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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmma mo XUMHM Ha YPOBHE CpeaHero oOmiero o0pa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoii @eaepauun», TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHS (efepanbHOil 00pa3oBaTENbHOM MPOTPaMMBbl CPETHEro O0O0IIero
obOpazoBanust  (DPOII  COO), npencraBiaeHHsix B DenepanbHOM
rocyapctBeHHOM oOpa3oBarenbHOM craHaapte COO, ¢ yuérom Konnemnmum
npenojaBaHus  ydyeOHoro  mpeamera  «XuMUsS» B 00pa3oBaTEIbHBIX
opranm3zauusax  Poccuiickor — ®depepauuu,  peaM3yHOLIIMX  OCHOBHBIC
00pa3oBaTeIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJO0XKEHUN «CTpaterun pa3BUTHUs
Bocnutanusi B Poccuiickoir ®enepauun Ha mnepuon g0 2025 ropan
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTrpaMMBbI IO XUMUH, K OTPEIEICHUIO
oOmielt crpaterun OOydYEHHUS, BOCIHTAHHMS U PAa3BUTHS OOYYArOIIUXCS
cpenctBamu ydyeOHoro mpenmera «Xumus» s 10-11 kimaccoB Ha 06a3oBoM
YPOBHE  COCTaBWJIM  KOHUeNTyadbHble moyiokeHuss @DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COAEp)KaHUs, pPe3yJbTaTOB OOyYEeHHS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITTYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPTaHU3AIH, SIBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEPIIAOIIUM DJTAllOM pealu3alid Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHON CHCTEME XHWMHYECKOro OOpa30oBaHWsA. OTH IIEHHOCTH KacaroTcCs
MO3HAHUSA 3aKOHOB TPUPOJBI, (HOPMUPOBAHHMS MHUPOBO33PEHUS U O0OIIEH
KyJIbTYpPhl YEJIOBEKA, a TaKXKe HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U TIPUPOIHOM cpene. Peannsyercss xumudeckoe oOpa3oBaHue
oOydJaronmuxcsi Ha YpPOBHE CpeIHero o0mero oOpa3oBaHMsI CpPEICTBAMHU
ydqeOHOTO TmpeameTa «XUMHUS», COJEpKaHHE U IMOCTPOEHHUE KOTOPOTo
OTIpEJIeICHBl B MIPOTpaMMe 0 XUMHUHU C YYETOM crelupUKH HAYKU XUMUH, €€
3HAYCHUS B TIO3HAHUU TPHUPOBI U B MATEPUATHLHOM JKU3HU OOIIIECTBA, a TAKKE C
y4€ToM OOImMX Tee ¢ TMPUHIUIOB, XapaKTEPHU3YIOIINX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpelaHero obOmero oOpasoBanusi B Poccuiickoii
denepanunu.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYI0 pOib B
COBPEMEHHOW IMBWJIM3allUd, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KyabTypbl. OHa BHOCHT CBOM BKJIaa B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IEJIOCTHOIO TMpPEACTaBleHUs 00
OKpYXalollleM MHUpEe KaK O €IMHCTBE IMPUPOABI MU YEJIOBEKAa, KOTOpPOE
dbopMupyeTcss B XMMHUU Ha OCHOBE IIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKpY>KaroIllEero MUpa, OCO3HAHMS B3AUMOCBSA3U MEXIY CTPOCHUEM BEILIECTB, X
CBOMCTBAMHU Y BO3MOXKHBIMH 00JaCTsIMU IPUMEHEHHUSI.

TecHO B3aUMOJEHUCTBYSI C JPYTMMH €CTECTBEHHBIMHU HAayKaMU, XUMHS
CTajia HEOThEMJIEMON YacCThI0O MHUPOBOW KYJBTYPhI, HEOOXOIUMBIM YCIOBHEM
YCHENIHOTO TPYJla M KU3HU KaKI0TO wieHa oOmiecTtBa. CoBpeMeHHas XUMUS
KaK HayKa CO3UJlaTelIbHAsi, KaK HayKa BBICOKMX TEXHOJIOTMU HaIlpaBJieHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA 4YEIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYCCKOM, TIHUINCBOM, SKOJOIMYeCKOH O€30IacHOCTH H
OXpaHbI 3/I0POBBA.

B cootBeTcTBUMM € 0OmMMH TENSIMU W MPUHIUIIAMU CPEIHErO OOIIero
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BBIN



YPOBEHb M3Y4YE€HUsS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOJUMYIO WM  JUII  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOUEHUS! B KU3Hb COLIMYMa,
OPOJOJDKEHUsT O00pa3oBaHMUS B  PA3JIMYHBIX  O0JIACTAX, HE CBS3aHHBIX
HETIOCPEICTBEHHO C XUMHUEM.

CocTaBasiomuMu  TipeaMeTa  «XUMUsS» SBISIIOTCS  0a30BbIE KYpPChI —
«Oprannyeckas xumus» U «OOIIass ¥ HEOpraHWYECKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJICp>KaHUS KOTOPBIX SBJISIFOTCS OCHOBBI 0a30BOM HAyKH:
CUCTEMa 3HaHUI MO0 HEOPTaHUYECKON XUMHH (C BKIIFOUCHHEM 3HAHUN U3 001Ien
XUMHUH) U OpraHnyeckor xumuu. @opMUpOBaHUE TAHHOW CUCTEMbI 3HAHUN TPU
U3YYCHUW TIpeIMeTa OO0ECIeUYMBACT BO3MOXKHOCTh PACCMOTPEHHS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHA, 3aKOHOB M TEOPHI XUMUHU.

CrpykTypa conepxkanust KypcoB — «Opranndeckas xumusi» U «O0mas u
HEOpraHUYecKas XuMus» cHOpMHpPOBaHA B MPOTPaMME IO XMMHH Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K HW3Y4YEHHUI0 Y4eOHOro marepuana u 0OyCIOBIICHA
UCTOPUYECKH OOOCHOBAHHBIM  DPAa3BUTHEM 3HAHUN Ha  OMNpPEACIIEHHBIX
TEOPETUYECKNX YpOBHsSIX. Tak, B Kypce€ OpPraHMYeCKOW XHMHUHU BELIECTBA
paccMaTpHUBaIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPTraHUYECKUX
COCAMHEHUN, a TaKXE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIIEKTPOHHBIX
MPENCTaBlICeHUl O cTpoeHuu BemiecTB. CBeneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAalOTCsI B Pa3BUTHM — OT YIJIEBOJOPOJOB JI0 CIOXHBIX
OMOJIOTUYECKA AaKTUBHBIX cOoequHeHuH. B Kypce opraHuyeckod XuMuu
MOJIy4ar0T pa3BUTHE CGHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl TEPBOHAYAJIBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHSI, O XUMHUUYECKOUN pEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHS B TpeaMere «XuMus» 0a30BOro YpPOBHS
paccMaTpUBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKH Matepuad M (HaKTOJIOTHYECKHUE CBEIEHUS O BEIIECTBAX W
XUMUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00YYaIOmUMCS TPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJUYECKOTO 3aKOHAa C OOMIETEOPETUYECKUX ¢ METOJOJIOTHYECKUX
MO3UIINHN, TIIyOKE MOHATh UCTOPHUUECKOE M3MEHEHHE (DYHKIIMI 3TOr0 3aKOHA —
0T 00o0MIaromIei 10 OOBICHSIONMEH U MPOrHO3UPYIOIESH.

Enunas cucrema 3HaHMH O BaKHEHMIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHUH, CBOWMCTBAaX M MPUMEHEHUH, & TAKXKE O XUMUYECKHX PEAKIHUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MpOTEKaHus aomnoiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMH COJIEPKAHUS, UMEIOIIMMU KYJIbTYPOJIOTUYECKUN U
MPUKJIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMUH C JPYTMMU HayKaMH, DPAacKpbIBalOT €€ pPoJib B IO3HABATEIbHOU H
MPAKTUYECKOMN JEATEIHHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K TIpOIlecCy TBOPYECTBA B OOJACTH TEOPHUH U MPAKTUYECKUX MPUIIOKCHHMA
XUMUHU, TIOMOTAIOT BBITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX TIpoOeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUUYECKH
OCMBICTTUBATh WH(MOPMAIMI0O U TPUMEHITh €€ IS TONOJHEHUS 3HAHWM,
pElICHUsI HMHTEJUIEKTYalbHbIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B memom cojaepkaHue yueOHOTO mpeameTa « XUMHUs JAaHHOTO YPOBHS
U3Y4YCHUS] ~ OPUEHTUPOBAHO  HA  (QopMuUpOBaHHE Yy  OOyYaromImxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUITOCOPCKUX HIACH, TAKUX KaK:
MaTepuagbHOE €IMHCTBO HEOPraHUYECKOr0O ¢  OPraHhyYecKoro  MHpa,
00yCJIOBIIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHEM, TT0O3HABAEMOCTh



MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA W PEUICHUS MPOTHUBOPECUUN MEKITY
HOBBIMH (paKTaMU U TEOPETUYECKUMH MPEINOCHIIKAMU, OCO3HAHUE POJTH XUMUU
B pEHICHUH DHKOJIOTHYECKUX TpodsieM, a Takxke mpodieM cOepexeHus
DPHEPTreTUYECKUX PECYpCOB, CBHIPbsl, CO3/IaHHUS HOBBIX TEXHOJOTHA U
MaTEpPHUAJIOB.

B mnmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUA U COIMAIM3AIUU
o0ydJaronuxcsi MPUHATHIE TPOTPAMMON IO XMMHH TOAXOABl K OMPEIETICHUIO
colepKaHUsI W TIOCTPOCHUS TpEeAMeTa MpeaycMaTpuBarOT (OPMHUPOBAHUE
YHUBEPCAIBHBIX YYCOHBIX JICUCTBHM, HMEIOIMMX 0a30BOE 3HAYCHHE IS
Pa3MUYHBIX BHUJOB JACSATEIBHOCTU: PEIIEHUS NpoOJieM, TIOWCKa, aHauu3a |
00paboTkn  MH(pOpPMAIMK, HEOOXOJAMMBIX I  NPUOOPETCHHUS  OIbITA
MIPAKTUYECKOM M HCCIENOBATEIBCKON JEITEIbHOCTH, 3aHUMAIOIIEH BaKHOE
MECTO B TIO3HAHUU XUMHH.

B mpaktuke mpenopaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpEAHETr0 OOIIero oOpa3oBaHUsA, IIPH
OTIPENICTICHUHN COJICPKATCIBbHOW XapaKTePUCTUKU IIeJIed HM3yYeHHs TpeIMeTa
HAMPaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTA TPAIUIUOHHO TPU3HAETCS
dbopMHUpOBaHWE OCHOB XWMHUYECKOW HAyKW KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MACSITEIBPHOCTH YeJIOBeKa M KakK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAWYECKOW TOYKH 3pPEHHUS TaKou
MOAXOM K ONpPENENCHUI0 IeJiell W3ydeHHs] TMpeaMeTa SIBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMH IEISIMU W3YUYEHUS MpeaMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (QopMHpOBaHHE CHCTEMBl XHMHYCCKHX 3HAHUH KaK BaKHEHIICH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE
KOTOpPO#M JIeKaT KIIOUEBbIE MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TOHHUMaHUE
CYIIHOCTH JOCTYIHBIX OOOOIICHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHMe U pa3BUTHE TPEJICTABICHUNA O HAyYHBIX METOJaxX
MO3HAHUS BEIIECTB M XHWMHUYECKHX PEaKIHUi, HEOOXOAUMBIX IS
NpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
XUMHUYECKUX SIBICHUHN, UMEIOIIUX MECTO B MPHUPOJC, B MIPAKTUICCKON U
IIOBCEIHEBHOM KU3HU;

e pa3BUTHE YyMEHUW © CIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C
HAONIOICHHEM U OOBACHEHHEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOmroIeHneM MpaBuil 0€30MMacHOT0 0OpaIeHus C BEIIECTBAMH.

Hapsiny ¢ »TuMm, comepkaTtenbHas XapakTepUCTHKa IieJed W 3ajad
U3y4YeHUS MpeAMETa B MPOrpaMMe MO XMMHUHM YTOYHEHA U CKOPPEKTHPOBaHa B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CpPEIHEro oOIIero
oOpazoBanusi. CerofHsl B MPENOIaBaHUK XUMUU B OOJIbIIIEH CTENEHU OTIAETCS
NPEANOYTCHHUE  MPAKTUYECKONM  KOMIIOHEHTE  COJIEp’KaHus  OOydYeHHs,
OPUEHTHUPOBAaHHOW Ha TMOJTOTOBKY BBIMMYCKHUKA 0O0Ie00pa30BaTeIbHOM
OpraHu3alliM, BIAJCIONIET0 HE HA00pOM 3HaHWHM, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
¥ IPUMEHEHUS UX B PEaTbHOM KU3HM JIJISl PEIICHUS MPAKTUYECKHUX 3a/1ay.

