[Ipenmer — xumus

VYposenb — cpennss mkosa (10-11 kraccer)

HopmaTtuBHO-MeTO1MueCcKue
MaTepHralIbl

Pabouas nmporpamma cocTaBiieHa Ha OCHOBE:

1. ®denepanbpHOro rocyaapcTBEHHOr0 0Opa30BaTENBHOIO CTaHAAPTA
cpeaHero obiiero oOpazoBaHus, yreepxaeHHoro [Iprkazom
MunucrepcrBa oOpa3oBanus U Hayku Poccutickoit deneparuu ot
17.12.2010 r. Ne 1897 (c usmenenusamMu, BHeceHHbIMHU [Iprkazom
MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit denepaiuu ot
31.12.2015 . Ne 1577);

2. TlpumepHOIi OCHOBHOI 00pa30BaTENbHON MPOrpaMMO CpeTHEro 00IIEero
o0pa3oBaHus, 0I00pEHHON penieHreM (efepatbHOro yueOHo-
METOJIMYECKOro 00bEAMHEHUS 110 00IIeMy 00pa30BaHUIO (IIPOTOKON OT
28 utonst 2016 r. Ne 2/16-3);

3. OcHOBHOI1 00pa30BaTeILHON TPOrPaMMbI CPEIHEro (TIOJIHOTO)
oOpa3oBaHus cpemHeit Kokl Ne 4 (POTOKOJ MEeIaroTHYeCKOro COBETa
No 1 ot 30 aBrycra 2019 rozna).

4. @epnepanpHoro nepeuns yueonukos Ha 2020/2021 yuebnsiii ro ([pukas
MUHHCTEPCTBA 00pazoBanus 1 Hayku PD ot 28 nekabps 2018 r. Ne 345
"O6 yTBepxkaeHNH (enepaabHOro MepeyHs yIeOHMKOB, PEKOMEHIYEMBIX
(moTyIIeHHBIX ) K MCIIOJIb30BAHMIO B 00pa30BaTEIbHOM ITPOIECCE B
00pa30BaTENbHBIX YUPEKIACHUIX

5. VYuebuoro mnana cpenHeit Kol Ne 4 (YTBEpKICH MPUKA30M JUPEKTOPa
Ne 01-31/140 ot 28.08.2020)

Kanennapsoro yueoHoro rpaduka cpeaeit mkossl Ne 4 (mpukas
Ne 01-31/141 ot 28.08.2020)

Peanuzyembiii YMK 1. «Xumus. Yroyonéansnii ypoBens. 10 kmace» B.B. Epémun u ap. M.,
Hpoda, 2019

2. «Xumus. Yrayonéuusiid yposenb. 11 kimace» B.B. Epémun u ap. M.,
Hpoda, 2019

[enu u 3agaun n3ydeHus
npeameTa

® O0CBOEHMe CHCTEMbI 3HaHMH O (pyHIAMEHTAIBHBIX 3aKOHAX, TEOpUAX, (akrax
XMMHH, HEOOXOJUMBIX AJIsl IOHUMaHUs HAy4YHON KapTUHBI MUDA;

e OBJIaJleHHe YMEHUSIMM: XapaKTepH30BaTb BEIIECTBA, MAaTepUaIbl U
XMMHYECKHE PEAKLUH; BBIIOIHATh J1a00OpaTOPHbIE 3KCIIEPUMEHTHI; MPOBOAUTH
pacyeTsl IO XHMHUYECKHMM (hopMysnaM M YpaBHEHHSAM; OCYLIECTBIATH IIOMCK
XMUMHYECKOW MH(OPMAIMK U OLIEHUBAThH €€ JOCTOBEPHOCTh; OPUEHTUPOBATHCS U
[IPUHUMATH PEILIEHHS B IPOOJIEMHBIX CUTYyaLUsIX;

