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KonmuecTBo yacoB-68
Cpok peanuzauuu 1 yuyeOHBIN roa

Pabouas mporpamma yuebHoro kypca no xumuu uist 10 kaacca pazpaborana Ha OCHOBE
nporpaMmsbl Kypca xumuu utst 10 kiacca 001eo0pa3oBaTeNbHBIX YIpEKICHHI (0a30BbIN
ypoBens) O.C. I'abpuensna (2005 r.) u [IpumepHoil mporpamMmbl CpeHero (IIOJTHOTO) 00IIero
oOpa3oBanus o xumuu (6a30BbeIi ypoBeHs) 2006 T.

Yyeonuk: Xumus. 10 knacc. bazoBbiit ypoBeHb: YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaenuit / O.C. I'abpuensa, U.I'. Octpoymos, C.A. Cnagkos - M.: Ilpocsemienue, 2019.-
127c.

ITosicHuTeNbHAS 3alIHCKA
MecTo yueOoHOro npeamera «XuMHUs»» B y4eOHOM IJIaHe.

[To ronoBomy kanengapuomy rpapuxky MBOY «bapamesckas COIL» na 2020 - 2021
yueOHbIi roa A 10 kimacca nperycMOoTpeHo 34 y4eOHbIX HEeAeau, 0 y4eOHOMY IUIaHY LIKOJIbI
Ha 2020 - 2021 y4eOHBIM TOA HA W3YYEHHE XMMHUU OTBOJIMTCS B MHBApUATUBHOHN 4yactu 1 4 B
HEJIEJII0 U B BApUATUBHOM YacTH — | 4. B HENENIO, CIe0BaTeNIbHO, paboyas mporpaMma J0JKHa
OBITH CIUIaHMpOBaHAa Ha 68 4 B roA. JlOMOMHUTENbHBIN Yac HampaBjieH Ha Ooiiee yriayOieHHoe
M3YYCHHUE HEKOTOPBIX TEM, BBIPAOOTKY YMEHU OTPEIENIATh KJIACChl OPraHUIeCKUX COSTMHCHUH,
COCTaBIISITh CTPYKTYpHbIE (OPMYJbl OpPraHUYECKHX COCJAMHEHUN, Ha3bIBaTh WX, YMEHUU B
COCTABJICHUM YypPaBHEHUN XUMHUYECKUX PEaKIM, XapaKTePU3YIOIIUX XUMHUYECKHUE CBOMCTBA
OpPraHWYECKUX COCAUHEHUN, METOJAOB M MPUHUUIIOB peuieHus 3aaad. JlaHHble ymeHus
HEOOXOAUMBI O00YYaIOIUMCS [UJISl  YCIICIIHOTO MPOXOXKACHHUS TOCYJAapCTBEHHOM MTOTOBOM
aTTeCTalMy N0 XMMUU. DT YMEHHUS SBIISIIOTCS OCHOBHBIM IOKA3aTENIsIM TBOPUYECKOI'O YCBOCHUS
npeameta. Kpome Toro, perieHue 3a1aq 1 yMEHUS COCTaBISATh YPaBHEHUSI XUMHUYECKUX PEaKIUi
Py U3YyYEHUH TEOPUU TMO3BOJISIET Jydllle pa3oOpaThCs B HEM M YCBOWTH Hanbosee CIOXKHBIC
BOITPOCHI.

W3ydenne xumun Ha 6a30BOM ypOBHE CpPEAHETO OOIIero oOpa3oBaHMs HAIPaBICHO Ha
JIOCTHKEHUE CIEAYIONIUX Lese:

* OCBOCHHME 3HAHUM O XUMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI
MHUpPa, BOKHEHIIINX XUMUYECKUX TTOHITHUSIX, 3aKOHAX U TEOPHSIX;

* OBJIaJlecHHe YMEHUSIMH TIPUMEHATh T[OJNYYCHHbIE 3HAHUA [N OOBACHEHUS
Pa3HOOOPA3HBIX XUMUYECKUX SIBJICHUW M CBOMCTB BEIIECTB, OLICHKH POJU XMMHH B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUM U MOTYYEHUN HOBBIX MAaTE€pPHAJIOB;

* pa3BUTHEe TIO3HABATEIIbHBIX HWHTEPECOB W MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B
MPOIIECCE CaMOCTOSITENILHOTO MPHOOPETEeHUST XUMHYECKHX 3HAHWA C HCIOJIb30BAaHUEM
Pa3TUYHBIX UCTOYHUKOB MH(OPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

* BOCIHMTAHHME YOEKICHHOCTH B IO3UTUBHON pOIM XHMMHUU B KU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIWMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO U
OKpYXKarollleH cpere;

* NpUMeHeHHe NOJYYeHHbIX 3HAHUH W yMeHHWi#l i1 0€30MacHOr0 HCIOIb30BAHUS
BEIIECTB M MaTepuajoB B OBITY, CEICKOM XO3iCTBE W Ha TMPOU3BOJACTBE, PEUICHUS
MPaKTUYECKUX 3a]ad B MOBCEIHEBHOM XWU3HM, MPEAYNPEKICHUS SBICHHUH, HAHOCSIIUX BPE
3/I0POBBIO YEJIOBEKA U OKPYXkAIOLIEH cpeie.

I[lnanupyemble pe3y/ibTaThl H3yYeHHUs Y4eOHOT0 MpeaMeTa
JINYHOCTHBIE:



— TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIMXCS K CaMOPa3BUTHUIO U CaMOBOCHUTAHHUIO B
COOTBETCTBHUH C OOIIEYETIOBEYECKUMH LIEHHOCTSIMH U HI€aIaMU TPAXKAAHCKOTO 0OIIECTBa;

— TMPUHATHE W peanu3alus LEeHHOCTeW 3J0poBOro u 0Oe3omacHoro oOpa3a KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3MYECKOMY H
MICUXOJIOTHYECKOMY 3/I0pPOBBIO;

— HENpUsTUE BPEAHBIX MPUBBIUCK: KYPEHHUs], YIIOTPEOIEHUS aJTKOTr0JIsl, HAPKOTHUKOB.

— yBaX€HME K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH mepen PonuHoil, ropaoctu 3a
CBOM Kpal, CBOKO PoauHy, poluioe U HacTOsIIee MHOTOHAIMOHAIBLHOT0 Hapoaa Poceuu;

— TMPUHATHE  TYMAHUCTUYECKUX  IIEHHOCTEH,  OCO3HAHHOE,  YBaXHUTEIbHOE U
n00pokKenaTenbHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— cnocoOHOCTh K COMEPEKUBAHUIO U (POPMHUPOBAHNE TTO3UTUBHOTO OTHOIICHUS K JIFOISIM, B
TOM YHUCJE K JIMIAM C OIpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M MHBaluAaM; OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M TCUXOJOTHYECKOMY 370POBBIO
JIPYTHX JIIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO ITOMOIIIb;

— pa3BUTHE KOMIIETEHLMH COTPYAHMYECTBA CO CBEPCTHUKAMH, JETbMHM MJIAJIIIETO
BO3pacTta,  B3pOCIABIMH B 00pa3oBaTeNbHOM,  OOIIECTBEHHO  TOJE3HOHM,  y4yeOHO-
M CCJIEIOBATEIbCKOM, IPOEKTHON U IPYIrUX BUJAX JESATEIbHOCTH.

— MHPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS  HAyKH,
3HAYMMOCTHU HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHHE JIOCTOBEPHOU
uH(popMalel 0 MEePeqOBBIX AOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
IPOTSKEHUM BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHE K HENPEPhIBHOMY OOpa30BAHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodeccnoHalbHOM 1 001IeCTBEHHON JeSTEIbHOCTH;

— DJKOJIOTMYECKas KylbTypa, O€peXKHO€ OTHOLIEHHS K pPOAHOW 3emile, INPUPOIHBIM
OorarctBam Poccum u Mupa; MOHMMaHUE BIHMSHHS COIUAIBHO-PKOHOMHUYECKHX IMPOIECCOB Ha
COCTOSHUE TPUPOJHONW M COIMAJIBHON Cpenbl, OTBETCTBEHHOCTh 3@ COCTOSIHUE HPUPOJHBIX
PECYpPCOB; YMEHHUS W HABBIKM Pa3yMHOTO MPHPOAOINONIB30BAaHUSA, HETEPIIMMOE OTHOIIECHUE K
JNEUCTBUSAM, MNPUHOCALUIMM BpeA JKOJIOTUH; NIPUOOPETEHHE OINbITa 3KOJIOr0-HalpaBIE€HHOU
JESITEIIbHOCTH;

— OCO3HaHHBIN BBIOOp Oyaymiel npodeccun Kak MyTh U CIIOCO0 peain3aiiuiu COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

—  TOTPEeOHOCTh TPYAUTHCS, YBOKEHHE K TPYAY U JIIOJISIM TPYJa, TPYAOBBIM TOCTHKCHHSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHWE K pa3HbIM BHJaM TPYAOBOM
JeSITEIbHOCTH.

