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[TOACHUTEJIbHAA 3AIINCKA

[TporpaMMa o XMMHUH Ha YpPOBHE CpeHEro 001ero oopa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o6pa3zoBaHuu B
Poccuiickoit @eneparuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHUS (enepanibHON
o0Opa3oBaTenbHOI MporpaMmMbl cpeHero oomiero oopazoBanusa(DPOIl COO),
npeacTaBieHHbIX B DeepaibHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom Konnenuuu npenogaBanusi yaeOHOTO npeameTa « XUMUs B
oOpa3oBaTenbHBIX Oprannsanuax Poccuiickoit denepannu, peaan3yromux
OCHOBHBIE 00pa3oBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJ0XKeHUN «CTpaTeruu
pa3BuTHA BocniuTaHus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 roga»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YIUIYOJIEHHOTO M3yYEHHUS 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYy4yHOT0 oOpa3zoBanus ydamuxcs 10—11 kinaccoB. U3yyenue
peMeTa, peaan3yeMoe B yCIOBHIX TudpepeHInpoBaHHOTO, TPO(UIEHOTO
oOy4eHHs, MPU3BAHO 00ECTIEYUTH 00IIe00pa30BaTEIbHYIO U OOIIEKYIBTYPHYIO
MOITOTOBKY BBITYCKHUKOB IITKOJIBI, HEOOXOIUMYIO TSl QIallTAllMHA UX K OBICTPO
MEHSFOIIIMMCS YCTIOBHUSIM YKU3HH B COIIUYME, a TAKXKE JIJIS MTPOIOJDKEHUS 00yUeHUS
B OpraHu3aIusaX mpodhecCHOHATBPHOTO 00pa30BaHus, B KOTOPHIX XUMHUS SBIISICTCS
OJTHOM M3 IPUOPUTETHBIX JUCITUTLIHH.

B nporpamme 1o XuMu# Ha3HaAYECHHE MpeaMeTa « XUMUS» MOTy4aeT NoApoOHYIO
WHTEPIIPETALNIO B COOTBETCTBUU C OCHOBOMOJIAraromumu nonoxenussmu OI'OC
COO o B3anM000YyCIOBIECHHOCTH 1I€JIEH, COJIEP KaHUs, pe3yIbTATOB OOYUYCHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB. CBUIETENHCTBOM TOMY
SIBJISIFOTCA CJIEIYIOIINE BBIOJHAEMBbIE TPOrPaMMO 10 XUMUU (DYHKIUU:

— MH(OPMALTMOHHO-METOANYECKAs, peain3alis KOTOPOil obecreunBaeT
NOJTyY€HHUE MPEJICTABICHUS O LIEJSAX, COJIep/KaHnu, O0IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUA U PA3BUTHUS 00yUaIOUIMXCS CPEICTBAMU IIPEIMETA, U3y4aeMOro B
paMKax KOHKPETHOTO poduIs;

— OPraHU3alMOHHO-TUIAHUPYIOIAsl, KOTOPasi IPEAYCMATPUBAET ONIPEICIICHUE:
NPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCJIEI0BATEILHOCTH U3yUYEeHUS Y4€OHOTrO
MaTepHuana, KOJUYECTBEHHBIX U KaYECTBEHHBIX €r0 XapaKTePUCTHUK; MOIXO0B K
(bOpMHUPOBAHUIO COAEPKATENBHON OCHOBBI KOHTPOJISI M OLIEHKU 00pa30BaTeIbHbIX
JTOCTHXKEHUIM 00y4aroluXcsl B paMKax UTOTOBOM arTecTaliui B opMe euHOro
rOCyAapCTBEHHOT'O 3K3aMEHA 10 XUMHH.



[Iporpamma aJis yriyOaE€HHOTO N3YUEHUS XUMUU:

— YCTaHaBJIMBAET UHBAPUAHTHOE PEIMETHOE COJIEpIKaHUE, 00s3aTENbHOE IS
U3YYEHHUS B paMKax OTAEIbHBIX MpOouUIIeii, IpeIycMaTpUBaeT paciipeiesicHHe U
CTPYKTYPUPOBAHHUE €r0 MO KJaccaM, OCHOBHBIM COAEPKATEIbHBIM
JUHUSIM/pa3zienam Kypca;

— Ia€T NPUMEPHOE paclpeesieHre y4eOHOr0 BpEMEHH, PEKOMEHYEMOr0 JIJIs
U3YUYEHUS OTNIETBHBIX TEM;

— TIpeIaraeT MPUMEPHYIO TTOCICI0BATEIFHOCTh H3yUEHUS YI€OHOTO MaTepuraa C
Y4ETOM JIOTUKH TTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIIPEAMETHBIX
CBSI3€H;

— Ja€T METOJUYECKYIO0 MHTEPIPETALNIO LIeJIeH U 3a]1a4 U3YUYEeHHs IpeIMETa Ha
yri1yOlIE€HHOM YPOBHE C yUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPETHETO
oOmero o0pazoBaHusl, COAEPKATEILHON XapaKTEPUCTUKHU IIIaHUPYEMBIX
pE3yNbTATOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOrpaMMBbl CPEIHETO OOIIETO
o0pa3oBaHus (JMYHOCTHBIX, METAIIPEAMETHBIX, IPEIMETHBIX ), @ TAKKE C YUETOM
OCHOBHBIX BUJOB yU4€OHO-TIO3HABATEIbHBIX ICUCTBUIM 00yUYaronIerocs mo
OCBOCHHIO COJIEPKaHMS IPEIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B MPOrpaMME MO XUMHUH MPEAYCMOTPEHA
MPEEMCTBEHHOCTh C 00yUY€HHEM XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a npe/eaMu YCTaHOBIEHHOM MPOrpaMMOi TI0 XUMUU
00s13aTeNIbHON (MHBAPUAHTHOM ) COCTABJISIONIEH COIEpKAHUSI yueOHOTO TIpeAMeTa
«XuMus» 0CTaéTcs BO3MOXKHOCTH BHIOOpA €r0 BapHATHUBHOM COCTABIISIONICH,
KOTOpasi JOJDKHA ONPEAEIATHCS B COOTBETCTBUU C HAITPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBercTBUM ¢ KOHIIENTYyanbHbIMU TTON0keHUAMU PI'OC COO o0 HazHaueHUH
MpeaMEeTOB 0a30BOr0 U YriayOJIEHHOTO YpOBHEH B cucteme AU epeHIIMPOBaHHOTO
oOy4eHHUs Ha YPOBHE CpPEHEr0 O0IIero 00pa3oBaHus XUMUS Ha YPOBHE
yrayOaE€HHOTO U3YUYEeHUs! HallpaBJIeH Ha pealn3alnio MPeeMCTBEHHOCTHU C
MOCIIEAYIOLIUM 3TAOM MOJTYYSHHs] XUMUYECKOT0 00pa30BaHus B paMKax
M3YUYEHHUS CIIEHUATIBHBIX €CTECTBEHHO-HAYUYHBIX U XUMUYECKUX TUCIUIUINH B
By3axX U OpraHU3alUsaX CpelHero mpoheccuoHaabHOro 0opazoBanus. B aToi cBsizu
M3y4YeHHE npeaMeTa « XUMUsD OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuIMpeHue 1 yriyojieHue TeOpeTUYECKON U TPAKTUYECKON OJITOTOBKU
00y4YaronnXxcsi, BHIOPABIIMX ONpPeeAEHHBIA MPOPUIL 00yUYeHHUs, B TOM YHCIIE C



NEPCIIEKTUBON OCTIEAYIOIETO MOTYYSHHs] XUMUYECKOT0o 00pa30BaHus B
opraHuzanusx npodeccruonanbHoro oopazosanus. Hapsiay ¢ atum, B cBete
tpeboBanuit ®I'OC COO k muaHupyeMbIM pe3ysibTaTaM 0CBOeHUs (eepanbHOM
o0pa3oBaTeabHOM MPOrpaMMbI CPEIHETO 00IIETr0 00pa30BaHuUsI U3YUCHUE
npeaMeTa « XMMHUsD OPUEHTHPOBAHO TAK)KE HA PEUICHUE 337]a4 BOCIIUTAHUS U
COLIMAJILHOTO Pa3BUTHUS OOyUaIOIUXCs, Ha OPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYAIbHBIX YMEHHUM, YMEHHUI pallHOHATU3AINH Y4eOHOTO Tpyaa !
00O0OIIEHHBIX CIIOCOOOB JIEATETHHOCTH, UMEIOIIUX MEXAUCIUILTNHAPHBIH,
HAJIPEIMETHBIN XapaKkTep

CocTapisOmUMHY peaMeTa « XUMUS» Ha YPOBHE YIITyOJIEHHOTO U3YUYEHUS
SBJIAIOTCS YI1yOn€HHBIE Kypchl — «Opranndeckas xumus» 1 «O0mmas u
HeopraHudeckas xumMus». [Ipu onpeneneHun moIxo/10B K 0TOOPY U CTPYKTYpPHOM
OpraHU3ally COAEPKaHUs ATUX KypPCOB B POrpaMMe MO XUMHUU 32 OCHOBY
npuHATH nosnoxenus GI'OC COO o paznuuusx 0a30BOT0 U yriayOaEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy conepskaHust KypcoB «Opranuueckas Xumusi» u «O61mas u
HEOpraHWYeCcKas XUMUs» COCTABIIET COBOKYITHOCTh MPEIMETHBIX 3HAHUH U
YMEHUH, OTHOCAUIMXCS K 0a30BOMY YPOBHIO U3YUYEHHS peIMeTa. ITa CUCTEMA
3HAHUU OJTy4YaeT ONPENEIEHHOE TEOPETHUECKOE TONOIHEHHE, TIO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYHIECTBEHHO OOJBIINI 00BEM (HaKTOJOTHYECKOTO
MmaTepuaia. Tak, Ha yriyOJEHHOM ypOBHE U3yUeHUS MpeaMeTa obecrneueHa
BO3MO>KHOCTb 3HAUUTEIBHOIO YBEIMUEHUSI 00BbEMA 3HAHUNA O XUMUYECKUX
3JIEMEHTAaX U CBOMCTBaX UX COEIMHEHUH Ha OCHOBE PACIIUPEHUS U YTayOIeHUs
MPEICTABICHUN O CTPOEHUU BELIECTBA, XMMUYECKOU CBSI3U U 3aKOHOMEPHOCTSIX
NPOTEKaHUS pEAKIUi, paCCMAaTPUBAEMBIX C TOYKU 3PEHUS XUMUYECKON KUHETUKHU
Y TepMOAMHAMHUKHU. M3yueHne nepruoandeckoro 3akoHa u [lepuoanueckon
CUCTEMbI XUMUYECKHUX AJIEMEHTOB 0a3UpPyETCsl HA COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUIX O CTPOCHUHU aToMa. XUMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUS YHEPreTUUECKUX U3MEHEHUM Mpu €€ 00pa30BaHUU U
pa3pylLIeHHH, a TaKXKe C TOUKU 3pEHUs] MEXaHU3MOB e€ oOpa3oBanus. M3yueHnue
TUIIOB PeaKuuid JOMoIHsAeTcss (POPMUPOBAHUEM MPEJCTaBICHUN 00
AIIEKTPOXUMHUYECKUX MTPOLIECCAX U AIEKTPOJIU3E PACIIIABOB U paCTBOPOB BEILIECTB.
B kypce opranndeckoil XuMHUH MPU pACCMOTPEHUU PEAKIIMOHHONW CIIOCOOHOCTH
COEJIMHEHUH yensaeTcss 0co00e BHUMaHKUE BOIpocaM 00 AJIeKTPOHHBIX ddexTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeaKiuil.



Oco0oe 3HaueHUE UMEET TO, YTO Ha COACpPKAHNE KYPCOB XUMHUH YIiyOJIEHHOTO
YPOBHS U3y4€HUS Ul KJIACCOB ONpeIeEHHOr0 npo¢uis (rJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpPY U XapakTep JONOJHEHHUM K 001el cCUCTeMe ITPEIMETHBIX 3HAHUI)
OKa3bIBaIOT BIUSHUE CMEXHbIE IPeaMETHI. Tak, HalpuMep, B COAEpKaHUU
npeaMeTa A KIacCcoB XMMHUKO-(DU3NYECKOro npoduiist 0oJiblIoe 3HaueHue 0y 1yT
UMETH JIEMEHTHI y4eOHOTro Marepuana rno oomei xumun. [Ipu nzyuenun
IpeaMeTa B JaHHOM CIIy4ae akUeHT OylIeT ciejad Ha OOIIHOCTb METOJOB
MO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPUIl B XMMHHU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsl TEOpUs (MOJIEKYJIsIpHAsi TeOpus B (PU3MKE), 3aKOHBI COXPAaHEHUS
MAaccChl ¥ SHEPTUH, 3aKOHbI TEPMOJIUHAMUKH, 3JIEKTPOIN3a, IPEACTABICHUS O
CTPOEHMHM BEILECTB U Apyroe. B To xe BpeMs B coiep>KaHUU IIpeaMeTa s
KJIACCOB XMMHUKO-OHOJIOTHYECKOT0 MPOo(uiis OONbIINI yAETbHBIN BEC OyJeT UMETh
OpraHuyecKas XMMHus. B aToM ciaydae npenocTaBisieTcss BO3MOXHOCTD AJIs 0osiee
00CTOSTENBHOTO PACCMOTPEHMSI XUMHUECKOW OpTraHU3allK KIETKU KaK
OMOJIOTHYECKO CHCTEMBI, B COCTaB KOTOPOH BXOMST, K IPUMEPY, TAKHE
CTPYKTYpHBIE KOMIIOHEHTbI, KaK JIMIU/bI, OCJIKU, YIJIEBObI, HYKJIIEHHOBBIE
KUCTIOTHI U Apyrue. [lpu 3ToM 3HaHUS 0 cOCTaBe U CBOMCTBAX Ipe/ICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMUYECKUX BEIIECTB CIIyKaT OCHOBOM JIJIsl U3yUEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B nnane ¢hopmMupoBaHusi OCHOB HAyYHOT'O MUPOBO33PEHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TIO3HAHUS U OTBITA MPAKTUYECKOTO PUMEHEHUS HAYYHBIX
3HaHUU U3yUYEHHE NpeaMeTa « XUMUs Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXKIIPEIMETHBIX CBSI3AX ¢ YUYCOHBIMH MPEIMETAMHU, BXOASIIUMU B COCTAB
npeaMeTHbIX obacTel « EcTecTBeHHO-HayUHbIE TPEeaMEThI», «MartemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu n3yueHnn yueOHOro npeaMera « XumMus» Ha yriyoJIEHHOM YPOBHE TaKkKe, KaK
Ha YpOBHE OCHOBHOTO U CpeHEero o01ero oopazoBanus (Ha 6a30BOM YpOBHE),
3a/1aueii IEPBOCTEIIEHHON 3HAYMMOCTH SIBJISIETCS (DOPMUPOBAHUE OCHOB HAYKHU
XUMUU KaK 00JaCTH COBPEMEHHOT'O €CTeCTBO3HAHMS, PAKTHUECKON JIeITeTbHOCTH
YEJI0BEKa U OJTHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemenue 3Tou 3a1aun
Ha yriyOJIEHHOM YPOBHE M3Yy4ECHUS MPeMeTa MperoaraeT peaqn3auio TaKux
1eJIeH, KakK:

