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HNOACHUTEJIBHAS 3AIIUCKA

Pabouast mporpamMma mo XuMuu Ha ypoOBHE CpeHEro oo1ero oopa3zoBanus papadorana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Neo
273-@3 «O6 obpazoBanuu B Poccuiickoit denepannny», TpeOoBaHUN K pe3yiabTaTaM OCBOEHHUS (ehepalibHONW 00pa3oBaTeNbHON MPOTrpaMMBI
cpennero obmero odpazoBanusa(POIl COO), nmpeacraBineHHbIXx B DeepabHOM rocy1apcTBEHHOM oOpa3oBareiabHoM cranaapte COO, ¢ yuérom
Konnenun npenoaaBanust yaeGHOro npeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoii @eneparum, peaan3yonx OCHOBHbIC
oOpasoBarebHbIE TPOrPAaMMbI, 1 OCHOBHBIX MOIOKeHUH «CTpaTerun pa3BuTUs Bocriutanus B Poccutickoit @enepamnuu Ha nepuon o 2025 roga»
(Pacnopspxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIIIYOJIEHHOTO M3Y4YEHHS 3aHMMAaeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-HAaydyHOro obpaszoBanus ywamuxcs 10-11
KimaccoB. M3ydeHue mpeamera, peanuzyeMoe B YCIOBUSX Au(depeHnnpoBaHHOTO, MPOGMIBHOTO OOy4YeHHs, TPU3BAHO OOECIICYHUTH
o011e00pa3oBaTelbHyl0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIMTYCKHHUKOB IIKOJIbI, HEOOXOAUMYIO JUISl aalTalid UX K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM XKH3HH B COIIMYME, a TaKKe ISl MPOJOJDKEHUS OOy4YeHHs B OpPraHU3ALUSAX MPO(GECCHOHAIBHOTO 00pa30BaHUs, B KOTOPBIX XHUMHS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nmporpamme no XxuMun Ha3HA4YECHUE TpeaMeTa « XUMHUs» MMOJIydaeT HoAPOOHYI0 HHTEPIIPETALUIO B COOTBETCTBUU C OCHOBOIIOJIAT AIOLITIMHU
nonoxxkenussMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNied, COJIep:KaHus, Pe3yabTaTOB OOydeHUss U TpeOOBaHUN K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB. CBHIETEIILCTBOM TOMY SIBJISIFOTCS CJICAYIOIINE BBIITOJIHAEMBIE TIPOTPAMMOIA IO XUMUHU (PYHKIIUU:

e uH(pOpPMALIMOHHO-METOIMYECKas, peanu3alus KOTOpod oOecrnedyuBaeT IMOJIyueHUE NPEJICTaBICHUS O MLEeNsAX, COAEpKaHUM, OOuIeH

CTpaTeruu 00yueHUsl, BOCIIUTAHUS U Pa3BUTHUS OOYYAIONIUXCS CPEACTBAMU MPEeIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduiis;

e OpraHM3allMOHHO-TUIAHUPYIOLIAs, KOTOpas IpelyCMaTpUBAcT OIpPENEICHHE: NMPUHLMIIOB CTPYKTYPUPOBAaHUS M IOCIIEN0BATEIBHOCTH
M3Y4eHUs y4eOHOTro MaTepHana, KOJIMYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTepUCTHUK; MOAX0A0B K (GOPMHUPOBAHUIO COIEPKATEIHHON
OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTENIbHBIX JOCTHKEHMH OOydyaloIMXCsi B paMKax HTOrOBOM arTecTalud B (opMe eIUHOro
roCy/1lapCTBEHHOI'O PK3aMEHa [0 XUMUHU.

[IporpamMma asist yrioyOin€HHOTO U3yUEHUST XUMUHU:

e YCTaHABIMBAaeT MHBAPHMAHTHOE IMPEIMETHOE COJAEp)KaHUe, o0sA3aTenbHOe Uil M3Y4YeHHs B paMKaxX OTAEIbHBIX MNpoduiie,
MpelycMaTpUBaeT pacipeielieHle U CTPYKTYpUPOBAaHUE €ro MO KjlaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUSM/pa3/iesiaM Kypca;

e 1aéT MpUMEpPHOE pachpeieleHre yueOHOro BpeMeHH, pEKOMEHAYEMOTO JIsl U3yYEHUS OTAENIbHBIX TEM;

e [peasiaraeT NPHUMEPHYIO TOCJIEeNI0BAaTeNbHOCTh HM3y4eHHs y4yeOHOro Martepuaia ¢ Yy4€TOM JIOTUKM TIOCTPOEHHsS Kypca,
BHYTPHUIIPEIMETHBIX U MEXKIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0O HMHTEpIpeTaluio Lened W 3ajJad H3yuyeHHUs NIpeaMera Ha YriIyOJEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
IIPUOPUTETOB B CHUCTEME CpeIHEro oOIIero oOpa3oBaHMs, COJAEPKATEIbHONH XapaKTEPUCTHKH IUIAHHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNIbHOI MPOrpaMMBbl CpeIHEro 00IIero o0pa3oBaHUs (JINYHOCTHBIX, METAPEIMETHBIX, IPEIMETHBIX), a TaKKe C
y4ETOM OCHOBHBIX BH/I0B YU€OHO-TIO3HABATENIBHBIX IEHCTBHI 00y4aroIerocs o OCBOCHUIO COJePKAHUS PEMETA.

[To BceM Ha3BaHHBIM MMO3UIHUSAM B MpOTrpaMMe MO XMMHUU MPETyCMOTPEHA MPEEeMCTBEHHOCTh ¢ O0y4eHHEM XMMHUU Ha YpOBHE OCHOBHOI'O

obmero obpazoBaHus. 3a TpeAesiaMH YCTAaHOBJICHHOM MPOrpaMMON IO XWMHH 00S3aTelbHON (MHBApUAHTHOW) COCTABJISIONICH COJEpIKaHMS



yueOHOTro npeaMeTa « XUMHUS» OCTa&TCsl BO3MOXKHOCTD BEIOOpA €ro BapUaTUBHOW COCTABIISAIONICH, KOTOPask JOJDKHA ONPEAETISATHCS B COOTBETCTBUU
C HalpaBJIeHUEM KOHKPETHOTO Mpoduiis 00yueHusl.

B cootBercTBUM ¢ KoHuentyadbHbIMU monoxeHusME PI'OC COO o HazHaueHUHM MpPeIMETOB 0a30BOr0 W YriIyOJEHHOTO YpOBHEH B
cucreme nuddepeHIpoBaHHOr0 00yYEHHs Ha YPOBHE CPEAHET0 O0IIero 00pa30BaHUs XUMUS HA YPOBHE YIUIYOJNEHHOTO U3yYEHUS HANpaBlieH Ha
peann3aIuio NPeeMCTBEHHOCTH € MOCTETYIOIUM 3TAallOM HOJTYYEeHUsI XUMUYECKOTO 00pa30BaHUs B PaMKaX M3YUEHHsI CIICIIUAbHBIX €CTECTBEHHO-
HAyYHBIX U XUMHUYECKUX TUCHUIUIMH B By3aX M OpraHU3allUsAX CPeAHEro npodeccuoHanbHOro oOpa3oBaHus. B 3Toil cBs3u uM3ydeHue mpenmMera
«XUMHSA» OPUEHTUPOBAHO NPEUMYILECTBEHHO HAa pacUIMpEeHUE U YriiyOJeHHE TEOPETHMUECKOHM M MPaKTHYECKOM MOArOTOBKU OOYydaroluxcs,
BBIOpABIINX ONpeNeNEHHbIN Npoduib OO0ydeHHs, B TOM YHCIE C NEPCIEeKTUBOW MOCIEAYIOIIEro MOJYyYeHUs XUMHYECKOro 0o0pa3oBaHUS B
opranm3anusax npodeccuoHaIbHOTO obpaszoBanus. Hapsny ¢ atum, B cBete TpeboBannii ®I'OC COO k miaHHpyeMBIM pe3yJabTaTaM OCBOCHHS
benepanbHON 00pa30BaTEIBLHON MPOrPaMMBI CPETHETO 001Eero 00pa3oBaHUs U3yUEHHUE MpeAMeTa «XHUMHUSD» OPUEHTHPOBAHO TAK)KE HA PElCHUE
3aJad BOCIIMTAaHHMS W COIHUAIBHOTO pa3BUTHA OOydyarommxcsi, Ha (OPMHPOBAHWE Y HHX OOIIEHHTEIUICKTYaJbHBIX YMEHUH, YMEHHU
paroHaI3anuy y4eOHOTo Tpyia ¥ 0000MIEHHBIX CITIOCOOOB EATEIBHOCTH, UMEIOIIUX MEXAUCIUITMHAPHBIN, HAAMPEIMETHBIN XapaKTep.

CocraBngomuMy npeaMera «XUMHUsS» Ha YPOBHE YIUIYOJEHHOTO M3Yy4U€HUs SBIAIOTCS YIIyOJNEHHBbIE Kypchl — «Opranndyeckas XUMHsI» U
«OO0masi 1 HeopraHuueckas XuMus». llpu ompeneneHUM TOIXOJOB K OTOOPY U CTPYKTYPHOW OpraHu3allud COAEPKAHHS ITHX KYpCOB B
IIporpaMMe o XUMuM 3a ocHoBY IpUHATHI nojoxeHuss PI'OC COO o paznuuusx 6a30BOro U yriryoJ€HHOro ypoBHEH U3ydeHUs IIpeIMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckass XxuMus» U «OOmas ¥ HeOpraHudeckass XMMHsS» COCTABIISET COBOKYIHOCTb INPEIMETHBIX
3HAHUA M yYMEHUH, OTHOCAIIMXCA K 0a30BOMY YpOBHIO M3YyY€HHUs MpeaMeTa. DTa CHUCTeMa 3HAaHUM IOJIydaeT ONpelelEHHOE TEOpEeTHYECKOoe
JIONIOJTHEHHE, TIO3BOJISIOIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO 0OJbIINI 00bEM (hakToOruyeckoro marepuana. Tak, Ha yriyOJIEHHOM ypOBHE
U3Y4YEHUs IpeaMera obOecreyeHa BO3MOXKHOCTh 3HAUMUTEIBHOIO YBENMYEHHMs] O0bEMaA 3HAHMM O XMMHYECKHMX D3JEMEHTaX M CBOICTBaxX HX
COEJIMHEHUI Ha OCHOBE PACIIMPEHUs U YIiayOJIeHUs MPECTaBIeHUN O CTPOCHHUHU BELIECTBA, XMMUYECKON CBSA3M U 3aKOHOMEPHOCTSIX MPOTEKAHUS
peaKkuurii, pacCCMAaTPUBAEMBIX C TOUKH 3PEHHUSI XUMUYECKON KHHETUKH M TEPMOJMHAMUKH. M3ydueHne nepuoanyeckoro 3akoHa u I[lepuogunueckoit
CHCTEMbl XMMUYECKHX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKUX MPECTABICHUAX O CTPOCHUHU aToMa. XMUMUYECKas CBA3b
OOBSCHSIETCSI C TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHHUH Npu e€ oOpa30BaHMU U pa3pyLICHUH, a TaKXKe C TOYKU 3pEHUS MEXaHU3MOB €&
oOpa3zoBaHus. V3ydyeHue TUMOB peakiyil TOMoyHsAeTCs (GOPMHPOBAHUEM MPEACTABICHUN 00 3MEKTPOXMMUYECKHX MpOIeccaX M 3JIEKTPOJIH3e
pacIuiaBoB U pacTBOPOB BeleCcTB. B Kypce oprannyeckoil XuMuu mpu pacCMOTPEHUH PEaKIIMOHHON CITIOCOOHOCTH COETMHEHMH yenseTcs ocodoe
BHHUMaHHE BONPOCcaM 00 IEKTPOHHBIX 3(peKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIHii.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJEp’KaHHe KypCOB XMMMHU YriyOIEHHOTO YPOBHS M3YYEHUS JUIS KJIACCOB OMpPENeNEHHOro Mpoduis
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep JONOJHEHHH K 00IIel cucTemMe NpeAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HarpuMep, B COAEP)KaHUU TpeaAMeTa IS KIAacCOB XMMHUKO-(PHU3UUECKOro mpoduis O6osblioe 3HaueHue OyAyT MMETh 3JIEMEHThl y4eOHOro
MaTepuaia o obmed xumuu. [lpu u3ydeHun npeamera B JaHHOM ciy4yae akLEHT OyJeT caeflaH Ha OOLIHOCTh METOJAOB MO3HaHUS, OOLIHOCTh
3aKOHOB M TEOpPHH B XUMHUHM M B (HU3UKE: aTOMHO-MOJIEKYJSpHas Teopust (MOJEKyJsipHas TeopHs B (U3UKE), 3aKOHBI COXPAHEHHUS MacChl U
SHEPTUH, 3aKOHBI TEPMOJINHAMUKH, JJIEKTPOJIN3a, IPECTABICHUS O CTPOCHUH BEIIECTB U APYTOE.



