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1. IOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 31eKTHMBHOTO Kypca «PemieHue 3aaad MO XMMHUU TOBBIIIEHHOTO YPOBHS
cilokHOCTU» Jisi oOyuatormxcsi 11 kmaccoB coctaBieHa Ha ocHoBe PI'OC COO, c¢ yderom
Konuenmuu mnpenogaBaHusi yd4eOHOro ImpeaMera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 0Opa3oBaTeNbHBIE MPOTPAMMBI, U C YYETOM
paboyeii mporpaMMbl BOCIIUTAHUS.

OBIIASA XAPAKTEPUCTUKA DJIEKTUBHOI'O KYPCA «PEHIEHUE 3ATAY TT1O
XUMHUHU NOBBILNEHHOI'O YPOBHS CJIOXKHOCTH»

OCHOBHOH aKIIEHT MpH pa3padOTKe MPOTrpaMMbl Kypca AeNaeTcs Ha PEIISHUH 3a7a4 10 OJIOKaM:
«Ob6mas xumusy, «Heopranudeckas xumus», «Opranuueckas Xxumus». Ocodoe BHUMaHHE yIENIeTCs
METOJIUKE penieHus 3a1a4 yacTu B u C 1o KOHTPOJIbHO- U3MEPUTEIbHBIM MaTepranam EI'D.

HEJHN N3YYEHUSA SJIEKTUBHOI'O KYPCA «PEHIEHUE 3AJTAY 110 XUMUHU
IHOBBINEHHOT' O YPOBHSA CJIOKHOCTW»

DneKkTUBHBIN Kypce «Perenue 3a1a4 1o XMMUHU MOBBIIIEHHOTO YPOBHS CIIOKHOCTHY HaIlpaBiIeH
Ha JJOCTH)KEHHE CIEAYIOIINX LeNeH U 3a1a4:

esan kypca:

- pa3BUTHE MMO3HABATEILHON JEATEIBHOCTH 00YJarOIIMXCs Yepe3 aKTUBHBIE (POPMBI U METOIbI
o0OyueHus;

- pa3BUTHE TBOPUECKOI0 MOTEHIMAIA 00yYarOIINXCsl, CTIOCOOHOCTH KPUTHUECKU MBICIIUTH;

- 3aKperieHUe U CUCTeMaTU3alus 3HaHUH, 00y4JaroluXxcst 0 XUMUU;

- 00ydeHue 00yyarolUXCsi OCHOBHBIM MOJX0AAaM K PEIICHUIO PAaCUeTHBIX 3a/1a4 110 XUMHUH,
HECTaH/IaPTHOMY PEIICHUIO MPAKTUYECKUX 3a/1ad.

3ama4um 3J1eKTHBHOI0 Kypca:

- IOATOTOBUTH BBIMTYCKHUKOB K €JMHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY [0 XUMHUH;

- Pa3BUTb YMEHHs CAMOCTOATEIHHO paboTaTh C JINTEPATYPOil, CHCTEMAaTHUYECKH 3aHUMATbhCSI
pelieHreM 3aaad, paboTaTh ¢ TECTaMU Pa3IMYHBIX THIIOB;

- BBISIBUTH OCHOBHBIE 3aTPYAHEHHUS U OMUOKH MTPH BBITTOTHEHUH 3ananuii EI'D mo xumuu;

- Hay4uTh OOyYaIoLUXCsl TpHeMaM pelieHus 3a7a4 pa3IuyHbIX THIIOB;

- 3aKpENUTh TEOPETHUECKHUE 3HAHUS HIKOJIbHUKOB M0 HanboJiee cI0KHBIM TeMaM Kypca oO1iei,
HEOPraHWYECKON U OpraHuYeCKON XUMHUH;

- CHocoOCTBOBaTh  WHTETpallMd  3HAHUM  ydyamuMxcst 1O  MpeaMeTaM  eCTeCTBEHHO-
MaTEMaTHYECKOro IIUKJIa MPU PEUICHUH PAaCUETHBIX 3a]a4 [0 XUMUH;

- IPOJIOJKUTH (DOPMHUPOBAHKE YMEHUS AaHATM3UPOBATH CUTYAIIHUIO U JIENaTh POTHO3HI.

MECTO DJDJEKTUBHOI'O KYPCA «PEHIEHHE 3AJAY 11O XHUMHU
IHOBBIIIEHHOT'O YPOBHS CJIO’)KHOCTHW» B YHEBHOM IIVIAHE

OO111ee KOTUYECTBO YaCOB, OTBEACHHBIX Ha U3YUYCHHE AJIEKTUBHOTO Kypca «Penienue 3aaa4 mo
XUMUH TTOBBIIICHHOTO YPOBHS CIIOKHOCTH» B 11 Kitacce — cocraBsier 34 vaca (1 gac B Heneonio).



2. COOEP)KAHUE OBYUYEHUA

Tema 1. CTpykTypa KOHTPOJILHO-U3MEpHTEJBbHBIX MarepuajoB EI'D mo xumum.
Oco0eHHOCTH CaMOCTOSATEIbHOM MOATO0TOBKU MKOJIbHIUKOB K EI'J (1 yac)

Crnenuduxanus EI'D o xumuu 2024 r. [Inan sk3amenanmonHoi padorst EI'D mo xumuu 2024
r. (ITPUJIOXEHUE x cneundukammu). Komudukarop 371€MEHTOB COMACpKAHHUS IO XUMHUHU IS
cocraBieHuss KMMa EI'D 2024 r. KoHTponbHO-U3MepUTENbHbIE MaTepuaisl o xumuu 2023-2024 r.
(aHamM3 TUMUYHBIX OIIHNOOK).

Xapakrepuctuka coaepkanud yactd A EI'D no xumun 2024 r. XapakTepucTrka coaepKxaHus
yactu B EI'D o xumun 2024 r. Xapakrepuctuka coaepskanus yactu C EI'D no xumum 2024 .

Tema 2. TeopeTruueckne ocHOBBI xXuMun. O0mas xumus (8 4acon)

Xumuueckuu sn1emenm

CoBpeMeHHbIE MPEACTABICHHS O CTpOeHUU aToma. CTpoeHHEe 3JIEKTPOHHBIX 000J0YEeK aTOMOB
AJIEMEHTOB TEPBLIX YETHIPEX MEPUOMOB: S-, p- U d-3JE€MEHTHl. DJIEKTPOHHAsl KOH(UTrypalusi aTtoMma.
OcHOBHOE 1 BO30YX/IEHHOE COCTOSIHUE aTOMOB.

[lepuonuueckuii 3aK0H U IEpUOAUYECKas cucTeMa XumMudeckux sneMentoB .M. Menpaeneena.
Panmnycel aTtomMoB, HX NEpPUOAUYECKHE U3MEHEHUS B CHCTEME XHWMHYECKHX DJIEMEHTOB.
3aKOHOMEPHOCTH H3MEHEHHS XHMUYECKHUX CBOMCTB 3JIEMEHTOB M HX COCIMHEHUI IO IepuoiaMm M
rpynnam. [oHsaTre o paguoakTUBHOCTH.

