MHUHUCTEPCTBO INPOCBEIEHUA POCCUMCKON ®EJAEPAIIUA
MuHuCTEpCTBO 00Pa30BAHUS M HAYKH AJITAHCKOI0 Kpas
Komurer no odpazoBanuio Axvmunucrpanuu Kirouesckoro paiiona
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yueOHOoro npeamera «Xumus. ba3oBblid ypoBeHb»

s ooyuaromuxes 10 — 11 xmaccoB

c¢. HoBommoarasa 2024



HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
y4yeOHOro mpenMera «XuMus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS 00yUYarOIIMXCS CPEeICTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTebHON OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XUMHUYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYPHI
YelloBeKa, a TakKe OJKOJOTHYeCKd OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe 00Opa3oBaHUE
00y4Jaromuxcs Ha YPOBHE CpPEHEr0 OO0IIero oOpa3oBaHMs CpPEICTBAMH y4eOHOTO
npeamMeTa «XUMHs», COJEpPKAHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbI B
nporpaMmMe IO XMMHMHM € y4€TOM creun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C y4ETOM
o0mux 1eneil M MPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHM Ha OCHOBE MOHUMAaHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aWMOCBA3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBMM ¢ OOMMMHM LEIAMH U TOPUHIUIIAMHU CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
M3YUYEHHUSI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLIMYMa, TMPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETMIOCPECTBEHHO C XUMHUEH.

CocrtaBistoniuMu  TIpeiMeTa «XHUMHS»  SBIAIOTCS 0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOmas W HEOpraHuyuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUSI KOTOPBIX SIBJITIOTCS OCHOBBI 0Aa30BOM HAYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XWUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3YUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B IMporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Y4eOHOro MaTepuaia u 0O0YyCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
NpeIcTaBleHut 0 cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OHMOJIOTHYECKH
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHH I[OJy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOU pEeaKIUu.

[log HOBBIM yriiOM 3peHUSI B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsi M3Y4YEHHbIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias m HeopraHudeckas
XUMUSD» O0ydYarolmuMcsl TMPEJOCTaBISETCS] BO3MOXKHOCTh OCO3HATh 3HAUYEHHUE
MEPUOTUIECKOTO 3aKOHA C OOMIETEOPETHIECKUX M METOJOJIOTHYSCKUX TO3UIUH,



rIIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
APYTMMU HayKaMH, PAacKpbIBalOT €€ pOjb B [O3HABATEILHOM WU IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXKEHUS K IPOLECCY
TBOpPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPHUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIMBATh HMHGOpPMALUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAaHWM, PEIICHUS WHTEJUICKTyalbHbIX W
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eiaoM coaepxanue yueOHOro
npeaMeTa  «XUMHS»  JAaHHOTO  YPOBHS  M3YYCHHS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYarOlIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mupa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUNA IyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeXAy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe mpobsieM cOepexeHus] IHEPreTHUECKIX PECYPCOB, CBHIPhS, CO3AaHUS HOBBIX
TEXHOJIOTMH U MaTe€pUasoB.

B nnane pemeHus 3agady  BOCIUTAHMS, PAa3BUTHS W COLMAIM3ALINU
OoOy4YaromMXCcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAJIBHBIX ~YYEOHBIX JEUCTBUM, HMEIONMX 0a30BO€ 3HAUCHUE JUIS
Pa3TUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOieM, TIOuCKa, aHaiu3a W
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIENI0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHHU
XUMUHU.

B mpakTthke npenomaBaHuWs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK M HA YPOBHE CPEJIHEr0 001Iero o0pa3oBaHus, MPH ONPEICIICHUN
COJIEpKAaTENIbHOM XapaKTePUCTUKU LEeJIed HW3Y4YeHHsl MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE f3bIKA HAYKH, YCBOECHUE W IOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuuid, HEOOXOIUMBIX JUIsl MPUOOpETEHUS
YMEHHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBICHUU,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM IpPaBUI
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, comepkartenpHasl XapaKTepUCTUKa LEJIEW U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUKM B OOJNbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHUKA 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU AKTUBHOI'O IOJYyYEHHUs 3HAHUM U NPUMEHEHUS UX B PEaJbHOW KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBA3u ¢ oMM npu u3ydeHUH IpeaMeTra «XUMHS» JTOMHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

ajanTamnus 00y4arouuxcsl K yCJIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHWE  WHTEUIEKTYallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
pelIeHN B KOHKPETHBIX KM3HEHHBIX CUTYallMsX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHECHUEM;

