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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAaHero ooOmero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ybTaTaM OCBOCHUS
denepanbHOl 00pa3oBaTENbHOW MNPOrpaMMbl CpPEIHEro o0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DefepalibHOM  FOCYyAapCTBEHHOM
oOpazoBarensbHoM ctanaapre COO, c¢ yu€rom Konmenmuu mnpenonaBaHus
ydeOHOoro mpenMera «XUMHS» B 0Opa3oBaTEeNbHBIX Opranu3anusx Poccuiickoii
denepanuy, peadu3yOIIUX OCHOBHBIE 0O0pa3oBaTElbHbIE MIPOrpaMMbl, U
OCHOBHBIX TIONOXKeHUM «Crparernn pa3BuUTHs BOcnUTaHus B Poccuiickoin
depeparuu Ha niepuoa 10 2025 ronma» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl 10 XUMHUHU, K OINpPEAEICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHs 00ydaroUIMXcsi CpeicTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHUentyanbHble noioxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
COJIep)KaHus, pe3yJbTaToB OOy4YeHHs U TpeOOBaHUN K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111€00pa30BaTeIbHON  OpPraHu3alvM, SBJISIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIy>)KHT 3aBEPIIAIOIIMM  3TAallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB PUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJII0BEKa, a TaKKe OSKOJOTHMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBI0 M HIpPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
00yJaromMXxcsl Ha YPOBHE CPEIHETo OO0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEPKAHME M TOCTPOCHHE KOTOPOTO OINpENEIEHbl B
nporpaMMe MO XHMHUU C Y4Y€TOM cCHenupUKd HAyKH XUMUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBl U B MaTe€pUaIbHOW >KU3HU OONIECTBA, a TaKkKe C YUYETOM
o0Imux 1ened W TPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoit denepanum.

XUMHSI KaK 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAaeT OCOOYIO POJib B
COBPEMEHHOM LMBWIM3AIMHU, B CO3JJaHUHM HOBOM 0a3zbl MaTepUaNbHON KYJBTYPBHI.
Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHAIEHOTO HAYYHOTO MBIIUICHUS,
B CO3[]aHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIleM MUpPE KaK O €IUHCTBE
OpPUPOABl M YEJIOBEKa, KOTOpoe (OpMUPYETCS B XMMUU Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUSA B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTsIMU IPUMEHEHUS.



TecHO B3aUMOJAEHCTBYSI C APYTUMHU €CTECTBCHHBIMU HayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCThI0O MHUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIOBUEM YCIICITHOTO
TpyJla ¥ >KM3HU KaxJa0oro wieHa oOmectBa. CoBpeMeHHas XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHA HAa peEUIECHue
NI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA — ChIPHEBOI,
DHEPTEeTUYECKOH, MUIIEBON, YKOJIOTHIECKOI 0€30IMaCHOCTH U OXPaHBI 3I0POBbSI.

B coorBerctBUM ¢ 0O0mMMMH TEMSIMH W TNPUHIUIAMH CPEIHETO OOIIETO
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbI YpPOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKH  MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIECIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOIAOJLKEHUS
00pa3oBaHMsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMIOCPEJCTBEHHO C XUMHUEH.

CocraBnstomiuMu  ripeameTa  «XUMHS»  SIBISIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOm@as ¥ HEOpPraHWYecKas XHUMUS», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHUH) U
opranndeckoi xumuu. GopMuUpOBaHNE NAHHOW CHCTEMBbI 3HAHWN NPU U3YYEHUU
npeaMera 0O€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa comepxkaHusi KypcoB — «Opranuueckas xumusi» U «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K U3Yy4YeHHI0 y4eOHOro wMarepuaia © OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBalOTCd HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPECOXUMHUYECKUX M DJIEKTPOHHBIX
IpeAcTaBlieHUd O cTpoeHuu BemecTB. CBeleHUS 00 HU3y4aeMbIX B Kypce
BELIECTBAX JAIOTCS B PAa3BUTHUU — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIWHEHWH. B Kypce OpraHM4eckoll XWMHHU TOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIIUU.

[logq HOBBIM YyIJIOM 3peHUss B NpeaMeTe «XuMHsS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKU Marepuad © (PaKTOJOTHYECKHUE CBEJCHUS O BElIecTBaX U
XUMHUYEeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O00yYaroUuMcsl TMPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,



Iy0Xe TOHSATh HWCTOPUYECKOE W3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
0000111ar01IeH 10 OOBSICHSIONICH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM O Ba)KHEWILMX BEUIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, a TAKXKE O XMUMHUYECKHX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIIUMH KYyJIbTYpPOJIOTUYECKUH W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHUIO B3aWMOCBS3M XHUMHH C
JPYTMMHM HayKaMH, PacKpblBalOT €€ pPOJIb B IO3HABATEIIBHOW W IPAKTUYECKOU
JEATeIbHOCTU 4YeJOBeKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOPYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOMOJIHCHHUS 3HAHWUW, pENICHUS WHTCIUICKTYaIbHBIX U
AKCIIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B nenom coaepkanue yueOHOTO
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro W
OpPraHUyYecKOro MHpa, OOYCIOBJIECHHOCTh CBOWCTB BEHIECTB HUX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMU H  TEOPETUUCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTUYECKHUX Mpobiiem, a
TaKke Mpo0sIeM cOepeKEHUs IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAIIOB.

B nnane pemieHus 3agady  BOCHUTAHUS, Pa3BUTUA M COLMATM3ALMHI
o0ydJaronuxcsi TPUHATBIE TPOTPAMMON MO XHWMHUHM TIOJIXOJBI K OIPEICICHHUIO
colepkaHUsi M TOCTPOCHMSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOMUX 0a30Boe 3HAUYCHHE s
pPa3IUYHBIX BHUJOB JEATEIBHOCTH: pelIeHUus] MpoOJieM, TOUCKa, aHalu3a W
00paboTku nHOpMaLK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOLIEH Ba)kKHOE€ MECTO B IO3HAHUU
XUMUMU.

B mpaktuke mnpenogaBaHusi XMMHUHM KakK Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIEro 0Opa3oBaHus, IIPU ONPECICHUN
COJICPKATENIbHOM XapaKTepPUCTUKU I1IeJIe H3y4YeHUsi MpeaMeTa HalpaBICHUEM
MEPBOCTETNICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPaKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOM TOUKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YeHUs
peaMeTa SBJISIETCS BIOJIHE ONPABIaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUS IVIABHBIMHM LEISIMH W3Y4YEHUS MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

o (opmupoBaHue CcUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOM
JeXAaT KIIOYeBble MOHATHUS, (PyH/IaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME WM IMOHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MHUPOBO33PEHUYECKOI0 XapakTepa, 03HAKOMJIEHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEakiui, HEOOXOAUMBIX UIsI TPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHH,
UMEIOINX MECTO B PUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHHUM U CIIOCOOOB ACATEINBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJIEHUEM MpPaBUII
6€e30MacHOro 0OpaIEHHS C BEIIECTBAMHU.

Hapsay ¢ aTtumM, conepkaTelibHasi XapaKTepUCTUKA LIeJeH U 3a/1a4 U3yYeHUS
peaMeTa B IporpamMme 1Mo XMMHUM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopazoanus. CeronHs B
OpernojJaBaHui XUMHM B  OONIbIIE  CTENEHH OTHAETCS  MPEeANOoYTEeHHUE
IPAKTUYECKOM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
IOJITOTOBKY BBIIMYCKHUKA 00111€00pa30BaTEIbHON OpraHM3ally, BIIAJCIOIIEro He
HA0OpOM 3HAHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHUSIMU aKTUBHOI'O MOJIYYEHHS] 3HAHUM U NPUMEHEHUS UX B pealbHOU KU3HU
JUISl pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM mnpu u3yuyeHUM mpeameTra «XUMUS» JOMHHHUPYIOLIEEe
3HaYeHHe NMPUOOPETAIOT TaKUE LU U 334, KaK:

ajanrtanus 00y4aroluxcsi K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOILIEIOCS MUPA,
bopMHpOBaHWE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dbopMupoBaHWEe y O0OyYaroOlUMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIUI), MMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUJOB
NESATENHHOCTH: PEIIeHHs PoOJeM, MOMCKa, aHaIu3a U 00pabOTKHM WH(POPMAIIHH,
HEOOXOJUMBIX JJii TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TakXKe s OUEHKH C TO3UIUil
9KOJOTMYECKON O€30MacCHOCTU XapakTepa BIMSHUSA BELUIECTB M XHUMHYECKHX
IPOLIECCOB HA OPraHU3M Y€JIOBEKA U IPUPOAHYIO CPENY;



pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yJarOIIMXCS: CHOCOOHOCTH CaMOCTOSATEILHO IPHOOPETATh HOBBIC
3HAHUS [0 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIOWCKA W aHaJn3a y4eOHOH n
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XMMHUYECKOTO COICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydJarommxcst YOSKIEHHOCTH B TyMaHUCTHYCCKOU
HAIMPaBICHHOCTH XHMHH, €€ BaXHOW DPOJM B PEHICHHH TJIOOAIBHBIX MPOOIeM
PaIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIONHEHUS YHEPTETHUECKUX PECypCOB H
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTU OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TakKKe MPUOOpPETEHUS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA I TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIUsIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHHUSIMHU.

B yuebHoMm mnane cpeaHero oOmiero oOpa3oBaHUS NPEIAMET «XUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeIMETHOH oOnacTu «EcTecTBEeHHO-HAy4YHbBIE
IPEIMETED).

OO1mee M0 YacoB, OTBEAEHHBIX VIS U3YUCHUSI XUMUH, Ha 0230BOM YPOBHE
cpenHero ooOmiero obpasoBanus, cocrabiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Heento), B 11 kinacce — 34 yaca (1 yac B Heemio).

Pabouast mporpaMMa 1o XMMHH NPUBEJIEHA B COOTBETCTBUE C Y UEOHBIM
wianoM MBOYVY «I'umnuasus Ne5» r. bynncka PT na 2025-2026 yueOHblii roa.
OO0111e€ YMCII0 YacoB, OTBEEHHBIX JUIsl U3YUYEHHs] XUMUH, COCTaBISIET 85 yacoB (Ha
yBennuenue B 10 knacce u3 popmupyemoii yactu): B 10 kiacce — 51 vac (1,5 yaca
B Henento), B 11 kimacce — 34 yac (1 gac B Heenmo).



COJEP XAHME OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHn4YecKOi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€Opus CTPOEHUS OPraHUYECKHX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE TI0JI0KEeHUS. CTPYKTYpHBIE (OPMYJIbI
OpraHMYecKUx BemiecTB. [omoisorusi, wu3oMmepus. XHUMHUYECKass CBA3b B
OpPraHUYEeCKUX COCIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienune o kiaccupUKaluMu OpraHnyeckux BemiecTB. Homenkmarypa
OpraHUYeCKUX COCIMHEHMH (CUCTeMaThyeckas) ¢ TpPUBHAIbHBIC Ha3BaHUS
BAKHEHUILNX MPEACTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJl OpraHMYeCKHX BEUIeCTB, HAOMIOJACHHE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMW psfa. MeraH u sTtaH —
npocTelliue MNPEJCTABUTENN AalIKaHOB: (PU3NYECKHE U XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOpPEHHs), HAXOXJIEHUE B TMPHUPOJE, MOIYyYEHUE MU
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHM psii. DTUIEH U MPOMMIEH —
OpocTeiline NPEeACTaBUTENN aJKEHOB: (PU3MYECKHE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUA, THUAPATALMUHU, OKHCICHUS W
NOJINMEPHU3ALINH ), TOJTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psifl. ALIETHIICH
— MPOCTEHIINHA NpeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE HU
XUMUYECKHE CBOMCTBA (pEakLUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyYEHUE U IPUMEHEHUE.

Apensl. benszoin: coctaB, crpoeHue, QU3NYECKHE U XMMHYECKUE CBOICTBA
(peakuuu rajJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMeHeHue. Tonyon:
cocmas, cmpoenue, ¢uzuveckue U  XuMuueckue  ceoucmea  (peakyuu
2anN02eHUPOBANUsl U HUMPOBAHUS), NOdyYyeHue u npumenenue. TOKCUUHOCTH



apeHoB. ['eHeTmyeckass CBI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKANUMA K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble UCTOYHMKU YII€BOAOPOAOB. IIpupoaHelii ra3 W IOIyTHBIC
HedTanble ra3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOTKu HEPTH:
NEPEroHKa, KPEKUHI (TePMUYECKUW, KaTaUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IPEBpALICHUIL:
O3HAaKOMJIEHME C o00pa3uaMy IUJIaCTMAcC, KayyyKOB W PpE3HUHbI, KOJUIEKUUHU
«Hepts» u  «YTOmp», MOACIUPOBAHWE  MOJIEKYJ  YTJICBOJAOPOJIOB U
raJIor€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYEHHE ITUJICHA

Y U3y4YE€HUE €T0 CBOMCTB.

Pacuérurle 3amaun.

