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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpOBHE CpeIHEro o0Imiero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O06 ob6pazoBanuu B Poccuiickoii deneparumny,
TpeboBaHUN K pe3yibTaraM OCBOCHHUS (enepanbHOM 00pa3zoBaTeIbHONW MPOTpaMMBI CPEHEro 00IIero
obpazoBanust (POIl COQO), npencraBieHHbXx B DenepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Kouuenuum mnpernomaBaHusi ydeOHOTO TIpeaMeTa «XHUMHS» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit deneparuy, pealn3yromuX OCHOBHbIE 00pa30BaTe/IbHbIE
IIpOrpaMMbl, 1 OCHOBHBIX MoJoxeHul «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha
nepuon 1o 2025 roga» (Pacnopsokenue [Ipasurensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXONOB K pa3pabOoTKe HpOrpaMMbl 1O XMMHHU, K ONPEAEICHUIO0 0OIIe crpareruu
0Oy4eHUs, BOCTIUTAHUS U Pa3BUTHUS 00YUArOIIUXCS CPEICTBAMH yueOHOTO mpeamera « Xumus» 1t 10—11
KJIacCcOB Ha 0a30BOM YpPOBHE COCTaBWIM KoHIenTyaidbHble moniokenuss OIOC COO o
B3aUMOOOYCJIOBICHHOCTH LI€JeH, COAEp)KaHUs, pe3ylbTaroB oOOydeHHs U TpeOOBaHUH K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, MOITYYaeMOE€ BBIMTYCKHUKAMH 00IIe0o0pa3oBaTeIbHON OpraHU3alIiH,
ABJISIETCA HEOTHEMJIEMON YacThiO UX 00pa30BaHHOCTH. OHO CIIy>KUT 3aBEPILAOLIMM 3TAllOM peasln3aluu
Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KIJIIOYEBBIX IIEHHOCTEH, MPHUCYLIUX LEJOCTHOW cHCTEMe
XMMUYECKOTO 00pa3oBaHUs. ODTH LEHHOCTH KACalOTCS IMO3HAHUS 3aKOHOB HPUPOABI, (POpMUPOBaAHHSA
MHPOBO33PEHUSA U OOILEH KYJIbTYphbl YEJIOBEKA, a TAK)XKE SKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHMS K
CBOEMY 3JI0POBbIO U IPUPOIHON cpefie. Peannsyercs xumudeckoe oOpa3oBaHue 00y4yaroIuXcsi Ha ypOBHE
cpeaHero obiero o0pa3oBaHMs CpeICTBAMU y4eOHOro mpeaMera «XUMHUsS», COlepKaHUe U TOCTPOEHUE
KOTOPOTO OINpE/EICHbl B MPOrpaMMe 0 XMMHUHU € Y4YETOM CHeuM(UKH HAyKd XUMHH, €€ 3HaYeHUs B
MO3HAHWU TIPUPOABI U B MAaTepPHAIBHOM JKU3HU O0IIECTBA, a TAKXKE C YIETOM OOIIUX IesIei ¥ TPUHITUIIOB,
XapaKkTEepU3YIOLIMX COBPEMEHHOE COCTOSIHME CHCTEMBbI cpellHero oobumiero odpaszoBanusi B Poccuiickoii
®enepanuu.

XuUMHS Kak »JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWIPAeT OCOOyI0 pojib B COBPEMEHHOMH
IUBWIN3ALMN, B CO3JAaHMM HOBOW 0a3pl MaTepualbHOW KylnbTypbl. OHa BHOCHT CBOM BKJIaa B
(¢bopMupoBaHUE PALMOHAIBHOIO HAyYHOTO MBIIUIEHUS, B CO3/IaHHE IEJIOCTHOIO IMpeiCTaBIeHHs] 00
OKpY>KarollleM MHUpe KaK O €IMHCTBE NMPHUPOJbl U YelOoBeKa, KoTopoe (opMupyercs B XMMHU Ha OCHOBE
MOHMMAaHHMsl BELIECTBEHHOTO COCTaBa OKPY)KAIOILIET0 MUpPA, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BOZMOXXHBIMH 00IaCTIMH IPHUMEHEHHS.

TecHO B3aUMOAEHCTBYS C IPYTHMHU €CTECTBEHHBIMU HAYKaMH, XUMHS CTaJia HEOThEMIIEMOH YacThIO
MHUPOBOH KYJIBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPyAa M >KU3HU KaXKJIOro 4YjeHa oOIlecTsa.
CoBpeMeHHass XMMHS KaK HayKa CO3WJaTellbHas, KaK Hayka BBICOKMX TEXHOJOTHMH HampaBiieHa Ha
pelieHre MI00aNbHBIX MPOOIEM YCTOMYMBOIO pPa3BUTHS YEJIOBEUECTBA — ChIPHEBOW, DHEPrEeTUUYECKOM,
MUIIEBOH, IKOJTOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B coorBeTcTBHM ¢ OOIIMMHU LENSMU U NPUHLUIAMU CPEJHEr0 OOIIero oOpa3oBaHuUs COIEpKaHHUE
npeamera «Xumus» (10—11 knaccel, 6a30Bbli ypOBEHb U3YyUEHUS) OPUEHTHPOBAHO NIPEUMYILECTBEHHO HA
OOMICKYTBTYPHYIO TOATOTOBKY OOyYarOmUXCsi, HEOOXOAMMYIO UM IS BBIPAOOTKH MHPOBO33PEHUECKHUX
OPHECHTUPOB, YCICITHOTO BKIIOUEHHUS B XH3Hb COIMYMa, MPOJODKEHHS OOpa30BaHUS B Pa3IMYHBIX
00J1aCTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnsiomMMu npeaMeTa «XUMus» SBIAIOTCA 0azoBble Kypcbl — «Opranudeckas XUMHUS» U
«OO01mas 1 HeopraHU4yecKkasi XMMHUs», OCHOBHBIM KOMITOHEHTOM COJEPKAHUSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BO HAYKH: CHCTEMa 3HAHUN MO0 HEOPTaHWYECKOW XMMHUU (C BKIIOUEHHEM 3HAHUI K3 o0LIel XUMUM)
U opraHuyeckod xumuu. @DopMHpOBaHHME JAHHOM CUCTEMbl 3HAHUH MNpPU M3Y4YEHUU MpeaMeTa

Pa6oune mporpammer yuebHoro penmeTa «Xumus. ba3oeril yposens» Ha 2023-2024 yue6HbIi rog — 3 cTp.



o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCET0 MHOT00Opa3us BEIECTB HA OCHOBE OOIIMX MOHATHUH,
3aKOHOB U TEOPUNA XUMUHU.

CrpyxTypa conepxanus KypcoB — «Opraandeckast XuMus» U «OO0M1as 1 HeopraHHIecKask XUMHSDY
chopMHupoBaHa B TNpOrpaMMe IO XHMHUH Ha OCHOBE CHCTEMHOIO MOJAXOJa K M3Y4YEHHUIO y4eOHOro
Marepuaja M OOYCJOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUHW Ha ONpPENETEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHHYecKOW XMMHHU BEIIECTBA PACCMaTPUBAIOTCS HA YPOBHE
KITACCHYECKON TEOpUH CTPOCHHS OPTraHMYECKUX COSNMHEHHM, a TaK)Ke Ha YPOBHE CTEPEOXMMHUYECKUX H
ANIEKTPOHHBIX MpPEJCTaBIeHUH O cTpoeHuM BemiecTB. CBeleHHs 00 HM3y4daeMbIX B Kypce BellecTBax
Jal0TCs B PAa3BUTUHM — OT YINIEBOJOPOAOB JIO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeTUHEHUH. B kypce
OpPraHUYECKOW XUMHH TIOJy4aloT pa3BUTHE C(HOPMUPOBAHHBIE Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHs MEPBOHAYAIBHBIC TPEJICTABICHUS O XUMHUECKOW CBSI3H, KIacCH()UKAITMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCMOCTH CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMUYECKOH PEAKIIMH.

ITon HOBBIM yIJIOM 3peHUS B Ipeamere «XHUMHUs» 0a30BOTO YpOBHSI pacCMaTpUBACTCS U3YUYCHHBIH
Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUYECKHN MaTepuan M (HaKTOIOTUIECKUE CBEICHUS O
BEIIECTBaX W XMMHYECKOW peakiuu. Tak, B 9acTHOCTH, B Kypce «OOImas M HeOpraHW4ecKas XHMHUD»
o0y4JarolMcs MPEeNOCTaBIsAETCSI BO3MOXKHOCTb OCO3HATh 3HAUEHHE IEPUOAMYECKOTO 3aKOHA C
00IIETEOPETUYECKUX U METOAOIOTHYECKUX TO3ULIUH, ITy0Xe MOHATh HICTOPUYECKOE U3MEHEHHE (QYHKLUI
3TOTO 3aKOHA — OT 0000IIAOIIEH J0 0OBIACHSIONICH U POTHOZUPYIOLICH.

Envnas cucrtemMa 3HaHMA O BaXKHEHMIIMX BELIECTBAX, MX COCTaBE, CTPOCHUHU, CBOMCTBaX H
IPUMEHEHUH, a TaKKe O XHMHYECKHX pEeakUusX, UX CYLUIHOCTH M 3aKOHOMEPHOCTIX NPOTEKaHUs
nonomnHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu colepKaHusl, UMEIOLIUMHU KYJIBTYPOJIOTHYECKUNA U
IIPUKJIAJHON Xapakrep. OTH 3HAaHUSA CIOCOOCTBYIOT IIOHHMAHHUIO B3aUMOCBSI3U XMMHHM C JIPYTMMH
HayKaMH, pAacKpbIBAalOT €€ pOoJb B IIO3HABATEIBHOW W TPAKTUYECKOW JESTEITHHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIHMTAHUIO YBaKE€HHsI K IPOLIECCY TBOPUYECTBA B 00JACTH TEOPUM U INPAKTHUECKUX
NPUIOKEHUI XMMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIECTBEHHO M JMYHOCTHO 3HAUUMBIX
npobieMax, CBA3aHHBIX C XHMMHEH, KPUTHUECKH OCMBICIMBATh HMH(GOPMALMIO U TPUMEHATH €€ s
TIOTIOJTHEHHS 3HAHHM, PEIICHHUs] MHTEIJUIEKTYaTbHBIX M dKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKHX 3a/1a4. B
LEJIOM COJepKaHUe Y4eOHOro mnpeaMera «XUMHs» AAHHOTO YPOBHSA H3y4Y€HHMs] OPHEHTHUPOBAHO Ha
(dopmHpoBaHue y 00y4yaroIIMXCs MHUPOBO33PEHUYECKOM OCHOBBI JJIsl MOHMMaHHs (UIOCO(PCKUX HIeH,
TAaKUX KakK: MarepuajbHOE E€IMHCTBO HEOPraHMYECKOr0 M OPraHWYEeCKOr0 MHUpa, OOYCIOBIECHHOCTh
CBOWCTB BEIIECTB UX COCTAaBOM M CTPOCHHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUH ITyTEM dKCIIEPUMEHTA
U pELIeHUs MPOTUBOPEUUil MeX1y HOBBIMU (aKTaMHM M TEOPETUUYECKMMHU IPEINOCHUIKAMH, OCO3HAHUE
pPOIM XUMHM B PELICHUH HKOJIOTMYECKHX IMpoOieM, a Takxke HpolieM cOepekeHUs dHepreTH4ecKHx
PECYpPCOB, ChIPBS, CO3aHUS HOBBIX TEXHOJIOTUI U MaTepHasoB.

B mmaHe pemieHust 3amad BOCHHUTAHUWS, PA3BUTHS M COIMAJHM3AIMHA OOYYArOMIUXCS TMPHHSATHIC
IporpaMMoil IO XMMHMH TOAXOAbl K OIpPEIENCHUIO COAEpKaHWs M IOCTPOEHUs IpeaMera
IpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAJIbHBIX YyUEOHBIX AEHCTBHM, UMEIOIUX 0a30BOe 3HAYECHUE
JUI Pa3IMYHbIX BUJOB JIEATENBHOCTHU: pELIeHHs MpoliieM, MOUCKa, aHAJIn3a U 00paboTKu HH(pOpMaluy,
HEOOXOMUMBIX ISl TPHOOPETEHUS OIbITa TPAKTHUECKOW M  HCCIENOBATENILCKON JIESTENBbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUM XMMHUU.

B npaktuke npenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHHs, Tak U Ha
YPOBHE cpenHero o0Iero oOpa3oBaHUs, MPU ONPEACTICHUU COIEPXKATEIbHOM XapaKTePUCTUKU LeJei
W3y4YeHHsI TIpeJMETa HalpaBICHUEM [EPBOCTEIIEHHOW 3HAYMMOCTH TPAJUIMOHHO TPU3HAETCS
(opMHpOBaHUE OCHOB XMMHYECKOM HAayKH KaK 00JaCTH COBPEMEHHOIO €CTECTBO3HAHMS, IIPAKTUYECKOM
JeSITeIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOH KynabTypbl. C METOIUYECKOW TOYKH
3peHHs TaKOH MOXOJ K OIPEeNICHHIO LIeel 3yUeHHS MPEIMETa SBISIETCS BIOJIHE ONPAaBIaHHbBIM.
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CornacHO JaHHOHM TOYKE 3pEHUs IIaBHBIMHU LIETSIMM W3yuYeHHs Mpeamera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) sIBiSIFOTCS:

e (opMUpOBaHHE  CHCTEMbl XHMHUYECKHMX  3HAHMH Kak  BaKHEWIIEH  cocTaBistoeit
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JeaT KIIIOUEBHIE MOHSTHS,
q)yHI[aMCHTaJIBHBIe 3aKOHBI U TCOPUU XUMHHU, OCBOCHHC A3bIKa HAYKH, YCBOCHHC U ITOHHUMAHUC
CYIIHOCTU JTOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupOBaHHWE W pAa3BUTHE TMPEICTABICHUA O HAyYHBIX METOMAX IIO3HAHMS BEIICCTB U
XUMHUYECKUX PpEeaKIMi, HEOOXOIUMBIX ISl MPUOOpETEeHUs YMEHMH OpPUEHTHPOBAThCSI B MHPE
BEIIECTB U XUMUUECKHUX SABJICHUHN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON U MOBCETHEBHOM
KU3HU;

(] Pa3BUTHC YMGHI/Iﬁ A CIoco00B ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'HOI[eHI/I€M A OOBIACHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTa, COOMIOICHUEM MPpaBui 0€30MaCHOr0 OOpallleHus! C BellleCTBAMHU.

Hapsimy ¢ oTuM, comepkaTenbHas XapaKTepUCTHKA LelNed M 3aJad W3yYeHUs NpeaMeTa B
mnporpaMmme 1Mo XMMHUH YTOYHCHA MW CKOPPCKTHPOBAHA B COOTBCTCTBHU C HOBBIMH IPUOPUTCTAMU B
cucTeMe cpenHero ooriero oopazoBanus. CeronHs B MPENogaBaHUN XUMHH B OOJIBIIECH CTETIEHH OTAAETCs
MPEOYTeHHE MPAKTHUECKON KOMIIOHEHTE COJEep)KaHUS OOy4eHHs, OPUEHTHUPOBAHHON Ha MOATOTOBKY
BBIIYCKHUKA  00meo0pa3oBareIbHOM  OpraHM3alMM, BiIajeloniero He HabopoM  3HaHUHU, a
(YHKIMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh CIIOCO0AMHM M YMEHHMSIMM AaKTHBHOTO ITOJyY€HHs 3HAHUN H
INPUMCHCHUA UX B pCaHBHOﬁ JKHU3HU IOJId PCIICHUA MMPAKTUYCCKHUX 3aJ1ad.

B cBsi3u ¢ 3TUM NIpu U3yUYEHUH NpeaMeTa « XUMHUs JOMUHHUpYIOIIee 3HaYeHHE MPUOOPETaI0T TaKue
L[eJH U 33]]a9H, KaK:

ajanTanus oOydyalomMXcs K YCIOBHAM JMHAMHYHO DPa3BHBAIOLIETOCS MHUpa, (opMupoBaHHe
WHTEJUICKTYaTbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOH K  CaMOOOPa30BAaHHUIO,  COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY MPHUHSITHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIIeCTBAMHU U X MIPUMEHEHUEM;

dbopMupoBaHue y OOYYArOMIMXCS KIFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETCHIIHIA), WUMEIOIIIX
YHUBEPCAILHOE 3HAYCHUE JUTSI PA3IMYHBIX BUJIOB JICATEIHHOCTH: PEIICHHS MPOOJIeM, MOUCKA, aHaIN3a U
00paboTku wHpOpMaUKU, HEOOXOMUMBIX I MPUOOPETEHUS OIbITa ACITEIHHOCTH, KOTOpas 3aHUMAeT
BaXHO€ MECTO B MO3HAHWU XWMHUH, a TaKXKe JUIs OIEHKU C TO3MIMHA SKOJIOTHYEcKOoil 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEIY;

Pa3BUTHUC TIO3HABATCIIBHBIX HWHTCPCCOB, HWHTCIUICKTYAJIBHBIX W TBOPUYCCKUX criocoOHoCTEH
o0yyaronuxcsi: crnocoOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE 3HAHMSI [0 XUMHH B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMH, MCIOIb30BATh COBPEMEHHBIE HHPOPMAIIMOHHBIE TEXHOJIOTUH IS TTOMCKA
U aHajM3a y4eOHO! M HAay4YHO-IIOMYJSPHOM HH(POPMALIMU XUMHUECKOTO COJICPKaHHS,;

dbopMUpOBaHWE W pa3BUTHE Yy OOYYAIOIIUXCS AaCCOLNMATHBHOIO M JIOTHYECKOTO MBIIUICHHUS,
HaOJIIOATEIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOIWMBI, B YaCTHOCTH, MPHU
TUTAHUPOBAHUM U IPOBEACHUM XMMHUECKOTO SKCIIEPHUMEHTA;

BOCIHMTAaHUE Yy OOyyaromuxcs yOexJEHHOCTH B T'YMAHHCTHUECKOW HAINPaBICHHOCTH XHUMHUH, €&
Ba)XKHOU pojin B pCIICHUU FJIOGaJH)HI)IX HpO6JIeM pallOHAJIBHOI'0 MPUPOAOIIOJIb30BaHNA, IMOIMOJTHCHUA
SHEPreTUYECKUX PECYpPCOB M COXpaHEHHs] MPUPOAHOTO DPABHOBECHS, OCO3HAHUS HEOOXOAMMOCTHU
OepeXKHOr0 OTHOIICHHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHUS OIbITA UCIOIb30BAHUS
MOJTYYCHHBIX 3HAHUU AJId PUHATUSA T'PAMOTHBIX pemeHHﬁ B CUTyallUdX, CBA3AHHBIX C XUMHUYCCKHUMU
SABJICHUAMU.

