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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YpOBHE CpeIHEro olIero oopa3oBanus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbix B DenepaabHOM TroCynapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTparerun pa3BUTHS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYarOIMXCs CPEACTBAMM y4eOHOro MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHE, IMOJy4aeMO€ BBIIYCKHUKaMU  00I1eo0pa3oBaTebHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHus. OTU ILEHHOCTHU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero oO0pa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEPKAaHHE M MOCTPOCHHE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM 0OLINX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE 1I€JI0CTHOTO MPEICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHdecKoil, MHUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH U NPUHLUUIAMU CpeIHEro obmero oobpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAaHUHM M0 HEOPraHUYECKONH XUMHHU (C BKJIIOUEHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHSATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMblX B Kypce BEIIECTBAaX MAIOTCS B PAa3BUTHU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTHU
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
[IyO)Ke IMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIHUH 3TOro 3akoHa — OT o0OoOmiaromeit 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wm 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH 4YelOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBAKEHHUS K TMpOIEcCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYCCKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ JUIsl MONOJHEHUS 3HAHUW, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIMXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHN MEXKIy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPaMMON MO XMMHH TOAXOAbl K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIUK, HEOOXOMUMBIX JJs NPUOOpPETEHHS ONbITa TMPAKTHUYECKOH U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HampaBlICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOAMYECKOM TOYKM 3pEHMsI TaKOW NOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:



dbopMUpOBaHHE CUCTEMBl XMMHUYECKUX 3HAHUN KaK BaKHEHIIECW COCTaBISIONICH €CTECTBEHHO-
Hay4YHOIl KapTHHBI MHpa, B OCHOBE KOTOPOH J€KaT KJIIOYEBbIE MOHATHS, (yHIAaMEHTalbHbIE
3aKOHBl M TEOPUM XUMHHM, OCBOCHME fA3bIKa HAYKH, YCBOEHHME M IIOHHMaHUE CYIIHOCTH
JOCTYIHBIX O00OOIIEHNIH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJIEHHE C MCTOpUEH ux
pa3BUTHUS U CTAHOBJICHMUSI,

(dopMHpOBaHHE M pa3BUTHE MPEJICTABICHUI O HAyYHBIX METOJaX II03HAHMUSA BEIIECTB U
XUMHUYECKHX peakiui, HeOOXOAUMBIX JUIsl MPUOOPETEHUsI YMEHHH OpPHEHTHUpPOBAThCS B MHUPE
BEUIECTB M XUMHYECKHX SBJICHHUM, MMEIOIIUX MECTO B IPUPOAE, B IPAKTHUECKOH U
IIOBCEHEBHOM JKU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUII 0€301acHOro 00pAaIeHHs C BEIIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtelibHasi XapakTepUCTUKa LeJIed M 3a/1ad U3Y4eHUs IpeaMera B
IIporpaMMe 10 XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cucTeMe cpenHero oOmiero oOpa3zoBaHusa. CerogHs B MNpeNoAaBaHUM XUMUU B OoJblIeH
CTETIEHU OTHAETCA NPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEpKaHUSg OOy4YeHHS,
OPUEHTHPOBAHHOM Ha MOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHON  OpraHu3alyi,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaAMH U
YMEHUSAMH aKTHBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHHUS UX B PEabHOM >KU3HM JUISL pelLCHHs
IPAKTUYECKUX 3ajau.

B cBa3u ¢ 3TMM mpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HAaueHue
IPUOOPETAIOT TaKUe 1IeJU U 331a4H, KakK:

ajantanusg  oOyyarolIMXCsi K  YCIOBMSM  JMHAMHUYHO  pa3BUBAIOLIErOCs  MHpa,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IPHHATUIO TPaMOTHBIX pELUIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMA),
MMEIOLINX YHUBEPCAJIbHOE 3HAUEHUE JJISl Pa3IMYHbIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpobiieM,
IIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUsS OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHUU XUMUH, a TAKXKe JJI OLIEHKH C
HO3HULUN HKOJIOTHUECKOW 0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
o0Oy4aromuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCIOIb30BATh COBPEMEHHbIE MH(POPMAILIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKY XUMHUYECKOTO
COJIEp/KaHUs;

