTBUS M BHOCUTH HEOOXOIMMBIC
KOPPEKTHBBI B HCTIONHEHHE KaK MO X0y
€ro peayiM3alluy, Tak ¥ B KOHIIE JeHCTBHSL.
ILYV.

YMeHHe: OCylIeCTBISI T CPABHEHHE U
KJIacCU(HKAIIHIO,

BBIOMpAst KPUTECPUH JUTS yKa3aHHBIX
JIOTUYECKUX OTIepalHii;

CTPOMTB JIOTHYECKOE PACCYK/ICHHUE

ycrexa B y4eOHOH
JIEeATEeIbHOCTH,

2. YuebHo-
TO3HaBaTEIbHBIN
HHTEpEC K HOBOMY
y4eOHOMY MaTepHany U
crioco0aM pemeHust
HOBO 4aCTHOH 3a1aun

65.

BanentHocTh U cTeneHb
okucnenus. [Ipasuna
OnpeeneHysl cTeneHen
OKHCIJICHUS JJIEMEHTOB

§57,
Bonp. 1,
ctp. 202

YMenue

OTIPEAENATh BAJICHTHOCTD
U CTETICHb OKHCIICHHS
JJIEMEHTOB B
COCTMHEHUSIX;
COCTaBJISITh: (POPMYJIBI
W3yYEHHBIX KJIacCOB
HEOPraHUIECKHX
coenHeHNH (OMHAPHBIX
COEIMHEHUH IO CTETIEHU
OKHCJICHUS )

K.YVYA.

1.YMeHne HuCronp30BaTh peub IS
peryJisiliiu CBOETO ACHCTBUS;
2.AIeKBaTHO UCIOIB30BaTh PEUYEBbIE
cpeacTBa [UIsl pellieHus

Pa3INYHBIX KOMMYHHKATHBHBIX 3a]1a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHNUE, BIIAIETh THATOTHYECKOM
hopmoit pean

P.YVYA.

YMeHne caMoCTOSATENHHO aJIeKBaTHO
OLICHUBATH MTPABUIBHOCTD BBITOTHEHHS
JIEWCTBUS U BHOCHTBH HEOOXOIUMBIE
KOPPEKTUBBI B UCIIOJIHEHHE KaK 110 X0y
€ro peanus3alnuy, TaKk 1 B KOHIIE IeUCTBUS.
ILYVY .

YMeHne: OCyIIeCTBISTh CpaBHEHUE U
KJIaCCU(HKALHIO,

BEIOMpasi KPUTEPHU JUIS yKa3aHHBIX
JIOTUYECKUX OTEpaLuii;

CTPOUTEH JIOTHYECKOE PACCYXKICHHE

Pa3BuBaTh ClIOCOOHOCTH
K CaMOOILIEHKE Ha
OCHOBE KpPHUTEPHS
YCIEIIHOCTH yueOHOH
JEATEILHOCTH

3 Hen. mast

66.

OKHCITUTENBHO-
BOCCTAHOBHUTCJIIbBHBIC
peakiun

§57

MOBTOP.,
BOTIp. 2,
ctp. 202

YMeHue onpeaeniTh
CTCIICHU OKHCJICHUS
XHUMHUYECKUX IEMEHTOB B
COCIVHECHUSX,
OKHCIIHUTEIIbHO-
BOCCTAHOBUTEJIbHBIC

K.YY/.

1. YMeHue noroBapuBaThbcs U MPUXOAUTH K
00IIeMy peIeHnIo B COBMECTHOI
JIeSITENBbHOCTH;

2.YMeHue NpoayKTUBHO pa3pellarh
KOH(JIMKTHI HA OCHOBE Y4eTa HHTEPECOB U

Ymenune
OPHEHTHUPOBATHCS Ha
MOHUMaHHE PHYNH
ycrexa B yaeOHoit
JeSTeIbHOCTH

[TpesenTanus
«OBP».

T. «OkucmurenpHO-
BOCCTaHOBUTEIIbHbIE
peakuun»

3 Hen.
Masa
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peaKLn, OKUCIIUTEIb,
BOCCTaHOBHUTEIIb;

HUMETh MpeJCTaBIeHUE 00
3JIEKTPOHHOM OajaHce

MO3UIINIT BCEX €r0 yJaCTHHKOB

ILYVYA.

1.YMeHue MpoBOAUTE CPaBHEHHE U
KJTacCU(HKAIIHIO 110 331aHHBIM
KPUTEPHUSM;

2. ®opMHpOBaTh y ydaluxcs
Hpe/ICTaBICHHEe O HOMEHKIIAType
HEOPTaHWYECKHUX COCIMHEeHUH

P.YV].

1.YMeHMe yunTHIBaTh BBIICICHHbBIE
YYUTENIeM OPUEHTHPHI JEHCTBUS B HOBOM
y4eOHOM MaTepHane B COTPYIHUIECTBE C
yaUTeNeM;

2. YMeHHe IUIaHUpOBaTh CBOU JICHCTBUS B
COOTBETCTBUU C IIOCTAaBICHHOH 3a/iaueil u
YCIIOBUSIMU €€ pean3alui.

67. IToBTOpEHHE U §55-57 1.3akperuicHue 3HAHUH 1 K.YV]. 1. YMenue 4 gen.
000011IeHHE 110 TEME: IIOBTOp., | PACUCTHBIX HABEIKOB yd- YMeHHe caMOCTOATENbHO OPIaHH30BbIBATh | OPHEHTHPOBATHCS Ha Mast
«CTpoeHHE BENIECTB. 3a7aya csl. yueOHOe B3aMOJICHCTBHE B TPyIIIe MIOHIMAaHNE MPUIUH
XUMHUYECKas CBSI3bY 3, c1p. 2.YMeHue pemarb ILYVY. ycrexa B y4eOHOH

202 THUIIOBBIE IPUMEPHI YMmeHue: JIeSITENbHOCTH
' KOHTPOJIbHOU paboThI. * OCYIIECTBIISITH aHAIN3 00BEKTOB C
TECTHI BBIJICJICHUEM CYILECTBEHHBIX U
crp.193 HECYIECTBEHHBIX PH3HAKOB;
* OCYILECTBIISITh CUHTE3 KaK COCTAaBICHUE
LEJIOTO U3 YacTei.
P.YV/I.
Ymenus:
1.0cyn1ecTBIATS HTOTOBBIN U TOIIAT OBBII
KOHTPOJIb 110 pe3yJIbTaTy;
2. AlekBaTHO BOCIIPUHUMATh OLIEHKY
YUHUTEIS;
3. Pasnuuats coco® u pe3ynbrar
JIeNCTBUS

68. Konrtponbhas pabora YMenue oBageHus K.YVY/. ‘YMeHue OlleHUTh CBOU
Ne4 mo Temam: HaBBIKAMH KOHTPOJIS U YMeHHe caMOCTOSATETbHO OPTaHH30BBIBATh | ydeOHBIE TOCTIKEHHUS
«Ilepuoauueckuii 3ak0H OLIEHKH CBOEH yueOHoe faeiicTBHe.

U TIepUonIecKas JIeATENIBHOCTH, YMEHUE ILYY].
CHUCTEMA XMMHUYECKUX NPEIBUIETh BO3MOXKHbBIE VYMeHne npeoOpa3oBeIBATE HHPOPMALHUIO 4 men.
anemenToB . U. HIOCJIE/ICTBHS CBOUX U3 OZIHOTO BUJIA B IPYTOM. Mas

MemnpeneeBa. Ctpoerne
atoma. CtpoeHne
BeIIeCTB. XUMHUYECKast
CBSI3b»

eHCTBUMN

P.YVI.
YMeHHe cOCTaBIATh IUIAH PeICHUS
pOOIEMBI

HUroro: 68 uacos.
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KoHTpoabHBIX paboT - 4 yacoB
[Ipaktueckux padboT — 6 4acos

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE YPOKOB XUMHMU B 9 KJIACCE

(2 HACA B HEJIEJIIO).
Ne | Conep:xkanme Ko | Jlara MarepuaiabHO- YHuBepcaabHble yueOHbIe 1eiiCTBHSA Jomamne
4ecTB | MpoBex e 3a/1aHue
Yp | pa3aena, TeMbl. p TeXHUYECKOoe YY)
0 eHUs
OK
OCHAILlCHHUE
a 4acoB
IoBTOpenue (4 yaca)
1 [ToBTOpEHuUE . 1 1 men | Ilpe3enranuu 3natb npasuia Th. KOHCIIEKT
HNuctpykrax o Th cent | «IIpaBuia Th B
. PeryasiTuBHbI€: CTaBAT y4eOHYIO 3a[auy, OMPEIEISIOT OCIeI0BaTEIbHOCTh
[lepuonnueckuit KaOWHETEe XUMUI, .
MIPOMEKYTOUHBIX LEJIEH C YYETOM KOHKPETHOIO pe3yJIbTaTa, COCTABIISIOT
3akoH. CTpoeHue . @
IJIaH ¥ QJITCOPUTM JE€HCTBUM
aToma
JIuyHocTHBIe: POpMUPOBATH MOTHUBALIMIO K LIEJICHATIPABICHHOM
[I03HABATEJIbHOU JESATEIBHOCTH, OCO3HAHHOE, YBAXKUTEIBHOE U
J0OpOo’KeNaTeTbHOE OTHOIICHUE K JPYTOMY YEJIOBEKY
2 [ToBTOpEHME 1 1 Hen Mogens aToma. JIuyHocTHbIe: POpMUPOBATH MOTHBALIMIO K LIEJICHATIPABICHHOM KOHCIIEKT
Crpoenue aToma. CEHT [I03HABATEJIbHOM ESATEIBHOCTH, OCO3HAHHOE, YBAXKUTEIBHOE U
J0OpOo’KeNaTeTbHOE OTHOIICHUE K JPYTOMY YEJIOBEKY
PeryasiTuBHbBIE: CTaBAT YU4eOHYIO 3a/1aqy, OMPEIEISIIOT MOCIeI0BATEIbHOCTh
MPOMEXKYTOUHBIX LIEJIEH C YYETOM KOHKPETHOTO pe3yJibTaTa, COCTABIISIOT
IJIaH U aJITOPUTM JIEMCTBUI
3 [ToBTOpEHME. 1 2 Hen Tabnuna JInyHocTHBbIe: POPMUPOBATH MOTUBALIUIO K LIEJICHATIPABICHHON KOHCIIEKT
XuMuyecKas CBS3b. CEHT «XuMHYecKas MO3HABATEJIbHOMN €S TEIbHOCTH, OCOZHAHHOE, YBAXKUTEIIBHOE 1
CBSI3b» T00poXKenaTeIbHOe OTHOIICHHE K JPYTOMY YEIOBEKY

ITo3HaBaTeJIbHBIE: BEIBIIAIOT MMPUYHUHBI U CIICACTBUSA ﬂBHCHHfI, CTPOAT
JIOTUYCCKHUE PACCYXKIACHUS, YCTAaHABIMBAIOT IPUYUHHO — CJIICACTBCHHBLIC CBA3HU
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4 | [loBTOpeHue. 2 Hex Tab6ma OBP 3HaTh ONPEIEIICHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIINH,
CreneHpb OKHCIICHUSI. CEeHT OKHUCJIUTENIS,, BOCCTAHOBUTES
ITo3HaBaTenbHBbIE: BBIABISAIOT IPUYUHBI U CIICJCTBUS SIBJICHUM, CTPOSIT
JIOTUYECKHE PACCYkICHUS, yCTAHABIUBAIOT IPUUUHHO — CJICJICTBEHHBIE CBSI3H
PerysiTUBHBI€:BBIIBUTAIOT BEPCUH PEIICHUS MTPOOJIEMbI, 0CO3HABATD
KOHEYHBIN pe3yJbTaT
KoMMyHUKaTHBHBIE:OTCTAaNBATh CBOIO TOUKY 3pEHUS, IPUBOAUTH
apryMEHTBHI, MOATBEPKAas UX (pakTaMu pa3ianyaTh B yCTHOW PEYH MHEHHE,
JI0KAa3aTeNbCTBA, TUIIOTE3bI, TEOPUU
Pa3znen 1.MHuoroo6pa3ue XuMu4ecKux peakuuii 14 yacon
1- | OkucnurenbHO- 3 Hen [Ipesenranuu 3HaTh ONpeIeICHUST OKUCITUTEIBHO-BOCCTAHOBUTEIHLHOM peaKIln, /3. §1
2 | BOCCTaHOBUTEIbHBIC CEeHT «[IpaBuna Th B OKHUCJIUTENIS,, BOCCTAHOBHUTENS. YMETh YPAaBHUBATH OKUCIUTEIBHO- Bonp. 1,2;
peakuuu. Peakiuun KaOMHEeTEe XUMUW», | BOCCTAHOBUTEJbHBIE PEAKIIMH, PA3bACHATH IPOLECCH OKUCIECHUS U Bomp. 5,
COEJIUHEHMS, peserraris « BOCCTaHOBJIEHHUS, IPUBOIUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TECTOBBIE
HTAIUs .
pa3noxkeHus, P H peaxiuii. 3aJlaHusl.
OKHUCIHUTENBHO-
3aMEeLIEHUS U
oGMeHA BoccTaHOBUTENbHBI | [lo3HaBaTe/IbHBIE: BBIOMPAIOT OCHOBAHMS U KPUTEPUH I KiIacCU(PUKALUN

€ peakuuun»

peakiuii mpeoOpa3oBeIBaTh HH()OPMAIIMIO U3 OJJHOTO BUJA B IPYTOM U
BBIOMPATH JJ1s1 ce0s1 y100HYI0 hopmMy (hUKcaIuy peicTaBiIeHust THPOPMAITHI

PeryasiTUBHBIE:BBIIBUTAIOT BEPCUH PEILICHHs TPOOJIEMBbI, OCO3HABATh
KOHEYHBIN pe3yJbTaT

KoMMyHuKaTHBHBIE:OTCTaUBaTh CBOIO TOUKY 3pEHUS, IPUBOAUTH
apryMeHTBHI, MOATBEPKAas uX (pakTaMu pa3ianyaTh B yCTHOW peyd MHEHHE,
JI0Ka3aTeNnbCTBa, TUIIOTE3bI, TEOPUN

JInunocrHbie: DopMUpOBaTH MOTUBALUIO K LCJICHAIPABICHHON
MIO3HABATEJIBHON IEATEIBHOCTH, OCO3HAHHOE, YBAKUTEIIBHOE U
N00posKenaTelbHOe OTHOIIEHHE K JPYTOMY YEIOBEKY, €ro
MHEHHIO,MUPOBO33peHNI0 OTINYaTh OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuyuy OT XMMUYECKUX PEAaKIUI APYTUX TUIIOB. Y paBHUBATh
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU
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TemmoBoii a3 ekt 4 nen MynsTuMennitnas | 3HaTh KiIacCU(DUKAIIMOHHBIN MPU3HAK TEPMOXUMHUYECKUX peakuuid. [lonnmats | /3. § 2,
XUMHUYECKUX CEHT YCTaHOBKA. 3HaYeHHE TEPMHUHOB: TEIUIOBOM YPPEKT XUMUYECKOUN peaKku, ymp. 3,4;
peakuuii. k30- U Muxposaboparopu TEPMOXMMHUYECKOE YPaBHEHUE PEAKLIUHU, 3K30- U SHAOTEPMHUUECKUE PEAKIIUH.
SHIOTEPMUUYECKHUE p YMeTh 3anuchIBaTh TEPMOXUMUYECKUE YPABHEHUS PEAKLIIUNA U BBIYUCIITh
peaxkuuu. KOJIMYECTBO TEIUIOTHI I10 TEPMOXUMHUYECKOMY YPaBHEHUIO PEAKIIUH.
Pacuémmnuie 3a0auu AL. TIpunmepet 9K30- PeryasiTuBHbBI€:BBIBUTAIOT BEPCUH PEIICHUS TPOOJIEMBI, OCO3HABATD
1. " KOHEYHBIN pe3yJbTaT
SHIOTEPMUYECKHUX

Boruncnenus no peaxuii. IMo3naBaTeIbHbIE:BBIONPAIOT OCHOBAHUS M KPUTEPHH IS KIacCU(DUKAITIH
TEPMOXUMHYECKUM e peaknuii mpeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJJHOTO BHIA B IPYTOH H
ypaBHEHUsM | Hen BBIOMPATH 17151 ce0s1 yI00HYIO hopMy (DHUKCAITUU TIPeICTaBICHUS HHPOPMAIIHH
CEHT peaKLui ®opMHUpOBaTh 1IEIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY

YPOBHIO pa3BUTHs HAyKH. OTINYaTh TEPMOXUMUUYECKUE YPABHEHUS PEaKLIMiA

OT APYTUX BUJIOB YPABHEHUN XMMHYECKUX peakiui. Paznuyars 3K30- U

SHIOTEPMUYECKOU PEAKLIUH.
Ckopoctb 4 men .. 3HATh ONPEIEIIEHNE CKOPOCTH XUMUYECKON PEAKIIMH U €€ 3aBUCHUMOCTb OT /38 3,
XUMHUYECKUX CEHT B3anmopeicteue YCJIOBHM NpOTeKaHus peakuuu. IloHnmaTs 3HaueHne TEPMUHOB ynp. 4,
peaxkuui. IIUHKA C COJISTHOM M | «KaTalnu3aTop», «KMHTMOUTOP», «(EPMEHTb. Y METh ONPEeIsATh, KaK TECTOBBIE
[lepBoHauasbHbBIE YKCYyCHOM M3MEHHUTCS CKOPOCTh PEaKLUU MOJT BIMSIHUEM Pa3INuHbIX (PaKTOPOB. 3aJlaHusl.
IIPEJICTaBICHUS O KHCIIOTaMH.
KATATNEC. BiauMoneficTaie PeryasiTuBHBI€: CAMOCTOSTENILHO OOHAPYKUBAIOT U (POPMYIUPYIOT

I'paHyJIMPOBAHHOTO mpobnemy.

