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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxMMuUu Ha ypoBHE cpenHero odiiero oOpazoBaHus pazpaboTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpa3oBaHuU B
Poccuiickoit denepanumn», TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS (eaepabHOM
oOpa3oBaTenpHON TporpaMmbl  cpemHero obmiero obpaszoBanus (DOII COO),
NPEACTaBICHHBIX B DefepaqbHOM TOCYJapCTBEHHOM O0pa30BaTENIbHOM CTaHAApTE
COO, c¢ yuérom Konuenmuu npenogaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpaszoBarenbHbIX opranuzaiusax Poccuiickoit denepamnmu, peanru3yonmx OCHOBHBIE
oOpa3oBaTeibHbIE MPOTPaMMbl, U OCHOBHBIX MOJOKEHUH «(CTpaTeruu pa3BUTHUSA
BocriutaHusi B Poccutickoit denepanuu Ha nepuoa g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJOB K pa3padOTKe NpOrpaMMbl MO XHUMHH, K OIPEIACICHHIO
o0mieil crpaterun OOy4EHHMsI, BOCIIMTAHUS U Pa3BUTHSA OOYyYaroIIMXCS CPEACTBAMU
yuyeOHoro npenmera «Xumus» ais 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbHble nonoxkenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH UENEH,
COJICpKaHMsl, pe3yJbTaTOB OOy4YeHUsT U TpeOOBaHUW K YPOBHIO TMOJATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTelbHON  OpraHu3allid, SBISETCS HEOTHEMJIEMOW YacThlO HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIONIMM  ATAaloOM  pealu3aluy  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEW, MNPUCYIINX
LEJIOCTHON CHCTEME XUMUYECKOro 00pa3oBaHMsl. DTU LIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KylbTypbl YeJIoBeKa, a
TaK)Ke IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILEHHS K CBOEMY 370POBBIO U MPUPOTHOM
cpene. Peanusyercss xumudeckoe oOpa3oBaHUe OOYyYarOLIUMXCsl Ha YPOBHE CPEIHErO
oO1iero o0Opa3oBaHUsl CpPEJACTBAMHU Y4e€OHOIro MpeaMera «XHUMUs», COJACpKaHHE U
IOCTPOEHUE KOTOPOTO OIpPENEIeHbl B MPOrpaMMe MO XUMHUU C YYETOM CHELUPUKU
HAayKl XUMHUH, €€ 3HAUYCHHS B NO3HAHWM NPUPOJBl U B MATEPUAIBHOW >KU3HU
OoOIIECTBa, a TaKXKe C YYETOM OOIMX LeNell W NPHUHIMIOB, XapaKTEPHU3YHOIIMX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpEeIHero oOiero ooOpa3zoBaHusi B Poccuiickoii
denepanum.

XuUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyio pojib B
COBPEMEHHOW LIMBUJIM3AlIMHU, B CO3JaHUM HOBOM 0a3bl MaTepUaabHOU KyJIbTyphl. OHA
BHOCUT CBOH BKJaJ B (OPMHPOBAHHE PAIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O E€IUHCTBE
OpUpOJIbl U YeJoBeKa, KOTopoe (opMHUpyeTcs B XHMMUU HAa OCHOBE MOHHUMAaHUS
BEILECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEro MHUpa, OCO3HAHUSA B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEHCTBYSI C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOW KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda ¥ JKH3HM KaXJaoro ujeHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
CO3UJaTENIbHAs,, KAaK HayKa BBICOKMX TEXHOJIOTMM HAaNpaBlIeHA Ha pEIICHHE
rIIO0ATBHBIX  MPOOJIEM YCTOWYMBOIO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOIA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBMM ¢ OOMMMH UEISIMH W TPUHIUIAMH CPEIHEro OO0IIero
oOpazoBaHus cojiepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI ypOBEHb
U3Y4YCHUS]) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jaronmuxcs, HEOOXOUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOUEHUS B )KU3Hb COLIMYMa, MMPOJOHKEHUS 00pa30BaHUsl B Pa3IMYHbIX
0071acTAX, HE CBA3aHHBIX HEMIOCPEJCTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ TipeAMeTa  «XHUMHsD  SBIISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas u HeopraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUW MO HEOPraHWYECKOW XMMUU (C BKJIIOUCHHEM 3HAHUU U3 OOIIEH XUMHUH) U
OpraHnyeckon xuMuu. POpMUPOBAHHWE IJAHHOM CUCTEMBlI 3HAHWM IPU W3YYECHHUH
npeaMeTra 00ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus BEIIECTB
Ha OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CrpykTrypa conepxanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMUsS» c(opMupoBaHa B HIporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOIO TMOAXOJa K M3yYeHUI0 Y4eOHOro Marepuaja U OO0yCJOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUM HA OMPENENIEHHBIX TEOPETHUECKHUX
ypoBHsX. Tak, B Kypce OpraHu4ecKOi XMMHH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUH CTPOCHMSI OPraHWYECKHX COCIUHEHUMH, a TakKe Ha ypOBHE
CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEJACTaBICHUI O CTpoeHuH BelecTB. CBeleHus
00 M3y4yaeMmbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB O
CJIOHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMN. B Kypce opraHmueckoi XuMUU
MOJIy4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs
NEPBOHAYAJIbHBIE TMPEJCTABICHUS O XHMHYECKOW CBSI3M, KilacCU(pUKAIIMOHHBIX
MpU3HaKaXxX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUECKOU
peaKkiuu.

[lonx HOBBIM yrjaoM 3peHUs B TMpeaMeTe «XuUMUs» 0a30BOr0 ypOBHSA
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETUYECKU Marepuan U  (PaKTOJIOrMYECKHME CBEICHHUS O BEIIECTBAX W
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHSD»  OOyYaromuMcsl MPEIOCTABIISAETCS BO3MOXKHOCTH OCO3HAaTh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIETEOPEeTHYECKHX M METOAOJOIMYECKUX MO3UIUH,



riy0ke TOHSTh MCTOPUYECKOE W3MEHEHHEe (YHKIM OSTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrteMa 3HaHMM O BAXKHEWIIHMX BENIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX M NPHUMEHEHHH, a TAaKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTeKaHus nomnoiHsercs B kypcax 10 u 11 kiaccoB aneMeHTaMu
COJICpKaHMs, UMEIOIIUMHU KYJbTYPOJOTUYECKUN W TMPUKIAAHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TMOHUMAHHWIO B3aMMOCBSI3M XUMHUHU C JAPYTHMH HayKaMmH,
PacKphIBAIOT €€ poJib B MO3HABATEIBHOW M MPAKTUYECKOW NEITebHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U
MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOJIeMax, CBS3aHHBIX C XHUMHUCH,
KPUTUYECKA OCMBICIMBATh HHPOPMAIIUIO U TIPUMEHSATH €€ I TOTIOJHEHUS 3HAHHM,
pelIeHUs] UHTEIJICKTYaIbHBIX M AKCIIEPUMEHTANbHBIX HCCIEI0BAaTEeNbCKUX 3a/ad. B
[EJIOM COJIEpKaHUE YYEOHOro mnpeamMeTa «XUMHUS» JAHHOTO YPOBHS HW3Y4YEHUS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
1. moHMMaHus (QuiocoCcKUx HIIeM, TaKuX Kak: MaTepuaJbHOE €JIUHCTBO
HEOPTaHUYECKOTO0 M OPraHUYECKOro Mupa, 0OyCIOBIECHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBJICHUN MyTEM SKCIEPUMEHTA
U pelieHUs TMPOTHBOPEUYUN MEXKIy HOBBIMM (akTaMd ¢ TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUM B PEIICHUU SKOJIOTMYECKUX MpoOJieM, a
TaKke MpooOsieM COEPEeKEHUs] PHEPreTUUYECKUX PECYPCOB, ChHIPbs, CO3JaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B mnnane pemeHus 3aad  BOCIUTAHUS, pa3BUTUS M COIMAIU3AlUU
OOy4YarONIMXCSl TMPUHATBIE TPOrPAMMOM IO XHUMHH TOIXOJbI K OMNpPEIeTICHUI0
COJIEp’KaHMsl W  TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JTEUCTBUH, UMEIOIIUX 0a30BOE 3HAYEHUE ISl PA3IMUHBIX
BUJIOB JIEATEILHOCTH: pEIICHUs TNpodsieM, TOuCKa, aHaimu3a u o0paboTKu
uHopMaIuu, HEOOXOAUMBIX [UIsi TMPUOOPETEHUS OMbITa TPAKTUYECKON U
UCCIIEIOBATENbCKOM e TEILHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHUU XUMUH.