(dbopMupOBaHUE U pa3BUTHE Yy O0YUAIOUINXCSA aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIIEHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEIECHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHMUs, IIONOJHEHNS DSHEPreTUYECKUX PECYPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOrO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIIOJIB30BAHUS MMONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKIMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO11ee 4nciio 4acoB, OTBEAECHHBIX Ul M3YYEHUS XUMHHU, Ha 0a30BOM ypOBHE CPEIIHEro
oOmiero obpazoBaHusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gyac B Hexmemio), B 11
kiacce — 34 yaca (1 yac B Hezemo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuyecKoil XMMHUHU: €€ BOBHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IIOJIYYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSAX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEILIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEILECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJ1aBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuu 3aMelIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoMicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHH psii. ALETUIEH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pu3nyeckre 1 XMMUYECKHUEe CBOICTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAllK, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKK YIiIeBOAOPOJOoB. [IpupoaHblil ra3 u nomnyTrHble HE(TIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKH.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTs» u «Yromiab», MoienupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUUy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TrajJoreHOBOJOPOJIaMH, TOpPEHHUE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYJIaMU CUpTOB. JleificTBre MeTaHOIa U 3TaHOIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOroaTOMHbI€ cHupThl). /JleficTBue Ha opraHu3m uesnoBeka. [IpuMeHeHue riauuepUHa U
STUJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBIJICHUS, KAayeCTBEHHBIC PEAKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanmuu), MoiyueHue u mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupo. [Ipumenenue xupoB. bruonornyeckas posb KUpPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuipsl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, Ka4YeCTBEHHAS PEAKIIUS C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE dTaHona okcuaoMm wmeau(ll)), MHOroaroMHbIX
CUpTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKale OpraHunIecKue COSTMHEHHMS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOTHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBudHas, BTOpUYHAS U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OEIKOB IPH HArpeBaHWHW, I[BETHHIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTabHbIE METO/Ibl M3yUYCHHUs BEIIECTB M WX MPEBPAILCHHI: 03HAKOMIIEHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HaONII0/IeHue, HU3MEpeHue,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATILHOTO MUTAHMSI, MOIOIINE CPEACTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XMMHH

XuMHUeCKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB M0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuommueckas cucrema XuMuueckux dieMeHtoB [[. WM.
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
sanemeHToB JI. MI. MenzeneeBa ¢ COBPEMEHHON TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U MepuogaM. 3HauYe€HHEe MEPUOIUUECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKON CBSI3U (KOBaJIEHTHas
HEeMNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTS.
DIEKTPOOTpULIATENLHOCT. CTeneHb OKHCIIeHUs. IOHBI: KAaTHOHBI U @aHUOHBI.

BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTHe 0 gucnepcHbIX cucTteMax. MicTUHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEIIECTB. ['€HeTHMYeCcKass CBsI3b HEOPraHMYECKHUX BEIIECTB, MPUHAUICKAINIMX K Pa3IMYHBIM
KJIaccam.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOpraHUYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUsS U MPEBpALICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKIIUSX.



CKOpOCTh peakinuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMbIE PEAKIIMH.
XnMuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIMUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexrtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, IEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoOJIeNiell  KPUCTAUIMYECKUX peIIETOK, HAONIOACHWE U OIMCAaHHWE JEMOHCTPAI[MOHHBIX H
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PAaKTOPOB Ha
CKOPOCTh XUMUYECKOM peaKum».

PacuérHble 3anaumn.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIMM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TAJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramnos B [lepruoauyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsKEHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPHUM, KaJlWid, KaJbI[Md, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAUIOB, DPELIEHUE HKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétel Maccel BemiecTBa MM 00bEMa ra3oB MO H3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMAa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MacHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEUIIUX BELICCTB.

YemoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MaTepHalbI,
KOHCTPYKLIMOHHBIE MaTe€pHasbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuanbl IJIs SJIEKTPOHHKH,
HaHOMaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIe y100OpEHUSI.

