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IHosicHuTeIbHAS 3alIUCKA
MecTto yueOHOro npegmera « XumMus» B yueOHOM IJIaHe.

[To romoBomy kanenmapHomy rpaduxky MBOY «/lubrammkckas COI»  wa 2021 -
2022y4eOnbiii Tox ans 10 ximacca mpexycMoTpeHoO 34 yueOHBIX HeNeld, 1Mo y4eOHOMY IUIaHy
kol Ha 2021 - 2022 y4eOHbIi 101 Ha U3YYeHHEe XMMHUH OTBOJUTCS B MHBApUATUBHOM YacTh 1
Y B HEAETIO M B BapUaTHUBHOW YacTH — | 4. B HEJAENIO, CJIEeJOBATEIbHO, paboyasi mporpamma
JIOJDKHA OBITH CIVIAaHUPOBaHa Ha 68 4 B TO7. JlomoTHUTENBHBIN Yac HampaBlieH Ha Oonee
yIIIyOJIeHHOE U3y4YeHHE HEKOTOPBIX TeM, BBIPAOOTKY YMEHHUH ONpeensTh KJIACChl OPraHMYeCKuX
COEIMHEHUH, COCTaBISATh CTPYKTYpHbIE (OPMYIbI OpPraHUYECKUX COEAMHEHUN, Ha3bIBATh UX,
YMEHUI B COCTaBJICHUM YPaBHEHWHW XMMHYECKUX PEAKUWW, XapaKTePU3YIOIIUX XUMHUYECKHE
CBOICTBa OpPraHMYECKUX COEIMHEHUN, METO/I0B U IPUHILIUIIOB pEelIeHUs 3a1ad. /JlaHHble yMeHus
HEOOXOIUMBl OOydYarolUMCsl JJIsi  YCIENIHOTO MPOXOXKICHHUS] TOCYIapCTBEHHOW HWTOTOBOU
aTTeCTallUU 10 XUMHUU. DTH YMEHHUS SBIIIOTCSI OCHOBHBIM I10OKa3aTesIM TBOPUYECKOIO YCBOEHUS
npeamera. Kpome toro, pemieHue 3a1a4 1 yMEHUs COCTaBIIATh YPABHEHUSI XMMUYECKUX PEAKIUN
pU U3YyYEHHHM TEOPHH IMO3BOJISET JydIlle pa3oOpaTbcs B HEM M yCBOUTH HambOoOJee CIIOKHBIC
BOITPOCHI.

N3ydenne xumun Ha 6a30BOM YpOBHE cpenHero oomiero oOpa3oBaHUsI HANpPaBIEHO Ha
JOCTH>KEHHE CIICYIOIINX HeJIei:

* OCBOCHHE 3HAHMH O XHMMHMYECKOW COCTaBJISIOLIEH €CTECTBEHHOHAY4YHOW KapTHUHBI
MHpa, B&KHEHIINX XUMUYECKUX MTOHATHUAX, 3aKOHAX U TEOPUSIX;

* OBJajJleHHe YMEHHUSIMH TPUMEHSTh TIOJy4YE€HHBIE 3HAaHUS IS OOBSICHEHUS
pPa3HOOOpPa3HBIX XUMHUYECKHUX SIBJICHUI U CBOMCTB BELIECTB, OLEHKU POJM XUMHUHU B Pa3BUTHUU
COBPEMEHHBIX TEXHOJIOTUH U TIOJyYEHUH HOBBIX MaTEpHaJIOB;

* pa3BUTHe TI03HABATEJIbHBIX WHTEPECOB U HWHTEIUIEKTYyaJlbHBIX CIIOCOOHOCTEH B
npoIecce CaMOCTOSATENIBHOTO TMPHOOPETeHHS XHUMHMYECKMX 3HAaHUM C HCIOJIb30BaHHEM
pa3IMYHbIX UCTOYHUKOB MH(GOPMAIIUH, B TOM YKCJIE KOMITbIOTEPHBIX;

* BOCHHUTAHHE YOCKJCHHOCTH B TO3UTHUBHOM POJM XHUMHMU B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKH TPAMOTHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
OKpYXKaroIleH Cpee;

* NpUMeHeHHe TMOJYYeHHBbIX 3HAHMHA M YMeHHMH U1 0e30macHOro HCIOJIb30BAHUSA
BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3MHCTBE W Ha MPOM3BOJCTBE, pPEUICHUS
MPaKTUYECKUX 3aJ1a4 B IOBCEIHEBHOW JKW3HM, NMPEAYNPEXKIACHUS SIBICHUN, HAHOCAIIUX BpPEN
3/10pOBBIO YEJIOBEKA U OKPYKAIOILIEH Cpefie.

Ilnannpyemblie pe3yibTaThbl H3yYeHHs Y4eOHOr0 NpeaMera
JInyHoOCTHBIE:

— TOTOBHOCTb M CIHOCOOHOCTh OOYYarOIMXCS K CaMOPa3BUTHUIO W CAaMOBOCHHUTAHHMIO B
COOTBETCTBUH C OOIIEYETIOBEUYECCKUMH LIEHHOCTSIMH U UI€aIlaMu TPayKIaHCKOTO OOIIECTBA;

— TMPUHATHE W peaau3alus LEeHHOCTeW 3J0poBOro u 0Oe3omacHOro oOpas3a KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PU3HUECKOMY U
MICUXOJIOTHYECKOMY 3/I0POBbIO;

— HENpUsATHE BPEIHBIX MPUBBIYEK: KypeHHUS, YIIOTPEOICHUS AIKOT OIS, HAPKOTHKOB.

— YBaXXEHHE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTH mepen PoawHol, ropagoctu 3a
CBOM Kpal, CBOIO PoauHy, IpolLLIoe U HACTOALLEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccnu;

— TTpUHATHE  T'YMAaHHCTHMYECKUX  I€EHHOCTEH,  OCO3HAHHOE,  YBAXWUTEIbHOE U
N00posKenaTeNbHOEe OTHOIIEHHE K IPYTOMY YEIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

—  CIOCOOHOCTD K COMEpPEeKUBAHUIO U (YOPMHUPOBAHKE MMOZUTHBHOIO OTHOUICHHUS K JIFOASM, B
TOM YHCJI€ K JIMIIAM C OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBBS M WHBAIHMIAM; OEpexHOE,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (PU3UUECKOMY U MCUXOJOTHYECKOMY 30POBBIO
JIPYTHX JIFO/IEH, YMEHNE OKa3bIBaTh IEPBYIO IIOMOIIIb;

— Ppa3BUTHE KOMIIETEHIIMM COTPYJHUYECTBA CO CBEPCTHUKAMH, JE€TbMH MJIAJLIETO
BO3pacTa,  B3pOCIBIMH B  00pa3oBaTelbHOH,  OOIIECTBEHHO  TMOJE3HOM,  y4eOHO-
MCCIIE0BATENBCKON, MPOEKTHOM U IPYTUX BUJAX JIEATEIBHOCTH.

— MMpOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Da3BUTUS  HayKW,
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3HAYUMOCTU HayKH, TOTOBHOCTh K HAYYHO-TE€XHHYECKOMY TBOPYECTBY, BIIAJ€HHE JIOCTOBEPHOU
uH(popMaluel 0 MEPEeIOBBIX JOCTHIKCHHUSIX U OTKPBITUSX MHUPOBON U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSX 00 YCTPOHCTBE MUpPaA U OOIIECTBA;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MNPOTSKEHUH BCEW KHU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MPpodecCHOHANBHOMN 1 00IIECTBEHHOM NeSTEIbHOCTH,

— DJKoJoTMYecKas KylnbTypa, OepekHOe OTHOUIEHHS K pPOAHOW 3emile, NPUPOIAHBIM
OorarctBam Poccum u Mupa; TOHMMaHUE BIHSIHHS COIMAIBHO-DKOHOMHUYECKHX MPOIECCOB Ha
COCTOSTHUE TPUPOJHOW M COIMAIBHON Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSIHME MPHPOIHBIX
pPECYpPCOB; YMEHHUSI M HABBIKM Pa3yMHOIO MPHUPOAOMNOJB30BAaHUSA, HETEPIIMMOE OTHOILIEHUE K
NEUCTBUSAM, TPHUHOCAIINM BpEA JKOJIOTUU; NPUOOpPETEHHE OMbITa SKOJIOTO-HalpaBIeHHOU
NeSITEIbHOCTH;

— OCO3HAHHBINA BRIOOp Oynyiiel mpodeccuu Kak MyTh U CIIOCO0 peann3aiii COOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

— MOTpPeOHOCTh TPYAUTHCS, YBAXKECHUE K TPYAY U JIOJSIM TPYAa, TPYAOBBIM JTOCTHKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pa3HbIM BHJAAaM TPYIOBOMH
JESITEIIbHOCTH.