MeranpeamerHbie:
PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
—  CaMOCTOSITENILHO OIpPeNeNATh IeNd, 3a7aBaTh MapaMeTPbl U KPUTEPHH, IO KOTOPHIM MOKHO
OTIpEAENUTh, YTO L€ IOCTUTHYTA;
— CTaBUTh M (QOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON AEATEIHLHOCTH M
KU3HEHHBIX CUTYaITUsIX;
— BbIOMpaTh MYyTh JOCTIDKEHHUS 1T, IUIAHUPOBaTh pEIICHHE TIOCTaBICHHBIX 3ajad,
ONTUMU3UPYS MaTEepHAIbHBIC U HEMaTepUAIbHBIC 3aTPATHI;
— OpraHu3oBbIBaTh J(PGEKTUBHBII TMOUCK PECypcoB, HEOOXOMUMBIX JUIS JOCTHKEHHS
MMOCTABIICHHOM IIEJIH;
—  CONOCTAaBJIAThH NOJIYYEHHBIA PE3YNIbTAT I€ATEIbHOCTHU C IOCTABICHHON 3apaHee LEbIO.
ITo3naBaTebHbIE YHMBepPcaJIbHbIE YUeOHblIe AelicTBUS
— HCKaTh M HaXOJAUTh 00OOIIEHHBIE CIIOCOOBI pelIeHus 3aa4, B TOM YHCIE, OCYIIECTBIATh
pa3BepHYTHI WH()OPMAITMOHHBIA TIOMCK U CTaBUTh HAa €r0 OCHOBE HOBBIC (y4cOHBIC U
MO3HABATENbHBIE) 3a/1a4H;

— KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh HH(POPMAIMIO C Pa3HBIX IMO3MIIHH,

pacmo3HaBath U (PUKCHPOBATh MPOTUBOPEUNS B MH()OPMAIIMOHHBIX HCTOYHUKAX;

— HCIOJIb30BaTh pAa3JIMYHbIE MOJEIBbHO-CXEMAaTUUYECKHE CpelCcTBa JJid MpPEJCTaBICHUS
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CYIIECTBEHHBIX CBSI3€H W OTHOIICHWH, a TakKe IMPOTUBOPEUYUM, BBIABICHHBIX B
UH(POPMALIMOHHBIX HCTOYHUKAX;

HAXOJUTh U MPHUBOJIUTH KPUTHUYECKHE apryMEHThl B OTHOLIECHUM JCHCTBUM U CY>KICHHM
JIPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTUYECKHM 3aMEYAaHHUSM B OTHOLLECHUU
COOCTBEHHOTO CY)KJIEHUsI, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;
BBICTpAauBaTh UHIMBUIYaJIbHYIO 00pa30BaTEIbHYI0 TPAEKTOPUIO, YUUTHIBAsI OIPAaHUYEHUS
CO CTOpPOHBI APYTUX YYAaCTHUKOB M PECYPCHBIE OIpaHUYCHHS; MEHSITh U YIEPKUBATh
Ppa3HbIC TO3UIINU B MO3HaABATCIILHOM ACATCIIbHOCTH.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUSA

OCYILECTBIISATh JEIOBYI0D KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIIBIMHU
(kak BHYTpW 0Opa3oBaTeNbHON OpraHW3alld, TaK M 3a €€ Mpeaeiamu), Moa0uparh
MapTHEPOB JUIS JIEJIOBOM KOMMYHHUKAIIUHM HUCXOJs U3 COOOpaKeHUH pe3yIbTaTUBHOCTH
B3aUMOJCHUCTBUS, a HE JAYHBIX CUMIIATHI;

P OCYIIECTBJICHUHM TPYIIOBOH pPaOOThI OBITh KaK PYKOBOJMUTENIEM, TaK W YICHOM
KOMaHJIbl B Pa3HBIX poOJIIX (reHepaTop HUJeH, KPUTHUK, UCIOJHHUTEINb, BBICTYNAIOLIUN,
9KCTEPT U T.1.);

pa3BEpPHYTO, JIOTUYHO M TOYHO H3JIararb CBOK TOYKY 3pE€HHUS C HCIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

IIpexmeTHbIe:
B pesyabTare nzyuenus yueOHOro npeamera «XuMus» Ha ypoBHe CpeHero oo1ero
0o0pa3oBaHuMA:

BoinmyckHuk Ha 6230BOM YPOBHE HAYUMTCSH:
pacKpelBaTh Ha IpHUMEpax poJib XUMUU B (OPMUPOBAHMM COBPEMEHHON HaydyHOU
KApTHUHBI MUpPa U B IPAKTUYECKON 1€ATEILHOCTH YEJIOBEKA;
JEMOHCTPUpPOBAaTh Ha IpUMEpax B3aMMOCBS3b MEXIy XHUMHUEH U JApYyrUMHU
C€CTCCTBCHHBIMU HAYKaMU,
pacKphIBaTh Ha MPUMEpax MOJI0XKEHU TEOPUU XUMHUUECKOro ctpoeHus A.M. bytieposa;
noHumarth ¢usnueckuil cmpica llepuonnueckoro 3akona .M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKHMX 3JEMEHTOB U 00pa30BaHHBIX UMHU
BEIIECTB OT 3JIEKTPOHHOT'O CTPOECHUSI aTOMOB;
OOBSICHATh NMPUYMHBI MHOTOOOpa3usi BELIECTB Ha OCHOBE OOIMX MpEeACTaBICHUN 00 MX
COCTaBE€ U CTPOCHUH;
IIPUMEHATH TPaBHJIa CUCTEMATHUECKON MEXIYHapOAHONW HOMEHKJIATYpbl KaK CpEACTBa
pa3IuYeHus U UACHTU(UKAIIMK BELIECTB 10 UX COCTaBY U CTPOCHHUIO;
COCTaBJIATh MOJIEKYJIIPHBIE U CTPYKTYpHBIE (OPMYJIBI OPraHMYECKUX BELIECTB Kak
HOCUTEJEeH MHPOpMAIMK O CTPOEHUU BEUIECTBA, €r0 CBOMCTBAX M MPUHAMJIEKHOCTH K
OIPEECIIEHHOMY KJIaCCy COEIMHEHUM;
XapaKTepu30BaTh OpPraHMYECKHWE BEILIECTBA IO COCTaBy, CTPOEHUIO U CBOMCTBaM,
YCTaHABIMBATh NPUUYMHHO-CIECICTBEHHBIE CBSI3M MEXIY INaHHBIMU XapaKTEPUCTUKaAMH
BEIIIECTBA;
IPUBOJIUTH IPUMEPHl XMUMHUYECKUX DPEAKIHM, PAaCKPBIBAIOIIUX XapaKTEpHbIE CBOMCTBA
TUITUYHBIX HpeI[CTaBI/ITGJ'ICI\/JI KJIaCCOB OpPTraHU4YCCKUX BECUICCTB (¢ ICJIBIO nux
UAECHTUPUKAIMY U 00bSICHEHHsI 00JaCTH MPUMEHEHUS;
IMPOTrHO3UPOBATE BO3MOKHOCTH IMPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ Ha OCHOBE 3HAHHUHU O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
HCIIOJIB30BaTh 3HaHWA O COCTABC, CTPOCHHUU H XHUMHUUYCCKHUX CBOMCTBAX BECUIECCTB OJIs
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITeTbHOCTH;
NPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIOJIb30BAaHUS MPOIYKTOB MepepabOoTKU HEPTH U
IPUPOHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN (NOJMATHIIEHA, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);
IIPOBOAMTH ONBITHI IO PACIO3HABAHMIO OPraHMUYECKUX BEIIECTB: INIMIIEPUHA, YKCYCHOU
KHCJIOTBI, HCIIPCACIbHBIX XUPOB, I'IFOKO3bI, Kpaxmala, OEJIKOB — B COCTaBe IIUIIIEBBIX
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MIPOJIYKTOB U KOCMETUYECKUX CPECTB;

— BIAJETh MpaBWJIaMU U MpueMaMu 0e30macHoi paboThl C XUMUYECKUMH BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

— YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XMMUUYECKOU PEAKIIMU U CMEIICHUS! XUMHUUYECKOTO
paBHOBECHSI OT PA3IUYHBIX (DAKTOPOB C IENbIO OMpPENeTICHHs] ONTUMAIBbHBIX YCIOBHMA
MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;

— IMPUBOJUTH PUMEPHI TUAPOIIN3A COJIEH B IOBCEIHEBHOM KU3HU YEJIOBEKA;

— TMPUBOJUTH TMPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PpEaKIMHd B  HPHUPOJE,
MIPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEACITEIIBHOCTA OPraHU3MOB;

— MPHUBOJIUTH NPUMEPbl XHUMHUYECKHUX PpEaKLIMH, PpPaCKpBHIBAIOIIMX OOLIHMEe XUMHYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAJJIOB U HEMETAJIOB;

