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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMma 1o XMMUU Ha ypOBHE CpeaHEro oluiero oopazoBaHus pa3padoTaHa Ha OCHOBE
®DenepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (pelepalibHOil 00pa30BaTeIbHONW MPOrpaMMbI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoii denepamnuu, pean3yInx OCHOBHBIE
o0Opa3oBaTesIbHbIE IIPOIPAMMBbl, 1 OCHOBHBIX MOJNOXKEHUN «CTpaTeruu pa3BUTHsI BOCHUTAHUS B
Poccuiickoii ®enepanuu Ha nepuon 10 2025 rogay» (Pacniopsukenue [IpaBurensctBa PD ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX00B K pa3pabOoTKe MpOrpaMMbI IO XUMHUH, K OMPEENICHUI0 O0IIeH CTpaTeruu
00yuYeHHsI, BOCIIUTAHUS M Pa3BUTUSL OOYUAIOIIMXCSI CPEACTBAMH Yy4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIENTyanbHble nonoxenuss ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH LIEJIEeH, coAepKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJy4yaeMO€ BBIIYCKHHUKaMu  001ieo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATAallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTH LIGHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOABI, (OPMHUPOBAHUS MHUPOBO33PEHHS U OOIIEH KyJIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOAHON cpele.
Peanmmsyercs xumudeckoe oOpa3oBaHuWe OOydYalONIMXCSl Ha YPOBHE CpexHero oOmiero
o0pa3oBaHUs CpelCTBAMU yU4eOHOTo mpeameTa «XUMHUs», COAepKaHUe U MOCTPOSHUE KOTOPOTO
OlpezesieHbl B MPOrpaMMe IO XUMHHM C y4€TOM cHequ(puKU HAyKH XUMUU, €€ 3HAYCHHS B
NO3HAHUU NPUPOBI U B MaTEpUANbHOM >KM3HM OOLIECTBa, a TakXke ¢ YYETOM OOIIMX Lened U
IOPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHME CHUCTEMBI CpEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 POjib B COBPEMEHHOMN
[UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOM BKIaja B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOT'O MBIIUJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»aroleM MUpe Kak O €TUHCTBE MPUPO/IbI U YelloBeKa, KOTopoe (OpMUpPYETCs B XMMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3aUMOJIEHCTBYS C IPYTUMU €CTECTBEHHBIMU HayKaMH, XUMUS CTaJjla HEOTheMJIEMOM
YacThI0O MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIIOBHEM YCIIEHUIHOTO TpyJa U >KU3HHM KaKIOro
wieHa oOuiectBa. CoBpeMeHHass XHMMHS KaK HayKa cO3MJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBieHa Ha pELIeHHe TIJI00aJbHBIX MpoOJeM YCTOHYMBOTO pa3BUTHA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKOW 0€30MMaCHOCTH U OXPaHbI
3/10pOBBA.

B cootBercTBHM C OOHmIMMH LENSIMH M MNPUHLUMIAMH CpEeIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumush» (10—11 kmaccsl, 6a30BbIi YpPOBEHb U3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOy4arouuxcs, HEOOXOIUMYI0 UM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsromyuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» 1 «O011as 1 HeopraHudyeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUSI KOTOPBIX
SIBJIIFOTCS] OCHOBBI 0a30BOM HAayKH: cUcTeMa 3HAHUN 1O HEOPTaHUYECKOH XUMHHU (C BKIIOUEHUEM
3HaHMUN U3 001IEeN XUMHH) U opraHnyeckoil xumun. @opMHUpoBaHHE JaHHOM CUCTEMbI 3HAHUH MPU
U3yYEHUH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSATHN, 3aKOHOB M TCOPHI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuasia M OOYyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPA3BUTHEM 3HAHUN Ha
ONpEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BELIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUMYECKUX COEIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX IPEICTaBICHUH O CTPOEHHM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAX JAlOTCS B Pa3sBUTHHM — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COeIMHEHMH. B Kypce OpraHMuecKoil XMMHUU IOIy4YaroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKIiH.

[Ton HOBBIM yIJIOM 3peHHs B mpenMeTre «XuMus» 0a30BOr0 YPOBHS paccMaTpUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO o00Ilero o0pa3oBaHUs TEOPETHUYECKHM Marepuan u
(dakTosornyecKrue CBEACHHS O BEUIECTBAX U XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHsS» OOyUarOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX MO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUH O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKIMSIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 um 11  kjaccoB aiieMEHTaMu  COJEPXKaHMs, HMEIOUIMMU
KyJIbTYPOJOTHUYECKMM M TPUKIAAHOM XapakTep. OTU 3HAaHUSA CHOCOOCTBYIOT IOHUMaHUIO
B3aMMOCBSI3M XUMHHM C JpPYTMMHU HayKaMH, pacKpbIBalOT €€ poib B II03HABAaTEIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUM U NPAKTUYECKUX NPUIOKEHUH XMMHH, IOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NMpoOJeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pereHus
MHTEJJIEKTyaJIbHbIX U 3KCIEPUMEHTAIbHBIX HCCIEN0BAaTEeNbCKUX 3a7ad. B 1enoMm conepikanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOopMUpOBaHUE Y
00y4aroluXcsi MUPOBO33PEHYECKON OCHOBBI JJIsl MOHUMaHUS QUIOCO(PCKUX HAEH, TAKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHUYECKOI0 M OPraHN4YeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SBJICHUH MMyTEM IKCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPEeANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUM IKOJIOTUYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
OHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3aHMsI HOBBIX TEXHOJIOTHH U MaTEpUAJIOB.

B nnane pemenust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATIU3ALINN 00YYaIOIINXCSl IPUHSATHIE
IIPOrpaMMOl MO XUMHHM TNOAXOABI K OIPENEICHHUIO COJAEP)KAaHUS W IIOCTPOEHUsS IpenMera
IpeycCMaTpuBalOT (POPMHUPOBAHUE YHHMBEPCATbHBIX YUYEOHBIX JAEWCTBUN, HMMeroluX 0a30Boe
3HaYeHHE JUI1 PaA3IMYHBIX BHUJOB JIEATENBHOCTH: pELIeHHS NpoOieM, MOUCKA, aHalu3a MU
0o0paboTkn HHpOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHUs] ONblTa MPAKTUYECKOW U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenojsaBaHusi XMMHH Kak Ha YPOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, Tak U
Ha ypOBHE CPEAHEro 0011ero oopa3zoBaHus, IPH ONPEIETICHUH COIepKaTeTbHON XapaKTepUCTUKU
Hene W3y4deHHs IpelMeTa HalpaBiIeHHEM IEePBOCTEIIEHHOM 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst (OpPMHpPOBAaHHME OCHOB XHMMHUYECKOW HAyKM Kak o0JacTh COBPEMEHHOIo
€CTECTBO3HAHMSL, PAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOAMYECKON TOUKHM 3PEHMsI TaKOM MOJAXOJ K ONPEIEICHUIO LeJIel HU3Y4YeHHS
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaB/IaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs TVIABHBIMM LIEJIIMH HU3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopmupoBaHHE CHUCTEMBI XUMHUYECKUX 3HAHUU KaK BaKHEHIEH COCTABISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOW JIeKAT KIIOUYEBBIC ITOHITHA,
¢dbyH1aMeHTalIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHUE U IOHUMAaHKE
CYUIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C
UCTOpHUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaxX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKkiuii, HEOOXOAUMBIX JUIS IPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCS B MUPE
BEUIECTB M XUMHUYECKUX SIBJICHUN, UMEIOUIMX MECTO B MPUPOJE, B MPAKTHUECKOH U
IMOBCEAHEBHOM XKU3HU;

