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115t ooyuatrommxest 10 — 11 kimaccos

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumny, TpedboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa30BaTEIBFHOM MPOTPaMMBI CpeAHEro oO0Iero oOpa3oBaHHS
(®OIT  COO), mnpencraBineHHbix B DeaepallbHOM  TOCYJApPCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuértom Konueniuu mnpenomaBaHus
y4eOHOTO TIpeaMeTa «XHUMHUs» B 00pa30BaTENIbHBIX OpraHu3anusix Poccuiickoi
@denepanMy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnoNoXeHn «CTparerunm pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoa 10 2025 roga» (Pacmopsixenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3paboOTKe MporpaMmbl MO XUMHUHU, K OMNpPENESICHUIO
oO1ielt cTpaTteruy 00y4YeHus, BOCTUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIN
koHuenrtyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMsl, pe3yJbTaToB OOy4deHHs: U TpeOOBaHUW K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.



XHUMHUYECKOE oOpa3oBaHue, IIOJTy4aeMOoe BBIITY CKHUKAMH
0011e00pa3oBaTeIbHON OpraHU3alluH, SIBISETCS HEOTHEMJIEMOW YacThI0 UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM O3TalloOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHusd. OTH IIEHHOCTH KAacaroTcCs
NO3HAHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbI
YEJIOBEKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3MI0POBbI0 UM TPHUPOAHONM cpene. Peanmmusyercss xXumMuyeckoe o00Opa3oBaHUE
oOydJaronuxcsi Ha ypoBHE CpeHEero ooiiero oOpa3oBaHUs CPEICTBAMHU YUE€OHOTO
npeaMera «XHMHS», COJEPKAHUE M TMOCTPOEHHE KOTOPOIO OIpPENEIEHbl B
nporpaMmMe MO XHMHUHM C YYETOM CIHEUU(PUKA HAYKHM XUMHH, €€ 3HAUCHUS B
NO3HAHWW TPUPOJbI U B MAaTEpPUAIBHON U3HHM OOIIECTBA, a TAKXKE C YUYETOM
o0mMX 1ened M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaepanumu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HIpaeT ocoOyr poJib B
COBPEMEHHOW LUBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OHa BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PALMOHAIBLHOTO HAYYHOT'O MBILIUICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYKaroIleM MHUpPE Kak O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTopoe (hopMHpyeTcsi B XUMUM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAKOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU NPUMEHEHHS.

TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMHU, XHMMs CTaJla
HEOTHEMJIEMOM 4acThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa M KHU3HU KaXJI0ro ujeHa ooOmectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3MJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBO,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ OOmIMMH LEASIMH M NPUHLUIIAMU CPEIHEro O0OIero
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
M3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydaronmxcs, HEOOXOOUMYK0 UM JJs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOIO BKJIIYEHUS B JKM3Hb COLMYMa, NPOJOJDKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JAaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsitoliuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOlas U HEOpPraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWM 10 HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HaHUM U3 00IIel XuMUN) U
OpraHn4yeckor xumMuu. @opMUpPOBAHUE JAHHOW CHCTEMBI 3HAHWM IIPU HU3YyUYEHUHU



npeaMera 00eCrnevYrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanust KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» c@opMuUpoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Yy4YeHHI0 Yy4eOHOro Marepuana © OOyCIIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHMHHM BELIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKOW TEOPHUU CTPOCHHS OPTraHUYECKUX
COCIMHEHUN, a TaKXEe Ha YPOBHE CTEPEOXMMUYECKMX H DJIECKTPOHHBIX
NpEACTaBICHU O CTpoeHuu BemecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIIEBOAOPOJIOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHHN. B Kypce OpraHMyeckom XWUMHH IIOJYYarOT Pa3BUTHE
c(opMUPOBaHHBIE HA YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs NEpPBOHAYAJIbHbIE
IPEJICTaBICHNUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKuu.

