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MNOSACHUTEJIBHAS 3AIIUCKA
PaGouast mporpamma cocTtaBieHa Ha OCHOBE aBTopckoiu mporpammbl B.B. Epemura YMK

«Xumus. Yrayonenuslii ypoenb. 10—11 knacce» B.B. Epemuna, H.E. Kyspmenko, B.J.

Tepenuna, A. A. JIpo3nosa, B. B. JIyauna ai1s mkos ¢ yriyOJieHHBIM U3ydeHueM npenmera. 10-

11 xmacc u IlpumepHONl OCHOBHOW O00pa3oBaTeNbHON MpPOrpaMMoil cpeaHero oOIIero

oOpazoBanus. Ilpu cocraBneHMHM TpPOrpaMMbl HCIOJNB30BAINCH HOPMATHUBHO-TIPABOBBIE

NOKyMeHThI: DeepalibHbIi TOCYIapCTBEHHBI 00pa30BaTEeNbHBIA CTaHAAPT CPEIHETO OOIIEero

obOpaszoBanusi (yTBepkaeH mpukazomM MuHoOpHayku Poccuu ot 17 mas 2012 r. No 413,

3apeructpupoBad B MuHiocte Poccun 07.06.2012 r, perucrpanuonssiii Homep 24480) c

n3meHeHussMu (B pen. Ilpukaza MunoOpuayku Poccuu ot 29.12.2014 Nel645, ot 31.12.2015

Nel578, ot 29.06.2017 Ne 613, npuka3 MunoOpnayku Poccum ot 17.05.2012 N 413 «O06

yTBepxkaAeHUH DenepalibHOr0 TroCyAapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHAapTa CPEIHEro

o0miero oOpa3oBaHUSA», YTBEP)KICHHBIM mpukazoM MunoOpHayku Poccum ot 29.12.2014 N

1645); yuuTBIBAIKCH CIACIYIOIIME HOPMATHBHO-TIPaBOBbIe MTOKyMeHTHI: [Iprka3 MuHHcTEpCTBa

npocsenienust Poccuiickoit ®eneparun ot 20.05.2020 1. Ne 254 «O06 yTBepKICHHH

denepanbHOrO MepevHs y4eOHHKOB, PEKOMEHIYEMbIX K HCIOIb30BAHUIO MPH peaTu3aluu

UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTEeIbHBIX MIPOrpaMM HaYaJIbHOTO OOIIEro,

OCHOBHOTO O0OIIEro, cpeaHero oOlmiero oOpa3oBaHHsS» (C M3MEHEHHMSIMH W JOTIOJHEHUSIMH),

[Ipuka3z MunucrepcrBa obpasoBanusi U Hayku Poccuiickoit ®@eneparuu ot 22.03.2021r. Nell5

«O0 yrBepxkaenuu I[lopsiika opraHu3alii ¥ OCYIIECTBIIEHUS 00pa30BaTEIbHON AEATEIbHOCTH

0 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM HIporpaMMaM — 00pa3oBaTeNbHBIM IPOrpaMMaM

Ha4YaJIbHOTO OOIIIET0, OCHOBHOTO OOIIET0 M cpeaHero olmiero oopa3oBaHus» (3aperucTpupoBaH

B Muntocte Poccum 20.04.2021 Ne 63180); IlocranoBienue ['7aBHOro rocyaapcTBEHHOTO

canutapHoro Bpaua Poccuiickoit @enepanuu ot 28 centsaops 2020 r. N 28 «O06 yTBepKIeHUN

CanlluH 2.4.2.3648-20 «CaHuTapHO-3UAECMHOIOTHYECKHE TpeOOBaHUA K OpraHU3aIHsIM

BOCIHUTAHUSI M OOy4Y€HUs, OTIbIXa M O30POBJICHHS AECTed U MOJOAEKMU» (3aperucTPUPOBAHO

MunuctepctBoM toctuniuu Poccuiickoit @eneparuu 18 mexabpst 2020 r., perucrpamroHHBIH

N61573) u pexomenmanuu DenepalbHOrO Omeparopa y4eOHOTO MpeaMeTra «XHUMHS» IO €ro

npenojaBaHuio Ha 0a3e meHTpa «Todka pocTa» €cTeCTBEHHO-HAyYHOW W TEXHOJOTHYECKOM

HAIpPaBJIEHHOCTEH U B COOTBETCTBUU C METOAMYECKHMHU PEKOMEHJALUSMHU MO IMPENOoJaBaHUIO

Moyt «KpaeBeneHue» B Kypce «XUMUs.

[Tporpamma peanuzyercst yaeOHUKAMU:

1. Epemun B.B., Ky3smenko H.E., Tepeaun B.U., [Ipo3nos A.A., Jlyaun B.B. Xumus 10
kiacc (yrayOneHnHsiid yposeHs). - M: OO0 «/Ipoda», 2021.
2. Epemun B.B., Kyssmenko H.E., JlpozmoB A.A., Jlynun B.B. Xummsa 11 kiacc
(yrmy6nennsiit ypoens). - M: OO0 «JIpoda», 2021.
[Iporpamma HampaBjeHa Ha peayu3aliio CpeACTBaMH NpeaMeTa « XUMHUS» OCHOBHBIX 33134
oOpa3zoBatenbHOl 00sacTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI».
IInanupyemvie pe3ynbmamsi 0c8oenus yuedHo2o npeomema
Jluunocmuvie pe3ynvmanol
JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHH o0ydaromuxcs K cede, K CBoeMy
3110POBbI0, K MO3HAHUIO ceds:

e OpHeHTalus OOydYalOMIMXCS HA JOCTHXKEHUE JHMYHOTO CYACThs, PeaTU3alfi0 MO3UTHBHBIX
KM3HEHHBIX TEPCIEKTUB, WHUIIMATUBHOCTh, KPEAaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEIETICHUIO, CIIOCOOHOCTh CTaBUTh LEAHM W CTPOUTH >KU3HEHHBIC
TUTaHBI;

® TOTOBHOCTh M CIIOCOOHOCTH OOecCreyuTh cebe W CBOMM OJM3KUM JOCTOMHYIO >KH3Hb B
MPOLECCE CAMOCTOSITEILHON, TBOPYECKON U OTBETCTBEHHOM JEATEIBHOCTH;

® TOTOBHOCTb M CIOCOOHOCTh OOYHYalOIIMXCS K OTCTaMBAHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHSI, TOTOBHOCTh M CIIOCOOHOCTH BBIPAOATHIBATh COOCTBEHHYIO MMO3HIIUIO
M0 OTHOLIEHUIO K OOIIECTBEHHO-TIOJIUTHUYECKUM COOBITUSM MPOLUIOrO M HACTOSILEro Ha



OCHOBE OCO3HAaHHs U OCMBICICHHsS MCTOPUH, NYXOBHBIX LEHHOCTEM M JOCTHXKCHUH HAallEeH

CTpaHblI,

TOTOBHOCTb M CIIOCOOHOCTh OOYYalomUXCs K CaMOpPA3BUTUIO M CAaMOBOCIIUTAaHHIO B

COOTBETCTBUM C OOIIEYETOBEYECKMMHU LIEHHOCTAMHU M HJA€aTaMU TPAXKAAHCKOTO OOIIEeCTBa,

noTpeOHOCTE B (U3WYECKOM  CAMOCOBEPIICHCTBOBAHHMM,  3aHATHSAX  CHOPTHUBHO-

030POBHUTEIBLHON JESATEIBHOCTBIO;

NPUHATHE U peau3alysl HEHHOCTeH 3J0pOBOro M 0e30macHoro odpasa >KU3HHU, OepexHoe,

OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K COOCTBEHHOMY (HU3NYECKOMY U

IICUXOJIOTMYE€CKOMY 310POBBIO;

HETPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHHUS alIKOT0JIsl, HAPKOTHUKOB.
JInuHocTHBIE pe3yabTarhl B cdepe oTHOmeHMH oOydarommxcss k Pocenmm kak k

Poaune (OTevecTBYy):

poccuiickasi HMIECHTHYHOCTb, CIHOCOOHOCTh K OCO3HAHHUIO POCCHICKOW HWIACHTUYHOCTU B
MOJIUKYTBTYPHOM COIIMYME€, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYIBTYPHOU OOIIHOCTH
poccHiickoro Hapojaa u cyaroe Poccuu, maTproTr3M, TOTOBHOCTh K CITy>KeHHI0 OTEUecTRBy,
€ro 3aIINTE;
YBOKEHUE K CBOEMY HapOJay, YyBCTBO OTBETCTBEHHOCTH mepes PoauHOM, TOPIOCTH 3a CBOM
Kpaii, cBoro PoauwHy, mpouuioe M HACTOAIIEe MHOTrOHAIMOHAIbHOro Hapoaa Poccum,
yBa)KE€HHUE K FOCYIapCTBEHHBIM CUMBOJIaM (rep0, dhiar, TuMH);
(dbopMHpOBaHNE YBaXKEHUS K PYCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY f3bIKY Poccuiickoii
®denepanun, SBISIOMEMYCS OCHOBOM POCCHHCKOW HMJACHTHYHOCTH W TJABHBIM (PaKTOPOM
HallMOHAJIBHOTO CaMOOIIPECIICHHUS;
BOCIIUTaHME YBAXEHUS K KyJIbType, sf3bIKaM, TpajgulusM U oObuasM HapoJoB,
npoxuBaromux B Poccuiickont @enepanuu.

JIMYHOCTHBIE pe3yJbTaTbl B c(epe OTHOMEHHWH O00y4alIIUXCA K 3aKOHY,

rocyJIapcTBy U K rpa:kIaHCKOMY 00IIECTBY:

IPaKJAHCTBEHHOCTb, TPAXKJAHCKAsl TMO3ULHUSA AKTUBHOTO U OTBETCTBEHHOIO WIEHA
POCCHUHCKOro OOIIeCTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIMOHHBIE IMpaBa M OO0S3aHHOCTH,
YB@XAIOIIETO 3aKOH M MPaBONOPSAOK, OCO3HAHHO MPUHUMAIOMIETO TPaJULMOHHbIE
HaI[MOHAJIbHBIE M OOIeYeIoBeUYecKre TYMaHUCTHYECKUE M JeMOKpaTHYeCKHe IEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOU KU3HU;

MpU3HAHUE HEOTUY>K/1aéMOCTH OCHOBHBIX IPaB M CBOOO] YEJIOBEKa, KOTOPbIE MPUHAIIEkKAT
KKJIOMY OT POXACHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX MpaB M cBOOOA 0e3
HapyIICHUsT TIPaB U CBOOOJ JAPYrUX JIHIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa H
cBOOO/BI YeNOBEKa U TpaKAaHMHA COIVIACHO OOLIENpPU3HAHHBIM TMPUHIMIAM W HOpPMaM
MEXIyHapoAHOro mpaBa W B coorBercTBUU ¢ Koncrurynuenr Poccuiickoir ®enepauuu,
MIpaBOBast U MOJIUTUYECKAs! TPAMOTHOCTb;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO pa3BUTUS HAyKu W
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE HA JUAJIOre KYJIbTYp, a TaKKe PazIudHbIX (Hopm
OOIIECTBEHHOT'O CO3HAHMsI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;
WHTEpUOpU3aAIUsl LIEHHOCTEH JEMOKpaTUU U COLMAIbHOM COJUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIECHUH B TPYyIIIE WIM COLMAIBLHON OpraHu3aliny;
TOTOBHOCTh OOydaroluXcsi K KOHCTPYKTHMBHOMY YYacTUIO B MPHUHATHH PEIICHUH,
3aTparvBaloIIUX MX MpaBa U UHTEPECHI, B TOM YUCIE B pa3iMYHbIX (opMax OOIIECTBEHHOM
caMOOpraHu3aIlii, CAaMOYIIPABJICHHS, OOIECTBEHHO 3HAYNMOU e TEIILHOCTH,
MPUBEPKEHHOCTh HJIeIM HHTEpPHALIMOHANIN3MA, JPYXKObI, paBEHCTBA, B3aUMOIIOMOIIH
HapOJI0B; BOCIIUTAHHE YBAXXUTEILHOTO OTHOLIEHHS K HAllMOHAJIILHOMY JOCTOMHCTBY JIIOJIEH,
WX YyBCTBaM, PEIIMTHO3HBIM YOCKICHUSIM;

TOTOBHOCTh OOYYalOLIUXCSl MPOTUBOCTOATH HJIEOJIOTUM HKCTPEMH3Ma, HaI[MOHAJIN3Ma,
KceHO(oOUH; KOPPYMIHU; AUCKPUMHUHAIMK IO COIHUAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHATILHBIM MTPU3HAKAM U IPYTUM HETaTUBHBIM COIHAIILHBIM SIBJICHUSIM.



