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1. IosicHuTENbLHAA 3aNIHCKA

MecTo yuebGHOro nmpeaMeTa «XHMHA» B y4eOHOM ILIAHE.
denepanbHblit 6a3HCHBIH y4eOHBIH MIaH JUIs 06pa3oBaTeNbHBIX yupexaeHuii PO npexycMarpuBaeT U3yueHHE NpeameTa «Xumusa» B 10 kiacce u3

pacyera ] 4ac B HeleNo, 35 4acoB B IoA.
B cOOTBETCTBHH ¢ ToJOBBIM yuebHBIM muiaHoM MBOY « BorosineHckas cpeHsas obuieobpazoBarebHas MIKONA» HA H3YUCHHUE TPEAMETa « Xumus»

orBoauTcs 70 4acoB, H3 pacyera 2 yaca B HEEO.

ITo ronoBomy kaneHnaapaoMmy rpadpuxy MBOY «Borossnenckas COIL» Ha 2022 - 2023 yueOHbI# roa s 10 knacca npeaycMoTpeHo 35 y4eOHBIX
HeleNb, o yye6HOMY riaHy mkoisl Ha 2022- 2023 y4yeOHBIHA rol Ha H3y4YEeHHE XHMHUH OTBOIAUTCSH 2y4aca B HeJIeNO, ClieIoBaTenbHo, paboyas nporpaMmma
J0JDKHA GBITH craHupoBaHa Ha 70 4 B roa. JIOMOMHMTENBHEIA Yac HampaBlieH Ha Gosee yriy6leHHOe M3y4eHHEe HEKOTOPBIX TEM, BBIpabOTKY yMeHHH
OInpeNeNATh KJIacChl OPraHMIeCKHX COeHHEHHH, COCTABNIATH CTPYKTYpPHbIE (GOPMYJIBI OPraHUYECKHX COSMHEHNH, Ha3bIBaTh HX, YMEHHii B COCTABNICHUH
ypaBHEHHMH XHMHYECKHX PEaKUHMi, XapaKTepu3yIOUMX XMMHYECKHE CBOHCTBA OPTaHHYECKHX COCIMHCHHH, METONOB M NPHHIMIIOB PEIICHHA 3ajad.

Hnmm:m-u@ YMEHHA Heo0X0IUMBI O@u\u—EOENZO& IJIA YCIICIIHOT0 ITPOX0XACHHA —.Oo%bm.ﬁoﬁwommom HWTOrOBOM aTTECTAIIMH 0 XUMHH. JTH YMCHHUA ABJIAIOTCA
OCHOBHBIM ITOKAa3aTeJIAM TBOPYECKOI'O YCBOCHHS NpEAMETA. HAUOZQ TOrO, pelIeHHe 3aJa4 1 YMECHHUA COCTaBJIATE YPaBHCHHA XHMHYECKHX Unéw— IIpH

M3ydeHHH TEOPHH IO3BOJIAET JIydine pazo0paThcsl B Hell M YCBOMTH HamGosee cioxHble Bonpocsl. ®DaxTudecku GyneT BbUIaHO 69 Hacos B CBA3M C

npasgHUYHOM AaToi. Matepuan OyneT BbLIaH 3a CYET yPOKa — NOBTOPEHHS.
H3yyeHne XMMHM Ha 6230BOM yPOBHE CpeJHEro oGIero o6pa3oBaHHs HANpPABIEHO HA JOCTH)XEHHE CIIEAYIOMMX Hele:

# ocBOEHHE 3HAHMHM O XHMHYECKOH COCTABIIAIONIEH €CTeCTBEHHOHAay4YHOH KapTHHBI MHPA, BaXKHEHINHX XHMHYCCKHX MOHATHAX, 3aKOHAX H

TEOPHAX;
# oBJIajieHHe YMeHHAIMH NPHMEHATH IOJIyYeHHBIE 3HAHHA 1A OOBACHEHHs Pa3sHOOOpa3HbIX XMMHYECKHX SBJICHHH H CBOHCTB BEWIECTB, OLCHKH

pOJIH XHMHH B pa3BHTHH COBPEMCHHBIX TEXHOJIOTHH H MOJIY4YCHHH HOBBIX MaTE€PHAJIOB,
* Pa3BHTHE [103HABATEJIbHBIX HHT €pECOB H HHTEJNICKTYAIbHBIX criocoOHOCTEH B npouecce CaMOCTOATEIIBHOI'O ﬂﬁﬂomﬁo..—d:ﬁ XHMHYECKHX 3HAHUHA

C HCIOJIb30BaHHEM pa3JIHYHBIX HCTOYHHKOB SEGO@ZN:NNu B TOM YHCJIC KOMIIBIOTEPHBIX
#* BOCIHTAHHE %QOEOEEOQ—,: B ITO3HUTHBHOH pOJIH XHMMHH B XH3HH COBPEMEHHOIO O@EOO.me. HEOOXOMMMOCTH XHMMHMYECKH TIPaMOTHOTO

OTHOILIEHHS K CBOEMY 30POBBIO H OKpYXaloLlIeH cpene;
¥ IpHMeHeHHe NOTy4eHHbIX 3HAHHN M yMeHHH Ui Ge30IIacHOrO HCIIONB30BaHMA BEIIECTB H MATEPHANOB B GLITY, CENLCKOM XO35#CTBE U HA
NPOH3BOACTBE, pElIEHHA NpAKTHYECKHX 3alay B TOBCEAHEBHON JKM3HHM, NPEIYNPEKNCHHs ABNCHHH, HAHOCAIIMX BpPEA 3AOPOBBIO HENOBCKA H

OKpYyXalolleH cpene.
2. TLnanupyembie pe3y/ibTaThbl H3y4eHHs y4eOHoro npeamera

JIHaHOCTHBIE:
— TOTOBHOCTb H CIIOCOOHOCTH OOYYaroIIMXCA K CaMOpPa3BHTHIO M CaMOBOCITUTAHHIO B COOTBETCTBHH C oOmeuenoBeyeCKMMH [EHHOCTAMH H
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HealaMH rpaX/IaHCKoro o0mecTBa;
— [NpHHATHE M peaTH3alis LleHHOCTell 370poBOro M OesomacHOro obpasa xu3HH, OEpexHOe, OTBETCTBEHHOE€ H KOMIIETEHTHOEC OTHOLICHHE K
coBCTBEHHOMY (M3HIECKOMY H ICHXOOrHIECKOMY 3I0POBBIO;

— HenpHATHE BPEIHBIX MPHBBMYEK: KypeHHA, ynoTpeOIeHus AIKOrois, HApKOTHKOB.

— yBaxeHHE K CBOEMY Hapoly, WyBCTBO OTBETCTBEHHOCTH Tepel PonuHO#, ropaocTH 3a cBoil Kpaii, cBoro PoauHy, MpouUIoe H HACTOAIMES
MHOrOHAIMOHATBHOrO Hapoaa Poccny;

— [pHHATHE TYMaHMCTHYCCKHX [IeHHOCTEH, OCO3HAHHOE, YBXHTENBHOC H nobpoxenaTesbHOe OTHOMICHHE K ApPYTOMY 4€JIOBEKY, €ro MHEHHIO,
MHPOBO33PEHHIO;

—  cIIOCOBGHOCTB K COTEPEeXHMBAHUIO H (popMUPOBAHHUE MO3HTHBHOTO OTHOLIEHHMS K JIIOISAM, B TOM YHCJIE K JTHIAM C OrpaHHYEeHHBLIMH BO3MOKHOCTAMH
370pOBbS H HHBATHJAM; GepexHOe, OTBETCTBEHHOE H KOMIETCHTHOC OTHOIIEHHE K (DHIUYECKOMY H ICHXOJIOTHICCKOMY 3[0pOBBIO APYTHX JHONEH,
yMeHHe OKa3bIBaTh NIEPBYIO NOMOIID;

— pa3BHTHE KOMIIETEHLHH COTpYIHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIQIUEro BO3pacta, B3pOC/ILIMH B o6pazoBaTebHOM, OOMECTBEHHO
MOJIe3HOM, ﬁommo-soohahommanaonom, TIPOEKTHOH M JAPYTHX BHIAX NAEATCNbHOCTH.