GopmupoBaHue |y O0OyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIMH), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [UIS Pa3IMYHBIX BHJIOB
JesITeIbHOCTU: PeUIeHHs Mpo0iieM, MOUCKa, aHalu3a U o0paboTku HH(pOpMaluy,
HEOOXOJUMBIX Ui NPUOOPETeHHs OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)KHOE MECTO B TO3HAHMM XMMHH, a TaKKe JUI1 OLECHKH C IO3HIUN
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHUSA BEUIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTraHMU3M YEJIOBEKA U MPUPOJHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIUXCS: CIIOCOOHOCTU CaMOCTOSTENIbHO PUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C )KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0I01aTeIbHOCTH, COOPaAaHHOCTH, aKKYpPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKIEHHOCTM B TYMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONIB30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OMbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW IS TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHON 00iacTu «EcTeCTBeHHO-HAy4YHbIC
IPEIMETHD.

OO61iee 4ncio 4acoB, OTBEAEHHBIX JIJIS U3YUYEHUS] XUMUHU, Ha 0230BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 vacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer opraHnyeckor XMMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYECKUMX BEIIECTB, HAONIOJCHHE U
ONMMCaHNE AEMOHCTPAILMOHHBIX OMBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B MPUPOJE, IMOJIyYEeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYyUYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MpOCTEHIINN MpeAcTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MUYECKHE U XMMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeneHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
pa3IMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKUi), mnupoiu3. IIpomykTbl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIaCTMAacC, KaydyyKOB M PE3HHBI, KOJUIEKLIHU
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Brruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOJYKTA PEAKIUM MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOMCTBAa (peakiud C aKTHUBHBIMH MeTajlaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
dusznueckre W XUMHYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO  IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue denomna.

Anpnerunipl U Kkemowusl. Dopmanbpieruj, aleTAIbJIETUI: CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue It Ki1acca KUCJIOT, peakius dTepru(puKainum), MoIydeHHe U IPUMEHECHHE.
CreapuHOBas W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.



VYrneBogel:  cocTaB, KilaccupuKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTeluii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), oxucienne ammuadHbpIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. PpykTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M WX MPEBPALLCHUIA:
npoBeJieHrEe, HAOJIOJICHHE U ONHMCAHHME JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (oOkucieHne aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMMHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHWYecKue coenuHeHus. duznueckue
U XMMHUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha mpuMmepe IiinmiuHa). buomorunueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJSApPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeikoB. XHWMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, ICHATYpAlMsl, KAYECTBEHHBIC PEaKIIMU Ha OEJIKH.

OKCIEpUMEHTAIIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBpPALLICHUMN:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY ISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSAS MOJEKYISIpHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpPUMEHTAIBHBIE METOABl HM3YyYEHMs] BEIIECTB M HUX IPEBPALLECHHIA:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, Kiaccu(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
DHEPreTUUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEIICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKUE YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKoHa U lleprnonnyueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX U CIOKHBIX BEHIECTB IO TpyNmamM U Mepuojam.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W TOJIApHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bopopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenensb okucnenusi. IoHbl: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALUINYECKON PELIETKHU.

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTtopoB. OOpaTUMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYCHMSI BEIIECTB W WX MPEeBpalCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMuueckux asnemeHtoB J[. WM.
MeHnneneeBay, M3ydeHHE MOJIENIed KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OmHCaHue AEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIa
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKOU paboThl « BnusHue paznuyHbIX (JaKTOPOB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEaklui, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PacU€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetaiuioB B Ileproamyeckor  cUCTEME
xumMudeckux snemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrmepoga W KpEeMHHS) W HMX  COCAMHEHUUW  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHH ).

