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INOACHUTEJIbHA A 3AIINCKA

[IporpamMa 1o XUMHMM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
®enepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS (enepaabHOi 00pa3oBaTeNbHON MPOrpaMMbl
cpeanero obmero obpazoBanus (POII COO), npeacraBnenHbix B deepaibHOM rocyIapCTBEHHOM
obpazoBatenpHOM cra”aapre COO, c¢ yuérom KoHuenmuu mnpenopaBaHusi ydyeOHOro mnpeamMera
«Xumus» B 00pa3zoBaTelbHbIX OpraHuzaunusax Poccuiickoit @enepauuu, peanus3yrolIUMX OCHOBHbBIE
oOpa3oBaTenbHbBIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruul pa3BUTHS BOCIUTAHHUSA B
Poccutiickoit @enepannu Ha nepuon a0 2025 rogay» (Pacnopsikenue Ipasutensctsa PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY HOJX0/I0B K pa3paboOTKe MpOorpaMmbl 10 XMMMHU, K ONPENEICHUI0 00ell cTpaTerun
00y4eHHs, BOCIUTAHUS M Pa3BUTHs 00yUJarOMIUXCsI CPEACTBAMU yueOHOTo peamera « Xumusi» aist 10—
11 xiaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHUeNTyainpHble mnoioxenus ProC COO o
B3aMMOOOYCIIOBJIIEGHHOCTH LeJEH, COJepXKaHMs, pe3yJbTaToB OOy4YeHHs M TpeOOBaHUI K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuaeckoe 00pa3oBaHue, MoydaeMoe BBITYCKHHKaMH 00111e00pa3oBaTeIbHON OpraHu3aluy,
ABIISICTCS HEOTHEMJIEMOM YacCThl0 HMX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPUIAIONIAM 3TarloM
peanu3aly Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KITFOUEBBIX

LEHHOCTEH, NPHUCYIIUX LEIOCTHOH CHUCTEME XMMHUYECKOro o0pa3oBaHMsA. OTH LEHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB MTPUPO/IbI, (POPMHUPOBAHUS MUPOBO33PEHMSI U OOIIEH KyJIbTYpbI UEIOBEKa,
a TaKKe SKOJOIMYeCKM OOOCHOBAaHHOI'O OTHOLIEHMSI K CBOEMY 30pPOBBIO W IPUPOJIHOMN cpere.
Peanusyercs xumuueckoe oOpa3zoBaHHE OOYUaIOIIMXCS Ha YPOBHE CPEIHEro oOImero oOpa3oBaHUs
CpeAcTBaMHU y4eOHOro mnpeaMera «XHMHA», COJEpXKaHHME M IMOCTPOEHHE KOTOPOIo ONpEreNeHbI B
IporpaMMe Mo XUMHH C y4ETOM cleuu(PUKU HAyKH XMMHHM, €€ 3HAUY€HUS B MO3HAHUM IPUPOJBI U B
MaTepUaIbHON KM3HU OOIECTBA, a TAKXKE ¢ YUYETOM OOIIMX LieJell U IPUHLUIIOB, XapaKTePU3YIOIIHNX
COBPEMEHHOE COCTOSIHHE CUCTEMBI Cpe/IHero ob1ero oopazoBanus B Poccuiickoii ®@eneparu.

XuMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIPAET OCOOYI0 pOJb B COBPEMEHHOMH
[UBWJIN3AIIMN, B CO3/JIaHUM HOBOW 0a3bl MarepuaabHOW KymbTyphl. OHa BHOCHUT CBOW BKJIaa B
(dbopMHpOBaHNE PAIIMOHATHHOIO HAYYHOTO MBILIUICHUS, B CO3[aHUE IIEJIOCTHOTO MpEeICTaBIeHUs 00
OKpY>KaloIlleM MHUpe Kak 0 €IUHCTBE IPUPOBI M YeJIOBeKa, KOTOpoe (OpMUPYETCs B XUMUHU Ha OCHOBE
ITOHMMAaHMsI BEHIECTBEHHOI'O COCTaBa OKPY’KAIOILLEr0 MUPA, OCO3HAHMSI B3aUMOCBSA3H MEXAY CTPOCHUEM

BCIICCTB, UX CBOMCTBaMH M BO3MOKHBIMHU 00JIACTSIMHA IMPUMCHCHUA.



TecHO B3aMMOJEHCTBYS C JAPYrUMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTala HEOThEeMJIEMOM
9aCTbI0 MUPOBOW KYIbTYpbI, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPYJda W KU3HU KAXKJIOTO UJICHA
obmiectBa. CoBpeMeHHasi XUMHUSI KaK HayKa CO3HMJATeNbHAs, KaK HayKa BBICOKHX TEXHOJIOTUN
HampaBlieHAa HA pelIeHHE NI00ANBHBIX MPOOJEeM YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTHYECKOH, MUILEBOM, IKOJIOrHYECKOil 0€30MaCHOCTH U OXPAHBI 3J10POBbSL.

B cooTBeTCTBHY C OOIIMMH IETSIMHU U IPUHITUIIAMH CPETHETO 00IIIEero 00pa30BaHUS COACPKAHKE
npenmera «Xumus» (10—11 kiaccer, 6a30BbIN YPOBEHb U3YUCHUSI) OPUECHTHPOBAHO MIPEUMYIIICCTBCHHO
Ha  OOLIEKYJIbTYpPHYIO MOATOTOBKY OOydYaloIIUXCs, HEOOXOAMMYIO UMM /s BbIPaOOTKH
MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOrO BKIIOYEHHUS B JKHU3Hb COLIMYMa, MPOJOJLKEHUS
00pa30BaHMs B pa3TUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XMMHECH.

CoCTaBIAIOMIMME MPEeaMeTa «XUMHUS» SBISIOTCS 0a30BbIe Kypchl — «Oprannueckasi XuMus» H
«O0masi 1 HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUI 110 HEOPTaHMUECKON XUMHH (C BKIIOYSHHEM 3HAHUI U3 001ei
XUMHUHU) U OpraHndeckor xumun. GopMUpOBaHUE JAHHON CHCTEMbl 3HAHUHN NIPU U3YyUYEHUU TMpeaMeTa
obecrnieunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCET0 MHOT000Opa3Hsl BEIIECTB HA OCHOBE OOIIUX ITOHSATHIH,
3aKOHOB U TEOPHI XUMHUH.

Crpykrypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmiass ¥ HeopraHHUYecKas
XUMHES» ¢(hOpMHpPOBaAHA B IPOTPAMME 10 XUMHUH Ha OCHOBE CHCTEMHOTO TIOIX0/[a K H3y4EHUIO YIeOHOTO
Marepuaia M OOyCIIOBJIEHa HCTOPHYECKH OOOCHOBAaHHBIM PAa3BUTHEM 3HAHUM Ha OINPEIACIEHHBIX
TEOPETHUECKUX YPOBHAX. TaK, B Kypce OpraHM4eCKON XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUH CTPOCHHSI OPIraHMUECKUX COEAMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUECKUX U
AJIEKTPOHHBIX TIPEJICTABICHUM O CTpoeHWHU BemiecTB. CBefeHus 00 M3ydaeMbIX B Kypce BEIIECTBaxX
JAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOIOB /10 CIOXKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHMH. B Kypce
OpPraHMYECKON XHMHH TIONy4YaloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs TEPBOHAYAIIBHBIE TPEICTABICHUS O XUMUYECKOU CBS3H, KIacCU(PUKAIIMOHHBIX MMPU3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKITUU.

[Togq HOBBIM yIJIOM 3peHHs B TIpeaAMeTe «XHUMHs» 0a30BOr0 YpPOBHS paccMaTpUBaeTCs
M3YYCHHBIN Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI TEOPETHUECKUI MaTepual 1 (haKTOIOTHUECKUe
CBEICHHUS O BEII[ECTBAX U XUMUYECKON peakinu. Tak, B 4acTHOCTH, B Kypce «OO01as 1 HeopraHuieckas
XUMHUS 00y4aroLUMCs PEA0CTaBISETCSl BO3MOKHOCTh OCO3HATh 3HAUEHHE EPUOANUECKOT0 3aKOHa C
OOIIETEOPETUUECKNX M METOJIOJIOTHYECKUX TMO3UINUNA, TIy0)Ke MOHSATh HCTOPHUYECKOE H3MEHEHHE
(GYHKIUI 3TOTO 3aKOHA — OT 00001aroIIel 10 OOBSICHSIOMICH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEIECTBAX, UX COCTABE, CTPOEHUHU, CBOWCTBAX MU
MPUMEHEHUU, a TaKXKE€ O XMUMHYECKHUX PEAKIUSAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHMS

nonoiaHserca B Kypcax 10 u 11 knaccoB anemMeHTamMu coAepKaHus, UMEOIUMHU KYJIbTYPOJIOTHYECKUI



U TPUKIAAHON XapakTep. JTH 3HaHMs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMHUHU C JAPYTUMU
HAayKaMH, pPacKpbIBalOT €€ pojb B IO3HABATEIBHOM W MPAKTUYECKOW NESITEIBHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCITUTAHUIO YBXCHHS K IPOIECCY TBOPUECTBA B O0JACTH TECOPUHM U MPAKTUYCCKHIX
MPWIOKEHUH XHUMHUH, I[OMOTAlOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO
3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKU OCMBICIUBATh UH(POPMAIINIO U TPUMEHSThH
€€ JUIs IOTNOJIHEHUS 3HAHU W, PELIEHUS HHTEJUIEKTYJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIBCKUX
3anad. B rienom copeprkanue yaeOHOTO mpeaMera « XUMHES TaHHOTO YPOBHS U3YYCHHSI OPUECHTHPOBAHO
Ha opMUpPOBaHUE Y 00yUYaAIOUINXCS MUPOBO33PEHUYECKON OCHOBBI [ MOHUMaHUs (GUIO0COPCKUX UIeH,
TaKMX Kak: MaTepualbHOE €IUHCTBO HEOPraHUYECKOTO W OPraHWYecKOoro Mupa, 00yCIOBIEHHOCTbH
CBOWMCTB BEUIECTB MX COCTAaBOM H CTPOEHUEM, II03HABAEMOCTb IPUPOIHBIX SBICHUH IMYTEM
IKCIIEPUMEHTa H PCEIICHHS TPOTHBOPEYHMA MEXKIy HOBBIMH (DaKTaMH H  TEOPCTHUYECKUMU
MPEINOChUIKAMHU, OCO3HAHHE POJIM XUMUU B PEIICHUHU JKOJOTUYECKHX MpoOiieM, a Takke mpobdiieM
cOepekeHUsI SHEPTeTHUYECKUX PECYPCOB, ChIPbsI, CO3JJaHMs HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemnieHus 3amad BOCHUTAHUS, PA3BUTHS W COLMATHM3AIMN OOYJAIOIIMXCS TPUHSATHIC
NpOrpaMMON MO XHMHUU TMOAXOAbl K OINPEICICHUI0 COJIEpPKAHUS U TOCTPOCHUS MpeaMeTa
pelycMaTpuBaoT (GopMUpOBaHNE YHUBEPCATBHBIX YUeOHBIX ACWCTBUN, UMEIONINX 0a30BOE 3HAUCHUE
JUIS Pa3JIMYHBIX BUJIOB JIESATEIILHOCTH: PellleHus mpo0iieM, IoUcKa, aHau3a 1 00paboTku HHPOpMAIIHH,
HEOOXOJUMBIX JUISI TPUOOPETCHHS ONBITa IMPAKTUYCCKOW M HCCIICIOBATEIBCKONW JIEATSIBHOCTH,
3aHMMAIOLIEH BaKHOE MECTO B MO3HAHUM XUMUHU.

B mpakTuke mpenonaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO 00Iiero oOpa3oBaHusl, Tak U Ha
YPOBHE CpeAHEro o0Iero oopazoBaHus, MpU OMPEAETICHUHN COACPKATEILHON XapaKTepUCTHKHU Tenen
W3y4YECHUSI TMpEeIMETa HAMNpPABICHUEM NE€PBOCTENEHHON 3HAYMMOCTH TPAJAULIMOHHO MPU3HAETCS
(hopMHUpOBaHKE OCHOB XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUIECKOM
NEeSATEIbHOCTH YEJIOBEKA U KAK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyNbTypbl. C METOAMYECKON TOUKHU
3pEHUS TAKOM NOAXO/ K OIPEAECIICHUIO LEJIeH U3YUYECHUS ITPEAMETA SIBISAETCS BIIOJIHE ONIPABIaHHBIM.

CoriacHo JaHHOUM TOUYKE 3pEHUS TJIABHBIMHU IEJIIMH U3YUYCHUSI TIpeIMeTa « X UMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBIAIOTCS:

dbopMUpOBaHHE CUCTEMBI XMMHUYECKUX 3HAHWUN KaK Ba)KHEUIIEH COCTaBIISIFOIICH €CTECTBEHHO-
HAyYHOUM KapTHHBI MUPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBbIe MOHATHSA, (PyHIaMEHTATbHBIC 3aKOHBI U
TEOPUH XHUMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHUMAaHWE CYIIHOCTH JOCTYITHBIX 0000IIEeHUIA
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS;

dbopMUpOBaHHE W pa3BUTHE MPEJCTABICHUH O HAyYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX peaKluid, HEOOXOAUMBIX JJIs MPUOOPETEHHSI YMEHHI OPUEHTUPOBATHCS B MUPE BEILIECTB U

XUMHNYECKUX HBHGHHﬁ, HMCEIOIIUX MECTO B ITPUPOJEC, B HpaKTquCKOﬁ n HOBCGHH@BHOI\/'I KHN3HH,



pa3BUTHE YMEHHH M CHOCOOOB NEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIl 0€30M1aCHOTO OOpaIleHHs C BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenbHasi XapaKTepUCTUKA IIEJIeM M 3a/ay WM3Y4YeHHUsl MpeaMeTa B
porpaMMe Mo XMMHUHU yYTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU IMPHOPUTETaMHU B
cucreMme cpenHero ooOuiero odpasoBaHusa. CerogHss B NpPENOAaBaHUM XUMHH B OOJIbLIEH CTENeHU
OTHAETCS MPEANOYTEHUE MPAKTUUYECKONH KOMIIOHEHTE COJEpKaHUsl OOydeHHUs, OpUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00I1e00pa30BaTeIbHON OpraHU3ally, BIaJICIONIero He HA0OpOM 3HAHHM, a
(GyYHKIIMOHATIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMHU aKTHUBHOTO IMOJY4YEHHS 3HAHUHN U
MPUMEHEHHUS UX B pEaIbHOM KU3HU ISl pELICHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM IpH M3y4YeHUH MpeaMeTa «XUMHE JOMUHUPYIOIEe 3HAYCHHE MPUOOPETAIOT
TaKHe LEeIH U 33J1a4l, KaK:

ajanTtanus oOyYaroIIMXCs K YCJIOBUAM JMHAMUYHO Pa3BUBAIOIErOCs MHpa, (HOpMHUpOBaHHE
UHTEJJICKTYallbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOATEIIbHOMY TPUHSATHUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalHsX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHUEM;

dbopMupoBaHUEe Yy O00yYaIOUINXCs KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX
YHHUBEpPCAIbHOE 3HAUCHUE IS PA3IMYHBIX BUJOB JEATEILHOCTU: pElIeHUs MpobaeM, OUCKa, aHaIu3a
1 00paboTKK HHPOPMAIIHH, HEOOXOUMBIX JIJIsI TPUOOPETEHUS OIbITa ACSITEILHOCTH, KOTOPAs 3aHIMAET
BOXHOE MECTO B MO3HAHUM XMUMHUU, a TAKXKE ISl OIEHKH C MO3WILUNA HKOJIOTHYECKON 0e30MacHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKUX MPOLECCOB HA OPraHU3M UYE€JIOBEKA U TPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HMHTEJUICKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEM
00yJaroIuXcsi: CHOCOOHOCTH CAaMOCTOSTEILHO MPUOOPETATh HOBBIC 3HAHUS TT0 XUMHH B COOTBETCTBHH
C JKU3HEHHBIMHU TMOTPEOHOCTAMH, HCIIOIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJOTHH IS
MOKCKA M aHaJM3a Y4eOHOM 1 HaydHO-TIOMYIIpHON HH(OPMALIUK XUMUYECKOTO COACPKAHMUS;

dbopMUpOBaHHE U Pa3BUTHE y OOYYAIOMIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHUS,
Ha0J110/1aTeIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, IIPU
MJITAHUPOBAHUH U MPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHUE Y 00yYarOMUXCcsl YOSKIEHHOCTH B TYMaHUCTHYECKON HAMPaBICHHOCTH XUMHUH, €€
B2XHOW POJIM B PEIICHUHU TTI00ATBHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOIONOIB30BAHUS, TTOTIOTHEHUS
SHEPTETUYECKUX PECYpPCOB M COXpPAaHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpeKHOTO OTHOIICHUS K PUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPHOOPETEHUS OIbITa UCTIOIb30BAHMS
MOJIYYEHHBIX 3HAHUN ISl IPUHSATUS TPAMOTHBIX PEIICHUN B CUTYAlMsSIX, CBS3aHHBIX C XUMHUYECKUMU
SIBJICHUSIMU.

B yueOHOM 11aHE cpeHero oomero 00pa3oBaHus MPeAMET «XUMHUS» 0a30BOTO YPOBHS BXOJAUT

B COCTaB MpeAMETHOM o0acTu «EcTeCTBEeHHO-HAYUHBIE TIPEIMETHI».



OO0miee yncIo 4acoB, OTBEACHHBIX JJII U3yUEHUS XUMUH, HAa 6a30BOM YPOBHE CpETHEr0 00IIero
oOpa3zoBanusi, coctaBisieT 138 gacos: B 10 kiacce — 70 gaca (2 yac B Heaento), B 11 kimacce — 68 gaca (2

4ac B HEJIEIIO).

OPI'AHNYECKASA XUMUA
Teopernyeckue OCHOBbI OPraHU4YeCKOH XUMHHU

[Ipeamer  opraHnueckod  XMMHHM: €€  BO3HMKHOBEHME, pa3BUTHE U  3HAYCHUE
B IMOJYYEHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpOEHUS OpraHMYEeCKMX COEAMHEHUN A.
M. BytnepoBa, €€ ocHoBHble ToOJOXKeHUs. CTpyKTypHble (QOpPMYJIbl OpPraHMYECKUX BEIIECTB.
I'omosorus, uzomepus. XumMuueckasi CBsI3b B OPraHUYECKUX COEAMHEHUAX — OJMHAPHBIE U KPAaTHBIE
CBS3HU.

IIpencraBnenue o kiaccu(uUKalMy OpraHMYecKuX BellecTB. HoMmeHKIaTypa OpraHMYecKHX
COEIMHEHUH (cucTemMaTHuyeckas) M TPUBHAJIbHBIE Ha3BaHMUsS BaXKHEWIIUX IpEACTaBUTEIEH KJ1accoB
OpPraHUYECKUX BELIECTB.

OKCIEPUMEHTAIbHBIE METO/bl M3YYECHHMs BELIECTB M WX IPEBPALIECHUN: O3HAKOMJIEHUE C
oOpa3laMu OpraHMYecKUX BEIICCTB W MaTepualaMd Ha HMX OCHOBE, MOJICTHPOBAHUE MOJICKYI
OpPraHMYECKUX BEIIECTB, HAOIIOJACHHE M OINMCAHUE IEMOHCTPALMOHHBIX OIBITOB MO MPEBPALICHUIO
OpraHUYECKUX BEUIECTB IIPU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

YrieBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH 1 3TaH — IPOCTENIINE IPEICTaBUTENN
aJIKaHOB: (M3MYECKHME U XMMHUYECKUE CBOICTBa (peakluMM 3aMeIIeHHs M TOPEHMsI), HaXOXKICHHE B
MIPUPOJIE, TIOJYYEHHUE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUI psAf. OTHUIEH M NPONWIEH — IPOCTEHIINe
MPE/ICTAaBUTENIN QJIKEHOB: (U3MYECKUe U XUMHUYECKHE CBOICTBa (peakuuu THUIPUPOBAHMS,
raJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS 1 TIOJTMMEpU3allin ), MOJydeHHEe U IPUMEHEHHE.

Anxaauensl: Oytaauen-1,3 u metunOyranuen-1,3: ctpoeHne, BaxXHEWIInE XUMUYECKUE CBOWCTBA
(peaxmust monumepuzanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALIETHUIIEH — MPOCTeHIIHiA
MIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (QU3NYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyIeHHUE U TPUMEHEHHE.

ApeHLI. benzoun: COCTaB, CTpPOCHUC, (I)I/I3I/ILICCKI/IC U XHMHYECKHE CBOICTBa (pCaKI_II/II/I
raJIOrCHUpPOBAHUA U HHTpOBaHI/ISI), MMOJIYUYCHHE U TIPUMCHCHUC. TOleOJl.' cocmaes, cmpoeHue, qbuauttec:cue
u Xxumudeckue ceolicmea (peakuuu CANI0OCEHUPOBAHUA u HumpoeaHuﬂ), nojiydeHue u
NnpumMeHerue. ToxkcuyHOCTH ApPCHOB. I'eneTndeckas cBI3b MCKAY yrjieBoaopoaamMu, IpuHaAJICKalluMn
K Pa3IMYHbIM KJIaCcCaM.

[Ipupoanbie HCTOUHUKH YTIeBO10poA0B. [Iprpoanblii ra3 u nomnyrHeie HeTsHBIE Ta3bl. HepTh 1
e€¢ mpoucxoxaeHue. CrnocoObl TnepepaboTKM He(TU: MeperoHka, KPEeKHHI (TepMUYECKUH,



KaTaJIMTH4ecKuii), muponus. [IpoaykTel nepepaboTku HeQTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IpoayKTHI €ro nepepadoTKH.

3KCH€DI/IMCHTEUIBHBIG METOJbl M3YYCHHUS BEIISCTB M HX IIPEBpPAIICHUN: O3HAKOMJICHHE C
O6p33HaMI/I mIacTMacC, KaydyKoOB M PE€3WHbI, KOJUJICKIUH «HC(i)TI)» n ((yFOJIB)), MOACIMPOBAHUC
MOJICKYJT YyIJICBOAOPOJA0OB U T'aJIOIFCHOMPOU3BOAHBIX, MPOBCACHUC IPAKTUYECCKOM Da6OTBII IMMOJIYYCHUC
OTUJICHA U U3YYCHHUE €TI0 CBOMCTB.

PacuérHplc 3a1a4n.

Bbruuciienus mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMM [0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOI'O U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kncnopoz[couepmaume OpraHn4eCKue COCINHECHUA

[IpenenbHble OJHOATOMHBIE CIUPTHI. MeTaHOI U ATAaHOJI: CTpOeHUE, (PU3NIECKHUE U XUMUYECKUE
CBOMCTBAa (peakuuu C aKTUBHBIMHU MeETalJlaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHE), MPHUMEHEHHUE.
Bonoponnsie cBsizm Mexay MOJEKylIamMu cOupToB. JleiicTBME MeTaHOJa M ATaHOJIa HA OPTraHU3M
YeloBeKa.

MHOroaTOMHBIE COUPTHL. DTUJIICHIVIMKONIb U TIHMLIEPHH: CTPOEHHE, (PU3MUecKrue M XUMUYECKHUE
CBOHCTBa (B3aUMOJEICTBHE CO LIEJIOYHBIMU METaJIaMM, KaueCTBEHHAs PEakLus Ha MHOrOaTOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M yesnoBeka. [IpumMeHeHne rimuepruHa u STUIICHTJIUKOJISL.

@deHo: CTpPOCHHE MOJEKYNbI, (pU3MUECKHe W XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue penona.

AJ'IL,Z[CFI/II[BI U KenioHbsl. q)OpMaJ'ILI[eFI/II[, aneTajabJACruj: CTpOCHUC, (1)I/IBI/I‘ICCKI/IC U XUMHUYCCKUC
CBOICTBa (peaKumI OKHCJICHHUSA W BOCCTAHOBJICHUS, KadYC€CTBCHHBIC peaKHI/II/I), MMOoJIydeHue U
IMPUMCHCHUC.

