


1. [IOACHUTEJIBHAA 3AITNCKA

Pabouass mporpamma cocraBieHa JJisI  paboThl  moOy4uyeOHuKy O.
C.I'abpuensina «Xumusi. ba3oBblii ypoBenb» 1 1Oknacca.PaGouasi mporpamma
cpenHero (IMmoJiHOTO) OOIIero OOpa3oBaHUS IO XMMHUHM COCTaBJIEHa Ha OCHOBE
denepalbHOrO IOCYJAapCTBEHHOIO  0Opa3oBaTEJILHOTO  CTaHAapTa  OOIIero
oOpa3oBaHusl. BHelTakkeyuuThIBalOTCIOCHOBHBIEUAenUIonoxeHuslIporpammel
pa3BuUTUs U (OPMUPOBAHUSI YHUBEPCAJIbHBIX y4YEOHBIX IEHCTBUM I CPEIHETO
0011erooOpa3oBaHus.

B paboueit nporpaMmme OpeayCMOTPEHO pa3BuTHE BCEX
OCHOBHBIXBUJOBESATEIbHOCTHOOYUaeMbIX, IPE/ICTABIEHHBIXBIIPOrpaMMax JUIst
HavyaJbHOTO OOIIEro M OCHOBHOTO 0O0ImIero obpaszoBaHus. OgHAKO coOJiep>KaHUE
JTaHHOM pabouel mporpaMmbl UMEET OCOOEHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX,
MpPEAMETHBIM COJEpP)KaHUEM M, BO-BTOPbBIX, IICUXOJIOTUYECKHMH BO3PACTHBIMU
0COOEHHOCTAMHOOy4aeMbIX.

[Tpun3zyyeHuuXUMuHU, rAeBEAYIIYIOPOJIbUTPACTIIO3HABATEbHASIEATEIBHOCTD,O
CHOBHBIEBUIblyUEOHON 1€ TEIIbHOCTHOOY a0 IIIUX CSI Ha  ypoBHE  y4eOHBIX
NEUCTBUM BKJIIOYAIOT YMEHUSI XapaKTepHU30BaTh, OOBSICHITH, KiIacCU(PULIIMPOBATH,
BJIAJIETh METOJaMU HAy4YHOr'O IMO3HAHUsI, MMOJIHO U TOYHO BBIpAXKaTh CBOU MBICIIH,
apryMeHTHPOBaThCBOIOTOUKY3PEHUS, pab0TaThBIPYIINE, IPEICTABISITE U COOOIIATh
XUMHUYECKYI0 HH(POpMaIMIoO B YCTHONW U MUCbMEHHOU popMe uap.

OpnHoil M3 BaXKHEHWIIMX 3a7lady  OOy4deHUsI B CpeIHEH IIKOJIe SBIISIETCS
MOArOTOBKAa OOyYalolMXCsl K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODY
JKM3HEHHOTO U HpodeccuoHanbHOro mytu. OOyuaromuecs JOKHBI HAyYUThCS
CaMOCTOSITEJILHO CTaBUTH Leau u OIpeneATh
Iy TUUXTOCTH>KEH U, UCITOJIb30BaThIIPHOOPETEHHBIMBIIIKOJICOMIBIT
NesITeIbHOCTUBPEATLHOMKN3HH, 3apaMKaMuydeOHOrorpoliecca.

CornacHo 00pa30BaTelNbHOMY CTAHIAPTY 21AGHblEe Ueau cpedne20 00wWe2o
00paA308aHUSL.

1) ¢dopMmupoBaHHE ILE€JIOCTHOIO IIPEACTABIECHUSI O MHpPE, OCHOBAHHOI'O Ha
MPUOOPETEHHBIX 3HAHUAX, YMEHUAX U COCO0AaX J1eATEIbHOCTH;

2) mpuoOpeTeHue OoIblTa Pa3HOOOPA3HOM JEsATEIbHOCTH, OIbITa IO3HAHUS
HCaMOIIO3HAHUS;

3) MOArOTOBKAa K OCYIIECTBJICHHUIO OCO3HAHHOI'O BbIOOpa HHIMBUIYAIbHOMN
00pa3zoBaTeIbHON MU NpOo(peCcCHOHAIBHON TPAeKTOPHH.

Bonpmoit  BkiIax B JOCTHXKEHHME  ATUX  LeJed  cpeaHero  oOuiero
00pa30BaHUSABHOCUTH3Y4YEHUEXUMUH,KOTOPOETIPU3BAHOO0ECIICUUTD:

e (QopmupoBaHHME CHUCTEMbl XHMHUYECKHX 3HAaHUH Kak KOMIIOHEHTa
€CTEeCTBEHHOHAYYHOU KapTUHBIMUPA;

e pa3BUTHE JUYHOCTHU OOYYAIOUIUXCS, UX UHTEJIEKTYaJIbHOE U HPABCTBEHHOE
COBEpILIEHCTBOBaHUE, (POPMHUPOBAHUE y HHUX TI'YMaHUCTHUYECKHUX OTHOIICHUH U
SKOJIOTMYECKH L1eJ1ecO00pa3HOro MoBe/IeHUs,BOBITYUTPYAOBON €SI TEILHOCTH;

e BBIPAaOOTKY y OOydarolIMXCsl MOHUMaHUs OOIIECTBEHHOM MOTPEeOHOCTH B
pa3BUTHUHU XUMHH, a Takke (OPMHUPOBAHME Yy HHUX OTHOIICHUS K XUMHHU Kak
BO3MOXKHOM 06s1acTu Oyayiieil NpakTUYeCKON AeATeIbHOCTH;

o (¢hopmupoBaHue YMEHUN 0€e30I1acHOro oOpareHus c
BEIIECTBAMM,UCII0JIb3Y EMBIMUBIIOBCEJHEBHOMKU3HH.
Ienn u3yyeHusi XuMuM B cpeHeH (IMOJIHOM) IIKoJIe:

* ¢dopmupoBanue 'y O0OydYarOIIUXCS yMEHHUS BHASTh HW IIOHUMATh
IIEHHOCTHOOPA30BaHMs,3HAYNMOCTbXUMUYECKOTO3HAHUSITISIKAXKOTO  YeJIOBEKa,
HE3aBHCHMO OT €ro npodecCuoHaIbHON AeSITeILHOCTH;

* ¢dopmupoBanue y OOyYalOIIUXCS YMEHUM pa3nudarh (PakThl U OICHKH,



CpPaBHHUBATh OIICHOYHBIC BHIBOJBI, BUACTh UX CBSI3b CKPUTEPUSIMH OILIEHOK U CBS3b
KpUTEPUEB c OIIpEICIICHHOMN CUCTEMOU
IIEHHOCTEH,(pOPMYyTUPOBATEMOOOCHOBBIBATHCOOCTBEHHYIOTIO3HITHIO;

* (hopMHUPOBaHNEYOOYJAIOIIUX CAIIETIOCTHOTOIIPEICTABIICHHUSIO
MUPEHUPOITUXUMHUHUBCO31aHUUCOBPEMEHHOMECTECTBEHHOHAYYHON KapTHUHBI MHUPA;
YMEHHSI OOBSICHSATH OOBEKTHI M IIPOLIECCHIOKPYKAIOIIECH AEHCTBUTEIHLHOCTH —
IIPUPOIHOM, COLIMAJILHOM, KYJIbTYPHOH, TEXHUYECKOUCPEIbl,—
HUCTIOIB3Y SIS TOTOXUMUYECKUE3HAHUS

* mipuoOpereHHe OOYYarOIIMMHUCS OMNbITa Pa3HOOOPA3HOM MJEsTEILHOCTH,
OIbITa TIO3HAHWUS W  CAMOIIO3HAHWS; KIIOYECBBIX  HABBIKOB, HMECIOIIUX
YHUBEPCAILHOE 3HAYCHHWE JUIS Pa3IUYHBIX BHIOBICSATCIHBHOCTH (HABBIKOB
peuieHust npoOyieM, TPUHSATUS PEIISHU#, TIOMCKa, aHajliu3a U 00paboTKu
nHpoOpMary, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB W3MEPCHUI, HABBIKOB
COTPYIHUYECTBA,HABBIKOB
0€3011acHOTr000paIleHUSICBEIIIECTBAMUBIIOBCE THEBHOMKU3HHA ).

LlenHOCTHBIE OpPHEHTHUPHI COAEpP)KaHUSI Kypca XUMHHU B cCpelHeu (MOJIHOM)
IIIKOJIE HE 3aBUCST OT yPOBHS U3yUYEHUS U ONPENEIISIOTCS ClIeIM(PUKO XUMUH KaK
HayKkud. [IoHATHE «IIEHHOCTH» BKJIIOYAET €IUHCTBO OOBEKTHUBHOTIO (caM OOBEKT) U
CyOBEKTHUBHOrO (OTHOLIEHHE CyOBeKTa K OOBEKTy), MHOdPTOMY B KayecTBe
LIEHHOCTHBIX OPUEHTHPOB XUMHUYECKOTO oOpa3zoBaHUsA BBICTYTIAIOT
O0BEKThL,U3y4aeMbl€ B Kypc€ XHUMHH, K KOTOPBIM Yy ydamuxcs (opmupyercs
IIEHHOCTHOe oTHouleHue. [Ipu sToM Bexyllyro poJib WUrparOT MO3HABATEJIbHBIE
LICHHOCTH, TaK KakK JaHHbIH y4yeOHbIM INpeaMeT BXOIMUT B TpyIIly MOpPeIMETOB

MMO3HABATEJILHOTO HUKIIa, rJIaBHast enb KOTOPBIX3aKJII0UaeTCs B
U3Yy4YEHUUTTPUPOIBL.

