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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMMa 1o XMMUHU Ha ypOBHE CpeHEro oouiero oOpa3oBanus pazpaboraHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny», TpeOGOBaHUH K pe3ysibTaTaM 0CBOEHUS (pefepaibHOM 00pazoBaTeaIbHOM TPOrpaMMBbl
cpennero  obmero  obpazoBanusi(POIl  COQO), mnpencraBieHHbix B DeaepanbHOM
rocyJJapcTBEHHOM oOpa3oBaTtenbHoM cranzapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHOoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit Denepauuu,
peaau3yoluX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, U OCHOBHBIX NOJIOXkEeHUNH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roxa» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJEHHOTO HW3Y4YEHHs] 3aHMMAaeT BaXXHOE MECTO B CHCTEMeE
€CTECTBEHHO-Hay4yHOro obOpaszoBanusi yuammxcsi 10-11 xmaccoB. WM3yuenue mpeamera,
peaiuzyeMoe B YCIOBHUSX AUPPEPEHUHUPOBAHHOTO, NPOMUIBLHOIO OO0YYEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0 U OOMIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOIUMYIO JIJIS aJIJafTallK UX K OBICTPO MEHSIOIIMUMCS YCIOBHUSM JKU3HH B COIIMYME, a TAaKXKe
JUIS TIPOJIOJDKEHHST OOydYeHHsI B OpraHM3alusaX MpodecCHOHATBFHOrO 00pa3oBaHMs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON U3 IPUOPUTETHBIX AUCHHUIUIHH.

B mporpamMe mo XWMHHM Ha3HAuY€HHUE IMpeaAMeTa «XHUMHS» IOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxenusimu PrOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIITYCKHUKOB. CBHAECTEIBLCTBOM TOMY SIBJISIOTCA CJEAYIOLIME BbBITIOJIHAECMbBIC
MIPOrPaMMOM 110 XUMHUHU (QYHKITUH:

UHPOPMALIMOHHO-METOJMYECKAsl,  peaju3alus  KOTOpoil  oOecreuymBaeT  MOJy4YECHHE
NpEeCTaBICHUs O LIeNsAX, COAEp)KaHUM, oOIIel cTparernu oOy4YeHMs, BOCIUTAHUS U Pa3BUTUSA
00y4aroluXxcs CpeICTBAMHU MPEIMETA, U3yUYaeMOro B paMKax KOHKPETHOTO MPOQuIs;
OpPraHM3allMOHHO-IUIAHUPYIOLIas, KOTOpas NPEeLyCMAaTPUBAET OIpPEIEICHHUE: IPUHIIMIIOB
CTPYKTYpHUPOBaHMSI M TIOCIIEI0BATEIBHOCTH U3YUYEeHUs Y4eOHOTo MaTepuasa, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K (DOPMUPOBAHHIO COJEPKATEIbHOH OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yyarommxcs B pamMKax HTOrOBOMN
aTTecTanuy B GopMe eMHOTO roCy1apCTBEHHOI0 SK3aMEeHa M0 XMMHUHU.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUS XUMHUH:

yCTaHABIMBAET MHBAPHUAHTHOE MPEIMETHOE CO/IepKaHUE, 00s13aTeTbHOE I H3YYCHHs B paMKax
OTJIENBHBIX MPOQHIIeH, IpeyCMaTpPUBAET paclpeIesieHne U CTPYKTypUPOBaHUE €ro o Kilaccam,
OCHOBHBIM COJIEp>KaTEIbHBIM JIMHUSIM/pa3/ienam Kypca;

AT mpUMepHOe pacrpe/elieHne y1eOHOr0 BpeMEeHH, PEKOMEHTyEMOT0 /ISl U3YUYESHHSI OTJEIbHBIX
TEM;

npeiaraeT IpUMEpPHYIO TOCIeI0BATEILHOCTh U3YUEHHUs YIeOHOTO MaTepuaia ¢ y4€TOM JIOTHKH
IIOCTPOEHNU Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3EH;

TaéT METOMMYECKYI0 MHTEPIpETalldio Ielei W 3ajad U3y4YeHUs MpeaMeTa Ha YrIyOonE€HHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro o00Iero oOpa3oBaHUA,
COZIEpXKATEIbHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX  pE3yJbTaTOB  OCBOCHHMS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaMMBbI CPETHETO OOIIET0 00pa3oBaHus (TMYHOCTHBIX, METANIPEAMETHBIX,
MPEeIMETHBIX), a Takke C Y4YETOM OCHOBHBIX BHUJOB Y4YeOHO-TIO3HABATENbHBIX JIEHCTBUI
00y4aromerocsi 1o OCBOCHUIO COAEPKaHUs PEAMETA.



I[To BceM Ha3BaHHBIM MO3UILMAM B IPOTrpaMMe [0 XMMHUU NIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydyeHueM XMMHUHU Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus. 3a MpeieaaMy YCTaHOBICHHOM
IPOrpaMMOil 10 XUMHM 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepkaHus y4eOHOro
npeaMera «XUMHsD OCTa€Tcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTAaBIIAIOLIEH, KOTOpast
JIOJDKHA OIPEENATHCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO NMpopuiIst 00y4eHus.

B coorBercTtBUM ¢ KoHuenTyaiabHbIMU TosokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUsI Ha yPOBHE yIiIyOIEHHOTO U3YUYEeHHs HAIIPaBJICH Ha
peaTn3aInio MPEEMCTBEHHOCTH C MOCIICAYIOIIUM TAlOM OTyYeHUsI XUMUYECKOT0 00pa3oBaHus
B paMKaxX M3y4Y€HUs CHELHAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAUCLIUIUIMH B By3ax U
OpTraHM3aIMsaX CpelIHero nMpodecCuoHaILHOTO 00pa3oBaHus. B 3Tol CBs3M M3ydeHHE MpeaMeTa
«X¥UMHS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACIIUPEHUE U YIIIyOJIeHHE TEOPETUUECKONU U
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCS, BHIOPABIIUX ONpeAenEHHBIA nMpoduiib o0ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM TMOCIEIYIOMIer0 MOJIYYeHUs] XHMHYECKOTo oOpa3oBaHUS B
opranuzanusax npodeccuoHanbHOro oopaszoBanus. Hapsiay ¢ atum, B cBete TpedoBanuii ®I'OC
COO k miaHMpyeMbIM pe3yJbTaTaM OCBOEHUS (eaepaiabHO 00pa3oBaTeIbHONW MPOrPAMMBbI
cpenHero obmero oOpa3oBaHUS HW3yYCHHE MpenMera «XHWMHES» OPHEHTHPOBAHO TaKXKe Ha
pelieHue 3a/1a4 BOCIUTAHUS ¥ COLIMAIBHOTO Pa3BUTHS 00y4aromIMXcs, Ha (popMHUpoBaHUE y HUX
OOIICMHTEIUICKTYaTbHBIX YMEHUH, YMEHUH palloHAIH3aMN YIeOHOTO TpyJa B 0000IEHHBIX
CIoco00B JEeATENbHOCTH, UMEIONINX MEXAUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnstomiuMu  peamera «XUMHUsS» Ha YPOBHE YIUIyOJEHHOIO H3yuYeHHs SBISIOTCA
yrayonénaslie Kypebl — «Opranudeckass xumus» U «OO0mas 1 Heopranudeckass xumus». [lpu
OIpeNIeIeHUH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3allid COJIEp:KaHUs 3THX KypCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 06a30BOro u
yri1y0JIE€HHOIO YPOBHEH U3yUYeHHUs IpeaMeTa.