B npaktuke mnpenomaBaHusi XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEJHET0 OOIIero 0Opa3oBaHusl, P OMPEACICHUN
COJIEPKATEIIbHON  XapaKTEPUCTHKU IIEJe M3y4eHHs TIpeIMeTa HampaBlieHuEM
MEePBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpuU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak OOJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTHUUYECKOMN
NEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTypbl. C
METOJIMYECKOW TOYKH 3PEHUS] TAKOM MOAXOJ K ONPEACICHUIO LEJIed H3y4YeHUS
MIpEeIMETA SIBJISIETCS BITOJIHE OMPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IIESIMH HM3YYCHHs TpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 =11 i1.) siBisIIOTCSA:



e (opmMupoBaHWE  CHUCTEMBl  XUMHUYECKMX  3HAHWUM  KAaK  BaKHEHIIEH
COCTAaBIIIIOUIEN E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KITIOYEBBIE TOHATHA, (PyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XUMUH,
OCBOCHME $3blKa HAyKW, YCBOCGHHE M IOHUMAHWE CYLIHOCTH JOCTYITHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPHEH uX
Pa3BUTHS M CTAHOBJICHUS,

e (opMuUpOBaHHWE W Pa3BUTHEC TPEICTABICHUN O HAYYHBIX METOJMAX TMO3HAHUS
BEILECTB U XMMHUYECKUX PEAKIMM, HEOOXOAUMBIX JJI MPUOOPETECHUSI YMEHHM
OpPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO
B IIPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHON KU3HH;

e DPa3BUTHE YMEHHUH U CIOCOOOB NEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHHEM  XMMHUYECKOTO  JKCIHEPUMEHTa, COOJIIOJICHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, cojaepraTenbHasi XapaKTEpUCTHKA IIeJIed M 3ajlay HU3y4deHUs
IpeaMeTa B MPOTrpaMMe M0 XMMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHUCTEME cpenHero oomiero obpaszoBanusi. CerogHs B
MIPETIOIaBaHNK XHUMHH B OOJIBINCH CTENeHNW OTAAETCS MPEANOUYTECHUE MPAKTHICSCKON
KOMITOHEHTE COJIepKaHusl 00yUYeHUsl, OPUEHTUPOBAHHOMN Ha MOATOTOBKY BBIMTYCKHUKA
oOmieoOpa3oBaTeNbHON  OpraHW3alliM, BIAJEIONIEr0 HE HAO0OpoM 3HAHUHU, a
(GYHKIIMOHATBFHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHHSIMH aKTHBHOTO
MOJIYYCHUS 3HAHWA W TPUMCHCHHS WX B pEaTbHOW JKU3HU IS PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM Npu U3y4EHHUH NpeaMeTa « XUMHUS JOMUHUPYIOIIee 3HaUYCHUe
MpUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

amanranusi OOyJaroIMXCcsl K YCJIOBHSIM JAWHAMUYHO Pa3BUBAIOLIETOCS MHPA,
dbopMupoOBaHHE  WHTEIUIEKTyaJIbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIILBHOMY NPHUHSITHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYyaIUsX, CBS3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

dbopmupoBaHre y  OOyYarONIMXCSl  KJIIOYEBBIX  HABBIKOB  (KJTFOYEBBIX
KOMITCTCHIINI), WMCIOINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3JIMYHBIX BHUIOB
NESATETLHOCTH: pEIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTku WHOpMAIINH,
HEOOXOUMBIX JJIsI TPUOOPETEHUS OTbBITA JACSITEIBHOCTH, KOTOpask 3aHUMAeT BaKHOE
MECTO B IIO3HAHMHM XWUMHH, a TaKKe ISl OIEHKH C TIO3WIUH DKOJIOTHUECKOU
0€30MMacHOCTH XapaKkTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M
YeJIOBEKa U PUPOJHYIO CPEey;

pa3BUTHE II03HABATEIIbLHBIX WMHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEW 00yJaronuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHUOOPETaTh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBHH C YKU3HCHHBIMH MOTPEOHOCTSMH, MCIIOJIb30BaTh



COBpeMeHHbIe MH(POPMAIMOHHbIE TEXHOJOTHH IS MOWCKAa M aHanu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS ACCOIMATHBHOIO M JIOTUYECKOTO
MBIILICHUS, HAaOII0JaTENbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTU, MPHU I[UIAHUPOBAHUU U TMPOBEJECHUU XUMUUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAHME y  oOOydalomuxcsi  yOSKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B PELICHUU TJIOOAIBbHBIX MpoOiieM
palMOHANBHOTO TPUPOAOIOIH30BAHUS, TOMOJIHEHUSI SHEPIeTUUECKUX PECYPCOB U
COXpaHEHHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEpEKHOTO
OTHOIIICHUSI K TMPHUPOAEC U CBOEMY 3JI0POBbIO, a TakXke NPUOOPETEHHsI OMbITa
UCIIONIb30BAaHUSl TIONYYEHHBIX 3HAHUM I TPUHATUS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B yueOHOM muiaHe cpenHero oouiero o0pa3zoBaHus npeaMeT «XUuMus» 6a3oBoro
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 001acTh « ECTECTBEHHO-HAyUHbIE IPEIMETHD.

OO01iee 4Kciio YacoB, OTBEAEHHBIX ISl U3YyYEHUs XMUMHH, Ha 0a30BOM YpPOBHE
cpeaHero ooiero oopa3zoBanus, cocrapisieT 68 yacoB: B 10 knacce — 34 yaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHudeckoll XMMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE M 3HAYCHUE B
MOJIYy4EHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpOEHUs OpraHu4YEeCKUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHbIE monoxeHus. CTpyKTypHble (HOpMYIIbI
OopraHu4eckux BemecTs. ['omomnorus, nzomepus. XuUMU4eCKas CBSA3b B OPraHUUECKUX
COEJIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccudukanuum opraHudyeckux BeniecTB. HomeHnknaTypa
OpraHUYECKUX COCIMHEHMHM (CHUCTeMaTH4ecKas) W TPUBHAJIBHBIE Ha3BaHUsA
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOABl HM3YyYEHHs BEUIECTB W MX IPEBPALLCHUM:
O3HAaKOMJIEHUE C 00pa3laMu OpraHMYECKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJCHHE U OINHUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHWYECKUX BELIECTB IIPH
HarpeBaHuu (IJiaBjieHue, OOyTrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHbBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psaAn. Meran u 3TaH —
NpPOCTEUIINE MPEJCTABUTENN AJIKAaHOB: (PU3MYECKHUEe U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMeUICHMs] U TOPEHMs), HaXOXKJIEHUWE B TPUPOJE, IOIYYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psAl. DTWIEH U MPONUIEH —
NPOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3MYECKHUe U XUMHUYECKHE CBOMCTBa
(peakuuMy  TUAPUPOBAHUSA, TAJIOT€HUPOBAHMS, TUApPATALMH, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyrtamaueH-1,3 u MertunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBa (peakuusi mnonumepuszanuu). [lomydeHue CHHTETHUYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOTHYECKUM psil. ALIETUIICH —
OpOCTEHIIMKA  MpeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (U3NYECKUEe U
XUMUYECKHME CBOMCTBA (peakuuyd THAPUPOBAHUS, TajJOr€HUPOBAHUS, THUJIpaTallu,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. beHson: cocrtaB, cTpoeHue, (U3MUYECKME U XHMMHYECKHE CBOMCTBa
(peakiu TaJOr€HUPOBAHUS W HUTPOBAHMS), MOJYyYEHHWE W MpPUMEHEHue. 107yon:
cocmas, cmpoenue, guzuyecKue u Xumuieckue ceotUcmea (Peakyuu 2aio02eHuposanusl



U HUMpOBanus), noayyenue u npumenenue. TOKCMUHOCTb apeHOB. ['eHeTHMueckas
CBSI3b MEXY YII€BOAOPOIAMHU, IPUHAIICKANUMU K PA3IUUHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 H NOIyTHBIE
Hedtanble ra3pl. Hedts u e€ mpoucxoxaeHue. CrocoObl mnepepaboTKku HedTH:
MEPEeroHKa, KPEKUHTI (TepMHYECKUH, KaTaluTU4YecKui), mnuposus. I[IpogykTsi
nepepaboTku HepTHU, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YyYECHHUS BEUIECTB M HX M[PEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liamMu IIacTMacc, KayuyKoB M pe3uHbl, Kojuiekuuu «Hedtb» u
«YTOoap», MOAECIMPOBAHUE MOJEKYJ YTJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncnenuss 1Mo ypaBHEHUIO XHMHUYECKOM peakmuu (Macchl, 0OBEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM NPOAYKTa PEAKLUU MO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHONI M 3TaHOJN: CTPOCHHUE,
dbuznueckue W XUMHUYECKHE CBOWMCTBA (pEaKIMU C aKTUBHBIMH METaIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHUE), MpUMEHEHHe. BomopoaHble CBSI3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa Ha OPTraHr3M YellOBEeKa.

MHoroaTomMHbi€ CIIUPTHL. DTUIICHIJIMKOJIb U [JIMIIEPUH: CTPOCHHE, (PU3NUYECKUe
U XMMHYECKHE CBOMCTBAa (B3aMMOAEHMCTBME CO UICJIOYHBIMH  METaJIaMH,
KaueCTBEHHAs] peakiusi Ha MHOTOATOMHBIC CHUPTHI). JleWicTBuEe HaA OpraHu3M
yesioBeKa. [[puMeHeHne riuieprHa U STUICHTITUKOJIS.

®deHol:  CTpOCHUE MOJEKYJIbl, (U3MYECKHME U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anbaeruapl U kemoHwvl. PopMasbIeTu, alleTalblerul: CTPOeHUE, (PU3NUIEeCKHe
U XMMHYECKHE CBOWCTBA (PEaKUMU OKHUCIIEHHS W BOCCTAHOBIJICHMS, Kau€CTBEHHBIC
peakilnn), NOJIy4eHHE U PUMEHEHHE.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCIOTh. MypaBbHHAs U yKCyCHas
KHCJIOTBI: CTpOEHHUE, (PM3MUECKHE U XMMHUYECKHME CBOMCTBa (CBOWCTBa, OOIIME AJIs
KJ1acca KUCJIOT, peakuus sTepudukaiun), noayyeHue u npumeHenue. CreapuHoBas U
OJIEMHOBAsI KHUCIIOTHI KaK MPEACTABUTEIN BBICIIUX KapOOHOBBIX KHCJIOT. Mblna Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

CrnosxxHble 3pUpbl KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
sapupoB. Kupwl. 'maponus xupoB. IIpumenenue >xupoB. buosoruueckas poib

KHPOB.
VYrneBoabl: cocTaB, KiaccuuKaiys yriaeBoaoB (MOHO-, U- U MOJIHCAXapUIbl).
['moko3a — mnpocTedmuii MOHOcCaxapua: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI,



du3nyecKue W XUMHUYECKHE CBOWCTBA (B3amMojeicTBUe ¢ TuapokcumoM memu(ll),
OKHUCJICHHE aMMHAYHBIM PpacTBOpoM okcumaa cepedpa(l), BoccranoBineHue, OpokeHne
TJIIOKO3BI), HAXOXJICHHE B TMPHUPOAE, MpPHUMEHEHHEe, Ouosornyeckas poJb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak NpuUpoaHble moJuMepbl. CTpoeHHE Kpaxmalia U
Hewnono3bl.  Pu3nueckue W XMMHYECKHE CBOMCTBAa KpaxMmaia (THIpOJIu3,
KAuECTBEHHAsI PEaKIUs C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJbl HW3yYEHHS BEUIECTB M HUX M[PEBPAICHUN:
MpOBe/IeHHE, HAOJIOJICHHE W OIHUCAHHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIEHHE HTaHOJIa
okcumoM wmeau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TJMIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKucCIEHHE aMMHA4YHBIM PACTBOPOM OKCHJA
cepedpa(l) u ruapoxkcumom wmenu(ll), B3ammonelcTBUE Kpaxmajaa € HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1O ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WMJIM NPOAYKTa PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4eckue COeIMHEHHUS.

AMMWHOKHCIIOTHI Kak amM(OTEepHbIE OpraHuYecKue coeAruHeHus. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe INIMIMHA). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkn kak TpUpOIHBIE BBICOKOMOJIEKYJIApHbIE coequHeHus. llepBuunas,
BTOpPUYHAs M TPETUYHas CTPyKTypa OenkoB. XHUMHYECKHE CBOWMCTBA OEIJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

OKCIEpUMEHTAIbHbIE METOJbI H3yYEHHMS BEHIECTB W UX MPEBpalllCHUN:
HAOJIOZICHUE W OMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OeIKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeTUHEHUs]

OCHOBHbBIC TOHSTHUS XUMHHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALMH, CPEAHSS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COEAMHEHUNA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEpUMEHTAIbHbIE METOJIbI H3YyYCHHUS BEHIECTB W UX MpEeBpallcHUM:
O3HAKOMJIEHUE C 00pasllaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MexXnpeaAMETHBIX CBA3EH MPU U3yUYEHUN OpraHudeckoil xumuu B 10
KJIaCCE OCYIIECTBIISIETCS Y€pe3 MCIOJIb30BaHUE Kak OOILIUMX €CTECTBEHHO-HAYUYHBIX



MOHSTUN, TaK M TOHATUMN, SBISIOMIMXCS CUCTEMHBIMHU IS OTACNIBbHBIX NMPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHATHUSA: SIBICHUE, HAy4YHBIM (hakT, TUMOTE3a,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KJIAacCU(PUKAIMs, NEPUOIUYHOCTh, HAOIIOAEHUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: Marepus, SHEprus, Macca, aTroM, 3JEKTPOH, MOJIEKYJa,
HEPreTUYECKU YPOBEHbB, BEIIECTBO, T€NO0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBa,
¢u3nUecKre BeIUYNHbI U €MHUIBI UX U3MEPEHUSI.

buonorusi: kneTka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH aKTUBHBIE BemiecTBa (OENKH, YIJEBOIBI, KHUPHI,
bepMeHThI).

['eorpadusi: MuHEpasbl, TOpPHbIE TMOPOJBI, IMOJIE3HBIE HCKOMaeMmble, TOILIUBO,
peCypcehl.

TexHosorus: NUIIEBbIE MPOITYKThl, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOLIIE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHWE TIperaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMHUECKHUH 351eMeHT. ATOM. Sipo aroma, U30TOIbI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTHYecKre YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, pP-, - 3JIeMEHTHI.
Oco0OeHHOCTH pacmpeliesIeHUus] JJEKTPOHOB IO OpOUTAlIsIM B aToMax JJIEMEHTOB
NEPBBIX YETHIPEX NMEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnognueckuit 3akoH u Ileprnonnueckas cucrema XUMUYECKUX dJIEMEHTOB /1.
. MenneneeBa. Csizb MNepuoauyeckoro 3akoHa u llepumomnyueckoil CHCTEMBI
xumuyeckux snemeHtoB JI. M. MeHneneeBa ¢ COBpPEMEHHOW TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHMS CBOICTB XUMHYECKMX D3JIEMEHTOB U
o0pa3zyeMbIX UMM MPOCTHIX U CI0KHBIX BEUIECTB 0 TPYIIaM U NiepuojaM. 3HaueHHe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBsI3b. BHJIbBl XUMHYECKOM CBS3U
(KOBaJICHTHasi HEMOJISIpHAasT M TOJIApHAsl, MOHHAs, MeTajinueckas). MexaHU3MbI
oOpa3oBaHUs KOBAJCHTHOW XMMHYECKOW CBsi3U (OOMEHHBIH UM JIOHOPHO-
akuentopHsiil). BomopomgHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYJIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHHUSI. 3aKOH IMOCTOSTHCTBA
COCTaBa BeEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBa
BELIECTB OT TUIIA KPUCTAIUIMYECKON PELIETKH.



[IoHsiTve O HAUCHEpPCHBIX cHUCTEMAX. VICTMHHBIE W KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10J1s BelIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenknarypa
HEOPTaHUYECKUX BEHIECTB. ['€HEeTHYecKas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

XUMHUYECKAsT  PEaKIus. Knaccudukamums  XUMHUECKMX  pEakIuid B
HEOPTaHUYECKOM U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MacChl BEIIECTB, 3aKOH
COXPAaHEHHUS U MPEBPALICHUS SHEPTUU [P XUMUYECKUX PEAKLIHSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3lMyHbIX (pakTopoB. OOpaThMbie
peakuuu. XUMHUYECKOE paBHOBecue. @DakTOpbl, BIHSIOIIME HA COCTOSIHUE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTponuTuyeckas auccouuanus. CunbHble U ciadble 3neKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

ODKCHEPUMEHTAIBHBIE METOJBl M3YYCHMS BEIIECTB W UX MPEBPALICHUM:
neMoHcTpanust Tabmun «llepronuueckas cucrema xumuueckux anemeHtoB 1. .
MenneneeBay, H3ydeHUE MOJEICH KPUCTAUIMUECKUX PEMIETOK, HAOMIOJCHUE W
ONKCAaHHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKEeHUE MEPOKCUIA
BOJIOpPOJA B NPUCYTCTBUM KATAIU3aTOPA, ONPEIEIIEHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIIBI0O YHUBEPCAIBLHOIO WHIUKATOpA, PEaKIMd MOHHOTO OOMEHa), MPOBEJICHUE
IIPaKTUYECKON paboThl «BiusHuEe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuum».

PacuérHble 3anaumn.

Pacy€éTtel 1O  ypaBHEHHSIM XUMHYECKHX pPEaKUuMid, B TOM  YHUCIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C WCMOJIB30BAHUEM IOHITUSA «MaccoBas JOJIA
BEIIECTBAY.

Heoprannuyeckasi xumus

Hewmeramnel. [lonoxxenne nemeramwios B [lepuoanueckon cucreMe XuMHYECKUX
sanemenToB [[. . MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MYECKUE
CBOMCTBa HEMETAJJIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpe KUCIOpOa, CEphl,
dbocdopa u yranepona).

XHWMHUYECKHE CBOMCTBA BaXKHEWIIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
docdopa, yriepoaa u KpEeMHUS) U UX COCTUHEHUN (OKCHUJIOB, KHCIOPOICOAECPKAIIIIX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramibl. [lonoxenne meramnoB B Ilepuoamyeckon cucTEME XUMHYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JIOUYEK
aToMoB MeTauioB. OOmme Qusnyeckue cpoiicTBa MetaioB. CIjlaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XHUMUYECKHE CBOWCTBA BAXKHEUIIMX METAIUIOB (HATPUM, Kaluid, KaJbLIH,
MarHui, amfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUM.

OOmue cnocoObl monydeHus: MeTaioB. [IpuMeHeHHe MeTamioB B OBITY U
TEXHHUKE.

ODKCHEPUMEHTAIbHBIE METOJIbl M3YYCHMSI BEIIECTB W UX MPEBPALICHUIA:
M3yYEHHE KOJUJIEKIMU «MeTauibl U CIUIaBbl», 00pa3liOB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/lad, HaOJIOJEHUE M OMNUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBUE THAPOKCHIA ATIOMHHHUS C pPacTBOpPaMHU
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacu€ter Macchl BemecTBa WM 00BEMA Ta30B IO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce€ WM OOBEMY OJIHOIO M3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00BEMA, KOJUYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIUH, €CIIM OJTHO U3
BEIIECTB UMEET ITPUMECH.

X¥MHUS U KU3Hb

Ponp xumun B 0OECIEUEHUM SKOJIOTUYECKOM, HHEPreTUUYECKOM U MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAuUUHBI. [loHATHE O Hay4YHBIX METOJaX MMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBienus 06 OOMIMX HAYYHBIX MPUHIMIIAX ITPOMBIIIJIEHHOTO MOJyYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEUIECTB M MATEPUATIOB. BAXKHEHIINE CTPOUTEIBHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHUaibl, KpaCKH, CTEKJIO, KepaMHKa, MAaTEPHUAJIbI
JUISL DIICKTPOHUKH, HAHOMAaTEPpHaJIbl, OPTaHUYECKUE U MUHEPAITbHBIC YI0OPCHHMS.

XuMusg W 3I0pPOBbE UEJIOBEKA: IMpaBWia MCIOJb30BaHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBujia 0€30MaCHOTO MCIOJIB30BaHUS MpenapaToB ObITOBOM XWMHH B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXnpeIMeTHBIX CBSI3€H MPU W3YyYEHUHU OOIIeH U HeOpraHUYECKON
xuMuH B 11 Kacce oCyliecTBIsETCS YEpe3 UCTIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHATUH, TaK WU TOHSTUW, SIBJISIIOIIMXCS CHUCTEMHBIMHU ISl OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAY4YHBbIC IIOHATHS: HAy4dHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpHUsS, aHAIM3, CHHTE3, KiacCHU(pHUKAIUsA, IEPHOIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusuKa: mMarepus, SHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUECKHE BEIWYMHBI M CAUMHHUIIBI HX
W3MEPEHUS, CKOPOCTh.



buonorus: knerka, opraHusM, OKocucTtema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MHHEpaJIbl, TOPHBIC TOPOJIBI, ITOJIC3HBIC HCKOIAeMble, TOILIUBO,
peCypChI.

TexHoNOrMsI: XUMHUYECKass MPOMBIILICHHOCTh, METAJUTYPrHsi, MPOU3BOACTBO
CTPOUTEILHBIX MAaTEePHANIOB, CEIbCKOXO3SWCTBEHHOEC IIPOW3BOJICTBO, ITHINEBAs
IMPOMBINIJICHHOCTh,  (papMarieBTUYeCKass  MPOMBINUICHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX TpernapaToB, IMPOM3BOJCTBO KOHCTPYKIMOHHBIX MAaTepHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4aloNIMMHUCS TPOrpaMM  cpeAaHero obmiero oOpa3oBaHus  (JIMYHOCTHBIM,
METalpeJMETHBIM U NpeAMeTHhIM). HayuHo-meTroaumueckoil OCHOBOM  is
pa3pabOTKN TUTAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOTPAMM CPETHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATEIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM TOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS TpeaMera «XUMHUS» Ha YpPOBHE CPEIHETrO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYaIOIIUMHUCS POCCUMCKON TpakIaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCSi PYKOBOJICTBOBAaThCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA yCTaHOBKaMHU, NPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYpbl M CIIOCOOHOCTH CTaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeAMeTa «XHUMHS» JIOCTUTAIOTCS B
CANHCTBE Yy4eOHOM W BOCHUTATEIBHOM JIEATEILHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH U
ujeagaMu pOCCUMUCKOTO IPakIaHCKOTO OOIIECTBa, MPUHATHIMU B O0OIIIECTBE HOPMAMH
W TpaBUJiaMU  TIOBENICHMS, CIIOCOOCTBYIOIIMMHU  TIpolleccaM  CaMOIIO3HAHMS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTU OOYUaIOIINXCS.

JInyHOCTHBIE  pEe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
chOpPMHPOBAHHOCTh OMBITA TO3HABATEIBHOM ¢ TPAKTUYECKON JCSATEIHHOCTH
oOyyJarommxcsi Mo peanu3aluy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHHS O0YYarONUMHUCA CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOS3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS] O COIMAJIBHBIX HOpPMax U TMpaBWIaX MEXIUNIYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOU NEATETLHOCTH TPU CO3/IaHUU YIEOHBIX
MIPOCKTOB, PEIIEHUN y4eOHBIX M TO3HABATEIBHBIX 3a/1a4, BBHITTOJIHCHUH XUMHYECKHUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHSs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUYECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO AOCTHXKEHUS HAYKH €CTh pe3yJbTar
JUIUTEIbHBIX ~ HAOJMIOACHUM,  KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEAYIOIIEM aHAIN3E
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
MPUHAMATh OCO3HAHHBIE pELICHUS, OPUEHTUPYSICh HA MOpPaJbHO-HPABCTBECHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHE M TOCTYNKH CBOMX TOBApPHUILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TOCJIEACTBUU ITHX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHs LEHHOCTEH 370poBOoro U  Oe3omacHoro oOpasza  KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

cOOMIO/IeHUs TpaBwi Oe30macHOro oOpalieHusi ¢ BeleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl [IEHHOCTHM TMPaBWI  HWHJIUBUAYAJIBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCIEACTBUN W HEMPUATHUS BPEAHBIX MPHUBBIYEK (YHMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
NesATEIbHOCTH, O0IIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSATEINbHOCTH;

YCTAHOBKHM Ha aKTMBHOE yYacTHE B PEUICHUU MPAKTUUYECKUX 3a7a4 COLUATbHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCU pa3IuvyHOro poja, B TOM
YHCJIe HA OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;



YBaXKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYaJbHOW  TPaeKTOpPUU
oOpazoBanus, Oyayriei npodeccnn u peann3anui COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH IeJIeCOOOPA3HOTO OTHOIICHUS K TMPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsl TIJ100aIbHOTO XapakTepa »SKOJOTUYECKUX MpoOJeM, BIUSHUSA
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH UCIOJIb30BAHUS JOCTHXKECHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHHS;

AKTUBHOT'O HEMPUATHS IEUCTBUN, IPUHOCIIINX BPEIl OKPYKAOMIEH TPUPOTHON
cpele, yMEHHUsI TPOTHO3UPOBATh HEOJATONPHUSATHBIE 3KOJIOTHMUYECKHE TOCIEIACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOrO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKOU KYJIbTYPHI,
OMBITA AEATEIBHOCTH KOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS
UMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIIMAJIIBHOM MpPaKTUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUN XeMOpoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMUPOBAHHOCTU MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHenuUKd XUMHUM KaK HAayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATILHOTO HAYYHOTO MBIIUJICHUS, CO3JIaHUM I€JIOCTHOTO
MpECTaBICHUs] 00 OKPYXalolleM MHpPE KaK O €IUHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U PEHICHUH MpoOJIeM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0COOO0M 3HAYMMOCTH XMMUH JJISI COBPEMEHHOM ITMBUIU3AIUH:
B €€ I'yMaHHUCTUYECKOM HANpaBJICHHOCTU M Ba)XHOW POJM B CO3JaHMM HOBOHM 0a3bl
MaTepUaIbHONW KYJbTYPhI, PEIICHUU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DHEPreTUUYECKOM, THUINEBOM U  3KOJOTHYECKOU
0e30macHOCTH, B Pa3BUTHH MEAUIIMHBI, OOCCIICYCHUHN YCIOBUN YCIIEUTHOTO TpyJa U
HKOJIOTUYECKH KOM(DOPTHOM KU3HH KAXKIOTO WICHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM  TPaMOTHOCTH: TOHUMAaHUA  CYIIHOCTA  METOJOB
MO3HAHUS, HUCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JUIsl aHaM3a U OOBSCHEHUS SIBJICHUI OKPYXAIOIIEro MHpa U
MPOUCXOMSIINX B HEM W3MEHEHHWH, YMEHUS JieJlaTh OOOCHOBAHHBIC 3aKJIIOYCHUS HA
OCHOBE HAay4HBIX (PAKTOB M MMEIOIINXCS JAHHBIX C IEJIbIO MOTYyYEHHUS JOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HMCIOJIb30BaTh XHMHUYSCKHAC 3HAHHS IS
pelIeHus Mpo0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTHBHOMY IIOJIyYCHHIO HOBBIX 3HAHMA TI0 XUMHHA B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

UHTEepeca K O0COOCHHOCTSM TpyAa B pasiUuYHBIX cepax mpodeccHoHanbHOIM
JESITEIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHUS Y4e€OHOro mnpeaMera «XHMHsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3Ha4YUMBbIC TUISI (dopMupoBaHus MUPOBO33pEHUS oOyuarommxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAay4YHbIE IOHATHS, OTpa)KaroIiue
LEJIOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEMBbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHUs, SBJICHHE,
IPOLECC, CUCTEMA, HAy4YHbIM (paKkT, MPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yHHUBEpCajJbHble yueOHbIE IEHCTBHUS (IIO3HABAaTEIbHbIC, KOMMYHUKATHUBHBIC,
pEryJsTUBHBIE), oOecnieunBarome (HopMUpoBaHHE (PYHKIUOHAIBHONM I'PaMOTHOCTH
U COLIMAJIBHOM KOMITETEHLIUH 00YYaroluXcsl;

CHOCOOHOCTh O0YYaIOIIMXCSI UCHOJIB30BaTh OCBOCHHBIE MEXAUCLUUILIIMHAPHBIC,
MHUPOBO33pEHUYECKHE 3HAHMS W  yYHUBEpCajbHble  Yy4eOHble  JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHble  pe3yibTaTbl OTPAXAlOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU I€UCTBUSIMU.

OBaanenue YHHMBEpPCAJIbHBIMH yueOHBIMU MO3HABATEJIbHBIMH
NEHCTBUAMM:

1) 0a3oBble JIOrHYecKme JAeCTBUSI:

CaMOCTOATENLHO (POPMYJIMPOBATh U aKTyalIM3UPOBAaTh MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpUBAaTh;

ONpENENATh LENH JEATEIbHOCTH, 3aJaBas M[apaMeTpbl M KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh IMPU OCBOCHUU 3HAHUI MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICNISITh XapaKTepHble NPHU3HAKU MOHATHUM M YCTAHABIMBATh UX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHS Ui OOBSICHEHHS OTAENbHBIX (DaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUSA U KPUTEPUHU JIJIS KIIACCU(DPUKAIIMU BEIIECTB U XUMHUYECKHUX
peaxKLuii;



YCTAHABJIMBATh  NPUYMHHO-CJIECJACTBEHHBIE  CBA3M  MEXKAY  HU3y4YaeMbIMU
SIBJIICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHbBIC, JACAYKTUBHBIC, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHATh B NPOLECCE MO3HAHUS, MCIOJb3yEMbIE B XHUMHH CHMBOJUYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKHMA
3HAK (CUMBOJ) 2JIEMEHTa, XUMU4ecKkast GopMya, ypaBHEHHE XUMHUECKOW peaKIuu —
OpU PEIICHUH YYEOHBIX I[TO3HABATENIbHBIX W MPaKTUYECKUX 3aJad, MPUMEHATH
Ha3BaHHBIC MOJICJbHBIC MPEACTABICHUS NJIs1 BBISBICHUSA XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAaMH METOJOB HAy4YHOTO IIO3HAHHS BEIIECTB U XUMHUYECKHUX
peakuuii;

(bopMyIMpOBaTh LENH U 3a/1a4U UCCIEAOBAHUS, UCIIOIb30BATh MOCTABIECHHBIE U
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA
U OCHOBbl i (OPMHUPOBAHMUS THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABbIKAMU  CAaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA W NIPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAOIIOAATH 33 XOJOM
Ipolecca, CaMOCTOSTENbHO TMPOTHO3UPOBATH €ro pe3ysibTar, (POpMYIHpPOBATH
00O0OIIEHNS] U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YNbTATOB HCCIIECIOBAHUA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOM  HCCIEAOBATENbCKOM UM MPOCKTHOU
NEeSATEIbHOCTH, IPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY
METO/IOB pEUICHUsl MPaKTUYECKHX 3a/ady, NPUMEHEHUIO pa3IUYHbIX METOOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCA B  Pa3IMYHBIX HCTOYHUKAX HHPopmaruu  (Hay4HO-
NOMyJsipHAs IUTEPATypa XUMHUUECKOTO COJEPKAHMS, CIIPABOYHBIE TOCOOUS, pECYPChI
WuTepHera), aHanu3upoBaTh HHGOOpPMALMIO pa3IMYHBIX BUJIOB U (opM
MPEACTABIICHUS], KDUTUUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEPOTUBOPEUNBOCT;

dbopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3JIMYHBIE METOJBI TP TIOUCKE U
orObope wuHbOpMalMKM, HEOOXOJMMOM JUIsi  BBINIOJIHEHHUS  Y4eOHBIX  3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  HWCIOJB30BaHUA WH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BRIOUPATh ONTUMANIbHYIO (pOpMY mpecTaBieHus nHGopmMaIuu
(cxembl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);



UCIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHboOpMaIMeli: MPUMEHATh MEXIpeaIMeTHble (PHU3UYecKue W MaTeMaTUYEeCKHe)
3HaKH U CUMBOJIBI, POpMyJIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh M  NpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJIsJHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH AeliCTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI B XOJie AHMANora W/Win
JUCKYCCHUH, BbICKA3bIBaTh UJIEU, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHMS IIPEIIOKEHHON 3a/1a4H;

BBICTYNIaTh C IIpE3CHTAllMEd pPE3yJIbTaTOB I1O3HABATEIBHON J1€ATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMM TPU BBIMOJTHEHUU
XUMHYECKOTO 3KCIEPUMEHTa, MPAaKTHYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajlu3alii yueOHOro npoekTa U (opMyJIupOBaTh BBIBOBI 1O
pe3ysibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYTEM COIJIACOBaHMS MO3ULMUI B XOJ€
o0CcyXeHusI 1 OOMEHA MHEHUSIMHU.

OgiajeHHe YHUBEPCAJbLHBIMU PErysiTHUBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIFHO ITUTAHUPOBATh M OCYIIECTBIATH CBOIO I103HABATEIHHYIO
NESTENIbHOCTD, ONpenensiss e€ Lead MW 3aJadyd, KOHTPOJIMpOBaTb M 1O MEpe
HEOOXOJUMOCTH  KOPPEKTHUPOBATh IpEAjiaraeMblil  aNroput™M JAEUCTBUA  Ipu
BBINIOJIHEHUH Y4YE€OHBIX M MCCIENOBaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3¢ (}eKTUBHBI €MOCOO WX pEHeHHs € Y4YETOM IMOJYy4YEHUsS HOBBIX 3HAHUUA O
BELIECTBAX U XUMUYECKUX PEaKLUsX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHBIE PE3YIIBTATHI OCBOCHMS Kypca «OpraHnyeckast XuMHsD> OTPaKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABJICHUM O  XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B ITO3HAHUU SIBJICHUN TIPUPOJBI,
B (OpPMUPOBAHMM MBIIUICHUSI W KYJbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHOU
I'PaMOTHOCTH, HEOOXOJUMOW /Jisi pelleHHs] MPaKTUYECKUX 3a7ad M SKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBbIO U MMPUPOIHOI cpele;

BJIAJICHUE  CHCTEMOM  XUMMYECKMX  3HAHMH,  KOTOpas  BKIIIOYAeT:
OCHOBOTIOJIAraloIUe MOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, JJIEKTPOHHAsE 0007104Ka
aToMa, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, XHUMHUYECKas CBA3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJb, MOJIApHAas Macca,
MOJISIpDHBIA  O0OBEM, YIJIEPOAHBIA CKeNeT, (QPYHKIMOHAIbHAS TpYINa, paauKa,



WU30MEpUsl, U30MEPhI, TOMOJIOTHUYECKHUI Psi/I, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPO U
a30TCONEepKAINEe  COCNWHECHHS, MOHOMEp, TMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIC ~ COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOpUSl CTPOCHUS
opranndeckux BemecTB A. M. ByrtnepoBa, 3aKOH COXpaHEHHSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMSI,
JIeKAIIUe B OCHOBE IIOHWMAHUS TIPUYUHHOCTH M CUCTEMHOCTH XUMHUYCCKUX SBICHUM,
(haKTOJIOTUYECKUE CBEIEHUS O CBOWMCTBAX, COCTaBE, IMOJYyYEeHWH U O€30MacHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHX BEIIECTB B OBITY M MPAKTHYECKOU
NeSATEeIbHOCTH YEJI0BEKa,;

chOpPMHPOBAHHOCTh YMEHHUI BBISBJIATh XapaKTepHbIE NPU3HAKU TOHATUMH,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME IOHSATHS TIPH
OIMMCAHWH COCTaBa, CTPOCHUS U MTPEBPAIICHUN OPTaHUYECKUX COCTMHEHUI;

chOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XHWMHUYECKYIO CHUMBOJIUKY JIJIS
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON) popmy
OpPTaHUYECKUX BEIIECTB M YPaBHCHUN XUMUYCCKUX PEAKIIMHA, N3rOTABIMBATH MOJCIN
MOJICKYJT OpPTraHWYECKHWX BEMISCTB JUIT WUIIOCTPAIMM WX XHUMHYECKOTO W
MIPOCTPAHCTBEHHOTO CTPOCHHSI,

c(OpPMHPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIICKHOCTh HU3YYECHHBIX
OpraHMYECKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJIAcCy/Tpynmne CcoeauHeHUd (YTJIeBOMOPOIbI, KHCIOPOJA M  a30TCOASpKaIlne
COCIMHCHUS, BBICOKOMOJICKYJSIPHBIC COCAWHCHHS), JaBaTh WM Ha3BaHHUSA TIO
cuctematudyeckoir Homenkiatype (IUPAC), a Takke mNpUBOAUTH TpPUBUAIBHBIC
HA3BaHUSl OT/AEJbHBIX OPraHMYECKUX BEIIECTB (PTWIICH, MPOMWICH, AaleTUJIeH,
ATWICHIJIMKOJb, TIUIEPUH, (QeHo, (opMallbIeTHa, aleTalbJerul, MypaBbHUHAS
KHCIIOTa, YKCYCHAsl KHUCIIOTa, OJICMHOBAs KUCJIOTA, CTCAPUHOBAS KHUCIIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUIUH);

chOpPMHPOBAHHOCTh YMEHHSI OINpPEACNATh BHJIBI XWMHUYECKOW CBS3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHUS TIPUMEHATH TIOJOKCHHUSI TEOPUHM CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa 1 00BSICHEHHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE
U XHMHYECKHE CBOMCTBA THUNUYHBIX TPEICTABUTENICH PA3JIMYHBIX KJIACCOB
OpraHUYeCKuX BeIIeCTB (METaH, 3TaH, dTUJIEH, NMPOMUJIEH, alleTWIeH, OyTraaueH-1,3,
MeTwiOyTagueH-1,3, 6eH30J, METaHOJ, 3TaHOJI, ATUJICHTJIUKOJb, TIUIEPUH, (HEHOI,
aleTanbACTH, MypaBbUHAS M YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, HeJUIHI03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIy HUMHU
YpaBHEHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKIMH C HCIOIb30BAHUEM

