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Pa3gen 1. IlosicHUTEAbLHASA 3aIMCKA

HopmaTuBHbIe JOKYMeHTBI, 00ecrieYnBalolie Peajn3aluio NporpaMmmsl.
l.®@enepanbubiii 3akoH  «O06 obOpaszoBanumu B Poccuiickoii ®epepammm» Ne 273-O3 or
29.12.2012r.

2. IIpuka3 MunucrepcTBa oopazoBanus u Hayku PO Ne 413 ot 17.05.2012 r. «O6 yTBepx)aeHUN
denepanbHOrO rocy1apcTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa CpeaHEro (MOJIHOro) oluiero
00pazoBaHUs»
3. ITpuka3 ot 31.12.2015 Ne 1578 «O BHeceHMH W3MEHEHUN B (efepaibHbII TOCYIapCTBEHHBIN
00pa30BaTeNbHbII CTaHAAPT CPEAHETO 00IIEro 0Opa3oBaHMsl, YTBEPKACHHBIN MTpruKa3oM MuHU-
crepcTBa oOpa3zoBanus ¥ Hayku Poccuiickoit @enepannu ot 17.05.2012 No 413
4. IIporpamma Kypca XUMHHM JUJIsi 0011€00pa3oBaTenbHbIX yupexxaenuit 8-11 kmaccel, MockBa
«ITpocsemenne» 2017.
5. Yuebnuk «Xumus. 10 knacc. bazossiit yposens» ['abpuensa O.C., Octpoymos WN.I'., Cnagkos
C.A., Mocksa «IIpocsemienue», 2019
6. ObpazoBatenpHas mporpamMmma cpeaHero oomero oopasoanus MbOY «Tybunckas COILLy,
7. Yuebnsiit mnan MBOVY «Ty6unckas COLL» Ha 2022-2023yueGHblii roa.

MecTo yueOoHOro npeamera «XuMHUs»» B y4eOHOM IJIaHe.

[To ronoBomy kanengapHomy rpaduky mkons! Ha 2022- 2023 yuebnsiit rog ans 10 kinacca
npeaycMOTpeHo 34 y4eOHBIX He/elb, 10 yueOHOMY T1aHy mKosbl Ha 2022 - 2023 y4ueOHblit roa
Ha W3Y4YeHHE XMMHUHU OTBOJIUTCSA 1 4 B Hemenro, cieloBaTelbHO, paboyas mporpamMma J0JDKHA
OBITh CIUIaHUPOBaHA Ha 34 4 B rof.

W3ydeHnne xumMuu Ha 6a30BOM ypOBHE CpEAHEro OOIIEro 0Opa30BaHUs HAIMPABICHO Ha J10-
CTHKEHUE CIEAYIOIMX Lese:

* OCBOEHHE 3HAHMII 0 XMMHUYECKOI COCTaBJISIONICH eCTeCTBEHHOHAYYHOW KapTUHBI MU-
pa, BOXHEHIITNX XUMAYECKHUX MTOHSATHUSAX, 3aKOHAX U TEOPUSIX;

* OBJIa/IeHHE YMEHUSIMH IPUMEHATH MOJy4YeHHbIE 3HAHU U1 OOBSICHEHHs pa3HOOoOpa3-
HBIX XUMHYECKUX SBIICHUNM U CBOWCTB BELIECTB, OLIEHKU POJIM XUMHH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U MOJYyYEHUN HOBBIX MAaTE€pPUAJIOB;

* Ppa3BHUTHe [103HABATEIbHBIX HHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEH B Mpoliec-
C€ CaMOCTOSITENIBHOTO MPUOOPETEHHUSI XUMUUYECKUX 3HAHUW C HCIOIB30BAaHUEM DPA3IUYHBIX HC-
TOYHUKOB WH(OpPMAIIMHU, B TOM YHCIIE KOMITBIOTEPHBIX;

* BOCHHMTAHHMe YOEXKICHHOCTH B MO3UTHUBHOM POJM XUMHUU B KU3HU COBPEMEHHOTO 00-
IECTBA, HEOOXOAUMOCTH XUMUYECKH IPAMOTHOIO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M OKpYXKa-
IOILIEHN Cpeae;

* MpUMeHEeHHEe MOJYYEHHBIX 3HAHMH U yMeHMi Ui O€30MacHOTO HCIIOIh30BAHUS BE-
IIECTB U MAaTE€PUAJIOB B OBITY, CEJTLCKOM XO3SMCTBE M HA MIPOU3BOJICTBE, PEIICHUS TTPAKTUIECKUX
3a/1a4 B IOBCEAHEBHOM XKU3HU, NPEIYNPEKACHUS SIBJICHUHN, HAHOCSAIIUX BPeJl 3J0POBbIO YEIOBE-
Ka U OKpYKaroLIeH cpene.

Paznean 2. [lnanupyemblie pe3yJibTaThl H3yUeHHUs] Y4eOHOI0 mpeaMeTa
JIMYHOCTHBIE:

— TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHUIO U CaMOBOCIUTAHHUIO B
COOTBETCTBUU C 00II€YEIOBEUECKHUMH LIEHHOCTSIMU U HJeallaMi TPakIaHCKOTo O0IIeCTBa;

— TMPUHATHE W peanu3alvs I[EeHHOCTeW 3J0poBOTO U 0Oe3omacHOro oOpa3a KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

— HEeNpUsATHE BPEAHBIX MPHUBBIUEK: KYPEHHS, YITOTPEOIECHUS aTKOT0JIsl, HAPKOTHKOB.

— YBaXXEHHE K CBOEMY HapoOjy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoii, ropaoctu 3a
CBOM KpaH, cBOXO PouHy, mpoIlioe U HACTOSIIee MHOTOHAIMOHAILHOTO Hapoa Poccnum;

— TpUHATHE  TYMAaHUCTHMYECKUX  IIEHHOCTEH,  OCO3HAHHOE,  YBaXUTEIbHOE U
n00poXkKenaTenbHOe OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTPH K COTIEPEKUBAHUIO U (DOPMHUPOBAHKE MTO3UTUBHOTO OTHOIICHHSI K JIFOJSM, B
TOM YHUCJ€ K JIMIAM C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl M MHBaluiaM; OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PHU3UIECKOMY U MCHUXOJOTHYECKOMY 30POBBIO
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JIPYTHX JIIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO MIOMOIIIb;

— pa3BUTHE KOMIETEHIUN COTPYAHUYECTBA CO CBEPCTHUKAMHM, JAETbMH MIIAQJIIIETO BO3pac-
Ta, B3pOCIBIMH B 00pa30BaTesIbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-1CCIeA0BaATENbCKOM, Po-
€KTHOU U JPYTHX BUAAX ACSATEIHHOCTHU.

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH, 3HAYUMO-
CTH HAyKW, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY, BJIaJICHUE JOCTOBEPHON UHGOP-
MaIiueil o mepeoBhIX JOCTHKEHUAX U OTKPHITUSX MUPOBOM M OTEYECTBEHHON HAyKH, 3aUHTEpe-
COBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MUpPA U OOIIECTBA,

— TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHHIO, Ha
INPOTSKEHUH BCEW MKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MPodecCHOHAIBHOMN 1 00IIECTBEHHOM e TEIIbHOCTH,

— DJKOJIoOTMYecKas KylbTypa, OepekHOe OTHOLIEHHS K POAHOW 3emiie, NPUPOIHBIM
oorarctBam Poccun v mMupa; MOHUMAaHHE BIMSHUS COIMATBHO-3KOHOMUYECKHUX IPOILIECCOB HA
COCTOSTHUE TPUPOJHOW M COIMAIBHON Cpeibl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHPOIHBIX
pPecypcoB; YMEHHS W HAaBBIKM Pa3yMHOTO IPHUPOJONOJIb30BaHUS, HETEPIUMOE OTHOIIEHUE K
NEUCTBUSAM, MPUHOCALIMM BpEA JKOJIOTUU; NPUOOpPETEHHE OMbITa SKOJIOro-HalpaBlIeHHOU
JesTeIbHOCTH;

— OCO3HAHHBIN BeIOOp Oynyiiel mpodeccuu Kak MyTh U COCO0 peanu3aii COOCTBEHHBIX
JKU3HEHHBIX TIJIAHOB;

— MOTPeOHOCTh TPYAHUTHCS, YBAXKEHUE K TPYAY U JIOJSM TPYAa, TPYAOBBIM JTOCTHKEHUSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHONICHHWE K pa3HbIM BHUJAM TPYIOBOU
JESITEIbHOCTH.