— (hopMupoBaHUE IPEACTABICHUN: O MAaTEPUAIBHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SABJICHUM IPUPOIbI, O MECTE XUMHUHU B CUCTEME
€CTEeCTBEHHBIX HAYK M €€ BeIyIIeH pojii B 00ECIIEUeHUH YCTOMYHNBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJOTUUECKOM, DHEPTETUUECKON U TTUIIIEBOM



0€30IacHOCTH, B pa3BUTUH MEAUIMHBI, CO3JJaHUN HOBBIX MAaTE€PUAIOB, HOBBIX
MCTOYHUKOB HEPTUH, B 00ECIEYEHNH PALIMOHATILHOTO MPUPOIONOJIb30BAHUS, B
dbopMHpPOBaHUY MUPOBO33PEHUS U 001N KyIbTYphI UEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOTHOM

cpene;

— OCBOCHME CUCTEMbI 3HAHMH, JICKAILIMX B OCHOBE XUMHUYECCKOM COCTABIISIONICH
€CTECTBEHHO-HAYYHOUW KapTHHBI MUpa: GyHAAMEHTAIBHBIX TIOHATHHA, 3aKOHOB H
TEOPUN XUMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHUH BEIIECTBA HA PA3HBIX
YPOBHSIX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAAMOJIEKYJISIPHOM, O
TEPMOJMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX IPOTEKAHUSA
XUMHYECKUX PEaKINi, 0 XMMUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX
cucreMax, 00 OOITUX HAyYHBIX MIPUHITAIIAX XUMUUYECKOTO ITPOU3BOJICTBA;

— (hopmupoBaHKE y 0O0OYYAIOIINXCS OCO3HAHHOTO TOHUMaHUSI BOCTPEOOBaHHOCTH
CUCTEMHBIX XMMHUECKUX 3HAHUH 17151 OOBSICHEHUS! KIIFOUEBBIX U U Mpo0iieM
COBPEMEHHOW XUMUH, 1J11 O0BICHEHUS U IPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX
€CTECTBEHHO-HAYUYHYIO IPUPOAY; TPAMOTHOIO PEIICHUS MPOOJIEM, CBA3AHHBIX C
XUMHEW, MPOrHO3UPOBAHMS, AHAIN3A U OLIEHKH C TTO3UINHN YKOJIOTUYECKOU
0€30MacHOCTH MOCJEACTBUI OBITOBOW U MTPOU3BOACTBEHHOM J1€ATEILHOCTH
YeJI0BEKa, CBA3AHHON C XMMUYECKUM ITPOU3BOICTBOM, HCIIOJIB30BAHUEM U
nepepadOTKOMN BEIECTBR;

— yriyOJieHue peACTaBISHUM O HAYYHBIX METO/IaX TTO3HAHMS, HEOOXOAUMBIX JIJIst
MIPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHCHHS
XAMUYECKUX SBJICHUHN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOU
JICATEIILHOCTH M TIOBCEIHEBHOM JKU3HU.

B nnane peanMzanuu nepBooYepeHbIX BOCIIUTATEIBLHBIX U Pa3BUBAIOIITUX
GyHKINNA ETOCTHON CUCTEMBI CpeTHEro 00111ero 00pa3oBaHus IPU U3yUEHUN
npeaMeTa « XuMus» Ha yriayOaEéHHOM YPOBHE 0COOYIO aKTyallbHOCTh
pUOOPETAIOT TaKue MU U 331a49H, KakK:

— BOCIIUTaHUE YOKIEHHOCTH B MO3HABAEMOCTH SIBJIEHUHN MIPUPO/IbI, YBAXKECHUS K
polieccy TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MTPUKIIAAHBIX UCCIIEIOBAHUMN B
XUMUH, GOPMHUPOBAHNE MUPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;



— pa3BUTHE MOTUBAIIMU K OOYYEHHUIO M MIO3HAHUIO, CTIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHHUS OOIIEUYEIIOBEUECKUX
LICHHOCTEH;

— pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUCCKUX
CTIOCOOHOCTEH 00yJarommxcs, POPMUPOBAHUE Y HUX CO3HATEIIEHOTO OTHOIIIEHUS K
caM000pa30BaHUIO U HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCTICIIIHOM
npodeccHoHaTbHOMN 1 OOIIECTBEHHOM NeATeTbHOCTH, OTBETCTBEHHOTO OTHOIIICHHUSI
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pa3e *KU3HHU;

— (popMHpoBaHUE YMEHUH U HABBIKOB PA3yMHOI'O MPUPOIOTOI30BaAHUS,
Pa3BUTHE SKOJOTUUECKON KYIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AEITEIHbHOCTH.

OO1miee YrcIo YacoB, PEKOMEHOBAHHBIX IS U3YUCHUS] XUMHUH Ha YTITyOJICHHOM
ypoBHe, — 138 gacoB: B 10 kiracce — 68 gacoB (2 gaca B Henenio), B 11 kimacce — 68
yacoB (2 yaca B Hezeno). @enepanpHas padoyas nporpamma | Xumus. 10-11
KJ1acChl (yriryOJI€HHBIN YPOBEHB)

COAEPKXAHUE OBYYEHH
10 KITACC
Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpenMeT 1 3HAaUEHUE OPTAHUYECKON XUMUU, ITPEJCTABICHHE O MHOTOOOpa3uu
OPraHUYECKUX COCAUHCHUH.

DJIEKTPOHHOE CTPOEHHE aTOMa YIJIEpOia: OCHOBHOE U BO30OYXIEHHOE COCTOSHUS.
BaneHTHbIE BO3BMOXXHOCTH aToMa yriiepoja. XMMHAYECKas CBSI3b B OPraHUUYECKUX
coeIMHEHUsX. TUIbI THOpUIU3AIIMYA ATOMHBIX OpOUTaNIel yriiepoaa. MexaHu3Mbl
oOpa30BaHUs KOBAJICHTHON CBS3U (OOMEHHBIN M IOHOPHO-AKIIEITOPHBIN). THIIBI
NepPEKPBhIBAaHUSI AaTOMHBIX OpOUTANIeH, G- U T-CBsi3u. OuHapHasi, TBOWHAS U
TpoiiHast cBsi3b. CIIOCOOBI pa3phiBa CBA3EH B MOJIEKYJIaX OPTaHUYECKHUX BEIIECTB.
[Tonsatue o cBOOOTHOM paauKale, HyKiIeohuie u daeKTpodue.



Teopus cTpoenus opraandeckux coequHeHuii A.M. BytinepoBa 1 cOBpeMeHHbIE
IIPEICTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUS OPTaHUYECKUX
coequHeHN. MoekyspHble U CTPYKTypHbIE (hopmysl. CTpyKTypHBIE (OPMYJIbI
pa3IMYHBIX BUJOB: Pa3BEPHYTAsl, COKpalEHHAs, CKeneTHas. Mzomepus. Buel
U30MEPUU: CTPYKTYpHAs, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE YPPEKTHI B
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME30MEPHBII 3(pPeKThI).

[IpencraBienue o knaccudukanuu opranndeckux Bemiects. [lonstue o
dbynkimonansHOU rpymme. ['omonorus. 'omonorudeckue psaasl. CuctemaTnueckas
HOMeHKJIaTypa opranndeckux coenuuennii (IlUPAC) u TpuBranbHbIC HA3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

Oco0eHHOCTH U KIaccu(UKaIUs OPraHUYECKUX PEaKIIHii.
OKHCANTETFHOBOCCTAHOBUTEIBHBIC PEAKIIUU B OPTAHUIECKON XUMUH.

3KCHepHMeHTaJILHLIe METOAbI U3YICHUA BEIIECTB H UX npeBpameHm“l

O3HakomIIeHHE ¢ 00pa3llaMi OPraHMYEeCKUX BEIIECTB U MaTepuaIaMu Ha UX
OCHOBE, OTIBITHI IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUU
(nmyaBiieHue, 0OyIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJT
OpTraHUYECKUX BEIIECTB.

Yriaesogopoasl

Ankansbl. 'oMmosioruueckuii psii aJikaHoB, 00111ast opmysia, HOMEHKJIATypa U
HU30MepHsl. DJIESKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJT aTKaHOB, SP3 -
rudpuan3anus aTOMHBIX opOuTasiei yrieposa, 6-cBsi3b. Kondopmepsi.
du3nyecKre CBOMCTBA aJTKAHOB.

XUMHUUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMH 3aMENICHUS, U30MEPU3ALINH,
JIETUJIPUPOBAHUSA, LIMKIIN3ALINHU, TUPOIN3a, KpEKUHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKIIUN PATUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MoayyeHus: U MPUMEHEHUe ATTKAHOB.

[uxnoankauel. O61as hopmyiia, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS U XMMUYECKUX CBOMCTB MabIX (LIUKJIOMPOIAH, HIUKJIOOYTaH) U
OOBIYHBIX (LIUKJIOMEHTAaH, IUKIOTEeKCaH) UKI0aIKaHoB. CIOCOOBI MOTyYeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoIOrHYeCcKuil psiji aIKEHOB, 00111ast GopmyJsia, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJIKEHOB, SP2 -



ruOpuan3aIys aTOMHBIX OpOuTanei yriaepoaa, 6- u n-cBsizu. CTpyKTypHas u
reoMeTrpuyeckas (uc-TpaHc-) uzoMmepusi. Ou3nyeckre CBOWCTBA aAJIKEHOB.
XHUMUYECKUE CBOMCTBA: pEAKIIMH NPUCOECIUHEHUS, 3AMELIECHUS B (-TIOJIOKEHUE
IIpU ABOMHOM CBSI3U, OJIMMEPHU3ALINU U OKucieHus. [IpencraBinenue o mexaHusme
peaxiuu 3ekTpodunsHoro npucoeauHenus. [Ipasuno MapkoBHUKOBA.
KauecTBeHHBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTYy4YEeHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONPsKEHHbBIE, U30JIMPOBAHHbIE,
KyMYyJupoBaHHbIE). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX
CBOMCTB COMNPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuzamus
conpsKEHHBIX TUeHOB. CIIOCOOBI MOTYyUYCHHS U TPUMEHECHHE aJIKaIUCHOB.

AnkuHbl. 'oMonoruyeckuit psii aIKHHOB, 00111ast hopmyJia, HOMEHKJIATypa U
M30Mepusl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AJIKUHOB, SP-
ruOpuan3anys aTOMHbIX opOuTanen yriepoaa. @u3sndeckue CBOWCTBA aJIKUHOB.
XHAMHYECKUE CBOMCTBA: PEAKLIUU TPUCOECINHEHNS, TUMEPU3aLUN U
TPUMEPHU3ALNHU, OKUCIIEHUS. KUCIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBeHHBIE peakliMKi Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTrueckue yrieBoaopoibl (apeHsl). ['oMonornueckuit psia apeHoB, oomas
(dbopmyra, HOMEHKJIATYpa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIEKYJIbl OeH30J1a. [IpaBuio apoMaTHYHOCTH, MPUMEPHI
apoMaTH4eCKUX coequHeHni. du3nueckue CBOKMCTBA apEHOB. XMMHUYECKUE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHHs B OEH30IbHOM KOJIbLIE U
YTJIEBOAOPOJIHOM PaJMKaje, peaKIMK PUCOEANHEHUS], OKUCIIEHHE TOMOJIOTOB
oensona. [Ipeacrapnenne o MexaHu3Me peakuil 3JeKTPOGUIBLHOTO 3aMEeIleHusI.
[IpencraBienre 00 OPUESHTUPYIOIIEM JSHCTBUU 3aMeCTUTENeH B OCH30IbHOM
KOJIbIIE HA MIPUMEPE ANKUIIbHBIX PAJUKaIOB, KAPOOKCUIILHOM, THAPOKCHIIBHOM,
aMUHO- U HUTPOTPYIIIIbI, aTOMOB TajioreHoB. OCOOEHHOCTH XMMUYECKUX CBOMCTB
ctupoia. [Tomumepuzanus crupona. CriocoObl MOTYyUYESHHS U TPUMEHECHHE
apOMaTUYECKHUX YTIEBOAOPOIOB.

[Tpupoansiii raz. [lonytHeie HedTsHBIE Ta3bl. HeQTh 1 €€ mpoucxoxaeHue.
KameHnnslii yroiabs 1 npoAyKThl ero nepepadotku. Crocodsl nepepadoTku HeTu:
NEPEeroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHUECKUI), pU(OPMHUHT, TUPOITU3.
[IpomykThl mepepaboTKu HEPTH, KX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnyeckas CBS3b MCIKAY pa3s/IMdYHbIMHA KJIaCCaMU YIJICBOJOPOIOB.



DNEKTPOHHOE CTPOCHUE ralOreHIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakunn
3aMENIEHUs rajJoreHa Ha THIpOKCOrPYIIY, HUTPOTPYIIILY, [IMAHOTPYIIILY,
aMUHOTPYIIITY

JlelicTBue Ha rajgoreHIpOU3BOIHBIE BOJHOTO U CIUPTOBOTO PacTBOpPA IIEIOYH.
B3anmoeiicTBuE qUranoreHajJKaHOB ¢ MarHueM W HUHKOM. [lonamue o
Memannoopeanudeckux coeourenusx. Vicnoyib3oBaHue rajloreHIpON3BOIHBIX
YTIE€BOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEIECTB.

