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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeIHEro oO0miero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
dbenepanbHOl 00pa30BaTENbHONW MPOTrpaMMbl CpEHEro 00IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHeix B dDenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
denepanyy, peaqu3yIOIUX OCHOBHbIE OOpa3oBaTelbHBIE MPOTPaMMBbI, U
OCHOBHBIX ToNokeHU «Crpaternu pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepauun Ha niepuon 1o 2025 rona» (Pacnopstkenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pPa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1mielt crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHSA 00YyJalOUIUXCsl CpeCTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, PE3yabTaTOB OOy4eHUs W TpPeOOBaHMM K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mreo0pazoBaTeIbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHUMHYECKOTO O00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TIPUPOAHOW cpene. Peanmsyercss xumuyeckoe oOpa3zoBaHUE
oOydJaromuxcs Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHMS CpPECTBAMHU YYEOHOTO
npeaMera «XHUMHA», COJIEpKAaHUE M IOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe MO XUMHUHM C Y4YETOM CHEHIM(PUKKA HAYKHM XUMUHU, €€ 3HAUCHUS B
NO3HAHUM TIPUPOABI U B MaTepUaJbHOW XU3HU OOLIECTBAa, a TaKXke C Y4ETOM
o0mMX Meaell M MNPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpPacT ocoOyi0 poiib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3/JaHUM HOBOW 0a3bl MaTepHAbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJ B (OPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYKAIOLIErO0 MHpPA, OCO3HAHUS B3aHMOCBSI3U MEXKIY

CTPOCHHUECM BCLICCTB, UX CBOMCTBaMH M BO3MOKHBIMH 00JIaCTIMHU IMPUMCHCHHUA.
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TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelIeHUe
I00ambHBIX MPOOJEM YCTOMYMBOIO PpAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBHM ¢ OOMMMM UEISIMH W MPUHIIUIAMU CPEAHETO OOIIEero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKM  MHUPOBO33PEHUECKUX
OPUCHTHPOB, YCICIIHOTO BKIIYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisionMMH  TIpeAMETa  «XUMUS»  SIBIAIOTCS 0a30BbIE KypChl —
«Oprannueckass xumusi» U «OOmas ¥ HEOPraHUYECKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHUW U3 OOIICH XUMUU) U
opraHuyecko xumuu. opMHUpOBaHUE JAHHOW CHCTEMBbI 3HAHHN TPU U3YYCHUU
npeaMeTa 0O0eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHUST BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkanusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuMmus» cHopMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXOJla K U3Yy4YeHHI0 y4yeOHOro wmarepuania ©u 0OYCJIOBIIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  OMpeAeNEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYeCKOM XHWMHHM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKK€ Ha YPOBHE CTEPEOXMMUYECKHMX M  AJIEKTPOHHBIX
npencTaBieHui o cTpoeHuu BemecTB. CBeneHHs 00 U3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIIEBOAOPOJIOB JIO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnMdeckod XUMHHM MOJYyYarT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs IEpPBOHAYAIBHBIC
MIPEICTABICHUS O XUMHUYECKOM CBS3H, KIACCU(UKAIIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHuss B mpeamere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3Y4YEHHBIM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (HAKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3UIIMM,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKXKE€ O XUMHYECKHX PEAKIMIX, UX CYUHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHus JomnojHsAeTcs B Kypcax 10 m 11 xkmaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIOINMHU KyJIbTypOJIOTHYECKUH W MPUKIAJIHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBS3U XUMHUU C
OPYTMMH HayKaMH, DacKpbIBalOT €€ poJib B II03HABATCIIBHOM M NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLeccy
TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH MHMOpPMALUIO H
OpUMEHATh €€ M TOMNOJHEHUS 3HAHWM, pPEIIeHUs HHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTAIBHBIX MCCIIEIOBATEIBCKUX 3a/1ad. B 1ienomM copepxanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  YpPOBHS ~ HM3YYEHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y 00Yy4YaIOIIMUXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsI TOHUMAHMS
¢unocopckux HAEH, TaKUX KaK: MaTepHalbHOE €IMHCTBO HEOPraHUYECKOTro H
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOWCTB BELIECTB HUX COCTABOM H
CTPOCHHMEM, I[I03HABAEMOCTh MPUPOAHBIX SBICHUM NYTEM OHKCIEPUMEHTA W
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMM (akTaMu U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEUICHUU SKOJOTUYECKUX MpodIieM, a
TaKKe MpodsieM cOepexeHUs: YHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHus 3agay  BOCIHMTAHUA, pa3BUTUS U COLMAIU3AIUU
oOy4Jaromuxcs MPUHITHIE MPOTPAMMON MO XUMHHM TIOJXONbI K OMNPEIEICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAJIBHBIX Y4eOHBIX JCHCTBUM, UMEIOMUX 0a30Bo€ 3HAYCHHUE A
pPa3TUYHBIX BHJIOB JESITEIBHOCTH: pelleHus mpodsieM, IMOUCKa, aHalu3a |
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHYECKON
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke npenogaBaHHs XMMHM KakK Ha YpPOBHE OCHOBHOIO OOLIETO
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 001Iero oopa3oBaHus, MU OMpeIeICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTU TPAJAULIMOHHO NPHU3HAETCA (DOPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JESATENbHOCTU YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LIEJEHd HU3y4YeHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.
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CorynacHO JaHHOW TOYKE 3pPEHUsSl TVIABHBIMM ILEJIAMH HM3y4€HUs MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) SIBISIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIOUEBbIC MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE M IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111€eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIJIEHHWE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaklUuil, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOJIIOICHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OJKCIEpPUMEHTa, COOJIOJCHUEM  IpaBuil
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapakTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMMe 10 XMMUW YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpeliHero obmiero odpazoBanusa. CerojHs B
NpernojaBaHud  XMMHUM B OOJNIbIIEH  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUsA OOy4deHHUs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMTYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHONW TPAaMOTHOCTBIO, TO €CTh CHocobamu |
YMEHUSAMH aKTUBHOTO MOJYYEHUs 3HAHUN U MPUMEHEHUS UX B PEATbHOUN KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M Cc 3TUM npH U3yYeHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE  WHTEJUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYALUSIX, CB3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

