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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yOIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnOJNOXKeHHW «CTparernm pasBUTHS BoOcOUTaHuA B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
Yel0BeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumMuyeckoe oOpa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero 00pa3oBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepxkanue npeamera «Xumus» (10 kmacc, 0a30BbI YpOBEHb
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJAEPXaHUS KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKHW: CUCTEMa 3HAHUM M0 HEOPTaHUYECKON XUMUU (C
BKJIFOYEHUEM 3HAHUU U3 OOILIEH XMMHHM) U OpraHu4eckoil xumMuu. @opMupoBaHue
JTAHHOM CHCTEMbl 3HAHUI NMpPU M3YUYEHUU NpeIMeTa 00ecreurBaeT BO3MOXKHOCTh
paccMOTpEeHHUs BCETO MHOTO0Opa3usi BEIIECTB Ha OCHOBE OOLIUX MOHSITHI, 3aKOHOB
Y TEOPUU XUMUH.

CrpykTypa coaepxkanusi KypcoB — «Opranudeckasi XuMus» c(pOpMHUpPOBaHa B
nporpaMme Mo XMMUU Ha OCHOBE CHCTEMHOIO MOJXO0Ja K M3YYEHHUIO Y4eOHOro
MaTepuanga U 00yCJOBJIEHA UCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHM4eCKOM XHMHH
BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOW TEOPUU CTPOECHUS
OpraHMYECKUX COEIMHEHHMH, a TakKe Ha YpPOBHE CTEPEOXUMHUYECKHX H
ANIEKTPOHHBIX MPEACTaBICHU O cTpoeHHH BeulecTB. CBeneHus 00 M3ydaeMbIX B
Kypce€ BEIIECTBAX JAalTCS B PAa3BUTUM — OT YIJIEBOJOPOJOB JO CIOXKHBIX
OMOJIOTMUYECKH aKTUBHBIX coelMHEeHUi. B Kypce opraHnyeckoil XuMuM MmoaydaroT
pa3Butue coOpMHpOBaHHBIE Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
NEepPBOHAYAJIbHBIE TPEACTABICHUS O XHUMHYECKOW CBA3M, KIACCU(PUKAIMOHHBIX
NpU3HAaKaxX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMHUYECKOU pEaKInu.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSX MPOTEKaHUs IOMNOoJIHAeTcss B Kypcax 10 kiacca sneMeHTaMu
COJIEpKaHMs, UMEIOIIMMHU KYJIbTYPOJOTMYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUH C APYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMaX, CBA3AHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMALMIO M TMPUMEHATh €€ ISl MOIOJIHEHUS
3HAHWM, PEIIEHUs] UHTEIUICKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MCCIIEI0BATEIBCKUX
3ajad. B menom conepikaHue ydeOHOro mnpeamera «XUMHUS») JTaHHOTO YPOBHS
U3Yy4YEHUS OpPUEHTHUPOBAHO Ha (dopmHpoBaHue y oOyyJaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMaHHUS (PUIOCO(CKUX HIEH, TaKUX KaK:
MaTepUalbHOE  E€AMHCTBO  HEOPraHMYEeCKOro W OPraHMYecKoro  MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHHUEM, IO3HABAEMOCTb
MPUPOAHBIX SIBICHUN MyTEM HKCIEPUMEHTA W PEIICHHUS TPOTUBOPEUUM MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  JKOJIOTMYECKMX  MpoljeM, a Takxke npobnemM  cOepexeHus
YHEPreTUYECKHUX PECYPCOB, CIPBS, CO3AAHMS HOBBIX TEXHOJIOTUI U MAaTEPHUAIIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
oOyyaroluxcs NPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJlEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHUCTBUNA, UMEKOIUX 0a30Boe€ 3HAYEHUE A
pPa3NUYHBIX BHJIOB JICSITCIIBHOCTU: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHGOPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITA IPAKTUIECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenojgaBaHus XMMHM KaKk HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO NpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3YUYEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) sBISIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX PA3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMU U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHX 3a/1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HAaYEHUE MPUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

ajanTtanusl 00yJarommxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOH U
HAYYHO-TIONYJISIPHOM HHPOPMAIIMK XUMUYECKOTO COAECP KaHuUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN obsacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooiiero oopasoBanusi, coctaBisieT 34 yaca(l yac B Henemo).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOyraguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» wu  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl.  DOpMANBIETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



VYrneBoawl: cocTtaB, Kiaccu(uKamus — yriieBoJoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie moauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKkue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJu3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPHHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpokcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WJIM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
HOJIMMEPU3ALIHS U MTOJIMKOHCHCALIMSL.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO1ue ecTeCTBEHHO-HAayUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA ITPOTPAMMBI TI0 XMMHUM HA BA30OBOM VYPOBHE
CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOCHHSI OOYYaIOIIMMHUCS MPOTPaMM CPEIHErO OOIIEero
oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM M TpeaAMeTHbIM). HaydyHo-meToaumueckoil OCHOBOWM AJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISIETCS CUCTEMHO-ACSITEIbHOCTHBIM
MOJXOI.