— MHpPOBO33DEHHE, COOTBETCTBYIOIEE COBPCMEHHOMY YPOBHIO Da3BUTHA HayKH, 3HAYHMOCTH HayKH, FOTOBHOCTh K Hay4JHO-TEXHHYECKOMY
TBOPYECTBY, BIIAJICHAE [OCTOBEPHOM MH(pOpMaIHe 0 NEPENOBLIX OOCTH)KEHHSAX M OTKPBITHAX MHpPOBOH H OTCUECTBCHHOH HAYKH, 3aMHTEPECOBAHHOCTD B
HAaYJHBIX 3HaHHAX 00 yCTPOHCTBE MHpA U obmecTBa;

— TOTOBHOCTh M CIIOCOOHOCTH K 0OpasoBaHHIO, B TOM HHCIC camM000pa30BaHHIO, Ha NPOTOKECHHH BCeil XW3HH, CO3HATEJbHOC OTHOMCHHE K
HenpepHIBHOMY 00pa30BaHHMIO KaK YCJIOBHIO ycnenmHo# npogeccuoHaNbHOH U 00ImecTBeHHOH JeATENbHOCTH;

_  3KOJIOrHYecKas KylIbTypa, OepexHOoe OTHOIICHHA K pomHO# 3emile, PUPOAHBEIM OGorarcTBam PoccHE H MHpa; IOHEMaHHE BIHAHHA COLHAILHO-
IKOHOMHYECKHX IPOLIECCOB HA COCTOAHHE IIPHPO/IHOI ¥ CONMMANBHOM CpPEMibl, OTBETCTBECHHOCTD 33 COCTOSIHHE NPHPOIHBIX PECYPCOB; YMCHHA H HABBIKH
pa3yMHOTO NPHPOJIOTIONE30BAHHS, HETEPIUMOC OTHOIIEHHE K AeHCTBUAM, IPHHOCAIINUM BPEZ 3KOIOIHH, npHOOpeTeHHE OMbITa 3KO0JIOro-HanpaBJIeHHOH
JeATENbHOCTH;

—  oco3HaHHBIA BEIGOp Gyaymei npoeccHH Kak myTh ¥ crioco6 peanu3alnny COGCTBEHHBIX XH3HEHHbIX ILTAHOB,

— nOTpeOHOCTbL TPYAMTECS, YBDXKCHHE K Tpydy H JIOLAM TpYAa, TPYAOBBIM MOCTHXXCHHAM, 106pOCOBECTHOE, OTBETCTBEHHOE H TBOPHECKOS
OTHOIIEHKE K Pa3HbIM BHIAM TPYAOBOH N€ATEIHHOCTH.

MeTanpeaMeTHBIE:
PeryasiTHBHbIE YHHBEPCAJIbHbBIE yueOHble AeficTBHSA
—  CAMOCTOSTENHHO ONMPENENATh LENH, 334aBaTh NapaMeTphl 1 KPUTEPHH, 1O KOTOPBIM MOXHO ONpPENENHTh, 4TO Le/b IOCTHIHYTA,
—  CTaBHTBH ¥ OpMYNHPOBATH COOCTBEHHEBIE 3a/1aTH B 06pa3oBaTebHOM JEATEIHHOCTH H XH3HEHHbIX CHTYalHAX;
—  BHIGMpATH MyTh JOCTH)KEHHS LI€/IH, IUIAHHPOBATH PEIICHHME [IOCTABICHHBIX 3a/at, ONTHMH3HPYS MaTEPHANbHBIC H HEMaTepHATbHBIC 3aTPaThl,
— opraHu3oBbiBaTh 3¢ GEeKTUBHBIH NOUCK PECYPCOB, HeoGXOMMMBIX 1A IOCTHXKEHHS OCTABJICHHOH LeNH; .
—  COMOCTABNATH NOJYyYSHHBIN pe3yabTaT AeATEIbHOCTH C MOCTaBJIeHHOMN 3apaHee LeNblO.
Io3HaBaTeNbHbIE YHUBEPCAJIbHbIE YIeOHbIe aeficTBUA




HCKaTh H HAXOAUTh OOOOIIEHHBIE CIIOCOORI PEIIEHHs 3a/1aY, B TOM YHCIIE, OCYLIECTB/IATh Pa3BePHYTHIA HH(OPMAIMOHHBIA IOKCK U CTABUTD HA €ro

OCHOBe HOBEI€ (y4eOHBIE H ITO3HABATENLHEBIE) 3a/1a4H;

KPDHTHYECKH OLEHHBaTh H HHTEPOPETHPOBaTh HH(OPMANHMIO C pa3sHBIX MO3HUMH, pacrno3HaBaTh H (HKCHPOBATH MPOTHBOpPEYHS B
HH(POPMaIlHOHHBIX HCTOYHHKAX;

HCIOJIB30BATh Pa3IM1HBIC MOACIBHO-CXEMATHYECKHE CPENICTBA IS NIPEACTABIICHHS CYLIECTBEHHBIX CBA3€H M OTHOIIEHHH, a TakKe IPOTHBOPEYHI,
BBISBJIEHHBIX B HHYOPMAaIIHOHHEIX HCTOYHHKAX

HaxoIHTb H NPHBOAUTE KPHTHYECKHE apryMEHTHl B OTHOINEHMHM MNEHCTBHH H CYXICHHH IpYroro; CIOKOHMHO H pa3yMHO OTHOCHTECH K
KPHTHYECKHM 3aM€4aHHsIM B OTHOIIEHHH COOCTBEHHOTO CYXIEHHS, pACCMATPHBATh X KaK pecypc COOCTBEHHOTO pa3BHUTHS;

BBICTPAHBAaTh HMHIHBHAYaIbHYI0 0Opa3soBaTeNbHYIO TPAaCKTODHIO, YYHTHIBas OrPaHHYEHHA CO CTOPOHbI APYIHX YYacCTHHKOB H PECYPCHEIE
OrpaHHYCHHS; MEHATD H YAECPXXHBATh Pa3HEIC MO3HIIMH B [I03HABATEIILHOM NEATENIBHOCTH.

KoMMyHHKaTHBHBIE YHHBepCcalbHbIE y9eOHbIe NelicTBHA

OCYLIECTBJIATH JEJIOBYI0 KOMMYHHKALIHIO KaK CO CBEPCTHHKAMH, TaK H CO B3POCIBIMH (KaK BHYTpH 00pa30BaTe/IbHON OpraHM3allH, TaK H 3a ee
npejenaMu), NoAGHpaTe MapTHEPOB IS AEOBOM KOMMYHHMKAIIMM MCXOIS H3 COOOpPaKEHHH pe3yIbTaTHBHOCTH B3aHMOJEHCTBHS, a HE JIAYHBIX

CHMIIaTHIi;
OpH OCYIIECTBJICHHHM IpPYNNOBOA paboTEl OBITE KaK PYyKOBOAMTENEM, TaK H WIEHOM KOMaHIEI B pPa3sHBIX poisx (reHeparop Huel, KPHTHK,

HCIOJIHHTENIb, BRICTYNAIONIH, SKCIIEPT H T.A.);
pasBepHYTO, JIOTHYHO H TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHHEM aJIeKBATHBIX (YCTHBIX H MHCHMEHHBIX ) S3BIKOBBIX CPE/CTE;

IIpeameTHble:
B pesyabTare H3ydeHHs y4eOHoro npeamera «XHMH» Ha YPOBHE CpeIHero o6mero

oOpazoBanHusn:
BeimyckHHK Ha 6a30BOM YPOBHE HAY4YHTCS:

pacKpbIBaTh Ha IPHMepax poJib XHMHH B HOPMHPOBaHHM COBPEMEHHOM HayYHOH KapTHHBI MHPa H B MPAKTHYECKOH NEATEbHOCTH Ye/IOBEKa;
JNEMOHCTPHPOBATh Ha NIPHMepaxX B3aHMOCBA3b MEX/Y XMMHEH H IPYTHMH €CTECTBEHHEIMH HayKaMH,

pacKphIBaTh Ha MPHMEpPaX [OJIOXKEHHs TEOPHH XHMHYecKoro ctpoeHus A.M. bytieposa;
noHuMath (usuyeckuit cMmeica Ilepuomuyeckoro 3axona J[.M. Menneneesa U Ha €ro OCHOBE OOBSCHATH 3aBHCHMOCTH CBOWCTB XHMHYECKHX

3JIeMEHTOB H 00pa30BaHHBIX HMH BEIECTB OT 3JIEKTPOHHOTO CTPOSHHS aTOMOB;
OOBACHATH MPHYHHBEI MHOr000Opa3us BELIECTB Ha OCHOBE OOIIMX IMPEACTaBIEHHH 00 HX COCTAaBE H GTPOCHHH;
IPHMEHATH NPaBHJIa CHCTEMATHYECKOH MEXIYHapOXHOH HOMEHKIATYPhl KaK CPEICTBA Pa3IHYEHHS H HICHTHQHKAIIHA BEmECTB MO HX COCTaBY H

CTPOEHHIO;
COCTABJIATH MOJIEKYJIAPHBIE H CTPYKTYPHbIE (POPMYJIBI OPraHHYECKHX BEIIECTB KaK HOCHTeNeH HHOPMALHK O CTPOSHHH BEINeCTBA, €ro CBOACTBAX

H NNPHHAJUIE)KHOCTH K OIIpEACIICHHOMY KJlaccy COeHHEHUH;

XapaKTepH30BaTh OPraHHYECKHE BEMIECTBA I10 COCTABY, CTPOSHHIO H CBONCTBAM, YCTAHABIMBATH IPHYHHHO-CIIECTBEHHBIE CBA3H MEXIY JAHHBIMH
A




XapaKTepHCTHKAMH BEIIECTBa;
NPHBOAKTH MIPHMEPEI XHMHYIECKHX PEaKIMi, PaCKPLIBAIOIHX XapaKTePHEIE CBOMCTBA THIIHYHEIX MPEICTABHTENEH KIIACCOB OpPraHMYEeCKHX BEINECTB

