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INOACHUTEJIBHASA 3AIINCKA

JlanHas nporpamma paccuuTana Ha 1 rox — 8 kiacc. O6miee unciio yueOHbIX yacoB B 8 kiacce - 68 (2u
B HEJIETIIO).

B cucreMe ecTtecTBEHHOHAaydHOTO 00pa3oBaHUS XWMHsI KaK Y4eOHBIM MpEAMET 3aHUMAeT BajKHOE
MECTO B I[O3HAHUU 3aKOHOB MPUPOAbI, (HOPMUPOBAHMM HAYYHOM KApTUHBI MHpA, CO3/IaHUU OCHOBBI
XUMHUYECKUX 3HAHWM, HEOOXOJUMBIX JIIsl TIOBCEIHEBHOMN >KM3HH, HABBIKOB 3JJOPOBOTO M 0€30MaCHOTO IS
YesloBeKa U OKPYKaroIlel ero cpebl o0pas3a )KU3HH, a TAKXKE B BOCIIUTAHUU SKOJIOTUYECKON KYJIbTYPBHI.

VYcenemHocTs U3ydyeHusi XMMUU CBSI3aHA C OBJIAJICHUEM XUMHUYECKUM SI3bIKOM, COOIIOJIEHUEM PABUII
6e30macHoi pabOThI MPHU BHIOJHEHUH XUMHUYECKOT0 SKCIIEPUMEHTa, OCO3HAHHEM MHOTOUYMCIICHHBIX CBs3el
XUMUU C APYTUMH NMPEIMETaMU IIKOJIBLHOTO Kypca.

[Iporpamma BkiIFOYaeT B ceOsi OCHOBBI HEOPTaHUYECKON M OpraHUYecKor Xxumuu. ['J1aBHOW umeei
MIPOTPaMMBI SIBIIIETCS CO3/IaHKe 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHWU 10 XWMHUH, BBIPAKEHHBIX B opme,
COOTBETCTBYIOIIEH BO3PACTY 00yUarOIINXCS.

B conepxanum gaHHOTO Kypca MNPECTaBIE€HbI OCHOBOIIOJIAraloIINe XWMHUUYECKHE TEOPETUUYECKUE
3HAHHUA, BKJIIOYAIOIME M3YyUYEHUE COCTAaBa M CTPOEHUS BEUIECTB, 3aBUCHMOCTH HMX CBOICTB OT CTpOCHHS,
MIPOTHO3UPOBAHUE CBOMCTB BEILIECTB, UCCIICIOBAHNE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBPALICHUN U TTyTeH
yIpaBJICHUS MU B LIEJISX MMOJIYyYEHHUS BEIIECTB U MAaTEPUATIOB.

TeopeTnueckyto OCHOBY H3y4Y€HHUS HEOPraHMYECKON XHMHH COCTABISIET ATOMHO-MOJEKYISIPHOE
yuenue, [lepuognueckuii 3akon J[.J. MenneneeBa ¢ KpaTKMMH CBEACHHUSIMH O CTPOCHHMHM aToMa, BHUJAX
XUMHUYECKOH CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKITUN.

B u3ydenuu Kypca 3HAUMTENbHAas POJb OTBOJUTCS XUMHUYECKOMY HKCIIEPUMEHTY: MPOBEACHHUIO
MPAKTUYECKUX W JIA0OPATOpPHBIX pabOT, OMHCAHHIO PE3YJIbTATOB YYCHHUYECKOTO OSKCIICPUMEHTA,
COOJTIOICHUIO HOPM U MTPaBHII O€301acHOM pabOThl B XUMUYECKOU 1a00paToOpuu.

Peanuzanusi nanHOM mporpamMmbl B Iporiecce OOYYEHHS TMO3BOJUT OOYYarolIuMCsi YCBOUTH
KITFOUEBbIE XUMUYECKHE KOMIIETEHIIMH U MOHATH POJIb U 3HAYCHHE XUMHH CPElId APYTUX HAYK O MPUPOJE.

W3ydenne npeamera «XuMHs» B 9acTH (OPMUPOBAHUS Y 00YUAIOIIMXCS HAYYHOTO MHPOBO33PEHHUS,
OCBOEHUS OOIIEHAYYHBIX METOJOB (HAOIIOACHHE, WU3MEpPEHUE, IKCIEPUMEHT, MOJCIUPOBAHKE), OCBOCHUS
MPAKTUYECKOr0 TMPUMEHEHUsS] HAay4YHBIX 3HAHUW OCHOBAHO HAa MEXKIPEIMETHBIX CBA3SX C MPEIMETAMH:
«buonorus», «leorpadus», «ctopus», «Jlureparypa», «Matemarukay, «OcHOBBI 0€30MacHOCTH
KUBHEIESITEIIbHOCTI Y, «Pycckuil si3b1k», «Pu3nkay, « IKOJIOTHS».

HOpMaTI/IBHbIe HOKYMEHTBI

Pabouas mporpamma cocTaBieHa Ha OCHOBE:

e [Iporpammsl o xumuu g 8 kiacca (IIporpammsel mo xumun O.C.I'abpuensna, A.B.Kynmosoii
«Paboune nporpammbl. Xumusa. 7—9 knaccel.» - M.: JIpoda, 2012.), paccuntanHoil Ha 68 yacoB (2
ypoKa B HENIENI) B COOTBETCTBUU C YUYEOHMKOM, JIOMYHIEHHbIM MUHUCTEPCTBOM OOpa3oBaHMs
Poccuiickoit denepauuu: I'abpuensn O.C. Xumus 8 kiacc. Yuebnuk / M.: [lpoda, «Beptukans» u
COOTBETCTBYET MOJOXeHUsIM DefepanbHOro TroOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa
OCHOBHOTO 00111eT0 00pa3oBaHusl.

o OepnepanbHbiit 3akoH N 273-03 «O06 obpazoBanun B Poccuiickoit deneparuu» ot 29.12.2012 rona ¢
n3menerusmu 2013-2021 rr. (http://zakon-ob-obrazovanii.ru/);

o depepanbHBI TOCYIapCTBEHHBIH 00pa3oBaTEeNbHBIN CTaHAAPT OCHOBHOTO 001ero oopasosanus (5-9
KJ1.), yTBepxieHHbIN [Ipukazom MunoOprayku Poccun Ne 1897 ot 17.12.2010 (https://fgos.ru/);

o @enepanbHblil NMepedyeHb Yy4eOHMKOB, JOMYUIEHHBIX K HCIOJIb30BAaHUIO NPU peau3alliyd MMEIOLIX
TOCYJJapCTBEHHYIO aKKPEIUTALUI0 00pa3oBaTeNbHBIX MPOrpaMM HAdyajIbHOIO OOIIero, OCHOBHOTO
oOmrero, cpeaHero o6mero oOpa3oBaHMsI OpPraHU3AMMIMH, OCYIIECTBISIOMUMEA O00pa30BaTEIbHYIO
NEeATEIbHOCTh, YTBEPAKACHHOr0 puka3zoM MuHmnpocsemenns Poccun ot 20.05.2020 Ne254;

e [Iporpammsl pazButuss ['BOY COIII Ne 481 ¢ yriayOleHHBIM H3y4e€HHEM HEMEIKOTO S3bIKa
Kuposckoro paitona Cankrt- [lerepOypra 2020-2025r1r.;

e OcHoBHasa obpazoBatenbHas nporpamma ['bOY COIIl 481 ¢ yrinyOiaeHHBIM HM3ydYeHHEM HEMELKOIo
a3bika Kuposckoro paiiona Cankt- IlerepOypra;

e Brimucka 3 ocHOBHOM oOpazoBarenbHOl nporpamMMbl ' BOY COIII 481 ¢ yrinyOGneHHBIM W3ydeHUEM
HeMenKkoro s3pika Kuposekoro paitona Cankr- [letepOypra vHa 2023-2024 y4ueOHBIi TOS;
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O0mas xapakrepucTuka Kypca «Xummus. 8 kjaace»

OcobeHHOCTH coziepkaHusl 00ydeHHs XUMHUH B OCHOBHOM HIKOJIE€ OOYCIIOBJIEHBI CIIEHU(UKON XUMHUH
KaK HayKM T IOCTaBJIEHHBIMHU 3afadyamMu. OCHOBHBIMU IPOOJIEMaMU XMMHUH SIBIIAIOTCS U3y4EHHME COCTaBa U
CTPOEHHUs BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHMS, IIOJIy4EHHUE BEILECTB C 3aJaHHBIMU CBOMCTBAMHY,
UCCJICIOBAHNE 3aKOHOMEPHOCTEM XMMMYECKHUX PEAKLUUN M IYTEH yNpaBIEHUS MMM B LEIAX IOJyYEHUs
BEIIECTB C 3aJaHHBIMM CBOWCTBAMH, HCCIEJOBAaHUE 3aKOHOMEPHOCTEM XUMHUYECKHX PEaKUUN M IIyTei
yIpaBJI€HUs UMM B LENAX IOJY4YEHUs BEIIECTB, Marepuanon, 3Hepruu. Ilostomy B paboueil mporpamme
HallUIM OTPa>KECHUE OCHOBHBIE COJEPKATEIIbHBIC JIMHUY IIPEIMETA:
® BEIIECTBO — 3HAHUE O COCTaBE U CTPOEHMM BEUIECTB, UX CBOMCTBAX U OMOJIOTMYECKOM
3HAYECHUH;
e XUMHYECKass peaklMs — 3HAHHWE O IPEBpAlllEHUSAX OJHUX BEIIECTB B JApPYrue, YCIOBHS
NPOTEKaHMS TAKUX MPEBPAILICHUN U CTIOCO0aX YIPaBICHUS PEAKLUIMHU;

® TpPUMCHEHHE BEIIECTB — 3HAHWE W ONBIT OE30MacHOro OOpalieHHusl C BEIIECTBAMU B
MOBCEIHEBHOM JKU3HH, B OBITY, B CEIIBCKOM XO3SHUCTBE, B IPOMBIIIJICHHOCTH U T.11.;
e 3BIK XHMHHM — BJAJICHHE CHCTEMOM Ba)XKHEHIIMX TIIOHATHH XHUMHH, XHMHYECKOM

HOMEHKJIATYpOH U XUMHUYECKOH CUMBOJIMKON (XUMHUUECKUMH (POpPMYJIaMH U ypaBHEHUSMHU ).

B kauecTBe IIEHHOCTHBIX OPHUEHTHPOB COAEPKAHMS Y4EOHOro IpenMera «XHUMHS» BBICTYNAIOT
00BEKTHI, U3y4aeMble B Kypce XUMHH, K KOTOPOMY Y oOydarouuxcsi (GopMUpPYyeTcsi IEHHOCTHOE OTHOLICHHUE.
ConepxaHne Kypca OCHOBHOW WIKOJNBI II03BOJSIET C(HOPMHUPOBATH Yy OOYYalOIIMXCA HE TOJIBKO
[I03HABATENIbHbIE I[IEHHOCTH, HO U JIpyrHeé KOMIIOHEHTBl CHCTEMBbl LIEHHOCTel: Tpyna u ObiTa,
KOMMYHHMKATHUBHBIE, HDABCTBEHHBIE, SCTETHUECKHUE.

B cogep:xaHum ydeOHOro mnpenMera BeAYIIMMU KOMIIOHEHTaMM SIBISIFOTCS Hay4HblEe 3HaHUS U
Hay4YHbIE METOJbI MO3HAHWsA. M3ydeHne XWMUM IMO3BOJISIET CHOPMHUPOBATH Yy OOYYAIOUIMXCS HE TOJBKO
LEJIOCTHYI0O KapTUHY MHUpa, HO M CO3JaBaTh YCIOBHS [UId (OPMHUPOBAHHUS CHUCTEMBl IIEHHOCTEH,
OTIPEJIENIAIONIEH TOTOBHOCTh BHIOMPATh HAINPABICHHOCTH JEHCTBUH, IEHCTBOBATH OMpPEICICHHBIM 00pazoMm,
OLICHUBATH CBOM JICHCTBUS U ACUCTBUS JPYTUX JIIOJIEH 110 YCTAaHOBJICHHBIM LICHHOCTHBIM KPUTEPHUSM.

B nporpammMe ydreHa OCHOBHasi OCOOEHHOCTb MOJPOCTKOBOIO BO3pAacTa, KOTOPBIN XapaKTepU3yeTCs
pa3BUTHEM IO3HABaTeNbHOU cepbl. YueOHas AesaTenbHOCTh MpUoOpeTaeT 4epThl (PYHKIMOHUPOBAHUS 10
CaMOPAa3BUTHUIO U CaMOOOPa30BaHMIO, O0YJAIOIIUECS HAYNHAIOT OBJIA/IeBaTh TEOPETUYECKUM, (DOPMaNIBHBIM,
peQIeKCUBHBIM MBIIIICHUEM.

Ha stane ocHOoBHOro 0011ero 00pa3oBaHus MPOUCXOIUT BKIIOYEHHE 00YYAIOIUXCS B IPOEKTHYIO U
HCCIIEIOBATENBCKYIO JEITEIBbHOCTh, OCHOBY KOTOpPOM COCTaBIISAIOT Takue YY/[, kak yMeHue BUICTbH
npoGseMbl. HaOMIOAATh, OOBACHATH, KIACCU(UIMPOBATh, CPAaBHUBATh, CTaBUTh BOMPOCHI, IPOBOAMTH
HKCHEPUMEHT U HHTEPIPETUPOBATh €ro pe3yJbTaThbl. CTPOUTHh BBIBOJbI, HAaXOIAUTh HHMOPMALMUIO U3
Pa3IMYHbIX UCTOYHUKOB U aHAJIM3UPOBATh €€, CO3/1aBaTh Ha 3TOM OCHOBE COOCTBEHHBIH MH(POPMAIIMOHHBIH
IIPOAYKT U mpe3eHToBaTh ero. opmuposanue stux Y VY]l HaunHaeTcs elle B Ha4aJlbHOM IIKOJIE, a B Kypce
XUMHH IPOUCXOUT UX PA3BUTHE U COBEPILICHCTBOBAHHUE.

3HAUUTEJIBHOE MECTO B COJEPKAHUU Kypca OTBOJUTCS XUMHUYECKOMY HKCIIEPUMEHTY, KOTOPBIN
M03BOJISIET c(hOpMHUPOBaTh Y OOYUYaAOIIMXCS CHELUAIbHbIE MTPEAMETHbIE YMEHUSI paboTaTh ¢ XMMHUUYECKUMHU
BEIIECTBAMH, BBIIOJIHATH IMPOCThIE XUMHMYECKHE OIBITHI, HAyYUTh HMX O€30MaCHOMY M 3KOJOTHUYECKH
IrpaMOTHOMY OOpaIleHHIO C BELIECTBAMH B ObITY U Ha MPOU3BOJICTBE.

ean mporpamMbl 00y4deHHUS:

e OCBOEHHME 3HAHMH O XMMHUYECKUX OOBEKTaxX W Mpolleccax NMPHUPOJbI, HANPABICHHBIX HA pEIICHHE
rJ100aJbHBIX POOJIEM COBPEMEHHOCTH
3agaum nporpaMmbl 00yUYeHHUS :

e OCBOGHHE TEOPHH XMMHUYECKHUX 3JIEMEHTOB U MX COEJIMHEHHIA;

e OBJIAJICHWE YMEHHEM yCTAaHABIMBATh MPUUYNHHO-CIICACTBEHHBIE CBSI3U MEXKTY

e COCTaBOM, CBOWCTBaMH U PUMEHEHHUEM BEIECTB;

e TPHMEHEHHE Ha MMPAKTHKE TEOPHH XMMHUYECKHIX 3JIEMEHTOB U UX COCIMHEHUH IS

e 0OBSICHEHHUS M MPOTHO3UPOBAHUS MPOTEKAHUS XUMHUUYECKUX MPOILIECCOB;

e  OCMBICIIEHHE COOCTBEHHOM NEATETHHOCTH B KOHTEKCTE 3aKOHOB TIPUPOIBI

Pe3yabTaThl ocBoeHHs Kypca «XumMus. 8 Kiaace»



JIMYHOCTHBIMM PE3VJIbTATAMU SIBISIOTC:

® OCO3HaHUE EIWHCTBA U IEJIOCTHOCTH OKPYKAIOLIEro MHUpa, BO3MOKHOCTH €ro MO3HAaHUA U
00BSICHEHUS HA OCHOBE JOCTUKCHHUI HAYKHU;

e (hopMHUpOBaHWE W PA3BUTHE OTBETCTBEHHOI'O OTHOIICHHUS K OOY4YEHHIO, ITO3HABATEIIbHBIX
WHTEPECOB UM MOTHUBOB, HAIPABICHHBIX HA W3Y4YEHUE XUBOW MPHUPOJIbl; MHTEIUICKTYaJTbHBIX YMEHHI
(Toka3pIBaTh, CTPOHMTH PACCYXKICHHUS, aHAIM3UPOBAaTh, CpaBHUBATh, JEJaTh BBIBOJBI W JIp.);
ACTETUYECKOTO BOCIIPHUATHS JKUBBIX OOBEKTOB;

® CIIOCOOHOCTH BBIOMpATh II€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEHCTBUSIX M MOCTYIKAaX IO
OTHOIIICHHUIO K KUBOM MPUPOJIE, 3I0POBBIO0 CBOEMY M OKPYKAIOITUX;

® yMEHHE MPUMEHSTH MOJIYYCHHbIC 3HAHUS B MMPAKTUUECKON JESATEIbHOCTH;

® OCO3HAaHUE MOTPEOHOCTH W TOTOBHOCTH K €aMOOOpa30BaHHWIO, B TOM YHCIE W B pPaMKax
CaMOCTOSITEILHOM NIETEILHOCTH BHE IIKOJIBL,

® 3HAHKWE OCHOBHBIX NPHHIIMIIOB W TPaBWJ OTHOIICHUS K >KMBOH NPHPOJE, OCHOB 3J0POBOTO
o0pasa XKHM3HHU H 3J0POBbECOEpPEraroluX TEXHOJOTHI; OIEHKA XU3HCHHBIX CUTYallMd C TOYKH 3PECHHS
0e30macHOro 00pasa KU3HU U COXPAHCHUS 3/I0POBBS;

e oOlpe/eieHUe KU3HEHHBIX [IEHHOCTEH, OPUEHTAIUS Ha TIOHMMaHue MPUYKUH YCIEX0B U HEyad B
yueOHOM NesTeNIbHOCTH; YMEHHE MIPEOI0JIeBaTh TPYAHOCTH B MpoIiecce JOCTHKEHUS HAMEUEHHBIX IIeTei;

e (hOpMHUPOBAHHE JIMYHOTO TMO3UTUBHOTO OTHOIICHHUS K OKPYXKAIOIIEMY MHPY, YBaXKHTEIHHOTO
OTHOIIIEHHUS K OKPYKAIOLIUM; TEPIIUMOCTh IIPU B3aUMOJICHCTBUH CO B3POCIIBIMUA U CBEPCTHUKAMU;

e (GopMuUpOBaHHE  HJKOJOTMYECKOTO MBIIUICHHUS: YMEHHE OICHHBATh CBOIO JESATEIBHOCTh U
MOCTYIIKH JIPYTUX JIIOJEH C TOYKU 3PEHUS COXPAHEHUs OKPYXAIOIEeH Cpelbl — TapaHTa XU3HU U
Onarormnony4dus Jrofei Ha 3emIe.

CpencTtBoM pa3BUTUSI JTUYHOCTHBIX PE3YJIHTATOB CIYKUT Y4€OHBIH MaTepuall, M IMPEXIEC BCETO
MPOJYKTUBHBIC 3aaHUsI YIeOHUKA.

MeTanpeaMeTHbIMH PE3yIbTaTaMU SIBJISICTCS d)ODMI/IDOBaHI/Ie YHUBCPCAJIbHBIX V‘I66HBIX JIeHCTBHI

YVY]).

Pecyramusnvie YY1

eyMEHHE OpPraHH30BBIBATH CBOID YUEOHYIO JAEATENBHOCTH: OINPEAENATh 1eldb pPadoThl, CTaBUTh
3a/aud, IUIAaHUPOBATh — ONPEAENATh IOCJIENI0BATEIbHOCTh JEHCTBUA U MPOTHO3UPOBATH
pe3yabTaThl pabOTHI;

®CaMOCTOSITEJIbHO BBIIBUTaTh BAapUaHThl PEUICHUS MOCTABIEHHBIX 3aJad, MPEABUIETh KOHEUHBIE
pe3ynbTaThl paboThl, BEIOUPATh CPEACTBA JOCTHIKEHUS 1IN ;

eyMEHHUsI pabOTaTh MO TUIAHY, CBEPSATH CBOM JIEUCTBUS C LIETBIO M TIPU HEOOXOIMMOCTH UCIIPABIISATH

OIIMOKU CaMOCTOSATEIBHO;

®BJIQJICHUE OCHOBAMHM CaMOKOHTPOJISI M CaMOOLIEHKM NPHUHATUS PEUIEHUH M OCYUIECTBICHUS
OCO3HAaHHOTO BBIOOpa B yUeOHOH U MO3HABATENHLHOM IESTEIbHOCTH;

CpenctBoM (HOpMHUPOBAHMS PETYISTUBHBIX Y Y] CiIyaT TEXHOJOTHsA MPOOJIEMHOTO JMajiora Ha

JTare M3y4yeHHs HOBOTO MaTepHallia U TEXHOJOTHS OICHHBAHMS O0pa30BaTENbHBIX JOCTH)KEHUU
(Y4eOHBIX yCIIEXOB).

Hosznasamenvrnole YYJI.
° yMEHHsI paboTaTh C pPa3HBIMH HCTOYHUKAMU HMH(OpMAIMH, aHATU3UPOBATh U OIEHUBATh
nH(pOpMaIInIo, TPeoOpa3OBLIBATH €€ U3 OAHON (POPMBI B IPYTYIO;
e  yYMEHHsS COCTaBJIATh TE3UCHI, PA3JTUYHbIE BHJABl TUIAHOB (MPOCTHIX, CJOXKHBIX W T.IL.),
CTPYKTYPUPOBaTh Y4EOHBIN MaTepual, 1aBaTh ONMPEACICHUS TTOHITHIA;
° YMEHHSI TIPOBOJUTH HAOIIOACHHS, CTaBUTh JJIEMEHTApHBIE JKCHEPUMEHTHI U OOBSICHATH
MOJTYYCHHBIC PE3YIIbTATHI,
° YMEHHS aHAJIM3UPOBaTh, CPaBHUBATH, Kiaccu(UIUpOBaTh M 0000maTh (BaKkThl U SBICHHUS,
BBISIBJIATH IPUYUHBI U CIEACTBUS SBJICHUI;




e yMEHHS  CpaBHUBaTh U KilacCU(PUIUPOBATH, CAMOCTOSTEIHHO BBIOMpAs OCHOBAHUS U

KpUTEpUH JUTSl YKAa3aHHBIX JIOTHYECKUX OIEpaluif; CTPOUTh KIACCU(PUKALUIO HA OCHOBE

JTUXOTOMUYECKOTO JEICHHS (Ha OCHOBE OTPUIIAHHUSA );

®  yYMEHHS CTPOUTHh JIOTMYECKHE PACCYXKACHHS, BKIIOYAIOUIEE YCTAHOBJICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBS3EH;

e  yYMEHHs CO3/JaBaTh CXEMAaTUYECKHE MOJICIH C BBIJCICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa;

®  ONpeneNiaTb BO3MOXHBIE MCTOYHMKH HEOOXOIMMBIX CBEACHHUH, MPOU3BOAUTH IOHCK
uH(pOpMalli1, aHATM3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTD;

CpenctBoM (hopMHUPOBaHMS TO3HABATEIBHBIX Y Y J[ CIIyKHUT y4eOHBI MaTepual, U MPEexkae BCEero

MPOJYKTUBHbIC 3aaHUsI yIeOHUKA.

Kommynuxamuenvie YVJI:

o YMCHHUA ClyllaTb W BCTyIlaTb B JUAJIOr, Y4YaCTBOBAThb B KOJUJICKTHMBHOM 06CY)KIICHI/II/I
npooIieM;

o UHTETPUPOBAThCS U CTPOUTH MPOAYKTHBHOE B3aUMOJCHCTBHE CO CBEPCTHHKAMHU W
B3POCIIBIMH;

o YMCHHUEC aJICKBATHO HUCIIOJb30BaTh PCUYCBLIC CPCACTBA JJIA JUCKYCCUH U apryMCHTAllUN cBOet

IMO3UIIMH, CPABHUBATL PA3HBIC TOYKH 3PCHUA, API'YMCHTHUPOBATL CBOXO TOYKY 3PCHUSA, OTCTAaMBATh
CBOIO ITO3HUIIHIO.

Jluunocmuvie YYJI:

® YBOXHTEIHHOE OTHOIICHHWE K OKPYXKAIOIIMM, YMEHHE COOII0JaTh KYJIbTYpy IOBEACHHS U

TEPIUMOCTD MPU B3aUMOJICUCTBUH CO B3POCIBIMU U CBEPCTHUKAMM;

® CIIOCOOHOCTBH BBIOMPATH 1I€JIEBBIC M CMBICTIOBBIE YCTAHOBKH B CBOUX JCHCTBUSIX M MOCTYIKaX MO
OTHOIIEHUIO K KUBOW MPUPOJE, 3[I0POBBIO0 CBOEMY U OKPYkKAOIIUX;
OCO3HaHHE NOTPEOHOCTH B CIIPABEATUBOM OLIEHUBAHUU CBOEH pabOTHl U pabOThI OKPYKAIOIIUX;
YMEHUE IPUMEHSATH MTOJYYEHHbIE 3HAHUSI TPAKTUYECKOM JESITEIbHOCTH;
YMEHHE ICTETUUECKH BOCIIPUHUMATH OOBEKTHI IPUPOJIBI;
ONpEACIICHUE JKU3HEHHBIX LIEHHOCTEHW, OPUEHTALIMS HA IOHUMaHUEe IPUYMH YCIIEXOB U HEylad B
JIeATEIILHOCTH;
® YMEHUE MPEOA0JIEBATh TPYAHOCTH B MPOLECCE TOCTUKEHUS HAMEUYECHHBIX LIEJIEH.

IIpeaMeTHBIME pe3ylbTaTaMU SBISAIOTCS CIEYIONe yueOHble TecTBuUS:
1. B mo3HaBaTenbHOM (MHTEIIEKTYaIbHOM) cepe:

® OBJIaJICHUE MOHATUHHBIM aNlapaToM U CUMBOJIMYECKUM S3bIKOM XUMHH;

® TepBOHAYAILHBIC CHCTEMATH3MPOBAHHBIC MPECTABICHNUS O BEIIECTBAX, UX MPAKTUIECKOM
MIPUMEHEHHH;

e ONbIT HAOMIOJACHUS M OMNHMCAHUS M3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX COEIMHEHHUH,
IPOCTBIX M CIIOKHBIX BELIECTB, JEMOHCTPUPYEMBIX M CaMOCTOSTENBHO MPOBOJUMBIX
OKCIEPUMEHTOB, a TaK)Ke XHMHUYECKHX pEaKIUi, MPOTEKAIOMUX B TPUPOAE, OBITY,
UCTOJb3YS ISl 3TOTO SA3bIK XUMUH,

e YyMeHHEe KiIacCH(UIMPOBATh W3yYCHHbIE OOBEKTHI W SIBIICHHUS. JeJaTh BBIBOABI U
YMO3aKIIOYeHUsT W3  HAONMIOACHWH, W3YyYCHHBIX XHMHUYECKHX  3aKOHOMEpPHOCTEH,
MIPOrHO3UPOBATh CBOMCTBA HEW3YUEHHBIX BEIIECTB [0 AHAJOTHU CO CBOMCTBaMHU
W3YyYEHHBIX;

® yMEHHE MOJIEJIMPOBATH CTPOCHUE ATOMOB M MTPOCTEUIIINX MOJIEKYII;

e yMEHHE CTPYKTYpPUpPOBAaTh M3Y4YEHHBIH Marepual U XUMHYECKYI0 HH(OpMAILHIO,
MOJTYYEHHYIO U3 IPYTUX UCTOYHHUKOB.

