MMHUCTEPCTBO MPOCBELEHUS POCCUNCKOIN ®EJIEPALIMU

MunnctepcTBo oOpazoBanusi Camapckoil o0acTu

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO
METOINYECKUM OOBEIMHEHHEM  3aMeCTHTENb JUPEKTOPa 110 Hdupexrop
€CTECTBEHHO-HAYYHOI'O LIMKJIA YBP Muporosa A.B
PykoBogutens MO JIurocraesa JL.H. ITpukas Ne248

IT Nol
Bapnamoga E.A. - HpOTOKOI oT «28» 08 2025 T

I[Tporokon Nel oT «28» 08 2025 T.
oT «28» 08 2025 .

O=IBOY COLU c. Pycckas
BopkoBka, CN=MupoHoBa
A.B., E=cu_rborkov_stv@

63edu.ru
00felf6807a0613861
l I ‘\ 2025.09.10 16:42:23+04'00'
PABOYAS IIPOTPAMMA

y4ueOHOro npeamera « Xumus». bazoBblii ypoBeHb

Jutst ooydatomuxcs 10-- 11kmacca

c.Pycckas bopkoBka 2025



IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuM Ha ypOBHE CPEHETO OOIIET0 00pa30BaHUs
pa3paborana Ha ocHoBe DeepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit deneparumy, TpebOBaHMI K pe3ybTaTaM
OCBOCHHS (efiepalibHON 00pa30BaTEIBLHON MPOTPAMMBI CPETHETO OOIIETO
oopazosanus (OOIT COO), npencraBieHHbix B DeaepaibHOM
rocyJiapctBeHHOM obOpa3zoBaTenbHoM cranaapre COO, ¢ yuétom Konuenimu
npenojaBaHusi yueOHOro npeaMera « XuMus» B 00pa3zoBaTelbHbIX
opranuzanusax Poccuiickoin denepanyn, peain3yronmx OCHOBHbBIE
o0OpazoBaTeabHbIE TPOTPAMMBbI, U OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHs
BocnuTanus B Poccuiickoit deaepanun Ha niepuos 10 2025 roga»
(Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOrpaMMbl IO XUMHUHU, K OMPEICTICHUIO
oOmieit crpatermu OOy4YEHMs, BOCHUTAHUS U Pa3BUTUS  OOYYaAIOIIUXCS
cpenctBamu ydeOHoro mpeamera «Xumus» ans 10—-11 kmaccoB Ha 6a3oBOM
YpPOBHE COCTaBWJIM  KOHIenTyaidbHble monoxkenus @dIOC COO o
B3aMMOOOYCIIOBJICHHOCTH I1IE€JIeH, COJEp)KaHUsl, pPE3yJbTaTOB OOy4YeHUS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITTYCKHUKOB.

XUMUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPraHU3aIlid, SIBISETCS HEOTHEMJIEMOM YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEPIIAOIIMM JTAllOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIIUX
IIEJIOCTHON CHUCTEME XHMHYECKOro 0Opa3oBaHMs. ODTH IIEHHOCTH KacaroTcCs
MO3HAHUSA 3aKOHOB TPHUPOABI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEH
KyJIbTYpPhl 4YEJIOBEKa, a TaKXKe SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U MIPUPOJHON cpene. Peanusyercs xuMmuueckoe oOpa3oBaHue
oOydJaronuxcsi Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS CpeACTBaAMU
y4eOHOTO TmpeameTa «XuMHUA», COJACpKAHUE U TMOCTPOCHHE KOTOPOTO
OTIpeJIeIeHbl B MIPOrpamMMe M0 XUMHUU € YYETOM CrenudUK HAayKu XUMHH, €€
3HAUCHUS B TIO3HAHUU MPUPOBI U B MaTEPUATILHOM JKU3HU OOIIECTBA, a TAK¥KE C
y4€ToM OOIMX Teie ¥ TMPUHIUIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHME€ CHCTEMBbI cpefaHero oOmiero oOpa3oBanus B Poccuiickoit
denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAaeT 0COOYIO POJb B
COBPEMEHHOM IMBWJIM3allUM, B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOM
KyiabTypbl. OHa BHOCHT CBOM BKJaad B (OPMHUPOBAHUE PaAlMOHATHHOTO
HAyYHOTO MBINUICHUS, B CO3J[aHUWE IICJIOCTHOTO TMpEJCTaBICHUS 00
OKpYXXalollleM MHpEe KaK O €JIWHCTBE MPUPOAbI M YEIOBEKa, KOTOPOE
dbopMupyeTcsi B XMMHUHU HAa OCHOBE ITOHUMAaHHUs BEIIECTBEHHOTO COCTaBa
OKpY>KaroLIEro MUpPa, OCO3HAHUS B3aUMOCBS3U MEXKY CTPOECHHUEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MTPUMEHEHUSI.

TecHO B3aUMOJIEUCTBYS C JIPYTMMHU €CTECTBEHHBIMH HAayKaMH, XHUMUS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOU KYJIbTYPhI, HEOOXOJIUMBIM YCIOBHEM
YCHENIHOTO TPYyJa U XKU3HHU KaXI0oro wieHa oobmectBa. CoBpeMeHHasT XHUMUS



KAK HayKa CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBiicHa Ha
peuieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO PAa3BUTHUSI YEJIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM, HSKOJOrMYeCKOM O€30MacHOCTH U
OXpPaHBbI 3/I0POBBSI.

B cootBeTcTBUM C OOIIMMH LEISIMU M MPUHUUIIAMH CPEIHETO OOIIETro
oOpazoBaHusi cojaepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi
YPOBEHb W3Y4YE€HHUsI) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
NOATOTOBKY  oOydYaromuxcsi,  HEOOXOAMMYKD UM  JJisi  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKIIIOUEHUS B XKU3Hb COLMyMa,
OpOJOJDKEHUs 00pa3oBaHMsI B  Pa3MYHBIX O0JacTsX, HE CBSA3AHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBisOIMMUA TIpeAMeTa «XUMHUS» SBISAIOTCS 0a30BbIe KypChl —
«Oprannueckass xumus» U «OOmIass U HeopraHWYeckas XHUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsS KOTOPBIX SIBJISIIOTCSA OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUM M0 HEOPTraHWYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUU 13 001ei
XUMHUU) U OpraHndeckoil xumuu. @opMUpoBaHUE JAaHHOW CUCTEMBbI 3HAHUM MPU
U3YYEeHUH TpeIMeTa O0ECHedYrBaeT BO3MOXHOCTb PACCMOTPEHUS BCErO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaep:xkanusi KypcoB — «Oprannyeckas xumus» u «O0mas u
HEOpraHu4ecKas XuMus» c(OpMHUpPOBAHA B NPOrpaMME MO XMMHUU HAa OCHOBE
CUCTEMHOT0 MOJAXO0JAa K H3YYEHHI0 Y4YeOHOro marepuasa U o0O0yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  DPAa3BUTHEM 3HAHUM HA  ONPEICIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKOW XUMHH BEILECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCHUYECKOM TEOPHUH CTPOEHUS OPTaHUYECKHUX
COCAVMHEHNH, a TAKXE HAa YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX
IpeACTaBlIeHUd O cTpoeHuu BemecTB. (CBeneHuss 00 M3ydyaeMmblxX B Kypce
BEILIECTBAX JAlOTCSI B PAa3sBUTUM — OT YTJIEBOJOPOJIOB JIO  CJIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€QuMHEHUH. B Kypce opraHuueckod XuMUHU
NOJIYYalOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOLIETO
o0pa3oBaHMsI TEPBOHAYAJIbHBIE MPEJCTABICHUS O XHUMHUYECKOW CBS3M,
KJIACCU(DMKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHMS], O XUMHUYECKON PEAKIINH.

ITon HOBBIM yrJOM 3peHUst B HIpeaMmere «XUMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYECKH MaTtepuan U (AKTOJIOTMYECKHUE CBEIECHMSI O BEIIECTBAX U
xuMuueckoil peakuuu. Tak, B yacTHOCTH, B Kypce «O01mias u HeopraHudeckas
XUMUS» O00YYaroIMMCs MPEAOCTABISAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOUIETEOPETUYECKUX U METOJ0JIOTHYECKUX
NO3ULHUHI, TIIy0Ke MOHATh UCTOPUYECKOE M3MEHEHHE (PYHKIUI ATOro 3aKOHA —
oT 00o001IaroNIel 10 OOBACHSIONIEH U MPOrHO3UPYIOIEH.

Enunas cucrema 3HaHMM O BaXHEHIIMX BEIIECTBAX, HMX COCTaBeE,
CTPOECHHUH, CBOWCTBAX M INPUMEHEHHUM, & TAKKE O XMMHUYECKUX PEAKLMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSAX NPOTEKaHWs AomnoJHsAeTcs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMM COJEP)KAaHMS, HMEIOIIMMU KYyJIbTYPOJOTHYECKUU W
NPUKJIAJHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSA3HU
XUMHAH C JPYTMMU HayKaMH, PacKpbIBalOT €€ poJib B II03HABATEIIBHOW U
IPAKTUYECKOHN NEATEIBLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K IIpolleccy TBOpYECTBA B OOJACTU TEOPUU M MPAKTHUECKUX MPUIOKEHUN
XUMUH, T[IOMOTalOT BBITYCKHUKY OpPUEHTHUPOBAThCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJiemMax, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICITIMBAaTh HWH(MOPMALMI0O W NPUMEHATh €€ JUIsl TOINOJIHEHUS 3HaHWM,



pElIEHUs] MHTEJUIEKTYalbHbIX M JKCIEPUMEHTAIbHBIX HCCIEI0BATEIbCKUX
3ama4y. B nenom copepkanue ydueOHOro mpeaMera «XUMHs JAHHOTO YPOBHS
U3YYeHUS]  OPUEHTUPOBaHO  Ha  (OpPMHpPOBAHHE y  OOyYarolIUXCs
MHUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMaHUs (PUITOCO(PCKUX UACH, TAKUX KaK:
MaTEepUAIIbHOE  €JUHCTBO HEOPraHMYECKOT0 W  OpPraHMYecKoro Mupa,
00yCIJIOBJIEGHHOCTh CBOMCTB BEILLIECTB UX COCTABOM U CTPOECHHUEM, [T03HABAEMOCTb
OPUPOAHBIX SIBJICHUN IMyTEM SKCHEPUMEHTA U PELICHUS MPOTUBOPEUUN MENKY
HOBBIMH (paKTaMH U TEOPETHUUYECKUMH MPEINOCHUIKAMH, OCO3HAHUE POJIM XUMUHU
B pEUIEHUH OHKOJOTMYECKUX NpolieM, a Takke MnpodieM cOepexeHus
SHEPreTUYECKUX PECYpPCOB, CbIPbS, CO3JAAHUS HOBBIX TEXHOJOTUH U
MaTepHUaJIoB.

B miaHe pemeHus 3amay  BOCHOUTAHUS, DPa3BUTHS M COLMAIU3ALMU
oOyyJaronuxcsi TPUHATHIE TPOrPAMMON MO XMUMHUHM MOAXOAbl K OIpPEAESICHUIO
collepKaHUs M TOCTPOEHUs MpeAMeTa NpelycMaTpUBalOT (opMUpOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBUI, HMEIOIMMX 0a30BOE 3HAUCHHUE JUIS
pPa3IMYHBIX BUAOB JESATENbHOCTU: PEIICHHUs MpoOsieM, IMOUCKA, aHalh3a U
00paboTku  UHpOpMaIUK, HEOOXOAUMBIX JUIi  OPUOOpPETEHUs]  OIbITa
PAKTUYECKOM U HCCIIEOBATENbCKON JEeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XHUMHUH.

B mnpaktuke npenojaBaHus XMMUM KaKk Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK M Ha YPOBHE CpeIHEro oOuero ooOpa3oBaHus, NpH
ONpEJEICHUN COJAEPKATEIbHOW XapaKTEPUCTUKHU LEJNed M3ydeHHs MpeaMeTa
HaIlpaBJICHUEM II€PBOCTENEHHON 3HAYMMOCTH TPAJAMLMOHHO MPU3HAETCS
dbopMupoBaHHE OCHOB XHWMHYECKOM HAyKH Kak o0O0JJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKOM MAESATENbHOCTH YEJIOBEKAa M KaK OJHOT0 U3
KOMIIOHEHTOB MHpPOBOM KyJbTypel. C METOAWYECKOW TOYKH 3pPEHMS TaKOU
NOJAXOJ K ONpPENENICHUI0 LeJed U3y4YeHUs MpeaMera SBISETCS BIIOJHE
ONpPaB/IaHHbBIM.

CoryacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMHU LEISIMU M3yYEHHUs IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIFOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHWMHUYECKHUX 3HAHUU KaKk BaKHEHIIeH
COCTaBIJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOH JIeKaT KIIOUEBbIE MOHATHS, (yHAAMEHTAIbHBIE 3aKOHBI M
TEOpUU XHMHH, OCBOCHHUE S3blKa HAyKH, YCBOEHHE M IIOHUMAaHUE
CYIIHOCTH JOCTYHHBIX O0OOOIIEHHUI MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PAa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHMe U pa3BUTHE NPEJICTABICHUNA O HAay4YHBIX METOAAX
NO3HAHUS BEIIECTB M XHUMHUYECKUX pEaKIMi, HEOOXOIUMBIX IS
OpUOOPETEHHs] YMEHUM OPHEHTHPOBAaTbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOU U
TIOBCEHEBHOM JKU3HM;

e pa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3AHHBIX C
HAOJIIOICHUEM U OOBSICHEHHMEM  XHMHUYECKOIO0  SKCIIEPUMEHTA,
cOOJII0ICHUEM TPaBIIT 0€30MaCHOTO OOPAIlIEHUS C BEIIECTBAMU.