OcHoBy conepxaHus KypcoB «OpraHuueckas xumusa» n «OOwmas u HeopraHudeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO U3y4Y€HMs IpeAMeTa. DTa CHCTEMa 3HAHWM IOJIy4aeT OINpelesIEHHOE TEOPETHYECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonblIMHA  00BEM
(axTonoruueckoro marepuana. Tak, Ha yriayOJE€HHOM ypOBHE M3ydeHHUs IpeaMeTa oOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX u
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACUIMPEHUS U YIUIyOJIEHUS IPEICTaBICHUNH O CTPOECHUU
BEILECTBA, XUMHUUYECKOU CBS3M U 3aKOHOMEPHOCTAX IIPOTEKaHUS PEaKlMii, pacCMaTPpUBAEMBIX C
TOYKHU 3PEHUS XUMHUYECKOW KMHETHKH M TEPMOJMHAMUKU. [3ydeHne nmepuoInyeckoro 3aKoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJE€MEHTOB  0a3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 0OBACHSIETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXKe C TOUKU
3peHusl MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakluuil TONoIHsIeTcsl GOPMUPOBAHUEM
IpeCTaBICHUN 00 AMEKTPOXMMUYECKHX IPOIECCax W BJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMHM TP PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COEMHEHUH yJenseTcs ocoboe BHUMaHUE BOINpocaM 00 3JEKTPOHHBIX 3PdeKkTax, 0 B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIAX U MEXAHU3MAaX PEAKIUN.

Oco0oe 3HaueHHe MMEEeT TO, YTO Ha COJIep:KaHHE KYypCOB XUMHUH YIIyOJIEHHOTO YPOBHS
U3yYEHUs JJIS KJIACCOB OTpeIeI€HHOr0 NMpoduiist (r1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOTHEHUH K 0011Iel cucTeMe MPeIMETHBIX 3HAHNUN) OKa3bIBAIOT BIMSIHUE CMEXHbIE TPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa ISl KIaCCOB XMMUKO-(U3NIECKOT0 NMpoduist 60bIoe
3HayeHue OyayT MMEThb 3JIeMEHThl y4eOHOro marepuana mno obmed xumuu. [Ipu usyueHumn
npeaMeTa B JaHHOM Cllyyae akLEHT OyAeT clielaH Ha OOLIHOCTh METOJIOB MO3HAHUs, OOIIHOCTh



3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyJIIpHas TeOpUs B
¢du3KKe), 3aKOHBI COXPAHEHHMsSI MAacChl W DSHEPrud, 3aKOHBI TEPMOJMHAMUKH, 3JIEKTPOJIH3a,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYyToe.

B T0 ke Bpemst B cojiep:KaHUU MpeIMeTa JUIsl KIIACCOB XMMHUKO-OMOJIOTUYECKOT0 Mpodus
OonbpIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeocTaBisieTcs
BO3MOXXHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJSAT, K NPHUMEPY, TaKUE CTPYKTYpHbIC
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIrJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HAaHHUS O COCTAaBE M CBOMCTBAX IPEACTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, TbIXaHUSs, TUILEBAPECHHUS.

B mnnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOEHUS OOILICHAYYHBIX
METO/IOB MIO3HAHUSA U OIbITA MPAKTUYECKOT0 MPUMEHEHUSI HAyYHBIX 3HAaHUHN W3yUYeHUE MpeameTa
«XuMus» Ha yray0iaéHHOM ypOBHE OCHOBAHO
Ha MEXIIPEAMETHBIX CBS3AX C Y4YEOHBIMU MpEAMETaMH, BXOJAIIUMH B COCTAaB MPEIAMETHBIX
obnacreii «EcTecTBeHHO-Hay4YHbBIE TPeIMEThI», «MaTemaTrka u nHhopMaTuka» u «Pycckuii s13pIk
U JIUTEPATyPay.

[Tpu m3ydeHun y4eOHOTrO TpeaMera «XUMHs» Ha yriyOJIEHHOM ypOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U cpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAaHHE OCHOB HAyKHM XHMHHU Kak 00JacTu
COBpPCMCHHOI'O €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIBHOCTU YCJIOBEKA U OAHOIro u3
KOMITOHCHTOB MUPOBOW KYJbTYpBI. PellieHre 3Toil 3a1aun Ha yriayOJE€HHOM ypOBHE M3Y4YCHHUS
npeMeTa MPEAINoIaraeT peain3anio TaKuX IeeH, Kak:

dbopMHUpOBaHKME TPEACTABICHUN: O MaTEPUAIBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyIlen
poimn B 0OECIEUEHUM YCTOWYMBOTO DAa3BUTHS 4YEJIOBEUECTBA: B pEHICHUU MPOOJIeM
HKOJIOTMYECKOM, SHEPTeTHUECKON U MUIIEBOW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MAaTepHUaJIOB, HOBBIX HCTOYHHUKOB OJHEPrUM, B OOECICUCHHH PAIMOHAIHLHOTO
MPUPOIONIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YETIOBEKA, a TAKXKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUSI K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

OCBOCHHME CHCTEMBI 3HAHUM, JEKAIUX B OCHOBE XHMMYECKOM COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa: QyHIaMEHTaIbHBIX MOHATHN, 3aKOHOB U TEOPUN XUMUU, COBPEMEHHBIX
MIPEJCTABICHUN O CTPOCHHUH BEIIECTBA HA PA3HBIX YPOBHAIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, O TE€PMOAMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUSA
XUMHUYECKHX PEaKIUi, O XMMHUYECKOM pPaBHOBECHH, PACTBOpAX U JUCHEPCHBIX CHUCTEMax, 00
00IIMX HAYYHBIX MPUHIIANAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYarOIIMXCS OCO3HAHHOTO MOHUMAHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSICHEHHS KITFOYEBBIX HACH W MPOOJIEM COBPEMEHHON XWMUH, IS
OOBSICHEHUS! W TPOTHOZMPOBAHMS SBJICHUN, HMEIOIIUX €CTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX C XUMHUEH, MPOrHO3UPOBAHMSI, aHATIN3a U OIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUN OBITOBOM H  MPOU3BOACTBEHHOMN
JIEATEIIbHOCTH YEJIOBEKA, CBS3aHHOW C XUMHYECKMM MPOU3BOACTBOM, HCIIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;

yrIIyOJICHHE TPEJCTaBICHUN O HayYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX I MPUOOpETEeHUS
YMEHHH OpPHUEHTUPOBATHCS B MHPE BEUIECTB M OOBSCHEHHS XUMHUYECKUX SIBICHUH, UMEIOIINX
MECTO B PUPO/IE, B MPAKTUYECKOUN JAEATETLHOCTH U MOBCEIHEBHOMN )KU3HH.