2. B IICHHOCTHO — OPHEHTAIMOHHOH cdepe:

® JIEMOHCTPHPOBATh 3HAHHE OCHOBHBIX MPABWJI MOBEACHHUS B MPHPOJIE U OCHOB 3I0POBOTO
o0pasa XHU3HH;

® AHATM3UPOBATh U OIICHUBATH MOCIIEICTBHS IEATEILHOCTH YEIIOBEKA B IPHPO/IE.

3. B cdepe TpyIOBOH EATEIBHOCTH:




® JIEMOHCTPHPOBAThH 3HAHUE U COOIIOIATH MpaBuia paboOThl B KAOWHETE XUMUU;

e colOmonaTh npasuia paboThl ¢ XUMUYECKUMH TPUOOpaMU U MHCTPYMEHTaMH;

® yMEHHE IUIAHUPOBAThH M MPOBOIUTH XUMHUYECKHI SKCIICPUMEHT.

4. B chepe 6€30MaCHOCTH )KUZHEICATCITLHOCTH.

® yMETh OIEHUBATh C ICTETHYECKOW TOUYKH 3pEHUS OOBEKTHI KUBOW OBIAJICHUE OCHOBAMU
XUMHYECKOH TPaMOTHOCTH — CIOCOOHOCTh aHAIM3HPOBaTh W OOBEKTUBHO OIICHUBATH
KU3HCHHBIC CHUTYallMH, CBS3aHHBIE C XMMHEH, HaBbIKAMH O€30I1aCHOTO OOpaIIeHUsi C
BEIIECTBAMH, UCIIOJIb3YEMbIMH B ITOBCETHEBHOMN KH3HU;

® UCNOJNB30BaTh BEIIECTBA B COOTBETCTBHM C KX NpPEJHA3HAYCHHEM U CBOMCTBaMH,
OIMCAaHHBIMH B HHCTPYKIIUU 110 TIPUMECHEHUIO;

e VyMCHHE OKa3blBaTh MEPBYIO TIOMOINb NPHU OTPABICHWH, OXKOrax W JPYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1a00OPATOPHBIM 00OPYIOBAHHUEM.

Coaeprxanue nporpaMmbl

HavanbHble NOHATHS U 3aKOHBI XuMuM (184)

Tena u BemectBa. CBOMCTBa BellecTB. DTaJlOHHbIE (hU3MYECKHE CBOMCTBA BellecTB. Marepuaibl U
MaTtepuaioBeieHue. Poinb XUMUM B JKU3HU COBpeMeHHOro oomiectBa. OTHOIIEHHE OO0IIECTBA K XMMMHU:
xeMopuasa U xeMohoousi.

Mertonbl uzyuenus xumuu. Habmonenue. JxcriepumenT MoaenupoBanue. Mojenu MaTepuaibHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.

I'azpr. XKuakoctu. TBEpapie BemecTa. B3auMmHbIE IEpexoapl MEXAY arperaTHbIMM COCTOSHUSAMU
BEIIECTBA: BO3rOHKa (CyOumManus) U jaecyOnuManusi, KOHJIEHCALMs M MCIApeHue, KpUCTalau3alus U
IIJIaBJICHUE.

®uznyeckue saBiaeHus. Yuctele BemectBa U cMecd. ['oMoreHHele M rereporeHssle cmecu. Cmecu
razoo0Opassbie, >Xujakue U TBEpAbIe. CrocoObl pa3ieneHus CMeCeil: TMEepPEeroHKa, WiId IUCTUIUISINS,
OTCTaMBaHue, (pUIbTpOBaHUE, KpUCTAIM3ALMs WIM BblmapuBaHue. Xpomarorpadus. [Ipumenenue >tux
croco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE IIEMEHThI. ATOMBI U MOJIeKYnbl. [IpocTeie M cioXHBIE BellecTBa. AJUIOTPONMS Ha
npumepe kuciopoaa. OCHOBHbIE TIOJIOKEHUS AaTOMHO-MOJIEKYJsipHOro YyueHus. Moubl. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSI.

3Haku (CHMBOJIBI) XMMHMUECKHUX 3JeMEHTOB. MHQpopmarus, KOTOpyro HECyT 3HaKM XHMHUYECKUX
3JIEMEHTOB. OTHMOJIOTUS Ha3BAaHMM HEKOTOPHIX XMMHUYECKMX »3JeMeHTOB. [lepuoanyeckas Ttabauia
xumuyeckux dieMeHToB J[. M. MeHnneneeBa: KOpPOTKONEPHOAHBIM M JUIMHHOIEPUOJIHBIA BapHAHTBHI.
Ilepuonel u rpynnel. ['naBHas u nmoOGouyHast moArpymmsl, uid A- u b-rpynnsl. OTHOcUTENbHAs aTOMHas
Mmacca.

Xumnueckue ¢opmynsl. Munexkcel n kodpounuentsl. OTHOCUTENIbHAs MOJIEKYJsIpHas Macca.
MaccoBast 10J11 XMMHUYECKOTo 3JeMEHTa B coequHeHuH. MHdopmaius, KOTOpPYI0 HECYT XHMHUYECKHE
bopMyIbI.

Banentnocts. CTpykTypHbIE (OpMybl. XUMHUUYECKHE JJIEMEHTHI C MOCTOSHHOW M TIEPEMEHHOU
BaJICHTHOCTBI0. BrIBO/ (hopMyIIbl coeTMHEHNs IO BaleHTHOCTH. OmpeeneHne BaIeHTHOCTH XUMHUYECKOTO
aneMeHTa 1o ¢opmyie BeuecTBa. CocTaBlieHUE Ha3BaHUI COEIUHEHMH, COCTOSIINX U3 JABYX XMMHUUYECKUX
AJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckue peakiuu. PeareHTsl 1 npoayKThl peakuuu. [[pu3Hakm XMMHYECKUX peakuui. Y CIIOBUs
UX NPOTEKaHMsI U pekpaleHus. Peakuu ropenus. DK30TepMUUECKHUE U DHIOTEPMUYECKUE PEAKIINH.

3aKOH COXPAaHEHUS MacChl BEHIECTB. XHUMHUYECKHE ypaBHEHMs. (COCTaBJIEHHME XUMHUYECKHX
ypaBHeHUH. MIHOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHYECKMX peakuil MO COCTaBy M YHCIY PEareHTOB U MpPOJAYKTOB. THIIBI
XUMUYECKHX peakuuid. Peaknum coenuHeHHs, pas3foKeHHs, 3aMmelieHus W oOmeHa. Karanmuszaropsl u
KaTaJIn3.

JdemMoHcTpanuu

e Koutekius MaTepualnoB U U31eJIUN U3 HUX.

e Mopaenu, ucnonb3yeMble Ha ypoKkax (pU3uKu, OMOJIOTHH U reorpaduu.

e OOBEMHBIE U MIAPOCTEPKHEBBIE MOAEIN HEKOTOPBIX XUMUYECKUX BEILIECTB.
e Mojenu KpUCTAUIMYECKUX PEMIETOK.



e Cobupanue npubdopa A MOIyueHHs ra3a U MPOBEpKa €ro repMEeTHYHOCTH.

e Bo3ronka cyxoro jipaa, Hofa Wik HapTaIuHA.

e ArperaTHble COCTOSIHUS BOJIBI.

e Pasznenenue 1ByX HECMEMIMBAIOIIMXCS )KUIKOCTEN € TOMOLIBIO ACIUTEIIBHON BOPOHKH.

e JlucTHILIATOP U ero pabora.

e VYcraHoBkKa Uil puiabTpoBaHus U €€ padboTa.

e VYcraHOBKa JUIsl BRITApUBAHUs U €€ paborTa.

Konnexmus 6pITOBBIX TPUOOPOB AJIs GUIIBTPOBAHMS BO3IYyXA.

Paznenenne kpacsiero BemecTsa (omactepa ¢ HOMOIIBI0 MeTo/1a OyMaXKHOU XpoMaTorpaduu.
Mogenu aquIoTpONHBIX MOAU(UKALINI YTIepoia U CephbI.

ITonyuyenue o30Ha.

Hoprpets: 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTkoneproaHblil ¥ JUIMHHOIIEPUOAHBIN BapUaHThI Iepruoanyeckon cucremsl [. M. Menaeneesa.
KoHcTpynpoBaHue mapocTepKHEBBIX MOJEIEH MOJIEKYI.

Annapat Kunmna.

Paznoxenue buxpomara aMMOHHS.

I'openue cepbl 1 MArHUEBOM JIEHTBHI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BELLIECTB.

I'openue gocdopa, pacTBOpeHHE IPOAYKTa TOPEHHSI B BOJIE U UCCIIE0BaHUE MTOIYYEHHOIO PacTBOpa
JIAKMYCOM.

B3anmoneincTBue CosiHON KUCIOTHI C IUHKOM.

o [lonyuyenue ruapoxcuna meau(Il) u ero pasnoxkeHue npu HarpeBaHuu.

JlaGopaTopHbIe ONBITHI
* O3HaKOMJIEHHE C KOJUIEKIIHEH 1ab0paTOpHON MOCYIbI.
* [IpoBepka repMeTHYHOCTH MPUOOPA ISl TOTYYESHHSI Ta30B.
* O3HaKOMJIEHHE ¢ MUHEpaJIaMH, 00pa3yIOIIUMHU TPAHHUT.
* [IpuroroBiieHne reTepOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JIesIeHuUE.
* B3anmoneiicTBre pacTBOPOB XJIOPUOB U MOANUIOB KaJHsl C paCTBOPOM HUTpaTa cepedpa.
* [Tonyuenne runpoxcuna meau(Il) u ero B3aumoelicTBre ¢ CEpHONU KMCIOTOM.
* BzaumopeiictBre pacTBOpa COAbI C KUCIOTOM.
* [IpoBepka 3aKoHa COXpaHEHMsI MACChI BEIIECTB Ha MPUMEPE B3aUMOJEHCTBHS IIEIOYHM C KHUCIOTOM.
» [IpoBepka 3akOHa COXPAHEHHsS MACChl BEIIECTB HAa INMPUMEPE B3aMMOJECHCTBHUS IIEIOUU C COJIBIO
xeneza(Ill).
* PaznosxeHne nepokcuia BoopoJa ¢ moMoIbko okcua maprasna (IV). 11. 3aMerienue xene3om Meau
B MEJHOM KYIOpOCE.
IIpakT4yeckune padoThI
1. IIpaBusia TEXHUKHU OE30MACHOCTH U HEKOTOPbIE BUABI padOT B XUMHUYECKOH Jaboparopun (kabuHere
XUMHH).
2. HaGmroieHue 3a ropsiiei CBe4ou.
3. AHanu3 noYBsl (aHAIOT PaboThl «OYNCTKA MOBAPEHHOM COJINY).

BaxHeiimue npeacraBuTe/ M HeOPraHnyeckux BemmecTs. KosmyecTBeHHbIE OTHOICHUSI B XMMHMHU
(184)

Cocras Bo3nyxa. [Tonsitre 06 00bEMHOM 1071e () KOMIIOHEHTA MPUPOAHON Ta30BOIM cMeCH — BO3/yXa.
Pacuér 06bE€Ma KOMIIOHEHTA ra30BOM CMECH 110 ero 00BEMHOM J1071e 1 HA000POT.

Kucnopon. O3on. [Tonyuenne kucinopoaa. CoOupanue u pacrmo3HaBaHUE KUCIOPOaa. XUMUYECKUE
CBOMCTBA KMCJIOPO/a: B3aUMOJIEHCTBUE C METAJNIaMU, HEMETAJUIAMU U CJIOKHBIMH BEIIECTBAMHU.
[Ipumenenne kucnopoaa. KpyroBopor kuciiopoja B IpupoJe.

Oxcunpl. O6pa3zoBaHue Ha3BaHUN OKCHJIOB 10 UX popmynam. CoctaBineHue GopMys OKCHAOB IO UX
Ha3BaHUAM. Hpe}ICTaBI/ITeHI/I OKCHJIOB: BOJa U yl"J'IeKI/ICJ'H)II\/'I ras, HeramiéHasi U3BECTb.
Bonopon B mnpupone. ®Pusznueckne M XUMHUYECKHE CBOICTBAa BOJOpOJA, €ro IOJIY4YEHHE U
MIPUMEHEHHUE.



Kucnotsl, ux cocraB m ux kiaccudukanus. VMuaukaropel. Tabmuua pacrBopumoctu. CepHas u
COJIsIHAs! KUCJIOTHI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, nx coctaB 1 Ha3zBaHuA. PacTBopuMocTs coseil B Boae. IlpencraBurenu conei: XJiopua HaTpus,
kapOoHaT HaTpusl, pocdaT KambIus.

[Tocrosinnass ABoragpo. KonmuectBo BemiectBa. Monb. MomsipHas macca. KpaTHble ennHULBI
U3MEpPEHUsT KOJIMYECTBA BEIECTBA — MUJUIMMOJIb M KHAJIOMOJIb, MIWIJIMMOJISIPHAs M KAJIOMOJISIPHAsT MacChl
BELICCTBA.

Pac4€rhl ¢ NCIIOJIB30BAHUEM NOHATHH «KOJMYECTBO BELIECTBA», «MOJIIPHAS MAacca», «IIOCTOSTHHAs

ABorazpo».

3akon ABoraapo. MouspHbiii 00bEM razoo0pa3Hbix BemecTB. OTHOCUTENbHAsA IUIOTHOCTH T'a3a Mo
Ipyromy rasy.

KpaTtHble enuHUIBI HU3MEpPEHUS — MHUIMMOJSPHBIA M KUJIOMOJSPHBI 00beMbl ra3000pa3HbIX
BELIECTB.

PacuéTrpl ¢ MCMONB30BAHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJSPHAs Macca», «MOJISIPHBIN
00BEM T'a30BY», «YUCIIO ABOTAIPOY.

I'unpochepa. Kpyrosopor Boasl B mpupone. Dusmueckne U XUMHUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICHICTBUE C OKCUAMU.

OcHoBaHuUsl, UX cOCTaB. PacTBOpHUMOCTh OCHOBaHUW B Bojie. MI3MeHEHHE OKpacKh MHIUKATOPOB B
mesnoyHou cpene. IpencraBurenu menoyen: rTuAPOKCH Il HATPHUSL, KIS M KaJIbIUA.

PactBoputens u pactBopéHHOe BemiecTBO. PactBoprl. PacTtBopenme. I'mapatel. MaccoBas gonst
pacTBOpEHHOro BemiecTBa. Pacué€rbl, CBSI3aHHBIE C HCIOJNb30BAHMEM IIOHATHUS  «MaccoBas  JOJs
PacTBOPEHHOTO BEIIECTBAY.

JleMoOHCTpaLuu
Onpenenenue copepKaHus KUCIOPO/Ia B BO3AYXE.
[Tonyuyenue kuciopoaa pa3inoKEeHUEM IepMaHraHaTa Kajaus U IepoKcuaa BoJIOpoa.
Cobupanue METo0M BBITECHEHHUS BO3yXa U BOJIBI.
Pacno3naBanue kuciopoaa.
['openue mMaraus, sxenesa, yris, cepsl U Gpocdopa B KHCIOPOJIE.
Komneknus oxcuzios.
[Tonyuenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.
I'openune Bogopona.
B3aumopeiictue Bogopoaa ¢ okcunom meau(1l).
Komtekuysi MUHEpaJIbHBIX KUCIIOT.
[IpaBuio paz0aBieHus: cepoit KUCIOTHI.
Konnexkuus coneit.
Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBaHUH U coJieil B BOJIE.
HexoTtopble MeTasuibl, HEMETaUIbl U COEAMHEHHSI ¢ KOJTMYECTBOM BEIIECTBA, PABHBIM 1 MOJIb.
Mogens MosipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
Kostekuust ocHOBaHUI.
JlaGopaTopHbIe ONBITHI
* [IomyTHEHNE N3BECTKOBOM BOJIbI TP MPOITYCKAHUU YIJIEKUCIIOTO Ta3a.
* [TonmydeHne Boopoa B3aMMOICHCTBUEM I[IUHKA C COJITHOW KUCIIOTOM.
* PacriozHaBaHu€ KHCIIOT C MOMOILBIO HHAUKATOPOB.
» 3MeHeHne OKpacku MHAUKATOPOB B IIEJIOYHOM Cpejie.
* O3HakoMJIEHHE C IIpenapaTaMy JOMAlllHEd WIM IIKOJBHOM aNTeuKu: pacTBOpaMH IE€POKCHAA
BOJIOPOJIa, CIIMPTOBOM HACTOMKHU MOJ1a, aMMHUaKa.
IIpakTnyeckune padorTnl
4. [lonydenue, coOupanue 1 paclio3HaBaHUE KUCIOPOAA.
5. Ilonydenue, coOupanue U paclo3HaBaHUE BOJOPOIA.
6. [IpuroroBneHne pacTBopa ¢ 3aJTaHHOM MacCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA.

OcCHOBHBIE KJIACChI HEOPraHUYecKuX coefuHeHui (104)
OO6o0mieHne cBeleHH 00 OKcHIaX, WX KIacCH(pUKAllMK, Ha3BaHUSAX U cBoWcTBax. CrocoOs
MOJYYECHUST OKCHIOB



OcHoBaHMs, WX KIacCH(UKaAIMs, Ha3BaHWS W CBOWCTBA. B3aumonelcTBHE ¢ KHCIOTaMH,
KHCJIOTHBIMH OKCHJIaMH M COJsIMU. Pa3znokeHne HepacTBOPUMBIX OcCHOBaHWM. CrocoObl TOTY4ECHHS
OCHOBaHUIA.
Kucnotsl, ux knaccudukaius u Ha3Banusa. OOmue XUMHIECKHE CBOWCTBA KUCIIOT. B3anMopeiicTeue
KHCIIOT € MeETajllaMU. OJEKTPOXMMMUYECKUH psiji HANpsHKEHUM MeTauioB. B3aumopeicTBHE KHUCIOT C
OKCHJIAaMU METaJUIOB. B3auMoJelcTBHE KHUCIOT C OCHOBAaHUSMHU — pEAKUUs HEUTpalu3alluu.
BiaumopeiictBue kuciot ¢ cossiMu. [lomyuenue 6€CKUCIOPOIHBIX U KUCIOPOICOIEPKAIINX KHCIIOT.
Comnu, ux kinaccuukamus ¥ CBOMCTBA. B3ammonelcTBue cojielt ¢ MeTajulaMHi, OCOOCHHOCTH ITHX
peakuuii. BzaumoaencTeue coJiei ¢ COIsMH.
['enernueckue psiabpl MeTallIa M HeMeTauia. ['eHeTnueckas CBsI3b MEXKY KJIAaCCAMU HEOPTraHUYECKUX
BCIIECTB.
JlabGopaTropHbie ONBITHI

* B3aumoeicTBrE OKCHIa KalIbIUs C BOJOM.

* [TomyTHEHHE U3BECTKOBOM BOJBI.

* Peakuus HeUTpaIM3aLuu.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaeicTBHE C KUCIOTOM.

* Paznoxenue ruapokcuna meau(ll) mpu narpesanuu.

* B3aumoeicTBrE KHCIIOT C METAJJIAMH.

* B3aumoaeicTBrE KUCIIOT C COISMH.

* O3HaKOMJIEHHE C KOJIJICKIIMEH COJICH.

* Bzaumopeiictue cynndara meau(ll) c xemezom.

* B3auMoielicTBHE COJIEN C COISIMH.

* ['eneTnyeckas CBsI3b MEXK]y KJIaCCaMU HEOPTaHWYECKUX BEIIECTB HA MIPUMEPE COSTUHEHUN MEIH.
IIpakTnyeckue padoThl

7. Pelienue skcriepuMEHTANbHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHHI.

Ilepuonnuecknii 3aK0H U MepuoOAMYECKas cUCTeMa XUMHYecKuX 3j1eMeHTOB JI. . Menneneesa.
Crpoenue aroma(84)

EcTtecTBeHHbIE ceMelCcTBa XMUMHUYECKHMX D3JIEMEHTOB: LIEJIOYHbIE M LIEIOYHO3EMENIbHBIE METAJUIbI,
rajoreHbl, MHepTHbIe (OnaropojHble) raszpl.  AMQoTepHOCTh. AMQOTEpHbIE OKCHUABI U THAPOKCUIBI.
KomrmuiekcHsie conu.

Otkpeitue JI. . MeHaeneeBbIM EpUOINYECKOrO 3aKOHA U CO3JAaHUE UM IEPUOJAUYECKON CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

ATOMBI Kak (opMa CyLIECTBOBAHHMS XUMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUU
aToMOB. JlokazarenbcTBa CHOXHOCTH cTpoeHHus aToMoB. OmbiTel Pesepdopna. [lnanerapnas mopens
CTPOEHHUS aToMa.

CocTtaB aTOMHBIX S€p: HPOTOHBI, HEHUTpoHBL. OTHOCUTENbHAas aTOMHAas Macca. B3auMocBs3b
MOHSATUHN «IIPOTOHY, «HEUTPOH», KOTHOCUTEIbHASL aTOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE IEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX dmeMeHToB 1—20.
ITonsTHE O 3aBEPIIEHHOM IJIEKTPOHHOM YPOBHE.

N3oronbl. ®usndeckuii cMmpica cumBouky [lepuoamdeckoit cuctembl. CoBpeMeHHast GOpMyTHPOBKa
NEPUOINYECKOT0 3aKoHa. VI3MeHeHHs CBOMCTB 3JIEMEHTOB B MEPUOJAX U IPyMNNax Kak (YHKLUS CTPOSHUS
AJIEKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepHuCcTUKa JIEMEHTa-METaula U AJIEMEHTa-HEMETAUIA 110 UX IOJIOKEHUIO B NEPUOIUYECKON
cucteMe xuMuaeckux sneMenToB [[. 1. Mennaeneena.

JdemMoHcTpanuu
Paznuunbie hopMbl TaGIUIl TEPUOANUECKON CHCTEMBI.
MopaenupoBanue noctpoeHus nepuoandeckou cucremsel . 1. Menaeneena.
Mopnenn aToMOB XUMHUYECKHUX AJIEMEHTOB.
Moieni aTOMOB 3JIeMEHTOB 1—3-T0 TIepHOo/I0B.
JlabGopaTropHbie ONBITHI
* [Tonyyenne aMmpoOTEpHOTO TMIPOKCHAA U UCCIIEJOBAHUE €0 CBOUCTB.

Xumuueckas cBsizb. OKNCJIANTENIbHO-BOCCTAHOBUTEIbHBIE peakuun (84)



Honnass xumuueckass cBsizb. MoHBI, 0Opa3oBaHHBIE aTOMaMH METAUIOB M HeMeTauioB. CXembl
oOpa3oBaHMsI HMOHHOM CBSI3U /il OMHApHBIX coequHeHHil. MoHHBIE KpPUCTAJUIMUECKHE PEIIETKU U
(u3MUYecCKre CBOMCTBA BEIIECTB C STUM THIIOM pemeTok. [ToHsaTHE 0 OpMYyTHHON eTUHUIIE BEIIECTRA.

KoBanentnas xummudeckast CBsi3b. DIEKTPOHHBIE U CTPYKTYpHbIE (hopMybl. [IoHATHE O BaJIEHTHOCTH.
KoBasientHas nenossipHasi cBsi3b. CxeMbl 00pa30BaHUS KOBAJCHTHOM CBS3M Uil OMHApHBIX COCAMHEHUI.
MonekyspHbIE U ATOMHBIE KPUCTAUIMYECKUE PEMIETKA U CBOKMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTPOOTPULIATENILHOCTD. Psin anexTpoorpunartenbHocTd. KoBaneHTHasi MOJsipHAs XUMHUYECKAs
cBs3b. Jlumonb. Cxembl 00pa3oBaHHs KOBAJICHTHON MOJSPHOW CBSI3U [l OWHAPHBIX COEIMHEHHIA.
MounekyJIapHbIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKA U CBOKMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramnueckass XMMHYECKas CBS3b W MeETaJUIMYECKas KpHUcTaimyeckas pemérka. CBOHCTBa
BEILECTB C 9TUM THUIIOM PEIIETOK. EnvHas npupoaa XMuMHYECKUX CBS3EH.

Crenenp okucneHusa. CpaBHEHHE CTENIEHU OKUCIICHUs M BaJleHTHOCTH. [IpaBuina pacu€ra crenenei
OKHCIICHHS 110 (hOpMyIaM XMMHUYECKUX COCAMHEHHM.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OnpenerneHue CTeNeHe OKUCIEHUsS I 3JIEMEHTOB,
00pa3yIoMMX BELIeCTBAa Pa3HbIX KIaccoB. Peakiuy HOHHOTO 0OMEHa M OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. OKHCIUTENb W BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTaHOBiIeHHE. COCTaBlI€HHE YpaBHEHHI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOIOM 3JIEKTPOHHOTO OaslaHca.