C IeNBIO HX HACHTHQHKAUMH H OOBACHEHHS 001aCTH IPHMEHEHNS,
MPOrHO3MpPOBATh BOSMOXHOCTb MMPOTCKAHHSA XHMMUYECKHX PeaKIMA HA OCHOBE 3HAHHMH O THIAX XMMHYECKOH CBA3H B MOJIEKYNaX PEareHTOB M HX

peaKkLHOHHO# CIIOCOGHOCTH;
HCNIOIE30BATE 3HAHHS O COCTABE, CTPOCHHH M XMMHIECKHX CBOHCTBAX BEMECTB VI 6€30MaCHOr0 IPUMEHEHHS B IIPAKTHYECKOH NEATENbHOCTH,
PHBOZMTE MPHUMEPHI TIPAKTHIECKOro HCIOMB30BAHHS NPOAYKTOB IepepabGoTKH He(TH H MPHPOJHOrO ras3a, BEICOKOMOJEKYIAPHBIX COEIHHEHHI

AHO.:NQEOEP CHHTETHYECKOI0 Kay4dyKa, alleTaTHOIO WOHOENVW
NPOBOAHTE OIBITBEI IO PACIIO3HABAHHIO OPraHH4Y€CKHX BEIIECTB: TIHLECpHHA, ﬁo%omom KHCJIOTBI, HENIPEACIBbHBIX XHPOB, I'IOKO3bI, Kpaxmarja,

0eJIKOB — B COCTaBE NMUINEBBIX IIPOJYKTOB H KOCMETHYECKHX CpeICTB;
BJIANICTh PABHJIAMH H TIPHEMaMH 0€30M1aCHOH PaGOTEI ¢ XHMHYECKAMH BEIECTBAMH H JTaGOPaTOPHBIM obopynoBaHHEM;

YCTaHABIMBATL 3aBHCHMOCTE CKODOCTH XHMHYECKOH DeakuMd M CMEIICHHS XHMHYECKOTO DABHOBECHS OT DAsIHYHBIX (AKTOPOB C MENBIO
ONpPEZENECHAS ONTHMANBHBIX YCIOBHI POTEKAHHA XMMHYECKHX MPOLIECCOB;

NPHBOOHTE IIPHMEPHI THAPOJIN3A COJIEH B [TOBCEAHEBHOM XXH3HHA YECJIOBCKA,
NNpHBOAHTE IIPHMEPBI OKHCIHTEJIBHO-BOCCTAHOBHTEIBHBIX HUGESHM B IIpPHPOAE, IIPOH3BOACTBCHHBIX IIpoleccaX H KH3HEACATENLHOCTH

OpraHH3MOB;
TNPUBOAHUTE MPHMEPE! XHMHYECKUX PEAKINH, PaCKPBIBAIOMIHMX OOIHE XMMHYECKHE CBOMCTBA POCTHIX BEIECTB — META/UIOB H HEMETAIUIOB,
MPOBOIHTE pacHeThl HAa HAXOXICHHE MOJEKYIAPHOH (HOPMyYIIEI YIIEBOZOPOAA IO NMPOIYKTaM CTOPAHHA H IO €0 OTHOCHTENLHOH ILTOTHOCTH
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOASIIMX B €10 COCTAB;

BJIAZIETH MPaBHIIAMH 6€3011aCHOro 0OpAIIEeHHs ¢ EIKHMH, TOPIOYHMH H TOKCHYHBIMH BEIECTBAMH, CPEICTBAMHA GHITOBOMH XHMHH;

OCYIIECTBNATH MOHCK XHMH4ECKOH HHOPMALMK 110 Ha3BAaHHSM, HACHTH(PHKATOPaM, CTPYKTYPHBIM (POPMYIIaM BELIECT;

KPHTHYECKH OLCHHBATh H HHTEPIPETHPOBATh XHMHYECKYIO MH(OPMALMIO, CONEPXAIYIOCH B COOOIIEHMSAX CPEACTB MAaccOBOH HHMOpMALHEH,
pecypcax HHTepHeTa, Hay4YHO-NOMY/IAPHBIX CTAThAX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B MENSX BHIABNCHHS OMMGOYHEIX

CyX/eHH#i U pOpMHpPOBaHHA COOCTBEHHOM MO3HIIHH;
NPENCTABIATh MYTH PELIEHHs IJIOOANBLHBIX MPOGNEM, CTOSIIMX IIepel JYeIOBEYECTBOM: JKOJOTHYECKHX, 9HEPreTHYECKHX, CHIPHEBEIX, H PONb

XHMHH B pEIIEHUH 3THX POoOJIEM.
Bemryckauk Ha 6a30B0OM ypOBHE IIOJNYYHT BO3MOXHOCTb HAYUHUTHCH:
HIUTIOCTPHPOBATH Ha MPUMEPAX CTAHOBJICHHE H-3BOJIIOIHIO OPraHMYeCKOA XHMHK KaK HayKH Ha Pa3IMYHbIX HCTOPHYECKHX JTalax ee PasBHTHS,

HMCTIONB30BATh METOAbI HAYIHOIO MO3HAHHSA NPH BHITOJHEHHH IPOEKTOB M y4€OHO-HCCIIeAOBATENBCKAX 3a/ad 10 H3YYEHHIO CBOWCTB, CIOCOGOB

TIOJTy9€HHS H pacliO3HaBaHHsA OPraHU4YECKHX BEMIECTB;
OOBACHATL PHPOTY H CIOCOGHI 06Pa30BaHMA XHMHIECKON CBA3M: KOBAIEHTHOMN (mOJSIpHOM, HEMONAPHOI), HOHHOM, METAJLTHYECKOH, BOJIOPOHOM

— € LEJIBIO ONpENEICHUS] XHMHIECKOH aKTHBHOCTH BEIIECTB,
YCTaHaBIHBaATh FCHCTHYECKYIO CBSI3b MEXAY KiaccaMu OpPraHM4YeCKHX BEINECTB IJiA 00OCHOBaHMS —._HVNEH—‘ENEHOWM BO3MOXXHOCTH IOIIY4CHHUA
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OpPraHH4YcCKHX COEIMHEHHH 3aJaHHOI'0 COCTaBa H CTPOCHHI,

— YCTaHaBNMBaTh B3AUMOCBA3H MEXIY GakTaMM M TeopHel, NPHYMHON M ClEJCTBHEM OpH aHanu3e NMPOOTEMHBIX CHTYalMii ¥ 06OCHOBAHHMH
NPHHHMAEMBIX DEIICHHUH Ha OCHOBE XHMHYECKHMX 3HAHHIA.

TpeGoBanus X yPOBHIO NOArOTOBKH OGYYAIOMIUXCH.
Yuyamuecs B pe3yJbTaTe YCBOSHHS pa3felia J0DKHBI 3H 1L/ IOHHMATE:

® BOKHCHIIIHE XMMHYECKHE TTOHSATHS: BCINIECTBO, XUMHYECKHI 3JICMEHT, aTOM, MOJICKYJIa, OTHOCHTEJIbHAA aTOMHasd U MOJIEKYJIApHAA MAacCChl, HOH,
aJUIOTPOIIHA, H30TOIBI, XHMHYECKas CBA3b, SJIEKTPOOTPHIIATEIEHOCTD, BaJICHTHOCTB, CTCIICHE OKHCJICHHS, MOJIB, MOJIIpHas Macca, MOJISpHBIA Om.mmzr

BCIICCTBa MOJIEKYJIADHOI'O H HEMOJIEKYJIIPHOI'O CTPOCHHA, pacTBOPHI, JJIEKTPOJIMT H HEBJICKTPOJIMT, SJIEKTPOJIMTHYECKAS NHUCCOIHALIASA, OKHCIIHTENb H

BOCCTAHOBHTE/Ib, OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOH 3((EKT peakiuH, CKOPOCT XUMHUECKOH peakuyH, KaTaiu3, XHMHYECKOE PaBHOBECHE,
YTIEPOIHEIH CKeNET, QYHKUMOHAIbHAS [PYIINA, H30MEPHS, TOMOJIOTHS,

® OCHOBHBIC 3aKOHbI XUMHH COXpaHCHUE MACCHI BEIECTB, IOCTOSHCTBA cocCTaBa, ﬂnﬁNOhﬂdmomﬂm 3aKOH;
® OCHOBHEBIC TCOPHH XHMHH: XUMHUYECKOH CBSI3H, 3JIEKTPOJIUTHIECKOM AHCCOLIHALNH, CTPOEHHS OpPraHMYECKHX COETMHEHHH,

OWEGNEGGGEOOHNNN MaTE€pHalbl: METaH, 3THJIEH, AlIETHIIEH, @Omwchw 3TaHOJI, XHPBI, MBLIA, TIFOK03a, CaXapo3a, KpaxMai, KIeT4arTKa, mm_da.
HCKYCCTBCHHEIC H CHHTECTHYECKHE BOJIOKHA, Kay4dyKH, IJIaCTMAacCCHI,

yMeThb:

® Ha3bIBaTh H3Y4YCHHEIC BCIIIECTBA 110 AAgNwﬂngMvv H KOEEN@O‘H—*ON HOMEHKJIATYpE,

® ONIPE/IENIATh: BAICHTHOCTh M CTENCHD OKHUCICHHA XHMHYECKHX JIEMEHTOB, THII XHMHYECKOH CBA3H B COSIHHEHHSX, 3aps]l HOHA, XapaKTep Cpe/Ihl B
BOJHBIX pacTBOpax OPraHM4YECKHX COCOWHEHHH, OKHCIHTENb M BOCCTAHOBHTENb, MPHHAIC)KHOCTh BEIIECTB K PA3MYHbIM KIACCaM OPraHHYECKHX
COCIMHEHUH;

