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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMHH Ha ypOBHE cpeaHero oOmiero oOpa3oBaHusi papaboTaHa Ha
ocHoBe @DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanum B Poccuiickoii
Oenepaunn», TpeOOBaHUI K pe3ylibTaTaM OCBOeHHs (efepanbHON 00pa3oBaTeIbHON MPOTrpaMMBbl
cpeanero obmero oopazosanuss(P@OIl COO), npencrasieHHbx B PenepaibHOM TOCYJapCTBEHHOM
obpazoBatensHOM cTangapte COO, ¢ yuérom Konuenumu npenojaBaHus y4eOHOTO INpeaMeTa
«Xumusa» B oOpa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepanuu, pealn3yrmUX OCHOBHbBIE
o0Opa3oBaTeNnbHbIe NMPOTPAMMbI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3oBanus ydamuxcs 10 kmaccoB. M3yuenue npeamera, peain3zyemMoe B
ycinoBusix  auddepeHIupoBaHHOTO,  MPOPUIBLHOTO  OOy4YeHHWs, MPU3BAHO  OOCCIICUYHTH
0011e00pa3oBaTeNbHy0 U OOMICKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
U ajanTalud MX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHM B COIIMYME, a TaKke s
MPOJOIKEHHs] 00YUYeHHsI B OpraHu3alugax NpodecCHOHATBLHOrO 00pa3oBaHUs, B KOTOPBIX XHUMHUS
SIBJIIETCS. OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B mporpamme 1m0 XuUMHHM Ha3Ha4eHUE TpeAMeTa «XHUMHs» TOJIydaeT MOJpOOHYIO
UHTEpPIIPETallMI0 B COOTBETCTBUM C OCHOBomojiararommmu nonoxenuasmu OIroc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHusl, pPe3yabTaToB OO0y4YeHHUS U TPeOOBaHUN K YPOBHIO
MOATOTOBKU  BBIMYCKHUKOB. CBUIETENHCTBOM TOMY SIBJISIFOTCSI  CJIEAYIOIIME BBIMOIHIEMbIS
POTPaMMOii 110 XUMHH (HYHKIIUU:

¢ uH(pOPMAIMOHHO-METOAWYECKas, pealu3alus KOTOpoil oOecreurBaeT MOIy4YCHHE
MPEJCTAaBICHUS O UENAX, COJACPKAHWHW, OOIIEH CTpaTernu OOydYeHUs, BOCIHMTAHUS W
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU IpeIMeTa, M3y4aeMOro B paMKax KOHKPETHOIO
npodus;

® OpraHW3alMOHHO-TUTAHUPYIOIIAs, KOTOpasi MpeaycMaTpUBaeT OIpeesieHUe: TPUHIUIIOB
CTPYKTYpPUPOBAaHUSI ¥  IOCJIEJOBAaTENIbHOCTH  HU3y4eHHMs  y4eOHOro Marepuana,
KOJIMYECTBEHHBIX M KAa4YEeCTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOJ0B K (OPMHUPOBAHUIO
COJZIEp)KATENIBHOM OCHOBBI KOHTPOJII H OLEHKM 00pa3oBaTeNbHBIX TOCTH)KEHUI
o0yyaroImuxcs B paMKax HTOIOBOM aTrecTtaliMu B (OpMe eIMHOr0 TOCYAapCTBEHHOIO
9K3aMeHa 110 XUMHH.

[Tporpamma jyist yriryOEHHOTO U3YUESHHS] XUMUH:

e YCTaHABJIMBACT MHBAPMAHTHOE MPEIMETHOE COJIEpXkKaHUe, 00s3aTeNbHOE A U3YyUCHUS B
paMKax OTAEIBHBIX MpodUiIe, MpexycMaTpruBaeT paclpeneieHue U CTPYKTYPHpPOBaHUE
€ro IO KJIACCaM, OCHOBHBIM COJIEPKaTEILHBIM JIMHUSAM/pa3/ieliaM Kypca;

e aéT MpPHMEpPHOE pacIpeelieHne y4eOHOro BpEeMEHH, PEKOMEHIYyeMOTro s W3YydeHHs
OTIEIBHBIX TEM;

e TpeUIaraeT MPUMEPHYIO MOCIIEI0BATEIFHOCTh H3YUYCeHUsI y4eOHOro MaTeprana ¢ y4EToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3CH;

e 1aéT METOAMYECKYI0 HHTEPHpETAlMio Ieliell ¥ 3aad  MW3ydeHWs TNpeaMera Ha
yriIyOJaEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO O0ILEero
00pa3oBaHMs, COIEPKATENbHON XapaKTEePUCTHKH IIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3zoBaTeIbHON MPOTPAMMBI CPEIHETO OOIIETo 00pa3oBaHUs (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
MO03HABATENIbHBIX JAEHCTBHIM 00yUaroIIerocs o OCBOCHUIO COJIEPKaHUS MIPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIUAM B IIPOTrpaMMe 10 XMMUU MPEAYCMOTPEHa MPEEMCTBEHHOCTh C

oOyuyeHHeM XMMHUU Ha ypOBHE OCHOBHOrO 00Iero oOpa3zoBaHHUsS. 3a IpelelaMy YCTaHOBJICHHOM



MPOrpaMMOil MO0 XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH COJEp)aHUS Y4eOHOTO
npeamera «XuUMHUs» OCTaéTcs BO3MOXKHOCTh BBIOOpa €ro BapUaTHBHOM COCTaBISIONICH, KOTOpas
JIOJKHA OTPENENIATHCA B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B cootBercTBUU ¢ KOHIeNTyaibHbIMU noJ0keHUsIMU PT'OC COO 0 Ha3HAYEHUHU TIPEAMETOB
6a3oBoro u yrayOnéHHOro ypoBHel B cucreme auddepeHunpoBaHHOrO OOy4YEHHsS Ha YpPOBHE
cpeaHero oOmero o0Opa3oBaHHs XUMHS Ha YpOBHE YIIIYOJEHHOTO M3Y4YEHHUs HAIlpaBlieH Ha
pealin3alnio MPEeeMCTBEHHOCTH C MOCJIEAYIOIIMM 3TallOM MOJy4YeHUsI XUMUYECKOro 00pa3oBaHUs B
pamMKax HM3y4eHHUs CHEIMAIbHBIX €CTECTBEHHO-HAYyYHBIX W XMUMHYECKHUX AMCLUMILIMH B By3aX H
OopraHm3anusx cpefaHero mnpodeccuoHanbHoro odpazoBaHus. B 3Toi cBsi3u u3yueHuUe MpenmMera
«X¥MHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha paCIIMpPEHUE U YIiayOJeHHE TEOPETHUYECKOH U
MPAKTUYECKON MOATOTOBKH 00YYaIOIINXCs, BBIOPABIIMX ONpPeNeIEHHBINA MPOpUIb 00ydYeHUs, B TOM
YHclie ¢ MEePCIEeKTUBON MOCIHEAYIOUIEro MOMyYeHUs XMMHUYECKOTOo 0oOpa3oBaHMs B OpraHU3aIUsIX
npodeccuoHaibHOro oOpa3zoBanusi. Hapsimy ¢ atuMm, B cBete Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHs (elepaabHOl 00pa3oBaTeNbHONM MPOTPaMMBI CPETHETO
obmiero oOpa3oBaHUs M3y4YCHHE MpeaMera «XHUMHUS» OPUEHTHPOBAHO TAKXKE Ha peIICHUE 33134
BOCIHUTAHHUS ¥  COLUMAIBHOTO pa3BUTUS  OOydamoImIuxcs, Ha ¢GOpMUpOBAHHE Y HHX
OOIIEHHTEIUIEKTYAIbHBIX YMEHHM, YMEHUW palMoHaNu3alluud Y4eOHOro Tpylda U OOOOUIEHHBIX
CTIIOCOOOB JESITEIBHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HaIIPEIMETHBIA XapaKTep.

CocraBngomuMu  npeaMera «XUMHs» Ha ypOBHE YINIYOJIEHHOTO H3y4YEHHUS SBISIOTCA
yrayOonéHnele Kypcbl — «Opranuueckas xumus» u «OOmias ¥ HeopraHnuueckas xumus». [Ipu
OTIpeAeNICHUN TOJAXO0J0B K OTOOPY U CTPYKTYPHOW OpraHu3allld COAEpKaHMUS ITUX KYpCOB B
[IporpaMMe o XUMHH 3a OCHOBY HpHHATHI nosioxkeHus ®I'OC COO o paznuuusax 6a3oBoro u
yrIyON€HHOTO YPOBHEH M3y4YeHHUs IPEaMETa.

