JETIAPTAMEHT OBPA3OBAHUS TOPOJJA MOCKBbBI

OBLIEOBPA3OBATEJIbHOE YACTHOE YYPEX/IEHUE
JIMH'BUCTHYECKAS HIKOJIA

Paccmotpeno Ha 3acenannn MK «YTBEepxKIaIO»
Ipencenarens MK JIMpexTop mKob!
Beccpouno

PaGouas nporpamma

0 XUMHUH

Kaace 10




[HosicHuTe/IbHAS 3aNIUCKA

Hacrosimast paGouast mporpaMma 1O XHMMHMM cocTaBiieHa Ui ydamuxcs 10 kmaccos
0011e00pa3oBaTeNbHBIX YUPEXKACHNH Ha 0a30BOM YpOBHE Ha OCHOBE NMPHUMEPHOW MPOrPaMMBI I10
xumun  10-11 kmaccoB 00me00pa3oBaTENbHON IIKONBI, B COOTBETCTBHE C (herepanbHBIM
KOMIIOHEHTOM TOCYJITapCTBEHHOT'O CTaHAapTa CpeHero oomero oopasoBanus (0a30BbIid ypOBEHB).

JlanHbIli Kypc ydwaliMecs HU3y4aroT IOclie Kypca XMMHUHM a1 8—9 KiaccoB, II€ OHH
MO3HAKOMUJIMCh C BAXKHEUITUMHU XUMUYECKUMU MMOHATUSAMHU, HEOPTaHUYECKUMHU U OPTaHUYECKUMHU
BEILECTBAMU, IPUMEHSIEMBIMU B IPOMBIIIVIEHHOCTH U B IOBCETHEBHOM 'KM3HHU.

N3yuyenne xumum Ha 0a30BOM YPOBHEe CpelHero o0mero o0pa3oBaHusl HaNPaBJIECHO Ha
AOCTHKEHHE CJIeYIOIUX HeJieil:

* OCBOCHHE 3HAHMI O XMMHYECKOM COCTABIJIIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MU,
BKHEHIINX XUMHUUECKUX MTOHATHUAX, 3aKOHAX U TEOPUSIX;

* OBJaJlcHHe YMEHUSIMU [IPUMEHAThH NOJyYEHHbIE 3HAHUS JJI1 OOBACHEHUs Pa3HOOOpa3HbIX
XUMHUYECKHUX SIBJIEHUI U CBOWCTB BEUIECTB, OLIEHKU POJIM XMMHUHU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJYyYEHUU HOBBIX MaTEpUAOB;

* pa3BUTHe TO3HABATEIbHBIX MHTEPECOB M HMHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEHN B Ipolecce
CaMOCTOATEIBHOTO MPHOOPETEHUSI XUMUYECKHX 3HAHUN C HCHOJIB30BAaHUEM Pa3TUYHBIX
MCTOYHHUKOB HH(OPMAITUH, B TOM YHCIIE KOMITBIOTEPHBIX;

* BocnuTaHMe YOEXKIEHHOCTH B IO3UTUBHOM POJIM XWMHUHU B JKU3HHM COBPEMEHHOIO
o0miecTBa, HEOOXOAMMOCTH XMMUYECKH T'PAMOTHOTO OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO U
OKpYXKaroIllen cpeae;

* mNpHMEHEeHHe MOJYy4YeHHBIX 3HAHMN M YMeHHUil JIs1 6€3011aCHOT0 MCIOJIb30BAHMSI BELIECTB
U MaTepuasioB B OBITY, CEJIBCKOM XO034MCTBE M Ha MPOU3BOJCTBE, PELIECHUS MPAKTUYECKUX
3a/1a4 B MTOBCEAHEBHOW JKU3HM, NMPEAYNPEKIACHUS SIBICHUM, HAHOCSAIIMX BpEJ 3J0POBBIO U
OKpYXKarolIen cpele.

JlanHas mporpamma npeaycMaTpuBaeT GopMUPOBaHHE y 00ydaromuxcs oOUIey4yeOHbIX YMEHUHN U
HaBBIKOB, YHHMBEPCAJIBHBIX CIOCOOOB JEATEIBHOCTH W KIIIOYEBBIX KOMIETEHIHHA. B 3TOM
HaNpaBJICHUHU NPUOPUTETAMU JJIsi Y4eOHOTo MpeaMeTa «XUMHs» B CTaplieil mkoie Ha 6a30BOM
YPOBHE SIBISIIOTCS: YMEHUE CAaMOCTOSITEIbHO M MOTHMBHPOBAHHO OPraHU30BBIBaTh CBOIO
MIO3HABATEIbHYIO JAESITEIBHOCTh (OT NMOCTAHOBKM ILIEJIM JO IOJYYEHHS M OLIEHKH pe3yJIbTaTa);
ONPE/CIICHNE CYIIHOCTHBIX XapakTEPUCTHK H3y4aemMoro oOOBEKTa; YMEHHE pa3BEPHYTO
00OCHOBBIBATh CYXXKICHHS, IaBaTh ONPEICIICHUS, NMPUBOIUTH JI0KA3aTEIbCTBA; OICHUBAHUE U
KOPPEKTHPOBKA CBOErO IOBEJIEHUS B OKPYXKAIOIIEH Cpele; BBINOJIHEHHUE B IPAKTUYECKOU
JCSTETbHOCTA W B TIOBCEAHEBHON IKM3HU OSKOJIOTMUYECKUX TpeOOBAHMMU; HCIIONb30BAHNE
MYJIbTUMEIMAHBIX PECYPCOB M  KOMIBIOTEPHBIX TEXHOJIOTMH [Uisi 0OpaOoTKM, nepenayw,
cUCTeMaTH3aluy  MHpoOpManuu, co3gaHus 0a3  JaHHBIX, TPE3CHTAIlMH  PEe3yJIbTaToB
MIO3HABATEIbHON U MIPAKTUYECKON JI€ATEIBbHOCTH).

B kypce 10 knacca nsyyaeTcss opraHuvecKasl XMMHs, TEOPETUUYECKYI0 OCHOBY KOTOPOM
COCTaBIJISIIOT COBPEMEHHAs TEOPUS CTPOEHUS OpPraHMYECKHX COEIMHEHUMH, IOKa3bIBAOLIAs
€AMHCTBO XMMHYECKOI'0, 3JEKTPOHHOIO U MPOCTPAHCTBEHHOI'O CTPOCHMSI, SIBIEHUS TOMOJIOTUU U
M30MepuH, KiIacCUpUKAlMsd ¢ HOMEHKJIATypa OpraHHMuYecKux coenuHeHuil. Bech Kypc
OpraHMYECKOW XMMHUH MPOHU3aH UEE 3aBUCUMOCTH CBOWCTB BEILIECTB OT COCTAaBA U UX CTPOCHUS,
OT XapakTepa (YHKIMOHAIBHBIX TPYyMN, a TaKKe TeHETUYECKHX CBSA3CH MEXIy KiIaccaMu
OPraHUYECKUX COCIUHEHHUI.

B nmamHOM Kypce coaep)karcs BaKHEHMIIME CBEACHUS 00 OTHEIbHBIX BEIIECTBaX U
CUHTETHMUYECKHX MaTepHaiaX, O JIEKAPCTBEHHBIX IpernapaTax, CIOCOOCTBYIOMIMX (POPMHPOBAHUIO
310pOBOTO 00pa3a )KU3HU U 001N KyJIbTyphl UEJIOBEKa.

B cooTrBeTcTBMHU ¢ 0a3UCHBIM Y4eOHBIM IJIAHOM, Y4YeOHBIM IVIAHOM HIKOJIbI B CTapIIei
IKoJe XumMus usydaercs 1 yac B Henenro B 10-11 knaccax (60a3oBblii ypoBeHb), Bcero 34 yaca
B Ka)K/10M KJiacce.

