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PaGouas mporpamma mo XMMHHM Ha YPOBHE cpeaHero oOmiero oopa3zoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 obOpa3zoBanum B Poccuiickoit
®denepanumn», TpeOOBaHUN K pe3ylnbTaTaM OCBOEHHS (elrepalibHOM 00pa30oBaTEbHON MPOrpaMMbl
cpennero obmiero odpazoBanusi(POIl COO), npeacrapneHHbix B DeepanbHOM TOCYIapCTBEHHOM
oOpazoBatesnbHOM cTtanaapte COO, ¢ yuérom Konuenuuum mnpenojaBaHusi y4eOHOro IpeaMera
«XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit denepaiuu, peanu3yroNX OCHOBHBIC
o0Opa3oBaTesIbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 roxa» (Pacnopsxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMusl Ha ypOBHE YIITyOJIEHHOTO N3YUEHUS 3aHUMAET BaKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOro oOpa3oBanus yudamuxcsi 10—11 kimaccoB. M3yuenue npeamera, peain3yeMoe B YCIOBHUSAX
Qg depeHIPOBaHHOTO, MPO(GUIBHOTO 00yUYeHHS, MPU3BAHO 0OECIIEYUTH 00IIE00pa30BATEIHHYIO
U OOLIEKYJIbTYPHYIO HOJTOTOBKY BBIMTYCKHHUKOB UIKOJBI, HEOOXOAMMYIO A ajalTalud UX K
6BICTp0 MCHAIOMIUMCA YCIIOBUSAM JXHU3HHW B COLHMYME, a TAaKXKC JIA HNPOAOJIKCHUA 06yquH$I B
OpraHu3anusx MNpopecCHOHATBLHOIO 00pa3oBaHMs, B KOTOPBIX XHMMHS SBJISIETCS OJHOU U3
MMPHUOPUTCTHBIX NTUCHUILIINH.

B mnporpaMmMe mo XuUMHUM Ha3HAYCHHE TIpeaMeTa «XUMHUS» TOJydaeT IOAPOOHYIO
UHTEPNPETAIMI0 B COOTBETCTBUM C OCHOBomojararommumu mnojoxeHusmu OIroC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJieH, COJep)KaHUs, Pe3yJIbTaTOB OOydeHUs U TpeOOBaHW K YpPOBHIO
MOATOTOBKH BBINYCKHUKOB. CBHUIETENBCTBOM TOMY SBISIIOTCS CJIEAYIOIIWE BBINOJIHIEMBIC
MPOrpaMMOU TI0 XUMHH (DYHKITUH:

UH()OPMAILIMOHHO-METOUUECKAs], pealn3alys KOTOpoil 00eceunBaeT MoaydeHHe IpeACTaBIeHHs O
LeNAX, COAEp)KaHUM, OOIIeld cTpaTeruu OOydYeHHs,, BOCIMTAaHUS M pa3BUTHS OOy4YaIOLIMXCS
CpeICTBaMU MpeAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIS;

OpPraHM3alMOHHO-IIAaHUPYIOIIAs, KOTOpas  IpeAyCMaTpUBaeT  ONpEACIICHHE:  IPHUHIMIIOB
CTPYKTYPUPOBAaHUS M TOCIEIOBATEIBHOCTH M3y4YCHUs Y4e€OHOTO MaTepHuaia, KOJMYECTBEHHBIX M
KayeCTBEHHBIX €ro XapakTepUCTHUK; TMOAXOJ0B K (OPMUPOBAHHIO COJAEPKATEIbHOM OCHOBBI
KOHTPOJISI M OIEHKH 00pa3oBaTeNbHBIX JOCTIDKEHUH OOyJaromuxcs B paMKax HTOTOBOH
aTTecTaluy B GopMe €AMHOTO roCcy1apCTBEHHOI0 3K3aMEHa [0 XUMHUHU.

[Tporpamma a1 yrinyOJIEHHOTO U3yUEHUS XUMUHU:

yCTaHABIIMBAaeT MHBAPUAHTHOE MPEIMETHOE COJIep)KaHue, 00s13aTeNIbHOE JIUISl MU3YYEHHUs] B paMKax
OTJENBHBIX MpoduieH, mpeaycMaTpuBaeT pacupeesieHue U CTPYKTYpPUPOBAaHUE €ro Io KJjaccam,
OCHOBHBIM CO/IepKaTelbHBIM JIUHUSIM/pa3iesiaM Kypca;

na€éT MPUMEPHOE paclipefesieHue yueOHOTO BpEMEHH, PEKOMEHIyeMOro Ul M3YYeHHs OTAEIbHbIX
TEM;

npearaeT MPUMEpPHYIO MOCIEI0BATEIbHOCTh U3yUeHHs Y4EeOHOTO MaTepuana ¢ y4éToM JIOTHKU
[IOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CIH;

naéT METOUYECKYI0 HMHTEPIIPETALUIO LeJIel U 3a]]a4 U3yueHHs IIpeMeTa Ha yriyOJaEHHOM YpOBHE
C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEHEr0 00IIero 00pa3oBaHus, COAEPKATEIbHON
XapaKTePUCTHKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOI 00pa3oBaTeiIbHOM MpOrpaMMbl
cpeaHero oomero ooOpazoBaHusi (JIMUHOCTHBIX, METANPEAMETHBIX, MPEMETHBIX ), & TAKXKE C YIETOM
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIBHBIX JCHCTBUN OOYdYaIOIIEToCs MO OCBOCHHUIO COICPIKAHUS
MpeaMeTa.



ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe M0 XMMUU IIPETYCMOTPEHA IPEEMCTBEHHOCTD C
oOyueHHneM XMMHUU Ha YpOBHE OCHOBHOI'O 0OmIero oOpa3oBaHMs. 3a MpejesiaMUd YyCTaHOBIIEHHOM
MPOrpaMMOi MO XUMHU O00s3aTENIbHON (MHBAPHAHTHOM) COCTABISAIOIICH CONEpKaHUs y4eOHOro
npeaMera «XHUMHUs» OCTAaETCs BO3MOXKHOCTh BBHIOOpa €ro BapHaTUBHOM COCTaBIISIOLICH, KOTOpas
JIOJKHA ONPEIENIATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO PO uiist 00ydeHuUsI.

B cootBercTtBUM ¢ KOHIIeNTyanbHbIMU 10OJ0keHUIMU PI'OC COO 0 Ha3HaYeHUH IIPEIMETOB
0a30Boro M yriiyojs€éHHOro ypoBHeW B cucreMe U epeHIHpPOBAaHHOIO OOY4YEHHs] Ha YpPOBHE
cpenHero oOmero oOpa3oBaHMS XHWMHUS Ha YpOBHE YINIyOJEHHOTO W3YYEHHUS HaIpaBlieH Ha
peanu3aiuio NpeeMCTBEHHOCTH C MOCJIEAYIOIUM 3TalloM MOJyYeHUs] XUMHUYECKOTro 00pa3oBaHus B
pamMKax HM3y4eHHs CIIEIUAIbHBIX €CTECTBEHHO-HAyYHBIX M XMMUYECKHX JUCLUIUIMH B BY3aX HU
OpraHu3alUsaX CpeaHero mnpodeccruoHaibHOro oOpa3zoBaHus. B 3Tol cBsI3M M3ydeHHE MpenMera
«XUMUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacIIUpEHHE U YIIyOJeHUEe TEOpeTHYEeCKOH U
MPaKTUYECKON MOATOTOBKH 00y4aroUINXcsl, BHIOpABIINX ONpeeaEHHbIN Tpoduias o0yuyeHus, B TOM
qHcie ¢ MEPCIEeKTUBON MOCIETYIOUIero MOJIydYeHHsT XUMHYECKOro oOpa3oBaHUsl B OpPraHU3aLUsIX
npodeccuonanbHoro oOpazoBanus. Hapsny ¢ stum, B cBere TpeboBanuit ®I'OC COO «k
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS (enepaabHOi 00pa30BaTeNIbHONW IMPOrpaMMbl CPEIHETO
oOuiero oOpa3oBaHMsI U3ydeHHUE MpeaMeTa «XHUMHUS» OPUEHTHPOBAHO TAKKE HA pelIeHHe 3adad
BOCIIMUTAaHUSI W  COLMAIBHOTO  pa3BUTHA  oOOydarommxcsi, Ha (OpPMHpPOBaHHME Yy  HHX
OOIIIENHTEIUICKTYaIbHBIX YMEHUW, YMEHUH palMOHAIU3alMK Y4eOHOTO Tpyda M 00O0OMIEHHBIX
CHOCO0O0B AEATEILHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBINA, HalIPeIMETHBII XapakTep.