OcHOBYNO3HaBaTEIbHBIXIIEHHOCTE COCTaBISIIOTHAYYHbIC3HAHUS, Hay4YHbIE
METObI MMO3HAHUS, a LIEHHOCTHBIE OpUEHTAIUH,

(popMupyeMbIeyyUdaIUXCSIBIIPOLIECCEN3YYCHUSIXUMU U, ITPOSIBIISTIOTCSI:

* B TIIpU3HAHUM LEHHOCTM HAYYHOI'O 3HAHUs, €ro MpPaKTUYEeCKOU
3HAYUMOCTU,JOCTOBEPHOCTH;

* B I[GHHOCTM XUMHYECKHMX METOJIOB  MCCJIEIOBAaHHUSA JKUBOU U
HEXUBOUIPHUPOIHI;

* B MOHUMaHUU CJIO)KHOCTH U IIPOTHBOPEYHUBOCTH CaMoOro mporecca
MO3HAHUS KaK U3BEYHOTro crpemiieHus kMcrune.

BkauyecTBeOOBEKTOBIIEHHOCTEUTPY AaUOBITAaBBICTYIIAIOTTBOPUECKAS
co3uaaTeybHasl JIeATENIbHOCTh, 3J0POBBIM 00pa3 KWU3HU, a IIEHHOCTHBIC
OpHEHTAILIUHU coliep>KaHus Kypca XUMUHA MOTYT paccMaTpuBaThCs
Kak(OopMUpOBaHUE:

*  YBaXXUTEJIHHOTO OTHOIICHUS K CO3UIaTeIbHON, TBOPUECKOU AESITEILHOCTH;
MOHUMAaHHS HEOOXOJIUMOCTH 3JI0POBOr0 00pa3aku3HU;

® l'IOTpe6HOCTI/I B 6e3yCJ'IOBHOM BBITIOJTHCHHU U paBUJI 0e30macHOro
HCITIOJIb30BaHHA BCIICCTB B HOBCGI[HGBHOI\/'I)KI/I’S-HI/I;

* CO3HATENBHOTO BBIOOpa Oyayiiel mpodeccuoHanbHOMN IeATEIHbHOCTH.

Kpr XUMHNHU 06J1a,uaeT BO3MO>XHOCTAMH JJIA (I)OpMPIpOBaHI/IH
KOMMYHHUKAaTHUBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJIANOT IMPOLICCC 06H_ICHI/I$I,
IrpaMOTHas pCUb.

IleHHOCTHBIE  OpHWEHTAllMM Kypca HampaBJC€Hbl HAa  BOCIHTAaHUE Y
00yYaronuxcs:

¢ MPpaBUJIBHOI'O UCITOJIL30BaHUs XHUMHYECKOU TCPMHUHOJIOTHUHN U CUMBOJINKH,



* noTpeOHOCTH BECTU JI1aJior, BBICIIyILIMBATh
MHEHHUEONIIOHEHTA, y4aCTBOBATHB/IMCKYCCHU;

* CcHOCOOHOCTH OTKPBITO BBIpaXKaTb u apryMEeHTUPOBAHO
OTCTauBaTbCBOIOTOYKY3PECHUS.

2. INTAHUPYEMBIE PE3VJIBTATbBI

JlesTenbHOCTh yuuTensi B OOYUYEHHM XHUMHUMU B CpeIHEH (MOJTHOW) NIKOJIE
TOJDKHA OBITH HANpaBlIeHA HA JOCTHIKEHHE OOYYAIOIIMMUCS CIEAYIOUNX JUYHOCHHbIX

pe3ynomamog:

— B 1ICHHOCTHO-OpPHUEHTAIIMOHHOW cdepe — oco3nanue POCCUNUCKOUN
Fpa)KHaHCKOﬁ NICHTUYHOCTH, nmaTpuoruima, YyBCTBa
rOpAOCTU3aPOCCUNCKYIOXUMHUYECKYIOHAYKY;

— B TpyaoBoH cdepe — comosHocmb K OCOZHAHHOMYBBIOODY JanbHeHIIeH
00pa3zoBaTeIbHON TPACKTOPUH WU TPYAOBOU JIEITEIbHOCTH;

— B MO3HABaTEIILHOU (KOTHUTHUBHOM, WHTEIJUICKTYaJIbHOM ) chepe—
YMeHUueynpaBIIsiTbCBOEHIO3HABATEIILHON1€ATEIbHOCTBIO,20MO08HOCHb u

cnocobnocms K 0Opa30BaHHIO, B TOM YMCIIE CaMOOOPAa30BaHUIO, HA MPOTSHKEHUHU
BCEHM >KU3HU, CO3HATEJIbHOEC OTHOIICHHWE K HEMPEePBIBHOMY OOpa30BaHUIO KakK
YCJIOBHIO YCIEITHON PO ECCHOHAIIFHON U O0IIECTBEHHONW IS TEIIbHOCTH;

— BchepecOepeKeHUSA310POBbI—HPUHAMUSUPEATUZAYUS LIEHHOCTEe M
3JI0pOBOro U Oe3omacHOro ooépasa >KU3HHM, Henpusamue BPEIHBIX MNPHUBBIUYEK
(kypenusi, ynorpeOaeHus ajJKoroJsisi, HAQPKOTUKOB) Ha OCHOBE 3HAHUN O CBOICTBax
HApKOJIOTMYECKUX U HAPKOTUUYECKUXBEIIECTB.

Memanpeomemnule pe3ynrbmamol 0c60enus euinycKHuKamu cpeonei (noanou) WKoOAbl Kypca
Xumuu:

—  ucnonvzoearue yMEHUN W HABBIKOB Pa3JIMYHBIX BHUIOB IO3HABATEJIbHOU
NESITeIbHOCTH, TPUMEHEHHE OCHOBHBIX METOJO0B IO3HaHMUS (CHCTEMHO-
UH(OPMAIIMOHHBIA aHaIU3, HAOJII0eHUE, U3MEPEHHUE, TPOBEACHUE IKCIIEPUMEHTA,
MOJEJIUPOBAHUE, HCCIIEI0BATEIbCKAS NEATEIbHOCTD) JUISI U3YYEHMs] Pa3IMYHbIX
CTOPOH OKPY’KaoILEH1eCTBUTEIbHOCTH;

— 61adeHue OCHOBHBIMHU HMHTEJJIEKTYaJIbHBIMH ONEPALUSIMU: (POPMYJIUPOBKA
TUMNOTE3bl, AaHAJIM3 M CHHTE3, CpPaBHEHUE U cuUcCTeMaTu3alnus, o0oOlieHue u
KOHKpEeTHU3alusl, BbISBICHUE IPUYMHHO- CJIEICTBEHHBIXCBA3EHUIIONCKAHAJIOT OB;

— no3naHue OOBEKTOB OKPY’KAIOILIEro MHUpa OT OOIIero uyepe3 OCOOEHHOE
KEIMHUYHOMY;

— YMeHue reHepUpoOBaTh uaeu u OIpenensaTh CpencTBa,
HEOoOXOAMMBIE U UX pealn3aliiy;

— YMeHueOolpeAeaaThleINN3a aunaesaTeIbHOCTH, BBIOUPATh
cpelicTBapean3aluuIeINUIIPUMEHATBUXHAIPAKTUKE;

—  UCNONIL308aHUEe PA3TUYHBIX HCTOYHUKOB I MOJYYEHHUS XHUMHUUYECKOU
“H(pOpMAIMH, TOHUMAHUE 3aBUCUMOCTH COJep>KaHUs U (POPMBI IpeaCTaBICHUS
WH(pOpMAIUH OT 11eJIell KOMMYHUKAIIUM ~ HaJipecara;

— YMeHue TIPOAYKTUBHO OOIIAaTbCA M B3aUMOJEHCTBOBaTH B Mpollecce
COBMECTHOM  NE€ATEJIbHOCTH, YYWUTBIBATh MO3UIMHM  JPYTMX  YYAaCTHUKOB
NesITeNIbHOCTH, 3 (PEKTUBHO pa3pelIaTbKOH(MIUKTHI;

— 20MOBHOCMBUCIIOCOOHOCTBKCAMOCTOATEIbHONNH(POPMAIIMOHHO-
I03HABATEJILHOMN EATEIbHOCTH, BKJIIOUYasl YMEHHUE OPUEHTUPOBATHCS B pa3IMUHbIX
WCTOYHHUKAX HMHPOpMalMM, KPUTUYECKH OLEHUBAaThb U HHTEPHPETHUPOBATH
WH(}OPMAINIO, TOJIyYaeMyI0 U3 Pa3INUYHBIXHUCTOYHUKOB;

— YMmeHue HCIIOJIb30BaTh cpeacTsa UH(OPMAITMOHHBIX u
KOMMYHHMKAIIMOHHBIX TexHonorul (manmee — WMKT) B pernieHMH KOTHUTHUBHBIX,



KOMMYHHKATUBHBIX M OpPraHU3aIMOHHBIX 3a7ad C COOJIOJeHHEM TpeOOBaHUM
SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI, peCcypcocOepekeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM MH(POPMAITMOHHOIOE30ITaCHOCTH;

— e81adeHue SI3bIKOBBIMU CpEACTBAMHM, B TOM YHCIJIE U S3BIKOM XHUMHHU—
YMEHHUESICHO,JIOTMYHONTOYHON3JIaraTbCBOIOTOUKY3PEHUS, HCII0JIb30BaTh
aJICKBaTHBIE SI3BIKOBBIE CPEJICTBA, B TOM YMCJIE€ U CHUMBOJIbHBIE (XHUMHUYECKHUE
3HaKH, (OPMYJIbl NYpABHEHUS]).