[Ipu npenosaBaHUK XUMUU UCTIOIB3YIOTCS:



YYEBHO-METOJNYECKHUN KOMILIEKT:
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1.Pamenkmii, A. M. {unaktudeckuii Marepuai mo xumuu 10-11: mocobue mist yuurens / A. M.
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/A.M. Pagenkuii. - M: [Ipocsemenue, 2009.
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2.DenepajbHbIH KOMIIOHEHT IOCYIAPCTBEHHOI0 CTAHIAPTA 0011ero o0pa3oBaHuA

(xumus)

2.1.00s13aTeJIbHBI MUHUMYM COACPKAHUSA CPeIHero (I0JHOIro) 001ero
oOpa3zoBaHusi M0 XUuMHUH (0a30BbIA YPOBEHD)
* MeToabl NO3HAHNUS B XUMHHU
Haydnbie MeTO/bI TTO3HAHUS BEIIECTB U XUMUYECKUX SIBIIEHUH. Poib 3KCriepuMeHTa U TEOpUU B
XUMHUH. Moodenupogarnue Xumuueckux npoyeccos.
* Teopernyeckne 0OCHOBbI XUMUH
-CoBpeMeHHbI€ MPEACTABJEHUSI 0 CTPOEHUHN aTOMA
Atom. U3otombl. Amomusie opobumanu. s-, p-anemenmoi. OcobeHHOCMU CMPOeHUs INeKMPOHHbIX
0001104eK amomo8 nepexoOHvIx 21emenmos. [lepuoanueckuil 3aKOH U TMEepUOIUYEcKas CHCTeMa
xuMmuueckux 3yemenToB /. 1. Menpaeneena.
-Xumuyeckasi cBsi3b KoBalieHTHasi CBsI3b, €€ PA3HOBUIHOCTH M MEXaHU3MBI OOpa30BaHMS.
DneKTpoOTpUIIaTeTbHOCTh. CTENeHb OKUCIICHUS U BAJIGHTHOCTh XMMHUYECKUX 3JIEMEHTOB. MoHHas
cBs3b. Katnonsl u annonsl. Merannudeckast cBsi3b. BooopooHas cés3v.
-BeuecTBo
KayecTBeHHBII M  KOJMYECTBEHHBIM COCTAaB BeEIIeCTBA. BemecTtsa MOJEKYJSIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHUSL.
[TpuauHBEI MHOTOOOPA3Us BEIIECTB: M30MEPHSI, TOMOJIOTHS, AJTIOTPOIIHS.
SIBneHus, NpOHUCXONAIIME IPU PACTBOPEHUM BELIECTB — paspyuleHue KpUucmaiiuiecko
pewemxu, Oughghy3us, TUCCONUALINS, THAPATAITHSI.
UYucteie BemecTBa W cMecH. VcTuHHBIE pacTBOpbBL. Pacmeopenue Kak @Qu3uKo-XumMudeckui
npoyecc. CrnocoObl BBIPAKEHUsS KOHIIGHTPAIIMM pPAacTBOPOB: MAaccoBasl JIOJsI PacTBOPEHHOTO
BellecTBa. Jucconuanus 3JIEKTPOJIUTOB B BOAHBIX pacTBopax. CunbHble U c1abvle 21eKmpoaumal.
3onu, eenu, nonsamue 0 KOJII0UOAX.




-XHMHYecKHe peaKkun
Krnaccugukanus XuMHYECKUX peaKkIuil B HEOPraHUYECKOM U OPraHMYECKOM XUMHMH.
Peakiuu noHHOro oOMeHa B BOAHBIX pacTBopax. Cpena BOJHBIX PACTBOPOB: KUCasi, HEUTpaibHasi,
uiesnouHas. Booopoouwiil nokazamens (pH) pacmeopa.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU. DIeKMPOIU3 PACNEOPOS U PACNIABOS.
CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT Pa3In4YHbIX (pakTopoB. KaTamus.
OO6paTuMOoCTh peakiuii. XUMUYeCKOe PAaBHOBECHE U CITIOCOOBI €T0 CMEIICHHUS.

* Heoprannueckasi Xumust
Krnaccugukanuss HeOpraHM4ecKuX COEIMHEHHHA. XHMHYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
HEOPraHUYECKUX COCTUHECHUMN.
Metamnel. OJIEKTPOXMMHUYECKMM psAl HanpsbDKeHHd MetauioB. OOmue crnocoObl MOJMyYeHHUs
MeTaiioB. [louamue o koppo3uu memannos. Cnocobwvl 3auumul om KOppo3ul.
Hewmeramnbl. OKHCIUTENHbHO-BOCCTAHOBUTENbHBIE CBOWMCTBA THIHMYHBIX HeMeTaioB. OOmas
XapaKTepUCTUKA MTOATPYIIIHI TaJOTE€HOB.

* Oprananyeckasi XUMHA
Krnaccugukanus 1 HOMEHKIaTypa OPraHMYECKUX COeIUHEHUN. XMMHUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKUX COCAUHEHUMN.
Teopuss  CcTpoeHUsT ~ OpPraHMYECKUMX  COCOMHEHUW.  YTIIEpOOHBIA  CKeneT.  Paaukaisl.
@DyHKIMOHANIBHBIE TpyNIbl. ['omMonmornyeckuid psa, romosoru. CTpykTypHas uzoMepus. Tumbl
XUMHYECKHUX CBSI3€H B MOJIEKyJIaX OPraHUYECKUX COEANHEHMI.
VYrineBogoponbl: alkaHbl, aJKEHbl W JHEHbI, AaJKHUHbBI, apeHbl. [IpupoaHbBle UCTOYHUKH
YTIEBOJOPOIOB: HEPTH U MPUPOIHBIH ras3.
Kucnopoaconepxammue COEIHMHEHUS: OIHO- W MHOTOATOMHBIE CIUPTHI, (DEHOJN, abaeTUIH,
OJIHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, CIIOKHBIE A(UPBI, )KUPBI, YTIIEBOIBI.
A3oTcoaepxaline COeAMHCHMSI: aMIUHBI, aMUHOKHUCIIOTHI, OSJIKH.
[TonumMepsl: muacTMaccel, Kay4yKH, BOJOKHA.

* JKcIepMMeHTAJbHbIE OCHOBbI XUMHMH
[IpaBuna Ge3onacHOCTH MpU paboOTe ¢ EAKUMHU, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH.
IIpoBeneHne XMMHMUYECKHX peakuuid B pacTBopax. [IpoBeneHME XUMUYECKMX pEaKLUUW IpH
HarpeBaHud. KauecTBeHHBIM W KOJIMYECTBEHHBIM aHanu3 BemiecTB. OmpeneneHue xapakrepa
cpenbl. UaaukaTopel. KauecTBeHHbIE peakliMi HA HEOPraHUYECKUE BEIECTBA U UOHBI, OTJEIbHBIC
KJIACChl OPraHUYECKUX COETUHEHUM.

* Xumus ¥ ’KM3Hb
Xumusa u 300posve. Jlekapcmea, pepmenmol, GUMAMUNBI, 20PMOHbI, MUHEPATbHBIE BOOWbL.
IIpobnemvi, ceéazannbvle ¢ NpUMeHeHUeM NeKapCmeeHHbIX NPenapamos.
Xumus u nuwa. Kanopuiinocmo scupos, 6enxkos u yeneeooos.
Xumusi 6 nosceonegnot dxcusnu. Mowwue u wucmawue cpedcmea. Ilpasuna onacnoti pabomul co
cpedcmeamu 6bIMoBOU XUMUU.
Xumuueckue e6ewjecmea Kak cmpoumenvhvle U NOOelOYHble Mamepuanvl. Bewecmsa,
UCNONb3YeMble 8 NOIUSPADUU, HCUBONUCU, CKYIbRMYPe, apXumeKkmype.
OOmme mnpencTaBieHUs O TMPOMBIIUIICHHBIX CHOCO0axX TIONy4YeHUsT XMMUYECKHX BEHIeCTB (Ha
IIpUMEPE MPOU3BOJICTBA CEPHOU KHCIIOTHI).
XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOLIEH CPEbl U €r0 MOCIEACTBU.
buimosas xumuueckasn epamomuocme.
2.2. TpeboBaHKsi K YPOBHIO OATOTOBKH BbINIYCKHHKOB
B pesynbrare n3yueHuss XuMHHM Ha 0a30BOM YPOBHE YUEHHK JODKEH 3HATH/IOHUMATh:

* gajcHelwue Xumuyeckue nOHAmMUA: BEIUIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAasT MacChl, HOH, aJUIOTPOINHS, W30TOIBI,
XUMHYECKasi CBS3b, AJIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh, CTENIEHb OKUCJIEHUS, MOJb,
MOJIIpHAasi Macca, MOJISIPHBII 00beM, BEHIeCTBA MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOIO
CTPOEHUS, PAaCTBOPBI, 3JIEKTPOJIUT M HEIIEKTPOJIMT, SIIEKTPOJIUTHYECKAS ITUCCOLMALINSA,