® pa3BHMTHE II03HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYAIbHBIX M TBOPUYECKHX
crocoOHOCTell B Tpormecce H3yYeHHS XUMHUYECKOW HAyKH W €€ BKiIaja B
TEXHUYECKHH MPOrpecc LWBUIM3ALUH; CIOKHBIX M HPOTUBOPEUUBBIX IyTEH
pa3BUTHUS UACH, TEOPUI U KOHIENIUI COBPEMEHHONU XUMUU;

e BOCNHMTaHMe YOSKICHHOCTH B TOM, YTO XHMHS — MOLIHBI HHCTPYMEHT
BO3/CHCTBHS Ha OKPYXKAIOIIyI0 CpeAy, M 4YyBCTBa OTBETCTBEHHOCTH 32
NPUMEHEHHUE TOTYYEHHBIX 3HAHUM U YMEHHUI;

® mMpUMeHeHHe TOJTYYCHHBIX 3HAHWH M YMEHHH Ui Oe30macHoi paboThl C
BEIIECTBAMH B J1JaOOpaTOpuH, OBITY M HA IPOU3BOACTBE; PELICHHS MPaKTHUECKUX
3aJa4 B MOBCEIHEBHOH XU3HW; HPELyNpeXACHUs SBICHUH, HaHOCAIIMX Bpen
3/I0POBBIO UEJIOBEKA W OKpY’Kalolleil cpele; MpOBEOCHUS HCCIENOBaTEIbCKUX
pabot; cozHaTeNbHOro BhIOOpa Mpodeccuu, CBA3aHHON ¢ XUMHUEH .

Cpok peanu3zanuu nporpamMmmsl

2 roma

Mecro yuebHOTO npeamMeTa B
y4eOHOM IIaHe

* B 10-Mm kimacce otBoautcs 170 yacoB (5 yacoB B HEJIEIIO),
* B 11-m kimacce orBoautcst 170 yacoB (5 yacoB B HEJIETIIO).

Pe3ynbTaThl OCBOCHUS
y4eOHOTO npenMeTa
(TpeOoBaHMA K BBIITYCKHHKY)

BbinyckHHK Ha yIiIy0JIeHHOM YPOBHE HAYYHTCSI: - PACKPBIBATh Ha IIpUMepax
PO XUMHUHU B (JOPMUPOBAHUH COBPEMEHHON HAyYHOH KapTHHBI MUPA U B
MIPaKTUYECKON JEITEIbHOCTH YEN0BEKa, B3aUMOCBSI3b MEXAY XUMHEH U IPYTUMH
€CTECTBEHHBIMHU HayKaMU;




- WJUTFOCTPUPOBATh HA IPUMEPaX CTAHOBJICHUE U BOJIFOIUIO OPraHUYEeCKOM
XUMHH KaK HAYKU Ha pa3jMYHBbIX HCTOPUYECKUX dTAlNaX €€ Pa3BUTHS;

- YCTaHaBJIMBATh MPUIUHHO-CIICJICTBEHHBIE CBSI3U MKy CTPOCHHUEM aTOMOB
XUMHYECKUX SJIEMEHTOB U TIEPUOUUYCCKUM N3MECHCHHEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCJIMHCHUN B COOTBETCTBUU C MOJIOKESHUEM XUMHUYCCKUX
3JIEMEHTOB B MIEPUOTUICCKON CUCTEME;

- aHAJIM3UPOBATH COCTAB, CTPOCHUE U CBOIMCTBA BEIICCTB, MPUMEHSIS MOIOKCHUS
OCHOBHBIX XUMUYECKUX TCOPUI: XUMUYECKOTO CTPOCHHUS OPTaHUYCCKUX
coenuuenuit A.M. bytnepoBa, cTpoeHHUsI aTOMa, XUMUYECKOU CBSI3H,
SIICKTPOTUTHIECCKON TUCCOIUAITIH KUCIOT U OCHOBaHUH;

- YCTaHaBJIMBATh MPUIUHHO-CIICICTBEHHBIC CBSI3U MKy CBOWCTBAMH BEIICCTBA
U €ro COCTAaBOM U CTPOEHHUEM;

- PUMEHSITh [IPaBUJIa CHCTEMATHYECKON MEX/TyHAPOHOW HOMEHKIIATYPhI KaK
CPEICTBA pas3IHueHUs U UICHTU(UKALIMU BEIIECTB 10 MX COCTaBY U CTPOCHUIO;