B cooTBEeTCTBHM C CHCTEMHO-IEATENLHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPETHETO 00IIero o0pa30BaHus BhIJEICHBI CIIEIYIONUE COCTABIISIIOIIHIE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON TpaKJaHCKOW HUJECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHIO;

[[€JICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKU XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHus;

HaJM4yue MPaBOCO3HAHUS AKOJOTUUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHs» JOCTUTAIOTCS B €IUHCTBE YU4eOHOM M BOCIUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKHMMHM, COLMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU HU
ujealaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMU B OOIECTBE HOPMAaMU M TPABWIAMH TIOBEIICHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS TUYHOCTH O0YYaIOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpakaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIIHLHOU U
MPAKTUYECKOHN JACSITEIBHOCTH 00YyJaIONUXCsl IO Pean3aIliy IPUHATHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpakaaHCKOrO BOCIMTAHMSA:

OCO3HAHHUSI O0YYaIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;



IPEICTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTHBE;

TOTOBHOCTUM K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IPU CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUHA XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JJOTUKY U apTyMEHTBI APYTUX MPHU aHAIU3€ Pa3TUYHBIX
BUJIOB y4e€OHOM J1eITeNbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOT'O OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEUECTBEHHON XUMUMU;

YBa)KEHUsI K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKOTO MPUMEHEHHSI XUMUHU, OCO3HAHUSI TOTO, YTO
JOCTUKEHHUS] HAyKH €CThb pe3yJbTaT JIMTENbHBIX HAOMIOACHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeca W II03HABATENIbHBIX MOTHMBOB B TNOJYYEHUH U MOCIEAYIOIIEM aHalu3e HHPOpMalUd O MEepeIOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYyalliH, CBA3aHHbIE C XMMUYECKUMHU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJECHUE U MOCTYIIKM CBOMX TOBApPHUIIEH C MO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHUMAaHUs [IEHHOCTEW 310pOBOr0 M 0e30MacHOro o0pasa >KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILUEHUS K
COOCTBEHHOMY (DPM3UUECKOMY U MICUXUYECKOMY 3/10POBBIO;

coOIoIeHNs TpaBUJI O€30MacHOro OOpalleHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYIOBOMH
NEeATEIbHOCTH;

NOHMMAaHHUS LEHHOCTH TMpPaBWI HHIMBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IMOBEAEHUS B CUTYalUsX,
YTIPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEeOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEJOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO TOJIE3HOH,
TBOPYECKOW U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4YaCTHE€ B PEIICHHH MPAKTHYECKHUX 3aJ1ay COLMAIbHON HANpPaBJIEHHOCTH (B paMKaxX CBOEIrO
KJj1acca, LIKOJIbI);

UHTEpeca K MPAaKTHYECKOMY H3YYEHMIO IMpodeccuid pa3iuyHOro poja, B TOM YHUCIE HAa OCHOBE NPUMEHEHUS
IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPy, JIIOJSIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBHUAYaJbHON TpaeKkTOpuu oOpa3oBaHusA, Oyayuiel mnpodeccun u
peanu3any COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EIECO00Pa3HOr0 OTHOMICHHS K TPUPOJE, KAK HCTOYHHUKY CYLIECTBOBAHUSA KU3HH HA 3eMIIE;

NOHMMAaHUS TJ100AJIBHOTO XapaKTepa dKOJIOTMYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHMUSI HEOOXOAMMOCTH MCIHOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBHOTO
IPUPOAOTIOIH30BAHNUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, MPUHOCAIIMX BpPEN OKPYKAlOIIEW MPUPOJHOW CPEAE, YMEHHS NMPOTHO3UPOBATH
HEOJIaronpUsITHBIE KOJOTUYECKHE MOCIEACTBUS NPEIPUHUMAEMbIX AEUCTBUIA U PEJOTBpAIIaTh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTWYECKOIO MBIIUICHUS, YKOJIOTHYECKON KyJIbTYpPBI, OIbITa ACATEIBHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaThCSA MMHU B IO3HABATEJIbHOM, KOMMYHUKATHBHOW W COLIMAIILHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOATH UJIEOJIOTMH XeMO(hoOuHu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHOM
IIPaKTUKH;

NOHUMAaHUsl crneuu(UKd XMMHUHU KaK HayKd, OCO3HaHMS €€ poiau B (OPMHUPOBAHUU PALMOHAIBLHOTO HAYYHOTO
MBIIUIEHUS, CO3aHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpYXKaloUeM MHpPE KaK O €IWHCTBE NPHUPOABI M YEJIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu NpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;



yOeXKAEHHOCTH B O0COOOH 3HAUMMOCTH XHUMHUHU [UJIsI COBPEMEHHOM UMBWIM3AIMH: B €€ TyMaHUCTHYECKOH
HaIIPaBJICHHOCTH U BAKHOM POJM B CO3JaHUM HOBOW 0a3bl MaTE€pUaIbHOW KYJbTYpbI, PELIEHUHU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTIEUEHUH YCJIOBUN YCHEHIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOM KM3HHM Ka)XJAO0ro 4jieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHMSA, WCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJb30BAaTh MOJMyYaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro MHpa U
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JejaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4yHBIX (DAaKTOB H
MMEIOLIUXCA JAHHBIX C LIEJIBIO MTOJIYYEHUs JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUUIsl pELICHUs TPOOJIEM B pealIbHbIX KM3HECHHBIX
CUTYyalUsX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJIyYE€HUIO HOBBIX
3HaHUU IO XMMHH B COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TPy/la B PA3IMUHBIX chepax MpoPecCHOHAIBHOM 1€ATEIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHbIe pe3ybTaThl OCBOCHUS yUeOHOro MpeaMera « XUMHUs» Ha YPOBHE CPEAHEro o01iero oopa3oBaHUs
BKJIFOYAFOT:

3HauUMMble Uil (OPMHPOBAHUS MHUPOBO33PEHHUS OOYyYArOMIMXCS MEXIMCHMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOLIEHAYYHbIE TOHSTHS, OTPAKAIOIIME LIETOCTHOCTh HAy4YHOW KAPTUHBI MHUpAa W CHEUUM(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHSs, SBJIEHUE, MPOLECC, CUCTeMa, HAY4YHbIN (DakT,
IPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNe, HAOIIOACHIE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHue);

yHUBEpCalbHble yueOHble IeHCTBUA (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), OOECHEUMBAIOIINE
dbopmupoBaHre PyHKIIMOHATBHON TPAMOTHOCTH U COLIMAIbHON KOMITETEHLIUH 00YyYarouXcsl;

CIIOCOOHOCTh OOYYaIOIIUXCS HCIOJIb30BaTh OCBOCHHBIE MEXAMCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaAIbHBIC YUeOHbIE NEUCTBUS B TO3HABATEILHON M CONUAIILHOM MPAKTHKE.



MertanpenMeTHbple  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUEC YHUBEPCATbHBIMH  yYCOHBIMH  ITO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJafieHne yHNBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOrHYecKme JeiCcTBUSI:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTyaTU3UpOBaTh MPoOJIeMy, BCECTOPOHHE € pacCMaTpHBaTh;

ONpEeNeNATh eI IEATEebHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTaThl
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMH;

MCIOJIb30BaTh TMPH OCBOCHUHU 3HAHWM MPUEMBI JOTMUYECKOTO MBIIIJICHUS — BBIACIATh XapaKTEPHBIC IPU3HAKU
MOHSATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUME MOHATHUS JJII OOBSICHEHUS OTISIbHBIX
($haKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHUS U KPUTEPHUU IS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIUi;

yCTaHaBJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHHUS (MHIYKTUBHBIC, JCIYKTHUBHBIC, 10 aHAJOTHH), BBISABISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUEHHS,

MPUMEHSThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YyEeMbI€ B XUMUU CUMBOJIMYECKHUE (3HAKOBBIC) MOJIETH, MPEOOPa30BhIBATh
MOJICIbHBIE TIPEJCTABICHUS — XMMHUUYECKUN 3HAaK (CHMBOJI) dJIEMEHTa, XUMUYecKas (popMysia, ypaBHEHHE XUMHUYECKOU
peakiMu — MpU PEIICHUH Yy4eOHBIX I103HABATENbHBIX W MPAKTUYECKUX 3aJlay, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPE/ICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopmynupoBaTh HEJIM U 3aJa4d  KUCCJICIOBAHMS, MCIOJb30BaTh TMOCTABICHHBIE M  CaMOCTOSITEILHO
chOpMyTUPOBAHHBIC BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (POPMUPOBAHUS TUIIOTE3BI IO MMPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W MPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHUsI HaAOMIOJATh 3a XOJOM Ipollecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBaTh 0000IIEHNUS ¥ BBIBOJALI OTHOCHUTEJIIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEIOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;



IpUOOpETaTh ONBIT YYEHHYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TFOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHCKY METOJOB PEIIEHUs MPAaKTUYECKHUX 33]ad, PUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManMK (HAay4yHO-NOIYJIApHAs JHUTEepaTypa XHMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BUIOB U (HOpM
IPEICTABIICHUS, KPpUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyJIMpOBaTh 3aIIPOCHl M MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMAIK, HEOOXOAUMOM 1Is
BBINIOJTHEHMSI Y4€OHBIX 3a]1a4 ONPEEIEHHOTO THUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy mpencTaBieHuss UHGopmauu (CXeMbl, rpaduKu, JUarpaMmbl,
TaOJHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH fA3BIK B KadeCTBE CpPEJCTBAa IMpU paboTe ¢ XHUMUYECKOM HHGPOpManueil: NpUMEHSTbH
MeXIpeaIMeTHbIE ((PU3NUEeCKUE U MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBL, (POpMYIibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JI30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ JAuajiora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyJIHpOBaTh CBOM MPEIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEJIOKEHHON 3a1auH;