[lon HOBBIM yriaom 3peHuss B mpeameTe «Xumus» 0a30BOro YpOBHS
paccMaTpuUBaeTCsd U3YYEHHBIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHMS O BEIEeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» O0yYarouuMcsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTUYECKUX MO3UIUH,
rIy0oKe TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM O5TOro 3akoHa — OT
00001aro1Iei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMN O BaXKHEHIHMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX M NMPUMEHEHHUH, A TAKXKE O XUMUYECKUX PEAKLUMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MNpPOTEKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
JIIEMEHTAMHU COJEP)KaHMSI, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIAIHON
XapakTep. OTH 3HaHHA CHOCOOCTBYIOT IOHMMAHHIO B3aHUMOCBSI3U XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEIbHON M MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSA K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, peleHus HWHTEIJIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOTO
npeaMera  «XWUMHsS»  JAaHHOTO  YPOBHSL  M3YyYEHHMS OPUEHTHUPOBAHO  Ha
dbopMupoBaHrEe y OOYyYarOIIMXCS MHPOBO33PEHUYECKONM OCHOBBI IS MOHUMAaHMS
dunocopckux uued, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U
OpraHMYecKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H



CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUWA IyTEM SKCIEPUMEHTA H
pelieHusT TMPOTUBOPEYUH MEXKAy HOBBIMU (akTamMH ¥ TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpoOJeM COepexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TE€XHOJIOTUW U MAaTEPUAJIOB.

B rmmaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMAIU3ALMH
oOyJaromuxcs MPUHATBIE MPOTPaAaMMON MO XMMHH TOAXOABI K OIMpPEIEICHHIO
COJlep)KaHUsI M TOCTPOEHUs TpeiAMeTa MpeaycMaTpuBaloT (HOpMUpPOBaAHHE
YHUBEPCAIbHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30BOe 3HAayYeHUE MJiA
pa3IMYHBIX BHUJOB JICSATEIBHOCTU: pELICHUS TMpoOJieM, TIOUCKa, aHaiu3a u
00paboTKK MH(POPMALIMH, HEOOXOIUMBIX JIJIs1 IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIEAOBATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeaiHEro oO1ero 00pa3oBaHusi, IPU ONPEICICHUN
COJIEpPKATEeIbHOM XApAaKTEPUCTUKHM LN W3y4YeHUs MpeaMeTa HanpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO NPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUS TAKOM NOAXOJ K ONPEACICHUIO LIEJIEW H3y4YeHUs
IIpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMHM LEISIMU W3Y4YEHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisIFOTCSA:

e (QopMHuUpOBaHHUE CHUCTEMbl XMMHUYECKMX 3HAHUM KaK  BaKHEWIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIIOYEBbIC TOHATHS, (PYH/IaMEHTAJLHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE WU MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011I€eHNI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C MCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOIUMBIX [JIsl HPHOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJEHUEM  MpPaBUI
0e301acHOro OOpaIeHuUs C BEIIECTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3a7a4 U3y4eHUs
IpeaMeTa B IPOrpamMMe 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU IMPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanusi. CeroaHs B



OpEernoJaBaHUM XUMUU B OOJblIeld CTeNeHH OTAAETCA  MPEeArnovYTeHUe
NPAKTUUECKONH KOMIIOHEHTE COJEp)KaHus OOyueHHUs, OPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3alliy, BJIAJCIONIEro He
HAaOOpOM 3HaHUM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOAMHU HU
YMEHHUSIMHU aKTUBHOTO IOJIyYE€HHUs 3HAHUI U MPUMEHEHMSI UX B PEAIbHOM KU3HU
JUTSL pEIICHUs TPAKTUUECKHX 3ajad.

B cBs3u ¢ 3THUM mpu U3yYEHHH TMpeaMeTa «XUMHs» TOMHHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TAaKKUE LENH U 33J]a4H, KaK:

ajanrtanus o0yJarolmMxcsl K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMUpOBaHWE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyarolmMXcs KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAaHWU XHMMHMHM, a TaKXe JJs OLEHKH C [O3ULUN
HKOJIOTUYECKON 0O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarOIIMXCs: CIIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH XUMHUYECKOTO COJIePIKaHNUS;

(GbopMHpOBaHUE U PA3BUTHE Y 00YYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILLUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydaroumxcst YOeXKIEHHOCTH B TyMaHUCTUYECKOU
HANpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUSl TMPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0pPOBbIO, a TakKe NPHOOpPETEHUs OIbITa
WCTIONb30BaHUSl TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yude6HOM mmaHe cpenHero oOmero o0pa3oBaHUsS MpeaMeT «XHUMHSD
0a30BOro ypoBHS BXOAHUT B COCTaB MpeaMeTHOU obnacTi «EctecTBeHHO-HAyUYHBIE
IPEIMETBD».



