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IlosicHuTEIbHASA 3alIHCKA

Kypc «Xumus 6 oadauax» npennaznayen s yyamuxcs 11-x kimaccoB u
paccuutaH Ha 34 4daca (1 yac B Henemto).

OCHOBHOI aKkIEeHT IpH pa3paboTKe MPOrpaMMBbI Kypca JieJlaeTcsl Ha pelieHun
3a1a4 1o 61okaMm: «O61mas xumusy, «Heopranudeckas xumusiy», «Opranuyeckas
XUMUS.

Oco060e BHUMaHHE YIEISETCI METOIUKE PEIICHUS 3a7a4 110
KOHTPOJIbHO-U3MEPUTENbHBIM MaTepuaiiam EI'D.

e 3JIeKTUBHOI'0 Kypca:

- pa3BUTHUE MMO3HABATEIBHON JEATEILHOCTU 00YUYaIOIINXCS Yepe3 aKTUBHBIC
(bopMBI 1 METO/IBI OOYUCHHS;

- pa3BHUTHE TBOPUECKOTO MOTEHIIMAIa 00yUYaloIIUXCsl, CHOCOOHOCTH
KPUTHUUYECKHU MBICITUTH;

- 3aKpEeIUICHUE U CUCTeMAaTH3allsl 3HAHUH 00yJaroUXCs 0 XUMHUH;

- 00yueHne 00yJaroIMXCsi OCHOBHBIM TMOIX0/IaM K PEIIEHUI0 PACUETHBIX
3a/1a4 10 XMMHUH, HECTAHIAPTHOMY PEIICHHUIO MPAKTHYECKUX 3a/1ad.

3ama4u 3JIeKTHBHOI0 Kypca:
- IOJATOTOBUTH BBIMYCKHUKOB K EJUHOMY IOCYIapCTBEHHOMY 3K3aMEHY I10
XUMUU;

- Pa3BUTh YMEHUS CAMOCTOSTENHLHO paboTaTh C IUTEPATYpOid,
CUCTEMaTHYECKH 3aHUMAThCs pellIeHneM 3a/1ad, paboTaTh C TeCTaMU
Pa3IMYHBIX TUIIOB;

- BBIIBUTH OCHOBHBIE 3aTPYJHEHUS U OLIUOKU MIPH BBHITTOJIHEHUH 3aJaHHH
EI'D no xumuu;

- HAy4YUTh 00YYAIOIIUXCsl PUEMaM PEIICHUS 3a1a9 PA3IMYHbIX THIIOB;

- 3aKPENUTh TEOPETHIECCKUE 3HAHUS ITKOJIHHUKOB TI0 HAaN0O0JIee CI0KHBIM
TeMaM Kypca o0I1ei, HEOPraHUYECKON U OPraHNIEeCKOM XUMUU;

- c110coOCTBOBATh UHTETPAIIMH 3HAHUH YJAIIHXCS MO MpeaMETaM
€CTECTBEHHO-MATEMAaTUYECKOTO LIMKJIA IPU PELIEHUH PACUYETHBIX 3a/]1a4 10
XUMUU;

- POJIOJDKUTH (DOPMHUPOBAHHUE YMEHUS aHATU3UPOBATH CUTYAIIHIO U
J€71aTh MPOTHO3BL.

MECTO YYEBHOI'O INPEIMETA «XHMHUSA B 3AJAYAX» B YUEBHOM
IJIAHE
VY4eOHBIM TIIAaHOM Ha U3YUYEHHUE JAaHHOTO mpenmMeTa otBoautTces Bl 1 kimaccax 34 yvaca.



Coaep:kanue 3J1eKTHBHOI0 Kypca «XuMus B 3a1a4ax»

Tema 1. CTpyKkTypa KOHTPOJIbHO-U3MeEpPHUTENbHbIX MaTepuanoB EI'D no xumum.
Oco0eHHOCTH CaMOCTOSITEIbHOI MOATroTOBKH MK0JALHINKOB K EI'D (1 yac)

1.1Cnemuduxanus EI'D mo xumuu 2026 r. [lnan sx3amenannonnoi pa6otst EI'D mo
xumuu 2026 r. (IIPUJIOXKXEHUE « cnenudukamnumn). Koaudukatop 37€MEHTOB
conepkanus no xumuu 175 coctasiennss KMMos EI'D 2026 r. KonTponbsHo-
U3MEpUTENbHBIE MaTepHraibl o xumMuu 2025-2026 . (aHaIU3 TUMTUYHBIX
omuOoK). XapakTepucTUKa cojepkanus 4actu 1 u yactu 2

Tema 2. Teopernueckue ocHoBbI xuMuH. O6mas xumusi (8 yacon)

2.1. Xumuyueckuii snemenm
CoBpeMeHHBIC MPEJICTABICHUS O CTpoeHUU aToMa. CTpoeHHe IIEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB: S-, P- U -3JIEMEHTHI.
OnekTpoHHas KoHpurypaius aroma. OCHOBHOE U BO30YKJICHHOE COCTOSTHUE
aTOMOB.
[Tepuoanyeckuii 3aK0H U IEpUOANIECKAs CUCTEMa XUMHUECKUX 3JieMeHTOB [1.1.
MenpeneeBa. Pannycbl aTOMOB, UX IEPUOJUYECKHIE U3MEHEHUS B CUCTEME
XUMHUYECKHUX DJIEMEHTOB. 3AKOHOMEPHOCTH U3MEHEHUSI XUMUYECKUX CBOMCTB
3JIEMEHTOB U UX COCAMHEHMI 1o mepuoaaM u rpynmnam. [lonsarue o
PaaIlOaKTUBHOCTH.

