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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamma 1o XMMHH Ha YPOBHE CpeIHEro 001ero oopa3zoBaHus pa3padoTaHa Ha OCHOBE:

v’ ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pasoBanuun B Poccuiickoii
Oenepannn», TpeOOBaHUN K pe3yiabTaTaM OCBOCHMs (enepanbHO 00pa3oBaTeNIbHON MPOrpamMMbl
cpeanero obmero obpazoBanus(POIl COO), npencraBieHHbIX B DeaepaibHOM TroCyIapCTBEHHOM
oOpazoBarensHoM cTanaapte COO, c yuérom Konnenuuu mnpenoaaBaHus y4eOHOTO IpenMera
«XumMuss» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit Depeparnuu, peaqu3yrOIIMX OCHOBHBIE
oOpa3oBaTeNnbHble MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpaTernu pa3BUTUS BOCIUTAHUSA B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue Ipasurenscrsa PO ot 29.05. 2015
Ne 996 - p.).

[Topsiaka pa3pa®oTKu M yTBEpxkKAeHUS (heepaibHbIX OCHOBHBIX 0011€00pa30BaTEIbHBIX IIPOTPAMM,
YTBEPKJIEHHOTO NpuKazoM Munuctepcta npocseuieHus Poccuiickoit @enepannn ot 30.09.2022 Neo
874,

v' TlpumepHOH MPOrpaMMBbI, CPEIHEro oO0IIero oOpa3oBaHUS XHMHS YIIyOJEHHBIM YpPOBEHb W

<\

cooTBeTcTByeT y4ueOHMKY Xumusa. 10 kmacc.: ydeOHUK aiia 00Ieo0pa3oBaTeIbHBIX OpraHU3alIlui.
VYrne6néunsiit yposens / B.B. Epemun, H.E. Ky3smenko, B.1. Tepenun, A.A. [Ipo3znos, B.B.JIynus. -
M.: IIpoceemenune, 2023.

XvMUs Ha YpOBHE YriayOJIEHHOTO U3YyUEHHUs 3aHMMaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro oOpazoBaHus yuamuxca 10-11 xnaccoB. M3yueHue npenmera, peaau3yeMoe B YCIIOBUSX
mudepeHIMPOBaHHOTO, MPOPUILHOTO OOYYCHUs, IMPU3BAHO OOECIEeYUTh O00IIe00pa30BaTEIbHYIO U
OOMICKYIBTYPHYIO TOJATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO IS ajamnTalud HX K OBICTPO
MEHSIOIUMCSl YCIIOBUSIM >KM3HU B COLIMYME, a TaKKe MM MPOJOJDKEHUS OOy4YeHHs] B OpPraHM3alusix
npodeccnoHanbHOT0 00pa30BaHUs, B KOTOPBIX XUMUS SBISICTCS OJJHON W3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme 1o xuMuu HazHayeHUE MpeaMeTa « XUMHUS MOIydYaeT MOAPOOHYI0 HHTEPIPETALINIO
B COOTBETCTBHH ¢ OcHOBomouararomumu nosioxkeHusMu ®I'OC COO o B3auMo0OYCIIOBIICHHOCTH IIENICH,
COJICp)KaHUs, pe3yJbTaTOB OOyYeHHS ¥ TpPeOOBaHW K YPOBHIO ITOJATOTOBKH  BBITYCKHHUKOB.
CBHIETENHCTBOM TOMY SIBJISIFOTCS CIIEAYIOILIUE BBIMOIHIEMbIE IIPOTPAMMON TTO XUMHUH (PYHKIIUH:

v uHGOPMAITMOHHO-METOANYECKAasl, peasin3aliis KOTOPOil 00ecTieunBaeT MOJIy4eHUE TTPEACTABICHHS
0 LeNsIX, COJAep)KaHuH, OoOIel cTpaTerud OOyueHHUs, BOCIHUTAHUS M Pa3BUTHUA OOYyYaIOIIUXCS
CpelICTBaMH MPEIMETa, N3y4aeMOTo B paMKax KOHKPETHOTO MPOQuIIs;

v/ OpraHu3allMOHHO-TUIAHUPYIOIIas, KOTOpas MpeaycMaTpUBaeT  ONpeAeNieHHue: MPHUHIIUIIOB
CTPYKTYPUPOBAHUS U MOCJIEAOBATEILHOCTH M3YyUYCHHsS y4eOHOTO Marepuasa, KOJIMYeCTBEHHBIX U
KAueCTBEHHBIX €r0 XapaKTEpUCTUK;, MOIXOJ0B K (OPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OIEHKH 00pa3oBaTeIbHBIX JOCTH)KCHHH OOydJaloImMXcs B paMKaX MTOTOBOM
aTTectanuu B (opMe €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa M0 XHUMHUH.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

v/ yCTaHaBIMBaeT MHBaPUAHTHOE MPEAMETHOE COAepkKaHue, 00sa3aTeNbHOE ISl U3yYeHUs] B paMKax
OTJENbHBIX Mpoduiel, mperycMaTpuBaeT pacupeieieHue U CTPYKTYPUPOBAaHUE €ro IO Kilaccam,
OCHOBHBIM COJIep KaTeIbHBIM JIMHHSIM/pa3iesiaM Kypca;

v AT mpuUMepHOE pacipeieseHre yueOHOro BpeMEHH, PEKOMEHIyEMOT0 JJIs U3YYEeHHsI OTAEIbHBIX
TEM;

v IpeajiaraeT NpUMEpHYIO MOCIe0BaTeIbHOCTh U3YYeHHs] Y4eOHOTO MaTrepuana ¢ y4éToM JIOTUKU
MMOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CIH;

v Ta€T METOJIMYECKYI0 HHTEPIPETAIHIO LIeJIei U 3a7a4 U3y4eHus IpeMeTa Ha yriayOlnEHHOM YpOBHE
C y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO 00IIIETO 00pa30BaHUs, COEPKATEILHON
XapaKTEPUCTUKU TIIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHS OCHOBHOW 00pa3oBaTEIbHON MPOTPAMMBI
CpeaHero o01Iero oopa3oBanus (JIMYHOCTHBIX, METAIPEIMETHBIX, TPEIMETHBIX ), & TAKKE C YIETOM
OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHBIX JICUCTBUI 00YUYaIOIIETOCs IO OCBOCHHUIO COJIEPKAHUS
npeamera.

[To BceM Ha3BaHHBIM TO3WIMAM B TMPOTPaMME IO XHUMHHU TPEIYCMOTPEHA IMPEEMCTBEHHOCTH C

oOyueHHEM XHMHUHA Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHus. 3a MpeleilaMH YCTaHOBICHHOU
MIPOrpaMMOil MO0 XUMHH 00s13aTeNIbHOM (MHBApUAHTHOM ) COCTABIISIIOIIEH CO/lep KaHus yueOHOro MpeMeTa



«XuMHus» OCTaéTcs BO3MOXKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBISIOLICH, KOTOpas MJOJDKHA
OTIPEIENIATHCS B COOTBETCTBUHU C HAMIPABICHHEM KOHKPETHOT'O MPOQHIIS 00ydeHusI.

B cootBetcTBUY ¢ KOoHIIeNTYanbHBIME MOJ0KeHUIMH PI'OC COO 0 Ha3HAYCHUH MTPEAMETOB 0230BOTO
U yray6néHHOro ypoBHEH B cucteMe nupdepeHIupoBaHHOIO O0Oy4eHHUs Ha YPOBHE CpEIHEro oOIero
o0pa3oBaHMs XMMUS HA YPOBHE YIIIyOJIEHHOTO U3yUYECHHS HAMPABJICH HA peaU3alliio MPEeeMCTBEHHOCTH C
MOCJICAYIOIUM JTalloM IOJIY4YEHHMs] XHMHUYECKOro OOpa30oBaHMsI B pPaMKaxX HM3yYEHHUS CHELUaJIbHBIX
€CTECTBEHHO-HAYYHBIX M XMMUYECKUX AUCLHUIUIMH B By3aX M OPraHU3aIMIX CPeIHEro NpoecCuOHAIbHOTO
oOpazoBanus. B 3TOH CBA3M M3yueHHE NpeaMeTa «XUMHUS» OPHEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha
paciidpeHe U yriyOJlieHHe TEOPETHYECKON M MPaKTUYECKOW MOATOTOBKU OOY4YaroIIMXCsl, BHIOPABIINX
onpenenéHHbId MpoduiIb O0y4YeHHs, B TOM YHCIE€ C MEPCHEKTHBOW IOCIEAYIOIIEro MOTyYSHHS
XMMHUYECKOro 00pa3oBaHus B OpraHu3alusax npodeccuoHaibHOro oopazosanus. Hapsiny ¢ 3tum, B cBere
tpeboBanuit ®I'OC COO k mIaHUpyeMBbIM pe3yibTaTaM OCBOCHHS (eaepanbHOil 00pa30oBaTeIbHOM
IIPOrpaMMBbl CpPEeHEro 001Iero oOpa3oBaHMs U3y4YEHHE IMpeaMeTa «XHUMHUS» OPHUEHTHUPOBAHO TaKkKe Ha
pelieHre 3a/1a4 BOCHUTAHUS W COLMAIBHOTO Pa3BUTUS OOydaromuxcs, Ha (OPMHPOBAHHME y HHX
OOLIEHHTEIUIEKTYAIbHBIX YMEHHUM, YMEHUN pallMOHATM3alUN y4eOHOTO Tpyaa U 0000IEHHBIX CIIOCOOOB
JESTENIbHOCTH, UMEIOLIMX MEXANCLHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocTaBngomuMy mpeaMera «XUMHUsS» Ha YPOBHE YIIIYONEHHOTO M3y4YEHUS SBISIOTCS YIITyOJIEHHBIE
Kypcbl — «Opranuueckas XuMus» U «O01as u HeopraHudeckast Xumusi». [Ipu onpeneneHun noaxoa0B K
0TOOpY M CTPYKTYPHOH OpraHU3alliu COAEPKaHMsI ITHX KypCOB B MpOrpamMMme MO XMMHU 32 OCHOBY
npuHATH ToJoxkeHuss ®I'OC COO o paznuumsix 6a30BOT0O U yrIIyOJEHHOTO YPOBHEH U3ydeHUS IPEIMETA.