OO01iee yncIo 9acoB, OTBEAEHHBIX JIJISl M3YUCHUSI XUMUH, Ha 0230BOM YPOBHE
cpenHero obmero obpazoBanmsi, coctaBisieT 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 gac B Hefieno).



COJAEPKAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0J105keHUsA. CTpYKTYpHBIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHMUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPraHUYECKHUX BEILIECTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NpPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpATallUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAaMH, NPUHAAICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJl  YIJIEBOJAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOAAMH, TOpPEHUE), NpUMEHEeHHe. BoJopoaHble CBSI3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIETWJA, AalETAIBIEIHA: CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KuciaoT. [‘maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TJIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIMBITOB: JCHATypalusi OEJIKOB MpU
HarpeBaHUH, [IBETHHIC PEaKIIUU OCIKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJTUMEPH3AITHS M TTOJIMKOHICHCAITHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYLIECTBISETCA YEpEe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiIaccu(ukaIus, nepuoJuIHOCTb, HAOIIOACHHUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Howmenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonuueckas cucremMa Xxumuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: IpaBWUia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTrETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIJICHHOCTh,  (hapMalieBTUYECKass  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHUE OOYYaIOUIMMHCS POCCUICKONW TpakJaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMIA 0a30BOM HAyKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOTO TPaKJAHCKOTO O0OIlecTBa, MPUHATBIMH B OOILIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpPMUPOBAHHOCTh OIbITA I[1O3HABATEIILHOM M MPAKTUUYECKON AesATEIbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH U MOCIEIYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOodecCruil pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu U pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1EATEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUUPUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI M1 (DOPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HOopMyJIMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
MOMCKY METOJIOB pEIIeHUS] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaNmM3upOBaTh UHMOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJHEHUSA YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA #A3BIK B KayecTBE CpeAcTBa NpU paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell Pe3yJNbTaTOB IMO3HABATEIBHON JEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJACOBAHHUS TMO3WIIAN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeAensas e€ Ilend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKaroT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHWM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAaHMHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MPH
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne COeQUHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWIECH, MNPONWIEH, AalleTHIIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHSI MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH307, METaHON, 3TAHOJ, STUJICHTJIUKOID,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HHUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIHUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00pPa3HOTO0 TOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENIX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS] WX BPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CJIA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJU XHMHUH B IIO3HAHUU SIBJICHUU
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNIMUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPHUYMHHOCTU U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;



c(OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTEPHbIE MPU3HAKU TMOHITHM,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJIINYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
1o nepuoaaM u rpynnam llepuoanueckon cucteMbl XUMHYECKUX 3iieMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUECKOW CBS3M MEXAY HEOpPraHM4eCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHUIO CTEIEHEW OKUCIICHHS JJIEMEHTOB, OOpaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3JUYHBIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKUE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBMM C WMHCTPYKLHUSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBUM C MpaBUIaMH TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIU3UPOBATH XHUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY’XKAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBUS HA OPTaHN3M YEIIOBEKa;

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBaune @KoanuecTBo 4acos

Ne

/ pa3aesioB u TeM B Konrtpoabnsie IIpakTHueckue JuiekTpoHHbIE (HU(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI
n/n cero

NporpaMmMbI padoThI padoTbI

Pa3nes 1.TeopeTudyeckue 0CHOBbI OPraHU4eCKOM XUMHM
IIpeamer
OpraHN4ecKon
xumun. Teopus
1.1 CTPOCHUS 3
OpPraHUYECKUX
COEUHEHUH A.
M. bytneposa

