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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeIHEro oO0mero o0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CpeHEro oO0IIero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KouHuenuuu mnpenojgaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX ToJokeHH «CTpaTterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopspkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OIPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHSA 00YYAIOLIUXCS CPECTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, pPe3yabTaToB OOy4deHHs W TpeOOBaHMI K YPOBHIO TOJArOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM OSTallOM pealu3aldd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, TPHUCYIIHUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYPHI
YelioBeKa, a TakKe OJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 M TIpUPOAHOW cpeae. Peanmsyercs xumuuyeckoe oOpa3zoBaHUE
oOydJaromuxcs Ha YpOBHE CpPEHEr0 OO0IIero oOpa3oBaHUs CPEACTBAMH y4eOHOTO
npeaMera  «XuMHsA», COJIEpkKaHUE M IMOCTPOEHHE KOTOPOro OIpPENENeHbl B
nporpaMMe MO XUMHHM C Y4ETOM CHEIM(PUKHA HAyKM XUMHH, €€ 3HaueHus B
MIO3HAHUU MPUPOABl U B MAaTEpPUAIBHOW JKW3HM OOLIECTBA, a TaKXKe C Yy4ETOM
o0mMX 1eaeil M NPUHLMUIIOB, XapaKTepU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBPEMEHHOM IMBWIM3ALMK, B CO3JIaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOH BKJIaJ B (JOPMUPOBAHUE PALMOHAIBEHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
IpPUPOABI U YeJIOBEKa, KOTOpoe (POopMUPYETCS B XMMHHM Ha OCHOBE MOHHUMAHUS
BEILLIECTBEHHOI'O COCTAaBa OKPY)KAIOLIErO0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJECUCTBYS C APYTUMHU €CTECTBEHHBIMM HAayKaMU, XUMHsS CTalia
HEOTHEMJIEMOM YaCTbI0 MUPOBOU KYJIBTYpPbl, HEOOXOIUMBIM YCIIOBHEM YCIEITHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00ambHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAaHBI 3J0POBbSI.

B cootBercTBHM ¢ OOMMMH LEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBaHus cojiepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYIO UM IS BBIPAaOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu - ipeiMeTa  «XUMUsD»  SBIAIOTCS  0a30BbIE  KypChl —
«Oprannueckass xuMusi» W «OOmas u HeopraHWyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMA
3HAHUHW 0 HEOPTaHUYECKON XMMHUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JAHHOW CUCTEMBI 3HAHUWU NMPU HW3YyUYCHHUU
npeaMeTa 00ecreurnBacT BO3MOKHOCTh PAaCCMOTPEHMsI BCETO MHOT000pa3us
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» c(popmMupoBaHa B MporpamMme MO XHUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3Y4YeHHMIO Yy4eOHOTro Marepuajia Hu 00yCIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNe’IEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U BJIEKTPOHHBIX
npelcTaBieHuit o CcTpoeHuW BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJAOPOJIOB JO CIOXHBIX OMOJOTHYECKU
AKTUBHBIX COEIUMHEHUH. B Kypce OpraHnYecKkOd XUMHUH IIOJYy4YarT PpPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpBOHAYAIBHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

Ilogq HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOro ypoBHS
paccMaTpuUBaeTCsl W3YYEHHbIH Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKUN Marepuan # (PaKTOIOTHYECKHE CBEACHHS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIIas U HeopraHuydeckas
XUMUSD» O00ydYarolmuMcesl TMPEIOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riy0oke TMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHWX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XMMUYECKHUX PEAKLUMIX, UX CYUHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus JomojHseTcs B Kypcax 10 wm 11 kiaccos
DJIEMEHTAMH COJICPKAHUS, HUMEIIMHUMH KYyJIbTYpOJIOTHYECKUI W IPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAaHUIO B3aMMOCBS3U XUMHUU C
OPYTMMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEIBHONM U NPAKTUYECKOU
JEeSTENbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIYCKHUKY OpPUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OpPUMEHSTh €€ M TOMNOJHEHUs 3HAHWM, peuIeHUs WHTEeIJIEKTyalbHbIX |
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1adu. B 1ienomM copepkanue yueOHOTO
npeamera  «XUMHS»  JTAaHHOTO  YpPOBHS  HM3yYE€HUS  OPUEHTHPOBAHO  Ha
dopMupoBaHuEe y O0Y4YaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHMMAHMS
¢unocopckux HaeH, TaKUX KaK: MaTepHabHOE €IWHCTBO HEOPTraHWYECKOro H
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, I[I03HABAEMOCTb MPHUPOIAHBIX SBICHUM NYyTEM OHKCIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEYM MEXIy HOBBIMM (akTaMH H  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUHU SKOJOTUYECKHUX MpobdiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTUUECKUX PECYpPCOB, ChIPbs, CO3[aHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCHUTAHHUS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaromuxcs MPUHATHIE MPOTPAMMON IO XHMHHU MOAXOABl K OMNPEIETICHUIO
colepKaHUsl M TOCTPOCHUS TIpeIMeTa TpeaycMaTpuBaioT (OPMHpPOBAHUE
YHUBEPCAJIBbHBIX  YYEOHBIX JCUCTBHM, WMEIOMMX 0a30BOo€ 3HAYCHHE IS
pa3MYHBIX BUJOB JEATEIBHOCTU: pEIIeHHs TMpoOsieM, IOUCKa, aHalIu3a M
00paboTku MHGOPMAIIHH, HEOOXOJUMBIX JIJIsi MPUOOPETEHUS OMBITa TPAKTUIECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUU
COJIEpPKATEJIbHOM XapaKTEPUCTUKHU LEJIeHd HU3y4YEeHHs IpeaMeTa HalpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUYECKON HayKu Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKON
JESATENbHOCTH YeJIOBEKa M KaK OJAHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEACICHUIO LEJIEH W3ydeHUs
MIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO AaHHOW TOYKE 3pEHUS TJIABHBIMU LETISIMU HU3Y4YEHHUS IpenmMera
«Xumus» Ha 6azoBom yposHe (10 —11 ki) sBiIsIFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
J€eXAaT KIIOYEBblEe MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHWE W MOHUMAHUE CYIIHOCTH JOCTYMHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakuui, HEOOXOAMMBIX IJisi MNpUOOpeTeHus
YMEHUU OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBICHHM,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACATENBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, copepxaTenbHasi XapaKTepUCTHKA LEJeH U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero olmiero oopazoanus. CerogaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4YeHHs, OpPUEHTHUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTEIbHON OpraHu3alliy, BIIAJICIOIIETO He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M NMPUMEHEHHUS UX B PEalbHOUN JKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM npu H3y4eHUM IMpeaMeTra «XUMHUS» TOMHHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00yJarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUDPA,
dbopMHUpOBaHME  WHTEUICKTYallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHIO I'PaMOTHBIX
pelIeHnd B KOHKPETHBIX )KM3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0OydYarOmIMXCs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE i1 Pa3IUYHBIX BHUIOB
JESTENBHOCTHU: PEIIeHUsT mpo0sieM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMAIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TO3HAHMM XUMHUH, a TaKxKe JUIsi OLUEHKHM C MO3ULUH
AKOJIOTUYECKON O0€30MacCHOCTH XapakTepa BIUSAHUS BEIIECTB M XUMHYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAJIIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00YYarIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIH30BATh
COBpeMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUM JJISI TTIOMCKA U aHallu3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKaHMUS;

dbopMupoBaHue U pa3BUTUE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, Ha0I01aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUM M TMPOBEJACHUU XUMHUYECKOIO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydyarommxcsi yOeXKJAEHHOCTH B  T'YMaHUCTHYECKOM
HAIPaBJIEHHOCTU XUMUHU, €€ BaXXHOW POJU B PEIICHUHM TJI00aTbHBIX MPOOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUSI, TTOTIOJHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 370POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW MJI TPUHATHS TPAMOTHBIX PEIICHHH B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHOM mmaHe cpemHero ooOmero oo0pa3oBaHUsl TPEAMET «XHUMHU»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpEIMETHON o0nacTtu «EcTecTBeHHO-HAy4YHbIC
IPEIMETHD».

