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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE CpeaHero ooOimero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanpHOTO 3aKoHa OT 29.12.2012 No 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepaibHOM  00pa30BaTENbHONW MPOTPAMMbl CPEJHEro o00IIero 00pa3oBaHUs
(POII COO0), IPEICTABIICHHBIX B PenepanbHOM rocyJapCTBEHHOM
obpazoBatenpHoM craHjgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTrpamMMbl, U
OCHOBHBIX ToNOXkeHu «CTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXO/A0B K pa3pa0OTKe MPOrpaMMbl MO XUMHH, K OIpPEAEICHUIO
oOwielt crpaTerud 00y4eHusl, BOCIUTAHUS U pa3BUTHUS, 00YUaIOIIUXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyUeHUs U TpeOOBAaHMH K YpPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUy, SIBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJloBEeKa, a TakKe DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpene. Peammsyercss XuMU4Yeckoe 0Opa3oBaHUE
oOydJarommxcsi Ha YpOBHE CpEHETr0 OO0IIero o0pa3oBaHUs CpeCTBaMU Yy4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B

nporpaMme N0 XMMHUU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
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MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX T1enell M NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIPaeT ocoOyro pojb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHUPOBAHUE PAIIMOHATBHOTO HAYYHOTO MBIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEICTABICHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IHHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOAEICTBYSI C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W JKM3HU KaXJaoro uieHa oOmiectBa. CoBpeMeHHas XHMMHS Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU U OXPaHbl 310POBB.

B coorBercTBUM ¢ OOHIMMHM LEISIMA M TPUHIUIIAMH CpPEIHEro OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYEHHUs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMA, MPOJAOJLKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsolIMMUA  MpeaMeTa  «XUMUsS»  SBISAIOTCS  0a30Bble  Kypchl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKH: CUCTEMaA
3HAHHWM 10 HEOPTraHWYECKOW XMMHUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XuMUN) U
OpraHu4ecKor xuMuu. @OpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pas3us

BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.



CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHudeckas XuMmus» chopMupoBaHa B IMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHMM HAa  ONpPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHX U DIJIEKTPOHHBIX
NpeAcTaBlIeHUd O cTpoeHun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB J0 CIOXKHBIX OMOJIOTHMYECKU
aKTHBHBIX COEAUHEHHW. B Kypce OpraHM4eckol XUMHUHU IOJYy4aroT pPa3BUTHE
chopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3U, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOUN PEAKIINH.

[lonx HOBBIM yIJIOM 3peHUs B TpeaMere «XuMus» 0a30BOr0 YPOBHS
paccMaTpUBaeTCs M3YyYEHHbIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUUYECKU MaTepuan U (PaKTOJIOTMYECKHUE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKol peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O00yJaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTUYECKUX TO3HUIUH,
riy0oke TOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro11Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHUM, a TaKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICpXKAHUS, HUMEIOIUMHU KYJIbTYpOJOTUUECKUNA W TPUKIIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUU C
JPYTMMHM HayKamu, PacKpbIBalOT €€ pPoJib B IMO3HABATEIIBHOW M MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMUU, TTOMOTAIOT

BBIITYCKHUKY OPHUCHTHUPOBATLBCA B 06I_HCCTBCHHO Hn JUYHOCTHO 3HA4YMUMbIX
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mpo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHMIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHUS 3HAHUM, pENICHUS WHTEIUNICKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a/lad. B 1enomM copepxanue yueOHOro
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  WU3YyYEHHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI ISl TTOHMMAaHUs
bunocodckux uaeH, Takux KakK: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpTraHUYECKOTr0 MHUpa, OOYCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, TI03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MYTEM OKCHNEpPUMEHTa H
pEeIIeHUs] TMPOTHUBOPEYMI MEXKIy HOBBIMH (aKTaMH U TEOPETHUCCKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKHUX MpoliieM, a
TakKe Mpo0JeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmiaHe pemeHuss 3amad  BOCMUTAHUSA, Pa3BUTHS U COIMAIM3AIUU
OoOy4Jaromuxcs MNPUHITHIE MPOTPAMMON IO XHUMHUHU TOJXOJbl K OIpPEACIICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX y4EOHBIX JECHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3IMUHBIX BHUJOB JEATEIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpMAINK, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITa TPAKTUYECKON
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJICPKATEIIbHOW XapaKTEPUCTUKU 1IeJIeM M3y4YeHHUs TpeaMeTa HampaBiICeHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbBHOCTH YEJIOBEKAa U KAaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOU KynbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K OINPEACICHHUIO LIENEH W3y4YEeHUs
npeaMeTa SBISICTCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHMSI TJIaBHBIMM LEISAMH HU3YyYECHHS MpeIMeTa

«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBisttoTCA:



dbopMHpOBaHUE CUCTEMBI XMMHUYECKUX 3HAHWNA KaK Ba)KHEHINEH COCTaBIISIONIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpPAa, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIE
NOHATHUS, (YHIAMEHTAJIbHBIE 3aKOHBI M TEOPUM XMMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE U MOHUMAaHHUE CYIIHOCTH JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHUS;
dbopMHpoBaHHEe U pa3BUTHE MPEACTABICHUNH O HAYYHBIX METOAAaX I[O3HAHUS
BEIICCTB U XHMMHUYECKUX PEAKIHil, HEOOXOMUMBIX ISl MPHUOOPETEHUs YMEHUM
OPUEHTUPOBATHCA B MHUPE BEIIECTB M XMMHYECKUX SIBJICHUM, UMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U IIOBCEAHEBHOMN KU3HU;

pa3BUTHE YMEHUWA U CHOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U
OOBSICHEHHEM XUMHUYECKOTO 3KCIIEPUMEHTA, COOJIIOJEHUEM MpaBUil OE30MaCHOTO
oOpallieHusl C BEIIECTBAMM.

Hapsny ¢ atum, coneprkareibHas XapaKTepUCTHUKA LIEJIEW U 3aJa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeHero oodmiero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHM B OoJibllle  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COAep>KaHusd OOYy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTelIbHON OpraHM3alyy, BJIAaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHUSIMUA aKTUBHOTO TOJIYYEHHUs 3HAHUN M MPUMEHEHUS UX B PEaJbHOM >KU3HU
JUISL PEIIEHUS TPAKTUYECKHUX 3a7ay.

B cB3M ¢ 3TUM nOpu U3yYEHHH NpeaMera «XUMHUS» JOMHHHPYIOLIEE
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

amanTanus 00ydJaromuXcsl K YCIOBUSAM JUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

dbopmupoBaHre y OOy4YaOMIMXCA KIIOYEBBIX HABBHIKOB  (KIIFOUEBBIX

KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJILHOC 3HAYCHUC [JIsI Ppas3sIMdYHbIX BHUIOB
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JESTEIIbHOCTH: PELIeHUsl Mpo0ieM, MOoUCKa, aHanu3a U o0paboTku HHpopMalmu,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa JAEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B TIO3HAHWU XUMHH, a TakkKe I OLEHKH C MO3UIHN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH JIA MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(GopMHUpOBaHKE U Pa3BUTHE Yy 00YUAIOUINXCS aCCOLMATUBHOIO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAHUWE y OOyyaromuxcsi YyOeKIEHHOCTH B T'yMaHUCTUYECKOH
HAIpPaBJIEHHOCTU XUMHUU, €€ BAXXHOM pPONM B pEHICHUU IJI00aNbHBIX MNpoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BAHUS, TIOTIOJIHEHUSI SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCTIONIb30BAaHUS TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUUYECKUMH SBJICHUSMU.