MeTtanpeameTHbie:
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS
—  CaMOCTOSITEJILHO ONPEACIIAThH 1IEJIU, 3a/1aBaTh apaMETPhbl U KPUTEPHUH, IO KOTOPHIM MOMXKHO
ONPENIEINTh, YTO LENb IOCTUTHYTA;
— CcTaBUTh U (OPMYIMPOBATH COOCTBEHHBIC 3a/ladyd B OOpPa30BATEIBHOM NEATETLHOCTH M
KU3HEHHBIX CUTYalLHIX;
— BBIOMpaTh IyTh JOCTHKEHHUS II€JIM, TUIAHUPOBATh pEIICHHWE TOCTaBICHHBIX 3ajad,
ONTUMU3HPYS MaTEpHAJIbHbIE U HEMaTEepUaAIbHbIE 3aTPATHI;
— Opranu3oBbIBaTh J(P(EKTUBHBI TOUCK PECypcoB, HEOOXOAUMBIX IS JOCTHKCHHS
MOCTaBJIEHHOM 11eNH;
—  COMNOCTABJIAThH MOJIYYCHHBIA PE3YNIbTAT IEATEILHOCTHU C TIOCTABJIICHHON 3apaHee EbIo.
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YYeOHbIe 1eCTBUS

— HCKaTh M HaXOJHUTHh 00OOIIEHHBIE CITOCOOBI peIIeHUs 33/1a4, B TOM YHUCJIE, OCYIIECTBIATh
pa3BepHYTHI MH(POPMAIIMOHHBIN MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE (ydeOHBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

— KpUTHYECKH OIICHMBAaTh M WMHTEPHPETUPOBATh HH(DOPMAIMIO C pPa3HBIX MO3UIHH,
pacrmo3HaBaTh U GUKCHUPOBATH MTPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHKAX;

— HCHOJB30BaTh PAa3JIMYHbIE MOJEIbHO-CXEMATUUECKHE CPEIACTBA JUIsl TMPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€d W OTHOIICHWH, a TakXKe MPOTUBOPEUYUI, BBIABICHHBIX B
WH(OPMAIMOHHBIX HCTOUYHUKAX;

— HaXOAWTh U MPUBOJUTH KPUTHUYECKHE apTyMEHTHI B OTHOIICHHH IEHCTBUUA M CYKICHHUM
JIPYroro; CIOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTUUYECKUM 3aMEUaHUSIM B OTHOILIEHUU
COOCTBEHHOTO CYXKJIEHUS, pacCMaTPHUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpamBaTh MHJIMBHUIYaITbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO, YIUTHIBAS OTPAHUUYCHHS
CO CTOPOHBI JAPYTHUX YYaCTHUKOB M PECYpCHBIE OTPAHWYECHUS, MCHITh W YyIEpPKHBATh
pa3Hble MO3ULIUU B MIO3HABATEILHOU JIEATETbHOCTH.

KomMMyHMKaTHUBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiCTBUSA

—  OCYILECTBJISITH JEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMHU, TaK U CO B3POCIBIMU
(kak BHYTpHM O0Opa3oBaTEIBHOM OpraHMW3allid, TaKk M 3a €€ MpenejaMu), NoadupaTh
MapTHEPOB JUIS JCNIOBOM KOMMYHHUKAIIMH WCXOJIS M3 COOOPaKEHUH pe3ylbTaTUBHOCTH
B3aUMOJCHCTBUS, a HE TUYHBIX CHMIIATHI;



NP OCYIICCTBICHUU TPYMIIOBOW pPa0OThI OBITh KaK pPYKOBOAMTENEM, TaK M WICHOM
KOMaHIbl B Pa3HbIX poONsAX (TeHepaTtop waed, KPUTHK, UCHOIHUTENb, BBICTYMAIOUIHH,
9KCHEPT U T.1.);

pa3BepHYTO, JOTUYHO M TOYHO H3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

IIpenmerHbie:
B pesyabTare n3yuenusi yue0HOro npeamera «XuMus» Ha ypoBHe CpeHero ooiero
0o0pa3oBaHuMA:

BbinycKHUK Ha 0230BOM YPOBHE HAYUMTCS:
pacKkpeIBaTh Ha MpHUMEpPax poJib XUMUU B (POPMUPOBAHMHM COBPEMEHHON HaydyHOU
KapTUHBI MUPA U B IPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;
JEMOHCTPUpPOBaTh Ha IMpUMEpax B3aUMOCBSI3b MEXIY XUMHEH U JIpYyrUMH
€CTECTBEHHBIMH HayKaMH;
pacKpbIBaTh Ha IpUMeEpax IMOJIOKEHUS TeOpUuu XuMudeckoro crpoenus A.M. bytieposa;
noHuMmatb (uznyeckuit cmbici Ilepuonuueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTBH CBOMCTB XMMHYECKHX 3JIEMEHTOB M 00pa30BaHHBIX UMHU
BEILIECTB OT 3JEKTPOHHOTO CTPOCHHSI AaTOMOB;
OOBSICHATH NMPUYMHBI MHOTOOOpA3usi BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 MX
COCTaBE U CTPOEHUH;
IPUMEHSTh IpaBUia CUCTEMATHUYECKON MEXIYHapOAHOW HOMEHKJIATYpbl Kak CpeAcTBa
pas3IndeHus ¥ UICHTU(UKAIUH BELECTB [0 UX COCTaBYy U CTPOEHUIO;
COCTABIIATh MOJICKYJIIPHBIE W CTPYKTYypHBIE (OPMYIJIBI OPraHUYECKHX BEUIECTB Kak
HocuTenell MH(opManuu O CTPOSHUH BEILECTBA, €ro CBOMCTBAX W NPUHAIJIEKHOCTH K
OIpEIeIEHHOMY KJIacCy COEIMHEHUM;
XapaKTepu30BaTh OPraHMYECKHWE BEILIECTBA IO COCTaBy, CTPOEHUIO M CBOMCTBaM,
YCTaHABIMBATh NPUYUHHO-CIECICTBEHHBIE CBSI3U MEX]Y NaHHBIMU XapaKTepUCTUKaMH
BELIECTBA,
IPUBOJIUTH MPUMEPbl XUMHUYECKUX PEAKIUI, pacKphIBAIOIMIMX XapaKTepHbIE CBOMCTBA
TUNUYHBIX ~ IPEJICTAaBUTENIEH  KJIAaCCOB  OPraHMYECKUX BEIIECTB C LENbI  HX
uAeHTU(PUKAIIMY U 00bICHEHUS 001aCTH TPUMEHEHUS;
IIPOrHO3MPOBATh BO3MOXKHOCTbH NMPOTEKAHUS XMUMUYECKUX PEAKIMII HA OCHOBE 3HAHUH O
TUIIAX XUMUYECKON CBSA3M B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;
WCIIOJIb30BaTh 3HAHMSI O COCTAaBE, CTPOEHUM M XUMHUYECKHX CBOMCTBAX BEILECTB JUIS
0€30MacHOro NPUMEHEHUS B IPAKTUUECKOH 1eATENbHOCTH;
HNPUBONUTH MPUMEPBI MPAKTUYECKOTO UCIOIb30BAaHUS MPOJIYKTOB NepepadoTKu HeDTH U
IPUPOHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN (NOJUATHIIEHA, CUHTETUYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);
MIPOBOAMTH OMNBITHI MO PACMO3HABAHHIO OPraHMUYECKUX BEIIECTB: TJIMIIEPUHA, YKCYCHOM
KHCJIOTHI, HENpeAeibHbIX XUPOB, INIIOKO3bI, Kpaxmaia, OElIKOB — B COCTaBE MUIIEBBIX
MPOJYKTOB U KOCMETHUUYECKUX CPECTB;
BJIAJICTh MpPaBUJIAMU U MpHEMaMHU 0€30MacHO pabOoThl C XMMMUYECKMMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;
YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMM U CMEIIEHUS XUMUYECKOTO
paBHOBECHSI OT PaA3IUYHBIX (PAKTOPOB C LENbIO OMpPENEICHHUs] ONTUMAIBHBIX YCIOBHM
IIPOTEKAaHUsI XMMHUECKUX MPOLIECCOB;
MPUBOJIUTH MPUMEPHI THUIPOJIHN3a COJIEH B MOBCEAHEBHOM KU3HU YEIOBEKa;
IPUBOJIUTH IPUMEPHI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEAaKUUid B  IMPUPOJE,
IPOM3BOJICTBEHHBIX IIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;
NPUBOANUTH TPUMEPHl XHMHYECKHUX PpEaKIHid, PpACKPHIBAIOIIMX OOILIHEe XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAIJIOB U HEMETAJJIOB;
IOPOBOJIUTH pAacyeThl Ha HAXOXKACHUE MOJEKYJISApHOH (opMysasl yriaeBogopoja IO
IPOAYKTaM CropaHusi M IO €ro OTHOCHTENIbHOH IUIOTHOCTM M MAacCCOBBIM JOJISIM
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3JIEMEHTOB, BXOJALINX B €0 COCTAaB;

— BJIAACTH IpaBUJIaMU 0e3011acHOTO 06pameH1/151 C CAKUMH, TOPHOUYUMH U TOKCHYHBIMU
BEIIECTBAMM, CPEJCTBAMHU OBITOBOM XMMHUU;

— OCYLIECTBIATh IMOMCK XUMHYECKOW HH(POpMAIMK 1O Ha3BaHHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpUTUYECKM  OLEHMBAaThb M  HMHTEPIPETHPOBATH  XUMHUYECKYI0  HH(OPMALHUIO,
coJiepKallylocs B COOOLIEHUAX CPEACTB MaccoBOM MHGpopMauuu, pecypcax MHTepHera,
HAaYyYHO-IIONIYJIAPHBIX CTAaTbhbAX C TOYKHU 3PCHUA eCTeCTBeHHO-Hay‘{HOﬁ KOPPCKTHOCTHU B
LeJIAX BBISIBICHUS OLIMOOUYHBIX CYKACHUN U (POpMUPOBaHUS COOCTBEHHOM MMO3UINH;

— TPEeACTaBIATh IYTH pEIICHUs INI0OANbHBIX MPOOJIEM, CTOSIIUX IEpe]l YelIOBEeYECTBOM:
9KOJIOT'MYCCKUX, SHECPTCTUICCKUX, CBIPbCBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpO6JIeM.