JKCNepUMEHTAJIbHbIE METOAbI H3YUYCHUS BELIECTB U UX NpPeBpalleHuil

N3yuenune hpu3mveckux CBOMCTB YIIIEBOIOPOIOB (PaCTBOPUMOCT ),
KaueCTBEHHBIX PEAKITNil YIIIEBOIOPOI0B PA3IMUHBIX KJIacCOB (0OeCIIBEUMBaHUE
OpOMHOI WJIM MOJHOM BOJBI, PACTBOpPA IEPMAHTAHATA KaJIHsl, B3aUMOJCHCTBUE
alleTIJICHa C aMMHAYHBIM pacTBOpOM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy»XeHHUE yriiepojia u BOJOPOa B OPraHMUECKUX BEILIECTBAX, MOJyYCHUE
ATUJICHA U U3YUYEHHE €T0 CBOMCTB, O3HAKOMIICHUE C KoJuteKusmMu «Hed1b» u
«YToab», ¢ o0pa3iiamMu IIacTMacc, KayayKoB U PE3UHbI, MOACIUPOBAHUE MOJIEKYIT
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOJHBIX YIIIEBOAOPOAOB.

Kucsopoacoaep:xkamue oprannieckue coeIuHeHUs!

[IpenenvHble OMHOATOMHBIE CIUPTHI. CTpOEHUE MOJIEKYJ (Ha IpUMEPE
MeTaHoJIa U 3TaHoJa). ['omonmoruueckuii psij, obmias hopmyna, U3oMepus,
HOMEHKJIaTypa U kiaccudukaius. Pu3nyeckue CBOMCTBa NpeeIbHbIX
OJIHOATOMHBIX CIUPTOB. BOIOpOHEIE CBA3U MEKY MOJIEKYJIAMU CIIUPTOB.
XHUMUYECKHE CBOMCTBA: pEaKLIMK 3aMEILICHUS, IETUIPATALINY, OKUCIEHUS,
B3aMMO/ICHCTBUE C OPTaHUYECKUMU U HEOPTraHUYECKUMU KUCIOTaMH.
KauecTtBeHHas peakiys Ha OJHOATOMHBIE CUPTHI. JleHCTBUE 3TAHOJIA K METAHOJIA
Ha opraHu3M yenoBeka. CrocoObl NOMydYeHHs] U IPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[IpocTeie 2¢upsl, HOMEHKIATYypa U u3oMepusa. OcoO0eHHOCTH PU3NUECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaTOMHBIE COUPTHI — STUJIIEHTJIMKOJIb U TIulepruH. Ousnyeckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEIIEHUS, B3aUMOJICHCTBUE C OPTaHUYECKUMHU
Y HEOPTaHMYECKUMU KHUCIIOTAMH, KAYECTBEHHAs! PEaKIMsl HA MHOIOATOMHbIE
CHUpTHL. [Ipedcmasnenue o mexanuzme peakyuii HyK1eo@uibHo20 3ameueHus.
JlelicTBre Ha opraHu3M uesoBeka. CriocoObl MOy4eHUs! U IPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHue MOJIEKYIIbl, B3AUMHOE BIMSHUE TUIPOKCOTPYIIIBI U
O0eH30bHOTO s/pa. Puszndeckue cBoicTBa PpeHosa. OCOOEHHOCTU XUMHUECKUX
cBoMCTB (eHosa. KauecTBeHHbIe peakiiuu Ha ¢peHon. TokcuuHoCTh heHoa.
CrniocoOs1 nostydueHus U npuMmeHeHue dhenosna. denondopmaibaeruaHas cMoa.
KapOoHusbHbIE COSUHEHUSI — aJIbJIETU/IBI K KETOHBI. DJIEKTPOHHOE CTPOCHUE

KapOOHUJILHOM TPYIIbL. ['OMOJIOTHYECKUE PSAIbI abJACTHIOB U KETOHOB, 001I1ast
dbopmyra, u3omepusi © HOMEeHKIIaTypa. Ou3ndecKkue CBONCTBA albJACTUIOB U
KETOHOB. XMMHYECKHE CBOMCTBA aJIbJICTU0B U KETOHOB: PEAKIINU



npucoenuuenus. [Ilpeocmasnenue o mexanuzme peakyuti HyKieoQuibH020
npucoeourenusi. OKUCIEHUE albIETUI0B, KAYECTBEHHBIE PEAKIIMHU HA aJIbJICTHIbI.
CriocoObl OJTy4YeHHs ¥ IPUMEHEHHE alIbJIETH/IOB U KETOHOB.

OAHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HoMeHKIaTypa. du3nyeckne cBOWCTBa
OJIHOOCHOBHBIX MPEJIEIbHBIX KAPOOHOBBIX KUCIOT. BOAOpOAHbBIE CBSA3U MEKIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA,
peakius 3TepuduKanum, peakiuu ¢ y4acTUEM YTIeBOJAOPOIHOIO pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCHOTHI. [IoHATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCJIOT — CJIIOKHBIX dUPaX, AHSUOPUOAX, 2AI02EHAHSUOPUOAX,
amuoax, humpuaax. MHorooopasue kKapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HEMPEIETbHBIX U ApOMATHUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KUCIOT,
TUJPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTenu BrICIIUX KapOOHOBBIX KHCIIOT:
CTEapUHOBAS, MAIIbMUTUHOBASI, OJICUHOBASL, JIUHOIEBAS, JIUHOIEHOBAs KUCITIOTHI.
CriocoObl OJTy4YeHMs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnosxxnblie 3¢upsbl. ['oMonorudeckuit psija, oomas Gpopmyiia, usoMepus u
HOMEHKaTypa. Pu3ndeckre 1 XUMUYECKHUE CBOMCTBA: TUIPOJIA3 B KUCIIOU U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nueckue 1 XMMUYECKHE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1menouHoi cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COACPIKAIIUX OCTATKU
HEIpeIeNbHbBIX KUPHBIX KUCIOT. JKUpBI B pUpo/Ie.

MpbL1a KaK COJTM BBICITUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.
THlonamue o cunmemuueckux morwux cpeocmeax (CMC).

O6m1as xapaktepucTrka yrieBoioB. Kinaccudukanus yrieBogoB (MOHO-, - U
noiucaxapuibl). MoHocaxapu/ibl: TJIIOKO3a, GPYKTO3a, earakmosa, pubosa,
oe3okcupuboza. Dusznyeckue CBOMCTBA U HAXOXKJIeHHE B Tpupojie. DOTOCUHTES.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus na npumepe MoaeKyibl
2NI0K03bl, npoekyuu Xeyopca, o~ u f-anomepwl 2n10Kko3bl. XUMHUUECKHE CBOMCTBA
TJIFOKO3bI: PEAKIIUU C YYACTUEM CITUPTOBBIX U aJIbJICTUAHON TPYIII, CHUPTOBOE U
MOJIOYHOKHCIIOe OpoxeHue. [IpuMeHeHune ritoko3bl, €€ 3HaUeHHE B
KU3HENEATENbHOCTU Opranu3ma. Jlucaxapuapl: caxaposa, MajabTo3a U JIaKmo3d.
BoccranaBnuBaroriye 1 HEBOCCTaHABIMBAIONTUE Arcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupoje u npumenenue. [lonvucaxapuapl: kpaxma,
INIMKOTEH U 1esuTion03a. CTpoeHrne MakpoMOJIEKYJ Kpaxmaia, IITMKOTeHa U
LEJUTI0NI03bl. PU3NYECKHE CBOMCTBA Kpaxmala U UEJUTI0JI03bl. XUMUYECKUe
CBOMCTBA Kpaxmaja: THAPOJIN3, KAYECTBEHHAs! PEaKIIUs C HOJ0M. XUMUYECKUE
CBOMCTBA IIEJUTIOJIO3bI: TUAPOJIHN3, TToTydeHue 3PpupoB 1esuitoio3bl. [Tonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

JKcnepuMeHTAJIbHbIE METOAbl U3YUEeHHUS BeleCTB  UX NMpeBpalleHuii
PacTBOpUMOCTh pa3aIudYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBUE dTAHOJIA C HATPUEM,
OKHMCJICHUE 3TUJIOBOI'O CIIMPTA B aJbJIETU HA PACKATIEHHON MEIHOU MPOBOJIOKE,
OKHCIIEHHE 3TUJIOBOTO CIIUPTA TUXPOMATOM KaJivsl (BO3MOXKHO HCIOJIb30BAHHE



BHJICOMATEPHUAIIOB), KAUECTBEHHbBIEC PEAKIIUU HA aJIbJIETUbI (C TUAPOKCUIOM
nuammuHcepeopa(l) u ruapoxcugom meau(Il)), peakuus riumnepuna c
ruapokcuiom meau(Il), xumudyeckue CBONCTBA pacTBOPa YKCYCHOM KUCIIOTHI,
B3aMMOJICCTBHE pacTBOpa IIt0Ko3bl ¢ ruapokcuom meau(Il), B3aumoaeiicteue
KpaxMalia ¢ KUOJOM, PEIICHHUE KCIIEPUMEHTANBHBIX 3a7a4 o TeMaM «CIUPTHI U
benonb», «KapooHoBbIe KUCTOTHL. CIOXKHBIE ADUPBD».

A30TCoaep:Kalue OPraHnvecKne CoOeAUHEeHUs

AMWHBI — OpTaHHYECKHE TIPOU3BOIHbIE ammuaka. Kiraccudukanys aMiuHOB:
anmr(paTHIECKUE U ApOMATHIECKUE; IEPBUYHBIC, BTOPUYHBIC U TPCTHYHEIE.
Ctpoenne MoJeKky, o01Iast popMyiia, H30MepHs, HOMEHKIATypa U (PU3UIECKUE
CBOMCTBAa. XUMHUYECKOE CBOICTBA anu(aTHIECKIX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKE, B3aUMOJICVCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOM.
Conu anKuiaMMOHUSL.

AHWINH — NPEICTaBUTENb aMUHOB apoOMaTUieckoro psaa. CTpoeHue aHUIIMHA.
B3auMHoe BiusiHUE TPy aTOMOB B MOJIeKyJie aHuinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHmIMHA. KauecTBeHHbIE peakiuy Ha aHWIMH. CTIoCOObI
MOJIYYeHHS ¥ IPUMEHeHHEe anudaTuueckux aMuHoB. [lonydyeHune anuivna us3
HUTPOOEH30Ia.

AmuHokuciotel. HomeHknarypa u uszomepusi. OTaenbHbIE NPEICTaBUTENN O
AMUHOKUCIIOT: TJIMIINH, aJlaHUH, (DeHUNANIAHUH, CEPUH, 2TIYMAMUHO8AS KUCIOMA,
Jausun, yucmeur. Onmuueckas usomepus amunoxuciom: D- u L-amunoxuciomel.
PuU3NYECKNE CBOMCTBA aMUHOKHUCIIOT. XMMUYECKUE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTUHEHUH, peaKIUsl MOJUKOHACHCAIUH,
oOpa3zoBaHue MENTUAHON CBsI3U. bruojornueckoe 3HaueHrue aMUHOKUCIIOT. CHUHTE3
Y TUJPOJIU3 MENTUIOB.

benku xak npupoanbie noauMmepsl. [lepBrunasi, BTopudHasi U TpETUYHAS
CTpYKTypa O0enKoB. XMMHUUYECKHE CBOMCTBA OETTKOB: TUAPOJIN3, ICHATYpaIlHs,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

Ilouamue 06 azomcooepicawjux 2emepoyuKIudecKux cOeOUHeHUsX.
Tupumuounossie u nypunossie ocnosanus. Hykneunosvle xuciomol: cocmas,
cmpoenue u buonocUYecKkas pob.

JKCNepUMEeHTAJIbHbIE METOAbI H3YUEeHUS BeleCTB U UX NMpeBpPalleHuil

PactBopenue 6enkoB B BoJiE, JcHATypaIvs OSIKOB IPU HarpeBaHUU, I[BETHBIC
peaKkIuu Ha OeJIKU, pelIeHre SKCIIEPUMEHTANIbHBIX 33/1a4 110 TeEMaM
«A3oTcoaepKalme OpraHnuecKue CoeIMHEHUs» U «Pacro3HaBanue
OPraHUYECKUX COCTUHECHUI.

BbicokomoJieKyIsipHbIE COeAMHEHMS
OCHOBHBIE MTOHATUA XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUIN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENIEHD MOJUMEPU3ALIAN, CPEIHSS MOJICKYIISIPHAS
Macca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3AIIHs U MOJUKOHAeH caIus. [Ipedcmasnenue o cmepeopezyiapHocmu u
HAOMOJIEKYNAPHOU CMPYKMYpe NOJIUMEPO8, 3A8UCUMOCNb CEOLUCIE NOJIUMEPOB 0N
UX MONEKVIAPHO20 U HAOMOEKYJISIPHO20 CMPOEHUSL.



[Tonmumepubie MmaTepuaibl. [lmacTMaccehl (MOAUMITHIIEH, TTOJIUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOTUCTUPOI, MOTUMETHIMETAKPUIIAT, TOJIMKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THUiIn3alus 1 nepepadoTka miacTuka.
DnacToMephl: HATypalbHBIM KayuyyK, CHHTETUUYECKHE KayuyKH (OyTalueHOBBIH,

XJIOPOTIPEHOBBIN, H30IIPEHOBBIN) U cuiuxkonsl. Pe3una.

BonoxkHa: HaTypanbHbIE (XJIOIOK, IIEPCTh, NIENK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

Ilonumepsl cneyuanbrHo2o HazHavenus (meion, Keanap, 21eKmponposoosuue
noaumepsl, buopaznazaemvie NOIUMEPHL).

JKCIepUMeHTAIbHbIE MeTOAbI M3Y4YeHUs] BellleCTB M UX NpeBpalleHui

O3HakomIieHHE ¢ 00pa3iiaMyu IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcC, KayuyyKOB, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 M0 TEME
«Pacrio3HaBaHue MIaCTMAacc U BOJIOKOH.

PacuérHble 3agaun

HaxoxeHne MoeKyJIspHOil (pOpMyIibl OpraHUYECKOTO COEIMHEHUS 110
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIHNX B €r0 COCTaB, HAXOXKICHUE
MOJIEKYIISIpHOM (hOPMYJIBI OPTaHUYECKOTO COEMHEHUSI TI0 Macce (00bEMY)
MPOJIYKTOB CrOpaHus, 0 KOJMYECTBY BEIIECTBA (Macce, 00bEMY) IPOIYKTOB
peaKIuy W/ UM UCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (hOpMYJIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB WM CIIOCOOOB
MOJIYYEHHUSI, ONIPEJEICHUE O BBIX0OJAa IPOJIYKTAa PEAKIIUU OT TEOPETUUECKU
BO3MOYKHOTO.