B 1O ke Bpems B coaepikaHUHM NpeAMeTa I KIACCOB XMMHKO-OMOJIOTMYECKOTO Npodmiis OONbIIMN yIENbHBIH Bec OyneT HUMETh
opraHuyudeckas Xxumus. B aToMm ciyuae mpenocraBisieTcs BO3MOXHOCTb Ul Oojiee OOCTOSATEIBHOIO PacCMOTPEHUs XMMUYECKOH opraHu3alnuu
KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUIbI, OCJIKH, YTIeBOIbI,
HYKJICHHOBBIE KUCJIOTBI U Apyrue. [Ipu 3ToM 3HaHuA 0 COCTaBe U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEUIECTB CIIy:KaT
OCHOBOM JIJIsl U3Y4EHUS CYIIIHOCTHU TPOIIeccoB (POTOCHHTE3A, AbIXaHUs, TUIIEBAPEHUSI.

B muiane QopMupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOCHHUS OOLIEHAYYHBIX METOJOB IIO3HAHMS M OIBbITA MPAKTHYECKOIO
IIPUMEHEHUSI HAYYHbIX 3HAHUM H3ydyeHHUE NIpeaMmeTa «XHUMHUs» Ha YriIyOJIEHHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3SIX C Y4€OHBIMU
peaMeTaMy, BXOASIIMMH B COCTaB IpeaMETHBIX oOnacteil «EcTecTBeHHO-Hay4Hble IpeaMeThl», «MaremaTnka U nHpopmatuka» u «Pycckuii
S3BIK U JIUTEPATypa.

ITpu n3yuenun yuebHoro npeamMera « XMMHUs» Ha yrilyOJIEHHOM YpOBHE TakXKe, Kak Ha YPOBHE OCHOBHOTI'O M CpPEJIHEro o011ero oopa3zoBaHus
(Ha 0a30BOM YpOBHE), 3aJauell NEPBOCTENEHHON 3HAYMMOCTH SIBJseTCS ()OPMUPOBAHME OCHOB HAyKHM XHMMHHU Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUUECKON IESTEIbHOCTH YeJIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienue 3Toi 3ajaun Ha yriryoJa&éHHOM
YPOBHE M3yYEHHsI IPEIMETA IIPEATNIOIIAraeT pealn3altio TAKUX LEeNeH, Kak:

e (opMHUpPOBaHHE TNPEICTABICHUI: O MaTepHaIHLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBICHUI MPUPOABI, O MECTe
XMMHHU B CUCTEME €CTECTBEHHBIX HayK M €€ Belylleil posin B 00ecriedeHuH yCTOWYMBOIO Pa3BUTHI YEIOBEUYECTBA: B pellIeHUH MpolieM
9KOJIOTMUYECKOH, SHEPTeTUYECKON 1 MUIIEBON O€30MMaCHOCTH, B Pa3BUTUH MEAUIIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAaJIOB, HOBBIX HCTOUHUKOB
SHEpPIuu, B 00EeCIeYeHNH PallMOHAIBHOTO MPHUPOJIOIOIB30BaHMs, B ()OPMUPOBAHUN MHUPOBO33pPEHMS M OOIIEH KyJIbTyphbl YeloBeKa, a
TaK)Ke€ IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U PUPOJHOMN CpELE;

® OCBOCHME CHUCTEMbI 3HAHUH, JIEKAIINX B OCHOBE XMMHUECKOMN COCTaBJISIOIEH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
MOHATHUM, 3aKOHOB U TEOPUM XMMMH, COBPEMEHHBIX INPEACTABICHUI O CTPOECHUU BEILECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KMHETHUUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUSI XUMUYECKUX peaklui, o
XMMHUYECKOM PAaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAaX, 00 OOIIMX HayYHBIX MPUHLIMIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (opmMupoBaHHME y OOYYaIOUIMXCS OCO3HAHHOTO MOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMUMHMYECKMX 3HAHUM [UIs OOBsSCHEHHUS
KJIFOUEBBIX HUJEH U MpoOsieM COBPEMEHHON XUMHHM, JUIsl OOBSICHEHUS U MPOrHO3MPOBAHMS SIBJICHHM, UMEIOIINX €CTECTBEHHO-HAYyYHYIO
IPUPOJTY; TPAMOTHOTO pEIIEeHUs MpOoO0JieM, CBA3AHHBIX C XMMHEH, MPOrHO3MPOBAHMS, aHAJIN3a U OLIEHKU C MO3UIMHA IKOJOTHMUYECKOU
0€30MMacCHOCTH TOCJEICTBUN OBITOBOW U IMPOU3BOJCTBEHHOW NEATENIBHOCTH YEJIOBEKa, CBS3aHHOM C XMMUYECKHUM IPOM3BOICTBOM,
UCIOJIb30BAHUEM U NIEpepabOTKOI BELIECTB;

e yruyOJeHHe MPEACTaBICHUM O HAayyHBIX METOJaX MO3HAHMs, HEOOXOIMMBIX Ui MPHOOPETeHHsS YMEHUN OpPUEHTHPOBATHCS B MHpE
BELIECTB U 00BACHEHUS XMMHUUYECKUX SIBJICHUN, UIMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOU JEATEIbHOCTH U MTOBCEIHEBHOM JKHU3HH.

B mutane peanuszanuu nepBoovepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOLINX (DYHKIMI [EJIOCTHOM CHCTEMBI CpeIHero oouiero oOpa3oBaHus Mpu
M3Y4YEHUH TMpeMeTa «XUMUs» Ha YIIyOIEHHOM ypoBHE 0CO0YIO aKTyadIbHOCTh MPHOOPETAIOT TaKKe 1IeNIN U 3aauu, KakK:

e BOCNUTaHHE YOEXKIEHHOCTH B IMO3HABAEMOCTH SIBIECHUI NPUPOABI, YBaKEHHUS K IPOLECCY TBOpPUYECTBA B OOJACTH TEOPETUYECKUX U

MPUKIIQJHBIX UCCIEIOBAaHUN B XUMUH, (POPMUPOBAHKNE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;



e pa3BUTHE MOTHMBALMH K OOYYEHHIO M IIO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJKO M CaMOBOCIHUTAHHIO Ha OCHOBE YCBOCHHS
00111eU€eI0BEUEeCKUX 1IEHHOCTEM;

® pa3BUTHE IIO3HABATEIIbHBIX MHTEPECOB, MHTEJUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOyuaromuxcs, (OpMHUpOBaHHE Yy HHX
CO3HATEIILHOTO OTHOIIEHHS K CaMOOOpa30BaHUIO M HEMPEPHLIBHOMY OOPa30BaHUIO KaK YCIIOBHIO YCIEHMIHONW MpO(eCcCHOHAIBHON M
OOIIIECTBCHHOM JIeATEILHOCTH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO U TIOTPEOHOCTH B 37J0POBOM 00pa3e KU3HHU;

e (opMHUpOBaHME YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOJOINOIB30BAHMSA, PA3BUTHE HKOJOTHUECKOW KYJIbTYpPbI, IpHOOpPETEHHE OIbITa
00IIECTBEHHO-TIOIE3HOM DKOJIOrHYECKOM €SI TEILHOCTH.

OO1ee YnciIo 9acoB, MPEIyCMOTPEHHBIX ISl H3YYSHHS XUMUHU Ha YriyOJIeHHOM YPOBHE CpeaHero ooiero oopazoBanusi, coctanisier 204 4acos:
6 10 knacce — 102 uaca (3 uaca 6 neoenro), B 11 xnacce — 102 yaca (3 gaca B HEACIIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipenmer u 3HaueHNE OPraHUYECKON XUMHHM, IPEACTABICHNE O MHOI000pa3uy OPraHuYeCKUX COeTMHEHUH.

DNEKTPOHHOE CTPOCHUE aTOMa YIJIepOoJia: OCHOBHOE U BO30YX/IEHHOE COCTOSIHMSI. BajleHTHBIE BO3MOXHOCTH aToMa yriepoja. XuMHUYecKas
CBSI3b B OPraHWYECKHUX COEIUHEHMAX. Tumbl ruOpuau3aliid aTOMHBIX opOuTaneil yriepoja. MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOM CBS3U
(0OMEHHBI M JOHOPHO-aKUENTOPHBINM). THIbl MEpeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBs3u. OnuHapHas, ABOWHAs U TPOWHAas CBA3b.
CriocoOblI pa3pbiBa cBs3€H B MOJIEKyJIaX OpraHu4eckux BeuiecTs. [IoHsaTHE 0 CBOOOHOM paguKaie, Hykiaeopuie 1 3iaeKTpoduie.

Teopus cTpoenust oprannyeckux coenuneHuit A.M. ByTtiepoBa u COBpeMEHHBIE MIPEICTABICHHS O CTPYKTYpPE MOJIEKYJ. 3HaUEHUE TEOpUn
CTPOEHHUSI OPraHUYECKUX COECTUHEHUN. MolieKylspHble U CTPYKTYpHble (popmyibl. CTpyKTypHBIE (OPMYIBI pa3IMuUHBIX BHUJIOB: pa3BEPHYTasd,
cokpaménHasi, ckenerHas. Mzomepus. Buasl m3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DIIEKTPOHHBIE 3()(PEKThI B MOJIEKyIaX OPraHUYECKUX
COeIMHEHMH (MHAYKTUBHBIN U ME30MEPHBIN d3PPEKTHI).

[IpencraBnenne o kiaccHpUKAUK OpraHMYeckux BemiecTB. [loHsTne o QyHKIMOHANBHON Tpynme. ['omonorus. ['omonoruueckue psbl.
Cuctemarnueckas HoMeHK1aTypa opraunueckux coeaunenuit (IUPAC) u TpuBuaibHble Ha3BaHMSI OTJIENIBHBIX MPEICTaBUTENEH.

Oco0eHHOoCTH U KIaccu(PUKAIUs OpraHndeckuX peakuil. OKHCINTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIMY B OPraHUUECKON XUMUU.

OKcIlepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEIIeCTB M MX INPEBpaLICHHU: O3HAKOMJIEHME C oO0pa3llaMd OpraHMYeCKUX BEUIECTB U
MaTepuajaMi Ha MX OCHOBE, ONBITHI IO IMPEBPAILEHUI0 OPraHMYEeCKHX BEIECTB NMpPH HarpeBaHUM (IJIaBJI€HHE, OOYIJIMBaHWE U TOpPEHHE),
KOHCTPYMPOBAaHUE MOJEINIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruueckuil psiji aJkaHoB, oOmias Gopmyna, HOMEHKJIATypa U M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYTT alKaHOB, SP>-ruOpUAN3aIs aTOMHBIX OpOHUTael yrieposa, o-cBa3b. Du3nueckie CBOWCTBA aIKAHOB.

XHWMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIMH 3aMEIICHUs, U30MEpPHU3alluy, JAECTUAPUPOBAHUS, LUKIN3ALNN, TUPOJIN3a, KPEKUHIA, TOPEHU.
[IpencraBnenue o MEXaHU3ME PEaKIU paIUKaILHOTO 3aMEILICHHUS.

Haxoxnaenue B nmpupose. CriocoObl moydyeHus: ¥ IpUMEHEHHE aJTKaHOB.

[Muknoankanel. O6mas ¢Gopmyna, HOMEHKIaTypa U uzomepusi. OcCOOEHHOCTH CTPOEHHSI U XMMHYECKHUX CBOMCTB MaibIX (IIMKJIONPOIIAH,
IUKJI00yTaH) U OOBIYHBIX (LIMKJIONEHTAaH, [IUKJIOreKCaH) HUKI0aTKkaHoB. CriocoObl MOMy4yeHUs! U MPUMEHEHHE IUKIIOAIKaHOB.