[IprMeHeHne BaXKHENIINX HEMETAJUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHUS JIEKTPOHHBIX 00O0JIOUEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHN.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCIIEPUMEHTAIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALCHUI:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
OKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OINWCAaHHE JIEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHnle 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHUSA U KM3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIULUHBL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepHalbl, KpackKh, CTEKJIO, KepaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOW JKU3HM.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpeaMETHBIX  CBA3CH TpU  HW3yYeHUH OOmeld u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIUX ©eCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKAIU, TMEePUOJUIHOCTh, HaAOIIOACHHE,
JKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JIECKTPOH, MTPOTOH, HEUTPOH, HOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITUYUHBI U CIUHUIIBI MX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHonmOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIILICHHOCTh,  (hapMaleBTHUECKas  MPOMBIIUICHHOCTh,  MPOW3BOCTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPAJAUIUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYypbl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHS NpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HJleaJ]aMU POCCUHCKOTO TPAXJAAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEeIbHOCTH
OOyYaroIMXCs M0 peau3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSIKY;

MPEJCTABIEHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M NPUHUMATH MOTHBBI, HaMEpPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B TMOJYYCHUU U MOCIEAYIONIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSAM TPyAa U pe3ybTaTaM TPYI0BOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pelIieHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUI U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJIEOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJIi  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIICHHOCTH W BaXXHOM pOJIU B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
YCHENIHOTO TPpyJla H OKOJOTUYECKA KOMQPOPTHOM JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUSl CYIIHOCTH METOJI0B
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BATh XMMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYE€HHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA yqe6H0r0 npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO 06IIICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xcsl
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa U CHGIII/I(bI/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCHICCTBO, DHEPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyme);

YHUBCPCAJIBHBIC yqe6HLIe HCﬁCTBHH (HO3HaBaT€J'II>HI>I€, KOMMYHHKATHUBHLIC,

PETYJIATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHBIE
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaBaTeJbHBIM U
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEIISIMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YyCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — TPU PEIICHUU YUYeOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3aj/1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEJICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAy4YHOI'O0 MO3HAHHUS BELIECTB M XUMHUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO pPa3IuyHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HHpOpMalMe: NpUMEHSITh MeXNpeaMeTHble (du3nueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYyIibl, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ IUajora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBITTOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBaHUS MO3ULMNA B
xo0J1e 00Cy X IeHHsI 1 OOMEHA MHEHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJjlaraeMblii  aJITOPUTM JICHUCTBUNA TIPHU
BBITIOJTHEHUN Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PEeKTUBHBIN CMOCOO0 MX peIIeHHS ¢ YYETOM IIOJYyYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HAa OCHOBE CAMOAHAIU3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KIIACC