dbopMupoBanue 'y 0OydYaromuxcsi KJIIOYEBBIX HABHIKOB  (KITIOUEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JMJISI Pa3JIMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHUHU, a TaKXKe JUIsl OLEHKH C TO3ULUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHUS BELIECTB U XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUYECKUX
CocoOHOCTEN 00YUYarOIIMXCs: CIOCOOHOCTH CaMOCTOSITENBHO NPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUU B COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOIO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydammuxcs yOeXKAEHHOCTH B  T'YMAaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMUU, €€ BaXHOW pPOJU B PEIICHUH TI00AIBHBIX MPOOIeM
palMOHAILHOTO TPUPOOTIONB30BAHUS, TTOMIOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUS TIOJNYYCHHBIX 3HAHWUW ISl TPUHSITHS TPAMOTHBIX pEIIeHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpeaHero ooOImero o0pa3oBaHUsl TPEAMET «XHUMHI»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
PEIMETHD».

OO61iee 4KciI0 YacoB, OTBEAEHHBIX JIJIsl U3yYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOM XUMMHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE nosiokeHHs. CTpYKTypHBIE (OPMYJIbI
OpraHWYecKUX BelecTB. [oMomnorus, wu3oMepus. XUMHUYECKas CBSA3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTuyecKkas) W TpHUBHAIbHbIE Ha3BaHUS
BaKHEUILIUX MPEACTABUTENIEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHMS BEUIECTB W HUX MPEBpPALICHUN:
O3HaKOMJIEHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIIEHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEJACTABUTENN alKaHOB: (PU3WYECKUE W XMMHUYECKHE CBOMCTBA
(peakuuy 3amMelIeHus WM TOPEHUs), HAXOXKIAEHUE B MPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJACTABUTEIN alKeHOB: (PU3WYECKUEe W XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJOTNYECKUN psAll. ALETUIEH
— MpOCTEUIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peakuuy TUIpUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTAIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy raJloreHUpOBaHHWsS U HUTPOBAHUSA), NMOJIYYEHUE U NPUMEHEHUE. 10yon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), Noayuenue u npumenerue. TOKCUIHOCTH
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apeHoB. ['eHeTHdeckas CBA3b MEXKAY YIVIEBOJOPOJAMH, TPHUHAICKANMMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IIpupoaHbii ra3 W MONyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUH, KaTaJuTH4YeCKui), mnupoiau3. I[IpoaykTel
nepepaboTku HeTH, UX MPUMEHEHHUE B MPOMBILIJIEHHOCTA U B ObITY. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUM:
O3HAKOMJIEHHME C o0Opa3liaMu IUIacCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKLUH
«Hedpte» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIVIEBOAOPOJOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrle 3agaumn.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOJN U 3TaHOJ: CTPOECHHUE,
¢uznueckre M XUMHYECKHE CBOWCTBA (PEAaKIMU C aKTHUBHBIMH METaJUIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOaHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHL. JTWUJEHIVIMKOJAb W TJHULEPHUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaklys Ha MHOTOAaTOMHbIE cnHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHoN: CTpOEHHWE MOJICKYJbl, (U3UYECKHEe H XUMHYECKHE CBOMCTBA.
ToxcuunocTs penona. [Ipumenenue gpenona.

Anpneruapl U kemouvl. DopMalblieTU[, aleTalbAETHA: CTPOCHHUE,
dusznueckre W XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCICHUS M BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3MUECKHEe M XUMHUUYECKHE CBOWMCTBA (CBOWCTBA,
oOmue Il Kjacca KUCJIOT, peakius dTepurKaIiim), MOTyuYeHUEe U MPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI Kak MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

Crnoxnple 2¢Gupbl KaKk TNPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmaponm3
cnoxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornyeckas
POJIb KUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
nosiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poisib. @orocunre3. PpykTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henono3bl. Pu3nueckue M XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBeJieHre, HaOJI0JIEHUEe W OMMCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KauYe€CTBEHHbIE PEaKUMHU OJHOATOMHBIX CIHUPTOB (OKHCICHHE 3TaHoja
okcuaoM Menu(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEHCTBHE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxkcugom wmenu(ll), B3zammomercTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

Bbruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHu4ecKue COeqMHEHNS.

AMUHOKHCIIOTBI KaKk amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha mpumepe riaunuHa). buonornueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHble BBICOKOMOJIEKYJIApHBIE coeauHeHud. IlepeuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOABl M3Y4YEHHMsS BEIIECTB M WX IPEBpAIlCHMIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIeHATypalus OeJIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNN, CPEIHSSA MOJEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpPUMEHTAJIbHBIE METOAbl HW3YYEHMsI BEIIECTB W HX IPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,

Kay4yKOB.
MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBIA3€U IIPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATUM, SABJIIOLIMXCSA CUCTEMHBIMU JJI OTIEJIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUSA: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, KHUPBI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHTbhl. OCOOEHHOCTH paclpeiesieHus: AJIEKTPOHOB MO OpOUTAISAM B aToMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIIHsi aTOMOB.

[Iepuonnuecknii 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoOgUYECKOro 3akoHa U l[lepmoamdeckoil cucteMbl
xuMu4deckux aneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOICTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIOHBIX BEIIECTB IO TPYINaM M TEpUoaaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBsi3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJIeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, METaJIM4yeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus1. MIOHbI: KATHOHBI U AHUOHBL.
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BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE W KOJUIOWHBIE PACTBOPBHIL
MaccoBas 10Jis1 BEIIECTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kiaccudukanus — XMMUYECKMX — peaklWil B
HEOPraHWYECKON M OPraHMYECKOM XUMHUM. 3aKOH COXPAaHEHHUS! MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHUYECKOE paBHOBecue. DaKTOpbI, BIUAIOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckas nucconuanus. CuiapHbIe U ciiadbie dekTposnThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCMEPUMEHTAIbHBIE METOJbl H3YyYE€HHUSI BEIIECTB M MX MPEBpAICHUN:
neMoHcTpanusa Taomui «I[lepuoandeckas cucrema xuMuueckux sneMmentos . U.
MenneneeBay, H3y4eHHE MOJEled KPHUCTAUIMUECKUX PEMIETOK, HAOMIOICHUE W
OMHCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokKeHHe MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaIU3aTOpa, ONPEACICHUE CPE/ibl PACTBOPOB BEIIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpA, pEaKIUd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3mnyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnurnie 3agaun.