B yueOHOM mutaHe cpemHero oOiiero oOpa3oBaHUsl TPEAMET «XUMUS
0a30BOT0 YpOBHS BXOAWT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAy4YHBIC
pEeIMETHD».

OO6m1ee ynco 4acoB, OTBEAEHHBIX JIJIs U3YYCHUsI XUMHUHU, Ha 0a30BOM YPOBHE
cpemHero obrmero odpasoBaHus, cocrariseT 68 yacoB: B 10 kmacce — 34 gaca (1

yac B Henelo), B 11 kimacce — 34 gaca (1 gac B Henero).



COJEPXXAHME OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHM4ECKOM XMMHM: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAUYCHHE
B MOJYYEHUH HOBBIX BEIIECTB M MarepHaloB. Teopusi CTpPOCHHS OpPraHUYECKHUX
coenuHenuid A. M. bytiepoBa, €€ ocHOBHbIE 100KeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHM4ecKkux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBiaenue o kinaccudukanuu opraHudeckux BemiecTB. HomenknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

3KCH€DHM€HT&HBHH€ METOJbl HM3YYCHMS BCILICCTB M HX IPEBPAILICHUM:

O3HAKOMJIEHHME C O00pa3laMu OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).
Yriesoaopoabl

AJIKaHBI: COCTaB W CTPOECHHUE, TOMOJOTMYECKMH psiA. MeraH u 3TaH —
pPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3amelleHus] U TOPEHUs), HAxXOXKIEHUE B IPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUI psAl. DTUIEH U MPONWIEH —
IpOCTeHIlMe NPEACTaBUTENN AaJTKEHOB: (PU3WYECKHE U XHMUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOIC€HUPOBAHUA, THUAPATALMH, OKHUCICHUS W

HOJ'II/IMepI/ISaI_[I/II/I), IMOJIY4CHHC U IPUMCHCHHC.



Ankanuensl: OyrtaameH-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
KaydyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psii. AlleTUIICH
— IPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U
XMMHUYECKHE CBOWCTBA (pEakUUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THApaTalUH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, (pu3MUEeCKHe U XMMHUYECKHUE CBOMCTBa
(peakiuu rajoreHupoOBaHUs U HUTPOBaHMS), MOJIYYCHUE U TpUMEHEHUE. Tonyon:
cocmas,  cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NoJydYeHue u npumeHnerue. TOKCUUHOCTD
apeHoB. ['eHeTMuYeckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIICKAILUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbplE MCTOYHUKHM YriaeBOAOpPOAOB. I[IpuponHBI ra3 W IOMYTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepadOTKu HEPTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaJUTHUeCKui), muponu3. IIpoaykTsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €0 MepepadoTKH.

3KCH€DI/IMGHT3HBHBIG MCTOAbI HM3VYCHHIA BCIICCTB MW HX HDGBD&H.IGHHIZ:

O3HAaKOMJIEHME ¢ oOpa3llaMy IUIACTMAacC, KayuyyKOB W PE3UHBI, KOJUJICKIIUU
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YTIJIEBOJAOPOJIOB U

raJJorcHornpoOn3BOAHBIX, IIPOBEACHUC HD&KTH‘I@CKOﬁ Da6OTBII I[MOJIYUYCHHC OTHJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTtHrle 3agaumn.

Boluncienuss Mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00bEMA,
KOJINYECTBA MCXOAHOIO BEIIECTBA WIM MPOAYKTA PEAKLHUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).
Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

IIpenenpHple OXHOATOMHBIE CHUPTBL. MeETaHOJ MW 3TAaHOJ: CTPOECHUE,

(1)I/ISI/I‘ICCKI/IG AU XMMHUYECKHE CBOMCTBA (peaKI_II/II/I C AKTHBHBIMH MCTaJllIaMH,
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rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHUEe. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroatoMHble  COUPTBHL. ODTWIEHIVIMKOJb W  TJIMLEPHUH: CTPOCHHE,
dusznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICTIOYHBIMH
MeTajulaMH, KaueCTBEHHas peakiMs Ha MHOTIOaTOMHBIE crnupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHeHre ramuepruHa U STUIECHTJIMKOJIS.

deHon: CTpoeHHE MOJNEKYJbl, (PHU3UYECKHE U XHUMHUYECKHE CBOMCTBA.
ToxcuyHocth Penona. [Ilpumenenue gpenona.

Anpnerusibl U kemownsl.  DopManbAeTUl,  aUETalbJeruj:  CTPOCHHUE,
du3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKUUU OKHUCIEHUS M BOCCTAHOBJIIECHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJyUYECHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE NpEEIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHAst
KHUCJIOTBI: CTPOEHUE, (PU3NUecKre U XMMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMeE /7S
Kjlacca KHUCJIOT, peakuus OSTepuuKanuu), I[OJIy4eHHEe U IPHUMEHEHUE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Cnoxnble »(QuUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KUCHOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBonpl:  cocTaB, Kilaccuukanus ~— yrieBoJoB  (MOHO-, JH- H
noyiicaxapubl). ['oko3a — nmpocTeuimmii MOHOCaxapul: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
ruapokcugom Meau(ll), okucneHue amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HAXO0XKJACHHUE B TMPHUPOAE, NMPUMEHEHHE,
ounosiorudeckas poib. @orocunTe3. OpykTo3a Kak U30Mep TIIFOKO3HI.

Kpaxman u uemnono3a Kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmana U
Heunroso3bl.  PU3NYEeCKME W XHMMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
Ka4eCTBEHHAs PEaKIHsl ¢ HOJIOM).

3KCHCDHM€HT3J’IBHBIC MCTOAbI HM3VUYCHHA BCIICCTB H HX HDCBDameHHﬁ:

IMPOBCACHUC, Ha6J'IIOJI€HI/IC U OIIMCAHHUE JCMOHCTPAIMOHHBIX OIIBITOB: TOPCHHC
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CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHUE STaHOJA
okcusioM Menu(Il)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJCHCTBHE TIIMIIEPUHA C
ruapokcuiom menu(Il)), anpaerunoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(Il), B3aumojnelcTBUE Kpaxmalla C HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

PacuéTtHrle 3agaumn.

Bbruncnenuss mo ypaBHEHMIO XHMHYECKOM peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHble OpraHudeckue coequHenus. duznueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benkn Kak OpUpPOAHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. IlepBuuHas,
BTOPHYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluu Ha OeJKu.