OKHUCJIUTEITh U BOCCTAHOBHUTEIh, OKUCIICHHE U BOCCTAHOBJICHHE, TEIIOBON A (EKT peakiiuu,
CKOpPOCTh XMMHYECKOW PEAKIUHU, KATAIN3, XUMAYECKOE PABHOBECHUE, YIIEPOJHBIN CKEIIET,
GyHKIIMOHAIBHAS TPYIINA, U30MEPHsI, TOMOJIOTHS;

OCHOGHbIE 3AKOHbl XUMUU: COXPAaHEHUS MAaCChl BEMIECTB, MOCTOSHCTBA COCTaBa,
MEPUOINYECKUN 3aKOH;

OCHOGHbIE mMeopuu Xumuu: XUMHYECKOW CBS3H, OBJIEKTPOJUTHUYECKOW JIHCCOLHUALINH,
CTPOEHUS OPraHUYECKUX COCTUHEHNU;

6aiICHellue 6euiecmea U Mamepuaipl: OCHOBHbIE METAIJIbI U CIUIABBl, CEPHAs, COJISHAS,
a30THas W YKCyCHasi KHUCJIOTHI, IIeJI0YH, aMMUaK, MUHEpaIbHbIE YIOOpEHUS, METaH, STUJICH,
aneTuseH, OCH30J1, ITAHOJ, KUPBI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmal, KieTdyarka, OenKH,
HMCKYCCTBEHHBIEC U CHHTETUYECKHE BOJIOKHA, Kay4yKH, IIJJACTMACCHI;

yMeTh:

Ha3bl6amp U3yUEHHBIE BEILIECTBA 10 TPUBUAJIBLHON UM MEXIyHApOAHOW HOMEHKIIATYPE;
onpedenamp BAICHTHOCTh U CTENEHb OKHUCIEHHMS XMMHYECKHX 3JIEMEHTOB, THUI
XUMHYECKOW CBSI3M B COEIMHEHUSX, 3aps]] MOHA, XapaKTep Cpeldbl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHMM, OKUCIUTENb U BOCCTAHOBUTEIND, IPUHAAJIEKHOCTD BEILIECTB
K pa3Iu4HbIM KJIACCaM OPraHUYECKUX COEIMHEHUN;

Xapaxmepu3o6ams >IEMEHTHl MalbIX NEPUOAOB MO HX IOJOXEHHIO B IMEPUOIUYECKOMN
cucteme JI. WM. MenneneeBa; oOIHe XHMMHYCCKHE CBOWMCTBA METAIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX M OPraHWYeCKUX COEAUHEHHH; CTpOCHHE U
XUMHYECKUE CBOMCTBA U3yUYEHHBIX OPraHUYECKUX COEIMHEHUI;

00bACHAmMb 3aBUCUMOCTb CBOMICTB BEIIECTB OT MX COCTaBa M CTPOEHHUA, NPUPOLY
XUMUYECKOU CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJNIMYECKOW), 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKOM PEAKINH U TIOJIOKEHHSI XUMHUUECKOTO PaBHOBECHSI OT Pa3IMUHBIX (PaKTOPOB;
6bINOJIHAMbS XUMUYECKUI SKCIIEPUMEHT 110 PACHO3HABAHUIO BAKHEUIINX HEOPraHUYECKUX
Y OPraHUYECKHUX BELIECTB;'

npO6OOUmMb CaMOCTOSITETIHHBIA TMOMCK XHWMHUYECKOW HWH(GOPMAIMU C HCIOIH30BAHUEM
pPa3IMYHBIX HWCTOYHHUKOB (HAYYHO-NOIMYJISIPHBIX W3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
MHTEPHET-PECYPCOB);

UCROIb306amp KOMIIBIOTEPHBIE TEXHOJOTHH Ui OOpaOOTKM M Tepedadyd XUMHUYECKOH
uHGOpPMAINH U €€ MPEACTABICHNS B Pa3IUYHbIX (popmax;

HCIIOJIB30BaTh HpHOﬁpeTeHHLIe JHAHUA U YMEHUHA B HpaKTquCKOﬁ ACATCJIBbHOCTH H
HOBCGI{HCBHOﬁ ZKHU3HHU C OCIBIO:

O00BSICHEHUSI XUMUYECKUX SBICHUHN, IPOUCXOISIINX B PUPOJIE, ObITY U HAa MPOU3BOJICTBE;
ONpPENEIEHUS] BO3MOXHOCTH MPOTEKAHUS XUMHYECKHX MPEBPALICHUN B Pa3JIUYHBIX
YCIIOBHSIX U OLIEHKHU UX MOCJIEACTBHI;

3KOJIOTUYECKU TPAMOTHOI'O MOBEJCHHUS B OKPYKAIOLIEH CPEJIE;

OLICHKU BJIMSIHHUSI XUMHYECKOTO 3arpsI3HEHUSI OKPYKAIOIIEH CPEbl HA OPraHU3M YEJIOBEKA U
IPYTHE )KUBBIC OPTaHU3MBI;

0e3omacHOro oOpamieHusi ¢ TOPIYMMU U TOKCHYHBIMH BELIECTBAMH, J1a0OpPaTOPHBIM
000pyOBaHHEM;

MPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIICHTPAIIMHU B OBITY U HA TPOU3BO/ICTBE;
KPUTUYECKOM OILIEHKH JOCTOBEPHOCTH XHUMHYECKOM HWH(OpMaluM, MNOCTyNawmen u3
pPa3HbIX HICTOYHUKOB.