Pacu€tel 1O ypaBHEHUSM XUMHUYECKUX peEakiuuii, B TOM 4YHCIIE
TEPMOXMMHUYECKUE PACUEThl, Pacu€Thl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJISI BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux siemMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
docchopa, yrimeponra M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMmeHeHnEe BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .
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Meramisl. llonoxxenue meramnoB B llepuoanyeckoi cucTeMe XHMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS DJIEKTPOHHBIX 00OJOUEK
aToMoB MeTauioB. O0mue ¢uzndeckre cBoiicTBa MeTtayioB. CIlaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPUM, KaJluid, KaJbLIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

O6mue crocoObl moiayyeHus: MetauioB. [IpuMeHeHHe MeTawioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB MU HX MPEBPAILICHUN:
U3y4YeHUe KOJUIEKIMU «MeTamibl U CIUIaBbl», 0Opa3lloB HEMETAJIJIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAOJIIOJIEHWEe W OIMCAHWE JEeMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHIA ATIOMUHUS C PacTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

Pacuétnrle 3amaun.

Pacuérel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAacce WU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuy€Tel Macchl (00bEMA, KOTMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIUH, €CIIU OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBL. [loHSATHE O HAayYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BAXXHEUIIWE CTPOUTEIIbHBIC
MaTtepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yIOOpeHHUSL.

XuMHUsS U 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO WCIIOJIH30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa  MeXnpeAMETHBIX  CBA3€M MpU  MU3yYeHUH oOmed u
HEOPraHW4YECKOM XUMUHU B 11 Kiacce OCylIeCTBIIETCS 4epe3 MCIIOIb30BAHUE KaK
OoOIUX E€CTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (akT, ruUmoTes3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.
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dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaTMOAKTUBHOCTD, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHHUE BENIECTBA, (DM3MYECCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOJBI, TOJIE3HBIC MCKOMAeMbIe, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, IHIIEBAS
POMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOimero oOpa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus SABISIETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS NpeaMera «XUMHUs» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHUE OOYYAIONIUMUCS POCCUUCKOM TPaKJaHCKOM HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIULIUi 0a30BOI HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaroIIMXCsl PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
eI U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTHUYECKON ESITEIbHOCTH
00yJaroUMXcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAaHMS 00YyYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00A3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MpEACTaBICHUS O COLMAIbHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTA TMIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX U MO3HABATENbHBIX 3aJ/1ay, BHIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W IMI03HABaTEJIbHBIX MOTHMBOB B IMOJYyYCHUH U TOCIEAYIOIIEM
aHanau3e MH(OpMAIMKU O MEPEIOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYSICh Ha MOPaTbHO-HPABCTBEHHbBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IOBEJEHHWE M IMOCTYIKH CBOMX TOBapHIIEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME TMOCIEACTBUI ITHX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 3/I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pasza JKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBWJI 0€30MacHOTO OOpallleHHs C BEIeCTBAaMU B  OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU TMPaBUI HUHIAUBHUAYAJbHOTO U  KOJUIEKTHBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIIEICTBUII U HENPUATHS BPEIHBIX MPUBBIUEK (ymoTpeOneHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3muyHOro pojia, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHAY, JIOASM TpyJa U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYaJbHOW TpaeKTOpUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) IKOJIOrH4eCKOro BOCIUTAHMS

AKOJIOTUYECKHU 11eJ€COO0Pa3HOr0 OTHONIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOOATBHOTO XapaKTepa JKOJOTHMYECKUX MpoOJieM, BIHMSHUSA
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIB30BAHUS JOCTIKCHUN XUMHUHU IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX BpPEI  OKpYKaroen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUSATHBIC SKOJIOTHYCCKHE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NS TeTbHOCTH HKOJIOTUYECKOM HAIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHUS CHeuupUKM XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(GbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3IaHUU IIEJOCTHOTO
NpE/ICTaBIICHUsI 00 OKPYKAIOIMIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOoOJIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHUCTHUYECKOW HAMNpPaBICHHOCTH W Ba)XXHOHM pOJIH B
CO3/IJaHUM HOBOW 0a3bl MaTepHUAIbHOW KYJIbTYpPhl, pEHICHUU I100albHBIX MPoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOM, MUILEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, OOECIEUYEHUH YCIOBUMN
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIOHMMAaHUS CYUIHOCTH METOJI0B
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh
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MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUS J1eJlaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HUMEIOIIUXCS [JAaHHBIX C LEJIbI0 MOJYy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEBHO MCIOJB30BATh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEJOBATEIBCKOM IEATENBHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA yqe6H0r0 npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06meHaqume IMOHATHUSA, OTPAXAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIUII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘l€6HLIe I[CﬁCTBHSI (HO3HaBaT€HBHBI€, KOMMYHUKATHBHEIC,

PETYISATUBHBIC), o0OecrieurBaroIne dbopmupoBaHue GyHKIMOHAIBHO N
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W YHUBEpPCAJIbHBIC ydeOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATCILHBIMH, KOMMYHHKATHBHBIMH W  PETYJISATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEHUCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OpPMYyJIMpOBaTH W aKTyallM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEIH JEITEIbHOCTH, 3a1aBas IapaMeTpbl W KPHUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
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BBIICIIATL XAPAKTCPHLIC ITPHU3HAKN MOHATUN M yCTaHaBJIMBATh HX B3aUMOCBA3b,
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MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIAcCHU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs] (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOJIEIBHBIC TTPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢Gopmysia, YpaBHEHHE XUMHYECKOU
peakiuu — MpU pelieHWd YYEeOHBIX TMO3HABATEIBLHBIX W MPAKTHUUECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPEICTABICHUS ISl BBISIBJICHUS XapaKTePHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIEI0BATEILCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAYYHOI'O MO3HAHUS BEUIECTB U XUMUUYECKUX
peaxkuuu;