XvMHs U 3[I0pOBbE YEJIOBEKA: MpPaBHUJa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacCHOTO UCIIOIb30BaHMS MPenapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HHU.



MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xmacce oCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYUHBI U €AUHUIIBI HX H3MEPECHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBINLIEHHOCTD, MeTaJLTyprus, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIUICHHOCTh, (papMalieBTH4ECKasi MPOMBIIIICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
porpaMM cpeaHero o6iiero oopazoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeameTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON TIpa)KAAaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYUEe MOTUBALMU K 00YyYEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYLUIUMHU LEJOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
IpaKAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CAMOPAa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs [0 pealn3aluu
IPUHSTHIX B OOILECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

IPEJICTABICHHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIbHOCTU MPHU CO3/IaHUU YUYE€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTeIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh Pe3yJIbTaT JJIUTENbHBIX HaONIOJCHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEIACHMS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJICHHE W IOCTYNKM CBOUX TOBAPUILECH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

COOIOAICHHS TPaBUJI 0E30MacHOTO OOpAaIEHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
’KU3HU U B TPYJOBOM JEATECIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MIOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJCTBUI M HEMPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIICHUM NPAKTUYECKUX 3a7ad COLUAIBbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAHUA HEOOXOAMMOCTH MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpHUsATHBIE HYKOJIOTHMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUA CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIIHUHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHUH OKPYXKAIOIIErO0 MUpa M MPOHCXOIAIMIUX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUSA AJIs peleHus mpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PECHUSI OOYUYAIOMIMXCS MEKAUCHUIUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
nu CHGIII/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJII)?,yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4YHBIA (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe JIeHCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh ~ OCBOCHHBIC  MEXKAUCIUIUTMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE MAEWCTBHS B II03HABATEIHHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeameTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH Yy4eOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 peFYJ'ISITI/IBHBIMI/I I[GI\/JICTBI/H[MI/I.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeIeNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUU HUX JOCTUKECHHUS,
COOTHOCUTH pC3YJ'IBTaTI)I JACATCIIbHOCTHU C IIOCTAaBJICHHBIMU LICIAMMU,

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWNM TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTeprle HpI/I3HaKI/I HOH?[TI/II\/'I u YCTaHaBJ'II/IBaTB nux B3aNMOCB3b, HUCITIOJIB30BAThH
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAaHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKHHfI;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHHUSIMU;

CTPOUThH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHbIE, IO AaHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHH CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATh MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xuMu4deckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEeakiuu — TpU pElIeHUd Y4eOHBIX
IIO3HABATCIIbHBIX H HpaKTquCKHX 3aaa4, HpI/IMeHSITB Ha3BAHHBIC MOICJIBHBIC HpeHCTaBHeHI/IH
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIIHA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTEIHLHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJEp:KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta ¥ (OpMyJIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEAEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IO3HABATENbHYIO JESTENBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBHIMOJHEHUHM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEelIeHHs C YYETOM MOJTy4eHHsI HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



ITpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XWMHUYECKOW COCTaBJISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHus] NPAKTUYECKUX 3a7ad M DSKOJIOIMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIME COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUSI OPraHMYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPAaKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (OPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMMYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUSI,;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB II0 WX COCTaBY M CTPOCHHIO K OINpPENeNIEHHOMY KIIACCYy/TPYyIIe COCIMHEHUI
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXKAllUe  COCIMHEHMs, BBICOKOMOJIEKYIIAPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremMarndeckoir Homenkmatype (IUPAC), a Taxxke
IPUBOJNUTH TPUBMAJbHBIE Ha3BaHMs OTIENIBHBIX OPraHWYECKUX BEUIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWIECHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACNATb BHUAbl XUMHYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPUMEHATh MOJOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BELLECTB
(MeraH, 3TaH, STWICH, NPONWICH, aleTwieH, OyramueH-1,3, meTmnOyraauen-1,3, OeH3ol,
METaHOJI, STaHOJI, STWJIEHTJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS IO XHMHUUYECKUM YpPaBHEHUSAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);



c(hOpMUPOBAHHOCTh YMEHHI BIaJIeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMUSA, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IIPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XMMUYECKUH OSKCIIEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, IBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKU OE30IIACHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUud u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYIO HH(POPMALHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEIEHNUA B OBITY M TPYAOBOM JEATENbHOCTH B ILEJIAX COXPAHEHHS] CBOErO 3/10pOBbA U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEJI0BEKa;