Ilpeomemnvimu pesynomamamu V3y4eHUs XUMUU Ha 0a30BOM ypOBHE Ha CTYIIEHU
cpeaHero (OJTHOTO) 001Iero 00pa3oBaHUS SIBIISFOTCS

1) B nmo3HaBaTenbHOMChepe:

— 3HaHnue (IIOHMMaHWUE) U3YUYEHHBIX NTOHSATUM, 3aKOHOB U TEOPUI;

— YMeHue ONHUCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIbHO MPOBEJICHHBIE
SKCIIEPUMEHTHI, UCIOJB3Ys JIJIsl 3TOTO €CTECTBEHHBIN (PYyCCKUN, POJHOM) SI3bIK U
SI3BIKXUMUU;

— yMeHueknacCu(PUIMPOBATbXUMHUUECKUEIJIEMEHTHL, IPOCTBIE U CJIOXKHBIE
BEIIIECTBA, B TOM YHCJIE U OPraHUYECKHUE COEAUHEHUS, XUMHUYECKUE PEaKIUH II0
Pa3HBIMOCHOBAHUSIM;

— YMeHue XapaKTepU30BaTh M3YyUYEHHbIE KJIACCHl HEOPraHUYECKUX U
OpPraHUYeCcKUX COEIUHEHUI, XUMHUYECKUEPEeaKIINH;

— 20MOBHOCMBIIPOBOAUTHXUMUYECKUINAKCIIEPUMEHT, Ha0II01aTh 32 €ro
MIPOTEKAHUEM, (puxcupoBarp
Pe3yIbTaThICAMOCTOSTEIILHOTOUIEMOHCTPUPYEMOT 03KCIIEPUMEHTAUAETIATHBBIBO/T
bl

—  ymeHueOopMyJIMPOBATbXUMHYECKHE3aKOHOMEPHOCTH,TPOrHO3UPOBATHCBO
WCTBaHEN3y4YCHHBIXBEIICCTBIOAHAIOTUHCOCBOMCTBAMUN3yYCHHBIX;

— NOUCK UCTOYHUKOB XHMHYECKOH MH(pOpMAIUH, MOIy4YEeHHE HEOOXOIAUMOI
HH(pOpMAIIUK, €€ aHaJIM3, H3rOTOBJIEHHE XHUMHUYECKOro HWH(GOPMAIITMOHHOIO
NPOAYKTA U €TOIPE3CHTALINS;

81a0eHueo0s3aTelIbHBIMUCTIPaBOYHBIMUMaTepuaiiamMu: I leproagndeckoicucTeMoix
umudeckuxaiemeHToB (.M. Menaeneena, TadIMen pacTBOPUMOCTH,
IEKTPOXUMHUUCCKUM psiioM HanpsHKECHUN METAJIIOB, psIoM
AJICEKTPOOTPHUIIATEITHLHOCTH —
JUISIXapaKTEPUCTUKUCTPOCHUS,COCTAaBAaUCBOMCTBATOMOBYICMEHTOBX UMUYECKHUX
anemeHToB |-V nepronoB u 00pa3oBaHHBIX UMH MPOCTHIX U CIIOKHBIXBEIIIECTB;

—  ycmano8leHue 3aBUCUMOCTH CBOWCTB M IIPUMEHCHHS BaXKHCHIITHUX
OPraHUYECKUX COCAWHEHUH OT HX XUMHYECKOrO CTPOCHHUS, B TOM 4YHCIC U
00YCJIOBJIEHHBIX XapaKTE€POM ITOr0 CTPOCHUS (MpeeabHbIM WIN HEMpeaeaIbHbIM)
U HAJTMYUeM (PyHKIITMOHAJIBHBIX TPYIIIL

— Mmooenuposarue MOJIEKYJI BaKHEHIITHX HEOPTraHUYECKUX u
OpPraHUYECKUXBEIIIECCTB;

— NOHUMAHUEXUMHUYECKOUKAPTUHBIMUPAKAKHEOTHEMIIEMOM YacTH 1IEIOCTHOU
HAy4YHOW KapTUHBIMHPA;

2) B ILIEHHOCTHO-OPHEHTAIIMOHHOW cdepe — aHalu3 M OlLIEHKA ITOCJIEICTBUI
JUJTST OKPY’KaroIe cpesibl OBITOBOI M MPOU3BOJICTBEHHOM JIEATEIILHOCTH YEI0BEKa,
CBSI3aHHOM c MMPOM3BOJICTBOM u
nepepadoTKONBaXKHEHIITUXXUMUUECKUXIIPOTYKTOB;

3) B TpyHoBoOi chepe — nposederue XUMUIECKOTO dIKCTIEPUMEHTA;, pa3eumue
HABBIKOB y4eOHO, MMPOEKTHO-
HCCIIE0BATEIIHLCKOU, TBOPUECKOUACITETLHOCTUIPUBBINTIOIHEHUUUHIUBHUIY ATBHOTO
MPOEKTa TIOXUMUH;

4) B cdepe 310poBOro odpasza KHU3HU — coOI00eHue TIPaBUI OE30I1aCHOrO



O6paH_[CHI/ISI C BCUICCTBAMM, MaTcpruajlaM U XUMHUYICCKUMHU ITPOLCCCaMU; OKa3aHUuC
IIEpBOM IIOMOIIU IIPU OTPABJICHUSX, OXKOraX M APYTrUX TpaBMaxX, CBSI3aHHBIX C
BEIIECTBAaMU U J1a00PaTOPHBIMOOOPYIOBAHUEM.

3. COOEP)XAHUEKYPCA
Bba3oBbiii yposenb. 10 kiace
ConepxaHue Kypca XapaKTEpHU3YeTCsl LIEJIOCTHOCTBIO U CUCTEMHOCTBHIO
y4eOHOro TmpeaMeTa, Ha OCBOCHHE KOTOPOTO OTBEJIEHO HEOOJBIIOE, >KECTKO
JIMMUTHpPOBaHHOE ydeOHOe BpeMs.OtoOpaHHOE jisi 0a30BOro OoOyYCHUS XUMHU

coJiep)KaHUe MO3BOJISIET U3y4aTbero
uBpexxume | nnmn2yacoBBHe 0. BocneineMcirydaeyo0yqdaro X CsmosiBUTCSIBO3
MOYXXHOCTBHENnPOX0OUmb, au3yuamas, He3HAKOMUMbCA, a yceaueams 3TO

coaepxkanue. OCOOEHHO Ba)XXHO ATO I TE€X YYaIlIUXCsl, KOTOPhle HE HUMEIOT
BO3MO>KHOCTH HU3yYaTh XUMHIO Ha yIiIyOJI€HHOM YpOBHE (M3-32 OTCYTCTBHUS TaKHUX
KJIacCOB B 1IIIKOJIE), HO TEM HE MeHee coOuparoTcsi caaBaTb €IUHBIN
roCyJIapCTBEHHBIN dK3aMEH TMTOXUMHH.

CTpyKTypHpOBaHHE Kypca OpPraHMYECKOW XUMHUHM OHpeAessiercs uaeeu
pa3BUTHS yYaImxcst HenpopUITbHBIX KJIaCCOB cpeacTBaMu
yaeoHoromnpeamera. CenpoyCHICHASIPOIUACTYKIIMUBOOYYCHHN XUMUN BHaJalle
JTAIOTCS  KpaTKUE TEOPETHUYECKHE CBEACHUSI O CTPOCHHH, KIIacCUu(HUKaIINH,
HOMEHKJIAType OPTaHUYECKHUX BEIMIECTB, OCOOCHHOCTIXPEAKITUNUCUXYIaACTUEM.

ChopmupoBaHHBIE TakKuM  OOpa3oM  TEOpPETUYECKHE 3HAHUS  3aTeM
pa3BUBaIOTCA Ha (PAKTOJIOTMYECKOM MaTepuaie MOpHU PACCMOTPEHUU KJIACCOB
OpPraHUYECKUX COCIUHCHUN. B CBOIO odepesib TaKOW MOAXOI MMO3BOJSIET U TIIyOKe
U3Yy4YUTh CaMHM Kjacchbl. Tak, OCHOBHBIE TOJOXXEHHUS TEOPUU XUMHUUYECKOTO
CTPOCHUSI OpPraHUYECKUX coeauHeHuil A. M. byTiepoBa 3akperuistoTcs IpH
W3Yy4YEHUU YTJIEBOJAOPOAOB (AJIKaHOB, aJKEHOB, IWEHOB, AaJKWHOB, apEHOB) U
UXTIPUPOAHBIX HCTOYHHKOB (MIPUPOAHOTO Traza, HEPTH ¢ KAMEHHOTO YTJs),

KHUCJIOPOJICOAEPKAIIUX  OPraHUYEeCKHUX  COeIuHEeHud  (cnupToB,  (eHorna,
albACTUA0B, KapOOHOBBIX KHCJIOT, CJIOKHBIX 3(PUPOB, >KUPOB HYTJIEBOJAOB) U
a30TcojieprKaIux OpPraHUYEeCKUX CoeqUHEeHU M (aMUHOB,

aMHHOKHCJIOT,0€IKOBUHYKJICHHOBBIXKHCIIOT ). 3aBEPIIACTKY PCOPTaHUIECCKOM
XUMHUM pasaen «XUMHS W KU3Hb», TJI€ OOydJaromIdecss 3HAKOMSTCS C TaKUMU
Ba)KHBIMH B HPaKTUYECKOM " OHOJIOTHYECKOM
OTHOILIEHUHMBEIIECTBaM MUMaTEepUaJIaMU,KaKIJIaCTMACChIMBOJIOKHA, bepmeHTsI,
BUTAaMHHBbI, TOPMOHBI UJICKapPCTBA.