(dbopMynHpOBaTh LIETU U 33]]a4l UCCIIEI0BAHUS, UCTIOIB30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS W  IPOBEACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOAATh 32 XOJ0M
nporecca, CaMOCTOSTENIFHO TPOTHO3MPOBATh €ro pe3yibTaT, (HOPMYIHpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHYECKOW HCCIeNOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, TPOSBISITH CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO pPa3IUYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTM3UpOBaTh MHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEUYNBOCT;
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GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHITH PA3JTMYHBIC METOIBI MPU TIOUCKE U
orObope wuHpOpMaALUU, HEOOXOAUMOW ISl  BBIMOJHEHHS Y4YeOHBIX 3ajaad
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT MCIOJIB30BaHUSA HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEACTBAa Mpu pabdoTe ¢
XAMHYECKOW WHGPOpMANMEH: TPHUMEHATh MEXKIpeAMETHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OByajeHne yHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JeliCTBUSIMM

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ AHalIora WU/Uiu
JUCKYCCHUHM,  BBICKAa3bIBaTh  HJICH, (OPMYJIMPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTalMed pe3yJbTaTOB TMO3HABATEIHHON NESITEIHHOCTH,
MOJIYYCHHBIX CAaMOCTOSTEILHO MJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBITIOJTHEHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO MCCIETOBAHUIO CBONCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEAOBAHUM IMyTEM COTJIACOBAHUS MO3UIIMKA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OgiajeHne YHUBEPCAJIbLHBIMHU PeryJsiTUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejaracéMblii  aJITOPUTM JICUCTBUN TIPHU
BBIMIOJTHEHUN Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN CMOCO0 HMX pemeHus ¢ Y4E€TOM TOJYYeHHUs HOBBIX 3HAHHH O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI
10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHSD)
OTPaXaroT:
c(hopMHpPOBAHHOCTH  TPEACTABICHUM O XUMHUYECKOH  COCTaBJISIOINICH

€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHM B TIO3HAHUU SIBICHUU
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npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI pEIICHHs TPAKTUUECKUX 3a/1a4
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIN CcKeleT, (QyHKIMOHANbHAS TPYIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPOJ W a30TCoJIepKalllie COEIMHEHHs, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHUS
opranuueckux BemiecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHHU; MHUPOBO33PECHUECCKUE 3HAHUS,
JeXalue B OCHOBE TMOHUMAHUS NPHUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (DAKTONOrMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€30MacHOM HCTOJb30BaHUU BAXKHEHIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSATHH,
YCTaHABIMBATh X B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIIME MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHMYeCKUX COCAMHEHUH;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW YpPaBHEHUH XMMHYECKUX  pPEaKIIuil,
M3rOTaBIIMBATh MOJIENIM MOJIEKYJ OPTraHMYECKUX BEHIECTB JUISl MIUTIOCTPAIUUA HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIAcCy/Tpynne CcoeAuHeHU (yriIeBOJAOpPOAbI, KHCIOPOA U a30TCOJAEpIKAIIHE
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpUBUAJIbHBIE
Ha3BaHUSI OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, AlEeTHIICH,
STWJICHTJINKONb, TIHUIECPUH, (HEHON, (OopManbIeTHl, aneTaibJeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOKEHUS TEOPUH CTPOEHUs
opranndeckux Bemects A. M. bytiepoBa niisi 00bsCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHMI  XapakTE€pU30BaTh  COCTaB,  CTPOEHUE,
(¢u3znueckre U XUMHUYECKHME CBONCTBA TUIUYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, AalleTHUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, JTUJICHIJIUKOJb,
IJIMLEPUH, (EHOJI, aleTalbJerujl, MypaBbUHAs M YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUuidl C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh UCTOUHUKH YIIJIEBOJOPOJAHOIO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboTKU W
PAaKTUYECKOE MPUMEHEHUE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHHUS MO0 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOJYyKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIax HAYYHOTO MO3HAHUS, UCIOJIb3YyEMbIX B XUMUU MPU U3YUYEHUH BEILECTB U
XUMHYECKUX SBJICHUN (HaOI0/IeHne, U3MEepEHne, IKCIIEPUMEHT, MOJIEIIMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHATUS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPABUIIA MTOJIb30BAHUS XUMHUUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHUEM, a TaKXKe IpaBUja OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMUPOBAHHOCTh YMEHHMI IJIAaHUPOBAaTh M BBINOJHATh XUMHUYECKUN
HKCIIEPUMEHT (MPEBpalICHUs] OPraHUUYECKUX BEUIECTB NPU HArpeBaHUM, MOITyUCHHE
STWIEHa M W3YYEHHE €ro CBOICTB, KAYECTBEHHBIE pPEAKUUU OPraHUYECKHX
BEIIECTB, JCHATypalusi OENKOB MpU HArpeBaHUM, LBETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBHM C TMpaBWJIAMU TEXHUKM O€30MACHOCTH TMpH OOpalleHHuH C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYAOBaHHEM, IMPEACTABIATh PE3YNIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3alucu YpPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3yJbTaTOB;

cOpMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIN3UPOBATh XUMHUYECKYIO
MH(pOpPMALMIO, MOJIy4YaeMyK0 U3 pa3HbIX HMCTOYHHUKOB (CpelIcTBa MAacCOBOM
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJNIOJaTh  MpaBWia  SKOJIOTMYECKU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOJHON Cpelibl, OCO3HABATH
OMACHOCTh BO3JEHUCTBHUS HA KUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaroIIUXCS ¢ OFPAHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS: YMEHHE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHa0OBUASIIUX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns s 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM: O XUMHUUYECKOM  COCTaBIISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUUW B TIO3HAHWUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO U MPHUPOIHOM
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKHI 3JIEMEHT, aToM, HW30Tom, s-, pP-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJICHTHAsI, HIOHHAs, METAJTTMYECKas, BOJOPOIHAS ), KpUCTAIIINUECKas PEIIETKa,
TAMNBl ~ XAMHWYECKUX  pEaKIUi, PpPaCTBOpP, DJICKTPOIUTHI, HEIIJICKTPOJIHTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMAILNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMS MACChl BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XHUMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHYCCKUX SBIICHHH, (PAKTOJOTHUYCCKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;
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c(OpMHPOBAHHOCTh YMEHUW BBISBIATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOUIME IOHATHS MPH
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJNB30BATh XMUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BELIECTB M  yPaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, yrJeKUCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMNpPEAeATh BaJEHTHOCTb U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOJHAs) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PEETKH KOHKPETHOrO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMYECKasi), XapaKTep Cpe/bl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY KJaccy/rpymne
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa /l.
W. MeHnneneeBa U IEeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuonoB Ileprogudyeckoil CHCTEMBI
xuMudeckux djaemeHToB JI. M. MenneneeBa, WCIONb3ys HOHATHSA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOWCTB XMMHUYECKHUX DJIIEMEHTOB M UX COCAUHECHUI
0 MeproJiam U rpymnmam [lepruoanyeckon CUCTEMbI XUMUYECKHUX AeMeHToB 1. U.
Meneneena;

cOpMUPOBAHHOCTh ~ YMEHHUH  XapakTepu3oBaTh (OHHCHIBaTh)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IuMYHBIM NpPHU3HAKaM (YUCIIYy M COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY
3 deKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPABHEHUS DPEAKIHMM pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHA, YUUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;
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c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KAaYECTBEHHBIM COCTAaB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHM MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKON
peaKIuu OT pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh yMEHUN XapaKTEepPU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTaBICHUM 00 OOMMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHIH TPOBOJWTH BBIUYMCIEHUSI C HUCIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WM 00bEMa ra30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiMu Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHM COOIOATh MPaBHJIa MOTB30BAHUS XUMUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIHMSAMHU IO BBIMOJHEHHUIO Ja0OPaTOPHBIX
XUMHUYECKHUX OIMBITOB;

chOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATh XHUMHUYCCKHM
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIBHOIO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON pEeaKIu,
peakIuu MOHHOTO OOMEHa, KadyeCTBEHHBIC peakIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metame»y U «HeMeTamibl») B COOTBETCTBHMU C IpaBUIaMH TEXHUKHU
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHYECKOTO0 JSKCIIEPUMEHTa B (opMe 3alliCH
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHYCCKH aHAJIU3UPOBATh XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHX);
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chOpMUPOBAaHHOCTh ~ YMEHHMH  CcOOJNIOJaTh  TMpaBWia  SKOJOTMYECKU
L[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B ILEJSIX
COXPAHEHHUsS] CBOETO 3/I0pPOBbSl U OKPYKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt nokazarens IIJIK, moscHAT, Ha mnpumepax cHocoObl YMEHBIICHHUS H
MpeIOTBPAIlCHHs X BPEAHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

JUIsi 0Oy4YaroIIMUXCS ¢ OFPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHenblX M CcHaboBHUIAIIMX OOyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHuid JI. bpaiins nms 3anucu XUMUYECKHUX

dbopmy.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoaunuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM
MPOrpamMmbl

Ne i/
Bcero

KoHTtpoabHbie
padoTsl

IIpakTHueckue
padoThI

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypcsl

Buani
AeSITeJILHOCTH
o0yuawuuxcs ¢
ydyeTom padoueit
NMPOrpaMMbI
BOCIIUTAHUSI

Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKON XMMHUH

[IpenMer opraHM4ecKord XUMUH.
11 Teopust CTpOCHHS OPraHUIECKIX 3
coenqunenuit A. M. byriepoBa

https://resh.edu.ru/

becena,
HarpaBJieHHas Ha
dhopMupoBaHHe
LIEHHOCTHOTI'O
OTHOIIIEHHUS K
HCTOPUYECKOMY
1 HAyYHOMY
HACJIE IUIO
OTE€YECTBEHHOM
XUMMUU.

Uroro no pazneny 3

Pasnen 2. YrieBoaopoasbl

21 [IpenenbHbI€ YrIeBOAOPOIBI —

aJIKaHbI

https://resh.edu.ru/

Pabota ¢
UHTEpHET-
uHpopMarmein
dbopmupyer
MOHUMAaHUe
LIEHHOCTEN
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https://resh.edu.ru/
https://resh.edu.ru/

3JI0POBOTO
00pa3a )KU3HH,
He00X0AUMOCTHU
OTBETCTBEHHOTO
OTHOILIEHUS K
COOCTBEHHOMY
¢duznyeckomy u
MICUXHYECKOMY
3JI0POBBIO.

2.2

HenpenenbHbie yriieBoaopoIb:
aJIKCHBI, aJIKAJUEeHb], aJKUHBI

https://resh.edu.ru/

B xone
AMIIEPUYECKON
Oecennl
MIPOUCXOTUT
OCO3HAHUE
OCJIENCTBUHN U
HETPUSTHS
BPEIHBIX
MIPUBBIYEK
(ynotpeOnenue
HapKOTHYECKUX
BEIIECTB)

2.3

ApomaTH4eCcKue yrieBo10pOIbl

https://resh.edu.ru/

Onucanue u
CpaBHCHUE;
pabora ¢
uHpopmanuei -
dbopmupoBaHue
coOuIr0IeHUs
TIPaBUII
6e30macHoOro
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https://resh.edu.ru/
https://resh.edu.ru/

oOparteHus ¢
BEIIECTBAMH B
ObITY, B
ITOBCEHEBHOM
KU3HU U B
TPYIOBOM
JeSITebHOCTH.

