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MNOSACHUTEJIBHAS 3AITUCKA

[IporpaMMa 1o XMMHMH Ha YpOBHE CpelHEro oomero obpa3zoBaHMs pa3paboOTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepaabHOi 00pa30BaTENbHONW MPOTpaMMbl CPEIHEro OO0IIero
oOpazoBanus (POII COO), npexncraBiaeHHbIX B DenepanbHOM T'OCYJapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenun npenoaBanust yueOHOro npeamera « XuMus» B 00pa30BaTebHBIX
opranuzanusx Poccuiickoit ®denepanuu, peanu3yrolmux OCHOBHbIE 00pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJ103keHUH «CTparerun pa3BuTHs BocnuTanus B Poccuiickont @enepaunu Ha niepuon a0 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl 10 XHMHUH, K ONpPEAEICHUI0 O0LIe crpareruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUS 00YUAIOMINUXCS CPEACTBAMU yueOHOTro npenmera «Xumus» st 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWJIM KoHuenryaibHblie mnojoxenus OIOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1IeJiei, coniepkaHusl, pe3yJbTaToB OOy4deHHs U TpeOOBaHUH K YpPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

XumMHuueckoe 0o0pazoBaHHE, IMOIy4aeMOe BBIITYCKHHKAMHU 00IIe00pa3oBaTeIbHON OpraHM3alny,
ABJIIETCS. HEOTHEMJIEMON 4acThi0 UX 00pa3oBaHHOCTU. OHO CIIYXHUT 3aBEpUIAIOIIMM 3TAIOM peaiu3alnuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLIMX ILIEJIOCTHON cHCTEMe
XMMHUYECKOro 00pa3oBaHUs. DTH LIEHHOCTH KacaroTcs IO3HAHMs 3aKOHOB HPUPOAbI, (OPMHUPOBAHUS
MHUPOBO33pEHHUsI U OOIIEN KyJbTYphl YEIOBEKA, & TaKXKE 3KOJOTMYECKM OOOCHOBAHHOIO OTHONICHHUS K
CBOEMY 3/I0POBBIO U IPUPOAHOH cpefie. Peannsyerca xumuueckoe o0pa3oBaHue 00yyaronxcs Ha ypoBHE
cpeaHero ob1ero oopazoBaHMsl CpPeACTBAMU y4eOHOro npeaMera « XUMHsS», COJIEpKaHUe U ITOCTPOEHHE
KOTOPOI'O OIpeJesieHbl B MPOrpaMMe MO XUMHMM € YyY€TOM CHeuu(UKH HAyKd XUMHUM, €€ 3HAuYeHUs B
MO3HAHUM MPUPOJIBI U B MATEPUATIbHON KU3HU OOLIECTBA, a TAKXKe C YUYETOM OOIIUX LIeJIeil U MPUHIUIIOB,
XapaKTEepU3YIOUIMX COBPEMEHHOE COCTOSHUE CUCTEMBI CpelHero obmero obpasoBanusi B Poccuiickoit
®denepanuu.

XuUMHSL KakK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WIpaeT OcoOyI0 poJib B COBPEMEHHOMH
[UBWIN3AlMK, B CO3JaHUM HOBON 0a3bl MarepuanbHON KynbTypbl. OHa BHOCHT CBOW BKJIQJ B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOIO MBILIUIEHHS, B CO3/IaHUE IIEJIOCTHOTO MpeACTaBlIeHUs 00
OKpY’XaloIleM MUpE Kak O €IMHCTBE MPHUPOJAbI U YeJIOBeKa, KOTOpoe (GOpMUPYETCS B XMMHUHM Ha OCHOBE
NOHMMAHHUS BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIET0 MUPA, OCO3HAHMS B3aHMOCBSI3H MEXKIY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU IPUMEHEHHSI.

TecHO B3aMMOAEHUCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMU, XUMHUS CTajla HEOThEMJIEMON 4acThIO
MHUPOBOH KYJBTYpbl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOIO TPyAa U JKU3HU Ka)XJ0ro ujeHa oOuiecTa.
CoBpeMeHHast XUMHUS KaK HayKa CO3UJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJIEHA HA PELICHNE
r7100anbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUSI YEIOBEYECTBA — CBHIPHEBOM, YHEPreTUUECKOH, MUILEBOMH,
9KOJIOTMYECKOM 0€30MacCHOCTH U OXPAHBI 37J0POBbSL.

B cooTBercTBUU ¢ OOHIMMH LENSIMU U MPUHLUIIAMHU CPETHEro OOIIero o0pa3oBaHUs COAEpKAHHE
npeamera «Xumus» (10—11 xnaccel, 6a30BbIi ypOBEHb U3yUEHHs) OPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, He0OX0AUMYIO UM JIsi BEIPAaOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, MPOJOJDKEHHS OOpa3oBaHMs B pa3IMUHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CocTaBisIomUMHU MpeaMeTa «XUMHsD» SABISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMUsS» U
«OO01mas ¥ HeopraHuveckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HAyKH: cUCTEMa 3HAHUI 110 HEOPraHUYECKON XUMHUH (C BKIIFOUEHUEM 3HAHUM U3 0011el XUMUN) U
oprannyeckor xumuu. opMHUpPOBaHUE TAHHON CUCTEMBI 3HAHUI TTPU U3YYCHHUH TIPEeIMETa 00eCIeYMBaET



BO3MO>KHOCTh PACCMOTPEHHS BCETO MHOT'000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB 1 TEOPHIA
XUMUH.

CrtpykTypa coaepxkanust KypcoB — «Opraamueckas xumus» u «OO0mmas u HeopraHudeckasi XUuMUsD)
copMHpoBaHa B IIpOrpaMMe 110 XMMUHU Ha OCHOBE CHUCTEMHOT0 MOAX0/1a K U3YUYEHHUIO y4eOHOT0 MaTepuasia
U 0OyCIIOBJIEHa HMCTOPUYECKHM OOOCHOBAHHBIM PA3BUTHEM 3HAHUM Ha OMPENENIEHHBIX TEOPETHUYECKHUX
ypoBHsX. Tak, B Kypce OpraHMYE€CKOM XMMHM BEUIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCUUYECKOM
TEOpUU CTPOEHUSI OPraHMYECKHX COEIMHEHUH, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX
IIPEJICTaBIEHUN O CTpOoeHUH BemiecTB. CBenieHus: 00 N3ydyaeMbIX B Kypce BELIECTBAX JAIOTCS B pa3BUTUU —
OT YIJIEBOJOPOIOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX cOoequHEHMH. B Kypce oprannueckoi XUMHH
MOJTy4aroT pa3BuUTHE CHOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUS NEPBOHAYAIBHBIC
NPECTABICHUS O XUMHUECKOW CBSI3M, KIACCU()UKAMOHHBIX MTPU3HAKAX BEUIECTB, 3aBUCUMOCTU CBOMCTB
BELIECTB OT UX CTPOECHMSI, 0 XUMUYECKON PEAKIUU.

[To HOBBIM yTJIOM 3peHHs B peaMeTe « XUMHUsDH) 0a30BOTO YPOBHS pacCMaTpUBAETCS H3yUEHHBIN Ha
YpOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHHs TEOPETHUYECKH MaTepuand U (PAKTOJOTUUYECKHE CBEICHHS O
BEIIECTBAX M XUMHUYECKOW peakmuu. Tak, B 4acTHOCTH, B Kypce «OO0mas ¥ HeOpraHW4ecKas XHMHUS»
o0yyaromuMcsl IPEJOCTABIAECTCS BO3MOXKHOCTh OCO3HaTh 3HAYEHHE IEPUOJUYECKOr0 3aKOoHa C
O0IIETEOPETUYECKUX U METOAOIOTUYECKIX TO3UIIHMA, TITy0XKe MOHATh HCTOPUYECKOE N3MEHEHUE PYHKIIUN
3TOTr0 3aKOHA — OT 0000IIaroIIeH 0 00BACHSIONIEH 1 IPOTHOZUPYIOLICH.

Enunas cucrema 3HaHWMK O BaXHEWIIMX BEUIECTBAX, HMX COCTABE, CTPOEHHUM, CBOMCTBaX M
IPUMEHEHUH, a TaKXE O XHUMUYECKUX pEaKLUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX HPOTEKaHUs
nonogHsercs B Kypcax 10 u 11 kimaccoB 3eMeHTaMM COAEpKaHUsl, UMEIOIIMMU KYJIbTYPOJIOTUUECKHI U
IPUKJIAJHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3U XUMUHU € IPYTHMHU HAyKaMH,
pPacKpbIBalOT €€ pojib B IO3HABATEIbHOM M MPAKTHUECKON JEATEIbHOCTH YeNOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAXXEHMS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUUYECKUX MTPUIIOKEHUNH XUMUH,
MIOMOTAIOT BBITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX Ipoldiiemax,
CBSI3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATh MH()OPMAIUIO U IPUMEHSATH €€ [T TIONOJHEeHUs 3HAHUH,
pelIeHNs MHTEUIEKTYalbHbIX U SKCIIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7a4. B 1enom copepxanue
yueOHOro mnpeaMera «XUMHs» JAHHOTO YPOBHS HM3yUEHHUS OpPUEHTHPOBAHO Ha (OpPMHUPOBAHUE Y
0o0yyaroImuxcss MHPOBO33PEHYECKON OCHOBBI Ul TMOHMMaHUsA (uiaocopckux uae, Takux Kak:
MaTepHaJIbHOE €JMHCTBO HEOPraHMYECKOT0 U OPraHMYeCKOro MHpa, 00YCIOBICHHOCTh CBOICTB BEILECTB
UX COCTaBOM M CTPOEHHEM, MMO3HABAEMOCTb MPHUPOAHBIX SBJIEHUN MYTEM SKCHEPUMEHTa U pEIICHUS
IPOTUBOPEUMI MEXTy HOBBIMHU (haKTaMU U TEOPETUUECKUMU IPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B
pELICHUH 3KOJIOTMYECKHX MpoOJieM, a Takke MpodsieM cOepeKeHUs] IHEPreTHUYECKUX PECYpPCOB, ChIPh,
CO3/1aHHSI HOBBIX TEXHOJIOTUH U MaTEpUaJIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTUS U COLMAIM3ALMHM OOYyYaroIIMXCS MPUHATHIE
OporpaMMoOil 1O XHMMHMHM TOAXOABbl K ONPEICNICHUI0 COJEpKaHUS U TOCTPOEHUs IpeaMeTra
npeaycMaTpuBaroT (OPpMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX IEHCTBHIA, UMEIOIINUX 0a30BOE 3HAUEHUE /IS
pa3IMYHBIX BUJOB JEATENbHOCTU: PELIeHHs MpodieM, MOMCKa, aHaiau3a U 00paboTku HH(pOpMaluy,
HEOOXOJUMBIX JJIi NPUOOPETEHUs OMbITa MPAKTUYECKOM U HCCIEe0BATeNbCKON JesITeIbHOCTH,
3aHMMAIOIIEeN BaXKHOE MECTO B TO3HAHUH XUMUH.