OcHoBY coaepxaHus KypcoB «OpraHudeckasi XMMUs» COCTaBISET COBOKYITHOCTH ITPEIMETHBIX 3HAHHMA
U YMEHHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3YYEHHUS IMpeaMera. JTa CUCTeMa 3HAHWW IOIydaeT
ornpeAenéHHOE TEOPETUIECKOe JTOMOIHEHUE, MO3BOISIIOIIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINN
00bEM (PaKTOIOrMYECKOro MaTepuana. Tak, Ha yriIyON€HHOM ypOBHE M3y4YeHHs NpeaMera olOecrieueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHUs 00bEMa 3HAHUNM O XMMHUYECKUX DJIEMEHTaX M CBOMCTBaX HX
COEIMHEHHI HA OCHOBE PACIIMPEHUS U YrIyOJIeHUs MPEeACTAaBICHUI O CTPOCHUH BEIIECTBA, XUMUYECKON
CBS3M M 3aKOHOMEPHOCTSX IPOTEKAHMsI PEaKLUil, pacCMaTpUBAEMbIX C TOYKU 3PEHHUS] XUMHUECKON
KHHETUKH M TepMoAuHaMHUKu. M3ydeHue mnepuoauueckoro 3akoHa u [lepuogudeckoid CHUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IPEACTABICHUSX O
CTPOEHUU aToMa. XMMUYECKas CBSA3b OOBSCHIETCSA C TOUKU 3PEHUS YHEPreTUUECKUX M3MEHEHHH mpu eé
o0pa30BaHUM M pa3pyLIEHUU, a TAKXKE C TOUKU 3PEHHUS] MEXaHU3MOB €€ oOpazoBaHus. V3yueHue THIOB
peakuuii  JOnoJHseTcs (OPMHUPOBAHUEM MPEACTABICHUA 00 SJIEKTPOXMMHUECKUX IHpoleccax |
AJIEKTPOJIM3E PACIUIaBOB M PAcTBOPOB BellecTB. B Kypce OpraHMyeckoil XMMHUU TpPH PaCCMOTPEHHH
PEaKIIMOHHOM CIIOCOOHOCTH COEIMHEHMH yrenseTcs ocoboe BHUMaHME BOIIpocaM 00 3JIEKTPOHHBIX
a¢dekrax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIUi.

Ocoboe 3HaueHne UMEET TO, YTO Ha COJCPKAHNUE KyPCOB XMMMHU YIITyOJIEHHOTO YPOBHS U3YUEeHUS IS
KJIACCOB OMPEEeNIEHHOr0 NMpoduiis (TI1aBHBIM 00Pa30M Ha UX CTPYKTYPY M XapakTep JOMOIHEHUH K o01eit
crcTeMe MpeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE TPeAMeThI. Tak, HampuMep, B COAECpKaHUU
mpeaMeTa IJisi KJIaCCOB XUMHUKO-(pu3ndeckoro mpoduis O0ibIIoe 3HaYeHHE OyAyT HUMETh IJIEMEHTHI
y4eOHOro MaTepuana 1o obmeit xumuu. [Ipu u3ydeHuu npeamMeTa B JaHHOM CIlydae akIeHT Oy/eT clieslaH
Ha OOIIHOCTh METO/JOB MO3HAHMs, OOIIHOCTh 3aKOHOB M TEOpPUH B XMMUU M B (PU3MKE: aTOMHO-
MOJIEKYJISIpHas Teopusi (MOJIEKYJIsIpHast TEOpUs B (PU3UKE), 3aKOHBI COXPAHEHUSI MACChl M SHEPTHH, 3aKOHbI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, PECTABICHUS O CTPOEHUU BEIIECTB U JAPYToe.

B TO ke BpeMs B cofiep>KaHUU MpeaMeTa il KIacCOB XMMUKO-OMOIOTHYECKOro MpohuiIs OOIbIINiA
yAETbHBIA Bec Oy/leT UMEeTh OpraHuyeckas Xumus. B 3Tom ciydae mpenocTaBisieTcss BO3MOXHOCTD IS
6oJiee 06CTOSITETHLHOIO PACCMOTPEHHSI XUMUYECKON OpraHu3alyy KJIETKU KaKk OMOJIOTHYEeCKOi CUCTEMBI, B
COCTaB KOTOPOW BXOJST, K IPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMIH/IbI, OCJKH, YIIIeBOIbI,
HYKJIEMHOBBIE KUCJIOTHI U Jpyrue. IIpu 3ToM 3HaHMs 0 cCOCTaBe M CBOICTBAaX MPEJCTABUTENEH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEUIECTB CIYKaT OCHOBOM MJIsi M3Y4EHHUs CYIIHOCTH IPOLECCOB (OTOCHHTE3A,
JIBIXaHUS, MAIIEBAPCHHUS.

B muiane QopmupoBaHusS OCHOB HAyyHOTO MHUPOBO33PEHHS, OCBOEHMSI OOLICHAYYHBIX METOJ0B
MIO3HAHUS U ONbITA MPAKTUYECKOTO NMPUMEHEHUS HAy4yHBIX 3HAHMM M3ydeHHE IpeaMera «XHMHs» Ha
yray0a€HHOM YpOBHE OCHOBAHO HAa MEKIIPEJIMETHBIX CBS3AX C Yy4€OHBIMU MpPEIMETaMM, BXOASIIMMHU B
COCTaB MpeAMETHBIX oOnacteil «EcTecTBeHHO-Hay4HbIE MpeaAMeTh», «MareMaTnka U HHPOpPMATUKa» U
«Pycckuil SI3bIK U TUTEpATYpay.



[Ipy u3yueHum yuyeOHOro mpenmera «XHUMHs» Ha YriayOJIEHHOM YypOBHE TaKkXkKe, KaK Ha YpOBHE
OCHOBHOTO U CpeJIHEero oomiero oopazoBanus (Ha 6a30BOM YPOBHE), 3a/1a4ei IEPBOCTETICHHON 3HAYUMOCTH
sBigeTcs (QOpMUPOBAHME OCHOB HAyKM XHMHUHU Kak oOO0JacTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYphl. Pemenue 3toit
3a/layM Ha yriIyOJIEHHOM YpOBHE U3YUEHHUS MIpeIMeTa MperoaraeT pealn3aluio Takux eseil, Kak:

v

dbopMUpOBaHHE TPEICTABICHUN: O MATEPHATLHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUN MPHUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ Beayllen
PO B 00ECTICUEHUN YCTOMYMBOTO PAa3BUTHSI YEIOBEUESCTBA: B PEIICHUN MTPOOJIEM IKOJIIOTHUECKOM,
SHEPreTHYECKOM U MUILEBOM 6€301MaCHOCTH, B Pa3BUTUU METUIMHBI, CO3JJaHIH HOBBIX MaTepUaOB,
HOBBIX MCTOYHHMKOB OJHEPrud, B OOECIEUEHUU PALMOHATIBLHOTO MPUPOJONOJIb30BaHUS, B
(GbOpMUPOBAaHUM MHPOBO33PEHHUSI W OOILIEH KyJIbTypbl 4YEJIOBEKa, a TaKkKe OJKOJIOTUYECKU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0OPOBBIO U TIPUPOTHOM Cpelie;

OCBOGHHE CHCTEMbl 3HAHMM, JIekKAIIUX B OCHOBE XMMHUYECKON COCTaBIISIIOIICH €CTECTBEHHO-
HAyYHOUW KapTUHBI MUpa: QyHIaMEHTAIBHBIX MMOHITHI, 3aKOHOB M TCOPUI XUMUH, COBPEMEHHBIX
MIPEJICTAaBICHU O CTPOCHHMM BEIIECTBAa HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HaJMOJICKYJIIPHOM, O TEPMOJUHAMHYECKUX U KUHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUs
XUMHUYECKHUX PEaKIiil, 0 XHMUYECKOM PAaBHOBECHH, PACTBOPAX U IUCIEPCHBIX CUCTEMaX, 00 00X
Hay4HBIX TPUHIIMIAX XUMHUYECKOTO TPOU3BOICTBA;

dbopMupoBaHre y o0Oy4aromMxcs OCO3HAHHOTO TIOHMMAaHUS BOCTPEOOBAaHHOCTHU CHUCTEMHBIX
XUMUYECKUX 3HAHUHU Ui OOBSCHEHMS KIFOUEBBIX HACH M MPOOJEM COBPEMEHHOW XMMHH, IJIA
OOBSICHEHUSI U TPOTHO3UPOBAHMS SABICHUN, HWMEIOLUIUX ECTECTBEHHO-HAYYHYI0 MPHUPOY;
IPaMOTHOTO pEeUIeHUsI MPOoOJIeM, CBA3AHHBIX C XMMHUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OILEHKHU C
MO3UIUN  AKOJIOTMYECKO  0E30MacHOCTH TOCHENCTBUNH OBITOBOM UM MPOU3BOJCTBEHHON
NESTEILHOCTH YENIOBEKa, CBS3aHHOW C XHWMHYECKHM IPOM3BOJCTBOM, HCIOJIb30BAHUEM U
nepepaboTKOM BEIIECTB;

yriayOieHne MpefCTaBlIeHU O HAYYHBIX METOJaX MO3HAHHS, HEOOXOMUMBIX ISl IPHOOpETEeHUs
YMEHUU OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUUYECKHX SIBJICHUH, UMEIOIITUX MECTO
B [IPUPO/IC, B IPAKTHUECKOMN JAESITETbHOCTU U TIOBCEHEBHOM KU3HU.