OcHoBy coaepxkanust KypcoB «Opranuueckas XuMus» U «O01as 1 HeopraHu4eckasi XUMHUsDH)
COCTaBJISIET COBOKYITHOCTH MPEIMETHBIX 3HAHMM M yYMEHM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO
U3YYEHHUs MpeaMeTa. DTa CUCTeMa 3HaHWM MOJy4yaeT ONpeaeaEHHOE TEOPETUUYECKOE JIONOIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHNK 00BEM (PaKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HM3ydeHHUs NpeaMeTa oOecredeHa BO3MOKHOCTh 3HAYMTEIbHOTO
yBEeIMYEHUsI 00bEMa 3HAHUM O XMMHYECKHUX JIEMEHTaX M CBOWCTBaX MX COCIUHEHHUH Ha OCHOBE
paciidpeHuss U yriyOJleHHs TNpPEeACTaBIEHUNH O CTPOCHUM BEIIECTBA, XHWMHUYECKOW CBS3U H
3aKOHOMEPHOCTSIX MPOTEKaHHWsl pPEaKIHUi, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHYECKON
KMHETUKM U TepMOAMHaMUKH. M3ydeHue nepuoauueckoro 3akoHa u llepmonnueckoil cucremsl
XMMHUYECKHUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHX IMPEJICTABICHHUIX O
CTPOEHHM aTroma. XHMMUYECKasl CBSI3b OOBACHSAETCS C TOUKH 3PEHMSI SHEPreTHYEeCKHX HM3MEHEHUI
npu e€ oO0pa3oBaHMM W pa3pylIEHUHU, a TaKXKEe C TOYKU 3pEHUS MEXaHU3MOB €€ 00pa30BaHHUS.
W3yuenne TUIOB peakiyii TOMOIHAETCS (POPMUPOBAHUEM IPEJICTABICHUH 00 3IEKTPOXMMHYECKUX
mpoueccax M 3JEKTPOJIM3€ PACIIIaBOB U PACTBOPOB BELIECTB. B Kypce opraHMueckoil XMMHH IIpU
PacCMOTPEHUH PEaKIMOHHON CIIOCOOHOCTH COEIMHEHUH yAenseTcss 0coboe BHUMaHHE BONPOCAM
00 371eKTPOHHBIX AP (HeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX peaKIHi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHHEe KypCOB XMMHHU YIIyOIEHHOTO YpOBHS
M3YUYEHHs JJIs1 KJIACCOB OMpeeNEHHOro nmpouis (rJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K 0OIIell cucTteMe MpeaIMEeTHBIX 3HAHWUN) OKa3bIBalOT BIMSIHHE CMEKHBIE MPEIMETHI.
Tak, HanpuMep, B COAEpKaHUM MpPEaMeTa IJs KJIACCOB XMMUKO-(PU3UUecKoro npoduis Oonblioe
3HaYeHHe OyAyT HMMETh JJIEMEHTHl y4eOHOro Marepuana o obmed xumuu. [Ipu usydeHun
npeaMera B JaHHOM Ciydae akIEeHT OyAeT clesaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh
3aKOHOB M T€OpUU B XMMHUU U B (pU3MKE: aTOMHO-MOJIEKYJsipHasi Teopus (MOJEKyJIsIpHas TEOpUs B
¢u3MKe), 3aKOHBI COXpPAHEHUS MacCchl M DSHEPIrUH, 3aKOHbl TEPMOJMHAMHKH, DSJIEKTPOJIHN3a,
IIPEJICTABIECHNS O CTPOCHUH BEILECTB U IPYTO€.



B To ke Bpemsi B comepkaHHH IMpeaMeTa IS KJIACCOB XUMHUKO-OHOJIOTHYECKOTO MPOQUIIS
OoNbIIMK YAENbHBIM Bec OyIeT MMETh OpraHuveckas Xumus. B 3TOM ciydae mpenocTaBiseTcs
BO3MOKHOCTh ISl 00jiee 0OCTOSTEIEHOTO PACCMOTPEHHSI XMMHYECKOW OpPraHW3allud KIIETKH Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOAT, K TMPUMEPY, TaKHe CTPYKTYpHBIC
KOMITOHCHTBHI, KaK JIMMUIBI, OCIIKH, YTIIEBOIbI, HYKIEMHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS
O COCTaBE€ M CBOWCTBAaX NPEACTABUTENIEHM OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYKAT
OCHOBOM JJISl U3YYCHHSI CYITHOCTH MPOIECCOB (POTOCHHTE3A, AbIXaHUs, TTUIIICBAPCHHS.

B mmane dopmMupoBaHHs OCHOB HAay4YHOIO MHMPOBO33PECHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TMO3HAHUSI U OIbITa MPAKTUYECKOrO MPUMEHEHHS HAyYHBIX 3HAHUW WM3yYCHHE MpeaMeTa
«XuMHus» Ha YrayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXKIIPEAMETHBIX CBS3SX C y4eOHBIMHU
peIMeTaMu, BXOJASIIMMU B COCTaB MPEIMETHBIX 00NacTeil «EcTecTBEeHHO-HAYYHBIC MPEIMETHI»,
«Marematuka u nHpopmaTuka» U «Pycckuil SI3bIK B IUTEpaTypay.

[Ipn u3yueHun ydeOHOro mpeamera «XWMHUS» Ha YIIIYOJIEHHOM YpOBHE TaKXe, KaKk Ha
YpOBHE OCHOBHOTO M cpenHero o6Omiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENICHHOW 3HAYUMOCTH SBJISETCS (OPMUPOBAHME OCHOB HAyKHM XHMHH Kak o001acTu
COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOMN JeATeIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MUPOBOM KynbTypbl. Pemienue 5Toil 3agaunm Ha YriyONE€HHOM YpOBHE U3YyYEHHUs MpeaMera
MPEIIoIaracT peain3aluio TAKUX LeIeH, Kak:

e (GopMHpOBaHHUE TPEACTABICHHUI: O MAaTEPHAIIBHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, O MECTE XMMHHU B CUCTEME €CTECTBCHHBIX HAYK U €€
Beyllell poiu B OOeCleuyeHUH YCTOWYMBOTO pPAa3BUTHUS YEJIOBEUECTBA: B PEIICHUU
mpo0JieM HKOJOTUYECKOH, IHEPreTHYECKOM M THUIICBOM O€30MacHOCTH, B Pa3BUTHHU
MEJUIIUHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHHUKOB SHEPTUU, B 0OCCIICUCHUH
paIMOHAILHOTO TMPHUPOAOIOIB30BaHUsA, B (OPMUPOBAHUHA MHUPOBO33PEHUS W OOIICH
KYJIbTYPbl 4YEJIOBEKa, a TaK)Ke JKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3710pOBbIO U MPUPOIHOU CpelIE;

® OCBOCHHE CHCTEMBI 3HAHHI, JICKAIlMX B OCHOBE XHMHYCCKOM COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa: (yHIAMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOpUU
XUMHUHU, COBPEMEHHBIX TMPEJCTAaBIEHUNA O CTPOCHHHM BEIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJICKYJIIPHOM, HAIMOJICKYJIIPHOM, O TEPMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XWMUYECKHX PEaKIHi, 0 XUMUYECKOM
paBHOBECHH, PAcTBOpPax W OHUCIEPCHBIX CHCTeMax, 00 OOIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOTO MTPOU3BOICTBA;

e (QopmupoBanue y o0OyYarOIIMXCS OCO3HAHHOTO TIOHUMAaHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHUMHUYECKUX 3HAHUU [JI1 OOBSICHEHHUs KIIIOYEBBIX UACH U mpodiiem
COBPEMEHHOW XWUMHH, JJisi OOBSICHEHUS W TMPOTHOZMPOBAHUS SIBJICHUHN, HWMEIOIINUX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO PEIIeHUsS MpoOiieM, CBI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAIM3a M OLEHKH C TO3UIHMI DKOIOTUYECKOW Oe30macHoCTH
MOCJIEICTBHI OBITOBOM W TPOW3BOJCTBEHHON JEATEIHLHOCTH YEJIOBEKAa, CBA3aHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

e yruyOleHHe TMpeACTaBICHUA O HAyYHBIX METOJaX I[TO3HAHMS, HEOOXOIUMBIX IS
MpuoOpeTeHNsT YMEHUN OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS XUMHYECKUX
SIBJICHUH, UMEIOLUX MECTO B MPHUPOJIE, B MPAKTUUECKOU JIEATEIbHOCTH U MOBCEIHEBHOU
JKH3HH.

B mutane peanumzanuu mepBOOYEPETHBIX BOCTIUTATEIBHBIX U Pa3BUBAIOIMINX (DYHKIMH I1E€TOCTHOM
CHUCTEMBI CpEIHEro 00Iero oOpa3oBaHUs MPU W3YyUYEHUU TpeAMeTa «XHUMHS» Ha YIIIYyOJIEHHOM
YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKe LT U 3a/1a4H, KaK:



e BOCINHUTaHHWE YOSKIAEHHOCTH B MTO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, YBAKEHUS K MPOIECCY
TBOpYECTBA B OOJIACTH TEOPETHUYECKUX W TIPUKIATHBIX HCCICIOBAHUN B XUMHH,
(dbopMHpoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH;

e pa3BUTHEC MOTHBAIMM K OOYYEHWIO U IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHHS OOILEUEIIOBEYSCKUX LIEHHOCTEIH;

® Pa3BUTUC NNO3HABATCIIBHBIX MHTCPCCOB, HHTCIUICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTeﬁ
oOyyJaromuxcs, GopMUpOBaHKE Y HUX CO3HATEILHOTO OTHOIICHHUS K CAaMOOOPa30BaHHIO U
HETpPEPHIBHOMY O00pa30BaHUI0 Kak YCJIOBUIO YCIEHIHOM MpO(EeCCHOHAILHOW U
OGmeCTBeHHOﬁ ACATCIBHOCTH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 3O0POBBIO U
MOTPEOHOCTH B 37JJ0POBOM 00pa3e KU3HH,

e (opMUpOBaHHE YMEHUH H HABBIKOB pPa3yMHOTO MPHPOJOIOIB30BAHMS, Pa3BUTHE
IKOJIOTMYECKOH  KYJbTYPHI, NpUOOpPETeHUE  OmbITa  OOLICCTBEHHO-IIOJEC3HOM
IKOJIOTUYECKOU JeSITeTbHOCTH.