Ankensl. ['omonoruyeckuii psj ankeHoB, oOmias ¢opmyna, HOMEHKIATypa. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII
aNKeHOB, SP>-THOPUIM3AINA aTOMHBIX OpOUTaseil yruepoaa, o- i m-cBa3u. CTPYKTypHas ¥ reoMeTpudecKas (IHc-TpaHc-) u3oMepus. dusndeckue
CBOMCTBAa @JIKEHOB. XMMHMUYECKHE CBOWCTBA: PEAaKLMM NPUCOENAMHEHUs, 3aMEIEHUS B O-MOJIO)KEHNUE NPU JIBOMHOW CBS3H, MOJIMMEPU3ALNN U
okucyenus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIe peakiuu Ha JBOIHYIO CBs3b. CrIOCOOBI OMyYEHHUS U IPUMEHEHHE aJIKEHOB.



Ankanuensl. Kinaccudukanus ankanueHoB (COnpspKEHHbIC, U30JIUPOBAHHbIE, KyMyauposanHsie). OCOOEHHOCTH JEKTPOHHOTO CTPOSHHS U
XUMUYECKUX CBONCTB CONPsDKEHHBIX AWEHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusanus conpsukEHHBIX AuUeHOB. CrocoObI TOJMYyYEHHsS H
IIPUMEHEHHE AJIKAANECHOB.

Anxunbl. ['oMonornueckuii psii ankuHOB, obOmias (opMylia, HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT alIKMHOB, SP-THOpWIM3alusi aTOMHBIX opOuTaniell yriepona. DuU3WYeCKUE CBOWCTBA ANKWHOB. XHMHYECKHE CBOWCTBA: pEaKIUU
MPUCOCANHEHUS, IUMEpHU3alMi M TpUMEpPHU3aluHu, OKHcIeHus. KucioTHble CBOWCTBa AaTKUHOB, HMEIOHIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHBIE peakiy Ha TPOHHYIO CBsI3b. CIIOCOOBI MTOJIy4EHUS U IPUMEHEHUE aJIKUHOB.

ApomMaTtudeckue yriaeBoaopozs! (apeHsl). ['oMonoruueckuii psa apeHoB, obmas Gopmyna, HOMEHKIATYpa U MU30MEpHUs. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH305a. PU3MUecKue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30JIa M €ro TOMOJIOTOB: PEaKIHH
3aMelIeHUs] B OEH30JbHOM KOJIbIIE M YIJIEBOJIOPOAHOM paJHKaie, peakluy MpUCOeIMHEHNs, OKUCIeHne romosoroB 6en3ona. [Ipeacrasnenue 00
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIbLE HA IPUMEPE ANKUIbHBIX PAIMKAJIOB, KAPOOKCUIBHOM, TMAPOKCUIBLHON, aMUHO-
U HUTPOTPYIIBI, aTOMOB TranoreHoB. OCOOEHHOCTH XHMHUYECKHX CBOWCTB crtupona. [lomumepusarnus crupona. CrnocoObl MOTydeHHUS U
IIPUMEHEHHUE apOMaTUYECKUX YIJIEBOJOPOJIOB.

[Ipupoansiit ra3. [lomytHeie HedTsHbIe ra3bl. HegTh u €€ npoucxoxxnenue. KaMeHHBIN yroiab U NpoAyKThl ero nepepadotku. CrnocoObl
nepepaboTku He(TH: TMEPEeroHKa, KPEKHHT (TEPMUYECKHH, KaTaTUTHUYECKHi), pupopMuHT, muponu3. [IpomaykTel mepepaboTku HepTH, UX
IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOECHHME TaJIOTCHIIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakuuy 3aMelieHus rajoreHa Ha TUAPOKCOTPYIIly, HHUTPOrpYIIy,
HUaHOrpynny, amuHorpynmy. JleficTBHe Ha TraJoOreHNnpou3BOAHBIE BOJAHOIO M CHUPTOBOrO pacTBopa wmiénoud. B3aumonelictBue
JUTaJIOTeHAIKAaHOB € MarHueM W LUHKOM. [loHSATHE O MeTaJJIOOpraHuYecKUX COEAMHEHUsX. VIcrmonap30oBaHHE TallOTeHIPOU3BOIHBIX
YTJI€BOIOPOAOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METOJIbl M3YUEHHsI BELIECTB U MX MPEBpAIlEeHUil: U3ydeHue (pU3HMUecKuX CBOWCTB YIJIEBOI0POIOB (PaCTBOPUMOCTS),
KAueCTBEHHBIX peaklUUi YIJIEBOJOPOJOB pazIUYHbIX KilaccoB (oOecuBeuynBaHME OPOMHOM MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kayus,
B3aMMOJICHCTBHE alleTUJIEHa C aMMHUAYHBIM pacTBOPOM okcuaa cepedpa(l)), kauecTBeHHOe OOHapyKEeHHE YIriIepoaa M BOJOPO/a B OPraHUYECKHX
BElIECTBaX, MOJTYYEHHE ITHJIEHA U M3yYEHHUE €ro CBOWCTB, O3HaKomJieHHEe ¢ koutekiusmu «Hedte» m «Yromp», ¢ obpasmamu IiacTMacc,
Kay4yKOB U pPE3HHbI, MOJEIIMPOBAHUE MOJIEKYJT YTJIEBOJIOPOIOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucnopoacoaepxamnme opranndeckue COeANHEHUsI.

[Ipenenbabie ogHOATOMHBIE CcUPTHL. CTpoeHHE MOJIeKyn (Ha MpUMepe METaHoja M 3TaHoja). ['omosormueckuil psi, odmas gopmya,
u30Mepusi, HOMEHKJIaTypa W kiaccudukanus. Puszndeckue CBONCTBA NpPEAETbHBIX OJHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBA3M MEXIY
MOJIEKYJIaMH CHHUPTOB. XUMHUYECKHE CBOMCTBA: pPEaKIMHM 3aMEIICHMs, JerHapaTalliy, OKHUCJIEHMsS, B3aWMOJEWCTBUE C OPTraHUYECKUMHU U
HEOpPraHMYeCcKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHbIE CHUPTHL. [leiicTBHe STaHONAa M METaHOJIa Ha OPraHU3M YellOBeKa.
CriocoObl MosTydyeHus: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

IIpocteie 3¢upsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3MUECKUX U XUMHUECKUX CBOMCTB.



MHOroaToMHBIE CIIUPTHI — ATHJICHTIIUKONb U TIUIepuH. OU3NYecKre W XUMUYECKUE CBOMCTBA: PEaKIUU 3aMEIIEHUS, B3aUMOACHCTBHE C
OpPraHMYECKMMHU M HEOPraHMYECKUMHU KHCIOTaMH, KaueCTBEHHAs peaklds Ha MHOTOaTOMHble cnupThl. [IpencraBieHune o MexaHu3Me peakuuit
HYKJICO(UIHHOTO 3aMenieHus. JleficTBue Ha opraHu3M 4enoBeka. CrocoObl OMydeHUs M MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYIbI, B3aUMHOE BJIMSHUE TUIPOKCOTPYIIBI U OeH305bHOTO siapa. Pusnueckue cBoiictBa ¢deHona. OcodeHHOCTH
XUMHYECKUX CBOWCTB ¢eHona. KadectBennole peakumu Ha (enon. ToxkcumuHocTh ¢eHonma. CrocoObl TONydeHUss W NpUMEHEHHEe (QeHona.
®enondpopmanbIeruaHas cMoJa.

KapOoHuIbHBIE COSTUHEHUS — abJACTUABl U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIFHOU Ipyniibl. [ 'OMOIOTHYecKHe psIbl allbICTHIIOB
U KETOHOB, o0mIas Gpopmysa, U30Mepusl 1 HOMEHKIaTypa. OU3nYecKue CBOWCTBA albJIETHI0B U KETOHOB. XMMHUYECKHUE CBOIMCTBA albIETUOB U
KETOHOB: peakuuu npucoenuHeHus. OKUCICHHUE albJICTHIOB, KAaYeCTBCHHBIC peakiuu Ha aiupaeruabl. CrocoObl MOMYy4YeHUS W MPUMCHCHHE
aJIbJICTHJIOB U KETOHOB.

OHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX KHCIOT. M30Mepusi 1 HOMEHKIIATypa.
dusnyeckue CBONCTBA OJHOOCHOBHBIX MpPEEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSA3M MEXAY MOJEKylaMu KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA: KUCIIOTHBIC CBOMCTBA, PEAKIUsl ATCPU(UKAIINN, PEAKIINH C YIaCTHEM YTIIEBOAOPOIHOTO paarukana. OCOOEHHOCTH CBOMCTB
MypaBbUHOHN KUCIOTHL. [loHATHE O MPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX d(hupax. MHoroobpaszue kapOoHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HETIPEICTBHBIX U APOMATHUECKUX KapOOHOBBIX KUCJIOT, JUKAPOOHOBBIX KHCIIOT, THIPOKCHKAPOOHOBBIX KHCIIOT. [IpencTaBuTe i BRICIIHX
KapOOHOBBIX KHCIIOT: CT€apHUHOBAasl, MaTbMUTHUHOBAS, OJEHHOBAs, JUHONEBAs, AUHONeH08as KUCIOTHL. CrmocoObl TONy4YeHUs U MpPUMEHEHHE
KapOOHOBBIX KHCIOT.

Crnoxusie 3¢pupsl. ['omonoruueckuii psj, obmas Ggopmyina, n3oMepus U HOMeHKIaTypa. dusndeckre 1 XUMUYECKUE CBOMCTBA: THIPOJIH3 B
KHUCJION U IIEIIOYHOM Cpee.

Kupsl. Ctpoenue, pu3ndeckre 1 XUMUUIECKHE CBOMCTBA KMPOB: TUIPOJIN3 B KUCIOW U IIeNouHOU cpene. OCOOEHHOCTH CBOMCTB JKHUPOB,
COJIEpIKaIIMX OCTATKH HEMPEICTbHBIX KUPHBIX KUCIOT. JKUpHI B IpHpoO/IE.

MBpbLT14 KaK COJIU BBICIIUX KApOOHOBBIX KUCIIOT, X MOOIIEE JICHCTBUE.

O6mras xapakTepuctuka yriaeBoaoB. Kiaccudukarus yrieBogoB (MOHO-, TU- W TOJMcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (pPyKTO3a,
rajaktosa, pubosa, ge3okcupudosa. dusndeckre CBOMCTBAa U HaXOXaeHUE B pupoae. PoTocuHTe3. XMMUYECKHE CBOWCTBA TIIFOKO3bI: PEAKIINU C
y4acTHEM CIHPTOBBIX W ANBJICTHJIHON TpyII, CIUPTOBOC M MOJIOYHOKHCIOe OpokeHue. [IpuMEHEHHE TIIOKO3BI, €€ 3HAYeHUE B
KU3HECATSIILHOCTH Opranu3Ma. Jucaxapuapl: caxaposa, MaJbTo3a W JaKkTo3a. BoccTaHaBIHMBAIOIIME W HEBOCCTAHABIMBAIONINE TUCAXAPHUIBL.
Iunponu3z nucaxapunos. Haxoxaenue B npupoje u npuMeHeHue. [lonucaxapuasl: kpaxmali, TIIMKOTeH U 1eluTiono3a. CTpoeHue MakpOMOJIEKYIT
Kpaxmalia, TIIMKOTeHa U IeJUTF0I03bl. Dr3rueckre CBOMCTBA KpaxMalia 1 MEJUTI0N03bl. XMMUYECKHEe CBOMCTBA KpaxMalia: THIPOJIU3, KaueCTBCHHAS
peakius ¢ MoAOM. XHMMHUYECKHUE CBOMCTBA IEJUTIONO3BI: THUAPOIN3, TOTydyeHHe d(PUPOB LeUT0N03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJbl M3yYeHHUS! BEUIECTB W WX MPEBpAIllEHUI: PacTBOPUMOCTh PA3IUYHBIX CIHPTOB B BOJE, B3aUMOJICHCTBHE
3TaHOJa C HATPHEM, OKHUCJICHHE STHIIOBOTO CITHPTA B alIbJCTH]] HAa paCKAJIEHHONH METHOW IMPOBOJIOKE, OKUCIIEHHUE STHIIOBOTO CITUPTA TUXPOMATOM
Kanmusi (BO3MOXKHO HCIIOJIb30BAHKME BHJIEOMATEPUANIOB), KA4YEeCTBEHHBIC pEAKIMH Ha albIeruabl (¢ THApOKcHaoM auammuHcepebpa(l) u



ruapokcunoMm menu(ll)), peakuus rmuuepuna ¢ ruapokcuaom meau(ll), xumMuueckre cBONCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBHE
pactBopa riroko3bl ¢ ruapokcuaoM meau(ll), B3anmopeiicTBue kpaxmaia ¢ HOJOM, pelIeHHe SKCIIEPUMEHTANBHBIX 3a7a4d o TeMaM «CIHUpThl U
benonb», «KapOboHoBbIe KUCTOTHL. CII0XKHBIE HPUPBD».