JInuyHOCTHBIE pe3yJbTaThl B cdepe OTHOMIEHHI 00YYAIOIIMXCH € OKPYKAIIMMH

JIOABLMH:

HPABCTBEHHOE CO3HAHME U MOBEJCHHE HA OCHOBE YCBOCHUS OOIICUEIOBEYECKUX IIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEJCHUS B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CITIOCOOHOCTH
BCCTU JUAJIOT C APYTUMH JIHOAbMU, NJOCTUTIdaTh B HEM B3aMMOIIOHUMAHUS, HAXOIUTH OGH.[PIC
LU U COTPYIHUYATD JUISL UX TOCTHIKEHUS;
MPUHATHE TYMAaHUCTUYECKHUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIHLHOE U JOOpOKETaTeIbHOE
OTHOIICHUE K IPYTOMY YEJIOBEKY, €T0 MHEHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTh K COMEpEeXUBAHUIO U (OPMUPOBAHME MO3UTHUBHOIO OTHOILIEHUS K JIOASM, B
TOM YHCJI€ K JINLaM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl U MHBAJIUaM; OepexKHOE,
OTBECTCTBCHHOC MW KOMIICTCHTHOC OTHOIICHUE K (bI/ISI/I‘ICCKOMy U TICUXOJOTHYCCKOMY
3JI0pOBBIO IPYTUX JIIO/IEH, YMEHUE OKa3bIBaTh IMEPBYIO MOMOIIIb;
dbopMUpOBaHHE BBIPAKCHHOW B TMOBEJACHUM HPABCTBEHHOW TMO3UIMH, B TOM YHUCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BHIOOpPY 100pa, HPAaBCTBEHHOT'O CO3HAHUS M TOBEICHUS HA
OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LIEHHOCTEW M HPAaBCTBEHHBIX UYBCTB (Y€CTH, JI0JITa,
CIPaBEATMBOCTH, MUJIOCEPAMS U APYKETIOOHS);
pa3BUTHE KOMIIETEHIMI COTPYJHUYECTBA CO CBEPCTHHUKAMHM, JIE€THMHU MIIAJIIIETO BO3pPAacCTa,
B3pOCIBIMH B 00pa3oBaTelbHON, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
IIPOCKTHOM U IPYTUX BUJAX NEATEIBbHOCTH.

JIMYHOCTHBIE pe3y/bTaThl B cdepe OTHOLIEHUH 00yYAWIIHMXCHA K OKPYXKAKWIIEMY

MHPY, *KUBOH NPHPOJAE, XyI0:KECTBEHHOH KYJIbTYype:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH, 3HAYUMOCTH
HayK{d, TOTOBHOCTb K HAay4YHO-TEXHUYECKOMY TBOPYECTBY, BIJIAJICHHUE JOCTOBEPHOM
nH(popManuen 0 MepeioBbIX TOCTIKEHUSX U OTKPBITUSX MUPOBON U OTEYECTBEHHOUN HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;
TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCJIEe camMooOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEW KM3HU; CO3HATEIHLHOE OTHOIICHHE K HENMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON MPO(ECCHOHATBHOM U 00IIIECTBEHHOM IeITeTbHOCTH;
AKOJIOTHYECKasl KyJIbTypa, OepeKHOE OTHOIICHHUS K POAHON 3eMIie, IPUPOIHBIM OOTaTCTBaM
Poccun m Mupa; noHMMaHUe BIUSAHUS COUATBHO-3KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE
MPUPOJHON M COLIMAIBHOW Cpeibl, OTBETCTBEHHOCTh 3@ COCTOSIHME MPUPOJIHBIX PECYpPCOB;
YMEHUS ¥ HAaBBIKM Pa3yMHOTO IPHUPOAOIOIb30BAHNS, HETEPIIMMOE OTHOIIEHHUE K IEHCTBUM,
MPUHOCSIINM BpPEJ] 3KOJIOTHUH; IPUOOPETEHHE OMBITA IKOJIOTO-HAMIPABICHHOHN JIEITeIbHOCTH;
ACTETUYECKOE OTHOIIEHHSI K MHPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTpPOHCTBY
COOCTBEHHOTO OBITA.

JInuHOCTHBIEe pe3yabTaThl B cdepe OTHOWIEHHH O0y4YalOIIMXCA K CeMbe H

poauTeasiM, B TOM YHCJIe MOATOTOBKA K CeMeHHOM KU3HU:

OTBETCTBEHHOE OTHOILIEHHUE K CO3JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOI'O MPUHATUA
LICHHOCTEH CeMEHOM KU3HMU;
MTOJIOKUTEIBHBIN 00pa3 CeMbH, POJIUTEILCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTEPHUOPHU3ALIHS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEH.

JInuHOCTHBIE pe3yabTaTbl B cdepe OTHOLIEHHN 00y4YaWIIUXCS K TPyaAy, B cdepe

COIMATbHO-?)KOHOMHNYECKHUX OTHOILIEHHIA:

yBa)kKeHHE KO BceM (hopMaM COOCTBEHHOCTH, FTOTOBHOCTD K 3aIlIUTE CBOEH COOCTBEHHOCTH,
OCO3HaHHBIN BBIOOp Oynmymiel mpodeccuu Kak MyTh W CIOCOO peanu3alnuud COOCTBEHHBIX
KM3HEHHBIX TJIAHOB;

TOTOBHOCTh OOyYaroIIUXcs K TPYAOBOH MNpo(ecCHOHAIBHOW JEATENbHOCTH Kak K
BO3MOXKHOCTH y4acTUsi B PpEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX,
oOIeHannoOHaIBHBIX MTPOOJIEM;



® OTPeOHOCTh TPYIUTHCS, YBaXEHHE K TPYAY M JIOASIM TPyAa, TPYAOBBIM TOCTHIKEHUSIM,
T00pPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIIEHHWE K Pa3HBIM BHUAAM TPYIOBOU
JEATEIIbHOCTH;

® TOTOBHOCTh K CaMOOOCIYXMBAaHMIO, BKJIOUas OOYYEHHE M BBIMIOJIHCHHE JOMAITHHX
00s3aHHOCTEH.

JIN4HOCTHBIE pe3yIbTaThl B chepe PU3MUECKOr0, MCUX0JOIHYECKOr0, COLUAILHOIO

H aKaIeMUYeCKOro 0J1aronoayunsi 00y4ammxcs:

e (pusmUeckoe, SMOIMOHATHLHO-TICUXOJIOTHYECKOE, COIMAIbHOE OIaromoiaydyre 00yJaromuxcs
B JKM3HM 0O0pa3oBaTeNbHON OpraHW3aliy, OIIYIIeHHEe JeTbMH O€30MacHOCTH |
TICUXO0JIOTHYECKOT0 KoM opTa, MHPOPMAITMOHHON 0€30TaCHOCTH.

Memanpeomemuvie pe3yibmamol.:

1. PeryasiTuBHbIE YHHBEpPCAJbHbIe y4eOHbIE JeiiCTBUS

BbINyCKHUK HAYYUTCS:
® CaMOCTOSITENBHO OMPEACISATh ENH, 33aBaTh MapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOKHO
OTIPEACIUTH, UTO 1Ieh TOCTUTHYTA;
® OICHMBAThb BO3MOJKHBIE MOCIEACTBHS OCTHXKEHHUS MOCTAaBICHHOW IIeNI B JAEATEIbHOCTH,
COOCTBEHHOM >KM3HU U KU3HU OKPY>KAIOLIUX JIIO/IeH, OCHOBBIBAsICh HA COOOPAKEHUSIX 3TUKU
1 MOpaJIH;
e cCTaBuTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aadyll B OOpa30BATCIIBHOW NEATEITBHOCTH U
KU3HEHHBIX CUTYaIUsX;
® OICHMBATh pECypchbl, B TOM UHCJIE€ BpeMs U JApyrue HeMaTepuajabHbIe PECYPCHI,
HE0OXOIUMBIE IS JOCTUKEHHS IIOCTAaBICHHOM 11eJTH;
e BBIOWpATh MYTh [JOCTIDKEHUS II€NM, IUIAHUPOBATh pEIICHUE IMIOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIIbHBIC K HEMaTePUATbHBIC 3aTPaThI;
® OpraHu3oBbIBaThb dS(PQPEKTUBHBIM TMOUCK PECYpcOB, HEOOXOAUMBIX JUISl JIOCTHKEHUS
IMOCTaBJICHHOM IIEIIH;
®  CONOCTAaBJIATh MOTYYCHHBINA PE3yIbTAT NEATEIBHOCTH C MOCTABICHHON 3apaHee Ielbo.
2. [lo3HaBaTe/IbHBbIE YHHBEPCATbHbIE YUeOHbIE 1eiiCTBHSA
BbINyCKHUK HAY4YHUTCSH:
® HCKAaTh W HaXOJUTh OOOOIICHHBIE CIIOCOOBI pEHIeHHs 3a7ad, B TOM YHCIIE, OCYIIECTBISTh
pa3BepHYTHI MH(POPMALMOHHBIM TOUCK M CTAaBUTh Ha €ro OCHOBE HOBbIC (y4ueOHBIE U
MTO3HABATEJIbHBIC) 33/1a4H;
® KPUTHYECKH OIICHMBATh M WHTEPIPETHPOBATh WHQPOPMAIUIO C PA3HBIX IO3HIINH,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHBOPEYUS B MH()OPMAIIMOHHBIX HCTOYHHUKAX;
® CIIOJIb30BAaTh pAa3JIMYHbIE MOJEIbHO-CXEMAaTUUYECKHE CpeICcTBa JJs IpeACTaBIICHUs
CYUIECTBEHHBIX CBf3€M M OTHOIIGHWH, a TakKe MPOTUBOPEUMl, BBIABICHHBIX B
MH()OPMAIIMOHHBIX HCTOYHUKAX;
® HaxOIuTh M TNPUBOAUTH KPUTHUYECKHE APryMEHThl B OTHOUICHUM JEHCTBUI M CYXIEHUI
JPYTOro; CHOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEUYaHHUSM B OTHOIICHUH
COOCTBEHHOTO CYKJIEHUSI, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;
® BBIXOJUTH 332 paMKHd Y4eOHOTO TpeaMeTa M OCYIISCTBISATH IEJICHAMPABICHHBIA IMOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOO0B ACHCTBUS;
® BBICTPaMBATh MHAMBHUIYAJIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAsI OTPAaHUUEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHHUS;
® MCHATH U yJAEPKUBATH Pa3HbIC O3UINH B IO3HABATEIHHON JCSITEILHOCTH.
3. KoMMyHHKaTHBHBbIE YHUBepPCAJIbHbIE YUeOHbI€ elicTBUA

BbINyCKHUK HAYYUTCSH:
® OCYUIIECTBIATH JIETOBYI0O KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a ee MpeJiellaMu ), oI0NpaTh MapTHEPOB IS



JIeTIOBOM KOMMYHMKAIIMU UCXOJIS U3 COOOpaskeHUH pe3yabTaTUBHOCTH B3aUMOJICHCTBHUS, a HE
JIMYHBIX CUMITATHH;

® [IpU OCYIIECTBJICHUH TPYIIOBON PabOThI OBITH KaK PYKOBOJUTENIEM, TaK M YICHOM KOMaHJIbI
B Pa3HBIX POJIsIX (TeHepaTop uaei, KpUTUK, UCIIOTHUTENb, BEICTYIAIOIINMA, SKCIIEPT U T.1.);

® KOOPIMHUPOBATH U BBIIOJHATH pabOTy B YCIOBUSX pPEATbHOT0, BHUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOACHCTBUS;

® pa3BEpHYTO, JOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BaHUEM aI€KBATHBIX
(YCTHBIX M MMCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

® pacrmo3HaBaTh KOH(M)IMKTOTEHHBIC CHUTYAI[UU U MPEJOTBpAIIaTh KOHGIUKTHI 10 UX aKTUBHON
¢a3pl, BBICTpauBaTh JIEIOBYI0O U 00pa30BaTEIbHYI0 KOMMYHHKAIHIO, W30eras JIMYHOCTHBIX
OIIEHOYHBIX CYXICHUM.