[IUHKA U IUHKOBOU
MBI C CONSTHOM
KHCJIOTOM.
BzaumopeiictBue
okcuna meau(Il) c
CEpPHOM KUCIOTOU
paszHoit
KOHIIEHTpALUU TIPU
pa3HbIX
TeMueparypax.

I1C

ITo3HaBaTeJIbHbIE: BEISBIISIOT IMPUYKUHBI U CIICACTBUA $[BJ'I€HI/II71, CTpPOAT
JIOTUYCCKUC PACCYKJACHUS, YCTAHABJIIMBAOT MIPUYNHHO — CJICACTBCHHBIC CBA3U

KoMMyHuKaTHBHBIE: YUUTHIBAIOT Pa3HbIE MHEHUS U CTPEMSATCS K
KOOpJMHAIIMY Pa3IMYHbIX TO3UIUHI B COTPYAHUYECTBE, HOPMYITUPYIOT
COOCTBEHHOE MHEHME U 103Ul GopMupoBaTh MOTHUBAIUIO K
L[eJICHAIIPaBJIICHHOM TI03HABATEIbHOU JEATEIIBHOCTH, OCO3HAHHOE,
yBaKUTeNbHOE U 100OpoxkernarenbHo HabmonaTh ¥ ONMChIBaTh XUMHUECKUE
peakuyu, CpaBHUBATh, COITOCTABIIATh, AEJIaTh BHIBOJBI.

72




Ilpaxmuueckas luen Muxkponaboparopu | YMeTb IPUMEHSTh TEOPETUUECKUE 3HAHUSI HA ITPAKTHKE, OOBSICHSTD [ToBTOpEeH
paboma Nel. OKT u pE3yJIbTaThl IPOBOJUMBIX OIBITOB, XapaKTEPU30BaATh YCIOBUS MPOTEKAHUS ue
U3yuenus ycnoeuti Tb npu pabdote ¢ peaKtit . TPEARIAYIL
npogeoenus peaKTUBaMHU. PeryasituBHbie: OCyIIECTBIISIIOT MOUIArOBBI KOHTPOJb 110 Pe3yJbTaTy ;raOTepHana
XUMu4eckou . .
pearyu na ee Ha6op peaktuBoB | Ilo3HaBaTesibHbIe: CTPOST peueBOE BHICKA3bIBAHNUE B YCTHOM U MMCbMEHHOM
cropocm. COTJIACHO dbopme
WHCTPYKLUHU
yaeGHIKa KoMMmyHukaTuBHbI€: Y‘II/ITBIBaIOT pa3Hble MHEHUS U CTPEMSTCS K

KOOPJAWHAIMY PA3JIMYHBIX MO3UIUI B COTpYHHYECTBE Pa3BuBaTh yMEHHS

OIICHUBATh CUTYAIIUIO U OTIEPATUBHO MPUHUMATh PEIICHUE, HAXOIUTh

aJIeKBaTHBIEC CIIOCOOBI B3aUMOJICHCTBHS C OJHOKIACCHUKAMH BO BpEMsI

MPOBEJICHUS MpaKTUYeCKoi paboThl. CoOt01aTh MpaBuUiia TEXHUKU

6e30macHOCTH Mpu padboTe C 1abopaTOPHBIM 0OOPYAOBAHHUEM U XUMHUUECKUMHU

pEeaKTUBaMU, OKa3bIBaTh MEPBYIO MOMOIIb IIPU 0XKOTAX U TpaBMax,

MOJIYYCHHBIX TIPU paboTe ¢ peaKTUBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.
Obpatumsie u 1 Hen TaOJINLIBI 3HaTh onpeeseHns 00paTUMbIX U HEOOPaTUMBIX PEAKIUI, XUMUYECKOTO IL.5
HeoOpaTUMblIe OKT. pPaBHOBECHS], YCIOBUS CMELIEHUS] XMMUYECKOTO paBHOBECHUS. Y METh
peakmun. [lousTHE O OOBSICHATH HA KOHKPETHOM ITPUMEPE CIIOCOOBI CMETEHHSI XUMHYECKOTO
XUMHUYECKOM paBHOBECHS.
PaBHOBECHH.

PeryasiTuBHBI€:CaMOCTOSTENIBHO OOHAPYKUBAIOT U (POPMYIUPYIOT

npobiemy.

ITo3HaBaTeIbHBIE:BBISBISAIOT IPUUUHBI U CIEICTBUS SIBICHHUH, CTPOST

JIOTUYECKHE PaCcCykICHUS, yCTaHABIUBAIOT IPUUMHHO — CJICJICTBEHHbBIE CBS3U

KoMMyHUKaTHBHBIE:yUYUTHIBAIOT pa3Hble MHEHUS M CTPEMSATCS K

KOOPJAWHAINH PA3JIMIHBIX TIO3UIUI B COTPYTHHUECTBE, (OPMYITHPYIOT

COOCTBEHHOE MHEHHE U NMO3UIHI0Pa3BUBaTh KOMMYHUKATUBHYIO

KOMITIETEHTHOCTh, YMEHUE YBaKATh HHYIO TOUKY 3PEHUS TIPU 00CYKICHUH

npo6aembl. HabmoaTh 1 onucsBaTh XUMHUECKUE PEAKIIMY, CPAaBHUBATD,

COIIOCTABJISITh, JIEJIaTh BBIBOJIBI.
CymHocTh npolecca 2 Hen . UcnibiTanue 3HaTh ONpPEAETCHUS OHATUU «IJIEKTPOIUTY, KHEIICKTPOIIUTY, I1.6
ANEKTPOJINTUIECKON OKT. pacTBOpOB «QIEKTPOIUTHYECKAs TUCCOLMALIU». YMETh WILTIOCTPUPOBATh IPUMEPAMU
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Jucconranuu.

BEI[ECTB Ha
ANEKTPUIECKYIO
MIPOBOJIUMOCT.
JIBMKEeHHE HOHOB B
ANEKTPUIECKOM
moJie

I1C

W3YYCHHBIE TIOHATHUS U OOBSICHITH IPUYUHY SJIEKTPOIPOBOIHOCTH BOTHBIX
pPacTBOPOB COJICH, KUCIIOT U IIEJIOYEH.

PeryJisiTUBHBIe: CTaBAT YUeOHYIO 3a/1auy, OIPEAEIIOT IIOCIE10BATEIILHOCTD
IIPOMEXKYTOYHBIX LIEJIEH C yYETOM KOHKPETHOIO PE3YJIbTaTa, COCTABIISAIOT
IJIaH ¥ QJITOPUTM JEHCTBUN

IMo3HaBaTeIbHBIE:CAMOCTOATEIHHO BBICTSIOT (DOPMYIUPYIOT
MO3HABATENIbHYIO 1I€J1b, UCTIOJIb3YS OOIINE MPUEMbI PELICHUS 3a/1a4

KommyHukaTtuBHble: KOHTpOIb U OLIEHKA IEUCTBUI NIapTHEPA
®opMHUpPOBaTh OTBETCTBEHHOE OTHOLIEHHUE K YYEHHIO, TOTOBHOCTD U
CIIOCOOHOCTH K CaMOpa3BUTHIO U caMo00pa3oBaHuto. Pa3BuBaTh
KOMMYHHMKAaTUBHYI0 KOMIIETEHTHOCTb, YMEHHE yBa)KaThb UHYIO TOUKY 3PEHUS
npu 00CyXaeHuH poodsiemMbl. FIcrionb30BaTh MEXIPEAMETHBIE CBSI3H,
IPOBOJUTH HAOJIOEHHUS 10 X0y JIEMOHCTPALIMIOHHOI'O SKCIIEPUMEHTA,
UCCIIEI0BATh CBOMCTBA PACTBOPOB IEKTPOIUTOB U HEAJIEKTPOJIUTOB,
00CY»X/1aTh B IpyHIax pe3yJbTaThl OMBITOB.

Juccomuanus
KHCJIOT, OCHOBaHWH
U COJIEH.

2 Hen
OKT.

IIpe3enTanus «
DIIeKTPOTUTHIECKA
S TUCCOIUAITUS

Hpe3eHTaL{I/I}I « BHCKTpOJ'II/ITI/I‘leCKaH Jucconuanus

PerynsiTuBHBIE: CTaBAT y4eOHYIO 3aa4y, ONPEIEIAIOT OCIEI0BATENBHOCTD
IIPOMEKYTOUHBIX LIEJIEH C yUETOM KOHKPETHOIO PE3ysbTaTa, COCTABISAIOT
IIJIaH ¥ QJITOPUTM JEHCTBAN

ITo3HaBaTebHBIE:CAMOCTOATEILHO BBIICISAIOT (POPMYIUPYIOT
MI03HABATENBHYIO 11€J1b, UCTIONb3Ys O0IIME MPUEMbI pellIeHUs 3a/1a4

KommyHunkaTuBHbIe: KOHTPOJIb M OLIEHKA IEVCTBUIM NTapTHEPA.
®opMHpPOBaTh OTBETCTBEHHOE OTHOLIEHHUE K YUEHHIO, TOTOBHOCTD U
CIOCOOHOCTH K CAaMOPa3BHUTHIO U camMmoo0pa3oBanuto [IpoBoanTs HaOMIOICHHS
B XOJI€ IEMOHCTPAIIMOHHOT0 3KCIIEPUMEHTA, UCCIIEN0BATh CBOMCTBA
PacTBOPOB 3JIEKTPOIUTOB, OOCYKIATh PE3YJIbTAThl ONBITOB, JE€JIaTh BBIBOJIBI.

I1.7

CnaOble U CUIbHBIE
ANEKTPOJIUTHI.
CreneHb
TIACCOIIAAIINH.

3 Hen
OKT.

Hameuatannsie
TaOIUIBI

3HaTh ONpe/IeICHUS TTOHITHI «CTETEeHb YJIEKTPOJIUTUUECKON TUCCOITHAIINY,
«CHJIbHBIE AJIEKTPOJIUTHDY, «CIa0ble AIeKTPOIUTE. [loHMMaTh pa3HuUIly
MEXIy CUJILHBIMHU U CIA0BIMU JJICKTPOIUTAMHU.

PeryasiTuBHBIE: CTaBAT YUEOHYIO 33]a4y, ONPEIEISIOT OCIEeI0BATEIbHOCTD

I1.8
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MIPOMEKYTOUHBIX IIeJIeH C yUeTOM KOHKPETHOIO pe3yibTaTa, COCTABISIOT
IJIaH U aJITOPUTM JCHCTBUI

IMo3HaBaTeIbHBIE: CAMOCTOSTEIHHO BBIICISIOTHOPMYIUPYIOT
MO3HABATENIbHYIO 1I€J1b, UCTIOJIb3YS OOIINE MPUEMbI PELICHUS 3a/1a4

KommynukatuBHbie: KOHTpOIJIb M OIIEHKA ICMUCTBUI apTHEpA.
dopMUpOBaTH OTBETCTBEHHOE OTHOIIEHUE K YYCHHIO, TOTOBHOCTh U
CIIOCOOHOCTH K CaMOPa3BUTHIO U caMo00pa3oBaHuio. PaboTaTk ¢ TeKCTOM,
HaxOJIUTh B HEM OTBETHI HA 3aJJaHHBIC YYUTEIEM BOMPOCHI, IPOBOIUTD
HaOJIOICHUS 32 XOJIOM J€MOHCTPAIIMOHHOTO SKCIIEPUMEHTa, 00CYXKIaTh
pE3yJIbTaThl OMBITOB, JI€1aTh BHIBOJIBI.

10 | Peakiuu HOHHOTO 3 Hen [Ipe3entanus « 3HaTh ONpe/esieHre PeaKIiii HOHHOTO 0OMEHa, YCIOBHSI UX MPOTEKaHUS. I1.9
OoOMEHa U YCIIOBUS OKT. Peakuuu noHHOro | YMETh COCTaBIATh MOJHBIE U COKPAIEHHBIE HOHHBIE YPAaBHEHUS
UX IPOTEKaHUS. oOMeHa HEOOpaTUMBIX PEAKIU U Pa3bACHATh UX CYIIHOCTb, TPUBOIUTH PUMEPHI
JL.ONel Pearuuu peaxkiuii HFOHHOro OOMeHa, UAYLIUX 0 KOHIA.
obMmena mexcoy ITo3HaBaTebHBbIE: CAMOCTOSTENBHO BBIIEISAIOT (GOPMYIUPYIOT
pacmeopamu MIO03HABATENBHYIO 11€J1b, UCIIONb3Ys OOIIME MPUEMBI pEIIeHUs 3a/1a4
SNEeKMPOIUMO8 . .
KommynukatuBHble: KOHTpoIb U OlleHKa A€MCTBUI TapTHEpa.
dopMHUpOBaTH MUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU, KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh U YBa)KEHHUE K NHOU
TOYKE 3pEHHUs IIPU 00CYXKJIEHUH Pe3yJIbTaTOB BHIIIOJIHEHHON PaOOTHI.
HabmoiaTe ¥ ONUCHIBATh CBOMCTBA U3yYaeMbIX BEIIECTB B X0O/I€
n1abopaTopHOTro 3KcrepuMeHnTa. Mcnonb3oBaTh 1abopaTopHOe 000pyA0BaHUE
U XUMHUYECKYIO TIOCY Y.
11 | Xumuueckue 4 nven I1C, TP YMeTh COCTaBIIATh MOJHBIE U COKPAIIEHHBIE MOHHBIE YPAaBHEHUS I1.9
CBOMCTBA OCHOBHBIX OKT. HEOOpaTUMBIX PEAKLUN U Pa3bsICHATh UX CYIIHOCTb. XapaKTepU30BaTh

KJIaCCOB
HEOPraHUYeCKUX
COEJMHEHHI B CBETE
MIpe/ICTaBICHHUH 00
AJIEKTPOIUTAYECKOM
Jucconuanuuu nu

YCIIOBUSA TCUCHUA peaKquI, HAYyIIHUX 10 KOHIIA, B paCTBOpax 3JICKTPOJIUTOB.

PeryasiTuBHbBIE: CTaBAT YU4eOHYIO 3a/1aqy, OMPEIEISIIOT MOCIeI0BATEIbHOCTh
MPOMEXKYTOUHBIX LEJIEH C Y4ETOM KOHKPETHOTO pe3yJibTaTa, COCTaBIISIOT
IJIaH U aJITOPUTM JECHUCTBHUI

Ilo3HaBaTeIbHbIE:CAMOCTOSATEIHLHO BEIICTSIOT (DOPMYIUPYIOT
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OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaKuui.

MO3HABATEJIbHYIO 11€J1b, UCII0JIb3Ys OOIIME MPUEMbI PEIICHUS 3a1a4

KommynukatuBHbie: KOHTpOJIb M OLICHKA JIEMUCTBUM mapTHEpa.
®opmMHUpOBaTH MUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU, KOMMYHUKATUBHYIO KOMIIETEHTHOCTh U YBAXKEHHUE K UHOM
TOYKE 3pEHUS TP 00CYKIICHUU PE3yIbTATOB BHITIOTHECHHON
pabotsl.MccienoBath cBOWCTBA paCTBOPOB AIIEKTPOJIUTOB, OMUCHIBATH
CBOICTBA M3y4YaE€MBbIX BEILECTB B X0JI€ JaOOPaTOPHOTO KCIIEPUMEHTA, JaBaTh
oTnpeieNieHUs] HOHITUN «AJIEKTPOIUTY, KHEIIEKTPOIUT, KHOH», KKATHOHY,
«anron». CoCTaBIATh MOJIHBIC U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIIUi
Ha MpUMepe CBONCTB OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COCAMHEHUN

12 | Tuaponus conei. 4 nen IIpe3enTanus 3HaTh ONpeeIeHUE TUIPOIIN3a COIeH. YMETh ONPEAEIISATh XapaKkTep Cpeibl I1.10,11
OGoGimenHe 110 OKT. «'uaponus conen» | pacTBOPOB COJIEHM IO UX COCTABY.
TeMaM « PeryasiTuBHBIE:BHOCSAT HEOOXOAUMBIE KOPPEKTUBBI B JICHCTBHE MOCIIE €TI0
Knaccudukanus 3aBEpIICHUSI Ha OCHOBE €0 U YUeTa XapakTepa CJIeTaHHbIX OIIHOOK.
XUMHUYECKUX . .
peaKIuiin) 1 « ITo3HaBaTebHBIE:CTPOST PEUEBOE BHICKA3bIBAHUE B YCTHOM U MMCbMEHHOMN
DNeKTpoNIUTHYECKast (popme
AuCConHaIusy KoMMyHHKaTHBHBIE:KOHTPOIUPYIOT IelCTBHS napTHepa PopMuUpoBaTh
OTBETCTBEHHOE OTHOIIIEHUE K YUEHUIO, TOTOBHOCTb U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPa30BAHUI0 DKCIIEPUMEHTAIBLHO OMPEENIATh CPeLy
pactBopoB. PaGoTate B rpymnmnax mo Bompocam 000OIIeHHs 110 MPOiICHHOMY
MaTepuaity
Ilpaxmuueckasn 2 Hen MuxkponabopaTopu | YMeTh NPUMEHSTh TEOPETUICCKHE 3HAHUS Ha TIPAKTUKE, OOBICHITH [Toaroros
paboma Ne2 HOsI0. u pe3yabTaThl MPOBOJAMMBIX OIBITOB, XapaKTEPU30BATh YCIOBHUS POTEKAHUS Ka K
«Pelllerie TB npu paGoe peaxiuii B pacTBOpax 3JIEKTPOIUTOB IO KOHIIA. K(BHTp6OJ'II)H
13 AKCIEPUMEHTAJIbHBI peaKkTHUBaMH. PeryasituBHbIe: OCyIECTBISIOT MOLIATOBBIA KOHTPOJIb M0 PE3YyJIbTATy O paboTe.