MeTanpeameTHbie:
PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE IeiicTBUS
—  CaMOCTOSITENIbHO OIpeAeATh 1Ied, 3a7aBaTh MapaMeTPhbl U KPUTEPHUH, IO KOTOPBIM MOKHO
OTIPEACIUTh, UTO LIeh TOCTUTHYTA;
— CcTaBUTh M (OPMYIMPOBATh COOCTBEHHBIE 3a/ladyd B 00pa30BATEIBPHOW JEATEIBHOCTH H
KU3HEHHBIX CUTYaIUsIX;
— BbIOMpaTh NYyTh JOCTIKEHHUS LIeJH, IUIAHUPOBaTh pEIIeHWe IIOCTaBICHHBIX 3ajad,
ONTUMU3HPYS MaTePHAIILHBIE U HEMaTEPHATBHBIC 3aTPATHL;
— OpraHu3oBBIBaTH J(PQEKTUBHBII MOUCK PECypcoB, HEOOXOMUMBIX JUISI JOCTHUKEHHS
IMOCTaBJICHHOM 11€NIH;
—  COIIOCTABJISITH MMOJYYECHHBIN pe3ynbTaT AesITeIbHOCTU C IOCTABICHHOW 3apaHee LEebIO.
IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

— HCKaTh M HaXOJUTh 0000IEHHBIE CIIOCOOBI pellleHrs 3aJa4, B TOM YHCIIe, OCYHIECTBIIATh
pa3BepHYTHI WHGOPMAIMOHHBI TIOMCK M CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHBIE U
MO3HABaTEJIbHBIC) 3a1aUH;

— KPUTHUYECKH OIICHWBAaTh W WHTEPIPETUPOBATh HH(DOpPMAIMIO C pPa3HBIX MO3UIHH,
pacro3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B MH(OPMALIMOHHBIX HCTOYHUKAX;

— UCIONB30BaTh pA3JIMYHBIE MOJEIBHO-CXEMAaTHUYECKHE CPEJICTBA MJIsS TPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH, a TaKKe IMPOTUBOPEUYUM, BBIABICHHBIX B
WH(OPMAIIMOHHBIX UCTOUYHUKAX;

— HaxOJUTh U MPHUBOJIUTH KPUTHUUYECKHE apTyMEHTHl B OTHOLICHUM ACHCTBHUM M CYXKICHHM
JPYTOro; CIIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHUYECKUM 3aMEYaHUSM B OTHOIICHHH
COOCTBEHHOTO CY)KJIEHUSI, pacCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO pa3BUTHS;

— BBICTpauBaTh MHIWBHUIYaTbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YIUTHIBASL OTPAHUICHHUS
CO CTOpPOHBI JAPYTUX YYaCTHUKOB U PECYPCHBIE OTpaHUYEHMs; MEHSTh U YyIEp>KUBATh
pa3HbIe MO3UIIUY B TTO3HABATEILHOM J1€ATETHHOCTH.

KoMMyHMKaTHBHBbIEYyHUBEpPCAJIbHbIEyYeOHbIeIeiiCTBHUS

— OCYIIECTBIISITh JIEJOBYI0O KOMMYHHKAITUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH
(kak BHYTpHM 0Opa3oBaTENBHOM OpTraHMW3allid, TaK M 3a €€ TMpenejaMu), Moa0upaTh
MapTHEPOB JUIS JCIIOBOM KOMMYHHUKAIIMH UCXOIS M3 COOOPaKEHUUN pe3ylbTaTUBHOCTH
B3aMMOJCHUCTBYS, a HE TUYHBIX CHMIIATHIA;

— TpH OCYIIECTBICHWU TPYIIOBOW pPAaOOTHI OBITh KaK PYKOBOIUTENEM, TaK W YICHOM
KOMaH/bl B pa3HbIX poiisix (TeHepartop ujaed, KPUTHK, UCHOJHUTENb, BBICTYHAIOUIHM,
JKCIEPT U T.1.);

— pa3BepHYTO, JOTMYHO M TOYHO H3JaraTh CBOIO TOYKY 3pEHHUS C HCIOIb30BAaHUEM
aJICKBAaTHBIX (YCTHBIX M MMChMEHHBIX) SI3BIKOBBIX CPEJ/ICTB;



IMpeamerHsbie:
B pe3yabTare ndydyeHusi yueOHOro npeamera «XuMusH»» Ha yPpOBHe CpeHero oouero
o0pa3oBaHus:

BbinycKkHUK Ha 02a30BOM YPOBHE HAYUYMTCS:
packpbiBaTh Ha MpUMepax poJib XUMHUUM B (OPMHUPOBAHUU COBPEMEHHOW Hay4HOM
KapTHUHBI MUPA U B IPAKTHUECKOH EATEeIbHOCTH YEJIOBEKa;
JEMOHCTPUPOBAaTh Ha IpUMEpPaxX B3aUMOCBA3b MEXAY XUMHEH U JIpPYIrUMU
€CTECTBEHHBIMU HayKaMH;
pacKpbIBaTh HA MPUMEpPaX MOJIOKEHUS TEOPUH XUMUYECKOro ctpoeHus A.M. bytieposa;
noHuMath ¢usznyeckuii cmbicn Ilepuognueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTb CBOIMCTB XUMHUYECKUX AJIEMEHTOB M 00pa30BaHHBIX UMHU
BEILECTB OT JIEKTPOHHOTO CTPOCHHUS ATOMOB;
OOBSCHATh MPUYUHBI MHOTO00pPA3usl BEIIECTB HAa OCHOBE OOIIUX MpEJACTaBICHUN 00 HMX
COCTaBE€ U CTPOCHUH;
NPUMEHSTh TpaBUiia CUCTEMATHUYECKON MeEXIyHapOJAHONW HOMEHKJIATYphl KaK CpeICTBa
pa3uyeHHs U UICHTH()UKALMY BEIIECTB 10 UX COCTABY U CTPOCHUIO;
COCTaBJISITh MOJIEKYJSpHbIE M CTPYKTYpHbIE (QOpPMYJbl OpPraHMYECKHUX BEIIECTB Kak
HOCHUTEJICH HH(pOpPMAIMK O CTPOSHUU BEIIECTBA, €0 CBONCTBAX WM MPUHAIICIKHOCTH K
OTpe/ieIeHHOMY KJIacCy COeTMHEHU;
XapaKTepUu30BaTh OpPraHMYECKHWE BELIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBaM,
yCTaHABIMBaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY TaHHBIMU XapaKTEepPUCTUKAMHU
BEIIECTBA;
NPUBOJIUTH MPHUMEPhl XUMHUYECKUX DPEAKIMI, pacKphIBAIOIIUX XapaKTepHbIE CBOWCTBA
THUITUYHBIX HpeHCTaBHTCHeﬁ KJIaCCOB OpraHu4CCKUux BCIICCTB C O CIbIO ux
uaeHTU(UKAIUU 1 00BICHEHHS 001aCTH MPUMEHECHHS;
MIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKaHUSI XUMHUYECKUX PEaKludid Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKON CBS3H B MOJIEKYJIaX PeareéHTOB U UX PEaKIIMOHHOW CITIOCOOHOCTH;
HCIOJIL30BAaTh 3HAHUA O COCTABC, CTPOCHUU H XUMHUYCCKUX CBOHCTBax BCUIICCTB IJIsA
0€30MMacHOro NPUMEHEHUS B MPAKTUUECKOH 1eATeNbHOCTH;
NPUBOINUTH MPUMEPHI MPAKTUYECKOT'O UCIOIB30BaHUS MPOIYKTOB NepepadoTKu HePTH U
IPUPOJHOTO Ta3a, BHICOKOMOJEKYISPHBIX COEIUHEHUN (MOJUATUIIEHA, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);
MPOBOAMTH OMBITHI MO PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB: IJIMIIEPUHA, YKCYCHOM
KHCJIOTBI, HCHIPCACIBbHBIX XUPOB, I'IFOKO3bI, Kpaxmalia, 6CHKOB — B COCTaB€ IIHIICBBIX
MPOJYKTOB U KOCMETUYECKUX CPE/ICTB;
BJIaZICTh IpaBUJIaMU WU MPUEMaMH 6630HaCHOﬁ paGOTbI C XUMHUYCCKUMHU BCUICCTBAMU U
1a00paTOPHBIM 000PYIOBAaHUEM;
YCTaHAaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU pCaknu U CMCHICHUS XUMHUYCCKOT'O
paBHOBECHSI OT PaA3NUYHBIX (DAKTOPOB C IENBIO OMpPENElIeHHs] ONTHUMAIbHBIX YCIOBHMA
MMPOTCKAHUA XUMHUYCCKUX ITPOLCCCOB;
MPUBOJIUTH MPUMEPHI THUIPOIHN3a COJIEH B MOBCEAHEBHON HKU3HU YEJIOBEKA;
IMPUBOJUTH IMPUMCPLL OKHCIUTECIIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ B mnpuponae,
IIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIIbHOCTH OPraHU3MOB;
NPUBOJNUTH TPUMEPHl XHMHYECKHUX pEaKIHid, PpaCKpbIBAIOIIUX OOLIMEe XUMUYECKHE
CBOMCTBaA MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;
IOPOBOJIUTH pacyeThl HAa HAXOXKACHUE MOJEKYISIPHOH (OpMyNBl yriaeBoAOpoAa IO
OPOJAYKTaM CrOpaHHhs M MO €ro OTHOCHUTENbHOW IJIOTHOCTM U MAacCCOBBIM JIOJIIM
DJIEMCHTOB, BXOAAIIIUX B €0 COCTAaB,
BJIQJIETh IpaBuWiIaMH 0€301acHOr0 OOpalleHusi ¢ €JKWMH, TOPIOYMMH M TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHUH;
OCYIIECTBIISITh MOMCK XHMHUYECKOM HHQOpMAIMKM IO Ha3BaHUAM, HUACHTU(]HUKATOpam,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;



— KpPUTHYECKH  OIEHMBaThb W  HHTEPIPETHPOBAThL  XUMHUYECKYl0  HH(pOpMaluio,
CoJIeprKallyrocsi B COOOIICHHSIX CPeACTB MaccoBoi mHpopmammu, pecypcax MHTEpHETa,
HAay4YHO-NIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHHUsI €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B
[EJISIX BBISIBICHUS OIIMOOYHBIX CYXACHUA U (HOPMUPOBAHHSI COOCTBEHHOH TO3HIINH;

— TPeACTaBIATh MYTHU peuleHHs] TI00aJbHBIX MPOOJIEM, CTOSIIUX IEpell YeTOBEYECTBOM:
IKOJIOTHYECKUX, SHEPTETHYECKHX, CHIPHEBBIX, U POJIh XUMUHU B PEIICHUH 3TUX MPOOIEM.