A3oTcoaep:kalie oprannyeckne coeiMHeHusl.

AMUHBI — OpraHu4yecKre Mpou3BoHbIe aMMuaka. Kiaccupukaiyss aMuHOB: anudaTuyeckiue U apoMaTuyecKue; IepBUYHbIC, BTOPUYHBIE U
Tpetuunble. CTpoeHne MoJeKys, obmas Gopmysa, U30Mepusi, HOMEHKIIaTypa U (u3HuecKkue CBOMCTBa. XHUMHUYECKOE CBOMCTBA anupaTUYeCKUX
aMHHOB: OCHOBHbIE CBOMCTBA, AJIKWJINPOBAHKE, B3aUMOECHCTBUE IEPBUYHBIX aMUHOB C a30TUCTON KUCI0TOM. COJHN alKUIaMMOHUS.

AHWINH — MIpeICTaBUTENIb aMUHOB apoMaTudeckoro psaa. CTpoeHue aHuianHa. B3auMHoe BIIMSHUE TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
OcoOeHHOCTH XUMUYECKUX CBOIMCTB aHWIMHA. KadecTBeHHBIE peakiuy Ha aHIIUH. CrocOObI MOTy4eHUs U MPUMEHEHHE ai(aTHIECKUX aMUHOB.
[Tonyuenue anuIMHA U3 HUTPOOEH30IA.

Amunoxkucnotel. Homenknarypa u uzomepus. OTIelbHbIE NPEICTAaBUTENN 0-aMUHOKHUCIOT: INIMLWH, anaHuH. Puznueckue CBOMCTBA
aMUHOKHCIIOT. XUMHYECKHE CBOICTBA aMUHOKHUCIIOT KaK aM(pOTEpPHBIX OpraHMYEeCKHX COCIMHEHMI, peaklMs MOJUKOHACHCAllUU, 00pa3oBaHue
NEeNTUAHOM cBsi3U. bruonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 U THIPOJIN3 NENTHIOB.

benku xak mpuponanbsie monumepsl. [lepBuuHas, BTOpUYHAS U TPETHYHAS CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBAa OEIKOB: THIPOIIH3,
JIeHaTypalys, KaYeCTBEHHbIEC PEAKIIMU Ha OEJIKU.

DKcIepUMEHTAIbHbIE METO/Ibl U3yUEHHUs BEIIECTB U MX MPEBpalleHUi: pacTBOpeHHe OEJIKOB B BOJIE, IeHATYpalus OEIKOB NPH HarpEeBaHUH,
LBETHBIE pEaKLIUU Ha OEJIKH, pelIeHne SKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMaM «A30Tco/epKalllue opraHuueckue coeiMHeHus» u «Pacrno3HaBanue
OpPraHUYECKUX COECAUHEHUN».

BbicokomosiekysipHbIe cOeJUHEHHUS.

OCHOBHbBIE TIOHATHS XMMHMM BBICOKOMOJIEKYJISIPDHBIX COEAMHEHUI: MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpPHU3ALNH,
cpenHss MoJieKyysgpHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIUHEHUI — MOJMMEpU3als U MOJIMKOHICHCAIINS.

[TomumepHble Matepuansl. [lmactmacchl (HOMMATHIIEH, TMOJMIIPONWIEH, MOJIMBUHWIXJIOPU, TOJUCTUPOJ, MHOJMMETHIMETaKpuiar,
MOJINKapOOHATHL, MoMMATUIIEHTepedTanar). Y Tuiau3anus u nepepadoTka miacTHKa.

DnacToMepbl: HATypaJIbHBIN KayuyyK, CHHTETHYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPOIIPEHOBBIN, M30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IEePCTh, MIENK), HCKYCCTBEHHbIE (BUCKO03a, alleTATHOE BOJIOKHO), CHHTETUYECKHE (KAllpOH U JIaBCaH).

[TonuMepsl cienuanbHOTO Ha3HauYeHUs (Te(IIOH, KeBIIap, AMEKTPOIPOBOASIINE TOTUMEPDI, OMopa3araeMble MOJIUMEpPHI).

DKcIepUMEHTAIbHBIE METO/bl M3YYEHHs BEIIECTB M MX IPEBpAIlEHUIl: O3HAKOMIIEHHE C OOpa3llaMd HPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJTACTMAcC, Kay4yKOB, peLIeHHE SKCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe «Pacrno3HaBaHue miacTMace U BOJIOKOHY.

Pacuérneie 3amaymn.

Haxoxzaenue wmonekynspHoil (OpMynbl OpPraHM4ecKOoro COEIWHEHHUS MO0 MAacCOBBIM [OJIIM JJIEMEHTOB, BXOJSLIMX B €ro COCTaB,
HaXO0XKJICHUE MOJIEKYJISIPHON (hOpMYJIIbl OPraHMYECKOTO COeIMHEHHsI 0 Macce (00bEMY) MPOAYKTOB CrOpaHus, 0 KOJMUYECTBY BellecTBa (Macce,
00BEMY) MPOAYKTOB PEAKIIMU /WM HCXOIHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (OPMYIIBI OPraHWYECKOrO BEIIECTBA HA OCHOBE €ro
XUMUYECKHX CBOMCTB UM CLIOCOOOB MOJIYUEHHSI, OTIPE/ICIICHUE TOJTU BBIXOAA MIPOAYKTA PEaKIIMH OT TEOPETUUECKHA BO3MOMKHOTO.



MexnpeaMeTHbIE CBSI3U.

Peanunzanus MeXIpeIMETHBIX CBsA3eH IPU N3y4EHUH OpraHuyeckoi XuMuu B 10 Kinacce ocylecTBIsAeTCs Yepe3 NCI0Ib30BaHNEe KaK 0OLINX
€CTECTBEHHO-HAYUYHBIX IIOHATHH, TaK U IIOHATUN, IPUHATBIX B OTACIIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIE IIOHATHUS: SBJICHHWE, HAY4HbIM (axkT, TUIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, Kiaccudukauus,
HaOJII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MO/IENb, MOJICJINPOBAHUE.

dusnka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTUYEeCKUH YpOBEHb, BELIECTBO, TelO, O0BEM, arperaTHoe
COCTOSIHUE BEIIeCTBA, PU3NICCKUE BEIMIUHBI, EAUHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kinerka, opraHusM, 3KocucTeMa, ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTb, aBTOTPO(MHBIN M reTepoTpodHbIM TUII NMUTaHUS,
OpoxxeHne, POTOCUHTE3, BIXaHNE, OCIIKH, YTIIEBOJIBL, )KUPHI, HYKJICHHOBBIE KHUCIOTHI, (DEPMEHTHI.

I'eorpadus: nose3Hple UCKOIAEMBbIE, TOIIIIMBO.

TexHonorus: NUIeBble MPOAYKTHI, OCHOBBI PAlMOHAIIBHOTO IIMTaHUS, MOKOLIUE CPEICTBA, MATEPUAJIbI U3 NCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUU HA YI'JTYBJIEHHOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBeTcTBHM € CHCTEMHO-AEATEIBLHOCTHBIM IIOAXO0/0OM B CTPYKTYPE JIMYHOCTHBIX PE3YyJbTATOB OCBOEHHUS IpeaMeTra «XHUMHS» Ha
YpOBHE CpeIHero ooiero oopa3oBaHUsl BbIACIEHBI CIEAYIOIIUME COCTaBISAIOIIME: OCO3HAHHE OOYYaIOUIMMUCS POCCHICKOM TIpaskJaHCKOM
UJCHTUYHOCTU; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEIEICHHIO; HaJMYUe MOTUBALlUU K OOY4YEHMIO; TOTOBHOCTb U
CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS MPHUHATHIMU B OOLIECTBE MpaBHJIaMH M HOPMaMH TOBEICHHS; HATUYKUE MPaBOCO3HAHMS,
HKOJIOTHYECKOH KYJIbTYPBI; CHOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIE IIJIAHBI.

JImdHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMBITA MO3HABATENBHON M MPAKTUYECKOM
JEeSITeILHOCTH 00YUYaIOMIMXCsl B MPOIEcCe peatn3anni 00pa3oBaTeIbHON IeSTEIbHOCTH.

JImdHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMBITA MO3HABATENLHON M MPAKTUYECKOM
JESTEIbHOCTH 00YyJaroIuXcsl B IPOLECCE peain3aluy 00pa30BaTeNIbHOM 1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMSI 00YUJAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 003aHHOCTEH, YBaKEHHS K 3aKOHY U TIPABOTIOPSIKY;

MIPEACTABICHUS O COLMAIbHBIX HOPMAaX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHUI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESITENbHOCTH MPU CO3JaHUM YYEOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M NO3HABATENbHBIX 3a/1a4,
BBINIOJIHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTBHI JIPYruX MpPH aHAINW3€ Pa3iIMYHbIX BUAOB y4yeOHOMH
JIeATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLLIEHUS K UICTOPUYECKOMY U HAYYHOMY HACIEANI0 OT€YECTBEHHON XUMHUU;

YBa)KEHUsI K IPOIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO MPHIIOKEHNS XUMUH, OCO3HAHMSI TOTO, YTO JaHHbIE HAyKU €CTh
pe3yNbTaT ATUTENbHBIX HAOMI0IeHUH, KPOTOTIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, IIOCTOSTHHOTO TPY/1a YU4EHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH M MOCIEAYIOUIEM aHaIN3e HH(OPMALUU O MEPEIOBBIX JOCTUKEHUSX COBPEMEHHON
OTEUYECTBEHHOW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHHS;

CIIOCOOHOCTH OIIEHMBATh CUTYallWH, CBSI3aHHBIE C XMMHUYECKUMHU SIBJICHUSIMH, U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHHE M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMII HPABCTBEHHBIX U IMPABOBBIX HOPM U C YUETOM
OCO3HAHHUS MOCIIEACTBUM TOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:



MOHMMAaHUS LIEHHOCTEW 3/0pOBOTr0 M Oe30macHoro odpasza >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLICHHS K COOCTBEHHOMY
(GU3HYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOirofeHust mpaBuil 0e301acHOro oOpalleHus ¢ BEleCTBaMy B ObITY, TOBCEIHEBHOM JKU3HU, B TPYAOBOH J€ATEIbHOCTH;

MOHWMAHUS [IEHHOCTH MPABUJI WHIAWNBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 MOBEACHHS B CUTYAIHSIX, YTPOXKAIOIIUX 3JOPOBBIO U
JKU3HH JTIOICH;

OCO3HAHUS MOCJIEICTBUIN U HETPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEeOIECHUS aJIKOrofisi, HAPKOTUKOB, KYpeHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Yy4€OHO-HCCIICIOBATEILCKON NIEATEIHHOCTH, OOIIECTBEHHO TOJIE3HOH, TBOPUYECKON U APYTUX
BUJIaxX JCSITENbHOCTH;

YCTaHOBKM HA aKTUBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3374 COIMAIbHOM HAPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Ipodeccuil pa3indHOro poja, B TOM YHCIIe Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUU IO
XUMUU;

YBa)XEHUS K TPYAY, JIOASAM TpyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBUAYAJIILHOW TPAaeKTOpHH 00pa3zoBaHMs, Oyaymed mpodeccuu U peann3anud cOOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOILIEHUS K MPUPO/Ie KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3emiie;

MOHMMAaHUS TJI00AJIbHOTO XapakTepa 3KOJOTHYECKHX MpOoOJeM, BIUSHUS HKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOJHOU U
COLIMAJIBHOU CPEbL;

OCO3HAHUS HEOOXOIMMOCTH UCTIOIB30BAHMS TIOCTHKEHUN XUMHH JIJIs PEIICHHS BOTIPOCOB PAIIMOHATEHOTO TTPUPOIOTIOIB30BAHMS;

AKTUBHOTO HETIPHUATHS ACHCTBUM, MPUHOCSIINX Bpel OKPYKAIOIIEH MPUPOIHON cpeie, YMEHHUs MPOTHO3UPOBATH HEOIAroNpHUsSTHBIC
HKOJIOTUYECKUE TTOCIIECACTBHUS TPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;

HaJIU4Ms Pa3BUTOTO 3KOJIOTMUYECKOTO MBILUIEHHS, KOJIOTMYECKOW KYJIbTYpHI, OIbITA JAEATEIbHOCTH 3KOJIOTMYECKON HANpaBlIEHHOCTH,
YMEHUSI PYKOBOJACTBOBATHCA HMMH B II03HABATEIHHOM, KOMMYHHUKATUBHOMW U COIMAJIBbHOM NPAKTHUKE, CIMOCOOHOCTH W YMEHHUS aKTHUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKH;