Xumuueckas cés3b u cmpoenue eujecmasa

KoBanentHast xumuueckas CBsI3b, €¢ Pa3HOBUAHOCTH (TIOJSIpHASL U HETOJIApHAsi), MEXaHU3MBbI
oOpa3oBaHus. XapaKTEPUCTUKH KOBAJICHTHOW CBS3UM (UIMHA W JHEprus cBsizu). VOHHAs CBS3b.
Meraunueckas cBsi3b. BogopoiHas CBs3b.

OneKTpoOTpULATENbHOCTh. (CTENEHb OKHUCIEHUS M BaJEHTHOCTh XHMHUYECKHX JJIEMEHTOB.
BemectBa MOJEKYISpHOTO M HEMOJIEKYJISPHOTO CTPOEHHS. 3aBHCHUMOCTb CBOMCTB BELIECTB OT
0CcOOEHHOCTEH UX KPUCTATUINYECKOH pEIIeTKH.

Xumuueckue peaxyuu
XuMHuecKas KHHETUKA

Knaccupukanuss xumuueckux peakuuid. TemnoBoit 3ddexkr Xumuueckoi  peakuu.
Tepmoxumuueckue ypaBHeHUss. CKOPOCTh peakivu, €€ 3aBUCUMOCTD OT Pa3IMYHbBIX (haKTOPOB.

OOpatuMble U HeoOpaTHMble XHMHUYECKHE peakuuu. XHUMUYeckoe paBHoBecue. CMelieHue
XMMHAYECKOTO paBHOBECHSI TI0J] ICHICTBUEM Pa3IMUHBIX (PAKTOPOB.

Teopust 2JIEKTPOTUTHIECKON JUCCOLIAIITN

DNEKTPOIUTUYECKAs AUCCOLMAINS 3JEKTPOJIUTOB B BOIHBIX pacTBopax. CuibHbIE U ciialble
ANEKTPONUTHI. Peakuin noHHOro oOMeHa.

XapakTepHble XWMHUYECKHE CBOWCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX.
XapakTepHble XMMHUYECKHE CBOIMCTBa OCHOBaHUM U aM(OTEPHBIX THIPOKCUIOB. XapaKTEepHbIC
XMMHUYECKHE CBOMCTBA KUCIOT. XapaKTEpUCTUKA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHUH C
MIO3ULIMHU TEOPHUHU EKTposnTHYecKor auccoruanuu (TO/T).

XapakTepHble XUMUYECKHE CBOMCTBA COJICH: CpEeIHMX, KUCIIBIX, OCHOBHBIX; KOMIUJIEKCHBIX (Ha
puMepe COCTMHEHWIN aTIOMUHMS W THMHKA). ['maponus coisei. Cpena BOJHBIX pacTBOPOB: KHCIAs,
HeWTpanbHas1, menoyHas. Bomopoansni mokasarens (pH). Muagukaropsl. OmnpeneneHue XxapaxkTepa
Cpelibl BOJAHBIX PACTBOPOB BELIECTB.

OKUCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINU.
Peakiiuu OKMCIUTENBHO-BOCCTAHOBUTENbHBIC, UX Kiaccuukamuss Koppo3us meramioB UM crnocoObl
3alIUTBl OT HeE. DJIEKTPOIM3 pacIiylaBOB U pacTBOpPOB (cojied, mienoued, KUcioT). Peakiuw,
MTOATBEPKIAIOIINE B3aUMOCBA3b PA3JIMYHBIX KJIACCOB HEOPIaHUYECKUX COCTUHEHUM.



Pewenue mpenupogounvix 3adau no meme: «Teopemuueckue ocnogvl xumuu. Obwas
xumusy (no mamepuanam KHMa EI'D 20242)

Breruncnenne Maccel pacTBOPEHHOI'O BEILECTBA, COAEPIKAILErocs B ONPENEICHHONM Macce
pacTBopa C M3BECTHOW MaccOBOW noiiei. Pacderhl: 0OBEMHBIX OTHOIIECHUH Ta30B MPH XUMHUYECKUX
peaknusax. Pacuersl: TemoBoro 3ddekra peakiuu. PacueTsr: MaccoBO# 407U (Macchl) XMMHUYECKOTO
COeMHEHUs B cMecH. Hamncanue ypaBHEHMH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMiA,
paccTaHOBKa KO3((GUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajiaHca.

Tema 3. Heoprannueckasi xumus (10 yacon)

Xapaxkmepucmuka Memainios 21aeHblX NOOSPYNN U UX COCOUHEHUL

OO6mrast XapakKTepUCTUKa METAILTOB TJIaBHBIX noarpyti -1 rpymnm B ¢Bsi3u ¢ UX MOI0KEHUEM B
MePUONYECKON cucTeMe Xumudeckux siaemeHToB JI.J. MenaeneeBa U 0COOCHHOCTH CTPOEHHUS HX
aTOMOB.

XapakTepHble XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB U COCAMHEHUN METAJUIOB - IIEJOYHBIX,
HIEJI0YHO3EMETBHBIX, ATFOMUHMUS.

Xapaxmepucmuka HemMemannog 21asHblX NOOSPYNN U UX cOeOUHeHUl

OOmrast xapakTepuCTHKa HEMETAUIOB riaBHbIX moarpynn IV-VII rpynm B cBsizum ¢ wux
MOJO)KEHUEM B TNEPUOJAMYECKOM cUCTeMe XuMuueckux snemeHToB [[.M. Mengeneesa wu
0COOEHHOCTSIMH CTPOCHHS UX aTOMOB.

XapakTepHble XMMHYECKHE CBOMCTBA IIPOCTBIX BEINECTB MU COCAVMHEHUN HEMETAJUIOB -
BOJIOpPO/1a, TAJIOTEHOB, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

Xapaxmepucmuka nepexoousix 371eMeHmo8 U Ux COeOUHeHUti

XapakTepHucTrKa NEPEeXOJHbIX JIEMEHTOB — MEJIU, IUHKA, XpOMa, JK€JI€3a M0 UX MOJIOKEHHIO B
NEPUOINYECKON cucteMe xumuueckux 3iaementoB J[.M. MenaeneeBa U 0COOCHHOCTSIM CTPOEHUS UX
aTOMOB.

XapakTepHble XMMUYECKHE CBOKMCTBA MPOCTHIX BEIIECTB U COCTUHEHUIN NEPEXOIHBIX METAJIOB
— MeJH, LINHKA, XpoMa, JKeJie3a.

Pewenue mpenupogounvix 3a0au no meme: «Heopzanuueckas xumusay (no mamepuaniam
KUMa EI'D 20242)

Pacuetsr: maccel (0ObeMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO M3 BEIIECTB
JAaHO B BUJIE PacTBOpaA C ONPEIAEICHHOW MACCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA.