OcHOBHBIM  KpuTepuem  oTOopa  (akTuueckoro marepuana Kypca
OPraHUYEeCKOM XUMHUHU SIBJISCTCS HJEs peaju3allud MPaKTUKOOPUEHTUPOBAHHOIO
3HAYCHHUSI OOBCKTOB OPTaHUYECKOU XUMHUH (COCTUHCHUN U PEAKITUI ).

HNnes o Beaymieil pojii TEOPETUUECKMX 3HAHUM B MPOLIECCE IMO3HAHUS MHUpPaA
BEILIECTB U PEaKIMi cTaja OCHOBHOW U JUIsi KOHCTPYUPOBaHHUs Kypca oOIiei
XUMUH. Ha OCHOBE €JINHBIX MOHSTHUH,
3aKOHOBUTEOPUNXUMHUNYCTAPIIEKIACCHUKOB() OPMHUPYETCAIECIIOCTHOE
OpPEACTAaBJIEHUE O XHMHUYECKOM HayKe, O XUMHUYECKOW KapTUHE MHpa, Kak
COCTAaBHOM YaCTH €IMHON €CTECTBEHHOHAYYHOW KapTHUHBI MUpPA.

OPTAHUYECKAA XUMHUA
Teopus cTpoeHusi OpraHMYecKUX COeAMHEHHU I

HpCILMCT OPFaHquCKOﬁ XUMHH. MeCcTO U 3HadeHHe OpFaHquCKOﬁ XUMHNHN
B CUCTCMC CCTCCTBCHHbLIX HaAYK. BanentHOCTh. XMMHYECKOE CTPOCHHUC. OCHOBHBIC
TIOJIOKCHUA TCOPUHU CTPOCHUSAOPTIraHUYICCKUX COCTUHECHU. YZJZBPOOHblZZ cKejiiem
0p2aH1/lll€CK012 MOﬂeKyﬂbl.RpClmHOCI’l’lbxuMulleCKOIZCG}ZS’M.I/I3OMepI/IHI/II/I3OMCpLI.



YFJICBOZ[OPOL[LI n UX NPUHPOAHbLIC HCTOYHUKHU

Ankanspl. [lpupoaHnslii ra3, ero cocraB M IPUMEHEHME KaK HCTOYHHKA
SHEPrMM UM  XUMMYECKOrO ChIpbsi. ['OomMosiormueckuii psjg — NOpeaenabHbIX
yrieBojoponoB. HM3omepuss u HOMEHKJIaTypa ajlkaHoOB. MeraH M 3TaH Kak
npejcTaBuTeNM ankaHoB. CBolicTBa (TOpeHHE,peaklUy 3aMELIEHUs, NHUPOIU3,
nerunpuponanue). llpumenenue. Kpexkune u uzomepusayusi aikanos. ANKuibHvle
paoukansl. Mexanuzmceo600HOPAOUKATIbHO202AI02EHUPOBAHUAAIKAHOS.

A 51 Kk e H bl. DTUJIEH KaK OpeJICTaBUTENb aJKeHOB. IlosydyeHue sTuiieHa B
MPOMBIIIJICHHOCTH (JIETUAPUPOBAHUE 3TaHAa) W B JjabdopaTtopuu (Aerujpartaius
stanosa). CBolcTBa (ropeHue, OpoMHUpOBaHHUE, THApaTAlUs, NOJIUMEPHU3ALINSA,
okucienune pacteopom KMnO4) u npumenenue stuieHa. [lonmudtunen. [Iponunen.

Cmepeopezynsipnocmuo noaumepa. OcCHOBHEBIE TTOHSITHS
XAUMHHUBBICOKOMOJICKYJISIPHBIX COSAUHECHUH. PeakimumnoanMepu3aium.

Jvenbl. byTaiueHnn30npeHKaKnpeICTaBUTEINIUEHOB. Peakiium
MPUCOCIMHEHUSI C  yJacTHEM  CONPSDKCHHBIX  JUCHOB  (OpoMupoBaHwHe,
MOJTUMEpU3aITHsI,
cuopoezanozeHuposanue, cuopuposarue). HarypaabHBIMMCHHTE THIECKUMKAy Iy KH. P
e31Ha.

AJKUHBL. ATICTHJICHKAKIIPEICTaBUTEIbATKUHOB. [ lomyueHre
arneTwieHakapOUTHPIMUMETaHOBBIMCIIOcOOamu. [ lonyuenuekapouoa Kanvyusi.
CpolictBa  (TopeHue, OpoMHupOBaHUE, THApaTanys, TpUMepHU3anus) U
MMpUMEHCHUealleTHIICHA.

A p e H b. beH3on kak npeacraBuTesib apeHoB. (CospemeHHble
npeocmasnenusocmpoenuubensona.Croricrsaben3ona(ropeHue, HUTpPOBAHHUE,
OpoMHpPOBaHME) U ErOTIPUMEHCHHE.

HedTrucnocobrieenepepaborku.Cocrauedptn. IlepepaboTrka HedTH:
MEepEeroHka u KpeKuHr. Pugopmune nuzkocopmuvix Hepmenpodykmos. Ilonsmue 06
OKMaHosoMuyucIIe.

Kucaopojacoaep:xamnme opranndecKuecoenHeH st

C ou p T bl. MeraHOJI W 3TaHOJI KaK NPEIACTABUTEIIN NPEICIIbHBIX
OJHOATOMHBIX cnupTOB. CBOWCTBa ATaHOJIa (TOPEHUE, OKHUCIICHHWE B aJlbJICTH/I,
neruaparanus). [lomyaenue (6pooicenuem enoxosvt W TUApATAIUCH ITHICHA) U
MPUMEHCHUE dTaHONA. DmuieHeauxoas. [ TAIepruH KaK enie OJUH MPE/ICTABUTEb
MHOT'0aTOMHBIX CITUPTOB. KauecTBeHHast peakiiusi HAa MHOTOAQTOMHBIE CITUPTHI.

® e H o n Ilonmyuenme ¢deHora u3 kKameHHOro yris. KaMeHHbIH
YrOJIbHErorcIoib3oBanue. KOkcoBaHMEKaMEHHOT OYTJIsl, BAXKHEHIITUETIPO Y KTHIKOK
COXUMHUYECKOTOIIPOU3BOJICTBA.

BzanmHOe BiMsiHHE aTOMOB B MOJIeKyJie peHoa (B3auMoielicTBHe ¢ OPOMHOM
BOJIOWM W TMAPOKCHIOM HaTpusi). [lorydenune u npuMeHeHue GheHora.

Anbnerunsl. DopmaiibaeruananeTanbIer iAKaKIIPEeCTaBUTEIINAIbICTUIOB. /10
Hamueoxemonax.CBOUCTBA(PEAKIIUSIOKUCICHUSI B KHCIOTY M BOCCTAaHOBIICHHS B
CIHUPT, peakius NOJUKOHIAeHcauuu ¢opmanpaeruaa c denomnom). I[lomyuenue
(okucneHWeM CHOUPTOB) U TIpUMEHEHHe (Qopmanpaerujia W aleTalbJeruaa.
denonodopmanbaeruIHbIe IJ1aCTMACCHI. Tepmonnacmuunocmo u
mepmMopeaKmueHoCmo.

Kap6oHOBBIEKHCIOTHI. YKCYCHasi KHUCIIOTa KakK MpPEeJICTaBUTEIb MPeaeIbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCI0T.CBONCTBAYKCYCHOM KHUCJIOTBI
(B3auMoOJIelicTBHE C METAJJIaMHU, OKCUJIAMH METAJJIOB, THAPOKCUIAMU METAJLIOB U
colisiMU; peakius dTepudukanum). [[ppumeHeHrne yKCyCHOM KUCIOTHI.

CnoxHB €3 @ upbs uxuap bl. Cioxxabie dPUPBI KaAKITPOIYKTHI
B3aUMOJICUCTBUS KHCJIOT co CIIUPTaMHU. 3HaueHue CIIO’KHBIX



3(pupoBBIPUPOAEIKU3HUYENIOBEKA. OmoenbHblenpedcmasumenukuciomuno2ocmpoe
HUSL: OJIeUHOBASA, IUHONIe8AS, TUHONEHOBAS, AKPUTIOBAS, WABeNe6dsl, OEH30UHAS.

Kupbl kak ciox#Hbie 3(QUPH TIHLIEPUHA U KUPHBIXKAPOOHOBBIX KHCIOT.
PacturenbHbie u JKUBOTHBIE JKUPBI, nx COCTaB. I'mnponns
WIMOMBLICHHEKUPOB.MbLna. Cunmemuueckuemorowuecpedcmaa
(CMC).ITprMeHEHUEKUPOB. 3AMEHAAHCUP OBEIN EXHUKEHENULYEBbIMCIPLEM.

Vraesoasl.llonssTueodyriesonax. I'moko3a KaKIIPEICTaBUTEIIb
MoHocaxapuioB. [ToHsaTHe 0 ABOWCTBEHHOM (Q)YHKIIMH OPraHUYECKOTO COSTMHECHUSI
Ha IIpUMEpE CBOMCTB TIVIIOKO3bl KakK ajbJeruja HWMHOIOATOMHOIOCIHUPTA—
anpaerugocnupra.bpoxxkeHneriaoko3spl. 3Ha4€HUE W [PUMEHEHHUE TJIFOKO3BI.
Dpykmo3sa KaKk uzsomep 2/10KO3bl.