[IpenmeTHble pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApPHBIH O00BEM, YIIEPOJIHBIA CKeleT, (yHKIHOHAJIbHAS TpyIlna,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAILlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€301MacHOM HCTOJB30BAaHUN BAXKHEHIIIMX OPraHUYECKUX BEIISCTB B OBITY U
IPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHNYeCKUX COCAMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB ISl WIUIIOCTPALMU HUX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIICKHOCTh HM3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOCHHIO K OMpeneIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEJWHEHHMS), [aBaThb UM HAa3BaHUS 110
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, aleTUJIEH,
STWJICHTJINKOJNb, TJIHIEPUH, (EeHoN, (popmanbIerus, ameraableruj, MypaBbHHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh TMOJOXKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa MU CTPOEHUS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpPU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYeckue U XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerua, MypaBbUHAs U YKCYCHas KHCIOTBI, TJIIOKO3a,
KpaxmaJl, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOObBI HUX MepepaboTKu WU
PaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIETTUPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId MPUHSATUS pPEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCcy/Iol U J1abopaTOpHBIM O00OpyJAOBaHWEM, a TaK)Ke IpaBWiia OOpallieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEIIECTB MIPU HArPEBAHUHU, TIOTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalus OEIKOB NMPH HArpeBaHWHU, I[BETHBIC pPEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM O0OpYJAOBaHHWEM, TPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUN KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpMAINIO, TOy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEJCTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIax MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ysbTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHHN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XHUMHU B TO3HAHUHU SBICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTHYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJIEKYJIa, MOJb, MOJSPHBIA O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIECKTPOJIHUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUSI U MPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TOJyYCHUN M 0€30IMaCHOM HMCTOJb30BaHUN BaAKHECUIINX HEOPTaHHUUCCKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpPHbIE MPU3HAKU TMOHSITHUH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX IIPEBPAILCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cucreMarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIEeCTB (yrapHblid Tra3, YrieKUCIbId ra3, aMMHaK, rameéHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs CO/A, IUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOHAs) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METaJUIMUECKasi), XapaKkTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh IIPUHA/JIEKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeaeiIéHHOMY KJaccy/Trpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa v 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX 3JeMEeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTteMbl
xuMHu4Yeckux djemeHtoB JI. M. MenneneeBa, HCIONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «IHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMUYECKUX 351eMeHTOB /. M.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PAa3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBSI3M MEXIYy HEOPTraHUYECKUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIaCCU(MUIIUPOBATH XMUMHYECKHE PEAKIUH TI0
pPa3IUYHBIM TpPU3HAKaM (YUCIY UM COCTaBYy pPEArupylolluX BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJISATH YPAaBHEHHS PEAKIHA Pa3TUIHBIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS pEaKIMii HOHHOTO OOMEHA, yYUThIBast
YCIIOBHUS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KAueCTBCHHBIH COCTaB PA3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, pPacIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMUCCKHX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKkIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JISKAIIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XMMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
MOHSITHSI «MaccoBasi JIOJI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHI ra3oB
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, PEBPALIEHUS U COXPAHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NocyJloi M JTabopaTOPHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMHU IO BBITIOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NMUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOW peaxlilvu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1a4 IO
temaM «Metamie»y U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M Ja0OpaTOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh yMEHWH KPUTHYECKH AaAHAIM3HPOBATH XUMUYECKYIO
uHOpMAINIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsl M OKpPYXalolleld MPUPOIHON Cpeabl, 0CO3HABaTh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBS: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns mis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejoB H TeM uudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
IIpenqmeT opranndeckou XxuMun. Teopus
1.1 CTp OI;HI/ISI op FaHUYECKUX COE I/IHeHI/IfII) A 3 hitps.//lesson.edu.ru/
' p p 4 ’ https://resh.edu.ru/
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 IIpenenbHbIE YIIEBOLOPOILI — AJIKaHbI 2 hitps://lesson.edu.ru/
' pel y Alopoa https://resh.edu.ru/
29 HenpenenbHbie yraeBoIOPOIbI: aTKEHBI, 6 1 https://lesson.edu.ru/
' aJIKaJINCHBI, aJIKUHBI https://resh.edu.ru/
2.3 ApOMaTHUYECKHE YIIIEBOIOPOIBI 2 hitps://lesson.edu.n/
' P y HLOPOA https://resh.edu.ru/
24 [IpupoHbIe UCTOYHUKH YTIIEBOIOPOIOB U 3 1 https://lesson.edu.ru/
' uX rnepepaboTka https://resh.edu.ru/
Uroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kanue oprannyeckue coeuHeHust
https://lesson.edu.ru/
3.1 . D 3
Cruptet. ®enon https://resh.edu.ru/
Anbnernapl. KapOoHOBBIE KMCTOTHI. https://lesson.edu.ru/
3.2 7 1 _
CrnoxHble 3¢hupbl https://resh.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