BeinyckHUK HA 6230BOM YPOBHE MOJYYHMT BO3MOKHOCTh HAYYUThCSH:

— WUIIOCTPUPOBATh HAa MPUMEpPAX CTAHOBJICHHWE M SBOJIOLMIO OPTaHUYECKOW XMMHUHU Kak
HAyKHU Ha Pa3jIN4HbIX UCTOPUUYECKUX ITANax €€ pa3BUTHS;

— HCIOJIb30BaTh METOJbl HAay4YHOTO TO3HAHMS TPHU BBHINOJIHEHWH NPOEKTOB M Yy4eOHO-
UCCIICIOBATENILCKUX ~ 3a7ad [0 H3yYEHUIO CBOWCTB, CIOCOOOB TMONYYCHHS W
pacno3HaBaHUsl OPraHUYECKUX BEUIECTB;

— OOBSACHATH TPUPOAY U CIOCOOBI OOpa30BaHMS XUMUYECKOW CBSI3M: KOBAJICHTHOM
(MONsIpHOM, HEMOSPHOW), WOHHOW, METAUTMYECKON, BOJOPOJHONM — C  IIEJBIO
OnpeieNICHUsI XUMUYECKON aKTUBHOCTH BEIIECTB;

— YCTaHaBIIMBAaThb T'€HETHMYECKYIO CBSI3b MEXIY KJIACCAMM OPTraHWYECKHUX BEIIECTB MJIA
000CHOBaHUS TPUHIMITHATIHLHOW BO3MOXXHOCTH TOJYYCHHUSI OPTaHUYECKHX COCIUHEHHIA
3aJIaHHOTO COCTaBa U CTPOEHUS;

— yCTaHaBIMBATh B3aMMOCBS3H MEXIY (haKTaMH U TEOPUEH, MPUUMHON U CIEACTBUEM PH
aHayiM3e MPOOJEMHBIX CUTyalluii U OOOCHOBAHMM NPUHHMAEMBIX PELICHHH Ha OCHOBE
XAMHYECKHUX 3HAHUU.

TpeGoBaHus K YPOBHIO NOATOTOBKH 00YYAKOIIUXCS.

Y4yamuecs B pe3yJibTaTe YCBOCHUS Pa3/esia J0/2KHbI 3HATH/IOHUMATD:

® BOKHEUIINE XUMHUYECKHUE TMOHATHUS: BEIIECTBO, XUMUYECKUN JJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAsE aTOMHAsi U MOJIEKYJISIpHAs MaccChl, HWOH, aJUIOTPOIHUs, U30TOIbI, XUMUYECKas
CBSI3b, BJIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTENEHb OKHMCIICHUS, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, BeIIeCTBA MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS, PACTBOPHI,
3JEKTPOJINT WU HEDJEKTPOJIUT,  JBJEKTPOJIUTUYECKAs]  JMCCOLMALMS,  OKUCIUTENIb U
BOCCTAHOBUTENIb, OKHUCIICHHE ¥ BOCCTAHOBIICHHE, TEIUIOBOW 3(PQeKT peakmuu, CKOpPOCTh
XUMUYECKOM  pEeaklMH, KaTaliu3, XHUMHUYECKOE pPaBHOBECHE,  YIVIEPOAHBIM  CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, H30MEPHsI, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBl XHMHH: COXPAaHEHME MAcChl BEILIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOANYECKUI 3aKOH;

® OCHOBHBIE TEOPUHM XHMHHM: XMMHYECKOM CBS3HM, DJIEKTPOIUTHYECKON JMCCOLMALINH,
CTPOEHHUSI OPTAHMYECKUX COCANHEHUN;

® BAUKHEHIIIHE BEIIECTBA U MaTepUANIBl: METaH, dTUJICH, alleTUIICH; OCH30I, STAHOJ, KHUPHI,
MbIJIa, TJIFOKO3a, caxapo3a, KpaxMmai, KJIeTdaTka, OeNKH, MCKYCCTBEHHBIE M CUHTETHUYECKUE
BOJIOKHA, Kay4yKH, IJTACTMACCHI;

YMeTh:

® Ha3bIBaTh U3YUYEHHBIE BEIIECTBA 10 «TPUBUAIBHON» U MEXAYHAPOJAHOW HOMEHKIIATYPE;

® OIIPEACNIATh: BAJCHTHOCTh M CTENEHb OKHCICHHS XHWMHYECKUX DJIEMEHTOB, THII
XMMUYECKON CBSI3M B COENMHEHMSX, 3apsA]l HOHA, XapakTep Cpelapl B BOAHBIX pacTBOpax
OpPraHUYECKUX COEAUHEHHM, OKHUCIUTEIb M BOCCTAHOBUTEIb, MPUHAIECKHOCTh BEIIECTB K
pa3IMYHBIM KJlaccaM OPraHU4eCKUX COECIMHEHUN;

® XapaKTEepU30BaTh: OCHOBHBIE KJIACChl OPraHUYECKHUX COEAUHEHHH; CTPOCHUE U
XMMHYECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX COEAUHEHUI;

® 00BSCHATH: 3aBUCHMOCTbh CBOMCTB BEUIECTB OT HMX COCTaBa M CTPOCHHS; MPHUPOIY
XUMUYECKOUW CBSI3M (MOHHOM, KOBAJIGHTHOM, METaJUIMYECKOM), 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON PEeaKINK U MOJIOKEHUS XMMHUECKOTO PaBHOBECHUS OT PAa3IMUHBIX (DaKTOPOB;

® BHINIOJIHATh XMMHUYECKHUIM 3KCIIEPUMEHT 110 PACIIO3HABAHHMIO BAXKHEHIIMX OPraHUYECKHUX
BEILECTB;



® IPOBOANTH CAMOCTOSATENbHBIA TMOUCK XWMHUYECKOW HH(POPMAIMH C HCHOJb30BAaHUEM
Pa3IUYHBIX HMCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX HM3JaHUH, KOMIBIOTEPHBIX 0a3 aHHBIX,
pecypcoB MHTepHETA); UCMOIB30BaTh KOMITLIOTEPHBIE TEXHOJIOTHH JUIsI 00paOOTKH U Tiepeaadn
XUMUYECKOW nH(popMaIuu u e€ mpeIcTaBIeHUs B pa3IMUHbIX (popmax;

® [ICII0JIB30BAaTh TPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYCCKOW ACSITENbHOCTH H
MIOBCEIHEBHON KU3HU JJIA:

4 OOBSICHEHUS! XMUMHMUYECKUX SIBIICHUI, MPOMCXOAAIIUX B MpHUpone, OBITY M Ha
IIPOM3BOJICTBE;

4 onpefieNieHusT BO3MOXKHOCTH ~ IPOTEKaHUS XMMHUYECKHUX IMPEBpalleHUi B
PA3JINYHBIX YCIIOBHUAX U OLICHKH UX HOCHGI[CTBHﬁ;

4 9KOJIOTMYECKH IPaMOTHOTO TOBE/ICHUS B OKPYKAIOIIeH cpee;

v OLIGHKU BJIMSHUS XMMUYECKOTO 3arpsi3HEHUs OKpYXKarolled cpelabl Ha OpraHu3M
YeJIoBeKa U IPYTue )KUBbIE OPraHU3MBI;

v Oe3omacHOro oOpamieHus C TOPIOYMMH M TOKCHUYHBIMH  BEIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM;

v IPUTOTOBIICHHUS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

4 KPUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XUMHUYECKON MH(OpMAINU, TTOCTYIAOIICH

N3 pa3HbIX UCTOUYHHUKOB.

Conepxanue nporpamMmsbl «Oprannyeckasi XuMHs»

Tema 1. Ilpeamer oprannyeckoil xumMuu. Teopusi CTpPOeHHS] OPraHUYECKHX
coequHeHuii (74.)