Caxapo3a Kak NpeICTaBUTENb IUCAXapuaoB. [Ipoussoocmeo caxapa.

Kpaxman u nesmrronosa Kak OpeicTaBUTENH noaucaxapuaoB. CpaBHEHHE UX
CBOMCTB U OUosIoTHYecKas poiib. [I[pyuMeHeHne 3Tux nojucaxapuaos.

A30Tc0)1ep>lcaume OPraHn4e€CKUECOCINHCHUSA

AMuUH bl. MeTunaMUH Kak MpeJcTaBUTENbaTn(PaTHUECKUX AMUHOB U aHUJIUH
— Kak apomatndeckux. OCHOBHOCTh aMHUHOB B CPaBHEHUHU C OCHOBHBIMHU CBOWCTBaMU
aMMHuaka. AHUJIMH U €rOCBOMCTBA (B3aUMOIEHCTBUE C COJISTHOM KUCIOTOW U OpOMHOM
BOJION). Bzaumnoe enusinue amomos 6 MONEKYIaX Op2aHUYeCcKUx COeOUHeHul Ha

npumepe  AHUIUHA. Ilonyuyenue anmnmHa mno peakuuun H. H. 3wunwuHa.
[IpumeHeHneannInHa.

AMMHOKHUCHOTHL [ TMIIMHUaTTaHUHKAKIPEJICTaBUTEIN OPUPOIHBIX
amMuHOKHUCIOT. CBolMcTBa AaMHHOKHUCIOT KakK aM@OTEpHBIX OpPraHHUYECKUX
COCIUHEHUN (B3amMoIeHiCTBHE c nieJI049YaMu U
KUCI0TaMH ). OcobeHHOCMUOUCCOYUAYUUAMUHOKUCTIOMBBOOHBIX pacmeopax.
Bbunonapuvie uonvr. OOpazoBaHHE MNOJIUMNENTHIOB. AMHHOKAIIPOHOBAS KHUCJIOTa
KakK peJICTaBUTEIND CUHTETUYECKUX

aMHHOKHCIIOT. I IOHATHEOCUHTECTHUCCKUXB OJ'IOKHaXHaHpI/IMepeKaHpOHa.AMuHOKuCJZO
m bzenpupode, MX6u0ﬂ02u’l€CKaﬂp0ﬂb.H€3CIM€HMM bledMUHOKUCION1bL.

benk n. benkn kak nmonunentuasl. CTpykTypa OeKOBBIX MosieKyna. CBoicTBa
OenKoB (ropeHue, ruIpoin3, IBETHbIE peakiinu). buonorudeckas poiab OEIKOB.

Hykxa1euHOoOBSB € KU CI O T bl. HyKIeMHOBbIE KHCIOTH Kak
nonuHykjiaeoTusbl. Ctpoenue Hykieorusa. PHK u JIHK B cpaBaenuu. X posb B
XpaHeHUM U TIIiepeadye HacjaeAcTBeHHOW wuHbopmanuu. [lonamue o 2eHHOU
UHIICeHepulU U OUOMEXHOIOUL.

I'eneTtuueckas CBS3bM € XKy KJaccaMHuO P T a HIUECKUX
coeauHeHud. [loHsITHE OTEHETUYECKONCBI3U UT€HETHUECKUXPAAAX.

XuMHA M )KHU3Hb

[Imactmacein B onokHa. [lonmuMmepusanuss ¥ MOTUKOHIACHCALMS Kak
CIIOCOOBI  TOJIy4YE€HHs] CHHTETHYECKHX BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
[TonyyeHne HCKYCCTBEHHBIX BBICOKOMOJEKYJISIDHBIX COEIMHEHUN XHMHWYECKOH
Moaudukanue npUpOAHBIX TnojaumMepoB. CTpoeHHue IMOJIMMEPOB: JIMHEIHHOE,
MPOCTPAHCTBEHHOE, CETYATOE.

ITonsiTue o mactmaccax. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE ITOJIMMEPHI.
OtnenpHBIE TIPEACTABUTENIM CUHTETHYECKHUX W HCKYCCTBEHHBIX ITOJIMMEPOB:
(enomopopmanbieruIHbIE CMOIBI,ITOJIMBUHUIXJIOPUI, TE(DIIOH,IEILUTYIOU.

IlonsTne o0 XuUMHYECKMX BOJOKHaxXx. HarypanbHble, CHUHTETHYECKHE U
HCKYyCCTBEHHbIE BoJIOKHA. Kitaccudukamnus u oTAeNbHbIe TPEACTABUTEIN XUMUYECKUX
BOJIOKOH: aleTaTHoe (TpuaneTraTHbII
HIEJIK ) M8UCKO3HOE, BUHUIXIOPUOHOe(X10pur), norurumpuivioe (HUumpoH), noauamuoHoe



(xanpon, naiinon), nonusguprnoe (nascan).

®epw™meHT b. PepMEHTHI KaK OHOJIOTMYECKHUE KaTaJIU3aTOpPbl OEIKOBOMU
npupoasl. Ilonsitme o pH cpegpl. OCOOEHHOCTH CTPOCHUS H  CBOICTB
(cenexkTUBHOCTH M AP PEKTUBHOCTH, 3aBUCUMOCTb JEUCTBUS OT TemIiiepaTypsl u pH
cpenpl  pacTtBopa)  (epMEHTOB MO  CPaBHEHHIO C  HEOPTraHUYECKUMH
Kartanuzaropamu. Poib (epMEeHTOB B KU3HEACATEIBHOCTH >KUBBIX OPraHU3MOB U
MPOMU3BOJICTBE.

B uw t a Mm muw H B Ilomarme o BHramMuHax. Buasl BUTaMUHHOU
HepocratouHocTu. KimtaccupukanusiBuraMmuaoB. ButamuHCKaknpe1cTaBUTEIbBOI0
pPacTBOPUMBIXBUTAMUHOBHUBUTAMUHAKaKIIPEICTABUTEIb
KHPOPACTBOPUMBIXBUTAMHHOB.

I'op M 0 H bI. [ToHSITHE O TOPMOHAX KaK OMOJIOTMYECKH aKTHBHBIX BEIIESCTBAX,

BBITIOJIHSIFOIIIUX SHAOKPUHHYIO PETYISILIAIO
JKU3ZHEEITEIIbHOCTUOPTaHM3MOB. BaykHENIIINECBOWCTBArOpMOHOB: BBICOKAS
(pusumonoruueckas AKTUBHOCTD, JTACTAHIIMOHHOE nemncTBue,

ObIcTpoepa3pylIeHUEeBTKAHIX. OT/IEIbHBICTIPEACTABUTEIMTOPMOHOB:  HHCYJIUH U
anpeHanuH. [Ipopunaktuka caxapHoro nuaodera. [lonsamue o cmepouonvix 20pMOHAX HA
npumepe nono8bix 20pMOHOS.

JlexkapcTBa.JlekapCcTBEHHAAXUMUSL: OTATPOXUMHUHUHU(apMaKoTeparuu bi (o)
XUMUOTepanuu. AHTHOMOTHMKHM U aucOakTepuol3.HapkoTrudeckue BeliecTna.
Hapxomanusi, 6oprs0a ¢ Hell 1 npoduiIakTUKa.

Pemienne 3 a ga 4 mo opraHM4eck oM XuMHU H. PemnieHue 3amay Ha BBIBOJ
(bopMynbl OpraHUYECcKUX BELIECTB IO MPOAYKTaM CrOpaHUsI U MacCOBBIM JIOJISIM
3JIEMEHTOB.

JdemoncTpanun.llnasieHne,00yriinBaHUEUTOPCHUCOPTAHUISCKUX  BEIIIECTB.
Mopaenu  MOJEKyn  TIPEACTABHUTEIICH  Pa3IWYHBIXKJIIACCOB  OPraHUYECKUX
COCIIMHCHHUM. I'openue METaHa, STUJICHA,
anetwieHa. OTHONIICHUEMETaHa, dTHIICHA,alleTHIICHANOSH30JIaKpacTBOpaM
IepMaHraHaTta Kaius ©u OpomHOW Boje. OKHCICHHME cnupTra B allbIACTHI.
KadecTBeHHBIC peakIMiM Ha MHOTOATOMHBIC CHUPTHL. PacTtBopuMoOCTh (eHosia B
BOJIC TIpH OOBIYHOM TeMIIepaType W IpHU HarpeBaHWu. KadecTBeHHBIC peaKIMU Ha
dbeno. Peakmus «CcepeopsTHOTO 3epKaja
aJIbJICT UIOBUTITFOKO3bI. OKUCIICHUEATbICT U OBUTITFOKO3BIBKUCIOTY C  ITOMOIIBIO
ruapokcuga menm (Il). KauectBeHnas peaknusi Ha Kpaxmaia. Kosurekmus
IUTACTMACC U M3Jeiuil U3 HuX. KOJJIeKIMs NCKYCCTBEHHBIX BOJIOKOH U U3JCIUN U3
HUX. B3auMojelicTBHe amMMuaka M aHHJIWHA C COJISTHOW KHCIOTOW. Peakiust
aHWJIMHA c OpOMHOM BOJIOHA. JlokazareabCcTBO HAJTUYHS
(byHKIIMOHAIBHBIXTPYTIIIBPACTBOPaXaMHUHOKHUCIIOT.PacTBOpeHrEeH OCaXKJICHHUE
OenkoB. l[BeTHbIe peakiu OeyKOB. ['OpeHMe NTUYBEro Mnepa U MICPCTSHOW HUTH.
Mopens monekynsl JIHK. Pa3znoskeHHuenepokcuiaBoiopojia KaTajia3oi ChIpOro
msica U ceiporo kaprodens. Komnekmus CMC, conepxamux H3uMbl. VMcnbiTanue
cpeasl pactBopa CMC wuHaumkatopHoit Oymaroil. McmblTanue cpennl pacTBopa
acKOpOUHOBOM KHUCJIOTBI WHIUKATOPHOU
Oymaroit. UcnibITaHueanTeyHoronpenapaTanHCcy TnHaHA0 eI0K.

