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MopenbHasi CHHXPOHU3HMPOBaHHAs pa0oyasi mporpamMma

0a30B0Oro M yriy0JEéHHOro usyyeHus npeamera « Xumus» B 10 kiaacce

HOACHUTEJIbBHASA 3AIINCKA

MonenbHasi CHHXpOHM3UpPOBaHHAs pabouasi mporpaMMa 0a30BOro M YriiyOoja&éHHOTO H3ydeHUs
npeameta «Xumus» B 10 kitacce pazpabotana Ha ocHOBe Pabouux mporpamm cpeaHero oOIiero
oOpa3oBaHusi 10 XUMUU (0a30BbI YPOBEHB, YriyONEHHBIH YpPOBEHb), 0JO0OPEHHBIX PEUICHUEM
(dbenepanbHOro yueOHO-METOAMUECKOr0 00beIMHeHus 1Mo obmiemMy oOpa3oBanuio oT 29.02.2022r.,
MpOTOKOJI 7/22, cocraBieHHBbIX Ha ocHoBe PDeepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit deneparumn», TpeboBanuit K pe3ylbTaraM OCBOSHHS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMBI CpPEeIHETo O0Iero 0opa3oBaHus, MPEACTABICHHBIX B DeepaabHOM
roCyJapCTBEHHOM 00pa30BaTebHOM CTaHJApTe CPEAHEro oO0mero oOpa3oBaHHs, C YYETOM
«Konnenmuu mnpenogaBaHusi ydeOHOTO TpenMera «XUMUsS» B 00pa30BaTENBHBIX OPraHU3aIUIX
Poccuiickoit  ®Depepanun, peamu3ylONIMX OCHOBHBIE 0O0IIe00pa3oBaTeNbHBIE  MPOTPAMMBI)
(yrBepxkneHa Pemennem Kosmernm Munnpocsenienus Poccun, mpotokos ot 03.12.2019r. Ne TTK-
4BH) u denepanbHOl pabouell mporpamMMmbl BocmuTaHus. OCHOBY TOAXOJIOB K pa3pabOTKe
MOJIETPHOW CHHXPOHHM3UPOBAHHOW pabouel mporpamMMbl 0a30BOT0 M YINIYOJEHHOTO H3y4EHUS
npenmera «Xumus» B 10 kimacce, kK ompezeneHuio oouieil crpareruy oOydeHHsl, BOCIHUTAHUS U
pa3BUTHUS OOY4YaIOIIUXCS CpEACTBAMU y4eOHOro mpeaMera «XuMus» Ha 0a30BOM YpOBHE
coctaBuian KoHuentyaibHble mnosiokeHuss DPI'OC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJIep’KaHus, pe3yJabTaToOB OOy4YeHHS M TpeOOBaHMM K YPOBHIO MOATOTOBKHU BBITYCKHHUKOB.
N3ydeHnue mpenMera, peaqnszyeMoe B ycIoBuUsAX IupdepeHInpoBaHHOTO, MPO(PUILHOTO 00yUYeHNUs,
npu3BaHo obecnednTh 0011e00pa3oBaTeIbHYI0 U OOUIEKYAbTYPHYIO TMOJTOTOBKY BBIMTYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO Ul aJanTalui UX K OBICTPO MEHSIIOIIMMCS YCIOBUSIM KU3HH B COLIMYME,
a TaKoKe NI MPOI0JDKEHUs: 0OyueHUs B CPEAHUX CIEIHATbHBIX U BBICIINX YY€OHBIX OpraHU3aIusX,

B KOTOPBIX XUMHUS ABJISACTCA OJIHOH M3 IMPUOPUTETHBIX TUCIUILINH.

B cooTBercTBMM C JaHHBIMH TIOJOXEHUSMH MOJeNbHAas CHHXPOHM3MPOBAaHHAs pabodas
nporpamMma cpenHero oomero oOpasoBaHusi (0a30BbIf ypOBEHb): yCTAHABIMBAET 005S3aTENIbHOE
(MHBapHaHTHOE) MpEeJAMETHOE COJepKaHUe, OMpEeAeNseT KOJMUYECTBEHHbIE M KayeCTBEHHBIE €ro

XapaKTCPUCTUKKU HA KaXXKJAOM IOTall€ MU3YUYCHHA TMPCAMCTa, MNPCAYyCMAaTpUBACT MPUHIIUIIBL
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CTPYKTYPUPOBAHUS COJEPXKAHHS U pacIpeesieH s ero Mo KjaccaM, OCHOBHBIM pa3JieliaM U TeMaM
Kypca; naéT TpUMEpHOE paclpeieieHue YUeOHBIX YacoB IO TEMAaTHUECKUM pasjeiaM,
PEKOMCHAYCT HNPUMCPHYIO HOCICAOBATCIBHOCTL HM3YYCHHA OTACJIBHBIX TEM KypcCa C y‘IéTOM
MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKM Y4YeOHOrO MpoIlecca, BO3PACTHBIX
ocobenHocTei ywammxcs 10 kimaccoB; Ma€T METOAMUYECKYI0 HMHTEPIPETAIUIO [Nl H3ydeHHs
npeaMeTa Ha ypOBHE: COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHEro 00Iero odpa3oBaHWS,
COZECPKATEIBHOM  XAPAaKTEPUCTUKH  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMBI CpeaHero o0mero oopa3oBaHus (JTMYHOCTHBIX, METANPEIMETHBIX,
MIPEIMETHBIX), OCHOBHBIX BHJIOB y4EOHO-IIO3HABATEJILHOM JESATENIbHOCTH YYEHHKa IO OCBOEHHIO
comepkanus npenmera. [lo BceM Ha3BaHHBIM  NO3UIMSM B IporpaMMme  CoOJIoJeHa
MPEEeMCTBEHHOCTE ¢ Paboueli mporpaMMoil OCHOBHOTO 0OIIero o0pa3oBaHus 1Mo XUMHUH (st 8—9

KJIacCOB 00pa30BaTeIbHBIX OpraHu3annii, 0a30BbIil YypPOBEHb).

MogenpHasi CHHXpPOHU3UPOBaHHAs pabovas TporpaMMa HMeEeT IIellb CHHXPOHU3UPOBAThH
coJiepKaHWe Y4eOHOTO MpeaMera IS HW3y4eHus mnpenmera «Xumusi» B 10 Kimacce B pamkax
MYJIbTUIPO(IIBHOTO Y4€OHOTO IJIaHa.

emn wm 3amaum ydeOHOTO mpeaMera «XWMHS» B COOTBETCTBYIOIIEM pasfelie MPOrpaMMbl
TpeCTaBJIeHbl COBMECTHO, KaK JUls 6a30BOTO, mak u Ons yenybnénHozo ypoeus>,

B paznene [lnanupyemMbie pe3yabTaThl OCBOSHHS YY€OHOTO MpeaMeTa « XUMHUSD CUHXPOHU3AIIHS
MpEJCTaBICHa B BUJE JIOTOJIHEHHUS K 0a30BOMY YPOBHIO, a UMEHHO, [IpeqMeTHbIe pe3ysbTaThl,
JlocTHTraeMble 00y4aloMUMKCS Ha YI1yONEHHOM YPOBHE U3yUeHUs] XMMHUH, BBIIETICHBI KYPCUEOM™.

B pasnmene Conepxanue y4eOHOTO MpeaMeTa WMEIOTCS BBIICICHHBIC 3JIEMEHTHI: MaTepHai
yriIyOIEHHOTO YPOBHS, MMEIOIINI OTJIMYKE OT COJACPIKaHHs MaTepuaia 0a30BOro YpoBHs (Takike

BBIACIICH KprMGOMl) 1 MaTcpHral, HMECIOLITUM l'IO,Z[‘lelf)KI/IBElHI/Ie2 B pasjaciiax COI[ep)KaHI/IC MaTcpHrajia

n Temarnueckoe IJIAaHUPOBAaHME KaK Ha 0a30BOM, TaK M Ha YriyOJIEHHOM YPOBHSIX, KOTOPBIH
M3y4aeTcs B O3HAKOMHUTEILHOM IUIAaHE W HE BKIIFOYAETCS B COCTaB MPEIMETHBIX PE3yJbTaTOB
ocsoenus OOII COO.

B pasnene Temaruueckoe IUTAaHMPOBAHHE MPUHIIUI CHHXPOHHU3AIUU TPOSBICH CIEIYIOIIUM
o0pa3oM: yackl HEAETbHOW HArpy3ku ajs yriyOonéHHoro u 0a30BOro ypoBHEH yKa3aHbl TaKUM
o0Opa3om, 4TO OJHY TEMY U 4Yac B HEAETI0 MOXKHO BUIETh €AMHOW AJS JIBYX YPOBHEH, a 4achl H
TEMBI HEJIEIbHON HArpy3KH JJsl YIIIYyOIEHHOTO YPOBHS YKa3aHbl B CTPOKAaX TOJBKO ITOTO YPOBHS.

Yactb PE3CPBHBIX YaCOB IMO3BOJINJIA BCTPOUTDH HCO6XOI[I/IMOG KOJIMYCCTBO YaCOB B TEMAX U3Yy4YCHUH,
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a TaKXKe OpPraHW30BBIBATH M TEMATUYECKOE TOBTOPEHHE Kak Ha 0a3oBoM (2 daca), Tak U Ha
yrayOnéHHOM (5 9acoB) YpOBHSX, M UTOTOBOE mMoBTOpeHue (l4ac Ha 6a30BOM ypoBHE, 5 4acoB Ha
yrayOnéHHOM ypoBHE); B rpadax KoJM4ecTBa 4acoB CHMBOJIOM «P» yka3aHO Te 9achl, KOTOpHIC
B3SITBI U3 Pe3epBa.

' Kypcueom B TexcTe IporpaMMBbl BEIIENEHE! dneMeHTh! Llenu u 3amaun, IIpeiMeTHBIX Pe3yIbTaToB
u ConepxaHusi yaueOHOTo MaTepHalia, KOTOpble IPeACTaBIEHbI ISl U3y4eHUsI Ha YriIyOJlI€HHOM
YpOBHE

2l_IO)ILIGDKI/IBaHI/IC HMECT MaTepual, KOTOpBIfI N3y4acTCsd B O3HAKOMUTCIIbHOM IIJIAHC U HE
BKJIFOYAETCS B COCTaB MPEeAMETHBIX pe3yiabTaToB ocBoeHust OOIT COO.

s popmupoBanus TeMaTHIecKOro MIIaHUPOBAHUS MPETYCMATPUBATIOCH PACIIPEICIICHHE YacoB
BHYTPH TEM W MEXKJy TeMaMHU C IEJIbI0 00CCIIeUeHUs HEeJCIbHOW Harpy3Kd JUIS 00yJaromuxcs,
M3YYAIOIIUX XUMUIO Ha yriyonéHHoMm ypoBHe. llepepacmpeneneHne 4acoB MEXIy HEKOTOPBIMH
TeMaMH{ TI03BOJIMJIO COXPaHUTh TeMaTHYeCKUi y4eOHbIi 00BEM MaTepuasna, HCIOIb30BaHHE
PE3EepBHBIX YacOB TaKKe OOECTEeUMSI0O HaIMYhe YYeOHBIX 4YacoB Ha 0O0O0OIIEHHE W KOHTPOJb
ydeOHOro Marepuana. Takum 00pa3oM, CHHXPOHHU3AIUS TEMATHIECKOTO IJIAaHUPOBaHUs 6a30BOTO U
YIOIyONEHHOTO YPOBHEH W3y4YCHHsT XUMHUHM TIOJIHOCTBIO OOecredma COJepKaTeIbHbBI aCIeKT
nporpammel Kypea 10 kiacca st MyabTHIIPO(GHIBHOTO YIeOHOTO TUIaHa.

JlaHHasi mporpaMma SIBISICTCSI OPUEHTUPOM Ui COCTaBICHHS pPabOYMX TPOTPaMM, aBTOPHI
KOTOPBIX MOTYT TPEIOKUTH CBOH MOAX0]] K CTPYKTYPHUPOBAHHIO H MOCIIEIOBATEIBHOCTH N3yUCHHS
yueOHOTO MaTepHala, a TakKe CBOE BHJCHHE OTHOCHTEIBHO BO3MOXXHOCTH BBIOOpA BapHaTUBHOU
COCTABJISIFOIICH COJAEpIKaHUsI TpeAMeTa JOMOJIHHUTEIBHO K 00s3aTebHON (MHBApUAHTHOM) 4YacTh
€ro coJepXKaHusi B paMKax PE3epBHBIX 4acoB. Pe3epB yd4eOHOro BpPEMEHH PEKOMEHIYETCS JUIs
peanu3ali  aBTOPCKUX IOAXOJOB K WCIOJIb30BAaHHIO Pa3HOOOpPa3HBIX (OPM  OpraHU3alfu

yqe6Horo npouecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMUS»

XHUMHYECKOE 06pa30BaHHe, oJiydacMoO€  BBIITYCKHHKaMHU cpenHeﬁ IIKOJIbI, ABJIACTCA
HEOTHhEMJIEMOM YaCThI0 HX 06p330BaHHOCTI/I. Ono CJIIYKUT 3aBCPIIAIOINUM 3TAIllIOM pCaJIn3allui Ha
COOTBCTCTBYIOLIIEM EMY 0a3oBOM YPOBHE KIIFOYUCBBIX HCHHOCTeﬁ, npucymux LIEJJOCTHOM CHCTEME
XUMHUYCCKOTO O6paBOBaHI/I}I. Ot OCHHOCTH  KAaCarTCAd IMO3HAHUA  3aKOHOB  MPUPOIBL,

dbopMHUpOBaHUST MHUPOBO33PEHHUS M OOMIEH KyJIbTyphl 4YelOBEKa, a TakkKe HKOJIOTHYECKH
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000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MPUPOTHON cpene. Peamusyercs Xxummueckoe

oOpa3oBaHUe yYalIUXCsl CPEIHEH IIKOJIBI CPECTBAMHU YUeOHOTO TIpeaMeTa «XUMHs, COACpKAHIE

U TIOCTPOCHUE KOTOPOTO OIPEJACICHBI B IMpOTpaMMe C y4ETOM CHCHU(PUKA HAYKH XUMHH, ©¢

3HAYEHMS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM >XKM3HU OOIIECTBA, & TAKXKE C YU4ETOM OOIIHMX

Leneld M MPUHIMIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CpPEIHEro O0OIero

oOpazoBanusi B Poccuiickoit ®enepanmu. Tak, Hampumep, npu (OPMHPOBAHHU COJEPKAHHS

npeaMeTa «XUMUsD YUTCHBI CISAYIONINE TIOJIOKEHUS O crieln(rKe U 3HAUSHUH HAYKU XUMUU:

XuUMHST Kak DJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HWIrpaeT OCOOYyl0 pOJib B COBPEMEHHOMU
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuabHOW KyiIbTypbl. OHa BHOCHT CBOW BKJIAJ
B OpPMUpOBAHUE  PAINMOHAIBHOTO HAYYHOTO  MBINUICHUS, B  CO3J[aHUE  IEJIOCTHOTO
MPEACTABICHUST 00 OKpYXalolleM MHpPE KaK O €IWHCTBE MPHUPOJBI M YEIOBEKa, KOTOPOe
dbopmupyeTcss B XMMUU Ha OCHOBE IMOHMMAHMS BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHUPA,
OCO3HAHUSI B3aWMOCBSI3U MEXIY CTPOCHHEM BEIIECTB, WX CBOWCTBAMH W BO3MOXKHBIMHU
o0nacTsIMH MPUMEHEHHUS.

TecHo B3aMMONEWCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XHMHs CTajla HEOTHEMJIEMOM
YaCThI0O MHUPOBOM KYJbTYPhI, HEOOXOIMMBIM YCJIOBHEM YCIEIIHOTO TPyJa W JKH3HU KaXKJIO0TO
yieHa oOmectBa. CoBpeMEHHas XHMMHS KaKk HayKa CO3MJaTelbHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha pEIICHHE TJI00albHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUYEeCTBA — CBHIPHEBOM, DHEPreTUYECKOW, IHIIEBOM, 3KOJOTHYECKON OE30MacHOCTH H
OXpaHbI 3JI0POBBSL.

B cootBercTBUM ¢ 00mmmu nensmu 1 npuHnunamu COO conepskanue npeamera «Xumus» (10
Kj1acc, 0a30BBI YpPOBEHb HM3YyUEHHS) OPHUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO
MOATOTOBKY OOyYaroUInXcs, HEOOXOIMMYIO UM IS BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIEUTHOTO BKIIFOUEHUS B JKU3Hb COLMYMa, MIPOJIOJHKEHHSI 00pa30BaHUs B PA3IMUHBIX 001acTAX, HE
CBSI3aHHBIX HETIOCPEJACTBEHHO C XMMUEH.

B cootBercTBUM C koHIenTyanbHbIMU noJokeHussMu OI'OC COO o Ha3HaueHUHM MPEAMETOB
0a30Boro M yriiyOnEHHOTO  ypoBHeW B cucreMe AuddepeHIMpoBaHHOTO OOydeHus Ha
3aBepiaroriei crynenu mkoJbl (10 kiacc) ydeOHbIN npeaMeT « XuMus» Ha ypOBHE YriyOIEHHOTO
M3Y4YEHUsl HAIpaBJEH Ha peaju3allhi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TarnoM TMOJy4eHUs
XUMHUYECKOTO  O00pa3oBaHMsS B paMKaxX  W3YyUYeHHUs  CHENHMATbHBIX  €CTECTBEHHO-HAYYHBIX
Y XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3allUsAX CPeJHEro MpodeccHoHaILHOTO 00pa3oBaHMsL.

B at10it cBs3UM HU3YUYCHHUC NIPCAMCTA «XHUMHU OPUCHTHPOBAHO NPCUMYIHICCTBCHHO Ha PACIIHUPCHUC



U yroyOlieHue TEOpPETHUYECKOW M MPAKTHMYECKOW TOATOTOBKM — OOy4alOIIMXCs, BbIOpAaBIINX
onpenenéHHbIid TpoGWIb OOy4CHHs, B TOM YHCIE C MEPCIEKTHBOW TMOCIEIYIOMIET0 MOy4eHUS
XMMHMUYECKOTO 00pa30BaHUs B CPEIHUX CIELMAIBHBIX U BBICIINX Y4eOHBIX opraHuzauusax. Hapsay
c oatuM, BcBere TpeboBannii PI'OC COO K miuaHupyeMbIM pe3yiabTaTaM OCBOCHHUS OCHOBHOU
00pa30BaTeIILHON MPOTrpaMMBbl CpPEIHEro o0mero oOpa3oBaHHS HM3YYCHHE MpeaMeTa «XHUMUDY
OPUEHTHUPOBAHO TAK)K€ Ha PEIICHUE 3a/1a4 BOCIIUTAHUS U COIMATBHOTO Pa3BUTHSI 00YyUJarOMKUXCs, Ha
(dbopMHpoBaHHE Y HUX OOIIEMHTEIUIEKTYaJIbHBIX YMEHUH, YMEHHMH paluMoHalu3aluu y4eOHOTO
Tpyna ¥ OOOOIMIEHHBIX  CIOCOOOB  JIEATENBHOCTH,  HMMEIOMIMX  MEXIAUCIIUIUIMHAPHBIH,
HAJIMPEIMETHBIN XapaKkTep.

CocrasmsromiuMu npeamera «Xumus» B 10 kiacce siBisieTcst 6a30BbI Kype «Oprannyeckas
XUMHSI», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHUSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKu:
CUCTEMa 3HAaHUU IO OpraHudeckor xuMuu. POPMUPOBAHME JAHHOM CHCTEMBl 3HAHWM TNpH
M3Y4YEeHUHU TpeameTa obecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOT0OOpa3us BEIECTB Ha
OCHOBE OOIINX MOHSTHUN, 3aKOHOB 1 TEOPUN XUMHUHU.