BBICTYNAaTh C TNpPE3EHTAlUed pe3yJbTaTOB IMO3HABATEIbHOW MAESTENbHOCTH, MOJYYEHHBIX CAMOCTOSITEIbHO WIIU
COBMECTHO CO CBEPCTHHKAMU IPHU BHINOJHEHUH XMMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThI MO MCCIEAOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peain3alii Y4eOHOTo NMpoeKkTa U (POpMyIHpPOBaTh BBIBOJIbI IO pe3yjIbTaTaM MPOBEAEHHBIX
UCCIJIEIOBaHUM MMy TEM COTJIACOBAHMS MTO3UIIUH B X0/1€ 00CYK/IeHUSI 1 OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBATh U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO JEATEIBHOCTD, ONpeessia e€ el U 3a/1a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuT™m ACHCTBUN MpPU BHINOJHEHUU



y4eOHBIX M HCCIENOBATENbCKUX 3a]ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIN CIIOCOO MX PELICHHUS C YYETOM TMOTYUCHHS
HOBBIX 3HAHHUM O BEIIECTBAX U XUMUYECKHUX PEAKIIHUIX;
OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HA OCHOBE CaMOaHaIN3a U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUA Kypca « OpraHndecKas XuMHUsD» OTPa)karoT:

C()OPMUPOBAHHOCTb MPEJCTABICHUM O XMMHUYECKOH COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJIHU
XUMHU B TIO3HAHUU SIBJICHUM NpUpoAbl, B (OPMUPOBAHMM MBIILICHUS M KYJbTYpbl JIMYHOCTH, €€ (DYHKLIHOHAJIBHOM
IPAMOTHOCTH, HEOOXOJIMMOM JJI pElIEHUS] MPAKTUYECKHUX 3a/1ad U HKOJIOTMYECKM 0OOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3I0POBBIO U IIPUPOJHOU CPELE;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUI 3JIEMEHT,
aToM, OJJIGKTpOHHass o00O0JIoUKa aToMa, MOJIEKYJa, BaJIEHTHOCTb, JJEKTPOOTPULIATEIbHOCTh, XUMHUYECKasl CBS3b,
CTpyKTypHas ¢opmyina (pa3BEpHyTasi U COKpalEHHas1), MOJIb, MOJIApHAsl Macca, MOJISIPHBIM 00bEM, YIIEPOAHBIN CKEJeT,
(GyHKUMOHATIbHAS TPYIIA, pajguKail, U30MEpHsl, H30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPOI U
a30Tco/iepKalllie COSAUHEHUSI, MOHOMED, TOJIMMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCUHEHNS); TEOPUU U
3aKOHBI (TEOpHsl CTpOEHHs opraHuueckux BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHWMHMHM; MHMPOBO33PEHUECKME 3HAHMs, JIEXKallue B OCHOBE ITOHUMAaHHUS
NPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBICHHH, (PaKTOJOTMYECKUE CBEIEHUSI O CBOMICTBAX, COCTABE, MOJIYYEHUHU U
0e30MacHOM HCTOIb30BAHUH BAXKHEUILIMX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOU e TEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISIBISATh XapaKTepHble MNPU3HAKA TMOHSATUN, YCTAHABIMBATH HMX B3aUMOCBS3b,
UCIIOJB30BaTh COOTBETCTBYIOIIUE TIOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHHsS M IPEBPAIIECHUN OpPraHUYECKUX
COCIUHCHUM;

c(OpPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJMKY /I COCTaBICHHUS MOJIEKYJSIPHBIX M
CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMyd OPraHMYECKUMX BEIIECTB M YPAaBHEHUM XUMHUYECKHUX DPEaKIuH,



W3TOTABJIMBATh MOJIETM MOJIEKYJ OPTaHWYECKHX BEIIECTB IS WLTIOCTPAIMA MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUYEHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJIacCy/TpyIIe COeAUHEHHUM (yIiIeBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIDHbIE COCIMHEHHUSI), JaBaTh UM Ha3BaHUsl mo cuctematudeckol HomeHkiarype (IUPAC), a taxxe
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOJb,
mmnepuH, ¢GeHos, GopMalbIerua, aleTalbIeTH, MypaBbHHAs KHCIIOTa, YKCYCHas KHCIOTa, OJICMHOBAs KHCIIOTA,
CTeapUHOBAas KUCJIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUTI0103a, TIUIIKH);

c(hOpMHUPOBAHHOCTh YMEHUS OMPEIEIATh BUIbl XMUMUYECKOW CBSI3M B OPTaHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMECHHS TIPUMEHSTH TIOJIOKECHHSI TECOPUH CTPOSHUS OpraHudecKkux BemecTB A. M. bytneposa s
OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (PU3UUYECKUE U XUMUYECKUE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MIPOMIIICH, alleTHIIeH, OyTaaueH-1,3,
MeTwiOyTagueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATh TEHETHUYECKYIO CBS3b
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUH C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(Th, MPUPOIHBIN T'a3, YToJib),
CIIOCOOBI UX TIEPEPAOOTKHU U MPAKTUIECKOE MPUMEHEHUE MPOIYKTOB MEePepadOTKY;