Bblunciiendss 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA UCXOAHOI0 BEIIECTBA WM NMPOLYKTa PEAKLMU 10 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

IIpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHOJ U JTAaHOJN: CTPOECHHUE,
bu3znueckue M XUMHYECKHE CBOWMCTBA (peaklUMM C AKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeCcTBUE METaHOIa U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroaToMHbpl€  COUPTBL. OJTWIECHTJIMKOIb W  T[JIMUEPUH: CTPOECHHUE,
¢u3rueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTallaMH, KaueCTBEHHas pEakUus Ha MHOIOAaTOMHbIE crupThl). JleiicTBue Ha
opranusM yenoseka. [I[pumenenne riauueprutaa U dTUIICHITITUKOJIA.

@deHon: CTpOCHHME MOJEKYJbl, (HU3NYEeCKue U XHUMHUYECKHE CBOMCTBA.
Toxcuunocts penona. [lpumenenue gpenona.

Anbaeruapl U kemowuwvl. DopMmanblerui, aleTalbJIerujl: CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peakuud OKHCICHHUS W BOCCTAaHOBIICHUS,
KaueCTBEHHBIE PEAKINN ), IOJYyYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpefesibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuduKanum), nojayuyeHue U NpUuMEHEHHUE.
CreapuHoBasi U OJICMHOBAas KHUCJIOTHl KaK NPEICTABUTENIM BBICIINX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICUIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xupoB. buonoruueckas
POJIb JKUPOB.



YrineBompl:  cocTtaB, KilacCHpUKAIMS  yriaeBOoAOB  (MOHO-, JH- U
nonrcaxapupl). [roko3a — mpocTelnii MOHOCaXapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XHMHUYECKHEe CBOMCTBa (B3aUMOJCHCTBHE C
ruapokcuom Menu(ll), oxkucinenne ammuadyHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKJACHUE B MPUPOJE, MPUMEHEHUE,
ouosiorndeckas poiab. Dorocunre3. OpykKTo3a Kak U30MEP TIIFOKO3bI.

KpaxMan u nemntono3a Kak npupoiHbie noauMepbl. CTpoeHUe Kpaxmaia U
neuonao3bl.  du3znyeckue W XMMHUYECKME CBOMCTBA Kpaxmana (TUApPOJu3,
KaueCTBEHHAsl PEAKIUs C UOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaAICHUI:
poBe/IcHHEe, HAOJIOJCHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcugoMm Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJECHCTBUE TJIMIIEPUHA C
rugapokcugom meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemm(Il), B3amMopeicTBHE Kpaxmana ¢ HOAOM),
IIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaun.

Bblunciienuss 1Mo ypaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJINYECTBA MCXOJHOIO BEMIECTBA WJIM MPOJYKTa PEAKIHMH MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIECTB WM MPOYKTOB PEAKIUN).

A30TcoziepKale OpraHuueckKue COeIMHEHMUS.

AMMHOKHCIIOTHI Kak amoTepHble opranudeckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHUCJIOT (Ha mpumepe riuiuHa). buonorunyeckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu b

benku kak NpUpOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpPHYHAA M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCIKOB:
THIPOJIN3, IEHATYpAallKsl, KAUECTBEHHBIC PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaICHUI:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus O€IKOB MpHU
HarpeBaHUM, IBETHBIC PEaKIIUU OEITKOB.

BricokomoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHbBIC TMOHSTHS XUMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALAN, CPEAHSAS MOJEKYJISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TOJTUKOHICHCALIUS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BELIECTB W MX IPEBPALLCHUIA:
O03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H.



Peanmsanns MeXIpeIMETHBIX CBSA3EH NPHU U3YUYECHUH OPTaHUYECKOM XWMHH B
10 kyacce OCYLIECTBIISETCS YEpe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK U INOHSATHUH, SBISAIOIIMXCSA CUCTEMHBIMU JUISI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011K€e eCTeCTBEHHO-HAYYHbIE MTOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CHUHTE3, KiIacCu(UKaus, MepUOJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: Mmarepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYeCKUil ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BELIECTBA, (PU3NUECKUE BETUYMHBI U €AMHULIBI UX U3MEPEHUSL.

buonorus: kierka, opranm3Mm, Ouochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢oTocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOJbI, >KUPBHI,
dbepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHonorus: mNHILEBBIE MPOAYKTBI, OCHOBBI PAalMOHAIBHOIO NUTAHUS,
MOIOLIUE CPEICTBA, JICKAPCTBEHHbIE H KOCMETHUYECKHE INIpenapaTsl, MaTEpUaIbl U3
HCKYCCTBEHHbBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHU

XUMUYECKUM dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
0000uka. DHEpPreTHUecKrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIAM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DINEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
J. 1. MenneneeBa. CBs3b NEpHOANYECKOrO 3aKOoHA U Ileproanyeckoil CHCTEMBI
xuMmudeckux sneMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOM TEOpUEUW CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pazyeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpynmnaM U MEpHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenune BemecTtBa. XUMHYECKass CBs3b. BHABI XHMHYECKON CBSI3U
(KOBaJICHTHAsl HENOJSIpHAas W MOJSpHAas, MOHHAs, MeTauinyeckas). MexaHUu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMHUYECKOW CBS3W (OOMEHHBII U JOHOPHO-
akuenTopHeiil). Bogoponnas cBsi3b. BaleHTHOCTh. JIEKTPOOTPHUIATEIHLHOCTS.
Crenenp okucneHus. oOHbI: KATHOHBI 1 AHUOHBI.



BemecTtBa  MOJIEKYJSIDHOIO M HEMOJEKYJSPHOTO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBA BEILECTB OT TUIMA KPUCTAJUTMYECKON PEIIETKH.

[lonATHe O OucnepcHBIX cucTeMmax. VICTUHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 10J1 BEHIECTBA B paCTBOPE.

Knaccudukarus HEOPraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. | eHeTHdyeckas CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIIMX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckas — peakuusa. Kiaccupukanmss XUMHUECKMX — peakluil B
HEOPraHWYECKON M OPraHW4YecKOd XHMMHH. 3aKOH COXPAaHEHHsI MAacChbl BELIECTB,
3aKOH COXPAHEHUS U NIPEBPALLECHNS YJHEPTUM IIPU XUMUUECKUX PEAKLIMAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuHbIX (paxTopoB. OOpaTuMbIE
peakuuu. XuUMHUECKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHUE
XuMu4eckoro pasHosecus. [Ipunnun Jle [larense.

Dnektposutryeckas auccounanus. CuiabHble U ciialdble J1eKTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KUCJas, HEUTPAJIbHAs, IIEIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTANBHBIE METOJBl HM3y4YEHHUS BELIECTB M MX IPEBPAILLCHUI:
neMoHcTpauus Tabaun «llepuoanueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenneneeBay, U3ydeHHE MOJeENEH KPUCTAIMYECKUX DPEIIETOK, HAOMIOACHHUE U
ONHCaHuE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3IoKEHUE MEPOKCHUIA
BOJOPOJIa B PUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEALl PACTBOPOB BEUIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJMKATOpPA, pEAaKIHH HOHHOTO OOMEHa),
IPOBEJCHUE MPAKTHUECKON paboThl « BiusiHue pa3iauuHbIX (PaKkTOpOB HA CKOPOCTH
XUMHUYECKON pEAKIUM.

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUUA, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckast xumust

Hemeraymel.  Ilonoxenune HemerayuioB B Ilepuoanueckoir  cucreme
xuMuueckux sneMeHToB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCIIopoa, ceprl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrimepoma U KpeMHHMs)) M UX  COEQUHEHUN  (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH ).

[IppMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COCUHEHHM.



Merannel. Ilonoxxenne meramnos B Ilepuoandeckonn cUCTEME XHMHYECKHAX
anementoB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMOB MeTtasuioB. O6mume (usnyeckue cBoicTBa MeTamioB. CIijiaBbl METAILIOB.
DIIEKTPOXUMHUYECKUN PSAJT HATIPSKEHUN METaJIIOB.

XUMHUYECKHE CBOWMCTBA BAXXKHEUIIMX METAUIOB (HATPHM, KaJlui, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUHN.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHne mMeTaiioB B OBITY H
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJBl M3Yy4YEHHUS BELIECTB M MX IPEBPAILLCHUI:
U3y4YEHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3sLoOB HEMETAJIOB, PELICHUE
HKCHEPUMEHTAIbHBIX 3ajlad, HaOJIOJIEHUE W OMNHCAHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOAEHCTBHE T'MJIPOKCHIA AJIFOMUHUS C PacTBOpPAMHU
KHUCIIOT U IeJ0Yel, KaYECTBEHHbIE PEaKI[MU Ha KaTUOHBI METAJIJIOB).

Pacu€rHble 3anaum.

Pacuérel maccel BemiecTBa WM 00OBbEMA ra3oB [0 W3BECTHOMY KOJIHMYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieueHUH 3KOJOTUYECKOU, IHEPreTUUYECKON U MUIIEBOM
0e30acHOCTH, Pa3BUTUM MeIuUUHBL. [loHATHE O Hay4yHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenuss 00 OOMMX HAYYHbIX MPUHUUIIAX [POMBIIIIEHHOTO
IIOJIyYEHHSI BXKHEUIIINX BEILIECTB.

UYenoBek B MHpe BELIECTB W MAaTEpUANIOB: BAKHEUIIME CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTEpHUANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
Marepuaibl s 3JIEKTPOHUKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUS U 3I0pPOBbE YEJIOBEKA: NPaBUJIa MCHOJIB30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIOJIb30BaHMSI MpPErnapaToB ObITOBON XUMHUU
B IIOBCETHEBHOW JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanusi MEXNpeOMETHBIX CBA3€H NOpH  HU3y4yeHUH OOwmed u
HEOPraHUYECKOM XMMHM B 11 Kilacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaKk W TOHATUH, SBJISIOLIMXCA
CHUCTEMHBIMHU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IMKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpHusl, aHaluu3, CHHTE3, KiIacCupuKalusi, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.



®dwusnka: MaTepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOT, PAJIMOAKTUBHOCTD, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHWE BEIIeCTBA, (PU3MYECKHE BEIMUYUHBI M SIUHUIIBI MX
U3MEpPEHHUS, CKOPOCTb.

buonorusi:  kieTka, opraHum3M, DJKocucTeMa, Ouocdepa, Makpo- Hu
MHUKPOJJICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHhl.

TexHOJOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METALTyPrusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIHCKOXO3SHUCTBEHHOE TIPOM3BOJCTBO, MHUIICBAs
POMBIIINICHHOCTh,  (papMaiieBTHUeCKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
3IIEKTPOHHAS MTPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
0o0yUalmMUMUCId TpOorpaMM CpeaHero oo6mero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeIMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoll OCHOBOM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATETbHOCTHBINA MOAXO/.

B COOTBETCTBUM C CHUCTEMHO-JACITEIHLHOCTHBIM TOAXOJ0OM B CTPYKType
JMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MNpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONINUE:

OCO3HaHHE OOYYAIOIUMUCS POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEACIICHUIO;

HaJU4Yue MOTUBAIIMU K 00YUCHHUIO;

I[EJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUIN JTMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKUX TPAIAULINIA 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMHU, NPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS HKOJOTHUECKON KYJIbTYypbl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS IpeaMeTa «XHUMHS» JOCTUTalTCA B
€AMHCTBE YYEOHOM U BOCIHUTATEIHHOM JIEATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U WeaJaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHITHIMA B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOUIUMHU  TMpolleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yUaroIMXcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U TPAKTUYECKON ESITEIbHOCTH
00ydJaronuxcst Mo peaau3al MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM UYUCIE B
YacTH:

1) rpamIaHCKOTO BOCIMTAHMS:

OCO3HaHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



TFOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJbHBIX 3aJ1ay, BHINOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M NPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUIOB YUEOHOU NeATEIbHOCTH;

2) MaTPHOTHUYECKOI0 BOCIINTAHUS:

LEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJIbTar
JUINTENbHBIX ~ HAOJIONEHUN, KPONOTIUBBIX SKCIEPUMEHTAIbHBIX  ITOHCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpECa M MO3HABATEIbHBIX MOTHBOB B IIOJYYEHHH M TMOCIEIYIOLIEM
aHayM3e MH(OpPMALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIlH, CBSI3aHHbIE C XUMHUUYECKUMU SIBJICHUSIMHU,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHMBATH CBOE IIOBEJEHUE M IOCTYIIKM CBOUX TOBapHIIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHWE NOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) gopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHHUsl LEHHOCTEH 370poBOoro u Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (pU3MYecKoMy U
IICUXUYECKOMY 370pPOBBIO;

coOmro/ieHns TmpaBuil 0Oe30MacHOro oOpalleHusi ¢ BeulecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOMU JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MNPaBWI HHIWBHUIYAJIbHOTO M  KOJUIEKTHMBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HAaHUS MOCJIEACTBUNA W HEMPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIUTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEeI0BaTEIbCKON
NEeSTEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JPYrUX BHAAX
NEesTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE B PEIICHHM NPAKTUYECKUX 3aJad
COLIMAJIBHON HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUIO mpodeccuil pa3nuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 10 XUMHUH;