IIpeomemnule pezynomamaoi:

«Xumust» (yriyOJICHHBI ypOBEHB) - TPeOOBaHMS K MPEIMETHBIM pe3ybTaTaM OCBOCHHS
YIIIYyOJIEHHOTO Kypca XUMUH JIOJIKHBI BKJIIOUATh TPEOOBAaHMS K Pe3yJIbTaTaM OCBOEHUS 6a30BOT0
Kypca U JIONOJHUTEIBHO OTPa’KaTh:

1) chopMUPOBAHHOCTh CHCTEMBI 3HAHHK 00 OOIIMX XUMHUYECKMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPUSX;

2) chopMUPOBAaHHOCTh YMEHHUIH HCCIEIOBAaTh CBOMCTBA HEOPraHWYECKHMX M OPTraHUYECKUX
BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAaHHUS XHUMHUYECKUX pEeaKlUUid, MpPOTHO3UPOBATH
BO3MO>KHOCTb MX OCYILIECTBIICHUS;

3) BlazeHrue yMEHHUSIMH BBIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUII O COCTaBe, CTPOCHUH BEIIECTBA
U OCHOBHBIX XHMMHYECKHUX 3aKOHAX, IMPOBEPATh HMX OKCIEPUMEHTAIBHO, (HOPMYIHUPYS IETh
UCCJIEJIOBAHMUS,

4) BrIageHUWe METOJlaMH CaMOCTOSITEIbBHOTO IJIAHUPOBAHUS M TPOBEACHUS XHUMHYECKUX
SKCTIEPUMEHTOB C COOJIIOJICHUEM TMPaBHJI 0€30MacCHON pabOTHI C BEUIECTBAMH M JIA0OPATOPHBIM
o0opynoBanueMm; c(hOpMUPOBAHHOCTh YMEHHH ONMMCAHUs, aHAIU3a U OLEHKH JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

5) chopMUPOBAaHHOCTh YMEHHUH INPOTHO3WPOBATh, AHAIU3UPOBATh W OLEHHBATH C MO3UIMN
9KOJIOTHYECKON 0e30MacHOCTH MOCJIEACTBUS OBITOBOM W TNPOM3BOJACTBEHHOH JEsTENbHOCTH
YeJIoBeKa, CBA3aHHOU C mepepaboTKOMN BEIECTB.



Y4yeOHo-TeMaTHYEeCKUH JIaH

10 kaace
No Tema Kon-60 |B mom uucne Wpumeqaﬂue
n.n. Yacos | yporxu nab.p. | npak. p. | Koum. p.
1 | IToBTOpEHUE U yriIyOICHHE 30 29 1
3HaHUH
2 | OcHOBHBIE IOHATHS 24 24
OpPraHN4YeCcKON XUMHUU
3 | YrneBomopomsl 36 33 1
4 | Kucnopoacoaep:xaiue 31 26
OpPTraHUYeCKHE COSJTMHEHUS
5 | A30T- 1 cepocoepKaIine 11 11
OpraHUYECKUE COSTHHEHHS
6 | buosornuecku akTUBHBIE 20 17 2 1
BEIIECTBA
7 | CuHTeTHYECKHE 13 11 2
BBICOKOMOJIEKYJISPHBIE
COE/IMHEHHUSI
8 | O606IEeHE 10 10
Hmoczo: 175 161 10 4
Y4eOHO-TeMaTHUYECKUIH NJIAH
11 knacc
Wo Tema Kon-60 B mom uucne I Ipumeuanue
n.m. Yacos YPOKU nab.p. | npak. p. | Koum. p.
1 | [ToBTOpeHue 3 3
2 | Hemeramnsl 46 41 4 1
3 | O6mme cBoiicTBa 4 4
METAJIJIOB
Mertautbl TIaBHBIX TOATPYIIT 14 13 1
5 | Meramisl mOGOYHBIX 23 19 3 1
TIOTPYIIIL
6 | Crpoenue BemecTBa 10 10
7 | Teopernyeckoe onucanue 28 26 1 1
XUMHYECKUX PEAKIIUI
8 | XuMuyeckasi TEXHOJIOTUs 12 12
9 | Xumus B NOBCETHEBHOM 8 8
KHU3HH
10 | Xumus nHa ciyxbe obuiecTa 6 6
11 | Xumus B COBpEMEHHOM HayKe 9 8 1
12 | Peseps 7 7
Hmoczo: 170 157 9 4




Coaep:xanue TeM y4e0HOro Kypca

Pazoen 1. lloBTopenue u yriayoaenue sHanuii (30 gacos).

Cmpoenue amoma. CoBpeMeHHass MOJEIb CTpoeHus aroma. Jlyamusm 3ieKkTpoHa.
KBanToBbIe uncna. PacnpeneneHue 31eKTPOHOB MO SHEPTETUYECKUM YPOBHSIM B COOTBETCTBUU C
NPUHIIMIIOM HAaWMEHbBIIeW SHepruu, mpaBmwioM XyHAaa W npuHmunoMm [laymu. OcoOGeHHOCTH
CTPOEHHS SHEPreTUYECKUX YPOBHEH aTOMOB d-3JIeMEHTOB. DJIEKTPOHHAsA KOHGUTYpalus aToMa.
Knaccudukanus XUMHUECKUX 3JIEMEHTOB (s-, P-, d-amemenThl). OCHOBHOE M BO30YXKICHHBIC
COCTOSIHMSI aTOMOB. BaJIeHTHBIE 371EKTPOHBI.

Ilepuoouueckas cucmema xumudeckux s1emenmos J.U. Menoeneesa. ®duznueckuit
cMmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHHUS
CBOWCTB 3JIEMEHTOB M HMX COCIAMHEHUWW MO MNEPUOAAM U rpynnaM. MHUpOBO33pPEHUYECKOE U
Hay4yHoe 3HaueHue [lepuomnueckoro 3akona /.M. MenneneeBa. [Ipornossr [I.M. Menneneena.
OTKpbITHE HOBBIX XUMUYECKUX HJIEMEHTOB.

Jlucnepcrvie cucmemst. Komnounnslie cucremsl. MictTuaHbie pacTBopbl. PacTBopeHue Kak
¢dusnuko-xummuueckuid mporecc. CriocoObl BRIPAKECHHsI KOHIIEHTPAIIMKA PACTBOPOB: MaccoBas A0S
pPacTBOPEHHOI0 BEIIECTBA, MOJIApHAas W MOJSUIbHAs KOHUEHTpaluu. THUTp pacTtBopa H
TUTpoBaHuEe. Peaknuum B pacTBopax 3JIEKTpOiIUTOB. KauecTBEHHbIE peaklMH Ha HWOHBI B
pactBope. KHCIOTHO-OCHOBHBIE B3aUMOJCHCTBUS B pacTBopax. AmdotepHocTh. HMoHHOE
npousBeneHue Boabl. Bomoponusiii nokasarens (pH) pactBopa. ['maponus coneil. 3HaueHue
ruaponuza B OHOJOTMYECKMX OOMEHHBIX Tmpoueccax. [lpumeneHue ruzgponusa B
MPOMBIIUIEHHOCTH.

OKuciumenvHoO-60cCMano8UmMeNbHble  peakyuu 8  npupooe,  NPouU3BO0CMBEHHBIX
npoyeccax U JcuzHeoeamenvHocmu — opeanuzmos.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noTeHIman cpenbl. Jlmarpamma I1yp6s. [loBenenue BemecTs B cpeax ¢ pa3HbIM 3HaueHueM pH.
MeTtoapl  3JEKTPOHHOTO U 3JEKTPOHHO-MOHHOrO OanaHca. [‘ambBaHMYECKUH  3JIEMEHT.
XUMUYECKuEe HMCTOYHMKH ToKa. CTaHIApTHBIA BOAOPOAHBIN 3iekTpon. CTaHaapTHBIN
AJNIEKTPOJHBIA MOTEHIMAJ CHUCTeMbl. Psii  CTaHAAPTHBIX  BJEKTPOAHBIX  MOTEHIMAJIOB.
HamnpaBnenue OKuCIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIHI.

Pazoen 2. OcHOBHbBIE MOHATHS OpraHuveckoi xumun (24 gaca).

IlosiBieHMe M pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. [Ipenmer opraHuyeckon
XUMHUHU. MecTO U 3HaYeHHE OPraHUYECKOM XMMHH B CHCTEME €CTECTBEHHBIX HayK. B3aumMocBs3b
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB. XMMHUUYECKOE CTPOEHHE KaK MOPAJOK COEIMHEHUS
aTOMOB B MOJIEKYJIE COIVIACHO MX BAJIEHTHOCTU. OCHOBHBIE IOJIOKEHUS TCOPUH XUMHUYECKOIO
CTpPOEHMSI OpraHuyeckux coenuHeHud A.M. bytiepoBa. YriepoaHblii CKeJIET OpraHM4ecKOn
MOJIEKYJbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCUMOCTB CBOWCTB BEILECTB OT XMMHYECKOIO
cTpoenust Mmoniekys. Mzomepust u nzomepsl. [lonstue o ¢pyHkiuoHansHOU rpymme. [IpuHInIBI
KJaccu(UKalMU OPraHUYECKUX COEAMHEHUH. MexayHapoaHass HOMEHKJIATypa W INPUHIHMIIBL
o0Opa3oBaHUsl Ha3BaHMM opraHuyeckux coenuHeHnid. Kiaccupukamuss M 0COOEHHOCTH
OpraHMYECKHX peakuuid. PeaknuonHele neHTpsl. llepBoHadanpHBlE NOHATHSA O THIAX U
MEXaHU3MaX OpraHMYeCKUX pPeakuuid. ['OMOIUTHYECKMM U TEeTEpPOIUTUYECKUN Ppa3pbiB
KOBQJICHTHOH XUMHUYECKON CBsi3u. CBOOOTHOpATUKAIBHBIA W HMOHHBIA MEXaHU3MBI PEAKIIHH.
[Tonsartue o HykIeopuUIe U AEKTPOPHUIIE.

Pazoen 3. Yraesogopoanl (36 ydaca).

Ankanbl. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl MeTaHa. sp 3 -
ruOpuau3anus opoutaneit aromoB yriepoaa. ['omonoruueckuit psi u odmas popmysa aaKkaHOB.
Cucrematnyeckass HOMEHKJIATypa alKaHOB M pagukanoB. M3omepus yriepomHOro CKenera.
dusnueckue CBOHCTBA QJIKAHOB. 3aKOHOMEPHOCTH W3MEHEHHsI (DU3UYECKHX CBOMCTB.
XVMMHYECKHE  CBOMCTBA  QJIKAHOB: TaJIOTCHUPOBAHME, JETMIPUPOBAaHUE, TEPMHUYECKOE
pa3ioKeHue, KPeKHHI KakK CIOCOObI TMOJY4EHHUS BaXHEUIIMX COCAMHEHUH B OPraHUYEeCKOM



cuHTe3e. ['opeHne ankaHOB KaK OJMH M3 OCHOBHBIX MCTOYHUKOB TEIlIa B IIPOMBIIIJIEHHOCTH U
ObIiTy. M3omMepu3anus Kak croco0 MOJydeHUsI BBICOKOCOPTHOTO OCH3MHA. MeXaHW3M peakiuu
cBOOOIHOpaIuKaIbHOTrO 3aMenieHus. [lomyuenune ankanoB. Peakuums Biopua. Haxoxnenue B
NPUPOJE U NPUMEHEHUE AJIKAHOB.

Luxnoanxkanvl. CTpoeHHE MOJIEKYN LHKI0adKaHOB. OOmas (opMyna HMUKIOAIKAHOB.
Homenkiatypa  nukinoankaHoB.  M3omMepuss — HIMKIOAIKaHOB:  YIVIEPOJHOIO  CKeJNeTa,
MEKKJIaCCOBAsi, MPOCTPAHCTBEHHAs (IUC-TpaHc-u3oMepus). Crieruduka CBOWCTB IUKIOATKAHOB
C MaJIbIM pa3MepoM IUKJIa. Peakiuy nprucoeIMHEHNs U paJUKAIbHOTO 3aMEILCHHUS.