B ydeGHOM m1aHe cpemHero oOIero o0pa3oBaHUs MPEAMET « XUMHs 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeAMETHOH 00nacTi « EcTecTBeHHO-HAy4HbIE TPEAMETHIY.
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OOmiee yncao 4acoB, OTBEAEHHBIX JJIS M3YYECHHUS XMMHHU, Ha 0a30BOM ypOBHE CpPEIHEro oOIIero
oOpa3zoBanusi, cocrapiseT 68 gacoB: B 10 kmacce — 34 vaca (1 gac B Hexeno), B 11 kmacce — 34 gaca (1
4ac B HEJCIIO).
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COILEP)KXAHUE OBYUYEHMUSA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTrnueckue 0CHOBbI OPraHMYecKO XUMHHU

[Ipeamer opraHnvecko XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYEHUE B MOJYUYEHHHM HOBBIX
BELIECTB U MarepuasnoB. Teopus cTpoeHus opranmdeckux coequHeHuit A. M. bytneposa, e€ ocHOBHBIE
nonoxkeHusi. CTpyKTypHbIe (OpMYIbI OpraHMYeCKUX BelIecTB. | OMOOTus, n3oMepusi. XUMHUECKas CBSI3b
B OpPraHMYECKUX COETMHEHUSIX — OAMHAPHBIEC U KPaTHBIE CBS3H.

[IpencraBienne o KiIaccuPUKAIMK OpPraHUYECKUX BelecTB. HomeHkIaTypa opraHMYecKHX
COEMHEHUI (cHucTeMaTHueckas) M TpHUBHMAJIbHBbIE HA3BaHUS BAXHEWIIMX MpeICTaBUTEIECH KIaccoB
OpPraHMYECKHX BEIIECTB.

DKclepuMeHTalIbHbIE METObl U3YUEHHS BEILIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C 00pa3liaMu
OpraHMYEeCKHX BEIIECTB M MarepualaMHM Ha HMX OCHOBE, MOEIMPOBAHUE MOJIEKYJ] OpraHUYEeCKHX
BEIIECTB, HAONIOEHHWE M OMMCAHUE JIEMOHCTPALMOHHBIX OMNBITOB IO TMPEBPALICHUIO OPraHMYECKUX
BELIECTB IPU HAarpeBaHu (IJIaBJI€HNE, OOYIIMBAHUE U TOPEHUE).

YrieBonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN psiA. MeTaH M 3TaH — NpOoCTENUIINE IPEICTaBUTENN
QJIKaHOB: (PU3MUYECKHE M XUMHUYECKHE CBOWCTBAa (pPEaKkUMU 3aMEIleHUs] U TOpEHMsI), HaXOXKJEHHE B
IIPUPOJIE, TOJIyUEHUE U IIPUMEHEHHUE.

AJKeHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKUH psf. OTUIEH U OPONWIEH — MpoCTeulIne
MPEJICTAaBUTEIM  QJIKCHOB:  (pU3MUecKue U XUMHUYECKHEe CBOWMCTBa (peakuuu TUAPUPOBAHUSA,
raJloreHUPOBAHUs, TMJIPATALIMM, OKUCIICHHUS U TTOJIMMEPU3aLiK), TOJIyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEUIINE XUMHUYECKUE CBOWCTBA
(peakuust monuMepu3zanun). [lomydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHUECKUN psl. AIETWICH — MPOCTEeUITUi
NIPEJCTaBUTENb AJKUHOB: COCTaB, CTPOCHME, (U3NYECKHe U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, FaJOr€HUPOBAHMSI, THIpaTallii, TOPEHUs ), IOJIy4EHUE U IPUMEHEHHUE.

Apenbl. bensonm: cocrtaB, cTpocHHE, (U3MUECKHWE W XHMHYECKHE CBOWCTBA (peaKIuu
raJIOTEHUPOBAHUSI U HUTPOBAHUs ), OyuYeHUE U IpUMeHeHue. Tonyon: cocmas, cmpoenue, gpusuieckue u
XUMU4eckue CeoUcmea (peakyuu 2an02eHUpOSanus U HUMPOBAHUS), NONYUEHUe U NpuMeHeHue.
TokcuuHOCTH apeHOB. ['eHeTHUECKas CBA3b MEXy YIIEBOAOPOAAMM, IMPHUHAJIEKALIMMU K Pa3IMYHbIM
KJ1accam.

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB. [IpuponHbIii Ta3 u nomyTHeIC HeQTAHbIE Ta3bl. HedTh u €€
npoucxoxaeHue. CrocoObl nepepaboTKu HEPTU: MEPEroHKa, KPEKUHT (TePMUYECKHM, KaTaTuTHYECKH),
nuponu3. [IpoaykTel nepepaboTku HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBbIH
YTOJIb M IPOIIYKTHI €T0 TIepepadbOTKH.

DKcrepuMeHTalIbHbIE METOAbl U3YUYEHHs BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C 00pa3liaMu
I1acT™Macc, KaydyykoB W pesuHbl, kowtekimu «Hedts» u  «Yromb», MonenupoBaHHE MOJEKYI
YIIEBOAOPOIOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHHE MPAKTUYECKOW PaOOThl: MOJTYYEHHUE STUIICHA U
H3Y4YEHUE €r0 CBOMCTB.

Pacuérnrle 3agaun.
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Bbluncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO
BEIIECTBA WMJIM MPOIYKTa PEaKIHU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 MCXOIHBIX
BELIECTB WJIN MPOAYKTOB PEaKIIUH).

Kucaoponcoaep:xamme oprannyeckue coeiMHeHUs

[IpenensHble OAHOATOMHBIE CIMPTHI. METaHON M 3TAHOMI: CTPOEHHUE, (PU3MUECKHUE U XHUMUYECKHE
CBOMCTBAa (peakuMM C AaKTUBHBIMM MeETallaMH, TaJIOT€HOBOJOPOJaMH, TOpPEHHUE), NpPHUMEHEHUE.
Bonoponnbie cBsi3u MeXIy MoJeKyJamMH CHUPTOB. JleficTBue MeTaHola W 3TaHOJNAa Ha OpPraHu3M
YeJI0BeKa.

MHoroaroMHble CHOUPTHL. DTWICHIIHUKOIb M TIULEPUH: CTPOCHHE, (U3NYECKHEe M XMUMUYECKHUE
CBOMCTBa (B3aMMOJAEWUCTBHE CO IIEJIOYHBIMU METAJUIAMM, KauyeCTBEHHas peaklus Ha MHOIOaTOMHbIE
cnupThl). JlelicTBue Ha OpraHu3M yesioBeka. [IpruMenenue muuepuHa u TUICHIIIUKOJIS.

@deHon: CTpOEHUE MOJEKYNbl, (U3NYECKHMEe M XMMHUYECKHe CBoWcTBa. TOKCHYHOCTH (eHona.
[Tpumenenue ¢peHona.

Anpnerunpl U kemousli. DopmManbaeTua, aneTanbIeTU: CTPOSHHE, (PU3MUECKUe U XUMHUYECKHE
CBOMCTBA (peaKIMK1 OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIUH), TOJyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeeIbHbIE KapOOHOBBIE KUCIOThL. MypaBbiHAs U YKCYCHAs! KUCIIOTBL: CTPOCHHE,
¢u3nyeckre U XMMHUYECKUE CBOWCTBA (CBOICTBa, Oo0IIME I Kilacca KUCIOT, Peakius 3TepuuKaIim),
nojgyuyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBAsl KHUCJIOTHl KaK IPEICTAaBUTENINM BBICHIMX
KapOOHOBBIX KUCJIOT. MbUIa Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCICTBHE.

CrnoxHble 3pUpbl Kak MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbIX 3¢upoB. Kupsl.
I'mppoinns xxupos. IIpumenenne xupos. buonorudeckas posb KUPOB.

VYrieBonsl: cocTaB, KiaccH(UKAIMs YyIIeBOAOB (MOHO-, JW- W Moiucaxapupsl). [mokoza —
MPOCTENIINI MOHOCaXapHua: 0COOEHHOCTH CTPOECHMSI MOJIEKYJIbI, (pU3nMueckue U XMMHUYECKHE CBOWCTBA
(B3ammoperictBue ¢ ruapokcuaom meau(ll), oxucinenme ammuadHbIM pacTtBopoM okcuuaa cepebpa(l),
BOCCTAHOBIIEHHE, OpOXKEHHME TIIIOKO3bl), HAXOKJICHHE B IMPHUPOAE, NMPUMEHEHUE, OMOJIOTHYECKas pOJlb.
®orocuHTe3. OpyKTo3a KaK U30MEP ITIFOKO3BI.

Kpaxman u wemnmono3a kak HOpupoaHble monuMepbl. CTpoeHue Kpaxmajia U IeJUTH0JIO3bI.
dusnueckre U XMMUYECKUE CBOICTBA Kpaxmaia (THIPOJIN3, KaUeCTBEHHAs PEAKLUs C HOJIOM).

OKCHepUMEHTAIbHBIE METO/Ibl N3yUSHHS BEIIECTB U MX MPEBPALeHUI: IpoBeIcHUEe, HAOIIOIeHUE U
ONHMCAHNE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CHUPTOB, KAYECTBEHHBIE PEAKIMHU OJHOATOMHBIX
cnupToB (okucieHue 3taHona okcuaoM meau(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOJEHCTBUE MIMLIEPUHA
¢ tunpokcuaom wmeau(ll)), ampmerunmoB (okuciaeHWE aMMHAYHBIM pacTBOpoM okcuma cepebpa(l) u
rugpokcunom Mmenu(Il), B3ammoneiicTBue Kpaxmalia ¢ HMOJIOM), MPOBEAECHUE NPAKTUUYECKOW paboThI:
CBOMCTBA PaCTBOPA YKCYCHOW KUCIIOTBI.

Pacuérnsie 3anaun.

Bbruncnenus mo ypaBHEHHIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO
BEIIECTBA MJIM NPOIYKTa PEaKLUU 0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO U3 MCXOIHBIX
BELIECTB WIN IPOAYKTOB PEAKIIMH).

A3oTconepxkaline opraHuuecKie COeAMHEHNS.

AMUHOKHCIIOTBI Kak aM(OTepHbIE OpraHudeckue coeluHeHusd. DPusuueckue M XUMUYECKHE
CBOWCTBA aMMHOKUCJIOT (Ha MpUMepe MHMIKHA). buonornueckoe 3HaueHre aMUHOKUCIOT. [lenTu sl

benku xak mpUpoJHbIE BBICOKOMOJIEKYJISPHbIE coequHeHus. [lepBuuHas, BTOpUYHas U TpeTUYHas
CTpyKTypa 0enKoB. XMMHYECKHUE CBOWCTBA OEIKOB: THIPOJIN3, IEHATYpAIHs, KAY€CTBEHHBIC PEaKIMi Ha
OemKu.

OKCHEepUMEHTAJIbHbIE METObl M3YUYECHHUs BEILECTB W UX INpeBpalleHuil: HaOloAeHue U OlucaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalyst OETKOB IPU HArpeBaHUM, [IBETHBIC PEaKI[H OCIIKOB.
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BricokoMoJieKyJISIpHBIE COeITMHEHUS

OCHOBHBIE TOHATHSI XUMUHU BBICOKOMOJICKYJISIPHBIX COSIUHEHUN: MOHOMED, TTOJIUMEDP, CTPYKTYPHOE
3BE€HO, CTEMEHb MOJMMEpHU3AINN, CPeaHsAss MOJeKylIsipHas wmacca. OCHOBHbIE METOABI CHUHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUH — TTOJTMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

DKcIepUMEeHTAIbHBIE METOBl H3YUYEHHS BEIIECTB U UX MPEBPAIEHUI: 03HAKOMIIEHHE C 00pa3aMu
MIPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexnpeIMeTHBIE CBA3H.

Peanuzamusi MexnpeaMETHBIX CBSI3€H MpU M3YYEHUH OpraHudecko xumuu B 10 Kiacce
OCYIIECTBIIICTCA Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK U MOHITHIA,
SIBJISIFOITUXCS CUCTEMHBIMH JIJIS1 OTAECJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmme ecCTeCTBEeHHO-HAYYHBIC TIOHATHS: SIBIICHWE, HAy4yHBIM (aKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaJgu3, CHHTE3, KiIaccupukanus, TEPUOANYHOCTb, HAOMIOACHUE, HW3MEPCHHE, DJKCIEPHUMEHT,
MOJIEJIUPOBAHHUE.

®dusuka: marepusi, SHEPrusi, Macca, aToM, D3JEKTPOH, MOJIEKYJIa, HHEPreTUYECKHUI YPOBEHbD,
BEILIECTBO, TENO, O0bEM, arperarHoe COCTOSHUE BEIIECTBA, (PU3NYECKUE BEIUYUHBI W EIWHUIBI HUX
WU3MEpPCHHUSI.

buonorusi: knerka, opranusM, Ouocdepa, O0OMEH BelIECTB B oOpraHu3dMe, (HOTOCHUHTES,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBA (O€IKH, yIIIEBOABI, XKHUPHI, (PEPMEHTHI).

['eorpacdus: MuHEpabl, TOPHBIE TTOPOJIBI, MTOJIE3HBIE UCKOTTAEMbIE, TOTLUIUBO, PECYPCHI.

TexHomorusi: TUIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHUS, MOIOIINE CPEICTBa,
JIEKAPCTBEHHbIE M KOCMETHYECKHE Ipenaparbl, Marepuaibl W3 HCKYCCTBEHHBIX U CHUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHUH

XuMudeckuid snmeMeHT. AToM. SIapo aroma, U30TONBIL. DJIEKTPOHHAs 000J0YKa. DHEPreTHYeCKHe
YpOBHU, TIOAYPOBHH. ATOMHBIE OpOuTanmu, s-, p-, d- dmemeHTbl. OCOOCHHOCTH pachpeesieHus
JIEKTPOHOB TIO OpOUTANIIM B aroMax »JJIEMEHTOB TMEPBBIX YETHIPEX TMEPUONOB. DJIEKTPOHHAS
KOH(UTYpaIus aTOMOB.

[Tepuomnueckuii 3akoH u Ilepuonuueckas cucremMa xumudeckux anemeHToB [[. M. Menneneena.
Cs13p nepuoanueckoro 3akoHa u Ilepuoanueckoil cucreMsl xumuueckux aeMenTos /1. 1. Menneneesa ¢
COBPEMEHHOM TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUECKUX DJIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPyMIaM U MeproaaM. 3HaYeHHE MEePUOAUYECKOTO
3aKOHA B PAa3BUTUU HAyKH.

CrpoeHue BemecTBa. XUMUYECKasi CBsA3b. BUIABI XUMUYECKON CBs3M (KOBAJICHTHAs HEMOJSpHAS U
MOJISIpHAsi, WOHHAs, MeTaiMdyeckas). MexaHu3mbl 0Opa30BaHHS KOBAJICHTHOW XHMHYECKOW CBSI3U
(oOMEeHHBIF M JOHOPHO-AaKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KAaTHOHBI U AHUOHBI.

BemiecTBa MOJEKYASPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUsS. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Tunel KPUCTAITUYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEILIECTB OT TUIA KPUCTAJIMYECKOM PEIIETKU.

[lonsatne o paucnepcHsIXx cucTeMax. VICTUHHBIE W KOJUIOMAHBIE PacTBOpPbL. MaccoBas noss
BEILIECTBA B pacTBOPE.
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Knaccudukanus HeopraHu4eckux coenuHeHUil. HoMeHkIaTypa HeOpraHMYeCKHX BEIICCTB.
['eneTnyeckas CBsI3b HEOPTaHUUECKUX BEIICCTB, MPUHAICKANIUX K PA3JIMUHBIM KIIACCaM.

Xumunyeckas peakuus. Kinaccudukaius XuMHUeCKUX peakiuii B HEOPraHn4eCcKol U OpraHnyecKon
XUMHUHU. 3aKOH COXpPAaHEHHsS MAacChl BEIECTB, 3aKOH COXPAHEHWS M NPEBPAICHHS SHEPIUH IpHU
XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT Pa3JIMYHbIX (akTopoB. OOpaTHMbIe peakiui. XUMHYECKOe
paBHOBecHe. PaKkTOPhI, BIUSIIONINE HA COCTOSIHUE XUuMHU4YecKkoro paBHoBecus. [Ipunmun Jle Hlarense.

DnexTponutudeckas auccouuanus. CunpHble U cradble nekTponuThl. Cpea BOJHBIX PacTBOPOB
BEILIECTB: KUCIas, HEUTpaibHas, IeJI0UHas.

OKHCIIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKITUH.

DOKCTIEpUMEHTAIBHBIE METOJBI M3YyYCHHS BEIIECTB W WX MPEBpAICHUHN: JEMOHCTpAIUS TaOJHII
«Ilepuognueckass cucrema xumuueckux osiemeHToB J[. M. MenneneeBa», uzydeHue moaenei
KPUCTANTMYECKUX PEIIETOK, HAOMIOCHUE M OMHCAHHE JIEMOHCTPAIIMOHHBIX U JIa0OPATOPHBIX OMBITOB
(pa3nokeHne MEpOKCHIA BOIOPOAA B NPHUCYTCTBHM KaTajau3aTopa, OMPEIEICHUE CpPellbl PacTBOPOB
BEIIECTB C TIOMONIBIO YHUBEPCAJTHLHOTO WHAWKATOPA, PEAKIMd HWOHHOTO OOMEHa), MPOBEIACHUE
MpaKTHYeCcKoil paboThl «BiusHIe pa3anuHbIX (JaKTOPOB Ha CKOPOCTh XUMHUUYECKOM PEaKum.

Pacuérnbie 3amaun.

Pacuérel 1o ypaBHEHMAM XMMHYECKHX pEaKLUHW, B TOM YHUCIE TEPMOXMMHYECKUE pPaCUETHI,
Pacy€ThI C UCTIOIB30BAHUEM MOHITHUS «MACcCOBAast A0JIS BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. [lonoxenune nHemeramioB B Ilepuoanueckoit cucteMe XumMuyeckux aneMenTos /1. U.
MenneneeBa U OCOOCHHOCTH CTPOCHHUs aToMoB. (DU3MUYECKHE CBOWCTBA HEMETAIIOB. AJUIOTPOMIHS
HEMETAJIJIOB (Ha MpUMepe KUCIopoaa, cepol, pocdopa u yriepona).

XUMUYeCKre CBOMCTBA BaXKHEWIIIMX HEMETAJUIOB (TaJIOT€HOB, CEpbl, a30Ta, pocdopa, ymiepona u
KpEMHHUS1) U UX COSAMHEHUN (OKCHUIOB, KHCIOPOICOAEPKAIINX KUCIOT, BOAOPOIHBIX COSAMHEHUN).

[IpuMeHeHNEe Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenne meramioB B Ilepuonnueckodl cucreme XumMudeckux snemeHToB [[. U
MenneneeBa. OcoOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000704YeK aTroMOB MeTauioB. O0mue duzndeckue
cBoiicTBa MeTajuioB. CIulaBbl METAIUIOB. DJIEKTPOXUMUYECKUH Psi/l HAIIPSIKEHUH METAJIIOB.

XUMHYECKHE CBOMCTBAa BaXXHEHIIMX METAJUIOB (HATpUM, Kaluii, KaJbliMi, MarHui, aJlOMUHUMH,
LIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue cmocoOsl MoMy4YeHUs: MeTaJIOB. [I[puMeHeHEe METaNIOB B OBITY U TEXHHUKE.

DKCHepUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M HX MPEBPAIICHUI: HM3yYEHUE KOJUIEKIIMU
«MeTamibl U CIUIaBbD), OOPa3I[OB HEMETAJIOB, PEIICHHWE SKCIIEPUMEHTAIBHBIX 3a1ad, HAONIOIeHUE U
OMHCaHUE JEMOHCTPALIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aMMOJECHCTBUE TUAPOKCHA ATFOMHHHS C
pacTBOpaMu KUCIJIOT U LIeJIoueH, KaueCTBEHHbIE PEaKIUU Ha KATHOHBI METAIJIOB).