YBAXKEHHUS K TPYAY, JHOIAM TPyJa U pe3yabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUAYAJbHOH TPACKTOPUHU
oOpazoBaHusi, Oyaymieil mpodeccu W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0J10TrNYeCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€71eCO00pa3HOTO OTHOIICHHUS K TPHUPOJIe, KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSL TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUATIBHOU CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHIXKEHUW XUMHH  JUIs
pelIeHus: BOIPOCOB PAlMOHAIIBHOTO MIPUPOI0TIOJIb30BAHUS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIUX BpEI OKpYXKaroueu
MPUPOTHON Cpejie, YMEHHsSI TPOTHO3WPOBATh HEOJIArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEICTBUSA MPEANIPUHUMAEMBIX IEUCTBUN U NMPEIOTBpALATh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOr0 MBIIIIECHUS, IKOJIOTUUECKON KYJIbTYPHI,
ONbITa NEATEIbHOCTH AKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOUN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSITH HACOJOTUU
xemooouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeUUu(PUKA XUMHUM KaK HayKH, OCO3HaHHS €€ polu B
GbopMHpPOBAHUK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU 1IEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOIBI U UYeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TPOOJIEeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHMMHMHM JJII  COBPEMEHHOMU
UMBWIM3ALUHUU: B €€ TYMAaHUCTUYECKOW HANPABIECHHOCTA W BAXXKHOW pPOJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIIEHUU TJI00AIBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SYHEPIreTUUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOCCIICUCHUM YCIOBUMN
YCHEIIHOTO TPyAa U SKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOrO 4YiEeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TIOHUMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy9aeMbIe 3HAHUS JUIS aHAIN3a U OOBSCHEHUS SBIICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOMAIINX B HEM U3MEHEHH, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAay4YHbIX ()aKTOB W HMCIOIIUXCS JAaHHBIX C I[N MONyYeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCITOJIB30BaTh XUMHUYECKHAE 3HAHUSA IS
penIeHus mpo0OJIeM B peabHBIX KU3HCHHBIX CUTYAITUX;

MHTEpEeca K O3HAHUIO U UCCIIEA0BATEILCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO W
caM00Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPECOHOCTSIAMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM
NeSITETHLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yJibTaTbl OCBOCHHS YU4e€OHOIo mpeaMera «XuMus» Ha
YpOBHE CpeaHero olmiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBbIE TUISt dbopmupoBaHus MHUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHeNU(PUKy METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
poliecc, CUCTeMa, Hay4YHbId (akT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcciaeA0BaHne, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUSA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), o0ecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHON
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00y4aroInXCs;
CIOCOOHOCTH o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbBIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSATHBHBIMU
JNIEUCTBUSIMH.

OsBJaaenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOorHYecKHue JeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENETATh LENU JCSATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

HCTOJIb30BAaTh MPH OCBOCHWHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAHABIMBATh HUX B3aUMOCBSI3b,



UCII0JIb30BaTh COOTBETCTBYIOLME MOHSTHS JUJIsl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUM;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JJIs KJIaCCU(PUKAUMU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE PacCyKIeHUs (MHIYKTUBHBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBAaEMBbIX
SBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIFOUEHHUS;

IIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIEIbHBIC IPEICTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMysa, YpaBHEHHE XUMHUYECKOU
peakuuu — INpU pElICHWH Y4YEeOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3azad,
IIPUMEHSTh HAa3BaHHBIE MOJEJIBbHBIEC NPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
IIPU3HAKOB U3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKLIAMN.

2) 0a30BbIe MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIaZIETh OCHOBAMHM METOJOB HAy4YHOI'O IO3HAHMS BEUICCTB U XUMHUYECKUX
peakuuii;

(GbopMyIMpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MOCTABIECHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
NO3HAHUsI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAZICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBAaTh YMEHHs HAaOMIOJATh 32 XOJ0M
npolecca, CaMOCTOSITENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
000011IEHHS ¥ BBIBObI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
NEeATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEIICHUSA IPAKTUYECKUX 3aJay, IIPUMEHEHHUIO Pa3IMYHBIX
METO/0B IIO3HAHMUSL.

3) padora ¢ nagopmanueii:

OpUEHTHUPOBAThCA B Pa3IMYHBIX HCTOYHMKAX uWHGoOpManuu (Hay4dHO-
NOMyJIsSIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUA, CIPaBOYHBIE IMOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(MOPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEACTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTD;



(OpMyIMpPOBATH 3alPOCHl U NPUMEHATH PA3NHMYHBIE METOJbI MPU TMOUCKE H
oTbope wuHbOpMANIUK, HEOOXOAWMOW JUISI BBIMOJHEHHS YYEOHBIX 3ajad
onpenenéHHOro TUIa,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYH0  (OpMYy  MpEeACTaBICHUS
uHdopmaImu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpejAcTBa Npu padoTe C
XUMUYECKON uH(pOpMaleil: NpPUMEHATh MEXIpeAMEeTHbIe ((U3ndecKkue u
MaTeMaTU4YeCKre) 3HaKi U CUMBOJIBL, (hOpMYJIbI, a00peBUaTypbl, HOMEHKIATYPY;

UCIOJb30BaTh M NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJIsAHOCTH.

OgyaeHne yHUBepPCAIbHBIMH KOMMYHHUKATUBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaE€MOU TeMbl B XOJ€ Uajora u/uin
JIUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYyJIHPOBATb CBOU  MPEIAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

BBICTYNIaTh C MpE3eHTAIMEel pe3yJIbTaTOB I03HABATEIbHON JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUHU
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOM pabOThl MO HCCIIEJOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peajln3alui Y4eOHOro mpoekTa u (opMyIHpOBaTh BBIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IyTEM COIVIACOBAHMS INO3ULUN B
X0J1e 00CYKIeHHSI © 0OOMEHA MHEHUSIMHU.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenesiss €€ Leaud M 3aJauyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJroput™M JACHCTBUN mpu
BBINIOJIHEHUM YYEOHBIX U HUCCJIENI0BATENbCKUX 3a7ad, BbIOMpaTh HaumboJee
3¢ pexTuBHBIN crMoco0 MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a
U CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KIIACC

[IpenmeTHble  pe3ysbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B [O3HAHUU SBIICHUU



npuponabl, B  (OPMHPOBAHMM MBIIUICHUS M KyJbTYpbl JHYHOCTH, €€
(GYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U DKOJOIM4e€CKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U NPUPOJHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMMMYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIue MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJISIpHAs
Macca, MOJISIDHBIM 00BEM, YIJIEPOJHBIA CKeleT, (PyHKIMOHANbHAA TIpyIIIa,
paguKal, U30MEpHUsl, U30MEPBI, TOMOJOTUYECKANA PAL, TOMOJIOTH, YTIEBOAOPOBI,
KUCJIOPOX Y a30TCOACpXKalue COECIUHEHUsS, MOHOMEpP, IIOJIUMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHNs); TEOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHNM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IIOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX
SIBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUN BAXXHEUIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE NPU3HAKH MOHSATHUH,
YCTaHaBIMUBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U IPEBPALCHUN OPTAHUYECKUX COCIUHEHNN;

c(OPMUPOBAHHOCTh YMEHHUM HCHOJB30BaTh XHMUYECKYH0 CHMBOJMKY JUIs
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKLHUH,
U3TOTABIMBATh MOJECIU MOJIEKYJ OPraHUYECKUX BEIECTB I WUIIOCTPALUU KX
XUMHUYECKOI'0 U IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIJICKHOCTh H3YyUYEHHBIX
OPraHUYECKUX BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPEAEIEHHOMY
KJaccy/Tpymnne CcoeuHeHui (yrieBOoIOpOJbl, KHCIOPOJ U a30TCOAEpIKallue
COCIMHEHMSI, BBICOKOMOJIEKYJIIDHBIE COEJUHEHUs), JaBaTb HMM HAa3BaHHS 10
cucremarnueckoil HoMmeHkinatype (IUPAC), a Takxke NpUBOIUTH TPUBHAJIbHBIC
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMMWIEH, alleTUJIEH,
STUICHIJIUKOIb, TIUIEpUH, (HEeHod, (popManbAerul, aueTaabIeruja, MypaBbUHas
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJIEMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IJII0K034,
dpyKTO3a, KpaxMas, LeIi0103a, TIUIHH);

c(OPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJIbl XUMHUYECKOW CBS3M B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSATHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. BytnepoBa juist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3HYeCKue W XUMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, JTaHOJ], STHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJ, aleTalbIeruja, MypaBbuHAs M YKCYCHas KHCIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJUTI0103a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATh TEHETHUYECKYIO
CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
CeIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yyrojb), CIOCOOBI HUX MNEpPepadbOTKH U
MPAKTHICCKOE TIPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYMCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINH);

chOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HaHMK 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMHUU TIPU M3yUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUM (HaOIt0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsiX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUia MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe IMpaBHIIa OOpaIeHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUN TUTAHUPOBATH W BBIONHITH XHUMHYECCKUI
IKCIIEPUMEHT (TIPEBpAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
TWJIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUUU OPraHUYECKHUX
BEILIECTB, JIeHaTypauus OCJIKOB NpPH HarpeBaHUU, I[BETHBIC pPEaKIUu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEIACTABISATH PE3YIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIUpOBaTH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (CpeICTBa MacCOBOMU
undopmaruu, IHTepHET U Apyrux);



chOPMHUPOBAHHOCT,  yYMEHHH  COONIOAaTh  MpaBWIa  IKOJOTHYECCKU
1eaecoo0pa3Horo MOBEJACHUS B OBITY W TPYJAOBOH JACATEILHOCTH B IEIAX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3ACHCTBUA Ha >KUBBIC OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUS W MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS HAa OPraHUu3M
YEeJIOBEKA;

JUIS 00YYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBbSI: YMECHHE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUSI BEIIECTB U
XAMHWYECKUX SIBJICHUM;

JUIS  CIIETBIX M CIIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa mis 3anmucu XMMUYECKUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmas u HeopraHudeckas
XAMUS OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XHMHUU B TO3HAHUU SIBJICHUU
npuponbl, B  (OPMUPOBAHWU MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
GyHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMON  XMMHWYECKMX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOIINE TIOHATUS (XMMHUYECKUM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHasl, MOHHAsS, METANINYECKas, BOJIOPOJIHAS ), KpUCTAJUTMUECKas PelIéTKa,
TANBl ~ XUMHUYECKUX  PEAKIMH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUHU U 3aKOHBI (TeopHus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH [[. M. Menpeneena,
3aKOH COXPAHEHUS] MAacCChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAICHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKHUE 3HAHMWS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKHX SIBIICHHM, (PAKTOJOTHMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEeHUU U 0€30MMaCHOM HCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSATHUH,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IOHATUS HPHU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XMMHUYECKYI0 CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XHUMHYECKUX  pPEaAKIUH,
cucrematnieckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblid ra3, yIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUThEBAs CO/IA, TUPUT U JIpyTHeE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUINYECKasi, BOJOPOJIHAs) B COCIUHEHUSX, THUII
KPUCTAJNIMYECKON PEIIETKH KOHKPETHOTO BEIleCTBa (aTOMHAas, MOJEKYJSpHasi,
MOHHAs!, METAJUIMYECKas), XapakTep Cpeibl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMM;

c(hOpMHPOBAHHOCTH YMEHUUI YCTaHaBJIUBATh MPUHAJIE)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHMM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCUbI, OCHOBaHUS,
KHUCIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CMbICI MEpUOAHYECKOro 3akoHa /l.
. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB llepuoanueckor CUCTEMBI
xuMuueckux snemeHTtoB JI. WM. MenneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
DJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUUYECKHX DJIEMEHTOB M UX COCIUHEHUI
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHUX 35ieMeHTOB []. .
Mengeneena;

c(hOpMHUPOBAHHOCTh YMEHHM  XapaKTepu3oBaTh (OMHCHIBaTH)  OOITHE
XMMHUYECKHME CBOWCTBA HEOPraHWYECKHUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHME T€HETHUYECKOM CBSI3M MEXKIY HEOPraHUYECKUMU
BEIIIECTBAMU C IMIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUHU IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIIIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTCIIEHEH OKMCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHU COCTABJISATh YpPaBHEHUSI PEAKIUU pa3IUYHBIX
THUIIOB, TIOJIHBIE U COKpaIIEHHBIE YPABHEHUS PEAKIIU MOHHOTO OOMEHA, YUYUThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TU PEAKUUU UAYT 10 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAWTH PEAKIUHU, TMOATBEPKIAAIOIINE
KAueCTBEHHBII COCTaB pPAa3JIMYHbIX HEOPraHWYECKUX BEUIECTB, PACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
BELIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIiBaTh CYIIHOCTh  OKHUCJIMTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OajaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaklMu OT Pa3IuvHbIX (PAKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictsus (mpunuui Jle [larense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUYECKHUE IPOLIECCHI,
JeKAIle B OCHOBE NPOMBIIIJIEHHOTO IMOJYYEHHUs] CEPHOW KHUCIIOTBI, aMMHUAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUM 00 OOIIMX HAyYHBIX MNPUHIMIAX U
AKOJOTMYECKUX MPoOIeMax XMMUYECKOT0 IPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
HNOHATUS «MaccoBas JI0JIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XMMHUYECKUX PEaKIMSIX, MacChl BEIIeCTBa WM 00bEMA Ta30B MO U3BECTHOMY
KOJMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKLIUU
BELIECTB, TEIJIOBOro 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHM COOJIOaTh MIpaBUiia MOJb30BAHUS XUMUYECKON
NOoCyJI0l ¥ JlabopaTOpHBIM OOOPYJOBaHMEM, a TaKXKe IMpaBUiIa OOpalleHUs ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHIO J1a0OpaTOPHBIX
XUMUYECKHUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUJIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJAA B MPUCYTCTBUH KaTalIW3aTOpa,
ONPENEIICHUE CPEAbl PAaCTBOPOB BEUIECTB C IOMOIIBIO YHHBEPCAIBHOTO
UHIMKATOPA, BIUSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuHu,
peaku MOHHOTO OOMEHa, KaueCTBEHHbIE PEeakIuu Ha Cyib(par-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a1ad I10
TeMaM «Metambl» U «HemeTramib»y) B COOTBETCTBUM C MpPaBHJIAMH TEXHUKU
0e30MacHOCTH NIPU OOpAILEHNHU C BEIIECTBAMHU U JJA0OPAaTOPHBIM 000PYIOBAaHUEM,
IPEACTaBIATh PE3YJNbTAThl XHWMHUYECKOrO HKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIMI W (OPMYyIMpOBAaTh BBIBOJABI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalMu, IHTepHET U IpyTHX);



chOPMHUPOBAHHOCT,  yYMEHHH  COONIOAaTh  MpaBWIa  IKOJOTHYECCKU
1eaecoo0pa3Horo TOBEACHUS B OBITY W TPYJIOBOM JCATEIBHOCTH B IEJISIX
COXpaHEHMSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOJHOW Cpeabl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS HA KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazatens [IJIK, mosicHITP Ha mOpuMepax CrnocoObl YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEIHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIS 00YYarOIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS: YMECHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIIECTB U
XAMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CIA0OBHIASIIMX OOYYaloIIMXCs: YMEHUE UCIO0JIb30BaTh
penbedHO-TOUCHHYIO crcTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Koan4gecTBO 4acoB
Ne HaumeHoBaHue pa3/ie/ioB U