2.3.1IporpamMma cpeaHero oomero o0pazoBaHusi N0 XUMHUH

OCHOBHOE COJEPXXAHMUE - 10 xnacc (34 gaca)
OPI'AHNMYECKASA XUMUA

Tema 1. TeopeTudyeckne OCHOBbI OpraHuveckoii Xxumuu (3 1)
@opMHUpPOBAaHUE OPraHUYECKONW XMMHUHU KaK HayKu. TeopHus CTpOEHHUs OpraHMYeCKUX coeluHeHull A. M.
byrneposa. VYrumepoausiii ckener. Pagukanel. (DyHKIMOHANBHBIE TIpymmbl. ['OMOJOrM4ecKUd psi.
I'omonoru. CrpykrypHas unszomepus. HoMmeHknaTypa. DIEKTpOHHas INPUPOAA XUMHUYECKUX CBSI3€H B
OopraHudeckux coenuHeHusx. Knaccudukanus opraHMuecKux COeTUHEHUH.
Jemoncrpanuu. OOpa3ubl OpraHMYECKUX BEIIECTB M MarepuanoB. MoJenu MOJIEKYJl OpraHMYeCKHX
BELIECTB. PacTBOPUMOCTh OpPraHMYECKUX BEIIECTB B BOJE U HEBOAHBIX pacTBopuressx. llnasnenwue,
00yTJIMBaHUE U TOPEHUE OPraHUYECKHUX BEILECTB.
YIVIEBOAOPOADBI (12 4)
Tema 2. llpenenbHble yriieBogopoasbl (ankanbl) (3 4)
Crpoenue ankaHoB. ['omonormueckuil psn. HomeHkimatypa u mzomepus. Puznueckue U XUMHUECKHE
cBolicTBa ankaHOB. Peakuusa 3amewenus. [lonydenue u npumenenue ankados. [lonsaTue o nukinoankaHax.
JemMoHcTpanuu. B3pelB cmecu MeraHa ¢ BO3AyXoM. OTHOILIEHME aQJIKaHOB K KHCJIOTaM, IIEIoYaM,
pacTBOpy NepMaHraHara Kajiusi 1 OpoMHOH Bojie
JlabopaTopHbie onbIThl. M3rotoBieHre Moneneil MOJIEKYJ YIJIEBOAOPOJOB U TaJOr€HONPOU3BOIHBIX.
Pacuernble 3agaum. Haxoxnenue MoseKyJsipHOH (GOpPMyINIbI OpraHMYECKOro COEAMHEHHUS I0 Macce
(06beMy) MPOYKTOB CrOPAHHSL.
Tema 3. HenpenenbHble yriieBoaopoas! (4 1)
Aukenbl. CtpoeHue ankeHoB. I'omosornueckuil psa. Homenkiatypa. M3omepust: yriaepoaHoi Lemnw,
IIOJIOXKEHUsI KPAaTHOU CBS3M, yuc-, mparc- H30Mepus. XUMUYECKHE CBOMCTBA: PEAKLUM OKHUCIICHMS,
IIPUCOCIMHEHYS], IoIUMepu3auuy. [I[puMeHeHne aaKkeHoB.
Auaxkaguenbl. Ctpoenue. CBolicTBa, npuMeHeHue. [Ipupoanblil Kayuyk.
Auxkunbl. CtpoeHue aneruieHa. ['omonoru u mzomepsl. Homenknatypa. ®dusznueckne M XUMHUYECKUE
cBoyicTBa. Peaknuu npucoenuHenus u 3amenieHus. llpumenenue.
Hemoncrpanun. IlonyyeHue amerusieHa KapOWAHBIM crocoOoM. BsaummoneiicTBue areruieHa cC
pacTBOpOM IE€pMaHraHata Kajiusi M OpoMHON Bojol. l'openue anerusena. PasnoxeHue kaydyka npu
HarpeBaHUU U UCIIBITAHUE ITPOJYKTOB Pa3I0KEHUS.
IIpakTnyeckas padora. [lonydyeHne aTuIeHa U U3yYEHHUE €O CBOMCTB.
Tema 4. ApomaTnyecKue yrjeBoaopoasl (apens) (2 1)
Apenbl. Ctpoenue 6enzona. 3zomepust 1 HoMeHkiIaTypa. Ousnyeckue u XMMUYECKHE CBOWCTBA OeH30a.
I'omonoru Oen3ona. ['eHermueckas CBA3b AapOMaTHYECKUX YIJICBOJOPOJOB C JPYTMMHU KjaccaMu
YIJI€BOIOPOIOB.
Jemoncrpanuu. benszon kak pactBopuresnb, ropeaue 6enzosna. OTHouieHne 6eH3oma Kk OpoMHON Boje U
pacTBopy nepmaHrasHata kanus. OKuciaeHue TosyoJa.
Tema 5. IlpupoaHble HCTOYHUKH YIJIEBOJOPOIOB (3 1)
[Tpuponusiii ra3. Hedts u HedTenponykrsl. dusznueckue cpoiictBa. CriocoObl nepepaboTku HePTH.
JemoncTpanuu. O3HaKoMIIeHHE C 00pa3lamMu MPOAYKTOB He(pTenepepadoTKu.
KNCJOPOACOAEPKAIIIUE OPTAHUYECKHUE COEJJUHEHMUS (16 4)
Tema 6. CimpTel U GeHobI (4 1)
OnnoaromHble mpenaenbHble cnupTbl. CTpoeHue MoseKyl, (GpyHKIHMoHaNbHas rpymnmna. BogopoaHas cBs3b.
W3zomepuss u HomeHknarypa. CBoiicTBa MeTaHona (3TaHoja), TMOJIY4YEHHE U  IPUMEHEHHE.
@uU3HOI0rn4ecKoe ACUCTBUE CIUPTOB HA OPTaHU3M YEJIOBEKa.
MHoroaroMHsle CIUPTHI. DTUIEHITIMKOIb, INIHLepuH. CBONHCTBA, IPUMEHEHUE.
@enonpl. CTpoeHne MoJeKy bl (heHona. B3anMHOe BIUsSHHE aTOMOB B MOJIEKYJIE Ha MPUMEPE MOJIEKYIIbI
¢denona. CpoiictBa. TokcuyHOCTH (heHONa U ero coeauneHuil. Ilpumenenne ¢enona. ['eneTnueckas cBs3b
CIHUPTOB U (PEeHOJIA C YIIEBOAOPOAAMHU.
Jemoncrpanuu. B3aumoneiictBue ¢enoma ¢ OpoMHON BOJOH M pacTBOPOM THUAPOKCHIA HATPHSL.
PactBopenune rnunepuna B Boze. Peakuus rmuepuna ¢ rugpoxkcuiom mean(1l).
Pacyernblie 3a1a4n. Pacdersl 10 XMMUYECKUM ypaBHEHUSM IIPU YCJIOBHM, YTO OJHO M3 PEATHPYHOLIUX
BEIIIECTB JIaHO B U30BITKE.
Tema 7. Anbaeruibl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI (4 1)



Anpperunsl. Kemonwvi. Ctpoenue moiekyn. DyHKIuoHanpHas rpynmna. M3oMepus M HOMEHKIATypa.
dopmanbieru] M aneTajbIeru]: CBONCTBA, NOJIY4YCHHE M IMpPUMEHEHHE. Ayemon — npedcmasumend
KemoHos. [Ipumenenue.

OnHococTaBHbIe TpefenbHble KapOOHOBbIE KHUCIOTHL. CTpoeHue Moiekysl. DyHKIMOHAJIbHAs TpyIa.
N3omepus u HoMeHkIaTypa. CBolicTBa KapOOHOBBIX KUCIOT. [IpuMenenue.

Kpartkue cBefeHus 0 HenpeaeIbHbIX KapOOHOBBIX KUCIIOTAX.

I'eneTnueckas cBsi3b KaApOOHOBBIX KUCJIOT C APYTUMH KJIACCAMU OPTaHUYECKUX COCTUHEHUH.
Jemoncrpanuu. IlonyueHue sTaHaisl OKHMCICHHEM »TaHoja. B3ammojeiicTBue meranans (3TaHais) C
aMMMa4YHbIM pacTBopoM okcuaa cepedpa(l) u rugpokcuna meau(ll). PactBopenue B aneToHe pazIMyuHBIX
OpPraHMYECKUX BEILECTB.

IIpakTnyeckas padora. PemeHue 5SKCIEpUMEHTAIBHBIX 3aJad Ha paclo3HaBaHUE OPraHUYECKUX
BELIECTB.

Pacuernsle 3amaum. OrmnpenencHUE MacCOBOW WM OOBEMHOH JONH BBIXOJA MPOAYKTAa pPEaKIHH OT
TEOPETUYECKH BO3MOXKHOTO.

Tema 8. Kupsbl. YriaeBoasl (4 4)

Kupsl. Haxoxnenne B npupone. CpoiictBa. Ilpumenenue. Mowwue cpedcmea. Ilpasuna 6e3onacroco
obpawenusi co cpedcmaeamu ObIMOBOU XUMUU.

I'moxo3a. Crpoenue monekyinbl. CoiicTBa toko3bl. IIpumenenune. Caxaposa. CBolicTBa, IPUMEHEHHUE.
Kpaxman u pemnono3a — NPEACTaBUTENN MPUPOAHBIX IOJIMMEPOB. Peakuus NOJIMKOHAEHCALUH.
dusnueckue U xumuueckue coiictsa. Haxoxxnenue B npupoae. Ilpumenenne. AnietaTHoe BOJIOKHO.
JeMoHcTpanuu. PacTBOpUMOCTh KHUPOB, J0Ka3aTE€IbCTBO MX HENPEAEIBHOIO XapaKTepa, OMBUIEHUE
upoB. CpaBHEHHE CBOWCTB MblJa U CHUHTETHYECKMX MOIOLIUX CPEACTB. B3auMoOIeNCTBUE IUIIOKO3BI C
ruapokcuaom wmeau(ll). BsaummoneiicTBue TIOKO3BI C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l).
B3anmopencTeue caxaposbl ¢ TMAPOKCHIOM Kaiublus. B3aumozeicTBue kpaxmana ¢ Mogom. I'mapoius
Kkpaxmana. O3HaKOMJIEHHE ¢ 00pa3aMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckas padora. PemieHue 5SKCIEpUMEHTAIBbHBIX 3aJad Ha [OJIY4YEHME M paclo3HAaBaHHE
OpPraHMYECKUX BEILECTB.

A30TCOLEPKAINME OPTAHUYECKHUE COEIJUHEHUA (4 1)

Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 1)

Amunbl. CtpoeHnue mMosekys. AMuHorpynna. @u3ndeckue U XuMuueckue cBoiicrBa. AHuiMH. CBOMCTBA,
IIPUMEHEHHUE.

AMHMHOKHUCIOTBI. M3omepuss u  HoMeHknarypa. CBoHCTBa. AMHHOKHCIOTHI Kak am@oTepHbIe
opranuueckue coequHenus. [Ipumenenue.