PacuétHrle 3amaun.

Pacuéter mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BbEMY OTHOTO M3 yYACTBYIOIIMX B PEAKIIMH BEHIECTB, pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIICCTBA)
MIPOIYKTOB PEAKIUH, €CIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponp xumum B 00€CHEYEHHHM OHKOJIOTHYECKOH, JIHEPreTHYecKOW H THINEeBON Oe30MacHOCTH,
pa3BuTuu MeAUIUHEL [IoHsATHE 0 HAyYHBIX METOAAX MMO3HAHMS BEIIECTB U XUMUYECKUX PEaKIIUM.

[IpencraBnenuss o0 OOIIKMX HAy4YHBIX MPUHLHUIAX [POMBIIIIEHHOTO MOJYYEHHUS Ba)XKHEHIINX
BEILIECTB.

Paboune nporpammel yaeOHOTO nipenmera «Xumusi. ba3oBerii ypoBeHnsy Ha 2023-2024 yuebnsriii rom — 10 ctp.



YenoBek B MHpE BEIIECTB U MATEpPUAJIOB: BAKHEHIIME CTPOMUTENIbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE ~ MaTepuajbl, KpackH, CTEKJIO, KepaMHKa, Marepuaiabl JUisl JJIEKTPOHMKH,
HaHOMaTepuaJsbl, OpPraHUYECKHE U MUHEpPaJIbHbIE YA0OpEHNUS.

XuMus U 3740pOBbE YEJIOBEKA: MpaBWJIa UCIOJIBb30BAHMS JIEKAPCTBEHHBIX IPENaparoB, MpaBHIIa
0€30IacHOr0 UCIOIb30BAHUS MPENapaToB OBITOBOM XMMHUHU B TIOBCEAHEBHOM KHU3HHU.

MexnpeIMeTHbIE CBA3H.

Peanu3zanust MeXIpeIMeTHBIX CBsI3€l MpU U3yuyeHuu o01Iel u Heopranndeckoi xumuu B 11 kiacce
OCYILECTBIIETCS Yepe3 HUCIOJIb30BaHME KaK OOLIUMX €CTeCTBEHHO-HAyYHBIX MOHATHUM, TaK U MOHSITHH,
SBIIIOIUXCSA CUCTEMHBIMU AJIs1 OTAENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTIO LIUKJIA.

OOu1re ecTecTBEHHO-HAyYHbIE MMOHITHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATN3, CUHTE3,
KJaccuuKanus, NIepuoIUIHOCTh, HAOMIOIEHUE, SKCIIEPUMEHT, MOJIEJINPOBAaHNE, U3MEPEHNUE, SIBICHUE.

®usuka: wmarepus, DHEpPrus, Macca, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, W30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUYECKUI YPOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PU3HUECKUE BETMYUHBI U €AUHHIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KocucTema, Ouocdepa, Makpo- U MHUKPOIJIEMEHThI, BUTAMHHBI,
OOMEH BEIIECTB B OPraHU3Me.

I'eorpadust: MuHepasbl, TOpHbIE TOPOJIbI, TOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHomorus:: XMMHYECKassh MPOMBIIIJIEHHOCTb, METAJUIyPrus, IPOU3BOACTBO CTPOUTEIbHBIX
MaTepuasoB, CEJIbCKOXO3IWCTBEHHOE IPOU3BOJICTBO, MHILEBAs MPOMBIIUIEHHOCTb, (hapMaleBTUUYECKas
IIPOMBIIUIEHHOCTh, IPOU3BOICTBO KOCMETHMYECKMX IIPENaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, NEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.

Paboune mporpammsel yuebHoTrO TpenmMeTa «Xumus. ba3oerit yposenb» Ha 2023-2024 yue6Hsrit romx — 11 c1p.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUsS OOYYArOIIMMHCS MPOTpaMM
CpEIHETO o0uiero o0Opa3oBaHus (JINYHOCTHBIM, MeTaIpeIMETHBIM 5 MIPEeIMETHBIM).
Hayuno-meTonnueckoii OCHOBOM 17l pa3pabOTKU TUIAHUPYEMBIX pPe3ylbTaTOB OCBOEHHUS MpOTrpamMm
CpemHero o011ero o0pa3oBaHus ABISETCS CHCTEMHO-IEATETHbHOCTHBIN MOIXO]I.

B coorBercTBHHU C CUCTCMHO-ACATCIIbHOCTHBIM MOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX PE3YyJIbTAaTOB
OCBOEGHHUS TpeaMeTa «XUMHUS» Ha YPOBHE CpPEIHEro OO0mIero oO0pa30BaHUs BBIICICHBI CIEIYIONINE
COCTaBIIAIOIIHE!

OCO3HaHME OOYyYaIOUUMHUCS POCCUUCKONW TPaKIAHCKOW HUACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOTIPEIEIICHHIO;

HaJIN4Yne MOTUBAIIUHU K 06yqum0;

L[eJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUH JINYHOCTU HA OCHOBE KJIIOUEBBIX LIEHHOCTEH
Y UCTOPHUYECKHX TPaauiuii 6a30BOI HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIMXCS PYKOBOACTBOBAaThCSI B CBOEH JCSITEIHLHOCTH
HEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMU, ITPUCYHIUMHU HGJ’IOCTHOfI CUCTEMEC XUMHNYCCKOT'O O6paSOBaHI/I$I;

HaJU4YMe IMPaBOCO3HAHMS SKOJIOTMYECKOM KyIbTYphl M CHOCOOHOCTH CTaBHUTh II€NI U CTPOUTH
KU3HEHHBIC TUTAHBI.

JInaHoCTHBIE pe3yjibTarbl OCBOCHHA HNPCAMCETA «XHUMU» JOCTUT'aKOTCA B €AHUHCTBEC yqe6H0171 n
BOCHHUTATEILHOU ACATCIIbHOCTHU B COOTBETCTBUHN C T'YMaHUCTHYCCKUMHU, COIMOKYJIBTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U UJ€allaMUd POCCUICKOTO IPa’kJaHCKOro 001ecTBa, MPUHATHIMU
B OO0IIecTBE HOpMaMH U TMpaBUJIaMH IOBEACHHUSA, CIOCOOCTBYIONIMMH IIpOILlECCaM CaMOIIO3HAHUSA,
CaMoOpa3BUTUA U HPABCTBCHHOT'O CTAHOBJICHUS JINYHOCTU O6y‘IaIOH_II/IXCSI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHS MpeaMeTa «XUMUsS» OTpakaroT C(HOPMHUPOBAHHOCTH OIBITa
MO3HABATENbHOM M MPAKTUYECKOW NIEATENIHHOCTH OOYUaIoIUXCs M0 pealn3alluy MPUHATHIX B 00LIECTBE
[IEHHOCTEM, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHUSA:

OCO3HAaHUA O6y‘-IaIOHII/IMI/IC$I CBOMX KOHCTUTYLIMOHHLIX IIpaB U 065[33HH0CTCI\/JI, YBaXXCHHA K 3aKOHY U
MIPaBOIIOPSIIIKY;

MIPEJICTABICHHS O COLMATBHBIX HOPMaX M MPaBUIIAX MEKIUYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMN JEATEILHOCTH PU CO3JaHUU YYEOHBIX MPOEKTOB, PELICHUN
y‘~I€6HI)IX W MMO3HABATCJIbHBIX 3a/ia4, BBIIMIOJIHCHUH XUMHWYCCKUX OKCIICPUMCHTOB;

CIIOCOOHOCTH TOHHMMAaTh U NPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHThl JIPYTHX IMpH
aHaNM3e pa3IUYHbIX BUJIOB YUEOHOH 1eATeNbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIMTAHMSA:

HEHHOCTHOT'O OTHOHICHUA K UCTOPUIYCCKOMY U HAYYHOMY HACJICIUIO OTE€YECTBCHHOU XHUMHU,

YBaXEHUS K Ipolieccy TBOpYECTBA B 00JacCTH TEOPUM U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTH)KCHUS HAYKU €CTh PE3yJbTaT JUIUTEIbHBIX HAOIIONEHUM, KPOMOTIUBBIX
OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOSIHHOI'O TPpyda y‘-IéHbIX U MIPAKTUKOB;

HHTEpCCAa M IMO3HABATCJIBbHBIX MOTHUBOB B IIOJYYCHHH W IMOCICAYIOHICM aHaJIn3C I/IH(l)OpMaIII/II/I (0]
MEePEOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBCHHOI'O CO3HAHUA, OTUUCCKOI'O IMTOBCACHUA,
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CIIOCOOHOCTH OIICHMBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMHUYECKUMHU SIBJICHHUSIMH, W TPUHUMATh
OCO3HAHHBIC PEIICHHUSI, OPUCHTUPYSICh HA MOPaJTbHO-HPABCTBCHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHUE U MOCTYIKU CBOMX TOBAPHIIEH C MO3UIUI HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ATHX MOCTYIIKOB;

4) ¢popmupoBaHusi KyJbTYpPbl 310POBbS:

MOHMMAaHHMS [IEHHOCTEW 310pOBOTO M O€30MacHOTO 00pa3a KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIICHUS K COOCTBEHHOMY (PU3NYECKOMY H IICUXHUECKOMY 3710POBbIO;

coOofieHHs IpaBUl Oe30MacHOro oOpallleHusl ¢ BeleCTBaMU B OBITY, TOBCETHEBHOMN KU3HU U B
TPYZIOBOM JeSTENbHOCTH;

MMOHWMAHUS TICHHOCTH TMPAaBUJ WHIUBUAYATHHOTO M KOJUICKTHBHOTO O€30MacHOrO TOBEICHUS B
CUTYaIUsIX, yTPOXKAFOIINX 30POBBIO M KU3HHU JTFOJICH;

OCO3HAHMS MOCIIEACTBUI U HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB,
KypEHHs);

5) TpynoBoro BocnuTanus:

KOMMYHUKATHBHOW KOMITETEHTHOCTH B y4e€OHO-HCCIICIOBATEIIHCKON JEATEeIbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPYECKOM U APYTUX BUAAX JI€ATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7a4 COI[MANIbHON HAMPaBICHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUYECKOMY H3YUYEHHIO MpOoQeccuil pa3auyHOro poAa, B TOM YHCIIE€ HA OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXKEHUS K TPYLLY, JTIOISAM TpyJa U pe3yibraTaM TPYAOBOH IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYATbHOW TpPaeKTOpUU OOpa3oBaHUs, Oymyliei
npodeccun W peanu3aluud COOCTBCHHBIX KH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPpeOHOCTEH 00111eCTBa;

6) 3K0/10rHYeCKOro BOCIMTAHUS:

9KOJIOTUYECKH IIeJIeCO00Pa3HOr0 OTHOIICHUS K MIPUPOJIE, KaK UCTOYHUKY CYIIICCTBOBAHHUS KU3HU HA
3eMiIe;

MOHUMAaHUA [I00aJbHOTO XapaKTepa OJKOJIOTMYECKHX MpoOJieM, BIUSHUS OSKOHOMHYECKHUX
MPOLIECCOB HAa COCTOSIHUE IPUPOTHON U COLIMATIBHOU CPEIBI;

OCO3HAHMS HEOOXOMUMOCTH WCIONB30BAHUS JOCTHKCHHM XUMHUU I PEIICHUsS BOMPOCOB
palMoOHAIBLHOTO MPUPOOTIONH30BAHMS;

AKTUBHOTO HENPUATUSA IECUCTBUN, MPUHOCSIINX BpPEI OKPYKAIOIIEH MPUPOAHON cpele, yYMEHHUs
MIPOTHO3UPOBATh HEONArOMPUSTHBIE HKOJOTHYECKHE TMOCIEACTBUS MPEeNNPUHUMAEMbIX JeUCTBUNA H
MpeoTBpaIiarh ux;

HAJIMYUS PA3BUTOTO 3KOJIOTHUYECKOTO MBIMUICHUS, SKOJIOTUISCKONU KYIBTYPHBI, OIMBITA JEATCIEHOCTH
SKOJIOTMYECKON  HAmpaBJIEHHOCTH, YMEHHS  pPYKOBOJACTBOBATbCSA HMMH B II03HaBaTeNIbHOI,
KOMMYHUKATUBHOW ¥ COLIMAJIbHOW TMpPaKTUKE, CIOCOOHOCTH W YMEHUS AaKTHBHO MPOTUBOCTOSTH
UAEoIoTu XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIEeCTBEHHOW MPAKTHKHY;

MMOHMMAaHUS CTICIU(PUKU XMMHH KaK HAyKd, OCO3HAHUs € poiu B (GOPMUPOBAHUU PALMOHAIBHOTO
HAay4YHOTO MBIIIJICHUS, CO3AaHUU IEJOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHPE KaKk O €IMHCTBE
MPUPOJBI U YEJIOBEKA, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUuU MpoOieM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;
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yOeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOW IUBWIM3AIMU: B €€
T'YMaHUCTHYECKON HalpaBiI€HHOCTU U Ba)KHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaT€pUaIbHOU KYyJIBTYpHI,
pelIeHnr TI00aNbHBIX MPOOJIEM yCTOHYMBOIO pPa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI, SHEPreTHUecKoil,
MUIIEBOM U 3KOJIOTHYECKOW 0e30MacHOCTH, B PA3BUTUU MEAULMHBI, 00ECIIEUEHNN YCIOBUH YCIIEHIHOTO
TpyZa U KOJIOTHYECKH KOM(POPTHOH KU3HU KaXKIO0T0 WieHa 00IeCcTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: IOHMMAaHUs CYLIHOCTH METOAOB ITO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS AJIS aHaIu3a U OOBSCHEHUS
SBJICHUHA OKpPY’)KAIOLIET0 MHUpPAa MU IMPOUCXOAALIMX B HEM M3MEHEHHH, yMEHMs JeiaTh 0O0OCHOBaHHbBIE
3aKJIIOYEHUS] HA OCHOBE HAyYHBIX (PAaKTOB M MMEIONIMXCSA JAHHBIX C LENbI0 MOMYyYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS Ui pelIeHus MpodiieM B
peanbHbIX JKU3HEHHBIX CUTyalUsX;

HHTEpeCa K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY OOpPa30BaHMUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTSM Tpy/a B pa3lIuyHbIX cepax npodeccuoHaabHON e TeNTbHOCTH.

METAIIPE/IMETHBIE PE3YJIbTATBI

MetanpeaMeTHBIE pe3yJabTaThl OCBOSHHUS y4YeOHOro MpenMera «XuMUs») Ha ypOBHE CPETHETO
o01ero 00pa3oBaHMsI BKIIOYAIOT:

3HaYMMble  JUIsi  (OPMUPOBAaHUS  MHUPOBO33PEHHs]  OOYYAIOHIMXCS  MEXAUCLUUIUITMHAPHBIC
(MexmpenMeTHbIe) OOIIeHAyYHbIE TMOHSATHS, OTPAKAIOIIUE IIEIOCTHOCTh HAay4yHOW KapTHHBI MHUpa U
CHenu(uKy METOIOB MMO3HAHUS, UCTIOIB3yEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEUIECTBO, YHEPIHs,
SIBIICHUE, TPOIECC, CHCTeMa, Hay4YHBbIH (DAaKT, TPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleI0BaHNe, HaOIIoIeHUE, U3MEpPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCcalbHble yueOHbIe JelicTBUA (TO3HABaTelIbHBbIC, KOMMYHHKATHUBHBIE, PETYIATHUBHEIC),
obecrneunBaromue QopmupoBaHue (PyHKIIMOHAILHON TPAMOTHOCTH U COLHUATBHOW KOMIETCHIIHH
00y4aroImxcs;

CIIOCOOHOCTD oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEeXIUCIUTIINHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M yHHUBEpCalbHbIe y4eOHbIe NEHCTBHUS B MO3HABATEIHHOW U COLMAIBHOU
MIPAKTHKE.

MetanpeAMeTHBIE ~ pe3yJbTaThl  OTPAKAIOT  OBIAJCHWE  YHHUBEPCAIbHBIMH  YYCOHBIMH
M03HABaTEeNbHBIMHU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU J1EHCTBUSMHU.

OBi1aieHHe YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JJornyecKme JeMCTBUSA:

CaMOCTOSITEIIEHO (JOPMYITHPOBATH U AKTYaTH3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIpe/IEeTIATh 1IeNId AESTeNbHOCTH, 3a/laBas MapaMmeTpbl U KPUTEPUU UX JOCTHXKEHUS, COOTHOCUTH
PE3yABTATHI JESTENBHOCTH C MMOCTABICHHBIMU IIETISIMU;

WCIIONB30BaTh MPU OCBOSHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHHS — BBIICTSATh XapaKTepHbIC
MPU3HAKU TIOHSITHA W yCTAHABIWBATh WX B3aWMOCBSI3b, HCIIOJIE30BaTh COOTBETCTBYIOIIME IMOHSATHUS IS
00BSICHEHUS OTAEIBHBIX (PAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU I KIIACCU(PUKALIUU BEIIECTB U XUMHUUECKUX PEaKIUii;

yCTaHABIWBATh MPUYHMHHO-CIICACTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHYECKUE pacCyXICHUs (MHIYyKTHBHBIC, NCAYKTUBHBIC, 10 AHAJIOTUH), BBHISBISTH
3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX SBICHUAX, (OPMYIHPOBATH BBIBOJABI HU
3aKJTIOYEHUS;
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NPUMEHATH B IpOIecce MO3HAHMS, UCIONb3YeMble B XMMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH,
peoOpa3oBhIBaTh MOJICIBHBIE TPEACTABICHUS — XUMHYECKUH 3HAaK (CHMMBOJ) JIEMEHTa, XUMHUYECKas
dbopmyra, ypaBHEHHE XUMHUECKON PEAKIUH — TPU PEIICHHH yUYeOHbIX TTO3HABATEIHHBIX U MPAKTHYECKUX
3a/a4, MPUMEHITh Ha3BaHHBIE MOJENbHbIE MPEICTABICHUS IS BBISBICHHS XapaKTePHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEaKIUil.

2) 6a3oBbIe HCCIEI0BATENbCKUE JIeiiCTBUS:

BJIaJIETh OCHOBaMH METOZOB HAyYHOTO IMTO3HAHUS BEIECTB U XUMUYECKHIX PEaKInii;

(dbopMynMpoBaTh LEIN U 3a/laud MCCIEeIOBaHUS, MUCIOIb30BATh MOCTABICHHBIE U CaMOCTOSITEIIBEHO
c(opMyTUpOBaHHbIE BOINPOCHI B Ka4eCTBE HHCTPYMEHTA MO3HAHUSA U OCHOBBI s (POPMUPOBAHUS
THITOTE3BI 110 TIPOBEPKE NMPABMILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BIAJ€Th  HAaBBIKAMH  CAaMOCTOSTEIHHOTO  IUIAHUPOBAHWS W TIPOBEINCHHUS  YUCHHYCCKUX
SKCIEPUMEHTOB, COBEpIICHCTBOBAaThH yMEHMS HaOIIOMaTh 3a XOAOM IpoIlecca, CaMOCTOSTENIBHO
MIPOTHO3UPOBATH €r0 PE3yabTaT, GOPMYIUPOBATH 00OOIIEHUS U BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3YIABTATOB UCCIICIOBAHMSI, COCTABISITH 000CHOBAHHBIN OTYET O MPOJICITAHHON padoTe;

MpUOOpPETaTh OMBIT YYEHWYECKOW MCCIEN0BAaTEIbCKOW M MPOEKTHOW NEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIbHOMY IOMCKY METOIOB pELICHHs] MPAaKTHYECKHX 3ajad,
MIPUMEHEHHIO PA3JINYHbIX METOJIOB MTO3HAHUS.