B mmane peanu3anuu TEpBOOYEPETHBIX BOCHHTATEIBHBIX M Pa3BUBAIOMIMX (DYHKIMI IEIOCTHOM
CUCTEMBI CpeHero o0Iiero oOpa3oBaHus MPU U3YYCHHH MpeaMeTa «XHUMHUs» Ha YriayOlIEHHOM ypOBHE
0CO0YI0 aKTyaTbHOCTh MPUOOPETAIOT TAKKE IETH U 3a7a4H, KaK:

v

v

BOCIIUTaHHE YOEXJIEHHOCTH B IO3HABAEMOCTHM SBJIEHHM MPHUPOJIbI, YBaXEHHUS K IpoLeccy
TBOPYECTBA B o0OJacTu TCOPCTUUCCKHUX U MNPHUKIIATHBIX I/ICCJ'ICI[OBaHI/If/'I B XMMUH, (i)OpMI/IpOBaHI/Ie
MHUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAalMM K OOYYEeHHI0 U T[IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIK U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS OOIIeYeNIOBEYECKUX [IEHHOCTEH;

Pa3BUTHUEC TMO3HABATCIIBHBIX HWHTCPCCOB, HHTCIIJICKTYAJIbHBIX W TBOPYCCKUX CIOCOOHOCTEN
oOyyaromuxcs, (OPMHpPOBAHHME Yy HHUX CO3HATEIbHOIO OTHOIIEHUS K €aMOOOpa3oBaHHUIO U
HENpPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MpodeccnoHalbHON U OOLIECTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO M MOTPEOHOCTH B 3/10pOBOM
oOpase K13HH;

(dbopMHpoBaHHE YMEHHMH M HABBIKOB Pa3yMHOr'0 MPUPOJOINOIb30BaHUS, PA3BUTHE IKOJIOTMUYECKON
KYJIbTYpbI, IPUOOPETEHHE OMbITA OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKOH J1eATENbHOCTH.

KonnuectBo yacoB ans usyuenus xumud B 10 kiacce Ha yriiyOJI€HHOM ypOBHE CPEIHEro OOIIEeTo
oOpazoBanmus coctaBisgeT 136 yacoB (4 yaca B HEICIIO)

COIEPKAHUE OBYYEHMUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHUM.

HpCI[MCT 1 3HA4YCHHC OpFaHHQCCKOﬁ XUMHHU, TPCACTABICHHUEC O MHOFOO6pa3I/II/I OpTraHU4YCCKUX

COEIUHEHUN.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepojJia: OCHOBHOE M BO30YXKAEHHOE COCTOSHHUSA. BaneHTHBIE

BO3MOKHOCTH aToMa yriiepojia. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COCTMHEHUSIX. THIBI THOpUAN3AIINN



aTOMHBIX OopOuTajeil yriepoaa. MexaHu3Mbl 0Opa30BaHUsI KOBAJCHTHOUW CBSI3M (OOMEHHBIN M JOHOPHO-
aKIENTOPHBIN). THIIBI IepeKphIBaHUS ATOMHBIX OpOUTaNeH, G- U T-CBsi3u. OAMHApHas1, TBOMHAS U TPOWHAs
cBs3b. CriocoObl pa3phiBa CBsA3EH B MOJIEKYJIaX Oprannyeckux BeuiecTs. [loHsTHE 0 CBOOOIHOM paauKaie,
HyKJeo(use u snexTpoduie.

Teopust ctpoeHust opranndeckux coenuHeHuid A.M. byTiepoBa U COBpEMEHHbBIE MPEACTABICHUS O
CTPYKTyp€ MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOEHUS OpPraHMYECKHUX COeAUMHEHMH. MonekynspHele U
CTpyKTypHBIE GopMyinbl. CTpyKTypHbIE (DOPMYJIBl pPa3iIWYHBIX BHUIOB: pa3BEPHYTas, COKpallE€HHAas,
ckenerHas. M3zomepus. Bunuel nzomepun: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DIeKTpOHHBIE 3(deKThl B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIM U ME30MEpPHBIi 3PPeKThI).

[IpencraBienue o Ki1accupuKauy OpraHndeckux BeuiecTs. [loHsATHE 0 QYHKIIMOHATBEHOU TPYIIIIE.
I'omonorusa. I'omonormyeckue psasl. Cucremarnyeckass HOMEHKJIATypa OPraHUYECKUX COEIMHEHHU
(IUPAC) u TpuBHanbHble HA3BAHUS OTJEIBHBIX MIPEICTABUTEIICH.

OcoOenHocT U KiacCUpUKaLUs OpraHUYecKUX peakiuil. OKHCIUTENIbHO-BOCCTAHOBUTEIbHbBIE
peakiy B OpraHu4eCcKON XUMHUH.

OKCIepuMEHTAIbHbBIE METO/IbI H3YYEHUS BEUIECTB U UX IPEBPAIeHUI: 03HAKOMJIEHHE C 00pa3aMu
OpPraHMYECKUX BEIIECTB U MaTepraiaMM Ha UX OCHOBE, OIBITHI 110 IPEBPAILICHUIO OPTaHUYECKUX BELIECTB
Ipy HarpeBaHuu (IUIaBlieHUE, OOYIJIMBaHWE W TOpPEHHUE), KOHCTPYHPOBAHHME MOJENEH MOJEKYI
OpPraHMYECKUX BEIIECTB.

Yri1eBoa0poabl.

Ankanbl. ['omosornueckuid psin ankaHoB, oOwas ¢opMysia, HOMEHKJIATypa M H30MEpHS.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT alIKaHOB, SP -THOPUIN3AIsA aTOMHBIX OpOuTaneii
yriepoja, 6-cBsizb. DU3NUECKHE CBOMCTBA AJIKAHOB.

XUMHYECKUE CBOMCTBA QJIKaHOB: pPEAKUMU 3aMEILIEHUs, W30MEpU3alUU, JETUIPUPOBAHUS,
LUUKIW3alUY, MHPOJIN3a, KpeKuHra, ropeHus. IIpeacraBieHne o MexaHHW3ME peakuuil paguKaIbHOTO
3aMeIleHHUS.

Haxoxnenue B mpupoe. CriocoObl OMydyeHUs U IPUMEHEHHE aJIKaHOB.

[Huxnoankansl. OOmast Qopmyna, HoMeHkiarypa W wu3zomepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MasbIX (IIMKJIONPOIIAH, MUKIOOyTaH) M OOBIYHBIX (IIMKJIOMEHTAH, IMKJIOTEKCaH)
HuKJI0ankaHoB. CriocoObl OTyYeHHUS U IPUMEHEHHE LIUKIJIOAIKAHOB.

Ankenbl. ['oMonmoruyeckuil psja alkeHoB, oOmas (opMmyna, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aIKeHOB, Sp°-THOPUIN3alKs aTOMHBIX OpOHTaleil yriaeponaa, - u
n-cBsi3u. CTpPYKTypHasi U TreoMeTpuueckas (Luc-TpaHc-) u3zomepus. Dusznueckre CBOWCTBA aTKEHOB.
XUMUYECKUE CBOWCTBA: PEAKUUU TPUCOCIUHEHUS, 3aMELICHUS B O-TOJOKEHUE TMPU JTBOWHOU CBS3H,
nonuMmepusanuu U okucienus. [IpaBuno MapkoBHHKoBa. KauecTBEHHbIE peakIuu Ha JIBOWHYIO CBS3b.
CriocoObl Mosy4eHus U IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kimaccudukaiust ankaaneHoB (COMPsHKEHHbBIC, W30JUPOBAHHBIC, KYMYIUPOBAHHBIE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHHUS W XMMHUYECKHX CBOMCTB CONPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoeauHenue. lloaumepusanus conpskEHHBIX AuEeHOB. CrocoObl MONy4YeHHS U TMPUMEHEHHE
aJIKa/INEeHOB.

Ankunbl. ['oMomornyeckuit psj amkWHOB, oOmas Qopmyna, HOMEHKJIATypa W HM30MEpHS.
DNEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ alIKUHOB, SP-THOpUAM3AIN ATOMHBIX OpOUTaien
yraepojga. Pusnyeckue CBOWCTBA QAJIKWHOB. XHMHYECKHME CBOWCTBA: pEAKUMM NPUCOCTUHEHUS,
JUMepU3allil U TpUMEpHU3alUK, OKUCIEeHHA. KuCIOTHBIE CBOICTBa aJKWHOB, MMEIOIIHMX KOHLEBYIO
TPOHHYIO CBs3b. KadecTBEHHBIE pEaKIMH Ha TPOWHYIO CBsi3b. CrocoObI MONyYeHUS U MPUMEHEHHE
AJIKMHOB.

ApoMaTudeckue YriieBoJoponbl (apeHsl). ['oMonIorMveckuii psja apeHoB, oOmias Qopmyna,
HOMEHKJIAaTypa U H30Mepus. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30Ia.
dusnuecKkue CBOMCTBAa apeHOB. XMMUYECKHE CBOMCTBA OEH301a U €ro TOMOJIOTOB: PEeaKLIUU 3aMeIeHHs B
OCH30JIbHOM KOJIbLIE M YIJIEBOJOPOJIHOM paJuKalle, peakuu MPUCOEAUHEHUS, OKHUCICHHE TOMOJIOTOB
6enzona. IIpencraBieHne 00 OpPHEHTUPYIOIEM JEHCTBMM 3aMecTUTENIe B OCH30JbHOM KOJblle Ha
MpUMepe aTKWIBHBIX PaJUKaIOB, KapOOKCHUIBLHOW, THAPOKCHIBHOW, aMHHO- M HUTPOTPYIIIHI, aTOMOB
rajgoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB cTupoiia. [Tomumepuszanus crupoia. CriocoObl MOTydeHust
Y IPUMEHEHUE apOMaTHUYECKUX YIIIEBOJAOPOIOB.

[Tpuponusiii ras. [lomyrHeie HedTsHBIE ra3bl. HedTh u €€ npoucxoxaenue. KameHHbIN yroas u
MpPOAYyKThl ero nepepadboTku. CrocoObl mepepaboTku HedTH: TeperoHka, KPeKUHI (TepMUYECKH,




KaTauTUueckuii), pudopmunr, nuponus. Ilpoaykrel mepepaboTku HedTH, HX NPUMECHEHHE B
MMPOMBIINIJIICHHOCTH U B 61:1Ty.

['eneTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KIIACCAMH YTJIEBOJIOPOIOB.