B cBs3u ¢ 3TUM mpu u3ydeHHH TpeaMeTra «XUMUS» TOMUHUPYIOIIEe
3HaYCHUE MPUOOPETAIOT TAKKE 1NN U 33]1a4M, KaK:

aganTamnyus OOyYaroIMXCS K YCIOBUSM JWHAMHYHO Pa3BUBAIOIIETOCS
Mupa, (HOPMHUPOBAHME WHTEIUIEKTYadbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K



caM0o00pa30oBaHUI0,  COTPYAHUYECTBY,  CAMOCTOSATEIHLHOMY  MPHUHSTHUIO
IPAaMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBS3AHHBIX C
BEIIECTBAMHU U WX TIPUMECHECHHUEM;

dbopmupoBaHre y OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMIIETEHIIN), UMEIONINX YHHUBEPCAIbHOE 3HAYEHWE JUIsI Pa3IMYHBIX BHJIOB
NESTENbHOCTH: PEIICHHWs MpoOjieM, TOWCKa, aHalu3a W 00paboTKH
uHhopMaIK, HEOOXOMUMBIX [UIsi TPUOOPETEHUS] ONbITa JIEATeILHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XWMHH, A TaKXKE JUIsl OIICHKHU C
MO3UIMNA  JKOJIOTMYECKOW O€30MacCHOCTH XapakTepa BIUSHUSA BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEIY;

Pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW 00ydaromuxcsi: CIOCOOHOCTH CaMOCTOSATEIHLHO MPUOOpETaTh
HOBBIC 3HAHUS MO XUMHUU B COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TOWCKAa U
aHanu3a Yy4yeOHOW ¥ HAy4YHO-TIOMYJSAPHOW HWH(OpMAIMM XUMHYECKOTO
COJIep KaHMUS;

dbopMupoBaHWEe W pa3BUTHE Y OOYYAIOIIUXCS AaCCOIMATHBHOTO U
JIOTUYECKOTO MBINUICHUS, HAOII0JATENHbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHWH U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydamuxcsi YyOeXKIEHHOCTH B TYMaHHCTHYECKOU
HAIPABJICHHOCTA XUMUU, €€ BAXXHOW POJU B PEIICHUU TJIOOAIBHBIX MPOOIEeM
PaIMOHAIIBHOTO TIPUPOIOTIOIB30BAHUS, TIOMOJIHEHUS YHEPTETUIECKUX PECYPCOB
U COXpaHEHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpeXHOTO OTHOIICHHWS K TIPUPOJIE H CBOEMY 3JI0OPOBBIO, a TakKkKe
NPUOOPETEHHST OMbITA HWCIOJB30BAHUS TMOMYYEHHBIX 3HAHUN IS TPUHATHS
IPaMOTHBIX PENICHUH B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMHU.

B yueOHOM miane cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XUMHU)
0a30BOr0 YpOBHS BXOJIUT B COCTaB MpeaMeTHON obmactu «EcTtecTBeHHO-
HAyYHBIE TIPEIMETHI».

OO6miee uyncao 4YacoB, OTBEACHHBIX JIA M3YyUYCHUS XMMHUH, Ha 0a30BOM
YPOBHE CpeaHETo 00IIero 00pa3oBanus, coctaBiser 68 gacos: B 10 kimacce — 34
yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Henemto).



COJEPXXAHME OBYYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKON XUMUM

[IpeamMer opraHn4ecKoi XuMHHK: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
B IMOJIyYEHHH HOBBIX BELIECTB U MAaTepUANIOB. TeOpHsi CTPOCHHS] OPraHUuYECKUX
coequHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPYKTypHbIE
dbopMyIIBl OpraHMYecKuX BemecTB. [ 'omomorus, nzomepus. XUMHUYECKasi CBS3b
B OPTraHUYECKUX COEAUHEHUSIX — OJIMHAPHBIE U KPaTHBIEC CBSI3H.

[IpencraBnenue 0  KilaccupuKanud — OPraHWYECKUX  BEIIECTB.
HomenknaTypa opraHnyecKux COeIMHEHUN (CUCTEMaTUYEeCKas) U TPUBHAIIbHBIC
Ha3BaHUS BAXKHEUIIUX MPEACTABUTEIIEH KIAaCCOB OPraHUYECKUX BEUIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C 00paslaMu OpPraHWYeCKUX BEIIECTB U MaTepHallaMd Ha MX
OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ OPTaHWYECKUX BEIIECTB, HAOIIOJCHUE U
OMMUCAaHUE JAEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUID OPraHUYECKUX
BEIIECTB MPHU HarpeBaHuu (TIaBiIeHUE, OOYTIIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psa. MeTraH M 3TaH —
IPOCTEUIINE MPEJACTABUTENN aJTKAaHOB: (PU3MUYECKHE W XMMHUUYECKHE CBONCTBA
(peakuuu 3aMEIIECHHUS] M TOPEHHUs), HAXOXKACHUE B MPUPOAE, MOJYyYEHUE U
PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHUECKUN PSAZl. DTUIICH U MPONUJIEH
— TPOCTEHUIIINE MPEICTABUTETN AIKEHOB: (PM3MYECKUE U XUMUUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TATOI€HUPOBAHUSA, THUApPATAIMU, OKHUCIEHUA U
MOJIMMEPU3ALINH ), TOTyUEHUE U TPUMEHEHHUE.

Anxanuensl: Oytaauen-1,3 u MmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIIHE
XUMHUYECKHUE CBOICTBA (peaxuus MOJIMMEPU3ALIIN). [Tonmyuyenue
CUHTETHYECKOTO KayuyyKa U pE3UHBI.

ATJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH P,
ALIETWIIEH — TPOCTEHIINI MPEACTABUTENb aJIKUHOB: COCTaB, CTPOCHHE,
dbusnueckue W XMMHUYECKHE  CBOWMCTBAa  (peakmuu  TUAPUPOBAHUSA,
rajoreHUpOBaHMS, THIPATALIMY, TOPEHUS ), TOIYUYEHUE U IPUMEHEHUE.

Apensl. benzoin: coctas, ctpoenue, GU3NUYECKUE M XUMUYECKHE CBOWCTBA
(peakuuMyu TrajJoOr€HUPOBAHUSI W HUTPOBAHMS), TOJYYEHHUE U TPUMEHEHUE.
Tonyon: cocmas, cmpoenue, guzuueckue u XumuuecKue ceolcmea (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), noayuenue u npumeHenue. TOKCUUYHOCTD
apeHOoB. ['eHeTHYecKasi CBS3b MEXIY YIVIEBOJAOPOAAMH, NMPUHAICKAIINMHU K
Pa3JIMYHbIM KJIaccaM.

[IpupoaHbIe UCTOYHUKHU YIIIEBOAOPOIOB. lIpupoaHbIil ra3 u MOIMyTHBIE
HedTanabie Ta3el. HegTh u e€ npoucxoxaenue. Crocodsl nepepadoTku HedTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKUW), mUpoiau3. [IpomyKTs
nepepaboTku He(pTH, WX NPUMEHEHHWE B TPOMBIIUICHHOCTH W B OBITY.
KameHHbliii yroiabs 1 MpOAYKTHI €ro nmepepadboTKH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C O0pa3laMy IUIAaCTMACC, Kay4YyKOB U PE3WHBI, KOJIICKIIUU
«Hedbts» u «Yromp», MOJEIMPOBAHUE MOJIEKYJ YIJICBOJOPOJOB H



raJIOTeHONPON3BOHBIX, TMPOBEACHUE MPAKTUYECKONW paOOTHI: MOIy4YEHUE
STUJICHA U U3YUYECHUE €0 CBOWCTB.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHIO XHUMHYECKOW peaknuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PEAKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OMHOTO W3 MCXOJHBIX BEIIECTB WU MPOJYKTOB
peakiun).

Kuciopoaconepxkamue opraHudecKue coeJHHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W ATAaHOI: CTPOCHHUE,
dbusznueckne U XUMHUYECKHE CBOMCTBA (pEakiMM C AKTUBHBIMU METAJIAMU,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), MPUMEHEHUE. BoopoaHbie CBS3U MEXKAY
MoOJIEKyJIaMu CUpPTOB. JlelicTBUE MeTaHOJIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OTUJIEHIVIMKOIbL W T[JIMUEPUH: CTPOEHUE,
dbusnueckne M XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IICIOYHBIMU
MeTaJlJlaMy, KaueCTBEHHAsI Peakiisi HA MHOTOaTOMHBIE CIUPTHI). [lelicTBue Ha
opranus3M yenoBeka. [[puMeHeHre rmunepruHa u STUICHTIIHKOJIS.

deHon: CTpOeHHWE MOJICKYJbI, (PU3NYEeCKHe W XHUMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpneruipl U kemownsl. DopManbleruj, aleTalbJACTU/l: CTPOEHUE,
dbu3nUecKre U XMMHUYECKUE CBOWCTBA (PEAKIIMU OKHUCICHUSI U BOCCTAHOBIICHUS,
KAUuECTBEHHBIE PEAKIINH), TIOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeNeTbHbIE KapOOHOBBIE KHUCIOTH.. MypaBbuHAs U
YKCYCHasi KHCIIOTBI: CTPOCHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme I Kjacca KHUCJIOT, peaknus JTepuukanuu), TMOIydeHUE U
npuMeHenne. CTeapuHoBasi U OJIEMHOBAs KUCIOTHI KaK IIPEACTABUTENN BBICIIUX
KapOOHOBBIX KHCJIOT. MpbUTa Kak COJU BBICIIUX KapOOHOBBIX KHCJIOT, WX
MOIOILIEE ICHCTBHE.

Crnoxnble >(Hpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponu3
cnoxubix dpupoB. Kupsl. [mapomus sxupoB. I[lpumeHneHue Kupos.
buonornueckas poJb :KUPOB.

VYrineBompl: cocraB, Kiaccuukanus —yrieBogoB (MOHO-, JU- H
nonucaxapuabl). [JIOko3a — TPOCTEHIIMI MOHOCAaxXapua: OCOOECHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcunom meau(1l), okucnenne ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bl), HAXOXK/IEHUE B MPUPO/JIE, TPUMEHECHHE,
ounosnoruyeckas poisib. @orocunTe3. OpyKTo3a Kak H30MEP TITFOKO3bI.

Kpaxman v uemnroio3a kak npupoHbie noiuMepsl. CTpoeHne Kkpaxmania u
Uesuoa03bl. PU3NMYECKHe W XMMHYECKHME CBOMCTBA Kpaxmaina (THUIpoJiu3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
poBe/ieHne, HAOII0IEHNE W OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIIUPTOB (OKHCICHUE 3TAHOJIA
okcusioM meau(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJACHCTBUE TIIHIIEPHHA C
rugpokcugom Mmenu(Il)), anpaernnoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuga cepedpa(l) m rumpoxkcumom meau(ll), B3ammomeiicTBue kpaxmana ¢
MOJIOM), TIPOBEJCHHE MPAKTUYECKON padOTHI: CBOMCTBA PacTBOpa YKCYCHOMU
KHUCJIOTHI.

PacuérHnble 3anaumn.

Boluucnenuss mo ypaBHEHWIO XHUMHYECKOW peaknuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOT0 BEIIECTBA WJIM MNPOAYKTAa PEAKUUU MO H3BECTHBIM




Macce, 00bEMyY, KOJIMYECTBY OMHOTO W3 MCXOJHBIX BEIIECTB WJIU MPOJYKTOB
peakiun).

A30TcoepKalue OpraHun4ecKue COeTMHEHMUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEpHBbIE  OpPraHUYECKHUE  COCIUHCHHUS.
du3nyuecKkue U XMMUYECKUE CBOICTBA aMHUHOKHUCIOT (Ha MpUMEpE TIIUIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIOT. [lenTuasr.

benku kak mpupoOAHBIE BBICOKOMOJIEKYJIIPHBIE coeauHeHMs. [lepBuyHasi,
BTOpPUYHAA U TPETUYHAS CTPYKTypa OENKOB. XWMHUYECKHE CBONCTBAa OEIKOB:
TUAPOJIA3, ICHATYpAIlHs, KAYeCTBEHHBIC PEaKIINKU Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
HAOJIIO/ICHUE W OTMHMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OEIKOB
IIPY HarpeBaHUU, IBETHHIE PEAKITUU OCIIKOB.

BricokoMmoJieKyJISIpHbIE COeTUHECHUS

OCHOBHBIE TIOHSITUS ~XMMHUU  BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHMUI:
MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPU3ALNH, CPEIHSA
MoJieKyiasipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEIMHEHUHN — MTOJMMEPU3ALUS U MOJIMKOHICHCALHSL.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BELIECTB M HUX MPEBPAILCHHI:
O3HAKOMJIEHHE C oOpaslaMu TPUPOJHBIX ¥ HMCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MeXnNpeaMETHBIX CBSI3€M NIPU  M3YYECHUM OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS dYepe3 MCIOJb30BaHME Kak OOIuX
€CTECTBEHHO-HAYYHBIX TOHSTUH, TaK W TOHSTUH, SBISIOIINXCS CHUCTEMHBIMU
JUISL OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmme ecTeCTBEHHO-HAY4YHbIC TIOHSTHUS: SBICHUE, HAay4YHbIA (akKT,
TUTOTE3a, 3aKOH, TEOpHsl, aHaJIW3, CHUHTE3, KiIacCHU(UKAIM, MEePUOJIUIHOCTD,
HAOJIIOICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJCIIUPOBAHUE.

@dusuka: Marepus, DOHEpPrus, macca, aroM, DJJIEKTPOH, MOJIEKYJa,
OHEPTreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (M3MUECKUE BETUYUHBI U €IMHUIIBI UX U3MEPECHUSI.

buonorus: knerka, opranusMm, 6mocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKA AKTUBHBIC BemecTBa (O€IKH, YTIEBObI, >KUPBI,
(dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJBI, IOJIE3HBIE HCKOMAeMbIE,
TOILINBO, PECYPCHL.

TexHolOrusl: MUIIEBbIE MPOAYKTbl, OCHOBBI PAllMOHAIBLHOIO MUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE TpenapaThbl, MaTEPUAIIbI
Y3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHN 3JIeMEHT. ATOM. Sapo aroma, HM30TONBI. DJIEKTPOHHAS
000109Ka. DHEPreTUIECKUE YPOBHHU, TOTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pacipeiesICHUs JIEKTPOHOB 10 OPOUTANIAM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuonnuecknin 3axkoH u llepuonnueckas cucrema XUMHYECKHX
anementoB [[. WM. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA U



[Iepuonuueckoit cucrtembl xumudeckux syemMeHToB JI. M. MenneneeBa c
COBPEMEHHOW TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU TPOCTHIX U CIOXKHBIX
BEILIECTB [0 TpylnaM MW MepHojaM. 3HAYEHUE MEePUOJUYECKOr0 3aKOHA B
Pa3BUTUU HAYKHU.

CtpoeHue BellecTBa. XHUMHYECKas CBsI3b. BUIbI XUMHUYECKOW CBA3U
(KoBaJIeHTHAsI HEMOJIAPHAS U MOJISIpHAs, HIOHHAs, MeTaJUInYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3u (OOMEHHBIM W JOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaeHTHOCTh. DIIEKTPOOTPULIATENIBHOCTD.
Crenenp okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [UIBI  KPUCTAUIMYECKHX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMUECKOMN PEIIETKU.

[IonsTue 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
Maccosast 10151 BelIecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. | €HETMUYEeCKas CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAICKAIUX K PA3JIUYHBIM KJIacCaM.

Xumuueckas peaknus. Krnaccudukamumss XUMHUYECKMX PpEaKIuil B
HEOPraHMYECKON M OPraHUYeCKOM XMMHUH. 3aKOH COXPAHEHHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALLECHUS SJHEPTUHU ITPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3UYHBIX (PAKTOPOB.
OO6partumble peaknuu. XUMHYECKOe paBHOBecwe. DakTOpbl, BIUSIONIME Ha
COCTOsIHME XuMH4ecKoro pasHoBecus. [[punnun Jle [latense.

Onektponutuueckas nuccoruaiusi. CuinbHble W CIa0ble AJIEKTPOIUTHI
Cpena BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaIbHasl, IETOYHAsl.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M HUX MPEBPAILCHHI:
nemMoHcTpanus Taomui «lleprogudeckas cucteMa XUMHUYECKHX JIEMEHTOB /Jl.
W. MenpeneeBa», n3yueHue Mojiesiel KpUCTAJUTMUECKUX PEMIETOK, HAb01eH e
U ONHCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ioKeHUE
IIEPOKCUJA BOAOPOJAa B MNPUCYTCTBUM KaTaIU3aTOpa, OIPEHCIICHUE CpPEabl
pacTBOPOB BEIIECTB C IOMOLIBK) YHUBEPCAIBHOIO WMHAMKATOpPA, PEAKLIHHU
MOHHOTO OOMEHa), MPOBEJACHHUE MPAKTUYECKOU pabOThl «BiusHUE pa3IHMYHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUECKOU PEAKITUN.

PacuérHble 3anaum.

Pacuétel 10 ypaBHEHMSAM XUMHUYECKHX pEAKUHMH, B TOM YHCIE
TEPMOXUMUYECKUE PACUYETHI, pACUETHI C UCIOJIBb30BAHUEM IOHITUA «MaCcCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeramner. Ilonoxenne HemetamioB B llepuogumueckon cucreme
xuMuueckux 3rmemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
@u3nyecKkrue CBOICTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOpoa, cepsol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX HEMETAIIOB (TAJIOTEHOB, CEPHhI, a30Ta,
dochopa, yriepoga HU  KpEeMHHS) U HMX  COSAUMHEHHA  (OKCHIIOB,
KHCJIOPOJICOJIEPKAIIUX KUCTOT, BOJIOPOJAHBIX COEAMHEHUN).

[IpruMeHeHnEe BaXKHENIIINX HEMETAJIOB U UX COCIMHEHUM.

Mertamnsl. [lonoxenune MmeraiuioB B [lepuoandyeckoi cucteme XuMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOCHUSI AJIEKTPOHHBIX



00oouek atoMoB MeTamioB. Obmue pusznyeckue cBoiicTBa MeTamioB. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUI Pl HAMIPSYKEHUI METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIINUX METAIOB (HATpHi, KaJdui, KaJablHi,
MarHui, aTlOMUHUM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIUHCHUH.

OO6mme crocoObl MOTy4eHUsT MeTaJIOB. [IpuMeHeHne MeTaioB B ObITY U
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YUYEHHUs BELIECTB M HX MPEBPAILCHHI:
U3y4YeHUE KOJUIEKINH «MeTaibl ¥ CIUIaBbl», 00Pa3I[0B HEMETAIIOB, PEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/lay, HAOMIOJICHUEe U OMUCAHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHIA  ATIOMUHUS — C
pacTBOpaMH KHCJIOT M IIEJIOYEH, KAYECTBCHHBIE pPEAKIUMHA Ha KATHOHBI
METaJLJIOB).

Pacuérnrbie 3anaun.

Pacuérer macchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJIHMYECTBY
BEIIECTBA, MAacCce WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00BEMA, KOJMMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU
OJHO M3 BEILIECTB UMEET ITPUMECH.

XUMUA U KU3Hb

Ponp xuMum B oOecrieueHrH YKOJIOTHUECKOM, SHEPTETHUYCCKON U MUIICBOM
0e30macHOCTH, pa3BUTHH MeAUIUHBL. [[oHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MTPOMBIITUIEHHOTO
MOJTYy4YE€HUS BAXKHEUIINX BELIECTB.

YUenoBek B MHpPE BELIECTB M MATECPUAJIOB: BAXKHEMIIME CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLIMOHHBIE MaTepUaJIbl, KpacKu, CTEKIIO, KepaMHKa,
MaTepuaibl A1 3JEKTPOHUKH, HAHOMATepHaJIbl, OPraHUYE€CKUE U MUHEPAIbHbBIC
yao0OpeHus.

XUMHSI U 300POBbE UYEJIOBEKA: MPABUJIA UCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
pernaparoB, MpaBuiia OE30MacHOTO WCIONIB30BAHUSA MPENapaToB OBITOBOM
XVMMUH B IOBCETHEBHOW JKU3HM.

MexnpeaMeTHbIe CBSI3H.

Peanuzammst MeXnpeaMETHBIX CBSI3eM TpPU  WM3y4YeHUU OOmeld u
HEOpraHndeckod xumMuu B 11 Kjacce oCylIECTBISETCS Yepe3 HCIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK W TOHSATHH, SBIISIOIINXCS
CHCTEMHBIMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHSI: HAy4HbIN (DAKT, TUMOTE3a, 3aKOH,
TEeOpus, aHallu3, CHUHTE3, KiIaccupuKanus, MNePUOAUIHOCTh, HAOIIOACHUE,
DKCIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SIBJIICHUE.

@dusuka: marepus, SHEPTHs, Macca, aToM, DJIEKTPOH, MPOTOH, HEUTPOH,
VWOH, HW30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYJa, OHEPreTUYECKUM YpPOBEHb,
BEIIIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHME BEIIECTBA, (Qu3nyecKue
BEJIMYUHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xknerka, opraHusM, -dKocucTeMa, Owocdepa, Makpo-
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpanbl, TOpPHBIE TMOPOJIBI, IIOJIE3HBIE HCKOMAeMbIE,
TOILINBO, PECYPCHL.

TexHonorus: XUMHUYCCKasA IIPOMBIIIJICHHOCTD, MCTAJLIIYPIuA,
IIPpOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEJIbCKOXO031CTBEHHOE
IIpOU3BOACTBO, IMuIcBas IIPOMBIIIJICHHOCTD, (I)apMaI_[eBTI/ILIeCKaﬂ

IMIPOMBIINIJICHHOCTD, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIaApaTOB, IIPOHU3BOACTBO



KOHCTPYKIHNOHHBIX MaTCpUaJIOB, QJICKTPOHHAA IIPOMBINIJIICHHOCTD,
HAaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIPOITPAMMEBI IIO
XM HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHMS K pE3yJbTaTaM OCBOCHUS
0o0y4JaronmMMucss TPOrpaMM CpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeJIMEeTHbIM U MpeaMeTHbIM). HaydHo-MeTogudyeckoid OCHOBOWM Jid
Pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI IPOTPAMM CPETHETO OOIIETO
00pa30BaHUsI SIBISETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0I.

B CcOOTBETCTBUM C CHCTEMHO-ACATENBHOCTHBIM INOAXOIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeAMETa «XHUMH» HA YPOBHE CPETHETrO
o01ero o0pa3oBaHUs BBIJICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHWE OOYYArONTUMUCS POCCHUICKON TPaKJAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaauluii 0a30BOW HAyKH
XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIUMH LETOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHUs;

HAJIMYMUE TPABOCO3HAHUS DKOJIOTHUYECKOW KYyJIbTYphl MU CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS IMpEaMeTa «XHUMHUS» JIOCTUTAIOTCS B
CIMHCTBE YYEOHOW M BOCIUTATEIHHON JEATEILHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, Iy XOBHO-HPaBCTBEHHBIMHU
IIEHHOCTSIMU U UJcallaMi POCCUICKOTO TPaKJaHCKOTO 00IeCTBa, MPUHATHIMU B
o0IiecTBe HOpMaMu M TIPABWJIAMH TIOBEICHHMSI, CTIOCOOCTBYIOIIMMH TpOIIeccaM
CaMOIIO3HAHUS, CaMOPA3BUTUSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaroImmxcsl.

JIn4HOCTHBIE PE3YyJbTAThl OCBOCHHS MpeaMeTa «XHUMHSD» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTUYECKOW IEeATEIHbHOCTH
00y4Jaromuxcst o peaqu3anuy TPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIe
B YaCTU:

1) rpa’KaIaHCKOr0 BOCIMTAHUSA:

OCO3HaHWSI OOYYAOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NpEACTaBICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIbHOCTH MPU CO3MAHUU
y4eOHBIX MMPOEKTOB, PEIICHNN YI€OHBIX U MO3HABATEIIbHBIX 33714, BHITTOJTHCHUH
XUMHUYECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI JIPYTUX MPU aHATN3€ PA3TUYHBIX BUOB YUECOHOU NEATEIHLHOCTH,

2) NaTPUOTUYECKOTO BOCTIUTAHMSA

LICHHOCTHOI'O OTHOIIEHUSI K HMCTOPUYECKOMY W HAy4YHOMY HACIIEIUIO
OT€UYECTBEHHON XUMUM;

YBaXEHUSI K TMPOIIECCY TBOPUECTBA B O0JIACTU TEOPUHM U MPAKTUUYECKOTO
NPUMEHEHUS! XUMUU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTatr



JUIMTENIbHBIX ~ HAOJIOJCHHM, KPOTOTIUBBIX JKCIIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSTHHOTO TPY/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3e  WHPOpPMAIMM O  TEPEAOBBIX  JOCTIKCHHSIX  COBPEMEHHOU
OT€YECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEJCHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalluHd, CBS3aHHBIE C XUMUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U MOCTYNKHA CBOUX TOBApPHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3THUX
MOCTYTKOB;

4) dpopmMupoBaHus KyJbTYPHbI 310POBbS:

MOHUMAaHUS IIEHHOCTEW 3J0pOBOro # 0Oe30macHoro olpasa KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (DM3HYECKOMY H
IICUXUYECKOMY 3710POBBIO;

coOmro/ieHrs MpaBuil 0€30MacHOr0 OOpaIleHUs C BEIIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHUS [IEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHUS B CHUTYalMsIX, YTPOXKAIOIMIUX 3I0POBBI0 M KU3HU
JIIO/ICH;

OCO3HaHMSI  MOCIAEACTBHUM W  HENPUSATHUS  BPEIHBIX  IPUBBIYEK
(ymoTpeOiaeHus anKoroJisi, HAPKOTUKOB, KYpEHUSs);

5) TpyA0BOI0 BOCIIUTAHMSA

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEI0BATEIHCKON
NESTENHbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPYECKOW W JAPYIHX BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHUE B PEIICHHH MPAKTUYECKUX 3a/1ad
COIIMAJIbHOM HAIPABICHHOCTH (B paMKax CBOETrO KJacca, IIKOJbI);

MHTEpECca K MPaKTUYECKOMY HM3YYCHHIO Tpodeccuil pa3nuyHoro poja, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXEHHUS K TpyAy, JIOISIM TpyJa U pe3yjbTaraMm TpPyJdOBOM
NEeATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPACKTOPHUH
obpaszoBaHus, Oyaymed npodeccuu W peanu3anuu COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U TOTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

IKOJIOTHYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAaK UCTOUYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUSA
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTIKEHUN XUMHUHU IS
pelIeHus BOIPOCOB PAlMOHATIBHOTO IPUPOOTIOJIb30BAHHS;

AKTUBHOTO HENPUATUS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOIHON CpeJie, YMEHUS MPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0  HAKOJOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIEITEIBHOCTH HKOJOTMYECKON HAaMpaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN



MPAKTUKE, CIOCOOHOCTHM M YMEHHUS AaKTUBHO TMPOTHUBOCTOATH UACOJIOTUU
xemodoOouu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMaHUS CHeUPUKH XUMUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHUpPOBaHUN PAMOHATEHOTO HAYYHOTO MBINUICHUS, CO3IaHUH 11€JI0OCTHOTO
MPEICTABICHUS 00 OKPYXKAIOIEM MUPE KaK O €TUHCTBE MPUPOJIBI M YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEHICHUU MpOoOJeM COXpaHEHUs
PUPOIHOTO PABHOBECHUS,

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMUU [JII COBPEMEHHOU
[MUBUIIM3AIMK: B €€ TyMaHHUCTHYECKOW HAIMpaBICHHOCTH W BAXKHOW POJH B
CO37laHUU HOBOM 0a3bl MaTEPUAIBHOW KYJIBTYphI, PEIICHUU TI00aTbHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECCTBA — CHIPHEBOM, SHEPreTHUSCKOM,
MUIIEBOM U DKOJOTHYECKOW O€30MacHOCTH, B PA3BUTHH  MEIUIIMHBI,
o0ecrieueHn yCIOBHM yCIEIIHOTO TPYyAa U SKOJIOTHYECKH KOM(POPTHOMN KUZHH
Ka)kKJI0Oro 4jieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUA, HUCIONB3YEMBIX B  €CTECTBEHHBIX  HAyKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJydYaeMble 3HAHWA JUIS aHalu3a W OOBSCHEHUS SIBIICHUN
OKPY’KAaIOIIEr0 MUpa U TMPOUCXOASAIIMX B HEM HM3MEHCHM, YMEHHsS JeliaTh
000CHOBaHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAYYHBIX (PAKTOB W HWMEIOIIUXCS
JAHHBIX C TEJIBIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIIUSX;

MHTEpEeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IEATEIbHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHMI0, K AaKTMBHOMY TOJYYCHHIO HOBBIX 3HAaHUN 1O XUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTAM  TpyJa B pa3au4HBIX  cdepax
npoecCHOHaNbHOM eI TETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaTbl OCBOEHHUS YUYEOHOro HpeaMera «XHUMHs)
Ha YpOBHE CPEJHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUuMble a1 (QOPMHpPOBAHUA  MHUPOBO33pEHUs  OOydarouIuxcs
MEXIUCUUTUIMHAPHBIE (MexXnpeaMeTHBIE) oOlIeHAYYHbIE MIOHSATHS,
OTpa)karollue IEJOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PUKY METO/I0B
MO3HAHUA, MCHOJb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepus, BEUIECTBO,
SHEpPrusd, SIBICHHUE, MPOLECC, CUCTEMa, Hay4HbId (PakT, MPUHIUI, THIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIeAOBaHHE, HaOIIOIEHHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHbIe JENCTBUSA (mo3HaBaTeNbHbIE,
KOMMYHUKATHBHBIE, PpEryJIATUBHBIE), oOecrneunBaronie (HoOpMUPOBAHHE
(GyHKIHMOHATBHOM TPAMOTHOCTH M COLIMATIBHON KOMIETEHIIMU 00yYaronuxcs;

CIIOCOOHOCTD oOy4Jaronmxcs UCI0JIb30BaTh OCBOEHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSA UM  YHUBEpCAIbHbIC
y4eOHbIC ICUCTBUS B MO3HABATEILHON M COIIMAILHOM MPAKTHUKE.



MeTtanpeaMeTHbIe pe3ysibTaThl OTPAXKAIOT OBJIAJCHUE YHHBEPCAIbHBIMHU
y4eOHBIMH  IT03HABATCIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMH
JIEUCTBUSIMH.

OBjlaieHMe  YHHUBEpPCAJbHBIMHM  Y4eOHBIMM  IO3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 6a30Bble JJOrHYecKHe JeicTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyallM3UpPOBaTh  IpolJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpENEATh ILENU JEATEIbHOCTH, 3aJlaBas IMapaMeTpbl M KPUTEPUH HX
JOCTH)KEHHUS, COOTHOCHUTb PE3YyJbTaThl JEITEILHOCTH C IIOCTaBJICHHBIMU
LEIISAMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XapaKTepHbIC MPU3HAKU MOHATUM U YCTaHABIUBATh UX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS JJII O0OBSICHCHHS OTACIIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS WM KPUTEPUHM IS KIacCH(UKAIMA BEIIECTB U
XAMHUYECKHUX PEAKIINM;

yCTaHaBJIMBaTh IPUUYMHHO-CIICICTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXaeHUd (MHAYKTUBHBIC, JEIYKTUBHBIC, IIO
AQHAJIOTHH), BBISBJISATh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PaCcCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIIFOUCHUS;

NPUMEHATh B  MpOIIECCEe TO3HAHMUSA, HCIHOJB3YEMbIE B  XUMHUHU
CHMBOJIMYECKHE  (3HAKOBBIC)  MOJICIH, MPeoOpa3oBBIBaTh  MOJICIBbHBIC
NPEJICTABICHUS — XUMHUYECKMM 3HaK (CHUMBOJ) DJIEMEHTa, XHMHUYECKas
dbopmylla, ypaBHECHHE XHMHYCCKOW PpEAKIUH — IIPH PCIICHHH YYCOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajay, NMPUMEHATh Ha3BaHHBIC MOJECIbHbBIC
MPEJICTABICHUS JIJIsI BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB M3y4YaeMbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a30oBbI€e HCCIeI0BaTEIbCKUE TeHCTBHA:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XMMHUUYECKHUX
peaKuunii;

dbopMyIHupoBaTh LEIM W 3aJa4d  KHCCICJOBAHUS, HCIIOJIH30BAThH
MIOCTABJICHHBIC M CAMOCTOSATEIIFHO C(HOPMYIMPOBAHHBIC BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (DOPMUPOBAHMS TUIIOTE3BI IO IIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUIA;

BJIaJICTh HAaBBIKAMH CaMOCTOSITECJIbHOTO TUIAHUPOBAHUSA M IPOBEACHUSA
YYCHUYCCKHX JKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHs HaONIOAaTh 3a
XOJO0M  TIpoIlecca, CaMOCTOSITEJIbHO  IMPOTHO3UPOBATH €ro  pe3yJibTar,
dbopmypoBaTh 0000IIEHWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pPe3yJbTaTOB MCCIICIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOICITAHHOMN
pabore;

npuoOOpeTaTh OMBIT YYCHUYECKOW WCCIENOBATEILCKOW M TPOSKTHOU
JEATeIIbHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIHBHOMY
MOMCKY METOJIOB PEIICHUS MNPaKTUYECKUX 3aj]a4, NPUMEHEHHUIO Pa3IMYHBIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:

OPHCHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGpOpMaruu (HAyIHO-
MONYJISIpPHAS JINTEpAaTypa XHUMHUYECKOTO COJICPKAHUS, CIPABOYHBIE ITOCOOMS,
pecypcel lHTEepHEeTa), aHaIM3upoBaTh HHPOPMAITUIO PA3INIHBIX BUIOB U (GOpM



MPEICTAaBIICHUS,  KPUTHUYECKH  OLEHMBaTh €€  JIOCTOBEPHOCTh  H
HEMPOTUBOPEYHBOCTD;

dbopMyIMpOBATH 3aITPOCHI U IPUMEHSThH PA3IMYHBIC METO/IbI IIPH TIOUCKE U
otbope wuHpOPMAIMKA, HEOOXOJAMMOM JUIS BBINOJHEHHUS YYEeOHBIX 3adad
OIPEACIIEHHOTO THUIIA;

npUOOpETaTh OMBIT MCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JTUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TPEICTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KA4eCTBE CpEACTBA mpu padoTe C
XUMUYECKON WH(}OpMaIuel: NpUMEHSITh MeEXNpeaMeTHole ((usudyeckue wu
MaTeMaTU4YeCcKue) 3HAKU W CHUMBOJBL,  (QopMysbl, abOpeBHATYPHI,
HOMEHKJIATYpYy;

UCIOJIb30BaTh M TMPEOoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HATJIATHOCTH.

OgyajieHue YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl B XOJE aUaora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUACH, (OPMYIHPOBATH CBOHM MPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOTHEHUS TPEIJIOKEHHOH 3a1a4H;

BBICTYTIATh C MPE3CHTALUCH PE3YIhTATOB IMO3HABATEIBHOU JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TpU
BBITIOJITHEHUA XMMHUYECKOTO OJKCINEPUMEHTa, MPAKTUYECKON paboThl 1O
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3alii yueOHOTO MPOEKTa U
(dbopMyIMpOBaTh BBHIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAHUIN MyTEM
COTJIaCOBaHUS TO3UIIMN B X0J1€ 00CYX ICHHUS U OOMEHA MHEHUSMH.

Ogy1aleHUe YHUBEPCAJIbHBIMH PEeryJSTHBHBIMHU JeHCTBUSMM:

CaMOCTOATENFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIILHYIO
NeSITENHbHOCTD, ONpesessisi €€ Meld W 3aJladyd, KOHTPOJUPOBATh WU MO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATH TMpPEAJIaraeMblii alrOpUTM JCUCTBUN TNpu
BBITIOJIHEHWN YYE€OHBIX M HCCIEAOBATEeNbCKUX 3aj]ad, BHIOWpaTh HauOolee
3¢ (EeKTUBHBIN CMOCOO0 WX pEIICHUS C y4E€TOM TOJNYyYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUUYECKHUX PEAKITUAX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCSITEIIbBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAMOOIIEHKH.

INPEIAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckas XuUMHU»
OTpaXKaroT:

C(bopMHpOBaHHOCTb MPEACTABJICHUN O XUMHUYECKOU COCTaBJI;Homeﬁ
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, POJIM XUMHUW B IO3HAHUM SIBIICHUM
npuposbl, B (OPMUPOBAHWM MBIIUICHUS UM  KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHYCCKUX
3a71a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
IIPUPOJTHOM CpeJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIMe MMOHATUS (XUMHUYECKHUHA DJIEMEHT, aTOM, JJEKTPOHHas
000J09YKa aTroma, MOJIEKyJa, BaJICHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTD,



XUMUYECKasi CBsI3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpariéHHas),
MOJIb, MOJISIpHAasE —~Macca, MOJSPHBIA  O00BEM,  YIJIEPOIHBIM  CKEJeT,
byHKIMOHANBHAS TPYIA, PaJUKan, H30MEpPHs, HU30MEPHI, TOMOJOTUUYECKUN
psAll, TOMOJIOTH, YTJIEBOJOPOJbI, KUCJIOPOA U a30TCOJEpXKAIIUE COEIUHEHHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHU);
TEOPUU U 3aKOHBI (TEOpHUs CTPOCHUS opranndeckux Beuiects A. M. Bytieposa,
3aKOH COXPAaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMUH; MHUPOBO33PEHUYECKHE 3HAHUS, JIekKAIME B OCHOBE MOHHUMAaHUSA
OPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBICHHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHHH W OE€30MacHOM HCIIOIb30BAHUU
BOKHEHIITNX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOW ACSATEIBHOCTU
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTePHbIE MPU3HAKK TMOHATHMH,
yCTaHAaBIMBATh MX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIUE MOHITHS
IIpU OMHUCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJIsI
COCTaBJICHHsI MOJICKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOi, COKpAIEHHON)
dbopMyaT OpraHMYecKMX BEIIECTB U ypPaBHEHUN XMMHUYECKUX PEaKIIHi,
W3TOTABJIMBATH MOJICIIA MOJIEKYJ OPraHUYECKUX BEIIECTB ISl MIUTFOCTPAIIUH HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAITICKHOCTD U3yUEHHBIX
OpPraHMYeCKUX BEIIECTB MO HUX COCTABY M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynne CcoeauHeHUN (YTIeBOMOPOJIbI, KUCIOPOJI W a30TCOJEpIKaIllne
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIC COCIWHEHHUS), JaBaTh UM Ha3BaHUS TIO
cucremarnueckoi HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TPUBHAIbHBIC
HA3BaHUS OTNIETBHBIX OPTraHWYECKUX BEHIECTB (ITHIICH, MPOIMJIICH, alleTHJICH,
ATWJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hOpMalIbIECTH I, alleTaIbICT U1, MypaBbUHAS
KHCJIOTA, YKCYyCHas KHCIJIOTa, OJIEMHOBAsl KHUCJIOTAa, CTEApUHOBAsl KUCJOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IEJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEAENATh BUIbI XUMUYECKON CBSI3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH TOJOXKECHUS TEOPUU CTPOCHUS
opranuveckux BemecTB A. M. bytiepoBa i OOBSICHEHUS 3aBHCHMOCTU
CBOWCTB BEILIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXPAHEHHS MacChl
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
dbu3nueckue U XMMUYECKUE CBOMCTBA TUIWYHBIX MPECTABUTENICH pPa3IMYHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMWIECH, alleTUIICH,
oyranuen-1,3, metunoyranuen-1,3, 6eH301, METaHOJI, STAHOJ, STHJICHTJIUKOIb,
rIIepyH, GEHO, alleTalbIeTH I, MypaBbUHAsA U YKCYCHAsI KUCJIOTHI, TJIFOK034,
Kpaxmay,  IeUII0JI0O3a, aMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKJIY HHMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepHU30BaTh VUCTOYHUKHU
YTIIEBOJOPOJTHOTO ChIpbsi (HEe(Th, TPUPOIHBIA Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA WX MPOAYKTA
pEeaKIMy MO W3BECTHBIM Macce, 00BhEMY, KOJUYECTBY OJHOTO U3 HMCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITHH);



c(hOpMHUPOBAHHOCTh YMEHHMM BIIaJICTh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOJaX HAy4YHOrO MO3HAHUA, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUN BEUIECTB
U XAMHYECKHX sBIIeHWW  (HaOmiomeHue, M3MEpeHue, OIKCIEPUMEHT,
MOJEJUPOBAHUE), HCIOJIb30BaTh CUCTEMHbICE XHMHWYECKHE 3HAHUSA A
NPUHATHS PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCT,  YMEHHM  COONO/IaTh  TIPaBWJIA  TOJIb30BAHUS
XUMHUYECKON TOCYJI0M M JTabopaTOpHBIM O0OpYIOBAaHMEM, a TakKe MpaBuia
oOpareHusi ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMHU IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh W BBIMONHATH XUMUYECKUN
HKCHEPUMEHT (MpEBpaIllEHUs] OpPraHUYECKUX BEIIECTB MPU HArpeBaHUH,
MOJy4YEHUE OJTUJICHA W U3YyYEHUE €ro CBOMCTB, KA4ECTBEHHBIC PEaKUUU
OpraHWYECKUX BEIIECTB, JICHATypamus OEJIKOB MpU HArpEeBaHUM, IIBETHBIC
peakuu OETKOB) B COOTBETCTBUM C MPABWIAMU TEXHUKH O€30MMACHOCTH TPHU
oOpaIrieHn ¢ BeIEeCTBAMHU M JIA0OPATOPHBIM OO0OpPYAOBAaHHEM, MPEICTABISATH
pe3yibTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX pPEaKuid W (HOPMYJIUPOBATh BBIBOJBI HA OCHOBE ATHX
pEe3yJbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATH XUMHUUYECKYIO
uH(OPMAINIO, TIONy4aeMyl M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
uHpopManmu, TaTEpHET U APYTUX);

chOpMHUPOBAHHOCThP YMEHHMM  COONIOJATh IIpaBHJA  DKOJOTHYECKHU
I1EJI€CO00pa3HOTO TOBENCHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIENISIX
COXPAaHEHHS CBOETO 3JI0POBbSI U OKPYKAIOIIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONAaCHOCTb BO3JICUCTBUSl HA JKUBBIE OPTaHU3MbI ONMPEIEIEHHBIX OPTraHUYECKHUX
BEIIECTB, MOHUMas cMbich Tokasarens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBILICHUS W TPEJOTBpAIICHUS HUX BPEIHOIO BO3JCHUCTBUS HAa OPraHU3M
YEJIOBEKA,

JUTsl O0YYarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 37I0POBBS: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHETBIX W CIA0OBHUASIIUX OOYYalolUXCs: YMEHHE HCIOIh30BaTh
penbeHO-TOUCHUHYIO cucTeMy oOo3HaueHmi JI. bpaitngs gog  3anmcu
XUMHYECKUX (OPMYIL.

11 KIIACC

[IpenmeTHBIE pe3yiabTaThl OCBOCHHUSA Kypca «OOmmias M HeopraHudeckas
XAMUS» OTPa)aroT:

C(bopMHpOBaHHOCTL MPEACTABICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIM XUMHUW B IO3HAHUM SIBJICHUM
Ipuposbl, B (OPMUPOBAHUHM MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKHUX
3a71a9 ¥ JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
MIPUPOJTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TMOHATHS (XUMHUUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, p-, d-
AJICKTPOHHBIC OPOHWTANM aTOMOB, MOH, MOJICKYJa, MOJb, MOJSPHBIH OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHWCICHUS, XUMHUYECKas
CBs3b (KOBaJICHTHAs, MOHHAS, METAUIMYECKAs, BOJOPOIHAS), KpUCTATIIINYECKas



pelmeéTKa, TUIIbl XUMUYECKUX PEAKIIHil, paCTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMALMS, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peaklnu, XMMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON NHCCOLMalnu, nepuoanueckui 3akoH J[. M. MeHnneneena,
3aKOH COXPAHEHMSI MAcChl BEILECTB, 3aKOH COXPAHEHHS W MPEBpALCHUS
SHEPTUM MPU XUMHUUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK
XUMUH, MHUPOBO33PEHUYECKUE 3HAHMS, JI€KAIME B OCHOBE MOHUMAHUS
OPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKHX SIBJICHHUH, (DaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHHH W OE€30MacHOM HCIIOIb30BAHUU
BOKHEUIITUX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUUECKOU JEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTePHbIEC MPU3HAKK TMOHATHA,
YCTaHABJIMBaTh WX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOLIWE MOHSATHUS
IIpU OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIBb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI
coctaBieHusi GOpMyJT BEHIECTB W YPAaBHCHHM XWMHUYECKHX PEaKIIHi,
cucremarnueckyro HomeHkinatypy (IUPAC) wu TpuBuanbHble Ha3BaHUA
OT/ICJIbHBIX HEOPTraHWYECKUX BEIECTB (YrapHbIi ra3, yriaeKUCiblid ra3, aMMHaKx,
raméHas U3BeCTb, HETalI€Has! U3BECTh, MUThEBAs COJA, MTUPUT U APYTHUE);

c(hOPMHUPOBAHHOCT, YMEHUU OMNpPEACNATh BaJCHTHOCTh M CTEIEHb
OKHCJICHHUSI XUMUYECKUX AJIEMEHTOB B COCIUHEHUSIX PA3JIUYHOTO COCTaBa, BUJI
XUMUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOpPOJHAas) B
COCAMHEHUSAX, THUN KPUCTAIUIMYECKOW PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas, MOJIEKYJISIpHAsL, HIOHHASI, METAJUTMYECKasl), XapaKTep CPeJibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHALJIE)KHOCTD
HEOPTaHUYECKUX BEIIECTB MO MX COCTaBY K OINPEACIIEHHOMY KJIAacCy/TPYIINe
coeAMHEHU (TpOCThIe BEIIECTBA — METAUIBI W HEMETAJUIbl, OKCHUbI,

OCHOBAaHMS, KUCJIOTHI, aM(pOTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOINIECKOTO 3aKOHA

N. MengeneeBa W JEMOHCTPUPOBATH €T0  CHUCTEMATU3UPYIOUIYIO,
O00BSCHUTENFHYIO U TPOTHOCTHYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMHUYECKHX 7eMeHTOB 1—4 mnepuonos Ilepuoauueckoil cucCTEMBbI
xuMuudeckux siemeHtoB JI. M. MenneneeBa, UCHoOnb3ys MOHATHS «s-, p-, d-
AJIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XHUMHYECKUX DJJIEMEHTOB U UX
COCIMHEHUHN N0 Nepuoaam U rpynnaM llepuoanueckor cCUCTeMbl XUMHYECKUX
sanemeHToB J[. 1. Menneneena;

c(hOpMHUPOBAHHOCT, YMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKMX BEIIECTB pPa3JIMYHBIX KJIACCOB,
MIOATBEPKAATh CYIIECTBOBAHUE I'C€HETUUYECKOM CBSI3M MEXIY HEOPraHMYECKUMHU
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPHUIIMPOBATH XUMUYECKUE PEAKIIUH TIO
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTAaBY PEAarupyrolIUuX BEIIECTB, TEIJIOBOMY
ahdeKxTy peakiun, I3MEHEHUIO CTEIICHEH OKHUCIICHUSI AJIEMEHTOB, 00PaTUMOCTH
PCaKIUY, YHACTUIO KaTaIM3aTopa);

c(pOpPMUPOBAaHHOCTb YMEHHi1 COCTABIIATH YPABHCHUS PEAaKLUil pasiIuIHbIX
TUTIOB, TIOJHBIE M COKpAaNIEHHBICE YpaBHEHHS pEaKIWi HOHHOTO OOMEHa,
YUUTBIBasl yCIOBUS, IPU KOTOPBIX ITU PEAKIIMK UAYT JO KOHIA;



c(hOpPMHUPOBAHHOCT, YMEHHUI TMPOBOAUTH PEAKINH, TIOATBEPKIAIOIINE
KaueCTBEHHBIH COCTaB Pa3JIMYHBIX HEOPTaHMYECKHX BEIIECTB, Paclo3HaBaTh
OMBITHBIM  TYyTEM  HMOHBI, TNPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA TIOCPEJACTBOM COCTABJICHHUS 3JICKTPOHHOTO
OaJraHca THX peaKIuii;

chOPMHUPOBAHHOCTh yMEHHM  OOBSICHATH  3aBHCUMOCTH  CKOPOCTH
XUMUYECKOM pEaKIMu OT pa3IUYHBIX (DAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUSA (IPUHITUTT
Jle lllarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHUUYECKHE TPOIIECCHI,
JeKaIlue B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUSI CEPHOM KUCIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPHUHIUIAX H
AKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJAWTH BBHIYHCIICHUS C WCIIOJIH30BAHUEM
TIOHSTHS «MAacCOBasi JI0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUH Ta30B
Ipy  XUMHUYECKHX PEAKIUAX, MacChl BEIIEeCTBA WM O00BEMA Ta30B MO
U3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU OO0OBEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHMsI MacChl BEIIIECTB, IPEBPAIICHUS U COXPAHECHUS SHEPTHH,

c(OpMHUPOBAHHOCT,  YMEHHM  COONIO/IaTh  TpaBWJIA  TOJIb30BAHUS
XUMHUYECKON TOCYZI0oM M JTabopaTOpHBIM O0OpYyIOBAaHMEM, a TakKe MpaBuia
oOparieHus: ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMONHATH XUMUYECKUN
IKCIIEPUMEHT (pa3yIoKEHUE IEPOKCHIa BOJOPOAa B MPUCYTCTBUU KaTan3aTopa,
OTIpeNIeTICHNE CpeIbl PACTBOPOB BEHIECTB C TMOMOIIBI0 YHUBEPCAIBHOTO
WHINKATOpa, BIUSHUE PA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOU
peaKiMu, peakiMi HMOHHOTO OOMEHAa, KaueCTBEHHBIC pPEaKIMu Ha Ccyibdart-,
KapOOHAaT- W  XJOPUA-aHWOHBI, Ha  KaTHOH  aMMOHUS,  PEIICHHE
IKCIIEPUMEHTAIBHBIX 3adad 1o TemaMm «Metamney u «Hemeramns»y) B
COOTBETCTBUM C TpaBWJIaMU TEXHUKH O€30MAaCHOCTH TPH OOpamieHuu ¢
BEIIECTBAMU H JIA0OPATOPHBIM OOOPYAOBAHHEM, NPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO DKCIIEPUMEHTa B (popMe 3aliCH YPAaBHEHH COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpPOBaTH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(pOpMAINIO, TIONy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOU
KOMMYyHUKanuu, UHTepHeT u ApyTHX);

chOpMHUPOBAHHOCThP YMEHHMM  COONIOJATh IpaBHJA  DKOJOTHYECKHU
I1EJIeCO00pa3HOTO TOBENCHUS B OBITY M TPYAOBOW JEATEIHLHOCTH B IIENISIX
COXpaHEHUSI CBOETO 370POBBS U OKPYKAIOIIEH MPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha JKUBBIE OPraHU3MBI OIPEJCIEHHBIX BEIIECTB,
noHumasi cmbica mokaszarens [IJIK, mosicHAT Ha TmpuMepax CrocoObl
YMEHBIIICHUSI U TPENOTBPAIICHHUS] MX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YEJI0BEKa,;

JUTsl O0YYarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 37I0POBBS: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;



JUIS CIICTIBIX W CJIA0OBHISIIMX OOYYaIOIMMUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCHUHYIO cHcTeMy oOo3HaueHmi JI. bpaitns gog  3anmcwu
XUMHYECKUX (OPMYIL.
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Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmet oprannyeckoi
XHUMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHHE

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUI
A. M. bBytneposa, eé
OCHOBHBIE MTOJIOKEHUS