OAHOOCHOBHBIE TpeieNbHbIE KapOOHOBbIE KHCIOTH. MypaBbHHasE U YKCYCHas KHUCJIOTBHI:
cTpoeHue, (pu3nYeckue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIMe JUId Kjacca KHUCIOT, peakIus
sTepuduKalyn), MoydeHue u npuMeHenue. CTeapuHoBasi U 0JIEMHOBAs KHCIOTHI KaK MPEeACTaBUTENH
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIeHCTBHE.

CroxHble 3QUpBI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 cnoxkHbIX 3GUpoB. JXKuUphl.
I'mpponus xupos. [Ipumenenune xupoB. bruosornaeckas posp KUPOB.

VYrneBonpl: cocTaB, Kiaccuukanus yrieBoloB (MOHO-, IU- U TMojucaxapunsl). [mrokoza —
MPOCTEUIINI MOHOCaXapu/: 0COOEHHOCTH CTPOEHHS MOJIEKYIbI, PU3NUECKUE U XUMUYECKHE CBOWCTBA
(B3aumoneiictBue ¢ ruapokcugom meau(ll), okucnenrne ammuadHbIM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAXO0XK/CHNUE B MPHUPOJIE, TPUMEHEHHE, ONOIOTHYECKasi POJib.
dotocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnonosza kak npupojHble noiaumepbl. CTpoeHHe Kpaxmalla M LEJUTHOJIO03BI.
dusnyueckre 1 XUMUUIECKHEe CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKITUs C HOJIOM).

OKclepuMeHTAIbHbIE METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPAllleHUuI: MPOBeIeHNE, Ha0II01eHE
U ONMCAHME JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX
cnupToB (OoKucieHue HsTaHona okcuaoM wmenu(ll)), MHOroaromMHBIX CcHUPTOB (B3aUMOJAEHCTBHE




mmnepuna ¢ ruapokcuaoM Mmenu(Il)), ampaernmoB (OKuCIeHHE aMMHUAYHBIM PAacTBOPOM OKCHIA
cepebpa(l) u ruapoxcuaom menu(Il), B3aumoelicTBIE KpaxMaia ¢ HOAOM), TPOBEICHUE MPAKTUIECKON
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHplc 3a1a4m.

Boruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOIHOTO
BEIIECTBA WJIM MPOJYKTA PEaKIUU MO M3BECTHBIM Macce, 00hEMY, KOJIMUYECTBY OJHOTO U3 MCXOJHBIX
BELIECTB UM MPOAYKTOB PEAKIINHN).

A30TcoeprKalue OpraHuuecKre COSTMHCHUSI.

AMHUHOKHCIOTHl Kak aM(OTepHble OpraHuveckue coenuHeHus. Duzndeckue U XUMHUYECKHE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MIMLKHA). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

besku kak mpupoHbIE BBICOKOMOJICKYJISIPHBIE coequHeHNUs. [lepBryHasi, BTOpHYHAs U TPETUYHAS
CTpyKTypa OenkoB. XMMHUYECKHAE CBOMCTBA OCIIKOB: THAPOJIN3, ACHATYpAIlUs, KAYeCTBCHHBIC PEaKIINN
Ha OEJKU.

3KCH€DI/IM€HTEL]H)HI)IG METOJABI N3YUCHUS BCIICCTB U UX HDGBDameHHﬁI H3.6JIIOI[€HI/I€ n OIIMCaHUucC
ACMOHCTPAlMOHHBIX OIILITOB: ACHATYpallus 0eIKoB IIpHu HAarp€BaHWH, IBCTHLIC PCAKIINH OEJIKOB.

BbicokomosiekysipHble coeJuHEeHHs

OCHOBHBIE TIOHSITHSI XHMHH BBICOKOMOIJICKYJISAPHBIX COGHHHCHHﬁZ MOHOMCDP, IIOJHUMEDP,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCPpHU3AlNU, CPCAHASA MOJICKYJISIpHAdA Macca. OcHOBHBIC MCETO/bI
CHHTC3a BBICOKOMOJICKYJISPHBIX CO@I[I/IHSHI/Iﬁ — INOJIMMCPU3alHA U ITOJIMKOHACHCAILIU.

SKCHGDI/IMeHTaJIBHBIe METOJBI HM3YYCHHUA BCHICCTB H HX HDGBD&HIGHI/II\/III O3HAKOMJICHUE C
O6p83HaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MeXnpeaIMETHBIE CBA3H.

Peanuzamnust mMexXnpenIMeTHBIX CBsi3ed NpH H3yYeHUH opraHudeckod xumuu B 10 kmacce
OCYIIECTBJISIETCSI Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSATUH,
SIBJISIFOIUXCSL CHCTEMHBIMU ISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIE TOHSTHS: SIBJICHHE, HAyYHBIH (PakT, TUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KIacCH(pUKalus, NEPUOAUYHOCTh, HAOIIOIEHUE, H3MEPEHUE, OJKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®dusnka: maTepus, SHEPIHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPreTHYECKUH YpPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3MYECKHUE BEIWYMHBI M €IUHUIIBI UX

U3MEPEHMUS.

buonorus: kierka, opranusMm, Ouocdepa, OOMEH BeUIECTB B oOpraHusMme, (HOTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BelecTBa (O€IKH, YIIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIINBO, PECYPCHI.



TexHoorus: IMUIICBBIC TPOAYKTBI, OCHOBBI PAlUOHAJIBHOIO IIWTaHHWsA, MOIOIOHUE CPCIACTBaA,
JICKAPCTBCHHBIC W KOCMCTHUYCCKHUC MNpcraparbl, MAaTCpUaIbl U3 HCKYCCTBCHHBIX W CHUHTCTUYCCKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKAS XUMUA
Teopernyeckne 0CHOBbI XUMHH

XUMHYECKUH AJIeMEeHT. ATOM. SIJIpo aToMa, U30TOMbI. DJIEKTPOHHAsE 000J0UKa. DHEPreTUYECKHE
YPOBHH, MOyPOBHH. ATOMHBIC OpOHUTANH, S-, P-, - 311eMeHThI. OCOOCHHOCTH pacIpe/IeICHuUs
AIIEKTPOHOB IO OPOHUTAISIM B aTOMaX AJIEMEHTOB IEPBBIX YETHIPEX MEPHOA0B. DIECKTPOHHAS
KOH(Uryparus aTOMOB.

Ilepuonnuecknit 3axkoH u [lepuoanueckas cucrema xumuueckux snemeHtoB JI. V1. Menpeneena.
Ces3p  mepuojguueckoro 3akoHa U llepuoanueckoil cuCTeMbl XMMHUYECKHUX 3JieMEHTOB /I
N. MenpeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
XUMHYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB 110 TPYIIIIAM M TIEPHOIAM.
3HavYeHHE NePUOJUUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

CrtpoeHnue BeniecTBa. XuMu4eckast CBsi3b. BUIbl XUMHUECKOH CBSI3U (KOBaJIGHTHAS! HEMOJSIpHAS U
MOJIsIpHAsl, MOHHAsS, MeTajuinueckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XHUMHUYECKON CBSI3U
(oOMeHHBIN U TOHOPHO-AKIENTOPHEIN). BomoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPUIIATETFHOCTb.
Crenens okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MONEKYISPHONO W HEMOJEKYJISPHOIO CTPOEHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THMbl KPUCTANIMYECKMX PEIETOK. 3aBUCHMOCTb CBOMCTBa BEIIECTB OT THIA
KPUCTAIUIMYECKOMN PEIIETKH.

[ToHaTHE O AMCIEPCHBIX cUCTeMax. VICTWHHBIE W KOJUIOMIHBIC PacTBOphL. MaccoBas I0Jis
BEIIIECTBA B PaCTBOPE.

Knaccudukanusa Heopranuueckux coeauHeHui. HomeHkiaTypa HEOpraHMYeCKHX BEILECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAUICIKAUX K PA3TIUYHBIM KJIACCAM.

Xumunyeckas peaknus. Kriaccudukanmus XUMHMUYECKHMX pPEaKIUl B HEOPraHMYECKO U
OpPraHUYECKON XMMHHU. 3aKOH COXPAHEHHUSI MACChI BELIECTB, 3aKOH COXPAHEHHUS U IIPEBPAILCHNs SJHEPTUN
IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbX (QaxTopoB. OOpaTHMble peakluu.
Xumuueckoe paBHoBecHe. PaKTOPbI, BIMAIOIINE HA COCTOSIHME XUMUYECKOro paBHOBecHs. [IpuHImn

JIe IaTenne.

3J'IeKTpOJII/ITI/I‘-ICCKa$I JUucconranus. CunbHEIC U clTa0bIe SJICKTPOJIUTHI. Cpeﬂa BOAHBIX PACTBOPOB
BCIICCTB. KHUCasd, HeﬁTpaHBHaSI, aieja0o4Hast.

OKHCIUTETEHO-BOCCTAHOBUTEILHBIE pCeaKkunu.



OKCIEPUMEHTAIBHBIC METOJIbl M3YYCHHsI BEIIECTB U MX MPEBPAIICHUHN: JEMOHCTpAIUs TaOJIuUIl
«Ilepnognueckass cucrema xumudyeckux daeMmeHToB /[l WM. MenneneeBa», u3ydeHHE MOAENEHR
KPUCTAJUTMYECKHUX PELIETOK, HaOJII0IEHNE
U OINHCAaHWE JCMOHCTPALMOHHBIX WM JIAOOPATOPHBIX OMBITOB (pPa3lioKEHUE TEPOKCHIA BOJIOpPOJA B
MPUCYTCTBUHU KaTaJIU3aTopa, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHMKATOpa, PeaKIMid HOHHOTO OOMEHa), MPOBEICHUE MPAKTUIECKONW paboThl «BIusSHUE pa3InIHBIX
(haKTOpPOB HA CKOPOCTh XUMHUYECKON PEAKIIUN.

PacuéTrHplc 3a1a4m.

Pacuéter mo YpaBHCHHUAM XHUMHYECCKUX peaKHHﬁ, B TOM 4YHUCIC TCPMOXHUMHUUYCCKHE paCLIéTBI,
paC‘IéTH C UCITIOJIb30BAHUECM ITOHATHA «MaCCOBas J0JIsd BEHICCTBA.

Heopranuueckasi xummusi

Hemeramnel. [lonoxxenne HemeraiwioB B [leproanyeckoll cUCTeMe XUMHYECKUX 3JIeMEHTOB Jl.
W. MennieneeBa 1 0COOEHHOCTH CTpOoeHHUsI aTOMOB. DU3HUECKHUE CBOICTBA HEMETAIOB. AJIJIOTPONHUS
HEMETaIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHUECKUE CBOICTBA BaXKHEHIIIMX HEMETAJLIOB (TaJloreHoB, cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

HpI/IMeHeHI/Ie BaXXHEHUIIINUX HEMETAJIJIOB U UX CO@,Z[I/IHGHI/II;'I.

Merannel. Ilonoxkenue metamnoB B Ileproanyeckodl cucreMe XUMHYECKHUX 3JIEMEHTOB [I.
W. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YEK aTroMoB MeTauioB. OOmme
¢uzuveckue cBorcTBa MeTawioB. CIUIaBbl METAIOB. DJCKTPOXMMHYECKUH P  HANPSHKCHUIN
METAaJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIITMX METAUIOB (HATPUH, KAJWMW, KaJbIMN, MarHui, aJllOMUHHM,
IIUHK, XPOM, KEJIe30, MEJIb) U UX COCTUHEHHIA.

O61ue cnocoObl Moxy4YeHus: MeTauioB. [IpuMeHnenne MeTauioB B ObITY U TEXHHUKE.

SKCHGDHMCHT&]’IBHHG MCTOJAbI M3YYCHUSA BCIHICCTB M HX HDGBDaIHGHHfII HN3YUCHUC KOJUICKIUH
«MeTtaibl u CIIJIaBbI», 06pa3u0B HEMCTAJIJIOB, PCIICHUEC SKCIICPUMCHTAJIBHBIX 34144, Ha6J'II-OI[eHI/Ie u
OIMUCAHUC NCMOHCTPALMOHHBIX N na60paT0pme OIIBITOB (B3aI/IM0]1€I\/JICTBI/I€ THAPOKCHUAa aITFOMUHUSA C
pacTBOpamMu KHUCJIIOT U menoqeﬁ, KauCCTBCHHBIC PCAKIIMN HA KaTUOHBI MeTaJ'IJ'IOB).

PacuérHble 3aj1aun.

Pacuérbl Maccel BemecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIn
00BEMY OZTHOTO U3 YUACTBYIOILIUX B PEAKIMH BEIIECTB, pacyEThl Macchl (00bEMa, KOJTMUYECTBA BELIECTBA)
MIPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELECTB UMEET IPUMECH.

XuMud ¥ KU3Hb

Ponp xumum B oOecrnieyeHHM SKOJOTHYECKOM, SHEPreTHYeckoil M MUIIeBOH Oe30MacHOCTH,
pa3BuTUU MeAUIMHBL. [ToHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHUX PEAKIIHA.

Hpe)ICTaBJ'IeHI/IH 00 O6HII/IX HAYYHBIX IMPUHOUIIAX MPOMBIIIJICHHOI'O ITOJYUYCHUSA BaXHEHUTITHX
BCIICCTB.



YenoBek B MHpE BEIIECTB W MaTepHalioB: Ba)KHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIC MAaTepUaNbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuaibl s JIIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHE U MUHEPATIbHBIC y100pEHUSI.

XuMus ¥ 37J0pOBbE YeJIOBEKa: MpaBUJla UCIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB, IpaBuila
0e30macHoro UCIIOJIb30BaHUS IIpenaparoB OBITOBOI XUMUU

B HOBCCHHCBHOﬁ KH3HU.

MexnpeIMETHEIC CBS3H.

Peanuzanust MEXIpPEIMETHBIX CBS3ed NMpU M3ydeHHH OOuIeld W HeopraHumyeckod xumuu B 11
KJIacce OCYILECTBIIAETCSl 4epe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX NOHATHH, Tak U
ITOHSATUH, SBIIIOIIMXCA CUCTEMHBIMHU JUIS OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBCHHO-HAyYHBIC MOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH, TEOPHsI, aHAJM3,
CUHTE3, KiaccUUKaIUs, MEPUOIUYHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOICIIMPOBAHNE, U3MEPEHHE,
SIBJIICHHE.

®dusnka: Marepus, SHEPrusi, Macca, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOII,
PaZMOaKTUBHOCTh, MOJIEKYJa, HHEPreTHUECKU YypOBEHb, BEIIECTBO, TeEJIO, OOBEM, arperaTtHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMIMHBI U €IUHUIBI UX H3MEPEHUSI, CKOPOCTD.

Buosnorus: kinerka, opraHusm, dKocucTeMa, ornocdepa, MaKpo- U MHUKPOIIICMEHTBI, BUTAMUHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.
TexHosorusa: XuMu4eckass HPOMBILUIEHHOCTb, METAJULYprusi, IPOU3BOJACTBO CTPOUTEIbHBIX
MaTepHaloB, CEIbCKOX03IHCTBEHHOE IPOM3BOJICTBO, MUILEBAs IPOMBIIIJICHHOCTb, (papMalieBTHUecKast

MPOMBINIJICHHOCTB, HPOU3BOJACTBO KOCMETHUUYCCKHX IPEIapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepuraIOB, DJICKTPOHHAA MPOMBINIJICHHOCTD, HAHOTCXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA BA3OBOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBiamBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS OOYYAIOIIMMHUCS MPOTpaMM
cpenHero ooOmero o0pa3oBaHUsS (JIMYHOCTHBIM, MeETalpelIMETHBIM U MpeAMETHbIM). HayuHo-



METOJIMYECKOW OCHOBOMW ISl pa3pabOTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cootBercTBUU C CUCTCMHO-JACATCIbHOCTHBIM ITOJAXO0A0OM B CTPYKTYPC JIMYHOCTHBIX PC3YJILTATOB
OCBOCHH IIpeIAMETa «XuUMHSI» Ha YPOBHE CPEAHETO O6H.[€FO O6paSOBaHI/I${ BBIJCIICHBI CIICAYIOIIUEC
COCTaBJIAIOIIHNC:

OCO3HAaHHE OOYYAIOIIMMHCS POCCUICKON TPa)¥TaHCKOW WJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIPEJICICHHUIO;

HaIn4yue MOTHBAIIUHU K 06y‘I€HI/IIO;

[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JUYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAJAUINK 0a30BOM HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTH o6yqa}01u14xca PYKOBOACTBOBATBCA B cBOCH ACATCIIBHOCTH
HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIUMHA IIGJIOCTHOP'I CUCTEME XUMHUYCCKOI'O O6pa3OBaHI/IH;

HaJIM4YHC IIPAaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYPbI U CIIOCOOHOCTH CTaBHUTH Hejin U CTPOUTH
JKU3HCHHBIC ITJIAHBI.

JImgHOCTHEIC pE3yibTaTbl OCBOCHUSA MMPEAMCTA «XUMHUS JOCTUTalOTCA B €IMHCTBC yqe6H0171 u
BOCHIUTATEIILHON ACATCIIBHOCTH B COOTBETCTBUH C T'YMAHUCTUYCCKUMU, CONUOKYJIbTYPHBIMU, NYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMHU W HJACATaMU pOCCI/IfICKOFO TpaXXJ1aHCKOI'O O6HI€CTBa, INPUHATBIMU B
O6H.[CCTB6 HOpMaMHU MW TIIpaBUJIaMU ITIOBCICHUA, CHOCO6CTBYIOH_II/IMI/I npouoeccaM CaMOIIO3HAHUA,
CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JINYHOCTHU 06y11a101111/1x091.

JIMYHOCTHBIE PEe3yIbTAThl OCBOSHHSI MPEeaMeETa « XUMHUS» OTPAXKAIOT COPMUPOBAHHOCTD OIIBITA
M03HABATEIBHOM U MPaKTUUECKON IeATEIbHOCTH 00YUaIOIIMXCS [0 Pealn3alui NPUHITHIX B 00LIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHMS:

0CO3HaHMS 00YJAIOIUMKCS CBOUX KOHCTUTYLIMOHHBIX ITPaB U 00s13aHHOCTEHN, YBa)KEHUS K 3aKOHY
U IIPaBOMOPAIKY;

MpEACTABJICHUA O COMUAJIBHBIX HOpMaX U IMpaBujIax MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTA K COBMECTHOM TBOpquKOP’I ACATCIIBHOCTU HpPH CO3AaHHUU y‘IC6HLIX ITPOCKTOB,
peIICHUN y‘IG6HBIX 1 IIO3HABATCJIbHBIX 3aJ1a4, BBIITOJHCHUU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTUX MpHU
aHaJM3e pa3IMYHBIX BUJOB YUEOHOH NesATETbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUSI:
LIEHHOCTHOT'O OTHOIIIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HACJIEUIO0 OT€YECTBEHHON XUMUM;
yBaXKEHMsI K IMPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U NMPAKTUYECKOTO MPUMEHEHHS] XUMHH,

OCO3HAHUA TOTO, YTO AOCTHUIKCHUSA HAYKU CCThb PE3YJIbTAT NIUTCIIBHBIX Ha6J'IIo,Z[eHPII>i, KPOIOTJIIMBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHBIX " IIPaKTUKOB,



HUHTEPCCA U NMO3HABATCIIbHBIX MOTHBOB B IMOJTYYCHHU U IOCJIICAYIOIICM aHaJIn3¢ I/IH(l)OpMaHI/II/I 0
NEPCAOBBIX NOCTHIKCHUAX COBpeMCHHOﬁ OTE€YECCTBEHHOM XHUMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA .
HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O MMOBECACHUS,

CIIOCOOHOCTH  OLIEHUBAaTh  CHUTyallUH,  CBA3aHHbIE C  XMMHUYECKMMHU  SIBIICHHUSMH,
Y IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

T'OTOBHOCTH OLICHHNBATDH CBOE MMOBCACHUEC U ITOCTYIIKU CBOUX TOB&pHH.[CfI C HOSI/IHI/Iﬁ HPaBCTBCHHBIX
U IIPAaBOBbLIX HOPM U OCO3HAHHC HOCJ'Ie,I[CTBI/Iﬁ OTHUX ITOCTYIIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbI:

MIOHMMAaHMsI 1IEHHOCTeM 3/10poBOro u 0Oe3omacHOro ooOpas3a JKU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOroieHust mpaBuil 0€30MacHOr0 OOpAIIeHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOMN KU3HU U B
TPYAOBOM AEATEIbHOCTH;

IIOHUMAaHUWs HCHHOCTU MPaBHUJI MHAUBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0e301acHOTO IIOBCJACHUSA B
CUTYyalusX, YIpOXAOIUX 3J0POBbIO U KU3HHU J'IIO,Z[CIZ;

OCO3HaHHUS IMOCIIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOJEHUS aJIKOroJs,
HapKOTHKOB, KYpEHHUSI);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEOBATENbCKOM  JIeSTENBbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U JPYTUX BUAAX AEITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 COLUATbHON HAIPaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4YeHHIO Mpodeccuil pa3andyHoOro poja, B TOM YMCIIE Ha OCHOBE
MPUMEHEHMS IPEIMETHBIX 3HAaHUN 110 XUMUH;

YBXKEHHUSA K TPYIY, JIOASIM TPYy/Ja U pe3yibTataM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYaJIbHOW TpaeKTOpUM oOpa3oBaHMsl, Oynyluen
npodeccun U peamusanyd COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MMOTPEOHOCTEN O0IIECTBa;

6) 3K0JIOrMYecKOro BOCIIUTAHMS

9KOJIOTUYECKH 11€7IeCO00Pa3HOT0 OTHOIICHHSI K IPUPOJIE, KaK HICTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emuie;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa DJKOJOTHYECKUX TMPOOJIeM, BIUSHHUS SKOHOMUYECKHX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMATIBHOM CpPEIbl;



OCO3HaHMs HEOOXOIUMOCTH HCIIOJIB30BAaHUS JOCTHKEHUM XHMMHUHU Ul pEIIeHUs BOIPOCOB
PaLMOHAIBHOIO IIPUPOIOIIONIB30BAHNS;

AKTUBHOI'O HENPUATUS NEHCTBUM, IPUHOCALIUX BPEI OKPYKAOLICH IPUPOLHON Cpele, yMEHUs
IIPOrHO3UPOBATh HEOJArONPUSATHBIE 3KOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMbIX JEHCTBUN U
IIPEAOTBPALATh UX;

HAJIWYUS PA3BUTOTO OSKOJOTHYECKOTO  MBIIUICHUS, OSKOJOTHYECKOH KYJIbTYpBI, OIBITA
JESTEIbHOCTH 3KOJOTUYECKON HAIIPABJICHHOCTH, YMCHHS PYKOBOJICTBOBATLCS MMHU B IIO3HABATEIBLHOM,
KOMMYHHKATUBHOW ¥ COIIMATBLHOW TPAKTHKE, CIOCOOHOCTH W YMEHHsI aKTUBHO IPOTUBOCTOSTH
ne0JIoruu Xxemohoouu;

7) LHECHHOCTH HAYYHOI'0O IMO3HAHMS

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
HAyK{ U OOLLECTBEHHON MPAKTUKH;

MIOHUMAaHMsI CelU(UKN XUMHUH KaK HaAyKH, 0CO3HaHUA €€ poJid B (GOPMUPOBAHUU PALIMOHAIIBHOTO
HAy4YHOT'O MBIIUIEHUS], CO3/IaHUHU 1IEJIOCTHOTO MPEICTaBICHUS 00 OKpYXKalOIeM MUpPE Kak O €MHCTBE
IPUPOJIBI U YEJTOBEKa, B MIO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peleHUH MPOoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECUS;

yOXKIEHHOCTH B 0CO00HM 3HAYUMOCTH XHWMHUHM JJIs COBPEMEHHOW LMBHUIM3alUU: B €€
T'YMaHHCTHYECKOI HAPaBICHHOCTH U BaKHOW POJIU B CO3JJaHUN HOBOW 0a3bl MaTepHaIbHON KYJIbTYPHI,
peleHnH TI00alIbHBIX POOJIeM YCTOWYMBOIO PAa3BUTHUS YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOIA,
MUIIEBOH 1 YKOJOTHUECKON O€30MaCHOCTH, B Pa3BUTHUH MEAHMIIMHBI, 00ECTIEYCHNN YCIOBUH YCIIEITHOTO
TPYZAa U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJI0T0 4jieHa 00I1eCTBa;

€CTECTBEHHO-HAyYHOH IPAMOTHOCTH: TIOHUMAaHHUSI CYITHOCTH METOJIOB IMO3HAHMS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU UCIIOIB30BATh MOTyYaeMble 3HAHUS JIJIsl aHAIN3a U 00BICHEHUS
SIBIIGHUN OKPY’KAIOLIEr0 MHUpa U MPOUCXOASAIINX B HEM M3MEHEHHH, YMEHHUs JelaTh 000CHOBAHHBIE
3aKJIIOYEHHUs Ha OCHOBE HAy4YHBIX (PAKTOB W MMEIOIIMXCS JAHHBIX C LEbI0 MOJYyYeHHUs TOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHMS AJIL pCHICHUS HpO6J'IeM B
PCAIBHBIX )KU3HCHHBIX CUTYyalUAX,

HUHTEpPCCA K MMTO3HAHUTIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTHU M CITOCOOHOCTH K HCIIPECPBIBHOMY 06pa30BaHI/IIO u CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
IMOJIYYCHHIO HOBBIX 3HAHUM 110 XUMHH B COOTBETCTBUHU C KM3HCHHBIMHU HOTpC6HOCT${MI/I;

MHTEpeca K 0COOEHHOCTSM Tpy/Aa B pa3iMuHbIX chepax mpodhecCHOHaTbHOU NesTeNbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHUSI y4eOHOro mpeaMeTra «XUMHUsS» Ha YPOBHE CPETHETO
o01mero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMble I (OPMHUPOBAHUS MHPOBO33PEHHS  OOYyYaIOIUXCA  MEXKAUCUUIUIMHAPHBIE
(MexmpenMeTHbIe) OOleHaYyYHbIE MOHSATHS, OTPa)KaolUe IEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa U
crienn(UKy METO/I0B ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHus, BELeCTBO, JHEPT U,



SIBJICHHE, TIPOIIECC, CUCTEMa, HAyYHBbIN (hakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHNe, HAOI0IEHUE, I3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

YHUBEpCaJbHbIC Y4eOHBIC JeHCTBHSA (TO3HABaTeNbHbIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
obecrnieunBarome (GopmupoBaHue (GYHKIIMOHAIBHOW TI'PAMOTHOCTH W COIMATBHOW KOMIIETCHIIUH
o0yJaromuxcs;

CIIOCOOHOCTh o0ydaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCaJlbHbIE yueOHbIE IEHCTBHsI B TI03HABATEIILHOW U COLIMAIBHOMN
IIPaKTHKE.