https://lesson.edu.ru/

33 YTIEBOME 3 https://resh.edu.ru/
Hroro mno pazueny 13
Pa3znen 4. A3oTcoaep:kamme oprannyeckue coeuHeHust

4.1 AmuHBI. AMUHOKHCIIOTBL. benku 3 Egzzxiz;o:did?u;w
Wroro mo pazneny 3
Pa3znen 5. BoicokoMoJIeKyJISIpHbIE COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Egzlerz;o:did?u;w
Hroro no pazaeny 2
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https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crpoenne atoMoB. Ileproandeckuii 3aK0H
1.1 u I'Il)e HOIMYECKas cncgeMJ: XUMUYECKUX 3 https:/llesson.edu.ru/
) proa https://resh.edu.ru/
anemenToB J[. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 https://lesson.edu.ru/
' BEILlECTB https://resh.edu.ru/
https://lesson.edu.ru/
1.3 XUMHUYECKUE PEAKITUU 6 1 1 https://resh.edu.ru/
TIToro 1o pasier 13 https://lesson.edu.ru/
pasaery https://resh.edu.ru/
Paznea 2. Heoprannueckasi xumusi
https://lesson.edu.ru/
2.1 Merammr 6 1 https://resh.edu.ru/
https://lesson.edu.ru/
2.2 HemeTamikr 9 1 1 https://resh.edu.ru/
23 CBs13b HEOPraHMYECKUX U OPraHUYECKHUX 5 https://lesson.edu.ru/
' BeIlleCTB https://resh.edu.ru/
WIToro 1o pasier 17 https://lesson.edu.ru/
paseiy https://resh.edu.ru/
Paszgea 3. Xumus u ;KM3Hb
https://lesson.edu.ru/
3.1 X 4
MMHA | AKUSHD https://resh.edu.ru/



https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
https://resh.edu.ru/
https://lesson.edu.ru/
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Hroro no pazneny
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoasubie | IlpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 https://lesson.edu.ru/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://resh.edu.ru/
Teopust cTpoeHHs] OpraHu4eCcKUX
2 coe, pI/IHerfﬁ A.M E JIepoBa, €€ OCHOBHBIE 1 https. lesson.equ.
g - Vi BY1IepoBa, https://resh.edu.ru/
MOJIOXKEHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHnyeckux Bemects. Homenkiarypa 1 https://lesson.edu.ru/
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHUS https://resh.edu.ru/
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.edu.ru/
TOMOJIOTUYECKHUU Pl https://resh.edu.ru/
5 Mertan u 3TaH — OpocTeume 1 https://lesson.edu.ru/
MPEJICTABUTEIN aJTKAHOB https://resh.edu.ru/
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 https: /lesson.equ.
' P ’ https://resh.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1 https://lesson.edu.ru/
MPEJICTABUTEIN aJTKEHOB https://resh.edu.ru/
8 IIpaktuyeckas padora Ne 1. «Ilomyuenue 1 1 https://lesson.edu.ru/
JTUJICHA U U3YYEHUE €T0 CBOMCTB https://resh.edu.ru/
9 Anxaguensl. byranuen-1,3 u 1 https://lesson.edu.ru/
MeTunoyTanuen-1,3. [lonyuenue https://resh.edu.ru/
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CUHTETUYECKOIO KayuyKa U PE3UHBI

AJIKHHEBI: COCTaB U OCOOCHHOCTH CTPOCHUA,

https://lesson.edu.ru/

10 OMOJIOTUYECKHUH . Auerunen —
romMor Umq . KHi pL. AueTiien https://resh.edu.ru/
MPOCTEHUIINI MPECTABUTEh ATKUHOB

11 Beluncnenus 1o ypaBHEHHIO XUMUYECKOU https://lesson.edu.ru/
peaKIuu https://resh.edu.ru/

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh https://lesson.edu.ru/
apeHoB https://resh.edu.ru/

13 I'eneTnueckas cBs3b yIIIEBOJAOPOAOB, https://lesson.edu.ru/
MIPUHAUISKAINX K Pa3INYHBIM KJIaccaM https://resh.edu.ru/
IIpupoaHrle HCTOYHHUKHU YIIIEBOIOPOIOB:

14 1| pI/I po HBII Ta3 U TI0T TI}{IIe He(le:IHLIe rassl https. /lesson.equ.

