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IosicuuTebLHAs 3aNIUCKA

Pabouast mporpaMma mo XuMu# 6a30BOT0 YPOBHS CPEAHET0 00IIero o0pa3oBaHus s
obyuatomuxcst 10-11-x kmaccoB MBOY COII CIT «Ceno bynaBa» paspaborana B
COOTBETCTBHUH C TPEOOBAHHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (enepalbHOTO
rocyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAApTa CPEeJHEro o0ero 00pa3oBaHus»
(c M3MeHeHUsAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaepaibHOn
00pa30BaTeNIbHON IPOrpaMMBbl CPEIHET0 0OLIEro 00pa3oBaHUAY;

e mnpukaza MunmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3alK U OCYLIECTBICHHS 00pa30BaTENbHOM JEATEITLHOCTH 10 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pPa30BaTEIbHBIM ITPOTPaMMaM
HAyaJIbHOT0 00IIEro0, OCHOBHOI'O OOILEro M CpeHEero oouiero o0pa3oBaHus»;

o Konuenuuu npenogaBanusi yaeOHOro npeamera « Xumus»,

o Konuenuun sxonoruyeckoro o0pa3oBaHus B cuctemMe o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aHIM
BOCIIUTaHMsI U 0O0Y4YEHHUs, OTAbIXA U 03JOPOBICHUS JAETEH 1 MOJIOJICKI,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (HiK) OE3BPETHOCTH IS YeTIOBeKa (hpaKTOPOB CPebl OOUTAHUS,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CpeIHEro 001Iero 00pa3oBaHus, YTBEPKICHHOTO MPUKA30M
MBOY COII CII «Ceno bynasay,

e (enepasibHON pabouelt TPOrpaMMbl IO y4eOHOMY MPEaMETY «XUMHUsI» 06a30BOTO
YPOBHH.

Pabouas nporpaMma opreHTHPOBaHa Ha IieJIeBble IPUOPUTETHI, CHOPMYITUPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanuss MbOY
COIII CIT «Ceno bynasay.

ITporpamma o XMMHU Ha ypOBHE CpeHEro o0I1ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoit
®denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOEHU (penepanbHOil 00pa3oBaTeIbLHOM
nporpammel cpeanrero oomero oopasosanus (OOIT COO), npeacraBneHHbx B PenepaisHOM
rocygapcTBeHHOM oOpa3oBarensHoM cTangapte COO, ¢ yuetom KoHrmeniuu npenogaBanust
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNIbHBIX opranusanusax Poccuiickoit denepanmy,
peann3yImMx OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI, H OCHOBHBIX ITOJIOKECHHHA
«Ctpareruu pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nepuon o 2025 roga»
(pacnopspxenue IIpaButensctBa P® ot 29.05.2015 Ne 996-p).

OcHOBY MOJX0/I0B K pa3pabOTKe MPOrpaMMBbI 10 XUMHUH, K OTIPEICTICHUIO 00IIEeH CTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHS 00YJarOIIUXCS CPEeCTBAMHU Y4eOHOTO IIpeaMeTa
«Xumust» st 10-11 kiraccoB Ha 6a30BOM YPOBHE COCTABHIIN KOHIIENITYAIbHBIE TIOJIOKEHUS



@I'OC COO o B3auM000yCIOBICHHOCTH LIENIEH, COIepKaHMsl, PE3yJIbTaTOB O0yYeHHS U
TpeOOBaHMH K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTy4yaeMOoe BBITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHM3alMH, ABJISETCS HEOTHEMIIEMOM YaCThIO X 00pa30BaHHOCTU. OHO CIYXKHUT
3aBEpIIAIOIIMM ITAIIOM Peaji3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUECBBIX
[IEHHOCTEH, MPUCYIIUX IIETIOCTHON CHCTEMEe XMMHYECKOTO 00pa30BaHUs. DTU IIEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPUPOIbI, (POPMHPOBAHUST MEPOBO33PEHHS U OOIICH KYJIbTYPhI
YeJIOBEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOT'O OTHOLICHHUS K CBOEMY 3/I0POBBIO
NPUPOJHOH cpene. Peanu3yercst xumuueckoe o0pa3oBaHue 0O0YyYaONIMXCS HA YPOBHE
cpeaHero o01ero oopazoBaHus CPeICTBAMU YUE€OHOTO MpeaMeTa « XUMUsI», COAEpKAHUE U
MOCTPOSHHE KOTOPOT'O OMpEICIICHbI B IPOTPaMME 110 XUMHH C YIETOM CIEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHUA B IO3HAHUUW NPUPOJLI U B MaTepHaﬂbHOﬁ KU3HU O6H.[CCTBa, a TaK¥Xe C
YYETOM OOIIUX IIeJIeH U MPUHIIUIIOB, XapaKTEPUIYIOIINX COBPEMEHHOE COCTOSHIE CUCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii denepamum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPpaeT 0coOyr0 pojib B COBPEMEHHOMN
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepuaibHON KyJIbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOT'O MBIIIJICHHS], B CO3/IaHUE LIEIOCTHOTO
IIpe/ICTaBICHMS 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPUPO/IbI U YEIIOBEKA, KOTOPOE
(dbopMHpyeTCcss B XUMHH HA OCHOBE IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY>KaIOLIEro MUpa,
OCO3HAHUS B3aUMOCBSI3U MEXKY CTPOCHHUEM BEILIECTB, X CBOMCTBAMHU M BO3MOKHBIMU
00J1aCTsIMU TPUMEHEHHUS.

TecHo B3aMMOEHCTBYS C IPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHU CTajla HEOThbEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPY/1a U )KU3HU KaXKJ10T0
yyieHa obuiectBa. CoBpeMeHHasi XUMUS KaK HayKa Co3MJaTelIbHasl, Kak HayKa BBICOKUX
TEXHOJIOTUI HalpaBJeHa Ha PelIeHUE I100aIbHBIX TPOOJIEM YCTONUYMBOIO pPa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MMUIIEBOH, IKOJIOTHYECKOI 0€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBetcTBUY ¢ 00IIMMU IENAMU U IPUHIIUIIAMU CPEIHEr0 00I1ero oopa3oBaHus
coznepkanue npeamera «Xumus» (10-11-e kmaccel, 0a30BbIi yPOBEHb U3YUCHHS)
OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIMXCH,
HEO0OXO0IMMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEITHOTO
BKJIFOYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHMsl B Pa3JIMUHbBIX 00JIACTsIX, HE
CBA3aHHBIX HETIOCPECACTBCHHO C XUMUEH.

CocTaBigOmKUMHU IIpeIMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckast XUMUs»
u «OO011as 1 HeoOpraHM4eckas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKU: CHCTEMa 3HAHUH 110 HEOPraHWYeCKo Xumuu (¢
BKJIFOUCHHEM 3HaHUI U3 001l XUMUK) U OpraHnYecKoi xuMuu. GopMuUpoBaHue JTaHHON
CUCTEMBI 3HAaHUH MPU U3yUYEHUU IpeaMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOTr000pa3us BEeIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkaHust KypcoB — «Opranuueckast XuMus» u «O01ast 1 HeopraHuyecKkas
XUMHs» cOpPMUPOBAHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAX0/a K
M3YyYEHHI0 Y4eOHOTro MaTtepHaia U 00yciIoBIeHa UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM
3HaHUU Ha OIPEJEIICHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKOi XUMUHU
BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUM CTPOCHUS OPraHUYECKUX



COCIMHEHMH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX IPEICTABICHUN O
cTpoeHuu BeuiecTs. CBeieHUs 00 N3yyaeMbIX B Kypce BELECTBAX JAIOTCS B Pa3BUTHH — OT
YIJI€BOJIOPOAOB J0 CIOXKHBIX OMOJIOTMUECKH aKTUBHBIX COEIMHEHUH. B Kypce oprannyeckoit
XMMHUU MOITY4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs
MepBOHAYAIBHBIEC IPECTABICHNUS O XUMUYECKON CBSI3H, KIIACCH(HUKAIIMOHHBIX MTPU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIHH.

[Tox HOBBIM YTJIOM 3pEHUS B MpeaMeTe «XUMHs» 6a30BOT0 YPOBHS pacCMaTPUBAETCS
M3YYCHHBIN Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHUs TEOPETHUSCKUN MaTepUal U
(hakTOJIOTHUECKHE CBEACHUS O BEIICCTBAX M XUMHUUYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «O0mmas 1 HeopraHudeckasi XUMHUsD 00y4JaronIuMCs PE0CTaBISAETCS] BO3SMOXHOCTh
0CO3HaTh 3HaYEHHE MEPUOIUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOI0JIOTHUECKHUX
MO3UIIMH, TITyOXKe MOHATHh HCTOPUYECKOE U3MEHEHUE (PYHKIIUI 3TOr0 3aKOHA — OT
00001I1aroIIeH 10 00BIACHSIONIEH U TPOTHO3UPYIOIIICH.

Ennnas cucrema 3HaHUM O BaKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MPOTEKaHUs JOTMONHseTCs B Kypcax 10-x u 11-x kaccoB 2iieMEHTaMU COCpKaHUS,
HUMEIOLIUMH KYIbTYpPOJIOTUYECKUI U MPUKIIAAHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT
MMOHMMAHHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PaCKPBIBAIOT €€ POJIb B
MO3HABATEIBHON U MPAKTUYECKOM NEATEILHOCTH YEJI0OBEKa, CIOCOOCTBYIOT BOCITUTAHUIO
YBa)KEHHUS K TIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUICCKUX MPUIIOKCHUI XUMHH,
MIOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
po0ieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYSCKU OCMBICITUBATH WH(POPMAITUIO U IPUMECHSTH €€
JUTS TIOTIOJTHEHUSI 3HAHUH, pEICHUSI MHTEJUIEKTYAJIbHBIX U SKCIIEPUMEHTAIbHBIX
HCCIIE0BATENbCKUX 3a1a4u. B menom copepxanue yueOHOTO peaMeTa « XUMH» JTaHHOTO
YPOBHS M3yU€HUSI OPUEHTUPOBAHO HA (HOPMHUPOBAHHE Y O0YUAIOIINXCS MUPOBO33PEHYECKOM
OCHOBBI JUIsl TOHUMaHHs GUI0CODCKUX HICH, TAKMX KaK: MaTepruaIbHOE €IUHCTBO
HEOPTaHUYECKOTO U OPraHUYEeCKOro MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
Y CTPOCHHEM, TTO3HABAEMOCTH IPUPOHBIX SIBIICHUN MTyTEM DKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAKTAMH U TEOPETHUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE
POJIM XMMHUU B PELLIEHUH 3KOJOTUYECKUX MPOOIIEM, a TaKkKe MpodsieM cOepexeHHs
SHEPTeTUUYECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATU3ALMU O0YUJAIONTUXCSI IPUHSTHIC
MPOrPaMMO¥ TT0 XHMHH TTOJIXOJTBI K OMIPEICTICHUIO COACPKAHMS M IIOCTPOCHHUS ITPEIMETa
MpearycMaTpuBaT GOpMHUPOBAHHE YHUBEPCATbHBIX YIEOHBIX NEHCTBHI, HMEIOIUX 0a30B0€
3HAYEHUE JIJIS PA3]IMIHBIX BUJIOB JCSITEILHOCTH: PEIICHUS TPOOIIeM, IIONCKA, aHATTN3a U
00paboTku nHGOpMaIUH, HEOOXOAUMBIX IS TPHUOOPETEHUS ObITa MPAKTUIECKON U
HUCCIEN0BATENLCKON NEITEILHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUY XUMHUH.

