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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTebHON  OpraHU3alliM, SBISETCS HEOThEMJIEMOW YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HPOPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTypbl
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMeTa «XuMUs», COJEpKaHWE M IIOCTPOCHHE KOTOPOro OIpEJENeHbl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero o0Iero oopaszoBanus B Poccuiickoit deneparun.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LEJOCTHOTO MPEACTABICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMM HayKaMu, XUMHUsI CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00anbHBIX TPOOJEM YCTOMYMBOIO pa3BUTUS 4YEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeameta «Xumus» (10—11 kiaccel, 6a30BbIl YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW M3 OOIIeH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XUMHUHM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJAOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILIECTB OT KX CTPOEHHUSI, O XUMUUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XAMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHumdeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011ao1Iel 10 00BSACHAIONIEH U TPOTHO3UPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKaHUSA, HMEIOIMMH KyJIbTYpOJIOTHYECKUHA U IPUKJIATIHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUNU XUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIIEI0BATENbCKUX 3a/1a4u. B 1eiaoM cogepkanue yueoOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM W
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpoOseM cOepexeHus: IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3aHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHHUSA TMpeAMeTa MpeAyCMaTpuBalOT (OpMUPOBAHUE
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HCCIIEN0BATENbCKON JIEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAJAMIMOHHO NPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBJISIETCS BIIOJHE ONPAaB/IaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (opMUpOBaHHE CHUCTEMbl XMMHYECKHX 3HAHUW KaKk  BakHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHUE W Pa3BUTHUE NMPEICTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHUU M CIIOCOOOB JEATEIBHOCTHU, CBA3AHHBIX C HAOIIOJEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIOIIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HAauEHUE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalHUsX, CBI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOpPETEHUsT OmbITa JeATEIBbHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUK XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpPeIMETHON o0nacTtu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B HeJnento), B 11 kmacce — 34 gaca (1 gac B Hefienio).

B cootBercTBUM ¢ MeETONMUECKUMH PEKOMEHJANUSIMU U TOPSIKOM
peanuzanuu  Npo(ecCHOHATBPHOTO MHUHHMYMa, H3J0KCHHBIMH B  MHChME
MunucrepcrBa npocselienus: Poccuiickoit ®@enepanuu ot 17 aBrycra 2023 roaa
Ne J1I'-1773/05" B coxepkaHue W TeMaTHYECKoe IUIAHUPOBaHHME padouei
IporpaMMbl  BKIIFOUEHA HNPODOPUEHMAYUOHHASL COCMABIAIOWAs, KaCcaIoIasics
o3HaKoMJICHHS ¢ mpeanpustusmu r.0. Camapa m Camapckodd oOjlacTh M ITyTeH
nonyueHus npodeccuit B coorBercTByronux BY3ax u CCY3ax.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XUMMUM

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BewlecTB. l'oMonorus, wu3omMepus. XHUMUYECKAass CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUIINX MPEACTABUTENIEH KIACCOB OPTraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAHME JEMOHCTPALMOHHBIX ONBITOB IO IIPEBPAILCHUIO OPraHUYECKUX BEIECTB
Opd HarpeBaHuu (IJIaBieHHE, OOyrJIMBaHME M TropeHue). XHUMHUYECKUe

npodeccun™.

Kpamxuii  0630p npogheccuu  xumuxka — ucciredoeamens, —XuMuka-
cunmemuxa. *

YriaeBogopoabl

AJIKaHBI: COCTaB M CTpPOEHUE, TOMOJOTMYECKHH psa. MeTraH W 3TaH —
NPOCTEHIIINE TPEJCTABUTEIN alKaHOB: (PU3UYECKHE W XUMHYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PsAJ. DTHIEH U MPOINUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AIKCHOB: (U3MYECKHE W XUMHYECKHE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJYUCHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMUYECKHE CBOMCTBA (peakiusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TNPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTallUy,
TOpPEHHUs] ), IOJTyYeHHE U IPUMEHEHUE.



Apensl. beHson: coctaB, cTpoeHHe, (pU3MUECKME U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUA U HUTPOBAHUS), MOJTYYEHHE W NMPUMEHEHUe. Tomnyon:
cocmas, cmpoeHue, Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
apeHoB. ['‘eHeTnueckas CBS3b MEXAY VYIJIEBOAOPOJAMHM, TPUHALICKALIUMU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupoaHeiii ra3 M IIOIyTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHYECKUH, KaTamuTH4yecKui), nupoiau3. I[IpoaykTel
nepepaboTku HedTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHUsS BELIECTB M HMX NPEBPAILLCHUN:
O3HAaKOMJIEHME C o00pa3lamMu IJJacTMAacC, KaydyKOB M PE3UHbI, KOJUICKIUHU
«HedT1b» U «YTOIbY. IIpeonpusmus Heghmenepepabamulsaowell
npomviuiiennocmu  Camapckoti  obaacmu. MopnenupoBanue  MOJIEKYJ
yIJI€BOJOPOJIOB U TalOT€HOMPOU3BOAHBIX, MPOBEICHUE MPAKTUYECKON PabOTHI:
NOJIyYeHHE JTWJIeHAa M M3YYCHHE €ro CBOMCTB. 3nakomcmeo ¢ npogeccueti

Nabopanma Xumuuecko2o anaiuzd.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepsxkamue opranudeckKue coeJHHEHUSA

[IpenenbHble OQHOATOMHBIE CHHPTHI. METaHON U 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEaKIMU C aKTHUBHBIMH MeETaJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHUE. BoaopoJaHbIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIA U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  COHUPTHI. JTUJIEHIVIMKOJAb W TJUILEPUH: CTPOCHUE,
¢usnueckne W XUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE CO IMICJIOYHBIMU
MeTaJlJlaM{, KayeCTBEHHAsl peaklvsi Ha MHOIOAaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue ruiepruHa U STUIEHTIIUKOIIS.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U Kkemowusl. Dopmanbpieruj, aleTalbJIeTUu]: CTPOCHHE,
duznueckne U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHHUS,
KaueCTBEHHBIE PEAKIIMH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas U
YKCYCHAsl KHCJIOTBhI: CTPOC€HHE, (PU3UYECKUE U XUMHUYECKHE CBOMCTBA (CBOICTBA,
oO1ue aJig Kjiacca KUCIOT, peakius dTepuuKalnn), noayuyeHrue u MpuMeHEHHE.



CreapuHoBasi ¥ OJICMHOBAash KHCJIOTHI KaK MPEJICTABUTENIM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

Cnoxubpie 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
c0HbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenune xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoawl: cocTaB, Kiaccupukanus — yrieBogoB  (MOHO-, JuU- U
noyiucaxapuibl). ['moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOCHHUS
MOJEKYIbl, (U3UYECKHE U XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
rugpokcunom menu(ll), okucnenune ammuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHUE TIIOKO3bl), HAXOXJICHUE B NPHUPOJE, NMPUMEHEHUE,
ouonioruueckas poib. Dorocunre3. OpykTo3a Kak U30MEP TIFOKO3HI.

