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IHOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo xumum mias 10-11 xmaccoB coorBercTByeT PI'OC CcpemaHero moJIHOTO OO0IIero
00pa3oBaHus, COCTaBIeHa Ha OCHOBE [IprMepHO# MporpaMMBbl CpeTHETO TOJHOTO O0LIETr0 00pa3oBaHUs MO
xumMuH (0a30BbI YPOBEHb) U aBTOpCKOW paboueit mporpamMmbl M.H. AdanacbeBoit «Paboune mporpamMmel.

Xumus. 10-11 xmaccel. IlpenmerHas nuuus ydeOHukoB [.E. Pymsuruca, @.I'. ®denpamana. ba3oBbrit

YPOBEHbBY.

PabGouass mporpamma opueHTHpoBaHa Ha wucmojib3oBaHue yueOHukoB: [.E. Pymsutuc, ®.I'. ®denpaman

«Xumusa» 10 kmacc, uznarensctBo «IIpocsemenue», 2018 rom m paccumtana Ha 34 yaca (34 ydeOHbIe

Hezaenu B rox). [lporpammoii npeaycMoTpeHO MPOBEIEHUE KOHTPOJIBHBIX U MPAKTUYECKUX PadoT.
Pabouas mporpamma no XMMHH COCTaBJIEHA HA OCHOBE:

dbyHIaMEHTaIBHOTO SiApa 00IIero 00pa3oBaHus;

denepanbHOTO TOCYapCTBEHHOTO 00Pa30BaTEIFHOIO CTAaHIApTa CPEAHEro 00IIero 00pa3oBaHus;
IpOrpaMMbl Pa3BUTHs YHUBEPCAIbHBIX YUEOHBIX AEHCTBHIA;

IpOTrpaMMbl TyXOBHO-HPABCTBEHHOTO PA3BUTHS U BOCITUTAHUS JINYHOCTH.

N3ydeHne XxumMuM Ha ypOBHE CPEIHETO OOILIET0 0Opa30BaHUS HAIIPABJICHO HA IOCTUKECHUE 1 eJIeil;

OCBOCHHME 3HAHUM O XMMHUYECKON COCTaBJIAIONIEH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, BaJKHEHUIIINX
XMMHUYECKHX NOHATHUAX, 3aKOHAX U TEOPHSIX;

OBJIQJICHUE YMEHUSMH IPUMEHSITH IIOJIyYE€HHbIE JaHHbIE i1 OOBSICHEHUS pPa3HOOOpPa3HBIX
XMMHMYECKHUX SBICHMA W CBOWCTB BEUIECTB, OLICHKM pOJIM XHMHUHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U MOJyY€HUN HOBBIX MAaTE€PHUAJIOB;

pa3BUTHE TIO3HABATENIBHBIX HHTEPECOB M HHTEJUICKTYaJbHBIX CIIOCOOHOCTEH B  Ipolecce
CaMOCTOSITEILHOTO PUOOPETEHUs] XUMUYECKUX 3HAHUN C MCIOJIH30BAHUEM Pa3IMYHBIX UCTOYHUKOB
UH(OPMALINH, B TOM YHCJIE€ KOMIBIOTEPHBIX;

BOCTIUTaHHE YOEXKICHHOCTH B TIO3MUTUBHOW pPOJM XHMHUU B JKHU3HH COBPEMEHHOTO OOIIECTBa,
HEO0OXOMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U OKPYXKAlOIIeH cpene;
NPUMEHEHHE IOJYyYEHHbIX 3HAHMH M yMEHHMH [uid O€30lacHOr0 MCIOJIb30BAaHUS BEIIECTB U
MaTepHaloB B OBITY, CEJIBCKOM XO3AHCTBE M Ha MPOU3BOJCTBE, PELICHHs NPAKTHUECKUX 3a1ad B
NIOBCEIHEBHOM JKU3HHU, MNPEAYNPEKICHUS SBICHUN, HAHOCSIIMX BpeJ 310POBBI0 YEIOBEKA H
OKpYKarolleu cpene.

[Iporpamma no xumun B 10 —M ki1acce Ha 6a30BOM ypoBHe paccunTana Ha 34 yaca B Heaesio (1 yac
B HeJeJI10)

Cpox peanuzanuu: 1 yueOHbIi roa

IINTIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA

Jluunocmmuowie pe3yibmanbl OCBOCHUA TPOTPAMMBI yqe6Horo npeaMeTa OTpaxaroT:

l.
2.

®opMHUpPOBaHKE YYBCTBA TOPAOCTH 32 POCCUUCKYIO XUMUUECKYIO HAYKY.

Bocriutanne OTBETCTBEHHOE OTHOIICHHWS K TPHUPOJE, OCO3HAHHE HEOOXOIMMOCTH 3allUThI
OKpY arollei cpesibl, CTpeMIIEHUE K 3J0pOBOMY 00pas3y KU3HU.

JloaroroBka K OCO3HAHHOMY BHIOOPY WHAMBHUIYyATBHONH 00pa30BaTEIIbHON WK MPOo(ecCHOHATBHON
TPAeKTOPHH.

YMeHue ynpasiiaTh CBOEH MO3HABATENBHON AEATEIBHOCTBIO.



Pa3BuTHE TOTOBHOCTHM K PEIICHHUIO TBOPYECKHX 3a/Jay, YMEHHUS HaxXOJUTh aJE€KBaTHBIE CIIOCOOBI
TIOBEJICHUS W B3aMMOJCWCTBUS C TapTHEpaMH BO BpeMsl y4eOHOH M BHEY4YeOHOW MEATEIbHOCTH;
CIOCOOHOCTH OLICHMBaTh MpOOJIEMHBbIE CHUTyallud M ONEPaTUBHO INPUHMMATh OTBETCTBEHHBIE
pelieHuss B pa3IM4yHBIX  NPOAYKTUBHBIX  BHMJAX  JEITE€IbHOCTH  (yueOHasi, IOMCKOBO-
UCcclieloBaTeNbCcKas, KiIyOHas, TIpOEKTHas, KpyxkkoBas u T.a1.). DopMUpOBaHHE XUMHKO-
9KOJIOTUYECKOM KyJIbTYpPBI, SBJISIOIIEHCS COCTaBHOW YacThbIO 3KOJOIMYECKOW M OOLIeH KyJIbTyphl U
Hay4YHOT'O MUPOBO33PEHMSL.

Memanpeomemnbie pe3yibmampl OCBOSHHS IPOTPaMMbI y4eOHOTO TpeaMeTa:

1.

Hcnonp30BaHre yMEHUI U HAaBBIKOB PA3JIMYHBIX BUJOB ITO3HABATEIBHON IEATEIbHOCTH, IPUMEHEHUE
OCHOBHBIX METOJIOB TIO3HAHUS (CHCTEMHOMH()OPMAITMOHHBIN aHAIIN3, MOJICIUPOBAHUE) [T U3YICHUS
Pa3IMYHBIX CTOPOH OKPY>KAIOIIEH IeMCTBUTEIBHOCTH.

Mcnonb30BaHNE OCHOBHBIX MHTEJUIEKTYyalIbHBIX ONEpalMii: aHajau3, CHHTE3, CpaBHEHHE, 00001IeHHe,
cucreMaTu3anus, GopMyJIHMpPOBAHNE TUIOTE3, BBISABICHHE MPUUYUHHO-CICACTBEHHBIX CBSA3EH, MOUCK
aHaJIOTOB, TOHUMaHKUE MPOOIEMBI.

YMeHue reHepupoBaTh UIEH U PACIIPEEIATh CPEICTBA, HEOOXOAMMBIE I UX pPeaTn3aliu.

YMeHue u3BIeKaTh HMHMOPMAIMIO M3 Pa3IMYHBIX HMCTOYHHKOB, BKIIIOYAs CPEACTBA MacCOBOU
UHPOPMALIMK, KOMIIAKT-IMCKHA y4eOHOTO Ha3HaueHHs, pecypcbl VHTepHeTa; yMeHHe CBOOOIHO
IIOJIB30BATbCA CIOBApsIMU PA3JIMYHBIX THUIIOB, CIIPABOYHOM JIMTEpaTypod, B TOM 4YHCIE U Ha
JIEKTPOHHBIX HOCUTEISX; COOMI0AaTh HOPMBbI MH(POPMALIMOHHON N30MPATETbHOCTH, ITUKH.

YMeHHe N0Ib30BaThCS Ha MPAKTUKE OCHOBHBIMM JIOTMYECKMMHU IIpUEMaMM, METOaMU HaOIIIOICHHUS,
MOJICIUPOBaHMs, O0BSICHEHUS, peIlieHHsI TPOOIeM, TPOrHO3UPOBAHUS U JIP.

YMeHus 0OBACHATH SIBICHUS U MPOLECCHl COLUATBHON JeMCTBUTENIBHOCTH C Hay4HbIX, COLIUAIBHO-
¢unocopcKkux MO3UIMIA; paccMaTpUBaTh MX KOMIUIEKCHO B KOHTEKCTE CIOKUBIIMXCS pealuii U
BO3MOYKHBIX IIEPCIIEKTHB.

YMeHusl BBINOJIHATH MO3HABATEIbHBIE U MPAKTUYECKHUE 3aJaHUSA, B TOM UYUCJIE C HMCIOJIb30BAHUEM
IIPOEKTHOM JIEATEIbHOCTH Ha YPOKAax M B JOCTYITHOM COLIMAJIbHOM MPAKTUKE.

YMeHue oleHuBaTh C MO3ULUI COLHUAIBHBIX HOPM COOCTBEHHbBIE NMOCTYNKH U TOCTYNKH JPYTHX
Jrofied; yMEeHHe CllyllaTb coOeceHUKa, MOHUMaTh €ro TOYKY 3pEHUus, IPU3HABATH MPaBO APYroro
YeJIOBEKAa Ha THOE MHEHHUE.

npeomemmuoie pe3ynbmantvl:

BrImycKHHK Ha 0a30BOM YPOBHC HAYUHNTCA:

1) packpbIBaTh Ha IpUMEpPaxX POJIb XUMUU B JOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI MUPA U B

IPaKTUYECKOH 1eATEIbHOCTH YEJIOBEKa;

2) IeMOHCTPUPOBAThH HA IPUMEPAX B3aUMOCBS3b MEXYy XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMU;
3) packpbIBaTh Ha MpUMepax MOJOKEHU TEOPUU XUMUYecKoro crpoenust A.M. byTneposa;

noHumars (uzndeckuii cmbica [lepuonnueckoro 3axona J[.M. MenzesneeBa u Ha €ro 0CHOBE OOBSCHATh

3aBUCUMOCTDL CBOMCTB XUMHYECKHUX DJIEMECHTOB U O6p330BaHHBIX HWMU BCIUICCTB OT 3JICKTPOHHOT'O CTPOCHU

aTOMOB;

4) 00BSCHATH MPUIMHBI MHOTOOOPAa3usl BEIIECTB HA OCHOBE OOIIUX MPEICTaBIICHU 00 UX COCTaBE U

CTPOCHUH;

5) IpUMEHATH paBHJia CUCTEMATUYECKON MEXAYHAapPOJHOW HOMEHKIIATYpPhl KaK CPEJICTBA PA3INUCHUS U
UACHTU(UKAIY BEIIECTB MO UX COCTaBY U CTPOCHHUIO;



6) COCTaBIISITh MOJICKYJIIPHBIE U CTPYKTYPHBIE (DOPMYIIBI OPraHUYECKHUX BEIIECTB KaK HOCHTEIEH
uH(GOPMAITUU O CTPOSHUH BEIIIECTBA, €T0 CBOWCTBAX M MPUHAJICKHOCTH K OMPEICICHHOMY KJIacCy
COCIUHCHMIA,

7) XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIIMBATh
MPUYUHHO-CJIEICTBEHHBIC CBSI3U MEKIY JaHHBIMU XapaKTePUCTUKaMH BEIIeCTBa;

8) MpUBOAUTH MPUMEPHI XUMUYECKIX PEAKIINi, pACKPBIBAIOIINX XapaKTepHbIE CBONCTBA THITMYHBIX
HpeI[CTaBHTeﬂeﬁ KJIaCCOB OpFaHI/I‘-IeCKI/IX BCIICCTB C LCJIBIO UX I/I,Z[GHTI/I(I)I/IKaI_II/II/I 158 O6’b$ICHCHI/ISI 06HaCTI/I
HpI/IMCHCHI/ISI;

9) NpOrHO3UPOBATH BO3MOKHOCTh MTPOTEKAHUS XUMUYECKUX PEAKIIUA Ha OCHOBE 3HAHUM O THUMAaX
XUMHUYECKOW CBS3HM B MOJICKYJIaX PEareHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;

10) ucrosib30BaTh 3HAHMS O COCTaBE, CTPOSHUU U XMMUYECKHUX CBOMCTBAX BEMICCTB JJII 0€3011aCHOTO
MIPUMEHEHUS B MPAKTHYECKOM JIeATETLHOCTH;

11) BnageTh mpaBuigamMu 0€30MacHOTO 0OpalIeHUs C €AKUMH, TOPIOYMMHI 1 TOKCUYHBIMU BEIIECTBAMU,
CpelCcTBaMU OBITOBON XUMUU;

12) mpeacTaBisTh MyTH PELICHUS TTI00ATBHBIX MPOOJIEM, CTOSIIUX Tepe] YeTOBEYECTBOM: KOJIOTUYECKHUX,
3HepFeTI/I‘-IeCKI/IX, CI:IpBeBLIX, )41 pOJ'II: XUMHUHU B peH_IeHI/II/I 9TUX Hp06HeM.