MesxknpeaMeTHbIe CBSI3H

Peanuzanust MexnpeaMETHBIX CBSA3EH MPU U3YYEHUH OPTaHUYEeCKON XuMuu B 10
KJIaCCe OCYIIECTBISETCS Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U IOHATUN, IPUHSATHIX B OTAEJIBHBIX MPEIMETAX €CTECTBEHHO-
HAy4YHOT'O LIMKIIA.

OO6m1ue ecTecTBEeHHO-HAYUHbBIC MIOHATHS: SIBJICHUE, HAYUYHbIN (DaKT, rUmnoTesa,
TEOpHsl, 3aKOH, AaHAJIU3, CUHTE3, KIacCU(pUKaLMsl, HAOII0IeHuEe, U3MEPEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®du3zrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa,
HHEPIreTUYECKUIN YPOBEHb, BEIIECTBO, TEI0, 00HEM, arperaTHOE COCTOSTHUE
BEIECTBA, (DU3NYECKUE BETUYNHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTH, SHEPTHS,
Macca.

buonorus: kineTka, opranu3M, SKOCHcTeMa, brnocdepa, MeTaboJIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN 1 TeTepOTPODHBIN THI MUTAHUS, OPOKECHUE,
dboTOCUHTE3, IbIXaHHE, OCJIKH, YTIICBOIbI, JKUPbI, HYKJICUHOBBIE KUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMTaeMbIe, TOTUIMBO.

TexHoorus: MUIIEBbIE TPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIINE
CpE/ICTBA, MaTepUalibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.



11 KJIACC
Teoperuueckne 0CHOBbI XUMUH
Atom. CocTtaB aTOMHBIX sifiep. XUMUUYecKuit anemenT. M3otonsl. Kopnyckynsapho-

B0JIHOBOU OYaANU3M, OBOUCMBEHHAS NPUPOOA IJIEKMPOHA. CtpoeHnue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPTETUICCKUE YPOBHU U
noaypoBHHU. AToMHBIE opOuTaim. Kiaccudukarys XuMA4ecKux 2JIeMeHTOB (S-, P-,
d-, f-a;meMeHTHI).

Pacnipenenenuie 31€KTPOHOB 110 AaTOMHBIM OpOUTATISAIM, NPUHYUN MUHUMYMA
anepeuu, npunyun Ilaynu, npasuno Xynoa. DNeKTpOHHbIE KOHPUTypallud aTOMOB
AJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPUOIOB B OCHOBHOM M BO30YX AEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(QUTYpaluuu HOHOB. [lonsmue 06 snepauu
UOHU3AYUU, IHEPSUU CPOOCMBA K IJIeKMPOHY . DIEKTPOOTPULIATETLHOCTb.

[Ieprnonnueckuit 3akoH u llepuoauueckas cucremMa XUMHUECKUX JJIEMEHTOB
J.N. MenneneeBa. CBsI3b IEPUOINYECKOT0 3aK0HA U [lepnoanieckoi CuCTEMBI
XUMHYECKHUX JIEMEHTOB C COBPEMEHHON TEOPUEUN CTPOECHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MIPOCTBIX U CJIOKHBIX BEIIECTB IO IPyNIIaM U IepUoJaM. 3HAYEHUE
nepuonueckoro 3akoHa /.M. Menaeneena.

XUMHUYECKAs CBI3b. BUIBI XUMUYECKOM CBSI3U: KOBAJICHTHAsS, NIOHHAS,
MeTayunyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPrus U JJIMHA CBS3U. [I0NsIpHOCTD, HATTPABIEHHOCTH U
HAaCBIIaEMOCTh KOBaJIEHTHOM CBA3U. KpaTHble cBsi3u. BonopoaHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBUS.

BasieHTHOCTb 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. [ ubpuousayus amomHuvlx
opbumareti. CBsI3b SJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIM
CTpO€HHEM (Ha IPUMEpPE COEMHEHHM 3JIEMEHTOB BTOPOIO MEPHOJIA).

[IpencraBienune 0 KOMIIEKCHBIX coequHEHHsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCO00pa3zoBaTelb, MUurauabl. Koopounayuonnoe uucno. Homenknamypa
KOMMNJIEKCHBIX cOeOuHeHutll. 3HaueHre KOMIUIEKCHBIX coeiuHeHui. [lonarue o
KOOPJAWHAIIMOHHOW XUMUHU.

BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJIAPHOTO CTPOEHHUS. THUIIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHeIx cucteMax. MicTuHHbIe pacTBOpEL. [lpedcmasnenue o
KOMIOUOHbIX pacmeopax. CiocoObl BEIPAKEHUS KOHLIEHTPALUK PACTBOPOB:
MaccoBasi J0JIs1 BEUIECTBA B pACTBOPE, MOJISIpHAsA KOHIeHTpauus. HacellieHHble 1
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Krnaccudukanys u HOMEHKIIaTypa HEOPraHUYECKUX BENIeCTB. TpuBUaTbHBIC
HAa3BaHUs OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanys XuMHUECKUX peaKlUii B HEOPraHUUECKON U OpraHu4eCcKon
XUMHH. 3aKOH COXPAHEHUsI MACChI BELIECTB; 3aKOH COXPAHECHHMsI U IIPEBPALICHUS
HHEPrUM NPU XUMUYECKUX peakiusax. TermnoBbie 3 (HeKTsl XUMUYECKUX pEaKLUi.
TepMoXuMHUYECKHe ypaBHEHUS.

CKOpOoCTh XMMHMUYECKOH peakliu, €€ 3aBUCUMOCTD OT Pa3IMUHbIX (PaKTOPOB.
['oMoreHHsIe ¥ reTeporeHHble peakuuu. Karanus u KaTain3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakuu. XUMHUYECKOe paBHOBecHe. Koncmanma

Xumuueckoeo pagnogecus. aKTOpbl, BIUSAIOIINAE HA MTOJOKEHUE XUMHYECKOTO
paBHOBECHS: TeMIepaTypa, JaBJICHUE U KOHIIEHTPALUK BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

DnekTpoautuueckas nuccounanusi. CUIbHBIE U CJIa0bIE AIEKTPOJIUTHI.
Crenenb quccouuanuuu. Monnoe npoussedenue 600bt. Cpesia BOOHBIX PACTBOPOB:
KHUCJIOTHAsI, HeUTpayibHas, 1ienouHas. Bogopoansiii mokasarens (pH) pactBopa.
['unponus coneil. Peakunn HOHHOTO 0OMEHa.

OKUCINTETLHO-BOCCTAHOBUTENIbHBIC peakiiuu. CTeneHb OKUCICHUS.
OxucnuTens U BOCCTAaHOBUTEID. [Ipoliecchl OKUCIEHUSI U BOCCTAHOBJICHHUS.
Bakneiiime oKUCIUTENN U BOCCTAHOBUTEIN. MeTo1 3JIeKTpoHHOTO OanaHca.
DNEKTPOJIU3 paCTBOPOB M PACILJIABOB BEIIECTB.

JKCNepUMeHTATbHbIE METOAbI M3YYeHUs] BelleCTB M UX MpeBpallleHui
Paznoxenue nepokcuia BOJopoaa B MPUCYTCTBUU KaTalnu3aTopa, MOJIEIH
KPUCTAJUIMYECKHUX PEIIETOK, TPOBEACHHUE PEAKIIMii HOHHOTO 0OMEHa, ONpeieTICHUE
CpeIlbl paCTBOPOB C IMOMOIIbIO HHANKATOPOB, N3YUEHNE BIUSHUS PA3TUIHBIX
(GhaKTOpPOB Ha CKOPOCTh XUMHYECKOW PEAKIINH U TTOJ0KEHNE XHMHIECKOTO
paBHOBECHSI.

Heoprannyeckasi xumust

[Tonoxxenue nemetrayyioB B [lepronueckoil CUCTEME XUMHYECKUX AJIEMEHTOB
J.. MeHnieneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3MYECKre CBONCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAIIJIOB (Ha IpUMEpPE KUCIopoaa, cepbl, hocdopa u
yraeposa).

Bonopoa. [Tonydenue, hpu3ndeckre 1 XUMHUYSCKHE CBOMCTBA: PEAKIIUH C
MeTaJUlaMH U HEMETaJllIaMHi, BOCCTAHOBHUTEIbHBIE CBOMCTBA. [ uapuabl. ToniusHvie
971eMeHmbl.

["anorensl. Haxoxxaenue B mpupoe, crnocoObl mofydeHusi, pu3ndeckue u
XAMWYECKUE CBOMCTBA. [ 'aJIor€HOBO10pO/1bl. BaskHENIIINE KUCIOPOICOAEPKALINE
COCIMHEHUS rajJoTeHOB. JlabopaTopHbIE U MTPOMBIIICHHBIC CTIOCOOBI MOJTYYSHUS
rajioreHoB. [[pruMeHeHue raJloreHoB U UX COSAMHEHUM.

Kucnopon, o30H. JJaGopaTopHbie U TPOMBIIIJICHHBIE CITIOCOOBI MOTYyUYCHUS
kuciopoaa. duznueckue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIIOpoJia 1
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxaenue B nmpupoe, CiocoObl MoJiydeHus, puznueckue u
xumudeckue cBoricta. CepoBogopon, cynbduasl. Oxcun cepsi(IV), okcun



cepbl(VI). CepHucras u cepHasi KUCIOTHI U UX coi. OCOOEHHOCTH CBOWMCTB
CEepHOU KUCIOTHIL. [IpuMeHeHne cepbl U €€ COCIUHEHUM.

Azot. Haxoxaenue B mpupoze, crnocoObl MOJIydeHus], PU3NYECKUe U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbL. OKCHIIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMenenue azora
U €r0 COeTMHEHHUI. A30THbBIE yI0OpEHHUS.
®docdop. Haxoxaenue B mpupojie, CiocoObl MoayyeHus, Gusndaeckue u

xumudeckue cBorctBa. Pochuant u hochun. Oxcuabl hocdopa, hochopHas
KucioTa u e€ conu. Memagocghopuas u nupogocgopHas kuciomat,
gocpopucmas u gpocpoprosamucmas xucromet. llpumenenne Gocdopa u ero
coequHeHu. @ochopHbIe y100peHUSI.

VYriepon, HaxoXAeHNE B IPUPOJe. AJTOTponHbIe Moaudukauu. Ouszndeckue
Y XMMHUYECKUE CBOICTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepogoM. OKkcua
yriepoaa(ll), oxkcun yrnepoaa(I'V), yrojibHast KUCJIOTa U €€ COJIH.
AKTUBUPOBAHHBINA YTOJb, adcopoyus. Dynnrepenvl, epagen, yenepooHnvie
Hanompyoku. IIpuMeHeHne MPOCThIX BELIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €r0
COCIMHEHUM.

Kpemuuii. Haxoxaenue B npupoje, CnocoObl NOIy4YeHUs, pU3ndecKkue u
xummuieckue coictea. Oxcun kpeMuusi(1V), kpeMHueBast KUCI0Ta, CUITUKATHI.
[IpumeHeHne KkpeMHus 1 ero coeAuHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxxenue metamnos B [leproauyeckoil cHCTEME XUMAYECKUX JJIEMEHTOB.
Oco0OEHHOCTH CTPOEHUS 3IEKTPOHHBIX 000JI0UEK ATOMOB METAJLIOB.
Pacnpocmpanenue xumuueckux snemenmos-memaniog 6 3emmou kope. Ooue
¢du3nyeckue cBoiicTBa MeTaioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.
CnuiaBbl METaJIOB.

DIEKTPOXUMHUYECKUH s/l HANpsKEHUH MeTautoB. O01me crnocoObl MOTydeHHUs
METAJUIOB: TUAPOMETAILTYPTHSl, TUPOMETAILTYPTHSL, JIEKTPOMETAILTYPTHSL.
[Tonsitue o koppo3uu MeTaIoB. CiocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metauioB | A-rpymmel [leprogudeckoil cuctembl
XUMHUYECKUX 3JIEMEHTOB. HaTpuil u kanwuii: monyyenue, Gpu3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka MmetauioB [IA-rpynmsr [leproanyueckoii cucteMbl
XUMHUYECKUX IJIEMEHTOB. Maruii 1 KajabIuii: oJlydeHue, puandeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AMOMHUHMI: TIoydeHue, GU3NYecCKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE
MIPOCTOTO BEIECTBA U €r0 coeuHeHn. AMpOTEepHbIE CBOMCTBA OKCHIA U
TUAPOKCU]IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aIFOMUHUS.

OO611ast XxapakTepuCTUKA METAJIIOB MOOOUYHBIX noArpymnmn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



du3nyecKue U XUMUYECKHUE CBOMCTBA XpoMa U ero coeAuHeHuil. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTsl u 1uxpomaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Pu3NYeCKne U XUMUYECKAE CBOMCTBA MAPTAHIIA U €r0 COCTMHEHUM.
Baxmneiimme coenunenust mapranua(ll), mapranua(IV), mapranma(VI) u
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

Pu3NUeCKUe U XUMHUYECKHUE CBOMCTBA KeEJe3a U ero coeAuHeHn. OKCUpl,
rugapokcunl v conu xenesza(ll) u xxeneza(Ill). [Tonyuenne u npuMeHeHHE xKele3a
U €ro CIUIaBOB.

PuU3NYECKHUE U XUMUYECKHE CBOMCTBA MeAU U €€ coennHeHuil. [lonyuenue u
MPUMEHEHHUE MEJIU U €€ COSTUHEHUM.

[{uHK: nonmyyeHue, pU3nIecKue 1 XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA

OKCHJA ¥ TUAPOKCHUIA [IUHKA, TUAPOKCOKOMILICKCHI IMHKA. [[puMeHeHne uHka u
€ro COeIMHEHU.

JKCIepUMEeHTAJIbHbIE METO/IbI M3YUYEeHHs BelleCTB U UX NpeBpalleHu i
N3ydenue oOpa31ioB HEMETAJLUIOB, TOpEeHUE cephl, hocdopa, xene3a, MarHus B
KHCIJIOPOJE, U3yUYECHHE KOJUIEKINN «MeTalibl U CIIaBbl», B3aUMOJACHCTBUE
IIEJIOYHBIX U IE€JI0YHO3EMENIbHBIX METAJIJIOB C BO/IOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB), B3aUMOJICHCTBHIE IMHKA U XKeJle3a C PACTBOPAMM KHUCIIOT U
11€JI0Y€EH, KAUeCTBEHHBIE PEAKIIMM Ha HEOPTaHWUYECKHE aHHOHBI, KATUOH BOJOPOAA
Y KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE THIPOKCHUOB AIIFOMUHUS U IUHKA C
pacTBOpaMM KUCJIOT U LIEJN0YEH, pElIEHUE SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEMaM
«T"anorensn», «Cepa 1 €€ coeAMHEHUS», «A30T U GOoCcHOp U UX COSTUHEHUSY,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYIID.