B npakTuke npernojaBaHusi XMMUH KaKk Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, TaK U Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus, IPU ONPEAETICHUN COJEPKATEIbHON XapaKTEPUCTUKU IeJIel U3yUeHHs
peaMeTa HalpaBiIeHUEM [IEPBOCTEIIEHHON 3HAUMMOCTH TPAIUIIMOHHO NPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, TPAKTUUECKOMN AESITETbHOCTH YelIOBEKa
U KaK OJHOTO0 U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOUKM 3pEHUSI TAaKOM MOAXOH K
OIIPEEIICHUIO 1LIEJIeN N3YUYEHHUS ITPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.



CornacHo JaHHOW TOYKE 3pEHMS TJIaBHBIMHU IIEJIIMHU M3Y4YeHHs MpeaMera «XUMHUA» Ha 0a30BOM
ypoBae (10 =11 ki1.) IBISAIOTCS:

e (QopmupoBaHHE CHUCTEMBI XUMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABIISIIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa, B OCHOBE KOTOPOW JI€KaT KJIIOYEBbIC MOHATHA, (PyHIaMEeHTaJbHbIC
3aKOHBI M TEOPUU XMMHH, OCBOECHUE SI3bIKA HAYKH, YCBOCHUE U [IOHUMAaHUE CYIIHOCTH JIOCTYITHBIX
00001IeHNT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HUCTOpUEH HX pa3BUTHI U
CTaHOBJICHUS;

e (QopmupoBaHHME U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJax I[IO3HAHUS BEIIECTB H
XUMHUYECKHX DPEaKIHi, HeOOXOMUMBIX IJisi MPUOOpETeHHs] YMEHUN OpPUEHTHPOBATHCS B MHpPE
BELIECTB U XMMHUUYECKUX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U ITOBCEIHEBHOMN
KU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB MAESITENBHOCTH, CBSI3aHHBIX C HAONIOJICHHEM U OOBSICHEHHEM
XHUMHYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301TacHOT0 0OPAICHHS C BEIIECTBAMH.

Hapsiny ¢ aTum, coaeprkaTenbHas XapaKTepUCTHUKA LeIel U 3a/1a4 U3yUYeHHs MPeIMeTa B IporpaMme
M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CUCTEME CPEIHETO
obmiero obpazoBanus. CerogHsl B NMPEMOAABAHUU XMMHUU B OOJIBIIEH CTENEHH OTHAETCS MPEINOYTEeHUE
IIPAKTUYECKONH KOMIIOHEHTE COJAEpKaHMUsI OOy4yeHUs, OPUEHTHUPOBAHHOW Ha IOATOTOBKY BBIITYCKHUKA
o0mieo0pa3oBaTeIbHOM OpraHM3alliy, BIAJACIOIMIET0 HE HAa0OpOM 3HaHHWM, a (YHKIIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSMHU aKTUBHOTO MOJY4YEHHS 3HAHWM W MPUMEHEHHUS UX B
peaIbHOM JKU3HM JUIsl pEIICHUs IPAKTUUYECKUX 3a/au.

B cBs13u ¢ 3TUM 1IpU M3y4YEeHUHU MTpeaMeTa « XUMHUS» TOMUHHUPYIOLIEe 3HaU€HUE IPUOOpETaoT TaKue
LENH U 33]]a41, KaK:

ajanTtanys oOyyarolluxcs K YCJIOBUSM JTUHAMHUYHO pa3BUBAIOLIErocs Mupa, (HopMUpOBaHHE
UHTEJJIEKTyaJIbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caM0OOpa3oBaHMIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATHIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYAlIMSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYalOIIMXCsS KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIMI), MMEIOLINX
YHUBEpPCAJIbHOE 3HAYEHHE JUIS Pa3IMUHbIX BUIOB AESITEIbHOCTU: PELIEHUs MpodieM, MOMCKa, aHalIu3a U
00paboTku MHpOpMaIMU, HEOOXOAUMBIX Ul MPUOOPETEHUs OMNbITa JIEATEIbHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHUU XMMMH, a TAKKE JUI1 OLEHKU C TO3MULUI IKOJIOTMYECKOil 0e30MacHOCTH
XapakTepa BIHMSHUS BEIECTB M XUMUYECKUX ITPOLIECCOB HA OPraHU3M Y€JI0BEKa U IPUPOIHYIO CPENLY;

pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
00y4aromuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBbIE 3HAHUS 110 XUMUU B COOTBETCTBUH C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCIOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHbIE TEXHOJIOTHH JI TOUCKA
U aHaIM3a y4eOHOH U HayYHO-TIONMYJISIPHONW HH(POPMALIMU XUMHUUECKOTO COJIEpyKaHMS;

dopMHpoBaHHE M pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0IaTEIbBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IpU
IUTAHUPOBAHUM U IPOBEJCHUHN XUMHUYECKOI0 HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'YMAaHHUCTUYECKOM HANpaBICHHOCTH XUMHH, €€
BO)XHOH pOJIM B pelIEHUH TJI00aJbHBIX MPOOJIEM PALMOHAIBHOIO MPUPOIONOIB30BAHUS, MOTOIHEHHS
SHEPreTUYEeCKUX pPECYypCOB U COXPAHEHUS MPUPOAHOIO PABHOBECHUS, OCO3HAHMS HEOOXOAWMOCTH
OepeKHOr0 OTHONICHUS K MPHUPOJE U CBOEMY 370POBbIO, a TaKkKe NMPUOOPETEHHUS OIbITa UCIIOIb30BAHUS
MOJIYYEHHBIX 3HAHUN ISl MPUHATHAS TPAMOTHBIX PEUICHUM B CUTYyalUsX, CBA3aHHBIX C XMMHYECKUMU
SIBJICHUSIMU.

B y4ueOHOM 1utaHe cpeaHero oOrmiero oOpa3oBaHus mpeaMeT « XuMHUs» 0a30BOr0 YpPOBHS BXOIUT B
cocTaB IpeIMeTHOM obnacTi « EcTecTBeHHO-HAYUHBIE TIPEIMETHD.



OO0miee 4nCiIo 9acoB, OTBEACHHBIX UI M3YYCHUs XMMHH, Ha 0a30BOM ypOBHE CpEIHETo OOIIero
oOpasoBanusi, cocrasisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 gac
B HEJICITIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[Ipenmer opraHmdeckoid XMMHUU: €€ BOSHMKHOBEHME, PAa3BUTHE U 3HAUEHUE B IIOJIyYEHHUU HOBBIX
BELIECTB U MarepuasioB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. BytnepoBa, €€ oCHOBHBIE
nosnoxeHus. CTpyKTypHble (GOpMyJIbl OpraHMYeCKUX BelecTB. [ 'omonorus, nsomepus. XuMHUeCcKas CBA3b
B OPraHMYECKUX COCAUHEHMSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBienne o0 KiIacCUpUKAIMM OPTraHWMYECKHX BeIIeCTB. HoOMEHKIaTypa OpraHHYecKuX
COEIMHEHUI (cucTeMaTHuecKas) W TpUBHUAJIbHbIE HA3BaHHSA BAXKHEHIIMX NpPEICTaBUTENEH KJIaccoB
OpPraHMYECKUX BEILECTB.

DKclepUMEeHTaIbHbIE METO/Ibl U3YUEHUS BELECTB U UX IPEBPALCHUI: 03HAKOMJIEHHE ¢ 00pa3aMu
OpraHMYECKUX BEILECTB U MaTepHUagaMH Ha UX OCHOBE, MOJIETIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEIIECTB,
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB I10 MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpU
HarpeBaHuu (IiaBjieHue, 0OyTIUBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUH psa. MeTaH U 3TaH — npocTeime npeacTaBuTeNn
aJIKaHOB: (PM3UYECKNE U XUMUYECKHE CBOMCTBA (PEaKMy 3aMEILIEHUS U TOPEHUS ), HAXOKJICHHUE B IPUPOJIE,
MIOJIy4YEHUE U IPUMEHEHHE.

ATIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMM psAf. OTUIEH M MNPONUJIEH — NpocTeiimne
IOpEJCTaBUTENIN  aJIKEHOB:  (pU3MYeckrue M XHWMHUYECKHME CBOICTBa (peakuuMu TUAPUPOBaHMUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oytaguen-1,3 u metunOyraauen-1,3: cTpoeHne, BaXHEHIINEe XMMUYECKHE CBOWCTBA
(peaxuust monumepu3anun). [lonydeHue CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUECKUH psi. ALETUIeH — HpocTermmit
IpEJICTaBUTENIb AJIKHUHOB: COCTaB, CTpO€HHE, (U3NYECKMEe W XUMHUYECKHE CBOMCTBAa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (U3MUECKHE M XHMHUYECKHE CBOMCTBAa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHU ), MOTyUYEHHE U IPUMEHEHUE. 101yo: cocmas, cmpoenue, usudeckue u
Xumudeckue Cceoucmea (peakyuu 2anio02eHuUposanus U HUMPOBAHUS), NOJYYeHUe U NpUMeHeHue.
TokcuuHoCTh apeHoB. ['eHeTHuecKast CBsI3b MEXIYy YIJIEBOJOPOJAaMH, MPUHAAIEKAIUMHU K Pa3IMYHbIM
KJ1accam.

