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HNOACHUTEJIBHAS 3AIIUCKA

[IporpamMma 1o XMMHUHM Ha YpOBHE CpeIHEro oOImiero odpazoBaHHs pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUM K pe3yabTaTaM OCBOEHUs (enepalibHON 00pa30BaTEIbHOM MPOrPaMMBbl CPETHEr0 00IIEero
obpazoBanus (DPOII COO), npencrabieHHbIXx B DeepaabHOM TOCYAApPCTBEHHOM 00pa3oBaTEIbHOM
craggapre COO, c¢ yu€rom Konmenmuu mnpenogaBaHus ydyeOHOTO mpeaMera «XHMHS» B
oOpa3oBaTenbHbIX  opranuszauusax  Poccuiickoit ~ @expepainuy,  peaau3ylolIUX  OCHOBHbBIE
oOpa3oBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTteruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 N2 996 - p.).

OcCHOBY TOIXOJI0B K pa3pabOTKe MPOrpamMMbl MO0 XMMHH, K OIPEICIICHUIO OOIIeH cTpaTeruu
oOyueHusl, BOCIIUTAHUS U PA3BUTHS OOYy4AIONIMXCS CPEICTBAMHU y4eOHOro mpeamMera «XUMHUS» s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHLenTyajlbHble mnosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJNEpIKaHUs, Pe3yIbTaTOB OOydYeHUs W TPEeOOBaHWI K YpPOBHIO
MMOATOTOBKU BBHIITYCKHHUKOB.

Xumudeckoe 00pazoBaHue, MOJydaeMoe BBITYCKHHKAMHU O0IIe00pa3oBaTeIbHON OpraHU3alliH,
SBIIICTCS HEOThEMJIEMOW 4YacTbio HX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEpUIAIOIIMM STaroM
peayiu3alliM HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYLIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs TIO3HAHUS 3aKOHOB
IpUPOAbI, (POPMHUPOBAHUS MHUPOBO33PEHHSI U OOIIEH KYJIbTYphl YEIOBEKa, a TAaKKE IKOJIOTMYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBbIO M MPHUPOAHON cpere. Peamusyercs xumuueckoe
oOpa3zoBaHHe O0OYyYalOUIMXCS HAa YypPOBHE cpeaHero oOmero oOpa3oBaHMs CPEACTBAMHU Y4YEOHOTO
npenMera «XuMUs», Colep)KaHue U MOCTPOEHHE KOTOPOTO ONpENEIeHbl B NMPOrpaMMe MO XUMHUH C
yu€ToM crnenuuKyd HAyKH XUMHUH, €€ 3HAYeHUS B MO3HAHUU MPUPOJBI U B MaTepUaIbHOW >KU3HU
obmiecTBa, a TaKkKe C Y4€TOM OOIMX Ieled W TNPHUHLUIIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoit deneparuu.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0co0yi0 pojib B COBPEMEHHOM
LMBUIIM3AIlMU, B CO3/aHUM HOBOW 0a3bl MaTepHalbHON KynbTyphl. OHa BHOCUT CBOWM BKJIaJ B
(dbopMHpOBaHNE PALMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3JJaHUE LEJIOCTHOTO IpeJICTaBIeHUs 00
OKpY’KaIoIlleM MUpPE KaK O €IMHCTBE IPUPOJIbI U YeJIOBeKa, KOTOpoe POopMUPYETCsl B XMMHUU Ha OCHOBE
MIOHMMAaHMs BEILECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHHUS B3aWMOCBSI3U  MEXKAY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTAMU PUMEHEHUS.

TecHO B3aMMOAEHCTBYS C OPYIMMM €CTECTBEHHBIMH HayKaMM, XMMMs CTajla HEOThEMJIEMOU
4acTbI0 MUPOBOW KYJbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO TPyJa U >KM3HU KaKJIOro wieHa
obOmiectBa. CoBpeMeHHasi XUMHUS Kak HayKa CO3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTUN
HalpaBlieHa Ha PElIeHHE MNI00AaNbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBHM ¢ OOIMMH LENSMH M TNPUHLMIAMH CpEIHEro oOmero ooOpa3oBaHUA
conepxkanue mnpeamera «Xumusi» (10-11 kmaccel, 6a30BbI YpOBEHb H3YYEHHS) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOHIEKYJbTYpHYIO TOJTOTOBKY OOy4arolmuxcs, HEOOXOIMMYyI0 UM AJis
BBIPAaOOTKHM MHMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOUEHHS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHUS 00pa30BaHUs B pa3IMUHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocraBnsgomuMy npeaMera «XuMus» ABIAIOTCA 0a30Bble Kypchl — «OpraHuueckas XUMus» u
«O0masi U HeopraHudeckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUSl KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWUW MO HEOPTaHWYECKOW XWMHUU (C BKIIFOUEHWEM 3HAHWNA W3



oOmmelt XUMUK) U OpraHndeckor xumun. DopMupoBaHUE JAHHON CHCTEMBbl 3HAHWN TPH U3YYCHUH
npeaMera 00ecredyrnBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCETO MHOT00Opas3Hs BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi kKypcoB — «Opranuueckas xumus» U «OOmas u HeopraHuyeckas
XUMHS» cPopMHpOBaHA B IporpaMMme IO XMMHH Ha OCHOBE CHCTEMHOr0 MOJXO0Ja K H3YyYEHUIO
yuyeOHOro Martepuana U OOYCJIOBJIE€HAa MCTOPUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWM Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEILECTBA
paccMaTpuBarOTCsl Ha YPOBHE KJIACCUUECKOW TEOPUU CTPOEHUSI OPTaHMYECKUX COCIMHEHMM, a TakkKe
Ha YpPOBHE CTEPEOXMMHYECKHUX U 3JIEKTPOHHBIX IMPEACTaBICHUI 0 cTpoeHuH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COCIMHEHUH. B Kypce opraHnyeckoil XMMHUU MOJIy4aloT pa3BUTHE cHOpMHpOBAHHBIC Ha
YpOBHE OCHOBHOrO 001Iero oOpa3oBaHHs MepBOHAYaJIbHbIE NMPEICTABICHUS O XUMHUYECKOW CBS3H,
KJIacCU(UKALMOHHBIX TPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOEHHS, O
XMMHYECKON PEaKIIUu.

Ilon HOBBIM yrjmom 3peHuss B npeamere «Xumus» 0a30BOr0 YpOBHS paccMaTpHUBaeTCs
U3YYCHHBIH Ha ypOBHE OCHOBHOrO o00mero oOpa3oBaHUS TEOPETUYECKUH MaTepuan u
(akToNOrMuecKue CBEJIEHUs O BEIIeCTBAX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce
«OO0mass u HeopraHuyeckass XHMHS» OOYYarOIIUMCS TPEAOCTABISETCS BO3MOXKHOCTH OCO3HATH
3HaYCHHUE TNEPUOTUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOAOJOTHYECKHX MO3MIHUH, TIyOkKe
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT o0oOmiaromiei 10 oObsACHSIOMEH U
MIPOTHO3UPYIOLLEH.

Enunnas cucrema 3HaHM O BaKHEHMIIMX BELIECTBaX, MX COCTaBE, CTPOCHHUM, CBOWMCTBAX W
MPUMEHEHUH, A TAKKE€ O XMMHUYECKHUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MNPOTECKAHHUS
nonoJHserca B Kypcax 10 u 11 xkimaccoB aneMeHTaMu COAEepKaHUsl, UMEIOIMMHU KYJIbTYPOJIOTHUECKUI
Y TPUKIAAHON XapakTep. JTH 3HaHHs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3M XUMUHU C JAPYTUMHU
HayKaMH, DacKpbIBalOT €€ pPOJb B IIO3HABATEIIBHOW W IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBaXXEHHS K IPOIIECCY TBOPUECTBA B 00JACTH TEOPHM U MPAKTHUYECKHUX
MPUJIOKEHUH XWMHUH, TMOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JHUYHOCTHO
3HAYUMBIX MPOOIEMax, CBI3aHHBIX C XUMHEH, KPUTUUECKHU OCMBICIUBATh HHPOPMAIUIO U TPUMEHSATH
€€ JuIsl  TONOJHEHWsA  3HAHWW, pEUICHUS  HHTEIUIEKTYAIbHBIX W JKCHEPUMEHTAIBHBIX
HCCIIEIOBATEeNbCKUX 3a/ad. B 1enoM coaepxaHue yuyeOHOro mnpeamera «XUMHUs» AaHHOTO YPOBHS
U3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYHYAIOUIMXCS MHPOBO33PEHYECKOH OCHOBBI IS
noHuMaHus (Qumocodpckux uAeH, TaKUX Kak: MaTepualbHOE €IWHCTBO HEOPraHUYeCKOro |
OpPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHEM, T03HABAEMOCTh
MPUPOJIHBIX SBICHUNA MYTEM SKCIEPUMEHTA M PEIICHUs] MPOTUBOPEUYHI MEXTy HOBBIMU (hakTaMu M
TEOPETUYECKUMH TPEINOCHUIKAMH, OCO3HAHWE POJIM XUMHUHU B PEUICHUH DKOJIOTHUYECKUX MpoldieM, a
TaKke MpobieM cOepeXeHUs PHEPreTHUECKUX PECYPCOB, CHIPbS, CO3JaHMS HOBBIX TEXHOJOTHH WU
MaTepHuaoB.