IIpenmer  opranmyeckol  xumuu. CpaBHEHHE  OpPraHUYECKUX  COCIMHEHUM  C
HeopraHuueckuMu. [IpupoiHele, HCKyCCTBEHHBIE U CHHTETUYECKHE OPraHUYECKHE COETMHEHN.

BaneHTHOCTE. XMMHYECKOE CTPOCHHE KaK MOPSJOK COECIWHEHHS aTOMOB B MOJIEKYJIE
COIVIACHO UX BWIGHTHOCTU. (OCHOBHBIE IIOJIO)KEHHUSI TEOPUM CTPOEHUS OPraHMYECKHUX
coenuHeHU. [loHsATHE O TOMOJOTMH M TOMOJOrax, U30MEpUM U H30Mepax. XHUMHUYECKHE
dbopMyITBI U MOJIETTH MOJIEKYJ B OPTaHHMYECKON XUMUH.

JdemoncTpaunu. Moenu MoJIEKyJl TOMOJIOTOB ¥ U30MEPOB OPTaHMYECKUX COCTUHEHUN.

Tema 2. Yruiesoaopoas! U X NPUPOJAHbIE HCTOYHUKH (214.)

[IpenenvHble yrieBOAOPOAbL. AJIKaHbI. AJIKaHbI: TOMOJIOTUYECKUH psl, H30MEpUs HU
HOMEHKJIaTypa aJIkaHOB. XMMHUYECKHE CBOMCTBa ajKaHOB (Ha NpHUMEpe MeTaHa W STaHa):
TOpEHHE, 3aMElIEHUe, pa3JIoKeHUE W JAeruapupoBaHue. lIpumeHeHue alkaHOB Ha OCHOBE
CBOMCTB.

HenpenenbHble yrineBoaopoabl. ANKEHbl. ODTUJIEH, €r0 IMOJy4eHHE (JIerHApUpOBaHUEM
dTaHa U JeTHIpaTanueil 3TaHoma). XMMHUYeCKHe CBOMCTBA 3TUJieHa (0OeciBeunBaHue OpOMHOMN
BOJBI U pacTBOpa I€pMaHraHaTta Kaius), Tujapatauus, nonumepusauus. I[lonustunen, ero
CBOMCTBA U ITpUMeHeHHue. [I[puMeHnenne sTuieHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [ToHsTre o0 ankagueHax Kak yrieBoJIOpOAax ¢ IByMs IBOMHBIMU
CBsI3AMU. XMMUYECKHe CBOiicTBa OyTaaueHa-1,3 u u3onpena: odecrseunBanue OpOMHON BOJIBI U
noJIMMepu3anus B Kayuyku. Pesuna.

AJNKUHBI. ANETWICH, €ro IOJIyueHHEe NIHPOJIU30M MeTaHa U KapOHIHBIM CIIOCOOOM.
XWMHYECKUE CBOMCTBA alleTUJICHA: TOPEHUE, 0OECIIBEUNBaHNE OPOMHON BOJIbI, TPUCOCTUHECHHE
XJOpoBOJIOpOAa M ruapatauus. lIpuMeHeHue aneTureHa Ha OCHOBE CBOMCTB. Peakums
MOJIMMEPU3ALMY BUHWIXJIOpUAA. [[0MMBUHUIXIIOPHU 1 €r0 IPUMEHEHHUE.

ApoMaTthdeckue yrieBOJAOPOAbl, WM apeHbl. beH3oul. [Toryyenne OeH30Ma U3
[UKJIOTeKCaHa M aleTHJIeHa. XUMHUYECKHEe CBOHCTBa O€H30Ja: TOpeHHe, TaJloreHUpOBaHHE,
HuTpoBaHue. [IpumeHeHne O€H30J1a HA OCHOBE CBOMCTB.

IIpuponHslil ra3 kak TOIMBO. IIpeuMyIecTBO MPUPOJHOrO rasa nepe ApyruMu BUAAMU
torBa. CocTaB MPUPOJHOTO Tasa.

Hedts. CoctaB um mnepepabotka nHedtu. Hedrenmponykrel. beHsun u mnonstue 00
OKTaHOBOM YHCIIE.

Kamennslit yrons u ero nepepadorka. Kokcoxummuyeckoe mpou3BOJICTBO U €T0 MPOTYKITHSL.
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Jdemoncrpauuu. ['opeHne MeraHa, STWJieHa, aneTuieHa. OTHOUIEHHE METaHa, HTUJIEHA,
arieTnseHa U OeH30Jla K pacTBOPY NepMaHraHara kKajaust u OpomHoil Boze. [lomydyenue sTusena
peakiuei aeruapaTaliy 3TaHojda W JENOJUMEpU3alK MOJIUATUIICHA, alleTUiIeHa KapOuIHBIM
crnocoboM. PasnokeHune kaydyka NpH HarpeBaHWH, HCIBITAHUE MPOAYKTOB PpaA3JOKEHHUS Ha
HernpeaenbHocTh. Komnekius 06pas3ioB HedTH U HEQTETIPOTYKTOB.

JlaboparopHble 3kcnepuMeHThl. 1. OnpeaeneHrue 3JIEMEHTHOTO COCTaBa OPraHMYECKUX
coequHeHui. 2. M3rotoBiieHne Mojeneil MOJIEKyJ YrieBoJaopoioB. 3. McciaenoBanue CBOMCTB
kayuyka. 5. O3HakomieHue c kourekuusmMu: «HedpTb u mpomykTel e€ mnepepaboTKn»,
«KaMeHHBIN yToIb M IPOAYKTHI €T0 MepepadoTKM»

O0001menue 3HAHUI M0 TeMe «YTJIEBOJOPOIbI M UX TPUPOIHBIE UCTOUHUKI.

KonTposbHas padora Nel no teme «YT1eBog0poabl U UX IPUPOJHBIE HCTOUHUKH

Tema 3. KucJsiopoa- u a3orcoaep:xamme opranudeckue coennnenus (304.)

Kucaopon conep:xamme oprannyeckue coernuenus (20uacon)

Onnoatomuble crupThl. [lomydeHne 5TaHONa OpOKEHHUEM TIIFOKO3Bl W THApPATAIMCH
sTUIIeHA. [ uApoKCcHIbHAsA Tpymna Kak (pyHKUMOHaNbHAA. [IpencTaBienne o BOJOPOIHOM CBS3H.
XHUMHUYECKHE CBOMCTBA ATAHOJIA: TOPEHHUE, B3AMMO/JICHCTBHE C HATpHUEM, 00pa30BaHUE TTPOCTHIX U
CIIOKHBIX 3(QUpPOB, OKHCICHHE B anpAeruia. [IpuMeHeHHe 5TaHOJIAa Ha OCHOBE CBOMCTB.
AJIKOTr0JIn3M, €ro NOCJIEACTBUS U MPENYIIPEKICHUE.

MHoroaroMuble crnupThl. [JIMIIEpUH Kak MPEeACTaBUTEIb MHOTOATOMHBIX CIHPTOB.
KauecTBeHHas peakuys Ha MHOIOaTOMHbIE CIUPTHI. [[puMenenune ramunepuHa.

®enou. BzaumHoe BiIMsSHUE aTOMOB B MOJIEKYJIe ()eHOJIa: B3aUMOJICHCTBHE C TUAPOKCHIOM
HaTpUsi W a30THOM kucinorod. [lomukonmencamuss ¢eHoma ¢ QopmampaerugoMm B
dbenonpopmansaeruanyto cMmoiy. [IpumeHeHne geHona Ha OCHOBE CBOMCTB.

Anpaeruasl 1 KeToHbI. [lonydeHne anbaerunoB OKMCICHHEM COOTBETCTBYIOIIUX CIUPTOB.
XVMMHUYECKHE CBOMCTBA  alNbJETHUIOB: OKHCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY U
BOCCTAHOBJICHHE B COOTBETCTBYIOIIMU cnupT. [Ipumenenue gopmanpaeruia u ameraibIeruaa
Ha OCHOBE CBOMCTB. [IoHATHE O KETOHAX.

Kap6onoBeie kucnotel. [lomydeHne KkapOOHOBBIX KHUCIOT OKHCJICHHEM albJIErHJIOB.
XUMHUYECKHE CBOMCTBA YKCYCHOW KHCIIOTBI: OOIIME CBOWCTBA C HEOPTAaHUUYECKUMHU KUCIOTaMH U
peaknus drepudukanuu. [I[pumeHeHne yKkCycHOM KUCIOTHI HA OCHOBE CBOMCTB.

Crnoxuble 3¢upbl U xupbl. [lomydeHne clIoXHBIX SPHUPOB peakuuel dTepuuKaIum.
CrnoxHbie 3(Upbl B IPUpOE, UX 3HaueHue. [[puMeHnenne cioKHbIX 3(pUpOB HA OCHOBE CBOMCTB.

XKupsl kak cioxHble 3(Upbl. XUMHUYECKHE CBOWCTBA KHPOB: THAPOJU3 (OMBUICHUE) H
TUAPUPOBAHUE KUIKUX KUPOB. [[puMeHeHne upoB Ha OCHOBE CBOMCTB.