[TpupoaHbIe HCTOYHUKH YTII€BOA0PO10B. [IpupoHblil ra3 u nomyTHele HeTsaHbIe ra3sl. HedTh u eé
npoucxoxaeHre. CrnocoObl nepepadoTku HEPTHU: NMEPEroHKa, KPEKUHT (TEPMHUUECKUN, KaTaIUTUYECKHIT),
nupoiu3. [IpoaykTsl nepepaboTku HEPTH, UX NMPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yToJib ¥ MPOAYKTHI €r0 MepepaboTKu.

DKcrepuMeHTabHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAICHU: 03HAKOMJIEHHE ¢ 00pa3aMu
IUIACTMACC, KaydyyKoB M pe3uHbl, koiutekuun «Hedte» u  «Yromp», MoaenupoBaHue MOJEKYJ



YIJI€BOAOPOAOB U TalOr€HONPOU3BOAHBIX, MPOBEICHHE NPAKTUYECKOW PabOTHI: MOJIyuYeHHE STHIICHA U
U3Y4YEHUE €ro CBOMCTB.

PacuérHble 3anaum.

Brruncnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYECTBAa HCXOIHOTO
BEIIIECTBA WJIM IPOAYKTa PEAaKLUU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 MCXOIHBIX
BEILIECTB WJIU POJYKTOB PEaKLUH).

Kucaopoacoaep:xamue oprannyeckue coelMHEeHUs

[IpenenpHBIE OHOATOMHBIE CHHPTHL. METaHON M 3TAHOJ: CTPOCHME, (PU3MYECKHE M XMMUYECKHE
CBOWCTBA (peakuuu C AaKTUBHBIMH MeETajUlaMH, T[aJIOT€HOBOAOPOAAMHU, TIOpEHHUE), IpPUMEHEHHE.
BonoponHsie cBs13u Mex 1y MOJIEKYJIaMH CIIUPTOB. JeficTBHe MeTaHOJIa U 3TaHOJIa Ha OPIaHU3M YelI0BeKa.

MHOroaToMHbIE CIHUPTHI. DTUJICHIVIMKOIb U TIMLEPUH: CTPOEHHE, (PU3NYECKHEe M XUMHYECKHE
CBOICTBa (B3aMMOJICHCTBHE CO IIEJNIOYHBIMM MeETajlIaMM, KAaueCTBEHHAas pEakllis Ha MHOIOATOMHbBIE
cnupThl). JlelicTBUE Ha OpraHu3M uyenoBeka. [IpuMenenue riunepuHa u STUICHIVINKOIIS.

@deHou: CTpOEHHE MOJIEKYNbl, (U3NYECKHe W XUMHYECKHe CBOHCTBA. TOKCHMYHOCTH (heHoma.
[Ipumenenue peHomna.

Anprerunsl U kemowuvi. DopMaNBICTH, AlETANBICTUI: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHUE
CBOWCTBA (PEeaKIMK OKHCICHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJTYUYECHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOThI. MypaBbUHAsL U YKCYCHAsi KUCJIOTBI: CTPOCHHUE,
¢u3nveckne U XMMUYECKHUE CBOWCTBA (CBOICTBA, 00OmIME /Ui KJlacca KHUCIOT, peaklus dTepu(HKanun),
1oJlydyeHue u npumeHeHune. CTeapuHOBasi U OJIEMHOBAsS KMCIOTHI KaK MTPEICTaBUTENN BBICHIMX KAPOOHOBBIX
KUCIIOT. Mblja Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, X MOOLIEe JeiCTBUE.

Crnoxnble 3(upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. I'Maponau3 cioxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [IpuMeHneHne xkupoB. bruosnorudeckas posb KUPOB.

VYrneBoabl: cocTaB, KiacCHQUKanus yriaeBoaoB (MOHO-, AM- M moiucaxapunbl). [nmoko3a —
OpOCTEHIINKA MOHOCAaXapHl: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (U3MUECKHE U XUMHUYECKHE CBOMCTBA
(B3aumogeiicteue ¢ ruapokcuaoM memu(ll), okucieHne aMMHadHbBIM pacTBOpoM okcuma cepebpa(l),
BOCCTAHOBJIEHHE, OpPOXKEHHUE TJIIOKO3bl), HAaXOXJACHUE B MPHUPOJE, NMPUMEHEHHE, OMOJIOrMYecKas poJib.
®orocunTe3. PpyKTO3a KaK U30MEP TITIOKO3bI.

Kpaxman wu memmono3a Kak NpupoaHble nonuMepbl. CTpoeHHE Kpaxmajga U LEJJIHOJI03bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKCepUMEHTAJIbHBIE METO/1bl U3yUEHUs BEIIECTB U UX MPEBpAlllEHUI: IPOBEACHNE, HA0II0IeHNE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CHUPTOB, KAUYECTBEHHBIE PEAKIMH OJHOATOMHBIX
cnupToB (okuciIeHue 3Tanona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE TIIUIIEPUHA
¢ ruapokcunom meau(ll)), amprernnoB (OKHCIEHME aMMHAayHBIM pacTBOpoM okcuzaa cepebdpa(l) u
ruapokcugoM menu(ll), B3ammoneicTBUE Kpaxmalia ¢ HOJIOM), NPOBEIACHHE MPAKTHUYECKOH pabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBAa HCXOJHOTO
BElIeCTBa WJIM MPOJAYKTa PEeaKkUu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO M3 MCXOAHBIX
BEIIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIIOTBl Kak aMm@oTepHble OpraHuveckue coequHeHus. Puznyeckue M XUMHUECKHUE
CBOICTBa aMHHOKHUCJIOT (Ha puMepe rnunuHa). buonornueckoe 3HaueHne aMuHOKHUCIOT. [lenTuabt.

benku kak mpupoHbIE BHICOKOMOJIEKYJISIpHBIE coeanHenus. [lepBuuHas, BTopuyHas U TpeTHYHAs

CTPYKTypa OenKkoB. XMMUYECKHE CBOMCTBA OEJIKOB: TMJIPOJIN3, ICHATYpALUsl, KAYECTBEHHBIC PEaKkIMi Ha
OEJIKU.



OKCHepUMEHTAIbHBIE METObl U3yUEHHUsl BEIECTB U UX MPEBpAILEHUI: HAOMI0IeHnEe U ONUCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalys OCIKOB MPU HArpeBaHUH, IBETHBIC PEAKIIUU OCIKOB.

BbicokoMosieKyJIIpHBIE COeINHEHUS

OCHOBHBIE TOHATHUSI XMMHH BRICOKOMOJIEKYJISIPHBIX COSITMHEHUN: MOHOMED, MOJTUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEpU3AlNK, CpelHss MoJieKyisipHas wMacca. (OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3AIUS U MOJTUKOHICHCAIIHSL.

DKCIepUMEHTaIbHbIE METO/IbI U3yUEHHUSI BEIIECTB M X MPEBPAIICHUI: 03HAKOMJIEHHE ¢ 00pa3iaMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MesxnpeaMeTHbIE CBSI3U.

Peannzanusi MeXNpeIMETHBIX CBA3EH MpPU HU3YYEHUU opraHuyecko xumum B 10 Kkiacce
OCYIIECTBIISIETCS. Yepe3 MCIOJB30BaHHWE KaK OOMIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHSATHH,
SIBJISTFOLLMXCS] CHCTEMHBIMH JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHUE, HAYUHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIH3,
CUHTE3, KIaccu(uKaIus, nepuoJuIHOCTh, HaOII0IeHNEe, H3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHHE.

®dusnka: Marepus, SHEPrHs, Macca, aToM, OJEKTPOH, MOJIEKYJa, JHEPreTUYECKUM YpPOBEHb,
BEIIICCTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (PU3MUYSCKUE BEIUYMHBI U CIUHUIBI WX
U3MEpEHHUSI.

buonorus: knerka, opranusm, Ouocdepa, 0OMeH BElIeCTB B OpraHnusme, GoTOCUHTE3, OMOIOTHIECKH
aKTUBHEIC BelecTBa (OCIKH, YIIIeBOIbI, JKUPBI, (DEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHoyorus: NHILEBbIE TMPOAYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAHMS, MOIOLIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMudeckui 37meMeHT. AToM. SInpo atoma, U30TOIBI. DJIEKTPOHHAs 000J04YKa. DHEPreTHYECKUE
YPOBHH, ITOJIypOBHHU. ATOMHBIE OpOUTAIIH, S-, P-, d- deMeHThl. OCOOCHHOCTH pacIpe/ICIICHUs AIEKTPOHOB
10 OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaIHsi aTOMOB.

Ilepnonnueckuil 3akoH U llepnognyeckas cucrema xumuyeckux 3yieMeHToB [[. M. Menneneesa.
Cas13b nepruoanyecKoro 3akoHa u Ilepuoanueckoit cucreMsl xumuueckux 3nemeHToB 1. . Menneneea ¢
COBPEMEHHOU TEOpHEN CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX JJIEMEHTOB
¥ 00pa3yeMbIX MU MPOCTHIX M CIOXKHBIX BEIIECTB MO IPyIMIaM U MepruojaM. 3HaueHUe IepruoIuIecKoro
3aKOHA B Pa3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbl XuMudeckol CBsI3U (KOBaJIGHTHAs! HEMOJSIpHAs U
NoJIsipHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa30BaHUsl KOBaJEHTHOM XHMHMUYECKOH CBS3H
(oOMeHHBI U JIOHOPHO-AaKLENTOPHBIN). Bomopoanas cBsa3p. BaneHTHOCTh. DIEKTPOOTPULIATENBEHOCTb.
Crenenb okucieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BemecTBa MOJIEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
THUIBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUINYECKON PEMIETKH.

[TonsiTve 0 qucnepcHbIX cucteMax. VIcTUHHBIE M KOJUIOUMHBIE pacTBOPbl. MaccoBast 10J1s BEIIECTBA
B PacTBODPE.