JdeMmoHcTpamun
e BuneodpparmenTs! u cnaiifpl «MloHHAsS XUMHUYECKas CBSA3bY.
Komnexknus BemecTs ¢ HOHHOM XMMUYECKOU CBSA3bIO.
Mopenn HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.
Buneodparments! u cnaiiabl «KoBaneHTHass XUMUYECKast CBSI3bY.
Komnnekuus BemecTB MOJEKYISIPHOTO U ATOMHOT'O CTPOEHHS.
Mopenu MONEKYJISIPHBIX U ATOMHBIX KPUCTAINIMYECKUX PELIETOK.
Buneodparments! u cnaiapl «MeTanmudyeckas XMMU4ecKas CBS3bY.
Konnexkuust «MeTaibl ¥ CIIaBbD».
B3anMoeiicTBre IMHKA C CepOil, COITHOM KHcaoTou, XimopuaoM meau (I1).
['openune marnus.
B3anMopeincTere XJIOpHOUW U CEpOBOIOPOIHON BOJBI.
JlaGopaTopHble ONBITHI
* M3roroBiieHrne MOAEIH, UIUTFOCTPUPYIOLIEN CBOMCTBA METAJUIMUYECKOU CBA3H
Peseps (64)

TemaTn4veckoe IJIAHUPOBAHHUE

Ne Tema Koua-Bo | IIpakTuueckas
4acoB 4acTh
1 HavaneHble TOHSTHS W 3aKOHBI | 18 [IpakTnueckue
XUMHH paboThl — 2
JlaboparopHblie
paboTsl - 1
2 [Tepnonnueckuii 3aKOH u|8
NepUOANYECKAs] cucrema

XuUMUYecKux ajementoB J[. U
Menpeneesa. CTpoeHue aroma

3 XUMHUYECKast CBSI3b. 8 JlaGopatopHsbie
pabotsr -1

4 Baxneiimue npezacraButenu | 18 JlaGopatopHsble
HEOPraHUYECKUX BELIECTB. paboThI -5

KonnyecTBeHHbIE ~ OTHOULIEHUS B [TpakTuyeckue
XUMHUHI paboTHI - 2

6 OcHoBHBIE KJlacchl Heopranuyeckux | 10 JlaGopatopHsble
COEINHEHUN paboThI -5

IIpakTHueckue
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pabotsr -1

Peseps 6

Hroro 68 JlaGopaTtopHbie
paboTsr -12
[IpakTnueckue
paboTsl — 6
KonTposbhbie
paboTsl - 4

IInanupyemMble pe3yJbTaThl H3y4eHHs Kypca « Xumus. 8 Kiaace»

OOyuaromuiicst HayYuTCs:

HCII0JIb30BaTh IIPU XapaKTEPUCTUKE BEIIECTB MOHITHS: IIPOCTHIE U CIOKHBIE BELIECTBA, XUMUUECKUM
JJIEMEHT, aTOM, MOJIEKYJIa;

(hopMyIHpOBATH 3aKOH MMOCTOSIHCTBA COCTAaBA BEIIECTBA;

3aIUCBIBaTh XUMHUECKUE (POPMYJIbI BELIECTB;

OTIpEAEIIATh COCTAB BELIECTB I10 XUMUYECKOHN (popMyIie, MPUHAAIEKHOCTh K IPOCTHIM U CJI0KHBIM
BELIECTBAM,;

Ha3bIBaTh 3HAKU MEPBBIX 20 XUMUYECKHUX HJIEMEHTOB;

OTJIMYaTh XMMUYECKHE PEAKLIUU OT (GU3UUECKUX SIBJICHUIA;

HCI0JIb30BaTh NPUOOPETEHHBIE 3HAHUS AJIs O€30M1aCHOT0 OOpAIEHHS C BEIIECTBAMH U MaTepHaaMu,
9KOJIOTMYECKH IPaMOTHOI'O IIOBEIEHUS B OKPYKAIOIIEH CPeJle, OLIEHKH BIUSHUSA XUMUYECKOTO
3arpsi3HEHUs] OKPY’Karollel Cpe/ibl HA OPraHKU3M UYEJI0BEKa;

OIIPEAECIIATH NOJOKEHNE XUMUYECKOTO 2JIEMEHTA B IEPUOJUYECKON CUCTEME;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

BBIUUCIIATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTa IO (hopMyJie COeTUHEHHUS.

[IpoBoauTh HaOMIOAEHNS CBOICTB BEILIECTB U SIBJICHUM, IPOUCXOAIINX C BEIIECTBAMHU.

OOy4Jaromuiics MOJIYIUT BO3MOKHOCTh HAYIHUTHCS

OIIpeNIeNIATh MPOOJIEeMBI, T.€.yCTaHABINBATh COOTBETCTBHE MEX/Y KEJTAeMbIM U ACHCTBUTEIbHBIM;
COCTaBJISITh CJIOKHBIH IJIaH TEKCTa;

10JT pyKOBO/ICTBOM YUHUTENIsl IPOBOJUTH HEMOCPEACTBEHHOE Ha0II01eHue, 0POPMIISTH OTUET,
BKJTIOYAIOIIUI OMMCaHue HAOIIOICHHS], €TO Pe3yIbTaTOB, BEIBOJIOB;

UCIOJIb30BATh 3HAKOBOE U (pU3HUYECKOe MOAECTUPOBAHUE;

M0JIy4aTh XMMHUYECKYI0 HTHPOPMAIUIO U3 PA3IMYHBIX HCTOYHHUKOB;

OTIpeIeNIATh OOBEKT U acleKT aHajIM3a U CUHTE3a;

OTpeEIATh OTHOIIEHUS 00BEKTa C IPYTUMH O0bEKTaMH.

PexomMeH1aluK N0 OCHALIIEHUIO Y4€GHOTO MpoLecca

aBTOMATH3MPOBAHHOE pabouee MEeCTO IeIarora;

M (poBbIE U3MEPUTENBHBIE TPUOOPHI;

CpeACTBa HATISITHOCTH;

nabopaToOpHOE U JEMOHCTPAIIMOHHOE 000PY/IOBAHHUE;
pUOOPHI M HHCTPYMEHTHI /IS TIPOBEICHHS SKCIIEPUMEHTOB;

MaTtepuajbHO-TEXHHYECKOE ofecreueHne y4eOHOro mpoiecca:

KOMIUIEKT JIaDOpaTOPHOTO 000PYAOBAHUS IS YIALTUXCS

KOMIUIEKT JIa0OpaTOPHOTO 00OPYAOBAHMS TSI IEMOHCTPAIIMH OITBITOB
KOJUICKIWH I10 IPEAMETY «XUMHSI»

Ha0op IJIaKaTOB

Ha60p1,1 XUMHYCCKUX PCAKTUBOB

OJICKTPOHHBIC YPOKH «XHMHS B IIKOJIE)
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e BUpPTyaJibHasi XUMHUECKas 1abopaTopust
e XMMM IS BCEX

Y4eOHo-MeTOoAMYECKOE 00ecTiedeHue y4eOHOro nmpouecca:
Xumus. 8 knacce/ O.C.I'abpuensH, Octpoymos U.I'., Cnaakos C.A. - M.: [IpocBemienue

Jns yaurens:

1. Ta6puensa O.C., Bocko6oitnukoBa H.II., SmykoBa A.B. HacronbHas kHMra yaumrtesns. XuMmus. 8
kiacc.: Meronudeckoe nocooue. — M.: lpoda, 2004 r.

2. Xuwmus 8 knacc.: KonTponsHbie u npoBepounbie paboThl kK yueOHuky O.C. ['abpuensna «Xumus.8»/
O.C. I'abpuensn, I1.H. bepéskun, A.A. Ymakoa u 1p. — M.: [Ipoda, 2006.

3. T'abpuensn O.C., PynoB H.H., Tonkynos B.1. Xumuueckuii 3KCIEpUMEHT B mIKoie. 8-9 kiacc. — M.:
Hpoda, 2005.

4. Taopuensu O.C., Bockoboitnukosa H.IT. Xumus B Tectax, 3agadax, ynpaxHeHusx. 8 — 9 k. — M.:

Hpoda, 2008.

Hekpacosa JI.U., Xumus. 8 kinacc. Kaprouku 3ananmii.- Caparos: Jluuei, 2008.

6. T'opkoBenko M.IO., Xumus. 8 kmacc. [loypounsie pa3paborku k yueOHuky O.C.I'aGpuensua(M.:
Hpoda). — M.: «<BAKO», 2007.

7. Papeukwii A.M., lugaktiudeckuii Matepran mo XuMuu A 8-9 KiIaccoB : MocoOue AJs yuyuTens. —
M.: IlpocBemenue, 2007.

8. TopbynuoBa C.B., TecTsl 0 OCHOBHBIM pa3jeliaM HIKOJIBHOTO Kypca XuUMHH: 8-9 kjaccel. — M.:
«BAKO», 2006.

9. Henucosa B.I'., Xumus.8 knacc: noypounsie miansl no yue6Huky O.C.I'abpuensina.- Bonrorpan:
Yyurens, 2009

10. Kum E.I1. Xumus. 8-9 knaccel. [Ipaktuyeckue padotel. — Caparos: Jlumeii, 2009

o

Hopwmbl 1 KpuTEpHUH OLIEHUBAHUS

1. Ouenka ycTHOro oTBeTa
OT1meTrKka «S»: - OTBET NOJIHBIM U IPABUIIBHBIM HA OCHOBAaHUY U3YYEHHBIX TEOPHI; - MaTepra
U3JI0’KEH B ONPEAEIEHHON JOrMYECKON MOCIEA0BAaTENbHOCTH, IMTEPATYPHBIM 3BIKOM; - OTBET
CaMOCTOATEIIbHBIN.
OTtMeTKa «4»; - OTBET NOJHBIM U IPABWIIBHBIM Ha CHOBAHUH W3YYEHHBIX TEOPHUH; - MaTepHall
M3JI0KEH B ONPEIECICHHON JIOTHYECKON MTOCIIEN0BATEIbHOCTH, IIPY STOM JIONYIIEHBI ABE-TPH
HECYIIIECTBEHHbIE OIINOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEII.
OtMmeTtka «3»: - OTBET MOJIHBII, HO PU 3TOM JIONYIIEHA CYIIECTBEHHAs OINOKa UM OTBET
HEIIOJIHBIN, HECBA3HBIM.
OtMeTtka «2»: - ipu 0TBETE OOHAPYKEHO HEMOHUMAHKE yYalllUMCsl OCHOBHOI'O COJIEpKaHuUs
y4eOHOro MaTepualia Ui JOMYIIEeHbl CYIIECTBEHHbIE OIMOKH, KOTOPhIE yYallluiCs HE MOXKET
HCIIPABUTH IIPH HABOJSAIIMX BOIIPOCAX YYUTENS, OTCYTCTBHE OTBETA.
Otmerka "1":
BricTaBnsieTcs mpu 0TKasze OT BBIIIOJIHEHUS BCEX BUJIOB padOT WIJIM TP HEBBIIOJTHEHHOU
(HecmaHHOIT) padore.

2. OueHka 3KCIePUMEHTAIBHBIX YMeHHiT OlleHKa CTaBUTCS HA OCHOBaHUU HAOIIOIEHUS 3a
YUYAIIMMHUCS ¥ TUCBMEHHOTO OTUYETa 33 PadoTy.
OtMmeTka «5»: - paboTa BBHIIOJIHEHA OTHOCTHIO U IPABUIIBHO, CAETaHbl MPaBUIIbHbIE HAOTIOAEHUS U
BBIBOJIBI; - SKCIIEPUMEHT OCYIIECTBIIEH I10 IUIAHY C YY€TOM TEXHUKH 0€30IaCHOCTH | MTPABHII PaOOTHI
C BEILECTBAMU M 000pYyI0BaHUEM; - IIPOSBIICHbI OPraHU3ALMOHHO - TPYIOBBIE YMEHHS,
MOJIIEPKUBAIOTCSI YUCTOTA PA0OYEro MECTa U MOPSIOK (Ha CTOJIE, SKOHOMHO HCIIONIB3YIOTCS
pEaKTUBBI).
OtMmeTka «4»: - paboTa BBINOJIHEHA MTPABHIIBHO, CIeNIaHBl TIPABMIIbHBIC HAOIIOACHHUS M BEIBOJIBI, HO
IIPU ATOM 3KCIIEPUMEHT ITPOBECH HE MOJIHOCTHIO WIN JOMYIIEHbI HECYIIECTBEHHBIE OIIUOKU B
paboTe ¢ BelecTBaMu U 000pyJ0OBaHUEM.
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OTtMmeTKka «3»: - paboTa BBIIIOJIHEHA TIPABIIILHO HE MEHEE YeM HAIOJIOBHHY WU JAOMYIIEHA

CYIIIECTBEHHAs OIMOKA B XOJI€ SKCIIEPUMEHTA B 00BICHEHHH, B 0popMIICHUU PabOTHI, B

COOJIIOICHUH TIPAaBWJI TEXHUKU 0€30IaCHOCTH Ha paboTe C BeliecTBaMu U 000py10BaHUEM, KOTOpast

HCIPABIIAETCS IO TPEOOBAHUIO YUUTEIS.

OtMeTKka «2»: - TOMyIIeHHI Be (U 60Jiee) CYIIIECTBEHHBIC OITUOKHU B XOJ1€: SKCIIEPUMEHTA, B

00BbsICHEHUH, B 0popMIICHUHU PabOThI, B COOTFOACHUH MPABHII TEXHUKH 0€301TaCHOCTH TIPH paboTe ¢

BEIIECTBAMH U 00OPYIOBaHUEM, KOTOPBIE YUAIIUKACS HE MOXKET UCIPABUTH JIaXKe MO TpeOOBaHUIO

yuuTeNsl; - paboTa He BBIIOJIHEHA, Y YUAIErocsi OTCYTCTBYET KCIIEPUMEHTAIbHbIE YMEHUSI.

Otmerka "1'":

BricTaBnsiercs mpu 0TKas3e OT BBIIIOJIHEHUS! BCEX BUJIOB padOT WM MTPH HEBBIIIOJTHEHHOU
(HecmaHHOIT) padore.

3. OueHka yMeHHii peliaTh pacyeTHbIE 3aa4l

OTtMeTKa «5»: - B JIOTHYECKOM PacCYXKICHHH U PEIICHUH HET OMMOOK, 3a7a4a perieHa
paIoHaIBLHBIM CIIOCOO0M;
OTMeTKa «4»: - B JIOTHYECKOM PACCYKIICHHH U PEIICHUS] HET CYIIECTBEHHBIX OITUOOK, HO 3a/1a4a
pelieHa HepalnOHABHBIM CITIOCOOOM, WITH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMHNOOK.
OtMmeTKa «3»: - B JIOTHYECKOM PACCYKICHHH HET CYHIECTBEHHBIX OIIMOOK, HO JOMYIICHA
CYIIECTBEHHAs OIMOKAa B MAaTEMaTHYECKIX pacueTax.
OTtMeTKa «2»: - UMEETCs CYIIECTBCHHBIC OIUOKH B JIOTHUECKOM PACCYXJICHUU U B PEIICHUHY;
- OTCYTCTBHUE OTBETa Ha 3a/IaHHE.
Otrmerka "1":

BricTaBsieTcs Ipu 0TKa3e OT BBIITOJIHEHUS BCEX BHJIOB pa0OT WIIH TP HEBBITIOJTHEHHON

(HecmanHOM) paboTe.

4. OueHkKa NMCbMEHHBIX KOHTPOJIBLHBIX padoT
OtMeTKa «5»: - OTBET MOJHBIN U PAaBUIbHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.
OTMeTKa «4»: - OTBET HETIOJIHBIN WK JONYLIEHO HE O0iee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtmeTka «3»: - paboTa BBHITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIEHA OIHA CYIIECTBEHHAS
olIMOKa U MPH 3TOM JBE-TPU HECYIIECTBEHHBIE.
OtMeTka «2»: - paboTa BBIIIOJIHEHA MEHBIIIE YEM HAIIOJIOBUHY UJIH COAEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIIMOOK; - paboTa He BbINOIHEHA. [IpH OlleHKe BHINOIHEHUS THCbMEHHOM
KOHTPOJIbHOW pabOThl HEOOXOIMMO YUYUTHIBATh TPeOOBaHUs €TMHOTO Opdorpaduueckoro pexnma
Ormerka "1'":
BricTaBnsiercs mpu 0TKas3e OT BBIIIOJIHEHUS BCEX BUJIOB padOT WIJIM ITPHU HEBBIIIOJHEHHON
(HecmaHHOIf) padore.

5. OueHka TecTOBBIX padoT
TecTbl, cocTosiIIME U3 MATH BOIPOCOB MOXKHO HCIIOIB30BATh MOCIIEC M3YyUYEHUS KaXJOT0 MaTepuaia
(ypoxka).
Tect n3 10-15 BonpocoB Ucnonb3yercs A1 NEPUOANUECKOT0 KOHTPOJIS.
Tect u3 20-30 BonpocoB HEOOXOAUMO HCTIONB30BATh ISl MTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHWU WCTIONB3YETCS CIEMYIONIAs IITKaJa: JUIsl TECTa U3 S5 BOMPOCOB!
* HET OIINOOK — OLEHKA «5»;
* 0JlHA OIINOKA — OIEHKA «4»;
* IBE OIIMOKH — OLEeHKA «3»,
* TpU OMIMOKU — OI[€HKA «2».
st recta u3 30 BOIpoCoB:
* 25-30 nmpaBUIBHBIX OTBETOB — OLEHKA «5»;
* 19-24 npaBUIIbHBIX OTBETOB — OLEHKA «4»;
* 13-18 npaBUIBHBIX OTBETOB — OLlEHKA «3»;
* MeHbIIIE€ 12 MpaBUIbHBIX OTBETOB — OLEHKA «2)
Otmerka "1":
BricTaBnsieTcs pu 0TKa3e OT BBIIIOJIHEHUS BCEX BHJIOB padOT WIIH MTPH HEBBITIOTHEHHOU
(HecmanHoOM) padoTe.
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HN3meHnenue 4acoB 1o TeMaM 8 KJiacc:

No | Ha3zBanue TeMbl Yacer 1o | Yacer no
nmporpamme | padouei
porpaMme

1. | HavanpHble MOHATHS U 3aKOHBI XUMHHU 18 10

2. | Ilepmonuyeckuii 3aKOH U NEpUOANYECKas cucTema | 8 7
xumuueckux oajementoB J[. WM. Mennaeneena.
CtpoeHue aToMa

3. | XuMHueckas CBs3b. 8 6

4. | Baxneimue mnpeAcTaBUTENM HeopraHuveckux | 18 20
BemiecTB. KonuecTBEHHBIE OTHOIICHUS B XUMUHU

5. | 3MeHeHus1, TpOUCXOSIINE C BEIECTBAMHU 0 10

6. | OcHOBHBIC KJIaCChI HEOPTaHUYECKUX coequHeHuit | 10 14

7. | Peseps 6 1

8. | Uroro: 68 68
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KanenaapHo - TeMaTuyeckoe MjIaHUPOBaHUE 110 XMMUHU NTapaJuIesb 8a

No | Tema (ma3Banue | Kon-Bo Dopmbl [Inanupyembie pe3ynbTaThl 00yUeHUS TCO [Tpumeuanue
KpYIIHOM  TeMBl W | 4acOB KOHTpOJsL | (OCBOEHUE MPEAMETHBIX 3HaHUM, Y'Y /I 110 (MOKHO 10 KpYITHOH) (mpuunHa u
pazOuBKa Ha | [Ipo | Pa | (B TOM | TEMeE) croco0
OTAENbHBIC YPOKH) rpam | 60 | 4yucie Bpems KOPPEKTHPOBK

Ma yas | MpaKTU4ecC U3yUCHUS n)
aBTO | mp | KUe, MpeIMETHBIC MeTanpeaMeTHbIE
pa orp | 1aboparop
am | Hble, wiaHu | GakTu
Ma | KOHTPOJb PyeMO | HeCKO
HEBIC " © ©
T.J.)

1. | HayaabHble 20 10 CeHTs0pb -
NOHSATUS W 3aKOHBI OKTSIOpb
XUMUH

1. [Ipeamer XHAMHH. Hayuurtsca 00BsCHATE | [lo3nasamenvHble: paboTaTh € | MIMIO
Bemecrsa. Hcropus 3HAaY€HHE I[OHATHI:  aToM, | MeYaTHBIM TEKCTOM, cXeMaMmu u | ppt --.09.22 | --.09.22
XUMHUH. BBoHbIi MOJIeKYyJIa, XUMHYECKHH | WIUTIOCTPALIUSIMH, BBIJIEIISATH
UHCTP. o OT. AJIEMEHT, BEILECTBO, MPOCTOE | [NIABHOE; J1aBaTh OIpPE/IEICHUs
Wuctp.mo OT Ha pab. BEIIECTBO, CJIOKHOE BEIIECTBO; | MOHATHIA; peoOpa3oBbIBATh

MECTC.

ONMCHIBaTL U  CPaBHUBATh
MpeIMETHI U3YYEHUS;
KJaccu(uIUpoBaTh BEIECTBA
[0 COCTaBYy; XapaKTepU30BaTh
OCHOBHBIE METOJbl H3yUEHUS
XUMHUM; pa3auyaTh Tela U
BEIIIECTBA; OMHUCHIBATH (HOPMBI
CYLIECTBOBaHUS ~XUMHYECKHUX
AIIEMEHTOB;  (OPMYIHPOBATH
IpaBWja OXpaHbl Tpylda B
KaOWHETE XUMUHU.

KOMMyHUKamUGHble.’

UHPOPMALIUIO U3 OJTHOU (POPMBI
B JIpYrylo; Kilaccu(puuupoBarhb

00BEKTEI 1o 3aJaHHBIM
KPUTEPUAM.

P ecyjiAnueHble.” BBIACIATH
00001IEHHbIHI CMBICTT u
(hopmManbHYIO CTPYKTYpY
yueOHOW 3a7add; BBIMOTHSITH

3alaHusl MO0 MPEUIOKEHHOMY

QITOPUTMY, JIelaTh BBIBOJBI O
KadecTBE MPOJCIIaHHON PabOTHI.
CITyIIaTh
y‘II/ITeHH nu OJHOKJIACCHUKOB;,
CTPOUTH pedeBbie
BBICKA3bIBAaHUS B YCTHOU opme;
Bpra)KaTB CBOH

MBICJIN
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COTJIACHO 3a/1agam
KOMMYHHUKaIuu;  pabora B
rpyIie.

Jluunocmuvie:  popMupoBaHue

[I03HABATEIbHOIO HMHTEpeca K
U3YyYCHUIO XUMHM, HAy4dHOIO
MHPOBO33PEHUS.

Metonasl
XUMHH

W3yUYCHUS

XapakTepru3oBaTb OCHOBHBIE
METOJIbI H3y4YCHUS
€CTECTBCHHO-HayYHbBIX
JUCITUTLUIHH.

[TpuBOAUTE IPUMEPHI
MaTepUaTbHBIX ¥ 3HAKOBBIX,
WJIA CUMBOJIBHBIX, MOJICTICH,
UCIIOJIb3YEMBIX Ha YPOKax
(bu3uKH, OMOJIOTUH U
reorpaguu.

Cobupats 00bEMHBIE U
HIAPOCTEPKHEBBIE MOJICITH
HEKOTOPBIX XUMUYECKUX
BEIIECTB

Ilosnasamenvhoie: paboTath C
pa3IMYHBIMU UCTOYHUKAMU
nHdopmaiuu; mpeodpa3oBhIBATh
UHPOPMALIUIO U3 OTHOU (POPMEI

B IpYT'YIO.

Pezynamusnvie: OTIPENIETATh
1eNlb ypoKa M CTaBUTh 3a/layd,
HEOOXOIUMBIE JIS ee
JOCTHIKEHMS, IJIAHUPOBATH

CBOIO JIESTEIbHOCTh U JIEJIaTh
BBIBO/IBI o pe3ynbTaTtamMm
BBITIOJTHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCTIPHHUMATH HH(OPMAIIHIO HA
CJIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  (popMupoBaHue
MO3HABATEIBHOTO HWHTEpeca K
U3YYCHHIO XUMHM, Hay4dHOTO

MHPOBO33PCHHS; MTOHUMAaHUS
HEO0OXOIMMOCTH HCIIOTIh30BAHHUS
CaMOCTOSITEILHOTO ~ HAY4YHOI'O

WCCIIEIOBAaHMS TIPU COOIIOJICHUN
MIpaBUIL.

mimio
ppt
CDNe

Tena u BeliecTna.
CBOMCTBA BEIIECTB.
Ponp xuMHu B 3KU3HU
yenoseka. MHcTp.mo
OT na pab.mecre.

JIaGopato
pHast
pabora
Nel

HayuuTbcst 00BACHATH
3HAYEHUE MMOHSITUI:
XUMHUYECKUE SBIICHHUS,
(bu3nvecKue SIBICHNUS;
OOBSICHATB CYIIHOCTD

Ilosnasamenvhbie: pabOTATh C
Pa3TMYHBIMI HCTOYHHKAMU
uH(popManuy; IpeoOpa3oBbIBATH
HnH(}OPMALIHIO U3 OAHON (POPMBI
B ApYTyIO.

--.09.22

--.09.22
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XUMHUYECKUX SBJICHMIL;
XapaKTepU30BaTh POJIb XUMHH
B JKM3HHU YEJIOBEKA; POJIb
OCHOBOITOJI0KHHUKOB
OTE€YCCTBCHHOM XHUMHUU.

Pezcynamusnvlie: onpenensTh
Leb YpOKa U CTaBUTh 3a/1a4H,
HE0OXO0IMMBIE IS e
JOCTUKEHHUS; TNTAHUPOBATh
CBOIO JICATEIHHOCTD U JIeTIaTh
BBIBO/IBI 10 pe3yJIbTaTaM
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIIPUHUMATH UHPOPMAITUIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuwvie: HopMUPOBaHHE
M03HABATEIILHOTO HHTEpEca K
U3YYEHHUIO XUMUH, HAYYHOTO
MUPOBO33PCHUS; TOHUMAHUS
HEOOXOJMMOCTH UCTIOIb30BaHUS
CaMOCTOSITEIILHOTO HAYIHOTO
UCCIIEJIOBAHUS TIPU COOJIIO/ICHUU
TIPaBUIL.

ITpaBuna TeXHUKH
0€30I1aCHOCTH U
HEKOTOPbIE BUJIBI
paboT B XUMHUECKOU
nabopaTtopuu
(kabuHETE XUMUH).
Wuctp.no OT Ha
pab.mecrTe.

IIpaxTuue
cKas
pabora 1,2

Pabomams ¢ nabopaTopHbIM
00opyI0BaHuEM

U HarpeBaTelIbHbIMU
npuOopaMu B COOTBETCTBUU
C MpaBWJIaMH TeXHUKU
0€301MacHOCTH.

Buvinoansame npocrenmme
MaHHITYJISITAH C
71a00paTOPHBIM
000pyI0BaHUEM: C
71a00paTOPHBIM LITATUBOM,
CO CIIUPTOBKOU. Boinoausamo
0e3omacHble B JOMAIIHUX
YCIIOBHSIX 3KCIIEPHMEHTHI,
IIPOBOJUTH HAOIIOICHNUS 32
TOpsIIEN CBEUOH.
Ogopmnsims OTIET O

Ilosnasamenvhvie: paboTaTh C
pa3TMYHBIMU UCTOYHUKAMU
UH(pOpMaLUK; TPeoOpa3oBHIBAThH
nH(popMaLno U3 0JHOU (OPMBI

B IpYT'y1O.