CTPYKTYPHBIX (hOpMYT;



c(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPHU30BaThb HCTOYHHKHU YTIEBOIOPOIAHOTO
CBIpbs (HEPTH, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI UX MEPepabOTKU U MPAKTHIECKOE
IPUMEHEHHE TPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh yYMEHHUW NPOBOJUTH BBIUYUCIECHHUA 1O XHMHYECKUM
ypaBHEHUsAM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIH HPOAYKTA
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOIHMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIINH);

c()OpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX
HAy4YHOTI'O [TO3HAHHUSI, HCIIOJIb3YEMBIX B XUMHUH IIPU U3YYEHUH BEIIECTB U XUMHUYECKUX
sBJIeHUH (HaOJI0EHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJEIMPOBAHUE), UCIIOIb30BATh
CUCTEMHBIE XUMHYECKUE 3HAHMS JUI PUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM,;

c()OPMUPOBAHHOCTh YMEHHMI COOJIIOJIaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyaoi u 1aboOpaTopHbIM OOOpYIOBaHMEM, a TaKXKe IpaBHiia OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C WHCTPYKIMUSMHU IO BBINOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUM IUJIAHUPOBATh M  BBIIOJHATh XHUMHYECKUUI
HKCIEPUMEHT (TPEBpallleHUs] OPraHMYECKUX BEIIECTB IIPU HAarpeBaHUU, MOTY4YECHHE
STWICHA U U3yYECHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPIaHMYECKUX BEIIECTB,
JeHaTypauus OEJIKOB IIPU HAarpeBaHUH, IBETHBIE PEAKIIMH OEJIKOB) B COOTBETCTBUU C
IpaBUIaMHU TEXHUKH 0€30MacHOCTH MPU OOpAIIEHUH C BEIIECTBAMH U JIa0OPATOPHBIM
00OpylI0BaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO IKCIEPUMEHTa B (hopme
3allCU YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpoBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHPOBAHHOCTh YMEHUI KPUTHYECKHM aAHAJU3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIO, TOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOMU
uHpopManuu, IHTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh npaBuia 9KOJIOTUYECKHU
L€JIecCO00pa3HOro TNOBEACHUS B OBITY W TPYIOBOM AESATENBHOCTH B IEJSIX
COXpaHEHHUs] CBOEr0 3J0pPOBbS M OKpY)KaroUed NPUPOJHON Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHMCTBUSI HA >KUBBIE OPraHU3MblI ONPEACIEHHBIX OPraHUYEeCKUX
BEIECTB, MOHUMasi cMmbica mnokazatens [IJIK, mosicHaTe Ha mnpumepax CrocoObl
YMEHBUIEHUS U NPEIOTBPAILECHHS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA,;

JUIsi OOy4aronIMXcsi ¢ OTPaHUYEHHBIMUA BO3MOXKHOCTSMHU 3J0POBBS: YMEHHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAX [O3HAaHUS BEIECTB H
XUMHUUYCCKHUX SIBJICHUM;

JUIS  CIIEMIBIX W CcHabOBUIAIIMX OOYYalOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTteMy oOo3HaueHui JI. bBpaiins mis 3anmmcu XUMHYECKUX

dbopmyiL.



11 KIIACC

[IpeameTHble pe3yabTaThl OCBOCHUS Kypca «O01mias u HeopraHu4ecKas XuMHs»
OTPAXKAOT:

cOPMHPOBAHHOCTh  MPEACTABICHUH: O  XUMHYECKOH  COCTaBJISIOMICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SIBIICHUN TPUPOIBI,
B (OpMUPOBAHUM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl PEHICHHUS MPAKTHYECKUX 3a7a4 U DKOJIOTHUYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MMPUPOIHOM cpeie;

BJIAJICHUE  CHCTEMOM  XMMHYECKMX  3HAHUM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralONIUe TOHATHS (XUMHUYECKHI JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJIIEKTPOHHBIE OpOUTAIM AaTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAasi, UOHHAs, METAJUTMYECKAs, BOJIOPOJIHASI), KPUCTAJIMYECKAsT pelIETKa,
TANBl ~ XMMHUYECKUX  PEAKLUMM, PacTBOp,  BJEKTPOJUTHI,  HEAJIECKTPOJIUTHI,
DNEKTPOJIMTUYECKAS] ~ JAUCCOLMALHNS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON pEaKIMHU, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON JUCCOLMaluy, nepuoauueckuii 3axkoH /. 1. Menaeneesa, 3akoH
COXPAHEHHS] MACChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUA SHEPTUM IIPU
XUMHUUYECKUX  PEaKlMsaX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIME B OCHOBE ITOHMMAHUS MPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (DAKTOIIOrMUECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€30MacHOM HCIIOJIb30BAHUN BAKHEHIIMX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEpHbIE MPU3HAKUA TOHSTHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME TMOHSITUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIS
coctaBieHuss  (GoOpMyd  BEUIECTB U YpPaBHEHUH  XUMUYECKHX  PEaKLUi,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BEWECTB (yrapHbld Ta3, YIJIEKHUCHbIA Tra3, aMMHAK, Tami€Has
U3BECTh, HETaIIEHAsI U3BECTh, MUThEBAS COJ/IA, MUPUT U IPYyTHE);

c(hOpMUPOBAHHOCTh YMEHUMN OMNpEIEsATh BAJEHTHOCTb M CTENEHb OKUCIICHHS
XAMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIWYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHasl, MOHHAsA, METAJUIMYECcKasi, BOAOPOJHAsA) B COCIUHEHUSX, THUI
KPUCTAUTMYECKON PEMIETKH KOHKPETHOTO BeIeCTBA (aTOMHAsl, MOJICKYJIsIpHas,
MOHHAs, METaJUIM4ecKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMUBAThH MPUHAJICKHOCTH HEOPTAHUYECKUX
BEIIIECTB M0 UX COCTaBY K OMNpPEACIEHHOMY KJIACCY/TPYyNIe COCIUHEHHWH (IMPOCTHIC



BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJbI, OCHOBAHUS, KHUCIOTHI, aM(pOTEpHBIC
TUJPOKCHU/IBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUH PACKPBIBATh CMBICII Iepruoandeckoro 3akona [[. U.
MenpeneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh IEKTPOHHOE CTPOSCHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepmonnyeckoil CUCTEMBI XUMHUYECKUX
anemeHToB [I. M. MeHnaeneeBa, WUCHONB3ys MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTANNY», «IHEPreTUYECKUE YpPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMUMHYECKUX JJEMEHTOB M HMX COCIAMHEHUN MO NEpUoJaM M TpyIIaM
[leprognyeckon cucTeMbl XUMUYECKUX dnemMeHToB []. 1. Menneneesa;

chOpPMHPOBAHHOCT, ~ YMEHUW  XapakTepu30oBaTh  (OMHUCHIBaTH)  OOIIHE
XUMHUYECKME  CBOWCTBA  HEOPraHWYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYLIECTBOBAHWE TIE€HETUYECKOW CBS3M MEXKIY HEOPraHWYECKUMHU
BEILECTBAMH C ITOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHUS KIACCH(PUUUPOBATH XHUMHUYECKUE PEAKUUU TI0
pa3NUYHBIM MpU3HAKaM (YUCIYy M COCTaBy pEarupyrolldX BEIIECTB, TEILUIOBOMY
3p¢dekTy peakuuu, U3MEHEHUIO CTENEHEH OKHUCIEHHs 3JIEMEHTOB, OOpaTUMOCTU
peakuuy, y9acTHIO KaTajlu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBIIATh YPAaBHEHHUSA PEAKLUMA pa3InyHBIX
TUIIOB, TIOJIHBIE M COKPAIEHHbIE YpaBHEHUS PEAKIM MOHHOTO OOMEHA, YYHUTHIBAS
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,