Kpaxman u memnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmaya U
1eUT0I03bl.  DU3MYECKHMe U XUMHUYECKHE CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX IPEBPAIICHUI:
poOBeJCHUE, HAOIIOJEHUEC U ONMUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE dTaHOJA
okcugom Menu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
ruapokcugoMm meau(ll)), anprernaoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
IpOBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaumn.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMHU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

Azotconepxkaniue opranudeckue coenuHeHus. [1AO «KyiubviuesAzomy,
ITAO «Tonvammuazomy (TOA3) — eedywue xumuueckue komnanuu 8 Poccuu.

AMUHOKHCTIOTHI Kak aM(OTEepHBIE OpraHWYeCKue coenuHeHus. Puznueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHCIOT (Ha IpuUMepe MHiuHa). buomornueckoe
3HAYeHUE aMUHOKHUCIOT. [lenTusl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIU3, IEHATypalusl, KaYeCTBEHHbIE PEAKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
HAOJFOICHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpAIHs O0CTKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbicOKOMOJIEKYJISIPHBIE COeMHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJISPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINU, CPEAHSIS MOJEKYIspHas



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIVMHEHUN —
[IOJIMMEPU3aLUs U MOJIUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB. Papmayesmuueckas npomviuiiennocms Camapckoi obaacmu.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS YE€pe3 HCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAayYHbIX IOHATUH, TAK U NOHATUH, SABIAIOLNIUXCA CUCTEMHBIMU JJI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIEC MOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, rUNoTesa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiaccuUKalus, NEPUOJUIHOCTb, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@dusuka: Marepus, DHEPIrUs, Macca, aroM, DJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUd YpOBEHb, BEIECTBO, TeN0, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
doTocuHTE3, OHOJOTMYECKU AaKTUBHBbIE BellecTBa (OENKH, YIJIEBOIBI, KHUPHI,
dbepMeHTHI).

I'eorpa¢usi: MuUHEpaJbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILUIMBO,
peCypehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IMTaHUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIperapaThl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckue OCHOBbI XUMUU

XuMudeckud anemMeHT. AToMm. SAapo aroma, H30TOMBL. JNEKTPOHHAs
000J109Ka. DHEPreTHYeCKHe ypOBHH, MOJXYPOBHU. ATOMHBIE opOurtamwm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/ieNieHUs AJIEKTPOHOB MO OpPOWTAIsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepuoAMYECKOro 3akoHa U lleproanueckoil cUCTEMBI
xuMu4deckux anneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB XUMHUYECKUX HJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU MNEepUOaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.



Crtpoenune BemiecTBa. XUMHYECKAass CBS3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHUu3Mbl
o0pa3oBaHUs KOBAJCHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO-
akienTopHelil). BopopoaHass cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus1. MIoHbI: KATUOHBI M AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO W HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKHU.

[TonsTue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIEeCTB. [eHeThueckass CBsI3b HEOPraHUYECKHUX BEUIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakums. Kiaccupuxanus  XMMUYECKHX  peakiuid B
HEOPraHWYECKONW M OpPraHMYECKOW XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuuu. XHUMHYECKOe paBHOBecue. DakToOpbl, BIMSIONIME Ha COCTOSHHUE
xumuudeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponuTuyeckas nucconuanusi. CuibHbIE U cladbie 3JeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCIIAsl, HEUTpaIbHAasl, IIEI0YHAs.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUY.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHUS BEUIECTB M HX NPEBpalllCHUN:
neMoHcTpanusa Taonmi «llepuonaudeckas cucremMa XuMU4deckux snemeHntoB J[. U.
MenpeneeBay, U3ydyeHUE MOJENECH KPUCTALTUYECKUX PEIIETOK, HAOMIOACHUE U
OMKMCAaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHHE TIEPOKCHIA
BOAOpOJA B MPUCYTCTBUU KaTaau3aTopa, ONPEJEICHUE CPeIbl pACTBOPOB BELIECTB
C TIOMOIIBID YHUBEPCATIBHOTO WHAMKATOpPA, pPEAKIUM HOHHOro OOMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BnusiHue pa3nuyHbiX PakTOpOB HA CKOPOCTH
xumudecko peakuun». 000 «Ho8oKyubblwescKUll 3a600 Kamauiu3amoposy.
Camapckuil 3600 Kamaiuzamopos.

Pacuérnble 3anaumn.

PacuéTtel 1O ypaBHEHMSM XMMWYECKHX pPEakUhii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJBb30BAHUEM IOHATHS «MaccOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XumMus

Hemeramnel. Ilomoxenne HemetaiuioB B Ilepuoamyeckor  cucteme
xuMudeckux siaemeHToB J[. 1. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.



dusnyueckue CBOWCTBA HEMETAUIOB. AJUIOTpONUST HEMETAuIoB (Ha MpUMeEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BaXXKHEHIIMX HEMETAJUIOB (TajloT€HOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HX  COCAMHEHUM  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSTUHEHUN ).

[IprMeHeHne Ba)XKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxxenue merannosB B [lepuoguyeckonl cucteMe XUMHUUYECKHUX
sanementoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX 000JIOUEK
atomoB MetauioB. O6mue ¢uzndeckue coiictBa MetaioB. CrijiaBbl METaJIJIOB.
DIIEKTPOXUMUUECKHI Psijl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KalbLIU,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJI€30, MEIh) U UX COSTUHECHUM.

OO6mue crocoObl Moay4yeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaICHMUIA:
U3y4YeHHEe KOJIIEKIMU «MeTauibl W CIUIaBbl», 0Opas3loB HEMETAJUIOB, PCIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1ad, HAONIOJIEHWE M OIMCAaHHWE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C PacTBOpaMu
KHCJIOT U IIENI0Yel, KaYeCTBEHHBIE PEAKIIMKM Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH O00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) NMPOJAYKTOB PEAKIIUU, €CJIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPTeTHYCCKOW M THUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MEIUIUHBI. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMUS
BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBinennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIUIICHHOTO
MOJIYYECHUS BaKHEUIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpAacCKH, CTEKJIO, KEpamuKa,
MaTepuanbl s AJIEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHE U MHUHEPAJIbHbIE
ynoopenus. Jlakokpacounvie npouzsoocmea 6 Camapckou ooaracmu. Ilpobnemol
axonoeuu Camapckoil obaracmu.

XuMHUsS W 30pOBbE YEIIOBEKA: IMpaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaTOB OBITOBON XUMHUHU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.



Peanuzanmss  MeXnpeaMETHBIX  CBA3€H Opu  HM3ydyeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHH, TaK W TOHATUW, SBJISIOLIUXCS
CUCTEMHBIMHU IS OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO01mMe ecTecTBEHHO-HAYYHBIE MOHATHS: HAy4yHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEpUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SIBIICHUE.