- COCTaBJISATh MOJICKYJIIPHBIC U CTPYKTYPHBIE (DOPMYJIBI HEOPIraHUUECKUX U
OpPraHMYECKHUX BEIIECTB KaK HOCHTENEeH HH(OPMAIIUK O CTPOSHUH BEIECTBA, €ro
CBOMCTBAaX M MPUHAJUICKHOCTH K OMPENEeICHHOMY KIIACCy COCAMHCHHIA;

- O0BSACHATH MPUPOAY M CIIOCOOBI 00pa30BaHUs XUMUYECKOH CBSI3HU:
KOBAJICHTHOM (TTOJIAPHOM, HETTOJISIPHON ), HOHHOW, METAJUTMIECKOH, BOJIOPOTHOH -
C TIENTBIO OTpeNeTIeHUs XUMUISCKOW aKTUBHOCTH BEIIECTB;

- XapaKkTepu30BaTh (HU3MUECKUE CBOMCTBA HEOPIaHMUYECKMX U OPTaHUYECKUX
BEIIECTB U yCTaHABJIMBATH 3aBUCUMOCTh (DU3MUYECKHX CBOWCTB BEIISCTB OT THIIA
KPUCTaJUIMYECKON PEIIETKY;

- XapaKTepH30BaTh 3aKOHOMEPHOCTH B M3MCHEHUH XUMHUYECKUX CBOWCTB
MPOCTHIX BEIIECTB, BOAOPOIHBIX COCMHEHUMN, BBICIIMX OKCHUIOB U THIPOKCHJIOB;

- IPUBOIUTH IPUMEPHI XUMUYECKUX PEAKIIUN, PACKPBIBAIOIINX XapaKTepHbIE
XUMHUYECKHE CBONCTBA HEOPTAHIMUECKIX U OPTAaHWYIECKHUX BEIIECTB H3yUEHHBIX
KJIACCOB C IIENBI0 UX UACHTU()HUKAINY U OOBSICHEHHS 00JIaCTH MTPHIMEHEHHUS;

- OIpEIENsATh MEXaHU3M PEaKIMU B 3aBUCUMOCTH OT YCJIOBHUI IPOBEICHHS
PEaKIyy ¥ IPOTHO3UPOBATH BOBMOKHOCTD MTPOTEKAHUS XUMHUYECKUX PEaKIil Ha
OCHOBE THITa XUMUYECKOH CBSI3U M aKTHBHOCTH PEareHTOB;

- YCTaHaBIIMBATh 3aBUCHMOCTh PEAKIITMOHHON CIIOCOOHOCTH OPTaHUYECKHUX
COEIMHEHNH OT XapaKTepa B3aMMHOTO BIUSHUS aTOMOB B MOJIEKYJIaX C IEIbI0
MIPOTHO3WPOBAHUA IPOAYKTOB PEAKITUH;

- YCTaHaBIIMBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKITIH U CMEIESHS
XUMHYECKOTO PAaBHOBECHS OT PA3NMUYHBIX (DAKTOPOB C LENBI0 OMpeeseHIs
OITUMAJTBHBIX YCIOBUU MIPOTEKAHIS XUMHUYECKUX MTPOIECCOB;

- YCTaHaBIIMBATh T€HETUYECKYIO CBA3h MEXAY KIaCCaMU HEOPTaHMIECKUX U
OpPTaHMYECKHX BEIIECTB AJIs1 000CHOBaHUS MPUHITUITHATHHON BO3SMOKHOCTH
MTONTyYeHs] HEOPTaHIMYECKIX U OPTaHUIECKUX COSIMHEHUH 3a/JaHHOTO COCTaBa U
CTPOCHUS;

- MOAOMPATh PEeareHThl, YCIOBHS U OMPENENATh MPOAYKTHI PEaKIui,
TTO3BOJISIOIINX PeaTn30BaTh 1a0OpaTOPHBIE U MMPOMBIIUIEHHBIE CTIOCOOBI
MTONTyYeHs] BAXKHEHIIINX HEOPTaHMYECKUX U OPTaHWYIECKHUX BEIECTB;