24 [IpupoHbIE HICTOUHUKHN
' YIJI€BOJOPOJIOB U UX IepepaboTKa

https://resh.edu.ru/

B xone
IIPOCMOTpa
BUJe0hUIIbMa
uaerT
¢dbopmupoBaHue
IKOJIOTHYECKH
1eaecoo0paszHoro
OTHOIIEHUSI K
pHUpoJie, Kak
HCTOYHUKY
CYIIIECTBOBAHUS
KU3HU Ha 3emuie.

Hroro mo pazneny 13

Pa3nen 3. Kucaopoaconep:kamnye opranndeckne coeTHHeHUsI

3.1 Crnuptsl. @enon 3

https://resh.edu.ru/

[Ipu mpocmoTpe
BHIeOHIIbEMA
MIPOUCXOIUT
dbopmupoBaHue
aKTUBHOTO
HENPUSATH
JIENCTBUI,
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https://resh.edu.ru/
https://resh.edu.ru/

MMPUHOCAIINX
BpE/I 37I0POBbBIO
YeJIOBEKa.

3.2

Anbnerunapl. KapOboHoBble
KUCI0Thl. C0XKHBIE 3(pUpBI

https://resh.edu.ru/

ITpu pabore ¢
MaTepUaIOM
yueOHHKa
bopmupyercs
coOJroieHne
TIPaBHIT
0€3011acHOTO
oOpareHus ¢
BEIllECTBaMU B
ObITY.

3.3

YrieBoabl

https://resh.edu.ru/

B xone
pedaexcun
poBepsieTCs
CIIOCOOHOCTD
OIIEHUBATh
CUTYAIUH,
CBSI3aHHEIE C
XUMHUYECKHUMH
SBJICHUSIMU U
[IPUHUAMATh
OCO3HAHHBIE
peleHwus,
OPUEHTUPYSICh Ha
HOPMBI U
LIEHHOCTHU.
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Hroro o pazaeny

13

31




Paznen 4, A30Tc0nepmamne OpraHu4eCKue COCAMHCHUS

41

AMUHBI. AMUHOKHUCIIOTEL. bekn

https://resh.edu.ru/

ITpu pabore ¢
MaTepHaIoOM
yueOHHKa
dbopmupyercs
coOJroieHne
MIPaBUII
0e301acHoro
oOparieHus ¢
BEIIECTBAMH B
ObITY.

Hroro no pazaeny

Pasnesn 5. BbicokoMoOJIeERYIsIPHBIE COETUHEHUSI

5.1

[Tnactmaccel. Kayuyku. Bosiokna

https://resh.edu.ru/

Pabora ¢
WHTEPHET-
pecypcaMu
dbopmupyet
YBOKEHHE K
poIIecCy
TBOpYECTBA B
00J1acTH TEOPHH
Y IIPAKTUIECKOTO
IPUMCHEHHSI
XUMHUH

Hroro o pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KJIACC

n/u

HaumenoBanue pa3aejioB u
TEM MPOrpaMmbl

KoaunuecTBo 4acoB

Bcero
padoThI

KoHTpoabHbIe

IIpakTHuyeckue
padoThl

DJIeKTPOHHbIE
(uudpossie)
oOpa3oBare/ibHbIE

pecypcsl

Buabl 1esITeJIbHOCTH
o0yyaromuxcs ¢
yueToM pabdoyeii
NporpamMmsblI
BOCITUTAHUSA

Pazpen

1. TeopeTuquKue OCHOBBI XUMHMH

11

CrpoeHnune aToMoB.
[Tepuonnueckuii 3aK0H 1
[Tepuonuueckas cucrema
XUMHUYECKHX 3y1eMeHToB . 1.
MeuneneeBa

https://resh.edu.ru/

IIpu mpocmotpe
BUJeODUIIbMA
MIPOUCXOIUT
¢dbopmupoBaHue
LIEHHOCTHOT'O
OTHOILIEHUS K
UCTOPUUYECKOMY U
Hay4HOMY HaCJIeJIUIO
OTEYECTBEHHOU
XUMUH.

1.2

CtpoeHue BelecTna.
MHoroo6pa3ue BelecTB

https://resh.edu.ru/

PaboTa ¢ untepHer-
pecypcaMu
dbopmupyer
yOeXKICHHOCTh B
0C000i1 3HAUUMOCTH
XAMUH JUTSI
COBPEMEHHOU
[UBUJIA3ALINY.

1.3

XUMUYECKHUE pcakunun

https://resh.edu.ru/

IIpu nposeneHnn
JKCIIEPUMEHTA

dbopmupyercs

33
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CII0COOHOCTD
CaMOCTOSTEILHO
HCITI0JIE30BaTh
XUMHWYCCKHUC 3HAHUA .

Hroro no pazaeny

13

Pa3nen 2. Heopranuyeckasi Xumust

2.1

Meramnsl

https://resh.edu.ru/

Pabora c
uH(popmalyen,
OTIFICaHHE U
CpaBHEHHE
dbopmupyer
MOHWMaHHE CYITHOCTH
METOJIOB IIO3HAHUS,
UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax

2.2

Hewmeranibsr

https://resh.edu.ru/

Pabora ¢
uHpopmalme,
OTIMCaHUE U
CpaBHCHHUE
dbopmupyer
MOHUMaHHE CYIITHOCTH
METOJIOB TIO3HAHUS,
UCTIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax.

2.3

CBs3b HCOPraHN4YCCKUX U
OpraHU4YC€CKUX BCIICCTB

https://resh.edu.ru/

Pabota B rpynmax
HarfpaBjIeHa Ha
dbopmupoBanue

34
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MHPOBO33PEHHUS,
COOTBETBCTBYIOLIETO
COBPEMEHHOMY
YPOBHIO HayKH U
IIPaKTUKH.

Hroro no pazaeny

17

Paznea 3. XuMus 1 :KMU3HL

3.1 XUMHUA U )KU3HD

https://resh.edu.ru/

Pabora c untepHer-
pecypcamu:
¢dbopmupoBaHue
OCO3HAHUS
HEO0OX0IMMOCTH
HCIOJIB30BAHUS
JOCTHIKEHUU XUMUU
JUTSL pETICHUS
BOITPOCOB
PaIMOHATILHOTO
MIPUPOIOTIONB30BAHUS.