®  Da3BUTHE YMEHHU U CIIOCOOOB IEATETHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U 00BSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€301acHOro oOpallieHus C BeleCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTEpUCTUKA LIE€JEH U 3a7a4 U3y4eHUs MpeIMETa B
IporpaMme 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
CUCTEME cpeaHero odmiero oopasoanus. CeroaHs B MPEMOJaBaHUN XUMHU B OOJIBIICH CTETICHH
OTIAETCs MPEAIOUYTEHUE TIPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00y4YeHHsI, OPHEHTUPOBAHHOM
Ha MOJrOTOBKY BBIYCKHHKa OO0II€00pa30BaTEbHON OpraHU3aliM, BIIAJCIOIIET0 HE HAaOOpOM
3HaHWN, a (PYHKIHMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHUSIMH aKTHBHOTO
NOJTYYCHHUS 3HAHUH U IPUMEHEHUS MX B PEATbHON KU3HH JUISl PELICHUS IPAKTUIECKUX 3a/1a4.

B cB3uM c STUM mOpu U3yYeHHH TMpenMeTa «XHUMHA» JIOMUHHUpYIOIIee 3HaueHUe
IPUOOPETAIOT TaKUeE 1IeJU U 331a4H, KakK:

ajianTanus o0y4Jaronmxcs K yCIOBUSIM IMHAMUYHO Pa3BUBAIOIIErOCs MUpa, GOpMUPOBAHUE
MHTEJUIEKTYyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0OOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TMPUHSATHUIO TPAMOTHBIX PEIICHUNH B KOHKPETHBIX XKU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHECHUEM;

dbopMupoBaHue y OOYyYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUTS PA3JIMYHBIX BHJIOB JESITEIHLHOCTH: PEUICHHUS MpoOiIeM,
NIOWCKa, aHanu3a u o00paboTkM HMH(OpPMALMU, HEOOXOOUMBIX ISl HPUOOPETEHHs OIbITa
NeSITeIbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B MO3HAHWW XMMHH, a TAKXKe JUIS OLIEHKU C
MO3UILUI HKOJIOTHUECKOM 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00y4aromuxcs: CoCOOHOCTH CaMOCTOSITENIbHO NMPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C )KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE
TEXHOJIOTUH JUTSI TIOMCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON HH(OpMAIIH XUMHYECKOTO
COJIepXKAHUS;

(dbopMupOBaHUE U pa3BUTHE y O0YUAIOLINXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIIICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBbI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHHH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE y 00yUaromuxcs yoesk IEHHOCTH B TyMaHUCTUYECKON HAIIPaBICHHOCTH XHUMUH,
e€ BaXXHOW pOJIM B pEUIEHHM TJI00aNbHBIX MPOOJIeM pPALMOHAIBHOTO MPHUPOIONOIb30BaHUS,
MIOTIOJTHEHHUSI HHEPTEeTHUECKUX PECYpCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0JMMOCTH OEpeXKHOr0 OTHOIIECHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE PUOOpETEHUs
OTIBITA MCIIOJIb30BAHMsI MOTYYEHHBIX 3HAHUN JUISI IPUHATHS TPAaMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMH.

B y4ueOHOM maHe cpenHero obmiero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHoN obnacTu «EcTecTBeHHO-HAYYHbIE TPEMETHD.

OO1ee ynciio 4acoB, OTBEAECHHBIX I M3YYEHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmero obpazoBanusi, coctasisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce
— 34 gaca (1 gac B HezemO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

[IpenMer opraHuYecKON XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJTYUYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BENIECTB. | OMoOrHus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o KIaccupUKaIMKM OpraHuIecKrX BerecTs. HoMeHkiaTypa opraHn4eckux
coeuHEeHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX IIPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHbIE METO/Abl U3YUEHHUS BEIIECTB U UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHME JAEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (T1aBJiIeHUEe, OOyTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, T'OMOJOTMYECKHM psa. MeTaH M 3TaH — OpoOCTEUIIne
NPECTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEILCHHsI K TOPEHUS),
HaxOKJIEHUE B MIPUPO/JIE, IOJyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psAl. DTHIIEH U NPONWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3aLlNN ), TOIy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3 u metunOyramauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AUETuieH —
POCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBaHMS), MONY4YCHHE W TpUMEHeHue. Tonyon. cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolcmea (peakyuu 2ani02eHUpO8anUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBs3b MEXIy YIJIEBOJOPOJaMHU,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpupoHbIi ra3 U MOMyTHBIE HE(TSHBIE Ta3bl.
Hedtb u e€ npoucxoxnenue. CrnocoObl nepepadboTKH HEPTU: IEPErOHKa, KPEKUHT (TEPMUUECKUH,
KartaguTuueckuit), mmponu3. IIpogykTtel mepepa®oTku HedTH, UX NpPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MpOAYKThI €ro MepepadoTKHU.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekiuu «HedTte» n «Yromabsy, MoieanpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJICHHE NPAKTUYECKOW pPabOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

Kucaopoacoaep:xammue oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJN: CTPOEHHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (peakIiMu C aKTUBHBIMHU METaJlJIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BoiopoHbie CBA3M MEXKIy MOJIEKYJIaMU CIUPTOB. J[elicTBHE METaHOJIa U ATaHOJIA
Ha OpraHU3M YEeJIOBEKA.




MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIHUIEPUH: CTpOeHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M denoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

®deHoul: cTpoeHUe MOJIEKYJIbl, (PU3MUECKHE U XMMUYECKHE CBOICTBA. TOKCMUHOCTH (peHoa.
[Ipumenenwue peHomna.

Anbrerugpl M kemouwvl. DopManbIeruj, aueTadbAerH]l: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJIECHMS, KAUECTBEHHBIE PEAKIMH),
HOJy4YEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpo€Hue, (pU3MUeCcCKue U XMMUUYECKHE CBOICTBa (CBOMCTBA, O0OLIME Ul Kilacca KUCIIOT, peaKIus
Tepu(UKaNMK), TOJNyueHHe W npuMeHeHue. CTeapuHOBas M OJEUHOBAs KHCIOTHI Kak
IPEJCTaBUTEINN BBICIIUX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHble 3GUpbl KaK NMPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. buosorudeckas poib KUPOB.