VYraeBoasl. YTIneBOIbl, MX KIacCH(PHUKAIMI: MOHOCaxapuabl (TJIIOK03a), AHCaXapuabl
(caxapo3a) u mosrcaxapuasl (KpaxMai U IEJUTI0I03a). 3HAaYSHUE YTIIEBOJAOB B )KUBOW MPUPOJIE U
B KU3HM YETIOBEKA.

['moko3a — BEIMIECTBO C JBOMCTBEHHOW (YHKITMEH — albAerHJIOCIUPT. XUMUUYECKHE
CBOWCTBA TJIFOKO3bI: OKUCIIEHHE B IIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OpoKeHHe
(MOJIOYHOKHCIIOE U cupTOBOE). [IpriMeHeHne TII0K03bl Ha OCHOBE CBOMCTB.

Hucaxapunbl u nonucaxapupl. [loHsATHE 0 peakusx MOJUKOHJECHCALUUA U THAPOJIN3a Ha
IIpUMeEpe B3aUMOIIPEBPALICHUI: TIIFOK032a «>TI0JUCaXapHu/I.

Jdemoncrpanun. OxucineHue cnupra B anbaerua. KauecTBeHHass peakuus Ha
MHOTOaTOMHBIE CHHUPTHL. PacTBopuMOCTh (eHONa B BOJE MpH OOBIYHON Temmeparype U Mpu
HarpeBanuu. KauectBenHble peakuuu Ha penon. Peakuus «cepedpsHOro 3epKana» ajabIerujaoB u
0K03bl. OKHCIIEHUE aJbJAETUAOB U TIIIOKO3BI B KHCIOTHI C MOMOIIb0 ruapokcuaa meau (1I).
[TomyyeHne yKCYCHO-3THJIOBOTO M YKCYCHO-M30aMUJIOBOro 3¢upoB. Kosutekuus >¢pupHBIX
Macen. KauecTBeHHas peakius Ha Kpaxmall.

JlabopaTopHblie JkcmepuMeHThl. 6. CBolicTBa »THiIOBOro cnupra. 7. CBoiicTBa
rmnepuna. 8. CpoiictBa dopmanpaeruga. 9. CpoiictBa ykcycHo# kuciotel. 10. CBoiicTBa
xupoB. 11. CpoiicTBa rimoko3bl. 12. CBoMCTBa KpaxMaina.

0O000menue 3Hanuii mo teme «Kucimopocoaepxaiyue OpraHM4eCKue COCTUHEHUS U UX
MPUPOIHBIE UCTOYHUKI.



KonTpoasnas padora Ne2 mo reme «Kuciopoacoaepskaiyue OpraHu4ecKue CoeIMHEHUs
U UX TPUPOJIHBIC UCTOUHUKUY.

A3oTcoaepikaiiye coeJMHEHNsI M UX HAXO0KIeHue B :xkuBoii npupoxae (114.)

Awmunsbl. Tlonstue o0 amuuax. [lomyueHue apoMaTH4ecKOro aMWHA — aHUJIMHA — U3
HUTpOOEH30J1a. AHWINH KaKk OpraHndeckoe OCHOBaHHe. B3anMHoe BiHsHIE aTOMOB B MOJIEKYJIe
AQHWJIMHA: OCJIa0JICHHe OCHOBHBIX CBOWMCTB M B3aUMOJIEHCTBUE ¢ OpoMHOU Bojoi. [IpumeHenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AmuHokucaoTel. benku. TlomyueHne aMHHOKHCIOT U3 KapOOHOBBIX KHCIIOT U THAPOIIU30M
0enkoB. XUMHYECKHE CBOWCTBA aMUHOKHCIOT KaK aM(OTEpHBIX OPraHMYECKUX COEIMHEHUM:
B3aMMOJICICTBHE CO IIEI0YaMH, KUCIOTaMU U JIPYT € APYroM (peaxiusi MOJTHKOHJICHCAINH).
[Tentunnas cBsi3b v noaunenTuasl. [I[puMeHeHrne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

['eneTnueckas CBA3b MEXAY KJIACCAMH OPTaHMYECKUX COCTUHEHUN.

Jdemoncrpanuu. B3anMmoelicTBUe aMMUaka U aHWIMHA C COJSIHOW KUCIIOTOM. Peakums
aHWIMHA ¢ OpoMHOI Bomoi. Jloka3aTenbCcTBO HadMuusd (PYHKIMOHAIBHBIX TPYII B PacTBOpax
aMHHOKHUCIIOT. PacTBOpeHue u ocaxxaenue 6enkos. Mozaens monekynsl JJTHK.

JladopaTopubie 3xcnepuMenThl. 13.1BeTHBIE peakiuyu OETKOB: KCAaHTONMPOTEHHOBAS U
OoumyperoBas. ['opeHue nTuubero nepa u mepcTsiHord HUTH. 14.0caxnenne 6eIKoB.

IMpakTuueckasipadoraNel «nenTudukanus opraHUUECKUX COSTUHEHUN .

O0o01meHue 3HaAHMII MO TeMe «A3OTCOAEpXAIIUE COSAUMHEHUS M HUX HAXO0XKICHHUE B
JKUBOU TIPUPOJIEN».

KonTpoubHas padora Ne3 nmo teme «A3oTcoaepxkalinue COEINHEHUS U UX HaXOXKICHHUE B
JKUBOU TIPUPOJIEN.

Tema 4.0prannyeckasi xumusi u 001mecTBo (9 4yacon)

buorexnonorus. Ilepuonbr pasButus. Tpu HampaBiaeHUST OWOTEXHOJOTHUU: TEHHAS
WHXKCHEpUs, KIETOYHAs WHXKEHepus, Ouonornuyeckas uHxkeHepus. MO wu TpaHcreHHas
MPOYKLHSI, KIOHUPOBAHUE.

Knaccudpukanuss nonumepoB. MckyccTBeHHbIe moiuMepbl. [loydeHne HMCKYCCTBEHHBIX
MOJIMMEPOB, KaK MPOJYKTOB XUMHUYECKOW MOIU(PHUKALUU MPUPOJHOTO MOJUMEPHOIO ChIPHA.
HckyccTBeHHBIE BOJIOKHA (All€TaTHBIN MIENK, BUCKO3a), UX CBOWCTBA M PUMEHEHHE.

Cunrernueckue mnonumepsl. [loaydyeHHe CHUHTETHYECKHMX MOJMMEPOB  PEAKLUSIMHU
NoJIMMEPU3AlUU U TMOJAUKOHAeHcauu. CTpyKTypa MOJUMEPOB: JIMHEHHas, pa3BeTBICHHAs U
poCTpaHCTBeHHAs. [IpencTaBUTENM CHUHTETHYECKHMX IIJJACTMACC: MOJUATUIEH HU3KOTO U
BBICOKOTO JaBJICHUS, MOJUIPONIICH U MOMMBUHUIXJIOpU. CHUHTETUYECKHE BOJIOKHA: JIABCaH,
HUTPOH U KampoOH.

Jdemoncrpauuu. Komneknus miactMace U u3fenuit w3 Hux. KoJmekuuu HCKYCCTBEHHBIX
BOJIOKOH W HW3JeiWil W3 HUX. Pacmo3HaBaHHhe BOJIOKOH M H3Ienuil W3 HUX. Pacmo3HaBaHue
BOJIOKOH 10 OTHOILIEHHUIO K HArPEBAHUIO U XMMUYECKUM PEaKkTHBaM.

IpakTnyeckas padora Ne2. PacriozHaBaHUE MJIaCTMACC U BOJIOKOH.

O0001eHue 3HaHMI 0 Teme «OpraHnyeckast XUMHS U 0OIIECTBOY.

HNTorosas kouTposbHas padora Ne 5 3a kypce 10 kiaacc.

Bcero: 68 yacos



KasengapHo-rematudeckoe miaHupopanue, xumus 10 kiacc(68 yacos, 2 4. B He/1eJ110)

