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ITosicHuTeIbLHASA 3aMUCKA

Y4eOHblIif Kypc BHEYpOUHOU JesiTenbHOCTH «CHCTEMHOE TOBTOPEHHE Kypca XUMUNY pa3paboTaH B
COOTBETCTBHH C:

- ®enepanbHbIM 3akoHOM OT 29 nekabpst 2012 r. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Oenepanun» (c uamenenusimu ot 14.07.2022 r. Ne262-D03);

- mpukazoM MuHucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanun ot 17 mast 2012 r. Ne
413 «O06 yTBepkIeHUH (eIepallbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa CPETHETO
obmero oopazoBaHus» (B pell. mpukaszoB oT 29 aekadps 2014 r., 31 nexabps 2015 r., 29 urons 2017 1.,
npukazoB Munnpocsemenus Poccun ot 24.09.2020 r. Ne519, ot 11.12.2020 r. Ne712) (nanee — @I'OC
COO0);

- npuka3zoM MunucrepcTBa npocselienus Poccuiickoit @eneparuu ot 28 aBrycrta 2020 roga Ne 442
«O0 ytBepxnenuu [lopsiaka opranuszaiiy U OCyIIeCTBICHUS 00pa30BaTENbHON NESTEIBHOCTH 110
OCHOBHBIM 00111€00pa30BaTeILHBIM IPOTrpaMMaM - 00pa30BaTeIbLHBIM IIPOTrPAMMaM HA4aJIbHOTO OOIIIEro,
OCHOBHOT'0 OOIIIETO M CpeTHero oo1Iero oopazoBanus» (B peaakiuu mpukasza ot 20 Hosopst 2020 roga Ne
655);

- CII 2.4.3648-20 «CaHuTapHO-31HIEMHAOIOTHYECKHIE TPEOOBAHMS K OpraHU3aIii BOCITUTAHUS U
o0ydeHUsI, OTIbIXa U 03JIOPOBJICHUS ACTCH U MOJIOJICKI, YTBEPIKICHHBIMH ITOCTAHOBJICHHEM [ JTaBHOTO
roCyIapCTBEHHOr0 caHUTapHOro Bpaya P® ot 28 centsaops 2020 roma Ne28, 3apeructprupoBaHHBIMU B
Mumnrocte Poccun 18 nexabps 2020 rona, peructpaiioHHbid Homep 61573);

- OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMOi cpeHero oo1ero 0opa3oBaHu (yTBEPKICHHON
npukaszom 98/ox ot 31.08.2023 r.;

- KaJleHJapHbIM Y4eOHBIM rpapuKoM cpeiHero o0Iiero o0pa3oBaHus, yTBEPKACHHBIMH MPUKA30M
Ne97/om ot 31.08.2023 1.;

- y4eOHBIM IJIAHOM CPEHEro o0IIero 00pa3oBaHusl, YTBEPKAEHHBIM MpuKazoM Ne 96/o1 oT
31.08.2023 r.

PaGouas mporpamma paccuntana Ha 34 yaca B rof ( luac B Heneno).

Ienau Kypca BHEYPOUHOIi 1eSITEILHOCTH

- pa3BUTHE NO3HABATENIBLHOM IEATEIHLHOCTH 00yUaIONINXCS Yepe3 aKTUBHBIE (POPMBI U METOIBI
oOy4eHus;

- pa3BHTHE TBOPYECKOTO IMOTSHITHAJIA O0YUJAIONTUXCS, CTOCOOHOCTH KPUTHUECKH MBICTHUTH;

- 3aKpeIUICHUE W CHCTEMAaTH3aIUsl 3HAHUH 00yJaroNIXCs 10 XUMUH;

- 00y4eHHE 00YJArOIIUXCS OCHOBHBIM ITOJIX0JIaM K PEIICHUIO PACYCTHBIX 3a/1a4 110 XHUMHH,
HECTaH/IaPTHOMY PEIICHUIO MPAKTUYECKUX 3a]1a4.

3agaun Kypca BHEYPOYHOMH AeSITeJIbHOCTH
- IOATOTOBUTH BBIMMYCKHUKOB K €IMHOMY T'OCYJIapCTBEHHOMY SK3aMEHY M0 XUMUMU;
- Pa3BUTh YMEHHUS CAMOCTOSITENILHO PadOTaTh € JIUTEPATYPO, CHCTEMATHYECKU 3aHUMAThCS
pelieHreM 3ajad, paboTaTh ¢ TECTaMU PA3JIUYHBIX TUIIOB;
- BBISIBUTH OCHOBHBIE 3aTPYJHEHUS U OUIMOKHU MU BBINOTHEHUH 3a1anuil EI'D mo xummu;
- Hay4uTh 00y4aIOIIMXCs PUEMaM pelIeHUs 3a/1a4 pa3InYHbIX TUIIOB;



- 3aKPETHTh TEOPETUIECKIE 3HAHUSI ITKOJILHUKOB M0 Han0oJiee CII0KHBIM TeMaM Kypca 0011eH,
HEOPraHWYECKOM M OpraHUYeCKON XUMUU;

- CHOCO6CTBOBaTB HHTCrpaniun 3HAaHUH ydamuxcs 1mno npeaMeraMm CCTCCTBECHHO-MAaTCMATHUYCCKOTI'O
LMKJIA TIPU PELIEHUH PACUETHBIX 33a]a4 [0 XUMUU;

- IPpOOOJIKUTDH (bopMI/IpOBaHI/Ie YMCHUA aHAJIU3UPOBATh CUTYAllUIO U A€JIaTh IIPOTrHO35bI.