2.2. Xumuuecxasi c6s13b U CmpoeHue seujecmsd
KoBaneHTHasi xuMHu4eckas CBsi3b, €¢ Pa3HOBUIHOCTHU (MOJIApHAs U HETIOJIApHas),
MEXaHU3MbI 00pa30BaHUs. XapaKTEPUCTUKH KOBAJCHTHOMN CBSI3U (JUTMHA U DHEPTHS
cBs3M). MonHnas cBa3b.MeTamindeckas cBsizb. BojgopoaHas CBs3b.
DIEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCICHUS U BAJICHTHOCTh XUMHUYECKUX
37eMeHTOB. BeriecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT 0COOCHHOCTEH MX KPUCTANINYECKON PEIICTKH.

2.3. Xumuuecxue peaxyuu

2.3.1. Xumunueckas kuaetuka. Kimaccudukanus xumudecknx peakiuii. TermnoBoi 3g ekt
XUMUYECKOU peakunu. Tepmoxummudeckue ypaBHeHus. CKOPOCTh peakuu, e
3aBUCUMOCTbH OT Pa3IN4HbIX (hakTopoB. OOpaTHMBbIC 1 HEOOPATUMBIC XUMUIECKUE
peakiuu. XuMuueckoe papHoBecue. CMenieHue XMMUYECKOro paBHOBECHS MO/T
JNENUCTBHEM Pa3IUYHBIX (PAKTOPOB.

2.3.2. Teopust 31EKTPOITUTHUYECKON TUCCOLIUAIIAH.
DNEKTPOIUTHUYECKAS JUCCOIUALIMS SJIEKTPOJIUTOB B BOAHBIX pacTBopax. CUIbHBIE U
cnabbie ANeKTpoNuThl. Peakuiny HoHHOro oOMeHa. XapaKTepHble XUMUYECKHE
CBOMCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepPHbIE XUMUUECKUE
CBOMCTBa OCHOBaHUI 1 aM(OTEPHBIX TUAPOKCUIOB. XapaKTePHbIE XUMUUYECKUE
CBOWCTBA KUCJIOT. XapAKTEPUCTUKA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAUHEHUN
C O3ULIMK TEOpHUU AeKTponuTndeckor nuccouuanuu (TI]1). XapakrepHbie
XUMUYECKHE CBOMCTBA COJIEH: CPEAHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
MpuMepe COeUHEHUN alIOMUHUA U ITUHKA). ['unponus coneit. Cpena BOAHBIX
pacTBOPOB: KUCIasi, HEUTpanbHas, menounas. Bogopoauerit nokazatens (pH).
Nupukaropsel. Onpenenenue xapakTepa cpelibl BOJHBIX PACTBOPOB BEILIECTB.



2.3.3. OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMK. Peakiun OKUCIUTENBHO-

2.4.

BOCCTaHOBHTEIIbHBIE, MX Kiaccupukaius Koppo3us MeTauioB U ClIOCOOBI 3aIIUTHI OT
Hee. DIIEKTPOJIN3 pacIlyIaBOB U PACTBOPOB (COJIEH, mieiaoueid, kuciaor). Peakuuu,
MOATBEPKAAIONTUE B3aUMOCBS3b PA3IMIHBIX KJIIACCOB HEOPTAaHUIESCKUX COCTMHCHU.
Pewenue mpenuposounwvix 3adau no meme: « Teopemuueckue 0CHOBbI XUMUMU.
Obwas xumusny (no mamepuanam KHMoes EI'D 2025, 2026 22.)

Beruuciienne Macchbl paCTBOPEHHOTO BEIIIECTBA, COACPIKAIICTOCS B

OIPEICIIEHHON MacCe pacTBOpa C U3BECTHOM MacCOBOM J10Jie. PacyeTsr:
00BEMHBIX OTHOIIIEHUH Ta30B IPH XUMHUUYECKUX PEAKIUAX. PacueThl: TemIoBoro

s dekra peakiuu. Pacuersl: MaccoBOM 107U (MAacChl) XUMUYECKOTO COCTMHEHUS

B cMecu. Hanmcanue ypaBHEHHI OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITHH,
paccTaHoBKa KO3(PPHUITUEHTOB METOIOM IJICKTPOHHOTO OanaHca.