c(hOpPMHPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYMCICHHUS N0 XUMHUYECKUM YpaBHEHUsSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIICCTBA WM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMS, UCIIOJIb3yEMbIX
B XMMUU TIPH U3yYCHUU BEIIECTB U XUMUYECKUX SBJICHUUN (HAOIIO/IEHUEe, U3MEpPEHUE, HKCIICPUMEHT, MOJCITUPOBAHUE),
WCITOJIP30BaTh CHUCTEMHBIC XUMWYECKHE 3HAHUS JUIS TPUHATHS PEIICHWA B KOHKPETHBIX JKM3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECCTBAMHU U UX MPUMCHCHHUEM;



c(OPMUPOBAHHOCTh YMEHUN COONIOJATh TPaBHJA IMOJIb30BAHUS XHUMHUYECKOM TOCynoil U J1a00paTOpHBIM
0o0Opy/lOBaHUEM, a TakXKe MpaBWiia OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHMSIMH TIO BBIIIOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBITIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILCHUsS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUU, MOJYyUYECHUE ITUIICHA U U3YUEHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEIECTB,
JeHaTypanus OeIKOB P HarpeBaHUM, [BETHBIE PEAKIIMN OEIKOB) B COOTBETCTBHHU C MPABUJIAMH TEXHUKH O€30MacHOCTH
npu oOpalleHHMH ¢ BeUIECTBAMH M JIaOOpaTOpHBIM O00OpYAOBaHUEM, NPEACTABIATh PE3YNbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3alKucH YPaBHEHHM COOTBETCTBYIOIIMX peakiuii U (HopMylIMpoBaTh BBIBOIBI Ha OCHOBE ITHX
pe3yNbTaTOB;

c(hOpMHPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0O HH(POPMAILIHMIO, TOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBAa MAacCOBOM HH(popMannu, NHTEpHET U IpYyTruXx);

c(OpMUPOBAHHOCTh YMEHUH COOIOAATH MpaBUiIa SKOJOTHUECKH LIETIECO00PA3HOTO TOBENCHUS B OBITY M TPYIOBOM
JESTEIBHOCTH B LIEISAX COXPAHEHMs] CBOErO 3JI0pPOBbS M OKpY)Karolled NPUPOJHON cpeibl, OCO3HABaTh OIMACHOCTb
BO3JICHCTBUSI HA )KUBBIE OPTAHU3MBbI ONPECIEHHBIX OPraHUYECKUX BEIIECTB, MOHMUMas cMbIci nokazarens [1/1K, noscuats
Ha TpUMepax CoCcoObl YMEHBIICHHSI U MTPEIOTBPAILEHHUS MX BPEIHOTO BO3/ACHCTBHS HA OPraHU3M YeJIOBEKa;

JUIE OOYyYaromMxcsi C OrPaHWYCHHBIMH BO3MOKHOCTSIMH 3J0POBbS: YMEHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUIECKHX SBICHUIA;,

JUTSI CJICTIBIX M CITA00BUIANIUX O0YYarOIIMXCA: YMEHHUE UCTIOIB30BaTh pebe(HO-TOUeUHYI0 cucTeMy 0003HaueHui J1.
bpaiins s 3anucu XumMudeckux (Gpopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM (ungposbie)
Ne i/m Kontpoabsubie | IIpakTnueckune
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIC

padoThI padoThI pecypes!




Paznen 1. TeopeTuueckue 0CHOBBI OPraHUYECKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHUS OPraHUYECKUX COCIMHEHUN A. 3
M. Bytneposa

Uroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl

2.1 [IpenenbHble YIIIEBOAOPOIbI — AJTKAHBI 2

29 HenpenenbHble yrieBogopo/Ibl: alKEHBI, 6
' AJKa/IMEHBbI, ATKUHBI

2.3 ApomaTuieckue yrieBoaopoabl 2

54 [TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB U 3
' ux nepepaboTka
Hroro no pazneny 13
Paznen 3. Kucsiopoacoaep:kaniue oprannyeckue coeinHeHust

3.1 Cnuptsl. @enon 3

39 Anpaeruasl. KapOOHOBBIE KHCIIOTHI. 7
’ Croxusie 3GUpBI

33 YrneBoibl 3
Hroro no pazgeny 13
Pasnen 4. A3oTcoaepxkaiiye opraHudecKkue coeIMHeHus

4.1 AMUHBL. AMHHOKHCITOTHI. bemku 3
Uroro no pazgeny 3
Paspnen 5. BeicOkoMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBIE
ara uudgpoBbie
Ne i/ Tema ypoka Kontpoabubie | IlpakTnueckue A op
Beero U3y4eHus o0pa3oBaTe/ibHbIE
padoTnI padoThI
pecypchl

) IIpenMer opraHuyecKoi Xxumuu, eé 1 0 0

BO3HUKHOBCHHE, PA3BUTHE U 3HAUCHHUE 04.09.2025

OCHOBHBIE TIOJIOKCHUS TEOPUHU
2 XUMHUYECKOTO CTpoeHHs A. M. 1 0 0 11.09.2025

byrtneposa
3 AnkaHbl 1 0 0 18.09.2025
4 A I 0 0

JIKQHBI 25.09.2025

5 Askenbl 1 0 0 02.10.2025

A 1
6 JIKCHBI 0 0 09.10.2025
7 Ankanuensl. Kayuyku 1 0 0 16.10.2025
8 ATKUHBI 1 0 0 23.10.2025
9 ApeHbl 1 0 0 06.11.2025
10 [IpupoIHBII M NOMYTHBIN ra3sl 1 0 0