MeTaHpCZ[MCTHBIe PE3YJIbTAaThbI OTpaxaroT OBJIaACHUEC YHHUBCPCAJIbHBIMU y‘l€6HBIMI/I
IMO3HAaBATCJIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA [[ef/'ICTBI/ISIMI/I.

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOATENILHO  (hopMynMpoBaTh M aKTyaJU3UpOBaTh MNpoOIeMy, BCECTOpOHHE €&
paccMmarpuBaTh;

OIMPCACIIATL LCIIN ACATCIIBHOCTH, 3aAaBasd MapaMCTPbl U KPUTCPUN UX JOCTHIKCHHA, COOTHOCUTDH
PE3YybTaThl ACATCIIBHOCTHU C IMTOCTABJICHHBIMU ILCJIIAMU,

HCIIOJIb30BaTh IIPpHU OCBOCHUU 3HAHUU HpI/IéMBI JIOTMYCCKOI'0 MBIINJICHUA — BBIACIIATD XaPaKTCPHBIC
IIPpU3HAKN MOHATUN U YCTaHAaBJIMBATb UX B3aUMOCBA3b, MUCII0JIB30BATh COOTBCTCTBYIOIIHEC IMOHATUA JIA
00BSACHEHHUS OTACIBbHBIX q)aKTOB u HBHCHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJId KJ'[aCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBAThL NPUYIHUHHO-CJICICTBCHHBIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTDH JIOTHYECKUE PACCYKJEHUS (MHIAYKTUBHBIC, NEIYKTHBHBIC, 1O AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEUHs B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJABI U
3aKJIIOUCHUS;

MPUMCHATH B ITPOLCCCC MMO3HAHUS, UCITOJIb3YCMbBIC B XUMUH CUMBOJIMYCCKUC (3H8.KOBBIC) MOACIIH,
HpCO6p330BBIBaTI: MOJCJIbHBIC MPEACTABICHUA — XUMHYCCKHUI 3HAK (CI/IMBOJ’I) OJIEMCHTA, XUMHWYCCKas
(l)OpMy.TIa, YpaBHCHHC XHUMHUYECKOU pcaknun — TIIpu PCHICHUU y‘le6HBIX IIO3HABATCJIIbHBIX H
MPAKTUYCCKUX 3a/ia4, IPUMCHATb HAa3BaAHHBIC MOJICJIbHBIC IMTPCACTABICHUA IJI BBISABIICHUS XapPaKTCPHBIX
IMPU3HAKOB U3y4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKLIPIfI.

2) 6azoBbIe HCCIeN0BaATEIbLCKHE T1eliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHII;

dhopMyTupOBaTh IS U 33191 UCCIEA0BAHMS, UCTIOJIb30BaTh TOCTABICHHBIC U CAMOCTOSTEIIEHO
chOopMyITUPOBAHHBIE BOMPOCH B KAY€CTBE WHCTPYMEHTA TO3HAHHUS W OCHOBBI sl (POPMHUpPOBAHUS

TUIIOTE3EI IO MPOBEPKE MPAaBHUIIBHOCTH BBICKA3bIBACMBIX CY)KJIeHHfI;

BJIaZICT HABBIKAMH  CaAMOCTOATCIIBHOTO  IJIAHUPOBAHWUA W IMPOBCACHUA  YUCHUUCCKHX
OKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHMHSA Ha6J'IIO)IaTB 3a XOJOM IIporlecca, CaMOCTOSATCIbHO



IIPOrHO3UPOBATh €T0 pe3ybTar, (PopMyIupoBaTh 000OIIEHNUS U BEIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIEIOBAHUS, COCTABIATH 00OCHOBAHHBIN OTUET O MPOEIaHHON paboTe;

NpUOOPETaTh ONMBIT YYCHUYECKON HCCIIEAOBATENLCKON M MPOSKTHON AEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY ITOMCKY METOJOB pEIlE€HUs NPAaKTUYEeCKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHBIX METOJOB [IO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATLCS B Pa3IMYHBIX HCTOYHHKAX HHGOpManuu (Hay4yHO-TIOMYJsSpHAas JUTepaTypa
XHUMHYECKOT0 COJICPKAaHUs, CIPaBOYHBIE T0COOUs, pecypchl IHTepHeTa), aHATU3UPOBATh HHPOPMAITUIO
pa3IMYHBIX BHJIOB M (OpPM MPEICTaBICHUS, KPUTUYECKH OLIEHUBAaTh €€ JOCTOBEPHOCTb H
HENPOTUBOPEUNBOCTD;

(bopMyIHpOBATH 3aIIPOCHI M IPUMEHSTH Pa3IMYHbIE METO/IbI IIPU TIOUCKE B 0TOOpE MH(OpMAITHH,
HE00XO0AUMOM /7151 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

HpI/IO6peTaTB OIIBIT HCIIOJB30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUN U
PAa3JIMIHBIX TIOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMANbHYIO (OpMy IHpeACTaBieHUs HHPOpPMaLUU (CXEMBI,
rpaduku, 1uarpamMmmbl, TaOJIUIbl, PUCYHKHU U IPYTHUE);

HCII0JIb30BaTh HAayUYHBIN SI3bIK B Kau€CTBE CPEJCTBA MPHU padoTe ¢ XMMUYECKON MH(pOpMaLue:
OPUMEHSTh MEXKIpeIMeTHbIe ((DU3MYECKUe M MaTeMaTH4eCKHe) 3HAKH W CHMBOJBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U HpCO6pa3OBI>IBaTI) 3HAKOBO-CUMBOJIMYCCKHUE CPCACTBA HAI'JIAAHOCTH.

Osjaaaenue YuuBepcCaJdbHBIMU KOMMYHUKATUBHBIMU JIeHCTBUSIMU

3a/aBaTh ~ BONPOCKI MO  CymecTBY  oOCykmaemMoii  TeMbl B  XOJe  JMajiora
W/WIM  JUCKYCCHUHW, BBICKA3bIBaTh HJEH, (OpPMYIHpOBaTh CBOM MPEATOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIJIOKEHHON 3a/1a4u;

BBICTYNaTh C TIpe3CHTallMell pe3yabTaTOB IMO3HABATENIBHON JEATENBHOCTH, IMOJYUYEHHBIX
CaMOCTOSITEITbHO MJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBITOJIHEHUH XUMHUYECKOTO IKCIICPUMEHTA,
MPAKTUYECKOW PAaOOTHI MO WCCIEJOBAHUIO CBOWCTB HM3YyYaeMBIX BEIIECTB, pealu3alud y4eOHOTo
MPOEKTa 151 dbopMyIUpOBaTh BBIBOJIBI
M0 pe3yibTaTaM MPOBEIEHHBIX HMCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3MIIMKA B XOJ€ OOCYXKICHUS U
oOMeHa MHEHUSIMU.

OB.TIa)IeHI/Ie YHUBEPCAJAbHBIMMU PEryjJsaTUBHBIMUA JEeHCTBUSIMM

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBJIATH CBOK ITO3HABATEJIbHYIO JEATENBHOCTD,
ompenensas €€ LeId W 3aJaud, KOHTPOJMPOBaTb M IO Mepe HEOOXOOUMOCTH KOPPEKTHPOBATh



IpeayaraeMblii AITOPUTM JICHCTBUIH IPH BBIMTOJIHEHNH YI€OHBIX 1 HCCIIEA0BATEIbCKUX 3a/1a4, BHIOUPAThH
Hanbonee APpPEeKTUBHBINA cIOCO0 MX pelIeHHUs C y4ETOM IOJyYeHHs] HOBBIX 3HAHWU O BELIECTBAX U
XMMHYECKHX PEaKIUsX;

OCYILICCTBIIATE CAMOKOHTPOJIb CcBOCH JCATCIIBHOCTH HAa OCHOBE CaMOaHaJIn3a U CaMOOILCHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHbIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMuUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh MPEJACTABICHUA O XMMHUYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MUPA, POJIM XUMUU B [TO3HAHUU SBJIEHUHN IPUPObI, B (POPMUPOBAHUU MBILUICHUS U KYJIbTYPbI
JMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMMOMN /sl pelIeHHUs] MPAaKTUYECKUX 3a/1ad U
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;

BJI/ICHUE CHCTEMOM XMMMUYECKHUX 3HaHHM, KOTOpas BKJIIOUAET: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMMHUYECKHII  DJIEMEHT, aToM, OJJIEKTpOHHas 000J0YKa aTroma, MOJEeKyJa, BaJeHTHOCTb,
ANEKTPOOTPHULIATETLHOCTh, XUMUUECKAs! CBA3b, CTPYKTYpHasi opmyina (pa3BEpHyTas U COKpaLEHHAs),
MOJIb, MOJIIpDHAsl Macca, MOJISIpHBIA 00BEM, YITIEpOAHBIA CKeNeT, PyHKIHMOHANIbHAs TPYIIa, PaJuKal,
M30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOJ U a30TCOAepKallne
COEIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHbIE COETUHEHHUS); TEOPUHU U
3aKOHBI (TeopHsl CTpOeHHsI opraHuueckux BemecTB A. M. ByTinepoBa, 3aKkOH COXpaHEHHUSI MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHM; MUPOBO33pPEHUYECKHE 3HAHUS, JISKaIIUe B
OCHOBE MMOHUMAaHMSI MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (DaKTOIOIMUYECKHUE CBEJICHUS
O CBOMCTBaX, COCTaBe, NOJYYEHUU 1 O€30M1aCHOM HCII0JIb30BAaHMH BXKHEHUIIIMX OPraHMYECKUX BEIECTB
B OBITY U IPAKTUYECKON JAESITETbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTepHbIE MPU3HAKU TOHSTHH, YCTAHABIMBATh HX
B3aMMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOLIME IIOHATHUS IIPU OIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCT YMEHHUH HCIOIB30BaTh XMMHUYECKYI0 CHMBOJMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOW, COKpalI€HHON) (QOpMysi OpraHMYeCcKHX BEIIECTB U
YPaBHEHUN XUMHUUYECKMX PEaKIUH, MU3rOTaBIUBATH MOJCIHM MOJIEKYJ OPraHMYECKUX BELIECTB IS
MJUTFOCTPALIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;



C()OPMHPOBAHHOCT YMEHHUI YCTaHABIMBATH NPUHAMICKHOCTh H3YYEHHBIX OPraHUYECKHUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONPEAeNEHHOMY KJIACCYy/TPYIIe COSAUHEHHUH (YriIeBOIOPOIBI,
KHUCJIOPOA U a30TCOIEeprKaILe COSANHEHMSI, BHICOKOMOJIEKYJIIPHBIC COEIMHEHMsI), 1aBaTh UM Ha3BaHUS
1o cucremarnueckoit Homenkiatype (IUPAC), a Takyxe NpuBOAUTH TPUBUAJIBHBIE HA3BaHMSI OTJEJIbHBIX
OpPraHUYECKUX BEIIECTB (ITWJIEH, MPOINWIEH, aleTWIEeH, ATUJICHIVIMKONb, IJIMLIEPUH, (EHOI,
dbopmanpaerua, ameTanblIeruy, MypaBbUHAs KHUCIOTA, YKCYCHas KHCJOTa, OJIMHOBAs KHCJIOTA,
CTeapMHOBAasl KMCIIOTA, III0K03a, (PYyKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

C(OPMHUPOBAHHOCTb YMEHHUS OIPEIEIATh BUABI XMMUYECKOH CBA3U B OPIraHUYECKUX COSAMHEHUX
(onuHapHBIE U KpaTHBIE);

C(bOpMI/IpOBaHHOCTL YMCHHA NPUMCHATH IMOJIOKCHUA TCOPUU CTPOCHUA OPTraHNYCCKUX BCHICCTB
A. M. BYTJ'IepOBa JUIA 00BSACHEHHS 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHHUS,; 3aKOH
COXPAaHCHUSA MACChI BCUICCTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEepH30BaTh COCTAaB, CTPOCHHUE, (PUZUYECKUE M XUMHUYECKUE
CBOMCTBA TUIHMYHBIX MPEJICTABUTENICH Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (MeTaH, JTaH,
STWJICH, MPONWIEH, aleTwieH, Oyraauen-1,3, merunOyramueH-1,3, OeH301, MeETaHON, ATaHOI,
STWJICHTJIMKOJb, TJHIEPUH, (DEHON, aleTalbJeru]l, MypaBbHHAsS M YKCYCHas KHCJIOTBI, TIFOKO3a,
Kpaxmall, HeJUTI003a, aMUHOYKCYCHAs! KHCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH C UCTIOIB30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKHU YIIIEBOJOPOJIHOTO CHIpbs (HE(Th,
NPUPOJIHBIA Ta3, Yroiib), CHOCOOBI WX MEepepabOTKM M TMPAKTUYECKOE NPHUMEHCHHUE MPOIYKTOB
nepepadboTKH;

c(OPMHPOBAHHOCTH YMEHHH MPOBOJIUTH BBIYMCICHHUS 10 XMMHYECKHM ypaBHEHHSM (MaccChl,
00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM IPOAYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WM IPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUU BJIAJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMHUU MPHU W3YYCHHUU BEIIECTB M XMUMHYECKHUX SBICHUHN (HAOIIOJEHUE,
WU3MEPEHHE, IKCICPUMEHT, MOJCIUPOBAHUE), MCIOJIH30BATh CHUCTEMHbBIE XMMHYECKUE 3HAHUS IS
NPUHATUS PELICHUM B KOHKPETHBIX JKM3HEHHBIX CUTyalUsX, CBS3aHHBIX C BEIIECTBAMU M UX
MPUMEHEHHUEM;;

c(hOpMUPOBAHHOCTh YMEHHUHN COONIOAATh TMpaBUjia TOJH30BAHUS XWMHUUYECKOW TOCYIOM U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXKe MpaBuia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yYMEHUW TUIAHUPOBATH M  BBINOJHATH XMMHYECKHUH  OKCHEPUMEHT
(TpeBpaleHrst OpraHUYECKUX BEIIECTB IMPU HAarPEBaHUH, MTOTYIEHUE dTUIICHA M U3yYEHHE €TO CBOMCTB,
KaueCTBEHHBIC PEaKIIMU OPraHMYECKUX BEIIECTB, JCHATypallus OENKOB MpU HArpeBaHUH, I[BETHBIC
peakiuu OeIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKHU 0€30MTaCHOCTH MPU OOPAIICHUH C BEIIECTBAMU
1 1a00paTOPHBIM 000PYIOBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUUYECKOTO dKCIIEpUMEHTa B (opme
3aMUCH  yYpaBHEHUW COOTBETCTBYIONIUX pEaKIUid W (HOPMYIUPOBATh BBIBOJABI HAa OCHOBE JTHUX
pEe3ynbTaTOB;

C(OPMHPOBAHHOCTh yYMEHUH KPUTHYECKH AaHAJIM3UPOBATh XMMUYECKYI0 HH(OpPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBA MaccoBoil uHpopmanu, UHTEepHET U Apyrux);



c(hOpMHUPOBAHHOCTh YMEHHM COOIIOATh MTPaBUiIa SKOJIOTHYECKHU 11eJIeCO00Pa3HOT0 MOBEICHHS B
OBITY U TPYAOBOH AEATEILHOCTH B LESX COXPAHEHHS CBOETO 3JI0POBbS U OKPYXKAIOMICH MPUPOTHON
Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPTaHU3MBI OINPEIEIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMAs cMbich mnokazatens I[IJIK, mosicHAT, Ha mpumepax CHoOcOObl YMEHBIICHHS M
MPEOTBPAICHHS X BPEIHOTO BO3JICHCTBHUS HA OPraHU3M YeJIOBEKa;

JJIA O6yLIaIOH_II/IXC$I C OI'paHUYCHHBIMU BO3MOXHOCTSAMMU 3J0POBbs. YMCHHUEC IIPUMCHATh 3HAHUSA 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX IMO3HAHUSA BCIICCTB U XUMHUYICCKUX SIBJICHI/If/'I;

JUISL CJETBIX W CIIA0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJB30BaTh Pelbe(HO-TOUYCUHYIO
cucteMy obo3nauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmyi.

11 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTaThl OCBOCHUSA KypCa «O6ma51 W HCOPraHU4YCCKasd XUMUS» OTPAKAIOT!:

c(OPMUPOBAHHOCTh TMPEJICTABICHUI: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SBJICHUI IPUPOABI, B GOPMUPOBAHUU MBILIUICHUS U KYJIbTYPbI
JTUYHOCTH, €€ (QYHKIMOHAJIBLHON TPaMOTHOCTHU, HEOOXOAUMOM JIJIsi pelIeHUs MPAKTUUECKUX 3aaad U
HKOJIOTMYECKd 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CHCTEMOM XMMHMYECKHX 3HAHMM, KOTOPas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMHUYECKHIT DIIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIeKTpOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIM 00BEM, BaJEHTHOCTH, AJIEKTPOOTPHULIATENILHOCTh, CTETIEHb OKUCIIEHUS, XUMUYECKasl CBS3b
(xoBaJIeHTHAas, MOHHAs, MeTaJNIn4YecKasi, BOJIOPOHAs ), KpUCTaNINYecKasi peETKa, TUIIbI XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, DJIEKTPOIUTUYECKAs IUCCOLUALNS, OKUCIUTEIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMUYECKON peaklnu, XUMUYECKOE pPAaBHOBECHUE); TEOPHH U 3aKOHBI (Teopus
JJIIEKTPOJIUTUYECKON auccolManuu, nepuogudeckuid 3akoH . M. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl BEUIECTB, 3aKOH COXPAaHEHHsS U TMPEBpallleHUusT HHEPruM MpH XUMHUYECKUX PpEeaKlMsx),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUU, MUPOBO33PEHYECKUE 3HAHHUs, JIEKAILUE B OCHOBE
MOHUMAaHUsI TPUYUHHOCTU U CHUCTEMHOCTH XMMMYECKUX SBJIEHUH, (DaKTOJIOTMUYECKHE CBEACHUS O
CBOMHCTBAX, COCTaBe, MOJYYEHUU U 0€30I1aCHOM UCIIOJIb30BAHUH BaXKHENIIINX HEOPTaHMUECKUX BEIIECTB
B OBITY U IPaKTUYECKON AESITEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIE MPU3HAKU TOHSATHHA, YCTaHABIMBATh MX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS MPU ONMMCAHUU HEOPTraHMYECKUX BEIIECTB U
UX MIpEeBpaIleHHI;

c(OPMHPOBAHHOCTh YMEHHUI HMCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUS (hopMyn
BEUIECTB M YpaBHEHHWH XMMHMUYECKUX peakuui, cucrematnueckyro HomeHkinarypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTAEIBHBIX HEOPraHMUECKHUX BELECTB (YrapHbIil Ia3, yrJIeKHCIbIN ra3, aMMHaK,
raméHasi U3BeCThb, HeranéHas U3BeCTb, MUThEBAs COJA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUM OIPEACNISITh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX
AJIEMEHTOB B COCIUHEHHSIX Pa3IMYHOTO COCTaBa, BUJ XUMHYECKOW CBs3M (KOBaJCHTHAs, WOHHAs,
MeTaJuTH4ecKasi, BOJIOPOIHAs) B COSAMHEHUSX, TUTT KPUCTAINTHYECKON PEMIETKH KOHKPETHOTO BEIIECTBA