OO61iee 4ncio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero ofbmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 yaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKON XMMUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUS CTPOECHUS OPraHUYECKUX
coenunenuid A. M. Bytieposa, e€ ocHOBHBIE noJ0keHUsA. CTpyKTypHbIEe (OPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenue o kiaccuukauuu opraHMyeckux BemiecTB. HomeHknaTypa
OpraHMYecKUX COEJUHEHUN (CUcTeMaTHYecKas) W TpUBHAIbHBbIE Ha3BaHUs
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MUX MPEBpPALICHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIeCTB M MaTepualaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHWYECKUX BELIECTB, HAOJIOJEHUE U
OINMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 ITPEBPALLECHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKMH psia. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTEIN AalIKaHOB: (U3MUECKHE MU XUMHUYECKHE CBOMICTBa
(peakuuu 3amMenieHuss W TOpPEHHUs), HAXOXKACHUE B NPUPOAE, IMOJYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAl. DTUIEH U NPOMHIEH —
NPOCTEHIIINE TPEJCTABUTENN alKeHOB: (PU3NYECKUEe W XMMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpaTAlUHd, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IloaydeHne cHMHTETHYECKOro
Kay4dyKa U PE3UHBL.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMS], TOMOJIOTMYECKUH psijl. ALETHICH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUuy TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTAIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHHsI U HUTPOBAHUSA), MOJIyYEHUE U NpUMEHeHHue. To.yon:
cocmas, cmpoenue, uauueckue U  XUMU4Yeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoAyueHue u npumenenue. TOKCHYHOCTb



apeHoB. ['eHeTMdeckas CBsS3b MEXAY YIVIEBOAOPOAAMH, MPUHALJIEKALIUMA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriaeBOAOPOAOB. IlpupoaHbii ra3 U MOMYTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUM, KaTAIUTUYECKUW), mnuponu3. IIpomykTs
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUIA:
O3HAKOMJIEHHE C 00pa3llaMy IUIAaCTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIUU
«Hedpte» n  «Yroap», MOIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHOMPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON PabOThl: MOJyYEHHE ATHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnlie 3agaun.

Boruncienuss mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMma,
KOJIMYECTBAa UCXOJHOIO BEIIECTBA WM MPOJAYKTa PEaKLMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoacoaepsxkamme oprannieckue coelMHeHUs

[IpenenbHble OQHOATOMHBIE COUPTHL. METAaHOI W 3TAHOJN: CTPOCHHE,
¢uznueckre M XUMHYECKHE CBOWCTBA (PEaKkIMU C aKTUBHBIMH METaJUIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  COHUPTHL. OJTWICHIJUKOJIb W T[JIUUEPUH: CTPOEHUE,
¢usznueckre W XUMUYECKHME CBOWCTBA (B3aMMOJIEWCTBUE CO  IIEIIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKUHs Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTpoeHHWE MOJEKYIbl, (HU3NYECKHe ¢ XUMHYECKHE CBOMCTRA.
ToxcuunocTs denona. [Ilpumenenue gpenona.

Anpnerunasl U kemownvl. DopmanbAeruiy, aueTAIBAECTHA: CTPOCHHE,
¢u3nyeckne U XUMHUYECKHE CBOWCTBA (pPEaKkIMH OKHCIEHUS U BOCCTAHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NYECKHNE M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHKaIim), NoJydyeHUEe U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOThl KaK MPEJACTABUTENIM BBICHIMX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, X MOIOILIEE IEUCTBUE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupo. buonorunueckas
POJIb JKUPOB.



VYrneBonel: coctaB, KilacCU(pUKALMS ~ yriaeBoAOB  (MOHO-, JH- H
nosiucaxapubl). ['1oko3a — npocTelimmii MoHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJACHCTBHE C
ruapokcuom Meau(ll), oxuciaenme amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TJIOKO3bl), HAXOXKICHUE B IMPUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoassie nmonumepsl. CTpoeHHe Kpaxmalna U
LHeU0NIo3bl.  PU3NUecKe W XUMUYECKHE CBOMCTBa Kpaxmana (TUIpOJIu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHs] BELIECTB M HX NPEBpALICHUN:
npoBeJieHne, HaOJI0JIEHHEe W OINHCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaeruaoB (oKucICHME aMMHAYHBIM PACTBOPOM OKCH[A
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumojelicTBUE Kpaxmajaa C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss mo ypaBHEHMIO XMMHYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOAHOTO BEIECTBA MJIM IPOAYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanme OpraHu4eckue COeMHEHUS.

AMUHOKHUCTOTBHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. duznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHCIIOT (Ha mpuMepe IHiuHa). buomornueckoe
3HAYeHHUE aMUHOKUCIOT. [lenTuapb.

benkn kak mNpUpOIHBIE BBICOKOMOJIEKYJISIDHBIE coeauHEHHs. llepBuunas,
BTOpUYHAST M TPETUYHAs CTPYKTypa OelKkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATypallks, KaUeCTBEHHBIEC PEAKIINH Ha OCJIKU.

OKCHEpUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M UX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbIcOKOMOJIEKYJIAPHBIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSA MOJEKYIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl HM3YYEHHsI BELIECTB W MX MPEBPAILECHHMN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,

Kay4yKOB.
MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXIpeIMETHBIX CBA3CH NPU U3YYEHUNU OPraHUYECKOU XUMUU B
10 xyacce OCYHIECTBIIIETCS YEpe3 HCIIONIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATHUN, SABJIIOIIMXCS CUCTEMHBIMU U OTHEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO61Me ecTeCTBEHHO-HAyYHbIE MMOHATHUS: SIBJICHUE, HAYYHbINA (paKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KJIAcCU(pUKALUs, NEPUOJIUYHOCTh, HAOIIOACHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
OPHEPreTUUECKUN YpOBEHb, BEILIECTBO, TE€JO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJOTMYECKHM AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOPHbIE MOPObI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypcehl.

TexHonorusi: mnUIIEBbIE MPOAYKTBI, OCHOBBI pPAallMOHAJIBHOIO IUTAHUSI,
MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIpenapaTsl, MaTepuabl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dJaeMEeHT. AToM. Sapo aroma, H30TOMNBIL. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKHE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHTbhl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTanIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepuOANYECKOro 3aKoHa U llepunonnyueckoil cCUCTEMBI
xuMuudeckux aeMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHsSI CBOMCTB XUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX W CJOKHBIX BEHIECTB MO TpyHmamM U Mepuojam.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(KoBaJIEeHTHAsl HEMOJISIpHAST W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM W JOHOPHO-
akienTopHelil). BogoponHas cBsizb. BajaeHTHOCTh. DNEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO M HEMOJEKYJISAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIINYECKON PELIETKU.

[TonaTue o mucnepcHbIx cuctemax. VICTMHHBIE W KOJUIOMJHBIE PACTBOPBL.
MaccoBast 101 BELIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiarypa
HEOpPraHUYECKUX BeuecTB. ['eHeTndeckas CBSI3b HEOPraHMYECKHX BEUIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakuus. Kimaccupukanus  XUMHUYECKMX — peakIuid B
HEOPraHWYECKON M OPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUsS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMMOCTh OT pa3IMyHbIX (QakTopoB. OOpaTumMbie
peakuun. XuUMHYECKOe paBHOBecue. DakTOphl, BIUAIOIIUE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CibHbIE U cladbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTpalibHAs, IIEJI0OYHAS.

OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

ODKCIEPUMEHTAIBHBIE METOJIbl M3YUCHMS BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OmHCaHue AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUa
BOJIOPOJIa B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIAMKATOpA, pEaKIUd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKONU paboThl «BiusHue pa3audHbiX (aKTOpOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3amaun.

Pacuétel 1O ypaBHEHUSAM XUMHUYECKHX pEaKUUii, B TOM YHCIIEC
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCHOJIb30BAHUEM IIOHATHS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuyeckasi xumus

Hemeramnel. Ilomoxenune HemetraiuioB B Ileproamyeckor  cucTEMeE
xumudeckux snemeHToB JI. M. MenneneeBa u O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yriepoga W KpEeMHHS) W HX  COCIMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne BaXKHENIIIMX HEMETAJIOB U X COCTMHEHU .



Meramisl. llonoxenue meramnoB B llepuoanyeckoi cucTeMe XUMHYECKUX
sanementoB JI. . MenaeneeBa. OcoOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. O0mue ¢guznueckue cpoiicTBa MetaiioB. CrijiaBbl METAJIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUMN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUH.

O6mue crnocoObl nmonydeHus: mMetamioB. [IpumeHneHne MetaysuioB B OBITY U
TEXHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX IMPEBPAIICHU:
U3y4YeHUEe KOJUIEKIMU «MeTamibl W CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/1a4, HAONIOJIEHWEe W OINHUCAHUE JEeMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuérel mMaccel BemecTBa WM 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WIM OOBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponbp xumum B oOecrieyeHUH HKOJOTMYECKOM, YPHEPreTHUYEeCKOM M MHILEBON
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [IoHSATHE O Hay4YHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAyYHBIX MPHUHIMIAX TPOMBIIUICHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEIIECTB W MaTEpPUAJIOB: BaXXHEWIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKLUMOHHBIE MaTe€pHUaibl, KpPacCKH, CTEKIO, KEpaMHKa,
Matepuaibl Ui JIEKTPOHUKM, HAHOMATEPHUasbl, OPraHUYECKUE U MUHEPAIbHBIC
ya00peHusI.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUH
B MOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpU  U3YYCHHH  OOmed w
HEOpraHW4YeCcKoM Xxumuu B 11 Kiacce OCylIECTBISETCS 4epe3 MCMIOJIb30BaHUE KaK
OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccuPuKalus, MEepUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusznka: MaTepusi, SHEPTHsI, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIMOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UUYCCKUE BEIMYUHBI U CIMHHIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, JKOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TTOPOBI, MOJIE3HBIE NCKOMIAEMbIE, TOILINBO,
pECypCHI.

TexHoMOrusA: XUMHUYECKasl MPOMBIIUICHHOCTh, METALTYypPTrHs, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOU3BOACTBO, ITHIICBAs
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepHasIoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMBI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCs TporpaMM CpeaHero ooOimero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJIMEeTHbIM W TOpeaMeTHbiM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro oOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESATENIBHOCTHBIM MOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUSA MNpeaMera «XUMHs» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHMsl BbIJIETIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOUUMHCS POCCUUCKOM TPAKIAHCKON WIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIMYMe MOTUBAIIMU K O0YyUEHUIO;

[EJICHANPABIEHHOE PA3BUTHUE BHYTPEHHUX YOECKIECHHUI JTMYHOCTH HA OCHOBE
KJTIOUYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYy4YaromMXcs PYKOBOJICTBOBAaTHCS B CBOEHU
JESTEbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYLIUMHU II€JIOCTHOM
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTHUECKOW KYJIbTYphl M CIIOCOOHOCTH CTaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS MpeaMeTa «XHUMHsS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOM JEATEIBHOCTU B COOTBETCTBUM C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HaealaMd POCCHUUCKOTO TpakIaHCKOro OOIecTBa, MPHUHATHIMU B OOIIECTBE
HOpMaMM Y  TpaBWIAMH  TOBEJEHUSA, CIOCOOCTBYIONIMMHU  IIpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaronuxcsl.

JIMdHOCTHBIE pe3yJdbTaThl OCBOCHHUS TMpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
00y4aroUMXxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaKIaHCKOr0 BOCIUTAHMA'

OCO3HAaHMS 00Y4AOIIMMUCS CBOUX KOHCTUTYLMOHHBIX NPaB U 00A3aHHOCTEM,
YBaXXEHUS K 3aKOHY W MPABOMOPAIKY;

MPEACTAaBICHUS O CONMATBHBIX HOpPMaxX U TMpaBWIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaTh U TMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3IMUYHbBIX BUJO0B YU€OHOU JIEITEIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUUECKOMY H HAyYHOMY HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XMMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e mH(OpMaIMKM O TEPETOBBIX JOCTHKEHUSX COBPEMEHHON OTECYECTBEHHOM
XHMHH,

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

HPaBCTBEHHOTO CO3HAHMUSI, STUUECKOTO MOBEICHMUS;

CITOCOOHOCTH OIEHUBATh CUTYyAIUH, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHUSMH,
U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAJTbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE U TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHE TMOCIEICTBUNA STUX
MOCTYIIKOB;

4) popMHUpOBaHUSI KYJbTYPbI 3/10POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoIeHns TpaBwiI 0E€30MacHOTO OOpalieHus C BelecTBaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTH MpPaBWI MHAUBHUAYAJbHOTO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSATUA BPEAHBIX NPUBBIYEK (YHOTpeOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIUTAHMSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTM B  Y4€OHO-HCCIEA0BATEIbCKON
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM U JPYyruxX BUOAX
NeSATETbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHUE€ B PEIICHUU NPAKTUYECKUX 3a]ad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);



HMHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyHdY, JIOASIM TpyAa U pe3yiabTaTaM TPYIOBOU NESITEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHUAYaJbHOW TPAaCKTOPUU
oOpaszoBaHus, Oyaymied mnpodeccun M peaausaluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) PIKOJIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJMMOCTH WCMOJb30BAHUS JIOCTMIKEHUM XUMHH JIJIs
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HENPUSATUS JEUCTBUHM, TMNPUHOCAIIMX Bpel  OKPYXKaIoIIeH
IPUPOJHON Cpejie, YMEHUS MPOTHO3UPOBATH HEOJArOMPHUSATHBIE AKOJOTUYECKUE
MOCJIC/ICTBUS TIPEANTPUHUMAEMBIX JEHCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIUICHUS, DKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJEOJIOTUU
xemooouw;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeNMDUKM XUMUM KaK HayKd, OCO3HaHHS €€ polud B
(dbopMHUpPOBaHUN PALMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IEJIOCTHOTO
MpEACTaBICHUS 00 OKpYKAIOlEM MUpE KaK O €IMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPOoOJIeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJISI  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH W BAXHOM pOJIH B
CO37aHNHM HOBOHW 0a3bl MaTepUANTBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUH MEIUILIMHBI, OOECIEUECHUH YCIOBHUM
VCHEIIHOTO TPyla H OKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHUMAaHUsI CYUIHOCTH METOJ0B
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJI aHajdu3a U OOBSCHEHHMS SIBICHHUI OKpYXKAIOIIEro Mupa Hu
MPOUCXOAIIMX B HEM U3MEHEHUH, yMEHHUS JeNaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB U UMEIOIIUXCS JAHHBIX C LEJIbl0 MOJYYECHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCHOJb30BaTh XUMHYECKUE 3HAHUS IS
pelieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K IO3HAHUIO U UCCIIE0BATEIbCKOM 1A TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTMBHOMY TMOJYYEHHIO HOBBIX 3HAHUN MO XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iMuHbIX cpepax mpodheccuoHaIbHOU

NESATENBHOCTH.
METAINPEIMETHBIE PE3YJIBTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA o6yqa1011114xc51
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXKAIOUINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTUHBI MHpA H CH@HI/I(bI/IKy MCTOJO0B IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CCTCCTBCHHBIX HAYKaAX (MaTCpI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIMII, TUIIOTC3a, 3dKOHOMCPHOCTDb, 3aKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHBI€, KOMMYHHKATHUBHBIC,

PETYISATUBHBIC), o0OecrieurBaroIne dbopmupoBaHue (byHKIIHOHAIBHOU
I'PaMOTHOCTH Y COIMAJIBHOW KOMIIETCHIIMH 00YJarOIIHXCS;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHHWS M YHHBEPCAIbHBIC YYCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeranpegMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMH.