® XapaKTepH30BaTh: OCHOBHEIE KJIACCH OPraHHYECKHX COEHHEHHH; CTPOCHHE H XHMHUYECKHE CBOHCTBA H3y4EHHBIX OPraHAYeCKHX COEHHEHHIA;

*® OOBACHATH: 3aBHCHMOCTh CBOMCTB BEIIECTB OT MX COCTaBAa M CTPOEHHS; MPHPOAY XUMHYECKOH CBA3M (MOHHOM, KOBANCHTHOH, METALTHYECKOI),
3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEaKIMH H MOJ0XKEHHSA XHMHYECKOTO PAaBHOBECHS OT Pa3IHYHbIX (PaKTOpOB;

® BLINONHATH XMMHYECKHI IKCIIEPHMEHT 110 PACO3HAaBaHHIO BaKHEHIIIMX OPraHHYeCKHX BEIIECTB;

® IPOBOJUTEL CAMOCTOSTENILHBIH MOUCK XMMHYECKOH HHGOPMAIMHM C MCIONb30BAHHEM PAa3iMYHbIX HCTOYHHKOB (HAYYHO-NOMYNAPHBIX W3JAHWH,
KOMITLIOTEPHBIX 6a3 aHHEIX, pecypcoB MHTepHeTa); HCMOB30BaTh KOMNBIOTEPHEIE TEXHONOTHH L1 06paboTKH | mepeads XMMHYECKOH HHPOpMAIHH
H ¢€ NMpeCTaBNeHMs B pa3NHYHbIX hopMax; )
® KCIIONB30BaTh NPHOOPETEHHBIE 3HAHAS ¥ YMEHHUS B IPAKTHYECKOH JIEATENLHOCTH H TOBCEAHEBHOM XH3HHA LIS
. 00BACHEHHSA XHMHYECKHUX SBIIEHHI, IPOMCXOAALIMX B IPUPOJIE, OBITY H Ha IIPOM3BOMICTRE;

onpe/ieNIeHHs] BO3MOXHOCTH [IPOTEKAHHS XHMHYECKHX IIPEBPALICHH B PA3TUYHBIX YCIOBHAX M ONEHKH HX TMOCTEACTBHH;

3KOJIOTHYECKH IPaMOTHOT'O IIOBEICHHsA B OKpYXarowuei cpeze;

OLICHKH BJMSHHMSA XHMHYECKOrO 3arpsA3HEHHA OKpYKAIoLIEH cpe/ibl Ha OpraHU3M YeJIOBeKa H APYTHE XKHUBBIC OPraHH3MEI,

v
v
v



..M Ge30nmacHOro 06paIeHHs C TOPIOYHMH M TOKCHYHEIMU BEIIECTBAMH, TabOpaTOpHEIM 06OpyIOBaHHEM;
% TPHrOTOBJICHHS PACTBOPOB 3aaHHOMH KOHUEHTpAIKK B GHITY 1 Ha POH3BO/ICTBE,
KPHTHYECKOH OLIEHKH JOCTOBEPHOCTH XHMHYECKOMN HHGOPMAIMH, OCTYNAIONIEH U3 PAa3HBIX HCTOYHHKOB.

3. Conepxanne nporpammsl «Oprannveckas XHMHAs»

Tema 1. IIpeamer oprannyeckoit xumun. Teopus cTpoenns opraHu4ecKux coexquHeHuit (74.)

[Ipeamer opranuyeckoit xumuu. CpaBHeHHe OpraHMYeCKUX COCAHHEHHH C HEOpraHM4YecKUMH. [IpHPOIHBIE, HCKYCCTBEHHBIE H CHHTETHUECKHE
OpraHH4ecKHe COeJHHEHHH.

BanentHocTs. XHMHYeCKoe cTpoeHHe Kak TIOpA/IOK COSAMHEHHA aTOMOB B MOJIEKYJIE COTNIACHO MX BaIEHTHOCTH. OCHOBHbIE MONOKEHHS TEOPHH
CTPOCHHA OpraHH4eCKHX COeqUHEHHH. IIOHATHE O rOMONOrHH M rOMOJOrax, M3OMEPHH H H30Mepax. XMMUYECKHe dopmynbl u Mozem monexyn B
OpraHH4YeCKOM XUMHH.

HemoncTpanun. Monens MoJIeKys1 FoMOJIOrOB M H30MEPOB OPTaHUYECKHX COeIHHEHHL.

Tema 2. Yraesonopoasl M HX NPHPOAHbIE HCTOYHHKH (214.)

[IpenensHele yrineBoaopoabl. AJKaHbI. AJIKAaHBI: TOMOJIOTHYECKHH PAJl, H30MEPHA H HOMEHKIATYpa alKaHOB. XHMHYECKHE CBOMCTBA AKAHOB (Ha
NpUMEpPE METaHa M 3TaHa): TOPEHHE, 3aMEIIEHUE, Pa3ioXKeHHe H JeruapupoBanue. [IpiMeHeHHe aTKaHOB HA OCHOBE CBOMCTB.

HenpenenbHble yrineBonoponsl. AJKeHbl. OTHIEH, €ro MojiydeHHe (DerHIpHpOBaHMEM 3TaHa M JeTHIparanueil 3TaHona). XMMHYECKHe CBONHCTBA
sTuneHa (obecuBeyrBaHre GpOMHOM BOABI M pacTBOpa MepMaHraHaTa Kalus), THApaTanus, noaruMepusanus. [lomisTunes, ero cBoicTBa H MPEMEHEHHE.

[IpumeHeHne 3THIIEHA HA OCHOBE CBOMCTB.
AnkagueHbl M Kayuykd. IToHsTHe o6 ankagueHax Kak yIIeBOJOPOJax C JBYMS NBOMHBIMH CBf3sAMH. XHUMMYeckHe cBofictBa Gyrammena-1,3 u

H3onpena: obecupeunBaHre GPOMHOM BOIBI H NOJMMEPH3alUs B kaydykd. Pesnna. )
AJIKHHBI, ALlETHIEH, €ro MoJyYeHHe MHPOIH30M MeTaHa M KapGuIHeM crocoGoM. XuMudeckue CBOHCTBA alleTHIICHA: TOPCHHE, 00eCIBEeTHBAHHE

GpOMHOMN BOZHI, PHCOETHHEHHE XJIOPOBONOPO/Ia M ruaparauus. [[puMeHeH e alleTHIIEHa Ha OCHOBE CBOHCTB. Peaxius MoMMMEpH3AAH BHHAIXIOPH/A.

TMoNMMBHHUIIXJIOPUI M €ro IPUMEHEHHE.
ApoMaTHYecKHe YTJIEBOJOPOABI, MM apeHBI. 3
ropeHue, raoreHMpoBaHHe, HATpoBaHue. [IpaMeHeHue OeH30/1a Ha OCHOBE CBOHCTB.
[IpupoaHsIi ra3 Kak TOIUTHBO. [IpeAMyINeCcTBO IPHPOHOrO ras3a fepel ApYruMH BHIaMH TOIIIHBA. CocTraB MpHPOIHOrO rasa:
Hedts. Coctas u nepepaboTka HedTH. HedTenpoayKTL. BeH3HH U MOHATHE 00 OKTaHOBOM YHCIIE.

KaMeHHBIi yross H ero nepepaborka. KokcoxuMu4yeckoe IIpOU3BOJCTBO H €r0 MPOAYKIHS. iy ol
Jemoncrpauun. [openne MeTaHa, THIEHa, aneTrieHa. OTHOIIEHHE MCTaHa, STHIICHA, AUCTHICHA H 6eH30/1a K pacTBOpY NepM amist

THIT CTHJI HIH crocoOoM.
6pomHo#t Boze. IlonmyyeHue 3THIIEHA peakuueil JeruapaTaldH I3TaHOJA H hononsznvsum:wmm MOJIUI om:? al eommm Mw.wmonvovm_ﬁa i
\ 6. Konnekuus o6pa3noB HEPTH ’

Pa3noxeHHe KaydyyKa P HarpeBaHWH, HCIIBITAHHE NPOJYKTOB pa3/IOKEHHA Ha HenpeaenbHOC p ;

Benson. IlonyueHne GeH3ona M3 LUKIOrekcaHa M aueTHnena. XuMudeckue cpolicTa Gemsona:




JlabopaTopubie sxcne HMe
ﬁaowohovoﬂow _w Soouohow%m:o M.Hmw ._,”w. Onﬁabo.n%:ma 3JIEMEHTHOro ¢ 4 OpraHH4YecKHX coeauHeHH#. 2. Usrorosnen
\ 3. Ka a. 5. O3Hakome :
Tpo R YIyK HHE ¢ komnekuusmu: «Hedpts u NPOAYKTHI €€ nepepaboTkuy
O6obmenne 3HAHMI o TeMe

a%a:omonowohz H UX I

PHPOIHBIE HCTOYHHKKY.
KonTpoabHasi paGora Nel 1o TeMe z%..:mwohowopz H MX NIPHPOJHBIEC HCTOYHHKH)Y
Tema 3. Knuciopon- n a30Tconepkamue opranugeckue coequnenns (304.)

HE Mozeneit Momexyn
» «KameHHsIit yrons u

MHoroaromMuble  CIHpTEL. Tmunepun xax npencrasutens MHOTOAaTOMHBIX CnUpTOB. KayecTBeHHas
[Ipumenenne rmunepuna.