MOHUMAHUS CTCIU(PUKA XUMHUHM KaK HAyKH, OCO3HaHUS €€ poir B (OPMHUPOBAHHH PAITMOHAIBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUN
[EJIOCTHOTO TMPEACTaBICHUS 00 OKpYKaIoIleM MHUpe KaK O €QUHCTBE MPHUPOABI M UYEIOBEKa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U
peleHny IpobiieM COXpaHEeHUsl TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COO0I 3HAYMMOCTH XMUMHH ISl COBPEMEHHOW IIMBUIIN3AIMU: B €€ TYMaHUCTUYECKON HAMPaBICHHOCTH M BaXKHOU pOJIH
B CO3/IaHUM HOBOW 0a3bl MaTepUAbHOW KYJIbTYphI, B PEIICHUU TIOO0ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHINEBOM U HKOJIOTUYECKOW Oe30MacHOCTH, B Pa3BUTUHM MEIUIUHBI, OOECIEYeHMM YCJIOBUH YCHENIHOTO TpyAa u
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKAO0T0 WiieHa O0IIeCTBa;



€CTECTBEHHO-HAYYHOW IPAMOTHOCTH: MIOHMMAHUS CYLITHOCTH METO/I0B NIO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh MOJTy4aeMble 3HAHUS Ul aHAIN3a U OOBSACHEHHS SBICHUN OKPY’KAIOIIETO MHpA M MPOUCXOAAIINX B HEM M3MEHEHHUN, YMEHHS
Jies1aTb 0OOCHOBAHHbIE 3aK/IFOUEHHS HA OCHOBE Hay4HbIX ()aKTOB U MMEIOLIMXCS IaHHBIX C II€JIbI0 MOIY4YEHUS I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HCII0JIb30BATh XMMUUYECKNE 3HAHUS JUIsl pEILICHUs] IPOOJIEM B PEATIbHBIX )KU3HEHHBIX CUTYALIMSIX;

MHTEpeca K NO3HAHUIO, HCCIIE0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY ITOJTYYE€HHUIO HOBBIX 3HAaHUH 110 XUMHH B
COOTBETCTBUU C KM3HEHHBIMU IOTPEOHOCTAMY;

UHTEpeca K 0COOEHHOCTSM TpyZAa B Pa3IMYHbIX chepax mpodecCuOHATHHOM e TeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI
MeTtanpeameTHble pe3yabTaTbl OCBOSHUS IMPOrPaMMbI [0 XUMUH Ha YPOBHE CpeHEro oo1ero o0pa3oBaHus BKIIOYAIOT:
3HaYMMBbIe 11 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXIUCHUILUTMHAPHBIE (MEXIIPEIMETHBIC) OOIIEHAYYHbIC MOHSTHS,
OTpakarolllue IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CHEHU(PHUKY METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIICCTBO, DHEPTHs, SBICHUE, IMPOIECC, CHCTEMa, HAYYHBIH (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, WCCIICJOBAHHE,
HaOII0/IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);
YHUBEpCaJbHbIE Yy4YeOHBbIE JEHCTBHs (IIO3HABATENbHbIE, KOMMYHHKATHBHBIC, DETYJIATHBHBIC), obecrednBaronye (HopMUPOBAHHE
(GYHKIIMOHATIBHOW IPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00yYaroInXcs;
CIOCOOHOCTH 00YYAIOIIUXCSl UCTIOB30BaTh OCBOCHHBIE MEXIUCIIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHBIC yueOHbIE
JIEMCTBUS B TIO3HABATEIBHON M COLUATIHOM MPAKTUKE.
MeTaHpeHMeTHBIe PE3YIbTATEI OTPAXKAKOT OBJAJCHUC YHHBCPCAJIbHBIMU yLIe6HI)IMI/I IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU H
PErYISATUBHBIMU JEHCTBUSMH.
IMo3naBaTebHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
1) 6a3oBble JIOTHYeCKHE TeHCTBUSA:
CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
ONpeneNsaTh UEeNH JeATENbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUM HX JIOCTHIKEHHUS, COOTHOCHUTHb PE3YNbTAaThbl JAESITEIBHOCTU C
IIOCTAaBJICHHBIMU L CIISIMHU,
UCIIOJIb30BaTh MPU OCBOCHHMM 3HAHUN MPUEMBI JOTUYECKOTO MBIIUICHHUS: BBIIETSATh XapaKTEPHbIe MPU3HAKU MOHITHI M YCTaHABIMBAThH
HX B3aMMOCBA3b, UCITIOJIB30BATE COOTBETCTBYIOIIUEC ITOHATHUA T4 O6’B${CHGHI/I$I OTACIIBHBIX (1)3KTOB u ﬂBHeHHﬁ;
BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHABJIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,
CTPOUTH JIOTHYECKHE PACCYKIACHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, MO AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTI) BBIBOABI U 3aKJIFOUYCHU A,
NPUMEHSTh B TPOIECCe IMO3HAHUS HCIOJb3yeMble B XHMUU CHMBOJMYECKHE (3HAKOBBIE) MOJENH, MPEoOpa3OBLIBATh MOJACIbHBIC
MPEJICTAaBICHUS] — XUMUYECKHUM 3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYeCcKasi GopMyJia, ypaBHEHHE XUMUUECKON peakluy — MPU PEHIeHUH y4eOHbIX



IIO3HABATENIbHBIX U NPAKTHUYECKUX 3a]ay, IPUMEHSITh Ha3BaHHbIE MOJIEJIbHBIE IPEJICTABICHUS Ul BBIABIECHUS XapaKTEPHbIX IMPH3HAKOB
M3Y4aEeMbIX BELIECTB U XUMUUECKHUX PEAKIIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

(dopMynupoBaTh LEIM U 33Ja4d HCCIIEAOBAHMS, HCIOJIb30BAaTh IOCTABJICHHBIE U CAMOCTOSTEIBHO CPOPMYJIMPOBAHHBIE BONPOCH! B
Ka4eCcTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJ1s1 (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABbIKAMHM CaMOCTOSATEJIBHOIO IUIAHUPOBAHUS M IPOBEAECHUS YYEHHYECKHX 3KCIIEPHUMEHTOB, COBEPLIEHCTBOBATb YMEHMs
HaOJI0aTh 32 XOJOM IIPOIecca, CAMOCTOSITEIBHO MPOTHO3HPOBATH €r0 pe3yiabTar, (GOPMYIUPOBATh OOOOIIEHUS U BBIBOJBI OTHOCHUTEIILHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABIATh 000OCHOBaHHBIM OTUET O MpOJeIaHHON paboTe;

IpUOOpETaTh OMNBIT YYEHUUECKON HCCIIEOBATEIbCKOM M TNPOEKTHOW JESITEIbHOCTH, IPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METO/I0B PEIICHUs MPAKTUUECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B MTO3HAHHUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBATHCSI B PA3IMUYHBIX UCTOUYHUKAX MH(pOpMalMU (HaydHO-TIOMYJISIpHAs JIMTepaTypa XUMHUECKOTO CO/EpKaHUs, CIIPAaBOYHbIE
nocoOusi, pecypcsl MHTepHEeTa), aHAIM3UPOBaTh WMH(POPMALMIO PA3IMYHBIX BUAOB U (POpPM mpencTaBieHUs, KPUTUYECKH OLECHHBATH €€
JIOCTOBEPHOCTb U HENPOTUBOPEUUBOCTD;

(dbopMyIHpOBaTH 3aNpPOCHl M TMPUMEHSATH pa3IMYHbIE METOABI MPU TMOMCKE M 0TOOpe MH(OpMAIMU, HEOOXOTUMOHN Il BBIIOTHEHUS
y4eOHBIX 3a71a4y ONpeeNEHHOIO THIIA;

PUOOPETATh OMBIT UCIIOJIB30BAHNS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN U PA3JIMUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO ()OpMY MpeACTaBiIeHUS UH(OpMAMU (CXEeMBbl, TpadUKH, AUarpamMMbl, TaOIUIbl, PUCYHKH U
ApyrHe);

UCMOJIb30BaTh HAyyHBIH S3bIK B KayeCcTBE CpeJICTBa IpH paboTe ¢ XHMMHUYECKOH HHpopMmanuel: NPUMEHATh MEXIpeAMETHbIe
(pusnyeckue U MaTeMaTHYECKHE) 3HAKH U CUMBOJIBI, (POpMYIIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIIAHOCTH.

KoMMmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:
3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYXk/1aeMON TEMbI B X0/Ie JUasiora /Ui JUCKYCCHH, BBICKA3bIBATh UJIeH, (POPMYTUPOBATH CBOU
MPEJI0AKEHNS OTHOCUTEIHHO BBITIOJHEHUSI TPEAIOKEHHOM 3a/1a4;

BBICTYIIaTh C TMPE3EHTAUEN pPE3ylbTAaTOB MMO3HABATEIBHOM JEATEIBHOCTH, IOJIYYEHHBIX CaMOCTOATENBHO WM COBMECTHO CO
CBEPCTHUKAMH TPHU BBITOJTHEHUN XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUUYECKOW paboOThl MO HCCIECOBAHHIO CBOWCTB M3YyYaeMBIX BEIIECTB,
peanu3anuu y4eOHOTo MpoeKTa, U (OPMYITUPOBATH BBHIBOABI IO PE3yIbTaTaM MPOBEAEHHBIX MCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3HIINI B
X0J1e O0CYKACHHs 1 0OMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe 1eHCTBHUS:



CaMOCTOATEJIBHO IJIAHUPOBATh U OCYILECTBIISATh CBOKO MIO3HABATEIBHYIO JIEATEIBbHOCTD, ONpenesss e€ UelH U 3a/1a4d, KOHTPOJIUPOBATh U
0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh MpEAaracMblii arOPUTM JCHCTBUU IMPHU BBHIIOJHEHUH YYEOHBIX M HCCIIEAOBATENBCKUX 3a/ad,
BbIOMpaTh Hanboee 3PPEKTUBHBIN CIOCOO UX PELICHHUs C YUETOM MOIYYSHHUS HOBBIX 3HAHUN O BEIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYILECTBISATH CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHHSA MPOTPaMMBI 10 XMMHUHM Ha YriyOJIEHHOM ypOBHE Ha YPOBHE CpeIHEro oOmero odpa3zoBaHMs
BKJIIOUAIOT crienuduyeckue A yueOHoro npeaMera «XUMHs» HaydyHbIe 3HAHUSI, YMEHHS U CIIOCOObI IeHCTBUI MO OCBOCHHIO, HHTEPIIPETALIUN
U 1Ipeo0pa30BaHUI0 3HAHUM, BUBI JESITEIHHOCTH 0 TOJTYYEHUIO HOBOTO 3HAHUS U PUMEHEHHUIO 3HAHUHN B PA3JIMYHBIX YUCOHBIX CUTYAIHsX, a
TaK)X€ B PEaJIbHBIX KU3HEHHBIX CUTYALMSX, CBI3AHHBIX C XMMHUEH. B nmporpaMMe no XxuMuu npeaMeTHbIE pe3yJIbTaThl IPEICTAaBICHbI 110 TOAaM
U3YYEHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHUs OTPAKaAOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAUYEHUU OPraHWYECKOM XHMHHM B CUCTEME ECTECTBEHHBIX HayK M €€ poiid B
o0ecreyeHn YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA B PEIIEHUU MPOOJIEM 3KOJIOTUYECKOW, SHEPreTUYeCcKol M MHINEeBON 0e30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3/IaHUU HOBBIX MAaTE€pPUAJIOB, HOBBIX MCTOUYHHUKOB SHEPTUH, B OOECIEUEHUHU PALMOHAIBHOIO IPUPOJOINOIb30BaHUS, B
(bopMUPOBAaHUN MHUPOBO33PEHUS U OOIIECH KYIbTYphl YENIOBEKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CHUCTEMON XMMHWYECKMX 3HAHUH, KOTOpPas BKJIIOYAET: OCHOBOIIOJIAralOIIME MOHATHS — XMMHUYECKUN DJIEMEHT, aToOM, AP0 H
JNIEKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aTOMHbIE OpOHMTAM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPHIU3AIMsS ATOMHBIX
opbutanei, MOH, MOJEKyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKas CBA3b, MOJIb, MOJISIpHas Macca,
MOJIIpHBIA 00BEM, YIIepoAHbI CKeleT, (YHKUMOHANbHAs TpyIIa, paguKkajl, CTPYKTYpHble (GopMyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MepHUsl CTPYKTypHas M NPOCTPaHCTBEHHas (reoMeTpuyeckas, ONTHYecKas), W30Mephbl, TOMOJIOTHYECKUN psil, TOMOJIOTH,
YIII€BOOPOAbI, KUCIOPOJ- U a30TCO/IEpIKale OpraHnYeCKue COeAMHEHNs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEZIMHEHUS; TEOPHH, 3aKOHBI (meproanyeckuii 3akon J{. . MenneneeBa, Teopusi CTpoeHus: oprannyeckux seuiects A. M. bytnepoBa, 3akoH
COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAaHEHUS U MPEBpAIllEHUs] SHEPTUU MPU XUMHUYECKHX PEaKUusX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XMMHH, MHPOBO33PEHUECKUE 3HAHMs, JIeKAllME B OCHOBE IOHMMAHMS NPUYMHHOCTH M CHCTEMHOCTHM XHMHUYECKUX SIBICHMI;
MPEJICTABICHUS O MEXaHU3MaX XMMHUUYECKUX PeaKui, TEPMOAMHAMUUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSAX HUX MPOTEKAaHUS, O B3AUMHOM
BIUSHUM aTOMOB M TPYII aTOMOB B MOJeEKylax (MHAYKTUBHBIA U Me3oMepHbId 3ddexts, opuentantsl | u |l pona); daxromoruueckue
CBEICHMSI O CBOMCTBaX, COCTaBe, MOJIYYEHUU M O€30IaCHOM HCIOIb30BAaHUM BaXKHEHIINX OPraHMYECKHX BEIIECTB B OBITY U MPAKTHUECKOMN
JIeSITeIbHOCTH 4YeIOBeKa, OOIMIMX HAyYHBIX NPHUHIMIAX XUMHUYECKOro MPOU3BOJCTBA (HA MpHUMEpE MPOU3BOJCTBA METaHOJA, MepepadoTKU
HeDTH);