PHPOA "y ’ https://resh.edu.ru/

He(Th ¥ MPOAYKTHI €€ mepepadboTKu
[IpupoaHbIe HCTOYHHUKH YTIJIEBOJOPOIOB:

15 1} pI/I po I[HI)II\/'I ras u Ioir TZI:IC HCE)TEIHﬁIG rassl https. /lesson.edu.ny

PHPOAL "y ’ https://resh.edu.ru/

He(Th U MPOAYKTHI €€ mepepadboTKu

16 KonTponbHas pabota no pazzaeny https://lesson.edu.ru/
«YTIIeBOAOPOIBD) https://resh.edu.ru/

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: https://lesson.edu.ru/
METaHOJI U 3TaHoJI. BoiopoiHas cBs3b https://resh.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: STUJICHIJIMKOJIb U https://lesson.edu.ru/
TJIULEPUH https://resh.edu.ru/

19 @DeHo: CTPOSHUE MOJIEKYJIbI, PU3NYECKUE U https://lesson.edu.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru/

20 Anprerupl: GopMalbIeTUa U alleTalbIeTU . https://lesson.edu.ru/
Aueron https://resh.edu.ru/

21 OAHOOCHOBHBIE Tpe/ieNIbHbIE KAPOOHOBBIE https://lesson.edu.ru/

KHCJIOTBI: MypaBbUHAA U YKCYCHAA

https://resh.edu.ru/
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[Ipaktuyeckas padora Ne 2. «CBoiicTBa

https://lesson.edu.ru/

22
pacTBOpa YKCyCHOM KHCIOTBD» https://resh.edu.ru/
23 CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK https://lesson.edu.ru/
MIPEICTAaBUTENHN BBICIIMX KAPOOHOBBIX KHCIIOT https://resh.edu.ru/
24 MBpb11a Kak COJIM BBICIIUX KapOOHOBBIX https://lesson.edu.ru/
KHCJIOT, NX MOIOIIee JIeHCTBHE https://resh.edu.ru/
CrnoxHble 3(pUpHI KaKk MPONU3BOIHBIC
25 Ka 60HOBI)IE) KII/)ICHOT FI/II) onnj CIIO’KHBIX https/flesson.ed.ru/
p - PP https://resh.edu.ru/
3¢upoB
26 Kupsl: runponns, NpuMeHeHue, https://lesson.edu.ru/
Ouooruueckas poipb KUpPOB https://resh.edu.ru/
VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
27 Bakueiitye mpeacTaBUTENN: TIIFOK03a https://lesson.edu.r/
ped ' ’ https://resh.edu.ru/
dbpykTo3a, caxapo3a
28 Kpaxman u nemnono3a Kak NpupoHbIe https://lesson.edu.ru/
MOJIUMEPHI https://resh.edu.ru/
KontponpHas padota mo pasuen
29 «Kncio 0JICO pe Karue z rzHH}IIIeCKHe https: /lesson.equ. i/
POACOACpAtll p https://resh.edu.ru/
COCIMHCHHUSI
https://lesson.edu.ru/
30 AMUHBI: METHUJIAMUH U aHUJIHH .
https://resh.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEepHBIS
31 OpraHu4ecKue coe, I/IHCEI)I/I}I EX https: 7lesson.equ.u/
p a ’ https://resh.edu.ru/
Ounosornueckoe 3HavYeHue. [lenTump
32 benku xak npupoaHsie https://lesson.edu.ru/
BBICOKOMOJIEKYJIAPHBIE COCIUHEHUS https://resh.edu.ru/
33 OCHOBHBIE TTIOHITHUSA XUMHUH https://lesson.edu.ru/

BBICOKOMOJICKYJISIPHBIX COeUHEHUI

https://resh.edu.ru/
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OcHoBHEIC METOJbI CHHTEC3a

https://lesson.edu.ru/

34 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH. 1 https://resh.edu.ru/
[InmacTtmaccel, Kay4ykH, BOJIOKHA
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 https://lesson.edu.ru/
KOH(HUTYpaIHst aTOMOB https://resh.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XuMu4eckux siaeMmenToB /I, W. 1 https://lesson.edu.ru/
MenpeneeBa, ux CBs3b C COBPEMEHHON https://resh.edu.ru/
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COSTMHEHUH I10

3 rpynnam v nepuojaM. 3HauyeHue 1 https://lesson.edu.ru/
MEPUOIUMYECKOT0 3aKOHA U CUCTEMBI https://resh.edu.ru/
xuMmuueckux 3yemenToB [[.. Meneneena B
Pa3BUTUHU HAYKH
CrpoeHnue BeliecTBa. XUMUYECKAs! CBSI3b, €€

. https://lesson.edu.ru/

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1

https://resh.edu.ru/
cBs3u. BogopoaHas cBsizb
BaneHnTHOCTb. DJIEKTPOOTPUIIATEILHOCTD.