KonTtposabHbIe
n/n TeM NPOrpaMMbl

Bcero
padoTbI

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHH

[IpenmeT oprannueckon
xumuu. Teopust CTpoeHUS

1.1 . 3
OpraHUYECKUX COCITMHEHUN
A. M. bytneposa
Hroro no paszneny 3
Paznen 2. YriaeBogopoansl
)1 [IpenenbHbIE YTI€BOOPOIBI )
' — AJIKaHBI
Henpenensubie
2.2 YIJIEBOJOPOABI: aJIKEHBI, 6
AJIKaJIUEHBbI, aIKUHbI
ApomaTtuueckue
23 P 2
YIJIEBOJOPOIBI
[IpupoHBIE HICTOYHUKHU
2.4 YTJIEBOJOPOJOB U UX 3 1
nepepaboTka
Hroro no paszneny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannieckue coeJuHeHNs

3.1 Crnuptsl. ®enon 3

IIpakTHyeckue
padoThI

JuekTpoHHbIE (HU(pPOBBIEL)
o0pa3oBaTe/bHbIE PeCypChl




Ansnerunsl. KapOoHOBEIE

32 7
KHUCHOTHL. CIIOXKHBIE H(HUPHI

33 VYrineBoanl 3

Hroro no paszneny 13

Pa3nea 4. A3oTcoaepskanue opraHu4ecKue coeJHHeHHs

41 AMUHBI. AMUHOKHUCIIOTEL. 3
' Benku

Wtoro no pazneny 3

Pa3zaen S. BbicokomoJieky/JIsIpHbIE COeIUHECHUSA

[Tnactmaccel. Kayuyku.

5.1 2
Bonoxkna

Uroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME




11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

CrpoeHnue atoMoB. [lepnonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX
anemeHToB 1. . MeHneneeBa

12 Crtpoenue BemiectBa. MHOTOOOpasue
' BEILIECTB

1.3 XUMUYECKUE peaKknu
Hrtoro no paznemy

Pa3nen 2. Heoprannueckasi Xumust
2.1 MeTtamiel
2.2 Hemertamnbl

53 CBsI3b HEOPIraHMYECKHMX ¥ OPraHMYECKHX
' BEIIECTB

Uroro no pazgeny

Pa3pen 3. XuMus 1 :Ku3HbL

3.1 XUMHUS U )KA3HD

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuyecTBo yacos

Beero KonTpoJbHbie
padoThI
3
4
6 1
13
1
2
17
4
4
34 2

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Kosaun4yectBo 4yacos DJICKTPOHHBIE
Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

[IpenmeT opraHuyecKkol XUMHUH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

Teopust CTpOEHUS OPraHUYECKUX
2 coenurenuit A. M. bytneposa, € 1
OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o knaccudukanuu
opraHuueckux Bemects. HomeHnkiarypa
(cucteMarnyeckasi) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTeuire
IIPEICTaBUTENH AJIKAHOB

6 AJKEeHBI: COCTaB U CTPOEHUE, CBONWCTBA 1
DTWIEH U POMUJIEH — MPOCTEUIIINE
IIPEICTAaBUTENN aJIKEHOB

[IpakTuueckas pa6ora Ne 1. «Ilomyuenue
JTHJICHA U U3YyYEHUE €T0 CBOMCTB
Ankanuensl. bytaauen-1,3 u

9 MeTunoyTanuen-1,3. [onyuenue 1
CUHTETUYECKOTO KayuyKa U pe3HHbI



10

11

12

13

14

15

16

17

18

19

20

21

22

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
TOMOJIOTMUECKUH Psil. ALIETHIIEH —
MPOCTEUILINN NPEICTABUTEIb AIIKUHOB
Brruncnenust no ypaBHEHHIO XUMHYECKOM
peakiumn

Apenbl: 6eH301 ¥ TosyoJl. TOKCHYHOCTh
apeHoB

['eneTnueckas cBsA3b yIiIeBOJIOPOAOB,
MPUHAUIEKAIINX K Pa3IMYHbIM KJlaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOIOPOIOB:

NPUPOJHBIN ra3 v NOMYTHBIE HEPTIHBIC
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIH ra3 U NOMyTHbIE HEPTIHBIE
ra3el, He()Th ¥ MPOIYKTHI €€ epepaboTKu
Kontposnbnas paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenvHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b
MHoOroaToMHbI€ CIIUPTHI: ITUICHTIUKOIb U
TIIALEPUH

DeHOI: CTPOCHHUE MOJICKYJTBI, PU3NICCKUE
Y XUMHYECKHE CBOMCTBA, TPUMCHECHUE
Anpaeruabl: hopMaIbAeTHI U
aneraibAerusl. AUeTOH

OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHast

[IpakTuueckas padora Ne 2. «CoiicTBa



23

24

25

26

27

28

29

30

31

32

pacTBopa YKCYyCHOM KUCIOTBI»

CTeapI/IHOBaSI " OJICMHOBAasA KHCJIOTHhI, KaK
OpeaACTaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHCJIOT

Mpbr1a Kak COJIU BBICIIIUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CroxHble 3(upbl KaK MPOU3BOIHbIC
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX
3¢upoB

XKupsl: runponus, npuMeHeHue,
Ononoruyeckas pojb KHPOB

VYTrneBosl: cocTaB, KiaccuuKanusi.
Baxwueiinme npeactaBuTeNu: ria0K03a,
(dbpykTo3a, caxaposa

Kpaxman u nemntono3a kak IpupoHbIe
MOJINMEPBI

KonrtponsHas pabota no pasueny
«Kucnopoaconepxaine opraHuuecKue
coeanHeHus»/ Beepoccuiickas
MpoBepoyHas pabora

OO1m1as xapakTepUCTHKA a30TCOAEPIKALIIX
OpPraHUYECKUX COeTMHEHUH /
Bcepoccuiickas nmpoBepouHasi paboTa
AMUHBI: METUJIAMUH U aHWINH
AMUHOKHCIIOTHI KaK aM(pOTEpHBIE
OpPraHMYECKUE COETUHEHUS, UX
Ouonoruueckoe 3HaueHue. [lentuapl.
benku xak npupoaHsie



BBICOKOMOJICKYJIAPHBIC COCANHCHUA

OCHOBHBIE TTOHSITHS XUMHHI

33 .
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
OCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEUHEHUN.

[ImacTMaccel, kKaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara uudposbie

Tema ypoka Konrtpoabnbsie IIpakTnueckmne
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIEC

padoThI padoThI pecypenI

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepuoanueckas
cHCTeMa XUMHYeCKuX 3aemenToB /. 1.
MeHeneesa, ux CBsi3b C COBPEMEHHON
TEOPHEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB M UX COCTMHEHUN T10
rpyIaM U nepuojaM. 3HaueHUe
TEPUONYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemenToB /.M. MeHeneeBa B
Pa3BUTHHU HAYKHU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbl; MEXaHU3MBbI 00pa30BaHUS 1
KOBAJICHTHOM CBA3U. BonopoaHas CBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. Beniectsa
MOJICKYJISIPHOT'O 1 HEMOJICKYJIAPHOT'O
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTuHHBIE U KOJJIOUHBIE PACTBOPBHI. 1
MaccoBas 101151 BElIeCTBa B pacTBOpE



10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeAMHEeHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKkux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPH
XUMUYECKHUX PEAKLIUAX

Ckopoctb peakuuu. OOpaTumMble peakuy.
XHUMHUYECKOE PAaBHOBECHE

[IpakTrueckas padora Ne 1. «Bnusaue
pa3nuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnexTponuTryeckas qucconuanus. [lonstue
0 BozopoHoM mokasarene (pH) pactBopa.
Peakiiun nonHoro oomMeHna. ['maponm3
OpPraHMYECKUX U HEOPraHMYECKHUX BEIIECTB

OKHUCINTENFHO-BOCCTAHOBUTEIIEHBIC
peaxmuun. [TonsiTre 00 amekTponmse
pacIIaBOB U paCTBOPOB COJICH

Konrponbnas pabota no pasueny
«Teopernyeckue OCHOBBI XUMHUU»

Mertamibl, ux noyioxkenue B [lepuoanueckoit
CHCTEME XMMHUYECKUX 351emMeHToB []. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. OO1Me PU3NIECKUE CBOWCTBA
METAJIJIOB



15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsDKEHUN METaJlIOB

XUMHYEeCKHe CBOMCTBA BaKHEHIIINX
MeTaJIOB (HATpHid, Kamuil, KalblWUi, MarHuu,
ATFIOMUHHK) U UX COCTMHCHUN

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XuMHYECKHE CBOMCTBA IIMHKA, JKejIe3a U uX
COeTUHEHUN

[IpakTuyeckas padora Ne 2. "Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«Mertamiby»"

Hemerannsl, UX nonoxeHue B
[Tepronuueckoit cucreMe XMMUYECKUX
aneMmenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

du3nyecKkue CBONCTBAa HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yrieposia)
XHMMHUUYECKUE CBOMCTBA I'AJIOCHOB, CEPhI U UX
COCTMHEHU N

XuMUYecKue cBoicTBa a30Ta, pochopa u nux
COCIMHEHUIN

XUMHUYECKUE CBOMCTBA yIIIepoa, KPEMHUS U
HUX COeIUHEHNN

IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX

COEIMHEHUN

O00011IeHIE U CUCTEMATHU3aIMs 3HAHUH 110



27

28

29

30

31

32

33
34

TteMe «HemeTamnwy. Beruucienus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[IpakTuyeckas pabora Ne 3. «Pemenune
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
"Hemeramnasl"»

Kontponbnas padota o reMam «MeTasuib»
u «HemeTamnbny

HeopFaHI/I‘IGCKI/Ie " OPraHUYCCKHUEC KUCIIOTHI.
HeopFaHI/I‘IGCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA

AmdoTtepHble HEOpraHu4YecKue U
OpraHMYecKue coequHeHus. ['eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECCTB

Pone xuMuu B o0ecrieueHun BKOHOFquCKOﬁ,
BHGPFCTHHGCKOﬁ U TIMILEBOM 6630H8.CHOCTI/I,
Pa3BUTHU MCIAUTTUHBI

[IpencraBieHust 06 0OIMMX HAYIHBIX
MPUHIIMITAX TPOMBIIUICHHOTO TOTYYSHUS
BAKHEHIIINX BEIIECTB

Yenosek B MHPEC BCUICCTB U MAaTCpPHUAIOB

Xumus 1 3A0POBBEC YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KonnyectBo yacos
HanmenoBanue
Ne
wn pa3aesioB M TeM B KonTpoJsbHble IIpakTH4eckue
cero
NPOrpamMMblI padoThI padoThI

Pa3nea 1. Teopernueckune 0CHOBBI OPraHN4YeCKOH XUMHUH

IIpeamer opranndeckoi
xumuu. Teopus cTpoeHust

1.1 OpPraHUYECKUX 3
coennHeHul A. M.
Bytneposa
Hroro no paszneny 3

Paznen 2. YriaeBogopoansl

71 [Ipenenbubie )
' YIIIEBOIOPOIbI — aJIKaHbI

Henpenenbubie

2.2 YTJIEBOJOPOAbIL: AJIKEHBI, 6 1
aJIKaJIUCHBI, aJJKUHBI
ApomaTtnaeckue

23 P 2
YIJIEBOIOPOIBI
IIpupoaHble HICTOYHUKU

2.4 PHpoL 3 |

YIJIEBOJOPOOB U UX

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

KoaunuecTBO 4acos,
OTBeJIeHHBIX HA
YBeJIMYeHue
U3yYeHHs pa3aelia




nepepadoTka
Uroro no pazgeny 13

Paznen 3. Kuciopoacoaep:kanue opranndeckue coeJMHeHU s

3.1 Crouptsl. ®enon 3
Anwsaerunsl. KapboHoBbie
3.2 KUCIO0ThI. CIIOXKHBIC 7
3¢upsI
33 YrieBonl 3 2
Wroro no pazneny 13

Pasnen 4. AzoTcoaepxkamye opraHudeckue coeIMHeHus1

41 AMUHBI. AMUHOKUCIIOTEL. 3
' Benku

Wtoro no pazneny 3

Pa3zaen S. BbicokomoJieky/JIsIpHbIE COeIUHECHUSA

[Tnactmaccel. Kayuyku.

A 2
. Bonokna
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB 34 3

I10 ITPOT'PAMME

17




11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
MpOorpamMmmMbl

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

CtpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U

1.1 Ilepnonnueckas cucrema
XUMHYECKHX 351eMeHToB []. 1.
Meunpeneena

12 Crtpoenue BemiecTna.

' MHoroo0pasue BEIIECTB

1.3 XUMHUYECKUE PEAKIIUN

Uroro no pazgeny

Pasnen 2. Heoprannueckasi xumust
2.1 Meraibl
2.2 Hewmeramis

)3 CBsI3p HEOPTAaHUYECKUX U
' OPraHUYECKHX BELIECTB

Hroro no pasneny

Pa3zgea 3. XuMus u :KU3HL

3.1 XUMHUA U KA3HD

KoanuyecTBO 4acos

Bcero

17

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

DJICKTPOHHBIE
(uu¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl

KoanuecTBo
JacoB,
OTBEJIEHHBIX HA
yBeJIMYeHue
U3y4eHus:
pasaena

17

11



Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJTACC

Ne

o/ Tema ypoka

IIpeameT opraHn4ecKoi XuMuH, eé

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAUYCHUC

Teopust CTpOEHUS OPraHUUECKUX
2-3
M10JIO’KEHHUS

[IpencraBnenue o K1accuuKaum
OpraHUYECKHUX BEIECTB.

34

coenuHenuit A. M. bytnepoBa, €€ 0OCHOBHBIE

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3ydeHusl

34

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Homenknarypa (cuctemaruueckas) u
TPUBHAJIbHbBIE HA3BAHUS OPTaHUYECKUX

BCIICCTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTeuIme
MIPEACTABUTENH AJIKAHOB



10

AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

OTWJIEH U MPONUJIEH — MPOCTEUIINE
IIPEICTaBUTENIN AJTKEHOB

[Tpaktuueckas padora Ne 1. «Ilomyuenue
STUJIEHA U U3YYEHHE €T0 CBOWCTBY

11

12

Ankanuensl. bytaauen-1,3 u
MeTunoyTanuen-1,3.

[TomrydyeHre CUHTETUYECKOTO KayuyKa 1
PE3UHBI

13

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH DS,

14

11

AlIeTUIJIEH - IPOCTEHUIINI TPeCTaBUTENh
AJIKNHOB

BrrunciieHus 1o ypaBHEeHUI0 XUMHYECKON
peakuuu

14

16-17

18

Beluncienus 1o ypaBHEHHUIO XUMUUYECKOU
peakuuu

Apensl: 6eH30J1 ¥ TOTyOoJ. TOKCHYHOCTD
apeHOB

['eneTnveckas CBsI3b yIiIeBOJOPOIOB,
MIPUHAJISKANINX K Pa3IHYHBIM KJ1accaM

19

20

I'eneTnueckas cBs3b yriaeBogopoaos,
MNpUHaJICKAlIUX K pa3JIMIHbIM KiIaCCaM

IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOOB:
MPUPOIHBII ra3 ¥ MOy THRIC He(TIHBIE
ra3bl, HEQTh ¥ IPOIYKTHI €€ repepaboTKu



IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB:
NPUPOIHBII ra3 v MOMyTHbIE He(TIHbIE

21 rasbl, He()Th M IPOAYKTHI €€ repepaboTKu
22 Cucremaru3zanus 3HaHUHM 1O pa3eny
3 KonrponsHas pabota no pasueny
«YTI1eBOI0OPOIBD»
24 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoI1. BoopoiHas cBs3b
)5 MHoOroaroMHsble CIUPTHI: 3TUICHIIIUKOIb U
TITULCPUH
2627 ®deHou: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
) XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
7899 Anprerunsl: GopMalbIeTHI U
i areTanbaerun. AleToH
3031 OmHOOCHOBHBIE MTPEeNIbHBIE KApOOHOBBIE
) KHCJIOTBI: MypaBbHHAs  YKCYCHas
1 [TpaxTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCyCHOM KUCIIOTBD»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
33 IIPEJICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT
34 Mpb1a Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE NCHCTBHIE
CnoxHble 3¢Upbl KaK MPOU3BOAHbIE
35-36 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX

3¢pupoB
37-38 Kupsbl: ruaposnu3, TpUMEHEHHE,



Ouosoruueckas poJib KUPOB

VYTIeBoIbI: COCTaB, KiacCUpUKAITHSI.

39

20 Baxwuerive npencTaBuTeNu: rioK03a,
bpykTo3a, caxaposa

A1 Kpaxman u nemmtono3a Kak IpupoIHbIC
MTOJTUMEPBI

42 Cucremaru3zanus 3HaHUHN TIO pa3ieny
KonTponbhas pabota no pazaeny

43 «Kucnopozacoaepxaiine opraHuyecKue
coenuHeHus»/ Beepoccuiickast mpoBepoYHast
pabota
OO01mas xapakTepucTHKa a30TCOAEPIKAIINX

44-45 OpPTaHUYECKUX COSTUHECHHUIA /
Bcepoccuiickas npoBepouHas paboTa

46 AMUHBI: METHUJIAMHUH U aHUJIUH
AMUHOKHUCIOTHI KaK aMm(poTepHbIe

47 OpraHHYeCcKHUe COeIMHEHUS, NX
OMOJIOTHYECKOE 3HAUCHHE.

43 [Tentuasl. benku kak TpupoIHbIE
BBICOKOMOJICKYJIIPHBIC COSTUHEHUS

49 OCHOBHBIE TTOHATHS XUMHUH
BBICOKOMOJICKYJISIPHBIX COSIUHEHUIN
OCHOBHBIE METOJIBI CHHTE3a

50 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH.

HJIaCTMaCCLI, Kay4yKH, BOJIOKHA




51 CucreMaTu3anus 3HAHUMN.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

51



11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUN BJIEMEHT. ATOM.

KoanuyecTBO 4acoB

KonTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUs

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

* DnekTpoHHas KOH(UTYpaLus aTOMOB.
Pacnpenenenue 31eKTPOHOB IO aTOMHBIM
opOuTansm

ITepuoanueckuii 3akoH u [lepuonnueckas
cHcTeMa XUMHYecKux saeMmeHToB /. H.
MeHeneeBa, uX CBsI3b C COBPEMEHHOMN
TEOPUEHN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCTUHEHHH I10
rpyIIaM U nepuoaM. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHUYECKUX 3neMeHToB [[.M. MeHaeneena B
Pa3BUTHHU HAYKHU

CrpoeHnue BemecTBa. XuMuieckas CBsi3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOMN
cBs3u. Bogoponnas cBs3b

BanenTHOCTE 1 BaJIeCHTHBIC BO3MOKHOCTH
aTOMOB




7 DJEKTPOOTPUIIATETLHOCTb.
*CrerneHb okucieHus. BemectBa

8 MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS

9 CucreMaruzanys 1 0000IIeHNE 3HAHNUH 110
TeMe

10 [loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpeacraBieHue 0 KOJUIOUIHBIX PACTBOPAX.

1 Uctunneie pactBopel. Hackimenusie n
HEHACHIIIICHHBIE pacTBOPHL. PacTBOpuMOCTh

12 * Perenne 3a/1a4 ¢ UCMOJIB30BaHUEM TIOHATUIN
MaccoBas J10JIsl BEIIECTBA B PACTBOPE.

13 CucreMaruzanys 1 0000IIEeHE 3HAHN 110
TeMe

14 Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.

15 ['eneTnueckasi CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

16 Knaccudukanust XuMuuecKux peakiii B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
*3aK0H COXpaHEHHs MAacChl BEIIECTB; 3aKOH

17 COXpAaHEHUs U MPEBPAIICHUS SHEPTUU NTPU
XUMUYECKUX PEAKIUAX

18 CkopocTts peakiun. O0paTuMbIe peakiuu.

XUMHYECKOE PAaBHOBECUE



[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3anuHbIX (PaKTOPOB HA CKOPOCTH

19
XUMUYECKOU PeaKIIum»

20 Brruucnenust mo ypaBHEHUSAM XUMHUYECKUX
peakiuu
DnekTponuTrueckas auccouuanus. [lonstue o

21 BOZIOpoAHOM Moka3zatene (pH) pactBopa.
Peakiiuun nonHoro o6MeHa.
*['unponu3 opraHMuecKux U HEOPraHMUECKUX

22 BEIIIECTB

23 Pemenue 3aga4 pa3nu4HbIX TUIIOB

24 OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

25 Merton arekTpoHHOTO Oananca

2% Pemmenue 3a1a4 METO10M 3JIEKTPOHHOTO
OanmaHca

7 [TonsiTre 00 AMEKTPOIINM3€E PACIIaBOB U
pPacTBOPOB coJieit

28 O06o0011eHre U cucTeMaTru3alys 3HaHU| 10 TeMe

«Teoperndyeckue OCHOBBI XUMHM»
29 *Perenne 3a/1a4 pa3TUYHbBIX TUTIOB
30 KonTponbhas pabota no pasaeny

((TGOpGTI/I‘IeCKI/IC OCHOBBI XUMHHN)



Meraiubl, ux noJsioxenue B [lepuoauueckoit
CHUCTEME XUMHUYECKUX 31eMeHToB /[I. U.

31
MeneneeBa 1 0COOEHHOCTH CTPOCHUS
aTOMOB.

1 OO6mue ¢pu3ndecKue CBOMCTBAa METAJIOB
(ITpumeneHne MeTaIOB B OBITY U B TEXHHUKE)

33 CmutaBel metaioB. Koppo3ust meTanioB

14 DJIEKTPOXUMUYECKUH P HAIPSIKEHU I
METaJUIOB

35 XUMHYECKUE CBOMCTBA BAXKHENIINX METAIIJIOB
(HaTpuii, KaJIuii) ¥ UX COEAUHEHUN
*XUMUYECKUE CBOWCTBA BAXKHEHIIINX

36 MeTaIoB ( KaJblUil, MarHuil) u ux
COEIMHEHU I

37 *XUMUYECKUE CBOWCTBA BAXKHEUIIINX
METaJUIOB (AJTIOMUHHI) U UX COCIMHEHUN

38 XHUMHUUYECKHE CBOMCTBA XpOMa, MEU U UX
COeIMHEHU

39 XUMHYECKHE CBOMCTBA IIMHKA, JKeJae3a U UX
COEeIUHEHUN
[Tpaktuyeckas padora Ne 2. "Perenue

20 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME

«Meramsy"




O0001IEeHNE U CUCTEMATH3AIIMS 3HAHUHI 10

4l Teme «MeTtamib.

42 Peienue 3amay pa3auuHbIX THIIOB

43 KouTtponbHas pabota mo pazaeny «MeTtauby
Hewmerannsl, ux nonoxenue B [leprnonnueckoi

44 cHCTeME XUMHYECKuX daeMmeHToB /I, W.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dU3UYECKUE CBONCTBA HEMETAILIORB.

45 Annotponusi HEMETaUIOB (Ha IpUMeEpe
KHCIJIOpOJia, cepbl, hocdopa u yriepoa)

46 XHUMHUYECKHE CBOMCTBA FAJIONE€HOB, CEPBI U UX
COCIMHEHU I

47 XUMHYECKHE CBOMCTBA a30Ta, hochopa u ux
COeIMHEHU

48 XHUMHUYECKHE CBOMCTBA yIIIEpO1a, KPEMHHUS U
UX COEIUHEHUN

49 [IprMeHeHne BaXKHEUIINX HEMETAIOB U UX
COCIMHEHU I

50 O0001eHne 1 cucTEMATU3aLMs 3HAHUHN 110
teme «Hemeraiuiby.

51 Brruuciienus mo ypaBHEHHSIM XUMHYECKUX

peakuuii 1 TePMOXUMHUYECKUE PACUETHI



[TpakTtuueckas padora Ne 3. «Perenue

52 SKCHECPUMEHTAIBHBIX 3a4a4 II0 TEME
"HemeTtanmsr"»

53 Pemenue 3agad pa3nuyHOroTUIna

54 KonTponbhas pabota no temam «MeTamisy 1
«HemeTamnbny

55 Heoprannueckue 1 OpraHMuecKue KucaoThl

56 Heoprannueckue u opraHu4ecKiue OCHOBaHMS

57 AM@doTepHbIE HEOPraHUYECKUE U
OPraHUYECKHE COCTMHEHUS.

53 I'eneTnyeckas cBsI3b HEOPraHUYECKUX U
OpraHNYEeCKHUX BEIECTB

59 Ponb xumun B o6ecrieueHu 3KOJIOTHIECKOM,
HHEPreTHYECKON U MUIIEBOM OE30MTaCHOCTH

60 Ponp xuMuu B pa3BUTUH MEAULIMHBI
[IpencraBienust 06 00X HAYYHBIX

61 IIPUHIIAIIAX TPOMBIIICHHOI'O ITOJIyYEHUS
Ba)KHEHIIINX BEIIECTB

2 XuMHs B CEIBCKOM X03siiicTBe. Oprannueckue u

MUHEpaJIbHbIE y100peHUs
63 XWUMUS B CTPOUTEIIHCTBE
64 XUMUS U 310pOBbBC YCITOBEKA




65 CucreMmarusanys 1 0000IeHre 3HAHUN

66 Pemenue 3anay pa3nuyHbIX TUIIOB 1
67 PesepBHbIii ypok 1
68 Pe3epBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



MNPOBEPAEMBIE TPEFOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJILHON

IHNPOI'PAMMDBI
10 KJTACC

Kon
NMpoBepPsieMoro
pe3yJjabTarTa

1

1.1

1.2

1.3

1.4

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro
0011ero o0pa3oBaHus

TeOpCTI/ILICCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHHU

CdopMupoBaHHOCTh TPEICTABICHUNA O XMMHYECKOH COCTABIAIONIEH €CTeCTBEHHOHAYYHOW KAapTUHBI MUpA, POJU
XUMHUH B TMO3HAHUU SBJICHUI MPUpPObl, B GOPMUPOBAHUN MBIIUICHHUS] U KyJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOW JUIsl PElICHHUS MPAKTHUYSCKHUX 33]a4 M IKOJOTUICCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J10POBBIO U IIPUPOJHOM CpELe

Brnanenune cucrteMolt XMMHMUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHS (MOJIEeKyJa,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKas CBSA3b, MOJb, MOJISIpHAas Macca,
MOJIIPHBIA 00BEM, YIIIEPOIHBIN CKeleT, GyHKIMOHAIbHAs TPyNa, paguKail, U30MepUs, H30MEPbl, TOMOJIOTUYECKUI
psa, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOJ- M a30TCOAEpKAllie COCTUHEHHs, OMOIIOTUYECKH aKTHUBHBIE BEIECTBA
(YreBoibl, JKHUPbI, OCJIKH), MOHOMED, MOJMUMED, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIC COCIMHEHHUS] ); TEOPUHU U
3aKOHBI (TEOpUsi XHMMHMUYECKOTO CTpPOCHMsI opraHuyeckux BemiectB A.M. ByTiepoBa), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUH, (DAKTOJOTHYECKHE CBEIEHHUS O CBOWCTBAX, COCTaBE, MOJYyYEHUU U OE30MaCHOM
UCIIOJIb30BAaHUU BaXHEMIINX HEOPraHWYECKUX U OPraHMYECKHX BEUIECTB B OBITY M NMPAKTUYECKOU NEATEIbHOCTH

YCJIOBCKaA

C(l)OpMI/IpOBaHHOCTI) YMCHI/Ifl BBIABJIATE XApPaKTCPHBIC TPU3HAKHU HOHHTI/II\/JI, YCTaHaBJIMBaTb WX B3aUMOCBA3b,
HCIIOJIb30BaTh COOTBCTCTBYIOIHUC IOHATHUSA IpPU OIMMCAHUHU COCTaBa, CTPOCHUA U HpeBpaH_[eHI/Iﬁ OpTraHU4YCCKUX

COeIMHEHUN

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ HUCIIOJIb30BaTh XUMHUYCCKYI0 CHMBOJIMKY [JJIA COCTAaBJICHHUA MOJICKYJISIPHBIX U



1.5

1.5

1.6

2.1

2.2
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24

CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) GOPMYT OPraHMYECKUX BEIIECTB U YPAaBHEHUH XUMHUYECKUX pPEaKIHi,
U3rOTaBJIMBATh MOJIENIN MOJIEKYJI OPraHMYECKUX BEIIECTB JJIs WITOCTPALMHM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO

CTPOCHUS

CdopmMupoBaHHOCTH YMEHHI YCTaHABIMBATH MPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBY U
CTPOCHHIO K OINpeAelEHHOMY Kiaccy (Tpymime) COEeIUHEHHH (yTiaeBOIOpPOAbI, KHUCIOPOJ M a30TCOJEpKalue
COC/IMHEHUS, BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS), JaBaTh MM Ha3BaHUsA IO CUCTEMAaTHYECKONM HOMEHKIJIAType

(IUPAC)

C(i)OpMI/IpOBaHHOCTL YMCHUA ONPEACIIATh BUABI XUMHUYECKOM CBS3H B OpTraHUYCCKUX COCAUHCHUAX (O,Z[I/IHapHLIe nu

KpaTHBIE)

ChopMupoBaHHOCTh YMEHUS MPUMEHATH: MOJOXKEHHUS TEOPUU CTPOCHMs OpraHuueckux BemecTB A.M. Bytieposa

JIIA 00BACHEHHS 3aBUCUMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHU; 3aKOH COXPAaHCHUA MaCChl BEIICCTB

YFHGBOI[OPOI[LI. Kncnopoz[cozlepxcamﬂe H a30TCOACPIKAINNUEC OPraHUYCCKUC COCAUHCHUA. BLICOKOMOJIGKYHHPHLIG

COEIUHEHUS

CdopmMupoBaHHOCTh YMEHUH MPHUBOIUTH TPHUBHAJIbHbIE Ha3BaHUS OTAEIBHBIX OPraHUYECKHX BEIIECTB (ITHIIEH,
MPOIWIICH, AlETHIICH, 3TUJICHTINKOIb, TIUIEpHUH, (EeHOJ, (GOpMalbICTH/, aleTAIbICTHIl, MypaBbHHAS KHCJIOTA,

YKCyCHasl KUCIIOTa, OJIEMHOBAS KUCJIOTa, CTEAPUHOBAsI KUCIIOTa, TTI0K03a, (PPYKTO3a, KpaXMall, [eJUTE0JI03a, TIUIIIH)

CpopMHUpPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, PU3NUECKHE U XUMUYECKHE CBOMCTBA TUITHYHBIX
MPEACTaBUTENCH pPA3IMYHBIX KIACCOB OPraHMYECKUX BEHIECTB (METaH, STaH, STUJIEH, NPOIWJIEH, alleTUJIEH,
Oyrtaguen-1,3, metunOyraauen-1,3, OEH307, METaHON, TAaHOJ, STUJICHIINKOIb, TIUIEPHUH, (DEHOI, aleTalbIeTH/I,

MypaBbHUHas U YKCYCHasl KUCJIOTBI, TJII0K03a, KpaxMaJl, IeJITI0103a, aMUHOYKCYCHAs! KUCIIOTA)

ChopMUpOBAaHHOCTh yMEHHSI WJUTIOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKAY THUIHYHBIMH IPEACTaBUTEISIMU
pPa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB YPAaBHCHHMSIMH COOTBETCTBYIOIIMX XUMUYECKHX PEaKUui ¢

UCTIOJIb30BaHUEM CTPYKTYPHBIX (hopMyT

ChopMupOBaHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHHUKH YTIIEBOAOPOJHOTO CHIphsi (HE(Th, NMPHUPOIHBIA Tas,



3.1

3.2
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34

3.5

3.6

YTOJIb), CHOCOOBI MX IEPepabOTKU U MPAKTUYECKOE MPUMEHEHHUE MPOTyKTOB MepepadboTKu
XUMHS U KU3Hb. PacyéThl

CdopmMupoBaHHOCTh YMEHHI BIIAJIETh CUCTEMOU 3HAHHUI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMBIX
B XMMHUHM TIPU U3YYEHMHM BEUIECTB M XHMHUYECKHUX SIBICHUN (HAOIIOAEHHME, H3MEpPEeHHE, JKCIEPHUMEHT,
MOJICIUPOBAHUE), KCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUCM

CpopMHUpPOBAaHHOCT, yMEHUHN COOMIOATh TpaBUJia TOJIb30BAHUS XUMUYECKOW TOCYIOM U J1abopaTOpHBIM
o0opysoBaHKEM, a TaKXKe MpaBWJIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUHU C WHCTPYKIHUSMHU IO BHITIOJTHEHHUIO

Ha60paTOpHHX XHUMHNYCCKHX OIIBITOB

ChopMupoBaHHOCTh YMEHHMI TUIAHUPOBATh U BBIMOJIHATH XUMHUUECKUH 3KCIIEPUMEHT (IIPEBpAIIEHUs] OPraHHYECKUX
BEILECTB TPH HArpeBaHHH, MOJYYCHUE ITWICHA W M3YYEHHE €ro CBOMCTB, KAYECTBCHHBIC PEAKIIMU OPraHUYECKUX
BEILIECTB, JACHATYpaIHs OCIIKOB IPU HarpeBaHWH, [IBETHBIC PEAKIMH OCIIKOB) B COOTBETCTBHH C IIPABUIIAMH TEXHUKU
0€30MacHOCTH TMpHU OOpPALEHUH C BELIECTBAMU M JIaOOpaTOPHBIM O0OpPYAOBAHHUEM; IPEACTABIATh PE3yIbTAThI
XUMHUYECKOT'O KCIEpUMEHTa B (hopMe 3amiCH ypaBHEHHH COOTBETCTBYIOIIMX peakuuil 1 (popMyInpoOBaTh BBIBOJIBI

Ha OCHOBE 3THX pPe3yJIbTaTOB

ChopMupoBaHHOCTh YMEHHUI MPOBOAMTH BBIYHUCICHUS [0 XUMHUYECKUM ypaBHEHHSIM (Macchl, 00bEMa, KOIUYECTBA
HCXOJIHOTO BEIIECTBA WJIM NPOIYKTa PEaKIMM MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX

BEUIECTB UJIU MPOAYKTOB PEAKIIUN)

ChopMupoBaHHOCTh YMEHMH KPUTHUECKH aHAIM3UPOBATh XMMHUYECKYI0 HMH(OpMAIHIO, MOJYYaeMyI0 U3 Pa3HBIX

MCTOYHUKOB (CpeacTBa MaccoBoi nH(popMaluu, cetb IHTEpHET U 1pyrue)

CdopmupoBaHHOCTh YMEHUN COOIIOAATH MPAaBUJIA 3KOJOTUUYECKH 11€JI€CO00pa3HOro MOBEACHUS B OBITY U TPYAOBOI
JEATETbHOCTH B LIEJISAX COXPAHEHUsS! CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh
BO3/ICHICTBHUS Ha >KMBBIE OPraHU3MBI OINpPENeIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokazatens [1JIK

(mpeAenbHO JOMYCTUMOW KOHIIEHTpAIMH), MOSICHATh Ha MpUMEpax CHocoObl YMEHBIICHUS W MPEJOTBpAIICHUS UX



11 KIIACC

Kon
NpoBePsSieMOTro
pe3yiabTara

1

1.1

1.2

1.3

BpPEAHOT'O BO3JCHCTBUS HA OpTraHu3M 4YCJIOBCKa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeHEro o01ero
o0pa3oBaHus

TeopeTnyeckre OCHOBBI XUMUU

Brnagenue cuctemMolt XMMHUYECKUX 3HAHWUW, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE TOHATUS (XUMUYECKUIN AJIEMEHT,
aToM, JJIEKTPOHHAas 000JOYKa aToma, S-, p-, d-dJCKTPOHHBIE OpPOWUTAM aTOMOB, HWOH, MOJIEKYyJia, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCICHHS, XUMHUYECKash CBs3b, MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM,
KpUCTAJTMYECKass  pemi€Tka, THMBl XUMHUYECKHX  pPEaKIuil  (OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE, JK30- U
SHAOTEPMHUUYECKUE, PEAKIIMH HOHHOTO OOMEHA), pacTBOp, OJJIEKTPOJUTHI, HEIICKTPOJIUTHI, SJICKTPOIUTAYECKAS
JUCCOLIMAIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOW pEaKlUU, XUMUYECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (Teopusi DIEKTpONUTHUYECKOM auccoumaiuu, [lepuonnueckuii 3akoH [[.J1. MeHneneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XWMHUH, (PAKTOJOTUYECKUE CBEACHUS O CBOMCTBAX, COCTaBe,
MOJyYeHHH M OE30MaCHOM WCIIOJIb30BAaHUHM BaXXHEHUITMX HEOPTaHWYECKHX BEIISCTB B OBITY W IMPAKTHYCCKOU
JIeATEIIbHOCTY YEIOBEKa

ChopmupoBaHHOCT, YMEHUI BBISBISITH XapaKTEPHBIC MPU3HAKA M B3aUMOCBSI3b M3YUCHHBIX TMOHITHHA, MPUMEHITH
COOTBETCTBYIOIINE IMOHSATUS TMPU OMUCAHUM CTPOCHHUS U CBOWMCTB HEOPraHMYECKUX BEILIECTB U HMX MPEBpallCHHII;
BBISIBJISITH B3aUMOCBSI3b XMMUYECKUX 3HAHUHM C TMOHATUSMU U TPEICTABICHUSIMH JPYTHUX €CTECTBEHHOHAYYHBIX
MPEAMETOB