- OIPEIENsATh XapaKTep CPeabl B Pe3ylbTaTe THAPOIN3a HEOPTAHUIECKUX H
OpPTaHUYECKHX BEIIECTB U MPUBOIUTH IPUMEPHI THIPOJIH3a BEIIECTB B
TTOBCETHEBHOW KU3HHU YEIIOBEKa, ONOIIOTHIECKUX OOMEHHBIX MTPOIeccax
MIPOMBINIIEHHOCTH;

- IPUBOJIUTH MPUMEPHI OKUCIUTENEHO-BOCCTAHOBUTEILHBIX PEAKIIHA B IPUPOJIE,
MIPOM3BOCTBEHHBIX MIPOIECCaX U KHUIHENEATENFHOCTH OPTaHU3MOB;

- 000CHOBBIBATH MPAKTUIECKOE UCITOb30BAHNE HEOPTAHUUECKHIX U
OpPTaHWYECKHX BEIIECTB U X PEAKIUH B IPOMBIIIICHHOCTH U OBITY;

- BBIIIOJHATH XUMHYECKUI KCIIEPUMEHT 110 PACIIO3HABAHUIO U ITOTyYSHHO
HEOPTaHMYECKUX U OPTaHUYECKUX BEUIECTB, OTHOCSIIUXCS K Pa3IHYHBIM
KJIACCaM COEIMHEHHI, B COOTBETCTBUU C MPABHIIAMU U ITpHEMaMu 0e30ITacHOM
paboThl ¢ XUMUYECKUMH BEIIECTBAMU U JTAOOPAaTOPHBIM 000PY/IOBAHHUEM;

- IPOBOJIMTH PACUETHl HA OCHOBE XUMUYECKUX (POPMYI M YPABHEHUI PEaKITUii:




HaXOXXJICHUE MOJIEKYIAPHO (OopMyIIbl OPraHMUECKOro BEIECTBA 10 €ro
IIJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOAAIIUX B €0 COCTAB, UIIH 110
MPOAYKTaM CTOpPaHMS; PACYeThl MacCOBOM JONIN (MACChl) XUMUYECKOT 0
COE/IMHEHNUs B CMECH; pacyeThl Macchl (00beMa, KOTMUECTBA BEIIEeCTBA)
MIPOAYKTOB PEAKIMH, €CIIH OJJHO U3 BEIIECTB JaHO B H30BITKE (MMEET IPUMECH);
pac4eTsl MACCOBOM MJIM 00OBEMHOM JIOH BBIXO/A MPOJYKTA PEAKIIUU OT
TEOPETHUYECKH BO3MOXHOT0; PacyeThl TEMI0BOTO 3PPEKTa PEAKIMH; PACUETHI
O6T)€MHI)IX OTHOIIECHHUI Ta30B IIpU XUMHUYCECKUX PCAKIUAX; PpaCYCTbl MaCChbl
(oObema, KomruecTBa BEIIeCTBa) MPOAYKTA PEAKIIUH, €CIIM OHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C OMPENEIEHHON MacCOBOU A0J€l pacTBOPEHHOT O
BEIIECTBA;

- HCII0JIb30BaTh METO/Ibl HAYYHOTO MTO3HAHUS: aHAJIN3, CUHTE3, MO/ICTHPOBaHUE
XUMHUYECKUX MPOIIECCOB U SIBIICHUH - TIPU PEIIEHHH y4eOHO-HCCIIe0BATENbCKIX
3a/1a4 110 U3y4YEeHUIO CBOMCTB, CIIOCOOOB MONTYYEHHUS U PAaCIIO3HABAHUA
OpPTaHUYECKHX BEIECTB;

- BIIQ/ICTh MTPaBUIIaMi O€30MaCHOT0 00palIeHHs ¢ eKUMU, TOPIOYNMH
TOKCUYHBIMU B€IIECTBaAMU, CPECACTBAMU 6])1TOBOI7[ XHUMUH,