5 Crenenn okucienus. Bemecrsa 1 https://lesson.edu.ru/
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO https://resh.edu.ru/
CTpOCHUS
[TonsTue o aucnepcHbIX cucremax. cTuHHbBIE

https://lesson.edu.ru/
6 Y KOJUIOUJIHBIE pacTBOPBL. MaccoBas 1011 1

BCIICCTBA B paCTBOPC

https://resh.edu.ru/
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Knaccugukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeAMHEHU. [ 'eHeTnueckas

https://lesson.edu.ru/

7 :
CBSI3b HEOPraHWYECKHUX BELIECTB, Pa3INYHBIX https://resh.edu.ru/
KJIaCCOB
Krnaccudukarus XHMHYECKAX pPEeaKIuii B
HEOPraHUYECKON U OPraHUYEeCKON XUMHUH.
8 3a 5 cOXDAIHE I;cc CLLLECTR: KO https://lesson.edu.ru/
KOH COXPAaHCHHUS MACChI B TB; 3aKOH
P H ’ https://resh.edu.ru/
COXpaHEHUs U MIPEBPAIICHHS YHEPTUU TIPU
XUMUYECKUX PEAKITUIX
9 CkopocTtb peakiuu. OOpaTvMble peakuu. https://lesson.edu.ru/
XHWMHYECKOE paBHOBECUE https://resh.edu.ru/
[IpakTnueckas padota Ne 1. « Bnusiaue
10 a3 TMYHBIX (PAKTOPOB HA CKOPOCTH https. /lesson.equ.
P N P P https://resh.edu.ru/
XUMHUYECKON peaKInm»
DIeKTpouTHYecKas auccoruanus. [lonsartue o
1 BOJIOpOAHOM Moka3zatene (PH) pactBopa. https://lesson.edu.ru/
Peakuuu nonnoro oomena. I'maponus https://resh.edu.ru/
OpPraHMYECKUX M HEOPraHMYECKUX BEIIECTB
OKHUCANTENbHO-BOCCTAHOBUTENBHBIEC PEAKIHH.
https://lesson.edu.ru/
12 [TonsTHE 00 MEKTPOJIN3E PACIIABOB U
. https://resh.edu.ru/
pacTBOpOB coeit
13 KonTponbHas pabota no pazzaeny https://lesson.edu.ru/
«TeopeTnyeckre OCHOBbI XUMHUU» https://resh.edu.ru/
Mertainsl, ux nonoxenue B [leproanueckoit
cUCTeMe XuMHu4eckux sneMmenTos /1. U.
https://lesson.edu.ru/
14 MenneneeBa 1 0COOEHHOCTH CTPOSHUS

aToMoB. O01ue ¢puznyeckre cBONCTBa
METaJJIOB

https://resh.edu.ru/
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CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P