OBJaanenue YHHUBEPCAJIbHBIMHA Y4eOHBIMH NOo3HABaTeJbHBIMH
JEHUCTBUSIMH:

1) 6azoBble JOrHYeCcKHUe AeHCTBHSA:

CaMOCTOSITEIbHO  (OpPMYyJIMpOBaTH M aKTyallM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENETATh eI ACATCIIbHOCTH, 3ajJaBas NapaMeTpbl W KPUTEPUM HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCIOJIL30BATh MPU OCBOCHUHW 3HAHWN MPHUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIICJISITh XapAKTEPHBIE MPU3HAKUA TOHSATHH M YCTAHABIMBATH MX B3aHMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSATUS 1JI1 OOBSICHEHUS OTACIbHBIX (haKTOB U
SIBIICHUU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU Il KiIacCU(UKAIMU BEHIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MIPOIECCE MO3HAHUSI, UCTIOIb3yEMbIE B XUMUHU CUMBOJIUYECKUE
(3HaKOBBIC) MOJICNIH, IPEOOPA30BHIBATH MOJIEIBHBIC MPEICTABICHUS — XUMHUYECKUM
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYecKas ¢Gopmysia, YpaBHCHHE XHUMHUYECKOU
peakiuu — MpU pelieHWHd Y4eOHBIX TMO3HABATENIbHBIX W MPAKTUUECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJIECJIBHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIEA0BATEIbCKHE AeCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO TO3HAHHUS BEUIECTB U XUMUUYECKHUX
peaxkuuu;

(dbopMynHpOBaTh LIETU U 3a]1a4U UCCIIEI0BAHUS, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUUYECKHUX KCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHUSI HAOIIOATh 32 XOIO0M
nporecca, CaMOCTOSTENbHO TPOTHO3MPOBATh €ro pe3yibTaT, (OPMYIHUpPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHWYECKONM UCCIEAO0BATEILCKOW W MPOEKTHOM
JESTENBHOCTH, TPOSABISITH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB pEIICHUS MPAKTUYECKHX 3a7ady, HPUMEHEHHUIO Pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pa6oTa ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IMYHBIX HWCTOYHWKAX WHMopmanuu (HAy4IHO-
MONYyJISIpHAsT JIUTepaTypa XUMUUYECKOTO COJEpKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh WH(DOPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCTD;



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

MpuoOpeTaTh OMNbBIT HCMHOJAb30BaHUS WH(OOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpaTh  ONTUMAIbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KaueCTBE CpeAcTBa Npu pabore ¢
XUMUYECKOW uHGOpMaAIllUe: TPUMEHSITh MEXNpeaMeTHole (pusnueckue
MaTeMaTHUYeCKHE) 3HAKU U CUMBOJIBI, (POpMyIibl, a00peBUATYPbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OBJjaieHNe YHUBEPCAJILHBIMUA KOMMYHUKATHBHBIMU JI€CTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY O0CYXJAaeMOil TEMbI B X0Jle AUaJIora W/WiH
JMCKYCCUM,  BBICKa3bIBaTh  HWACH, (OPMYIUPOBATH CBOM  IPEIAJIOKEHUS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHON JCSATEIHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU BHITIOJIHCHUU
XUMHYECKOTO JKCIEPUMEHTA, MPaKTUYECKONH padOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, pean3alii yueOHOro mpoekTa U GopMyJIUpPOBATH BBHIBOBI
1o pe3yJibTaTaM NPOBEIEHHBIX HMCCIEIOBAHUNA MYTEM COTIACOBAHHS IMO3UIIMKA B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OgyajieHNe YHUBEPCAJbHBIMH PeryJATUBHBIMHU JeHCTBUSIMHU:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JESTENbHOCTh, Ompenessss e€ Ieau HW 3a7a4yd, KOHTPOJUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIjaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBITIOJTHEHUU Y4YeOHBIX M UCCJENOBAaTENIbCKUX 3aj7adv, BBIOMpaTh HaumboJee
b (eKTUBHBIN CcrMoco0 WX pemieHus ¢ Y4ETOM TOJYyYEeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJb CBOEH AESATEIbHOCTH Ha OCHOBE CaMOAaHaJn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUA Kypca «OpraHuueckas XUMHUS)
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHHMH O XHWMHYECKOM  COCTaBISAIOIICH
€CTECTBEHHO-HAYyYHOW KAapTHUHBI MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUMN



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJI peIlIeHUs] TPAKTUUECKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaIOIINE TOHATUS (XUMHUUYECKUU DJIEMEHT, aToOM, SJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATENHHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpPHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CKeleT, (QyHKIMOHAIbHAS TpyIIa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTUIECKUMN PsiJl, TOMOJIOTH, YTIEBOJOPOIbI,
KHACJIOPO/ W a30TCOoJiepKalllie COEIUHEHHsS, MOHOMED, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS
oprannueckux BemiecTB A. M. BytinepoBa, 3aKk0oH cOXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XHUMHUHU; MHUPOBO33PEHUECCKUE 3HAHUA,
JeXalue B OCHOBE TOHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (DAKTONOrHYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, IOJYYCHUH U
0€301MacCHOM HCTOJb30BaHUN BAXKHEHUIIUX OPraHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEPHbIE NPHU3HAKH TOHSATHUH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS TPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIIB30BATh XUMHYECKYI0 CHMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB MW YPaBHEHUH XMMHUYECKUX  pEaKIIuii,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIEeCTB JJIA WILTIOCTPAIlMU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHUYEeCKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne CoeAuHEeHU (yraeBOAOPOAbI, KHCIOPOJ | a30TCOMAEpKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEAWHEHHUS), JaBaThb KM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpPUBOAUTH TPUBHAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOINWIICH, AalETUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (eHos, (HOopMalbIeru, ameTaabIeTu/l, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIIOK03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJBI XWMUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSTH TOJIOKEHUSI TEOPUM CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOpMHPOBAaHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB,  CTPOECHHE,
bu3uYecKue U XUMHYECKHE CBOMCTBA TUIHMYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, ATWIECH, NPOINWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyranuen-1,3, OEH30JI, METAHOJ, 3TAHOJ, JTUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalIbIETUl, MypaBbUHAsE M YKCYCHash KHUCIIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, AMUHOYKCYCHAsl KUCIIOTA), WITIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX XWMHYECKHUX pEaKIUi C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKH YTJIEBOJIOPOJTHOTO
Chlpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEpPepadOTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WM IMPOAYKTa
peakIuu 10 H3BECTHBIM Macce, 00BEMY, KOJHWUYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHMM BIIaJIETh CHUCTEMON 3HAaHUNA 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCIOJIb3yEMbIX B XUMUU MPU U3YUYECHHUH BEILECTB U
XUMHYECKUX SBIICHUN (HaO0/IeHne, U3MEepEeHue, SKCIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUS JUIsl TMPUHATHAA pEIICHUd B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh TIPAaBHIIAa MOJIb30BAHUS XUMHUYECKOU
OCYJIOH W Ja00paTOpHBIM O00OpYy/IOBaHMEM, a TakKe IpaBuiIa OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIMSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHUH ITUTAHUPOBATH U BBIONHITH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHMYECKUX BEIIECTB IIPU HATPEBAHUH, MOTYYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE pEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEBaHWH, IBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBHHM C TpaBWIaMHU TEXHUKH O€30MACHOCTH TIPU OOpalleHuH C
BEIIECTBAMU H JTA0OpATOPHBIM O0OPYIOBAaHUEM, TWPEACTABIATH PE3YIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUH KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHpopMalMIO, TMOJIy4YaeMyl W3 pPa3HbIX HUCTOYHUKOB (CpelicTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  MpaBWa  JKOJIOTHYECKH
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsl M OKpYXaloIeld MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHaTe Ha mpumepax crnocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYNMHBIX METOJAaX IO3HAHMS BEIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucteMy obOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpeaqmerHbie pe3ynabTaThl OCBOeHUS Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIsI PEIICHHS TPAKTUUSCKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO M MPHUPOIHOMN
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUH, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIIHE TOHATHS (XUMUYECKHI 3JIEMEHT, aToM, HM30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHCIICHUS, XUMHYECKasl CBS3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYECKas, BOJOPOIHAS ), KpUCTAJIIMYECKas penieTKa,
TAMNBl ~ XUMHWYECKUX  pPEAKIUi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMAILNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIii, XMMHUYECKOE DPaBHOBECHUE); TEOPUM U 3aKOHBI (TEopus
AJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckui 3axkoH J[. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHYECKHHN S3bIK XUMUHU,
MHUPOBO33PCHYECKUE 3HAHHWS, JIEKAIIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTA H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHYCCKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM AEATCIHLHOCTU YEJIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHUW BBISABIATH XapaKTEpHbIE NPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME IOHATHS NPH
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIMKY JUJIS
cocTtaBlieHUs (GOpMyd BEUIECTB M  YPaBHEHUHW XHMHYECKHX  PpEaKIHi,
cuctematnueckyto HomeHnkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIBbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld ra3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs COA, MUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAeNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABAa, BHUJ XMMHYECKOMU
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NINYECKasi, BOJOPOHAs) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PpEIIETKM KOHKPETHOI'O BelllecTBa (aTOMHasi, MOJIEKYJIspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiéHHOMY Kiaccy/rpyre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI IEPUOJUYECKOTO 3aKoHa /.
N. MeHnpneneeBa U 1eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuogoB Ilepmoandeckoil CHCTEMBI
xuMuueckux siaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, d-
AJIEKTPOHHBIE opouTaNY, «QHEPTreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHUUYECKUX JIEMEHTOB U UX COCIUHEHUU
0 meprojiam u rpynmam llepruoanyeckor cucTeMbl XUMHUYECKUX 3y1eMEeHTOB [[. M.
Menpeneena;

chOpMUPOBAHHOCTh ~YMEHUN  XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIACCU(DUIMPOBATH XMMHUYECKHUE PEAKIHH II0
pa3IuMYHBIM NpPHU3HAKaM (YHMCIy M COCTaBY pEarupyrolluX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHUCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUU COCTABJISITh ypaBHEHUS pEakUuil pazIUuHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKUUii HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHHH TPOBOAUTH PEaKIUU, IOATBEPKIAONTNE
KaueCTBEHHBI COCTAB pa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHE B BOAHBIX PACTBOpPAX HEOPTAHHMUECKUX
BCIIECTB;

c(OPMHPOBAHHOCTh yYMEHHH pACKpbIBaTh CYIIHOCTh  OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPEACTBOM COCTABJICHHS 3JICKTPOHHOTO OajaHca
ATUX PEAKUN;

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

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMUUYECKHE ITPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH TPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX WU
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOJAWTH BBIYHCICHUS C MCIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpE», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA MM 00BEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUIIa MOJIH30BAHUS XUMUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATh U BBINOJIHATH XUMUYECKUM
HKCIIEPUMEHT (Pa30oKEHUE MEePOKCUAA BOJAOPOJAA B MPUCYTCTBUU KaTalM3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TMOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaknud MOHHOTO OOMEHa, KayeCTBEHHBIC peakinu Ha cyinbdar-, kapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a/1a4 IO
temaM «Metamibel» U «HemeTannbe») B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTAaBIATh PE3YJNbTaThl XUMHUYECKOTO JKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX peakiuuii U (OPMYITHUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUH KPUTHYECKH AHAIM3UPOBATH XUMUYECKYIO
uHOpPMAINIO, TIOJY4aeMyK0 U3 pa3HBIX MCTOYHUKOB (CpeIcTBa MAacCOBOM
KOMMYHUKanuu, IHTepHET U APYTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo TMOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaloILel MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTaHU3Mbl OMPE/ICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS H
MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIS 00YYaroIIMXCsl ¢ OrPAHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucteMy obOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoauuecTBo 4yacoB
HaunMeHoBaHMe pa3/iesioB M TeM JaexTpoHHbIe (UG poBbIE)
Ne i/ KonTtpoJbHbIe IIpakTHyeckue
NMpPorpaMmabl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3znen 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOW XHUMHUHU
n N https://resh.edu.ru/ https:/fipi.ru/
peaMeT OpraHuYeCKOu XUMHUHU. :
11 Teopust CcTpoeHHST OpraHHYECKHX 3 https://medla.prosv.ru/_
. http://nrc.edu.ru/est/r4/index.html
coenqunennit A. M. byrneposa http://Aww.xumuk.ru/

Uroro mo pazneny 3

Pa3znen 2. YriieBoaopoabl
https://resh.edu.ru/ https://fipi.ru/

2.1 [IpenenpHBIE YrIEBOJOPOIBI — aTKAHBI 2 https://medla.prosv.ru/_
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

99 HenpenenbHbIe yTaeBOmIOpOIb: 6 1 https://media.prosv.ru/

' aJIKEHBI, aJIKaJUeHb], aJIKHHBI http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

2.3 ApoMaTndeckue yrieBoa0pOIbl 2 https://medla.prosv.ru/_
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

24 [IpupoaHbIe UCTOYHUKHU 3 1 https://media.prosv.ru/

YIJIEBOJIOPOJIOB U UX MepepadoTKa http://nrc.edu.ru/est/r4/index.html
http.//www.xumuk.ru/
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Uroro mo pazneny

13

Paznen 3. Kuciopoacoaep:kamue opraHuyeckue coeIuHeHHs

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

https://media.prosv.ru/

3.1 Crnptet. dexon 3 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

39 Anbnerunsl. KapOoHOBBIE KUCITOTHI. - https://media.prosv.ru/

' Cnoxuble 2QUpbI http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

3.3 Y IIeBOIEI 3 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Wroro mo pazneny 13

Paznen 4. A3zoTcomep:kaiiue opraHmyecKue COeIMHEeHUsI
https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

41 AMMHBL AMMHOKHCIOTSL bema 3 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Hroro no pazneny 3

Pazjnen 5. BoicokomoJiekyJIipHbIE COeIUHEHUSI
https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

>1 Hnacrvacest. Kaytyxu. Bonokia 2 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Utoro no pazneny 2
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http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
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11 KJIACC

KoanuecTBo 4acoB

HaunmeHoBaHMe pa3/iesioB M TeM JaexTpoHHbIe (UG poBbIE)

Ne n/m Kontpoasubie | IIpakrtnueckue

NMporpaMmbI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThbI padoThI

Pa3znen 1. Teopernueckne 0OCHOBBI XMMHUM

Crpoennue atomos. I[lepuomuueckuit https://resh.edu.ru/ https:/fipi.ru/
3akoH ¥ Ilepuoauyeckas cucrema https://media.prosv.ru/

1.1 3 .
XuMH4deckux snementos /. U. http://nrc.edu.ru/est/r4/index.html
MeHnneneesa http://www.xumuk.ru/