X 3a7a4 I10 TEME «
CBolicTBa KHCIOT,

OCHOBaHUM U CoNeH
KaK 3JIEKTPOJIUTOBY

IMo3naBaTenbHbIe: CTPOSIT peueBOe BHICKA3bIBAaHUE B YCTHOW U MUCHbMEHHOMN
dbopme
KoMMyHuKaTHBHBIE: YUUTHIBAIOT Pa3HbIC MHEHUS U CTPEMSITCS K

KOOpJMHAIIMY Pa3IMYHbIX NO3UIHHA B cOTpyaHUYecTBe Pa3BuBaTh ymMeHus
OIICHUBATh CUTYAIIMIO M OTIEPATUBHO MPUHUMAThH PEIICHUE, HAXOIUTh
/0




aJIeKBaTHBIC CIIOCOOBI B3aUMOICHCTBHS C OJHOKIACCHUKAMH BO BpEMs
HPOBECHUS MPAKTUIECKOM paboThl. CoOMI0IaTh TpaBHiIa TEXHUKH
Oe3ormacHOCTH MpH padboTe ¢ 1a00PaTOPHBIM 000PYIOBAHUEM H XUMUYCCKIMHU
pEeaKTUBaMH, OKa3bIBaTh MEPBYO MOMOIIb IIPH 0XKOTaxX U TPaBMaXx,
MOJIYYCHHBIX TIPU pab0Te ¢ peaKTUBAMHK U JIAOOPaTOPHBIM 000PY/I0BAHUEM,
UCCJIEI0BATh CBOWCTBA PACTBOPOB AJIEKTPOJIUTOB.

14 | Konmponvuas 2 "Hen Haneuaranubie YMeTh UCTIONB30BaTh MPUOOpPETEHHBIE 3HAaHUST | ==mmemmemmees
paboma Nel HO50. paboTHI IO . .
BAPHAHTAM PeryasiTuBHBIE: OCYIIECTBIISIFOT MOIIATOBBIN M UTOTOBBIA KOHTPOJIb 110
« Knaccudukanus pe3ynbTaTy. POpMHUPOBATH OTBETCTBEHHOE OTHOILIEHUE K YUEHUIO,
XUMUYECKUX TFOTOBHOCTb U CIIOCOOHOCTb K CAMOPa3BUTHUIO U CaMOOOPa30BaHUIO
peaKkuin» U « BhInonHATE 3a/1aHus ONPENEIEHHOMN CIOXKHOCTH MO IPONIEHHOMY
DNEeKTPOIUTHYECKAS MaTrepuay.
U CCOLIALUS»
Pa3znen 2. Muoroo6pasue BeurectB 43uaca
15 | Hemerasibl 3 Hex /. ®usnueckue 3HaTh 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB B A-rpynnax. Ymers | I1.12
[Tonoxxenne HOsI0. CBOICTBa JIaBaTh XapaKTEPUCTUKY 3JIEMEHTOB-TAJIOT€HOB MO MX MOJIOKEHUIO B
rajloreHoB B raJOreHoB. NepUOANYECKOl TaOIuIle U CTPOSHUIO aTOMOB.
MIEPUOINYECKON . .
TaGIIHIE M CTPOCHHE I1C Pel"y.]'HiT]/lBHbIe: [1anupyroT CBOM IEMCTBUS B CBSI3U C MOCTABIECHHOM
HX ATOMOB. 3a/1auell ¥ yCIOBUSAMHU €€ pelIeHUs
CaoiicTaa, ITo3naBartenbHble: CTaBAT U GOPMYIUPYIOT LETU U MPOOIEMBI ypOKa
MOJIyYEHUE U
NpHMEHeHe KoMmyHnkaTuBHbIE: AIEKBaTHO UCIIOJIB3YIOT PEUEBBIE CPEICTBA JIIS
N 3¢ (HEeKTUBHOTO peleHUs KOMMYHUKATUBHBIX 3a/1a4
JLO. 2. BoITecHenne JIuunocTHbIe: PazBuBaloT 0CO3HAHHOE OTHOIIEHUE K CBOUM COOCTBEHHBIM
rasoTeHaMH APYT noctynkaM @opMupoBaTh HEIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE }
APYTa W3 PaCTBOPOB COBPEMEHHOMY YPOBHIO PasBUTH HAYKH. CamocrosrenbHas paboTta ¢ KHHIOH
T — C LIeTIbI0 YITyOJIeHUsl 3HAaHUH O IEPUOINUYECKOM 3aKOHE U NePUOANYECKOM
crucTeMe XUMU4YecKux 35emMeHToB /. . MeHieneeBa u CTpOEHUHN BEIIECTBA.
16 | Xnop. CoiicTBa 3 Hen [IpezenTanus 3HaTh CBOICTBA XJIOpa KaK MPOCTOr0 BELIECTBA. Y METh COCTABJIATh U I1.13
IIPUMEHEHHE XJIOpA. HOsI0. OOBSCHATH C TOUKHU 3PCHUS OKUCIICHHUSI 1 BOCCTAHOBJICHHSI YPABHCHHUS
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I1C

peaKkLyii, XapaKTepU3yOIUX XUMUIECKUE CBOMCTBA XJIOpA.
PeryastuBHble: Pa3nuyaror ciocob U pe3yibTar 1eHCTBUS
ITo3naBatenbHble: BiageroT oOuM nprueMoM pelieHus 3aaay

KomMyHnukaTtuBHbIe: /[0OroBapuBarOTCst O COBMECTHOM JIEATEIILHOCTH,
MPUXOs K 001IeMy pereHno @opMUpoBaTh 11EJI0CTHOE MUPOBO33PEHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHA Hayku. PaboTaTh ¢
TEKCTOM, HaXxOJIUTh MPUMEPBI, TOATBEPKIAIOIINE TEKCTOBYIO HH(OPMAITHIO,
Ha0JII0/1aTh 33 XOJ0M IKCIIEPUMEHTAa U 00CYKIaTh €ro. 3aruchiBaTh
YpaBHEHUS PEAKIIMA B OOBSICHATH UX C TOYKH 3PCHUS OKUCIICHUS U
BOCCTAHOBJICHHS.

17

XIJI0pOBOAOPO:
MOJTy4YeHUE U
CBOICTBA

4 gen
HO50.

. ITonyuyenue
XJIOPOBOJIOpOAA U
pacTBOpPEHHE €ro B
BOJIC.

3HaTh CIIOCO0 MOTyYeHHsI XJIOPOBOJOPOa B 1a00OpaTOPUU U YMETh COOMPATh
ero B MpoOUpKy, KoJ0y. YMeTh XapaKTepru30BaTh CBOKWCTBA XJIOPOBOIOPOIA.

IMo3HaBaTenbHbIe: BriageroT o0mmM MprueMoM perieHus 3a1ad

KommyHnukaTtuBHbIe: J[0roBapuBaroTCs O COBMECTHOM JIESITEIBHOCTH,
MPUXOJAT K 001IEMY PEIICHHUIO.

PerynasituBHblie: [lmaHupyIOT CBOM ACMCTBUSA B COOTBETCTBUH C
IIOCTaBJIEHHOW 3a/la4ell U yCIOBUAMM €€ peanu3aunu BocnuTsiBaTh
POCCUICKYIO IPaX/1aHCKYIO0 HIEHTUUYHOCTb: MaTPUOTU3M, JIFOOOBb U YBaKEHUE
Kk OTeuecTBy, YyBCTBO FOPAOCTH 332 OT€UECTBEHHYIO HayKy. CoOnoaaTh
IpaBUJia TEXHUKHU 0€30IaCHOCTH MpHU paboTe ¢ KOHIIEHTPUPOBAHHBIMU
KHCJIOTaMHU, HarpeBaTelIbHbIMU ipubopaMu. HabmoaaTh 1eMOHCTpallMoOHHbIE
Y CaMOCTOATENbHBIE ONBITHI. OMUCHIBAaTh CBOMCTBA N3Yy4aEMOr0 BEIIECTBA Ha
OCHOBE Ha0IIOICHUIL.

I1.14

18

ConsgHas KUCI0Ta U
€€ COJIn

4 uen
HOS0.

IIpe3entanus

3HaTh O6H_[I/Ie U UHAUBHUIYAJIbHBIC CBOMCTBA COJISTHOM KUCIIOTBI. Y METh
OTJINYAaTh COJIAHYIO KHUCJIOTY U e€ colm oT APYrux KMUCJIOT U COJIeH.

PerJIHTI/IBHbICZ PaznuuaroT criocod u pe3yabTaTt JIeicTBUA
ITo3HaBaTeabHble: Brnageot O6H_II/IM IpUEMOM PCIICHHUA 3a1a1

KoMMyHMKaTHBHBIE: KOHTPOJHMPYIOT AEUCTBUS napTHEpa POpMUPOBATH

I1.15,16
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LIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BuTUs Hayku. CaMOCTOATENFHO paboTaTh € EIb0 yriTyOIeH s 3HAaHUH O
HOJTy4E€HHH U CBOWCTBAX XJIOPOBOJOPOA, O COCTaBE, CBOUCTBAX U
HNPUMEHEHHUHU COJITHON KHCIOTHI. COoOMI01aTh MEepHI MPEIOCTOPOKHOCTH MTPU
paboTe ¢ XMMUYECKUMH PEAKTUBAMMU.

19 | Ilpaxmuueckas 1 HEen MukponabopaTopu | 3HaTh 00IIME ¥ WHIUBUIyJIbHBIC CBOMCTBA COJISTHOW KUCIOTHL. YMETh I1.12-15
paboma Ne3 nexab. | s c Habopom I10JIy4aTh COJISIHYIO KUCHOTY MccienoBarh XuMuuecKue CBOMCTBA KUCIIOTHL.. | TOBTOPUTH
PEaKTUBOB Pacrio3naBaTh CONSHYIO KUCIIOTY U €€ COJIH.
«ITomyuenne
. COIJIaCHO .
COJISTHOM KHCIIOTBI U HHCTPYKITHH B PeryasituBHblie: Paznu4aroT crnoco0 u pe3ynbTar AecTBUS
U3y4EeHUE ee
. y4eOHuKe. IMo3naBartenbHble: Biageror oOmmmM nprueMoM petieHus 3aaad
CBOMCTB»
KoMMyHHKaTHBHBIE: KOHTPOIMPYIOT JEHCTBU MapTHepa PopMUPOBaATh
[[EJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3Butus Hayku. CaMOCTOSITENIbHO paboTaTh C LEbI0 YIITyOJIeHUs] 3HaHUH O
MOJTy4YEeHUHU M CBOMCTBAX COJITHON KUCJIOTHI, O COCTaBe, CBOMCTBAX U
npumeHnenuu . CoOoaaTh MEPHI IPEIOCTOPOKHOCTH MPU padboTe ¢
XMUMHUYECKUMHU PEAKTUBAMH.
20 | [omoxxenue 1 Hen I1C 3HaTh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB B A-rpynmnax, I1.17
KHCIIOPOJia U CEPHI B nekao. o ofpeieNIeHue MOHATHS AJIOTPOIMH. Y METh /1aBaTh XapaKTEPUCTUKY
o €3EHTaIHs
MEepUOANYECKON p H AJIEMEHTOB M MPOCTHIX BELIECTB MOATPYIIIHI KUCIOPOAA [0 UX MOJOKEHUIO B
CHUCTEME OnopHas Tabnuua | HEPUOTMIECKON TabIMIE M CTPOEHHIO ATOMOB. Y METh O0BACHATD, IOYEMY
XUMHYECKHUX YHCJIO MPOCTHIX BELIECTB B HECKOJBKO Pa3 MPEBBIIIAET YUCIO XUMHUECKUX
AJIEMEHTOB, AJIEMEHTOB.
CTPOEHHE UX . . .
ATOMOB PeryasiTuBHBIC: [UIAaHUPYIOT CBOU JEHCTBHS B CBSI3U C MIOCTaBJICHHOM 3a7aueil

AnnoTponus cepsl.

U YCJIOBUSIMH €€ PelleHusI.
IMo3naBaTeabHBbIe: CTAaBAT U (HOPMYITUPYIOT LIEIH U TPOOIIEMBI ypoKa

KoMMyHuKaTHBHBIE: aIEKBATHO MCIOJIb3YIOT PEYEBBIE CPEACTBA [

3¢ (HEeKTUBHOTO pellIeHNs] KOMMYHUKATUBHBIX 3a/1a4. @opMUpOBaThH
LIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BuTHs Hayku. CaMoCTOATENBbHO paboTaTh C y4EOHUKOM C LIENbIO
yray0OJieHHs] 3HAHUH O IEPUOIMUECKOM 3aKOHE U IEPUOJMUECKON CHCTEME
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XxuMHueckux anemMeHToB . . MenaeneeBa, CTpOEHUH BEUIECTBA.

21

CBoiicTBa 1
MIPUMEHEHUE CEPHI.

JI.0.3.0O3HaKOMIICHI
€ ¢ o0pasiamMu cepsl
U €€ IPUPOIHBIX
COCTUHEHUH.

2 Hen

nekao.

OO0pa3s1ibl cepbl 1
ee MPUPOIHBIC
COCIIMHCHUS

I1C

3HaTh GU3NYECKUE U XMMUYECKHE CBOWCTBA CEPbl. Y METh COCTABIIATh
YPaBHEHUs PEaKLUii, IOATBEPKAAIOIINX OKACIUTEIbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA CEPBI, CPABHUBATH CBOMCTBA ITPOCTHIX BEIIECTB
Cephl U KUCIIOPO/IA, Pa3bsICHATH 3T CBOWCTBA B CBETE MPEJICTABICHUHA 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOLECCaX.

PeryasituBHble: PaznuuaroT crnoco6 U pe3ynbTar AeiCcTBUS
IMo3HaBaTenbHbIe: BriageroT o0mmM MprueMoM perieHus 3a1ad

KomvyHukaTtuBHbIe: J[0roBapuBarOTCs O COBMECTHOM JIEATEIIbHOCTH,
MPUXOJIs K 001IeMy perieHno. @opMUpoBaHUE IIETOCTHOIO MUPOBO33PCHHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU.
CaMOCTOSITENTbHO COCTaBJIATh YPAaBHEHUS PEAKIUi, TOATBEPKIAIOIINX
OKHCJIUTENBHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA CEPbI, CPABHUBATH CBOMCTBA
MPOCTBIX BEIIECTB CEPhI U KUCIOPOJIa, Pa3bICHATh 3TU CBOMCTBA B CBETE
npeacrasieruit oo OBP

IT.18

22

CepoBoaopo.

Cynbhuabt

2 Hen

nexaoO.

. O6pa3iisl
OPUPOTHBIX
CyIb(GUI0B U
CyJb(aToB.

3HaTh Cc110OCco0 MOJTyueHHsI CepOBOI0pOJIa B 1a0OpaTOPHH U €ro CBOMCTRA.
YMeTb 3anIMChIBaTh YPABHEHUS PEAKLINN, XapaKTEPU3YOLINX CBOWCTBA
CEepoBOJIOPOJA, B MOHHOM BUJIE, IPOBOJUTH

PeryasiTuBHbI€: YUUTHIBAIOT IPABUIIO B IJIAHUPOBAHUU M KOHTPOJIE criocoda
pereHus

IMo3naBaTtenbHble: Vcrons3yoT MOMCK HEOOXOAMMOM HH(pOpMAIMY A1
BBITMIOJTHEHUS Y4eOHBIX 3aJJaHUI C HCIIOJIb30BAaHNEM YUEOHOM JIUTEepaTyphbl

KommyHnukatuBubie: KoHTponupyrot aerictsue naptaepa. @opmMupoBarth
OTBETCTBEHHOE OTHOIIIEHUE K YUEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOpa3BUTHIO U caM000pa3oBaHNI0. CaMOCTOSITETLHO COCTABIISTh
YPaBHEHUs peaklvii, IOATBEPKIAIOIINUX CBOMCTBA CEPOBOIOPOLA,
MOJIEKYJISIpHBIE (POPMYJIIBI CPEAHUX U KUCIBIX cojiei. [IpoBOaUTh XUMUYECKUT
HKCHEPUMEHT 0 PACMIO3HABAHUIO CYJIb(HI-UHOHOB.

I1.19

23

Oxkcun cepsl (4).

3 Hen

IIpe3zenTanus

3HaTh CBOMCTBA CEPHUCTOIO I'a3a, CEPHUCTON UCIOTHI. Y METh COCTABIIATh

I1.20
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CepHucras KucioTa
U €€ COJIH.

nekao.

ypaBHEHUS PEAKIIH, XapaKTEPU3YIOIIMX CBOMCTBA ITUX BEIIECTB, OOBICHATH
NPUYMHY BBIIAJICHNUS KUCIOTHBIX J0XKICH, TPOBOIUTH KaUE€CTBEHHYIO
PEaKIHIO Ha CYJIb(UT-UOHBI.