Ne Hara Tema ypoka dopma oOpraHu3annu OcHoBHbIEC BU/bI y4eOHOM AeATEeJILHOCTH
n/ Y4eOHbIX 3aHATHI
wiad | Gaxr
n
Tema 1. Ilpeamet oprannyeckoit xumuu. Teopusi CTPOEHUsSI OPraHMYECKUX coelMHeHuil (7 4acoB)
1 01.09 [IpaBuna Th B kabuHeTe XUMHH. VYpOoK u3y4eHHs HOBOTO | JAarOT KJIACCHU(PUKALNIO OPTraHUYECKUX BEIECTB: PUPOIHBIE,
[IpeameT OpraHMYeCcKOM XUMHH. Marepuana HCKYCCTBEHHbIE 1 CHHTETUYECKHE, XapaKTePU3YIOT OCOOEHHOCTH
OpPraHMYECKUX COECOUHEHHUN, TPUBOJAT IPUMEPBI OPIraHUUECKUX
COCTUHEHUN.
2 103.09 Teopus cTpoeHHs OpraHMYECKUX VYpOoK U3y4eHus HOBOTO | OOBSCHSIOT MOHATHUS: BAIGHTHOCTh, XUMUYECKOE CTPOCHHE,
coequuennii. CtpoeHue atoma Marepuana YTJIEPOJHBIN CKEJIET, CTPOCHHUE aToMa yriiepojaa
yriaepoaa.
3 08.09 OCHOBHBIE TIOJIOKEHHS TEOPUH Ypok u3ydeHuss HOBOTO | XapaKTepU3yIOT OCHOBHBIE MOJIOKEHUSI TEOPUH XUMUYECKOTO
CTPOEHMS OPraHNYECKUX Marepuana CTPOEHMS, IPUBOAST IPUMEPBHI.
COCTUHEHUN.
4 10.09 N3omepsl. Buasl nzomepuu. YPOK KOMIIJIEKCHOTO JTAl0T OINIPEAEIEHUS: CTPYKTYPHON U IPOCTPaHCTBEHHOM
MIPUMEHEHHUS] 3HAaHUI M30MEPUHU, COCTABIISIOT (POPMYJIIBI U30MEPOB, OMPEIEIISIIOT BUIbI
M30MEPUH, JAIOT Ha3BaHUS N30MEpPaM.
5 15.09 Knaccudukamnmst opraHngeckux Ypok KOMILJIEKCHOTO JTAIOT OMPEACIICHUS: TOMOJIOTUYECKUIN PSAJT U TOMOJIOTHYECKast
COEIMHEHUI. IIPUMEHEHNS 3HAHUN Pa3HOCTb, TOMOJIOTH, IPUBOJAT IPUMEPBI OCHOBHBIX KJIACCOB
OpPraHWYECKUX COETMHEHHUM U UX TOMOJIOTOB
6 17.09 Pemienue 3a1a4 Ha HAXOXKICHHUE VYpok peleHus pemaroT 3a/1auu U3 COOpPHHKA 3a/1a4 U yIpaKHEHUH
7 |22.09 MOJIEKYJISIPHOM (hOPMYJIBI IIPaKTUYECKUX 3a/1a4
OpPraHWYECKOI0 BEIIECTBA.
Tema 2. YriieBoaopoabl 1 MX NPUPOAHbIE UCTOYHMKH (21 yac)
8 124.09 [IpenenbHbIe YTIEBOAOPOADIL. VYpok u3ydeHus HOBOro | Ha3bIBalOT COCTaB aJIKaHOB, FTOMOJIOTUUECKHH Psl TPEAEIIbHBIX
AJIKaHBI. Marepuana yrieBoopoaoB. [IpuBoasAT npumMepsl H30MEPOB ANKAHOB,
9 29.09 [IpakTUKyM MO COCTABIEHUIO Ypok pelieHus COCTaBJISIIOT (DOPMYJIBI HK30MEPOB M TOMOJIOTOB, Ha3bIBAIOT UX TIO
(dbopMyIT H30MEPOB U TOMOJIOTOB IIPaKTUYECKUX 3a/1a4 MexyHapoaHoi HoMeHkiaType MIOITAK
AJIKaHOB.
10 | 01.10 dusnyeckue ¥ XUMHIECKUE Ypok uzydeHus u Ha3bIBAIOT XMMUYECKUE CBOMCTBA AJIKAaHOB HAa IIPUMEPE METAHA,
CBOMCTBA aJIKaHOB. MIEPBUYHOTO 3TaHa: peaklMK FOPEeHHUs, 3aMELICHUS, 1eTUAPUPOBAHNUS,
3aKpEIJICHUS] HOBBIX OCHOBHBIE CITOCOOBI MOJTyYEHHsI, BBITOTHSIOT 1A00PaTOPHBIN
3HaHUI SKCHEPUMEHT, COCTABISAIOT YPABHEHUSI COOTBETCTBYIOIIUX
peaxkuuii




11 |06.10 [Muxnoankansl Ypok uzydeHus u Ha3bIBAIOT COCTAB LIMKJIOAIKAHOB, IPUBOJAT IIPUMEPHI H30MEPOB
MEPBUYHOTO LIUKJI0QJIKAaHOB, HAa3bIBAIOT XMMUYECKHE CBOMCTBA, COCTABIISIOT
3aKpEIJICHUS HOBBIX YPaBHEHHUS COOTBETCTBYIOIIMX PEAaKIIUN
3HAHUU

12 | 08.10 HenpenenbHbie yriieBog0pOIbI. YPoKk KOMITJIEKCHOTO Ha3bIBAIOT COCTAB AJIKEHOB, TOMOJIOTHYECKUH Psiji, TOMOJIOTH,

AJIKEHBI. MIPUMEHEHUS] 3HAHUI BH/JIbl N30MEPUU
13 | 13.10 [IpakTuKy™m MO COCTaBIEHUIO VYpok pernienns COCTaBJISAIOT (POPMYIIBI HK30MEPOB U TOMOJIOTOB, HA3bIBAIOT UX.
(GbopMyn H30MEPOB U TOMOJIOIOB MIPAKTUYECKHX 3a/1a4
AJIKEHOB.
14 | 15.10 XUMHUECKUE CBOICTBA U CIIOCOOBI YPOK KOMIIJIEKCHOTO Ha3bIBAIOT XMMUYECKUE CBOMCTBA AJIKEHOB:,COCTABISAIOT
HOJTy4YEHUs AJIKEHOB. IIPUMEHEHMS 3HaHU YPaBHEHMsI COOTBETCTBYIOIUX PEAKIIMNA, COCTABIISIOT YpaBHEHHUE
peakLuy NoJMMEPHU3ALMK Ha IPUMEpE 3TUIIEHA

15 |20.10 AJIKaIMeHBbl. Ypok u3ydeHus HOBOTO | Ha3bIBAIOT COCTaB aJIKaIUCHOB (JUEHOBBIC YTIICBOIOPOIBI),

Marepuasna HOJIUMEPBI, KayYyKH, COCTaBIISIIOT YPaBHEHUSI pEaKLIUM,
XapaKTepU3YIOIUX XMMHUYECKHE CBOMCTBA aJIKaJEeHOB

16 |22.10 Kayuyku. Ypok uzydeHus u rpymnmoBas paboTa ¢ onpeaeeHUsIMHA MOHATUH «PE3HHAY,
MEPBUYHOTO «BYJIKAHU3ALIUs»; CBOMCTBA M IPUMEHEHUE KayuyKOB, PE3HHBI,
3aKpEIJICHUS] HOBBIX 700HMTA, BBIMOIHAIOT JJA0OPATOPHBINA IKCIIEPUMEHT
3HAHUU

17 | 05.11 AJIKUHBI: CTPOEHNUE, U30MEpHS, YPOK KOMIIJIEKCHOTO rpymnmoBas paboTa ¢ MOHATHIMHU «ITUPOJIHU3Y», «ATIKHHBD;

HOMEHKJIaTypa, (pusnueckue IIPUMEHEHMS 3HaHU IPaBUIAMHU COCTABIICHHS HA3BAHUMN,0NPEEIAIOT
CBOICTBa, MTOJIy4E€HHE IPUHAJJIEKHOCTD BEILIECTB K KJIACCY AJIKUHOB 110 CTPYKTYPHOU
dbopmyie

18 [10.11 [IpakTHKyM 1O COCTaBIEHUIO Ypoxk peieHus COCTaBJISAIOT (POPMYJIIBI HK30MEPOB U TOMOJIOTOB, HA3bIBAIOT UX.

(GbopMyn1 H30MEPOB U TOMOJIOTOB MIPAKTUYECKHX 3a/1a4
AJIKUHOB.
19 | 12.11 XUMHUYECKUE CBOMCTBA, YPpok KOMILJIEKCHOTO TpYIOBas WHIWBHUAyalbHas paboTa, 3HAIOT COCTAB aJIKMHOB,
IIPUMEHEHHUEAIKUHOB. IIPUMEHEHUS 3HAHUN IPOBOJST KaU€CTBEHHBIE PEAKIIMU HA KPAaTHYIO CBS3b,
COCTaBJIAIOT YPABHEHHUsI COOTBETCTBYIOLINX PEaKLU
20 | 17.11 ApomMatudecKkue yriieBoAOpOIbI. Ypok uzydeHus u IpyMIoOBasi, UHAUBHUIYalbHAs paboTa, HA3bIBAIOT OCOOCHHOCTH
ApeHbl. MEPBUYHOTO cTpoeHust OEH30J1a U €ro TOMOJIOroB; (GhopMyiy OeH3oa,
3aKpEIJICHUS] HOBBIX CIIOCOOBI TIOTYYEHHUS.
3HAHUU
21 | 19.11 CgoiicTBa 6eH30I1a. Ypok u3ydeHus u Ha3bIBAIOT XMMUYECKUE CBOMCTBA, COCTABIISIIOT YPaBHEHUS

IIEPBUYHOTO
3aernneHH51 HOBBIX
3HaHWUH

COOTBETCTBYIOLINX PEAKLIUH, BHIIOJIHSIIOT Ja00paTOPHBIiA
DKCIIEPUMEHT
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22 | 24.11 Pemenue 3ana4 Ha HaXOXKIEHUE Ypok peuieHus TpyNMoBasi, MHANBUAYAIbHAsS paboTa, pEIIaloT 3a1a4l
BBIXO/1a TPOJYKTOB PEAKIIUHU OT MPAKTUYECKHX 33724
TEOPETUYECKH BO3MOYKHOTIO.