B muane peanu3zanuu TEepBOOYEPEHBIX BOCIUTATENBHBIX M Pa3BUBAOIIUX (YyHKIUH
IIEJIOCTHOM CHCTEMBI CpeqHEero oO0Iero oopa3oBaHUsS MPHU HM3YUYCHHUU IpeaMeTa «XUMHsS» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKUe 1eNIK U 33/1a4H, KaK:

BOCIUTaHNE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJICHUI NPHPOJBI, YBOKEHHS K IIPOIECCY
TBOPYCCTBA B obactu TCOPCTUUCCKUX U MPUKIAOHBIX I/ICCJICI[OBaHI/Iﬁ B XMMHH, (bOpMI/IpOBaHI/IC
MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3sBUTHE MOTHBAlMM K OOYYEHHIO M TO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKHX IEHHOCTEH;

Pa3BUTHC TIO3HABATCIBbHBIX HWHTCPCCOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX criocodHocTEH
oOydJarommxcs, (OPMUPOBAHHE y HUX CO3HATEIHHOTO OTHOLICHUS K CaMOOOpPA30BAaHUIO U
HETPEPbIBHOMY 00Pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPO(EeCcCHOHAIBHON M OOIIeCTBEHHOM
JIeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0POBBIO M MOTPEOHOCTH B 3A0POBOM
o0pase XKu3HHU;

dopMupoBaHUe YMEHHUI 1 HABBIKOB Pa3yMHOT'0 MPUPOJIONIONH30BAHMS, PA3BUTHE IKOJIOTUIECKOM
KYJIbTYpBI, TIPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOM SKOJIOTUIECKOH e TETLHOCTH.

O0111ee YKciio 4acoB, IPEyCMOTPEHHBIX /ISl U3YUEHUS XUMUU Ha yTIyOJI€HHOM YPOBHE CPETHETO

obmero obpaszoBanus, cocrasisier 204 yacon: B 10 kmacce — 102 vaca (3 yaca B Heenmo), B 11
kimacce — 102 gaca (3 gaca B HeIIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'TAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[Ipenmer © 3HaueHWE OPraHWYECKONW XHMHH, TMPEACTABIEHHE O MHOroodpasuu
OPTraHUYEeCKUX COCTUHECHUM.

ONEeKTPOHHOE CTPOEHHME aToMa YIJIepoAa: OCHOBHOE M BO30YXKIEHHOE COCTOSHMS.
BaneHTHBIE BO3MOKHOCTH aToMa yriepoja. XUMHUYECKasi CBSI3b B OPTaHHMYECKUX COCAMHEHUSX.
Tunbsl TMOpUAM3aIMKM aTOMHBIX opOHTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM



cBs131 (OOMEHHBIN M TOHOPHO-AKIENITOPHBIN). THUITBI TepeKphIBaHMS aTOMHBIX OpOUTaseH, G- 1 m-
cBsi3u. OpuHapHas, IBOWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBsA3€d B MOJIEKYJIax
opranuueckux BemiecTB. [lonstue o cBOOOHOM paauKale, Hykjieopuie u 3eKTpoQuie.

Teopuss cTpoeHMsi opraHudeckux coenuHeHuii A.M. ByTiepoBa u  COBpEMEHHbIE
IIPEJICTABIEHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAMHEHHU.
Monekynsipubie U CTpYKTypHbIe (opMmyibl. CTpyKTypHble (QOPMYJIBI pPA3JIUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHAas, CKeineTHad. M3omepusa. Buael wH3oMepuu: CTPYKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTpOHHBbIE J(PGEKThl B MOJIEKyJdaX OPraHUYECKUX COEIUHEHUN
(MHITyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBienue o knaccudukanum opranndeckux Beuiects. [lonsTrue o GpyHKIMOHAIBHON
rpynmne. ['omonorus. I'omonorndeckue psapl. CucreMaTHueckass HOMEHKIIATypa OpraHUYeCcKuX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX PEACTaBUTENICH.

OcobenHocTH u KJ'IaCCI/I(l)I/IKaI_[I/IH OpraHU4YC€CKHX peaKHHﬁ. OKHUCITUTEIIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINU B OpF&HH'—IGCKOfI XHUMUU.

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHMsI BEIIECTB W UX MPEBpAIlEHUN: 03HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BEIECTB M MaTepualaMud Ha MX OCHOBE, ONbITHI 110 MPEBPAILIECHUIO
OpraHMYECKHUX BELIECTB IpU HarpeBaHuM (IUIaBIeHHE, OOYIIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAHHE MOJIEJIEH MOJIEKYJI OPIraHUYECKUX BEIECTB.

YriieBogopoasl.

Ankanbl. ['oMonorudeckuii psi ajikaHoB, oOrmias ¢opMmysa, HOMEHKJIATypa U H30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP3-THOpPUAM3AIUS aTOMHBIX
opOuTaneit yriepojaa, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XHUMHUYECKHE CBOMCTBA aJIKaHOB: pC€aKkuun 3aMCUICHUA, U30MECpU3alIUU, ACTUAPUPOBAHNA,
OUKIN3alnu, TIHUPOJIn3a, KpPCKUHIA, TOPCHUA. Hpe,Z[CTaBJ'ICHI/Ie 0O MCXaHU3MC peaKI_II/Iﬁ
PAaAKAJIBHOI'0O 3aMCIICHUA.

Haxoxnenue B npupoae. CriocoObl 1oJIy4eHUs U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas dopmyina, HOMEHKIaTypa U uzoMmepus. OcOOEHHOCTH CTPOEHHsS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIONEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuii psij aaxkeHoB, o01as Gopmyia, HOMEHKIATypa. JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKEHOB, Sp2-THOpPUAN3aldsl aTOMHBIX OpOHWTasIeh
yraepoaa, o- u m-cBsizu. CTpyKTypHast U reoMeTpudeckas (Iuc-Tpanc-) nzomepus. Ouzndeckne
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIHUM TPHUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIO’KEHUE TIPU JIBOMHOW CBS3M, IOJMMEpHU3alMU U OKHcieHus. lIpaBuiio MapkoBHHKOBA.
KadecTBenHble peakiiny Ha TBOHHYIO CBsI3b. CIIOCOOBI TTOTYISHUS U IPUMEHEHUE AJIKEHOB.