13.11.2025




11

Hedth 1 ciocoOw1 €€ nmepepaboTku

20.11.2025
12 Kamennsrii yrosp u ero nepepadboTka 27.11.2025
IToBTOpenue n o6001IEHNE
13 VYIII€BOAOPOIbI U MX IPUPOIAHBIE 04.12.2025
HCTOYHHKH.
Kontpomnbnas padora Ne 1 «Teopus
14 CTPOCHUS OPraHNYIECCKUX COCTUHEHUU 11.12.2025
A.M. BytnepoBa. YrieBoaopoash»
15 OnHOaTOMHBIE CTUPTHI 18.12.2025
16 OnHOaTOMHBIE CITUPTHI 25.12.2025
17 MHOroaToMHbIE CITUPTHI 15.01.2026
18 ®denon 22.01.2026
19 Anbpaeruapl 1 KETOHBI 29.01.2026
20 Kap6OHOBBIe KHCJIIOThI 05.02.2026
21 Cnoxubie 3¢upst. XKupbl 12.02.2026
22 VYrieBobl 19.02.2026
23 AMUHEBI

26.02.2026




24

AMUHOKHUCIIOTEI

05.03.2026
25 berin : 12.03.2026
[TpakTrueckas padora Ne 1.
26 I/I,HCHTI/I(l)I/IIiaI_[I/I}I OpraHUYECKUX 1 19.03.2026
COCIMHEHU I
[ToBTOpenue u 0606menue Kucnopos -
27 U a30TCOJEpIKAIINE OpraHUUEeCKHe 1 26.03.2026
COCIMHCHHUSI.
CamocrositensHas pabota «Kuciaopo-
28 U a30TCOJEpIKAIINE OpraHUUEeCKHe 1 09.04.2026
COCJIUHECHHU S
29 buorexnonorus 1 16.04.2026
30 [Tonumepst 1 73.04.2026
31 CuHTEeTHYECKHE TOJIMMEPBI 1 30.04.2026
1 [TpakTryeckas pabora Ne 2 1
PacnoznaBanue riactmacc U BOJIOKOH 07.05.2026
33 KonTtponbHas pabora 1 14.05.2026
34 PesepBHoe Bpems 1 21.05.2026
OBUIEE KOJIMYECTBO YACOB I10 34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

1.1

CpopMHUpPOBAaHHOCTh MPEJACTABICHUNH O XMMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJU XUMUU B TO3HAHUU
SBIIGHUWA TpUPOIbI, B (POPMHUPOBAHUHM MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOU IS
pelieHus MPAKTUYECKUX 3a7ad M SKOJOTUYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnagenne cuctemMoii XUMHUYECKMX 3HAaHUH, KOTOpas BKIIOYAET:
OCHOBOTOJIAraroime TOHSTHS (Monexyna, BaJICHTHOCT,
3IEKTPOOTPHUIIATEIFHOCTh, CTENIEHb OKHCIICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJSPHBIM OOBEM, YIJIEPOJHBIA CKEJET,
GyHKIIMOHATBHAS ~ Tpynma,  pagudkal,  U30MEpUs,  HM30MEpHI,
TOMOJIOTUYECKHN PsAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- |
a30TcoJepKallie COEAUHEHMs, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yrneBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpPOCHMsI opranudeckux BemectB A.M. Bytnepona),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHH SI3bIK XUMHUH, (PaKTOJIOTHYECKUE
CBEICHMS O CBOWCTBAaX, COCTaBe, TMOJIYYECHUHM H O€30IMacHOM
WCIONB30BAHUM BAKHEMIIMX HEOPraHWUYECKHMX W  OPraHUyYecKHX

BELIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YeIOBEKa

1.3

ChopMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTEepHbIE MPHU3HAKU
MOHATUN,  yCTaHABIMBAaTBL WX  B3aWMOCBS3b,  HCIIOJIb30BAaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOIb30BATH XMMUYECKYIO CHMBOIHUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) ¢GOpMyn OpraHUYeCKMX BEIIECTB H ypaBHEHUH
XUMHAYECKHX PEaKIUH, H3rOTaBIMBATh MOJICITH MOJIEKYJT OPTaHUIECKUX
BCIICCTB IS WJUIIOCTPpAIMU HUX XUMHUYCCKOI0 W MPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

ChopMUPOBAaHHOCTh ~ YMEHHH  yCTaHABIMBaTh  IMPHHAUICKHOCTD
HU3YYCHHBIX OpPTraHU4YCCKUX BCHICCTB IO HUX COCTAaByY MW CTPOCHUIO K
onpeneaéHHOMY Kiaccy (Trpymnne) COoeAHMHEHUH  (YIJIEBOJIOPOIBI,
KHCJIOPOA ¥ a30TCOACPIKAIMe COCAUHEHHS, BBICOKOMOJIEKYJISIPHBIC
COCJMHEHUS), JaBaTh WM  Ha3BaHWs IO  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONpPEAENATh BUAbBl XUMUYECKOW CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OAUHApPHBIE U KPaTHbIE)