B mutane pemieHus 3ajad BOCIUTAHUS, Pa3BUTHS U COLMANIM3AIMHM OOYYaIOUIUXCS MPUHATHIE
nporpaMMoil 1O XHMMHUHM TOAXOAbl K OINPEIEICHUI0 COAEpKaHUs M TOCTPOEHUs MpeaMeTa
mpenycMaTpuBaoT GopMUpOBaHUE YHUBEPCATBLHBIX YUeOHBIX JEHCTBH, UMEIOMUX 0a30BOE 3HAUCHHE
JUISL Pa3IMYHBIX BHUJJAOB JEATEIBHOCTH: pEIICHUS TMpoOJieM, TOWCKa, aHaimm3a U 00paboTKH
nH(popMaluK, HEOOXOAWMBIX MJIi NPUOOPETEeHMs] OMbITa MPAKTUYECKOW U HCCIe0BaTEeNbCKON
JEeSATEeIbHOCTH, 3aHUMAIOILIEH Ba)KHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTtuke mpenonaBaHus XUMHUHM Kak Ha YpOBHE OCHOBHOTO OOIIETro oOpa3oBaHMs, TaK M HA
YpOBHE CpeHero o0Imiero oopazoBaHus, MpU ONPEACTICHUN COAEePKATEIbHON XapaKTepUCTUKU Lenen



U3yYeHHUs TIpeIMEeTa HalpaBJICHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAAMLMOHHO MpPU3HAETCS
¢dbopMHpOBaHHE OCHOB XHMHMYECKOW HayKd Kak oOOJacTH COBPEMEHHOIO €CTEeCTBO3HAHUS,
IIPAKTUYECKON JEATEIbHOCTU YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBON KyibTypel. C
METOAMYECKOW TOYKM 3PEHUs TAKOW MOJXOX K ONpPENENCHUI0 Lesiel M3ydeHUs IpeaMeTa sBISeTCs
BIIOJIHE OIIPAaBJaHHbIM.

CornacHo JaHHOW TOYKE 3pPEHUS IVIABHBIMHU LIESIMU M3YUYCHHUs MpeaMeTa «XUMUs» Ha 0a30BOM
ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (opMHUpPOBaHME CUCTEMbl XMMUUYECKMX 3HAHUHN KaK Ba)KHEHIIEH COCTaBIAIOIIEH eCTECTBEHHO-
HAy4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBBIC MOHATHUS, (yHIaMEHTAIbHbIC
3aKOHbl U TEOPUU XUMHH, OCBOCHHE S3blKa HAyKH, YCBOCHME M IOHMMAHUE CYIIHOCTH
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJIEHHE C HMCTOpUEH HuX
pa3BUTHA U CTAHOBJICHMUS;

e (opMHUpOBaHHME W pa3BUTHE IMPEJICTABICHUIA O HAYYHBIX METOAAX IIO3HAHHS BEIIECTB U
XUMHAYECKUX PEAKIUi, HEOOXOIUMBIX JUIsl IPHOOPETCHNUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHUX SIBICHUH, HMEIOLIUX MECTO B IPUPOJIE, B MPAKTUYECKOH U
MIOBCEJHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIIOCOOOB AEATENBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM M OOBSICHEHHEM
XMUMUYECKOI0 3KCIIEPUMEHTa, COOIII0IEHMEM IPaBUi 0€30M1acHOro 00paleHUs C BeLeCTBaMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LEJIeH M 3ajady U3ydyeHus NpeaMmeTa B
IIporpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU B
cucreMe cpenHero oouiero obpasoBaHus. CerojgHs B NPENoAaBaHUU XUMHM B OOJIbLIEH CTENeHU
OTAAETCs MPEANOYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHHs OOyueHHs,, OpUEHTHPOBAHHON Ha
MOATOTOBKY BBIMMYCKHHUKA 00I11€00pa30BaTEIbHON OpraHMU3aliy, BIAJCIOIIEro He HaOOpoM 3HaHMM, a
(YHKIIMOHATILHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSIMU aKTUBHOTO TOJY4YE€HUs 3HAHUN U
IIPUMEHEHHUSI X B PEAJIbHOM JKM3HU JUIS PELICHMSI TPAaKTUYECKUX 3a1a4.

B cBs13u ¢ 3TUM npu u3yyeHHH mpeaMeTa «XHUMUsS» JTOMHUHUpYIOIIee 3HaYeHUE NMPHOOpeTaroT
TaKHe LEeIH U 33J1a4l, KaK:

ajanranus oOydarolMXcsl K YCIOBHUSM JMHAMUYHO pa3BUBAIOLIETOCs MHpa, (GOpMUPOBAHUE
UHTEJUIEKTYaJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHHIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbBHOMY IPHUHATHIO TPAaMOTHBIX pEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CUTYaLHsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM,;

(dopMupoBaHHue y 00y4arOIIMXCSl KIFOYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIINI), UMEIOIINX
YHHUBEpPCAJIbHOE 3HAUECHUE JUIsl PA3JINYHBIX BUJIOB ACSITEIbHOCTU: pELIeHHs pobiieM, IoucKa, aHaIu3a
u 00paboTku HHGOPMAIMK, HEOOXOIUMBIX Uil NPUOOPETEHHs] ONbITa AESITEIbHOCTH, KOTOpas
3aHMMAET BAXKHOE MECTO B IO3HAHMM XHUMHUH, a TaKXKe U1 OLUEHKH C MO3MIMHA 3KOJOTMYECKOU
0€30MacCHOCTH XapaKTepa BJIMSHUS BEUIECTB M XMMHUYECKHUX MPOIIECCOB HAa OPTraHM3M 4YelOBEKa U
MPUPOHYIO CPENY;

pa3BUTHE IO3HABATENbHBIX HMHTEPECOB, HHTEUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaroImuxcs: CocOOHOCTH CAMOCTOSITEILHO MPUOOPETAaTh HOBBIE 3HAHUS I10 XUMHH B COOTBETCTBUHU
C YKU3HEHHBIMH MOTPEOHOCTSIMH, HCIOJB30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUU IS
MOKCKA U aHajIn3a y4eOHON 1 Hay4YHO-TIONMYIIpHOM HH(OPMALIUKU XUMHUYECKOTO COJePKAHUS;

¢dopmMHpoBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOII0AaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH,
MIpH IJITAHUPOBAHUU U MTPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHKUE y 00y4arommxcsl yOeKIEHHOCTH B T'yMaHMCTUYECKOM HANPaBI€HHOCTH XUMHH, €€
BaXHOH POJIHM B PELICHUH INI00ATBHBIX MPOOIEeM pallMOHAIBHOTO MPUPOAONOIL30BAHNS, TOTIOTHEHUS



SHEPreTUYECKUX PECYpPCOB U COXpPAHEHHsS] MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTU
OCpe)XKHOTO OTHONIICHHWS K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe NPHOOPETEHUS OIbITa
WCIIO0JIb30BaHUSI TIOJIYYCHHBIX 3HAHUHM JIJISl IPUHATUS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBSI3aHHBIX C
XUMHUYECKUMH SIBJICHUSIMHU.

B yueOHOM mutane cpeanero o61ero o0pa3oBaHus NpeaMeT «XUMUs» 6a30BOr0 YPOBHS BXOIUT
B COCTaB MPEeIMETHOH 00sacTi «ECTeCTBeHHO-HAYYHBIC TIPEIMETHD».

OO1mee 9rcio 4acoB, OTBEAEHHBIX JIJIS U3YUCHUsSI XUMUH, Ha 0a30BOM YPOBHE CPEIHEr0 00IIero
oOpasoBanus, cocrapiseT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hegenro), B 11 kmacce — 34 gaca (1
4ac B HEJCIIIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHH

[IpenMer opraHnueckoil XMMUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUEHUE B MOJTYYEHUU HOBBIX
BEUIECTB M MarepuanoB. Teopus cTpoeHus opraHmdeckux coeguHeHuii A. M. byrneposa, €
OCHOBHbIE TOJ0XKeHUsA. CTpyKTypHble (OpMYJbl OpraHMYECKHX BellecTB. ['omosorus, uzomepus.
XuMuyeckas CBsI3b B OpraHM4ECKUX COCIUHEHUSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KiacCH(pHUKAIMKA OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COeMHEHUIl (cucTeMaTHuecKas) W TPUBHAIbHbIE HA3BaHUS BaKHEHIIMX IpeJICTaBUTENEH KJaccoB
OpPraHUYECKUX BEILECTB.

DKcliepUMEHTAJIbHbIE METO/bl M3y4Y€HHUS BEIIECTB W UX IMPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3laMi OpraHMYecKMX BEIIECTB W MaTepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpPraHUYECKUX BEIECTB, HAONIOJIEHHE U OMHMCAHUE JEMOHCTPALMOHHBIX OIBITOB MO IMPEBPAIICHUIO
OpPraHUYECKUX BEILIECTB IIPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

YraeBoaopoasl

ATNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psa. MeraH M 3TaH — npocTeninne
NIPEJCTaBUTENIN ANKAHOB: (PU3MYECKHE W XMMHMUYECKHE CBOMCTBA (PEaKIMM 3aMEIICHUS U TOPEHUs),
HaXO0XJAECHHE B IPUPOJIE, TOTYYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUN psAl. OTWUJIEH W TMPONUJIEH — MpPOCTEHIIne
MPE/ICTaBUTENIM  QJIKEHOB: (U3MYECKMEe U XUMHUYECKHEe CBOICTBa (peakuuu TUIPUPOBAHMUS,
raJIOT€HUPOBAHNS, THIpaTallii, OKUCIEHHUS U MOJIMMEPHU3aLliN ), IOJIy4€HNE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u wmerunOyraguen-1,3: crTpoeHHe, BaXHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOro KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTUYECKUN psll. ALIETUIIEH — MPOCTeHIINi
NPEJCTaBUTENb AKUHOB: COCTaB, CTPOEHHUE, (U3MYecKHMe U XHUMHYECKHE CBOWCTBa (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUHU, TOPEHNUS ), TOTydeHHE U IPUMEHEHHE.