Tema 3. Heopranndeckasi xumus (11 gacos)

3.1. Xapaxmepucmuxa memainnog 2nagHulx NOO2PYNn U ux coOeOuHeHu

OO61ast xapakTepucTHKa MeTauioB raBHbIX noarpynm [-III rpynn B cBsi3u ¢ ux
IIOJIOKEHUEM B IIEPUOJUYECKON CUCTEME XMMHUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. XapaKTepHble XUMUYECKUE
CBOWCTBA IPOCTHIX BEIIECTB U COCAUHEHUN METAJUIOB - IIEJIOYHBIX,
IIEJIOYHO3EMEIIBHBIX, aTFOMUHUS.

3.2. Xapaxmepucmuxa Hememasios 21a8Hblx NOO2PYNN U UX COeOUHEeHUl

OO6m1as xapakTepucTUKa HEMETaUIoB riaBHBIX oarpynn IV-VII rpynn B cBs3u
C UX MOJIO)KEHUEM B TIEPHOUUYECKON crcTeMe XuMU4Yeckux anemeHtos [1. 1.
MenpeneeBa 1 0COOEHHOCTSAMH CTPOCHHS X aTOMOB. XapaKTePHbIE XUMUYECKUE
CBOMCTBA MPOCTHIX BEHIECTB ¥ COSUHEHUN HEMETAIIJIOB - BOJOPO/Ia, TAJIOTEHOB,
KHCIIOPOJIa, cephl, a30Ta, ¢hocdopa, yriepoia, KpeMHUS.

3.3. Xapaxmepucmuka nepexoousix 31eMeHmo8 U Ux coeOUHeHul

XapaKTepuCTUKA MEPEXOAHBIX DJJIEMEHTOB — MEOW, LMHKA, XpoMa,
&Kejaeza MO0 HUX TOJIOKEHUI0 B NEPUOJMYECKON CHCTEME XUMHYECKHUX
sanemenToB .M. MenaeneeBa u 0COOEHHOCTSM CTPOCHHUS WX aTOMOB.
XapakTepHble XMMHYECKUE CBOMCTBA IIPOCTBHIX BELIECTB U COCIMHEHUU
MEPEXOIHBIX METAJUIOB — ME/IH, [IUHKA, XpOMa, JKeJe3a.

3.4 Pewenue mpeHuposounsix 3a0ay no meme. «Heopeanuueckas xumusay (no

mamepuanam KlMoe EI'D 2025, 2026 22.)
PacueTsi: Macchl (00BeMa, KOJMUYECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CIU
OJIHO M3 BEUIECTB JIaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MaCCOBOU JT0JIEN
PacTBOPEHHOTO BelecTBa. PacueThl: MacCOBOM MM 0OBEMHOM 1011 BBIXOA
MPOAYKTa peaKkuu OT TEOPETUYECKH BO3MOKHOI0. PacueTsl: MaccoBoil 1011
(Macchl) xuMHuueckoro coequHenus B cmecu. Onpeaenenue pH cpess
pPacTBOPOM COJIEN.
['eneTnyeckas cBsi3b MEK/1y OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAMHEHUH.
KauecTBeHHbIE peakliui Ha HEOPTaHUYECKUE BEIIECTBA U UOHBI.



Tema 4. Opranuveckas xumus (9 yacos)

4.1. Venesooopoowi
Teopus cTpoeHUsI OpraHUYECKUX COeNUHEHUN. M30Mepus — CTpyKTypHas U
MPOCTPAHCTBEHHAA. | OMOJIOTH ¥ TOMOJIOTUYECKUU PSIA.
Tunsl cBsi3el B MOJIEKYJIaX OpraHUYeCKUX BemlecTB. ['uopuan3anms aToMHBIX
opOutaneit yriepoaa. Pagukan. @yHkiuonanbHas rpynna. Knaccudukamus u
HOMEHKJIaTypa OPraHUuYECKUX COCTMHECHUM.
XapakTepHble XUMUYECKUE CBOMCTBA YIJIEBOJIOPOAOB: ATKAHOB, IIUKJIOAIKAHOB,
aJKEHOB, TUEHOB, aTKUHOB. [[pUpOHBIE HICTOUHUKH YTIE€BOIOPOAOB, UX
nepepadboTka. MexaHu3Mbl peakiuii MPUCOSTUHEHUS B OPraHUYECKON XUMUMU.
[TpaBuno B.B. MapkoBHuKOBa, npaBuiio 3aieBa A.M. XapakTepHble
XUMHUYECKHE CBOMCTBA apOMAaTHUECKUX YTII€BOIOPOIOB: OCH301a U TOJIyoJIa.
MexaHu3MBbI peakiuii J1eKTPOPUIHLHOTO 3aMEIICHUS B OPTaHUYECKUX PEAKIUIX.
BricokoMonekysipHble coeAMHEHMs. Peakiiuy noamMepus3aiuy 1 MOJIMKOHICHCAIUH.
ITonumepsl. I1macTmaccsl, BOJIOKHA, KAydyKH.