CocTaBnsiomMMu  npeamera «XUMHUs» Ha YpPOBHE YINIYOJEHHOIO HU3YUCHHsS SIBISIOTCA
yrayonénneie Kypcbl — «Opranmueckass xumus» U «OOmas M HeopraHuyeckas Xumus». [lpu
OTIpe/Ie]IeHUH TOJX0/0B K OTOOpY M CTPYKTYPHOH OpraHu3alluM COAEp)KaHUS ATUX KypCOB B
MporpaMMe Mo XUMHH 3a ocHOBY HpuHATH nosioxkeHus GI'OC COO o paznuumsx 0a30BOro u
yri1yOn€HHOTO YpOBHEH H3ydeHUs MpeIMeTa.

OcHoBy cofepkaHusi KypcoB «Opranndeckas XuMus» U «O01as 1 HeopraHmueckass XUMHUs»
COCTaBIJIIET COBOKYITHOCTH INPEIMETHBIX 3HAHWA M YMEHHH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
W3Yy4YeHHs TpeaMeTa. ITa CUCTeMa 3HAHUM MOJydaeT OonpeaenEéHHOe TeOpEeTUYeCcKoe OTOTHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJBIINI 00BEM (PaKTOIIOTHYECKOTO MaTepuana.
Tak, Ha yriayOn€éHHOM YpOBHE H3ydeHHUs Hpeamera oOecreueHa BO3MOXKHOCTbh 3HAUYUTENILHOTO
yBeIMUeHUsI 00bEMa 3HAaHUN O XMMHUYECKHUX DJIEMEHTAaX W CBOMCTBAX MX COCJMHEHUI Ha OCHOBE
paciiupeHuss M YriayOJIeHus NpeACTaBICHUH O CTPOSHHM BELIECTBAa, XHMUYECKOW CBS3M U
3aKOHOMEPHOCTSIX TPOTEKAHMs PEaKIMH, pPacCMATPUBAEMBIX C TOYKH 3pPCHHS XHUMHYECKOU
KUHETHKH W TEePMOJMHAMUKU. M3ydyeHue mepuoiuueckoro 3akoHa u Ilepuoanyeckoil cuctembl
XUMHAYECKHX 2JIEMEHTOB 0a3MpyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHUX IMPEICTABICHUSIX O
CTPOCHUHU aToMa. XHMHYECKasl CBA3b OOBSCHIETCS C TOYKM 3PEHUS SHEPreTHYECKHX H3MEHEHUH
mpu e€ o0pa3oBaHUM U Pa3pyLIEHUU, a TAKXKE C TOUYKH 3PEHHUS MEXaHM3MOB €€ oOpa3oBaHMS.
W3yuenne TUIOB peakiuii 1oNoiaHseTcs GOPMUPOBAHUEM MPEACTABICHUN 00 3JEKTPOXUMUYECKUX
IpoLeccax M 3JeKTPOJIU3e paciylaBOB U PacTBOPOB BelllecTB. B kypce opraHMueckoil XUMUU MPU
PaccCMOTPEHUH PEAKIMOHHOM CIOCOOHOCTH COEIMHEHHH yIenseTcsi 0co00oe BHMMaHHE BOIPOCAM
00 251eKTpOHHBIX AP (PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XHMHUHU YIIyOJIEHHOTO YpPOBHS
M3YUYEHUs! JJIs KJIACCOB OMpeaesEHHOro nMpoduiis (T1aBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep
JIOTIONIHEHUH K OOIIel cucTemMe MpeIMETHBIX 3HAaHMN) OKa3bIBAIOT BIMSHUE CMEKHBIE MPEIMETHI.
Tax, HanpuMep, B COJEepKaHUU IpeaMeTa JJI KIAacCOB XMMHUKO-(PHU3UUECKOro mpoduis 6oiblioe
3HaYeHHe OyAyT HMMETh JJIEMEHTHl y4eOHOro marepuana 1o obOmed xumuu. [lpm u3ydeHun
peaMeTa B JJaHHOM cllydae akIeHT OyaeT cleiaH Ha OOIIHOCTb METO/AOB MO3HaHHs, OOIIHOCTh
3aKOHOB U T€OpUW B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISipHasi Teopust (MOJIEKyJIsIpHas TEOPHs B



(I)I/I3I/IKC), 3aKOHBI COXpaHCHUA MACChl W OHEPIrUH, 3aKOHBI TCPMOAWMHAMHKU, ISJICKTPOJIH3A,
IpeaACTaBJICHUA O CTPOCHUHU BCIICCTB U APYTOC.

B 10 xe Bpems B copepxaHHM INpeaMeTa JJIs KJIAaCcCOB XMMHKO-OHMOJIOTMYECKOTO MpOoQuiisi
00BN yAenbHBIN Bec OyAeT MMeTh OpraHumyeckas Xumus. B 3Tom ciyuae mpenocTaBisercs
BO3MOXXHOCTh /Il 00jiee 0OCTOSITENIbHOIO PacCMOTPEHUS] XUMUYECKOM OpraHu3aluu KJIETKH Kak
OMOJIOTHYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K MpUMEpPY, TaKUe CTPYKTYpHBbIE
KOMITOHEHTbI, KaK JIUIU/bI, OCJIKH, YIJIEBObl, HYKIIENHOBBIE KUCIOTHI U pyrue. [lpu atom 3HaHus
O COCTaB€ M CBOMCTBaxX NPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIIyXKaT
OCHOBO JIJIs1 U3y4EHUsI CYLITHOCTH MPOIECCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.

B miane ¢hopmMupoBaHus OCHOB HAYYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOOB
IIO3HAHUS U OIbITa IPAKTHYECKOIO NMPUMEHEHMsI HAYYHBIX 3HAHUM M3ydeHUe mpeaMera «XUMH»
Ha yri1yOn€HHOM YPOBHE OCHOBAHO
Ha MEXIIPEIMETHbIX CBS35X C Y4€OHBIMH MpPEIMETaMH, BXOSIIMMH B COCTaB IpPEIMETHBIX
obmacreit «EcTecTBeHHO-Hay4YHBIE MTPEeaAMETh, «MaremaTnka U uHGOpMaTHKa» U «PyccKuil si3pIK
U JTUTEPATYPay.

[lpu wm3ydeHun ydyeOHOro mpeamera «XUMUS» Ha YIIIYOJEHHOM YpOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO ¥ CpeaHero o6Omero oOpa3oBanus (Ha 0a30BOM ypoBHE), 3amadeit
MEPBOCTECTICHHOW 3HAYMMOCTH SIBIISIETCS (OPMHUPOBAaHHUE OCHOB HAayKH XHMHUH Kak o00JlacTh
COBPEMEHHOTO €CTeCTBO3HAHMUS, TPAKTHUECKOMN JACSITeILHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB
MUpPOBOW KyJIbTYpbl. PemieHue 3TOi 3amaum Ha yYriIyOJEHHOM YpOBHE HM3YYCHHs MpeaMeTa
MpearosaraeT peajn3alnio TaKuX Henei, Kak:

(dbopMUpOBaHHE TPEICTABICHHUI: O MAaTEepPHAILHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTAX H
MO3HABAEMOCTH SIBJICHUN MPHUPOJIbI, O MECTE XMMHHM B CUCTEME €CTECTBEHHBIX HayK W €€ Beayuien
poiiu B 00€CTIEUECHUH YCTOMYMBOTO Pa3BUTHS YEIOBEUYESCTBA: B PEIICHUH MPOOJIEM IKOJIOTUYECKOM,
SHEPIreTHYECKON M MHUIIEBOW O€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI, CO3IaHUU HOBBIX MAaTEPUAJIOB,
HOBBIX HMCTOYHHUKOB JHEPrud, B OOECHEUYECHHH pPALMOHAIBLHOTO IPUPOJIONOJIB30BaAHUS, B
(hopMUPOBAaHMM MHUPOBO33PECHHUS W OOMICH KYJIbTYphl 4YEJIOBEKa, a TaKXKE OSKOJOTHYECKH
000CHOBAaHHOTO OTHOIIICHHUSI K CBOEMY 3/IOPOBBIO U TIPUPOTHOM CpeJIe;