Hroro no paszneny 3

Pa3nes 2.YrieBoaopoabl

IIpenenbubie
2.1 YTJIEBOJIOPOIBI — 2 https://www.youtube.com/channel/UCjdM9438e_CBshODD8MXp7Q
AJIKaHbI
Henpenensnubie
YIJIEBOIOPOBI: https://www.youtube.com/channel/UCjdM9438e_CBshO0DD8MXp7Q
2.2 aJIKCHEI, 6 1 https://www.youtube.com/watch?v=ow7mjjUx7Z4
aJIKaINCHBI, list=PLZD7dfTuURHANnuzPbvOP7b8jph7YF4g0U2
AJIKUHBI
53 Apomarnyeckue 9 https://www.youtube.com/watch?v=BdGe2Nvic8k
' YIJIEBOAOPOIBI list=PLZD7dfTuURHAKIcfyxTOHbACP 19z0yPut
2.4 [Ipuponnsie 3 1



https://www.youtube.com/channel/UCjdM9438e_CBsh0DD8MXp7Q
https://www.youtube.com/channel/UCjdM9438e_CBsh0DD8MXp7Q
https://www.youtube.com/watch?v=ow7mjjUx7Z4%20list=PLZD7dfTuRHAnuzPbv0P7b8jph7YF4g0U2
https://www.youtube.com/watch?v=ow7mjjUx7Z4%20list=PLZD7dfTuRHAnuzPbv0P7b8jph7YF4g0U2
https://www.youtube.com/watch?v=BdGe2Nvic8k%20list=PLZD7dfTuRHAkIcfyxT0HbAcP_l9z0yPut
https://www.youtube.com/watch?v=BdGe2Nvic8k%20list=PLZD7dfTuRHAkIcfyxT0HbAcP_l9z0yPut

HUCTOYHUKH
YTJIEBOJOPOIOB U
UX TepepadoTKa

Hroro mo pazneny 13

Paznen 3.Kuciaopojacoaepskamnue opranndeckue coeJuHeHust

https://www.youtube.com/watch?v=g41DqPeOHUY
31 Cripres. Dero 3 list=PLZD7dfTuRHAKkljzQ-z2HItfnDswBOCQOF
' PTBL. a https://www.youtube.com/watch?v=9HkUZahrgBc
list=PLZD7dfTURHAMCzanNs3hjNSnfFmrjPala
AJnnerunel.
39 Kap6oHoBeie y 1 https://www.youtube.com/watch?v=zimeuxB_fbM
' KHUCJIOTHL. list=PLZD7dfTURHAIHM3lcVWM9YWXL7hhI6NdR
Crnoxuble 3¢upbl
3.3 VraeBoasl 3 1
Hroro mo pazneny 13

Pa3nes 4.A30Tcoaepskamme OpraHu4ecKue coeJMHeHns

AMUHBI.
41 A 3 https://www.youtube.com/watch?v=SMIlab4zd8-A
' MUHOKHCIIOTBI. list=PL ZD7dfTuRHAIfklennzHX5vPb66VahpKV
benxn
Hroro mo pazueny 3

Paspnen 5.BbicokoMoOJIeKy I pHbIE COCAUHEHUSA

IImacTMaccel.
5.1 Kayuyku. 2
Bomokna

Hroro no pazneny 2



https://www.youtube.com/watch?v=q41DqPeOHUY%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF
https://www.youtube.com/watch?v=q41DqPeOHUY%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF
https://www.youtube.com/watch?v=9HkUZahrgBc%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala
https://www.youtube.com/watch?v=9HkUZahrgBc%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala
https://www.youtube.com/watch?v=zimeuxB_fbM%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR
https://www.youtube.com/watch?v=zimeuxB_fbM%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR
https://www.youtube.com/watch?v=SMIab4zd8-A%20list=PLZD7dfTuRHAlfklennzHX5vPb66VqhpKV
https://www.youtube.com/watch?v=SMIab4zd8-A%20list=PLZD7dfTuRHAlfklennzHX5vPb66VqhpKV