@dusuka: MaTepus, SHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIeTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUUYMHBI U E€AUHUIBI MX
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- W
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: XuMHU4YECKasi MPOMBILIIEHHOCTb, METAJLIYPIUs, IPOU3BOJICTBO
CTPOUTEBHBIX MAaTEPUaJIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, NUIIEBas
IPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpPHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TpeAMETHhIM). HaydHo-MeTOonuueckol OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHMS MpenMera «XHMHs» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMUUYECKOT0 00pa30oBaHUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BBINOIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HAacJeAHUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUECCKUMU SBJIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUU ATHUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro OOpaleHus C BelecTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpPEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MWHIUBUIYATbHON TpPaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

9KOJIOTUYECKHU 11eJ1€CO00pa3HOr0 OTHOIIEHUS K MPUPOJAE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUSI JIOCTMIKEHUM XUMHUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUIECKOU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHATIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUHU I1E€JIO0CTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALUK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyla H DKOJOTHMYECKH KOM(POPTHON JKM3HU KaXKIOTO UICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsIX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax nmpodeccuoHaIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeIHETO 00111ero 00pa3oBaHUs BKIIIOYAOT:

3HAYUMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPaXKAIOIIHE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIu(pUKYy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUSs, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEAOBaHNE, HAOIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4eOHBbIC NeHCTBUS (IMO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIOIUXC S

CIIOCOOHOCTD oOyJarommuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble Ppe3yiabTaThl OTPaKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHMKATHBHBIMH W  PETYJISITUBHBIMH
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpeAessaTh LENH JEATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUU UX
JTOCTHKEHHS, COOTHOCUTH PE3YIbTaThI ICATEIBHOCTH C TOCTABICHHBIMH IEISIMH;

HCTOJIb30BaTh MPH OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC MPU3HAKU TMOHATHM M YyCTAHABIWBATh WX B3aMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTJIENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUH), BBISABIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKas ¢GopMmysia, ypaBHEHHUE XHUMHYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIe0BaATEIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJiIsi (DOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OpMYyJIUpPOBAThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTepHETa), aHAMM3UPOBATh WHQPOPMAIIUIO PA3NTUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOIO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4HBIM fA3BIK B KadecTBE CpeAcTBa mpu pabore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHUBEPCAJTbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMEeH pe3yJbTaTOB IM03HABATEIILHOW EATEIIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAHUM MyTEM COTJACOBAaHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, Ompenessis e€ Lead W 3a7add, KOHTPOJUPOBATh W IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, POJH XHMHUH B TIO3HAHUU SIBJICHHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEPOJIHBIN CKeNleT, (yHKIMOHAJIbHAsI TpyMia,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IOJYYCHUU H
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTABIMBATh MOJEIN MOJEKYJ OPraHWYECKHX BEIIECTB I HILTIOCTPAIH UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/Tpynne COeAUHEHUN (YTJIeBOJOPOIBI, KHUCIOPOA U a30TCOJeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (OopMalbIerua, aneTaibJeTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COECTUHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHMH  XapakTEepU30BaThb  COCTaB, CTPOECHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalIbIeTU/l, MypaBbUHAsI M YKCYCHasi KHUCIIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUYHUKHU YTIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBaHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpeBpaleHUs OPTaHUYECKUX BEIECTB MTPU HATPEBAHUH, MTOTYICHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OO0OpPYAOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaILINIO, TMOJYy4aeMyK W3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbSl M OKPYXKAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsE 0OYy4YaroIIMUXCS C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 3[I0POBbS: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenqmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOImas W HeopraHuvecKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30TOoIm, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUH, PacTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTONOTMYSCKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIINBaTh MX B3aUMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUSA NPH
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATH MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpBIBaTh CMBICI MEPUONYECKOT0 3aKoHa Jl.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, WCIOnb3ysl MOHATHA «S-, P-, -
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISATh YPABHEHUS DPEAKIMHA pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPraHMYECKUX BEIICCTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUH TPOBOJAUTH BBIYHUCICHUS C HCIIOIH30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MACCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITOJHEHHUIO J1TAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCATHHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamiel» U «HemeTannbs») B COOTBETCTBUM C TPABUIAMHU TEXHHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYIAOBOM JEATENBHOCTH B IEJNSIX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEOTBPAILICHUS X BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
bu6mmoreka [{OK
11 Teopus cTpoeHUsT OpraHUYECKUX 3
N https://lesson.edu.ru/04/10?class=10
coenuHenuit A. M. bytneposa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
21 [IpenenvHbIE YrIIeBOOOPOIBI — 5 bubnuoreka [IOK
' AJIKaHbI https://lesson.edu.ru/04/10?class=10
29 HenpenenbHbie yrieBo10pOIb: 6 1 bubnuoreka [IOK
' aJIKCHBI, aJIKaJUCHBI, aJIKUHEI https://lesson.edu.ru/04/10?class=10
bu6mmoreka [JOK
2.3 A €CKHue yriie 2
POMATIALCRHE JHICBOAOPOAH https://lesson.edu.ru/04/10?class=10
24 [IpupoHbIE UCTOYHUKHI 3 1 bubnuoreka [JOK
' yIIEBOJOPOIOB U UX MepepaboTka https://lesson.edu.ru/04/107class=10
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUust
bu6mmoreka [JOK
3.1 C ) 3
HIHPTRL RO https://lesson.edu.ru/04/10?class=10
3.9 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1 bubnmoreka [JOK

CrnoxHble 3¢upbl

https://lesson.edu.ru/04/10?class=10



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

3.3 VYrneBoasl

bubnuoreka [IOK
https://lesson.edu.ru/04/10?class=10

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckne coeMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa LHOK
https://lesson.edu.ru/04/10?class=10
Hroro mo pazueny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
51 [Tnactmaccer. Kayayku. Bomokaa 2 lf?tl;lre)ssj:jll;ll(();se;?eL;SE/M/lO?CIaSSﬂO
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10
https://lesson.edu.ru/04/10?class=10

11 KVIACC

Kosau4vecTBO yacon
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 3 bubnuotexa [JOK
' XUMHUYeCcKnX deMeHToB J1. Y. https://lesson.edu.ru/04/11?class=11
MenneneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 4 bubnuorexa [JOK
' BEIIECTB https://lesson.edu.ru/04/11?class=11
bu6moreka [IOK
1.3 X eCKHe pea 6 1 1
HMITAECKHE peariin https://lesson.edu.ru/04/117class=11
bu6moreka [IOK
Hroro 1o paszne 13
TOTO 1O pasieity https://lesson.edu.ru/04/117class=11
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 M 6 1
CTaLIbl https://lesson.edu.ru/04/117class=11
2.2 Hemeramnsr 9 1 1 bubmorexa HOK
https://lesson.edu.ru/04/117class=11
53 CBs13b HEOPraHUYECKUX U 5 bubnuoreka [JOK
' OPraHMYeCKUX BEIECTB https://lesson.edu.ru/04/117class=11
bubnuoreka [[OK
14 17
TOTO HO pasneny https://lesson.edu.ru/04/117class=11
Pa3gen 3. XuMus ¥ :Ku3Hb
3.1 XUMHS U )KU3Hb 4 bubmotexa [IOK
https://lesson.edu.ru/04/117class=11



https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11
https://lesson.edu.ru/04/11?class=11