ATKagueHBI. Knaccuduxanus aJIKa/IN€HOB (conpspkEHHBIE,
U30JIUPOBAHHbIE, KyMyauposaruvie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOEHHMS U XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX NHUEHOB, 1,2- u 1,4-npucoeaunenue. Ilomumepuszanus conpsKEHHBIX
nueHoB. CriocoObl MOTyYeHHs U TPUMEHEHHE aJIKa/IieHOB.



AnkuHbI. ['OMOJIOTHYECKUH psAJl AIKUHOB, 00IIast (popmyiia, HOMEHKIATypa M U30MEpHs.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHUHOB, SP-THOpPUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
MPUCOCIUHECHHUS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KuCIoTHbIE CBOMCTBA aJIKHWHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE peaklMH Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUSI U IPUMEHEHUE AIKUHOB.

ApoMatudecKkue yrieBoIopoabl (apeHsl). ['oMonorudeckuii psi apeHoB, o01mas Gpopmyia,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKUE CBOWCTBAa OEH30J1a M €ro TOMOJIOTOB: pPEaKLUU
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOJIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHCIICHHE TOMOJIOToB OeH3ouna. [IpencraBienue 06 OpUeHTHPYIOLIEM ACHCTBUH 3aMECTHTENICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKaIOB, KapOOKCHUIBHON, TMIPOKCHUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TranoreHoB. OcOOEHHOCTH XWMHYECKHUX CBOWCTB CTHpPOJA.
[Tonmumepuzanus crupoina. CrnocoObl MOTy4YeHUs U TPUMEHEHUE apOMATUYECKUX YTIIE€BOIOPOIOB.

[Tpuponnsiii ra3. [lomytHsie HedTsHbIe Ta3pl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroilb U TPOAYKTHl ero mnepepadorku. CrocoObl mepepadoTKh He(TH: TEePEeroHKa, KPEKHWHT
(TepMHUYECKHH, KaTaTuTUYCCKU), pudopMuHT, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
NPUMEHEHHE B TIPOMBIIIIEHHOCTH | B OBITY.

I'eneTnyeckas cBs3b MCKAY pa3JIMIYHbIMU KJIaCCaMH YITIECBOAOPOLOB.

OIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOJOPONOB. Peakuuu 3aMenieHus
rajoresa Ha T'MAPOKCOIPYIIly, HUTPOIPyIIly, IMAHOTPYIIy, aMuHorpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO  pacTBopa Iénouu. Bzammonelicteue
JUTAIOTCHAIKAHOB C MarHMeM M LHMHKOM. [IoHATHE O MEeTa/uIoOpraHu4ecKUX COEAVHEHUSIX.
Vcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W NpU CHHTE3€
OpraHWYECKHUX BEIIECTB.

OKCIEepUMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB W HX MPEBPALEHUH: U3ydyeHUe
(u3MUeCKUX CBOMCTB YIIIEBOIOPOJIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX PEaKIMi yIIeBO10pOI0B
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJbI, pacTBOpa IepMaHraHara
KaJIMsl, B3aUMOJIEHCTBUE alleTUIICHAa C aMMHaYyHbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja U BOJOpPOJa B OPraHMYECKUX BEUIECTBAX, IOJNY4YCHHE OTHIEHA U
U3yYeHHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KojulekuusaMu «HedTtb» n «Yromb», ¢ obpasuamu
IUIACTMACC, KAaydyyKOB M PE3UHBI, MOJEIUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPONOB U
TaJIOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kncnoponconepmamue OpraHn4eCcKue COCAUHECHUS.

[IpenenbHble oxHOATOMHBIE cOUpPThl. CTpoeHHE MOJEKYJ (Ha MpUMepe METaHoJa U
sTanona). ['omonoruueckuii psz, odmas Gopmyina, usoMepus, HOMEHKIATypa U KJIacCH(pUKAIIHS.
®u3nyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH CIUPTOB. XMMHUECKHE CBOMCTBA: PEAKIIUY 3aMEILEHNUs, IeTUIpaTallui, OKUCIICHUS,
B3aMMOJICICTBHE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CNUPTHL. JleficTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJTyYEHHUsl U PUMEHEHNE OJHOATOMHBIX CITIUPTOB.

[Tpocteie a¢upsl, HOMEHKIAaTypa U uzomMepus. OcoOeHHOCTH (PU3MUECKUX U XUMUYECKUX
CBOWCTB.



MHOroaromMHble CHHUPTHI — STWICHIVIMKONb M IIIHLEpUH. DPU3NYECKHE U XUMUYECKHE
CBOMCTBA: pEaKUWH 3aMEIICHUS, B3aWMOJCWCTBHE C OPraHUYECKMMH M HEOPTraHHMYECKUMH
KHCJIOTaMH, Ka4eCTBEHHAsl peaklys Ha MHOroaTOMHbIe cnupThl. [IpeacraBienne o mMexaHusme
peakiuii HyKieo(uIbHOTrO 3amenieHus. JlelicTBrue Ha opraHu3M 4yenoBeka. CriocoObl oMydeHust
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIIMSHUE THIPOKCOTPYIMIbI U OEH30JIBHOTO Si/pa.
Owusnueckue cpoiictBa (henoma. OcCoOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (enosna. CrnocoObl NHOMy4deHHs M IHpUMEHEeHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbpHBIE COCIMHEHUS — albJCTUIbl W KETOHBL. ODJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpymnmbl. ['oMonoruyeckue psapl anbIerug0oB M KETOHOB, oOmias ¢opmyia,
M30MEpPUSL M HOMEHKJarypa. PU3MUYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB W KETOHOB: peakuuu npucoequHeHus. OKUCIEHUE albIErua0B,
KaueCTBEHHBIC peakuuu Ha aibaeruybl. CrocoObl MOJyYeHHUs] W NMPUMEHEHHUE ajbICTH/IOB U
KETOHOB.

OMHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOSHHS MOJICKYI
KapOOHOBBIX KHCHOT. M3omepuss u HoMeHkiartypa. Du3nuecKkue CBOMCTBAa OJHOOCHOBHBIX
npeaenbHBIX KapOOHOBBIX KHCIOT. BOIOpoIHBIE CBSI3M MEX Ty MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKLUMs ITEPUPHUKALMU, PEaKIUH C y4yacTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCJIOT — CIOXHBIX 3¢dupax. MHoroo6pasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAS, IUHOIEBAS, JUHONEH08as KUCAOTEL.  CrocoOsl
NOJIy4YeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmiast Gopmyrna, u3oMepus 1 HOMEHKIATypa.
DuU3nYeCKUe U XUMAYECKHE CBOMCTBA: THIPOJIN3 B KUCIION U IEJTOYHOU Cpelie.

Kupsl. Ctpoenue, gusndeckre U XMMHUYECKHUE CBOMCTBA YKUPOB: TMAPOJIU3 B KHUCIOW U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEIeIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MEI71a KaK COIH BBICIIHUX Kap60HOBBIX KHUCJIOT, UX MOIOIIICC JIENCTBHUE.