OCBOCHHE CHCTEMBl 3HAaHWH, JIeKallMX B OCHOBE XMMHMYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHpa: (QyHIAMEHTAIBHBIX MOHSATHH, 3aKOHOB U TEOPHA XUMHHU, COBPEMEHHBIX
MPEACTAaBICHUN O CTPOCHHMM BELIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM,
HAJIMOJICKYJIIPHOM, O TEPMOJAMHAMHYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSA
XUMUYECKHUX PEAKIMi, 0 XUMUIECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00IuX
Hay4HBIX MPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

dbopmupoBaHre y OOYYAOIIMXCS OCO3HAHHOTO TOHMMAaHHUsS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUM 1711 OOBSICHEHHS KIIOYEBBIX HUJEH W TPOOJEM COBPEMEHHOW XUMUH, IS
OOBSICHEHUS ¥ TPOTHO3UPOBAHUS SIBICHMI, MMEIONIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
TPAaMOTHOTO pEIIeHHUs] MPOOJIeM, CBSI3aHHBIX C XUMHEH, MPOTHO3ZUPOBAHMS, aHAIM3a U OIEHKH C
MO3UIUN  DKOJOTMYECKONM  Oe30MacHOCTH  MOCIEACTBUN  OBITOBOW ¥ MPOU3BOJCTBEHHOM
JIESITEIbHOCTA YEJIOBEKAa, CBS3aHHOM C XUMHUYECKMM IPOU3BOJICTBOM, HCMOJb30BAHUEM U
nepepadoTKON BEIIEeCTB;

yrayOJieHne TPEICTaBICHUM O HAay4YHBIX METOJaX IO3HAHHS, HEOOXOAMMBIX IJIsi MPUOOPETCHHUS
YMEHHI OPHUEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKHX SBICHUHN, HIMEIOIINX MECTO
B MPUPOJIE, B MPAKTUYECKOUN NEATETbHOCTH U MOBCEAHEBHOM JKU3HH.

B mutane peanuzanuy mepBOOYEPEAHBIX BOCIUTATENBHBIX U PAa3BUBAIOIINX (YHKINH IETOCTHON
CHUCTEMBI CpeJHero oouiero oOpa3oBaHMs NPU M3YUYEHUHU MHpeaMmeTa «XUMHsS» Ha YriyoJa&éHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TAKUE LIENH U 3aJIa4l, KaK:



BOCIIUTaHHE YOEXKIEHHOCTHM B TIO3HABAEMOCTH SBJICHUH MPHUPOJBI, YBAKEHHUS K IpoIeccy
TBOpPYECTBA B OOJIACTH TEOPETHUECKUX W MPUKIAJHBIX HCCIEIOBAHUA B XMUMHHU, (HOPMHPOBAHHE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAallMM K OOYYCHHUIO W TIO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPONIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHHUS OOIIEUEIIOBEUECKUX LIEHHOCTEIH;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPUYECKUX CIOCOOHOCTEH
oOyuatomuxcs, (HOPMHpPOBAaHHE y HHUX CO3HATEIBHOTO OTHOIICHHS K CamMoOOpa3OBaHUIO U
HEMpepbIBHOMY O00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MNpodeccHoHalbHOM U 0OILIeCTBEHHOU
JeSITETbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U TMOTPEOHOCTH B 3/10POBOM
o0pa3e X13HH;

(dbopMHUpOBaHHE YMEHHMH M HABBIKOB Pa3yMHOT'O MPUPOIOIOIB30BAHMSA, PA3BUTHE IKOJIOTMUYECKON
KYJIbTYpBI, IPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUIECKOH JIEeATEIIEHOCTH.

OO611ee YynCII0 9acoB, MPEAYCMOTPEHHBIX JUIsl M3yUEHUsI XUMHUHU Ha YIIyOJIEHHOM YPOBHE CPEIHETrO
obmiero obpazoBanusi, cocraBinsier 204 gacos: B 10 kmacce — 102 yaca (3 gaca B Henemo), B 11
kiacce — 102 gaca (3 gaca B HeZeIo).

COIEPKAHUE OBYYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

TeopeaneCKHe OCHOBbI OpFaHI/I‘{eCKOﬁ XUMMUH.

[IpenMeT 1 3HAUEHHE OPraHUYECKONW XUMUH, PECTaBICHUE O MHOTOO0OPAa3uu OPraHUYECKUX
COeIMHEHU.

DJNEeKTPOHHOE CTPOSHHE aTOMA YIJIepo/ia: OCHOBHOE U BO30YKAEHHOE COCTOsIHUS. BaneHTHbIe
BO3MOYKHOCTM AaTOMa yriepoja. XHMHYEcKas CBA3b B OpPraHUYECKUX COCIMHEHHUAX. THumsl
ruOpuIu3ay aTOMHBIX opOuTaneil yriaepona. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOH CBS3U
(0OMEHHBIN U JOHOPHO-AKIENTOPHBIN). TUIBI TIepEeKPHIBAHUS aTOMHBIX OpOHTAaleH, G- U T-CBA3H.
OnuHapHasi, ABOMHast U TpoiiHas cBsA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYlIaX OPraHUYECKHX
BerecTB. [IoHsATHE O CBOOOAHOM paguKaie, HyKieo(uie u 31eKTpodue.



Teopuss crTpoeHuss opraHudeckux coenuHeHud A.M. byrinepoBa u  coBpeMEHHbIE
MIPE/ICTABICHUS] O CTPYKTYpE MOJEKYJ. 3Hau€HUE TEOPHHM CTPOEHUS OPraHHMYECKUX COEIMHEHMM.
MornekynsipHble U CTpYKTypHbIE (GopMynbl. CTpykTypHble (OPMYJIbl pPa3IUYHBIX BHJOB:
pa3BépHyTasd, COKpam€HHas, ckeinerHas. M3omepus. Bunael u3oMepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAs. DJEKTPOHHbIE A(PQPEKTHl B MOJEKYJaX OPraHUYEeCKUX COEIWHEHHN
(MHIYKTUBHBIA U ME30MEPHBIN 3 PeKThI).

[IpencraBnenue o kimaccupuUKAMU OpraHUYecKux BemiecTB. [loHsATHEe O (YHKIMOHATBHOMN
rpynne. I'omonorusa. I'omonorumueckue psiapl. CuctemMarndyeckass HOMEHKIATypa OPraHM4eCKUX
coenunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX MPEACTaBUTENECH.

Ocobennoctu u KJ1accupukanus OpraHNYeCKHUX peakuuil. OKucauTenpHO-
BOCCTAHOBUTEIILHBIC PEAKLUH B OPraHUYECKOH XUMUH.

OKCHEepUMEHTAIbHbIE METO/bl M3YYEHHUs BEIIECTB M WX MpEBpallleHHUH: 03HAKOMJICHHE C
oOpa3liaMi OpPraHMYECKHUX BEIIECTB W MaTepUaJaMd Ha HUX OCHOBE, OIBITHI MO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (IIaBJIeHHE, 0OYTTMBAaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MojieNiel MOJIEKYJT OPTaHUYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. ['omosiorndyeckuil psia ajnkaHoB, obOmas ¢opmysia, HOMEHKIATypa M H30MEpHsL.
DONEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alIkaHOB, Sp’-rHOpuau3anus aTOMHBIX
opburanei yriuepoaa, 6-cBsi3b. duznyeckue cBOMCTBA aJIKAHOB.

XHUMHYECKHE CBOMCTBA aJIKaHOB: pcakuuu 3aMCUICHUA, HU30MEpHU3aAllUH, ACTUAPUPOBAHUA,
UKIW3aluK, IUPOJIN3a, KPpCKUHI'a, TOPCHUS. HpeI[CTaBJICHI/IC 0 MCXaHHU3MEC peaKHI/Iﬁ PaaruKaJIbHOIO
3aMCILICHUA.

HaXO}KI[eHI/Ie B IIpUpoAac. CriocoOBbI IMOJIY4YCHHA U IPUMECHCHUC aJIKaHOB.