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoaundecTBO 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe

Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3ydeHusi | oOpa3zoBaTeibHbIE PeCypChl

padoTsbI padoTsbI
[Ipenmer oprannyeckoi
" bubnuotexa [JOK

XUMHH, €€ BOBHUKHOBCHHC,

1 S 1 1 Henens https://lesson.edu.ru/lesson/a9f3d191-
p ' 5ele-4e24-ac02-efb16fa49f6a
Xumuueckue npogheccuu
Teopus crpoeHus 2 "Henens

. bu6moreka [IOK
Opl"aHI/I'-IeCKI/IX COCANHCHUUN A
2 M. BVITenopa. of 0CHOBHELE 1 https://lesson.edu.ru/lesson/c935a58c-
- PYTICpOBa, ab0e-4¢59-9dcf-20517ae4b52¢e
MOJIOKEHUS
[IpencraBnenue o 3 Henensa
KJIaccu(UKaIMU OPraHuIeCKUX
bu6moreka [IOK
BeniectB. HomeHnkmarypa
3 (cucTemaTmueckas) 1 https://lesson.edu.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
) 4 uenens bu6mmoreka [JOK
AJIKaHBI: COCTaB U CTPOCHHUE,
4 OMOTOMICCKILi DS 1 https://lesson.edu.ru/lesson/258ddc06-
P ec23-473¢-h3d7-ed82fcaddd02
" 5 Henens bu6mmoreka [JOK
MertaH 1 3TaH — IpOCTEHIINe
5 0 BTN ATKAHOB 1 https://lesson.edu.ru/lesson/4da31505-
peAcTaBHTE ° 6520-4916-9e7c-56e88h39bb24
Ax ) 6 Henmens bu6mmoreka [JOK
KEHBI: COCTaB U CTPOEHHUE,

6 BoficTEa 1 https://lesson.edu.ru/lesson/4038171e-

CBOHC 4158-4bd1-ae98-18dc1cfh9399



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTUJEH U IPOIUIIEH — 7 Henens bubnuorexa [IOK
7 [IPOCTEHIINE TPEACTABUTEIN https://lesson.edu.ru/lesson/05ab5925-
aJIKEHOB ba8e-499e-840b-70b5e8db71ae
IMpaktudueckas pabora Ne 1. 8 Henens bubmmorexa [IOK
8 «IlomyueHune sTuneHa u https://lesson.edu.ru/lesson/53cd2379-
H3y4YEHUE €ro CBOUCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u 9 Henens
It bubmmoreka [{OK
MeTtwinoOyramuen-1,3.
9 TomvieHIe CHETETIECKOro https://lesson.edu.ru/lesson/6df23393-
v 608-4b9f-ae01-a983b95h854a
Kay4IyKa U Pe3UHBI
AJIKMHEIL: COCTaB U 10 Henena
0COOEHHOCTH CTPOCHUS, bu6moreka [IOK
10 TOMOJIOTUYECKUH PS/I. https://lesson.edu.ru/lesson/05¢9a929-
AlLlETHIIEH — MPOCTEUIIHI 6741-4d7c-84b5-009292468356
MPEJICTAaBUTEb ATKHHOB
11 menens | bubmnoreka [JOK
Berurcienus o ypaBHEHHUIO
11 IMICCKOM DA https://lesson.edu.ru/lesson/7dada027-
peakdl 8448-418f-b416-fbaledd4abéd
A . 12 menens | bubamoreka [IOK
peHbI: OSH30JT U TOJYOJI.
12 T O KeHLOCTE A0CHOE https://lesson.edu.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefs
I'enetnyeckas cBsA3L 13 "Henensa
IEBOJIONOJIOB bubmuoreka [JOK
13 r p ’ https://lesson.edu.ru/lesson/75957f70-
HIPHHAICHAIIITE 1€ PATITHR 50f4-4910-h706-ac2d1b0f4c26
KJ1accam
IIpupoaHble HCTOUHUKU 14 Henens
IJ)IGIIZOL[O 0JI0B: IPUPOTHBIN Brbmiorexa LIOK
14 r p - 11PHP https://lesson.edu.ru/lesson/99557a5e-

ra3 1 MOIyTHbIE HEPTSHbIE
rasbl, HeTh ¥ MPOTYKTHI €€

2221-43e0-97b8-983de535¢c44d



https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

nepepadoTKH.
Hosoxylibviuesckutl
Heghmenepepabamvleaiouuti
3a600

[IpupoaHble ICTOYHUKU 15 nenens
YIJ€BOI0POJIOB: IPUPOIHBII bubnuorexa [JOK
15 ra3 u NoInyTHble He(PTIHbIE https://lesson.edu.ru/lesson/99557a5e-
ra3bl, He)Th ¥ IPOJYKTHI €€ 2221-43e0-97b8-983de535¢c44d
nepepadoTKu
16 menenss | bubmmoreka [JOK
KonTpossHas pabora no
16 eIV (Y L ICBOTODOLD https://lesson.edu.ru/lesson/6abf1680-
pasieity ROPOA 4eb5-4612-8ea5-44d63ccef518
I[MpenenbHbBIE OHOATOMHBIE 17 wenens | BubGnuorexa [JOK
17 CIIUPTHI: METAHOJ M 3TAHOJ. https://lesson.edu.ru/lesson/5439¢18b-
Bopoponnas cBsizb 7440-4b6f-bf84-c04fad71694f
. 18 menenss | bubanoreka [JOK
MHOroaTroMHbI€ CIIUPTHI:
18 S — https://lesson.edu.ru/lesson/461aa9c8-
Hep COef-4827-a865-d12a0bedc826
@DEHOJI: CTPOEHUE MOJIEKYJIbI, 19 mepena | Bubnuoreka [JOK
19 (hbM3UYEeCKrEe U XUMUYECKUE https://lesson.edu.ru/lesson/649883b8-
CBOICTBa, IPUMEHEHUE 7¢5f-4f16-896e-10a2278b08f1
AbIIer b GOpPMATHICTHL 1 20 vepgenst | bubmuoreka IJOK
20 AleTATE eI L. ALETOH https://lesson.edu.ru/lesson/8664b319-
HETabACA Al 0ba3-4945-b076-ch7ae5858b90
OIHOOCHOBHBIE ITPEIETIbHBIE 21 menens | Bubnuoteka IIOK
21 KapOOHOBBIE KUCIIOTHI: https://lesson.edu.ru/lesson/b4feaa04-
MYpaBbUHAsA U YKCyCHast 3438-4b57-a3ec-ba0f9fe63c0d
99 [IpakTuyeckas pabora Ne 2. 22 mepensa | bubnuoreka [JOK