B npakTuke nmpernoiaBaHusl XUMHU Kak Ha YpOBHE OCHOBHOT'O 0011Iero 00pa30BaHus, Tak U Ha
YPOBHE CpeJHero o0uiero o0pa3oBaHus, IpH ONPEAEICHUN COAEPKATEIBHOM
XapaKTEPUCTUKHU LEJIEH U3YYCHUS IIPEAMETA HAIPABICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH
TPaJAULIMOHHO NIpU3HaeTcs POPMUPOBAHUE OCHOB XUMUYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOAUYECKON TOUKH 3PEHUS TAKOW MOAXO0M K
ONPEIEICHUIO LIeJIEH U3YYCHUS IIPEAMETA SBIISIETCS BIIOJIHE ONPABIAaHHBIM.



Cor1acHO TaHHO# TOYKe 3peHHUs] TIABHBIMH IeJISIMH M3yYeHHUsI peaMeTa « XUMHSD) Ha
0a3oBoM ypoBHe (10-11-e Kacchl) SIBJASIHOTCH:

e ¢opMupoOBaHUE CHCTEeMbl XUMHYECKHUX 3HAHUN KaK BaKHei e
COCTABJISIIONIEH €CTeCTBEHHO-HAYYHOIl KAPTHUHBI MUPA, B OCHOBE KOTOPOM
JIe:KAT KJI0YeBble NOHATHUS, (PyHIaMeHTaIbHbIe 3AKOHbI U TEOPHU XUMUH,
O0CBOEHHE SI3bIKA HAYKH, YCBOCHHE U IOHUMAHHME CYIIHOCTH JOCTYNHBIX
00001IeHN T MUPOBO033PEHYECKOI0 XapaKTepa, 03HAKOMJIEHHE ¢ MCTOPUeil uX
Pa3BUTHS U CTAHOBJICHUS,

e (¢opMHpOBaHNe U PA3BUTHE NMPeICTABIEHUNH 0 HAYYHbIX METO1aX MO3HAHUS
BelIeCTB M XMMHYECKUX PeaKIuii, He0OX0AUMBIX /1Jisl IPUOOPeTeHUs] YMEeHU il
OPUEHTHPOBATHLCS B MHPe BellleCTB U XUMHYECKHUX SIBJIEHUI, MMEIIIUX MeCTO
B NIPUPO/e, B IPAKTHYECKOH U MOBCEIHEBHOM KN3HH,

e pa3BHUTHE YMEHUI U CIIOCOOOB IeSAITEJIbHOCTH, CBSI3AHHBIX C HA0JII0leHUEM U
00bsiICHEHHEM XHMHYECKOI0 IKCIIEPUMEHTA, CO0II0leHneM NPaBuJI
0e30macHOro oopameHms ¢ BelecTBaMH.

Hapsiny c atum, cogepxaTenbHas XapakTepUCTUKA LIeIeH U 3a/1a4 U3y4eHHs IIPEeIMETa B
IIporpamMMe o XMMHUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU
IIPUOPUTETAMHU B CUCTEME CpeiHEro ooiero oopasoanusi. Ceroass B penoJjaBaHuu XUMUU
B OOJIbLICH CTENEHN OTAAeTCs MPEANOYTECHUE IPAKTUYECKON KOMIIOHEHTE CO/IepKaHHs
00y4eHHs, OPHEHTUPOBAHHOMN Ha TIOJrOTOBKY BBIITYCKHUKA 00I11€00pa30BaTeIbHOM
OpraHu3al|Hy, BIaJCI0IIEro He HAOOPOM 3HaHUH, a GYHKLIHOHAIBHON IPAMOTHOCTBIO, TO
€CTb cI1I0cO0aMU M YMEHUSIMU aKTUBHOTO MOJIYYEHMs 3HAHUM U IPUMEHEHUS UX B pealbHOI
KU3HM JUI PeLICHNs NIPAKTUYECKUX 3a/1a4.

B cBs3u ¢ aTumMm IIpU U3YyUCHUU IIPEAMCTA «XUMUSDY JAOMUHHPYIOIICC 3HAUCHUC HpI/IO6peTaIOT
TAaKUe LeIn U 3aJa4H, KaK:

e ajanTanys 00y4aroUIMXCcs K YCIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHNE UHTEIJIEKTYAIHHO PA3BUTON IMYHOCTH, TOTOBOU K
camM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO TPAMOTHBIX
pGHIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUuAX, CBA3AHHBIX C BEIICCTBAMU U UX
IIPUMEHEHUEM,

e (opMupOBaHHUE Y 00YUAIONIUXCS KITFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMITETCHIIHIA),
MMEIOLINX YHUBEPCAIBHOE 3HAYEHUE JUIS PA3JIMYHBIX BUJIOB I€ATEIbHOCTH!
perieHus npo0ieM, moucka, aHanus3a 1 00padoTku nH(opMaLuy, HEOOXOAUMBIX
JUI IpUOOpETEHNs ONbITa IEITELHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B
MO3HAHUU XMMHH, a TAKXKE JJISI OLIEHKH C TTO3UI[UHN DKOIOTHYECKO 0€301aCHOCTH
XapakTepa BIMSHMS BEILECTB M XUMUYECKUX ITPOLIECCOB HA OPraHU3M 4eJIOBEKA U
MPUPOJIHYIO CPENY;

e pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUECKUX
CIOCOOHOCTEHN 00yYaroImMXcs: CIOCOOHOCTH CaMOCTOSITENTLHO MMPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSMH, UCTIOIb30BaTh
COBpeMeHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TIOMCKA U aHAIN3a yueOHOH 1
HAYYHO-TIOMYJISIPHON MHPOPMALIMU XUMHUECKOTO COJIEPKAHMS;

e (opMUpPOBaHUE U Pa3BUTHE Y O0YUAIOIINXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILIEHHS], HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
H606XOI(I/IMI)I, B YaCTHOCTH, IIPH INIAHUPOBAHHUU U IMTPOBECACHUN XUMHYECCKOT'O
IKCIIEPUMEHTA;



e BOCHHTaHHUE Y O0YUYaAIOMIMXCS YOXKIEHHOCTH B TYMaHUCTUYECKON HAIpaBIEHHOCTH
XMMHH, €€ BXXHOH pOJIM B PELICHUH ITT00AIBHBIX MPOOJIEM PallMOHATIBHOTO
IIPUPOJOIIOIIB30BAHMS, TIOTIOJTHEHUS YHEPTETUYECKUX PECYPCOB U COXPAHEHUs
IPUPOJHOIO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeXHOT0 OTHOIIEHUS K
NPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHHSI OIBITA UCIOIB30BAHUS
IIOJIyYEHHBIX 3HaHUH JJI IPUHATHSA IPAMOTHBIX PEILICHUN B CUTYyalUsX,
CBSA3aHHBIX C XUMUYECKUMH SIBJICHUSMU.

B ydeOHOM mane cpeHero oomero oopa3zoBanus mpeaMer « XuMus» 6a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeIMETHON 00siacTi «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO11ee 94ncI0 9acoB, OTBEICHHBIX JJIs U3YUEHUSI XUMHH, HAa 06a30BOM YPOBHE CPEIHETO
obiero oopasoBanus cocraister 68 yacos: B 10-m kimacce — 34 gaca (1 gac B Hemenio), B 11-
M kiaacce — 34 gaca (1 gac B HeeI0).

I[JI?I pea.nmaulxm HpOFpaMMI)I I/ICHOJII)?;yIOTCSI yT-I€6HI/IKI/I, IIOHYHICHHBIC K UCITIOJIB30BAHUIO
MIPH pear3aly UMCIONUX TOCYIapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTEIIbHBIX MPOTPaMM
HaYaJIbHOTO O0IIIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIET0 00pa30BaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITEIBHOCTD, TPUKa30M MHHITPOCBEILICHHSI OT
21.09.2022 Ne 858:

e Xwumus, 10 knacc. basossiit yposens:/ 'adpuensu O.C., M.: JIpoda, 2020.
e Xwumus, 11 xiacc. ba3oseblit yposens/ ['abpuensu O.C., - M. : "I[IpocBerienue"»,
o 2021.

9J'IeKTp0HHBIe 06p330BaTeJ'II>HBIC PECYPChI, AOMMYHICHHBIC K UCITIOJIB30BAHUTIO IIPH pCaIn3aliun
HMCIOIUX I'OCYJAPCTBCHHYIO AKKPCAUTALIUTIO O6paBOBaT€JII)HBIX nporpamMm Ha4ajJIbHOI'O

00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00I1ero oopazoBaHus MpuKka3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

DneKTpOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. CpeaHee oo1iee
obpa3zoBanue. Xumusy», 10-11 knacc, AO «M3marensctBo "lIpocBenienue’y;
Tpenaxep «O6mako 3Harmit». Xumust. 10 kmacc, OO0 «Duzukon J1aoy,
Tpenaxep «O6maxo 3Hauuit». Xumus. 11 kmacc, OO0 «Duzukon JIady,

o < . >

Coaep:kanue yueOHOro npeamMera

10-1 kjaacce

OPI'AHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHMH
[IpenMer opraHuyecKoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE

B [IOJIy4YEHUHU HOBBIX BEILECTB U MAaTepUasoB. Teopus CTPOCHHS OPraHU4YECKUX COCIUHEHUN
A.M. bytniepoBa, ee 0oCHOBHbIE MONI0XKEHUS. CTPYKTypHBIE (DOPMYIIbI OPraHUYECKUX



BCIICCTB. FOMOJIOFI/IH, HU30MCpH. XHMHU4YECKasl CBS3b B OpTraHUYCCKUX COCIUHCHUAX —
OAVHAPHBIC N KPATHBIC CBA3H.

[IpencraBnenue o kiaccuuKaluy opraHMueckux BemecTB. HoMeHkaTypa opraHn4eckux
COEIMHEHUH (CHCTeMaTHUYeCKasl) U TPUBHAJIbHBIC Ha3BAHUS BAKHEUIINX MPE/ICTABUTEIICH
KJIaCCOB OPraHUYECKHUX BEILECTB.