OO11ee YKCII0 4acoB, MPEyCMOTPEHHBIX I U3YUCHHsI XUMHH Ha YTIIyOJIGHHOM YPOBHE CPEIHETO
obmero oopazoBanusi, coctaBisieT 204 gacos: B 10 ximacce — 102 vaca (3 yaca B Hezedmo).
COIEPKAHUE OBYYEHUSA

10 KJIACC

OPIAHUYECKAS XUMUSA

Teopernueckue 0CHOBbI OPraHMYeCKOH XHMMH.

[Ipenmer u 3HaYeHHE OPraHUYECKON XUMUH, IPEICTABICHUE O MHOI000pa3uy OPraHuYeCKUX
COCIMHECHU.

DNEKTPOHHOE CTPOEHUE aToMa yIjiepojaa: OCHOBHOE U BO30YXAEHHOE COCTOSHMSL.
BaneHnTHble BO3MOXKHOCTH aToMa yriepoja. XHUMHUYEcKas CBSI3b B OPraHMYECKHUX COEAMHEHUSX.
Tunbel rubpuanzanuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOMH
cBsI3M (OOMEHHBIM U TOHOPHO-aKUENTOpHBIN). TUIbl mepekpbrIBaHUs aTOMHBIX OpOUTaiel, 6- U m-
cBs3u. OpuHapHasi, JBOWHas W TpouHas CBsA3b. CHocoObl pa3pbiBa CBsI3ed B MOJIEKYJax
opranudeckux BemiecTB. [loHsTHE O CBOOOTHOM paauKaie, Hykjieopuse u dJeKkTpodue.

Teopuss crpoeHuss opraHmdyeckux coeauHeHuii A.M. DbyriepoBa M COBpEeMEHHBIE
IIPEJICTABICHNUSI O CTPYKTYypE MOJIEKYJ. 3HAUEHUE TEOPUM CTPOCHUS OPTraHMYECKUX COEHUHEHMM.
Monekynsipable ¥ CTpyKTypHble (opmynbl. CTpyKTypHBIE (OPMYJbl Pa3IMYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, CckeneTHas. M3omepus. Buael wu3omMepuu:  CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJEKTPOHHbIE APQPEKTsl B  MOJEKyJaX OpPraHHYEeCKUX  COECTUHEHUMH
(MHIYKTUBHBIA U ME30MEPHBINA Y3PPEKTHI).

[IpencraBnenue o kinaccudukanuu opranudeckux BemiecTB. [loHsTHE O (QYHKIIMOHAIBHON
rpynne. 'omomnorus. I'omonorudeckue psiapl. CucremMarudyeckass HOMEHKIIATypa OpPraHU4ecKHX
coequHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIENbHBIX IPEACTABUTEIEH.

Ocobennoctu U KJIacCHU(pUKAIH OPraHMYECKUX  PEaKIMM. OxucnuTensHo-
BOCCTAaHOBHUTEJIbHbBIE PEAKIIMH B OPraHMYECKON XUMUU.

DKCrepUMEHTAIbHbIE METObl HM3Y4YEHHs] BEIIECTB M HMX IPEBPAlllEHUN: O3HAKOMJICHHE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepualaMd Ha UX OCHOBE, OMBITHI MO MPEBPALCHHIO
OpPraHUYECKUX BEIECTB NPH HarpeBaHUHM (IUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYUPOBAaHHUE
MojieJiell MOJIEKYJ OpraHUYeCKUX BEILECTB.

YriaeBoaopoabl.



Anxanel. ['oMonorudeckuii psijg ankaHoB, oOmas QGopmyrina, HOMEHKIATypa U H30MEpHS.
IIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN ANKAHOB, SP -THOPHIM3ALNS ATOMHBIX
opburaneit yriepojaa, 6-cBa3b. Ousznueckue CBOCTBA aJIKaHOB.

XUMUYECKHE CBOWCTBA aJKAaHOB: PEAKIMM 3aMEILEHUs, U30MEpHU3alUH, IErUIpUpPOBaHUS,
LUKJIU3al11, TUPOIN3a, KPEKUHTa, TopeHus. [IpencraBieHyre o MexaHu3Me peakliuii paguKalbHOTIO
3aMeLIEHUS.

Haxoxnaenue B mpupoae. CriocoObl moydyeHus: ¥ IpUuMEHEHHE aJIKaHOB.

Huknoankansl. O6mmas dopmyna, HOMEHKIaTypa U u3oMmepusi. OCOOEHHOCTH CTPOEHUS U
XUMAYECKHX CBOWCTB MajblX (UUKJIONPONAH, IMKJIOOyTaH) H OOBIYHBIX (LMKJIONEHTaH,
[UKIIOTEKCaH ) IUKI0ATKaHOB. CrIocoObI MOTYYeHUS U TPUMEHEHHUE ITUKI0ATKAHOB.

Anxensl. ['oMonornueckuii psig ankeHoB, o0miast popmysa, HOMEHKIATypa. DIeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYII AIKCHOB, SP>-THOPUIH3ALIs ATOMHBIX OpOUTANEH Yriepoa,
0- U m-cBs3u. CTpyKTypHas U reomeTpuueckas (LHMcC-TpaHc-) u3omepusa. Dusznueckue CBOWCTBA
QJIKEHOB. XMMHYECKHE CBOMCTBAa: peakUuu MPUCOCIUHEHUS, 3aMELIEHUS B O-II0JIOKEHUE MpU
JBOMHOM CBsI3U, MosiuMepu3anuu u okucineHus. [Ipasumino MapkoBHukoBa. KauecTBeHHBIE peakuuu
Ha JBOMHYIO cB3b. CIIOCOOBI MOIY4YEHHUs U IPUMEHEHHUE alIKEHOB.

AnKagueHsl. Knaccudpukanus aJIKa/INEHOB (conpspkEHHBIE, M30JIMPOBaHHbIE,
KymynupogarHvie). OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHHS U XMMHUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenue. [lonumepusamus conpsskEHHBIX UeHOB. CocoObI MOMydeHus
Y IPUMEHEHHUE aJIKa/INEHOB.

Anxunbl. ['oMoormueckuii psii aakWHOB, oOmas (Gopmyrna, HOMEHKIATYpPA U HU30MEpPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ AJIKHHOB, SP-rMOpuAM3aIUs aTOMHBIX
opburtaneii yriepona. @Dusuyeckue CBOWCTBA aJIKWHOB. XHMHUYECKHE CBONCTBA: pPEAKIUU
MPUCOCANHEHUS, AUMEPU3AlMU U TpUMEpHU3aluHu, OKUCIeHHUs. KuCIOTHbIE CBOWCTBAa AallKMHOB,
UMEIOIINX KOHIEBYIO TPOHHYIO CBs3b. KauecTBeHHbIE peaknMM Ha TpOiHYyI0 CBs3b. CrocoObl
TIOJTyYCHUS U TIPUMEHEHUE aJTKUHOB.

Apomartudeckue yriieBofoposl (apeHsl). ['oMonoruueckuil psa apeHo, obmas dopmyna,
HOMEHKJIATypa U HM30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJbl OEH30Ia.
dusnueckue CBOMCTBA apeHOB. XHMMUYECKHE CBOMCTBAa O€H30Ja M €ro TOMOJOIOB: PEaKIHU
3aMelieHus] B OEH30JbHOM KOJIBIE U YIJIEBOJOPOAHOM pajuKalle, PEakUuu NPUCOEAUHEHHUS,
OKHCJIEHHEe romosioroB 6ensona. IlpencraBinenne o6 OpUEHTUPYIOLIEM JNEHCTBUU 3aMECTUTENEH B
O€H30JIbHOM KOJIblIe Ha MMPUMEpe aTKWIbHBIX PaJUKaIoB, KapOOKCHILHON, THAPOKCHIIBHON, aMUHO-
U HUTPOTPYINIBI, aTOMOB rajoreHoB. (OcCOOEHHOCTHM XMMHUYECKHX CBOMCTB  CTHpOIIA.
[Tonumepuzanus ctuposa. CriocoObl MOTYyYEHHUS U IPUMEHEHHE apOMaTUUYECKUX YTII€BOJOPOIOB.

[Ipuponnsiii ra3. [lonytHeie HedTaHbIe ra3bl. Hedth 1 e€ npoucxoxnenue. KameHHslit yronb
U IPOAYKTHI ero nepepadboTku. CrocoOwl nepepaboTku HeTH: TIeperoHKa, KpeKUHT (TepMUYECKUH,
KaTaluTuueckuit), pudopmunr, nuponus. IIpoaykTsl mepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIITIEHHOCTH U B OBITY.

I'enernyeckas CBSA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

DJNEeKTPOHHOE CTPOCHHE TaJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3amenieHus
rajoreHa Ha TUAPOKCOTPYITY, HUTPOTPYINNy, LHAHOTPyNIy, aMmuHorpymmy. JleiictBue Ha
raJIOreHIIPOM3BOJIHBIE  BOJHOTO W CIHUPTOBOrO  pactBopa  mmiénouu. B3aumonelictBue
JUTaJOreHaIkaHOB C MarHueM M IUHKOM. [loHsATHE O MeTaJuIoOpraHUYecKUX COEIUHEHUSIX.
Vcnonb30BaHue TrajJOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE U TMPU CHHTE3e
OpPTraHUYECKUX BEIIECTB.