IIpencrasnenue o
KJaccu(uKanuu
OpTraHU4YCCKUX BCIICCTB.
Howmenknatypa
(cucremaTuueckas) u
TPUBHAJIBHBIC HA3BAHUA
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AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUM P
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AJIKEHBI: COCTaB U CTPOEHUE,
CBOWCTBA
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AJIKCHOB
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Ankanuensl. bytaauen-1,3 u
MeTunoyTtaaueH-1,3.
[TomyuyeHnne CHHTETUYECKOTO
Kay4dyKa ¥ pe3UHBI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH P,
AueruieH — npocTtermuit
MIPEJICTaBUTEIb AJTKUHOB

11

Brrunciienus o ypaBHEHHIO
XUMHUYECKON peakiuu

12

ApeHbl: 6€H301 U TOTYOII.
TOKCHYHOCTH apeHOB

13

I'eneTnueckas cBsI3b
YIJI€eBOO4OpOaO0B,
MMpHUHAJICKAIINX K
Ppa3IMdYHbIM KJIaCCaM

14

[IpupoaHbie ICTOYHUKHU




YIJE€BOAOPOAOB: IPUPOIAHBII
ra3 v MoIyTHbIE HEPTIHbIE
rasbl, HepTh ¥ IPOJYKTHI €€
nepepadoTKu

15

[IpupoHbIE HCTOYHUKH
YTJIEBOJIOPOAOB: IPUPOIHBIN
ra3 ¥ MoImyTHbIC He(TSIHbIC
rasbl, He)Th M IPOAYKTHI €€
nepepadoTKu

16

KoHnTtpoinbHas padoTta mo
pasneny «YTJIeBOIOPOIbD)

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M STAHO.
Bonopoanas cBsi3b

18

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TJIULEPUH

19

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢du3nueckre 1 XUMUYECKHIE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruabl: hopMaibaeTu
U aneTanbaerun. A1eToH

21

OI[HOOCHOBHBIC MMpCACIbHBIC
Kap6OHOBBIe KHCJIOTBI:
MypaBbUHAas U YKCYCHAA

22

[TpakTrueckas padota Ne 2.
«CBoOICTBa pacTBOpa




YKCYCHOU KUCIIOTBI»

23

CreapuHoBas U OJICUHOBAs
KHUCJIOTHI, KaK
MPEJICTABUTENN BBICIIUX
KapOOHOBBIX KUCIIOT

24

MprpU1a KaK COJIM BEICIIHX
KapOOHOBBIX KHUCJIOT, UX
MOIOIIlee NEUCTBUE

25

CrnosxHble 3(pupbl KaKk
IIPOU3BOIHBIE KaPOOHOBBIX
KUCHOT. ['Mapoin3 CI0KHBIX

3¢upoB

26

JKupsr: runposnus,
pUMEHEeHHE,
Ouosoruyeckas pojb )KUPOB

27

VrieBoasl: COCTaB,
KIIacCU(UKaIHS.
Bakueiiiue npeacTaBuTeNu:
TIII0K03a, PPYKTO3a,
caxaposa

28

KanMaJ'I 1 OCJIIK0JI03a KaK
MMPUPOIHBIC ITOJIMMEPBI

29

KonTponbnas pabota no
paszzneny
«Kucnopoaconepxkarniue
OpTaHUYECKUE COCTUHEHUS/
Bceepocculickas




poBepoyHas paboTta

30

OO0mas xapakTepucTruKa
a30TCOEPIKAIINX
OpPraHUYECKUX COCAUHEHUN /
Bcepoccuiickas
poBepoyHas pabora

31

AMWHBI: METUJIAMHH U
AHHUJINH

32

AMHHOKHCIOTHI KaK
aM(pOoTepHbIe OpraHUYECKHe
COCJIMHEHMS, UX
OMOJI0rHYeCKOe 3HAUCHME.
Ilentuaer. benkn xak
MPUPOAHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHEHHUS

33

OCHOBHBI@ IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

34

OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHeHmi. I1macTMaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KUIACC

MenneneeBa, UX CBSI3b C
COBPEMEHHOU TEOpHEil CTPOCHUS
aTOMOB

N KoanuecTBo yacos
DJIeKTPOHHbIE
n Hdara mu(ppoBbIe
Tema ypoka KonTpoibHbIe IIpakTHYeckue
/ Bcero U3y4eHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
XUMUYECKUHN 3JIEMEHT. ATOM.
DNeKTpoHHass KOHPUTyparus 1
aTOMOB
[lepuoauueckuii 3aK0H 1
[lepuoauueckas cucrema
) XUMHUYECKHX djieMeHToB 1. 1. )

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX 3JICMECHTOB U
WX COCAMHEHUN MO rpynnam u
nepuogaM. 3HaYEHUE
MEPUOJUYECKOr0 3aKOHA U
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJBI;, MEXaHU3MBI




00pa3oBaHMs KOBAJIEHTHOU CBS3H.
Bonopoanas cBsa3b

BanenTHOCTS.
DIIEeKTPOOTPULIATEITLHOCTb.
Crenenn okucieHus. BemnecTsa
MOJICKYJISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
HUctunHbIC 1 KOJIJIOMHBIC
PacCTBOPBLI. MaccoBas JOJIA
BCUICCTBA B PaCTBOPC

Knaccudukanmst 1 HOMEHKIaTypa
HeOpFaHI/IquKI/IX CO€}11/IH€HPII7L
I'eneTnmueckas CBA3b
HEOPTaHWYECKHUX BEIIECTB,
Pa3TUYHBIX KJIACCOB

Knaccudukanmst Xumuaeckux
peaKIil B HEOPraHU4YECKON U
OpTraHUYECKON XUMHH. 3aKOH
COXPaHEHHUS MacChl BEILIECTB;
3aKOH COXPAHEHMS U MPEBPALLECHUS
SHEPTHUH NPU XUMUYECKUX
peakumsx

Cxkopocts peakiuu. O6paTumbie
peakuun. XuMU4eCcKoe
paBHOBECHE

10

[IpaxTuyeckas padora Ne 1.




«BnusiHue pa3nnyHbIX (HaKTOPOB
Ha CKOPOCTb XUMHYECKON
peaKIum»

11

DJIEKTPOTUTHYECKAS
mucconmanus. [Torstue o
BOZIOpOIHOM TokazaTtene (pH)
pactBopa. Peakiuu HOHHOTO
oOMeHa. ['uaponu3 opraHu4ecKux
Y HEOPTaHUYECKUX BEIECTB

12

OKuCINTEIIHHO-
BOCCTAHOBUTEJIbHBIC PEAKITHH.
[TonsiTue 00 AneKTpoIn3e
pacIuIaBoB ¥ pacTBOPOB CoJIeH

13

KontpomnbHas padora 1o pasaery
«TeopeTnyeckre OCHOBBI XUMUI

14

MeTtaimiel, UX MOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToB /1. 1.
MeHnneneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHe
¢dbu3nUecKue CBOMCTBA METANIOB

15

CIu1aBBI METAIIOB.
DNEKTPOXUMUYECKUN PSif
HaIPsKEHUN METAJNIOB

16

XUMHUYECKHE CBOMCTBA
BaXHEHMILINX METAIOB (HaTpHii,
KaJIiii, KaJbI[UM, MarHui,




ATIOMUHUN) U UX COSTUHEHUI

17

XUMHUYECKUE CBOMCTBA Xpoma,
MeIH U UX COCAMHEHUN

18

XUMHYeCKHEe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpaxTuyeckast padora Ne 2.
"PemeHne S3KCIepUMEHTAIIBHBIX
3az1a4 1o reme «Meramibn"

20

Hemeramibl, X ITOJI0KEHUE B
[Iepronnueckont cucreme
XUMHYECKHX d1eMeHToB JI. U.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

du3nyecKue CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS
HEMETaJUIOB (Ha IpUMEpE
KHCIIOpo/a, cepsl, pocdopa u
yriiepojia)

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cepbl U UX COCTMHEHUN

23

XuMH4decKre CBOMCTBA a30Ta,
dbocdopa 1 ux CoOeTMHECHUIA

24

XUMHUYECKUE CBOMCTBA yIIIepoa,
KpPEMHHA U UX COC)II/IHGHI/Iﬁ

25

[IpumeHeHne BaKHEUIINX
HEMETAJVIOB M UX COCIMHEHUHN




26

O000I11IeHNE U CUCTEMATH3AIUS
3HaHUM 110 Teme «HemeTramnab.
Brruucnenust no ypaBHeHUSIM
XUMUYECKHUX PEaKLIUi u
TEPMOXUMHUYECKHUE PACUETBI

27

[IpakTrueckas padota Ne 3.
«PenieHune 3KCrepuMeHTaTbHBIX
3aga4 no teMe "HemeTtamnr'"»

28

KoHTponbHas paborta 1o Temam
«Metame»y U «Hemetamien)

29

Heopranuueckue u oprannyeckue
kuciotel. Heopranmueckue u
OpraHMYeCKHe OCHOBAHUS

30

AMoTepHBIe HEOpraHUYECKHE U
OPraHUYECKHE COCTMHEHUS.
T'eneTnyeckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BCIIIECTB

31

Pons xuMuu B odecrieueHun
HKOJIOTHUECKOM, JHEPTETHUECKON 1
NUIIEBON OE€30MaCHOCTH, Pa3BUTUHI
MEIUILIMHBI

32

[IpencraBnenwus 06 oOmuUx
HAYYHBIX TPUHIIUTIAX
MPOMBINIJICHHOTO TTOTyYeHUSs
Ba)XKHEUININX BEIIECCTB




33

YenoBek B MHPE BCIICCTB U
MaTcpHuaJioB

34

Xumus u 3J0POBEE YCIOBCKA

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OEPA3OBATEJBHOM IPOT'PAMMBI

10 KIIACC

Kox npoBepsiemoro
pe3yJibTarTa

IIpoBepsieMble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3
cpeaHero oouero oopazoBaHus

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

CpopMUpOBAaHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBIISIONICH
MHpPa, POJIU XUMHUHU B TIO3HAHUU SIBJICHUIN TIPUPOBI, B GOPMHUPOBAHUU M
e€ (QyHKIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOMW ISl PEIICHUS MPaK
000CHOBAHHOI'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IPUPOHOMN cpeie

1.2

Brnanenue cucreMoil XMMUYECKMX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOI
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECK
MOJISIPDHBIM 00BEM, YITIEpOAHBIA CcKeneT, (hyHKIMOHAlbHAs TpyIa,
TOMOJIOTHUECKUH psAZl, TOMOJIOTH, YIJI€BOJOPOJIbI, KHUCIOPOJ- H
OMOJIOTMYECKH aKTHBHBIEC BEIECTBA (YIJIeBObI, KHUPHI, OCIKN), MOHOME
BBICOKOMOJIEKYJISIpHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOPHUS XUMHU
BeniecTB A.M. ByTnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH SI3bIK XU
O CBOWCTBaX, COCTaBe, MOJY4YEHUHM U O€30IaCHOM HCIOJIb30BAHUU
OpPraHUYeCKUX BEUIECTB B ObITY M MPAKTUYECKOHN I€ATEIILHOCTH YEJIOBEK

1.3

CpopMUpPOBAaHHOCT, yMEHUW BBIABJIATH XapaKTEPHBIE MPU3HAKU
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IIOHATHS TIPU Ol
MPEBPALLICHUN OPraHUYECKUX COCTMHEHUIN

1.4

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMUYECKYIO CUMBOIIUKY ]I
CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) POpMyT OpraHMUYECKHUX Be
peaKuunii, U3roTaBIMBaTh MOJAEIN MOJIEKYJI OPTraHUYECKUX BELIECTB IS
MIPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

ChopmHupoBaHHOCTh YMEHHMI yCTaHABIMBATh MPUHAJIEKHOCTh M3y4EH
UX COCTaBy M CTPOEHHIO K ONpeAeI€HHOMY Kiaccy (IpyIie) COeQUHEH
a30TCOJEpKAIUE COEIUHEHHS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHU
cucremarnyeckoit HomeHkiarype (IUPAC)

1.5

CchopMupoBaHHOCTb YMEHHS ONPEACIATh BHUIbl XMMHUYECKOH CBSI3U
(ouHapHBIE U KpaTHBIE)

1.6

ChopMHUpOBaHHOCTh YMEHHSI MPUMEHSTH: MOJOKEHUS TEOPHUH CTPOEH
BbytnepoBa nyst 0OBsSiCHEHUS 3aBUCUMOCTH CBOMCTB BEUIECTB OT U
COXPAHEHHUS MAcCChl BELIECTB

VYraeBogopoasl.  Kucnmopoaconepikamme W a3oTconepiKaline
BbIcOKOMOIEKYIISIpHBIE COSTUHEHHS

2.1

ChopmupoBaHHOCT, YMEHUUN TNPUBOAUTH TPUBUAIBHBIC HA3BAHUS OTJ




(3TMIICH, TPONWIICH, AalleTHJICH, JTWICHIJIMKOb, TJIHIECPUH, (EeHOI,

MypaBbHHas KHCJIOTA, YKCyCHas KHCJOTa, OJIEMHOBas KHUCIOTa, C
bpykTO3a, Kpaxmall, IeJUIt0I03a, TIHIINH)

2.2

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3
TUNHAYHBIX MPEACTABUTENECH pa3IMYHbIX KIJIACCOB OpPraHUYECKHX B
MpOMNuUJeH, aneTuieH, OyraaueH-1,3, metunOyranueH-1,3, GeH3on, me
TIMLEeprH, (EeHo, aleTanbIeru, MypaBbHHAas M YKCYCHas KHUCIIOTHI,
AMUHOYKCYCHasi KUCJIOTa)

23

ChopmupoBaHHOCT, ~ YMEHHUSI  WUIIOCTPUPOBATH  T'€HETUYECKYIO
MPEACTABUTENSAMU  PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB Y
XUMHUYECKHUX PEeaKIM C UCTIOIb30BAaHUEM CTPYKTYPHBIX POPMYJI

24

ChopMupoBaHHOCTh YMEHHS XapaKTEePU30BaTh UCTOUHUKHU YTIEBOAOPO,
ras, yroiib), CiocoObl UX NepepabOTKU U MPAKTHYECKOE NPUMEHEHHUE TP

XUMUS U KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCT, YMEHUI BJIaeTh CUCTEMOW 3HAHWI 00 OCHOBHBI

HCIOJIb3YCMbBIX B XMMHU NPU HU3YUYCHHUU BCHICCTB U XUMHUYCCKUX SBJI
OKCIICPUMCHT, MO,Z[GJ'II/IpOBaHI/IG), HUCII0JIBb30BaTh CUCTCMHBIC XUMHNUYCCKHUEC
B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU U UX

3.2

CdhopMupoBaHHOCTh YMEHUI COONIIOIATh TIPABUIIA TIOJIB30BAHUS XUMHUY
obopyoBaHHEM, a TaKKe IMpaBUiia OOpalleHHs C BEIIECTBAMH B COO
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

3.3

ChopmupoBaHHOCT, YMEHUH IUIAHUPOBATH M BBHIMOTHATH XUMHYECK

OpPraHUYECKUX BEILECTB IPU HATPEBAHUH, NOJYYEHUE STUIICHA U U3y4e
peakyu OpraHMYeCKUX BELIECTB, JEHATypalys OCJIKOB MPU HArpeBaH
COOTBETCTBUH C INpaBWJIAMH TEXHUKH O€30MaCHOCTU MpH OOpameHuu
000pyIOBaHUEM; MPEICTABIATh PE3YIbTATHl XMMHYECKOTO IKCIIEPHME
COOTBETCTBYIOIUX PeaKkIuil 1 (YOPMYyITUPOBATH BHIBOJBI HA OCHOBE 3TUX

3.4

ChopmupoBaHHOCTh YMEHUI MPOBOAMUTH BBIYUCICHUS 10 XUMHUYECKH
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa PEaKlIUU MO MU3BECTH
OJTHOTO M3 MCXOJIHBIX BEIIECTB UJIU MPOJYKTOB PEAKIIUN)

3.5

ChopMupoBaHHOCTh YMEHHI KPUTHUECKH aHAJIH3UPOBATH XUMHUYECKY
pa3HBIX HCTOYHHUKOB (CcpesicTBa MaccoBoi nHGopMaryn, cetb HTepHET

3.6

CdopmupoBaHHOCTh YMEHUI cOOTIOAATh MPaBUIIa SKOJIOTHUECKH 1IeTIeC
TPYJOBON NEATEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 3J0POBBS U O
OCO3HaBaTh OMACHOCTh BO3JEHCTBUS HAa KHBBIE OPraHU3MBI OIpEaes
noHumasi cmbica nokazatens [IJIK (mpemensHO mOmMycTHMOI KOHIICHT
CrocoObl YMEHBIICHHS U MTPEIOTBPAILLEHUS NX BPEIHOTO BO3ACHCTBUS H

11 KJIACC



Kox npoBepsiemoro
pe3yJibTaTa

IIpoBepsiemble nMpeAMeTHbIE Pe3yJbTaThl 0CBOEHHUSI OCHOBHOI 00pa30
cpeaHero oouero o0pazoBaHus

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bianenue cucreMoi XMMUYECKUX 3HAHUN, KOTOpask BKIKOYAET: OCHOBOIIO
AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-dJEKTPOHHBIE O
BAJICHTHOCTbD, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKHUCIICHHS, XUMUYECKA
MOJSIpHBI ~ 00BEM, KpHCTAJUIMYECKass peIIéTKa, THIbI XUMHUYeC
BOCCTAHOBUTEJIBHBIE, DK30- M SHAOTEPMHUUYECKHE, PEAKUUU HOHHOTO O
HEAJIEKTPOJIUTHI, JICKTPOJIUTUYECKAsT JUCCOLMALMS, OKUCIUTENb, BOCCTA
peakuuy, XUMHYECKOE pPaBHOBECHE); TEOPHUM M 3aKOHBI (TEOpHUs 3
[lepuoguueckuii 3axkon .M. MenpeneeBa, 3akOH COXpaHEHHUSI Macchl), 3
SI3BIK XUMHH, (DAKTOIOTUIECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOTyUeH
BaXHEUIITNX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH NEeSITeTHHO

1.2

ChopmupoBaHHOCT, YMEHUU BBISBJIATH XapaKTepHble MPU3HAKU U B3a
MPUMEHSTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUU CTPOCHHUS U CBOIA
UX MPEBpAIICHUI; BBIABIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUM C IOHATU
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BnageHue OCHOBHBIMM METO/JaMH HAy4YHOT'O ITO3HAHUS BEIIECTB U XUM
U3MEpPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHHE)

1.4

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ OonpeacisATb BAJICHTHOCTb U CTCIICHbL OKHUC
COCAUMHCHUAX Pa3JIMIHOI0 COCTaBd, BHI XHUMHYECKOH CBSI3U (KOBaJ'Ie
BO,Z[OpOI[HaH) B COCIUWHCHMUAX, THII KpHCT&J’IJ’IH‘l@CKOﬁ peH_IéTKI/I KOH
MOJICKYJIAApHAs, MOHHAsA, MeTaJ’IJ’II/I‘-IeCKaH)

1.5

ChopMUpOBaHHOCTh YMEHHH OIPENENATh XapakTep Cpeabl B BOIH
COE€NIUHEHUN

1.6

CdhopmupoBaHHOCTH YMEHHSI KIaCCU(PHUIIMPOBATH XUMUYECKUE PEAKIIHH T
U COCTaBy pPEarupylolIMX BEILIECTB, TEMJIOBOMY 3(PQEKTy peakuuu, U
AJIIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YIaCTUIO KaTaan3aTopa)

1.7

ChopMuUpOBaHHOCTh YMEHUH COCTABIISATh YPABHEHUS PEAKIIUi pa3TMIHbIX
ypaBHEHHSI peaKInii HOHHOTO 0OMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPHIX

1.8

C(bOpMPIpOBaHHOCTL yMCHI/Iﬁ MMpOBOAWUTDL PCAKINH, MOATBCPKAAOIINEC K
HCOPTraHN4YCCKUX BCIICCTB, PACIIO3HABATL OIIBITHBIM HyTéM HOHBI, ITPUCY
HCOPTraHNYCCKUX BCIICCTB

1.9

CdopMUpPOBAaHHOCTP YMEHHMM pPACKpPhIBATh CYIIHOCTh OKHCIIHTEIIbH
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIHil

1.10

CchopMuUpOBaHHOCTb YMEHUI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHU
¢daxTopoB

ChopMupOBaHHOCTh YMEHUH OOBSCHATH XapaKTep CMEIIECHHSI XUMHYECKO
BHemHero Bo3aeicTBus (mpunmun Jle [larense)




0611_[8.5{ " HCOPTaHUYCCKasA XUMUSA

2.1

CdhopmMupoBaHHOCTb yMEHMH packpbiBaTh cMblica Ilepuoguueckoro
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, OObSICHUTENIBHYIO U IIPOTHO

2.2

CdhopmrpoBaHHOCTh YMEHUN XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOEHUE atT
4 nepuonos llepnoguyeckoi cUCTEMBI XUMHUYECKHX 3yieMeHTOB J[.M.
«S-, p-, d-3IEKTPOHHBIE OPOUTATIN», «IHEPIETUUYECKUE YPOBHU», OOBACH
CBOMCTB XMMHUYECKUX JIEMEHTOB U HUX COECIMHEHUI MO MepuoaaM U Tp
xUMu4ecKkux demenToB .M. Menaeneena

2.3

CchopMuUpOBaHHOCTh ~ YMEHHMHM  XapaKTepu3oBaTh  (ONMHUCHIBATB) O
HEOPraHMYECKUX BEIIECTB pPa3JIMUYHBIX KJIACCOB, MOATBEPXKIATh CYIIE
MEXJly HEOPraHUYECKMMH BEILIECTBAMU C IIOMOILBIO YPABHEHUH COOTBETC

24

CdopMupOoBaHHOCTh YMEHHI YCTaHABIMBATH TPUHAIJICKHOCTH HEOPTaHU
onpenenéHHOMY Kiaccy (Tpynne) COeIMHEHUU (IPOCThie BEIEeCTBA —
OCHOBAHUSI, KUCIIOTHI, aM(pOTEPHBIC THIPOKCHUJIBI, COIIH)

2.5

CchopMuUpOBaHHOCTh YMEHUI MCMOIB30BATH XUMHUECKYIO CUMBOJIHMKY JIJI

U YPAaBHEHHM XHUMHUYECKMX PEAKIUH, CUCTEMATHYECKYH) HOMEHKIIAT
HA3BaHUS OT/ACTHHBIX HEOPTaHWYECKUX BEIIECTB (YrapHBIM ras, yrie
W3BECTh, HETAIIEHAs U3BECTh, TUTHEBAS COJIA, MUPUT U JPYTHUE)

2.6

CdopMupOBaHHOCTP ~YMEHHH  XapaKTepu3oBaTh  (OMHCHIBATH) O
HEOPTraHMYECKUX BEIIECTB Pa3MYHBIX KJIACCOB, TOATBEPXKIATh CYIIE
MEXTy HEOPTaHMYECKUMH BEIIECTBAMH C TTOMOIIBIO YPaBHEHHUI COOTBETC

2.7

ChopMUpOBaHHOCTh YMEHHH IUIAHUPOBATH U BBIIOJIHATH XUMHUYECK
HEepPOKCUa BOJOPOA B IPUCYTCTBUU KaTalU3aTopa, ONPEIeIeHHE CPEIbl
YHHMBEPCAIBbHOTO HMHIUKATOPA, BIMSHUE pPa3IMYHbIX (PAKTOPOB Ha C
peaKIMyu HOHHOTO OOMEHa, KaueCTBEHHbIE PEakIK Ha CyIbdar-, KapOoH
aMMOHMSI, PELICHHE YKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «MeTamuib u
NpaBUIaMU TEXHUKH O€30MaCHOCTU MPHU OOpalleHHH C BEIIECTBAMH U
NPECTABIATh PE3yJIbTAaThl XMMUYECKOTO SKCIEPUMEHTa B (OopMe 3aIuc
peakimii ¥ GOpPMYIHPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTATOB

2.8

CdopmupoBaHHOCTH YMEHHI COOMIONATH MpaBUa MOJIb30BAHUS XUMHUYE
o0Opy/lOBaHUEM, a TaKKe IMpaBWiIa OOpalleHHs] C BEIIeCTBAMU B COO
BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB

2.9

ChopMUpOBaHHOCTh yMEHHH  XapaKTepu30oBaThb XHMHUYECKHE TIIPO
MIPOMBIIIJICHHOTO TIOJTYYEHHUsI CEPHOM KUCIOTHI, aMMHUaKa, a Takke chopm
O0IIMX HAYYHBIX MPUHIIUIAX H YKOJIOTHYECKUX MPOOIeMax XUMHUIECKOTO

XUMHS U KU3Hb. PacyéThl

3.1

CdhopmupoBaHHOCTH MPEACTABICHUN O XUMUICCKOW COCTABIISIFOIICH ecTe

pOJIM XMMHUU B NO3HAHUU SIBJICHUM NPUPOAbI, B (POPMUPOBAHUU MBIILLIT
(YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM /Jisi PELIEHUs NPaKTH
000CHOBAaHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHON Cpejie




3.2

ChopmMupoBaHHOCT YMECHHI KPUTUYCCKU aHAIM3HPOBATH XUMUYCCKYIO

Pa3HBIX HICTOYHUKOB (CPEACTBAa MACCOBOM KOMMYHHKaIIUU, ceTh HTepHE
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CdhopMupoBaHHOCTh YMEHHUH COOJIOJATh MPaBUia SKOJIOTHYECKU LEJIECO
TPYAOBOM JESITEIBHOCTH B LIEISIX COXPAHEHHsI CBOETO 3/I0POBbsI U OKpYIKa

3.4

Oco3HaBaTh OMAaCHOCTb BO3ACUCTBUS HA KUBBIE OPraHU3MBI OIpenené
nokazarenst [1JIK, mosicHATh Ha mpuMepax crnocoObl yMEHbILIEHUS U
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa

3.5

C(pOpMPIpOBaHHOCTL yMCHI/Iﬁ MMPpOBOAWUTL BBIYHCIICHHUA C HCIOJIb30BAH
BCIICCTBA B paCTBOPECH, 00BEMHBIX OTHOIICHUI Ta30B pu XUMHUYCCKUX
00BEéMa razoB II0 HU3BCCTHOMY KOJIMYCECTBY BCUICCTBA, MACCC WA 00BE
pCaKkiuun BCHIECCTB, TCIJIOBOT'O B(I)(I)GKTa p€akiuu Ha OCHOBC 3aKOHO
MPEBpalICHUA U COXPAHCHUA SHCPTHUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMUS

Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

Hpe)IMeT OpFaHHLIeCKOfI XUMUH: €€ BO3HHUKHOBCHHEC, PAa3BUTHUC N 3HAUCHUC B IMOJIYUCH

Teopus cTpoenus opranndeckux coequHeHnii A.M. byTiepoBa, €€ OCHOBHBIE ITOJIOXKE

1.2

CrpykrypHble (OpMYJBI OpPraHMYECKUX BeIIeCTB. [ OMOJOTHsS, H30MepHUs. XUM

COCJIMHEHUSIX — OJIMHApHBIE M KpaTHbIE cBs3H. [IpencraBnenue o kinaccuukanum opr

1.3

Homenknarypa opranndeckux COeMHEHUN (CUCTeMaTHYecKasi) U TPUBUAIbHbBIE HA3B
KJIACCOB OPraHUYECKHUX BEIIECTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psii. MeTaH 1 3TaH — NPOCTEUILINE MPe
Y XUMHUYECKUE CBOMCTBA (peaKIMK 3aMEIIEHUs] U TOPEHUs), HAXOXKICHHUE B IPUPOJE, 1T

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUH psl. DTHIEH U MPOMWIEH — MPocC

¢u3nueckue W XUMHYECKHE CBOMCTBAa (peakiMy THAPHUPOBAHHUSA, TaJOTCHUPOBA
IIOJIMMEPU3ALIH ), IOJTyUYEHUE U IPUMEHEHHE
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Ankanuensl: OyrtamueH-1,3 u wMetunOyramueH-1,3: cTpoeHHMe, BaXKHEWIIHE X
nonmmMepu3aiun). [lomydeHne CHHTEeTHYECKOTO KayuyKa U PE3UHBI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUNA P, AIIETHIIEH — IIPOC

COCTaB, CTpOEHME, (PU3MUECKHE U XHMMHUYECKHE CBOWCTBA (pEaKkLUMU THJIPUPOBAHUS
TOpPEHMSI), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. ben3oun: coctas, cTpoeHue, PU3NYECKUe U XUMUYECKHE CBOMCTBA (peakuuu
noilyyeHne | mnpuMmeHeHwe. Tomyom: coctaB, cTpoeHue, (usmueckue u X
raJIOTEHUPOBAHUSA U HUTPOBAHMSI), MOJYYCHHE U TMpUMEHEHHe. TOKCHYHOCTH ape
yTIEBOIOPOAAMHU, TPUHAISKAIIMMHU K Pa3JTUYHBIM KJ1accaM

2.6

[TpupoHBIE HCTOYHUKH YTIIEBOOPOAOB. [IpUpoaHbIil Ta3 W MOMyTHBIE HEPTSHBIE T
CriocoGpl  mepepaboTKM HE(PTHU: TEperoHka, KPEKUHI (TePMHUYECKHM, KaTaauT
nepepaboTKH HeQTH, MX MPUMEHEHHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH yron

Kucnoponconep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHble OIHOATOMHBIE CIIUPTHI. METAaHON U 3TaHOJ: CTpOeHHE, PU3NUecKue U
aKTUBHBIMM METaJUIaMM, TaJIOTE€HOBOJIOPOAAMH, TOpeHHe), NpuMeHeHue. Bomopo
cnupToB. /[elicTBHE METaHOa ¥ ATAHOJIA HA OPraHU3M 4eJ0BeKa. MHOr0OaToOMHBIE CIIU

CTpoeHHe, (U3NYeCKue U XMMHUYECKUE CBOMCTBA (B3aUMOAEHCTBUE CO IIETOYHBIMU M
Ha MHOT0ATOMHbIE CIIUPTHI). JlelicTBHE Ha opraHu3M 4enoBeka. [IpuMenenue raumnepu

3.2

DeHoII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE U XUMHUYECKHE CBOMCTBA. TOKCHIHOCTH (e




3.3

Anpnerunpl U KeToHbl. DopManiberuj, aleTaabAerui: CTpoeHue, (u3nuecKue u
OKHCJIEHUSI U BOCCTAHOBJICHHUS], KAUECTBEHHbIE PEAKIINN), TIOTYUCHHE U TPUMEHEHNE
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OI[HOOCHOBHBIG MNpEaACIILHBIC Kap6OHOBLIe KHUCJIOTHI. MypaBLI/IHaH U YKCyCHas KU
XUMHUYECKHUE CBOMCTBA (CBOP’ICTBa, O6I_I_II/Ie AJIg KJIacCca KHCJOT, pCaKlud 3Tep1/1(bm<a
CTeapI/IHOBaﬂ U OJICMHOBAA KHCJIOTBI KaK MNPECACTABUTCIIA BBICHIUX Kap6OHOBBIX K
Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeicTBHE

3.5

Crnoxxsable 3QUpBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX 3
[Ipumenenune xupoB. buosornueckas posib )KUPOB

3.6

YrieBoasr: COCTasB, KHaCCI/I(I)I/IKaLII/I}I YTJICBOAOB (MOHO-, JAU- U HOJ'II/ICE].XElpI/L[[BI). 'm0

0COOEHHOCTH CTPOCHUA MOJICKYIJIbI, (bI/I3I/I‘-ICCKI/Ie U XUMHYECKHUE CBOMCTBA (B3aI/IMO,Z[
OKHCJICHUC aMMHAYHBIM paCTBOPOM OKCHU A cepe6pa(I), BOCCTAaHOBJICHHC, 6pO)KCHI/IC T
IMPUMCHCHHUC, Ouosorunyeckas POJIb. DoTOCHHTES. (I)p}IKTOBa KaKk H30MCp TJIIOKO
MMPpUPOAHBIC TTOJIUMCEPHI. CTpOCHI/IC KpaxmaJia U OCJIIIFOJIO3bI. duznueckne U1 XUMUYECK
KauCCTBCHHAA pCAKIUA C I/IOILOM)

A3o0TcoaepiKkalliie OpraHnyecKue CoeqMHEHUs

4.1

AMUHOKHCIIOTHI KaKk aM(oTepHbIe OpraHndeckue coeAuHeHus. Ou3nyeckue u XUMU4
IIpUMepe TIuiuHa). buosornueckoe 3HaueHne aMMHOKHUCIOT. IlenTuabt

4.2

benku xak mpuponHbIe BHICOKOMOJIEKYJsIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs
XuMUYecKre CBOMCTBA OEITKOB: THJIPOJIN3, IHATYpaIusl, KaUeCTBEHHbIE peakuu Ha O

BBICOKOMOJ'IGKy.]'IprHI)Ie COCAUHECHUA

5.1

OCHOBHBIC ITOHSTHSA XHMHH BBICOKOMOJICKYJISIPHBIX COGHHHCHHﬁI MOHOMCD, IIOJIMM
nojaummMepusannun, CpCaHAaAsad MOJICKYJIIpHasA Macca. OCHOBHEBIE MCTOAbI CHUHTC3a BBIC
MMoJIMMEpHU3alta U MOJUKOHACHCAITHA
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OKClepUMEHTAIbHBIE METOJIbl M3YYEHMsI BELECTB M UX IPEBPALLIECHUI: O3HAKOMII
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKoB. [loJydeHne CHHTETHYECKOro KayuykK

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

TCOpCTH‘ICCKI/IC OCHOBBI XMMHUH

1.1

XuMHUecKuil 3neMeHT. AToM. Sapo aroma, M30TONBI. DJIEKTPOHHAS 000J0YKa. DHE
ATomHBIE OpOUTaNy, S-, p-, d-3eMeHThl. OCOOEHHOCTH paclpeesieHus YIEKTPOHOB I
NEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAsI KOH(PUTYpaIHsi aTOMOB

1.2

[Tepuonnueckuii 3axoH u [lepronnueckas cucrema Xxumudeckux snementos .M. Me
3akoHa W llepumoamyeckoi cuctembl xuMuueckux snemeHToB .M. MenaeneeBa c
aTOMOB. 3aKOHOMEPHOCTH HM3MEHCHHSI CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3y
BEIIIECTB I10 TPyNIaM U neproaM. 3Ha4eHHUE NePUOINIECKOro 3aKOHA B PA3BUTHH HA

1.3

Crtpoenue BemiecTBa. XUMHUECKasi CBs3b. Buabl XUMHUUECKOUN CBsI3U (KOBaJEHTHAas




MeTaindeckasi). IoHbI: KaTHOHBI M aHMOHBL. MexaHu3Mbl 00pa30BaHNs KOBaJIEHTHOM
JIOHOPHO-aKIeNnTOpHbIN). BonopoaHas cBs3b

1.4 BanentHocTh. DnekTpooTpuniaTeabHOCTh. CTENEHb OKUCTICHUS
BemectBa MONEKyIsIpHOTO ¥ HEMOJEKYJSIPHOTO CTPOCHUS. 3aKOH TOCTOSHC
1.5 KPUCTAJUTMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA KPHUCTaL
JIMCTIEPCHBIX cUCTeMax. VICTUHHBIC U KOJUTOUIHBIE pacTBOPBL. MaccoBas 0JIs BEIIECT
1.6 Knaccudukanus Heoprannueckux coeinHeHnil. HoMeHknaTypa HeopraHu4eckux Bell
17 Xumuueckas peakuus. Kraccupukamuss XUMHUYECKUX pEaklUid B HEOPTraHWYECKOU
’ COXpaHEHUS MaCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILLIEHUS] SHEPTUU [TPU XUMUY
1.8 CKopocTb peakinu, e€ 3aBUCUMOCTb OT pa3Iu4HbIX (PaKTOPOB
19 OOpatumple peaknuu. XUMHUYecKoe paBHOBecHe. DakTopbl, BIMSIONIME HA COCT
' [Mpuammmn Jle larense
110 DnekTponuTrueckas aucconuanus. CuibHbIE W cliadble 3MeKTposiuThl. Cpena BoOJ
' HeWTpanbHasi, menodHas. Peakunu nonHoro oomMeHa
1.11 OKHCIIUTETEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN
2 Heoprannueckas xumus
Hemerannel. [lonoxxenue HemetamioB B llepuomnueckoil cucreMe XHUMHUYECKUX
2.1 0COOCHHOCTH CTPOEHUS aTOMOB. PH3NYeCcKre CBONCTBA HEMETAIUIOB. AJIIOTPOIHUS HE
cepsl, hochopa u yriepoaa)
XHWMHAYECKHUE CBOWCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTCHOB, Cepbl, a30Ta, ¢docd
2.2 COCMHEHUN (OKCHIOB, KHCIOPOJCOACPKAIIUX KHUCIOT, BOJOPOJHBIX COEIUHE
HEMETAJJIOB U UX COCTMHEHUI
Mertannsl. [Tonoxxenue merannoB B [lepuonndeckoii cucreMe XMMHYECKHUX JIEMEHTO
2.3 CTPOEHHS IIEKTPOHHBIX 00004eKk aToMOB MeTayuioB. OOmue (u3nyeckue CBOWCT
DNEeKTPOXUMHUYECKUH Psi/i HANIPSKEHU METaJIJIOB
24 XWMHUYECKHUE CBONCTBA BAKHEWUIIIMX METAUIOB (HATPWM, KM, KAJIbIMA, MAarHUM,
' MeJb) ¥ uX coeauHeHui. Oomue crocoObl MoydeHusi MeTaiioB. [IpuMeHenue metan
2.5 ['eneTndeckast CBSI3b HEOPTAaHUYECKUX BEIIECTB, MPUHAAIICKAIIUX K PA3IMIHBIM KIIACC
3 XUMUs U )KU3Hb
31 Ponp xumum B 0Oecre4eHHH HKOJIOTMYECKOM, HSHEPreTHUeCKOW W MUIIeBOW 0e30
' [TonsiTue 0 HAyYHBIX METOAAX MO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHI
[IpencraBienust 06 0OMIMX HAyYHBIX MPUHIIMIIAX MPOMBIIUIEHHOTO MOJTYYeHHS BasKH
3.2 BEUIECTB M MaTEpHaliOB: BAXKHEHIINE CTPOUTEIbHbIE MAaTepHalibl, KOHCTPYKIMOHH
KepaMHuKa, MaTepUallbl 715 SJIEKTPOHUKH, HAHOMAaTEpHaJIbl, OpPraHMYeCKUe U MUHEpa
13 XuMHUsT U 3I0pOBbE YEJOBEKA: MpPaBWJIa UCIOJIb30BAHUSL JIEKAPCTBEHHBIX TIpe

HCIIOJIb30BaHUS MPLCIIApaTOB OBITOBOM XMMHH B HOBCGHHGBHOfI KHU3HU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET
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