®eron. B3aumHoe BmMsHEE aToMOB B MoJieKyne (eHona: B3aHMOIEHCTBHE C IHAPOKCHIOM HaTpus W a30THOH kucnorol. [Nomukonzencamms
¢enona ¢ popmansnernaom B $erondopmansernanyio cMmony. [IpumeHeH#e deHONa Ha OCHOBE CBOHCTS.

Anbreranel M KeToHsl ITonygenue ATBACTUIOB OKHCIIEHHEM COOTBETCTBYIOLIMX CIMPTOB. XHMHYECKHE CBOHCTBA AILAETH/IOB: OKHCICHHE B
COOTBETCTBYIOLIYIO KHCIIOTY M BOCCTAHOBJICHHE B CooTBeTCTBYIOIMHA cnupt. [Ipumenenue op
[lonsTHe 0 keToHAX.

Kap6onossie kucnoter. [Tonyuenne KapOOHOBBIX KHCIIOT OKHCIICHHEM albAerHA0B. XHMHYECKHe CBOHCTEA YKCYCHO# KHCIIOTHI: 0GmuMe CBOMCTBA ¢
HCOPraHMHECKHMHA KHCIIOTAMH | peakuys srepudrkaumn. [IpuMeHeHne YKCyCHOR KHCIOTE! Ha OCHOBE CBOMCTB.

Crnoxusle apupsr u xupel. [Tonydenue croxHbIX 3(HpoB peaknueit

srepuduKkanun. Cnoxusie 3GHUpPH B OpHpone, uX 3HadeHue. [IpuMeneHHe
CIIOXKHBIX 3)HPOB Ha OCHOBE CBOMCTB.
XKupel Kak coXHble 3GUpEl. XHMHYeCKHe CBOHCTBA KMPOB: THAPOJH3 (OMBUICHHE) M THAPHPOBAHHE >KHIKHX #upos. [Ipumenenue xupos Ha
OCHOBE CBOMCTB.

Yrnesomel. YrneBombl, MX KIacCHHKAIHS: MOHOCaxXapupl (I0KO03a), JHCAaxXapuibl (caxaposa) NONIHCAaXapHAkl (KpaxMal H LEJLUION03a).
3HaueHHe YIIeBOJOB B XKHBOM NPHPOJIE H B XKU3HH YeJIOBEKA.

I'moko3a — BemecTBo ¢ JBOWCTBEHHOH (YHKUHEH — aTBAErHTOCTHPT. XHUMHUECKHE CBONCTBA IIIOKO3KL: OKHCJICHHE B I'IIOKOHOBYIO KHCIOTY,
BOCCTaHOBNICHHE B COPOUT, OporkeHHe (MONOYHOKHUCIIOE H cIHpTOBOe). [IpuMeHeH e IMIOKO35 Ha OCHOBE CBOHCTS.

Nucaxapunsr u nommcaxapumel. IToHATHE O peakumsaX NONMKOHNEHCAIMM M THAPONM3A HA TpHMEPe  B3aHMOMpEBPAIICHHA: ITOK03a
>TIONHCAXapH.

MemoncTpanun. OKHCICHEE CIHpTa B ambAernA. KaueCTBEeHHas peakiys Ha MHOrOATOMHEIE cnupThl. PacTBopuMocTs (eHOna B BOAE IpH
OGLIMHOM TemmepaType ¥ npH HarpeBaHuH. KauecTBeHHEIE peakuuM Ha deHoM. Peaxuus «CepeOpAHOro 3epKanay albAErHaoB M IMOK03L. OKucTeHHe

AMbACTH/IOB ¥ IIOKO3bI B KHCIOTHI ¢ noMompio ruapoxcraa memu (II). IMomyuenue ykcycHo-3THIOBOrO M YKCYCHO-H30aMHuJIoBoro 3¢upoB. Komnexmus
3bupHBIX Macen. KauecTBenHas peakiys Ha Kpaxmai.
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JlaGopaTopHble JKCEpHMEHTRI,

m.OwomQQm <
xucaorsi. 10. CBOHCTBA HpOB. 11. Choi 3THJIOBOTO CrHprTa. 7. CpoiicTBa riuuepuna. 8. Ceoiicta popmansaernma. 9. CroiicTsa YKCYCHOIA

BuaumHOE BIHAHHE 2TOMOB B MonCKyne HHE apOMAaTHYECKOT0 aMHHA — aHWIMHA — H3 HHTPOGEH30/Ma. AHHIMH KaK OPTaHHYeCKOe OCHOBAHHE,
anM AHUIIMHA: ocnabneHHe OCHOBHE i i i
OCHOBE CBOMCTB. IX CBOMCTB M B3aMMOJCHCTBHE ¢ GpoMHO# Bomoii. [IpuMeHeRre aHMIMHA Ha
AMHHOKHCIIOTEL. benkw.
Honyuenne amunoxucmor U3 KapOOHOBEIX KHCIOT M IHAPOJH30M 6eskoB. XMMHYECKHE CBOHMCTBA AMHHOKHCIOT KaK

HBIX Opra i i
amdoTep PraHMYECKHX COCMHEHHHA: B3aHMO/EHCTBHE CO INeN0YaMH, KHCIOTAMH | ApYT ¢ ApyroM (peakuus nonukonaeHcannn). [lentuanas cBs3s
M NONHNENTHABL. [IpHMEHeHHe aMHHOKHCIIOT Ha OCHOBE CBOMCTS.

'eneTHECKad CBA3B MEXY KJIACCAMH OPraHHYeCKHX COEIHHEHHI.

HAemoHcTpamuu. B3auMoneiicTBue aMMuaka W aHMIMHA ¢ CONSHOMN KHCIOTOL. Peakuus anmnmHa ¢ 6GpoMHO#H BomoH. J[0Ka3aTeNbCTBO HANHYHS
GyHKIHOHABHBIX TPYIII B PACTBOPAaX aMHHOKHCIIOT. PacTsopenne u ocaxaenue Genkos. Mozens Monexynst JTHK.

JlabopaTopHbie 3kcriepuMenTEI. 13.11BeTHBIE peakmuu GEKOB: KCAHTONPOTEHHOBAS | Guyperopas. ['opeHHEe NTHYLETO NEpa B MIEPCTAHOM HHUTH.
14.0caxnaeHne 6enKoB.

ITpakTHyeckasapaboraNel «neHTHUKALMS OPraHHYECKHX COETHHEHHIN.

O6o0menne 3HAHHI M0 TeMe «A30TcoepKALIME COEAUHEHHS M HX HAXOXIECHHE B XUBOH IPHPOAE».

KonTpoabHas pabora Ne3 no Teme «A3oTcoepxaliue COSIHHEHNUS 1 HX HAX0XKIECHHE B KMBOH NPHPOE.

Tema 4.0prannveckas XuMHs 1 00mecTBO (9 9acoB)

Buorexnonorus. [lepuoas! passutus. TpH HanpapneHHs GHOTEXHOIOTHH: TeHHAs HHXXEHEPHS, KIIETOYHAsA HEXKEHEPHS, GHONOrHIecKas HEXKEHEPHS.
I'MO u TpancreHHas NpoayKIHs, KJIOHHPOBaHHE.

Knaccudukauus momumepoB. HcKyccTBeHHbIE MOMMMEPEL. [To/ydeHHe HCKYCCTBEHHBIX NOIMMEPOB, KaK MPOIYKTOB XHMHYECKOH MOTH(HKaH
NPHPOHOTO MOJHMEPHOTO CHIphs. FICKyCCTBEHHBIE BOJIOKHA (all€TATHBIH IIENK, BHCKO03a), X CBOHCTBA H IPHMCHEHHE.

CHHTeTHYeCKHEe MOMMMEpHL. IloTydeHHe CHHTETHYECKHX IOJTMMEPOB PEAKIMAMH NOIMMEPH3ALMH H NOMHKOHICHCAIMH. CrpykTypa mOIMMEpOB:
NMHe#Has, pa3BeTBNEHHAs H IIPOCTPAHCTBEHHAS. [IpeACTaBHTENH CHHTCTHYECKMX ILIACTMacc: MONHITHIEH HHM3KOTO H BHICOKOrO JIaRJEHHS,

NONMNPONHMIEH ¥ NOMMBHHIIXIOpHA. CHHTETHIECKHE BOJIOKHA! JIABCAH, HUTPOH H KalpOH. }
Memoncrpanuun. Kosutekuus 1u1actMace H m3nenuii w3 HEX. KOJUIEKIME HCKYCCTBEHHBIX BOJOKOH M H3/IeNMH M3 HHX. PacmosHaBaHHe BONOKOH H

W3eHii 13 Hux. Pacmo3HaBaHHe BOJOKOH I10 OTHOIICHHIO K HArPEBAHHIO M XUMHIECKHM PEaKTHBAM. p
JleMOHCTpAIHH, IPAKTHYECKHE H TAGOPATOPHEIE paGoTHI GyIIyT IPOXOAHTE C HCIIO/Ib30BAHHEM MATEPHANOB M o6opynosanus «Toaxa Pocray.
?
INpakTuyeckan paGora Ne2. Pacrio3HaBaHHe IU1acTMAace M uouomww. .
O6o6menne 3uannii no Teme «Opranp9decKkad xs&mmo e el
Hrorosas KoHTpoaLHas pabora Ne 5 33 Kype 10 knacc.