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34



11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1.TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nen 2.Heopranuyeckasi Xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3.Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO
JacoB
N K
(1] Ip
B HTp
aKT
n Tema C 0J1b
nye DJIeKTPOHHBbIE IH(PPOBLIE 00pa3oBaTebHbIE PecypChl
/| ypoka e HBI
CKHU
n r e o
0o pad
0
oT pa
OThI
bl
Bsoan
BbIN
HHCTP
YKTax
o OT.
[Ipenm
eT
opras 1
ecKo bu6nuoteka LIOK https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-efb16fad49f6a?backUrl=%2F04%2F10
HNYCCK
u
XUMHNHU
, €€
BO3HHU
KHOBE
HHE,
pa3BuUT



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

nucu
3HaA4YCH
ue

Teopu
s
CTpOEH
us
opras
NYECK
ux
coenu
HEHUU
A. M.
bytne
poBa,
eé
OCHOB
HBIE
TIOJIOXK
SHUS
[Ipenc
TaBJIEH
ue o
KJIACCH
¢bukar
uu
opras
NYecK
ux

bu6mmoteka IIOK https://lesson.edu.ru/lesson/c935a58c-ab0e-4¢59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

bu6mmoteka I1OK https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4ch589aeadl?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10

BelleC
TB.
Homen
KJIaTyp
a
(cucre
MaTu4
ecKas)
u
TPUBHU
ATbHBI
e
Ha3BaH
us
opraH
HWYECK
ux
BelleC
TB

Ankan
BI:
COCTaB
51
CTPOEH
He,
TOMOJI
Ooruyec

KUU
pAan

bu6mmoteka I1OK https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7¢c-56e88b39bb24?backUrl1=%2F04%2F10
https://www.youtube.com/watch?v=K-FPEOf bA list=PLZD7dfTURHAIPmMIhhn9G2whawW2Dowdyvc



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=K-FPE0f__bA%20list=PLZD7dfTuRHAlPmIhhn9G2whaW2Dowdyvc

Mertan
H 3TaH
pocTe
HIme
MpeACT
aBUTEN
u
aJIKaHo
B

bu6nmoteka LIOK https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10

AJIKeH
BI:
COCTaB
u
CTPOEH
ue,
CBOMCT
Ba

bu6mmoteka IIOK https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=L2mArL-kul0 list=PLZD7dfTURHAmMriGXW32rQ-SzHGKVoWUQx

OTuie
HH
Mponu
JIEH —
pocTe
170000%(3
MpeACT
aBHUTEII
51
aJIKEHO

bubmuoreka ITOK https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=L2mArL-kul0%20list=PLZD7dfTuRHAmrjGXW32rQ-SzHGKVoWUQx
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10

IIpakr
MYeCcKa
o
paborta
Neo 1.
«ITomy
YeHUe
STUJICH
au
H3yuyeH
ue ero
CBOMCT
B»

Bbu6nunoteka LIOK https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

Ankan
HCHEL.
byran
HEH-
1,3u
METHI
OyTtan
HeH-
1,3.
[Tomyu
CHHE
CHHTET
HYECKO
ro
Kay4dyK
au
pe3uH

bubnuoteka I{OK https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-
a983b95h854a?backUrl=%2F04%2F10tps://www.youtube.com/watch?v=34gLRiVOQkg
list=PLZD7dfTuRHAIi5Dx8PpziL V90DRJc8SJZ

https://www.youtube.com/watch?v=34gLRiVOQkq list=PLZD7dfTURHAIi5Dx8PpziLVV90DRJc8SJZ
https://www.youtube.com/watch?v=0QZY-Fj_-MYo list=PLZD7dfTURHAIiI5Dx8PpziLV90DRJc8SJZ index=3