XuMHus ¥ )KU3Hb
Ponb xuMuu B 06ecie4eHn yCTOMYMBOrO pa3BuTHUs yesnoBeuecTBa. [Tonstue o
Hay4YHBIX METOJaX MTO3HAHUS U METOJO0JIOTUM HAyYHOr0 ucciuenoBanus. Hayunsie
MPUHIUIIBI OPraHr3alui XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CIOCOOBI
NOJIYYEHHS BXKHEHIINX BEIIECTB (Ha MPUMEpPE MPOU3BOJACTBA aMMHAKa, CEPHOMI
KHUCJIOThI, MeTaHoJ1a). [IpoMblIlieHHbIE CIOCOOBI OTYUYEHHUSI METAJUIOB U CILIaBOB.
XUMUYECKOE 3arpsi3HEHUE OKPYIKaIoIEel Cpelibl U ero nociencTsus. [lpobrema
nepepabomku omxo008 u No60YHbIX NPoOYKkmos. Ponb XuMun B 00eCIICUCHUH
DHEPreTUYECKON 6e30macHOCTU. [Ipunyunsl «3e1EHOU XUMUUY.

XuMus ¥ 310pOBbe YyenoBeka. JlekapcTsenHble cpeacrsa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIUIIMHBI.

XUMMSI IUIIHA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J0OAaBKU. Posib XuMuu B
oOecIieyeHUH ITUIIEBOI OE€30IaCHOCTH.

Kocmernueckue u nappromepusie cpenctsa. beiroBas xumus. [TpaBuia
0e30MacHOr0 UCIOIB30BAHUS MPENAPATOB OBITOBOM XMMHUHU B MMOBCETHEBHOM
KU3HH.

XUMHS B CTPOUTENBCTBE: BaKHEUIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT,
OCTOH).



XuMHus B CENBCKOM XO03stiicTBe. OpraHnYecKre U MUHEpaIbHbIC YA0OPCHHUS.
CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMHUKa.
Mamepuanwi ons snexkmponuxu. Hanomexuonoeuu.

Pacuérnbie 3agaun

Pacuérsl: macchl BemecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE WM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEILIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIIU OAHO U3
BEILIECTB UMEET NMPUMECH, MacChl (00BEMA, KOJIMUECTBA BEILIECTBA) MPOYKTa
pEeaKIuu, €CIU OJIHO U3 BEUIECTB JIaHO B BUJIE PacTBOpPA C ONpPEICIEHHON
MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOW JI0JIM U MOJISIPHOMN
KOHIICHTpPAIMU BEILIECTBA B PACTBOPE, A0JIM BbIXO/1a MPOIYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHble CBA3M
Peanuzanust MeXNpeMETHBIX CBSI3eH IPU U3yUYEHUU O0I1Iel U HEeOPTraHUYECKON
xumuH B 11 kacce ocyliecTBIsETCS Yepe3 UCTOIb30BaHNE KaK 00X
€CTECTBEHHO-HAYYHBIX MOHATUM, TaK U IOHATUN, IPUHATHIX B OTAECIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.
OO011e ecTeCTBeHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBIN (aKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKAIIHS, IEPUOAUYHOCTh, HAOII0ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

®dusuka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIbI, PaIUOAKTUBHOCTb, MOJIEKYJIa, DHEPTE€TUUECKUN YPOBEHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA, UCAJIbHBIN ras,
(dbu3nYecKre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: knerka, opranusM, 3Kkocuctema, ouocdepa, MetTadoan3M, Makpo- U
MUKPOIJIEMEHTBI, O€JIKU, )KUPBI, YTIIEBOIbl, HYKJICUHOBBIE KUCTIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO,

PECYPCHI.
TeXHOIOrUs: XUMHUYECKAsl IPOMBIIIJICHHOCTh, METAJUTYPI s, CTPOUTEIIBHBIC

MaTCpualkbl, CEIBCKOXO03SMCTBECHHOC IMPpOU3BOACTBO, ITMIICBAA ITPOMBIINIJICHHOCTD,
(bapMaI_IeBTI/I‘IGCKaH IMPOMBINIJICHHOCTD, ITPON3BOACTBO KOCMCTHYCCKHX
npemnaparoB, IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAs
IMPOMBINIJICHHOCTh, HAHOTCXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUM C CUCTEMHO-IESITEIbBHOCTHBIM MOJX0/IOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeAMETa « XUMHUS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BIJICICHBI CAEAYIONINE COCTABIISIONINE: OCO3HAHUE
O0OYYarOIIMMUCS POCCUMCKON IPaKIaHCKON MIEHTUYHOCTH; TOTOBHOCTb K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHUIO; HATMYUE MOTUBALIUU K
00y4eHUI0; TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCSl PYyKOBOJICTBOBATHCS
MPUHATHIMH B OOIIECTBE TIPABUIIAMHI 1 HOPMaMH TTOBEACHUS; HATHYNE
IPaBOCO3HAHUS, IKOJIOTMYECKOM KYJIBTYpbl; CIOCOOHOCTh CTaBUTh LEIH H CTPOUTH
YKW3HEHHBIE TIJIAHBI.

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS TPEAMETA « XUMHUS» OTPAKAIOT
c(hOpMHUPOBAHHOCTH OTBITA TTO3HABATEIHLHON U MPAKTUYECKOU JIEATETLHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPeAMETa « XUMHUS» OTPAKAIOT
c(hOpMHUPOBAHHOCTH OTBITA TTO3HABATEILHON U MPAKTUYECKOU JIEATETbHOCTH
0Oy4JaromMxcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON AESTEIHHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COIMANIBHBIX HOpMaxX U MpaBUIaX MEKIUYHOCTHBIX OTHOIIEHUN
B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JACATEILHOCTH MPU CO3/ITaHUH YUEOHBIX
MIPOEKTOB, PEIICHNN YUCOHBIX U MMO3HABATEIbHBIX 3a]1a4, BBITIOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YU€OHOH JACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIECIUIO
OTE€YECTBEHHON XMMUH;

YBaXEHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUH U MPAKTHUECKOTO
MPUJIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JJAHHBIE HAYKH €CTh PE3yJIbTaT
JUTUTEIBHBIX HAOIIOACHUM, KPOMTOTIMBBIX SKCIIEPUMEHTAIBHBIX MTOMUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJIYYEHHUH U MOCJIEIYIOIEM aHATIN3e
nH(pOpMaIIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOrO CO3HAHWA, 3TUYECKOrO NOBEeAEHMS;



OLICHMBATh CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEAEHUE U MMOCTYNIKH CBOMX TOBAPHILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIEACTBUM
MIOCTYTKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 3[I0POBbSI:

MOHMMAaHUSA [IEHHOCTEH 3/J0pPOBOTO U OE30MacHOTO 00pa3a KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY
310POBBIO;

coOJII0ICHUS TTPaBUIT 0€30MMacHOr0 OOpallleHUsI C BEIIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAaHUA [IEHHOCTHU MPaBIJ UHAUBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOTO
IOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 30POBBIO U KU3HU JOJEH;

OCO3HaHUs MOCIEACTBUN U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIIOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIE0BATEIbCKOM
JESTEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrHX BUIAX
NEATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE YYaCTHE B PEIIEHUU MPAKTUYECKUX 3a]a4 COLUATIbHOM
HaIIPaBJIEHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K NPAKTUYECKOMY U3yUYEHHUIO Npodeccruil pa3anyHoro pojia, B TOM YHUCIIEe
Ha OCHOBE NMPUMEHEHUS NMPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHJIMBHIyaIbHOW TPAEKTOPHH 00pa30oBaHus,
Oyayuieil mpodeccuu u peaan3auu COOCTBEHHbBIX )KU3HEHHBIX TUIAHOB C YYETOM
JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN
00I11eCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1€JIECO00PA3HOT0 OTHOIIEHUSI K MPUPOE KaK UCTOUYHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHUS ITI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHOM CPEJibl;
OCO3HAaHMSI HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTUKEHUN XUMUU JIJIs1 PEILICHUS
BOIIPOCOB PAI[MOHAIBHOTO MPUPOONOIB30BAHMS;

AKTUBHOTO HENPUATHS ACUCTBUN, IPUHOCALLUX BPE OKPYKAIOIIEH TPUPOJHON
cpelie, yMEHHs! IPOTHO3UPOBATh HEOJIATOMPHUSATHBIE SKOJIOTUYECKHUE TTOCIEICTBUS
MPEANTPUHUMAEMBIX IE€MCTBUM U MPEAOTBPALLATh UX;

HaJIM4YHsl pa3BUTOrO 3KOJOTHYECKOrO MBIIUICHHUS, SKOJOTHYECKON KYJIbTYPBI,
OIBITA JAESTEIBHOCTH IKOJIOTMYECKOI HAPAaBIEHHOCTH, YMEHHS

PYKOBOJICTBOBATHCSI UMM B ITI03HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAIIBHOM



MIPaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOTIOTUN
xemohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHEU(DUKN XUMHUH KaK HayKHd, OCO3HAHUS €€ pou B POPMHUPOBAHUHT
PalMOHANBHOTO HAYYHOTO MBIIIUICHHMS], CO3/IaHUU LIETIOCTHOTO MPEACTABICHUS 00
OKPY’KAIOIIEM MHUPE KaK O EAUHCTBE MPHUPOBI U YETIOBEKA, B TOZHAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHUS MPUPOTHOTO
paBHOBECHS;

yOEXKIEHHOCTH B 0COOO0M 3HAUMMOCTHA XUMUU JJII COBPEMEHHOM ITUBUIIM3AIINN: B
e TYMaHUCTUYECKON HAIIPABICHHOCTH M BaXKHOM POJIM B CO3/IaHUH HOBOM Oa3bl
MaTepUAIbHON KYJIbTYPhI, B PEIICHUH TJI00aTBHBIX MPOOJIEM YCTOMUYHUBOTO
Pa3BUTHS YETIOBEUYECTBA — CHIPbEBOM, SJHEPTETUUECKOM, MUIIEBOU B IKOJTOTUYECKOMN
0€30MacCHOCTH, B Pa3BUTUM MEAUIMHBI, 00€CTICUCHUH YCIOBHI YCTIEIIHOTO TPyIa
Y DKOJIOTUYECKH KOM(POPTHOM JKM3HU KaXkKJA0TO YJIeHa OOIIECTBA;
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH: TIOHUMAHHUS CYIIIHOCTH METOJI0OB MO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH UCMOJIb30BATh MOJTy4YaeMbIe
3HAHUS JJIsl aHAJKM3a U OOBACHEHUS SABJICHUN OKPYKAIOLIEro MUupa 1
MPOUCXOMSIINUX B HEM U3MEHEHHH, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKITIOYEHUS Ha
OCHOBE Hay4HbBIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IEIbI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HUCIIOIH30BATh XUMUYECKUE 3HAHUS JITIST PEIICHMUS
po0JIeM B peasbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIBCKOMN NeSITEIbHOCTH;

TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaAHUIO,
K AaKTUBHOMY TOJTyY€HUIO HOBBIX 3HAHUM MO XMMUU B COOTBETCTBUU C
YKU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSAM TpyJia B pa3IMuHbIX chepax npodeccuoHaabHON
JEATEeIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPaAMMbI TT0 XUMHUH Ha YPOBHE
CpelHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC U (DOPMHUPOBAHUS MHUPOBO33PCHHS 00YIAFOIIIHXCS
MEXKTUCITUTUTHHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYIHBIC TIOHATHS, OTPAKAIOIIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHCIIU(PUKY METOI0B TTO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUs, IBJICHHE,
IPOIIECC, CUCTEMA, HAYYHBIN (paKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICOBaHKE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JAPYTHUE);



YHUBEpCaIbHBIC yaeOHbIE NeUCTBUS (MTO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
peryJsTuBHbIC), oOecneurBaroire GopMupoBanrue PyHKIIMOHATLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETESHITUH 00YJarOIIHXCS;

CTIOCOOHOCTH 00YYAIOIIMXCS UCTIOIB30BaTh OCBOSHHBIC MEXKIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIC NEUCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

MertanpeaMeTHbIE PE3YIbTAThl OTPAKAIOT OBJIAJICHUE YHUBEPCATIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornyeckue aeicTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh 1SN AEITEILHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCII0JIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIICHUS:
BBIJICJISITH XapaKTEPHBIE MTPU3HAKHU MMOHITUN U YCTAaHABJIMBATH UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKE TTOHATHS JIJIs1 OOBSICHEHUSI OTJICTBHBIX (DaKTOB U
SIBIICHUM;

BBIOMpPATh OCHOBAHUS U KPUTEPHUU ISl KJTaCCU(UKAIIMU BEIIECTB U XUMUYECKUX
peaKkuui;

YCTaHABJIMBATh MPUUYUHHO-CIICJICTBEHHBIC CBSA3U MEXKY U3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, IETyKTUBHBIE, 110
aHAJIOTHUH ), BBISBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTIOJIb3YEMbIE B XUMUHM CUMBOJIMYECKHUE
(3HAKOBBIC) MOJICIIH, TTPEOOPA30BLIBATH MOJICIIbHBIC MPEJCTABICHUS — XUMHUYCCKHUM
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUUYecKas (popMyia, ypaBHEHHUE XUMHUYECKOM
pPeaKIuy — MPH PEIICHUH YUeOHBIX MO3HABATENIBHBIX 1 MPAKTUYECKUX 3a/1ad,
MIPUMEHATH Ha3BaHHBIEC MOJICJIbHBIC MPEACTABICHUS JIJI BBISBICHUS XapaKTEPHBIX
MIPH3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUECKUX PEAKIIMIA.
ba3oBble nccienoBarTe/bCKHe A1eiiCTBUSA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX
peaxKLuii;

bopMyIMpOBATH 1S U 33]1a4d UCCIISI0OBAHUS, HCTI0JIB30BATh MOCTABJICHHbIE U
CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH! B KAYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI IS POPMHUPOBAHUS TUIIOTE3HI IO IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIaJIETh HaBBIKAMHU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U MTPOBEICHUS
YYEHHUYECKUX dKCTIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHM HAOIIOIaTh 32 XOI0M
mpoliecca, CaMOCTOSITEIbHO TTPOTHO3UPOBATh €T0 Pe3ybTaT, GOPMYITHUPOBATH



000OIIEHHS U BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIIaHHON paboTe;

pUOOpETaTh OMBIT YYEHUYECKON UCCIIeI0BATEICKON U TPOCKTHOM
NEeSATEIbHOCTH, MIPOSIBIISITH CIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUs MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3IuYHbIX
METO/IOB [TO3HAHMSI.