Tema 10. beaxu (2 1)

Beaku — npupoansie mnonumepsl. CoctaB u crpoeHue. Dusnuueckue M XUMHUYECKUE CBOMICTBA.
[IpeBpaiienre GeJIKOB B OpraHu3Me. Y ClieXy B U3yUYEHUH U CUHTE3€ OeNIKOB. XUMUS U 370POBbE YEIOBEKA.
Jlexapcrsa. [Tpobnemsl, CBSI3aHHbIE c IIPUMEHEHNUEM JIEKapCTBEHHBIX IIpenapaToB.
Jemoncrpanuu. Okpacka TKaHW aHUIMHOBBIM KpacuTeneM. J[oka3aTenbCTBO HaMUUUs (YHKLIMOHAIBHBIX
IpyNIl B pacTBOpax aMHUHOKHUCIOT. LIBeTHble peakiuu Ha Oenku (OMypeToBas M KCAHTOIPOTEHHOBAs
peakuun).

BBICOKOMOJIEKYJIAPHBIE COEJJMUHEHUSA (4 1)

Tema 11. CunreTudeckue nojaumepsl (4 4)

ITonsiTHE O BBICOKOMOJIEKYJISIPHBIX coequHEHUX. [lomumepsl, nonyyaemble B peakUsaX MOJIMMEPU3ALUH.
Crpoenne mounekyn. [lomudtunen. [omunponunen. @enongopmanvoecuonvie cmonvi. CUHTETHUECKUE
kayuyku. CTpoeHue, cBOWCTBa, MOJIyYeHUE U npuMeHeHue. CuHTeTnueckue BosiokHa. Kanpon. Jlacan.
JemoncTpanuu. OOpasipl MI1aCTMACC, CHHTETUYECKUX KayqyKOB M CHHTETUYECKUX BOJIOKOH.
IIpakTyeckas padora. Pacnio3HaBaHuE IJIACTMACC U BOJIOKOH.



3. KAJVIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE 10 KJIACC (1 YAC B HEJAEJIIO -34 YACABT'OM)

Auement PI'OC Ne Tema ypoka Coaepixanue ypoka KonTtpoJasn Hara Hara
YPOKa " NpOBeeH | MpoBeae
NpaKTHyec usl 1o HHA 110
Kasl 4acTh IIaHY pakrty
NporpamMm
bl
Tema 1. TeopeTrudeckne 0CHOBBI Oprannyeckoi xumum (3 4)
Oprannyeckasi XUMHSI. 1 BBoanblii nHCTpYKTaX 0 | [IpaBuia Ge3omacHOCTH py padote ¢ 01.09
Knaccudukamus n HoMeHKIaTypa Tb. ®opmupoBanue €IKUMU, TOPIOYUMU U TOKCUYHBIMU
OpraHH4eCKUX COCIMHEHUH] OpPraHUYECKOM XMMUU KaK BeuiectBamu. PopMupoBaHue
Teopust CTPOCHUSI OPraHHIECKIX Hayku. Teopust cTpoeHus OpPraHUYECKOM XMMUU KaK HAyKH.
COC/IMHEHMH. ¥ TIEpO Kbl OpPraHUYECKUX COeAUHEHUH | OCHOBHBIE MOJIOXKEHUS TEOPUU
ckeleT. Pagukanist.
A — A. M. bytneposa XMMHECKOTO CTPOCHHS OPraHHECKUX
T OMOTOTHUECKHi PsiJl, TOMOJIOTH. coequHenuit A.M.bytineposa. Hayunsie
CrpyKTypHas n3oMepus. THIbI METO/Ibl I03HAHUS BEUIECTB U
XMMHUYECKUX CBSI3€H B MOJIEKYJIax XMMHYECKHUX SIBJICHUN
OPraHUYECKHX COEIUHEHUH. 2 Nsomepus. ['omonoru Yraeponssiid ckenet. Pagukansl. 08.09
MeTo/bl I0O3HAHUS B XHMHUH I'omonoruyeckuii psit, TOMOJIOTH.
Hayunbie MeTozbI IO3HAHHS CrpykTrypHas nuzomepus. 3HaueHHUE
BEHIECTB U XUMUYECKHX SIBICHUN. TEOPMHU XHUMHYECKOTO CTPOEHHUS,
Postb oxerniepumenTa u Teopuu B OCHOBHBIC HAaIIPaBJICHUS €€ pa3BUTHSL.
xumuu. Modenuposare 3 Knaccudukanus Knaccudukanus 1 HOMEHKIATypa 15.09
TUMUTECKUY Ipoyeccos OPraHMYECKUX COCIUHECHUHN. | OPraHUYECKUX COCIUHEHUM.
@OyHKIMOHAIBHBIE TPYIIIIHI.
I'omonoruyeckuii psii, TOMOJIOTH
YILJEBOJOPO/BI (12 1)
Tema 2. llpenenbHble yrieBoaopoas! (aakaunsl) (3 4)
YrieBoaopoibl: ajJKaHsl, 4 CrtpoeHue ajkaHOB. VYTreBo10po/ibl. DIEKTPOHHOE U Jl.o.1 22.09
QJIKEHBI U INEHBI, aJIKUHBI, I"'oMonornueckuii psia. IIPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.
apeHbl. XMMHUYECKUE CBOMCTBA Homenxiatypa u usomepus | I'omosornueckuit psa. HomeHkiarypa u
OCHOBHBIX KJIaCCOB U30MEpHs.
OpPraHUYeCKUX COEAUHEHUN 5 CBoJiCTBa aJIKAHOB. dusnyeckue U XUMHYECKUE CBOMCTBA 29.10

JKCnepuUMeHTAbHbIE
OCHOBBI XUMHH

[Tonyuyenue u npuMeHeHUE

alkaHoB. Peakiius 3aMelieHus: Ha
MIPUMEPE PEAKLIUH raJOr€HUPOBAHUSL.




ITpaBusa 6e30MacHOCTH MPH 6 ITonsatue o nuknoankanax. | CTpoeHHe U CBOWCTBA LIMKJIOAJIKAHOB. 13.10
paboTe ¢ eIKUMU, TOPIOYUMU U Pemenue 3anau Ha Haxoxnenue B mpupoze.
TOKCUYHBIMH BEIIECTBAMHU. HaXO0XJICHUE Pemenue 3a1a4 Ha HaXOXAEHNE
IIpoBeneHne XUMUYECKUX MOJIEKYJISIPHOM (HhOpMyJIBI MOJICKYJISIPHOM (hOpMyJIBI
peakuuii Ipyu HarpEBaHUU. razoo0pa3Horo OpPraHUYECKOT0 COEUHEHMSI 110 Macce
KauecTBeHHbI! 1 yIIIEBOAOPOAA (06BEMY) IPOTYKTOB CrOpaHUs
KOJIMYECTBEHHBIN aHAJIN3
BELIECTB.
MeTtoabl NO3HAHMA B XUMHUH
HayuHble MeTO/1bI TO3HAHUSA
BELIECTB U XUMHUUECKHUX
aBieHuil. Poib skcriepuMenTa
U TEOPUU B XUMUHU.
Mooenuposanue xumuueckux
npoyeccos.
Tema 3. HenpeneJibHbIe YI1eBOA0pOAbI (4 4)
YrieBoaopoibl: ajJKaHsl, 7 Aunkensl. CTpoeHue DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE 20.10
aJIKeHbl U JUEHBI, aJIKUHBI, sTHieHa. ['oMoloruueckuii | CTPOCHHE alKeHOB. ['OMONOTrHICCKHUi s
apeHbl. XMMHUUYECKUE CBOMCTBA psan. U3omepus u Howmenknatypa. H3°Mepﬂ’1 yriepoon
OCHOBHBIX KJIaCCOB Homenkiarypa. Cpoiictga | [CTH, HONOKCHIA KPATHOM CBA3M.
OpPraHUYECKUX COEAMHEHUN QJIKEHOB U UX IPUMEHEHHE DH3MUCCKHUE U XMMHICCKHUE CBOHCTRA:
peaKknuun OKUCIICHUS, NIPUCOCAUHCHU,