OO0mass xapaktepuctuka yrieBogoB. Kriaccudukamus yriaeBomoB (MOHO-, IU- U
noyMcaxapuabl). MoHocaxapuasl: TIIOK03a, (QPyKTO3a, TajlakTo3a, pudo3a, 1e30KCupuodo3a.
duznyeckue CBONCTBA U HaxoXeHHe B npupoje. Dortocunres. XMMHUYECKHUE CBOWCTBA TTFOKO3HI:
PEaKIuy ¢ y4acTUEM CIIUPTOBBIX U alIbJIETUTHOU TPYIII, CHUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[TpumeHeHue TIIOKO03bI, €€ 3HAUCHHE B KU3HEEATEIIbHOCTH opranusmMa. Jlucaxapusl: caxaposa,
MaJIbTO3a W JIakTo3a. BoccTaHaBiMBaronye U HEBOCCTAHABIMBAIOIINEG JAWCAXapHIbl. [ uaponu3
mucaxapunoB. HaxoxaeHue B mpupone u npuMeHenue. [lonrcaxapuasl: Kpaxman, TITHKOTEH U
nemtroo3a. CTpoeHre MakpoOMOJIEeKyJdl KpaxMmana, TIIMKOT€Ha W IeJUTI0NIo3bl. Dusndeckue
CBOICTBa Kpaxmalia U [eJUTF0JIO3bl. XUMUYECKUEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHA
peakmus ¢ HWOAOM. XWMHUYECKHE CBOWCTBA WEJUTIOJO3BI: THAPOJIH3, MONydeHHe APUPOB
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

SKCHGDI/IMGHTaHBHBIe MCTOJABI HM3YYCHHSA BCIICCTB M HX HDeBDaHleHHﬁI pPacTBOPHUMOCTDb
Ppa3JIMYHbIX CIIMPTOB B BOJEC, BBaHMOﬂCﬁCTBHC 9TAaHOJIa ¢ HATPUCM, OKHCJICHHUEC 3TUJIOBOTO CITUPTA




B aJIbJIETHU]l Ha PACKaJIEHHON METHOM MPOBOJIOKE, OKUCIEHUE STHJIOBOTO CIHUPTa JUXPOMATOM
KaJust (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAIIOB), KAYECTBEHHBIE PEAKIIMU Ha allbICTH/bI (C
ruapokcuaoM auammuHcepeOpa(l) w  ruapokcumom  wmenu(Il)), peakums TiaMIEepuHA €
ruapokcuaoM Meau(Il), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KMCIIOTBI, B3aUMOJIEHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzaumonelicTBue kpaxmaia ¢ HMOJIOM, pEIIeHHE
HKCIEPUMEHTAIBHBIX 33j1a4u 1o TeMaM «CriupThl ¥ GpeHonb», «KapooHoBbie KUCIOThI. ClIoKHBIE
3upb.

A3oTcoaep:Kane opraHnveckne coenHeHusl.

AMHHBI — OpraHWYeCcKHe TNpPOM3BOAHBIE amMmuaka. Kiaccudukanus  aMHUHOB:
amudaruyecKkue U apoMaTHYECKUE; MePBUYHbBIC, BTOPUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMyna, u3oMepHsi, HOMEHKIATypa U (PU3MUECKHE CBOMCTBA. XMMHYECKOE CBOMCTBA
amudaTuyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHJIMPOBAHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30THCTOM KHcJIOoTOM. CONMr aIKMIaMMOHUS.

AHUIMH — [Ipe/ICTaBUTENb aMUHOB apoMarudeckoro psjaa. CtpoeHue anuinHa. B3anmuoe
BJIMSIHME TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHMJIMHA.
KavectBennple peakuuu Ha aHWinH. CrHOCOOBI MONYyYEHUS W TNPHUMEHEHHE alu(paTHYECKUX
amMiHOB. [losyueHnune aHWIMHA U3 HUTPOOEH301a.

Amunokuciotsl. Homenknatypa u uzomepusi. OTesbHbIC IPEICTaBUTENN 0.-aMUHOKHUCIIOT:
TJIMIUH, anadnd. Ousnyeckre CBOMCTBA aMHHOKHCIIOT. XMMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(}OTepHBIX OPraHUYECKUX COCTMHCHHH, peaKIHs MOJUKOH ICHC AN, 00pa30BaHUE MENTHIHON
cBs3u. bruonornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJIU3 TIENTUIOB.

benku xak npupoHbie nonuMepsl. [lepBuyHas, BropuyHasi 1 TpETUUHAs CTPYKTYpa OEJIKOB.
XuMHUECKUe CBOMCTBA OENTKOB: THAPOIIN3, IeHATypalsl, KAYeCTBEHHbIE PEaKLUU Ha OEJIKH.

3KCHCDI/IM€HT€UH)HI)IC MCTO/JAbI M3YUCHU BEIIECCTB U UX HDCBDaH_[eHI/If/'Ii PAaCTBOPCHUC 0OeIKoB
B BOJC, JACHaTypauus 0enIKoB IIpUu Harp€BaHuHM, LNBCTHBLIC pPCAKIHMKU Ha 6CJ'IKI/I, pPCUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM «A30Tcoz[ep>1<anme OpTraHU4YC€CKUC COCAUHCHUSA» U
«Pacmno3naBanue OpPraHU4YCCKHUX COCﬂHHCHHﬁ)).

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHbBIE TOHSTHS XMUMHH BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED, IOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AINU, CpPeAHsss MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIJISIPHBIX COEIUHEHNN — TIOJIMMEPHU3ALIUS U MOJTUKOHAEHCAIUS.

HOJ'II/IMepHI)Ie MaTcpuralbl. ITmacT™maccer (HOJ'II/I3TI/IJ'IGH, MMOJIMIIPONHIICH, ITOJTMBUHUJIXJIOPU,
HOJUCTUPOJ, TOTUMETHIMETaKpUIaT, HOJUKapOOHATHI, MOMUATUIICHTepedTaIaT). Y TUIU3aIHs U
nepepaboTKa MIacTrKa.

OnacToMepbl: HATypajdbHBIM  KaydyK, CHHTETHYeCKHe Kayuyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHEL. Pe3nHa.

Bonokna: HatypanbHble (XJIOMOK, HMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumeps! cnenuaabHOro HazHaueHUs (Te(IIOH, KeBJap, JIEKTPONPOBOISIINE TOJIUMEPSI,
OuopasinaraeMble OJIUMEPHI).



OKCIIEpUMEHTAJIFHBIC METOJBI M3VUCHMS BEIICCTB M WX NIPEBPAIICHHI: 03HAKOMIICHHE C
06pa3uaMH MNpUpOAHBIX HW HCKYCCTBCHHBIX BOJIOKOH, IIIACTMACC, Kay4YyKOB, pPCHICHUC
OKCIICPUMCEHTAJIBHBIX 3a4a4 I10 TEME «Pacno3naBaHue miaacTMacc M BOJIOKOHY.