Knaccugukanus Heopranuueckux coeauHeHuil. HomeHkiaTypa HEOpraHMYECKMX BEILECTB.
['eHeTnYecKas CBSA3b HEOPraHWMYECKUX BEILECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCAM.



Xumnueckas peaknus. Kimaccudukanus XuMHUIECKUX peaKIuii B HEOPraHUIECKOW M OpraHuYeCKOn
XUMHUHU. 3aKOH COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUU TTPU XUMUYECKUX
peaKkusx.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHBIX (pakTopoB. OOpaTHUMbIC peakiii. XUMHUECKOEe
paBHOBecue. PakTOPHIL, BIUAIOIINE HA COCTOSIHUE XUMUYEeCcKOro paHoBecus. [Tpunnun Jle IlaTense.

OnektponauTnueckas auccounanusa. CuibHble U ciadble A1eKTposuThl. Cpea BOJHBIX PacTBOPOB
BEILECTB: KUCJIAsl, HEUTpasbHas, LICJII0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HMX IPEBpAICHH: JeMOHCTpalus TaOuil
«llepuognueckas cucrtema xumuueckux o3nemeHtoB JI. WM. MenneneeBa», H3ydeHHE Mojenen
KPUCTANTMYECKUX PEIIETOK, HAOIIOJCHHE W OMHMCAHUE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pasznokeHue MepoKcUAa BOJOpPOJAa B IPHUCYTCTBUM KaTalau3aTopa, ONPEICIIEHHE CpPEdbl pacTBOPOB
BEIIECTB C IIOMOIIbI0 YHUBEPCAJIBHOTO MHIUKATOpA, pEaKlIUd HOHHOTO OOMEHa), MpPOBEICHHE
MPaKTHYeCKON paboThl «BrnusiHue pa3nuyHbix GakTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIIUNY.

Pacuérnble 3anaum.

Pacuérel mo ypaBHEHUSIM XUMUYECKUX PEAKIIUIA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI, paCUETHI
C UCIOJIb30BAHUEM MTOHATHUS «MACCOBasi JA0JIsl BELLIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [lonoxenne nHemeraiuioB B lleproanyeckoi cucreMe XxuMu4deckux anemeHToB /1. U.
MenzeneeBa u 0coOEHHOCTH CTpoeHus aromoB. (dusmueckue CBOWCTBA HEMETAIOB. AJIIOTPONHUA
HEMETAJUIOB (Ha MpuUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BaXKHEUIINX HEMETAJIOB (TaJlOreHoOB, cepbl, a30Ta, Gocdopa, yriaepoaa u
KPEMHHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lomoxenne MeraiuioB B Ilepuoanueckon cucreMe xuMuueckux snemeHtos . .
MenneneeBa. OCOOEHHOCTH CTPOCHMS JIEKTPOHHBIX 000JI0UeK aTOMOB MeTayuioB. OOuiue gusnueckue
cBoiicTBa MeTaioB. CIutaBbl METAJIOB. DJIEKTPOXUMHUYECKHUH psijl HANIPSHDKEHUH METaJlJIoB.

XUMHYECKUE CBOMCTBA BAXXHEHUIIUX METAJJIOB (HATPUM, Kamui, KajabI[Ud, MarHuii, aqTrOMUHHM,
[IUHK, XPOM, Kele30, MEJlb) U UX COSIMHEHUIA.

OO6mue crocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCHEepUMEHTAIbHBIE METOJbl M3Y4YEHHS BEIIECTB M HX MPEBpAllEHUI: H3yueHUE KOJUIEKIUH
«Mertamibl U cIuiaBel», 00pa3l0B HEMETAJIJIOB, PEUIEHHE SKCHEPHMEHTANbHBIX 3ajlad, HaONIo/eHUE U
OMHCaHHE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aUMOJEHCTBUE THIIPOKCHIA AaTIOMUHUS C
pacTBOpaMH KUCJIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuérbl Maccel BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEUIECTB, PACYETHI MacChl (00BhEMA, KOTMYECTBA BEIIECTBA)
IPOAYKTOB PEAKLUH, ECIH OJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Posb xumMuu B o0ecrieueHn 3KOJI0THYEeCKON, SHEPreTHUEeCKON 1 MUIIeBON 0€30MacCHOCTH, Pa3BUTHH
MeauIuHbL. [IoHSATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TOIYYEHHUS Ba)KHEUIINX
BEIIECTB.

YenoBek B MHpEe BEIIECTB U MaTepUAIIOB: BaKHEMIIME CTPOUTEIbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, Marepuaibl JUisl SJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPTaHNYECKHE U MUHEpAIbHBIC yIOOpEHUSI.



XUMHSA U 370pPOBbE YEIIOBEKA: IIPABWJIa MCIIOJIB30BAaHUS JICKAPCTBEHHBIX IPENaparoB, MpaBuia
0€30I1aCHOT0 MCIIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHH B IOBCEAHEBHOM KU3HHU.

MexnpeameTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€H MPH U3y4eHUH 00Ieil 1 HeopraHudeckoil xumuu B 11 kinacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, TaKk U INOHSTHH,
ABJIAIOIUXCS] CHCTEMHBIMH JUIL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0u1re ecTeCTBEHHO-HAYYHbIC MMOHATHSA: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAJIN3, CHHTES,
KJaccu(uKanus, NepuoANIHOCTb, HAOII0IeHUE, SKCIIEPUMEHT, MOACTHUPOBAHNUE, U3MEPEHHE, SIBICHUE.

®usuka: wmarepus, OHHEpPrus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIA, JHEPreTUUECKUI YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (hU3MUYECKHe BETMUMHBI M SAMHUIBI UX U3MEPEHUS], CKOPOCTb.

Buonorus: kinerka, opraHu3M, SKocHcTeMma, Ouocdepa, MaKpo- M MUKPOIJIEMEHTHI, BUTAMHUHBI,
0OMEH BElIECTB B OpraHu3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus: XuUMHYECKas MPOMBIIUIEHHOCTb, METAJULYypPIHs, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3SHCTBEHHOE MPOM3BOJCTBO, MUIIEBAs MPOMBIILICHHOCTD, (apMaleBTHYeCKast
IIPOMBIIIIEHHOCTh, IPOM3BOACTBO KOCMETHYECKMX IPENapaToB, IPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTEepUasoB, NIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA [NIPOTPAMMBI 10 XUMHWNU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUs OOYYAIOIIUMHUCS MPOrpamMm
cpemHero ooOmero o0pa3oBaHUSA (JTUYHOCTHBIM, MeETAampeIMETHBIM M MpeaMeTHeiM). Hayuwo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUTAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS MPOTPAMM CpPETHETO
00111ero 00pa3oBaHus SBISETCS CUCTEMHO-JEATEILHOCTHBIN MOIXOT.

B cooTBeTCTBUM C CHCTEMHO-/IEATEILHOCTHBIM TIOJIX0/IOM B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHS» Ha ypOBHE CpeqHero obmiero o0pa3oBaHUS BBIIEICHBI CIEAYIOIINE
COCTAaBJISIFOLIHE:!

OCO3HaHWE OOYYaIOIUMHCS POCCUMCKON TPaKTAHCKOW HMACHTMYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPECIICHHIO;

HAJIMYUE MOTUBALIUU K 00yYEHUIO;

[[eJICHAIIPABJICHHOE Pa3BUTHE BHYTPECHHHUX yOEXKICHUN TUYHOCTH Ha OCHOBE KJTFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKHUX TPAJUIHI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh O0YYarOIINXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIHLHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMU, IPUCYIIIUMHU [IETOCTHON CUCTEME XMMHYECKOTo 00pa3oBaHMUs;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYyIbTYypbl M CIHOCOOHOCTH CTaBUTh L€ U CTPOHTH
JKU3HCHHBIC TIJIaHBI.

JlngHOCTHBIE pPE3yNbTAaThl OCBOCHHUS TpeAMETa «XHUMHS» JOCTHTAIOTCS B €IMHCTBE YYEOHOU W
BOCTIUTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKUMHU, COIMOKYIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€aJaMH POCCHUHCKOTO TPaKJAHCKOTO OOIeCTBa, MPUHSATHIMUA B
oOImecTse HOPMaMW W TPaBWJIAMHU TOBEICHUS, CIIOCOOCTBYIOIIUMHU IIPOIlECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00YYarOIINXCS.



JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS IMpeAMeTa «XUMHUS» OTpa)xaroT C(HOPMHUPOBAHHOCTH OINBITA
MO3HABATEIBHON U MPAKTUYECKON JEATEIbHOCTH O0YYaroIIUXCs MO peau3aliy MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HaHUA 00YYaIOIIUMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00513aHHOCTEN, YBaKEHUS K 3aKOHY U
IIPABOIOPAIKY;

NPECTaBICHUS O COLMATBHBIX HOPMAX M MPABUIIAX MEXIIMYHOCTHBIX OTHOLICHUN B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOW ACATEIBHOCTH MIPU CO3/IaHUH YUEOHBIX IPOSKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apryMEHThl APYTUX MpH
aHaJM3e pa3IMYHBIX BUJIOB YUECOHOH NEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIEAHI0 OT€YECTBEHHON XUMUU;

YBOXEHHSI K MPOIIECCYy TBOPYECTBA B O0OJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHMS TOTO, YTO JOCTHKCHHS HAYKH €CTh Pe3yJbTaT JUIUTENBHBIX HAOIIOJECHHUH, KPOMOTIMBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTelIbHbIX MOTHBOB B MOJYYEHHH M IMOCJIEAYIONIEeM aHaiu3e WHGOpMaluu o
MEPEOBBIX TOCTHKEHUSX COBPEMEHHON 0T€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallMH, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U TMPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEICHUE U IMMOCTYIIKH CBOMX TOBAPHUIIIEH C TIO3UIINI HPABCTBEHHBIX U
IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popmupoBaHus KYyJIbTYPbI 310POBbS:

NOHUMAaHMs LEHHOCTEN 3/J0pOBOro U 6€30MacHOro 0opas3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

coOroieHns TIpaBuil 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMU B OBITY, TTIOBCEHEBHOM KU3HU U B
TPYZAOBOH AESITEIBbHOCTH;

MOHMMAaHUS EHHOCTU TMPaBWJI WHAMBHIYAIBHOTO U KOJJIEKTUBHOTO O€30MAacHOTrO TOBEICHUS B
CUTYaLUsX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MTOCJICJICTBUI M HETIPUATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJISI, HAPKOTHKOB,
KypeHHs1);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B y4e€OHO-MCCIIEIOBATEIbCKOM JEeSATENbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM M IPYTUX BUJAX JIEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 COIMATBHON HAMPABICHHOCTH (B
paMKax CBOEro Kiacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3YyYEHHUIO MPOQECcCCHil pa3IMYHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXEHHUS K TPY]Ly, TIOJSIM TPYyia U pe3yabTaTaM TPYAOBOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY HHAMBHIYalbHON TPaeKTOPUU OOpa3oBaHus, Oymymieit
npodeccud W pearm3aliil COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:



9KOJIOTUYECKH 11eJIECO00Pa3HOTr0 OTHOIIEHUS K IPUPOJIE, KaK MICTOUHUKY CYLIECTBOBAHUS )KU3HU Ha
3emie;

NOHMMAaHMUA TJO00AJBHOTO XapakTepa OSKOJOTWYECKHX MpOoOJieM, BIMSHUS HSKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJb30BAHUS JOCTHKEHMM XUMMU JUIi pPELIeHHs BOIPOCOB
paLMOHAaIBHOIO IPUPOJOIIOIB30BaHUS;

AKTUBHOTO HENPUATHUS JEUCTBHM, IPUHOCAIIMX BPEI OKPYKAIOIIEH IPUPOLHOW Cpene, YMEHUs
IIPOrHO3MPOBATh HEOJArONPUSTHBIE HKOJIOTMYECKUE IOCIEACTBUS NPEIIPUHUMAEMbIX JEHCTBUN U
IIPEeOTBpallaTh UX;

HaJIM4YUS Pa3BUTOIO HKOJIOTHYECKOTO MBIIUICHHUS, YKOJIOTHYECKON KYJIbTYPBI, OIIBITA JEATCIBHOCTH
DKOJIOTMYECKOM  HAIpPABJICHHOCTH, YMEHMS  pPyKOBOACTBOBAaTbCA HMMH B IIO3HABATEIIbHOU,
KOMMYHHMKATUBHOW U COLIMAJILHOM IPAKTUKE, CIOCOOHOCTU U YMEHHUS aKTUBHO ITPOTUBOCTOSATH UI€0JIOTUN
xemooouw;

7) BEHHOCTH HAYYHOI'0 IO3HAHMA

c(OpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOILIECTBEHHOW MPAKTUKH;

HNOHUMaHMs Creun(UKN XUMUHM KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUU PALIIOHAILHOTO
HAYYHOI'O MBIIUICHUS, CO3AAHUHU LIEJOCTHOTO IMPEJICTaBIEHUsI 00 OKpY’>KaloLleM MHUpE Kak O €JUHCTBE
IPUPOJIBI U YEJIOBEKa, B NO3HAHUM HPUPOJIHBIX 3aKOHOMEPHOCTEM M pelleHuU MpoOJIeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAYUMOCTH XHMMHHU Ui COBPEMEHHOM LUMBWIM3AaLUMU: B e
IYMaHHCTUYECKON HaIpaBJIeHHOCTH M BaYKHOM POJIM B CO3/1aHUM HOBOW 0a3zbl MaTepuUanbHOM KyJIbTypHl,
pelIeHUH TI00abHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, dHEPreTUUECKOH,
MUIIEBON U 3KOJOTMYEeCKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00E€CIIEYEHUH YCIOBHUM YCIEIIHOTO
TPYZAa U SKOJIOTHYECKH KOM(POPTHOH KU3HU Ka)KJ0ro YjeHa o0I1ecTBa;

€CTECTBEHHO-HAy4YHOU TPAMOTHOCTH: IIOHUMAaHHUs CYILIHOCTU METOJ0B IO3HAHHUs, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HAayKaxX, CIIOCOOHOCTH HCIOJb30BaTh IOJydaeMble 3HAHUS AJIs aHaiu3a U OOBSCHEHUs
SBJICHUN OKPY>KAIOIIEr0 MHUPAa U MPOUCXOASAIIMX B HEM H3MEHEHUH, YMEHHUs JelaTh 00OCHOBAaHHbBIE
3aKJIFOYEHHs HAa OCHOBE HAy4HBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbIO MOJIyYEHHUsS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIONIb30BaTh XMMHUYECKHE 3HAHUS JJI pelleHus MpoOsieM B
peaIbHBIX KU3HEHHBIX CUTYAlUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPBIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX cepax MpoPpecCHOHANbHON 1eITeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MertanpenMeTHble Pe3yNbTaThl OCBOEHUS y4eOHOro mpeaMmeTa «XHMHS» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHuUs BKIFOYAIOT:

3HAYNUMBIC JJISA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA O6yanOIHHXC$I MCKIUCHTUITIIMHAPHBIC
(MeXnpeaIMeTHbIe) OOIICHAyYHbIE TMOHSATHS, OTPaXKAIOIIMe IEeIO0CTHOCTh HAay4YHOM KapTUHBI MUpa U
cnenupuKy METOAOB MO3HAHUS, UCIIOIBb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUS,
ABJICHUEC, IPONECC, CHUCTEMA, HaquBII)'I (baKT, MIPUHOMUII, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TCOpH,
UCCIIeIOBaHKe, HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);



yHUBEpcaJbHble YyueOHble JeHCTBUS (TO3HaBaTelbHbIE, KOMMYHUKATUBHBIE, PEryJISTHUBHbBIE),
obecnieunBaromue (GopMupoBaHue (YHKIMOHATBHOH TPaMOTHOCTH H  COIMAJIBHONH KOMIETEHIIUH
00yyJarouxcs;

CHOCOOHOCTH 00YYaIOMIMXCSI UCTIOJIb30BaTh OCBOSHHBIE MEX TUCIUIIMHAPHBIE, MUPOBO33PEHUECKHUE
3HAHUS U YHUBEpCAJIbHbIE YueOHbIe IEHCTBUS B TIO3HABATEIBHOMN U COLIMAILHOM MTPaKTHKE.

MertanpeameTnble  pe3yJbTaThl  OTPAXKAIOT  OBJAJICHUE  YHUBEPCAJIbHBIMU  YYEOHBIMU
NI03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OBJiajieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /I CTBUSIMM:

1) 6a3oBble JJOornYecKue AeHcTBUS:

CaMOCTOSITENIbHO (POPMYIUPOBATH U aKTYaJTU3UPOBATh POOJIEMY, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTIpeNeNATh IeNU JEATeTbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HUX JTOCTHXKEHUS, COOTHOCUTH
pe3yIbTaThl ASSITEILHOCTH C TIOCTABICHHBIMH LIEISAMU;

WCIIOJIb30BATh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOTO MBIIUICHUS — BBIACIATh XapaKTEpHbIE
NPU3HAKU TMOHATUN U yCTaHABIMBATh WX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS IS
00BsICHEHUS OTJENIbHBIX (PAKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABIMBATh PUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTUBHBIC, ACIyKTUBHBIC, MO aHAJOTHH), BBISABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAaCCMAaTPUBAEMBIX SBICHUSAX, (OPMYJIHPOBATH BBIBOIABI U
3aKIIIOYCHUS;

IPUMEHSTh B MpoIlecce MO3HaHUsI, UCTIOJIb3yEMbIE B XMMHUH CHMBOJUYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBbIBaTh MOJENBHBIE MPEICTaBICHUS — XUMHUYECKHH 3HAK (CHMMBOJ) 3JIEMEHTAa, XMMHYECKas
dopmya, ypaBHEHHE XUMHYECKON PEAKIINU — IPU PEIICHNN y4eOHBIX TO3HABATELHBIX M MPAKTHIECKUX
3a1a4, MPUMEHATh Ha3BaHHBIE MOJICIbHBIC TPEACTABICHUS /IS BBISBICHUS XapaKTEPHBIX NPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUECKUX PEaKLIUH.

2) 0a30BbIe HCCIEI0BATEILCKHE TCHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUECKUX PEAKIINIA;

(GopMyIHpOBATH LENH W 33[a4d WCCIICAOBAHMS, HCIIOIB30BATh IOCTABIICHHBIE M CAMOCTOSITEIHHO
c(OopMyIMpPOBAaHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA MO3HAHWS U OCHOBBI U1 (POPMHUPOBAHMS
TUITOTE3BI 10 MPOBEpPKE NPABUIBHOCTH BBICKA3bIBAEMbIX CYXIECHUM;

BJIAJIETh HABBIKAMH CAMOCTOSITEIILHOTO IJTAHUPOBAHUS M TIPOBENICHHS YICHUYECKUX IKCIIEPUMEHTOB,
COBEPILICHCTBOBAaTh yYMEHHUsSI HAONIOJaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0
pe3yabTar, (GopMyIMpoBaTh OOOOIIEHUS U BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH pe3yJbTaTOB
UCCIIEIOBaHMsI, COCTABIISATE OOOCHOBAHHBINA OTYET O MPOAETIaHHOM padoTe;

nproOpeTaTh OMBIT YYSHHYECKOW HCCIEIOBATEIBCKOW W TPOCKTHOHW NEeSTETHHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUs MPAaKTHYECKHX 3ajad,
IPUMEHEHHIO PA3JIMYHBIX METO/I0B MO3HAHMS.