c(OpMUPOBAHHOCTh yMEHHUI: BBIABIATh XapaKTepHbIC TMPU3HAKU TOHSATHUH, YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATH
COOTBETCTBYIOIIME OHSTHSI IPH OMUCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCTUHEHHUI;



c(hOpMUPOBAHHOCTh YMEHU:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABJICHUS MOJIEKYIISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJICTHBIX )
dbopMyI1 OpraHMYECKUX BEIIECTB;

COCTaBIISITh YPABHEHUS XUMUYECKUX PEAKIMI U PACKPHIBATh UX CYIIHOCTh: OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX peakiuil, peakiuili HOHHOro OOMeHa MyTEM COCTaBICHHUS MX IOJHBIX M COKPAIIEHHBIX HMOHHBIX
YPaBHEHUM;

M3TOTaBIMBATh MOJIEIH MOJIEKYJI OPraHUYECKUX BELIECTB JJISl MULTIOCTPALMU X XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUI: YCTaHABIIMBATh MPHUHAJICKHOCTh MU3YUYCHHBIX OPraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUIO K
onpeAenéHHOMY KIIacCy/TpyIilie COeAMHEHUM, TaBaTh UM Ha3BaHUS 1o cuctemaruyeckoil HomeHnkiarype (IUPAC) u npuBoauTh TpUBHAIILHBIE
Ha3BaHUS ISl OTHENBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (STHIICH, AalleTWUJICH, TOJYOJ, TIHUIEPUH, STHUICHTJIUKOINb, (HEeHOI,
dbopManbaerua, ameraibAeTui, aleToOH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJEHMHOBAs, MAJIbMUTHHOBAS KHUCIOTHI,
TJIMIH, AJTaHUH, MAJIbT03a, (PPYKTO3a, aHWIIUH, TUBUHHII, U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIENATh BUA XUMUYECKOUN CBA3H B OPraHUYECKUX COCTUHEHUSIX (KOBaJIEHTHAs U MOHHAs CBs3b, G- U T-
CBSI3b, BOJIOPOJIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHHSI IMPUMEHATH TMOJOXKEHHSI TEOPUH CTpOEHHsS opraHumdeckux BemecTB A. M. byrtiepoBa ans oObscHEeHUS
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE UM XUMHUUYECKHE CBOICTBA THIHMYHBIX MpEJICTaBUTENICH
pa3IMYHBIX KJIACCOB OPTaHUYECKHX BEIISCTB: aJKAHOB, LUKJIOAIKAHOB, AJKCHOB, AJIKAJUEHOB, AJIKHHOB, apOMATHYECKHX YIJIIEBOIAOPOJIOB,
CIIUPTOB, AlbJETUIOB, KETOHOB, KAPOOHOBBIX KHCIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAUHEHUNH U aMHHOB, aMHHOKHCIIOT,
0ENKOB, YIIIeBOJOB (MOHO-, JI- M TIOJIHMCAXapHIOB), WIUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKAY HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIIN ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS TOATBEPXKAATh HAa KOHKPETHBIX MPUMEpPAaX XapakTep 3aBHCHMOCTH PEAKIMOHHON CITOCOOHOCTH
OpPTaHMYECKUX COEJAMHEHUU OT KPATHOCTH U THUIA KOBAJIEHTHOH CBS3U (G- M T-CBSI3M), B3aMMHOTO BJIMSHHMS aTOMOB M TPYII aTOMOB B
MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHs XapaKTepPH30BaTh UCTOYHHKHU YTIEBOJOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro
nepepadOTKU U MPAKTHUECKOE IPUMEHEHHE TIPOTYKTOB TIepepadOTKH;

c(OPMHPOBAHHOCTh BJAQJICHUS] CHCTEMOM 3HAaHMM O €CTeCTBEHHO-HAYYHBIX METOAAX IIO3HAHUS — HAONIOJICHUH, W3MEPEHUH,
MOJIEJTUPOBAHUH, SIKCIIEPUMEHTE (PEATbHOM U MBICIEHHOM) M YMEHUSI IPUMEHSATH 3TH 3HAHMUS;
c(OPMHPOBAHHOCTh YMEHHUS TNPUMEHATH OCHOBHBIE ONEpAIlMM MBICIUTEIbHON JEATeNbHOCTH — aHalu3 M CHUHTE3, CpaBHEHUE,

0000111IeHIE, CHCTEMATH3AIINIO, BBISIBICHUE MPUUNHHO-CIIC/ICTBEHHBIX CBS3EH — JUIsl H3YUYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKITUH;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TOHSATHSAMHU M MPEACTABICHUSMHU IPYTUX €CTECTBEHHO-
Hay4HBIX TIPEIMETOB Il 00JIe€ OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MaTE€pUaIbHOTO €JUHCTBA MHUpPA, UCIIOIH30BAaTh CHCTEMHBIC 3HAHUS I10
OpPTaHUYECKON XUMUU JJIs1 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHHIA, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;



c(OpMHUPOBAHHOCTh YMEHUIA: POBOJIUTH PACUETHI IO XUMUYECKUM (OpMyJiaM U YPaBHEHHUSIM XUMHUECKUX PEAKIHil C UCIOJIb30BaHUEM
¢u3nueckux BeanuuH (Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacUETHI MO
HAXO0XJICHUI0O XMMHUYECKON (OpMYJIbl BEIIeCTBa 110 U3BECTHBIM MACCOBBIM JIOJIIM XMMHUYECKHUX JIEMEHTOB, MPOAYKTaM CTOpaHHUs, TUIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAJIM3UPOBATh U OLIEHUBATH C MO3UIMNA HKOJIOTMYECKON GE30MacHOCTH MOCIEICTBUS
OBITOBOM M TPOHM3BOJICTBEHHOM NESATEIBHOCTH YEJIOBEKA, CBS3aHHOW C rmepepabOTKON BEIIECTB, MCHOJIb30BATh IOJYYCHHBIC 3HAHUS IS
MPUHSITUS TPAMOTHBIX PEIIeHUN TPOOJIeM B CUTYalUsIX, CBA3aHHBIX C XMMHUEIH;

c(OPMHPOBAHHOCTh YMEHHIA: CAMOCTOSITEIHHO IJIAHUPOBATH U MPOBOANUTH XUMUYECKHNA 3KCIIEPUMEHT (IIOJyUECHUE U MU3YYCHUE CBOICTB
OpPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIUU YTIIEBOAOPOJOB PA3IUYHBIX KIACCOB M KHUCIOPOJCOJEPKAIINX OPraHMYECKUX BEIECTB,
pelieHue SKCIEPUMEHTANBHBIX 3a7a4 10 PAclO3HABAHMIO OPTaHWYECKUX BEIIECTB) C COOJIOJIEHMEM MpaBMiI 0€30MacHOr0 OOpamieHus: C
BelllecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH 1EAb HCCIENOBAHHS, MPEACTABISTh B pa3IU4HON (opme pe3yabTaThl
OKCIIEPUMEHTA, aHAIM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH:

coOIIO/IaTh TPaBMJIa IKOJOTMYECKH IEIeCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOH ACATENBHOCTH B LENAX COXPAHEHHS CBOETO
3[I0POBBSI, OKPYKaIOIIEH MTPUPOTHON CPEebl U JOCTUKEHUS €€ YCTONYMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO JEWCTBUS Ha JKMBBIC OPraHU3MBbl ONPEACIEHHBIX OPraHWYECKUX BEIIECTB, MOHUMAS CMBICH
nokazareis ITK;

aHAJTM3UPOBATH 1EJIeCO00Pa3HOCTh MPUMEHEHHUSI OPTAaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH M B OBITY C TOYKH 3PEHUS COOTHOUICHUS
PHCK-TI0JIB3a;
c(OPMHUPOBAHHOCTH YMEHUI: OCYIIECTBIIATH IeJICHANPABICHHBIN TTOUCK XUMHUECKOW WH(POPMAIINY B PA3IMYHBIX HCTOYHHUKAX (HaydHAs U
yueOHO-Hay4yHas JUTeparypa, cpeicTBa MaccoBoit nH(opmaruu, IHTepHET U Ipyrue), KpUTHYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(popMalnio, nepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUM C IIOCTABICHHON yueOHOM 3a1auei.

TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KosmmyecTBO yacos DJIeKTPOHHbIE
(uudposbie)
Ne m/m HaumMmeHnoBanue Pa3aejioB U TEM NMPOrpaMmMmabl KOHTpOﬂb]{b]e Hpa]c"n[l[ec]cne
Bcero o0pa3oBaTeJibHbIE
padoTsI padoThI
pecypchl

Pasneu 1. TeopeTnueckne 0CHOBBI OPraHUYeCKOH XUMHUH

IIpenmeT opraHnueckor XuMun. Teopus
P P P bubmuoreka IIOK

11 A M.
CTPOEHHUSI OPTaHUYECKUX COEIUHEHUI 8 https://m.eds00.ru/7f41c292

Bytneposa.



https://m.edsoo.ru/7f41c292

Uroro no pazgeny 8
Pa3znen 2. YrieBoaopoasbl
21 IIpenenbHble YIIeBOIOPOABI — AJIKAHBI, 5 Bubmuorexa LJOK
' LHKJIOATKAHBI. https://m.edsoo.ru/7f41¢c292
99 HenpenenbHble yraeBOOPOIBL: adKEHBI, 14 bubmmoreka [JOK
' aJIKaJUuEHbl, AJIKUHGL. https://m.edsoo.ru/7f41c292
bubmuoreka LIOK
2.3 ApOMAaTHYECKHE YIICBONOPOBI (apEHBI). 8 https://m.edso0.ru/7f41¢292
24 [TpupoaHbIC HCTOYHUKH YTIIEBOJAOPOIOB U HX 4 Bubmiorexa LIOK
: nepepaboTia. https://m.edso00.ru/7f41c292
bubmuoreka IIOK
2.5 l"amoreHnpon3BOIHbIC YTICBOI0POIOR. 4 1 https://m.eds00.ru/7f41¢292
Hroro no pazaeny 35
Pa3nen 3. Kucjiopoaconep:xaiiue opraHuyecKue coenHEHUs
bubmuoreka LIOK
31 Criupter. OeHOL. 11 https://m.eds00.ru/7f41¢292
KapOoHUIbHBIC COSTUHEHUS: alIbACTHIBI U bubmuoreka IIOK
3.2 keToHbl. KapOoHOBBIE KUCIOTHL. CII0XKHBIE 21 https://m.edsoo.ru/7f41c292
a¢upsl. JKupsl.
Bu6nmoreka IJOK
33 YrneBozpt. 9 1 https://m.edso0.ru/7f41c292
HUroro no pazneny 41
Pasneu 4. A3oTconep:kamme opraHnyecKne coeTMHeHHs
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku. 12 1
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Hroro no pazgeny