BI)IHVCKHPIK Ha 6a30BOM YPOBHEC ITOJYYUT BO3MOKHOCTb HAYUHUTHCA:

1) mnmocTpupoBaTh Ha MPUMEPaX CTAHOBJICHHE U 3BOJIIOLUIO OPraHMYECKON XMMHUHU KaK HayKd Ha
Pa3JIMYHBIX HCTOPUYECKUX ITAIaX €€ Pa3BUTHS;

2) UCTIONB30BaTh METOIbI HAYUYHOTO MMO3HAHUS MIPU BHITIOTHEHUH MMPOEKTOB U yUeOHO-UCCIIEIOBATETLCKUX
3a/1a4 10 U3yYEHHUIO CBOICTB, CIIOCOOOB MOTYYCHHS U PACTIO3HABAHUS OPTaHUYECKHX BEIIECTB;

3) OOBACHATH MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMHUECKON CBSI3H: KOBAJICHTHOH (TIOJSIPHOM,
HETOJISIPHOM ), HOHHOM, METAJNIMYECKOU, BOJAOPOIHOM — C LIETBIO OMPEACIICHUS] XUMUYECKOW aKTUBHOCTH
BEILIECTB;

4) ycTaHaBIIUBAaTh TEHETUUECKYIO CBSI3b MEX/IY KJIACCAMHU OPTaHUYECKHUX BEIIECTB M1 000CHOBAHUS
MPUHIUTTHATIFHON BO3MOXXHOCTHU MOJTYYEHHUSI OPTaHUYECKUX COCTMHECHHH 3aJJaHHOTO COCTaBa M CTPOCHUS;

5) ycraHaBIMBaTh B3aUMOCBSI3U MeX Ay (akTaMu U TEOpHUEH, IPUYUHON U CIEICTBUEM MPU aHAIIN3E
pOOJIEMHBIX CUTyalluii 1 0O0CHOBAaHMH MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUM.

6) IPUMEHSATH NIPAaBHUJIA TEXHUKHU O€30MaCHOCTH B KAOMHETE XUMUU;

7) NCIOB30BATh 7S IO3HAHUS OKPYKAIOIIET0 MUpa Pa3InYHbIX METOI0B (HaOII0AeHIE, U3MEPEHHE, OTIBIT,
HKCIIEPUMEHT, MOJICIIUPOBAHUE U JIP.);

8) mpuMEHEHNH MPAKTUIECKUX U JTA00PATOPHBIX padOT U IKCIIEPUMEHTOB JIJISl IOKA3aTeIbCTBA
BBIJIBUTAEMBIX MIPEATIONOKEHH; OMMMCAHUH PE3YJIbTAaTOB ATUX PadoT;

9) pacno3HaBaTh XMMHUYECKHE BELIECTBA 10 XapaKTEPHBIM IPU3HAKAM;

10) mpoBOUTE pacueThl HA OCHOBE YPaBHEHUN PEaKIUid, yMEHUHU BBIYUCIIATH: KOJIMUYECTBO BEUIECTBA, 00bEM
WJIM Maccy IO KOJIMYECTBY BeUIeCTBa, 00bEMY MM MacCce PeareéHTOB U MPOIYKTOB peakluu (HaX0AUTh 00BEM
ra3a o KOJMYECTBY BEIIECTBa, Macce WIH 00bEMY OJHOTO U3 PEareéHTOB WU MPOAYKTOB PEAKIINH);

11) y3HaBaTh OCHOBHBIE HANPABJICHUS PA3BUTUS XUMHUH.

CucreMa OLleHKHU pe3y/1bTaTOB OCBOCHHS IPOrPaMMBbI y4eOHOI0 peIMeTa

Metoael U (GopMbl OO0y4YeHHS OIpPENENSIOTCS C Y4YeTOM MHAMBHUIYalbHBIX W BO3PACTHBIX
OCOOCHHOCTEH ydJaluxcsi, pa3BUTUS M CAMOPA3BUTHUS JIMYHOCTU. B CBSI3U € 3TUM OCHOBHBIE METOAMKH



U3Yy4YEHHUsS] XMMHUHM HAa JAHHOM ypOBHE: OOyueHHE 4Yepe3 OMbIT U COTPYAHMUYECTBO; YUYET WHIUBUAYATbHBIX
0COOEHHOCTEH 1 OTPEOHOCTEN yUaInuXcs.

OcHoBHO# (opMoOii 00yUEHUS SBIISIETCS YPOK, THIBI KOTOPOTO MOTYT OBITh: YPOKH YCBOCHHS HOBOM
yueOHOll uHpopManuu; ypoku (HOpMUPOBaHMs NPAKTHUECKUX YMEHMH W HaBBIKOB YYAIIHMXCS; YPOKHU
COBEpILEHCTBOBAHMS M 3HAHUH, YMEHUI M HABBIKOB; YPOKH 000OIIEHHS U CUCTEMATU3allUN 3HAaHUH, YMEHUIN
Y HaBBIKOB; YPOKH IIPOBEPKH U OLICHKH 3HAHUI, YMEHUI U HaBBIKOB YYaIllUXCs; IOMHUMO 3TOTrO B POrpaMMe
IPEIyCMOTPEHBI TaKHE BUJIbI YUEOHBIX 3aHATHN KakK JIEKIIMH, CEMHUHAPCKHE 3aHATHSA, IPAKTUYECKHE paboThl,
KOH(EepEHIIUHU, UTPbI, TPEHUHTH.

Jnist KOHTPOJISE yPOBHS TOCTHMYKEHUH YYaIIMXCSl HCIIONB3YIOTCS TaKue BUIBI U (POPMBI KOHTPOJSI KaK
IpEJIBApUTENbHBIN, TEKYLIHI, TEMaTUYECKHUI, UTOTOBBIM KOHTPOJIb; (POPMBI KOHTPOJIS: KOHTPOJIbHAs paboTa,
T pepeHIIMPOBaHHBIA UHIMBUAYAIbHBIH NUCBMEHHBIH OINPOC, CaMOCTOSTENbHAsA, MPOBEpoUHasl padora,
KOHTpOJbHAas paboTa, TECTUPOBAHUE, XHUMMYECKHMM JUKTAHT, I[HCbMEHHbIE [OMAIlHHWE 3aJaHus,
KOMITbIOTEPHBII KOHTPOJIb, AaHAIN3 TBOPUYECKHX, UCCIIEJOBATEILCKUX paldoT.

OBIIASA XAPAKTEPUCTHKA YYEBHOT' O ITIPEJIMETA

Pabouass mporpamMmma ydeOHOTO MpeaMeTra XHMHH OOeCIeYMBACT IMPEEMCTBEHHOCTh OOyYEHHUS C
MOATOTOBKOM O0YYaroNIMXcsl MO MporpaMmMaM OCHOBHOTO o01iero obpaszoBanus. O6pazoBaTesibHast 001acTh
«XuMHus» TpeACTaBisAeT OAHY M3 0a30BbIX KypcoB obiiero oopasoBanus. Ee ponb B cucTeMe MIKOJIBLHOTO
o0Opa3oBaHus 00ycIOBIIeHA 3HAYCHHEM HayKH XMMHHU B TTO3HAHUU 3aKOHOB MPUPOABI U MAaTEPUATBHOMN KU3HH
oOmiecTBa. be3 XuMu4eckux 3HaHWN CETOJHS HEBO3MOXKHO MPEICTABUTh HAYUHYIO KapTHHY MHpa, TaK Kak
OKpYXaroIMi MHUp - 3TO MHUpP OPraHMYECKUX M HEOPraHMYECKHX BELIECTB, NPETEPIEBAIOLIUX pa3IMYHbIE
IIPEBpaLICHMs], JIeXKalllue B OCHOBE MHOI'MX SIBJIEHUN NPUPOJbl. XMUMHUUYECKUE MPOLECCH JIEXKAT B OCHOBE
MHOT'OYHCIICHHBIX TPOU3BOJCTB, MPOAYKLHUS KOTOPBIX IIUPOKO MPUMEHSETCS B OBITY. YMenoe obparienue. C
XUMHAYECKIMH BEUIECTBAMU B ITOBCETHEBHOW KHM3HH YOEpEeKeT dYeJoBeKa OT HaHeceHHs ymepba cebe,
YeJI0BEYECTBY, IPUPOJIE B LIETIOM.

IleHHOCTHBIE OPHUEHTUPHI COACPKAHUSI YIEOHOTO IpeaMeTa «XUMUSD HaIllpaBJIeHbl Ha (JOPMUPOBaHUE
y yJalluxcs LeJ0OCTHOTO MPeCTaBIeHNs 00 OKpY KaloLeil MUpe Kak 0 €IMHOM caMOperyInpyeMoil cucreme,
IJI€ 4YeJIOBEK M €ro JeATEbHOCTh MpPEACTaBICHbl KaK 4YacThb 3TOM CHCTEMbI, KOTOpas CYIIECTBYET B
COOTBETCTBUU C (PyHIAMEHTATbHBIMU 3aKOHaMH NpUPOAbl. [IOMHMO 3TOro, Ba)KHOW COCTaBJISIOIICH
COJICpKAHUSI XUMHUU SIBJISIETCS BOCIIUTAHHE OEPEKHOTO OTHOLICHHUS K MPUPOJIE U IKOJOTHUECKU 0€30I1acHOTO
MIOBE/ICHUS.

VYyamuecss JOMKHBI YCBOMTh M TPUMEHSATh B CBOEW JIEATEIbHOCTH OCHOBHBIE IIOJIOKEHUS
XAMHAYECKOW HAyKH, IOJy4aloT NPEACTAaBICHHE O MHOTOOOpa3WH OPraHWYEeCKHX COCAMHEHUH M HX
XMMHYECKHX CBOMCTBAX, crioco0ax moyiydeHus u knaccuduxanyuu. OHU y3HAIOT O MPAKTUYECKOM 3HAYEHUU
OpPTraHWYECKUX COCTMHEHMM JIJIS CENBbCKOI0 X035MCTBA, MPOU3BOCTBA, MEAUIMHBI U YEIOBEKA.

[TpuHIMIBI 0OTOOpPAa OCHOBHOTO U JOTMOJHUTEIHHOTO COJAEP)KAHUSA CBS3aHBl C MPEEMCTBEHHOCTHIO
nenei o0pa3oBaHUs Ha Pa3IMYHBIX CTYNEHSIX U YPOBHSAX OOy4EHHUs, IOTUKON BHYTPHUIPEIMETHBIX CBS3EH, a
TaKXe C BO3PACTHBIMH OCOOCHHOCTSIMHU Pa3BUTHS YUALTHXCS.

ITporpamma kypca xumuu 10 kjacca oTpakaeT ydeOHBIH Marepwad B S5 KpYNHBIX pasJienax:
«Teoperndyeckre OCHOBBI OPraHUYECKOM XMUMHMM», «Kiaccel OpraHMYeCKUX COCIMHEHHU. YTIIEBOLOPOABIY,
«IIpou3BoaHbIE YTIEBOIOPOAOBY», «BellecTBa KUBBIX KIETOK», «OpraHndyeckasi XUMHH B dKU3HU YEIOBEKA».
B kypce 10 knacca u3ydaercsi opraHuyeckas XUMHs, TEOPETUYECKYI0 OCHOBY KOTOPOM COCTaBJISIIOT
COBpPEMEHHAsl TEOpUsl CTPOCHUS OPTraHWYECKHX COCIMHEHHH, MOKa3bIBAIOIIAS E€IWHCTBO XMMHYECKOTO,
JMEKTPOHHOTO W MPOCTPAHCTBEHHOTO CTPOEHUS, SIBJICHHMS HM30MEPHUM M TOMOJIOTMH, KJIacCHU(PUKAIUS U



HOMEHKJIaTypa OPTraHMYECKUX COCIMHEHUN. Beck Kypc opraHndecKkoi XMMHUH IPOHU3aH UAECEN 3aBUCUMOCTH
CBOWCTB BEIIECTBA OT COCTaBa U CTPOCHHSA, OT XapakTepa (QyHKIIMOHAIBHBIX TPYII, a TaK K€ TeHETUIECKUX
CBSI3€M MEXy KJIacCaMU OpPraHMYECKUX COEAUHEHMI. B MaHHOM Kypce colepxarcs BaKHEUIIME CBEACHUS
00 OTJIENIbHBIX BEIIECTBAX M CHHTETMUECKUX MaTepuanax, O JeKapCTBEHHbIX Mpernaparax, CllocCOOCTBYIOIMINX
(GOopMHPOBAHUIO 3A0POBOro 00pa3a KU3HU M OOLIeH KyJIbTYphl UelOBEKa. Y4Yalluecs JOJKHBI YCBOUTh U
IIPUMEHATH B CBOEH AEATEIBHOCTH OCHOBHBIE NOJIOKEHUS XUMHUYECKOM HAyKH, MOJIy4alOT MIPEACTaBICHHUE O
MHOTro0oOpa3uy OpPraHMYeCKUX COEAMHEHUH U HUX XHMHUYECKHX CBOMCTBaX, CIOCO0AaxX TMONyYeHHUs |
kinaccupukanuyn. OHM Y3HAIOT O MPAKTHUYECKOM 3HAYEHUH OPTaHUYECKHX COCIUHEHUH JUISL CEeNIbCKOTO
XO03s1ICTBa, MPOU3BOJICTBA, MEIULIMHBI U YEJIOBEKA.