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10tps://www.youtube.com/watch?v=34gLRiVOQkg%20list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10tps://www.youtube.com/watch?v=34gLRiVOQkg%20list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10tps://www.youtube.com/watch?v=34gLRiVOQkg%20list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ
https://www.youtube.com/watch?v=34gLRiVOQkg%20list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ
https://www.youtube.com/watch?v=QZY-Fj_-MYo%20list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ%20index=3

bl

AnxuH
BIL:
COCTaB
u
oco0e
HHOCT
u
CTPOCH
us,
TOMOJI
Oruuec
KUH
psm.
Anerun
JIEH —
pocTe
170000701
MpeACT
aBUTEI
b
AIIKAH
OB

bubnuoreka I{OK https://lesson.edu.ru/lesson/05¢9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=ow7mjjUx7Z4 list=PLZD7dfTuRHAnuzPbvOP7b8jph7YF4g0U2

Bprumuc
JIEHUS
o
ypaBHE
HUIO
XHUMHAY

bubmuoteka [{OK https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fbaledd4ab6d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=ow7mjjUx7Z4%20list=PLZD7dfTuRHAnuzPbv0P7b8jph7YF4g0U2
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10

€CKOU

peaxil
5071

Apenbl

OcH30I1
Hu
TOIYO
JL.
Toxkcu
YHOCTD
apeHoB

I'ener
nyecKa
'

CBS3b
YIJIEBO
A0poa
OB,
MpuHa
JIexa
IIHX K
pa3nuy
HBIM
KJacca
M
IIpupo
JTHBIE
HUCTOY

bu6mmoteka IIOK https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=BdGe2Nvic8k list=PLZD7dfTURHAKIcfyxTOHbACcP [9z0yPut

bubmuoreka IIOK https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=BdGe2Nvic8k%20list=PLZD7dfTuRHAkIcfyxT0HbAcP_l9z0yPut
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

HUKHU
YIJIEBO
10pox
OB:
MpUpO
JTHBIN
ra3 u
MOMyT
HBIC
HePTS
HBIC
rassl,
He(Tb
Hu
poay
KTHI €€
nepepa
0OTKH

ITpupo
IHBIE
HCTOY
HUKHU
YIJIEBO
A0POJ
OB:
MIpUpO
JTHBIN
ra3 u
MOIYT
HBIC




HePTS
HbIE
rassl,
HeTh
u
poay
KThI €€
nepepa
00TKH
Kontp
OJIbHAs
pabora
1o
paszznen
y
«Yrie
BOJOP
OJIbD»

bubnuoteka LIOK https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10

[Ipene
JIbHBIE
OJIHOa
TOMHBI
e
CIIUPT
bI.
METaH
oI U
3TaHOJI

bubnuoteka [IOK https://lesson.edu.ru/lesson/5439¢18b-7440-4b6f-bf84-c04fad71694f?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=041DqPeOHUY list=PLZD7dfTuURHAKkIjzO-
z2H1tfnDswB0OCQOFhttps://www.youtube.com/watch?v=3UJ47LIwuywlist=PLZD7dfTuRHAKkIjzO-

z2H1tfnDswB0CQOFindex=3https://www.youtube.com/watch?v=M-rZjJX8sKAlist=PLZD7dfTuRHAKkIjzO-

z2H1tfnDswBOCQOFindex=4

https://www.youtube.com/watch?v=IdE4EAFXGUA list=PLZD7dfTuRHAKIjzQ-z2HItfnDswBOCQOF index=2



https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=q41DqPeOHUY%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF
https://www.youtube.com/watch?v=q41DqPeOHUY%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF
https://www.youtube.com/watch?v=3UJ47Llwuyw%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF%20index=3
https://www.youtube.com/watch?v=3UJ47Llwuyw%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF%20index=3
https://www.youtube.com/watch?v=M-rZjJX8sKA%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF%20index=4
https://www.youtube.com/watch?v=M-rZjJX8sKA%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF%20index=4
https://www.youtube.com/watch?v=ldE4EAFxGUA%20list=PLZD7dfTuRHAkljzQ-z2HItfnDswB0CQOF%20index=2