Pacuersl: MaccoBoii unum OOBEMHOW [IOJIM BBIXOJA NPOAYKTA PEAKIUU OT TEOPETUUYECKHU
BO3MOKHOTO. Pacuersl: MaccoBOW 10U (Macchl) XUMHUYECKOTO COESAMHEHUS B cMmecu. OnpenencHue
pH cpenpr pactBopom coieil.

I'enernueckass CBSI3b MEXKIY OCHOBHBIMM KJacCaMM HEOPIaHWYECKHUX  COECIUHEHUH.
KauecTBeHHBIE peaklIMM Ha HEOPTraHMYECKHE BEIIECTBA U HOHBI.

Tema 4. Oprannyeckast xummus (10 yacoB)

Vaeneeooopoowi

Teopus cTpOeHHUs OpraHUYECKUX COeIUHEHUN. MI30Mepus — CTpYKTypHasi U IPOCTPAHCTBEHHAS.
['omoJ10rM ¥ TOMOJIOTHYECKUM PALL.

Tumnbl cBsi3elt B MoOJIeKyJlaX OpPraHMYECKMX BEIIeCTB. [ MOpuan3anuss aTOMHBIX opOuTanen
yraepona. Pagukan. dyHkumoHanbHas rpynma. Knaccudukanus ¥ HOMEHKJIATypa OpPTaHHYECKHX
COEIMHEHUH.

XapakTepHble XMMHUYECKHE CBOMCTBA YIJIEBOAOPOJOB: AJKAaHOB, IMKJIOAIKAHOB, AJIKEHOB,
JMEHOB, alNKUHOB. [IpHpoaHbIe MCTOYHUKHU YIJIEBOAOPOAOB, UX INepepaboTka. MexaHU3MBbl peakIuii
NpUcoeInHeHus B oprannyeckoit xumuu. [Ipasuino B.B. MapkoBHHKOBa, npaBuio 3aiieBa A.M.

XapakTepHble XMMHUYECKHE CBOICTBA apOMaTHMUYECKHUX YTJIEBOJIOPOAOB: O€H30i1a M TONIyoIa.
MexaHu3MBbI peakInii 3eKTPOGUILHOTO 3aMEIIEHUSI B OPTAaHUUECKUX PEAKIIHSIX.



BricokoMounekyisipHble coeuHeHUs. Peakiuu nonumepusaludd U noiaukoHaeHcanuu. [loaumeps.
[IimacTmaccel, BOJIOKHA, Kay4yKH.
Kucnopoocooepoicawue opeanuueckue coeounenus

XapakTepHble XMMUYECKHE CBOMCTBA MPEAEIIbHBIX OJHOATOMHBIX M MHOTOAaTOMHBIX CIIMPTOB,
(denona.

XapakTepHble XHMHUYECKHE CBOICTBA allbJIETHJIOB, NPEJCIbHBIX KapOOHOBBIX KHCIOT,
CIIOXHBIX 2(UpOB. bHojormveckn Ba)KHbIE BEIIECTBA: YIIEBOABI (MOHOCAXapHUIbI, TUCAXAPHIIBI,
nosnucaxapusl). Peakiuu, noaTBep Kaaoiire B3auMOCBA3b YIIEBOAOPOIOB U KHCIOPOICOAECPKAIINX
OPraHUYeCKUX COCTUHEHUMU.

Opranuveckrie COCIUHEHUS, COIePIKAIIUE HECKOIBKO (DYHKIIMOHANBHBIX rpynn. OcobeHHOCTH
XUMHYECKUX CBOMCTB.

Aszomcoodepocawjue opeanudeckue coeOuHeHus U OUONOSUYECKU BaCHble Op2aHUuYecKue
sewecmea

XapakTepHbIE XUMUYECKHE CBOIMCTBA a30TCOJAEPKAIINX OPIraHUYECKUX COCIUHEHMI: aMHUHOB U
aMUHOKHCIIOT. bruoornyecku Ba)KHbIE BEIIECTBA: KUPBI, OEIKU, HYKICHMHOBbIE KUCIOTHI. ['OpPMOHBI.
®epMeHTbl. MeTaIOpraHun4ecKue COeIMHEHHUS.

Pewenue npaxmuuecxkux sadau no meme: «Opeanuveckas Xumusy (no mamepuanam
KUMa EI'D 20242)

Haxoxxnenne  monekynsapHoit  ¢gopmynbl  BemecTBa. ['eHeTHYecKas  CBSI3b  MEXKIY
HEOPraHWYECKMMH W OpPraHMYECKUMHU BEIIeCTBAMU. [eHeTmyeckas CBA3b MEXAY OCHOBHBIMHU
KJIacCaMHM HEOpraHMYecKUX BemiecTB. KauecTBeHHBIE peaklMd Ha HEKOTOpPbIE KJIAcChl OPraHUYECKUX
COCTMHEHUH (aJKEHBI, alKaHbI, CIHPTHI, aJdbJACTHABI, KapOOHOBBIC KHCIOTHI, YTJIEBOABI, OCIKH).
W nenTudukaiys opraHideckux CoeInHEHHN.

Tema 5. O0o01meHre M MOBTOPEHHE MaTepPHaa 32 KypC IIKOJIbHbII XUMHUH (5 4acoB)

OcHOBHBIE TOHATHUS W 3aKOHB XuMmuH. [lepmommueckuit 3axkon JI.M.MenneneeBa u ero
¢busmveckuii cMmpici. Teopust cTpoeHusi opraHudeckux BemiecTB A.M. byrtnepoBa m ocobeHHOCTH
OpraHuYecKux coeAnHeHUuN. OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE PEAKIMU B HEOPTaHMYECKOU W
OpraHM4ecKod XuMHUHU. [eHeTuyeckas CBsI3b MEXKIYy HEOPraHMYECKUMU U OPraHUYECKUMHU
COCIMHEHUSIMU. DKCIIEPUMEHTAIbHbIE OCHOBBI OPTaHUYECKOW U HEOPTaHUYECKON XUMUMU.

Pabota ¢ KoHTpOIBHO-H3MEpUTENbHBIME MaTepuaiamu EI'D mo xumumn.

Hmoeoswiti koumponw 6 popme EID.



3. INIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA TPOT'PAMMBI 110 XUMHUHU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHS O0YJarOUTUMHUCS MPOTPaMM
cpemHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMeTHbIM). HaydHo-
METOJIMYECKOM OCHOBOM ISl pa3pabOTKHU IMJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPaMM CPEIHEro
o0u1ero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBercTBMM € CHCTEMHO-JAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS IpeaMera «XUMHS» Ha YPOBHE CpedHero oOuiero oOpa3oBaHUs BbIIEICHBI
CJIENYIOIUE COCTABIIAIOLINE:

- OCO3HAaHHE 00YUYAIOUTUMHUCS POCCUNCKON TPaKIAHCKON UIEHTUIHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPENIETIEHHUIO;

- HaJIM4Ke MOTUBALIUU K 00Y4EHUIO;

- IeJICHANpPaBICHHOE Pa3BUTHE BHYTPCHHHUX YOSXKICHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIHMNA 0a30BOI HAYKH XHUMUU;

- TOTOBHOCTB M CIIOCOOHOCTH 00YUarOIMIUXCsl PYKOBOJICTBOBATHCS B CBOCH NEATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMU, IPUCYIITUMHU [IEJTOCTHOW CUCTEME XUMUYIECKOTO 00pa30BaHNUS;

- HaJu4ue MPaBOCO3HAHUS IKOJOTUYECKOU KYIBTYPHI H CIIOCOOHOCTH CTaBHUTh LIEIH U CTPOUTH
KU3HEHHBIC MIJIAHBI.

JIu4HOCTHBIE PEe3yNbTaThl OCBOCHHS MpenMeTa «XHUMHs JOCTUTAIOTCS B €IWHCTBE Y4eOHOW H
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMaHHCTHYECKUMH, COLUOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJeallaMd  POCCHICKOr0o TIpa)KIaHCKOro OOILecTBa,
NPUHATHIMU B OOIIECTBE HOpPMAaMH U IMpaBWJIAMU IOBEIEHUS, CIHOCOOCTBYIOUIMMH Ipolieccam
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YYarOMINXCS.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS IpeaMeTa « XUMHUS» OTPaKkaloT chOPMUPOBAHHOCTH OIBITA
MO3HABATEIbHON U TPAKTUYECKOM JEATEIbHOCTH OOYYaIOIIMXCS [0 peaau3alud MPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaaaHCcKOro BOCIMTAHUSA:

OCO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTHTYIIMOHHBIX MTPaB M 00s13aHHOCTEH, YBaXEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEICTaBICHUs] O COLMATBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOUICHHM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM NEATEILHOCTH MPHU CO3/IaHUHU YIEOHBIX MTPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTUX MPU
aHaJIM3e pa3INvHbIX BUJOB YUeOHO 1eATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

HECHHOCTHOI'O OTHOLICHUSA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTCUCCTBCHHOM XUMUH,

YBa)KEHHUS K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTHUYECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHKEHMSI HAYKH €CTh pe3yNbTaT JUIMTEIbHBIX HAOMIOEeHUMN, KPOIOTINBBIX
AKCIIEPUMEHTAJIBbHBIX MTOMCKOB, TIOCTOSIHHOTO TPYAa YUE€HbBIX U MIPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEIYIOIIEM aHaIU3€e HHPOpMAIIH O
MEPEIOBBIX JOCTHXKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOTI'O CO3HAHMSI, STUYECKOTO MOBEICHMS;

CIOCOOHOCTH OLIEHUBATh CUTYAINH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMU, U IPUHUMATD
OCO3HaHHbBIE PEIIeHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTM OLEHUBATh CBOE IIOBEAEHUE U TIIOCTYNKA CBOMX TOBApUILEH C TO3HULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;

4) popMupoBanus KyJbTYPbI 310POBbSI:

MOHMUMAaHMsI I[IEHHOCTEH 370poBOro U Oe3omacHOoro oOpa3a KH3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

COOJTIOICHHUS TIPABIIT OE30MaCHOTO OOPAICHHSI C BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B
TPYAOBOM AEATEIBHOCTH;

MMOHUMAHHUS [IEHHOCTH MIPABIJI MHANBUAYAILHOTO U KOJIJICKTUBHOTO 0€30MacHOTO MOBEACHHUS B
CUTYALUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCHEACTBUM W HENpPUATHS BPEOHBIX TNPUBBIUEK (YMOTpeOJIeHHUS aIKOroJs,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BocnuTaAHMS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIENOBAaTEIbCKOW  JEATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JAESTEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE y4yacTHE€ B pEIIEHWH MPAKTUYECKHX 3a/1ady  COLMAIbHOMI
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3YYEHHIO TPO(eCcCuil pa3IuIHOro pojia, B TOM YUCIIEe HA OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN M0 XMMHUU;

YBaXKEHUS K TPYY, JIIOASIM TPYyIa U pe3yJibTaTaM TPYJ0BOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIUBUIYadbHOW TPaeKTOPUH OOpa3oBaHUsA, Oymayuiei
npodeccun U peanusanuyd COOCTBEHHBIX XU3HEHHBIX IUTAHOB C yYETOM JMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMSI:

HKOJIOTMYECKH 11€J1eCO00pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HMCTOYHHUKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMIie;

MOHUMAaHUs TH00aIbHOIO XapakTepa 53KOJOTHYECKHX MpoOsieM, BIUSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIUATILHOM CPENBI;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJB30BaHUS JOCTIKEHUH XUMHUHU JUISl PEUICHHS BOIPOCOB
PalMOHAIBHOTO MPUPOIONOIH30BAHUS;

AKTUBHOT'O HEMPHUATHS AEHCTBUH, TPUHOCAIINUX BpPEIl OKPYX AIOUIEH MPUPOIHON cpene, YMEHUS
MIPOrHO3UPOBATh HEOJATOMPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPEINPUHUMAEMbIX JEHCTBUN U
MpeAOTBpaIIATh UX;

HaJU4usl Pa3BUTOTO HSKOJOTUYECKOTO  MBIIIJIEHUS, 3KOJOIMYECKOM KYJIbTYphl, OIbITA
NEeSATEIbHOCTH SKOJIOTUYECKON HANpaBIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS UMH B MO3HABATEILHOM,
KOMMYHHKATUBHOW ¥ COIMAILHON MpPAaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH
Ue0JIoruH XemMohoouu;

7) 1EHHOCTH HAYYHOT'0 MIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYK{ U OOILIECTBEHHOM MPAKTUKH;

MOHUMAHUS CHeMUGUKA XUMHUM Kak Haykd, OCO3HaHUs e€ ponu B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3IaHUHU LIEJIOCTHOTO MPEICTaBICHHS 00 OKPYKAIOIIEeM MHpE
Kak O E€IWHCTBE NPHUPOABl M YEJIOBEKa, B MO3HAHWU NPHUPOIHBIX 3aKOHOMEPHOCTEM U PpELICHUU
po0GsieM CoOXpaHeHHs IPUPOIHOTO PABHOBECHS;

yOexKAEHHOCTH B 0CO0ON 3HAYUMOCTH XUMHUHU Ui COBPEMEHHOW LMBHIM3ALMU: B €€
T'YMaHUCTUYECKON HaINpaBJICHHOCTH W BAaXXHOW pOJIM B CO3/IaHWUM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpPbI, PEIICHUHU TTI00aTbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHA YEJIOBEUYECTBA — CHIPHEBOIA,