[Huknoankanel. Ob6mas Qopmyna, HOMEHKIaTypa W uzoMepus. OCOOCHHOCTH CTPOCHUS H
XMMHUYECKHX CBOWCTB MaiblX (LMKJIONpPONAH, IMKJIOOYTaH) M OOBIYHBIX (LIMKJIIOMEHTAaH,
LUKIIOTEeKCaH) IUKI0aIKaHOB. CrIOcOObI MONTY4YeHHs U TPUMEHEHNE ITUKI0aIKaHOB.

Anxensl. ['oMonoruueckuii psij aakeHoB, oOmas Gopmyia, HOMEHKIATYpa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT aJIKEHOB, SP?-THOpHIN3alus aTOMHBIX OpOHTasel yrieposa,
0- U m-cBs3u. CTpyKTypHas W reoMerpuueckas (Iuc-TpaHc-) m3omepus. Ou3nyecKkue CBOWCTBA
AJIKEHOB. XMMHUYECKHE CBOMCTBA: pPEaKLUUU INPUCOCIMHEHUS, 3aMEILEHUS B O-TIOJIOXKEHHUE IIPU
JBOMHOM CBsI3H, OAUMeEpHU3anuu 1 okuciieHus. [IpaBuino MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOIHYIO cBsI3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AJTKEHOB.

AJNKaJVeHBI. Knaccuduxanus aJIKaJUCHOB (conpsikEHHBIE,
W30JIUPOBaHHbBIC, KyMYauposannvie). (OCOOEHHOCTH SJIEKTPOHHOTO CTPOCHHS W XUMHUYECKHUX
CBOWCTB COMNpPSKEHHBIX JUEeHOB, 1,2- u 1,4-mpucoenaunenue. Ilonmumepusanus conpsKEHHBIX
nueHoB. CriocoObl MoTy4eHUs U IPUMEHEHUE aJlKaJueHOB.

Ankunbl. ['oMonoruueckuii psiy anKuHOB, o0mas Qopmyrna, HOMEHKIATypa ¥ U30MEpHS.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN aJIKUHOB, SP-THOpUAM3AIUS ATOMHBIX
opOutaneit yriaepona. Duznueckue CBOWCTBA aJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUHU
MIPUCOSIUHEHHSI, AUMEpPU3AlMU U TPUMEpHU3alUuU, OKUCIEeHHUA. KHUCTOTHBIE CBOMCTBAa alKHUHOB,



HUMCIOIHUX KOHIECBYIO TpOﬁHym cBa3b. KauecTBeHHBIC pCaknuu Ha TpOﬁHyIO cBsi3b. CriocoOBI
MOJIYYCHHUA U MPUMEHCHUC aJIKUHOB.

ApomMaTtudeckue yrieBoJopojibl (apeHsl). ['omosnornueckuil psa apeHoB, oOuias ¢opmyia,
HOMEHKJIATypa M HM30MepHs. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbl OeH30I1a.
@dusnyeckue CBOMCTBa apeHOB. XMMHUYECKHE CBOMCTBA O€H30Jla M €ro IOMOJIOTOB: PEaKIUuu
3aMelleHnss B OCH30JbHOM KOJIBLIE M YIJIEBOJOPOJHOM pajuKaje, peaklUH MPUCOEeIUHEHMS,
OKHCIIEHHE ToMoJIoroB OeHsona. [IpencraBieHne 00 OPpUEHTHPYIOIIEM JIEHCTBUM 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha MPUMEpPE aJKWIBHBIX PaJUKaIOB, KapOOKCHIBHON, THAPOKCUIBHOM, aMUHO-
W HUTPOTPYIIBI, aTOMOB TajmoreHoB. (OCOOEHHOCTHM XUMHYECKHX CBOWCTB  CTHpOJIA.
[Nonumepuzarust ctuposia. CrocoObl MOTYYEeHUs M IPUMEHEHHE apOMaTUYECKUX YIIIEBOI0POIOB.

[Tpuponusiii ras. [lomytusie HedTaubie Ta3pl. HedTh u e€ npouncxoxaenue. KaMeHHBbIN yrob
Y IPOAYKTHI ero nepepadotku. CriocoObl nepepaboTKu HeTH: eperoHKa, KPeKHHT (TEPMUYECKHIA,
KaTaTuTHYeCKuii), pudopMunr, nuponus. lIpoayktel mepepaboTku HepTH, MX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas CBI3b MCKAY pa3IMYHbBIMHA KJIaCCaMU YIJICBOJAOPOA0B.

DJIEKTPOHHOE CTPOEHUE TaJOTEHIPOM3BOJAHBIX YIJIEBOAOPOAOB. Peakiuu 3amMerieHus
rajoreHa Ha THUJIPOKCOrPYIIY, HUTPOTPYNIY, IMAaHOTPYIITy, aMuHOrpynny.  JlelictBue Ha
rajJoreHNpPOU3BOJHbBIE  BOJHOIO W  CIMPTOBOrO  pactBopa  wi€nouyd. B3ammoneictBue
JIATAJIOTCHAJIKAHOB C MarHueM W UHUHKOM. [IoHSTHE O MeTauoOpraHuyecKuX COEIUHECHUSX.
Hcnonp3oBaHue rajJoreHNPOU3BOAHBIX VYIJIEBOJOPOAOB B OBITY, TEXHHUKE H TIPH CHHTE3e
OPraHUYEeCKHUX BEIIECTB.

SKCHGDI/IMGHT&HBHBIG METOAbI U3YUYCHHUA BCIUICCTB U UX HDGBDaH_[eHI/If/'Ii HU3Y4YCHUC (1)I/ISI/IV-IGCKI/IX
CBOWCTB YIJIEBOAOPOAOB (PacTBOPUMOCTh), KaUECTBEHHBIX PEAKLUH YII€BOAOPOIOB Pa3THUYHBIX
KkjaccoB (oOeciBeunBaHMe OpOMHOM WJIM HMOJHOM BOJbI, pacTBOpa I€pMaHTraHaTa Kalus,
B3aMMOJICHCTBHE alleTHJICHa C aMMHAa4YHBIM pacTBOpoM okcuga cepebpa(l)), kauecTBeHHOE
oOHapy)XeHHE YIJIepoaa M BOJOPOJa B OPraHMUECKHUX BEIIECTBAX, MMOJMYYEHHE STHICHA U N3YUCHHE
€ro CBOWCTB, O3HakomieHHe ¢ Koiuekimamu «Hedte» u «Yromb», ¢ obpasuamu IuiacTmace,
KaydyKOB M pPE3WHBI, MOJCITMPOBAHHE MOJICKY]T YTJIEBOJOPOJOB U TaJOTE€HIIPOM3BOIHBIX
YIJIEBOJOPOJIOB.

Kuciopoaconep:kamme oprannyeckne coeTmHeHusl.

[IpenenbHble 01HOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYI (Ha MPUMEPE METAHOJIA U 3TAHOJIA).
I'omosormueckuii psi, odmas popmyia, H30Mepus, HOMCHKIIATypa U Kinaccudukanus. Ou3ndeckue
CBOMCTBA IMpPEACIIbHBIX OJHOATOMHBIX CIUPTOB. BOIOPOIHbBIE CBA3M MEXAY MOJEKYyJIaMU CIUPTOB.
XUMUYECKUE CBOMCTBA: PEAKUUU 3aMEIICHUs, NETHIpPATAllMU, OKHCJICHUS, B3aMMOJECHCTBHE C
OpPraHMYeCKMMH M HEOpraHM4eCKMMH KucioTtaMu. KadecTBeHHass peakuuss Ha OJHOATOMHBIE
criupThl. JlelicTBUE 5TaHOJIAa W METAaHOJNA Ha OpraHu3M uenoBeka. CrocoObl TONydeHHS U
MIPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢gupsl, HOMEeHKIaTypa ¥ u3oMepus. OCOOEHHOCTH (PU3NYECKHX U XUMHUYECKHUX
CBOMWCTB.