ConeprxaHue Kypca BHEYPOUHOIi TesTeJIbHOCTH «CHcTeMHOe MOBTOPEHHE Kypca

XUMHUn»
Tema 1. CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuasoB EI'D no xumun. OcodbenHocTu
CaMOCTOSITe/IbHOI MOAroTOBKM IK0JIbHUKOB K EI'J (1 yac)

Cnemudukamnus EI'D mo xumuu 2024 r. [1nan sk3amenanronHon padotsl EI'D o xumuum 2024 r.
(ITPUJIOKEHUE x cnenmdukanun). Koaudukarop 31eMEHTOB COACPXKAHUS TI0 XUMHH JUTSI COCTABJICHUS
KIMog EI'D 2024 r. KoHTponbHO-U3MEpHUTENIbHBIE MaTepraibl 1o XxuMun 2022-2023 r. (ananu3
TUIUYHBIX OIIHOOK).

Xapakrtepuctuka coaepkanus yactu A EI'D mo xumun 2024 1. XapakTepucTUKa COJIepKaHUs YacTH
B EI'D no xumuu 2024 r. Xapaxrepuctuka conepxxanus yactu C EI'D no xumun 2024 r.

Tema 2. TeopeTudyeckne 0CHOBbI XuMHHU. O01ass xumus (8 4acos)

2.1. Xumuueckuii snemenm

CoBpeMeHHbIe MTPEICTABIEHHS O CTpOoeHUH aToMa. CTpOeHUE NEKTPOHHBIX 000JI04EK aTOMOB
3JIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB: S-, P- U d-3JeMEHThI. DJIEKTPOHHAS! KOHPHUTYPALIUs aTOMa.
OcHOBHOE 1 BO30Y>KIEHHOE COCTOSIHUE aTOMOB.

[Iepnonnueckuil 3aKOH U NEPUOIMUYECKAs CUCTEMA XUMUYECKUX 3i1eMeHToB [[.1. Menneneena.
Paguycel aToMOB, UX IEPUOINYECKUE U3MEHEHNS B CHCTEME XUMUYECKUX JIEMEHTOB. 3aKOHOMEPHOCTH
M3MEHEHHUS XMMHUYECKHUX CBOMCTB AJIEMEHTOB U UX COEAMHEHUH 1o nepuojam u rpynnam. [lonstue o
PaiMOaKTUBHOCTH.

2.2. Xumuyeckas c643b U cmpoeHue geujecmesa

KoBasnenTHas xuMu4eckast CBs3b, €€ Pa3HOBUAHOCTH (TIOJIAPHAS U HETIONISIPHAS), MEXaHU3MBI
oOpa3oBaHMsl. XapaKTEPUCTUKHU KOBAJICHTHOM CBS3M (IJIMHA U dHEpTus cBsA3H). MloHHas CBA3b.
Mertannuueckas cBsi3b. BonopoaHast cBs3b.

DneKTpooTpulaTeIbHOCTh. CTENEHb OKUCIIEHNS U BAJIGHTHOCTh XUMUYECKUX JIeMEHTOB. BemiecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHUS. 3aBUCUMOCTh CBOMCTB BEILIECTB OT OCOOEHHOCTEN MX
KPHUCTAJUIMYECKOMN PEIIETKH.

2.3. Xumuueckue peakyuu

2.3.1. Xumuyeckass KHHETUKA

Knaccudukanus xumudeckux peakiuid. TernoBoit 3¢ ekt XuMHUecKoi peakiuu.
Tepmoxumudeckue ypaBHeHHS. CKOPOCTh PEaKINH, €€ 3aBUCUMOCTb OT PAa3IIMYHBIX (PaKTOPOB.

OObpaTtumble U HEOOpaTUMble XUMUYECKHE peakuu. XUMHUecKoe paBHoBecHe. CMeleHue
XMMHYECKOT0 paBHOBECHS O] IEHCTBUEM pa3IMUHBIX (PaKTOPOB.

2.3.2. Teopust 3AEKTPOIUTAYECKON AUCCOIUALINHI

DNeKTpOIUTHYECKAst TUCCOIMALIUS SIIEKTPOJIMTOB B BOJHBIX pacTBopax. CHUJIbHBIE U clla0ble
ANEKTPONIUTHI. Peakiinu noHHoro oOMeHa.

XapakTepHble XUMUYECKHE CBOMCTBAa OKCHU/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepHbIE
XUMHYECKHE CBOIICTBA OCHOBaHHUM U aM(OTEPHBIX THIPOKCUIOB. XapaKTEPHbIE XUMUYECKHE CBONCTBA
KHCIIOT. XapaKTEepUCTHUKA OCHOBHBIX KJIACCOB HEOPTaHUMUYECKUX COSAMHEHUN ¢ TIO3UIIUHU TEOPUN
aneKTposuTuydeckoi aucconuanun (TI/]).