JIadopaTopHBICONBITHI.I3roTOBIEHUEMOIEIENMOIEKYJIOPTaHUYECKUX
coenuHeHn. O3HaKOMJIEHHE C KOJUIEKLIMEeH 00pa3loB He(TH, KAMEHHOIO YIS U
MPOIYKTOB HUX mnepepaboTku. OOHapyXeHHEe B KEpOCHHE HEeIpeaeabHbIX
coenuHeHU. O3HaKOMJIEHHE C KOJUIEKIMEH KaydyKoB U OOpa3laMu U3IeNHuil U3
pe3uHbl. PacTBOpeHMernuieprta B BOJE U B3aUMOAEHCTBUE C THAPOKCUAOM MeOU
(I1). CpoiicTBa YKCYCHOI KHCIIOTHI, OOIIHE CO CBOMCTBAMUMHUHEPAIHHBIX KHCIIOT.
KauecTBennas peaknus Ha kpaxman. O3HAKOMJIEHUE C KOJUIEKIIMEHN IJIacTMacC M



n3nenuid u3 HuX. O3HAKOMIICHHE C KOJUICKIIMEH HWCKYCCTBEHHBIX BOJIOKOH H
U3 1EJIUNU u3 HUX.
OO6HapyeHneOeTKOBBMOJIOKE. O3HAKOMIICHH €CKOJIIICKITUEHCUHTE TUIECKUX
BOJIOKOH M u3aenui u3 Hux. Mcneitanue cpensl pactBopa CMC mHaukaTopHOH
Oymaroii. Hcneiranue cpensbl pactBOpa aCKOpOMHOBOI KHCJIOTBI
WHAMKATOPHOUOYMaroii.

IIpakTnyeckass padora Ne 1. PemeHue -SKCHEepUMEHTAJIbHBIX 3a7ad Ha
UASHTU(UKAIIUIO OPTaHUYECKUX COEIUHEHUI.

IIpakTnueckass paGora Ne 2. Pacno3HaBaHHE IUIacCTMAacC M BOJIOKOH.



Temamuueckoe naanuposanue Kypca « Opzanuueckas Xumusn»
10 knacc, 6azosviit yposeHs.
YMK aemopoe O.C. I'abpuenan, 36 yacos. 1 uac ¢ neoento.

No HaumenoBanue paznenoB | Konuuect | B ToM uunciie Ha Buael nestenbHOCTH
(Tem) BO YaCOB | ITPOBEJICHUE oOyyJaromuxcs
o Jdp/Ilp KoHTpoib
IpOrpaMm HBIX
e paboTt
1 1.BBenenue 2u. 2 1 JlaBaTb onpeeneHus MOHATUI
KA3OMEPUS», KU30MEPHID»), «KTOMOJIOTH,
«BUTAIN3MY». BUIETh B3aUMOCBS3h
CTPOEHHMS U CBOWCTB. Paznnuare
IIPEJICTAaBIICHUE O CTPOCHHUH M COCTaBe
BEIIECTBA.
2 YIIeBoI0poIbl U UX 7 3 1 YMeTh onpeensTh n3ydaeMble BEIeCTBa
TIPUPO/IHBIC NCTOTHIKH IO COCTaBYy, CTPOCHUIO pa3BUBas
WH()OPMAIIMOHHYIO KOMITIETEHTHOCTb.
MonenupoBath CTpOCHUE ATKAHOB. Y METh
MIPUBOAUTH IPUMEPHI YPAaBHEHUH,
OINMKCBIBAIOIINX CBOMCTBA U3YUEHHBIX
KJIACCOB YTJICBOJOPOJIOB.
3 Kucnopon- n 18 6 2 YMeTh onpenenaTh u3ydaeMble BEIIEeCTBa

a30TCOACPIKAIIHNEC
OPraHu4cCKueC COCANHCHUA

10 COCTaBy, CTPOCHUIO pa3BUBas
UH(OPMAITMOHHYIO KOMIIETEHTHOCTD. Y METh
IIPUBOJIUTH IIPUMEPHI YPABHEHHU,
ONMUCHIBAIOIINX CBOMCTBA U3YyUYEHHBIX
KJIACCOB KUCJIOPOJI- M @30TCOACPKAIINX




COCIMHEHUN. YMETh 3aIlIUChIBATH
(GbopMyJIbl TOMOJIOTOB M ©30MEPOB
W3YYCHHBIX KJIACCOB COCTMHEHUH.

HckyccTBeHHBIE N
CUHTETUYECKUE MTOTUMEPBI.
Pemenue 3agau.

Pa3nuyaTh NOHIATHS «UCKYCCTBEHHBIE U
CUHTETHYECKHE» MOJIUMEPHI, YMETh
IPOBOJUTH OMBITHI, TOKA3bIBAIOIINE
NPUHAIIEKHOCTD MOJIMMEPa K TOMY WU
MHOMY BHUly. Pemiath 3aa4u Ha BBIBOJ
(opMyJIBI [0 MACCOBOM J10JI€ DIIEMEHTOB U
10 MPOJYKTaM CTOpPaHUS.




Kanem)apno-memamuuecxoe naanupoeanue Kypca «Opeanutteacaﬂ xXumus»

10 knacc, 6azosviit yposeHs.

YMK aemopos O.C. I'abpuenan, 36 uacos. 1 uac ¢ neoeio.

Kon OcHOBHOE cojiepKaHuE
Tema ypoka u4e /3
Z y o
< g
ol & E qacC
Z S Q= OB
1.BBeaenue 2u.
1 1 IIpeamer opranndeckoii 1 [Ipeamet opranndeckoit xumun. CTaHOBIEHUE OPTAaHUYECKOH XUMUH §1
XUMHHU KakHayku.BuTanu3sMuerokpax.
JLp. No 1 « Onpenenenne
9JIEMEHTAPHOTO COCTaBA
OPTaHMYECKHUX COETHHEHHI
2 2 | TeopusicTpoeHus 1 OCHOBHBIE TIOJIOKEHUS TEOPUH §2
OpraHAYEeCKUX COETMHEHHIM ctpoernsiA.M.byTieposa.BajgeHTHOCTh. DIEMEHTBICIIOCTOSIHHOMY NIEPEMEHHON
BaJICHTHOCTHI0. CTPYKTYpHBIEPOPMYIIBIHEOPTAHUYECKUX
uoprannyeckuxBeiecTB. TUMBIyTIepOHBIX [IENOYeK: JTUHEHAsl, pa3BETBICHHAS,
3aMKHyTasi. KpaTHOCTh XUMUYECKOMCBSI3U.
Nzomepust. Buapimzomepun. I loHATHEOB3aMMHOMBIMSAHUAATOMOB B MOJICKYJIaX
OpraHUYeCKUX BEUIECTB.
2. YT1i1eBoAOPOAbl U UX MPUPOAHBIE HCTOUHUKHU 74
3 3 | IlpupoHblii ra3. AnKaHsl. 1 3HaYEeHHETTPUPOAHOTOTa3aMHHBIX MPEACTBHBIX YTIEBOIOPOIOB B §3
JLp. Ne2 « Mzrorosienue Ka4eCTBETOIIMBAUXMMUUECKOTOCBIPbs. METaH U Jpyrue ajakaHbl Kak
MOJIeJIeH MOJIEKYJT aJIKaHOB) COCTaBHAsAYACTHIIPUPOJTHOTOrasa.
XUMUYECKUE CBOMCTBA MeTaHa, 00yClIaBIUBAIOIIUE €0
nprMeHeHHe(TopeHue, MMpoIIu3,rajoreHuposanue). [ omonorumerana, us3o-
MepusiMHOMeHKIaTypa.JleruapupoBanrestana. KpeknHrunoMe-pu3anusaikaHoB.
ANKUIbHBIE pa-TuKaibl. MexaHu3M CBOOOTHOpA-AMKATBLHOTO TaIOTeHHPOBAHUS ajl-
KaHOB.