3) paGora ¢ uHdopmanueii:

OPHECHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(oOpMamu (HAyqHO-TIOMYJISIpHAS JIMTeparypa
XMMHUYECKOTO COAEpKaHUs, CIpaBOYHbIE Mocodus, pecypcsl MHTepHETa), aHaIu3upoBaTh WHGOPMAIUIO
pa3nUYHbBIX BUAOB M (OpM MPEACTABICHHS, KPUTHUYECKH OLEHHBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(bopMyITUpOBaTh 3aMPOCHl U MPUMEHSTh PA3UYHBIE METOABI IPU MOHUCKE W 0TOOpE MH(POPMAIHH,
HE0OXOUMOM I BBHITIOJTHEHHS Y4eOHBIX 3a/1ad ONpeeEHHOr0 THUIIA;

npuoOpeTaT OMBIT  UCMOJNb30BaHUS  HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTUH U
Pa3IUYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMAJIbHYIO (hopMy npeacTaBiaeHus HHPopMaluu (cXembl, TpaduKki,
JUarpaMMBbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCIONb30BaTh HAayyHBIM S3BIK B KaueCTBE CPEJCTBA HpU paboTe ¢ XMMHUYECKOH HHpopMarmei:
NPUMEHATh MEXIpeIMEeTHbIe ((pHU3MUeCKHe M MaTeMaTH4yecKhe) 3HaKd W CHMBOJIBL, (OPMYJIHL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIONIB30BaTh U MPE0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATISAHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J1€HCTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCyXJaeMoll TeMbl B XOA€ JAMAIOra W/WIU JUCKYCCHH,
BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM TPEAJIOKEHUS OTHOCHUTEIHHO BBITIOTHEHUS IPEIOKEHHOMN
3a/1auu;

BBICTYNaTh C TMpE3CHTallMeld pe3yabTaToB IMO3HABATENBHON JEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJHEHUHM XHUMHYECKOTO SKCIIEPUMEHTAa,
MIPaKTHUYECKOM paboThl O UCCIEI0BAaHUIO CBOMCTB M3Y4YaeMbIX BELIECTB, pealu3aliui yueOHOro IpoeKTa
1 (OpMYIHUPOBATH BBIBOJBI [0 Pe3ysibTaTaM MPOBEIEHHBIX UCCIEIOBAaHUM MyTEM COITIACOBAHUS TO3MUIIHMA
B X0J1e 00CY>KIeHHsI 1 0OMeHa MHEHUSIMHU.

OsJaieHHe YHUBEPCAJTbHBIMH PeryIATUBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO [TO3HABATEJIbHYIO JIEATEIBHOCTD, OIPEEIIss
e€ LenM M 3aJayd, KOHTPOJIMPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh MpeasiaraceMblil
aNITOPUTM JIEUCTBUN TpPH BBINOJIHEHWH Y4YE€OHBIX M MCCIEIOBATENbCKUX 3a]ad, BbIOMparh Haubolee
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3¢ (deKTUBHBIN cOcO0 UX pelIeHHs] ¢ YY€TOM MONTYYCHHsI HOBBIX 3HAHUUM O BEIIECTBAX U XMMHUYECKHX
peaKuusx;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JESATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHBIC pe3yabTaThl 0CBOSHUS Kypca «OpraHnndyeckas XUMHEs OTPaKaroT:

c(hOPMUPOBAHHOCTh TPEJACTABICHUH O XUMHUYECKOW COCTaBJISIONICH eCTeCTBEHHO-HAyYHOU
KapTHHBI MUPA, POJIU XUMHH B MO3HAHUU SBICHUHN MPUPOJBI, B GOPMUPOBAHUH MBIIIJICHHUS U KYTBTYPBI
JUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOM IS pEIICHHS NMPAKTHYSCKHUX 3a1ad |
IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOMN Cpelie;

BIIQJICHUE CHUCTEMOM XHWMHMUYECKUX 3HAHHMMA, KOTOpas BKJIIOYACT: OCHOBOIIONATAIOIINE TOHSTHS
(XMMUYECKUH ~ DIIEMEHT,  aroM, OJeKTpOHHas  000JoYKa  aroMa, MOJIEKyJa, BaJCHTHOCTD,
AJIEKTPOOTPHIIATEIIBHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas W COKpamiEHHAs),
MOJIb, MOJISIPHAsE Macca, MOJISIPHBIH OOBEM, YITIEpOAHBIA CKEJeT, (PYyHKIIMOHAJIbHAS TPYIIA, PaJuKal,
M30Mepus, U30MEphbl, TOMOJIIOTUYECKUN PSJl, TOMOJIOTH, YIIIEBOAOPOAbBI, KHCIOPOI M a30TCOACpKaIlHe
COCIMHEHHS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TCOPUHU U
3aKOHBI (TEOpHUsSl CTPOCHMsI OpraHudeckux BemiecTB A. M. BymiepoBa, 3akoH COXpaHEHUsST MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XMMHH; MHUPOBO33PEHUYCCKHE 3HAHUS, JIC)KAIIUE B
OCHOBE IMOHUMAHHMSI MPUIMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBJICHHUH, (DAKTOJIOTHYCCKHUE CBEICHUS O
CBOMCTBAx, COCTaBe, MOMyYCHUH U OE30MaCHOM HCIOJIb30BAaHUHM BAKHEUITUX OPTaHUYECKUX BEIIECTB B
OBITY U TIPAKTHYECKOM JIEATSIILHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTePHbIE TPHU3HAKU TOHSATHH, yCTaHABIMBATh HX
B3aUMOCBSI3b, HCITOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHS TP OINHUCAHWM COCTaBa, CTPOCHHUS U
MpEeBpaIIeHUI OPraHMYEeCKUX COCITMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHHA HWCIOJIB30BaTh XHUMHYECKYI) CHMBOJIMKY IS  COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOW) (OpMyn OpPraHMYECKUX BEIIECTB M
YpaBHEHUH XHWMHUYECKHUX PEaKIMi, W3TOTABIMBATh MOJEIU MOJIEKYJ OpPTraHWYECKHX BEIISCTB IS
WJUTIOCTPAIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTAHABIUBATH MPUHAIIC)KHOCTh U3yUEHHBIX OPTAHUYECKHUX BEIICCTB
10 WX COCTaBY M CTPOCHUIO K OMPENeIEHHOMY KJIacCy/TpyIe COeAMHEHHH (yTIIeBOIOPOIbI, KUCIOPO U
a30TCONIEP)KAINE COCIUHCHMSI, BBICOKOMOJICKYJISIPHBIE COCAMHEHUsS), JaBaTh WM Ha3BaHHWS 110
cuctremaruueckoi Homenknarype (IUPAC), a Taxke OpHBOAWTH TPUBHAJBHBIE HAa3BAHHS OTJEIBHBIX
OPraHMYECKHX BEIIeCTB (ITWUJICH, NPOMWICH, aleTUiCH, OJTHWICHIIIMKOIb, DIHIECPUH, (EeHoI,
dbopmanprerus, aneTambIerua, MypaBbHHAs KHCIOTA, YKCYCHas KHCJIOTa, OJEWHOBAas KHCJIOTA,
CTeapuHOBAs KUCIIOTa, III0K03a, (PpyKTO3a, Kpaxmall, IEUTI0I03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEIEISITh BUABl XUMUYECKON CBSI3U B OPraHUYECKUX COCTUHEHHSIX
(omMHapHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTH MOJIOXKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa nmisi OOBSICHEHHS 3aBUCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUsI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (HU3MUECKHE M XHUMHUYSCKHE
CBOMCTBA TUMTMYHBIX MPEICTABUTENICH Pa3INYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, 3TaH, TUJICH,
MpONWIICH, areTwieH, Oyraauen-1,3, metunOyraauen-1,3, OEH30J, METaHOJ, 3TAHOJ, ATUJICHIIIHKOIb,
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IMIepuH, (peHou, ameranbieru], MypaBbHHAs W YKCYyCHas KHCIIOTHI, TIFOKO3a, KpaxMmal, ILeJUII0J03a,
aMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBAaTh T'€HETUYECKYI0 CBSI3b MEXKIY HUMHU YpaBHEHHUSIMHU
COOTBETCTBYIOLIUX XUMHUECKHX PEAKIUI C UCIOIb30BAaHUEM CTPYKTYPHBIX (POpMyIT;

c(OpMHUPOBAaHHOCTh YMEHHUS XapaKTepPH30BaTh MCTOYHUKU YITIEBOAOPOAHOTO ChIpbi (HEPTD,
MPUPOIHBIA Ta3, Yroiib), CIOCOOBI MX TMepepadOTKM M MPAKTUYECKOe MPUMEHEHHE MPOIAYKTOB
nepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIUHUCICHUSA IO XUMHUYECKHM YpPaBHEHHSIM (MaccChl,
00b€Ma, KOMMYECTBA MCXOIHOTO BEIIEeCTBA WM MPOAYKTa pEaklUd IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEILIECTB WM MPOYKTOB PEAKLIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BIAJACTh CHUCTEMON 3HAHHWA OO0 OCHOBHBIX METOAAX HAYYHOTO
TO3HAHMSI, UCIOJIb3YEMbIX B XHUMHUHU TPU W3YYCHUH BEIICCTB M XWMHUYCCKUX SIBICHHHA (HaOIIOIEHUE,
U3MEpEeHHe, SKCIEPUMEHT, MOJEINPOBaHUE), HCIOIb30BaThb CHCTEMHBIE XHMHUYECKHE 3HAHUS JUIS
MPUHATHSA pEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHUEM;;

c(hOpMHUPOBAHHOCTh YMEHUW COOMIONATh TPaBWJIA TIOJIB30BAHUS XHMHYECKOW TMOCYIOM W
nabopaTopHbIM 000pYIOBaHHMEM, a TakKe MpaBuiia OOpalleHHs C BEUIECTBAMH B COOTBETCTBHUH C
WHCTPYKILHUSMHU IO BBITTOTHEHHIO JIA0OPATOPHBIX XUMHUUECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIAHUPOBATH U BHITIOTHATH XUMUYECKUN IKCTICPUMEHT (IIPEBPAILICHUS
OpPraHMYECKUX BEIIECTB IPY HATPEBAHUU, MOJYYEHUE dTUJICHA U M3YYEHHE €r0 CBOWCTB, KAYECTBEHHbIC
peaklMyd OpraHMYECKHX BEIIECTB, JCHaTypalus OeIKOB MpPU HAarpeBaHWU, [[BETHBIC pEaKlUU OEJNKOB) B
COOTBETCTBUM C MPaBWJIAMH TEXHHUKH O€30MacHOCTH MpH OOpaIlleHUH C BEUIECTBAMHU U J1a00paTOpHBIM
000pyZIOBaHUEM, TPEACTABIATH PE3yIbTaThl XUMHUECKOTO 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOILUX peaKui 1 pOPMYJIHPOBATH BBIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKHM  aHAJIM3UPOBATh XHUMHUYECKYI0 HH(OpMAaIHIO,
MONTy4aeMyt0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOM nHMopMaluu, IHTepHET U JpyTHX);

c(OpMHPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHia 3KOJOTHUECKH IeIeCO00pa3HOrO MOBEACHUS B
ObITY U TPYIOBOM JESATEILHOCTH B LENSIX COXPAHEHHS] CBOETO 3/I0POBBbSl M OKpY’KAIOLIEH NMpUpOAHOMN
Cpelbl, OCO3HaBaTb OINACHOCTb BO3JEHCTBHS HAa JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHHUYECKUX
BEIIECTB, MOHMMAast cMbica mokazatens [IJIK, moscHATP Ha mnpumepax crmocoObl YMEHBIICHUS U
MIPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M YEJI0BEKa;

UIse 00YYaroIUXCsl ¢ OTPAaHUYCHHBIMH BO3MO)KHOCTSIMU 3[IOPOBBS: YMEHHE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX [TO3HAHMSI BEIIECTB U XMMUYECKUX SIBJICHUN;

JUISL CIIETIBIX U CITa00BUASIINX OOYYAIOIINXCS: YMEHHE UCIIONB30BaTh PElbe(hHO-TOUCUHYIO CUCTEMY
o6o3nauenuit JI. bpaitns ans 3anucu Xumudeckux Gopmy.

11 KJIACC

[IpenMeTHbIC pe3ynbTaThl 0CBOCHHS Kypca «O01as 1 HeOpraHu4decKas XUMHUSD OTPaKaroT:

c(hOpPMUPOBAHHOCTh TMPEICTABICHHUIA: O XHUMHYECKOH COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM
KapTHUHBI MUpPa, PO XUMHH B MO3HAHUU SBJIECHUI MPHUPOJIbI, B POPMUPOBAHUHI MBIIIJICHUS U KYJIbTYPBI
JTUYHOCTH, €€ (DYHKIMOHAIBHOW TPaAMOTHOCTH, HEOOXOAMMOMN Ui pelIeHHs] MPAaKTUYECKUX 3aiad H
9KOJIOTUYECKU 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U IIPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOW XHMHUYECKUX 3HAHUW, KOTOpass BKJIOYAET: OCHOBOIIOJIATAIOLIME TMOHSITHUSA
(XMMUYECKUH 3JIEMEHT, aToM, U30TOIl, S-, p-, d- ANEKTPOHHbIE OpOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBIA  00BEM, BaJIEHTHOCTH, JJIEKTPOOTPULIATENLHOCTh, CTEIEHb OKHCIEHUS, XMMHYECKas CBS3b
(KoBaJieHTHAasl, MOHHAs, METAJUTMYECKas, BOIOPOMHAs), KPUCTAIUIMUECKAs PEIMIETKA, TUIBl XUMHYECKHX
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peakuuii, pacTBOp, 3JIEKTPOJIUTBHI, HEAIEKTPOIUTHI, IJIEKTPOJIUTUYECKAs AUCCOLMALNS, OKUCIUTEND,
BOCCTAHOBMTENb, CKOPOCTh XHUMUYECKOW pEaKIMH, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (T€OpHUs
AIEKTPOJIMTUYECKON AUCCOLMALINY, iepruoanueckuid 3akod . 1. Menpaeneesa, 3aKOH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHEHHUS W TMPEBPAIICHHs] SHEPTUU MPU XMUMHUYECKHUX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHWA, JIeKallueé B OCHOBE IIOHMMaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUECKUX SIBJICHUH, (PaKTOIOTHUECKHEe CBEICHHS O CBOIICTBAX, COCTaBE,
MOJlyYeHUH M O€30IacHOM HCIMOJNb30BAHUM BaXXHEMIIMX HEOPraHMYEeCKUX BEUIECTB B OBITY HU
MPAKTUYECKOH JESITEIBbHOCTH YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHHWI BBISBIATh XapaKTepHbIC MPHU3HAKU MOHATHH, yCTaHABIMBaTh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHS IIPU ONMMCAHUNA HEOPTAaHUYECKUX BELIECTB U UX
MIPEBPAILCHMI;

c(hOpMUPOBAHHOCTh YMEHHM HCHOIB30BaTh XMMHUYECKYIO CHUMBOJUKY JIJISl COCTaBIEHHUS (OpMyI
BEIIECTB U YypaBHEHHH XUMHUYECKHUX peakuui, cucremarndeckyto HomeHknarypy (IUPAC) u
TPUBUAJIbHBIE Ha3BaHUS OT/EIbHBIX HEOPraHMUECKUX BEIIECTB (YrapHbIi ra3, yIJIEKUCIbIM ra3, aMMHUaK,
raméHasi U3BeCTb, HeraleéHasi U3BeCTh, MUThEBAsI COJla, MUPUT U JIPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENENATh BAJICHTHOCTh W CTEMEHb OKUCICHHS XHMHUYECKHX
3JIEMEHTOB B COEAMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XHMHYECKOW CBSA3M (KOBaJIGHTHAs, WOHHas,
METaJNINYECKasi, BOIOPO/HAs) B COEAMHEHHUAX, TUI KPUCTAIUIMYECKON PEIIETKN KOHKPETHOIO BEIIECTBA
(aroMHas, MoJeKyJspHas, WOHHas, MeTaUIMuecKasl), XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI YyCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO HX
COCTaBy K ONpeAETEHHOMY KJacCy/Tpynie cOeluHeHHH (IPOCThIe BEIIEeCTBA — METAJIbl U HEMETAaJUIbI,
OKCH/Ibl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE THIPOKCU/IBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATh CMBICHI Tepuoaudeckoro 3akoHa J[. M. MenneneeBa u
JI€MOHCTPUPOBATh €T0 CUCTEMAaTU3UPYIOLIYI0, OOBSCHUTEIbHYIO U IPOrHOCTHUECKYIO (DYHKIUH;

c(OpMHPOBAHHOCTh yMEHHUI XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE AaTOMOB XMMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepuonmnueckoit cucrembl xumudeckux snemeHtoB JI. M. Menneneesa,
UCTIONB3YSl TOHATUSA «S-, P-, d-DIIEKTPOHHBIE OpPOUTAINY», «IHEPreTHUYECKUE YPOBHU», OOBIACHATH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMUMHUYECKHX 3JEMEHTOB M HUX COEIMHEHHW MO MNepuoaaMm u
rpynmnaM Ilepuonnueckont cucrtemel xuMuuyeckux anemenTos . . Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATh) OOIIHE XUMHUYECKHE CBOWMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KJIATh CYLIECTBOBAHME TI'€HETUYECKOW CBSA3U
MEXIy HEOPraHMYeCKHMMH BEIIECTBAMU C IOMOIIBIO YPABHEHUM COOTBETCTBYIOUIUX XUMHUYECKHX
peaKLHii;

c(hOpPMHPOBAHHOCTh YMEHHS KITaCCUPHUIIMPOBATh XUMUYECKHE PEAKINHU 10 PA3IUIHBIM MTPU3HAKAM
(uMciay M cocCTaBy peardpyrolux BeLIeCTB, TEIUIOBOMY 3(DQeKTy peakiuu, HU3MEHEHHIO CTeleHen
OKHCJICHUS DIIEMEHTOB, 00PaTUMOCTH PEaKIIMH, yUYaCTUIO KaTalu3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTaBISATh YPAaBHCHHUS PEAKIUW PAa3INYHBIX THUIIOB, IOJHBIC H
COKpalEHHbIE YPAaBHEHUSI PEaKIUil MOHHOTO OOMEHA, YYMThIBas YCJIOBHUS, IPU KOTOPBIX ATH pEaKLUU
HIYT 10 KOHILIA;