SHEPreTHUYECKOH, MUIIEBON M SKOJIOTHYECKONH OE30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00eCIeYeHUH
YCIIOBUH YCIIENTHOTO TPYJa U SKOJIOTHYECKH KOM(DOPTHOM JKHU3HH KaKJOTO YiIeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  IPaMOTHOCTU:  TMOHHUMAHHUS  CYIIHOCTH  METOJOB  IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIONb30BaTh IOJIydaeMble 3HAHUS IS
aHann3a U OOBSCHEHMS SIBIICHUM OKPYXKAIOIIET0 MUpa W MPOUCXOIAIINX B HEM W3MEHEHUN, YMEHUS
nenatb 00OCHOBAaHHBIC 3aKJTIOYCHHUST Ha OCHOBE HAYYHBIX (DAKTOB W MMEIONIMXCS JAHHBIX C IEIBIO
MOJYYEeHUS] JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HWCITOJIb30BaTh XUMHUYECKUE 3HAHUS IS pelieHUs TpoOseM B
peaNbHBIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN NeATEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO 1 CaMOOOPa30BaHMIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH IO XHMHH B COOTBETCTBUU C JKU3HEHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TPY/la B Pa3JInYHbIX cepax NpodecCuoHaNbHOM AeITeNbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3ynbTaThl OCBOCHUSI Y4eOHOro mpeaMera «XHMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HAUUMblEe TSI (OPMHUPOBAHUS MHPOBO33PEHUS  OOYdYAIOIIMXCA  MEKAMCIUITIIMHAPHBIC
(MexnpeaMeTHbIC) OOILIeHAYYHbIE MOHATHS, OTPAKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MHpa H
cieun(UKy METOZOB TIO3HAHUS, HUCIOJNb3YyEeMBIX B ECTECTBEHHBIX HayKax (Marepus, BELIECTBO,
SHEprus, SBJICHUE, MPOILECC, CUCTEMA, HAyYHBIH ()aKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHeE);

YHHUBEpCaJibHbIE Y4eOHbIC IeicTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHUBHBIC, PETYISATHUBHBIC),
obecrieunBaromue (HopMuUpoBaHHE (YHKIMOHATHHONH TI'PaMOTHOCTH W COLMAIBHON KOMIIETEHIMH
00yJaromumxcs;

CIIOCOOHOCTH 00yJaroIINXCs UCTIOJIB30BATh OCBOCHHBIC MEKINCIUIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIC yueOHbIe JCHCTBUS B IMO3HABATEIHHON M COLMAIBHOM
HPaKTHKE.

MeramnpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIAJCHHE  YHUBEPCAIbHBIMU  Y4eOHBIMHU
MO3HaBaTEIbHBIMU, KOMMYHUKATHBHBIMU M PETYIATUBHBIMH ACHCTBUSM.

Ilo3naBaTeIbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA:

1) 6a3oBble TOrHYECKHE 1eliCTBUSA:

CaMOCTOSITENILHO  (pOpMYIHpOBaTP H  aKTyaIM3UpOBaTh MpPOOJIEMy, BCECTOPOHHE  e€
paccMarpuBarth;

OTIPEIEIATH 1EJI NeITeILHOCTH, 3a/1aBasi MapaMeTphbl M KPUTEPUHU UX TOCTHIKCHUS, COOTHOCUTD
PE3YIbTATHI ACATCIIBHOCTH C MMOCTABJIICHHBIMHA L CIISIMU,

HCIIOJIb30BAaTh IIPpU OCBOCHUHA 3HAaHUHU HpI/IéMBI JJOTUYCCKOI'O MBbBIIIJIICHUA — BBIACIATH
XapPaKTCPHBIC ITPU3HAKH HOHATHUH U YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
MOHATHS JIJIs1 OOBSICHEHUS OT/ICTIHHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUHU TS KJIACCU(UKAITUU BEIIECTB U XUMUYECKUX PEAKITUH;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIC CBSA3U MEXKIY N3YYaeMbIMH SIBICHUSMH;

CTPOUTDH JIOTHYECKUE DPACCYKIeHUs (MHIYKTHUBHBIC, NEAyKTUBHBIC, MO AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHUBOPEUMs] B PACCMATPUBACMBIX SIBICHHUSIX, (DOPMYIUPOBATH BBIBOABI H
3aKJTFOYCHUS,

NPpUMCHATH B IPOHCCCC MO3HAHUA, HUCIOJB3YCMbBIC B XHMHUHU CHMBOJMYCCKUC (3HaKOBBI€)
MOJIeTIH, TPeoOpa30BBIBATh MOJIEIBHBIE TPEICTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI) JJIEMEHTA,
XuUMu4eckas GopMyia, ypaBHEHHUE XUMHUECKONW PEaKLUU — IPU PEHICHUH YUeOHBIX MTO3HABATEIbHBIX



U TPAaKTUYECKUX 3a/a4, NPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS Ui BBISBICHUS
XapaKTePHBIX MPU3HAKOB U3Y4aEMbIX BEIIECTB M XUMHUECKUX PEAKLINH.

2) 0a30BbIe HcCiIea0BaTelIbCKHE TeHCTBUS:

BJIa/IETh OCHOBaMH METO/I0B HAYYHOI'O ITO3HAHUS BEUIECTB U XUMUYECKUX PEaKLIUH;

dbopMynupoBaTh LeIM W 3aJa4d  UCCIIEOBAHMs, HCIOJb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIS
(bopMHpPOBaHUS THIIOTE3HI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJaJeTh HABBIKAMU CAMOCTOSITEJIBHOTO IJIAHUPOBAHUS U TPOBEACHHUS  yUCHHYECKHX
HKCHEPUMEHTOB, COBEpIICHCTBOBATH YMEHHsS HaOII0OJaTh 3a XOIOM IPOLECcCca, CaMOCTOSTEIBHO
IIPOTHO3UPOBATh €ro  pe3ysbTaT, (OPMYIHUPOBAaTH OOOOLIEHHS H  BBIBOABI  OTHOCHUTEIIBHO
JOCTOBEPHOCTH DE3YJIbTATOB HCCIEIOBAaHMS, COCTABIATH OOOCHOBAaHHBIM OTYET O MPOJAETAHHOM
pabore;

pUOOPETaTh OMNBIT YUEHUYECKOW MCCIIEe0BATENBCKON M MPOEKTHOM NEATETbHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB PEIIEHUS MPaKTHUECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOO0B O3HAHUSI.