MHoroatoMHbIe CIIUPTBI — OSTWJICHIUVIMKOJIb W TJIMIOCPUH. du3znueckue M XHUMHUUYECKHUE
CBOMCTBA: p€akiuu 3aMCIICHHA, B3aHMOI[CI>iCTBHC C OpraHudcCKMMMUM MW HEOPraHWYCCKHUMU
KHUCJIOTaMH, Ka4YC€CTBCHHAA pPCaKlud Ha MHOIOAaTOMHBLIC CIIUPTHI. HpeIICTaB.HeHI/Ie O MCXaHU3MC



peaKuHﬁ HYKJ'ICO(I)I/IJ'IBHOFO 3aMCIICHUS. HeﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. CnocoOb1 MOJIYYCHHUA U
NPUMEHCHUEC MHOTOAaTOMHBIX CITMPTOB.

®enHon. CTpoeHUE MOJICKYIBI, B3aMMHOE BIUSHUE THIPOKCOTPYMIBI U OSH30JBHOTO sIpa.
Ousnyeckue cBoiictBa ¢enHona. OcoOEHHOCTH XUMHUYECKHUX CBOWUCTB (eHona. KauecTBeHHBIE
peakiuu Ha ¢enon. TokcuyHocTh (¢eHoma. CrnocoObl TOMydyeHUs W TMpPUMEHEHHEe (QeHoa.
denondopManbaeTUAHAS CMOJIA.

KapOoHuIbHbIE COEAMHEHUS — allbAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMIIbHON
rpynmel.  ['oMonoruueckue psabl  ajdbIeTH0B M KETOHOB, oOmias QopMyna, wu3omMepus u
HOMEHKIaTypa. Pu3nyeckrue CBONWCTBA albJETUAOB U KETOHOB. XMMHUECKHE CBOWCTBA ANIbICTHUIOB
U KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJeruioB, KayeCTBEHHbIE pEaKIUM Ha
anpaeruabl. CriocoObl NOTyYeHHUs] U IPUMEHEHHE allbJeTU0B U KETOHOB.

OOHOOCHOBHBIE TIpelebHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKiaTtypa. Dusznyeckue CBOWCTBA OJHOOCHOBHBIX
MpeIeTbHBIX KapOOHOBBIX KUCIOT. BoIOpoaHbIE CBA3M MEXIy MOJEKyJaMu KapOOHOBBIX KHCIOT.
XUMUYECKUE CBOWCTBA: KHUCIIOTHBIC CBOWMCTBA, peakius >TepU(UKANNH, PEAKIHH C Yy9aCTHEM
yIAeBOJOPOAHOTO pajaukana. (OCOOEHHOCTHM CBOWCTB MypaBbUHOM KHCIOTHL. [loHsATHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIIOKHBIX 3¢upax. MHoroodpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEMpPENENbHBIX M apOMATHYECKHUX KapOOHOBBIX KHUCIOT, ITUKAPOOHOBBIX
KHCIIOT, THUIPOKCUKApOOHOBBIX KHUCIOT. IlpencraBurenn BbeICIIMX KapOOHOBBIX  KHCIIOT:
CTeapuHOBasi, MNaJIbMHUTHUHOBAs, OJICUHOBAS, IUHONEBAs,  JUHOAEHO8as KUCIOThl.  CrocoOsl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble >¢upsl. ['omonoruueckuii psan, obmas (opmyia, U30Mepus U HOMEHKIATYpA.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. CtpoeHue, (uznueckue U XUMHUECKHE CBOWCTBA XHPOB: THIPOJIU3 B KHUCIOH U
menoyHoi cpene. OCOOEHHOCTH CBOMCTB HPOB, COAEPIKALIMX OCTATKH HENPENENbHBIX JKUPHBIX
KUCHo0T. JKupsl B IpUpo/Ie.

Mb11a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe ICHCTBHE.

OO6mass  xapaktepucTuka yriaeBoaoB. Kiaccudukauus yriaeBogoB (MOHO-, aH- U
nojucaxapuzsl). MoHOcaxapuIsl:  TUIIOKO3a,  (ppykTo3a, rajakrosa, pudosa, 1e30Kkcupr0o3a.
®usnuecKkue CBOMCTBA U HaxoxaeHue B npupoge. PorocuHTe3. XUMUYECKHE CBOWCTBA TIIFOKO3BIL:
pEaKIMU C y4acTUEM CIUPTOBBIX M AJIbJETUIHOMN IPYII, COUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
[IpumeHeHue TIIOKO3bI, €€ 3HAaYEHHE B JKU3HENEATEIbHOCTU OpraHusma. Jlucaxapuabl: caxaposa,
MajbTO3a M JaKTo3a. BoccraHaBiauBaroniye M HEBOCCTAHABIMBAIOILIKE Aucaxapuabl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npumeHeHue. [lommcaxapuipl: Kpaxmani, INIMKOT€H U
nesmnono3a. CTpoeHne MakpoMOJIEKYJ Kpaxmalla, TNIMKOTeHa U eJurosio3bl. dusndeckue cBOKWCTBA
Kpaxmaljla ¥ LEJUII0JI03bl. XUMUYECKHE CBOICTBA Kpaxmala: TWIPOJIN3, KaueCTBEHHAsl peaklus C
noJIoM. XMMHUYECKHE CBOMCTBA IIEJUTIONIO3BI: THAPOIIN3, TOTyuyeHHe 3(upoB 1eunono3sl. [lonsTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEPUMEHTAJIbHBIC METO/bl M3YYEHHUs BELIECTB M UX NPEBPAIICHHI: paCTBOPUMOCTH
Pa3IUYHBIX CIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM, OKUCIICHUE STUIIOBOTO CIHUPTA B
aJpJeruj Ha pacKaJIEHHOW MEAHON MPOBOJIOKE, OKUCIECHHUE 3TUJIOBOIO CIUPTA AUXPOMATOM Kaaus
(BO3MOXKHO HCHOJB30BAaHUE BUICOMATEPHUATIOB), KAUYE€CTBEHHBIE pEaKIUU Ha albIeruisl (C
ruapokcuaoM auammuncepeodpa(l) u runpoxcugom menu(ll)), peakuus riaunepuHa ¢ THAPOKCUIOM
menu(Il), xumuueckue CBOWCTBAa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aHMMOJEHCTBHE pacTBOpa




rmoko3bl ¢ rugpokcunom  menu(ll), B3aumonelcTBHME Kpaxmalia C  HOIOM, pEILIeHHE
AKCIEPUMEHTATIBHBIX 33134 1Mo TemaM «CrupTtel U (QeHonb», «KapOoHOBBIE KUCTOTHL CIIOXHBIC
3hUpHD».

A3oTcoaep:Kanye OprannyeckKne coenHeHusl.

AMUHBI — OpraHUYeCcKHUe MPOU3BOHbIC amMmMuaka. Kinaccudukarus aMuHOB: anudaTuuecKue
Y apoOMaTHYECKHE; NEPBUYHBIC, BTOPUYHBIE U TpeTudHble. CTpoeHHe MOJeKyl, olmas (Gopmyra,
M30MepHs, HOMEHKIaTypa M (U3MYecKhe CBOWCTBA. XUMHUYECKOE CBONCTBA aln(aTUYeCKuX
aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJINPOBAHUE, B3aUMO/ICHCTBUE MEPBUYHBIX AMHUHOB C a30THUCTOU
kucinoTor. CoyiM aJIKWJIaMMOHMS.

AHWIVH — MpeACcTaBUTENIb aMHUHOB apoMatndeckoro psiga. CtpoeHue aHwinHa. B3anmmHoe
BJIMAHUC TpPYIIl aTOMOB B MOJICKYJIC AaHWJIMHA. OCco0eHHOCTH XMMHYECKHX CBOMCTB aHMWIMHA.
KauecTtBennsie peakuuy Ha aHWIMH. CIOCOOBI MOTYYEHHS M PUMEHEHHUE anu(paTHieCcKuX aMHUHOB.
[ony4yenue aHUIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. HoMeHknaTypa u nzomepus. OTAeNbHbIE MPEACTAaBUTEIN O-aMUHOKHCIIOT:
TIAIAH, anaHuH. OU3UdecKre CBOMCTBA aMHUHOKHMCIIOT. XMMHYECKHE CBOMCTBA aMHMHOKHCIIOT KakK
aM(pOTEPHBIX OPraHUYECKUX COCTUHEHMH, peakiys MOJMKOHAEHCAIMU, 00pa3oBaHUE MENTHUIHON
cBs3U. buonorndyeckoe 3HaueHNe aMUHOKUACTOT. CUHTE3 U THAPOIIN3 TETITH/IOB.

benku xak npupojansie nonuMepsl. [lepBuunas, BTopudHasi U TpeTUYHAsI CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OENIKOB: TUAPOIIN3, JeHATypalHs, KaUeCTBEHHbIE PeaKIUN Ha OEJIKH.