BbinyckHUK Ha 6a30BOM ypPOBHE MOJIYYHMT BO3MOKHOCTh HAYYUTBCS:

— WJUIIOCTPUPOBATh Ha MPUMEPAX CTAHOBJIIEHHWE M HBOJIIOLMIO OPraHMYECKON XUMHHM Kak
HAayK{ Ha pa3IMYHbIX UCTOPUUYECKUX ITAIAX €€ Pa3BUTHS;

— HCIOJIB30BaTb MECTOJAbl HAYYHOI'O IIO3HAHHWA IIPHW BBIIIOJIHCHUHU IPOCKTOB U y‘IG6HO-
UCCIIIOBATEIbCKUX  3a7ad [0 M3YYEHUIO CBOWCTB, CHOCOOOB TMOJIy4eHHS U
pacro3HaBaHUsl OPraHUYECKUX BEILECTB;

— OOBSCHATH HPUPOAY MU CHOCOOBI 00pa3oBaHUS XMMHUYECKOM CBSI3U: KOBAJIEHTHOMN
(monsipHOM, HEMOJSPHOM), HOHHOM, METAJIMYECKOH, BOJOPOJHOM — C LEJbIO
OIpeieIeHUs] XUMUYECKOH aKTUBHOCTHU BEILIECTB;

— YCTaHaBJIMBATb T'CHCTHYCCKYIO CBA3b MCXKAY KJIIaCCaMHU OPraHMYCCKUX BCHICCTB [JIA
000CHOBaHMS NPUHIMIHUAIBHON BO3MOYKHOCTH IOJIy4YEHHs] OPraHUYECKHX COEeIMHEHHUH
33aJJaHHOT'O COCTaBa U CTPOECHMUS;

— YCTaHaBIMBAaTh B3aMMOCBSI3U MEXAY (akTaMH U Teopuel, IPUUMHON U CIEJICTBUEM IpPHU
aHayM3e MpOOJIEMHBIX CUTyalud U OOOCHOBAHWU NPUHUMAEMBIX PELICHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

TpeGoBanus K yPOBHIO NOATOTOBKH 00y4aIOIIMXCH.

Yuyamuecs B pe3yJibTaTe YCBOCHHUS Pa3/iesia J0/2KHbI 3HATH/TIOHUMATh:

® BAKHEHIIIME XUMHUYECKUE MOHSATHS: BEIECTBO, XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYJsipHasi Macchl, HOH, aJUIOTPOIUsS, U30TOIbI, XUMUYECKast
CBSI3b, DJIEKTPOOTPULIATENBHOCTh, BaJEHTHOCTh, CTENEHb OKHUCIIEHMS, MOJIb, MOJIIpHAas Macca,
MOJIIpHBIA 00BEM, BEIIECTBA MOJIEKYJISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUS, PaCTBOPHI, dJIEK-
TPOJIUT U HEDJIEKTPOJIUT, FJIEKTPOJUTUYECKAs JUCCOLMAIUSA, OKUCIHUTENb U BOCCTAHOBHUTEID,
OKHUCJICHHE U BOCCTaHOBJIEHUE, TEIJIOBOW 3(P(PEKT peakiuu, CKOpOCTb XUMHUYECKOW peakiuu,
KaTajan3, XUMHYEeCKOe paBHOBECHE, YIJIEPOJHBIN CKeleT, (PyHKIMOHAIbHAS TPYIIa, H30Mepus,
TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XMMHUU: COXPAaHEHUE MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUO-
JUYECKUI 3aKOH;

® OCHOBHBIE TEOPUH XUMHUHU: XUMUYECKON CBSI3H, SJIEKTPOIUTHUYECKON AUCCOLMALINH, CTPO-
€HUS OPraHUYECKUX COCAUHEHUN;

® BayKHEHIIIME BEIIecTBa U MaTepHallbl: METaH, 3TUJIEH, alleTHIeH; O€H301, ATaHOJ, JKHUPHI,
MbLIa, TJIIOKO3a, caxaposa, KpaxMmal, KieTdaTka, OelIKH, HCKYCCTBEHHbIE U CUHTETHYECKUE BO-
JIOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh:

® Ha3bIBaTh M3YUYEHHBIE BEIIECTBA 10 «TPUBHAIBHOW» U MEXIYHAPOJAHOW HOMEHKIIATYPE;

® OIIPE/CIIATh: BAJCHTHOCTh U CTENEHb OKHCIICHUS] XUMUYECKHX 3JIEMEHTOB, TUI XUMHUYeE-
CKOM CBSI3M B COCIMHEHMSIX, 3apsiji MOHA, XapaKTep Cpeabl B BOAHBIX PACTBOPAX OPraHUYECKUX
COEIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTENb, IPUHAUIEKHOCTD BEIIECTB K PA3JIMYHBIM KJlaccaM
OpPraHUYEeCKHUX COCAVHECHUM;

® XapaKTEepU30BaTh: OCHOBHBIE KJIACChl OPraHUYECKHUX COCAUHEHUM; CTPOCHUE U XHMHYeE-
CKHE CBOMCTBA U3YUYCHHBIX OPTAHUYECKUX COCTUHEHUN;



® 00BSCHATDH: 3aBUCUMOCTH CBOWMCTB BELIECTB OT MX COCTaBa U CTPOEHMSI; IPUPOAY XUMHU-
YECKOW CBsI3U (MOHHOM, KOBaJECHTHOM, METANTHYECKOM), 3aBUCHMOCTh CKOPOCTH XUMHUYECKON
PEAKIMHU 1 TTOJIOKEHUS] XUMHYECKOTO PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB;

® BBITIOJIHATh XUMHUYECKUN DKCHEPUMEHT MO PACIO3HABAHUIO BAXKHEHIINX OPraHUYECKUX
BEIIECTB;

® [I[POBOJIUTH CAMOCTOSITENILHBIN MOMCK XUMUYECKOH MHPOPMALIMU C UCTIOIB30BAHUEM Pa3-
JMYHBIX MCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
HuTepHeTa); MCMOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JIsi 0OpabOTKU U Mepefayu Xumude-
CKOM nH(popManuu 1 e€ MpeACTaBICHUS B pa3InuHbIX (opmax;

® [ICII0JIb30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOMN AEATEIbHOCTH U MO-
BCEHEBHOW KU3HU JIJIS:

v OO0BSICHEHUS! XUMUYECKUX SIBICHUH, MPOUCXOAIIMX B TPUPOJE, OBITY M HA MPO-
U3BOJICTBE;

v OTIpeNieNIeHUs] BO3MOKHOCTH MPOTEKAHUS XMMUYECKUX NPEBPAIICHUN B pa3iny-
HBIX YCJIIOBHSX M OLIEHKH UX TOCIIC/ICTBHIA;

v IKOJIOTMYECKU IPaMOTHOTO ITOBEICHUS B OKPYXKAIOLIEH Cpesie;

v OLICHKH BJIMSHHUS XUMHUYECKOTO 3arps3HEHHs OKPY)KAaIOIIeH Cpeabl Ha OpraHu3M
YeJI0BeKa U IPYTHE KHUBBIE OPTaHU3MBI;

v 0e30omacHOro OOpaleHusl ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBaMHU, J1abopaTop-
HBIM 000PYJIOBaHUEM;

v HPUTOTOBJICHHS PACTBOPOB 33JJaHHON KOHIICHTPAIMH B OBITY M HA IPOU3BO/ICTBE;

v KPUTUYECKON OIEHKHU JIOCTOBEPHOCTH XUMHUYECKOW MH(POPMALIUH, MOCTYAIONICH

M3 pa3HbIX HCTOYHHUKOB.

Paspnen 3. Copep:kanune nporpammbl «Opranudeckasi XuMush»

Tema 1. IIpeamer opranuyveckoii xumuu. Teopusi CTpoeHUs] OPraHUYECKUX COEAUHe-
Huii (4 4.)

[Tpenmer oprannyeckoil xumuu. CpaBHEHHE OPraHMYECKUX COEAMHEHMN C HeopraHuye-
ckumiu. [Ipupoanble, ICKYCCTBEHHbBIE U CUHTETUYECKHUE OPTaHUYECKUE COEAMHEHUSI.