1.6

ChopMHpOBaHHOCTh YMEHHUSI TMPUMEHATH: IOJOXKEHUS  TEeOopuu
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 11 0ObscHEHUS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpraHn4CCKHUC COCAUHCHUA. BLICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MNPUBOAMTH TPUBHUAJIbHBIE Ha3BaHUs
OTJEJIbHBIX OPraHUYECKHUX BELIECTB (ITWIIEH, MPOMMIEH, aleTUJIEH,
STUJICHIJIMKONb, TIUIEPHH, (eHod, (OopMalbJerui, aleTanbIeru,
MypaBbHHAsl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PpyKTO3a, Kpaxmal, ILeJUI03a,

TJIALKH)

2.2

ChopMupoBaHHOCTh yMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKkne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTABUTENIEH
pPa3IUYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH, JTaH, JTHUJICH,
MpOMUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OeHzodn,
METaHOJI, ATAHOJ, STUJICHIJINKOIb, TJIMIEPHH, (EHON, aleTaabIeTum,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

aMUHOYKCYCHas KUCJIOTa)

23

C(I)OpMPIpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKOY TUITHYHBIMHA MNpeaACTaBUTCIIAMHA Pa3IMIHBIX KJIaCCOB
OPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHWYCCKUX

peaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYII
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CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOAHOTO CBIPhs (He(pTh, MPUPOAHBIN Ta3, YTOJb), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu

XUMHA U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAaHH, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




BCIIECCTB MW  XHMHWYCCKHUX SIBJICHHUI (Ha6J'IIO,I[eHI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MO[[eJII/IpOBaHI/IC), HCIIOJIB30BaTh CHUCTCMHBIC
XUMHUYCCKUC 3HAHUA 4 [PUHATUA pemeHm"I B KOHKPCTHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yMEHHH COOJIOIaTh TPaBWIA TOJB30BAHUS
XUMHYECKOH TOCynoil u 1abopaTOpHBIM O0OpPYJOBaHHEM, a TaKXKe
npaBuia OOpaleHHsl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB
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CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN
9KCHEPUMEHT (IPEeBpALCHHsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECCTBECHHBIEC PEAKLIUU
OpPTaHUYECKUX BEIIECTB, JCHATypauus OCIKOB IIpH HarpeBaHUH,
LIBETHbIE peaklUUU OENKOB) B COOTBETCTBUM C IpaBUIAMHM TEXHUKU
0€30IacCHOCTH MpH OOpallleHuH C BeleCTBaMU U J1abOpaTOpHBIM
000pyJ0BaHUEM; IIPEACTABIIATH pe3yabTaThl XUMHUYECKOIO
SKCHEpUMEHTa B (OpME 3aluch ypaBHEHHHA COOTBETCTBYIOIIMX

peakiuii 1 GopMyITHPOBATh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA WIIH
MIPOJYKTa PeakKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

3.5

C(I)OpMI/IpOBaHHOCTI) yMeHI/Iﬁ KPpUTHYCCKU AHAJIIU3UPOBATH
XUMHYCCKYIO I/IH(i)OpMaHI/IIO, moJIy4a€Myr0 M3 pa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTh yMEHUH COOMIOAATH MpaBHJa SKOJIOTUYECKH
1enecoo0pa3Horo MoBeNEHUss B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS M OKPYXKArOLEH HNPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JCHCTBHS Ha XKUBBIE OPraHU3MBbI
OINpEAEIEHHBIX OPraHNYECKUX BEIIECTB, IOHUMas CMBICI IOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHS] U TMPEAOTBpAIllEHUs UX BPETHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHHU

1.1

[Ipenmer opraHnuecKkOM XMMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJYYEHUU HOBBIX BEIIECTB M MaTepUANIOB. Teopus CTPOCHUS OpPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE OJIOKEHUS

1.2

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['omMonorus, wuszoMepus.
XuMHUecKasi CBSI3b B OPraHUYECKUX COCJAMHEHHUSX — OJMHAPHBIE M KpPaTHBIC

CBA3U. HpeﬂCTaBHeHI/Ie () KJ'IaCCI/I(l)I/IKaI_H/II/I OpraHUYCCKUX BCIICCTB

1.3

HOMCHKHaTypa OpPraHu4YCCKux CO@I[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaﬂ) U TPUBUAJIbHBIC

Ha3BaHUS BaKHEHUIITHX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHn4CCKUX BCIICCTB

YrieBogopoibl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TI'OMOJIOTMYECKHH psaa. MeraH u draH —
IpOCTEeHIINe NPEeACTaBUTEIN AIKaHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuu 3aMeIleHUs U TOpPEHMs), HAaXOXJIEHHE B TNPUPOAE, IOJIyuYeHUE U

IIPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psf. DTWIEH M NpPOMNMIEH —
IpOCTEHIINE TPEACTAaBUTEIN AIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApaTallUM, OKHCICHHUS U