Anxenvl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNBl 3THJIEHA. Sp 2 -
rudpuan3aIms opoOUTaNIe aTOMOB YIJIEpoaa. G- W T-CBA3M. ['oMojornyeckwii psg u oomas
dopmyna ankeHoB. HomeHkiaTypa ankeHOB. M3oMmepusi ajKeHOB: YIJICPOJIHOTO CKeleTa,
MOJIO)KEHUS KpPaTHOW CBSI3M, MPOCTPAHCTBEHHAs (IIMC-TPAHCH30OMEPHS), MEXKKJIacCOBasil.
dusnueckue CBOWCTBAa ajlKeHOB. Peakuuu 31eKTpoUIBHOrO MPUCOCTUHEHUS KakK CIoco0
NoJlyuyeHus: (PyHKIHMOHAIBHBIX MPOU3BOAHBIX YIIIeBOAOpOJ0B. IIpaBuino MapkoBHUKOBA, €ro
JNIEKTPOHHOE O00OCHOBaHMWe. Peakiuu okuciaeHus © noiauMepusanuu. I[lonmdTuieH Kak
KPYITHOTOHHXHBIA MPOAYKT XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE U J1abopaTOpHBIE
cnocoObl oiy4yeHus ankeHoB. [IpaBuio 3aiineBa. [IpuMeHeHne ankeHoB.

Anxaouenwi. Knaccuduxanus ankaleHOB MO B3aUMHOMY pPacCIOJIOKEHUIO KPaTHBIX
cBsizeil B Mosekyne. OCOOCHHOCTH BIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO  CTPOCHHS
COMpsDKEHHBIX ankanueHoB. OOmias ¢opmyna ankaaueHoB. HomeHknaTypa M u30oMepus
ankaaueHoB. PU3NYECKHE CBOMCTBA aJKaJUEHOB. XUMUYECKUE CBOMCTBA AJIKAJMECHOB: PEAKLINHU
npucoeNUHEeHHs (THAPUPOBAHKUE, TAIOTeHUpOoBaHue), ropenns 406 u momumepusanuu. Brman
C.B. JleGeneBa B MOJNyYyeHHE CHHTETUYECKOrO Kayuyka. Bynkanuszamus kaydyka. Pesuna.
MHuoroobOpa3ue BHIOB CHHTETHYECKHX KaydyyKOB, MX CBOWCTBa M mpuMmeHeHue. [lomyueHue
AJIKaIMEHOB.

Ankunvl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHWE MOJEKYJbl aleTUJIEHa. Sp-
ruOpuau3anys opouTaneit aromoB yriepoaa. ['omonornueckuii psa u obuias GopMyia aaTKuHOB.
Homenknarypa. M3omepusi: yriepoaHOro CKejieTa, MOJOKEHUSI KPaTHOW CBA3M, MEKKIIACCOBAs.
Pur3nyecKue CBOMCTBA AJIKUHOB. XMUMHUYECKHE CBOWCTBA AJIKUHOB: PEAKIIMU MMPUCOCINHEHUS KaK
Croco0 moTydeHus MOJMMEPOB U JPYTUX IMOJIE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['openue
aleTUJIeHAa KaK MCTOYHHUK BBICOKOTEMIIEPATYpPHOI'O IUIAMEHHM [JIsl CBAapKH M PE3KH METaJUIOB.
[Tonyuenue areTuiieHa MUPOJIU30M METaHa U KapOuIHbIM MeToioM. [IpumMeHeHue aneTuieHa.

Apenvi. Uctopust oTkpeIiTus OeH305a. COBpeMEHHbBIE MPEACTABICHUS 00 IEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpPOCHUU OeH3ona. l3omepuss M HOMEHKJIATypa TOMOJOroB OeH3o0Ia.
Oo6mas dopmyna apeHoB. dusnyeckue cBoricTBa OeH3o0Na. XMMHUYECKHE CBOWCTBAa OeEH30IA:
peakiuu  SIeKTpOoPUIBLHOTO 3aMelieHus (HUTpOBaHWE, TaJOreHHpPOBaHUE) KaK CIoco0
MOJIYYEHUS! XMMHYECKUX CpPEJCTB 3alllUThl PACTEHUM; TMpUCOeAUHEHUs1 (TUIPUPOBAHHUE,
raJIorTeHHPOBAHNE) KaK J0Ka3aTeNbCTBO HEMPEAEIbHOI0 Xapakrepa OeH3ouna. Peakius ropeHus.
[Momyuyenne Oenzona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB TOJyoJsia. B3anMHoe BiMsHUE aTOMOB
B MoJjekyse Tonyosa. OpueHTanroHHbIE 3(QdekThl 3amectuTeneid. [IpumeHeHHne TroMoJIOroB
OeH3ona.

Pazoen 4. Kuciiopoacoaep:kamue opranuveckne coequHenust (31 gaca).

Cnupmur. Kiaccudukamnmsi, HOMEHKIATypa CIHpPTOB. ['oMojornueckuii psix ¥ oOmas
dbopMyIa mpeaebHBIX OJHOATOMHBIX CUPTOB. M3omepusi. dusndeckne CBOMCTBA MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponHas cBA3b MeXIy MOJIEKYJIaMH U €€ BIMsHHE Ha (pu3nYecKue
CBOWCTBA CHUPTOB. XHWMHUYECKHE CBOWCTBA: B3aHMMOACWUCTBHE C HATPHEM KakK CIOCO0
YCTAHOBJICHUS] HAJUYMS THAPOKCOTPYMIBI, C TaJIOr€HOBOAOPOAAMH KaK CHOCcOo0 MOJydyeHus
pacTBOpUTENICH, BHYTPU- U MEXKMOJICKYJIApHas Aeruapartanus. Peakius ropeHusi: CoupThbl Kak
toriiBo. [lomyuenue »dTaHona: peaknuss OpOKEHMsI TJIIOKO3bl, THApaTalus OJTUJICHA.
[Ipumenenne Meranosa u 3TaHona. POU3HOJIOTMYECKOE JECWCTBHE METAHOJNA M JTaHOJIA Ha
OpraHM3M YeJOBEKa. OTWJIEHIVIMKOJIb W TJMLEPUH KakK MPEACTABUTEIN IMPENeIbHBIX



MHOT'0AaTOMHBIX criupToB. KauecTBeHHast peakiiusi HA MHOTOATOMHbBIE CIUPTHI U €€ IPUMEHEHUE
JUISl PaClO3HABAHMS TJIMLIEPUHA B COCTABE KOCMETUYECKHUX cpeAcTB. [IpakTnueckoe npuMeHeHne
STUJICHTIIUKOJIS U TJIMLEpUHA.

@enon. CTpoeHne Mojekynbl (heHosna. B3anmHoe BIMsHHE aTOMOB B MOJIEKyse (eHoa.
Oduznyeckue cBoiicTBa (eHona. XWUMHUYECKHE CBOMCTBa (pPEakiMu C HATPUEM, THAPOKCUIOM
HaTpusi, opomom). [Tonyuenue denona. [Ipumenenne genomna.

Anvoezuowt u kemonwvl. Knaccuduxanus anpaeruioB 1 KeToHOB. CTpoeHue MpeaebHbIX
aNbJETUIOB. JJEKTPOHHOE U  TMPOCTPAHCTBEHHOE CTpPOEHHE KapOOHWJIBHOM  TIPYMIIBL
I'oMonoruueckuii psa, odmast GopMyiia, HOMEHKIATYpa U U30MEPHS MPEJCIbHBIX allbICTHIIOB.
@u3nMYeCcKue CBOMCTBA TPEAECIbHBIX aJbJCTUA0B. XUMHUUYECKHE CBOMCTBA MPEIAEIbHBIX
QNBJICTU/IOB: THUAPUPOBAHWE; KAUECTBEHHBIC PEaKIMW Ha KApOOHWIBHYIO Tpynmy (peaxius
«cepeOpsHOTO 3epKaiay, B3auMozeicTBue ¢ ruapokcuaoM menu (1)) m ux nmpumenenwe as
oOHapyXeHHsS TpeNeibHBIX albJCTHAOB B MPOMBINIICHHBIX CTOYHBIX Bojax. [lomydeHue
IpelebHBIX abJIErHIOB: OKHCIEHHE CIHUPTOB, ruipartanus anetwieHa (peakuus Kydeposa).
TokcuuHoCTh anbrerunoB. llpuMenenue Gopmanpaeruga W aneTanpieruga. AIETOH Kak
npencTaBuTeNb KeTOHOB. CTpoeHue MoJiekynbl areroHa. OcOOEHHOCTH pPEaKIMU OKHCIIECHUS
aueroHa. [IpumeHeHnue aneroHa.

Kapbonosvie xucnomwi. Knaccudukanus U HOMEHKJIAaTypa KapOOHOBBIX KHCIIOT.
CtpoeHHe  TpeNeNnbHBIX  OJHOOCHOBHBIX  KApOOHOBBIX  KHCIOT.  ODJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIHLHOM TpyIIbl. ['oMoorudeckuid psg u odmas popmyna
MpEeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. @DHU3WYECKHE CBOWMCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBAa NPEIEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCJOT (peakiuu ¢ METa/UIaMU, OCHOBHBIMH OKCHUJIAMH, OCHOBAHHSIMH M COJISIMH )
KaK IMOATBEpKIECHHUE CXOJICTBA C HEOPraHMYECKUMHU Kucioramu. Peakuus stepuduxanuu u ee
oOparumocTh. BrusHue 3amectuTeneil B YrIeBOJOPOAHOM paJKaie Ha CHIIy KapOOHOBBIX
KUCJIOT. OCOOCHHOCTH XMMHUYECKUX CBOWCTB MYPaBbHHOW KHUCIOTHI. [losydeHue mpeneinbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, AJIKCHOB, MEPBUYHBIX CIHUPTOB,
anbaeruioB. BaxHelmme mnpeacTaBUTeNN KapOOHOBBIX KHCJIOT: MypaBbUHAs, YKCyCHas H
OcH3oifHas. Beiciiue mnpenenvHbe W HENpeAenbHbIE KapOOHOBBIE KHUCIOTHL. Omnruyeckas
HU30MepHs. ACUMMETpUUYECKHI aToM yrieposa. [Ipumenenne kapOOHOBBIX KHCIIOT.

Cnooicnvle  3¢pupvt u  ocupvl. CTpoeHHWE W HOMEHKJIATypa CJHOXKHBIX 3(UPOB.
MesxxknaccoBasi nzoMepusi ¢ KapOOHOBBIMU KHCIOTaMU. CIOCOOBI OTy4eHUs CIOKHBIX F(UPOB.
ObparumocTh peakuuu HTepudukanuu. llpumeHeHune CcrnoXHBIX 3(QUPOB B NHUINEBOH U
nap@roMepHON NPOMBINUIEHHOCTH. JKHUpPBI Kak CIOXHbIE 3(Uphl TIHMLEPUHA W BBICIIMX
KapOOHOBBIX KHCJIOT. PacTurenbHble M KMBOTHBIE XHMPBI, UX cocTaB. PHU3MYECKHUE CBOICTBa
KUPOB. XMMHYECKUE CBOMCTBA XKUPOB: TMAPUPOBAHUE, OKUCIEHUE. ['MAPONN3 MM OMBUICHHE
JKUPOB KaK CIMOCO0 TPOMBIIUICHHOTO TIONYyYEHHUS COJed BBICIIMX KapOOHOBBIX KHCIIOT.
[Tpumenenue »upoB. MbLIa Kak COJTH BBICIIUX KapOOHOBBIX KUCIOT. MOOIIIE CBOMCTBA MbLIA.
WNnentudukanus OpraHUYECKUX COSAMHEHUN. ['eHeTHdeckas CBs3b MEXKIY KilaccaMu
OPTraHUYEeCKUX COCTUHECHUH.

Pazoen 5. A301- u cepocoaep:xkamue coeqnnenns (11 gacos).