Hroronoe nostTopenne, peleps 14. Beero: 69 gacos
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4. %gagwbzc.,..o_sn.:_..a

~— Jata CKoe N
1 buww.\l.. Tema %vojigmi:? xumns 10 kiaace(70 uacos, 2 9. B HeAeTI0)
ol ‘M_W\:\J daxt %nwmmﬂo_:,»::u»::: OcHOBHbIE BH/IbI Y4e0HOM NesiTeTbHOCTH
_ BIX 3aHATHIA
L B e Tema 1. I
I 1€CKOH Xumuu. Teopu "
_\\\c\mdmj IIpaBuna TB B kabusere xumun ¥ . e it e e
IIpenmet opranmaeckoit xE,E:. POK H3y4YeHHs HOBOTO | JarOT KJIacCH(UKALNIO OPraHM4eCKHX BEIIECTB: PUPOIHEIL,
. Marepuana MCKYCCTBEHHbIE M CHHTETHYECKHE, XapaKTEPU3YIOT 0COOCHHOCTH
OpraHMYecKHX COeIMHEHHH, IPHBOAAT IPAMEPE! OPraHHYECKAX |
=] COeMHEeHHH.
7 08.09 Teopus cTpoeHus OpPraHHYECKHX Vpok u3 1|
coenuHeHuit. CTpoenue aTom YYEHHS HOBOTO | OOBACHAIOT OHATHSA: BAIEHTHOCTh, XHMHYECKOE CTPOCHHE,
yriepoaa . MaTepuana YTIIepOOHbIiA CKeNeT, CTPOSHHE aToMa yI/iepoaia
g OCHOBHBIE ITOJI
3 [13.09 s OXKCHHS TCOPHH Y POK M3y4eHHs HOBOTO | XapaKTEPH3yIOT OCHOBHbIE TIONIOKEHHA TEOPHH XHMHIECKOr0
oMthmom: M HHEEICCIRR Marepuana CTPOEHHS, TPHBOJIAT IIPAMEPEL.
4 |15.09 H3omepsl. Buasr uzomepun. YPOK KOMIUIEKCHOTO J@lOT ONpeIeNeHns: CTPYKTYPHO# H NPOCTPAHCTBEHHOH
TIPUMEHEHHUS 3HAHUH M30MEpPHH, COCTAB/ISIOT (OPMYIIBI H30MEPOB, ONPE/IE/IOT BAIBE
H30MEPHH, NAI0T Ha3BaHHA H30MEpaM. _
5 120.09 Knaccuukanus opraHa4ecKux VPOK KOMILIEKCHOTO | JAIOT ONpe/IC/ICHHs: TOMONIOTHICCKHH Pl B FOMOJIOTHIECKad
COeIMHCHHIA. NpMMEHEHH 3HaHHH pa3sHOCTb, TOMOJIOTH, IPHBOJIAT IPAMEPLI OCHOBHBIX KIIACCOB
OpraHMYeCKHX COEJHHEHHH A HX FOMOJIOroB
6 |22.09 Pemenue 3a/a4 Ha HAXO0XACHHE Vpox pemenus peINaloT 3a/iaqy B3 COOPHHKA 3a1ad H YIpakKHeHHHA
1 127.09 MOJIEKYJIIpHOH GOpPMYIIBI IPAKTHIECKHX 337124
OpraHHYEeCKOro BEIEeCTBa.
€JTBHBIX
8 129.09 TIpe/ieNbHbIE YTIEBONOPOBL. YpOK M3y4eHHs HOBOTO | Ha3BIBAIOT COCTaB aKaHOB, TOMOJIOTHYESCKHH P NPEN
A rxcpund MaTepHaa yrieronopo/oB. [IpHBOAST MPHMEphI H30MEPOB ATKAHOB,
9 10410 IT Eﬂ.smu? 10 COCTABJICHHIO Vpoxk pereHusa COCTABJISIOT (POPMYJIBI H30MEPOB H TOMOIIOr0B, HA3HIBAIOT KX TI0
ewﬁés H30MEPOB H TOMOJIOr0B TIPaKTHYECKHX 337134 MEXTYHapOHOH HOMEHKNATYpe HUIOIAK
= QJIKAHOB. - . MMepe MeTaH
10 {06 e Ypox H3y4eHHs ! HA3BIBAIOT XMMHYECKHE CBOHCTBA A/IKAHOB HA IPHMEPE a,
10 ®dusuyecKde ¥ XHMAIECKUC LepBHYHOTO 5TAHA: PEAKIIMA TOPEHHS, 3AMEICHHS, NCTHAPHPOBAHIS,
BBOACTI B 3aKpeIUICHHA HOBBIX OCHOBHBIE CIIOCOGHI MOTY4eHNMS, BBITONHSIOT naGopaTOPHBIA
apaHui JKCTIEDHMEHT, COCTABJIIOT YPABHCHHS COOTBETCTBYIONIHX
peaKuui
7] L Vpok u3ydeHHA H HA3RIBAIOT COCTAB UHKIOATKAHOB, IPHBOJIAT IPUMCPEL HIOMCPOR



» HA3BIBAIOT Xmmuy _
ec
YpaBHEHHs COOTBETCTBYIOmIX Kue CBOHCTRa, COCTaBNsIOT

3 1\14 IIEPBHYHOrO IHKJIOANKAHOB
3aKpEIUICHHUS HOBBIX
_ 3HaHUH PeaKuui
———1 | HempenenbHEIE yIiIeBOIOPO v
v_\,\ 13.10 enpen y JOPOAbI. POK KOMIUIEKCHOTO Ha3bIBAIOT COCTAB AIKEHOB, rOMOJIo
‘ I — AJIKEHBL TIPUMEHEHHs 3HAHU BHIBI H3OMEPHH ' THYECKWH psiz, romorory,
\_w\L 18.10 TiparREyREIG OOCTARNS NG Ypox peumienns COCTaBIISIOT YOPMYTHI H3IOMEPOB H roMoNoron
¢opMys1 H30MEPOB H T'OMOJIOTOB MPpaKTHYECKHX 3a/1a4 » Ha3BIBAIOT HX,
AJIKEHOB.
‘-‘I\l“ ar
14 [20.10 XHUMHYECKHE CBOMCTBA M CIIOCOOEI YPOK KOMILIEKCHOTO Ha3bIBalOT XHMHYECKHE CBOHCTBA aIKEHOB:,COCTABNAIOT
MOJTyYCHHS aJIKEHOB. IIPUMEHEHHA 3HAHMIA
Ty4 p H YPaBHEHHA COOTBETCTBYIOIIMX PEAKIIHiA, COCTABNSIOT ypaBHERHeE
peaklnH OMMEPH3alHY Ha [IPUMEpE ITHIEHa
15 125.10 AnKaJTHeHBL. YPOK H3y4eHHS HOBOTO | Ha3bIBAIOT COCTAB AIKAHEHOB (JAHEHOBbIE YTIIEBOIOPO/EL),
MarepHana MOJIUMEPHI, KayJyKH, COCTAB/IAIOT YPABHCHHA PEaKIHmii,
XapaKTepH3YIOIIMX XMMHYIECKHE CBOMCTBA ATKaJHEHOB
16 |27.10 Kayuyxu. Ypok H3y4eHHS U rpynmoBas paboTa ¢ onpene/eHHAME IOHATHA «PE3HHAY,
MEPBHYHOTO «BYJIKaHH3aIlAA»; CBOCTBA H PHMEHCHHE KayIyKOB, PE3HHEL,
3aKpeIuIeHH HOBBIX 300HHTA, BHIIOJHSIOT 1a0OPaTOPHBIH IKCICPAMEHT
3HaHHH
17 | 08.11 AJIKHHBI: CTPO€HHE, H30MEPHS, Y POK KOMITJIEKCHOTO rpymnmnosas paboTa ¢ NOHATHIMHE «IIHPOTH3», «ATKHHED,
HOMEHKJIaTypa, PU3HIECKHE NIpAMEHEHHS 3HAHHUH NpaBHJIaMHA COCTAB/ICHHAS Ha3BaHH,ONPEACIIOT
CBOMCTBa, MOJy4CHHE TIPHHAUIEXHOCTH BEMECTB K KIACCy AIKHHOB M0 CTPYKTypHO#
dopmyIe
0JIOrOB, Ha3hIBAIOT HX.
18 | 10.11 I[IpaKTHKyM II0 COCTaBJIEHHIO VpOK peleHus COCTaBJISIOT QOPMYJILI H3OMEPOB H FOMOIOTOB,
¢dbopMys1 H30MEPOB H TOMOJIOTOB [IpaKTHYECKHX 33124
AIKHHOB.
COCTAB ATKHHOB,
19 115.11 XuMuyecKkHe CBOHCTBA, VYPOK KOMILIEKCHOTO rpynnosas HHIHBAIyalbHAd pabora, 35al0oT
i OBOJIAT KaueCTBCHHBIE PEAKIHH Ha KpaTHYIO CBA3b,
NIPHMEHEHHEAIKHHOB. IIPHMEHEHHS 3HaHHH np
COCTABJIAIOT YPABHEHHS COOTBETCTBYIOMHX peaxiai i
Has paboTa, Ha3hiBAIOT ocobe
20 |17.11 ApoMaTHYecKHe YIIeBOIOPOIbL. YpoK u3y4eHHS H rpynnosasd, =§=§§woz o0roB; opMyxy Sensona,
ApeHBI. NECPBHYIHOI'O CTPOCHHA Gen3ona H €ro
3aKpeIeHHs HOBBIX crnocoObl MOTy4CHHA.
——| 3HAHHUH COCTAB/IAIOT YPaBHCHHA
2 yecKHe CBOHCTBa,
l2an CeoiicTBa GeH3ona. Vpok H3y4eHHs H Ha3bIBAIOT XHMH OMEAIOT naboparopHbIH
HX Eﬁn' BBIIT
| nepBu4HOrO COOTBETCTBYIOLL
3aKpeIUIeHHs HOBBIX IKCIIEPHMCHT e it
— 3HaHH#
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Pemenue 3anaq
<1 u\h_\_\J ana1 Ha HaxoxneHue Ypok pemenns
BBIXOJA IIPOAYKTOB PEAKIIUH OT NIPaKTHYECKHUX 3 FPYTIIOBas, MR WBH YL Hay PaGora,
! TEOPETHYECKHA BO3MOKHOTO. - PemaoT 2anaqy
1 —=—1T | Ilpuponusui ras. N
1911 POK H3y4eHHs HOBOTO
2 TPyNNoBas, HHAHBHAYaTEHag abota
- i S SpuBne TIPHPOJTHOTO rasa, i P Ha3LIBAIOT coctap
T2 HedTs 1 cioco6sl ee nmepepabotku. Ypok usyuenus u POIYKTEI Nepepaboryy.
T TpynnoBas pabota, Ha3BBAIOT MPHPORELIE G|
IIEPBHYHOIO YTJIeBOI0 "PMPONIHbIE HeTowHmKH
AOPOJOB — HEDTH, CIOCOOH! ee niepepaboTicn
wmmvom=om§ HOBBIX YPaBHCHHE KpEKHHra. » COCTaBIsOT
3HaHW#I
— =
% 106.12 [TonsTre 06 OKTaHOBOM YHCIIe. KoMOurnpoBanHbit TPYNNOBas paboTa ¢ NOHATHAME: ACTORANHONHAS YoToR
2 s HedTs B MHPOBO# SKOHOMHKE. YPOK OKTaHOBOE YHCJIO. g ’
% 108.12 KameHHBIH yromns u ero Ypok H3yueHHs HOBOTO | rpynmoBas paboTa, HasbBaroT NPHPOHbIE ACTOYHHKHA
- nepepaboTka. . Marepuana YT/IEBONIOPO/IOB — KAMEHHBI YTO/Th, CIIOCOGH ero nepepaboTky: _
13.12 O600menne cBeneHmt 00 Ypok pemeHns IPUBOASAT MPHMEPHI YTJICBOIOPO/IOB, COCTARIAIOT HOPMYE |
yIJIEBOAOPOJAX. IIPAaKTUYECKUX 3a/1a4 H30MEPOB, Ha3bIBAIOT BEIECTBA, COCTARIAOT
YPaBHEHHS peaKIHid, OTPaXKAIOMIHE CBOHACTBA YTIE€BOI0POI0B
15.12 KourpoabHasi padora Nel o teMe | Ypok KoHTpous UMHIWBHAyalbHad paboTa
«Teopus crpoenus A.M. bytneposa.
Yriesonopoasi»
Tema 3. Kucopoa-  a30TcoaepXamue OPraHMYecKHe COeJHHEHHs i HX NPAPOHbIe HCTOYHMKHE (31 9ac)