Pezynamusnvie: OTIPENIETATh
1elb ypoKa U CTaBUTh 3a/auu,
He0OXO0INMBIE 1A ee
JIOCTHKCHHUS, MJIAHUPOBATH

CBOIO JIESTENBbHOCTh U JENaTh
BBIBOJIBI o pe3ynbTaTtam
BBITIOJTHEHUS PaOOTHI.
Kommynuxamuenvie:
BOCIIPHHHUMATH MH(POPMAITHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B Iapax.
Jluunocmuvle:  popMupoBaHue

--.09.22
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Npo/IeTIaHHOM paboTe ¢
HCIIOJIb30BAHUEM PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA
XUMHUHU

[I03HABATEIbHOIO MHTEpeca K
W3Y4CHHIO XHMHH, HAy4HOTO
MHUPOBO33PEHUS; IIOHUMAaHUS
HEOOXOIMMOCTH HUCIOJIb30BaHUS
CaMOCTOSITEJILHOTO  HAY4HOIO
UCCIIeI0BaHMs TIpU COOIIOAEHUN
IIpaBuIL.

dusnuecKue sIBICHUS Pasznuuams pusznueckue u Tlosnasamenvuvie: paboTath C --.09.22
— KaK OCHOBa XUMHYECKHE SBJICHUS, YACTHIC | PA3JIMYHBIMU HCTOUHUKAMHU
paszenceHus cMeced B BEIIECTBA M CMECH. UH(POPMALINK; PEOOPa30BHIBATH
XUMHU Knaccugpuyuposams cmecn. UH(POPMALIUIO U3 OJTHON (POPMBI
Ilpusooums ipuMepsI cMecel, | B APYTYIO.
UMEIOIINX Pa3InIHOe Pecynamusnvle: onpenenstb
arperaTHOE COCTOSTHHE. 1eJIb YPOKa M CTAaBUTh 3a]1a4H,
Yemanaenueams npuauHHO- HEoOX0IMMBbIE JIJIs ee
CJICZICTBEHHBIC CBSI3U MEIKIY JOCTHOKEHUS; TNITAHUPOBATh
(bu3nIeCKUMU CBOHCTBAMHU CBOIO JICSITETILHOCTD U JETaTh
KOMITOHCHTOB CMECH BBIBOJIBI 110 PE3yJIbTaTaM
M CIIOCOOAMU MX Pa3/IeNeHusl. | BBITIOJIHEHUS paOOTHI.
Pasznuuams criocoObl Kommynuxamuenvie:
paszeneHust CMecen, BOCIPUHHUMATh UH(GOPMAIUIO Ha
onucvl8amy CJIyX; BBICKA3bIBaTh CBOIO TOUKY
U 0XapaKmepu306ul8ams UX 3peHwst; paboTaTh B IMapax.
NPaKTUYEeCKOe 3HaUCHHE Jluunocmuwle: HopMupoBaHue
MO3HABATEIHHOTO HHTEpPECa K
U3YYCHHUIO XUMHHU, HAYYHOTO
MHUPOBO33PEHUST; TOHUMAHHS
HEOO0XOAUMOCTH HCTIOIb30BAHMS
CaMOCTOSITETFHOTO HAYYHOTO
UCCIIeIOBAHUS TIPH COOTIOIEHUH
MTpaBHIL.
[TpakTryeckas pabora IIpaktuye | PaboTath ¢ 1abopaTopHBIM [To3HaBarenbHbIe: pabOTATh C --.09.22
3 (pabotsl «OuncTKa cKast 00opyaoBaHHEM Pa3IMYHBIMU HCTOYHUKAMHU
MIOBAPEHHOH COMN pabota 3 | W HarpeBaTelbHBIMU uH(popManuy; IpeoOpa3oBbIBATH

W «AHamu3
mo4Bsl»). MHCTp.1IO

npuOopaMu B COOTBETCTBUH
C MpaBWJIAMH TEXHUKU

HnH(}OPMALIHIO U3 OAHON (POPMBI
B ApYTyIO.
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OT na pab.mecre.

0€30IMacHOCTH.

BeinonHaTe ipocTeiinme
npuémMbl 00paICHUS

¢ J1abopaTOpHBIM
000py1I0BaHKEM: BOPOHKOM,
GUIBTPOM U CIUPTOBKOM.
Hab6nronats 3a cBolicTBamu
BEIIECTB U MPEBPALICHUSIMH,
MIPOUCXOISTIIMH C
BEIIECTBAMH.

OnuceIBaTh XUMUYECKHH
HKCIIEPUMEHT C TIOMOIIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U
A3bIKA XUMUH.

JlenaTth BBIBOJIBI 110
pe3ylbTaTaM MpoBEAEHHOTO

PerynsaTuBHbIC: OnpeneniTh
Leb YpOKa U CTaBUTh 3a/1a4H,
HE0OXO0IMMBIE IS e
JOCTUKEHHUS; TNTAHUPOBATh
CBOIO JICATEILHOCTH U JIeNIaTh
BBIBO/IBI 10 pe3yJIbTaTaM
BBITIOJIHEHUS pa0OTHI.
KoMMyHMKaTHBHBIE:
BOCIIPUHUMATH UHPOPMAITUIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
JInanocTHbIe: GOPMUPOBAHUE
M03HABATEIILHOTO HHTEpEca K
U3YYEHHUIO XUMHUH, HAYYHOTO
MUPOBO33PCHUS; TOHUMAHUS
HEOOXOJMMOCTH UCTIOIb30BaHUS

AKCIIEPUMEHTA CaMOCTOSITEJIbHOTO HAYYHOI'O
UCCIIEJIOBAHUS TIPU COOJIIO/ICHUU
TIPaBUJL.
ATOMHO Hayuauntbcs 00BsiCHATD | [losnasamenvhvie: pabotath ¢ | B\D --.09.22
MOJIEKYJISIPHOE 3HAYEHUWE  TMOHATHH:  aTOM, | pa3JIUYHBIMU uctoyHukamu | «M.B.
yYUEHHE. MOJIEKYJIa, XUMHUUYECKUil | nHpopmaluu; nmpeodpazoBeiBaTh | JIoMo
AIIEMEHT, BEIIECTBO, MPOCTOE | MH(OPMALIUIO U3 OJHOW (OPMBI | HOCOB
BELIECTBO, CJI0KHOE BEIIECTBO; | B APYTYIO. »
BBIUMCIISATH  OTHOCUTENBHYIO | Pezynsamugnbie: OTIpEeNATh
MOJIEKYJISIPHYIO Maccy | leJIb YpOKa U CTaBUTh 3aJauH,
BEIIECTBA, poJib | HEOOXOIUMBIE JUIS ee
M.B.JIomoHOCOBa JIOCTUKEHHUS; IJIAHUPOBATh
OCHOBOIIOJIO’KHUKA CBOIO JIESTENBbHOCTh U JENaTh

OTE€YECTBEHHON XUMHUH.

BBIBO/IbI o pe3yJabTaTamMm
BBITIOJTHEHUS paOOTHI.
Kommynuxamuenvie:
BOCTIPHHUMATH HH()OPMAIIHIO Ha
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  hopMUpOBaHUE
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MO3HABATCIIBHOI'O HHTECpPCCa K
HU3Y4YCHUIO XHMMHH, HAYYHOI'O

MHUPOBO33PEHUS; NOHUMAaHHUSA
HEOOXOIMMOCTH HUCIOJIb30BaHUS
CaMOCTOSITEJILHOTO  HAY4HOIO

UCCIIeI0BaHMs TIpU COOIIOAEHUN
IIPaBHIL

3uakn XD. Tabmuna
J.N.Menneneena.

Hayuurtbcs OOBSICHATH
3HAYCHHE HOHSTH:
XUMUYECKUH 3HaK, 170171
CUMBOIL, KOX(QPHUIUEHTHI,
UHJICKCHI; OITUCHIBATH
tabmmunyo  ¢popmy [ICXD;
OIUCHIBATh MOJIOXKEHHE
JlIeMEHTa B Ta0iuLe; pojb
OCHOBOIIOJIO’KHHKOB

OTE€YECTBEHHON XUMUHU.

Ilosnasamenvhoie: paboTath C
pa3IMYHBIMU UCTOYHUKAMU
nHpopmaiuu; mpeoOpa3oBhIBATH
UHPOPMALIUIO U3 OTHOU (POPMEI

B IpYT'YIO.

Pezynamusnvie: OTIPENIETATh
1eNlb ypoKa M CTaBUTh 3a/layd,
HEOOXOIUMBIE JIS ee
JOCTHIKEHMS, IJIAHUPOBATH

CBOIO JIESTEIbHOCTh U JIEJIaTh
BBIBO/IBI o pe3ynbTaTtamMm
BBITIOJTHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCTIPHHUMATH HH(OPMAIIHIO HA
CJIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  (popMupoBaHue
MO3HABATEIBHOTO HWHTEpeca K
U3YYCHHIO XUMHM, Hay4dHOTO

MHPOBO33PCHHS; MTOHUMAaHUS
HEO0OXOIMMOCTH HCIIOTIh30BAHHUS
CaMOCTOSITEILHOTO ~ HAY4YHOI'O

UCCIIEIOBAHUS TIPU COOJIOJICHUN
MIpaBUIL.

XUMHUYECKHE
(bopMyIIBI.
OTHOCHUTENIBHAS
aTOMHast 51
MOJICKYJISIpHASI MACCHI.

IIposepou
Has
pabora

Hayuutbcs 0OBACHATH
3HauCHHE TTOHSTHH:
XUMHUECKas dbopmya,
OTHOCHUTEJIbHAS aToMHas
macca, OTHOCHUTEJIbHAS

Ilosnaeamenvuvie: paboOTaTh C
pa3TMYHBIMU HUCTOYHUKAMU
uH(popManuy; Npeodpa3oBbIBATh
nHpopMannoo U3 0JHOU (HOPMBI
B ApYTyIO.

--.09.22

--.09.22
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MOJICKYJIsIpHas Mmacca;
BBIUUCIIATh  OTHOCUTEIIbHYIO
MOJIEKYJISPHYIO maccy
BEILIECTBA, U3BJIEKaTh

uHpopmanuio u3  (HopMyIbl
COC/IMHEHUSI.

Pecynamusnvie: OTIPEe/ICTISATh
Lelb ypoKa U CTaBUTh 3a/ayd,
HE00X0TUMBIC JUTSt ee
JOCTUKECHHUS; IJIAaHUPOBATD
CBOIO JICSATENHLHOCTh W JIeNIaTh
BBIBO/IBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuuvle:  popmupoBaHue
MO3HABATEIILHOTO HMHTEpeca K
U3YYCHUI0O XUMHUHU, HAYYHOTO
MUPOBO33PCHUS; MTOHUMAaHUS
HEOOXOJMMOCTH HCIIOJIb30BAHUS
CaMOCTOSITEILHOTO ~ HAYYHOTO
UCCJICJIOBAHUSI TIPU COOTIOACHUH
TIPaBUIL.

10.

XHUMHUYECKHE
dbopmynel. MaccoBas
IO  XHMHYECKOIrO
3JIEMEHTa B
COCIMHEHUH.

Hayuutbcs O0OBACHATH
3HauCHUE TTIOHSTHH:
XUMHUECKas dbopmyna,
OTHOCHUTEIIbHAS aToMHas
macca, OTHOCHUTEJIbHAS
MOJIEKYJIIpHAS Macca;
BBIUUCIISITH OTHOCUTEJIbHYIO
MOJIEKYJISIPHYIO Maccy
BEIIIECTBA; U3BJIEKATh

uHpopManio u3  (HOPMYIIbI
COEIMHEHMUS.

Ilosnasamenvhvie: paboTaTh C
pa3TMYHBIMU UCTOYHUKAMU
UH(pOpMaLUK; TPeoOpa3oBHIBAThH
nH(popMaLno U3 0JHOU (OPMBI

B IpYT'y1O.

Pezynamusnvie: OTIPENIETATh
1elb ypoKa U CTaBUTh 3a/auu,
He0OXO0INMBIE 1A ee
JIOCTHKCHHUS, MJIAHUPOBATH

CBOIO JIESTENBHOCTh U JIENaTh
BBIBOJIBI o pe3ynbTaTtam
BBITIOJTHEHUS PaOOTHI.
Kommynuxamuenvie:
BOCIIPHHHUMATH MH(POPMAITHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B Iapax.
Jluunocmuvle.  (popMupoBaHue

--.10.22
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[I03HABATEIbHOIO MHTEpeca K
W3Y4CHHIO XHMHH, HAy4HOTO
MHUPOBO33PEHUS; IIOHUMAaHUS
HEOOXOIMMOCTH HUCIOJIb30BaHUS
CaMOCTOSITEJILHOTO  HAY4HOIO
UCCIIeI0BaHMs TIpU COOIIOAEHUN
IIpaBuIL.

Ilepuoanyeckui
3aKOH H
nepuoguvecKasi
cucremMa
XUMHYECKHX
asemenToB /1. U.
MennaeneeBa.
CTtpoeHue aToma

11.

OCHOBHBIE CBEJCHUSI
O CTPOSCHHH aTOMOB.
CocraB aTOMHBIX
sanep. U3oTonsl.

Hayuurtbcs OOBSICHATH
3HAYEHUE [OHATUI: NPOTOH,
HEUTPOH, JJIEKTPOH,
XUMHUYECKUN JJIEMEHT,
MaccoBO€  YHCJIO,  M30TOI;
ONKCHIBaTL  COCTaB  aTOMOB
anemeHToB  1-20; momy4aTh
XMMUYECKYI0 MH(OpMAIMIO U3
Pa3IMYHbIX UCTOYHUKOB.

Tlosnasamenvhvie:

UCIIOJIb30BATh 3HAKOBOE,
aHAJIOTOBOC W (PpU3MYECKoe
MOJICITUPOBAHKE; OCYIICCTBISATh

KauyeCTBEHHOE 31
KOJIMYECTBEHHOE OITHCaHHE
KOMITOHEHTOB 00BLEKTa;
OCYIIECTBISTh CpaBHEHHE,
00001IeHne, 1ej1aTh BEIBOEI.

Pecynamusnvie: OTIpeIeIsATh
Ielb YpOKa W CTAaBUTH 3a/1a4W,
He0OXO0INMBIE 1A ee
IOCTHIKEHMUS, TUTAHUPOBATH

CBOIO JESTENBbHOCTh U JIENaTh
BBIBOJIBI o pe3ynbTaTtam
BBITIOJTHEHUS PaOOTHI.
Kommynuxamuenvie:
BOCIPHHHUMATH MHPOPMAIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuvie.  popMupoBanue

CDNe

OKTs10

pb
HOSIOp

--.10.22

22




MO3HABATCIIBHOTO HHTECpPCCAa K
HU3Y4YCHUIO XHMMHH, HAYYHOI'O

MHPOBO33PECHHUS; MOTHBAIHS
y4almxcsi Ha MOJIy4YE€HHUE HOBBIX
3HAHWM; HOHUMAaHUS

HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA
CaMOCTOATCIIBHOI'O HAay4YHOI'O
HCCIICAOBAHUSA IIPpU CO6J'IIOI[€HI/II/I

MIPaBHUIL
12. | CocrosiHue BIIEKTPOHA Hayuurtbes 00BsICHATE | [lo3HaéamenvHble: CDNe | --.10.22
B aToOMe. 3HAYCHHE HOHSTHI: | HCIIOJIB30BaTh 3HAKOBOE | 5
3JIEKTPOHHBIH CIIOH, | MOJICIMPOBAHKE; OCYIIECTBIIATH
SHEPreTUYECKUI YPOBEHB; | KAYECTBEHHOE u
COCTaBIIATH CXEMBI | KOJIMYECTBEHHOE OIMCAHNE
pachpejieieHust 3JIEKTPOHOB B | KOMIIOHEHTOB o0beKTa;
aromax semeHToB Ne 1-20. OCYIIECTBIIATh CpaBHEHHE,
0000111€eHHe, 1eJ1aTh BEIBOEI.
Pecynamusnuie: OIIPEIENIAT
[Eelb YypOKa M CTaBUTh 3aladyM,
HEOOXOUMBIE TSt ee
JOCTHKEHUS; IUTAHKPOBATH

CBOIO JEATEIBHOCTb M JEJaTh
BBIBO/IBI 1o pe3ynbTaraMm
BBITTOJIHEHUS pabOTBHI.
Kommynuxamusnwie:
BOCIIPMHUMATh MH(OpPMAIIHIO Ha
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHwust; paboTaTh B Mapax.
Jluunocmuvle:  HopMUpOBaHUE
MIO3HABATEIbHOIO HMHTEpeca K
W3YYEHHIO XHUMHH, HAyYHOTO

MHPOBO33PCHUAA, MOTUBaLUA
ydaluxcsa Ha IMOJTYYCHUC HOBBIX
3HaHHI>'I; IIOHUMAaHUusA

HEOOXOIMMOCTH HCIOJIB30BAHUI
CaAMOCTOATCIBHOT'O Haquoro
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WCCIIETIOBaHUS MIPU COOIIOICHUN
MIpaBUIL.

13.

DJIEKTPOHBI.
Crtpoenue
ANEKTPOHHBIX
000JI0YeK.

Hayuurtbcs OOBSICHATH
3HAYCHUE MTOHATHIM:
AJIEKTPOHHBIN CJI01,
JHEPreTUYECKUI YPOBCHB;
COCTaBJISITh CXEMBI
pacmpesiesieHus JIEKTPOHOB B
atomax 31emeHToB Ne 1-20.

Tlosnasamenvhole:
HCIIOJIb30BATh 3HAKOBOE
MOJICIMPOBAHUE; OCYIIECTBIIATh
Ka4eCTBEHHOE u
KOJINYECTBCHHOE OIIMCaHKE
KOMIIOHEHTOB 00BEKTA;
OCYIIECTBIISATh CpaBHEHHUE,
000011IeHHE, AeIaTh BEIBOIEI.
Pezynamusnvie: OTIPE/ICIISATh
1eNlb ypoKa M CTaBUTh 3a/layH,
HEOOXOIMMEIS IS ee
JIOCTHIKCHHS; IJIAHUPOBATH
CBOIO JIEATENIBHOCTh M JIeNIaTh
BBIBO/IBI o pe3ynbTaTtam
BBITIOJIHEHHS pa0OTHI.
Kommynuxamusnuwie:
BOCIPHHHUMATH MHPOPMAITHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  (popMupoBaHue
MMO3HABATEIPHOTO HMHTEpeca K
U3YYCHUI0O XUMHUHU, HAYYHOTO
MHPOBO33PCHUS; MOTHBAIHS
ydaluxcs Ha MoJy4eHHe HOBBIX
3HAHUIA; MOHUMAaHUSI
HEOOXOAUMOCTH HCIOIb30BaAHUS
CaMOCTOSTEILHOTO HAy4YHOTO
WCCIIETIOBaHUS MPU COOITIOICHUN
TIPaBUIL.

CDNe

--.10.22

14.

OTtkpbiTHE
MIEPUOTUIECKOTO
3akoHa J[. U.
MennaeneeBsIM

IIposepou
Has
pabora

Pasznuuams €CTECTBEHHYIO H
HCKYCCTBEHHYIO
KJaccu(uKaIum.
ObvscHamo, noueMy
NEPUOINIECKUN 3aKOH OTHOCST

Ilo3nasamenvHole:

HUCIIOJIB30BaTh 3HaAKOBOC
MOJCIIMPOBAHUC,; OCYHICCTBJIATH
Ka4€CTBEHHOC n
KOJIHMYCCTBCHHOC OIIMCaHHEC

B\

Menn
eJieeB

--.10.22

24




K €CTECTBEHHOU

KJIacCU(PUKAIIAH.
Mooenuposames ~ XUMUYECKHE
3aKOHOMEPHOCTH, BBIJIETISS
CYIIIECTBECHHBIC
XapaKTePUCTUKH OO0BEKTa U
HpeI[CTaBJISISI ux B
MIPOCTPAHCTBEHHO-

rpadguueckoil WM  3HAKOBO-
CHUMBOJIHUYECKOU (hopme

KOMIIOHEHTOB 00BEeKTa;

OCYIIECTBIISATh CpaBHCHHE,
000011IeHNE, AETaTh BEIBOIEL.

Pezynsmusnvie: OTpECIIATh
I[eh YpOKa W CTaBHTh 3a/1ayH,
HEO0OXOaUMBIE IUIA ee
JIOCTHIKEHHUSL; IUTAHUPOBATh

CBOIO JICSITENILHOCTh U JIENaTh
BBIBOJIBI no pe3yJsibTaTamMm
BBITMIOJTHEHUSI paOOTHI.
Kommynuxamusnwie:
BOCIPUHUMATh HHPOPMAINIO HA
CITyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B Mapax.
Jluunocmuvle:  HOpMUPOBaHUE
MO3HABATEIILHOTO HMHTEpeca K
U3YYCHUI0O XHMHH, HAy4YHOTO

MHPOBO33PCHMUA, MOTHUBaALIUA
yJaluxcsa Ha MOJTYYCHUC HOBBIX
3HaHPII>i; IIOHUMAaHUuA

HE0O0XOIMMOCTH HCIOIL30BaHMS
CaMOCTOSITENILHOTO HAy4YHOTO
HCCIE0BaHUS MIPU COOIIOICHUH

paBUIL.
15. | Xapakrepucrtuka Xapaxmepuszoeambo Iloznasamenvhuie:
JJIEMEHTa XMMUYECKHE 3JeMEHThl 1—3 | uCcroiab30BaTh 3HAaKOBOE --10.22
IO €T0 IMOJIOKEHHUIO MEPUOOB MO UX MOJIOKEHUIO B | MOJIETTUPOBAHUE; OCYIIECTBIISTh
B [IEPUOANYECKON NEPUOANYECKON CUCTEME | KaUECTBEHHOE u
cucTeme xumuueckux sneMeHToB JI. U. | koaumdecTBeHHOE OIHCaHue
Menneneesa. KOMIIOHEHTOB 00BEKTa;
OCYIIIECTBIISTh CpaBHEHHE,
000011IeHHE, AeIaTh BEIBOIEL.
Pezynamusnvie: OTIpeeNsATh
LeJlb ypoKa M CTaBUTh 3ajaud,
He00XO0INMBIE U1 ee
JOCTUKECHMS; TUTAHUPOBATh
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CBOIO JICSATENLHOCTh W JIENaTh
BBIBOJIBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuwie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B mapax.
Jluunocmuvle:  hopMupoBaHUE
MO3HABATEIBHOTO HWHTEpeca K
U3YYEHUI0O XUMHUHU, HAYYHOIO

MHUPOBO33PEHHUS; MOTHBAITHS
yUYallMXCsl Ha MOJYyYEHUE HOBBIX
3HAHWM; HOHUMAaHUS

HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA
CaMOCTOATCIIBHOI'O HAay4YHOI'o
HCCJICAOBAHUA IIPpU CO6J'IIOI[6HI/II/I

IpaBUIIL.
16. | Meramueckue u Hayuutbcs 00BsICHATD | [lo3HasamenvHule: CDNe
HEMETaTHYECKUe 3HAYECHWE TOHATHI: DIIEMEHTHI | HCIOIB30BATh 3HaKkoBoe | 14
CBOMCTBA 3JIEMEHTOB. —  MeTajulbl, 3JEMEHTHl - | MOJEIUPOBaHHUE; OCYLIECTBIAThH
HEMETaJLIBL; OOBSICHATH | KAYECTBEHHOE "
3aKOHOMEPHOCTH  W3MEHEHMs | KOJIMYECTBEHHOE OIHCaHue
CBOWCTB XUMHYECKHX | KOMIIOHEHTOB 00BEKTa;
AJIEMEHTOB B MEpUOJAX MU | OCYILECTBISATh CpaBHEHHE,

rpymnmax ¢ TOYKHA 3peHHs | 0000IIeHHUE, 1eTaTh BEIBOIBI.

CTPOCHHUSI aTOMa; ONpeAeNATh | PezynsamusHubie: oTpeseNniTh

TIOHSATHUS] HOHHAS CBS3b, HOHBL. | [I€Ib YPOKA W CTaBUTh 3a/IayH,
HE00XO0AUMBIE Uit ee
JOCTIKEHUS; TUTAHUPOBATh

CBOIO JIESATEIBHOCTh M JIeNaTh
BBIBO/IBI o pe3ynbTatam
BBINOJIHEHUS pabOTHI.
Kommynukamuenule:
BOCIIPUHUMATh UH(OPMAIIHIO HA
CITyX; BBICKAa3bIBaTh CBOIO TOUKY
3peHus; paboTaTh B Mapax.

--.10.22
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Jluunocmuvle:  popMupoBaHue
MO3HABATEIBHOIO HMHTEpeca K
M3YyYEHUIO XHMHHU, HAyYHOTO

MHPOBO33PCHUA, MOTHUBaALHUA
ydJalmuxcCs Ha MOJTYYCHUC HOBBIX
3HaHI/II>'I; IIOHUMAaHUA

HEOOXOAUMOCTH HUCIIOIb30BaAHUS
CaMOCTOSITEJILHOTO  HAYYHOT'O
WCCIICIOBAHUS MIPU COOIIOICHUN
IIPABHIL.

17.

DNEeKTPOOTPULIATEIbH
OCTb u CTeNneHb
OKUCJICHHS aTroMma.
Onpenenenue o
I[ICXD.

Hayuurtbcs OOBSICHATH
3HaYeHUE TMOHATHIl: CTeleHb
OKHUCTICHUS, BaJICHTHOCTb;
CpaBHHMBATh BaJCHTHOCTh U
CTETeHb OKHUCJICHUS;
COCTaBIISITh (hopMyIibL
OMHAPHBIX COCTUHECHUM.

Ilo3znasamenvuvie:
HCIOJIb30BAaTh 3HAKOBOE
MOJICJIMPOBAHUE; OCYIIECTBIATH
KayeCTBEHHOE u
KOJIMYCCTBEHHOE OIIMCaHHE
KOMITOHEHTOB 00DBEKTa;
OCYIIECTBIISATh CpaBHCHHE,
000011IeHHE, AeIaTh BEIBOIEI.
Pezynamusnvie: OTIPENIETATh
eNb ypoKa M CTaBUTh 3a/layH,
He0OXO0InMBIE hiae: ee
JIOCTHIKCHHS; TJIAHUPOBATh
CBOIO JCATCILHOCThL H JIeNIaTh
BBIBO/IBI o pe3ynbTaTtam
BBITIOJTHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIPHHHUMATH MH(POPMAIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B apax.
Jluunocmuvie:  hopMUpOBaHUE
MO3HABATEIPHOTO HHTEpeca K
W3YYCHUIO XHUMHH, HAYyYHOTO
MHPOBO33pEHHUS; POPMHUPOBAHUE
YMEHHUS yIpaBIsATh CBOEH
JIEATENHHOCTRIO.

CDNe
24

XuMunueckas CBA3b.

--11.22

Hos6pb
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18. | MonHass xumuyeckas Hayuurtbes 00BsICHATD | [lo3HasamenvHble:

CBSI3b. 3HA4YEeHUE MOHATHUI: AJIEMEHTHI | UCIOIb30BATh 3HAKOBOE —11.22
— METaJUIbl, JJIEMEHTBHl — | MOJCITUPOBAHHE; OCYLIECTBIATH
HEMEeTallIbl, MOHBI, MOHHAs | KAYECTBEHHOE u
CBSI3b, KATHOHBI, AHHOHBI, | KOJIMYECTBEHHOE OIHCaHKe
OOBSICHATh ~ 3aKOHOMEPHOCTH | KOMIIOHEHTOB 00BEKTa;
MU3MEHEHHS CBOWCTB | OCYILIECTBIATh CpaBHEHHE,
XUMHYECKMX  JJIEMEHTOB B | 00001IeHHe, AeTaTh BEIBOIBI.
NepuosiaXx M TPyIMIax C TOYKH | PezyrsmusHubie: OTIpeNIeNATh
3peHMsT ~ CTPOEHHUS  aToOMa; | Lielb ypoKa W CTaBUTh 3a/auH,
OTpeNeNiATh MOHATUS HOHHAs | HEOOXOMMBbIe TUIst ee
CBS13b, OHBI. JOCTH)KEHUS; IUTAHUPOBATh

CBOIO JIESATEIBHOCTh M JENaTh
BBIBO/IbI o pe3yJabTatamMm
BBITIOJIHEHHS pa0OTHI.
Kommynukamuenvie:
BOCIIPHHUMATh WH(OPMAIHIO HA
CJIyX; BBICKa3bIBaTh CBOIO TOUKY
3penusi; paboTaTh B mapax.
Jluunocmuvle:  (popMupoBaHue
MO3HABATEIBHOTO HWHTEpeca K
U3YYCHUIO XUMHM, Hay4dHOTO
MHUPOBO33PEHUS; MOTHBAIHS
y4aluxcsi Ha MOJy4yeHHe HOBBIX
3HAHWM, HOHUMAaHUS
HEOOXOIMMOCTH HUCIIOJIb30BaHUS
CaMOCTOSITETFHOTO ~ HAyYHOTO
WCCIIEIOBAaHMS TIPU COOIIOJICHUN
MTpaBHIL.