3KCH€DI/IM€HT8HLHBI€ MCTOAbI HM3VUYCHHA BCIICCTB W HX HDCBD&H.ICHHIE:

HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIHATYypalus OelIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.
BbicokoMouleKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAST MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

9KCH€DI/IMGHT3HBHBIC MCTOAbI M3VUYCHHA BCUIICCTB MW HUX npeBpameHHﬁ:

O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHBIE CBI3H.

Peanuzanusa MeXnpeaMeTHBIX CBS3EU ITPU U3YUYEHUHU OPTaHUYECKON XUMHUH B

10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
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HAyYHBIX TOHATHW, TaK W TOHATHMU, SBISIONIUXCS CUCTEMHBIMH JUTSI OTACIBHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE MMOHATHS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KiaccH(UKanus, epUOJUIHOCTh, HAOIIOICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

dusuka: MaTepus, DHEPrus, Macca, aToM, OJJIGKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BeIeCTBa, (PU3MUECKUE BETUYUHBI U SAMHHIIB X U3MEPEHHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BeliecTBa (OCIKH, YIJICBOJIBI, JKUPHI,
dbepMeHTHI).

['eorpadus: MUHEpabl, TOPHBIC MOPOJIBI, IMOJIE3HBIC HCKOITAeMbIC, TOILIUBO,
PECYpPCBHIL.

TexHONIOTHS: THINEBbIE TPOAYKTHI, OCHOBBI PAIlMOHAIHLHOTO TUTAHHUSA,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETUYCCKHUE MPEHapaThl, MaTepUajIbl U3

HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUN d3JIeMEHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAsS
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepnonnueckuit 3axkoH U llepuoanueckas cucremMa XMMUYECKUX 3JIEMEHTOB
. . Menpneneea. CBa3b NepuoanYEcKOro 3akoHa u [lepuonndeckoil cuctemsl
XxuMu4eckux syemeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHHUS

aTOMOB. 3aKOHOMCpHOCTI/I U3MEHCHUSI CBOMCTB XHMMHUYECKHUX DJJIEMECHTOB U
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o0pa3yeMbIX MMM TIPOCTHIX W CIIOKHBIX BEIIECTB IO TPyINIaM U TEePUOIaAM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHne BemiecTBa. XHMHYECKas CBSI3b. BHIIBI XMMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJSIpHAas W IOJSpHAsl, MOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsil). BomopomaHas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIIATEIHHOCTS.
Crenenb okuciieHnsa. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[IoHsTe O AUCIEpCHBIX cucTeMax. VICTMHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccudukaruss  XUMUYECKUX — peakluid B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U IIPEBPALLECHUS SJHEPTUU TP XUMUYECKUX PEAKLIMUSAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3iIMuYHbIX QakTopoB. OOpaTuMble
peakuun. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnumn Jle Hlarense.

Dnektponutuueckas guccouuanusi. CHibHbIE U ciladble 35eKTponuThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IETOYHAS.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

9KCH€DI/IMGHT3HBHBIC MCTOAbI HM3VUYCHHA BCIICCTB W HX HDGBD&H_ICHI/II\/'I:

neMoHcTpanus Tabimmn «lleproguyeckas cucreMa XMMHYECKHX DJIEMEHTOB JI.
W. MenpeneeBa», M3y4eHHE MOJEICH KPUCTALTUYECKUX PEMIETOK, HAOI0eHUE
W ONHCAaHUE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pasyioKeHUE
MEPpOKCUJa BOJIOpPOJA B MPUCYTCTBUM KATaau3aTopa, OIPEICIICHUE CPEIbI

PAaCTBOPOB BCHICCTB C MIOMOIIBIO YHUBEPCATIbHOTO MHAUKATOpPA, PCAKIUH MOHHOTO
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oOMeHa), IPOoBeZIeHNE MPaKTUUECKOl paboThl «BnusHue pa3nuyHbix (HakTopoB Ha
CKOPOCTb XMMUYECKOU PEAKLIAW.

PacuéTHrle 3agaun.

Pacuétel 10 ypaBHEHUSM XHUMHUYECKMX pEakiuid, B TOM YHUCJIE
TEPMOXUMHUYECKHUE PaCU€Thl, PaCU€Thl C HCMHOJIB30BAHUEM TIOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemerannel. Ilonoxenne HemerammioB B Ilepumoguueckon  cucreme
xumuueckux anemeHToB JI. M. MenneneeBa U OCOOEHHOCTU CTPOEHHUS ATOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHUIIIMX HEMETAUIOB (TaJIOTEHOB, CEpPbI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIIOT, BOJOPOJHBIX COSTMHEHHU).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamibl. Ilonoxenue metamwioB B Ilepuogumyeckoil cucreMe XMMHUUYECKHX
anemeHToB /. Y. MenneneeBa. OCOOEHHOCTU CTPOCHHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MeTaoB. CIIaBbl METAJIOB.
DIEKTPOXUMUUECKUI Pl HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpWUM, Kalui, KalabIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl moayueHuss MeTawioB. [IpuMeHeHne MeTaioB B ObITY U
TEXHHKE.

3KCHCDI/IMCHT3HBHBIG MCTOJAbI HM3VYCHHA BCIICCTB H HX HDCBDameHHﬁ:

U3y4YeHUE KOJUIEKIMH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIIOB, PELICHUE
HKCIIEPUMEHTAILHBIX 3a/]a4, HAOJIOJEHHWE W OIMCAaHHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACcTBOpaMU

KHCJIOT U IHCJ'IO‘ICI\/’I, Ka4CCTBCHHLIC PCAKIINH HAa KAaTUOHBLI MCT.’:U'IJIOB).
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PacuéTtHrle 3amaumn.

Pacué€ter maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA 4 KU3Hb

Ponp xuMum B 00eCH€YEHUM 3KOJIOTHYECKOW, SHEPTreTUUECKON W MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAy4YHBIX METOJlaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPUHIUIIAX [POMBIILICHHOTO
IIOJIy4YE€HUs BaXKHEHIIMX BEIIECTB.

UenoBek B MHUpPE BEIIECTB W MAaTE€PUANIOB: BAKHEWIINE CTPOUTEIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacCKHh, CTEKIO, KepaMHKa,
MaTepuanbl s JJIEKTPOHUKHA, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ya0OpeHus.

XUMHST U 3J0pPOBbE YEJIOBEKA: IPABUJIA MCIOJB30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MIOBCEITHEBHOW JKU3HMU.

MexnupeaMeTHBIE CBI3U.