Hapsiny ¢ stuMm, coxaepxkaTenbHas XapakTepuUCTUKa Lelled U 3aaay
U3y4YEeHUs MpeaMeTa B MPOrpaMMe MO XMMHUU YyTOYHEHA U CKOPPEKTHUPOBAaHA B
COOTBETCTBUM C HOBBIMU MPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CeroJHsi B MPenolaBaHu XUMHUH B OOJIbIIECH CTENIEHU OTAAETCS
OPEANOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COAEp)KaHus ~ OOydeHHs,
OpUEHTHPOBAaHHOM Ha MOJArOTOBKY BBINYCKHUKA 00I1€00pa3oBaTebHON
OpraHu3alliM, BIIAJCIOIIEr0 HE HAO0OpOM 3HaHUM, a (YHKIHOHAJILHOU



TPaMOTHOCTBIO, TO €CTh CLIOCO0AMU U YMEHHUSMH aKTHBHOTO MOJTyYCHUS 3HAHUN
Y TIPUMEHEHUS X B PEATbHOM KU3HU JJIS PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TpH U3y4YeHHH TpeaMeTa «XHUMHS» TOMHHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIENU U 33]1a4H, KaK:

amanrtanus OOydYalomUXCsl K YCIOBHSM JUHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (QOPMHUPOBAHUE HWHTEIJICKTyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0,  COTPYJHUYECTBY,  CAMOCTOSITEIbHOMY  IPUHATHIO
TPaMOTHBIX PEUICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHue Yy OOy4YalOIIUXCA KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETECHIINI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE ISl Pa3IUYHBIX BHJIOB
NEATeNIbHOCTU:  peIlleHus TpoOjeM, TMOoucKa, aHaiu3za U 00paboTKu
uHpopMaly, HEOOXOJUMBIX IS MPUOOPETEHUSI OIbITa JIESITEIBHOCTH,
KOTOpasi 3aHMMaeT BaKHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe JJIs OLEHKHU C
NO3ULUNA 3KOJOTMYECKOW O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YeJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00y4YaroIMXCA: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpETaTh
HOBBIC 3HAHUS O XMMHHU B COOTBETCTBUHU C YKU3HEHHBIMH MOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMEHHbIE HMH(DOPMAIIMOHHBIE TEXHOJIOTMU MJIs TIOMCKA U
aHanu3a Yy4yeOHOM W HAyYHO-NONYJAPHOM HMHPOpMaUUU XHUMHYECKOrO
CoJIep KaHUS;

dbopMupoBaHMe U pa3BUTHE Yy OOY4YaIONIMXCS aCCOLMATUBHOTO U
JIOTUYECKOTO MBIIIJIEHUS, HAOII01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJUMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUHM U
MPOBEJCHIH XUMHUYECKOTO SKCIIEPHUMEHTA;

BOCIIHUTAHHWE Yy OOydJarommxcsi YOeXIEHHOCTH B TyMaHHUCTHYECKOU
HANpPaBIEHHOCTH XUMHUHU, €€ BaKHOW POJU B PEUICHUH TJIOOATBHBIX MPOOIeM
paIoOHAIBHOTO MPUPOAOIIOIB30BAHNS, TIONOJHEHUS YHEPTETHUECKUX PECYPCOB
M COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OEpeXHOro OTHOIIEHHUS K TMPUPOJE M CBOEMY 3J0pPOBBIO, a TaKxKe
NpUOOpPETEHHST OMbITa HCIIOJIB30BAHUS TOJYYCHHBIX 3HAHWM ISl TPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYaIUIX, CBI3aHHBIX C XUMHUUYECKUMH SIBJICHUSIMHU.

B yuebHOM miaHe cpeaHero oOmero oOpa3oBaHUsl MPEAMET «XHUMUS»
0a30BOro YpOBHS BXOJIUT B COCTaB MpeaMeTHoH obnactu «EcTecTBeHHO-
Hay4YHBIC TTPEIMETHD».

OO6miee uyncao 4YacoB, OTBEAEHHBIX ISl M3yYEHHs] XMMHHM, Ha 0a30BOM
YPOBHE cpeaHero oduiero oopazoBanusi, coctaiser 68 yacon: B 10 kinacce — 34
yaca (1 gac B Hegenro0), B 11 knacce — 34 gaca (1 yac B HeAemiO).



COIAEPKAHUE OBYUEHUA
10 KUIACC
OPT'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[Tpenmer oprannuecKkoil XuMUU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAUCHUE
B NIOJIyYEHHH HOBBIX BEILECTB U MaTepHasIoB. Teopusi CTpOEHUsI OpraHuYECKUX
coequHeHnid A. M. bytnepoBa, €€ OCHOBHbIE NOJIOKEHUsS. CTPYKTypHBIE
(opMyJIbl OPraHMYECKUX BelIEeCTB. ['oMoiiorus, nuzomepusi. XuMu4ecKkas CBS3b
B OPraHUYECKUX COCIMHEHUSX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienne o  kjaccu(UKAUUMU ~ OPraHUYECKUX  BEUIECTB.
HomenknaTypa opraHuuecKkux COeAMHEHUN (CUCTEMATUUYeCKas) U TPUBUATIbHBIC
HAa3BaHUs BKHEUIIINX ITPEJCTABUTENIEN KJIACCOB OPTraHUYECKNX BEIIECTB.

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHHs BEUIECTB W UX MPEBPAILCHMIA:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, MOJEJIMPOBAHHUE MOJIEKYJ OPraHMYECKHX BEILECTB, HAOMIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIECHUIO OPraHUYECKUX
BEILIECTB MPU HarpeBaHuu (IJIaBjieHUEe, OOYTJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHME, TOMOJOTHMYECKMU pAn. MeraH W 3TaH —
OpOCTEUIINE MPEACTABUTENN aJKaHOB: (PU3MYECKUE U XMMHYECKHE CBOWCTBA
(peakuuu 3aMeUIeHUs] U TOPEHMs), HAXOXKJIECHHWE B MPHUPOJE, MOJYyYEHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUN PAN. DTUIEH U MPOIUIICH
— NpOCTEHIINE MPEICTABUTENN AIKEHOB: (PU3MUECKHUE U XMMHUYECKUE CBOICTBA
(peakuuu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, TUIpATALMHM, OKUCIEHUS W
NOJINMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTanuen-1,3: cTpoeHue, BaKHEWIe
XUMHUYECKHUE CBOICTBA (peaxuust MOJIMMEPU3ALINH). [Tonyuyenue
CUHTETUYECKOT0 KaydyKa U pEe3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psI.
ALlETWIEH — MPOCTEHIIMN MPEICTABUTENL AJKUHOB: COCTaB, CTPOCHUE,
¢uznueckue M XMMHYECKHE  CBOWCTBAa  (peakuuu  THJIPUPOBAHMS,
raJIOr€HUPOBAHMUS, TUAPATALIUNH, TOPEHUS), TIOJYYCHHE U IPUMEHEHUE.

Apensl. benzoun: coctaB, cTpoeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TrajoreHMpoBaHUST W HUTPOBAHMS), MOJYYEHHUE M NPUMEHEHHE.
Tonyon: cocmas, cmpoenue, uzuueckue u XumuyecKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), noJayuenue u npumeHnenue. TOKCHUHOCTD
apeHOB. ['eHeTHdeckass CBA3b MEXKIAY YIVIEBOAOPOAAMH, NMPUHAJIEKAUIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHHUKM YINIEBOAOPOAOB. [IpupoaHbI ra3 W mHOMyTHBIE
He(TaHble Ta3bl. HegTe u e€ nmpoucxoxaenue. CnocoObl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKUH, KaTAIUTUYECKH), muposnn3. [IpomyKThl
nepepaboTKM He(PTH, HX NPUMEHEHHE B MPOMBILUIEHHOCTH WU B OBITY.
KameHHbIl yroib ¥ NPOAYKTHI €ro NepepadoTKH.

DKCHepUMEHTAIbHBIE METObl M3YyYEHHs BELIECTB W UX MPEBPAILCHMIA:
O3HAaKOMJIEHME € oOOpa3laMM IUIACTMACC, Kay4yKOB M PE3UHBI, KOJUIEKIUU
«Hedptb» U  «Yroiap», MOJAEIUPOBAHHE MOJIEKYJl  YIJIEBOJOPOJOB U



raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW pabOThI: MOJIYYEHHUE
STUJICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHUIO XMUMHUYECKON peakuuu (maccel, o0bEMa,
KOJIMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU 10 H3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WA MPOIYKTOB
peakiun).

Kucnopoaconep:xanue oprannyecKkue coeAnHeHHus

[IpenenbHble ONHOATOMHBIE CHHUPTHI. METaHON W 3TaHOJ: CTPOEHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEakUMH C AKTHUBHBIMH METaJUIAMH,
raJIoreHOBOJIOPOJaMH, TOPEHHE), NpUMEHEHHe. BoIopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MeTaHOIa U 3TaHOJIa HA OPraHU3M YeJlOBEeKa.

MHoOroatoMHble CHHUPTHL. OTWICHIVIMKOJIb M TJMIEPUH: CTPOECHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBA (B3aMMOJIEWCTBHE CO LIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHasi peaklus Ha MHOIOATOMHBIE CUPTHI). JlelicTBre Ha
opraHusM uesnoBeka. [IpumeHenue rmuuepruHa 1 3TUIICHTJIUKOJIA.

@deHoJI: CTPOCHHE MOJIEKYJIbl, (U3NYECKME U XUMUYECKUE CBOWCTBA.
Tokcuunocth penona. [lpumenenue genona.

Anpaerunibl U kemowusl. DOpMaNbIETH, AaUETaNbAETU]: CTPOEHHUE,
(¢u3nyuecKre U XMMHYECKUE CBOMCTBA (PEaKMU OKUCIIEHHSI U BOCCTAHOBIICHHUS,
KaueCTBEHHBIE PEAKIIMH), IOJYyUYE€HUE U TPUMEHEHUE.

OOHOOCHOBHBIE TIpeNeNbHbIE KApOOHOBBIE KHUCIOTH. MypaBbUHAs U
YKCYCHAasi KUCJIOTBL: CTPOEHHUE, (PU3HUECKHE U XUMHUYECKHE CBOICTBA (CBOICTBA,
o0mue s Kiacca KUCIOT, peakius dSTepupuKal), M[OJyYEeHUEe U
npumeHeHue. CTeapuHoBasi U OJIEMHOBASI KUCIOTHI KaK MPEACTABUTENH BBICILIUX
KapOOHOBBIX KHCJIOT. MbUla Kak COJM BBICIIUX KapOOHOBBIX KHCIOT, HX
MOIOILIEE IEUCTBHE.

CrnoxHble 3(upbl Kak NPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['maposnus
cnoxHbiX 3pupoB. Kupel. ['mapomus xupo. IlpuMeHeHune KHUPOB.
buonoruueckas poJb :KUPOB.

YrneBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, JU- U
nonucaxapunbl). [nroko3a — mpocTediuii MoHOcaxapuj: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C
ruapokcugom Meau(Il), okuciaenne aMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHUE TIIFOKO3bl), HAX0XK/ICHUE B MPUPOJIE, TPUMEHEHUE,
ouosornueckas poib. @orocunte3. OpyKTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nemironosa kak npupojiabie noauMepsl. CTpoeHue Kpaxmania u
HEeJUTI0JI03bl.  PU3NYECKHEe M XUMHUYECKME CBOWCTBA Kpaxmayia (THUApPOIIH3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

DOKCHepUMEHTAIbHBIE METOJbl M3YyYEHHs BELIECTB W UX MPEBPAILCHMIA:
IpOBe/IeHHE, HAOIIOIEHUE U ONUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLIUHA OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ATaHOJa
okcusioM meau(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJEHCTBHUE TIIUIEPUHA C
ruapokcugom Mmeau(ll)), ampaerugoB (OKUCICHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcumom Mmenu(Il), B3aumojaelcTBue Kpaxmaina C
MOJIOM), MPOBEACHUE MPAKTUYECKOW paldOThl: CBONCTBAa pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHUIO XMUMHUYECKON peakuuu (maccel, 00bEMa,
KOJIMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU IO H3BECTHHIM




Macce, 00bEMyY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BELIECTB WA MPOIYKTOB
peakiun).

A3oTcoaeprkane OpraHM4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTepHble  OpPraHMYeCKHE  COEAMHEHHUS.
®duznyeckrue U XMMHUYECKUE CBOWCTBA aMUHOKHUCIOT (Ha MpHUMEpE TIULUHA).
buonornyeckoe 3HaueHne aMuHOKUACIOT. [lenTupl.

benku kak nmpupoJHble BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpPUYHAsA U TPETUYHAs CTPYKTypa OEJIKOB. XMMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHbIE PEAKIIMHU Ha OCJIKU.

DKCHepUMEHTAIbHBIE METOJbl M3YyYEHHs BELIECTB U UX MPEBPAILCHHIA:
HAO0JIIOICHUE M OINKCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEJIKOB
IIPU HarpeBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeUHEHHS

OCHOBHBIE TOHSATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHMA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSISA
MoOJIeKyJisipHass Macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIMS U MOJTUKOHACHCAIHS.

DOKCNepUMEHTAIbHBIE METOJbl M3YyYEHHs BELIECTB W UX MPEBPAILCHMIA:
O3HaKOMJIEHWE ¢ oOpa3lamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
niacTMacc, KayuyyKoB.

MexnpeaMeTHbIE CBA3H.