DKCHEepUMEHTAIbHbBIC METO/IbI H3Y4YEHHsSI BEIIECTB U MX MPEBPAILCHUN: 03HAKOMIICHHE C
o0pa3uamu OpraHUYecKrX BEIIECTB U MaTepUallaMi Ha HX OCHOBE, MOJICTUPOBAHNE MOJICKYJI
OpPraHMYECKUX BEIIECTB, HAOIOJICHUE U ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB MO
HpPEBPALICHUIO OPraHUYECKHUX BEILECTB ITPU HarpeBaHUU (IUIaBJICHUE, OOYrIIMBaHHE U
ropeHue).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHM psii. MeTaH 1 3TaH — MpoCTenme
MPEICTABUTEIN aJIKAHOB: (PU3NYECKUE U XUMHUYCCKHE CBOMCTBA (PEaKIiK 3aMEICHHUS 1
TOPEHUs), HaXOXKICHUE B TIPUPOJIC, MOTYUYCHUE U IPUMEHEHHUE.

AJNKeHBI. cOCTaB U CTPOCHHC, TOMOJIOTHYECKHI P OTHIIECH " IIPOITUJICH — HpOCTCﬁH.IHG
IPEACTaBUTECIIN AJIKCHOB. (1)I/ISI/IIICCKI/IG 1 XUMHYCCKHE CBOMCTBA (peaKIII/II/I ruapupoBaHus,
raJIOorCHUpPOBAHUA, TUAPATAIIMH, OKUCIICHUA U HOJ'II/IMepI/ISaI_[I/II/I), IMOJIYy4YCHHUEC U IIPUMCHCHUC.

Anxaauensl: 0ytaauen-1,3 u metundyranuen-1,3: ctpoeHue, BaxHelne XUMHUIECKHE
cBoMicTBa (peakius nojauMepu3anun). [loyueHrne CHHTETUYECKOTO KayayKa 1 PE3UHBbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH — IPOCTEHIINI
MPE/ICTABUTEIb ATIKHHOB. COCTaB, CTPOCHUE, (PU3MUCCKUE U XMMUYECKIE CBOUCTBA (peakiuu
TUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIINH, TOPCHHUSI), OJTYYCHUE U TPUMEHEHHE.

Apensl. Ben3odn: coctas, ctpoeHue, GU3MYECKUE U XMMHUYECKUE CBOMCTBA (peakiuu
raJoreHNUPOBAHNsI U HUTPOBAHUS), MOJIyYCHUE U IPUMEHEHHE. TOyoJI: cocTaB, CTPOCHHE,
bu3nYecKre 1 XUMHYECKHE CBOICTBA (peaKIiK TralorTeHUPOBAHUS 1 HUTPOBAHUS),
IIOJIy4eHUE U IpuMeHeHue. TOKCUYHOCTh apeHoB. I 'eHeTnuecKast CBsA3b MEXKIY
YII€BOAOPOAAMH, IPUHAICKAIIUMHU K PA3IUYHBIM KJIACCAM.

[TpupoHbIe HCTOYHUKY YTI€BOAOPOAOB. [IpupoaHblii ra3 v nonyTHele HEQTSIHbBIE Ta3bl.
Hedtb u ee npoucxoxaenue. CrnocoObl nepepaboTKH HEPTU: TEPETOHKA, KPEKUHT
(TepMuueckuil, KaTaTUTHYECKUIT), MUposn3. [IpoayKThl nepepaboTKu HeTH, X TIPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosib U IPOAYKTHI €T0 NepepadoTKH.

DKCNepUMEHTAIbHBIE METOIbI U3yUEHHUS BEILIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHsl, kosuiekunu «Hedtbs» u «Yromby,
MOJEJIIMPOBAHNE MOJIEKYJI YIJIEBOJOPOAOB U rajlOr€HONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKOM paOOTHI: TIOJYYCHHE STHIICHA U U3YYEHHUE €T0 CBONCTB.

PacueTHbIE 3210491,



Berurcienus mo ypaBHEHHIO XUMHYECKOH peakiuu (Macchl, 00beMa, KOJIMYECTBa UCXOHOTO
BEIIECTBA WJIU MPOIYKTa PEAKLIUU 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEIECTB WM MIPOJYKTOB PEAKIIUH).

Kncnopoz[couepmaume OpPraHn4e€CKue COCAUHECHUSA

[IpenenbHBIC OTHOATOMHBIE CITUPTHI. METaHOJ U ATAHOJI. CTPOCHHE, (PU3NUYECKUEe U
XMUMHUYECKHE CBOMCTBA (PeaKIMK C aKTUBHBIMH METa/UIaMH, FaJIOTeHOBOIOPOIaMH, TOPEHHUE),
npuMeHeHnue. BogopoaHbie ¢BsI3u MEXy MOJIEKyJIaMu CIUPTOB. [[elicTBUe MeTaHOIa U
3TaHOJIa Ha OPTraHU3M YEJIOBEKa.

MHoroaToMHBIE CIIUPTHI. DTUJICHIIIMKOJIb U TIIULEPUH: CTpOeHHE, (PU3NIEeCKre U
XUMHYECKHUE CBOICTBA (B3anMO/ICICTBHE CO LIECTOYHBIMU METAITIAMH, KAUeCTBEHHAs PEaKIns
Ha MHOTOQTOMHBIC CIUPTHI). JleCcTBHE HAa OpraHu3M YernoBeka. [[puMeHeHre TIuLepruHa U
STWJICHIJINKOJIA.

deHoIT: CTPOCHHE MOJICKYITbI, (PU3NUECKHE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHoMA.

Anbaeruipl U KeToHbl. DopMaliblIerul, aleTalbIeI I CTpOCHUE, GU3HUECKUE U
XUMHAYECKHE CBOMCTBA (PeaKIMK OKUCICHHSI 1 BOCCTAHOBJICHHUS, KAUECTBCHHBIC PEAKIINHN),
MOJIy4eHUE U PUMEHEHHE.

OnHOOCHOBHBIE IIPe/ieNIbHbIE KApOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYCHasi KUCIIOTHI:
cTpoeHue, pru3nuecKre 1 XUMUYECKHEe CBOWCTBA (CBOICTBA, 00IIME [UIs KJlacca KHUCIIOT,
peaxius 3TepruduKalnm), moayueHue u npuMenerne. CTeapuHoOBas U OJICMHOBAsI KUCIOTHI
KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. MbLIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IEHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CII0XKHBIX 3()UPOB.
XKupsl. 'maponns xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

VrIieBoabL: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, [IH- U TOHcaxapusl). [ oko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (B3aumoneiictaue ¢ ruapokcuaom meau(ll), okucneHne aMMHaYHbIM PaCTBOPOM
okcua cepeopa(l), BoccTaHoBeHHE, OpOKEHHUE TIIFOKO3bI), HAXOKICHUE B PUPO/IE,
npUMeHeHue, ouonorudeckas posib. dortocunres. Opykro3a Kak H30Mep IITIOKO3bI.

Kpaxmai u 1emioio3a Kak npupo iHbie mouMepbl. CTpoeHHe KpaxMaia U IeJUTIOJI03bI.
duszruecKue U XUMUYECKHE CBOWCTBA Kpaxmaia (THIpoin3, KadeCTBEHHAsT PEaKIIHs C
fomom).

DKCHepUMEHTAIbHbBIC METO/IbI M3YYEHHSI BEIIECTB U MX MPEBPAICHUN: TPOBEICHHE,
HaOJII0/ICHNE U ONTMCAHUE JICMOHCTPAIIMOHHBIX ONBITOB. TOPEHUE CIIUPTOB, KAYECTBEHHBIC
PEaKIu OJTHOATOMHBIX CIUPTOB (OKMCIIeHHe 3TaHoa okcuaoM Meau(ll)), MHOroaToMHBIX
ciupToB (B3aumoeiicTBue rimneprna ¢ rugpokcuaom meau(ll)), anpaerunos (okucnenue
aMMHauYHBIM pacTBopoM okcuna cepedpa(l) u rumpokcumom meau(ll), B3aumopaeiicteue
Kpaxmaja ¢ H0JI0OM), POBECHNE MMPAKTUIECKOH PabOTHI: CBOMCTBA PaCTBOPA YKCYCHOM
KHCJIOTHI.



Pacuernrie 3amaun.

BerunciieHus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00beMa, KOJIMUECTBAa HCXOIHOTO
BEILIECTBA WX MTPOJIYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIECTB WK MTPOAYKTOB PCAKIIHH).

A3OTCO,Z[€p)KaH_II/I€ OpPraHn4€CKUEC COCIUHCHU .

AMMHOKHCIIOTHI Kak aM(pOTEpHbIEC OpPraHUYECKHUEe COeTMHCHUS. DU3NUECKUE U XUMUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpUMepe IIHIKHA). bruojornueckoe 3Ha4YeHUE aMUHOKHUCIIOT.
IlenTnael.

benku kak npupoHbIe BEICOKOMOJIEKYIIsIpHbIE coenHenus. [lepBuunas, BropuyHas u
TpeTUYHAs CTPYKTYypa 0eaKoB. XUMHUECKHUE CBOMCTBA OCIKOB: TUIPOIIH3, ICHATYPAIIHS,
KaueCTBEHHbIC PEAKIIMHN HA OEJIKH.

3KCH€pI/IM€HTaJII)HI)Ie MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpaHIeHI/Ifl: Ha6JIIOI[CHI/IC nu
OIMCaHKE JCMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIUs OCIKOB IIPU HATPEBAHUH, [IBETHBIC
peakuu OCIKOB.

BbICOKOMOJIeKyJIﬂprIe COCIMHCHUA

OcHOBHBIE TOHITHUSI XUMUHU BEICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJIMMEPU3alli, CPEAHsS MOJeKysipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHHUH — MOJIMMEpU3aIus U
MOJIMKOHIEHCALIH.

SKCHGPI/IMGHTHJ'[BHBIG MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHHﬁ: O3HAaKOMJICHHUE C
O6p83].IaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me)KHpeI[MeTHLIe CBA3U.

Peanmzanus MeXIpeIMETHBIX CBSI3€H MpH N3yUeHUH oprannyeckoil xumun B 10-m kimacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U
MTOHSTUH, SBIIAIOIIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O
LHUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYUHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KJIaCCU(PUKALINSI, TIEPUOAUIHOCTD, HAOIIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIEJINPOBAHUE.

®duznka: MaTepusi, JHEPrusi, Macca, aToM, FIEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBa, (DU3NIECKUE BEIIMUNHBI 1

CANHUIBI UX U3MCPCHUA.

buonorus: knerka, opranusM, 6uocgepa, oOMeH BeliecTB B opraHuzMe, GOTOCHHTES,
OMONIOTHYECKH aKTHBHBIE BellecTBa (OCIKH, YIIeBOIbI, XKHUPHI, HEPMEHTEI).

Feorpa(bmli MHHCPAJIbI, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOIIACMBIC, TOIIJIIMBO, PECYPCHI.



TexHomorus: MUIICBBIC MTPOAYKTHI, OCHOBBI pAllMOHAJIBHOI'O MUTAHW A, MOKOIIIUC CPCACTBA,
JICKApCTBEHHBIC U KOCMETHYCCKUEC ITpeIIapaThbl, MAaTEPHUAJILI N3 NCKYCCTBCHHBIX 1
CHUHTCTUYCCKHUX BOJIOKOH.