CrpykTypa coaepxkanus Kypca «Opranndeckas XMMHsD» COPMHPOBaHA B IPOrpaMMe Ha OCHOBE
CHCTEMHOI0 MOAXO0Ja K M3Y4YEHUI0 Y4eOHOro Marepuana M OOYCIOBJIEHA HCTOPUYECKH
00OCHOBaHHBIM pa3BUTHEM 3HAaHUM Ha ONpPENENEHHBIX TEOPETUYECKUX YpPOBHAX. B Kkypce
OPraHMYECKOM XMMMH BEILECTBA PACCMATPHUBAIOTCA HA YPOBHE KJIACCHYECKOW TEOPHHM CTPOCHHUS
OPraHMYECKUX COCIMHEHUH, a TakkKe Ha YPOBHE CTCPEOXMMUYECKMX M  JIEKTPOHHBIX
IIPEJCTAaBICHUNA O CTpoeHuHu BemiecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BeIlleCTBaxX [JaroTcs B
pa3sBUTHH — OT YIJIEBOJOPOJOB O CIIOXKHBIX OMOJOrMYECKM aKTHUBHBIX COeqUHEHuM. B kypce
OpPraHM4eCcKOM XMMHH I0JTy4atoT pa3BUTHE c(hOPMUPOBAHHbBIE B OCHOBHOW LIKOJIE I€PBOHAYAIbHbIE
IPEJCTAaBICHU O XUMHUYECKOM CBS3M, KIACCU(UKAIMOHHBIX HMPU3HAKAX BEIIECTB, 3aBHCHUMOCTH
CBOJMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN pEaKL1u.

Enunas cucrema 3HaHMM O BaXHEWIIMX BELIECTBAX, UX COCTABE, CTPOEHUH, CBOWCTBAaX WU
IIPUMEHEHHUH, a TaAKXKE O XMMHYECKHX pEaKUUsAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKAHUS
nononHsercd B Kypce 10 kiacca seMeHTaMHu COAEp KaHMsI, UMEIOIUMU KYJIbTYPOJIOTUYECKUN U
NPUKIAJHON XapakTep. DTH 3HaHMS CIIOCOOCTBYIOT MOHMMAaHMIO B3aUMOCBS3M XUMHM C JIPYTHMHU
HayKaMM, pPacKpbIBalOT €€ POJib B II03HABATEIBHOM M IPAKTHUYECKON AEATEIBbHOCTU YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAaHHIO YBaKEHUS K MPOIECCy TBOPUYECTBA B 00JaCTH TEOPUU U MPAKTUUECKUX
MPUIIOKEHUH XUMHUH, MOMOTAIOT BBITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO

3HAYUMBIX np06neMax, CBsA3aHHBIX C XHMHeﬁ, KPUTHYCECKHU OCMBICIIMBATDH I/IH(I)OpMaL[I/IIO n



IIPUMEHATh €€ JUIsl TOIOJHEHUS 3HAaHUM, PELIEHMs] MHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAIBHBIX
HCCIIEI0OBATENLCKUX 33/1a4. B 1enom conepxanue yaeOHOTO npenmera «XuMus» 06a30BOro ypoBHS
W3yYeHHs] OPHEHTHPOBAaHO Ha (HOPMHUPOBAHHME Yy YYAIIUXCS MHUPOBO33PEHUECKOW OCHOBBI IS
MOHUMaHUs (QWIOCOPCKUX HJeH, TaKuX Kak: MaTepHallbHOE €JWHCTBO HEOPraHWYECKOTOo U
OpraHMYeCcKOro Mupa, OOYyCIOBJIEHHOCTb CBOMCTB BEUIECTB HX COCTaBOM U CTPOEHHUEM,
[I03HABAEMOCTh IPUPOJHBIX SIBJICHUN MYTEM SKCIEPUMEHTa U PpEIICHUs MPOTUBOPEUUN MEKITY
HOBBIMU (PaKTaMU U TEOPETHUECKUMH MPEINOChUIKAMU, OCO3HAaHWE pOJM XUMHHU B PELIECHUU
9KOJIOTUYECKHUX MpobOieM, a Takke MpolieM cOepeXeHUsT SHEPreTUYECKHX PpEecypcoB, ChIPbS,
CO3[aHMsI HOBBIX TEXHOJIOTUN U MaTepUaOB.

B nuiane pemeHus 3ajad BOCHUTAHMS, PAa3BUTHS U COLMANM3AMM OOy4YarOLUXCS HPUHSATHIE
MPOrpaMMOI MOJAXObl K ONPECIICHUIO COJEPKAHUS U MOCTPOCHUS MpeaMeTa MpeaycMaTpUBaroT
(dhopMupOBaHHUE y YYAIIMXCS YHUBEPCATbHBIX YUEOHBIX JEHCTBUI, MMEIONIUX 0a30BO€ 3HAUCHUE
JUTST Pa3UYHBIX BHJIOB JCATEIBHOCTU: PEIICHHS TpoOsiieM, TOWCKa, aHaiu3a W 00paboTKH
nHpopmaluy, HEOOXOJWMBIX Il MPUOOpPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIENOBAaTENbCKON
NeSITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUH.

CocrapnsiromiuMu  ipeameTa  «XUMHUS» Ha YpPOBHE YrIIyOJNEHHOTO HW3Yy4eHHUs SIBIsETCS
yrayOnéHneli  kypc «Opranuueckas xumus». [lpu omnpeaeneHMM mNOAXOJ0B K OTOOpYy H
CTPYKTYpHOM OpraHu3allMy CoJepXkaHHs O3TUX KypcOB B IMPOrpaMMe€ 3a OCHOBY MPHUHSTHI
nosoxenus PI'OC COO o paznmuuusax 6a30BOTO U YrIyOIEHHOTO YPOBHEH N3YUCHHS IIPEIMETA.

OcHoBy coaepxaHusi kypca «OpraHudeckas XUMHUS» Ha YTIyOJIEHHOM YpPOBHE COCTaBIISIET
COBOKYIHOCTb MPEIMETHBIX 3HAHUN U YMEHMH, OTHOCALIUXCA K 0a30BOMY YpPOBHIO HM3y4YCHHS
mpenMera. JTa  CHCTeMa 3HAHMM TOJIydaeT ONpelesiEHHOE TEOPEeTUYECKOoe JIOMOJIHEHUE,
MO3BOJISIFOIIEE OCO3HAHHO OCBOMUTH CYLIECTBEHHO OOMNBIIMI 00BEM (haKTOJIOTMYECKOTO MaTepHuaa.
B kypce opraHumdeckoil XMUMHHM TMPU PACCMOTPEHUU PEAKIMOHHONW CHOCOOHOCTH COEIUMHEHHIA
ynensieTcst 0co0oe BHUMaHKUE BOMPocaM 00 AJIEKTPOHHBIX 3P deKTax, 0 B3AUMHOM BIHSHHS aTOMOB
B MOJIEKYJIaX M MEXaHU3MaX peakluu.

B muiane opmMupoBaHMs OCHOB HaydHOTO MHPOBO33PEHHS, OCBOEHHs OOIIEHAYyYHbIX METOJI0B
MO3HAHUS U OMbITA MPAKTHUECKOTO MPUMEHEHHs] HayYHbIX 3HAHUHM U3ydeHHE mpeamMeTa «XUMHUSD)
Ha yrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS3AX C YUEOHBIMH NpeAMEeTaMH,
BXOJIIIUMU B COCTaB MpeaMETHBIX obnacteil «EcTecTBeHHbIe HayKn», «MareMaTH4ecKue HayKu»

u «['ymMaHUTapHBIE HAYKN».



HEJIN U 3AJAYA YYEBHOTI'O IIPEIMETA «XUMMUSD»

B npaktuke npenojaBaHMs XMMHM KAaK B OCHOBHOM, TaKk M B CPEIHEW ILIKOJIE, IpHU

OTPENICTICHUN COJICPKATEIHHOM XapaKTEPUCTHKU LeJIed HM3ydeHUs] TNpeIMeTa HarpaBlICHHEM

MEPBOCTETIEHHONW 3HAYMMOCTH TPAIUIMOHHO TpU3HAETCS (HOpPMUPOBAHHE OCHOB XHMHYECKOU

HAayYKH KakK obnactu COBpPECMCHHOI'O €CTCCTBO3HAHM, HpaKTquCKOfI JACATCIBHOCTHU YCJIOBCKA U KaK

OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyibTypbl. C METOAWYECKOW TOUKHM 3PEHUs TaKOM MOIX0d K

OIIPCACIICHUIO IICJ'ICfI HU3YUYCHU MPECAMETA ABJISACTCS BIIOJIHC OIIPpaBAaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs TJIaBHBIMU LIENSIMU HM3y4eHMs MpenMera «XUMUsS» B CpeiHel

IIKOJIe Ha 0a30BOM YPOBHC ABJIAIOTCA:

dbopMupOBaHHE CHUCTEMBI XUMHUYECKMX 3HAHWM KaK BaXXHEWUIIEW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOM KApTUHBI MHpA, B OCHOBE KOTOpPOH JIEKAT KIFOYEBBIC MOHSTHS,
dbyHIaMeHTaNbHBIE 3aKOHBI W TEOPHH XWMHH, OCBOCHHE SI3bIKa HAayKd, YCBOEHHE H
MOHMMaHHWE CYIIHOCTH JIOCTYIHBIX O0OOOIIEHHWH MHPOBO33PEHUYECKOTO  XapaKTepa,
03HAaKOMJIEHHE C UCTOPUEN UX PAa3BUTHSI U CTAHOBJICHUS;

(dbopMHpoBaHHE W DPA3BUTHE MPEACTABICHUN O HAy4YHBIX METOJaX MO3HAHUS BEIIECTB U
XMUMHUYECKUX PEaKIHii, HeOOXOIUMBIX AJIsl IPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB W XHWMHMYECKUX SBIEHUW, HMMEIOLUMX MECTO B MPUPOJE, B IMPAKTUUYECKOU U
[MOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB AEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJICHUEM U OObSICHEHUEM
XMMHYECKOTO JKCIEPUMEHTa, COONIOJIGHHEM TMpaBWil 0e30macHOro oOpaieHust ¢

BCIIICCTBaMH.

HpI/I HU3YYCHHUU IIPEAMCTa «XUMU» AOMHUHHPYIOIICEC 3HAYCHUC HpI/IO6p€TaIOT TaKuC LCJIN H

3aJa4Hu, KaK:

aanTaiys oOy4Jaronuxcs K yCIOBUSM JAWHAMUYHO pa3BUBAIOLIErOCs MHpa, (popMupoBaHme
MHTEJUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caMOOOpa30BAaHHUIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbBHOMY ~TPUHATHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX
CUTYallUsAX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOY4YaIOUIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHH),
UMEIOIIHUX YHUBEPCAIbHOE 3HAUYEHUE JJIS PA3JIMUYHbIX BHJOB JIEATENBHOCTH: DPELICHUS
npobiem, Mmoucka, aHanuza U 006paboTku HH(pOpMAIMU, HEOOXOAUMBIX AT TPUOOPETEHUS
OTIbITA JIESTEIBLHOCTH, KOTOPAsi 3aHUMAET BaXKHOE MECTO B TMO3HAHMM XMMHHU, a TAKKE IS
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OLICHKM C TMO3ULMH DKOJIOTUYECKON O€30IIaCHOCTM XapakTepa BIMSHUS BEUIECTB HU
XMMHUYECKUX IIPOLIECCOB HA OPraHN3M YeJIOBEKA U IIPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaromuxcs: CIIOCOOHOCTH CaMOCTOSITETIbHO MPUOOpETaTh HOBHIE 3HAHMS 10 XUMHUHU B
COOTBETCTBUM  C  JKU3HEHHBIMM  MOTPEOHOCTSIMH,  HCIIOJIb30BATH  COBPEMEHHBIE
nH(GOPMAIIMOHHBIE TEXHOJOTHH ISl TIOWCKAa M aHanu3a y4eOHOW W HayYHO-TOMYJISIPHOM
nH(pOpPMaLUK XUMHYECKOTO COJEPIKAHUS;

(¢bopMHpOBaHHE U pa3BUTHE Yy OOydYarOIUXCA ACCOLMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOJI0IaTeNIbHOCTH, COOPAaHHOCTH, AKKYpPaTHOCTH, KOTOpbIe OCOOEHHO HEOO0XOAUMBI, B
YaCTHOCTH, IPH IIJIAHUPOBAHUM U NTPOBEACHUU XUMHYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE y 00yJaronuxcsl yOe:xIEHHOCTH B T'YMaHUCTUYECKOW HANpPaBICHHOCTH XUMHUH,
e€ BaXXHOM pOJIM B pELICHUU TJI00aTbHBIX NMPOOJIEM palOHATBHOIO MPHUPOIOTOIH30BaAHUS,
MIONIOJIHEHHSI DHEPIeTHYECKHX pECypCOB M COXpPaHEHUs MPHUPOJAHOTO PABHOBECHS,
OCO3HAHHS HEOOXOJUMOCTH OEpEeXHOr0 OTHOIICHHS K IMPHUPOJE U CBOEMY 3/J0POBBIO, a
TaK)Ke IPUOOPETEHUs ONbITa HCHOJIb30BAHUSA IOJYYEHHBIX 3HAHMHW M TNPUHATHA

I'paMOTHBIX peI_HeHI/If/'I B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

Ipu usyuenuu yuebnozo npeomema «Xumusi» Ha yenyoiéHHOM YPOBHe, MAK dHce KaK 8 OCHOBHOU

U cpedHeli wkone (Ha 0a3z080M YposHe), 3a0adell NepP8OCMENeHHOU 3HAYUMOCU SABIAEMCs

qbopMupoeaHue OCHO8 HAYKU XUMUU KAK obnacmu COBPEMEHHO20 ecmeCme03HARUA, npaxmuuec;coﬁ

0esamenbHOCmU 4el08eKa U 0OH020 U3 KOMNOHEHMO8 Mupoeoﬁ Kyibnypbl.

Ha yanybnénnom yposne uzyuenus npeomema npeonosnazaem peanuzayuio maxkux yeneu, Kax:

Gopmuposanue npedcmasieHull: 0 MAmMepuaIbHOM eOUHCHEe MUpd, 3aKOHOMEPHOCMAX U
NO3HABAEMOCMU ABNEeHULl NPUPOObL, O Mecme XUMUU 8 CUCTeMe eCMecm8eHHbIX HAYK U eé
gedyujeli ponu 8 obecneyeHuy YCmouuuo20 pazeumus 4eio8eyecmed:; 8 peueHuu npooiem
9KOJIO2UYECKOU, IHepeemuyeckol U nuwesol 0e30nacHocmu, 8 pa3eumuu MeOUYUHbI,
CO30aHUU HOBbIX MAMEPUATIO8, HOBbIX UCMOYHUKO8 dHEPeUlL, 8 0DecnedeHul payuoHaIbHO20
NPUPOOONONL306AHUS, 8 (DOPMUPOBAHUU MUPOBO33PEHUS U 00Well KYIbmypsl uenoeexa, da
maxoaice IK0JI02U4eCKU 000CHOBAHHO20 OMHOUEHUS K CBOEMY 300P08bIO U NPUPOOHOLL cpede;
oceoenue  Cucmemvl  3HAHUL, JeHCAWUX 6 OCHOBE XUMUYECKOU  COCMAGIAouell
ecmecmeeHHOHAYYHOU KAPMUHbL MUpa. (yHOAMEeHMANbHbIX NOHAMUL, 3AKOHO8 U Meopull

XumMuu, COBPEMEHHbBIX npedcmaeﬂeHud O CmpoeHUuu eeujecmea HA pPA3HbIX YPOBHAX —
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AMOMHOM,  UOH-HO-MOJIEKVIAPHOM, — HAOMONEKYIAPHOM, O  MEePMOOUHAMUYECKUX U
KUHEMUYeCcKUX 3aKOHOMEPHOCMAX NPOMEKAHUS XUMUYECKUX peakyull, O XUMUYEeCKOM
pasHosecuu, pacmeopax u OUCHEPCHBIX CUCeMax, 00 O00WuUxX HAYYHbIX NPUHYUNAX
XUMUYECKO20 NPOU3800CMBA,

Gopmuposanue y 06y4aouuxcs 0CO3HAHHO20 NOHUMAHUS 80CMPEDOBAHHOCIU CUCTNEMHBIX
XUMUYECKUX 3HAHUL Ol 00BACHEHUs KII0YeBblX uoel U npobiem co8pemMeHHOU Xumuu, s
00bACHEeHUs U NPOSHOSUPOBAHUS SGNIeHUl, UMEIOWUX eCmecmeeHHO-HAYYHYI0 NpUpooy;
2PAMOMHO20 peutenus npobiem, C6A3AHHBIX C XUMUel; NPOSHO3ZUPOBAHUS, AHANU3A U OYEHKU
C NO3UYULl IKON02UHECKOU 0e30NaACHOCMU NOCIe0CmBUll ObImMoBol U NPOU3BO0CMBEHHOU
0esAmenbHOCU 4eN08eKd, CEA3AHHOU C XUMUYECKUM NPOU3BOOCMEOM, UCHONb308AHUEM U
nepepabomkoll eeujecmas;

yenyonenue npeoCcmasieHuil. 0 HAYYHbIX Memooax NO3HAHUS, HeoOXOOUMbIX O
npuobpemenus yMeHull OpUEHMUPOBAMbCA 68 MUpe 8eujecms U OO0BACHEeHUS XUMUYECKUX
ABNEHU, UMEIOWUX MeCmo 8 npupooe, 8 NPaKMUYECcKol 0esamerbHOCmuU U N08CeOHEeB8HOU

IHCU3HU.

B nnane peanuzayuu nepgoouepeonvix socnumamenvHuiX U pazeUBAOWUx QYHKYUll yeiocmHoll

cucmemvl cpedHe2o 0Owe2o 006paz08aHus npu uzydeHuu npeomema «Xumusy Ha y2nyONEéHHOM

YposHe 0cobyI0 aKkmyaibHOCb NPUOOpemaiom maxue yeiu U 3a0adu, Kax:

gocnumaHue y0escOeHHOCmU 8 NO3HABAEeMOCU ABIEeHUL NPUPOObL, Y8ANCEHU K NPOUeccy
meopuecmea 6 001ACMU MeOpemuyecKux U HPUKIAOHbIX UCCIe008AHUL 8 XUMUU,
Gopmuposanue MUpoBo33peHUs, COOMBEMCMBYIOUE20 COBPEMEHHOM) YPOBGHIO PA38UMUSL

HayKu,

® pazsumue momueayuu K o6yquu70 U NO3HAHUIO, cnocobrnocmell K CAMOKOHRmMpPOJIIoO U

CAMOBOCNUMAHUIO HA OCHOB€E YCB0OEHUA 06W€’{€J106€’{€CKMX ueHHocmeﬁ;

® paszeumue no3RasamelbHblX UHMepecos, URMENIEKM)AlbHblX U NMEOPUECKUX cnocobrocmeil

obyuarowuxcs, opmuposanue y HUX CO3HAMENIbHO20 OMHOULEHUS. K CAMOOOPA308aAHUIO U
HenpepvbieHOMY 00PA308AHUI KAK YCI08UID YCHEUHOU NPoGhecCUOHATbHOU U 00UecmEeHHOU
OesimenbHOCMU, OMBENMCMBEHHO20 OMHOWEHUS K C80eMYy 300p08bI0 U NOMPEeOHOCmU 6
300p06OM 0Opa3e HCU3HU;

popmuposarue ymeHull u HABbIKO8 PA3ZYMHO20 NPUPOOONONbI0BAHUS, PA3GUMUE
9KON02UYECKOU KYbmypbl, hpuobpemenue onvima oouecmeenHo-noae3Hol IKON02UHECKOU

oesmenvHoCmu.
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Henn wu 3agaun u3ydeHus npeaMmera «XUMHUS» MOJYUUIM IOJAPOOHYH0 METOJUYECKYIO
HMHTEpIpPETAlUI0 B pasjaene nporpammsl «llmanupyemble pe3ynbTaTbl OCBOCHHUS IIPEIMETan,
Onmaromapst yeMy OOecre4eHO UYETKOE MPEJCTABICHHE O TOM, KaKWe 3HAHHWS W YMEHHS HMEIOT

IpsAMOC OTHOLICHHUE K pCain3allnun KOHerTHOﬁ OCIIu.