Amunsi. TlepBuyHble, BTOPUYHbIE, TPETUUYHbIE aMUHBI. Kiaccudukanus aMMHOB O THITY
VIJIEBOJOPOAHOTO  pajuKala ¢ YUCIy AaMUHOTPYNI B  MOJEKyJe. OIJEKTPOHHOE |
IIPOCTPAHCTBEHHOE CTPOEHUE MPEAEIIbHBIX aMUHOB. PH3nYecKre CBOWCTBA aMUHOB. AMMHBI KaK
OpraHUYECKHE OCHOBAHUS: PEAKIUU C BOJOM, KHUCiIOTaMu. Peakuusi ropeHusl. AHUIUH Kak
MPEJICTaBUTENb apoMaTHUYeCKUX aMMHOB. CTpoeHne aHWIMHA. [IpudrHbl 0cnalbieHnsi OCHOBHBIX
CBOMCTB aHWJIMHA B CPABHEHUHU C aMUHAMU MPEAEIbHOIO psijla. XMMUUECKHE CBOMCTBA aHUJIMHA:
B3aUMOJICICTBHE C KHCIOTaMH, OpOMHOW BOAOW, okucieHue. I[lomydeHue amMHUHOB
AIKUJMPOBAaHUEM aMMHAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJIHBIX YIIIEBOJOPOAOB. Peakiius
3unuHa. [IpuMeHeHrne aMHHOB B (hapMarleBTUUECKON MPOMBINIJICHHOCTH. AHWINH KaK ChIPbE
JUTSl IPOM3BO/ICTBA AHWJIMHOBBIX KpacuTese. CUHTE3bl HA OCHOBE aHUJIMHA.



A3zomcooepocawue cemepoyuxiudeckue coeourenus. [Iuppon U TUPUIMH: IEKTPOHHOE
CTpOEHHE, apOMaTHYEeCKUIl XapakTep, pas3uyhe B MPOSBIECHUU OCHOBHBIX CBOWCTB.
HyxnenHoBble KUCIOTHL: cocTaB U cTpoeHHe. CTpoeHHe HYKIeoTuA0B. COCTaB HYKJIEMHOBBIX
kucioT (JJHK, PHK). Ponps HyKJII€eMHOBBIX KUCIIOT B )KU3HEAEATEILHOCTH OPTaHU3MOB.

Pazoen 6. Buosiornyecku akTuBHbIe BemecrBa (20 gacos).

Venesoowi. Knaccubpukanus yrineBomoB. DuU3NYeCKMe CBOWCTBA H  HAXOXKICHUE
YIJIEBOAOB B mpupone. [Jroko3a kKak ajapJerugocHupT. XUMHUYECKHE CBOMCTBA TIIFOKO3BI:
aIMIMPOBaHUE, ANTKWINPOBAHHE, CIIUPTOBOE " MOJIOYHOKHCJIOE Opo>KeHHe.
DKCrepuMEHTAIbHBIE JTOKA3aTeIbCTBA HAMYMS albJECTHAHON U CIHMPTOBBIX I'PYII B TIIIOKO3E.
[Monmyuyenue raroko3sl. PpykTo3a Kak n3omep IIoKo3bl. Pubo3a u nezokcupubdosa. Baxueiimme
aucaxapuibl (caxaposa, JJaKTo3a, MaibTo3a), UX CTpoeHHe U (U3HYeCcKue CBOMCTBA. [ maponus
caxaposbl, JAaKTO3bl, MaNbTO3bl. Kpaxmam © Meuirio3a Kak OHOJOTHYECKHE MOJIMMEPHI.
XUMHYECKHE CBOMCTBA Kpaxmasia (THIPOJIn3, KaueCTBEHHAs PEaKIlus ¢ HOJA0M Ha Kpaxmall U e
NpPUMEHEHHE sl OOHApYKEeHUS Kpaxmalia B MPOAYKTaX MUTaHUS). XUMHUYECKHE CBOHCTBA
IEJUTIOJIO3BI: THAPOIN3, 00pa3oBaHUE CIOKHBIX 3¢upoB. [Ipumenenne u OUoIOoTHYECKass POJIb
yraeBonoB. OKHCIICHHE YIIIEBOJOB — WCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. [loHstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

Amunoxucnomer u 6enxu. CoctaB U HoMeHKJarypa. CTpoeHHE aMHUHOKHCIIOT.
['omonornyeckuit psa MOpefeNbHbIX aMUHOKUCIOT. M3oMepusi mnpenenbHBIX aMHUHOKHCIOT.
Ou3nyecKkue CBOICTBA NPEIEIbHBIX aMHUHOKHCIOT. AMHHOKHCIOTHI Kak amMQOTepHBIC
opranuueckue coequHenus. Cunres nentuaoB. [lentunnas cBsa3b. buonornueckoe 3HaueHue o-
aMUHOKHUCIOT. OOnacTu MpUMEHEHUS aMUHOKHCIOT. benkw Kak mpupoiHble OHOMOIUMEpHI.
CocraB u crtpoeHue OenkoB. OCHOBHBIE aMHHOKHCIIOTHI, oOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa OEIKOB: THAPOIU3, ICHATYypalus, KaueCTBEHHBIC (I[BETHBIC) PEAKIMU Ha OEIKH.
[IpeBpamienus OenkoB muuy B opranusme. buonoruueckue ¢yHkiuu OenkoB. JOCTHXKEHUS B
W3YYCHUU CTPOSHUS M CUHTE3a OCITKOB.

Pazoen 7. CuHTeTHYECKHE BHICOKOMOJIEKYJ/IsIpHbIe coequnenus (13 gacos).

Bvicokomonexynapuvie  coeounenus. OCHOBHBIE IOHATHUS  BBICOKOMOJIEKYJISPHBIX
COCIMHECHUN: MOHOMEp, IIOJUMEp, CTPYKTYpHOE 3BEHO, CTCIECHb  IOJUMEPHU3ALNH.
Knaccugpukanus nomumepoB. OCHOBHBIE  CIIOCOOBI  MOJYYEHHS  BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: pPEaKUUu NOoJUMEpU3alMM M NOoJUMKOHAeHcauuu. CTpoeHue U CTPYKTypa
IOJIMMEPOB. 3aBUCHUMOCTh CBOMCTB IOJUMEPOB OT CTPOCHMsI MOJeKyl. TepMoIulacTUYHbIE U
TCPMOPCAKTHUBHBIC  TTOJHUMCPBHI. HpOBOI[HH_II/IG OpraHu4YCcCKUC IMOJIUMCPHI. Komrmo3uTtHeie
Mmarepuanbl. llepcrekTHBBI HUCMONB30BaHUS KOMIIO3UTHBIX MaTepuasioB. Kitaccuduxanus
BOJIOKOH. CHHTeTHYeckre BOJOKHA. [lomuddupHble W MOJMaMHUIHBIE BOJIOKHA, UX CTPOEHHE,
cBoiicTBa. [IpakTHueckoe HCHOIb30BaHHE BOJIOKOH. CHHTETHYECKHE IJIEHKH: W30JALMSA JUIs
IMpoOBOJOB, M€M6paHBI AJid OIIPECHCHHUA BOJbI, 3allIUTHLIC TINICHKU IJIA aBTOMOGHHeﬁ, IMJIaCTBIPH,
XUpyprudyeckue nops3ku. HoBble TEXHONOIUU JalbHENIIEr0 COBEPLICHCTBOBAHMSI TOJUMEPHBIX
MaTepUaoB.

Pazoen 8. Hemetamnni (46 gaca).

Obwas xapaxmepucmuxa s1emenmos 1VA-epynnvi. CBOMCTBA, IOJYYCHUE U IPUMECHEHUE
yrist. CHUHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBINIJIEHHOCTH. AKTUBHPOBAHHBIA YrOJib KakK
aacopOent. HanoctpykTypsl. MupoBble JOCTHXEHHS B 00JIACTH CO3JaHUS HaHOMaTepUasoB.
DJIEKTPOHHOE CTPOCHHE MOJIEKYJIbI yrapHoro rasza. [lonyueHue u mpuMeHEHHE yrapHOro rasa.
buonornueckoe neiictBue yrapHoro raza. KapOumabl kanpius, amoMuHAS 1 kenne3a. KapOoHaTs
U TuapokapboHaTel. KpyroBopoT yriepojga B JKMBOM M HexwBOW mpupone. KadecTtBeHHas
peakmusi Ha KapOoHaT-woH. DU3MYECKMEe W XUMHUYECKHE CBOWCTBAa KpeMHus. CuIaHbl |
cwmmnuael. Oxenp kpemuus (IV). KpemaueBsie kuciaotel U ux coiu. CHIMKaTHbIE MUHEPAbl —
OCHOBA 3€MHOM KOPBI.



Obwas xapakmepucmuka snemenmos VA-epynnol. Hutpunpsl. KauecTBeHHas peakius Ha
MOH aMMOHUS. A30THasl KUCJIOTa Kak OKuciauTenb. HuTparel, ux ¢usznyeckue u XUMHUYECKHE
cBOiicTBa, mpuMmeHeHue. CBoiicTBa, monyyeHue u npuMeHenue ocpopa. ®ochun. DocdopHsie
u nosidocdopHbie KucaoThl. buonorudeckas poisb pocdaros.

Obwasn xapakxmepucmuxa 971eMEHMO8 VIA-2pynnuor. Ocobble CBOICTBa
KOHIEHTPUPOBAHHON cepHO#l KucioTel. KauecTBeHHBIE peakuuu Ha cynbdui-, cynbQur-, u
Cynb(aT-uOHBI.

Obwasn xapaxmepucmuxa ds1emenmos VIIA-epynnvi. OcobeHHOcTH XuUMUH (PTOpa.
lamoreHoBoopoAbl M MX TMONYy4YeHHE. ['alOreHOBOAOPOAHBIE KHUCIOTBI M HMX  COJIH.
KauecTBeHHBIE peakIMUM Ha TrajloreHuA-uoHbl. Kuciopoacomepxkamye COEIWHEHHS XJIOpA.
IIprMeHeHue rajgoreHoB U UX BaXKHEUIINX COCAUHEHUM.

bnazopoonvie 2aswi. llpuMenenue 01aropoAHbIX Ta30B. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB IPOCTBIX BELIECTB, BOJOPOJIHBIX COECIUHEHMH, BBICIIMX OKCHJIOB M THUAPOKCHUIOB.
WNnentuduxanus HeOpraHn4eckux BEUIeCTB U HOHOB.

Pazoen 9. O6mue cBoiicTBa MeTaslioB (4 yaca).
Mertamnel 1 criaBel. CriocoObl mostydeHHst MeTayuioB. llpakTuueckoe mnpuMeHEHHE
ANEKTPOIIH3A IS TOTYICHHS IETOYHBIX, IIETOYHO3EMEITbHBIX METAIIIIOB U aJTFOMHHHS.

Pazoen 10. Metamibl riaaBubix noarpynn (14 gacos).

Obwas xapakxmepucmuxa 21emenmog [A—11A-epynn. Okcunpl U MEPOKCUIBI HATPUS U
Kanus. PacriozHaBaHue KaTHOHOB HaTpus U Kanusd. Conu HaTpHsl, Kajius, KajablUs U MarHus, ux
3HaYeHWE B MPHUPOJEC M JKU3HU ueroBeka. JKecTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHHS.
KommiiekcHble coeinHeHNsl aTtOMUHUSA. AJTFOMOCHIMKATBHI.

Pazoen 11. Metaniabl mo604HBIX moaArpynn (23 4acos).

Memannwt IB-VIIB-epynn (Mens, mwHK, Xpom, Mapraser). OcCOOEHHOCTH CTPOCHUS
atomoB. O0mue ¢uszndyeckue u xumudeckrne cpoiictpa. Ilonydyenune u npumenenune. OKCUABI U
THJIPOKCUIBl 3THX METAJIOB, 3aBHCHUMOCTb MX CBOMCTB OT CTENEHM OKHCJIECHHUS 3JIEMEHTA.
Baxneiimue conu. OKUCIUTENbHBIE CBOICTBA COJEM XpOMa M MapraHiia B BBICUIEM CTENEHU
okucieHus. KommiekcHble coeTMHEHHs XpoMa.

Pazoen 12. Crpoenne Bemectna (10 gacos).