YYEBHO-TEMATUYECKHWH IUIAH

KosmyecTBO mMpakTu4eckux M

Kosn4yecTBo 4acoB
KOHTPOJILHBIX padoT

No
/I Tema U3 HUX
BCEro KOHTPOJIbHBIE | TPAKTUYECKHE
Teopusi | MPaKTUKA
1. | Teopurnueckue
OCHOBBI OpPraHUYECKOH 4 4 - - -
XHMUH.
2. YrieBogoposl. 10 8 1 1 1
3. Kucnoponconepxaniue
OPraHUYECKUE 11 9 2 - 2
COCIMHCHMUS.

4. | Azotcoaepxaiue

OpPraHUYEeCKUe 5 4 - 1 -
BEIIIECTBA.

5. | XuMus noammepos. 4 3 1 - 1
BCEI'O: 34 28 4 2 4

COJEPKAHUE YYEBHOTI'O ITIPEJIMETA
(34 gaca, 1yac B HezemO)
10 xiace
Pasznea 1. TEOPUTHUYECKHUE OCHOBBI OPTAHUYECKOM XUMUH (4u)

Tema 1. Teopusi OCHOBbI OPraHUYecKOi XuMuu (44)
@opMuUpOBaHUE OPraHUYECKOW XMMHU Kak HayKu. Teopusl CTpOEHHUs OpraHM4eckux coeauHeHuid A. M.
bytnepoBa. Yrieponnsiii ckenet. Pagukansl. @yHKuMoOHanbHbIe rpynnsl. ['omonornueckuii psag. I'omomorn.
CrpykrypHas un3zomepus. HomeHkiaTypa. ONEeKTpOHHas NpUPOJAa XUMHUYECKHMX CBSI3€ B OpPraHUUYECKUX
coeauHenusx. Kimaccugukanus opraHuyecKiux COeMHEHU.
Jemoncrpanu. OOpasipl OpraHMYECKHX BELIECTB W MaTepuajoB. MoOJENn MOJEKYJ] OpPraHMYeCKHUX
BellecTB. PacTBOpUMOCTh OpraHMYECKMX BEIIECTB B BOJE M HEBOJAHBIX pacTBopureisx. llnaBnenue,

00yTJIMBaHUE W TOPEHUE OPTaHHYECKUX BEIIECTB.
Oobyuarowuiica 00151ceH ymen:



O6’I)$ICH$ITI), mo4eMy OpraHuvdCeCKyro XWMHIO BBIACIHIIN B OTZ[GJII:HLIﬁ pasaci XUMUHH. Hepe‘-H/ICJ'ISITI)
OCHOBHBIC NPCANOCHIJIKH BOSHUKHOBCHUA TCOPHUHU XUMHUYCCKOI'O CTPOCHUAA. Paznnuath TPU OCHOBHBLIX THUIIA
YIJIEPOJTHOTO CKEJIETa: Pa3BETBIEHHBIN, HEPA3BETBICHHBIM U NUKINYECKUN. OnpenessTh HAIMYHE aTOMOB
yTaepojaa, BOJIOPOAA U XJIOpa B OPraHUYEeCKUX BellecTBaX. Pa3nuuaTh MOHATHS «3JIEKTPOHHAS 000JI0UKa» U
«ONEKTpOHHasi opbOutanby. M300pakaTb 3JIEKTPOHHBIE KOH(UTYpallid aTOMOB 3JIEMEHTOB 1-ro u 2-ro
MEPUOAOB C TMOMOIIBI0 DJIEKTPOHHBIX M Tpaduueckux 3IEKTPOHHBIX (opmya. OOBICHATH MEXaHU3M
o0pa3oBaHUS M OCOOEHHOCTH G- U T- CBs3eil. OnpenensiTh MPUHAIICKHOCTh OPTraHMYECKOTO BEIIECTBA K
TOMY WJIM MHOMY KJIaCCy MO CTPYKTYPHO# Gopmyiie

Pazpnen 2. YI'VIEBOAOPO/BI (10 1)
Tema 2. IlpeaesbHbIe YriieBoA0POabI (AJTKAHBI) (24)
Ctpoenne ankaHoB. ['omonoruueckuid psg. Homenknatypa u umzomepus. PU3MUYECKHE W XUMUYECKHUE
cBoiicTBa ankaHoB. Peakuus 3amenienusd. [lomydyenue u npumeHenue ankaHoB. [IoHsITHE 0 ITUKIIOATKaHaX.
JeMoHncTpanmu. B3peiB cmMecn MeTaHa ¢ BO3ayxoM. OTHOIIEHHE aJIKaHOB K KHUCIIOTaM, IIeJI04aM, pacTBOPY

nepMaHraHata Kajaus u OpoMHOH BoJe.
JlaGopaTopHsble onbIThL. M3roToBieHne Moenel MoJIeKyJs yIiaeBOJOPOIOB U raloreHIPOU3BOIHBIX.

Pacuernble 3agaun. Haxoxaenne MoneKyIsspHOil (opMyJIbl OPraHUYeCKOro COSIMHEHUs 0 Macce (00beMy)

IIPOJTyKTOB CrOpPAHUS.

Oobyuarowuiica 00151ceH ymenn:

OOBSCHATH IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB Ha OCHOBE MPEACTABICHUN O THOpUAN3AIUN
opOutaneli aroma yriepona. M3roraBiMBaTh MOJEIH MOJIEKYJI QJIKAHOB, PYKOBOJCTBYSCh TEOpHUEH
XUMHYCCKOI'0 CTPOCHUSA OPraHUYCCKUX BCIICCTB. OTiauyaTh TOMOJIOTH OT HU30MCPOB. Ha3zbIBaTh ajkaHBI 110
MEXIyHapoAHOH HoMmeHkiarype. CoCTaBiATh ypaBHEHMsI XMMHMUYECKHUX PEAKLHM, XapaKTEpHU3YIOIIUX
XMMHUYECKHE CBOWCTBA METaHa W €ro TroMojoroB. Pemars pacyérHele 3a7auyd Ha BBIBOA (OPMYJIBI
OpPTraHUYeCKOTO BEUIeCTBA

Tema 3. HenpeneabHble yrieBogopoas! (4 1)

Aunkenbl. Ctpoenue ankeHoB. ['omonormueckuit psa. Homenkiarypa. M3omepus: yriepoaHoil uemnw,
MOJIOKEHUE KpaTHOW CBA3M, LHC-, TPAHC-U30MEpHUs. XUMHUYECKHE CBOMCTBA: pPEAKUUU OKHUCICHHS,
NpUCOEIUHEHHUs], nonumepu3anuu. [lpumenenue ankeHoB. Ankaauensl. Ctpoenue. CBOICTBA, IPUMEHEHHE.
[Ipupoanslit kayuyk. Ankunel. CTpoeHue aueruieHa. ['omonoru u nsomepsl. Homenkiarypa. @usndeckue u
XMMHYECKHE CBOMCTBA. Peakuuu nprucoennHeHus u 3amenenus. [ Ipumenenue.

HemoHncrparmmu. [Tonydenne aneruiieHa KapOWIHBIM criocoOoM. B3ammojelicTBUE alleTHIIeHa ¢ pacCTBOPOM

NepMaHraHata Kaiaus U OpomHOW Bojoil. I'openue anerwiieHa. PasnoskeHue kaydyka IpHU HAarpeBaHUM U
UCIBITAaHUE MPOAYKTOB PA3JI0KCHHUS.
[Tpaktuueckas padota. [lonydenne sTuaeHa U U3yYCHHUE €TO CBOMCTB.

Oobyuarowuiica 00151ceH ymenn:

OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI ATHIIEHA Ha OCHOBE MPEACTABICHUIN 0 THOpUIN3ALIUN
aTOMHBIX opOuTanei yriepona. M3o0paxars CTpyKTypHbIE POPMYJIIBI ATKEHOB U UX U30MEPOB, HA3HIBATh
QIKEHBI TI0 MEeXKAYHAPOTHOW HOMEHKIIAType, COCTABIATH (POPMYIIBI AJTKEHOB 110 MX HA3BAHHSIM.

CocTaBnaTh YpaBHEHHMS] XHUMHYECKHUX PEAKIUN, XapaKTEPU3YIOIUX XHUMHUYECKHE CBOWCTBA aJIKEHOB.
[TomyuaTe 3TriieH. JloKa3bpIBaTh HENMPEAECIbHBIN XapaKTEP ATUJIEHA C MOMOIIBI0 KAYECTBEHHOW pEeaklMu Ha
KpaTHbie CBA3U. COCTaBIATh YPABHEHHSI XUMUUYECKUX PEAKIUHN, XapaKTePU3YIOIINX HEMPEACIbHBIN XapakTep
ankaaueHoB. OOBICHATH SP-THOPUIN3AIMIO U TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI alleTHIICHA, Ha3bIBaTh



FOMOJIOTM  alleTWIEHa [0 MEXIYHApOJHOM HOMEHKJIAType, COCTaBIATH YPAaBHEHMS  peakLui,
XapaKTEepU3YIOIINX XUMUYECKHE CBOMCTBA alleTHIIEHA

Tema 4. ApomaTH4yecKne yriieBOAOPOAbI (apeHsbl) (2 4)

Crpoenue Oenzona. zomepus u HomeHkiiatypa. Ouznyeckre u xuMudeckue cBoicTBa 6eH3ona. ['omonoru
6eH3ona. ['eHeTnyeckast CBA3b apOMaTHYECKUX YIJIEBOIOPOJIOB € APYTUMH KJIACCAMHU YTJIEBOIOPO/IOB.
Jemonctpammu. beHszon kak pactBoputenb, ropeHue Oenszona. OTHoueHue OeH3oia K OpOMHOH Bone U

pacTBopy nepmaHrasata kKanus. OKMciIeHUe ToIyoJa.

Oobyuarowguiica 0onicen ymemn:

OOBACHATH INEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJbl OeH3oisa. M300paxkaTh CTPYKTYypHYIO
dbopmyny OeH3oJ1a ABYMS CIIOCOOaMHU.

OOBsACHATb, Kak CBOWcTBa OeH3051la OOYCIIOBJIEHBI CTPOCHHEM €ro Mojekyibl. COCTaBlATh ypaBHEHUS
peaknmid, XapakTepU3yIOIIUX XUMHUECKUE CBOICTBAa OEH30I1a U €r0 FOMOJIOTOB

Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOA0POA0B (2 1)

[Tpupoansiii ra3. Hedte 1 HedrenponykTsl. duzndeckue cBoricTBa. CriocoOs! mepepadoTku HedTH.
Jemonctpanmu. O3HaKoMIIeHHE ¢ 00pa3iaMu IPOTyKTOB HEPTETIepaOOTKH.

Oobyuarowuiica 00151ceH ymenn:

XapakTepHu30BaTh COCTAB MIPUPOJHOIO ra3a U MOIMYTHBIX HEPTIHBIX I'a30B.

Xapakrepu3oBaTh crocoObl nepepaboTku HedTu. OOBSACHATH OTIMYME OCH3MHA MPSIMON NEPeroHKd OT
KPEKUHT - OEH3HHA.

Paznea 3. KHCJIOPOJACOAEPKAINUE OPTAHUYECKHUE COEAUHEHUS (11 4)

Tema 6. Ciuptol 1 GeHoanbl (34)

OnHoatoMmHBIE TpeAenbHble cHUpTH. CTpoeHne MOoyeKyls, (QyHKIHMOHAJIbHAs Tpymnmna. BomopomHast CBS3b.
N3omepus u HomeHkiatypa. CBoiicTBa MeTaHoJa (3TaHOJa), OJyYeHUe U nIpuMeHeHne. Pu3nonoruyeckoe
JICUCTBME CIUPTOB HA OPraHU3M 4esloBeKa. MHOroaTOMHBIE CIUPTHI. DTUIICHTIIUKOIb, riulepud. CBOICTBA,
npumenenne. @enonel. CTpoeHre MoJeKyIbl peHona. BzauMHoe BIMsSHUE aTOMOB B MOJIEKYJIE Ha MpUMeEpe
¢denona. CpoiictBa. TokcuuHOCTh eHONA U ero coenuneHuit. [Ipumenenue denona. ['eHeTnueckas cnupToB
u QeHona ¢ yrneBogopogamu. Jemoncrpauuu. BzanmopeiictBue ¢deHona ¢ OpoMHON BOJIOW UM pacTBOPOM

TUAPOKCHUIA HATPUS
JlaGopatopublie omnbIThl. Oxucienue stanona okcugom meau(Il). PactBopenue riuueprna B Boe U peakuus

ero ¢ ruapokcunom meau(Il). Xummueckue cBoiicTBa GeHoma
PacuerHble 3amaun. PacueTel MO XMMHYECKMM YPAaBHEHMSAM, IIPU YCIOBHM YTO OJHO U3 pEarupyrolinux

BEIECTB JaHO B N30BITKE.