20.12 OpmHOAaTOMHBIE CIIUPTHL. VYpok u3ydeHus H COCTABIIAIOT (POPMYIIBI CIIHPTOB, BEUICATIOT QYHKIHOHATEHYIO
MIEPBHYHOTO IPYIIIY, JalOT Ha3BaHHs CIHPTAM N0 HOMCHKIATYPE HIOMAK,
3aKpeIUIeHHs HOBBIX BBIIOJTHSIOT JJA0OPaTOPHEIH IKCOEPHMEHT
3HaHHH

2212 CBoiicTBa, OJIy4eHHE, IPAMEHEHHE | Y POK KOMIICKCHOTO COCTABIIIOT YPABHEHHS COOTBETCTBYIOMEX peaxuil,

OJTHOATOMHBIX CIIHPTOB NpPHMEHEHUS 3HAaHHH 3aMHCHIBAIOT YPABHEHNs PEaKIil MOy eHE JTaH0M,
BBITIOJIHSIOT N1a60OpaTOPHBIH IKCIEPHMERT 3
[HPTOB, BLUICASIOT VHKITHOHATbHYIO
27.12 MHoroaToMHBIE CIIHPTHI YpoK KOMILIEKCHOTO - - GI— > 1o somenxaarype MIOMAK,
NpUMEHCHUS 3HAHHH rpynimy, JaloT Ha3BaHHiA CrHpTaM
BEIIOJHSIOT Ta6OPATOPHBIH IKCTICPHMCHT g
N - CaoiicTBa, NONydeHHE, IPIMEHeHHe | Y POK KOMILIEKCHOTO Ha3bIBAIOT CBOHCTBA, - .
MHOTOaTOMHBIX CITHPTOB NpUMEHEHMS 3HaAHUH MHOIOATOMHBIC CIHPTEL, e e L
] KCIICPHMEHT Monekyae perona,
1 i e aTOMOB B
201. ITpaBuna no TH B kaGHHeTe XUMHH. | YPOK H3yYCHHS H 0OBACHAIOT . B3AHMHOS Evowa;nmz 5 eKTPOQRIBHOO 3aMelIeHHA
Ff DeHon. IIEpBUYHOTO 3QIHCHIBAIOT YPABHCHHA

s 3aKpeIUICHHS HOBBIX II\\\\\\\\\\\\\\l\\\\\\\
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3HaHHH’

I *\ S NiMRR.
.

— | Aapaeruabl H KETOHBL.

CemuHap 1o Teme «CIHpPTH 1

VYpok - ceMuHap

rpynnosas, MHAMBUAYyanbHas paboTa. PaGora B napax /

m_mmm—OhEvv

VYpok u3yueHus u
MEepBUYHOTO
3aKperIeHHs HOBBIX

3HAHMI

XapaKTepH3yIOT 0COOEHHOCTH CTPOSHHUA ANTbAETHAOB
]
COCTaBJIAIOT CTPYKTYpPHBIE (POPMYIBI H30MEPOB, HAa3LIBAIOT

anpaeruabl

Ypok u3ydyeHHd H

3arnyiCchIBalOT peaKklHH OKHCJICHHA, KaYECTBCHHBIC PCAKIIHH Ha

_, - — [ XumudecKHe CBOMCTBA albJETHOB
% 24.01
3 M KETOHOB. MEPBHYHOIO abJerusl, OCYIECTBIAIOT IETIOYKH NPEBPaICHAH,
3aKpernIeHHs HOBBIX BBITIOJIHAIOT 71a60paTOPHbIHA IKCTIEPHMEHT
k 3HaHUH
‘ 72601 denondopManbIeruHas CMojIa H e¢ Vpok H3ydeHHS H COCTaBJIAIOT YPaBHEHHE MOTAKOHICHCAIAH, OMACKBAIOT
IpHMEHECHHE. IIEpPBHYHOIO TIpUMEHEHHE U CBOHCTBA denonpopmartsAErAAHOA CMOIBI
3aKpeIIeHHs] HOBBIX
3HaHHH
38 [31.01 Kap6oHOBBIE KHCIIOTBL: Vpox U3yYeHHs H 3alACHIBAIOT (POPMYJIBI, HA3HIBAIOT BEMICCTEA
KnaccuduKanus, HOMCHKIATYDa, [EPBHYHOIO
A30MEpHIL. 3aKpeIIeHUs HOBBIX
3HaHHHA
39 [02.02 Kap60oHOBbIe KHCIIOTBL: CBOICTBA, VpoK KOMIUIEKCHOTO epeYHCIIAIOT CBOHCTBA KapGOHOBLIX KHCAOT, BEIIOMHITIOT
MOJTY9CHHE. pUMeHeHHA 3HaHUH na6opaTOpHbIH IKCIEPAMEHT
ﬁo 07.02 Cemunap «KapGoHOBBIE KHCIIOTED Vpok - ceMHHap XapaKTEpH3YIOT OCOOCHHOCTH CTPOCHHA KapOOHOBBIX KHCJIOT,
COCTAB/IAIOT CTPYKTYPHBIE QOpMYTBI H30MEPOB, JaloT HM
HAa3BAHHS, XaPAKTEPH3YIOT XHMHICCKHE cpoficTsa KapOOHOBBIX
KHCJIOT
41 109.02 Crnoxusie 3GHpPEL VY poK KOMIUIEKCHOTO OO BACHSIOT CIIOCOOH! NOMYHCHHA CIOXHBIX HPOB peaxuuei
NpUMEHEHHA 3HaHHH sTepH(HUKAITHH, XHMHYCCKHE CcBOMCTBA CAOKHBIX HPHPOB.
42 114.02 Mups! Y pOK KOMILIEKCHOTO OOBACHSIOT CHOCOOH! MONyCHAS cIOXKHBIX HPHPOB,
npHMEHECHHA 3HaHMA XMMHYECKHE CBOHCTBA CIIOKHBIX pHpOB, MolOMmee ACACTBHE
MBLIA, BHIMOJIHAIOT naGoparopHbIi IKCNICPHMCHT
3gaHus W3 GHONOrHH

K1acCHPHIHPYIOT yraeBoasl, HCMIONb3YH

16.02

[TonsTtue 06 yriaesoaax.