4.2. Kucnopoocoodepaicawue opeanuieckue coeoOuHeHusl
XapakTepHble XUMUYECKHE CBOMCTBA MPEEIbHBIX OJJHOATOMHBIX U
MHOT'OATOMHBIX CIUPTOB, heHoIa. XapaKTepHble XUMHUUECKHUE CBOMCTRA
aJIbJACTHUJIOB, MPESTbHBIX KAPOOHOBBIX KUCJIOT, CIOKHBIX 3¢UpoB. buomornuecku
Ba)KHBIE BEILIECTBA: YTJIEBOIbI (MOHOCAXAPU/IBL, AUCAXAPHUIbI, TOJIUCAXAPUIBI).
Peakuuu, moaTBepxKAAIOIIE B3aUMOCBS3b YIJIEBOAOPOAOB U
KHUCIJIOPOJICOAEPKAIINX OPTAHNYECKUX COEUHEHU.
Opranuyeckue COeTMHEHUSI, CO/IepKAIINe HECKOIbKO (QyHKIIMOHATbHBIX.
Oco0EeHHOCTH XMMHUYECKUX CBOWCTB.

4.3.A30mcooeporcawjue opeanuyeckue coeOuHeHus U OUOI02UYeCKU BAX’CHbIE
opeanuuecKue geujecmaeda
XapakTepHble XUMHUYECKHE CBOMCTBAa a30TCOAEPXKAIIMX OPraHUYECKUX
COEIMHEHUI: aMUHOB U aMUHOKHCIIOT. buoiornyecku Ba)kKHbIE BEILECTBA:
KUpPBI, O€NTKH, HYKICUHOBBIE  KHUCIOTHL.  ['opmoHBL.  DepMeHTHI.
MeraiopraHu4ecKue COEUHECHUS.

4.4. Pewienue npaxmudeckux 3aoad no meme: « Opeanuueckas xumusy (no mamepuaiam
KUMoes EI'D 2025, 2026 22.)
Haxoxxnenue monekynsipHoi popmyiibl BemecTBa. [ 'eHeTndeckas CBsI3b MEXKIY
HEOPraHWYECKUMU U OPTraHUYECKUMH BEIIECTBAMHU. | €eHETUUECKas CBA3b MEXKIY
OCHOBHBIMM KJIACCAMH HEOPTAHMYECKUX BellecTB. KauecTBEHHbIE peaknu Ha
HEKOTOPBIE KJIACChl OPTaHUYECKUX COCIMHEHUH (aJIKEHBI, alIKaHbl, CIIUPTHI,
aNbJICTUBI, KAPOOHOBBIE KUCIIOTHI, YTIIEBOIbI, Oenkn). UaeHTudukamnms
OPTaHUYECKUX COCTMHCHUU.

Tema 5. O0001IeHNE ¥ IOBTOPEHNE MAaTEePHAJIa 3a KyPC MIKOJAbHbIA xumuu (5
4acoB)OCHOBHBIC TOHATHUA U 3aKOHBI XUMUU. [leprondeckuii 3aKoH
J.N.MenneneeBa u ero pusnyeckuii cMbIci. Teopusi CTpOSHHsI OpraHUuYECKUX
BemecTB A.M. byTiiepoBa 1 0COOEHHOCTH OPraHUYECKUX COETUMHEHUM.
OKuUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY B HEOPraHUUECKOW U OPraHUYECKOU
XUMHUHU. ['eHeTnuecKas CBI3b MEXKIY HEOPTaHUYECKUMH U OPTaHUYECKUMHU
COEAUHEHUSAMU. DKCIIEPUMEHTAIBHBIE OCHOBBI OPraHUYECKOW U HEOPTaHUYECKOMN
xumuu. Pabota ¢ KOHTPOIBbHO-U3MEPUTENbHBIMU MaTepuaiamu EI'D no xumuu.
Hmoeoewiii konmponw 6 popme EI'D.



Pe3yabTaThl 0CBOCHHSA Kypca
JlesITenbHOCTh YyUUTENS B 00YUEHUU XUMHUH B CPEIHEN LIKOJIE JOJIKHA OBITh HaIllpaBjieHa Ha
JNOCTHKEHHE 00YyYaIOIUMUCS CIENYIOIUX AUYHOCHIHBIX Pe3Yibmamos:.

e B IIEHHOCTHO-OPUEHTAIIMOHHOU cdhepe - oco3HaHue POCCUNCKON TPakIaHCKON
MUJEHTUYHOCTH, TaTPUOTU3MA, YyBCTBA TOPJOCTH 32 POCCUNCKYI0 XMMUYECKYIO HAYKY;

e B TPYyIOBOH cdepe - 2omosHocmb K OCO3HAHHOMY BbIOOPY JanbHeMIen
o0pa3oBaTeIbHOM TPACKTOPUH B BBICILIEH IIKOJIE, IJ€ XUMHUS SIBISIETCS
npoduMpyroneil TMCUUILIMHON;