MECTO YYEBHOT' O IPEJIMETA «XUMUs» B YYUEBHOM IIJIAHE

B cucreme cpennero obiero oOpasoBanus «XuMUsA», U3ydaemast Ha 0a30BOM ypOBHE, IpHU3HAHA
00s13aTeIbHBIM y4e€OHBIM MPEIMETOM, BXOJSIIUM B COCTaB MpeaIMeTHON oOmactu «EcTecTBeHHBIE
Hayku». Y4eOHbI mnpeamer «Xumus» YriayOJ€HHOro YpOBHS HW3Y4YEHHS BXOJUT B COCTaB
npeaMeTHoil oOmactu  «EcrecTBeHHBIE Haykm». Ero wu3ydeHue mpeaycMOTpPEHO B Kiaccax
€CTCCTBCHHO-HAYYHOI'O HpO(i)I/IJ'Iﬂ, Harmpumep XUMHUYCCKHX, XUMHKO-ONOJIOTHTUYECKUX
¥ MEIMIIMHCKHUX. B 3THX Kitaccax m3ydeHue NaHHOTO MpeaMeTa MPeTyCMOTPEHO B 00bEMe ydeOHOM
Harpy3ku He MeHee 3 4 B Henenmo B 10 kitacce coorBercTBeHHO (105 1 B ron).

[Tpu popmupoBanny 00pa30BaTENHHON OpraHU3aUed MyIbTUPOPUIBHOTO YI4eOHOTO TITaHa A1t
10 kacca ycraHaBiIMBaeTcsl ydeOHast Harpy3Ka 1o IpeIMeTy « XUMusDy Ul 0a30BOT0 YpoBHsI B oObeme |
yac B Heenmo (35 9 B o), a st YriTyOJIeHHOTO YPOBHS CIISAYIOIIMM 00pa3oM: 1 4ac B HENEro 3a CUeT
o6s3arenpHOM yacTu OOIT COO u 2 gaca 3a cuet yactu OOIT COO Ha IOMOTHUTENBHBIE YdeOHbIC
npenMeTsl. TakuM oOpa3om, At 0Oy4arolIMXcs, BBIOpABIIUX YIUIYOJNEHHOE H3YyuYeHHE XUMUH,
yueOHasi Harpy3ka ycTaHaBJIMBaeTcs Takke 3 yaca B Henento (105 9 B rox), 3T0 mpaBoMEpHO, €CIH
MakcuMasbHasi ydyeOHas Harpy3ka He MPEeBBIIIACT MAKCUMAIIbHO JIONMYCTUMYIO Y4eOHYIO Harpys3Ky B
HEIEeIIO.

B TemaTtuyeckoM  IUIAaHUPOBAHWM  YKa3aH pe3epB  y4eOHOTO  BpEeMEHH, KOTOpOe
pEKOMEHAyeTC s sl peau3aliid aBTOPCKHUX MOJXO0JO0B MO MCIOJIb30BAHUIO Pa3HOOOPa3HBIX (opM

OpraHru3anyu y‘IC6HOl"O Impouecca.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEJJIMETA «XUMUSA»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHS OOy4aroIIMMUCS HpOrpaMM
cpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM, MeETalpeIMEeTHbIM M mpeaMmeTHbM). [lomydenue
XMMUYECKOro 00pa3oBaHusl 0a3upyeTcsi Ha OCHOBHBIX JAUJAKTHUYECKMX MpPHUHIUIAX O0OydeHus
(HAy4HOCTH, CHUCTEMHOCTH, CHUCTEMATHYHOCTH, JOCTYIHOCTH, CBSI3U TEOPUM C TPAKTUKOM,

HarisigHOCTH H IIp.), Ha TPHUMCHCHUHU COBPCMCHHBIX O6p8.30BaTCJ'IBHBIX TEXHOJIOTUH ¢ yY4eTOM
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MEXaHU3MOB  JOCTWXKEHMS  BCEX  IJJAHUPYEMBIX  PE3YIbTaTOB  OCBOECHMSI ~ OCHOBHOM
oOpa3oBarenbHO mporpamMMbl. HaydHO-MeTOIMYECKOW OCHOBOW UIS Pa3pabOTKU IIAHUPYEMBIX
pe3yabTaTOB OCBOCHHUS TPOTPaMM CpEIHEro oO0mero oOpa3oBaHUs SBISETCS CHUCTEMHO-

I[G?ITCHBHOCTHBIﬁ noaxod.

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcCTBMH C CHCTEMHO-AEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpPE JUYHOCTHBIX
pe3ynbTaTOB OCBOCHHUSI MpeaMeTa «XUMHS» Ha YPOBHE CPeAHETo oO0Iiero oopa3oBaHusl BbIIEICHBI
CJIEIYIOLIME COCTABIISIOIINE:

OCO3HAaHUE OOYYAIONIUMHUCA POCCUUCKOW TPAKIAHCKOM HMACHTUYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPENIETIEHUIO;

HaJU4Yre MOTUBAIIUU K 00YUIEHUIO;
[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEH

Y UCTOPUYECKUX TPAAHUINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOMINXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEIHLHOCTH LIEHHOCTHO-

CMBICJIOBBIMU YCTaHOBKAaMU, IPUCYILIUMHU LETOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;
HaJM4ue MPaBOCO3HAHUS 3KOJIOTMYECKON KyIbTYpbl U CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH

YKU3HEHHBIE IIJIaHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHHS MpenMeTra «XHUMHs» JTOCTHTaloTCs B €AMHCTBE Y4eOHOU U
BOCIIUTATENBHON  JedarenpHOCTH OpraHu3anuu B COOTBETCTBUM C  TI'YMAaHUCTUYECKHMH,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMH LIEHHOCTAMM UM  HACAIAMHU  POCCUHCKOTO
IpaXXIaHCKOTO OOIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH U MpaBWJIaMUd MOBEJACHUS,
CHOCOOCTBYIOIIMMH TPOIIECCaM CaMOIO3HAHHUS, CaMOPAa3BUTUSI M HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHUSI MpeAMeTa «XUMUA» OTPaXKAIOT COPMUPOBAHHOCTH OTIBITA
MO3HABATEIbHON M MPAKTUYECKOW MEeSATeNbHOCTH OOYYAIOUIMXCS MO pealn3allid TPUHSATHIX B

O6H_I€CTBC I_[eHHOCTeﬁ, B TOM 4YHUCJIC B 4aCTH:

1. I'paxkaaHcKOro BOCIUTAHMSA:

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00A3aHHOCTEH, YBAXKECHHS K 3aKOHY H
MPaBOMNOPSIIIKY;

MPEACTABICHUS O COLUATIBHBIX HOPMaXxX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIIEHUHN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHO TBOp‘-ICCKOﬁ ACATCIIbHOCTHU NTPHU CO3AaHNUU y‘-IeGHLIX MPOCKTOB, PCUHICHUHN
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y4eOHBIX M IMO3HABATEIbHBIX 337a4, BHIIOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;
CMOCOOHOCTH TOHUMAaTh W NMPHUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W apryMEHTBHI APYIHX IpU

AHAJIN3C PA3JIMYHBIX BUAOB y‘~I€6HOI71 JACATCIBHOCTU,

2. HanHOTI/I‘lQCKOFO BOCIIUTAHUA:

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTIO OTCUYECTBCHHOMU XHUMUU,

YBaXXCHUA K IMMPOLECCY TBOPYECTBA B obnactu TCOPUHU W NPAKTUYCCKOTO MPUMCHCHHUA XUMUH,
OCO3HaHug TOro, 4YTOo HAOCTHXKCHUA HAYKWM €CTb PpEe3ylabTaT MJIIHUTCIbHBIX Ha6JIIOI[€HHI>'I,
KPOMOTIIMBBIX SKCIICPUMCEHTAJIBHBIX ITOUCKOB, ITIOCTOAHHOI'O Tpyda y‘IéHBIX " IPAaKTUKOB,

HHTECpPCCa M IMMO3HABATCJIBHBIX MOTHBOB B ITIOJIYYCHHH H IIOCICAYIOUIECM aHAJIN3C I/IHq)OpMaHI/II/I (o)

NMEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEUECTBCHHOM XUMHU,

3. JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUSI;

CIIOCOOHOCTH OIICHUBATh CHUTYAllMH, CBS3aHHBIE C XUMUYECKUMH SBICHUSMU, W TPUHUMATH
OCO3HAHHBIE pPelIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJIEHUE U MOCTYNKH CBOMX TOBApUIIEH C MO3UIMI HPaBCTBEHHBIX

" IIPpaBOBBIX HOPM MU OCO-3HAHUC HOCJ'IG,Z[CTBI/Iﬁ OTHUX IMMOCTYIIKOB;

4. ®opMuUpOBaAHHS KYJIbTYPbI 310POBbS:

MMOHUMAaHHUsI LIGHHOCTEH 3/10pOBOro 1 0e30macHOro 0opasa »u3HU; He0OX0JMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY 3/10POBbIO;

coOnrofieHns MpaBuil 6€30MacHOro oOpallleHusl ¢ BEIECTBAaMU B OBITY, MIOBCEJAHEBHOMN XHU3HU U B
TPYIOBOM NESATENBHOCTH;

MOHUMAaHMS LIEHHOCTU NPaBWJI HHAWBUIYATbHOTO U KOJUICKTUBHOTO O€30MaCHOTO IMOBEICHHS B
CUTYaIUSX, YIPOKAIOMINX 3J0POBBIO0 M KU3HU JIIOJIEH; OCO3HAHUS MOCIEICTBUNA U HEMPUATHUS

BpEAHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KypEHHS);

5. TpyaoBoro BocnuraHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4EOHO-HCCIENOBATENbCKON NEATEIbHOCTH, OOIECTBEHHO
IOJIE3HOM, TBOPUYECKOM U APYIUX BUJIAX JACATEIBbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acTHE€ B PEIICHUH NMPAKTUYECKUX 3a7a4 COLMATIbHON HANpaBJIE€HHOCTH (B
paMKax CBOEro Kiiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYCHHIO Mpodeccuil paziudHOTO pojia, B TOM YHCIIE Ha OCHOBE

MNPUMCHCHUS NPCAMCETHBIX 3HAHUH 110 XHUMHU,
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YBOKEHUS K TPYY, JIIOASIM TPYyJa U pe3ynbTaTaM TPYAOBOH JAEATEIHHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIUBUIYAIbHOW TpaeKTOpuu oOpa3oBaHus, Oymaymieit
npodeccuu U peain3aui COOCTBEHHBIX KU3HCHHBIX TUIAHOB € YIETOM JIMYHOCTHBIX HHTEPECOB,

CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6. Jxo10rMYECcKOro BOCIIUTAHUS:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPHUPOJE, KaK MCTOYHHKY CYILECTBOBAHUS JKU3HU
Ha 3emie;

MOHUMAaHMs TJI00AJIbHOTO  XapakKTepa 5SKOJOTWYECKHX MpoOieM, BIUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JIOCTWKEHUM XUMHUHM Uil pELIEHUS BOIPOCOB
PalMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HENPUATHS JIEHWCTBHUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPHUPOJTHON Cpele, YMEHHUs
MIPOrHO3UPOBATh HEOIATOMPUITHBIE SKOJIOTUUECKUE MOCIEACTBHS MPEAIPUHUMAEMbIX 1eHCTBUN
U IpeloTBpaliaTh UX;

HaJM4Ms Pa3BUTOTO 3KOJOTMUYECKOIO MBIIIIEHHUS, 3KOJIOIMYECKON KyIbTYphl, ONIBITA JAESATEIBHOCTH
9KOJIOTUYECKOW HAIlpaBJIECHHOCTH, YMEHHUs pPYKOBOJCTBOBAaTbCSI HMHU B I03HABaTEIbHOM,
KOMMYHHMKAaTUBHOM U COLMAIILHON MPAKTHUKE, CIIOCOOHOCTU U YMEHHSI aKTHMBHO NMPOTHUBOCTOSATH

UJIC0JIOTUH XeMo(oOouu;

7. LleHHOCTH HAYYHOI' O MMO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOlIEeCTBEHHON IPAKTHUKHY;

MOHUMAaHU Crienu(UKU XUMHUHM KaKk HayKd, OCO3HaHUA e€ poiu B (GOPMHUPOBAHUH PALMOHAIBEHOTO
HAyYHOTO MBIILICHUS, CO3JaHUM IEIOCTHOTO MpPEACTaBICHUS 00 OKpYXKarolleM MHpE Kak O
€IMHCTBE TMPUPOJBl M YENOBEKa, B IMO3HAHWU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEeUICHUH
po0sieM COXpaHeHHs MPUPOJHOTO PABHOBECHS,

yOexXAEHHOCTH B 0CO000W 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW IMBUIM3AIMU: B €€
T'YMaHUCTHYECKOW HAIPaBJICEHHOCTH M BAKHOUM POJM B CO3/aHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpBI, PEIIEHUH TI00ATBHBIX MTPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA — CBHIPHEBO,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0OecreueHny yCIOBHIA YCIEIIHOTO TPy/la M SKOJIOTHUECKH KOM(POPTHON KU3HHU KAXKIOTO YJeHa

00I111eCTBA;
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€CTECTBEHHO-HAYy4YHO! I'PaMOTHOCTH: MIOHUMaHUS CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHMS JUIA aHalnu3a u
0OBSICHEHUS SIBIICHUH OKPYXKAIOIIET0 MUPA U IPOUCXOSIINX B HEM N3MEHEHHIA; YMEHUS JeJaTh
00OCHOBaHHBIC 3aKIIOYCHHST HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS MAHHBIX C LENBIO
MIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCHOJIB30BAaTh XWMHUYECKHE 3HAHUS Ui pemieHus mnpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENBCKON ESATEIbHOCTH,

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpa30BAaHMIO, K AKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH M0 XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMH NOTPEOHOCTIMU;

HHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JINYHbIX chepax MpoPecCHOHATBHOMN e TENbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MerTanpeMeTHBIE Pe3yIbTaThl OCBOCHHUS y4eOHOTO TpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
o0mero oO0pa3oBaHuUsl BKIIOYAIOT: 3HAYUMBIE JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS
MEXTUCIMITMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYYHBIC IOHITHS, OTPAKAIOIINE IEIOCTHOCTh
HAyYHOW KAapTHHBI MUpa M CHe-IU(PHUKY METOJIOB IMO3HAHUS, HCIOJIb3YyEeMBIX B €CTECTBEHHBIX
Haykax (Marepwisi, BEIIECTBO, DHEPIHs, SBICHUE, MpPOIeCcC, CUCTEMa, HAay4YHBIH (aKT, MPUHIHII,
THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TCOPHS, HCCIICIOBaHNE, HAOIIOJCHNE, H3MEPEHHE, IKCTIEPUMEHT
U JIp.); YHUBEpCaJbHbIE YueOHbIC AeHCTBUS (T03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIIATUBHBIC),
obecrieunBaromue (GopmMupoBanue (GpyHKIMOHAILHOW TPaMOTHOCTH W COLMAIBHOW KOMIIETEHITHH
00y4arIuXxcs; COCOOHOCTh OOYYaIONIMXCSl HMCIOJIb30BaTh OCBOCHHBIC MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHWS M YHHBEpPCAJIbHbIC YUeOHbIC JICHCTBUS B TI03HABATEIILHOW W
COLIMAIBHOM MIPAKTHUKE.

MertanpeaqMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHUBEPCAIbHBIMU  YYCOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU M PETYISTUBHBIMU JICHCTBUSIMH.

Osnaoenue YHUBEPCA1bHbBIMU yueﬂnbmu HO3HABAMETIbHBIMU OCUCMBUAMU:

1. Ba3oBbIMH JJOTHYECKHMH AeiiCTBUAMM:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONIPENENATh LENU ACATEIBHOCTH, 3aaBasi NapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS, COOTHOCUTH
PE3yJbTATHI IEATENBHOCTHU C IOCTABIECHHBIMU LEISIMH;

HCIIOJIb30BATHL IPpHU OCBOCHUU 3HaHUI HpI/IéMLI JIOTUYCCKOI'0 MBIINIJICHUA — BBIACIATH XapaAKTCPHLIC
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IIPU3HAKK IIOHATHH M YCTAHABJIMBAaThb HX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE
MOHATHUSA JJIs1 OOBSCHEHUS OTJCIBbHBIX (DAKTOB U SIBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIA KJIacCU(UKAIIMH BEIIECTB U XUMHUECKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYNHHO-CIIEICTBEHHBIC CBA3U MEXAY U3Yy4a€MbIMU SIBJICHHUSIMU;

CTPOUTH JIOTMUECKUE paCCYXJIeHUs (MHIYKTUBHbBIE, JAECAyKTHBHBIC, [0 AaHAJIOTHUU), BBISBISATH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX SIBJICHUSX, (POPMYIHpPOBATH BBIBOJBI U
3aKJIHOYCHUS;

MPUMEHATh B MPOIECCE MO3HAHMS HCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJIENIbHBIE TPEACTABICHUS — XUMHUYECKHM 3HaK (CHMBOJI) DJEMEHTa,
XuMHueckas (opMmyna, ypaBHEHHE XHMHUYECKOM peakuuu — TpU pelIeHUuu Yy4eOHBIX
ITO3HABATENbHBIX M MPAKTUYECKUX 3a]a4, NPUMEHATh HA3BAHHBIE MOJEIIbHBIEC INPEICTABICHUS

JJI BBIABJICHUA XapPAKTCPHBIX MPU3HAKOB U3YUACMbIX BEIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ;

2. Ba3oBbBIMM HCCJIEIOBATEIHLCKHUMH JeHCTBUSIMH:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB M XUMHUECKHUX PEaKIIHil;

dhopMyIUpOBaTh MEIU W 33Ja4d MCCIICIOBAHMS, UCIOJb30BaTh IMMOCTABICHHBIE U CaMOCTOSITEIIbHO
chopMyIUpOBaHHBIE BOMPOCHI B KA4YECTBE WHCTPYMEHTAa TIIO3HAHUS M OCHOBBI IS
(hopMUPOBaHUS TUIIOTE3HI TIO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BIIAJICTh  HABBIKAMHU  CAaMOCTOSATEIBHOTO  IUIAHUPOBAHWUS M TPOBEACHHS  YUCHHYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOJIOM IpoIlecca, CaMOCTOSATEIBHO
MIPOTHO3MPOBATh €ro pe3yyibTar, (OpPMYIHPOBATh OOOOIIEHUS M BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB MCCIICIOBAHUSA, COCTABIISITE OOOCHOBAHHBIN OTUYET O MPOJCIaHHON
pabore;

MpHOOpeTaTh OMBIT YUYEHUYECKOM HCCIEAOBATEIbCKON M MPOEKTHOW AeATEIbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENILHOMY IOMCKY METOJOB PEIICHUS MPaKTHUYECKUX

3a/ad, IPUMCHCHHUIO PA3JIMYHbIX METOIOB ITIO3HAHM,

3. Ilpuémamu padoTsl ¢ nHGOpManHeii:

OpUEHTUPOBAThCSI B PA3MUYHBIX MCTOYHHMKAX MHGOpManuu (HaydyHO-TIOMYJsSipHas JHUTeparypa
XHMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE IMOcOOMs, pecypchl VHTepHeTa), aHaIU3UPOBATh
MHOOpPMAILIMIO PA3IUYHBIX BUIOB M (OPM TNPEACTaBICHUS, KPUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTH Y HEITPOTUBOPEUNBOCTD;

(bOpMYJ]I/IpOBaTB 3aMpoChl U MPUMCHATH Pa3JIMYHBIC MCTOJBI IIPU ITOHUCKE U 0T60pe I/IH(I)OpMaI_II/II/I,
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HEOO0XOAMMOM ISl BBIIIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  HCIOJIb30BAaHHUS ~ MH(POPMAMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTHUMAJIBHYIO (POpMY TpeAcTaBiIeHUsT HH(OPMAIIH (CXeMBbI, TpaduKH,
JMarpaMMbl, TaOJIHIBI, PUCYHKH H T. 11.);

WCIOJIb30BaTh HAYYHBIN S3BIK B KAa4eCTBE CPEACTBA NMPH PadOTe C XUMHUYECKOH WH(pOpMammei:
MPUMEHATh MEXIpeaMeTHbIe (pU3nUecKre U MaTeMaTUyecKue) 3HaKu M CHMBOJIBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATTISIAHOCTH.

Ognadenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU Ol CMEUAMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMoil TeMbl B XOJ€ Juaiora W/WIM AUCKYCCHH,
BBICKa3bIBaTh WM, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIHHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4H;

BBICTYNaTh C IMpe3eHTAallMed pe3ylbTaTOB IIO3HABATEIbHOM JEATEIbHOCTH, MOJYyYEHHBIX
CaAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMM IIPH BBIINOJHEHHUH XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro mnpoekra U (OpMyIMpOBaTh BBIBOJBI IO PE3YJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUI ITyTEM COTJIaCOBaHMSI MO3ULIMI B X0J1€ 0OCYKICHUS 1 OOMEHAa MHEHUSMU.
Ognadenue ynugepcanbHblMu peyiamueHblMu OCliCIGUAMU:

CaMOCTOSTEJIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO [IO3HABATEIbHYIO JEATEIBHOCTD, ONPEICIs
e€ LleJM U 3a]1aud, KOHTPOJIMPOBATh U 110 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpeAIaraeMblil
QITOPUTM JICHCTBUHA IpHU BBINOJHEHUM Y4YEOHBIX M HCCIIEAOBATENIbCKUX 3a7ad, BbIOMpATh
Haunbosiee 3PpPEeKTUBHBIN cr1OCOO UX pelIeHus ¢ YIETOM MOJTy4eHHs] HOBBIX 3HAaHUM O BELIECTBAX
U XUMUYECKUX PEAKLUAX;

OCYIICCTBJIAATH CAMOKOHTPOJIb cBOEH ACATCIBbHOCTH HAa OCHOBC CaMOaHaJIn3a U CaAaMOOLCHKH.

INPEIMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIC PE3YJIbTaTbl OCBOCHHA IIPOTpPpAMMBI CPCAHCTO O6H_ICFO 06pa30BaHI/I$I 10 XMMHH Ha
0a30BOM YPOBHC OPHUCHTHPOBAHBI Ha oOecreueHue NpEUMYLICCTBECHHO 06meo6pa30BaTean0171 151
O6H.I€KyJ'ILTypHOI>i NOATOTOBKH 06yqafoumx051. OHHU BKITFOYAIOT: CHCI_II/I(i)I/I‘leCKI/Ie JJIA yqe6H0ro
npeamMeTa «XUMUS» HAaYYHBIC 3HAHH, YMCHHUA U CIoCOOBI JEeNCTBUH MO OCBOCHHUIO, UHTCPIIPETAINN
n npeoGpa3OBaHmo 3HaHHI>i, BUbI JCATCIBHOCTU IO TOJYYCHHIO HOBOI'O 3HAHUA W MPUMCHCHUIO

3HAHUM B Pa3JINYHBIX y‘{C6HBIX U pCAIbHBIX XKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C xumuei. B
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IIpOrpaMMe MpPeIMETHBIE PE3YNIbTAThI MPEACTABIEHbI C YUETOM M3YyYEHHUS] XUMUU Ha YIriyOIEHHOM

YpOBHE (BBIJICIICHO LIBETOM).

1)

2)

3)

4)

5)

IIpeaMeTHbIE pe3yJbTATHI 0CBOEHHS Kypca «Oprannyeckasi XMMHs OTPaKAIOT:
cpopmuposanHocms npeocmasieHuti: 0 XUMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XUMUH B INO3HAHUU SIBJICHUN npupoarl, B Q)OpMHpOBaHI/II/I MBIIIJICHUA U
KyJIbTypbl JIUMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOUM i pelieHus
MPaKTUYECKUX 3a7ad M DIKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO H
MPUPOIHON Cpee;
énadeHue CUCTEMON XMMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroIIMe MOHSTHS
(XMMUYECKHI D3JE€MEHT, aTOM, OJJIEKTpOHHas oO0O0JIoYKa aroma, MOJIEKY/la, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHMUYECKasi CBsI3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas H
COKpal€HHas), MOJIb, MOJSpHas Macca, MOJISIpHBIM O00BEM, YIIIEpOJHBIA  CKEJeT,
(GyHKIMOHAIbHAS TpylNa, paauKal, U30MepHsi, U30Mepbl, TOMOJIOTHYECKUM psijl, TOMOJIOTH,
YTIEBOAOPO/IbI, KUCIOPO/I- U a30TCOIEPIKAIINe COSAUHEHNSI, MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJIIDHBIE COCAMHEHHUS); TEOPUHM U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemectB A. M. byriepoBa, 3akoH CcOoXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIeXKallue B
OCHOBE MOHUMAaHMSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (haKTOJIOrHYecKue
CBEICHMUS O CBOWMCTBAX, COCTaBE, IMOJYYEHUU M O€30IMaCHOM HCHOJB30BAaHUU BAKHEUIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOH EATEIbHOCTH YEJIOBEKA;
cghopmuposanHocmsb yMeHUll 8blA61AMb XapaKTepHbIE MPU3HAKU MOHATUN, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCNOIb306aMb COOTBETCTBYIOIINE MOHSATHS MPU OMUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpPAIEHUI OPraHUYECKUX COCTMHEHU;
chopmuposanHocmsb  yMeHull UCNOIb306aMb XUMUYECKYI0 CHUMBOJMKY [JIi COCTaBIICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTO, COKpalEHHOM) (GopMyll OpraHMUYEeCKUX BEIIECTB
Y YpaBHEHUN XUMUYECKUX PEAKUUIN; U320Mas1u6ams MOJEIA MOJIEKYIl OPraHUYECKUX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;
cghopmuposanHocms yMeHull yCmauaeiueams TPUHAUICKHOCTh W3YUYEHHBIX OpPTaHMYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHHIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeIuHEHUN
(yrneBoAopoibl, KHUCJIOPOJA- M  a30TCOJEpKAlllu€ COEIMHEHMS, BBICOKOMOJIEKYJSPHBIC

COeIMHEHUS); daéamb MM Ha3BaHHs 1o cuctemarnueckoit HomeHknatype (IUPAC), a Ttaxxke
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6)

7)

8)

9)

MIPUBOJIUTh TPUBUATIHHBIC HAa3BAHUS OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIIHIICH,
alleTHJICH, STWICHIJIMKOb, TJIHIEPHH, (EeHON, (HOpMalbIeTh, aleTalbJIeTul, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAsI KUCJIOTA, CTCAPUHOBAS KUCJIOTA, TIIOK03a, (PYKTO3a,
KpaxMmaJ, [eJUTF0JI03a, TIINIUH),

cpopmuposanHocms  yMeHus onpeoeisimv BHUIbl XHUMUYECKOH CBSI3M B OPraHMYECKHX
COCIMHEHUSX (ONMHApHBIE W KPAaTHBIC); KOBAIEHMHAS U UOHHAS C6A3b, O- U T-C6A3b,
8000POOHASL C653b); CHOPMUPOBAHHOCHL YMEHUS NOOMBEPHCOAMb HA KOHKPEMHBIX NPUMEPAX
xapakmep  3a8UCUMOCMU  PEAKYUOHHOU CHOCOOHOCMU — OP2AHUYECKUX COeOUHeHUll  Om
KpamHocmu u muna KOGAJLeHMHOU C653U (0- U T-C653U), 3AUMHO20 GUHUSL AMOMOS U 2PYNN
amomos 8 MOJeKYIax;

copmMuposanHoCms  yMenus NpUMeHsms TIOJIOKEHHUS] TEOPHH CTPOSHHSI OPraHUYECKUX
BemectB A. M. bytiiepoBa 1151 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

chopmuposanHoCms yMeHUll Xapakmepuz08ams COCTaB, CTPOCHHE, GU3NIECKAE U XUMUICCKIE
CBOMCTBA TUIMYHBIX MpPEJICTaBUTENICH DPA3IUYHBIX KIACCOB OPraHMYECKHX BeEIIeCTB (METaH,
9TaH, STWJICH, TPOMWJIEH, ameTuieH, OyramueH-1,3, merunOyraamen-1,3, OeH307, METaHOI,
3TaHOJI, 3TUJICHIJIMKOJb, TIMLEPUH, (PEeHOI, aneTaabAeru, MypaBbUHas U YKCYCHasl KUCJIOTHI,
[III0KO03a, Kpaxmall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIO0Ta); WLIOCMPUpO8ams TEHETUUECKYIO
CBSI3b MEXK]Iy HUMU YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMUYECKHX PEAKIIHI ¢ UCIIOIb30BaHUEM
CTPYKTYPHBIX (hopMmys; cghopmuposannocms ymenuti xapakmepuzosams cocmas, cmpoeHue,
Qusuueckue u Xumuueckue C8OLUCMEA MUNUYHBIX npedcmagumesiell PAsIUYHbIX KIACCO8
Op2aHU4ecKux  6eujecms: alIKaHo8, YUKIOAIKAHO8,  QIKEHO8,  AIKAOUEHO8,  AJIKUHOS,
apomamu4eckux yeneso0opooos, CHUPmMO8, alb0ecudo8, KemoH08, KAPOOHOBbIX KUCIOM,
NPOCMBIX U CILONCHBIX IPUPO8, HCUPOB, HUMPOCO- €OUHEHUN U AMUHO8, AMUHOKUCIOM, OelKO08,
V2le80008 (MOHO-, OU- U NOAUCAXAPUOO0B8); ULTIOCPUPOBAMb 2EHEMUUECKVIO CB8A3b MeHCOY
HUMU  VPABHEHUAMU  COOMBEMCMBYIOWUX — XUMUYECKUX  peakyutl ¢  UCHONb308AHUEM
CMPYKMYPHBIX OPMYT;

cpopmuposanHocmes yMeHus XapaKxmepu3o8ams UCTOYHUKH YIIIE€BOJOPOIHOTO ChIpbs (HE(TBH,
MPUPOHBIN Ta3, Yyroib), cocoObl UX MepepadOTKU M MPAKTHYECKOE MPUMEHEHHE MPOIYKTOB

nepepaboTKH;
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10)

11)

12)

13)

14)

cpopmuposanHocms yMeHull npoeooums BBIYUCICHUS N0 XUMHYECKUM YpaBHEHHUSAM (MAacChl,
00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOIYKTAa PEAKIMH MO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB MIIH MPOAYKTOB PEAKIINH);
cpopmuposanHocms ymeHutl 61adems CUCTEMOU 3HAHUH 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUSA, HWCHOJB3YyeMBIX B XHMHU TPH HM3YyYCHHH BEIIECTB M XUMHUYECKUX SIBICHUIM
(mabmofieHne, W3MEpEeHHe, HKCIEPUMEHT, MOJCIUPOBAHUE), UCNOAb308aMb CUCTEMHBIC
XAMUYECKAE 3HAHWS Uil TPUHATHS pEHIeHWH B KOHKPETHBIX JKH3HEHHBIX CHTYAIHsIX,
CBSI3aHHBIX C BEIIECTBAMH W WX TPUMEHEHUEM, CHOPMUPOBAHHOCMb B1A0eHUs CUCEMOl
3HAHULL O ecmecmeeHHO-HAYYHbIX Memooax NO3HAHUS — HAOM0O0eHuu, usmMepenul,
MOOenuposanuu, sKcnepumenme (PeaibHoM U MbICIEHHOM) U YMEHUs NPUMEHAMb dMU SHAHUSL,
cpopmuposannocms ymeHuUs NPUMEHAMb OCHOBHblEe ONEPayuu MblCIUMENbHOU 0essmelbHOCmU
— aHanuz u cummes, cpasHeHue, 000OWeHUe, CUCMEMAMU3AYUIO, BblAGlleHUe NPULUHHO-
C1e0CmBeHHbIX cea3ell — OISl USYUEeHUs CBOUCME 8eUeC8 U XUMUYECKUX PeaKyull;
cpopmuposannocme ymeHutl cobaooams npasuia TOJIH30BAHUS XUMHUYECKOH TOCYIOH |
a0opaTOpHBIM 000PYAOBAHUEM, a TAK)KE MIPaBUiIa OOpaIeHus C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMU TIO BBITIOJTHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

cpopmuposannocmsv  ymMeHuu  NAAHUPOBAMb W GbINOJHAMbG XUMUYECKHH AKCIIEPUMEHT
(IpeBpareHns OpraHuYeCcKUX BEIIECTB IPU HAarpEeBaHUH, TOJydeHUE ITUICHA U M3Y4CHHE €ro
CBOWCTB, KAYECTBEHHBIC pEAKIMU OPraHMYECKHX BEIIECTB, JCHATypalHs OENKOB IpH
HarpeBaHNH, [[BETHBIC PEaKLUU OEIKOB) B COOTBETCTBUU C MPABMIIAMH TEXHUKH 0€30IaCHOCTH
npy 0OpaIeHUH C BEUIECTBAMHU U JIAOOPATOPHBIM 000PYJIOBaHUEM, HPedCmasisims Pe3ynbTaThl
XUMHUYECKOTO SKCHEpHUMEHTa B (opMe 3allMCH YpaBHEHHH COOTBETCTBYIOIIMX DPEAKIUH M
¢opmynupoeams BBIBOJBI HAa OCHOBE JTUX PpE3YIbTaTOB; CHOPMUPOBAHHOCTNL VMEHUL:
CaMOCMOAMeENbHO NIAHUPOBAMb U NPOGOOUMb XUMUYECKUUl dKCnepumenm (noiyyenue u
UzyueHue C80LCME OP2AHUECKUX 8elecms, KayeCmeeHHble peakyuu y21e6000p0008 Pa3IuiHbIX
KIACCO8 U  KUCIOPOOCOOEPHCAUWUX OPSAHUUECKUX BEUeCms, pelleHue IKCNepUMEHMATbHbIX
3a0a4 NO PACNO3HABAHUIO OP2AHUYECKUX Geujecms) ¢ cooOmodenuem npasui 6e30nacHo2o
obpawjenuss ¢ gewjecmeamu U J1aOOPaAmMoOpHbIM 000pYyO08aHUeM, HOpMYIUPOBAMb Yeb
Uccne008aHus,  Npeocmasiamev 6  pPA3IUYHOU  (popme  pe3yibmamuvl — IKCHepumenmd,
AHATUZUPOBAMb U OYEHUBAMb UX OOCTNOBEPHOCHID,

copmMuposanHocms  YMeHUll Kpumudecku aHaIu3Upo8ams XUMHUYECKYI0 HH(POpPMAIUIO,

HOJy4aeMyro M3 pasHbIXx ucrounukos (CMU, UntepHeT u 1p.); cghopmuposannocme ymenuii:
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oCyuecmenams YeneHanpasieHHblll NOUCK XUMUYECKOU UHGOpMayuu 8 pasiuiHblx UCIOYHUKAX
(hayunas u yuebHO-HayuyHas aumepamypa, CMU, Humepuem u Op), KpumuyecKu
AHATU3UPOBAMb  XUMUYECKVIO UHOpmMayuio, nepepabamvléams e€ U UCHONb306AMb 8
coomeemcmauu ¢ NOCMasieHHoll y4ebHOUl 3a0ayeli

15) cpopmuposannocme ymenuii cobniooams npasuia SKOJIOTHUECKH 1IEIECO00Pa3HOTO MOBEACHHUS
B OBITY U TPYIOBOU JEATEIHHOCTH B IICNIIX COXPAHCHUS CBOETO 370POBbS U OKPYKAOIICH
TIPUPOTHOM CPEJIbI; 0CO3HA8AMb OTIACHOCTD BO3/ICHCTBHSI HA )KUBBIE OPTaHU3MBbI OTIPEACTIEHHBIX
OpraHWYECKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/IK, noscnames Ha mpumMepax criocoObl
YMCHBIIICHUST H TMPEJAOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS HA OPraHW3M YeEJIOBEKa;
AHATU3UPOBAMD YeNeCcO0OPA3HOCMb NPUMEHEHUs. OP2AHUYECKUX 8eUjeCME 8 NPOMbIULIEHHOCMU
U 6 ObIMY ¢ MOUKU 3PEHUSI COOMHOULEHUSL PUCK-NOIb3A

16) mast 0Oy4arOIIMXCsI ¢ OrPaHMYECHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMCHHE TIPUMEHSTH 3HAHHS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMHUCCKUX SIBJIICHUN;

17) nnast chaenmbix W CIa0OBHIAIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh PEIbePHO TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xxumudeckux Gopmyd.

Pesynprarel 00ydeHuss Ha 0a30BOM YpOBHE OPHUEHTHPOBAHBI Ha OOy (YHKIIMOHAIBHYIO
IPaMOTHOCTh, TOJYYEHHE KOMIIETEHTHOCTEH Ui IOBCEAHEBHON JKM3HM M OOIIETO pa3BUTHSL.
PesynmbraTel  yrmyONEHHOTO YPOBHS OPHEHTHPOBAaHBI Ha TMOJYYEeHHE KOMIETEHTHOCTEH JUIs
MOCIIEAYIONIEH TPOPEeCCHOHANFHON ACATEIBHOCTH KaK B paMKax JaHHOM MpeIMeTHOH 001acTH, Tak

M B CMEXKHBIX C Hell 001acTaX.
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COJAEP)KAHUME YYEBHOT' O ITIPEJIMETA «XUMMUS»

Ba3oBblii ypoBeHb

Yray0aéHHblil ypOBeHb

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpenMer opranmyeckoil XuMuu: €€ BO3SHUKHOBEHHE, Pa3BUTHE U
3HaYEHUE B IIOJIyYYCHHMH HOBBIX BEIIECTB M MarepuanoB. Teopus
CTPOCHMSI OpraHMyeckux coeauHeHnid A. M. byrmepoBa, e€
OCHOBHBIE TOJIOKEHUS.

CrpykTypHble (OPMYJBI OpPraHUYEeCKHX

BemecTs. l'omonorusi, wum3oMepus.  XHMHYECKass  CBA3b B

OpPraHUYeCKUX COCTUHCHUSX — OJMHAPHBIC M KPATHBIE CBSI3H.

[IpencraBnerne o0 KiIacCUPHUKAIMA OPTaHUYECKUX BEIIECTB.
HoMmenknarypa opraHnyecKux COEOUHEHUN (cucTeMaTrhyeckas) u
TPUBHAJIbHBIE HAa3BaHHUA BAXHEWIIMX IPEACTABUTENCH KIIACCOB
OpPraHUYeCKUX BEIICCTB.

OKCIIEpUMEHTAIIbHBIE ~ METOJbI  M3YYCHHsS] BEIIECTB H X
MPEeBpAIlCHUI: 03HAKOMJICHHE C 00pa3llaMH OPraHUYeCKUX BEIICCTB
W MaTepuajlaMH Ha HMX OCHOBE,

MOZACIIMPOBAHUC  MOJICKYJI

OPraHu4CCKuXx BCIICCTB, Ha6J'II-O,I[eHI/Ie n OIIMCaHHUC

ACMOHCTPAILIMOHHBIX OIIBITOB 110 HNPCBPAICHUIO OPraHUYCCKUX

BCIICCTB IIPpHU HArp€BaHUN (HHaBHCHI/Ie, O6YFJ'II/IBaHI/IC u ropeHHe).

TeopeaneCKne OCHOBBI opra}mqeacoﬁ XUMHH

[Ipenmer Y 3HaA4YCHUE OpPraHN4YeCcKOM  XHUMHH, [IpEJACTaBICHUE
0 MHOTO00pa3uy OPraHMYECKUX COSANHEHUH.

DnekmponHoe cmpoeHue amoma yenepooa. OCHOBHOE U 8030YHCOEHHOe
cocmosinus. Banenmmuvie 603modcHocmu amoma yenepood. Xumuueckas césa3o
8 Opeanuyeckux coeouHenusx. Tunvl cubpuouzayuu amomHuvlX opoumaneu
00pazo8anusi KOBANEHMHOU C653U  (0OMeHHbI

yenepooa. Mexanuzmwl

u 0oHOpHO-aKyenmopHulil). Tunvl nepexkpvieaHus amomHulx opoumanet, o-
u mw-cea3u. Qounapras, 08olHas u mpotinas cesizp. Cnocobwl pazpuvlea cesazel

8 MONEKyIax opeanudeckux eewecms. Ilowsamue o c60600HOM padukaie,
HYyKIeoune u snekmpoue.

Teopusi cTpoeHust opranudyeckux coenuHeHuit A. M. byrneposa

U cospemeHHble Npe0CmasieHus O CMpyKmype MOAeKyl. 3Hauenue meopuu
CMpOeHUsi OpeaHudeckux coeouneHuu. MoneKkynsapuvie U cmpyKmypHvle

@opmynvl.  CTpykTypHBIE (OPMYIIBI pa3BépHyTasl,

COKpAILIEHHAs, CKeIeMHAA.