G
o
s

[moko3a, CTpoeHHe H CBOHCTBA.

Mucaxapuasl. [TomucaxapUAabl

Ypok H3ydeHHs HOBOTO
MaTepHala

e
Nozmmmmvowmmmra 3aHCHIBAIOT YPABHCHHA peaxiumil, OTPOXAIOUIAE Eﬂ:oh“._.
ypoK cBoiicTBa IIOKO3bL, BAINOJHAIOT nabopaTopbiil IKCICP
Ypok u3ydeHHA H XapaKTepH3y1oT GHONOrHYECcKOe IHAUCHHE wwwauohnou
nepBHYHOIO 0cOGeHHOCTH CTPOCHHA KpaxMaia H 1e/unon B,

BHYHOTO

[
|
|
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3aKpeIUICHUS HOBBIX
3HAHUH

XHUMHNYECKHe cpoin
CTBA, BLINONHAIOT "
SKCTIEPHMEHT naGoparopHLIii

Omomﬁmommo o mmoanzsmwmnsm YPOK KOMIUIEKCHOTO paboTa co c6o
»jaHHii, yMCHHH, HABBIKOB I10 TEME | IPHMEHEHHs 3HAHHI PHHKOM 3ajla% M YpaKHeRMH Mo XAMAR
«Kucnoponocoaepxaiye
\ann_ﬁm COETUHEHUSI»
KonTpoabHas padora Ne 2 no Teme
JCHCTOPOTIOCOAEPKAIIHE YPOK KOHTpOJIA HHIWBHAyaTbHad paboTa
— | opraHH9eCKHe COSMHCHHSY
ﬁﬂa AMUHSL FX KIBCCH QUKATH. YPpoK H3yueHHs H MHIMBHIyaTbHAas paboTa COCTABICHHE (OPMYI aMHHOB,
. NEPBHYHOTO BBUIE/EHHE QYHKUHOHATbHOH IPYIIITbL, HCTONb30BaHHE
3aKperIeHHus HOBBIX nHomerkiarypsl MFOITAK
3HaHHH
i ﬂ.@m\ CpoiicTBa aMMHOB, IIOJTy€HHE, VY pok H3ydeHHs 1 COCTaBJIcHHE YPABHEHHH peakumil, OTPaKAOUIHX XHMHECKHE
NpUMEHEHHE. MIEPBUYHOTO CBOMCTBa aMHHOB, IOTyYCHHE aHHTHAA
3aKpeIUIeHHs HOBBIX
3HAHHH
5 [16.03 AMMHOKHCIIOTBI, CTPOCHHE MOJIEKY L, Y pok H3ydeHHUs HOBOTO | rpynnosad paboTa, COCTaB/ICHHE CTPYKTYPHEX dopmyn
HOMEHKJIaTypa. MaTepHana aAMHHOKHCJIOT, H30MEPOB
51 128.03 XuMHYeCKHE CBOMCTBA Ypok H3y4eHHS H 0OBACHEHHAE NOMyICHHASA aMAHOKHCIOT, oOpajoBaHHA NENTHIHOA
AMHHOKHCJIOT. MEpBUYIHOTO cBs39 ¥ nonAnenTroB. [IpaMeHeHRE aMHHOKHC/IOT Ha OCHOBE
3aKpeIUIeHHA HOBBIX CBOHCTB
JHAHHH
213003 BeJky, HX CTPOSHHE B QyHKIUHH. Y poK KOMILIEKCHOTO nmapHast paGoTa, XapaKTepHCTHEA CTPYKTYPSI (ICpBETHYIO,
5 1040 IpUMCHCHHA 3HaHHHA BTOPHYHYIO, ﬁﬂ § GEoOrHYecKEX QyHKuui GeaKoB
04 i OK H3y4eHHS H COCTaBJICHHE peaxiumil, OTPaXAOLIHX XHMHYCCKHE
XuMHUeCKHE CBOHCTBA OEIKOB. W_\%ﬁwmﬁmﬁo cBoiicTBa 6eJIKOB, KayeCTBCHHBIC PCAaKIHH Ha Gexu,
3aKpenUICHHsS HOBBIX BAITIOJHSIOT TaGOPATOPHBI JKCICPHMEET
9 _ \\llm..mmmlmmllllll| cOCTaRIcHHE ypaBHCHHA peaxumi,
, o Tenerumueckast CBA3H MEXLY Ypox xoz_d_nxnmo_,m M._.vmﬁm_o%:mn ?nw:o”uonqi OpraHH9eCcKHX COeTHHCHHHA H cnocobb!
! | KJIaccaMH OpraHHIeCKux - npuMeHeHHA SHATHE [1epeXOa MEXLY KAACCaN BewecTs
§ 1 OOOHFNNGEE. e — Eﬁ:‘ﬁ Ea
le 1L AT paGora COCTABIICHHE >
,_,g :,ﬂ TIpaxTHKyM [0 COCTABJICHHIO Ypox pettieri¥ au M”wuh”_oﬁxo BOMICTBA OPraHHYECKHX coeumenuii i CIOCOH!
YpaBHeHMi peakuyii K HenoIKam IpaKTHYCCKHX 3a/l E
Enwﬁmﬁoﬁﬂ&. |..I|l||||r\\\\|\\\\\\\\l|\ 1
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rpynnosas paboTa

-.—UOUnhomumﬂ OnBITOB

jﬁq\n_\qg IIpakTH4Yeckan pa6ora Nel
«VneHTH)HKALHA OpraHHYecKux Ypoxk pemenus
o coemunHeHHi» Ipasuna TB. NPAKTHYECKHX 3a1a4 | paboTa ¢ 1aGopaTOpHBM o6opyA0BaHAEM, FTE=
58 | 20.04 OGo6ILIeHHEe H IOBTOPEHHE TeMBI 10 MaeHTHHKALNH OPraHHYCCKIX coeMHEHIE
ﬁﬁ «A30TOCOIEp)KAllHE OPraHHueCKHe YPOK KOMIIeKcHOro | rpynnoBas
_ BeIEeCTBa» TIPUMEHEHHS 3HaHUMH MHIMBHAYyaIbHAs paboTa
[ B
59 25.04 KonTpoasHas pa6ora Ne3 o teme | V
«A30TOCOA€EpXKAIHE OpPraHHYECKHe PO KORTPOTH MHHBH Ty IBHAR PACOT
L BEIECTBA»
n\\ . Tema 5. «Opranuyeckas xumusi 1 06mecrso» (11 1acos)

60 |27.04 HOTEXHONOTHA. Ypok u3ydenus u rpynnosas pabota ¢ onpeaeneHHAMH NOHATHH
TNIEPBHYHOIO «BHOTEXHOMOTHA», «T€HHAs HHXEHCPHAY, «xsieTo4Had
3aKpeIUICHHS HOBBIX HH)KEHEPHS, BEICTYIUICHHA C cooOmeHHAMHA

= 3HaHHUH

61 |02.05 KnaccHuKauus moaIMMepoB. VPOK KOMIIIEKCHOTO | rpymnosas paboTa

62 HcKycCTBEHHBIE MOJIUMEDEL. NpHMEHEHHA 3HAHNH NPHBOJIAT IPHMEPEI: HCKYCCTBEHHBIX [IOJIAMEPOB, BOJIOKOH

63 | 04.05 CHHTETHYECKHE ITOJTHMEPBIL. VpOK KOMILIEKCHOro | rpymmosas pabora, cocTaB/IcHHE ypABHEHHH peaKii
NpHMEHEeHHs 3HaHMi MOJTyJeHHs] CHHTETHIECKHX NOTHMEPOB

64 |11.05 IpakTH4eckas pabora Ne2 Vpok peleHus pa6oTa B rpymnax c 1aopaTopHBM obopyaOBaHHEM,

«Pacro3HaBaHHe ILJIaCTMacc H IpaKTHYECKHX 3a/1aq BHIIOTHEHHE XHMHIECKOTO SKCIIEPAMEHTA 110 pacno3HaBaHHIO
postoxon» ITpasuna Th. m1acTMace

65 | 16.05 OGoOIIeHHe H IOBTOPEHHE M0 KypCy YpOoK KOMILIEKCHOTO rpynnoBas

66 | 18.05 OpraHHYeCKOH XHMHH. pUMeHEHNA 3HaHUA | MHMBHIyaTbHAR paboTa

67 [23.05 Hrorosas KOHTPOJIbHAA paboTa Vpok KOHTPOJIA HHIMBHIyaTbHad pabora

(]
68 |25.05 M.Mwhsu KOHTPOJILHOH paboTsl Yok KOMILIEKCHOTO paGoTa B mapax, COCTAaBICHHE LEMOYCK IpeBpameHHi MEXITY
pHMEHEHHs SHAHHH K14CCAMH OPraHHYeCKHX H HEOPraHHYECKHX BEIIECTB C
[IOMOIIBIO YpaBHEHHI pDEaKItHH.
R
F%[ 30.03 O6o6marolnee NOBTOPCHHAS, pe3epB o e Satac..
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