JUId O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX U cAa0OBHIAMIMX OOy4aroIUXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oO0o3HadeHui JI. bpaiinst i 3anucu XuMu4ecKux (GopMyIL.

11 KUIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POIU XMMHUU B TO3HAHUM SBICHUN TPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJICGHTHAs, WOHHAs, METAJUIMYeCcKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBI XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccolranuu, nepuoanyeckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXpAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPAILEHUS SHEPTrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U O€30IMacCHOM HCTOIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;



c(OPMHPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEpPHbIC MPU3HAKH MOHATHH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyT BemIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHCTEMAaTHYECKyI0 HOMEHKIATYPY
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMECIBbHBIX HCOPraHHYECKUX BemlecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEralmi€Has W3BECTb, IIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIEATh BAICHTHOCTD U CTETIEHb OKUCIICHUSI XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(pOTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzesneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam llepuoguyeckoit cucrembl Xumuueckux snemeHTos /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETUYECKON CBSI3M MEXJY HEOPraHMYeCKUMMH BEIECTBAMU C IIOMOIIBK YpPaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTETIeHEelH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI TMPOBOAUTH PpEAKLUH, MOJITBEPXKAAIOUINE KaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHHSI IEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKUX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBujia OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, Ka4eCTBEHHBIE PEAaKIMH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3azad no temMaM «Meramwiel» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYIOBaHUEM, MIPEACTABIATh
pe3yIbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii ¥ GOpMyIHPOBATH BHIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJIyYaeMyIl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MaccoBOW KOMMYyHHKauu, WHTepHeT U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IECHUA B OBITY M TPYAOBOH [EATENbHOCTH B LEJIAX COXpPAHEHHUS CBOETO 30pPOBbS U
OKpY’Karollle MPUPOIHON cpenbl, 0OCO3HABAaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYYarolIuXcsi: YMEHHME HCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos
Ne n/m HaumeHoBaHue pa3iesioB U TeM K n JaekTpoHHbIe (HU(pPOBHIE)
) NpOrpamMmbl Bcero p;);OTpr‘;m’m’le p;:::;illmecxne o0pa3oBaTejibHbIE PeCypPChl
Pa3nes 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUH
N https://academy-
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeauHeHu A. M 3 content.apkpro.ru/lesson/adf3
' BVINenoBa T d191-5ele-4e24-ac02-
yriep efb16fa49f6a
Hroro mo pazmeny 3
Paznea 2. Yruaesogopoasl
2.1 [IpenenbHbIE YIICBOAOPOIBI — ATKAHBI 2 https://lesson.edu.ru/04/10
2.2 HenpepeibHbie yrieBon0poLL: alkeHsl, 6 1 https://lesson.edu.ru/04/10
QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTHyecKHe yrieBOa0pOIbI 2 https://lesson.edu.ru/04/10
2.4 TpHpostHbie HCTOUHHKH YT1CBO/OPOIOB H 3 1 https://lesson.edu.ru/04/10
ux nepepabdoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coenHeHust
https://academy-
content.apkpro.ru/lesson/71a
31 Cupret. derox 3 c432-a0d4-4945-a0eb-
1e59cd5f4dof
https://academy-
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 content.apkpro.ru/lesson/71a
' CroxHbIie 3(hUpbI c43f2-a0d4-4945-a0eb-
1e59cd5f4dof
https://academy-
3.3 Y TICBOIBI 3 1 content.apkpro.ru/lesson/71a



https://academy-/
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://academy-/
https://academy-/
https://academy-/