11-1 kjaacce

OBLIASA U HEOPTAHNYECKASA XUMUSA
Teoperuyeckne 0OCHOBBI XUMHHU

XUMUYECKUH 3JIEMEHT. ATOM. SIpo aToMa, U30TOIbl. DJIEKTPOHHAS 000JI0YKa.
DHepreTHYeCKUe ypOBHH, MOYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, d-3JEMEHTHI.
OcoOeHHOCTH paclpeesIeHUs JIEKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX
YeThIpeX NepUoJI0B. DIEKTPOHHAs KOH(PUTypalys aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XuMu4YecKux 3yemeHToB /.M.
MenpeneeBa. CBsi3b nepuoAn4ecKkoro 3akona u Ilepuoandeckoil CUCTEMbI XUMHUYECKHUX
anemenToB J{.M. MeneneeBa ¢ COBpeMEHHOI Teopuel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BELIECTB I10 TPYIIaM U NepuoaaM. 3HaueHue NepruoNYeCcKOro 3aK0Ha B pa3BUTHH HAyKH.

Ctpoenue BeliecTBa. XMMHUECKask CBsI3b. BUIbI XUMHYECKOM CBsI3U (KOBaJICHTHASI
HETOJISIPHAS U TOJISIpHAs, HOHHAsS, MeTaITn4ecKast). MexaHu3Mbl 00pa30BaHuUs KOBaJCHTHON
XUMHUYECKOH CBsI3U (OOMEHHBIN M JOHOPHO-AKICITOPHBIN). BogopoaHas CBs3b.
BanenTtHocTh. DnekTpooTpuareabHocTh. CreneHs OKucieHus. MIOHbI: KaTUOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. TUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUIMYECKOM PEIIETKH.

[TonsiTne o nucnepcHbIXx cucteMax. ICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOPE.

KHaCCI/Iq)I/IKaI_II/IH HCOPTaHUYCCKUX COGI[PIHCHPIIZ. HOMCHKJ'IaTypa HEOPTaHNYCCKUX BCIICCTB.
I'enermueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, IMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

XumMuueckas pcaKkuus. Knaccmbnkaunﬂ XHUMHUYCCKUX peaKI_[I/IfI B HeopraHquCKoﬁ u
Opl"aHI/I‘IGCKOI\/'I XHAMUH. 3aKOH COXpPaHCHUS MAaCChl BEHIECTB, 3aKOH COXPAHCHUSA U
MpEBpalICHUA DHCPIUH ITPU XUMHUYCCKUX PCAKIHUAX.

CKOpOCTB pCaKknuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (I)aKTopOB. O6paTI/IMLIe pCaKkuu.
Xumudaeckoe paBHOBECHUCE. q)aKTOpI)I, BJIMAIONIME HA COCTOAHUEC XUMHUYCCKOT'O paBHOBECHA.

[Tpunnun Jle lartense.

DnexTponauThyeckas auccoruanus. CuibHbIe U cnadbie 3MeKTpoauTsl. Cpenia BOJIHBIX
pacTBOPOB BEUIECTB: KHUCAsi, HEUTpaIbHas, IIEIOYHAs.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkmuu.



DKCHepUMEHTAIbHBIE METObI U3YyUEHUS BEILIECTB M MX MPEBPAIICHUIN: JEMOHCTpALIUS
tabnun «[lepuonnyeckas cucrema xumuueckux snnementoB J[.1. MenneneeBay, uzyueHue
MOJIeTICH KPUCTANIMYSCKUX PEIICTOK, HAOIIOCHHE U OMMCAHNE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IoKEHUE MTEPOKCHIA BOIOPOA B MPUCYTCTBUH KaTalk3aTropa,
oTnpeJIeJICHUE CPEeJIbl pACTBOPOB BELIECTB € MOMOIIbI0 YHUBEPCAIIBHOTO MHIUKATOPA,
pEakIuy HOHHOTO 0OMEHA), MPOBEICHHE MPAKTHUYCCKO# paboThl «BiHsHUE pa3TudHbIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITUI.

PacueTHbIe 3a/1a4u.

PacueTts! o YpaBHCHHUAM XUMHNYECKUX peaKHI/II;'I, B TOM YHUCJIE TCPMOXUMHUYCCKUE PACUCTHI,
PaCUYCThI C UCITOJIb30BAHUEM ITOHATUA «MAaCCOBAsA OOJIA BELICCTBA».

HeoprannquKaﬂ XUMHUA

Hewmeramnsl. [Tonoxenne HemeTtamwioB B [lepruoanyeckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DPU3MYECKHE CBONCTBA HEMETAJLIOB.
Annorponus HeMeTa/uIoB (Ha mpuMepe KUCiIopoa, cepbl, hocdopa u yriepoaa).

XUMHAYECKHE CBOWCTBA BKHEHIITNX HEMETAIOB (raJloreHOB, Cephl, a30Ta, Gpocdopa,
yIJIepo/ia ¥ KPeMHUS) U UX COCAMHEHHH (OKCHIOB, KHCIOPOICOACPKAIIUX KUCIIOT,
BOJIOPOIHBIX COCTHHEHHIA).

HpI/IMeHeHI/Ie BaXXHEUIINX HEMETAJIOB 1 UX COSIMHEHUH.

Mertaiutel. [Tonoxenune merannoB B [leproanueckoi cuctemMe XuMHIeCKuX anemMeHToB J[. 1.
MenneneeBa. OcoOEHHOCTH CTPOSHMS JIEKTPOHHBIX 000JI04€K aTOMOB MeTailioB. O0mue
¢u3nueckue cBoiicTBa MeTauioB. CIuIaBbl METANIIIOB. DIEKTPOXUMUUECKUH sl HATIPSKEHUH
METAJIJIOB.

XUMHUYECKHE CBOWCTBA BYKHEHIITNX METAIUIOB (HATPUI, Kauid, KaJbIUi, MATHUH,
ATIOMUHUH, [TUHK, XPOM, XKeJIe30, MEJIb) M UX COCTUHECHHUH.

O61ue cnocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

9KCHepI/IMCHTaJ'H>HBI€ MCTOAbI U3YUCHUS BCIICCTB U UX HpeBpaH.leHHfI: HN3YUCHHUC KOJUICKITUN
«MeTtaisl u CIIJIaBbI», o6pa311013 HEMCTAJJIOB, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4,
Ha6J'II-0I[eHI/I€ " OIIMCaHUC JEMOHCTPAIIMOHHBIX U J'Ia60paTOpHLIX OIIBITOB (B3aI/IMOILeI\/’ICTBI/Ie
THAPOKCHU A aIIOMUHUSA C paCTBOpaMu KHUCIIOT U HIGJ'IOLIef/'I, Ka4C€CTBCHHEBIC PCAKIIMU Ha
KaTUOHBI MCTa.HJ'IOB).

PacuerHsble 3anaun.
PacueTs! Macchl BeliecTBa Wik 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, PacueThl Macchl (00beMa,

KOJIMYCCTBA BCH_[CCTBa) IMPOAYKTOB pCaKIINH, €CJIIN OAHO U3 BCIICCTB UMECT MMIPHUMCECH.

XuMud ¥ KU3Hb



Ponp xumMuu B 00ecriedeHrur IKOJIOTUYECKOM, SHEPTeTUIECKON U MHUIIEBOI 0€3011acHOCTH,
pa3BUTUHU MeTULIMHBI. [[oOHATHE 0 HAYYHBIX METOJ1aX MO3HAHHUS BEIIECTB U XMMUYECKUX
peaKuui.

[Ipeacranenus: 00 0OMIUX HAYYHBIX MPUHIUIIAX TPOMBIIUICHHOTO MOJYyYEHUS BaXKHEHIIINX
BEILIECTB.

UYenoBek B MUpE BEUIECTB U MATEPUAJIOB. BAXKHEHILIME CTPOUTEIIbHBIE MaTEPUAIIBI,
KOHCTPYKLMOHHBIE MaT€pUalIbl, KPACKHU, CTEKJI0, KEpAMHKa, MATCPHUAJIbI U1 SJICKTPOHUKH,
HaHOMAaTepHalibl, OpPraHM4EeCKUE U MUHEPAJIbHBIE y100pEHUS.

XuMus u 30POBBLE YCIOBCKA: IIpaBUIa UCII0JIb30BAHUA JICKAPCTBCHHBIX IIPCIIApPATOB,
IIpaBujia 0€3011aCHOTO MCIIOIL30BaHUs pemnaparoB OBITOBOM XHMMHH B HOBCCﬂHCBHOﬁ KHN3HHU.

MexcnpeleeTHHe CBA3H.

Peanu3zanus MeXnpeaMETHbBIX CBA3€H Mpu U3yuyeHuu oOl1Iei 1 Heopranuyecko xumuu B 11-
M KJIacCe OCYLIECTBIISIETCS Yepe3 HCI0JIb30BaHUE KaK OOILIMX €CTeCTBEHHO-HAyUHBIX
MOHATHUM, TaK U TIOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJIS1 OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOI0 IIUKJIA.

O6H_II/Ie €CTCCTBCHHO-HAYYHbIC IIOHATUS. Hay‘lHBIﬁ (1)aKT, I'AI10TEC3a, 3aKOH, TCOPU:A, aHAJIU3,
CHUHTC3, KJIaCCI/I(l)I/IKaHI/Iﬂ, NEpUOANIHOCTD, Ha6JIIOI[€HI/I€, OKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUC, SIBJICHHUC.

®dusuka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTHUYECKHUI YPOBEHb, BEIIECTBO, TeJ0, 00beM, arperaTHOe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETUYUHBI U €UHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKPO3JIEMEHTHI,
BUTaMMHbI, 0OOMEH BEILECTB B OPraHU3MeE.

Feorpa(pm[: MUHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJINBO, PECYPCHI.
TexHoJorus. XUMHYSCKAs MMPOMBINIJICHHOCTDL, MCTAJUTYPTHSA, IPOU3BOACTBO CTPOUTECIIbHBIX
MaTepurajioB, CEIbCKOXO031ICTBEHHOE MPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,
@apMaHGBTH‘IGCKaSI MPOMBINIJICHHOCTD, IMMPOU3BOACTBO KOCMETHUYCCKUX MPECIIApaToB,

MMPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCPHUAJIIOB, 3JICKTPOHHAA TPOMBIIJIICHHOCTD,
HaAHOTCXHOJIOTHNH.

Ili1anupyemsbie pe3yabTaThl OCBOCHUS
Y4eOHOro npeamera



JIMYHOCTHBIE Pe3yJbTaThI

®I'OC COO ycranaBiMBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHUS 00YyJarOIUMUCS
porpamMm cpeaHero ooIero 00pa3oBaHus (JIMYHOCTHBIM, METAPEIMETHBIM H
npeaMeTHbIM). HayuHo-MeToIn4ecKol OCHOBOM /ISl pa3paboTKH INIAHUPYEMbIX Pe3yIbTaTOB
OCBOEGHUS TIPOTPaMM CPETHETO O0IIEeT0 00pa30BaHUs SBISETCS CHCTEMHO-IESTEIIbHOCTHBIN
MOAXO/I.

B cooTBeTcTBUM € CUCTEMHO-AEATEIHLHOCTHBIM MTOAX00OM B CTPYKTYPE TUYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEAHEro 00111ero oopa3zoBaHus
BBIJIEJICHBI CIIEIYIOIINE COCTABIIAIOILINE!

e 0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKOMN TPaXAaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEIICHUIO;

e HaJWYHE MOTHUBALUHU K O0yUEHHUIO;

e IlIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH INYHOCTU Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TpaJAULIUN Oa30BOM HAyKH XUMUH,

e TOTOBHOCTb U CLIOCOOHOCTh O0YYAIOLINXCSl PYKOBOACTBOBAThCS B CBOEH
JIEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMM, IPUCYIIUMHU LIEJIOCTHOM
cUcTeMe XMMHUYECKOro o0pa3oBaHus,

e HaJMYME IPABOCO3HAHUS FKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTABUThH LIETHU U
CTPOUTb )KU3HECHHBIE IIAHBI.

JImgHOCTHEIC PE3YIbTATEI OCBOCHUA IPECAMETA «XUMHU JOCTUTIalOTCA B CAUMHCTBEC y‘Ie6HOI71
M BOCIIUTATEIILHOM ACATCIIBHOCTU B COOTBECTCTBUU C TYMAHUCTUYICCKHUMU,
COIMOKYJIBbTYPHBIMH, IYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU U UCaJIaMU pOCCHﬁCKOFO
rpakIaHCKOTr' 0 O6H_IGCTB8., NPUHATBIMHU B O6IlIeCTBe HOpMaMH U IpaBUJIaMH ITOBCACHUA,
CHOCO6CTBy1-OHlI/IMI/I nmponeccamMm CaMOIIO3HAaHUA, CaMOpPa3BUTUA U HPABCTBCHHOI'O
CTaHOBJICHUA JTNYHOCTH 06yqa101u1/1xc;1.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa « XUMHUS» OTPaxkatoT COPMHUPOBAHHOCTh
OTIbITa ITO3HABATEIBHON U MPAKTUYECKOM eATEIbHOCTH 00yUarouXcs Mo pealn3aluu
MIPUHATHIX B O0LIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH!

1) rpaskIaHCKOro BOCIMTAHMA:

e 0CO3HaHUS OOYYAIOUIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBa)XEHUs K 3aKOHY U IIPABONOPAIKY;

e IIPEACTABIICHMS O COLMAIBHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUH B
KOJUICKTHUBE;

e TOTOBHOCTH K COBMECTHOI TBOPUECKOH AEATEIbHOCTH IIPH CO3TaHUM YI€OHBIX
IPOEKTOB, PEIICHNHU YUeOHBIX U TTO3HABATENIbHBIX 3a/1a4, BBITOJIHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH MOHUMATh U MPUHUMATH MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJIOB YUEOHO 1eATeIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUSI:



e IICHHOCTHOT'O OTHOLIEHMS K UCTOPUYECKOMY U HAYYHOMY HAcIEAMI0 OTEYECTBEHHOMN
XMMUU,

e YBaXXEHUS K MPOILIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO
IPUMEHEHUs XUMUHU, OCO3HAHUS TOT0, YTO JOCTHIKEHUS HAYKU €CTh Pe3yJIbTaT
JUIUTEIbHBIX HAOIIOACHUN, KPOIIOTJIMBBIX SKCIIEPUMEHTAIBHBIX [TIOMCKOB,
IOCTOSIHHOT'O TPY/la YYEHBIX U IPAKTUKOB,;

e MHTEpeca U NM03HABATEJIbHBIX MOTUBOB B IOJIYYEHHH U MTOCIEAYIOLIEM aHAIN3Ee
UH(POPMALIMU O IEPEOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e HPABCTBCHHOI'O CO3HAHMUS, DdTUYCCKOI'O IIOBCACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3aHHbBIC C XUMUYCCKHNMU SBJICHUAMU, U
MNPUHHUMATh OCO3HAHHBIC PCIICHH A, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHBATL CBOC MOBCACHNEC U IMOCTYIIKHN CBOUX TOBapI/IHIeﬁ C HO3I/IHI/II71
HPAaBCTBCHHBIX U ITPABOBBIX HOPM H OCO3HAHUC HOCJ'IG,Z[CTBI/Iﬁ 9THX IMOCTYIIKOB,

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbS:

e TIOHMMAaHUs LIEHHOCTEH 3I0POBOr0 U O€30IMacHOro 00pasa KU3HU, HE0OX0IUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY
3JI0pPOBBIO;

e coOuroieHus paBml 6€30MacHOro O0paIlleHus C BEIIeCTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYJIOBOH JESATEIBHOCTH;

e TIOHMMAaHUS IIEHHOCTH MPaBUJI HHIWBUYaIbHOTO U KOJUIEKTUBHOT'O O€30MacHOTO
MOBEJICHUS B CUTYAIIUSAX, YTPOKAIOMINX 3I0POBBIO M KU3HU JTFOJICH;

e OCO3HAHUSA MOCTECACTBUN U HETIPUSATHS BPEIHBIX MPHUBBIUEK (YIIOTPEOICHHS
QITKOTOJIs, HAPKOTUKOB, KypCHU);

5) Tpy10BOT0 BOCIIMTAHUSI:

e KOMMYHUKATHBHON KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKOMN JEITeITLHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTHX BUIAX JESATEIbHOCTH;

e YCTAaHOBKH Ha aKTUBHOC Y4AaCTUC B PCIICHUU IMPAKTUUYCCKUX 3ada4q COHHaHBHOﬁ
HAINpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

e HHTEpeca K MPAKTHUECKOMY U3YICHHIO MPOPECCHI Pa3TUIHOTO POja, B TOM YHUCIIS
HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUH 110 XUMUHU,

e YBaXXCHUS K TPYNY, JIIOJSIM TpyZAa U pe3yJbTaTaM TPYIO0BOM JESITEIBHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIMBUIyaTbHOM TPACKTOPUHU 00pa30BaHuH,
Oynymieit mpodeccuu U peann3anui COOCTBEHHBIX KU3HEHHBIX TIJIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUHU, HHTEPECOB U TOTPEOHOCTEH
oOmiecTBa;

6) 3K0J10rMYeCcKOro BOCIIMTAHUA:

e OKOJIOTHYECKH L1€JIeCO00pa3HOr0 OTHOIIEHHS K IPUPOJIE, KAK HCTOYHUKY
CyILIECTBOBAHMS KU3HU Ha 3eMIIE;

e TIOHMMAaHUS IJ100ATBLHOIO XapaKTepa SKOJIOTUYECKUX MPOOIIeM, BIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSIHUE MPUPOJAHON U COLMANIbHOM Cpebl;



OCO3HaHMS HEOOXOAUMOCTHU UCIIONb30BAHUS TOCTHKEHUNH XUMUU JIJIS1 pEIICHUS
BOIIPOCOB PAllMOHAIILHOTO NIPUPOAOIOJIB30BAHNUS;

AKTUBHOT'O HEIPUATHUSA ACUCTBUM, IPUHOCALLUX BPE OKPYKAOLICH IPUPOAHOU
cpezie, yMEHUs POTrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOIMUECKHUE MTOCIEICTBUS
IPEANPUHUMAECMBIX JEHCTBUN U NIPEAOTBPALLATh UX;

HaJIM4YUsS Pa3BUTOTO IKOJIOIMYECKOIO MBIIUICHHS, YKOJIOTHUECKOM KYJIbTYpPBI, OIbITa
JIeATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMHU
B [I03HABATEJIbHOW, KOMMYHMKATHBHOM U COLMAJIbHON IIPAKTUKE, CIIOCOOHOCTU U
YMEHUS aKTHBHO IPOTUBOCTOSTH MJICOJIOTHH XeMO(POOHH;

7) LHCHHOCTH HAYYHOI'0 IIO3HAHMS

c(OPMHUPOBAHHOCTU MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU U OOLLIECTBEHHOW MTPaKTUKHU,;

MOHUMAaHMs CeU(PUKN XMMHUU KaK HayKH, OCO3HAHUS €€ POJH B (POPMUPOBAHUU
PALMOHAJILHOTO HayYHOT'O MBILUIEHUS, CO3/IaHUU LIEJIOCTHOIO MIPEICTaBICHUS 00
OKpPYXKaroIlleM MUPE KaK O €JUHCTBE MPUPOJBI U YETIOBEKA, B I03HAHNUN
IPUPOJIHBIX 3aKOHOMEPHOCTEN U PeLlIEeHUH NMPoOIeM COXpaHEHUS IIPUPOIHOTO
paBHOBECH;

yOeXKIIEHHOCTH B 0COO0H 3HAUMMOCTH XUMHH IS COBPEMEHHOW [IUBHIIN3AINH: B €€
IYMaHHCTUYECKOIN HAIPaBICHHOCTH U BaXKHOM POJIM B CO3/IaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpPBI, pEIICHUH ITI00aTBHBIX MPO0IEeM yCTOWYHBOTO PA3BUTHS
4eJI0BEYECTBA — CHIPbEBOM, SJHEPIE€TUYECKOM, MUIIEBON U IKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, 00ECIIEYEHUH YCIIOBUI YCIIEIIHOTO TpyAa U
9KOJIOTUYECKU KOM(POPTHOM KU3HU Ka)KJ0r0 ujeHa o0I11ecTBa,;
€CTECTBEHHO-HAyYHON I'PaMOTHOCTH. IIOHMMAaHUs CYIIHOCTH METOJIOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, ClIOCOOHOCTH UCIIOJIb30BaTh MOJIy4yacMble
3HaHMS JUIsl aHaJIN3a U OOBSICHEHHUS SIBJIEHUHN OKpPY>KaIOILEero Mupa u
IPOMCXOAIINX B HEM U3MEHEHUH, yMEHUS /1e1aTh 000CHOBAHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIE€JIbI0 MOJy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSATEIBHO UCIOJIb30BATh XMMUYECKUE 3HAHUS I PEeLLICHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHHUIO,
K aKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBUH C
KU3HEHHBIMH MTOTPEOHOCTAMY,

MHTEpeca K 0COOEHHOCTSM TPYyAa B pa3iNuHbIX chepax mpodeccnoHanbHOM
JeATEIbHOCTH.