(aToMHasi, MOJICKYJIIpHAs, HWOHHAs, METANIMYECKas), XapaKTep Cpelbl B BOJHBIX PACTBOpPax
HEOPraHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMECHUI yCTaHABIMBAThH MPUHATIC)KHOCTh HEOPTaHMYECKUX BEIIECTB 10 UX
COCTaBY K OMPEeIEHHOMY KIIACCy/TPYIIe COeTMHEHUH (MPOCThIE BEIIECTBA — METAJLIbI U HEMETAILIbI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COIIH);

c(hOpPMUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICI Meproandeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(hOPMUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh AJICKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
aneMeHToB 1—4 mepuonoB Ilepuonuueckoit cucrembl xumudeckux snemeHToB [. U. Menpeneena,
UCTOJB3Yysl TOHATHS «S-, P-, U-3JIEKTPOHHBIC OpPOUTAIHM», «IHEPreTHUYCCKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB XMMHUYECKMX 3JIEMEHTOB M HUX COCAMHEHUM MO Iepuoiam M
rpynmnaM [lepuonnueckoit cucreMsl XUMU4eCKUX 371eMeHTOB 1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOILIME XWMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEILIECTB Pa3JIMYHbIX KIACCOB, MOATBEPKIATh CYLIECTBOBAHHE MCHETUYECKOH CBS3U
MEX/y HEOpPraHM4YE€CKHMMH BELECTBAMH C IIOMOIIbIO YPABHEHHMHM COOTBETCTBYIOIUX XHUMUYECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUS KJIacCU(PUUUPOBATh XUMHUUYECKHE pPEAKLUUMU MO0 pa3IUYHbIM
NpHU3HAKaM (YUCITy W COCTaBY PEarupyrollnuX BELIECTB, TEIJIOBOMY Y(PQEKTy peakiuuu, H3MEHEHUIO
CTEINEHeH OKUCIIEHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCT YMEHHH COCTABJIATH YPABHEHHUS pPEAKUWI pa3IMYHBIX THUIIOB, TOJHBIE U
COKpaIlléHHbIE YPAaBHEHMsI PEAKLMH HOHHOTO OOMEHA, YUUThIBasl YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU
UIYyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJIUTH PEAKIIMH, MOATBEPXKIAIONIME KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BEILIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpax HEOPraHMYECKUX BEILIECTB;

c(hOPMUPOBAHHOCTh YMEHHUM PpACKpPBIBATh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBICHHUS SJIEKTPOHHOTO OanaHca ATHX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOH peakluu OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOIO PaBHOBECHS B 3aBUCHMOCTU OT BHEIIHETO
BozaeicTBus (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUECKHE IPOIECCHI, JIekKAIIHe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJTYYeHHS CEPHOM KUCIOTHI, aMMHUaKa, a TakKe cPOPMUPOBAHHOCTH TIPEICTABICHUN
00 00mMMX HAYYHBIX MPUHIIAINIAX U IKOJIOTHIECKUX MPOOIeMax XUMUIECKOTO TIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCIIECHUS C MCIOJIb30BAaHUEM IOHSATUS «MaccoBas
JI0JISl BEILECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHMH Ta30B MPU XUMHUYECKHX PpEaKIUAX, MacChl
BEIIECTBA WM 00bEMA Tra30B M0 W3BECTHOMY KOJUYECTBY BEIECTBA, Macce MM O0BEMY OIHOTO M3
YYacTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiru Ha OCHOBE 3aKOHOB COXPaHEHHS
MAacchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;



c(hOpMHUPOBAHHOCTh yMEHUN COONIOATh MpaBWia TOJB30BAHUS XHMHUUYECKOW TIOCYIOW U
1a00paTOpHBIM 000pYIOBaHHEM, a TaKKe MpaBWiIa OOpAIIEHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUI IJTAHUPOBATH U BBHITIOIHATH XUMHUUECKHI SKCIIEPUMEHT (pa3iiosKeHne
IIEPOKCHJIa BOJOpOJAa B IPHUCYTCTBUHM KaTajlu3aTopa, ONPEICIIEHHE CpEeAbl pacTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO MHJMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKIyy, peakiuu HOHHOTO OOMEHa, KaueCTBEHHBIC PEaKLIMU Ha Cyiab(aT-, KapOOHAT- M XJIOPHI-
aHUOHBI, Ha KAaTMOH aMMOHHS, pEUICHHE S3KCIEePUMEHTAIbHBIX 3aJad mo Temam «MeTtabsl»y U
«Hewmerambl») B COOTBETCTBUHU C MIPABUIAMU TEXHUKH 0€30IaCHOCTHU MPH OOPAIICHUH C BEUIECTBAMHU
1 1a00paTOpHBIM 000PYIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMUUYECKOTO SKCIIepUMEHTa B Gopme
3allUCH YPAaBHEHUI COOTBETCTBYIOIIMX pEaKUWMi M (OPMYIMPOBAaTH BBIBOABI HAa OCHOBE ATHX
PE3yNbTaTOB;

cOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAacCCOBOI KOMMYHUKaLUU, MIHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOATh MpaBUila SKOJIOTHYECKH 1[eJIeCO00Pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOU JIEATEILHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbS M OKPYKAIOIIECH MPUPOTHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3/ICUCTBHUS HA KUBbIE OPTaHU3MbI ONPEeNEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatenst [IJIK, mosicHATh Ha mpuMmepax CrnocoObl YMEHBIIEHUS W TPEAOTBpAIICHUS UX
BPEIHOTO BO3/ICHCTBYS Ha OPraHU3M YeJIOBEKa;

JJIA o6yqa}01unxc>1 C OIrpaHUYCHHBIMHA BO3MOKHOCTAMU 3J0POBbiA: YMCHHUC IIPUMCHATDb 3HAHU A 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX IMO3HAHUSA BCIICCTB U XUMHUYCCKUX SIBHGHI/If/'I;

JUIS CJENbIX W CJIA0OBUAAIIMX OOYYaIOIIMXCS: YMEHHE HCIIONIb30BaTh pPelbe(HO-TOUEUHYIO
cucteMy obo3HnaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.
TEMATHUYECKOE IINTAHUPOBAHUE

OPITAHUYECKAS XUMUA

TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHUH.

[IpenMer u 3HaueHUE OPraHUYECKON XMMHH, MPEJICTaBICHUE O MHOTOOOpPa3HH OPraHUYECKUX
COCIMHEHUM.

DJEeKTPOHHOE CTPOEHHE aToMa yIiepoja: OCHOBHOE U BO30YKAEHHOE COCTOSTHUS. BaneHTHbIe
BO3MOXXHOCTH aTOMa yrjepoja. XHUMHYECKass CBA3b B OPraHUYEeCKUX COEAUHEHMSX. THIbI
ruOpuan3ali aToMHBIX opOuTasnel yriaepoaa. MexaHu3Mbl 0Opa30BaHUS KOBAJIEHTHOM CBS3U
(0OMEHHBIH M JTOHOPHO-AaKLENTOPHBIN). THUIBI MEepeKphIBaHUs aTOMHBIX OpOUTaNe, G- U T-CBA3M.
OnuuapHasi, ABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsA3eH B MOJEKYIaX OPraHUYECKHX
BemecTB. [lonsaTre o cBOO0IHOM pagukaie, Hykiaeopuie u dIeKTpodue.

Teopus cTpoeHHs OpraHnYecKuX coeauHeHnid A.M. byTiepoBa u COBpeMEHHBIE TPEICTABICHUS
O CTPYKTYpe MOJIEKYJ. 3HAUEHHE TEOpUU CTPOEHHUS OPraHUYECKUX COEAMHEHUU. MonekyispHsle U

CTpYKTypHBIE (GopMynbl. CTpyKTypHBIE (DOPMYIIBI Pa3TUYHBIX BHJIOB: pa3BEPHYTas, COKpaIllIEHHas,



ckesnetHas. M3omepus. Bunbl uzomepun: cTpykTypHasi, IpOCTpaHCTBEHHAs. DIEKTPOHHbIE 3P (HEKThHI B
MOJIEKYJIaX OPTraHUYECKUX COSAMHECHUN (MHIYKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBinenne o Kiaccu(UKAIMK OpPraHUYECKUX BemecTB. [loHsATHE O (YHKIIMOHATLHOM
rpynne. ['omonorusa. I'omonorunueckue psaasl. CucreMaTHdeckass HOMEHKIATypa OpraHu4ecKux
coenunennii (IUPAC) u TpuBuanbpHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

Oco0eHHOCTH ¥ KIacCH(HUKAIUS OpraHUIeCKUX peakiuid. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
peaKIu B OpraHuYeCKON XUMHH.

OKCIIEpUMEHTAJIbHBIC METOJBI HM3YVUSCHHMS BEIICCTB M WX IIPEBpAICHHI: 03HAKOMJICHHE C

oOpa3naMi OpraHMYECKUX BEIIECTB W MaTepuajaMd Ha HX OCHOBE, OINbBITHI IO MPEBPALCHUIO
OpPraHMYECKUX BEIECTB MPU HArpeBaHUM (IUIaBJICHWE, OOYTIIMBAaHWE W TOPEHUE), KOHCTPYHPOBAHUE
MOJIEJIEN MOJIEKYJT OPTaHUYECKHUX BEIIECTB.

YrineBogopoibl.

Ankanbl. ['omonorudeckuii psn ankaHoB, oOmas Qopmyia, HOMEHKIATypa W H30MEpHs.
DJIEeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN AlKaHOB, SP -TMOPHIM3AINS ATOMHBIX
opbOwuTaneit yriepoja, 6-CBsi3b. DU3NYECKUE CBOWCTBA AKAHOB.

XHUMHUYECKUE CBOMCTBA AJKAHOB: PEAKLMHM 3aMEIIECHUs, W30MEpHU3alH, IAETHIpUPOBAHMUS,
LUMKJIW3A1UU, TUPOJIU3a, KpeKuHra, ropenus. IIpencrapienue o MexaHu3Me peakuuil pajauKaibHOrO
3aMelICHUS.

Haxoxnenne B nmpupoje. CriocoObl MOTy4eHUsI U TPUMEHEHUE ATKAHOB.

[Muknoankanel. O6mas dopmyna, HoMeHKIaTypa U u3oMmepus. OCOOCHHOCTH CTPOSHUS H
XUMHUYECKUX CBOWCTB MallbIX (IMKJIOMPOMNaH, MUKIO0yTaH) U OOBIUHBIX (LIMKJIOTIEHTAH, IIUKJIOTeKCaH)
nuKiIoaakanoB. CocoObl MOYyYeHHUsT U TPUMEHEHNE ITUKIIOATKAHOB.

Ankensl. ['oMonmoruueckuii psii aJikeHOB, oOmiasi opmyiia, HOMEHKJIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJT AIKEHOB, SP>-THOPHIN3AIIA aTOMHBIX OpOuTaneil yriaeposa, -
u m-cBsizu. CTPYKTypHasi M TeoMeTpuuecKkas (luc-TpaHe-) uzoMmepus. Gu3ndeckre CBOMCTBA alKEHOB.
XHUMUYECKUE CBOMCTBA: PEAKUMU MPUCOEANHEHHUS, 3aMEIIECHHS B O-ITOJIOKEHUE MPHU JBOMHOW CBA3H,
nonuMepu3anuu U okucienus. Ilpasuno MapkoBaukoBa. KauecTBeHHBIE peaky HA JIBOWHYIO CBS3b.
CriocoOslI MoNTy4eHus U IPUMEHEHHUE alIKEeHOB.

Ankanuensl. Knaccuukanus ankagueHoB (CONpsHKEHHBIC, U30JIUPOBAHHbBIE, KYMYAIUPOBAHHDLE).
OCc0OEHHOCTH SJEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOWCTB COMPSIKEHHBIX TUEHOB, 1,2- u 1,4-
npucoenuaenue. [lomumepusanus conpspKEHHBIX aueHOB. CHOCOOBI TONYYEHUST W TPUMEHEHHUE
AJIKaMEHOB.

Ankunbl. ['oMonoruueckuid psiig amkuHOB, oO0mas Qopmyrna, HOMEHKIATypa U H30MEpHS.
DNEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJT AQJIKWHOB, SP-THOPUIU3AIMS aTOMHBIX

opOutaneii yriaepoma. @Pusnueckue CBONCTBA aTKWHOB. XWUMHYECKHE CBOWCTBA: PEAKINU



IPUCOCAVHECHNS, IMMEPU3alUuud W TPUMEPHU3ALMM, OKHCIeHUS. KHCIOTHBIE CBOWMCTBA aJIKMHOB,
UMEIOIINX KOHIIEBYIO TPOHHYIO CBS3b. KauecTBeHHBIE peakuuu Ha TPOHHYIO CBs3b. CrocoObl
MOJIYYCHHA U TPUMCHCHUC aJIKUHOB.

Apomaruueckue yriaeBoJopozs! (apeHsl). ['omosorumueckuil psaj apeHos, oOmas (opmyia,
HOMEHKJIaTypa U HU30MepHsl. OJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH3o0ua.
Du3nyecKue CBONCTBA APEHOB. XMMHUECKHUE CBOMCTBA OEH30J1a U €r0 TOMOJIOIOB: PEAKIIUH 3aMEILIEHUS
B OEH30JIbHOM KOJIBIIE U YIJIEBOJOPOAHOM PaAUKale, PEAKIIUU IPUCOEANHEHHUS, OKUCICHUE FTOMOJIOTOB
Oenzona. IlpencraBnenue o0 OpHUEHTHPYIOLIEM ACUCTBUM 3aMecTUTENIe B OCH30JbHOM KOJIbIE Ha
IIpUMEpE AIKUIBHBIX PAJUKAIOB, KAPOOKCUIBHOM, THIPOKCHIIBHONW, AMUHO- U HUTPOIPYIIIbI, aTOMOB
rajoreHoB. OcOOEHHOCTH XUMHYECKUX CBOMCTB crtupona. [lomumepusanus crtupona. CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE apOMATUYECKUX YTIIEBOJI0POIOB.

[Tpupoausiii ra3. [lonytHsle HedTsaHbIe ra3bl. HedTh 1 €€ npoucxoxnenue. KameHHsblI yrois u
IPOAYKTHl ero mnepepa®oTku. CrocoObl mepepaboTKu He(TH: MeperoHka, KPeKUHr (TepMUYECKHH,
KaTaIUTHYeCKui), pudopmunr, nuponu3. [IpoxykTsl mnepepaboTku He(pTH, UX NPUMEHEHHE B
IMPOMBIIIJICHHOCTH U B 61>ITy.

I'eneTnyeckas CBsA3b MEXAY Pa3JINYHBIMU KJIACCAMM YIJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOCHUE TaJION€HIIPOU3BOIHBIX YTIIEBOLOPOAOB. Peakiny 3aMeIeHus rajloresa
Ha THJPOKCOTPYIILY, HUTPOTPYIILY, IUAHOTPYIIly, aMUHOIpyIIly. /[elicTBUEe Ha raJIor€HIPOU3BOIHbBIC
BOJAHOIO M CHUPTOBOrO pacTBopa II€nouu. BzaumopeilicTBUe AWUraJoreHaJKaHOB C MarHueM H
HUHKOM. [IoHsATHE O METaNIoOpraHUYECKUX COeAMHEHMAX. lMcmonp3oBaHue rajaoreHnpor3BOAHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIECTB.

3KCHCDI/IM€HTEU'II>HI>I€ METOAbI M3YVUCHUI BCIICCTB U UX HDGBDaIlIGHI/Iﬁi HN3Yy4YCHUEC (1)I/I3I/I‘~IGCKI/IX

CBOMCTB yYTIJIEBOJOPOAOB (PaCTBOPUMOCTH), KA4E€CTBEHHBIX PEAKIMM YIIIEBOJOPOIOB PA3IHMUHBIX
KimaccoB (obOecuiBeunBaHWe OpOMHOW WM HMOJHOW BOABI, pPAacTBOpa IepMaHraHaTa Kajws,
B3aMMOJICIICTBIE alleTWIeHa C aMMHA4YHbBIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapyKeHHE yIiepoa U BOJOpO/ia B OpraHMUECKUX BEIIECTBAX, MOIYYEHUE STUICHA U U3YUYEHUE €T0
CBOMCTB, 03HaKOMJIeHHE ¢ KoyutekuusaMu «Hedtbs» u «Yromby, ¢ obpasuamu mniaacrMmace, KayaykoB U
PE3UHBI, MOJICIMPOBAHUE MOJIEKYJI YTIEBOAOPOIOB U TAJIOT€HIIPOU3BOAHBIX YIIIEBOJIOPOIOB.

Kucnopoacoaepxarniye opraHu4eckue COeIMHEHMS.

[IpenenbHble OHOATOMHBIE cIUPTHL. CTpoeHHEe MOJIEKyYI (Ha MpUMepe METAHOJA U TaHOJa).
I'omonornueckuii psig, obmas Gopmyia, ©30Mepusi, HOMEHKIATypa U kiaccudukanus. Ouznueckue
CBOMCTBA MpEJEIbHBIX OJHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBSI3M MEXIYy MOJIEKYJIaMH CIUPTOB.
XUMHYECKHE CBOMCTBA: PEAKIMU 3aMElIeHMs, JAerujpaTallid, OKHUCJICHHUS, B3aUMOJIEUCTBUE C

OpPraHNM4€CKUMH U HCOPraHNMYCCKUMU KHCJIIOTaAMHU. KauecTBennas pCaKkiusg Ha OAHOATOMHBIC CIIUPTHI.



JleiicTBue STaHOJA M METaHOJIA HA OpraHu3M 4enoBeka. CrmocoObl TOJNYYCHHS W TPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (DU3MYECKHX M XUMHUYECKUX
CBOMCTB.

MHOroaromMHble COUPTHI — STUIEHIJIMKOJb U MulepuH. Ousnyeckne 1 XUMUYECKUE CBOMCTBA:
peakuuy 3aMeleHHUs, B3aUMOJCHCTBHUE C OpPraHMYECKMMHU U HEOPraHMYECKHMMM KHUCJIOTaMH,
KauecTBEHHasl pPEaKk[usi Ha MHOIOaTOMHbIE cHUpThl. [IpeacraBieHne o0 MexaHW3ME peakLUi
HykKJ1eohuIbHOro 3ameneHus. JlelictBue Ha opranu3M venoBeka. CrocoObl MOJydYeHus: U IPUMEHEHHE
MHOI'OATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIHMSHHE THIPOKCOTPYMIBI M OEH30JBHOTO spa.
®dusnueckue cBorcTBa Gperona. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIE peakuu
Ha ¢enon. Tokcuuynocts  ¢enona. CnocoObl  modydeHUS ©W  NpuUMeHeHHe  (eHouna.
®denonpopManbIeruaHas cMoa.

KapOoHubHBIE COETMHEHHS — AIBJETUABI M KETOHBI. DJIIEKTPOHHOE CTPOCHUE KapOOHUIBHON
rpymsl. 'OMOIOrHYecKre psiibl AIbETUIOB U KETOHOB, 00IIas popMyIia, H30MepHs 1 HOMEHKIIATYpa.
PuznuecKue CBOKMCTBA albAETUI0B U KETOHOB. XMMHUYECKUE CBOKMCTBA aJIbIETUJIOB U KETOHOB: PEaKIIUU
npucoearnHeHus. OKUCIIEHUE allb/IeTHI0B, KAUECTBEHHBIE PEaKIIUU Ha anbieruibl. CocoObl MoTydeHus
U IPUMEHEHUE aJIbJIETUJI0B U KETOHOB.

OMHOOCHOBHBIE TIpe/ebHBIE KapOOHOBBIE KHCIOTHL. (OCOOCHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KUCIIOT. M30Mepus u HOMeHKaTypa. @u3nueckue CBONCTBA 0OIHOOCHOBHBIX MPeAETbHbBIX
KapOOHOBBIX KHCJIOT. BomoposHble CBS3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XHUMHYECKUE
CBOMCTBA: KHUCJIOTHBIE CBOMCTBa, peakuus 3TepuUKaluy, peakldd C y4aCTHEM YTJIEBOJOPOJIHOIO
paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHL. [loHSTHE O NPOM3BOJAHBIX KapOOHOBBIX
KHCIOT — CJHOXHBIX 3¢pupax. MHoroobpazue KkapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HenpeAeabHbIX U ApOMAaTHUECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX
kucnor. IlpencraBurenu  BhICHIMX — KapOOHOBBIX — KHCJIOT:  CTEapUHOBAs, IaJlbMUTHUHOBAS,
OJIEUHOBAsL, IUHONIEBAs, TUHONEH08As KUCIOThl. CrnocoObl IMONy4YEeHHUs W NpPUMEHEHHE KapOOHOBBIX
KHCJIOT.

Crnoxubsle 3¢upsl. ['omonornyeckuid psin, oOmas ¢opmyia, U30Mepuss U HOMEHKIATYpa.
OuU3NYECKNE U XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U IIEJIOYHOU Cpee.

Kupsl. Ctpoenue, usmueckue M XHMHUYECKHE CBOWCTBA KHUPOB: TUIPOIM3 B KHUCIOH H
menoyHoi cpeae. OCOOEHHOCTH CBOMCTB JKHMPOB, COAEPIKAIIMX OCTATKU HEMpeAeTbHBIX >KHUPHBIX
kucaoT. JKupsl B mpupoe.

MBpBUT4 KaK CONTM BBICIINX KaPOOHOBBIX KUCIIOT, MIX MOIOIIEEe ACHCTBHE.



OO6mias xapakTepucTHKa yrieBo1oB. Kimaccudukarus yrieBooB (MOHO-, TH- M TTOJIUCAXAPHIBI ).
MoHnocaxapupl: TIOK03a, (QpyKTO3a, ramakTosa, prudo3a, 1e3okcuprudos3a. duznueckue CBOMCTBA H
HaxoxJaeHue B npupone. PotocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUHUH C YYaCTHEM
CHUPTOBBIX U aJbJAECTUAHON TPYII, CIUPTOBOE U MOJIOUHOKHUCIOE OpoxkeHue. [Ipumenenne ritoko3bl,
e€ 3HAUCHHE B KU3HEACATENbHOCTH opraHuszMa. Jlucaxapuipl: caxapo3a, MallbTo3a U JaKTO3a.
BoccranasnuBaronue 1 HeBOCCTaHABIMBAIOIIUE Tucaxapuabl. [ uaponus aucaxapuaos. Haxoxaenue B
npupojie u npumenenue. [loaucaxapuipl: Kpaxmall, TJIIMKOTEH U 11eJuTi0103a. CTpoeHrue MaKpOMOJIEKYJT
Kpaxmalia, INIMKOTeHa U LeJUII0I03bl. PU3ndeckue CBOICTBA Kpaxmalla M HEJUTI0N03bl. XUMHUYECKUE
CBOIMCTBA Kpaxmaja: THAPOJIU3, KAaUeCTBEHHAs! peaklus ¢ H0JI0M. XMMHYECKHE CBOWCTBA LEIUTIOIO3BI:
THAPONU3, TONydyeHUue 3PUPOB NEIUT0N03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN MIENK).

OKCcIIepUMEHTAJIbHBIE METOABLl M3YUCHHS BEIISCTB M HMX IPEBpPAICHUM: PaCcTBOPUMOCTD

Pa3IMYHBIX CIIHPTOB B BOJIE, B3aMMOJICICTBHE ITAHOIA C HATPUEM, OKUCICHHE HTUIIOBOTO CIUPTa B
QJIBJICTH]I Ha PACKAICHHONH MEIHOW IPOBOJIOKE, OKHUCICHHE 3THUJIOBOTO CIHUPTA JUXPOMATOM Kallvs
(BOBMOXKHO WCIIOJIB30BAHKME BHJJICOMATCPUAIOB), KAa4CCTBCHHBIE PEAKIIMM Ha albJCTUIBl  (C
ruapokcuaoM nuammuHcepeopa(l) u rugpokcugom meam(Il)), peakius raumiepuHa ¢ THAPOKCHIOM
meau(Il), xumuyeckue cBOCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE PACTBOPA TIIIOKO3bI C
ruapokcuaom meau(Il), B3aumoaeicTBre KpaxmMaia ¢ H0I0M, PEeIICHIE SKCIICPUMEHTAIBHBIX 3a/1a4 110
temaMm «CrupThl ¥ PeHosl», «KapOoHoBbIe KUCTOTHI. ClioKHBIE 3)UPBD».

A3oTconepiKkaliie OpraHn4eckie CoeTMHEHUS.

AMUHBI — OpraHU4ecKre Mpou3BoHbIe amMMHaka. Kinaccudukaius aMiuHOB: anudaTuyeckue u
apoMaTUYeCKHe; IEePBUYHbIE, BTOPUYHBIE W TpeTuuHblie. CTpoeHue MoJieKys, olmias ¢opmyna,
M30MepHsi, HOMEHKJIATypa U (U3HUECKHUE CBOMCTBA. XUMHUYECKOE CBOMCTBA aTH(PATHUCSCKUX aMHHOB:
OCHOBHBIE CBOMCTBA, aTKUIUPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTON KHCIOTOM.
Conu ajnKuIaMMOHUSL.

AHUIMH — TPEICTaBUTEb AMHHOB apoMaTudeckoro psga. CTpoeHuWe aHWIWMHA. B3anMHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyine aHuiauHa. OCOOCHHOCTH XWUMHUYECKHX CBOWCTB aHWJIMHA.
KauecTtBennsie peaknnu Ha aHWiIHH. CrOCOOBI TOTYYEHHUS U TMPUMEHEHHE anu(paTUIeCKHX aMHHOB.
[TonydeHnue aHWINHA U3 HUTPOOEH30Ia.