«CBoiiCTBa pacTBOpa yKCYCHOM

https://lesson.edu.ru/lesson/9834d408-



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

KHUCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreaprHOBast ¥ OJICHHOBAsK 23 wenenst | Bubmuoreka IIOK
23 KHCJIOTHI, KaK MPEJCTaBUTEIN https://lesson.edu.ru/lesson/71ac43f2-
BBICIINX KapOOHOBBIX KHCIIOT a0d4-4945-a0eb-1e59cd5f4d9f
MBbl1a KaK COJIM BBICIIHX 24 menens | Bubmuoreka IIOK
24 KapOOHOBBIX KUCIIOT, HX https://lesson.edu.ru/lesson/71ac43f2-
MOIOIIEE JEHCTBUE a0d4-4945-a0eb-1e59cd5f4d9of
CrnoxHbie 3(hUpbI Kak 25 Henens
bubmmoreka [{OK
IIPONU3BOJHBIC Kap6OHOBI)IX
25 cenor. THADOMHS CHONKHELX https://lesson.edu.ru/lesson/71ac43f2-
AP 2004-4945-a0eb-1e59¢d54dof
3¢upos
KDL 26 venena | bubmmoreka IIOK
HPLBL: THAPOJIN3, IPUMCHCHHUC,
26 HOOrHECKas DOME FKIDOE https://lesson.edu.ru/lesson/71ac43f2-
P P a004-4945-a0eb-1e59cd5F4df
VrneBoasl: cocTas, 27 "Henens
. bu6moreka [IOK
knaccudukanus. Baxuenmme
27 e CTABHTOI: TIOKO3A https://lesson.edu.ru/lesson/709ce43a-
pedl ' . deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
28 vepenst | bubmmoreka IJOK
Kpaxmai u 1eimirono3a Kkak
28 MO LIS TOIMEDEL https://lesson.edu.ru/lesson/690fbb76-
PHpOA P f94a-4f77-bbbe-3d3ae748f716
KonTtponsHas padoTa no 29 nepnens
asnen
zKchgpoz[coz[epxcamne bubmorexa [IOK
29 ODFAHIIECKIE COCTMHCHHSY/ https://lesson.edu.ru/lesson/66a7bd94-
p ’ g 2bc5-4ec7-b7c7-ff893919d25a
Bcepoccuiickas mpoBepovHas
pabota
30 OO1ast xapakTepuCTHUKa 30 memensa | Bubmuoreka [TOK

a30TCOACPIKALIUX

https://lesson.edu.ru/lesson/0c608a59-



https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

OpPraHUYECKUX COCAMHECHUN /
Bcepoccuiickas npoBepoyHas
pabora

4c69-4481-839e-9205f201b73e

AMWHBI: METHUJIAMUH U aHWJIHH 31 nenens
1140 «KyiibovrwesAzomy», [TAO bubnuorexa [JOK

31 «Tonvammuazomy (TOA3) — 1 https://lesson.edu.ru/lesson/0c608a59-
sedywue XxumudecKkue 4c69-4481-839e-9205f201b73e
Komnanuu 6 Poccuu.
AMWHOKHCIIOTHI KaK 32 "Henend
am(poTepHble OpraHUYECcKre
COCIIMHEHUS, KX
OMoJIOTHYeCcKOe 3HAUCHHE. bu6moreka [IOK

32 Ilentunsl. benku kax 1 https://lesson.edu.ru/lesson/c2f2f3d7-
NPUPOIHBIE 43d1-4873-ace0-78eca6009628
BBICOKOMOJICKYJISIPHBIE
COCTMHECHUS Xumuueckue
npoghecuuu
OCHOBHBIC TIOHITUS XUMUH 33 memensa | Bubnuoreka [JOK

33 BBICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/lesson/45b81dac-
COEeIUHEHUN acba-440e-99e3-14c¢3ba78050a
OCHOBHBIE METO/IbI CUHTE3a 34 Henens
BBICOKOMOJIEKYJISIPHBIX bubmotexa [IOK

34 coe e, Th1acTMaccs: 1 https://lesson.edu.ru/lesson/45b81dac-

’ acha-440e-99e3-14c3ba78050a
Kay4yKHd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KVIACC

KoaudecTBO 4acoB

':;') Tema ypoka Beer | Komrpob Mpakruyec = Mara JJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeJIbLHbIE
KHe HU3y4YeHHs pecypchl
n 0 ble padoThl
padoTsI
XUMUYECKUI PJIEMEHT. bubmmoreka [IOK
ATOM. DNeKTpoHHas 1 1 Hepens https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
KOH(UTYpaIus aToMOB b6dc-5155d30a45fa
[Tepronnueckuii 3aKOH U 2 "Henens
[Tepnognueckas
CHCTEMa XMMHYECKUX bu6moreka [IOK
anemenToB J[. 1. 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-
MenneneeBa, UX CBS3b C a49c¢-7375¢3d033e9
COBPEMEHHOM TEOpHUEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH 3 Henensa
W3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB
U UX COEOUHEHUN IO
rpynmnaM 1 mepuoiaM. bubnuoreka [JOK
3HayeHue 1 https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
MEePUOIMYECKOTO 3aKOHA 8531-edad962608fh
1 CHUCTEMbl XUMHUYECKUX
anemenToB /..
MeHnneneeBa B pa3BUTHH
HayKH
Crpoenue BemiecTna. 1 4 venens bubmuoreka [JOK
XuMH4YecKas CB3b, €€ https://lesson.edu.ru/lesson/12bfc348-007f-4796-



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe

BH/IbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonopoanas cBs3b

bcda-180fc6b720fe

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHOC
Tb. CTENeHb OKUCICHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

5 Henens

bubmmoreka [{OK
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-
bcfb-aca9c7241b21

[Tonatne o AuCnepCcHBIX
cucremax. MIcTuHHEBIE U
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas noins
BEIIECTBA B PaCTBOPE

6 Henens

bu6moreka [IOK
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
9729-69903109f968

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
COECIUHEHU.
I'eneTuueckas cBSI3b
HEOPraHMYECKHX
BEILIECTB, Pa3IMYHBIX
KJIaCCOB

7 Henens

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-
bf72-860434f45f57

Knaccuduxkanus
XUMUYECKHUX peaKiii B
HEOpraHu4eckoi u
OpPraHu4ecKOi XMMHUU.
3aKOH COXPaHEHHUs

8 Henens

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/75637222-d397-4bla-
810a-cc7bca9e8alc



https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c

MAacChl BEILIECTB; 3aKOH
COXpaHEHUs U
IIpEBpALICHUS YJHEPTUU
NP XUMHYECKUX

peakuusax
CKOpOCTh pEaKIHH. 9 Henens
P P bubmmoreka [IOK
OOpaTumble peakiuu.
9 IIMIecKoe https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655
paBHOBECHE
[IpakTnueckas pabora 10 Henens
Ne 1. «Bnusiane bu6moreka [IOK
10 pasnIuyYHBIX (HaKTOPOB HA https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-
CKOpPOCTh XUMHUYECKOU bb92-35d1ab69f9ba
peaKIum
DIIEKTPOJIUTHYECKAS 11 Henena
nuccormanms. [loastue
0 BOJIOPOJTHOM
nmokaszatene (pH)
bu6mmoreka [JOK
pactBopa. Peakumu
11 HOHHOMO oBMeHa https://lesson.edu.ru/lesson/237cdb54-2787-4817-
’ 8330-6e027b075645
IMuaponus
OPraHUYECKHUX U
HEOPraHMYECKHX
BCIICCTB
OxuciuTenpHo- 12 nenens
BOCCTaHOBHUTCIILHEIC bu6mmoreka [JOK
12 peakiuu. [lonstue 06 https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-