OKCIIEpUMEHTAJIBHBIE METOJAbl M3YYEHHUs BELIECTB M MX I[PEBPALCHUI: H3ydyeHUe
(U3NYECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIMH YIIIEBOIOPOJIOB
pa3iIMyYHBIX KJaccoB (oOeciBeunBaHME OpPOMHOW WM HOJHOM BOJbI, pacTBOpa MepMaHraHara
KaJusi, B3aMMOJICHCTBHE alleTUJIeHa C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKEHHE YIiepo/ia U BOJOPOa B OPraHWYECKHX BEUIECTBAX, MOIyUYCHUE ITUIICHA U U3YYECHUE
€ro CBOWCTB, O3HaKoMileHHe C Koyutekuusamu «Hedte» m «Yromp», ¢ oOpasuamu Ij1acTMacc,
KaydyKOB M pE€3HHBbI, MOJEIUPOBAHUE MOJEKYJI YIIE€BOAOPOJOB U TaAJIOTCHIIPOU3BOIHBIX
YIJIEBOJIOPOJOB.

Kucnopoacoaepxamnme oprannyeckne coeiNHeHHUs.

[IpenenbHble ogHOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJI (Ha IPUMEpE METAHOJIA U 3TAHOJIA).
I'omonoruueckuit psia, odmiast popmysa, U30Mepusi, HOMEHKIIATypa U kiaccupukanus. Puznyeckue
CBOMCTBA IpPEAEIbHBIX OJHOATOMHBIX CIIMPTOB. BOLOPOIHBIE CBSA3M MEXy MOJEKYJIaMU CIUPTOB.
XUMHUYECKHE CBOMCTBA: peakUMM 3aMeIleHus, JeTruiparalid, OKHCIEHHUS, B3aUMOJACHCTBHE C
OpraHMYECKMMU W HEOpPraHWYecKUMHU Kuciotamu. KadecTBeHHass peakiusi Ha OJHOATOMHbIE
cnupthl. JleficTBMe 53TaHONa W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl TONy4eHHUS U
MIPUMEHEHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3UYECKHX U XUMHUUYECKHUX
CBOMCTB.

MHOroaroMHbple CHOUPTBI — STUJICHIVIUKOIb M TIUUEpUH. PU3NUECKHE U XUMHUYECKUE
CBOMCTBA: pEaklUMM 3aMEIIECHMs, B3aUMOJACICTBUE C OPraHMYECKUMU U HEOPraHM4YECKUMU
KHMCJIOTaMH{, KayeCTBEHHAsl peaklus Ha MHOroaToMHble cnupThl. lIpencraBieHue o MexaHU3Me
peakuii HykiaeopuIsHOTO 3amenieHus. JlelicTBue Ha opranu3M denoBeka. CriocoObl OTyUeHUs |
[IPUMEHEHUE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHEe MOJEKYJbI, B3aUMHOE BIHMSHHUE THUAPOKCOTPYHIBI U OEH30JBHOTO sJIpa.
dusnueckue cpoicTBa (eHona. OCOOEHHOCTH XMMMYECKMX CBOMCTB (enona. KauecTBeHHbIE
peakuuu Ha ¢enon. TokcuuHocth ¢denona. CrnocoObl MoONydyeHUs W TpPUMEHEHHE (eHona.
®denonpopMmanbIeruiHas cMoJa.

KapOoHuIbHBIE COEAMHEHUS — IbJIETU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIBLHON
rpynmel. ['omonoruueckue psasl anbIerWoB M KETOHOB, oOmas ¢opmyia, H30Mepus H
HOMEHKJIaTypa. OU3nYecKue CBOMCTBA albJIErUI0B U KETOHOB. XMMUYECKUE CBOMCTBA aJIbJCTUI0B
U KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE albJIern/I0B, KaueCTBEHHbIE pEaklUHU Ha
anpaeruibl. CriocoObl MONTy4eHUs U IPUMEHEHHE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE MpeaelibHble KapOOHOBble KHUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepuss M HOMeHKJIaTypa. Du3ndyeckue CBOICTBA OJIHOOCHOBHBIX
IpeeabHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakuus 3TepU(UKALUH, PEaKIUH C y4acTHEeM
yIJI€BOAOPOAHOr0 pagukana. (OcoOEHHOCTH CBOMCTB MypaBbUHOM KuCHOTHL. [loHsATHE O
MIPOM3BOJIHBIX KApOOHOBBIX KHUCIOT — CJHOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIOT, JAMKapOOHOBBIX
KHUCJIOT, TUAPOKCHKapOOHOBBIX KHCHOT. IlperacraButenu BbICIIMX  KapOOHOBBIX — KHCIOT:
CTeapuHOBas, TMaJIbMUTUHOBAs, OJEUHOBAs, JUHONEBAsA, JUHOAEH08as KUCIOThl. CrocoObl
MOJIy4EHUs U TIPUMEHEeHUe KapOOHOBBIX KHCIIOT.

Cnoxusie 3¢upsl. ['omonorudeckuii psna, obmas dopmyna, U30MEpUs W HOMEHKIATYpa.
dusnyeckne 1 XMMUYECKHUE CBOICTBA: TUAPOJIA3 B KUCIION U LIEIIOYHOM Cpefe.



Kuper. Ctpoenue, ¢puznveckue M XUMHUECKHE CBOMCTBA JKMPOB: THIPOIHM3 B KHCIOW M
menoyHoi cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJACPIKAIIMX OCTATKH HEMPEAETbHBIX >KUPHBIX
kucnot. JKupsl B mpupo/e.

MpBLT4 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast  xapakrepucTuka yriaeBogoB. Kraccudukanuss yrieBogoB (MOHO-, IH- U
nosmcaxapuzpl). MoHoOcaxapuIbl: TIIOKO3a, (pykTO3a, ramakTo3a, pudo3a, 1e30KcHprbd03a.
duznyeckue CBOWCTBA M HaxoxJeHue B npupoae. PorocunTe3. XMMHUUECKHE CBOICTBA TITFOKO3bI:
peaKiuu ¢ y4acTHEeM CHUPTOBBIX M aJbJACTUAHON TPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHE.
[TpumeHeHHe TIIOKO3BI, €€ 3HaYCHHE B KHU3HEIEATEIbHOCTH OpranmiMa. Jlucaxapuubl: caxaposa,
MaJIbTO3a M JIaKTO3a. BoccTaHaBnMBarolIMe W HEBOCCTaHABIMBAIOIIME aucaxapuibl. [ 'maponus
nucaxapunoB. Haxoxxnenwe B mpuponae u npumeHeHue. Ilonmcaxapuppl: Kpaxmai, TNIMKOT€H U
uemtono3a. CTpoeHue MakKpoMOJIEKyJl Kpaxmaia, TIIMKOTeHa U 1eJUTi0N103bl. Du3nueckue CBONCTBA
KpaxMaya M HeJUTI0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaya: THAPOJU3, KAaYeCTBEHHAs! PEaKIHs C
noJIoM. XMMHUYECKHE CBOMCTBA IEIUIIONO3BI: THAPOIIN3, TOTydYeHHe d(PUpPOB 1eutoo3sl. [lonsaTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCrepUMEHTANIbHBIE METOAbl W3Y4YeHHsI BEIIECTB M HMX MPEBpAIllEHUIl: PacTBOPUMOCTh
Pa3NUYHBIX CIIUPTOB B BOJIE, B3AUMO/ICHCTBUE ITAHOJIA C HATPHEM, OKUCIICHHE STHIOBOTO CIIUPTA B
aNIBJICTU/T Ha PAcKaJEHHON MEIHOH MPOBOJIOKE, OKHCICHHE 3TUIIOBOTO CIHPTA JUXPOMATOM Kallus
(BOBMOXKHO HCMOJB30BAaHUE BUICOMATEPHUATIOB), KAueCTBEHHBbIC pEaKUMW Ha ajbAeruibl (C
ruapokcuaoM auammuHcepeopa(l) u ruapokcumaom meau(Il)), peakuus rmiIepruHa ¢ TUAPOKCHIOM
meau(Il), xumuueckue cBoiiCTBa pacTBOpa YKCYCHOH KHCIOTBI, B3aUMOJEIHCTBHE pacTBopa
mIOKo3bl ¢ rugpokcuaoMm  Menu(Il), B3aumopmeiicTBue Kpaxmaiga € HMOJOM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3a/1a4 1o TeMaM «CrnupTel U QeHomnb», «KapOoHoBbie KucIoThl. ClI0KHbBIE
aupb».

A3oTcoaep:Kalye OpraHnyecKue coeJMHeHHusl.

AMWHBI — OpTaHUYECKUE MPOU3BOAHBIE aMmMuaka. Knaccuukanus aMuHOB: anudaTtudeckne
¥ apoMaTHUYeCKHe, NMEPBUYHBIC, BTOPHUYHBIE W TpeTnuyHble. CTpoeHne Mosekyn, odmas ¢opmyna,
U30MepHsi, HOMEHKIaTypa M (Qu3nueckue cBoiicTBa. XHMMHUYECKOe CBOWCTBA alu(paTHYECKUX
aMMHOB: OCHOBHBIE CBOWMCTBA, aIKWJIMPOBAaHUE, B3aUMOJICHCTBIE MEPBUYHBIX AMUHOB C a30TUCTOMN
kucnotoi. Conu aIKMJIaMMOHHSL.