VYriaeBozpl: COCTaB, Kiaccu(UKaLus yrieBoaoB (MOHO-, TU- U ToJMcaxapubl). I mroko3a —
OPOCTEHIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK H30MEP IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojiHbie noiaumepsl. CTpoeHue Kpaxmaia U LEJUTI0I03bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAsl PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl H3Y4YEHMs] BEIIECTB U MX IPEBpAIICHU: IMPOBEACHUE,
HaOJIOIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OkucieHHe 3TaHoja okcuaoMm wmenu(ll)), mMHOroaromMHbIX
cnupToB (B3aumojeiicTBue raunepuHa c¢ ruapokcuaom meau(ll)), ampaernnoB (okucieHHe
aMMHUaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbluucienuss 1mo ypaBHEHMIO XUMHMYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIH ITPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuYecKre coeAMHEeHUs. PU3NUECKue U XUMHUUECKUE
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IMIMHA). buonoruueckoe 3HaueHHWE AMHUHOKHUCIIOT.
Ilentuaer.

benky kak NmpupoaHbIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAsS U
TpPeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBAa O€NKOB: THAPOIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

OKclepUMEeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONMCaHHE JAEMOHCTPALlMOHHBIX OMNBITOB: JEHATypaluss OENKOB MpPHU HArpeBaHUU, IIBETHbHIE
peaknuu OeJKoB.

BbicokomouieKyIsipHbIe COeTUHEHHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpHU3aIH, CpedHsss MouyeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALIUS U TOJIMKOHICHCALINS.

OKCrepuMEHTAIbHbIE METOJIbI M3YUYEHHs BEIIECTB U UX MPEBPALEHUI: 03HAKOMJICHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexnpenMeTHbIE CBS3U.



Peanm3zanust MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk WU
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAY4YHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPIeTUIECCKUN YPOBEHB,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJOoTHsI: HIIEBbIC MPOAYKThI, OCHOBBI PAllMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEJICTRA,
JICKAPCTBEHHBIC U KOCMETUYECKHUE MPEnapaThl, MAaTCPHAaJbl H3 HCKYCCTBCHHBIX M CHHTETHYCCKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XMMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyecKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacnpenesieHust 3JIEKTPOHOB 10 OPOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX TEPUOJIOB.
DNeKTpOHHAs KOH(QUTYpAIHs ATOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepHOaUWYEcKOro 3akoHa W [lepmoanyeckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. 1. MenzeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB
10 rpynnam M nepuojam. 3HauyeHue NePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKas CBS3b. Buabl XUMHYECKON CBsI3UM (KOBaJEHTHAas
HEeMNoJIsIipHasl W TOJSpHas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa30BaHUS KOBaJCHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNEeKTpOOTpULIATENBbHOCTh. CTenenb OKucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKyISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTne o gucnepcHbIx cucteMax. MICTUHHBIE U KOJUIOWAHBIE pacTBOPBI. MaccoBas J0JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHU4ecKux coeAnHeHnid. HoMeHkmaTypa HeopraHn4eckux BEIIecTB.
['eneTnueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUuii B HEOPraHMYeCKOW |
OpPraHMYEeCKOW XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPaIICHUS
DHEPIrUU MPU XUMHUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3MyHbIX (akTopoB. OOpaTUMble peaklUu.
Xumuueckoe paBHOBecHE. DaKTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUUYECKOTO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

DnektponuTnueckas auccoruanus. CunbHble U cialdble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaAJIbHAs, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



OKCMEPUMEHTAIBHBIE METO/bl M3YYEHHUS BEIIECTB M WX MPEBPALCHHUI: JEMOHCTpALIMs
tabnui «llepuogunueckas cucrema xumudeckux siaemeHToB JI. M. MenneneeBa», uzyueHue
MoJeNield KPUCTAUIMYECKHX PEmETOK, HAOMI0JeHHe ¢ ONHCaHUuE JEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHIa BOJOpPOAA B IMPUCYTCTBUM KaTaau3aropa,
OmnpeesieHue Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBI0O YHUBEPCAIBHOIO HMHJMKATOPA, PEAKLIUU
HMOHHOTO OOMeEHa), MPOBEICHHE MPAKTUYECKOH paboTsl «BnusHue pasnuuHbIX (akTOpoB Ha
CKOPOCTbh XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuérpl Mo ypaBHEHUSAM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl C UCIOJIb30BAHUEM NIOHSATHS «MACCOBas 10JIS1 BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenue HemetaiuioB B [lepruoandeckor CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MeHnneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AJTOTpONIUST HEMETAUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriepoaa).

XHUMHYECKHUE CBOMCTBA BaKHEHIITMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiepoJia U KPEMHUS) U UX COCIMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH ).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxxenne meraiioB B [leproanyeckon CHCTEME XUMUUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. OcoOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000704YeK aToMOB MeTauioB. OOmiue
¢duszndeckue cBoricTBa MeTauioB. CrulaBbl METAUIOB. DJIEKTPOXUMUYECKHH P HANPSHKCHUH
METaJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHECHUINIMX METAUIOB (HATPWH, KaJWi, KaJabIUd, MAarHuu,
AITIOMUHHM, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUMN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3YyYEHUs] BEUIECTB MU WX TNPEBPAIICHUN: HU3YUCHHUE
KOJUTEKIIUU «MeTasbl U CIUIaBb», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/a4,
HAOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PAaCTBOPaMH KUCJIOT U LIENOYEH, KAUeCTBEHHBIE PEaKIIMU Ha KaTUOHBI
METaJlIOB).

Pacuérnrble 3agadu.

Pacuérer Mmacchl BerecTBa mwin 00bEMa ra3o0B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOMMUYECTBA
BEII[ECTBA) MIPOYKTOB PEAKIIUH, €CITU OJTHO M3 BEIIECTB UMEET MIPUMECH.

XuMHS 4 KM3Hb

Ponp xuMuu B oGecriedeHIN SKOJIOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHsATHE O HAy4YHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIMM.

[IpencraBnenns 06 00X HAYIHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TIOJTYYCHHS BAXKHEUIITUX
BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEPUATIOB: BAXKHEUIIME CTPOUTEIBHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackd, CTEKJIO, KepaMuKa, MaTrepuaibl AJs 3JIEKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PECHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BAHMS MPEMapaToB OBITOBOM XMMHH B TIOBCETHEBHOM JKU3HHU.

MexnpeagMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHBIX CBSA3eH MpHU U3YYEHHH OOIIel U HeOpraHMYeCcKOoi XMMUU B
11 xmacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK W TMOHSTHH, SBISTFONTUXCS CUCTEMHBIMH JIJIsi OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIIH3,
CUHTE3, KIacCU(UKaus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HU30TOII,
PaaMOaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKUI YpOBEHb, BEIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuUHEpasIbI, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOILJIUBO, PECYPCHI.