IEKTPOJIN3E PACILUIABOB
U PaCTBOPOB COJIEU

b58a-b3d1b2eeb237



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237

000
«Hosoxytioviuesckuil
3a600 KAMAIU3AMOPOB).
Camapckuti 3a600

Kamaauzamopos.
KonTtponsHas pabora o 13 menens
bubmmoreka [IOK
pazneny
13 «TeoDeTIecKIe https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
P a123-dadc40973c6f
OCHOBBI XUMUN))
Mertamisl, ux 14 uenens
IMOJIOKEHME B
[Tepuoanueckoi
CUCTEMEC XUMHUYCCKUX
bu6moreka [IOK
anemenToB []. 1.
14 MeHTeeeR I https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
s 8073-70c604e9¢862
0COOEHHOCTH CTPOCHUS
aromoB. O01He
(u3HYecKre CBOMCTBA
METAIIJIOB
CriiaBbl METAJLIOB. 15 "Henensa
. bu6mmoreka [JOK
DICKTPOXUMHUICCKHIMA
15 S https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-
AL Hatlp b9f7-422c36710750
METAIIIIOB
XUMHAYECKHAE CBOMCTBA 16 Henena
BAXHEHIINX METAIIOB
. . bu6mmoreka [JOK
(HaTpuii, Kanuu,
16 https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-

KaJbLM, Maraui,
ATIOMHUHUI) U UX
COCIMHEHU I

b9f7-422c3e710750



https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

XUMHYECKUE CBOMCTBA 17 nenens bubmmorexa [JOK
17 XpoMa, MeJI U UX https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
COCJIMHEHU I b9f7-422¢3e710750
XUMHYECKUE CBOMCTBA 18 nenens Bbubnunorexa LIOK
18 IIMHKA, JKeJie3a U UX https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-
COCJIMHEHU I b9f7-422¢3e710750
[IpakTnueckas pabora 19 nenens
Ne 2. "Peuenue Bu6morexa [{OK
19 AKCIIEPUMEHTATLHBIX https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-
3aj1a4 1o TeMe 826b-a648d7d6fef7
«Metaub»"
Hemerannsl, ux 20 Henens
MTOJIOXKEHHUE B
TMepuomueckoii bubmmoreka [JOK
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
20 CUCTEME XUMHUYCCKUX bd3a
oaementos JI. 1. 25f2609¢1139?backUrl=962F04%2F11%3Fclass%3
Meuneneesa u D11
0COOEHHOCTH CTPOCHUS
aTOMOB
dusnyeckue cBoKcTBa 21 Henens
HEMETAJIJIOB.
Amorponust bubnunoreka [JOK
21 HEMETAJLJIOB (Ha https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
MpUMEpPE KUCIIOPOa, bd3a-25f26d9c1139
cepsl, hocopa u
yriepoja)
XHMHYECKHE CBOMCTBA 22 Henmens bubmmorexa [JOK
22 rajioreHoB, CEpbl U X https://lesson.edu.ru/lesson/2390b83e-a935-4c96-

COEIMHEHUN

bd3a-25f26d9¢1139



https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11%3Fclass%3D11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

XUMHYECKUE CBOMCTBA 23 "enens bubmmorexa [JOK
23 azoTta, pocdopa u ux https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
COCTMHCHUI be05-b0966dffb673
XUMHYECKUE CBOMCTBA 24 nmenens Bbubnunorexa LIOK
24 YTJIEpOJIa, KPEMHUS U UX https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
COCTMHCHUI be05-b0966dffb673
[Ipumenenue 25 Henens Bu6nuoreka [IOK
25 BOXHEUIIINX HEMETAJJIOB https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
H UX COCTUHCHUI be05-b0966dffh673
O06o006111IEHNE U 26 Henens
CHCTEeMaTH3aIus 3HaHUH
mo TeMe «HemeTamib».
Brrunciaenus mo bubmorexa LIOK
26 ypaBHeHIM https://lesson.edu.ru/lesson/cfbh70c37-2784-4c66-
. be05-b0966dffb673
XUMUYECKUX PEAKIUN 1
TEPMOXUMHUYECCKUE
pacu€Thl
[IpakTrueckas padota 27 Hepens
Ne 3. «Pemrenue Buoauorexa [HOK
27 AKCIIEPUMEHTAIIbHBIX https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-
3a7a4 10 TEME 86f4-d0ac5b740b3b
"HemeTamanl"»
KontponsHas padora no 28 Henensd Bbubnuoreka IIOK
28 TeMaM «MeTauibl» U https://lesson.edu.ru/lesson/34e920c7-f570-45b1-
«Hemeramier» 8c7e-b7989845da49
Heopraunueckue n 29 nenens
OpPraHUYECKUE KUCIOTHI. bubmorexa [IOK
29 https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-

HeOpraHI/IquKI/Ie n
OpraHU4Y€CKuc

910c-46a0576d6924



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924

OCHOBAaHUsA

AmdorepHbie 30 Henens
HEOpPraHWUYECKUEe U
OpraHvyecKue bubnuorexa [JOK
30 COCITMHEHMUS. https://lesson.edu.ru/lesson/46b429e4-931c-43fb-
I'eneTnueckas cBs3b a2ba-be9eObbeddef
HEOPTaHWYCCKUX U
OpPraHMYECKUX BEIIECTB
Pous xumuu B 31 "Henensa
oOecrieueHUHn
. bu6moreka [IOK
9KOJIOTHUYECKOMH,
31 SHEDICTHIECKOM I https://lesson.edu.ru/lesson/f5999557-18c8-4853-
pret 83a0-5880f830407a
MMUILEBOHN OE30I1aCHOCTH,
Pa3BUTHUU METUITUHBI
[IpencraBnenus 06 32 "Henens
00INX HAYIHBIX
MIPUHITATIAX
MIPOMBIIIIICHHOTO bubnuoreka [JOK
32 MOJTy4YSHUST BAXKHEHIIINX https://lesson.edu.ru/lesson/f5999557-18c8-4853-
BEIIECTB 83a0-588bf830407a
Jlakokpacounvle
npouze00cmed 6
Camapcroti obnacmu.
YenoBek B MUpE 33 "Henensa
bubmuoreka [JOK
BEILIECTB M MaTepUaIOB
33 Tvofneitsl SKoToLL https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-
P ) b216-ef7c26a84728
Camapcroti obnacmu.
34 XuUMHUS U 3I0pOBbE 34 nepens bubnunoreka [JOK