AJIKEHBI. DTHIICH DTHIIEHKAKIIPEICTaBUTENbAIKe-HOB. [loTyueHne sTuiIeHa B PO-MbIIIIEHHOCTH §4
(mermapupoBaHUE TaHA) U B TabopaTopuH (Ieruapara- ius stanona). CBoiicTBa (ropeHue,
OpoMMpOBaHKe,TUIpaTaLs, IOTUMEPHU3aLHs, OKHCIEHHE paCTBOPOM
KMnO4)unprumeHeHnesTuiIeHa.
[Monmustunen. [ponwmnen. CtepeoperynsapHocTs nonumepa. OCHOB-HbIE TIOHATUS XUMUAU
BBICOKOMOJIEKYJISIPHBIX COETUHCHUN. Peakiiny noarumepusanmm.
[MonuaTrneH u 061aCTH €ro IPUMEHEHHUSL.
[Tonyuenue MOJIMATUIIEHA  TOJIMMepHU3aluei ITHUJIEHA, MOJIMIIPONTMIIEHA
IOJIMMEPHU3ALUEN TTPOITUIICHA.
[IpaBuiio B. B. MapkoBHMKOBa Ha ipuMepe nponwieHa. KauecTsen-
HblepeaKI[MMHAHETIPEAEIbHbIECO- €IUHEHNUS: 00eCcIBEUNBaHIE OpOM-
HOWBOJIBIMPACTBOPANIEPMAHTaHa- Ta KNS, ' OMOJIOTMYECKUI psii STHIICHOBBIX
YII€BOI0POJIOB, H30-Mepus (YIIIEpOTHOTO CKEJleTa U I0- JIOKEHUSI KPaTHOM CBS3H),
HO- MeHKJaTypa.llonydeHunesTuiena aeruaparaiyeii STaHona u JerupupoBaHeMdTaHa.
Anxanuensl. Kayaykn. Kayuykuerocsoiicta. Bynkannza-nuskayuyka.Pesuna. M3onpenkak 85
MOHOMEPIPUPOJTHOTOKAyUyKa.
Cunrernueckuit kKayuyk. 1,3-0yTa-areHKaKMOHOMED TUBUHUIIOBOTOM OyTaJMEHOBOTO
CHHTETHYECKHX Kay- UyKOB. VIHbIE XUMHUUECKHUE CBOMCTBA TUEHOB: I'aJOT€HUPOBAHKUE, THAPO-
rajoreHupoBaHue, rugpupoBanue. 1,2- u 1,4-npucoeaunenue. [lomy-uyeHue
JTUEHOBBIX yriieBoiopoaoB metoioM C. B. JlebeneBa u nerua- pupoBaHUEMAaKaHOB.
['omonoru-yeckuii psij CONPsXKEHHbBIX JUEHO- BBIX YIJIEBOJAOPOI0B, HOMEHKJIA- Typa.
Anxunsl. Auetwien. JI. P BrIcokoTeMmepaTypHoe Iams ale-THIEHAKaKoHau3001acTeiiero 86
Ne3 « [lonyuenue n npuMeneHus. I lonyyenuneaneruie-HanupoIM30MMeTaHauKapou,I-
CBOMCTBA alIETUIICHA HeIMcriocoOoMm.IlonydyennexkapOu-na Kanpips. XUMUUECKUECBOMCTBA alleTHIICHA:
rajoreHupoOBaHUE, THI-POTaTOreHUPOBAHUE (XJIOPBUHUI
UIMOJMBUHUIXJIOPU]I,ETONIPUME-HEHHE ), THApaTalus (peaKius
M.I" Kyueposa), rpumepusanus(peaxusH. JI.3enmmnckoro).l o-
MOJIOTMYECKUH PsiJl, ©U30MEPHUsI, HO-MEHKIIATypaaJKHUHOB.
Apensl. benzon OtkpbITHEOEH3011,eT0CBONCTBAN TIEPBbIE 00IACTH TPUMEHEHHS. Y CTAHOBJICHHE 87

XUMHYCCKOT'O CTPO-CHUA OcH301I1a. q)opMyna KeKyHe. COBpeMeHHHe MMPCACTABJICHUA O




cTpoeHunu OeH30a. XMMUUECKHEe CBOMCTBA OCH30J1a: raJoreHUpPOBa-
Hue, HuTposanue.[lonyuaennedbensona. 'omonor 6eH301a — TOJIYOII.

8 8 | Hedrs u ciocoOsI ee 1 Hedts, ee cocras, pu3HyecKre CBOMNCTBA U IPOUCXOXKIEHUE. DKO-IOTHIECKHE 88
nepepabotku. JI. P. Ne 4 « TIOCIIeICTBUS pasiuBa HePTurcocoOsi00prOpIcHUMU. [Ipotiecchl epepaboTku HEPTH:
ObHnapyxeHue pekTrdUKams, KpeKuHT, pudop-muHr.IIpogykreimepepaboTkuHe)-

HENPEAEITBHBIX COCIII/IHCHI/Iﬁ THUUXUCIOJIb30BaHue. I JoaaTre 00 OKTAaHOBOMYMCIIE.
B KHJIKUX HEPTEIIPOTYKTAX)

9 9 | KontpouspHas paboTa Ne 1 1

110 TeMe «YTJIEBOABD»
3.Kucnopoa- u a3oTcoaepkaiiue opraHu4eckue coeTMHeHus 184.
10- | 10- | EquHeTBO XMMHIYECKOI 2 OrtunoBsliicnupTrerocBoiicTBa. OkucnennesTaHona(pepmeHTaTus- §9
11 11 | opraHu3anum KUBBIX noe,okcunommen(1l)). Xumuge-ckue cBONCTBA STAHONA: IETUIPATa- LK,
OpraHu3MoOB Ha 3emiie. B3aMMOJICHCTBUE C HaTpHeM, TopeHne. [lomyuenne sTanoma rua-paTayeil STHIeHa,
Crmpter.JLp. Ne 5 « IIETOYHBIM TH/I- POJIM30MIaJIOT€HITaHa,0pokKEHH- €M caxapoB. ['oMonorndeckuit psj
CBoliCTBa ATHIIOBOTO OJTHOATOMHBIXCITUPTOB,H30MEPHs, HOMEHKIIaTypa. MHOTOATOMHBIE CITUPTHI:
CIIMPTaY» STHIICHTIIMKOJIb, TIIUIe-pHH. KauecTBeHHasT peakiinsi Ha MHOTOATOMHBIECITUPTHIL.
12 12 | ®enon 1 Crpoenuemonekynpiudu3ndeckue cBoiicTBagenona. Bzaumuoeims- 810
HHEaTOMOBBMOJIEKYJIaXOpraHuye- CKUXBellecTBHaNpuMepederona. XuMuieckue
CBOMCTBA (peHOIa, NOATBEPKAAIONIHE B3aHMHOE BJIMs-HUEATOMOB:KUCIOTHBIECBOICTBA
13 13 | Anpaerupl U KETOHBI. 1 TTpOn3BOICTBO M MCIIOJIE30BAHUE CTPOUTEIBHBIXHOT/ICTOYHBIXMATE-PHAJTIOB Ha OCHOBe | 8§11
oJIMMEpOB U3 (heHonohopManbAEruaAHbIX CMOJ U MX aHAJIOTOB. DPopManbIeru, ero
crpoenuenduzndeckruecBoicTa. Gopmanus. XumMuyeckue cBOUCTBA (hopMasbaeruia:
TUAPUPOBAHUE, OKUCIIEHUE. Peakiuu noauKoHieH-caiuu. ['oMoaoruueckuit psaanbie-
TU/I0B,U30MEPHS, HOMEHKIIATypa.
KauecTBenHas peakius Ha ajbje-
ruanytorpynmy.llonydenuedopmansaeruiananeTanbaeru1an3co-0TBETCTBYIOIHX
crpToB.IloHsITHEOKETOHAX.
14- | 14- | KapOonoBsle kucnotsl JL.P. | 2 Kap6oHOBBIEKHCIIOTHIBOPUPOICH 8§12
15 15 | Ne 6 « cBoiicTBa yKCYCHOIM BOBITY. XMMHYECKHECBOUCTBAKAPOOHOBBIXKUCIOTBCPABHEHUUCO CBOMCTBAMH COJISTHOM

KHUCJIOTBI»

KHCJIOTBI (BSaHMOHeﬁCTBHeCMCTaﬂﬂaMH,OC'HOBHBIMI/I OKCHAaMH, OCHOBAHUAMU, COJ'IHMI/I).
YKCYCHaH KHUCJIOTAa KaK CH&6BIﬁ3HCKTpOJII/IT,I/IOHHLIeypaB'
HeHI/IﬂpeaKHHﬁCCquaCTHGM.PG' aAKI1sA BTGPHCI)I/IKB.I_II/II/I. I'omomnoru-
IICCKI/II\/'IpHZ[l'[pEE,Z[EEJ'I]':;H]E:IXO,[[HOOC- HOBHBIX Kap6OHOBLIX KHUCJIOT, N30- MCpHUs,




HOMeHKJIaTypa. [losyuenne MypaBbBHHOMMYKCYCHONKHCIIOT.
OTtaenpHBIE PEACTABUTENN KUCIOT MHOTO CTPOEHHUS: OJIEMHOBAs, IMHOJIEBAs,
JINHOJIEHOBAas, OcH30MHas.