PacuéTHple 3a1a4n.

HaxosxaeHne MoJIeKy IsspHOH (POPMYIIBI OPraHUYeCKOTO COCIMHEHUS 110 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXICHHE MOJEKYJSIPHOU (OPMYIIbI OPraHHYECKOTO
COeTMHEHMS 110 Macce (00BEMY) TPOIYKTOB CrOpaHusl, 110 KOJMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpPHOU (opmyIisl
OpPraHUYeCKOTO BEIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB HIIM CIIOCOOOB MOJYUYCHHS,
OTIpeIeJIeHUE IO BBIX0/a IPOAYKTa PEAKIMH OT TEOPETUUIECKH BO3MOXKHOTO.

MeXnpeIMETHRIC CBA3H.

Peanuzanus MCXKITPCAMCTHBIX CBsI3eH IIpH U3Y4YCHUHU OpFaHquCKOﬁ xumuu B 10 Kitacce
OCYHICCTBIACTCA YCPC3 HCIIOJIB30BAHUEC KakK 06HII/IX C€CTCCTBCHHO-HAYYHBIX HOH?[TI/If/'I, TaKk H
HOHHTHﬁ, IMPUHATHIX B OTACJIBHBIX MMPEAMCTAX €CTCCTBECHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHS: SBJICHWE, HAy4YHBIH (akT, TUIIOTe3a, TEOpHs,
3aKOH, aHaIW3, CHHTE3, KIAcCU(PUKAIWs, HAOIIOJICHUE, M3MEPCHHE, JKCICPHUMEHT, MOJICb,
MOJICIIUPOBAHUE.

®du3uka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BELIecTBA, (PM3UYECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

buonorus: kneTka, opraHusM, 3KOCHCTeMa, Ouocdepa, MeTaboIM3M, HACIIEICTBEHHOCTD,
aBTOTPOHBIA U TeTepOTpOdHBIM THUN MNHUTaHUS, OpoxkeHHe, (HOTOCHUHTE3, AbIXaHUE, OeNKH,
YTIICBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOIINBO.

TexHomorus: IMMUIICBBIC ITPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O IIMTAHUS, MOIOIIIHUE CPCACTBA,
MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3znesnoB 1 TeEM IpOrpamMMsl KommuecTBo vacos
n/n Bcero KonTtponbHbie [TpaxTnuec
paboThI paboTb
Pasnea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH
1.1 TIpenmer opranuyeckoit XuMuu. TeopHs CTpOeHHUs 8
oprannveckux coequnenui A. M. bytieposa
Hroro mo paszneny 8
Paspnen 2. Yriesonopoabt
2.1 TlpenenbHbIE yTICBOAOPOABI — aJTKAHBI, INKIOATKAHBI 5)
2.2 HemnpenenbHbie yrIeBOAOPOIBI: aJIKEHBI, aJTKAUCHBI, 14 1
QJIKUHBI

2.3 ApomMaTHuecKue yrieBoJOpO/Ibl (apeHsbl) 8



Ne HanmenoBanue pa3nesnoB U TeEM IPOrpamMMel KonunuectBo yacos
n/m Bcero Kontponsuble — IpakTuuec
paboTh!
2.4 TlpupoaHble ICTOYHHMKH YTIEBOAOPOJIOB U UX MepepadoTKa 4
2.5 TanoreHpou3BOIHBIC YTIIEBOIOPOIOB 4
Hroro mo pazaeny 35
Pa3znea 3. Kucaopoacoaepxamue opranuyecKkue coe{uHeHus
3.1 Chuptsl. @enon 11
3.2 KapOoHUIBHBIE COCTUHEHHUS: aJIbJICTHIB U KETOHBI. 21
Kap6onoBsie kucnothl. Ciioxxubie 3¢upbl. Kupsl

3.3 VYrneBonbl 9
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opraHnyeckue coeIMHeHUus
4.1 AwmuHBl. AMHUHOKHCIIOTHI. benku 12
Uroro no pazueny 12
Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
5.1 BBbICOKOMOJIEKYIISIPHBIE COEAMHEHUS 6
Wroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

IHOYPOYHOE IIJTAHNPOBAHUE

10 KJIACC
Ne Tema ypoka

n/n

1  TIlIpenmer u 3HaYeHUE OPraHUYECKOW XMMUH, NIPEJICTABICHHUE O
MHOT000pa3uu OPraHnYeCKUX COeTMHEHUN

2  DIeKTpOHHOE CTPOCHHE aToMa yriiepojia (OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUS). BajieHTHBIE BO3SMOXHOCTH aTOMa YIJIeposa

3 XuMunyeckas CBSA3b B OPIraHUYECKUX COeTMHEHUAX. MeXaHU3Mbl
o0Opa30BaHMs KOBAJIGHTHOW CBSA3H, CIIOCOOBI pa3pbIBa CBsI3eH

4  Teopus cTpoeHUs opranndyeckux coennnenuit A. M. bytneposa

5  Bunel u3omepun: cTpyKkTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE
3¢ dEeKTH B MOJIEKYIaX OPraHMYECKUX COEAMHEHUM

6 IlpeacraBnenue o Ki1accupUKaMK U CHCTeMaTUYecKas HOMEHKJIaTypa
(IUPAC) oprannveckux BeIIeCTB

7 Knaccudukanus peakiuii B OpraHn4eckoi XUMHU

8 Cucremaruzanus u 00001I€HNE 3HAHUI 110 TEME

9  ArkaHBI: TOMOJIOTHYECKHUH psijt, oOmmast hopMysia, HOMEHKIATypa H
U30MEPHUSL, IEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI

10 ®dwusnyeckne U XUMHUYECKUE CBOICTBA aJIKaHOB

11 Haxoxnenue ankatoB B npupojae. CrocoOsl moaydeHus u

IMPUMECHCHUC aJIKAHOB

KonnuecTBo 4acos

Bcero KontponbHbie

paboTHI

IIpa

I



Ne Tema ypoka KonuyecTBo vaco:

n/m Bcero Kontposbhbie Ilpa
paboThI I

12 Iuxnoankansl: 001mas popmMysia, HOMEHKIATypa U U30MEPHsI, 1
OCOOCHHOCTH CTPOCHHUS U XUMHUYECKUX CBOWCTB, CIIOCOOBI IMOTYYCHHUS
Y TIPUMECHCHUE

13 Pemenne pacu€THBIX 33724 HA ONPEACICHUE MOJICKYIISIPHOM 1
(hOpMyJIBI OPraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €ro cocTtaB. Cucremarusanus U 00001eHue
3HaHUM 110 TEME