— TMPOBOAWTH pacueThl Ha HAXO0XACHHUE MOJEKYJIApHOH (OpMyIbl yriaeBoaopoAa o
MPOJYKTaM CrOpaHuss U 1O €ro OTHOCUTEIHHOM IIJIOTHOCTM M MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB;

— BJAJIETh MpPaBWIAMH OE€30MACHOTO OOpAIllEHUS C €AKUMH, TOPIOYUMHU M TOKCHYHBIMU
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHUMHH;

— OCYIICCTBIISATh TMOWCK XMMHYECKOW HH(OpPMAIMKM IO Ha3BaHUAM, UIACHTH(HKATOpam,
CTPYKTYpPHBIM (pOpMyJIaM BEILIECTB;

— KpPUTHUYECKH  OICHUBAaTh M  HWHTCPIPETHPOBATH  XUMHUYECKY0  HH(pOpMaImio,
coJleprKallyrocsi B COOOLIEHUSIX CPeACTB MaccoBod mH(opmanmu, pecypcax MHtepHera,
Hay4YHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B
LEJSIX BBISIBJICHUSI OIIMOOYHBIX CYXKACHUH U (YOPMUPOBAHMSI COOCTBEHHOM MO3UIINH;

— TMPEICTaBIATh NMYTU PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOAIIUX IEpPe]] YEIOBEUECTBOM:
9KOJIOTHYECKUX, SJHEPTeTUUECKUX, CHIPBEBBIX, U POJIb XMMHUHU B PEIICHUHU 3TUX MPOOIEM.

BorinyckHUK HA 6230BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTbCS:

— WUIIOCTPUPOBATh HAa NPUMEPAX CTAHOBIECHHUE U SBOJIOLMIO OPTaHMYECKOW XMMHUHU Kak
HayK{ Ha Pa3JIMYHBIX UCTOPUUYECKUX dTANaxX €€ Pa3BUTHS;

— HCIOJIb30BaTh METOJbl HAy4YHOTO TMO3HAHMS TMPHU BBHINOJIHEHUU MPOEKTOB M Yy4eOHO-
WCCJIEIOBATENIbCKUX  3a]ad 10 M3YYCHHIO CBOWCTB, CIIOCOOOB TIOJNY4CHHS U
pacno3HaBaHUsl OPraHUYECKUX BELIECTB;

— OOBSCHATH TPHUPOAY M CIOCOOBI O00pa30BaHUS XUMHUYECKOM CBSI3U: KOBAJCHTHOU
(MONsIpHO#, HEMONSPHOM), HWOHHOM, METAIUYECKOH, BOJOPOJHONM — C METbIo
OTpeIeTICHUsI XUMUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBJIMBAaThb T'€HETHMYECKYIO CBSI3b MEXAY KJIACCAMM OPraHWYECKHUX BEIIECTB MJIs
000CHOBaHUS TPUHIUIHAILHON BO3MOXKHOCTH TIOJYUYEHUSI OPTaHHMYECKUX COETUHEHUU
3a/IaHHOTO COCTaBa U CTPOCHMS;

— YCTaHaABJIMBAaTh B3aMMOCBS3H MEXIY (paKTaMH M TEOpUEH, MPUUYMHON U CJIEICTBHEM TPH
aHayiu3e MPOOJEMHBIX CHUTyalluii U OOOCHOBAaHHWU TMPUHUMAEMBIX PEIICHHH Ha OCHOBE
XAMHYECKUX 3HAHUM.

TpeGoBanus K YpOBHIO OATOTOBKH 00y4aIOIIUXCS.

Yuyamuecs B pe3yJibTaTe YCBOCHHUS Pa3/iesia q0/:KHbI 3HATH/TIOHUMATh:

® BOKHEHIIINE XUMUYECKUE TIOHITHS: BEHIECTBO, XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHAsT aTOMHAsi U MOJIEKYJISIpHAs MacChl, HWOH, aJUIOTPOMNUs, U30TOIbI, XUMHUYECKas
CBSI3b, 3JIEKTPOOTPULIATEIBHOCTh, BaJE€HTHOCTb, CTENEHb OKHUCIIEHMS, MOJIb, MOJIIpHas Macca,
MOJISIDHBI  00BEM, BEIIECTBA MOJEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOEHHUS, PacTBOPHI,
ANEKTPOJIUT W HEIJEKTPOJUT,  DJIEKTPOJUTHYECKAs  JUCCOLMAlLMSA, OKHCIUTEIb U
BOCCTAHOBUTENb, OKHCJIEHHE M BOCCTAaHOBJIEHHE, TEMIoBOH 3(Q(EKT peakuuu, CKOPOCTb
XUMUYECKOM  peaklMH, KaTaliu3, XHMHYECKOE paBHOBECHE,  YIJIEPOAHBIM  CKEJeT,
GyHKIMOHATBHAS TPYITIA, H30MEPHS, TOMOJIOTHS;

® OCHOBHBIE 3aKOHbl XHMHH: COXPAaHEHHME MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEePUOIUYECKHI 3aKOH;



® OCHOBHBIE TEOPUHM XHUMHH: XHMHUYECKOW CBS3H, SJIEKTPOJIUTHYECKOW JHCCOLMALNU,
CTPOEHHUSI OPTAHMYECKUX COCAUHEHUN;

® BAUKHEHIIIME BEIIECTBA M MATEPUANIBI: METaH, STUJICH, alleTH/IeH; OCH30J1, ATAHOM, YKHUPHI,
MbLJIa, TJIFOKO3a, caxapo3a, KpaxMmai, KJIeTdaTka, OeNKH, MCKYCCTBEHHBIC W CHHTETUYCCKUE
BOJIOKHA, Kay4yKH, [1JTACTMACCHI;

yMeTh:

® Ha3bIBaTh U3YUYCHHBIE BEIIECTBA [10 «TPUBUAIIBHOW» U MEXIYHAPOJAHOW HOMEHKIIATYPE;

® OIIPE/ACINIATh: BaJCHTHOCTb M CTENEHb OKHUCIEHHUS XHWMHYECKHX 3JEMEHTOB, THI
XMMUYECKOM CBSI3M B COCIMHEHMSX, 3apsA] HOHA, XapakTep cpeAbl B BOJHBIX PacTBOPAX
OPTraHUYECKUX COCIUHEHUU, OKHUCIHUTENb M BOCCTAHOBUTENb, MPUHAJJICKHOCTh BEIIECTB K
pa3IMYHBIM KJlaccaM OPraHUYEeCKUX COCIUHEHUN;

® XapaKTEepU30BaTh: OCHOBHBIE KJacChl OPraHUYECKHUX COCIUHEHUN; CTPOCHHE U
XUMUYECKHE CBOMCTBA U3YUYECHHBIX OPraHUYECKUX COCAUHEHUN;

® 00BSACHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS; MPUPOTY
XUMUYECKOM CBSI3M (MOHHOM, KOBAJEHTHOM, METa/NIMYeCKOW), 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON pPeaKIMU U MOJ0KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3JIMYHBIX (PaKTOPOB;

® BBINOJIHATh XUMMUYECKUN SKCIIEPUMEHT [0 PACIO3HABAHUIO BAXKHEHIIMX OPraHUYECKHUX
BEIIECTB;

® [IPOBOJIUTH CAMOCTOSITEIbHBIA MOMCK XMMHUYECKONH HH(POpPMAIMU C HCIOJIb30BAHUEM
pa3IMYHBIX MCTOYHUKOB (HAyYHO-TIONYJSPHBIX W3JAaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEpHETA); UCIIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH /U1 00pabOTKK W Tepeaadun
XUMHUYECKON HHPOpMAIUK U €€ PEICTaBICHUS B Pa3INYHbIX (hopMax;

® ICTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA W YMEHMS B MPAKTHUECKOW IEATEIBHOCTH U
MOBCETHEBHOM KU3HU JIJISI:

v OOBSICHEHUS] XMMHUYECKUX SBJICHUH, MPOUCXOAANIMX B TpPUPOJC, OBITY W Ha
MIPOU3BO/ICTRBE;

v OINpENEeJICHUs BO3MOXXKHOCTH NPOTCKAHUS XUMHUYECKHUX IPEBpAIICHUH B
PAa3JIMYHBIX YCJIOBUAX U OLICHKH UX HOCHGHCTBHﬁ;

v 9KOJIOTUYECKU TPAMOTHOT'O TIOBEJICHUS B OKPYXKAFOIIEH cpelie;

v OLICHKH BIIMSHHS XMMHUYECKOTO 3arpsi3HEHHsI OKPYIKAIOIIEW Cpelbl Ha OPraHU3M
YeNoBeKa U IPYTUe KUBbIE OPraHU3MBI;

v 0e3omacHOTO  OOpalieHusi ¢ TOPIOYMMHM W TOKCHYHBIMH  BEIIECTBAMH,

71a00paTOpHBIM 000PYI0OBAHUEM;
IIPUTOTOBIICHHUS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;
v KPUTUYECKOH OLEHKHU JIOCTOBEPHOCTH XUMHUECKOW MH(POPMALIUH, MOCTYAIOLIeH
U3 Pa3HBIX UCTOYHUKOB.