XapakTepHble XUMUYECKUE CBOWCTBA COJIEN: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIIEKCHBIX (Ha
MIpUMEpe COSTMHECHUN aTIOMUHUS U [IMHKA). [ 'uaponus coneit. Cpena BOJHBIX PaCTBOPOB: KUCITAs,
HeNTpanbpHas, menodHas. Bogopoausiii nokaszarens (pH). MaaukaTopsl. Onpenenenne xapakrepa cpeibl
BOJHBIX PACTBOPOB BEILIECTB.

2.3.3. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

Peakuuu okuciIMTEIbHO-BOCCTAHOBUTENbHBIE, UX KiIaccudukaius Koppo3us MeTamioB u criocoObl
3aIUTHI OT Hee. DIIEKTPOJIN3 PACIIaBOB M PACTBOPOB (COJICH, mIenodeit, kucior). Peakiumy,
MOATBEP K IAOIIUE B3aUMOCBSI3b PA3IMUHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUN.

2.4. Pewuenue mpenupogounsvix 3aoau no meme: « Teopemuueckue ocnogvl xumuu. Oouian
xumusay » (no mamepuanam KUMoe EI'J)

Brruncnenue Macchl paCTBOPEHHOT'O BEILIECTBA, COAEPKAILErocs B OIPEEIIEHHON Macce pacTBopa ¢
M3BECTHOM MaccoBoil osiel. PacueTsl: 00beMHBIX OTHOLICHH ra30B MpU XUMUYECKUX PEaKIUsX.
Pacuersr: TemmoBoro 3 dekra peakimu. PacueTs: MaccoBoi JOIM (MacChl) XHMHYECKOTO COSAMHCHHS B
cmecu. Hanmcanue ypaBHeHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN, pacCTaHOBKA
KO3 PHUIIMEHTOB METOAOM 3JICKTPOHHOTO OanaHca.

Tema 3. Heopranuveckasi xumus (10 yacon)

3.1. Xapaxmepucmuka memannos eiaeHblx NOOZPYNN U UX COeOUHEHULL

OO1as xapakTeprcTUKa METaioB THaBHbIX noArpynn [-I1I rpymnm B cBs3U ¢ UX MOJIOKEHUEM B
MEPUOINYECKON cucTeMe XxuMuueckux anemMeHToB J.M. MenaeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTOMOB.

XapakTepHble XUMHUECKUE CBOMCTBA MTPOCTHIX BEIIECTB M COSUHEHUN METAJUIOB - IIEIOYHBIX,
LIEJI0YHO3EMEIbHBIX, aTFOMUHMUSL.

3.2. Xapakxmepucmuka HemMemaiiog 21aéHbIX NOOSPYNN U UX COeOUHEeHU

OO61mas xapakTeprcTUKa HeMETaIoB riaaBHbIX noarpynm [V—VII rpymnm B ¢BS3U ¢ UX MOJOKEHUEM
B IIEPUOIMYECKON cucTeMe XxuMuueckux aemeHToB J.M. MenneneeBa 1 0COOEHHOCTSIMU CTPOCHUS UX
aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHUI HEMETAIIJIOB - BOJOPO/a,
raJloreHoB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHUSI.

3.3. Xapaxmepucmuka nepexooHvlx 31eMeHmMO8 U UX COeOUHEHUT

XapakTepucTrKa NepexXoIHbIX JIEMEHTOB — ME/IM, LIMHKA, XpOMa, JKeJie3a M0 UX MOJ0KEHUIO B
MEePUOINYECKON cucTeMe XxuMuueckux anemMeHToB J.M. MeneneeBa 1 0cCOOEHHOCTSIM CTPOEHHUS UX
aTOMOB.

XapakTepHble XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHUN MTEPEXOJHBIX METAJIIOB —
MeH, IMHKA, XpoMa, KeJesa.

3.4. Pewuenue mpenupoeounvix 3aoau no meme: «Heopzanuueckas xumusy» (no mamepuanam
KHMoe EI'D )

Pacuetsl: macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CITH OJHO U3 BEUIECTB JIaHO
B BHJIE PACTBOPA C OIIPEIEICHHON MAaCCOBOM J10JI€ paCTBOPEHHOIO BEUIECTBA.

Pacuertsl: MaccoBoil Hin 00BEMHOM JOTU BBIXOJIA MPOAYKTA PEAKIIMH OT TEOPETUYECKU
BO3MOKHOTO. PacueTsl: MaccoBo# 071 (Macchl) XUMHAYECKOTO coeAnHeHus1 B cMecu. Onpeaenenne pH
Cpedbl paCTBOPOM COJIEH.

['eneTnveckas CBsSI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTaHUUYECKUX coenHeHni. KauecTBeHHbIE
peakly Ha HEOPTAaHUYECKUE BEIIECTBA U MOHBI.