23 | 26.11 [IpuponansIii ras. Ypok u3ydeHus HOBOTO | TPyMIoBasi, HHANBUIyalbHAs pad0Ta, Ha3bIBAIOT COCTAaB
MaTtepuasna IOPUPOIHOTO ra3a, MPOIYKTHI IepepabOTKH.

24 | 01.12 Hedth 1 ctocoOw1 ee mepepaboTku. | YPOK U3ydeHHS U rpyImmoBas padoTa, Ha3bIBAIOT MPUPOIHBIC HCTOYHHKHU
MEPBUYHOTO YTJIEBOAOPOAOB — HEPThH, CIIOCOOBI €€ MepepaboTKH, COCTABIISIOT
3aKperIeHUs] HOBBIX ypaBHEHHE KPEKUHTa.
3HAHUU

25 103.12 [Tonatne 06 OKTaHOBOM YHCIIE. KomOunupoBaHHbII rpymnmoBas paboTa ¢ MOHATHSIMHU: AETOHALMOHHAS YCTOHYHUBOCTb,

Hed1h B MUPOBOI SKOHOMUKE. YPOK OKTaHOBOE YHCIIO.

26 | 08.12 KamenHsl1i1 yrosis u ero VYpoK u3y4eHus HOBOTO | rpymroBas paboTa, Ha3bIBAIOT MPUPOIHBIE UCTOUHUKU

nepepadoTKa. Marepuaia YTIIEBOJIOPOJAOB — KAMEHHBIN YTOJIb, CIOCOOBI €T0 MepepadOTKu:

27 | 10.12 Ob6o0061enne cBenenuii 06 VYpok perieHus NPUBOJAT TPUMEPHI YTIIEBOIOPOJIOB, COCTABISIOT (HOPMYJIBI

yIIeBOI0POAAX. MPAKTUYECKHX 33724 M30MEPOB, HA3bIBAIOT BEIIECTBA, COCTABISIOT ypaBHEHUS
peakuuii, OTpa)karolue CBOMCTBA YII€BOIOPOAOB

28 | 15.12 KonTpoasnas padora Nel o teme | Ypok KOHTpOJIst WHIUBUIyaJIbHAs paboTa

«Teopus ctpoenus A.M. bytieposa.
YriaeBogopoib»
Tema 3. Kuciiopoa- u a3orcoaep:xamniue OpraHmyecKue COeIUHEHUs U UX MPUPOAHbIe HcTOYHHMKH (31 yac)

29 | 17.12 OZIHOATOMHBIE CIIUPTBHI. Ypok u3ydeHus u COCTaBIISIIOT (OPMYJIBI CITUPTOB, BBIACISIOT () YHKIIMOHATIBHYIO
IIEPBUYHOTO Ipymiy, Aai0T Ha3BaHUs cnupTam no HomeHkiarype UIOITAK,
3aKperyIeHUs] HOBBIX BBITMOJIHSIOT J1a0OpAaTOPHBINA SKCIIEPUMEHT
3HAHUU

30 | 22.12 CBolicTBa, NOJTy4YEHHUE, IPUMEHEHHE | YPOK KOMIUIEKCHOTO COCTABJISIIOT YPAaBHEHUS COOTBETCTBYIOIIMX PEAKLIMA,

OJIHOATOMHBIX CIIUPTOB MIPUMEHEHUS 3HAaHUN 3aMKCHIBAIOT YPaBHEHUS peaKIMii MOJIydeHus dTaHoJja,
BBINOJIHSIOT JIAOOPATOPHBINA YKCIIEPUMEHT
31 | 24.12 MHOroaToMHBIE CITUPTHI YPpok KOMILJIEKCHOTO COCTaBIISIIOT (OPMYJIBI CITUPTOB, BBIACISIOT () YHKIIMOHATIBHYIO
IIPUMEHEHHUs] 3HAHUN rpymniy, Aal0T Ha3BaHUs cnupTaM no HomeHkiarype UIOITAK,
BBITMOJIHSIOT J1a0OPATOPHBINA HKCIIEPUMEHT
32 | 12.01 CBolicTBa, NOJTy4YEHHUE, IPUMEHEHHE | YPOK KOMIUIEKCHOTO Ha3bIBAIOT CBOMCTBA, IPOBOJAT KAaYECTBEHHBIC PEAKLIUU HA
MHOTOaTOMHBIX CIIMPTOB MIPUMEHEHUS 3HAaHUN MHOTOaTOMHBIE CITUPTHI, BHITTOJHAIOT Ja00PaTOPHBII
HKCIEPUMEHT
33 | 14.01 [IpaBuna no Th B kaOuHeTe XUMUU. | YPOK U3Y4CHHS U OOBSCHSIOT B3aUMHOE BIIMSTHUE aTOMOB B MoJieKyJe deHoa,

denon.

IIEPBUYHOTO
3aKpEIICHUs] HOBBIX

3aIMCBIBAIOT YPABHEHUS peakiuil 3JeKTPOPUIHLHOTO 3aMeLCHUS
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3HAHUH

34 119.01 Cemunap no teme «CrupThl U Ypok - cemunap TpYIIOBas, MHAWBHUAYyanbHas paboTta. Pabora B mapax
beHOoITBI)
35 | 21.01 Anbaerupl U KETOHBI. Ypok uzydeHus u XapaKTepU3yIOT OCOOCHHOCTH CTPOCHUS aJIbJETH/IOB,
NEPBUYHOTO COCTaBJIAIOT CTPYKTYpPHBIE (YOPMYJIIBI H30MEPOB, HA3bIBAIOT
3aKpEIUIeHUS] HOBBIX QJIbJICTU b
3HAHUU
36 |26.01 XHUMHUUYECKUE CBOMCTBA albACTUIOB | YPOK U3y4YCHHUS U 3aIIUCBHIBAIOT PEAKLUU OKUCIICHUs, KAUECTBEHHBIC PEAKLIUK HA
U K€TOHOB. MEPBUYHOTO JIBJIETU/BI, OCYILECTBIIAIOT LIETIOYKH MTPEBPAILEHU,
3aKpEIUICHUS] HOBBIX BBITOJIHSIOT JIA0OPATOPHBINA SKCIIEPUMEHT
3HAHUU
37 | 28.01 ®enonpopManbaeruaHas CMOJA U €€ | YPOK U3yUSHHS U COCTaBJISIIOT YPAaBHEHNUE NIOJUKOH/IECHCALIUH, OITUCHIBAIOT
IPUMEHEHHE. MEPBUYHOTO IPUMEHEHHE U CBOICTBA (heHOIPOPMATIBAETHIHONW CMOJIBI
3aKpEIUIeHUS] HOBBIX
3HAHUU
38 | 02.02 KapOoHOBBIE KHCIIOTHI: VYpok n3ydenus u 3aMMCBIBAIOT (POPMYIIbI, HA3bIBAIOT BEIIECTBA
KJaccu(uKanus, HOMEHKIATypa, MEPBUYHOTO
U30MEPHUS. 3aKpEIUIeHUS] HOBBIX
3HAHUU
39 | 04.02 KapOoHOBbIE KHCIOTHI: CBOHCTBA, YPOK KOMIIJIEKCHOTO NEPEUUCIISIIOT CBOWCTBA KAPOOHOBBIX KHCIIOT, BBHITTOIHSIOT
HOJy4YeHHe. IPUMEHEHMs] 3HaHU 71a00paTOPHBII SKCIIEPUMEHT
40 |09.02 Cemunap «KapOoHOBBIE KHCIOTBD» Ypoxk - cemuHap XapaKTepU3yIOT OCOOCHHOCTH CTPOCHUSI KapOOHOBBIX KHCIIOT,
COCTaBJIAIOT CTPYKTYpPHBIE (POPMYJIBI H30MEPOB, AAIOT UM
Ha3BaHU, XapaKTEPU3YIOT XUMHUECKUE CBOIICTBAa KapOOHOBBIX
KUCJIOT
41 | 11.02 CrnoxxHbie 3(UpBHL. YPOoK KOMITJIEKCHOTO OOBSICHSIIOT CITOCOOBI TIOMYYEHUS CIIOKHBIX A(DUPOB peaKIueit
IPUMEHEHMs] 3HaHU TepUPUKALMH, XUMUYECKHE CBONCTBA CI0XKHBIX A(PHUPOB.
42 |16.02 Kupsbr YPoKk KOMITJIEKCHOTO OOBSICHSIIOT CHIOCOOBI TOTYYESHHUS CIIOKHBIX A(UPOB,
MPUMEHEHUS] 3HAHUI XUMHUYECKHE CBOMCTBA CIIOKHBIX A(HUPOB, MOIOIIIEE JICHCTBHE
MbLJIa, BBIITOJHSIOT JJAOOPATOPHBIN SKCIIEPUMEHT
43 118.02 [Tonsarue 06 yriaeBogax. VYpoK U3y4eHus HOBOTO | KJIACCU(PULUPYIOT YIIEBOIbI, HCIIONb3Ys 3HAHUS U3 OUOJIOTUH
Marepuaia
44 1 25.02 I'mroko3a, cTpoeHue U CBOWCTBA. KomOunupoBaHHbII 3aIIUCBHIBAIOT YPAaBHEHUS PEAKLUN, OTPAKAIOIIHNE XUMUYECKHE
YPOK CBOWCTBA INIIOKO3bl, BBIIOJIHSIIOT JA0OPAaTOPHBIM SKCIEPUMEHT
45 102.03 Hucaxapunsl. [Tonucaxapuabl Ypok uzydeHus u XapaKkTepU3yIOT OHOJIOTHYECKOEe 3HAUEHHUE YIIIEBOIOB;
NIEPBUYHOTO 0COOEHHOCTH CTPOEHMsI KpaxMalla U LeJUII0JI03bl, HX
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3aernneHH51 HOBLBIX
3HaHUH