BanenTHOCTh. XUMHYECKOE CTPOEHUE KaK MOPSAJOK COCTUHEHHS] aTOMOB B MOJIEKYJIE CO-
IJIACHO MX BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUU.
[ToHsiTHE O TOMOJIOTUU M TOMOJIOTAX, U30MEPUH U H30Mepax. XuMU4Yeckue (GOpMyibl U MOJETH
MOJIEKYJI B OPraHUYECKOW XUMUHU.

JemoncTpanuu. Mojenu MOJIeKysl TOMOJIOTOB M M30MEPOB OPraHUYECKUX COETMHEHUH.

Tema 2. Yruesogopoas! 1 X NPUPOJAHbIE HCTOYHHUKH (124.)

[IpenenbHble yriaeBOAOPOAbI. AJIKaHBI. AJKAaHBI: TOMOJOTHYECKUN Psifl, U30MEpHUS U HO-
MEHKJIaTypa alKaHOB. XMMHUYECKHE CBOIMCTBA alKaHOB (Ha MpUMepe MeTaHa U 3TaHa): TOPEHUE,
3aMelIeHne, pa3iokKeHne u aeruapupoanue. [IpuMeHeHre ankaHoB Ha OCHOBE CBOMCTB.

HempenenpHble yrieBogopoabl. AJKEHBI. DTHIIEH, €ro MONy4YeHHe (JIerHApUpOBaHUEM
dTaHa W JeTHUIpaTaIueil 3TaHoja). XMMHUYECKUE CBOMCTBA dTHIeHa (0OeciBeUnBaHNE OPOMHOM
BOJIBI M PAacTBOpa MEpPMaHraHaTa Kalusl), THIpaTanus, noaumepusanus. [lomudTuneH, ero cBoii-
cTBa U puMeHeHue. [[pumenenne »TuieHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [loHsTHe 00 ankaaueHax Kak yriieBoJopOiaX ¢ ABYMsI JBOWHBIMHU
cBsA3sIMH. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u nzonpeHa: odecuBeunBanne OpOMHON BOJBI U
noJMMepu3anus B kKayuyyku. Pe3una.

ANKUHBI. ATIIETHICH, €TO MOJTyYeHHEe MUPOIN30M METaHa U KapOUIHBIM CIIOcOOOM. XHUMU-
YecKHe CBOWCTBA alleTUJICHA: TOpeHHe, 00ecliBeUnBaHUEe OPOMHOUM BOJIbI, MIPUCOSAMHEHHUE XJI0-
poBojiopoJia u ruapaTanus. [IlpuMenenue aneTuieHa Ha OCHOBE CBOMCTB. Peakuus noiaumepusa-
uuy BUHWIXJIopuAa. [IOTMBUHUIXIIOPUA U €0 IPUMEHEHHUE.

ApomaTudeckue yrieBoAopoabl, win apeHbl. ber3on. Ilomydenne GeH307a U3 ITUKIOTEK-
caHa W aleTWwieHa. XUMHUYECKHUE CBOMCTBA OCH30Jla: TOpeHHe, TaloTeHUPOBAaHHUE, HUTPOBAHHUE.
[Ipumenenue 6eH3071a HA OCHOBE CBOMCTB.



[IpupoansIil ra3 kak TOmIKMBO. [IpenMyIiecTBO NpUPOAHOTO Ta3a nepea APyruMu BUAAMU
toruinea. CocTaB MPUPOIHOIO rasa.

Hedts. CoctaB u nepepaborka Hedtu. Hedrenponykrel. beH3un u nonstue o0 OKTaHO-
BOM UHCIJIE.

Kamennslii yrons u ero nepepadbotka. Kokcoxumuueckoe mpou3BOACTBO U €r0 MPOIYKIIHSL.

JemoHcTpanuu. ['opeHue MeTaHa, 3TWiIEHA, aueTwieHa. OTHOLIEHUE METaHa, ITHIICHA,
aneTuiieHa U OeH30Ja K pacTBOpY IepMaHraHara kanus u OpomHoi Boje. [lomyuenue stunena
peaknuen Jeruaparaniy 3TaHOJIA M JCTIONIMMEPU3ALuU TTONUATHIICHA, alleTUIIeHA KapOHIHBIM
crocoboM. PaznokeHue kaydyka Mpu HarpeBaHUH, UCIBITAHHE MPOJYKTOB Pa3JIOKEHUS Ha He-
npenenbHocTh. Komnekius o6pa3oB HeTr U HePTEPOIYKTOB.

JlabopaTopHblie 3xkcnepuMeHThl. 1. OnpeneneHne 3J€MEHTHOIO COCTaBa OPraHUYECKUX
coequHeHuil. 2. M3rotoBiieHne Mozeneil MOJIEKYJ YrieBoaopooB. 3. MccnenoBaHnue CBOMCTB
Kayuyka. 5. O3HakomsieHue ¢ kowekuusmu: «Hedtb u mponykrsl e€ nepepabotkm», «Kamen-
HBII YToJib U IPOAYKTHI €T0 MepepadOTKI»

O0o0menune 3HaHUH 110 TeMe «YTJIEBOJAOPO/Ibl U UX MPUPOIAHBIE UCTOUYHUKI.

Kontpoabnas padora Nel mo teme «YrieBogopoIbl U UX MPUPOJHBIE UCTOYHUKH

Tema 3. Kuciopoa- u a3orcoaep:xaniue oprannieckue coequnenus (144.)

Opnnoaromuble cnupthl. [lomyuenue aTanona OpoKEHUEM TIIFOKO3bI U TUApATAIIUEH THITe-
Ha. ['mapokcuibHas Tpynmna Kak ¢yHKIHOHaIbHas. [IpencraBieHne o BOAOPOIHOM CBSI3U. XH-
MHUYECKHE CBOICTBa ATaHOJA: FOPEHHE, B3aUMOJACHUCTBUE C HaTpuUeM, 0Opa3oBaHUE MPOCTHIX U
CJIOKHBIX 3()UPOB, OKHUCIIEHUE B anbaeruy. [IpuMeHenne 3TaHoia Ha OCHOBE CBOWCTB. AJIKOTO-
JIN3M, €T0 MOCIECTBUS U MPEAYIPEKICHHE.

MHoroatoMHble ciupThl. [TIHLIEpUH Kak NpPeACTaBUTENb MHOTOATOMHBIX criupToB. Kaue-
CTBEHHAs peakllis Ha MHOTOaTOMHbBIEe cCIUPTHI. [IpuMeHenue rivuepuHa.

®enou. BzanmHoe BiMsHNE aTOMOB B MOJIeKyJle (peHoIIa: B3aUMOJICHCTBHE C THAPOKCHUIIOM
HaTpus M a30THOU kucnoTol. [Tonukonaencanus genona ¢ popmanbaeruoM B henonpopmab-
JIeruHyto cMmony. [lpuMenenue gpeHosaa Ha OCHOBE CBOMCTB.

Anpaeruzpl U KeToHbl. [lonmydyeHne anpaernioB OKUCICHUEM COOTBETCTBYIOIIUX CIIUPTOB.
XVMHYECKHE CBOWCTBA AJIbJIETHJIOB: OKHCIIEHHE B COOTBETCTBYIOUIYIO KHCIIOTY M BOCCTaHOBJIE-
HUE B COOTBETCTBYIOLIMH crnupT. [IpuMeHeHue Qopmanbiernjia M ameTanbJeruaa Ha OCHOBE
cBOMCTB. [loHATHE O KETOHAX.

KapOonoseie kucnotsl. [TomydeHne kapOOHOBBIX KHCIOT OKUCIEHHEM aJIbIerHI0B. XUMU-
YECKHE CBOICTBA YKCYCHOM KHUCIIOTHI: OOIIME CBOMCTBA C HEOPraHUYECKUMH KUCIOTaMU U peak-
s arepudukanun. [IpuMeHeHne yKCyCHOM KHCIOThI HA OCHOBE CBOMCTB.

Cnoxuble 3¢upsl U xupbl. [lonydeHue cinoxHbIX 3(QUPOB peakuuedl 3TepuHuKaLuu.
CrnoxHnble 3(hupbl B IpUpoJIe, UX 3HaYeHHE. [I[puMeHeHne CI0KHbBIX 3(HPOB HA OCHOBE CBOWCTB.

Kupbr kak cioxubie 3pupbl. XUMHUYECKHUE CBOMCTBA >KUPOB: TUIPOJU3 (OMBUICHUE) U
TUIPUPOBAHUE )KUJKHUX KUPOB. [IpuMeHEeHNEe KUPOB HA OCHOBE CBOMCTB.

YrneBoabl. YTIIeBOIbI, UX KiIacCU(pUKAIU: MOHOCaxapuabl (TJIFOK03a), qucaxapubl (ca-
Xapo3a) M MojMcaxapuasl (Kpaxmai U LeNII03a). 3HaueHHe yIriIeBOJIOB B JKUBOM MpUpoOJe U B
’KU3HU YEJIOBEKa.