HOJ'II/IMepI/ISaHI/II/I), MOJIYUYCHHEC U IPUMCHCHUEC
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Ankanuensl: Oytamuen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaxHEWIIHe
XMMHYECKHE CBOMCTBA (peakuus noaumepusanun). Ilomyuenune cuHTeTHYECKOTO

Kay4dyKa U PE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTUYECKUN Psiil. ALETHIICH —
NPOCTEUIINIA TpeACTaBUTENb aJKUHOB: COCTaB, CTpPOEHHUE, (HU3UUYECKUE U
XUMHYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THpATAIUH,

TOpPEHMsI ), OJy4YeHUe U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME W XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOJTyUYeHHE U IpuMeHeHue. Tomayou:
COCTaB, CTpoeHHE, (HU3MYecKue W XHMHUYECKHE CBOWCTBA  (peakiuu
raJJOTCHUPOBAHUSI M HUTPOBAHMS), MOIy4YEHHE M MpHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHueckas CBS3b MEXAy YIJIEBOJOPOJAMH, NPUHAMISKAMIUMU K

Pa3IMYHBIM Ki1acCcaM

2.6

[TpupoaHBIe HCTOYHUKH YIIIeBO0pO0B. [IpupoaHbliil ra3 u nonyTHsle HETAHBIE




ra3el. Hedtp u e€ mpoucxoxnenune. CriocoObl nmepepaboTku HeTH: MeperoHka,
KPEKUHT (TEPMHUYECKUI, KaTaluTU4eckuit), nuponus. [IpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KameHHBINH yroias u

MIPOJYKTHI €ro nepepadoTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJ: CTpOEHUE, PU3NIECKUE
H  XHMHYECKHE CBOMCTBaA (peakiuu c AKTHBHBIMH MeTaJlJIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), IpUMEHEeHUe. BoaopojHbIE CBS3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJia M 3TaHOJAa Ha OPraHU3M 4YeJIOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIMKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XUMUYECKUE CBOWCTBa  (B3aMMOJCHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KaueCTBEHHAsl peakilisi Ha MHOTOATOMHBIC CIUPTHI). JlelicTBHE Ha OpraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TJIMOCPHUHA U STHJICHIJTIMKOJIA

3.2

deHout: CTPOCHUC  MOJICKYIJIbI, (1)I/ISI/I‘IGCKI/IG M XUMHYECKHME CBOMCTBA.

Tokcuunocts enona. [lpumenenue penona
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Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE U
XMMHYECKHE CBOMCTBA (peaKIMK OKWCICHHUS W BOCCTAHOBIICHHUS, Ka4eCTBEHHBIE

peaxkuun), noJy4eHrue u NpuMeHeHne

3.4

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBbIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHUCJIOTBI: CTPOEHUE, (pU3nuecKkue U XMMUYECKHe CBOMCTBa (CBOMCTBA, o0IIMe A
Kjlacca KHCJIOT, peakius »TepuuKalnuu), TMOJy4yeHHEe U IpPHUMEHEHHUeE.
CTeapI/IHOBaSI U OJICMHOBAad KHCJIOTBI KaK NPCACTABUTCIIN BBICIHHUX Kap6OHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

3.5

Cnoxxnbie 3(UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBoasl: coCTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, - M IOJIMCaXapubl).
I'moko3a — mpocredmmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyueckre U XuMHUYeckue cBoicTBa (B3aumoaeiicteue ¢ ruapokcugom meau(ll),
OKHCIICHME aMMHayHbIM pacTBOopoM okcuaa cepedpa(l), BoccraHOBIeHHE,
OpOKeHME TIIIOKO3bl), HaXOXJEHHEe B NPUPOE, NMPUMEHEHHe, OHoJornyecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IITIOKO3bl. KpaxMan u 1mesmirono3a Kak
npupofHble nonuMepbl. CTpoeHue Kpaxmana M LeJIrosio3pl. dusnueckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KaYECTBEHHAsl PEAKIUS C HOA0M)

A30TCoIepIKaIe OpraHuIeCKHe COCTMHCHUS

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuveckue coenuHeHus. Du3nueckue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMmepe TiauiuHa). buonoruueckoe




3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

benku kak INpuUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,

4.2 BTOpUYHAS U TPETUYHAs CTPYKTypa O€lKOB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, ACHATypalts, KaUeCTBCHHbIE PEaKIMK Ha OeJIKU
5 BBICOKOMOIEKYIISIPHBIE COCITUHEHUS
OCHOBHBIE MOHATUS XUMHMHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMEp,
51 IIOJIUMED, CTPYKTYPHOE 3B€HO, CTEICHD MOJIUMEPU3ALUH, CPEAHAS MOJIEKYJIIpHAs
' Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —
MOJIMMEPHU3aLMsl U TIOJTMKOHIEH CaIHs
3KCH€pI/IMeHTaJH)HI)Ie MCTOAbI H3YYCHHA BCHICCTB HU HUX HpCBleIIIGHHfII
52 03HaKOMJIEHHE ¢ 00pa3LiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay41yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pE3UHbL

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

» Xumus. 10 xnacc. I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.

AxkrmmmonepHoe obmiectBo «M3aarenberBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET