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

12 Crpoenue BemecTBa. MHOrooOpasue 4 https://media.prosv.ru/

' BEIIECTB http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

13 T — 6 1 1 https://media.prosv.ru/ _
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

ViToro mo pasaeny 13 https://media.prosv.ru/ _
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Pa3nen 2. Heopranmyeckasi XumMus
https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

2.1 Merael 6 1 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

2.2 Hemertannbr 9 1 1 https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
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https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

CBs13b HCOPraHN4YCCKUX U OPraHnv4CCKuX

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

https://media.prosv.ru/

23 BEIIECTB 2 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

JToro o pasies 17 https://media.prosv.ru/
pasnery http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
Pazgen 3. XuMus u :KU3Hb
https://resh.edu.ru/ https:/fipi.ru/
https://media.prosv.ru/

31 KUMIS 1 KASHD 4 http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Wroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34
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https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
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http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/




IHOYPOYHOE INTAHUPOBAHHUE

10 KVIACC
Kosun4yecTBOo 4acoB
Ne JIeKTPOHHBbIEC HU(PPOBbIE
Tema ypoka KonTtpoJsbHbIe IIpakTnueckne
n/m Bcero oOpa3oBaTejbHbIE pecypchl
padoThI padoThI
v o https://resh.edu.ru/ https:/fipi.ru/
peaMeT OpraHuYeCKON XUMUH, :
1 €€ BO3SHUKHOBEHHE, PA3BUTHE U 1 hitps.//media.prosv.ny/
»P http://nrc.edu.ru/est/r4/index.html
3HatcHHC http://www.xumuk.ru/
T https://resh.edu.ru/ https:/fipi.ru/
€0opHs CTPOSHUSI OPTAaHHUYECKUX :
2 coennHeHnii A. M. byrneposa, eé 1 https://media.prosv.ru/
g - Vi bYTIepoBa, http://nrc.edu.ru/est/r4/index.html
OCHOBHBIE ITOJI0KEHUA i
http://www.xumuk.ru/
[IpencraBnenne o KiaccupUKaIUN
OpPraHM4YECKUX BEUIECCTB. https://resh.edu.ru/ https:/fipi.ru/
3 Homenknatypa 1 https://media.prosv.ru/
(cucremaTtmyeckas) u http://nrc.edu.ru/est/r4/index.html
TPUBHUAIBHBIE HA3BAHUS http://WWW.xumuk.ru/
OpPraHUYEeCKUX BEIIECTB
https://resh.edu.ru/ https:/fipi.ru/
AJKaHBI: COCTAaB U CTPOCHUE, https://media.prosv.ru/
4 . 1 .
TOMOJIOTHYECKUHN PsJT http://nrc.edu.ru/est/r4/index.html
http://mwww.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/
5 MertaH 1 3TaH — NpocTerIne 1 https://media.prosv.ru/
MPECTABUTEIN aJTKAaHOB http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
5 AJIKEHBI: COCTaB U CTPOECHUE, 1 https://resh.edu.ru/ https://fipi.ru/

CBOMCTBA

https://media.prosv.ru/



https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

OTWJIEH U NPONUJIEH —

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

https://media.prosv.ru/

! TPOCTEHIIIE HPECTABHTEIH http://nrc.edu.ru/est/r4/index.html
alIKCHOB http://www.xumuk.ru/
Mpaxraueckas paGora No 1. https://resh:edu.ru/ https://fipi.ru/

8 «[TonydeHune F3TUIIEHA U U3yUYECHUE https://media.prosv.ru/

yqu e http://nrc.edu.ru/est/r4/index.html
€TI0 CBOUCTB»
http://www.xumuk.ru/
Anxanuensl. byranuen-1,3 n https://resh.edu.ru/ https:/fipi.ru/

9 MetunoOyraauen-1,3. Ilomydenue https://media.prosv.ru/
CHHTETHYECKOIo KayuyKa u http://nrc.edu.ru/est/r4/index.html
PEe3UHBI http://www.xumuk.ru/

AJIKHHBI: COCTaB U OCOOEHHOCTH https://resh.edu.ru/ https:/fipi.ru/

10 CTPOCHHUS, TOMOJIOTHYCCKHI sl https://media.prosv.ru/
AlleTHIeH — TPOCTeHIITNI http://nrc.edu.ru/est/r4/index.html
IIPE/ICTABUTENb ANKHHOB http://www.xumuk.ru/

https://resh.edu.ru/ https:/fipi.ru/
Brraucnenus mo ypaBHEHHUIO https://media.prosv.ru/
11 . .
XUMHUYCCKON peaKIuu http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/
ApeHbI: 0EH30J1 ¥ TOJIYOI. https://media.prosv.ru/
12 .
ToKkCHUYHOCTH apEHOB http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
r https://resh.edu.ru/ https:/fipi.ru/
CHCTHUUCCKAs CBA3b _
https://media.prosv.ru/
13 YIJIE€BOAOPOAOB, IPUHAICKAIIUX

K pa3JIM9YHBbIM KJ1aCCaM

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
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https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

[IpupoaHble HCTOYHUKHU
YTJIEBOIOPOIOB: IPUPOIHBIN T'a3 U

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

https://media.prosv.ru/

14 MIONyTHBIE HE(TSHbIE ra3bl, HEPTH http://nrc.edu.ru/est/r4/index.html
¥ IPOTYKTHI €& mepepaboTKu http://www.xumuk.ru/
[IpupoaHbIe HCTOYHUKH https://resh.edu.ru/ https:/fipi.ru/

15 YTJIEBOIOPO/IOB: IPUPOAHBIN ra3 U https://media.prosv.ru/
MOMYTHBIE HEe(PTSAHBIC Ta3bl, HEYTH http://nrc.edu.ru/est/r4/index.html
¥ IPOAYKTHI €& epepadoTKy http://www.xumuk.ru/

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

16 KonTponbsnas pabora mo paszueny https://media.prosv.ru/
«YTIeBOI0pOABDY http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
TIpeie/bHEIe OTHOATOMHEL https://resh:edu.ru/ https://fipi.ru/
17 CIUPTHI: METAHOJ M ATAHOJI. https://medla.prosv.ru/_
http://nrc.edu.ru/est/r4/index.html
Bonoponnas cease http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/
MHOroaToMHBIE CITHPTHI: https://media.prosv.ru/
18 .
STWJICHTJIMKOJIb U TIUIEPUH http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
@ . https://resh.edu.ru/ https:/fipi.ru/
CHOJI: CTPOCHUC MOJICKYJIbI, N

19 bu3HYeCKHe U XUMUYCCKUE https://medla.prosv.ru/_

. http://nrc.edu.ru/est/r4/index.html
CBOMCTRA, TpUMCEHCHHE http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/

20 Anpaeruapl: GopManbaerua u https://media.prosv.ru/
aneTajabaerug. AueTon http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
O — https://resh.edu.ru/ https://fipi.ru/
21 https://media.prosv.ru/

Kap6OHOBBIe KHCJIOTBI:

http://nrc.edu.ru/est/r4/index.html
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https://fipi.ru/
https://media.prosv.ru/
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https://media.prosv.ru/
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https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html

MypaBbHUHAsI U YKCYCHAast

http://www.xumuk.ru/

IIpakTuueckas pabora Ne 2.

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

https://media.prosv.ru/

22 7 7 .
«CBOHCTBA paCTBOPA YKCYCHOMH http://nrc.edu.ru/est/r4/index.html
KHCIIOTBI? http://www.xumuk.ru/

C https://resh.edu.ru/ https:/fipi.ru/
TEapUHOBAas U OJIEUHOBAs .