Bonop
OJlHas
CBA3b

MHuoro
aToOMH
bIC
CIIUPT
BI:
JTHJICH
TJIAKO
JIb N
TTINIE
pun

denon

CTpOCH
ue
MOJIEK
YIIBL,
¢buzny
ecKue

XHUMHAY
€CKHEe
CBOMCT
Ba,
pUMe
HEHHe

bu6nmoteka LIOK https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=Wmj1LZ962vAlist=PLZD7df TURHAmMPS96hyiCw1lga5GleuO54https://www.
youtube.com/watch?v=krfhGuSjWjYlist=PLZD7dfTURHAMPS96hyiCw1lga5Gleu054
index=2https.//www.youtube.com/watch?v=QNigBCMHG1Elist=PLZD7df TURHAmMPS96hyiCwllga5Gleu054
index=3

bubmuoreka ITOK https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=9HkUZahrgBclist=PLZD7dfTURHAMCzanNs3hjNSnfFmrjPalahttps://www.yo
utube.com/watch?v=GI7QIlQX0Odiolist=PLZD7dfTURHAMCzanNs3hjNSnfFmrjPalaindex=2https://www.youtube.c
om/watch?v=UQea68atDt8 list=PLZD7dfTURHAMCzanNs3hjNSnfFmrjPalaindex=3

Anbae

bu6mmoteka IIOK https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=Wmj1LZ962vA%20list=PLZD7dfTuRHAmPS96hyiCw1lga5GleuO54
https://www.youtube.com/watch?v=krfhGuSjWjY%20list=PLZD7dfTuRHAmPS96hyiCw1lga5GleuO54%20index=2
https://www.youtube.com/watch?v=krfhGuSjWjY%20list=PLZD7dfTuRHAmPS96hyiCw1lga5GleuO54%20index=2
https://www.youtube.com/watch?v=krfhGuSjWjY%20list=PLZD7dfTuRHAmPS96hyiCw1lga5GleuO54%20index=2
https://www.youtube.com/watch?v=QNigBCMHG1E%20list=PLZD7dfTuRHAmPS96hyiCw1lga5GleuO54%20index=3
https://www.youtube.com/watch?v=QNigBCMHG1E%20list=PLZD7dfTuRHAmPS96hyiCw1lga5GleuO54%20index=3
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=9HkUZahrgBc%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala
https://www.youtube.com/watch?v=GI7QlQXOdio%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala%20index=2
https://www.youtube.com/watch?v=GI7QlQXOdio%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala%20index=2
https://www.youtube.com/watch?v=UQea68gtDt8%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala%20index=3
https://www.youtube.com/watch?v=UQea68gtDt8%20list=PLZD7dfTuRHAmCzanNs3hjNSnfFmrjPala%20index=3
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

THJIBL:
dhopma
JIBJICTH
o u

areran
BJICTU]T

Axeto
H
Ongnoo
CHOBH
bIC
npeje
JIbHBIE
Kap0o
HOBEIE
KHUCIIOT
Bl
MypaB
bUHAas
u
YKCYCH
as

https://www.youtube.com/watch?v=zimeuxB fbMlist=PLZD7dfTURHAIHM3IcVWM9Y WXL 7hhI6NdRhttps://ww
w.youtube.com/watch?v=MKpu9Yy xgAlist=PLZD7dfTURHAIHM3IcVWM9YWXL7hhl6NdRindex=2https://ww
w.youtube.com/watch?v=MkIKiRerB1Ulist=PLZD7df TURHAIHM3IcVWM9YWXL 7hhI6NdRindex=3

bubnuoreka LIOK https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0fofe63c0d?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=bCBtWV02A-

Elist=PLZD7dfTuRHAkuyd4HKa0NgPpL BjKvcKSkhttps://www.youtube.com/watch?v=n2qKr3V3qz0
list=PLZD7dfTuRHAkuyd4HKa0NgPpL BjKvcKSkindex=2https://www.youtube.com/watch?v=JIWIzISviuklist=P
LZD7dfTuRHAKkuyd4HKa0NgPpLBjKvcKSKkindex=3