Oobyuarowuiica 00151ceH ymen:

N300paxkaTh 0011yI0 GOPMYIy OJHOATOMHBIX NMpEAEIbHBIX CIUPTOB. OOBACHATH 00pa3oBaHUE BOJOPOAHOM
CBSI3U U €€ BIMsSHUE Ha (u3nueckue cBoictBa cnupToB. COCTABIATh CTPYKTYpHbIE (POPMYJIBI CIIUPTOB U UX
WU30MEpOB, HAa3bIBaTh CHHPTHl IO MEXIYHAPOJHOH HOMEHKIaType. OOBSICHATH 3aBHCHUMOCTH CBOMCTB
CnupTOB OT Hamuuuag (QyHkumoHanbHOM rTpymmbel  (-OH). CocraBnsTh ypaBHEHHS  pEaKLUH,
XapaKTepU3YIOMUX CBONCTBA CIUPTOB M WX NMPUMEHEHHE. XapaKTepH30BaTh (PU3MOJIOTHUECKOE IeHCTBHE
MeTaHojda M dTaHona.  CocTaBisTh ~ ypaBHEHUS  peaklui,  XapaKTepU3YyIOIIMX  CBOICTBa
MHOTOAQTOMHBIX CIHMPTOB, M NPOBOJAUTh KAaUYECTBEHHYIO PEaKIUI0 Ha MHOrOaTOMHbIE CIUPTHL. OOBACHATH
3aBUCUMOCTb CBOWCTB (DEHOJIA OT CTPOCHMS €ro MOJIEKYJbI, B3aUMHOE BIMSHUE aTOMOB B MOJIEKYJE€ Ha
npumepe ¢peHona. CocTaBisITh ypaBHEHUS PEAKLUi, XapaKTePU3YIOLIMX XUMHUUECKUE CBOICTBA (heHoIa



Tema 7. Aiibiernjibl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI (3 1)

Anbnerunbl. Ketonsl. Ctpoenue Monekyd. @DyHKIMOHaNbHAsg rpynna. M3omepuss W HOMEHKJIATypa.
@opManpaerua U aueTaabIeru/l: CBOMCTBA, MTOJIYyYEHUE U MPUMEHEHHE. ALIETOH — MPEACTaBUTEIb KETOHOB.
[Tpumenenne. OgHOCOCTaBHBIE TMpeaeTbHbIe KapOOHOBbIE KUCIOTHL. CTpoeHHe MOJeKysl. DyHKIMOHATbHAS
rpynna. 3omepust u HoMeHknaTypa. CBoiicTBa kapOoHOBBIX KHCIOT. [Ipumenenue. Kpatkue cBeneHus o
HETNPEeJIEbHBIX KapOOHOBBIX KHCIOTaX. | eHeTudeckas CBs3b KapOOHOBBIX KHUCIOT C APYTHMMH KIacCaMH
OPraHUYECKUX COCTUHEHUMU.

Jemoncrpanuu. IlomydyeHne 3TaHans OKHUCIIEHHMEM JTaHONA. B3aumopneiicTBue MeTaHans (dTaHAId) C
aMMHa4YHBIM pacTtBopoM okcuna cepedpa (1) u runpoxcugom menu (I11). PactBopenue B arieToHe pa3indHbIX
OpraHMYECKUX BEILECTB.

Pacuetnbie 3amaun. OmnpeneneHue MacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTa PEAKIMH OT

TCOPCTUUCCKH BO3MOIKHOTIO.
IIpakTHueckas pa60Ta «HOJ’Iy‘IeHI/IC U CBOMCTBa Kap6OHOBLIX KHCJIOT».

Ooyuarowguiica 0011ceH ymeman:

CocraBnarh ¢GopMyabl H30MEPOB M TOMOJIOTOB aibJCTHIOB M Ha3blBaTh HMX [0 MEXIyHAPOIHOMN
HOMEHKIIaType. OOBSICHATH 3aBUCUMOCTh CBOMCTB aJbJICTHIOB OT CTPOCHHS MX (DYHKIIMOHAIBHOMN TPYIIITHL.
[IpoBoaNTH KauecTBEHHBbIE peakuuu Ha anbaeruipl. COCTaBIATh ypaBHEHMsI peakUUi, XapaKTepU3YIOIIUX
cBoiicTBa anpaerugoB. CocTaBisaTh HOPMYIBI H30MEPOB U TOMOJIOTOB KapOOHOBBIX KHCIOT U Ha3blBaTh UX
M0 MEXIyHApOAHON HOMeHKIaType. OOBSICHATH 3aBUCUMOCTH CBOWCTB KapOOHOBBIX KHUCJIOT OT HAUYHS
dyukuonansHoii rpynnbl (-COOH). CocTaBisTh ypaBHEHHS peaKIMid, XapaKTepU3YyIOIIMX CBOMCTBa
KapOOHOBBIX KHUCIIOT. [lomydaTh YKCYCHYIO KHCIIOTY M JOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCUTCS K KJIacCy
KUCJIOT. OTIMYaTh MyPaBbUHYIO KUCIIOTY OT YKCYCHOM C MOMOIIbI0 XMMUYECKUX PEaKIUH.

Tema 8. Cioxubie 3¢pupsbl. ZKupsbl. (24)

Kupsl. Haxoxnenue B mpupone. CpoiictBa. Ilpumenenune. Moromue cpencra. IIpaBuna Ge3omacHoro
oOparreHus co cpeJICTBaMHU OBITOBOW XUMUHU.

JleMoHcTpanuu. PacTBOpuMOCTh KUPOB, JOKA3aTEIbCTBO UX HEMPEJEIBbHOIO XapaKTepa, OMBUICHHE KHPOB.

CpaBHeHI/IC CBOMCTB MBLJIA U CHHTETHYECKHUX MOIOIUX CpCaCTB.

Ooyuarowguiica 001cen ymeman:
CocrtaBnsaTh ypaBHeHHs peakuuil stepudukanyu. OOBICHATH OMOIOTHUYECKYIO poib kHupoB. ColmonaTh
npaBuia 6€30macHOro o0palieHus Co CpeCTBaMU OBITOBON XMMHUH

Tema 9. YraeBoab! (34)

I'moko3a. Ctpoenune Monekyibl. CpoiicTBa rmoko3bl. [Ipumenenne. Caxaposa. CBoiCTBa, NMPUMEHEHHUE.
Kpaxman u nenirono3a — nmpeAcTaBUTENU MIPUPOTHBIX TOTUMEPOB. Peakiius nmonukonaeHcanuu. Gusndeckue
U XUMU4eckue cBoiictBa. Haxoxnenue B mpupoje. [Ipumenenue. AnieraTHOe BOJIOKHO.

Hemonctpauuu. BzaumopeiictBue rimoko3sl ¢ ruapokcuaom meau (1I). B3aumopeiicTBue ritoko3bsl €

aMMHUAYHBIM pacTBOpoM okcuaa cepebpa (I). BzaumopeiicTBue caxapo3bl € THAPOKCHUAOM KalbI[usl.
B3aumoneiictBue kpaxmana c¢ Homom. I'maponu3 kpaxmana. O3HakomiieHHE ¢ oOpa3laMu NPUPOAHBIX U
HNCKYCCTBCHHBIX BOJIOKOH.

JlaGopaTopHble onbIThl. B3anMojeiicTBue caxaposbl C TUIPOKCHUIOM Kanblus. [IpurotoBienue
KpaxMaJbHOTO KJIeHCTepa 1 B3auMoieiicTBre ¢ HoaoM. ['maponu3 kpaxmana. O3HaKOMIICHHE C 00pa3iaMu

IMPUPOIHBIX U UCKYCCTBCHHBIX BOJIOKOH



HDaKTI/I‘-IGCKaﬂ pa60Ta. Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 Ha IMOJTYYCHHUC U PACIIO3HABAHUC OPIraHUYCCKUX

BEIIIECTB.
Oobyuarowuiica 00151ceH ymens:

OOBSCHATH OMOTOTUYECKYIO POJIb TIIIOKO3BIL. [IpakTHuecku qoKka3pIBaTh HaIMuKe (yHKIIMOHATBHBIX TPYIII B
MOJICKYJIC TJIFOKO3BI.

OOBsACHATh, Kak CBOMCTBAa C€axapo3bl CBf3aHbl C HaTUuueM (QYHKIMOHANBHBIX Tpymm B e
MOJICKYJIC, )41 Ha3bIBaATh 06HaCTI/I MNPUMCHCHUA caxapo3hl. CocTaBisaTh
YpaBHEHUS PEAKIUH, XapaKTEPU3YIOIIUX CBOMCTBA caxapo3bl. COCTABISTh YPAaBHEHUS PEAKIMKM THAPOIH3a
KpaxmaJia 1 MMOJIMKOHACHCAIUK MOHOCaxapruaoB. HpOBO)II/ITL KauCCTBCHHYIO PCAKIIUIO HA KpaxmaJl

Pa3nea 4. ASOTCOAEPKAIINME OPTAHUYECKHUE COEAUHEHMUA (5 4)

Tema 9. AMUHBI U AaMUHOKUCJIOTHI. besku (54)

Amunbl. Ctpoenune Monekys. AmuHorpynna. dusnueckue u xummuueckue coiictBa. AHWINH. CBOMCTBA,
npuMeHeHne. AMUHOKHCIOTHL. M3oMepus u HomeHkiatypa. CBoiicTBa. AMMHOKHCIOTHI Kak aM(OTEpHbIE
opraHuyeckue coequHenus. [Ipumenenne.

benku — npupoausie noaumepsl. CoctaB u cTpoeHue. Pu3nueckre U XuMudeckue coiicta. [IpeBpaiieHue
0eIKOB B OpraHu3Me. YCIEXU B M3y4YEHUM U CHHTe3e OeslKoB. XMMHUS M 3[0pOBbe udesioBeka. Jlekapcrsa.
[TpoOnemsl, cBA3aHHBIE C IPUMEHEHUEM JIEKApPCTBEHHBIX IPEnapaToB.

JemoHcTpanuu. Okpacka TKaHM aHWJIMHOBBIM KpacuTeseM. JloKa3aTenbCTBO HalW4Ms (PYHKLIHMOHAIbHBIX

TPYII B PACTBOPAX aMHUHOKHCIIOT.
JlaGopatopHble onbITH [[BeTHBIE peakunu Ha 6Ky (OMypeToBast U KCAHTOIPOTEHHOBAS).

Ooyuarowuiica 001cen ymeman:

CocTaBisiTh ypaBHEHHUS pEaKIMM, XapaKTepU3YIOLIUX CBONCTBA AMHUHOB.

OOBSICHATH 3aBUCUMOCTb CBOMCTB aMUHOKHUCIIOT OT CTPOEHUS UX (QyHKIMOHAIBHBIX rpynil. Ha3piBaTh
AMUHOKHCIIOTBl 10 MEXIYyHApOJHON HOMEHKJIATYype U COCTaBJIATb YPAaBHEHUS DPEAKIIM,
XapaKTEepPU3YIOIINX UX CBOKCTBA.

OOBSCHATH OMOJIOTHYECKYIO POJIb OEJTKOB M MX MpeBpalleHuil B opranusme. [I[poBoauTh [IBETHBIE peaKINU
Ha OemKu.

OOBACHATH OMOJIOIMYECKYIO POJIb HYKJIEHHOBBIX KUCIIOT.

ITonp30BaTbCst MHCTPYKLUMEH K JIEKAPCTBEHHBIM IIperiapaTam

Pasznen 5. BBICOKOMOJIEKYJISAPHBIE COEIMHEHUA (4 4)
Tema 10. CunTeTnveckne noaumepsl (4 4)
[TonsiTue 0 BBICOKOMOJIEKYJISIPHBIX COeIMHEHUsX. [loaumepsl, monydyaeMmble B pPeakiUsaX MOJIUMEpPU3alUu.
Crpoenue wmouekyia. [lomudtunen. [lomunpormnen. denondopmanbaeruaabie cMoiabl. CHHTETHYECKUE
kayuyku. CTpoeHue, CBOMCTBa, MOJyuyeHUe U mpumeHeHne. Cunrernueckue BosiokHa. Kanpon. JlaBcan.
Jemonctpanmu. O6pasiibl mIacTMacc, CHHTETHUECKUX KayuyKOB M CHHTETUYECKUX BOJIOKOH.

ITpakTrueckas pa60Ta. Pacno3HaBaHue miaacTMacc M BOJIOKOH.