Peanuzanusi  MEXINpPEIMETHBIX  CBSi3¢M TNpU  W3YyYeHHH  oOmer wu
HEOpraHudeckol XuMuu B 11 Kiacce oCylIeCcTBISETCS Yepe3 UCIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEeHHO-HAyUYHbIE TOHATHS: HAy4YHBIA (DAaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOIUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: MaTepusi, SHEPTUA, MACCa, aTOM, DJICKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSTHHE BEIIECTBA, (PM3UYECKHE BEIMYMHBI U CAUHHUIIBI UX

HN3MCPCHUs, CKOPOCTD.
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buonorus: knetka, opraHm3M, JKocucTtema, Ouocdepa, MakKpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC MOPOJIbI, MOJIE3HBIC UCKOMAEMbIC, TOILIHRO,
pPECYpCHI.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHs, MPOHU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SWCTBEHHOE IPOU3BOJACTBO, ITHINEBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPerapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,

SJICKTPOHHAA NPOMBIIIJNICHHOCTb, HAHOTCXHOJIOI'MH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHNHU HA BA3OBOM YPOBHE CPE/IHET'O OBLLIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
OOy4YarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METaNpeIMETHBIM U MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B CcOOTBEeTCTBHMU C CHUCTEMHO-IIESITEIBHOCTHBIM IMOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHSI» Ha YPOBHE CPEOHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUMCKON TpakAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHM JIMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPAAHIIMI 0a30BON HAYKU XUMUMU;

FOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBAaThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS 3KOJOTMYECKOU KYJIBTYpPbl M CHOCOOHOCTH CTaBUTh
LETU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHS MpeaMeTa «XHUMHs» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TI'pakJIaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE

HOpMAMH Y  TPaBWIAMH  TIOBEIEHUS,  CIOCOOCTBYIOIIUMH  MpoIeccam

17



CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
O0yJaroIITIXCsl.

JIMYHOCTHBIE pe3yJibTAThl OCBOCHMUSI MpeaMeTa «XHUMHUS»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEILHOW U TPAKTUYCCKON JESITEIHHOCTH
0OydJaromuxcs 1Mo peaan3aiy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTu:

1) rpa:kaIaHCcKOTo BOCITUTAHUSI:

OCO3HAHUS 00YUYAIOITUMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpaB M 005S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS O COIMAJIbHBIX HOPMax U TpaBUJaX MEXKIMYHOCTHBIX
OTHOILICHUM B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YYCOHBIX M IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHWs, JOTUKY U
apTyYMEHTBI JPYTUX IIPH aHAIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITEIHHOCTH;

2) IAaTPMOTHYECKOT0 BOCTIUTAHMS

IICHHOCTHOTO OTHOILIEHUS K MCTOPUYECKOMY U HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XMMUH;

YBaXEHHUSI K TMPOIECCY TBOpUECTBA B OOJIACTH TEOPUU U MPAKTHUECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca M IO3HABATEIbHBIX MOTHMBOB B MOJYYEHUU M TOCIEAYIOIIEM
aHajau3e MH(POpMaIMKU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOM OTE€UECTBEHHOM
XHMHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPaBCTBCHHOI'O CO3HAHM:A, 9TUYCCKOI'O IOBCACHMA,
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CIIOCOOHOCTH OIIEHWBATH CUTYyAIlH, CBSI3aHHBIC C XUMHUUYECKUMHU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBCHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE IMOBEJCHHE U TMOCTYIKH CBOMX TOBapHILEH C
NMO3UILIMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popmMupoBaHHUS KYJbTYPbI 310POBbSI:

MOHUMAaHUsl IIEHHOCTEH 3J0poBOoro MW 0e30macHoro ooOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUSA K COOCTBEHHOMY (DHU3HMUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/IeHUsT TpaBuUi 0e30mMacHOro oOpalleHus C BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHUMAaHUSl [EHHOCTW TMPaBWJ HWHIUBUAYAIbHOTO U  KOJUICKTUBHOI'O
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TIOCIICJICTBUNA W HEMPUATHS BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JeSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUM TMPAKTUYECKUX 3ajad
COLIMaJIbHON HAMpPaBIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY H3ydeHUI0 Mpodeccuii pa3IndHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBXEHHUS K TPYY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJIbHOM TPACKTOPUU
oOpa3oBanusi, Oyaymied Mpodeccuu U peann3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HUHTEPECOB U

moTpeOHOCTEH 00IIeCTBAa;
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6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 11€7IeCO00pa3HOTO OTHOIICHUSI K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSI TJ00AJIBHOTO XapakTepa SKOJOTMYECKUX MpOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHMUSI HEOOXOJUMOCTH HCMOJB30BAHUS JIOCTHXKCHUM XUMHUU  JUIS
pEILICHUsI BONPOCOB PAMOHAIBHOTO MMPUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, NPUHOCAIIMX BpEH  OKpYKaroUeh
MPUPOTHONU Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS Pa3BUTOIO 3KOJOTMYECKOTO MBILIJIEHUS, YKOJIOTHYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xeMo(hoouu;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpPMUPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKM XUMHH KaK HayKd, OCO3HaHMUS €€ pold B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MPEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHWMHUHM IS COBPEMEHHOU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTM W BAXXHOM pPOJMU B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00adbHBIX TTPOoOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTMYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA

00IIIeCTBA;
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€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: ITIOHMMAHMUS CYIIHOCTH METOJAOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHMS! SBJIICHUN OKPY’KaOILEro MUpa U
IPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB U HUMEIOIUXCA JaHHBIX C LEJIbI0 IMOJYyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeCa K IIO3HAHUIO U UCCIIEN0BATEIBCKOU NEATEIbHOCTY,

TOTOBHOCTM M  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa30BaHHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyZa B paziUYHbIX cepax mpodheccrnoHaTbHOM

JCATCIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yabTaThl OCBOCHHUSI yU4eOHOTO MpeaMeTra «XHUMHUs Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble  JUII  (OPMHUPOBAHMSI ~ MHUPOBO33PEHUS  OOYyYaAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPakKAIOUIUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeNU(PHKYy METOIOB TO3HAHUSA,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, KCClIeIOBaHNe, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yYHUBEpCaIbHbIC yueOHBbIC JCHCTBUA (TI03HABaTEIbHBIC, KOMMYHUKATUBHBIC,
pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON

rpaMOTHOCTHU U COHH&J’IBHOﬁ KOMIICTCHIIUHN O6yanOHII/IXC$I;
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CITOCOOHOCTh oOyJaronmxcs HCII0IB30BaTh OCBOEHHBIE
MEXKIMCIUIUIMHAPHBIC, MUPOBO33PCHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHBIC
JEWCTBUS B MIO3HABATEIIPHON M COLIMAIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJAbTaThl OTPAXAIOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJiaieHne YHUBEPCATbHBIMHI YUeOHBIMH NO3HABATEILHBIMU
NEeUCTBUSAMMU:

1) 6a30Bble JIOrHYEeCKHUE TeMCTBHUA:

CaMOCTOSITEIbHO  (popMynupoBaTh M aKTyallU3UpOBaTh  MIpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpENeNATh 1EJN JEATCIIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUH I KJIacCU(PUKAIIMU BEIISCTB U
XAMUYECKUX PEAKIINI;

YCTaHABJIMBAaTh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXIY H3y4acMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKHUE pacCykieHus (MHIYKTUBHBIC, JEIyKTHUBHBIE, TIO
aHAJIOTUM), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSIThH B TIPOIIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiMu — TMPpU PEHICHUH Y4eOHBIX MO3HABATENBHBIX W MPAKTHUUYECKUX 3ajiad,
MIPUMEHATh Ha3BaHHBIEC MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX

IMPHU3HAKOB N3YYa€MEIX BCUICCTB 1 XUMHYCCKUX peaKuHﬁ.
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2) 6a3oBble HcCIeA0BATEIbCKHIE eiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O TO3HAHUS BEHIECTB U XUMHUUYECKUX
peakuuit;

bOopMyIHpPOBATH IS U 33]]a9H UCCIICIOBAHUS, HCTIOIL30BaTh TTOCTABJICHHBIE
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HaBbIKAMU CAMOCTOSITEJIBHOIO IIJIAHUPOBAaHUS M MPOBEICHUS
YUYEHUYECKUX AKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIecCa, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0o pe3yibTar, (GopMyaupoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEIOBATEIbCKOM U MPOEKTHOMN
JESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Ppa3IUUHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HMCTOYHUKAX WHGoOpMauu (HAy4YHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHSATHh PA3TUYHBIC METOJBI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOAMMOW [JI1 BBIMIOJHEHHMS yYEeOHBIX 3a7ad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOIL30BAHUS WH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO  BBIOMpPATh  ONTUMAIBHYIO  (QopMy  mIpeAcTaBIICHUS

uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);
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UCIIONb30BaTh HAYYHBIM SI3bIK B KauecTBE CpEACTBa MpU padoTe ¢
XUMHYECKOM HMH(pOpManueil: MNPUMEHATh MEXIpEAMETHbIE ((PpU3NYECKUEe W
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M NPeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEICTBA

HarjsiaHOCTH.

OBJ'laI[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEeMbl B XOJ€ Juajnora
W/WIU  JTUCKYCCUHU, BBICKA3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEMJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MPE3CHTALMEW PE3yJIbTATOB I103HABATENBHON AESATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATENIBHO WIM COBMECTHO CO CBEPCTHUKAMU IIPY BBIIIOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
U3y4aeMbIX BEILECTB, pealn3alruy y4eOHOro MpoeKkTa u (hopMyJIupoBaTh BBIBOJbI
II0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B

X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBJ’IaHEHI/Ie YHUBEPCAJIBHBIMHU PEryJaATHBHBIMHA JeHUCTBUSAMM:

CaMOCTOATENIBHO IIJIJAHUPOBaTh M OCYLIECTBIATH CBOK IO3HABATEIbHYIO
NeATEIbHOCTh, Ompenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccroco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH I€ATEILHOCTH HA OCHOBE CaMOaHaIN3a U

CaMOOILIEHKH.
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INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHBle  pe3ynbTaThl OCBOEHHsA Kypca «OpraHudeckas XUMUsD)
OTpaXaror:

cOPMHPOBAHHOCTh  TMPEIACTABICHUH O XHMHYECKOW  COCTABJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B IIO3HAHUU SIBJICHHUU
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(yHKIHMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3aa
U JKOJOTMYE€CKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOAHOMN
cpexne;

BJIAJCHUE  CUCTEMOM  XMMHMYECKMX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAKOIINAE TOHATHA (XMMHYECKU DJIEMEHT, aTrOM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi (opmyia (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIIPHBIM 00BEM, YIIEpPOIHbI CcKeneT, (yHKIHOHANbHAs Tpynna,
paauKai, U30Mepus, U30MEPBI, TOMOJIOTUYECKUI psAll, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHCIIOPOJ M a30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHUsI Macchl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTEpHbIE NMPU3HAKU MOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpU

OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPraHMYE€CKUX COCTUHEHUN;
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c(hOPMHPOBAHHOCTh yYMEHHUI HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
dbopMya OpraHMYECKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WLIIOCTPAIlUU UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJICKHOCTh M3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpPIKaIIUe
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEIUWHEHMS), JaBaTh WM Ha3BaHUS 10
cucremarndueckoi HomeHkiarype (IUPAC), a Taxkke NmpuUBOAUTH TpUBHUATLHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATUJICHTJIMKOMb, TIULEepUH, (BeHol, (hopManbaeruj, areTaibIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTSATh BHUIbI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh yMEHUSI TPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytnepoBa st 00bsSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHUW  XapaKTepu3oBaTh  COCTaB,  CTPOCHHUE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIaCCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMWIICH, alleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAHOJ, STUJICHIJUKOJIb,
TJIAIEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUTI0JI03a, AMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKHU YTIJIEBOJIOPOJIHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MEPepadOTKH U

MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadboTKH;
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c(OPMHPOBAHHOCTh YMEHHM TMPOBOJUTH BBIYUCICHHUS 110 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMHOTO BEIIECTBA WJIM MPOIYKTA
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX
BCIIECTB
WM TPOAYKTOB PEaKIINM);

chOpPMHPOBAHHOCTh YMEHHUH BJIaJ€Th CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YYEHUHU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
WCITOJIb30BAaTh CHUCTEMHBIC XWMHYECKHE 3HAHWS JUIsl TPUHATHS pEHICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAATh MIpaBUjia MOJIb30BAHUS XUMUUYECKOM
MOCYJIOM ¥ JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe IMpaBuiia OOpaIIeHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIUSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

cOPMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATh U BBIMIOJHATH XUMHYECKUUN
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
STWJIEHA M W3YyYCHHE €ro CBOWMCTB, KayeCTBEHHBIE pPEAKIUU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHM C TMpaBWIaMHW TEXHUKHA OCE30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTAThHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYOIIUX
peaknuii 1 GOPMYJTUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YNIhTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCT, ~ yMEHUH  COONIOJaTh  TMpaBujia  IKOJOTHYECKU
11e71eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYIOBOM JACATEILHOCTH B LEJSIX
COXpaHEHHUs] CBOETO 3JI0POBBSI UM OKPYKAIOIMIECH MPUPOTHON Cpebl, OCO3HABATH

OITIaCHOCTBH BOS)I@fICTBHSI Ha JXHMBBIC OPraHHU3MLI OHpCI[C.HéHHBIX OpraHUYCCKHX
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BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIOBEKA;

JJIs. OOy4aroluXcsa C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENbIX W CIa00BHUIAIIMX OOYyYarolUXCsi: YMEHHE HCIOIb30BaTh

penbedHO-TOUEUHYI0 cucTeMy o0o3HaueHuil JI. bpaitns mig 3anucu XUMUYECKUX

dbopmy.