Cmpoenue seujecmaa. DJIEKTpOHHAsA npuponaa XUMHYECKON CBSI3H.
DIeKTpoOTpUIaTEIbHOCTh. KOBalleHTHAs CBSI3b, €€ PA3HOBHIHOCTH U MEXaHH3MBbl 00pa30BaHUS
(oOMeHHBINT M JTOHOPHO-aKLeNnTOpHBI). MoHHas cBs3b. MeTtammnueckas cBs3b. BomopomHas
CBsI3b. MeXMOJIEeKYIsIpHbIe B3auMojeiicTBus. Kpucramnueckue u amopdHbie Beniecta. THUIIBI
KPUCTANINYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsA, HOHHAsA, METAJUIMYecKas). 3aBUCUMOCTh
(U3MUeCKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTALIHUECKON pemeTku. [IpuanHbl MHOro0Opasus
BemecTB. COBpeMEHHbIC MPEICTABICHUS O CTPOCHMM TBEPHBIX, XMIKUX M TIa3000pa3HbIX
BeniecTs. JKuaknue KpucTasuibl.

Pazoen 13. Teopernyeckoe onucaHne XUMUYECKHX peaknuii (28 yacon).

Xumuueckue peaxyuu. I'oMOreHHbIe U TreTeporeHHble peakinuu. CKOpOCTh peakiuu, ee
3aBHUCUMOCTh OT PAa3lIMYHBIX (DAKTOPOB: TPUPOABI PEArHPYIOUIMX BEIIECTB, KOHLIEHTPAIIUH
pearupyromux BemiecTB, Temneparypsl (mpaBuio Bantl'odda), mmomamu peakinmoHHON
MOBEPXHOCTH, HAIMYMs KaTalu3aropa. OJHEPrus aKTUBAIMH. AKTHUBHPOBAHHBIA KOMILIEKC.
Karanuzatopsl u karanu3. Poib karaam3aTopoB B MPHUPOJE M MPOMBIIIIIEHHOM MPOU3BOJICTBE.
[lonarue o0 »HTamBIMU W SHTponuu. DHeprus ['udOca. 3akon I'ecca m cieacTBUs M3 HETO.
TennoBeie 3hdexThl XUMHUECKUX peaknuil. TepMoxumudeckue ypaBHeHHs. OOpaTHUMOCTh
peakuuii. Xumuueckoe paBHOBecue. CMeIEHHME XHMUYECKOTO PaBHOBECHS IOJ JEHCTBUEM
pa3nuuHbIX (AKTOPOB: KOHIEHTPAlMH pEareHTOB WM MPOAYKTOB pEaKluu, JaBJICHHUS,
Temneparypsl. Pojib cMelieHus: paBHOBECHUS B TEXHOJIOTMUECKUX MPOLIECCaXx.



DNEeKTpOoan3 pacTBOPOB U paciulaBoB cojeil. Koppo3us meramnoB: BuAbl KOPPO3HH,
CHOCOOBI 3alUThl METAJUIOB OT KOPPO3UHU.

Pazoen 14. Xumuueckast TexHoJiorus (12 gacos).

Xumus 6 npomviutiennocmu. OOIIME TPEIACTABICHUS O TMPOMBIIUICHHBIX CIIOCO0aX
MOJIyYEHUsI XMMUUYECKUX BEIIeCTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOU KHCIIOTHI).
Ipomviunennas opeanuveckas xumus. CpIpbe JUIsl OpraHUdecKoi MpoMbIieHHOCTH. [Ipobnema
OTXO0JI0B U MOOOYHBIX MpoaykToB. Hanbosee KpynmHOTOHHAKHBIE MPOU3BOICTBA OPraHUYECKUX
COEIMHECHU M.

Pazoen 15. Xumus B oBceaHEBHOI ku3HH (8 4acoB).

Xumusi u 300posve. JlekapcTBa, hepMEHThI, BATAMHHBI, TOPMOHBI, MUHEPAIbHBIC BOJIBI.
[IpoGnemsl, cBsi3aHHBIE C MPUMEHEHUEM JICKAPCTBEHHBIX MpermapaToB. BpenHbie MPUBBIUKH U
dakTopel, paspymariue 310poBbe (KypeHHE, YHOTpeOJIeHUE alKoroJisi, HapKOMaHUsA).
PamuonansHoe nuranue. [Tumnessle 100aBKH.

OcHosbl nuwesoli xumuy. XUMHS B MeauinHe. Pa3zpaboTka nekapcTB. XUMHUUYECKHE
CEHCOpBI.

XuMHUs B TOBCETHEBHOM *KW3HU. MOIOIIME W YUCTALIME CPEACTBA. PenenaeHThl, HHCEKTULIHIBI.
CpencTBa TUUHOM rurueHsl 1 kocMeTHku. [IpaBuia 6e3omacHoii paboThI ¢ €AKUMH, TOPIOUYUMH U
TOKCHUYHBIMHU BEIIECTBAMH, CPEACTBAMHU OBITOBON XMMUHU.

Pazoen 16. Xumus Ha ciry:koe oduecrna (6 gacos).

Xumus u cenvckoe xossiicmeo. MUHepanbHble U opraHudeckue ynoopenusi. Cpenctsa
3auThl pacteHuil. YepHas u 1ieTHas Metauryprus. CTEKII0 U CHIIMKAaTHAs IPOMBIIIIIEHHOCTb.

Xumuss u dHepeemuka. IlpupomHble HWCTOYHMKHM YriieBOnOponoB. Ilpuponusiii u
MONYTHBIA HEPTAHON Ta3bl, UX COCTaB MU Hcmoiib3oBaHue. CoctaB HeTH W ee mepepadoTka.
Hedrenponykrel. OkranoBoe umciao OeH3uHa. OxpaHa OKpyKarolled cpelnsl  IpH
He(dremepepabOTKE W TPAHCIOPTHUPOBKE HEPTEHPOAYKTOB. AJBTEPHATUBHBIE HCTOYHUKH
3Hepruu. Xumus B cTpoutenbcTBe. llement. beton. Ilogbop onTHManibHBIX CTPOUTEIHHBIX
MaTepuajoB B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA.

Pazoen 17. Xumus B coBpeMeHHoii Hayke (9 gacos).

Hayunvie memoowvl nozuwanus ¢ xumuu. Vicrounuku xumudeckoi uHpopmanuu. [Towmck
uH(pOpMallMl MO Ha3BaHUSAM, HUACHTU(UKATOpPaM, CTPYKTYpHBIM (opmynaMm. XHUMHUYECKUN
aHaJIu3, CHUHTE3, MOJCIMPOBAHUE XMUMHUYECKUX IMPOILIECCOB U SBJICHHN KaK METOJbl HAy4YHOI'O
no3HaHus. MaremaTuyeckoe MOJEIUPOBAHHE MPOCTPAHCTBEHHOTO CTPOEHUSI MOJIEKYI
oprannueckux BermiecTB. COBpeMEeHHbIE (PU3NKO-XUMUYECKUE METOAbl YCTAHOBJICHUS COCTaBa U
CTPYKTYpBbI BEILIECTB.

Xumus u sxonoeus. XuMHUUECKOE 3arpsi3HEHUE OKPYXAIOLel Cpelibl U €ro MOCIEACTBUSL.
Oxpana rugpocdepsl, mouBbl, aTMochepbl, GIopsl U PayHbI OT XUMHUYECKOTO 3arps3HEHUSI.

Tunmel pacdeTHbix 3amau: HaxoxaeHwe MONEKYISIpHOU (GOPMYIbI OPTraHHYECKOTO
BEIIECTBA 10 €r0 TUVIOTHOCTU U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAUINX B €r0 COCTaB, UM MO
NpoJyKTaM cropanus. Pacuerbl MaccoBoil 101 (Macchl) XMMUYECKOTO COCIMHEHHUS B CMECH.
Pacuersr maccol (00beMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIECTB
JaHoO B M30BITKE (MMeeT mpumMecH). PacueTsl MaccoBOW Wi 0OBEMHOM IO BBIXO/AA MPOIYKTa
peakuuMd OT TEOpeTHYEeCKH BO3MOXHOro. Pacuersl TemnoBoro sddexra peakuuu. Pacuersr
00BEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX peakiusx. PacueTsl Mmacchl (00beMa, KOIMYECTBA
BElIEeCTBa) MPOJYKTa Peakllu, €ClIM OJTHO U3 BEIIECTB JaHO B BUJE PAacTBOpa C OINpeneIeHHON
MacCOBOM J10JIEl paCTBOPEHHOT'O BEILIECTBA.

IlepeyeHb npakTHYeCKUX PadoT:

10 xnace

[Tpaktrueckas padota Ne 1 «CocraBieHue Mojieselt MOJICKYJT yTIE€BOAOPOI0BY



[TpakTuyeckas padora Ne 2 «IlosyueHue STHIIEHA U OTIBITHI C HUMY

[Tpaktrueckas padota Ne 3 «Ilonyuenue 6pomMITaHay

[Tpaktruyeckas padora Ne 4 «Ilomydenue aneToHa»

[TpakTrueckas padota Ne 5 «[lomydeHne ykCyCHON KHCIOTHI U U3YYEHUE €€ CBOMCTBY

[IpakTuyeckas padora Ne 6 «CHHTE3 dTHIIAIIETATa»

[TpakTrueckas padota Ne 7 «'uaponau3 Kkpaxmasay

[TpakTuyeckas padora Ne 8 «MneHTuduKanys opraHM4ecKuX COeTUHEHUI

[TpakTrueckas padota Ne 9 «Pacno3HaBanue miacTMace)

[Tpaktuyeckas padora Ne 10 «Pacrmo3HaBaHie BOJIOKOH»

11 kiace

[TpakTuyeckas padora Ne 1 «DKkcniepuMeHTaNbHOE peleHne 3a1a4 o TeMme «I amoreHsn

[Ipaktnueckass pabora Ne 2 «DOKcmepuMEHTAIbHOE pEIICHHE 3a7ad 10 TeMe
«XanpKOTreHbD)

[TpakTrueckas padota Ne 3 «I[lomydyeHne aMMuaKa v U3y4eHUE €r0 CBONCTBY

[TpakTuyeckas padora Ne 4 «DKCIepUMEHTAIBHOE PELICHUE 3a7ay 10 TeMe «IIEeMEHTHI
HOJATPYIIIBI a30Ta»

[TpakTuyeckas pabota Ne 5 «DKcnepuMeHTaNIbHOE PELICHUE 3a7a4 Mo TeMe «MeTaibl
[JIaBHBIX MTOATPYII»

[TpakTruyeckas padora Ne 6 «IlonmydyeHue METHOTO KyIopoca»

[TpakTrueckas padora Ne 7 «IKCIepUMEHTAIBHOE pelieHue 3aaad mo Teme «MeTamibl
NOOOYHBIX MOJATPYIII

[Tpaktrueckas padota Ne 8 «Ilonyuenue conmn Mopay

[Ipaktnyeckas pabora Ne 9 «CKOpPOCTh XMMHYECKHX pEaKIUHA. XUMHUECKOE
paBHOBECHE»

IlepeyeHb KOHTPOJBLHBIX PA0OT:

10 xiacc

Kontponbnas padota Ne 1 «OCHOBBI XUMUU»

Kontponbnas padota Ne 2 o Teme «YTIeBOI0pOIBD»

KontponbsHas pabota Ne 3 o Teme «Kucimopomcoaepxariie OpraHndecKue CoOeTHHCHUS

Kontponbnass pabora Ne 4 «A3zoTcomepkamine W OHMOJIIOTUYECKH AKTHBHBIE OpraHMYEeCKHe
BELIECTBA»

11 kiace

Kontponbnas padora Ne 1 o reme «HemeTanmmbn»

Konrtponbnas padora Ne 1 o reme «MeTaiib»

KontponbsHas pabora Ne 3 o Teme «TeopeTraeckre OCHOBBI XUMHU)

Kontponbnas padota Ne 4 «MTorosast KOHTpoJIbHAast paboTa»

Xumuyeckuii npakTukym(21 gacos).
O06o01marminee mopropeHue (56 4acosn).

Pe3eps (12 gacoB).