['mroxo3a — BEIIEeCTBO C JBOWCTBEHHOM (DYHKIMEN — albAeruI0CIUPT. XUMUYECKUE CBOM-
CTBA TJIFOKO3bI: OKHCIIEHUE B TIIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, OpokeHue (Mo-
JIOYHOKHCIIOE U cIUpTOBOE). I[prMeHeHne TI0K03bl Ha OCHOBE CBOMCTB.

Jucaxapunpl u nonucaxapuabl. [loHsATHE O peakIMsIX MOJUKOHACHCAIMU U THAPOIN3a Ha
IIpUMeEpE B3aUMONPEBPAIICHUN: IIII0K03a <>TI0JUCaXapH.

JemoncTtpanuu. OkucineHue cnupra B anpaeru]. KauectBeHHas peakiys Ha MHOTOATOM-
Hble cUpTHL. PacTBOpUMOCTH (eHONa B BOJIe MPU OOBIYHOM TeMmepaType M IpU HarpeBaHUU.
KauectBennsle peakiuu Ha (enon. Peakius «cepeOpsHOro 3epkajiay ajabAeTUAO0B U TIIOKO3bI.
OkucieHre anbJIeruaoB U III0KO3bI B KUCIOTHI ¢ moMolibio ruapokcuaa meau (II). Iomyuenue
YKCYCHO-3TUJIOBOTO U YKCYCHO-M30aMuioBoro s¢upos. Komneknus s¢upubix macen. Kaue-
CTBEHHAsI peaKI[Usl Ha Kpaxmail.



JlaGopaTtopHble 3kcniepuMeHThI. 6. CBOMCTBa 3THIIOBOrO ciupta. 7. CBOMCTBA TIIMIIEPHU-
Ha. 8. CBoiicTBa Gopmanpaeruna. 9. CpoiictBa ykcycHoit kucinoTsl. 10. CBoiicTBa *kupos. 11.
CaoiicTBa moko3sl. 12. CBoiicTBa Kpaxmadna.

O0o0menne 3Hanui no teme «Kuciopoacoaepxaliye OpraHnYeCKue COEAMHEHNU U UX
MIPUPOJHBIE HCTOYHUKH.

Koutpoasnas padora Ne2 no teme «Kucnopoacozaepsxaiiue oOpraHM4ecKue CoeIMHEHU
U UX NPUPOJIHBIE UCTOUHUKN».

A3oTcoaepaxainue CoOeJMHEHUSI M X HAXO0KIeHUe B JKMBOIl Mpupoae

Awmumnsl. [Tonsitue 06 amunax. [lonmyuenue apomMaTH4ecKOro aMuHa — aHUJIMHA — U3 HUTPO-
OeH3osia. AHMIIMH KaK OpraHWYecKoe OCHOBaHME. B3auMHOe BIIMSHHE aTOMOB B MOJIEKYJIE aHU-
JUHA: ocNabJieHue OCHOBHBIX CBOWCTB M B3aUMOJICHCTBUE ¢ OpoMHOM Bomou. [Ipumenenne anu-
JIMHA HA OCHOBE CBOWCTB.

AmuHokucHoTHL. benku. [lomyueHne aMHHOKHCIOT U3 KAPOOHOBBIX KUCIOT U THAPOIU30M
0enkoB. XUMHUYECKHE CBOWCTBA aMHUHOKUCIOT KaK aM(OTEpHBIX OPraHMYECKUX COEIUHEHUI:
B3aUMOJICCTBUE CO IIEJI0YaMU, KUCIOTAMH U JAPYr C APYroMm (peaxius MOJMKOHICHCAIINH).
[lentunHas cBs3b U nonunenTuabl. [IpuMeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

['eneTnyeckas CBA3b MEXKIY KJIaCCAaMH OPTaHUUECKUX COSTUHEHUHN.

JemoHcTpanun. B3auMozeiicTBue aMMuaka M aHWIMHA C COJISIHOM KHCIIOTOM. Peakuus
aHWIMHA ¢ OpOMHOU BOjOM. J[oKa3arenbCTBO HaMMUYUs (YHKIIMOHAIBHBIX TPYII B PacTBOpax
aMUHOKUCIIOT. PacTBopeHue u ocaxaenue 6enkoB. Mozens monekynsl JJHK.

Jladoparopubie 3kcniepuMenThl. 13.1BeTHbIC peakiuu OEIKOB: KCAaHTOMPOTEHHOBAS U
OouyperoBas. ['openue nTuubero nepa u mepctsiHor HUTH. 14.0caxaenne 6eIKoB.

IpakTnyeckasipadoraNel «VaeHTnhUKAINS OPraHUYECKUX COSTUHEHHIT.

O06o0menne 3HAHUI MO TeMe «A30TCOJIEpIKAILME COCIMHEHUS M UX HAXOXKICHUE B KHU-
BOU IIPUPOJED.

KonTpoubnas padora Ne3 nmo teme «A3oTconepkaliue COSINHEHUS U UX HaXOXKICHHUE B
JKABOU TIPUPOJIEN.

Tema 4.0prannveckas XumMus 1 001mecTBo (5 4acoB)

buorexunonorus. Ilepuoast pazsutus. Tpu HampaBieHUs OMOTEXHOJIOTHUU: TE€HHAs WHXKe-
Hepusl, KJIeTOYHAsT MHKeHepusl, ouonornueckas urxeHnepus. [MO u TpaHCreHHas TpPOAYKILIHUSA,
KJIOHUPOBaHHUE.

Knaccudukanus nomumepoB. MckyccTBeHHble monuMepbl. [lomyueHue HCKYCCTBEHHBIX
MOJIMMEPOB, KaK MPOIYKTOB XUMUUYECKONW MOTU(DUKAIINN MPUPOTHOTO TIOIUMEPHOTO ChIpbs. Mc-
KYCCTBEHHBIE BOJIOKHA (aIleTaTHBIN MIENK, BUCKO3a), MX CBOICTBA U IPUMEHEHHE.

Cunrerndeckue noauMepsl. [lomydeHne CHHTETHYECKUX TTOJTUMEPOB PEAKIIUIMHU TTOTHME-
pu3alMy U noaukoHAeHcauu. CTpyKTypa NOJIMMEPOB: JUHEHHAs, Pa3BETBIEHHAS U POCTPAH-
cTBeHHas. [IpencTaBuTeN CHHTETUYECKUX IJIACTMACC: MOJUATHUIICH HU3KOTO U BBICOKOTO JaB-
JIEHUs1, TOJUIPONUIIEH U MONUBUHUIXJIOpUI. CHHTETUYECKHUE BOJIOKHA: JaBCaH, HUTPOH U Ka-
MIPOH.

JMemoncTpanun. Komiekius miactMace U u3aenuid u3 Hux. KoJuieKium UCKyCCTBEHHBIX BOJIO-
KOH U U3Jeiaui u3 Hux. Pacmo3sHaBaHue BOJIOKOH U U3JeIUi U3 HUX. Pacmo3HaBaHie BOJIOKOH II0
OTHOILIEHUIO K HATPEBAHUIO U XMMUYECKUM pPEaKTUBaM.

IIpakTuyeckas padora Ne2. Pacnio3HaBaHue m1acTMacc M BOJIOKOH.

O0o00menue 3Hanuii Mo Teme «OpraHnyecKas XUMHs U 0OIIECTBOY.

Hrorosasi koHTpoJbHass padora Ne S 3a kype 10 kaacc.

Bcero: 68 yacos



Paznea 4. KanennapHo-reMaruyeckoe miiannpoBanue, xumus 10 kiaacc(68 yacos, 2 4. B Hepel110)

HBI.