[Ipakr
nYecKa
o
paborta
No 2.
«CBoit

bu6mmoteka I1OK https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10



https://www.youtube.com/watch?v=zimeuxB_fbM%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR
https://www.youtube.com/watch?v=MKpu9Yy_xgA%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR%20index=2
https://www.youtube.com/watch?v=MKpu9Yy_xgA%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR%20index=2
https://www.youtube.com/watch?v=MkIKiRerB1U%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR%20index=3
https://www.youtube.com/watch?v=MkIKiRerB1U%20list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR%20index=3
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=bCBtWV02A-E%20list=PLZD7dfTuRHAkuyd4HKa0NqPpLBjKvcKSk
https://www.youtube.com/watch?v=bCBtWV02A-E%20list=PLZD7dfTuRHAkuyd4HKa0NqPpLBjKvcKSk
https://www.youtube.com/watch?v=n2qKr3V3qz0%20list=PLZD7dfTuRHAkuyd4HKa0NqPpLBjKvcKSk%20index=2
https://www.youtube.com/watch?v=n2qKr3V3qz0%20list=PLZD7dfTuRHAkuyd4HKa0NqPpLBjKvcKSk%20index=2
https://www.youtube.com/watch?v=JlWIzISviuk%20list=PLZD7dfTuRHAkuyd4HKa0NqPpLBjKvcKSk%20index=3
https://www.youtube.com/watch?v=JlWIzISviuk%20list=PLZD7dfTuRHAkuyd4HKa0NqPpLBjKvcKSk%20index=3
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10

CTBa
pacTBo
pa
YKCYCH
oH
KHCJIOT
BI»

Creap
MHOBa
U
OJICVH
oBast
KHCIIOT
BbI, KaK
pescT
aBUTEN
u
BBICIIH
X
Kap0o
HOBBIX
KHCIIOT

bubmmoreka ITOK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

Mpina
KakK
COJIN
BBICIIIHN
X
Kap0o
HOBEIX



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

KHCIOT
, X
MOJOIII
ee
JIEUCTB
ne

CioxH
bIe
3¢upsI
Kak
pou3
BOJTHBI
e
Kap0o
HOBBIX
KHCIIOT

I'aopo
3
CIIOXH
BbIX
a¢upo
B

bubmmoreka ITOK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

Kupsr:
THIIPO
T3,
npuMe
HEHHE,
6uoIo

bubmmoteka [TOK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

THYECK
ast
poIb
KHUPOB

VYrnes
OJIbIL:
COCTaB
)
KJIaCcCH
(dukart
sl
Baxne
HIme
MpeACT
aBUTEI
u:
TJIFOKO
3a,
$pykr
03a,
caxapo
3a
Kpaxm
anu
LEJUTIO
J03a
KaK
MIPUPO
TTHBIE

bubnuoteka [{OK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

bubmmoteka [TOK https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

MIOJIUM
epbl

Kontp
OJIbHAsI
pabora
1o
paszznen
y
«Kucn
opojc
0JIepXK
amiue
opraH
WYECK
ue
coenu
HEHUSs

»

bubmuoreka LIOK https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

AmMuH
BI:
METHII
aMUuH

AaHUJIN

AMuH
OKHCIT
OTEHI
KakK

bu6mmoTteka IIOK https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=SM Ilab4zd8-
Alist=PLZD7dfTuRHAIfklennzHX5vPb66VghpKVhttps://www.youtube.com/watch?v=VILzXkBnXholist=PLZD7
dfTuRHAIfklennzHX5vPb66VghpKVindex=2https://www.youtube.com/watch?v=3nenZjkvbollist=PLZD7dfTuRH
AlfklennzHX5vPb66VaghpKVindex=3https://www.youtube.com/watch?v=c6IrEJKOrFElist=PLZD7dfTuRHAIfklenn
zHX5vPb66VahpKVindex=4
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,[[OpO,[[Ha}I CBA3b

BasieHTHOCTB. DIIeKTPOOTPUIIATETLHOCTD.
Crenennb okucicHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsTHE O TMCTIEPCHBIX CHUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BellecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

KontponbHas paboTa mo pazaery
«Teoperndeckrie OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PsJT
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOMCTBA TFAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeINHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponsHas pabora o Temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

O.C. T'abpuensn. Xumus. 10 knacc. ba3oBelit yposens. - M.: [Ipoda, 2019

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6ymoreka IOK https://lesson.edu.ru/lesson/