YCJI0BCKa

https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-



https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

8583-9f76edc8a59f

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Brnanenne cucremMol XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOTOJIAraloIre MOHSTHUSA (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaig,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, VIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEp KaIle COCOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

NpeBpalleHNI OPraHuuYeCKUX COCIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XUMUYECKYI) CHUMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOpMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB JUIsI WIUIIOCTPALIMM MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTH  YMEHHI  YCTaHABIMBATH  MPUHAICIKHOCTH
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 10 CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusi oprannyeckux BemectB A.M. ByriepoBa i 00bsIcHEHUs
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOIUTH TPHUBHAIHHBIC HA3BAHUSA
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpPraHN4YC€CKUX BCIICCTB YPABHCHUAMHN COOTBETCTBYHOIIUX XUMHWYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H IPAKTUYICCKOC IPUMCEHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BaTh CHCTECMHEIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBwiia OOpaIeHusl C BEIIECTBAMHA B COOTBETCTBUHU C MHCTPYKIIUSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €TO CBOWCTB, KAUECTBEHHBIC PEAKIINU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alucHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUU COOMIOAATh MpaBUiIa SKOJIOTHYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeeNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs CMBICI MOKa3aTes
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIN AaTOMOB,
WOH, MOJIEKYJla, BAJICHTHOCTb, AJIEKTPOOTPHUIIATENBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi CBSI3b, MOJb, MOJISIpDHAs Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENBHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJINTAYECKAsT ~ JIUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIMu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.J. MeHnneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TMOJIYUCHHMH U O€30MacHOM HCIOJB30BAHUU BaKHEHIIIHX
HEOPraHWYECKUX BEIIECTB B OBITY M TPAKTHUYECKOW AEATEIHHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBIATh XapaKTepHble TNPU3HAKH U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPU ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUx

€CTCCTBEHHOHAYYHBIX IPEAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX SIBJICHHUHU (Ha6J’II-OI[CHI/IC, HU3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJICHUSA XHUMHUUYCCKUX OJBJICMCHTOB B COCIMHCHUAX Pa3JIMYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I ONPCACIIATh XapPaAKTEP CPEAbl B BOIAHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHSI ~ JJIEMEHTOB,  OOpaTUMOCTH  pEaKLUUH,  yIaCTHIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE  YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPALIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX ATH PEAKITUN UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUH MPOBOJUTEL PEAKIIUU, MMOATBEPKIAFOIINC
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JICHCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meunpeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATHU3UPYIOIIYIO, OOBACHUTENbHYHD U  NPOTHOCTUYECKYIO

dbyHKIMH

2.2

CdopMHpPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHonb3ys
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIN», «IHEPIETHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepuojiaM U Tpynnam

[Tepuoanueckoit cuctembl XumMmudeckux snementoB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB Pa3IMUHBIX KIaCCOB,
NOATBEPXKJATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHAIJICIKHOCTD

HCOPraHNM4YCCKUX BCIICCTB IO HUX COCTABY K OHpe,I[eJ'IéHHOMy KJ1accy




(rpynme) coeaAMHEHUH (MPOCTHIE BELECTBA — METAJIbI U HEMETAJLIBL,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYNT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknmii, cucremaruueckyto HomeHkiarypy (IUPAC) u tpuBmambHbie
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas M3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHUYECKHE CBOICTBA HEOPraHUUECKUX BEIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXKJATh  CYIIECTBOBAaHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIECTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBECTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUUECKHI
IKCIIEPUMEHT (Pa3JIOKCHHE TICPOKCHIA BOJOpPOJa B TPHUCYTCTBUHU
KaTaJn3aTropa, OMpe/elieHHe CpPeasl PacTBOPOB BEUIECTB C MOMOIIBHIO
YHHUBEPCATbHOTO WHAMKATOpA, BIMSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOW peakIuH, peakiuud HOHHOTO OOMeHa,
KadeCTBEHHBIC PEaKIUU Ha CyJIb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBHU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpalleHHH C BEMIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEeHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLINX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa MOJb30BAHUS
XMMHUYECKON TOCYION M IJ1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HAyyHBIX MPHUHIMIIAX ¢  DKOJOTHYECKHX Mpoliemax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMHU B TIO3HAHHUU




SBJICHUWA TPHPONABI, B (OPMUPOBAHWUU MBIIUICHUS W KYJIbTYPBI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHUsT TPAKTHYECKUX 3aJa4 U OKOJOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TOJIY4aeMyl0 M3 Ppa3HbIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, YMEHHUH COOJIIOAATh TIPABWJIA DKOJIOTHUECKH
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPraHU3MBI
ONpENENIEHHBIX BEIIECTB, TOHUMAs cMbIca nokazarens [1/IK, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOLIEHUM Ta30B MPU XUMHUYECKUX PEAKIHIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakiy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, IMPEBPAIICHUA U COXPAHCHUS DHCPIrun




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[Ipenmer opraHnveckod XMMHU: €€ BO3ZHUKHOBEHHE, PA3BUTHE W 3HAYCHHUE B
MOJIYyYYCHUU HOBBIX BEHIECTB M MAaTepHayioB. Teopusi CTPOEHUS OpPraHUYECKUX

coenquHeHnni A.M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJWHApPHBIE U KpAaTHbBIC

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHuueckux COeIMHEHUHN (cHcTeMaTHuyecKas) U TPUBHAJIbHBIE

Ha3BaHMS BaKHEHIITNIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM psisi. MeTaH U 3TaH — MpoCTerIIne
MPE/ICTaBUTENIM alKaHOB: (pU3MUecKue M XUMHUYECKHE CBOMCTBa (peakiuu

3aMelleHusl U TOPEHNs), HaXOXKICHHUE B IIPUPOJIE, OTydeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUJIECH —
MPOCTENIINE MPEICTAaBUTENN AIKEHOB: (U3MYEeCKHe M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIUH, OKUCICHUS H

MOJIMMEPU3AIHH ), IOJyYeHHE U IPUMEHEHNE

2.3

Ankanuensl: Oyramuen-1,3 w MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus nmojuMepusamnuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pE3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHUA, TOMOJIOTMYECKHI P, AI_ICTI/IJ'IGH —
HpOCTeﬁHlI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (1)I/ISI/I‘IGCKI/I6 n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, I'aJIOTCHUPOBAHUA, TUAPATAllUU,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzoumn: COCTaB, CTPOCHUC, (1)I/I3I/IIIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/IH), MOJIYYCHUC U ITPUMCHCHHC. TOJ'IYOJ'II
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBa (peaKL{I/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. ToKCUYHOCTH
ApCHOB. I'enetnyeckas CBs3b MCXKIAY YIJICBOAOPOAaMH, MPHUHAMIC)KAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE UICTOUHUKH YTIIeBO10po10B. [IpupoHblil ra3 u nonyTHbie HETAHBIE




ra3el. HepTh 1 €€ mpoucxoxaenue. CrocoObl mepepaboTki He(TH: MEeperoHkKa,
KPEKUHT (TEePMHUYECKUH, KaTaduTU4ecKuil), nuposnu3. [IpoaykTsl mepepaboTku
He(TH, UX TPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yronp u

IPOAYKTHI €T0 mepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeIMHEHMs

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METAHOI M 3TAaHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIoreHOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHBIE CBSI3U MEXIY
MOJIEKYJIaMHM cnupToB. JlelicTBUE MeTaHOIa W 3TaHOJIa HAa OPraHu3M YeJIOBeKa.
MHoroaTOMHbI€ CIUPTHI. DTUJICHIVIMKOJb U TIUIEPUH: CTPOCHUE, PU3NYECKHE U
XMMHUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  UICJIOYHBIMH  METaJllaMH,
KauecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBMe Ha opraHusMm

YCJI0BCKa. HpI/IMCHeHI/IC rIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoy1:  CTpOGHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOWCTBA.