MaTcpuraia

Ne Mara Tema ypoka ®opma opraHusanuu OcHoBHbIe BH/bI y4eOHOM AeATeJbHOCTH
n/ Y4eOHbIX 3aHATHI
miaH | ¢akr
n
Tema 1. Ilpeamet oprannyeckoii XumMuu. Teopusi CTPOEHUsI OPraHMYECKUX coeMHeHni (44acoB)
1 [TpaBuiia Th B kabuHeTe XUMUU. VYPpok U3ydeHust HOBOTO | JIalOT KJIACCU(PUKALMIO OPraHUYECKUX BEIIECTB: IPUPOIHBIE, UC-
[IpeameT opraHM4ecKO XUMHUH. Marepuaia KYCCTBEHHbBIC U CHHTETUYECKHUE, XapaKTEPU3YyIOT 0COOCHHOCTHU
OpraHUYECKUX COECIUHEHUH, TPUBOJIAT IPUMEPBI OPraHUUECKUX
COEeIMHEHU.
Teopus cTpoeHUsI OPraHUYECKHUX CO- | YPOK U3y4eHHUSI HOBOTO | OOBSCHSIOT MOHATHUSA: BaJICHTHOCTh, XUMUYECKOE CTPOCHHE, yT-
eauHeHuid. CTpoeHue aToMa yriiepo- | MaTrepuaia JIEPOJHBII CKEJIET, CTPOEHUE aTOMa yriiepo/ia
Ja.
2 OcCHOBHBIE IOJIOKEHUS TEOPUH CTPO- | YPOK U3yUEHUSI HOBOTO | XapaKTEPU3YIOT OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO
€HUsl OPTaHUYECKUX COCAMHEHUMN. MaTtepuaia CTPOEHUS, IPUBOJST IPUMEPHI.
N3omepsl. Buas! nzomepun. YPOK KOMIIJIEKCHOTO JIAI0T ONIPEAEIEHUS: CTPYKTYPHOU U IIPOCTPAHCTBEHHOW H30Me-
MPUMEHEHUSI 3HAaHUH PHH, COCTABIIAIOT (POPMYJIIBI H30MEPOB, ONPEAEISAIOT BUbI H30-
MEpPHH, JAIOT Ha3BaHUS NU30MEPaM.
Knaccudukanus opraHuyeckux co- | Ypok KOMIUIEKCHOTO JTAIOT OIPEAEIICHUS: TOMOJIOTHYECKUH PsII U TOMOJIOTHYECKAs
€AMHECHUH. IIPUMEHEHHUSI 3HAaHUU Pa3HOCTb, TOMOJIOTH, IPUBOJAT IIPUMEPHI OCHOBHBIX KJIACCOB
OpraHUYECKUX COECIUHEHUN U UX TOMOJIOTOB
Pemienue 3a1ad Ha HAXOXKJIECHUE MO- | YPOK pEIICHUS MTpaK- peIaroT 3a/1a4u U3 COOpHUKA 3a7a4 ¥ YIPOKHEHHUN
JEeKyJIsIpHON (hOpMYJIBI OpraHuye- TUYECKHX 3a]1a4
CKOrO BEIlleCTBaA.
Tema 2. YriieBopopoas! 1 MX NpUpoaHbIe HCTOYHUKH (12 yac)
3 [IpenenvHble yriieBOAOPOALI. AlKa- | YPOK U3yYEHHUS HOBOTO | HA3bIBAIOT COCTAB AJIKAHOB, TOMOJIOTUYECKUH PSAJT TPEAETbHBIX

YTJICBOJOPOJ0B. HpI/IBO,Z[SIT IMPUMCEPLI N30MEPOB AJIKAHOB,

[TpakTuKy™m 1o cocraBieHHio Gpop-
MYJI U30MEPOB M TOMOJIOTOB aJIKa-

VYpok pelieHus mpak-
TUYECKUX 3aJ1a4

COCTaBIISIOT (HOPMYIIBI H30MEPOB M TOMOJIOTOB, HAa3bIBAIOT UX I10
MexayHapoaHoi HoMeHkiIaType MIOITAK




HOB.

duznueckre 1 XUMUYECKUE CBOI-
CTBa AJIKAHOB.

Ypok uzydeHus u nep-
BUYHOTO 3aKPEIICHUS
HOBBIX 3HAHUN

HAa3bIBAlOT XMMUYECKUE CBOMCTBA aJIKaHOB HA IPUMEPE METAHA,
JTaHa: PEAKLMU TOPEHUs], 3aMEILEHU, AETUAPUPOBAHUS, OCHOB-
HBIC CITIOCOOBI TIOTyYEHUSI, BBIMOJHSIOT Ta0OPATOPHEIH IKCIIe-
PUMEHT, COCTABJISIIOT YPAaBHEHUSI COOTBETCTBYIOIINX PEAKIIMA

IMuknoankanbl

Ypok uzydeHus u nep-
BUYHOTO 3aKPEILJICHUS
HOBBIX 3HAHUHU

Ha3bIBAIOT COCTAB LIUKJIOAJIKAHOB, IPUBOJAT IIPUMEPHI H30MEPOB
LUKJIOAJIKAHOB, HA3BIBAIOT XUMUYECKHE CBOMCTBA, COCTABIISIIOT
YPaBHEHUs COOTBETCTBYIOIIUX PEAKIUI

HenpenenbHble yrieBoaopoasl. A-
KEHEL.

YPOK KOMIIJIEKCHOT'O
IIPUMEHEHHUs] 3HAaHUHI

Ha3bIBAlOT COCTAaB aJIKCHOB, TOMOJIOTUYECKHUM paa, rOMOJIOIry,
BUJIbl U3OMCPHU

[TpakTuKy™m 1o coctaBieHuio Ghop-
MYJI H30MEPOB M TOMOJIOTOB aJIKe-
HOB.

Yok pelieHus mpak-
TUYECKUX 3aJ1a4

COCTaBJIAIOT q)OpMy.]'ILI HU30MCPOB U I'OMOJIOI'OB, HA3BIBAIOT HX.

XUMHYECKHE CBOMCTBA M CITOCOOBI
MMOJIYYCHH aJIKCHOB.

YPOK KOMIIJIEKCHOTO
IIPUMEHEHHUs] 3HAaHUHI

HA3bIBAIOT XMMHUUYECKHE CBOMCTBA aJIKEHOB:,COCTABISIOT ypaBHe-
HUS COOTBETCTBYIOIIUX PEAKIINI, COCTABIISIOT YPABHEHHUE peak-
[IMY NTOJIMMEPU3AIIMU Ha IPUMEPE ITUIIEHA

ATKaueHBbI. VYPpok U3ydeHusI HOBOTO | Ha3bIBAIOT COCTAB AJIKaJUEHOB (JUEHOBBIE YIIIEBOAOPO/bI), MO-
MaTepuana JUMEpBI, Kay4yKH, COCTABIISIOT YPaBHEHUS peakiuii, XxapakTepu-
3YIOUIMX XMMHYECKHE CBOMCTBA AJIKaJUEHOB
Kayuykun. VYpok u3ydyeHus u nep- | rpymmnoBasi paboTa ¢ OnpeaesIeHUSIMU MTOHITUH «PE3HHAY, «BYII-

BUYHOT'O 3aKPEIICHUS
HOBBIX 3HAaHUN

KaHU3allKs»; CBOMCTBA U IPUMEHEHUE KaydyKOB, Pe3UHBI, 300-
HUTA, BBITOIHSIOT JJA0OPATOPHBINA HKCIIEPHUMEHT

AJKUHBI: CTPOCHUE, U30MEpUsl, HO-
MEHKJIaTypa, (Pu3nYecKre CBONCTRA,
IOJIy4YEHHUE

YPpOK KOMIUTEKCHOTO
MIPUMEHEHHUS 3HAaHUHI

rpynnosas paboTa ¢ HOHIATHIMH «ITUPOJIU3», «AJTKUHBD); IPaBU-
JIaMU COCTABJICHUS Ha3BaHUU,ONPEEIAIOT IPUHAIIEKHOCTD
BEIIECTB K KJIacCy aJIKWHOB M0 CTPYKTYpHOH dopMmyiie

[TpakTuKyMm 10 cocTaBiIeHUIO (Hop-
MYJ ©30MEPOB ¥ TOMOJIOTOB aJIKU-
HOB.

VYpok pelieHus mpak-
THUYCECKUX 3aaa4d

COCTaBJIAIOT (bOpMy.]'ILI HU30MCPOB U TOMOJIOTOB, HA3bIBAKOT UX.

XUMHYECKUE CBOMCTBA, MPUMEHEHUE
AJIKUHOB.

YPpoK KOMILTEKCHOTO
MIPUMEHEHHUS 3HAaHUMI

rpynnoBas WHAMBHUAYyallbHas paboTa, 3HAIOT COCTaB aJIKUHOB,
IIPOBOJSAT KaUE€CTBEHHBIE PEAKIIUU HA KPATHYIO CBSI3b, COCTaB-
JISIIOT YPaBHEHUS! COOTBETCTBYIOIIUX peaKIui

ApoMaTndecKkue yriieBoAOpOIbL.

YPpok uzydeHus u nep-

rpymnmnoBasd, "HAUBUAYyaJlbHast pa60Ta, HAa3bIBAIOT 0COOCHHOCTHU
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ApeHbl.

BUYHOTO 3aKPEIICHUS
HOBBIX 3HAHUN

CTpOeHHs OEH30J1a ¥ €T0 TOMOJIOTOB; (GopMyiTy OeH3011a, CIIOCO-
OBl MOJTyYCHHS.