o B II03HABATEJIbHOW (KOTHUTUBHOM, HHTEIJIEKTyaIbHON) cepe - ymeHue ynpapisiTh
CBOEH MO3HABaTEIbHOM JIEATETbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00Pa30BaHUIO,
B TOM YHCJIe CaMO0OPa30BaHUIO, HA IPOTSKEHUU BCEH KU3HU; CO3HATEIILHOE
OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHON
npodeccroHaIbHON U 00IIECTBEHHOM JeATEIbHOCTH,

o B cdepe cOepekeHUsl 3JOPOBbS - HpUHAMUE U peanu3ayusi IEHHOCTEH 3JI0pOBOTO U
6e3omacHoro oopasa KU3HU, Henpusmiue BPEIHbIX MPUBbIUEK (KypEeHUs, YIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB) HA OCHOBE 3HAHUI O CBOWCTBAX HAPKOJIOTHYECKUX U
HAapKOTUYECKUX BEIIECTB.

Memanpeomemmnuvle pe3ynbmamul 0C60EHUA 6bINYCKHUKAMU CPEOHell WKOJIbl Kypca
xumuu:

e UCNOL3068aHUE YMEHUIN U HaBBIKOBPA3JIUYHBIX BUOB MTO3HABATEILHON JIESITEIBHOCTH,
IIPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS (CHCTEeMHO-UH(POPMAIIMOHHBIN aHaJn3,
HaOII0/IeHHe, U3MEPEHHE, MPOBEICHUE YKCIIEPUMEHTA, MOJICIUPOBAHHUE,
UCclieIoBaTeNbCKas ACATEIbHOCTD) ISl U3YUYEHUS PA3IMYHBIX CTOPOH OKPY KAIOLIEH
JICUCTBUTEIBLHOCTH;

e 8ladeHue OCHOBHBIMHM MHTEUICKTYAIbHBIMU ONEepaIusaMu: OPMYJIHPOBKA THIIOTE3HI,
AHAJIU3 U CUHTE3, CPABHEHUE U CUCTEMATU3aIM s, BBISIBIICHUE IPUUYNHHO-CIICICTBEHHBIX
CBSI3€H M MONCK aHAJIOTOB;

e NO03HaHUe 00BEKTOB OKPYKAIOIIETO MHUpa OT OOIIEro Yepe3 0COOCHHOE K ¢ TMHUIHOMY;

e YMeHUe TCHEPUPOBATh UJICH M ONIPEICIIATh CPEACTBA, HEOOXOIUMBIC JIS UX
peanu3anuu;

e YMeHue ONIPEICIATh LEIN U 3aJa9H JICATSIbHOCTH, BEIOMPATH CPEJICTBA PeaTH3aAIINH
1IeJI1 ¥ IPUMEHSATh UX Ha MPAKTHUKE;

e UCNOJIb306aHUe PA3TMYHBIX UICTOYHUKOB JIJIS ITOJTYyYSHHS] XUMUISCKON HH(popMaIuy,
IMOHUMAaHKE 3aBUCUMOCTH COACPKaHUSA U (DOPMBI TIPEACTABICHUS HHPOPMAITUN OT
1eJiel KOMMYHUKAIIMK U aJpecara;

e YMeHue MPOJYKTUBHO OOIIATHCS U B3aMMOJCUCTBOBATH B MPOIIECCE COBMECTHOM
JeSATEIBbHOCTH, YIYUTHIBATh MO3UIIUH IPYTUX YIACTHUKOB JICATEILHOCTH, 3 (PEKTUBHO
paspeiiatb KOHPIUKTHI;

e 20MOBHOCMb Y CTIOCOOHOCTH K CAMOCTOSTEIFHON HHPOPMAIIMOHHO-TTIO3HABATEILHOM
NeSTeIBbHOCTH, BKIIIOYasi YMEHHUE OPUEHTUPOBATHCS B PA3IMUHBIX HCTOUYHUKAX
HH(pOPMALINH, KPUTHYECKH OIICHUBATh M MHTEPIPETUPOBATH MH(GOPMAITHIO,
MOJYYAEMYIO U3 Pa3JIUYHBIX UCTOYHHUKOB;

e YMeHue UCTOJIb30BATh CPe/CTBA MHGOPMAITUOHHBIX K KOMMYHUKAIIMOHHBIX
texHosoruii (nanee - UKT) B penieHun KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U



OpraHU3alMOHHBIX 33]1a4 C COOIIOEHUEM TPeOOBAaHUI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHON 0€30MaCHOCTH;

o 81a0eHnue SI3bIKOBBIMH CPEJICTBAMHU, B TOM YHCJIE U A3bIKOM XUMUH, - YMEHUE SACHO,
JIOTUYHO Y TOYHO U3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BAaTh a/ICKBATHBIE SI3bIKOBbHIE
CPEIICTBA, B TOM YHCJIE U CUMBOJIbHbBIE (XMMUYECKUE 3HAKH, POPMYJIbI U YPABHEHHUS ).