TpeGoBaHus K YPOBHIO MOJATOTOBKH y4aIIMXCsl, 00y4AIOIIHUXCS MO JAHHOM
nporpamme

.B pesynbraTe n3ydeHus XUMUU Ha IPOGUIBHOM YPOBHE 00YJArOIIUICS TOJIKCH:

BrinmyckHUK Ha YyriyOJIeHHOM YpOSHe HAYUUMCA.:
— packpbIBaTh Ha MpUMEpPax poJib XUMHUH B (OPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI
MHpa U B MPaKTUUYECKOW ACSATEIHHOCTH YEJIOBEKA, B3aMUMOCBSI3b MEXAY XUMHUEH U JIPYyruMu
€CTECTBEHHBIMU HAayKaMH;
— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHUE U 3BOJIOLMIO OPraHUYECKOW XMMUM KaK HayKH
Ha Pa3JIN4HbIX UCTOPUUYECKUX ITANaX €€ pa3BUTHS;
— yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHbIE CBS3U MEXKIY CTPOCHHUEM aTOMOB XMMHYECKUX
3JIEMEHTOB U MEPUOANYECKUM U3MEHEHUEM CBOMCTB XMMHYECKUX JJIEMEHTOB M UX COCIUHEHMI
B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKUX AJIEMEHTOB B MIEPUOIUUYECKOIN CHCTEME;
— aHAIM3MUPOBATh COCTaB, CTPOCHHME M CBOMCTBA BELIECTB, NPHUMEHSS IOJIOKEHUS OCHOBHBIX
XUMHYECKMX TEOPUI: XMMHUYECKOTO CTPOEHHs OpraHuYeckux coenuHeHuil A.M. bytieposa,
CTPOEHHUSI aTOMA, XUMUYECKON CBSI3U, AJIEKTPOJUTUYECKON AUCCOLMALIMN KUCIOT U OCHOBAaHUN;
YCTaHaBIUBATh MPUYUHHO-CIICJICTBEHHBIEC CBSI3U MEXy CBOMCTBAMHU BEILECTBA U €T0 COCTAaBOM
U CTPOEHHUEM;
— TOPUMEHSATh MpaBUJia CUCTEMATHUYECKOM MEXAYHApOJHOW HOMEHKIATYypbl KaK CpelICcTBa
pa3IuYeHUs U UACHTU(UKAIIMY BEIIECTB 110 UX COCTaBY U CTPOCHHUIO;
— COCTaBIIATh MOJIEKYNISIPHBIE M CTPYKTYpHBIE (DOpPMYJBI HEOPTraHMYECKHX M OPraHHYECKUX
BEUIECTB Kak HoOcHUTelell HHQOpMAalMM O CTPOCHMM BELIECTBA, €ro CBOMCTBaX U
MPUHAJICKHOCTH K OMPEIETICHHOMY KJIacCy COCIMHEHUH;
— OOBACHATH MPUPOAY U CHOCOOBI 00pPa30BaHMS XUMHUYECKON CBSI3M: KOBAJIEHTHOH (ITOJISIPHOM,
HETOJISIPHOM), MOHHOM, METAJUIMYECKOM, BOJOPOJHONW — C LETbI0 OMPEACNICHUS] XUMHUUYECKOU
AKTHUBHOCTH BEIIECTB;
— XapakTepu3oBaTh (DU3MYECKHE CBONCTBA HEOPTraHUYECKHMX W OPTaHUYECKUX BEIIECTB H
YCTaHABIMBAaTh 3aBHUCHUMOCTh (U3NYECKUX CBOMCTB BEHIECTB OT THIA KPUCTAILTMYECKOU
pelIeTKY;
— XapakTepu30BaThb 3aKOHOMEPHOCTHM B M3MEHEHUU XWMHUYECKHX CBOMCTB INPOCTBIX BEILECTB,
BOJOPOJHBIX COCTMHEHHM, BHICIIUX OKCUIOB U TUAPOKCHJIOB;
— MNPUBOAUTH IPUMEPBl XUMHUYECKHX PEAKIMM, pPAaCKpPBIBAIOIIMX XapaKTE€pHblE XWMHYECKHUE
CBOMCTBA HEOPraHMYECKUX W OPraHUYECKHX BEIIECTB H3YUYEHHBIX KJIACCOB C ILENbI0 HX
uaeHTU(UKAITIY U 00BICHEHHs 001aCTH MPUMEHCHHS;
— ONpeNesaTh MEXaHWU3M peaklMu B 3aBUCUMOCTH OT YCJIOBUM NPOBENCHUSI PpEaKIUU U
IIPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHNS XUMUYECKUX PEAKIIMI HA OCHOBE TUIIA XUMHUYECKOU
CBSI3U U aKTUBHOCTH PEAreHTOB;
— yCTaHaBJIMBaTh 3aBUCHMOCTb PEAKIIMOHHOW CIOCOOHOCTH OpPraHMYECKHUX COCAUHEHHH OT
XapakTepa B3aMMHOTO BJIUSIHUS aTOMOB B MOJIEKYJlaX C ILIEJIbI0 MPOTHO3UPOBAHUS MPOAYKTOB
peakiuu;
— YCTaHABIUBATh 3aBHCHUMOCTb CKOPOCTH XHMMHMUYECKOW PEAKIIMU U CMEIIECHUS XUMHYECKOTO
paBHOBECHSI OT pa3iUYHbIX (HAKTOPOB C LEJIbI0 ONPEAETICHUS ONTUMAIbHBIX YCJIOBHA
MPOTEKAHUSI XUMUYECKUX TTPOLIECCOB;
— YCTaHaBIMBATh T'€HETHUYECKYIO CBSA3b MEXKIY KJIAacCaMHM HEOPraHMYECKUX M OPTraHUYECKHUX
BEIIECTB /JIi OOOCHOBAHHS TPHUHIUIUATHHOW BO3MOKHOCTH TOJIYUYEHHUSI HEOPTraHWYECKHX U
OpPraHWYECKHUX COEIMHEHMM 3aJaHHOTO COCTaBa U CTPOCHUS;
— O0MPATh PEAreHTHI, YCIOBUS U OMPEACIIATh MPOAYKTHI PEaKIIHii, MO3BOJISIONIUX PEaTn30BaTh
7a00paToOpHble W TMPOMBIIUIEHHBIE CHOCOOBI MOJYYEHHUS BaKHEMIINX HEOPraHWYeCKux u
OpPTraHUYECKUX BEILECTB;
— ONpENeNsATh XapakTep Cpelbl B pe3yibTare TUApPOIN3a HEOPTaHMYECKUMX M OpPraHUYeCKUX
BEIIECTB M NPHUBOAUTH NPUMEPHI THUAPOIU3a BEIIECTB B IMOBCEAHEBHON XU3HM YENIOBEKa,
OH1OJI0rnYecKX 0OMEHHBIX MPOIECCaxX U MPOMBIIUIEHHOCTH;



— TPHUBOAMTH TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEakUuil B  NPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHu3MOB;
— 000CHOBBIBATH MPAKTHUYECKOE HCIIOJIIb30BAaHUE HEOPTaHUYECKUX M OPTraHMYECKHX BEIECTB U
UX peakluil B IPOMBILUICHHOCTH U OBITY;
— BBINOJHATh XMMHYECKHH SKCIEPUMEHT MO PACIIO3HABAHUIO U TOJTYYEHUIO HEOPTaHMYECKUX U
OpPraHMYECKUX BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM COEIWHEHUH, B COOTBETCTBUU C
IpaBUIaMyd M IpueMaMu 0e30macHOil paboThl ¢ XMMUYECKHMMHU BEIIECTBAMU M J1a0OpaTOPHBIM
00opyI0BaHUEM;
— MPOBOAMTH PACUYEThl Ha OCHOBE XMMHYECKMX (OPMYIT U ypaBHEHHU pEaKLUi: HAXOXKIACHUE
MOJIEKYJISIPHOM (POpPMyYJIbl OPraHMYECKOTO BEIIECTBa MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, WM 1O MPOAYKTaM CTOpPaHMS; PacdeThl MAacCOBOW J0JIU
(Macchl) XUMHUYECKOTO COCTUHEHUSI B CMECH; pacueThl Macchl (00beMa, KOJTMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIMM, €CJIM OJHO W3 BEUIECTB JaHO B HM30BITKE (MMEET NMPUMECH); pacdeThl
MaccoBOM WM OOBEMHOM [OJIM BBIXOJA MPOAYKTA PEaKIUU OT TEOPETHYECKH BO3MOXKHOTIO;
pacueTsl TemI0Boro 3P QeKTa peakiiu; pacueTsl 00bEMHBIX OTHOIIECHHH ra30B MpU XUMUYECKUX
peaKkIusaX; pacueTbl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIIU OJHO W3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONPEIEICHHON MAacCOBOM J10JIei pacTBOPEHHOI'O BEILIECTBA;
— HCIOJIb30BaTh METO/bl HAYYHOIO TMO3HAHHWA: aHaJIU3, CUHTE3, MOJEIHPOBAHUE XUMHUYECKUX
IPOIIECCOB M SIBICHUI — MpHU pelIeHHH Y4eOHO-HCCIEeIOBATENbCKUX 3aad IO H3YYCHHUIO
CBOICTB, CITOCOOOB MOIYYEHHUS U PACTIO3HABAHUS OPTraHUYECKHUX BEIIECTB;
— BJIAJCTh MNpaBWIaMH OE30MaCHOrO OOpalIeHUs C E€IKUMH, TOPIOYMMHU U TOKCHYHBIMHU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHUH;
— OCYHIECTBIATh IMOUCK XHMHYECKOM HH(OpMAlMM 10 Ha3BaHUAM, HAECHTH(PHKATOPaM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;
— KPUTUYECKH OIICHHWBATh M MHTEPIPETUPOBATH XUMHUECKYI0 MH(OPMAIIHIO, CONEPKAILYIOCS B
COOOILIEHUSAX CPENCTB MaccoBoM uH(popmauuu, pecypcax HHTepHera, HayYHO-TOMYJSIPHBIX
CTaThsAX C TOYKU 3PEHHS €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTHU B IIEJISAX BBISABICHUS OMIMOOYHBIX
CYXXJIeHU 1 POopMUPOBaHUSI COOCTBEHHOM MO3HUITUH;
— yCTaHaBIMBATh B3aWMOCBS3M MEXKAy (DakTamMu W Teopuel, MPUUYUHOW U CIECICTBUEM MPH
aHalM3e MPOOJIEMHBIX CHUTyallMii W OOOCHOBaHMHM NPUHUMAEMBIX pEHIEHUH Ha OCHOBE
XMMHYECKHX 3HAHUM;
— MPEACTaBIATh IMYTH PEUICHHsS TJIO0AJbHBIX MPOOJIEM, CTOSIIMX Iepesl 4YeIOBEYECTBOM, U
MEPCIICKTUBHBIX HAMPABICHUN Pa3BUTHS XUMHUYECKHX TEXHOJOTHHA, B TOM YHCJE TEXHOJOTUMN
COBPEMEHHBIX MAaTEpUAIOB C PA3IMYHON (DYHKIHMOHAIBHOCTHIO, BO3OOHOBISIEMBIX HCTOUYHUKOB
CBIPbsI, NEPEePaOOTKU U YTHIIN3AIIUH TPOMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

BoinyckHUK Ha yriyOJI€HHOM YPOBHE NOLYYUM 803MOHCHOCHb HAYYUMBC.
— (opMynHUpOBaTh 1eTb UCCIEIOBAHNUS, BBIBUTATh U IPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3BI O
XUMHYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHYECKHE PEAKIUH, O XapaKTepe U MPOAYKTAX PA3TUIHBIX XUMHUYECKHX PEaKIIHii,
— CaMOCTOATEIbHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI C COOIIOECHUEM
npaBuiI 6e30MacHON PaboThI C BELIECTBAMU U Ja00OpaTOPHBIM 000PYIOBaHHEM;
— HUHTEpPIPETUPOBATh JaHHbIE O COCTAaBE M CTPOCHHUU BEIIECTB, IOJYUYEHHBIE C IOMOILBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKHX METO/IOB;
— ONHUCHIBATH COCTOSIHHE 3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKUX
NpPEICTAaBICHUNH O CTPOSHHHM aToMa JUIs OOBSCHEHHUS pe3yJbTaTOB CHEKTPAIbHOTO aHAJIN3a
BEIIIECTB;
— XapaKTEepH30BaTh POJIb A30TOCOACPIKALINX T€TEPOIMKINYECKUX COCIUHEHUH U HYKJICHMHOBBIX
KHUCJIOT KaK BaXKHEHUIINX OMOJOTMYECKH aKTUBHBIX BEILIECTB;
— TMPOTHO3UPOBATH BO3MOXKHOCTb NPOTEKAHUS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH,
JeKalMX B OCHOBE MPUPOIHBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB.