3) paGora c uHpopMaLHeii:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX HMH(pOpMANMU (HAYYHO-TIOMYJISIpHAs JUTEparypa
XMMHAYECKOTO  COZEp)KaHus, CIpaBOYHbIE IOcOOMs, pecypchl VIHTepHeTra), aHaIU3UPOBAThH
MH(OPMAIIHMIO PA3TUYHBIX BUJIOB U (POPM MpeacTaBICHUS, KpUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTHUBOPEUUBOCTE;

¢dbopMynIHMpOBaTh 3ampOChl W TPUMEHATH pa3IMYHBIE METOAbl MpPU TIOMCKE M  OTOOpe
nHpopManuu, HeOOXOJUMOM I BBIMOJIHEHUS YI€OHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

MpUOOpeTaTh OMbBIT HCHOJIb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMAIbHYIO (GOpMY NpEACTaBICHUS HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

MCIIOJIb30BaTh HAYYHBINH A3BIK B Ka4eCTBE CPEACTBA MPHU paboTe ¢ XMMHUUYECKON HMHpopMaIueil:
NPUMEHATh MEXINpeaAMeTHbIe ((u3nueckne W MaTeMaTHYECKHME) 3HAKM W CHMBOJBI, (HOPMYIIBL,
a00peBHaTypbI, HOMEHKIIATYDY;

MCIOJIb30BATh U IPE0OPa30BHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISITHOCTH.

KoMMmyHnKaTHBHbIE YHHBEPCAJIbHbIE yYeOHbIE 1eliCTBUSA:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ OUATOra W/WIM AUCKYCCHUH,
BBICKA3bIBaTh HJieU, POPMYIHPOBATH CBOU MPEUIOKEHHS] OTHOCUTEIBHO BBITIOJIHEHUS MPEJI0KEHHOM
3a/1a4u;

BBICTYNIAThb C IIPE3ECHTALUEH pe3yJbTaTOB II03HABATEIBHON JEATEIbHOCTH, I1OJYyYEHHBIX
CaMOCTOATCIIBHO HJIM COBMCCTHO CO CBCPCTHHUKAMHU IPU BBIIOJHCHUHU XUMHWYCCKOI'O 3KCIICPUMCHTA,
MPAKTUYECKOW PAabOTHI MO HCCICIOBAHWIO CBOWCTB H3YYaeMbBIX BEIIECTB, pealn3aluu y4eOHOTO
npoekTa U (QOpMYIMPOBaTH BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA IMYyTEM
COTJIACOBaHUS MO3UIMI B X0/1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMHU.

PeryassTuBHbIe yHHBepcaibHble yueOHbIe JelicTBUS:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO JI€ATEIBHOCTS,
ompenensas e€ IeNd U 334a4d, KOHTPOJIMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/ularaeéMblii  QAITOPUTM JCMCTBUH TpU BBINOJHEHHM Y4YEOHBIX M HCCIENOBATENbCKHX 3ajad,
BbIOMpaTh Haubosee 3((PEKTUBHBIA CIOCOO MX pEIIeHUS C Yy4ETOM IOIYYEHHUS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMHUYECKUX PEAKIIMAX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JeSITEIHbHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



NPEIMETHBIE PE3YJIBTATHI
11 KJIACC
[IpenmeTHbie pe3ynbTaThl OCBOEHHS DJEKTHUBHOTO Kypca «PemeHue 3amad 1Mo  XUMHHU
MOBBIIIEHHOTO YPOBHS CIOKHOCTH» OTPAXKAIOT:

3nars/IloHnMAaTh:

Basicneiiniue xumuueckue nonamus

- BBIABJISITh XAapaKTEpPHbIE MPU3HAKU TOHATHI: BEIIECTBO, XUMHYECKUM JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHBIE MU MOJIEKYJISIPHbIE MAacChl, MOH, M30TONbI, XUMHYECKas CBS3b,
3JIEKTPOOTPUIIATENIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCIICHHWS, MOJIb, MOJISIpHAs Macca, MOJISIPHBII
o0beM, BeEIIeCTBA MOJICKYJSIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUS, PAaCTBOPHI, SJEKTPOJHTHI H
HE3JICKTPOJIUTBI, AJIEKTPOJMTUYECKAsT AUCCOLMALNS, THAPOIU3, OKHUCIUTEIh W BOCCTAHOBHUTEID,
OKHCJIEHUE U BOCCTAHOBJIEHUE, OJJIEKTPOJU3, CKOPOCTh XUMHUYECKOM peaklnHh, XHUMHUYECKOe
paBHOBecHe, TEIUIOBOH 3(h(eKT peakiuu, yriaepoIHblid CKeNeT, PyHKIMOHAIbHAS TPYIIa, H30MEpPHs U
FOMOJIOTHSI, CTPYKTYpHasT M NPOCTPAHCTBEHHAs HW30MEpHUs, OCHOBHBIE THUIIBI pEAKIUH B
HEOPraHUYECKOU U OPraHUYECKOU XUMUU;

- BBISABJISTH B3aMMOCBS3U IMOHATHM, HCIOIL30BaTh BAXKHCHUINNE XUMHUUYECKUE MOHSITHS IS
OOBSCHEHHS OTNIETBHBIX (DAKTOB U SIBJICHUM;

- IPUHAJJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTUHEHUI;

- TOMOJIOTH, U30MEPBI;

- XUMUYECKHUE PEAKIIUN B OPraHUYECKOU XUMHUH.

OcHo6Hble 3aKOHBL U MeopUU XUMUU:

- NPUMEHATH OCHOBHBIE MOJOKEHUSI XUMUYECKUX TEOpUM (CTpOEHHUsI aToMa, XUMHUYECKOH
CBSI3U, DJICKTPOJIUTHUYECKON JUCCOUMAIMU, KHUCIOT M OCHOBAHWM, CTPOEHUS OPraHUYECKHUX
COCTMHECHUH, XUMUUECKOW KUHETUKH ) JUIsl aHAJIA3a CTPOCHUS U CBOMCTB BEIIECTB;

- HIOHUMATh IPAHUIBI IPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPHIl;

- noHumath cmeicn llepmoamyeckoro 3akona J[.MI. MeHnneneeBa M HCHOJNB30BaTh €ro JJist
KaueCTBEHHOTO aHaliu3a M OOOCHOBAHHS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHS aTOMOB, CBOMCTB
XUMHYECKHUX IJIEMEHTOB M UX COCIUHCHUH.

Baoicueiimue sewecmea u mamepuainnl

- KJaccU(UIMPOBATh HEOPTAHWYECKUE W OPTraHUYECKHE BEIIECTBA IO BCEM HM3BECTHBIM
KJIaCCU(PUKAIIMOHHBIM MTPU3HAKAM;

- OOBACHATH OOYCJOBJIEHHOCTh MPAKTUYECKOTO TPUMEHEHHsI BEIIECTB WX COCTaBOM,
CTPOECHUEM U CBOMCTBAMU;

- XapaKTepU30BaTh MPAKTUUYECKOE 3HAYCHHE TAHHOTO BEIIECTBA;

- 00BSCHATH O0IIHE CTIOCOOBI U PUHITUIIBI TIOMyYeHUsT HanOoJiee BaXKHBIX BEIIECTB.

Ymemes:

Has3zvieamo uszyuennsvie eeuiecmea no mpuguaibHoil Uiu MelcOyHapoOHoll HOMEHKIanype.