Tema 4. Opranunyveckas xumus (10 yacoB)

4.1. Yenesooopooul

Teopus cTpoeHUs OpraHUYECKUX COeIMHEHNN. VI30MepHst — CTPYKTypHas U IPOCTPAHCTBEHHAS.
['omosi0rM ¥ rOMOJIOTMYECKUH P,

Tunel cBsizel B MOJIEKyJIaX OPraHMYECKUX BemecTB. [ mOpuan3aiust aTOMHBIX OpOUTANIeH yriiepoaa.
Panukan. @ynkiuonanpHas rpymnmna. Kinaccudukaius 1 HOMEHKIATypa OpraHUYeCKIX COeTUHEHUI.



XapakTepHble XMMUYECKHE CBOMCTBA YIIIEBOJOPOOB: AIKAHOB, IIUKIOAIIKAHOB, AJIKEHOB, JIUEHOB,
anKuHOB. [IpupoHBIE HICTOYHUKH YTIIEBOJIOPOIOB, UX TIepepadoTKa. MexaHNu3Mbl peakIuii
IIPUCOEANHEHNS B opranndeckoi xumuu. IIpasuno B.B. MapkoBHukoBa, npasuio 3aiinesa A.M.

XapakTepHble XUMHUYECKHE CBOMCTBA apOMATHUECKHUX YIIIE€BOJOPOIOB: OEH30J1a U TOJIYOJIa.
MexaHU3MBbl peakluil 3JeKTPOGUIBLHOTO 3aMEIICHHS B OPTaHUYECKUX PEaKIIHIX.

BricokoMonekyisipHble coenHeHus. Peakuny nonumepusanuu U NoJuKoHieHcauuu. [lonumepst.
[InacTMacchel, BOJIOKHA, Kay4yKH.

4.2. Kucnopoocoodepaicawue opeanuueckue coeOuHeHus

XapakTepHble XUMHUYECKUE CBOMCTBA IPENEIbHBIX OJHOATOMHBIX 1 MHOTOATOMHBIX CIIMPTOB,
¢denona. XapakrepHble XUMUYECKHUE CBOMCTBA aJIbJICTH/I0B, IPEACIbHBIX KAPOOHOBBIX KUCIIOT, CIIOKHBIX
s¢upoB. buonornuecky BaxxHbIE BEIIECTBA: YIIIEBOAbI (MOHOCAXAPH/IbI, TUCAXAPHIbI, TOJIUCAXAPUIBI).
Peakuuu, noaTBepKIaronIMe B3aUMOCBSI3b YIIIEBOJOPOI0B U KUCIOPOACOAEPKAIINX OPTraHUYECKUX
COETUHEHUH.

Oprannyeckue COeIMHEHUS, CO/IeprKaIlIie HECKOIBKO (YHKIIMOHATBHBIX. OcOOEHHOCTH
XUMHUYECKHUX CBOMCTB.

4.3. A3omcoodeporcawyue opeanuueckue coeOuHeHUs U OUON0SUUECKU BANHCHBLE OPSAHUYECKUe
sewjecmaa

XapakTepHble XUMUYECKHE CBONCTBA a30TCOAECPKAIINX OPTaHUYECKUX COEIMHEHUIN: aMUHOB U
aMUHOKHCIIOT. bronornuecku Ba)kHbIe BEIIECTBA: KUPBI, OTIKU, HYKJIEHHOBBIE KUCIOTHL. [ OpMOHBI.
®epMeHTbl. MeTaINIOPraHuYeCKUE COEAMHEHHUS.

4.4. Pewwenue npakmuueckux 3aoau no meme: «Opzanuueckas xumusny (no mamepuaiam
KHMoe¢ EI'J)

HaxoxneHnue monekyisipHoit ¢popmyIibl BelecTBa. [ eHeThueckas CBsA3b MKy HEOPraHUUYEeCKUMHU U
OpraHMYEeCKMMU BenlecTBaMU. ['eHeTnyeckas CBsi3b MEXKAY OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX
BemiecTB. KauecTBeHHbIE peakuu Ha HEKOTOPHIE KJIACCHl OPraHMYECKUX COSTUHEHHH (aIKEHBI, aJIKaHbl,
CIIMPTBHI, aJIbACTH/IbI, KAPOOHOBBIE KUCIIOTHI, yIIIeBOAbI, Oenkn). neHTnukamus opranngecKinx
COETUHEHUH.

Tema 5. O6001IeHHe M MOBTOPEeHHE MaTepHaJia 3a KypC IIKOJIbHbIA XUMHH (5 4acoB)

OcHoBHbIE OHATHUSA U 3aKOHBI XUMuH. [leproanueckuii 3akon JI.M1.MenzaeneeBa u ero pusndeckuii
cmbicia. Teopust cTpoeHus opranndeckux BeuectB A.M. bByTiiepoBa 1 0cOOEHHOCTH OPraHUYECKUX
coeuHEeHU . OKUCINTENbHO-BOCCTAHOBUTEIBLHBIE PEAKIIMU B HEOPTaHUUECKOW U OPraHUYECKON XUMUH.
['eneTnveckast CBSI3b MEXKy HEOPTAHMUECKUMHU U OPTraHUYECKUMU COSAMHEHUSIMU. DKCIIEPUMEHTAITHHBIC
OCHOBBI OPTaHUYECKON U HEOPTAHUYECKOU XUMUH.