AmuHOKHCI0TE. HoMeHKmatypa u m3omepus. OTIenbHBIC MPEACTABUTEIN 0-aMUHOKHCIIOT:
MJIMIWH, anaHuH. OU3WYecKre CBOMCTBA aAMUHOKHCIOT. XUMHUYECKHE CBONCTBA aMHHOKHCIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCIUHEHUH, peakius TMOJMKOHICHCAIIMH, O0pa30BaHHE TMENTUIHON
cBsi3u. buonoruueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THAPOIIU3 MENTH/IOB.

benkn xak npupomHbie oauMepbl. [lepBudHAs, BTOpUYIHAS U TPETHYHAS CTPYKTypa OCIIKOB.

XUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIHS, KAYECTBEHHBIE PEaKIIMU Ha OCIIKH.



OKCIIEpUMEHTAJIFHBIC METOAbI M3VUCHHUS BEIISCTB M MX MPEBPAICHUMN: pacTBOpPCHUEC OeIKOB B

BOJIC, JICHATypalusi OCJIKOB TMPH HArpeBaHWHW, I[IBETHbIC PEAKIUH Ha OCJIKH, pEeLICHHE
HKCHEPUMEHTAIBHBIX 3a/a4 10 TeMaM «A30TCOAepXKallie OpraHu4YecKue COCTUHECHUS» U
«Pacno3HaBaHue OpraHMYECKUX COCAMHCHUI.

BbicokoMoeKyIsipHbIE COSTUHEHHSL.

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJICKYJISAPHBIX COCIUHEHHH: MOHOMEp, MOJUMeEp,
CTPYKTYpHOE 3BEHO, CTEIECHb IMOJMMEPU3AIIUH, CPEeIHAs MOJEKyNsipHas macca. OCHOBHBIE METOMIBI
CHHTE3a BRICOKOMOJICKYJISIPHBIX COCMHEHUH — TIOJIMMEPH3AIIHs U TIOJIMKOHICHCAIINSI.

[TonmumepHble MaTepuaibl. IlnacTmacchl (MOJNMATHIICH, MOJIHMIIPOIWICH, MOJUBUHHIXIOPHI,
MOJUCTUPOI, TMOJUMETWIMETAKPHUIIAT, MOJUKApOOHATHI, MOJIMITHIIEHTepedTanar). YTuiu3auus u
nepepadoTKa MIACTHKA.

DjacToMepbl:  HATypajbHBIH  KaydyK, CHHTCTHYECKHE  Kayuyku  (OyTaJHMeHOBBIH,
XJIOPOIIPEHOBBIN, H30IIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanpHBIE (XJIOTIOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHUCKO3a, AalleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[Tonumeps! crienuanbHOro HazHaueHUs (TediIoH, KeBjap, 3JICKTPOIPOBOISIIUE IOJIHMMEPHI,
OuopasyiaraeMble MOJIUMEPHI).

3KCH6DI/IM€HT2UII)HI>IG METOJABI HM3YYCHHUA BCIHICCTB W HX HDGBDaHIeHI/If/'II O3HAKOMJICHUE C

06pa311aM1/1 IMPpUPOAHBIX u HCKYCCTBCHHBIX BOJIOKOH, acTmMacce, Kay4yKoOB, peuicHue
IKCIICPUMCHTAJIbHBIX 3aJ1a4 11O TCME «Pacro3HaBaHue M1acTMacC U BOJTOKOHY.

PacuéTtHble 3a/1a4un.

Haxoxnaenune monexynsspHOM (OpMyJbl OPraHUYECKOTO COEIMHEHHUs 110 MAacCOBBIM JIOJIIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKJIEHUE MOJIEKYJISIpHONH (OpMyIbl OpPraHMYECKOIro
coeiMHEHUs 1Mo Macce (00bEMY) MPOJIYKTOB CrOpaHus, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKLIMHU U/WUIIA UCXOTHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYIIBI OPraHUYECKOT O
BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MOIYYEHHUsI, ONIPEIEICHUE TOJIU BbIXOAa
MPOJYKTA PEaKuu OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHEIE CBS3M.

Peanuzanusi MexnpeaMETHBIX CBs3€d NpH HM3y4Y€HUHM oOpraHuuyeckod xumuu B 10 kmacce
OCYIIIECTBJISIETCSI Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSATHH,
MPUHATHIX B OTJIEIBHBIX TPEAMETAaX €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHS: SIBJICHUE, HAyYHBIH (DakT, TWIIOTE3a, TEOpHs, 3aKOH,

aHajln3, CUHTC3, KJIaCCI/I(I)I/IKaL[I/IH, Ha6JIIO)IeHI/IC, HU3MCPCHUEC, IKCIICPUMCHT, MOACIIb, MOACIIUMPOBAHUC.



®dusuKa: MaTepus, aroM, AJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJa, YHEPTETUYECKHIl YPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE BEIIeCTBa, (PU3UYECKHE BEIMYUHBI, CIUHUIIBI
U3MEpEHUS, CKOPOCTb, DHEPIUs, Macca.

buonorus: kneTka, opraHusM, 3KocucTeMa, Ouochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBINA U reTepoTPOPHBIA TUII TUTAHUS, OposkeHHue, GOTOCUHTE3, JbIXaHUe, OCNKH, YIIIEBOIbI,
JKHPLI, HYKJICUHOBBIC KHCJIOTHI, q)epMeHTBI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBHOTO IUTAHUS, MOIOIIME CPECTBA,

MaT€puraibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KJTACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA

Teopernueckrie OCHOBBI XUMUH.

Atom. CocTtaB aTOMHBIX sifep. XuUMHuecKui snemeHT. M3oronbl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPreTUYECKHUE YPOBHH U IMOIYPOBHU. ATOMHBIE OpOWTAIIH.
Krnaccudukaiuss XAMUIeCKUX 3JIeMeHTOB (s-, pP-, d-, f-amementsr). PacnpenencHue 37IeKTPOHOB MO
aTOMHBIM  OpOUTANIAM. DJIEKTPOHHBIE KOH(PUTYpallMd aTOMOB JJIEMEHTOB IEPBOTO—4ETBEPTOTO
MEPUOIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, OJJICKTPOHHBIE KOH(MUTypalluu HOHOB.
DNEeKTPOOTPUIIATETEHOCTb.

Ilepnoanueckuii 3akoH U Ilepuognueckas cucrema xumuueckux 3neMeHToB [[.M. Menneneesa.
CBs3b epUOANYECKOro 3akoHa U Ileproanyeckoil CUCTEMBI XUMUYECKHUX AIIEMEHTOB C COBPEMEHHOM
TEOpHEHl CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHUMHUUYECKHX DJJIEMEHTOB U
00pa3zyeMbIX HMH MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIINaM U MepruogaM. 3HauYeHUE MEPUOTUIECKOTO
3akoHa /.M. Menneneena.

Xumuueckasi CBA3b. BuUIbl XUMHUYECKOM CBSI3M: KOBAJEHTHAs, HMOHHAasg, MeTajlInyecKasl.
MexaHu3Mbl obpazoBaHus KOBAJICHTHOM CBSI3U: 0OMEHHBIT
Y JJOHOPHO-AaKIENTOPHBINA. DHEPTHs U JJTNHA CBs3HU. [loNsIpHOCTH, HANPaBIEHHOCTh U HACHIIAEMOCTh
KOBaJICHTHOU cBsi3u. KpaTHbie cBsi3u. BogopoaHas cBa3b. MexMoeKyasipHble B3aUMOJICHCTBHUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C

UX T€OMETPUYECKUM CTPOEHHUEM (Ha IPUMEpE COESIMHEHHUH 37IEMEHTOB BTOPOTO MEPHOJIA).



IIpencraBnenre 0  KOMIUIEKCHBIX  coefuHeHUsX. (CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeb. 3HAUY€HHWE KOMIUICKCHBIX coeluHeHud. [loHATHE O KOOpIWHAIIMOHHOM
XUMUHU.

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHUS. THIBI KPUCTANIMYECKUX PEIIETOK
(CTpYKTYp) 1 CBOMCTBA BEIIECTB.

IlonsTne o mucnepcHslx cucremax. MctuHHbIE pacTBOpSHL. IIpencraBieHne 0 KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUS KOHLEHTPAIIMH PAaCTBOPOB: MAccoBas JIOJISl BELIECTBA B PacTBOPE,
MOJISIpHAsE ~ KOHLIEHTpauusa. HacplllleHHble YW HEHACBIIIEHHBIE  PacTBOPbl, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccugpukamuss W HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. 1pHUBHAIbHbIC Ha3BaHHA
OTJIEJIbHBIX NIPEICTaBUTEIIEH HEOPIraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX peakIUil B HEOPraHUYECKOM W OPraHUYeCKOW XHUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAaHEHHUSI U NIPEBPAILCHUS SHEPTUU TPU XUMUYECKUX PEAKLIUAX.
TemoBbie 3G GEKTH XUMUYECKUX peakiuii. TepMOXUMHUYECKHE ypaBHEHHUS.

CKOpOCTh XMMHUYECKON pEeaKIuu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (aKTOpOB. ['OMOTEeHHBIE H
reTeporeHHsle peakunu. Katanus u kataam3aTtopsl.

OOpatumbie U HeoOpaTUMbIe peakiuu. XUMHYecKoe paBHOBecue. KoHcTaHTa XMMHUYECKOTO
paBHOBecHsl. DAKTOPBI, BIMAIOLIME HA IIOJIOKEHUE XUMUYECKOTO PABHOBECHUS: TEMIIEPATYPa, JaBICHUE
Y KOHLICHTpALMU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipuanun Jle [larense.

OnexTponuTHyeckas auccouuanys. CUiIbHbIE U clladble 3JeKTPoNuThl. CTENeHb AUCCOLUAIHH.
Cpena BOJIHBIX DPAacCTBOPOB: KUCIIOTHAsA, HeiTpaibHas, enodHas. Bomoponansli mokazatens (pH)
pactBopa. ['maponus coneit. Peakiiun noHHOro ooOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb  okucieHus. OKUCIUTENb U
BOcCTaHOBUTENb. [Iponeccel OKHCIIEHHMs W BOCCTAHOBJICHHs. DBakHeWllne OKUCIUTENIH U
BOCCTAHOBUTENIU. MeTOJ1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOJIU3 PACTBOPOB U PACIlJIaBOB BEIIECTB.

3KCH€DI/IM€HT3J’IBHBI€ METOJAbI N3YUYCHHUA BEUICCTB U UX HDCBDaHICHI/II\/'R Pa3I0XKCHUC ITEPOKCHUIA

BOJIOPOJIa B MPUCYTCTBHH KaTaJIM3aTOPa, MOJCIA KPUCTAUIMYECKUX PEHMIETOK, TMPOBEACHUE PEaKIIHi
MOHHOTO OOMEHa, ONpEeeNIeHHe Cpebl PACTBOPOB C TOMOINBID MHIWKATOPOB, M3y4YCHHE BIUSHUS
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MTOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannueckas xumusi.

[Tonoxxenue HemerasmioB B [lepuoanyeckoii cucteme xumuueckux aneMenToB JI.1. MenneneeBa
U OCOOCHHOCTH CTPOCHHS UX aTOMOB. DH3MYecKre CBOWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAIOB
(Ha mpuMepe KUciaopoa, cepsl, hocdopa u yraeposaa).

Bonopon. Ilomydenue, ¢u3mueckne W XHMHYECKHE CBOWCTBA: PEaKIMU C METaUIAMUA H

HEMETaJlIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['Mapuabl. TOIIMBHBIE 3JIEMEHTHI.



['anorensl. HaxoxneHue B mpupojlie, CIOCOOBI MOJydeHUs, (U3NYECKHE M XUMHYECKHE
ceorictBa. ['anoreHoBomopoabl. BaxHelline KUCIOPOACOAEPKALIME COEAUHEHHS TaJOrCHOB.
JlaGopaTopHble M MPOMBINUICHHBIE CHOCOOBI MOJYYEHHUsS! TaJoreHoB. [IpuMeHeHue TajoreHoB U HX
COETUHEHUM.

Kucnopon, o3on. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI TOMXYYEHHsI KHUCIOPOAA.
du3nyecKknue 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHE KUCI0pO1a U 030HA. OKCUBI U IEPOKCHUIBI.

Cepa. HaxoxaeHue B mpupoje, crocoObl MoydeHus, PU3nIecKue 1 XUMUIECKHE CBOWMCTBA.
Ceposoaopon, cyiabhunsl. Oxcua cepbi(IV), okcun cepri(VI). CepHucTtas v cepHast KUCIOTBI M UX COJIH.
Oco0EeHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHune cepbl u €€ COeTMHECHUIA.

Azot. HaxoxzaeHnue B mpupoje, cnocoObl MONTydeHus, (pU3nYecKrue U XUMHYECKUE CBOMCTBA.
AmMmuak, HUTpuAbl. OKcHIpl a30Ta. A30TUCTast M @30THAsI KUCIOTHI U X coyid. OCOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpMeHeHne a30Ta u ero coequHeHn. A30THBIE y10OpeHusl.

®ochop. Haxoxaenue B mpupoe, CocoObl ModydeHus!, pU3ndeckre 1 XMMUYECKHUe CBOMCTBA.
dochuner u pochun. Oxcunabl pochopa, hochopHas kuciora u e€ conu. [Ipumenenue dpocdopa u ero
coequHeHnil. @ocopHble yI00peHHUs.

Yrnepos, HaXOXAeHUEe B pUpoae. AIoTpornHbie Moaupukanuu. Ousndeckue 1 XMuMHYECKHe
CBOMCTBa MPOCTHIX BeIIECTB, 00pa3zoBaHHBIX yriaepoaoM. Oxcun yriuepona(ll), okcun yrnepona(IV),
yroJibHasi KUCIIOTa M €€ Cor. AKTHBHPOBAHHBIN yrojb, afacopOrus. Oymiepensl, TpadeH, yriepoaHble
HaHOTPYOKHU. [I[puMeHeHne MpoCThIX BEHIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €TI0 COCTUHEHUH.

Kpemnuuii. HaxoxxaeHue B npupo/ie, crnioco0bl MoMy4eHus, (pu3ndeckre 1 XMAMHUUECKUE CBOUCTBA.
Oxcun xpemuusa(IV), kpemHueBas Kuciaora, cuIMKaTel. [IprMeHeHHe KpeMHUS U €ro COeIUHEHUH.
CrekJ10, €ro nojiyueHue, BUIbI CTEKIIA.

[Tonoxxenne metannoB B Ilepuonnueckoil cucremMe XMMHMUYECKHUX 3JIeMEHTOB. OcoOeHHOCTH
CTPOEHHUS DJIEKTPOHHBIX 000JOYEeK aTOMOB MeTauioB. OOmue (QHU3MYecKue CBOICTBA METAJUIOB.
[Tpumenenne MeTannoB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMUYECKUN Psii HanpspKeHu MertayuioB. OOIMe crmocoObl MONYYEHUsT METalIOB:
TUIPOMETAUIYPrisl, MUPOMETAJUTYPIus, 3JieKTpoMeTainyprus. IloHATHE O KOppO3UM METalJIOB.
CriocoOblI 3alUTHl OT KOPPO3HUH.

OO6mas xapakrtepuctuka MeTamioB I[A-rpymnmber [leprogndeckoit CHCTEMBI XUMHUYECKUX
aneMmeHToB. HaTpuii u kanuii: monydyenue, puandeckue 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHE TPOCTHIX
BENIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka MetawioB I[IA-rpynmer I[lepuogudeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB. MarHuii M KanbLui: MosyuyeHue, U3ndYeckue M XMMUYECKHE CBOMCTBA, MPUMEHEHHE

MPOCTHIX BEIIECTB U UX coequHeHUH. JKECTKOCTh BOBI U CITOCOOBI €€ yCTpaHEHH .



AmoMuHUH: TONydeHue, (u3nyeckne M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOTO
BEIIECTBA M €ro COeAMHEHUU. AMQOTEepHBIE CBOICTBA OKCHIA U THUIPOKCHIA AIFOMHHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

OO6mas xapakTepucTuka MeTauioB modouHsix noArpymi (b-rpynm) [lepuoanueckoit cucreMsl
XUMHUYECKUX IJIEMEHTOB.

dusnueckue U XUMHYECKUE CBOMCTBA XpoMa U ero coeauHeHuu. OKCHABI U THIAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 AUXpOMATHI, UX OKUCIUTEIbHBIE CBOMCTBA. [lonyueHue
Y IPUMEHEHUE XpoMa.

du3nueckue U XMMUYECKHE CBOMCTBA MapraHlia U €ro coequHeHnl. BaxkHelmue coequHenns
mapranua(ll), wmapranna(IV), wmapranna(Vl) wu wmapranua(VII). Ilepmanranar kamus, ero
OKHCIIUTEJIbHBIE CBOMCTBA.

®du3nuecKue 1 XMMUYECKHE CBOMCTBA JKeJe3a U ero coeMHeHU. OKCUIbL, THAPOKCUIBI U COJIA
xene3a(ll) u sxeneza(Ill). [TonydyeHue u mpruMeHeHUE keje3a U ero CIIaBOB.

Du3nYECKUe U XUMUYECKUE CBOMCTBA MEIU U €€ coequHeHuil. [loyuenrne u npumMeHeHne Meau
U €€ COCIMHECHUM.

[{uuk: momyuenue, pu3nveckre U XUMHUYECKUE CBOWcTBAa. AMQOTEepHBIE CBOWCTBA OKCHAA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne uHKa U €ro COeAMHEHU .

3KCH6DI/IM€HT2UIBHI>I€ METOJAbI HM3YYCHHUA BCHICCTB M HX HDGBD&IHGHI/II;'II HU3YUCHUC 06pa3110B

HEMETAIIJIOB, TOPEHHE cepbl, pocdopa, xKelre3a, MarHus B KHCIOPO/Ie, U3yUeHUE KOJUIEKITUU «MeTalbl
W CIUIaBb», B3aUMOJICHCTBHE IICIIOYHBIX W IIEIOYHO3EMENIBHBIX METANIOB C BOJOW (BO3MOYKHO
UCIOJIb30BaHNE BUIEOMATEPHUAIOB), B3aUMOJACHCTBHE ILMHKA W Kelle3a C PAacTBOPAMH KHCIOT U
[IEJI0YEH, KAaYeCTBEHHBIE PEAKIMM Ha HEOPTraHWYECKHWE AaHWOHBI, KAaTHOH BOAOPOJAa M KaTUOHBI
METAJUIOB, B3aUMOJICHCTBUE THAPOKCUIOB AJTIOMHHUSA W IIMHKA C PacTBOPaMU KHUCJIOT W IIEJIOYEH,
pelIeHne SKCIEepPUMEHTANbHBIX 3a1ay 1o teMaMm «['anoreHsl», «Cepa u €€ coeaMHEHUs», «A30T U
docdop u ux coequHEHUsD», «MeTalIbl TTABHBIX MOATPYI, «MeTamisl MOOOYHBIX MOATPYIII.

XuMus 1 )KU3Hb.

Ponp xumMuu B oOecrieueHUM YCTOWYMBOTO pa3BUTHSI uernoBeuecTBa. [IoHATHE O HaydHBIX
METOJax IO3HAHHUS W METOJOJOTMH HAYYHOTO HCCieAoBaHus. HaydHbple NPUHLMIOBI OpraHU3aliu
XUMHYECKOTO MTPOU3BOJICTBA. [[pOMBIIIUIEHHBIE CTTOCOOBI TOMyYEHUS BAKHEHIIINX BEIIECTB (Ha MpUMEpe
MPOM3BOJICTBA aMMHaKa, CEPHOM KHCIOTHI, MeTaHoJa). [IpOMBINIIEHHBIE CMOCOOBI TOYYCHUS
METAJJIOB U CIJIABOB. XMMUUYECKOE 3arpsi3HEHNE OKPY-KAIOIIEH CpeJlbl U €ero mocineAcTBUs. Posib Xxumun
B 00€CIeYeHNH YHEPTreTHIEeCKON OE30MacCHOCTH.

XumMus MW 310poBbe uenoBeka. JlekapcTBeHHble cpexnctBa. [IpaBuna uMCHOJIB30BaHUS

JICKApCTBCHHBIX MPEIIapaToB. Pomne xuvun B Pa3BUTHU MCIAULIUHEI.



XuMHUs THIIA: OCHOBHBIE KOMIIOHEHTHI, IMUIIEBBIE A00aBkH. Poib XuMMUHM B oOecredYeHUH
MMHUIIEBON OE30aCHOCTH.

Kocmernueckune u mapdroMepHble cpeacTBa. beitoBas xummus. IlpaBunma OGe3omacHOro
HCIIOJIb30BAHUS IIPEIapaToB OBITOBOM XUMHUH B IIOBCEIHEBHOM KU3HHU.

XHMHS B CTPOUTEIIBCTBE: BAKHEHIIIME CTPOUTEIIbHBIC MaTepPHaIIbl (IIEMEHT, OSTOH).

XuMUs B CEIBCKOM X03siiicTBe. OpraHUYecKre 1 MHHEPAIbHBIE YIOOPECHHUS.

CoBpeMEeHHBIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepaMHKa. Marepuaibl Jyis
ANEKTPOHUKH. HaHOTEXHOJIOTHH.

PacuéTHple 3a1a4n.

Pacuérsl: Maccel BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIN
00bEMY OIHOTO W3 Y4YaCTBYIOIIMX B PEAaKIMU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEaKILUU, €CIM OJJHO M3 BEUIECTB UMEET MPUMECH, Macchl (00bEMa, KOIMUECTBA BELIECTBA)
MPOIYKTa peaxuuu,
€CJIM OJIHO M3 BEILIECTB JIAHO B BHJIE PacTBOpa C OMNPEAECIEHHOM MAacCOBOW JOJIEW PacTBOPEHHOTO
BELIECTBA, MACCOBOM J10JIM U MOJISIPHOM KOHILIEHTPALIUU BEILLIECTBA B PACTBOPE, J10JIM BbIXOJA MPOAYKTa
pEeaKuu OT TEOPETHUECKHU BO3ZMOYKHOTO.

MeXInpeaMETHBIC CBSI3H.

Peanmzanus MexXnpeaMeTHBIX CBsI3€i NpU M3y4eHUW OOIIel W HeOpraHW4ecKo Xxumuu B 11
KJIACCE OCYILECTBISETCS Yepe3 MCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX HOHSTHUH, TaKk U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT O LIUKIIA.

OO01e ecTecTBEHHO-HAyUHbIEe MOHATH: sBJICHUE, HAY4YHbIM (hakT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJlu3, CUHTE3, Kiaccu(uKalus, NepuoInIHOCTh, HAOMI0IeHIE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIb,
MOJIETTUPOBAHUE.

®dusuka: Marepusi, MUKPOMHUpP, MAaKpOMUD, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOIIHI,
pallMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYeCKUH YpOBEHb, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHME BEILECTBA, WJCAIbHBINA ra3, (U3UYECKUEe BEIWYUHBI, €IWHULBI HU3MEpPEHUs, CKOpPOCTb,
JHEPrus, Macca.

Buosnorus: knerka, opraHusM, 3KocucTeMa, ornocgepa, MeTaboIN3M, MAaKPO- U MUKPOAJIEMEHTHI,
O€JIKH, XKHUPBI, YIIIEBOJIbl, HYKJIEMHOBBIE KUCIIOTHI, (PEPMEHTHI, TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK
SHEPTHH B SKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIINBO, PECYPCHI.