Onpedenamuv/Knaccugpuyuposamsp:

- BaJIEHTHOCTb, CTETIEHb OKUCJICHUS XUMUYECKHX 3JIEMEHTOB, 3apsJibl HOHOB,;

- BUJ] XUMUYECKHUX CBSI3€HM B COEMHEHUSAX U TUIl KPUCTAIUIMYECKON PEILETKH;

- MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT;

- XapakTep Cpelibl BOJHBIX paCTBOPOB BEIIECTB;

- OKHCIIUTENIb 1 BOCCTAHOBUTEIb;

- TMPUHALICKHOCTh BEUIECTB K PA3JIMYHBIM KJacCaM HEOPraHMYECKUX M OpPraHUYECKUX
COCITMHCHMIA;

- TOMOJIOTH U U30MEPHI;



- XMMHYECKHUE PEaKIMU B HEOPTaHUYECKON U OPraHMYEeCKON XUMUHU (IT0 BCEM U3BECTHBIM
KJIAaCCU(UKAMOHHBIM TIPU3HAKAM).

Xapaxmepuzoeambw:

- 8, p U d-37IeMEeHTHI 1o uX nojoxkenuro B [lepuognueckoii cucreme /.M. Menneneena,

- 00mIMe XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB — METAJNIOB U HEMETAJIJIOB;

- 001Me XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COSAMHEHUM, CBOWCTBA
OTJICTBLHBIX MPEJCTAaBUTENICH 3THX KIIACCOB;

- CTPOCHHUE U XMHUYECKHE CBOMCTBA U3YUYCHHBIX OPTaHUYECKUX COCTUHEHHM.

O0vAacHaAmMb:

- 3aBHCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COCIMHEHHH OT ITOJ0KEHHS DJIEMEHTA B
[Tepuonuueckoit cucreme JI.1. Menneneena;

- IPUPOAY XMMHUECKOH CBSI3U (MOHHOM, KOBAJIEHTHON, METAJNINYECKOU, BOIOPOTHOMN);

- 3aBUCHUMOCTb CBOMCTB HEOPTaHUUECKUX W OPTaHMYECKUX BEIIECTB OT MX COCTaBa U CTPOCHMS;

- CYIIHOCTb W3yUYEHHBIX BUJIOB XUMUYECKUX PEAKIIUNA (DIEKTPOIUTHUECKON AUCCOIMAIIHH,
WOHHOTO 0OMEHA, OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX ) U COCTABIISITh X YPAaBHEHUS,

- BJIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIMA W HAa CMEIICHHE
XUMHUYECKOTO PAaBHOBECHS.

Pewamo 3a0auu:

- BBIYMCIICHHE MAacChl PACTBOPEHHOTO BEIIECTBA, COJEPIKAIIETOCS B OMPEIEICHHON Macce
pacTBOpa ¢ U3BECTHOM MAacCOBOM J10JIEH;

- pacyeThl: 00bEMHBIX OTHOIICHHH ra30B MPH XUMHUYECKHUX PEAKITHIX;

- pacyeThl: MacChl BEIIECTBA HJIK 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
1 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUH BEIICCTR;

- pacyeTsl: TerIoBoro A3QeKxra peakium,

- pacueTsl: Macchl (00bEeMa, KOJTUYECTBA BEIIECTBA) IPOYKTOB PEAKIIUH, €CITH OJTHO U3
BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH );

- pacdeThl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CIIA OJTHO U3 BEIIECTB
JIAHO B BUJIE PaCTBOPA C ONPEACICHHON MacCOBOU J10JIENH PACTBOPEHHOI'O BELIECTBA;

- HaXOKJICHHE MOJIEKYJIIPHOU (hOPMYIIBI BEIIECTBA;

- pacueThl: MaCCOBOM MJIM 0OBEMHOM JTOJIM BHIX0/1a TIPOIYKTA PEAKIIMH OT TEOPETUUECKU
BO3MOKHOT0;

- pacueThl: MacCOBOM A0JIH (MacChl) XUMUYECKOTO COSIMHEHUS B CMECH,

- COCTaBJICHHE I[EMOYEK TeHETUUECKOM CBSI3U XUMHUYECKUX COSAMHECHUN (HeopraHudeckas
XUMUS U OpTaHuYeCKast XUMUS ).



4. TEMATHYECKOE IINTAHUPOBAHUE

Ne KonnuyecTBo yacos JJIeKTPOHHbIE
n/n | HaumeHoBaHme pa3/iesioB H TeM KOJI-BO | Teoper. |mpawTi. ; (uudpossie)
MpPOrpaMMbl YACOB 9aACTE S oOpa3oBaTeJbHBIE
pecypcsl
1 CTpyKTypa KOHTPOJIHHO-U3MEPHUTEIHHBIX Bubnmnoreka [JOK
matepuanoB EI'D no xumumu. 1 https://myschool.edu.ru
Oco0eHHOCTH CaMOCTOSTENbHOM MTOATOTOBKH
ITKOTHHUKOB K EI'D
2 Teopernueckne ocHOBBI xumun. OO1as 8 Bubnroreka [IOK
XUMUSA https://myschool.edu.ru
3 Heopranunueckast xumus. 10 bu6nuoreka [TOK
https://myschool.edu.ru
4 Opraanueckasi XuMusl. 10 Bubmumorexa [IOK
https://myschool.edu.ru
5 O0600611eHre 1 TOBTOPEHHE MaTepuaia 3a 5 bubmnoreka [JOK
HIKOJIbHBIN KypC XUMHUH https://myschool.edu.ru
UTOT'O 34 34
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5. HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne | Tema ypoka Konu4yecTBo yacoB Harta DJIeKTPOHHbIE
i MPOBeIeHUS uudpoBbie
nian paxt odpazoBaTteibHbIE
Bcero | KonTpoa. | IlpakTnu. pecypchbl
padoTsI padoThI
1 CtpyKTypa KOHTPOJIBHO-U3MEPHUTENBHBIX MaTepuasioB EI'D o 1 02.09.24 bubnunoreka [IOK
xuMur. OCOOEHHOCTH CaMOCTOSITEIBHOM MOATOTOBKA https://myschool.edu.ru
ITKOTFHUKOB K EI'D
2 XUMHUYECKUN 2JIEMEHT U XUMUYECKAas CBA3b 1 09.09.24 bubmuorexa IIOK
https://myschool.edu.ru
3 Pemenue 3anau o teMe: « XUMHUYECKUAN JIEMEHT U XUMHUYECKast 1 1 16.09.24
CBSI3bY.
4 XuMHYeCcKasg KUHETHKA. 1 23.09.24 bubmuorexa [IOK
https://myschool.edu.ru
5 Pemenne 3anad no Teme: « XUMUYECKAs] KHHETUKA. 1 1 23.09.24
6 Teopus SEKTPOTUTHIECKON TUCCOIHAIIH. 1 30.09.24 bu6mmoreka [IOK
https://myschool.edu.ru
7 | Pemenue 3anay o teme: «Teopus 3IEKTPOIUTHUECKON 1 1 14.10.24
JIUCCOLIAAITII.
8 | OKHCIHUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIHH. 1 21.10.24 bu6nuoreka [IOK
https://myschool.edu.ru
9 Pemenne 3a1a4 o Teme: OKUCIUTETEHO-BOCCTAHOBUTEITLHBIC 1 1 28.10.24
peakuuu
10 | XapakTepucTHUKa METAIJIOB IVIABHBIX MOATPYII U UX 1 28.10.24 Bbu6mmoreka LIOK
COC/IMHCHUH. https://myschool.edu.ru
11 | Pemenue 3amad no teme: «lllenounpie U IMeI109HO3EMEIbHBIE 1 11.11.24
3JIEMEHTHI U KX COCIMHEHUSI, ATFOMUHUN U €T0 COeTMHEHUS.
12 | XapakTeprcTUKa HEMETAJIOB IVIABHBIX MOJATPYIII U UX 1 25.11.24 bu6mmotexa LIOK
COEIMHEHUH (TraJOreHbI, MOArPYIIna KUCIOPO/1a, BOJOPO/). https://myschool.edu.ru
13 | Pemenue 3ama4 1o Teme: «I asoreHsI. 1 1 02.12.24
14 | Pemenue 3amau no teme: «[loarpyrmrma KHCIopoa, BOAOPOI». 1 1 09.12.24
15 | XapakTeprCTHKa HEMETAJUIOB INIABHBIX ITOATPYIII U UX 16.12.24 bubmunorexa LIOK
COeMHEHHH (MOArpyIIna a30Ta, MOArPYIIIa yriiepoa). https://myschool.edu.ru
16 | Pemenue 3anay o teme: «Iloarpymnmna a3oray. 1 1 23.12.24
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17 | Pemenue 3anau no treme: «Iloarpynna yriaepoaay. 1 1 13.01.25