DKCIEePUMEHTATbHBIC METOIbI M3YYEHHUS BEIIECTB M MX MTPEBPAIICHUI: paCTBOPEHHE OCIKOB B
BOJC, JeHarypauusi OCJIKOB TpU HAarpeBaHWM, LBETHBIC pEaKIMH Ha O€JIKU, pPEIICHHUE
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJepKalllie OpPraHuYeCcKue COCTUHCHUS» |
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUIN.

BLICOKOMOJIeKyJIﬂprIe COCAMHCHUA .

OCHOBHbBIE TIOHSTHUSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUWHEHUN: MOHOMEp, TMOJUMED,
CTPYKTYpHOE€ 3BEHO, CTETIEHb MOJUMEPHU3AINH, CPEIHS MOoJeKyasipHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUN — MOJUMEPHU3ALIHS U TOTUKOHIEHCAIIUS.

[Tonmumepnbie MaTepuansl. [ImacTmaccsl (MOMUATHIICH, MOJMHIPONHIICH, MOJUBUHUIXIOPHI,
MOJIUCTHPOJI, TOJMMETHIMETAKPIIIAT, TOJUKApOOHATHI, MOJUATWICHTEpedTaNaT). YTUIU3aus u
nepepaboTKa MIacTUka.

OnacToMephl:  HATypaJbHBIH ~ KaydyyK, CHHTETHYECKME  Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHBIE (XJIOIMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[TonumMepsl crienMaabHOTO Ha3zHAueHUs (Te(IIOH, KEeBJIAp, SJIEKTPOIPOBOISIINE ITOIUMEPHI,
OunopasziaraeMbie MOJIUMEPHI).

SKCHCDI/IMCHTaHLHHC METOABI HM3YYCHHA BCIICCTB MW HX HDCBD&H.[CHHIZZ O3HAKOMJICHHE C
06pa3uaM1/1 NpUPOAHBIX W  HCKYCCTBCHHBIX BOJIOKOH, IIJITACTMACC, Kay4yKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC «Pacno3HaBaHue MIaCTMAcC U BOJIOKOH.




No

o/

PacuérHrle 3agaun.

HaxoxxaeHne MoneKyasipHO (opMysbl OpraHMYECKOro COEIMHEHHsI MO MAacCCOBBIM JIOJIIM
3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXXIEHHE MOJEKYISIpHOH (OPMYJIBI OpPraHMYECKOro
COEJIMHEHUs 10 Macce (00bEMY) MPOIYKTOB CrOpaHUs, O KOJUYECTBY BellecTBa (Macce, 00bEMY)
MPOJAYKTOB pEaKUUu W/WIM MCXOAHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpHOU (OpMyIibl
OpPraHMYECKOIro BEIIECTBA Ha OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB IOJIyY€HHUS,
OIpeJIeJICHUE A0 BbIX0OA IPOAYKTA PEAKIUU OT TEOPETHYECKU BO3MOXKHOTO.

MexnpeaMeTHEIE CBA3H.

Peanuzanus MeXnpeaIMETHBIX CBSI3€ld NMpPU M3y4yEeHUM OpraHndeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 MHCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHUH, Tak U
MIOHATUM, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIE TTOHSATHUS: SIBJICHUE, HAyYHBIA (haKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJgu3, CHHTE3, KiIacCH(pUKalusa, HaOIIOJeHUE, HW3MEPEHUE, JKCIICPUMEHT, MOJECIb,
MOJIETUPOBAHHUE.

®dusuka: maTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTETUUECKUIM YPOBEHbD,
BEILIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHME BEIIECTBA, (DU3UYCCKUE BEITUYHHBI, €IHMHHIIBI
U3MEpPEHUS, CKOPOCTh, IHEPIUs, Macca.

buonorus: kieTrka, opraHu3M, SKOCHCTeMa, Ouocdepa, MeTabOIHM3M, HACleACTBEHHOCTD,
aBTOTPO(HBIH W TeTepOTPOMHBIA THII THUTAHHS, OpokeHWe, (HOTOCHHTE3, IbIXaHHWE, OCIKH,
YTJICBOJIBI, XKUPBI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTHI.

Feorpadwm: ITIOJIE3HBIC UCKOIIAE€MBIC, TOIIJIMBO.

TexHomorus: MMUIICBBIC TPOAYKTBI, OCHOBBI PAIlMOHAJBHOI'O IMHUTAHWA, MOIOIIHUE CPEACTBA,
MaTepualibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHnoBanue pa3fenos u Tem KonnuecTtBo yacos OnEeKTpOHHBIE
IIPOrpaMMEI Bcero Konrponsnslie IIpaktruueckue (wupossre)
paboTsI paBoThI 00pa3oBaTeIIbHbIE
pecypcesl
Pasnea 1. Teopernueckue 0OCHOBbI OPraHNYeCKOH XHUMHH
[IpeameT opraHn4eckoil XUMHH. 8

11

Teopust cTpoeHHs OpraHUYECKUX
coenquuenunit A. M. bytiepoBa

Hroro no pazueny 8

Paznen 2. YriaeBogopoasl

2.1 TlpeneibHBIC YTIECBOIOPOIBI — 5
QJIKaHbI, ITUKI0ATKAHBI

2.2 HemnpenenbHbIE YTICBOIOPOIbIL: 14 1
aJIKeHbI, aJIKaJIUCHBI, AJTKUHBI

2.3 ApoMaTtHuecKue yriieBo10POIbI 8

(apennr)



Ne  HaummeHnoBaHue pa3qenoB u TeM

KomnuectBo yacos

DIIEKTPOHHBIE

/1 IIpOTpaMMBbI Bcero Konrponbasie [Ipakruyeckue (mposrie)
paBOThI paBOThI oOpa3oBaTenbHbIe
pecypchl
2.4 TlpupoHBIE HCTOUHUKH 4
YIIIEBOIOPOIOB U UX MepepadoTka
2.5 lNanmoreHnpou3BoAHbIC 4 1
YTJIEBOIOPOIOB
Hroro mo pazueny 35
Paznen 3. Kuciopoacoaepsxxanue oprannieckue coeJuHeHUu st
3.1 Cnupter. denon 11 1
3.2 KapOoHWIbHBIC COSTUHEHUS: 21 1
aNbJIeruIbl U KeToHbL. KapOoHOBBIE
KUCJIOTHI. CrioxHbIe duphl. Kupbl
3.3 YrieBoasl 9 1
Hroro mo pazueny 41
Paznen 4. Azorcoaeprkainue opranHnyeckue coeJuHeHUus
4.1 AmunHbl. AMUHOKHCTOTHI. benku 12 1 2
Hroro mo pazaeny 12
Paznen 5. BoicokomosieKkyJIspHbIE COeINHEeHUSA
5.1 BBICOKOMOJIEKYIIIpHBIE COCTUHECHHMSI 6 1
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOBIIO 102 3 6
I[MTPOT'PAMME Draggable item
847093272 was dropped
over droppable area
847093276
IMOYPOYHOE IINTAHUPOBAHUE
10 KJTIACC
No Tema ypoka KonnuectBo yacoB Harta DJIEKTPOHHBIE
/m Bcero Kon IIpaktnyeckne H3YyICHHUA uuQpoBbie
po paboThI o0pa3oBaTelIbHbIE
JbH pecypcsl
bIC
pab
OTBI
1 Ilpeamert u 3HaUEHUE OPTaHUYECKOU 1

XUMHH, TIPEICTaBICHHE 0 MHOr000pa3uu
OPraHUYEeCKUX COCTUHEHUN

2  DIEKTPOHHOE CTPOCHHUE aToMa Yyriiepoja 1
(0OCHOBHOE W BO30YXKJIEHHOE COCTOSIHUS).
BanenTHbIE BO3MOKHOCTH aTOMa
yriaepona

3  Xumuueckas CBSI3b B OPraHUYECKHUX 1
coenuHeHUsIX. MexaHu3mMbl 00pa3oBaHU
KOBaJICHTHOM CBSI3H, CIIOCOOBI Pa3pbiBa
CBsI3Ei