Pa3jiIniHbIX BHUIAOB!:

N3omepusi. Buowl usomepuu: cmpyKkmypHas, npocmpancmeerHuas.




coeouHeHull

aghghexmol

(UHOYKMUBHDBII U Me30MePHbLLL I hermbl).

aﬂeKmPOHHble 6 MOJIeKyllax  OpcaHu4YecKux

IIpencraBnenue o kIaccuuKanMy OPraHUYECKUX BemiecTB. [lonamue

0 QyHKyuonanvHot  2pynne. I'omonorus.  [omonocuyeckue  psaovL.

Cucrematnyeckasi HOMEHKIarypa opranuueckux coeaunenuii  (IUPAC)
¥ TPUBHAJIbHBIE HA3BaHHS OTICIBHBIX MTPEJICTABUTEICH.

Ocobennocmu u knaccuguxayusi opeanudeckux peakyui. OKuciumenbHo-
B0CCMAHOBUMENbHBLE PEAKYUU 8 OP2AHUYECKOU XUMUU.

DKcIiepuMeHTATbHBIE METO/bl M3YUeHHsI BEIIECTB W WX IPEBpAICHHI:,
O3HAKOMJICHHE C 00pa3laMy OpraHWYEeCKHX BEIIECTB M MaTepHalaMd Ha WX
OCHOBE; OTIBITHI TIO MPEBPANICHAI0 OPTaHWMYECKUX BEUIECTB NMPH HArpeBaHUU

(rutaByieHue, OOyrJIMBAaHUE W TOPEHHE); KOHCTPYHPOBAHUE MOJCIICH MOJICKYII

OpraHn4Y€CKUX BCIICCTB.

YriaeBoaopoabl
AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psaa. MeTtaH u
9TaH — TPOCTCUINE TPEACTABUTEIIM aJKaHOB: (U3HUYECKUE U

XUMHYECKHE CBOMCTBa (peakiu 3aMelleHUuss ¢ TOPEHHs),
HaX0XJICHUE B IPUPOJIe, MOTYICHHE U TPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUH psif. DTUJICH U
MIPOMUJICH — TPOCTEHINNEe MPECTaBUTENN aTKEHOB: (U3NYECKHE U

XHMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBaHUS, I'aJIOTCHUPOBAHN,

YrieBoaopoabl
Anxanbl. ['oMosornueckuii psii aikaHoB, oO1as Gopmyna, HomeHKIamypa
u uzomepusi.  INeKMpPOHHOE U NPOCMPAHCIMBEHHOE

cmpoeHue  MoaeKyl

ankanos, SP-eubpuouzayus amomHwvlx opbumaneil yz1epood, O-C653b.
Kondopmepsl. dusznueckue cBOMCTBa aIKAHOB.
XUMUYECKUE CBOMCTBA AJIKAHOB: PEAKIUU 3aMEUICHHUS, U30Mepu3ayul,

0e2udpuposanuisl, YUKIu3ayuu, nupoausd, Kpekurea, ropenus. Ilpencrapienue
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ryipaTallii, OKHCIEHUS U [OJIMMEpHU3alluu), MOJy4eHHE U
IIPUMEHEHHE.

Ankamuensl. byramwen-1,3 um wmerunOyraamen-1,3: crtpoenue,
BOKHEUIIME XWMHUUYECKHE CBOWCTBA (peakiusi MOJUMEPHU3ALINN).
[TonyyeHue CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH PSII.

Anetunes — NOpOCTEHIIMH  INPEACTaBUTENb AJIKWHOB: COCTaB,
cTpoeHue, (u3nyeckue W XUMHUYECKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS,  TallOTEHUPOBAaHUSA,  THJApaTallid,  TOPEHHS),

IIOJIyYEHNE U IPUMEHEHHUE.

Apenbl. beH3on: cocraB, cTpoeHue, QU3NYECKHEe U XUMUYECKHE
CBOMCTBA (PEAKLMU rajlOreHUPOBAHMS U HUTPOBAHMS), NIOJIydEHUE U
busnyeckue U

npuMmeHenue.  ToJyoJ:

XHMHYECKIE CBOMCTBA (peakuy rajJjoreHUpPOBaHUs W HUTPOBAHWA)

MOJy4YeHHE M IpHMEHEHHE. TOKCHYHOCTH dpCHOB. I'enernueckas

COCTaB, CTPOCHHUEC,

CBSI3b MEXIY YIJIEBOJOPOJaMH, TPUHAIICKAINIUMU K Pa3sITHIHBIM
KJaccam.

[IpupoHbIe HMCTOYHHMKH YIIIEBOAOPOAOB. [lpuponHbiii ra3 u
nonyTtHbeie HedTsaHbIe Ta3bl. HedTh U e€ mpoucxoxaenue. CrnocoObl
nepepaboTkn  HEPTH: (TepMHUYECKUH,

MMEPECroHKa, KPCKHHI'

KaTaJuTHueckuil), muponus. IIpoaykTel mepepaOoTku HePTH, HUX

0 MEXaHHU3ME PEaKIUN PAAUKAIbHOTO 3aMEIICHHS.

Haxoxnenue B npupozae. CriocoObl MOMy4eHUsI U TPUMEHEHUE aJIKaHOB.

Gopmyna,

OcobenHocmu cmpoenust U XUMUYEeCKUX CBOUCME MaiblX (YUKIONPONAH,

Luknoanxkanvl.  Obwas HOMEHKIamypa U U30Mepus.

Yuxknooyman) u oObIYHBIX (YUKIONEHMAH, YUKILO2EeKCAH) YUKIOANKAHOS.
Cnocodul nonyuenus u npumeHeHue YuKioaiKaHos.
Anxensl. ['oMonornueckuii psij alikeHOB, 0011as opMmyia, HOMEHKJIATypa.

DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIT aIKEHOB,
spZeubpuouszayus amomuwix opéumaneii yenepooa, o- u m-Ces3u.

CmpyxkmypHas u eceomempuyeckas (IUC-TpaHC-) uzomepusi. Dusnyeckue
CBOMCTBA aJIKEHOB.

XyUMHYecKrue CBOMCTBA: pC€aKkniun MNOPHUCOCAUHCHUSA, 3dMeuieHUud 8 o-

noJlodceHue npu 0601IHOU C6A3U, MOoJIMMEPHU3allu A N OKHCJICHHUA.

IIpencraBieHre 0 MEXaHH3ME PEAKIUU BHGKTDO(bI/IJ'IBHOFO OPpUCOCANHCHHA.

Ilpasuno Maproenukosa. KauecTBeHHbIEC pEaKIIMU HA IBOMHYIO CBS3b.
CriocoOblI 1ostydeHus: U MPUMEHEHHE aIKEHOB.
AJIKaIuEHbI. Knaccuduxkanus

aJIKaJIMeHOB (compspkEHHBIE,

U301UpOBaAHHbLE, KVMVJZMDO@GHHI)I@). Ocobennocmu IJIEKMPOHHOCO CMPOEHUA

U XUMUYECKUX CBOUCME CONPIANCEHHbIX Ouenos, 1,2- u l,4npucoedunenue.
[Monmumepu3aiius conpspKEHHBIX AUEHOB. Cnocobbl nonyueHus u npumeHeHue

ANKAOUECHOS.
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NPUMEHEHHE B MPOMBIIUICHHOCTH M B ObiTy. KameHHBIH yrons u
MPOIYKTHI €0 mepepaboTKH.

3KCHepI/IMCHTaJH)HI)Ie METOAbI HN3Y4YCHUA BCIICCTB u ux
NPEeBpAICHUI: 03HAKOMJICHHE ¢ 00pa3IaMy IUIacTMacc, KayqyKoB H
pe3uHbl; Kosuiekiun «HedTb» 1 «YT0JbY; MOICIUPOBAHUE MOJICKYJT
YTIIEBOZOPOJIOB u

TaJIOrCHOITPOU3BO AHBIX IIPOBCACHUC

MPaKTUYECKOW paboThl: MOJIyY€HUE OSTUJIEHAa U M3YYEHHE €ro

CBOMCTB.

Pacuérnbie 3agaun

Brruncinenuss mo ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl,
00bEMa, KOTUYECTBA MCXOTHOTO BEIIECTBA WJIM MPOJYKTA PEaKIIUU
10 W3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HMCXOIHBIX

BEIIECTB WM IPOAYKTOB PEAKIIIH).

Ankunbl. ['oMONOTHYeCKHiA psiT AIKMHOB, 001mas hopmyia, HOMEHKIATypa
U u30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT AIKUHOB,
Sp-rubpuan3anusi aToOMHBIX opOuTanei yriepona. dusnmyeckue CBONCTBA
AJIIKUHOB.
XUMHYECKHE  CBOMCTBA: peakUuu IPUCOEAWHEHUS, JTUMEpU3aLUU
U TpUMEpHU3aluu, OKHUCIEeHUs. KHUCIIOTHBbIE CBONCTBA AaJKWHOB, HMEIOLIUX
KOHYe8y10 MpoUHyIo céa3b. Kauecmeennvie peakyuu Ha mpounylo cés3bv.
CrniocoObl nosydeHus ¥ MPUMEHEHNUE aJTKUHOB.

ApoMaTuyeckue yrieBoJopodbl (apeHsl). 'oMoJorudeckuil psii apeHos,

oOmas dbopmymna, HOMEHKJIaTypa 1 U30MEPHS. DIIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTpOeHHUE MOJIEKYJTBI OeH3zoua. [TpaBuno
ApOMATHYHOCTH, TIPHUMEPBI _apOMaTHUYECKUX coenuHeHnid. Duznyeckue

CBOICTBa apEHOB.
XuMHYeckre CBOMCTBa O€H30Jla M €ro TOMOJIOTOB: PEAKINH 3aMEeleHHs

B OEH30JIbHOM KOJIbLIC " YIJICBOJOPOAHOM paaukale, pe€aKknuun

IMPUCOCANHEHNA, OKUCJIeHUue  20Mo10206 benzona. IIpencraBiienne o

MEeXaHW3MEe peaklUud d3IeKTpoduiIbHOro 3amenlenus. Ilpedcmasnenue o6
opueHmupyrowem oelicmeuu 3amecmumesieti 8 OEH30IbHOM KOJibye Ha
npumepe AIKUIbHbIX PAOUKANo8, KAPOOKCUTbHOU, 2UOPOKCUNbHOU, AMUHO-
U HUMpPO2SPYNnwvl, AMOMOE 2AJI02EHO8.

Ocobennocmu XUMu4eckux ceotcmae cmupoaa. HO]ZMMEPMSCZI/;M}Z cmupoiia.
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Cnocobbl nonyuenus u IPUMEHEHUE APOMAMUYECKUX Y2/le8000P0008.

[Tpuponusiii ra3. [lomyrHsie HedTaHbIE ra3sl. HedTs U e€ npoucxoxaenue.
KaMeHHBI! yroib U IpOIyKTHI €ro mepepadoTKH.

CriocoOb1  mepepaboTku He(TH: TEeperoHKa, KPEeKUHT (TePMHUYECKHA,
KaTaJIMTHYECKUi ), puOpMHHT, THpom3. [IpoaykTel nepepaboTku HeTH, UX
IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTndeckas CBsI3b MKy pa3IMYHBIMU KJIaCCaMH yIJIEBOJAOPOJIOB.

DnekmponHoe cmpoeHue 2an02eHNPoOU3800HbIX Veneeo0opooos. Peaxyuu

3ameujeHuss 2anoeeHa Ha 2uopoKcoepynny, HHUTPOTPYNNY, NHAHOTPYIIIY,
aMUHOTpYNy. /lelicmeue Ha 2anocennpoussooHvie 800HO20 U CHUPMOBO2O
pacmeopa  wénouu.  Bzaumooeticmeue  OueanoceHarkamos ¢ macHuem
u yunxom. [IOHATHE O METAITIOOPTAaHUYECKUX COCAMHEHUsX. Mcnonb3osanue
2ANI02EHNPOUZBOOHBIX  VelleB000P0008 68 bblmy, MeXHUKe U npu CuHmese
OP2AHUYECKUX 8L eCMS.

DKcIiepUMEHTATbHBIE METOJIbl M3YUCHHsI BEIIECTB M WX NPEBPALICHHNA:]
usyweHue  Qu3UYECKUX — CBOUCME  Yele8000p0008  (PaAcmeopumMocms),
KAYeCmBEeHHbIX peakyull yeiee000p0008 PA3IUYHbIX K1ACco8 (0becyseyusanie
OpoMHOU  unu  UOOHOU  600bl,  pacmeopa  NepMaHeaHama  Kaius,
83aUMOOCLCMEUE AYEMUNIeHA C AMMUAYHBIM pacmeopom okcuda cepedpa(l));
KauecmeeHHoe  OOHapydicenue  yenepooa U 8000p00d 8 OP2aAHUYeCcKUX

eeyecmeax;, IOINYUYCHHUC S3THIICHA U U3YUCHHUC CTO CBOI>’ICTB; O3HAaKOMIJICHHUC
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¢ koyutekuusamMu  «Hedptb» 1 «Yromb», ¢ o0Opa3mamu IUIACTMACC, KaydyKOB
Y PE3UHBI; MOJEIMPOBAHUE MOJIEKYJI YIVIEBOJOPOJAOB U I'AJIOTCHIIPOU3BOIHBIX

YTJIEBOJIOPOIOB.

Kucnopoaconepxaiue oprannyeckue coeIuHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHOJ U 3TaHOJ:

cTpoeHue, (u3nUeckue U XUMUYECKHE CBOWCTBA (peakuuu

AKTUBHBIMH METaJIaMH, rajoreHOBOJOPOJAMHU, TOpEeHHE),

npuMeHeHrne. BoJopojaHbIe CBSI3UM MEXAY MOJIEKYJIaMH CIIHPTOB.
JlelicTBMe MeTaHOJIa M 3TAHOJIA HA OPraHW3M YEJIOBEKA.

MHOT0aTOMHBIE CIIUPTHL. ITUICHTIUKOIb U TIUIEPUH: CTPOCHHE,
¢bu3uMYecKue ¥ XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO
LIEJIOYHBIMU METaJUIaMU, KauyeCTBEHHasl peakiusi Ha MHOTOATOMHbIE
cnupThl). [lefictBme Ha opraHu3Mm 4enoBeka. [IpumeHeHue
[IIMLEPUHA U STHIICHTJIUKOJISL.

@DeHoN: CTpOCHHE MOJIEKYNbl, (U3HUYECKUe U XUMHUYECKHE
cBorictBa. TokcnuHocTh eHoa. [Ipumenenue denona.

Anbnerunpl U keToHbl. opmanbaeruy, aneTalbIeru/l: CTPOCHUE,

(1)I/ISH‘{CCKI/IC A XHMHYECKHUE CBOMCTBA (pCaKHI/II/I OKHUCJICHHA H

BOCCTAHOBIJICHHUA, Ka4CCTBCHHBIC peaKHI/II/I), IMNOJIy4CHUC n
IMPUMCHCHUC.
AIIETOH: cTpoeHue, d)I/I3I/I‘IeCKI/Ie U XHMHWYECKHE CBOMCTBA

Kucaopoacoaep:kauye oprannyeckue coenHeHns

[Ipenenbubie omHoaToMHBIE CHUPTH.. CTpOCHHME MOJIEKYN (HA TMpUMeEpe
MEeTaHOJia M 3TaHoja). ['omosoruueckuii psia, obmas QGopmyna, uzomepus,
HOMEHKJIaTypa u Kiaccugukayus. Duzndeckne CBONUCTBA TpPEACITHHBIX
OJIHOATOMHBIX CITMPTOB. BO}IOpO]IHI)Ie CBA3U MCXKY MOJICKYJIaMU CITMPTOB.

XUMUYECKHE CBOMCTBA: PEaKIH 3aMEIICHUs, 0ecUuopamayui, OKUCIeHUs,
83aumooelicmeaue KUCTOMAMU.

C opearu4decKumu U HeopeaHuvyecKkumu

Ilpedcmasnenue o mexanuzme peakyull HYKIeo@DUAbHO20  3aMEUICHUA.

KauecTBeHHass peakuusi Ha OJHOATOMHBIE CHHUPTHL. JleWicTBHE ATaHONa

¥ METaHoJa Ha OpraHu3M uenoBeka. Cnocodvl nonyuenus u npumeHeHue
O0OHOAMOMHBIX CNUPMOB.

Ilpocmwie 2¢hupol, Homenxnamypa u uzomepus. Ocobennocmu Gu3uULecKux
U XUMUYECKUX CEOUCE.

MHOroaToMHbI€ CHHPTHI — ATHJICHIJIUKOJIb | MIHIepuH. Dusndeckue
U XHMHYECKHE  CBOMCTBA:  pEaKUMHU  3aMCIICHUS,  83aumMooelicmeue
C OPeaHUYeCKUMU U HEOP2AHUYECKUMU KUCIOMAMU, KAaYeCTBEHHAs PEeaKIHs Ha
CriocoOsl

MHOI'OQTOMHBIC CIIMPTBI. HeﬁCTBHe Ha OpraHusM 4YCJIOBCKaA.

MMoJIydeHud U NPpUMEHCHUC MHOTOATOMHBIX CIIMPTOB.
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(DeaKHI/II/I OKHMCJICHHUA u BOCCTaHOBHeHI/ISI), NOJIYYCHHE u

IIPUMCHCHUC.

OIHOOCHOBHBIE MPE/EIbHBIE KapOOHOBBIE KUCIOTHI. MypaBbrHAas

U YKCyCHasA KHCJIIOTBI: CTPOCHHUC, (1)I/ISI/I‘I€CKI/I€ U XHUMHUYCCKHUEC

cBoiicTBa (CcBoiicTBa, oOmMe JuId Kiacca KHUCIOT, pPEaKIHs

sTepudUKalMK), TOJydyeHue u mnpuMeHeHue. CreapuHoBas U

OJIEMHOBAsi KHUCIOTHI KaK TMPEACTAaBUTEIM BBICIIUX KapOOHOBBIX
KHUCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE
NIEUCTBUE.

CnoxHble >pUpbI

KaK IPOU3BOJIHbIE KapOOHOBBIX KHUCIOT.

I'maponn3  CHOXKHBIX Kupsl.  ['maponus

3¢upoB.

[Ipumenenue xxupoB. buonornueckast posib )KUpPOB.

KUPOB.

VYrieBoapl: cocraB, KiacCUUKaIUs YrieBoJAOB (MOHO-, JAH- H

MoJIcaxapupbl). I'moko3a —  mpocrteimmi MOHOCaXapu/;

OCOOEHHOCTH CTPOCHHS MOJICKYJIbl, (U3MYECKHE W XUMHUUYECKUE
cBolicTBa (B3ammojerictBue ¢ rumapokcuaom meau(Il), okucienue
aMMHaYHBIM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHueE,

Opo’KeHHME TJIOKO3bl), HAaXOXKICHHE B TMPUPOJAE, MPUMEHEHUE,

OouoJioruyeckas POJIb. ®doTOoCUHTE3. CDp}IKTOSa KaK U30MCEP I''IFOKO3LI.

Caxapo3a — OpEACTABUTCIIb AUcCaxaprusioB, THMAPOJIN3,

HaxXoXJACHHUEC B MPpUPOJC U IPUMCHCHUC.

@enon.  CTpoeHHE MOJEKYIbl, 63AUMHOE GIUAHUE 2UOPOKCOSPYNNbI
u 6enzonvHoco Aopa. Ddusznmdeckue cpoiictBa QeHona. Ocobennocmu
Xumuueckux ceoticms enonra. Kauecmeennvie peaxyuu Ha @eHon.
Toxcuunocth (enosa. CriocoObl TOJIydeHHUS | MPUMEHEHHE (eHoIa.
Denonghopmanvoecuonas cmoa.