c(hOpMUPOBAHHOCTh YMEHHMI TMPOBOAUTH PEAKIUH, MOATBEPXKAAIOIINE KaueCTBEHHBI COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM MHYTEM HOHBI, HPHUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBaTh CYLIHOCTbh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKLUi
MIOCPEJCTBOM COCTABIICHUS AIIEKTPOHHOTO OajaHca STUX PEaKLnid;
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c(OPMHPOBAHHOCTh YMEHHH OOBACHATH 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOM peakiuu OT
pa3nuYHBIX (PAKTOPOB; XapakTep CMEIIEHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
Bozzeiictus (mpunuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE IPOLECCHl, JEXKallue B OCHOBE
MIPOMBIIIJIEHHOTO TOJyYeHHsI CEpHOM KHUCIIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTD IMpEICTaBICHHUM
00 00ImUX HAyYHBIX MPUHIMIAX U SKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOIUTH BBIUYUCIICHUS C UCTIOIb30BAHUEM MOHATHS «MaccoBast OIS
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUH I'a30B MPU XMMUYECKUX PEaKLHUSIX, MACChl BEIIECTBA UIIH
o0b&Ma ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce MM O0BEMY OJHOIO M3 YyYacCTBYIOIIMX B
peaKkuuy BELIeCTB, TEIIOBOro 3((exTa peaknuuu Ha OCHOBE 3aKOHOB COXPAHEHMS MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS YHEPTUU;

c(OpMHPOBAHHOCTh yYMEHUH CcOONIOAATh NpaBUIAa [IOJIb30BAaHMA XUMHUYECKOW MOCYIOM U
nabopaTopHbIM O0OpYJIOBaHUEM, a TaKXe IpaBuja OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKIMUSAMH TI0 BBIITOTHEHUIO 1a00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUN MJIAHUPOBATh U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT (pazIoKeHHE
IIEpOKCUJa BONOPOJAa B IPHUCYTCTBHM KaTaJM3aTopa, OIPEACIEHUE CpeAbl pPacTBOPOB BEILECTB C
MIOMOIIBI0 YHUBEPCAJIBHOIO MHMKATOPA, BIMSHHE DPA3JIUYHBIX (DAKTOPOB HAa CKOPOCTh XMUMHYECKOH
peaxIyu, peakiiui HOHHOTO 0OMEHa, KaueCTBEHHBIC pEeaKlMH Ha Cylb(ar-, KapOOHAT- U XJIOPUI-aHHOHBHI,
Ha KaTHOH aMMOHHS, PEIlIEHHE SKCIIEpUMEHTANbHbIX 3a/1ad 1o TemaMm «Metamie» u «Hemeranas») B
COOTBETCTBUM C IPAaBWIAMU TEXHMKH O€30MaCHOCTU MpHU OOpPALIEHHUHU C BEIIECTBAaMH M JIAOOPATOPHBIM
000py/I0BaHUEM, TPEACTABIATh PEe3ybTaThl XUMHUECKOrO 3KCIEpUMEHTa B (hopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKIUil U (POPMYIMPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIBTATOB;

c(OPMUPOBAHHOCTh ~ YMEHMH  KpUTHMYECKHM  AaHAJIM3UPOBATh XMMHMUYECKYI0 HH(pOpMaluio,
MOJIy4YaeMy0 U3 pa3HbIX UCTOYHUKOB (CpeCcTBa MacCOBOM KOMMYHMKaluU, IHTEpHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHHUI cOONI0AaTh MpaBUiia 3KOJOTHUECKH IeJIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW NEATENBHOCTH B IENIAX COXPAHEHUs CBOETO 370POBBS M OKPY)KAIOUIEH MPUPOAHOM
Cpelbl, 0OCO3HaBaTh OMACHOCTh BO3ACHCTBUS HA JKHUBBIC OPTaHM3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicst mokazatens [IJIK, moscHATP Ha mpuMepax crnocoObl YMEHBIIEHUS M IPEeJOTBPALLCHUS HX
BPEIHOIO BO3JEUCTBHS HA OPraHU3M YEJIOBEKa;

Uil 00yYaroImuXcsl ¢ OTPaHUYEHHBIMU BO3MO)KHOCTSIMHU 3[I0POBbS: YMEHHE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHMSI BEIIECTB U XMMUYECKUX SIBJICHUM;

IUIS CJIENBIX U CJIA00BUAAIMX O0YYAIOIUXCS: YMEHHUE UCIIONIb30BaTh PEIbEPHO-TOUCUHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins ans 3anvucu XumMuyeckux Gopmyt.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aeoB u TeM (un¢posBbIe)
Ne n/mn KonTpoabubl IIpakTH4eckn
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
e padoTnbl e padoTsbl
pecypcsl

Pa3gen 1. TeopeTuyeckne 0CHOBBI OPraHU4YeCKOH XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHS OPTAaHUYECKUX COCTUHEHUN A. 3 1 0
M. BytnepoBa

Hroro no pazneny 3

Paznea 2. YuieBogopoasbl

2.1 [IpenenbHbIE YIIIEBOJOPOIBI — AJTKaHbI 2 0 0
29 HenpenenbHble yIiaeBogOPOIbI: aTKEHBI, 6 0 |
aJKaIMEHbI, ATKUHBI
2.3 ApomMaTH4eCcKue yIrieBoa0pOIbl 2 0 0
24 [IpupoaHbie HCTOUHUKH YTIIEBOAOPOJOB U 3 | 0
uX nepepaboTka
Hroro no pazneny 13

Pa3nen 3. Kucjopoaconep:kaiue opranudeckue coeIuHeHust

3.1 Crnuptsl. deHon 3 0 0

19 Anpneruasl. KapOOHOBBIE KHCIIOTHI. 7 0 1

CrnoxxHbie 2pupbI

3.3 VYrieBoasl 3 1 0
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Hroro no pazneny 13

Paznen 4. A3oTcoaep:kamniue OpraHuvdecKue coeInHeHu sl

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 0 1

Hroro no pazneny 3

Pasnen S. BeicokoMoJIeKy/JIsSIDHBIE COEIMHEHUSA

5.1 ITnactmaccel. Kayuyku. Boigokna 2 0 1
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 3 4
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11 KJTACC

KosnvecTBo yacoB JIeKTPOHHbIE
HaunmeHoBaHHe pa3aeioB H TeM nudposbie
Ne i/m P Koutposibupl | Ilpakruuecku (upp )
NpOrpamMmbl Bcero o0pa3oBareJIbHbIC
e padoTnbI e padoTsbI
pecypchl
Paznea 1. TeopeTnueckne 0OCHOBbI XUMUH
Crpoenue atomoB. [leproguueckuii 3akoH
1.1 n Ilepuonnyeckas cucreMa XUMHYECKUX 3
anemenToB JI. 1. Menpaeneera
12 Crpoenue BemiectBa. MHOroodpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKLIUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumus
2.1 Mertannsl 6 1
2.2 Hemertannsl 9 1 1
)3 CBs13p HCOPTAHMYECKUX M OPTAHUYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. XumMus ¥ JKU3Hb
3.1 XUMHUS U )KU3HD 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosnvecTBo yacoB DJIeKTPOHHbIE
Ne Hdara nupposbie
Tema ypoka KoHTpoJbHBI IIpakTHYecKH
n/n Bcero U3yYEeHUS o0pa3oBare/ibHBI
e padoThI e padoThI e pecypenI
IIpenmeT oprannyeckoil XuMuu, e€
| P P 1 0 0 06.09.202
BO3HUKHOBCHUC, paSBI/ITI/Ie W 3HAYCHUC 3
Teopust CTpOCHHS OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1 0 0 13.09.202
OCHOBHBIE ITOJIOKEHUS 3
[Ipencrasnenue o knaccuduranuu
OpraHuyeckux BeuiecTs. HoMmeHkmarypa
3 P N P | 0 0 20.09.202
(cucTemarnueckas) ¥ TpPUBHAIbHBIC 3
HA3BaHUS OPTaHMYECKHUX BEIIECTB
AJNKaHBI: COCTaB U CTPOCHUE,
4 1 CTP | 0 0 27.09.202
TOMOJIOTHYECKUHN Psi 3
MeTtaH 1 3TaH — mpocTenme
5 P | 0 0 04.10.202
MIPEICTABUTENH AJIKAHOB 3
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 11.10.202
3
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OTWJIEH U PONUJIEH — MPOCTEUIINE

7 18.10.202
MPEICTABUTEIIN AJTKCHOB 3
ITpaktiueckas padora Ne 1. «Ilomyuenue

8 P p «lomy 25.10.202
STHJICHA ¥ H3YYCHHE €r0 CBOMCTB)» 3
Ankanuensl. byraauen-1,3 u

9 meTmioytaauen-1,3. [lonydenne 08.11.202
CHHTETUYECKOIO Kay4yKa U PE3UHBI 3
AJKUHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHMS, TOMOJIOTHUECKUI PSII.

10 p [eCiiH AR 15.11.202
AlnleTuieH — npocTenmii 3
HpCHCTaBI/ITeJ'II) AJIKUHOB
BBI‘-II/ICJICHI/ISI I10 ABHCHHUIO

1 vLio yp 22.11.202
XUMHNYCCKOU peaKIII/II/I 3
ApeHsl: 0eH301 ¥ TONyod. TOKCUYHOCTH

12 P 4 29.11.202
apeHoB

3
I'eneTnueckas CBS3b yYIIEBOIOPO/IOB,

13 YHICBOROPOA 06.12.202
NPUHAIICKAIINX K Pa3IMYHBIM KJIaccam 3
[TpupoHbIE NCTOYHHUKH YIICBOAOPOIOB:

MIPUPOAHBIN T'a3 U MONYTHBIE HEDTAHBIE

14 PHpOA YTHBIC HeQ 13.12.202

ra3bl, HeQTh ¥ MIPOIYKTHI €€ 3

nepepadoTKu
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[IpupoaHbIe HCTOUHUKH YTIIEBOIOPOIOB:
MPUPOHBIN Ta3 U MONYTHbIE HEPTIHBIE

15 R 20.12.202
rasbl, He)Th ¥ MIPOIYKTHI €€ 3
nepepaboTKu

16 KoHnTposnbHas pabota 1o paszneny 2712.200
«YI71€BOIOPOIBI» 3

17 [IpenenbHbIE OAHOATOMHBIE CITUPTHI: 10.01.202
METaHOJI ¥ 3TaHo1. BogoposaHas cBs3b 4

13 MHoroaToMHbI€ CIUPTHI: 3TUIEHIIIUKOIb 17.01.202
U TIIMLEPUH

4
DeHOII: CTPOCHUE MOJIEKYJIBI,

19 ¢du3nUecKre U XUMHUUECKIE CBONCTBA, 24.01.202
IPUMEHEHUE 4
Anpreruasl: GopManbaerus u

20 31.01.202
aneTanbaerua. AeToH 4
O/HOOCHOBHBIE NIpe/IeIIbHBIE

21 KapOOHOBBIE KUCIIOThI: MypaBbUHAS U 07.02.202
yYKCyCHast 4

” [IpakTyeckas pa6v0Ta No 2. «CpolicTBa 14.02.200
pacTBOpa YKCYCHOW KHUCIIOTBD) 4
CreapuHOBasi U OJI€MHOBAs KUCJIOTHI, KaK

23 MIPEICTABUTENH BBICIIUX KaPOOHOBBIX 21.02.202
KHCIIOT 4
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Mp11a KaK COJTA BBICIINX Kap6OHOBBIX

24 . 28.02.202
KHCJIOT, UX MOloIIee JeHCTBUE 4
CrnoxHble 3QUpbI KaK TPOU3BOIHbIE

25 KapOOHOBBIX KUCIJIOT. [ MapOIN3 CIIOMKHBIX 06.03.202
3¢upoB 4

26 JKupsr: ruiponus, NpuMeHEHHE, 13.03.202
Ouosoruyeckas pojb KUpOB 4
VYreBobl: COCTaB, KiIacCu(UKaIIHSL.

27 Bakneiiue nmpencTaBuTeNN: III0KO3a, 20.03.202
bpykTO3a, caxaposa 4
K

73 paxmai U LeJUTI0NI03a KaK MPUPOAHbIE 03.04.202
MOJINMEPHI

4

KontponwsHas pabora mo pazaeny

29 «Kucnopoacoaepxaume opraHu4ecKue 10.04.202
COCIUHEHUSY 4

30 AMWHBL: METHJIAMUH U aHWJINH 17.04.202

4

AMHWHOKHUCIIOTHI KaKk aM(OoTepHbIe

31 OpPraHUYeCKUEe COCTMHEHUS, UX 24.04.202
ouonornueckoe 3HaueHue. [lentuab 4

1 benku xak npupoaHeie 08.05.202
BBICOKOMOJIEKYJIIPHbIE COETUHEHUS 4
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13 OcHOBHbBIE IOHATHS XUMHH ) 1 0 0 15.05.202
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUIA 4
OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1 0 0 22.05.202
[ImacTmaccel, KayuyykH, BOJIOKHA 4

35 PesepBHbIit 1eHb 0 0 0 29.05.202

4

OBIIEE KOJIMYECTBO YACOB I1O0

[NPOI'PAMME 34 3 2
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YUYEBHO-METOINYECKOE OBECIHEYHEHUE OBPA3OBATEJIbHOI'O ITPOLLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WU.I., CnagkoB C.A., AkuroHepHoe obmiecTBo «M31arenpcTBo
«ITpoceemienue»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpoznor A.A., Jlyaun B.B.; mon penakumeit
Jlynuna B.B., OOmecTBO ¢ orpaHmueHHON OTBETCTBEHHOCTHIO «JIPODAY»; AkmmoHepHOE OOIIECTBO
«M3narenbctBo «IIpocBemienue
Terpanu 111 KOHCTIEKTOB, KOHTPOJIBHBIX/CAMOCTOSTEIbHBIX M MMPAKTUIECKUX PabOT

METOANYECKHUE MATEPHUAJIBI I YUUTEJIA

XUMUS: COPABOYHHUK JUIS IIKOJBHUKOB U OCTyHaroumx B By3sl. Kypc noaroroku k 'MA u non. BCTynur.
ucnsiTanusm B By3bl / H.JI. Cepmiosa, C.H. Kapramos, O.I. Pagyruna, A.I1. Koanyesa. - 2018 - 576¢.
Xumus / E.B. Kperimmnosuud. - Mocksa : Okemo, 2018. - 192 c. - (Harmsaasiii nIKodbHBIN Kypc: YI00HO 1
TIOHSITHO).

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU HHTEPHET
Buneoponuku ¢ onbitamu - http://school-collection.edu.ru/collection/?interface=themcol#76
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I. IMosicHuTEIBLHAA 3aNIHCKA

Pabouas oOpa3oBarenbHas mporpamMMa o ydyeOHOMy mpeaMeTy xumus Uit 11 kiacca cocraBieHa Ha
OCHOBaHUU CJIEAYIOINX HOPMAaTUBHO - IPABOBBIX JOKYMEHTOB:

»  @enepanbHblil 3akoH 0T 29 nexabps 2012 roga Ne 273 — @3 «O6 obOpazoBanuu B Poccuiickoit
denepanuny;

» @enepanbHblii  KommnoHeHT [locymapctBenHoro OOpasoBarensHoro Cranaapra o0riero
oOpazoBaHMsl YTBEPKIACHHBIM TpuKazoM MwuHoOpazoBanusi Poccun «OO0 yTBepKIeHHUH
(benepanbHOrOo KOMIOHEHTAa TOCYAAPCTBEHHBIX CTAHAAPTOB HAYaJIbHOTO OOIIEro, OCHOBHOTO
obmrero u cpennero (mosHoro) obmiero oopazosanus ot 05.03.04. Ne1089.

» Tabpuensn O.C. IIporpamma kypca xumuu ais8 8-11 kmaccoB o006meoOpa3oBaTeIbHBIX
YUpEKIEeHUN— 2-€ u31l., mepepad. u pom. — M.: JIpoda, 2015

* OcHoBHas oOmeoOpa3oBarenbHasl MporpamMma cpenHero oomero obpaszoBanus MBOY
IMamunackas COI;

*  VYuyebnsrit mman MBOY lamunckas COILl va 2019— 2020 y4yeOHblIii rog;

*  VueOnnrit kanengapb MBOY lllamunckas COILL na 2019-2020 y4eOHbIit To1I;

* Ilonoxenue o pabouell mporpaMme Y4eOHBIX KypCOB, MPEIMETOB, JUCLUIUIUH (MOIYJEi)
MBOY Illamunckas COLL.

* Pabouas mporpamMma OpHEHTHpPOBAHAa Ha HCIOJIB30BaHHUE Y4eOHO-METOJUUECKOr0 KOMIUIEKTa
nox penakimen O.C.I'abpuensna, A.B.Kymmosoii. M.: JIpoda, 2016

Y4eOHUK COOTBETCTBYET (penepabHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO 00pa3oBaTeNbHOTO CTaHIapTa,
umeer rpud «Pexomennosano MuHucTepcTBOM 00pa3oBaHus U HayKH PDy.

W3ydyeHne XuMHM SIBISE€TCA OAHMM M3 KOMIIOHEHTOB IIpoliecca pPa3sHOCTOPOHHETO pa3BUTHS U
BOCIHMTaHUSI OOYyYalOIIUXCS; CTAaHOBJIEHUS MX WHAMBUIYAJIbHOCTH;, CHOCOOHOCTH aJanTHpPOBaTbCcs U
MCIIONIb30BaTh CBOM MOTEHIMaN B BIOOpE JajbHElIIero oopa3oBanus, NpopeccuoHaIbHON AesITENbHOCTH,
a TaK)Ke peann3oBarh ceOsl B YCIOBUSIX COBPEMEHHOTO O0IIeCTBa.

IMenu u 3agaum:
N3yuenne XUMHHM CIIOCOOCTBYET DPEIICHHIO oOujell yenu €CTECTBEHHOHAYYHOTOo OO0pa3oBaHUS —
JIaTh €IWHOE TIPENCTaBICHHE O TMpHpoae, CcPOpMHUpPOBATH ECTECTBEHHOHAYUHYIO KapTUHY MHpAa,
MHPOBO33PEHHE M JKOJIOTHYECKYIO KYJIBTYpPY, a TaK)Ke BHOCUT BKJIAJ] B (JOPMHUPOBAHUE HPABCTBEHHOCTH,
JYXOBHOCTH, OOIIMX KIIOYEBLIX KOMIIETEHIIMI, B BOCIIMTAHHE pr,uomo61/1;1, SKOJIOTUYECKOH H
MOTPEOUTETHECKOM KYJIBTYPhI yUAIIUXCS.

N3yuenne XuMuu B CpeIHEH IIKOJIE TTPU3BAHO 00ECTICUNTh:
-pa3BuTHEe WH(POPMALMOHHBIX OOLIEyYeOHBIX YMEHHH, a HUMEHHO YMEHUH HaxoquTh, ITOHHUMATh,
nepepabarbiBaTh HMH(OPMALMIO M3 Pa3HBIX HWCTOYHUKOB, B TOM 4YHcle U3 ceTH HMHTepHeT, co3aaBarh
MYJIBTUMECOUAIIPE3CHTAINN, 3CCC U JP.,
-OCO3HAaHHE IIEHHOCTH XHUMUYecKOoW HH(poOpManuu M O0O0pa30BaHHs, 3HAYMMOCTH 3HAHUH XUMHU IS
Ka)KI0TO YeJI0OBEKa HE3aBUCUMO OT €ro Mpo(heCCUOHAIBHON 1eATeNbHOCTH;
-pa3BUTHE y YYalllUXCsl MHTEJUIEKTa, HDABCTBEHHOCTH, KOMMYHUKAaTUBHOCTH, TIOHUMaHUs OOIIECTBEHHON
SHAYUMOCTHU HAyKHW XHMHUU H e€ TEXHOJOru¥ KaK HMCTOYHHUKA NOJIYYCHUSA MHOTI'UX JKU3HCHHO BaXKHBIX
MPOAYKTOB U MaTepuasoB;
-(popMUpOBaHUE TTO3UTHBHOTO OTHOIIEHUS K XMMHH KaK BO3MOXKHOUW 00JacTH NambHEHIIEro XUMHUIECKOTO
oOpazoBanus 1 MPOGeCCUOHATBLHOMN TSI TEIIBHOCTH.