XUMHUYECKHE CBOWCTBA, BHITIOIHSIOT J1a00paTOPHBIHA
JKCIIEPUMEHT

46 | 04.03 O06o01IeHre U CUCTeMaTHU3 AN YPoKk KOMILJIEKCHOTO paboTa co COOPHHKOM 3a7a4 U yIPaKHEHUN 10 XUMUHU
3HAHUW, YMEHHI, HABBIKOB 10 TEME MPUMEHEHUS 3HAHUI
«Kucnoponoconepxaiue
OpPraHUYeCKHEe COEAMHEHUS»
47 109.03 KonTposbHas pabora Ne 2 o teme | Ypok KOHTpoOJIs UH/IMBUyalbHas paboTa
«Kucnoponocoaepxaiue
OpPraHUYeCKHUEe COSAMHEHUS»

48 |1 11.03 AMUHBI, UX KITaCCUPUKALIHSL. Ypok uzydeHus u UHIMBUyalIbHAs paboTa cocTaBieHne GopMys aMUHOB,
MEPBUYHOTO BblJIeJIeHNE (DYHKIIMOHAIBHOM IPYMIIbI, UCIIOIb30BaHUE
3aKpEIUICHUS] HOBBIX HoMmeHkiatypel MIOITAK
3HAHUU

49 116.03 CBolicTBa aMUHOB, IIOJIy4E€HHUE, VYpok n3ydenus u COCTaBJICHUE YpPaBHEHUH PEAKIUil, OTpaXKaroNX XUMUUECKNE

IPUMEHEHHE. MEPBUYHOTO CBOWCTBA AMUHOB, IIOJy4YEHUE aHUIIMHA
3aKpEIUIeHUS] HOBBIX
3HAHUU
50 | 18.03 AMUHOKHCIIOTBI, CTPOEHHE MOJIEKYJ, | Y POK M3yUeHHsI HOBOTO | IpyIIOBas paboTa, COCTaBICHUE CTPYKTYPHBIX (POpMYII
HOMEHKJIaTypa. Mmarepuaia aMHHOKHCIJIOT, H30MEPOB
51 |23.03 XUMHYECKUE CBOWCTBA Ypok n3ydenus u 00BSICHEHHUE TOJIYy4YEHHUSI aMUHOKHCIIOT, 00pa30BaHusl MENTHIHOM
AMHHOKHUCIIOT. MEPBUYHOTO CBSI3U U NONIMNENnTUI0B. [IpuMeHeHne aMMHOKHUCIIOT Ha OCHOBE
3aKpEIUIeHUS] HOBBIX CBOWCTB
3HAHUU
52 |25.03 Benku, ux crpoeHne U QyHKIUH. YPOK KOMIIJIEKCHOTO napHas paboTa, XapaKTepUCTHUKA CTPYKTYpbI (IEPBUYHYIO,
MIPUMEHEHHUsI 3HAHUT BTOPUYHYIO, TPETHYHYIO) U OMOJIOTHYECKUX (PYHKITUN OCIKOB
53 | 06.04 XUMHUECKUE CBOMCTBA OEIIKOB. VYpok n3ydenus u COCTaBJICHUE YpPaBHEHUM PEAKIUil, OTpaXKaroNX XUMUUECKNE
MEPBUYHOTO CBOMCTBA O€JIKOB, KAUECTBEHHbIE PEAKIIMU Ha O€NKH,
3aKpEIUIeHUS] HOBBIX BBITOJIHSIOT JIAOOPATOPHBINA SKCTIEPUMEHT
3HAHUU
54 | 08.04 I'enernueckas cBA3b MEKIY YPOK KOMIIJIEKCHOTO napHas paboTa, COCTaBJICHHE YPaBHEHUI peaxIuii,
KJIacCaMH OpraHMYeCKHX IIPUMEHEHMS 3HaHU OTpa’karollye CBOMCTBA OPraHUUYECKUX COECAMHEHUH U CIOCOOBI
COCIMHEHUH. nepexoaa MeX1y KJaccaMu BEIeCTB

55 | 13.04 [IpakTuKyM™m MO COCTaBIEHUIO VYpok pernienns napHas paboTa, COCTaBJICHHE YpPaBHEHUI peaxIiuii,

56 | 15.04 ypaBHEHUH peaKIui K [eN0YKam MPaKTUYECKUX 3a]a4 OTpaXKaroIIre CBOWCTBA OPTAHUYECKUX COSTUHEHUHN U CIIOCOOBI

IIPEBPALLICHUN.

nepexo/ia MeXIy KJIacCaMy BEIIECTB
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57 |20.04 [MpakTuyeckas padora Nel VYpoxk pemienus rpynmnoBasi pabota
«UnenTndukanus opraHMuecKux MPAKTUYECKHX 33724 pabota ¢ 1abopaTopHBIM 000PYIOBAaHUEM, IPOBEICHUE OIBITOB
coenuHenuin» [Ipasuna Th. 10 UACHTU(PHUKAIIMA OPTaHUYECKUX COeTMHEHUN
58 | 22.04 O06001eHre ¥ TOBTOPEHUE TEMBI YPpok KOMILJIEKCHOTO rpynmnoBas
«A30TOCoepKalIie OPraHUYeCKUe | MIPUMEHEHUS 3HAaHUM UHIMBUyalbHas paboTa
BEIIECTBA»
59 | 27.04 KonTpoubHnas pabora Ne3 o remMe | Ypok KOHTpoJIs UH/IMBUyalbHas paboTa
«A30TOCoIeprKalIie OpraHndecKue
BEIIECTBA»
Tema 5. «Opranunveckasi XumMusi 4 00mecTBo» (9 yacon)
60 | 29.04 buotexHosmorusi. Ypok u3ydeHus u rpyIIoBas padoTa ¢ ONpeIeICHUSIMHA TTOHATHN
MIEPBUYHOTO «OMOTEXHOJIOTUSY, «TCHHAsl MHKEHEPHUS», «KIJIETOUHAS
3aKperIeHUs] HOBBIX WHKEHEPUs», BBICTYIUICHHSI C COOOIIEHUSIMHU
3HAaHUU
61 | 04.05 Knaccudukamms moaumepos. YPpok KOMILJIEKCHOTO rpymnmoBas pabora
62 | 06.05 HckyccTBEHHBIE TOJIUMEPBI. IIPUMEHEHUS 3HAHUN IPUBOJAT PUMEPBI: UCKYCCTBEHHBIX ITOJIMMEPOB, BOJIOKOH
63 | 11.05 CUHTETUYECKHE TTOJUMEPHI. YPpok KOMILJIEKCHOTO rpyImmoBas paboTa, COCTaBJICHUE YPAaBHEHHUH peaKIuit
IIPUMEHEHHNS 3HAHUU NIOJIyYEHUS] CHHTETUUYECKUX MTOJIMMEPOB
64 | 13.05 IIpakTuyeckasi pabora Ne2 Ypok peuieHus paboTa B rpyrmmax ¢ 1abopaTopHbIM 000pyIOBaHHEM,
«PacniozHaBaHue macTMace u IIPAKTUYECKUX 3a]a4 BBITNIOJTHEHNE XMMUYECKOI0 AKCIIEPUMEHTA 10 PaclO3HABAHUIO
BoJiokon» [IpaBuia Th. MJIaCTMACC
65 | 18.05 O060011eHIE U TOBTOPEHKE TI0 KypCy | YPOK KOMILIEKCHOTO rpymnmoBas
66 | 20.05 OPTraHUYEeCKON XUMHH. MPUMEHEHUS] 3HAHUI WHIUBUTyaJIbHAs paboTa
67 |25.05 Hrorosasi KOHTpoJIbHasI padoTa YPOK KOHTpOJIS UHIMBUyallbHas paboTa
Neq
68 |27.05 AHanm3 KOHTPOJIBHON pabOThI YPOK KOMIIJIEKCHOTO paboTa B mapax, COCTaBJICHHE IETIOUEK MTPEBPAIEHII MEXK Iy

MPUMEHEHUS] 3HAHUI

KJIACCAMM OPraHUYECKUX U HEOPTaHUYECKUX BEIECTB C
IIOMOILBIO YPABHEHUN pEaKInil.
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HN3meHeHnsi, BHeCEHHbIE B pa004yl0 IporpamMmy.

n/n

N3menenus

OcHoBanue
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