DJEKTPOHHOE CTPOSHHE TaJIOTEHIPOU3BOHBIX YIIIEBOAOPOAOB. Peakiny 3aMemieHus rajoresa Ha
TUIPOKCOTPYIILY, HUTPOTPYIIITY, LIMAHOTPYIIIy, aMUHOTpymiy. [leficTBUE Ha TralloreHIpOU3BOIHBIC
BOJIHOTO M CIMPTOBOTO pacTtBopa IIENOYM. B3auMOAEHCTBUE JUTajJOr€HAJIKAHOB C MAarHHEM U
uuHKOM. [loHATHE O MeTauIoOpraHMyYecKux COelMHEHUsX. lVcronb30BaHuWE TraloreHIpPOU3BOIHbBIX
YrJICBOAOPOAOB B 6BITy, TCXHUKC U ITPHU CUHTC3C OPTraHNYCCKUX BCIICCTB.

OKCIepUMEHTAIbHBIC METOJIbl M3YYCHHs BEIIECTB M WX IPEBpallleHUN: u3ydeHue (u3nYecKux
CBOWCTB YIJIEBOAOPOAOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIMA YTIEBOJOPOIOB PA3IMUHBIX KIaCCOB
(obecuBeurnBaHMe OpOMHOW WM HWOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa Kallus, B3aWMOJEWUCTBUE
alleTHJIEHA C aMMHAdYHBIM pacTBOpoM okcunua cepedpa(l)), kauecTBeHHOE OOHAapy)KEHHUE yriepona u
BOZIOPOJIa B OpPraHMYECKUX BEIECTBaX, MMOJYYCHHUE STUJICHA U U3yYCHHE €ro CBOMCTB, 03HAKOMJICHHE C
koyekisivu  «HedTb» 1 «Yromb», ¢ obpa3namu IUIaCTMAcC, KaydyKOB W PE3WHBI, MOJEIMPOBAHUE
MOJIEKYJT YTJIEBOJOPOOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kuciopoacoaep:kauue opranuueckue coeuHeHus.

[IpenenbHble OogHOATOMHBIE CUPTHL. CTpoeHHE MOJEKyN (Ha MpUMEpe METaHOJa U JTaHOJA).
I'omonornueckuii psig, odmast Gopmyrna, w3oMepus, HOMEHKIATypa W kinaccupukamms. Dusmueckue
CBOMCTBA MpPEAETbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3M MEXAYy MOJEKYJIaMU CIUPTOB.
XUMHYeCKHEe CBOMCTBA: p€akuuu 3aMCUICHUA, ACTrUuApaTaiuv, OKHCIICHHA, B38,PIMOI[CI>1CTBPIC C
OpPraHMYECKUMU M HEOpPraHMYeCKUMHU KucioTamu. KauecTBeHHas peakiusi Ha OJTHOATOMHBIE CIHPTHI.
JleiicTBue »TaHOJa M METaHOJA Ha OpraHu3M 4yesnoBeka. CrocoObl NOJyYyeHUS M INPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Tpocteie a¢upbl, HoMeHKIaTypa 1 n3omepus. Oco0eHHOCTH (PU3HUECKUX M XUMHUYECKUX CBOWCTB.

MHoOroatroMHble CIUPTHI — ATHICHIVIMKOIb U TIHUIepuH. DU3nyecKkue U XMMHUYECKHUE CBOMCTBA:
peaxiuu 3aMeIIeHns, B3aUMOCHCTBHE C OPraHMYECKUMU U HEOPTaHUYECKUMH KHCIIOTaMH, KaueCTBEHHAs
peaknusi Ha MHOTOAaTOMHbBIE chUpThL. [IpeacraBnenne o MexaHU3ME peakiuidi HYKICO()UIHLHOTO
3ameneHus. [leiictBue Ha opranu3m uenoBeka. CrocoObl MOJNy4eHHS U MPUMEHEHHUE MHOTOATOMHBIX
CIIUPTOB.

@®enon. CTpoeHuEe MOJIEKYJbl, B3aUMHOE BIUSHHE THIPOKCOTPYNIBI W OEH30JIBHOTO sfpa.
®usznyeckue cBoiicTBa GpeHona. OcCOOEHHOCTH XUMUYECKUX CBOUCTB eHona. KauecTBeHHbIE peakliny Ha
¢enon. Toxkcuunocts ¢enona. CriocoObl mosyyeHust U npuMeHeHue Qgenona. PeHondopmanbaeruaHas
cMoJIa.

KapOoHUIbHBIE COETUHEHUS — QJIbJETUABl U KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHWIBLHOMN
rpynibl. ['oMosiorudeckue psiabl albIerujaoB U KETOHOB, o0mas GopMyina, ©u3oMepusi 1 HOMEHKIIATypa.
du3nuecKkue CBOMCTBA albAETHIOB U KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTUOB M KETOHOB: PEaKIMH
npucoenuHeHus. OKMCIEHUE allbJIETHI0B, KAUECTBEHHBIE PEaKINK Ha anbJaerubl. CriocoObl MOTyUeHUs U
MIPUMEHEHHE AJIbJIETUIO0B U KETOHOB.

OOHOOCHOBHBIE TMpefenbHble KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTHM CTPOECHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKIaTypa. PU3nUecKue CBOMCTBA OJIHOOCHOBHBIX IMPEAEIbHBIX
KapOOHOBBIX KHCIOT. BoJoponHbIE CBSI3U MEXAY MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XUMHYECKHE
CBOWCTBA: KHUCIIOTHBIE CBOMCTBA, peakuus >TepU(UKALNU, peaKIUH C YYaCTHEM YTJIEBOJOPOIHOTO
pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOW KUCTOTHI. [[OHSITHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIOT —
CIIO)KHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpeAeTbHBIX U
ApOMATHYCCKUX Kap6OHOBI)IX KHCJIIOT, JII/IKap6OHOBI)IX KHCIIOT, FI/IJIpOKCI/IKap6OHOBBIX KHCIIOT.
[IpencraBuTenn BHICIIMX KapOOHOBBIX KHCIOT: CT€ApUHOBAs, MAJIbMUTHHOBAS, OJICMHOBAS, IUHONIEBAS,
JUHONEeH06ast KUCTIOThL. CriocoObI MOTyYeHHs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnsle 3¢upbl. ['omonoruueckuit psia, obmas Qopmyna, u30Mepuss M HOMEHKJIATypa.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U LIEJIOYHOU Cpee.

XKupsl. Ctpoenue, puzndeckre 1 XMMUYECKHE CBOMCTBA )KUPOB: THIPOJIN3 B KUCIION U MIETOYHON
cpene. OcoOeHHOCTH CBOMCTB KHUPOB, COJAEPKAIINX OCTATKU HEMpPENelbHbIX KUPHBIX KUCIOT. XKupsl B
IPUPO/IE.

MBpBUT4 Kak COJTM BBICIINX KaPOOHOBBIX KUCIIOT, MX MOIOIIEE ACHCTBHE.

OO6mas xapakrepucTuka yriaeBojoB. Kinaccupukanus yrneBooB (MOHO-, TU- U TOJIMCAXaPHUIbI).
MoHocaxapuapl: TIIIOK03a, (pyKTo3a, rajlakrosa, pudo3a, Ae3okcupubo3a. dusnyeckue CBOWCTBA U




HaxoxaeHue B npupoje. PorocuHTe3. XMMHUECKHE CBOMCTBA TIIOKO3bI: PEAKIIUHU C YYaCTHEM CIIUPTOBBIX
U aJbJCTHIHON TPYIII, CIUPTOBOE M MOJIOYHOKUCIIOE OposkeHue. [IpuMeHenune riitoko3bl, e€ 3HaueHue B
KHU3HEICATeNIbHOCTU Oopranu3ma. Jucaxapuipl: caxaposa, MajabTo3a M JiakTo3a. BoccTaHaBnuBaromue u
HEBOCCTAHAaBIIMBAIOLIME Aucaxapusl. 'uaponns nqucaxapunoB. HaxoxxaeHue B Mpupoae U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmal, IIIUKOTEH M Lesuiosio3a. CTpoeHrne MaKpoOMOJIEKyN Kpaxmala, TIIHKOTeHa U
LesuroI03sl. GU3ndecKkre CBOMCTBA KpaxMalla v IEeJUII0JI03bl. XUMUYECKUE CBOMCTBA KpaxMalla: THAPOIIn3,
KAauecTBEHHAas peakiusi ¢ MOAOM. XHMMHUYECKHE CBOMCTBA LEJUIIONO3BL: TUAPOIM3, MOTydyeHHe 3(UpoB
1esuToI036l. [ToHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBINA MIEIK).

OKCIepuMEHTAIbHbBIC METO/Ibl U3YUYCHHSI BEIIECTB U UX NPEBPAIICHU: PACTBOPUMOCTD PA3IUYHBIX
CIUPTOB B BOJ€, B3aMMOJEIHCTBHE 3TAaHOJA C HATPUEM, OKHUCIEHHE 3TUIOBOIO CIUpPTa B albJETH] Ha
packai€HHONM MEIHOIl MPOBOJOKE, OKUCICHHE HTHJIOBOTO CIUPTA JUXPOMATOM Kaius (BO3MOKHO
HCIIOJIb30BAaHUE BMJIEOMATEpUANIOB), KAaueCTBEHHBIE pEaKUMU Ha albJerujpl (C TUIPOKCHUIOM
muammuHcepeopa(l) u ruapoxcumom wmemu(Il)), peakmus raunepuHa ¢ ruapokcuaoM  menu(lIl),
XMMHUYECKHE CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOThI, B3aUMOAECUCTBUE pacTBOPA IIIFOKO3bI C THIPOKCHIOM
meau(Il), B3aumoseiicTBue kpaxmasna ¢ HOJOM, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMaM «CIUPTHI
u penonb», «KapOoHoBbIe KUCIOTHI. CIIOKHBIE YPHUPBD».

A3oTcojep:Kalie Oprannyeckne coelMHeHusl.

AMHUHBI — OpraHMYecKHe TPOM3BOJAHBIE amMMmuaka. Kiaccupukanus amMuHOB: anudaTHdeckue u
apoMaTH4eCKUe; IepBUYHbBIC, BTOPUYHbIE U TpeTHuHbIe. CTpoeHHe MOJIeKY, 001as hopMylia, U30Mepus,
HOMEHKJIaTypa M (DU3MYECKHE CBOWCTBA. XHUMHUYECKOE CBOWCTBA alM(PaTHYECKHX AMHUHOB: OCHOBHBIE
CBOMCTBA, AQJIKUIMPOBAHME, B3aUMOJCWUCTBHE TEPBUYHBIX AMHUHOB C a30THUCTOM Kucinortoi. Conu
QIKWJIaMMOHHUS.