MeTanpeaMeTHbIe pe3yJbTaThl

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS Y4eOHOTO IpeameTa « XUMUs» Ha YPOBHE CPEAHETO
o01mero 00pa3oBaHus BKIIFOYAOT:

3HaYUMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaAIOLTNXCS
MEKIUCIMIUTHHAPHBIE (MEKIPEIMETHBIE) O0IIeHAYYHBIE TIOHSTHS, OTPAYKAFOIIHE
LEJIOCTHOCTh HAyYHOU KapTHUHBI MUpPA U CHEIU(PUKY METO/I0B TO3HAHUS,
UCTIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIECTBO, SHEPIUs, SBICHNUE,



npoIiecc, CUCTeMa, HaydHbIH (pakT, IPUHIKI, THUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICIOBAaHKE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U Ip.);

e yHUBEpCalbHbIC yueOHbIC JIeiCTBUS (II03HABATEIbHBIC, KOMMYHUKATHBHBIE,
peryisiTuBHbIC), oOecneynBaroye GopMupoBanue (yHKIHOHATBHOM
IPaMOTHOCTH M COLMAIbHON KOMIIETEHLIUN 00y4aroluxcs;

e CIIOCOOHOCTH O0YYAIOIINXCSI HCIOIb30BATH OCBOCHHBIE MEXKIUCLIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIC YUeOHbIE ICHCTBUS B
IIO3HABATEJIBHON M COLMAIBHOM TMPAKTHKE.

MCTaHpC,I[MCTHBIe PE3YIBTATHI OTPAXKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I
MMO3HAaBATCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIITUBHBIMU I[eI\/JICTBI/ISIMI/I.

OBnaneHne YHUBEPCAJIBbHBIMU y‘lCﬁHLIMI/I Nno3HaBaTEJIbHbBIMHU I[eﬁCTBHﬂMH:

1) 6a3oBbIe JOrHYecKHe AeiiCTBHUS:

e CaMOCTOATEIHHO (HOPMYIHPOBATH U AKTYAIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

e OIpENENATh LEJIH ACATEIbHOCTH, 3a/1aBas MapaMeTPhbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCUTH pe3y.]H)TaTI)I JCATCIIBHOCTU C IMOCTABJICHHBIMU LICJISIMU,

e HCMOJIB30BATh IPU OCBOCHWUH 3HAHUK MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIJICTSATh
xapaKTepHHe HpI/I3HaKI/I HOH?ITI/Iﬁ nu yCTaHaBJH/IBaTI) HUX B3aUMOCBA3b, UCITIOJIb30BATH
COOTBGTCTByIOHII/Ie IIOHATUSA OIS0 06’I)$ICH€HI/I$I OTOCIIBHBIX (1)aKTOB u ﬂBJIeHI/Iﬁ;

e BBIOMPATH OCHOBAHUS M KPUTEPUH TSI KIAaCCU(PUKAIIMN BEIIECTB U XMMHUYECKUX
pEaKLHii;

e YCTAHABJIMBATh MPUYMHHO-CJIEACTBEHHBIE CBS3H MEXY NU3y4a€MbIMU SIBICHUSIMU;

e CTPOUTH JIOTHYECKUE pacCyxaeHus (MHIYKTHBHbIC, ISTYKTHBHBIC, 10 aHAJIOTHH),
BBIABJISTH 3aKOHOMEPHOCTH M IPOTUBOPEYMS B pACCMATPUBAEMBIX SIBJIECHUSAX,
(GbOpMyYIMPOBATh BHIBOJIBI M 3aKJIFOUCHHUS,

e IIPUMEHATH B IIPOLIECCE NTO3HAHUS UCIIOJIB3YEMbBIE B XUMUN CUMBOJINYECKUE
(3HaKoOBBIC) MOJIEIH, TPEOOPA30BHIBATH MOJICIIbHBIC MTPEACTABICHUS — XUMHUYCCKHIA
3HaK (CHMBOJ) 3JeMEHTa, XUMUYecKas popMmyria, ypaBHEHHE XUMHUYECKOI peakilnu
— HpI/I pGHIeHI/II/I y‘I€6HBIX IIO3HABATCIIbHBIX U HpaKTI/ILIeCKI/IX 3aaay, HpI/IMeHSITI)
Ha3BAHHBIE MOJICJIBHBIE NIPEACTABICHHUS JJIsI BBISBIICHUS XapaKTEPHBIX ITPU3HAKOB
I/13yT~Ia€MBIX BCIICCTB U XUMHUYCCKUX peaKunﬁ;

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHS

e BIJIaJIETh OCHOBAaMH METOJOB HayUYHOT'O MO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIHII;

e (opmynupoBaTh LIENU U 33/1a4M UCCIIEAOBAHMS, UCTIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI 111 (POPMHUPOBAHHUS TUIIOTE3bI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUIA;

e BIJIAJIETh HABBIKAMH CaMOCTOSITEIBHOIO IJITAHUPOBAHMSI M ITPOBEIEHUS YUEHUUECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS Ha0JI0/1aTh 32 XOJIOM Ipolecca,
CaMOCTOSITENIbHO MTPOrHO3UPOBATh €r0 pe3yibTaT, (opMyaupoBaTh 0000IIeHUs U
BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HCCIEI0BAHNUS, COCTABIATh
00OCHOBaHHBIN OTUYET O MPOJIeTaHHOM padoTe;



e TPHOOpETATh OIBIT YYUCHUYECKON UCCIIEI0BATEIBCKON U MPOSKTHOM AEATETLHOCTH,
HPOSIBIIATH CIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IN4YHbIX METOIOB ITIO3HAHHUS,

3) pab6ora c unpopManueii:

e OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(POpMALUHU (HAYyIHO-TIOMYIISIpHAS
JTUTEepaTypa XUMUYECKOTO COACPIKAHMSI, CITPABOYHBIC TTOCOOUS, PECYPCHI
UHTEPHETA), aHAJTM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BHIOB U (hopm
MPEACTABICHUS, KpUTUUYECKU OIICHUBAThH €€ JOCTOBEPHOCTH U
HEIPOTHUBOPEYUBOCTD;

e (opMyIUPOBATH 3aMPOCH] K MPUMEHSATH PA3IUIHBIE METOBI TIPU MTOUCKE B OTOOpPE
uH(popMaluu, HEOOXOAUMOM /JIsl BBIMOTHEHUS YY€OHBIX 3aau ONpeAeIEHHOTO
THUIIA;

e TMpUOOpETaTh ONBIT UCIOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI M Pa3JIMYHBIX MOMCKOBBIX CHCTEM;

e CaMOCTOSATEIHHO BHIOMPATH ONTUMAJIBHYIO (POPMY IpecTaBICHHs HHPOPMALIHH
(cxembl, rpaduKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U JP.);

e HCIMOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPH pabOTe C XUMUYECKOM
uHOpMaIIKEii: MPUMEHATh MeKIpeAMeTHbIC (HU3HUeCKUe U MaTeMaTHUECKHUE)
3HAKH U CUMBOJIBI, POpMyIIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

e HCIOJb30BaTh U IPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA
HaIJISIIHOCTH.

OBJIZIL[EHI/IE YHuBEpCaJdbHBIMH KOMMYHHKATHBHBIMHA HeﬁCTBHHMH:

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMbI B X0J1¢ Uaora u/uim
JTUCKYCCHUH, BBICKA3bIBATh MU, (HOPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCUTECIIbHO BBITIOJTHCHUA npezmon(eHHoﬁ 3aJ1a4u,

e BBICTYNATH C IPE3CHTALNEH PE3yIbTATOB MO3HABATEIHHON JAESITENbHOCTH,
HOHy“ICHHBIX CaMOCTOSTCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU N
XUMHYECKOT0 HKCIIEPUMEHTa, TPAKTHUECKOM pabOoThI MO UCCIIEOBAHUIO CBOKCTB
W3y9aeMbIX BEIIECTB, peaM3aIlH YIeOHOTO MPOEKTa, U (POPMYIIMPOBATH BHIBOJIBI
MO pe3yNbTaTaM MPOBEACHHBIX UCCIIEIOBAaHUH MyTEM COTTIACOBAHMS MTO3UIIUN B
X0J1€ 00CYXeHUsI 1 0OMEHa MHEHUSIMU.

OBJaaaenue YHUBEPCAJIBHBIMHA PEryJasiTUBHBIMU JeHCTBUSIMM

e  CaMOCTOATENBHO INIAHUPOBAThH U OCYIIECTBIIATH CBOKO [103HABATEIbHYIO
JEATEIIBHOCTD, ONPEIEIIsSs €€ LENIN U 3aJa4l, KOHTPOJIMPOBATh U II0 MEpe
HEO0OXOIUMOCTH KOPPEKTUPOBATH MpeijlaraéMblii alrOpUT™M AEHCTBUIA MTPH
BBINOJIHEHUH YUEOHBIX U HCCIIE0BAaTENIbCKUX 3a/1a4, BEIOMpaTh Hanbosee
3¢ pexTUBHBIN C1IOCOO UX PEUICHHS C YY€TOM IMOJIy4YEeHUs HOBBIX 3HaHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUsX;

e OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKH.

IIpeanMeTHBIE pe3yabTAThI



10-1 kiaace
[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaIoT:

e c(hOPMUPOBAHHOCTb MPEJICTABICHUN O XUMUUYECKON COCTABIISAIOLIEH €CTECTBEHHO-
HAYYHOI KapTHHBI MHpPa, POJIM XUMUH B MIO3HAHUU SIBJICHUH MPUPOJIBI, B
(OpMHPOBAHNY MBIIIICHUS U KYJIbTYpPbI JUYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOM I PEeLICHNUs MPAKTUYECKUX 33/1a4 U HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[JOPOBbIO U IIPUPOAHOI cpene;

e BIQJICHUE CUCTEMOI XMMHUECKUX 3HAaHUH, KOTOPask BKIOYAET: OCHOBOIOJIAraroIIne
HOHSTHUS (XUMUYECKHI JIEMEHT, aTOM, JJICKTPOHHAs 000JI09Ka aTOMa, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTD, XUMUYECKasl CBSI3b, CTPYKTypHAs
(opmyna (pa3BepHyTasi U COKpaIEHHAsT), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM, YIIIepOAHbIN CKeJeT, YHKIMOHATIbHAS TPy, paguKai, H30MepHs,
U30MEpbl, TOMOJIOTUYECKUN Psil, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPO U
a30TCo/IepIKaIlIne COSTUHEHUS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTMHEHHUS); TEOPHH U 3aKOHBI (TCOPHSI CTPOCHUSI
opranuyeckux BeriecTB A.M. ByTnepoBa, 3aK0oH COXpaHEHHsI MaCChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKHUH S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHU,
JeKalre B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SBJICHUH, (PaKTOJIOIMYECKHE CBEACHUS O CBOWCTBAX, COCTABE, IOIYYECHUH U
0€30I1aCHOM HCITOJIb30BaHUH BKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY U
NPAaKTUYECKOH 1eATEIbHOCTH YEJIOBEKa,

e c(HOpMUPOBAHHOCTh YMEHUH BBISABISTH XapaKTEPHbIC MPU3HAKH MOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLINE OHATUS IPU
OTIMCAaHHUH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMYECKUX COCTUHECHUH;