11 KIIACC

[IpenMeTHBIe pe3ylnbTaThl OCBOEHUA Kypca «OOmas W HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHUHU SBJICHUH
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] MPAKTHUYSCKUX 3a71a4
1 IKOJOTUYECKH O0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 370POBBIO M IIPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHWUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHasl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON aucconuanuu, nepuoandeckuid 3akoH I, WM. Menpaeneesa,

3aKOH COXpaHCHHUA MACChl BCIICCTB, 3aKOH COXPAHCHHA WU IMPCBPAIICHUA SHCPIUn
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IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUs, JIEKAIIME B OCHOBE IOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHHUN, (PAKTOJOTUYECKUE CBEJIECHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30IIaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BELIECTB B OBITY ¥ IPAKTUYECKOM JEATEIBHOCTH YEI0BEKA;

c()OPMUPOBAHHOCTb YMEHHI BBIABIATh XapaKTEPHbIE IMPU3HAKU MOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHA IPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHH HCIIONb30BaTh XUMHUYECKYIO CHUMBOJHKY JUIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKMCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETALIEHAS U3BECTh, IUTHEBAS COMNA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OINPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasi, BOJAOPOJAHAsS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHas,
VOHHAsl, METAJUIMYECKAs ), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCJIMHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB 10 HX COCTaBYy K OIpeAeIEHHOMY Kiaccy/Tpymie
COEIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPHUOIUUECKOro 3akoHa /.
W. MenpeneeBa U J€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTb dSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMsl
xuMu4deckux sneMmeHToB JI. WM. MenneneeBa, MCHOJb3ys MOHATHA «s-, P-, d-

AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKHE YPOBHUY, OOBSICHATD
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3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUU
o mepuonam u rpymnmam llepuonnueckon cCUCTeMbl XMMHYECKUX JIEMEHTOB [l
H. Menneneena;

cOPMHPOBAHHOCTh YMEHHM  XapakTEepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XWMHUUYECKHE PEAKIUU IO
pa3IMYHBIM TPU3HAKaM (YUCITY U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMH COCTAaBJATh YPAaBHEHUS PEaKIUN Pa3IMUHbIX
THUIIOB, TOJHBIE U COKPANIEHHBIC YPABHEHUSI PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCJIOBUSL, TPU KOTOPBIX 3TU PEAKLIMH UAYT J0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH PEAKLIMH, MOATBEPHKIAIOIINEC
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM MTyTEM MOHOB, TPUCYTCTBYIOIIHNE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX
BEILIECTB;

cOPMHUPOBAHHOCTh YMEHUH  PACKPBIBATh  CYHIHOCTh  OKHCJIHUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ITUX PEaKLHUN;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKIuu OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOI0 PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeXKalUMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHON KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMWX HAyYHBIX MPUHIIAMAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO ITPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCICHUS C HCIHOJb30BAaHUEM

IOHATHA «MacCCOBas O0JIA BCHICCTBA B PAaCTBOPE», 00BEMHBIX OTHOIIIEHWHM TIa30B
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IPY XUMHYECKUX PEAKIUSIX, MacChl BEMIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, MPEBPAILLICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOaTh MPAaBWIIA MOJIb30BAHUS XUMUYECKON
NOCyJI0 U J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBITOTHEHUIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBITIOJHATh XHUMHYCCKUI
HKCIIEPUMEHT (Pa3joKEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONPEAEICHUE Cpeabl PacTBOPOB BELIECTB C IOMOLIBK) YHHUBEPCAIBHOIO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkiluu,
peakiy MUOHHOTO OOMEHA, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4d IO
temam «Metamiey u «Hemeramibsl») B COOTBETCTBUU C NPaBUJIAMHU TEXHUKU
0e30MacHOCTH MIPU OOpAIEHHUH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3yJbTaThl XMUMHUYECKOrO JKCIEepUMEHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, THTepHEeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJaTh  MpaBWJa  DKOJOTHYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IEIAX
COXPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAIOIIEH NPUPOIHOW CpElbl, OCO3HABATH
OMAaCHOCTh BO3JEHUCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAas
cvbpicn mokasarens [IJIK, mMoOsSCHAT, Ha TpuMepax CHocOObl yMEHBIICHUS W

MPeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;
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JJIA 06yqa}0m1/1xc;1 C OIrpaHNM4YCHHBIMHU BO3MOXHOCTAMHU 3O0POBbLA. YMCHHUC
INPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOJAax IIO3HAHWA BCHICCTB U
XUMHNYCCKUX 5IBJI€HI/H>'I;

A4 CICIIbIX H CJIa6OBI/II[$IHII/IX 06yqa101u1/1xcsl: YMCHHUC HCIIOJIb30BATh

penbedHO-TOUeUHYI0 cucTeMy o0o3Hauenuit JI. Bpaitng ayig 3anucu XMMHUYECKUX

bopmyiL.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HauMeHoBaHMe pa3iesioB U TeM KosnuecTBo yacoB DJIeKTpPOHHBbIE (IU(PPOBHIE)
n/n NMPOrpaMMblI Bcero | KoHTpoJibHBIE IIpakTH4eckue oOpa3oBaTesibHbIE PECyPChI
padoThI padoThI

Paszpnes 1. Teopernyeckne 0OCHOBBI OPraHUYeCKON XUMHHU
1.1 | [IpeameTt opranuueckoit xumuu. Teopus 3

CTPOEHUSI OPTaHUYECKUX COCTUHEHUN A.

M. byraeposa.
Hroro no pazneny 3
Paznen 2. YrieBoaopoabl
2.1 | IlpenenbHbIe yIEeBOAOPOIBI — ATKAHBI. 2
2.2 | HenpenenbHbIE YTIIEBOAOPOIBI: aJIKEHBI, 6 1

aJIKaINCHbI, aJIKWUHBI.

2.3 | ApomMaTH4ecKue yrieBoA0POIbI. 2

2.4 | [IpupoaHble HCTOYHUKH YTIEBOAOPOAOB U 3
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uX nepepadoTka.

Uroro no pazneny

13

Paznen 3. Kucaopojacoaep:xamue OpraHn4eckKu

€ COeTHHEeHNA

3.1 | Crnuptsl. OeHo.

3

3.2 | Anpneruapl. KapOOHOBBIE KUCIIOTHI. 7
CrnosxxHble dpUpBHI.

3.3 | YrieBopbl. 3

Hroro mo pazmemny 13

Paznen 4. A3oTcoaep:kamme OpraHnvecKne CoeIuHeHus!

4.1 | AMuHbl. AMMHOKHUCIIOTHL. benku. 3
Hroro mo pazmemny 3
Paszpnes S. BeicokoMoJIeKyJISApHbIE COeIMHEHUS

5.1 | Ilmactmaccel. Kayayku. BomokHa. 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOTPAMME
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11 KITACC

Ne HaumeHoBaHue pa3ieioB U TeM Kosmn4ecTBo yacos JJIeKTPOHHBIE (IU(PPOBHIE)
n/n MPOrpaMMblI Bcero | Konrposabnbie | IIpakTudeckme | o0pa3oBaTe/IbHbIC pecypcChl
padoThI padoThI

Paznen 1. Teopernueckue 0CHOBbI XUMHUM

1.1 | Ctpoenue atomoB. Ilepuoandeckuii 3aKoH U 3
[lepunonnueckas cucreMa XUMHYECKHUX

anemenToB [l. 1. Menaeneena.