AHWINH — IPeJCTaBUTENh aMHHOB apoMaTudeckoro psaa. CTpoeHue aHWIMHA. B3auMHOe BIHUSHUE TPy
aTOMOB B MoJieKyse aHuInHA. OcOOEHHOCTH XMMUYECKMX CBOMCTB aHWIMHA. KauecTBeHHbIE peakluu Ha
aHwinH. CrocoObl TONy4deHHs M NpuMeHeHue anudaruyeckux amuHOB. [lonmydeHue aHuiIMHA U3
HUTPOOECH3071a.

Amunokucnotel. Homenknarypa u uzomepus. OTAeNbHbIE NPEICTaBUTENN O-aMUHOKHUCIIOT: IJIMLUH,
ananuH. OU3NYecKre CBOMCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTepHBIX
OpPraHUYECKUX COETMHEHU, peaKlMsl IOJUKOHIeHCAluu, 00pa30BaHuE NENTHIHOM cBsA3U. buonornyeckoe
3HAUEHUE AaMUHOKUCIOT. CUHTE3 ¥ THAPOJIN3 MENTUIOB.

benku kak npupoHbie nonumepsl. [lepBuyHasi, BTopuuHas ¥ TpETHYHAsK CTPYKTypa OenKoB. XUMHUUECKHE
CBOMCTBA OENIKOB: TUAPOIIN3, IEHATYPALIHS, KAYECTBEHHBIC PEAKIINH Ha OCIKHU.

OKClIepUMEHTAJIbHbIE METOJIbl M3YYEHMs] BELIECTB U WX MPEBpAlllEHUN: pacTBOPEHHE OENKOB B BOJE,
JieHaTypanus OeNKOB MPH HarpPEeBaHUU, [IBETHBIE PEAaKIIUU Ha OEJIKH, pelIeHne SKCIIePUMEHTAIbHBIX 33124
o TeMaM «A3OTCOoJepKalllie OpraHuvecKkhe coenuHeHus» u «Pacrno3HaBaHWe OpPraHUYECKUX
COCIMHEHUI.

BbicokomosiekyasipHbIe COeJUHEHHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHUI: MOHOMEpP, TOJUMED,
CTPYKTYpPHOE 3BE€HO, CTETIEHb MOJIMMEPHU3ALINH, CPEIHSA MOJIEKYIsipHast Macca. OCHOBHBIE METO/bI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHNH — ITOJIMMEPU3aLUs U MOJIMKOHICHCALUS.

[Tonmumepusle Matepuansl. I[lmacTmacchl (IOMUATHIIEH, MNOJUIPONWIEH, TOJIUBUHUIXIJIOPU,
MOJIUCTUPON, TOIMMETHIMETAKpUiIaT, TOMUKapOOHAThl, NOJMMATUICHTepedTanar). YTWUiIu3amus W
nepepaboTKa MIacTUKa.

DnacToMepbl: HATypallbHbIN KaydyK, CHHTETUYECKHE Kaydyku (OyTaaueHOBBIN, XJIOPOIPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypasibHbI€ (XJIOMOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KapOH | JIaBCaH).

[Tonumeps! crenuanbHOrO Ha3Ha4YeHUs (TeQIIOH, KeBJap, 3JIEKTPONPOBOASIINE MOJUMEPHI,
OuopasinaraemMbie IOJTUMEPBHI).

OKcliepuMeHTaIbHbIE METO bl H3YUEHHsI BEIIECTB U UX MPEBPAIIEHU: 03HAKOMIIEHUE C 00pa3liaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB, pEeIIeHHEe SKCIIePUMEHTAIbHBIX 3aja4 110
Teme «Pacro3HaBaHue MJIACTMACC U BOJIOKOH».

PacuérHble 3a1auu.

Haxoxxnenne MonexkysasipHO (opMysbl OPraHUYECKOro COSIUHEHHs MO MAacCOBBIM JOJSM 3JIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, HaXOXIAEHUE MOJIEKYJISIPHONH (OPMYINbI OpraHMYECKOro COeIMHEHHUs M0 Macce




(00BEMY) MPOIYKTOB CrOpaHus, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKITUU W/WIIN
WCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOU (OPMYJIBI OPraHUYECKOrO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOWCTB WM CHOCOOOB MOJY4YEeHHsI, ONpeAesieHUEe IO0JIM BBIXOJa MPOAYKTAa pPEaKlUUU OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpeaAMeTHbIE CBSI3H.
Peanuzanus MexnpeIMEeTHbIX CBSA3EH NPU M3YUYEHUU opraHudeckoi xumuu B 10 kitacce ocyniecTBisercs
yepe3 HCIOIb30BaHUE Kak OOIIMX EeCTECTBEHHO-HAyYHBIX MOHSTHH, TaK M TOHSATUH, NPUHATHIX B
OTJIENIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.
OO0miue ecTeCTBEHHO-HAY4YHBIC MOHATHUSA: SIBJICHUE, HAy4HbIM (hakT, rumores3a, TEOpHs, 3aKOH, aHAIIU3,
CHHTE3, KaccupuKaiys, HabIoAeHne, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIb, MOACTHUPOBAHNUE.
®dwuszuka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO,
TeNno, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, (PU3UUECKIE BEIIMUUHBI, SAMHHIIBI U3MEPEHUS, CKOPOCTh,
SHEprus, Macca.

buonorus: kierka, opraHusM, 3KocucTema, Owochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(DHBIA U TeTepoTpOdHBIN TUI NMUTaHUS, OpoKeHHE, (POTOCHUHTE3, JbIXaHUE, OCIIKH, YIJICBOJBI,
KUPbI, HYKJICMHOBBIC KUCIIOTHI, ()EPMEHTHI.

['eorpacdusi: mosie3Hble UCKOMAaeMble, TOTLIHBO.

TexHONOrHs: TUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHAIBHOTO ITHTAHWS, MOIOIINE CpPEICTBa,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBUU C CHCTEMHO-AEATEILHOCTHBIM [IOAXOI0M B CTPYKTYPE JINYHOCTHBIX PE3YIILTATOB
OCBOEHHSI TpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHHs BBIAEIECHBI CIICIYIOLIHE
COCTaBJISIOLIME. OCO3HAHUE OOYYAIOIIUMMCSA POCCHHCKON TIPaKIaHCKONM HIECHTUYHOCTH; FOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH M CAMOOIIPEAEICHHIO; HAJIMYNE MOTHBALUK K 00yYEHUIO; TOTOBHOCTD
U CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS NPHUHATHIMH B OOIIECTBE IMpaBHJIAMH U HOPMaMH
[OBEJICHNS; HAIMYKE IIPABOCO3HAHMUS, DKOJOTHUECKOU KYJIBLTYPhI; CIIOCOOHOCTh CTABUTH LEIH M CTPOUTH
JKN3HCHHBIC ITJIaHBbI.

JIMYHOCTHBIE PE3yNIbTAThl OCBOCHHS MpeaMeTa «XHMHUM» OTPaKaroT CHOPMUPOBAHHOCTH OIBITA
[O3HABATEJIbHOW M  MPAaKTHYECKOW  JEATEIILHOCTH  OOy4aromMXCcs B  IPOLECCE  peal3alliu
00pa3oBaTeNbHOMN ASSTEILHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS IpeIMeTa «XUMUS» OTpaxaroT cHOPMUPOBAHHOCTH OIBITA
MO3HABATEJIbHOW M  MPAKTHYECKOW  JEATEIBHOCTH  OOy4alomMXCsi B MPOLECCEe  peanu3aliu
00pa3oBaTebHOMN IEITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

e OCO3HaHHS 00YYAFOIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPABOTIOPS/IKY;

e TPEJCTABJICHHUS O COMMANBHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUICKTHBE;

® TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH ITPH CO3IaHUU YIEOHBIX POSKTOB, PEIICHUN
yqe6HI)IX U IIO3HABAaTCJIbHBIX 3a1a4, BBIITIOJIHEHUU XUMHWYCCKUX BKCI'IepI/IMCHTOB;

® CIOCOOHOCTH MOHMMAaTh U NPUHHMMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTbl IpYruX MHpu
aHaJIM3e Pa3IMYHbIX BHIOB YI€OHOM NeITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

(] IIEHHOCTHOI'O OTHOIICHUS K I/ICTOpI/I‘-IeCKOMy nu HaquOMy HacCJIeauro OTe‘IeCTBeHHOﬁ XUMUU,

(] YBa)KeHI/Iﬂ K HpOHeccy TBOp‘ICCTBa B O6J'IaCTI/I TeOpI/II/I 158 HpaKTI/IquKOFO HpI/IJ'IO)KeHI/IH XUMHU,
OCO3HaHHsI TOTO, YTO JaHHBIC HAYKH €CTh PE3YJIbTAaT JJIMTEIbHBIX HAOIOACHUH, KPOMOTIMUBBIX
3KCHepI/IMeHTaHBHBIX IIOMCKOB, ITIOCTOSIHHOT'O pr)]a y’—IéHI)IX nu HpaKTI/IKOB;

(] HHTepeca 1 IIO3HABATCJIBbHBIX MOTHUBOB B HO.]'Iy‘-IeHI/H/I n HOCHC}IYIOH_ICM aHaJIn3¢ I/IH(bOpMaI_[I/H/I (6]
Hepe)]OBBIX JOCTUXXCHUAX COBpeMeHHOfI OTe‘IeCTBeHHOfI XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

(] HpaBCTBeHHOFO CO3HaHMs, OTUYCCKOI'O ITIOBCICHMUS,

e CIOCOOHOCTH OIIEHMBATh CHUTYAllUH, CBA3aHHBIE C XMUMHUYECKUMH SIBICHHSIMH, W MPUHUMAThH
OCO3HAHHBLBIC peHIeHI/ISI, OpHeHTHPYHCL Ha MOpaJ'II)HO-HpaBCTBeHHI)Ie HOpMBI U IICHHOCTH,