Pa6ora ¢ undpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOUYHUKAX MHPOPMAIUH (HAyYHO-TIOMYIsIpHAsT
JUTEepaTypa XUMHUYECKOTO COACPKAHUSI, CIIPABOYHBIE TTOCOOUSI, PECYPCHI
WuTepHera), aHanu3upOBaTh HHPOPMAIUIO PA3IUYHBIX BUAOB U (GOpM
IPEJICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTDh U
HENPOTHUBOPEUUBOCTH;

(dbopMyIIMpPOBaTh 3aMPOCH U MPUMEHSATH PA3INYHBIE METOBI IPU MTOUCKE U
orbope UHpopMaIK, HeOOXOUMOMN ISl BHIIOJHEHHS Y4eOHBIX 3aa4
OIPEAECIIEHHOTO TUIIA;

IpUOOpeTaTh OIBIT UCIOJIB30BaHU HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIIBHYIO (POPMY IIPEICTaBICHMUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA IIPU pabOTE C XUMUYECKON
uH(pOopMaUen: TPUMEHATh MEXIIPEIMETHbIE ((PU3MUECKHE U MATEMaTHYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIATHOCTH.
KomMMmyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4YeOHbIE 1eiiCTBUA:

3aJ1aBaTh BOMPOCHI IO CYILIECTBY 00CYk AaeMON TEMbI B XO/1€ JUAJIOTa U/WIH
JUCKYCCHUHU, BBICKA3bIBaTh UJIeU, GOPMYIINPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C MIPE3EHTAIEN pe3yIbTaTOB I03HABATEILHON JAESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJTHEHUH
XUMHYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKOM pabOThI 10 UCCIEA0BAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaU3alMi y4eOHOTO MPOEKTa, U (POPMYITUPOBATH BHIBOIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIIEOBAHHUM IMTyTEM COTIIACOBAHMSI TTO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YyHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUA

CaMOCTOSITENIbHO MJIAHUPOBAThH M OCYILIECTBIISITh CBOIO TO3HABATENIbHYIO
NeSITENIbHOCTD, OTpeieNisas €€ 1eNId U 3a7jaud, KOHTPOJIMPOBATh U IO MEpe
HEO0OXOIMMOCTH KOPPEKTUPOBATH Mpe/jIaraeMblil arOPUTM JIEHCTBUIA TTPU
BBHITIOJIHEHUH YI€OHBIX M UCCIIEI0BATEIIbCKUX 3a/1a4, BEIOMpATh Hanboiee
3¢ (EeKTUBHBIN CTIOCO0 UX PEIICHUs ¢ YIETOM MOJMYyUEHUS! HOBBIX 3HAHUMN O
BEIIECTBaX U XUMUYECKUX PEAKIUsX;

OCYIIECTBISITH CAMOKOHTPOJIb I€ATEIHLHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOLICHKH.



[IpenMeTHbIEC pe3yabTaThl OCBOCHHUS MIPOrPAMMBI 110 XUMUHU Ha YIiyOJaEHHOM
YpOBHE Ha YPOBHE CPEAHET0 001Iero 00pa3oBaHus BKIIOUYAIOT ClIEIUPUIECKUE
JUTsl y4eOHOTo npeameTa « XUMUS HaydHbIe 3HAaHUS,, YMEHUSI U CTIOCOOBI AeCTBUI
M0 OCBOCHUIO, UHTEPIPETALMH U MPE0oOPa30BAHUIO 3HAHUM, BUJIBI IEATEIIbHOCTH
0 MMOJYYEHUIO HOBOT'O 3HAHUS M NPUMEHEHHIO 3HAHUW B Pa3IMYHBIX yU4EOHBIX
CUTYalIUsIX, & TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYalUSIX, CBSI3aHHBIX C XuMuel. B
porpamMme Mo XMMUU MIPEAMETHBIE PE3YJIBTATHI IPEICTABIIEHBI 10 FOJIaM
U3YUYECHHUS.

HPEIMETHBIE PE3YJIBTATBI
10 KJIACC
[IpeameTHbIE PE3yNbTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHsD OTPaKaroT:
c(hOpMUPOBAHHOCTD MPEJICTABICHUIN: O MECTE U 3HAYCHUU OPTaHUYE€CKON XUMUU
B CUCTEME €CTECTBEHHBIX HAYK M €€ POJIM B 00€CIIEUEHUH YCTOMUHNBOTO Pa3BUTHS
YEeJIO0BEYECTBA B PEIICHUH MIPOOJIEM SKOJIOTMUYECKOM, YHEPTETUUECKON 1 MUILIEBOU
0€3011acCHOCTH, B Pa3BUTUH MEIULMHBI, CO3/1aHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB HEPTUHU, B 00ECIICUEHNN PALIMOHAIIBHOTO MPHUPOIOTIONb30BaHMS, B
(GopMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpbl YEJIOBEKA, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM
cpene;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHMM, KOTOPAsl BKJIFOUYAET:
OCHOBOITOJIATAOIINE MOHATUS — XUMUYECKHUI 3JIEMEHT, aTOM, AJIpO U AIEKTPOHHAS
00oJtouKa aroma, S-, pP-, d-aTOMHBIC OPOUTAIH, OCHOBHOE U BO30YKAEHHOE
COCTOSIHUA aToMa, THOpUAN3alMs aTOMHBIX OpOUTaei, NOH, MOJIEKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIIECHUSI, XUMUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEpOIHBIN CKeNleT, (PyHKIMOHAIbHas
rpynna, pagukai, CTpyKTypHbIe (popMyIibl (pa3BEPHYTHIE, COKPALIEHHBIE,
CKEJIETHBIE), U30MEPUS CTPYKTYpHAsi U IPOCTPAHCTBEHHAs (reOMeTpruYecKas,
onmuyeckast), N30Mepbl, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YTIJIEBOJOPOIbI,
KHCIJIOPOJ- M a30TCOAEPIKALIUE OPraHUYECKUE COETMHEHHSI, MOHOMED, ITOJIMMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoamnueckuit 3akon [[.1. MenneneeBa, Teopusi CTPOCHHS OPraHUYECKUX
BemecTs A.M. byTiiepoBa, 3aKOH COXpaHEHHs MACChl BELECTB, 3aKOH COXPaHEHHUSI
Y TIPEBPAILCHUS SHEPTUU NPYU XUMUUYECKUX PEAKIHSIX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIeKAIINE B OCHOBE
MOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHUM; TPEICTABICHUS
0 MEXaHU3MaX XUMUYECKUX PEAKIUH, TEPMOIMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbIN 3P ekTsl, opueHTanTsl [ u Il pona);
(baKTOoJOrMYECKHEe CBEJIEHUS O CBOICTBAX, COCTaBe, MOJyYeHUH U O€30MacHOM
UCITIOJIb30BAaHUHU BAKHENUIINX OPraHUYECKHUX BEIIECTB B OBITY U IPAKTUYECKON



NeSATETLHOCTH Y€JI0BEKa, OOITUX HAYIHBIX MPUHIIMITAX XUMUIECKOTO
MIPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METaHOJIA, TepepadOTKU HEPTH);
c(hOpMHUPOBAHHOCTh YMEHUI: BBISIBIISTH XapaKTepHbIC MPU3HAKU MOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS TIPH
OMKMCAHUH COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COCANHEHUM;
c(hOpMHUPOBAHHOCTh YMEHMUIA:
UCITIOJIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY JIJIS COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (OPMYIT OPTaHUUECKUX
BEIIIECTB;

COCTaBJISITh YPAaBHCHHSI XUMUUYECKHUX PEAKIIUNA U PACKPBIBATH UX CYIITHOCTD:
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX PEAKIHI TOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO0AIaHCa ATUX PEaKIHil, peakuii HOHHOTO OOMEHAa MMyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TOTaBIMBATH MOJIEIIA MOJIEKYJI OPTaHUYECKUX BEUIECTB IS WILTIOCTpaIuu
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAIICKHOCTh U3YYCHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHHUIO K ONPECIEHHOMY
KJIACCy/TpyNIe COeIMHEHUN, 0aéamb UM Ha3BaHUS MO CUCTEMATHYECKOM
Homenkiatype (IUPAC) u npusooums TpuBuaIbHble Ha3BaHUS JJIS1 OTJEIBHBIX
MpeICTaBUTENIeH OPraHUYECKUX BEUIECTB (ITUIICH, alleTUIICH, TOJIYOJI, TJIULEPHUH,
ATUJICHTJIMKOb, (eHO, (opMabACTH I, alleTAIbICTH/I, AllETOH, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEApUHOBAS, OJICHHOBASI, TAJIbMATUHOBASI KUCIIOTHI,
TVIMIVH, aJJaHuH, MaJIbT03a, PPyKTO3a, aHWINH, TUBUHIII, U30IIPEH, XJIOPOTIPEH,
CTUPOJ U JIpyTHUE);

c(hOpPMHPOBAHHOCTh YMEHUS OMPEICIATh BU XUMUUECKON CBSI3U B
OpPTaHUYECKUX COSTUHEHUSAX (KOBAJICHTHASI M HOHHAS CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHSTh TIOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A.M. ByTtieposa 115t 00bsiCHEHNS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3nUYeCcKue
¥ XUMHYECKUE CBOMCTBA TUMTUYHBIX MPECTABUTEIICH PAa3IMUHbIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKaJIUECHOB, AJIKUHOB,
apOMAaTUYECKHUX YTIIEBOJAOPOIOB, CIUPTOB, ajIbJACTUI0B, KETOHOB, KApOOHOBBIX
KHCIIOT, MPOCTBIX M CIIOKHBIX d(PUPOB, )KUPOB, HUTPOCOCTUHEHU U aMUHOB,
aAMUHOKHCIIOT, OEIIKOB, YIIIEBOJOB (MOHO-, IU- U TIOJTMCAXaPUIOB),
WJUTFOCTPUPOBATh TCHETHUECKYIO CBS3h MEXKY HUMHU YPaBHCHHUSIMHU
COOTBETCTBYIOIINX XHMHUYECCKUX PEAKIIMH C HUCITOIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHUPOBAHHOCTH YMEHUS TTOATBEPIKIATH HA KOHKPETHBIX TPUMEPAX
XapaKTep 3aBUCUMOCTH PEAKITMOHHOU CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH M THUITa KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BJIMSHUS ATOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro epepadboTKu 1
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTH BIAJACHUS CUCTEMOM 3HAHUHN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOJII0IEHUH, U3MEPEHUH, MOJICIIMPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHSITH OCHOBHBIE OTEPALUH MBICIUTEIbHON
NEATEeTLHOCTH — aHAIM3 ¥ CUHTE3, CpaBHEHUE, 00001IIeHre, CHCTEMATHU3AIIHIO,
BBISIBJICHUE TPUUMHHO-CJICICTBEHHBIX CBA3EH — /ISl U3y4Y€HUsI CBOMCTB BEILIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHU . BBISIBJISATH B3AMMOCBSI3h XUMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MIPEIMETOB JIJIs
00Jiee 0CO3HAHHOTO MOHUMAHHUSI CYIIIHOCTU MAaTEPUAIbHOTO €UHCTBA MUPA,
UCII0JIb30BATh CUCTEMHBIC 3HAHUS IO OPTAHUYECKOW XUMUU I OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMUPOBAHHOCTh YMEHUI . IPOBOJAUTH PACUETHI 110 XUMUUECKUM (HOopMysIam
U YPABHEHUSIM XUMHUYECKUX PEAKIIUMA C UCTIOIb30BaHUEM (PU3NYECKUX BEITUUYHH
(Macca, 00bEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPUIYIOITUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI M0 HAXOXKJICHUIO XUMUYECKON (HOPMYJIbI
BEILIECTBA 10 U3BECTHBIM MACCOBBIM JIOJISIM XUMHUUYECKUX IJIEMEHTOB, TPOIYKTaM
CrOpaHusl, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, aHATTU3UPOBATH U OIICHUBATH C

MO3UIINHI YKOJIOTUYECKON 0€30MaCHOCTH MOCIEACTBUS OBITOBOM U
MPOU3BOJICTBEHHOM JAEATEILHOCTH YEIOBEKA, CBA3aHHOM C mepepadoTKOM
BEIIIECTB, UCIIOJIL30BATh MOJYYEHHBIE 3HAHUS ISl IPUHSATHS TPAMOTHBIX PEIICHUM
po0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATEIHHO IJIAHUPOBAThH U MIPOBOAUTH
XUMUYECKUN IKCTIEPUMEHT (TIOJTyYeHHUE U NU3YUYEHUE CBONCTB OPraHUYECKUX
BEILIECTB, KAUECTBEHHBIE PEAKLIMH YIIIEBOAOPOAOB PA3IUYHBIX KIACCOB U
KHUCJIOPOACOIEPKAITUX OPraHUYECKUX BEIIECTB, PEUIEHUE SKCIEPUMEHTAbHBIX
3aJ1a4 Mo Pacrno3HaBaHUIO OPTAaHMYECKUX BEIIECTB) C COOJIOICHUEM MPABUIT
0e30macHOro 0OpaIlleHus ¢ BEIECTBAMH U Ja00OPATOPHBIM 000pYAOBaHUEM,
bopMyIMpOBAThH 11E€ITh UCCIIEAOBAHMS, IPEACTABIATH B pa3Iu4HON popme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

co0JIr01aTh TIpaBUiia SKOJOTHUECKH 11e51eCO00pa3HOTO MOBEICHUS B OBITY U
TPYIOBOM JIEITEIHLHOCTH B I[EJISIX COXPAHEHHS CBOETO 3710POBbsI, OKPYIKarOIIeH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;
OCO3HAaBaTh OMACHOCTh TOKCUYECKOTO JCHCTBHS Ha KUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazaresis [1/1K;
aHAIM3UPOBAThH 11€JIECO00PA3HOCTh TPUMEHEHHUSI OPTAaHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;



c(hOpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIISITH IIEJICHANPABICHHBIN MOUCK
XUMHUYECKON MH(POPMAILIMK B PA3JIMYHBIX UCTOYHHUKAX (Hay4yHas U ydeOHO-Hay4YHas
JUTEpATypa, CpeacTBa MaccoBOi nHpopManuu, UHTEpHET U IpyTue), KpUTHIECKU
AHAIU3UpPOBaAmMb XUMUYECKYIO0 HHPOPMAILIUIO, nepepabamuvléams €€ 1
UCNOab308aMb B COOTBETCTBHUH C TIOCTaBJICHHON yueOHOM 3a1a4eil.