TexHONMOTUsl: XUMUYECKAsl IPOMBILIIIIEHHOCTh, METAJLUTYPIUsl, IPOU3BOCTBO CTPOUTEIIBHBIX

MaTCpHaJIoOB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJIECHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€praiosB, QJICKTPOHHAsA IIPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0YyYarOIIMMHCS
porpaMM cpeaHero ooOimiero oOpa3oBaHUsS (JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IJIAaHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOTpaMM CPeAHEro 00IIero 00pa30BaHus SIBIISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
PE3yJIBTaTOB OCBOCHUS MPEAMETA « XUMUSD» HA YPOBHE CPETHETO 00IIEro 00pa30BaHUs BBIACICHBI
CJIEIYIOIINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIONIMMHUCS POCCUUCKON TpaKTAaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJU4he MOTHUBAIIUHU K 00YUYEHUIO;

I[EJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOlIMXCS PYKOBOJICTBOBAThCS B CBOEH JIE€ATEIBHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHHUS NMPEAMETa « XUMUS TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIUTATEILHON JESATEIHbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)XIaHCKOro OO0IIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMH M TIPaBUJIAMH TOBEACHHS, CIIOCOOCTBYIOIIMMHU IPOIEccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U HPAaBCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYarOIIUXCSI.

JlugHOCTHBIE pe3yNbTaThl OCBOCHUS MpenMeTa « XUMUST» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa TO3HABATENLHOM U MPAKTUYECKON ESTEIHHOCTH 00yUYaOIIUXCs TI0 peali3aliy MPUHSATHIX
B OOLIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUA O0YYAIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TTPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M MPaBOMOPSIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOPMAaX W TPaBUIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPU CO3JAaHUU YUCOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 3314, BHIMOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JIPYyTUX
MIPU aHAJHM3E PAa3IUYHBIX BHIOB YUEOHOH €ATEeIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJEAMI0 OTEYECTBEHHOM
XUMUU;

YBOKEHHSI K TMPOIIECCYy TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHDKCHHS HAYKHW €CTh Pe3yJbTaT JIMTEIbHBIX HAOII0JICHUMH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeCa M TI03HABATEIBHBIX MOTHBOB B TIOJYYEHHH U TIOCIEAYIOIIEM aHalln3e
uH(GOPMAIIUHU O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHbIE C XUMHUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



TOTOBHOCTH OLICHUBATH CBOE IOBEJCHHWE M NOCTYIKHM CBOMX TOBAapUIIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MOHMMAHUS IIEHHOCTEH 3J0pOBOTO M 0e30macHoro ooOpasza KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3/]0POBBIO;

coOIOfCHHs TPaBUJI 0E30MacHOTO OOpAaIeHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZOBOU J€ATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJ WHAMBUAYAIHHOTO M KOJUIGKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIFOJCH;

OCO3HAHUS MOCJEACTBUI U HEMPUSATUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aJKOTOJIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKOW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUYEHHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHIYyaJIbHOM TPACKTOpUU 00pa3oBaHus, Oyaymieit
npodeccuu u peanusalnnu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM, BIUSHHUS YIKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOoNpUSATHBIC HKOJOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJIU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COLMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOPpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

MOHUMAaHUA CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HopMUpPOBaHUH
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHrur IpobiieM COXpaHEHHUs IPUPOJTHOTO PABHOBECHST;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBWJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaNTbHON
KYJBTYPBI, PEIICHUN TI00ATBHBIX MPOOJIEM yCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHONW TIPAaMOTHOCTH: IOHMMAaHUS CYIIHOCTM METOJOB IO3HAaHUS,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HayKax, CIIOCOOHOCTH MCIOJB30BATh MONyYaeMble 3HAHUS IS



aHaIM3a U OOBSICHEHHS SBICHUN OKPYXAIOUIETO MHUpPAa M MPOMCXOAAMINX B HEM HM3MEHEHH,
yMEHHUSI JieTIaTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAyUYHBIX (JaKTOB M UMEFOIIMXCS TAHHBIX
C LIEJIBIO TIOJTYYCHHS JTOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUIS PELICHUS TIPOOIIeM
B peaIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHMI0O M CaMOOOpPA30BaHUIO, K
AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAaHMH 10 XHMHUH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax nmpodeccHoHaNbHOMN AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yibTaTbl OCBOEHMsI ydyeOHOro mpeaMera «XuUMHUS» Ha YpOBHE
cpemHero oomiero ooOpa3oBaHMs BKIOYAKOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06yqa10nmxcs{ MCKIAUCHUIITIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YCMbBIX B CCTCCTBCHHBIX HAayKax (MaTepI/ISI, BCUICCTBO,
SHEprusi, SIBJICHHE, MPOLIECC, CUCTeMa, Hay4YHbIA (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPUSI, HCCIICIOBAHNE, HAOIIOICHHE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4eOHbIE JEUCTBUSA (mo3HaBaTeIbHEIC, KOMMYHUKaTUBHBIE,
peryisTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSI  KCIONB30BaTh  OCBOCHHBIC — MEKIHCUIUIUITMHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpcajdbHble yueOHBbIE MAEWCTBUS B IMO3HABATEIbHOW H
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJACHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA I[GflCTBI/IfIMH.

OBiaieHue YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMH /IHiCTBUSIMH

1) 6a3oBble JIOTHYECKHE JIeiiCTBHS:

CaMOCTOSITENNbHO (OPMYJTHPOBaTh W aKTyalIM3MpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LENu JeATEIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUU HUX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIIAMUA,;

UCIIOJIb30BaTh MPU OCBOCHHWU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH H YCTaHaBJIMBATb WX B3aUMOCBA3b, HCIOJIb30BATH
COOTBETCTBYIOIINE MOHITUS JIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCUICCTB U XUMHUYCCKUX peaxunﬁ;

YCTaHABIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEX1Y U3YUaEeMbIMU SIBJICHUSIMU;

CTPOUTD JIOTUYCCKUEC PACCYKIACHUSA (I/IH,ZIYKTI/IBHI)IG, ACOYKTHUBHBIC, I1O aHanorpm), BBISABJIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, ()OPMYIUPOBATH BBIBOJBI U
3aKJTIOUCHNS,

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONb3YEMbIe B XUMUHU CHMBOJIHYECKHE (3HAKOBBIC)
MOJIeINIH, TTPe0OPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKHUI 3HaK (CUMBOJI) DJIEMEHTA,
xuMH4eckas (opMyna, YypaBHEHHE XHMHUYECKON peakiuu — TpU pEIIeHUHd Y4eOHBIX
IMMO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a1a4, IPUMCHATh Ha3BAHHBIC MOJACIIBHBIC IMTPCACTABICHUA IJIA
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIQJIETh OCHOBAMH METOJI0OB HAYYHOI'O MMO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHii;

dbopMmynupoBaTh 1AM M 3aJa4d  HWCCJICJIOBAaHMS, WCIOJb30BaTh TIOCTABJICHHBIC U
CaMOCTOATEIIBHO C(I)OpMYHI/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHUSA U OCHOBBI
JU1s1 POPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;



BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaAMOCTOSTEILHO
IIPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyJIUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUYECKOH HCCIIEI0BAaTENbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpMauuu (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOuYHble MmocolOus, pecypchl VHTepHeTa),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHNUS, KPHTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;

(GopMyJIMpoBaTh 3alpoCchl W IPUMEHATH pa3jIMuYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI JIJ1s1 BBITIOJHEHUS YUEeOHBIX 33/1a4 ONpPeAeEHHOrO TUIIA;

nproOpeTaTh ONBIT MCHOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY NpEACTaBICHUST HHPOPMALUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

HCIOJIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeACTBa INpu paboTe € XUMUYECKOU
uH(poOpMallMel: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Osi1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbl B XOJ€ JMAJIOra W/WIH JUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU IMPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlel pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3anM y4eOHOro mpoekTa U (OpMYJIUpPOBATh BBIBOJBI MO pe3yjbTaTaM MpPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIIUI B X0J1e 00CYXICHHS 1 0OMEHAa MHEHUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eau M 3aJa4yd, KOHTPOJIMPOBATh M MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMplii aropuT™M JEUCTBUN NPU BBINOJHEHUM y4E€OHBIX M MCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YUETOM MOSyYyeHHs] HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMUsh» OTPaKaroT:
c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYIHOMN
KapTUHBI MHpa, POJIM XMMHUU B TIO3HAHUU SIBJICHUN NPHUPOJIBI, B (POPMUPOBAHUN MBIIUICHUS U



KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOOUMOW I pEelIeHUs
NPAaKTUYECKUX 3a]a4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIlue
MOHSATUS (XUMUYECKHUI IEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XHUMHYECKast CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YITIEPOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYNNa, pPaguKal, HW30Mepusi, U30MEpbI, TOMOJOTMYECKHH psi, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAllUe COEAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS OPraHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMAaHMS
NPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BAHUHU BaXKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
Y IPaKTUYECKOM JESATENbHOCTU YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIISATH XapaKTEPHbIE MPU3HAKYU MOHSATHH, yCTaHABIUBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MTOHATHUS [IPU ONMCAHUH COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCIUHECHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIlEHHOM) (GOpMYJI OPraHNYECKUX BELIECTB
Y YpaBHEHUW XMMHMYECKUX PEAKLUUN, U3rOTABIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIIICKHOCTh U3yUYEHHBIX OpPraHUYeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIPENSIEHHOMY KIACCY/TPyMIe COCTUHEHUH
(YrieBomopobl, KHCIOPOA M a30TCOAEpXKAllMe COENWHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHA No cucrteMarmueckord HomeHnkmatype (IUPAC), a Taxxke
IPUBOANUTH TPUBHAJIbHBIE HA3BAaHMUsS OTJEIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOIMUJIEH,
alleTUJICH, STWIECHIVIMKOJIb, TIULEPUH, (PEHON, (QopMalblIeruj, aueTanbAeruja, MypaBbUHAas
KHCJIOTa, YKCyCHasl KUCIIOTa, OJIEMHOBAasl KUCIJIOTA, CTEApPUHOBAs KUCIIOTA, IIIOKO3a, QpPyKTO3a,
Kpaxmal, 11eJUII0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEATh BHJbl XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKHUX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUs MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaThb COCTaB, CTPOCHHME, (UINYECKUE U
XMMHYECKHE CBOWCTBA TUIIUYHBIX NIPEICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTan, 2TaH, JTWIEH, TPOMWWIEH, aleTWwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeH3o,
METaHOJI, ITaHOJI, STHWJICHTIUKOIb, TIUIEPUH, (EHOJ, aleTalbAeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUII0I03a, aMHUHOYKCYCHasi KHCIIOTa), WIIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHMKH YTIJIEBOJAOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HMX MEpPepadOTKU M MPAKTHUECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IIPOIYKTa PEAaKLIMH M0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WIJIM IPOAYKTOB PEAKIIN);

c(OpPMHPOBAHHOCTh YMEHHI BJIQJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METO/1aX HAYYHOTO
MO3HAHUSI, MCHOJb3YEMbIX B XUMHUHM MPHU H3YYEHUH BEUIECTB W XHUMHUYECKHX SBICHUHN
(HabmofeHne, W3MEpeHHe, JKCIEPUMEHT, MOJCIHPOBAHUE), UCIOIb30BATh CHCTEMHBIE



XUMHYECKHIE 3HAHUS JIJIsl IPUHSTHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BCIICCTBAMU U UX IIPUMCHCHHUCM

c(OPMHPOBAHHOCTh YMEHHI COOJIOAAThH MpaBHiIa TOJIh30BAHUS XUMHUYECKOW MOCYAO0H U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH 110 BBITOTHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATh XHUMHUYECKUN JKCIECPUMEHT
(MpeBpalIeHus] OPraHuYeCKUX BEIIECTB MPU HATPEBAHUU, MOJYYCHUE ITHICHA U U3YYCHHUE €ro
CBOﬁCTB, KauCCTBCHHBIC PCAKIIMU OPIraHNYCCKUX BCIICCTB, ACHATYpala 6CJIKOB IIpU HarpCBaHuu,
[[BETHBIC PEAKIIUU OCIIKOB) B COOTBETCTBHH C IIPABUIIAMHU TEXHUKHU O€30MIACHOCTH IPU 00paIICHUN
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYJIOBAHHMEM, IMPEACTABIATh PE3YIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKCH YPaBHEHUH COOTBETCTBYIONIMX PEaKIUil U (HOpMYIHPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMECHHI KPUTHUYECKU AHAIM3HPOBATH XMUMHYECKYIO HH(OpMAIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(pOpMaruu, UHTepHET U IpyTux);

c(OPMHUPOBAHHOCTh YMEHHI COOJIIOJATh TpaBWIa SKOJIOTHYECKH IIeJIECO00Pa3HOTO
IIOBCACHUA B 6I>ITy u pr,[[OBOfI ACATCIIBHOCTH B LCIAX COXpPAaHCHHUA CBOCro 30pPOBbA U
OKpY’Karollel MPUPOIHON Cpellbl, OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha YKHUBBIC OPTraHH3MbI
OnpeAeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, moscHATe Ha
pUMEpax CroCOObl YMEHBIICHUS U MPEJAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeII0BEKa;

JUIE OOYYaIOIIUXCSl C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS: YMCHHUE MPHUMEHSTh
3HAaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIeHHfI;

JUTSL CJICTIBIX U CJIA0OBUISIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIOB30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckux (GopMyI.