19. | KoBaneHTHas CBS3b. Hayuutbcs 00BsICHATD | [lo3HasamenvHble: --11.22
3HAYCHWE TOHATHI: DIIEMEHTHI | HCIOIB30BaTh 3HAaKOBOE
— HEMeTaJUlbl, KOBAJEHTHAs | MOJECTUPOBAHHE; OCYILIECTBIATH
HETIOJISIPHAsI CBS3b; COCTABIIATH | KAYECTBEHHOE "
CXEMBI 00pa3oBaHMs | KOJTMYECTBEHHOE OIHCaHHe
XUMHAYECKOH CBSI3U; | KOMIIOHEHTOB 00BEKTA;
UCIIOJIb30BaTh 3HAKOBOE | OCYIIECTBIISATH CpaBHEHHE,
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MOJICIIMPOBAHKE;  OMPEACIATH
TUI XUMHYECKOH CBSI3H  TIO
dbopMyIie BemecTna.

000011IeHHe, AETaTh BEIBOIEL.

Pecynamusnvie: OTIPEICIIATh
I[eh YpOKa U CTaBHTh 3a/iayd,
HEO0OXOaUMBIE IUIA ee
IOCTHKEHHUS, TUTAHUPOBATH

CBOIO JIESTENBHOCTh U JIENaTh
BBIBOJIBI no pe3yJsibTaTamMm
BBITMIOJTHEHUS paOOTHI.
Kommynuxamusnvie:
BOCIPUHUMATh HHPOPMAINIO HA
CITyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B Mapax.
Jluunocmuwvle:  HOpMUPOBaHUE
MO3HABATEIILHOTO HHTEpeca K
U3YYCHUIO XHMHH, HAy4YHOTO

MHPOBO33PCHMUA, MOTHUBaALIUA
ydJaluxcCsa Ha MOJTYYCHUC HOBBIX
SHHHHﬁ; IIOHUMaHUuA

HE0O0XOIMMOCTH HCHOIL30BaHMS
CaMOCTOSITENILHOTO HAy4YHOTO
HCCIE0BaHUS IPU COOII0ICHUN

TIPaBHUIIL.
20. | KoBayieHTHast  CBSI3b. Jlabopato | Hayuuthcs O0OBACHATH | [lo3nasamenvhbie: 1122
Nuctp.mo OT  Ha pHas 3HaYeHUE TOHATUN: DJIEMEHTHI | UCTIOIB30BATh 3HAaKOBOE
pab.mecre. pabora — HEMEeTaJUIbl, KOBAJICHTHAs | MOJCIUPOBAHHE; OCYIIECTBIATH
No2 MoJIIpHas CBSI3b, | KAUECTBEHHOE u
AIIEKTPOOTPHIIATEIBHOCTB, KOJTMYECTBEHHOE OITHCaHNe
BaJICHTHOCT®; COCTaBIISITh | KOMIIOHEHTOB 00BEeKTa;
CXEMBI 00pa3oBaHMsl | OCYIIECTBIST CpaBHCHHE,
XUMHYECKOMN CBsI3H; | 0000IIEHNE, ENaTh BHIBOIBI.
UCTIOJTb30BaTh 3HaKOBOE | PezynsimusHuie: OTIpEeNIeNSITh
MOJICTTMPOBAHUE; OMPEAETATh | IIeb YpOKa U CTaBUTh 3a/ayH,
TN XUMHYECKOH CBS3M TIO | HEOOXOUMBIC TUTst ee
dbopMyIie BemiecTna. JOCTUKECHHUS; TJIAHUPOBATh
CBOIO [IESATETHHOCTh W JIEaTh
BBIBOJIBI 1o pe3ylbTaTtam

29




BBITIOJTHEHUS pa0OTHI.
Kommynuxamuenwie:
BOCIPUHUMATH HH(OPMAIIMIO Ha
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B mapax.
Jluunocmuvie:  popMupoBaHue
MO3HABATEIBHOTO HWHTEpeca K
U3YYCHUIO XUMHH, HAay4IHOTO

MHPOBO33PECHHUS; MOTHBAIHS
y4almxcsi Ha MOJy4YE€HHUE HOBBIX
3HAHWM; HOHUMAaHUS

HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA
CaMOCTOATCIIBHOI'O HAay4YHOI'o
HCCJICAOBAHUA IIPpU CO6J'IIOI[6HI/II/I

IpaBUIIL.
21. | Meraminyeckas Hayuutbcs 00BsICHATH | [lo3HasamenvHble:
CBSI3b. 3HAYCHUE TOHATHI: DJIEMEHTHI | HCIOIB30BATh 3HaKOBOE
— MeTaUlbl, MeTa/lInuecKas | MOJCIHUPOBAaHKE; OCYIIECTBIATh
CBSI3b,  COCTABJIATH  CXEMBI | KAYECTBEHHOE "
o0pa3oBaHuUs XUMHUYECKOH | KOJIMYECTBEHHOE OIHCaHue
CBSI3M; MCIIOJIb30BaTh 3HAKOBOE | KOMIIOHEHTOB 00BEKTa;
MOJICIUPOBAHKE; ONPENENATh | OCYIECTBIISATh CpaBHEHHE,
TUI XUMHYECKOW CBS3M 10 | 0000IIEH e, AeTaTh BEIBOIBI.
¢dbopmyIie BeriecTsa. Pezcynamuenvie: oTpeseNniTh
1eNb ypoKa M CTaBUTh 3aJauH,
HEoOX0IuMbIe ISt ee
JOCTIKEHUS; TUTAHUPOBATh

CBOIO JEATEIBHOCTb W JENaTh
BBIBO/IBI o pe3ylbTaTamMm
BBITOJIHEHUS pabOTHI.
Kommynuxamusnvle:
BOCIIPUHUMATh MH(OPMAIIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTaTth B Mapax.
Jluunocmuwvle:  GopMUpOBaHUE
II03HABATEIbHOIO MHTEpeca K

--.11.22
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W3YyYEHUIO XHMHHU, HAyYHOTO
MHPOBO33PCHHUSI; MOTHBAIUS
yUallMXCsl Ha MOJy4YeHHEe HOBBIX
3HAHWH.

22. | O600meHue u Hayuurtbcs NpUMEHSATH | [lo3nasamenvhbie:
cucTeMaTu3alus HOJIy4YEHHEIE 3HAHUS B | UCIIOJIB30BaTh 3HAKOBOE -11.22
3HAHUU COOTBETCTBUU C pEHIaeMOH | MOJETUPOBAHUE; OCYIIECTBISTh

3aJja4eii; pacKpbIBaTh CMBICT | KAUECTBEHHOE u
BaXHEHIINX M3YYEHHBIX | KOJIMYECTBEHHOE oInHcaHue
MOHSITHIA; COCTaBJIATh | KOMIIOHEHTOB 00BeKTa;
bopMyITBI OMHAPHBIX | OCYIIECTBISATH CpaBHCHHE,
COCIMHEHUH;  pacCUUTHIBAThH | 0000IIEHNE, 1EaTh BEIBOIBI.
OTHOCUTEIIEHYIO Pezcynamusnvie: OTIpeNeNATh
MOJIEKYJISIPHYIO Maccy; | eflb ypoKa M CTaBUTh 3aJauH,
OTPECIATh THUIl XUMHYECKOH | HE0OXOIUMBbIC TUTST ee
CBSI3H. JOCTUKECHHUS; TUTAHUPOBATh
CBOIO JICITEILHOCTh M JIeNIaTh
BBIBO/IBI o pe3ynbTaTtamMm
BBITIOJTHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIIPHHHUMATH MHPOPMAITHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3penusi; paboTaTh B mapax.
Jluunocmuvle:  (popMupoBaHue
MMO3HABATEIPHOTO HMHTEpeca K
U3YYCHUI0O XUMHUHU, HAYYHOTO
MHPOBO33PCHUS; MOTHBAIIHS
yyaluxcs Ha MOJTYyYeHHE HOBBIX
3HAHUM.

23. | KonrponwHas paborta Kontpons | Hayuutecss  camocrtosiTenbHO | [lo3Hasamenvhbie: -11.22
Ne 1 Has MIPUMEHSTh 3HaHUSA, | UCTIOJIB30BATh 3HAKOBOE

pabora No | MOMy4YeHHbIE TPU U3YYCHHH | MOACIHMPOBAHUE; OCYIIECTBISTH

1 TEMbI, TPH  BBIOJIHCHHUW | CPaBHEHHUE,  KJIacCH(HKAIHIO,
1ab0paTOPHBIX pabot; | 00001IeHNE, TeNaTh BEIBOIBI.
pPacKphIBaTh CMBICH | Pecynsimuenvie:  TUTAaHUPOBATH
BaXHEHIIINX W3YYCHHBIX | BpeMsl BBITNIOJHEHHS 3aJlaHUM;
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MMOHSITHH; COCTaBJISTh
hopMyIIBI OMHAPHBIX
COCIMHEHUHN;  PacCUMUTHIBATH
OTHOCHUTEJIbHYIO

MOJIEKYJISIPHYIO Maccy;

OIIpCACIIATh THII XHUMHYECKOU
CBsI3H.

IIPUHATUE peueHuin u
OCO3HAHHOTO BBIOOpA B y4eOHOU
u [03HABATEJIbHOMN
JESITEIbHOCTH.
Kommynuxamusnvie:  cTpouth
pedeBble  BBICKAa3bIBAaHHUA B
MMCbMEHHOU (hopme.
Jluunocmuvle:  hopMupoBaHUE
OTBETCTBEHHOTO OTHOIICHUS K
oOy4eHHto,  TOTOBHOCTH H
CIIOCOOHOCTH K CaMOpa3BUTHUIO
HA OCHOBE MOTHBallUU K
00Yy4YEHHIO 1 TTO3HAHHUIO.

4. | Baxueiimme 18 20

NpeACTABUTEN

HEOpPraHu4ecKux

BelleCTB.

KosimnuecTBenHble

OTHOIIEHUS] B XUMHH

24. | TIpocThie BemecTBa — Jlabopato | Hayuuthes o0BsACHATH | [lo3nasamenvuvle: padoratb ¢ | CDNe
MeTaisl. UHCTp. IO pHas 3HaYeHHUE TMOHITHI: METAIIbI, | Pa3TMYHBIMU UCTOYHUKaMmu | 5,17
OT Hna pa0.mecre. pabota IJIACTUYHOCTb, nHpopmanuy; TpeodpazoBLIBATH
Ne3 TEIUIONPOBOAHOCTb, UHPOPMALIUIO U3 OJTHOU (POPMBI

AIIEKTPOIPOBOTHOCTH; B JIPYTYIO.
OTHCHIBATh noJiokeHue | Pezynamugnoie: OTIpeIeIsATh
DIIEMEHTOB — METAUIOB B | [Ielb YpOKa W CTaBUTh 3a/1ayH,
[ICX0; KJIaCCU(PUITUPOBATH | HEOOXOIMUMBIE 1A ee
pOCThIE BEIIIECTBA Ha | JOCTUKCHHUS; TUTAHUPOBATH
METaJLTBI " HEMETAJUTBL; | CBOIO JIEATENIHOCTh M JIENIaTh
XapaKkTepu30BaTh oO01Ire | BBIBOIBI o pe3ynbTaTtam
buznueckue CBOIICTBa | BBIIOJIHEHUS PaOOTHI.
METAaJIJIOB; ycTaHaBNUBaTh | KommynukamusHvie:
NPUYMHHO — CJICJICTBEHHBIC | BOCTIPUHUMATh HH()OpMAIUIO Ha

CBsA3HU MCKOY CTPOCHUCM
aToMa 1 XUMHUUYECKOH CBSI3BIO B
MPOCTHIX BCIICCTBAX.

CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuvie:  popMupoBanue

Jlexab

deBpa
b

--.12.22
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[I03HABATEIbHOIO MHTEpeca K
W3Y4CHHIO XHMHH, HAy4HOTO
MHUPOBO33PEHUS; IIOHUMAaHUS
HEOOXOIMMOCTH HUCIOJIb30BaHUS
CaMOCTOSITEJILHOTO  HAY4HOIO
UCCIIeI0BaHMs TIpU COOIIOAEHUN
IIpaBuIL.

25. | TlpocTeie BemecTBa — Jlaboparo | Hayuutbest 00BsicHATE | [lo3nasamenvhvie: padbotath ¢ | CDNe
HEMETAJLIBL. pHas 3HAYCHHE NOHATHHN: | Pa3IUYHBIMHU UCTOYHUKAMU | 5
Amorponus. pabota HEMETAJJIBL, JI0Tponus, | nH(pOpMaLMU; NPeoOpPa30BbIBATh
Wuctp.nmo OT Ha Ne4 QJIOTPONHBIE BUIOU3MEHEHHS; | MHOPMAIIMIO U3 OJHOU (POPMBI
pal.mecre. OIMCHIBATh IIOJIOKEHUE | B PYTYIO.

JJIEMEHTOB — HEMETAUIOB B | Pe2ynamuenbie: OIPEEIATh
[ICXD3;  knaccupuuupoBarh | Ledb ypoKa W CTAaBUTh 3a/ayH,
IIPOCThIE BELIECTBa Ha | HeoOXOoIUMbIE JUTS ee
MeTaJlJIbl u HEMETAJIJIBL; | JOCTHKEHUS; IJIAHUPOBATh
XapaKTepu30BaTh oOuiye | CBOI0 JIeATENbHOCTh U JeNaTh
¢duznueckue CBOICTBA | BBIBOJBI 1o pe3yJibTaTamMm
METaJlIOB; YCTaHABIIMBATh | BBIIIOJHEHUS paOOTHI.
IPUYUHHO — CIEACTBEHHBIE | KoMMyHUKamugHbvie:
CBA3M  MEXAy  CTPOEHHEM | BOCHPHUHHUMATh MHPOpPMAIUIO HA
aTOMa ¥ XMMUYECKOU CBS3BIO B | CIIYX; BBICKAa3bIBaTh CBOIO TOYKY
IIPOCTHIX BEIIECTBAX. 3peHust; paboTaTh B Mapax.
Jluunocmuvle:  (popMupoBaHue
M03HABATEIbHOIO MHTEpeca K
U3YYEHUIO XUMHUH, HAY4YHOIO
MHPOBO33PEHUS; MOHUMAaHUS
HEOO0XOAUMOCTH HCIOJIb30BAHUS
CaMOCTOATENIBHOIO  HAy4YHOTO
WCCIIEIOBAaHMS TIPU COOIIOJICHUN
MIpaBUIL.

26. | KonnyectBo Hayuutbcs 00BsICHATD | [lo3HasamenvHble: ppt
BeulecTBa. MosnspHas 3HaYEeHHE MOHSATUM: | UCIIOJIB30BAThH 3HaKOBO-
Macca . KOJIMYECTBO BELIECTBA, MOJIb, | CHMBOJIBHBIE  CPEICTBA  JUIS

MMOCTOSTHHAS ABorajpo,
MOJISIDHAs ~ Macca;  penarhb

pelieHnus  3a7ad;  IMPOBOJTUTH
HaOJIIOIEHHUE.

--.12.22

--.12.22
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3agadu C HUCIIOJIB30BaAHHUECM

OHATUH

BEIIIECTBA, MOJIb,

KOJIMYECTBO
IIOCTOAHHAaA

ABOF&I{pO, MOJIAIpHas Macca.

Pecynamusnvie: OTIPEe/ICTISATh
Lelb ypoKa U CTaBUTh 3a/ayd,
HE00X0TUMBIC JUTSt ee
JOCTUKECHHUS; IJIAaHUPOBATD
CBOIO JICSATENHLHOCTh W JIeNIaTh
BBIBO/IBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuuvle:  popmupoBaHue
MO3HABATEIILHOTO HMHTEpeca K
U3YYCHUI0O XUMHUHU, HAYYHOTO
MUPOBO33PCHUS; MTOHUMAaHUS
MOHMMAaHKE 3HAYMMOCTH 3HAHUM
JUISE  PCIICHUS TPAKTHYECKUX
3a/1ay.

27.

Mosnsipublii 00beM
ra3000pa3HbIX
BEIIIECTB.

Hayunrtsca

OOBICHITH

3HAYEHUE MOHATUI: MOJISPHBIN

00beM Ta30B,

HOPMAaJIbHBIE

ycjioBus; pemarb 3aaadyu C

HUCIIOJIB30BaHHUEM
KOJIMYECTBO

HOHSITUHN
BEIIeCTBA,

MOJIIDHBIA ~ 00BEM  Ta3oB,

HOCTOSTHHAS
MOJIsIpHast Macca.

ABoragpo,

Tlosnasamenvuoie:
HCIOJIB30BaTh 3HAaKOBO-
CUMBOJIbHBIC  CpeACTBa IS
pelieHuss  3aJady; MPOBOJIUTH
HaOJIIOICHHUE.

Pezynamusnvie: OIIpeNensaTh
Ieldh YpOKa W CTAaBHTH 3aJiadyM,
HEOOXOIMMEIE I ee
JOCTHIXXCHUS, HJ'IaHI/IpOBaTI)
CBOIO JEATENHLHOCTHL H JelIaTh
BBIBOJIBI j3(0) pe3ysibTaTamMm
BBITIONTHEHUS paOOTHI.
Kommynuxamusnole:
BOCIIPUHUMATH MH(POPMAIUIO HA
C.]'IYX; BBICKA3bIBATH CBOIO TO‘-IKy
3peHus; paboTaTh B Mapax.
Jluunocmuvle:  HOPMUPOBAHUE
IIO3HABATCIIBHOI'O HHTepeca K

ppt

--.12.22
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HU3Yy4YEHUIO XUMHH, HAy4HOIO
MHPOBO33PEHHS; MIOHUMAaHUs
IIOHUMAaHHE 3HAYUMOCTH 3HAHUU
JUIL  peLleHUs IPaKTHYECKHUX
3a/1a4.

28. | Pemenue 3a1au ¢ Hayuutbcs pewats 3amaun ¢ | [losnasamenvhvie:
HCIIOJIb30BaHUEM HCIIOJIb30BaHHEM MOHATHM: | HCTIOIB30BATh 3HAaKOBO-
MOHSTHSI «KOJINYECTBO KOJIMYECTBO BELIECTBA, | CUMBOJIbHBIE  CpPEACTBA  JUIA
BEIIECTBA» MOJIIpDHBIA ~ 00bEM  Ta3oB, | pelieHUus  3a/Jay; I[POBOAUTH

MOCTOSTHHAS ABorajpo, | HabIoIeHHE.

MoJIIpHasi Macca. Pecynamusnvie: OINpeaesATh
1eNlb ypoKa M CTaBUTh 3a/layH,
HE00X0UMbIe JUTS ee
JOCTUKECHHUS; TUTAHUPOBATh
CBOIO JIESTEIBHOCTh U JIEJIaTh
BBIBO/IBI o pe3ynbTaTtam
BBITIOJIHEHHS pa0OTHI.
Kommynuxamusnuwie:
BOCHPHUHUMATh UHPOPMAIUIO HA
CIIyX; BBICKA3bIBATh CBOIO TOYKY
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  (popMupoBaHue
M03HABATEIbHOIO MHTEpeca K
U3YYCHUIO XUMHM, Hay4dHOTO
MHPOBO33PEHUS; MOHUMAaHHS
NOHMMaHHUE 3HAYUMOCTH 3HAHUHN
JUISL  pellleHusl TMPaKTHUYECKUX
3ajau.

29. | O600menne n [Iposepou | Hayuutscs MIPUMEHSATH | [lo3nasamenvhbie:
cucTeMaTu3anus Hast MIOJIyYEHHBIE 3HAHUA B | HCIIOJIB30BATh 3HAaKOBOE
3HAHUU pabota COOTBETCTBUU C pEHIaeMOM | MOJETMPOBAHUE; OCYIIECTBIISTh

3ajjaueil;  Kiaccu(UIUPOBATh | KAYECTBEHHOE u
MIPOCTHIE BelIeCTBa Ha | KOJMYECTBEHHOE OIHCaHue
METaJlIbI u HEMETaJlJIbl; | KOMIOHEHTOB 00BEKTa;
XapaKTepu30BaTh o01iue | OCyIEeCTBIATh CpaBHEHHE,
busnueckue CBOIicTBa | 00001IEHNE, NETATh BEIBOIEL.

--.12.22

--.12.22
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METaJIOB; yCTaHaBIUBATh
MIPUYUHHO-CIIEJICTBEHHBIE
CBSI3M  MEXIAYy  CTPOCHUEM
aToMa U XMMHUUYECKOH CBI3BIO B
MPOCTHIX BEIIIECTBAX -
MEeTaJlJlax; peliarh 3ajadyd ¢
HCIIOJb30BAHUEM MOHSTHH:
KOJUYECTBO BCIIIECTBA,
MOJIIDHBIH ~ 00bEM  ra3os,
ITOCTOSIHHAS ABorajipo,
MOJISIpHas Macca.

Pecynamusnvie: OTIPEe/ICTISATh
Lelb ypoKa U CTaBUTh 3a/ayd,
HE00X0TUMBIC JUTSt ee
JOCTUKECHHUS; IJIAaHUPOBATD
CBOIO JICSATENHLHOCTh W JIeNIaTh
BBIBO/IBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuuvle:  popmupoBaHue
MO3HABATEIILHOTO HMHTEpeca K
U3YYCHUI0O XUMHUHU, HAYYHOTO
MUPOBO33PCHUS; MOTHBAIIHSI
yyaluxcs Ha MoJy4eHHe HOBBIX
3HAHUM.

30.

Kucnopon

Xapaxmepuzoeams 030H, KaK
AJUIOTPOITHYIO MOAN(UKAITHIO
KHCJIOpO/a.

Onucvleams GU3NUECKUE U
XUMHUYECKHE CBOICTBA,
MOJTydeHHE U IPUMEHEHHE
KHCJIOPO/a C UCIIOJIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U
SI3bIKA XUMUH.
Yemanaenueams npuauHHO-
CJIEZICTBEHHBIE CBSI3U MEXKIY
(UBUYECKUMU CBOWCTBAMHU
KHCJIOPO/a U CII0COOaMu ero
coOupaHus.

IIposooums v Hab0Oamo
XUMHYECKHH SKCIIEPUMEHT T10
MOJIy4EeHHUI0, COOMPAHUIO U
pacro3HaBaHMUIO KUCIOPOIa

C COOJIIOICHNEM MPaBHII

Ilo3nasamenvHhule:
WCIIOIh30BaTh 3HAKOBO-
CUMBOJIIbHBIE CPEICTBA IS
peNIeHUs 3a]1a9; IPOBOIUTH
HaOII0ICHUE.

Pezynamusnvie: onpenensith
eJIb YPOKa U CTaBUTh 3a/1a4H,
HeoOXOINMBIE IS €€
JOCTUKEHHUS; TNTAHUPOBATh
CBOIO JIEATEITHLHOCTH U JIeNIaTh
BBIBOJIBI 110 pe3yjIbTaTaM
BBITIOJTHEHUS PaOOTHI.
Kommynuxamuenvie:
BOCIIPHHHUMATH WHPOPMAITHIO Ha
CIIyX; BBICKa3bIBAaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmmuule: HopMupoBaHUe
TMO3HABATEIHFHOTO HHTEpPEca K
W3YYCHHUIO XUMUHU, HAYYHOTO

--.12.22
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TEXHUKU O€30IIaCHOCTH.
Onucvleams XUMUYECKUAN
AKCIIEPUMEHT

MHPOBO33PEHHUS; IOHUMaHUS
MIOHMMAaHHE 3HAYMMOCTH 3HAHUN
JUISl peLIEHUs IPAKTUYECKUX
3a/1a4.

31. | [IpakTuueckas pabora [Ipaktnue | Pabomams ¢ nabopaTopHbIM | [lo3nasamenvhule:

4 cKas 00opyaOBaHHEM U | HCIOJIB30BATh 3HAKOBO-

[Tonyuenue, pabora4 | HarpeBaTeJIbHBIMH NPUOOpPAaMH | CHMBOJIBHBIE  CpEACTBAa  JUIf

cobupanue u B COOTBETCTBHM C IPaBUJAMHM | pEIICHHUsS  3a/a4; IMPOBOAMUTH

pacrio3HaBaHUe TE€XHUKU O€30I1aCHOCTH. HaOJr0/IeHueE.

kuciopoaa. Mucrp.mno Buinoansame npocreiiue | Peeynsimusghoble. OnpeaesiTh

OT Hna pa0.mecrTe. pUEMBI oOpanieHus C | Lenb ypoKa U CTaBUTh 3a/layM,
1a00paTOPHBIM HE0OX0IuMble s ee
00opy0BaHUEM:! COOMpaTh | TOCTUKCHUS; TUTAHUPOBATh
npubOp A NOJYYEHHUs ra3oB, | CBOIO JIEATENIBHOCTh M JIeJIaTh
MPOBEPSATH €r0 T€PMETUYHOCTD | BBIBOJIBI o pe3yapTaTaMm
u UCIOJIb30BaTh JUIs | BBITIIOJIHEHUS pabOoTBHI.
MOJTy4YEHHUsT KUCIOPO/Ia. Kommynuxamusnwie:
Cobupams KUCIOPOI METOAOM | BOCIPUHHUMATh HHPOPMALIMIO Ha
BBITECHEHUS BO3/yXa U | CITyX; BBICKA3bIBaTh CBOIO TOUYKY
PAacno3Hasams KUCI0poo. 3peHus; paboTaTh B Mapax.
Habniooams 3a cBoiictBamu | JIluunocmuwvle:  (GOpMUPOBAHUE
BEIIECTB U SBJICHUSIMH, | TIO3HABAaTEJILHOTO MHTEpeca K
MPOUCXOIAIIMMHU C | I3YyYCHUIO XHWMHH, Hay4YHOTO
BEIIIECTBAMH. MHUPOBO33PEHUS; HOHUMAaHUS
Onucvieams XUMHYECKHH | MOHMMaHNe 3HAYMMOCTH 3HAHUN
HKCHEPUMEHT C  [OMOINBIO | JUIA PpEHIeHUs IMPaKTHYECKHX
pycckoro (pomHOro) si3pIKa | | 3a/ad.
A3bIKAa XUMUH.
Cocmasname OTYET o
pesyiabTataM  MPOBEAEHHOTO
HKCTIEPUMEHTA

32. | Oxcuapl. Hayuutbcs 00BsICHATD | [lo3HasamenvHble: CDNe

3HAYCHWE TIOHATHHA: OKCHJBI, | HCIIOIB30BATh 3HaKOBO- | 5
HPUHAIIEKHOCTD CUMBOJIbHBIE  CpEJICTBA  JUIA
HEOPTraHMYECKUX BEIIECTB K | peIIeHWs]  3a/1a4, IPOBOAHTH
KJIacCy OKCHJOB 1o (opmyre, | HabIoJeHHE.

--.01.23

--.01.23
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BaJICHTHOCTh u CTENEHb
OKHCJICHHS  JJIEMEHTOB B
OKCH/JIaX; ONMUCHIBaTh CBOMCTBA
OTIIENbHBIX  MpEeJCTaBUTENEH
OKCHJIOB; COCTaBJISITh
dbopMyIibl U HA3BaHMUSL.