9 CgoiicTBa 6eH301a. YPOK H3ydeHMsI U IIep- | Ha3bIBAIOT XUMUYECKHE CBOMCTBA, COCTABIIAIOT YPABHEHHUS CO-
BUYHOT'O 3aKPEIJICHNsI | OTBETCTBYIOIIUX PEAKIIUMI, BHITOTHAIOT 1a00paTOPHBII dKCIIe-
HOBBIX 3HAaHUHI PUMEHT
Pewienne 3a1a4 Ha HaXOKJEHUE BbI- | YPOK PELICHHUS IPaK- rpyIIoBas, MHAWBUAYalIbHAS paboTa, PEeHIaloT 3aJauu
X0J1a IPOAYKTOB PEAaKLMK OT TEOPe- | TUHYECKUX 3a7ad
THYECKH BO3MOKHOTO.
10 [TpuponHsIii ras. VYpok u3yyeHus HOBOTO | FPyIMIOBasi, UHAUBHyalbHas paboTa, Ha3bIBAIOT COCTaB
Marepuaia IIPUPOJIHOTO ra3a, IPOAYKTHI IepepabOTKU.
11 Hed1b 1 ciocoOsl ee nepepaboTku. | YPOK U3ydeHMs U ep- | rpynnoBas paboTa, Ha3bIBAIOT MPUPOIHBIE HUCTOYHUKHU YIIIEBO-
BUYHOTO 3aKPEIJICHUsI | IOPOJOB — He()Th, CITIOCOOBI ee mepepaboTKH, COCTABISAIOT ypaB-
HOBBIX 3HAaHUHI HEHUE KPEKUHTA.
[ToHsiTHE 006 OKTAaHOBOM YHCIIE. KomOuHupoBaHHbII rpyImmnoBas padoTa ¢ MOHATUAMU: I€TOHAL[MOHHASI yCTOMYUBOCTD,
Hed1h B MUpOBOI1 5KOHOMUKE. YPOK OKTaHOBOE YUCIIO.
12 KamenHnsblit yross u ero nepepabor- | Ypok U3ydeHHs HOBOTO | FpymIoBas paboTa, Ha3bIBAIOT MPUPOIHBIE HCTOYHUKHU YIIIEBO-
Ka. Marepuaia JIOPOJIOB — KAMEHHBIH YT0Jib, CIOCOOBI €ro NepepaboTKU:
13 O06o011eHne cBeleHn 00 yrieBo1o- | YPOK pelieHus npak- HPUBOJAT NPHUMEPHI YIIIEBOIOPOJIOB, COCTABIAIOT (HOPMYJIbI
poaax. TUYECKHX 3a/1a4 M30MEpOB, HA3bIBAIOT BEIIECTBA, COCTABIIIOT YPABHEHUS pPEaK-
LU, OTPAXKAIOIIUE CBOKWCTBA YIIIEBOJIOPOJ0B
14 KonTposbnas padora Nel o reme | Ypok KOHTpoJIst MHAMBHUAYyallbHas paboTa
«Teopus ctpoenus A.M. bytieposa.
YrneBonopoab»
Tema 3. Kuciopoa- u a3orcoaep:kamme OpraHM4ecKue COeJMHEHUS U UX NPUPOAHbIC HCTOYHUKH (144acoB)
15 OZIHOATOMHBIE€ CITUPTHI. VYPpok u3ydeHust ¥ mep- | COCTABIAIOT (POPMYITBI CIIUPTOB, BHIACISAIOT QYHKIITMOHATHHYIO
BUYHOIO 3aKpEIUIEHUsT | TpYIIy, Jal0T Ha3BaHusA cnupraM no HomeHkinarype MIOITAK,
HOBBIX 3HAHUI BBITNIOJHSIOT J1a0OPAaTOPHBINA HKCIIEPHUMEHT
16 CBoIiCTBA, OJyYE€HHE, IPUMEHEHNE | YPOK KOMIUIEKCHOTO COCTaBJISIFOT YPaBHEHUS COOTBETCTBYIOIIMX PEAKIIM, 3aIIUCHI-
OJIHOATOMHBIX cIUpTOB JlaTunk IIPUMEHEHUS] 3HAHUN BalOT YPAaBHEHNUS PEAKIUI MOTYYEHHsI 3TAHOJIA, BBIIIOJIHSIOT Jia-
ypoBHs pH OOpaTOpHBIN SKCIEPUMEHT
17 MHOroaToMHbI€ CIIMPTHI YPOK KOMIIJIEKCHOTO COCTaBIISIOT (OPMYJIbI CIIUPTOB, BHLACISAIOT (DYHKIIMOHAIBHYIO
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IIPUMEHCHUA 3HAHUHI

rpynmy, Jal0T Ha3BaHus cnupTaM o HomeHkiarype MIOITAK,
BBITIOJTHSIOT JTA00PATOPHBINA SKCIIEPUMEHT

17 CBolicTBa, OJIy4YEHHUE, IPUMEHEHHE | YPOK KOMIUIEKCHOTIO Ha3bIBAIOT CBOMCTBA, IPOBOJAT KauyeCTBEHHBIC PEAKLIMU HA MHO-
MHOTOaTOMHBIX CIIMPTOB IIPUMEHEHHUSI 3HAHUH rOaTOMHBIE CIIUPTHI, BBIOIHSAIOT J1a00PaTOPHBINA AKCIEPUMEHT
18 [IpaBuna o Th B kabuHeTe XUMUU. | YPOK U3YYCHHS M IEp- | OOBICHSAIOT B3aMMHOE BJIMSHHE aTOMOB B MOJIeKyJie ()eHoa,
®eHo. BUYHOT'O 3aKPEIJICHUs] | 3alKMCHIBAIOT YPAaBHEHUS PEAKLNHN SICKTPOPHILHOTO 3aMEICHHS
HOBBIX 3HAaHUU
Cemunap no teme «CrupTsl 1 peHo- | YpoOk - ceMuHap rpynnoBas, UHAUBUAYallbHAs paboTa. Pabora B mapax
JBD»
19 Anbaerujibl ¥ KETOHBI. VYpok u3ydeHus U rep- | XapakTepu3yloT OCOOCHHOCTU CTPOEHMSI allbJAETU0B, COCTABIISA-
BUYHOTI'O 3aKPEIJICHUsI | 0T CTPYKTYpPHbIE (hOPMYJIbl H30MEPOB, HA3bIBAIOT AJIbJETUIbI
HOBBIX 3HAHUU
19 XHMHYECKUE CBOWCTBA AbJIETUI0B | YPOK U3YUEHUsS U Iep- | 3allMChIBAIOT pPEaKLMU OKHCIIEHUS, KAUECTBEHHbIE peaKLiy Ha
1 KETOHOB. BUYHOIO 3aKPEIUICHUST | albJETUbl, OCYLIECTBIISIIOT LEMIOYKU IIPEBPALLCHUM, BBITIOIHS-
HOBBIX 3HAHUU 10T J1JA0OPATOPHBIN IKCIIEPUMEHT
denonopManbIeruaHas CMOJIA U €€ | YPOK U3yUeHHsI U IIep- | COCTABISAIOT YpaBHEHUE MMOJMKOH/IEHCALIUH, OUCHIBAIOT IPHUMeE-
IIPUMEHEHUE. BUYHOTO 3aKpeIJIEHUs] | HEHHE U CBOMCTBA (DeHOI(OpPMAIbIETUIHOW CMOJIBI
HOBBIX 3HaAHUU
20 KapOoHoBbIe KHCHOTHL: Kilaccupu- | YpOK U3ydeHHs U Mep- | 3alUChIBalOT (DOPMYIIbl, HA3bIBAIOT BEIIECTBA
Kallks, HOMEHKJIaTypa, U30MepHsl. BUYHOTO 3aKpETICHUS
HOBBIX 3HAHUU
20 KapOoHOBBIE KHUCIIOTHI: CBONCTBA, YPOK KOMIIJIEKCHOTO NEPEUYUCISIIOT CBOWCTBA KApOOHOBBIX KHCIIOT, BBHIIOIHSIOT J1a-
nosnydenue. Jlaryuk yposus pH IIPUMEHEHHUs] 3HAaHUHI OOpaTOPHBIN SKCIEPUMEHT
Cemunap «KapOOHOBBIE KUCIOTBI» Ypok - cemuHap XapaKTepU3yI0T 0COOCHHOCTU CTPOEHUS KapOOHOBBIX KUCIIOT,
COCTaBIISIFOT CTPYKTYpPHbIE (OPMYJIBI H30MEPOB, AAIOT UM Ha3Ba-
HUS, XapaKTePU3YIOT XUMHYECKHE CBOMCTBAa KAPOOHOBBIX KHCIIOT
21 CnoxHbIe d(DUpPHI. YPpoK KOMITIEKCHOTO OOBSICHSIIOT CITOCOOBI TIOYYECHHSI CIIOKHBIX A(UPOB peaKIueit
IIPUMEHEHHUSI 3HAHUH ATepUPHUKAIINN, XUMUUYECKHE CBOMCTBA CIIOKHBIX 3(hUpOB.
21 Kupsbr YPOK KOMITJIEKCHOTO OOBSACHAIOT CHOCOOBI MOTYYEHHSI CIOKHBIX A3PUPOB, XUMUYE-
IIPUMEHEHUS] 3HAaHUU CKHE CBOMCTBA CII0KHBIX 3(PHPOB, MOIOIIIEE ICHCTBHUE MbLIA, BbI-
MOJIHAIOT J1a00PaTOPHBIN SKCIIEPUMEHT
22 [TonsiTue 06 yrieBojax. VYpok u3ydeHust HOBOTO | KJIacCU(ULIUPYIOT YIIIEBO/IbI, UCIOJIb3YS 3HaHUS U3 OMOJIOTUI
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Marcpuaia