Ooyuarowuiica 001cen ymeman:
3anuceiBaTh YPAaBHEHUS PEAKIIUN TTOJIMMEPU3AIMH. 3alUChIBATh YPAaBHEHUS PEAKIIMK MOJTUKOHICHCAIUH.
Pacnio3naBath opraHnyYecKkre BeIEeCTBa, MCIOJb3YS KaueCTBEHHBIC PEaKIUU

11 knacc

Tema 1. Baxkueiinime xuMudeckne NOHATUS U 3aK0HBI (1 4)
Atom. Xumnueckuii a3nemeHT. M3oronsl. IIpocThie U cl105KHBIE BELLIECTBA.



3aK0oH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHECHHS U MPEBPAIIECHUS SHEPTUH MPU XUMUYECKUX
peakuusx, 3aKOH IMOCTOSHCTBA cocTaBa. BelecTBa MOJIEKYyIIpHOTO U HEMOJIEKYJISIpHOro cTpoeHust. Tema 2.
Ilepuoguyecknii 3aK0OH M MEPUOANYECKAS] CHCTEMA XMMUYECKHUX 3JIEMEHTOB

J. 1. MeHaesieeBa Ha OCHOBE YYECHHSI 0 CTPOCHHH aTOMOB (3 1)

Amomnvie opbumanu, s-, p-, d- u_f-anekmponsl. OCOOEHHOCTH pa3MELEHHs IEKTPOHOB 10 OpPOUTAJISIM B
aTOMax MaJlbIX U OONBIIUX Mepro0B. CBSA3b MEPHOJUUECKOTO 3aKOHA U TIEPUOIUYECKON CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB C TEOpUEH CTPOEHUS aTOMOB. KopomKuii u O1uHHbIU 8apUanmsbl maodauybl
Xumuyeckux 2nemenmos. Ilonodcenue 6 nepuoouueckoui cucmeme xumudeckux snemenmos /{. 1. Menoeneesa
6000p00A, TAHMAHOUO08, AKMUHOUOO8 U

UCKYCCMBEHHO NOJIYYEHHbIX dlleMeHmo8. BaneHTHOCTh U BaJICHTHBIE BOBMOXXHOCTH aTOMOB. Tema 3.
Crtpoenune BemectBa (3 4)

XuMmnueckas cBsi3b. MloHHas cBsa3b. Katnonsl n annonsl. KoBaneHnTHas HenonsipHast cBsi3b. KoBaneHTHas
MOJISIpHAs! CBSI3b. DJIEKTPOOTpUIIaTeNbHOCTh. CTeneHb OKUCIeHUs. MeTamnnueckas cBa3b. Booopoonas
c6:3b. IIpocmpancmeennoe cmpoenue MoNeKyl HeOP2AHUYEeCKUX U OP2aAHUYECKUX GeueCms.

THUIBI KPUCTAININYECKUX PELIETOK U CBOMCTBA BEILECTB.

[TpuanHbl MHOTOOOpa3us BEMIECTB: H30MEPHsi, TOMOJIOTHS, AJUIOTPOIIHUS, U30monus. JIuCriepcHbIE CUCTEMBI.
Hctunnsie pactBopbl. CriocoObI BIpaKEHUSI KOHIICHTPALIMH PACTBOPOB: MACCOBAast J0JII PACTBOPEHHOTO
BELIECTBA, MOJAPHAs Konyenmpayus. Konnouonvie pacmeopwi. 3onu, 2enu.

JdemoncTpanuu. Mosenu HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX M METAJUIMYECKUX KPUCTAITMYECKUX
pemetok. Dddext Tungans. Moaenu MoJeKya H30MepoB, ToMoJIOTOB. JIabopaTopHbIe ONBITHI.
[IpuroroBieHue pacTBOPOB 3a/laHHON MOJISIPHOM KOHUEHTpaluu. PacueTHble 3agaun. Berancienue Maccobl
(konmu4ecTBa BELIECTBA, 00beMa) MPOAYKTa PEAKIIMH, €CIIH JUIS €T0 MOyYeHHUs JaH PacTBOP C OMPEIEICHHON
MaccoBOM J0Jel ucxoaHoro BeulectBa. Tema 4. Xumudeckue peakuuu (5 1)

Knaccudukanus XuMHYeCKHX peakifii B HEOPraHNUECKON 1 opraHnudeckor xumun. CKOPOCTh Peakiuy, ee
3aBUCHUMOCTH OT pa3MuHbIX akTopoB. Katanus u karanuzatopsl. OOpaTUMOCTh peakiuii. XUMHUECKOe
paBHOBecue. CMeleHne paBHOBECHS IO/ IeHCTBHEM pa3nnuHbiX paktopos. [Ipuniun Jle [HlaTense.
[Tpou3BoACTBO CEPHOM KHCIOTHI KOHTAKTHBIM CIIOCOOOM.

Tema 5. PactBopbl (4 4)

OnekTpoauTuyeckas auccouuanusi. CunbHbIe U caadbie 37eKTpoiauTsl. Cpesia BOAHBIX PaCTBOPOB: KUCIAs,
HelTpanbpHasi, menovHas. Booopoousiii nokazamens (pH) pacmeopa.

JdemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKIIMHU OT KOHLIEHTPALMU U TeMIiepaTyphl. Paznoxenue
NEepOKCHUa BOJIOPO/Ia B IPUCYTCTBUM KaTanuzaropa. OnpeiesieHue cpeibl pacTBOpa ¢ MOMOIIBIO
YHHMBEpCaJIbHOTO HHIUKaTopa. JIabopaTopHble onbIThI. [IpoBeieHne peakiuii HOHHOTO 0OMeHa ISt
XapaKTEPUCTUKHU CBOMCTB JIEKTPOJIMTOB.

Tema 6. Metaninl (4 1)

[TomoxxeHne MeTauIoB B MEPUOANIECKON crucTeMe XuMuaeckux 3neMeHToB Jl. . MenneneeBa. O6mue
CBOMCTBA METAJJIOB. DJIEKTPOXUMUUYECKHUH ST HATIPSHKEHUH MeTauioB. OOIIMe crioco0bl MOTyYeHUs
METaJUIOB. DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB. [lonsamue o Koppo3uu Memainios.

Cnocobul 3auumsi 0m KOppo3uuU.

0O0630p MeTaJIOB TIaBHBIX MOATPYMI (A-TPYIII) MEPUOANIECKON CUCTEMBI XUMHUUECKUX IIEMEHTOB.

00630p MeTaioB MOOOYHBIX moArpyI (B-rpyrin) nepruoandecKoi CUCTEMBbI XUMHUYECKHX dJIEMEHTOB (Me/Ib,
[IWHK, JK€JIe30).

OKCcHIbI ¥ THIPOKCUIBI METAJIIOB.

JdemoncTpanuu. O3HaKOMIICHHE C 00pa3llaMi METAJIJIOB M MX COSTMHEHMM. B3anMmoielicTBrE MEI0UHbBIX U
HIEJI0OYHO3EMEIIBHBIX METAJJIOB € BOJIOW. B3anmoaeiicTBre Meu ¢ KUCIOPOJAOM U CEPOil. DIEKTPOIIN3



pactBopa xiopuaa meau(Il). OneITel IO KOPPO3UK METAJUIOB U 3aIIUTe OT Hee. JIabopaTopHbIe ONBITHI.
BzaumopeiicTBue NUHKA U kKeJe3a ¢ paCTBOPaMU KUCIIOT U IIEJIOYEH.

3HaKOMCTBO € 00pa3liaMH METAJIJIOB M X pyaaMu (padoTa ¢ KOJUICKITUSIMH).

PacyerHble 3a1a4n. PacueTsl 10 XMMUYECKUM YPAaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JI0JIEH BBIXO/1a
MPOAYKTa PEAKIUU OT TEOPETHUECKH BO3ZMOKHOTO.

Tema 7. Hemetauisl (5 4)

00630p cBoiicTB HeMeTaTOB. OKUCIUTETHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA THITMYHBIX HEMETAJIIOB.
Okcuibl HEMETaJUIOB U KUCJIOPOICOAEpIKalue KUCIOThl. BogopoaHbie coeAMHEHUsT HEMETAJUIOB.
JemoncTpanun. O3HaKOMIICHHE C 00pa3iamMu HeMeTauioB. OOpa3Isl OKCUIOB HEMETAIIIOB U
KHUCIIOpOJICOIep KauX KuciotT. ['operne cepsl, pocdopa, xkeneza, Maraus B KHCIOPOIC.
JlabopaTopHblie onbIThI. 3HAKOMCTBO ¢ 00pa3IiaMi HEMETAJUIOB U UX PUPOAHBIMH

coeMHEHUSAMU (paboTa ¢ KoJUIeKIusIMu ). Pacrio3naBanue Xjaopuao0B, Cyib(aToB, KapOOHATOB.
IIpakTHyeckas padora. Perienne kKaueCTBEHHBIX M PACUETHBIX 3aa4.

Temal. I'eneTnyeckasi CBA3b HEOPraHUYECKUX U opraHuveckux BeulecTs. [IpakTuxym (5 4)
['eneTnyeckast CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB.

[IpakTukyMm: pelieHne SKCIepUMEHTAIbHBIX 33/1a4 10 HEOPTaHUYECKOW XUMUU; PEIICHHE
HKCTIEPUMEHTANIbHBIX 3a/1a4 110 OPraHUYECKON XUMHH; TIOJTy4YeHUEe, COOMpaHNe U paclio3HABAHHE ra



TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O IIPEIMETA XUMMS 10 knace

HammeHoBanme pasnena u ypoka

Ne Koi-BO
/o 4acoB
1 IIpenmer opranndeckoi XUMUH. Teopuss XMMUYECKOTO CTPOCHHUS 1
OpPraHMYECKUX BEILECTB.
2 | OCHOBHBbIE MOJOXKEHUS TEOPUHU XUMHUECKOTIO CTPOEHHSI OPraHuYeCKUX 1
coequuennit A.M. bytneposa.
3 CocTosHHE AIIEKTPOHOB B aTOME. DJIEKTPOHHAs IPUPOJIa XUMUYECKUX CBSI3EN 1
B OpPraHMYECKHUX COCTUHEHMSIX.
4 | Knaccudukanus OpraHn4ecKuX COeTNHEHHH. 1
5 ONEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOECHME anKaHOB. ['oMosioru n 1
M30MEpbI AIKAHOB
6 | Meran — npocTeimunii npeCcTaBUTENb aTKaHOB. 1
7 HenpenenbHbie yriieBogopobl. AJTKEHbI: CTPOCHHE MOJIEKYJ, TOMOJIOTHS U 1
HU30MepHs.
CBolicTBa ¥ IPUMEHEHHE
8 | Ilpaktuueckas padora Nel «IlomydeHne 3TUIEHA U OTBITHI C HUMY. 1
9 AJIKagueHsl. 1
10 AneTHIIEH U €ro TOMOJIOTH. 1
11 | beH3ou u ero roMoJory. 1
12 CaoiicTBa O€H307a 1 €r0 TOMOJIOTOB. 1
13 | [IpupoaHble HICTOYHHUKH YyTiIeBoA0po0B. [lepepaboTka HedTH. 1
14 | KonrponbHas padora 1 nmo remam «Teopust XUMHUUECKOTO CTPOSHUS 1
OpPTaHMYECKUX COSAMHEHUN), « YTIEBOIOPOABDY.
15 | OgnoaroMHble ipeaenbHble cnupThl. [lodyueHnne, XuMU4YecKrue CBOMCTBA U 1
MIPUMEHEHHE OJTHOATOMHBIX MPEEIbHBIX CITUPTOB.
16 | MHOroaTroMHbI€ CIIUPTHI. 1
17 | deHosbl U ApOMATUYECKUE CITUPTHI. 1
18 | KapOoHunpHBIE COETMHEHUS — allbJETU/IBI U KeTOHBI. CBOICTBA U 1

MIPUMEHCHHE ATTbJIETHJIOB.




19

KapOoHnoBsie KuCI0ThI. XMMUYECKHUE CBOMCTBA U IPUMEHEHHUE OJJHOOCHOBHBIX
MIPEACIIbHBIX KAPOOHOBBIX KUCIIOT.

20 | IIpaktrueckas pabora Ne2 «[lomydeHne U CBOWMCTBA KAPOOHOBBIX KHUCIIOTY.

21 | CnoxHble YQUpPHI.

22 | XKupsl. Moroiue cpeacraa.

23 | I'moko3a. Caxapo3a.

24 | Kpaxwman. Lenmrono3sa.

25 | Ilpaktudeckas padora Ne 3 «PemieHre sKCriepUMEHTaIbHBIX 33/1a4 Ha
MOJIyYeHHE U paclio3HaBaHUE OPraHUYECKUX BELIECTBY.

26 | AMUHBL

27 | AMuHOKHCIIOTHL. benku.

28 | AzoTcoaepxaniyue reTepolMKIndeckue coenuHenus. HykinenHoBbie KUCIOTHI.

29 | XuMus 1 370pOBBE YEJIOBEKA.