Pezcynamuenuvie: OTIPEe/ICTISATh
1eNb ypoKa M CTaBUTh 3aJauH,
HE00X0TUMBIC JUTSt ee
JOCTHOKEHUS; TUTAHUPOBATh
CBOIO JICSATENHLHOCTh W JIeNIaTh
BBIBOJIBI o pe3yJabTatam
BBITIOJTHEHUS paOOTEHI.
Kommynukamuenvie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuuvle:  popmupoBaHue
MO3HABATEIILHOTO HMHTEpeca K
U3YYCHUIO XUMHH, HAay4HOTO
MUPOBO33PCHUS; MTOHUMAaHUS
NOHUMaHHE 3HAYUMOCTH 3HAHUH
JUISL  PCIICHUS TPAKTHYECKUX
3ajau.

33.

OcHOBaHU4.

Hayuutbcs OOBSACHSTH
3HaUYEHHE MOHSATHUH:
OCHOBaHUS, IEJI0YH,
KaueCTBEHHAas! peakuus,
WHUKATOD;

KJIacCU(UIIUPOBATH OCHOBAHUS
M0 pPacTBOPUMOCTH B BOJIE;
ONUCHIBaTh CBOMCTBa
OT/ENBHBIX  TPEACTaBUTENCH
OCHOBaHUMH; COCTaBIIATh

hopMyIBI 71 Ha3BaHUS,
OTIPEIeNIATh MPUHAIEIKHOCTh
HEOPTaHWYECKUX BEIIECTB K
KJIaccy OCHOBaHUI o
dbopmysne, BaJICHTHOCTh W
CTETIeHb OKHUCIIEHUS DJIEMEHTOB
B OCHOBaHUSIX.

Ilo3nasamenvhole:
HCIIOJb30BAaTh 3HaKOBO-
CHMBOIJIBHBIC CpeacTBa JJIA

pelieHuss  3aJady; MPOBOJIUTH
HaOJII0IeHNUE.

Pezynamusnvie: OIIPEIEATD
LeJIb ypOKa W CTAaBUTh 3aJa4H,
HEoOX0IuMbIe JUTS ee
JOCTH)KEHHS; IIJIJAHUPOBATH

CBOIO JEATEIBHOCTb W JENaTh
BBIBO/IBI o pe3ylbTaTamMm
BBITOJIHEHUS pabOTHI.
Kommynuxamusnvle:
BOCIIPUHUMATh MH(OPMAIIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B Mapax.
Jluunocmuwvle:  GopMUpOBaHUE
II03HABATEIbHOIO MHTEpeca K

--.01.23

38




HU3YUYCHUIKO XUMHUH, HAYIHOI'O
MHPOBO33PCHUA, ITOHUMAaHHA
MOHMMAaHHE 3HAYMMOCTH 3HAHHUU

JUISL  pelleHusl MPaKTHUYECKUX
3a/1a4.
34. | OcuoBanwus. Uuctp.mo Jlaboparo | Hayuurtbes 00BsICHATD | [lo3HA6amenvHble: CDNe | -01.23
OT na pab.mecrTe. pHas 3HaYCHHE MOHSATUM: | UCIIOJIB30BATh 3HAKOBO- | O
pabota OCHOBaHUS, LIEJIOYH, | CHMBOJIBHBIE ~ CPEICTBA  JUIA
No5 KauyeCTBEHHAsI peakuus, | pelieHuss  3a1a4y;  [POBOAMTH
WUHAUKATOD; HaOII0ICHHE.
KJIaccu(UIUpoOBaTh OCHOBaHUA | PezynsimusHuie: OINpeaesATh
[0 pPacTBOPUMOCTU B BOJIE; | LIelb YpOKa U CTaBUTh 3a/1ayH,
OIHCHIBATH CBOIICTBa | HEOOXOAUMBIE JUIst ee
OTIIENBbHBIX  MPEICTaBUTENEH | JOCTUKECHHUS; TUTAHUPOBATh
OCHOBaHUM; COCTaBJISITh | CBOIO JEATEIbHOCTh U JIEJIaTh
bopMyIbI u HA3BaHMUS; | BBIBOJIBI o pe3ynbTaTtam
ONpEAENATh IMPUHAIEKHOCTD | BBIIOIHEHHS paOOTHI.
HEOPraHMYECKUX BeIIeCTB K | KommyHuxamugnoie:
KJ1accy OCHOBaHUMI 0 | BOCTIpUHUMATh HUH(OpPMAIIHIO Ha
dopMyne,  BalEHTHOCTh U | CIIyX; BBICKA3bIBaTh CBOIO TOUKY
CTENEHb OKHUCIIEHUS IEMEHTOB | 3peHusl; padoTaTh B mapax.
B OCHOBaHUSIX. Jluunocmuvie:  hopMUpOBaHUE
M03HABATEIbHOIO HMHTEpeca K
U3YYCHUI0O XUMHUHU, HAYYHOTO
MHPOBO33PEHUS; MTOHUMAaHUS
MOHMMAaHKEe 3HAYMMOCTH 3HAHUM
JUISE  PEIICHUs TPAKTHYECKUX
3a/1ad.
35. | Bomopon Xapaxmepuzosams cOCTaB Ilosnasamenvuoie: --01.23

MOJICKYJIbI, PU3UUECKUE U
XUMHYECKHE CBOMCTBA,
MOJTyYCHUE M IPUMCHEHHE
BOJIOPO/IA.

Yemanaenueams npuuuHHO-
CJIEZICTBEHHBIE CBSI3U MEKIY
(bU3HYECKUMU CBOMCTBAMH U

HCIIOIL30BaTh 3HAKOBO-
CUMBOJIBHBIC CPEJICTBA JISI
pelIeHus 3a/1a4; MPOBOIUTH
HaOJIIOIEHHUE.

Pezcynamusnvlie: onpenensTh
IIeJTh YPOKa U CTaBUThH 3a/1a4H,
HEOOXOIMMEIE IS €€
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crioco0amu coOupaHus
BOJIOPOJIa, MEXIY
XUMHUYECKIMH CBOMCTBAMH

BOAOpPOJa U €I0 IPUMEHECHUECM.

Ilposooums u nabarooams
XUMHUYECKUH HKCTIEPUMEHT TI0
MOJIy4YECHHUI0, COOMPAHHIO U
pacro3HaBaHMIO BOJOPO/A C
COOJII0ICHUEM TTPaBUII
TEXHHUKH 0€30IaCHOCTH.
Onucvieames XUMUYECKUT
IKCTIEPUMEHT

JOCTUKECHHS; TNTAHUPOBATh
CBOIO JIEATEIbHOCTD U JIETaTh
BBIBOJIBI 110 pe3yJIbTaTaM
BBIMIOJTHEHUSI paOOTHI.
Kommynuxamusnvie:
BOCIIPUHUMATh HH(POPMAIIHIO Ha
CITyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B Mapax.
Jluunocmuvle: HopMupoBaHHe
M03HABATEJILHOTO HHTEpeca K
U3YYCHUIO XUMHUHU, HAYYHOTO
MUPOBO33pEHUS; TOHUMAHUS
MOHUMaHWE 3HAYUMOCTH 3HAHUI
JUISL PEIIeHUs] TPAKTHUECKUX
3a/1a4.

36.

ITpakTnyeckas pabora
5

[Tonyuenue,
cobupanue u
pacrno3HaBaHHe
Bogopoaa. Mucrp.no
OT Ha pab.mecre.

IIpakTuue
cKas
pabora 5

Pabomamuw ¢ nabopaTopHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMUA TPUOOpaMU
B COOTBETCTBUU C MMPaBUIIAMH
TEXHHUKHU 0€30M1aCHOCTH.
Buinoansmu npocreitmme
pUEMBI OOpAIIIEHUS C
1a00paTOPHBIM
o0opynoBaHueM: cOOUpaTh
npuOop Ui MOJIy4EHUs ra30B,
MIPOBEPSATH €r0 TEPMETUYHOCTH
1 UCTIOJh30BaTh JIJIS
MOJTyYeHUsI BOJOPOA.
Cobupamb BOIOPOJ METOJIOM
BBITECHEHHUS BO3/lyXa U
PAcCno3Hasams 8000pPo0.
Habniooams 3a cBolicTBaMu
BEIICCTB U SBJICHUSIMH,
MPOUCXOSIIINMH C
BEIIECTBAMH.

Onucvi6ams XUMHYECKUH

Tloznasamenvnvie:
HCIIOJIL30BATh 3HAKOBO-
CHUMBOJILHBIE CPEJICTBA TS
pelieHus 3a1a4; TpOBOIUTh
HaO0JII0ICHHE.

Pezynamusnvie: onpenensith
IeJIb YPOKa U CTaBUTh 3a/1a4H,
HeoOXOINMBIE IS €€
JOCTUKEHHUS; TNTAHUPOBATh
CBOIO JIEATEIILHOCTD U JeNaTh
BBIBO/IBI 110 pe3yJIbTaTaM
BBITIOJTHEHUS PaOOTHI.
Kommynuxamuenvie:
BOCIIPUHUMATH HH(POPMAITHIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuwvie: GopMuUpoOBaHUE
MMO3HABATEIHFHOTO HHTEpPEca K
W3YYCHHUIO XUMUHU, HAYYHOTO
MHPOBO33PEHHUSI; TOHUMAaHUS
IMOHMMAaHNE 3HAYUMOCTH 3HAHHI

--.01.23
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AKCIIEPUMEHT C TIOMOIIIBIO
pycckoro (poaHOTO) A3bIKa
SA3bIKA XUMHUU.

Cocmasnsaims OTYET 1O
pe3yJibTaTaM IPOBEAEHHOTO
HKCIIEPUMEHTA

JUIA peH_IeHI/ISI Hp AKTHYCCKHX
3aj1ad.

37.

Kucnotel.

Hayuutbcs OOBSICHATH
3HAYCHHUE TOHSATUI: KHUCIOTHI,
KHCIIOPOJICOIEPIKALIIUE u
OECKHUCIOPOAHbIE KHCIIOTHI,
KHCIIOTHAsT Ccpena, IIeJovHast
cpena, HeHTpaidbHas Cpena;
KJIACCU(UITUPOBATh  KUCIIOTHI
[0 pPacTBOPUMOCTH B BOJIE;
OIMCHIBATh CBOIICTBa
OTIIENbHBIX  MpEeJCTaBUTENEH
KHCJIOT, COCTaBJIATH (HOPMYIIBI
M Ha3BaHWs;  OINpPEAETATh
MIPUHAJICKHOCTD
HEOPTraHMYECKUX BEIIEeCTB K
KJIaCCy KHCJIOT 1O QopMyIie,
BaJICHTHOCTh u CTETICHb
OKHCJICHHS ~ JJICMCHTOB B
KHCTIOTaX; HCCIENOBaTh Cpeny
pacTBopa c MTOMOIIBIO
WHUKATOpA.

Tlosnasamenvuoie:
HCIIOJIb30BATh 3HAKOBO-
CHUMBOJIHBIC ~ CpeACTBa  JJIA
pelieHus  3a7ad; IMPOBOJIUTH
HaOII0ICHHUE.

PeZyJZﬂmu@Hble.’ OIIPCACIIATh
IeNb YpOKa W CTaBHTH 3aJlayH,
HEOOXOIMMBIE JUISt ee
JOCTHIXKXCHUA, HJIaHI/IpOBaTI)
CBOIO JIEATENIBHOCTh M JI€NIaTh
BBIBOJIBI 10 pe3ynbpTaraMm
BBITNIOJTHCHHS pa0OTBI.
Kommynuxamusnule:
BOCIIPUHUMATh HHPOPMAIIHIO HA
CJ'IyX; BBICKA3bIBATH CBOIO TO'—IKy
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  HOpMUPOBAHUE
MO3HABATEILHOTO HMHTEpeca K
I/ISyLICHI/II-O XUMHH, Haquoro
MUPOBO33PEHUS; MMOHMMAaHHS
IIOHUMAHNUC 3HAYUMOCTH 3HaHPII71
JUISE  peIIeHUs] TPAKTHYECKUX
3aj7ad4.

CDNe

38.

Kucnotel. Uuctp.no
OT na pab.mecre.

JIaGopato
pHast
pabora
Ne6

Hayuurtbcs OOBSICHATH
3HAYCHUE TIOHITHH: KHUCIIOTHI,
KHCJIOPO/ICOIeprKaIne u
OECKHCIIOPOTHBIC KUCJIOTEHI,
KHUCJIOTHas cpefa, IIeJo4YHas
cpena, HeHTpampHas cpena;
KJIacCU(UIIMPOBATh  KUCIIOTHI

Tlosnasamenvuoie:
HCIIOJIB30BATh 3HAKOBO-
CUMBOIIbHBIE  CpeACTBa  JJIs
pelieHns  3a7ad;  IMPOBOJUTH
HaOJIIOIEHUE.

Pecynamusnule: OTIPE/ICIIATh
1[e]h YpOKa U CTaBHTh 3a/layH,

U1
«Apx
uMe»

--.01.23

--.01.23
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II0 PpacTBOPUMOCTH B BOJE,
OITHCHIBATH CBOMCTBaA
OTOCJIIBHBIX HpeﬂCTaBHTCHCﬁ
KHCJIOT; COCTaBIIATH (HOPMYJIBI
nu Ha3BaHUA, OHpCI[CJISITB
MIPUHAIC)KHOCTh

HEOPraHUYECKUX BEIIECTB K
KJIacCy KHCJIOT 1o QopMmyIie,
BAJICHTHOCTb nu CTCIICHb
OKHCJICHUS 2JIEMEHTOB B
KHCJIOTaX; UCCIEAOBAaTh Cpeay

HE00X0IUMBIE JUTSt ee
JOCTUKECHHUS; IJIAaHUPOBATD
CBOIO JICSATENLHOCTh W JIeNIaTh
BBIBO/IBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTarh B mapax.
Jluunocmuvle:  hopMupoBaHUe
MO3HABATCIILHOTO HMHTEpeca K

pacTBopa c MOMOUIBIO | U3YYCHUIO XUMHH, HAYYHOTO
WHAKATOpA. MUPOBO33PCHUS; MTOHUMAaHUS
MOHMMAaHKE 3HAYMMOCTH 3HAHUM
JUISL  PCIICHUS TPAKTHYECKUX
3a/1ay.
39. | Comu — kak Jlaboparo | Hayuutbes 00BsicHATE | [lo3nHasamenvHble: CDNe
MIPOU3BOIHBIE KUCIIOT pHas 3HaYeHWE  TMOHATHUH:  COJH; | UCIIOJIB30BATh 3HAKOBO- | O
Y OCHOBAaHUMU. paborta KJIacCU(PUIIUPOBATh  KUCJIOTHI | CHMBOJIBHBIE  CpPEACTBA  JJIs
Wuctp.mo OT Ha Ne7 MO0 pAcTBOPUMOCTH B BOJE; | pelIEHUs  3aJady; MPOBOAMTH
pab.mecre. OIIHCHIBATH CBOICTBa | HAOIOICHUE.

OTNIENBbHBIX  TpEeJCTaBUTENEH
coJiell; COCTaBJIATh GOPMYJIIbI U
HA3BaHUS, OIIpENeIsATh
MPUHAIIC)KHOCTD
HEOPraHMYECKUX BEIIECTB K
KJlaccy colieid mo Qopmyie,
BaJICHTHOCTh U CTETIEHb
OKHCJICHHS  JJIEMEHTOB B
COJISIX; MCHOJb30BATh TAOJIHUILY
pacTBOPUMOCTHU JUIs
ONpeAeIeHus OTHOIICHUS
COJIEH K BOJIE.

Pecynamusnvie: OIIPEIEIATD
LeJIb ypOKa M CTAaBUTh 3aJa4H,
HEoOX0IuMbIe JUTS ee
JOCTHKECHHS; IIJIAHUPOBATH

CBOIO JEATEIBHOCTb M JEJIaTh
BBIBO/JIbI 1o pe3ylbTaTamMm
BBINOJIHEHUS pabOTHI.
Kommynuxamusnvle:
BOCIIPUHUMATh MH(OPMAIIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B Mapax.
Jluunocmuvle:  HopMUpOBaHUE
MIO3HABATEILHOIO HMHTEpeca K
W3YYEHUIO XUMHH, HAYyYHOTO
MHUPOBO33PEHUS; OHUMAaHUS

--.02.23
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MOHMMaHHE 3HAYMMOCTH 3HAHHUHU
g peIICHUA  MPAKTUYCCKHUX
3aaad.

40. | Comu — Kak Hayuutbcs 00BsicHATE | [lo3HasamenvHble:
IIPOU3BOIHBIE KHCIIOT 3HAYCHUE  IOHATHH:  COJH; | UCIIOJIB30BATh 3HAaKOBO-
Y OCHOBaHUI. KJIacCu(UIUPOBaTh  KHUCJOTHI | CHMBOJIBHBIE ~ CpPEACTBA IS

II0 PacTBOPUMOCTM B BOJE; | peIIEHUs  3a1ady; IPOBOAMTH
OINMCHIBATh CBOIiCcTBa | HaOIIO/ICHUE.
OTIENbHBIX  NPEACTaBUTENEH | Pecynamuenbie: OIpeCIATh
coJielf; coCTaBATh (POPMYJIBI U | LI€b YpOKAa W CTAaBUTh 3a/ayH,
Ha3BaHUS; OIIpeNENATh | He0OXOUMbIE JUIst ee
IIPUHAJIC)KHOCTD JOCTUKCHMUS; IJIAHUPOBATh
HEOPraHUYECKUX BEIIECTB K | CBOIO JESATEIbHOCTh M JielaTh
Kjaccy coiied 1o ¢opmyie, | BBIBOJbI 1o pe3yJibTaTamM
BaJICHTHOCTh U CTENEHb | BHIIIOJIHEHUS PaOOThI.
OKUCJIEHHS  JJIEMEHTOB B | KommyHukamuenbvie:
COJISIX; MCHOJB30BaTh TAONHUIly | BOCIPUHUMATH HH(DOPMAIUIO HA
pacTBOPUMOCTHU JUISL | CIIyX; BBICKa3bIBaTb CBOIO TOUYKY
onpeeneHus OTHOILIEHUS | 3peHuUs; paboTaTh B Mapax.
COJIEH K BOJE. Jluunocmuvle:  (popMupoBaHue
M03HABaTEIbHOIO MHTEpeca K
U3YYEHUIO XUMHUH, HAY4HOIO
MHPOBO33PEHUS; MOHUMAaHUS
NOHMMAHHE 3HAYMMOCTH 3HaHHUU
JUISL  pellleHusl TMPaKTHUYECKUX
3a/1a4.

41. | YucTsle BemecTsa u Hayunrtbcsa o0BsICHATH | [lo3HasamenvHble: CDNe

CMECH. 3HAUEHUE TIOHATUH: YHUCTBIE | UCIIOJIB30BATh 3HaKOBO- | 5

BEIECTBA, CMECH, XUMHIECCKUI
aHAJIN3; OMPEIENSITh CIHOCOOBI
pazaeneHus Pa3IMYHBIX
cMeceldi B 3aBUCHMOCTH  OT
CBOMCTB UX KOMIIOHEHTOB.

CUMBOJIHBIC  CpeACTBa IS
pelieHus  3a7ad; MPOBOJIUTH
HaOJIIOIeHNUE.

P ecy/iAnueHble.! ONpCaACIIATh
IeCJIb ypoKa W CTaBUTH 3aJadvu,
HeO6XO,I[I/IMBIe JJIsA €
JOCTHIKXCHHUA, IJIaHUPOBATh

CBOIO JOCATCIBHOCTb W ACJIATh
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BBIBOJIBI 1o pe3yabTaTam
BBITIOJTHECHUS PaOOTHI.
Kommynuxamusnvie:
BOCIPUHUMATh HHPOPMAINIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B mapax.
Jluunocmuvie:  popMupoBaHue
rPaMOTHOTO  OOpamieHus ¢
BEIIECTBAMU B  XHUMHYECKOU
nabopatopud U B OBITY;
MOHUMAHHUS MIOHUMAaHUE
3HAYUMOCTHU 3HaHUU TUTSE
pelIeHUs TPAaKTHYSCKUX 3aJ1ad,
(hopMUpOBaHHE SKOJIOTUYECKOU

KYJIBTYDBI.
42. | PacueTsl, CBA3aHHEIE C Hayuutbcs nasath | [lo3nasamenvruvie:
HOHATHEM <I0JISI» OnpeAeeHus MHOHATHH: | HCIIOJIL30BaTh 3HAKOBO-

MaccoBas JI0JiI PaCTBOPEHHOTO
BEIISCTBA B cMecH, oObeMHas

IO BellecTBA B CMECH;
pemarb 3aJ1a49u c
HCIOJIb30BaHUEM 9TUX
MMOHSTHH.

CUMBOJIBHBIE ~ CpeACTBa  JUIS
pELIeHHS 3a/1a4.

Pecynamusnvie: OIIPEIEATD
LeJIb ypOKa W CTAaBUTh 3aJa4H,
HE0OX0IUMbIe JUTS ee
JNOCTHKECHHS; IIJIAHUPOBATH

CBOIO JEATEIBHOCTb M JEJaTh
BBIBO/IBI 1o pe3ynbTaraMm
BBITTOJIHEHUS pabOTBHI.
Kommynuxamusnvle:
BOCIIPUHUMATh MH(OPMAIIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHwust; paboTaTh B Mapax.
Jluunocmuvle:  GopMUpOBaHUE
MIO3HABATEIbHOIO MHTEpeca K
W3YYEHHIO XHUMHH, HAyYHOTO
MHUPOBO33PEHUS; MOHUMAaHUS
MMOHMMAaHHE 3HAYUMOCTU 3HAHUI
JUIsL  PEIIEHUs MPaKTHYECKUX
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3aJa4.

43. | KonrpoinbHas paboTa KonTpons | Hayuntscs NpUMEHSATh | [lo3nasamenvhule: 0293
No 2 Hast MOJTy4YCHHbBIC 3HAHUS B | HCIOJIb30BATh 3HAKOBOE A
pabora Ne | COOTBETCTBUM C  pELIAEMOH | MOAEIMPOBAHNE; OCYIIECTBIATDH
2 3ajauei; pacKpblBaTh CMBICI | CPaBHEHHE,  KJIacCHU(UKAIIMIO,
BOKHEUIIIUX W3YYCHHBIX | 0000IICHHE, AETIaTh BBIBOIBI.
MOHATHM; KIacCUUIUPOBATh | Pecyniamuguvie:  TIAaHUPOBATDH
HEOPraHWYeCKHE  BEIIECTBA; | BpEMsi BBINOJHEHUS 3aJaHUM;
COCTaBIATH (DOPMYIIBI U JaBaTh | IPUHSITHE pelieHui u
HA3BaHMs U3yYEHHBIM KJIacCaM | OCO3HAHHOT'O BBHIOOpa B y4eOHOM
COEIMHECHUM; MPOBOJUTH | U MM03HABATEJIbHOMN
pacueTsl € HUCIHOJB30BAHUEM | NESTEIBHOCTH.
TIOHSTHUS JTOJIA. Kommynuxamuenvie:  CTpOUTH
peueBble  BBICKA3bIBaHUS B
nUChMEHHOU (hopMme.
Jluunocmuwvle:  popmupoBaHue
OTBETCTBEHHOI'O OTHOIICHUS K
o0Oy4eHHI0,  TOTOBHOCTH  H
CIIOCOOHOCTH K CaMOpa3BUTHUIO
Ha OCHOBE MOTHBallUU K
00Yy4YEHHIO 1 TTO3HAHHUIO.

5. | U3meHeHus, 10 Derp
NpoucxXoAsme ¢ anp —
BellleCTBAMU MapT

44. | ®dusnueckue SBICHUS. Hayuuthcs 00BsICHATH | [lo3HasamenvHble:  CO3/1aBaTh
Pasnenenne cmeceil. 3HA4YCHHE HNOHATUMN: | 00001IEeHNS, yCTaHaBJIUBAaTh

JMCTHJUISLAS WIA TIEPETOHKA, | aHAJIOTHUH, IPHYMHHO- --.02.23
KpUCTaJUTH3AIUA, CJICICTBCHHBIC CBSI3H,

BHIMIAPMBAHNE, BO3TOHKA WIIM | OCYIIECTBISATH KIACCH(PUKAIIUIO,

cyOmuMmanus, OTCTaWBaHUE, | IeNaTh  BBIBOJBI; IPOBOJUTH
neHTpudyrupoBanue; HaOII0IeHUE; COCTaBJISITh

yCTaHABIWBATh TPUYUHHO — | CXEMBI.

CJIE/ICTBEHHBIE CBSI3U MEXKAY | Pecynamuensie: ONpEeNEATh

bu3IIeCKUMU CBOMCTBaMH | IIelb YPOKa W CTaBUTH 3aJauu,

BEILIECTB u CrocoboM | HeoOXO0IUMBbIE JUTSt ee

pa3JiesieHusl CMECH. JIOCTUKECHHUS; TJIAHUPOBATH
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CBOIO JICSATENLHOCTh W JIENaTh
BBIBOJIBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuwie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B mapax.
Jluunocmuvle:  hopMupoBaHUE
MO3HABATEIBHOTO HWHTEpeca K
U3YYEHUI0O XUMHUHU, HAYYHOIO
MUPOBO33PCHUS; MTOHUMAaHUS
MOHMMAaHKE 3HAYMMOCTH 3HAHUM
JUISE  PCIICHUS TPAKTHYECKUX
3a/1a4.

45.

XUMHUYECKHUE
siBaeHust. [Ipusznaku
MPOTEKAHUSA

XUMHNYCCKHX peaKI_II/Iﬁ.

Hayuurtbcs OOBSICHATH
3HAa4YCHUE TIOHSITHIA:
XUMHUYECKAsl PEAKITHs, PCaKIus
rOpeHus, 9K30TEPMUYCCKUE
peaKkIuu,  SHIAOTSPMHUYECKUC
peaxIuu; HaOI01aTh u
OTIHCHIBATH MIPU3HAKU "
YCIIOBUSI TEUEHHUS XUMHUYECKHUX
peakIuii; JenaTh BBIBOJLI Ha
OCHOBaHUU aHanm3a u
HaOIIOAeHUN 3a
HKCIIEPUMEHTOM.

Tlo3nasamenvuvle:  CO3JaBaTh
000011IeH S, yCTaHaBIUBATh
aHaJIOTHH, PUYUHHO-
CIEICTBEHHBIE CBSI3H,

OCYHICCTBJIIATH KJ'IaCCI/I(bI/IKaIH/IIO;
ACJ1aTh BBIBObI; IIpOBOAUTH

HaOJIIOICHUE; COCTaBJISITh
CXEMBI.

Pezynamusnvie: OTIPENIETATh
IeNb ypoKa M CTaBUTh 3a/iayd,
HE0O0XO0IUMBIE IS ee
JIOCTHKCHHUS, TJIAHUPOBATh

CBOIO [IEATEIbHOCTb M JENaTh
BBIBO/IbI o pe3yJbTatamMm
BBITIOJTHEHUS paOOTHI.
Kommynuxamuenvie:
BOCTIPHHUMATH HH()OPMAIIHIO Ha
CJIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B mapax.
Jluunocmmuvle:  HopMHUpOBaHUE
MIO3HABATEIBHOIO HHTEpeca K
W3YYEHUIO XWMHUH, HAYYHOTO

CDNe
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MHPOBO33PECHUS; IIOHUMAaHUs
IIOHMMAaHWE 3HAYUMOCTU 3HAHUHI
JUIsL  pelleHUs IPaKTHYECKUX
3a/1a4.