[IpoduibHbIA ypOoBeHb CTaHAApTa Y4EeOHOrO NpeaMeTa BhIOMpAeTCsl HCXOIs U3
JUYHBIX CKJIOHHOCTEH; NOTpeOHOCTel oOydwaromierocss M OpPHEHTHPOBAHHE €ro Ha



MOJTOTOBKY K MOCIIEAYIOIIEeMY MpodeCCHOHATFHOMY 00pa30BaHUI0 WIIH MPOPECCHOHATBHON
JEeSITETbHOCTH M TPUOOPETEHHsI MPAKTHYECKOTO OMBITA ACSATEIBHOCTH, MPEIIICCTBYIOMICH
npodeCcCHOHATBLHOM.
IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecIeYeHHs.

1. Epemun B. B. Meroaunueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3smenko, A.
A. llpo3nosa u np. «Xumus. YTiayoneHHbii ypoBeHby». 11 kimace / B. B. Epemun, A. A. /Ipo3nos,
. B. Epemuna, H. B. Bonkosa, H. B. @upcrosa, 3. }0. Kepumos. — M. : Jlpoda, 2018. — 423
C.
2.
H.

Epemun B. B. Meroanueckoe nocodue x yueOnuky B. B. Epemuna, H. E. Ky3smenxo, B.

Tepennna u np. «Xumus. Yriayonennsiit yposenby». 10 kiace / B. B. Epemun, A. A. [Ipo3aos,
N. B. Epemuna, B. 1. Maxonuna, O. }0. Cumonoga, D. 0. Kepumo. — M. : Jlpoda, 2018. —
339 c.

Hcnoab3yemMble TEXHHYECKHE CPEICTBA

MynbTUMEIUNHBIN IPOEKTOP.
[lepcoHanbHbI KOMIIBIOTED.
JlaGopaTopHoe o0opyaoBaHuE
HaGopsb! peakTHBOB
[Mudposas xumuueckas 1adopaTopus

Cnucok aureparypsl

OCHOBHOM
3. I'a6bpuensn O.C. Xumus. 10kmacc: KoHTposbHbIE M TPOBEPOUHbIE PabOThl K YU4eOHUKY
O.C. l'abpuensna «Xumus. 10»/ O.C. I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. - M.:
Hpoda, 2008.

4, INabpuensa O.C., CnaakoB C.A., banapy A.M. - Xumusa. 10 knacc. KoHTposibHBIE
pabotel k yu. O.C. I'aGpuenssna u np. YriyOneHHslii ypoBeHb. Beprukans. ®I'OC. - M.
NznarensctBO: dpoda, 2016. — 80 c.

5. Epemun B. B. Meroanueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. lpo3nosa u np. «Xumus. YTiuyoneHHbii ypoBeHb». 11 kimace / B. B. Epemun, A. A. /Ipo3nos,
. B. Epemuna, H. B. Bonkosa, H. B. ®upcrosa, 3. }0. Kepumos. — M. : Jlpoda, 2018. — 423

C.

6. Epemun B. B. Meroanueckoe nocodue x yueOnuky B. B. Epemuna, H. E. Ky3emenxo, B.
. Tepennna u ap. «Xumus. YriryoseHHbd ypoBeHb». 10 kitace / B. B. Epemun, A. A. JIpo30B,
N. B. Epemuna, B. 1. Maxonuna, O. }0. Cumonoga, D. 0. KepumoB. — M. : Jlpoda, 2018. —
339¢

7. KontponbsHo- uamepurensubie Matepuansl. Xumus: 10 ximace/ Coct. H. I1. TpoeryboBa.-
M.: BAKO, 2018. (K yue6nuky O. C. I'abpuensaa (M.: [Ipoda).

8. KonrtponsHo - uamepurensubie Matepuansl. Xumus: 11 xkmace/ Cocr. H.I1. Tpoery6osa. —

M.: BAKO, 2014. ( K yueonuxy O. C. I'abpuensaa (M.: [Ipoda))

9. Kopomenko A.C. KontponsHo-uzMeputenbubie MaTepuansl. Xumus. 10 xkinacc. @I'OC/
A.C. Kopomenko, A.B. fmykoBa — M.: U3gaTenbcTBo «IKk3amen», 2017. - 96 c.

10.  Kopomenko A.C. KoHTponbHO-u3MepuTenbHble Matepuainbl. Xumus. 11 kimacc. ®IOC/
A.C. Kopomenko, A.B. fmykoBa — M.: U3gaTenscTBo «IKk3amen», 2017. - 95 c.

11.  Mapmanosa I'.JI. I'paduueckue AUKTaHTHI 10 XUMUU: pabouas TeTpaapb. 11 kiacc. — M.:
BAKO, 2017. - 64 c.
12.  IlyzakoB C.A. Xumus. CoopHuK 3amau u ynpaxsaeHuid. 10-11 xmaccel: yue6. ITocoOue

s obmeoOpa3oBar. opraHuzanmii: yriyon. ypoBeHb/C.A. Ily3akoB, B.A. Ilonkos, UN.B.

bapreiosa; no pex. C.A. Ilyzakosa. — M.: IIpocsemienue, 2018. — 159 c.

13. YepBunckas B.B. Xumusa. Coopuuk 3amau u ynpaxHeHuid. 10-11 kmaccsl: yue6. [Tocobue
i obmeoOpa3oBat. oprannsauuit/B.B. UepsBunckas, B.A. Bapnamosa, T.B. Xacsnosa. —
M.: IIpoceemenne, 2020. — 159 ¢



JOMOJTHUTEJIbHOMU
1. Meroanueckoe mocooue. YriayoneHHsl ypoeHs. 10 kimace (aBtopsl O. C. 'abpuensn, W. I
OctpoymoB). - 208 c.
3. HacronpHas kaura yunrtens. YriryoneHHubsiit yposeHb. 10 kimace (aBropst O. C. 'abpuensn, U.
I'. Octpoymos). - 480 c.
4. KonTtpomabHble 1 mpoBepouHbie padoThl K yueouuky O. C. 'abpuensna, M. I'. OctpoymoBa,
C. 10O. IlonomapeBa «Xumusi. YriyOneHnslid ypoenb. 10 kiace» (aBropsl O. C. I'abpuenss, C.
A. Cnagkos, A. M. banapy). - 192 c.
5. Konrponbubie pabotsl k yueonuky O. C. T'abpuensna, U.I'. Octpoymosa, C.1O. ITonomapea
«Xumus. Yrinyonennsiit ypoBeHb. 10 kmace» (aBropsl O. C. IN'abpuensH, C. A. Cnaakos, A. M.
banapy). - 80 c.
6. Xumudeckuit skcriepuMenT B mikode. 10 knacc (aBtopel O. C. I'abpuenss, JI. I1. Batnuna).
208 c.
7. Xumus. YrayOneHHsid ypoBeHs. 11 kimacc.YueOnuk (aBTopsl O.C. [Nabpuensn, .. JIsicoBa).
400 c.
8. Meroanueckoe nmocooue. YriayoiaeHHsIi ypoeHs. 11 kmace (aBToper O. C. I'a6puensn, I'. T
JIsicoBa). 160 c.
9. Kawura ns yuntens. 11 xkmace. Yacts 1. [Tocobue ansa yaureneit (aBropst O. C. 'abpuensy, I
I'. JIsicoBa, A. I'. Benenckas). 320 c.
10. Knura ans yaurens. 11 kmace. Yacts 11. [Tocobue gy yuuteneii (aBropst O. C. ['abpuensiH,
I'. T'. JIsicoBa, A. I'. BBenenckas). 320 c.
11. KonTpomasHbie 1 mpoBepouHbie padoThl k yueouuky O. C. ['aGpuensna, I'. I'. JIpicoBoit
«Xumus. Yrioyonenusiid ypoBens. 11 kmace» (aBropst O. C. I'abpuensn, JI. . Acanosa). 160 c.
12. KonTpoasubie padotsl k yaueOuuky O. C. INabpuensna, I'. I'. JIbicoBoit «Xumusl.
Yrany6nennsiit ypoBens. 11 knace» (aBtopsl O. C. I'abpuensn, JI. M. Acanosa). 96 c.
13. Xumunyeckuii sxkciepumeHT B mkoie. 11 kmace (aBroper O. C. I'a6puensn, U. T
OctpoymoB). 208 c.
14. Tloco6ue o xumuu 11t moarotoBku k EI'D (aBropsr O. C. IN'abpuensn, U. I'. Octpoymos, C.
A. Cnanxos). 304 c.
Humepnem-pecypcol
1. http://www.alhimik.ru IIpeacraBnens cienyromnye pyOpuKn: COBEThl aOUTYPHUEHTY, YUUTEIIO
XHUMUH, CIIPABOYHHK (OYEHB OOJIbIIas Moa00pKa TabJIUIl M CIIPAaBOYHBIX MaTEPUAJIOB), BEcemast
XUMHUSI, HOBOCTH, OJIMMITHAIbI, KyHCTKaMmepa (Macca HMHTEPECHBIX UCTOPUIECKUX CBEICHH ).
2. http://www .hij.ru XKypuan «Xumust 1 ’KH3Hb» IOHATHO ¥ 3aHUMATEILHO pacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html DaekTpoHHBIH KypHaT « XUMUKH U XUMHS.
[IpencraBieHO MHOKECTBO OIBITOB MO XUMUH, 3aHUMATEIHLHOU WH()OPMAIINHY, TIO3BOJISIONIEH
YBIIEYb YUEHUKOB SKCIIEPUMEHTAIHLHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru BceBo3moxkHast tutepatypa rmo XMuMHH.
5. http://www.drofa-ventana.ru 3BectHoe u3gareabcTBO yueOHOM uTepatypbl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIBHBIX KHHUT TI0 XUMHUH.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KoIbHBIN TOPTa CO CChUIKAMU
Ha 00pa3oBaTeIbHBIC CATHI IO XUMUH.
7. www.periodictable.ru CO0pHHK cTaTeil 0 XUMHUYECKUX AIIEMEHTaX, HIUTFOCTPUPOBAHHBIN
HKCIIEPUMEHTOM.



IIpunoxenus k nporpamme

IIpruMepHBbIH NepeYyeHb NPOEKTHO-UCCIEA0BATEIbCKUX PAadoT:

RBBOONoOMWONE

0.
1.
12.
13.
14.
15.

[Tomyduenue cepeOpsHOM BOIBI U UCCIICIOBAHNC €€ OAKTEPHUITHIHBIX CBOWCTB.
B3anMopeiicTBuIE JIeKapCTB ¢ MUMIEH: 10 WM 1Mocie?

Mertamnibl Ha Tele 4YeOBEKa: MUPCUHT.

CnopTUBHOE MUTAHUE: €T0 3HAUCHUE, TPEUMYIIECCTBA U HETOCTATKU.
He tonbko pazBieuenue... JKapeHble ceMEUKU.

Bapsrcst mn MmakapoHBI OBICTpEe, €CITH K HUM JT00aBUTH COJIb?
OnpefeneHne KayecTBa Kpacurenei B Mapkepax (domacrepax).
buoxuMudecknii COCTaB HAMMTKA M3 YaWHOTO Tpuoda.

Hccnenosanue xiaeba.

XuMus B TEXHUKE (PECKOBOI JKUBOTIHCH.

PucyHku Ha neppsx: XUMHUYECKasi HOArOTOBKA IOBEPXHOCTH.
Xumust 1 mappromepus.

OrneHrBaeM 1 IpoaaeM IPeIMETHI U3 TITyOHHBI BEKOB.
HckyccTBeHHas mepCTh U3 COCHOBOM XBOM.

OJIUKCUP MOJIOIOCTH U3 MOJIOJTMIIBHBIX S0JI0UEK.
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