PaboTa ¢ KOHTPOJIBHO-U3MEpPUTENbHBIMU MaTepuanaMu EI'D mo xumum.
Hmozosviii konmpons 6 popme EI'D.

Ilnanupyembie pe3yJbTAThl 0CBOCHUS KypPCa BHEYPOUYHOM AeATEIbHOCTH:
JIn4HOCTHBIE pPe3ybTAThI OCBOCHHSI Y4eOHOI0 Kypca

— B [I03HABATENIbHOM (KOTHUTUBHOM, HHTEIUIEKTyalIbHON) chepe — yMEHHE yNpaBIIsTh CBOSH
M03HABATENbHOM JESTETLHOCTHIO, TOTOBHOCTD U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO0, Ha MPOTSHKEHUHU BCEH JKU3HH; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCHEIIHONW NPOo(ecCHOHATBLHON 1 00IIIeCTBEHHOH IeATEIbHOCTH;
MertanpeameTHble pe3yJibTaThl 0CBOEHUSI BBINYCKHMKAMM Kypca XHMMU:

— HCIIOJIB30BAaHME YMEHHM U HABBIKOB PA3JIMYHbIX BUJIOB [I03HABATEIbHON JEATEIBHOCTH, IPUMEHEHNE
OCHOBHBIX METOJIOB ITO3HAaHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHaIn3, HAOII0ACHUE, U3MEPEHHE,



MIPOBEACHUE SKCIIEPUMEHTA, MOJICTUPOBAHHE, UCCIIEIOBATENbCKAS NEATEIbHOCTD) ISl U3YUYEHUS
Pa3IMYHBIX CTOPOH OKPYKAIOIIEH TEUCTBUTEIBHOCTH;
— BJIaJICHHE OCHOBHBIMU MHTEIUICKTYaIbHBIMU OTIEpaIsIMu: GOpMYyITHPOBKA TUTIOTE3bI, aHAIIU3 U
CHUHTE3, CPAaBHEHUE U cUCTeMaTH3alusl, 0000IIeHre U KOHKPETU3allHsl, BbISIBICHHE IPUYUHHO-
CJIEJICTBEHHBIX CBSA3EH U MOUCK aHAJIOTOB;
— MO3HaHHE 00BEKTOB OKPY3KAIOIIEr0 MUPa OT OOIIEro 4epe3 0COOEHHOE K eAMHUYHOMY;

— yMEHHE TeHEPUPOBATh UJICH U ONIPEICIIATh CPEJICTBA, HEOOXOAMMBIE JIJISl X Peallu3alliu;
— YMEHHE OIpeessaTh LeId U 3a/1a4i IeATeIbHOCTH, BBIOUPATh CPEJICTBA pealn3aluu el U
MIPUMEHATH UX Ha IPAKTUKE;
— HCIIOJIb30BAHKE PA3TMYHBIX UCTOYHUKOB JIJIS TIOTYYCHHSI XUMUYIECKOW WH(OpMAIIUU, TOHUMAHUE
3aBHCHMOCTH COZIepaHus ¥ (POpMbI IpeICTaBIeHNUs HH(DOPMALIUK OT LieJel KOMMYHUKAILIUY U aJIpecara;
— yMEHUE MPOJTYKTUBHO OOIATHCS U B3aUMO/ICHCTBOBATH B MPOIIECCE COBMECTHOM JCITEILHOCTH,
YUUTHIBATh MO3UIMU JPYTUX YYACTHUKOB JIEATEIbHOCTH, YD (PEKTUBHO pa3peiiaTh KOHPIUKTHI;

— FOTOBHOCTH U CITIOCOOHOCTH K CaMOCTOSITENIbHOW HH(DOPMAIIMOHHO-TT03HABATEILHOMN JIEITeILHOCTH,
BKJIIOYAsi yMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUHHUKAX UH(POPMAILIUU, KPUTUYECKU OLIEHUBATh U
WHTEPIPETHUPOBATH HHPOPMAIIUIO, TTOTYyUAEMYIO U3 PA3JIMUYHBIX HCTOYHUKOB;
— YMEHHE HCIOIb30BaTh CPeICTBAa MH(GOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI (aiee —
UKT) B perieHun KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 33]1a4 C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MMaCHOCTH, TUTUEHBI, pecypcocOepekeHUs, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;
— BJIQ/ICHUE SI3bIKOBBIMU CPE/ICTBAMU, B TOM UHUCJIE U SI3bIKOM XUMUU — YMEHUE SICHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOUKY 3PEHHS, HCTIOJIB30BaTh a/ICKBATHBIC SI3bIKOBHIE CPEJICTBA, B TOM YHCIIC U
CHUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (DOPMYIIbl M YPABHEHHS).