46.

3aK0H COXpaHEHUs
MAacCHI BEIIECTB.
XuMudeckue
ypaBHEHUS.

Hayuutbcs OOBSICHATH
3HAYCHUE MTOHATHIM:
XUMHYECKOe YpaBHEHUE;
OOBSCHATh 3aKOH COXPaHEHUs
Macchl BEHIECTB C  TOYKHU
3peauss AMY;  cocTaBisTh
ypaBHEHUS XUMUYECKUX
peakiuii Ha OCHOBE 3aKOHa
COXpaHEHMsI MaCcChl BELIECTB.

Tloznasamenvnvie:
HCII0Ib30BaTh 3HAKOBO -
CUMBOJIbHBIE ~ CpeACTBa s
PacKpBITHS CYIIHOCTH
MIPOIIECCOB; c031aBaTh
000011IeHHS, yCTaHaBJIUBATh
aHaJIOTHH, MIPUYUHHO-
CJI€ICTBEHHEIE CBSI3H,
OCYIIECTBIISITh KIACCH(PUKALIUIO,
Jenath  BBIBOJBI;  IPOBOJIUTH
HaOII0ACHHE; COCTaBJISITh
CXEMBI.

Pezynamusnvie: OTIPENIETATh
HeNlb ypoKa M CTaBUTh 3a/layM,
He00XO0oINMBIE hiae: ee
JIOCTHIKCHHS; TJIAHUPOBATh
CBOIO JCATCILHOCThL M JIeNIaTh
BBIBOJIBI o pe3ynpTaTtam
BBITIOJTHEHUS pa0OTHI.
Kommynuxamusnuwie:
BOCIIPHHHUMATH MHPOPMAIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuvie:  hopMUpOBaHUE
MMO3HABATEIPHOTO HHTEpeca K
W3YYCHHIO XHUMHH, HAYyYHOTO
MHPOBO33PCHUS; [MOHUMAaHUSA
MMOHUMAaHUE 3HAYMMOCTH 3HAHUN
JUISE  PEIICHUS TPAKTHYECKUX
3a1ad.

47.

XUMUYECKUE PEAKIUU

Hayuntbcst 00BACHITH
3HAYEHUE MMOHITUI:

Tlo3nasamenvhole:
HUCIIOJIB30BaTh 3HaKOBO -

CDNe

--.02.23
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XUMUYECKUE PEAKLIUU.
PeareHTsl 1 IpOYKTHI
peaxkuuu. [Ipusnaku
XUMHUYECKHUX PEAKLIUH.
VYcenoBus UX IpOTEKaHUS U
npekpamenus. Peaknuu
ropenus. TernoBoii a3 pexT
peakuuu. JK30TEPMUUYECKUE U
SHAOTEPMUUYECKUE PEAKIIUH.

CHUMBOJIBHBIC CpcacTBa JIIsL

PacKpBITHS CYIIHOCTH
MIPOILIECCOB; cO3/1aBaTh
000011IeHHS, yCTaHaBJIUBATh
aHaJIOTHH, MPUYUHHO-
CIEACTBEHHBIE CBSI3H,

OCYIIECTBIISATh KIACCU(PUKAIHIO;
JieNlaTh  BBIBOJBI,  [POBOJIUTH

HaOJIIOIEHHE; COCTaBJIATH
CXEMBI.

Pezynamusnvie: OTIPE/ICIISATh
1eNlb ypoKa M CTaBUTh 3a/layH,
HEOOXOINMBIE IS ce
JOCTHIKEHMS, IJIAHUPOBATH

CBOIO JIESTEIBHOCTh U JIEJIaTh
BBIBO/IBI o pe3ynbTaTamMm
BBITIOJIHEHHS pa0OTHI.
Kommynuxamusnuie:
BOCHPUHUMATh UHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B Iapax.
Jluunocmuvle:  (popMupoBaHue
rPaMOTHOTO  OOpamieHust C
BEIIECTBAMH B  XHUMHYECKOU
nabopatopud U B OBITY;
MOHUMAaHUS MOHUMaHUE
3HAUYUMOCTH 3HaHUHI inic:
pelleHns TPaKTHYECKUX 3aj1ad,
(hopMHpOBaHHE 3KOJIOTUYECKOU

KYJIbTYPBI.
48. | THIbl XUMHYECKUX Hayuutbcs o0BsICHATH | [lo3HasamenvHble: CDNe
peaxkuuit 3HAYeHHWE TMOHATHI: PEaKIUU | UCTIOIB30BaTh 3HAKOBO -8
COCIIMHEHUS, OOpaTUMbIC W | CHMBOJIBHBIE  CPEICTBA  JUIA
HeoOpaTuMbIe pPEaKIuu, | paCKphITUS CYIIHOCTH
KaTaJInTUYCCKHE U | TIPOIIECCOB; CO3/1aBaTh
HEKATATUTHUYECKUE peakiuu; | 00001eHus, yCTaHaBJINBATh
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KJIaccu(puIpoBaTh
XUMHUYECKHE  pPEaKIHH  II0
YUCIY W COCTaBY MCXOJHBIX
BEILIECTB u MIPOJYKTOB
peakiuu; 10 Karajau3aTropy,
HaOar0maTh M ONKCHIBATH
NPU3HAKH U YCJIOBHS TCUYCHUS
XUMHUYECKMX  peakuud  Ha
OCHOBE aHa/IM3a HaOIIOACHUM
3a XUMHYECKUM
HKCICPUMEHTOM.

aHAJIOTUH, MPUYUHHO-
CIIEICTBEHHbBIE CBSI3H,
OCYIIECTBIISATh KIACCUPUKAIHUIO;
JieNlaTh  BBIBOJBI,  [POBOJIUTH

HaOJIIOIEHHE; COCTaBJIATH
CXEMBI.

Pezynamusnvie: OTIPE/ICIISATh
IeJIb YPOKa M CTaBHTh 3aJiayM,
HEOOXOIMMEIE ISt ee
JIOCTHIKEHHS; IJIAHUPOBATh

CBOIO JICATEIILHOCTh W JIeNaTh
BBIBO/IBI o pe3ynbTaTtamMm
BBITIOJIHEHHS pa0OTHI.
Kommynuxamusnuwie:
BOCTIPUHUMATH HHPOPMAIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuwvle:  popmupoBaHue
rPaMOTHOTO  OOpamieHus C
BEIIECTBAMH B  XHUMHYECKOU
nabopatopud U B OBITY;
MOHUMAaHUS MOHUMaHUe
3HAYNMOCTH 3HAHUU TS
pellleHus] MPaKTUYECKUX 3a]1ay;
(dhopMHUpOBaHHE HKOJOTUUYECKON

KYJBTYpBI.
49. | Turmbl XUMHYECKUX Camocros | Hayuntscs o0BsICHATH | [lo3HasamenvHble: CDNe
peakuui TeIbHAas 3HAUEHUE MOHATHI: peaKLuyu | UCIOJIb30BaTh 3HAKOBO -18
pabota 3aMEeUIeHUs, PsJl aKTHUBHOCTH | CHMBOJIBHBIE  CPEICTBA  JUIS

METaJUIOB; KJacCU(UIIUPOBATh | PACKPBITUS CYILIHOCTH
XUMHYECKHE  peaklMH IO | POLIECCOB; CO3/1aBaTh
YUCIYy W COCTaBYy MCXOIHBIX | 00001IeHN S, yCTaHaBIIMBAaTh
BEIIIECTB u MPOJYKTOB | aHAJIOTHUH, MPUYUHHO-
peakuuy; MO0 KaTaJnu3aTopy; | CIEICTBEHHBIE CBSI3H,

HaOJIO4aTh H  ONHNCHIBATH
MPU3HAKUA U YCJIOBUS TECUCHUS

OCYHICCTBJIATH KJ'IaCCI/I(bI/IKaHI/IIO;
ACJIaTh BBIBOJHBI, IIPOBOANTH
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XUMHUYECKUX  PEaKIui Ha
OCHOBE aHajin3a HaOIIoIeHUI
3a XUMHYECKUM
AKCIIEPUMEHTOM.

HaOJIIOIEHNE; COCTaBIIATH
CXEMBL.

Pezynamusnvie: OTIPEe/ICIISATh
IeJIb YPOKa M CTaBHTH 3aJiayM,
HEOOXOINMEIE JUISt ee
JIOCTHIKEHHS; IUIAHUPOBATh

CBOIO JICSATENHLHOCTh W JIeNIaTh
BBIBO/IBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCTIPUHUMATH HH(POPMAIHIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; padboTaTh B apax.
Jluunocmuwvle:  popmupoBaHue
rpaMOTHOrO  oOpamieHus ¢
BEIIECTBAMH B  XHMHYECKOU
naboparopur M B OBITY;
MOHUMAaHUS MOHUMaHUE
3HAYNMOCTH 3HAHUU TS
pellleHus] TMPaKTUYECKUX 3a]1ay;
(hopMHUPOBaHHE IKOJIOTUICCKOM

KYJBTYpBI.
50. | Pacuersi o [Tposepou | Hayuurtbes BBINOJHATH | [lo3nHasamenvHule:

XUMUYECKUM Hast pacyeTbl 1O  XMMHMYECKHM | HCIOJb30BaTh 3HAaKOBO —

YpaBHEHHSIM. pabora YpaBHEHHSIM Ha HAXOXJEHHE | CAMBOJIbHBIE  CPEACTBAa  JUIs

KOJIMYECTBA,  MAacChl WM | paCKpBITUs CYLIHOCTH

o0bemMa TMpOJyKTa peakluu | MPOLECCOB; co37aBaTh

WIA MCXOIHOTO BeIlecTBa MO | 0000UIeHus, yCTaHaBJIMBATh

KOJIMYECTBY, Macce, OO0beMy | aHAJIOTHH, NPUIHHHO-

UCXOJHOTO  BEIeCTBA  WJIM | CIEJICTBEHHBIC CBSI3U,

MPOJYKTa PEaKIiu.

OCYIICCTBJIATH Knaccmbnxaumo;
JACJ1aTh BBIBOJbI; IIpOBOAUTH

HaOJII0IeHNE; COCTAaBIIATh
CXEMEL
Pecynamusnule: OTIPE/ICIIATh

1CJIb YpOKa W CTaBUTL 3aJadvu,

--.03.23
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HE00X0IUMBIE JUTSt ee
JOCTUKECHHUS; IJIAaHUPOBATD
CBOIO JICSATENLHOCTh W JIeNIaTh
BBIBO/IBI 1o pe3ylbTaTamMm
BBITIOJIHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIPUHHUMATH MHPOPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHust; paboTaTk B mapax.
Jluunocmuvle:  hopMupoBaHUe
rpaMoOTHOrO  oOpamieHus ¢
BEIIECTBAMH B  XHUMHYECKOU
naboparopunr M B OBITY;
MOHUMAaHUS MOHUMaHUe
3HAYNMOCTH 3HAHUMI TS
pellleHus] MPaKTUYECKUX 3a]1ay;
(hopMUpOBaHHE 3KOJIOTUICCKOU

KYJIBTYPBHI.
51. | Xumuueckue [Ipaktnue | Hayuurtbes pabortatb ¢ | Ilosnasamenvhuie:
peakuuu. MHCTp.1IO cKas 1ab60paTOPHBIM CaMOCTOSTEIIbHO MPOBOJIUTH
OT na pab.mecre. paborta 00opyI0BaHuEM U | HaOJroIeHusl, IeJIaTh BBIBOIBI.
No6 HarpeBaTeNbHBIMU TIpuOopamu | Pezcyramugusie:  TIAaHUPOBAThH
B COOTBETCTBMU C TPABWJIAMH | CBOIO JCSATEIHHOCTh, HAXOJUTh
TEXHUKH 0€30MacHOCTH; | ANTOPUTM BBITIOJTHEHUS
BBITIOJTHSATH MPOCTEHIINE | TOCTABIICHHON 3a/1a4i;
MIPUEMBI oOparieHus C | OCYILECTBIATH camo- u
1a00paTOPHBIM B3aMOKOHTPOJIb mporecca
obopynoBaHueM; HaOIIOATh | BHIIOTHEHUS OKCIEPHUMEHTa W
3a CBOICTBaMHM BELIECTB U | KOPPEKIIHIO cBOEH
SBIICHUSIMU, TPOUCXOSIIUMU | NEATEIBHOCTH, opopMIIATH
C BEIIECTBAMH; OIKCHIBATH | OTYET.
XUMHUYECKUHA D3KCHEPUMEHT C | KommyHukamugnbvie:

MOMOUIBI0 POIHOrO S3bIKA U
A3bIKa XUMHU; (POPMYTUPOBATH
BBIBOJIBI [0  pe3ysbTaTtaM
IIPOBEJEHHOTO SKCIIEPUMEHTA.

BOCHPUHUMATh MHPOpPMAIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B Iapax.

Jluunocmuvle.  (popMupoBaHue

--.03.23
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MO3HABATEIPHOTO HMHTEpeca K
W3YYCHHIO XHUMHH, HAYyYHOTO
MHPOBO33PCHUS; MOHUMAaHUS
HEOOXOMMOCTH HCII0JIb30BAHUS
CaMOCTOSITEILHOTO ~ HAYYHOTO
UCCJIEJIOBAHUSI TIPU COOIIOACHUU
paBwiI;, (HOPMHUPOBAHUE YMCHHUS
rPaMOTHOTO  OOpamieHus ¢
BEIIECTBAMU B  XHUMHYECKOU
nabopaTopuu U OBITY.

52.

O00011eH1E U
CHCTEMATHU3ALIHS

Hayunrtsca IIPUMEHATH
IIOJIy4YEHHBIE 3HAHUA B
COOTBETCTBUM C peuiaeMowu
3aJa4el; pacKpbIBaTb CMBICI
BAKHEUILINX M3y4YEHHBIX
HIOHSITHH; COCTaBJISTh
YpaBHEHUS XUMHUYECKHAX
peakumii; KiaccupUUUpPOBaTH
XUMHYECKHE peakuuuy;

BBINOJIHATh pacueTsl 1o
XUMHYECKMM YpaBHEHUSM Ha
HaXO0XICHHE KOJINYECTBA,
Macchl WM 00beMa MPOaYKTa
peakuuu  WIA ~ UCXOAHOIO
BElIeCTBA IO  KOJIMYECTBY,
Mmacce, 00beMy HCXOJHOTO
BellecTBa  WJIM  MPOJAYKTa
peaxkuu.

Tlosnasamenvuoie:

HCIIOJIb30BaTh 3HAKOBO -
CUMBOJIHBIC  CpeACTBa IS
PacCKpPBITHS CYUIHOCTH
IIPOIIECCOB; cO3/1aBaTh
000011IeH S, yCTaHaBIUBATh
aHaJIOTHH, PUYUHHO-
CIEICTBEHHBIE CBSI3H,

OCYHICCTBJIIATH Knaccmbm(aumo;
ACJ1aTh BBIBObI; IIpOBOAUTH

HaOJIIOICHUE; COCTaBJISITh
CXEMBI.

Pezynamusnvie: OTIPENIETATh
IeNb ypoKa M CTaBUTh 3a/iayd,
HE0O0XO0IUMBIE IS ee
JIOCTHKCHHUS, TJIAHUPOBATh

CBOIO JICATEILHOCTh W JIeNaTh
BBIBO/IbI no pe3yabTaTamM
BBITIOJTHEHUS PaOOTHI.
Kommynuxamuenvie:
BOCIIPUHUMATH WH(OpPMAIIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B apax.
Jluunocmuvie:  hopMUpOBaHUE
TPaMOTHOTO oOpareHus C
BEIIECTBAMU B XHMHYECKOU
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nabopatopud U B OBITY;
MMOHUMAaHUS MMOHUMaHHe
3HAYNMOCTH 3HAHUU PInIE:
pelleHrs TPaKTHUYECKUX 3aj1ady;
(hopMUPOBAHHE IKOJIOTUICCKOM

KYJIBTYPBI.
53. | KontponbHas pabota Kontpons | Hayuutecss  camocrositenbHoO | [lo3Hasamenvhbie:

No3 Has MIPUMEHSATD MOJIyYEHHBIE | UCIIOJIb30BATh 3HaKOBO —
pabora 3HaHHWA B COOTBETCTBUU C | CHMBOJIBHBIE  CPEICTBA  JUIS
Neo3 periaeMoit 3a71a4ei; | paCKphITUSA CYIIHOCTH
pacKkpbIBaTh CMBICH | IIPOLIECCOB; co3/aBaTh
BaXHEHIIINX W3YYEHHBIX | 0000IIeHMUS, yCTaHaBIUBATh
MOHSITUH; COCTaBJIATh | AaHAJIOTHUH, MPUYUHHO-
ypaBHEHUS XUMHUYECKUX | CIIEJICTBEHHBIC CBSI3H,
peakiuii; KJIacCu(UIMPOBATH | OCYIIECTBIATH KJIACCU(DUKAIIHIO;
XUMHUYECKHE peakuuu; | 1enath  BBIBOJBI,  MPOBOJIUTH
BBITIOJIHSTH pacyeTsl 10 | HaOIIOICHHUE; COCTaBJISITh

XUMHUYECKUM YpPaBHEHHUSM Ha | CXEMBbI.
HaXO0XJECHHE KOJIMYECTBa, | Pecynamusnvle: OTNpeeNsiTh
Macchl WM o0beMa MPOJYKTA | Ielb YpOKa U CTaBUTh 3a/ayH,
peakuuy  WIM  HCXOAHOTO | HEOOXOIUMBIE JUIst ee
BEIIECTBA MO  KOJIUYECTBY, | JOCTUIKECHHS; MJIAHUPOBATH

Macce, O0O0BEMYy HMCXOJHOTO
BelllecTBA  WJIM  TPOAYKTA
PEaKIHH.

CBOIO JICATEIILHOCTh M JIeNaTh
BBIBO/IBI 1o pe3ynbTaTtamMm
BBITIOJTHEHUS pa0OTHI.
Kommynuxamusnuie:
BOCIIPUHUMATH WH(OpPMAIIUIO HA
CIIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B apax.
Jluunocmuvie:  hopMUpOBaHUE
TPaMOTHOTO oOpareHus C
BEIIECTBAMH B  XHMHYECKOMI
nabopatopud ©U B OBITY;
MTOHUMAaHHUS MMOHNMAaHHe
3HAUYUMOCTH 3HaHUHI s
pelIeHUs TPAKTHUECKUX 3aJ1ad,
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(hopMUPOBaHHE IKOIOTUIECKOM
KYJIbTYpBHI.

6. | OcHOBHBIE KJIACCHI 10 14
HEOPraHU4ecKuX
coeIHHEeHU I

54. | PactBOpeHue, Kak Jlaboparo | Hayuutbes 00BsiCHATE | [lo3HasamenvHble: CDNe
(bU3UKO-XUMHYECKUN pHas 3HaYeHUE MOHATUN: PACTBOP, | UCIOIB30BAThH 3HAKOBO -5
IpoLecc. pabora TUpAT, KPUCTAJUIOTUAPAT, | CUMBOJIbHBIE ~ CPEICTBA  JJIA
PactBOpuMOCTSD. Ne8 HACBILICHHBIN pacTBOp, | pacKpHITUS CYILIIHOCTH
Turbl pacTBOPOB. HEHACBIILICHHBIN pacTBOp, | IPOLIECCOB; CO31aBaTh
Wuctp.mo OT Ha MIePECHIIIEHHBIH pacTBop, | 06001IeHM S, yCTaHaBIUBATh
pab.mecre. pPacTBOPUMOCTb;  ONPEIEIAThH | aHAJIOTUH, MPUYUHHO-

pacTBOPUMOCTh  BEIIECTB  C | CJIEICTBEHHBIC CBSI3H,

HUCIIOJIB30BaHHEM KPHBBIX
PaCTBOPUMOCTH;
XapaKTCpHU30BaTh PACTBOPCHUC

¢ Touku 3penus AMY;
HCIIOJIb30BaTh TaOIHIIBI
PacTBOPUMOCTH.

OCYIIECTBIISITh KIACCU(PUKAIHIO;
JieNlaTh  BBIBOJBI,  MPOBOJUTH

HaOII0ACHHE; COCTaBJISITh
CXEMBI.

Pezynamusnvie: OTIPENIETATh
IeNb ypoKa M CTaBUTh 3a/iayd,
He00XO0oINMBIE hiae: ee
JIOCTHKCHHUS; TJIAaHUPOBATh

CBOIO JIEATEIBHOCTh M JEJIaTh
BBIBO/IbI o pe3yJabTatamMm
BBITIOJTHEHUS paOOTHI.
Kommynukamuenvie:
BOCTIPHHUMATH HH(OPMAIIHIO Ha
CITyX; BBICKAa3bIBaTh CBOIO TOUKY
3peHwust; paboTaTh B Mapax.
Jluunocmuvle:  (popMupoBaHHe
rpaMOTHOro  oOpamieHus ¢
BEIIECTBAMH B  XHUMHYECKOH
nabopatopud U B OBITY;
MTOHUMaHHS MMOHUMAaHHe
3HaYMMOCTHU 3HaHUH JUIs
peleHusl MPaKTUYEeCKUX 3ajad;
(hopMHpOBaHHE SKOJIOTUYECKOM

Maprt
— Mait
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KYJIbTYPBIL.

55. | CocraB OKCHIOB, UX Hayuutbcs 00BsiCHATE | [lo3HasamenvHble: CDNe
KJaccuukanus. 3Ha4YeHue HOHATHI: | UCIIOJIB30BATh 3HAaKOBO -8
HecoJieo0pasyrolue U | CAHMBOJIBHBIE  CpEICTBA  JUIA
cojeobpa3zyroue OKCH/JIB, | PACKPBITUS CYLIHOCTH
OCHOBHBIE ¥ KHUCIJIOTHBIE | IPOLIECCOB; co3/aBaTh
OKCH/IBI; COCTaBJIATh | 0000IIEeHuS, yCTaHaBJIUBATh
XapaKTePUCTHKH O0IIMX | aHAJIOTHH, NPUYHHHO-
XUMHYECKHX CBOWCTB | CJI€/ICTBEHHbIE CBSI3U,
coJIe00pa3yroIuX OKCHIOB C | OCYIIECTBIATH KIacCU(UKALHUIO;
nosutmu  TOJl; coOCTaBiAThH | AeaTh  BBIBOJBI;  IPOBOJIUTH
MOJIEKYJISIpHBIE W HOHHBIE | HAOJIIOACHUE; COCTaBJISATh
yYpaBHEHHS PEaKIHii; | CXEMBI.
HaOao#aTh M ONMCHIBAaTh | PezynsimusHubie: olpeseNniTh
pPEaKIMK C MOMOUIBIO POJHOTO | I€h YpOKa W CTaBUTh 3a/1a4H,
U XUMHUYECKOTO  SI3bIKOB; | HEOOXOUMBbIE s ee
IPOBOJIUTH OTIBITHI C | JIOCTHKCHHS, TUTAHUPOBATh
COONIIOJIEHMEM  TPaBWJI IO | CBOKO JIEATENILHOCTh M JIeJIaTh
oXpaHe Tpyza. BBIBO/IBI o pe3yapTaTaMm
BBITTOJIHEHUS pabOTBHI.
Kommynuxamusnwie:
BOCIIPMHUMATh MH(GOpPMAIIMIO Ha
CITyX; BBICKa3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B Mapax.
Jluunocmuvle:  HOpMUPOBaHUE
rpaMOTHOrOo  oOpamieHus ¢
BEIIECTBAMH B  XHUMHYECKOH
nabopatopun U B OBITY;
MTOHUMaHHS MMOHUMAaHHe
3HaYMMOCTHU 3HaHUH JUIs
peleHusl MPaKTHYECKUX 3ajad;
(bopMHUpOBaHHUE SKOJIOTUYECKOM
KYJIBTYPBI.
56. | Xummnueckue JIaGoparo | Hayuurtbes 00BsICHATD | [lo3HaeamenvHule: CDNe
CBOWCTBA OKCHJIOB. pHast 3HAYCHUE MOHSTHI: | HCTIOJTB30BATh 3HAKOBO -18
Wuctp.no OT na pabora HecosieoOpasyronme U | CHMBOJIBHBIE  CpEJCTBA  JUIA
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pab.mecre.

Ne9

coneoOpa3yrolue OKCHJIBI,
OCHOBHEIC u KHCJIOTHBIE
OKCHJIBI, COCTaBJIATh
XapaKTEePUCTUKHU 00X
XUMHUYECKHX CBOICTB

COJICOOPA3YIOIIMX OKCHUIIOB C
nosuiun  TOJ[; cocraBisTh
MOJIEKYJISIpHBIE W HOHHBIC
ypaBHEHUS peakuui;
HaOmogaTh U ONKCHIBATH
pEeaKIMK C MOMOIIBI0 POJHOTO
U XUMHUYECKOTO  SI3BIKOB;
MIPOBOJIUTH OTIBITHI c
COOMOICHHEM ~ TIpaBWJI 110
oXpaHe TpyJa.

PaCKpBITHSI CYIIHOCTH
HPOLIECCOB; CO3/1aBaTh
00001IeHus, yCTaHaBJIMBATh
AHAJIOTHH, HPHUYHHHO-
CIICICTBCHHBIC CBSI3H,

OCYHIECCTBJIATH KJ'IaCCI/I(bI/IKaLII/IIO;
JACJ1aTh BBIBObI; IIpOBOAUTH

HaOJII0IeHuE; COCTaBJIATh
CXEMBL

Pezynamusnvie: OTIPENICTIATh
1eldb ypoKa W CTaBUTH 3ajayH,
HEOOXOIMMEIE IS ee
JIOCTHKEHHUS, IIJIAHUPOBATH

CBOIO JIEATEIBHOCTh M JEJIaTh
BBIBOJIBI o  pe3yibTaTam
BBITIOJTHEHUS paOOTHI.
Kommynuxamuenue:
BOCHPUHHUMATh UH(OpMAIIHIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B Mapax.
Jluunocmuvie:  hopMupOBaHHE
rpaMOTHOro  oOpamieHus ¢
BEIIECTBAMH B XHUMHYECKOH
nabopatropud U B OBITY;
MTOHUMaHHS MMOHWMaHHe
3HaYMMOCTHU 3HaHU JUIs
peleHusl MPaKTHYEeCKUX 3ajad;
(bopMHUpOBaHHE SKOJIOTUYECKOM

KYJIbTYPHI.
57. | Kucnotsl, ux Hayuurtbcs 00BSACHATH | [lo3Hasamenvhbie:

Kiaccuukanus u 3HAYCHHUE MOHATHH: | UCIIOJIB30BaTh 3HAKOBO -

CBOICTBA. XUMUYECKHUE CBOWCTBA KUCIIOT; | CHMBOJIBHBIE  CpeACTBA  JJis

COCTABJISITh  XapPaKTEPUCTUKH | PACKPBITUS CYIIHOCTH

0O0IIMX XUMHUYECKHX CBOWCTB | IPOIIECCOB; co31aBaTh

kuciaor ¢ nosumuu  TOJI; | 0600mmeHus, YCTaHaBJINBATh

COCTaBJISITh MOJIEKYJISIDHBIE M | QHAJIOTHUH, MPUYUHHO-
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WOHHBIE YPAaBHEHMs DPEaKLUM;
HaOMIo#aTh M ONMCHIBATH
peaKuuu ¢ MOMOIUBIO POAHOIO
U XUMHYECKOTO  SI3BIKOB;
IIPOBOJIUTH OIIBITHI c
cOONIIOJICHEM  TpaBWJI IO
OXpaHe Tpyza.