- OCYIICCTBJIATH ITOUCK XUMHUYECKOH I/IH(l)OpMaHI/II/I 110 Ha3BaHUAM,
nuaeHTuduKaTopam, CTPYKTYpPHBIM (popMyiiaM BelecTs;

- KPUTHUYECKHU OLUCHNUBATHh U HMHTCPIIPETUPOBATE XUMUYCCKYTO HHq)OpMaHPIIO,
COJIEPIKAIIYIOCS B COOOIIEHHSIX CPEJICTB MacCOBOM MH(pOPMAIIHIH, pecypcax
HNHTtepHeTa, HAYYHOIIOMYJISIPHBIX CTAThSIX C TOUKH 3PEHUSI €CTECTBEHHOHAYYHOU
KOPPEKTHOCTH B IIEJISX BBISBJICHHUS OMIMOOYHBIX CYXACHUN U (OPMHUPOBAHUS
COOCTBEHHOM ITO3MINN;

- YCTaHABJIMBATh B3aUMOCBSI3U MKy (haKTaMH U TeOpHEH, TPUINHON U
CIIEICTBHEM TIPU aHATHM3E NIPOOJIEMHBIX CUTYaIlni B 00OCHOBAaHUH
MIPUHUMAEMBIX PEIIeHHI Ha OCHOBE XUMUYECKUX 3HAHUII;

- IPENICTABIISATD ITyTH PEHICHUS TII00aIBHBIX MPOOIIEM, CTOSIINX TIEPe
YeJI0OBEYECTBOM, M TIEPCIIEKTUBHBIX HANIPABICHUH Pa3BUTH XUMHUIECKUX
TEXHOJIOTUH, B TOM YUCJIE TEXHOJIOTUH COBPEMEHHBIX MAaTEPUAJIOB C Pa3IUYHOU
(YHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX UCTOUHHKOB CBHIPhS, TIepepaboTKH 1
YTUIU3AIUHN POMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BrinyckHUK HA YrJ1y0JeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHUThHCS:

- popMynHpoBaTh 1ENb UCCIEAOBAHUS, BBIABUTATH U IIPOBEPSTH
JKCIIEPUMEHTAIBHO TUTIOTE3BI 0 XUMUYIECKUX CBOMCTBAaX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOEHMUS, UX CIIOCOOHOCTH BCTYNATh B XHUMUYECKHE PEAKIIHH, O
XapakTepe U MPOIyKTaX Pa3InIHBIX XUMHYECKUX PEeaKIliii;

- CaMOCTOSITENTFHO TUTAHUPOBAThH M MPOBOANTH XUMHUYECKHE YKCITEPUMEHTHI C
cOOJIFOIeHNEeM TIpaBHIT Oe30MacHON pabOoTHI ¢ BEMIeCTBAMU U J1aOOpaTOPHBIM
000pyIOBaHHEM;

- HHTEPIIPETUPOBATH JAHHBIE O COCTABE U CTPOCHUU BEIIECTB, IMOTydEeHHBIE C
ITOMOIIIBIO COBPEMEHHBIX (PU3NKO-XUMUIECKAX METOJIOB;

- OMHCHIBATH COCTOSTHUE DJIEKTPOHA B ATOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHWYECKHUX MPEJCTaBICHIH O CTPOCHUH aToMa TSl OOBSCHEHHS Pe3yIbTaTOB
CHEKTPATHHOTO aHAIIN3a BEIIECTB;

- XapaKTepH30BaTh POJIb a30TOCOIEPKAIINX TETEPOIMKIMIECKIX COSIMHEHUN U
HYKJIEWHOBBIX KHCIIOT KaK BaKHEHIINX OMOJIOTMYECKH aKTUBHBIX BEIECTB;

- POTHO3UPOBATH BO3MOYKHOCTh MPOTEKAHUS OKUCIUTENHHO-
BOCCTaHOBHUTENBHBIX PEaKInii, ISKAIINX B OCHOBE MTPUPOIHBIX H
IIPOM3BOICTBEHHBIX TIPOIIECCOB.