TexHomorus: XUMHUYECKas IPOMBIIIJICHHOCTb, METAJUIYPrus, CTPOMUTENIbHBIE MAaTEpUAIlbI,
CEeNIbCKOXO35IICTBEHHOE ~ MPOU3BOJCTBO,  MHINEBAs  NPOMBIILIICHHOCTh,  (hapMaleBTHUECKas
MIPOMBIIIIIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHMX IPENaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX

MaT€pHraIOB, DJICKTPOHHAA MPOMBINIJICHHOCTE, HAHOTCXHOJIOTH.



IINTAHUPYEMBIE PE3VJIBTATbI OCBOEHMA ITPOITPAMMLBI 110 XHUMHWHN HA
YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIHIEI'O OEPA3OBAHIA

JIMYHOCTHBIE PE3VJIbTATHI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IHOJAXOAOM B CTPYKTYpE JMYHOCTHBIX
pe3yabTaTOB OCBOEHHUsA Ipeamera «XHMHsS» Ha YpPOBHE CpEeIHEro oOIiero oOpa3oBaHUs BbIJIEJIEHBI
CIIEAYIOIINE COCTABIISIOIIME: OCO3HAHUE OOYYarOIIMMUCS POCCHUMCKON I'pa)kIaHCKOW MICHTUYHOCTH;
TFOTOBHOCTh K CaMOPa3BUTHIO, CaAMOCTOSITEIbBHOCTH M CaMOOIIPEJEICHHIO; HaJIMuue MOTHBALUH K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTH O0YYarOIIMXCs PYKOBOJCTBOBATHCS MPUHATHIMU B OOIIECTBE
IIpaBUJIAMU U HOPMAaMU MTOBE/ICHUS; HAIUYKE IIPAaBOCO3HAHMSI, SKOJIOIMYECKON KYIbTYphI; CHOCOOHOCTh
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MpenMeTa « XUMHUS» OTPaKalT CPOPMUPOBAHHOCTH OIBITA
NIO3HABATENIBHOM W  IPAKTHUYECKOW JEATENIBHOCTM OO0ydYaroUIMXcs B IpoLecce pean3aluu
00pa3oBaTEeNbHON AEATEIbHOCTH.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS MpeaMeTa « XUMHUS» OTPakatoT CPOPMHUPOBAHHOCTH OIBITA
[IO3HABATEIBHOM UM  INPAKTHYECKOW JEATENBHOCTH O0ydYarloluxcs B IPOLECCE peaau3aliu
00pa3oBaTEeNbHON AESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTO BOCITUTAHHSI:

0CO3HaHMsI OOYYaIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX IpPaB U OOS3aHHOCTEH, yBaXXEHMS K
3aKOHY U MPaBONOPSAKY;

NpPEJCTaBICHUS] O COLUAIbHBIX HOpMax M IMpaBWIax MEXJINYHOCTHBIX OTHOLIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKON MAEATENbHOCTH MpPU CO3AAHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHMUSI, JIOTUKY U apIyMEHThI IPYruX Mpu
aHaJIM3e pa3IMYHBIX BUJOB yUEOHOI NesATETbHOCTH;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K UICTOPHUYECKOMY U HAyYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBa)XKEHUsI K MPOIECCY TBOpUYECTBA B 00JIACTU TEOPUHU M MPAKTUYECKOTO MPUIOKEHHUSI XUMUH,
OCO3HaHMA TOTO, YTO JIAHHBIE HAYKH €CTh pPE3YyNbTaT JJIMTEIbHBIX HAOIIOACHUH, KpPOMOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/a YUEHBIX U MPAaKTUKOB;

MHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJIYYEHHH U MOCIEAYIOIIEM aHaJIn3e HHPOPMAIH O

MNEPEAOBBIX TOCTHXXCHUAX COBpeMeHHOfI OTE€YEeCTBEHHOH XHUMUU,



3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATHh CHUTYAIlUHU, CBS3aHHBIE C XUMHUYCCKUMH SIBICHUSIMH, U MPHHUMATH
OCO3HaHHbIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTU OIEHUBATh CBOE TMOBEJCHHE M TOCTYNKHM CBOMX TOBApUIIEH C MO3MUIMIA
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHIA MOCTYIIKOB;

4) hopMHUPOBaHHUS KYJIbTYPHI 370POBBSI:

MOHMMAHUSA LIEHHOCTEH 3/J0pOoBOro U Oe3omacHOro oOpas3a JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBbIO;

COOITIO/ICHHSI TIPaBHJI O€30IaCHOTO OOpaIleHHsI ¢ BEIIECTBAMH B OBITY, TOBCEHEBHO JKU3HU, B
TPYAOBOM AEATEIbHOCTH;

MOHMMAaHUS [IEHHOCTH MPaBUI WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEJCHUS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U YKU3HU JIIOJIEH;

OCO3HAHUS TIOCJICJICTBUI ¥ HEMPUATUS BPEAHBIX MPHUBBIUCK (YIIOTPEOICHHUS aTKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) TpyI0BOrO BOCIIMTAHHS:

KOMMYHHUKAaTHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKOW  JIeATEIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUYECKOU U APYTHX BUAAX JIEATCIHHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEHICHUU MPAKTUYECKUX 3a/Jad  COIMAIbHOMN
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJiacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3yYeHUI0 MpodeccHil pa3IndyHoro pojia, B TOM YHCIE Ha OCHOBE
MPUMEHECHHS MTPESIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIWBUIYaJbHOW TpPAaeKTOpUU 0Opa3zoBaHUs, OymyIei
npodeccuu U peanusanuy COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) 9KOJIOrMYECKOTO BOCITUTAHUS:

HKOJIOTMUYECKH 1ETIECO00PA3HOTO OTHOIIEHHS K IPUPO/IE KaK HCTOUYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHUS TJIOOATBHOTO XapakTepa SKOJOTHMUECKHX MPOOJeM, BIUSHUS DKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIOIB30BAHUS JIOCTIKEHUN XUMHUHU ISl PEIICHUsS BOMPOCOB

palluOHAJIBHOI'O TPpUPOAOII0JIb30BAHN,



AKTUBHOT'O HEMPUATHUS ACUCTBUM, TPUHOCAILINUX BPE] OKPYKAIOIe MPUPOIHON Cpee, YMEHUS
MPOTHO3UPOBATh HEOIATONPUSTHBIE KOJOTUYECKUE TOCIECACTBUS TMPEANPUHUMACMBIX JCUCTBUN U
IIPEIOTBPALIATD UX;

HAJIM4YUSl Pa3BUTOTO HKOJIOTMYECKOTO MBINUICHHS, JKOJOTUYECKOW KYJIbTYphl, OIBITA
NeSITeIbHOCTH 3KOJIOTUYECKON HAIMPaBJIEHHOCTH, YMEHHSI PyKOBOJICTBOBATHCS UMHU B TIO3HABATENbHOI,
KOMMYHHKATUBHOW ¥ COIMATBHOW TPAKTHKE, CIOCOOHOCTH W YMEHHSI aKTUBHO IPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

7) LEHHOCTH HAYYHOTO MTO3HAHHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U 0OIIECTBEHHOM
MPaKTHUKU;

MOHWMAHUS CIEeNU(UKH XUMUM Kak HayKd, OCO3HaHUs e poird B (HOPMHPOBAHHH
paIMOHAIBFHOTO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUH [EJIOCTHOTO MPECTABICHUS 00 OKPYXAIOIIeM MUpPe
KaK O €IMHCTBE MPUPOIbI U YEIIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHnH IpodiieM
COXPAaHEHHUS IPUPOJIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU Il COBPEMEHHOM LMBWIM3ALMU: B €€
T'YMaHUCTHYECKON HAMPaBICHHOCTH U BXKHOM POJIM B CO3/IaHUU HOBOI 0a3bl MaTepUaibHON KyIbTYPHI,
B PELICHUH INI00ATBbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS Y€TIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOH,
MUIIEBOH 1 YKOJOTHUYECKON O€30MaCHOCTH, B Pa3BUTHH MEAHMIIMHBI, 00ECTICYCHUN YCIOBUI YCIIEITHOTO
TpyJa 1 SKOJIOrM4eCKH KOM(OPTHOM KHU3HU KaXKJI0T0 YIeHa OOLIECTBa;

€CTECTBEHHO-HAyYHOM  TIPaMOTHOCTH:  TOHHMMAHMS  CYIIHOCTH  METOJOB  IO3HAHWI,
HCIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIb30BATh MOydyaeMble 3HAHUS [T aHAIIU3a
U OOBSICHEHMS! SIBIICHUN OKPY’KAIOLIEro MHUpa U MPOUCXOASIIUX B HEM H3MEHEHWH, YMEHMs JeNaTh
000CHOBaHHbBIE 3aKIIFOUEHHUS] HA OCHOBE HAYYHBIX ()aKTOB U MMEIOLIMXCS JAHHBIX C IIEJIbI0 MOTyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO MCIONB30BAaTh XUMUYECKUE 3HAHUS MJIS PEIIeHUs MpoOsieM B
peaNbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATEIbCKON eI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHHIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpoPecCHOHATbHON 1eATeIbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTATDI



MeranpenmMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTrPaMMBbI [0 XUMHH Ha YPOBHE CPEHEro 0o0IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble I (OPMHUPOBAHHMS MHMPOBO33PEHHST OOYYAIOIIUXCA MEXKIUCIUILTHHAPHBIC
(MeXIIpeAMEeTHBIE) OOIICHAyYHbIE MOHATHS, OTPAXKAIOUIME IEOCTHOCTh HAYYHOH KapTHHBI MHUpa H
crier UKy METOJI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SJHEPT U,
SBJICHHE, MPOLIECC, CUCTEMa, HaY4HBIH (haKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
ucclieIoBaHue, HaOII0IeHUE, U3MEPEHUE, SKCIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4deOHbIC JeUCTBHSA (mo3HaBaTeNbHEIE, KOMMYHUKaTHBHEIE,
perynaTuBHbIE), oOecnieunBatonme (GopmupoBaHue (QYHKIMOHAIBHONW TI'PAaMOTHOCTH M COLMAIBHON
KOMIIETEHIIMH 00yJYaroImuxcs;

CIIOCOOHOCTh o0yJaromuxcs MCTIOJIb30BATh OCBOCHHBIC MEKIUCIUILTMHAPHBIE,
MHPOBO33pPEHYECKUE 3HAHHUS M YHUBEpCAJbHbIC ydeOHbIC ACHCTBHS B MMO3HABATEIBHON U COLMAIBLHON
IPaKTHKE.

MeramnpenMeTHble  Pe3ylbTaThl  OTPAXKAIOT  OBJAJEHHE YHUBEPCAIBHBIMH  yYeOHBIMHU

IMO3HAaBaTCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HeﬁCTBHﬂMH.

[To3HaBaTenbHBIE YHUBEPCATIbHBIC YICOHBIE ICHCTBHA

1) 6a3oBbI€ JIOTHYECKUE ACHCTBUSA:

caMoCTOSITeNNbHO (GOPMYIUPOBATh U  aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPEICIIATH TSN JACSITeILHOCTH, 3a]aBasi TapaMeTPhl K KPUTEPHH UX JTOCTHIKEHUS, COOTHOCHTH
PE3YIBTATHI ACATCIIBHOCTH C IMOCTABJICHHBIMU LECIIAMU,

UCIIONb30BAaTh TPH OCBOCHMHM 3HAHMNA MPUEMBI JIOTHUECKOTO MBIIUICHHS: BBIICIAThH
XapaKkTepHble TPU3HAKY TIOHATUN U yCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIOIINE
TIOHATUA OJIA 00BsACHEHUS OTACIBHBIX q)aKTOB n ﬂBHeHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN JJIA KHaCCHq)HKaHHH BCUICCTB U XUMHUYCCKUX peaKHI/II\/JI;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy U3Yy4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTHUECKHE PACCYXKACHUS (MHIYKTHUBHBIC, NEAYKTUBHBIE, TIO AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BBHIBOJBI U
3aKJTFOYCHUS,

MPUMEHSIThH B IIPOIIECCE MO3HAHUS UCTIOIb3yeMbIe B XUMUU CUMBOJIHYECKHE (3HAKOBBIE) MOJICTIH,
peoOpa3oBhIBATh MOJIEIbHBIE MPEJCTABICHUS — XUMUYECKUI 3HAK (CHMBOI) dJIEMEHTA, XUMHUECKas

dbopmyna, ypaBHEHHWE XHWMHUYECKOW pEAKIMU — TPHU PEIICHHWH Y4eOHBIX TO03HABATEIbHBIX |



IIPAKTUYECKUX 3ajiay, IPUMEHSTh Ha3BaHHBIE MOJIEJIbHBIE IIPE/ICTABIICHUS IS BBISABICHHSI XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHX PEaKIUil.

2) 6a30BbIC UCCIICIOBATEIIbCKUE ICHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LE€IM W 33JaYd  UCCIIEAOBAaHUS, WUCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KaU€CTBE WHCTPYMEHTA MO3HAHHS U OCHOBBI JJIS
(bopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BIAJETh HABbIKAMU CAMOCTOSITEJIBHOIO IUIAHMPOBAHUSA M IPOBEIEHUS YUYEHHUUECKUX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HaOMOJaTh 3a XOAOM IIPOLECCa, CAMOCTOSITEIbHO
IIPOTHO3UPOBATH €TO PE3yabTaT, (HPOPMyITUPOBATH 000OIIEHNS U BEIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABISTH 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHOK padoTe;

nproOpeTaTh ONbIT YYEHUUYECKON HCCIIE0BAaTENIbCKON U IPOEKTHON NeSATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJIOB PEIEHHs MPaKTHUYECKUX 3ajad,
MIPUMEHEHHIO PA3JINYHBIX METO/IO0B TIO3HAHMUSL.

3) pabora ¢ nHpOpMAITHCH:

OpPUEHTHPOBATHCSI B Pa3IMYHBIX UCTOUYHUKAX MHPOpMaLuu (HaydHO-TOMIYJsIpHAs JUTEparypa
XMUMHYECKOI0 COJIepKaHUs, CIPaBOUHBIE T0cCOOUs, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMALUIO
pa3NUYHBIX BUJOB W (OPM TMPEICTABICHHS, KPUTHYECKH OICHWBAaTh €€ JIOCTOBEPHOCTh U
HETMPOTUBOPEUYNBOCTb;

(bopMyIHpOBaTH 3aMTPOCH! U IPUMEHATH PA3IMUHbIE METOBI IPU MTOKCKe U 0TOOpe HHpOpMaLuy,
HE00XO0AUMOM /7151 BBIITOJTHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

nproOpeTaTh ONBIT HCIOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBieHUs HH(pOpMAIMU (CXEMBI,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOIB30BaTh HAYYHBIH S3BIK B KAYECTBE CPEICTBA MPHU paboTe ¢ XUMHUUECKOW MH(POpMaInei:
MPUMEHSTh MEXKIpeIMeTHbIe ((U3NYecKue W MaTeMaTU4YeCKHue) 3HAKU U CHUMBOJIBI, (OPMYJIBL,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJI30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KomMMyHHKaTHBHbBIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBUS:
3aJaBaTh BONPOCHI MO CYIIECTBY OOCY)XKJaeMOH TeMbl B XOJ€ Juanora W/Wiu JUCKYCCHUH,
BBICKA3bIBaTh UJIeU, (POPMYIHPOBATH CBOU MPEAJIOKEHNUS OTHOCUTENILHO BBITIOJHEHUS MPEAI0KEHHOM

3aj1auu;



BBICTYNaTh C MpE3CHTalMell pe3yJabTaTOB I103HABATEIbHOW JEATENBHOCTH, IOTYYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU MPH BBINOIHEHUU XUMHYECKOTO 3KCIEPUMEHTA,
MPAaKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOWCTB M3Y4YaeMBIX BEIIECTB, pealM3alud y4eOHOTro
mpoekTa, M (GopMyIHpoBaTh BBIBOABI IO pE3yiabTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM

corjiaCoBaHus HOSI/IHI/Iﬁ B X0A¢€ O6CY)K,I[€HI/I5I 1 0OMeHa MHEHUSIMH.

PerynsTuBHbIE yHUBEpCaIbHbIE yUEOHbIE 1EHCTBUSA:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYLIECTBJISATh CBOKO I103HABATENIBHYIO JEATEIbHOCTD,
ompenensas e€ eI W 3aJa4yd, KOHTPOJMPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
Ipe/yIaraeMblii aITOPUTM ICHCTBHIA TPH BHIIOJTHEHNUHN y4eOHBIX U MCCIIEIOBATEIbCKHX 33/1a4, BRIOUPATh
Haubosee 3pGheKTUBHBINA CIIOCO0 UX pEHICHUS C Y4ETOM IOJIyYeHHs HOBBIX 3HAHUU O BELIECTBaX U
XUMHUYECKUX PEAKLUIX;

OCYHICCTBJIATE CAMOKOHTPOJIb ACATCIBbHOCTH HAa OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKH.

I[MPEAMETHBIE PE3YJIbTATBI

[IpenmMeTHBIEC pe3yabTaThl OCBOSHUS MPOTPAMMBbI IO XMMHH Ha YIITyOJIEHHOM ypOBHE Ha YPOBHE
cpeqHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHENU(pUYECKHe I y4eOHOro mpenMera «XUMHS»
Hay4HbIC 3HAHUS, YMEHHUS U CIOCOOBI JACHCTBUN MO OCBOCHHIO, MHTEPIIPETAIIMU U MIPEOOpPa30BaAHUIO
3HaHWH, BUABI JCSITEIHHOCTU MO MOJYyYEHHUIO HOBOTO 3HAHHUS M MPUMEHEHUIO 3HAHUW B PA3IUYHBIX
y4eOHBIX CUTYaIUAX, a TAK)KE B peaTbHBIX KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX C XUMHeH. B mporpamme

MO0 XUMHUH NMTPCAMETHLBIC PE3YJIbTAThI IMIPEACTABJICHBI 110 r'OAaM U3YyYCHUS.

10 KJTACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAUYEHWU OPraHMYEeCKONH XMMHH B CUCTEME
€CTECTBEHHBIX HayK M €€ pOJM B OOECHEeYEeHUU YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBAa B PEIIECHUU
npoOJeM SKOJOTMYECKOW, IHEpreTM4YecKoil M MHIEeBOW Oe30MacHOCTH, B PAa3BUTUU MEIAMIIMHBI,
CO3JIJaHMM HOBBIX MAaTepHaliOB, HOBBIX HCTOYHHUKOB JHEPruH, B OOECHEUYEHUH pPALUOHAIBLHOTIO
MPUPOIONOIB30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHHS] M OOLIEH KyJIbTyphl YeNOBEKa, a TaKkKe

9KOJIOTMIECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOIHOMN CpEJIe;



BJIAJICHAE CHCTEMOUM XMMUYECKUX 3HAHUH, KOTOpasi BKJIIOYACT: OCHOBOIOJIATAIOIUE TOHITHS —
XMMHUYECKHI AJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAs 000JIouKa aroma, s-, P-, d-aTOMHbIE OpOWTAIH,
OCHOBHOE M BO30Y)XIEHHOE COCTOSIHUSI aTOMa, TMOpUAM3alMs aTOMHBIX OpOHTaiel, MOH, MOJIEKyJa,
BaJICHTHOCTb, JIEKTPOOTPHULATEIBLHOCTD, CTEIEHb OKUCJICHMS, XUMUYECKasi CBA3b, MOJIb, MOJISIDHAs
Macca, MOJIApHBI O0OBEM, YIIIEpOAHBIM CKesleT, (PyHKIMOHAIbHAs IpyIIa, paguKal, CTPYKTypHbIE
bopmynbl (pa3BEpHYTHIE, COKpAIIEHHBIC, CKEJIETHBIE), U30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHYECKAs), H30MEPHI, TOMOJOTHYECKHH psAl, TOMOJOTH, YIJIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOAEPKAIUE OPTaHUYECKUE COECAMHEHMSI, MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHUsS; TEOpPHH, 3aKOHbI (nmepuoguueckuit 3akoH JI. M. Menneneesa,
TEOpHUsl CTPOEHMSI OpraHnueckux BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHUS! MAcChl BELLIECTB, 3aKOH
COXPAHEHHUS U IPEBPAILICHUS SHEPTUU IPU XUMUUYECKUX PEAKLHUsX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XMMHMHM, MHUPOBO33DEHYECKHE 3HAHHMsA, JIeKAllUe B OCHOBE IIOHMMAHHUA IPUYMHHOCTU H
CUCTEMHOCTH XMMMUYECKHUX SBJICHMI; NPEICTABICHUS O MEXaHU3MaX XUMHUYECKHX peakLuil,
TEPMOJAVHAMUYECKUX M KMHETHMYECKUX 3aKOHOMEPHOCTAX MX INPOTEKAHMs, O B3aUMHOM BIIMSHUU
aTOMOB M TPYIII aTOMOB B MOJICKYJIaX (MHIYKTUBHBIA W ME30MEpHBIN 3P QexTsl, opueHTanTsl I u 11
poJa); GpakToIOruyecKre CBeJIeHHsI O CBOMCTBAX, COCTaBe, MOTYYEHUU U O€3011aCHOM HCII0JIb30BaHUU
BOXHEHIIIMX OPraHUYECKUX BEILECTB B ObITY M IPAKTUYECKOI 1A TEIbHOCTH YEJI0BEKa, OOIINX HAYyYHbIX
MPUHITUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, TEPepabOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHMI: BBISBIISITh XapaKTEpPHbIE MPU3HAKU MOHSATUM, YCTaHABIMBATH UX
B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE IIOHATHUS IIPU OIMCAHUU COCTAaBa, CTPOEHUS U CBOMCTB
OpPraHUYECKUX COCIUHECHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUI:

HCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKpAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKHX BEILECTB;

COCTABJIATh YPABHEHUS XMMHWUYECKUX PEaKLMM U PacCKpbIBaTh UX CYIIHOCTb: OKHMCIIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUN IMOCPEICTBOM COCTABJIEHUS JJIEKTPOHHOIO OajaHca ATHX pPEaKIHii,
peakuuii HFOHHOTo OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHUII;

U3TOTaBIUBATH MOJEIHU MOJIEKYJI OPTaHUYECKUX BELIECTB JJIs UUIFOCTPALIMHU UX XUMUYECKOT0 U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh TMPUHAJIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BEIIECTB [0 MX COCTAaBy M CTPOEHHUIO K OIPENCIIEHHOMY KIJAcCy/TpyNIle COeIMHEHWMH, 1aBaTh UM
Ha3zBaHMs 1o cucrematndeckoi HomeHknarype (IUPAC) u npuBoauTh TpUBHAIBHBIE HA3BAaHUS IS
OTIENbHBIX MPEACTABUTENCH OpPraHMYECKUX BEUIECTB (OTWIIEH, aleTUJIEH, TONYOJ, TIJIMLEPHH,

STWIEHIJIUKOJb, (DeHOoN, (opManblIerui, aneTaablerui], aleTOH, MypaBbHHAs KHUCIIOTAa, YKCyCHas