I[IpeaMeTHBIMH pe3yJbTATAMM U3YUYEHUs XUMUHU HA 0a30BOM YPOBHE Ha CTYIICHH CPETHEr0 0OIIETro
00pa3oBaHUs SIBISIFOTCS:

1) B mo3HaBaTeIBHOM cdepe:

1. 3naTb/MOHUMATH:
— BaXHEHIITNE XUMUYECKUE TTOHSITHS;
— OCHOBHBIE 3aKOHBI U TEOPUU XUMUU;
— Ba)KHEHUIIINE BEIIECTBA U MaTEPHAIIbI

2. Ymerhb:
— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA IO TPUBHAIILHOW MUJTU MEXKTYHAPOIHON HOMEHKJIIATYPE;
— OmpenesITh/KIaccupUIMpPOBaTh: BAIEHTHOCTD, CTETIEHb OKUCICHHUS XUMHUUECKHUX dJIEMEHTOB, 3apsIbl
HMOHOB; BUJI XUMHUYECKUX CBSI3€H B COCTMHEHUSIX U TUI KPUCTATUIMUECKOU PEMIETKU; XapaKTep CPeIbl
BOJIHBIX PaCTBOPOB BEILIECTB; OKUCIIMTENb U BOCCTAHOBUTENb; MPUHAICKHOCTh BELIECTB K Pa3IMYHbIM
KJIacCaM HEOPTaHMYECKUX U OPTaHUYECKUX COCTMHEHHI; TOMOJIOTH U H30MEPHI; XUMUYECKUE PEAKIINH B
HEOPraHMYECKOHN M OpraHN4ecKoi XUMHH (TI0O BCEM U3BECTHBIM KJIACCU(UKAIIMOHHBIM MTPU3HAKAM);
— XapaKTepu30BaTh: S-, P- ¥ d-37eMeHTHI 10 UX nosnoxeHuto B Ilepuoanueckoit cucreme /1. U.
MenzeneeBa; o0IIMe XUMUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB HEOPTAHUUYECKUX COSAMHEHUMN, CBOMCTBRA
OTJIETTbHBIX MPEJCTAaBUTENCH ITHX KJIACCOB; CTPOCHUE M XUMUUYECKHE CBOMCTBA M3YYCHHBIX OPraHUYECKUX
COCJIMHEHMH;
— OOBSICHATH: 3aBUCHMOCTb CBOMCTB XUMHUUYECKHUX JIEMEHTOB M MX COSAMHEHUN OT MOJIOKEHHUS dJIEMEHTA
B [lepuoanueckoii cucreme /. 1. MenaeneeBa; npupoay XMMUYECKOH CBS3U (MIOHHOM, KOBAaJIEHTHOM,
METAJITINYECKON, BOJIOPOAHOM ); 3aBUCUMOCTD CBOIMCTB HEOPTAaHUYECKUX U OPraHMYECKUX BEILIECTB OT UX
COCTaBa M CTPOCHHUS;, CYIIHOCTh U3yUEHHBIX BUIOB XUMHUECKHUX PEaKIHi (JIEKTPOTUTHIESCKON
JUCCOITMAITIN, HOHHOTO 0OMEHA, OKMCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX) M COCTABIIATh MX YPABHEHUS;
BIUSTHUE Pa3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIIUU M Ha CMEIICHNE XUMHUYECKOTO
paBHOBECHSI;

— MJIAHUPOBATH/MIPOBOAUTD: SKCIIEPUMEHT IO MOTYYCHHUIO M PACTIO3HABAHHUIO BAYKHEUIITHX
HEOPTraHUYECKUX U OPTaHUYECKUX COCTMHEHHM, C yIETOM MTPUOOPETEHHBIX 3HAHUH O MPaBUIIaX
0e30macHO# paboTHI ¢ BelleCTBAMU B 1a0OpAaTOpHH U B OBITY; BRIYUCICHHUS IO XUMUYECKUM (hopmyrnam u
YpaBHEHUSM.



— YMEHHE OIUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSATENBLHO IIPOBEICHHBIE IKCIIEPUMEHTHI, UCTIOIb3Y S
JUTSl 9TOTO €CTECTBEHHBIN (PYCCKUH, POAHOMN) S3BIK U SI3bIK XUMUU;

— yMeHHe KIacCu(UIUPOBATh XUMHUYECKHUE AIEMEHTHI, IPOCTHIEC U CIIOKHBIC BEIIECTBA, B TOM YHCIIC U
OpraHUYeCKHE COETMHEHUS, XUMUUECKUE PEAKIIUHU IO Pa3HbIM OCHOBAHUSIM,;

— YMEHHE XapaKTepU30BaTh U3YUEHHbIE KJIACChl HEOPraHUYECKUX U OPIraHUYECKUX COEIMHEHUH,
XUMUYECKUE PEAKLINH;

— TOTOBHOCTb ITPOBOJIUTH XUMHUYECKHI SKCIEPUMEHT, HAOII01aTh 32 €ro MpoTeKaHueM, (PUKCUPOBAThH
pe3yabTaThl CAMOCTOSTEIBHOTO U IEMOHCTPUPYEMOI'O SKCIIEPUMEHTA U JI€J1aTh BBIBOJIBL;