Copepxxanue nporpamMmmbl «Opranudeckasi XuMHus»

Tema 1. Ilpexmer opranudveckoii xumum. Teopusi CTpPOeHMS OPraHUYeCKHX
coequHeHui (74.)

[Ipenmer  opranuueckod  xumuu. CpaBHEHHME  OpPraHMYECKUX  COEAMHEHHH C
HeopraHnyeckumHu. [IpupoiHbIe, HCKYCCTBEHHBIE U CUHTETUYECKHUE OPTaHUYECKUE COEAMHEHUS.

BaneHTHOCTE. XMMHYECKOE CTPOCHHME KAK IMOPAINOK COEIUHEHUs aTOMOB B MOJIEKYIIE
COTJIJaCHO MX BAJEHTHOCTH. (OCHOBHBIE IIOJIOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
coenuHeHU. IloHsATHE O TOMOJOTMH W TOMOJOrax, M30MEpUU U H30Mepax. XHUMHYECKUE
(bopMyJIbl U MOJIETH MOJIEKYJ B OPraHUYECKON XUMUH.

JAeMoHcTpanuu. Mozenu MOJIEKYII TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCIUHEHUM.

Tema 2. Yri1eBoa0poabl M X NPUPOJAHbIE HCTOYHUKH (214.)

[IpenenbHble yrieBomopoabl. AJKaHbl. AJIKaHbBl: TOMOJIOTUYECKUH psA, H30MEpUsi U
HOMEHKJIaTypa aJKaHOB. XHMMHYECKHE CBOICTBa ajlKaHOB (Ha NpUMEpPE MeTaHa U JSTaHa):
TOpEHHE, 3aMELICHUE, paslIoKEHUEe U JAerugapuposanue. lIpuMeHeHue ankaHOB Ha OCHOBE
CBOMCTB.



HenpenenbHuble yriaeBomopoibl. AJKEHbl. DTWJIEH, €ro MojiyueHue (IeruapupoBaHHEM
dTaHa U JeTuaparaiueit 3Tanona). XuMHUeCKue CBOMCTBa dTHiIeHa (0OeciBedyrnBaHEe OPOMHOI
BOJBI U pacTBOpa IMepMaHTraHaTa Kaius), Tuiaparauus, nonumepusauus. [lomusTunen, ero
CBOMCTBA U ITpuMeHeHue. [ [pumenenue sTuieHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [lonsaTtue 06 ankaaneHax Kak yriieBoJAOpoJax ¢ ABYMsI ABOMHBIMU
cBsI3AMU. XMMUYECKHE CBOIcTBa OyTanueHa-1,3 u u3onpena: odecreunBanine OpOMHON BOJBI U
noJiMMepu3anus B kayuyku. Pe3una.

ANKUHBI. AICTWIEH, €ro IOJIydeHHE NHPOJIU30M MeTaHa U KapOWTHBIM CIOCOOOM.
XuMHYecKue CBOMCTBA alleTUIIeHa: ropeHue, odecliBeunBaHue OpPOMHOM BOJIbI, TPUCOEAUHEHUE
XJopoBojopona u ruaparauus. llpumeHeHue aneTuneHa Ha OCHOBE CBOMCTB. Peaknus
NoJIMMEpU3aLH BUHWIXJIopUaa. [lonMBUHUIXIIOpU U €0 IPUMEHEHHE.

ApomaTudecKue yIjIeBOJOPOJbl, WM apeHbl. beH30il. [Tonyuenune Oenzona wu3
LMKJIOTEKCaHa W aleTWieHa. XMMHUYECKHE CBOICTBa O€H30ja: TOpPEHHE, T'aJOreHUpPOBaHUE,
HutpoBanue. [Ipumenenune 6eH301a HA OCHOBE CBOWCTB.

ITpupoaHsbIil ra3 Kak TOIIMBO. IIpernmyiecTso npupoaHOro rasza nepea ApyruMu BUJaMu
toruBa. CocTaB MpUPOJHOTO rasa.

Hedpts. CocraB um mnepepabotka nHeptu. Hedrenponykrel. bensun u monsrtue 00
OKTaHOBOM YHCIIE.

KameHnHbIit yrons u ero nepepadborka. Kokcoxumuueckoe npou3BOICTBO U €r0 MPOIYKIIMSL.

JdemoncTpanun. ['opeHue merana, 3TuiieHa, auetuieHa. OTHOIIEHHE MeTaHa, HTUIICHA,
aneTuieHa U OeH30Ja K pacTBOpY IepMaHraHara kKaiaus u OpomHoi Boje. [lonyuenue stunena
peakuei neruapaTaluy 3TaHojda U JEHOJUMEpPU3AlMK MOJMATHIICHA, alleTUIeHa KapOUIHBIM
crnocoboM. PasnoxeHue kayuyyka INpU HarpeBaHUHU, HCIBITAHWE IMPOJYKTOB pPAa3IOKEHHsS Ha
HenpeaenbHocTh. Komnekius o6pa3ioB HeTH U HEPTEPOTYKTOB.

Jlaboparopnble 3xkcnepuMeHThl. 1. OrnpezeneHne EeMEHTHOTO COCTaBa OPraHUYECKUX
coenuHeHUi. 2. M3roroBinenue monenei MoJieKyn yrieBoaoponoB. 3. McciaenoBanue CBOMCTB
kaydyka. 5. OsnakomsieHue c Kouiekuusimu:  «HedTh u mponykTsl €€ mnepepaboTKu»,
«KameHHBIN yroiib U MPOAYKTHI €ro MepepadoTKm»

O0o0menune 3HaHUH 110 TeMe «YTJIEBOJAOPObl U UX NPUPOAHBIE UCTOUYHUKI.

KonTpoasnasi padora Nel mo teme «YTJI€BOAOPOILI U UX MPUPOIHBIE UCTOYHUKHU

Tema 3. Kucsiopoa- u a3orcoaep:xaniue oprannieckue coequHenus (304.)

Kucaopon conep:xamme opranndeckue coeqrnHenus (204acon)

Opnoatomuble cnupThl. [lonydeHne »TaHona OpOXEHUEM TJIOKO3bI M TUApaTanuei
sTUIeHA. ['uapokcuibHas rpynna kak gyHkinuonanbHas. [IpencraBneHne o BOJIOPOIHON CBS3H.
XUMHYECKHE CBOMCTBA ATAaHOJIA: TOPEHUE, B3aUMOICHCTBHE C HATpUeM, 00pa30oBaHKE MPOCTHIX U
CIIOKHBIX 3(QUpPOB, OKHMCJIECHHE B anpAerua. I[IpuMeHeHHe 5TaHONa HAa OCHOBE CBOMCTB.
AJIKOT0IM3M, €r0 MOCIEACTBUS U NMPEAYIPEXKACHUE.

MHoroaromusle cnupThl. [JIMIEpUMH Kak NPEACTaBUTENb MHOTOATOMHBIX CIHMPTOB.
KauecTBeHHast peakiuiis Ha MHOIrOaTOMHbIE CIUPTHL. [IprMeHnenure rnunepuHa.

®eHou. BzaumHoe BiIMsHUE aTOMOB B MOJIeKyJe (peHoa: B3auMoAeCTBHE € THAPOKCHIOM
HaTpusi W a30THOM kucjotrou. [lonmukonnencamuss denoma ¢ QopmanpaerugoM B
denondopmanbaeruayto cmoiy. [Ipumenenue peHona Ha OCHOBE CBOMCTB.

Anbpaeruasl v KeToHbl. [lonydyeHne anbaerujoB OKUCIEHUEM COOTBETCTBYIOIIUX CIUPTOB.
XVWMHUYECKHE CBOMCTBA  aNbIETUIOB: OKHCIEHHE B  COOTBETCTBYIOUIYIO KHUCIOTY U
BOCCTAHOBJIEHHE B COOTBETCTBYIOIIUN cnupT. [Ipumenenune opmanpiaeruga v aneTaibaeruia
Ha OCHOBE cBOMCTB. [IoHATHE O KETOHAX.

Kap6onoBeie kucnotel. [lomydyeHne KkapOOHOBBIX KHCIOT OKHCIEHHUEM allbJeTH/IOB.
XUMHUECKUE CBOWCTBA YKCYCHOW KHCIIOTHI: OOIME CBOWCTBA C HEOPTaHMUECKUMH KUCIOTaMU U
peaxuus aTepudukanuu. [lpuMenenne ykcycHON KMCIOTH HA OCHOBE CBOMCTB.

Crnoxnbsle 3¢upbl U xupbl. [lomydeHne claoXHBIX APHUPOB peakuuel STepupUKAIIH.
Crnoxnbie 2(uphl B IpUpOJIe, X 3HaueHue. [[pumenenune cinoxHbIX 3(UpoB Ha OCHOBE CBOMCTB.