Peasmszannss MeXnpeIMETHBIX CBA3CH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 KJjacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KakK OOUIUX
€CTECTBEHHO-HAYYHBIX MOHATHIA, TaK W TMOHATUN, SBJISIOIIMXCS CUCTEMHBIMU
JUISL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIE [MOHSATHUSA: SIBJICEHUWE, HAY4yHbId (HaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallM3, CUHTE3, Kiaccudukauus, NEPUOJUYHOCTb,
HaOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOACIUPOBAHUE.

®dusuka: wMarepus, DSHEpPrusi, Macca, aToM, OJJIEKTPOH, MOJEKya,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TENO, O00BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorus: kinertka, opranusm, ouocdepa, oOOMEH BELIECTB B OpraHU3ME,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€NIKH, YIJIEBOJIbI, >KHUPHI,
(hepMeHTHI).

['eorpadus: MuHepanbl, TOpPHBIE TMOPOJbI, MOJE3HBIE HCKONAEMBIE,
TOIUIMBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOJIYKThI, OCHOBBI PALMOHAJIBLHOTO IMHUTAHMS,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparbl, MaTepHalIbl
U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBLIASA N HEOPI'TAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMUYECKUM deMEHT. AToM. SIpo aroma, H30TONBL. DJIEKTPOHHAs
000110uKa. DHEPreTUYeCKue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTasy, s-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeesieHUs IEKTPOHOB N0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DJIEKTPOHHASI KOH(PUTYpaALUs aTOMOB.

[lepmognuecknii 3akoH u llepmonmueckas cucremMa XHMHYECKHX
anementoB JI. WM. MenneneeBa. CBsA3p INEPUOAUYECKOrO 3aKOHA U



[lepnognueckorr cucteMbl xuMmMudeckux snemeHToB J[. M. Menneneesa c
COBPEMEHHOW TEOpPUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M OOpa3yeMbIX MMM MPOCTBIX M CIIOXKHBIX
BEIIECTB II0 TpyNIlaM M MEpPUOJaM. 3HAYEHUE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHWMHUYECKas CBsI3b. BUIBI XMUMUYECKOW CBS3U
(KOoBaJIeHTHAsl HETIOJISIPHAS U TOJIIpHAs, MOHHAsA, METaJUInYecKas). MexaHu3Mbl
00pa3oBaHUsI KOBAJIEHTHONW XHUMHYECKOM CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHslil). BogopoaHas cBs3b. BaaeHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHusl. IOHbI: KATUOHBI U AaHHOHBI.

BemecTtBa MOJIEKYNSPHOTO M HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HIBI  KPUCTALIMYECKUX  PEIIETOK.
3aBUCHMOCTbh CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMUYECKON PEIIETKU.

[lonsaTHe O nucnepcHBIX cuctemax. MICTUHHBIE N KOJUTOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccudukanuss ~ HEOpraHMYECKUX  COEAUHEHUH. Homenknarypa
HEOPraHMYECKUX BEUIECTB. [ e€HeTHYecKas CBA3b HEOPTraHWYECKUX BEIIECTB,
NPUHAJIEKAIIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass peakuus. Knaccudukanus XUMHUYECKMX peakuud B
HEOPraHUYECKOW U OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUSI MaCChl BEIIECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUU IPU XUMHUECKUX PEAKLIMSIX.

CkopocTh peakuuu, €€ 3aBUCMMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpartumble peakuuu. XUMHUYECKOE paBHOBecue. DakTopbl, BIUSAIOIIME Ha
COCTOsIHME XuMH4YecKoro paBHoBecus. [Ipunnnn Jle [latense.

Onektponutuyeckas auccouuanus. CHIbHbIE M CJIA0BI€ 3JIEKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BELIECTB: KUCAsA, HEUTPaAJIbHasl, IIECTOYHA.

OKHUCIUTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIINU.

OKCIIEpUMEHTAIBHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUM:
nemMoHcTpauus tabnui «llepruoguyeckas cucteMa XMMHYECKUX 3eMeHTOB /1.
N. MenzeneeBay, U3yuyeHrUEe MOJENIECH KPUCTAIIMYECKUX PEIIETOK, HaOII0eHUE
U OINHMCAaHUE JIEMOHCTPALMOHHBIX U JIADOPATOPHBIX ONBITOB (pa3iIokKEeHUE
IIEPOKCHJIa BOJOPOAA B MNPUCYTCTBUM KaTaau3aropa, OIPEACIICHUE CpEIbl
pacTBOPOB BELIECTB C IIOMOIIbIO YHUBEPCAIBHOIO HHJMKATOPa, PEaKLuu
MOHHOTO0 OOMEHa), MPOBEACHHUE MPAKTHUYECKOW paboThl «BiusHue pa3mudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHYECKON PEaKIIHM.

Pacuérnbie 3anaum.

Pacuétel 1m0 ypaBHEHUSAM XUMHUYECKHUX pEAKIHU, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM IOHATHUS «MACCOBAs
JIOJISI BELIECTBAY.

Heopranuyeckass xumus

Hemeramnbl. Ilonoxenne nHemeramnoB B Ilepuognmueckoin cucreme
xumuueckux snemeHToB JI. V1. MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusnueckrue CBONCTBA HEMETAIIOB. AJUIOTPOINHUS HEMETAUIOB (HA MpUMEpe
KHUCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAJIJIOB (TaJIOT€HOB, CEPhl, a30Ta,
dochopa, yrmiepoga U KpEeMHHs)) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIUX KUCIOT, BOJOPOAHBIX COCTMHEHUI).

[IpuMeHeHne Ba)XHENIINX HEMETAIIOB U UX COEUHEHHU.

Merannel. [lonoxenne metaiioB B [lepruoanueckoit cucteMe XUMUYECKAX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX



000104eK aTOMOB MeTauioB. O0me guznueckrue cBoicTBa MeTaioB. CriaBel
METAIJIOB. DJIEKTPOXUMHUYECKUH PAJ HANIPSHYKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPUM, Kalluid, KaJabIUi,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O6mume crocoObl nmoy4eHus: MeTayyioB. [IpumeHenrne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB W UX MPEBPAILICHUI:
U3YUYEHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOMI0JCHUE U OIMUCAHUE JIEMOHCTPALMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpaMH KHUCIOT M IIEJI0Yel, KauyeCTBEHHbIE pPEaKIMH Ha KaTUOHBI
METaJJIOB).

Pacuérnbie 3anaum.

Pacuétsl Macchl BeniecTBa uin 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BELIECTBA, Macce WM 00BbEMY OJIHOTO M3 YUYACTBYIOUIUMX B PEAKIUHU BEIIECTB,
pacuy€rbl mMacchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKLUHU, €CIIU
OJIHO U3 BELIECTB UMEET MPUMECH.

XuMus v ’KU3Hb

Ponp xuMum B 00ecreueHN SKOJIOTHUECKOMN, SJHEPIeTUYECKON U TTUIIEBON
0€30MacHOCTH, pa3BUTUM MeAUIIUHbL. [[OHSITHE O HAyYHBIX METO/AaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUNAX MOPOMBIIIIEHHOTO
MOJIYYEHUSI BAXKHEUIIIUX BEILIECTB.

UenoBek B MUpe BEIIECTB U MATEPUANIOB: BaXKHEHIIIUE CTPOUTEIIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBbIE MaTepuajbl, Kpacku, CTEKJIO, KepaMmuKa,
MaTepualbl JJisl JJIEKTPOHUKH, HAHOMATEPHUalbl, OPraHUYECKUE U MUHEPAJIbHBIC
yA0OpeHus.

XuMmusi U 370pOBbE YEJIOBEKA: MpaBUJia MCHOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBwiia O€30IacHOr0 HCIOJIb30BAHUS MPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzaumss MeXNnpeaMEeTHBIX CBSA3€H MNpU  M3y4YeHHH OOwwed u
HEOpPraHW4YeCKOW XMMUU B 11 Kiacce OCYIIECTBIAETCS 4€pe3 HCIOJIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TOHATHUH, SBISIOMIMXCS
CHUCTEMHBIMHU JIJISI OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHaJIU3, CHUHTE3, KiIacCU(pUKALMS, NEePUOJUYHOCTb, HAOIIO/ICHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, SBJICHUE.

@dusukKa: Marepus, dHEPrusi, Macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUYECKUI YpPOBEHb,
BELIECTBO, Te€NO, OO0BEM, arperaTHO€ COCTOSIHHME BEIIECTBA, (PU3HUECKHUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, D3KOcCHUCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasibl, TOpPHBIE TMOPOJbI, IMOJE3HBIE MCKOIMAEeMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYCCKas IMPOMBINIJICHHOCTD, MCTAJLIIyprusi,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTcpuaoB, CEIbCKOXO03SMCTBECHHOC
IMpOn3BOACTBO, nUumeBas IMPOMBIINIJICHHOCTD, Cl)apMaHeBTI/I‘-ICCKaH

IMPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMETUUCCKUX IIPCIIapaToB, IIPOU3BOJACTBO



KOHCTPYKIIMOHHBIX MaTcpuaoB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMLI I10
XMMHMN  HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBAHMS K PE3yJbTaTaM OCBOEHUS
00yyYaloImMUMUCS TMPOTPaMM CpPEeAHEro o001Iero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM M MpeaMeTHbIM). HayuyHo-mMeToauueckoil OCHOBOW ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHMS IPOrPAMM CPEIHETO OOLIETO
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AESTEIIBHOCTHBIM IOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHMS IMpeAMeTa «XUMHS» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHuUs BbIICICHBI CIAEAYIONIUE COCTABIISIONIUE:

OCO3HaHWE O0YyYarOUIMMHUCS POCCUUCKOM I'PaKJaHCKOW HIEHTHUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIETICHUIO;

HaJIM4YKU€ MOTUBALIMU K O0YyUEHHIO;

LEJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX ILIEHHOCTEH W HCTOPHUYECKUX Tpaguluil 0a30BOl HayKu
XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThCS B CBOEH
JEeSATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMHU, MPUCYIIIMMU LETOCTHON
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYME€ MPAaBOCO3HAHUS HKOJOIMYECKOM KyJNbTYphl M CHOCOOHOCTH
CTaBUTb LIEJU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOM M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU U UJealaMl POCCUHCKOI0 IPaKIaHCKOr0 OOIIECTBA, IPUHITHIMU B
o0LIecTBE HOpMaMH M IpaBUJIaMHU NOBEAECHUS, CIOCOOCTBYIOLIIMMU IPOLIECCAM
CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT
c(OPMHUPOBAHHOCTh ONbITA MO3HABATEIBLHON W TMPAKTHUYECKOW NESITEIbHOCTH
oOy4Jaronxcs no peaju3ali NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaIaHCKOro BOCIUTAHUS:

OCO3HaHUsl  OOyYAIOIMIMMHUCS CBOMX KOHCTUTYUMOHHBIX TIpaB H
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U MPABOIOPSIKY;

NPEICTAaBICHUS O COLMAIbHBIX HOPMAax M MpaBUiaX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBbHOCTH HpPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATEIbHBIX 3a/1a4, BBIIOJTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY U
apryMEHTBI IpYTUX NPU aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHUYECKOr0 BOCIIUTAHUS

LHEHHOCTHOIO OTHOIIEHHSI K HCTOPUYECKOMY M HAYyYHOMY HACIEIUIO
OTE€UYECTBEHHON XUMMUHU;

YBaXEHUSI K MPOLIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTHUYECKOIO
OPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT



JUINTEJIbHBIX ~HAONIOACHUH, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB,
NOCTOSIHHOT'O TPY/la YYEHBIX U MPAKTHKOB;

MHTEpPECAa M TMO3HABaTEIbHBIX MOTHUBOB B MOJYYEHHUHU U TOCIEAYIOLIEM
aHanu3e  MHPOPMALMM O  MEPEJOBBIX  JIOCTHKEHUSX  COBPEMEHHOM
OTE€UYECTBEHHON XUMMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CHIOCOOHOCTH  OIIEHMBAaTh CHUTYallUM, CBS3aHHbIE C XUMUYECKUMH
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJECHUE U MOCTYNKH CBOUX TOBAPULIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX
MOCTYIIKOB;

4) dpopmMupoBaHHS KYJbTYPBbI 310POBbS:

NOHUMaHUSl UEHHOCTEM 370poBOro M 0Oe30macHoro obpasza >KU3HH,
HEO0OXOIMMOCTU OTBETCTBEHHOTO OTHOLLUEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOrofieHUs: mpaBuil 0€30MacHOro OOpalleHusi ¢ BEIIECTBAMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMaHUSl LIEHHOCTU TMPaBUJ WHJMBHAYAJIbHOTO U KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CHUTYyalUsIX, YTPOXKAIOMIMX 3J0POBBI0 M KU3HU
JIIOJICH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  IPHUBBIUEK
(ynoTtpeOieHus alnKoroisi, HAPKOTUKOB, KYpEHUs);

5) TpyaA0BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4€0HO-HUCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUYECKOW W JAPYrMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AKTHUBHOE Yy4YacTHE€ B PEUIEHUM MPAKTUUYECKUX 3a]1a4y
COIMAJIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpECca K MPaKTUYECKOMY H3YYEHHUIO MPOPEcCHuil pa3jiudyHOro pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMUU;

yBaXEHUS K TpyHdy, JIOIAM Tpyla U pe3ysibTataM TpYJ0BOH
NEeSTENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBUAYAJbHON TpPAEKTOPUU
oOpazoBaHus, Oyayiiel npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U IoTpeOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJ1IeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE, KAK UCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS 00ANIbHOTO XapaKTepa 3KOJOTMYECKHX MpOOJIeM, BIHSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUATBHON CPEAbL;