Brnagenre oCHOBHBIMH METOJIaMU HAay4HOTO MO3HAHMS BEIIECTB M XUMUYECKUX SIBICHUN (HAONIOJEHUE, U3MEPEHHE,

AKCIIEPUMEHT, MOJIETUPOBAHHE)



1.4

1.5

1.6

1.7

1.8

1.9

1.10

2.1

2.2

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ OIPEACIIATE BAJICHTHOCTD U CTCIICHb OKUCIICHUA XUMHUYCCKUX 3JIEMCHTOB B COCANHCHUAX
pas3siindHOro COCTaBa, BUJ XHMHYSCKOM CBSI3U (KOBBHCHTH&H, HOHHAas, METaJllIM4YeCKasl, BOI[OpO,Z[HaH) B COCIUHCHUAX,

THUI KPUCTAJUTMUECKOHN PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHAas!, MOJIEKYJIIpHasi, HIOHHAasI, METa/NInYecKas)
CdhopMupoBaHHOCTh YMEHUH OMPEIEIISATh XapaKTep CPEIbl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTMHEHUN
CdhopMupoBaHHOCTh YMEHUSI KJIacCU(UIIMPOBATH XUMHUECKUE PEAKIINHU IO Pa3IMYHBIM MPU3HAKaM (YUCITy U COCTaBY
pearupyromux BeIiecTB, TeII0BOMY 3(P(EKTy peakiui, NU3MEHEHHUIO CTETICHEH OKUCIICHHUS 3JIEMEHTOB, 00paTUMOCTH
peakiuu, y49acTHIO KaTalnu3aTropa)

ChopmupoBaHHOCT, YMEHUW COCTaBISITh ypPaBHEHUS PEAKIMA pPAa3IMYHBIX THUIIOB, TIOJHBIE W COKpANIEHHBIE
ypaBHEHHUS PeaKIiil HOHHOTO 0OMEHa, YUYUThIBAsI YCIOBUS, TIPU KOTOPBIX 3TU PEAKIIUH UIYT IO KOHIIA
ChopMupOBaHHOCTh YMEHHHM TPOBOAMTH PEAKIMM, IOATBEPXKAAIONINE KAYeCTBEHHBI COCTaB Pa3JIMYHBIX
HEOPraHWYECKUX BEIIECTB, PACHO3HABATh OMNBITHBIM IIyTEM HWOHBI, IPUCYTCTBYIOLIME B BOJHBIX pPACTBOpax
HEOPraHWYECKUX BEIIECTB

ChopmupoBaHHOCTE yMEHHMI pacKpbhIBaTh CYUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakui

ChopMupoBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTD CKOPOCTH XUMHUYECKOW PEAKIINU OT Pa3IMUHBIX (PaKTOPOB

CdhopmupoBaHHOCTH YMEHHH OOBSICHITH XapaKTep CMEIICHUS XUMUICCKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIITHETO
BozaeictBus (mpunuun Jle [larense)

OO0mmast 1 HeopraHWYeCcKask XUMHUS

CdhopmupoBaHHOCTS YMEHHIA pacKpbIBaTh cMbICH [leproamueckoro 3akona J[.M. MenneneeBa u 1eMOHCTPUPOBATE €TI0
CUCTEeMATH3UPYIONIYI0, O0BSICHUTEIbHYIO U MPOTHOCTHYECKYIO (DYHKITUU

CdhopmupoBaHHOCTE YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOSCHHUE AaTOMOB XHMHYECKUX OJJIEMEHTOB 1—4
nepuonoB Ilepuoanueckoit cucreMbl xumuueckux snemeHToB J[.M. MeHneneeBa, MCHOIB3ysl MOHATHS «S-, p-, d-

ANIEKTPOHHBIE OPOUTANINY, «IHEPIETUYECKUE YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHYECKHUX

JJIEMEHTOB M UX COCAMHEHUH IO mepuojam M rpymnmnaMm llepuoanyeckoil cuCTeMbl XMMUYECKHUX diaeMeHTOB J[.M.
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2.5

2.6

2.7

2.8

MenneneeBa

CdhopmupoBaHHOCTH YMEHHI XapaKTEpU30BaTh (OMHUCHIBATH) OOIIHE XUMUIECKUE CBOMCTBA HEOPTaHUYECKHIX BEIIECTB
Pa3IMYHBIX KJIACCOB, NMOATBEPXKIAATh CYLIECTBOBAHUE N'EHETUUYECKON CBA3U MEXKIY HEOPTraHWYECKUMU BELIECTBAMHU C

MTOMOUIBIO0 YPAaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEaKIUil

ChopMUpOBaHHOCTh YMEHHWI YyCTaHABIMBaTh MPHHAIICKHOCTh HEOPTraHWMYECKHX BEHIECTB ITI0 HMX COCTaBy K
onpeneaéHHOMY Kiaccy (Tpynrme) coeAuHEHuM (MPOCThie BEMIECTBA — METAJUIBI U HEMETAJIbI, OKCUJIbI, OCHOBaHUS,

KHCJIOTHI, aM()OTEepHBIE THAPOKCUIBI, COJIN)

ChopMUpOBaHHOCTh YMEHHI HWCIOJIB30BATh XHUMHYECKYIO CHUMBOJHUKY JUIsI COCTaBICHHS (OpPMYJ BeEUIECTB U
YPaBHEHMM XMUMHUUYECKUX peakiuil, cuctemarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEJIBHBIX
HEOPraHMYEeCKUX BeIecTB (YrapHblil ra3, yrieKMcibli ra3, aMMHaK, raméHas U3BecTh, HeraléHas U3BeCTh, MUThEBAS
coJia, IMPUT U IpyTHE)

CchopMupoBaHHOCTh YMEHHMH XapaKTepu30BaTh (ONMUCHIBAThH) OOIIME XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEPXkATh CYLIECTBOBAaHHE N€HETUYECKON CBS3U MEX]y HEOPraHMYECKHMMHM BELIECTBAMHU C

IIOMOIIBIO ypaBHGHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTh YMEHHUH IUTAHUPOBATh W BBINOJNHATH XUMHYECKUH SKCIEPUMEHT (pa3jiokKeHHe IEepOKCHaa
BOJOpPOJAa B INPHUCYTCTBUM KaTaJIW3aToOpa, ONPEAEIECHUE CPENbl PACTBOPOB BEILECTB C IMOMOIIBI0 YHHBEPCAIBHOIO
WH/MKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTb XHMMHYECKOM peakluH, peakluy HOHHOro oOMeHa,
KayeCTBEHHbIE pEAaKIMM Ha CyiabpaT-, KapOOHAT- U XJOPHI-aHUOHBI, HAa KaTHMOH AaMMOHMs, peEIllIeHHEe
AKCIIEPUMEHTAJbHBIX 3a4ady 1o TemMaM «Mertamib»y u «Hemeramne») B COOTBETCTBUM C MpaBWIAMHM TEXHUKU
0e30macHOCTH TpU OOpalleHHH C BEIIeCTBAaMH M Ja0OpaTOpHBIM OOOPYJOBAaHHEM; MPEIACTABIATH PE3YIbTAThI
XMMHUYECKOT0 SKCIIEPUMEHTA B (JOpME 3alKCH YpPaBHEHUH COOTBETCTBYIOLIMX PeakUMi U (GopMyInpoBaTh BBIBOJBI Ha

OCHOBE 3THX Pe3yJIbTaTOB

CchopMupoBaHHOCTh YMEHHMH COOMIOJaTh MpaBWiia IOJIb30BaHMS XHMMHYECKOH TMoOCyIol u  J1abopaTopHBIM
000pyJI0BaHUEM, a TAKXKE INpaBHia OOpallleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIIOJHEHUIO

J1a00paTOPHBIX XUMHUUYECKHX OMBITOB
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3.1

3.2

3.3

3.4

3.5

ChopmupoBaHHOCT, yMEHMI XapaKTepU30BaTh XWMHUYECKHE TMPOIIECCHI, JIEKAIIME B OCHOBE MPOMBIIUICHHOTO
MOJTy4YEHHUsI CEpHON KHCIIOThI, aMMHaKa, a TaKkke cPOPMUPOBAHHOCTD MPEACTAaBIECHUI 00 OOLIMX HAyUYHBIX MPUHIUIAX

¥ 9KOJIOTMYECKHUX MPoOIeMax XUMHYECKOTO IPOU3BOJICTBA

Xumus U Ku3Hb. Pacu€Tsl

ChopMupOBaHHOCTh TPEACTABICHUH O XWMHYECKOW COCTABISIONICH €CTECTBEHHOHAYYHOW KApTHHBI MHpA, POJIH
XMMHUU B MO3HAHUM SIBIEHUI NpUpPOAbI, B (HOPMUPOBAHUM MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (PyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAWMOW IJIsi PEHICHUS MPAKTHUYECKUX 3aJad M IKOJIIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3[I0POBBIO U IPUPOJHOU cpelie

ChopMuUpOBaHHOCTh YMEHUH KPUTHYECKM aHAJIM3UPOBATh XUMHUUYECKYI0 HH(POPMAIMIO, IMOJIyYaeMyl0 M3 Pa3HbIX

HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTh YMEHHIA COOJIOAATH MPaBHiIa SKOJOTHYECKH IeIECO00Pa3HOro MOBEACHHS B OBITY U TPYyIOBOU

ACATCIIbBHOCTU B LEJIAX COXPAHCHUA CBOCTO 300POBbA U Oprxcanmeﬁ HpHpOHHOﬁ Cpcabl

Oco3HaBaTh ONACHOCTH BO3JCHUCTBHSA Ha JKUBBIC OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, IIOHUMAs CMBICI MTOKA3aTess
[TJK, nmosicHATh Ha MpHUMEpax CIOCOObl YMEHBIICHUSI W TPEAOTBPALICHUS MX BPEIHOTO BO3ACHUCTBUS HAa OPraHHU3M

YCIO0BCKa

ChopMupOBaHHOCTh YMEHHUH TNPOBOAWUTH BBIYHUCICHUS C WCIOJIH30BAHUEM IIOHSTHS «MAccoBas JIOJIs BEIECTBA B
pacTBope», OOBEMHBIX OTHOIIEHHH Tra3oB MpPU XMMHUYECKHX PEaKLHUAX, MAcChl BEIIECTBAa MM 00bEMA Ta3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM O0bEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKLUHU BEILIECTB, TEIJIOBOTO

s¢dekTa peakui Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BELIECTB, MPEBPAILIEHUS U COXPAaHEHUS SHEPTUH
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IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
TeopeTnyeckre OCHOBBI OPraHMYE€CKOM XUMHUH

[IpenMer oprannveckoil XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B MOJYyUYEHUU HOBBIX BEILIECTB U MaTepuaios. Teopus

CTpOEHHMsI OpraHndeckux coenquHeHuii A.M. byTiepoBa, €€ 0OCHOBHbBIE TIOJIOKEHUS

CrpykTypHble (OpMYJIBI OPraHUYECKUX BewlecTB. ['omonorus, uzomepusi. XUMUYECKasi CBSI3b B OPraHUYECKUX COCTUHEHMSIX —

OAVHAPHBIC U KPATHBIC CBA3H. HpeI[CTaBJ'IeHI/Ie (0) KJ'IaCCI/I(i)I/IKaIII/II/I OpTraHN4YCCKUX BCIICCTB

Homenknarypa opraHnyeckux COeIMHEHUH (CucTeMaTHueckas) ¥ TPUBHAJIbHBIE Ha3BaHUS BaXHEUIIUX MPEICTaBUTENEH KIaccoB

OpPraHUYECKUX BELIECTB
VYri1eBo10posI

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHNA psiiA. MeTaH M dTaH — MPOCTEUIIHNE TMPEICTABUTEIHN aTKAHOB: (U3MUECKUE U
XMMHUYECKHE CBOMCTBA (pEaKLMy 3aMEIICHNS U TOPEHUS), HAX0XKJIEHUE B IPUPOJIE, ITOJIy4EHUE U IIPUMEHEHUE

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHH psA. DTUICH U MPONUIEH — MPOCTEHIINE MPEICTAaBUTEIH aKEHOB: (PU3UUECKUE U
XMMHUYECKHE CBOMCTBA (peakUMu T'MIPUPOBAHUS, TAJIOI€HUPOBAHMS, THAPATALlUN, OKUCIECHUS U MOJMMEPHU3alMN), TOIyYeHue 1
IIPUMEHEHHE

Anxanuensl: OytaaueH-1,3 u MetmnOyraaueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE CBOMCTBA (peakius IMOJIMMEpU3aLUN).
ITosryyeHne CHUHTETHYECKOTO Kay4dyKa U PE3HHBI

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psii. ALIeTUIeH — NPOCTEHIINN MPECTaBUTENb aTKHHOB: COCTAaB,

CTpoeHHEe, PU3NYECKUE U XUMUUECKHE CBOMCTBA (peakluu rMAPUPOBaHUs, FAJIOT€HUPOBAHUS, THAPATAIIUN, TOPEHNUS), [TOTyUYEeHHE