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10
I[TIPOT'PAMME

34 2
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoububie | IIpakrnuyeckue
n/m Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoThI padoTbl
pecypcbl

IIpenmeT opranndeckom XUMuH, €€

1 p p ’ 1 https://resh.edu.ru/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OPTaHUIECKUX

2 coenuHeHuit A. M. bytnepona, eé 1 https://resh.edu.ru/
OCHOBHBIE MOJI0KEHUS
[IpencraBnenue o KIaccuPpUKAUHA
Oopra’Hnveckux Bemects. Homenkimarypa

3 p P 1 https://resh.edu.ru/
(cucTemaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUS OPraHUYECKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOCHUE

4 . p ’ 1 https://resh.edu.ru/
TOMOJIOTUYECKHH PsIJT
MertaH 1 3TaH — IIpoCTeHIIe

5 p 1 https://resh.edu.ru/
MPEACTABUTEIHN AIKAHOB

6 AJIKEHBI: COCTaB M CTPOEHHE, CBOMCTBA 1 https://resh.edu.ru/
OTHIIEH U IIPOIHIEH — MPOCTEHIIIHE

7 p p 1 https://resh.edu.ru/
MPEACTABUTEIHN AIKEHOB
IIpaxtrueckas padorta Ne 1. «[lonyuyenne

8 p p . i 1 1 https://resh.edu.ru/
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Anxanuensl. byranuen-1,3 u

9 MeTunoyraauen-1,3. Ilonyyenue 1 https://resh.edu.ru/

CHUHTCTUYCCKOT'O KaydyKa v pC3UHbIL

36



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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKUH psiA. AllEeTHUIICH — https://resh.edu.ru/
MPOCTEUIINI MPEICTABUTEIb AJTKUHOB
Brruncnenus no ypaBHEHUIO XUMHYECKOM

11 P https://resh.edu.ru/
peakuuu
ApeHbl: 0eH30I1 ¥ TOIYOJI. TOKCHYHOCTH

12 p y https://resh.edu.ru/
apeHOB
I'eneTnueckas CBSA3b YII€BOJOPOJIOB,

13 yr HOPOA https://resh.edu.ru/
MPUHAUICKANTUX K PA3IMYHBIM KJTaccaM
[TpupoiHBIE ICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPO/IHBIN a3 U NOMYTHBIE HEPTSIHBIE https://resh.edu.ru/
ra3bl, HeTh U MMPOYKTH €€ TIepepaboTKH
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIC HEPTIHBIC https://resh.edu.ru/
rasbl, HeTh U MPOAYKTHI €€ mepepaboTKu
KourponsHaas paboTa 1mo pa3aern

16 P p pasieiy https://resh.edu.ru/
«YTJEBOIOPOIBI»
IIpenenspuble 0JHOATOMHEBIE CITUPTHI:

17 e A p https://resh.edu.ru/
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b
MHOroaToMHBI€ CIIUPTHI: STHJIEHTJIUKOJIL U

18 p https://resh.edu.ru/
TJIALICPUH
®deno: cTpoeHre MOJIEKYIB], GU3UUECKHE

19 p N yasL, & https://resh.edu.ru/
1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE
Anpaeruasl: hopManbIerus u

20 Aeruyp: gop JIeTHA https://resh.edu.ru/
aneTanpIerun. AneTod
OIHOOCHOBHEIE IIPEAEIbLHEIE KAPOOHOBEIE

21 g pea P https://resh.edu.ru/
KHCTIOTBI: MypaBbUHAS U YKCYCHASI

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

37



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

pacTBOpa YKCYCHOM KHUCIOTBDY

CTCapI/IHOBafl 1 OJICMHOBAas KUCJIOTHI, KaK

23 MIPECTaBUTEIN BBICIIUX KApOOHOBBIX https://resh.edu.ru/
KHCJIOT

24 MbL1a KaK cou BI)ICHII/Dj KapOOHOBBIX httos://resh.edu.ru/
KHCJIOT, UX MOOIIIEE JICHCTBHE
CrnoxHbie 3(UPBI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KMCIIOT. [ MAPOIIN3 CIIOKHBIX https://resh.edu.ru/
3¢upoB

26 JKHPpEI: THAPOIIH3, IPHMEHEHHE, https://resh.edu.ru/
OuosoruuecKas poJib KUpPOB
VYrneBopl: cocTaB, KilaccupUKaIius.

27 Bakneiimme npencTaBuTeNn: TI0K03a, https://resh.edu.ru/
dbpykTO3a, caxaposa

o8 Kpaxman u niemiroio3a Kak mpupoIHbIe httos://resh.edu.ru/
TTOJITUMEPBI
KonTtponpHas padoTa mo pazaeny

29 «Kucnopojacoaepkaiiyue OpraHi4ecKue https://resh.edu.ru/
COCAMHCHUSDY

30 AMMHBI: METHJIAMUH U aHWIUH https://resh.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OPraHUYECKHUE COCTUHEHUS, UX https://resh.edu.ru/
Oounonornueckoe 3HaueHue. [lenTu b

32 bemict KaK MpipoHie https://resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

33 OCHOBHbIC OHATHS XHMHH . https://resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHIMA

34 OcCHOBHBIE METOIBI CHHTE3a https://resh.edu.ru/
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[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUMN.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue
n/n Bcero u3ydyeHusi | oOpa3oBarTejbHbIE
padoTbI padoThI
pecypchbl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS

1 P 1 https://resh.edu.ru/
KOH(UTyparus aToMoB
[Iepnoanueckuii 3akoH u [leproauueckas
cucTeMa XUMHUYeCcKux 31eMenToB /1. U.