PeryasiTuBHbIe: YUUTHIBAIOT IPABWIIO B INIAHUPOBAHUU M KOHTPOJIE criocola
peleHust

IMo3HaBaTenbHbIe: VCMONB3YIOT MOUCK HEOOXOAMMON MH(POPMAITUH IS
BBITNIOJTHEHUS Y4eOHBIX 3aJJaHUil C UCIIOJIb30BAHNEM YUEOHOM JIUTEepaTyphbl

KOMMyHI/IKaTI/IBHbIe:

Koutponupyrot aeiictBue napraepa. PopMUpOBaTH OTBETCTBEHHOE
OTHOIIIEHHE K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CAMOPa3BUTHIO U
€aM000pa30BaHUI0, OCHOBBI SKOJOTHYECKON KYJIbTYpPbI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO IKOJIOTUYECKOT0 MbIIIeHUA.CaMOCTOATENBHO
COCTaBJISITh YPABHEHUS PEAKLUIA, TOATBEPKIAOLINX CBOMCTBA CEPHUCTOIO
ra3a u CepHHCTOM KHCIIOTBI, MOJIEKYJISIPHBIE (POPMYIIBI CPETHUX U KUCIIBIX
coseil. [IpoBogUTh XMMUYECKHI SKCIIEPUMEHT IO PACIIO3HABAHUIO CYIb(UT-
HMOHOB

24

Oxkcun cepsi (6).
CepHas kuciora u
ee COJIH.

JI.0.4 KauecTBeHHBIE
peaxiuu Ha

cynbhua-, cynbur-
U cynb(}ar-uoHbI B
pacTBope.

3 Hen
nekao.

MynbsTumenuiitHas
YCTaHOBKA

Mukpoaboparopu
s ¢ HabopoMm
HEOOXOIUMBIX
PEaKTHBOB

3HaTh CBOMCTBA pa30aBICHHON CEPHOM KUCIOTHI. Y METh 3alUChIBaTh
YpaBHEHMsI peaKIMii, XapaKTepHU3YIOLX CBOUCTBA pa30aBIeHHON cepHOI
KHCJIOTBI, U Pa3bsICHATH UX B CBETE MPEACTABIECHUI 00 3JIEKTPOIUTHUECKON
JUCCOIMALIMU U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX MTpOIEccax, IPOBOIUTh
Ka4eCTBEHHYIO PEAKIIMIO Ha CYJIb(aT-HOHBI.

PeryasituBHblie: PaznuyaroT crnoco6 U pe3ynbTar AeHCcTBUS
IMo3naBatenbHble: Biageror oOmmM nprueMoM perieHus 3a1ay

KommyHukaTuBHbIe: J[oroBapuBaroTCsi O COBMECTHOM J€ATEIBHOCTH,
IpUXOAAT K 001eMy @opMUpPOBaTh OTBETCTBEHHOE OTHOIIEHUE K YUEHHUIO,
TOTOBHOCTb U CIIOCOOHOCTH K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO
CaMOCTOATENBHO COCTABIIATh YPABHEHHSI PEAKIIUI, IOATBEPKAAFOIINX
CBOICTBa pa30aBlIeHHON CEPHOM KUCIIOTHI, U Pa3bsACHATH UX B CBETE
IPEJCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLUALIMY U OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIX nporieccax. COCTaBIsATh MOJIEKYIISIpHBIE (JOPMYIIBI

.21,
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CPEIHMX U KHUCIIBIX COJIEM CEPHOM KHUCIOTHI. [IpOBOINTE XUMUYECKUN
HKCIEPUMEHT 110 PACHIO3HABAHUIO CYJIb(AT-UOHOB.

25 | OkucnuTeabHbIC 4 ven I1C 3HaTh CBOMCTBA KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI M crI0c00 e I1.21,22
CBOICTBa nexao. 0 5 pa30aBieHUs. YMETh OTJIMYATh KOHIIEHTPUPOBAHHYIO CEPHYIO KMCIIOTY OT
nopHas Tabiauna . . .
KOHLEHTPUPOBAHHO p H pa30aBiICHHOH, YCTaHABJIMBATH 3aBUCUMOCTb MEX]ly CBOMCTBAMU CEPHOM
I CepHOI KUCIIOTBI. KUCJIOTBI M €€ IPUMEHEHUEM
PeryastuBHble: [Inanupyror cBou AeHCTBUS B COOTBETCTBUU C
IIOCTaBJICHHOM 3a7ja4eil U yCIIOBUSIMU €€ peanu3anuu
ITo3naBatenbHble: BianeroT oOmmM npueMoM pelieHus 3aaay
KommyHukaTuBHble: KOHTpoIMpyIOT 1eHCTBHS apTHEpPa
JInunocTHbIie. POpMUPOBATH OTBETCTBEHHOE OTHOILLIEHUE K YUEHHUIO,
TOTOBHOCTb U CIIOCOOHOCTb K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO
CocTaBisaTh ypaBHEHUsI pEaKLMid, TOATBEPXKIAIOIIUX CBOMCTBA
KOHIEHTPUPOBAHHOMN CEPHOU KHUCIIOTHI, U Pa3bsCHITH UX B CBETE
npeCcTaBIeHUH 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX MpOLIEccax.
26 | Ilpakmuueckast 4 "Hen MukponabopaTopu | 3HaTh 00IIME U MHIUBUIyJIbHBIE CBOMCTBA KUCIOPO/IA U CEPhL. Y METh I1.17-
paboma Ned nexal. | g c HabopoMm OTJIMYATh IPYT OT APYyTra ONBITHBIM IyTeM CyJb(aTbl, OpoMHIbL, CyIbpuabl U | 21,OBTOp
p pEaKTUBOB XJIOPUJIBI . Y METh OIBITHBIM ITYyTEM OCYILECTBIIATH LIETOYKH MPEBPAIIEHUN. eHue
€IICHNE
COIJIaCHO .
9KCIIEPUMEHTAJIbHBI HECTPYKITAN B PeryasituBHblie: Paznu4aroT crnoco6 U pe3ynbTar AeHCTBUS
X 3a/1a4 10 TEME «
y4eOHHKE. IMo3naBatenbHble: BiageroT oOmmM nprueMoM pelieHus 3a1ay
Kucnopon u cepa».
KommyHukaTuBHble: KoHTponupytot neiicTBus naptaepa @opMupoBaTh
L[EJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH.
CamocTosaTenbHO paboTaTh ¢ LeNblo YIIIyOJIeH!s 3HaHUI MPOIEHHOM TeMBI.
27 | Pemenne pacuyeTHBIX 2 Hen Beruucnenus no YMeThb penaTh pacu€THbIE 33a41 110 YPABHEHUSAM XUMUYECKUX PEAKIUHN C 3a7a4u
- 3ajay. SIHB. XUMHYECKUM MCII0JIb30BaHUEM BEIIECTB, COJEP/KALINX ONPEACIEHHYIO 1010 IPUMECEH.
YPaBHEHUSIM

Bruucinenue o

Macchl, 00bEMa U

PeryasituBHbie: OCylIeCTBISIOT IOMATOBBII KOHTPOJIb 10 PE3YJIbTATY
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XUMHUYECKAM
YpaBHEHHUSM MaccCHhl,
o0beMa u
KOJIMYECTBA
BEIIECTBA OJHOTO U3
MIPOJIYKTOB PEAKIINH
10 Macce UCXOIHOrO
BEIIECTBA, 00bEMY
WJTU KOJTMYECTBY
BEIIIECTBA,
coJiepKaliero
OTpeIeTICHHY IO
JIOJIIO TIPUMECEH.

KOJIMYeCTBa
BEIIECTBa OJHOIO
U3 MPOAYKTOB
peaxIuu 1o macce
HCXOJIHOTO
BEIIIECTBA, 00BEMY
WJIU KOJIMYECTBY
BEIIECTBA,
COJIepIKaIero
OIPENIEIIEHHY IO
JIOJTIO IPUMECEH.
Haneuarannoe
MIPHUIIOKEHUE C
aJITOPUTMOM
pEeIIeHUs TUITOBBIX
3anau. KapTouku ¢
pa3IUYHBIMHU
BapuaHTaMH 3a/ad.

IMo3HaBaTenbHbIE: Biageior o0IM MpueMoM perieHus 3a1aq

KommynukatuBHbie: KoHTposMpytoT aeicTBus napTHepa. PopMupoBaTh
OTBETCTBEHHOE OTHOIIIEHUE K YUYEHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U CAMOOOPA30BaAHUIO.

CaMoCTOSATETLHO PaCCMOTPETh AITOPUTM PEIICHUS 3a/1a4U 110 YPaBHEHUIO
XUMHUYECKON PEaKIUU C UCIOJIb30BAHUEM BEILIECTB, COACPIKALIUX
onpenenEHHyo J0J0 MpuMeceid. PemaTe 3a1auu JaHHOTO THIIA.

28

Ilonoxenue a3ora u
dbocdopa B
MEPUOINYECKOMN
CHCTEME
XAMHYECKHAX
DJICMEHTOB,
CTPOEHHUE UX
aTOMOB. A30T:
CBOICTBA U
MIPUMEHEHUE.

2 Hen
SIHB.

I1C

IIpe3zenTanus

YMeTb XapakTepu30BaTh XUMUYECKHUE DJIEMEHTHI HA OCHOBAaHNUH UX
MIOJIO’KEHHUS B IEPUOJNYECKON CUCTEME U CTPOCHMSI X aTOMOB. 3HaTh
CBOIiCTBa a30Ta. YMETh OOBACHATh NPUUMHY XUMUYECKONH MHEPTHOCTH a30Ta,
COCTABJIAITh YPABHEHHS XUMUYECKUX PEAKIUM, XapaKTepU3YIOILUX
XUMHYECKHE CBOMCTBA a30Ta, U PA3bICHATh UX C TOUYKHU 3pEHUS
NpeCTaBIeHUH 00 OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLIeccax.

PeryastuBHbie: [1naHupyrOT CBOM JEHCTBUS B CBSA3U C ITIOCTABICHHOMN
3a71a4€il U YCIOBUSIMU €€ PEIICHHUS.

IMo3naBarenbHble:CTaBAT U GOPMYITUPYIOT LIENH U TPOOIEMBI ypOKa

KoMMmyHukaTuBHBIE: AIEKBaTHO UCIOJIB3YIOT PEYEBBIE CPECTBA AJIS

3¢ (HEeKTUBHOTO pelieHNs] KOMMYHUKATUBHBIX 3a/1a4 DOpMUPOBATh 1IEJIOCTHOE
MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
Y KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTh B OOLLIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMH.

I1.23

83




CaMocCTOATENbHO JaBaTh XapaKTEPUCTUKY 3JIEMEHTOB VA-Ipyniibl Ha
OCHOBaHUU UX IOJIOKECHUS B IEPUOANYECKON CUCTEME U CTPOCHHUS aTOMOB.
PaccmarpuBarh XUMHUYECKHE CBOMCTBA a30Ta C TOYKH 3PEHUSI IIPEICTaBICHUN
00 OKHMCIIHMTEIbHO-BOCCTAHOBUTEBHBIX Iporieccax. OOCyKaaTh poiib a30Ta B
IIPUPOLE.

29 | AMMHaxk. 3 "Hen . Ionydenue 3HaTh MEXaHU3M 00pa30BaHUsI HOHA AMMOHHMS, XUMHYECKHE CBOMCTBA [1.24,25
dusnyeckue u SIHB. aMMHaka 1 ero aMMuakKa. YMEeTb COCTABJIATh YPAaBHEHUS PEaKLUil, XapaKTepU3YIOLIX
XUMHUYECKHE pacTBOpeHUE B XMMUYECKHE CBOWCTBA aMMHUAKa, U Pa3bACHATh UX C TOUKHU 3PEHUS
CBOICTBA. BOJIC NPECTAaBICHUN 00 IEKTPOIUTHUECKON AUCCONUAIINH U OKUCIUTEIBHO-
[Tonyuenue u BOCCTAHOBUTEJIbHBIX MPOLIECCaX.

IIPUMEHEHUE. . .
PeryastuBHble: [Inanupyror cBou AeHCTBUS B CBA3H C IIOCTABICHHON
3a/1a4ell ¥ yCIOBUSAMMU €€ PELICHUS.

INo3naBatenbHble: CTaBAT U GOPMYIUPYIOT LENIU U TPOOJIEMBI YPOKa
KommyHnukaTuBable: KonTponupytot neiictsust naptaepa @opMupoBaTh
LIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH.

CocraBmsTh cxeMy 00pa30BaHUs HOHA aMMOHHUSA. XapaKTepu30BaTh
¢u3nyeckre CBOMCTBAa aMMHUaKa Ha OCHOBE HaOJIOCHUS JEMOHCTPALIMOHHOTO
OmbITa MOJTy4YeHUs: aMMHuaka. OObSICHITH peakliii TOPEHHs aMMHUaKa B
KHCJIOPOJIE 1 OKHMCIIEHUS KUCIOPOJOM B IIPUCYTCTBUU KaTalIu3aTopa ¢ TOUKH
3peHus NPEeCTaBIEHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX IIPOIEcCcaXx.
CamocrosTenbHO paboTaTh ¢ Y4€OHHUKOM.

30 | Ilpakmuueckas 3 Hex Mukponaboparopu | YMeTh MojydaTh aMMUaK peaklueil HOHHOro 0OMeHa U JI0Ka3bIBaTh 11.24,25
paboma Ne5 SIHB. g ¢ HabopoMm OTIBITHBIM MTyTEM, YTO COOPaHHBIHN ra3 — aMMHUaK, aHaAJIM3UPOBATh

pEaKTUBOB pe3yJIbTaThI OMBITOB U JIeNIaTh 0000IAIOIINE BBIBOIBI.

ITonyuenue

COTJIaCHO . .
aMMHaKa u HHCTDYKIHH B PerymlanBHble: [1nanupytoT cBOM OEHCTBUS B CBSI3U C MOCTaBICHHON

U3yueHHE ero yacOHMKe. 3aa4el U yCIOBUSIMM €€ PEILICHUS.

CBOMCTB.

IMo3naBarenbHble:CTaBsAT U GOPMYIUPYIOT LIENH U TPOOIIEMBI ypOKa

KomMmyHukaTuBHbBIE:
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AJIeKBaTHO HCIIONIB3YIOT pEUeBbIe CPEACTBA IS 3PPEKTUBHOTO PEIICHUS
KOMMYHUKATHBHBIX 3aa4 POopMHUPOBaTh KOMMYHHUKAaTHBHYIO
KOMIIETEHTHOCTb B OOIIICHUU M COTPYJHHYECTBE CO CBEPCTHUKAMH B
nporecce y4eOHO-NCCIIeI0BATEIbCKON A TETLHOCTH.

Cobmronats mpaBuiIa TEXHUKU 0€301MacHOCTH MpH padoTte ¢ 1abopaTOPHBIM
000pyJOBaHUEM ¥ XUMHYECKUMU PEAKTHBAMH, OKa3bIBaTh MIEPBYO IOMOIIb
IIPU 0KOTaxX M TPaBMax, MOJyYEHHBIX IPU pabOTe ¢ peaKTUBAMH U
71abopaTOpHBIM 000PYIOBAHUEM, UCCIICA0BATH CBOWCTBA aMMHUAKA.

31.

Coyin aMMOHHUA.

JI.o.5.B3aumoneiicts
He COJIE aMMOHHUSA
CO IIeJIOYaMHU

4 uen
SIHB.

OO6pa3ibl comnei

MukponabopaTopu
s C HeOOXOIUMBIM
HabopoM
pEaKkTUBOB

3HaThb Ka4YCCTBCHHYIO PCAKIIMIO HA HOH aMMOHHM:. VYMeTh COCTABIIATH
YpPaBHCHUA XUMHYCCKUX pCaKHHﬁ, XAPAKTCPUIYIOIIUX XUMHYCCKUC CBOMCTBaA
colen AMMOHUNA, U Pa3bACHATH UX B CBCTC HpeI[CTaBJ'IeHI/Iﬁ 00
BHCKTPOHHTHQGCKOfI JUucconuanuu.

PeryasituBHbie: [lTaHupyIOT CBOM JEHCTBUA B CBSI3H C ITIOCTABICHHON
3a/1a4ell ¥ YCIOBUSAMMU €€ PELICHUS.

IMo3naBartenbublie: CTaBsaT u GOPMYTUPYIOT HENIU U TPOOTIEMBI YPOKa

KommyHukatuBHubie: KoHTponupyroT neictsus napraepa @opMupoBaTh
KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb B OOIIEHUH U COTPYAHUUYECTBE CO
CBEPCTHHKAMH B IIpoliecce y4eOHO-UCCIEN0BATEIbCKON AESITEIbHOCTH.

CocTaBisTh ypaBHEHHS] XUMUYECKHX PEaKLUil, XapaKTepU3yIOIUX
XUMHUYECKHE CBOMCTBA COJIe aMMOHMSI, U Pa3bsICHITH UX B CBETE
npeCTaBIeHUN 00 IEKTPOTUTHYECKON Aucconunauu. [poBoauts
XUMHUYECKHH SKCIIEPUMEHT

I1.26

32

A3oTHas KuCIoTAa.
Crpoenue
MOJICKYJIBI.
CsoiicTBa

4 uen
SIHB.