11 KUIIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O011as 1 HeopraHuyeckasi XUMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOM COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTI/IHBI ana, pOJ'II/I XUMHUHU B ITIO3HAHUHN HBHCHI/Iﬁ HpI/IpOJII)I, B (i)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOOUMOW Mg pEelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTMUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
IIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pelETKa, THIIBI XHMHYECKMX  PEakUHWid, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TEOPUH H 3aKOHBI (TEOPUS IIEKTPOTUTHICCKOM
Juccoumranuu, nepuoanueckui 3akoH /. M. MenneneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB,
3aKOH COXpaHEHUs W MpEeBpallleHUs] SHEPruu MPU XUMHUYECKHX PEeaKUusiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHMUS
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJ'IeHI/If/'I, q)aKTOJ'IOI‘I/I‘-IeCKI/Ie CBCIOCHUS O CBOfICTBaX,
cocTaBe, MOMYyYEeHUH U 0E30MacHOM HCIIONIh30BAHUH BAKHEHIINX HEOPTaHWYECKUX BEIIECTB B
OBITY U MIPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbBIE MPU3HAKH MOHSATHH, yCTaHABIUBATh
HUX B3aUMOCBA3b, HMCIIOJIB30BAaTh COOTBeTCTBYIOHH/Ie IIOHATUS HpI/I OIMMCaHUun HGOpFaHI/I'-IeCKI/IX
BEILIECTB U UX MPEBPALLCHUM;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dopMyn BelIeCTB M YpaBHEHHH XUMHUECKUX pEaKUui, CHCTEMaTHYECKyl0 HOMEHKJIATypy



(IUPAC) u TpuBHMajbHBIC Ha3BaHHUS OTICIBbHBIX HEOPraHMYCCKHX BeHIeCTB (yrapHblii ras,
YIJEKUCIBIA Ta3, aMMUaK, TraméHas M3BECTb, HErami€Has W3BECTb, IUThEBas COAd, NUPUT U
JApyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEENsATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
METAJIJIMYECKasl, BOJOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMUYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICHKHOCTh HEOPIraHUYECKUX BEIECTB
10 UX COCTaBY K ONPEACIEHHOMY KJIACCy/TPYIIe COSAMHEHUH (POCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHUH;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepuU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JieMeHToB 1—4 nepuoaos [leproauueckoii cucteMbl XuMuyeckux 3aemenToB 1. U.
MeHeneeBa, HCHONB3YsA TMOHSITHSA «S-, P-, O-3JCKTPOHHBIC OPOMTANINY, «IHEPTETHUYECCKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMMYECKHUX D3JIEMEHTOB M HX
COeIMHEHMH 10 nepuoAam u rpynnam llepuoandeckoil cucreMbl XuMUUYecKuX 3neMeHnToB /1. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKIE CBONCTBA
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB, MOATBEP)KIAaTh CYIIECTBOBAHHE I'€HETUUYECKOU
CBS3U MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOILBI) YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliux BEMIECTB, TEIUIOBOMY AJ(h(eKxTy peaxiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YYaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS pPEaKLUN pa3INYHbIX TUIIOB, MOJHBIE
U COKpaIlEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHa, yUWTHIBAas YCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIa;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAaClO3HABaTh OIBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTaHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PEAKIIM;

c(OpMUPOBAHHOCTh YMEHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3INuYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHUH XapakTepu30BaTh XUMHUUECKUE MTPOLIECCHI, JeKaIlie B OCHOBE
IPOMBIIIIEHHOTO TMOJIyY€HHs CEpPHOW KHUCIOTH, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
MpEJCTaBICHU 00 OOIMX HAYYHBIX MPUHIMUIAX U JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYMCICHUS C MCIOJIH30BAaHUEM TIOHSATHUS
«MaccoBasi JI0NIsl BEILECTBA B PAacTBOpPE», OOBEMHBIX OTHOLIEHHHM Ta30B MPU XMUMHUYECKUX
peaKIMAX, Macchl BEIIECTBA UM 00BEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCe WIIN
00BEMY OJTHOTO U3 YYACTBYIOIIMX B pPEaKLMU BEIIECTB, TEIUIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUs1 MacChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYI0U U
1ab0paTOpHBIM 000pYyA0BaHUEM, a TAKXKE MpaBUia OOpaIIeHus C BEIIECTBAMHI B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBIMOJHATh XWMHUYECKUH OSKCIIEPHUMEHT
(pa3nokeHue TEpoKCHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, ONPEACICHUE CpPeabl
pPacTBOPOB BEUIECTB C MOMOIIBI0 YHHBEPCATHLHOTO HHIMKATOPA, BIMSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUU, PEaklMd WMOHHOTO OOMEHa, KAa4eCTBEHHBIC pPEakluu Ha
cyibdar-, KapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE IKCICPUMEHTATBHBIX
3aa4 II0 TEMaM «Metamiely u «HeMeTaJIJIbI))) B COOTBCTCTBHHU C IpaBUIaMUd TCXHUKU
0€30IaCHOCTH MPH OOpAIlEHUH C BENIECTBAMH M JJAOOPATOPHBIM 000PYI0OBAaHUEM, MIPEJICTABIISATh
pe3yabTaThl XMMHUYECKOTO S3KCIIEpHUMEHTa B (opMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMYyto U3 Pa3HbIX HCTOYHHKOB (CpPEIICTBA MACCOBOM KOMMYHHKAIMK, IHTEpHET U pyTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
NOBEJICHUST B OBITY W TPYIOBOH IEATEIHLHOCTH B LEISIX COXPAHECHUsT CBOETO 370POBbS M
OKPYXKAaroIIe MPUPOJHON Cpelbl, OCO3HABATh ONMACHOCTh BO3ACHCTBHS HA JKHUBBIE OPTraHU3MBI
OIpENIeIEHHBIX BEIECTB, MOHMUMAast cMbIci mokasateis [1/1K, moscHsITh Ha mpuMepax CcrocoObl
YMCHBIICHHUA U MTPEAOTBpALICHUA UX BPECAHOT'O B03[[€I>'ICTBI/I$[ Ha OpraHu3M YCJIOBCKaA,

JUIE OOYYaIOIIUXCs C OrPAaHHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE NPUMCHSTH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCIICCTB U XUMHNYCCKUX ﬂBJIeHHfI;

JUTSL CJICTIBIX U CJIA0OBUISIIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIONB30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckux (GopMyI.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

No KonuyecTBo yacoB DJIeKTPOHHbIE
u/n HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI Beero KoHTpo.IbHbIe IpakTHuecke f:g;g?o?;}lgmw
padoThI padoThI pecype
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU
11 IIpenmer oprannueckoi XuMuu. Teopus CTPOCHHSI OPraHUYECKUX 3
coenuHenuii A. M. bytneposa
Hroro o pasneny 3
Paznen 2. YriieBonopoabl
2.1 [IpenenbHbIE YIIIEBOIOPOAbI — aJKaHBI 2
2.2 HemnpenenbHble YIIeBOIOPOABI: aTKESHBI, aJTKaTUCHBI, ATKHHBI 6 1
2.3 ApoMaTHYeCcKHe YIIIeBOIOPOIBI 2
24 [IpupoiHbIE HCTOYHHKH YTIIEBOIOPOJIOB M UX MepepadoTKa 3 1
Hroro mo paznemy 13
Paznen 3. Kuciopoaconep:kaiiue oprannyeckue coequHeHust
3.1 Criuptsl. deHon 3
3.2 Anbaerunbl. KapooHoBbie KUCIOTHI. CII0KHBIE 3(UPbI 7 1
3.3 VYrieBoasl 3 1
Hroro mo paznemy 13
Paznen 4. AzoTconepikainue opranuecKue CoeAMHeHHs
41 | AmuHBL AMHHOKHCIOTHL Berkn 3
Uroro no pazzeny 3
Pa3zpnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA
51 ‘ [Tmactmaccel. Kayayku. Bomokna 2
Hroro mo pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