3) padora ¢ nngopmanmeii:

OPHEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHUKAX WH(pOpMaIuy (HaydIHO-TIOMYIJISIpHAs JIUTEpaTypa
XUMHYECKOTO COJIepKaHMUs, CIIPAaBOYHBIE TIOCOOMS, pecypchl MHTepHeTa), aHaTM3upoBaTh HH(OPMAITUIO
pa3NMYHBIX BHJIOB M (OpPM TPEACTABICHUS, KPUTHUYECKH OLIEHUBAThb €€ JIOCTOBEPHOCTh U
HEMPOTHBOPEUUBOCTb;

(bopMyIHpOBATH 3aNPOCH M MPUMEHSATH Pa3IMYHbIE METOBI MPH MOUCKE U 0TOOpe MH(MOpPMAIIHH,
HEOOXOIMMOM /ISl BBITTOJTHEHUST yUeOHBIX 3a/1a4 OTPEICIEHHOTO THTIA,

npuoOpeTaTh OMBIT  HCIOJNB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH |
pa3IMYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTHUMANTBHYIO (hOpMYy MpeacTaBieHUsT nHPpopManuu (CXeMbl, rpaduKH,
JMarpaMMbl, TAOJIULBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KayecTBE CPEJCTBA MpU paboTe ¢ XMMUYECKOH MH(OpManumeil:
OPUMEHATh MEXKIpeaMeTHble ((pu3nueckue W MaTeMaTH4ecKWe) 3HAKW M CHMBOJBI, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIOJIb30BAaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBgilajieHHe YHUBEPCAJIBLHBIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XKJaeMOH TEeMbl B XOJ€ JAUAIOra W/WINW JUCKYCCUH,
BBICKAa3bIBaTh UJEH, (GOPMYJIHMPOBATH CBOU MPEJIONKEHHS OTHOCUTEIIHHO BBIMOJHEHHS MPeIIoKEHHON
3a]a4u;

BBICTYIIaTh C IPE3EHTAlUell pe3yJbTaTOB IIO3HABATEJIBHOM JIE€ATENbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMM IPU BBIIOJHEHUU XMMHMUYECKOIO SKCIIEPUMEHTA,
MPAKTUYECKON pabOThI MO UCCIIEI0OBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, Peaiu3alui y4eOHOTo MpoeKTa
U (HOpMyIHPOBATh BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MMyTEM COTTIACOBAHUS MO3UIIHIMA
B X0JI€ 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OsgilaieHHe YHHBePCAJbHBIMHU PeryissTHBHBIMH e CTBUSIMU:

CaMOCTOSITENIFHO IJIAHUPOBATh U OCYIIECTBIATH CBOIO MO3HABATEIBHYIO JIEATEIBHOCTD, OMPEIess
e€ LeNH ¥ 3a/1a4M, KOHTPOJIUPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH Mpe/IaracMblii alrOPUTM
JIeCTBUI TPU BBITIOJHEHUN YYeOHBIX M MCCIICAOBATEIBCKUX 3a]ad, BHIOMpaTh Hanboee 2P PeKTHBHBIHI
CI0C00 MX pelIeHUsI ¢ yUETOM IOJIy4EHHs HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH AESITEILHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD» OTPAKakoT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN O XUMUYECKOU COCTABIISIOIICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, POJIU XUMHUH B MIO3HAHUH SBIICHUM MPUPOJIBI, B (HOPMUPOBAHUH MBIILIEHUS U KYJIBTYPhI TUYHOCTH,
e (yHKIMOHAIBHON TPaMOTHOCTH, HEOOXOAUMOM I pelIeHHUs MPAaKTHUUECKUX 3a7]ad M IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMON XHWMHYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHSATHS
(XMMUYECKMII ~ DJIEMEHT, aToM, DJJEeKTpOHHas 00oJo4YKa aToMa, MOJIEKyJa, BaJIEHTHOCTb,
3JIEKTPOOTPHUIIATEIFHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpamiéHHAs),
MOJIb, MOJIIpHAsI Macca, MOJSPHBIA OO0BEM, YTIEpOAHBIN CKenleT, (yHKIMOHANbHAS TpyMmna, pagukal,
MU30MEPHS, U30MEPBI, TOMOJIOTUYECKUM PSAL, TOMOJIOTH, YIJIEBOJAOPOAbL, KUCIOPOA M a30TCOJAEpIKAIIUE
COCTMHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUH U
3aKOHBI (TEOpHUS CTPOCHHUS OpraHndecKkux BemiecTB A. M. byTinepoBa, 3aKk0H cOXpaHEHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XUMHUH; MHUPOBO33PECHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUS TPUYUHHOCTH M CHCTEMHOCTH XUMHYECKHX SIBICHUH, (aKTOIOTUYECKUE CBEACHHS O
CBOMCTBAxX, COCTaBe, MOJTYUYECHUHU M O€30MIaCHOM HCIIOJIh30BAHUH BaXHEUITUX OPTaHWYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(OpPMHUPOBAHHOCTh yYMEHUW BBISBISATh XapaKTepHbIC MPU3HAKH TOHSATUH, YCTaHABIMBATh HX
B3aMMOCBS3b, MCIIOJB30BaTh COOTBETCTBYIOIIME MOHATUS [PH OINKMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;



c(OpMHUPOBAHHOCTh YMEHUN HCIOJIB30BAaTh XMMHMUYECKYI0 CHUMBOJIUKY [UIsI COCTaBJICHHUSA
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaIIE€HHOW) (OpMYT OpPraHUYECKUX BEIIECTB H
YPaBHEHUH XMMHMUYECKHUX PpEaKLMi, H3roTaBIMBAaTh MOJEIM MOJEKYJ OpPraHMYECKHUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBAThH IPUHA]ICKHOCTh H3yUYEHHBIX OPraHUYECKUX BEIIECTB
[0 UX COCTaBy U CTPOCHUIO K OMpe/IeIEHHOMY KJlaccy/TpyImie coequHeHui (YrieBoJopo/ibl, KUCIOPO U
a30TCOJEpIKAIINE COEIUHEHUS, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHMS), JAaBaTb UM Ha3BaHUA IIO
cucremarnueckoir Homenkiarype (IUPAC), a Takke NpUBOAWUTH TPUBHAIbHBIC HA3BAHUS OTJICIIBHBIX
OpraHMYECKHUX BEIIeCTB (OTWJIEH, TMPOMWIIEH, alleTUJIeH, JSTUJICHIJIMKONb, TJIMUEpUH, (eHom,
dopMmanbaerua, aneTalbIerusl, MypaBbUHAs KHCIOTa, YKCYyCHas KHUCIIOTa, OJICMHOBAas KHCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, eJUII0I103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACATh BUbl XUMHUYECKOH CBSA3HM B OPTaHMUECKUX COCIHMHEHUSX
(omMHApHBIC U KPATHEIE);

c(OpPMUPOBAHHOCTh YMEHHS MIPUMEHSTH MOJIOXKEHUSI TEOPUH CTPOSHUSI OPTaHUYECKHUX BEIIEeCTB A.
M. bytnepoBa ansi oObsSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXPAaHEHHUS MacChl BEILLECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTpOCHHE, (U3HUECKHE U XUMHYECKHE
CBOICTBA TUIIUYHBIX MPEJCTABUTENEH pa3INYHBIX KIACCOB OPIraHUYECKUX BEIECTB (METaH, 3TaH, STUJICH,
MPOIWIICH, arleTHiieH, OytanueH-1,3, metmnOyraauen-1,3, OeH301, METaHOJ, ATaHOJ, ITHJICHTJIUKOJb,
TIIMIEepUH, (EeHoI, ameTanbIeru, MypaBbHHAS W YKCYCHas KHCJIOTHI, TJFOK03a, Kpaxmai, LEeJUIINI03a,
aMUHOYKCYCHasi KHCJIOTa), WJUTIOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXJAY HUMH YypaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YIJIEBOAOPOJHOTO ChIPbs (HEPTH,
OPUPOJHBIM Ta3, yroib), CHOCOObl MX MEpepadOTKM M TNPAKTUYECKOE NPHUMEHEHUE MPOAYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOAWTH BBIYUCICHUS MO XUMHUYECKHUM YypaBHEHHUSM (MacChl,
00BbéMa, KOJIMYECTBa HMCXOJHOIO BEILIECTBA WJIM MPOAYKTAa PEaKUUu IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOMN 3HAHH 00 OCHOBHBIX METO/IaX HAYYHOTO MO3HAHMUS,
UCTIONIB3YEMBIX B XMMHH MPU W3YYCHHH BEIIECTB U XMMHUYECKUX SBJICHHN (HaONI0leHHE, U3MEpEeHHE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE), UCIIOIb30BaTh CUCTEMHbIE XMMUUECKHUE 3HAHUSI 111 IPUHSTHS pEeLIeHUN
B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh yYMEHUU COOMIOAATh TMpaBuja TMOJIH30BAHUS XUMHUYECKOW TMOCYION W
7a00paTOpHBIM 000py/JOBaHMEM, a TakXKe IMpaBWia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOopMUPOBAHHOCTh YMEHUM TJIAHUPOBATH U BBHITIOTHATh XUMHUYECKUM SKCTIEPUMEHT (IIpEBpaICHUS
OpPraHMYECKUX BEILECTB MPU HArpeBaHUU, MOJYUEHHE ITHIIEHA U U3yUYEHHE €r0 CBOMCTB, KAU€CTBEHHbBIE
pEaKIuu OpraHNYeCKHUX BEIIECTB, JCHATypalus OENKOB MPHU HATPEBAHHH, IIBETHHIE PEAKIIMN OEIKOB) B
COOTBETCTBUM C MpaBUJIAMH TEXHHKU O€30MacHOCTH MPHU OOpaIleHUH C BEUIECTBAMH U J1JaOOpaTOpPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (opMe 3aluch ypaBHEHHH
COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTUYECKU aHATU3UPOBATH XUMHUECKYIO HH(DOPMAIIHIO, TIOTYyYaeMYyo
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBoi nHGopManuu, IHTepHET u ApyTHX);

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIOMATh MPaBUJIA IKOJOTHYECKH IEIeCO00pa3HOTO TOBEIACHHS B
OBITY W TPYIOBOW AEATENbHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBBbSI M OKPYXKAroOIIEH MpPUPOIHOM
Cpelpl, OCO3HAaBaThb OMNACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX



BellecTB, MoHuMas cwmbica mnokazarens [IJIK, moscHATh Ha mnpuMepax CcrocoObl yMEHBIIEHUS U
MpPEe0TBPAIECHUS UX BPEIHOTO BO3ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUTSE OOYYArOIIMXCSl C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS: YMEHHE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUISL CJIETIBIX U CTA0O0BUIAIINX O0YUYaIOUIUXCS: YMEHHUE UCTIOIb30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns nis 3anucu XuMuueckux Gopmyi.