14  AnkeHBI: TOMOJIOTHUECKUH psijI, oOmIast popmyiia, HOMEHKIATypa, 1
AJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI. CTpyKTypHast
U IIUC-TPAHC-U30MEPHS ATKEHOB

15 ®usuyeckre 1 XUMHUYECKHE CBOMCTBA alKeHOB. [IpaBuio 1
MapkoBHHKOBA
16 CnocoObl moaydeHHs U MPUMEHECHHE aJIKCHOB 1

17 TIlpaxTtuueckas padota Ne 1 no reme "llonyuenue stunena u usydenue 1
€ro cBoicTB"

18 Pemenne pacu€THBIX 3a/1a4 HA ONPEACIICHHE MOJICKYJIISIPHOM 1
(bOpMyIIBI OPraHMYECKOTO BEIIECTBA

19 AnxaaueHsl: cOnpspKEHHBIE, U30JIUPOBAHHBIC, KyMYJIHUPOBAaHHBIE. 1
OCoOEHHOCTH IIEKTPOHHOTO CTPOCHHS

20 XuMuYecKue CBOWCTBA CONMPSHKEHHBIX TUCHOB
21 CnocoOsl moTyueHus 1 TPUMEHEHUE aJIKaHECHOB 1

22 AJNKWHBI: TOMOJIOTHYECKHIA psijI, o0mas ¢popmyiia, HOMEHKIATYpa,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ, (pr3uvecKue
CBOICTBA

23 XWMHYECKHE CBOWCTBA aJIKHHOB

24 KadecTBEHHbIE PEAKIIMH Ha TPOHHYIO CBSI3b

25 CnocoOsl oTyYeHHs ¥ IPUMEHEHUE aJTKHHOB

26 Pemenwue 3aqa4: pac4€Thl O YPAaBHEHUIO XUMHYECKON peaKIInu
27 CwucremaTu3ans 1 0000IIeHNe 3HAHUH 110 TeMe

N

28 ApeHBI: TOMOJIOTHYECKUH psiJl, 001Ias popmyria, HOMEHKIATYpA.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI OeH30I1a U
TOJTyOJIa, NX (PU3NYECKUE CBOICTBA

29 XwuMHYecKHe CBOWCTBA APEHOB: PEAKIIUHU 3aMEIICHHS

30 XwuMudeckue CBOWCTBA apEHOB: PEaKIIMU MPUCOSANHEHUS, OKUCIIeHne 1
rOMOJIOrOoB OeH30I1a

31 OcobeHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIa 1

32 Pemenne pacu€THBIX 33724 Ha OINPeIeTICHIE MOJICKYISIPHON 1
(hopMyJTBI OPTaHMYECKOTO BEIIECTBA

33 CnocoOsI oTydeHHst ¥ IPUMEHEHUE apEHOB 1
34 T'enernyeckas CBSI3b MEXKIY Pa3IMIHBIMHU KJIACCAMH YTIIEBOIOPOIOB

35 Pacuérhl Mo ypaBHEHUSAM XHMHUYECKUX peaknuii. CUucTeMaTH3aIus u 1
0000111eHNE 3HAHUH 110 TeMe

36 Ilpupoansiii ra3. [lomyTHble HeTIHBIE ra3bl 1



Ne Tema ypoka KonuyecTBo vaco:

/1 Bcero Kontponsasie Ilpa
paboThl I

37 KaMeHHBIH yroib ¥ MPOAYKTHI €ro mepepadoTKu 1

38 HedTtb u ciocoOsI €€ nepepadbotku. [I[puMeHeHre MPOTYKTOB 1

nepepadoTku HepTH
39 T'enernyeckas CBS3b MEXKIY Pa3IMYHBIMH KJIACCAMU YTJIEBOJIOPOJIOB 1

40 T anoreHoNnpou3BOHBIC YIIIEBOJOPOIOB: AIEKTPOHHOE CTPOCHHE;
peaKIMK 3aMeIIeHHs rajloreHa

41 ]leiicTBue 1IEIOYEH HA raJOreHIpon3BoAHbIC. B3anuMopaeiicTeue 1
JUTaJOreHaJIKkaHOB C MarHUEM U IIUHKOM

42 Cucrtemaru3zanus u o0o0meHue 3HaHui o pasaeny "Yriuesomoponsl" 1

43 KoHutponpHas pabora no teme "YriueBomopoast"” 1 1

44  TlpenenbHbIE OAHOATOMHBIE CITIUPTHI: TOMOJIOTUYECKUHN P, 0OmIast 1

(dbopMyIa, CTpoeHHE MOJIEKYJI, U30MEPHs, HOMEHKIATYpa,
Kiaccupukanus, GU3HIECKue CBOMCTBA

45 XuMmuuecKHue CBOMCTBA MPEAETbHBIX OJTHOATOMHBIX CIIUPTOB
46 CriocoObl mosTydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB 1

47 Tlpoctbie 3¢upbl: HOMEHKIATYPA U U30MEPHUsl, 0COOECHHOCTH
(bu3n4YeCcKUX U XMMUYECKUX CBOICTB

48 MHOroaToMHbl€ CIIUPTHI: STUICHIJIUKOIb U TIIUIEPHH, UX 1
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA

49 CrocoObl mosrydeHus 1 IPUMEHEHHE MHOTOaTOMHBIX CITUPTOB 1

50 ®ecHoI: cTpOCHHUE MOJICKYJIBI, PU3HUYECKUE CBOMCTBA. TOKCHYHOCTD 1
¢benona

51 Xwumuyeckue cBoicTBa QeHona 1

52 CnocoObl mosyyeHHs U IpuMeHeHue Gexnona 1

53 Ilpakrtuueckas pabota Ne 2. Pemenne s3kciepuMeHTaIbHBIX 3a/1a4 110 1
teMe "Crnupthl U peHosbr"

54 CucreMatuzauys U 0000LIeHHE 3HAHUH 110 TeMe 1

55  Anbaeruzbl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHUIBHOM 1
IpYMIIbI; TOMOJIOTHYECKUE pAbl, 001ast popmyiia, usomepus U
HOMEHKJIaTypa

56 Anpaeruabl u KETOHBI: (pU3HUYECKHE CBOMCTBA; peaKIInu 1
IPUCOETUHEHUS

57 Peaknuu OKMCICHHS U KaUE€CTBEHHBIE PEAKIIUU alIbJCTHI0B U KETOHOB 1

58 CnocoOsbl mosyyeHHs albeTu0B U KETOHOB 1

59 OnHOOCHOBHBIE TpeETbHbIE KAPOOHOBBIE KUCIOThI, 0COOEHHOCTH 1
CTPOCHUS MX MOJIEKYJI

60 V3omepus u HOMEHKJIATypa KapOOHOBBIX KUCIIOT, UX (PU3NIECKHE 1
CBOMCTBA

61 Xwumuyeckue CBOWCTBA MPeEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX 1
KHCIIOT

62 OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHCIOTE. MHOTOOOpa3ue 1

Kap6OHOBBIX KHUCJIOT



Ne Tema ypoka KonuyecTBo vaco:

n/m Bcero Kontposbhbie Ilpa
paboThI I

63 OcoOeHHOCTH CBOMCTB: HEMPEACIBbHBIX M ApOMAaTHUYECKUX 1
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIUX KapOOHOBBIX KHUCIIOT