— yMeHHue popMyJIUPOBATH XMMHUUECKHUE 3aKOHOMEPHOCTH, TPOTHO3UPOBATh CBOMCTBA HEM3YUEHHBIX
BELIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yUEHHBIX;

— MOUCK UCTOYHUKOB XUMUYECKOM HH(OpMaLINU, TOTydYeHUE HEOOX0AUMOIN HHpOpMAINH, ee aHaAIU3,
M3TOTOBJICHHE XMMUYECKOTO HH(POPMAITMOHHOTO POAYKTA U €r0 MPEe3CHTAIHS;

— BJIaJIcHHE 00s13aTEIbHBIMU CIIPAaBOYHBIMH MaTepranamu: [lepuoanueckoit cucTeMoil XuMHUYEeCKUX
anemenToB /1. V1. MenaeneeBa, TabauIe pacCTBOPUMOCTH, HNEKTPOXUMUYECKUM PSIIOM HAPSHKEHUN
METaJUIOB, PSAAOM 3JEKTPOOTPULIATEIBHOCTH — JJI XapaKTEPUCTUKHU CTPOCHMS], COCTaBA U CBOMCTB
aTOMOB JIEMEHTOB XUMHUYECKUX 1eMeHTOB [-1V meprnonoB u 00pa3oBaHHBIX MU MPOCTHIX M CIIOKHBIX
BEILIECTB;

— YCTaHOBJICHHE 3aBUCUMOCTH CBOMCTB U IPUMEHEHHU S BAXKHEUIIINX OPTaHUYECKUX COCTUHEHUN OT UX
XUMHYECKOTO CTPOCHHSI, B TOM YUCIJIE U 0O0YCIOBICHHBIX XapaKTePOM 3TOTO CTPOEHUSs (MpeAebHbIM WU
HENpeIeTbHBIM) M HAJTHIMeM (yHKITHOHATBHBIX TPYIIIT;

— MOJIETTMPOBAHUE MOJIEKYJI BaKHEUIINX HEOPIraHUYECKUX U OPTaHUUYECKUX BEILECTB; — IMOHUMaHUE
XUMHYECKON KapTUHBI MUPa KaK HEOTHEMJIEMOW YaCTH 1IEJIOCTHON HAyYHOW KapTUHBI MUPA;

2) B IEGHHOCTHO-OPUEHTALMOHHON cepe — aHaIMu3 U OI[EHKa MOCIEeICTBUN I OKPYXKAIOIIEeH cpeibl
OBITOBO W TIPOM3BOJCTBCHHOM JCITEILHOCTH YEIIOBEKA, CBSI3aHHOM C TPOU3BOJICTBOM U IIepepabOTKOM
BAKHEUILINX XUMHUYECKUX MMPOAYKTOB;

3) B Tpy0BOii chepe — mpoBeieHNe XUMHYECKOTO IKCTIEPUMEHTA; pa3BUTHE HABBIKOB yUEOHOI,
MIPOEKTHO-UCCIIEI0BATENBCKON, TBOPUECKON JEATEIbHOCTH MPU BBIITOJIHEHUH UHAUBUIYAJIBHOTO ITPOEKTA
10 XUMHH;

4) B cdepe 310poBOro 00pasa KU3HH — COOIIOIEHUE MPaBUil 0€30MacHOr0 00pallleHus ¢ BEIIeCTBAMU,
MaTepuagaMi U XUMHUYECKHMH MTPOoLieccaMy; OKa3aHUE IEPBOil MOMOIIU IIPU OTPABIEHMSIX, OKOrax U
JIPYTHUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U TaOOPATOPHBIM 000pPyI0BAHUEM

TemaTnuyeckoe NJIAHUPOBAHUE

Ne HanmeHoBaHue pa3iesioB U TeM KouuvecTBo
n/n 4acoB
1 CtpyKTypa KOHTPOJIBHO-U3MEPHUTENBHBIX MaTepuanoB EI'D mo xumumn. 1
Oco0eHHOCTH CaMOCTOSITENIbHOM MOATOTOBKH MIKOIHHUKOB K EI'D
2 Teopetuueckue ocHOBBI XuMuH. OOIIas XUMHUS 8
3 Heoprannueckas xumus 10
4 OpraHuueckasi XuMust 10
5 O0001IeHNEe U TOBTOPEHNE MaTepralia 3a NIKOJIbHBIH KypC XUMHU 5
Hroro 34

IToypoyHoe miaHupoBaHHe

Ne Koanue- JlaTa npoBeaeHust
(-) s
HaumeHoBaHue pa3aesioB U TeM CTBO 3aHATUH
n/n
4acoB Ilnanu- ‘ dakTn-




pyemast yecKas
1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIBHBIX 1u
matepuanaoB EI'D no xumun. Oco6ennocTn
CAMOCTOSITEJIbHOM NMOATOTOBKY MKOJbHUKOB K EI'D
1.1 | CrpyKTypa KOHTPOJIbHO-U3MEPUTENIBHBIX MaTEPUAIIOB. 1
Tunosele oMOKY MPHU BBINOTHEHUH 3aaanuil ET'D mo
xuMuU. OcOOEHHOCTH MOJITOTOBKHU K 9K3aMEHY.