IKCHCPHMEHTAILHEIC nonuMmepusauuu. IIpasuno MapkoBHUKOBA.
OCHOBBI XHMHH ITony4yeHue ¥ NPUMEHEHUE AIKEHOB
ITpaBnita 6e30MacHOCTH HpH 8 Ilpakxmuueckas paboma. [paBuia 6€30MaCHOCTH MPHU padboTe ¢ [Ip.p.1 27.10
paboTe C eAKMMH, FOPIOYUMH H TTonmydenue STHIIEHA U CAKUMH, FOPIOYMMH U TOKCHYHBIMH
TOKCUYHBIMH BEIIECTBAMHU. W3YHEHHE ero CBOHCTB BEIIECTBAMHU.
[IpoBenenne XuMHUUYECKUX IIpoBeneHrEe XUMUYECKUX PEAKLU IpU
peakLuil IpU HarpeBaHUU. HarpeBaHUH.
KauectBennsiii u 9 Ankanuensl. CTpoeHue, Ankanuensl. Ctpoenue. CBOHCTBA, 03.11
KOJIMYECTBEHHBIN aHAJIN3 CBOMCTBA, IPUMEHEHUE. npuMeHeHue. [Ipupoauelii kaydyk
BEILECTB. IIpupoaHBIN KaydyK

10 Ankunsl. CTpoeHue ANKuHBI. DIEKTPOHHOE U 10.11

arneruiieHa. I'omomoru u
nsomepsl. HomeHknarypa.
CBoiicTBa alleTHJIEHA U €TI0
MIPUMEHEHUE

IPOCTPAHCTBEHHOE CTPOCHUE aLleTUIICHA.
I'omonoru u nu3omepsl. Homenkiarypa.
duznyeckre U XMMHUYECKUE CBOUCTBA.
Peaknuu npucoegHEHNS U 3aMELICHUS.
ITonyuyenue. IlpumeHeHUE AIKUHOB

Tema 4. ApomaTnuecKue yrijeBoopoasl (apens) (2 4)




VYII1eBOIOPOABL: AJIKAHBIL, 11 benson — npeacrasurens ApeHbl. DJIEKTPOHHOE U 17.11
AJIKEHbI U IUCHBI, AJIKUHBI, apoOMaTHYECKUX IIPOCTPAHCTBEHHOE CTPOEHHUE OEH3071a.
apeHbl. XMMHYECKHE CBOMCTBA yrieBogopoaoB. Ctpoenue, | M3omepus u HOMEHKIATypa.
OCHOBHBIX KJIACCOB CBOICTBA, IPUMECHEHUE DU3NYECKUE U XUMUYECKUE CBOKMCTBA
OpPraHUYECKUX COEANHEHUN 6en3ona. OcoOeHHOCTH peaKIuii
3aMEIEHUs U IPUCOECIUHEHMSI apEHOB
12 I'omonoru 6enzona. I'omonoru 6ensona. OcobeHHoCTH 24.11
['enernueckas cBsA3b XUMHYECKUX CBOKWCTB I'OMOJIOIOB
apoOMaTHYECKUX OeH3o0J1a Ha TpUMEpE TOTYOJIa.
YIJIEBOJIOPOMAOB C ApyrumMu | B3aumHoe BiaMsiHME aTOMOB B MOJIEKYJIaX
KJIacCcaMM yIJIEBOJOPOJIOB OpPraHMYECKUX BEILECTB HA IIPUMEpPE
TOJIyOJ1a
I'enernyeckas CBSA3b ApOMATUYECKUX
YIJIEBOJIOPO/OB C IPYTUMU KlacCaMU
YIJI€BOJIOPOIOB
Tema 5. llpupoaHbie HCTOYHUKH YIJI€BOI0POIOB (3 1)
IIpupoaHbIE ICTOYHUKHU 13 IIpupoaHBIl U IOy THBIE [TpupoaHbIil ¥ NOMyTHBIE HEPTSIHbIE 01.12
yIJIEBOAOPOIOB: HEPTH U He(TSIHbIE ra3bl, KX COCTaB | ra3bl, UX COCTaB M UCIOJIb30BAHUE.
IIPUPOJIHBII ras. U IIPUMEHEHUE OCHOBHBIE MECTOPOXKICHUS.
MeTtoabl NO3HAHMA B XUMHUH 14 Hedts 1 Herenpoaykrel. | Hedts u HedTenponykTsl. Pusnueckue 08.12
HayuHble METO/IbI O3HAHUS Pu3nYECKUe CBOMCTBA. cBorcTBa. PU3NYECKUN U XUMAYECKUI
BELICCTB U XMMHYECKUX CriocoOsI iepepadoTKH CrocoObI TepepabOTKU HEPTH.
ABJICHUH. PoJIb 9KCIIepHMeHTa He(TH. Mooenuposarue xumuieckux npoyeccos
1 TCOpHH B XUMHH. 15 Hmozosasn konmpononasn N3omepusa. Homenkiarypa. K.P.1 15.12
Mooenuposanue xumuueckux padoma no meme Xumnueckue cBorcTBa. I'eHeTnueckas
npoyeccos. «Y2eneeo0opoowvry CBS3b YTJIIEBOJAOPO/IOB.
KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJUHEHUS (12 u)
Tema 6. CimpTel U GeHobI (4 1)
Kucnoponconep:xamue 16 OpnnoaToMHbIe npeenbHble | OQHOATOMHBIE PEAEIBHBIE CIIUPTHI. 22.12

COCJMHEHUS: OTHO- U
MHOT'02TOMHBIE CIIUPTHI,
(dbeHo, anbaeTuIbl,
OJTHOOCHOBHBIE KapOOHOBBIE
KHCJIOTBI, CJIOXKHBIE 3(DUPBI,
JKUPBI, YTIIEBOJBI.
XHUMHUYECKUE CBOMCTBA

cnupthl. CTpoeHue,
CBOMCTBA, IIOJIy4YCHHUE,
IIPUMEHEHNE

Crpoenue MoJeKyJ, QyHKIIMOHAIbHAS
rpymnmna. Bogopoanas cssass. M3omepus u
HOMEHKJIaTypa. XUMUYECKUE CBOMCTBA
IIPEACIIBHBIX OJJHOATOMHBIX CIIUPTOB.
@u3HOI0rnYecKoe ACUCTBUE CIIUPTOB HA
opranusMm uenoseka [lonyuenue
cnuproB. [IpuMeHeHue




OCHOBHBIX KJIaCCOB 17 MHoroaromMHble CIIUPTHI. MHoroaromMHble CIIUPTHI. 12.01
OpraHUYECKHUX COETUHEHHMIA. OTUIICHTJIMKOIIb, TJIMLIEPUH. | DTUJIEHTIUKOJb, TTTULIEPHUH.
CBoiicTBa, IpUMEHEHHE XHUMHYECKUE CBOMCTBA, IPUMEHEHUE
18 CtpoeHue, CBOMCTBA U ®enounbl. CTpoeHHE MOJICKYJIbI (heHOA. 19.01
npuMeHeHue (heHosa Bzaummnoe enuanue amomoe 6 monexyne
Ha npumepe MoaeKyivl ¢enoaa.
CoiictBa ¢penona. TokcuuHocTsh (heHoIa
u ero coeauHeHun. Ilpumenenue
denomna.
19 I'eneruueckast cBSA3b ['enernueckas cBs3b NPEAETBHBIX 26.01
CIUPTOB U eHoa ¢ OJIHOATOMHBIX CITUPTOB C
yriieBojopoaamu. Perienue | yrieBoaopoiaMu.
3a/1a4 0 XUMUYECKUM
YpaBHEHUSIM IIPU YCIOBUH,
YTO OJHO U3 PEeArupyroIInxX
BEIIIECTB JIaHO B M30BITKE
Tema 7. Anbaeruibl, KeTOHbI, KAPOOHOBBIE KUCJIOTHI (4 1)
Kucnoponcoaepxkanue 20 Anbneruasl. Kemomnbi. Anbneruabl. CTpoeHHE MOJIEKYJIbI 02.02
COEIMHEHHUSI: OJTHO- U CtpoeHnue MoJIeKyJI. dbopmanbaeruaa. OyHKIHMOHATBHAS
MHOI'0aTOMHBIE CIIUPTHI, OyHKIMOHANbHAS Tpynna. | rpymnna. 3omepus u HOMEHKIIaTypa
(dbeHo, anbaeTuIbl, Nszomepus u XUMHUYECKHE CBOMCTBA aJIbJAETUIOB.
OJTHOOCHOBHBIEC KapOOHOBBIC HoMeHkIatypa. CBoiictBa, | Dopmanbaerua u aneTaibAeru/;
KHCIIOTHI, CTIOKHBIE A(UPHI, MOJIyYEHUE U IPUMEHEHUE | MOJyYeHHE U IPUMEHEHHE
JKUPBI, YTIIEBOIBI. dbopMmanbaeruaa u
XUMHUYECKHE CBOMCTBA aneTajbaeruaa
XUMHUYECKHE CBOMCTBA OCHOBHBIX | 21 KapOoHOBBIE KHCIOTEHI. OAHOOCHOBHBIE MPEICTbHBIC 09.02

KJIaCCOB OpFaHI/I‘ICCKI/IX
COEIUHEHUH.
OCHOBHBIX KJIaCCOB

OPraHMYECKUX COCTUHECHUM.