Apenbl. beHson: cocraB, cTpoeHue, (u3NUECKHME W XWMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHNUS W HUTPOBAHHUA), IMOJy4€HHE M TpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceolucmea (peaKyuu 2ar02eHUPOSaAHUs U HUMPOBAHUS), NOLYYEHUe U
npumeHenue. TOKCUYHOCTb apeHOB. I 'eHeTHUecKast CBSA3b MEXKy YIVIEBOAOPOIAaMH, IPUHAUICKAILUMHU
K Pa3jIM4HBIM KJIACCaM.



[IpupoHbIe HICTOYHUKH YTIAEBOAOPOAOB. [IpupoaHbIii ra3 u nmonyTHbie HedTsHBIC Ta3kl. HedTh
u e€ mnpoucxoxnaeHue. CrocoObl mepepabOTKH HEPTH: TMEPEeroHKa, KPEKUHT (TEPMUYECKUH,
KaTaIUTUYECKUH ), muponu3. [IpoykTsl nepepaboTku HeTH, X MPUMEHEHUE B TPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

OKCIIEpUMEHTAJIBHBIE METOJABl M3y4Y€HHUS BEIIECTB W HUX MPEBPALICHUN: O3HAKOMJICHHE C
oOpa3laMu IJlacTMacc, KaydyyKoB M pe3uHbI, Koyuiekiuuu «HedpTb» u «YT0nb», MoIenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U TaJIOTEHONPOU3BOIHBIX, MPOBEICHHE MPAKTHUECKOW PabOTHI: MOTyYCHHE
9THJICHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienus mo ypaBHEHHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BELIECTBA WIN MPOJIYKTAa PEakLUU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUN).

Kucnopoacoaepaxamme oprannyeckie CoeiHHEHUs

[IpenenbHble 0AHOATOMHBIE CIIUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3UUECKUE U XUMUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMU MeETajllaMH, TaJIOT€HOBOAOPOJaMH, TOpPEHHE), MPUMEHEHHE.
BonopoaHeie cBs3u MEXIy MOJEKyJIaMU CHUPTOB. JlelicTBHME METaHOJa W 3TAHOJIA HAa OpraHUu3M
YeJI0BEKA.

MHoOroaTOMHBIE COUPTHL. DTHICHTINKOIb U TIHUIEPHH: CTPOeHHE, (PU3NIECKHe U XUMHYECKHE
CBOICTBa (B3aMMOJAEWUCTBHE CO LIEIIOYHBIMU METalIaM{, Ka4€CTBEHHAs PEaKIUsl Ha MHOTOaTOMHbIE
cnupThl). JlelcTBUE HAa OpraHu3M uesioBeka. [IpuMeneHue riauneputa u STUICHIJIMKOJIS.

@deHOoJ: CTPOEHUE MOJIEKYJbl, (U3UYECKUEe M XMMUYECKHe CBOHCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue peHoma.

Anbperunbl u kemonwvl. Dopmanpaeruy, aleTaabAeru: CTPOeHHE, (PU3NUECKUEe U XUMUYECKUE
CBOWCTBA (peakUuu OKHUCIEHHs M BOCCTAHOBJEHMS, KAueCTBEHHBIE pEaKIUH), TIOJydyeHHEe M|
IIPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHasE M YKCYCHash KHCIIOTHI:
CTpoeHHe, (U3MUeCKHe M XUMHYECKHE CBOICTBa (CBOICTBa, oOLIMe JUIsl Kilacca KHUCIOT, peakius
TepupUKaIMN), TOTyYeHHEe U MpuMeHeHne. CTeaprHoBast M OJICMHOBAs! KUCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

CrnosxHble 3QUpbI KaK TPOU3BOJHbIE KAPOOHOBBIX KUCHOT. ['MIponan3 cinoxHbIX 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posab KUPOB.

VYraeBoasl: cocTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, JW- U Tojucaxapuibl). [roko3a —
MPOCTEHUIINI MOHOCaXapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, PU3NUYECKUEe U XMMUYECKHE CBOICTBA
(B3aumogeiicteue ¢ rumpokcuaoM Meau(ll), okuciaenue aMMmuadHbIM pacTBopoM okcunaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bI), HAXOKJEHHE B MPHUPOJE, IPUMEHEHUE, OMOJIOTUYECKas! POJib.
®ortocuHTe3. PpyKTO3a KAK U30MEP TIIHOKO3HI.

Kpaxman m nemnonosa Kak HpUpojHble monuMepbl. CTpoeHHE KpaxMmana M LEJUIFOJIO3HI.
duznyeckue U XMMHUYECKHE CBOICTBa Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

DKcriepuMEHTAJIbHbIE METOJAbl HM3yY€HHUs BEUIeCTB U UX [peBpallleHui: MpoBeIeHHE,
HaOJI0ZICHNEe M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX ~CIUPTOB (OKMCJIEHHME dTaHona okcugoM Mmeau(ll)), MHOroaroMHbBIX CHIHUPTOB
(B3aumopelictBue muuepuHa c ruapokcunom wmeau(ll)), anprerunoB (oKucieHHE aMMHAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpoxcuaom menu(ll), B3amMopeicTBHe Kpaxmajaa C HOJIOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérusble 3anaun.



Bbruuciienus mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 MCXOIHBIX
BEIIECTB WU MPOIYKTOB PEAKLIUN).

A3zoTcozeprkalie OpraHnuecKue CoeIMHEHMSL.

AMMHOKHCIIOTBI KaK amM(oOTepHble OpraHudyeckue coeluHeHHus. Pu3znyeckue U XUMHUUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuUMepe IHIKHA). buonorunueckoe 3HaueHne aMUHOKHUCIOT. [lentuapt.

benku kak TpUpOAHBIE BBICOKOMOJIEKYJSpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS W
TpeTU4Has CTPYKTypa OesikoB. XHMHYECKHE CBOilcTBa O€NKOB: THMIPOJIN3, JEHaTypauus,
KayeCTBEHHbIE PEaKLMU Ha OEJIKH.

DKcIepUMEHTaIbHBIE METO/IbI M3YUEHHSI BEIECTB U MX MPEBpAILCHHA: HAOIIOACHNE U OIHCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIusl OCIKOB IPU HArpeBaHUU, IBETHBIC PEAKIH OCIIKOB.

BbicokoMo1eKy IsIpHBIE COeIMHEHUS

OCHOBHbIE TOHATHS XHMHUHU BBICOKOMOJEKYJSPHBIX COCIMHEHHMH: MOHOMEp, IOJIHMED,
CTPYKTYPHOE 3BEHO, CTEIICHb IMOJMMEPHU3ALNH, CPEIHss MOJIEKyJsipHas macca. OCHOBHBIE METOMBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCTMHEHUI — TOJMMEPH3aIHs U TOJIMKOHICHCALINS.

OKcllepUMEHTAJIbHbIE METOJbl W3YyYEHMsI BEIIECTB M HUX IPEBpAIllEHUH: O3HAKOMJIEHHE C
o0pa3iiaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMEeTHBIX CBA3€M Ipu M3ydeHHM opraHuuyeckoil xummuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATUH, TaK U MOHSITUH,
SBJISIFOIIMXCS] CHCTEMHBIMHU U151 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmre ecTeCTBEeHHO-HAYYHbBIC TOHSTHS: SBICHUE, HAYYHBIH (aKkT, TUIOTE3a, 3aKOH, TEOPHS,
aHamM3, CHHTE3, KiIacCu(puKanus, TNEePUOAUIHOCTb, HAOIIOJACHNUE, W3MEpPEHHEe, OSKCIICPHMEHT,
MO/IEIUPOBAHUE.

dusmka: marepus, SHEprus, Macca, aToM, JIEKTPOH, MOJEKyja, SHEPreTHYeCKUil ypOBEHb,
BEIIECTBO, TEII0, 00BEM, arperaTHOe COCTOSHHE BEUIECTBA, (M3NYECKHE BEIWYMHBI M CIUHHIIBI HX
M3MEpEHUsI.

buonorus: knerka, opraHu3Mm, Ouocgepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BelllecTBa (O€NKH, YTIeBOAbI, XKHUPHI, HEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoNOTHs: NUIIEBBIE NPOIYKTHI, OCHOBHI PAIlMOHAIHLHOTO IUTAHUS, MOIOIINE CPENCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE Mpernaparbl, MaTepHalibl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHYECKHUH 2JIeMEHT. ATOM. SIIpo aTroma, H30TOMBI. DIEKTPOHHAs 000JI09Ka. DHEPreTHUECKHE
YPOBHH, IOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, 0- smemeHTh. OCOOEHHOCTH pacHpeAeICHHS
ANEKTPOHOB TIO OpOWTaIsIM B aTOMax »JJIEMEHTOB TMEPBLIX YETHIPEX TNEPUOAOB. JIEKTPOHHAS
KOH(UTYypaIusi aTOMOB.