KHCJI0Ta, CTEAPUHOBAsI, OJIEMHOBAs!, NAJIbBMUTHHOBASI KUCJIOTHI, INIMLUH, QJJaHUH, MallbT03a, PPYyKTO3a,
aHWINH, TUBUHWII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHS OTPEACIATH BUI XUMHUECKON CBSI3M B OPraHMUYECKUX COCTMHEHHSIX
(KOBaJIEeHTHAsl U MOHHAS CBSI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTb YMEHUS IPUMEHSTh MOJIOKEHHUS TEOPUH CTPOCHUS OPIraHNYECKUX BEILECTB
A. M. BytiepoBa 111 00BSICHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTABA M CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BATh COCTaB, CTpOEHHE, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA THUIIMYHBIX MPEICTABUTENECH pPA3JIMYHBIX KJIACCOB OPraHUYECKUX BEILIECTB: AJKAaHOB,
LUKJIOAJIKAHOB, QJKEHOB, QJKaJUEHOB, QJKUHOB, AapPOMATHUYECKUX YIJIEBOJAOPOAOB, CIHMPTOB,
aJIbJICTU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX M CIOKHBIX 3(PHUPOB, )KUPOB, HUTPOCOCTUHEHU I
U aMHMHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJMCAXapuJOB), WIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHMYECKHX pPEaKIUHd C
HCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYyII;

c(OpMUPOBAHHOCTh YMEHMSI MOATBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAWHEHHH OT KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G-
U T-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh UCTOYHUKH YIIIEBOJOPOJIHOTO ChIPbs (HE(PTH,
IPUPOJHBII Ta3, yrojb), CHOCOObI €ro mnepepadOTKM W MPAKTUYECKOE NPUMEHEHUE MPOJYKTOB
nepepadboTKH;

c(OPMHPOBAHHOCTD BJIaJICHHUSI CUCTEMOM 3HAaHHUH O €CTeCTBEHHO-HAYYHBIX METOIaX O3HAHUS —
HaOJIOACHNH, M3MEPEHHH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (pPEeaJbHOM M MBICIEHHOM) U yMEHUS
MPUMEHSITh 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE OIE€PAIlMU MBICIUTENILHON JesATENbHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATU3alUIO, BBIBICHNUE NMPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BEILECTB M XUMUYECKUX PEAKIUIL;

c(OpMHUPOBAHHOCTh YMEHHUM: BBISBIATh B3aUMOCBSI3b XMMHUYECKHX 3HAHUHW C MOHATHIMH U
MPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB Al Oojiee OCO3HAHHOTO MOHHMAHHUS
CYLIHOCTH MaTE€PUAILHOIO EANHCTBA MUPA, UCIOJIb30BaTh CHCTEMHBIE 3HAHUS 110 OPIraHUYECKON XUMUN
111 OOBSICHEHUS U IPOTHO3MPOBAHHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OpMHUPOBAHHOCTh YMEHUM: IPOBOAUTH PACUETHI 10 XUMHUYECKUM (HOpMYyJIaM U YpaBHEHUSIM
XUMHUYECKHUX pPEaKIHMH C MCIOJIb30BaHHEM (U3MUYECKUX BEJIWYUH (Macca, 00bEM ra3oB, KOJIUYECTBO
BEIIIECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAcu€Thl MO HAXOXKICHUIO
XUMHAYECKOH (opMysbl BellecTBa IO M3BECTHBIM MAacCOBBIM JIONSAM XHUMHYECKHX 3JEMEHTOB,

MPOIYKTaM CTOpPaHUsl, INTIOTHOCTH Ta3000pa3HBIX BEIIECTB;



Cc(OPMHPOBAHHOCTh YMEHMH: NPOTHO3MPOBATH, AHAIU3UPOBATh U OLEHUBATh C IO3UIMH
HKOJIOTUYECKOM 0e30MacHOCTH MOCIEICTBHS OBITOBOM M MPOU3BOJICTBEHHON AEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C nepepabOTKOM BEIIECTB, UCIIOJIb30BATh MTOJIYYEHHbIE 3HAHUSA Ul NPUHATUS I'PAMOTHBIX
peleHui mpobeM B CUTyalMsX, CBA3aHHBIX C XMMHUEH;

c(OPMHUPOBAHHOCTE YMEHM: CAMOCTOSTEIbHO IJIAHUPOBATh U IPOBOAUTH XUMHUYECKHIA
SKCIIEPUMEHT (IIOJIyY€HHE U H3YYEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAaUE€CTBEHHBIE pEaKLUU
YIIEBOAOPOAOB PA3JIMYHBIX KJIACCOB M KUCIOPOACOIAEPKAIIMX OPraHMYECKUX BELIECTB, DPEUICHUE
HKCHEPUMEHTAIbHBIX 33/1a4 [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOAEHUEM IPABUI
Oe3omacHOro oOpalleHusl ¢ BELIECTBaMHU U J1a0OpaTOpHbIM 00OpyAoBaHUEM, (hOpMyIupoBaTh ILEb
UCCIIEIOBAHMS, IIPEACTABIIATH B pa3InyHOMN dopme pe3ynbTaThl JKCIIEPUMEHTA,
AHAIIM3UPOBATh U OLIEHUBATH X JOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/laTh TpaBUJIa SKOJIOTUYECKHU 1IE1ecO00pa3HOro IMOBeACHUs B OBITY M TPYIOBOIi
NEATEIBbHOCTH B LEJSIX COXPAHEHUsI CBOETO 310POBbsl, OKPYKAKOLIEH IPUPOAHOMN CPEIbI U TOCTUKEHUS
€€ yCTOMYMBOTO Pa3BUTHSI;

OCO3HABaTh OIACHOCTb TOKCHUYECKOrO JCUCTBHMSI HA JKHUBBIE OPraHU3Mbl OIPEIEIIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMAas cMblca nokaszareis [TIK;

AHAJIM3UPOBATH LIE€JIECO00PA3HOCTH IPUMEHEHHSI OPIraHUUYECKUX BELECTB B IPOMBIIIJIEHHOCTH U
B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TIONIB3a;

c(OPMHPOBAHHOCTh ~ YMEHUIl: OCYIIECTBIIATh  IEJICHANPABICHHBIH  MOUCK  XMMHUYECKOH
uHpOpMaLUY B pa3IMYHbIX HCTOYHHMKAX (HayyHas U yueOHO-Hay4yHas JUTeparypa, CpeicTBa MacCOBOM
uH(popmanuu, HNutepner u pyrue), KPUTHYECKHU aHAIM3UPOBATh XUMUYECKYIO

nH(popMalrio, epepadaTbiBaTh €€ U UCII0JIb30BaTh B COOTBETCTBHHU C IOCTaBICHHON yueOHOM 3a1aueil.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4decKasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUATHLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBJICHUH MPHUPOABI, O MECTE U 3HAYCHUH XMMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€
poJu B 00ECTICUEHUH YCTOMUNBOTO PA3BUTHS, B PEIICHUN IPOOIIEM IKOJIOTUYECKOM, YHEPTeTHUECKON U
MUIIEBONW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JAHUN HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHUKOB

SHEPTrUH, B 00ECIIEUEHUH PAllMOHAIBLHOTO MPUPOIONOIb30BaHNs, B (POPMUPOBAHUN MUPOBO33PEHUS U



o011eil KylIbTypbl UeJIOBEKa, a TAKXKE SKOJIOTMYeCKH 000OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CPEJIE;

BJIa/ICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOUAET: OCHOBOIOJIATAIOIUE TOHATHS —
XMUMHUYECKHI 3JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJICKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aTOMHbIE
opOuTanu, OCHOBHOE U BO30YKIEHHOE COCTOSHMS aTOMa, THOpUAN3AIUs aTOMHBIX OpOHUTalell, UOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIEHUS, XHWMUYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), KpHUCTaUIMYECKas pEIIETKA, XUMHUYECKas
peakiusi, pacTBOp, DSJIEKTPOJIUTHI, HEIJICKTPOIMUTHI, SICKTPOIUTHYECKAs JHUCCOLMALINS, CTEIEHb
JMCCOLIMAIIUH, BOJIOPOAHBIN OKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOM 3(h(hEeKT XUMUYECKOM
peakiuy, CKOPOCTh XMMHYECKOH peaklM{, XUMHYECKOE PaBHOBECHE; TEOPUM U 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON auccouuanuu, nepuoguyeckuil 3akoH [[.M. MengeneeBa, 3aKOH COXpaHEHUS
MaccChl BEIIECTB, 3aKOH COXpPaHEHUS M MPEBPAIICHUS] SHEPTUHM MPH XUMHUECKUX PEaKUHUsAX, 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalIMEe B OCHOBE NOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTU
XUMHUYECKUX SIBIIEHUH; COBPEMEHHbIE IPEACTABIEHUS O CTPOCHUHU BEILECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM U Ha/JIMOJIEKYJISIPHOM YPOBHSIX; MPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIIHii,
TEPMOJIUHAMHYECKHUX
U KUHETUYECKHUX 3aKOHOMEPHOCTAX WX IPOTEKaHUs, O XMMHUYECKOM pPABHOBECUHU, pacTBOpax u
THMCTIEPCHBIX CHCcTeMax; (PaKTOJOTHYECKUE CBEJICHHS O CBOWCTBAX, COCTAaBE, MOJyYCHUH U OE30ITaCHOM
UCMOJIb30BAHUU BaKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY W MPAKTUYECKOH JEATENIbHOCTH
YeJI0BEKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOT0 ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHMI: BBISBIATh XapaKTE€pHbIE MPHU3HAKU IOHSATHH, YyCTaHABINBATH UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MIPU ONMCAHUM HEOPTaHWYECKUX BEIIECTB U
UX NPEBPALLEHUN;

c(OpPMHPOBAHHOCTh YMEHHSI HCIOIB30BATh XUMUUECKYIO CUMBOJIMKY JJIS1 COCTaBICHUS GOpMYIT
BEUIECTB M YpaBHEHUH XMMMUYECKHUX peakuui, cucrematudeckyro HomeHkiarypy (IUPAC) u
TPUBHUAJIbHBIE HA3BAHUS OT/EJIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMSI ONPEAETATh BAJICHTHOCTh U CTENEHb OKHCICHHMS XHMHUYECKHUX
3JIEMEHTOB B COCJMHEHHUSAX, BHUJ XHMHYECKOM CBsA3M (KOBaJECHTHas, HOHHAs, MeTaJuIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUA XUMUYECKOU
CBSI3M M THUIA KPUCTAUIMYECKOH pEImETKH, OOMEHHBIH M JOHOPHO-aKIENTOPHBIA MEXaHU3MbI
00pa3oBaHMs KOBAJEHTHOU CBSI3H;

c(OpMHUPOBAHHOCTh YMEHHUM: KJIAaCCU(UIIUPOBATh: HEOPraHUUECKHE BEUIECTBA MO WX COCTaBY,

XUMHUYECKHE PEAKIUU [0 pPAa3IUYHbIM MpH3HAKaM (YMCIy M COCTaBy pearupyroliux BeIIeCTB,



TEIUIOBOMY 3(P(PEKTY peaky, U3MEHEHUIO CTEIIEHEH OKUCIIEHUS JIEMEHTOB, 00PATUMOCTH, YYaCTHIO
KaTaJu3aropa U JIPyTue); CaMOCTOSATENbHO BHIOMPATh OCHOBAHUS M KPUTEPUH Ui KJIACCHU(PHUKAINNA
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIHM;

c(OpPMHPOBAHHOCTb YMEHHUS PACKPBIBATh CMBICI Ilepuoandeckoro 3akona /l. 1. Menneneesa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBSACHUTEIbHYIO U IPOTHOCTHUYECKYIO (DYHKIIMH;

c(OPMHPOBAHHOCTh YMEHHMU: XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB
XUMHUYECKUX IEMEHTOB I1IEpBOro—4eTBEPTOro nepuoaos Ilepuonnueckon cucrems! .M. Menneneesa,
UCIIOJIB3YSl TOHATHS «IHEPreTUYECKHE YPOBHMUY», «IHEPreTUYECKHE MOAYPOBHHY», «S-, P-, d-aTOMHbIC
opouranny, «OCHOBHOE u BO30YXIEHHOE JHEPreTUYECKUE COCTOSIHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHUYECKHX JJIEMEHTOB M HUX COCJUHEHUH I10
nepuonam u rpynmnam [lepnoanaeckoii cucremst [1. 1. MenneneeBa, BaIleHTHbIE BO3MOXHOCTH aTOMOB
3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHUPOBAHHOCTh YMEHMM: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHMUYECKHE CBOWCTBA
BEIIECTB  PAa3JIMYHBIX  KJACCOB, OATBEPKIAATh CYyIIECTBOBAHME TI'E€HETUYECKOM CBA3SU  MEXAY
HEOPraHWYECKMMH BEUIECTBAMHU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIIU;

c(OPMHPOBAHHOCTh  YMEHHs PacCKpbIBaTh CYLIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEJBHBIX
peaKIMii MOCPEeICTBOM COCTABJICHUS AJIEKTPOHHOIO OajaHca ITUX peakluil; peakuil HFOHHOro oOMeHa
IIyTEM COCTABJICHHs MX IIOJIHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMI; PEaKIMi THIPOJIN3a; PEaKIUiI
KOMILIEKCO00pa3oBaHus (Ha MpUMeEpPEe I'HIPOKCOKOMIUIEKCOB LIMHKA U aTFOMUHMUS);

c(OPMHPOBAHHOCTb YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKaHUS XUMHUECKUX PEaKIUil ¢
Y4ETOM UX DHEPreTUYECKUX XAPaKTEPUCTUK, XapaKTep U3MEHEHHS CKOPOCTU XMMHUYECKON pEaKkIuu B
3aBUCHMOCTH OT Pa3JIMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIEHUs XUMHUECKOIO paBHOBECHUS O]
BIIMSIHMEM BHEITHUX Bo3jaeucTBuil (mpunnun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepu30BaThb XUMHUECKHE pEaKLUH, JIeXKallie B OCHOBE
MPOMBIIIJICHHOTO MOJy4YeHHUsI CEpHOW KHUCIIOThI, aMMHUaKa, OOIIMe HAay4Hble MPUHIMIIBI XUMUYECKUX
MIPOM3BOJICTB; 11€7€CO00pPa3HOCTh MPUMEHEHUS! HEOPraHMUYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOUKHU 3pEHUS] COOTHOLIEHUSI PUCK-TI0JIB3a;

c(OpPMHUPOBAHHOCTh BIAJICHUSI CUCTEMOM 3HAaHMM O METOAAaX HAyYHOTO IO3HAHUS SBICHUI
OpUPOJBl — HAOJIOAEHUE, W3MEPEHUE, MOJEIMPOBAHUE, IYKCIEPUMEHT (pEaIbHBIH W MBICIECHHBIN),
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS IPUMEHSTh 3TH 3HAHHUS IPU SKCIIEPUMEHTAIBHOM
UCCJIETOBAaHUM BEIIECTB W JJI1 OOBSCHEHUS XMMHUYECKUX SIBJICHHM, MMEIOLUIMX MECTO B IMPUPOJE,
MIPAKTUYECKOU JEATEIbHOCTH YEJI0BEKA U B IIOBCEIHEBHOU KU3HY;

c(OPMHPOBAHHOCTh YMEHHMS BBISBIATH B3aUMOCBS3b XUMHUECKUX 3HAHUW C MOHATHSIMU H
MPE/ICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB AJisi Oojiee OCO3HAHHOTO MOHUMAaHUS

MaTCpHaJIbHOTO €AUMHCTBA MHPA,



c(OPMHPOBAHHOCTb YMEHHMSI IPOBOAUTH PACUYETHI: C UCIIOIB30BAHUEM MTOHITUH «MACCOBAst AOJIS
BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIGHTpALlMs», Macchl BellecTBa WiM 00bEMa rasza Imo
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe WIM 00bEMY OJJHOTO M3 YYAaCTBYIOLIUX B pEaKLMU BEIIECTB;
Teru1oBoro 3¢dexra peakyy; 3Ha4€HUSI BOJOPOIHOrO IOKAa3aTess pacTBOPOB KHUCIOT M ILENOYeH ¢
M3BECTHOM CTENEHBIO AUCCOLUALMN; Macchl (00bEMA, KOJIMYECTBA BEILIECTBA) IPOAYKTa PEaKI1H, €ClI
OJIHO M3 UCXOJHBIX BEUIECTB JAHO B BHJIE PACTBOpA C ONPEACIEHHON MACCOBOM JI0JIEN pacTBOPEHHOTO
BEILlECTBA WJIM JAaHO B M30BITKE (MMEET MpPUMECH); IOJIM BBIXOJA MPOAYKTA peaKkiuu; O0OBEMHBIX
OTHOIIICHUH T'a30B;

c(OPMHUPOBAHHOCTh YMEHMI: CAMOCTOSITEIbHO IJIAHUPOBATh U IPOBOAUTH XUMHMUYECKHIA
9KCIIEPUMEHT (IIPOBEJICHUE DPEAKIMM HOHHOIO OOMEHa, IOJATBEP)KICHUE KadyeCTBEHHOI'O COCTaBa
HEOpPraHUYECKUX BEILECTB, OIPENIEICHUE CPElbl PAaCTBOPOB BEIIECTB C IOMOIIBIO HHAUKATOPOB,
U3yuyeHHE BIMSAHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOM peaklMu, pelLIeHue
SKCHEPUMEHTANbHBIX 3a7ay 1o TeMaM «Mertamasl» U «Hemeramnsl») ¢ coONOJCHHEM MpaBUII
0e30macHOr0 OOpalIeHUsI C BEUIECTBAMHU U JIA0OpPATOPHBIM 000pyHOBaHUEM, (hOpMyIHpOBaThH IIETh
WCCIICIOBAHMS, MPEICTABIATh B Pa3sNUUHON (hopMe pe3ylbTaThl IKCIEPHUMEHTA, aHAIM3HPOBATH U

OLCHUBATDb UX NOCTOBCPHOCTD,

JJIA 06yqa}oumxc;1 C OI'paHUYCHHBIMU BO3MOKHOCTAMMU 310POBbsA: YMCHHUC HPUMCHATb 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX MCTOAAX IMO3HAHHWA BCIICCTB U XUMHYCCKHUX HBHCHHﬁ;

JUIS CJETBIX W CIa0OBUAAIIMX OOYYAIOIIMXCS: YMEHHE HCIONb30BaTh Pelbe(HO-TOUCUHYIO
cuctemy ob6o3naueHuit JI. bpaiins mist 3anvcu XuMudeckux Gopmy.

[TOYPOYHOE ITJTAHMPOBAHMUE 10 knace

Ne | HaumenoBanue Komnuect | Konrponesn | Ilpaktnueck | OnekTpoHHBIE
pasznenos " TEM | BO 4aCcOB | ble paboThl | ue paboThl | (LIU(POBBIE)
POrpaMMbI Bceero o0pa3oBaTeNbHbIE
pecypceel
1 |Tema 1. [TIlpenmer |1 bu6muoreka [JOK
O — https :// m . edsoo . ru /7 f
P ' 412636
Teopus CTPOECHUS
OpraHMYECKHUX

coenuHenun A. M.

byrneposa




OCHOBHBIE TOJIOKEHHUS
TEOPUU XUMUYECKOTO
CTPOCHUS

A. M. bytneposa

bubnuoreka LIOK
https :// m . edsoo . ru /7 f
41 a 636

Knaccudukanus bubnmoreka [JOK
https :// m . edsoo . ru /7 f
OpPraHUYeCKUX 412636
COCTUHEHUN.
N3omepus. bubnuoreka [{OK

CocraBieHne U30MeEPOB

https :// m . edsoo . ru /7 f
41 a 636

Tema 2.
Yraesogopoabl M HMX
NMPUPOAHBIE

HCTOYHHKH (24 4.)

IIpenenbuble
YIJI€BOIOPOBI.
AJKaHbI. Crpoenue
MOJIEKYJIbI, U30MEpbl U

T'OMOJIOT'H.

bubnnoreka IIOK
https :// m . edsoo . ru
/d69df650

XUMHYECKHE CBOWCTBA
AJIKAaHOB.

Crioco6b! nosyueHust

bubmnoreka IIOK
https :// m . edsoo . ru
/d69df650

[{rkmoanKaHsbl.

I'omonoru, nzoMepsl

bubnnoreka IIOK
https :// m . edsoo . ru
/d69df650

[ukaoankaHsI.
XHUMHUYeCKre CBOMCTBA,

CIocoObI OTyYeHUst

bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650

Pemienne 3amau Ha
BBIBOJI MOJICKYJISIPHOM

(hOpMYIIBI BEIIECTB.

bubnuoreka [IOK
https :// m . edsoo . ru
/d69df650




10

Pemenne 3amau  Ha
BBIBOJI MOJIEKYJISIPHOM

(dbopMyIIbI BELIECTB.

Bbubnuoreka [IOK
https :// m . edsoo . ru
/d69df650

11

Pemienue ynpaxHeHuit

oo TeMe « AJKaHbI.

bu6nmoreka [IOK
https :// m . edsoo . ru
/d69df650

[uknoankaHbl

12 | O0006meHue
Marepuara.

13 | KonrponbHas pabota

Nel « IlpenenbHbie
YIJIEBOIOPOIBI.

Aunkansbl. [{uknoankaHbl

14

HenpenensHueie
YIJIEBOIOPOIBI.
AJIKEHBI. Crpoenue

MOJICKYJIbI, U30MCPUA

bubnnoreka IIOK
https :// m . edsoo . ru
/d69df650

8

http://fcior.edu.ru/card/227
/alke ny.html

15

AJ'IKeHLI, XUMHNYCCKHC

CBOfICTBa, MNOJIy4YCHHUEC U

bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650

MIPUMCHCHUE
16 | AnkajgueHEl. bubnnoreka IIOK
Kavavi https :// m . edsoo . ru
yay /d69df650
17 | AnkagueHsl. bubnnoreka IIOK

XUMHYEeCKHE CBOMCTBA,

CHOCOOBI MOTYYECHHUS.

https :// m . edsoo . ru
/d69df650

18

AJKUHBI. Crtpoenue

MOJICKYJIbI, U30MEPHI.

bubnnoreka IIOK
https :// m . edsoo . ru
/d69df650

http://fcior.edu.ru/card/147
16/st  roenie-izomeriya-
inomenklatura-

alkinov.html




19 | Ankunbl. XHUMHYECKHE Bbubnuoreka [IOK
. https :// m . edsoo . ru
CBOIiCTBa, CII0COOBI 1694650
TIOJTyYCHUS
20 | ApeHbl. Crpoenue bubnuorexa [JOK
https :// m . edsoo . ru
MOJICKYJIbI, H30MEPHS 14694650
21 | Apenbl. XuMHYECKHE bubnuorexa [JOK
CBOBCTRA, TIOTyTEHHE T https :// m . edsoo . ru
’ /d69df650
IPUMEHEHUE
22 | ITpupoaHsrii u bubnuorexa [JOK
HOTyTHN rass https :// m . edsoo . ru
/d69df650
23 | Heptp m cmocoObr eé bubnmoreka [JOK
https :// m . edsoo . ru
nepepaboTKu 14694650
24 | KaMeHHBIH yToJlb U €T0 bubamnoreka HOK
https :// m . edsoo . ru
nepepaboTka 14694650
25 | 'eHernueckas  CBS3b bu6nuoreka [IOK
https :// m . edsoo . ru
MEXTY KJIaccaMu 14694650
YTJIEBOAOPOIOB
26 | [ToBTopenue u bubmuoreka [JOK
https :// m . edsoo . ru
0Gobmene /d69clf650
27 | KonrpoabHas pabora bubmuoreka [JOK
Ne 2 «Teopus cTtpoeHust https :// m . edsoo . ru
OpPTaHHYECKHUX /d69df650
coenqnueHuii A.M.
byrneposa.
Yraeroopoab.
Tema 3. Kucnopon- u bubnuorexa [JOK
https :// m . edsoo . ru
a30TcoIepIKaIne 14694650
OpraHHYEeCcKUe

coenuueHus (30 u)




28

OpnHOaTOMHBIE CIIMPTHI

Bbubnuoreka [IOK

https :// m . edsoo . ru
/d69df650
http://fcior.edu.ru/card/713

/him icheskie-
svoystvaodnoatomnyh-
spirtovuglublennyy-

urovenslozhnosti.html

29

OI[HO&TOMHBIG CIIUPTHI

bu6nmoreka [IOK
https :// m . edsoo . ru
/d69df650

http://fcior.edu.ru/card/713
/him icheskie-
svoystvaodnoatomnyh-
spirtovuglublennyy-

urovenslozhnosti.html

30

MHuoroaToMHBIE

CIIUPTHI

bu6nuoreka [IOK

https :// m . edsoo . ru
/d69df650
http://fcior.edu.ru/card/985

5/str oenie-fizicheskie-
ihimicheskie-
svoystvamnogoatomnyh-
spirtov-ihpoluchenie-

uglublennyyuroven-sl.html

31

denon

bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650

32

deHomn, ero
XUMHUYECKHE CBOMCTBA,
MIOJTyYECHHE U

IIPUMEHEHUE.

bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650

33

Anpaeruipl M1 KETOHBI.
CrpoeHue MOJIEKYIIBI,

U30MEPHUSL.

bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650




34

AJIBI[GFI/II[BI 1 KCTOHHI.