AHWINH — TPEJCTaBUTENIb aMHHOB apomatudeckoro psmga. CtpoeHue aHwinHA. B3zaumHOe
BIMSIHUE TPYINI aTOMOB B MoJieKyne aHwiMHAa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHMIIMHA.
KayecTBeHHbIe peakuiny Ha aHWIMH. CIIocOObI OMy4YeHHUs U IPUMEHEHUE anupaTHIECKUX aMUHOB.
[Tonmy4yenne aHUIMHA U3 HUTPOOESH307IA.

AwmunokucnoTel. HoMmenkmnarypa u nzomepusi. OTaenbHbIe MPEICTABUTENHN 0.-aMUHOKHCIIOT:
ITUIMH, anaHuH. dusnyeckue cBOcTBa aMUHOKUCIOT. XUMUYECKHE CBOMCTBA aMMHOKHUCIIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJIMKOHJEHCAllUU, 00pa3oBaHUe NENTUIHON
cBsi3u. bronornyeckoe 3HaueHNe aMUHOKHUCIOT. CHHTE3 ¥ THIPOJIH3 MTENTH/IOB.

Benku kak mpupoaHbIe monmMepsl. [lepBudHas, BTOpUYHAS M TPETUYHAST CTPYKTypa OCITKOB.
XUMHUYECKHEe CBOMCTBA OENIKOB: TUAPOIIU3, IEHATYpaIisl, KAUeCTBEHHBIE PEAKLIMU Ha OEIIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3yYeHHS BEIECTB U UX MPEBpaleHUN: pacTBOpPEHUE OENKOB
B BOJIe, JICHATypamusi OEIKOB TpH HAarpeBaHWHM, IBETHBIE pEaKIWW Ha OCNKH, peleHne
OKCIEPUMEHTAIBHBIX 3314 10 TeMaM «A3OTCOAEp)Kallhue OpraHUYeCKHe COCITUHEHHS» U
«Pacnio3HaBaHue OpraHMYeCKUX COCAMHEHUI.

BbicokoMosIeKyIsIpPHbIE COeIMHEHMA.



OCHOBHBIC TOHSATHS XHMHH BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE€ 3BEHO, CTEICHb MOJUMEPHU3ALINU, CPEAHSS MOJIeKy sipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSTUHEHH — MOJIMMEPU3alUs U OJTUKOHICHCAIHSI.

[Tonumepnsie MaTepuansl. [lnactMacchl (MONMATHIICH, MOJUIPONUICH, MOJMBUHUIXIOPU,
MOJIUCTUPOJT, TIOTUMETHIMETAKPHIIAT, MMOJUKApOOHATHI, ToMUATHIeHTepedTanar). YTuiu3anus u
nepepadoTKa MIACTHKA.

DnactoMepbl:  HATypaJibHbIl  KaydyK, CHHTETHYeCKHe Kaydykd (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanpHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumeps! cnenuanbHOrO HazHaueHUs (TedIIOH, KeBJap, 3JIEKTPONPOBOJISAIINE MOTUMEPHI,
OunopasyiaraeMble MOJIUMEPHI).

DKCHEePUMEHTAIBHBIE METOJIbI M3Y4YEHUsl BEIIECTB W MX IPEBPAIICHUN: O3HAKOMJICHHE C
oOpa3naMu  TPUPOJHBIX ¥ HUCKYCCTBCHHBIX BOJIOKOH, TIUIACTMACC, KaydyKOB, peIICHUE
AKCIIEPUMEHTATIBHBIX 33a4 1o TeMe «Pacrno3HaBaHue TIaCTMACC U BOJIOKOH».

Pacuérnbie 3amaun.

Haxoxaerne MonekyasipHOH (GOpMysbl OpraHUYEeCKOTO COSAMHEHHS 10 MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAaXOXXJICHUE MOJEKYISPHOU (POPMYJBI OPraHUYECKOTrO
coeMHEHHs 10 Macce (00bEMY) MPOIYKTOB CrOpaHus, 10 KOJUYECTBY BelllecTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OPraHUYECKOTO BEIIECTBA HA OCHOBE €ro XUMHUYECKMX CBOWCTB HWJIM CIOCOOOB TOJy4YEHUS,
oTpe/ielICHUE 10U BbIXO/a MPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MEXNpeAMETHBIX CBS3€H NMpU U3yuyeHUH opraHnuyeckoil xumuu B 10 Kiacce
OCYILIECTBIISICTCSl 4Yepe3 HCIONIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHITHM, TaKk u
MOHSATUHN, TPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mue ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBIEHUE, HAYYHBIM (DAKT, TUTIOTE3a, TEOPUS, 3aKOH,
aHalM3, CHUHTEe3, KiIaccupuKalusg, HaONIOJIeHUEe, H3MEpPEeHHe, OKCIEePUMEHT, MOJEIb,
MOJEJIUPOBAHUE.

dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, YJHEPTeTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJO, 00BEM, arperarHoe COCTOSIHHME BEIIECTBA, (DU3UYECKHUE BEITUYHHBI, €IHMHUIIBI
MU3MEPEHMS], CKOPOCTh, SHEPT U, Macca.

buonorus: xnerka, opraHusM, ’KocucTeMa, Ouocdepa, MeTabonIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA W TeTEepPOTPOPHBIM TUN NHUTAHHS, OpokeHue, (POTOCHHTE3, IbIXaHue, OenKH,
YTJIEBO/IbI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpacdus: mose3Hple NCKOMaeMbIe, TOTLTUBO.

TexHoNOrus: NMUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBLHOIO MUTAHUS, MOIOIIKE CPEICTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHWU HA
YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



B cooTBeTrcTBUM C CHCTEMHO-IESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpe JHMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHMSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEAHET0 001Iero o0pa3oBaHusl BbIAEIEHBI
CIICAYIOIIME  COCTaBISIONIME:  OCO3HAaHWE  OOYYarOIIMMHCS  POCCHHCKOM  TpakIaHCKOH
UACHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIILHOCTH U CAaMOONPEICIICHUIO; HAINYHE
MOTHBAallMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYAarOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIeCTBE MpaBWJIaMH M HOPMAaMH IOBEACHMS; HaJlW4Yhe IPABOCO3HAHMUS,
HKOJIOTUYECKOM KYJIbTYpBI; CHOCOOHOCTh CTAaBUTh LIETH U CTPOUTH JKU3HEHHBIC IJIaHBI.

JIMYHOCTHBIE PE3ylbTAaThl OCBOCHUS NpeaAMeTa «XHMHS» OTPaKalT Cc(HOPMUPOBAHHOCTD
OTbITa TO3HABATEIFHOM M MPAKTUYECKOW NEATENbHOCTH OOydaroluXcsl B IMPOIECCEe peanu3aluu
00pa30BaTeNbHON e TEIbHOCTH.

JInyHOCTHBIE Pe3yJbTaThl OCBOCHUS NpeAMeTa «XHMHS» OTPaKaloT c(HOpMHUPOBAHHOCTH
OTbITAa MO3HABATENBHON M MPAKTHUYECKOW JESTEIBbHOCTH OOYUYAIOMIMXCS B MPOILECCEe pealn3aliui
00pa30BaTeNbHOM IeATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMS OOYYAIOIMIMMHUCS CBOMX KOHCTHTYLIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKCHHUS K
3aKOHY U MPaBOIOPSAKY;

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBHOCTH IPH CO3AAHUU yYEOHBIX IPOEKTOB,
pelneHnH y4eOHBIX 1 MO3HABATEIbHBIX 331a4, BEITOJTHEHUH XUMHUECKUX IKCTIEPHMEHTOB;

CIOCOOHOCTH TMOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY U apryMEHThI IPYTHX
MIPH aHAJIN3€ Pa3IMYHBIX BUJIOB yUYEOHOMN JAESITEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:

[EHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJICANIO OT€YECTBEHHOW XUMUH;

YBa)KEHUS K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTHUECKOTO MPUIIOKECHHUS XHUMHH,
OCO3HaHHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yibTaT IUTEIbHBIX HAOMIOJEHUM, KPOMOTIUBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

WHTEpeCca U MO3HABATEIHHBIX MOTHBOB B TIOJIYYEHUHU U MOCIIEIYIONIEM aHaIN3e HHPOPMALIUU
0 TIEPEAOBBIX JTOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUsI, STUUECKOTO MOBEJICHHUS;

CTIIOCOOHOCTH OILIEHMBATh CHUTYallWH, CBSI3aHHBIE C XMMUYECKHMHU SIBICHUSIMH, U IPHHAMATH
OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICh HA MOPATbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTH OIIGHWBaTh CBOE IOBEJCHME M IIOCTYNIKM CBOMX TOBapHIled C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM M € YUETOM OCO3HAHUS MOCIEACTBUH ITOCTYIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHMSI 1LIEHHOCTEW 30poBOro M Oe3zomacHoro oOpa3a >KM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/I0POBbIO;

co0JIr0IeHHS TTpaBUII 0€30MacHOro 00palleHHs ¢ BEIeCTBAaMU B OBITY, ITOBCEHEBHOM KU3HH,
B TPYIOBOH JIEATEIEHOCTH,

MMOHWMAaHWMsI IICHHOCTH TIPaBWJI HHIUBUIYAITFHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEICHHSI
B CUTYallUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIOJIEH;