22 I'imrok03a, CTpOCHUE U CBOMCTBA. KomOunupoBaHHbIi 3alMCBIBAIOT YPABHEHMS PEAKLUM, OTPAXKAIOIINUE XUMUYECKUE
YPOK CBOWCTBA IIFOKO3bl, BBIIOJIHSIIOT JA00PAaTOPHBIM SKCIEPUMEHT
22 Hucaxapunbl. [Tonucaxapuasl YpOK U3y4eHHS U TIep- | XapaKTepU3yIlT OHOIOTHYECKOe 3HAYCHHE YTIICBOIOB; OCOOCH-
BUYHOIO 3aKPEIUICHUSI | HOCTH CTPOCHHUS Kpaxmalla U LIeJUTFOJIO3bl, UX XUMHYECKHE
HOBBIX 3HAHUU CBOMCTBA, BHITIOJIHSIOT J1a00OPaTOPHBIN SKCIIEPUMEHT
O06o011eHre U cucTeMaTu3alys 3Ha- | YPOK KOMIUIEKCHOTO paboTta co COOPHUKOM 3aay U YNPaKHEHUH 110 XUMUU
HUM, YMEHHM, HABBIKOB I10 TEME IIPUMEHEHHUs] 3HAaHUHI
«Kucnoponoconep:xaiue opranuye-
CKHME COCIUHEHHUS»
KonTposbnas padora Ne 2 o reme | Ypok KOHTpoJIs WH/IMBUIyalIbHAs paboTa
«Kucnoponoconeprxaiue opranude-
CKHME COCTUHEHHUS»
23 AMUHBI, UX KJIacCU(pUKALIUSL. VYpok u3yuyeHus u nep- | UHAMBHyalbHas paboTa cocTaBieHHe (POpMyJ aMUHOB, BblJie-
BUYHOTO 3aKpEIICHUsT | JIeHHE (YHKIIMOHAIBLHOU TPYIIIBI, HCIIOJIb30BAaHHE HOMEHKJIIATY-
HOBBIX 3HAaHUHI ps1 MIOITAK
23 CBolicTBa aMUHOB, MIOJIy4Y€HUE, IPU- | YPOK U3yUEHUS U Mep- | COCTABJICHHE YpPaBHEHUM peaKIuil, OTpaKarouMX XUMUYECKHE
MeHeHue. Jlatuuk yposus pH BUYHOI'O 3aKPEIUICHUS | CBOMCTBA aMUHOB, IIOJIy4YCHUE aHWIMHA
HOBBIX 3HAHUU
24 AMUHOKHCIIOTBI, CTPOEHHE MOJIEKYJI, | YPOK H3yueHHsI HOBOTO | IpyIIoBas paboTa, COCTaBICHHUE CTPYKTYPHBIX (GOPMYII aMUHO-
HOMEHKJIATypa. Marepuaia KHCJIOT, ©30MEPOB
24 XHUMHUYECKUE CBOICTBA aMUHOKHC- VYpok u3yyeHus u nep- | oObsICHEHHE TOTY4YEeHUS] aMUHOKHUCIIOT, 00pa30BaHUs MENTHHON
not1. laTyuk ypoBHs pH BUYHOI'O 3aKPEIUIEHHUS | CBS3M M MOJUNENTUIO0B. [[puMeHeHre aMMHOKHCIIOT Ha OCHOBE
HOBBIX 3HAaHUHI CBONCTB
24 benku, nx ctpoenne u GpyHKIIM. YPpoK KOMITIEKCHOTO napHasi paboTa, XapaKTepUCTUKa CTPYKTYPHI (IEPBUUHYIO, BTO-
IIPUMEHEHHUs] 3HAaHUUI PUUHYIO, TPETUYHYIO) M OMOJOTHUYECKUX (YHKIMN OETIKOB
24 XUMHYeCcKue CBOWCTBA OENKOB. VYPOK u3ydeHus U ep- | COCTABICHHE YPABHEHUM PEaKLHN, OTPAKAIOIHNX XUMUYECKUE
Jaryuk yposus pH BUYHOT'O 3aKpEIJICHUs1 | CBOICTBA O€IKOB, KaUYeCTBEHHBIE PEAKIIUU Ha OEJIKH, BBIOIHS-
HOBBIX 3HAHUU 10T JTAOOPATOPHBIN IKCTIEPUMEHT
25 I'eneTndeckas CBA3b MEXIY Kilacca- | YPOK KOMIUIEKCHOTO napHasi paboTa, COCTaBlieHHE ypaBHEHUH peakluil, OTpakaro-

MU OpPraHNYCCKUX CO@)II/IHGHI/IfI .

MIPUMEHEHHUsI 3HAaHUHI

II1e CBOMCTBA OPraHUYECKUX COCTMHEHHUM U CTIOCOOBI TIepexoa
MEXy KJIACCAMH BEIIECTB
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[TpakTUKyM 110 COCTaBJICHUIO ypaB-
HEHUU peaklMy K LeroYKam Impe-
BpaILlCHUIA.

Ypok pelieHus mpak-
TUYECKUX 3aJ1a4

napHas paboTa, COCTaBJIEHUE YpaBHEHUU peakiuii, OTpaxaro-
IIFe CBONCTBA OPTAaHUYCCKUX COSTMHECHUN U CIIOCOOBI Iepexoaa
MEX1y KJIacCaMU BEIIECTB

26 IIpakTyeckas padora Nel «Mnen- | Ypok perienus npak- rpynnosas padoTa
TU(UKALMS OPraHUYECKUX COeIMHEe- | THYECKUX 3a/1ad pabota ¢ 1a00opaTOPHBIM 000PYLOBAaHUEM, IPOBEICHHE ONBITOB
Huii» [IpaBuna Th. 10 UJICHTU(UKAIIMN OPTAHUIECKUX COCTMHCHUIN
27 O06001eHre 1 TOBTOPEHUE TEMBI YPpoK KOMILIEKCHOTO rpymnmnoBas
«A30TOCONIEpKAINE OPTAaHMYECKUE | TPUMEHEHHsI 3HAHU I WH/IMBUIyalIbHAs paboTa
BEIIIECTBAY
28 Kourpoabnas padora Ne3 o teme | YpOK KOHTPOJIsS WHIWBUIyalIbHAs paboTa
«A3oTOCoIepKaIe OpraHUYECKUe
BEIIIECTBAY
Tema 5. «Oprannyeckasi XumMus 1 0011ecTBO» (5 4acoB)
29 buorexHnonorus. VYpok u3ydyeHus u nep- | rpymmonasi paboTa ¢ OnpeaesieHUsIMU OHATUH «ONOTEXHOIIO-
BUYHOTO 3aKPEIJICHUST | THS», «T€HHAS HHXCHEPHS», «KIETOYHAS HHXCHEPHS», BHICTYII-
HOBBIX 3HaHUI JIEHUS C COOOILEHUSMHU
30 Knaccudukanus nonmumepos. Hc- YPOK KOMIIJIEKCHOTO rpynnosas padoTa
KYCCTBEHHBIE TTOJIUMEPBI. MIPUMEHEHMsI 3HaHU I IPUBOJAAT IPUMEPHI: HCKYCCTBEHHBIX MTOJMMEPOB, BOJIOKOH
31 Cunternyeckue noaumepsl. JJaTuuk | Ypok KOMIIEKCHOTO rpymmnoBas paboTa, COCTaBlIeHHE ypaBHEHUN peakLuil moiyye-
3J1eKTPUYECKOI MPOBOANMOCTH MPUMEHEHHsI 3HAHUH HUSI CHHTETHYECKHX TTOJIMMEPOB
32 IIpakTuyeckas padora Ne2 «Pac- VYpok pemienus nmpak- | pabora B TpyImmnax ¢ 1abopaTopHbIM 000py10BaHUEM, BBIIIOJIHE-
MO3HABAHUE MJIACTMACC U BOJIOKOH» | TUYECKUX 3aj]a4 HUE XMMHYECKOI0 HKCIIEPUMEHTA 110 PaclO3HaBaHUIO IJIaCTMACC
IIpaBuna Th.
33 O06o00611eH1Ee U TOBTOPEHHUE 110 KypCy | YPOK KOMILIEKCHOTO rpynmnoBas
OpPTraHUYeCKON XUMHH. MPUMEHEHHSI 3HAHU T WH/IMBUIyallbHAs paboTa
34 HTorosasi KOHTpPOJILHAsA padoTa Ypok KOHTpOJIA WHIWBHIyaJIbHAs paboTa

Ne4

AHanu3 KOHTPOJIbHOM pabOThI

YPpoK KOMITIEKCHOTO
MIPUMEHEHHUS 3HAaHUMI

paboTa B mapax, COCTaBJIEHHE LIETIOYEK MTPEBPAILEHUI MEXK Y
KJIACCAaMH OPraHUYECKUX U HEOPraHUYECKHUX BEILIECTB € ITIOMO-
IIbI0 YPABHEHUH PEAKIIU.
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