O0mas xapakTepucTHKa y4eOHOIo npeamera
ITporpamma 6a3oBoro kypca xumuu 11 kmacca oTpakaeT COBpEMEHHbIE TEHJICHIIMU B IIKOJIBHOM

XUMHYECKOM 00pa30BaHUM, CBSI3aHHBIC C pe(hOPMUPOBAHUEM CPETHEH IITKOJIBI.
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MeTomonornueckoil OCHOBOM MOCTPOCHHsI YU4EOHOTO COJEpKaHUsI Kypca XUMUU 0a30BOTO YPOBHS
JUISL CPETHEW IKOJIBI SIBUIACH WIS UHMESPUPOBAHHO20 KYPCA, HO He eCmecmeosHanus, a xumuu. Takoro
Kypca, KOTOpBI OMM30K W TOHATEH ThICSYaM POCCHUHCKHUX Y4YUTeNled W JOCTYNEeH W UHTEPECEeH COTHAM
TBHICSTY POCCUUCKHUX CTAPIIEKIACCHUKOB.

IlepBasi uness Kypca — 3TO GHYmMpunpeoMemuas unmezpayus y4eOHOM AMCUUIUIMHBL «Xumus»y. Wnes
TaKOW MHTErpaly AUKTYET CIeIyIONIyI0 O4epeaHOCTh U3yUeHHUs pa3/iesioB XuMuu: BHavyaie, B 10 kiacce,
M3y4aeTcs OopraHuueckasi XuMus, a 3areM, B 11 kimacce, — o01mas XuMusl.
Nzyuenune B 11 kmacce OCHOB OOIIEH XUMHUU TMO3BOJISIET C(HOPMUPOBATH y BBIITYCKHUKOB CpPEAHEH
LIKOJIbI MPEACTABICHUE O XUMHMHM KaK O LEJIOCTHOM HayKe, MOoKa3aThb €AMHCTBO €€ MOHATHM, 3aKOHOB U
TEOpHil, YHUBEPCATHLHOCTh W TMPHUMEHUMOCTh HMX KaK JUIsl HEOPTAHMYECKOW, TaK W I OPTraHWYECKOM
XUMUHU.
[Tomapnsronee OombmMHCTBO TecTOBBIX 3amaHuii EI'D (6omee 90%) cBs3anbl ¢ oOmed u
HEOpPraHU4YecKoM XumueH, a moromy B 11, BBIIYCKHOM Kilacce JIOTMUHEE U3y4yaThb MMEHHO 3TH pa3lieiibl
XUMUH, 9TOOBI MAKCHMAJIBHO TTOMOYb BBIITYCKHUKY MTPEOJ0IETh ATO CEPhE3HOE UCTIHITAHUE.
Bropas uznest kypca — 3T0 medxrcnpeomemuas ecmecmeeHHOHAYYHAs UHmMe2payus, TIO3BOJIAIONIAs Ha
XUMUYECKON 0a3e oO0beAMHUTH 3HAHMS (U3HKH, OMOJIOTHUU, Teorpaduu, SKOJOTHH B €IUHOE NMOHUMAaHUE
€CTECTBEHHOTO MHpA, T. €. CHOPMUPOBATH IETOCTHYIO €CTECTBEHHOHAYUYHYIO KAPTUHY MHUPA. ITO TIO3BOIUT
CTaplIEKJIACCHUKAM OCO3HATh TO, YTO O€3 3HaHWS OCHOB XMMHUHU BOCIIPHUITHE OKpY’KaIoLIero mupa Oyner
HETOJIHBIM. .
TpeTbst unes Kypca — 3TO uHme2payusi XUMUYECKUX 3HAHUL C 2YMAHUMAPHLIMU OUCYUNTUHAMU.
HUCTOPUEH, JIUTEPATYpO, MUPOBOU XyHOXKECTBEHHOW KYyIbTYpPOH. A 3TO, B CBOK O4Y€peib, MO3BOJSET
CpeacTBaMH y4eOHOro IpeaMeTa II0Ka3aTh pOJb XUMUU B HEXMMHMUYECKOM cdepe uenoBedecKoi
JeSITeIbHOCTH, T. €. MIOJIHOCTHIO COOTBETCTBYET T'yMaHU3AIMK U TYMaHUTApU3aluyd 00yYeHUsI.
Teopernyeckyro OCHOBY Kypca 0011ell XUMUU COCTABIISIOT COBPEMEHHBIE NPE/ICTABICHHUS:
1. O CTPOECHHMH BELIECTBA (MEPUOAUYECKOM 3aKOHE M CTPOCHHM aTOMa, THUIAaX XUMHUUYECKUX
CBS3E€H, arperaTHOM COCTOSTHUM BEIIECTBA, IMOJIUMEPAX M JTUCIEPCHBIX CHUCTEMaXx,
KaueCTBEHHOM U KOJTMYECTBEHHOM COCTaBE BEIIECTBA);

2. XUMHUYECKOM Tporiecce (KiracCupUKaMi XUMUYECKUX PEaKIUi, XMMHUYECKOW KMHETHKE
U XUMHUYECKOM  PaBHOBECHHM, OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  IPOIECCAX),
aJlanTUPOBAHHBIE TIOJ] KypC, PACCUUTAHHBIN Ha 2 U B HEJIEIIO.

3. @DaKTHYECKYI0 OCHOBY Kypca COCTaBISIOT OOOOIIEHHBbIE MPEICTaBICHHUS O Kiaccax

OpPraHUYECKUX U HEOPTraHWYECKUX COSIMHEHUN U UX CBOWCTBAX.

Takoe mocTpoeHne Kypca oOIIel XWMUU TIO3BOJSET TOJABECTH YYAIlIMXCS K TMOHUMaHHUIO
MaTepuaIbHOCTH M MTO3HABAEMOCTH MUpPA BEIIECTB, IPUUUH €r0 MHOTOOOpa3us, BCEOOIIEel CBA3H SABJICHUI.
B cBoto odepenp, 3TO JaeT BOBMOKHOCTh YYaIIUMCS JTy4dIlle YCBOUTh COOCTBEHHO XMMHUECKOE COIepKaHNe
Y TIOHSITh POJIb U MECTO XMMHH B CHCTEME HAayK O MPUPO]IE.

MecTo npeamera B 0a3UCHOM y4eOHOM IIaHe

bazucHbIil y4eOHBIN IIaH TPeIyCMaTpUBACT 00s3aTeNbHOE M3ydeHHe XuMun ¢ 8 mo 11 kimacc mpu 2-x
yacax B Hezemo. Obiee yucno yacoB — 276. Paboyass mporpamMma cocraBieHa Ha 1 y4yeOHBIH TOm.
[Iporpamma paccuntaHa Ha 69 yacoB ydeOHOro BpeMeHH (2 daca B Hemenro). O0bEM dYacoB  yueOHOM
Harpy3kd, OTBEAEHHBIX Ha OCBOeHHE paboueill mporpamMmbl ompenenéH yueOHbIM miaHom MBOY
[Mamunckas COI, COOTBETCTBYET bazucnomy yueObHOMYy (00pa3oBaTeIbHOMY) TJIaHy
0011e00pa3oBaTeIbHBIX YUpEKICHUN Poccuiickoit ®enepauuu, YTBEPKAEHHOMY  IPUKA30M
Muno6pazoBanuss PO N 1312 ot 09.03.2004.

HeHHOCTHI)Ie OPHUECHTHPBI COACPKAHUA y‘l66HOI‘O nmpeamera
Z[HH CO3HATCJIBHOI'O OCBOCHUSA IIPEAMCTA «XUMHS» B HIKOIbHBIM KypC BKJIIOYCHLI 00s13aTENLHBIE
KOMITOHCHTBI COACPIKAHUA COBPEMCHHOT'O XUMHUYCCKOT'O O6p330BaHI/I$II
1) XumudecKkue 3Hanus (TeOpeTI/I‘-ICCKI/Ie, MCTOAOJIOTMYCCKUC, NTPUKITAAHBIC, OITNCATCIIbHBIC — SA3BIK
HayKH, aKCHOJIOTUYECKUE, HICTOPUIECCKUE U JIP.);
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2) paznuunvle ymenus, Hagviku (00Iey4eOHBIC U CICITU(PUIESCKUE 10 XUMHUN );

3) yennocmuuvle omuoweHus (K XUMUH, )KU3HHU, TPUPOJIE, 0OPA30BAHHUIO U T. 11.);

4) onvim npoOyKmMuGHoU dessmenbHOCmuY Pa3HOTO XapaKkTepa, 00eCIIeYnBaIONINi pa3BUTHE MOTHBOB,
WHTEJIIEKTA, CIIOCOOHOCTEH K caMOopeaTi3alii | JPYTHX CBOWCTB JIMYHOCTH YICHHKA,

5) karoueswvie u yueOHO-XuMuyecKue KOMnemeHyuu.

B kauecTBe yeHHOCMHbIX OPUEHMUPOB XUMUYECKO20 0OPA306aHUs BBICTYTIAIOT O0BEKTHI, H3y4aeMbIe
B KypC€ XMMHUH, K KOTOPHIM Y ydaluxcsi JopMHUpPYyeTCs IEHHOCTHOE OTHOIIEeHUE. [Ipu 3ToM BemyIiyto poib
WTPAIOT TIO3HABATEIbHBIC IICHHOCTH, TaK KaK JIAHHBIA YYEOHBIM MPEIMET BXOIUT B TPYIITY MPEIMETOB
MO3HABATENHLHOTO [IUKJIA, TTIABHAS IEJIb KOTOPOTO 3aKII0UAETCsl B U3yUYEHUU MPUPOJIBI.

OCHOBY no3nasamenvbHblX YyeHHocmell COCTABISIFOT HAyYHbIC 3HAHWS, HAy9IHbIC METO/IbI IO3HAHUS, &
[IEHHOCTHBIE OPUEHTAINH, (POPMUPYEMBIC Y YUAIUXCS B IPOIECCE U3YUCHUSI XUMUHU, TIPOSIBIISIFOTCS:

® B [IPU3HAHHUH LIEGHHOCTH HAYYHOTO 3HAHUS, €r0 MPAKTUYECKON 3HAUUMOCTH, TOCTOBEPHOCTH;

® B I[CHHOCTH XMMHYECKUX METOOB UCCIICIOBAHMSI JKUBOM M HEXKUBOU TTPUPOIBI;

® B MOHUMAaHHUHU CJOXHOCTH W MPOTUBOPEUYUBOCTH CAMOTO TpoIlecca MO3HAHUS KaK W3BEYHOTO
cTpemiieHus k Mctune.

B xauectBe OOBEKTOB yewnocmell mpyoa u Ovlma BBICTYNAIOT TBOpUECKas CO3UIaTeIbHas
NeSITeNIbHOCTD, 310POBBI 00pa3 JKU3HU, a YEHHOCHMHble OPUEHMAYUU COOePHCaAHU KYpPCa XUMUU MOTYT
paccMmarpuBarbes Kak GOpMHUpPOBAHUE:

® YBAXKHUTEIHHOTO OTHOILIEHUS K CO3UAATENBbHOMN, TBOPUECKOM JEATENbHOCTH;

® [IOHHMMaHUs HEOOXOIUMOCTH 3IOPOBOTO 00pa3a KU3HH;

® T1oTpeOHOCTH B 0E3yCIOBHOM BBHITIOHEHHH MPAaBWI OE30MacHOTO WCIOJIh30BAHMS BEIIESCTB B
MOBCE/IHEBHOM JKU3HH,

® CO3HATEIHLHOTO BhIOOpa OymyIiel mpodeccnoHanbHOM NeATeTbHOCTH.

Kypc xumum ob6namaer peanbHBIMH BO3MOXXHOCTSIMH JJs1 (OPMUPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTABJISIOT MPOIIECC OOIICHNUs, TPaMOTHAs PEUb, a ICHHOCTHBIC OPUCHTAIINN
HanpaBleHbl HA POPMUPOBAHUE Y YUAIIUXCS:

® HaBBIKOB IIPABHJIBHOTO UCIIOJIb30BAHUSI XUMUYECKOM TEPMUHOJIOTUU U CUMBOJIUKU;
® TOTPeOHOCTH BECTH JIMAJIOT, BRICITYIIIMBATh MHEHHUE ONMIOHECHTA, YYaCTBOBATh B JIMCKYCCHUH;
® CroCOOHOCTH OTKPBITO BBIpaXaTh U apTyMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS

I1. Ilnanupyemblie pe3yJbTaThl OCBOCHHUSI Y1eOHOI0 IpeaMeTa.
B pesynbrare usyueHus: XuMuu Ha 0a30BOM YPOBHE YUEHUK JOJKEH 3HAMb/ROHUMAMb:

° BajKHeHIIMe XHUMHUYECKHe IOHATHA: BEUICCTBO, XMMWYECKUN JJIEMEHT, aroM, MOJIEKYIa,
OTHOCHUTEIIbBHAs  MOJIEKYJSIpHAas ~ Macca, HOH,  aUIOTPONUS,  HW30TONIBI, XMMHYECKas  CBA3b,
ANIEKTPOOTPHULIATETLHOCTh, BAJICHTHOCTh, CTETNIEHb OKUCIICHUS, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM,
BEIIECTBA MOJIEKYJSIDHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIMT W HEDIEKTPOJIMT,
WIEKTPOIUTUYECKAs AUCCOLMALMS, OKHUCIUTEIb WU BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBIICHHUE,
TEIIOBOM 3(P(PeKkT XMMHUYEeCKOM peakiuH, CKOPOCTh XMMUYECKOM peakluy, Karajau3, XUMHYECKOe
paBHOBecCHE, YIIIEPOIHBIN CKeJeT, (PyHKIMOHAIbHAS IPYIIa, U30MEpHsi, TOMOJIOTH;

° OCHOBHBIC 3aKOHBI XHMHH: COXPAaHEHHs MacChbl BEILECTB, IEKTPOIMTHUYECKOM IMCCOLMALNH,
MEPUOANYECKUI 3aKOH;

° OCHOBHbIE¢ TEOPHMH XMMHMHU: XUMUYECKON CBA3H, DJICKTPOIUTUYECKON NMCCOLMALMM, CTPOECHUS
OPraHUYeCKUX COCIMHEHUI;

° Ba’KHel e BelecTBAa M MaTepHabl: OCHOBHBIE METAJUIbI U CIUIABBI, CEpHAasl, COJIIHAsL, a30THAs,
YKCyCHasl KUCJIOTBI; II€JI04H, aMMHaK, MHUHEpajbHbIC yI0OpeHHs, MeTaH, 3TaH, alleTUIIeH, OEH30I1, 3TaHOII,
JKUPBI, MbUIA, TJIIOKO3a, cCaxapo3a, Kpaxmall, KieTyaTrka, OeJIKH, HCKyCCTBEHHbIE U CHHTETUUYECKUE BOJIOKHA,
Kay4dyKH, IIJIACTMACCBHI.
Ymemo
®HA3bIBATh U3yYCHHBIE BEILECTBA 10 KTPUBUAIIBHOW» WM MEXKIYHAPOJHOU HOMEHKIIATYpE;
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eonpeaesATh: BaJCHTHOCTh U CTEIIEHU OKUCIIEHHUS XUMHUYECKUX 3JIEMEHTOB. THIN XMMHUYECKOW CBSI3U B
COCIMHEHUSX, 3apsAll MOHA, XapakTep Cpelbl B BOAHBIX PAcTBOpPaxX HEOPTaHUYECKUX COCAMHEHMIA,
OKHUCJIUTEIb M BOCCTAHOBUTENb, NMPUHAMJIEKHOCTh BEIIECTB K Pa3IMYHbIM KjaccaM OpraHMYECKHX
COCIUHEHMI,

©XapaKTepU30BaTh >JIEMEHTHl MajbIX MEPHUOAOB IO IOJIOKEHHIO B Iepuonnyeckon cucreme /[, U.
MenneneeBa; oOmMe XUMHYECKHE CBOWCTBA METAUIOB,  HEMETaJlIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX U OPraHUYECKUX COEIUHEHMIA;

®00BSICHATBL: 3aBHCHUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS, IPUPOTY XMMHUECKOM CBS3U
(MOHHOM, METaJNTMYECKOH, KOBAJICHTHOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIuu U MOJIOKESHUS
XUMHUYECKOTO PaBHOBECHS OT pa3iIMyHbIX (PaKTOpOB;

OBLINOJIHATh XUMHUYECKUH IKCIEPUMEHT MO PACHO3HABAHUIO BAXHEWIIUX HEOPTraHUYECKUX U
OpraHMYECKHX BEIIECTB;

®IPOBOIUTH CAMOCTOSTENBHBIA IMOMCK XMMHUYECKOH WHGOpPMALMU C HCIOIb30BAHUEM pa3IMYHbBIX
MCTOYHHUKOB; HCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHHU i OO0paOOTKM U Mepenadyd XUMHYeCKOi
UH(OPMALIH U €€ MPECTABICHHS B Pa3JINYHbIX (OpMaXx.

HUcnonb30BaTh NpuOOpPeTEeHHbIE 3HAHUA W YMEHHMSI B MNPAKTHYECKOH [eATeJIbHOCTH H
NOBCEIHEBHOH KU3HU 1JIA:

© 00BSICHEHUS] XUMUYECKUX SIBIICHUHN, MPOUCXOASIINX B MPHUPOJIE B OBITY U Ha MMPOU3BOJICTBE;

® OTIpe/ieNIeHUs] BO3MOKHOCTHU MPOTEKAHUSA XUMUYECKHUX MPEBPAILIEHUH B Pa3IMUHBIX YCIOBUAX U OLEHKU
UX MOCJIECTBUH;

©5KOJIOTHYECKHU TPAMOTHOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

®OIICHKM BIIMSHUS XMMHUYECKOTO 3arps3HEHMs] OKpY)KarolleWd cpellbl Ha OpraHu3M 4eJoBeKa U JIpyrue
JKUBbBIE€ OPTraHU3MBbI;

® 0e3011acHOT0 OOpaIeHUs C TOPIOUYMMHU U TOKCHYECKUMH BEIIeCTBAMH, JJA0OPaTOPHBIM 000PYIOBaHUEM;

® [IPUTOTOBJIEHUSI PACTBOPA 3a/laHHOM KOHLIEHTpPAMH B ObITY M Ha IPOU3BO/ICTBE;

O®KPUTUYECKON OLEHKH JOCTOBEPHOCTH XHWMHUYECKOW HH(MOpMAIMK, MOCTYNAOMEH U3 pa3HbIX
HCTOYHUKOB.

III. Coaepxanune yueOHOro npeamera

Tema 1. Ctpoenue Bemecrtsa (18 uacoes)

OcHognbie ceedeHusi 0 cmpoenuu amoma. S1Ipo: MPOTOHbI U HEUTPOHBI. M30TOMBI. DIEKTPOHBI.
DOnekTpoHHass 000y0uka. DHepreTudyeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0UEK
aTOMOB D3JIEMEHTOB 4-r0 W 5-ro mepuoaoB nepuomuueckoi cuctemsl [l. M. MenaeneeBa (mepexomHbIX
snemMeHToB). [ToHsTHe 006 opOUTANSIX. S- U p-OpOUTANIU. DIEKTPOHHBIE KOHPUTYpallMi aTOMOB XUMHUECKUX
JJIEMEHTOB.