U IPUMEHEHNE
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Apenbl. benson: coctas, ctpoeHue, Gpu3nUecKue U XUMUYECKUE CBOMCTBA (PEaKIMy ralOreHUPOBAHMs U HUTPOBAHHUS ), TIOJTyUYEHHUE
U npuMeHeHue. Toiyol: cocTaB, CTpOEHHE, (PU3NUYECKUE U XMMHUYECKHE CBOWCTBA (pEeakIUU raJlOT€HUPOBAHUS U HUTPOBAHMUS),
MOJIydYeHUEe U TNpUMEHEHHE. TOKCHYHOCTh apeHOB. [ eHeThueckass CBsI3b MEXKAY YIJIEBOJOPOJAaMHU, TNPUHAIICKAMUMHA K

Pa3JINIHBIM Kj1aCCaM

[TpupoaHbIe HCTOYHHUKH YTIIeBOAOPoaOB. [IpupoaHblii ra3 u nomyTHeie HedTaHBIC Ta3bl. HedTh 1 €€ mpoucxoxnenue. CriocoOb!
nepepaboTku He(TH: TMEpPEroHKa, KPEeKUHT (TepPMUYECKUH, KaTaTUTH4YeCKuil), muponu3. IlpomykTsl mepepaboTku He(TH, HUX

IIPUMEHEHHE B IPOMBIIIJIEHHOCTU U B ObITY. KaMEeHHBIH yroiib ¥ MpOAyKThI €ro nepepadoTKu
Kucnopoaconepaiune opraHMuecKue CoeIMHEHNs

[IpenenpHBIE OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, PU3NUECKUE U XUMUYECKHE CBONCTBA (PEaKlUU C aKTUBHBIMU
MeTaJlJlaMi, TaJOr€HOBOJOpPOJaMHU, TOpEHHE), NMpUMEHEeHHe. BoropoaHble CBA3M MeXay MoJIeKyJdamMu cHupToB. JlelicTBue
METaHOJIa U ATaHOJa Ha OPraHU3M 4YesloBeKa. MHOroaTOMHbIE CIUPTHI. DTUICHTIUKONb U TJIULEPUH: CTPOEHUE, (PU3HUECKUE U
XMMHUYECKHE CBOWCTBA (B3aMMOJEHCTBUE CO IIEJIOYHBIMM METAJUIAMH, Kaue€CTBEHHAs peaklus Ha MHOIOATOMHBIE CIIUPTHI).

JlelicTBUE Ha OpraHu3M uesnoBeka. [I[puMeHenue rimueprHa U STUICHIITUKOIS
@DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3ndYecKre U Xumuueckue cBoiictBa. TokcuunocTh peHona. [lpumenenne gpenona

AJ'ILI[CI‘I/II[LI 1 KCTOHBI. CDOpMaJ'IBI[eFI/II[, alCTaJIbACTU/: CTPOCHHUC, (I)I/ISI/IIIGCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I OKHCJIICHHUA U

BOCCTAaHOBJICHHA, KAHCCTBCHHBIC peaKHI/II/I), IIOJIYUCHHUEC U MPUMCEHCHUC

OAHOOCHOBHBIE MpefieNibHbIe KapOOHOBBIE KUCIOTh. MypaBbHHASI U YKCYCHAsl KHCIOTBI: CTpOCHHE, (PU3NUECKHEe U XUMUYECKUE
CBOIcTBa (CBOICTBa, O0IIME AJIs KJIacca KUCIIOT, peakuus sTepuduKanun), noayueHue u npumeHenre. CteapuHoBas U 0JIEMHOBAs

KHCJIOTHI KaK MPEACTaBUTEIN BBICIINX KApOOHOBBIX KUCIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBUE
CrnoxHbie 3QUpPHI KaK TPOU3BOIHBIC KAPOOHOBBIX KHUCIOT. [ maponu3 cioxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne
XKUpoB. brosiornyeckas poJib ;KUPOB

VYrneBoabl: cocTaB, KilacCU(pUKalus yIiIeBOAOB (MOHO-, AM- M ToJducaxapuiabl). [roko3a — MpocTeHIIMi MOHOCaXapHni:
O0COOCHHOCTH CTPOCHHSI MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHE CBOMCTBA (B3anMozeiicTBue ¢ runapokcuaom menu(ll), okucnenue

AMMHAYHbIM pPACTBOPOM OKCHUIA cepera(I), BOCCTAHOBJICHHUC, 6pO)KeHI/Ie I‘J'IIOKOSLI), HaxXOXKIACHUC B NPHUPOAC, IMPUMCHCHUC,
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OMoIoruyeckas POJIb. doTocuHTE3. (DPYKTOSEI KakK HU30MCEp IJIHOKO3LI. KanMaJ'I N HOCJUII0JI03a KaK IMPUPOAHBIC ITOJIUMCPHI.

CrpoeHue Kpaxmaia 1 HeUTio03bl. PU3NYecKue 1 XUMUYECKHe CBOMCTBA KpaxMasa (THAPOJIu3, KaYeCTBEHHAs pEaKius ¢ HOJOM)
A3oTcoaeprkalue OpraHu4ecKue COeAMHEHUS

AMUHOKHUCIIOTHI Kak aMm(pOoTepHble OpraHndeckue coennHeHus. Guznyeckne U XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe
rivuuHa). buonoruueckoe 3HaueHne aMuHOKUCIOT. [lenTuast

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHasi, BTOpUYHAsT M TpEeTUYHas CTPYKTypa OEJKOB.
XUMUYECKUE CBOWCTBA OEJIKOB: TMIPOJIU3, ACHATYpallisl, KAUECTBEHHbIE pEaKIIUK Ha OenKu

BricokoMoneKysipHble COETUHEHUS

OCHOBHbIE TOHSTHUS XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEJUHEHMI: MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb

noJimMepusalu, CpCaHdasd MOJICKYJIdpHas Macca. OcCHOBHBIE MCTOABI CHUHTC3a BBICOKOMOJICKYIIAPHBIX COG,Z[I/IHGHI/Iﬁ —

noJImMepur3anua U NOJUKOHACHCAUA

OKCIIEpUMEHTAJIbHBIE METOABl H3YYEHHUS BEIIECTB W WX NPEBpAlllCHWH: O3HAKOMJIEHHE C oO0pa3laMu MPUPOIHBIX H

HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB. HOHy‘leHI/IC CUHTCTUYCCKOI'O KayuyKa U PE3UHLBL

IIpoBepsieMblii 3JieMEHT COlEePKAHUS
TeopeTnyeckue OCHOBBI XUMUHU
XuMudeckuit snemMeHT. AToM. Sapo aroma, U30TOMbL. DIEKTPOHHAST 000JI0YKa. DHEPreTHYeCKHE YPOBHU, MOTYPOBHU. ATOMHBIC

opburany, s-, p-, d-3nemeHTbl. OCOOEHHOCTH pacHpeeseHHUs 3JIEKTPOHOB MO0 OpOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX

NEePUOAOB. DJIEKTPOHHAS KOHPUTYpaLUs aTOMOB

HepI/IO,I[I/I‘{eCKI/Iﬁ 3aKOH U HepI/IO,Z[I/I‘leCKaH CUCTEMA XUMHUYCCKHUX 3JICMCHTOB I[I/I Menneneena. CBs3b MNEpUoaANYCCKOro 3aKOHa U

[lepuoauueckoii cucteMbl XuMmudeckux osnemMeHtoB J[.M. MeHageneeBa ¢ COBPEMEHHOM TEOpHUEW CTPOEHUS aTOMOB.
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3aKOHOMepHOCTI/I W3MEHEHMS CBOMCTB XMMHUUECKHUX DJIEMEHTOB U O6p8.3yeMLIX HMHU IPOCTBIX U CJIOXKHBIX BCHICCTB I10 I'pyIIiaM U

nepuoaaM. 3HaueHUE MeprUOINYECKOro 3aKOHa B Pa3BUTHUN HAYKH

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUIbl XUMHUYECKOM CBs3M (KOBAJICGHTHAs HEMOJspHas W TMOJsApHas, WOHHAafi,
MeTayuindeckas). MoHbI: KaTHOHBI W aHMOHBI. MexaHu3Mbl OOpa3OBaHMs KOBAaJEHTHON XHMHYECKOW CBs3M (OOMEHHBIH U

JIOHOPHO-aKLenTopHbIN). BonopoaHas cBs3b
BanentHocTtb. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsS. 3aKOH IIOCTOSHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTAUIMYECKHUX
pemeéToK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KpUCTAIIIMYECKON peléTku. [lonsaTre o nucnepcHbix cucremax. McTuHHble U

KOJUIOUAHBIC PACTBOPHI. MaccoBas 10 BEIIeCcTBa B pacTBOpPEC
KJIaCCI/I(I)I/IKaL[I/IH HCOPTaHNYCCKUX COCJIUHCHUM. HOMCHKJ'IaTypa HCOPTraHNYCCKUX BCUICCTB

XuMunueckas pcaKkuusi. Knaccmbnxaunﬂ XUMHNYCCKHUX pCaKI_II/Iﬁ B HeOpraHquCKOﬁ n OpraHquCKOﬁ XHMHU. 3aKOH COXpPAaHCHUS

MAacchl BELIECTB, 3aKOH COXPAaHEHHS U MPEBPALLEHUS SHEPTUH [TPU XUMUUYECKUX PEaKIUIX
CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

O6paTI/IMHe pcaKknuu. XHUMHUYECKOE paBHOBECHC. (DaKTOpLI, BJIMAIOIIUC HA COCTOAHUC XUMHNYCCKOI'O PAaBHOBCCH. HpI/IHI_II/IH Jle

[latenne

DnekTpoauTrdeckas aucconuanus. CUiabHbBIC U ca0dble AIeKTpoinuThl. Cpesla BOJAHBIX PAaCTBOPOB BEIECTB: KHCIAs, HEUTpaIbHAS,

mesioyHasi. Peakiiuyu HoHHOTO 0OMEHa
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUI
Heoprannueckas xumus

Hewmeramnel. Tlonoxenne nemertauioB B [lepuoandeckoii cucteme xumuieckux snemeHToB J[.M. MenneneeBa m 0cOOEHHOCTH
cTpoeHusi atoMoB. Du3nyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe KHcIopoia, cepsl, dochopa u
yraepoaa)

XUMHUYECKUE CBOMCTBA BaKHEMIIMX HEMETAJUIOB (TajJOreHoB, cephl, a30Ta, gochopa, yriepoga U KPeMHUs) U UX COEIUHEHUI
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(OKCHIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX coequHeHmi ). [IpuMeHeHne BaHEHIINX HEMETANIOB ¥ UX COSIUHEHHIA
Mertamnbl. [lonoxxenue wmeramnoB B Ilepuonmueckoit cucreme xumuueckux snemeHtoB (.M. MenneneeBa. OcobeHHOCTH
CTPOCHHSI DJEKTPOHHBIX 000J04YeK aroMoB MeTamnoB. OOmmue ¢usnyeckue cBolicTBa MeTauioB. CIutaBel  METaIOB.
DIJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHU METaIJIOB

XUMHYECKHE CBOMCTBA BAXXHEHIITNX METAJUIOB (HATPHH, KA, KaJIbIIMA, MarHUui, alFOMUHUHN, [IMHK, XPOM, KEJI€30, MEJIb) U HX
coenuHeHni. OOMIHe CrIOCOOBI OTyYeHUs MeTaJIOB. [I[pMeHEeHHEe METaIUTOB B OBITY U TEXHUKE

I'eneTmyeckas CBA3b HEOPTaHNYCCKUX BECIICCTB, IIPUHAAJICIKAIINX K Ppa3JIMYHBIM KJlacCaM

XuMus 1 )KU3Hb

Ponp xuMun B 00ECTICYCHHH SKOJOTHYECKOW, YHEPreTHUSCKONH W MUIICBOM O€30MacHOCTH, Pa3BUTUU MeTUIUHBL [loHATHE O
Hay4YHbIX METO/AX IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUI

[IpencraBnenus 00 oOIIMX HAYYHBIX MPUHIIAIIAX TPOMBIIUICHHOTO TIOJYyYEHUS BAKHEHIINX BEMIeCTB. YETIOBEK B MUPE BEIIECTB U
MAaTEpHAJIOB: BAXKHEUIIIUE CTPOUTEIBHBIE MATEPHUAIIbI, KOHCTPYKLMOHHBIE MAaTEPHUAIIbL, KPACKH, CTEKIIO, KEpAMHUKA, MAaTEPUAIIbI 1JIs
3MEKTPOHUKH, HAHOMATEpUaJbl, OPTAaHUYECKHUE U MUHEPAIbHBIE YI00PCHUS

XuMHUs ¥ 3[0pOBbE YETOBEKa: MpaBWIa WCIOJIB30BaHUS JIEKAPCTBEHHBIX IMPENapaToB, MpaBHiia OE30MACHOTO HCIOJIb30BAHUS

InpenapaTroB OBLITOBOM XMMHH B MMOBCEAHEBHOM KU3HU



YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

» Xumus. 10 knacc. I'abpuensn O.C., Octpoymon W.I'., Cnaakos C.A.
Axtmmonepnoe o6miectBo «M3narensctBo «IIpocBemnienne
» Xumus. 11 knacc. I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.

Axkunonepnoe o6mectBo «M3narensctBo «lIpocsemenner

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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