23 KHCJOTHI, KaK IIPEACTABUTEIN https://media.prosv.ru/

’ el http://nrc.edu.ru/est/r4/index.html
BBICIIINX Kap6OHOBI>IX KHUCJIOT httD//\N\N\N Xumuk ru/
MBLIa KaK COIM BBICIIHX https://resh:edu.ru/ https://fipi.ru/

24 KapOOHOBBIX KHCJIOT, NX MOIOIIEE https://media. prosv.ru/

13 ’ t http://nrc.edu.ru/est/r4/index.html
ACHCTBHC http://www.xumuk.ru/
CroxHbie 2¢Upb! Kak https://resh.edu.ru/ https://fipi.ru/

o5 MIPOU3BOAHBIE KAPOOHOBBIX https://media.prosv.ru/

KUCITOT. [ MApOIN3 CIOKHBIX http://nrc.edu.ru/est/r4/index.html
3¢hupoB http://www.xumuk.ru/

https://resh.edu.ru/ https:/fipi.ru/
JKupsl: ruaponus, IpUMEHEHHE, https://media.prosv.ru/

26 .

OmoJIornyecKas poyib KUPOB http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

YTIiaeBo/bl: COCTaB, https://resh.edu.ru/ https://fipi.ru/

Kiaccudukanus. Baxuennme https://media.prosv.ru/

27 .
MPECTaBUTEIIN : TIIOKO03a, http://nrc.edu.ru/est/r4/index.html
@pYKToga’ caxaposa http://www.xumuk.ru/

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

08 Kpaxman u nemntonosa kax https://media.prosv.ru/
MPUPOJIHBIE TTOJTUMEPHI http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

29 Kontponbsnas paGora no pazneny https://resh.edu.ru/ https:/fipi.ru/
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https://resh.edu.ru/
https://fipi.ru/

«Kucnopoaconepxaimiue
OpraHUYeCKUE COECIUHEHUS

https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

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

https://media.prosv.ru/

30 AMHHBI: METHIAMHUH H AHHIHH . http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
AMMHOKHACIIOTHI Kak aM(oTepHbIe https://resh.edu.ru/ https:/fipi.ru/

31 OpraHUYeCKUE COCAMHEHHUS, X 1 https://media.prosv.ru/
OMOJIOTMYECKOE 3HAUCHHE. http://nrc.edu.ru/est/r4/index.html

ITentunsl http://www.xumuk.ru/
B https://resh.edu.ru/ https:/fipi.ru/

€JIKH KaK IpUpPOJIHEIE 3
32 BBICOKOMOJIEKYJIAPHBIE 1 hitps://media.orosv.u/ .

http://nrc.edu.ru/est/r4/index.html

COCMHEHHIA http://www.xumuk.ru/
o https://resh.edu.ru/ https:/fipi.ru/

CHOBHBIC ITOHATUA XUMUHN A
33 BBICOKOMOJICKYJISIPHBIX 1 https://media.prosv.ru/ .

. http://nrc.edu.ru/est/r4/index.html

COCAHHCHHH http://www.xumuk.ru/
OCHOBHBIE METOZIBI CHHTE3A https://resh.edu.ru/ https:/fipi.ru/

34 BBICOKOMOJICKYJISIPHBIX 1 https://media.prosv.ru/
coequHenuii. [lmacTMaccsl, http://nrc.edu.ru/est/r4/index.html

KaydyKH, BOTOKHA http://www.xumuk.ru/

OBIIEE KOJIMYECTBO HACOB I10O 34
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https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIEC HU(PPOBbIE
Tema ypoka KonTtpoJsbHbIie IIpakTnueckne
n/n Bcero oOpa3zoBaTejbHbIEe pecypchl
padoThI padoTbI
X HMICCKIH SIEeMEHT. ATOM. https://resh:edu.ru/ https://fipi.ru/
1 SeKTpoHHas KoHdHrypamus 1 https://media.prosv.ru/

P ypat http://nrc.edu.ru/est/r4/index.html
aTOMOB http://www.xumuk.ru/
[Ieprnonnueckuii 3aK0H U
Ilepuonuueckas cucreMa https://resh.edu.ru/ https://fipi.ru/

) XUMHUYECKuX dyementoB [I. U. 1 https://media.prosv.ru/
MeHneneeBa, ux CBSI3b C http://nrc.edu.ru/est/r4/index.html
COBpEMEHHOi1 Teopueii cTpoeHus http://www.xumuk.ru/
aTOMOB
3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB H o

. https://resh.edu.ru/ https:/fipi.ru/
X COCJAVHEHUH MO Tpynnam 1 :

3 N —— 1 https://media.prosv.ru/

PHOMAM. http://nrc.edu.ru/est/r4/index.html
MEePUOANIECKOr0 3aKOHA U CUCTEMBI htto:/Aww.xumuk.ru/
XUMHYECKUX dy1eMeHToB J[.U.

MenneneeBa B pa3BUTUU HAYKH
Crpoenue BemecTBa. XuMUYECKas https://resh.edu.ru/ https://fipi.ru/

4 CBSA3b, €€ BUIBI;, MEXaHU3MBI 1 https://media.prosv.ru/
0o0pa30BaHMs KOBAJICHTHOW CBSI3H. http://nrc.edu.ru/est/r4/index.html
BozopoaHas CBsi3b http://www.xumuk.ru/
BanentHOCTb. https://resh.edu.ru/ https:/fipi.ru/

5 DNeKTPOOTPULIATENbHOCTD. 1 https://media.prosv.ru/

CreneHsn okucienns. Bemecrsa http://nrc.edu.ru/est/r4/index.html
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http://nrc.edu.ru/est/r4/index.html

MOJIEKYJIIPHOTO U
HEMOJIEKYJSPHOTO CTPOCHUS

http://www.xumuk.ru/

IlonsTue o AUCIICPCHBIX CUCTEMAX.

UcTnHHubIC 1 KOJIJIONAHBIC

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

https://media.prosv.ru/

6 .
pactBopbl. MaccoBas 10st http://nrc.edu.ru/est/r4/index.html
BELIECTBA B PACTBOpE http://www.xumuk.ru/
Knaccugukanus 1 HOMeHKIATypa

o https://resh.edu.ru/ https:/fipi.ru/
HeOpFaHI/I‘lCCKI/IX COCONHCHUU. https‘//media Drosv ru/
, . : . ul
cHeriHeckad caash http://nrc.edu.ru/est/r4/index.html
HEOPraHUYECKUX BEIIECTB, hitp:/Aww.xumuk.ru/
paBJII/I‘{HI:IX KJIaCCOB
Knaccudukamus xumuaeckux
peakuuii B HEOPraHu4eCKou u o
. https://resh.edu.ru/ https:/fipi.ru/
OpFaHI/I‘-IGCKOI/I XUMHUU. 3aKOH N
8 COXPaHEHHUS MacChI BEIECTB; 3aK0H https://media.prosv.u/
P ’ http://nrc.edu.ru/est/r4/index.html
COXpaHEHUS U [IPEBPAICHUS hitp:/Awww.xumuk.ru/
BHepFI/II/I HpI/I XUMHUYCCKUX
peaknuax
https://resh.edu.ru/ https:/fipi.ru/
9 Ckopocth peaknuu. OOpaTumbie https://media.prosv.ru/
peakuu. XMMHUYECKOE PAaBHOBECHE http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
TMpaxtuueckas pabora No 1. httpss//resh:edu.ru/ https://fipi.ru/
10 «BnusHUe pa3nuyHbIX GAKTOPOB HA https://media. prosv.ruf
P . P http://nrc.edu.ru/est/r4/index.html
CKOpPOCTb XUMHUYCCKOH pCAKIIUN» http'//WWW xumuk ru/
3 https://resh.edu.ru/ https:/fipi.ru/
JICKTPOJMTUYICCKAas JUCCOoLalusl. N
https://media.prosv.ru/
11 ITonsiTue o BOZOPOIHOM

nokasarene (pH) pactBopa.

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/



http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

Peakuuu ronHOrOo 0oOMeHa.
I'maponus oprannyueckux u
HEOPraHWYECKUX BEIIEeCTB

OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKIINHU.