1.2 | Ctpoenue BemectBa. MHOTOOOpa3ue 4

BELIECTB.
1.3 | XuMudeckue peakiiuu. 6 1 1
Hroro no pazmemny 13

Paznen 2. Heoprannueckasi Xumust

2.1 | Metaisi. 6 1
2.2 | Hemeramsi. 9 1 1
2.3 | CBsI3b HEOPraHUYECKUX U OPraHUYECKUX 2

BEILECTB.
Uroro no pazneny 17
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Pasznen 3. Xumud u :;Ku3Hb

3.1 | XuMus U )KU3Hb. 4
Hroro no pasaeny 4
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME

36




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne Tema ypoka Koan4yecTBo yacon JlaTa usyuyenust DJIeKTPOHHBbIE
n/n Bcero KontpoJsbHbIe IIpakTnyeckue uugposbie
patéoTbI patéoTbI oOpa3oBaTe/ibHbIE
pecypchbl
1. | Ilpenmer opranuveckoi 1 6.09.2024
XUMHH, €€
BO3HUKHOBEHHE,
pPa3BUTHUE U 3HAUYCHHUE.
2. | Teopus ctpoeHus 1 13.09.2024
OPTaHUYECKUX
coeauHeHuil A. M.
bytnepoBa, €€ 0OCHOBHBIE
MOJIOKEHUS
3. | IIpencraBnenue o 1 20.09.2024
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KJIaCCU(PUKAIIUU
OpraHUYECKUX BEUIECTB.
Howmenxkiatypa
(cucrteMarunueckas) u
TpUBUAJIbHBIC HA3BAHMUSI

OpraHN4CCKHX BCIICCTB.

AJKaHbBI; COCTaB U
CTPOCHHUE,

TOMOJIOTHYECKUH PS/I.

27.09.2024

MeTtan 1 dTan —

IIPOCTEUILINE

npeaACTaBUTCIIN AJIKAHOB.

4.10.2024

AJIKEHBI: COCTaB U

CTpOCHUE, CBOWCTBA.

11.10.2024

OTWIEH U NPOIUJIEH —

IIPOCTEUIIINE

npcaACTaBUTCIIN AJIKCHOB.

18.10.2024

IIpakTnueckas padora

Ne 1 mo Teme:

25.10.2024
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«Ilomyuenue sTunena n

V3y4YE€HUE €T0 CBOMCTBY.

Ankanuensl. byragueH-

1,3 u meTmnOyTanuen-1,3.

[Tonyuenue
CHHTETHYECKOTO KayuyyKa

Y PE3UHBI.

4. 11.2024

10.

AJKHUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKHUM PSIA.
AlleTHIEH —
MPOCTEUITN I

NpcaAcCTaBUTCIIb AJIKMHOB.

15.11.2024

11.

Beruncnenus o
YPaBHEHUIO XUMHYECKOU

peaKIuu.

22.11.2024

12.

Apensbl: 0€H30J1 U TOIYO.

TOKCHUYHOCTH apEHOB.

29.11.2024

13

['eneTuyeckasa CBI3b

6.12.2024
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YIJIEBOAOPOJIOB,
MPUHAJICKAIUX K

Pa3JINYHbIM KJIaCCaM.

14.

[IpuponHbIE NCTOYHUKHU
YTJIIEBOAOPOOB:
IIPUPOAHBIN ra3 U
NOMYTHbIE HEPTAHbBIE
ra3bl, He()Tb U IPOJYKTHI

e€ mepepaboTKH.

13.12.2024

15.

[IpuponHbIE NCTOYHUKHU
YII€BOAOPOIOB:
IIPUPOJIHBIN Ia3 U
NOIyTHBIE HEPTSIHBIE
ra3pl, He()Thb U IPOAYKTHI

e€ mepepaboTKH.

20.12.2024

16.

Konrpouabnas padora
Ne 1. mo pa3aeny:

«YTIeBOAOPOABIY.

217.12.2024

17.

[IpenenbHbIE

10.01.2025
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OJIHOATOMHBIC CIIMPThI:
MCTAHOJI 1 3TAaHOJI.

Bonopoanas cBsi3b.

18.

MHOroaToMHbIE€ CIIUPTHI:
ATWICHIJIUKOIb U

IIMOCPUH.

17.01.2025

19.

DEHOII: CTPOCHUE
MOJIEKYJIbI, PU3NYECKUEe U
XUMHUYECKHE CBOWCTRBA,

IPUMEHEHUE.

24.01.2025

20.

ANbIETUIbI:
dbopmanpaerug u

areragpaerug. AneToH.

31.01.2025

21.

OAHOOCHOBHBIE
npenesbHbIe KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U

YKCyCHasl.

7.02.2025
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22.

IIpakTH4yeckas padora
Ne 2 o Teme: «CBoiicTBa
pacTBopa yKCYCHOM

KHCJIOTBD».

14.02.2025

23

CreapuHoBas u
OJICMHOBAs KUCJIOTHI, KaK
MPEACTABUTEIIN BBICIIIUX

Kap6OHOBI>IX KHCJIOT.

21.02.2025

24,

Mpbuia KaKk COJIA BBICIINX
KapOOHOBBIX KUCIIOT, UX

MOIOIIEE ACUCTBUE.

28.02.2025

25.

CrnosxHble 23pUpPHI KaK
IPOM3BOIHBIC
KapOOHOBBIX KUCJIOT.

['uaposn3 CIoXKHBIX

3(UpOB.

7.03.2025

26.

Kupsi: tuaposnus,
MIPUMEHECHHUE,

Ounonornyeckas poJib

14.03.2025
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KUPOB.

27.

YrneBoasl: COCTaB,
KJIacCU(UKaIIHS.

Baxnenmue

NpCACTAaBUTCIIN: TJIFOKO34,

dbpykTO3a, caxaposa.

21.03.2025

28.

Kpaxman u nemronosa
KaK IIPUPOJIHBIE

IMOJIMMCPBEI.

4.04.2025

29.

KourpouabHas padora
Ne 2. mo pasgeny:
«Kucnopoaconepxarue
OpraHUYeCcKue

COCOMHCHUS).

11.04.2025

30.

AMUHBI: METHUJIAMUH U

AHUJINH.

18.04.2025

31.

AMUHOKHCIIOTHI KaK

am(poTepHbIC

25.04.2025
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OpTaHUYECKUE
COEIMHEHHS, UX
OHOJIOTHYECKOE

3HaueHue. [lenTuampl.

32.

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHbBIC

COCIMHEHMUS.

16.05.2025

33.

OCHOBHBIE TTOHATHUA
XUMUU
BBICOKOMOJICKYJISIPHBIX

COEJIMHEHUMN.

23.05.2025

34,

OCHOBHBIE METOJIbI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COE€IUHEHUH.
[ImacTmaccel, Kay4ykH,

BOJIOKHA.

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

n/n

Tema ypoka

Kouun4yecTBO yacoB

Bcero KonTpoJsbHbIe

padoThI

IIpakTH4eckue

padéoTbI

Jara usydyenust

JJIeKTPOHHBIE
uu(ppoBbIe

o0pa3oBaTeJIbHbIE

pecypchbl

XUMHUYECKHAN DJIIEMEHT. ATOM.

DnekTpoHHask KOH(UTypaLus

aTOMOB.

4.09.2024

[leprnoauueckuii 3aK0H U
Ilepnonnyeckas cucrema
XUMHUYECKHUX 3J1eMEHTOB /1.
H. MenneneeBa, UX CBS3b C
COBPEMEHHOW TeOpuen

CTpOCHHUA aTOMOB.