4 Teopwusi CTpoCHUS OPTAHUYECKUX 1



/1

10

11

12

13

14

15

16

17

Tema ypoxka

coenquuenuit A. M. bytiepoBa

Bunael nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsS. DJIEKTPOHHbBIE

3¢ PeKTh B MOJIEKYyIaX OPTaHUYECKUX
COEIMHEHU I

[IpencraBnenue o kaaccupukanuu u
cucTeMaTHyecKas HOMEHKIIATypa
(IUPAC) oprannuyeckux BeIIeCTB

Knaccuduxkanus peakuuii B
OpraHUYEeCcKOi XUMHU

Cucremarusanusa U 0000IIeHNe 3HAHUN
10 TEME

AJIKaHBI: TOMOJIOTUYECKHM psiJl, o01as
(dbopMyna, HOMEHKIIATypa 1 U30MepHs,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

duznyecKkre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

HaxoxnaeHune aqkaHOB B IPUPOJIE.
CriocoOsblI MoTydeHus: ¥ IpUMEHEHHe
AJIKaHOB

[Muknoankanel: oomas Gopmyna,

HOMCHKIJIaTypa U U30OMCPUI, 0COOEHHOCTH

CTPOCHUA U XUMHUUYCCKUX CBOI\/’ICTB,
CIIOCOOBI NOJIy4CHHUA U IIPUMCHCHUC

Pemenne pacu€THBIX 33724 Ha
OTIpeieIICHUE MOJICKYISIPHON (hOPMYITBI
OpPraHMYECKOTO BEIIECTBA [0 MACCOBBIM
JOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIIUX B
ero cocraB. CucreMaTuzanus u
000011IeHrE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTHUYECKHM psiJl, 001Ias

¢dbopMyIna, HOMEHKIIATypa, dJAEKTPOHHOE U

IIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJI.
CrpyKTypHas U LuC-TpaHC-U30MEpUs
QJIKEHOB

dusnueckue U XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CriocoObl NosTy4eHus: ¥ IpUMEHEHUE
aJIKEHOB

[IpakTrueckas padora Ne 1 mo Teme
"[lonydyeHue aTUIEHA U U3yYEHHUE €TO

KoanuectBo yacos

Bcero Kon Ipaktrueckue HU3YICHHA

TPO
JbH
136
pad
OTBI

paboThl

JlaTa

DIIEKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIE

pecypcesl



Ne Tema ypoxka KonnuectBo uacos [Hara ONEeKTpOHHBIE

/m Bcero Kon IIpaktnueckue H3YICHUA LHQpoBbIC
po paGoThI o0Opa3oBaTeNbHbIE
JIbH peCypceel
bIC
pad
OTHI

CBOMCTB"
18 Pemenue pacu€THBIX 33724 HA 1

oTpeJieIeHue MOJIEKYISIpHOM (hopMyITbl
OpPraHMYECKOTO BEIeCTBA
19 AnkamueHbl: CONPsDKEHHEIE, 1

M30JIMPOBaHHBIC, KYMYJIMPOBAaHHBIE.
OCOoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XwuMmHuYeCcKHe CBOMCTBA COMPSIKEHHBIX 1
JTUEHOB

21 CnocoObl OTY4YEHUS ¥ IPUMEHEHHE 1
aJKaJeHOB

22 AJKWHBI: TOMOJIOTHUECKHUH PsijI, 001ast 1

¢dbopMyia, HOMEHKIIATypa, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
¢bu3nveckne cBOWCTBA

23 XuMHUYECKHEe CBOWCTBA aJIKWHOB 1

24 KauecTBEHHBIC PEAKITMH HA TPOHHYIO 1
CBSI3b

25 CnocoObl NOJTy4YeHUs ¥ IPUMEHEHHE 1
QJIIKHHOB

26 Pemenwne 3aga4: pacu€Thl IO yPaBHEHUIO 1
XUMHUYECKON peaKIiu

27 Cucremarusanus 1 0000IeHIE 3HAHNI 1
0 TeMe

28 ApeHBI: TOMOJIOTUYECKHN PSJl, 00TIast 1

¢dopmyna, HOMEHKIAaTypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30I1a U ToJIyou1a, UX (PU3NYECKue
CBOMCTBa

29 XuMHUYeCKHe CBOWCTBA apCHOB: PEAKIHH 1
3aMelIeHUs

30 XwuMmuueckue CBOWCTBA apeHOB: PEaKIMH 1
[PUCOENHEHNS, OKHCIICHUE TOMOJIOTOB
OeH3o01a

31 Oco0eHHOCTH XUMUYECKUX CBOUCTB 1
CTHpOJIa

32 Pemienne pacu€THBIX 3a/1a4 Ha 1
OTIpe/IeIICHUE MOJICKYISIPHON (hOPMYITBI
OpPTraHUYECKOT0 BEIECTBA

33 CnocoObl NOTy4YEeHUs ¥ IPUMEHEHHE 1
apeHoB



/1

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

Tema ypoxka

['eneTnyeckasi CBA3b MEXKAY Pa3TUYHBIMU
KJIacCaMU YIJIEBOJOPOJIOB

Pacuérbl 0 ypaBHEHUAM XUMUYECKUX
peakmuii. CucreMatusaius u 0000IIeHne
3HAHUH TI0 TEME

[pupoxansiii ra3. [lonyTHble HEPTAHBIE
rasbl

KaMeHHbIi yroyib 1 IpOYKTHI €70
nepepadoTKu

Hedts u ciocoOb1 €€ mepepaboTKH.
[TpumeHeHHe MPOAYKTOB MepepadboTKu
HePTH

['eHeTHUECKAs CBSI3b MEXK/TY Pa3IMIHBIMU
KJIaccaMH yTJIeBO0POIOB

["anmoreHonpon3BOAHbIE YTIEBOIOPOIOB:
ANEKTPOHHOE CTPOEHHE; pEaKLuu
3aMelleHus rajJoreHa

JlelicTBHE 1IeI09eH Ha
rajoreHnpou3BoHbIE. B3anmoneiicteue
JIMTaJIOreHaJKaHOB C MarHUeM M IIMHKOM

Cuctemartu3zanus 1 00001IeHNEe 3HAHUN
o pazzaeny "YriaeBoaopoab"
KonTponbhas pabora no teme
"Yraesonpopoas!”

[IpenenbHble OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKHH psifl, oOmiast popmyna,
CTPOEHUE MOJIEKYII, H30MEpH4,
HOMEHKJIaTypa, Ki1acCupuKaIms,
¢du3nyeckue cBOWCTBA

XHUMHUYECKHE CBOMCTBA MMPEACIIbHBIX
OAHOATOMHBIX CITMPTOB

CriocoOblI MosTy4eHus: U IpUMEHEHne
OJIHOATOMHBIX CIIUPTOB

[IpocTeie a3¢upbl: HOMEHKIATYpa U
M30MepHst, 0COOCHHOCTH (PU3UIECKUX U
XAMUYECKUX CBOWCTB

MHOroaToMHbI€ CIIUPTHI: ATUIICHTJIMKOJIb
Y TJIMLEPUH, UX (PU3NYECKHUE U
XUMHYECKUE CBOUCTBA

CriocoObl 1osTy4eHus: ¥ IpUMEHEHNe
MHOTOaTOMHBIX CITUPTOB

KoanuectBo yacos

Bcero Kon Ipaktrueckue HU3YICHHA

TPO
JbH
136
pad
OTBI

paboThl

JlaTa

DIIEKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIE

pecypcesl



/1

50

o1
52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Tema ypoxka KonnuectBo uacos [Hara ONEeKTpOHHBIE

Bcero Kon Ipaktrueckue HU3YICHHA LHQpoBbIC
TPO paboTHI 00pa3oBaTelIbHbIC
JbH pecypcsl
BIE
pad
OTBI

deHout: CTpoeHHe MOJIEKYIbI, pu3ndeckue 1
cBoiicTBa. TOKCHYHOCTH PeHOMTa

XuMudeckue cBoicTBa (heHoa 1

CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE 1

(dhenona

[Tpaktrueckas padota Ne 2. Permenue 1 1

IKCIIEPUMEHTAIFHBIX 3a7a4 TI0 TEME
"CrupThl ¥ peHoITb"