16 16 | CnoxHble 3UpHI, KUPHL, NzyuennecocraBaxupo. Kupsl 8§13
MBLIA PacTUTENTLHOTOMKUBOTHOTOIPOUCX 0K ICHUS, PA3TNUMSIBUXCOCTABE.
JL. P Ne 7. «CBoiicTBa [Munponu3xupoBUUXOMBLUIEHHUE.
KHUPOBY Msina. Cunrernyeckue Moromue cpeacrsa (CMC). Dxkonorndeckue acreKThl
npumenenuss CMC. I'uapupoBanue KUIKUX KUPOB.
[Ipon3BOACTBOTBEPABIX’KUPOBHAOCHOBE PACTUTEIbHBIXMACE].
[TonsiTie o cnoxubIX 3¢upax. CinoxHbie 3PUPH OAHOOCHOBHBIX
KapOOHOBBIXKUCIOTHOAHOATOMHBIXCIUPTOB. M30MepHANHOMEHK-TaTypa CI0AKHBIX
a¢upoB. Peakuus srepuduxanyu. Croxusle 3pupbIBIprpoae. KUpbIKaKCI0KHbIE
3(QUPBINTUIIEPUHAUBBICHINXKAPO KUCIOT
17| 17 | Yraesoxsl. MoHOCaxapusl CoCTaB YIIIeBOJIOB, NX HAXOXKJICHIE HPOIBBIPHPOie. SHAUECHHEYTIIe- 8§14
JI.P. Ne 8 « CpoiicTBa BOJIOBBTEXHUKE,0BITY,Ipon3BOIcTBE. KitaccuukanusyrieBojoB: MOHO-,/I1-
TJTFOKO3BD» UIIOJINCAXaPUIbI.
CrtpoeHue MOJIEKYIIbI TIIOKO3bI. JIBONCTBEHHOCT (yHKIIMU OpraHu-
4eCKOrOBELIECTBAHAIPUMEPETIIOKO3bI (IbJETUAOCTUPT). XUMUUECKHE CBOMCTBA
TJIFOKO3bI, TOKa3bI-BalOLINEIBOUCTBEHHOCTbEE(YHK- IIUU: THIPUPOBHUE,B3aIMOICHCT-
Buecruapokcugommenu(Il),okuc nenune (hepMeHTaTUBHOE, PEAKIIUs
«cepebpsiHoTO3epKaiay ). bposxkeruermoko3sl. DoTocuaTe3. PpyTo3a KAk
M30MEPTITIOKO3bI.
18 18 | ducaxapuabl u Caxapo3a kak npeacTaButenb quca-xapuaoB. [IpousBoactso caxapa. [lonaucaxapupr: 8§15
MOJIMCaXapHIBI Kpaxmall, euioio3a. CpaBHEHUE UX CTPOSHUsI U cBOMCTB. KauecTBeHHas peakius Ha
JLLP. Ne 9 « CBoiicTBa Kpaxmall.
Kpaxmasa
19 19 | KonrposbHas paboTtaNe 2 «
Kucnopoaconepxaiue
OpraHNYECcKHe BEHIECTBA»
20- 20- | AMuHBI. AHMJIMH [IpuposaHbie KpacuTenu Kak Npou3-BOAHbIE aHUIMHA. OTKPBITUE U CTPYKTYpa aHWJINHA. 816
21 21 Awmunorpynmna. OCHOBHbIE CBOICTBa aHWINHA. bpo-MUpoBaHue aHUIMHA (Ka4eCTBeH- Has

peakuys Ha aHWIKMH). B3auM-Hoe BiIMsIHUE aTOMOB B MOJIEKYJIaX OpraHMYECKHX
COCIVHECHUN Ha IIPU- MEpE aHUJIMHA.
[Tonyuenne anmnuna. Peakuus H. H. 3unuHa.




22-
23

22-
23

AMHUHOKHUCIIOTHL. beku.

JI.P. Ne 10 « CsoiicTBa
OEJIKOB»

Junentunsl. [lentuanas cBs3b. CHocoObINONyYeHUAAMUHOKUACIOT. AMHHOKHCIIOTHI B
npHupojie, uXOno-ioruyeckas poib. HezameHMMble aMUHOKUCIIOTHI.
benkukakOuonoimMepbl, uXcTpoeHne(NepBUYHASL, BTOPUIHASIUTPE-TUYHAS CTPYKTYPHI),
XMMHYECKUE CBOMCTBA (A€HATYpALMs, THIPOJIN3, KAYECTBEHHbIE PEaKIuu — OUypeTo-
BasMKCAHTONPOTEHHOBAS). buonornaeckreyHKIMUOCIKOB: CTPOHUTENbHAS,
(epMeHTaTHBHAsl, 3aIUTHAS, TPAHCIIOPTHAS, CUTHAJIbHAS UP.

817

24

24

HYKJICI/IHOBI)IG KHCJIOTHI

JHK u PHK kak 6uononumepsi. O0mias cxema cTpoeHus HykiaeoTuaa. CpaBHeHMe
ctpoeHus, Haxoxae-Hue B kietke u pynkuuit JJTHK u PHK. Bunst PHK u ux ¢pynkuuu.
[TonsiTe 0 OMOTEXHOJIOTHH U €€ UCTIOIb30BaHue. [IoHsATHE O TeHHON WH)KEHEPHH.
I'enno-mMomuuIIIPOBaHHBIEC TTPOTYKTHI.

8§18

25

25

DepMEeHTHI

[Monsitue o pepmenTax kak OMOIO-THYECKUX KaTalu3aTopax OeIKOBOM IPUPOIBL.
OcobeHHOCTH CTPOEHHS U CBOMCTB (CENEKTUBHOCTH U 3 PEeK-THBHOCTh, 3aBUCHMOCTD
aeiictBus oT TemnepaTypsl U pH cpenbl pacTBopa) pepMEHTOB 10 CpaBHEHHIO C HEOP-
raHMYeCKUMHU KaTaJu3aTopamHu.

3HaueHue GepMEHTOB ISl KU3HE-EeATeNbHOCTH KUBBIX Opranu3mMoB. [Ipumenenue
(epMEHTOB B IIPO-MBILIIEHHOCTH.

819

26

26

BuTtamMuHbl, rOpMOHBI,
JeKapcTBa

[MonstueoBuramMmunax. HopmbIino-TpedaeHUIBUTAMUHOBUUX P YHK-
uu.IlonsarueobaBUuTaMrUHO3aX, THIIOBUTAMUHO3aX, THIIEpBUTaMU-HO3aX. Kiaccudukanys
BUTaMiHOB. ButaMunCKakpe1cTaBUTENbBO-10paCTBOPUMbIXBUTAMUHOBUBUTA-
MHUHAKAKIIPEICTaBUTENbKHUPOPA- CTBOPUMBIXBUTAMUHOB.
[TonsiTHEOrOpMOHAXKAKOMOTIOTU- YECKH aKTUBHBIX BELIECTBAX, BbI-
HOJIHSIOUIMXHIOKPUHHYIOPETYIIS- IUIOKU3HE A TEIbHOCTHOPTaHN3-
MOB.BaxHeilecBoiicTBAropMo-HOB: BbICOKas (HPH3HOTIOTUYECKast ak- THBHOCTbD,
JHUCTaHIIMOHHOE AeHCT- BHe,0bICTpOepa3pyIeHieBTKaHAX. OTeIbHbIE TPEACTABUTENN
ropMo-HOB:uHCcynuHuaaApeHanuH. [ Ipo-punakrukacaxapHoroauadera.

[ToHsiTHE O CTEPOUIHBIX TOPMO- HaX Ha MIPUMEPE MOJIOBBIX TOPMO- HOB.
JlekapCTBEHHASXUMUS: OTATPOXU-MHUU(PAPMaKOTEPAITHUI0X UMHUO-
Tepanuu. AHTHOMOTUKHUKMCOAK-Tepro3. HapkoTiyeckue BemecTsa.
Hapxomanust,60pb0acHeiiunpo-puiaakTuka.

820




27 27 | KontpouspHast pabdota Ne 3 « | 1
a30TcoeprKaIne
OpPraHWYECKUE BEIICCTBA»

4. VlckyccTBEHHBIE U CUHTETUYECKUE NIoauMepsl. Pemenue 3anau. 9 u
28 28 | UckyccrBenHsle noaumepsl | 1 [TomMMepU3aIUSAIIONHKOHIEHCA- [IUAKAKCIIOCOOBINO Ty YEHHSICHH- TETHYECKUX §21
BBICOKOMOJIEKYIISIPHBIX coenHenuid. [Tomyuenne uckyccr-
BCHHBIXBBICOKOMOJICKYJIIPHBIXCO- €IMHEHUI XUMIYECKON Moan(UKa-
ITUEHTIPUPO THBIXTIOJUMEPOB.

29 29 | CuHTeTHYECKHE 1 CTpoeHHETIOIMMEPOB: TMHEWHOE, TTPOCTPAHCTBEHHOE,CETYATOC. 822

OpPraHWYECKUE COCTUHEHUS [TonsTHe 0 TUTacTMaccax. TepMo-IITacCTHYHBIE U TEPMOPEAKTUBHBIC TTONMMMEpBI. OT/IebHBIE
TPEJICTABH-TEIIN CHHTETHYECKHUX U UCKYCCTBEH- HBIX MTOJTMMEPOB: (eHoI0dop-
MaJIbJICTUIHBIE CMOJIBI, TIOJUBH- HIITXJIOPUJ, Te(IIOH, ISIUTYITOH/T.

30 30 | IIp padoTaNe 1 « 1 KagectBennast peakmusi, OpomMHast Boja, nmpasuia Th Ctp 180
Wnentuduxarms
OPraHWYECKUX COCAMHCHUIDY

31 31 | IIp pabora Ne 2 « 1 KauecTBeHHBIC peakiiny Ha paclio3HaBaHUE TIACTMACC U BOJIOKOH, npaBmiia Th Crp 181
Pacno3naBanue niactmace u
BOJIOKOH»

32 32 | Pemenne pacyeTHBIX 3a1a4 1 MaccoBast 107151, INIOTHOCTh OJTHOTO Ta3a Mo JAPYroMy 3agaun B
Ha BBIBOJI (POPMYIIBI TeTpaau
OpPraHu4ecKOTO COCITUHECHUS
10 MacCOBBIM JIOJISIM
JJIEMEHTOB

33 33 | Pemenue pacuetHbix 3amau | 1 DK30TepMUYECKHUE YPABHEHUS PEAKIIUi, MOJIbHBIC COOTHOIIICHHSI. 3anauu B
Ha BBIBOJI (DOPMYIIBI TeTpaau
OpPraHu4ecKOTO COCITUHCHUS
0 MPOJYKTaM CrOpaHHUs

34 34 | O60061eHue 1o Kypey 1 Tect B
xumuu 10 kimacca dhopmare

EI'D

35 35 | Urorosast KOHTpOJIbHAS 1




pabota

36

36

PaGora Hajx ommbkamMu
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