e c(hOopMUPOBAHHOCTb YMEHUH UCIIOJIb30BATh XUMHUYECKYIO CUMBOJIUKY IS
COCTAaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOU, COKPAIICHHO#)
(bopMy1 OpraHUYEeCKUX BEIECTB U YPaBHEHUN XUMUYECKUX PEaKIHi,
M3TOTABJIMBATH MOZEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MILTFOCTPAIIMH X
XUMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHMS;

e c(hOpMUPOBAHHOCTh YMEHHU YCTAHABIMBATH MPHHAIC)KHOCTD N3YUYECHHBIX
OpPraHUYECKHX BEIECTB MO UX COCTABY U CTPOEHUIO K OINPEIeIEHHOMY
Kiaccy/rpymrme coeuHeHui (YriieBoJOPO/Ibl, KHCIOPO U a30TCOIEpIKAIIIE
COCTMHEHHSI, BHICOKOMOJICKYIISIPHBIC COSIMHEHHS), 1aBaTh M Ha3BaHMUS 110
cucrematrueckoit Homenkinarype (IUPAC), a Takke NIpUBOANUTH TPUBHAIIBHBIC
Ha3BaHHS OT/ICNIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, IPOIHJICH, alleTHIICH,
ATHUJICHTJIMKOJIb, TIUIEPHH, (GeHOI, (OpMaTbICTH I, alleTAIbCTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAs KMCJIO0Ta, OJIEMHOBAsK KUCJIOTA, CTEAPUHOBAsI KMCIIOTA, TIII0K034,
GpykTO3a, Kpaxmal, IeJUII0I03a, TIIUIHH);

e c(hOpMUPOBAHHOCTH YMEHHUS ONPENENATh BUABI XUMHUUECKON CBSI3U B OPraHUUECKUX
coenMHeHUsAX (OMHAPHBIC U KPATHBIE);

e c(hOopMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHHS TEOPUH CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa /17151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB,;

e c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB
OpraHMYeCKUX BeIIecTB (MeTaH, 3TaH, YTUJICH, IPOMUJICH, alleTUiIeH, OyTaauen-1,3,
mMeTunoyraauen-1,3, 6eH3051, METaHoII, 3TaHOJ, STHJIEHIIUKOb, TTUIEpUH, (EeHO,
areTanbIeT U], MypaBbUHAs U YKCYCHAst KHCJIOTBI, TIFOK03a, KpaxMaJl, IeJUTI0II03a,



AMHHOYKCYCHAsl KHCJIOTa), WIUTFOCTPHUPOBATh TCHETHUECKYIO CBSI3b MEXKIy HUMHU
YPaBHEHUSMH COOTBETCTBYIOINX XUMUYECKUX PEAKIUH C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (OPMYII;

e Cc(pOPMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YIIIE€BOJOPOIHOTO ChHIPhS
(HedTh, TPUPOIHBIH ra3, YroJib), CIOCOObI X MEPEPaOOTKH M MPAKTUYCCKOE
MPUMEHEHUE MTPOAYKTOB MEepepaboTKH;

e CcOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYUCIICHUS 10 XUMUICCKUM YPABHEHUSIM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WK MPOIYKTa PEAKIIUH 110
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WU
IPOYKTOB PEAKIUH);

e COPMUPOBAHHOCTH YMEHHH BJIAJIETh CHCTEMOU 3HAHMI 00 OCHOBHBIX METOJIaX
Hay4HOI'O [TO3HAHMS, UCIIOJb3yEMbIX B XMMHUH P U3yYEHUHU BEILIECTB U
XUMHYCCKHX SBJICHUH (HAOJI0ICHUE, U3MEPECHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIB30BaTh CUCTEMHbBIE XUMUYECKNE 3HAHUS JJIs1 IPUHATHS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBI3AHHBIX C BEMIECTBAMU U UX
MIPUMEHEHUEM;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATh TIPABHJIA TTOJIH30BAHUS XUMUYECKOM
MOCYAOH U JIabopaTOpHBIM 000PYAOBaHUEM, a TAK)KE MpaBHIia 0OpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMH TI0 BBIIIOJTHEHUIO TAOOPATOPHBIX
XUMUYECKUX OMBITOB;

e CPOPMUPOBAHHOCTH YMEHUH IUIAHUPOBATH U BBITOJHATH XUMHYSCKHNA SKCIIEPHUMEHT
(mpeBpaliieHust OpraHMYECKUX BEIIECTB TP HATPEBAHUH, MOJyUECHHE dTUIICHA U
M3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHMYECKUX BEIIECTB,
JICHATypaIyst OEJIKOB IPU HAIPEBaHWH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C MpaBUJIaMH TEXHUKU O€30MaCHOCTH MPU OOPALLEHUH C BELLIECTBAMU U
1a00paTOPHBIM 000PYIOBaHUEM, MTPEACTABIAThH PE3YIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOPME 3aMiCH YPAaBHEHHU COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMynTHUpOBaTh BEIBOJIBI HA OCHOBE ITUX PE3YIbTATOB,;

e c(hOPMUPOBAHHOCTh YMEHUM KPUTHUUECKH aHATM3UPOBATh XUMHUECKYIO
UH(OPMAIIHIO, TTOJTyYaeMyIO U3 Pa3HBIX HCTOUYHHKOB (CpeCTBAa MacCOBOM
uHOPMAIIUH, HHTEPHET U JIP.);

e CcpOPMUPOBAHHOCTHh YMEHHUI COOIIO/IaTh TIPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JESITEIILHOCTH B LIETISX COXPAHEHUSI CBOETO
3710pOBbS U OKPY>KAIOLIEN IPUPOIHON CPelbl, OCO3HABATh ONIACHOCTH BO3ICHUCTBUS
Ha KUBBIE OPraHU3MBbI ONPEICIICHHBIX OPTraHUYECKUX BEUIECTB, IOHUMAsl CMBICIT
nokazarens [1/IK, mosicHsITh Ha mpuMepax crocoObl yMEHbBIIICHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3AECHCTBHUS HA OPTaHU3M YEIIOBEKA;

e 117151 OOYYAIOUIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/TOPOBBSI: YMEHUE
MIPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX MMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUN;

e IS CJIETIBIX U CJIA0OBUIALINX 00YYaIOIIMXCS: YMEHUE UCTIOIb30BaTh peabeHO-
TOUCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmy.

11-i1 kaace
[IpeameTHBIEC pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeOpraHudecKasi XUMHES» OTPaKaroT:
e c(hOpPMHUPOBAHHOCTD MPEACTABICHUIN: O XUMHUECKONU COCTABJISIONIECH €CTECTBEHHO-

Hay4YHO! KapTHUHBI MUPA, POJIM XUMUU B ITI03HAHUHU SIBJICHUH IIPUPOABL, B
(bOopMUPOBAHNUY MBINUIEHUS U KYJIBTYpPbI INYHOCTH, €€ (PyHKIMOHAIBHOMN



IPaMOTHOCTH, HEOOXOAMMOH JUIsl pellIeHHUs MPAKTUYECKHUX 3aad M SKOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U MIPUPOJIHOM cpejie;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPast BKIIOYAET: OCHOBOIIOIAT AIOIINE
HOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, U30TOII, S-, P-, - 3JIeKTPOHHbBIC OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEM, BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATESIILHOCTD, CTENIEHb OKUCIICHHS, XUMUYIECKast CBs3b (KOBaJICHTHA,
WOHHAs, METAJUINYECKasi, BOJOPOIHAS), KPUCTAJUINYECKAsl PELIETKA, TUITBI
XUMUYECKHUX PEaKLUU, paCTBOP, MIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
AEKTPOJIUTUYECKAS TUCCOLUALINS, OKACIUTEND, BOCCTAHOBUTEIb, CKOPOCTh
XMUMHYECKON peaKiii, XUMUIECKOe PABHOBECHE); TCOPHHU U 3aKOHBI (TCOpHs
ANEKTPOIUTUYECKON AUCCOnManny, nepuoandeckuii 3akod .M. Menneneesa,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U PEBPALICHUSI SHEPTUU
IPU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHNUS, JIEKAIIUE B OCHOBE TOHUMAHUS IPUIMHHOCTH U
CHUCTEMHOCTH XUMHUECKUX SBICHUU, (PAKTOIOTHYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOMy4YeHUHU U 0€30MaCHOM HCIOJIb30BAHUN BAKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOH IEATEILHOCTH YEIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTepHbIe MPU3HAKU MOHSITUH,
YCTaHAaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHUS IIPU
ONMCAaHUU HEOPTaHWYECKUX BEILECTB U UX MPEBPALLECHUN;

c(OPMHPOBAHHOCTH YMEHHH NCIIOIB30BATH XUMUYECKYIO CUMBOJIUKY IS
coctaBieHus GopMYyI BEIIECTB U YPaBHEHUN XUMHUECKUX PEaKIIUi,
cucrematrueckyto HomeHkiarypy (IUPAC) u TpuBnaiibHble Ha3BaHHS OTACIBHBIX
HEOPraHWYECKUX BelecTB (yrapHbli ra3, yriIeKUCIIbIi Ta3, aMMHUaK, rarieHast
U3BECTh, HETrallICHasi U3BECTh, IIUTHEBAS COMIA, IUPHUT H JP.);

c(hOpMUPOBAHHOCTh YMEHUH OINPENEATh BAJIGHTHOCTD U CTETICHb OKUCICHHUS
XUMHYECKHX 3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
cBsi3u (KOBaJICHTHAs!, HOHHAs!, METAJUTHUECKasi, BOJJOPOIHASL) B COSMHEHHUSX,, THII
KPHUCTAJUTMIECKOW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHast, MOJICKYJIsIpHAas,
MOHHAs1, METAJUTHYECKast), XapaKTep CPe/Ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COEIMHEHNH,