CIIEICTBEHHBIE CBSI3U,
OCYIIECTBIISATh KJIaCCU(PUKAIIHIO;
Jenatb  BBIBOJBI;  MPOBOJUTH

HaOII0IeHHE; COCTaBJISATH
CXEMBI.

Pezynsmusnvie: OTpeCIIATh
I[eh YpOKa W CTaBHTh 3a/1ayH,
HE0OXOaUMBIE IUIA ee
IOCTHOKEHHUS, TUTAHUPOBATH

CBOIO JIEATEIBHOCTh M JEJIaTh
BBIBOJIBI o  pe3yibTaTam
BBITIOJTHEHUS paOOTHI.
Kommynuxamuenuie:
BOCHPUHHUMATh UH(POpMAIIHIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTh B Iapax.
Jluunocmuvle:  hopMupoBaHUE
rpaMOTHOrO  OOpamieHuss ¢
BEIIECTBAMH B  XUMHYECKOH
nabopatopud U B OBITY;
MTOHUMaHHS MMOHUMAaHHe
3HaYMMOCTHU 3HaHU Juis
peleHusl MPaKTUYEeCKUX 3ajad;
(bopMHpOBaHHE SKOJIOTHYECKOI

KYJbTYpBHI.
58. | Kucnots! u ux JIaboparo | Hayuurtbcs OOBsICHATE | [lo3nasamenvhule: CDNe
cBoricTBa. MHCTp.TIO pHas 3Ha4YeHUe MOHATUM: | UCIIOIB30BATh 3HAaKOBO -18

OT na pab.mecre. pabota XMMHUYECKHUE CBOICTBA KUCIIOT; | CHMBOJIBHBIE  CPEICTBA  JUIA
Nel0 COCTABJISITh ~ XapPaKTEPUCTUKH | PACKPBITUSA CYIIHOCTH
OOIIMX XHUMHYECKUX CBOICTB | IPOLIECCOB; co37aBaTh
kuciaor ¢ mosmmuu  TOJI; | 0600mmeHus, YCTaHaBJIMBATh
COCTaBIIAITh MOJIEKYJIIPHBIE W | QHAJIOTHH, IPUYUHHO-
WOHHbIE YpaBHEHUS pEaKlui; | CIeICTBEHHBIE CBSI3H,

HaOMIOJaTh W OMHUCHIBATH
PEaKIMK C TOMOIIBI0 POTHOTO
U XUMHUYECKOTO SI3BIKOB;

OCYIIECTBIIATh KIACCUPUKAIHUIO;
JenaTh  BBIBOJBI,  MPOBOIMTH
HaOJIIOIEHHE; COCTaBIIATH
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MPOBOJUTH
COOIIOIEHUEM
OXpaHe TpyJa.

OTIBITHI c
IpaBWwI IO

CXEMBI.
Pecynamusnuie: OTIPEICIIATh
I[eh YpOKa U CTaBHTh 3a/iayd,
HEO0OXOaUMBIE IUIA ee
IOCTHKEHHUS, TUTAHUPOBATH

CBOIO JICSATEIBHOCTh M JICJaTh
BBIBOJIBI 1o pe3yabTatamMm
BBITTOJIHEHUS paOOTHI.
Kommynukamuenvie:
BOCIIPHHUMATh WH(OPMAIIHIO HA
CJIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHust; paboTaTh B MMapax.
Jluunocmuvie:  popMupoBaHue
rpaMoOTHOro  oOpamieHus ¢
BEIICCTBAMH B XHMHYECKOU
naboparopud ¥ B OBITY;
MOHUMAHHUS MIOHUMAaHUE
3HAYMMOCTHU 3HaHUI JUIst
pelIeHNs TPAaKTHYECKUX 3aJ1ad,
(hopMUpOBaHHE DKOIOTUYECKOU

KYJIBTYPHI.
59. | OcHOBaHUA U UX Hayuutbcs OOBsICHATE | [lo3nasamenvhule: CDNe
Kiaccuukanus . 3HAYCHHE MOHSTUH: | UCTIOJIB30BATh 3HaKOBO -8
XUMUYECKHE CBOMCTBA | CAMBOJIbHBIE ~ CpeAcTBa IS
OCHOBaHUM; COCTaBJISITh | PACKPBITHS CYIIHOCTH
XapaKTEPUCTUKU OOMIMX | MPOILIECCOB; CO3/1aBaTh
XUMHYECKUX CBOMCTB | 00001IeHN S, YCTaHaBJINBATh
ocHOBaHMii ¢ mo3miuu TJIJI; | aHanoruu, NPUYUHHO-
COCTaBJISITh MOJICKYJISIPHBIE | | CJICICTBCHHBIC CBSI3H,

MOHHBIE YpaBHEHMs pEaKIuii;

HaOII01aTh

n OITNChIBATh

peaknuu ¢ MOMOIIBIO POAHOI'O
u XHUMHUYECKOI'O SI3BIKOB,

MIPOBONTH
COOIIOIEHUEM
OXpaHe TpyJa.

OIIBITHI c
MpaBui IO

OCYHICCTBIIATDH Knaccn(bmcaumo;
JCJ1aTh BBIBOJBI; IIpOBOANUTH

HaOJIIOIEHHE; COCTaBJIATH
CXEMBI.

Pezcynamusnvie: OTIpeIeTSATh
Ielb YpOKa W CTAaBHTH 3aJIayM,
HEOOXOIMMEIE JUISt ee
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JOCTHKECHHUS; TUTAHUPOBATH
CBOIO [IESATETHHOCTh H JCIaTh
BBIBOJIBI 1o pe3yJabTatamMm
BBITTOJIHEHUS paOOTHI.
Kommynukamuensie:
BOCIIPHHUMATh WH(OPMAIIHIO HA
CJIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B Imapax.
Jluunocmuvle:  popMupoBaHue
rpaMoOTHOrO0  oOpamieHus ¢
BEIICCTBAMH B  XHMHYECKOU
naboparopud ¥ B OBITY;
MOHUMAHHUS MIOHUMAaHUE
3HAYHUMOCTHU 3HaHUI JUIst
pelIeHUs TPAKTHYECKUX 3aJ1ad,
(GhopMHUpOBaHHE SKOJIOTUYCCKOM

KYJIBTYDBI.
60. | OcHOBaHUA U UX JIaboparo | Hayuurtbcs 00BsICHATH | [lo3HasamenvHble:
ceorcTBa. MHCTp.TIO pHas 3Ha4YECHUE MOHATUM: | UCIIOJIB30BATh 3HAKOBO -
OT Ha pab.mecre. pabota XUMUYECKUE CBOICTBA | CUMBOJIBHBIE  CpeAcTBa  AJIA
Nell OCHOBaHUMU; COCTaBIIATH | PACKPBITHS CYLIHOCTH
XapaKTEPUCTUKHU O0IIKX | MPOLIECCOB; C03/1aBaTh
XAMHYECKHUX CBOMCTB | 00001IeHN S, YCTaHaBJINBATh
ocHOBaHMi ¢ mosmiuu T3/l; | ananorumu, NIPUYUHHO-
COCTaBJISITh MOJIEKYJISIDHBIE W | CIIEICTBEHHBIE CBS3H,

WOHHBIE ypaBHEHUS pPEaKIuii;
HaOJIO4aTh H  ONHKCHIBATH
PEaKIuu ¢ MOMOIIBIO POAHOTO
U XHMHYECKOTO  SI3BIKOB;
MIPOBONTH OIIBITHI c
COOMOICHNEM  TIpaBWJI  TIO
OXpaHe TpyJa.

OCYHICCTBJIATDH KJIaCCI/I(bI/IKaLII/IIO;
JCJ1aTh BBIBOJBI; IIpOBOANUTH

HaGJIIO,I[eHI/IC; COCTaBJIATH
CXCMBI.

P ecy/iAnueHble.! ONpCaACIIATh
oeCJIb ypoKa W CTaBUTH 3aJadvu,
HeO6XOZ[I/IMBIC JJIA €
JOCTHIXCHHUA, IJIaHUPOBATHh

CBOIO JIEATEIBHOCTh M JIeNaTh
BBIBO/IBI o pe3ynbTaTam
BBITTOJIHEHUS pabOTBHI.
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Kommynuxamuenvie:
BOCHPUHUMATH UHPOPMAIUIO HA
CJIyX; BBICKAa3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B mapax.
Jluunocmuvie:  hopMUpOBaHUE
rPaMOTHOTO  OOpamieHus ¢
BEIIECTBAMU B  XUMHYECKOU
nabopatopud U B OBITY;
MMOHVUMAHHUS MMOHNMAaHHE
3HAYUMOCTHU 3HaHUU JUTSE
pelIeHUs TPAaKTHYSCKUX 3aJ1ad,
(hopMUpOBaHHE JKOJIOTUYECKOU

KYJIBTYPBI.
61. | Conu 1 UX CBOMCTBA. [Iposepou | Hayuuthcs 00BsICHATH | [lo3HasamenvHble: CDNe
Hadg 3HAYEHUE TMOHSTUH: CpEIHHUE, | UCIIOIb30BaTh 3HAKOBO -1 8 --.04.23
pabora KHCIIBIE,  OCHOBHBIE  COJIM, | CHMBOJBHBIE  CpeACTBA s
XUMUYECKHE CBOMCTBA | pacKpBITUSA CYIIHOCTH
CpPEIHMX COJIEM; COCTaBIIATH | IPOLIECCOB; CO3/1aBaTh
XapaKTEPUCTUKHU o0mmux | 06001IeHUS, YCTaHaBJINBATh
XUMHUYECKUX CBOMCTB COJIEHC | aHAJIOTHUH, MPUYUHHO-
nmosuiun TOJ[; cocTaBisATh | CIACACTBEHHBIC CBSI3U,

MOJIEKYJISIPHBIE W WOHHBIE
YpaBHEHUSA pEaKLIHNiA;
HaOaI0aTh M ONMCHIBATH
PEaKIMH C TIOMOIIBIO POJTHOTO
U XUMHYECKOTO  SI3bIKOB;
IPOBOJTUTH OTIBITHI c
coONIIOJIeHeM  TpaBWJI 1O
OXpaHe TpyJa.

OCYHICCTBJIATDH KJIaCCI/I(bI/IKaLII/IIO;
J€J1aTh BBIBOJBI; IMpOBOANTH

HaOJII0/IeHuE; COCTAaBJIATh
CXEMBL.

Pecynamusnvie: OIIPEIEATD
LeIb ypOKa W CTaBUTh 3aJa4H,
HE00XO0AUMBIE JUTS ee
JOCTH)KEHHS; IIJIJAHUPOBATH

CBOIO JIESATEIBHOCTh M JIeNaTh
BBIBO/IBI o pe3ynbTatam
BBINOJIHEHUS pabOTHI.
Kommynukamuenule:
BOCIIPUHUMATh UH(OPMAIIHIO Ha
CITyX; BBICKAa3bIBaTh CBOIO TOUKY
3peHus; paboTaTh B Mapax.
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Jluunocmuvie:  HopMUPOBaHUE
rPaMOTHOTO  OOpamieHust ¢
BEIIECTBAMU B  XHUMHYECKOU
nabopatopud U B OBITY;
MMOHVUMAHHUS MMOHNMAaHHE
3HAYUMOCTHU 3HaHUU JUISE
pelIeHUs TPAaKTHYECKUX 3aJ1ad,
(hopMUpOBaHHUE SKOJIOTUYECKOU

KYJIBbTYPHI.

62. | Conu u UX CBOWCTBA. Jlabopato | Hayuuthcs 0OBACHATH | [lo3Hasamenvhbie:
Wuctp.nmo OT Ha pHas 3HAQYECHHUE IIOHATHUN: CpEeIHUE, | UCIIONIb30BaTh 3HAKOBO -
pab.mecre. pabora KHCIIBIE,  OCHOBHBIE  COJH, | CHMBOJBHBIE  CpEeACTBA s
Nel2 XUMHUYECKUE CBOMCTBA | PaCKPBITHS CYLIHOCTH
CpPEIHMX COJIEM; COCTaBIIATH | IPOLIECCOB; CO3/1aBaTh
XapaKTEPUCTUKHU obmmx | 006001IeHus, YCTaHaBJIMBATh
XUMHUYECKUX CBOMCTB COJICHC | aHAJIOTHUH, HMPUYUHHO-
nosuiun  TOJ[; cocTaBisATh | CIACACTBEHHBIC CBSI3U,

MOJICKYJISIDHBIE W WOHHBIC
YpaBHEHUSA pEaKLIHNii;
HaOaI0aTh M ONMCHIBATH
PEAKIMH C TIOMOIIBIO POJTHOTO
U XUMHYECKOTO  SI3bIKOB;
IPOBOJIUTH OTIBITHI c
coONIIOJIeHeM  TpaBWJI 1O
OXpaHe TpyJa.

OCYHICCTBJIATDH KJ'IaCCI/I(bI/IKaLII/IIO;
J€J1aTh BBIBOJbI; IMpOBOANUTH

HaOJII0/IeHuE; COCTaBJIATh
CXEMBL.

Pecynamusnvie: OIIPEIEIATD
LeJIb ypOKa M CTAaBUTh 3aJa4H,
HEoOX0IuMbIe JUTS ee
JOCTHKECHHS; IIJIAHUPOBATH

CBOIO JICSATEIBHOCTh M JICJNaTh
BBIBO/IBI o pe3yybTatam
BBITTOJIHEHUS paOOTHI.
Kommynukamuenule:
BOCIPUHUMATH HH(OPMAIIWIO Ha
CITyX; BBICKAa3bIBaTh CBOIO TOUKY
3peHust; paboTaTh B Mmapax.
Jluunocmuvie:  HOpMHUPOBaHUE
rpaMOTHOrO  oOpamieHus ¢
BEIIECTBAMH B  XHMHYCCKOU
naboparopur M B OBITY;
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IIOHUMAHUA IIOHUMAaHUEC
3HAYUMOCTH 3HaHUHI st
pelieHus MPaKTUYECKUX 3ajady;
(hopMuUpOBaHHE HSKOJOTUUECKOU

KYJIBbTYPHI.
63. | ['eneTnueckas CBs3b Hayuutbcs 00BsICHATD | [lo3HasamenvHble:
MEXy KaccaMu 3HaYCHHE MOHSATUM: | UCIIOJIB30BATh 3HAKOBO —
HEOPraHUYeCKUX TEHETUUYECKUI pSAJl; COCTABIATh | CHMBOJIBHBIE  CPEICTBA  JUIS
BEIIECTB. XapaKTepUCTUKU OOIINX | pacKpBITUS CYILIIHOCTHU
XUMHUYECKHX CBOWCTB KJIACCOB | MPOLIECCOB; CO37aBaTh
HEOpPraHUYECKUX COEIUHEHUN | 00001IeHus, yCTaHaBIIUBaTh
no3uiun TOJ[; cocTaBnsTh | aHANOTHH, PUYUHHO-
MOJIEKYJISIPHBIE ¥ HOHHBIE | CJIE/ICTBEHHBIE CBSI3H,

YpaBHEHHS peaKIuii;
HaOIIOJaTh M ONMUCHIBATH
PCaKIMU C MOMOIIBIO POAHOIO
AU XUMHUYECKOIO  S3BLIKOB;
IIPOBOIMTH OIBITHI c
COOMOICHMEM  TIpaBUJI  TIO
oXpaHe Tpyza.

OCYHICCTBJIATDH KJ'IaCCI/I(bI/IKaLII/IIO;
JCJ1aTh BBIBOJbI; IIpOBOAUTH

Ha6J'II-OI[eHI/Ie; COCTaBJIATH
CXCMBI.

P ecyiAmuensvle. OIIPCACIIATh
eJIb ypoKa W CTaBUTbH 3aJadvu,
HCO6XOI[I/IMBIC JJIA €
JOCTHIXCHHUAA, IJIaHUPOBATh

CBOIO JIEATEIBHOCTh M JIeNaTh
BBIBO/IBI o  pe3yibTaTam
BBITTOJIHEHUS pabOTBHI.
Kommynuxamuenuie:
BOCIIPMHUMATh MH(GOpPMAIIMIO Ha
CITyX; BBICKAa3bIBaTh CBOIO TOUKY
3peHwust; paboTaTh B Mapax.
Jluunocmuvie:  hopMupoBaHHE
rpaMOTHOro  oOpamieHus ¢
BEIIECTBAMH B  XHUMHYECKOH
nabopatopud U B OBITY;
MTOHUMaHHS MMOHUMAaHHe
3HaYMMOCTHU 3HaHUH JUIs
pelieHusl MPaKTUYEeCKUX 3ajad;
(hOopMHUpPOBaHHUE SKOJIOTUYECKOM
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KYJIbTYPBIL.

64.

Pemenne pacueTHbix
3aJa4 10 ypaBHEHUSM.

Hay‘-H/ITBCSI BBITIOJIHATH
pacdeTsl 1O  XHMHYECKHM
YpaBHCHUAM Ha HaAXOXIACHUC
KOJIMYECTBA,  MAacchl WU
o0pemMa TMpoJayKTa peakuuu
WIN HWCXOJHOTO BEIIeCcTBa II0
KOJIMYECTBY, Macce, 00beMy
HCXOJJHOTO  BEIIECTBA WU
IPOJyKTa PEaKInu.

Tlosnasamenvuoie:
HCIIOJIb30BaTh 3HAKOBO -
CUMBOJIbHBIE  CpeACTBa IS
PacKpBITHS CYIIHOCTH
MIPOILIECCOB; cO3/1aBaTh
000011IeHHS, yCTaHaBJIUBATh
aHaJIOTUH, MPUYUHHO-
CIEACTBEHHBIE CBSI3H,
OCYIIECTBIIATh KJIACCH(PUKALINIO,
JeJIaTh  BBIBOJBI,  IPOBOJUTH
HaOJII0IEHHE; COCTaBIIATH
CXEMBI.

Pecynsamuenvie: OINpeCIATh
IeNb YpOKa W CTaBHTH 3aJ1adyH,
HEOOXOIMMBIE JUISt ee
JIOCTHIKEHMS; TUTAHUPOBATH
CBOIO JIEATENIBHOCTh M JI€NIaTh
BBIBO/IBI o pe3ynbpTaraMm
BBITIOJTHEHHSI PAOOTHI.
Kommynuxamusnule:
BOCIIPUHUMATh HHPOPMAIIHIO HA
CJIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B mapax.
Jluunocmuvle:  HOpMUPOBAHUE
TPaMOTHOTO  OOpamieHus ¢
BEIIECTBAMH B  XHMHYECKOU
nabopatopun U B OBITY;
IMOHMMAaHHUS IMOHHMAaHUE
3HAYUMOCTH 3HAHUU ItIE:
pelIeHNs TPAKTHYSCKHUX 3aJ1ad,
(hopMUPOBaHHE IKOIOTUUECKOM
KYJIBTYPBHI.

65.

O000111EH1E U
CUCTEMATH3ALIS
3HAHUU.

Hayuurtbcs [IPUMEHSATD
IMMOJIYYCHHBIC 3HaHUA B
COOTBETCTBUM € peuIacMou

Ilo3nasamenvHole:
HUCIIOJIB30BaTh 3HaAKOBO -
CHMBOJIBHBIC CpCACTBa JJI
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3a/laueil; pacKpbIBaTh CMBICI
BaKHEHIITNX W3yYECHHBIX
TTOHSITHH; COCTaBJISITh
XapaKTEePUCTUKHU 00X
XUMHUYECKHUX CBOMCTB KJIACCOB
COECIUHCHMI; MIOJIL30BaThLCS
TabIuIeH pacTBOPUMOCTH;
BBIIIOJIHATH pacyeTsl 10
XUMUYECKUM YpaBHEHUSM Ha
HaxO0JICHHUE KOJIWUYECTBa,
Macchl WIH 00beMa MPOIYKTA
peakuuu  WIM  HCXOJHOIO
BEIIECTBA IO  KOJIUYECTBY,
Macce, 00bEMY HCXOIHOTO
BCIIECTBA  HWJIH MPOAYKTa
peaKIuu.

PaCKpBITHSI CYIIHOCTH
HPOLIECCOB; CO3/1aBaTh
00001IeHus, yCTaHaBJIMBATh
AHAJIOTHH, HPHUYHHHO-
CIICICTBCHHBIC CBSI3H,

OCYHIECCTBJIATH KJ'IaCCI/I(bI/IKaLII/IIO;
JACJ1aTh BBIBObI; IIpOBOAUTH

Ha6J'II-OI[eHI/IC; COCTaBJIATHb
CXCMBI.

P ecy/iimueHble.” OIIpeCaACIIATh
0oeJib ypokKa M CTaBUThb 3aJay,
HCO6XOI[I/IMBIG JIIA cC
JOCTHIXCHHUA, IJIaHUPOBATh

CBOIO JIEATEIBHOCTh M JEJIaTh
BBIBOJIBI o  pe3yibTaTam
BBITIOJTHEHUS paOOTHI.
Kommynuxamuenue:
BOCHPUHHUMATh UH(OpMAIIHIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHus; paboTaTh B Mapax.
Jluunocmuvie:  hopMupOBaHHE
rpaMOTHOro  oOpamieHus ¢
BEIIECTBAMH B XHUMHYECKOH
nabopatropud U B OBITY;
MTOHUMaHHS MMOHWMaHHe
3HaYMMOCTHU 3HaHU JUIs
peleHusl MPaKTHYEeCKUX 3ajad;
(bopMHUpOBaHHE SKOJIOTUYECKOM

KYJIBTYpBIL.
66. | CBoiicTBa KHUCIIOT, [Ipaktuye | Hayuurtbes paboratb c | [losnasamenvhule:
OCHOBaHMM, OKCHJIOB CcKast 1a00paTOpPHBIM CaMOCTOSITEITEHO TIPOBOJTUTH
u coneil. Uucrp.no pabora 000pyI0BaHUEM U | HaOJI0/IeHUs, IENIaTh BHIBOJIBL.
OT Hna pa0.mecrTe. Ne7 HarpeBaTeNbHBIMU TIpuOopamu | Pezcynamugusie:  TIAHUPOBAThH

B COOTBETCTBUHU C MPABHIAMHU
TEXHUKHU 0e30ITacCHOCTH;
BBITIOJIHATH HpOCTefIIHI/Ie

CBOIO JCITEIBLHOCTh, HaXOJIUTh
aJITOPUTM BEIIIOJTHEHUS
IIOCTaBJIICHHOU 3a3J1a4U;
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IIPUEMBI oOparieHus c
1a00paTOPHBIM

obopynoBaHueM; HaOIIOIATh
3a CBOICTBaMHM BEILIECTB U
SIBIICHUSIMU, TTPOUCXOSIIUMU
C BEUIECTBaMH; OIKCHIBATh
XUMHUYECKUA SKCIEPUMEHT C
MOMOIUIbI0 POAHOTO SI3bIKA U
SI3bIKa XUMHH; (OPMYITUPOBATH
BBIBOJIBI [0  pe3ysibTaTaM
MPOBEICHHOTO YKCIIEPUMEHTA.

OCYILIECTBIIATh camo- u
B3aMOKOHTPOJIb mporecca
BBIMIOJIHEHUST HKCIEPUMEHTA U
KOPPEKIIUIO CBOEH
NESITENIbHOCTH; opopMIIATH
OTYET.

Kommynuxamusnvie:

BOCIIPHHUMATh MH(OPMAIIHIO HA
CIIyX; BBICKa3bIBaTh CBOIO TOUKY
3peHusi; paboTaTth B IMapax.
Jluunocmuvie:  popmMupoBaHue
NIO3HABATEIILHOTO HMHTEpeca K
U3YYCHHIO XUMHH, HAay4IHOTO
MHUPOBO33PCHUS; MOHUMAaHHUS
HEOOXOMMOCTH HCII0JIb30BAHUS
CaMOCTOSITEJIFHOTO ~ HAY4HOTO
WCCJICJIOBAHMSI TIPH COOTIOACHHUH
npaBuit; GOPMUPOBAHHE YMEHHSI
rPaMOTHOTO  OOpamieHus C
BEIIECTBAMM B  XHMMHYECKOM
1a00paTopuu U OBITY.

67.

KonTponbHas pabota
Ne 4

KonTpons
Hast
pabora Ne
4

Hayunthcss  camocTOSITENTBRHO
MIPUMEHSATH MOJTYYCHHBIC
3HaHUSI B COOTBETCTBUHM C
permaeMoi 3a7a4eit;
pacKkpbIBaTh CMBICIT
BOKHEUIITHUX M3y4YEHHBIX
MOHSTUH; COCTaBIIATh
XapaKTEPUCTUKHU o0mmux
XUMHUYECKHUX CBOMCTB KJIACCOB
COCIUHCHMIA, MOJIL30BaTLCS
Tabnuuen pPacTBOPUMOCTH;
BBITIOJTHSITh pacyeTsl o
XUMUYECKUM YpaBHEHHUSAM Ha
HaXO0XJICHUE KOJIMYECTRA,

Macchl WM 00beMa MPOJYKTa

Tlosnasamenvhvie:

UCTIOJIB30BATh 3HAaKOBO  —
CUMBOJIbHBIE  CpeJICTBa  JUIA
PacKphITUs CYUIHOCTH
IPOLIECCOB; CO3/1aBaTh
0000111eHuS, yCTaHaBIIUBaTh
aHaJIOTHH, NPUYHHHO-
CIIE/ICTBEHHBIE CBSI3H,

OCYHICCTBJIATDH KHE[CCI/I(I)I/IKaL[I/IIO;
JCJ1aTh BBIBOJBI; IIpOBOANUTH

HaOJIIOIEHHE; COCTaBJIATH
CXEMBI.

Pezcynamusnvie: OTIpeIeTSATh
Ielb YpOKa W CTAaBHTH 3aJIayM,
HEOOXOIMMEIE JUISt ee
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pcaknuun NI HUCXOOHOI'O
BEIIECTBA IO  KOJHMYECTBY,
Macce, 00BEMYy HCXOJHOTO
BEIIECTBA  WJU  TIPOJYKTa
pEaKINH.

JOCTHKECHHUS; TUTAHUPOBATH
CBOIO [IESATETHHOCTh H JICIaTh
BBIBOJIBI 1o pe3yJabTatamMm
BBITTOJIHEHUS paOOTHI.
Kommynukamuenvie:
BOCIIPHHUMATh WH(OPMAIIHIO HA
CJIyX; BBICKA3bIBaTh CBOIO TOYKY
3peHusi; paboTaTh B Imapax.
Jluunocmuvle:  popMupoBaHue
rpaMoOTHOrO0  oOpamieHus ¢
BEIICCTBAMH B  XHMHYECKOU
naboparopud ¥ B OBITY;
MOHUMAHHUS MIOHUMAaHUE
3HAYHUMOCTHU 3HaHUI JUIst
pelIeHUs TPAKTHYECKUX 3aJ1ad,
(GopMHUpPOBAHHUE DKOJIOTUYECKOM
KYJIBTYDBHI.

68.

Pezeps
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