OCO3HaHUs HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTHXKEHHM XUMHUU IS
pelIeHus] BOIPOCOB PALIMOHATIBHOTO IPUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JEUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOAHON CpeJie, yMEHHUS IPOrHO3UPOBATh HEOIArONPUSTHBIE 3KOJIOTHUECKHUE
NOCJIEICTBUA NMPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBpAIIATh UX;

HaJIM4YMg  Pa3BUTOTO  SKOJOTMYECKOIO  MBILUICHHS, 3KOJIOTHYECKOM
KyJbTYpbI, OIbITA AESATEIBHOCTH 3KOJOTMYECKOW HAMPABIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B IMO3HABATEIbHOM, KOMMYHUKATUBHOW U COIL[MAIbHOM



MpPaKTUKE, CHOCOOHOCTM W YMEHHUS aKTUBHO MPOTUBOCTOSITH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CHeUU(PUKH XUMHUM KakK HayKH, OCO3HaHUs €€ poju B
GbopMUPOBaHUU PALMOHATLHOIO HAYYHOT'O MBIIUICHUS, CO3/JaHUU 1I€JIOCTHOTO
NpeACTaBICHUs 00 OKPYXKAIOIIEM MUPE KaK O €JMHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW M pEIIeHUU MNpOoOJIeM COXpaHEHUS
MPUPOJITHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYUMOCTH XHMHHM JUII COBPEMEHHOMN
IUMBWIM3ALUKU: B €€ T'yMaHUCTUYECKON HANpaBICHHOCTH M Ba)XHOM pOJM B
CO3/laHMM HOBOW 0a3bl MaTepUalibHOW KYJbTYPhI, PEIICHUU TJI00ATbHBIX
npoOJieM YCTOMYMUBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM M DSKOJOTMYECKONW O€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecreyeHnn yCiaoBUil yCIEIMIHOro TpyAa U 3KOJOTHYECKH KOM(MOPTHON KU3HU
Ka)kJI0TO 4JICHa OOIIECTBA;

€CTECTBEHHO-HAYUYHOW T'PAMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJI0B
MO3HAHUS, HUCMOJB3YeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOIb30BaTh TOJIy4yaeMble 3HAHUS JUIsl aHajdu3a U OOBSCHEHHS SIBIICHUM
OKPY>KalolIero MHUpa M MPOUCXOMASIINX B HEM HU3MEHEHUN, YMEHUS JeNiaTh
000CHOBaHHBIC 3aKJIIOYEHUSI HA OCHOBE HAy4YHbIX (DAKTOB U HMMEIOIIHUXCS
JAHHBIX C IEJIbIO MOJTYUYEeHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSITEIbHOCTH;

FOTOBHOCTM U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUU MO XUMHUHU B
COOTBETCTBHHM C )KM3HCHHBIMU MOTPEOHOCTAMU;

uHTEpeca K  OCOOCHHOCTSIM  TpyAa B pa3lIuuHbiXx  cdepax
npo¢eCCUOHATILHON JIEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHMSI y4€OHOTO MpeameTa «XuMUs»
Ha YPOBHE CPEIHET0 001Iero 00pa3oBaHus BKIKOYAIOT:

3HaUUMble i1 (OPMHUPOBAHMUS ~ MHUPOBO33PEHUSI  OOYyYaIOLIUXCS
MEXIUCHUILUIMHAPHBIE (MEXTpeMETHBIC) oOLIEeHAYYHbIE NOHSATHS,
OTpa)karolllue IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEUU(HUKYy METOJOB
MO3HAHUSA, HCIOJb3YEMbIX B ECTECTBEHHBIX Haykax (MaTepus, BEIECTBO,
SHEpPrusd, SBJICHUE, NMPOLECC, CUCTeMa, Hay4YHbIM (hakT, MPUHIIMIL, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeOoBaHUE, HAONIOJCHHE, N3MEpEHUE,
AKCIIEPUMEHT U JPyTHe);

YHUBEPCAJIbHBIC y4eOHbIe NENUCTBUS (mo3HaBaTeNbHbIE,
KOMMYHUKATHBHBIE,  PETryJATUBHbIE), oOecneunBaromme QopMUpOBaHUE
(GyHKUIMOHAIBHOW IPAMOTHOCTH M COLIMATILHON KOMIETEHIIMU 00yYaronnuxcs;

CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUHUILUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEILHON M COLIUATILHOMN MpPaKTHKE.



MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJACHHE YHHUBEPCAIbHBIMU
y4eOHbIMU  [103HABATEIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEHCTBUSMH.

OBnageHue  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOATENIbHO  (pOpMyJIHpOBaTh M aKTyaJIU3UpoBaTh MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNsaTh LENN JAESITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HUX
JOCTH)KEHHUS, COOTHOCHTHb pE3YyJIbTaTbl JAESITENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCI0JIb30BaTh MPU OCBOCHUM 3HAHUU MPHUEMBI JOTUYECKOTO MBIIIJICHUS —
BBIICJIATh XapaKTEpHbIEC MPU3HAKUA MOHATUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIMNE MOHATUS 17151 OOBSICHEHHS OTJEIbHBIX (DAKTOB
U SIBJICHUI;

BbIOMpATh OCHOBAaHHUA M KPUTEPUM g KiacCU(UKAIMU BELIECTB H
XUMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKACHUS (MHAYKTUBHBIC, AEAYKTHBHBIE, IO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUEHHUS;

OPUMEHSATh B NPOLECCEe TO3HAHUSA, MCIOJb3yeMble B  XHMHH
CUMBOJIMYECKME  (3HAKOBbIE)  MOJENM, INpPeoOpa3OBbIBATH  MOJEIbHbIE
OPEACTAaBICHUS] — XUMUYECKMH 3HAaK (CHMMBOJI) DJIEMEHTa, XHUMHUYECKas
dopMmyrna, ypaBHEHHE XMMHYECKOM peakuuu — TMpU pelIeHuH Y4eOHBIX
NO3HABATENIbHBIX M MPAKTUYECKUX 3a]1ay, MPUMEHSITh HAa3BAaHHBIE MOJIEIbHBIC
NIPEICTABIICHUS JUIsl BBISIBJICHUS! XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEILECTB
Y XUMUYECKUX PEAKIUH.

2) 0a3oBbIe McCIe0BaTEeIbCKUE 1eHCTBUA:

BJIaJIETh OCHOBAMU METOJ/IOB HAY4YHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
peaKkuui;

dopMynaupoBaTh LENM W 3aJa4yd  MCCIEJOBaHUS, HCIOJIb30BAThH
MIOCTABJICHHBIE M CAMOCTOSITEIbBHO C(POPMYIHPOBAHHBIE BOMPOCHl B KAaUECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJ11 (DOPMUPOBAHMS TUIIOTE3BI 110 POBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

BJIAJ€Th HAaBBIKAMU CaMOCTOSITEJIBHOIO IUJIAHUPOBAHUS W MPOBEICHHUS
YUYEHHUYECKUX JKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHA HaOmoAaTh 3a
XOJIOM  IMpollecca, CaMOCTOSATEIbHO  IPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIIBHO JIOCTOBEPHOCTH
pe3yibTaTOB HCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAECIAHHOU
pabore;

npuOOpeTaTh ONBIT YYEHUYECKON HCCIEA0BATEIbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSIBISTH CHOCOOHOCTh MU TOTOBHOCTH K CaMOCTOSITEIBHOMY
IOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/]a4, NPUMEHEHUIO Pa3IudHbIX
METOJIOB [TO3HAHHSI.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHMKAX HHPOpMaluuu (Hay4dHO-
NomyJisipHasl JIMTepaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl MHTepHETa), aHAIM3UPOBATh MH(POPMALIMIO PA3IUYHBIX BUJIOB U (POpM



IPEACTAaBICHUs,  KPUTHYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTb U
HENPOTUBOPEUYHBOCTb;

(opMyIMpPOBATH 3aIIPOCHI U TPUMEHSThH Pa3IUUYHbIE METOABI IIPU MTOUCKE U
orOope uHPOpMALMKM, HEOOXOIMMOM JUIsl BBINOJHEHUS YYEOHBIX 3a/ay
OITPENICIIEHHOTO TUIIA,

IpUOOpETaTh OMBIT MCIOJb30BaHUS MHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MPEACTABICHUS
uH(popmaiu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEJICTBA HIpH padore ¢
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYEeCKUe) 3HAKM M CHUMBOJBL,  (GopMmyibl, aOOpeBUATYpHI,
HOMEHKJIATYypy;

UCIOJIb30BaTh M TNPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpPEICTBA
HarJITHOCTH.

OByageHne yHMBepPCAIbHBIMA KOMMYHUKATUBHBIMU 1eiCTBUSIMH

3aJ1aBaTh BOIPOCHI IO CYILIECTBY OOCYXJaeMOW TE€Mbl B XOJE AHAJIOra
U/ JUCKYCCUM, BBICKA3bIBaTh WU, (HOPMYJIUPOBATh CBOM MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS IPEITI0KEHHOHN 3a]1auu;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOUN J1€ATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSATEIbHO WJIM COBMECTHO CO CBEPCTHHKaMHU IpHU
BBINIOJIHEHUH XHMHYECKOIO0 JKCIEPUMEHTa, MpPaKTUYECKOM padoThl 1O
UCCJIEIOBAHUIO CBOMCTB M3YYaeMbIX BEILECTB, pealn3aluy y4eOHOTO MPOEKTa U
(opMyIMpPOBaTh BBIBOJBI [0 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIECIOBAHUN MYTEM
COrJacoBaHUs MO3ULUI B X0J1€ 00CY X ACHUS 1 OOMEHA MHEHUSAMH.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJssTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBIIATH CBOKO IO3HABATENIbHYIO
NEeSATENbHOCTh, ONpeneNsisi €€ LeJd W 3aJadd, KOHTPOJIMPOBaThH M MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEIaraéMblil aJIrOpuT™M JEHCTBUUA MPHU
BBINIOJIHEHUM YYE€OHBIX M HCCIIEOBATEIbCKUX 3a]ay, BbIOMpaTh HauoOojee
3 PeKTUBHBIN CIOCOO MX pEeHIeHUsS ¢ YYETOM TMOJIyYEHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYLIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEH  JESATENbHOCTHM HAa  OCHOBE
caMOaHaJIM3a U CAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOCHHSI Kypca «Opranudeckas XUMUS
OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TIPEACTABICHHA O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TO3HAHWUU SIBICHUU
npupoasl, B (OPMUPOBAHWUU MBINIUICHUS W KYJIbTYpbl JUYHOCTH, ¢
(GYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOW IJISi PEIICHHS] TMPAKTUICCKUX
3alad U JKOJOTHUECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, »JJIEKTPOHHAas
0o00y0UKa aToMa, MOJIEKyJda, BaJEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTD,



XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BépHyTass U COKpallEHHAs),
MOJIb, MOJISIpHAasE — Macca, MOJSPHBIA  O00BEM,  YIJIEPOJIHBIA  CKEJET,
(yHKUMOHANbHAS TpyIIa, pajuKan, H30MEpHs, U30MEpbl, TOMOJOTHYECKH
psl, TOMOJIOTH, YTIJIEBOJOPOJbI, KUCIOPOA M a30TCOJEpKAIIUE COCIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPUU U 3aKOHBI (TEOpHs CTPOEHHUs opraHndeckux Bemects A. M. bytieposa,
3aKOH COXPAaHEHHs MACChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUA, JIeXKallue B OCHOBE IOHMUMaHUS
OPUYUHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHUH, (PAKTOIOrHUECKHUE
CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U O€30MaCHOM HCHOJIb30BAHUU
BXHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH NEATEIbHOCTH
YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU MOHITHH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIME IMOHSATHUS
IIPU ONKMCAaHUU COCTaBa, CTPOEHUS U MPEBPAILCHU OPraHUYECKUX COEMHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(GopMya OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHUMHYECKUX PpEaKIHil,
U3rOTAaBJIMBATh MOJEIH MOJIEKYJl OPraHUYECKUX BEIECTB I WIUTIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIIIEKHOCTh U3YUEHHBIX
OpraHUYEeCKMX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEACTIEHHOMY
KJIacCy/Tpynne COEIMHEHUU (YriaeBOAOPOIbI, KUCIOPOA M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTh UM Ha3BaHMS 110
cucrtematnyeckoi HomeHknatype (IUPAC), a Takxe npuUBOJAUTh TPUBHAJIbHbBIE
Ha3BaHUsS OTJEJbHBIX OPraHWYECKHUX BELIECTB (ITHIICH, MPOMUIIEH, all€TUJIEH,
ATUJICHIJIMKOb, TIUUEPUH, (eHOII, popManbAerul, aueTaibAerul, MypaBbuHas
KHCIIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAs KHCJIOTa, CTEapHHOBAsl KHCIIOTA,
II0K03a, (PYKTO3a, Kpaxmal, eJlIi0JI03a, TJIUIKH);