https://lesson.edu.ru/

15
HaNpsHKEHU METAJIIOB https://resh.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB
16 (HaTpui, KA, KaJabI[Ui, MarHHAHA https:/lesson.edu.ru/
Ui, . ’ HH, . ’ https://resh.edu.ru/
ATIOMUHMI) U UX COCTMHEHUM
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://lesson.edu.ru/
COCIMHEHU I https://resh.edu.ru/
18 XUMHUYEeCKHEe CBOMCTBA ITUHKA, JKEJIe3a U UX https://lesson.edu.ru/
COEIMHEHU I https://resh.edu.ru/
[IpakTnueckas pabota Ne 2. "Pemenue
19 SKCIIEPUMEHTAIBHBIX 3aa4 110 TEME https://lesson.edu.ruf
p o https://resh.edu.ru/
«Metamb»"
Hewmeramnsl, ux nonoxxenue B Ilepuoandeckon
https://lesson.edu.ru/
20 CHUCTEeME XUMHYECKHUX AnemeHToB J[. 1. _
https://resh.edu.ru/
MenpeneeBa 1 0COOEHHOCTH CTPOSHUST aTOMOB
®u3nYECKUe CBOMCTBA HEMETAIIOB.
21 AJUTOTpONIUS HEMETALIOB (Ha MpUMepe https:/flesson.edu.ru/
p pHMep https://resh.edu.ru/
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)
29 XHUMHYECKUE CBOMCTBA raJlOr€HOB, CEPhI U UX https://lesson.edu.ru/
COCTMHEHUN https://resh.edu.ru/
23 XHUMHYECKUE CBOMCTBA a30Ta, hocdopa U ux https://lesson.edu.ru/
COCTMHEHUN https://resh.edu.ru/
24 XHUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U https://lesson.edu.ru/
HUX COEINHEHUI https://resh.edu.ru/
o5 IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX https://lesson.edu.ru/
COEJIMHEHU I https://resh.edu.ru/
26 O00011IeHIE U CUCTEMATHU3AIIMS 3HAHUH 110 https://lesson.edu.ru/

teMe «HeMmeTamnbely. BerauciaeHus mo

https://resh.edu.ru/
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YPAaBHEHUSAM XUMHUUYECKUX PEaKLUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

https://lesson.edu.ru/

27 JKCIIE €HTAall 3aJ1a4 110 TEME 1
KCTCPUMCHTAIBHBIX 312t 1O TeM https://resh.edu.ru/
"Hemeramabr"y»
KontponsHas pabora mo Temam «MeTayuib» U https://lesson.edu.ru/
28 1
«HemeTtaimien) https://resh.edu.ru/
29 Heoprannueckue 1 opraHM4ecKue KUCIOTBHI. 1 https://lesson.edu.ru/
Heoprannueckue n opraHn4eckre OCHOBaHHUS https://resh.edu.ru/
AMdoTepHBIC HEOPraHUYECKHE U
30 OpraHnveckue coennuHeHus. [ 'enernueckas 1 https://lesson.edu.ru/
CBSI3b HEOPraHWYECKUX U OPraHUYECKUX https://resh.edu.ru/
BEIIECTB
Ponp xuMuu B 00ecIieueHUH SKOJIOTMYECKOH,
31 SHEPreTUYECKON Y MUILEBOI OE30MMaCHOCTH 1 https:/Nlesson.edu.ru/
P m ’ https://resh.edu.ru/
Pa3BUTHUU METUITUHBI
IIpencrasnenus 00 0OIMX HAYUYHBIX
32 i pmi[ UMax I OMI)IHIJ'II:HHOFO}II'IOJI YEeHUS 1 https: /llesson.edu.ru/
p u“ p y https://resh.edu.ru/
BaKHEHUIIINX BEIIECTB
33 YenoBeK B MUPE BEIIECTB U MATEPUATIOB 1 https: /llesson.edu.ru/
p m p https://resh.edu.ru/
34 XUMHUS U 3I0POBBE YEIOBEKA 1 https://lesson.edu.ru/
HOP https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 xknacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBenieHue
* Xumus, 11 xknacce/ I'abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.

AKI_[I/IOHepHOG O6I_HCCTBO «W3paTenbCcTBO «HpOCBeLLIeHI/Ie»

METOIANYECKUE MATEPUAJIBI AJI51 YUUTEJIA
* Xumus, 10 xnacce/ I'a6puensu O.C., OctpoymoB WU.I'., Cnagkos C.A.
AxuuonepHoe o6miectBo «M3narensctBo «IIpocsemienuey
» Xumus, 11 xknace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A.

AKHI/IOHepHOG O6HI€CTBO ((HBI[EITCJIBCTBO «HpOCBGHlGHI/IG»

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://lesson.edu.ru/

https://resh.edu.ru/