Tabnuma

Ornopnas cxema

3HaTh CTPOEHUE MOJICKYJIBI @30THOW KUCIOTHL. YMETh OOBSCHATD, YEMY
PaBHBI BaJIECHTHOCTh aTOMa a30Ta U €ro CTENEHb OKUCIEHUS B MOJIEKYJIE
A30THOM KHUCIJIOTHI. YMETh COCTABJIATh YPABHEHUSI XUMHUECKUX PEAKIIUH,
JIeXKAIIMX B OCHOBE IPOU3BOACTBA a30THOM KUCIIOTHI, U PA3bSICHITh

I1.27
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pa3baBieHHON
a30THOM KHCIIOTHI.

IIpe3enTanus

3aKOHOMCPHOCTU HUX IIPOTCKAaHUA.

PeryasiTuBHbI€: YUYUTHIBAIOT MPABUJIO B IUIAHUPOBAHUU U KOHTPOJIE Criocoba
peleHust

pa3anyaroT Crocod U pe3ysbTaT AeHCTBUS

IMo3HaBaTe/IbHBIE: HCIIOIB3YIOT IIOMCK HEOOXOAMMON MH(DOpMAUK [Ist
BBINOJIHEHUS YU€OHBIX 33JJaHUN C UCTIOJIB30BAaHUEM YUeOHON

autepaTypbl, KOMMyHHKATHBHBIE:KOHTPOJIUPYIOT ICHCTBUE MapTHEpa
JIOTOBAPHUBAIOTCS O COBMECTHOM JICATEIIEHOCTH, MIPUXOIAT K 001IeMy
petrenuto GopMHUPOBATh IETOCTHOE MUPOBO33pPEHHIE, COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO pa3BHUTHs HayKu. M300paxkaTh CTPYKTYpHYIO
(bopMyITy a30THOH KHCIIOTHI, OTIPEACISATh BAJICHTHOCTh M CTEIICHb OKHCIICHHS
aToMa a30Ta B MOJIEKYJIe a30THOM KUCA0Thl. O0CykaaTh 001Me CBOKWCTBA
KUCIIOT Ha IPUMEPE CBOMCTB pa30aBICHHOM a30THON KUCIOTHI. OIleHuBaTh
NPaBUJIHLHOCTH BHIMIOJIHEHUS y4eOHOH 3a1a4un. PaccMaTpuBaTh XuMU4eCKre
PEaKIMY IPOMBIIIJICHHOTO MOJIyYeHHsI a30THON KHCIIOTHI C TOUKH 3pEHHS
OKHCIIUTENIFHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.

33

CaoiicTBa
KOHIIEHTPUPOBAHHO
W a30THOU KUCJIOTEI.

1 men

¢bes.

OrnopHas cxema

3HaTh OKUCIHUTEIbHBIE CBOMCTBA a30THOM KUCIOTEL. YMETh COCTABIATE
YpaBHEHHUS peakIuii MeXIy pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOMN a30THOM
KHCJIOTOM M MeTaJlJIaMH, OOBSCHATh UX B CBETE MpEJCTaBICHUMN 00
OKMCIIMTEIBHO-BOCCTAHOBUTENBHBIX IIPOLIECCaX.

PeryasiTuBHbI€: TUIAHUPYIOT CBOM JIEUCTBUS B COOTBETCTBUU C
IIOCTABJIEHHOW 3a/1ayeil U yCIOBUSMU €€ pealn3aluu

ITo3HaBaTebHBIE: BIAICIOT O6I_I_[I/IM MMpUEMOM PCIICHUA 3a1a1

KoMMyHHKaTHBHBIE: KOHTPOIUPYIOT JEHCTBHS apTHeEpa®OpMHUpPOBAThH
L[EJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH.

ConocTaBnsaTh CBOMCTBA pa30aBiIeHHON U KOHIEHTPUPOBAHHON a30THON
KHCJIOTBI. XapaKTepH30BaTh CBOMCTBA BELIECTB B X0/1€ AEMOHCTPALIMOHHOTO
JKCIepUMeHTa. Mcronp30BaTh METO AIEKTPOHHOTrO OanaHca npu
paccTaHOBKe KOO(QHIMEHTOB B YPAaBHEHUSIX OKUCIUTEIBHO-

I1.27
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BOCCTAaHOBHUTCIIbHBIX peaKHHﬁ.

34

Couu a30THOH
KHUCJIOTEI. A30THEIE
yaoOpeHusl.

1 Hen

¢bes.

. O6pa31s
MPUPOIHBIX
HUTPATOB U
docdaros.

3HaTh KAYECTBEHHYIO PEAKIMIO HA HUTPAT-UOHBL. Y METh OTJINYATh COJIH
A30THOM KHCIIOTHI OT XJIOPHIOB, CyIb(HaTOB, CYIb(PUIOB U CYIHPHUTOB. Y METhH
COCTaBJISITh YPABHEHHS PEAKIMH Pa3I0KeHHsI HUTPATOB.

PeryasiTuBHbBIE: IIAHUPYIOT CBOM JICCTBHUS B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1a4€i U YCIOBUSIMU €€ peanu3aluu

Ilo3naBaTeabHBbIE: BIAJACIOT O6H_II/IM IIpUEMOM PCIICHUS 3aaa4

KoMMyHuKaTHBHBIE: KOHTPOIUPYIOT AecTBUs napTHepa opMUpoOBaTh
LIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU, U OCHOBBI SKOJOTHYECKON KYJIbTYpHI.

CocTaBnsTh ypaBHEHHS PEaKIUi pa3okeHust HUTpAToB. OOBICHATH
Ka4eCTBEHHYIO PEaKIHIO Ha HUTPAT-UOHBI, OTIMYATh COJIM a30THOM KHUCIIOTHI
OT XJIOPHUJIOB, CyNb(HATOB, CYIb()UIOB U CyTbPUTOB, OOBSICHITH KPYTOBOPOT
a30Ta B IIpUpoie

28

35

docdop.
AsmoTponus
docdopa. CpoiicTBa

dbocdopa.

2 Hen

¢es.

IIpe3enTanus

I1C

3HaTh aJUIOTpoMNHbIe MoauduKayu pocdopa, cCBONCTBA 6eTO0ro U KpacHOTO
docdopa. YMeTh COCTaBIATh YpaBHEHUS] XUMUYECKUX PEAKIIHIA,
XapaKkTepU3yIIuX CBoHcTBa Gocdopa.

PeryasiTuBHbI€: [UIaHUPYIOT CBOU JEMCTBUS B CBSI3U C MIOCTaBJICHHOM 3a7aueit
Y YCJIOBHMSIMH €€ PELEHUS

ITo3HaBaTebHBIE:CTABAT U POPMYIUPYIOT LIETH U IPOOIEMbI YpOKa

KoMMyHHKaTHBHBIE:aICKBATHO UCIIOJIB3YIOT PEUEBHIE CPEICTBA JJIS

3¢ (HEeKTUBHOTO pelIeHUs KOMMYHUKATUBHBIX 3a/1a4 DopMHUpoBaTh
OTBECTCTBCHHOC OTHOIIICHUEC K yqumo, TOTOBHOCTH U CHOCO6HOCTB K
CaMOpPa3BUTHUIO U CAMOOOPA30BaHUI0. XapaKkTepru3oBaTh hocdop Ha
OCHOBAaHMHU €r0 MOJIOkKEHUs B nepuoandeckon cucreme . . Menneneena.
Wzyuats cBoiicTBa Genoro u kpacHoro (ocdopa. CocTaBnsTh ypaBHEHUS
XUMUYECKHUX PEaKIIUi, XapaKTepU3yIOIIUX CBOMCTBa Gocdopa KaKk
OKHUCJIHUTCIIA U KaK BOCCTAaHOBUTCIIA, U OGBHCHHTB X C TOYKHN 3p€HI/I$I
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX MPOIIECCOB

I1.29
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36

Oxcun pocdopa (5).
docdopnas kucioTa
U €€ COJIH.
docdopHbie
yA0OpeHUsI.

2 Hen

¢es.

[Ipe3enTanus

3nath cBoiicTBa okcuna dpocdopa(V) u pochopHOit KUCTOTHL. YMETh
COCTABJIATh YPABHEHUS PEAKIUH, XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA
okcuna gocdopa(V) u hpocopHOil KHCIOTHI, U Pa3bSICHATH UX B CBETE
NPECTAaBICHUN 00 JICKTPOIUTHUECKON JUCCONUAIIH U OKHCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX MPOLIECCAX, TPOBOJAUTH KAUECTBEHHYIO PEaKIUIO Ha
docdar-nonsl. [loHnMaTh 3HaUECHIE MUHEPAILHBIX YAOOPSHHIA 1Tl pACTCHUN.
3uath cBoiicTBa okcuna dpocdopa(V) u pochopHOit KUCTOTHL. YMETh
COCTABJIATh YPABHEHUS PEaKIUH, XapaKTEPU3YIOIINX XUMHYECKHE CBOMCTBA
okcuaa pocdopa(V) udochopHoil KUCIOTHI, U Pa3BACHATH UX B CBETE
NPEJCTAaBICHUN 00 IEKTPOTUTHUECKON AUCCONUAIINH U OKUCIUTEIBHO-
BOCCTaHOBHUTEIILHBIX MPOLIECCAX, TPOBOIUTH KAUECTBCHHYIO PEAKIUIO Ha
¢dochar-nonsl. [lonnmaTts 3HaUEHIE MUHEPATBHBIX YAOOPEHHIA 111 PAaCTCHUH.

KommynukatuBHble: ®opMUpoBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD B
OOIIEHUH U COTPYTHUYECTBE CO CBEPCTHUKAMU B IIpoIecce YUeOHOM
JIeSITEIIbHOCTH.

3anuchIBaTh YpaBHEHUS peaKInii, XapaKTepPHU3YIOIIUX CBOWCTBA OKCH/IA
docdopa(V) kak kucmoTHOro okcuaa. Paborats B mapax.

I1.30
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ITonoxenue
yraepoa u KpeMHHUS
B IIEPUOANYECKON
cucTemMe
XUMHYECKUX
DJICMEHTOB,
CTPOEHHUE UX
aTOMOB.
Annorpomnssie
MoaupHUKaIIu
yriiepoa.

3 Hen

. Moaenu
KPUCTAJUTMYECKUX
pemETOK anmasa u
rpadwura.

YMeTb XapakTepu30BaTh XUMHUYECKHE 3JIEMEHTHI [VA-Tpynnel Ha OCHOBaHUU
UX TOJIOKEHHS B IEPUOJIUYECKON CUCTEME U CTPOEHUS UX aTOMOB. MIMeTh
IpeJicTaBlIeHnEe 00 aNTIOTPOMHBIX MOAU(PHUKALUAX YTIEPOAaa.

PeryasiTuBHbI€: [UTAaHUPYIOT CBOU JEMCTBUS B CBSI3U C MIOCTaBJICHHOM 3a7aueit
Y YCIIOBHSIMU €€ PELEHUS

Ilo3naBaTebHBIE:CTABIAT U POPMYITHPYIOT LIETU U TIPOOIEMBI ypOKa

KoMMyHuKkaTHBHBIE:a/I€KBAaTHO UCTIOIB3YIOT peUYEBbIE CPECTBA IS
3P PEKTUBHOTO pelIeHUs] KOMMYHUKATUBHBIX 3a1a4POpMUpPOBATh LIEITOCTHOE
MHUPOBO33pEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
¥ KOMMYHHMKATHBHYIO KOMIETEHTHOCTh B OOIIIEHUH CO CBEPCTHUKAMHU.

CaMocCTOATENBHO XapaKTeprU30BaTh 3JIEMEHTHI [V A-rpynnsl Ha OCHOBaHUU
II0JIO’KEHHUS UX B IEPUOJIUYECKON CUCTEME U CTPOEHUS UX aTOMOB.
[Tpocnymate 1 00CYIUTH Mpe3eHTAIMK O (pysuiepeHax u rpadeHe.

31,32
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38

XHUMHYECKHE
CBOICTBA yTiepoa.
AncopOrus.

3 Hen

¢es.

I1C

BUACOOIIBIT

3HaTh CBOMCTBA IPOCTOI'0 BEIIECTBA YIS, UMETh IIPEICTaBICHUE 00
aacopOuuu. YMETb COCTaBIIATh YPAaBHEHUS XMMHUECKUX PEaKIIHd,
XapaKTEePU3YIOLIUX XUMUYECKHE CBOMCTBA YTIiIepo/ia Kak BOCCTAHOBUTEIIS U
KaK OKHCITUTEIIS.

PeryasiTuBHbIe: pa3inyaroT ciocod u pe3yJpTaT JeHCTBUS
IMo3HaBaTebHbBIE: BIIAICIOT OOIIMM IPUEMOM PELICHUS 3314

KoMMyHHKaTHBHBIC: 10TOBapUBAIOTCS O COBMECTHOM AEATEIBHOCTH IO
PYKOBOJACTBOM YYHUTEIIS

®opmHrpoOBaTH OTBETCTBEHHOE OTHOIICHUE K YUYCHUIO, TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOPa3BUTHIO U caM000pa3oBaHni0 OOBICHATH SIBICHUE
a/1copOLIMK Ha OCHOBE JIEMOHCTPALMOHHOTO KcrepuMenTa. CoCTaBIsATh
YPaBHEHUsI XUMUYECKHUX PEAKLNN, XapaKTEPU3YIOLIUX CBOWCTBA YIiiepoaa Kak
OKHCJIUTEIIS U KaK BOCCTAHOBUTES, U OOBSCHATH UX C TOUKU 3PECHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.

31-32

39

VYrapHslii ras,
CBOICTBA,
¢uznonoruueckoe
JICNCTBHUE HA
OpraHu3M.

4 gen

¢bes.

Taomuma

[Ipe3enTanus

3HaTh cTpoeHue 1 cBoiicTBa okcuna yriepona(ll), ero neiictBue Ha opraHu3M
YeJI0BEKa. YMETh COCTABIISATh YPABHEHUS XUMHUUECKUX PEAKIINH,
XapaKTepHU3YIOIIKX cBOMCTBa okcuaa yriepoaa(ll).

PeryasiTuBHbIe:pa3nyaroT cCocod U pe3yabTaT 1eHCTBUS
ITo3HaBaTebHBIE:BIACIOT OOLIMM IPUEMOM PELICHUS 3a]a4

KOMMyHHKaTHBHLIe:I[Ol"OBapI/IBaIOTCH 0 COBMECTHOM ACATEIBHOCTH I10/]1
PYKOBOJACTBOM YUUTCIIA

®opMHUpPOBaTh 1EIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKH, IEGHHOCTHOE OTHOIIEHHUE K 3JJ0POBOMY U
6e3onmacHOMYy 00pa3y JKU3HU. Y CBOCHUE MPABWJI HHAUBUIYAIBHOTO U
KOJJIEKTUBHOT'O O€3011aCHOT0 MOBEJICHUS B UpE3BbIUaiHbIX CUTYalUsX,
YTPOKAIOLIUX KU3HU U 370POBBIO JIFOIEH

N3o6paxath cTpykTypHYIO hopmyny okcuaa yraepona(ll). Pazbsacuars
JIOHOPHO-aKLENTOPHBIA MEXaHU3M 00pa30BaHUS MOJIEKYJIbl OKCH/IA
yraepoaa(Il), mexanusm nerictBus okcuaa yraeponaa(ll) Ha xkuBble
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opranu3Mbl. CaMOCTOATENBHO paboTaTh C KHUTOM.

40 | Yruekucibli ras. 4 "Hen . O6pa31s 3HaTh cBOMCTBa oKcuaa yriaepoaa(lV), kauecTBeHHYIO peakIuio Ha I1.34-36

VYronbHas KUCIIOTa U bes. IPUPOJIHBIX YIJIEKUCIBIN Ta3. YMETh 10Ka3bIBATh XapaKTep OKCHJIA, 3aIIUChIBATh

€€ COJIu. KapOOHATOB U YpaBHEHUs PEaKLii, XapaKTEPU3YIOIIUX CBOMCTBA KUCIOTHBIX

Kpyrosopor CUJIUKATOB. OKCHUJI0B.3HAaTh CBOMCTBA YIOJbHOW KMCIOTHI. Y METh COCTaBIIATh YPaBHEHUS

yIjiepoja B Muxpoaboparop peaxiui, XapakTepu3yoIuX MpeBpalieHue KapOOHaTOB B THIPOKapOOHATHI U

IIPUPOJIE. 00paTHO, TPOBOJUTH KAYECTBEHHYIO PEAKIIMIO Ha KApOOHAT-NOHBI

s1 C HEOOXOIUMBIM

JI.o.6. KauecTBeHHa HabopoMm PeryasiTuBHbBI€: YUUTHIBAIOT IPABUJIO B IUIAHUPOBAHUU U KOHTPOJIE CI0c00a

sl peaKius Ha pEaKTUBOB peleHus

YIJIEKUCIIBIN Ta3. .
KoMMyHuKaTHBHBIE: KOHTPOJIUPYIOT A€HCTBUE ApTHEpA.