[Tepnonnueckuit 3akoH u [lepnonnueckas cucreMa XUMHIeCcKuX 3y1eMeHToB [, M. Menneneesa.
CBsa3p mepHOaUUYEcKOro 3akoHa H llepmogmyeckoid cuCTEMbl XUMHUYECKHUX dieMeHtoB /[l U.
MeHnaeneeBa ¢ COBPEMEHHON Teopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOICTB



XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOXKHBIX BELIECTB [0 IPYyNIIaM U MEpUOaM.
3HaueHue NepUOIMYECKOro 3aKOHa B Pa3BUTUH HAYKH.

CrpoeHnue BemecTBa. XUMHUECKas CBA3b. BUIbl XUMHUUECKON CBA3M (KOBaJEHTHAs HEMOJSPHAS
U TMOJIApHAsA, MOHHAsl, MeTajindeckas). MexaHu3mMbl 00pa3oBaHMs KOBAJIEHTHOM XMMHMUYECKOW CBS3U
(0OMEeHHBIN U TOHOPHO-aKLEeNTOPHbIN). BonoponHas cBsa3b. BaeHTHOCTB. DII€KTPOOTPHULIATEIbHOCTb.
Crenenp okucieHus. MIoHbI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTpPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. T[WNbl KPUCTAUIMYECKMX PpEMETOK. 3aBUCUMOCTb CBOMCTBA BEINECTB OT THIIA
KPUCTAJLINYECKON PEIIETKH.

IlonaTne o aucnepcHbIX cucTeMax. VICTHMHHBIE M KOJUIOMJIHBIE pacTBOPBL. MaccoBas [0JIs
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranmdeckux coefauHeHuil. HoMmeHknaTypa HEOpPraHMYECKUX BEILECTB.
I'enernueckas CBsA3b HEOPraHMYECKUX BELIECTB, IPUHAUICKAIMX K PA3IMYHBIM KJIaccaM.

Xumnueckas peakius. Knaccupukanuss XHMHYECKHX pEaKIMid B HEOPraHWYECKOH W
OpPraHMYECKON XUMHUHU. 3aKOH COXPaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS M IPEBpALLECHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTb peakuuu, €€ 3aBHUCHUMOCTb OT pa3iu4HbIX (akropoB. OOpaTHMblE peEaKIHUH.
Xumuueckoe paBHoBecHe. DaKTOPHI, BIMSIOIME HA COCTOSHUE XUMHUYECKOro paBHOBecus. IIpuHnun
JIe Illarense.

Onexrponutuyeckass auccouuanus. CunbHble u  ciabble 3nekTponuThl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KUCJIas, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMEHTAIbHbIE METO/bl U3yUEHHS BEUIECTB U UX IPEBPAIICHUN: IEMOHCTpAIUs TaOIuI
«Ilepuoguyeckas cucreMa xumudyeckux dyeMeHToB [JI. 1. MeHnneneeBa», H3ydeHHE MOJCIEH
KPUCTAUNIMYECKUX PEIIETOK, HaOI0ICHUE U ONMCaHUE JIEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OINBITOB
(paznokeHue MepoKcHaa BOJOPOJa B MPUCYTCTBUM KaTalau3aTopa, ONpeAeseHHE CPelbl pacTBOPOB
BELIECTB C IOMOIIBIO YHUBEPCAJIBHOTO HWHAMKATOpa, pEeaklud HOHHOro oOMeHa), IpOBEIEHUE
MPaKTUYeCKON paboThl «BiusHMe pa3NTuUHbIX PaKTOPOB Ha CKOPOCTh XUMUYECKOH peaKiifum.

PacuérHble 3anaun.

Pacuérel mo ypaBHEHUSM XMMHYECKMX PEaKLIMWd, B TOM YHCIIE TEPMOXHMHYECKHE PACUETHI,
pacy€ThI ¢ UCITOJIB30BAHNUEM ITOHATUS «MACCOBas 0JIs BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenune HemeramioB B [leproandeckoil cucreMe XMMUYECKUX DJIEMEHTOB /Jl.
N. MenneneeBa 1 0COOEHHOCTH CTPOECHUS aTOMOB. DU3NMUECKHE CBONCTBA HEMETAIOB. AJIJIOTPOIUS
HEMeTaJUIOB (Ha IpuMepe KUcaopoaa, cepol, pocdopa u yrieposa).

XUMHUYECKHEe CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (raJIoTeHOB, Cephl, a30Ta, ¢ochopa, yriepoaa
U KPEMHHUS) U UX COEIMHEHUH (OKCHI0B, KUCIOPOACOAEPKAILNUX KUCIOT, BOJOPOIHBIX COEAUHEHUI).

[IpuMeHeHNne Ba)KHENIIINX HEMETANIOB U X COECIUHEHUN.

Meramnsl. Ilonoxenune meramioB B lleprognueckoi cucreMe xumuuyeckux siemeHToB /I, .
MenneneeBa. OcCOOEHHOCTH CTPOCHMS AIIEKTPOHHBIX 000JI0OYEK aroMoB MeTauioB. OOmme
¢usnyeckue cBorcTBa MeTayuioB. CIUlaBbl METAJIOB. OJEKTPOXMMMYECKHH psii  HampsKeHUH
METaJUIOB.

XWMHYECKUE CBOMCTBA BAXKHEWINIMX METAJUIOB (HATPUM, KAJIWH, KAJIBIMA, MAarHUM, aJIOMHHHMH,
LIUHK, XpPOM, KeJe30, Me/Ib) U UX COCTUHEHUH.

O06u1re ciocoObl oMy4eHHst MeTayuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.



OKCIEpUMEHTAIbHBIE METOJbl U3Y4YEHHS BELIECTB M MX INPEBpPALICHUM: W3y4EHUE KOJUIEKIIUU
«MeTaiel U CIUIaBBI», 00Pa3IOB HEMETAIJIOB, PEIICHUE dKCIEPUMEHTANIBHBIX 3a/1a4, HaOII0ICHUE U
OIMHMCAaHNE IEMOHCTPAIMOHHBIX U JTJAOOPATOPHBIX OMBITOB (B3aMMOICHCTBUE THAPOKCUIA ATFOMUHUS C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbIE PeaKIIM1 HAa KAaTHOHBI METAJUIOB).

Pacuérnebie 3anaun.

Pacuérel maccel BemniecTBa UM 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BELIECTBA, MACCE WU
00BEMY OMHOTO M3 YYAaCTBYIONIMX B PEAKIMHM BEIIESCTB, PAacu€Thl Macchl (00BbEMA, KOJIMYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIIUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B 0OECHEUYEHHUH 3KOJOTUYECKOW, SHEPTeTUYCCKOW W IHIIEBOM OE30MacHOCTH,
pa3BuTuu MeauuHbl. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIUH.

[IpencraBienuss 06 OOMIMX HAyYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOJIYYCHHS BaKHEHUIIUX
BEILIECTB.

UenoBek B MHUpE BEHIECTB M MaTEpUATIOB: BAXHEHIINE CTPOUTEIbHBIE MaTEpHAaIbI,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KEpaMHKa, MaTepHallbl JUId JJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHU4eCKHe U MUHEPATbHBIEC y10OpEHUSI.

XUMHS U 310pOBBE YEJIOBEKA: MpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MpENapaToB, MpaBUiIa
0€30IMaCHOTO MCIIOIH30BAHMS IPENApaTOB OBITOBOM XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBSI3€d NMpU M3YYEHHH OOIIel M HeopraHudeckod xumuu B 11
KJIacCe OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U
MIOHSATUH, SBJISIOMIMXCA CUCTEMHBIMU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBbIE MOHSATHS: Hay4YHbIA (DaKT, THMoTe3a, 3aKOH, TEOpHUs, AHAJIU3,
CUHTE3, KiIaccu(UKaIus, IepuoANYHOCTb, HAOIOIEHUE, YKCIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHNE,
SIBJICHHE.

dusnka: Marepusi, IHEPrus, Macca, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, JIHEPreTUYECKH YpPOBEHBb, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBa, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbh.

buonorus: knetka, opranusM, sKocucTeMa, onochepa, MaKpo- U MUKPOAIJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE NCKOMAEMbIE, TOTLIUBO, PECYPCHI.

TexHonmorug: XUMHUYECKash MPOMBIIUIEHHOCTh, METAJUIYpPIusi, MPOU3BOJCTBO CTPOUTEIbHBIX
MaTepUasoB, CETbCKOXO03SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs TIPOMBILIUIEHHOCTh, (hapMalleBTUYECKas
MIPOMBIIIIIICHHOCTh, MPOU3BOACTBO KOCMETHUECKHX IPENapaTroB, MPOWU3BOJCTBO KOHCTPYKITMOHHBIX
MaTepHuasoB, dJIEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IO XMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOEHHUS O0YYarOIIUMHUCS MPOrpamMm
cpeaHero ooOmero o0pa3oBaHUS (JIMYHOCTHBIM, MeETalpeiIMETHBIM U IpeaMeTHbIM). HayuHo-
METOJINYECKOM OCHOBOMW JUIsl pa3pabOTKH MJIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOrPaMM CPEIHEro
o011ero o0pa3oBaHusl ABIAETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.