No KoanyecTBO 4acoB DJIeKTPOHHbIE
/i HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMBbI Beero Kontponbusie  TpakTieckue (undposbie)
padoThbI padoThI gﬁef;;(c):?mnbﬂme
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
11 Crtpoenue atoMoB. Ilepuonnueckuii 3akoH u Ilepuonnyeckas 3
cucreMa xuMmudeckux 3aemeHToB /. 1. MenaeneeBa
1.2 Ctpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4
1.3 XHUMHYECKUE PEaKIUU 6 1
Wroro mo pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 MerTanbl 6
2.2 HemeTannst 9 1
2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIECTB 2
Hroro no pazneny 17

Pa3zgea 3. Xumus 1 ;Ku3HbL

3.1 ‘ XWUMHS ¥ KHU3HD 4
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2




IHOYPOYHOE IIVNTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTPOHHBIE
Hdara
n/ Tema ypoxa Bcer uudposbie
KonTpoabubie [IpakTueck U3ydeHus
n o p p o0pa3oBaTe/ibHbIe
padoThI ue padboTbl pecypebr
1 [IpenMer opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
3HaYEHUE
2 Teopus crpoenus oprannueckux coequHenuii A. M. bytieposa, 1
€€ OCHOBHBIE TIOJIOKEHUS
[IpencraBnenne o kIaccu(UKaUU OPraHMYECKUX BEIIECTB.
3 Homenknarypa (cucremMatuyeckasi) U TpUBHAIbHBIE Ha3BaHUS 1
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTUYECKHUN PAI 1
Mertan 1 3TaH — NPOCTENNINE NTPEACTABUTEIN AJTKAHOB
) Jlaboparophsiii onbiT Ne 1. KauecTBeHHOE onpeenenye yriepoia 1
U BOJIOPOJa B OPraHNYECKUX BELIECTBAX.
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPONWIEH — IPOCTEHIINE IPEICTaBUTENIN AJIKEHOB 1
8 ITpakTrueckas pabora Ne 1. «IlomyueHue sTUICHA U U3yYEHHUE €T0 1 1
CBOMCTB»
Ankanuensl. bByranuen-1,3 u metmnoyraauen-1,3. [Tonyuenue
9 CUHTETHYECKOTO KayuyKa U pe3UHbI 1
JIaboparopuslii onbiT Ne 2. O3HaKOMIIEHHE C 00pa3iaMu
IJ1acTMAacC, KayuyKOB U PE3UHBI.
10 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMUECKUN PSII. 1
AlnieTuieH — NpoCTENIINN TPEACTaBUTEND AJIKUHOB
11 Bpluncnenus no ypaBHEHUIO XMMHUYECKOHN peakuuu 1




12

ApeHbl: 0eH301 U TOJTyoll. TOKCHYHOCTh apCHOB

I'enernyeckas CBSI3b YIIIEBOJAOPOAOB, IPUHAJICKAIINX K
Pa3IMYHBIM KJIaccam

13 JlaGopaTopHsbiit onibIT Ne 3. MoaenupoBaHue MOJICKYJT
YIJI€BOJIOPOIOB U TaJOr€HONPOU3BOIHBIX.

14 [IpupoaHbIe HCTOYHUKH YITIEBOJAOPOOB: IPUPOIAHBIN a3 U
MOMYTHBIE HEe(TAHBIE ra3bl, HETh U MPOAYKTHI €€ epepaboTKu

15 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN Ta3 U
MOy THBIE HEe(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKH

16 KonTponbHas pabota no pazaeny «YTriaeBoI0pOab
[IpenenpHbIe OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOL.

17 Bonopoanas cBs3b
JlaboparopHblii onbIT Ne 4. OkuclieHre CIUPTa B JIbJETH/I.
MHoroaToMHbI€ CIIUPTHI: STUIEHTIIMKOIb U TITUIEPUH

18 JlabopaTopusbiit onibIT Ne 5. BzaumoeiicTBue TiuiiepruHa ¢
ruapokcuaom menu(Il).

19 d)eHvonz CTPOEHHE MOJIEKYJIbI, GU3NYECKUE U XUMUYECKHE
CBOWCTBA, IPUMEHEHNE
Anprerupl: GopManabAerul U aneTanbiaerua. AleToH

20 JlabopaTtopusbiit onibIT Ne 6 . KauecTBEeHHBIE peaKIIUU albJACTUIOB
(oKucIIeHne aMMHUAYHBIM PacTBOPOM OKCHJIa cepedpa u
rugpokcugom meau(ll)).

21 OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U
YKCYCHasI

29 [IpakTuyeckas padora Ne 2. «CBoOHCTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

23 CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK MPEICTaBUTENN BBICIINX

Kap6OHOBBIX KHUCJIOT




Mpg11a KaK COJIM BBICIINX Kap6OHOBI)IX KHCJIOT, UX MOIOIICC

24 . 1
JeiicTBue

o5 CroxHble 3(upbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIIOT. 1
Iunponus cinoxHbIX 3GUpos

26 Kupsl: runponan3, npuMeHeHne, OM0JIOrndecKas poJib KUPOB 1

97 VYraeBojpl: cocTaB, Kiaccudukanus. Baxxueimue npencraBurenu: 1
TII0K033, PPYKTO3a, caxaposa

28 Kpaxmai u nesmmosno3a Kak mpupOIHBIE TTOJIUMEPHI 1
JIaGopatophblii onbIT Ne 7. B3anmopaelicTBIe KpaxMaiia ¢ HOJIOM.

29 KontponbHas padota no pazneny «Kucnopoaconepxarue 1
OpPTaHUYECKUE COCTUHEHHSDY

30 AMUHBI: METUJIAMHUH U aHUJIUH 1

31 AMUHOKHCIIOTHI KaK aM(OTEPHBIE OPTaHUIECKHUE COSTUHEHUS, UX 1
Ouosiornyeckoe 3HaueHue. Ilentuabt

32 benku kak npupoiHbIe BEBICOKOMOJIEKYJISIPHBIE COeTMHEHUS 1

33 OCHOBHBIE TIOHSTHSI XUMHH BHICOKOMOJIEKYJIIPHBIX COCIMHEHUH 1

34 OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHHH. 1
[InmacTmaccel, KaydykH, BOJJOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalys aToMOB