c(OpMHUPOBAHHOCTh YMEHHMSI ONpPEAENSATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COECTMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHSI MPUMEHATH IOJOXEHUS TEOPHUH CTPOCHHUS
opranuveckux BemectB A. M. byriepoBa myis 0oObSACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHUSA; 3aKOH COXPAHEHUS MacChl
BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTepuU3oBaThb COCTaB, CTPOEHHE,
(¢u3MUecKrue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENICH Pa3IMUYHbBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, 3TWIEH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metunoyranuen-1,3, 6€H30/1, METAHOJ, TAHOJ, YTUICHTJIUKOJIb,
[JIMLEPUH, (EHOJI, aleTalbIETH, MypaBbUHAsd U YKCyCHasi KUCIOTHI, IIII0K03a,
Kpaxmayu,  LEeJUII0JIO3a,  aMUHOYKCYyCHash  KHUCJOTa),  WLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMH YPaBHEHUSMH COOTBETCTBYIOILIUX
XUMHUYECKUX PEAKIUI C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh UCTOYHUKHU
YIJIEBOJIOPOJIHOTO ChIpbsi (HE(Th, MPUPOJAHBIA Tra3, Yrojib), CIOCOOBI HUX
nepepadoTKU U MPAKTUUECKOE NPUMEHEHHE NMPOAYKTOB IepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUI NPOBOAUTH BBIUKCIEHUS MO XUMUYECKHUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOrO BEILIECTBA WM IIPOIYKTa
peaklMy MO H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOIO M3 HMCXOJIHBIX
BELIECTB WM MPOAYKTOB PEAKIUN);



c(hOpMHUPOBAHHOCTh YMEHHH BJIAJIETh CUCTEMON 3HAaHMK 00 OCHOBHBIX
METO/IaX Hay4YHOr0 MO3HAHUs, UCIOJIb3YEMbIX B XUMUU MPU U3YyUYEHUHU BEIIECTB
U XUMUYECKUX  sIBJEHUU  (HAOJIOJIEHHE, U3MEpPEHHUE, DKCIECPUMEHT,
MOJICJIMPOBAHUE), MCIOJb30BaTh CUCTEMHBIE XUMHUYECKUME 3HAHUSA IS
OPUHATUS PEUIeHU B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C
BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh ~ YMEHHMI  COOJIIOJATh  MpaBuja  IOJIb30BaHUA
XUMHUYECKON TOCYJ0M M J1IabOpaTOpHBIM OOOPYJIOBaHHMEM, a TAKKE IpaBHUIIa
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATH XUMHUYECKHM
JKCIIEPUMEHT (IIpPEeBpAIllEHUs] OPraHUYECKUX BEIIECTB INPHU HarpeBaHUH,
NOJIyYEHHE HTWICHAa M U3YYEHUE €ro CBOMCTB, KAaYECTBEHHbBIE PEAKIIMU
OpraHUYeCKUX BEUIECTB, JACHATypauusi OCJKOB NpH HArpeBaHWU, LBETHbHIE
peakuuu OEKOB) B COOTBETCTBMM C MPAaBWIAMH TEXHUKH O€30MacCHOCTH MpHU
oOpallieHn ¢ BELEeCTBAMH M J1a0OpaTOpHBIM 000OPYJOBaHUEM, MPEACTABISTH
pe3yibTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyJHMpOBaTh BBIBOJABI HAa OCHOBE 3THUX
pe3yiabTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XHWMHYECKYIO
uH(OPMAIMIO, TOJYyYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

cOpMHUPOBAHHOCTh ~YMEHHMH  COOJIOJIaTh MpaBWIa  AKOJOTHYECKHU
LEJIeCO00pa3HOro MOBEACHHUS B OBITY W TPYJOBOM JAESITEIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 3JJ0POBbS M OKPYXAIOLIEH MPUPOJHON Cpelibl, 0OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUS HA JKUBBIE OPraHU3MBbI OINPEAEIIEHHBIX OPTraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarend [1/IK, noscHaTre Ha mpumepax crnocoObl
YMEHBIIEHUS! W TPEIOTBPAIICHHUS] MX BPEIHOTO BO3JEHCTBUS HAa OPraHu3M
YeJI0BEKa;

JUIsl OOYYaIOIIMXCA C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASAIIMX OOYYaloIIMXCSA: YMEHHE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHudt JI. bpains ans 3anucu
XUMUYECKUX HOPMYIIL.

11 KUIACC

[IpenmerHble pe3yibTaThl OCBOEHUs Kypca «OOmias U HeopraHuyeckas
XUMUSD OTPaXkaroT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUUYECKON COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHUpPA, POJM XUMHUU B T[O3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYphl JIUYHOCTH, €€
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUs MPAKTUYECKUX
3aJlad U SKOJOTMYECKH OOOCHOBAaHHOIO OTHOILIEHHS K CBOEMY 3I0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOW XHMMHUYECKMX 3HAaHWM, KOTOpas BKIIIOYAECT:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUUYECKUH 3JIEMEHT, aTOM, U30ToI, s-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, DJEKTPOOTPUIATEIBLHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBaJICHTHAs, UOHHAS, METAJUIMUECKas, BOJIOPOJIHAS), KPUCTATUIMYECKAs



pemeéTKa, TUIbl XUMUYECKUX PEAKIIUMI, PACTBOP, dJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIMTHYECKAST TUCCOLMALMS, OKHUCIHUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKON peakluy, XMMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON aucconuanum, nepuoanueckui 3axkon . . Menneneena,
3aKOH COXPaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHMS M IPEBPALICHUS
SHEPIUU MPU XMMUYECKHX PEAKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE ITOHUMAHMS
OPUYUHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJI€HUH, (DAKTOJIOrMUECKHUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH M OE€30MaCHOM HCIOJIb30BAHUU
BKHEUIIMX HEOPraHUYECKHX BELIECTB B OBITY M MPAKTUUYECKOUN NEATEIbHOCTH
YEJIO0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU MOHITHH,
YCTAaHABJIMBAaTh HX B3aUMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHITHUSA
IIPU OITMCAaHWH HEOPTaHWYECKUX BEUIECTB U UX ITPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTaBieHHs] (OpMyJ BEUIECTB W YpPaBHEHUH XHMMHYECKUX PpEaKIHil,
cucrtematuyeckyro HomeHknatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHUS
OTJIEJIbHBIX HEOPTAHMYECKUX BEIIECTB (yrapHblid ra3, yriaeKUciblii ra3, aMMHUax,
rai€Hasi U3BeCTb, HeraléHasi U3BeCTb, IUThEBAS COJIA, TUPUT U JPYTHE);

c(OpMHPOBAHHOCTh YMEHUW OIpEAeNATh BaJE€HTHOCTb U CTEIEHb
OKHCIICHHUSI XUMHAYECKUX AJIEMEHTOB B COCIMHEHMSAX Pa3JIMYHOTIO COCTABA, BUJ
XUMUYECKON CBS3U (KOBaJ€HTHas, MOHHAsA, METaJuIM4yecKas, BOJAOPOJHAas) B
COCAUHEHUAX, THUN KPUCTALIMYECKOW PEIIETKH KOHKPETHOIO BEIECTBA
(aToMHas1, MOJIEKyJIsIpHAsl, HOHHAsA, METAJUIMYECKas ), XapaKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB M0 MX COCTaBy K ONPENEIEHHOMY KIIAcCy/TpyIine
COEIMHEHUH (IPOCThlE€ BEIIECTBA — METauIbl M HEMETallbl, OKCH/IbI,

OCHOBAHMSI, KUCJIOTbI, aM(OTEPHbIE THUIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI IEPUOJIUYECKOTO 3aKOHA
JA. W. MengeneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTEIbHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKMX JJ1eMeHTOB |—4 mnepuonos Ileproanyeckoil CHCTEMBI
xumuueckux snementoB JI. M. MenneneeBa, UCHONb3ys MOHATHUS «S-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «PHEPreTHUYECKHME  YPOBHM»,  OOBSCHSATH
3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB XHUMHUYECKHX JJIEMEHTOB MW HUX
COEAMHEHNN 1O nepuoaam u rpynnam llepuonnueckon cHCTEMBl XMMUYECKUX
anemeHToB [l. 1. MeHpeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATh) OOIIUE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOJATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOW CBA3U MEX]y HEOPTaHMYECKUMU
BELIECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

c(hOpMHPOBAHHOCTh YMEHHUS KIaCCU(PULIUPOBATH XUMUYECKUE PEAKIIMH 110
pPa3IMYHBIM MPU3HAKAM (YMCIY U COCTABY PearupyrouluX BEIIECTB, TEMIOBOMY
3 dekTy peakuun, U3BMEHEHUIO CTETICHEN OKUCIICHUS 3JIEMEHTOB, 00OpaTUMOCTHU
peaKlMH, YYaCTHIO KaTaanu3aropa);

c(hOpMHUPOBAHHOCTh YMEHUIN COCTABJIATh YPABHEHUS PEAKUUN Pa3IUUYHbIX
TUIIOB, TOJHBIE W COKpAIUEHHBIE YpPABHEHUS pPEAKUUHd HOHHOrO OOMEHa,
YUHTHIBAs YCJIOBHUS, IPU KOTOPBIX 3TU PEAKLIUU UIYT JI0 KOHLA;



c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PA3JMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  NYyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHUU PACKPBIBATH CYIIHOCTh OKHCIHUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUHUA MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOIO
OajlaHca TUX peaKIuii;

c(OPMUPOBAHHOCTh ~ YMEHUW  OOBICHATH  3aBUCUMOCTb  CKOPOCTH
XUMUYECKOM pEaKUuu OT pa3IMyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUA (IPUHIUIT
Jle lllaTense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XMMHUYECKUE MPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHHUsI CEPHOM KUCIOThI, aMMHaKa, a
TaK)Xe C(POPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAy4YHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOT0O IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJAUTH BBIYMCICHHS C MCIOJIb30BAHUEM
MOHATHUS «MAaccoBasi J10Ji BEUIECTBA B paCTBOPE», 0OBEMHBIX OTHOILIEHU ra30B
Opyd XUMHUYECKHX peaKUWsAX, Macchl BellecTBa WM OOBEMa ra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WId O00bEMY OAHOrOo H3
YYaCTBYIOIIMX B PEAKIMM BEUIECTB, TEIUIOBOrO 3({eKTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHsI MAcChl BELLIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh ~ YMEHHMI  COOJIIOJAaTh  MpaBuja  IOJIb30BaHUSA
XUMHUYECKON MOCYJ0M M J1abOpaTOpHBIM OOOPYJIOBaHHMEM, a TAKKE IpaBUIIa
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATH XUMHUYECKHM
AKCIIEPUMEHT (Pa3J10KEHUE NEPOKCUIA BOJIOPO/Ia B IPUCYTCTBUM KaTalu3aTopa,
ONpeJeTeHNEe Cpebl PAcCTBOPOB BEIIECTB € IOMOIIBIO YHHUBEPCAIHLHOTO
UHIMKATOpa, BIUSHUE Pa3IU4HbIX (PAKTOPOB HA CKOPOCTb XUMHUYECKON
peaKlMM, peaklud HOHHOro OOMEHa, KayeCTBEHHbIE peaklUu Ha cyibdar-,
KapOOHAaT- U XJOpPUA-aHUOHBI, HA  KATHOH  AaMMOHHUS,  pELICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o TemaM «Meramiby U «Hemeramis») B
COOTBETCTBUM C TPAaBWIAMH TEXHUKM O€30MacCHOCTH MpU OOpalieHuu C
BELIECTBAMU M J1A0OPATOPHBIM OOOpPYJOBAaHUEM, MPEACTABISTh PE3YJIBTATHI
XUMHUYECKOTO AKCIEpUMEHTa B (POpME 3allMCH YpPAaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 popMyJIMpPOBaATH BBIBO/BI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMAIMIO, TOJYyYaeMYyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHUKauu, IHTEpHET U IpyTrux);

c(hOpMHUPOBAHHOCTh ~YMEHHMH  COOJIOJIaTh MpaBWIa  AKOJOTHYECKHU
LEJIeCO00pa3HOro MOBEACHHUS B OBITY WM TPYJOBOM JAESITEIBHOCTH B LEISAX
COXpaHEHUsI CBOErO 3JJ0POBbS M OKPYXAIOLIEH MPUPOJHOMN Cpelibl, 0OCO3HABAThH
OMACHOCTh BO3JEHCTBUA HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMasi cmbicn  nokazatens [IJIK, mnosicHATh Ha npuMepax CIOCOObI
YMEHBUIEHUS W TPEIOTBPAIICHHUS MX BPEIHOTO BO3JEHCTBUA HAa OPraHu3M
YeJI0BEKa;

JUIsl OOYYaIOIIMXCA C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI: YMEHUE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IMO3HAaHUS BEUIECTB U
XUMHUYECKUX SIBJICHUN;



JUISL CIIETIBIX U CHAOOBUASIIMX OOYYaIOIIMXCS: YMEHHE HCHOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuidt JI. bpains ans 3anucu
XUMUYECKUX HOPMYIIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HanmeHnoBaHnue
pa3aesioB U TeM
NPOorpamMmbl

KoanuecTBo yacos

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOHHbBIE (HH(pPOBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM

1.1

[Ipenmer
OpraHu4YeCcKOu
xumuu. Teopus
CTPOEHHUS
OpTraHUYECKUX
coenuHeHu A. M.
bytnepoBa

Hroro no pazgeny

Pasnen 2. Yraesonopoasl

2.1

[Ipenenbusie
YTJIIEBOIOPOABI —
aJIKaHbl

2.2

HenpenensHubie
YTIIEBOAOPOBL:
AJIKEHBI,
aJIKaJUeHBI,
AJIKUHBI

2.3

ApomMatnyeckue




YTJIEBOJIOPOIBI

[IpupoaHsie
HUCTOYHUKHU

24 3 1
YTI€BOIOPOAOB U

uXx nepepadoTka

Hroro no pasgeny 13

Paznen 3. Kuciiopoacoaep:xaniue opraHniecKkue coeTUHEeHUs

3.1 Cruptsl. ®eHon 3
AJLerunel.

30 Kap6onoBsie 7
KHCJIOTHI.

Crnoxubie 3¢upbl

33 VrieBoInl 3 2

Hroro no pasgeny 13

Pasznen 4. A30Tc011ep)lcaume OpraHu4eCKue CoOCINHCHUSA

AMUHEBL.
4.1 AMHUHOKHUCIIOTEL. 3
benku
Hroro no pazgeny 3

Pasnen 5. BeicokoMoOJIeKYJISIpHBIE COeAUHEHH S

51 IInacTMaccel. 5
' Kayuyku. Bomokua

Hroro no paszgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

34




11 KITACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeEM
MpPOrpaMMsbl

KoanuecTBo yacos

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoTbI

dyieKTpoHHbIE (LM pPOBbBIE)
o0pa3oBaTe/bHbIE PeCypcChl

Pa3znea 1. Teoperuyeckue 0CHOBbI XUMHH

1.1

CrpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa
XHUMHYSCKHX
snemenTtoB Jl. U.
MenneneeBa

1.2

CrpoeHnue BenecTna.
Mmuoroobpasue
BEIIIECTB

1.3

XUMHYECKUE
peakuuu

Hroro no pasneny

13

Pasnea 2. Heoprannueckasi XuMmust

2.1 MeTtanibl 1
2.2 Hemeramnl 1
2.3 CBs3b

HCOPTaHNUYCCKUX 1




OpraHNYECKHUX

BEIIIECTB
Hroro no pasneny 17
Pa3znen 3. Xumus v :Ku3Hb

3.1 XUMUs U )KU3Hb 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







ITHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

~

Tema ypoxka

KoanuecTBo 4acoB

KoHnTpoibHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3y4eHUs

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpenmeTt oprannyueckoi
XHMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopust ctpoenus
OpraHNYeCKUX COCTMHEHUHN
A. M. bytiepona, e€
OCHOBHBIE ITOJIOKEHUS

[IpencraBnenue o
KJIacCU(pUKAIIUN
OPraHNM4Y€CKUX BCIICCTB.
Howmenxknatypa
(cucremaTuveckas) u
TPUBHAJIBHBIC HA3BAHUA
OpraHUYeCKUX BELIECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH P

MeraH u 3TaH —
IIPOCTEUIINE NPEACTABUTEIN




aJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBONCTBA

OTUJEH U IPOIUIEH —
[IPOCTEUIIINE TPEACTABUTEIN
AJIKEHOB

[TpakTrueckas padota Ne 1.
«Ilonyuenue sTuneHa u
M3YyYEHUE ero CBOMCTBY

Ankaguensl. byranuen-1,3 u
MeTunoyTaaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
Kay4yyKa U Pe3UHbI

10

AJKUHBI: COCTaB H
0COOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKUH PSIL.
AneTnneH — npocTenIni
IIPEICTaBUTEND aJIKNHOB

11

Brrunciienus mo ypaBHEHHIO
XUMHYECKON peaKiuu

12

ApeHbl: 0EH30J1 U TOTYOII.
TOKCMYHOCTH apEHOB

13

I'eneTnueckas cBs3b
YIJIEBOAOPOIOB,
MPUHAJIEKAINUX K
Pa3IMYHBIM KJaccam




14

[IpupoiHBIE HICTOYHUKHI
YIJIEBOAOPOIOB: MPUPOAHBII
ra3 ¥ onyTHbIe He(PTIHbIE
ras3pl, He()Th U MPOIYKTHI €€
nepepaboTKu

15

[IpupoHBIE HCTOYHUKH
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHbIe He(PTIHbIE
rasbl, He)Th ¥ MIPOAYKTHI €€
nepepaboTKu

16

KonTponbhas padota no
paszaeny «YTriaeBogopOIb»

17

[IpenenbHble OAHOATOMHBIE
CIUPTBI: METAHOJ U STAHOJI.
Bonopoanas cBsi3b

18

MHOT0aTOMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TTTULICPUH

19

deHomn: CTPOCHUEC MOJICKYJIbI,
(1)I/IBI/I“ICCKI/IC U XUMHYECCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anpaerunpl: GopMabaeTH I
U aleTalabaerua. AneTod

21

O1HOOCHOBHBIE NIPE/IETIbHBIE
KapOOHOBBIEC KUCJIOTHI:
MypaBbUHasA U YKCyCHas

22

[Tpaktuyeckas padora Ne 2.




«CBoiicTBa pacTBOpa
YKCYCHOM KHCIJIOTBD»

23

CreapuHoBas U 0JICMHOBASI
KHCJIOTHI, KaK
IIPEJICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT

24

Mbru1a Kak COJIYA BBICHIUX
KapOOHOBBIX KUCIOT, UX
MOIOIIlee AeCTBHE

25

CrnoxHble 3¢upbl Kak
IIPOM3BOJIHBIE KapOOHOBBIX
KUCJOT. ['Maposn3 CI0KHBIX

3¢pupoB

26

XKupsl: rugponus,
MIPUMEHEHUE,
Ouonoruyeckas pojb )KUPOB

27

VYTneBonpl: COCTaB,
Kiaccuukanms.
Baxwuerive npencraBuTenu:
TIII0K03a, (PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
IIPUPOIHBIE ITOJIUMEPBI

29

KonTponbnas padota no
pazneny
«Kucnopoaconepxaiue
OpPTaHUYECKUE COSTUHEHHSD)/




Bcepoccutickas
IIpoBepoyHas pabora

30

OOm1ast xapakTepUCTHKA
a30TCoIepIKAIINX
OpPraHUYECKUX COCTMHCHUH /
Bceepoccutickas
IIpoBepoYHas pabora

31

AMUHBI: METHJIAMHWH U
AHUJINH

32

AMMHOKHUCIOTEI KaK
amdoTepHbIe OpraHUYECKHe
COEIUHEHHUS, UX
OMOJIOrHYECKOE 3HAUCHHE.
Ilentuapl. beakn xak
MIPUPOHBIC
BBICOKOMOJIEKYJISIPHBIC
COEIMHEHHUS

33

OCHOBHBIE IOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX
COeIUHEHUN

34

OCHOBHBIE METOJIBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX
coequHeHun. IlmacrMaccel,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

N

~

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHBbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

XUMHUYECKUH DIIEMEHT. ATOM.
DIeKTpOoHHast KOHPUTyparus
aTOMOB

[lepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKUX 3jieMeHToB [[. 1.
Menneneesa, UX CBS3b C
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
WX COCJIMHCHUH TI0 TPYyTIIaM U
nepuoiaM. 3Ha4CHHE
MEPUOIUYECKOTO 3aKOHA U
CHCTEMBI XHUMHYECKHX DJIEMEHTOB
.. MenneneeBa B pa3BUTHH
HayKH

CrpoeHue BemecTBa. XuMHUUYecKas
CBA3b, eé BUBI; MECXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.




Bonopoanas cBsizb

BanenTHOCTS.
DNEeKTPOOTPULIATENEHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHS

ITonstue o AUCHICPCHBIX CUCTCMAX.
VcTuHHBIE U KOJIJIOUHBIE
pacTBOpbl. MaccoBas 10
BELIECTBA B pacTBOpE

Knaccudukanus u HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBs3b
HEOPraHUYECKUX BEILIECTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanmss XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYEeCKOM XUMHUH. 3aKOH
COXPAHEHHUS MAacChl BEILIECTB;
3aKOH COXPAaHEHHUs U IPEBPALECHUS
SHEPIrUM MPU XUMUYECKUX
peaxkuuax

CxopocTtb peakuuu. OOpaTUMbIC
peakuyuy. XMMHYECKOE
paBHOBeECHE

10

[TpakTruueckas padota Ne 1.
«BimsiHue pa3nuyHbIX HakTopoB




Ha CKOPOCTh XUMUYECKOU
peaKIum»

11

DNEeKTPOIUTHYECKAS
nucconmanus. [lonstue o
BOZIOpOAHOM Moka3atene (pH)
pactBopa. Peakiium nOHHOTO
oOMeHa. ['uaponn3 opraHndecKkux
¥ HEOPTAaHWYECKHX BEIIECTB

12

OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEaAKIIHH.
[TonsiTue 06 31eKTpoIU3e
pacIiaBoOB U paCTBOPOB COJIEH

13

Konrponbnas pabota no pasueiny
«Teopernyeckue OCHOBBI XUMHM»

14

Mertaibl, X MOJOKEHUE B
[Tepuonnueckoii cucreme
XUMHUYECKUX 31eMeHTOB /JI. .
MeHzeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O01IHe
buznyecKkre CBOMCTBA METAIIOB

15

Cru1aBbl METAIIOB.
DNEKTPOXUMHUYECKUN Psifl
HanpsHKEHUH MeTasIoB

16

XuMHJecKre CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHH,
KaJIni, KaJIbI[Wil, MarHui,
AQTIOMHUHHK ) U UX COCTMHCHHUHA




17

XUMHYECKUE CBOMCTBA XpoMa,
MEIU U UX COSIUHECHNN

18

XUMHYECKHE CBOMCTBA IIMHKA,
JKele3a U UX COeTMHEHNH

19

ITpakTrueckas padbora Ne 2.
"Pemienue 3KCriepuMEHTAIBHBIX
3az1a4 no reme «Mertamib"

20

Hemerannel, nx nojoxeHue B
[Tepuonnueckoii cucreme
XUMHUYECKUX 31eMeHTOB /JI. .
MeHzeneeBa 1 0COOCHHOCTH
CTPOEHHUSI AaTOMOB

21

du3nyecKkue CBOMCTBA
HEMETAIJIOB. AJUIOTPOIHS
HEMETAIJIOB (Ha MpUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u
yriaepoja)

22

XUMHYECKHE CBOWCTBA raJIOTEHOB,
Cephl U UX COCTMHEHUI

23

XuMHYeCcKHe CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHCHHIA

24

XUMHYECKUE CBOMCTBA yIJIepo/a,
KPEMHUS U UX COCIMHEHUI

25

IIpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCITMHECHUI

26

O000111eHHUE U CUCTEMATU3 AL




3HaHMi 1o Teme «Hemetaieny.
Beruucnenus no ypaBHeHHUAM
XUMHYECKHUX PEaKIUi U
TepMOXI/IMI/I‘IeCKI/Ie paC‘IéTBI

27

ITpakTrueckas padora Ne 3.
((PGIHGHI/IC 3KCH€pI/IMeHTaJ'II>HBIX
3amad no teMe "Hemertain"»

28

KonTponbhas pabota mo Temam
«Metamne» U «HemeTtamiby

29

HGOpFaHI/I‘{CCKI/Ie U OPraHUYCCKHUC
KHCJIOTHI. HeOpFaHI/I‘-ICCKI/Ie u
OpTraHN4Y€CKUC OCHOBAHUA

30

AmpoTepHbIe HEOPraHUYEeCKHe U
OpPraHUYECKHE COEAUHEHMUS.
I'eneTnyeckas cBs3b
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xumun B o6ecrieyeHUH
AKOJIOTMYECKOM, SJHEPTreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUIIMHBI

32

[IpeacraBnenust 06 o0OmMxX
HAYYHBIX TIPUHITUIIAX
MMPOMBIIIJICHHOT'O IMMOJIYUYCHUA
BaKHCUIIIMX BEIECTB

33

YenoBek B MUpPE BEIIECTB U




MaTepuaioB

34

XHUMHA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME

34







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3y/IbTAThl 0CBOEHHSI OCHOBHOI 00pa30
cpeaHero oomero oopa3oBaHus

1

Teopernyeckne OCHOBBI OPIraHUYECKON XUMUH

1.1

CdopMHUpOBAaHHOCTH TMPEACTABICHUNH O XHWMHYECKOW COCTaBIISIOIICH
MUpa, POJIM XUMHUH B NMTO3HAHUU SIBJICHUM MPUPOJIbI, B POPMUPOBAHUU MBI
e (QyHKUMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOM AJIsi pElIeHUs MPAKT
000CHOBAHHOT'0 OTHOILIEHUS] K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie

1.2

Bnagenue cucteMoil XMMMUYECKHX 3HaHUMN, KOTOpask BKJIFOYAET: OCHOBOIIO
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKa
MOJISIpHBI 00BEM, YIJIEPOAHBIM CcKeneT, (yHKIMOHANbHAs TIpyMIa,
TOMOJIOTMYECKUN P, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOIA- U
OMOJIOTMYECKH aKTHUBHBIEC BEIECTBa (YIJIEBObI, XKHUPHI, OCIKH), MOHOMED
BBICOKOMOJIEKYJISIPHBIC COCAMHEHUs); TEOPUH M 3aKOHBI (TCOPHSI XUMHY
BelecTB A.M. Bytneposa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUM
O CBOWCTBaX, COCTaBe, MOJIYYEHWH M OE30MaCHOM HCIIOJIb30BAHUU B
OpPraHUYeCKUX BEHIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YeJIOBeKa

1.3

ChopmupoBaHHOCT, yMEHHM BBIABIATH XapaKTepHbIe MPHU3HAKU
B3aMIMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TMOHITHUS TMPH ONU
MIPEeBpALICHUI OPraHUYeCKUX COeIMHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JIJT
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHO) POPMYIT OPraHUIECKUX BEIIl
peaKkuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJI OPrAaHUYECKUX BELIECTB IS U
MIPOCTPAHCTBEHHOTO CTPOEHUS

1.5

CchopMupoBaHHOCTh YMEHUHM YCTaHABIMBATh NPUHAAJIEKHOCTh H3Y4YeH
UX COCTaBy M CTPOCHHUIO K OINpeJeNEHHOMY Kiaccy (TpyIne) COeAnHEeH
a30TCO/EpIKAIEe COEAWHEHUS, BBICOKOMOJICKYJISIPHBIE —COCTMHEHMS)
cucremarnyeckoit HomeHknarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHS ONPEACTATh BHJIBI XUMHYECKOW CBS3U
(onuHApHBIE U KpaTHbIE)