B cooTBeTrcTBHM € CHCTEMHO-ACATENBHOCTHBIM MOAXOAOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yJabTaTOB OCBOCHHUS IpeaMera «XHMHsS» Ha YPOBHE CpeIHEro o0mero o0pa3oBaHUsS BBIICICHBI
CJIEIYIOIME COCTABIISIOLINE:

OCO3HaHHE OOYYaIOIIUMHUCA POCCUMCKOW TIpakJaHCKOM WAEHTUYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSITEIbLHOCTH U CAMOOIIPEIEIICHUIO;

HaJTMYMe MOTHUBALIUU K 00YYCHUIO;

[IEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHUH JMYHOCTH Ha OCHOBE KIIFOYEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA Oa30BOM HAYKH XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloUIMXCS PYKOBOJCTBOBATbCSI B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMH, IPUCYIIIMMHU LIETIOCTHOM cHCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYHME TMPABOCO3HAHMS HKOJOTHUECKOW KYIbTYPHI U CIIOCOOHOCTH CTAaBHUTbH IIENTH U CTPOUTH
YKU3HEHHBIC I1JIaHBI.

JIndHOCTHBIE PE3ybTaThl OCBOCHHUSA MpEAMETa «XUMUS» JIOCTHTalOTCA B €IUHCTBE Y4eOHOU U
BOCIIUTATEIBbHON JEATEIbHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH, COLMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMM U HJA€aJaMH POCCUHCKOIO TIpaXkJaHCKOro oOOIIecTBa,
NPUHATHIMU B OO0IIECTBE HOPMaMHU M TPaBUJIAMH MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JJMYHOCTH 00Y4aIOIINXCS.

JIn4HOCTHBIE pe3ysIbTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaloT chOPMUPOBAHHOCTH OMBITA
[IO3HABATEIbHON M TNPAKTUYECKON JEATENIbHOCTH OOy4aroluXcs IO pealu3aluu IMPUHATHIX B
o0I11ecTBe IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHHs OOYyYalOUIMMHCS CBOMX KOHCTHUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax M NpaBWIaX MEXIUYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MIESTENbHOCTH MNpPHU CO3JaHUM YUEOHBIX IMPOEKTOB,
pelieHnu yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTUX TpU
aHallM3e pa3jINYHbIX BUJOB YU€OHOU NeSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS !

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY U HAyYHOMY HaclIeJJUI0 OT€YECTBEHHON XUMHUH;

YBa)XEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO NMPUMEHEHHUs XHUMUH,
OCO3HaHHUS TOTO, YTO JOCTHMIKEHHUS HAyKH €CTh Pe3yiabTaT JUIUTEIbHBIX HAONIOJEHUN, KPOMOTIUBBIX
AKCTIIEPUMEHTAIIBHBIX IIOMCKOB, IIOCTOSTHHOTO TPYy/a YYEHBIX U MTPAKTHUKOB,;

MHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B MOJIYUEHUHU U MOCIEIYIONIEM aHaln3e WH(OpMaLUu O
MepeAOBBIX JOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYalldH, CBS3aHHBIE C XUMHUYECKHMHU SIBJICHUSIMHU, W TPUHUMATH
OCO3HaHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OIIEHMBAaTh CBOE TOBEACHUE M TMOCTYNKM CBOUX TOBApHILEd C TO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN ITUX TIOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

MOHMMaHMUsI IEHHOCTEH 370poBOro M 0Oe30macHoro obpasza JKU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;



coOJTI0IeHUsI PaBHJT 0€30MaCHOTO OOpAaIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B
TPYAOBOM ESITENBHOCTH;

MMOHUMAHUS [IEHHOCTH MPABWJI WHANBUIYAIHHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO MOBEICHMS B
CUTYalUsIX, YTPOXKAIOIIUX 3I0POBBIO U JKU3HU JIIOJCH;

OCO3HAHUS TIOCJIEICTBHA M HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJCHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCJIEIOBATEIbCKOM  JIEATEILHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUJAX JESITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE y4YacTHUE€ B PEHICHUH MPAKTUYECKUX 3a/Ja4  COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTHYCCKOMY M3YYCHHIO MPOQPECCUil Pa3IMyHOTO POJia, B TOM YHCJIE HAa OCHOBE
MPUMEHEHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYI0BOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAIBHOW TpaeKTopuu 0Opa3zoBaHus, Oymylien
npodeccun U peanuzalnyd COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS:

9KOJIOTUYECKH II€JI€CO00Pa3HOTO OTHOMICHHUS] K TPHUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIie;

MMOHUMAaHHUS TJIOOAJIBHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM, BIUSHUS HDKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUsI HEOOXOJMMOCTH MCIOJB30BAHUS JIOCTHXKCHUN XUMHUU Ui PEIIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BaAHNS;

AKTUBHOTO HEMPUATHS JAEUCTBUHN, NPUHOCAIIUX BPEA OKPYKAIOIIEH NPUPOAHOU Cpeae, YMEHUs
MPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX TEHCTBUM M
MpeA0TBpaIaTh UX;

HaJu4usl Pa3BUTOTO HKOJOTMYECKOTO MBILUIEHUS, HKOJOTMYECKOM KYJIbTYpbI, OIBITA
NEeSATEIbHOCTH YKOJIOTHYECKON HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI MU B TIO3HABATEILHOM,
KOMMYHUKAaTUBHOW M COITMAIBHOM TPAKTHUKE, CIMOCOOHOCTH M YMEHHUS AaKTUBHO TPOTHUBOCTOSITH
UJIE0JI0THUHN XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayK{ U 00IIECTBEHHOM MPAKTHKH;

MOHUMAaHUS CHeUu(PUKA XUMHM Kak HayKd, OCO3HaHHs €€ poiu B (HOPMHPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO TPEICTABICHHSI 00 OKPYKAIOIIEM MHUPE
Kak O E€IMHCTBE NPHUPOAbI M YEJIOBEKa, B IO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M pEHICHUH
po0JIeM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XWMHH JUJIS COBPEMEHHOW IMBWJIM3AIMHA: B €€
T'YMaHUCTUYECKOW HAMpaBIEHHOCTH W BAXKHOW pOJMM B CO3JaHMM HOBOW 0a3pl MaTepuaibHOU
KYJIbTYPBI, PEIICHUU TI00aTbHBIX MNPOOJIEM YCTOWYHBOTO Pa3BUTHsI YEIOBEUECTBA — CBHIPHEBOA,
SHEPTEeTUYECKON, THUIIEBON U IKOJOTHYECKON O€30MacHOCTH, B PA3BUTHUU MEIAHUITUHBI, 0OCCTICYCHUH
YCJIOBHH YCIIEITHOTO TPY/Ia ¥ IKOJIOTHIECKH KOM(DOPTHOM KU3HU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH  TIPAMOTHOCTH:  IOHMMAaHMSI  CYIIHOCTM  METOJOB  TO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIIONBh30BaTh MOJMydaeMble 3HAHHS s
aHann3a u OOBSACHEHMsI SIBIICHUN OKPY)KAIOIIEro MUPa U MPOUCXOIANINX B HEM M3MECHCHHM, YMEHHS



nenaTh 0OOCHOBaHHBIC 3aKJIIOYCHUS Ha OCHOBE HAyYHBIX (DPAKTOB M HMMEIONIMXCS JAHHBIX C IEJIBIO
MOJTyYEeHHUS JOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIONb30BaTh XUMHUYECKUE 3HAHHS JJIS PEUIeHUs MpoOiieM B
pEaTbHBIX KU3HEHHBIX CUTYaIIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKON IS TEIBbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMO0OOPa30BaHUIO, K AaKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBHUH C )KU3HEHHBIMU IMTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/a B pa3In4HbIX chepax npodecCHoHaTbHOM A TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MeTtanpeMeTHbIe pe3yIbTaThl OCBOCHHS Y4€OHOTO TMpenMeTa «XUMUsS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble I (OPMHUPOBAHHUS MHUPOBO33PCHHS  OOYYAIOUIMXCS  MEXIUCIUILTNHAPHBIC
(MeXIIpeIMeTHBIC) OOIIeHAYYHBIC MOHATHS, OTPAKAIONIUE ICJIOCTHOCTh HAYYHOW KApTUHBI MHpa U
crenMpUKy METOJIOB IIO3HAHWS, WCIIOIB3yeMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, SBJICHHUE, MPOLIECC, CHCTEMa, HAyYHBIA (PAKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIC0BaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJbHbIC yucOHbIC JCUCTBHUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
obecnieunBaromue (GopMUpPOBaHWE (PYHKIIMOHATHHOW T'PAMOTHOCTH W COLMAIBHOW KOMIICTCHIIUU
o0OyJaromuxcs;

CIOCOOHOCTh o0yyJaromuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHSI U YHUBEpCAJIbHbIE yyeOHbIe IEHCTBHSI B IIO3HABATEIILHOM U COLMATILHON
IIPaKTHKE.

MeramnpeaMeTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIHHBIMH  YYCOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEJIbHBIMH JAeHCTBUAMM:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOATENIbHO  (OpPMYyIUpOBaTh MW  aKTyalIM3UpOBaTh MPoOOJEeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONPENENATh 1NN IeATeIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUSI, COOTHOCHUTD
PE3YIBLTATHI ACATCIIBHOCTH C IMMOCTABJICHHBIMU LECTIAMU,

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHUHI HpI/IéMI)I JJIOTUYCCKOTI'O MBIINIJICHUA — BBIACIISTH
XapaKTepHbIE MPU3HAKY MOHATUN U YCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
MOHATHS 7151 OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUH IJIA KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHaBJIMBATE NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIYyKTHBHBIC, IENYKTUBHBIE, 10 aHAJIOTUU), BBISABIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATH BHIBOJIBI U
3aKITIOUEHUS,

INPUMCHATE B IIPOHECCE IMO3HAHHA, HCIIOJIB3YCMBIC B XHMHU CHMBOJIMYCCKHC (3HaKOBBIe)
MOJIeTIH, TPeoOpa30BBIBATh MOJIENIBHBIE TPEICTABICHUS — XUMHYECKH 3HAK (CHMBOI) JJIEMEHTA,
XuMHuueckas (popmynna, ypaBHEHHE XUMUYECKOW PEaKIMu — MPH PEIICHUH Y4eOHBIX MO3HABATEIbHBIX
U NPAKTUYCCKHUX 3ala4d, IM[MPUMCHATH HA3BAHHBIC MOJCJIBHBIC TMPCACTABICHUA [JId BBIABICHUA
XapPaKTCPHBIX MMPU3HAKOB U3Yy4AaC€MbIX BCIICCTB U XUMHYCCKUX peaKHHﬁ.

2) 0a30BbIe HcCIeI0BaTeIbCKHE 1eiiCTBUS:

BJIaACTb OCHOBAMU MCTOJ0OB HAYUHOT'O IMO3HAHHWA BCHICCTB U XUMHWYCCKUX peaKuHﬁ;



dbopMynupoBaTh 1eNM W 3aJauyd  MCCIEJAOBAHUS, HCIOJIb30BaTh IOCTABJICHHbIE U
CaMOCTOSITENTLHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI JJIS
(hopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HABBIKAMHM  CAMOCTOSITEJIBHOTO IUIAHUPOBAHMS M IMPOBEIACHUS  YYEHHYECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONI0JaTh 3a XOJOM Ipoliecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro  pe3ynapTar, (opMynupoBaTh O0OOOIIEHHUS W  BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O TPOACTaHHOU
pabore;

MPUOOpPETATh OMBIT YUEHUYECKOW MCCIENOBATEIbCKOW U MPOSKTHOW NIEATEIBHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHs MPaKTHYECKUX 3a1ad,
IIPUMEHEHUIO PA3JIMYHbBIX METOJI0B [IO3HAHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHGOpManuu (HAyYHO-TIOMYJISpHAS JIUTEparypa
XMMHAYECKOTO  COJEp)KaHUs, CHOpaBOYHBIE TOcOOuWs, pecypchl MHTepHeTa), aHAIM3UPOBATH
MHGOPMAILIMIO PA3TUYHBIX BUIOB U ()OPM IMPEICTABICHHS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh
Y HENIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATh pa3lIUYHble METOJbl MPU TOUCKE U O0TOOpe
nHbopMany, HEOOXOJMMOM [T BBITIOJHEHUS YI€OHBIX 3a/1a4 ONPEIEeIEHHOTO THIIA;

NpUOOpeTaTh OIBIT HCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMANbHYIO (opMmy mpeacTaBieHuss HHPoOpManuu (CXEMBI,
rpaduku, [uarpamMmmbl, TaOJIUIbI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4ECTBE CPEICTBA MPHU pabOTe ¢ XMMUYECKON MH(pOpMaIneii:
IPUMEHATh MEXINpeaMeTHble ((u3nyeckue W MaTeMaTHYecKHe) 3HAKW U CHUMBOJIBL, (OpPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKHE CPECTBA HATJISIAHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€ CTBUSIMU:

3aJjaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOl TeMbl B XOJ€ Juajora W/WIN JTUCKYCCHUH,
BbICKa3bIBaTh UJeH, GOPMYJINPOBATH CBOM MPEJIOKEHHSI OTHOCUTEIBHO BBIOJIHEHHS MPEI0KEHHON
3a/1a4y;

BBICTYNIaTh C IIpe3eHTalledl pe3yabTaTOB IO3HABATENIbHON JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHMKAMH IIPU BBIIOJIHEHUH XUMHUYECKOIO HKCIEPHUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pEAM3alUU Y4eOHOro
npoekTa u (GopMyiaHpoBaTh BBIBOJABI 10 pe3yiabTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MYTEM
COTJIaCOBAHUS MO3UIIMKA B XOJ€ OOCYKIEHUS U 0OMEHA MHEHUSIMH.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1€ CTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U  OCYIIECTBISATH CBOIO ITO3HABATENIBHYIO JESTEIBHOCTD,
ompezensis e€ LeMM W 3aJayd, KOHTPOJUPOBAaTH M MO Mepe HEoOXOJUMOCTH KOPPEKTUPOBATH
npeajaraéMblii  anropuT™M JEHCTBUN NpU BBINOJHEHUM YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PGEKTUBHBIA CIIOCOO HUX pElIeHHs ¢ Y4ETOM IOJydyeHHs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUECKUX PEAKLUsIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH J€ITEILHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOLEHKH.

HNPEIMETHBIE PE3YJBbTATbBI

10 KJIACC



[IpenMeTHBIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TIPEACTABICHUH O XWMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XUMHUU B TO3HAHUU SIBIICHUH NPUPOIbl, B (OPMUPOBAHUU MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHATIHLHOW TPAMOTHOCTH, HEOOXOUMOMN AJIsl pEeUICHHs MPAKTUYECKIX
3aJa4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3[J0POBbIO U IPUPOTHOM Cpejie;

BJI/ICHUE CHUCTEMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOINOJArAOLIUE IOHSITUS
(XMMUYeCKUIl ~ DJIEMEHT, aTOM, OJJIEKTpOHHas o00o0Jiouka aToMa, MOJIEKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIATETLHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas (hopmyina (pa3BépHyTas U COKpaIEHHAs),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN CKeleT, GyHKIIMOHATbHAS TPYIIa, paJuKal,
U30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPO U a30TCOAEpKAIINe
COEIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TeOpUs CTPOEHUs opraHuyeckux BemecTB A. M. byriepoBa, 3aKkOH cCOXpaHEHUS MaccChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINUE B
OCHOBE IMOHMMAaHUS IPUIMHHOCTH U CHCTEMHOCTH XUMHUECKUX SBICHUH, (DaKTOIIOTUIECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, IOJYYCHHH U OE30MACHOM HCHOIb30BAHUN BAXKHEUIINX OPraHMYECKHX
BELIECTB B OBITY U MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKa,

c(OPMHPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHBbIC MPHU3HAKH TOHSATHIA, YCTaHABJIMBATh UX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS IpPU ONUCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHUYECKUX COCIUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIONb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaiméHHON) (HOpMya OpraHMYECKHX BEIIECTB W
YpaBHEHUH XUMHUYECKUX PpEaKLUUW, M3rOTABIMBATH MOJEIM MOJIEKYJ] OpPraHMYeCKUX BELIECTB IJIf
WUTIOCTPALIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHHAJICKHOCTh H3YYCHHBIX OPraHMYEeCKHX
BEIIECTB 10 UX COCTaBy M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIie COeqUHEHHUH (YIiIeBOAOPO/IbI,
KHCIIOPOJI U a30TCOJIEpIKAIINE COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUs
no cucrematnueckoid HomeHkiarype (IUPAC), a Taxke NpUBOIWTH TpPHUBHAIBHBIE HAa3BaHUS
OT/JENbHBIX OPraHMYECKHUX BEHIECTB (ITHJIEH, NPOMWJICH, AaleTWIEH, STHJICHIJIMKOJIb, TJIMLEPHUH,
¢benon, popmanberuy, aneTanbAerua, MypaBbHHas KHCIO0Ta, YKCYCHasi KMCIO0Ta, OJIEMHOBAs KHUCIIOTA,
CTeapuHOBas KUCJIOTA, INII0K03a, PPYyKTO3a, Kpaxmall, [eJIJII0103a, [NIULKH);

cOPMUPOBAHHOCTb YMEHHUS ONPENENATh BHIbl XHMMHUYECKOH CBSI3M B OPraHUYeCcKHX
COeIMHEHUSX (OJMHApHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI IPUMEHSATH MOJIOKEHHUS TEOPUU CTPOEHHSI OPraHUYECKUX BEIIECTB
A. M. byraepoBa jist 00bsICHEHUST 3aBUCIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOEHUS;, 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE M XMMUYECKHE
CBOWCTBA TUIIMYHBIX MpPEACTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKHUX BelecTB (MeTaH, 3TaH,
STWJICH, TPOINWJIEH, aleTuieH, OyramueH-1,3, wmetmwnOyraauen-1,3, O€H30J, METaHOJ, ATaHOI,
STWJIEHIJIMKOJb, TJIHLEPHH, (DEHOIN, aleTanbleru]l, MypaBbHUHasi M YKCyCHas KHCIIOTBHI, TJIIOKO3a,
Kpaxmall, HeJUII0J103a, aMUHOYKCYCHAsl KMCII0Ta), WIIJIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHHUSMU COOTBETCTBYIOLINX XUMUYECKUX PEAKIMHA C UCIIOIB30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YIJIEBOJOPOJIHOTO CHIPbS (HEPTH,
MPUPOAHBIN Tra3, Yrojb), CHOCOOBI MX MNEpepabOTKM U MNPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKH;



C()OPMHUPOBAHHOCT YMEHMH NPOBOAMUTH BBIYHUCICHUS MO XMMHYECKMM YPAaBHEHHUSAM (Macchl,
00b&Ma, KOJIMUYECTBA MCXOAHOIO BEILIECTBA WM IPOJYKTa PEAKLUHU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN);

Cc()OPMHPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJAaX Hay4yHOIO
MIO3HAHUS, UCTOJIb3YEeMbIX B XUMMHM IPU U3YyYCHUM BELIECTB M XMMHUYECKUX SIBJICHUH (HaOmoneHue,
U3MEpPEHHUE, IKCIEPUMEHT, MOJEINPOBAHME), HCIIOJIB30BATh CUCTEMHBIE XUMHUYECKHE 3HAaHUA IS
IIPUHATUSA PEUICHUNM B KOHKPETHBIX JKU3HEHHBIX CUTyalUsAX, CBSA3aHHBIX C BELICCTBAMU U HUX
IIPUMECHEHHEM;

C(OPMHPOBAHHOCT YMEHUH COOJMIOJATh MpaBUia I0JIb30BAHMS XUMHUYECKOW MOCYyIoM Hu
71a00paTOpHBIM OOOPYNOBAHUEM, a TAaKKe IIpaBUiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMH 110 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

C(OPMHUPOBAHHOCT, yYMEHHUI IJIAaHUPOBATh M  BBIIOJHATH XMUMHUYECKMH HSKCHEPUMEHT
(mpeBpalleHusi OpraHMYECKUX BEIECTB IMPU HArPEBaHUM, IOJyYCHHE OSTHJIEHA M M3Y4YEHHUE €ero
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMHA OPTraHMYECKUX BEIIECTB, JIEHATypalus OENKOB MpH HarpeBaHUH,
[[BETHBIE pEaKIy OEIKOB) B COOTBETCTBHH C MPaBUIAMU TEXHUKM OE30MACHOCTH MpU OOpALICHUU C
BEIIECTBAMM U J1a0OpaTOpHbIM  OOOPYZOBaHUEM, MPEACTaBIATh pe3yJIbTaTbl XMMUYECKOTIO
SKCIEpUMEHTa B (hopMe 3alucH ypaBHEHHH COOTBETCTBYIOIIMX PEaKUUi U (pOPMYJINPOBATh BBIBOJbI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyo M3 pa3HbIX UCTOYHHKOB (CpeicTBa MaccoBoi MH(popMaluu, UHTepHET U Apyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOII01aTh MPaBHIIa SKOJIOTHYECKH L1e1eCO00pa3HOro NOBEACHUS B
OBITY ¥ TPYAOBOH JESATETHLHOCTH B LEJSX COXPAaHEHHS CBOETO 3JI0POBBSI U OKPYKAIOMIEH MPUPOIHOMN
Cpelbl, OCO3HABaTh OINACHOCTb BO3JCHCTBHS HA KUBBIC OPraHU3Mbl ONPEICIEHHBIX OPraHUYECKUX
BEIIEeCTB, MOHMMAas cMblca mnokazatens I[I/IK, mosicHATP Ha mpumepax CHocoObl YMEHBIICHHS U
MIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

U1 00yYaromMxcsi ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS: YMEHUE MPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

U CeNbIX M CIAabOBUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh pelibe()HO-TOUCUHYIO
cucremy o0o3HaueHui JI. bpaiins it 3anucu Xxumuueckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHMUecKass XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUNA: O XHUMHYECKOH COCTaBIIAIONIEH €eCTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJM XHUMHH B IIO3HAHWUHU SIBIICHUMN npupoanl, B (1)OpMI/IpOBaHI/II/I MBIINUJIEHUS H
KYJIbTYpBI JIMYHOCTH, €€ (QYHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUST TTPAKTHIECKUX
3a]1a4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE IMOHATHS
(XMMHYECKUIl 3JIEMEHT, aTOM, W30TOI, S-, P-, - ANIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOIJIb, MOJ'ISIpHBII\/’I O6’LéM, BAJICHTHOCTD, JJICKTPOOTPULATCIBHOCTL, CTCIICHb OKUCIICHUSA, XUMHUYCCKAs
CBS3b (KOBAJEHTHAs, MOHHAs, MeTaJuIM4yecKas, BOJOpOJHAas), KpUCTaJUIMYecKas pemerka, THIIbI
XUMHUYECKHUX PEAKLUI, pacTBOP, IEKTPOJIUTHI, HEJIEKTPOIUTHI, IEKTPOJUTHYECKAsT AUCCOLMALINS,
OKHCJIMTCJIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOH p€aKkuuu, XUMHUYCCKOC paBHOBeCI/Ie); TECOpUHN U
3aKOHBI (TEOpHsI JIEKTPOIUTUUECKON TuccoLraluy, nepuoanyeckuit 3akon J{. . Menzaeneesa, 3akoH
COXPAaHCHUA MaACChl BCUICCTB, 3dKOH COXPAaHCHUA W HPCBpAlICHUSA OSHCPIruru IpH XHUMHUYCCKHUX
peaKLII/ISIX), 3aKOHOMCPHOCTH, CUMBOJIMUECKHHN SI3BIK XUMHHU, MUPOBO33PCHUCCKNEC 3HAHUS, JICIKAIINUC B



OCHOBE MMOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHHM, (DAKTOJIOTMUYECKHE CBEICHUS
O CBOICTBaX, COCTaBe, IMOJYYCHHU M OE30MaCHOM HKCIIOIH30BAHUH BAXXHEHIIMNX HEOPTaHUYECKHIX
BEILIECTB B OBITY U MPAKTHUUYECKOU JIEATETbHOCTH YEJIOBEKA,

c(OPMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHble MPU3HAKU TOHSATHH, yCTaHABIMBATh UX
B3aUMOCBS3b, UCII0JI30BaTh COOTBETCTBYIOIINE MOHATHS MIPU ONMCAHUN HEOPTAHUYECKUX BEIIECTB U
UX IPEBPALLECHUN;

c(hOPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMUYIECKYIO CUMBOJIUKY JUISI COCTaBJICHHS (hOPMYIT
BEIIECTB M YpaBHEHUW XUMHUYECKHX peEakluid, cucremarndeckyro HomeHkiaatypy (IUPAC) u
TPUBUAIbHBIC HA3BaHMS OTACNIbHBIX HEOPraHMYECKHX BelIeCTB (yrapHbIil ras3, YIJIEKHCIBIH Ta3,
aMMHUaK, raiéHasi U3BeCTh, HeTaléHas U3BECTh, MUTHEBASI COJIA, TUPUT U JPYTHE);

c(OPMUPOBAHHOCTh YMEHUH OMpPENesITh BAaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX
3JIEMEHTOB B COEJUHEHHSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJCHTHAas, MOHHAafi,
METaJlJIN4ecKasi, BOJOPOJHAs) B COCIWHEHUSX, TUIN KPUCTAIUIMUECKON PEMETKH KOHKPETHOTO
BellleCTBA (aTOMHAs!, MOJICKYJISIpHAs, MOHHAs, METAJNTMYECKAsA), XapaKTep CPelbl B BOJHBIX PACTBOPAX
HEOPraHWYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAICKHOCTH HEOPTaHMUECKUX BEUIECTB MO MX
COCTaBY K OMPEEIEHHOMY KIIACCy/TPYIIEe COeTMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAILIIbI,
OKCH/IbI, OCHOBAHUS, KUCIIOThI, aM(POTEPHBIE TUIPOKCHIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIepruoandeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IJEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKUX
anemeHToB 1-4 mepuonoB llepuomnyeckoit cuctembl xumudeckux snemeHtoB J[. M. Menneneena,
UCIOJB3Yysl TOHATHS «S-, P-, U-3JIEKTPOHHBIC OpPOHTAIHN», «IHEPIrEeTHYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHMX 3JIEMEHTOB M MX COEIMHEHUU MO TMepuoiaM M
rpynnam Ilepuoauueckoit cucremsl XxuMuueckux aiueMeHToB . . Menzaeneesa;

c(OpPMUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (ONUCHIBaTh) OOIKME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3TMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHNE F€HETUYECKON CBSI3U
MEXJy HEOPraHWYEeCKHMMH BEIIECTBAMU C IMOMOUIbI0 YPAaBHEHUH COOTBETCTBYIOIIUX XHMHYECKUX
peakuuii;

c(hOPMUPOBAHHOCTh YMEHHS KIIACCU(PHUIIUPOBATh XHUMHYECKHE PEAKIMH TI0 Pa3IuIHBIM
MpU3HaKaM (YHCIy M COCTaBy PEarupyrolluX BEIIeCTB, TEIIOBOMY A(PPEeKTy peakiuu, N3MEHEHHUIO
CTETeHeW OKUCIICHUS IIEMEHTOB, 00OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUIl COCTABIATH ypaBHEHUS pPEaKIMUil PAa3IUYHBIX THUIIOB, IMOJIHBIE U
COKpaII€HHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, MPU KOTOPBIX ATH PEAKITUU
UIYT 0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KaYeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHMYECKUX BEIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPAaX HEOPTaHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUH PACKPHIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHCca ATUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHHUU OOBSICHITh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIMH OT
pa3IUUHBIX (PAaKTOPOB; XapaKTep CMEIICHUS] XMMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIIHETO
BozaeicTBus (npuniun Jle [lartense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTEepH30BaThb XUMHUYECKHE IMPOIIECCHI, JIeXkKAllie B OCHOBE
MPOMBIIIJICHHOTO  TOJIYY€HUsT CEPHOM KHUCJIOTHI, aMMHuaka, a Takke CcHopMHpPOBAaHHOCTH