OCO3HAHMS TMOCJIEJICTBUA W HENPHUATUS BPEIHBIX NPUBBIUEK (YIOTPEOJIEHHUs alIKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEIOBATENbCKONW  JeSITeIbHOCTH,
OOILIECTBEHHO 0JIE3HOM, TBOPUECKOI U APYTUX BUAAX JEATEIbHOCTH;



YCTAaHOBKM Ha aKTHBHOE Yy4yacTHE€ B pEIICHUH MPaKTHYEeCKUX 3a7ad COLMAJIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY H3yUeHUI0 TPOo(deccuii pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaXKEHHUsI K TPYJLY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBHIYaJIbHOM TpaeKkTopuu oOpa3oBaHUs, OyAylIei
npodeccuu U peanu3andd COOCTBEHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTMUYECKU 11€1eCO00Pa3HOr0 OTHOLIEHHS K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MMOHUMAHUS TJIO0ATBHOTO XapaKTepa IKOJIOTHMUYECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPEIbl;

OCO3HaHUS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN XUMHUH JUIsl PELICHUS BOIPOCOB
PaIMOHATIFHOTO MTPUPOIOTIONB30BAHUS;

AKTUBHOTO HETPHATHS JCHCTBHMA, MPUHOCSIIAX BPEI OKPYKAIOIMIEH NPUPOTHOU cpeje,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEIITPUHUMAEMBIX
NEUCTBUI U TPeIOTBPAILIATh UX;

HAJIMYUS PA3BUTOTO SKOJOTHYECKOTO MBINIIICHUS, 3KOJOTUYECKOW KYJIBTYPHI, OIBITa
JCSATCIIbHOCTH ~ DKOJIOTUYCCKOW  HANpPaBICHHOCTH, YMEHHS  PYKOBOJICTBOBAaThCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLMANBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHUS ClNeuu(UKN XMMUU KaK HayKd, OCO3HaHHS €€ poilu B (OPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYyKaroleM
MUpPE KaK O €IMHCTBE MPUPOJIBI U YSIIOBEKA, B TIO3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXPaHCHHSI TPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XMMHUU MJII COBPEMEHHOW UMBUIM3AlUU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOM 0a3pl MaTepHalbHOM
KYJIBTYpPBI, B PEHICHUH TJI00ATBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPTeTUYECKOMN, MUIIEBON M IKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIOBUH YCHENIHOTO TPY/Aa U IKOJIOTUYECKH KOM(POPTHOM KU3ZHU KaxXJI0T0 4jieHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: TOHHUMAaHHsS CYIIHOCTH METOJOB  IO3HAHUA,
HCIIOJIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TOJydaeMble 3HAHUS JIS
aHaJIN3a ¥ OOBSICHCHUS SBIICHUH OKPY)KAIOIIET0 MHUPa U TPOUCXOISIINX B HEM H3MEHEHUH, YMEHUS
nenath 00OCHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS JAHHBIX C LEIBI0
MOJIy4€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOIh30BaTh XUMUYECKHIE 3HAHMS JUTSl PEIICHUS TPoOieM B
pEATbHBIX KU3HEHHBIX CHTYaITUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIHCKON e TEIHbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHHIO M CcaMo00Opa3oBaHUIO, K
AKTUBHOMY TIOJTYUEHHUIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMHU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMUHbIX chepax npodeccHOHaTbHON AeSITETbHOCTH.

METANIPEJMETHBIE PE3YJIbTATBI



MeTtanpeMeTHBIE PE3YJIbTaThl OCBOCHUS IMPOTPAaMMBI MO XHUMHH Ha YpPOBHE CPEIHEro
o01mero 00pa3oBaHus BKIFOYAKOT:

3HAYUMBIC JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIUCIUILTMHAPHBIC
(MeXIpeIMeTHBIC) O0IIeHAYYHbIC TTOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
CHEIM(pUKY METOJO0B IO3HAHUS, HMCIOJIB3YeMbIX B €CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, IMPOLECC, CUCTEMa, HAy4YHbIH (DAKT, MPHHIMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSI, UCCIICIOBAHUE, HAOIOICHHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHBIC yueOHbIE JeHcTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATUBHBIC, PETYJISTUBHEIC),
obecnieunBaromue GopmMupoBanue (QYHKIHOHAIBHON I'PAMOTHOCTH M COLMAIBHOW KOMITCTCHIIUU
oOydJaronmxcs;

CIIOCOOHOCTH 00yJaromuxcst HCIIOJIb30BAaTh OCBOEHHBIE MEXTUCIUTUTHHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHHUS U YHHUBEpcaJdbHbIe Y4eOHbIC JACHCTBHS B TIO3HABATEIBHOU U
COLIMAJIbHOU MTPAKTHKE.

MertamnpeaMeTHbIe  Pe3y/bTaThl  OTPAKAIOT OBJAJICHHEC YHHUBEPCATbHBIMH  YUYCOHBIMH
MMO3HABATEIBHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITENTLHO  (POPMYIHpPOBaTh W aKTyaJIM3UPOBATH TMPOOJIEMY, paccMaTpuBath e€
BCECTOPOHHE;

ONpEeAENATh IIeNd JAEATEIbHOCTH, 3a/JaBas IapamMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTH PE3YyJIbTaThl IEATEIHLHOCTHU C MOCTABICHHBIMH LIETSIMU;

WCIOJIb30BaTh TIPH OCBOCHWW 3HAHWUH TPUEMBI JIOTUYECKOTO MBIIIICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TIOHATHW W  yCTAHABIMBAaTh WX B3aWMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIUE OHATUS JUISI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SABIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE pacCyXIeHus (MHAYKTUBHBIC, ISYKTHBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOYEHUS;

MPUMEHSITh B IPOIECCe MO3HAHUS HCIOJIB3YEeMbIE B XHUMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJIeTH, TTPE0OPa30BhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) JJICMCHTA,
XuMHuueckas Qopmyna, ypaBHEHHE XHMHUYECKOH peakIuu — TpU pPElIeHUU Yy4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSATh HAa3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHHSI XapPAKTEPHBIX IPU3HAKOB M3yYaeMbIX BEIECTB U XUMUYCCKUX PEAKITUH.

2) 0a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEMM U 3aJa4d  HCCIEIOBAHUS, WCIONb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEITLHO C(HOPMYJIMPOBAHHBIE BOITPOCHI B KAYeCTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI IS
(hopMUPOBaHUS TUIIOTE3HI 110 IPOBEPKE NMPABMIILHOCTH BBICKA3BIBAEMBIX CYXKJICHU;

BIIQJIETh HABBIKAMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS ¥ TIPOBEJCHHS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJOM TMpoIlecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, GopMynupoBaTb OOOOIIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;



nmpuoOpeTaTh OMBIT YYCHHYECKOW HCCIEIOBATEILCKOH M TPOSKTHOW JeATEIHHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY ITOMCKY METOIOB pEIIeHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB MIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX HH(OpMaIHK (HAyYHO-TIONMYJIsIpHAs JIUTEpaTypa
XUMHAYECKOTO COJICP)KaHUs, CIpaBOYHBIC TOCOOMs, pecypchl VHTepHeTra), aHaIM3HpOBATh
MHPOPMALIMIO PA3NIUYHBIX BHUJAOB U (OPM TPEACTABICHUS, KPUTHYECKH OLICHUBATh €&
JIOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(GbopMyIHpOBaTh 3ampoChl W TPUMEHSTH pa3jIMYHblE METOABI MpPH IOUCKE U 0TOOope
nHpOpMAaIIMY, HEOOXOMMOM IS BBITIOJIHEHHUS YIeOHBIX 33124 ONPEISIIEHHOTO THIIA;

npUOOpeTaTh OMBIT HCIOJIB30BAaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHMAaJbHYIO (OPMY MpEICTaBICHHUS HHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

WCTOJNB30BAaTh HAYYHBIH S3BIK B KAueCTBE CpEACTBA IMpH paboTe C XUMHUYECKOH
nHpOpMaNKe: MPUMEHATh MEXIpeIMETHbIE ((PU3NIECKHe U MAaTeMaTHYECKUe) 3HaKU M CUMBOJIBI,
dbopMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOi TEeMBI B XO/I€ TUAIOTA U/WJIH TUCKYCCHH,
BBICKA3bIBaTh U1eU, OPMYIHUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITIOJTHEHUS
MIPeIJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3CHTALMEN pPE3yNbTaTOB ITO3HABATEIBHOW JEATENBHOCTH, MOJIYYEHHBIX
CaMOCTOSATENILHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMOTHEHUU XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKONH pabOThl MO HCCIIEJOBAHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, pean3alli y4eOHOro
MpoekTa, ¥ (HOpMyIHUpPOBATh BBIBOABI MO pe3ylbTaTaM IMPOBENEHHBIX HCCIECIOBAHUA MYTEM
COTJIACOBAHUS TO3UIIHMH B X0/1€ 00CY>KICHHS 1 0OMEHa MHEHUSIMHU.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbLIC y‘leﬁl—lble JeHCcTBUA:

CaMOCTOSITEJIbHO IIAHUPOBaTh M OCYLIECTBIIATH CBOIO IIO3HABATEIIBHYIO JAEATEIbHOCTb,
ompezensis €€ LETU W 3aJayd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATh
npearaeMblii alifOPUTM JEHCTBUI NpPU BBINOJIHEHWH YYE€OHBIX M HCCIEA0BAaTENbCKUX 3ajad,
BbIOMpaTh Hanbosee Y3PPEeKTUBHBIN cOCO0 MX peIIeHUs ¢ YYETOM MOJy4YeHHsS HOBBIX 3HAHMU O
BELIECTBAX U XUMHUECKUX PEAKLUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIHHOCTHA Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIe pe3ynbTaThl OCBOSHUS MPOTPaAMMBbI MO XMUMHHM Ha YIIyOJNEHHOM YpOBHE Ha
YpPOBHE CpeaHero ooOmero o0pa3oBaHWs BKIIOYAIOT crenuduueckue i ydeOHOTO MpeaMeTa
«XuMus» HAaYYHBIC 3HAaHHA, YMCHHA U CIIOCOOBI )IeI\/'ICTBI/II\/'I [0 OCBOCHUIO, MHTCPIIPETANU U



peoOpa3oBaHUIO 3HAHUHM, BUABI AEATENBHOCTU IO IOJIYYEHUIO HOBOI'O 3HAHUSA U NPUMEHEHUIO
3HaHUI B Ppa3IMuYHBIX Y4YEOHBIX CHUTyallUsiX, a TAaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalMsIX,
CBA3aHHBIX C XMMHUEH. B mporpamMme 1o XMMHUH IIPEIMETHBIE Pe3yJIbTaThl IPEACTABICHBI 110 [O1aM
U3y4YEeHUS.