11 KJIACC
[IpeameTHbIE pe3yNbTaThl OCBOCHHS Kypca «O0111as 1 HeOpraHUuYecKask XUMUSD)
OTPAXaroT:

chOpPMHUPOBAHHOCTH NIPEICTABIICHUI: O MAaTEPUAIEHOM €AMHCTBE MUPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW MPUPOJIBI, O MECTE U 3HAUEHUH
XUMUH B CUCTEME €CTECTBEHHBIX HAYK U €€ poJiu B 00€CIEUeHUU YCTOMUYUBOTO
pPa3BUTHS, B PEIICHUN TTPOOJIEM IKOJIOTHUECKOM, YHEPTETUYECKON U TTUIIICBOM
0€30MacHOCTH, B pa3BUTHH MEAUIMHBI, CO3JJaHUH HOBBIX MAaT€pPUaIOB, HOBBIX
HMCTOYHUKOB DHEPTUH, B 00ECIIEYECHUH PAIIMOHATILHOTO MPUPOIONOJIb30BAHUS, B
dbopMHpPOBaHUY MUPOBO33PEHHUS U 001N KyIbTYphI UETIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHOM
cpene;

BJIaJICHUE CUCTEMOW XUMUUYECKUX 3HAHUM, KOTOPasl BKJIFOYAET:
OCHOBOIIOJIAraroLIMe MOHATUS — XUMUYECKUU 3JIEMEHT, aTOM, SIAPO aTOMa,
U30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToma, S-, P-, d-aToMHbIE OpOHUTAIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSTHUS aTOMa, THOPUAN3AINsS aTOMHBIX OpOUTaieil, OH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATETIBHOCTD, CTEIIEHb OKUCIICHHS,
XUMUYECKas CBSI3b (KOBAJICHTHAS, HOHHAS, METaJJINYecKasi, BOAOPOAHAs),
KPUCTaJUIMYECKas PEeUIETKA, XUMUYECKas PEAKILIHS, PACTBOP, SJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIUTHUUECKAS JUCCOLMALNS, CTETIEHb JUCCOLMAIINH,
BOJIOPOJIHBIN TTOKa3aTeNb, OKUCINUTENb, BOCCTAHOBUTEh, TEIIOBOU 2P (eKT
XAMHUYECKOMN peaKIuu, CKOPOCTbh XUMHUYECKOW peaKIuy, XUMHUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHUS IICKTPOIUTUIECKON AUCCOLUALIUN, TIEPHUOTUICCKUN
3akoH /(.. MeHzeneeBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALIEHUS JHEPTUU [IPU XUMUYECKUX PEAKIUAX, 3aKOH IIOCTOSTHCTBA COCTABA
BEIIECTB, 3aKOH JIEUCTBYIOMIUX MACC), 3aKOHOMEPHOCTH, CAMBOJIMUECKHUH S3bIK
XAMHWH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAHUSA
MIPUYAHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIICHUI; COBPEMEHHBIE
MPEJICTABICHUS O CTPOCHUHU BELIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U
HAJIMOJICKYJISIPHOM YPOBHSIX; TIPEICTABICHUS O MEXaHU3MaX XUMUYECKUX
peaxkuuii, TePMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUsI, 0 XUMUYECKOM PABHOBECHUH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€30MacCHOM
MCIIOJIb30BaHUN BOXKHEHIITMX HEOPTraHWUUYECKUX BEIIECTB B OBITY M IPAKTUUECKOM
NESATETLHOCTH Y€JIOBEKa, OOITUX HAYYHBIX MPUHIIUIAX XUMUIECKOTO
MIPOU3BOJCTBA;



c(hOpMHUPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIE PU3HAKHU MOHATHUH,
YCManasenueams X B3aUMOCBSA3b, UCHOIb3084Mb COOTBETCTBYIOIINE OHATHUS MIPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJIS
COCTaBJICHHS (POPMYJT BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHA,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTH YMEHUS OINPENETATh BAJICGHTHOCTh U CTENIEHb OKUCIICHHS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSX, BUJI XUMUYECKOM CBA3M (KOBaJICHTHAs,
WOHHAsl, METAJUTMYECKast, BOJOPOJAHAS ), TUIl KPUCTAJUIMYECKON PEIIETKI
KOHKPETHOT'O BEIECTBA;
c(OpPMUPOBAHHOCTH YMEHHS OOBSICHITH 3aBUCUMOCTD CBOIMCTB BEILIECTB OT BHUJIA

XUMHUYECKOH CBS3HM U THUITA KPUCTAIUIMYECKON peIETKHA, OOMEHHBIN U JJOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIGHTHOW CBA3H;

c(hOpPMUPOBAHHOCTh YMEHUI : KJIACCU(ULIUPOBATH: HEOPraHUYECKHUE BEILIECTBA
M0 UX COCTAaBYy, XUMUYECKHE PEAKIIUHU 0 PA3IUYHBIM MpU3HAKaM (YUCITY U
COCTaBYy pearupyrolyx BEeIIEeCTB, TEMIOBOMY 3PPEKTy peaklinu, U3MEHEHUIO
CTETICHEH OKUCIICHHS 2JIEMEHTOB, 00PAaTUMOCTH, YYaCTHIO KaTajlu3aropa u
JIPYTHUE); CAMOCTOSITEIBHO 8blOUpamb OCHOBAHUS I KPUTEPUU IS KIIaCCU(PUKALINU
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKLINUM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MIEpHOUYECcKOT0 3akona .M.
MenneneeBa 1 1EMOHCTPUPOBAThH €TI0 CUCTEMATU3UPYIOILYI0, OObSICHUTEIbHYIO U
IMPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHUPOBAHHOCTh YMEHUI: XapaKT€PU30BATh AJIEKTPOHHOE CTPOCHUE
aTOMOB U MOHOB XMMHUYECKHUX 3JIEMEHTOB NIEPBOTO—YETBEPTOrO NMEPUOIOB
[Tepunonnueckoii cucremsl .M. MeHneneeBa, UCob3ys MOHATHS
«IHEPreTUYCCKHE YPOBHMY», «IHEPTETHUECKUE ITOTYPOBHIY, «S-, P-, -aTOMHBIC
opOUTANINY, KOCHOBHOE U BO30YKIEHHOE SHEPIE€THUECKUE COCTOSTHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKHX JIEMEHTOB M MX
COEQMHEHUH M0 nepuoaam u rpynnam [lepuoanueckon cucremsr .M.
MeneneeBa, BaJ€HTHBIE BO3MOKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHUCHIBATH) OOIIIHE
XMMHUYECKHUE CBOICTBA BEILIECTB PA3IUYHBIX KIACCOB, HOOMEEPHCOAMb
CYILIECTBOBAHHME T€HETUYECKON CBSI3U MEXKIY HEOPIraHUYECKMMU BEILIECTBAMH C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPECTBOM COCTABJICHHUSI JIEKTPOHHOTO OanaHca
ATUX PEAKLUM; peaKuii HOHHOTO OOMEHa MyTEM COCTABJICHHUS UX MOJTHBIX U
COKpAILLIEHHBIX HOHHBIX YPABHEHUI; pEaKLIUN TUAPOJIN3A; peaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );



c(hOpPMHUPOBAHHOCTH YMEHUS OOBICHATH 3aKOHOMEPHOCTH TIPOTEKAHMS

XUMUYECKUX PEAKIUN ¢ YIETOM UX SJHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep
M3MEHEHHS CKOPOCTH XMMUYECKOW PEAKIIMU B 3aBUCUMOCTH OT Pa3INYHBIX
(bakToOpoB, a TaKXKe XapaKTep CMEIICHHUsS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

c(hOpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUECKHUE PEAKIINH, JIeKAIIHNE
B OCHOBE MPOMBIIIJICHHOTO TOJIyY€HHsI CEpHOM KUCIOThI, aMMHUaKa, 0011ue
HayYHbIE IPUHIIUIBI XUMUISCKUX MPOU3BOJICTB; IIEIECO00Pa3HOCTh IPUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHHUS
COOTHOIIICHUS PUCK-TIONb3A;

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MIPEIMETOB JIJIs
00Jiee 0CO3HAHHOTO MTOHUMAHHUSI MATEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHUS IPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM MOHSATUN
«MaccoBas JI0J151 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHUEHTPALUS; MACChI
BEII[ECTBA UM 00BEMA Ta3a 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB; TEILIOBOTO 3¢ deKTa
peaKuuu; 3Ha4YEHNs BOJOPOJIHOTO MOKA3aTeNsl pACTBOPOB KUCIIOT U IIEJIOYEH C
M3BECTHOM CTETEHBIO AUCCOLUAIINN; MacChl (00BEMA, KOTMYECTBA BEIIECTBA)
MPOAYKTa PEAKLIUH, €CIIM OAHO U3 UCXOJHBIX BEIIECTB AAHO B BUJIE PACTBOpA C
OnpeIeIEHHOM MacCOBOM 10JIel paCTBOPEHHOIO BEIIECTBA UM JAHO B U30BITKE
(MMeeT MpUMECH ); I0JIM BBIXOJa IPOAYKTa PEAKIUU; OOBEMHBIX OTHOIICHHHA
rasos;

c(hOpPMUPOBAHHOCTh YMEHUI . CAMOCTOSITENILHO IIJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUN IKCIIEPUMEHT (IIPOBEICHUE PEaKLUii HOHHOTO OOMEHa,
MOATBEPKACHUE KAUECTBEHHOT'O COCTaBa HEOPTaHUUECKUX BEILIECTB, ONPE/IETICHUE
Cpeabl paCTBOPOB BEIIECTB C TOMOIIbIO WHIUKATOPOB, H3yYEHUE BIUSHUS
pa3nuYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKON PEaKIIUU, PEIICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4 110 TemMaM «Metamibsy u «HeMeraiey») ¢
coOJII0/IeHEeM TTpaBuiI 0€30MacHOT0 0OpaIleHus ¢ BEIECTBAMU U JTJaOOPaATOPHBIM
obopynoBaHueM, GOpMyIHPOBATH 1EIb UCCISIOBAHUS, NPeOCmAasisims B
pasznu4HoOi (popme pe3yNbTaThl SKCIEPUMEHTA, AHAIUZUPOBAMb Y OIICHUBATH UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJIIOaTh MIPaBUJjia MOJIH30BAHUS XUMUYECKOM
MOCYI0M U JTA0OPATOPHBIM 000PYA0BaHUEM, OOpAIlIEHUS C BEIIECTBAMU B
COOTBETCTBHUH C MHCTPYKIUSIMH TI0 BBITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKHUX
OTIBITOB, SKOJIOTMYECKHU 11€JIECO00PA3HOI0 MOBEACHUS B OBITY U TPYI0BOM
JEATEIIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 37I0POBbsI, OKPYIKAIOIIEH TPUPOTHON
Cpellbl U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABAMb ONTACHOCTh
TOKCHUYECKOTO JIEUCTBUS HA KUBbIE OPTaHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BENIECTB, MOHMMas cMbIci noka3arens [1K;

c(hOpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IEJICHANPABICHHBIN TTOUCK

XUMUYECKON MHGOPMAIINH B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U ydeOHO-Hay4IHAas



JUTepaTypa, CpeAcTBa MaccoBoil nH(popmanuu, IHTepHET U qpyrue), KpUTUYECKU
aHaJM3UPOBATh XMMUYECKYI0 HH(DOpMAIIUIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.
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U UX nepepadoTka
Hroro 1o pasneny 19
Paznea 3. Kuciopoacoaepskamue opranndeckue coefnHenus (20 yacos)
3.1 Crnuptsl. Genon 4 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

Anpaerunpl. KapOOHOBBIE KUCITIOTHI.

https://academy-

3.2 9 content.apkpro.ru/lesson/8664b319-
Croxmuie Supr! 0ba3-4945-b076-ch7ae5858090
https://academy-
3.3 VrieBoasl 7 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo pazueny 20

Pa3znen 4. A3oTconepkamue opranndeckue coexuHenus (7 4acos)

https://academy-

41 AMHHBI. AMIHOKHCIIOTBL. benku 7 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Htoro no pazneny 7
Pa3zgea S. BoicokomoJieky/JisipHble coeluHeHud (5 4acoB)
5.1 IInactmaccel. Kayuyku. Boiokna 5 https://lesson.edu.ru/04/10
Hroro no pazgeny )
Pa3znen 6. Oprannyeckasi XuMusi, 4eJI0BEK U 9 https://lesson.edu.ru/04/10
npupoaa (2 yaca)
https://academy-
TMosTopenne (6 uacos) 6 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

IMOYPOYHOE IIVTIAHUPOBAHUE
10 KJTACC (2 yaca B HeeJ110)

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3yuyeHHsi oOpa3oBaTeibHbIE pecypchl
padoThI padoThI
IToBTOpEHNE OCHOBHBIX

1-2 BOIIPOCOB HEOPraHUYECKON 2
XUMHUH

3 Bxosimuii KOHTPOITb 1
Pasznea 1. TeopeTruueckue
OCHOBBI OPraHNYecKOi XUMUH
(6 yacoB)

IIpenmeT opraHnYecKOil XMMUH, https://academy-

4(1) e BOBHUKHOBEHHE, PA3BUTHE U 1 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efb16fa49f6a

5-6 (2 Teopus cTpoeHUsT OpraHUYECKUX https://academy-

3 coenuHenuit A. M. bytneposa, 2 content.apkpro.ru/lesson/c935a58c-

) €€ OCHOBHBIE TIOJIOKEHUS abOe-4¢59-9dcf-20517ae4b52e
https://academy-

7(4) CocTosiHHE AIIEKTPOHOB B aTOME 1 content.apkpro.ru/lesson/726ee099-

e1a9-410f-b8be-b4cb589aeadl
DNeKTpOHHAs IPUPOJIA https://academy-

8(5) XUMHYECKHUX CBSI3CH B 1 content.apkpro.ru/lesson/726ee099-
OPTaHUYECKUX COETUHEHUSIX e1a9-410f-b8be-b4ch589aeadl
IIpencrasnenue o https://academy-