XKupbl kak cioxxHble 3(upbl. XMMUYECKHE CBOWCTBA XKMPOB: TUAPOJU3 (OMBUICHUE) U
TUAPUPOBAHUE )KUJKUX KUpOB. [IpuMeHeHne UpoB Ha OCHOBE CBOMCTB.



VYrneBoabl. YTieBoJpl, UX KIacCUpUKaLUA: MOHOcaxapuibl (TJII0K03a), IUCaXapUabl
(caxapo3a) u noaucaxapuabl (KpaxMai U LEJUII0JI03a). 3HAaYEHUE YIIIEBOI0OB B KUBOM NPUPOJE U
B JKU3HM YEJIOBEKA.

['mroko3a — BeHIECTBO C JBOWCTBEHHOW (YHKIMEH — albAETHIOCIUPT. XHUMHUYECKHE
CBOICTBa TJIIOKO3bI: OKHCIIEHUE B TJIFOKOHOBYIO KUCIIOTY, BOCCTAHOBJIEHUE B COPOUT, OpoKeHue
(MOIOYHOKHCIIOE U cIUPTOBOE). II[prMeHeHne roK03bl Ha OCHOBE CBOMCTB.

Hucaxapunpl u noaucaxapuel. [loHsATHE 0 peakUsAX MOJUKOHIACHCAUMU U TUIPOJIM3a HA
IpUMepe B3aUMONPEBPAIICHUN: III0K03a <>TI0JUCaXapul.

JemoncTpanuu. OkuciieHHe cnupra B anbaeru]. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CIHUPTHL. PacTBopuMOCTh (eHOda B BOJE IpHU OOBIYHON TemmepaType U IMpHU
HarpeBanuu. KauectBennsie peakuuu Ha heHoi. Peakius «cepeOpsHOro 3epKaiay albJIeru0B U
rII0K03bl. OKUCIICHHE abJICTHIOB U TJIFOKO3bI B KUCIOTHI ¢ MOMOIIbi0 ruapokcuaa meau (11).
[Tony4yeHne YKCYCHO-3TWJIIOBOTO U YKCYCHO-H30aMMiIoBoro 3¢upoB. Komnekius 3¢upHbIX
Macen. KauecTBeHHas peakuys Ha Kpaxmall.

JlabopaTopuble »3kcnepuMeHThl. 6. CBoiicTBa »THIIOBOro crnupra. 7. CBoiicTBa
rurepuna. 8. CpoiictBa dopmanbaeruga. 9. CoiictBa ykcycHou kuciothl. 10. CBolicTBa
xupoB. 11. CoiictBa ritoko3bl. 12. CBolicTBa Kpaxmadia.

O6o0menne 3Hanuii mo reme «Kucnopoacoaepsxaiiye oOpraHuuYeCKUe COSAUHECHUS U UX
IPUPOJIHBIE HCTOUHUKW.

KonTpoasnas padora Ne2 no teme «Kuciopozacoaepkaiiye OpraHu4ecKiue CoeIMHEHUs
U UX [IPUPOJIHBIE UCTOUHUKU.

A3oTcoaeprkaiiye coeJMHEHNsI U X HAXO0Xk/AeHue B ;kuBoii mpupoae (114.)

Amunsbl. Ilonstue 06 amuuax. IlomyueHue apomarnyeckoro amMumHa — aHWJIMHA — U3
HUTPOOEH30J1a. AHWIMH KaK OpraHu4eckoe OCHOBaHHe. B3auMHoOe BIIMSHUE aTOMOB B MOJIEKYJIe
aHWJIMHA: OCJIabJICHNE OCHOBHBIX CBOMCTB M B3aMMOJCHCTBHE ¢ OpoMHOI Bojoi. Ilpumenenune
AQHUJIMHA HA OCHOBE CBOMCTB.

AmuHOKHCHOTHL. benkn. TloaydeHne aMMHOKHUCIOT U3 KapOOHOBBIX KUCIIOT U THAPOIIN30M
0enkoB. XUMHYECKHE CBOWCTBA aMHUHOKHCIOT KaK aM(OTEPHBIX OPraHUYECKUX COCTUHEHHIl:
B3aUMOJICCTBUE CO IIEJI0YaMU, KUCIOTAMH U JAPYr C ApYroMm (peaxius MOJMKOHICHCAILINH).
[lentuaHas cBs3b U nonunentuabl. [lpuMeHeHne aMMHOKUCIIOT HA OCHOBE CBOMCTB.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU OPTraHUYECKUX COCIMHEHUM.

JdemoHncTpaumuu. B3auMonencTBue aMmMuaka M aHWIMHA C COJITHOM KUCIOTOW. Peakuus
aHWIMHA ¢ OpoMHOM BojoMW. J[oka3aTenbCTBO HanMuusl (YHKIIMOHAJIBHBIX TPYII B pacTBOpax
aMUHOKHUCIOT. PacTBopeHue u ocaxaenue 6enkoB. Mozaens monekynsl JJHK.

Jladoparopubie 3xkcniepuMenTbl. 13.1BeTHbIE peakiuu OEIKOB: KCAaHTOMPOTEHHOBAS U
O6uyperoBas. ['opeHue nTuubero nepa u mepcTssHoi HUTH. 14.0caxxaeHne 6eaKoB.

IIpakTnyeckasapadoraNel «MnenTudukanys opraHM4ecKuX COeTUHEHUI.

O0o0menne 3HaHMi MO TeMe «A30TcoAepXkKalllue COSAMHEHHS M UX HaXO0XJICHUE B
JKUBOM IPUPOIE».

KonTpoubnas padora Ne3 nmo teme «A30TconepKalue COEINHEHUS U UX HAXOXKACHUE B
JKABOU TIPUPOJIEN.

Tema 4.0prannveckas Xumus 1 00mecTso (9 4acoB)

buorexnonorus. Ilepuoasl paszButusg. Tpu HampaBieHUss OUOTEXHOJOTHUHU: T€HHas
UH)KEHEepus, KIEeTOYHas MWHXKeHepus, Ouonornyeckas wumxeHepus. I'MO wu TpaHcreHHas
MPOJYKIIMS, KIIOHUPOBAHUE.

Knaccugukanus nomumepoB. MckyccTBeHHble moiauMepbl. [lomydeHue HCKYCCTBEHHBIX
MOJIMMEPOB, KaK MPOJYKTOB XUMHUYECKOW MOAU(PHUKAIUU MPUPOJHOTO MOJUMEPHOIO CHIPHS.
HckyccTBEeHHBIE BOJIOKHA (ALETaTHBIN IMIENK, BUCKO3a), UX CBOMCTBA M IPUMEHEHHE.

Cunrernueckue mnonumepsl. [lonydeHHe CHHTETMYECKMX IOJMMEPOB  pPEaKIUSIMU
MOJIMMEPHU3ALMN U TNOJMKOHJeHcaluu. CTpyKTypa MHOJMMEPOB: JIMHEHAs, pa3BETBIEHHAs U
npocTpaHcTBeHHas. [lpencraBuTeny CHHTETHYECKMX IIJJACTMACC: TMOJIMATUIIEH HU3KOTO U
BBICOKOI'O JABJICHHUS, TOJUIPONWIEH U MOIMBUHWIXJIOpHUJ. CUHTETUYECKHE BOJIOKHA: JIABCAH,
HUTPOH U KampoH.



HemoncTpauuu. Komneknusa mnimactMace U u3Aenuid w3 HUX. KOJJIEKIMM HMCKYCCTBEHHBIX
BOJOKOH M H3JeNUM W3 HUX. Pacro3HaBaHue BOJOKOH M HM3JeIMA M3 HUX. Pacmo3HaBaHue
BOJIOKOH 10 OTHOIIEHHUIO K HATPEBAHUIO U XUMUYECKUM PEaKTHUBAM.

IIpakTyeckas padora Ne2. PacriozHaBaHMe I1acTMacC ¥ BOJIOKOH.

O06001enne 3HaHU# MO TeMe «OpraHuvecKas XMMHUs U 00IIECTBOY.

Hrorosas konTpoJsibHasi padora Ne S 3a kype 10 kiacc.