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema
xuMHudeckux 3ieMeHToB . 1. MenaeneeBa, ux cBsi3b €
COBPEMEHHOI TeOpUEH CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB U UX COCIMHEHUH 10 TPYIIaM U MEPUOIaM.
3HayeHUe MePUOIMUECKOTO 3aKOHA U CUCTEMBbI
xuMmuueckux 3neMenToB .M. Menaeneesa B pa3BuTun
HayKu

CtpoeHue BelecTBa. XMMUYECKasl CBA3b, €€ BUIbI,
MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM CBS3H.
Bonoponnas cBs3b

BanentHocTb. DneKTpooTpuLaTeNbHOCTh. CTENEHb
OKHCIeHus. BenjecTsa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS

ITonsiTue o gucnepcHbIx cucteMax. ICTUHHBIE U
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 10115 BEILIECTBA B
pacTBope

KoauuecTBo yacoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTHyec
KHe padoThl

Jara
U3y4eHust

DJIeKTPOHHBIE
uudgposBbie
o0pa3oBaTeJibHbIE

pecypcbl

Knaccudukanus u HoOMEHKIIaTypa HEOPraHUYECKUX
coequHeHu. ['eHeTnuecKas CBA3b HEOPraHUIECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

Knaccudukanus XuMHUECKUX peakliuii B HEOPraHUYECKOM

u OpFaHHqCCKOﬁ XUMHHU. 3aKOH COXPAaHCHUS MACChI

BEIIECTB; 3aKOH COXPAaHEHUS U MpEBpaIlleHusl SHEPTUH MTPH

XUMHYCCKHX PCAKIHAX




10

CkopocTb peakiuu. OOpaTuMble peakui. XUMHYECKOe
paBHOBeECHE

Pelienne TpeHUPOBOYHBIX YITPAXKHECHHI

11

OnekrponauTuueckas auccouuanus. [lonsatue o
BOZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakumu
MOHHOTO 0OOMeHa. ['maponu3 opranudeckux u
HeopraHnyeckux BemecTB JlabopaTopHbiii onbIT Ne 1.
[IpoBenenue peakunii HOHHOro oOMeHa. Ne 2.
Omnpenenenue cpelibl paCTBOPOB BEIIECTB C TOMOIIBIO
YHHBEPCAILHOTO HHINKATOPA.

12

13

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. [lonarue
00 BIJIEKTPOJIN3€E PaCIIaBOB M PACTBOPOB COJIEH

KonTponbnas pabota no paszneny «Teopernyeckue
OCHOBBI XUMUW

14

Mertaibl, ux nojgoxenue B Ilepuoauueckoii cucreme
xumuueckux ayemenToB J[. . Menneneesa u
0COOEHHOCTH cTpoeHHs aToMOB. O01ue Gpusnueckue
CBOMCTBA METAJUIOB

15

16

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUHN PSIJT
HanpsHKeHUH METaljIoB

XUMHUECKUE CBONCTBA BaKHEUIIIMX METAIJIOB (HATPHIA,
KaJIUH, KaJIbIIUM, MarHui, aJIIOMUHUN) U UX COSAMHEHUN
Jlaboparopusrii onbiT Ne 3. BaumopeiicTBre ruipokcuia
AJTIOMUHUSI C pACTBOPAMU KUCJIOT U IIEJIOYEH.

17

18

19

XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX COCIUHEHUIN
XUMHUYEeCKHE CBOMCTBA IIMHKA, JKeJie3a U UX COSTMHEHUN
JlaGopaTtopusbrii onbiT Ne 4. KauecTBeHHBIC peakiiny Ha
KaTHOHBI METAJIOB.

[IpakTuueckas padora Ne 1 Perenune skcriepuMeHTaIbHBIX
3a7a4 no TeMe «MeTayibn




Hewmerannsl, ux nonoxxenue B llepuoanyeckon cucreme

20 xuMudeckux saeMenToB J[. 1. Menaeneesa u 1
O0COOEHHOCTH CTPOEHHUS aTOMOB
@u3nyecKkue CBOWCTBAa HEMETAIIOB. AJTIOTPONHS

21 HEMeTaJUIOB (Ha IpUMeEpe Kucaopoaa, cepsl, pochopa u 1
yIaepoaa)

22 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI M KX COCTMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, hocodpa 1 UX COCTUHEHUN 1

24 XI/IMI/I‘IGCKI/{G CBOMCTBA yTJIepOJ1a, KPEMHUS U UX 1
COeIMHEHU N

25 [IprmeHeHne BaXXHEUIINX HEMETAVIOB U X COCIMHEHUI 1
O06o01IeHre U cucTeMaTu3alus 3HaHU| 10 TeMe
«Hemeramiby. BeraucneHus mo ypaBHEHUSIM XUMHYECKUX

26 PEaKIMi U TEPMOXHUMHYECKHE pacuéThl JIabopaTopHbIii 1
onbIT Ne 5. KauecTBeHHBIE peaklIMi HA AaHUOHBI U KATUOH
AMMOHHSI.

97 [TpakTiueckas pabota Ne 2 PemeHue skcrepuMeHTaIbHbBIX 1
3amad o Teme «Hemetamisn

28 KoHnTposipHas padota o Temam «MeTaiuibh u 1
«Hemeramibny

29 Heoprannueckue u opraHu4ecKue KUCIOTHI. 1
Heopranudeckne u OpraHnuecKre OCHOBAHUS
AM@oTepHbIe HEOpraHNYECKHE U OpraHUYECKHe

30 coenuHeHUs. [ eHeTHUecKas CBSA3b HEOPTaHUYECKUX U 1
OpPTaHMYECKUX BEIIECTB
Ponb xumum B 0OecIieueHnH YK0JI0THIECKOM,

31 HHEPreTUYECKON 1 MHIEBON O€30MaCHOCTH, Pa3BUTUU 1
MeEIUITHBI

32 [IpencraBnenwus 06 0OmMUxX HayHbIX IPUHLHIIAX 1
MTPOMBIIIJICHHOTO TTOJTyYEHHUS BAXKHEHIIINX BEIIESCTB

33 YenoBek B MUpE BEIICCTB H MaTEPHAJIOB 1




34 ‘ XuMHUS U 310pOBbE YETIOBEKA
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34



YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 11 xnace/ IN'abpuensa O.C., Ocrpoymo U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

Xumus, 10 knace/I'adbpuensia O.C., OctpoymoB N.I'., CnankoB C.A. , akilmOHEPHOE OOIIECTBO
"UznarensctBo "[IpocBemenue"

METOANYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

1. https://edsoo.ru/wp-content/uploads/2023/07/MeT-MeToarUeCKHE-MaTPUAIbI-.pNg
2. https://edsoo.ru/wp-content/uploads/2023/07/MeT-KOMILIEKT-.pN(
3. https://edsoo.ru/wp-content/uploads/2023/07/MeTt-keiichi-.png

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/wp-content/uploads/2023/07/MeT-B1AEOYDPOKU-.pNE
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https://edsoo.ru/wp-content/uploads/2023/07/Мет-кейсы-.png
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