KapOoHunbHBIE COCAUHEHHS —  ANBJACTUIBl ¥ KETOHBL JIeKMpPOHHOE
cmpoenue KapOOHUnbHOU 2pynnvl. ['OMOJIOTHYECKHE PSIIBI  AbJCTHUIOB
¥ KETOHOB, o0Omias QopMmynia, uzomepusi W HOMEHKIaTypa. Dusnueckue

CBOIICTBA abJIETHIOB U KETOHOB.
XWMHYECKHE CBOWCTBA AlbJACTHUIOB M KETOHOB: PEAKIIMHU MPUCOCIUHCHUS.

[IpeacraBieHre 0 MEXAHU3ME pEAKIMH HYKICOMOWIHLHOTO IIPUCOCANHEHHUS.

OxkucieHue anbJeruyioB, KaueCTBEHHbIE peakUuu Ha aimbAeruabl. CrocoOsl
MOJTyYeHHs U TPUMEHEHUE allbJAECTHI0B U KETOHOB.

OnHOOCHOBHBIE TpefeNbHble KapOOHOBbIE KHUCIOTHL. (OcobenHocmu
CmMpoeHuss MoNeKyl KapOoHosvlx Kuciom. H3omepus u HOMeHKIamypa.
®u3nyecKkue CBOWCTBA OJHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KHCIOT.
Booopoouvie cesazu mexcdy monekyramu KapOOHOBbIX KUCIOM.

XVUMUYECKUE CBOICTBA: KUCIOTHBIE CBOMCTBA, peakius STepU(pHUKAIUH,
peaxkyuu ¢ yyacmuem y21e6000p00H020 paouKaid.

Ocobennocmu cgolicme MypagbuHOU KUCIOMb.

Ilonamue o npouzoOOHBIX KAPOOHOBLIX KUCIOM — CIOACHLIX IPuUpax,
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Kpaxman u nemnonosa kak npupojanble nonumepbl. CtpoeHue
Kpaxmayia W MLeJUTtofo3bl. Du3nueckue M XMUMHYECKHE CBOMCTBA
Kpaxmaia (TUIpOJIu3, KaueCTBEeHHAs! PEaKIUs C HOJIOM).

3KCHepI/IMCHTaJH)HI)Ie MECTOAbI HN3Y4YCHUA

BC€IICCTB n Hux

IPEBpAIllEHUil:  TpoBeIeHHe,  HAOIIOAEHUE U OIMCAHUE

JNEMOHCTPAIIIOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHBIE
peakuuu OJHOATOMHBIX CHUPTOB (OKHMCIEHHE 3TaHOJIAa OKCHAOM
meau(Il)), MHOroaromMHbIX CUPTOB (B3aUMOJAEHCTBUE TIMIEPUHA C
ruapokcuaoMm  wmeau(ll)), anmpaernmoB (oKHMCIEHHE aMMHAYHBIM

pactBopom okcuma cepedpa(l) wu  rumpoxcuaom  memu(Il),
B3aMMOJICHICTBHE Kpaxmasia C HOJOM); MPOBEACHUE IPAKTUUECKON
paboTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnnie 3agaun

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuu (Macchl,
00BbEMa, KOJMYECTBA UCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIHU
[0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX

BEIECTB WM IPOAYKTOB PEAKIIIH).

AH2UOPUOAX, 2AN02eHAH2UOPUIAX, AMUOAX, HUNDUILAX.

Mnoeoobpasue kapoonosvix kuciom. OcobenHoCmu c80UCME HenpeoebHbIX

u apomamudeckKux Kap60H06 blX Kuciaom, aI/lKCZp60H06 blX Kuciaom,

2UOpOKCUKapborogvix Kuciom. lIpencTaBuTeNn BBICIINX KApOOHOBBIX KHCJIOT:

CTCApUHOBAsA, najioMumuroeds, OJICUHOBAs, JUHOJICBAA, JIMHOJICHOBAA KHUCJIOTEIL.

CrniocoObl oTy4eHus: U PUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. [ omonocuveckuil psod, obwas Gopmynra, uzomepus
u Homenkaamypa. PrU3nyUecKue U XUMUYECKUE CBOICTBA: TUAPOJIN3 B KUCION
Y LIETOYHOM cperie.

Kupsl. Cmpoenue, pusuueckue u XUMHYECKUE CBOICTBA KUPOB: TUAPOIIN3
B KHCJIOW | MIEJI0YHOH cpene. OcobeHHocmu c80UCME HCUPOB, COOPHCAUUX
0Cmamkuy HenpeoenbHblX HCUPHLIX Kuciom. Kupwl 6 npupooe.

MpbuT4 Kak COJIM BBICHIUX KapOOHOBBIX KHCIOT, UX MOIOIIEE JCHUCTBHE.

Honsmue o cunmemuyeckux morowux cpeocmeax (CMC).

OO01as xapakTepuCTUKa YTIIE€BOJIOB.

Knaccuduxkanus yrieBoaoB (MOHO-, IU- U MOJTHCAXAPUIDI).

MoHocaxapupl: TIIOKO3a, GPYKTO3a, 2arakmosa, pubo3da, 0e30K-
cupubosa. Quzuueckue ceolicmea U Haxooicoenue 8 npupooe.

dotocuntes. Onmuueckas U30MeEPUAL. KOﬂbqamo-uenHaﬂ maynomepuAa Ha

npumepe mMoJleKyjivl 2l0KO3bl, npoeKuuu Xevopca, a, B ~dHOMEPD®bL 2JIIOKO3bl.

XHUMHUYECKHE CBOMCTBA TIIFOKO3BI: peakiun C y4aCTHUEM CIHUPTOBBIX
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U QIBJIETHIHOW  TPYNN,  CIHPTOBOE W MOJOYHOKUCIOE  OpOKEHHE.
[IpumeHeHue TIIIOKO03bI, €€ 3HAYCHHUE B KU3HECITSILHOCTH OpraHu3Ma.

Jucaxapunael: caxaposa, Manwbmosa ujakmosa. Boccmanasnusarowue
U HeBOCCMAaHABIUBAIOUUE oucaxapuooi. I'unponus JICaxXapuIoB.
Haxoxaenue B mpupoie 1 NIpUMECHEHHE.

[Mommcaxapuapl:  KpaxMman,  2iukoeen — W IUeinmono3a.  CrpoeHue
MaKpPOMOJICKYJI Kpaxmalia, 2IuKO2eHa W TEIUTI0N03bl. Du3ndecKre CBONCTBA
KpaxMajga ¥ [EJUTIOJIO3hl. XWUMHUYECKHE CBOMCTBA Kpaxmala: THJIPOJIH3,
Ka4eCTBCHHAsT peaKIUs C HOJOM. Xumuueckue CEOUCMEA  YELNIONO03bL.
euoponus, noayuenue 3¢upos yeanonoszvl. Illonamue 06 UCKYCCMBEHHBIX
B0JIOKHAX (BUCKO3A, AYemMamHblll WENK).

DKcIepUMEHTATbHBIE METObl M3YUCHHsI BEIIECTB W WX IPEBPALICHHIA:
PACMBOPUMOCTIb  PA3IUYHLIX CHUPMOB 8 800€, 83AUMOOelicmeue dMaAHoNa
¢ Hampuem, OKHCJICHHUE OSTWJIOBOTO CIHPTA B albJIETH] Ha PaCKaJIEHHOU
MEIHOM TPOBOJIOKE; OKUCIEHUe OSMUN0B020 CRUPMA OUXPOMAMOM  KATUS
(803MOJICHO UCNONBL30BAHUE BUOCOMAMEPUANO8), KaYeCTBEHHBIC PEaKIui Ha
anpaeruabl (¢ rugpokcuaoM auammuacepedpa(l) u ruapoxcumom meau(ll));
peakumsi TiaunepuHa ¢ ruapokcuaom  meau(ll);  XuMmudeckue cBOMCTBa
pacTBOpa YKCYCHOH KHCJOTBI, 63aumMoOeicmeue pacmeopa  2uoKo3bl
¢ euopokcuoom meou(ll); B3auMoneHcTBHE Kpaxmajaa C HOJOM; peuleHue

9KCnepumeHmanvhvlx 3aday no memam « Cnupmul u gpenonvty. «Kapoonogvie
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kuciromul. Cnosichvie 2¢hupboiy.

A30T00)1ep>1<anme OpPraHun4e€CKue COCAMHECHUS

AmMuusl. MeTHIIaMHUH U aHWJIWH: COCTaB, CTPOEHUE, DHU3UUECKUE U

XAMHAYECKHE cBolMcTBa (TOpEeHHE, B3aMMOJICHCTBHE C  BOJOW H

KHUCJIOTAMH).

AMMHOKHUCIIOTHI Kak aM(OTEpHbIE OpPraHUYECKHe COCAMHECHHS.
dusnyeckue U XUMUYECKHE CBOWCTBA aMUHOKHCIOT (Ha TpUMEpPE
rmnuHa). bruomornueckoe 3HaueHNEe aMMHOKHUCIIOT. [lenTuab.

benkn kak mnOpUPOIHBIE BBICOKOMOJEKYISIPHBIE COCIUHEHUA.

[lepBuuHas, BTOpUYHAasT W  TpPETUYHAs O€JKOB.

CTpYKTypa

XWMHUYECKHE  CBOWCTBA  OCNKOB:  THUAPOJIM3, JACHATypaIws,

KauC€CTBCHHBIC PCAKIIMU HA Oenku.
9KCHepI/IMeHTaIII)HI>IC MCTOAbI  U3YUYCHUA

BCIIECTB U HX

npeBpameHHfI: Ha6J'IIOI[eHI/Ie U OIIMCAaHUC JEMOHCTPALIMOHHBIX
OIIBITOB: ACHATypalus 0eJIKOB IIpyu Harp€BaHuWH, UBETHBIC PCaKIINU

OEJIKOB.

A30Tconepmamne OpraHn4eCKue COCAMHCHUA

AMUHBI — OpraHWYECKHWE MPOU3BOJHBIC amMMmuaka. Kraccugurxayus
AMUHO8:  anugpamuyeckue U apomamudeckue; NepeuUUHble, BMOPUUHBIE
u mpemuunvle. CTpoeHHe MOJeKyl, oOmas dopMmyna, uszomepus,
HOMEHKJIaTypa ¥ (U3NYECKHME  CBOMCTBA. XHWMHYECKOE  CBOMCTBA
anupaTUIEeCKUX  aMHUHOB: OCHOBHBIE CBOMCTBA, AnKUIUpOBaHue,
g3aumooeticmseue NepeUdHbIX amuHog ¢ azomucmotl Kuciomou. Conu
ANKUTAMMOHUSL.

AHUIIMH — TIpeACTaBUTEIh aMHUHOB apomaTudeckoro psiga. CrpoeHue
aHWIUHA. B3zaumnoe e6nuanue 2pynn  amomo8 6 MOAeKyl1e aHUIUHA.

Ocobennocmu xumuueckux ceoticme aunununa. Kauecmeenmvie peaxyuu Ha
AHUTTUH.

Cnocobwvi nonyuenus u npumerenue aiugpamuyeckux amuros. llonyuenue
AHUTUHA U3 HUMPOOEeH3014.

AMMHOKHCIIOTBI. OmoenvHule

Homenxnamypa U uzomepus.

npedcmaeumeﬂu a-amuHokuciom. c2iuyuH, aJlaHUH, d)CHI/IJ'IaJ'IaHI/IH CCPHUH,

TJIYTaMHUHOBAsA KHMCJIOTA, JIN3HUH, NUCTCHH. OnTtHnyeckas H30MEPUA

aMUHOKHUCIOT: D-n L-aMHUHOKHCHIOTEI. PU3NUECKHE CBOMCTBA aMHHOKHUCIIOT.

XHUMHUYECKHE CBOMCTBA aMMHOKHCIOT Kak aM(l)OTepHBIX OpraHn4YCCKUux
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COCIMHEHUH, peakyus NOIUKOHOEHCAyuu, 00pazosanue NenmuoHOU CA3U.
buonoruueckoe 3HaueHrne aMMHOKUCAOT. CUHTE3 U TUIPOJIN3 MENTHIOB.
benku kak npuponneie nmogumepsl. [lepBuunHas, BTOpuyHas W TpeTUYHAS
CTPYKTypa OeKOB. XMMHUUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ACHATYpAIHS,
Ka4eCTBEHHBIC PEaKIMH Ha OCNKH.
IlongaTue 00  a30Tcoaep Kammx

TETCPOIMMKINYCCKHUX COCAMHCHUAX.

IIupuMuIUHOBBIC M IYPUHOBEIC OCHOBAHMS. HYKIIEMHOBEIC KMCIOThI: COCTAaB,

CTPOEHUE U OMOJIOTHYECKASL POJIb.

OKCIIepUMEHTAIbHBIE METOJIBI W3YUCHHUS BEIICCTB M WX TPEBPAICHHIA:
pacmeopenue b6enkos 8 600e; NeHaATypaIus OSIKOB IPH HArPEBAHWH; [IBETHBIC
peaknmu Ha OCNKH; peutenue IKCHEPUMEHMATbHBIX 3a0ay NO  meMam
coedunenusy  u «Pacnosnasanue

«A30mcodep9fcau;ue opearuvdeckue

opeaHu4YecKux COCOUHEHULLY.

BrbicokomolieKkyJisipHbIe COeIMHEeHH s
OcCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEIUHEHUI:

MOHOMCEP, IMOJIHUMEP, CTPYKTYPHOC 3BC€HO, CTCIICHb IIOJIHMMCPHU3AlNHU,

CpeaHssa  MOJICKYJIpHAsA  Macca. OCHOBHBIE METO bl CHHTC3a
BbICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ — MOJIMMCEPpHU3al A n
IIOJIMKOHACHCAI .

IInacTMacchl (IOAUATHIICH, HOJUOPONUIICH, MOJUBUHUIXIOPHI,

HOJII/ICTI/IDOJ'I). HatypanbHblit )4 CHUHTCTHYCCKHUC KaydyKH

BbicokomosiekyasipHbIe cOeTUHEHU

OCHOBHBIC IIOHATHUA XHUMHHU BBICOKOMOJICKYJIAPHBIX COG,Z[HHGHPIfII

MOHOMCED, IOJHUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb IOJIMMCpHU3AIUN, CPCIAHAA

MOJIEKYJIsIpHAsA Macca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYIIAPHBIX

COGI[I/IHeHI/Iﬁ — [oJuMepu3anus U IOJIMKOHACHCAI . IIpeacraBneHue
O CTCPCOPCIrYIAPHOCTH M HaJIMOJICKYIIIPHON CTPYKTYPEC IIOJIMMECPOB,
3aBMCHMMOCTb CBOMCTB IIOJIMMEPOB oT Hux MOJICKYJIIPHOT'O

U HAAMOJICKYIIAPHOTO CTPOCHHUA.
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(OyTaJIMeHOBBLIN, XJOPOOPEHOBBLIM W M30OPEHOBLIN). BojokHa:

HATYpAIbHBIE (XJIOHOK, IIIEPCTh, MIENK), HCKYCCTBEHHBIE (AIlETATHOE

BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KAIIPOH U JIABCAH).

3KCHepI/IMCHTaJII)HI)Ie METObI HN3Y4YCHUA BCIICCTB n Hux

MIPEBPALLEHUI: O3HAKOMJIEHHME ¢ oO0pa3lamMu MHpPUPOJHBIX U

HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAy4YyKOB.

[Tonumepnbie Mmatepuansl. IlnactMaccel (HOJMATUIIEH, IOJIMIIPOIIUJIIEH,
HNOJIMBUHUIIXJIOPH/I, TIOJTUCTUPOIL, NOAUMEMUIMEMAKPULAM, NOAUKAPOOHAM b,
noausmuieHmepegpmanam). Ymuiuzayusn u nepepabomia niacmuxa.

Dnacmomepyvl:  HATYPaJIbHBIN CUHTETUYECKUE

Kay4yK, Kay4yKHu

(OyTanueHOBBIN, XJIOPONPEHOBBIN, U30TIPEHOBbIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HarypanbHble (XJOMOK, IIE€PCThb, MIENK), HCKYCCTBEHHBIE

(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KallpoH | JIaBCaH).

THoauMepsl CIIEIMAIIBHOTO Ha3HAYCHUA (Tediion, KEBJIap,

JJICKTPOIIPOBOANTHNEC TTOJIUMEPDI, 6nopa3ﬂaraer,Ie HOJ'II/IMeDBI).

BKCHepHMeHTaHBHBIe MCTOABI HM3YUYCHHA BCEIICCTB U HX npeBpameHnﬁ:

O3HAaKOMJIEHHE C O0pa3liaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,

ImjacTMacC, KaydyKOB, peuieHue IKCnepumeHmailbHblx 3a0ay no meme

«Pacnosznasanue niacmmacc u 60J10KOHY.

PacuérHrle 3apaun
Haxoocoenue monexynaproti ¢hopmynvt opeanuueckoco coeoOuHenus no

MAcCco8bIM  OO0IAM /1eMEHMO08E, GXOO}IM/;MX 6 €20 cocmas, Haxoocoerue

MOEKVIAPHOU  (hOpMYTIbL OP2AHUYECKO20 COeOuHeHUs no macce (06vémy)

NPOOYKMO8  C20panus, Nno Koluuecmey eeuwjecmsea (macce, 006vémy)

npoOmeoe peakyuu U/UAU UCXOOHBIX eewecmes, yCmaHoelenue cmpmeypHoﬁ

¢OpMyJZbl OpcaHUuU4YeCcKo2o eewecmea Ha OCHoBe €20 XUMUYECKUX ceoUCmeE Ui

33




Ccnoco608 nonyueHusl; onpeoeiexue 00U BblX00d NPOOYKMA pPeaxyuu Oom

meopemu4ecKu 603MOHCHOO.

MemnpeuMeTﬂme CBA3N

Peamu3anuss ~ MEXOpEeIMETHBIX  CBSI3€M  IIPM  M3Y4YEHUH

oprannyeckod xumuu B 10 KiIacce OCYIIECTBIsIETCS 4Yepes
HUCIIOJIB30BaHHUEC KaK 06HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaK 1
HOHﬂTHfI, ABJIAIOOIUXCA CHUCTCMHBIMH 1JId OTACIBHBIX IIPEAMCTOB
€CTECTBEHHO-

HAaY4YHOT'O LUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE TIOHSTHS: SABJICHUE, HAYUHBIN QaKT,

TUTIOTE3a, 3aKOH, TEOpHs, aHajdu3, CHHTE3, KiacCHuUKaIms,
MEPUOAUIHOCTD, HaO0JII0/ICHHE, HU3MEpEeHHUe, AKCIIEPUMEHT,
MO/IETUPOBAHHUE.

®dwusuka: marepusi, SHEpPIUs, Macca, aToM, JIEKTPOH, MOJIEKYIa,
SHEPTeTUYECKUH YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTtHoe
COCTOSIHAE BEIECTBa, (PU3MYECKHE BEIMYMHBI W CIWHUIBI HMX
WU3MEPCHUSI.

buosiorusi: knerka, opranuszM, Ouocdepa, OoOMEH BEIIECTB B
opranuszMe, (oToCHHTE3, OHOJIOTUYECKH AaKTHBHBIC BEIICCTBA
(6enku, yrneBompl, ;KUPbl, GEPMEHTHI).

Feorpa(bml: MHHCEPAJIbl, TOPHBIC TOPOALI, ITOJIC3HBIC HCKOIIACMBIC,

Me:knpeaMeTHbIe CBSI3H

Peanu3anust MeXIIpeAMETHBIX CBSI3€H IIPU U3YYEHUHN OPraHUYeCKON XUMUHU
B 10 ximacce ocymiecTBiseTcs yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHSATHHA, TaK W NOHATHHA, TPUHATHIX B OTIACIBHBIX NpeaMeTax
€CTeCTBEHHO-HAYYHOTO IUKJIA.

OOuiue ecTecTBEHHO-HAY4HbIE TIOHATUA: SBJIEHHE, Hay4yHbIH (aKT,
TUIOTe3a, TEOpHWs, 3aKOH, aHaJIW3, CHHTE3, KiaccH(UKaius, HaOIroIeHHe,
U3MEpeHue, IKCIIEPUMEHT, MOJIEITh, MOJICITUPOBAHHE.