XHUMHUECKHE CBOMCTBA,

Bbubnuoreka [IOK
https :// m . edsoo . ru
/d69df650

MOJTyYCHHE
35 | O600wmenue u bu6nmoreka [IOK
https :// m . edsoo . ru
CUCTEMAaTH3AIIH 1o 14694650
TEMe CIHPTHI, (HEHOJIHI,
QJIBJICTU/IBI U KETOHBI.
36 | KapOoHOBBIE KHCIIOTHI, bubnuorexa [JOK
https :// m . edsoo . ru
CTPOCHUE  MOJIEKYIIBI, 14694650
U30MEPHS.
37 | KapOoHOBBIC KHCIIOTHI, bubmuorexa [JOK
https :// m . edsoo . ru
CTPOCHUE  MOJIEKYJIBI, 14694650
HU30MEPHSL.
38 | CnoxHbie 3¢upsblL. bubmuorexa [JOK
DL https :// m . edsoo . ru
P /d69df650
http://fcior.edu.ru/card/524
7/slo zhnye -efiry - i -zhiry
-svoystva - zhirov.html
39 | XKuper. Motromuecs u bubmuoteka [JOK
https :// m . edsoo . ru
YUCTSIIIAECS CPECTRA. 1d69df650
40 | YrmeBoabl bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df651
41 | YrioeBoabl u bu6nuoreka [IOK
https :// m . edsoo . ru
MOHOCaXapHU bl 1d69df651
42 | I'moko3a, XUMHUYECKHE bubnuoreka [IOK
. https :// m . edsoo . ru
CBOICTBa, MPUMEHEHHE 14694650
43 | Tlomucaxapuibl. bu6mmoreka [JOK

Kpaxman u nemnronosa

https :// m . edsoo . ru
/d69df650




44 | EDZVHCTBO XUMHYECKOH bu6nuoteka [IOK
OpPraHu3alu  KUBBIX ttps :// m . eds0o . fu
P B /d69df650
OpraHU3MOB.
45 | O000menue u
CUCTEMAaTH3AIIH
3HAaHUM 300} TeME
«Kucnopoaconepxariu
e
46 | KontponmpHast  pabora
Ne3 «Kucnoponcoaepxa
1€ COCTUHEHUSY.
47 | AMUHBI bubnnoreka IIOK
https :// m . edsoo . ru
/d69df650
48 | AHUIUH bu6mmoreka [IOK
https :// m . edsoo . ru
/d69df650
49 | AMHHOKHCIIOTHI. bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650
50 | AMUHOKHCIIOTBHIL. bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650
51 | benku bubnuoteka [IOK
https :// m . edsoo . ru
/d69df650
52 | benku bubnuoteka [JOK
https :// m . edsoo . ru
/d69df650
53 | IIpaktuyeckas pabora bu6mmoreka [JOK
https :// m . edsoo . ru
Ne 1. Unentudukanus 1d69df650

OpTaHHUYCCKUX

COEeIMHEHUN




54 | IloBTOpEHUE u bubnuorexa HOK
https :// m . edsoo . ru
obobmere /4694650
55 | KonrpomnbHas pabora bubnmoreka [JOK
Ned«AzoTcoaepxarue https :// m . edsoo . ru
OpraHHYecKue /d69df650
COCIMHEHUS
Tema 4. Opranuyeckas bubnuorexa [JOK
s 1 obmectso (11 https :// m . edsoo . ru
/d69df650
w)
56 | [Tomumepsr bubnmoreka [JOK
https :// m . edsoo . ru
/d69df650
57 | CuHTeTnueckue bubnuorexa [HOK
https :// m . edsoo . ru
HOJHMEP®! /d69df650
58 | BonokHa(mpupoaHbie | bubmuorexa [IOK
https :// m . edsoo . ru
HCKYCCTBEHHBIE) 14694650
59 | [lpaktuyeckas paboTa bubmuoreka [IOK
No 2 https :// m . edsoo . ru
B /d69df650
O3zHakoMJIeHHE c
BOJIOKHAMU
60 | buorexuonorus bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650
62 | ButamuH u iekapcTBa bubmuoreka [JOK
https :// m . edsoo . ru
/d69df650
63 | depMeHTHI M TOPMOHBI. bubnuorexa [JOK
https :// m . edsoo . ru
/d69df650
64 | XuMus u uIna but6mmoreka [IOK

https :// m . edsoo .
/d69df650

ru




65

I'eneTnueckas cBs3b | 1

MEXITY

bubnunoreka LIOK
https :// m . edsoo . ru
/d69df650

66

I'eneTnueckas CcBs3b | 1

MEXKY

bubnnoreka LIOK
https :// m . edsoo . ru
/d69df650

67

IToBTOpEHHE u|l

00001eHNE Kypca.

bubnunoreka LIOK
https :// m . edsoo . ru
/d69df650

68

HtoroBast kouTpoibHas | 1

paborta o

OPraHUYEeCKON XUMHH.

bu6nuoreka [IOK
https :// m . edsoo . ru
/d69df650

69

70

PesepBHOE Bpems

[TOYPOYHOE ITNTAHMPOBAHMUE 11 knacc

No Kon | Kontponbn | [Ipaktuuec | DnektpoHHble  (1udpoBHIC)
u4e | ble paboThl | KM€ paboThl | 0Opa3oBaTeIbHbBIE PECYPCHI
CTB
0
yac
OB
Bcee
ro
Tema 1. Crpoenue | 25 bu6muoreka [JOK
BemecTs (254 ggtgs Jlm.edsoo.ru/7f4la
1 Brenenue B o0mryro 1 but6mmoreka [IOK

XHUMUIO.

https :// m . edsoo . ru/7f4la
636




IIpaBuna Th npu pabote B

KaOUHETE XUMUH.

2 OCHOBHBIE CBE€IEHUA O bu6nmoreka [IOK
https ://m . edsoo . ru/7f4la
CTPOEHUHU aTOMa
636
http://fcior.edu.ru/card/2756/pl
a netarnaya-model-
stroeniyaatoma.ht
4- | DnekTpoHHas bubnuorexa HOK
https ://m . edsoo . ru/7f4la
KOH(HUTypamus aTOMOB 636
XUMHUYECKHUX DJIEMEHTOB. http://fcior.edu.ru/card/2311/os
novnye-svedeniya-o-
OCHOBHBIE CBEJICHHSA O . .
stroeniiatoma-modeli-
CTPOCHUU aTOMOB. ATOM stroeniyaatomov-uglublennyy-
urovenslozhnosti.html
CJIO’KHAs 9acTHIla.

5 DJIEKTpOHHAs http://fcior.edu.ru/card/400/po
KOH(UTYypaIys aTOMOB n yatie-ob-
XUMHUYECKHUX BJIEMEHTOB. elektronnoyobolochke-atoma-
OCHOBHbBIE CBEICHHUS O ienergeticheskih-urovnyah.html
CTPOCHUU aTOMOB. ATOM
CJIOJKHAas JacTuIla.

6 [Tepuonnueckas cucrema ahttp://fcior.edu.ru/card/3875/0
XUMHUYECKHUX BJIEMEHTOB tk rytie-
. . MeHneneeBa B CBeTe periodicheskogozakona.html 5
YYEHUS O CTPOCHUU aTOMa http://fcior.edu.ru/card/9728

7 CpaBHeHme http://fcior.edu.ru/card/9728/pe
[Tepuoanueckoro 3akoHa r iodicheskaya-
U TEOpUHU sistemahimicheskih-elementov-
XUMHUYECKOTOMO3HAHU I d-imendeleeva-i-stroenie-

atomovznachenie-
periodiches.html

8 Honnas xumuaeckas bubnuorexka [IOK

CBA3b U UOHHBIC
KpUCTAINIIMYECKUEC

pelETKH

https :// m . edsoo . ru/7f4la
636



http://fcior.edu.ru/card/9728

http://fcior.edu.ru/card/2756/pl
a netarnaya-model-

stroeniyaatoma.ht

9 KoBanenTHas xumMudeckas bubnmoreka [IOK
https ://m .edsoo .ru/7f4la
CBS13b. ATOMHEBIC B 636
MOJIEKYJIAPHBIE http://fcior.edu.ru/card/2756/pl
KpUCTaJUINYECKUE a netarnaya-model-
peméTKI stroeniyaatoma.ht
10 | KoBaneHTHass XMMUYECKas bubmunorexa IJOK
https ://m . edsoo . ru/7f4la
CBS13b. ATOMHEBIC B 636
MOJIEKYJISIPHbIE http://fcior.edu.ru/card/2756/pl
KPUCTAJUIMYECKUE a netarnaya-model-
pemETKN stroeniyaatoma.ht
11 | Meramnueckas bu6nmoreka [IOK
https :// m . edsoo . ru/7f4la
XAMHUYECKasl CBI3b 636
http://fcior.edu.ru/card/2756/pl
a netarnaya-model-
stroeniyaatoma.ht
12 | BogopoaHas XuMu4ecKas bubnmoreka [IOK
https ://m . edsoo . ru/7f4la
CBSI3b
636
http://fcior.edu.ru/card/2756/pl
a netarnaya-model-
stroeniyaatoma.ht
13 | Iomumepsr
14 | ITonumepsl bubmuoreka [JOK
https ://m . edsoo . ru/7f4la
636
http://fcior.edu.ru/card/2756/pl
a netarnaya-model-
stroeniyaatoma.ht
15 | JlucnepcHble cUCTEMBI bubmuoreka [JOK
https :// m . edsoo . ru/7f4la
636
http://fcior.edu.ru/card/2756/pl
a netarnaya-model-
stroeniyaatoma.ht
16 | JlucnepcHble CHCTEMBI bu6muoreka [JOK




https ://m . edsoo . ru/7f4la
636
http://fcior.edu.ru/card/2756/pl

a netarnaya-model-

stroeniyaatoma.ht

17

I"a3000pa3Hble BelecTBa

bu6nmmoreka [IOK

https ://m .edsoo .ru/7f4la
636
http://fcior.edu.ru/card/2756/pl

a netarnaya-model-

stroeniyaatoma.ht

18

I"a3000pa3nblie BemecTBa

bubmunorexa IJOK

https ://m . edsoo.ru/7f4la
636
http://fcior.edu.ru/card/2756/pl

a netarnaya-model-

stroeniyaatoma.ht

19

[IpakTuueckas paboraNel
« Ilonyuenue, cobupanue

" pacClio3HaBaHUEC ra3oB»

20

TBepable BelecTsa.

bubnnoreka IIOK

https ://m . edsoo .ru/7f4la
636
http://fcior.edu.ru/card/2756/pl

a netarnaya-model-

stroeniyaatoma.ht

21

TBepable BelecTsa.

bu6nuoreka [IOK

https ://m .edsoo . ru/7f4la
636
http://fcior.edu.ru/card/2756/pl

a netarnaya-model-

stroeniyaatoma.ht

22

BemectBa . Cmecn.

http://fcior.edu.ru/card/6989/ch

i stye-veshestva-i-smesi.html

22

BemectBa . Cmecn.

http://fcior.edu.ru/card/6989/ch

i stye-veshestva-i-smesi.html




23 | Ob6obmeHne marepuaia 1
o teme « CtpoeHue
BEIIECTBAY.
24 | KontponbHas pabora Nel |1
« CTpoeHue BeLecTBay
Tewma 2. Xumuueckue 20
peakuuu
25 | IToHATHS O XUMHUYECKUX 1 http://fcior.edu.ru/card/6920/p
peaknusx. Peakiuu 0 nyatie - o -himicheskoy -
uaymue 0e3 N3MEeHEHHS reakcii - klassifikaciya -
COCTaBa BEUIECTB. himicheskih - reakciy - v -
neorganicheskoy - i -
organicheskoy.htm
26 | [ToHATHS O XUMHUYECKUX 1 http://fcior.edu.ru/card/6920/p
peakuusix. Peakimun 0 nyatie - o -himicheskoy -
UYIIHE C U3MEHCHUEM reakcii - klassifikaciya -
COCTAaBa BEIIECTB. himicheskih - reakciy - v -
neorganicheskoy - i -
organicheskoy.htm
27 | Knaccudukarus 1 http://fcior.edu.ru/card/6920/p
XUMHAYECKHX PEaKITHi 0 nyatie - o -himicheskoy -
reakcii - klassifikaciya -
himicheskih - reakciy - v -
neorganicheskoy - i -
organicheskoy.html
28 | Knaccudukarus 1 http://fcior.edu.ru/card/6920/p
XUMHAYECKHX PEaKIHii 0 nyatie - o -himicheskoy -
reakcii - Klassifikaciya -
himicheskih - reakciy - v -
neorganicheskoy - i -
organicheskoy.htmi
29 | CKOpOCTh XMMUYECKHX 1 http://fcior.edu.ru/card/13282/

peakuuii

p onyatie-0-skorosti-
himicheskihreakciy-energiya-




aktivaciitemperatura-
koncentraciyakatalizatory-
i.html

30 | CKOpOCTh XUMHUYECCKHX http://fcior.edu.ru/card/13282/
peakiuii p onyatie-0-skorosti-
himicheskihreakciy-energiya-
aktivaciitemperatura-
koncentraciyakatalizatory-
i.html
31 | O6parumocThb
XUMHYECKUX PEaKIUH. http://fcior.edu.ru/card/12574/r
XUMHYECKOE PaBHOBECHUE a schet-skorosti-
Y CIIOCOOBI €r0 CMENICHUS himicheskihreakciy.html 12
http://fcior.edu.ru/card/108ei
http://fcior.edu.ru/card/10890/
m ehanizmy-
obrazovaniyahimicheskih-
svyazey.html
32 | O6patumMocTh
XUMHYECKUX PEAKIIUH.
XHUMHUYECKOE PAaBHOBECHE
U CIIOCOOBI €r0 CMEIEeHUs
33 | Poab BOABI B XUMHYECKHX bu6nuoreka [IOK
PEaKIusIX. ggtgs J/m.edsoo.ru/7f4la
34 | Poxb BOABI B XUMHYECKHX bubnuoreka [IOK
PEaKIusX. ggtgs //m.edsoo.ru/7f4la
35 | 'maponus bubmuoreka [JOK
https ://m . edsoo .ru/7f4la
636
34 | Tuaponus bubnuotexa [JOK

https :// m . edsoo . ru/7f4la
636




35 | OkucnIuTENbHO- 1 http://fcior.edu.ru/card/6746/p
BOCCTAHOBUTEIILHBIE 0 nyatie -ob -okislitelno -
peakuun vosstanovitelnyh -

reakciyah.htm

34 | OKuCIUTENBHO- 1 http://fcior.edu.ru/card/6746/p
BOCCTAHOBUTEIIbHBIE 0 nyatie -ob -okislitelno -
peakuuu vosstanovitelnyh -

reakciyah.htm

35 | Dnektponu3 pacmiaBop - | 1 bubmuoreka [{OK

https ://m . edsoo . ru/7f4la
pactBopoB. [IpakTHueckoe 636
MIPUMEHECHHE JJICKTPOJIHA3a
36 | DmekTposn3 pacruiaBoB U | 1 bubnmoreka [JOK
https ://m . edsoo .ru/7f4la
pactBopoB. [IpakTHueckoe 636
MPUMEHEHHE DIICKTPOJIN3a
37 | TloBTOpeHue u 1 bubnuoreka [IOK
https ://m . edsoo .ru/7f4la
000011IeHIEe H3YICHHOTO 636
MaTepuala.

38 | Kontponbhas padora Ne2 | 1

«CTpoeHHe BeliecTna.
XuMUYecKasi peaKIus»
Amnanus pabotsl. Pabora

HaJ OIIUOKaMH.
Tewma 3. BemectBa u ux 17
cBoiictBa (17 u)
39 | Metamibt 1 JIOB
http://fcior.edu.ru/card/4439/0
b shie-himicheskie-
svoystvametallov.html 19
http://fcior.edu.ru/card/51
40 | Merasmibl 1 http://fcior.edu.ru/card/5118/0

Kk sidy-i-gidroksidy-
metallovstroenie-i-
svoystvauglublennyy-

urovenslozhnosti.htm




41 | Meramibl
http://fcior.edu.ru/card/5118/0
k sidy-i-gidroksidy-
metallovstroenie-i-
svoystvauglublennyy-
urovenslozhnosti.htm
42 | Meramibl
http://fcior.edu.ru/card/5118/0
Kk sidy-i-gidroksidy-
metallovstroenie-i-
svoystvauglublennyy-
urovenslozhnosti.htm
43 | Hemerasiebl.
biraropoansie rasbl
44 | Kucnotsl
HEOPraHUYEeCKHue 1 http://fcior.edu.ru/card/12208/s
OpraHn4ecKue t roenie-i-svoystva-
azotnoykisloty-kak-
elektrolita.html
45 | Kucnotst
HEOpPraHUYEeCKue U http://fcior.edu.ru/card/12208/s
OpraHnvecKkue t roenie-i-svoystva-
azotnoykisloty-kak-
elektrolita.html
46 | OcHoBaHuA http://fcior.edu.ru/card/7807/ok
sidy-nemetallov-i-kisloty-
ihklassifikaciya-i-svoystva.html
47 | OcHoBaHUs http://fcior.edu.ru/card/1060/hi
HEOpPTraHUYECKUE U micheskie-
OpraHn4YecKHe svoystvaosnovaniy.html
48 | AmdoTtepHble COETUHEHUS bubmuoreka [JOK

HCOPraHN4YCCKUEC U

OpraHUYECKUE

https :// m . edsoo . ru/7f4la
636




49 | Comu http://fcior.edu.ru/card/4425/0
b shie-himicheskie-
svoystvasoley.html

50 | Comu http://fcior.edu.ru/card/4425/0
b shie-himicheskie-
svoystvasoley.html

51 | IIpaktuueckas pabora No

2.
Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe
:«XHMMHUYECKHE CBOMCTBA
KHCJIOT»
52 | Ilpaktuueckas pabora No
3.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
:«XUMHYECKHE CBOMCTBA
coJein»
53 | DneMeHTH HEMETAIUIBI 4- http://fcior.edu.ru/card/13180/
6 rpynn n emetally-v-prirode-
obshayaharakteristika-
nemetallov.html

54 | DnemenTs HEMETALIEI 4- http://fcior.edu.ru/card/13180/

6 rpynn n emetally-v-prirode-
obshayaharakteristika-
nemetallov.html

55 | 'eneTnueckas CBS3b

MEXy KllaccaMu
coequHeHmH (
OpPraHUYECKUX —

HEOPraHUYECKHX )

http://fcior.edu.ru/card/2703/p
0 nyatie - 0 -geneticheskoy -
svyazi - geneticheskaya -svyaz
- organicheskih - 1 -

neorganicheskih -veshestv.htm




56 | I'eneTmueckas CBS3b http://fcior.edu.ru/card/2703/p
MEXy KJlaccaMu 0 nyatie - 0 -geneticheskoy -
coearHeHu ( svyazi - geneticheskaya -svyaz
OpPraHUYeCKUX — - organicheskin - i -
HEOPTraHUYECKUX ) neorganicheskih -veshestv.htm

57 | IloBropenue u
000011IeHHE TEMBI

58 | KonrponbHas padora Ne 3
«BemmecTBa 1 ux
CBOMCTBaY.

59 | Ananu3 KOHTPOJIBHOMH
pabotel. PaboTa Han
OImuOKamMH.

60 | Tema 4. Xumus u
COBPEMEHHOE OOIIECTBO
(4 9)

61 | XuMuueckas TEXHOJIOTHS.

[ToHsITHE O XUMUYECKOI http://fcior.edu.ru/card/8476/h

TEXHOJIOTHH. i micheskaya -promyshlennost
- i - himicheskie -tehnologii -
syre - dlya -himicheskoy -
promyshlennosti -

62 | IIpon3BoACTBO aMMHaKa. nauchnye.html
Hayuns1ii npuHImMn
JIe)KAIUA B OCHOBE
MIPOU3BOJICTBA

63 | XuMus u numa. http://fcior.edu.ru/card/4524/hi

miya-i-pisha-vitaminy.html

64 | XuMus 1 MeguliHa

http://fcior.edu.ru/card/9154/m
o yushie-i-chistyashie-
sredstvasredstva-borby-s-
bytovyminasekomymi-himiya-i-

gigienacheloveka.html 32 Xumus




" nuuwa. ButamuHbl

http://fcior.edu.ru/card

65 | XuMus 1 OKpyXKaromas 1
cpena http://fcior.edu.ru/card/9154/m
o yushie-i-chistyashie-
sredstvasredstva-borby-s-
bytovyminasekomymi-himiya-i-
gigienacheloveka.html 32 Xumus
Z nuLa. BuTamuHbI

http://fcior.edu.ru/card

66 | XuMHs B IIOBCCIHEBHOM 1
JKA3HU YeIoBeKa http://fcior.edu.ru/card/9154/m
o yushie-i-chistyashie-
sredstvasredstva-borby-s-
bytovyminasekomymi-himiya-i-
gigienacheloveka.html 32 Xumus
7 nuwa. BuTamuHbl

http://fcior.edu.ru/card

67 | PesepBHbIil ypok 1

68 | PesepBHbIil ypok 1

[MU®POBLIE ObPA30OBATEJIBHBIE PECYPCBI U1 PECYPCBI CETH UHTEPHET

1.Xumua 10 kmacc: yuyeOHUK ans oOmieoOpazoBarenbHbIX opriuHuzanuil/O.C. TMaGpuenss,.T.

OctpoymoB, C.A.Cnankos Xumus 10 knacc. bazossiii yposens M.:IIpocsemenue 2019 .

2. Xumus 10 kmacc: yueOHUK ans oOmieoOpasoBarenbHbIX opriuHuzanuii/O.C. TMaGpuenss,U.T.

Octpoymos, C.A.Cnankos Xumus 11 knacc. basossiii yposens M.:IIpocsemenue 2019 .

3.http://c-books.narod.ru JIuteparypa mno xumum.

4.http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOMBHBIA IMOpPTal CO CChUIKAMU Ha

O6p3.30BaTeJ'ILHBIC CaMTHI IO XMMHUH.


http://c-books.narod.ru/
http://schoolbase.ru/articles/items/ximiya

5. www.periodictable.ru COopHuk craTeii 0 XHMHYECKMX JJIEMEHTaX, HWJUTIOCTPUPOBAHHBIN

OKCIICPUMCHTaMHU.

6 . DenepanbHBIl IEHTP WHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB [DIEKTPOHHBIA pecypc]:

http://fcior.edu.ru/.

7. YueOusplii mopran no ucnonb3oBanuto DOP B nmestenbHOoCcTH yuuTens [DIeKTpOHHBIH pecypcel:

http://eor.it.ru/eor/.

8. Xumus u numa. Buramunsl http://fcior.edu.ru/card/4524/hi miya-i-pisha-vitaminy.html

9 Tlpennoceuiku Teopuu bytieposa http://feior.edu.ru/card/9975/pre dposylki-vozniknoveniyateorii-

stroeniya-organicheskihsoedineniy-a-m-butlerovauglublennyy-urove.html

10 Teopust Byrieposa. nzomepbl u romojioru http:/fcior.edu.ru/card/11738/0 snovnye-polozheniya-

teoriistroeniya-organicheskihsoedineniy-a-m-butlerovaizomery-i-gomologi.html

11 Ucropus passutus uszomepuu http://fcior.edu.ru/card/9427/ist oriya-razvitiya-predstavleniyob-

izomerii-uglublennyy

12Knaccudukamuss opranumdeckux coenuHeHuit  http://fcior.edu.ru/card/10346/kl  assifikaciya-

organicheskihsoedineniy.html
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