64 TlonsTHE O TPOU3BOAHBIX KAPOOHOBBIX KUCIIOT 1

65 CrnocoObl oJy4YeHHS M IPUMEHEHHE KapOOHOBBIX KUCIIOT 1

66 CrnoxxHble 23UPBI: TOMOJIOTHUECKHH psil, o0mas popmyia, uzoMepus 1
Y HOMEHKJIaTypa

67 dusnueckue U XMMUYECKUE CBOMCTBA A(UPOB 1

68 Pemenne pacy€THBIX 3a/1a4: 110 YPaBHEHUIO XUMHUECKOW PEeaKlnu, Ha
oTpezieNieHue MOJIEKYJIIpHOU (HOPMYIIbl OPraHUYECKOTO BEIECTBA

69 IIpaxtuueckas paborta Ne 3. Pemienue skcriepuMeHTaIbHBIX 337124 MO 1
teme "KapOoHoBbie KUCIOTHI. CroxHbIe 3hupbr"

70 Kupsl: cTpoenue, puznyeckre 1 XMMHUIECKUE CBOMCTBA (THAPOIN3) 1

71  OcobeHHOCTH CBOMCTB KHUPOB, COJIEPIKAIINX OCTATKU HETIPEIeIbHBIX 1

KHUPHBIX KUCTOT. JKupbl B mpupoje

72 Mpblna Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOOIIIee nercTBre. 1
[Tonsitue o cunaTeTNUecKux Moromux cpeacreax (CMC)

73 T'eHernyeckas CBSI3b YIJIEBOJAOPOIOB U KHCIOPOJICOICPIKAITIX 1
OpPraHUYECKUX BEIIECTB

74  Pacu€rhl IO YpaBHCHHUSIM XUMHYECKUX PEAKITHI 1

75 Cucremarusanusa u 0000IIEHHE 3HAHUA 110 TEME 1

76 OOmias xapakTepUCTHKA YIIIEBOAOB M KJlacCU(UKalKs YTIIEBOIOB 1
(MOHO-, 11~ ¥ TIOJIMCaXapHibl)

77 Mounocaxapuabl: GpU3NYECKUE CBOMCTBA U HAX0XKJIEHUE B IIPUPOJIE 1

78 IlpuMeHeHue TITIOKO03bI, €€ 3HAaUeHUE B KU3HEICATSIILHOCTH 1
opraHuzma

79 Z[I/ICaXapI/II[BIZ caxapo3a, MaJIbTO34a U JIAKTO34a. Haxoxnenue B npupone 1
U NPpUMCHCHUE JUCaxapuJa0B

80 Tlosmcaxapuapl: CTPOSHUE MAKPOMOJIEKYI, (PU3HUECKUEC U 1
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

81 IlonsTHE 00 MCKYCCTBEHHBIX BOJOKHAX 1

82 Pemenue pacyeTHBIX 3a/1a4 Ha OIpeIesIeHHe JJOIM BbIX0/1a IPOTyKTa 1
peaKIy OT TEOPETUIECKH BO3MOKHOTO

83 Cucremaru3arus 1 0000IIeHNE 3HAHUH 110 pa3eny 1

84 KontponbHas padota o Teme "Kuciopojcoaepxkaniie opranndeckue 1 1
COEUHEHUS "

85 AmuHbI: Kaccudukanus, CTpoeHHe MOJIEKYJ, oomas popmyia, 1
M30MepHsi, HOMEHKJIaTypa U (PU3NUECKUe CBOMCTBA

86 XwumMmyeckue CBOWCTBA aTM(paTHIECKIX aMHHOB 1

87 AHWIVWH: CTpOCHUE aHWJINHA, OCOOCHHOCTH XHMHUYECKUX CBOWCTB 1
aHWJIMHA

88 CnocoObl monyyeHHs U MPUMEHEHUE aau(paTuIecKuX aMUHOB 1



Ne Tema ypoka KonuyecTBo vaco:

/1 Bcero Kontponsasie Ilpa
paboThl I
89 AMUHOKHCIIOTHI: HOMEHKJIATypa U U30oMepusl, (pu3ndecKkrue CBONCTBA. 1
OTnenpHBIC IPEICTABUTENN 0-AMHHOKHCIIOT
90 XwuMmuyeckue CBOMCTBA aMHUHOKHUCIIOT, UX OMOJOTHYECKOE 3HAUCHUE 1
aMUHOKHCIIOT. CHUHTE3 U THJIPOJIN3 NENTHI0B
91 benku Kak IPUPOIHBIC MOTUMEPHI; CTPYKTYPHI OCITIKOB 1
92 Xwumuyeckue cBOHCTBA OEIKOB 1
93 As3oTconepikaliye reTepoluKiIndeckue coequuenus. HykinenHnonbie 1
KHCIIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYECKAast POJTh
94 TIpaktuueckas padborta Ne 4. Pemenne sSKkCriepuMeHTAIbHBIX 337124 10 1
Teme "A3oTcoaepKaiiue OpraHun4eckue CoeTMHeHus"
95 IIpaktuueckas pabora Ne 5. Pemenue skcriepuMeHTaIbHBIX 337124 MO0 1
Teme "PacriozHaBaHuEe OpraHUYECKUX COCTUHEHUNA"
96 KouTponbHas padota mo Teme "A30TcoaepKaIre OpraHunIecKue 1 1
coenuueHus"
97 OcHoBHbBIC TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN U 1

METO/Ibl KX CHHTE3a —IIOJIMMEPU3AIINs U TOJIMKOH ICHCALIUS
98 [IlnactMacchl. YTUiH3aIus u mepepadoTKa IIacThKa 1
99 DrpacToMepsl: HATYpaJIbHBIN CHHTETUYCCKUE KaydyKu. Pe3nna

100 Bonokna: HaTypaibHbIe, HICKyCCTBEHHBIE, CHHTeTHYecKuE. [lommmepsr 1
CIELMAJIbHOTO HA3HAYEHHUS

101 IIpaxTtuueckas pabota Ne 6. Perenne skcriepuMeHTaIbHBIX 33724 M0 1
teMe "Pacno3HaBaHue miactMacc ¥ BOJIOKOH"

102 OGoOmieHue u cucTeMaTH3aKs U3yYeHHOTO MaTepraia mo TemMe 1
"BBICOKOMOJIEKYJIIPHBIE COETUHEHUS "

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3

YYEBHO-METO/JUYECKOE OBECIMEUEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI JIJIS1 YUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