Odwusuka: Martepusi, aToOM, OIEKTPOH, HPOMOH, HeUumpoH, MOJIEKya,
SHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJIO, 00OBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3NYECKNE BEIMYUHBI, €AUHUIBI U3MEPEHNUS, CKOPOCTb, SHEPIHs,
Mmacca.

buonorus: kinerka, opraHusMm, sxkocucmema, Ouocdepa, memabonrusm,
HACNIe0CMEEHHOCMb,  A8MOMPOQDHbLIL U 2emepompopHbIll  Mun  NUMAaHus,
Opoorcenue, (POTOCUHTE3, Obixanue, OCIKH, YTIIEBOJIBI, JKUPBI, HYKIECUHOBbIE
Kuciomol, PEPMEHTHI.

['eorpadusi: nose3Hsle HCKONIaeMbl€, TOIUIUBO.

TexHonorus:: mnuiieBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MHUTAHUS,
MOIOIIIME CPEJCTBA,

Marepuajibl H3 HCKYCCTBCHHBIX W CUHTCTUYCCKUX
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TOILTMBO, PECYPCHI. BOJIOKOH.

TexHonorus: MUIICBLIC HNPOAYKTBI, OCHOBBI PallHOHAIIBHOIO

IMUTaHudg, MOIOMMHE CPCACTBA, JICKAPCTBCHHBLIC W KOCMCTHYCCKUC

mpermapaTel, MaTepUalbl W3 WMCKYCCTBEHHBIX M CHHTETHYCCKUX
BOJIOKOH.
TEMATHYECKOE INIAHUPOBAHUE YYUEBHOI'O IIPEAMETA «XUMMWS»
ba3oBblii ypoBensb (1 yac) Yriay0JeHnblid yposenb (1+24yaca)
Koun-Bo Koun-Bo
9acoB Paznen 1. Teopernueckue ocHOBBI opranuveckoii xumuu (3 4)\(94) 9acoB
34 Tema 1. Ilpeamer opranunveckoii xumuu. Teopust XMMHYECKOr0 CTPOEHUSI OPraHUYECKUX COeIMHEHM I 94
1 [Ipeamer OpraHuYeCcKOn XUMUH: eé 1

BO3HUKHOBCHHUEC, PAa3sBUTUC W 3HAUCHHUC B IIOJTYUCHUU

HOBBIX BCIICCTB W MAaTCpUajiOB. JleMoHCTpaum. —

O3HAKOMJICHHUC C 06pa3uaMH OPraHn4CCKuX BCIICCTB U
Mar€puajlaMud Ha HX OCHOBC; — OIIBITBI IIO
IpEBPaAICHUTIO OPraHu4CCKuXx BCIICCTB IIpu

HarpC€BaHnuun (HJIaBJIeHI/Ie, 06y1"J'II/IBaHI/Ie n ropeHI/Ie).
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SHGKTpOHHOC CTPOCHUC aToMa yriiepoaa: OCHOBHOC

¥ BO30YXIEHHOE COCTOSHUS. BaneHTHbIe BO3MOXKHOCTH aroma
yriaepoaa. XHUMHYECKass CBSI3b B OPraHUYECKHX COEIUHEHUSX.

Turnbl ruGpuan3aiu AaTOMHBIX OpOUTAJICH yriiepoa.

Mexanu3mbl 00pa3oBaHMs KOBAJCHTHOW CBs3M (OOMEHHBIH

U JJOHOPHO-AaKIEeNTOpHbIN). Tumbl  mepekpblBaHUS ~ aTOMHBIX

opOuTanei; 6- U T-CBS3M.

Teopust CTpOEHHSI OpraHUYECKUX coequHeHuil A. M.
byrnepoBa, €€ ocHOBHbIE MOJOKeHUS. CTPYKTypHBIE

BemecTB. ['omomorus,

(hopmyIbt

nu3omMepusi.

OPraHN4eCKUX

XuMuyeckasi CBsI3b B OPraHUYECKHUX
COEIMHEHUSX — OJMHApHbIE U KpaTHbIE CBSI3U. G- U T-
cBsi3u.  JIaGopaTOpHBIM OMBIT: — MOJCIUPOBAHUE

MOJICKYJI OPraHN4€CKHUX BECHICCTB.

OnunapHasi, ABOWHAs u TpoiHas cBs3b. CrocoObl pa3pbiBa

CBsA3eH B MOJICKYyJIax OpPraHU4YCCKUX BCIICCTB. IlousTue

0 cBOOOJTHOM pajuKane, Hykjaeoduie u 3neKTpoduie.

CtpykTypHbIe GOPMYIBI Pa3IMYHBIX BUJIOB: CKEIETHAS.

Bunpl HN30MEpHU: CTPYKTYpHas, IPOCTPAHCTBCHHAA.

3 pexTb

COEMHEHUHN (MHAYKTUBHBIN U Me30MepHBIN 3(h(HeKThI).

QHGKTpOHHHe B MOJICKYJIaX OPraHUYCCKUX
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[IpencraBnenne o KiacCU(UKAMH OPraHUYECKUX
BelecTB. HomMeHknarypa OpraHuyecKuX COEIUHEHMI
(cucremaruyeckas) M TpPUBHAJIbHBIE  HA3BaHMUS
BAKHEUIINX IPEICTABUTENIEH KJIACCOB OPraHMYECKHUX

BCIICCTB.

OcoOeHHOCTH W KiaccH(UKalMsl ~ OPraHUYEeCKUX  peaxiuil.
OKHCINTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUUHU B OpPraHUYeCcKOU

XUMHU.

OKCIEepUMEHTAIbHBIE  METOABl W3YYCHHS BEIIECTB U UX
IpeBpalleHH: KaueCTBEHHOE OOHApYKEeHUE Yriepoaa U BOJOpoa
B OPTAaHUYECKHX BEIIECTBaX. BbIUMCIEHUSA: — OMNpeJe/ICHHe
MOJIEKYJISIpHOI (hOPMYJIBI OPraHMYECKOTO BELIECTBA [0 MAaCCOBBIM

JOJIAM 3JIEMEHTOB, BXOAAIIUX B €I'0 COCTAaB.

Paznen 2. Yraesoaopoasni (14)\(40)

24

Tema 2. [IpenenbHbie YyIriaeBOAOPOAbl — AJKAHbI, IUKJI0AJIKAHBI

64

AnKaHBI: cOCTaB U CTPOCHHUE, TOMOJIOTUYECKHUI P Meran

U 3TaH — HpOCTCﬁHIHG IMpEACTAaBUTCIN aJIKAaHOB!:

(dbuznueckue cBOICTBA.

HOMeHKHaTypa H U30MCPUA AJIKaHOB. :‘)HeKTpOHHOG
U NPOCTPAHCTBEHHOC CTPOCHUC MOJICKYJI aJIKaHOB, Sp3'

I‘I/I6pI/IJII/ISaI_II/I$I ATOMHBIX Op6I/IT3.JIeI\/'I yriepoaa, G-CBA3b.
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Kondopmepsl.

JeMoHCTpanus: dusnyeckne CBONCTBA aJIKaHOB

(pactBopuMoOcCTh). IIpaktuyeckas padora Ne 1. Ilomyuenue

METaHa U U3Y4ECHHE €T0 CBOMCTB.

MertaH 1 3TaH — XMMHUYECKUE CBOMCTBA (peakiuu
3aMeNIeHUs] U TOPEHUS ), HAXO0XKICHUE B TIPUPO/IE, TIOJTyUCHUE

U IPUMEHEHUE.

XUMHAYECKHE CBOMCTBaA aJIKaHOB: A30MEPU3ALINH,

ACTUAPUPOBAHUA, MUKIIN3allnu, mupoJim3a, KpCKHHTa.

IIpencraBineHre 0 MEXaHHW3ME PEAKIUN  PaguKaIbHOTO

3aMCIICHU.

Huknoankanel.  OOmmas

(opmyua,

nzomepus. OCOOEHHOCTH CTPOCHHSI U XUMUYECKUX CBOWCTB

HOMEHKJIaTypa U

MajabiX  (MUKIOMPOTAH, [HUKIOOYTaH) W OOBIYHBIX

(HI/IKHOHeHTaH, HHKJ’IOFCKC&H) OUKJIOAJIKaHOB. CriocoOsbl

MMOJIYYCHHUA U IPUMEHCHUEC NUKIIOAJIKAHOB.

Tu

Tema 3. HenpeneJsibHbI€ YIJ1€BOAOPOIbI: AJIKEHbI,

aJIKaJuEeHbI, aJIKHHBbI.

Tema 3. HenpeaeJibHbI€ YIJ1€BOAOPOAbI: AJIKEHbI,
aJKaJHeHbl, AaJTKHHBI.

Tema 6. I'asioreHIPOU3BOAHBIC YIJICBOIOPOAOB

194

ANIKEHBI: COCTaB u CTPOCHHUC, TOMOJIOTUYECKHUI P,

OTujieH u MPOIMUJICH — HpOCTGﬁH.IPIG npeaACTaBUTCIIN
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aJIKeHOB: (PM3MYECKHUE CBOICTBA.

AInKeHBI: SP’rHOpHAM3AIMs aTOMHBIX opOuTaneil yrieposa, 1
0- U m-cBsi3u. CTPyKTypHasi U reoMeTprueckas (Luc-TpaHe-)
U30MEpHsL.
Boruncnenusi: — HaxoKJe€HUE MOJEKYIIpHONH (OpMYIIbI 1P
OpPraHUYECcKOro COeIUHEHUsS Mo Macce (00bEMY) MPOJYKTOB
CrOpaHusl.
OTUJeH U MPONUJIEH — XUMUYECKHE CBOMCTBA (peakiuu 1
TUPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAlUH, OKHUCICHUS
U T[OJMMEpU3aluH), TOJydeHHMEe UM IPUMEHEHHE.
[Ipaktuueckass padbora Ne 1. Tlomyuenue »STwieHa U
HU3y4YE€HHUE €r0 CBOMCTB.
XuUMHUYECKHUEe  CBOMCTBA  alKEHOB:  3aMEIEHUs B O- 1
MOJIOKEHUe Mpu  JBOWHOM  cBsa3u.  [IpencraBieHue
0 MEXaHU3Me PEaKIUH IEKTPO(YUABHOTO NPUCOSAUHECHHUS.
Tema 6. IanoreHnpoun3BoHbIe yrieBoaopoaoB (luac u3 4): 1

9HeKTp0HHO€ CTPOCHUC TaJIOTCHOIIPOMU3BO AHBIX

yrieBoopoaoB. JlemMoHcTpauus: Pusnueckue CBOHCTBa
(pacTBOpPUMOCTB)

YrieBoa0poa0B YriieBO4JOPOaOB.

Bbruncnenusi: — ornpenesneHue MOJIEKYIIPHON (OpMyIIbI
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OpraHn4eCKOro BEUICCTBA IO MAaCCOBBIM J0OJISIM 3JICMCHTOB,

BXOJAIIUX B €TI0 COCTAaB.

1P

JlabopaTopHbIii  ONBIT:—  MOJEJIMPOBAHUE  MOJEKYJ

YIJIE€BOJOPOJOB U TAJOTCHONPOU3BOAHBIX BbruncieHus 1o
YPaBHEHHIO XHMHYECKOW peakuuud (Maccel, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIHM IPOJIYKTa pPEAKIUHU
[0 H3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO U3

HCXOJHBIX BEILIECTB MM MPOJYKTOB PEAKIUH)

Tema 6. 'anoreHpon3BOAHBIC YTIIEBOIOPOIOB (2 yac u3 4):

Peaknum 3amemeHuss TajoreHa Ha  THAPOKCOTPYIILY,

HUTPOTPYIIITY, [IUAHOTPYIIITY, aMUHOTPYIIILY.

Tema 6. 'anoreHnpon3BOAHBIC YTIIEBOIOPOIOB (3 yac u3 4):
JlelicTBrE Ha TaJIOr€HIIPOU3BOJIHBIE BOJHOIO U CHUPTOBOTO
pactBopa miEnoun. B3aumoneicTBUEe AUTAIOTEHATKAHOB C

Mar"tivuemM U HUHKOM.

Ankamuensl.  byramuwen-1,3 wu  metunOyraauwen-1,3:

CTPOCHHUE.

AJ'IKaI[I/IeHBIZ HU30JIUPOBAHHBIC, KYMYJIMPOBAHHBIC.

OcobeHHOCTH QJICKTPOHHOTI'O  CTPOCHHA W XUMHUYCCKUX

CBOMCTB COHpSI)KéHHLIX JHUCHOB,

1,2- u 1,4npucoeaunenue.
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CnocoObl MOJIy4CHHUA U IPUMCHCHUC AJIKAANCHOB.

AJNKaauMeHbl:  BaXHEHIIME  XMMHUYECKHE  CBOMWCTBA 1
(peakusi monuMepusanuu). [lonydeHne CHHTETHYECKOTO
Kaydyka U pe3uHsbl. JIabopaTopHBIid OIBIT: — O03HAKOMJICHUE
¢ oOpa3namu miacTMace, KayaykoB U PEe3HWHEI.
Tema 6. I'aoreHnpon3BoAHbIE YIIIEBOJ0OPOAOB (4 yac u3 4): 1
[TonsTue 0 METAJIIOOPTaHUIECKUX COCTMHEHMUSIX.
Hcnonb3oBaHue raqoreHnpou3BOAHBIX B OBITY, TEXHUKE U B
XUMUYECKOM CHHTE3E.
Beruncnenus: onpeneneHre  AO0JHM  BbIXOJA  MPOAYKTA 1P
peaKIuu OT TEOPETHIECKH BO3MOKHOTO.
AJIKUHBIL: COCTaB M  OCOOGHHOCTH  CTPOCHWUS, 1
TOMOJIOTUYECKU I pAn. AueTwieH —  IpOoCTEHIInn
MIPE/ICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHUE, (HU3UUYECKHE
CBOWCTBA.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI 1

AJIIKMHOB, SP-rUOpuAM3aIis aTOMHBIX OopOuTanel yriepoja.
XVWMUYECKUE CBOWCTBA: JAUMEPHU3ALUU U TPUMEPHU3ALINH,
okucienus. KucIoTHbIE CBOWCTBAa AalKUHOB, HMMEIOIINX
KOHIIEBYIO TpPOWHYIO CBsi3b. KauecTBEeHHBIE peaklMH: Ha

TpOﬁHym CBA3b, B3aHMOJICMCTBHE alleTHUICHA C aMMHAYHbIM
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pactBopoM okcuaa cepedpa(l).

[MpakTuueckas padbora Ne 3. [Toyuenue arneruiieHa u 1
W3YUYEHHE €TI0 CBOMCTB.
1 Anerunen: XUMHUYECKUE CBOMCTBa (peakuuun 1
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApPATALNHA, TOPEHUs),
MOJIydeHUE U TPUMEHEHUE.
34 Tema 4. ApomaTuyeckue yrjeBoaopoabl Oq
1 | Apensl. bensout: cocras, cTpoeHue, GU3NIeCKue u 1
XUMUYECKHE CBOMCTBA (PEaKIIMK raJJOTeHUPOBAHUS U
HUTPOBAHUSA), TIOJyYE€HNUE U IPUMEHECHHE.
[IpaBuia0 apoOMAaTUYHOCTH, MPUMEPHI aPOMATUYECKHX 1
coenuHeHui. JlaGopatopHeiii  ombIT:  MojaenupoBaHue
MOJIEKYJI apOMaTHUECKUX yIriieBo10poaoB. [IpeacraBienue o
MEXaHH3ME PeaKIi 3MeKTPOGUILHOTO 3aMELICHUSL.
Brruucienusi: — ycTaHOBJICHHE CTPYKTYPHOU (POPMYIIbI 1P
OpPraHMYECKOT0 BEIIECTBA Ha OCHOBE €r0 XUMUYECKHUX
CBOMCTB MJIU CLIOCOOOB MOJTYYECHHUS.
1P | Tonyon: coctaB, crpoeHue, GU3NYECKUE M XUMUYECKHE 1
CBOWCTBa (peaklMy TajJoreHUpPOBaHMsS W HUTPOBAHUS),
MOJIy4YeHUE U IpuMeHeHne. TOKCHYHOCTh apeHOB.
[IpencraBnenne o0  OpPUEHTUpPYIOIIEM  JCHCTBUU 1
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3aMecTuTeNied B OGH30JbHOM  KOJbIIE HAa  NpUMEpE

QIKWIBHBIX PAIUKaIoB, KapOOKCWILHOW, THIPOKCUIIBHOM,

aMUHO- ¥ HUTPOTI'PYIIIBL, aTOMOB I'aJIOr€HOB.

XuMuYeckue CBOHCTBAa O€H301a M €ro I'OMOJIOTOB: 1
OKHCJIEHUE TOMOJIOrOB OeH3071a.
I'eneTnueckas CcBsA3b yrieBOJAOPOJOB, MPUHAJIEKAIINX K 1
Pa3IMYHbIM KJ1accaM
CriocoObl TOJIyueHUsI apoOMaTHYECKUX YTJIE€BOAOPOJIOB. 1
OcobenHoctu XUMHUUYECKUX CBONCTB CTUpOJIA.
[Tonmumepu3zanus ctupona.
Bbruncnenusi: — ycTaHOBIIEHUE CTPYKTYpHOH (OPMYIIbI 1
OpraHMYECKOrO BEIIeCTBA HA OCHOBE €ro XHMHYECKUX
CBOMCTB MJIU CIIOCOOOB MOJTYYECHHUS.
24 Tema 5. IlpupoaHbie HCTOYHUKH YIJI€BOAOPOA0B U HX NepepadoTKa 64
[Ipupoanble HCTOYHUKH yriieBo10poAoB. [Ipupoanbliil ra3 1
u nonyTHble He(TsHbIe ra3bl. HedTh u e€ mpoucxosxaeHue.
CrocoObl  mepepaboTku  HEPTH: TEpPEroHKa, KPEKUHT
(TepMuYecKuil, KATATUTHYECKUIA ), TUPOJIU3.
l'enernueckass CBsI3b MEXIY pa3IMYHBIMU  KIACCAMHU 1
YIII€BOI0POIOB.
l'enetnueckass CBsI3b MEXIY pa3IUYHBIMU  KIACCAMH 1P
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YIJIEBOJIOPOIOB.

[MponykTel mepepaboTkun HedpTH, UX NPUMCHCHHE B 1
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIN yroib U MPOIYKTHI
ero mepepabotku. JlemoHcTpanus: — kosutekuun «HedTh»
U «YTOJbY.
Boruncnenusi: — omnpeneneHue MOJEKYISIpHON  (HOpMYIIbl 1
KHCJIOPOJOCOCPIKAIIETO  OPTraHMYECKOTO  BEIIECTBAa 10
MAcCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIUX B €r0 COCTaB; IO
Macce (00bEMY) TPOIYKTOB CrOpPaHUS, IO KOJUYECTBY
BemecTBa (Macce, 00BEMY) MPOAYKTOB PpEAKIUU W/UIU
HCXOJIHBIX BEIIECTB.
Ypox 060011eHNS MaTepraia TEMBI. 1P
Paznen 3. Kuciopoacoaep:xamue opranndeckue coequnenust (12 1)\(36u4)
34 Tema 6. Ciuprbl. DeHoJ Tema 7. Ciuptbl. PeHoJ 9y
[IpenenbHble 0IHOATOMHBIE CIIUPTHI. METaHO U ATAHON: 1

CTPOCHHUE, (bI/ISI/I‘IeCKI/Ie u XUMHUYCCKUEC CBOICTBaA

(peaKI_[I/H/I C AKTHBHBIMHU METalllaMU,

TaJIOTrCHOBOJOpPOAaMU, ropeHHe), IIPUMCHCHHUC.

BO,Z[OpOI[HLIC CBJA3M MCXKIAY MOJICKYJIaMHU  CIIMPTOB.

JlelicTBue MeTaHOJa M ATAHOJA HAa OPraHU3M 4YeJOBeKa.
JIaGopaTopHble ONBITBI: —

TOpEHHE CIHUPTOB;
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okucnenue staHosia okcugom meau(1l).