Knaccudukanus. Crpoenue
MoJIeKyJl. OyHKIIMOHAIbHAS
rpynna. Mzomepus u
HOMeHKarypa. CBolicTBa
KapOOHOBBIX KUCIIOT

KapOOHOBbIE KUCIOTHL. CTpoeHue
MoJiekyJ. DyHKIMOHATbHAS IPYTIIA.
W3omepus 1 HOMEHKIIATypa.
XUMHUUYECKUE CBOMCTBA KapOOHOBBIX
kuciotT. Peakuus srepudukanuu.
[Tonmyyenue kKapOOHOBBIX KHCIIOT U
IPUMEHEHHE




JKCIEePpUMEHTAJIbHbIE 22 Ilpakmuueckan paboma. [TpaBuia 6e30macHOCTH MpH padoTe ¢ IL.P.2 16.02
OCHOBbI XUMHH Pemenue €KUMU, TOPIOYUMU U TOKCUYHBIMU
ITpaBusa 6e30MacHOCTH MPH 9KCIIEPUMEHTAJIbHBIX 337a4 | BELIECTBAMHM.
paboTe ¢ eIKUMU, TOPIOYUMU U Ha paclio3HaBaHue IIpoBeneHne XUMHUYECKUX peaKLui B
TOKCUYHBIMH BEIIECTBAMHU. OpPraHUYECKUX BEILECTB pactBopax. IIpoBenenne xumuueckux
[IpoBenenne XuMHUUYECKUX peaKkuuii pu HarpeBaHUU BELIECTB.
peakuuii B pacTBopax.
[IpoBeneHne XuMHUUYECKUX
peakuuil IpU HarpeBaHUU
BELIECTB.
Tema 8. Kupsbl. YriaeBoanl (4 4)
XuMus H )KU3Hb 23 Kupsl. Haxoxnenue B Kupsl, X cTpoeHUE, XUMUUECKHE 23.02
Xumus u nuwa. Kanopuiinocmo npupoje. CpoiicTaa. CBOMCTBa U npuMeHeHue. XKupsl B
AHCUPOB, DENKO8 U Y2NeB0008. IIpumenenue. [louamue o npupone. Xumus u nuwa.
Xumust 6 n08ceOHesHO HCUHU. MOIOWUX CPeOCmBax Kanopuiinocms orcupos.
Morowue u vucmawue Ilonsamue o cunmemuueckux MoOwWux
cpeocmea. Ilpasuna onacnoti cpeocmeax. Ilpasuna onacnou pabomol
pabomul co cpedcmeamu co cpedcmeamu 6bIMoeol XUMUU.
ovimosotl xumuu. beimosas bvimosas xumuyeckas epamommnocme.
XUMU4eckas 2pamomHoCb.
Kucnoponconep:xamue 24 I'iiroko3a u caxaposa. Yruesoasl. dusnyeckue CBOKWCTBA U 02.03
COEIMHEHUS: OJJHO- U CrpoeHue MoJeKyIIbI Hax0XJEeHue B Ipupoe. I roko3a.
MHOT0aTOMHBIE CITUPTHI, rioko3bl. CBOMCTBA CrpoeHue Monexybl. XUMHUYECKHE
(beHon, anpaeruabl, IJIIOKO3BI U caxaposbl, UX CBOIMCTBA IIIOKO3bI U CaXapo3bl, UX
OJTHOOCHOBHBIE KapOOHOBBIE IIPUMEHEHNE IIPUMEHEHNE
KUCJIOTHI, CJIOXKHBIE 3(UPBHI,
JKUPBI, YTIIIEBOJBI.
XHUMHUYECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB
OPraHUYeCKUX COCIMHEHUMU.
JKCIEePpUMEHTAJIbHbIE 25 Kpaxman u nemmtonoza — | Kpaxman U 1esuiroii03a — npeicTaBUTeNb 16.03

OCHOBBI XUMHH
ITpaBusa 6e30MacHOCTH MPH
paboTe ¢ eIKUMU BEIIECTBAMH.
[IpoBeneHne XuMHUUYECKUX

IIPEICTaBUTENN ITPUPOIHBIX
nosmmepoB. Haxoxaenue B
npupone. CBoMCTBa,
IIPUMEHEHHUE

[IPUPOAHBIX IIOJTUMEPOB, HAXOXKIAECHUE B
npupoze. CtpoeHue, GuU3nIecKue u
XUMHNYCCKHUEC CBOﬁCTBa, MMPUMCHCHUC




peakuuii B pacTBOpaXx. 26 Ilpakmuueckan paboma. IIpaBuia 6e300acHOCTH IpH paboTe ¢ IL.P.3 23.03
IIpoBeneHne XUMUYECKUX Pemenue CIKUMHU BELICCTBAMHU.
peakLuil IpyU HarpeBaHUU. OKCIICPUMCHTAIbHBIX 327124 [IpoBeieHre XMMHUYECKUX PEAKIHi B
KadecTBeHHBIE PEAKINY HA Ha MOJIyYEHUE U pacTBopax. IIposesenne XHMIdeCKH X
OTIENbHBIE KIIACCHI PACO3HABAHHE peakuuii npu HarpeBaHuu. KauecTBeHHbIE
v peaknuu Ha OTACIBHBIC KJIaCChL
OpPraHUYECKUX COEANHEHUN. OpPraHUYECKUX BEILECTB OPTAHIECKHX COEIHHEEHHIA.
A30TCOAEPKAIIME OPTAHUYECKHUE COEJIMHEHUSI (4 1)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 1)
A3orcozepxaiue 27 Amunsbl. CTpoeHue Amunbl. CTpoOeHHE MOJIEKYI. 06.04
COEJIMHEHUS: aMHHBI, MOJIEKYJ1. AMUHOTPYIIIA. AmuHorpynmna. @u3ndeckue u
AMHHOKHCIIOTHI, OCIKH. CaoiicTBa. AHMIUH — XMMHUYECKHE CBOIICTBAa AMUHOB
XHUMHUYECKUE CBOMCTBA IIPEICTaBUTEND IIPEIEIBHOIO Psia. AHUIMH KaK
OCHOBHBIX KJIaCCOB apoOMaTHYECKUX aMUHOB IIPEICTaBUTENb APOMATUYECKUX AMUHOB.
OpPraHUYECKUX COEANHEHUN. CrpoeHue MoJeKyJIbl aHWJINHA.
B3aumHoe BIMsHUE aTOMOB B MOJIEKYJIE
Ha IIPUMEpE MOJIEKYJIbl aHUJIMHA.
CaoiicTBa anwiuHa. [Ipumenenue.
28 AMHHOKHUCIIOTHI. AmuHokucnotsl. U3omepus u 13.04
N3omepust, HOMEHKIaTypa. | HOMeHkiarypa. CBoicTBa.
CgoiicTBa. [Ipumenenue AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHUYECKUE COCTUHEHMS.
IIpumeHeHue.
Tema 10. beaxu (2 1)
XUMHYECKUE CBOMCTBA 29 benku — npupoaHsie benku — npupoaHbie MOIUMEPBL. 20.04
OCHOBHBIX KJIaCCOB nosiuMmepsl. Cocras, CocraB u cTpoeHHe OEeIKOB.
OpPraHUYECKUX COCIUHECHUM. CTPYKTYpa, CBOMCTBA. XUMHUUYECKUE CBOMCTBA OEIKOB.
A3sorcozepxaiue Ycnexu B OJIly4eHNUU U [IpeBpaiieHre 6eIKOB B OpraHu3Me.
COEJIMHEHUS: aMHHBI, CHHTE3¢ OEJIKOB Ycnexu B M3y4eHUH U CUHTE3€ OEITKOB
AMUHOKHCIIOTHI, OCJIKH. 30 Xumus u 310pOBbE Xumus u nuwa. Kanopuiinocms 6enkos. 27.04

XuMuUA 4 KU3Hb
Xumus u 300posve.
Jlexapcmea, pepmenmul,
BUMAMUHDL, 20PMOHDL.
IIpobnemvl, cesazanHble ¢

NPpUMEHEHUEM JIEKAPCNBEHHbIX

npenapamoa.