12

Paszpen 5. BeicokoMoJIeKy IsIpHBIE COEIMHEHUS

51 BricokoMonekynsapHble COETMHEHNS. 6 1
Wroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3 6
MNOYPOYHOE NIIAHUPOBAHUE
10 KJIACC
KonunuyecTBo 4acoB
Ne i/m Tema ypoka KouTpoJabHbie IpakTHyeckue Aara DUICKTPORHLIC UHPpoBLIe
Bcero U3yYeHHst oOpa3oBaTejibHbIE pecypchl
padoTbI padoTsI
IIpeameT 1 3Ha4E€HHE OPraHUYECKOU
1 XI/II)MfII/I Hpe)_ICTaBJ'IeHI/IepO MHOT000pa3un 1 bubmmorexa LIOK
’ N https://m.edsoo.ru/7f41c292
OpPraHUYECKUX COCJNHEHHH.
DIIeKTPOHHOE CTPOCHUE aTOMa yTIepoia bubmuotexa [IOK
» (0CHOBHOE ¥ BO30YXKJIEHHOE COCTOSHUS). 1 https://m.edsoo.ru/7f41¢292
BaneHTHbIE BO3MOKHOCTH aToMa
yriepoa.
XuMudeckast CBsI3b B OpraHMUECKUX bubanoreka [HOK
3 COeIMHEeHMsIX. MexaHH3Mbl 00pa30BaHuUs 1 https://m.edso00.ru/7f41c292
KOBJICHTHOM CBSI3H, CIIOCOOBI pa3phIBa
CBA3EH.
4 Teopus cTpOCHUS OPraHUYECKUX 1 bu6mmotexa [IOK
coequnenmniit A. M. Byrneposa. https://m.edsoo.ru/7f41¢c292
Buasl n3oMepun: cTpyKTypHas,
5 MIPOCTPAaHCTBEHHAS. DJIEKTPOHHbIE 1 bu6mmotexa [IOK

3¢ (deKThl B MOJIEKYJIaX OPraHHYECKUX
COEIUHEHUH.

https://m.edsoo.ru/7f41c292
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HpeI[CTaBHeHI/Ie (6} KJ'IaCCI/I(bI/IKaIII/II/I n

6 cUCTeMaTh4ecKas HOMCHKIIaTypa bubmmorexa LIOK
https://m.edso00.ru/7f41c292
(IUPAC) oprannuecKux BELIECTB.

7 Knaccugpukanust peakimii B EES;I'I;I/?nTZI:jaS(I)l()OrILf/?f410292
OpPraHUYECKON XUMHUH. S '
CucreMaru3anus 1 0000IIeHIEe 3HAHUIT bubmmoreka [JOK

8 o Teme: « Teopemuueckie 0CHOBbL https://m.edsoo.ru/7f41c292
OpP2AHUYeCKOU XUMULLY.

AJKaHBI; TOMOJIOTUYECKUIA PsiJI, 00IIast bubnnorexa LIOK

9 (opmyna, HOMEHKIIATypa U H30MepHs, https://m.edso00.ru/7f41c292
3JIEKTPOHHOE ¥ MTPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIL.

10 du3nyecKkre U XMMUYECKUE CBOMCTBA ﬁﬁ;ﬁﬁiﬁiﬁﬁﬂmmgz
ANKaHOB. S '
HaxoxxneHnue ankaHoB B IPHPOJIE. bubanoreka [HOK

11 Cnoco0bl OTyYeHUs ¥ IPUMEHEHHE https://m.edso0.ru/7f41c292
AJIKAHOB.

Hwukmoankansr: obmas Gpopmyna, bu6imoreka [IOK
HOMEHKJIATypa U M30MEPHS, https://m.edsoo.ru/7f41¢292

12 OCOOCHHOCTH CTPOSHUSI 1 XHUMHYECKUX
CBOICTB, CLIOCOOBI TOTYYEHUS U
PUMEHEHHE.

Pemenne pacu€THBIX 3a/1a4 Ha bu6mmotexa [{OK
omnpeeieHHe MOJICKYIISIPHOH (hopMyJTBI https://m.edsoo.ru/7f41¢292

13 OpPraHMYECKOr0 BELIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB BJIEMEHTOB, BXOJISIINX B
ero coctaB. CUcTeMaTH3aIus u
00001IIeHIE 3HAHUH TI0 TEME: «AIKAHLLY.

14 AJKEeHBI: TOMOJIOTHYECKUH psl, 001Ias bu6nmoreka IJOK

(bopMyna, HOMCHKIJIATYypa, 2JICKTPOHHOC 1
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MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI.
CTpyKTypHas U HUC-TPaHC-U30MEPUS
AIKEHOB.

du3nyeckue 1 XUMHUYCCKHE CBOMCTBA

https://m.edsoo.ru/7f41c292

bubmmoreka [JOK

15 :
ankenos. TIpauio MapKOBHHKORA. https://m.edsoo.ru/7f41c292
16 Crioco0sI TOTy4YeHHsI 1 IPUMEHEHHE BH6H_HOTeKa LOK
ATTKCHOB. https://m.edso00.ru/7f41c292
[Mpaktuaeckas padbora Ne 1 o Teme: Bu6mmoreka [IOK
17 "IMonyuenue smunena u uzyuenue e2o https://m.edso0o.ru/7f41c292
ceolicma’".
Pemenne pacu€THBIX 3a/1a4 Ha bubmmoreka [HOK
18 OIpeieIeHHe MOJICKYJISIPHOM (hOPMYJIbI https://m.edsoo.ru/7f41¢c292
OpPTaHUYECKOTO BEIECTBA.
AnKanHueHbl: CONPSKEHHBIE, bu6imoreka [IOK
19 M30JIUPOBAHHBIE, KYMYJIHPOBAHHEIE, https://m.edsoo.ru/7f41¢292
Oco0eHHOCTH 3IEKTPOHHOTO CTPOCHUSI.
20 XuUMHYeCcKHe CBOHCTBA COMPSKEHHBIX bubnnorexa LIOK
JHEHOB. https://m.edso00.ru/7f41c292
21 CriocoOblI MOJTyYeHHsI U IPUMEHEHHUE bubnnorexa LIOK
AIKAIHEHOB. https://m.edso0.ru/7f41c292
AJIKMHBI: TOMOJIOTHYECKHH s, 001Ias Bbu6imoreka [IOK
29 (hopMyiia, HOMEHKJIATypa, 3JICKTPOHHOE U https://m.edsoo.ru/7f41¢292
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI,
(hu3MUeCKre CBOKCTRA.
bu6nmoreka IJOK
23 XHUMHUYECKHE CBOICTBA AJIKUHOB. https://m.eds00.ru/7f41c292
24 KauectBenHsle peakiuu Ha TPOIHYIO butmmoreka [IOK
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CBA3b.

https://m.edsoo.ru/7f41c292

Crioco0sI TOy4YeHHs 1 TPUMEHEHHE

bubmuoreka [IOK

25 :

ATTKVHOB. https://m.edso0o.ru/7f41c292

26 Pemenue 3agay: pacué€Tsl Mo ypaBHEHUIO Bubmiorexa IIOK
XHMHUECKO# PeaKIIHH. https://m.edsoo.ru/7f41c292

97 CucremaTtuszanus 1 00001IeHIe 3HAHUH Bubmuorexa [IOK
0 TeMe: «AIKeHbl, aNKUHbl, aNKAOUEHbLY. https://m.eds00.ru/7f41c292
ApEeHBI: TOMOJIOTHYECKUH psijI, 001Ias Bu6mmoreka [IOK
(opmMyna, HOMEHKIATypa. DIeKTPOHHOE https://m.edso00.ru/7f41c292

28 Y TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI
OeH307a 1 TOyouIa, NX (U3NIECKHe
CBOMCTBA.

29 XUMHUUYECKHE CBOMCTBA apEHOB: PEAKIIUU Bubmiorexa LIOK
V- https://m.edsoo.ru/7f41c292
XUMHUUECKHE CBOMCTBA apEHOB: PEaKIUU bub6imoreka [IOK

30 NPUCOCTMHEHHSI, OKHCIICHHE TOMOJIOTOB https://m.edso0.ru/7f41¢c292
Oensorna.

31 Oco0eHHOCTH XUMUYECKHX CBOWCTB bubnuotexa [JOK
CTHpOJIA. https://m.edso0.ru/7f41¢c292
Pemenue pacu€THbIX 3a1a4 Ha

32 orpeJiesieHIe MOJICKYIISIpHOH (popMyITbI
OpPraHUYECcKOTO BEILECTBA.

33 CriocoObl OTy4eHUs ¥ TIPUMEHEHHE Bubmuorexa [IOK
APEHOB, https://m.eds00.ru/7f41c292
I'eneTnueckas cBA3b MECXKAY pa3iIMYHbIMHA brbmorexa HOK

34 https://m.edsoo.ru/7f41c292

KJlacCaMU yrijIeBOAOPOIAOB.
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Pacuétel no YPaBHCHUAM XUMHUYCCKUX

bubmuoreka [IOK

35 peaxrmii. CucTeMaTH3aIus 1 00001IeHIe https://m.edsoo.ru/7f41¢292
3HaHUH MO TeMeE.

[pupoausiii ra3. [lomyTHbie HedTIHBIC Bubmorexa LIOK

36 . https://m.eds00.ru/7f41c292

a3bl.

37 KameHnHBIi yroae ¥ OpoAyKTHI €ro Bubmorexa LIOK
MepepaGoOTKIL. https://m.edsoo.ru/7f41¢c292
Hed b 1 criocoOsI e€ mepepaboTKy. Bu6mmoreka [IOK

38 [Ipumenenne mpoxyKToB HepepadoOTKH https://m.edso00.ru/7f41c292
HEPTH.

39 I'eneTnueckas cBsI3b MCXKAY pa3iIndHbIMA brbmmorexa L[OK
KJTACCAMH YTTEBOIOPOTIOB. https://m.edsoo.ru/7f41c292
l"amoreHonpONU3BOHBIE YTIIEBOAOPOAOB: bubmmnoreka [HOK

40 3JIEKTPOHHOE CTPOEHHUE; PEaKIINU https://m.edsoo.ru/7f41¢292
3aMelleHHsl TaJloreHa.

JleiicTBue miemoyei Ha

41 raJloreHIPOU3BoIHbIC. B3anmoseiicTeue
JAUTaJIOIr€HaJIKaHOB ¢ MArHUEM U ITMHKOM.

42 CucremaTusaiiysi 1 0000IICHHE 3HAHUH Bubmiorexa IJOK
o paseny "Y21e6000podet”. https://m.eds00.ru/7f41c292

43 KoHnTponbHas paboTta 1o teme Bubmorexa [IOK
"Yonesodopoon”. https://m.edsoo.ru/7f41¢292
IIpenensHBIE OHOATOMHBIE CITUPTHL: Bbub6immoreka [IOK
TOMOJIOTHUECKHI psif, o01mas Gpopmya, https://m.edsoo.ru/7f41¢292

44 CTPOEHHE MOJIEKYJI, U30MEPHSI,

HOMEHKJIaTypa, KIacCu(pHUKaLus,
(uznveckue cBoiicTaa.
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XHUMHUYECKHE CBOMCTBA MMpeACIbHBIX

bubmuoreka [IOK

45 .

OIHOATOMHBIX CIIHDTOB. https://m.edso0o.ru/7f41c292

46 Crioco0sI TOyYeHHsI ¥ IPUMEHEHHE bubnnorexa LIOK
OHOATOMHEIX CTIHPTOB, https://m.edso0o.ru/7f41c292
[IpocTeie 3¢upel: HOMEHKIATYpa U Bu6mmoreka LIOK

47 n3oMepusi, 0COOEHHOCTH (PUINIECKHIX U https://m.edsoo.ru/7f41¢c292
XHMHYECKHUX CBOWCTB.

MHOroaToMHbI€ CIIUPTHI: STUICHTJINKOIb Bu6mmoreka [IOK

48 ¥ TJIUIEPUH, UX pu3ndeckue u https://m.edso00.ru/7f41c292
XHMHYECKHE CBOMCTBA.