2 Teoperuueckue 0CHOBBI XUMUHM. O01Iass XUMHUSA 8u
2.1 | XuMu4yecKui dJIEMEHT U XUMHYECKasl CBS3b. 1
2.2 | Pemrenue 3amad mo reMe: « XUMHYECKUI DIIEMEHT U 1

XUMUYCECKASI CBS3DY.
2.3 | XuMuueckas KHHETHKA. 1
2.4 | Pemenue 3aga4 mo teMe: « XUMHYECKasi KHHCTHUKA. 1
2.5 | Teopus 2ICKTPOIHTHICCKON JTHCCOIMAIIHIH. 1
2.6 | Pemenue 3amad o teme: «Teopus 3IEKTPOTHTHICCKOMN 1
JIACCOLIMAITAN.
2.7 | OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIC PCAKIIHH. 1
2.8 | Pemrenne 3aga4d o reme: «OKUCIUTEIBHO- 1
BOCCTAHOBHTEIIbHBIC PEAKITUNY.

3 Heoprannuyeckasi XuMus 104

3.1 | XapakTepucTrHka METaJJIOB IIABHBIX MOJATPYIIT U UX 1
COEJIMHEHUN.

3.2 | Pemenue 3ama4 o teme: «lllemounsie u 1
IIEJIOYHO3EMEIbHBIC AJICMEHTBI U UX COCIHMHCHUS,
AJTIOMUHHUM M €T0 COCTHHCHUS.

3.3 | XapakTepucTHKa HEMETAIIJIOB IIaBHBIX NOJATPYII U X 1
COeIMHEHUH (TalOTeHbI, TOATPYIIA KUCIOPO/a,
BOJIOPOJI).

3.4 | Pemenue 3agau mo Teme: «l agoreHbI». 1

3.5 | Pemenue 3anau o teme: «lloarpynmna kucinopoa, 1
BOJIOPOJIY.

3.6 | XapakTepucTHKa HEMETAIIJIOB IIaBHBIX HOJATPYII U X 1
coeIMHEHUH (MoArpymnmna a3oTa, MOJArPYINa yriieposa).

3.7 | Pemenue 3anau o teme: «[loarpymnma azoray. 1

3.8 | Pemenue 3agau o teme: «lloarpymnmna yriaepogay. 1

3.9 | XapakrepucTuka METAIJIOB MOOOYHBIX TOJATPYII U X 1
COCJIMHEHUH.

3.10 | Pemenue 3amau mo teme: «XapakTepUCTHKA METAIIIOB 1
MOOOYHBIX MOATPYII U UX COSTUHCHUIY.

4 Opranuyeckasi XuMUs 10y

4.1 | Teopus CTpOCHHUS OPTAaHUYECKUX COCAMHEHU. 1
N3omepusi.

4.2 | YrieBogopoabl — ajJKaHbl, aTKeHbI, [IMKJIOATKAHBI, 1
AJIKWHBI, aJIKaIUCHEI.

4.3 | Pemenue 3amau no teme: «IIpeaenbupie 1
YTJI€BOJIOPOIBI».

4.4 | Pemenue 3amau o Teme: «HenpeaenpHbie 1




YIIIEBOAOPO OB .

4.5 | ApomaTH4eCcKHe YIIIeBOIOPOIbI. 1
4.6 | Kuciopozacoaepskame OpraHidecKue COeTMHCHHUS 1
(cpaBHHTEBHAS XapaKTEPUCTUKA CITUPTOB, AJIHJICTHIOB
1 KapOOHOBBIX KHCJIOT).
4.7 | Pemenue 3amau. 1
4.8 | Pemenue 3amad. 1
4.9 | AzoTcoaepikaiiye OpraHndecKue COeTMHEHUS 1 1
OMOJIOTUYECKU BAKHBIC BEIIECTRA.
4.10 | Pemenue 3amau. 1
5 O06o0011IeHHEe ¥ TIOBTOPEHHEe MaTepuaJa 3a ) |
IIKOJIbHBIN KYPC XHMHUH
5.1 | O6o61menne MaTepraia o TeMe IMKOJIBHOTO Kypca 1
«OO0m1as XuMush» - petieHue CI0XKHBIX 3a1a4, pa3doop
THMMMYHBIX OMTHOOK.
5.2 | O6obmerre MaTepuraa Mo TeMe MKOJIBHOTO Kypca 1
«Heoprannueckas XuMus» - pelIeHnue CI0KHBIX 3a7ad,
pa300p THIMUYIHBIX OMHOOK.
5.3 | O6obmerne MaTepuraa mo TeMe MKOIBHOTO Kypca 1
«Oprannydeckasi XMMUs» - pEIICHHE CI0KHBIX 3a/1a4,
paz00p THIMUYHBIX OIMHOOK.
5.4 | Umoeoswiii konmponw 6 hopme EID. 1
5.5 | Umoecoswiii koumponaws 6 ghopme EID. 1