Ilpeomemuvimu pe3ynromamamu V3ydeHrs XkMUU Ha 0230BOM YPOBHE Ha CTYIICHH
CpeaHero o0Iero 00pa3oBaHusl IBISIOTCS:

1) B mo3HaBaTenbHOM cdepe:

o 3HaHue (MOHUMAHUE) U3VUEHHBIX NOHAMUL, 3AKOHO8 U MeOopPUll;

e YMeHue ONHCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO TPOBECHHbBIC
AKCTIIEPUMEHTHI, UCTIOJIB3YS JJIsl ITOTO €CTECTBEHHBIN (PYCCKUM, POTHOMN) SI3BIK U SI3bIK
XUMUU;

e yMeHue KIACCU(PUITUPOBATH XUMUUECKHUE IIEMEHTHI, TIPOCTHIE U CJIOKHBIC BEIIECTBA, B
TOM YHCJI€ U OPTaHUYECKUE COCUHEHUS, XUMUYECKUE PEAKIIUU 10 Pa3HbIM
OCHOBAHMUSIM;

e YMeHue XapaKTEepHU30BaATh U3YUCHHBIC KJIACCHI HEOPTAHUYECKUX U OPTaHUYECKUX
COEIMHEHUI, XUMUYECKHE PEaKLINH;

e 20MOBHOCMb IPOBOJIUTH XUMUYECKHUM SKCTIEPUMEHT, HaOII0aTh 3a €ro MPOTEKaHUEM,
(uKCUpOBaThH PE3YJIBTATH CAMOCTOSATEIHLHOTO U IGMOHCTPUPYEMOTO IKCIIEPUMEHTA U
JenaTh BBIBOBI;

o yMmeHue GOPMYIHPOBATH XUMUYECKHE 3aKOHOMEPHOCTH, POTHO3UPOBATH CBOMCTBA
HEU3YUYEHHBIX BEIECTB 10 aHAJIOTMU CO CBOMCTBAMU U3YUYCHHBIX;

e MOUCK UICTOYHUKOB XUMHUYECKON HHPOpMAIINH, MTOTydeHIE HEOOXOIUMOMN
nH(OpPMAIINH, €€ aHaTIU3, U3TOTOBICHUE XUMUYECKOTO HH(OPMAIITMOHHOTO MPOIYKTa U
€ro Mpe3eHTalus;

e - 61adeHue 00s13aTEILHBIME CIIPABOYHBIMU MaTepuanamu: [lepruoanyeckoit cuctemMoit
xumudeckux dneMenToB J[. M. Menaeneesa, Tabnuiieii pacTBOPHUMOCTH,
ANEKTPOXUMHUYECKUM PSAJIOM HAIPSHKEHUNA METAIIJIOB, PAIOM 3JIEKTPOOTPULATEIBHOCTH
- JUT XapaKTEPUCTUKU CTPOECHUS, COCTAaBA U CBOMCTB aTOMOB XUMUUYECKUX JIEMEHTOB
I-IV neprosioB 1 00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB;

e ycmauosieHue 3aBUCUMOCTH CBOMCTB U MPUMEHECHUS BaXKHEUIINX OPraHUYECKUX
COEIMHEHUN OT UX XUMHUYECKOTO CTPOEHUSI, B TOM UUCIIE U 00YCITOBIEHHBIX
XapaKTEpPOM 3TOTO CTPOCHHUS (MPeIeIbHBIM WIH HENPEIEIbHbIM) U HATMYUEM
(GYHKITMOHAIBHBIX TPYIITI,

o MoOenupoganue MOJIEKYIN BaXXKHEUIINX HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB;

e NOHUMAHUE XUMHYECKOW KapTUHBI MUPA KaK HEOTHEMJIEMOW YaCTH LUEITOCTHOU
HAay4YHOU KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHOU cdepe - aHATU3 U OLIEHKA MOCIEACTBUMN JJIsl OKPYKaIoen
cpebl OBITOBOM M MPOU3BOACTBEHHON JIEITEIIbBHOCTH Y€JIOBEKA, CBSI3aHHOW C MPOU3BOJACTBOM
U niepepaboTKON BaXKHEUIINX XUMUYECKUX MPOTYKTOB;



3) B Tpy0BOi1 cpepe - nposedenue XUMHUUECKOTO SKCIEPUMEHTA; pa36umue HaBbIKOB
y4eOHOH, NPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOHN AESATEIBHOCTH IPH BBHITOTHEHUT
MHIUBUIYATBHOTO TPOEKTA M0 XUMUHU;

4) B cdhepe 310pOBOTO 00pasza KU3HU - coOnt00eHue TIPaBuil 0€30IaCHOT0 0OpaIleHus ¢
BEII[ECTBAMHU, MaTepHAIAMH U XUMUYCCKUMH MPOIIECCAaMU; OKa3aHHUE IEPBOI TTOMOIITH TIPH
OTpaBJICHUAX, OXKOTAX M IPYTUX TPaBMaX, CBI3aHHBIX C BEIICCTBAMH H JJAOOPATOPHBIM
000py/I0BaHHEM.