JI.o.7. KauecTBeHHa .

s peaKIus Ha PeryasiTuBHbIe: pa3inyaioT cocod u pe3yJpTaT JIeHCTBUS

KapOOHAT-HOH. Ilo3HaBaTenbHBbIE: BIAJACIOT OOIIUM ITPHUEMOM PELICHUS 3a7a4
KoMMmyHHKaTHBHBIE: I0TOBAPUBAOTCS O COBMECTHOM J1€ATEIILHOCTH,
IPUXOJAT K 0011eMy perieHnto PopMUpoBaTh KOMMYHHUKAaTUBHYIO
KOMIIETEHTHOCTb B OOIIIEHUHU U COTPYAHUYECTBE CO CBEPCTHUKAMHU
CamocrosiTensHO paboTaTh ¢ yueOHHKOM. PaboTarh B mapax. Jloka3bsiBaTh
KUCJIOTHBIN XapakTep okcuja yriaepoaa(IV), mpoBoauTs KaueCTBEHHYIO
peakuuio Ha okcu yriepoaa(lV), codmonaTe mpaBuia TEXHUKH
0e30macHOCTH IpU NPOBEICHUH JabopaTopHOro onbiTa. [IpoBoauTH
KaueCTBEHHYIO peaklnio Ha KapOoHaT-noHbl. Cobio1aTh NpaBuia
0e30macHOCTH IpU

41 | Ilpakxmuueckas 1 Hen Muxkponaboparopu | YMeTs nonydats 1 coOupats okcusl yraepona(IV) B maboparopuu u I1.34-36
paboma Ne6 Mapr. g ¢ HabopoMm JIOKa3bIBaTh HAJIMYKME JAHHOIO ra3a. Y MEeTh PAaclo3HaBaTh COJIU YIOJbHOM
pEaKTUBOB KHCIIOTBHI.

ITonyuenune okcuna COMIACHO

yraepoza (4) u HHCTPYKIIHH B PeryasiTuBHBIC: OCYIIECTBIISIFOT NOIIATOBBIN KOHTPOJIb 110 PE3YJIBTATY

U3Y4YEHHE €TI0 . .

CBOMNCTB. y4eOHHKE. Io3HaBaTeIbHBIE: CTPOSIT PEUEBOE BHICKA3bIBAHUE B YCTHOW M MUCbMEHHOM

Pacno3znaBanue (popme

KapOOHATOB. KoMMyHMKaTHBHBIE: YUUTHIBAIOT PA3HBIE MHEHUS U CTPEMSTCS K
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KOOpAWHAlIUU pa3JIMYHbIX HO3HL[HI>’I B COTPYAHHUYCCTBC Pa3BuBath YMCHUA
OLICHUBAThH CUTYAIIMIO U OTIEPATUBHO MPUHUMATH PEIICHUE, HAXOIUTh
aJICKBaTHBIC CIIOCOOBI B3aUMOICHCTBHS C OJHOKIACCHUKAMH BO BpEMs
IPOBEJCHUS MPAKTUIEeCKOU paboThl. CoOMI0IaTh MpaBHiIa TEXHUKH
Oe3omacHOCTH Py padboTe ¢ 1a00PaTOPHEIM 000PYIOBAHUEM U PEAKTUBAMH,
OKa3bIBaTh MEPBYIO MOMOIIIb MIPU 0XKOTaX M TPABMax, CBI3aHHBIX C
pEaKTUBaMU M J1a0OPAaTOPHBIM 000PYIOBAHUEM, CCIICIOBATh CBOWCTBA
U3y4aeMbIX BEIIECTB.

42

Kpemnwnii u ero
COETUHEHUSI.
Crexino. [lemenr.

1 Hen
MapT

. O6pasis
HPUPOHBIX
KapOOHATOB U
CHJINKATOB.

I1C

Tabmuma

3HaTh CBOMCTBA KpeMHHUsI, okcuaa kpeMHusA(IV), npuuuny paznuuus
(bu3n4ecKrux CBOMCTB BBICIIMX OKCUJOB yIiiepoJa U KpeMHHUS. Y METh
COCTaBJISITh YPAaBHEHUS! XUMUUYECKUX PEaKLUi, XapaKTepU3yIOIUX CBONCTBA
KpeMHHUs, okcuga kpeMHus(IV).3HaTh cBOMCTBa KDEMHUEBOM KHCIIOTHI,
KaueCTBEHHYIO PEaKL1I0 Ha CHIIUKAThl. Y METh COCTaBIISATh YPAaBHEHUS
XMUMUYECKHUX PeaKIil, XapaKTepU3yIOIUX CBOMCTBA KPEMHUEBON KUCIIOTHI U
e€ comeit

ITo3naBaTenbHbIe: BEIOMpatOT Hanboee 3¢ HeKTUBHBIE CIIOCOOBI peIIeHUS
3aJ1a4, KOHTPOJIMPYIOT U OLICHUBAIOT MPOLIECC U PE3YIbTAT AEATEIBHOCTH
MCIOJIb3YIOT IOUCK HEOOX0IUMOIN HHPOPMAIINH JIsI BHITOJIHEHUS YUEOHbBIX
3aJJaHU C UCIIOJIb30BaHNUEM YUeOHOM JINTepaTyphl, BIaICIOT O0IUM
IIPUEMOM pEeLIeHUs 3a/1a4

KoMMyHuKaTHBHBIE: JOTOBAPUBAIOTCS O paclpeieleHnd GyHKUUI 1 poneit
B COBMECTHOM JEATENBHOCTH YUUTHIBAIOT PA3HBIE MHEHUS U CTPEMSTCS K
KOOPJAMHALIMY PA3JIMYHBIX ITO3ULIUN B COTPYIHUYECTBE JOTOBAPUBAIOTCS O
COBMECTHOM AEATENBHOCTH 0] pyKOBOJCTBOM yuuTens Pa3BuBaTe yMeHus
OLICHMBATh CUTYAILIUIO U ONIEPATUBHO IPUHUMAThH PEILIEHUE, HAXOUTh
aJIeKBaTHbIE CIIOCOOBI B3aMMOEHCTBHSI C OTHOKJIACCHUKAMH BO BpEMS
MPOBEICHUS CAMOCTOSITEILHON paboTh. J[aBaTh 0OIIYI0 XapaKTEepUCTUKY
KpEMHUS Ha OCHOBAHMHU €r0 MOJIOKEHUS B IEPUOANYECKON TaluIe U
cTpoeHus ero aroma. CaMOCTOSITEILHO COCTABIIATh YPABHEHUS XUMHUYECKHUX
peaxiuii, XapakTepu3yIOLX CBOICTBa KpeMHHUs U okcuaa kpemMHus(IV), u
OOBSICHATh UX C TOUKH 3PEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
MPOIECCOB U JIEKTPOJIUTHUECKON JUCCOIMAIMN. XapaKTEPU30BaTh CBOMCTBA
KPEMHUEBOM KUCIIOTHI U €€ cosiell. CaMOCTOSITENIbHO COCTAaBIISITh YPABHEHHUS
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XUMUYECKUX PEAKLUHN, XapaKTepU3YIOIIUX CBOMCTBA KPEMHUEBOM KUCIOTHI U
e€ coJieil, U OOBACHATH TU PEAKLUHU C TOUKHU 3PEHUS IEKTPOTUTHUECKON
JUCCOLUALUY.

43 | O06001IEHE IO TEME 2 Hen JAngakTuyecKuit 3HaTh CTPOCHHE AaTOMOB HEMETAIJIOB, U3MEHEHUE CBOMCTB MPOCTHIX BemiecTB | [loaroron
«HemeTamis»y MapT Marepuanl HEMETAJVIOB U UX COCIMHEHUI B 3aBUCUMOCTH OT 3apsijia siApa aTOMOB Ka K
HEMETAIJIOB. YMETHh OOBSICHATH CBOMCTBA HEMETAJIJIOB U UX COEIUHEHUI B KOHTPOJUIb
CBETE MPEACTABICHUN 00 OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIHIX U HOM
AIEKTPOJIUTAYECKON AUCCOIUALIHH. pabore
PeryasiTuBHBIE: BHOCIAT HEOOXOIMMBIE KOPPEKTUBBI B ICHCTBHUE TIOCIIE €T0
3aBEPILCHUS] HA OCHOBE €0 y4eTa CJeIaHHbIX OIHOO0K.
Ilo3HaBaTeIbHBIE:CTPOSIT PEUCBOE BHICKA3bIBAHUE B YCTHOU U MMCbMEHHOM
dbopme
KoMMyHHKaTHBHBIE: KOPPEKTUPYIOT ACUCTBUA TapTHEPa POPMUPOBATH
LEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW, © KOMMYHUKATHBHYIO KOMIIETEHTHOCTh B OOIIEHUH U
COTPYJIHUYECTBE CO CBEPCTHUKAMU B MIPOIECCEe YIEOHOU e TEIbHOCTH.
PaGoTaTh MHAMBUIYATIEHO U B TPYyIITIaX.
44 | KonmponvHas 2 Hen Haneuatannrsle YMeTh HCTIONIh30BaTh MPUOOPETEHHBIE 3HAHUS
paboma Ne2 MapT paboThI MO N .
BAPHAHTAM PeryasiTuBHBIC: OCYIIECTBIISIFOT NOIIATOBBIM U UTOTOBBI KOHTPOJIb 110
ITo Teme pesyabTaty @opMUpPOBAaTh OTBETCTBEHHOE OTHOIIICHHUE K YUYEHHUI0, TOTOBHOCTh
«Hemeramis» U CIIOCOOHOCTH K CAMOPA3BUTHUIO U caM0o00pa3zoBaHuio CaMOCTOATEIHHO
BBINIOJIHATH 3aJIaHUS OMPEICTIEHHON CIIOKHOCTH MO MPOMJIEHHOMY MaTepHary
45 | Meranisbl. 3 Hen I1C YMeTh NPUMEHSITh 3HAaHUSI O METAJUIMYECKOMN CBSI3H JIJI Pa3bsICHEHUS 11.39-40
TMotoskerie MapT Opasis (U3MYECKUX CBOWCTB METAIITIOB.
METAJIOB B Pa3TUYHBIX PeryasiTuBHBIE: IPUHUMAIOT M COXPAHSIOT yUeOHYIO 33724y, TUIAHUPYIOT
MEePUOINYECKON METaJNIOB CBOM JICHCTBUSA B COOTBETCTBUHU C MTOCTABJIECHHOM 3a7]a4u€il U YCIOBUIMU €€
cucTEME peanuzanuu
XUMHUYECKUX
smementos JLI. Io3HaBaTebHBIE: UCITOIB3YIOT 3HAKOBO — CUMBOJIMYECKHE CPENICTBA
Menpeneesa. KoMMyHHKaTHBHBIE: ApI'YMEHTUPYIOT CBOKO MO3HMIMIO U KOOPIAMHUPYIOT €€
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Merannuueckas
CBA3b. OU3HYECKHE
CBOICTBa METAJIJIOB.
CIuraBel METANIOB.

JI.0.8.13yuenue
00pa310B METaJLIOB.

C IIO3ULIMU [TAPTHEPOB B COTPYIHUYECTBE OIIPEACIIAIOT CBOKO JIMYHYIO
HO3MILIMIO, a/IEeKBATHYIO TU(P(PEepeHIIMPOBAHHYIO CAMOOLIEHKY CBOMX YCIIEXOB B
yuebe PopMHUPOBATH LEIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOILEE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH. XapaKTEpU30BaTh METAIIIbI Ha
OCHOBAHUU UX IIOJIOKECHUS B IIEPUOJUIECKON CUCTEME U CTPOCHUS UX ATOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB METAJIJIOB 110 IEPUOAY U B
A-rpynmnax. Mcnons3oBaTh MpruoOpETEHHBIEC 3HAHUS O METAJUTMYECKON CBSI3U
JUIs pa3bACHEHUs! (PU3NYECKUX CBOMCTB METAJLIOB.

46

Haxoxnenne
METaJUIOB B MPUPOJIC
H 00IIKE CITIOCOOBI
UX TOTYYCHHUS.

3 Hen
MapT

Menuadaiinsr.

YMeTh 00BACHATH CIIOCOOBI MOJIYYEHHS METAJJIOB C TOUKH 3PEHUs
IpeCTaBIeHUH 00 OKUCIUTENbHO-BOCCTAHOBUTENBHBIX IPOLIECCaXx.

PeryasiTuBHBIE: YUYUTHIBAIOT IIPABUJIO B INIAHUPOBAHUHU U KOHTPOJIE Crloco0a
NENCTBUA

ITo3HaBaTeJbHBIE: HCIIOIB3YIOT TOUCK HEOOXOAUMON HHBOPMALIUNU TS
BBITTOJIHEHUS YI€OHBIX 33JJaHUN C UCIIOB30BAHUEM YUEOHOU JIUTEPATYPHI

KoMMyHHKaTHBHBIE: YUYUTHIBAIOT PAa3HbIE MHEHUS U CTPEMSITCS K
KOOPJAUHALIMK PA3IMYHbIX MO3ULIMi DopMUpOBaTH LIETOCTHOE
MHPOBO33PEHNE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
¥ KOMMYHUKATUBHYIO KOMIIETEHTHOCTh B OOIIEHUU U COTPYIHUYECTBE CO
CBEpPCTHUKAMHU B TIpoliecce yueOHou aestenbHoCcTH. OTpadaThiBaTh HABBIKU
COCTaBJICHUS] YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.
Pemate pacuérHble 3a1auun.

I1.39-40

47

XHUMHUYECKHE
CBOICTBA METAJIJIOB.
Psim akTuBHOCTH(
AIEKTPOXUMHYECKUIA
P HATIPSIKESHMIA )
METAJIJIOB.

4 uen
MapT

I1C
PAM

YMeTb N0Ib30BATHCS DJIEKTPOXUMUYECKUM PSAIOM HANPS)KEHUNH METAIIOB,
COCTaBJISITh YPABHEHMS] XUMUYECKUXPEAKIUHI, XapaKTepU3YIOIIHNX CBONCTBA
METAJUIOB, U OOBSICHATH CBOWCTBA METAJIOB B CBETE MPEJCTAaBICHUN 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX.

PeryasiTuBHbIe: OCTaHOBKA yueOHOMW 3a/1a4l Ha OCHOBE COOTHECEHHUSI TOTO,
YTO U3BECTHO U YCBOEHO , U TOT'O, 4YTO €LI€ HEU3BECTHO

IMo3naBaTeJbHBIE: BLIABIKEHHE THIIOTE3, UX 00OCHOBAHUE, JOKA3aTEILCTBO

KoMMyHuKaTHBHBIE: YJaCTBYIOT B KOJUIEKTUBHOM OOCY>KIECHUH MPoOIeM,
MPOSIBJISIIOT aKTUBHOCTH BO B3aUMOJIEHCTBUHM JIJISl PEILICHUS

[1.41-42
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KOMMYHUKATHBHBIX U MIO3HABATEIbHBIX 33]a4; (POPMHUPYIOT YMEHUS
UCIIOJIb30BaTh 3HaHUs B ObITY DOPMUPOBATH LIETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH. 3allMChIBAaTh
YpaBHEHUs PEaKLMii, XapaKTEPU3YIOIINX XUMHUYECKUE CBOMCTBA METAJIIOB C
TOYKHU 3PEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IporieccoB. Cobmoaarh
MpaBuUJia TEXHUKHU 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOPHBIM
000py1I0BaHNEM U XUMUYECKUMH PEAKTUBAMHU.

48 | llenounsie 1 Hen O6pa3isl VYMeTh XapakTepru30BaTh IIEJI0YHbIE METAJIIBIHA OCHOBAHUHU UX NoyokeHus B | [1.43
MeETaJLJIbL. anp IIEJIOYHBIX NEPUOINIECKOM TaOIUIIE U CTPOSHUS aTOMOB, COCTABJISTh YPAaBHEHHS
Haxoxnenue B METAJIJIOB peaKumii, XapaKTepHU3YIOLINX CBONCTBA LIETOYHBIX METAJIOB, U OOBSCHSATH UX
IIPUPOJIE. e B CBETE MPEACTABIECHUHN 00 3JIEKTPOJUTHUECKON AUCCOLMALMU U
dusnyeckue u OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX.

XUMHYECKHE . .
CBOMCTEA. PerJISiTI/IBHbIe: IUTAHUPYIOT CBOU JAECUCTBHUS B CBS3U C IIOCTABJICHHOU
3aJjauell U yCIOBUSIMU €€ PEILECHUs, YYUTHIBAIOT [IPABUJIO B IUIAHUPOBAHUU U
KOHTpOJIE cl10co0a penieHus
ITo3HaBaTenbHBbIE: CTABAT U GOPMYJIUPYIOT LIEIH U TPOOIIEMBI YpOKa
UCMOJIB3YIOT OUCK HEOOX0IUMON MH(OPMAIIUH [T BBITOIHEHUS Y4eOHBIX
3aJJaHUH C UCII0JIb30BAHUEM YyUeOHOM JIUTEpaTyphbl
KoMMmyHuKaTHBHBIE: aJIEKBATHO HCIOIb3YIOT pEUYEBbIE CPECTBA [
3¢ GEKTUBHOTO peIIeHUs] KOMMYHUKATUBHBIX 3a/1a4 YUYUTBIBAIOT pa3HbIe
MHEHUS U CTPEMSATCS K KOOPAMHALIUY PA3IUYHBIX MO3UIIUNA B COTPYITHUYECTBE
®opMHpPOBaTh OTBETCTBEHHOE OTHOLIEHHUE K YUEHHIO, TOTOBHOCTD U
CIOCOOHOCTH K CaM0O00pa30BaHUI0 XapaKTepHU30BaTh MOJOKEHHE MIETOYHBIX
METAJUIOB B NEPUOANYECKON TabuIe U CTpoeHHe UX aToMoB. OTpabaThiBaTh
yMEHHeE 3alKChIBaTh YPAaBHEHUS PEaKIIHMii, XapaKTepPU3YIOIIUX XUMUYECKHUE
CBOICTBa LIEJIOYHBIX METANIOB

49 | Oxcunsl n 1 Hen IIpe3zenTanus YMeTb XapakTepu30BaTh H3MEHEHUE OCHOBHBIX CBOMCTB OKCHJIOB U I1.43
TUJIPOKCH/IBI anp TUAPOKCUAOB LIEIOYHBIX METAIIJIOB C YBEJIIMUEHUEM 3apsA/ia siApa aTOMOB
IIEJTOYHBIX METaJIJIOB, OOBSACHATH CBOMCTBA 3TUX COEIMHEHUN B CBETE MpeACTaBIeHUl 00
METAJIJIOB. OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX.