TOTOBHOCTH OLICHMBAThH CBOE IMOBEJEHHUE U ITOCTYIIKA CBOMX TOBApULIEH € MO3UIIUI HPAaBCTBEHHBIX
Y IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIIEACTBUN ITOCTYIKOB;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBb:

MOHMMaHMs [EHHOCTeW 370poBOro U Oe3omacHOro oOpa3a JKU3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;
COOJIIO/ICHUSI TTpaBHJI O€3011acHOr0 OOpalleHHs ¢ BELIeCTBaMH B OBITY, IIOBCEAHEBHOM JKU3HU, B
TPYAOBOM JESITEIBHOCTH;

MOHMMAaHMsI LEHHOCTH MPaBUJI WHAMBHIYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOTrO TOBEACHHUS B
CUTYalUsIX, YTPOXKAIOIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHMs MOCIIEACTBUIN U HENPUATHS BPEIHBIX PUBBIYEK (YHOTpEOIEHUS alKOrolsl, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOT0 BOCIUTAHUS

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKON NESTEILHOCTH, OOLIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIMX BHJAX AESATCIBHOCTH;

YCTaHOBKM Ha aKTMBHOE€ Y4aCTHE B PEIICHHUH IPAKTHUYECKUX 3a/1a4 COLMAIBHON HAIPaBIECHHOCTU
(B paMKax CBOETro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYCHHIO MPOQECcCCHid pa3IMdHOrO POjAa, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUH 10 XUMMUH;

YBa)XECHHUS K TPYLY, JIIOASIM TPyJa U Pe3yJIbTaTaM TPYLO0BOM IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHUIYaJIbHOM TpaeKTOpuu oOpa3zoBaHus, Oynyuien
npodeccur U pearu3aii COOCTBEHHBIX JKU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 0011eCTBa;

6) IK0JIOrH4€eCKOT0 BOCTUTAHUS

9KOJIOTMUYECKH 11€JIECO00Pa3HOr0 OTHOLIEHUS K IPUPO/IE KaK HCTOYHUKY CYILIECTBOBAHUS KU3HU HA
3eMie;

IIOHMMaHMs TJ00AJLHOIO XapakTepa H3KOJOIMUYECKUX MpoOieM, BIUSHHUS 3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOM CPElIbL;

OCO3HaHM HEOOXOJMMOCTH MCIIOJIb30BaHUS JIOCTHKEHUH XHMHHU [UIl pEIIeHUs BOIPOCOB
paIMOHaIBLHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPHATHUS JCUCTBUHM, MPUHOCAIIUX BpPEI OKPYKAIOIIEW NMPUPOIHOM Cpele, yMEHUs
IIPOrHO3UPOBATh HEOIArONPHUATHBIE HKOJIOTMUECKUE MTOCIEICTBUS MPEANPUHUMAEMbIX AEHCTBUH 1
MPeIOTBPALIATH UX;

HaJIMYUs Pa3BUTOI0 3KOJOTHYECKOTO MBILIUIEHHUS, SKOJIOTHYECKON KYIbTYpPHI, OIbITA AESITETbHOCTH
DKOJIOTMYECKON HANpaBICHHOCTH, YMEHHMS pYKOBOJICTBOBAaTbCS MMM B II03HABATEIbHOM,
KOMMYHHMKAaTUBHOM M COLIMAJIbHOW IMPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO IPOTHBOCTOSITh
uzaeosioruu xemohooduwu;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH U OOLIECTBEHHOMN
MIPaKTUKU;

MIOHUMAaHMS CIIEHU(PHUKI XUMHUH KaK HayKd, OCO3HaHUA €€ posid B (POPMUPOBAHUU PALlMOHATIBHOTO
HayYHOTO MBIIUIEHUS], CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHUsI 00 OKpYXalolleM MHUpPE Kak o
€IMHCTBE MPUPO/IbI M YEIOBEKa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U pelIeHUH MpodiieM
COXPaHEHHUs MPUPOJIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0OCOOOW 3HAYUMOCTH XUMHHM JJIi COBPEMEHHOW LMBHIM3alUU: B €€
F'YMaHUCTHYECKON HANpaBJIE€HHOCTH W Ba)XKHOM pOJIM B CO3/JaHMU HOBOM 0a3bpl MaTepuaIbHOU
KYJIbTYpPbI, B PEILIEHUU I100aTbHBIX POOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM U SKOJIOTHYECKOM O€30aCHOCTH, B pa3BUTHH MEIUIIUHBI, 00ECTIEYeHUN
YCIIOBUH YCIIEIIHOTO TPyZAa U SKOJIOTHYeCcKH KOM(OPTHOM JKM3HU KaXKJ0T0 YieHa OOIIecTBa;
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IOHUMAaHHUsI CYIIHOCTH METOJI0B MO3HAHUS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BaTh IIOJIydaeMble 3HAHUSA MJIs aHalu3za |
OOBSICHEHUS SIBIICHUIM OKPY’KAIOIIEr0 MUpPa M MPOUCXOASIINX B HEM M3MEHEHUH, YMEHUs J1e1aTh
00OCHOBaHHbIE 3aK/IIOUYEHHS HA OCHOBE HAy4YHBIX (AKTOB W HMMEIOIIMXCS JaHHBIX C LENbI0
MIOJIy4€HUs JJOCTOBEPHBIX BBHIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJBb30BaTh XUMHMUYECKHE 3HAHMS ULl peIIeHUs mpodieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKOM 1A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY O00Pa30BaHHUIO U caMOOOPa30BaHUIO, K aKTHBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XMUMHU B COOTBETCTBHUH C )KU3HEHHBIMU IMTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHbIX cepax npodhecCHOoHAIbHON AeITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe pe3yabTaThl OCBOCHUS NPOTPaMMBI 110 XUMHUH HAa YPOBHE CPETHEro OOIIEero

O6p330BaHI/I5I BKJIFOYAIOT:

3HauMMble Ui (OPMHPOBAHHUSA  MHUPOBO33PEHHUS  OOYHAIOUIMXCS  MEXAUCLUUIUIMHAPHBIE
(MexnpeaMeTHbIC) O0IICeHAYYHBIE TOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpA U
creun(UKy METOJIOB MO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEILECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAy4YHBIH (PAaKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);
YHHUBEPCAJIbHBIE yueOHbIe JENUCTBUS (mo3HaBaTebHbIE, KOMMYHUKAaTHBHBIC,
perynasTHBHBIE), oOecnednBaromue GopMupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH M COLMAITBHON
KOMIIETEHIIMH 00y4aroIuxcs;

CIOCOOHOCTh o0yyaromuxcs UCIIOJIB30BATh OCBOCHHBIE MEXAUCLUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE Yy4eOHbIE JAEWCTBHUS B II03HABATEJIbHOM U
COLIMAJIbHOW IIPAKTHKE.

MeramnpegMeTHble  pe3yibTaThl — OTPAXKalOT  OBJAJAECHUE  YHUBEPCAIbHBIMU  y4eOHBIMU
ITI03HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYECKHE TeCTBUSA:

CaMOCTOSITENTLHO (POPMYITHPOBATH M aKTYAIIM3UPOBATH MPOOJIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;
OTIpEeEIIATh LENH JIEATEIbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUH MX JOCTUKEHHS, COOTHOCUTH
Pe3yabTaThl AESITEIBHOCTH C TIOCTABICHHBIMU LIESIMU;

UCIOJIb30BATh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIACIATh XapaKTepHbIe
MIPU3HAKY MTOHATUH M YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLINE MTOHATHUS
JUIsl OOBSCHEHUS OTJENbHBIX (DAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH JUIsl KJIacCU(UKALIMY BEIECTB U XUMHUYECKHUX PEaKIIHii;
YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHAYKTUBHBIE, NEAYKTUBHbBIE, 10 AHAJIOIMH), BBISBISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUMS B paccCMaTpUBAEMbIX SBICHMSX, (pOPMYJIHUPOBATh BBIBOJBI U
3aKJIIOUEHNUS;

MIPUMEHSTH B MPOLIECCE MO3HAHUS UCIOJb3YyeMble B XUMUU CUMBOJINYECKUE (3HAKOBBIE) MOJIENH,
npeoOpa3oBbIBaTh MOJEIbHbIE MPEJACTaBICHUS — XUMHUYECKHM 3HAK (CHMMBOJ) 3JIEMEHTA,
XUMHUecKas (QopMyisia, YypaBHEHHE XHUMHYECKOHW peakuuu — TMpU peUIeHHH Yy4eOHbIX
MO3HABATENbHBIX U MPAKTUYECKUX 3aJ1a4, IPUMEHSTh Ha3BaHHbBIE MOJIEbHbIE MPEICTaBICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB H3YYa€MBIX BEIIECTB U XUMUYECKHUX PEAKITHIA.