TemaTu4eckoe IVIAHUPOBAHME MO 3JIEKTUBHOMY KYpCY
«X¥MMHUA B 32124

Ne KosauuecTBo
HauMeHoBaHue pa3aesioB U TeM
n/ 4acos
n
CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX
1 [Marepuanos EI'D no xumuun. OcobeHHOCTH 1
CaMOCTOSTEIbHOM MOJATOTOBKU IKOJIBHUKOB K
EI'D
Teopetnueckue ocHOBBI XUMUH. OOIIast XUMUS
2. 8
3. |Heopranuueckas XUMHs 11
4. |Opranudeckasi XumMus 9
5 O6001IeHNE 1 TOBTOPCHIE MaTepHaa 3a 5
* [IIKOJBHBIN

KYypC XUMHUHU

toro 34




Kaﬂe}mapﬂo-TeMaanecxoe IJIAHUPOBAHHUE

I[aTa MPpOBEACHUA

Konuye- N
No 3aHATUH
o HaumeHoBaHue pa3iesioB U TeM CTBO A prp—
1acos pyemast yeckas
1 CTpyKTypa KOHTPOJIbHO-U3MEPUTEIbHBIX 1u
marepuasoB EI'J nmo xumuu. OcodbeHHocTH
CaMOCTOSITEJIbHOM MOAT0TOBKH MIKOJIbHUKOB K EI"™J
1.1 | CTpykTypa KOHTPOJIBLHO-U3MEPHUTEIBLHBIX MATCPHUATIOB. 1
Tunossle omIMOKK MpH BhINONHEHUH 3aaanuid EI'D no 04.09.26
xuMuH. OCOOCHHOCTH MOATOTOBKH K SK3aMCHY .
2 Teopernyeckue ocHOBbI XuMuM. O0MIAs XUMUS 84
2.1 | XuMU4eCKUi 2IeMEHT U XUMHUYECKas CBSI3b. 1 11.09.26
2.2 | Pemenue 3ama4 o reMe: « XUMHYECKUI DJIEMEHT U 1 18.09.26
XUMHUYECKAsl CBSI3bY.
2.3 | XuMu4eckas KHHETHKA. 1 25.09.26
2.4 | Pemenune 3aqa4 no teme: « XUMHUECKast KHHETHUKA. 1 02.10.26
2.5 | Teopus 2AEKTPOTUTHIECCKOMN TUCCOIHAITHIH. 1 09.10.26
2.6 | Pemenue 3amau o teme: « Teopust 31€KTPOIMTHUECKON 1 16.10.26
JICCOIIAAIAI.
2.7 | OKUCIHUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 1 23.10.26
2.8 | Pemenue 3agau o teme: « OKUCIUTEITHHO- 1 17.11.26
BOCCTAaHOBUTEJIHHBIC PEAKITHI.
3 Heopranuyeckasi xummust 114
3.1 | XapakTepucTHKa METAJIOB IIABHBIX TOATPYIII U UX 1 06.11.26
COEIMHEHHNN.
3.2 | Pemenne 3amau mmo teme: «Illemounsie u 1 13.11.26
IETI0YHO3EMEIIbHBIC ATIEMEHTHI i UX COCMHCHUS,
QIFOMUHUH ¥ €T0 COCTMHCHUSD.
3.3 | XapaKkTepuCTHKa HEMETAJUIOB TIIABHBIX MOJTPYII M UX 1 20.11.26
COCJIMHEHUH (TaJIOTEHBI, TOJrPYIIa KACIOPO/Ia,
BOJIOPO/I).
3.4 | Pemenue 3ama4 1o teme: «I anoreHsn. 1 27.11.26
3.5 | Pemenne 3amau mo Teme: «lloarpymma kucioposa, 1 04.12.96
BOZIOPOI».
3.6 | XapakTepucTrUKa HEMETAIIJIOB TIABHBIX MOATPYIII U UX 1 11.12.26
COEeIMHEHUH (ITOATpyIIa a30Ta, NOATPYIINA YIIEepoa).
3.7 | Pemenne 3amau o teme: «[loarpymnma azoray. 1 18.12.26
3.8 | Pemenne 3amau o teme: «[loarpymnmna yriepomaay. 1 25.12.26
3.9 | XapakTepucTuka METaJUIOB TOOOYHBIX MOATPYIII U UX 1 15.01.27
COCTUHCHU.
3.10 | HectannmapTHbie 3aa4i B HEOPTaHUYECKOH XHUMUHU. 2 22.01.27
29.01.27
4 Opranuyeckasi Xumus 94
4.1 | Teopusi CTpOCHHSI OPTAHUYECKHUX COSAMHCHUN. 1 05.02.27
N3omepus. YrieBoaopoabl — ajJKaHbl, alIKEHBI,




OHUKJIOAJIKAaHbI, AJIKWMHBI, AJIKAJUCHBI..

4.2 | Pemenwue 3anau o teme: «lIpenensubie 1 12.02.27
YTIEBOJOPOIBD».