Bcero: 68 uacos



KanengapHo-remaTudeckoe mianupopanue, xumus 10 kaacc(68 yacos, 2 4. B He/1eJ110)

Ne Mara Tema ypoka ®opma opraHusanuu OcHoBHbIE BH/bI y4e0OHOM 1eATeJbHOCTH
n/ Y4eOHBbIX 3aHATHI
wian | ¢akr
n
Tema 1. Ilpeamet oprannyeckoii XumMuu. Teopusi CTpoeHMsi OPraHuYecKuX coequHenuii (7 yacon)
1 [TpaBuiia Th B kabuHeTe XUMUU. VYpoK u3y4eHHs HOBOTO | JAIOT KJIACCH(DHUKAIMIO OPIraHUYECKUX BEIECTB: IPUPOHBIC,
[IpenMeT OpraHn4YeCKOM XUMUH. Marepuaia UCKYCCTBEHHbIC U CUHTETHUECKHUE, XapaKTEePU3YIOT OCOOEHHOCTH
OpraHUYEeCKUX COCIUHEHMM, IPUBOJAT IPUMEPBI OPraHUYECKUX
COCIUHEHUH.
2 Teopust cTpoOeHUS OpraHUYECKUX VYPpok U3ydeHust HOBOTO | OOBSICHSIIOT MOHSATHUS: BaJICHTHOCTh, XUMHUYECKOE CTPOEHHUE,
coenuHeHuil. CTpoeHue aToma Marepuaia YIJIEPOAHBIN CKEJET, CTPOCHUE aTOMa yIiepoaa
yraepoaa.
3 OcCHOBHBIE TIOJIOKEHUS TEOPUH YPOK U3ydeHMsI HOBOTO | XapaKTEPU3YIOT OCHOBHBIE ITOJIOKEHHS TEOPUHA XUMHUECKOTO
CTPOCHHUSI OPraHNYECKUX Marepuaia CTPOEHHSI, IPUBOJAT IIPUMEDBI.
COEIMHEHUI.
4 N3omepsl. Buasl nsomepun. YPOK KOMIIJIEKCHOTO JIAI0T OIIPENIEIICHUsS: CTPYKTYPHOM U IIPOCTPAHCTBEHHOU
IIPUMEHEHUS] 3HAHUH H30MEPHUH, COCTABIIAIOT (OPMYJIIBI H30MEPOB, OIPEEISAIOT BU/IbI
M30MEpUH, JAKOT HAa3BaHUS U30MEpaM.
5 Knaccugukarus opraHmueckux YPOK KOMIIJIEKCHOTO JIAI0T OIPEAEIICHUS: TOMOJIOTUYECKUH Psii U TOMOJIOTHYECKAst
COECIMHEHU. IIPUMEHEHHUsI 3HAaHUI Pa3HOCTb, TOMOJIOTH, IPUBOJSAT IPUMEPHI OCHOBHBIX KJIACCOB
OpraHUYEeCKHUX COCIMHEHUM U UX TOMOJIOTOB
6 Pemenue 3a1a4 Ha HaXOXKIACHUE Ypoxk pelienus pelaroT 3a/1auu U3 COOpHUKA 33/1a4 U yIpaKHEHUH
7 MOJIEKYJISIPHOM OpMYyJIBI MIPAaKTHYECKUX 3a/1a4
OpraHUYEeCKOro BEILECTBA.
Tema 2. YriieBogopoas! 1 MX NPHPOIHBbIE HCTOYHUKH (21 vac)
8 IIpenenbHbIE YTIEBOAOPOIBI. YPOK u3ydeHuss HOBOTO | Ha3bIBAIOT COCTAB aJIKAHOB, TOMOJOTHUYECKHM P TPEAEIIBHBIX
AJTKaHBI. Marepuaia yrieBoopoAoB. [IpuBoasAT IpuMepsl U30MEPOB AJIKAHOB,
9 IIpakTHKyM I10 COCTABJICHUIO Ypok pelienus COCTaBJIAIOT (POPMYJIIBI H30MEPOB U TOMOJIOTOB, HA3bIBAIOT UX I10
dhopMyIT ©30MEPOB B TOMOJIOTOB MPAKTUYECKUX 33724 MexyHapoaHoit HomeHkinatype MIOTTAK
AJIKaHOB.
10 Pusnueckue 1 XUMHUYECKUE Ypok uzydeHus u Ha3bIBAIOT XMMHUYECKHE CBOMCTBA AJIKAaHOB HA IIPUMEPE METaHa,

CBOICTBA aJIKaHOB.

IIEPBUYHOTO
3aKpEIUICHUST HOBBIX
3HAHUN

dTaHa: peakluu TOPEHUs, 3aMELICHUS], JETUIPUPOBAHMS,
OCHOBHBIE CITIOCOOBI MTOJIyYEHHsI, BBITOJIHAIOT Ja00PATOPHBII
AKCIIEPUMEHT, COCTABIISAIOT YPAaBHEHUS COOTBETCTBYIOLIUX
peakui

10



11

[MuknoankaHbl

Ypok uzydeHus u
MIEPBUYHOTO
3aKpEIUIeHUs] HOBBIX
3HAaHUHI

Ha3bIBAIOT COCTAB LIMKJIOAIKAHOB, IPUBOJIAT IIPUMEPLI H30MEPOB
LMKJIOAJIKAHOB, HA3BIBAIOT XUMUYECKHE CBOMCTBA, COCTABIISIOT
YPaBHEHUsI COOTBETCTBYIOIIUX PEaKLUN

12 HenpenenbHble yrieBoaopoabl. YPOK KOMIIJIEKCHOTO Ha3bIBAIOT COCTaB AJIKEHOB, FTOMOJIOTMYECKUN Psijl, TOMOJIOTH,
AJIKEHBI. IIPUMEHEHHUS] 3HAHUN BH/Ibl HU30MEPHH
13 [TpakTUKyM 110 COCTaBICHUIO VYpok perienus COCTaBJIAIOT (POPMYJIIBI H30MEPOB U TOMOJIOTOB, HA3bIBAIOT UX.
(GbopMyI1 H30MEPOB U TOMOJIOIOB IIPAKTUYECKUX 3a7a4
QJIKECHOB.
14 XVMHYECKUE CBOWCTBA U CIIOCOOBI YPOK KOMIIJIEKCHOTO Ha3bIBAIOT XMMHUYECKUE CBOMCTBA AJIKEHOB:,COCTABIISIOT
IIOJIyYEHUS AJIKCHOB. IIPUMEHEHHUS 3HAHUN YPaBHEHHUs COOTBETCTBYIOIIMX PEAKIIMHA, COCTABIIAIOT YPAaBHEHUE
peaxkiuy NoJMMepPU3alliy Ha IpUMeEpe dTUIICHA
15 ATKaJuEHBI. VYpoK U3yyeHHs HOBOTO | Ha3bIBAIOT COCTAB AJIKAJUCHOB (JIMCHOBBIE YIIIEBOAOPO/IbI),
Marepuaia MOJINMEPBI, KAyYyKH, COCTaBIISIOT YpaBHEHUS pEaKLIUi,
XapaKTEPU3YIOIINUX XUMUYECKUE CBOKWCTBA AJIKaJIMEHOB
16 Kayuyku. Ypok uzydenus u rpynmnosas paboTa ¢ OnpeesIeHUsIMU NOHITUH «pEe3UHay,
IIEPBUYHOTO «BYJIKQHU3aLUs»; CBOMCTBA U IIPUMEHEHUE KayuyyKOB, PE3UHBI,
3aKpeIICHUS] HOBBIX H00HHTA, BBHIMOIHAIOT JJA0OPATOPHBINA IKCTIEPUMEHT
3HAHUU
17 AJIKUHBI: CTPOEHUE, U30MEpHS, YPOK KOMIIJIEKCHOTO rpynnosas paboTa ¢ MOHATHIMH «ITUPOJIN3Y, «AJTKUHBD;
HOMEHKJIaTypa, pusnueckue IIPUMEHEHHUS 3HAHUN IIPaBUJIaMU COCTABJICHUS HA3BaHUH,ONIPENEIISIIOT
CBOICTBa, MOJIy4E€HUE MPUHAJJIEKHOCTD BEIIECTB K KJIACCYy QJIKMHOB 110 CTPYKTYPHOMI
bopmyne
18 [TpakTHUKyM 110 COCTaBICHUIO VYpok pernienus COCTaBJISIOT (YOPMYIIBI H30MEPOB M TOMOJIOIOB, HAa3bIBAIOT UX.
(GbopMyI1 H30MEPOB U TOMOJIOTOB IIPaKTUYECKUX 3a7a4
AJIKUHOB.
19 XVMHYECKHE CBOUCTBA, YPOK KOMIIJIEKCHOTO rpyImnoBas MHAWBUAYallbHAs pab0Ta, 3HAIOT COCTAB AJKHHOB,
MPUMEHEHUEATKUHOB. MIPUMEHEHUS 3HAHUN MPOBOJST KaUeCTBEHHBIE PEaKI[MU Ha KPAaTHYIO CBS3b,
COCTaBJISIIOT YPABHEHUSI COOTBETCTBYIOINX peaKni
20 ApoMaTuyecKkue yriieBoAOPOIbI. Ypok uzydenus u rpynnoBas, UHAUBUAyallbHas paboTa, Ha3bIBAIOT OCOOEHHOCTH
ApeHBbl. MIEPBUYHOTO CTpOeHuUs1 OeH30J1a ¥ €ro TOMOJIOT0B; (popmyny GeH3oa,
3aKpeTICHUs] HOBBIX CIOCOOBI OTYyYEHUSI.
3HaAHUHI
21 CgoiicTBa 6eH301a. Ypok usydenus u Ha3bIBAIOT XMMHUUYECKNE CBOMCTBA, COCTABIISIOT YPaBHEHUS

MEPBUYHOTO
3aKpEIUICHUST HOBBIX
3HAHUN

COOTBETCTBYIOIIUX PEAKIINHA, BBIMOIHSIIOT JIa0OpaTOPHBIN
SKCIIEPUMEHT
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22

Pemenue 3a1au Ha Hax0XKACHUE
BBIXOJa IPOJIYKTOB PEAKIIMU OT
TEOPETUYECKU BO3MOKHOTO.