10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYCHUH OPraHUYEeCKOW XVMHH B CHCTEME
€CTECTBEHHBIX HAyK U €€ pojiu B 0OECleYeHNH YCTOMUMBOIO Pa3BUTHUS YEJIIOBEYECTBA B PELICHUU
mpo0JieM HKOJIOTMYECKOM, IHEPreTHUYecKOW M MUIIEBOM 0e30MacHOCTH, B PAa3BUTHUU MEIUILIUHBI,
CO3/IaHUM HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB JHEPIHH, B O0ECIEUYCHHH PAIMOHAIBHOTO
MIPUPOIONONB30BaHUs, B (JOPMUPOBAHUU MUPOBO33PECHUS M OOMICH KYJIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOIATAIOIINE TOHITUS
— XUMHYECKHI 3JIEMEHT, aTOM, SIIPO U JJIEKTPOHHAs 000J104YKa aToma, s-, P-, 0-aToMHbIC OpOUTAIIH,
OCHOBHOE U BO30YXKIEHHOE COCTOSTHUS aTOMa, THOPUIN3aIisl aTOMHBIX OpOUTANIeH, HOH, MOJICKYJIa,
BaJICHTHOCTb, AJEKTPOOTPHUIATENILHOCTD, CTETIEHb OKHCICHUS, XUMUYECKasl CBSA3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIM 00bEM, yriIepoaHblil ckeneT, GyHKIMOHAIbHAs TPYIIa, paauKai, CTPYKTYpHbIE
(dbopMyItbl (pa3BEPHYTHIC, COKPAIIEHHBIC, CKEJICTHBIC), NU30MEPHS CTPYKTYpPHAs ¥ MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHYECCKAs), H30MEPBI, TOMOJOTHYECCKHA PpsJl, TOMOJIOTH, YTICBOIOPOJIHI,
KHCIIOPOJI- M a30TCOJEpIKAIlhe OPraHUYECKHUE COEAMHEHUS, MOHOMEp, MOJHMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIGKYJISIPHBIE COEAMHEHMS; TEOpUM, 3aKOHbI (mepuomuveckuii 3akon J[. W.
MenpeneeBa, TeopHusi CTPOCHUS OpraHWYecKux BemiecTB A. M. ByrtiepoBa, 3aKOH COXpaHCHHS
MacChl BCIIECTB, 3aKOH COXPAaHEHUS W MPEBPALICHUS DJHEPTHH NPH XUMHUYCCKHX PEAKIUAX ),
3aKOHOMEPHOCTH, CUMBOJIMYECKUAN SI3BIK XUMHUHU, MHPOBO33PCHUCCKHUE 3HAHUS, JICKAIIIEC B OCHOBE
MOHUMAaHUS TPUYUHHOCTU M CUCTEMHOCTH XUMUYECKUX SIBICHHI; MPEICTaBICHHUS O MEXaHH3MaxX
XUMHUYECKHUX PEeaKIuil, TepPMOIMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMIMHOM BJIUSSHUM aTOMOB M TPYIIII aTOMOB B MoOJIeKyJaXx (MHIYKTUBHBIH W ME30MEPHBIN
s dextrl, opuentanTsl | u Il pona); pakronornvyeckne cBeneHus 0 CBOWCTBAaX, COCTaBe, MOTYICHUHI
1 0e30macHOM HCIIOJIb30BAHUM BAKHEUIINX OPraHWYEeCKUX BEIIECTB B OBITY M MPAKTHUECKON
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpHUMeEpe
MIPOM3BOJICTBA METAHOJIA, TIepepadOTKU HEPTH);

c(hOpPMUPOBAHHOCTh YMEHUI: BBISBIISATH XapaKTEPHBIC MPU3HAKK MOHSATUH, YCTAaHABIMBATD UX
B3aMMOCBS3b, HCIOIB30BaTh COOTBETCTBYIOIIME TOHATHS TMPU OMHCAHUU COCTaBa, CTPOCHHUS U
CBOMCTB OpraHMYECKHX COCTUHEHHIA;

c(OpPMUPOBAHHOCTh YMEHUH:

WCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUISI COCTABJICHHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEaKIUW U PACKPBIBATh MX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUH TOCPEICTBOM COCTABJICHHS JJICKTPOHHOTO OajaHca ITHX PEaKIIHi,
peakIuii HFOHHOTO OOMEHa IyTEM COCTABJICHUS X IOJTHBIX U COKPANEHHBIX HOHHBIX YPABHCHHIA,

W3rOTAaBIMBATh MOJEIM MOJIEKYT OpPTaHWYeCKHUX BEIIECTB M WIIIOCTPAUA  UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMECHHI: YCTaHABIMBATh NPHUHAUICKHOCTh M3YUECHHBIX OPTaHUYCCKUX
BEIIECTB M0 WX COCTABY M CTPOCHHIO K ONPEISIIEHHOMY KJIacCy/TpYIIe COCTUHEHUH, JaBaTh UM
Ha3BaHus Mo cucreMaTndeckoit Homenknarype (IUPAC) u npuBoauTh TpUBUAIBHBIE HA3BAHUS JITIS
OTJENbHBIX TPEJCTABUTENEH OpraHMYeCKUX BEIIECTB (ITHIICH, alleTWJICH, TOJIyOJ, TIUIEPHH,



STHJICHTJIMKOJb, (heHon, dhopManbaerus, alueTalblIerul], aleToH, MypaBbUHas KHUCJIOTa, YKCyCHas
KHCIIOTa, CTEapUHOBAs, OJICMHOBAs, MAJbMUTHUHOBAs KHUCJIOTHL, TJUIUH, ajJaHUH, MaiabTO3a,
(bpyKTO3a, aHWIIMH, TUBHHUI, H30IIPEH, XJIOPOIIPEH, CTHPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS OINPENENATh BHJ XHUMHUYECKOM CBS3M B OPraHMYECKUX
COeMHEHMX (KOBAJICHTHAs! U MOHHAS CBS3b, G- U M-CBS3b, BOJAOPOHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSTHh IMOJOKEHUS TEOPHUH CTPOCHHUS OpraHUYeCKHX
Bemects A. M. BytiepoBa st 0ObsICHEHUsI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHMS;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBA TUIHUYHBIX MPEICTABUTENECH pAa3JIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, QJKaJMEHOB, QJIKHMHOB, apOMAaTHYECKUX YIJIEBOAOPOAOB, CIUPTOB,
aJIbJICTU/IOB, KETOHOB, KapOOHOBBIX KHCIIOT, TMPOCTBIX M  CIIOKHBIX 3(HPOB, KUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMHHOKHCIIOT, O€JIKOB, yrJIeBOJOB (MOHO-, AW- U MOJUCAXapHI0B),
WUTIOCTPUPOBATh TEHETHUYECKYID CBSI3b MEXKJAY HHUMH YpPaBHEHHUSIMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLUN C UCIIOIb30BAaHUEM CTPYKTYPHBIX POpPMYII;

c(OPMHPOBAHHOCTh yYMEHHUS TOATBEPXKIaTh HAa KOHKPETHBIX NpUMEpax XapakrTep
3aBHCHMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHMYECKUX COCIMHEHUN OT KPaTHOCTH W THUIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3), B3AUMHOT'O BIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOJOPOJIHOTO CHIPhS (HE(PTH,
NPUPOJHBIN Ta3, Yroiib), CIOCOObI €ro NepepadOTKH M IMPAKTHYECKOE MPUMEHEHHE MPOTYKTOB
nepepadoTKH;

chOpPMUPOBAHHOCTh BIAQJCHUS CHCTEMON 3HAHMM O €CTeCTBEHHO-HAYYHBIX METOJax
MIO3HAHUS — HAOIIOACHUN, U3MEPEHNH, MOICIIUPOBAHUH, SKCIIEPUMEHTE (pPEaIbHOM U MBICJIEHHOM)
Y YMEHUS IPUMCHSTH OTH 3HAHWS;