Ilepuoouueckuii 3axon J]. U. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpeitue . W.
MeHeneeBbIM MEPUOANYECKOTO 3aKOHA.

[Tepuonnueckas cuctema xumuueckux snemeHToB [1. M. MenneneeBa — rpadudeckoe oToopakeHue
MIEPUONYECKOTO 3aKOHA. PU3HUECKUIN CMBICIT MOPSAKOBOTO HOMEPA AIEMEHTA, HOMEPA IeproJia U HOMepa
rpynnsl. BaneHTtHble 31eKTpoHbI. [IpUuMHBI M3MEHEHUS CBOMCTB JIEMEHTOB B IEpUOAAaX M TIpyIIax
(TI1aBHBIX MOATPYIIIAX).

ITonokeHne BoROpoaa B IEPUOAUUYECKON CUCTEME.

3HayeHHe MEePUOAMYECKOT0 3aKOHA W NEPUOINYECKOW CHUCTEeMbl XUMUYeckux snemeHToB /J[. W.
MenpeneeBa nas pa3BUTHS HAayKHd U OHUMaHUS XMMHUYECKOW KapTUHBI MUpPAMOHHAA XuMuyeckas cés3b.
Karuons! u anuonsl. Knaccudukanus nonos. Monnsle kpuctaummyeckue pemeTku. CBoicTBa BEIIECTB €
9TUM THUIIOM KPUCTAJUIMYECKHUX PELIETOK.

Kosanenmnasa xumuueckas césa3b. DneKTpooTpULIATENIbHOCTD. [lonspHas 1 HenoisgpHas KOBaJCHTHbIE
cBs3u. Jlumonb. IlonsipHOCTH CBSI3M M MOJNAPHOCTH MOJEKYJIbl. OOMEHHBIH W JOHOPHO-aKIEHTOPHBIN
MEXaHHU3Mbl 00pa30BaHUsl KOBAJEHTHOM CBSI3U. MOJEKYNIIpHbIE U aTOMHbIE KPUCTAIIMYECKUE PELIETKH.
CBolicTBa BEIIECTB € ATUMH TUIIAMHU KPUCTAIIIMYECKUX PEILIETOK.
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Memannuyeckas xumuyeckas c6a3b. OCOOEHHOCTH CTPOEHHSI aTOMOB METAJIOB. MeTaanueckas
XMUMHUECKasl CBSI3b M METAJUIMUECKas KpucTajuinyeckas pemerka. CBoicTBa BEIECTB C 3TUM THUIIOM CBSI3H.

Booopoonas xumuueckas céazvb. MeXMONEKynspHas ¥ BHYTPUMOJIEKYJISIpHAs BOJOPOIHAS CBS3b.
3Ha4yeHHe BOJIOPOIHOM CBSI3U AJIsl OpraHU3alK CTPYKTYp OHOIIOINMEPOB.

Ilonumepwi. 1lnacTMaccel: TEpPMOIUIACTBI M PEAKTOIUIACTBI, MX MPEICTABUTENM WU INPUMEHEHHE.
Bonokna: npupoiHbie (pacTUTENbHbBIE U )KUBOTHBIE) U XMMHUYECKHE (MCKYCCTBEHHbIE U CUHTETHUECKHE ), UX
IIPEJICTAaBUTENN U IPUMEHEHNE.

l'azoobpasnoe cocmosanue eeuwjecmsa. Tpu arperaTHbIX COCTOSTHHS BOJBI. OCOOEHHOCTH CTPOCHUS
ra3oB. MoJsipHbIif 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HbIX MPUPOAHBIX CMECEW: BO3AYX, MPUPOAHBIN Tra3. 3arps3HeHHne arMocdepsl
(KUCTOTHBIE T0XKIM, TApHUKOBBIN 3 dekT) u 60oprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO/, KUCIOPO/, YIVIEKUCIBIN ra3, aMMHuak, 3TuiaeH. Ux
MoJy4eHue, coOupaHue 1 pacro3HaBaHue.

Kuokoe cocmosnue eeujecmea. Bona. Ilorpebnenue Boasl B ObITY U Ha MpOU3BO/CTBE. KeCTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEeHHUSI.

MunepanbHbIe BOJIbI, UX HCIIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LIEJISX.

Kunkne kpucTaisl U UX NIPUMEHEHHUE.

Tsépooe cocmosnue seujecmea. AMop(dHbIe TBEp/ible BELIECTBA B IPUPOJE U B KU3HU YEJIOBEKA, UX
3Ha4YeHHE U NpuMeHeHue. Kpucramnmueckoe cTpoeHHE BELIECTBA.

Jucnepcnvie cucmemsi. IlonsaTue o nucnepcHbIx cuctemax. JucnepcHast gaza M aucrepcUOHHAs
cpena. Knaccudukanuss AMCIEpCHBIX CHUCTEM B 3aBUCHUMOCTH OT arperarHoro COCTOSIHMS JMCIEPCHON
Cpebl M TUCTIEPCUOHHOM (ha3bl.

I'pybGoaucnepcHble CUCTEMBL: AIMYIBCHH, CYCIIEH3HH, a3PO30JIH.

ToHKOKCIIEPCHBIE CUCTEMBI: T€JIH U 30JIH.

Cocmas eewjecmeéa u cmeceii. BelecTsa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTB.

[TonsTe «1oms» U €€ pa3HOBUAHOCTU: MaccoBas (A0JIsI IIEMEHTOB B COEMHEHHUH, J0JIs1 KOMIIOHEHTA
B CMECH — J0JIsl MpUMeEceH, J10Ji1 pacTBOPEHHOIO BeLIeCTBa B pacTBope) U oObemHas. [lons BeIxoaa
MIPOAYKTA PEAKLUU OT TEOPETUUECKH BO3BMOKHOTO.

JemoncTpanuu. Pasnuunble QopMbl NMEpPHOAMYECKOM CHCTEMbl XMMHMUYecKux anemeHtoB [ WU.
MenpeneeBa. Mojienb KpUCTAUIMYECKOM pemieTku xyopuaa Hatpus. OOpas3ibsl MUHEpPalioB C HOHHOM
KpUCTANINYECKON PElIeTKOM: KaJlbluTa, ranura. Mojaenu KpUCcTaITIMYeCKUX PEIIETOK «CYXOro JIbJay (Win
Woma), anmasza, rpadura (mam  kBapua). Mogens wmomekyaslt  JIHK.  OG6pasusl  mimactmacc
(penonodopmanpaeruaHble, MOJINYpPETaH, MOJUITHIICH, TTOJIUIIPONNIICH, TOJTUBUHWIXJIOPUI) U U3ACIUS U3
HuX. O6pa3ibl BOJOKOH (IIEPCTh, IIENK, alleTaTHOE BOJIOKHO, KAaIllPOH, JIaBCaH, HEMJIOH) U U3/1eNIHs U3 HUX.
OOpa3upl HEOPraHWYECKUX IMOJUMEPOB (cepa IUIaCTUYECKas, KBapll, OKCHJ aJIOMUHHS, MPUPOAHbBIE
AJIFOMOCHITMKAThI). Mozens MoJIsipHOro o0beMa ra3oB. Tpu arperaTHbIX cOCTOsIHUS BOJbl. OOpa3iibl HAKUIN
B YalfHUKE M TpyOaxX IEHTPaIbHOTO OTOIUIeHHs. JKECTKOCTh BOMIBI U CIOCOOBI ee ycTpaneHus. [Ipubops! Ha
KHUIKUX KpucTamuiax. OOpasipl pa3IuyHbIX AUCHEPCHBIX CUCTEM: AIMYJIBCHM, CyCIIeH3H, a3po3oei, reneit
u 3onel. Koarymsauus. Cunepesuc. Opdext Tunnans.

JlaGopatopubie onbIThl. 1. KoHcTpynpoBaHue nepuOAMYECKONM TaOMUIBI 3JIEMEHTOB C
UCIOJIb30BaHUEM KapTouek. 2. OmnpeneneHyue TUna KpUCTalJIMYeCKON peIeTKH BEUIECTBA U OMKUCAHUE €T0
CBOMCTB. 3. O3HaKOMJIEHHE C KOJJICKIHEW IOJUMEpOB: IUIACTMAcC M BOJIOKOH M W3AENUs U3 HUX. 4.
HcnpiTanue BoAbl Ha JKECTKOCTb. YCTPAHEHHE >KECTKOCTH BOIbL. 5. O3HAKOMJICHHE C MHUHEpaIbHBIMU
BoJaMHu. 6. O3HaKOMJIEHHE C TUCIIEPCHBIMU CUCTEMaMHU.

IIpakTnyeckas padora Ne 1. [Tomydenue, coOupanue u pacro3HaBaHUE Ta3o0B.

Tema 2. Xumuueckne peakuuu (7 uacoe)

Paboune nporpammel yae6HOTO nipenmera «Xumusi. ba3oBeiii ypoeHs» Ha 2023-2024 yuebnsrii rom — 35 c1p.



Peakyuu, uoywue 6e3 usmenenus cocmasa eeujecms. ANIOTPONUs U aJUIOTPOIHbIE BUIOU3MEHEHUSI.
[IpyumHbl atoTpornuu Ha mnpuMmepe Moaudukanuii Kuciopoaa, ymiepona u ¢docdopa. O30H, ero
Ouosoruueckas pob.

N3omeps! u n3omepus.

Peakyuu, uoywue c usmenenuem cocmasa éewjecma. Peakiin CoeTUHEHUs1, pa3IoKeHUs, 3aMEIeHUs
n oOMEHa B HEOPraHUYECKOW M OpraHMYecKor XuMuH. Peaknuu 5k30- U dHAOTEpMUYEecKue. TeroBoi
P PEeKT XUMUUECKONW peakMi U TEPMOXUMHUYECKUE ypaBHEHUs. Peakiuu ropeHus, Kak YacTHBIM ciryudait
9K30TEPMHUYECKHUX PEAKIIHM.

Ckopocmv  xumuueckou peakyuu. CKOPOCTb XMMHUYECKOM peakUuu. 3aBHCHUMOCTb CKOpPOCTH
XMMHUYECKON peakuu OT MPUPOABI PearupyroluxX BEIIeCTB, KOHUEHTpPALWW, TEMIEpaTyphl, MJIOLIAAH
MIOBEPXHOCTH CONIPUKOCHOBEHUS M KaTtanu3aropa. Peakiuu romo- u rereporeHssle. [lonsTue o karanuse u
karanuzaropax. epMeHThI Kak OMOJIOrHYeCcKHe KaTaanu3aTopbl, 0COOEHHOCTH UX (YHKIIMOHUPOBAHUS.

Obpamumocms  xumuueckux peakyuti. HeoOpaTuMble U oOpaTuMble XUMHUYECKHE pEaKIUH.
CocTosiHHE XHMMHYECKOTO paBHOBECHs Ui OOpaTHMMbIX XUMHUYECKuX peakuuid. CrnocoObl cMmelieHus
XMMHUYECKOTO PaBHOBECHUS HAa MpUMepe CUHTe3a amMmuaka. [IoHsTHe 00 OCHOBHBIX HAay4YHBIX MPUHIIMIIAX
MIPOM3BOACTBA HA IPUMEPE CUHTE3a aMMHUaKa WM CEPHOU KUCIIOTHI.

Ponv 600b1 6 xumuueckoti peaxyuu. VICTUHHBIE pacTBOpbL. PacTBOpUMOCTb M KiaccuUKaIUsL
BELIECTB 10 TOMY MPU3HAKY: paCTBOPUMBIE, MaJIOPaCTBOPUMbIE U HEPACTBOPUMBIE BEILIECTBA.

ONEKTPOJINTHI U HEATEKTPOIUTHL. DJIEKTPOIUTHYECKas qucconuanus. KucioTsl, 0OCHOBaHMS U COJIU C
TOYKU 3pEHUS] TEOPUH ANEKTPOIUTUUECKON AUCCOIUALINH.

XHMMHYECKHE CBOWCTBA BOJBL: B3aUMOJECICTBUE C METAJNIAMU, OCHOBHBIMU U KUCJIOTHBIMU OKCUIAMH,
pasnoxeHue u o0pa3oBaHUE KPUCTALNIOTUAPATOB. Peakuuy ruparanuy B OpraHMueCcKoi XuMuu.

Tuoponus opeanuueckux u neopeanuveckux coeourenui. HeoOpatumblii rugponu3. OOpaTumsblid
TUAPOIJIA3 COJIEH.

I'maponns opraHMYecKUX COSAMHEHUN U €ro MPAaKTUYECKOE 3HAUEHUE JUIsl MTOJyYEHUS THIPOIU3HOTO
cnupra U Mbuta. buonoruueckast posib rUAPOIN3a B IJIACTUYECKOM M SHEPreTHUEeCKOM OOMEHE BELECTB U
JHEPIUU B KIIETKE.

Oxucaumenvro-eoccmanosumensvrvle  peakyuu. CreneHb okucieHus. OrnpenenaeHue CTENEHU
okucineHus 1o Qopmyne coenuHeHus. IloHsATHe 00 OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX DPEAKIUAX.
OxucieHue 1 BOCCTaHOBJIEHUE, OKUCIUTEIh U BOCCTAHOBUTEIID.

OnexTposn3. DNEKTPONIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC. DIEKTPOIN3 PACIIIIABOB
U pacTBOPOB Ha IpuMepe XJjopuaa HaTpusd. [IpakTruueckoe npuMeHeHHEe MEKTPOIn3a. DIEKTPOIUTHIECKOE
MOJy4YEeHHE aJIFOMUHMSL.

Hemouncrpanuu. [Ipepamenue kpacHoro ¢pocdopa B 6emsiii. O30HaTop. Momenu MoIeKylr H-OyTaHa
U u300yTaHa. 3aBUCHUMOCTb CKOPOCTH PEaKLUUH OT MPUPOAbI BEIIECTB Ha NpUMEpe B3auUMOICHCTBHUS
PacTBOPOB PA3IMYHBIX KHUCJIOT OAMHAKOBOM KOHLEHTPALMM C OJMHAKOBBIMH TpaHylaMHM IIMHKA U
B3aMMOJICHCTBUS OIMHAKOBBIX KyCOYKOB Pa3HBIX METAJUIOB (MarHus, IUHKa, ’KeJie3a) ¢ COISHOM KUCIOTOH.
B3aumogeiictBie pacTBOPOB CEpHOMl KHUCIOTBI C pacTBOpaMH THOCYIb(ara HATpus pa3IndHON
KOHLIEHTpAIMM U Temneparypbl. Mozaenb Kunsiuero cios. PaznoxeHue nepokcuia BOJOPOAA ¢ IOMOLIbIO
katanu3atopa (okcuma mapranna (IV)) m karamassl celporo msca u ceiporo kKaprodens. [Ipumeps
HEOOpaTUMBIX peakiuil, uaymux ¢ oOpa3oBaHMEM OCaJKa, ra3a WM BOAbl. B3aumoneiicTBue nutus u
Hatpus ¢ Bogou. [Tomyuenue oxcuma docdopa (V) u pacTBOpeHHE €ro B BOJIE; HCIBITAHUE MTOTYyUYESHHOTO
pactBopa jakmMycoM. OOpaslbl KpUCTaUIOTUApAToB. lVcmblTaHMEe pPacTBOPOB  BICKTPOJIUTOB U
HEAIEKTPOJIUTOB Ha MPEAMET JUCCOLMALMU. 3aBUCHMOCTH CTENEHHU 3JIEKTPOJIUTUYECKON JUCCOLMALUU
YKCYCHOH KHCJIOTBI OT pasz0aBiieHus pacTBopa. l'miaponus kapOuga kambuus. ['maponus3 kapOoHaToB
LIEJIOYHBIX MeTauloB M HuTparoB IuHKa wuiau cBuHuOa (II). Ilomywenwe wmbuta. Ilpocteiimue
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKLMU: B3aUMOACHCTBUE LIMHKA C COJSTHOM KHCIIOTOM M jKenesa C
pactBopoM cynbdara meau (II). Mozaens anekrponmsepa. Mogens JIEKTPOIU3HON BaHHBI JUIS TIOTYUYSHUS
QJIFOMUHMUSL.

Paboune nporpammel yae6HOTO nipenmera «Xumusi. ba3oBeiii ypoeHs» Ha 2023-2024 yuebnsrii rom — 36 c1p.



JlabopatopHble onbIThI. 7. Peakius 3aMenIeHus MEIH KEJIe30M B PacTBOPE MEAHOTO Kymopoca. 8.
Peaknuu, maymme ¢ oOpa3zoBaHumeM ocajka, raza ¥ Bombl. 9. [lomydeHuwe Kuciopoia pasiioKeHHUEM
MepoKCHIa BOJOpOaa ¢ MoMolsio okcuaa Mapranna (IV) u karanasel ceiporo kaprodens. 10. [Tomydenue
BOZIOpO/a B3aUMOJICICTBHEM KHUCJIOTHI C HTMHKOM. 11. Paznuunble ciyyan ruposinisa coeil.

Tema 3. BemecTBa u ux cBoiicTBa (8 uacos)

Memanner. B3auMonmelcTBHE METAUIOB C HEMETa/llaMH  (XJIOPOM, CEepOl U KUCIOPOIOM).
B3aumoneiicTBUEe IIETOYHBIX M IIETOYHO3EMEIBbHBIX METANIOB C BOMOW. OJIEKTPOXMMHYECKHHU P
HarpspKeHUH MeTaioB. B3auMoneicTBUe METayuIOB € pacTBOpPaMHU KUCIOT U COJE. AJIFOMUHOTEPMUSI.
B3aumogeiicTBue HaTpus ¢ TAHOIOM U (PEHOIOM.

Koppo3zust metannoB. [ToHsATHE 0 XUMHUECKOHN U AIEKTPOXUMHUYECKON KOppo3uu MeTaiioB. CriocoObl
3alIUThl METAIJIOB OT KOPPO3HUH.

Hememannvi. CpaBHUTEIbHASI XapaKTEPUCTHUKA TaIOTEHOB KaK HanOosee TUITUYHBIX MPEeICTaBUTENICH
HeMeTaJIoB. OKHCIUTETbHBIE CBONCTBA HEMETAJIOB (B3aMMOJEHCTBHE C METaUIaMH U BOJIOPOIOM).
BoccranoBuTenbHbIE CBOWMCTBA HEMETAIOB (B3aMMOJEHCTBHE ¢ Ooliee 3JIEKTPOOTPHUIATEIHHBIMU
HEMETAJIJIAMHU U CJIIOKHBIMH BEIIECTBAMHU-OKUCITUTEISIMU ).

Kucnomer Hneopeanuueckue u opeanuueckue. Knaccudukamusi KUCIOT. XHUMHUYECKHE CBOMCTBA
KHUCJIOT: B3aWMOJEHCTBUE C METajulaMH, OKCHUJIAMH METAaJUIOB, THUJPOKCHUJIAMH METAJIJIOB, COJISIMH,
cnupramu (peakuus dtepudukamnmm). OcoObie CBOMCTBA a30THON U KOHIIEHTPUPOBAHHOMN CEPHOM KUCIIOTHI.