VYpok perieHus
MPaKTUYECKHX 3aja4

rpyImnoBas, MHAWBUAYallbHAs paboTa, PEeHIaloT 3aJauu

23 [Tpupoauslii ras. VYpok u3yyeHus HOBOTO | FpyINIOBasi, UHAUBHyalbHas paboTa, Ha3bIBAIOT COCTaB
MaTtepuaia OPUPOJHOTO ra3a, MPOIYKTHI epepabOTKH.

24 Hedth 1 ctocoObI ee mepepaboTKu. | YPOK U3YYECHHS U rpynmnoBas paboTa, Ha3bIBAIOT MPUPOTHBIE UCTOUHUKH
MEPBUYHOTO YIII€BOAOPOAOB — HEPTH, COCOOBI €€ epepaboTKH, COCTABIISIOT
3aKpeIUIEHUs] HOBBIX YpaBHEHHE KPEKUHTa.
3HaAHUHI

25 [TonsiTHe 06 OKTAaHOBOM YHCIIE. KomOunupoBaHHbIi rpynnosas paboTa ¢ HOHITHSIMU: IE€TOHALMOHHAsl yCTOMYUBOCTb,

HedTb B MUPOBOI SKOHOMUKE. YPOK OKTaHOBOE YHUCIIO.

26 KameHHbIi1 yromis u ero VYpok u3ydyeHust HOBOTO | rpyImoBasi padoTa, Ha3bIBAIOT IPUPOAHBIE HICTOUHUKHI

nepepadoTKa. MaTepuaia YIJI€BOAOPOAOB — KAMEHHBIH YT0JIb, CIIOCOOBI €ro epepaboTKHU:

27 O06o006menne cBeneHuii 00 VYpok perienus NPUBOJAT TPUMEPHI YTIIEBOIOPOIOB, COCTABISIIOT (DOPMYJIBI

YIJIEBOAOPOAAX. IIPAKTUYECKHX 3a/1a4 M30MEpOB, Ha3bIBAIOT BEILECTBA, COCTABIISAIOT yPaBHEHHUS
peakumii, OTpakarol1e CBOMCTBA YIIIEBOJAOPOIOB

28 Kontpoabnas padora Nel no teme | YpoK KOHTpOIs WHAUBHUAYyallbHAs paboTa

«Teopus ctpoenuss A.M. bytieposa.
YrneBoaopoab»

29 OnHOaTOMHBIE CIIUPTHI. YPok u3ydeHus u COCTaBJIAIOT (POPMYIIBI CIUPTOB, BHLACISAIOT (PYHKIIMOHAIBHYIO
IIEPBUYHOIO rpymnmy, 1alT Ha3BaHUs ciupTaM 1o HoMeHkiatype MIOITAK,
3aKpEeIJICHUS HOBBIX BBINOJIHAIOT JIA0OPATOPHBINA SKCIIEPUMEHT
3HaHUHI

30 CaolicTBa, MOJIy4YeHHUE, IPUMEHEHHE | YPOK KOMIUIEKCHOTO COCTaBJISIIOT YpaBHEHUS! COOTBETCTBYIOLIUX PEaKIUH,

OJIHOATOMHBIX CIIUPTOB IIPUMEHEHHUS 3HAHUN 3alACHIBAIOT YPaBHEHUS PEAKLIMN MOJIyUYEHUS ITAHOIA,
BBINOJHSIOT J1a00pAaTOPHBINA AKCIIEPUMEHT
31 MHoOroaTOMHBIE CIUPTHI YPOK KOMIIJIEKCHOTO COCTaBJIAIOT (POPMYIIBI CIUPTOB, BHLACTSAIOT (PYHKIIMOHAIBHYIO
MIPUMEHEHHUSI 3HAaHUI rpyIILy, Jal0T Ha3BaHUs cnuptam no HomeHkiarype MIOITAK,
BBINOJIHSIOT JIA0OPATOPHBINA SKCIIEPUMEHT
32 CaolicTBa, MOJy4YeHHE, IPUMEHEHHE | YPOK KOMIUIEKCHOTO HA3bIBAIOT CBOMCTBA, MPOBOAST KAauyeCTBEHHBIEC PEAKIIMH Ha
MHOTOaTOMHBIX CIIMPTOB IIPUMEHEHUS 3HAHUN MHOT'02TOMHBIE CIIUPTHI, BHITIOIHSIOT J1a00paTOPHBIA
HKCIEPUMEHT
33 [TpaBuna no Th B kabuHeTe XUMHUU. | YPOK U3yUCHHS U OOBSICHAIOT B3aUMHOE BIIMSTHHE aTOMOB B MOJIEKYJIe (peHoIIa,

denos.

IIEPBUYHOTO
3aKpEIUICHNUS] HOBBIX

3aMUCHIBAIOT YPABHEHHS PEAKIUHN AIEKTPO(DHIBLHOTO 3aMEIICHHS
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3HAHUH

34 Cemunap no teme «CriupTsl U Ypok - cemuHap rpyIImnoBas, MHAUBUAYallbHas padoTa. PaboTa B mapax

dbeHOoITBD)

35 Anbaeruipl ¥ KETOHBI. Ypok usydenus u XapaKTepU3yI0T 0COOEHHOCTH CTPOCHHUS aJIbJICTH/IOB,
IIEPBUYHOTO COCTaBJIAIOT CTPYKTYpPHBIE (HOPMYJIbI H30MEPOB, HA3bIBAIOT
3aKpeIICHUS] HOBBIX aJIbJIET U JIb
3HaHUI

36 XVMHYECKUE CBOWCTBA AJIbJIETHUIOB | YPOK U3Yy4EHUS U 3alMCHIBAIOT PEAKLIMU OKUCIICHHUS, KAUECTBEHHbIE pEaKLUU Ha

Y KETOHOB. IIEPBUYHOTO QJIBJIETU]IBI, OCYILECTBIAIOT LENOYKH ITPEBPALICHU,
3aKpeIICHUs] HOBBIX BBITOJIHSIOT J1a0OPAaTOPHBINA AKCIIEPUMEHT
3HaHUI
37 ®enonopManbaeTUAHAS CMOJIA U €€ | YPOK U3yUCHHS U COCTaBJISIIOT YpPaBHEHUE NIOJUKOHICHCALlUH, ONUCHIBAIOT
IIPUMEHEHHUE. IIEPBUYHOTO IpUMEHEHHE U cBOICTBA (heHOIPOPMaIbIEeIUTHON CMOJIBI
3aKperICHUS] HOBBIX
3HaHUI
38 KapOoHOBBIE KHCIIOTHI: Ypox u3yueHus u 3aMUCBIBAIOT (POPMYIIBI, HA3BIBAIOT BEIIECTBA
KJaccu(uKalus, HOMEHKIATypa, IIEPBUYHOTO
U30MEPHUS. 3aKpeIICHUS] HOBBIX
3HaHUHI
39 KapOoHOBBIE KHCTIOTHI: CBOKCTBA, YPOK KOMIIJIEKCHOTO MEPEYUCIIAIOT CBONCTBA KAPOOHOBBIX KUCIIOT, BBIMOIHSIOT
MIOJIyYEHHUE. IIPUMEHEHHUS] 3HAHUN 71a00paTOPHBIHM SKCIIEPUMEHT
40 Cemunap «KapOOHOBBIE KHCIIOTBI» Ypok - cemuHap XapaKTepU3yIOT 0COOEHHOCTH CTPOEHUSI KapOOHOBBIX KUCIIOT,
COCTaBJIAIOT CTPYKTYpPHbIE (POPMYJIIBI H30MEPOB, AAIOT UM
Ha3BaHMsI, XapaKTEPU3YIOT XUMUYECKUE CBOWCTBA KapOOHOBBIX
KHCJIOT

41 CrnoxHbie d(UpHI. YPpOoK KOMIUTEKCHOTO OOBSICHSIIOT CITOCOOBI TOYUEHHUSI CIIOKHBIX I(PUPOB peaKIueit
IIPUMEHEHHNS] 3HAHUN TepUPHUKAIMY, XUMUYECKHUE CBOMCTBA CI0XKHBIX A(PHUPOB.