CucreMaruzanys U 0000IeHUe 3HAHUI 1
110 TEME
AJBIETUIBI M KETOHBI: AJICKTPOHHOE 1

CTpoeHHe KapOOHUILHOU TPYIIIbI;
rOMOJIOTHYECKHUE Psibl, 00mast popmyna,
M30MEpHs 1 HOMEHKJIaTypa

ANbIeruabl ¥ KETOHBI: (PH3UYeCKHe 1
CBOWCTBA; peaKIUy PUCOCTHHCHUS

Peaxinn OKHMCIEHNS U KaUE€CTBEHHEIE 1
PEaKIMK aIbJETUI0B U KETOHOB

CriocoOBbI MoNTy4eHus albIeTHI0B U 1
KETOHOB

OnHOOCHOBHBIE Npesie/ibHbIE KapOOHOBbIE 1
KHCJIOTBI, 0COOCHHOCTH CTPOEHHUS UX
MOJIEKYJI

N3omepust 1 HOMEHKIIAaTypa KapOOHOBBIX 1
KHCJIOT, UX (pu3nyeckue cBoiicTa

XHWMHUYECKHE CBOMCTBA MMPEaACIIbHBIX 1
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB MypaBbHUHOMN 1
KHUCJIOTHI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOWCTB: HETIPEJAETHHBIX U 1
apOMaTHYEeCKUX KapOOHOBBIX,

JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpeacraBuTenu BhICIINX

KapOOHOBBIX KUCIIOT

[TonsiTHE O MPOM3BOIHBIX KaPOOHOBBIX 1
KHCJIOT
CriocoObl 1osTy4eHus: ¥ IPUMEHEHUE 1

Kap6OHOBHX KHCJIOT

CroxHbIe 3(UPBI: TOMOJIOTUYECKUHN PsI, 1
obmras popmyia, U30MEpHS U



/1

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

Tema ypoxka KonnuectBo uacos [Hara ONEeKTpOHHBIE
Bcero Kon Ipaktrueckue HU3YICHHA LHQpoBbIC

po  paGoThI 00pa3oBaTelIbHbIE
JBbH pecypcesl
138
pad
OTBI

HOMEHKJIaTypa

Dusn4ecKue ¥ XUMUIECKHE CBONCTBA 1

3¢upoB

Pemenue pacuérHbix 3a1a4: o 1

YPaBHEHHUIO XMMUYECKOW peaKIuu, Ha
oIpeJieIeHue MOJIEKYIISIpHOI (popMyIIbI
OpPraHMYECKOTO BEIIECTBA

[Tpaktrueckas padota Ne 3. Permenue 1 1
HKCIEPUMEHTAIBHBIX 3334 110 TeMe

"Kap6onoBsie kuciaoTbl. CI0KHBIE

a¢ups"

XKupsr: ctpoenue, pusnueckue u 1

XUMUYECKHE CBOMCTBA (THIAPOIIU3)

Oco0eHHOCTH CBOMCTB JKUPOB, 1
COJIeprKaITNX OCTATKH HEIIPEIeTbHBIX
KHUPHBIX KUCIOT. JKUpHI B Ipupo/Ie

Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX 1
KHCJIOT, UX MooIee aeiicteue. Ilonsatue o
CUHTETUYECKUX MOIOIIUX CPEACTBAX

(CMO)

['eneTnueckas CcBsA3b yriaeBOJOPOIOB U 1
KHUCJIOPOJICOAEPKAIUX OPTAHUUECKUX
BEIIECTB

Pacu€Thl MO0 ypaBHEHUSAM XHMHUYSCKHUX 1
peaxkuuii
CucreMatuzanus U 0000IeHUE 3HAHUM 1
10 TEME

OO6mras XxapakTepHUCTHUKa YTIIEBOJIOB U 1
Kjaccuukanus yrieBoaoB (MOHO-, - U
MOJINCaxapu/Ibl)

Momnocaxapuasl: pusnyeckne cBoiictBam 1
HaXO0XJIEHUE B IPUPOJIE

IIpumeHeHue III0KO3bl, €€ 3HAYCHUE B 1
KU3HENIEATEIIbBHOCTU OpraHu3Ma

Jlucaxapuipl: caxapo3a, MallbTo3a U 1
nakro3a. HaxoxaeHue B mpupoje u
NMPUMEHEHHE JUCaXapuIoB

[Monucaxapuabl: cTpoeHHe 1
MaKpOMOJIEKYI, (PU3NIECKHE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHUE

ITonsitre 00 HCKYCCTBCHHBIX BOJIOKHAX 1



/1

82

83

84

85

86

87

88

89

90

91

92
93

94

95

96

Tema ypoxka

Pemenne PACUCTHBIX 3aaa4 Ha
OIPEACIICHUC TOJIM BbIXOAa MPOAYKTA
p€akru OT TCOPETUYCCKHU BO3ZMOXKHOTI'O

CucreMaruzanys 1 0000IeHNe 3HAHUI
o pazzaeny

KonTponbHas padbora 1o teme
"Kucnopoconepkaiiyue opraHu4ecKue
coenquHenusa"

AMUHBL: KITacCUpUKAIHS, CTPOCHUE
MOJIeKYII, o0mas Gpopmyia, usoMepus,
HOMEHKJIaTypa U (pu3nyeckue cBoiicTa
XUMUYeCcKUe CBOKWCTBA alNu(PaTUUECKUX
aMHHOB

AHWIMH: CTPOCHUE aHUIIMHA,
0COOEHHOCTH XMMHUYECKHUX CBOWCTB
AHWINHA

CriocoObI MoJTydeHHsI ¥ IPUMEHEHUE
anmu(aTHIeCKUX AMHHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nu3zomepusi, pusnyeckue cBoicTaa.
OTtnenpHbIE IPEICTAaBUTENH O-
aMUHOKHCIIOT

XUMHYECKHE CBOMCTBA AMHMHOKHCJIOT, UX
OMOJIOrMYeCKOe 3HAUYCHINE aMUHOKHUCIIOT.
CuHre3 u TUAPOJIN3 ICIITUAOB

benku kak npupoaHbIE TOJIUMEPHI;
CTPYKTYPHI O€JIKOB

XUMUYECKHUE CBOUCTBA OEIIKOB

A30TCoIepKaIKE TETEPOLIMKINYECKUE
coenrHeHus. HykiieMHOBbBIE KUCTOTBI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKas poJib

[Ipaktrueckas padota Ne 4. Permenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
"A3zoTcoaepKaliue OpraHun4ecKue
coeHeHus "

[paktuyeckas padora Ne 5. Pemenue
HKCHEPUMEHTAJIbHBIX 33a4 110 TeMe
"PacriozHaBaHuE€ OpraHMYECKUX
coequHeHun"

KonrtponbHas pabota o teme
"A30TCcoIeprKalie OpraHndecKue
coequueHusa"

KoanuectBo yacos

Bcero Kon Ipaktrueckue HU3YICHHA

TPO
JbH
136
pad
OTBI

1

1

1 1

1

1

1

1

1

1

1

1

1

1

1

1 1

paboThl

JlaTa

DIIEKTPOHHBIE
nudpoBbie
o0Opa3oBaTeNbHbIE

pecypcesl



/1

97

98

99

100

101

102

Tema ypoxka

OCHOBHBIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METOZBI UX CUHTE3a —II0JUMEPU3aLIHs U
MIOJIMKOHACH AL

[TmactMacchl. YTunm3anus u nepepadoTka
TUIACTHKA

DJIaCTOMEPHI: HATYpPaJIbHBIN
CUHTCTUYCCKUC KaYIYKHU. Pesnna

Bosokna: HaTypaibHbIE, UCKYCCTBEHHBIE,
cunTetndeckue. [lonnmepst
CIIELIMATIBbHOTO Ha3HAYEHHUS

IIpakTrueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacno3HaBaHue IIACTMACC U BOJIOKOH"

O06o0uieHne U cucTeMaTu3anus
M3y4EHHOT'0 MaTepuasa 1o TemMe
"BbICOKOMOIEKYISIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KonnuectBo uacos [Hara ONEeKTpOHHBIE

Bcero Kon IIpaktuueckue H3YICHHUA LHQpoBbIC
TpO  paboThI o0pa3oBaTesbHbIE
JbH pecypcsl
BIe
pad
OTBI
1
1
1
1
1 1
1
102 3 6

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