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSITh OCHOBHBIE OTIEPAIINU MBICIUTEILHON IEATEIbHOCTH
— aHanM3 W CHHTE3, CpaBHEHHE, O00O00IlIeHHEe, CUCTEeMAaTHU3alMI0, BBISIBICHWE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€U — JUIsl U3yYEHHS CBOWCTB BELIECTB U XMMHUYECKHUX PEAKIIN;

c(OPMUPOBAHHOCTh YMEHHI: BBISBIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHSTUSIMHU U
MIPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00jiee 0OCO3HAHHOTO MOHUMAHHUS
CYITHOCTH MaTepUaTbHOTO €AMHCTBA MHpPA, WUCIOJIb30BaTh CUCTEMHBIC 3HAHUS O OPraHHMYECKON
XUMUU 17151 OOBSCHEHUS U POTHO3UPOBAHUS SIBIICHUH, UMEIOLUX €CTECTBEHHO-HAYUYHYIO IPUPOLLY;

c(OPMUPOBAHHOCTb yYMEHHUW: TMPOBOJUTH pAacu€Thl MO XUMHYECKMM QopMmylaM U
YpaBHEHUSIM XUMUYECKUX PEaKLUi C UCIIOJIb30BaHNEM (PU3MUECKHUX BETUYMH (Macca, 00bEM rasos,
KOJINYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacuéThl IO
HaXOXXJICHUI0O XMMUYECKOH (OpMyIibl BEIIECTBA MO H3BECTHBIM MACCOBBIM JIOJSIM XHUMHMYECKHX
AJIEMEHTOB, MPOIYKTaM CrOpaHusl, INIOTHOCTU T'a3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHMH: IPOrHO3UPOBATh, AHATU3UPOBATH U OIEHMBATh C MO3ULUI
HKOJIOTUYECKOM O€30MacHOCTH TOCJIEACTBUS OBITOBOW M MPOM3BOJACTBEHHOM JI€ATEIbHOCTH
YeJIOBEKa, CBA3aHHON ¢ mepepaboTKON BEIIECTB, UCIIOIb30BaTh MOMyYSHHbIE 3HAHUS JUIS IPUHSTUS
IPaMOTHBIX pEIIeHUN TPOoOJIeM B CUTYallUsIX, CBI3aHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh yYMEHUN: CAMOCTOATEIbHO IUIAHUPOBATh U TMPOBOJUTH XMMHUYECKUN
9KCIIEPUMEHT (TIOJIYyYEHHE M M3YyYEHHE CBONCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIMU
YIJI€BOJIOPO/IOB PA3JIMYHBIX KJIACCOB U KHUCIOPOJCOJEP/KALIMX OPraHMUYECKUX BEIECTB, PEILICHUE
AKCIIEPUMEHTAJIbHBIX 3aj[ayd M0 Paclo3HAaBAaHUIO OPraHMYECKHX BELIECTB) C COOJIOJEHUEM MPaBUI
0e301macHOro OOpalleHusl ¢ BEIIeCTBaMU U J1abopaTOpHBIM 000py0BaHUEM, (DOPMYIHPOBATH LIETh
HCCIIEIOBaHMSI, TPEACTABIATh B PA3IMYHON (hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHAIU3HPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUM:

coOo1aTh TIpaBWiIa AKOJOTHYECKH IIEIECO00pa3HOr0 TOBEAEHUS B OBITY W TPYJAOBOMH
JESITENbHOCTH B LENAX COXPAHEHUS CBOETO 370pPOBbs, OKPYXKAloOIIeH NPUPOAHON cpensl U
JNOCTHKEHHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OIIACHOCTb TOKCHYECKOTO MJECWCTBUS HA HKHUBBIE OPraHU3MBlI OIPEACIEHHBIX
OpPraHUYeCKUX BELIECTB, MOHUMas cMblca nokaszatens 111K

aHAJM3UpPOBaTh  IEJIECOOOPAa3HOCTh ~ MPUMEHEHHMS  OpPraHMYeCKMX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIICHHUS PUCK-TIOJNB3a;

C()OPMHUPOBAHHOCTh YMEHUI: OCYHIECTBIATh LIE€JICHANIPABICHHBIM IOMCK XHMHYECKOM
uHbOpMallMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-HayuyHas JIUTepaTypa, CpPeACTBa
MaccoBoil uH(pOpManuu, HHTEpHET M JApyrue), KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHpopManuio, rnepepadaTeiBaTh €€ U HCIOJIB30BaTh B COOTBETCTBHM C IOCTAaBJICHHOW Y4eOHOM
3a7a4ei.
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nevicrue. Ilonstue o
CHUHTETHYCCKHUX
MOIOIIIUX CPEICTBaX
(CMCO)

I'eneTnueckas cBSI3b
YII€BOJOPOOB U
KHUCJIOPOJICOAEPKALTUX
OpraHUYECKUX
BEIIECTB

PacuéThel mo
YpaBHEHUSAM
XUMHYECKUX PEaKIUi

Cucrematusanus u
000011eHE 3HAHUHA 110
TEME

76

O61mmas
XapaKTePUCTHKA
yTIIEBOJIOB U
KIaccupuKaIus
yIIeBOJIOB (MOHO-, IU-




Y TIOJIUCaxapuibl)

7

MoHocaxapubl:
¢u3nveckne CBONCTBA
Y HaXOX/ICHUE B
pupoje

78

79

[Ipumenenue
TJIFOKO3BI, €€ 3HaYCHUE
B X KU3HCOACATCIIBHOCTHU
opraHusma

Jucaxapuipl:
caxapo3sa, MaJbT03a 1
nmakto3a. Haxoxmenue
B IIPUPOJIC U
MIPUMEHEHHE
JMCaxapuioB

80

[Tonucaxapupr:
CTpPOCHHUE
MaKpOMOJICKYII,
busnveckne u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

81

82

TToustie 00
I/ICKYC CTBCHHBIX
BOJIOKHAX

Pemrenune pacueTHbix
3aJ1a4 Ha oTpesieNieHue
JIOJIA BBIXO]1a
MPOJIYKTa PEaKIuK OT
TEOPETHUECKHU
BO3MOKHOT'O

83

84

85

Cucremaruzanus u
000011IeHHEe 3HaHUH 110
pazneny

KonTponbHas pabota
110 TEME
"Kucnopoacoaepxang
1€ OpTraHUYECKHE
coenqnHeHns"

AMUHBIL:
KIaccupuKanus,
CTPOCHHE MOJICKYI,
obmas popmyna,




u3oMepus,
HOMEHKJIaTypa u
¢u3nueckue cBoicTBa

86

XUMHYECKHE CBOUCTBA
anmudaruaecKkux
aMUHOB

87

AHWINH: CTpOEHUE
aHWJIMHA,
0COOEHHOCTHU
XUMHYECKHX CBOMCTB
aHWJINHA

88

Crnioco0sl nostyueHus
Y TIPUMEHEHNE
anmudaruaeckux
aMHHOB

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U
HU30MepHus,
¢du3nveckne CBONCTBA.
OrtnenbHBIE
MPEACTABUTEIH O
AMHHOKHCJIOT

90

XnMHuyecKkre CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOTHYECKOE
3HAUYEHUE
amMuHokucIoT. CuHTE3
Y TUJIPOJIN3 TIENTH]IOB

91

benku xak npupoaHsIe
MIOJIUMEDBI;
CTPYKTYpbI O€JIKOB

92

93

XHUMHUYECKHUE CBOMCTBA
0eJIKOB

A3zoTcoaepxaiiue
reTepOLMKINUECKHE
COETUHEHUSI.
Hyxnennosbie
KHCIIOTBI: COCTaB,
CTpOEHHE U
Ouosiornyeckas poJsb

94

[IpakTnueckas pabora
Ne 4. Pemienne




95

96

97

AKCIICPUMEHTATbHBIX
3aJa4 10 TEME
"A3zoTcoaepxaiime
OpraHUYECKUE
coeauHeHu"

[IpakTrueckas pabota
Ne 5. Pemenue
AKCIICPUMEHTAIIbHBIX
3aJ7a4 10 TEME
"Pacrio3HaBanue
OpraHuYeCcKux
coeqrHeHnin"

KonTponbnas pabota
o TeMe
"A3oTcoaepKaiire
OpraHHYECKUE
coeIMHEeHUS "

OCHOBHBIE TTOHSTHSA
XHUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH ¥ METOIbI
UX CHUHTE3a —
MOJMMEepU3alus 1
MOJUKOHJICHC AU

98

99

100

ITmacTMaccel.
Yrunuzauus u
nepepadoTKa MIacTUKa

DnacToMepsl:
HATypaJbHbIN
CHUHTETHYECKHE
Kayuyyku. Pe3una

BomokHna:
HaTypaJbHEbIE,
HCKYCCTBEHHBIE,
CHHTETHYCCKHE.
[Tonumepsr
CIICIMAJIBHOTO
Ha3HAYCHHUS

101

[IpakTnueckas pabora
Ne 6. Pemienne
OKCIICPUMCHTAJIBHBIX
3a7a4 10 TeMe




"PacriozHaBanue
IacTMacc U BOJIOKOH"

O6o06menne u
cucTeMaTu3aus
W3y4YEHHOTO
102 7
MaTepuaia 1o Teme
"BricOKOMOJIEKYIIApH

ple coequHeHus"

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* Xumus, 10 kirace/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., [Ipoznos A.A., JIlyaun
B.B.; nox penakmueii Jlynnna B.B., O01mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AxninonepHoe oomectBo «M3marensctBo «IIpocBenienner

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