Xumus u nuwa. Kanopuiinocms

AHCUPOB, OENIKOB U Y21eB0008.

yejioBeka. Pelenne
pacyeTHbIX 3a/1a4

Xumus U 310poBbe. JIekapcTsa,
(bepMeHTHI, BATAMUHBI, TOPMOHBI.
[Tpobnembl, CBSI3aHHBIE C TPUMEHEHUEM
JIEKApCTBEHHBIX IIPEIApPaTOB.




BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS (4 1)

Tema 11. CunreTudeckue nojaumepsl (4 4)

Oprananyeckasi XuMus
ITonumepsl: MIacTMacCHI,
Kay4yKH, BOJIOKHA.
XumMus 4 )KU3Hb
XUMHUYECKOE 3arpsA3HEHUE
OKPY’KaIOILEeH Cpelibl U ero
IIOCJICICTBUSL.

beimosas xumuueckas
2pamomHoCmo

31 ITonsTue 0 IToHsiTHE O BEICOKOMOJIEKYIISPHBIX 04.05
BBICOKOMOJIEKYJISIPHBIX COEIMHEHMSX, 3aBUCUMOCTb UX CBOMCTB
coequHeHUsIX. OCHOBHBIE oT ctpoeHusi. OCHOBHBIE METO/IbI
METO/]Ibl CUHTE3a CUHTE3a NoiauMepoB. [lonuatuieH.
nosmmepoB. [lonudTuies. [TonmunponuneH. TepMOIIaCTUYHOCTS.
[Tonunponumnex. ®denonpopManbIeTUAHBIE CMOJIBL.
DenonghopmanvoecudHvle TepMOpeakTHBHOCTS.
CMOJIbL
32 Cunretnueckue kayuyku 1 | Cunretnueckue kayuyku. CTpoeHue, ILP. 4 11.05
CUHTETUYECKUE BOJIOKHA. CBOICTBA, IIOJy4E€HUE U IPUMEHEHHE.
Pacno3naBanue mactmace | CuHrernueckue BojiokHa. Kanpow.
U BOJIOKOH JlaBcan
33 Hmozoean konmponvnan CBolicTBa, NPUMEHEHHE. K.P.2 18.05
paboma no memam I'enetnueckas cBs3b. Pemenue
«Kucnopoocooepcaujue pacyETHBIX 3aj1ay.
opzanuueckue
COCOUHEHU,
«A3zomcooepocawjue
opzanuueckue
COeOUHEHUA)
34 O000111eHNE 3HAHUM 10 Opranuueckasi XMMUsl, 4YeJIOBEK U 25.05

KypCy OPraHM4YECKOU
xuMuH. Opranudeckas
XUMUs], YEJIOBEK U IPUPOJIA.

npupoaa. XuMHYECKOE 3arps3HCHUE
OKpY>KaroLIEH Cpelibl U €ro
MOCJIEACTBHUSL.




B pesynbraTte wu3yueHus xumMuu Ha Oa3oBoM ypoBHe B 10 Kjacce YYEHHMK JIOJDKEH
3HATH/TIOHUMATh:

6aiICHellue XumuyecKue nOHAmMUA: BEMECTBO, XUMUYECKUNA AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aToOMHas u MOJIEKYJISIpHAs Macchl, XUMHYECKaAs CBSI3b,
AJEKTPOOTPULIATENIBHOCTh, BaJlECHTHOCTb, MOJIb, MOJSIpHAs Macca, MOJSIPHBIM 00beEM,
YIJIEPOAHBIN CKENeT, PyHKIHUOHATbHAS IPYIINa, U30MEPHS, TOMOJIOTHS;

OCHOGHbIE 3AKOHbl XUMUU: COXPAaHEHUS MAaCChl BEMIECTB, MOCTOSHCTBA COCTaBa,
MEPUOINYECKUN 3aKOH;

OCHOGHbIE MeopuU XUMUN: XUMUYECKOUN CBSI3U, CTPOCHHS OPTaHUYECKUX COCIUHEHHI;
sajicHelluiue Geuwlecmed U Mamepuanvl: METaH, STUICH, aleTWieH, OCH30JI, ATaHOI,
YKCYCHasl KHCJIOTa, >XHUpbI, MbUIa, TJIIOKO3a, caxapo3a, Kpaxmai, KIeTyaTka, OeJKH,
HMCKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA, Kay4yKH, IIJJACTMACCHI;

yMeTh:

Ha3bl6amp U3yYEHHBIE BEILIECTBA 10 TPUBUAJIBLHOM UM MEXyHApPOAHOW HOMEHKIIATYPE;
onpedenamp BAICHTHOCTb XUMHUYECKHUX DJIEMEHTOB, THUI XHMHYECKOH CBA3M B
COEJIMHEHUSAX, MPUHAIIEKHOCTh BEIIECTB K pa3IM4YHbBIM KJaccaM OpPraHMYECKHX
COCIMHCHMI;

xapakmepu3zoeamp OOUIE XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB OPTaHMYECKUX
COEJIMHEHUI; CTPOEHUE U XUMHUYECKHUE CBOMCTBA U3YUEHHBIX OPIraHUYECKUX COETUHEHUN;
00bACHAmMb 3aBUCUMOCTb CBOICTB BEIIECTB OT HMX COCTaBa M CTPOEHHMS, HPHUPOLY
XHUMHUYECKOM CBSI3H;

6bINOJIHAMS XVUMHYECKHI SKCIEPUMEHT IO PAclO3HABAHUIO BA)KHEWIIUX OPraHUYECKUX
BEILIECTB;

npPO6OOUmMb CAMOCTOSITETIHHBIA TMOMCK XWMHUYECKOW HWH(GOPMAIMU C HCIOIH30BAHUEM
pPa3IUYHBIX KWCTOYHHUKOB (HAyYHO-NOMYJISIPHBIX W3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
MHTEPHET-PECYPCOB);

UCROb306amp KOMIIBIOTEPHBIE TEXHOJOTHH Ui OoOpaOOTKM M Tepeaadyd XUMHUYECKOH
uHGOpPMAINH U €€ MPEACTABICHNS B Pa3IUYHbIX (popmax;

HCIIOJIB30BaATh HpHOﬁpeTeHHLIe SHAHUA U YMEHUHd B HpaKTquCKOﬁ ACATCJIBHOCTH H
HOBCGI{HCBHOﬁ ZKHU3HU C OCIBIO:

00BSICHEHUSI XUMUYECKUX SBICHUH, IPOUCXOISIINX B PUPOJIE, OBITY U HAa MPOU3BOJICTBE;
ONpPENEIEHUS] BO3MOXHOCTH MPOTEKAHWS XUMHYECKHX MPEBPALICHUN B Pa3JIUYHBIX
YCIIOBUSIX U OLIEHKHU UX MOCJIEACTBHM;

3KOJIOTUYECKU TPAMOTHOI'O MOBEJCHHUS B OKPYKAIOLIEH CPEJIE;

OLICHKU BJIMSIHHUSI XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH CPebl HA OPraHU3M YeJIOBEKA U
IPYTHE )KUBBIC OPTaHU3MBI;

0e3omacHoro oOpalieHusi ¢ TOPIYMMU U TOKCUYHBIMH BELIECTBAMH, J1a0OpPaTOPHBIM
000pyI0BaHHEM;

MPUTOTOBIICHUS PACTBOPOB 3aJ]aHHON KOHIIEHTPAIMH B OBITY U Ha MPOU3BOICTBE;
KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH XHUMHYECKOM HWH(OpMaluM, MNOCTyNawmen u3
pPa3HbIX HICTOYHUKOB.



I'padpuk KOHTPOIBLHBIX PadOT

Kourposbnas padora JlaTa nmpoBeneHust

1.1ToroBast KOHTpoOJibHas paboTa Mo TeMe 15.12.2016

«YTIEBOOOPOIBD)

2.1toroBast KOHTpoJIbHAsl paboTa 1Mo TeMam 18.05.2017

«Kucnoposcoaepxaiire opraHu4ecKue
COCIMHEHUSD, «A30TCoepKaIIe
OpraHUYECKUE COCAMHEHUS