30 | KontpouabsHas padora 2 no remam «Kucnopoacoaepamiue
OpPraHMYECKUE COETUHEHMS», «A30TCOAEPIKALUE OPTaHUYECKUE
COETUHEHUSI.

31 | Cunrernueckue nonuMmepsl. KonaeHcannonusle noiaumepsl. [leHomnacTsl.

32 | Ilpaktuueckas pabora Ned «Pacno3HaBaHue MIIACTMACC U BOJIOKOHY.

33 | Oprannyeckasi XMMHs, YEJIOBEK U MPUPOAA.

34 | UTtoroBelil ypok 1o Kypcy xumun 10 kiacca.




11 kaace

Kon- Bo
No Tema ypoka
4acoB
n/m
| XumuueckuidnemeHT. Hyknuapl. 30Tomnbl. 3aKOH COXpaHEHHs] MacChl U
PHEPTrUUB XUMHH.
2 (3
[ lepnonnueckniizakoH. PacripeieieHnesIeKTpOHOB B aTOMAaxX 3JIEMEHTOB
MaJIbIX ¥ OOJIBIIUX MEPUOJIOB
3 [lonoxeHne B NepuoANYECKOMCUCTEME XUMUYECKUX 3JIEMEHTOB
/1. U.MenneneeBaBogopoa, JaHTAHOUI0B, aKTUHOUIOB U HCKYCCTBEHHO
[TOJIyYEHHBIX JIEMEHTOB.
4 BaJleHTHOCTh MBAJICHTHBIE BO3MOYKHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
5 (OCHOBHBIE BU/IbI CBSI3H.
6
[IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYT
7 Kpucrannudeckue pemeTku.
8 [TpuunHbl MHOTOOOpa3us BEUIECTB
9 y
KnaccubukauusaXuMUUYEeCKUX pe-aKIHii.
10 |Cxopocth xumuueckuxpeaxkuui. Karanms
11 [Xumuyeckoe paBHoBecue. PakTopsl, BIUAIOIIKAE HACMEILCHUE XUMUYECKOTO
ABHOBECHSI
12 |[KontposbHas pabota Nel moremam 1-4
13  JlucrnepcHbIE CUCTEMBI
14
Crioco0Ob! BRIpayKEHHSI KOHIICHTPAIUUPACTBOPOB
15 . . .
[1p.p. Nel IIpuroroBiaeHNEpacTBOPOB C 3aJaHHON MOJIIPHON KOHIEHTpaluein
16 DIEeKTPONUTHYEC Kasi quccoruanus. BogopoaHbIioKka3aTeb.
Peakunu noHHOTO OOMEHa
17
['1IpOoaN3 OPraHNYECKUX UHEOPTaHUYECKUXBEILIECTB
18  [Xumuyeckue UCTOYHUKHU TOKA. P/l cTaHIapTHRIX3IEKTPOAHBIX MOTEHLIUAIOB
19  |[Koppo3ust METAJIJIOB U €€ MPEayNPExKACHUE
20 [DnexTponms
21  [KontponbHas pabota Ne2 notemam 5-6
22

O0m1as XxapakTepUCTUKaN CITOcoObI moiydeHust MeTayioB. TCriaBbl. O630p

METaJIJIOB A- rpynn




23 1
0630p metaioBb-rpynn. Menb, IMHK, TUTAH, XPOM, KEJI€30, HUKEIb,
MJIaTHHA

24 |OKcuapl ¥ THAPOKCUABIMETAIIOB 1

25 [Ip.p Ne2 Pemienue sxcriepuMeHTaIbHBIX 3a7a4 IO TEME 1
«MeTtasmibl»

26 y N !
0630p HemeTa10B CBOMCTBA ¥ PUMEHEHUEBAKHEHIIIMXHEMETAIITIOB

27 (OkcHIBI M THAPOKCHIEIHEMETAIIOB 1

28  |OKHCIHUTENbHBIE CBONCTBA CEPHOM M a30THOM KUCIIOT 1

29  [BomoponHblecOeTMHEHUSHEMETAUIOB 1

30 1
['eHeTHYECKas CBA3b OPraHMYECKUX MHEOPTaHMUYECKUXBEILECTB

31  [Ip.p Ne3 Pemienne sxcrniepuMeHTaIbHbIX 33/1a4 110 TeMe «HemeTtamnbsny 1

32  |AroroBas KoHTpobHaspaboTa Ne3 1

33 1
[ [pyHLIMIIBI XUMUYECKOTO NMPOU3BOACTBA. I[poM3BOACTBO YyryHa U cTaIu

34  [Xumuudeckasi NpOMBIIUIEHHOCTb U OKpY Karolasicpeaa. XuMus B ObITY 1

TPEBOBAHUSA K YPOBHIO IOATOTOBKHY BBINYCKHUKOB CPEJTHEHN (ITIOJTHOM)

OBIIEOBPA3OBATEJBHOM IIKOJIBI

B pesynbrare usydenus ydeOHOTO mpeameTa «XHMHUS» Ha YPOBHE CpelHero odmiero obOpa3oBaHUS Ha
0a30BOM YpOBHE BBINNYCKHUK HAYYHTCS:

packpbIBaTh Ha MpUMeEpax poiib XMMUU B (POPMHUPOBAHUU COBPEMEHHOI HayYHOH KapTHHBI MHpa U B
[IPaKTUYECKOU NEATEIbHOCTH YEII0BEKA,

JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXAYy XUMUEH U IPYTUMHU €CTECTBEHHBIMHU HayKaMU;
pacKphIBaTh Ha MPUMEpPax MOJ0KEHUS TEOPUU XUMHUEcKoro ctpoeHus A.M.byTneposa;

NOHUMATh (U3UUECKUH CMBICH mepuoanyeckoro 3akoHa J[I.MI. MeHneneeBa M Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTh CBOWCTB XMMHUYECKHMX JJIEMEHTOB M OOpa30BaHHbIX HMH BEILECTB OT
JIIEKTPOHHOI'O CTPOEHUS ATOMOB;

OOBSCHATh MPUYMHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIMX TPEICTaBICeHHE 00 MX COCTaBE M
CTPOCHUH;

MPUMEHSTD NPaBUiIa CUCTEMAaTUUYECKONW MEXAyHApOIHOH HOMEHKIATYpPhI KaK CpeACTBa pPa3IuueHUs U
UACHTU(DHUKAIIY BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

COCTaBIISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (DOPMYJIBI OpPraHMYECKHX BEIIECTB KaK HOCUTENeH
uH(POpPMAIIMK O CTPOCHHWH BEIIECTBA, €0 CBOWCTBAX M MPHUHAIJICKHOCTH K ONPEACICHHOMY KIIACCy
COCIMHECHM;

XapaKTCPU30BaThL OPraHUYCCKUEC BCHICCTBA 110 COCTaBy, CTPOCHHIO U CBOI\/’ICTBaM, yCTaHaBJIMBATb
MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

IIPUBOANTH IPUMEPBI XUMHUYECKHX PEAKIMM, PACKPBIBAIOIIMX XapaKTEpHbIE CBOMCTBA THUIIMYHBIX
NPEICTaBUTEINICH KIIACCOB OPTaHUYECKHUX COCIMHEHUH, C IEeTbI0 UX HICHTH()UKAIUU U OOBSICHEHUS
00J1acTH TPUMEHEHNS,



IMPOTrHO3UPOBATH BO3MOKHOCTH IMPOTCKAHUA XUMHUYCCKUX peaKum”I Ha OCHOBE 3HaHHM O THIAX
XUMHUUYECKOM CBSI3HU B MOJICKYJIaX pE€arcHTOB U UX peaKHHOHHOP’I CHOCO6HOCTI/I;

HCIIOJIB30BAaTh 3HAHUA O COCTABC, CTPOCHUU U XUMHUYCCKUX CBOMCTBAX BCIICCTB AJIA UX 0e30I1acHOro
IMPUMCHCHUS B HpaKTquCKOﬁ JCATCIIbHOCTH,

NPUBOJIUTH MPUMEPHI MPAKTUYECKOT'O UCTIONH30BAHUS MPOTYKTOB MEpepaboTKU HE(YTH U IPUPOTHOTO
ra3a, BBICOKOMOJICKYJISIDHBIX COCIUHEHHH (ITOJMATHUIICHA, CHHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

MPOBOAMUTH OMBITHl IO PACHO3HAHUIO OPraHWYECKUX BELIECTB (IVIMIEPUHA, YKCYCHOM KHCIOTHI,
HENPEJENbHBIX JKAPOB, TJIOKO3a, Kpaxmana, OEIKOB) B COCTaBEe MHIINEBHIX MPOAYKTOB H
KOCMETHUYECKHUX CPEJICTB;

BIaJeTh TNpaBWIaMH W mpuéMaMu Oe3omacHOM pabOThl € XMMHUYECKHMMH BELIECTBAMU U
1a060paTOPHBIM 000PYIOBAHHEM;

YCTaHaBJIMBATG 3aBHUCHUMOCTb CKOPOCTH XHUMHYICCKOM p€akuun " CMCIICHHUA XHMHYCCKOT'O
paBHOBECHUS OT PA3JIMYHBIX q)aKTOpOB C OCJIBIO OMPCACIICHUA OINTUMAJIbHBIX YCJ'IOBI/Iﬁ MMPOTCKAHUA
XUMHYCCKUX ITPOLECCOB,

IIPUBOAUTH IIPUMEP TMAPOJIN3A COJIEH B IIOBCEIHEBHON KU3HU YEIOBEKA;

IIPUBOANUTH ITPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN B MPUPOJE, NMPOU3BOJICTBEHHBIX
IIPOLIECCAX U XKU3HEAEATEIbHOCTH OPraHu3MOB;

IPUBOJUTH MPUMEPBl XUMHUUECKUX PEAKIM, paCKPbIBAIOLIUX 00IIMe XMMUUYECKHUE CBOMCTBA MPOCTHIX
BEILECTB-METAIUIOB U HEMETAJIJIOB;

IPOBOJIUTHh PACYEThl HA HAXOXKICHHE MOJICKYJSIPHOW (OPMYIBI yIIIEeBOAOPOAa IO MPOAYKTaM
CrOpaHusl U MO €ro OTHOCUTENbHON IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

BJIQ/IeTh TpaBHJIaMu 0e30MacHOro oOpalieHus ¢ €IKHUMH, TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMH,
CpeacTBaMU OBITOBON XMMUH;

OCYIIECTBJIATh MOMCK XMMUYECKON MH(POpPMAIUU MO Ha3BaHHSIM, HICHTU(UKATOPAM, CTPYKTYpPHBIM
dbopmyaM BEIIECTB;

KPUTUYECKH OIEHUBATh M HMHTEPIPETUPOBATh XHMHUYECKYI0 HWH(POPMAIUIO, COJEPIKAIILYIOCS B
COOOIIEHUSAX CPEICTB MAacCOBOW MH(pOpMAIUH, pecypcax MHTepHETa, HAYYHO-TIOMY/ISPHBIX CTaThIX,
C TOYKH 3PEHUS ECTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B IEJISAX BBISIBICHHS ONTMOOYHBIX CYXKICHUN U
dbopMupoBaHUs COOCTBEHHOMN TO3UIINH;

NpeaACTaBJIATL NOYTU  PCHICHUA rJ100aIbHBIX Hp06HeM, CTOoAINHUX  ICpea  YCIOBCUCCTBOM
(SKOJ'IOFI/ILIGCKI/IX, 9HCPICTUYUCCKUX, CBIpLeBBIX) " pOJIb XUMHUH B PCIICHUU 3THUX HpO6JICM.

BBIHYCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

WUIIOCTPUPOBATh IIPUMEpPaMU CTAHOBJICHHE U HBOJIIOLMIO OPraHMYECKOW XUMHUU KaK HAyKd Ha
Pa3IMYHBIX UCTOPUYECKUX JTamax €€ pa3BUTHUS;

HCIIOJBb30BATh METOJbI HAay4YHOTr'O MO3HaHWA  HOpU  BBIIOJHCHHHU  IPOCKTOB U y‘-IGGHO-
HCCIICOOBATCIIbCKUX 3adad II0 HN3YUYCHUIO CBOﬁCTB, croco0oB IMOJIYUCHHUSA W pPacCIiO3HaBaHUA
OpTraHN4YCCKUX BCIICCTB,

OOBSACHATH TPHUPOAY H CIOCOOBI 00pa30BaHUS XMMHUYECKON CBS3U: KOBAJICHTHOW (TIOJMAPHON M
HETIOJISIPHON ), HOHHOU, METAJUTHYECKOH, BOJIOPOTHOM-C TIETbIO ONPEICTICHHSI aKTHBHOCTH BEIIECTB;



. YCTaHaBJIMBATh I'CHCTUUYCCKYIO CBA3b MCKAY KiIIaCCaMM OPraHUYCCKUX BCHICCTB IJIA OGOCHOBaHI/IH
NPUHIUIHATBHON BO3MOXXHOCTH TIONYYCHHS OPTaHMYECKMX COCTUHEHHWH 3aJlaHHOTO COCTaBa M
CTPOCHHUS;

e YCTaHaBIMBATh B3aUMOCBSI3U MeXay (akTaMud U TEOpHel, MPUUYMHON U CIEACTBHEM IpPU aHAIIN3E
MPOOJIEMHBIX CUTyaIlui 1 000OCHOBAaHUHW MIPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKHUX 3HAHUI.