18 | XapakTepucTuka METaJIIOB TOOOYHBIX TTOATPYIIIT M KX 1 20.01.25 bu6nuoreka LIOK
COCIIMHCHUI. https://myschool.edu.ru

19 | Pemenue 3axa4 no teme: «XapakTEPUCTHKA METAJIIIOB 1 1 20.01.25
NOOOYHBIX MOATPYIII H UX COSAUHECHUID.

20 | Teopus cTpoeHHs OPTaHUYECKUX COeqUHEHMI. M30Mepusl. 1 27.01.25 bubiunorexa [TOK

https://myschool.edu.ru

21 | YrmeBoaopoabl — alnKaHbl, ATKEHBI, IAKIOAIKAHbI, ATKUHBL, 1 03.02.25 bu6mmoreka [IOK
aJIKaUEHBI. https://myschool.edu.ru

22 | Pemenue 3amad o Teme: «IIpemensHbie yrieBoI0POIBD». 1 1 10.02.25

23 | Pemenue 3aga4d no teme: «HemnpenenbHble yrIIeBOAOPOIBD). 1 1 03.03.25

24 | ApOMaTHYECKHUE YIIIEBOIOPOIBL. 1 17.03.25 bu6nuoreka [IOK

https://myschool.edu.ru

25 | Kucnopoacoaepxaiire opraHuuecKue CoeIMHEHUS 1 24.03.25 bubnunoreka [IOK
(cpaBHHUTEIBHAS XapPAKTEPUCTHKA CITUPTOB, aIbICTHIOB U https://myschool.edu.ru
KapOOHOBBIX KUCIIOT).

26 | Pemenue 3amaud. 1 31.03.25

27 | Pemenue 3amau. 1 31.03.25

28 | AzoTconeprKalue OpraHudecKrue COeMHEHHUS U OMOIOTHIECKU 14.04.25 Bbu6mmoreka LIOK
Ba)KHBIC BEIECTBRA. https://myschool.edu.ru

29 | Pemenue 3aay. 1 21.04.25

30 | O6o0menune MmaTepraa Mo TeMe MKOJIBHOTO Kypea «O0ras 28.04.25 bubnmnoreka LIOK
XHMUSI» - PEIICHHUE CIOXKHBIX 3371a4, pa300p THITHYHBIX https://myschool.edu.ru
OLINOOK.

31 | O6o6mIeHne MaTepuraa Mo TeMe MKOJBHOTO Kypca 1 05.05.25 Bbubmmoreka [IOK
«Heopranuueckas XuMus» - pELICHUE CI0XKHBIX 33124, pa3oop https://myschool.edu.ru
TUIUYHBIX OIIUOOK.

32 | O6o0menne MmaTeprasa o TeMe MIKOJIBHOTO Kypca 1 12.05.25 bubmmorexa IIOK
«OpraHuueckast XUMUsD) - pEIICHUE CIIOKHBIX 3a1a4, pa30op https://myschool.edu.ru
TUIUYHBIX OIIUOOK.

33 | Umocosviii konmponw 6 popme EID. 19.05.24

34 | Umozcosvlii konmpoaw 6 ghopme EID.

Hmozo 34 15
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6. YHUEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA
1. O.C.Ta6puensn, I'. T'. JIpicoBa «Xumusi. YrinyOneHHslii ypoBeHb» 1yt 11 kinacca.

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. PaGouas nporpamma o xumuu 10-11 knacc Jlunus YMK I'abpuensua ®I'OC. Xumus.

2. VYrnyOnennsiii ypoBeHsb. 11 kimacc. Meroauueckoe mocooue mo XuMuu.
3. EI'D xumusa 2023-2024, 106poTHH.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

1. bubmmoreka I{OK https://m.edsoo.ru

2. Enmunas  komreknmss — nuMdpoBBIX  00pa3oBaTeNbHBIX  pecypcoB.  http://school-
collection.edu.ru/

3. http://fcior.edu.ru. deaepanbHplii IEHTP HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB
(PLIMOP.)

4.  http://orgchem.ru/chem?/index2.htm WHTepakTUBHBI ~ MynbTUMEIMAa  y4EOHHMK
«Opranngeckast XHMHsD»

5. http://alhimikov.net/organikbook/menu.html DnexTpoHHbII yueOHUK IO OpraHUYECKON
XAMHHA

6. http://orgchem.ru/ UaTepakTBHBIN yueOHUK OpraHuvecKas XUMHUS
7. http://www.hemi.nsu.ru/ OcHoBbI XuMuHU. THTEpHET yueOHUK

8.  http://www.chem.msu.su DiekTpoHHas OMOJINOTEKA YIEOHBIX MaTEPHUAJIOB 10 XUMUU
9.  http://himiya-video.com/ Buaeoypoku no xumuu
10. http://www.fipi.ru OUITN

11. http:/college.ru/himiya/. OTKpPBITEIN KOMIEMK: XAMUS.
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