C()OPMUPOBAHHOCTh ~ YMEHHI  MPOBOAUTH  peakUWH, MOATBEP)KAAIOIINE
KAUECTBEHHBI COCTAaB pa3IMYHbIX HEOPraHMYECKUX BELIECTB, pPacloO3HaBaTh
OMBITHBIM IMYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHHMUYECKHUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~ YMEHHUH  pacKpblBaThb  CYIIHOCTb  OKHUCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTAaBJICHUS JJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUW OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOH
pEeaKlMM OT Pa3IUYHBIX (AKTOPOB; XapaAKTEP CMEIICHUS] XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3aeiicTBus (npuniun Jle llarenke);

c(OPMUPOBAHHOCTh ~YMEHHUH  XapakTepu30BaThb XHUMHUYECKHE IPOLIECCHI,
JeXaluye B OCHOBE IMPOMBINUIEHHOTO TNOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOMIMX HAy4YHBIX MPUHLHUIAX H
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C HCIIOJIB30BAHUEM
MOHSITUS «MacCOBas JI0JIsl BEIIECTBA B PacTBOPE», OObEMHBIX OTHOIICHUN Ta30B NpU
XUMUYECKUX PEaKlMsX, MacChl BEIIEeCTBAa WM 00bEMA Ta30B IO H3BECTHOMY



KOJIMYECTBY BEIIECTBA, MAacCe€ WU OOBEMY OJHOTO M3 yYAaCTBYIOIIHUX B PEAKIIUU
BEIECTB, TEIUIOBOTO 3((deKTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPAILCHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOAATh IMpaBUJIa IMOJb30BAHUS XWMHYECKON
MOCy/IO W J1Ta0OpaTOpHBIM O0OpPYJIOBaHHMEM, a TakXKe IIpaBujia OOpaIleHUs C
BEIIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSAMH MO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMHUPOBAHHOCTh yYMEHUW IUIAHUPOBATh M  BBINOJHITh XUMHYECKUN
AKCTIEPUMEHT (pasfioKeHHE IEepOKCHAa BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONPEAEICHUE CPEelIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO MHIUKATOPA,
BIUSHUAC PA3JMYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKON pEaKIuH, pPeaKiuu
MOHHOTO OOMEHA, KayeCTBEHHBIC peakuuu Ha Ccyiabdar-, xkapOboHaT- U XJIOPHUI-
aHUOHbI, HA KATMOH aMMOHHS, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady IO TeMaM
«Mertamnb» 1 «HemeTtamiby) B COOTBETCTBUM C MPAaBUIIAMU TEXHUKU 0€30MacHOCTH
npu oOpalieHur C BEHIECTBAMH U J1aOOpaTOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH
pe3yabTaThl  XUMHUYECKOTO  OJKCIepuMeHTa B ¢dopMmMe 3amucud  ypaBHEHUH
COOTBETCTBYIOIIMX peakiuii u (QopMyaupoBaTh BBIBOJAbI Ha OCHOBE JTHX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yYMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJY4aeMYyK0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHUU co0o1aTh IpaBuia AKOJIOTHYECKHU
1[eJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOH JCSATENBHOCTH B IIEJSIX
COXPAaHEHHUsI CBOETO 3JI0POBbS M OKPYXKAIOIIEW NPUPOJHOW Cpenbl, OCO3HABATh
ONACHOCTh BO3JCHCTBUSA HA WBBIE OPraHU3MBbI ONMPEACIEHHBIX BEUIECTB, TOHUMAs
cmpicnt mokazatenss IIJIK, mnosicHATe Ha mnpuMmepax crnocoObl YMEHBIIEHUS U
MPEIOTBPALLIECHUS UX BPEAHOIO BO3IEHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi OOyYaromMXcsi ¢ OTPAaHUYECHHBIMUA BO3MOXKHOCTSMU 370POBBS: YMEHHE
NPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JIOCTYIIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

I CJENBbIX W CIA0OBUIAIIMX OOYyYalOIMUXCS: YMEHHE HCMOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaims nis 3anmmcu XHMHYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmet oprannueckoil xuMun. Teopus
1.1 CTp OCHUSI 0p TaHUYECKUX CO€E I/IHeHI/I;I) A 3 bubmorexa LIOK
' p p A ) https://lesson.edu.ru/04/10
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa HOK
' pedl yr AOPOA https://lesson.edu.ru/04/10
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' QJIKaINEHBI, AJTKUHBI https://lesson.edu.ru/04/10
bu6mmoteka Ilox
2.3 A 2
POMATHHACCIHE YIIICBOOPO/IbI https://lesson.edu.ru/04/10
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://lesson.edu.ru/04/10
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
A .D
3 Crprl. Geron 3 https://lesson.edu.ru/04/10
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CrnoxxHbie Y(UPBI

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

bubnunorexa LIOK

33 YTaeBO/E 3 https://lesson.edu.ru/04/10
Wroro no pazueny 13
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6nmoreka IIOK
4.1 AMUHBI. AMHUHOKHUCIIOTBI. beaku 3 httos://lesson.edu.ru/04/10
Hroro no pasneny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA
bubnuoreka [{OK
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 httos://lesson.edu.ru/04/10
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne ni/mm P Kourpoubnbie IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuoanyeckast cucTeMa XUMHYECKUX 3 bubmorexa LIOK
' PHOA https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4 bubnuoreka [IOK
' BEIIECTB https://lesson.edu.ru/04/11
bu6mmoreka [JOK
1.3 X €CKHE pea 6 1 1
HMITHECKHE peaKiitd https://lesson.edu.ru/04/11
Hroro no pasneny 13
Paznen 2. Heoprannueckasi xumMusi
bu6mmoreka [JOK
2.1 Meran 6 1
TAILIHL https://lesson.edu.ru/04/11
bu6mmorexa [IOK
2.2 Hewmeran 9 1 1
MCTaLIb! https://lesson.edu.ru/04/11
53 CBs3b HEOPraHUYECKUX U OPraHUYECKUX 5 bubnuotexa [JOK
' BEIIECTB https://lesson.edu.ru/04/11
Hroro no pasneny 17
Pa3zgen 3. XuMus 1 ;Ku3HbL
b K
3.1 XuMUs ¥ )KU3Hb 4 nomoreka O

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmacc/ I'abpuensna O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBO
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumust.10-11 knacc. ba3oBblil ypoBeHb: yueOHHK 111 00111€00pa30BaTeIbHbIX
yupexaennii /O.C.I'abpuens. -M.: Ipoda, 2013

Xumus. 10-11 knacce. [IpodunbHbIN ypoOBeHB: YUEOHUK N5t
obmeoopazoBarenbHbix yupexaenuit / O.C. N'abpuensan, ©.H. MackaeB u ap.—
M.: dpoda, 2009.

Opranunueckast XuMHusl B TECTaX, 3aa4ax, ynpaxueHnusax. 10 k. — ["abpuensu
0O.C., Octpoymos 1.T"., M.: JIpoda 2003-2005.

Tectol o xumuu: 10-i ki.: k yueOnuky O.C.I'abpuensina u ap. «Xumus. 10
knacc» / M.A.Psg6os, P.B.JIunsko, E.}O.HeBckas. — M.: «Ox3amen», 2006. — 158
C.

3amayHuK Mo XuMuu 11 yyanuxes 10 kimacca o6meo0pa3zoBaTebHbIX
yupexaenuit: [Ipodunsueit yposens, Kyznenosa H.E., JIéskun A.H.- M.:

Benrtana-I"pad, 2007



Marepuanst st noarotoBku k EI'9: EI'D 2011. Xumus. Tematuueckue
TpeHupoBouHbie 3aaanus / M.A.Cokonosa. —M.: Dkcmo, 2011.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

bubmoreka [JOK
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