[Ipumenenue N N
—— PeryasiTuBHbBIE: TUIAHUPYIOT CBOU JACUCTBHUS B CBSI3U C IIOCTaBJICHHOMN
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MCTAaJlJIOB.

3a11aqel71 " YCIIOBUSAMHU €€ PCIICHHUA, YUUTBIBAIOT IIPABUJIO B INIAHUPOBAHUHU U
KOHTPOJIC crocoba peUIICHUA

IMo3naBaTeabHBIE: CTABAT U (HOPMYITUPYIOT LU U MPOOIIEMBI ypOKa
UCIOJB3YIOT IIOUCK HEOOXOAUMOM MH(DOPMAIUK [UIs BBIOJIHEHHS y4eOHbIX
3aJJaHU C UCIIOJIB30BAHNEM YUEOHOH INTepaTyphl

KOMMyHI/IKaTI/IBHLIe:

aJICKBAaTHO UCIIOJIb3YIOT peueBble cpeAcTBa it 3 PEeKTUBHOTO peIIeHUS
KOMMYHUKATHUBHBIX 33/1a4 YYUTHIBAIOT pa3HbIC MHCHHS U CTPEMSTCS K
KOOpJMHAIIMH PA3IMYHbIX TO3UIHH B coTpyaHn4YecTBe DopMUpOBaThH
OTBETCTBEHHOE OTHOIIEHUE K YUYCHUIO U KOMMYHUKATHBHYIO
KOMIETEHTHOCTh. OTpabaThiBaTh YMEHUE COCTABIISITh YPABHEHUSI PEAKIIUH,
XapaKTEePU3YIOIIUX XUMHUYECKIE CBOMCTBA OKCUIOB M TUIPOKCUIOB
HIENTIOYHBIX METAIJIOB C TOYKH 3PEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB U AIEKTPOJIIUTUYECKON JUCCOLUALIUN

50

[lenouno-
3€MEJIbHEIC
METAaJLIBI.
Haxoxnenue B
npupoje. Kanpnuii n
€ro COeJUHEHMUS.
’KecTkoCTh BOJBI 1
CITIOCOOBI €€
YCTpaHEHHUS.

JI.0.9. O3HakOMIIEHH
€ CO CBOMCTBaMU U
MpEeBpaLICHUSIMHI
KapOOHATOB U
T'HJIpOKapOOHATOB.

2 Hen
arp

/l.B3aumoieiicTB1
€ MENOYHO-
3€MCIIbHBIX
METAJIJIOB C BOJIOM.

O06pa3siibt
Ba)KHEHIIINX
MPUPOIHBIX
COE€IUHEHUI
MarHus, KaJIbIHI,

MukpomnabopaTopu
ac
HEOOXO0IMMBIMHU
HabopoMm
PCaKTHUBOB

YMeTh XapakTepu3oBath 31eMeHThl [[A-rpynnbiHa OCHOBaHUM UX MOJIOKEHUS
B IIEpUOIUYECKOM TabIMIlEe U CTPOEHUS AaTOMOB. Y METh COCTABIIATh
YPaBHEHUS PEAKLMM, XapaKTEPU3YIOIINX CBOMCTBA KAJIBLHUS U €r0
COEJIMHEHUH, U OOBSICHATH UX B CBETE MPEICTaBICHUN 00 IEKTPOIUTUIECKON
JUCCOLMALMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIEccax. 3HATh
Ka4eCTBEHHYIO PEAKIIMIO Ha HOHBI KaJIbIUA.3HATh, 4YeM 00YCIIOBJIEHA
HKECTKOCTH BOJBL. YMETh Pa3bsCHATH CIIOCOObI YCTpaHEHUs KECTKOCTH BOJIBI.

PeryasiTuBHbBIE: IJTAHUPYIOT CBOU JACUCTBUS B CBA3H C TOCTaBICHHON
33}13‘-16171 H YCIIOBUSIMH €€ PCIICHHWA, YUUTBIBAIOT IIPABUJIO B INIAHUPOBAHNH U
KOHTpOJIE cItoco0a penieHus

IHo3naBaTeabHbIe: CTABAT U (HOPMYITUPYIOT LIETH U TPOOIEMBI ypOKa
UCIOJIb3YIOT TOUCK HEOOX0IUMOM HH(POPMAIIUH [Tl BHITTOJIHEHUS yUeOHBIX
3aJJaHU C UCTIOJIb30BAHNEM YUE€OHOM JIUTepaTyphbl

KoMMyHHKaTHBHBIE: aICKBaTHO MCIOJB3YIOT PEYEBBIE CPEIICTBA IS
3¢ PEKTUBHOTO pEeIIeHUs] KOMMYHUKATUBHBIX 33/1a4 YUUTHIBAIOT Pa3HbIE
MHEHUS U CTPEMATCS K KOOPAVHALMY PA3IIMYHBIX MO3ULIUNA B COTPYTHUYECTBE

I1.44-45

DopMHpOBaTh 11EIOCTHOE MUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY
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YPOBHIO Pa3BUTHUS HAYKH, U KOMMYHHMKaTUBHYIO KOMIIETEHTHOCTb B OOLIIEHUU
U COTPYJHUYECTBE CO B3POCIBIMU U cBepcTHUKaMU. OTpaboTKa yMEeHHI
3aMKChIBaTh YPaBHEHUS peakLuii, XapaKTEPU3YIOLIUX XUMUYECKHE CBONCTBA
HIEJI0YHO3EMETIBbHBIX METAJUIOB C TOUYKHU 3PEHUSI OKUCINUTEIBHO-
BOCCTAHOBUTEJIBHBIX IIPOLIECCOB U ANEKTPOIUTUYECKON TUCCOLUALIUY.

51 | AnroMuHUM. 2 Hen /l.B3auMoneiictBu | YMETh COCTaBIATh YPABHEHUSI XUMUYECKUXPEAKIINM, XapaKTEPU3YIOIITUX [1.46
Haxoxnenue B amnp € AJIFOMUHUSA C o011re CBOMCTBA AIFOMHUHMSI, OOBSCHSATH 3TH PEAKIIUU B CBETE MTPEICTABICHHIMA
npupoae. CBoicTBa BOJION 00 OKHCIHUTETHHO-BOCCTAHOBUTENBHBIX MIPOIIECCaX.

ATIOMUHHSL. . . .
.O06pa3sisl PeryasiTuBHbI€: TUTAHUPYIOT CBOU JACHCTBHSI C TOCTABIICHHOM 3a/1a4yeil u
BOKHEUIITNX YCJIOBHSIMU €€ PEIICHHUS, OIIEHUBAIOT MPABMWIBHOCTD BBITTOJTHEHUS ACHUCTBUS
MPUPOIHBIX
COE THHEH ITo3HaBaTeIbHbIE:CAMOCTOATEIHHO BBIICTSIOT U (OPMYIUPYIOT

MI03HABATEJIbHYIO 1I€J1b, UCTIOJIB3YIOT OOIIME TPUEMbI PELIEHUS 3a/1a4
ATIOMUHUS
e KoMMyHHKaTHBHBIE: IOITYCKAIOT BO3MOKHOCTh Pa3JIMYHBIX TOUYEK 3pEHUs, B
TOM YHCJI€ HE COBIMAAIONINX C UX COOCTBEHHOM U OPUEHTUPYIOTCS Ha
MO3UIIMIO TTApTHEPA B OOIIEHUN U B3aUMOJCHCTBUU
dopMHUpPOBaTh LIETOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH, © KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh B OOIIIEHUH
U COTPYJHUYECTBE CO CBEPCTHUKAMU B TMpoIlecce yueOHOU JesITeIbHOCTH.
OTtpabaThiBaTh HABBIKK COCTABJICHHS YPABHEHUH OKHUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiuii. O0CyXIaTh TEMOHCTPAIIMOHHBIN
sKcrepuMeHT. ONUChIBaTh CBOMCTBA U3yYaeMbIX BEIIECTB.

52 | AmdpoTepHOCTD 3 Hex IC YMeTh 10Kka3piBaTh aM(OTEPHBINA XapaKTEP COSTUHEHHUSI, COCTABISATh 11.47

OKCHJa U amnp YpaBHEHUS COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN U OOBSICHITH UX B CBETE
Muxkponaboparopu . .
THAPOKCH]IA MPEJICTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLUAIUY.
s ¢ HeOOXOAMMBIM

AITIOMUHHUSL. . . .
Habopom PeryasiTuBHBIE: IUIAHUPYIOT CBOM JCHCTBUS C TIOCTABICHHOM 3aaue 1

JL.o.10. ITonyuyenue pPEaKTUBOB YCJIOBUSIMU €€ PEILIECHHUs, OLIEHUBAIOT MPABUILHOCTD BBIOTHEHUS JEHCTBUS

THAPOKCH]IA
AJTFOMUHHUS U
B3aUMOJICUCTBHE €TO
C KHUCJI0TaMH1 U

ITo3HaBaTebHBIE: CAMOCTOSTENBHO BBIIESIOT U POPMYIUPYIOT
MMO3HABATCJIbHYIO [ICJIb, UCTIOJIB3YIOT O6H_[I/I€ IMPUCMBI PCUICHUA 3aaa4

KOMMyHI/IKaTI/IBHLIeIIIOHyCKaIOT BO3MOXXHOCTb pa3JIMYHBIX TOUCK 3pCHNS, B

96




meia0o4aMHu.

TOM YHUCJIC HE COBIAJIAIONTNX C UX COOCTBEHHOH M OPUEHTUPYIOTCS HA
MO3UIIMIO TTApTHEPa B OOMICHUH U B3aUMOAeHCTBIH DOPMHUPOBATH 1EJTIOCTHOE
MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH,
Y KOMMYHHKATHBHYIO KOMIIETEHTHOCTh B OOILIEHHH U COTPYIHUYECTBE CO
CBEpCTHHUKAMH B Mporiecce yueOHou aesrenbHocTi. OTpabaThiBaTh HABBIKU
MPOBEICHUS] XUMHUECKOTO dKcniepuMenTa. CoOto1aTh MpaBuiia TEXHUKA
6e3omacHoctu. [IpakTdecku qoka3bBaTh aMPOTEPHBIN XapakTep OKCUIOB U
THIPOKCUIOB alltoMUHMsI. ONIICHIBAaTh U3y4YaeMbIe BEIIECTBA B XOJIC
MIPOBEJICHUS XUMUYECKOTO IKCIICPUMEHTA.

53

Keneso.
Haxoxnenue B
npupoje. CoricTa
xKeesa.

3 Hen
anp

/1.06pasus! pya
xKernesa.

Coxuranue xenesa
B KHCJIOPOJIC U
XJIOpeE.

I1C

3HaTh CTpOEHHUE aTOMa jKene3a, GU3NYecKue 1 XUMUUYECKUE CBOMCTBA )Kese3a.
YMeTh pa3bsCHATH CBOMCTBA JKE€JI€3a B CBETE MPEICTABICHUHN 00
OKHUCJIUTEIBbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX U AIIEKTPOJIUTUYECKON
JUCCOLHALNY.

PeryastuBubie: [[naHupyrOT CBOM JEHUCTBUS C IOCTABICHHOMN 3a1a4eil U
YCJIOBUSIMU €€ PELLEHHUs, OLIEHUBAIOT MPABUIIBHOCTD BBIITOJIHEHUS ACHCTBUS

ITo3naBaTenbHble: CaMOCTOSTENBHO BBIACISAIOT U GOPMYIIUPYIOT
MIO3HABATENBHYIO 11€J1b, UCTIOJIb3YIOT OOIIME IPHUEMbI PELLICHHs 3a1a4

KommyHnukatuBHble: J[0mycKarOT BO3MOXHOCTh PA3IMYHBIX TOYEK 3PCHHUS, B
TOM YHCJI€ HE COBIAIAIONINX C UX cOOCTBEHHON.DOPMHUPOBATH IIENIOCTHOE
MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH,
N KOMMYHUKAaTUBHYIO KOMIICTCHTHOCTb B O6HICHI/H/I " COTPYAHHUYECTBE CO
CBEpCTHHUKAMH B Mpoiiecce yueOHou aesarenbHocTu. OTpabaThiBaTh yMEHUE
COCTaBJIATH YPaBHCHHA peaKHPIfI, XAPAKTCPUIYIOIUX XUMHYCCKUEC CBOICTBa
JKese3a ¢ TOUYKH 3PEHUsT OKUCIUTETHbHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.
CamocTosTesHO padoTaTh C YYCOHMKOM

I1.48

54

CoennHenus
)Kenesa.

JLo.11. KauecTBeHH
bI€ peaKiuu Ha

2+ 3+
noHsl Fe“'u Fe

4 uen
anp

I1C

Muxkponaboparopu
9 ¢ HE0OXOJMMBIM
HabopoM
PEaKTHBOB.

3nath cBoiicTBa coenunenunit Fe(Il) u Fe(Ill). YmeTs coctaBnarh ypaBHEHUS
COOTBETCTBYIOIINX PEAKIIUN B CBETE MPECTABICHUN 00 3JIEKTPOIUTHIECKON
JVCCOLIMAIINU ¥ OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCAX.

PeryastuBubie: [1naHupyrOT CBOM JEHUCTBUS C IIOCTABIEHHOM 3aa4eil U
YCJIOBUSIMU €€ PEUICHUS, OLICHUBAIOT MIPABUJIBHOCTH BBITTOJIHEHUS 1CHCTBUS

Ilo3HaBaTenbHble: CaMOCTOSTETHLHO BBIACISIOT U (HOPMYIIUPYIOT

11.49,50
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IMMO3HABATCJIIbHYIO LICJIb, UCIIOJIB3YIOT O6H_[I/I€ IMPpUCMBI PCIHICHUA 3aaa4

KoMmyHuKaTHBHBIE: J[0ITyCKalOT BO3MOKHOCTD Pa3IMYHBIX TOUEK 3PEHUS, B
TOM YHCJI€ HE COBIAIAIOUINX C UX cOOCTBEHHOH. POPMHUPOBATH IIETOCTHOE
MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
KOMMYHHKATHBHYIO KOMIICTCHTHOCTD B 06H_[€HI/II/I " COTPYAHHUYICCTBEC CO
CBEpPCTHUKAMH U B3pocibiMU. OTpabaThIBaTh SKCIIEPUMEHTAIBHBIC YMEHUS,
co0uro1aTh MpaBwiia TEXHUKH Oe3onmacHocTH. OTpabaThiBaTh YMEHHE
3aIKCHIBaTh YPAaBHEHUS PEAKLNH, XapaKTEPU3YIOINX XUMHYECKHE CBOMCTBA
COCIMHEHUH jKeye3a C TOUKH 3PEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IPOLIECCOB U AIIEKTPOIUTHYECKOH nucconuannu. CaMoCTOSTENIbHO paboTaTh
C YUeOHUKOM.