HpGI[GJIBHBIe OJHOATOMHBIC CIIUPTHI: HU30MCpusd,

KJIaccu(UKAIHSL. ®dusnueckue CBOMCTBA  AJIKaHOJIOB.

JemMoHcTpamysi: pacTBOPUMOCTh CHHPTOB B Boje. CrocoObl

MMOoJIy4€HHA U NPUMCHCHUC OJJHOATOMHBIX CIIMPTOB.

XUMHYECKUE CBOMCTBA AJIKAHOJIOB: JIErUapaTaly, OKUCICHUS,

B3alMOJICIICTBME  C OPTaHMYECKUMH U HEOPraHWYECKUMU
kucnotamu.  IIpencraBiieHMe O MEXaHM3ME  peakIMi
HYKJI€0()UIbHOTO 3aMeIlEeHUsL. JemoHcTpanuu: 1.

BzaumonerictBue stanona ¢ HatpueMm. 2. OKUCICHHE 3THIOBOTO

CoUpTa JIUXpoMaTroM Kaiaus (BO3MOXKHO HCHOJb30BaHUE

BHJICOMATEPHAJIOB).

MHuoroaToMHEIE CIIMPTHI. OTHICHIIINKOIIb H TJIMOCPUH:

CTpoeHue, (Qu3Mueckue U XUMHYECKHE CBOICTBa

(BSaHMOHCﬁCTBHe (¢0) MICJI0OYHBIMU METaljlaMu,

KAaueCTBEHHas] peakiusi Ha MHOTOATOMHBIE CIIUPTHI).
elictBue Ha opraHusM 4esjoBeka. [Ipumenenue
TIIMLEPUHA U 3TUIEHTINKoIA. JIabopaTopHbIE€ OMBITHI: —

B3auMoO/IciicTBHE TyHIieprHa ¢ Tuapokcuaom meau(Il).

MHoroaroMHbIe CIIUPTHI: B3aUMOJCUCTBUE C OpPraHn4cCKuMu

U HCOPraHNYCCKUMHU KUCIIOTAMMU.
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[Ipocteie 3¢dupsl, HOMeHKIaTypa U uzomepus. OcoOeHHOCTH

($U3NIECKUX U XUMUYECKHUX CBONCTB.

@eHo:  CTPOEHHE  MOJIEKYNbI, (U3UYECKHE U

XUMUYECKUE CBONCTBA. Tokcu4HOCTB denomna.
[Tpumenenne dheHomna. Beraucnenus

— I10 YPaBHEHHMIO XUMUYECKOU peakiuu (Macchbl, 00bEMa,
KOJINYECTBA UCXOTHOTO BEIECTBA WU IIPOLYKTAa PEAKIUU
10 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJJHOTO U3

WCXOJIHBIX BEIIECTB WA MPOJTYKTOB PEAKIINH ).

@®eHo: B3aMMHOE BIMSHHUE THUAPOKCOTPYNIBI U OEH30JIBHOTO

Oco0OeHHOCTH  XMMHUYECKMX  CBOWCTB  (peHoIa.

sapa.
KauectBennnie peakunu Ha ¢eHos. DeHondopmanbaeruHas

cMoJa.

[IpakTrueckas pabota
No 4. PemieHne sKCnepUMEHTAIBHBIX 3a7a4 10 TeMe «CIupThI

1 (HDEHOITBIY.

Tu

Tema 7. Aabaeruapl. KapooHoBbIe KHCJI0TBL

Caoxublie 3¢upbl

Tema 8. Aubaeruapl. KapooHoBbIe KHCI0TBI.

Caoxnbie 3¢upsbl. ZKupbl

21y

Anpaerunbl ¥ KeToHbL. DopManbaerujl, ameTaabICTHI:

CTPOCHHC, (bHSI/I‘IeCKI/IC u XHUMHUYCCKUC CBOIMCTBa

(peaKHI/II/I OKHCJICHUA W BOCCTAHOBJICHUSA, KAaYCCTBCHHBIC
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peakumn). JJabopaTopHbIE ONBITHI:

OKHCJICHHUC QAJIBACTHAO0B aMMHUAYHBIM pPaCTBOPOM

okcunaa cepebpa(l) u ruaporcumpom meau(1l).

DIEKTPOHHOE CTpPOCHHUE KapOOHUIIBHOU

IPYIIIBIL.

T'omonoruueckue PAAbI AIBACTUA0B U KETOHOB: U30MCPUS.

IlpencraBiaeHre 0 MEXaHU3ME  PEAKIM  HYKICOMOUIBHOTO

OPpUCOCIMHCHHUSA aJIbJACTHIO0B.

dopmanberus, areraabIeTuI; MOJTy4eHHE u
MIPUMEHEHHE.
AuetoH: crpoeHne, GUINYECKHE W XAMHUYECKHE

CBOWCTBA (pEakIMyi OKHCIEHHS W BOCCTAHOBJECHHI),

OOJYYCHHE U IPUMCECHCHHUC.

Boruncnenus: ompenelIcHUE MOJIEKYISIPHOW  (hOpMYITbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJIIM 3JIEMEHTOB,

BXOJSIIMX B €ro CocTaB; Mo Macce (00bEMY) IPOIYKTOB

CrOpaHus, TI0 KOJHMYECTBY BemiecTBa (Macce, OOBEMY)
NPOAYKTOB  pEaKIUW  W/WIM  HCXOJHBIX  BEHIECTB;, —
YCTAQHOBIICHHE  CTPYKTYPHOH  (OpMYJIBI ~ OPraHUYECKOTO

BEIICCTBA HAa OCHOBEC €TI0 XMMHWYCCKHUX CBOMCTB WJIM CIIOCOOOB

MOJIy4YCHHUH.

VYpoxk 000011eHus MaTeprana TEMBbI.
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OMHOOCHOBHBIE TPEEbHBIE KapOOHOBBIE KHCIIOTHI.

MypaBbrHasE W YKCYCHas  KHCJOTBI:  CTPOCHHE,
¢u3nveckne U XMMHUYECKHE CBOMCTBA (CBOWCTBA, 0OIIME
s kimacca  kucnoT). Ilpaktmdeckas pabota Ne 2.

CpoiicTBa pacTBOpa YKCyCHOM KUCIIOTHI.

Oco0OeHHOCTH CTPOEHHS MOJIEKYN KapOOHOBBIX KHCIOT.

H3omepuss u HOMEHKnarypa. BoxopoaHeie cBsi3M  MeEXIy

MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.

ODHOOCHOBHBIC  TpeJC/IbHbIE  KapOOHOBBIE  KHCJIOTHI:
peaKIu C y9aCTHEM YTIIEBOJOPOHOTO pajrKaa.
MypaBbHHAS U YKCYCHAs! KUCIOTHI: peaKIus
sTepudUKaLNU, TOJTyYeHUE U IPUMEHEHHE.
OcoOEHHOCTH CBOMCTB MYPaBbUHOM KHCIIOTHI.
MHuorooOpaszue  kapOOHOBBIX  KHCIOT.  [IpencraBurenu
BBICHIMX KapOOHOBBIX KHCJIOT: MaJbMUTUHOBAs, JIMHOJEBas,

JIMHOJICHOBAas KHUCJIOTBI.

OCOOEHHOCTH CBOMCTB HENPCACIbHBIX W apOMAaTHYCCKUX

Kap6OHOBBIX KHCJIOT, ,Z[I/IKap6OHOBBIX KHCJIOT,

FI/I,I[pOKCI/IKap6OHOBBIX KHCJIOT.

CTeapI/IHOBaH " O0JICMHOBAA KUCJIOTHI KaK ITPECACTABUTCIIN

BBICIIINX Kap6OHOBbIX KHCIOT. MBbliIa KaK COJIM BBICIIIHX
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KapOOHOBBIX KUCJIOT, X MOIOIIIEE JCHCTBUE.

IHoustie o cuarernyeckux Morommx cpeacrasax (CMCOC).

ITonsgrue o IMPONU3BOJHBIX Kap6OHOBI>IX KHCJIOT — CJIOXKHBIX

3(1)1/1an, AHTHUApUAAX, raJJIOrCHAaHTUAPUAAX, aMuJaX, HUTpUJIax.

Crnoxuele 3(uUpbl Kak MPOU3BOJHBIE KapOOHOBBIX

KHUCJIOT. [ MIpOJIn3 CIIOKHBIX (PHUPOB.

Cnoxwusie >pupsl. ['oMonorudyeckuit psa, odmas dopmyna,

HN30MEPHA U HOMCHKJIaTypa.

[Ipaktruueckass pabota Ne 5. PemieHue sKCIiepuMEHTATbHBIX

3a1a4 o Teme «KapOoHoBbie KucinoThl. CI0KHBIE YPUPHD».

AKuper. T'maponms  xupoB. I[IpuMeHeHnme  KupOB.
buonoruueckass poJsib KUpOB. Berumcienusa: — 10
YpaBHEHUIO XUMHUYECKOM peakiuu (Maccel, 00BEMa,

KOJIMYECTBA UCXOJHOT'O BECIICCTBA UJIK IPOAYKTA pCaKIn
110 HU3BCCTHBIM MaccCc, O6’béMy, KOJMYCCTBY OJHOI'O H3

HCXOIHBIX BCHICCTB HJIM ITPOAYKTOB peaKHI/II/I).

Kupsl: crpoenue, pusndeckue cBONCTBA.

OcobeHHOCTH CBOICTB JKHUPOB, COACpIKaAUX OCTaTKHu

HCTIPCACIIbHBIX ) KUPHBIX KUCJIOT. >KI/IpBI B IIpHUpoJe.

KonTponbnas pabora: «Kucnopoacoaepskaiiye opraHudeckue

COCOUHCHUS.
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2y

Tema 8. YrieBoabl

Tema 9. YriaeBoasl

VYTrneBoipl: cocTaB, KiIacCU(pHUKAIHS YIIeBO0B (MOHO-

, - W noiucaxapuabl). [noko3a — mnpocrenmit

MOHOCAaxapua: OCOOCHHOCTH  CTPOCHHUSI  MOJICKYIIBI,

¢u3nvecKue U XMMHYECKHE CBOKCTBA (B3aMMOACHCTBHE C

ruapokcugaom  meau(ll),  oxucnenue aMMHaYHBIM
pactBopom  okcuga  cepebpa(l), BoccraHOBIEHUE,
OpO’KeHHE  TJIOKO3BI), HAaXOXJICHHE B  TPHUPOJIE,
MpUMeHeHue, Ouosorudeckas pojb.  DOTOCHHTES.

@pyKTO3a KaK M30MEP IITFOKO3BI.

Ontrueckag  usoMmepusd. Kospyaro-lienHasg TayToMepus Ha

IpuMepe MOJICKYJBl TIIOKO3bI, MPOSKINH Xeyopca, o.p-
AHOMCPBI I''TFOKO3BbI.
MOHOC&X&pI/II[BIZ TajlakTo34a, prbo3a, JC30K-

cupubo3a. Pusznyueckue CBOWCTBA M HAXOXKICHHE B IMPHUPOJIE.
JlaGopaTopHbpiii omnbIT: B3ammonelicTBHEe pacTBOpa TITIOKO3BI

¢ ruapokcuaom meau(Il).

Caxapo3a — nOpeJCcTaBUTENb AUCAXapUI0B, THIAPOIN3,

HaXOXJICHUC B IIpUPOAC MW TNPHUMCHCHHC. KanMaJ'I n

OCJJI0JIO3a KaK IHPUPOAHBIC  IMOJIUMCPBLI. CTpoeHI/IC

KpaxmMmajla U LEJUIIOJIO3bI. duznyeckue U XUMHUYECKHE
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CBOMCTBA Kpaxmana (TUIpOJn3, KaueCTBEHHAsl PeaKlusl C
noaoM). JlaGopaTopHbIi OMBIT: — B3aUMOJICHCTBUE

Kpaxmaia ¢ HOJIOM.

I[I/Icaxapl/II[BII MajabTO3a M JIaKTo3a. BoccTaHaBIMBaOIIHE
N HCBOCCTAaHABJIMBAKOIIUEC Aucaxapubl. HOJII/ICB.XB.pI/IIILII

riukoreH. CTpoeHre MakpoMOJIEKYIl IIUKOT€Ha.

XUMUYECKUE CBOMCTBA LIEIUTIOJIO3bL: TUAPOJIU3, MOITYyYEHUE
a¢upoB 1emtono3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJOKHAaX

(BUCKO3a, alleTaTHbIIN MIENK).

Paznen 4. Azorcoaep:kanme opranndeckue coequnenns (3 1)\(9u)

3y

Tema 9. AMUHBI. AMMHOKHCJIO0TEI. beiku

Tema 10. AMHHBI. AMHMHOKHCJIOTEI. Besikn

9y

AMUHBI. MeTHU/IaMUH ¥ aHUJIMH: COCTaB, CTPOCHHUE,

busnyeckre ¥ XMMHUYECKHE CBOMCTBA (FODGHI/IG,

B3aHMOJICHCTBHE C BOJOH U KI/ICJ'IOTaMI/I).

Knaccuduxanms aMUHOB: anudaruyeckue
U apoMaTHYecKue; TIepBUYHbIC, BTOPUYHBIC U TPETUYHBIE.
Amunbl: u3omepusi. CrnocoObl TMONyYeHUS U MPUMEHEHHE
anmudaruyeckux ~ amMuHOB.  llomydenwe — aHunuHa U3

HUTpPOOEH301/1a.

BzauMHoe BausHHE rpymma atoMoB B MOJICKYJIC aAHHWJIMHA.
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OCO0OEHHOCTH XUMHUYECKUX CBOUCTB aHWIMHA. KadyecTBEHHEBIE

pcakuuu Ha AHWJINH. AMMUHBL: AJIKWJIMPOBAHUC,

B3aMMO/JICVCTBUE TMEPBUYHBIX AMHHOB C a30THUCTON KHUCIJIOTOM.

Conu alKuIaMMOHUSL.

AMUHOKUCIOTBl Kak aM(OTEpHblE OpraHUYecKHe

coequieHus. Pusnueckue #W XUMHYECKHE CBONCTBaA
aMUHOKHCIIOT (Ha IpuMepe IiuiMHa). buonormyeckoe

3HAYCHHUEC aMHHOKHCIIOT. HCHTI/IILI)I.

Homenxknarypa wu nzomepus. OTaenpHblE NPEICTABUTENN O-

AMHUHOKUCIIOT: TJIMIUH, aJIaHHH, d)eHI/IJ'IaJ'IaHI/IH CCpPHH,

TJIyraMHMHOBAsg  KHCJOTaA, JIN3UH, ONUCTCHH. OnTtrueckas

A30MEPHUsT aMUHOKHUCIOT: D- 1 L-aMUHOKHCIIOTEL.

Peakrus monmukoHACHC AN, 00pa30BaHUE TSN THTHOMN CBSI3H.

Hemonctpamus: 1. PactBopenue GenkoB B BOJIE.

benkn KakK IIPpUPOAHBIC BBICOKOMOJICKYJISAPHEBIC

COCAUMHCHUS. HepBI/I‘IHaH, BTOpHU4YHas1 W TPETUYHAA

CTpyKTypa OesnkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:

TUAPOJIU3, JIeHATypalus, KAaueCTBEHHBIE pEaKIu Ha
Ooenku. JleMoHCTpanuu: — JeHarypanus OeNKoB IpH

HarpC€BaHuH,; — LBCTHBIC PCAKIINU OCIIKOB.
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Ilonsatue 00 A30TCOACPKAIINUX TCTCPONUKITNYCCKHUX

COCAMHCHUAX. HI/IDI/IMI/IHI/IHOBBIC U NYPHUHOBBIC OCHOBAaHHA.

HyknenHoBbIe KHUCIOTHI: COCTaB, CTPOCHUE U OHMOJIOrHYecKas

OJIb.

[IpakTnueckas padbora

Ne 6. Pemenne 5SKCIepUMEHTAIbHBIX 3a7ad IO TeMe
«A3oTcoepxaliue OpraHuuecKue COeIMHEHUS.
24 Paspged. S. BbicokoMoJIeKy/ISIPHBbIE COeIMHEHUS 6u
2 Tema 10. IlnacTmaccel. Kayuyku. Bosiokna Tema 11. BbicokOMOJIeKYJISIPHBIE COEIMHEHUSA

OCHOBHEBIE IOHATHUA  XHUMHU BBICOKOMOJICKYJIIAPHBIX

COCIMHEHUI: MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO,
CTENeHb TOJIMMEPHU3AIUH, CPEIHIS MOJISKYJISIpHAsT Macca.
OCHOBHBIE METOJIBI

CHUHTE3a BBICOKOMOJICKYIAPHBIX

COCTMHCHUHN — TOJIMMEPU3AIIUS ¥ TIOJTUKOH ICHCAITHS.

IIpencraBieHHE O CTEPEOPETYISIPHOCTH ¥ HAAMOJIEKYISIPHOM

CTPYKTYpPE IOJMMEPOB, 3aBHCHMOCTH CBOWCTB HOJIMMEPOB OT

HUX MOJICKYIIAPHOT'O U HAAMOJICKYIIAPHOT'O CTPOCHMUS.

JlemoHcTpanus 00pas1oB PE3UHBL Buneodparment

((BynKaHI/ISaLII/ISI PE3HUHBI).

Ne 7. Penrenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

«Pacmo3HaBpanue OpraHu4Y€CKUuX COCIUHECHUI.
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1 | IlnacTmacchl (IIOJIMDTHIIEH, OJUIPONUIICH, 1
NOJUMBUHUIXIOPHA, IOJUCTHpoa). HaTypalbHBIH H
CHHTCTHYCCKHUE KayqyKu (OyTaIMEeHOBBIH,
XJIOPOIIPESHOBLIN u HM30IPEHOBLIN ). Boiokna:
HATYpaJbHbIE (XJOIMOK, HIEPCTh, IENK), MCKYCCTBEHHBIE
(ameTaTHOE€ BOJOKHO, BHCKO3a), CUHTETUYECKHE (KaIpOH
U naBcaH). JleMoHcTpamusi:i — O3HAKOMJIEHHE C
oOpasiiaMu TMPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KayIyKOB.
[Inactmaccbl:  moJIMMETWJIMETAaKpuiaT, IOJHU-KapOOHATHI, 1
MOJIMATHIIEHTEpedTanar. Yrunmzanus u nepepaboTka
MJIaCTHKA. DJIaCTOMEPHI: CHIUKOHBI.
ITonuMepsl cHENUAJbHOTO Ha3HadyeHHs (TedJioH, KeBiap,
DJIEKTPONPOBOIAAIINE HOJIUMEPHI, OMOpa3aaraeMele IOJUMEDEI).
[IpakTrueckas pabota 1
No 8. Pemienne 5KCrepUMEHTAIBHBIX 3a7ad IO TEMeE
«Pacno3HaBaHMe IIJJaCTMACC U BOJIOKOHY
1y (1P) Pa3nen 6*. UTorosoe moBropeHue 54 (5P)
1P | UToroBasi koHTposIbHast padora 3a Kypc 10 kiaacca 1p
lenernueckass  CBsSI3b  MEXAY  PAa3IMYHBIMU  KJIacCaMU 2P

OpraHn4YCCKUuXx CO€OUHEHMUI
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Beruncnenusi: —  ompenelieHue MOJCKYISIpHOW  (PopMyITbl
OpPraHWYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB,
BXOJIIIIUX B €ro cocraB, Mo macce (00bEMY) TPOJTYKTOB

CropaHMsi; 1O KOJHMYECTBY BellecTBa (Macce, 00bEMY)

NPOAYKTOB  pEaKIWH W/WIA  HCXOJHBIX  BCIIECTB, —

YCTAaHOBJICHUE  CTPYKTYpHOH  (HOpPMYJIBI  OPraHUYECKOTO
BEII[ECTBA HA OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIOCOOOB

MOJTyYEHHS.

2P

1 u B Heged10, Beero 35 y,

U3 HUX 3 4 — pe3epBHOE BpeMs

3 4 B Heea10, Becero 105 u,

u3 Hux 10 4 — pe3epBHOEe Bpems
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