11 KUIACC

[TpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeOpraHMUecKasi XUMUs OTPaKaroT:

c(OPMHUPOBAHHOCTb MPEACTABICHUN: O XMMHYECKOM COCTABIAIOUIEH €CTeCTBEHHO-HAYyYHOH
KapTUHBI MUPA, POJIM XMMUU B IO3HAHUU SIBJICHUN IPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIHOHAIBHOW TI'PAaMOTHOCTH, HEOOXOAMMOM MJsi pelIeHUs MPAaKTUYECKHX 3aaad |
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37J0POBBIO U IPUPOIHOM Cpefe;

BJIAJICHUE CUCTEMOWM XUMHYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolUe IOHATHSA
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JIEKTPOHHBIC OPOUTATI AaTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI O00BEM, BAJIEHTHOCTH, 3JEKTPOOTPUIATEIBHOCTh, CTENICHb OKHCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, MOHHAsA, MeTaJNIM4yecKas, BOJOpPOHAs), KPUCTAIIIMUYECKash PEHIETKA, TUIBI XUMHUYECKUX
peakuuil, pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs AMCCOLUALMS, OKHUCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peakliy, XUMHUYECKOE PaBHOBECUE); TEOPUU U 3aKOHbI (TEOpUs
ANEKTPOIUTUYECKON AuCcoUralnm, nepuoanyeckuit 3akon . M. MenneneeBa, 3aK0H COXpaHEHHS] MaCChI
BEILIECTB, 3aKOH COXPAHEHUs U IMPEBPAIIECHUS SHEPIMU MPU XUMHUYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEIKAIINE B OCHOBE NIOHUMAaHMsI IPUYNHHOCTH
U CUCTEMHOCTH XMMHUYECKHUX SIBJICHHUM, (PaKTOJOTMYECKHE CBEICHHS O CBOICTBaX, COCTAaBEe, MOJYyUYEHUU U
0€30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX HEOPraHWYECKUX BELIECTB B OBITY M INPaKTUYECKOU
JESATEIIBHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepPHbIC NPU3HAKW MOHSATHH, yCTaHABIMBATH HX
B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHS NPH ONMCAHUM HEOPTaHUYECKUX BELIECTB U MX
IIPEBPAILCHMI;

c(OPMHPOBAHHOCTh YMEHUN HCMOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJIEHUS (OpMYI
BEIIIECTB U YPaBHEHUI XUMUYECKUX peaklni, cucremarnyeckyro HomeHknarypy (IUPAC) u tpuBuanbHble
Ha3BaHUS OTAEJIbHBIX HEOPraHMUYECKHUX BEHIECTB (yrapHbIM ras, yIJeKUCIBbIH ra3, aMMHUak, raméHas
U3BECTb, HETalIEHasi U3BECTh, IUThEBAsA COJA, TUPUT U JIPYTHUE);

c(OPMHPOBAHHOCTh YMEHHMH OIpPENENsATh BaJCHTHOCTh U CTENEHb OKHUCICHHUS XUMHUECKUX
JJIEMEHTOB B COCIMHEHMSIX DPAa3JIMYHOTO COCTaBa, BHJ XMMHUYECKOM CBs3M (KOBAJIEHTHAas, WOHHasi,
MeTaJIJINYecKasi, BOJOPO/IHAsI) B COEIMHEHUAX, TUIl KPUCTAININYECKONW PEMIETKH KOHKPETHOTO BEIIeCTBa
(aromHasi, MOJEKyJspHas, WOHHAs, MeTaJUIMuecKas), XapakTep cpeAbl B BOJHBIX PacTBOPAx
HEOPraHUYECKUX COEANHEHNN;

c(OpPMHPOBAHHOCTh YMEHUHN YCTaHABIUBATh NMPHUHAIEKHOCTh HEOPTaHWYECKUX BEIIECTB MO UX
COCTaBy K OINpeAeNEHHOMY KJIacCy/TpyIie COeAMHEHUN (MPOCThie BEIIECTBA — METAJUIbl U HEMETaJllbl,
OKCH/Ibl, OCHOBAaHMsI, KUCIIOTHI, aM(POTEpHBIE TUIAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH nepuoanyeckoro 3akoHa JI. Y. MenzaeneeBa u
JIEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTENBHYIO U POTHOCTHYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepHu30BaTh OJJIEKTPOHHOE CTPOEHUE aTOMOB XHUMHUYECKHUX
aneMeHToB 1—4 mnepuonoB Ilepmogmyeckoil cucrtembl Xxumudeckux siemeHToB [l M. Menneneena,
UCTIONIB3YS TOHSATHS «S-, P-, O-3JEKTPOHHBIC OpPOMTANINY, «IHEPIETHYECKUE YPOBHH», OOBICHATH



3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHUH I10 NTepruoAaM U rpynnam
[Iepuoanueckoii cucteMsl XUMUYEeCKUX 1eMeHTOB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKUX BEILECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKIATh CYILIECTBOBAHME TI'€HETUUYECKOH CBS3U
MEXIy HEOPraHMYECKMMH BEIIECTBAMU C IOMOLIBI0 YPABHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XUMUUECKHE PEAKIIMH 10 Pa3InYHbIM IPU3HAKAM
(4ucily ¥ COCTaBy pEarupyroliux BEMIECTB, TEIIOBOMY J((EKTy peakiuu, U3MEHEHHUIO CTereHel
OKHCIICHHSI 3JIEMEHTOB, 00OpAaTUMOCTH PEAKILINH, YIACTHIO KaTaJu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTAaBJISITh YpPaBHEHHUS pEAKUUN pa3IUYHbIX THUIIOB, MOJHBIE U
COKpalIEHHbIC YPAaBHEHUSI PEAKI[Mil HOHHOTO 0OMEHA, YYUTHIBAs YCIOBHUSA, IPU KOTOPBIX 3TU PEaKLIUU UTYT
JI0 KOHLIA;

c(OPMHPOBAHHOCTh yYMEHUH TNPOBOAMTH PEAKLMH, TMOATBEP)KIAIONINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpaxX HEOPraHUYECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PacKpbIBaTh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHUI
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKUuii;

c(OpPMUPOBAHHOCTh yMEHHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOHW pEaKIuu OT
pa3iauuHbIX (AKTOPOB; XapaKTep CMEIIEHUS XWMHUYECKOTO0 PaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiicTeus (npuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTEpHU30BaTb XUMHUYECKHE IIPOLECCHI, JEKAIIHME B OCHOBE
MPOMBINIICHHOTO MOJTYYEHHs CEPHOM KHCIIOTHI, aMMHUaKa, a Takxke c(hOpMUPOBAHHOCTH MPEACTAaBIECHUI 00
OOIIMX HAYYHBIX TPUHLIHUIIAX U HKOJIOTHYECKUX MPoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c¢(OpMHUPOBAHHOCTh YMEHUN IPOBOAUTH BHIYMCIEHUS C UCIIOIb30BAaHUEM MOHATHS «MaccoBast 10JIs
BEIIECTBAa B pacTBOPE», O0BEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEaKIIHIX, MACChl BEIIECTBA WU
00BbEMa Ta3oB MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM O0BEMY OJHOTO M3 yYacTBYIOIIMX B
peaKkIMK BELIECTB, TEMJIOBOTO 3(deKkTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIECTB,
IPEBpALIEHHs U COXPAaHEHMSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHH COOIOaTh TMpaBWia IOJIH30BAHMUS XHUMHYECKOM TIOCYI0M U
7a00opaTOpHBIM 000py/JOBaHMEM, a TakXKe IMpaBWiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIIOJHEHUIO JTa00PATOPHBIX XUMHUUECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHIATH XUMUYECKHUM SKCIIEPUMEHT (pa3iiokKeHHe
NEepOKCH/Ia BOJOPO/Ia B IPUCYTCTBUU KaTaln3aTopa, ONPEeIeHNE CPEIbl pACTBOPOB BEILIECTB C TOMOIIBIO
YHHMBEPCAJIBHOTO HWHJMKATOPa, BIMSHUE PA3IMUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOH peakIH,
peaKkIMy MOHHOTO 0OMEeHa, KaueCTBEHHbIE PEAaKLIMH Ha Cyb(paT-, KapOOHAT- U XJIOPHI-aHUOHBI, HAa KATHOH
aMMOHUSI, pellIeHne HKCIIEPUMEHTaIbHBIX 3aa4 1o TeMaMm «MeTaisl» u «HeMeramnsy) B COOTBETCTBUU
C MpaBWJIaMU TEXHHUKHU 0€30MaCHOCTH IpU OOpalleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PYI0BaHUEM,
NPECTaBIATh PE3yIbTaThl XUMHUECKOTO SKCIIEPUMEHTa B (hopMe 3allUCH YPaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyJIMpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUI KPUTUYECKH aHAIU3UPOBATH XUMUUYECKYIO HH(OPMALIKIO, TOTYyYaeMYIO
U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MaCCOBOM KOMMYHHUKaIMK, HTEpHET U IpyTrux);

c(OpPMHPOBAHHOCTh YMEHHH COOMIOaTh MPaBUJIa HKOJOTHUECKU I1E€JIeCO00pa3HOro MOBEIEHHS B
OBITY U TPYIOBOW AEATENbHOCTH B LIEISIX COXPAHEHMs CBOETO 3/I0POBbSl M OKpYXKArolled MpUpPOIHOM
Cpelibl, 0CO3HABaTh ONACHOCTb BO3/JECHCTBUS Ha JKHUBBIE OPraHU3MbI ONPEJECIEHHBIX BEIIECTB, MOHUMAs
cmbica nokasarens [1JIK, nosicHsITh Ha mpuMepax crnocoObl yMEHbILIEHUS U TPEIOTBPALLICHHS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa;