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUS IMPUMCHATD: IMOJIOXKCHUA TCOPHUU CTPOCHU
EyTnepOBa JJIsA OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BCIICCTB OT HX
COXPAaHCHUA MACChI BCIICCTB

Yraesogopoael.  Kuciopoaconepxamue W a30TCOAEpPKAIINE
BBICOKOMOIEKYIISIpHBIE COETMHEHNS

2.1

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNPUBOAUTE TPUBUAJIIBHBIC HAa3BaAHUA OTAC




(3TWSIeH, TPOMWJICH, AaIeTHJICH, STUJICHTIIUKOJb, TJIMIIEPUH, (EHO,

MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTa, OJICHHOBAas KHCJIOTa, CT
bpyKTO3a, Kpaxmal, 1eJUTF0I03a, TITUIIH)

2.2

ChopMUPOBAaHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHUE, (hu3u
TUIHYHBIX TPEJICTABUTENCH pa3IMUYHBIX KJIACCOB OpPraHMYCCKUX BE
MPOMWJICH, aleTuieH, OyraaueH-1,3, merunOyranueH-1,3, OeH30i, MeET
TIUIepUH, (EHOJ, aleTanbIeru, MypaBbuHasl ¥ YKCYCHas KHCJIOTHI,
aMUHOYKCYCHasl KUCJIOTa)

23

ChopmupoBaHHOCT, ~ YMEHHUSI  WJUIIOCTPUPOBATh  T'€HETUYECKYIO
MPEJICTABUTENSIMA  PA3NIMYHBIX KJIACCOB OpPraHUYECKHX BELIECTB Yp
XUMHUYECKUX PeaKIMii ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYIT

2.4

ChopMupoBaHHOCTh YMEHHS XapaKTEPH30BaTh UCTOYHUKH YTICBOIOPO

ras3, yroJjib), CliocoObl UX NepepaboTKH 1 MPAKTHYECKOE MPUMEHEHHE TPO,

XUMUS U KU3Hb. PacuéThbl

3.1

CdopMUpOBaHHOCTH YMEHUW BIIAJIETh CHUCTEMOW 3HAHWH 00 OCHOBHBIX

HCIOJIb3YCEMBIX B XUMHWH IIPHU HU3YUYCHHU BCIICCTB U XUMHUUCCKHX SBJIC
OKCIICPUMCHT, MO)IGJ'II/IpOBaHI/Ie), HCIIOJIB30BAaTh CUCTEMHBIC XUMHNYCCKHUE
B KOHKPCTHBIX JXKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C BEIICCTBAMU U HUX IT

3.2

ChopmupoBaHHOCTH YMEHUI COOIIIO/IATh MpaBUjla MOJIb30BAHUS XUMUYE
o0opy/soBaHHEM, a TaKke MpaBHiia OOpallleHUs C BEIIECTBAMH B COOT
BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

CdopMHUpPOBAaHHOCTh YMEHHH IUIAHUPOBATH U BBITIOJHATH XUMHUYECKH

OpraHWYEeCKUX BEIIECTB NMPHU HATPEBAHWH, IOJTYYEHUE dTUJIIEHA U HU3y4e
peaKiuu OpraHMYeCKHX BEIECTB, JeHATypalus OelKOB MpU HAarpeBaHU
COOTBETCTBUM C IpPaBUJIAMU TEXHUKU O€30MacHOCTU NpHU OOpallleHuu C
000py/1I0BaHUEM; MPEACTABIATh Pe3yJbTaThl XUMHUECKOTO IKCHEPUMEH
COOTBETCTBYIOIIUX peakluil U GOpMYJIUPOBATH BBIBOJIbI HA OCHOBE ATHX

34

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ OpOBOAWUTL BBIYHCIICHHA MO0 XUMHUYCCKUM
KOJMYCCTBA HCXOAHOI'O BCHICCTBA WJIM NPOAYKTA PCAKIUU 10 U3BCCTHb
OIHOI'0 U3 NCXOJAHBIX BEIICCTB UJIN IPOAYKTOB peaKHI/II/I)

3.5

ChopmupoBaHHOCTH YMEHHM KPUTHUECKU aHAJTU3UPOBATH XUMHUYECKYIO
pa3HbIX UCTOYHHUKOB (CpeacTBa MaccoBOi nH(popMaluu, cetb UIHTepHET u

3.6

ChopMupoBaHHOCTh YMEHHI COOIOAATH MPpaBUiia IKOJIOTHUECKHU LIETIECOo
TPYZLOBOH JAEATEIBHOCTU B LIENAX COXPAHEHMs CBOETO 310POBbS U OK
OCO3HABaTh OINACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI OIPENENE
nonumast cmblica nokaszarena [IJIK (mpeaenbHO mOnmycTHMON KOHLEHTP
Croco0bl YMEHBIIIEHUS U IPEJOTBPALICHHUS UX BPEJIHOTO BO3ACHCTBUS Ha

11 KIIACC



Kox npoBepsiemoro
pe3yjabTarta

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTaThl 0CBOEHHUSI OCHOBHOI 00pa30B
cpeHero oouero 00pa3oBaHust

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

Bnanenne cucreMol XMMUYECKUX 3HAHUM, KOTOPAsl BKIIOYAET: OCHOBOIION
AJIEMEHT, aToOM, JJIEKTPOHHAsi 000JI0YKa aTtoma, s-, p-, d-3JEKTPOHHBIC Op
BaAJICHTHOCTD, BHGKT‘pOOTpI/IIIaTeJ'H)HOCTB, CTCIIEHb OKMCIJICHHA, XUMHWYCCKas1
MOJISIDHBI ~ O0BEM, KpUCTAIMYECKass pemeTka, THIBI XUMHUYECK
BOCCTAaHOBUTCIIBHBIC, 3K30- H SHJIOTepMI/ILIeCKI/IC, peaKI_[I/II/I HNOHHOI'O 06
HEDJICKTPOJIUTHI, IEKTPOJUTHYCCKAS JUCCOIUAIINS, OKUCIUTENh, BOCCTAH
peaKkiny, XUMHYECKOE PpABHOBECHE), TCOPHUH W 3aKOHBI (TEOpHUs dJe
[Tepnomuueckuii 3axkon [[.JM1. MenneneeBa, 3aKOH COXpaHEHHsS MAacChl), 3a
SI3BIK XUMHH, (PAKTOJIOTUIECKUE CBEJCHHS O CBOMCTBAX, COCTABE, MOTy4YCHU
Ba)KHefIHII/IX HGOpFaHI/I‘IGCKI/IX BCIIICCTB B 6I>ITy nu HpaKTquCKOﬁ ACATCIIBHOC

1.2

ChopmupoBaHHOCT, YMEHMI BBHISBISATH XapaKTEpHbIE NMPU3HAKK U B3au
MPUMEHSITh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU CTPOCHHSI U CBOM

WX TPEBPAIICHUI; BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHS
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BirlaneHne OCHOBHBIMM METOJAaMH HAay4HOI'O IO3HAHMWS BEUIECTB U XMUMH
U3MEepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE)

1.4

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ OMpPEACIIITE BAJICHTHOCTDb U CTCIICHb OKHCII
COCAUHCHUAX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM CBS3U (KOBaJ'IeH
BO)IOpO,Z[HaH) B COCAUHCHMUAX, THII KpHCT&J’IJ’IH‘ICCKOﬁ peI_HéTKI/I KOH
MOJICKYJISIpDHAA, MOHHAs, MCTaJ'IJ'II/I‘IeCKaH)

1.5

ChopMUpOBaHHOCTH yMEHUW OMNpPEACNATh XapaKTep Cpelabl B BOJIHBI
COCTUHEHUN

1.6

C(l)OpMI/IpOBaHHOCTB YMCHU KJ'IaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC PCAKIIUU T10
U COCTaBy pCarupyromux BCHICCTB, TCILNIOBOMY B(I)(beKTy pcakuuu, u3
9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro KaTaJ’IPBaTopa)

1.7

ChopmupoBaHHOCTH YMEHHI COCTABIIATh YPABHEHUS PEAKIUN PA3IUYHBIX
ypaBHEHHUsI peakuii HOHHOTO OOMEHa, YUUTHIBAs YCIOBHSI, TPH KOTOPHIX 3

1.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOAWTH PCAKIINHU, MOATBCPKAAOIINC Ka
HCOPTraHNYCCKUX BCIICCTB, PACIIO3HABATH OIIBITHBIM HYTéM HOHBI, IPUCYT
HCOPTaHNYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCT, YMEHUH pacKpbIBaTh CYIIHOCTb OKHCIUTEIHHO
MOCPEICTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca STUX peakiuit

1.10

CchopMupoBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XMMUY
¢dakTopoB

ChopmupoBaHHOCTH yMEHUN OOBACHATH XapaKTep CMELICHHS] XUMUYECKOT
BHemHero Bo3aeiictBus (mpunnui Jle [laremnne)




061112151 " HCOPTraHNYCCKaA XUMHA

2.1

CdhopMupoBaHHOCTh YMEHHMI pacKpbiBaTh cMbich [lepuomudeckoro
JIEMOHCTPHUPOBATh €TI0 CUCTEMATU3UPYIOLLYI0, 00bSICHUTEIBHYIO U IPOIHOC

2.2

CdopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOSCHUE aTo
4 nepuonoB Ilepuoguyeckoil cucteMbl XuMHUUYECKUX aieMeHToB J[.M1. M
«S-, p-, d->TIEKTPOHHBIC OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHS
CBOMCTB XMMHYECKUX AJIEMEHTOB W MX COCIWHECHHH MO TEpPHOJIaM U TPY
xuMudeckux diemenToB .. Menaeneena

23

ChopmupoBaHHOCT,  yMEHHUH  XapakTepu3oBaTb  (ONMCHIBaTh) 00
HEOpPraHMYECKUX BEIIECTB Pa3IMYHBbIX KJIACCOB, IMOATBEPXKAATh CYILEC
MEX/1y HEOPraHWYECKUMU BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHHUM COOTBETCT
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ChopmupoBaHHOCTH YMEHHI YCTaHABIMBATH IPUHA/IIIC)KHOCTh HEOPraHUY
onpenenéHHOMY Kjaccy (TpyIie) COeIuHEHHUH (IIPOCThie BEIIeCTBA — M
OCHOBAHUSI, KUCJIOTHI, aM(OTEepHbIEC THIPOKCHIbI, COJIN)

2.5

CdopMUpOBaHHOCTH YMEHHI HCIIOIH30BATh XUMUYECKYIO CUMBOJIUKY JJIS

U YpPaBHEHMM XUMHYECKHX pEaKLUH, CHCTEMATHYECKYH) HOMEHKIIATY
Ha3BaHMS OTAEJBHBIX HEOPraHWYECKUX BellecTB (yrapHblil Tras, yrjek
U3BECTb, HETAIIEHAs! U3BECTh, IUTHEBASI CO/IA, MUPUT U IPYTHUE)

2.6

ChopMUpOBaHHOCT, yMEHUH  XapakTepu3oBaTh  (OMHCHIBaTH) 00
HEOPTraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOJTBEPXKIATh CYIIEC
MEXX]Ty HEOPTaHUUECKUMU BEIIECTBAMU C MIOMOIIIBIO YPAaBHEHHIH COOTBETCT

2.7

ChopMHpOBaHHOCT, YMEHWH IIAaHUPOBATh W BBINOJHATH XHMHYECKH
MEePOKCHIa BOJOPOa B MPUCYTCTBUU KaTaIN3aToOpa, ONMPEICTICHUE CPEIbI
VHUBEPCATLHOTO WHIUKATOPA, BIHMSHHUC PA3IMYHBIX (PAKTOPOB Ha CK
peakuuu HOHHOTO 0OMEHa, KaueCTBEHHbIE Peakluu Ha cylb(ar-, kKapOoHa
aMMOHHS, PEIIeHNE YKCIIEPUMEHTAIBHBIX 33124 M0 TeMaM « MeTalibDy | «
MpaBUJaMU TEXHUKH O€30TMAaCHOCTH TPH OOpaIIeHWH C BEIIECTBAMHU U JI
MIPEJICTABIATh PEe3yJbTaThl XUMUICCKOTO IKCIIEPUMEHTa B (hopMe 3amucHu
peaknuii ¥ GOpMyYITUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

ChopMupoBaHHOCTh YMEHHMH COOJIOAATh MpPaBUia MOJBb30BAHUS XUMHUYEC
00OpyJIOBaHHEM, a TaKXKe IpaBHja OOpAIlEHUs C BELIECTBAMU B COOT
BBINOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB

2.9

ChopmupoBaHHOCTh yYMEHHMHM  XapaKTepU30BaTh XUMUYECKHE TIPOI]
MIPOMBIIIIJIEHHOTO MOTYYeHHs CEPHOM KHCIOThI, aMMHaKa, a Takxke chopm
OOIIMX HAYYHBIX MPUHIUIAX U HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO II

XUMHUA U KU3Hb. PacuéThl

3.1

CdopMupOBaHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABIISAIONICH ecTec

pOJIM XMMMU B MO3HAHUU SIBJICHUI MPUPOJbI, B (POPMUPOBAHUHU MBILLIE
(YHKIMOHATIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM MJi pEIlEeHUs MpaKTH4

00OCHOBaHHOT'O OTHOMICHUSI K CBOEMY 37I0pPOBBIO U MPUPOIHOI cpesie




3.2

ChopmupoBaHHOCTh YMEHHM KPUTUYECKH aHAIU3HPOBATH XUMUYECKYIO
Pa3HbIX UCTOYHUKOB (CpEACTBa MacCOBOM KOMMYHHKAIUH, ceTh HTepHeT

3.3

CchopMupoBaHHOCTh YMEHUN COOIIOIATh MpaBHIIa KOJOTMUYECKH I1IeTIeCO
TPYAOBOM AEATEIBLHOCTHU B LEJISAX COXPAHEHUS CBOETO 340POBbsI U OKpYXkKa

3.4

Oco3HaBaTh OMACHOCTH BO3CHCTBHS Ha KUBbIE OPraHU3MBI ONpEAeNEH
nokazatenst [1JIK, mosicHATP Ha mpuMepax CHocoObl YMEHBIIEHUS |
BO3JICHCTBUS HA OPraHU3M YeJIOBeKa

3.5

CpopMUpOBAaHHOCTH yYMEHUH MPOBOJIUTH BBIYUCICHHUS C HCIOJIH30BaH
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH T'a30B MPU XHUMUYECKHUX P
00bEéMa Tra30B 1O M3BECTHOMY KOJHMYECTBY BEUIECTBA, Macce WM 00BE
peakiy BEHIECTB, TEIIOBOro 3(¢eKTa peakiuu Ha OCHOBE 3aKOHOB
MPEBpalICHUA 1 COXPAHCHUA SHCPTUU




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

HpOBepHeMblﬁ 3JIEMEHT COACPKaHUSA

Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

[IpenMer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B TIOTyYEHU
Teopus ctpoeHus oprannueckux coequHeHnit A.M. bytnepoBa, e€ 0CHOBHbBIE MOJIOKEH

1.2

CrtpykTypHble (OpPMYIBl OpraHMYECKHX BEMIECTB. [ omomnorus, uzoMmepus. XUMH

COEMHEHUSIX — OJIMHApHBIE U KpaTHbIE cBsi3U. [IpencraBnenne o kinaccudukanuu opra

1.3

HOMCHKJ'IaTypa OpTraHUYCCKUX COCIMHEHUH (CI/ICTCMaTI/I‘leCKaH) " TPpUBUAJILHBIC Ha3Ba
KJIACCOB OPraHNYCCKUX BCUICCTB

YrieBoaopoibl

2.1

AIKaHBI: COCTaB U CTPOCHUC, TOMOJIOTMYECKHI pAA. MertaH u 3TaH — HpOCTGﬁHIHC npen
1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I 3aMCIICHUA U FOpeHI/Iﬂ), HAaXOXKIACHUC B IPUPOJC, T10

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUI psiA. DTWIEH U HPONWIEH — IPOCT
¢usnveckue M XUMHUYECKHE CBOWCTBA (peakiuu TUIAPUPOBAHMS, TaJOTeHUPOBAH
MIOJINMEPU3AIMH ), TOJyUYE€HUE U IPUMEHEHHE
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Ankanuensl: Oytaguen-1,3 u MetwiOyraaueHn-1,3: cTpoeHue, BaKHEHIINE XU
nosinMepusanun). I[lorydeHne CHHTETUYECKOTO KayuyKa U pEe3HHBI
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AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTMYECKUN psil. ALIETUIIEH — IPOC
COCTaB, CTpOCHHE, (PU3MUECKHE M XMMHUYECKHE CBOWCTBAa (PEaKIHUU THUAPUPOBAHHS,
TOPEHMSI), OJyUYEHUE U IPUMEHEHHE

2.5

Apensl. benzon: cocras, cTpoeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakiuu T
MOJy4YeHHe | MpuMeHeHue. Toiyon: cocTaB, CTpOCHHE, (U3MUYECKHe U XU
TaJIOTEHUPOBAHUSA M HUTPOBAHMS), MOIY4YEHHE M IpUMEHEHHEe. TOKCHUYHOCTh apeH
YIJIEBOJOPOAAMH, IPUHAIICKAIIMMY K PA3JIMYHBIM KJIaCCaM

2.6

[Ipupoanbie UCTOYHUKHU YTI€BOAOPOIOB. IIpupoHblil ra3 U nomyTHele HE(PTIHbBIE Ta3
CrocoOpl  mepepabOTKM HEPTH: NEPEeroHka, KpPEeKUHI (TEepMUYECKHUM, KaTaJuT
nepepaboTku He(TH, NX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KamMeHHbIH yroib

Kchopoz[cozlepmamHe OpPraHn4CCKueC COCANMHCHUA

3.1

[IpenenbHble 0HOATOMHBIE CIUPTHL. METaHOI M 3TAaHOJ: CTPOEHUE, PU3NYECKUE U X
aKTUBHBIMM METaJUIaMM, TaJIOT€HOBOJOPOAAMH, TOpeHHue), npuMmeHeHue. Bomopon
cnupToB. JleficTBUE MeTaHOIa U STaHOJIa Ha OpTraHU3M YesioBeka. MHOroaToMHbIE CITUP

CTpoeHHe, (U3NYecKne U XUMHUUECKHe CBOIMCTBA (B3aMMOJEICTBHE CO LICIOYHBIMU M€
Ha MHOT0aTOMHbIE CIUPTHI). JlelicTBHe Ha OpraHu3M yesnoBeka. [IpruMeHenne riaunepyun




3.2

deHoi: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘-I€‘CKI/IC U XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (beH

3.3

AJII)ZIGFI/IIII)I 1 KCTOHBHI. (DOpMaJ'IBI[eI‘I/IZI, alCTAJIBACTU/A: CTPOCHUC, (1)I/I3I/I‘ICCKI/I€ u
OKHMCJICHHUSA U BOCCTAHOBJICHHA, KAYCCTBCHHBIC pCaKIlI/II/I), TMOJIYUYCHHNEC U MPUMCHCHUC

3.4

OMHOOCHOBHBIE TIpe/elibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbWHAs M YKCYCHas KHUC
XUMUYECKHE CBOMCTBa (CBOMCTBA, 0oOmIME I Kjacca KHCIOT, Peakius 3TepruduKair
CreapuHOBasi M OJIEMHOBAasi KUCIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX KH
KapOOHOBBIX KUCIIOT, X MOIOIIEE JIeHCTBHE

3.5

CrnoxHbie GUPBl KaK TMPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIH3 CIOKHBIX 3¢
[IpumMeHeHue xxupoB. bruosiorndeckast poib KUPOB

3.6

YrneBoabl: cocTas, KiaccupuKalus yrieBoaoB (MOHO-, U- U nonucaxapusl). [ok

OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3MUeCKhe U XUMUYECKHE CBOICTBa (B3auMoje

OKHCJICHHE aMMHUAa4YHbIM pacTBOpoM okcua cepedpa(l), BocctanoBneHne, OpOKEHHE T
pUMeHeHue, Ouosnorudeckass poisib. @orocunre3. DpykTo3a Kak H30MEpP TIIHOKO3
npupoaAHbie noiauMepsl. CTpoeHHe Kpaxmalla U HEeJUTI0I03bl. OU3NYEeCKHe U XUMUYECKH
KaueCTBEHHAs peaklys C HOJIOM)

ASOTCO,Z[Cp)KaH.II/Ie OpTraHU4YCCKUC COCANHCHUA

4.1

AMMHOKHCIOTEI KaK aM(bOTepHBIe OpPraHN4YCCKHUEC COCANHCHMHA. du3nUecKue U XUMHYE
IIpUMEPC FJII/IHI/IHa). buonorndeckoe 3HaueHHe aMHHOKUCIOT. [lenTuabl

4.2

benkn kak mpupoaHbIE BBICOKOMOJICKYJSIpPHBIE coenuHeHud. [lepBuuHas, BTOpuYHas
XUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYpAIlUs, KAYECTBEHHBIE PEAKIIMU Ha O¢

BbICOKOMONIEKYIISIPHBIE COEIMHEHUS

5.1

OCHOBHBIE IIOHSATHS XHMHH BBICOKOMOJICKYJIAPHBIX COC,Z[HHGHPIfll MOHOMCEP, HOJHUME
noJIMMEpus3alu, CpEaHAd MOJICKYJIApHas Macca. OCHOBHBIE METOJbI CHHTC3a BBICO
oJIMMEpHU3aluA U IIOJUKOHOCHCA A
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9KCHepI/IMeHTaJ'IBHLIe MCTOAbI HM3YUCHUA BCIICCTB U HX HpeBpaH.[eHHfII O3HAaKOMJIC
HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB. HOJ'IyLICHI/Ie CHUHTCTHUYCCKOI'O KaydyKa

11 KIIACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/ILI€CKI/Ie OCHOBBI XUMHH

1.1

XuMuueckuil sneMeHT. AToM. Sapo aroma, U30TOmNbl. DJIEKTPOHHAs 000JI0uKa. JHEp
ATOMHBIE OpOUTaANH, S-, p-, d-311€eMeHTbl. OCOOEHHOCTH pacHpeeseHUs IEKTPOHOB I10
NEPBbIX YETHIPEX MEPHOJIOB. DIEKTPOHHAS! KOH(UTYpaLlUsl aTOMOB

1.2

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema Xumudeckux sneMeHToB .M. Men
3akoHa U llepuogmyeckoi cucremsl xumuueckux aemeHToB JI.M. Menneneesa c

aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHs CBOWCTB XHMHUYECKUX IJIEMEHTOB U 00pasye
BELIECTB I10 TPYMIIaM U NEpUoAaM. 3HAUEHUE NEPUOINIECKOr0 3aKOHA B PA3BUTHUN HAy




Crpoenue BemiecTBa. XUMHUYECKasi CBS3b. BUIbl XMMHUYECKOW CBA3M (KOBaJeHTHas H

1.3 MeTanndeckasi). IOHbI: KaTHOHBI M aHUOHBI. MeXaHu3Mbl 00pa30BaHUs KOBaJEHTHOMN
JIOHOPHO-aKIEeNnTOpHbIN). BoopoaHas cBs3b
1.4 BaneHntHOCTB. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCIECHUS
BemectBa MONEKyJIspHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUSA. 3aKOH IOCTOSHCT
1.5 KPUCTAJUIMYECKUX PEmETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUMA KPHUCTAILI
JMCIIEPCHBIX cucTeMax. MICTUHHBIE M KOJIIIOMIHBIE pacTBOPBI. MaccoBasi 107151 BEHIECTB
1.6 Knaccudukanus Heoprannueckux coeinHeHnid. HoMeHkaTypa HeopraHn4eckux Belle
17 Xumuyeckas peakius. Knaccuduxamuss XMMHUYECKUX peaKIMi B HEOPTaHUYECKOM
' COXpaHEHUs1 MacChl BEUIECTB, 3aKOH COXPAHEHMSI U PEBPALLICHUS] SHEPTUU [IPU XUMUYE
1.8 CkopocTb peakuuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB
19 OOpatumble peakiuu. XuMudeckoe paBHoBecue. (DaKkTOpHI, BIUSAIONIME HA COCTO
) [Tpunnun Jle [laTense
110 Onextponutuyeckas auccouuanus. CuiabHble U ciadble 3nekTponauTsl. Cpena BOIH
' HelTpasibHasi, menoyHas. Peakiinu HoHHOTO OOMeHa
1.11 OKHCIIUTETHFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
2 Heoprannueckas xumus
Hemeramnbl. [lonoxxenue nemeraiioB B Ilepuogmueckoil cucteMe XUMHUYECKHUX 3
2.1 0COOCHHOCTH CTPOEHHUsI aTOMOB. DU3MYecKre CBONCTBA HEMETAUIOB. AJIJIOTPOIHS HEM
cepsl, pocdopa u yrieposa)
XUMHUYECKUE CBOMCTBA Ba)KHEUIIMX HEMETAJIOB (TaJOreHoB, cepbl, a3oTa, (ocdo
2.2 COCMHEHUIN (OKCUAOB, KHUCIOPOJCOJEPKAUIMX KHUCIOT, BOJOPOAHBIX COEIUHEH
HEMETAJUIOB M UX COCIMHEHUI
Mertamsl. [lonoxenue metamioB B [lepuoauyeckoit cucreMe XUMHUECKUX 3JIEMEHTOB
23 CTPOCHHSI DJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOIiue (u3nuecKue CBOWCTB
DNEeKTPOXUMHUECKUH Psi/i HANPSHKEHUN METaJJIOB
54 XUMHYECKHUE CBOMCTBA BAXKHEHUIINX METAUIOB (HATPHM, KalHi, KalbI[Ui, MarHWi,
] Mezlb) U uX coeauHenuit. O0mume cnocoOwl nmoy4eHus MetauioB. [Ipumenenne Merasmn
2.5 ['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAIINX K Pa3INYHBIM KJ1acca
3 XUMUS U )KU3Hb
31 Ponp xumum B 00OecreYeHWH SKOJIOTHMYECKON, SHEPreTUYecKoW W THIEBOH 0e30
' [TonsiTve 0 HAyYHBIX METOAAX MO3HAHUS BEUIECTB U XUMUYECKUX PEeaAKIU
[IpencraBienust 00 OOIMKUX HAYYHBIX MPUHIUIAX MPOMBIIIICHHOTO TMOMYyUYEHUS BaXKHE
3.2 BEILIECTB M MAaTEpUaJIOB: BaXKHEHIINE CTPOUTENIbHBIE MaTepUalibl, KOHCTPYKIHUOHHB
KepaMMKa, MaTEpHUAJIbI 1JIs1 AJIEKTPOHUKHU, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIIb
313 XuMHusi W 3I0pOBbE 4YEJOBEKA: MpaBWiIa HCIOIB30BaHUS JICKAPCTBEHHBIX IIpe

HCII0JIb30BAHUA MPLCIIapaToOB OBITOBOM XMMHUH B HOBCCHHCBHOﬁ KHU3HU




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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