Toxcuunocts penomna. [Ipumenenue dpenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMabIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxiun), noyueHrue u IpuMeHeHne

3.4

OMHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peaknus dSTepuUKaIu), TIOJIydeHHEe W IPHMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAs KHCIOTBHI KaK MPEICTABUTEIHN BBICIIMX KapOOHOBBIX

KUCIIOT. Mblia KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOLICC HCﬁCTBHC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrneBojsl: coctaB, Kiaccuukamus yriaeBoAoB (MOHO-, TU- U TOJUCAXapPUIBI).
I'moko3a — mpocTelimii MOHOCaXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3auMoaeiicTBue ¢ ruapokcumaom meau(ll),
OKHCJICHHEe aMMMa4dHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPUPOJC, MPUMEHEHHE, OHOJIOrHYecKas
poinb. @otocuHTe3. PpyKTO3a KaK M30MEp TIIOKO3bl. Kpaxman u 1emntono3a Kak
npupojHbie mojuMepbl. CTpoeHHe Kpaxmala U eJUToN03bl. DU3NYecKue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (FH,I[pOJ'IPB, Ka4YCCTBCHHAA pCaKIuA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(I)OTepHBIC OpraHn4eCKUucC COCAMHCHUA. dusnyeckue u

XHUMHUYECKHE CBOMCTBA aMHUHOKMCJIOT (Ha mpumepe PHI/IL[I/IHE[). buonoruyeckoe




3Ha4YeHNEe aMUHOKUCIOT. Ilentuanl

4.2

benkn Kkak npuUpoIHBIE BBICOKOMOJIEKYJISIpDHBIE coenMHeHMs. IlepBuunas,
BTOpUYHAs M TPETHYHAss CTPYKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TuapoOJin3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIIMU Ha Oenxu

BrICOKOMONIEKYIIAPHBIE COCTUHEHUS

5.1

OcCHOBHbBIE TOHATUS XUMHUH BBICOKOMOJEKYJISIPHBIX COEAMHEHUH: MOHOMEp,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEIHSS MOJIEKYIISIpHAs
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN —

nomMepus3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl HM3y4eHHs BELIECTB U HX [PEeBpaLECHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHUH

1.1

XUMHUYEeCKUH 371eMeHT. AToM. SIapo aTtoma, M30TOMBI. DIJIEKTpPOHHAsT 000JI0YKa.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC opOUTaH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacmpeesieHns dJIEKTPOHOB M0 OpOUTAIsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS KOH(MUTYpALIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoanueckas cucteMa XuMu4eckux sineMenton 1. 1.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHCHHSI CBOWCTB XHUMHUYECKUX OJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CJIOXHBIX BELIECTB MO TPYIIaM U IMEePUOJIaM.

3HayeHue NEpUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BCIICCTBA. XuMuueckass CBS3b. Buabl XMMHUUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJIXIpHAasd MW IIOJIpHas, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Honnr:
KaTHOHBI 1 aHUOHBI. MexaHU3MBbl 06p330BaHI/I${ KOBAJICHTHOM XUMHUYECKOMN CBSI3U

(0OMEeHHBIH U TOHOPHO-aKLENTOPHbII). BonoponHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIAPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I pCI_HéTKI/I. Ilonsatue o AUCTICPCHBIX

cucreMax. VMCTUHHBIE M KOJUIOMIHBIE pacCTBOPHI. MaccoBas 1o BeIlecTBa B




pactBope

1.6

Knaccugukanus HeopraHnueckux coeannennii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumuueckass — peakius.  Kiaccumdukanus ~— XMMUYECKMX — peaknuuid B
HEOPraHMYECKON U OPraHMYEeCKOM XMMHU. 3aKOH COXpPaHEHMsI MaccChl BELIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHUYCCKHUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. ITpunnun Jle [larense

1.10

DnekrponuTHdeckas aucconuanus. CunbHbIe W cialdble nmekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HOHHOT'O

oOmeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKknuun

Heoprannueckas xumus

2.1

Hemerammnsl. Tlonoxxenune HemeramioB B [leprogndeckoii cucreMe XHMHUYECKUX
anemenToB J[.1. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB. Du3nuecKue

CBOMCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MpUMeEpPe KUCIOPOAa, CEpHI,

dhocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAaXXHEHIIMX HEMETAIOB (TAJIOTEHOB, CEphbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZICPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuit). [lpumenenue

Ba)KHEHIIINX HEMETAJIOB U UX COG,Z[I/IHCHI/II\/'I

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoanyeckoil cucreMe XUMHUYECKHX
anemenToB JI.1. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnveckue cBoiictBa MetamioB. CIUIaBbl METAJUIOB.

DNEKTPOXUMHUYECKUH Psil HAIPSDKEHU METAILJIOB

2.4

XHWMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KalIHWi, KaJbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKelIe30, MeAb) M WX coeauHeHui. OOmme

CIIOCOOBI MOJIY4CHH A MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCHICCTB, IPUHAMICIKANUX K PA3JIUIHBIM

KjJ1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHWYCCKUX peaKuHﬁ

3.2

HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAYYHBIX NPHUHOUIIAX MPOMBIIIJIICHHOIO IMOJYUYCHUS




Ba)XHEUIIIMX BEIIECTB. YENOBEK B MUPE BELIECTB M MATEPHUAJIOB: BaKHEUILINE
CTPOUTEbHBIE MaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepHalibl JUISl DJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U

MUHEpPAJIbHBIE yI00pEHUS

3.3

XuMHUsT W 3/I0pOBbE YEJIOBEKA: IMpaBWjIa WCHOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BaHUS NIPEIIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus. 11 knacc. I'abpuensu O.C., Octpoymos WN.T'., Cnagkos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
1.Meroaunueckoe nocodue no xumuu 115 yuuteneit / ['apa H.H., AxmeTos
M.A.- UznarensctBo: [IpocBemenue. 2021

2. COOpHUK 3a/1aHui o XuMuHu JJis1 moarotoBku k EI'D / Capunkuna E.B.,
Jlornnosa I'.I1. - U3narenncTBO: DK3ameH.2022

3. IlpakTukym mo o6mieit xumuu / Xomuenko ['.I1.- U3narenscTBo: HoBas

BoJiHa.2020

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://Mounypoku.pd/