9(6) KJIaccu(UKAIUU OPraHHYECKIX 1 content.apkpro.ru/lesson/726ee099-

BemecTB. HoMeHnknaTypa

e1a9-410f-b8be-b4ch589aeadl



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

(cucremaruueckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYeCKUX BEIICCTB

Paznen 2. Yruesoaopoasi (19
4acoB)

AJkanbl (7 yacoB)

10-11 AJKaHBI: COCTaB U CTPOCHHE https://academy-

12 ' . p ’ content.apkpro.ru/lesson/258ddc06-

(1-2) TOMOJIOTHHCCKIH PAL ec23-473c-b3d7-ed82fcaddd02

o https://academy-

12-13 M —

(3-4) CTall i aTan — HpoCTeHtiie content.apkpro.ru/lesson/258ddc06-
TpEACTABUTCIH lIKAHOB ec23-473c-h3d7-ed82fcaddd02
IIpakTuyeckas padora Ne 1 https://academy-

14(5) KauecTBenHoe onpenenenue Nel content.apkpro.ru/lesson/258ddc06-
YTJIEBOAOPOAOB ec23-473c-b3d7-ed82fcaddd02

1516 Pemenue 3amau Ha HaXOXKIEHUE https://academy-

(6-7) MOJIEKYJISIPHOM (OPMYIIBI content.apkpro.ru/lesson/7dada027-
ra3o00pa3HoOro yrieBoaopoaa 8448-418f-b416-fhaledd4ab6d
| yveTBepTH — 16 ypokos
Auakensl (7 4acoB)

https://academy-
17-18 A :
(1-2) HKUGHH COCTaB 1 CTPOCHIE, content.apkpro.ru/lesson/4038171e-
) chomCTRa 4158-4bd1-ae98-18dc1cfh9399
DTUJICH U IPOITUIICH —

19 (3) MPOCTEUIINE NPEICTABUTEIN https://lesson.edu.ru/04/10
aJIKEHOB
IIpakTyeckas padora Ne 2. https://academy-

20(4) «IlosryyeHnue 3TH/ICHA U Ne 2 content.apkpro.ru/lesson/53cd2379-

H3Y4YeHHe ero CBOMCTB)

2a45-43b1-9f67-7ebcdaf03cel



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

21(5)

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. Ilomyaenue
CHHTETHYECKOTO KayuyKa 1
PE3UHBI

https://lesson.edu.ru/04/10

2223
(6-7)

AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AleTuIeH — NpOoCTEeUIIHA
MIPEACTaBUTEND AIKUHOB

https://lesson.edu.ru/04/10

24(1)

Apensl (2 yaca)

ApeHbl: 6€H301 U TOITYOJI.
TOKCHYHOCTH apeHOB

https://academy-

content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

25(2)

26(1)

27(2)

['eHeTHuecKast CBS3b
YTJIEBOAOPOIOB,
MMpUHAJIC)KAIINX K Pa3JIMYHbIM
KJ1accam

IIpupoaHbie HCTOYHUKH
YIJIEBO0OPOIOB M MX
nepepadorka (3 yaca)

[TpupoaHbIe HCTOYHHUKH

YIJI€BOAOPOAOB: IPUPOIHBIH ra3

U TMONyTHBIE He(TAHBIE Ta3bI, 1
He(Th U MPOYKTHI €€

nepepadoTKu

[IpupoaHbIe HCTOUHUKHU

YIJIEBOAOPOAOB: IPUPOIHBIH ra3

U TIONyTHBIE He(TAHBIE Ta3bI, 1
He(Th U MPOITYKTHI €€

nepepadboTKu

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KonTposbHnasi padora no

28(3) Nel https://lesson.edu.ru/04/10
pa3jeny «YrJjeBoa0poabl»
Paznea 3.
Kucaopoacoaep:kammue
oprannyeckue coenuHenus (20
4acoB)

Cnuprtbl. ®eHoubl (4 yaca)

29.30 [IpenenpHble OAHOATOMHBIE https://academy-

(1-2) CIIUPTHI: METAHOJI U STAHOJIL. content.apkpro.ru/lesson/5439c18b-
BO,I[OpOI[HaH CBS3b 7440-4b6f-bf84-c04fa471694f
MHOroaroMHbIE CIIUPTHI: itps:/acaclemy-

31(3) content.apkpro.ru/lesson/461aa9c8-
P THJICHTTHKOIE M TTHHEPHH c0ef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

32(4) bu3HYecKue 1 XUMHUIECCKHE content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHEHHUE 7c5f-4116-896e-10a2278b08f1
Il yerBepTh — 16 Ypokos; |
noJiyroaue — 32 ypoka
Aabaernabsl. KapooHnoBbie
KU CJI0ThI. Ci10:KHbIE 3(PpHPbI
(9uacoB)

https://academy-
(313__23)4 ﬁiﬁiﬁiﬁﬁgfﬂdjj}femﬂ " content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
OIHOOCHOBHBIE IIPE/IETbHBIE
35.37 KapOOHOBBIE KUCIIOTHI: https://academy-
(3-5) MypaBbUHAs U YKCYCHasl. content.apkpro.ru/lesson/b4feaa04-

XUMHYECKHE CBOWCTBA U
MIPUMEHEHNE OJJHOOCHOBHBIX

3438-4b57-a3ec-ba0f9fe63c0d



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

npeaenbHBIX KapOOHOBBIX
KUCIIOT

IIpakTyeckas padora Ne 3.

https://academy-

38(6) «CBolicTBa pacTBOpa yKCYCHOM Ne3 content.apkpro.ru/lesson/9834d408-
KUCJIOTBD» 386d-444a-8de3-7efba8h98cdb
IIpakTuyeckasi pa6oraNe 4
Pemenue sxcriepuMeHTaTbHBIX hilps://academy-

39(7) p Ned content.apkpro.ru/lesson/9834d408-
3WIaT Ha pactiostapatiie 386d-444a-8de3-7efbaghoscdb
OpTraHN4YC€CKUX BCIICCTB
CrnoxxHbIe (DUPHI KaK
MIPOU3BOIHBIC KAPOOHOBBIX hitps://acadenmy-

40(8) p r P content.apkpro.ru/lesson/71ac43f2-
KHCIOT. & HAPOJHS CHOKHDIX a0d4-4945-a0eb-1e59cd5f4d9f
3¢upoB
JKupsl: ruiposin3, IpuMeHEHue, https://academy-

41(9) Ouoyoruveckas poiib KHUPOB. content.apkpro.ru/lesson/71ac43f2-
Moromue cpencTsa. a0d4-4945-a0eb-1e59cd5f4d9f
Yraesoasl (7 yacoB)

VYrieBodpl: COCTaB,
. https://academy-
42-43 knaccudukanus. Baxneitmme
19 _ content.apkpro.ru/lesson/709ce43a-

(1-2) | mpencTasuTenH: riiokosa, deb6-4281-963b-01d26212d4d0
bpykTo3a, caxaposa

44-45 K

PAXMAT M EIUHOJ03a Kax https://lesson.edu.ru/04/10

(3-4) MPUPOJIHBIE MTOJIUMEPHI
IIpakTnyeckas padora Ne 5
Pemenue skcnepuMeHTaNIbHBIX https://academy-

46(5) 3a71a4 Ha NIOJIyYEHUE U Ne5 content.apkpro.ru/lesson/9834d408-

pacino3HaBaHue OPraHuYCCKUX
BCIICC

386d-444a-8de3-7efba8b98cdb



https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

0O00011EeHHUE TEMBI

47(6) «Kucnopoaconaepxaiine https://lesson.edu.ru/04/10
OpPTraHUYECKUE COCTMHEHUS
KonTponpHas padora no pazaeny

48(7) «Kucnopoaconepxaune Ne2 https://lesson.edu.ru/04/10
OpraHUYECKUE COCAMHEHUS
Pa3znea 4. A3oTconepxammue
OpraHuvyecKue coeJInHeHus
(7 yacom)

49-50 https://academy-

(1-2) AMMHBI: METHJIAMHUH U aHUJINH content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
AMMHOKHUCIOTEI KaK
amM(OTepHbIE OPraHUIECKHE itps:/acaclemy-

51(3) P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHEHITA, 11X DHOMOTHHACCROC 43d1-4873-ace0-78eca6009628
3HaueHue. IlenTumnl

553 benku kak npupoHbIe https://academy-

(4-5) BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-

) COEMHEHHS 43d1-4873-ace0-78eca6009628
HyxiienHOBBIE KUCTIOTBL. https://academy-

54(6) A3zoTcoaepikaiue content.apkpro.ru/lesson/c2f2f3d7-
reTePOLMKINYECKUE COCTUHEHUS 43d1-4873-ace0-78eca6009628
11l yerBepTH — 22 ypoka

https://academy-
55(7) XUMUs U 300pPOBbE YEIOBEKA content.apkpro.ru/lesson/c2f2f3d7-

43d1-4873-ace0-78eca6009628

Paspean S.
BbicokoMosieRyasipHbIe
coequHeHud (5 yacos)



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OCHOBHBIE TTOHATHS XUMHHU

56(1) BBICOKOMOHnyHﬂp HpIX https://lesson.edu.ru/04/10
coeauHeHnil. CHHTCTUYCCKHE
MOJIMMEPHI

57(2) Harypanbnbiii Kaydyk https://lesson.edu.ru/04/10

58(3) CHuHTETHYECKUE KayqyKH https://lesson.edu.ru/04/10

59(4) CHHTETHYECKHE BOJIOKHA https://lesson.edu.ru/04/10
O6o0maromuit ypok

60(5) «BBICOKOMOJIEKYIIAPHBIE https://lesson.edu.ru/04/10
COCTUHCHHS
Pa3znen 6. Oprannueckast
XHMHSI, 4eJI0BEK U npupoaa (2
yaca)

XHUMHYECKOE 3arps3HEHUE nttps:/acaclemy-

61(1) . content.apkpro.ru/lesson/c2f2f3d7-
OKPYAIOTICH CPe/bt 4301-4873-ace0-78ecab009628
3HaucHUE XUMHH B KU3HU https://academy-

62(2) content.apkpro.ru/lesson/c2f2f3d7-
Heqopeka 43d1-4873-ace0-78ecab009628

https://academy-
IHoBTOpEHue (6 4acoB) content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb
IToBTOpEHME. YTIIEBOAOPOABL.
KHcopojicoepxanie | https://academy-

63(1) content.apkpro.ru/lesson/9834d408-
a30TCOJICpIKAIINE OPTAaHHUCCKUC 386d-444a-8de3-7efba8h98cdb
COCTMHEHMUSI.

64-65 https://academy-

(2-3) Permrenue reneTuueckux 1emnouex content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efba8b98cdb



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

O06o01IeHne 10 Kypey

https://academy-

66(4) 0 1 content.apkpro.ru/lesson/9834d408-
«IpraHiaccKas XuMUs 386d-444a-8de3-7efbagh98cdb
67(5) Hrorosas TecroBas pabota 1
https://academy-
68(6) Pemenune 3amau 1 content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8h98cdb
IV yerBepTh — 14 ypokos
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®.N.0. KJ1acc KO nporpamMma y4eOHUKHU METO/I. TUTepaTypa
YUUTENS 4acoB
CyxaHoBa 8 2
M.B.
Pabouas  mporpamma | I'.E.Pym3utuc, AJL lNonbadad,
9 2 COCTaBJIeHA B | DOI. ®enpaman | 1O.B. XomakoB
COOTBETCTBUU c| «Xumusa 9, 11» M. | «COopHHK 3a7a4 MO
denepaabHbIM [Ipoceemenue 2020 XUMUN» M.,
10A 1 KOMIIOHEHTOM [Ipoceenienue,
['ocynapcTBeHHOTO 2007
10b 2 00pa3oBaTeNbHOTO O.C. I'abpuensH, I'A «XuMu»
CTaHaapTa obmiero | .I'. OctpoymoB, JIMarHOCTHKA
11 2 obpazoBanus no xumun | C.A.Cnankos TOTOBHOCTH (TECTHI)
Ha ocHoBe | «Xumusa 8, 10» M.
H.H.T'apa «IIporpammsl | [IpocBemenue 2023
0011100pa30BaTEIbHBIX
yupexaeHui. XuMus.-
M.: [Ipoceemienue,
2008. -56¢.).

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccuiickuii o6pa3oBaTenbHblii mopran http://www. scool.edu.ru

Oo0pa3zoBatenbHble MHTEpHET-IOPTAJIBI
Caiir MunucrepcTBa obpazoBanus u Hayku PO http://www.mon. gov.ru
Caiit PocoGpasosanust http://www.ed. gov.ru
Ddenepanbhblil moptan «Poccuiickoe odpazosanue» http://www.edu.ru

Karanor yueOHbIX n31aHuil, 371€KTPOHHOTO 000PYAOBAHUS U JIEKTPOHHBIX
00pa3oBaTeNbHBIX pecypcoB i obmiero oopasosanus http//www.ndce/edu.ru




o

®enepanbublil mopran «MHpopManMOHHO-KOMMYHHKAIIMOHHbBIE TEXHOJIOTHH B
obpaszosanumy» htt://www.ict.edu.ru

7. Poccuiickuii moptan oTkpbITOoro oopasosanus htt://www.opennet.edu.ru

8. VYuwurensckas razera WWw.ug.ru

9. Xypnan «Hayka u oOpa3zoBanue» WWw.edu.rin.ru

10. Caiit u3matenscrBa «Jpoda» www.drofa.ru

11. UnaTepHer ypoku Www.internetUrok.ru

*MyJbTUMEIUITHBIE CPeICTBA
e CD Bupryanpnas mkosna Kupwmia u Medoaus, ypoku Xumun 8-9 Ki1.
e CD Buptyanbsnas mkona Kupumia u Medoaus, ypoxu xumun 10-11 k.
e CD O6pa3zoBarenbHas KOJJICKIHS «XUMHUs 0011ast 1 Heopranuyeckas» 8-9 ki
e CD OO6pa3zoBarenbpHas KOJJICKIHS «XUMUs 001ast 1 Heopranuueckas» 10-11 ki
e CD Ilepuonnyeckas cucrema xumudeckux nemeHToB J[.1. MenneneeBa. Ctpoenue
aTOMOB, MOJIEKYJI, BEIIECTB. XUMUYECKAs CBS3b.


http://www.ug.ru/
http://www.edu.rin.ru/
http://www.interneturok.ru/
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