Ocnosanus HeopeaHudeckue u opzanudeckue. OCHOBaHUSA, UX Kiaccupukanus. XHUMHUYECKHE
CBOMCTBAa OCHOBAaHMWI: B3aMMOJEHCTBUE C KUCIOTAMH, KUCIOTHBIMM OKCHJIAMU U cojisiMU. Paznoxenue
HEpPACTBOPUMBIX OCHOBAHUU.

Conu. Knaccudukanus coneil: cpeqHHe, KHUCIble W OCHOBHBIE. XHUMHUYECKHE CBOWMCTBA COJCH:
B3aUMOJICHCTBUE C KUCJIOTAaMHU, IIEJI0YaMu, MeTauiaMu U coiisiMu. [IpencraBurenu coneil 1 UX 3HAYEHHUE.
Xnopua Hatpus, kapOoHaT kanblus, (ocdar kampius (cpeaHHe CONM); TUAPOKAPOOHATHI HATPUS U
aMMOHUS (KHCJIbIE COJM); ruapokcokapooHat Meau (1) — manaxut (ocHOBHas! cOIb).

KadecTBeHHbIE peakluud Ha XJIOpUI-, CyiabdaT-, U KapOOHAT-aHHOHBI, KATHOH aMMOHHUS, KaTHOHBI
xenesa (I11) u (I1I).

Tenemuyeckas c6s13b6 MedHcOy KIACCAMU HEOPSAHUYECKUX U Opeanuyeckux coeourenui. IloHarue o
TEHETUYECKOW CBSI3M M I'€HETHYECKUX psAlax. | eHeTuYecKkui psaj MeTtaa. [ eHeTH4ecKui psii HemeTasa.
Oco0eHHOCTH TeHETUYECKOTO Psijia B OPTaHUUECKON XUMUH.

demoncTrpauuu. Komnekuust oOpasiioB MetayioB. B3aumonelicTBie HATpus U CYpPbMBI C XJIOPOM,
xKene3a c cepoil. [opeHrMe MarHuss M allOMHHHUS B KucJIoponae. B3aumonelcTBHe IMIEI0YHO3EMETbHBIX
METaJNIOB ¢ BOJOW. B3auMonelicTBrue HaTpHsl ¢ ITAHOJIOM, LIMHKA C YKCYCHOW KUCIIOTOW. ATIOMUHOTEPMHUS.
BzaumoneiictBue Meau ¢ KOHUEHTPUPOBAHHOM Aa30THOM KHUCIIOTOM. Pe3ynbrarbl KOppO3WHM METAJIOB B
3aBUCUMOCTHU OT YCJIOBHH ee mporekaHus. Kommekmus o0pa3ioB HeMeTawioB. B3anmoaencTBrue XJI0pHOH
BOJIbI C pacTBOpoM Opomma (noauaa) kanus. Kosnekiusi IpupoIHbIX OpraHMuecKuX KUciaoT. Paz6aBnenue
KOHLICHTPUPOBAHHON CEpHOM KHCIIOTHL. B3anmoneicTBHe KOHLEHTPUPOBAHHOM CEPHOM KHUCIOTHI €
caxapoM, IeJUTIoN0o30 W Menpto. OOpasubl TPUPOAHBIX MHHEPAJTIOB, COMAEPKAIIMX XJIOpUI HATpus,
kapOoHat Kanbims, Gocdar kampmmsa u rugpokcokapbonar meau (II). OOpasubl MUIIEBBIX TPOIYKTOB,
CoZiepKalluX TUAPOKApOOHATHI HATPUS M aMMOHUS, WX CIIOCOOHOCTh K Pa3jOKEHUIO MPU HArpeBaHHH.
lNamenue conpl ykcycom. KauecTBeHHBIE peaKIIuy Ha KATHOHBI U AHUOHBI.

JlabopatopHble onbIThl. 12. McnbiTaHue pacTBOPOB KUCJIOT, OCHOBAHHMM U COJIEW MHAMKATOpPaMHU.
13. BsaumopeiicTBue CONSIHOM KHMCIOTBI M pacTBOpa YKCYCHOM KHCJIOTBI C MeTaulamu. 14.
B3anmopneiicTBue COISHOM KUCIOTHI U pacTBOpa YKCYCHOM KHUCJIOTHI € OCHOBaHUAMMU. 15. B3aumozeiictBue
COJITHOM KHUCJIOTBHI U PacTBOpa YKCYCHOUM KUCIOTHI ¢ coisiMu. 16. [lomyueHue u cBOMCTBa HEPACTBOPUMBIX
ocHOoBaHuM. 17. I'maponu3 XJIOPUAOB M alLIETATOB WIEJOYHBIX MeTauioB. 18. O3HakoMieHue ¢
KOJJIEKIIMSIMU: ) METaJUIOB; 0) HEMETAJUIOB; B) KHUCIIOT; T') OCHOBAHHI; /1) MUHEPAJIOB U OMOJOTUYECKHUX
MaTepHuasoB, COIEPKAIINX HEKOTOPBIE COJIH.
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IIpakTnyeckass padora Ne 2. PemeHue -SKCIEPUMEHTANbHBIX 33/7a4 Ha HWACHTU(PHUKAIMIO
OpPraHMYECKHX U HEOPraHUYECKUX COCTUHEHUH.

Tema 4. Xumus u :ku3nb (1 uac)

IV. YueOHO-TEeMAaTHYECKHUH MJIAH.

CopneprkatenbHasi JIMHUS: €CTECTBO3ZHAHUE
[IpeameTHas 061aCTh: XUMUS
KonnuecTBo wacoB Bcero: 69

KommuecTBo yacoB B Heneno: 2

Ne HaumenoBanue pasneno u | KonmuectBo B TOoM 4ncie Ha:
ILIL | Tem JacoB Ha VYpokwu [TpakTudeckue | KonTponbHbie
paznen pabOTEI pabOTEI

1 Tema 1. Crpoenne 32 30 1 1
BemiecTBa (32 yac)

2 Tema 2. XuMH4YeCKHe 18 17 - 1
peaxkuuu (18 uacos)

3 Tema 3. BemecTrBa n 16 14 1 1
uX cBoiicTBa (15 u)

4 Tema 4. Xumusg u 3 3 - -
JKU3Hb (3 uaca)

5 NUTOI'O 66 61 2 3

V. MarepunaJjibHO - TeXHMYECKoe obecnedeHne 00pa3oBaTeibHOIO mpouecca.
Memoouueckue nocoousn:

1. «[Iporpamma mo xumuu s 8-11 kimaccoB o6meodpazoBarensHOM mkoIb»,2012 rox, M.: JIpoda ,
2012 r.
2. Amtopckas mporpamma kK yueOHukam noj peaakiueit O.C.I'abpuensna, A.B.Kymosoit. s 511

KJIacCOB 00111€00pa3oBarenbHbIX yupexaenui M.: JIpoda,2010
3. Yuebnuk «Xumus» 11 knacc O.C.I'abpuensu, M.: Jlpoda, 2016 1.
4. Kuura ans yuurens «Xumus 11» O.C.I'abpuenss, M.: Ipoda, 2012 .

Meouapecypcor:

1. Buneo ypoxu «Xumus 11 kimace»
Texnuueckue cpedocmea odyuenun:
1. Kommerorep, mpoekTop, 3KpaH
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IMPUJIIOXKEHHE Ne 1
KanenpapHo-remaruyeckoe nJiaHupoBaHue

Tema ypoka Jara Kon-B | [Ipumepnoe 1/3
[lnan dakr | 0
4acoB
Tema 1. Ctpoenne Bemecrna (18 gac)
1.Tema ypoka: 06.09 1 §1
BBOAHBIN HHCTPYKTaX IO TEXHUKE ynp. 1,2 ctp. 12
0€301acHOCTH.

Crpoenue atoma
ATOM — CIIO)KHas YacTHUIA

Tun ypoka:

VYpok u3ydeHus: HOBOro Marepuaia
2. Tema ypoxka:

CocrosiHUE AIIEKTPOHOB B aTOME.
DneKTpoHHasi KOHQUrypanus aToMOB
XUMHNYCCKUX 3JICMCHTOB

Tun ypoka: KoMOMHHPOBAHHLIN VPOK

3.Tema ypoka: 13.09 1 § 2, cooOrienue
BanenTabele BO3MOXKHOCTH aTOMOB
XUMHUYECKUX HIIEMEHTOB

Tun ypoka:

VYpok u3ydeHuss HOBOro Marepuaia
4.Tema ypoka:

[Ieprnonnueckuil 3aK0H ¥ NEPUOANYECKAS
CHUCTEMA XMMHUYECKUX JIEMEHTOB
Jd.N.MenneneeBa u CTpOEHHE aTromMa

[Ipennochiku OTKPBITHS IEPUOIUYECKOTO
3akoHa. OtkpeiTue J.M1.MenneneeBbm
ITeprognueckoro 3akona JI.11.MenneneeBa

Tun ypoka:
KoMOHHUpPOBaHHBIHN ypOK

5.Tema ypoka: Ileprnoanyueckuii 3aK0H U 20.09 1 §2,
CTPOEHHUE aToMa WHJUBUTyaJIbHbIE
3a/laHus
Tun ypoka:

KomOunupoBaHHbIii

Ypok

6.Tema ypoka: Ilepuoanueckas cucrema
XMMHYECKHUX JIEMEHTOB U CTPOEHUE aToMa

Tun ypoka:
KomOunupoBaHHbIii

YPOK
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6.Tema ypoxka: [lepuoauyeckas cucrema
XUMHUYECKHUX IEMEHTOB U CTPOEHUE aToMa

Tun ypoka:
KoMOuHMpOBaHHBII

YpoK

27.09

§2,
WHIVMBUTyaIbHBIC
3aJaHMUsL.
CcO00IIEHUS

7.Tema ypoka:

3nauenue [lepuoanyeckoro 3akoHa |
[Tepuonuueckoi CUCTEMbI XUMHUECKUX
snemenToB JI.M.MenzaeneeBa

Tun ypoka:
CEMHHApP

04.10

§ 2.

8-9.Mounnas cBa3e. MonHas
KpUCTAJUTMYECKasl PEIIeTKa

Tun ypoka:
Ypok uszydeHus
HOBOI'O Marepuajia

11.10

§3, ynp.3-5, 7-9

10-11. Tema ypoxa: KoBaneHTHas
XUMHUYECKasd CBA3b . aTOMHaA U
MOJIEKYJISIPHAsL KPUCTANINYECKNE PEILETKH.

Tun ypoka:
KoMOuHMpOBaHHBIN

18.10

§4. Yp.
1,2,4,7,8.
CooOmmenns

12. T'ubpuanzanus opOuTaneit u reoMeTpus
MOJIEKYIT
Tun ypoka - KOMOMHHPOBAHHBII

25.10

§4. 3anucu

13-14.3aK0H ITOCTOSTHCTBA COCTaBa
BellecTBa. Pacuersl, CBI3aHHBIE C IIOHATHEM
«MaccoBas J0JIs PJICMEHTA B BEIIECTBEY
Tun ypoxka

KOMOMHUPOBAHHBIN

08.11

§12(no
Marepuaa o
MacCOBOH J0JIe
KOMIIOHCHTA B
cMmecu) yop.1-5

10

15.Tema ypoka: Merannudeckas CBsI3b .
Metannuueckas KpucTaUIMuecKasl pelieTka

Tun ypoka:

KoMOuHUPOBaHHBIH YPOK
16-17.Tema ypoka:

BonoponHnas cBsi3b

Enunas npupona XUMUYECKUX CBSI3el

Tun ypoka:
KoMOMHMPOBaHHBIN YPOK

15.10

§5, ymp. 2-5

CooOmmenns

11

18-19. Ilonumepsl OpraHudecKue u
HEOpraHUYECKUe

Tun ypoka KOMOMHUPOBAHHBIN

22.11

§7. Yap. 1-4, 6
COOOIIEHNS
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12 | 20-21. I'a3000pa3HOe COCTOSIHKE BEIIECTRA. 290.11 §8, ymp.1, 7-9.
[Tpupoansie ra3000pa3HbIe CMECH: BO3AYX U Coo0mmeHus
MIPUPOJIHBIN a3
Tun ypoka:

KoMOMHMpPOBaHHBIN YPOK

13 | 22-23. TlpencraBuTtenu ra3oB, M3y4eHUE UX 06.12 §8. Ymp.11,12
CBOJCTB.

Tun ypoka: CooOmmeHus
KoMOMHMpPOBaHHBIN YPOK

14 | 24. IIpakTnyeckas padora Nel. 13.12 WHauBHyanbHbI
«IlosryyeHue u pacno3HaBaHue ra3oB € 3aJlaHus -
(Bomopoa, KUCIOPOI, YITIEKUCIBIN Ta3, coo0IIeHus
aMMHUaK, ITUJIEH)

Tun ypoka: npakTUueckas padbora

15 | 25-26. Xunkoe coctosHue BemecTBa. Boja. 20.12 §9, ynp.1,2, 6-8.
Kunkue kpuctamisl. MaccoBas 10515 CooOlurenns
PacTBOPEHHOIO BEILECTBA.

Tun ypoka:

KomOuaMpoBaHHbIN ypOK

27-28. TBeproe COCTOSIHME BELIECTBA.
AmopdodHusbie BenecTBa. CocTaB BenecTsa U
CMECEH.

Tun ypoka:

KoMOMHUPOBaHHBIN YPOK

16 | 29. JluctiepcHble CUCTEMBI 27.12 §11, ynp.1-8

cooO0IIeHus
Tun ypoka:
Ypok U3ydeHust HOBOTO MaTepuaia

17 | 30. O000IIIeHnEe U cucTEMAaTU3ALMS 3HAHUN 10.01 §1-12
1o Teme «CTpoeHHe BEIEeCTBa
Tun ypoka:

Ypok 000011eHNs B CHCTEMATHU3aIliN 3HAHUHI

18 | 31.KonutpoabHasi padora Ne 1 mo reme 17.01 §moBTOpeHue
«CTpoeHue BeleCTBA
Tun ypoka : KOHTPOJIbHBIA YPOK

Tema 2. XumMudeckne peaknu (7 4acoB)

19 | 1-2.Knaccudukanuss XaMHUUECKUX pPEaKIuii B 24.01 §13, ynp 1,2,5
HEOPraHUYEeCKON U OPraHN4EeCKOU XUMUU §14, ynp. 1-4
TUIT YPOKA : CooOrmieHust
M3ydenne HOBOro Marepuaia

20 | 3-4. CKkopoCTh XMMUYECKOU peaKInu 31.01 §15, yop. 1,3,6,7
TUIT YPOKA : CooOmieHust
M3ydenne HOBOTO MaTepHaja

21 | 5-6006paTuMOCTh XMMUYECKUX PEAKIIUH. 07.02 §16, ynp.1-6

XHUMHUYEeCcKoe PaBHOBECHEC
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CooOmmenns

THUIT YPOKA :
N3yuenue HOBOro mMarepuania,
KOMOMHUPOBAHHBIH

22 | 7. Ponb BO/IBI B XUMHUYECKHUX PEAKIIHUSIX 14.02 §17,

ymp.1,2,3,4,5.

KoMOuHMpOBaHHEII 3anucu
8-9. DneKkTpoauTUUeCcKasi IUCCOIUAIINS COOO0IIIEeHUS
Tun ypoka: KOMOMHUPOBAHHBIN

23 | 10-11. 'maponu3 opraHUYECKUX U 21.02 §18, ymp. 1,3-5
HEOPraHMYECKHUX COCTUHEHHIM CooOuieHus

Tumn ypoka: ypok u3y4eHHs] HOBOTO
MaTepuaa

12-13 OKHCIUTEIBHO-BOCCTAHOBHUTEIIHLHEIC
peakiuu

Tun ypoka: KOMOMHUPOBAHHBII

24

14-15.Onexkrponus 28.02

Ypok u3ydeHust HOBOTO MaTepuaia
16.0000111eH1IE U cUCTEMAaTU3aIAA 3HAHUN
10 TEME.

Tun ypoka:
Ypok 00001ICHUS U CHCTEMAaTH3aIliH 3HAHUHI

§ 19 no koHIa,
ymp.5-8

25

17.KonTpoanHast padora Ne2 no reme: 06.03
«XHMHYeCKHUE peakium»

Tun ypoka:
YpOK IPOBEPKHU 3HAHUK U YMEHHI

IToBTOpEHue.
CooOlurenns

Tema 3. BemecTBa n ux cpoiictna (8 4)

26

1.Knaccudukanus HeopraHu4ecKux 13.03
COEUHEHUN

Tun ypoxa

VYpok u3yyeHus HOBOro Marepuaia
2.Knaccuduxanust opraHuueCcKux
COEUHEHUN

Tun ypoxa

Ypok u3yyeHus HOBOTO Marepuasa

3armcu

27

3-4 MeTtasibl 20.03
Tun ypoka: KoOMOMHUPOBAHHBII
5.Koppo3us meTannos

Tun ypoka: KOMOMHHUPOBaHHBIN
6-7. Hemeramibl

Tun ypoxka: VII3Y
8-9.Kuciaotsl HeOpraHuyeckue u

OpraHu4yecKue

§20, ynp.1-6

CooOmmenns
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Tun ypoxa
KomOuHMpOBaHHBIN YPOK

28 | 10. OcHOBaHUs HEOPTraHUYECKUE U 27.03 §23, ynp.1-5
OpTaHHYECKHE
Tun ypoxa
KoMOMHUPOBaHHBIA YPOK

29 [ 11-12. Commn 10.04 §24, ymp.1-5
Tun ypoxa
KoMOMHUPOBaHHBIH YPOK

30 | 13.I'eneTnyeckast cBsI3b MEXKy KlaccaMu 17.04 §25, yop.1-5
HEOPTaHUYECKUX U OPTaHUIEeCKUX MOJITOTOBUTKCS K
COEMHEHMI IT.P.Ne2
Tun ypoxa
Ypok 0600111eH s U CHCTeMaTH3aIluu 3HAHUI

31 | 14.]IpakTnuyeckast padora Ne2 24.04 Ortuer o I1.P.
«Mnentudukanus HEOPraHUYECKUX
BEIIICCTB
Tun ypoka
IIpakTnyeckas padora

32 | 15.0600meHue 1 cucTeMaTu3anus 3SHAaHHA 08.05 §20-25
0 TeMe. MOJTOTOBUTHCS K
Tun ypoka K.P. Ne3
Ypok 00001IeHHS ¥ CHCTeMAaTH3aIliy 3HAHUI

33 | 16. KonTpoabHasi padora Ne 3 rio teme 3 15.05 [ToBrOpenue
«BerecTBa 1 UX CBOMCTBa» Coo0mienus

Tun ypoxka: nposepka 3YH

Tema 4. Xumus ¥ ;ku3Hb (1

Jyaca)

34

XUMUA U IOBCEIHEBHAS KU3Hb YEIOBEKA
2-3.XuMus, SKOJIOTHSI W MPOU3BOACTBO

22.05
29.05

E [JOKYMEHT noAnuncaH 3neKTpoHHoM LndpoBol NOAMUCHI0
VSHP EDS GEN 1, yHVKaNnbHbIV KOY JOKYMeHTa:

257E-5DCA-2FBA-KZIlIS

[lata nognucaHmns:
Mognwncan:

4oy «BLUM», MHH: 6950190463
01.02.2024 16:02 MSK
JeHwncoBa E. A.
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