4.3 | Pemenue 3anad o reme: «HenpenensHbie 1 19.02.27
YTIEBOJOPOIBD».

4.4 | ApoMaTH4eCKHe yrieBOIOPOBIL. 1 26.02.27

4.5 | Kucnopoacoaepxaiine OpraHuIecKue COeTNHEHUS 1 05.03.27
(cpaBHUTENBHAS XapaKTEPUCTHUKA CIIUPTOB, AJTbJIETU/IOB
1 KapOOHOBBIX KHCIIOT).

4.6 | Pemrenue 3amau. 1 12.03.27

4.7 | Pemenue 3agau. 1 19.03.27

4.8 | AzoTcoaepikaIire OpraHndecKue COSMHEHUS 1 1 26.03.27
OMOJIOTUYECKH BaYKHBIC BEIIECTBA.

4.9 | Pemenue 3aau. 1 09.04.27

5 O0001IeHHe ¥ TOBTOPEHUE MaTepUaJia 3a Su
IIKOJIbHBIN KYpPC XUMHH

5.1 | O6o0menne MaTeprana Mo TeMe MKOJIBHOTO Kypca 1 16.04.27
«O01mas XuMus» - peleHe CI0KHBIX 3a/1a4, pa3oop 23.04.21
TUITUYHBIX OITHOOK.

5.2 | O0o0menne MaTepuana 1o TeMe IMKOJIBHOTO Kypca 1 30.04.27
«Heoprannueckas Xumush» - pelieHue CI0XKHbIX 3a/1ad,
paz00p THMUYHBIX OIMHOOK.

5.3 | O6061enne MaTepraia o TeMe MKOIbHOI0 Kypca 1 07.05.27
«Opranuyeckas XUMUs - pelIeHUe CIOXKHBIX 3a/1a4,
paz00p TUMUYHBIX OIMHOOK.

5.4 | Umoeosviii konmponws 6 popme EID. 1 14.05.27

5.5 | Umoeoswiii konmponws 6 popme EID. 1 21.05.27
Hmoezo 34u.




Jlureparypa

Hopmamuenas 6aza snekmuenozo Kkypca

1)  ®enepasibHbII roCy1apCTBEHHBIN 00pa30BaTENbHBINA CTAHAAPT CPEIHETO OOILETO
o0Opa3oBaHus, yTBEPKAEHHBIN MPUKa30M MUHUCTEPCTBA 00pa3oBaHus U Hayku P® ot
17.05.2012 r. Ne 413(penaxus ot 29.06.2017 r.) «O0 yrBepxkaeHun dpeaepaibHOro
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHJAPTa CPEAHEro (TIOJTHOr0) 00IIEro
o0Opa3zoBaHUs»

2)  IIpuka3z MunucrepcTBa npocsemenust PO ot 12 aBrycra 2022 r. Ne 732 "O
BHECEHUHU U3MEHEHU B eiepaibHblid rOCyJapCTBEHHBIM 00pa30BaTENbHbIN CTaHIapT
cpenHero o011ero oopa3oBaHus, YTBEPKACHHBIN MpHUKa3oM MUHUCTEPCTBA
oOpazoBanus u Hayku Poccutickoit @eaeparuu ot 17 mast 2012 1. Ne 413

4)  Cneuudukanys 3Kk3aMeHAMOHHON pabOThI MO0 XUMUU €JUHOTO TOCYJaPCTBEHHOTO
sk3aMeHa 2026 rona.

5) Koaudukarop 371€MEHTOB COAEPKAHUS 110 XUMUHU ISl COCTaBICHUS
KOHTPOJIBHBIX U3MEPUTEIBHBIX MATEPUAIOB €IMHOTO FOCYAaPCTBEHHOTO

sk3aMena 2026 ron.

Jlumepamypa 0ns yuumens (Memoouueckas no no020moeKe WKoabHukos k EI'D no xumuu)
1. IIporpamma kypca xumuu s 8-11 kinaccoB o01eo0pa3zoBaTebHBIX YUPESXKIACHUH (aBTOP
INa6puensa O.C.) u npuMepHas mporpaMMa CpeIHEeTo MOJHOT0 001Iero 00pa3oBaHus 10
xumud. bazoBeiit ypoBeHb (COOPHUK HOPMATHBHBIX JIOKYMEHTOB. XUMHUS /COCTABUTEh
2. /1. nenposa
2. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 110 XUMHH JIJIs TOCTYHAIOIINX B
BY3bl. — M.: HoBas BosiHa
3. Hopoubkun B.H. Xumus. EI'D. 10-11 knacc. TemaTudeckuit TpeHUHT. 3a1aHus
0a30BOT0 U MOBBIIIIEHHOT'O0 YPOBHEH cliokHOCTH. M3narenbeTBo: Jlernon. 2018 rog.
4,  Jloponbkun B.H. Xumus. EI'D. 10-11 knacc. 3aanus BHICOKOTO YPOBHS
cinoxaoct. M3narensctBo: Jlernon. 2018 rox.
5. HTepHeT pecypcsl
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