2 . 1 https://resh.edu.ru/
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKUX JIEMEHTOB U UX COCIUHEHUH 110
IpyImnaM ¥ mepuoiaM. 3HaueHue

3 26 P 1 https://resh.edu.ru/
MIEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux 3aemenToB .M. Meneneena B
Pa3BUTUH HAYKU
Crpoenue BenecTBa. XUMUYECKas CBA3b, €&

4 BH/JIBI; MEXaHU3MbI 00pa30BaHUS 1 https://resh.edu.ru/
KOBAJICHTHOM CBsI3u. BogopoaHast cBs3b
BanieHTHOCTB. DNIEKTPOOTPULIATETBHOCTD.
Crenenb okuciieHus. Bemectsa

5 1 https://resh.edu.ru/
MOJIEKYJIIPHOTO M HEMOJIEKYISIPHOTO
CTPOEHUS
[lonaTHEe 0 AMCHIEPCHBIX CUCTEMAX.

6 HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 https://resh.edu.ru/

MaccoBas A0J1s BEIlecTBa B pPacTBOpPC
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Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coequHeHn . ['eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

https://resh.edu.ru/

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHNYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH TIPU
XUMHUYECKUX PEAKIMAX

https://resh.edu.ru/

Ckopoctb peakuuu. OOpaTuMble PeaKIUH.
XUMHYECKOE PaBHOBECUE

https://resh.edu.ru/

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PeaKium»

https://resh.edu.ru/

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['uapoms
OPraHUYECKUX ¥ HEOPTaHMYECKUX BEIECTB

https://resh.edu.ru/

12

OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

https://resh.edu.ru/

13

KonTponsHas paboTa o pazneny
«Teoperndeckre OCHOBBI XUMU

https://resh.edu.ru/

14

Mertansl, ux nonoxenue B [lepuoandeckoii
cucTeMe XuMuieckux snemenTos Jl. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue ¢puznveckre cBONCTBa
METaJJIOB

https://resh.edu.ru/
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15

CrinaBel METaJIIOB. DJIEKTPOXUMUYECKUH PsijL
HaIpsHKEHUH METaJUIOB

https://resh.edu.ru/

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHM, KaJTui, KAJIbIIMI, MarHui,
IIOMUHMI) U UX COCUHEHUI

https://resh.edu.ru/

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHUH

https://resh.edu.ru/

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKEeJIe3a U UX
COCIMHEHU I

https://resh.edu.ru/

19

[Tpaktudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«Merambn"

https://resh.edu.ru/

20

HemeTamel, X HOJIOKEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://resh.edu.ru/

21

®du3nYeCcKre CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, hochopa u yriaepoaa)

https://resh.edu.ru/

22

XHWMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COETMHEHUN

https://resh.edu.ru/

23

XHUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COETMHEHUN

https://resh.edu.ru/

24

XHUMUYECKUE CBOMCTBA YIiIepoaa, KPEMHHUS U
HUX COeIUHEHUN

https://resh.edu.ru/

25

[IprmeneHnne BaXXHENIIMX HEMETAIIOB U UX
COeIMHEHUI

https://resh.edu.ru/

26

0O00011eHrE U cucTeEMaTU3allu 3HAHUN 110

https://resh.edu.ru/
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Tteme «HemeTamny. Beraucienus mo
YPABHEHUSM XUMHYECKUX PEAKLIUI U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktudeckas padora Ne 3. «Pemenne

27 9KCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 https://resh.edu.ru/
"HemeTammbr"»
KonTtponpHas padota no temam «MeTasuib

28 1 https://resh.edu.ru/
u «HemeTamin

29 Heopranunueckue u opraHndeckue KUcaoThl. 1 httos://resh.edu.ru/
Heopraanueckue u opraHu4ecKrne OCHOBAHUS
AMdoTepHbIe HEOPraHUYECKUE U

30 OpraHWYEeCKUEe COeTMHEHNUS. | eHeTnueckas 1 httos://resh.edu.ru/
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIIIECTB
Ponb xuMun B 00ecrieyeHUH SKOJIOTMYECKOM,

31 JHEPreTHYCCKOM M MUIIEBOI 0€30MMaCHOCTH, 1 https://resh.edu.ru/
Pa3BUTHUU METUITUHBI
[Ipencrarnenuss 06 0OIMMUX HAYYHBIX

32 MPUHITUIIAX MPOMBIIIUICHHOTO MOJY4YEeHUS 1 https://resh.edu.ru/
Ba)KHEHUIIINX BEILIECTB

33 YenoBek B MUPE BEILIECTB U MAaTEpUAJIOB https://resh.edu.ru/

34 XHUMHS ¥ 3J0POBbE YEIIOBEKA 1 https://resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» Xumus / T'abpuensa O.C., Octpoymos WN.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3narensctBO «IIpocBenienue»

» Xumust / Epemun B.B., Ky3emenko H.E., Tepenun B.U., IpoznoB A.A., JIyaun
B.B.; nox penaxmueii Jlyauna B.B., OGuiectBo ¢ orpaHuueHHON
OTBETCTBEHHOCTHIO «/[[PODA»; AkiinonepHoe 0611ecTBO «M31arenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI IVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI M PECYPCHI
CETU UHTEPHET

Pocculickas snextponHas mkona https://resh.edu.ru
bubmunoreka IIOK https://urok.apkpro.ru

Yuu.py https://uchi.ru

HNudoypox https://infourok.ru

LHOC Mos mko:na https://myschool.edu.ru/

OI'BHY «®UIIN» https://fipi.ru

ok wdrE

[Tpu peanuzanuu padodeid MporpaMMbl UCHOIB3YETCS KOMIBIOTEPHOE
00opyTIoBaHUE, MTOCTABIIEHHOE B paMKaX peruoHaibHOrO mpoekra «L{udposas
oOpa3oBaTrenbHasi cpeaay:

- Cmapt-teneBuzop DEXP A751,
-MHTepaKTHBHBIN TIporpaMMHO-amnmapatHbiil komruieke NEWLine
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- Hudposas nadbopaTopus Aji1 NpoBEACHUS JTa0OPATOPHBIX U MPAKTUUYECKUX

pabot no xumuu Ha 6aze [{O "Touka Pocra" .
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