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

https://media.prosv.ru/

12 [TonsiTue 06 3nmekTponuse http://nrc.edu.ru/est/r4/index.html
pacIiaBoB U PacTBOPOB coJei http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/
13 KonTponbsnas pabora o pazueny https://media.prosv.ru/
«TeopeTndeckre OCHOBBI XUMHID) http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
MeTaJ'IJ'IBI, UX ITOJIOKCHHUEC B
[Tepronnyeckoii cucreme https://resh.edu.ru/ https://fipi.ru/
1 XUMHUYECKUX 3eMeHToB [1. W. https://media.prosv.ru/
MenaeneeBa 1 0COOCHHOCTH http://nrc.edu.ru/est/r4/index.html
cTpoenus atoMoB. O6une http://www.xumuk.ru/
(u3HUecKue CBOMCTBAa METAIUIOB
C https://resh.edu.ru/ https://fipi.ru/
IIJIaBbI MCTAJIJIIOB. A
15 eKTpOXHMIHECKH A https://media.prosv.ru/ _
. http://nrc.edu.ru/est/r4/index.html
HAMPSDKCHIH MCTAJLTOB http://www.xumuk.ru/
XUMHYCCKHE CBOHCTBA BAKHEHIIHX https://resh.edu.ru/ https:/fipi.ru/
16 METaJIOB (HATpHil, Kalluid, https://media.prosv.ru/
KaJIbIIMH, MarHuii, allOMUHHIA) U UX http://nrc.edu.ru/est/r4/index.html
COeMHEHHI http://www.xumuk.ru/
https://resh.edu.ru/ https://fipi.ru/
17 XWMHUYECKHE CBOMCTBA XpOMa, https://media.prosv.ru/
MeIU U UX COeTUHEHUI http://nrc.edu.ru/est/r4/index.html
http.//www.xumuk.ru/
18 XUMHYECKHE CBOMCTBA ITMHKA, https://resh.edu.ru/ https://fipi.ru/



https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/

JKejie3a U UX COeqUHEH U

https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

IIpakTtuueckas padora Ne 2.

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

https://media.prosv.ru/

19 "P .
CHICHHE SKCIIEPUMCHTATHHEIX http://nrc.edu.ru/est/r4/index.html

3a1a4 1o teMe «MeTtauibi»" i
http://www.xumuk.ru/

HeMeTaHHH, NUX ITOJIOXKCHUC B o

TMepuomuueckoli cucteme https.//resh:edu.ru/ https://fipi.ru/

20 XUMHUYECKUX 3eMeHToB J1. 1 https://media. prosv.ru/
T http://nrc.edu.ru/est/r4/index.html

MeHnneneeBa u 0COOEHHOCTH .
http://www.xumuk.ru/

CTPOEHUS aTOMOB

dusnueckue cBOMCTBAa HEMETAJLIIOB. https://resh.edu.ru/ https:/fipi.ru/

1 AnnoTpornus HeMeTauIoB (Ha https://media.prosv.ru/

MpUMepe KUCIOPO/Ia, Cephl, http://nrc.edu.ru/est/r4/index.html

docdopa u yriepona) http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

XuMHYECKHE CBOIICTBA TaJIOT€HOB, https://media.prosv.ru/

22 . .

Cephl M UX COCAMHEHUM http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

23 XuMHYecKre CBOMCTBA a30Ta, https://media.prosv.ru/

¢dbocodpa u ux coenUHEHUH http://nrc.edu.ru/est/r4/index.html
http://mwww.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

o4 XUMHUYECKHE CBOMCTBA YIIIepoaa, https://media.prosv.ru/

KPEMHUS ¥ UX COEIUHEHU I http://nrc.edu.ru/est/r4/index.html
http://mwww.xumuk.ru/

o5 [IpuMeHeHne BaXHENIIUX https://resh.edu.ru/ https://fipi.ru/

HCMCTAJIJIOB U UX COC,[[I/IHCHI/Iﬁ

https://media.prosv.ru/



https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

O0o001mmenne U cucTeMaTU3 Al

3HaHUU 110 TeMe «HeMeTamiely.

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

https://media.prosv.ru/

26 B .
PIHHCICHIA O ypaliHeHMM http://nrc.edu.ru/est/r4/index.html
XUMUHCCKUX PCAKIHIHI 1 http://www.xumuk.ru/
TepMOXI/IMI/ILICCKI/Ie paC‘léTH
Ipaxtnueckas paGora Ne 3. Eggz; ; ;fzglzdpurg ;ﬁ *EDS:’ [fipi.ru/

27 P . : -
(TCIICHHAC SKCIICPHMEHTATLHBIX http://nrc.edu.ru/est/r4/index.html
3axa4 1o reMe "Hemetamasr"» http://Aww.xumuk.ru/

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

)8 KonTtponbnas pabora mo Temam https://media.prosv.ru/
«Metanne» 1 «HemeTanias» http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/
H https://resh.edu.ru/ https:/fipi.ru/
€OpPraHUYCCKHUE U OPraHUUECKUE hitps-//media.prosv.ru/

29 .H . : -
KUCITOTBIL. HCOPTAaHMHECCKIC 1 http://nrc.edu.ru/est/r4/index.html
OpFaHI/I‘-IeCKI/Ie OCHOBaAHUA http'//WWW xumuk ru/
AmboTepHbIC HEOPTAHUYECKUE U .
OPFAHHYECKHE COSIMHCHIA. https.//resh:edu.ru/ https://fipi.ru/

30 L eHOTHICCKAS CBAAL https://media.prosv.ru/

http://nrc.edu.ru/est/r4/index.html
HCOPTraHUYCCKHUX U OPraHNUYCCKUX http'//WWW xumuk ru/
BCIICCTB
Ponb xumun B obecnedeHnn https://resh.edu.ru/ https://fipi.ru/

31 JKOJIOTUYECKOH, SJHEPTEeTUIECKON 1 https://media.prosv.ru/

MUIIeBOM 0€30IacHOCTH, Pa3BUTHH http://nrc.edu.ru/est/r4/index.html
MEIMIMHBI http://www.xumuk.ru/
39 [Ipencrasienus 06 oOmuX https://resh.edu.ru/ https://fipi.ru/

HayY4YHBIX ONPHUHIUIIaAX

https://media.prosv.ru/



http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/

MIPOMBIIIJICHHOI'O IMOJTYYCHHA

Ba)XXHEUIIINX BEIECTB

http://nrc.edu.ru/est/r4/index.html

http://www.xumuk.ru/

UYenoBek B MUPE BELIECTB U

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

https://media.prosv.ru/

33 MaTepHuaoB 1 http://nrc.edu.ru/est/r4/index.html
http.//www.xumuk.ru/
https://resh.edu.ru/ https:/fipi.ru/

34 XuMus 1 310pPOBbE YEIIOBEKA 1 https://media.prosv.ru/_
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/

OBIIEE KOJIMYECTBO HACOB I1O 34

[MPOTPAMME



http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/
https://resh.edu.ru/
https://fipi.ru/
https://media.prosv.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.xumuk.ru/




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

Xumust: 10 knace. . AO «M3narensctBo «IIpocsemenuen» I'abpuensu O.C,
Octpoymos N.T'., CnankoB C.A.
Xumust: 11 knace. . AO «M3narenbctBo «IIpocBemenneny» ["abpuensn O.C,

Octpoymos N.T'., CnankoB C.A.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

Xumust: 10 knace. . AO «M3narensctBo «lIpocsemenuen» I'abpuensu O.C,
Octpoymos N.T'., CnankoB C.A.

Xumus: 11 kimace. . AO «M3narensctBo «IIpocBemennen» ["'abpuensu O.C,

Octpoymos N.I'., CnankoB C.A.
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