TpeOoBanus K pe3yjbTaTaM yCBOEHHS YUeOHOI0 Kypca

B xone ycBoeHus: yueOHOro MaTepuara, BHIIOJHEHHUS Pa3InYHbIX BUJIOB YUEOHOMN AESITEIbHOCTH Y
oOyuatorierocsi OyayT c(hOpMUpPOBaHbI CIEIyIOINE KOMIIETEHLIUH:

3nanue/nonumanue

<> BaXHEHIIINE XUMHUCCKUE MTOHSTHS: BEIIECTBO, OKHCIUTEIh U BOCCTAHOBUTEIb, OKUCIICHUE H
BOCCTAHOBJICHHE, TETUIOBOH (D (PEKT peakinu, CKOPOCTh XUMUICCKOW PEAKITUH, KAaTaTN3, XHMHYECKOES
paBHOBECHE, YTICPOAHBIN cKeneT. GyHKIMOHAIbHAs TPYIINa, H30MEPUSs, TOMOJIOTHUSI:

<> OCHOBHBIC 3aKOHBI XMMHUU: COXPAHECHHUSI MAacChl BEIIECTB, MIOCTOSHCTBA COCTABa, MIEPHOAMYCCKHIA
3aKOH,

<> OCHOBHBIE TCOPHUHN XUMHHU: XUMHYECKOH CBA3U, CTPOCHHUA OPraHUYCCKUX COCAUHCHUU.

< BaXHEHINNE BEIIECCTBA U MaTEPHAJIbl: METaH, STHJICH, allCTHICH, OCH30JI, 3TaHOJI, YXHPBI, MbLIa,
TIII0K03a, caxapo3a, Kpaxmal, KiieT4aTrka, OeKu, UCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA,
Kay4yKH, TJIaCTMACCHI.

YMeHue

1. HA3BLIBATE: HN3YUYCHHBIC BCIICCTBA I10 «TpHBHZU'II:HOfI» U1 MC)KI[yHapOI[HOfI HOMCHKIJIATyp€,
2. ONpeaACIATh: BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKHUX 3JICMCHTOB, TUIL XHUMHYCCKOM CBSI3U B
COCAMHCHUAX, 3apsJ] NOHA, TPUHAJICIKHOCTb BEIICCTB K PA3JIMYHBIM KJIACCAM OPIraHUYCCKUX COCHHHGHHﬁ,

3. XapakTepHu30BaTh: 00IIME XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHUH; CTPOCHUE U XUMUYECKUE
CBOICTBA U3yYEHHBIX OPraHUYECKUX COCTUHEHU,

4. 00BSCHATH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT MX COCTABA U CTPOCHHUS,

5. BBIMIOJIHATh XUMHUECKUH SKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX OPraHUYECKUX BELIECTB,

6. IPOBO/IUTH: CAMOCTOSITEIBHBIN MOUCK XUMUYECKONH MH(POPMAITUU C UCIIOJIB30BAHUEM Pa3TMUHBIX
MCTOYHUKOB (Hay4YHO-TIOIMYJISPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHEeTa);
UCTIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH It 00pabOTKH U Mepeaadn XUMUYECKON nHpopmanmu u ee
MPEJICTaBICHUS B Pa3INUHbIX (hopMax;

7. Ucnionb30BaTh MpUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHYECKOU IEATEILHOCTH U TIOBCEHEBHOM JKU3HU
JUISI:

» OOBSCHEHHS] XUMHUYECKHX SIBICHUH, TPOUCXOIAIINX B IPUPOJIE, OBITY U HA TPOU3BOJICTBE;
ONpeJIeTICHUS] BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSIX U
OIICHKH MX ITOCIICACTBHIA;

»  9KOJOTMYECKH IPaMOTHOTO MOBEICHHS B OKPYKAIOIICH CPE/IC; OICHKH BIUSHHUS XUMUYCCKOTO
3arpsi3HEHUS OKPY Kalollel Cpe/ibl Ha OPTaHK3M YeJIOBEKa U APYTHe KUBbIE OpraHU3MbI; 0€3011aCHOTO
oOpalIeHus C TOPIOYMMHU ¥ TOKCHYHBIMU BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBaHUEM;



NPUTOTOBJICHHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOJICTBE; KPUTUYECKON
OLICHKH JIOCTOBEPHOCTU XUMUYECKOM HH(OpMALNY, TOCTYHAIOMIEH U3 pa3HbIX UCTOYHUKOB.

Cooeporcanue ungpopmayuonnoi Komnemenyuu yyawjuxca 10-20 knaccoe

1. YMmeHue usBnekars yueOHy0 HH(GOPMALHIO HA OCHOBE COIIOCTaBUTEIBHOIO aHAJIN3a PUCYHKOB, OOBEKTOB,
MoOJeeH, KOJUICKIIHIA.

2. YMeHue paboTaTh ¢ XMMHUUECKUMH CIOBApSIMU U CIIPABOYHUKAMH B TIOMCKE 3HAUCHUH XMMHUYECKIX
TEPMUHOB.

3. YMeHue nosb30BaThCs MPEIMETHBIM yKa3aTeleM SHIUKIONE U U CIIPABOUYHUKOB JUI HAXOXKICHUS
UHpOpMaILUH.

4. YMmeHue ienatb cooOUieHns 00beMOM 4-5 meyaTHbIX JIMCTOB.

5. Ymenue nonszoBatbcs MHTEPHET i noucka yueOHoi nHGOpMALIUK O XUMUYECKUX 00BEKTaX.

6. CrnocoOHOCTh TepeiaBaTh CoIepPKaHUe MPOCITYIIAHHOTO TEKCTa B CKaTOM MIIM Pa3BEpHYTOM BHUJIE B
COOTBETCTBUHU C LIEJIbIO yUEOHOTO 3aJaHMsL.

Cooeporcanue KOMMYHUKAMUBHOU Komnemenyuu yyawuxca 10-20 knaccoe

1. CiocoOHOCTH MepeiaBaTh CoJiep:kaHue MPOCIYIIAHHOTO TEKCTa B CKaTOM MJIM Pa3BEpHYTOM BUJIE B
COOTBETCTBUHU C IEJIbI0 yUYEOHOTO 3aJaHHsL.

2. YMmenue nepedpa3zupoBaTh MbICTH (OOBSICHUTH «HHBIMU CIIOBAMM).

3. Oco3HaHHOE U Oerioe YTeHHEe TEKCTOB Pa3IMYHBIX CTHIICH U KAHPOB, IPOBeIeHNE HH(POPMAIIMOHHO-
CMBICIIOBOTO aHaIM3a TeKcTa. Mcnoib30BaHue pa3inyHbIX BUIOB UT€HUS (O3HAKOMUTEIBHOE,
IIPOCMOTPOBOE, TIOUCKOBOE U JIp.

4. BoiOop 1 UCTIONB30BaHKUE BBIPA3UTENBHBIX CPEJCTB SI3bIKA M 3HAKOBBIX CHCTEM (TEKCT, Ta0IHIla, cCXeMa,
ayAMOBU3YaIbHBIN PSIJ U JIP.) B COOTBETCTBUM C KOMMYHHMKATUBHOM 3a/1auel, cepoii u cutyaruen
oO01eHus.

5. BnajgeHre MOHOIOTHYECKON M TUATOTHUECKON peublo. Y MEHHE BCTyNaTh B peueBoe OOIICHHE,
y4acTBOBaTh B AMajore (IOHUMAaTh TOUKY 3peHusl co0eceIHUKa, TPU3HABATh IPaBO HA UHOE MHEHMUE).

Cooepotcanue peghrekcuHnoi Komnemenyuu

1. CamocTodATENbHAS OpraHu3anys yueOHOU JesTeNIbHOCTH (IOCTaHOBKA €M, IUTAHUPOBAHKE, ONPEIe/ICHNE
ONTUMAJILHOTO COOTHOIIICHUS LEIH U CPEICTB U JIp.).

2. Bnanenue HaBbIKaMU KOHTPOJISL U OLIECHKU CBOEH JEATEIbHOCTH, YMEHUEM MPEABUIAECTh BOZMOMKHBIE
IIOCJIE/ICTBHSI CBOMX AeHCTBHN. [IoMCK M yCTpaHeHUE NPUYMH BOZHUKIINX TPYTHOCTEH.

3. CoOmtoeHre HOpM TOBEJICHUS B OKPYXKAIOIIEH cpejie.

4. BrianeHne yMeHUsIMU COBMECTHOM JI€ATEIbHOCTH: COIVIACOBAaHUE U KOOPAUHALIMS IEATEIBHOCTH C
IPYTHMH €€ YYaCTHHUKaMU; O0BEKTUBHOE OIIEHMBAHUE CBOETO BKJIaJa B pEIIeHHE OOIIUX 3a/1a4 KOJUICKTHBA;
y4eT 0COOCHHOCTEN Pa3IUuIHOrO POJICBOTO MOBEACHUS (JIUEP, MOAYMHEHHBINA U Ip.).

5. OneHuBaHue cBOEH AEATEILHOCTU C TOYKU 3PEHMSI HDAaBCTBEHHBIX, IPABOBBIX HOPM, 3CTETHUYECKHUX
neHHocTel. Vcnonp3oBaHue CBOMX MpaB M BBHIIIOJIHEHUE CBOUX O00S3aHHOCTEH Kak TpakJaHWHA, YIeHa
o01recTBa ¥ y4eOHOTO KOJUICKTHBA.

KPAUTEPUM OLIEHKA YYEBHOM NESTEJBHOCTHU



PesynbpTaTel 00y4eHHs XUMHUH JIOJDKHBI COOTBETCTBOBATH OOIIUM 3a7adyaM IMpeaMeTa U TPeOOBAHHSIM K €ro
YCBOCHHUIO.

PesynbpTaThl 00yueHUs! OIEHUBAIOTCS MO MATHOAUIBHOHN cucteme. [Ipy OIEeHKE YYHTHIBAIOTCS CIICAYIOIINE
Ka4eCTBEHHBIE I10KA3aTEIN OTBETOB:

>
>

>

riryOuHa (COOTBETCTBUE U3YUECHHBIM TEOPETUYECKUM O0OOIICHUSM);

OCO3HAaHHOCTH (COOTBETCTBHE TpeOyeMBbIM B MPOrpaMMe YMEHHSAM TPHUMEHSTH MOTY4YEeHHYIO
UH(POPMALIHUIO);

MOJIHOTA (COOTBETCTBHE 00BEMY MPOrpaMMbl U HH(MOPMAITUU yUeOHUKA).

[Tpu orieHKe YYUTBIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIeCTBEHHbIE WM HECYIIECTBEHHBIE).

1.

Cy1ecTBeHHbIE OIUOKHU CBSA3aHBI C HEAOCTATOUHOW ITyOUHONW U OCO3HAHHOCTBIO OTBETA (HaIpuMmep,
YYECHUK HENPAaBWIBHO YKa3al OCHOBHBIC IPU3HAKU IIOHATUM, SIBICHHH, XapaKTEPHBIE CBOWCTBA
BEIIIECTB, HEMPABUIBHO CPOPMYIHUPOBAT 3aKOH, MPABHIO U T.NI. MJIM YYEHUK HE CMOT MPUMEHUTH
TEOpPETUYECKHE 3HAHUA I OOBSCHEHUS M MPEACKA3aHUs SIBJICHUH, YCTaHOBJIECHUS HPUYMHHO-
CJICZICTBEHHBIX CBSI3€H, CpaBHEHUS U KIacCU(UKAIIUK SABJICHUN U T. T1.).

HecymiecTBeHHbIE OIIMOKKM OIpPEENAIOTCS HENOJHOTOW OTBETa (Hampumep, yIylLleHHe u3 BHIA
KaKoro-mbo HexapaKTepHOTo (akTa MpU ONMCAHMM BELIeCTBa, mporecca). K HUM MOXXHO OTHeCTH
OTOBOPKH, OMMCKH, JOIYIIEHHbIE 10 HEBHUMATEJBHOCTU (HAIpUMep, Ha JBa M OoJjiee ypaBHEHUS
peaxIuii B TOJTHOM HOHHOM BHJIE JIOMYIIEHA OJJHA OIIMOKa B 0003HAUCHUH 3apsi/ia HOHA).

OuneHka TeopeTH4ecKNX 3HAHUM

OtMmeTtka «5»:
& OTBET MOJHBIH ¥ NPABUIILHBIA Ha OCHOBAHUY M3y4YEHHBIX TEOPHIA;

& Marepuas U3JI0KEH B ONPEIEIECHHOM JIOTHIECKOU MOCIIEN0BATEILHOCTH, JIUTEPATYPHBIM SI3bIKOM;

4 OTBET CAMOCTOSITE/IbHBIN.

OTMeTKka «4»:

*
*

OTBET MOJIHBIN U MPAaBWIbHBI HA OCHOBAHUH U3Yy4YECHHBIX TCOPUIL;

MaTcpural N3JI0KCH B OHpGI[CJ'IGHHOfI JIOTHYCCKOM MoCJICO0BATCIIbHOCTH, IIPXU 3TOM JOIMYIICHBI ABC-
TPpU HECYHICCTBCHHBIC OH_II/I6KI/I, HCIIPABJICHHBIC I10 Tpe6OBaHI/IIO YUuTeIIA.