2) 6azoBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUN;
(dbopMyIHMpOBaTh LIETH U 3a]1a4l MCCIEOBAHNUS, UCIIOIb30BATh IOCTABJICHHBIE U CAMOCTOSATEIBHO
chopMyIMPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MMO3HAHUS M OCHOBBI 17151 (YOPMHUPOBAHUS
TUIOTE3bI 110 IPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJIEHUN;

BJIQJ€Th HABBIKAMU  CaMOCTOSITEIbHOTO  IUIAHUPOBAHHWA U IPOBEIEHUS  YYEHHMYECKHX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIO/ATh 3a XOJOM IPOIEcca, CAMOCTOSTENHHO
MIPOrHO3UPOBATh €ro pe3yiabTaT, (GopMyIupoBaTb OOOOIIEHUS U BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEA0BaHMS, COCTABIIATE OOOCHOBAHHBIA OTYET O MPOJIEIAHHOU
pabore;



NpUOOpETaTh OMBIT YYEHWUYECKOH HCCIeNOBaTEeIbCKOW U MPOEKTHOM JEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB PEILICHHsI IPAKTUYECKUX 3a/1ad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATbCSI B Pa3IMYHBIX HCTOYHUKAX MHGPOpMALUU (HAYYHO-TIONYJISpHAs JUTeparypa
XUMHAYECKOTO COJEp)KaHMs, CIpaBOYHBIE MocoOus, pecypcel VIHTepHETa), aHaIM3HPOBATH
MHGOpPMALMIO pa3IMYHBIX BHJIOB M (OpPM MpPEICTaBICHUsS, KPUTHYECKH OLIEHUBATh €€
JOCTOBEPHOCTH U HETIPOTUBOPEUYUBOCTH;

(bopMyIHpOBATH 3aMPOCHl M IPUMEHSTH Pa3IMYHbIe METObI IIPH MOUCKE U 0TOOpe MHpOpMaLuHy,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIa;

IpUOOpeTaTh ONbIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTHUMAIbHYIO (hOpMY IpeAcTaBiIeHUs HH(POpMaUU (CXeMBI, Fpad UKy,
Jyarpammbl, TaOJIUIbI, PUCYHKHU U JIPYTHE);

WCIOJIb30BAaTh HAYYHBIN SI3bIK B KAa4ECTBE CPEACTBA NMpH paboTe C XMMUYECKOH HMH(OpMAaIHEH:
IPUMEHATh MEXIpeaMeTHble ((pu3nueckue M MaTeMaTHUECKUE) 3HAKU U CUMBOJBI, (HOPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIO0JIb30BATh 3HAKOBO-CUMBOJINYECKHE CPECTBA HAIJISIIHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCTBHUA:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI B XOZ€ JHaJIora W/WiIH JUCKYCCHH,
BbICKa3bIBaTh UJieH, (POPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNATh  C IPE3CHTAUMENd PE3yJbTATOB  IIO3HABATEIBHOW  JEATEIBbHOCTH, IIOJIYyYEHHBIX
CaMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJHEHUH XMMUYECKOIO SKCIIEPUMEHTA,
MIPaKTUYECKONH pabOThl MO HCCIIEIOBAaHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peal3alli y4eOHOTo
IpoeKTa, U (HOPMYyIUPOBATh BBIBOJBI 110 pe3yJibTaTaM IPOBEAEHHBIX HCCIEI0BAaHUM IMyTEM
COIJIACOBaHUS MO3UIMH B X0/1€ 00CYKJIEHUSI 1 0OMEHAa MHEHUSIMHU.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JeHCcTBUA:

CaMOCTOSTEIILHO IIJIAHUPOBATh U OCYLIECTBIIATE CBOIO IIO3HABATEIIBHYIO IEATENBHOCTD, OIIPENEIsL
e€ LeJIM M 33aJ]aud, KOHTPOJIUPOBATh U 110 Mepe HEOOXOTUMOCTH KOPPEKTHPOBAThH MpelaraeMblid
QJITOPUTM JICHCTBUH MPU BBIIIOJIHEHUH YU€OHBIX M UCCIIEI0BATENbCKUX 3a/a4, BIOMpaTh Hanboee
3¢ GEeKTUBHBIN CIMOCOO0 MX peIIeHUs C Y4E€TOM IIOJYyYeHHMs HOBBIX 3HAHUM O BeIIeCTBaX U
XUMHUYECKHUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLCHKH.

INPEAMETHBIE PE3YJIBTATbBI

[TpeameTHble pe3ynbTaThl OCBOSHHSI MPOrpaMMbl IO XMMUHU Ha YIIIyOJEHHOM YPOBHE Ha YpOBHE
cpenHero oomero oOpa3zoBaHMs BKJIIOYAIOT cHelUUUecKre s ydeOHOro mpeamera «XuMHs»
Hay4HbIE 3HAHU, YMEHH U CIIOCOOBI IEUCTBHI IO OCBOCHUIO, UHTEPIIPETAIIMH 1 TPe0Opa30BaHUI0
3HaHI/II\/’I, BUJbI ACATCIIBHOCTH I10 MMOJYUCHHUIO HOBOI'O 3HAHUA U ITPUMCHCHUIO 3HAHUH B Pa3IMYIHBIX
y4eOHBIX CUTyallUsX, a TAKXKe B peaJbHBbIX >KU3HEHHBIX CHTYyallUsX, CBSI3aHHBIX C XUMHUEH. B
nmporpamMme 1o XuMuM NpeIMETHBIC PE3YJIbTAThI MPCACTABJICHBI 11O IOJAaM U3Yy4YCHH.

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:
c(OPMHPOBAHHOCTh NPEACTABICHUI: O MeCTe M 3HAYCHUM OPraHMYeCKOM XMMHUU B CHCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00EeCleueHUN YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA B PEIICHUU
pobJeM IKOJIOTUYECKOH, YHEpreTHYecKoil U NHIEBOW 0e30MacHOCTH, B PAa3BUTHUH MEIMIIMHBL,
CO3/IaHUM HOBBIX MAaTE€pHAIOB, HOBBIX HMCTOYHHUKOB SHEPruH, B OOECIEUEHUHU pALHUOHAIBLHOTO
IIPUPOJIOTIONB30BaHUA, B (POPMUPOBAHUM MHUPOBO33pEHHSI U OOIIEeH KyIbTYphl YEJIOBEKa, a TAKXKe
9KOJIOTUYECKN OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOIHON CPEIE;



BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralolIve MOHATHS —
XMMHUYECKHIA 3JIEMEHT, aTOM, PO M JIEKTPOHHAs 000JI0YKa atoMma, s-, P-, d-aTOMHbIE OpOHUTaH,
OCHOBHOE€ M BO30YXJIEHHOE COCTOSHHUS aroMma, THOpUIU3alvs aTOMHBIX OpOWTaneil, WOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKAsl CBSA3b, MOJIb,
MOJIIpHAsT Macca, MOJIIPHBIN O0BEM, YIIepOJHBIN CKeneT, (GYHKIMOHANbHAS TPYIa, paadKal,
CTPYKTypHBIE (GopMyIibl (pa3BEPHYTHIC, COKpAIllEHHBIC, CKEJIETHbIE), U30MEPHUS CTPYKTypHas U
IIPOCTPAHCTBEHHAsA (T€OMETpUYeCKasi, ONTUYECKasi), U30MEPbI, TOMOJIOTMYECKUM psij, TOMOJIOTH,
YIJIEBOJAOPObI, KUCIOPOI- U a30TCOAEPKAIUE OPraHUYECKHE COCIUHEHUsI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (IIEPUOANYECKUIN 3aKOH
. . MenaeneeBa, Teopus CTPOCHUS OpraHnyeckux BemecTB A. M. byTiepoBa, 3ak0OH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHHS MU MPEBPAILICHUS] SHEPTUHM MPU XUMHUYECKHUX PEAKIUSX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH, MUPOBO33PEHUECKUE 3HAHMS, JIEIKALUE B OCHOBE
MMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHMUYECKHUX SIBJICHUM; MPEJCTaBICHUSI O MEXaHU3MaxX
XUMHUYECKUX PEAKIUI, TEPMOJIUHAMUYECKUX U KNHETUYECKUX 3aKOHOMEPHOCTSIX MX IPOTEKAHUS,
O B3aMMHOM BJIMSIHUM aTOMOB W TPYII aTOMOB B MOJIEKyJaxX (MHIYKTUBHBIA M ME30MEpPHBIN
addexrsl, opuentantsl [ u Il pona); pakronornyeckue cBeeHHs O CBOWCTBAX, COCTaBE, MOJIYUYEHUU
1 0e30I1aCHOM HCIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MpPaKTHYECKOU
JEeSTeIbHOCTH YeNIOBEeKa, OOIUX HAyYHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA (Ha MpUMEpe
MIPOU3BOJICTBA METAHOJIA, TIepepadOTKU HEPTH);

c(OPMUPOBAHHOCTh YMCHHIA: BBISBIISATH XapaKTePHBIC NMPU3HAKH TOHSTHN, YCTAaHABIMBATH MX
B3aUMOCBSA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IOHATUS MPU ONUCAHUU COCTAaBa, CTPOCHHUS M
CBOWCTB OPraHUYECKUX COCMHECHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIIOIb30BaTh XWMHUYECKYI0O CHUMBOJIMKY JUI COCTaBJI€HUS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYI OPraHUYEeCKUX BEIIECTB;

COCTABJISITh YPABHEHHS] XMMHUUYECKMX PEAKUUHA M PaCKpPbIBATh HX CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBUTEJbHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS IEKTPOHHOTO OajlaHca 3TUX PEaKLUH,
peakiuii HFOHHOTO OOMeHa MyTEM COCTABIICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;
M3TOTaBIMBATH MOJEIN MOJIEKYJ OPraHUYECKUX BEILIECTB ISl WIUTFOCTPALMU UX XUMHUYECKOIO U
MIPOCTPAHCTBEHHOTO CTPOCHMUS;

chOpPMUPOBAHHOCTh YMEHHI: YCTAHABIMBATh TMPUHAUICKHOCTh HM3YYEHHBIX OpPraHMYECKHX
BELIECTB II0 UX COCTAaBY U CTPOCHHIO K ONpPEeNIEHHOMY KilacCy/TpyIilie COeINHEHUH, JaBaTh UM
Ha3BaHus 1o cucteMarudeckoil HomeHknatype (IUPAC) u npuBoauTh TpuBHUAIbHBIC HA3BAHUS JUIS
OTJENbHBIX MPEJCTaBUTENEH OpraHMYeCKUX BELIECTB (ITWJIEH, aleTHJIEH, TOJyOJ, TJIHUIEpPHUH,
STUJICHTIIMKOJb, (peHon, hopManbaerui, aleTanbIeru, alleToH, MypaBbiHas KUCIO0Ta, YKCYCHas
KHCIIOTa, CTEapUHOBAsi, OJICMHOBAs, MAJbMUTUHOBAs KHUCJIOTHI, TJMIUH, ajJaHUH, MajbTO3a,
bpyKTO3a, aHUIIMH, TUBUHUI, U30TIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEIENATh BHJ XUMHUYECKON CBSI3U B OPTaHUYECKUX COEIMHEHUAX
(xoBaJIeHTHas! 1 MOHHAs CBS3b, G- U T-CBSI3b, BOJIOPOAHAS CBSI3b);