JUTsl 00YYaIOIUXCSl ¢ OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHUE MTPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/aX MIO3HAHUS BELIECTB U XUMUYECKUX SBICHUN;

JUTSL CIIETIBIX U C1a00BHISAIIMX 00YYAIOIIMXCS: YMEHUE HCIIONB30BaTh PEIbe(PHO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiiis 11 3anucu XuMHIecKuX GopMy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI pecypenI
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUH A. 3
M. byrneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHblE YTI€BOAOPOABI — aJKAHBI 2
99 HenpenenbHble yriaeBoJOPOIBI: AIKEHBI, 5 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoaHbIe HICTOYHHUKH YTIIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro o pazneny 13
Paznen 3. Kuciopoacoaepskamue oprannieckie coeJuHeHU st
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢pupbl
3.3 YrireBos! 3 1




Wroro mo pazneny 13

Pasnen 4. A3oTconepxamme opraHudeckne coeIMHeHus1

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3
Wroro mo pazueny 3

Pa3znen 5. BbicokoMoJieKyJISIpHbIE COeINHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
Konu4yecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Ne ni/m Kourpoabuble IIpakTnyeckue
NPOrpamMmsl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoTsbI padoThI
Paznen 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenne atoMoB. [lepunonndeckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKUX 3
anemeHToB /1. I. Menaeneena
19 Crpoenue BemecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMUYeCcKHe peakluu 6 1 1
Uroro no pazneny 13

Paznen 2. Heoprannueckasi XuMus




opraHnyeckux BemiecTB. Homenkmarypa

2.1 Merasmibl 1
2.2 Hemeranst 1 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEILIECTB
Hroro no pazaeny 17
Paznen 3. Xumus u xKu3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 3
HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 [Ipenmer opraHn4eckoil XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopust cTpoeHUsI OPraHUYECKUX
2 coennHeHuil A. M. bytnepoBa, €€ OCHOBHBIE 1
MOJIOXKEHUS
3 [IpencraBnenue o knaccudukanum 1




(cucremaTnyeckasi) ¥ TpUBHAIbHBIC Ha3BAHUSA
OpPraHUYECKUX BEUIECTB

AJKaHBI: COCTaB U CTPOCHUCE,

4 TFOMOJIOTHYECKUH psif

5 Meran u 3TaH — NpoCTEUIINE
IPEJCTaBUTEIIN AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA

7 OTWIIEH U MPOIMMIIEH — MPOCTEHIINe
IPECTaBUTEIN AJIKEHOB

8 [IpakTuueckast padora Ne 1. «Ilomyuenue
STHJIEHA U U3yUYCHHE €r0 CBOMCTBY
Ankanuensl. bytaauen-1,3 u

9 metunoyTanuen-1,3. [lomyuenue
CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTMUECKUHN Psil. AUETHIIEH —
MPOCTEUIINN MPEICTABUTEIb ATTKUHOB

1 Boruncnenus no ypaBHEHUIO XUMUYECKOM
peakuun

12 Apenbl: 6eH3011 U TOIyoJl. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b yIrieBOJOPO/IOB,
NPUHAISKANINX K Pa3THIHBIM KJIaccam
[IpupoaHbIE HICTOUHUKH YTIIEBOOPOIOB:

14 IPUPOHBII ra3 v MOMyTHbIE HEPTIHbBIE ra3bl,

HE(PTh U IPOLYKTHI €€ mepepadoTKu




[IpupoaHble HCTOYHUKY YIJIEBOAOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHbIC HEPTSIHBIE ra3bl,
HE(PTH U MPOIYKTHI €€ epepaboTKu

16 KonrtponbHas pabora no pasaeiny
«YTIIeBOAOPOABD)

17 [TpenenpHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoI1. BoopoiHas cBs3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anbrerupl: GopMabAETHA U alleTalbICT U/,
ArneToH

21 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCyCHast

99 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)

93 CreapuHOBas U OJIEMHOBAsE KUCIOTHI, KaK
NPEJCTaBUTENN BBICIIUX KApOOHOBBIX KUCIOT

24 MBpbu1a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeiicTBIE
Crnoxuble 3(hUpbl KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX
3¢upoB

26 Kupsl: ruaponus, npuMeHeHue,

Ouosorunueckas POJIb KUPOB




YTrneBoasl: cocTaB, KiacCH(pUKaIus.

27 Baxneiimue npeactaBuTenu: Ti0K03a, 1
dbpykTo3a, caxaposa
08 Kpaxman u memmosno3a Kak IpupoIHbIC 1
MIOJTUMEPHI
KoHTtposbHas paboTta mo pasaeny
29 «Kucnopozacoaepkaiye opraHn4ecKue 1 1
COEIMHEHUS
30 AMUHEL: METHIIAMHUH U aHUINH 1
AMHMHOKHUCIIOTHI Kak aM(pOTEpHbBIS
31 OpPTaHWYECKHUE COCTUHEHUS, HX 1
ouoyornyeckoe 3HaueHue. Ilentuap
39 benku kak nmpupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI
33 OCHOBHBIE TTOHATHS XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIE METO/bI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[ImacT™maccsel, kKaydykH, BOJJOKHA
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2
11 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne aTa udposBbie
n/m Tena ypoka Bcero Kourpoabusie  Mpakruteckue JI/:I[3y‘IeHI/Iﬂ :)Iﬁl?al;OBaTeJILHble
padoThI padoThI

pecypcbl




XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTyparus aTOMOB

[lepuonnueckuii 3akon u [lepronnueckas
CHCTeMa XUMHYECKHUX d1eMeHToB Jl. W.
MenieneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHUYECKHUX DJIIEMEHTOB M UX COCTMHCHHH 10
rpyIIaM U nepuoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. Meneneesa B
pPa3BUTUHU HAYKHU

CtpoeHue BellecTBa. XUMHUYECKas CBSI3b, €€
BH/JIbI; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM
cBs3u. BogopoaHas cBsi3b

BaneHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenp okuciieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O MUCTIEPCHBIX cUcTeMaX. MIcTHHHBIE

" KOJIJIOMJHBIC PACTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPC

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX coenHEeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3JINYHbBIX
KJIaCCOB

Knaccudukanusa XuMHUeCKUX peakluii B
HEOPraHWYECKON U OPTaHUYECKON XMUMUH.




3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUIX

10

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHUE

ITpaktuueckas padora Ne 1. « Biustaue

pa3anyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas auccoruanus. [lonstue o
BOZIOpOAHOM Toka3zatene (PH) pactBopa.
Peakniuu nonHoro oomena. ['maposm3
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB

12

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
[TonsaTne 06 31eKTpOIM3€E paclIaBoB U
pacTBOpPOB coneit

13

14

15

KontponbHas padoTa mo pazaeny
«TeopeTndeckre OCHOBbI XUMUW»

Merannsl, ux nonoxxenue B [lepuoanueckoit
CUCTeMe XUMHYecKHX dneMeHToB /1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKkne CBOMCTBa
METaJUIOB

CnnaBbel METAIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKEHUH METaljIoB

16

XuMHUYecKre CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpuii, Kanui, KaNbIUNA, MarHUH,
ATIOMUHUI) U UX COeTMHEHUI




17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUU

XUMHUYECKHE CBOMCTBA LIUHKA, XKelle3a U UX
COCIMHEHUN
[IpakTuueckas padora Ne 2. "Pemenue

SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Metame»"

20

Hewmerannsl, ux nonoxenue B [leprnoanueckon
CHUCTEME XUMUYECKUX 31eMeHToB /1. U.
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

22

23

®dusnueckue CBOMCTBA HEMETAILIIOB.
AJoTponus HEMETAUIOB (Ha IPUMEPE
KHCIIOpOJ1a, cephl, (hocdopa u yrieposa)
XUMUYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U X
COCJIMHEHU U

XuMHYecKue cBocTBa a30Ta, pocodpa u ux
COCIMHEHUN

24

25

26

XHUMHUYECKHE CBOMCTBA yTIIEpO1a, KPEMHUS U
UX COeIUHEHUN

IIprMeHeHne BaXKHENUIINX HEMETAIOB U UX
COEeIMHEHUI

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMe «Hemeramiely. BeraucieHus no
YpaBHEHUSM XUMHYECKHUX PEaKINid 1
TEPMOXHUMHYECKHUE PACUETHI

27

[TpakTuueckas padota Ne 3. «Pemienune
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"HemeTtanist"»




KonTponpHas padora o temam «MeTaribh 1

28 1
«HemeTamisn

29 Heoprannueckue u opraHu4ecKue KUCIOTHl. 1
Heopranuueckue u OpraHM4ecKue OCHOBAHMS
AmboTepHbIe HEOPraHUYECKUE U

30 OopraHu4ecKue coeAuHeHus. I eHeTnueckas 1
CBSI3b HEOPTraHUYECKUX U OPraHUYCCKUX
BEILIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 SHEPreTHYCCKOM M MUIEBON OE30MaCHOCTH, 1
Pa3BUTHHU MEIUITUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IPUHLINIIAX IPOMBIIIIEHHOTO MOTY4YEeHUSI 1
Ba)XXHEUININX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 1

34 XuUMHS ¥ 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.1.3535.1 Pynsutuc I'.E., Xumust (6a30BbIit 10 W3narenbcTBo
®enpamad DI YPOBEHB) «ITpocBenieHne»

1.1.35.35.2 Pynsutuc I'.E., Xumus (6a30BbIi 11 N3narenbcTBo
®enpamad O.I. YPOBEHB) «ITpocBenieHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Ne | DaexTponHble HU(ppoBHIE 06pa3oBaTeIbHbIE PECYPCHI

1 | Bubaunoreka ITOK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/Sknacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas 3aeKTpOHHAas IIKojay. hitps://resh.edu.ru/
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