NpECTaBICHU 00 OOIMUX HayYHBIX NPUHIMIAX M JKOJOTHYECKUX MpodJieMaX XHUMHUYECKOTO
MIPOM3BOJICTBA,;

cOPMUPOBAHHOCTh YMEHHH MPOBOJMTH BBIYMCICHUS C WCIOJIL30BAHUEM TOHITUS «MaccoBast
J0JIsl BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHYECKUX PEAKIUSIX, MaCChI
BEIIECTBA WM 00bEMa T'a30B 10 U3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO U3
y4acTBYIOLIMX B PEAKLUH BEIIECTB, TEIUIOBOrO 3 (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHCHUS
MacChl BEIECTB, PEBPAILCHUS 1 COXPAHCHUS SHEPTUH;

c(OPMHPOBAHHOCTh yMEHUI COONIOJAaTh MpaBUiIa IOJIb30BAHHS XUMHUYECKOW MOCYIOH W
nabopaTOpHBIM 000pYIOBAaHHEM, a TaK)Ke IpaBWiIa OOpalICHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSIMU T10 BBITNOJHEHHUIO JTA00PATOPHBIX XUMHUUYECKHUX OIBITOB;

COPMUPOBAHHOCTh ~yYMEHHI IUIAHUPOBATh ¥  BBINOJHATh XUMHYCCKHH  SKCICPUMEHT
(pa3iokeHue MEpOKCHIa BOAOPOAA B MPUCYTCTBHH KaTalM3aTOpa, OMPEICICHUE CPeIbl PacTBOPOB
BEIICCTB C TOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON PEaKIMH, peaKkii HOHHOTO 0OMeHa, KadyeCTBEHHBIE PeaKkIny Ha Cyib(ar-, kKapOoHAT- U
XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHSI, PEHICHUE SKCIICPUMEHTAIIBHBIX 33724 10 TeMaM «MeTauibl»y 1
«HemeTtamibi») B COOTBETCTBUU C MPABHJIAMH TEXHHKH 0€30IIACHOCTHU MPH OOPAIICHUU C BEIIECTBAMU
U JIaOOpaTOPHBIM 00OPYJOBAHUEM, MPEIACTABIATH PE3YJIbTAThl XUMHUECKOTO SKCIIEPUMEHTa B (hopMme
3alMiCH ypPaBHEHHW COOTBETCTBYIOUIMX peakuuid U (OpMyIMpoBaTh BBIBOJBI HAa OCHOBE O3THX
pe3yIbTaTOB;

C(OPMHPOBAHHOCTh YMCHHMH KPUTUYECKH AaHAJIM3UPOBATh XHMHYECKYH0 HH(MOpMAIHIO,
MOJTy4aeMYyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHHKAIIUU, IHTEpHET U APYyruXx);

c(hOPMHUPOBAHHOCTh YMEHUH COOJIFOIaTh IPABHJIIA SKOJIOTHIESCKH IIEJIECO00PAa3HOTO TIOBEICHUS B
OBITY U TPYIOBOUW JCATCIBHOCTU B LIEJISIX COXPAHEHHUSI CBOCTO 3/I0POBbSI U OKPYKAIOIICH MPUPOTHOM
Cpelbl, 0OCO3HAaBaTh OMACHOCTh BO3JCHCTBHS Ha KUBBIE OPTaHU3MBI OTIPEIEIEHHBIX BEIECTB, IIOHUMAsI
cmbicn mokaszarenst [1JIK, MosCHATP Ha mpHMepax CIOCOObl YMEHBIICHHS M TPEIOTBPALICHUS HX
BPEIHOTO BO3/ICHCTBHUS Ha OPTraHU3M YEJIOBEKa;

IUTsl 00YYAIOIIUXCsl ¢ OTPAHUYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBBS: YMECHUE MPUMEHSTH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUH;

IUISL CIIENBIX M CIa0OBUAALIMX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BaTh PEbePHO-TOUCHHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipeamer oprannveckoit xumun. Teopus https://lesson.edu.ru/04/10
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2 https://lesson.edu.ru/04/10
99 HenpenenpHbIe yrIIeBOIOPOIBI: ATKCHEI, 5 1 https://lesson.edu.ru/04/10
' AJIKa/IMEHBI, AIKWHBI
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2 https://lesson.edu.ru/04/10
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1 https://lesson.edu.ru/04/10
' uXx nepepadoTka
Hroro no pasneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
31 Crinprer. DeHON 3 https://lesson.edu.ru/04/10
32 Anpaeruasl. KapOOHOBBIE KUCIOTHI. 7 1 https://lesson.edu.ru/04/10

CrnosxHble 3¢upsl



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

3.3 VYriueBosl 3

Hroro mo pazueny 13

https://lesson.edu.ru/04/10

Pa3znen 4. A3oTcoaepikaniue opranHuyeckue coeIuHeHus

4.1 ‘ AwmuHBL. AMUHOKACIOTEL. beiku 3

‘ https://lesson.edu.ru/04/10

Hroro mo pazueny 3

Paspen 5. BeicOkoMOJIeKy I pHbIE COCAUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2

Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThbI
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenne atoMoB. [leproqudecKkuii 3aKkoH https://lesson.edu.ru/04/11
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. . Menaeneena
19 Ctpoenue BemniecTBa. MHOrooopasue 4 https://lesson.edu.ru/04/11
' BEIIECTB
13 XHMUYECKHE PeaKIIHH 6 1 1 https://lesson.edu.ru/04/11
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi xumMusi
21 MeTamst 6 1 https://lesson.edu.ru/04/11
29 HeMeTanibs 9 1 1 https://lesson.edu.ru/04/11
53 CBsI3b HEOPTAHWYECKUX W OPTAaHHYCCKHUX ) https://lesson.edu.ru/04/11
' BEILIECTB
Hroro no pasneny 17
Pa3nea 3. XuMus 4 :KU3Hb
https://lesson.edu.ru/04/11
3.1 XuMusl ¥ 5KU3Hb 4 ps:// [04/



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Uroro no pasneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



INOYPOYHOE IIVIAHUPOBAHMUE 11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuii 3akoH u Ilepuoguueckas
cucTeMa XUMMUYECKuX annemeHToB [I. .
MenieneeBa, Ux CBs3b C COBPEMEHHOM
TEOPUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTHUU HAYKH

03.09.2024

10.09.2024

17.09.2024

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

CrpoeHue BemecTBa. XUMU4ECKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

BajnieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJJIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

24.09.2024

01.10.2024

08.10.2024

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHMYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

15.10.2024

https://lesson.edu.

ru/04/11

Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH.
XUMHUYECKOE PAaBHOBECUE

22.10.24

https://lesson.edu.

ru/04/11

10

11

12

[TpakTrueckas padorta Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

Knaccugukanus XuMHUecKux peakuuii B
HEOPraHUYeCKOM U OPraHMYeCcKOl XUMHUU.
3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBPAIICHUS] SHEPTUU PU
XUMHUYECKHUX PEAKLMIX
OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN
KonrtponsHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

05.11.24

12.11.24

19.11.2024

26.11.2024

https://lesson.edu.

ru/04/11

https://lesson.edu.

ru/04/11

https://lesson.edu.

ru/04/11

https://lesson.edu.

ru/04/11

13

DnexTpoiauTHyecKas auccoruanus. [lonstue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakiun nonHoro oomeHa. I'maponus
OpPraHMYECKUX W HEOPTaHNYECKHUX BEIIECTB

03.12.2024

https://lesson.edu.

ru/04/11

14

Mertaiuel, ux noyioxenue B [lepuoanyeckoii
CHCTEeME XMMHUYECKUX dmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB

10.12.2024

https://lesson.edu.

ru/04/11
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15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

17.12.2024

https://lesson.edu.ru/04/11

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlui, Maraui,
AITIOMUHUIA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U UX
COETUHEHUN

24.12.2024

14.01.2025

21.01.2025

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

28.01.2025

https://lesson.edu.ru/04/11

20

21

22

Hemeramiel, MX MON0KEHHE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB JI. 1. MenpaeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANOTponus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COECTMHEHUI

04.02.2025

11.02.2025

18.02.2025

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COECIMHEHU I

25.02.2025

https://lesson.edu.ru/04/11

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

04.03.2025

11.03.2025

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11
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26

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme «HemeTamibely. BerauciaeHus 1mo
YpaBHEHUSAM XUMUYECKHUX PEAKIUN 1
TEPMOXHUMHYECCKHE PACUETHI

18.03.2025

https://lesson.edu.ru/04/11

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Hemerannsl"»

25.03.2025

https://lesson.edu.ru/04/11

28

29

Kontponbnas padota mo teMam «MeTauibiy
u «Hemeramibny

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHEC KHCIIOThI.
HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHNC OCHOBAHUA

01.04.2025

08.04.2025

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

30

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHuYecKue COeNUHECHUA. | 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

15.04.2025

https://lesson.edu.ru/04/11

31

Ponp xumMun B 00ecieueHUN SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEAUIUHBI

22.04.2025

https://lesson.edu.ru/04/11

32

33

34

[IpencraBienust 06 0OIMX HAYYHBIX
MIPUHIMIIAX TPOMBILIUIEHHOTO MMOTY4YEeHHUS
Ba)KHEHUIIINX BEIIECTB

YennoBek B MHpPEC BCIICCTB U MATCPUATIOB

XUMHUA U 3J0pPOBLEC YCIIOBCKA

29.04.2025

06.05.2025

13.05.2025

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

34
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