OtMeTKa «3»: OTBET MOJHBINA, HO MIPH STOM JIOMYIIEHA CYIIECTBEHHAs OIINOKA MIIM OTBET HEMOJIHBIH,
HECBSI3HBII.

OtMmeTKa «2»: TIpH OTBETE OOHAPYKEHO HETIOHMMAaHUE YYAIIMMCS OCHOBHOTO COAEP)KaHUsI y4eOHOTO
MaTepHalia UK JOIMyIEHbl CYIIECTBEHHbIE OIINOKHM, KOTOPBIE YUalllUiics HEe MOKET UCIIPaBUTh IIPU
HABOJAIIUX BOIIPOCAX YUUTEJS.

OneHka IKcepMMeHTATbHBIX YMEHUH

OI_IGHKa CTaBUTCsI Ha OCHOBaHHNU Ha6J'IIOI[eHI/I$I 3a yJalliuMcCs U IIMCbMCHHOI'O OTYCTA 3a pa60Ty.

OTMeTKa «5»:

*
*

pa60Ta BBITITOJITHCHA IMOJITHOCTHIO U IMTPABHUJIBHO, CACTIaHbI IPABUJILHBIC Ha6J'IIOI[CHI/I$I " BBIBOJBI,

HKCIIEPUMEHT IIPOBE/IEH M0 TUIaHy C YY€TOM TEXHUKHU O€30MaCHOCTH U PaBUJI pabOTHI C BEIIECTBAMU
U 000pyZOBaHUEM;

MPOSIBIICHBI OPraHU3aIMOHHO-TPYI0OBbIE YMEHHUS (MTOIIEP>KUBAIOTCSA YUCTOTa paboyero Mecra u
MOPSIIOK HA CTOJIE, 5KOHOMHO HCIOJIb3YIOTCSl PEaKTUBBHI).



OtMmeTKa «4»: paboTa BBITNIOIHEHA MPABUIILHO, C/ICTaHbI TPABHIbHBIC HAOIIOCHHS U BBIBOJIBI, HO ITPH 3TOM
SKCHCPUMCHT IMPOBCACH HC MMOJHOCTHIO NI JOIMYIICHBI HCCYIIICCTBCHHBIC OLHI/I6KI/I B pa60Te C BCUICCTBAMU U
000pyIOBaHHUEM.

OtmeTka «3»: paboTa BHITIOHEHA MMPABUIILHO HE MEHEE YeM HAITOJIOBHHY HJIH JIOIYyIIEHA CyIECTBCHHAs
omnOKa B X0/1€ HKCIIEPUMEHTA, B 00BsICHEHNH, B 0(OpMIICHUH PadOThI, B COOJIIOICHUN TIPABUIT TEXHUKU
0e301acHOCTH MpH padboTe ¢ BEIIECTBAMH M 000pPYA0BaHUEM, KOTOpask UCIIPABIISETCS MO TPEOOBAHHUIO
YUUTEIIS.

OTtMeTKa «2»: AOMyIIEHkI Be (M 00Jiee) CYIIIECTBEHHBIE OMIMOKH B X0/1¢ IKCIIEPUMEHTA, B OOBSICHCHHH, B
odopmiieHnr paboThI, B COOTIOICHUN TTPABUII TEXHUKH

0e30MMacHOCTH MPH padoTe C BEIIeCTBAMU U 000PYIOBAHUEM, KOTOPHIC YUAIIUHCS HE MOXKET UCIIPABUTH
JlaXe TI0 TPEOOBAHUIO YUUTETIS.

OuneHka yMeHH#l pelmiaTh IKCIEPUMEHTAIbHBIE 32124

OTMeTKka «5»:
% DKCIIEPUMEHT IIPOBEIEH I10 IUIAHY C yYETOM TEXHMKH O€30MacCHOCTH M IPABUII PAOOTHI C BEIECTBAMU

1 000pyIOBaHUEM;

% [IPOSIBJICHBI OPraHU3AIIMOHHO-TPYI0OBBIE YMEHHUs (IOIEPKUBAIOTCSA YMCTOTA pPabodYero MecTa u
HOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS] pEaKTHBBI).

OTMeTKka «4»:
4 paboTa BBIOJHEHA [TPABUIILHO, CICIaHbI TPAaBUIIbHBIEC HAOIIOAECHHS U BHIBOBI, HO TIPH 9TOM
9KCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WIIH JOMYIIEHBI HECYIIIECTBEHHbBIE

# 0muOKU B paboTe ¢ BENIECTBAMH M 000Dy I0BAHHUEM.

Otmetka «3»: paOoTa BbINOJIHEHA TPABUIILHO HE MEHEe YeM HAIOJIOBUHY WM JOMYIIEHA CYIIeCTBEHHAS
omnoOKa B X0/I€ SKCIIEPUMEHTA, B 00BCHEHUH, B 0(OPMIIEHUH PabOThl, B COOIIOACHUN IPABUII TEXHUKH
6e30macHOCTH ITpU paboTe ¢ BellecTBaMu U 000pyI0BaHUEM, KOTOpasi UCIIPABIISETCS MO TPeOOBAaHUIO
YUUTESL.

OTMeTKa «2»: A0OMyIIeHbI B¢ (1 00Jiee) CYIIIECTBEHHBIC OMIMOKH B X0J1¢ IKCIICPUMEHTA, B O0BSICHCHHH, B
odopmieHnn paboThI, B COOJIIOIEHUH MPABUI TEXHUKU O€30MaCHOCTH MPHU padoTe C BEIIeCTBAMU U
000pyTI0BaHHEM, KOTOPBIC YUAIIUNACS HE MOXKET UCIIPABUTH AaXKe MO TPEOOBAHUIO YUUTEIS.

Onenka yMeHHﬁ peuiaThb paCcu€THLIC 3a/1aYM

OTMeTKa «5»: B JIOTHUECKOM PaCCyKICHUH U PEIICHUU HET OMIMOOK, 3a7aua pelieHa parioHaIbHbIM
CIIOCOOOM.

OTMeTKAa «4»: B JIOTHUECKOM PaCCyKJICHUH U PEIICHUU HET CYyIIECTBEHHBIX OMMOOK, HO 3a/1a4a perieHa
HEpaIMOHAIBHBIM CITOCOOOM HJIM JIOMYIIEHO HEe 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OtMeTKa «3»: B JIOTUYECKOM PACCY>KICHUH HET CYIECTBEHHBIX OIIMOOK, HO JOIyIIEeHa CYIECTBEHHAs
OIIMOKa B MAaTEMAaTHUYECKUX pacueTax.

OTMeTKa «2»: UMEIOTCS CYIECTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYKICHUH U PEIICHUU.



OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
OT1MmeTKa «5»: OTBET MOJIHBIN U IPABWIHHBIN, BO3MOYKHA HECYIIICCTBEHHAs OIIMOKa.
OTMeTKa «4»: OTBET HEMOJHBIN WIH JOMyIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OtMeTKka «3»: paboTa BBHINIOJHEHA HE MEHEEe YeM HAIOJIOBUHY, JAOMYIIEHa OJJHa CYIIECTBEHHas OIINOKa U
JIBE-TPHU HECYILIECTBEHHBIE.

OtMeTKa «2»: paboTa BBHITIOJHEHA MEHEE YeM HAIOJIOBUHY UJIH COACPKHUT HECKOIBKO CYIIECTBEHHBIX
OIIINOOK.

[1pu oLIeHKE BHIMOIHEHHS THCHbMEHHOW KOHTPOJILHOM paboThl HEOOXOIMMO YIUTHIBATH TPEOOBAHUS €IUHOTO
opdorpadugeckoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa00Ty KOPPEKTHPYET NPEAIICCTBYIOIINE OTMETKH 3a YETBEPTh,
HOJIYTroJ1e, TOI.

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOU AEATEJBHOCTHU

Peanuzanus nporpaMMel yueOHOTO MpeIMeTa OCYIIECTBIISIETCS B y4eOHOM KaOMHeTe XUMHUU /OHOJIOTHH.

OoOopynoBanue y4yeOHOro kKabuHera:

[NeuaTasie mocoOust. TaOIULIBL:

1) nepuoamueckas tabnuia xumudeckux snemerToB .M. Menaeneena.
2) Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHUH, COJIEH B BOJE.

3) 2IEKTPOXUMHUECKUH s HAIPSHKEHUS METAJLIOB.

VY4eOHO-npakTHUecKoe U yueOHo-1a0opaTopHOE 000pyI0BaHHUE:
1) ITpuGopsl, nprucnocoOaeHNs: KOMIUIEKT NOCYAbl U MPUHAAJICHKHOCTEHN 17151 IPOBEACHUS Ja00OPATOPHBIX
paboT U MpakTUYEeCKuX padoT.

2) PeakTuBbl u MaTCpHraJIbl: KOMIUICKT PCAKTUBOB IJIA 6a3oBoro YPOBH:.

TexHuueckue cpencTBa 00y4eHus:
1) Komnsrorep
2) IlpoekTop - MyJIbTUME A

HUcnoan3yembiii YMK:

1. H.H. TI'apa. IIporpaMmsbl 1 npuMepHOE TEMAaTUUECKOE IUIAHUPOBAHUE Kypca XUMUH K ydeOHUKaM XUMUU
aBTopoB ['.E. Pym3utuc, @.I'. ®enpaman s 8-9 kmaccos u 10-11 xmaccoB 00mieo0pa3oBaTeIbHBIX
yupexieHui (0a30BbIil yPOBEHB).

2. Pymzutuc I'.E. Xumus. OcHoBbl 061meit xumuu. 11 kiacce: yue6. s o61meo0pa3oBart. yupexIeHUI:
6a30BbIil ypoBeHb — M.: [IpocBemienue, 2015 .

3. T'apa H.H. Ypoku B 11 kiacce: mocodue st yuurens: o0meodpaszoar. yupexxaenuit — M.: [Ipocsernienue,
2014 r.



4. Psa6oB M.A. CO0pHUK 3a/1a4, YIIpaKHEHUI U TecToB 1o xuMuu: 11 kmacc k yuebnuky I'.E. Pynsutuca,
®.I'. Penpamana «Xumus: 11 kimace» - M.: U3gatensctBo « OK3amen», 2015r.

5. Pamenkuit A.M. Xumus. JInnaktudaeckuit Mmarepuan. 10-11 knaccel. [Tocobue mist yunrteneit
obmeoOpasosar. yupexxaenuit — M.: [Ipocsemenue, 2014 r.

Y4eOHuKH:
Pymsutuc I'.E. Xumus. Opraaudeckas xumust 10 kmacc: yaeOHUK 11 0011e00pa30BaTeIbHBIX YUPEKICHHM:
6a3zoBbiil ypoBeHs / ['.E. Pymutuc, ®@.I'. ®enpaman — 14-¢ uznanue — M.: [Ipocsemenue, 2014. — 192 c.

JlonoJIHUTeIbHAS JIUTEPaTypa AJs 00y4YarouXcs

Papenxuit M.A. J[lupaktudyeckue wmatepuansl 1no xumuu. 10-11  kmace. W3parenscTBo:
[Ipoceemenne.2018 rox.

Hopoubkun B.H. Xumus. EI'D. Pasnen «Oprannueckas xumusi». 10-11 kmacc. TpenupoBouHas
TeTpajb. 3aganus U pemenus. M3narensctBo: Jlernon. 2018 rox.

Hopouskun B.H. Xumus. EI'D. Paznen «O6mas xumus». 10-11 kmacc. TpeHupoBoyHast Te€Tpasb.
3amanus u pemenus. U3narensctBo: Jlernon. 2018 roa.

JonoHuTeIbHAS JTUTEPATYypPa 1S yUUTEJIs

1.

Psa6os M.A. COopHUK 3amay, ynpaxkHeHuil u tectoB no xumuu 10-11 kmaccel. K yuebnuky I'.E.
Pymsutuca, ®.I'. ®enpamana «Xumus. 10 kmacey, «Xumud. 11 kmacey. @I'OC. U3pgaTenscTBo:
Dk3amen. 2018 rox.

Hoponbkun B.H. Xumus. EI'3. 10-11 knacc. 3aganust BBICOKOTO YPOBHS CIIOXKHOCTU. M31arenbeTBo:
Jleruon. 2018 rox.

Hopouskna B.H. Xwmusa. EI'D. 10-11 wmacc. Tematwmdeckuit TpeHHMHT. 3amaHus 0a3oBOTO H
MOBBILIEHHOT'O ypoBHEH ciokHocTH. M3natensctBo: Jlernon. 2018 rog.



CkayaHo ¢ www.znhanio.ru























