55 | Ilpakmuueckas 4 "en Mukponabopatopu | YMeTh NPUMEHSTh TEOPETUUCCKUE 3HAHUS HA MPAKTUKE, OOBICHITH I1.48-50
paboma Ne7 amp g ¢ HabopoMm HAOJIO/ICHUS ¥ PE3yJIbTAThl IPOBOJUMBIX OIBITOB, XapaKTEPU30BATh YCIOBUS
PCaKTUBOB TEUYCHHSI pEaKIUii O KOHIIA B paCTBOPaX AJIEKTPOJIUTOB.
Pemienue
COTJIaCHO .
9KCIIEPUMEHTATbHBI HHCTPYKIWH B PeryasituBabie: OCyIIECTBISIFOT MOUIArOBBIM KOHTPOJIb 10 Pe3yIbTaTy
X 3aJ1a9 TI0 TEME « . .
MeTaIIb y4eOHHKe. ITo3naBaTtenbHble: CTPOST peueBOe BhICKA3bIBAaHUE B YCTHOW U MHUCbMEHHOMN
dbopme
KoMMmyHukaTuBHBIe: YUUTBHIBAIOT Pa3HbIe MHEHUS U CTPEMSTCS K
KOOPJIMHAIIMH PA3IMYHBIX TIO3UIMHA B COTpyHUYECTBe Pa3BuBaTh yMEeHHS
OIICHUBATh CUTYAIIMIO U OTIEPATUBHO MPUHUMAThH PEIIeHNEe, HAXOAUTh
aJICKBaTHBIC CIIOCOOBI B3aMMOJICHCTBHSI C OJTHOKIIACCHUKAMH BO BPEMS
MPOBEJICHUS MPaKTUYECKON paboThl. CoOMI0IaTh MpaBUiia TEXHUKU
0e30macHOCTH MpHU paboTe C 1abopaTOPHBIM 00OPYTOBAHHEM M XUMUUECKIUMHU
pEaKTUBaMU, OKAa3bIBATh MEPBYIO MOMOIIb TP 0XKOTaX U TPaBMax,
MOJTyYEeHHBIX TIPH PaboTe ¢ peakTHBaMH H Ja0OPAaTOPHBIM 000PYIOBaHUEM,
HCCJIEIOBATh CBOMCTBA M3Y4a€MbIX BEIIECTB.
56 | [NoxroroBka k 4 Hen Kaprouku ¢ O0600mUTh 3HAHUS 110 TeMe «MeTab. [Toaroros
KOHTPOJIbHOU arp nudupeHIpoBaH N Ka K
PeryasituBHbie: BHOCAT HEOOXOAMMBIE KOPPEKTUBEI B JICHCTBHUE TTOCIIE €T
pabote. Pemenue HBIMH 33JIaHUSIMU KOHTPOJIbH
3aBEpIIICHHS] HA OCHOBE €T0 M YUeTa XapakTepa CIETaHHbIX OIHUO0K o
pacueTHBIX 3aja4 1o TeMe oii pabote

KoMMyHHUKaTHBHBIE: KOHTPOJIUPYIOT ACHCTBH apTHepa PopMUpOBaTh
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LEJIOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW, KOMMYHUKATHBHYIO KOMITIETEHTHOCTh B OOIIIEHUU U
COTPYIHUYECTBE CO CBEPCTHUKAMU U B3pocIabiMU. OTpabaThiBaTh YMEHUS T10
3allMCU YPABHEHUN XUMUUYECKUX PEaKIMi, peIICHUIO 3a]1a4 110 TEME
«MeTamb

57 | Konmponvuas 1 Hen Haneuaranusie YMeTh UCTI0Ib30BaTh NPUOOPETEHHBIE 3HAHUS
paboma Ne3 Mast paboTHI 110 . .
BApHAHTAM PeryasiTuBHbBI€: OCYIIECTBISIOT UTOTOBBINA U MOLIArOBBIA KOHTPOJb 110
ITo Teme « pe3ynbraty @opMHUPOBATh OTBETCTBEHHOE OTHOILIEHUE K YUEHHUIO, TOTOBHOCTD
MerTanis» U CIIOCOOHOCTH K CAMOPA3BUTHUIO U camMo00pa3zoBaHuio CaMOCTOSATEIHHO
BBITOJIHATH 33aHUSI OIPEIEIIEHHON CI0KHOCTHU I10 MPOHIEHHOMY MaTepHuay.
Paznen 3. KpaTkuii 0030p BaxKkHeHIIIMX OPraHMYeCKUX BellecTB. 9 yacos

58 | Opranuueckas luen . Mogenu 3HATh MOHATHS «OPTraHUYECKask XUMHUSD, KOPTaHUYECKHE BELIECTBAY, I1.51

XUMUS Mas MOJIEKY «YTIEBOAOPOABIY, «CTPYKTYpHBIE POPMYIIBD). 3HATH OTIUYNS OPTaHUIECKUX
OpraHUYeCKHUX BEIIECTB OT HEOPraHUYECKUX. Y METHCOCTABIIATH CTPYKTYPHBIE (DOPMYJIIbI
COETMHEHUH. MPOCTEHIINX YTIIEBOJOPOIOB.

PeryasiTuBHbI€: TUIAaHUPYIOT CBOM JIEUCTBUS B COOTBETCTBUU C
IIOCTABJIEHHOW 3a/1a4eil U yCIOBUSAMU €€ pealln3aliu

ITo3naBaTenbHbIE: CTABAT U GOPMYIUPYIOT LIEIH U TPOOIIEMBI YPOKA;
OCO3HAHHO M MTPOU3BOJILHO CTPOSIT B YCTHOM M MUCBMEHHOH (popme
KoMMmyHuKaTHBHBIC: BJIaJICHE MOHOJOTUYECKON U AUATIOTUYECKON
dopmamu peunt DopMHUpOBaTH POCCUNCKYIO MPAXKAAHCKYIO UJIEHTUYHOCTbD,
NaTPUOTH3M, YBAKEHUE K CBOEMY Hapoy. BocnuTeiBaTh 4yBCTBO FOPAOCTH
3a 0Te4eCTBEHHYIO HayKy. COCTaBIsATh KOHCIIEKT JICKITMU. BbipabaTeiBaTh
YMEHHE COCTABIATH CTPYKTYpHBIE (POPMYJIBI OPraHMUECKUX BEIIECTB.

58 | YrmeBomoposl. 2 Hen I'openne 3HaTh OT/EIBHBIX MPEACTaBUTENCH aKaHOB (METaH, 3TaH, Mponax, 0yran), ux | [1.52
IIpenenbHble Masi YTJIEBOIOPOIOB U ¢du3nUeckrue 1 XUMUYECKHE CBOMCTBA, OMpeAETICHUs TOMOJIOTOB,
YIJIEBOIOPOABI oOHapyx)eHHe TOMOJIOTHUYECKOTO psijia. YMETh COCTABIIATh CTPYKTYpPHbIE (POPMYJIbI aTKAHOB.

IIPOSYKTOB UX .
ropes. PeryasiTuBHbIe: pa3nuyaloT cocod u pe3yabTaT IeHCTBUS
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HO3H3B3TCJ’IBHLI€:BJI&II€IOT O6H_[I/IM MMpUEMOM PCIICHUA 3a1a4

KoMMyHuKaTHBHBIE: 10TOBapUBAIOTCS O COBMECTHOM 1€ TEIBHOCTH O]
pPYKOBOACTBOM yuuTenst PopMHUpOBaTh 3KOJIOTMUECKOE MBILUIEHUE HA OCHOBE
IPU3HAHUS LIEHHOCTH JKU3HU BO BCeX €€ MPOSBICHUAX U OCO3HAHMS
HEOOXOIMMOCTH OTBETCTBEHHOT0, OEPEKHOT0 OTHOLICHHUS K OKPY KaIOIIeH
cpene. CocTaBisATh KOHCIEKT JeKuu. OTpabaThiBaTh YMEHHS COCTaBIATh
CTPYKTYpHBIE (POPMYIIBI AIKAHOB, OIPEAEIIATH TOMOJIOTH YIIIEBOJOPOIOB.

59 | HenpenenbHbie 2 "Hen . Ilonyuenue 3HATh CTPYKTYpPHBIE POPMYJIIBI STHIICHA U alleTUJICHA, UX (PU3UIECKHe U [1.53-54
YTJIEBOAOPO/IbI. Mas STUJICHA. XUMUYECKHE CBOMCTBA, KAUECTBEHHBIE PEAKIIMK HA HETIPECIIbHbIC
KauectBennsle YTIEBOAOPOABI. YMETh COCTABISTh CTPYKTYPHBIE (DOPMYJIIBI TOMOJIOTOB
peakuuu Ha STUJIEHA U alleTUJICHA, 3alIUChIBATh YPAaBHEHUE PEAKLIUU
JTUJIEH. MOJIMMEpU3aH.3HaTh PEAKLIMIO MTOJIMMEPU3ALIUU, YMETh COCTaBIIATh
. | ypaBHeHMs peakuuii nonuMmepusanuu. MimMeTs npeacraBieHne o NoJIU3TUIIEHE,
O06pa3upbl uzaenui
ITOJIMIIPONIMJIEHE U MOJIUBUHWIXJIOPUAE
U3 MOJIUATUIICHA,
MTOJIUITPOTIMIIEHA PeryasiTuBHbBI€: pa3IHyYaIOT CIIOCO0 U Pe3yNbTaT ISHCTBUS
ITo3HaBaTeIbHBbIE:BIAACIOT OOIIMM IIPUEMOM PEIICHUS 3a7a4
KoMMyHHKaTHBHBIE:KOHTPOIUPYIOT IelCTBHS napTHepa PopMuUpoBaTh
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHUIo,
OCHOBBI 3KOJIOTUYECKOTr0 MbIIIIeHHs. COCTaBIATh KOHCIIEKT JIEKIUH.
OTtpabaThiBaTh YMEHHSI COCTABIATH CTPYKTYPHBIE (POPMYITBI OPraHUUYECKUX
BEIL[ECTB, 3aMMCBIBATh YPABHEHMS PEAKIMH, XapaKTEPU3YIOLINX CBOKWCTBA
HENpeeNbHBIX YIIIEeBOA0POA0B. 3BiiekaTh HH(DOPMAIIHIO U3 PA3TUYHBIX
VMCTOYHHMKOB. ICII0JIB30BaTh CIPABOYHYIO JIUTEPATYPY, B TOM YHUCIIE U HA
ANEKTPOHHBIX HOCUTEISAX
60 | IlpousBogHbIC 2 "Hen 1. PactBopenue 3HaTh ONpe/eNieHrne CITUPTOB, 00IIYI0 (OPMYITy OJHOATOMHBIX CIIUPTOB, I1.55
YIJIEBOJOPOOB. Mas ATUJIOBOTO CTIUPTa | (PU3UOJIOTUYECKOE JEHCTBIE METAHOJIa U 3TaHOJIa. XapaKTepUu30BaTh
Cruprtsl. B BOJIE. CBOMCTBA OHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB. Y METH COCTaBIISITh

PactBOopenue
TJIMLEPUHA B BOAE

YpaBHEHUs PEAKIMM, XapaKTEPU3YIOIINX CBOMCTBA OJTHOATOMHBIX CIIUPTOB
PeryasiTuBHBIE: pa3IMyaroT Criocod U pe3ysbTaT JecTBUs

ITo3HaBaTeIbHBIE:BIAJICIOT OOLIMM IIPHEMOM PELICHHS 3324

1UL




KOMMyHI/IKaTI/IBHbIe:HOFOBapI/IBaIOTCSI O COBMECTHOM ACATCIIBHOCTH,
MMpUXOIAT K O6H.[€My peI_HeHI/IIOCDOPMI/IpOBaTB OTBETCTBECHHOC OTHOILICHUEC K
YUCHUIO, TOTOBHOCTH U CIIOCOOHOCTD K CaMOpPa3BUTHUIO

CocTaBlIATh KOHCIEKT JICKIIMH

61 | KapGoHoBsie 3 "Hen . I[lonydyenue u 3HaTh (OPMYJIBI MypaBLUHON U YKCYCHOM KUCIIOT. YMETh COCTABIISITh I1.56
KHUCJIOTHI. CIIOXKHBIE Mas CBOMCTBA YPaBHEHUS XMMHUECKHUX PEaKLINH, XapaKTepU3YIOIIKX 00IIKe CBOCTBa
s¢upsl. JKupsl. YKCYCHOM KHCJIOT, Ha PUMEPE MYypPaBbUHON U YKCYCHOW KHCIIOT. Y METh 3alHChIBATh
KHCIIOTBI. peakiuio dTepruduKanui. 3HaTh OMOJOTHIECKYIO POJIb )KUPOB..
Hccnenosanne .
CBOHCTR AHPOB: PeryasiTuBHbBI€: pa3IMyuaIOT CIIOCO0 U Pe3yNbTaT IESHCTBUS
pacTBOPUMOCTH B ITo3HaBaTebHbIE:BIAACIOT OOIIMM IIPUEMOM PEILICHUS 3a7a4
BOJIC U .
OpraHHUeCKIX KoMMyHHKaTHBHBIE:KOHTPOIUPYIOT JeHCTBUS mapTHEpadopMUpOBaTh
PACTBOPHTEIIAX. L[EIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3Butus Hayku.CocTaBisATh KOHCIEKT ypoka. Micnons3oBath panee
MOJIyYEHHBIE 3HAHUS MTPU U3YYEHUH HOBOI'O MaTepuaia
62 | YraeBosl 3 Hen /. KauecTBeHHas 3HaTh MOJIEKYJISIPHBIE (POPMYIIBI TIIFOKO3BI U CaXapo3bl, KAYECTBEHHYIO I1.57
Masi peaxuus Ha PEaKIuIo Ha TIIOK03Y, OMOJIOTMYECKYIO POJIb TITFOKO3bI U CaXapo3bl,
TIIIOKO3Y U MOJIEKYJISIpHBIE (POPMYJIIBI KpaxMaia M LEeJUTI0JIO3bI, CXOJCTBO U Pa3INIue
Kpaxmai. ATUX YTJIEBOJOB, KAUECTBEHHYIO PEAKIIMIO Ha Kpaxmall.
PeryasiTuBHbI€: pa3IHMyualOT CIIOCO0 U Pe3yNbTaT IeHCTBUS
ITo3HaBaTeIbHBbIE:BIAACIOT OOIIMM IIPUEMOM PEIICHUS 3a7a4
KomMmyHuKkaTuBHBIE:
JIOTOBApUBAIOTCSI O COBMECTHOM JIEATENbHOCTH, IPUXOAST K 001IeMy
pemiennto GopMUPOBATh MTO3HABATENBHYIO U HHPOPMAITMOHHYIO KYJIBTYPY, B
TOM YHCJIE€ Pa3BUTHE HABBIKOB CAMOCTOSITEIbHON pabOThI ¢ yueOHBIMU
MOCOOHSIMH, KHUTaMH, IOCTYITHBIMH UHCTPYMEHTAMH U TEXHUYECKUMU
cpencTBamMu HHOOPMAITMOHHBIX TEXHOJIOTHNA. COCTaBIATh KOHCIIEKT
uzydaemoro naparpada. [[0OTOBUTH 27€KTpOHHBIC TPE3EHTAIIMH IO TEME YPOKa
63 | AMHUHOKHCIIOTEHI. 4 nen Tabmuier 3HaTh COCTaB, CBOMCTBA M OMOJIOTUYECKYIO POJIb aMUHOKHCIIOT U OEITKOB. I1.58
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Bbenku.

Mas

Wmets npencrasienue o epMeHTax U TOPMOHAX.
PeryasiTuBHbIe: pa3InyaloT cocod U pe3yiabTaT IeHCTBUS
ITo3HaBaTebHBbIE:BIAJCIOT OOIIUM IIPUEMOM PEILLICHUS 3a7a4

KoMMmyHuKaTHBHBIE: 10IOBAPUBAIOTCS O COBMECTHOU J€STEIBHOCTH,
MPUXOJAT K 001eMy pereHnioPopMUpOBaTh 1IETOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOIIIEE YPOBHIO PA3BUTHUS HAYKH, A TAK)KE OTBETCTBEHHOE
OTHOIICHHE K YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CAaMOPa3BUTHIO U
camo00pa3zoBaHn0COCTaBIATh KOHCIIEKT U3yyaemoro naparpada. ['oroBuTh
AIIEKTPOHHBIE TIPE3EHTALIMU IO TEME YPOKa

64

[Tonumepsr.

4 uen
Mas

[Ipe3enTanus

3HaTh MOJIEKYJISIpHBIE POPMYIIBI TOIUMEPOB. COCTaBIATh CTPYKTYPHBIE
dbopmynsl. Ucrons30BaTh BHYTPU- U MEXIPEIMETHBIE CBSA3U. 3alUCHIBATD
YpaBHEHUS PEaKIIHii.

PeryasiTuBHbBIE: Pa3INYalOT CIIOCO0 U PE3yiIbTaT ACUCTBUS
Ilo3naBaTebHbIE: BIAJACIOT OOIIUM MPUEMOM PEIICHUS 3a71a4

KoMMyHuKaTHBHBIE: TOTOBapUBAOTCS O COBMECTHOM IE€ATEIBHOCTH,
NPUXOJAT K 0011eMy perieHnto @opMupoBaTh LEIOCTHOE MUPOBO33pEHUE,
COOTBETCTBYIOIIIEE YPOBHIO Pa3BUTHUS HAYKH, & TAKXKE OTBETCTBEHHOE
OTHOIIEHHE K YUEHHIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
camooOpa3zoBanuto CocTaBiATh KOHCIIEKT U3ydaemMoro naparpada. 'oToBuTh
AIIEKTPOHHBIE IPE3EHTALIMU 110 TEME YpOKa

11.54,57,
58

65

O6o0maromuii ypox
o TeMe « BaxxHbie
OpraHHYECKHe
COCTTUHEHUS

4 uen
Mas

Pa3znoypoBHEBBI
Marepuan

3HaTh CTPOCHHUE U CBOMCTBA OPraHUYECKUX COCAMHEHU. Y METh ONpPEIETsATh
MIPUHAJISKHOCTD K OMpeIeIEHHOMY KJIaccy 1Mo ¢popMyJlie BEIIecTBa,
3alMChIBATH OCHOBHBIE YPABHEHHSI XUMUYECKUX PEAKIIHI

PerJIHTI/IBHbIeIBHOCHT HCOGXOIII/IMBIC KOPPCKTHUBEI B JEeHCTBHE MOCHE €ro
3aBCPHICHHUA HAa OCHOBE €I0 y4€Ta CACIIaHHBIX OImHMOOK.

Io3HaBaTeNbHBIE:CTPOST PEUEBOE BHICKA3bIBAHUE B YCTHOW U MUCbMEHHOMN
dbopme

KoMMyHMKaTHBHBIE:KOPPEKTUPYIOT NeUCTBUS napTHEPAaPOPMUPOBAThH

[Toaroros
Ka K
KOHTPOJIBH
oif pabote

10z




OTBETCTBEHHOE OTHOIIEHUE K YYEHUIO, TOTOBHOCTh U CITIOCOOHOCTH K
camopa3zButuio.PaboTa B mapax u rpymnmax

Hroro: 68 vacos; pezeps -0 K/p- 3 n/p-7  1n/o-11
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