42 Kupsl YPpoK KOMITIEKCHOTO OOBSICHSIIOT CITOCOOBI TIOTYYEHHUSI CIIOKHBIX A(UPOB,
IIPUMEHEHUS 3HAHUN XMMUYECKHE CBOWCTBA CIOXKHBIX 3(UPOB, MOIOIIEE JIeiicTBHE

MBLJIa, BHITTOJIHAIOT JJA0OPATOPHBIN SKCHEPUMEHT

43 [Tonsitue 06 yriaeBonax. VYpok u3ydeHust HOBOTO | KJIacCU(ULIUPYIOT YIIIEBO/IbI, UCIOJIb3YS 3HaHUS U3 OMOJIOTUI
MaTtepuaia

44 I'mrok03a, CTpOEHHE U CBOMCTBA. KomM6uHnpoBaHHbIi 3alMCBIBAIOT YPAaBHEHMSI PEAKIUH, OTpAXKAOIUe XUMUYECKUE
YPOK CBOWCTBA IIIOKO3bI, BHIOJIHSIOT JA00PAaTOPHBIM SKCIEPUMEHT

45 Hucaxapunpl. [Tonucaxapuibt Ypok uzydeHus u XapaKTepU3yIT OMOJIOTHYECKOE 3HAUEHUE YTIIEBOIOB;
MIEPBUYHOTO 0COOEHHOCTH CTPOEHHsI KpaxMaJla U IeJUTI0JI03b], UX
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3aKpEIUICHUs] HOBBIX
3HaHUU

XMMUYECKHE CBOWCTBA, BBIMOIHAIOT JTA00OPaTOPHBIN
HKCIEPUMEHT

46 O060011eHNEe U CHCTeMAaTU3aIs YPOK KOMIIJIEKCHOTO pabota co COOpHUKOM 3a7ay U YNPaKHEHUH 10 XUMUU
3HAHUU, YMEHUH, HABBIKOB 110 TEME | IPUMEHEHUS 3HAaHUU
«Kucnoponocoaepxamue
OpPraHMYECKHUE COCTUHEHUS»
47 KonTpoubHnas pabora Ne 2 o reme | Ypok KOHTpoOJIs WH/IMBUyallbHAs paboTa
«Kucnoponoconepxamue
OpPraHMYECKHUE COETUHEHUS»

48 AMUHBI, UX KITaCCU(PUKAIIHSL. Ypok usydenus u MH/IMBUyalIbHAs paboTa cocTaBieHrne GopMysT aMUHOB,
IIEPBUYHOTO BblJIeJIeHUE (DYHKIIMOHAIBHOM IPYIIIbI, UCIIOIb30BaHUE
3aKpEIUICHUS] HOBBIX HomeHknarypsl MIOITAK
3HAHUU

49 CBolicTBa aMMHOB, IIOJIy4Y€HUE, Ypok uzydeHus u COCTaBJICHUE YPaBHEHHUM PEaKIMM, OTPAKAIOIIUX XUMUYECKHE

IIPUMEHEHHUE. IIEPBUYHOTO CBOICTBAa aMHUHOB, TIOJy4YEHUE aHUIIMHA
3aKperICHUS] HOBBIX
3HAHUU
50 AMUHOKHUCIOTBI, CTPOEHUE MOJIEKYJ, | YPOK U3y4€HHUs1 HOBOTO | IpyHmoBas paboTa, COCTaBJIEHUE CTPYKTYPHBIX (GOpMyIT
HOMEHKJIATYypa. Marepuaia aMHHOKHCJIOT, U30MEPOB
o1 XHUMHYECKUE CBOMCTBA Ypok uzydeHus u 00BsICHEHHUE MOTYYEHHUS] aMUHOKHUCIIOT, 00pa30BaHUs MENTHAHON
AMUHOKHCIIOT. MIEPBUYHOTO CBSA3M U NOJIMNIENTUAOB. [ [puMeHeHne aMMHOKHCIIOT HAa OCHOBE
3aKperIeHUs] HOBBIX CBOICTB
3HaHUHI
52 benku, ux ctpoenue u pyHKUIUU. YPOK KOMIIJIEKCHOTO napHas paboTa, XapaKTepUCTHKaA CTPYKTYphI (IEPBUUHYIO,
IIPUMEHEHHUS] 3HAHUN BTOPUYHYIO, TPETHUHYIO) U OMOJIOTHUECKUX (DYHKIMHA OeTKOB
53 XUMHYeCcKue CBOWCTBA OEIKOB. Ypok uzydeHus u COCTaBJICHUE YPaBHEHHUM PEaKIMi, OTPaKAIOIIUX XUMUYECKHE
MIEPBUYHOTO CBOMicTBa O€JIKOB, KAUECTBEHHbBIE PEAKIIMM Ha OCNIKH,
3aKpeTICHUs] HOBBIX BBITIOJHSIOT J1a0OPaTOPHBINA AKCIIEPUMEHT
3HaAHUHI
54 I'eneTndeckas CBA3b MEXIY YPOK KOMITJIEKCHOTO napHas paboTa, COCTaBJIEeHHE YpaBHEHUU peakiiuii,
KJIaCCaMM OpraHUYeCKHX IIPUMEHEHUS 3HAHUN OTpa’kalolIne CBOWCTBA OPraHMUYECKUX COSAMHEHHUH U CIIOCOOBI
COETMHEHU. nepexo/ia Mex/J1y KiiaccaMu BElIeCTB

55 [IpakTHKyM IO COCTABJICHUIO VYpok pemenus napHas paboTa, COCTaBJIieHHE YpaBHEHUN peakiiuii,

56 YPaBHEHUH PEAKIM K LIETIOYKaM MIPaKTUYECKUX 3a7a4 OTpa’karolIve CBOWCTBA OPraHMYECKUX COSAMHEHHH U CIIOCOOBI

IIPEBPAILICHH.

nepexoaa MEXKAy KiiacCaMu BEIICCTB
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o7 IIpakTuyeckas padora Nel VYpoxk pemienus rpymmnosas paboTa
«Unentudukanus opraHn4ecKux MPaKTUYECKHX 3aja4 pabota ¢ 1abopaTopHBIM 000pPYIOBaHHEM, TPOBEICHUE OIBITOB
coenuHenun» [Ipasuna Th. 10 UACHTU(DHUKAIMHA OPTaHUIECKUX COCTUHEHUN
58 O06001IeHre 1 TOBTOPEHUE TEMBI YPOK KOMITJIEKCHOTO rpynmoBas
«A30TOCO/IEepKAIIME OPTaHUYECKUE | MPUMEHEHUs 3HAHUI WH/IMBUyallbHAs paboTa
BEIIECTBA»
59 KonTpoubnas pabora Ne3 1o reme | Ypok KOHTpoJIs WH/IMBUyallbHAs paboTa
«A30TOCOIeprKalIie OpraHuYeCKHe
BEIIIECTBAY
Tema 5. «Opranudeckasi XuMusi 4 00mecTBo» (9 yacon)
60 buortexnonorus. Ypok uzydenus u rpynmnoBas paboTa ¢ onpeesieHussMUA TOHATUN
MIEPBUYHOTO «OMOTEXHOJIOTHS», «T€HHASI HHKCHEPHS», «KIETOUHAs
3aKpeTICHUS] HOBBIX MHKEHEPUs», BBICTYIUICHHSI C COOOIIEHUIMU
3HaAHUHI
61 Knaccudukanus nonumepos. YPOK KOMILJIEKCHOTO rpymmnosas paboTa
62 HcKycCcTBEHHBIE TOIMMEDPHI. MPUMEHEHHS 3HAHU MPUBOJAT IPUMEPHI: HCKYCCTBEHHBIX MTOJMMEPOB, BOJIOKOH
63 CHHTeTHYECKHE MMOJIUMEPBHI. YPOK KOMILJIEKCHOTO rpymnmnosas paboTa, COCTaBlIeHUE YpaBHEHUI peakiuii
PUMEHEHHS 3HAHUH MOJTyYCHHUsI CHHTETUYECKUX MOJIMMEPOB
64 IIpakTuyeckas pabora Ne2 VYpoxk peuienus paboTa B rpymnmnax ¢ 1a00paToOpHbIM 000PYIOBAHUEM,
«Pacno3HaBaHue mIacTMacc u MPAKTUYECKHX 3a/1a9 BBINTOJIHEHNE XHMHYECKOTO SKCIIEPHIMEHTA 110 PaCIIO3HABAHHIO
BosiokoH» IIpasuna Th. [1J1aCTMAcCC
65 O0600611eH1Ee 1 TOBTOPEHUE IO KYypCY | YPOK KOMIUIEKCHOTO rpynmnoBas
66 OpTaHHYECKON XUMUHU. MPUMEHEHUS 3HAHUN WHAUBUAyallbHas paboTa
67 HUTorosasi KOHTpOJILHAS padoTa YPpox KOHTpOJIst WHIUBUIyaJIbHAs paboTa
Neq
68 AHaIu3 KOHTPOJIbHOM pabOThI YPOK KOMIIJIEKCHOTO paboTa B mapax, COCTaBJIEHHE LIEMTOYEK NPEBPALLIEHUN MEXKIY

MNPUMCHCHUSA 3HAHUM

KJIACCaMH OPraHUYECKUX U HEOPraHUYECKUX BEILECTB C
ITOMOIIBIO YPABHEHMI pEaKIuil.

15



16