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIEKHOCTh HEOPTaHUYECKHX
BEILIECTB 110 MX COCTaBY K OMpPEACICHHOMY Kiaccy/Tpynie coeiMHeHn# (pocThie
BEIIIECTBA — METAJLJIbl U1 HEMETAJUIbI, OKCH/IbI, OCHOBaHMsI, KUCIOTHI, aM(OTepHBbIE
THJIPOKCH/IBI, COJTH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI EepuoIndeckoro 3akona J[.1.
MenzeneeBa 1 IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENIbHYIO U
MPOTHOCTUYECKYIO (PyHKIINH;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh FIEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKHX 3J1eMeHTOB 1-4 neproaoB [lepuoauueckoil CHCTEMbl XUMHUYECKUX
anemenToB J[.1. MeHnpeneeBa, UCTIONb3YsI MOHATHS «S-, P-, d- AIEKTPOHHBIC
opoUTaNNY, «IHEPTeTUYECKHE YPOBHMUY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHUX 3JIEMEHTOB M UX COETUHEHHI 110 MepruoiaM U TpyInam
Ilepuoanueckoit cucremsl XxumMuieckux aneMeHToB .M. Meneneena,
cOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATD) OOIIME XUMHUYCCKUE
CBOMCTBa HEOPraHMYECKHUX BEUIECTB PA3INYHbIX KJIACCOB, IOATBEPKIATh
CYIIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/1y HEOPTaHUYECKUMH BEIIECTBAMU C
MOMOUIBbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIUIA;
c(OPMHUPOBAHHOCTh YMEHUS KJIACCUPHUIMPOBATH XUMUYECKUE PEAKLIUU O
Pa3IUYHBIM MPU3HAKaM (YHCITy U COCTABY PEarnpyroIUX BEIIECTB, TEINIOBOMY



s deKTy peakinu, U3MEHEHHUIO CTENEHEH OKHCIEHUS JIEMEHTOB, 00PaTHMOCTH
pEaKIny, yIacTHIO KaTaln3aTopa);

e COPMUPOBAHHOCTH YMEHHUI COCTABIISTh YPABHECHUS PEAKIIUI Pa3INIHBIX THUIIOB,
MOJIHBIE U COKpPAILIEHHbIE YPaBHEHUS peaKlMii HOHHOTO 0OMEeHa, YUUThIBas
YCIIOBUS, TIPU KOTOPBIX 3T PEAKIIUHN HIYT 0 KOHIIA,

e CcpOPMUPOBAHHOCTH YMEHHI MPOBOIUTH PEAKIIUU, TTOATBEPKIAIOIIHE
KauEeCTBEHHBIN COCTaB Pa3IMYHbIX HEOPIraHUYECKUX BEILECTB, pPACIIO3HABATh
OTIBITHBIM ITyTE€M HMOHBI, IPUCYTCTBYIOINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

e CcPOPMUPOBAHHOCTb YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABJICHUS SJICKTPOHHOTO OaiaHca
3THUX PEAKIUK;

e c(hOpMUPOBAHHOCTh YMEHHUN OOBSICHATH 3aBUCIMOCTb CKOPOCTH XUMUYECKOH
peaKuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEUICHHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aeicTus (mpuniun Jle [latense);

e CcPOPMHUPOBAHHOCTH YMEHHI XapaKTepHU30BaTh XUMUUECKUE TIPOIECCHI, JIeXKAIlHe B
OCHOBE IIPOMBIIIIEHHOT'O IIOJyYEHUS! CEPHOM KUCIIOThI, aMMHAaKa, a TaKkKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMHUIECKOTO ITPOU3BOJICTBA,;

e CcpOPMUPOBAHHOCTH YMEHHI MPOBOIUTH BBIYUCICHUS C UCTIOIH30BAHUEM TTOHSATHUS
«MaccoBasi J0J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUH Ia30B MIPU
XUMHYECKHX PEAKIIHIX, MacChl BEIIECTBA WM 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WIM 00bEMY OJHOIO U3 YUYAaCTBYIOIIMX B PEAKLIUU
BEIIECTB, TEIUIOBOTO 3 deKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl
BELIECTB, [IPEBPALLEHUS U COXPAaHEHUS SJHEPIHH;

e cpOpMUPOBAHHOCTH YMEHHI COOJIIOIATh TIPAaBUIIA MOJIH30BAHUS XUMUYECKOM
MOCY/10H 1 J1a0OpaTOPHBIM 00OPYAOBAHHUEM, a TAKXKE MPaBHIIa OOpaIEHUs C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BHITIOTHEHHIO JTA0OPATOPHBIX
XUMHUYECKHX OIBITOB;

e CcPOPMUPOBAHHOCTH YMEHHH IIIAHUPOBATH U BBIIIOJIHATH XUMHUECKUN SKCIIEPHUMEHT
(pasznoxeHue mepoKcHIa BOIOPOA B MPUCYTCTBHH KaTalTU3aTopa, ONPEIeIICHNE
Cpebl PACTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAILHOTO HHINKATOPA, BIHSHHIE
pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIUH, PEaKIINA HOHHOTO
o0OMeHa, KaueCTBEHHbIE peaKkllny Ha cynb(art-, KapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUS, PEIICHHE YKCIIEPUMEHTAILHBIX 337124 10 TeMaM «MeTauTb» 1
«Hemeramibi») B COOTBETCTBUH € TIPABHIIAMH TEXHUKH 0€30MaCHOCTHU TIPH
oOpallleHnH C BelIeCTBaMU U JIabopaTOPHBIM 000PYAOBAHUEM, IIPEACTABIISITH
pe3yNbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3alliCH ypaBHEHUI
COOTBETCTBYIOIINX PeaKIuii U (POPMYINPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yNIbTaTOB,;

e CPOPMHUPOBAHHOCTh YMEHUH KPUTHUYCCKH aHATU3UPOBATh XUMUIECKYIO
UH(POPMAIIHIO, TIOTYYaEMYIO U3 Pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOM
KOMMYHHKAIMH, HHTEPHET H JIp.);

e c(hOopMUPOBAHHOCTh YMEHU COOJIOATH MTPaBHiIa SKOJIOTUYECKH 1[€1eCO00pa3HOro
MOBE/ICHUA B OBITY U TPYJOBOM AESITEILHOCTU B LEJSIX COXPAHEHUS CBOETO
310pOBbs U OKPY>KAIOIEH TPUPOIHOM Cpeibl, 0CO3HABATh OMACHOCTH BO3IEHCTBUS
Ha JKUBbIE OPTaHU3MBbI ONIPEENICHHBIX BEIIECTB, TOHUMas cMbich nokazatens [1/1K,
MOSICHSITh Ha IPUMEpaxX CIIOCOObl YMEHBIIIEHUS U MPEOTBPAIICHUS UX BPETHOTO
BO3/ICIICTBHS Ha OPraHU3M YEJIOBEKa,



e JUIg OOYYAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE
IPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX [TO3HAHUS BEIIECTB U
XUMHYECKHUX SIBICHUH,

e JUIS CIEMBIX M cIa00BUIAIIMX 00YYAIOUIUXCS: YMEHHE UCII0Ib30BATh pelbedHO-
TOUYCUHYIO cucTeMy o0o3HadeHuit JI. bpaitist 1 3anucu XuMu4eckux (Gopmyit.

TemaTu4yeckoe MIAHUPOBAHUE

10-1 kJ1acc
Haumenon | KosimuecTBo yacos
aHue
Ne 35
./ |pa3nenos Bee Kontpoa |Tpaktuye | /IEKTPOHHbIE (mu¢posrie)
g |HTeM o [pHbie CKHE o0pa3oBaTebHbIE PeCypChl
nporpamMm paboThl | paGoThI

bl

Pa3nen 1. Teopernueckue 0CHOBbI OPraHuYecKoil Xumuu 3 yaca

[Ipenmer
OpraHnyec
KOW XMMHH.
Teopus
CTpPOEHUS
OpraHu4ec
KX
COCIUHECHU
i AM.
bytneposa

bubmmoreka POIII

— resh.edu.ru/subject/29/10/

Htoro mo
paszeiny

3

Pa3nen 2.YriaeBoaopoabl U UX NPUPOAHbIE HCTOYHUKH 8 4acoB

[IpenenbHbI
e
YTJIEBOJIOP
OJIBI —

bubmmorexa POII —
resh.edu.ru/subject/lesson/6151/
start/149993/




AJIKaHBI
Henpenenp
HBIC
o |Yyraesoznop Tpenaxep «O0MaKO 3HAHUIN.
2' OJIBI. 3 0 0 Xumus. 10 kmace, OO0
aJIKEHBI, «Duzukon JIadc»
aJKaeHbI
, QTKUHBI
DIIEKTPOHHBIN
Apomatue 00pa3oBaTEIbHBIN pecypc
2 | exne «Jlomaraue 3ananus. Cpegnee
3 | yraesonop 1 0 0 obmee oOpazoBaHue. XUMHSI,
- 10-11 xmacc, AO
«3paTenbCcTBO
"IIpocBenienue»
[TpupoaHbI
e
o |MCTOMHHKH
4' yriaeBomop |3 1 0 <..>
0JIOB U UX
nepepadot
Ka
Hroro o 8
paszueiny

Paznen 3. Kuca

opojocoep:Kalue oprannyeckue coeannenus 11 yacon

3. | CoupThL.

1 |Denon 3 0 0 S
AJpernapl

3 Kap6onos

2' BIE 6 0 1 <..>
KUCJIOTHI.
Cnoxxurie
3uUpHI

3.

3 VrneBoael |5 1 0 <..>

Hroro o 14

paszneiy




Pa3znen 4. A3oTcoaeprkainmue opraHuvdeckne coeJHHEHNs 5 4acoB

AMUHBI.
4. | AMUHOKHC 5 0 0 < >
1 |10THL
benxn
Hroro o 5
pazjaeny

Pa3nen 5. BeicokomouieKky/JIsipHbIe coelMHeHus 4 yaca

S.

1 4 0 0 <..>

Hroro o
paszzeiny

OBILIEE

KOJIMYECTB
O YACOB I10
[TIPOTPAMME

34 2 2

TemaTHueckoe INIAHUPOBAHHUEC 110 XUMHUH

11-i kiace
No HaumenoBan | KosimuecTBo 4yacos JJIEKTPOHHbIE
./ |1e pasnenon (madposbie)
0 TeM Bcer | Konrpoabsn |IIpakruyeck 0Gpa3oBaTebHbIE
n nporpaMmbr | © bie paboThl | He paboThl | pecypebl

Pa3zjnen 1. TeopeTuueckne 0OCHOBBI XUMHUH

Ctpoenue
aTOMOB.
1 [Tepuoanyeck but6moreka POIII —
1' Uil 3aKOH U 3 0 0 resh.edu.ru/subject/29
[Teproauueck 111/
ast cuctema

XUMHUYCCKUX




DJIEMEHTOB
..
MenpgeneeBa
DNEeKTPOHHBIN
o0Opa3oBaTeIbHBIN
ecypc «Jlomarnue
Crpoenue pecype «J
3ananus. CpenHee
1. |Bemecrna.
2 | Muoroo6pasu 8 0 o0O1ee oOpa3oBaHHUE.
€ BEILIECTB Xumusy, 10-11
" kiacc, AO
«M3paTennpeTBo
"[IpocsenicHue"»
Tpenaxep «O0mako
1. | XumMuueckue 3HaHuiy. Xumud. 11
9 1
3 |peakiun kiaacc, 000
«Dusukon JIady»
Hroro no pazneny | 20

Pa3nen 2.Heopranunyeckasi XuMus

i' Merauist 5 0 <..>

2.

5 HemeTamn! 7 1 <.>
CBs3b

9 HEOPTraHWYECK

3' UX U 1 0 <.>
OpraHUYECKUuX
BEILIECTB

Uroro no pazneny | 13

Paznen 3. Xumus u :xu3Hb 1 yac

3. | Xumus u 1 0 < >

1 |Xu3"b

Uroro no pazpeny |1

OBIIEE

KOJMYECTBO 34 5

YACOB I10

I[TPOI'PAMME