49 CriocoObI OTyYSHHsI U IPUMEHEHHUE Bubmiorexa LIOK
MHOTOATOMHBIX CITHPTOB. https://m.edsoo.ru/7f41c292
®DeHoM: CTPOSHUE MOJIEKYJIHI, bubmmnoreka [HOK

50 (usnueckue cBoicTBa. TOKCHIHOCTH https://m.edsoo.ru/7f41¢292
(heHoua.

51 XuMu4eckue cBONCTBa heHola.

59 Crioco0bI TTONy4YeHHsI ¥ IPUMEHEHHUE Bubmiorexa IJOK
tberona. https://m.edso00.ru/7f41c292
[Mpaktuueckas padbora Ne 2. «Pewienue bubanoreka [HOK

53 IKCHEPUMEHMATIbHBIX 3a0ai NO meme https://m.edso0.ru/7f41¢c292
"Cnupmut u penonvt’ .

54 Cucremarusauusa U 00001eHIE 3HAHUI bubsmorexa LIOK
o TeMe: «Crupmoi». https://m.edsoo.ru/7f41¢292
Anbaerunpl 1 KETOHBL: 3JIEKTPOHHOE butmmoreka [IOK

55 CTpOCHHUE KapOOHUIBHOM TPYIITIHI; https://m.edsoo.ru/7f41¢292

TOMOJIOTMYECKHUE Psbl, 001Ias Gpopmyia,
H30MEepHs U HOMEHKJIATypa.



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

AnbIeruibl ¥ KETOHBL: (PU3NIECKUEC

bubmuoreka [IOK

56 .
CBOWCTBA; PEAKIMH TIPUCOETAHEHHSL. https://m.edsoo.ru/7f41¢292
57 Peakmim OKUCIIEHUS I KAYECTBEHHEIE Bubmorexa LIOK
DEAKITHH ATETHIIOB U KETOHOB. https://m.edsoo.ru/7f41c292
58 CriocoOBI TTOTy4YeHMs albACTHIOB U Bubmiorexa LIOK
KETOHOB. https://m.edso0.ru/7f41¢c292
OIHOOCHOBHEIE MPEICIbHBIC bubnnorexa LIOK
59 KapOOHOBBIE KHUCIIOTHI, 0COOCHHOCTH https://m.edso00.ru/7f41c292
CTPOEHWUSI UX MOJIEKYI.
60 H3omepus U HOMEHKIIaTypa KapOOHOBBIX Bubmiorexa LIOK
KHCIIOT, MX (DH3HUECKHE CBOMCTRA. https://m.edsoo.ru/7f41¢c292
61 XuUMHUUYECKHE CBOMCTBA MPEAEIbHBIX Bubmiorexa LIOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. https://m.edsoo.ru/7f41c292
Oco0eHHOCTH CBOWCTB MyPaBbHHOMN bubnuotexa [IOK
62 KUCIOTHL. MHOrooOpa3sue kKapOOHOBBIX https://m.edso0.ru/7f41c292
KHCJIOT.
Oco0eHHOCTH CBOWCTR: HEMPEACIbHBIX U bubnuotexa [IOK
apOMAaTHYECKUX KapOOHOBBIX, https://m.edsoo.ru/7f41¢292
63 JUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KucnoT. [IpecTaBuTeny BHICIINX
KapOOHOBBIX KHCJIOT.
64 [lonsATHE O MPOU3BOIHBIX KAPOOHOBBIX Bubmorexa LIOK
KHCIOT. https://m.edso00.ru/7f41c292
65 CriocoObI MOTy4eHUs ¥ IPUMEHEHHE Bubmiorexa IJOK
KAPGOHOBBIX KHCIOT https://m.edso0.ru/7f41c292
66 CrnoxHbIe A(UPHI; TOMOJIOTUYCSCKUH Psij, bubnmnoreka [JOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

oOmas popmyia, uzomMepus u
HOMEHKJIATYpa.

https://m.edsoo.ru/7f41c292

dusnyeckre 1 XUMHUYECKHE CBOMCTBA

bubmuoreka [IOK

67 p— https://m.eds00.ru/7f41c292
Pemenne pacu€rHbIX 3a1a4: 110 Bu6mmoreka LIOK

68 YPaBHEHUIO XUMHUECKON peaKiny, Ha https://m.edso00.ru/7f41c292
OIIpeieIeHIe MOJICKYIIIPHOH (OPMYJTBI
OpPraHUYECcKOTO BEIECTBA.

[Mpaktuueckas padbora Ne 3. «Pewsenue Bu6mmoreka [IOK

69 IKCREpUMEHMANbHBIX 3A0ay no meme https://m.edso00.ru/7f41c292
"Kapoonosvie kucnomut. Cnosicunole
3ghupor’’»

20 JKupsl: ctpoenne, Qusndeckue U b H6H'HOTeKa HOK
XHMHUeCKHE CBOMCTRA (THAPOMHS). https://m.edsoo.ru/7f41¢c292
Oco0eHHOCTH CBOWCTRB JXKUPOB, bubmmoreka [IOK

71 COZIEepIKAIIMX OCTATKU HENpeIeIbHBIX https://m.edso0.ru/7f41c292
KHUPHBIX KACJIOT. JKUpHI B IpUpoIe.

Mpbi1a KaK COIM BBICHIMX KapOOHOBBIX bu6imoreka [IOK

79 KMCJIOT, MX Moroliee aeicreue. ITorsaTue https://m.edsoo.ru/7f41c292
0 CHHTETHUYECKHMX MOIOIINX CPEICTBAX
(CMC).

I'eneTndeckast CBsI3b YTIIEBOIOPOAOB U bu6mmotexa [{OK

73 KHCJIOPOJICOJICPIKAIIMX OPTaHUIECKUX https://m.edsoo.ru/7f41¢c292
BEIIECTB.

Pacu€rhl o ypaBHEHUSIM XUMUYECKUX Bubmuorexa [IOK

74 y https://m.eds00.ru/7f41c292
peakiui.

CucremaTusanus 1 00001IeHe 3HAHUN bubmorexa LIOK
75 https://m.edsoo.ru/7f41c292

o teme: «upol. Kupoly.
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OO01mast XapakTEepUCTHKA YTIIEBOIOB U

bubmuoreka [IOK

76 Ki1accuuKanus yrieBoaoB (MOHO-, IU- U https://m.edsoo.ru/7f41c292
TTOJTUCAXaPHIBI ).

77 Monocaxapusl: GU3NUECKIE CBOUCTBA U EES;I'I;I/?nTZI;aS(I)_})OrILf/?f410292
HaXOKACHHUE B MIPUPOJIE. S :

78 [IpumeneHne rioKo3bl, €€ 3HaYeHUE B E:;S:T/‘;Ttiiorﬁﬂf“czgz
JKU3HEAEATENBHOCTU OpraHu3Ma. E— :
Hucaxapuasl: caxaposa, MajbTo3a U Bu6mmoreka [IOK

79 nakto3a. Haxoxnenue B mpupoae u https://m.edso00.ru/7f41c292
NpUMEHEHHUE THCcaXxapHIOB.

Ilonucaxapuapl: cTpoeHue bubmmoreka [HOK

80 MaKpOMOJIeKyJ1, GU3UUECKUE U https://m.edsoo.ru/7f41¢c292

XMMHUYECKHE CBOWCTBA, TPUMECHEHHE.
butmmoreka [IOK

81 ITonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX. https://m.eds00.ru/7f41c292
Pemmenne pacueTHbIX 3a7a4 Ha bubanoreka [HOK

82 OIpe/ieIeHHE IO BBIX0/1A TPOTyKTa https://m.edso0.ru/7f41c292
PEaKIyu OT TEOPETHIECKHA BO3MOXKHOTO.

Cucremarusaius U 0000IICHHE 3HAHNI Bbubmmnorexa LIOK

83 no pazzeny: «Kucnopoocooepicaujue https://m.edso0.ru/7f41c292
op2aHuyecKue coeOuHeHusn).

Kontponbnas paboTa mo teme: Bbub6imoreka [IOK

84 "Kucnopoocooepsicaujue opzanuieckue https://m.edso00.ru/7f41c292
coeounenus'.

AMUHBL: KJ1acCU(UKALHS, CTPOSHHE Bbub6immoreka [IOK

85 MoOJIeKyI1, o01mas popMmyna, uzoMepus, https://m.edsoo.ru/7f41¢c292
HOMEHKJIaTypa U (pu3nyecKue CBONCTRA.

86 XUMHUUECKHE CBOWCTBA an(aTHUECKIX bu6mmotexa [IOK

aMHUHOB.
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https://m.edsoo.ru/7f41c292

AHWIMH: CTpOEHHE aHUIINHA, Bu6mmoreka LIOK

87 0COOCHHOCTH XMMHYECKUX CBOMCTB https://m.edso00.ru/7f41c292
AHWINHA.

88 CriocoObI oTy4eHUs ¥ TPUMEHEHHE ﬁz(sﬂ_HOTeKa HOK
ATH(ATHIECKIX AMHHOB. ps://m.eds00.ru/7f41¢c292
AMMHOKHCIIOTBL: HOMEHKJIaTypa U bubmmoreka [HOK

89 u3oMepusi, PU3MIECKUE CBOICTRA. https://m.edsoo.ru/7f41¢c292
OTnenpHBIE TPEACTABUTENH Ol-

AMHHOKHCIIOT.
XUMHUYECKHE CBONCTBA aMHUHOKHCIIOT, UX bubnmnoreka IJOK

90 OMOJIOrMYeCKOe 3HaYCHHE AMUHOKHCIIOT. https://m.edsoo.ru/7f41¢c292
CuHTE3 ¥ TUAPONIN3 TIENTHIOB.

o1 Benku kak MpupoIHEIE TOIUMEDPHI; ]r?tI/tI6H_HOTeKa HOK
CTPYKTYPHI GEIKOE. ps://m.eds00.ru/7f41c292

bubmmoreka [IOK

92 XHUMHYecKHe CBOMCTBa OEJIKOB. https://m.eds00.ru/7f41¢292
A3oTcoaepKalue reTeponuKInIecKue bubnuotexa [IOK

93 coenmHeHus. HykienHOBbIE KHCIIOTHI: https://m.edso0.ru/7f41c292
COCTaB, CTPOCHHE U OMOJIOTHYECKast POIb.

[IpakTtnueckas padora Ne 4. «Pewenue Bbu6imoreka [IOK

94 IKCREPUMEHMATIBHBIX 3a0a4 nO meme https://m.edsoo.ru/7f41¢c292
""A30mcooeprcaniue opzanuueckue
coeounenusn'.

[paktrndeckas padora Ne 5. «Pewenue bu6mmoTtexa [IOK
95 IKCREPUMEHMATBHBIX 3a0a4 nO meme https://m.edsoo.ru/7f41¢c292

"Pacno3nasanue opzanuieckux
coeounenuit" y.
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Kontponbnas paboTa mo teme: Bu6mmoreka LIOK

96 "A30mcoodeprcawue opzanuuecKue 1 https://m.edsoo.ru/7f41c292
coeounenus'
OCHOBHBIEC OHATHS XUMUH bubmmoreka [JOK

97 BBICOKOMOJICKYJISIPHBIX COCAMHCHUI U 1 https://m.edsoo.ru/7f41c292
METO/bI UX CHHTE3a —II0JIMMEPHU3aLHus 1
MOJMKOHACHCALIUSI.

98 IInactmaccel. YTunusanus u 1 ﬁgﬁ_HOTeKa HOK
HepepatoTKa MIaCTHKA. ps://m.eds00.ru/7f41c292

99 DnacToMepbl: HaTypalbHbIA 1 b H6H_H0TeKa HOK
CHHTCTHUECKNE KayTykH, Peanna, https://m.edsoo.ru/7f41¢c292
BosiokHa: HaTypalibHbIE, HICKYCCTBEHHBIE, Bbubanoreka [HOK

100 cunTernueckue. [lomnmepst 1 https://m.edso00.ru/7f41c292
CHENUANTBHOTO Ha3HAYCHHSI.
[Mpaktudeckas padbora Ne 6. «Peuienue bubanoreka [HOK

101 IKCREPUMEHMANbHBIX 3A0ay NO meme 1 https://m.edso0.ru/7f41c292
""Pacno3nasanue niacmmacc u
60710K0H "),
O00011IeHNE U CUCTEMATH3ALIUS bubnuotexa [IOK

102 U3Y4YEHHOT'0 MaTepuaia 1o Teme 1 https://m.edso0.ru/7f41c292
"Boicokomonexkynapusie coeOuneHusn'"

OBLIEE KOJIMYECTBO YACOB T10 102

[TPOT'PAMME
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