c(hOpMUPOBAHHOCTb YMEHUS MPUMEHSTH MOJIOKEHHS TEOPUU CTPOCHUSI OPraHUUECKUX BEIIECTB A.
M. BytnepoBa amnst 00BbsICHEHHUS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHUS;
c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (DHU3MUECKHEe U XUMUYECKUE
CBOMCTBA THUIHUYHBIX MPEICTABUTENEH pPA3JIMYHBIX KJIACCOB OpPraHMYECKHX BELIECTB: AJKAHOB,
LMKJIOAJKAaHOB, AJIKEHOB, aJKaJUEHOB, AJIKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJOB, CIUPTOB,
aNbJICTU/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX W CIOXHBIX J(HUPOB, KHUPOB,
HUTPOCOEIMHEHUN U aMHHOB, aMHHOKHCIIOT, OETIKOB, YTI€BOIOB (MOHO-, TU- U TIOJMCAXapHIOB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKJIY HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIHid C UCTIONb30BAHUEM CTPYKTYPHBIX POpMYI;

c(hOpPMHUPOBAHHOCTh YMEHHSI MMOATBEPKAATh HA KOHKPETHBIX MpPHUMEpax XapaKTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COETMHEHUI OT KPaTHOCTH U THIIa KOBAJIEHTHOM CBS3U
(0- ¥ T-CBSI3M), B3AMMHOTO BJIHSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOYHUKU YIIEBOJOPOAHOTO ChIpbi (HE(DTH,
MIPUPOJHBII Ta3, yroib), CIOCOOBI €ro nepepadoTKM M MPAaKTUYECKOEe NMPUMEHEHHE MPOAYKTOB
nepepadoTKH;



c(hOpPMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaOJII0/IEHNH, U3MEPEHUH, MOJCINPOBAHNUH, SKCIIEPUMEHTE (PealbHOM U MBICIEHHOM) U YMEHUS
MIPUMEHATH 3TU 3HAHMUS;

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHSITH OCHOBHBIC OIEPAIlUU MBICIIUTEIHHOU JEITeTbHOCTH —
aHaJlu3 W CHUHTE3, CpaBHEHHUE, O0000IIeHne, CUCTEeMAaTHU3alMI0, BBIIBICHHE MPUYUHHO-
CJIEACTBEHHBIX CBSI3E€M — I U3YUEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIUN;
c(OPMUPOBAHHOCTh YMEHUU: BBISIBIISITH B3aMMOCBSI3b XUMHUYECKUX 3HAHMA C TIOHATUSMU U
MIPeICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX IPEIMETOB Ui 00Jee OCO3HAHHOT'O TOHUMAaHUS
CYIIIHOCTH MaTEPUAJIBHOIO €AUHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON
XUMHH 17151 00BSCHEHUS U TPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;
c(OPMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUYETHI MO XUMHYECKUM (opMynaMm U ypaBHEHUSM
XUMHYECKHUX PEAKIIUN C UCIIOJIb30BaHHEM (DM3MUECKUX BEMYIHMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: pacYEThI IO HAXOXKICHUIO
XUMHYECKON (DOPMYIIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJNSIM XUMHUYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLCHUBATh C IO3HULIUN
9KOJIOTUYECKONW ©0€30MacHOCTH TOCIEACTBUS OBITOBOM W TMPOU3BOJCTBEHHOM JEATEIBHOCTH
YeloBeKa, CBSI3aHHOM ¢ epepaboTKOi BEeLIeCTB, UCIIOIb30BATh MOMyUYEHHBIC 3HAHUS JIsI TPUHSITUS
IPaMOTHBIX pEHICHUH POOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

cOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIbHO IUTAHHPOBATh W TPOBOJUTH XHMHYCCKUN
AKCIEPUMEHT (MTOJIyYeHHE M U3yUYE€HHUE CBOMCTB OPraHUYECKHX BEIECTB, KAYECTBEHHBIC PEAKIIUU
YII€BOJOPOAOB PA3IMYHBIX KJIACCOB M KUCIOPOJACOAECPKAUIUX OPraHUYECKUX BELECTB, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33]1a4 110 PACTIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOICHUEM MPABHII
0e301MacHOro 00paleHHs ¢ BeIECTBaMH U Jab0paTOpHBIM 000pyI0BaHHEM, (HOPMYITHPOBATH LIETh
WCCIICIOBAHMS,  TPEJACTABIATH B pa3iMyHOM  QopMe  pe3yiabTaThl  IKCIICPUMCHTA,
aHAJIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOnroAaTh MpaBWiia SKOJOTHYECKH LeJecoo0pa3HOro TMOBEAEHUS B OBITY W TPYAOBOM
JICATEIIBHOCTH B LEJISIX COXPAHEHUs CBOErO 3J0pPOBbs, OKPYXKAIOUIEH NPUPOJHOM Cpenbl M
JIOCTUKEHHS €€ YCTOMUMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOrO JEHCTBUSA Ha JKUBbIE OPraHu3Mbl ONpPEIETEHHBIX
OpraHM4YeCKHUX BEIIECTB, MOHUMas cMbIch noka3arens [T/1K;

aHATM3UPOBATH 11ETIECO00PA3HOCTH MPUMEHEHUS OPTraHMYECKUX BEIIECTB B TPOMBIIIUICHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHHSI PUCK-TIONB3a;

cOpPMUPOBAHHOCTh ~ yYMEHHUM: OCYIIECTBIATh  IIEJICHANPABIEHHBIH  MOUCK  XUMHYECKON
nH(pOpMallMM B pa3IMYHBIX HCTOYHMKAX (HayyHas M ydyeOHO-HAay4Has JIMTeparypa, CpencTBa
MaccoBod uH(popmanuu, HWHTepHET U JApyrue), KPUTHYECKH aHAIM3HPOBATh XUMUYECKYIO
nH(popMalnio, epepadaTbiBaTh €€ M MCIOIb30BaTh B COOTBETCTBUU C IIOCTABJIEHHON yueOHOMI
3a7a4ei.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC (yr.iry0JieHHbIH YPOBEHb)

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
(undpossbie)
pasie/ioB U TeM Bcer KonTtpoabHbl IIpakTn4eckn
o0pa3oBaTe/ibHbI
NMpOorpaMMbl 0 e padoThbl e padoThbl
e pecypchbl

Pa3nea 1. IloBTopenue u yriy6eHue 3HAHUI

11

bu6nunorexa LIOK
18 1 https://m.edso0.ru
Bubmanorexa POIII

IToBTOpEeHue 1
yriyOJaeHue 3HaHUH .



https://m.edsoo.ru/

https://resh.edu.ru

Pa3nen 2. TeopeTnueckue oCcH

OBbI OPraHUYeCcKO XUMUH

[Ipenmer

OpPraHUYECKON XUMUHU. Bu6muoteka [JOK
Teopus ctpoenus https://m.edsoo.ru
2.1 16 1
OpraHUYECKUX bubnmorexa POII
coenuHeHui A. M. https://resh.edu.ru
bytneposa
Uroro mo pazneny 16
Paznen 3. YriaeBogopoabl
Mpenensisie bu6nmoreka [IOK
31 JTIEBOOPO — 8 https://m.edsoo.ru
bubnuorexa POIII
ATKAHDL, THIITOATKAHET https://resh.edu.ru
Henpenenbubie bu6nmorexa LIOK
32 YIJIEBOJIOPO/IBI: 14 https://m.edsoo.ru
aJIKCHBI, aJIKaJIMCHBI, Bubmunorexa POII
AITKUHBI https://resh.edu.ru
bubmuoreka [{OK
ApomaTtnueckue .
33 YIICBOOPOE 5 https://m.edsoo.ru
bubnuorexa POIII
(apetibi) https://resh.edu.ru
[Ipupoansie bubnnorexa [JOK
34 HUCTOYHHUKH 4 https://m.edsoo.ru
YTIIEBOJAOPOAOB U UX bubnuoreka POII
nepepaboTKa https://resh.edu.ru
bu6nmorexa LIOK
35 ["anorennpon3BoIHBIC 4 1 https://m.edso0.ru
YIJI€BOJIOPOIOB bubnuoreka POII
https://resh.edu.ru
Hroro no paznery 36

Paznen 4. Kuciopoaconepikanme opraHndecKue coeInHeHust

bubmmoreka IIOK
https://m.edsoo.ru
4.1 Cruptel. DeHou 8 Eu6miorexa LI
https://resh.edu.ru
KapOonunbHabie
COETUHEHUS: but6mmoreka [IOK
49 QJIBJIETH /Il ¥ KETOHBI, 17 1 https://m.edsoo0.ru
KapOoHoBBIE KHUCTOTHI. bubnuotexa POII
CrnoxxHbie 3QUpBHL. https://resh.edu.ru
Kupsbr
Hroro o pazneny 25

Pa3nen 5. A30T — u cepocosepikamue OprannyecKne coeTHHeHns.
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AMHHBL. bubnuorexa [IOK
Cepoopranuveckue https://m.edsoo.ru
51 COEIUHEHHUS. 11 1 Bubnuorexa POIII
[eTeponnkinyecKme https://resh.edu.ru
COEIUHEHHUS.
Hroro no pazneny 11
Pa3nen 6. BuoJsiornyeckn akTHBHBIE BellleCTBA.
VTrieBoaml.
ZKupsl u macina.
6.1 IlenTuael. 19 1
benkn.
Hykneunosbie
KHUCIOTEL.
Hroro no pazneny 19
Pa3nes 6. BoicokoMoJieKyJISIpHbIE COeINHEHUSI
bubnunoreka LIOK
https://m.edsoo.ru
B
6.1 PICOKOMOICKYIAPHET 5 2 Bubmuorexa POIII
© COCAMHCHHA https://resh.edu.ru
Utoro no pazneny 5
Pasznea 7. IloBTOpeHue u peuieHue 3a1a4
7.1 Pemenue 3amau 6 1
OBHIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
YMK

v’ Xwumus. 10 knacc.: yueOHUK I 00IE00pa30BaTeNbHBIX OpraHu3aluii. YTiaeOnéHubii ypoBeHb/
B.B. Epemun, H.E. Ky3emenko, B.W. Tepenun, A.A. JIpo3nos, B.B.JIyaun. - M.: [Ipoceemenue, 2023.


https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

		2023-09-21T10:36:34+0500
	Африкян Татьяна Григорьевна