11.09.2024

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUUYECKUX

DJIEMEHTOB U UX COEITMHEHUN

18.09.2024
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10 TPYIIIaM U IIEPUOIAM.
3HauYeHHE NEPUOANYECKOTO
3aKOHA U CHCTEMBI
XUMHUYECKUX 3aemMeHToB 1. M.
MenneneeBa B pa3BUTHH

HAyKH.

Ctpoenue BeniecTna.
XumMmuueckas CBs3b, €€ BUIBI;
MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H.

Bonopoanast cBsi3b.

25.09.2024

BaneHTHOCTS.
DJIEKTPOOTPHUIIATEIILHOCTD.
CTterneHb OKUCIICHUS.
BemecTa MOJIEKYIIIPHOTO U

HEMOJIEKYJIIPHOTO CTPOCHHUS.

2.10.2024

[TonsiTre 0 qUCcHEPCHBIX
cucremax. IcTuHHBIE 1

KOJUIONMIHBIC PACTBOPHLI.

9.10.2024
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MaccoBas 1oy BEMECTBA B

pacTBope.

Kinaccuduxanus u
HOMEHKJIATypa
HEOPraHUYECKHUX
coeuHeHuH. I 'eneTnueckas
CBSI3b HEOPraHUYECKUX
BELIECTB, PA3JIMYHBIX

KJIaCCOB.

16.10.2024

Kinaccuduxanust XuMu4eckux
pPEaKIH B HEOPraHUYECKOU U
OPTraHUYECKON XUMHUH. 3AKOH
COXPaHEHHMs MACCHI BEILECTB;
3aKOH COXPaHEHUS U
MPEBPALIECHUS SHEPTUHU TTPH

XUMHNYCCKHUX PCAKIUAX.

23.10.2024

CKOpOCTh pEeaKInH.
OOpatumMble peakiuu.

XUMUYECKOE paBHOBECHE.

6.11.2024
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10.

IIpakTHyeckas padora Ne 1
no teme: «Bnusiaue
paznuyHbIX (aKTOPOB HA
CKOPOCTb XUMHUYECKOU

pCakuum, .

13.11.2024

11.

DIIEeKTPOIUTHYECKas
nucconuanus. [lonstue o
BOJIOPOJTHOM ITOKa3aTesie
(pH) pactBopa. Peakuiuu
noHHOrO oOMeHa. ['maponus
OpTraHUYECKUX 1

HCOPraHN4CCKUX BCHICCTB.

20.11.2024

12.

OKHUCIUTEIIHLHO-
BOCCTAHOBHUTEJILHBIE
peakiuu. [lonstue 06
AJICKTPOJIM3E PACILJIABOB M

PacTBOPOB COJIEM.

27.11.2024

13.

KonTpoasnas padora Nel

1o pazaeny:

4.12.2024
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((TGOpeTI/I‘-IeCKI/Ie OCHOBBbI

XUMHN».

14.

Mertasisl, UX MOJOKEHHUE B
Ilepnonnueckou cucreme
XUMUYECKHUX 3JIeMEHTOB /1.
. Menneneena u
0COOEHHOCTH CTPOECHUS
aTomMoB. O0mUe hu3nyecKue

CBOMCTBA METAJIJIOB.

11.12.2024

15.

CIrutaBel METAJIJIOB.
DIIEKTPOXUMHUYECKUHN PSiJT

HaIpsKEHUM METaJUIOB.

18.12.2024

16.

XHUMHUYECKHUE CBOMCTBA
Ba)KHEUIINX METAJIJIOB
(HaTpuil, Kamui, KaJIbIUH,
MarHui, aJIFlOMUHUAN) U UX

COEIMHEHUM.

25.12.2024

17.

XUMHUUYECKUE CBOMCTBA

Xpoma, MCIU U UX

15.01.2025
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COEIMHEHUM.

18.

XUMHYECKUE CBOMCTBA
IIMHKA, JKeJIe3a U UX

COEIMHEHUN.

22.01.2025

19.

IIpakTuyeckas padora Ne 2
no rteme: «Pemenune
DKCIIEPUMEHTAIIBHBIX 33]1a4

o TeMe «MeTab».

29.01.2025

20.

Hemeranibl, ux mosjoxxeHue B
[Tepunoanueckoit cucreme
XUMHUYECKUX JIEMEHTOB /1.
H. MeuneneeBa n
0COOEHHOCTH CTPOECHUS

aTOMOB.

5.02.2025

21.

du3nyYeCcKre CBOMCTBA
HEMETAJUIOB. AJIOTPONHUS
HEMETaJUIOB (Ha IpuMepe
KHuciopoaa, cepsl, ochopa u

yrieposa).

12.02.2025
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22.

XUMHYECKUE CBOMCTBA
rajioreHoB, CEphl U UX

COEIMHEHUM.

19.02.2025

23.

XHUMHYECKHE CBOIMCTBA a30Ta,

dhocdopa 1 Ux coeTMHEHUHN.

26.02.2025

24,

XUMHUYECKUE CBOUCTBA
yIJIEpoia, KpEMHUS U UX

COEIMHEHUM.

5.03.2025

25.

[IprmeHeHne BaxKHENUINX
HEMETAIJIOB U UX

COEIMHEHUM.

12.03.2025

26.

O06o0menue n
cucTeMaTH3alus 3HaHUM 110
Teme «Hemerayinly.
Bpruncnenus no ypaBHEHUSIM
XAMUYECKUX PEAKINHN U

TEPMOXUMUYECKUE PACUETHI.

19.03.2025
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217.

IIpakTHyeckas padora Ne 3

mo teMme: «Penienue
AKCIIEPUMEHTAJIBHBIX 3a]1a4

o teMe «HemeTaiiei»y.

2.04.2025

28.

Kountpoabnas padora Ne2
no reMam: «MeTaib» U

«HemeTtamibn.

9.04.2025

29.

Heoprannueckue n
OpraHU4eCKUE KUCIIOTBHI.
Heoprannueckue u

OPraHUYCCKHUC OCHOBAHMUA.

16.04.2025

30.

AMdoTtepHbIe

HCOPraHN4CcCKUc 1

OPraHU4YCCKUC COCANHCHUS].

['eneTnyeckas CBA3b
HEOPTaHUYECKUX U

OPraHUYCCKHUX BCIICCTB.

23.04.2025
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31.

Ponp xumuu B o0ecrnieueHun
AKOJIOTUYECKOM,
SHEPTETUYECKON Y MUIIECBOU
0€30MacHOCTH, Pa3BUTUHU

MEIULINHBI.

30.04.2025

32.

[IpencraBienus 06 0OIIMX
HAyYHBIX MPUHITATIAX
MIPOMBIIICHHOTO TIOJTYYSHUS

BAYKHEHUIIINX BEIIECTB.

7.05.2025

33.

UYenoBek B MUPE BELIECTB U
MaTepuanoB. XHUMHUS U

3A0POBLEC YCIJIOBCKA.

14.05.2025

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

33
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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