c43f2-a0d4-4945-a0eb-

1e59cd5f4dof
Hroro mo pazneny 13
Pa3znea 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust
4.1 ‘ AMMHBI. AMHHOKHCIIOTEI. Benku 3 https://lesson.edu.ru/04/10
Hroro no pazueny 3
Pa3znea S. BbicokoMoieKyJIsIpHbIE COeINHEHU S
51 ‘ [Tnactmaccer. Kaydayku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ I:;;arn;(:‘};{o;::me PAIIEIOB HTEM Beero KonTpoabubie IlpakTuueckue gg;g)f O(LB;TIZ])ILHH e
padoTshI padoTshI pecype

Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH 1

1.1 [Mepuoanyeckas cucTeMa XUMHYCCKUX 3 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera

1.2 CTpoeHI/Ie Betectsa. MHOFOO6pa3He 4 https://lesson.edu.ru/04/10
BEIIIECTB

1.3 XUMUYECKUE PEaKIIUH 6 1 1 https://lesson.edu.ru/04/10

Hroro no pazneny 13

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Merassl 6 1 https://lesson.edu.ru/04/10

2.2 Hemeramnsl 9 1 1 https://lesson.edu.ru/04/10

2.3 CBs13b HEOPTAHUYECKUX M OPTaHHMYECKUX 2 https://lesson.edu.ru/04/10
BEIIIECTB

Hroro no pazneny 17

Paznen 3. Xumus u )Ku3Hb

3.1 4 https://lesson.edu.ru/04/10
XuMus 1 )KU3HbB

Hroro no pasgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabubie IlpakTuueckue

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PecypcChl

padoThI padoTbI
https://academy-

1 IIpeamer opraHu4ecKoil XUMHH, €& content.apkpro.ru/lesson/a9f3

BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE d191-5ele-4e24-ac02-
efb16fa49f6a
https://academy-

5 Teopwust cTpoeHUsI OPraHMYECKUX COCTMHECHHUN content.apkpro.ru/lesson/c93
A. M. BytiepoBa, e€ 0OCHOBHbIC MOJI0KEHHSI 5a58c-ab0e-4¢59-9dcf-

20517ae4b52e
[Ipencrasnenue o kaaccuukanuu https://academy-

3 oprann4eckux BemiecTB. HomeHknarypa content.apkpro.ru/lesson/726
(cuctemarnyeckas) ¥ TPUBHAIbHBIC HA3BAHUS ee099-e1a9-410f-b8be-
OpPTraHUYECKUX BEIICCTB b4cb589aeadl

https://academy-

4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUI content.apkpro.ru/lesson/258
psn ddc06-ec23-473c-b3d7-

ed82fcaddd02
https://academy-

5 MeraH 1 3TaH — MPOCTEHIINE MPEICTABUTEIN content.apkpro.ru/lesson/258
AJIKAaHOB ddc06-ec23-473c-b3d7-

ed82fcaddd02
https://academy-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA content.apkpro.ruflesson/403

: ’ 8171e-4158-4bd1-ae98-
18dc1cfh9399

7 ITHIICH H IPOMUIICH — MPOCTEHIIIHe https://lesson.edu.ru/04/10

IpEACTAaBUTCIIN AJIKCHOB
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[Tpaktuyeckas padora Ne 1. «[lomyuenue

https://academy-
content.apkpro.ru/lesson/53c

M 5TaHOJI. BO,Z[OpOI[HaH CBA3b

8 STHJICHA U U3yYEHHE €r0 CBOMCTBY» d2379-2a45-43b1-9f67-
7ebcdaf03ce0
Anxanuensl. byraauen-1,3 u metunOyraaveH-
9 1,3. [Tony4yeHHe CHHTETHYECKOTO KaydyKa H https://lesson.edu.ru/04/10
PE3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKUH PsAA. AUCTHICH — https://lesson.edu.ru/04/10
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB
https://academy-
11 BbrurciieHust Mo ypaBHEHHIO XMMHUYECKON content.apkpro.ru/lesson/7da
peakuuu da027-8448-418f-b416-
fhaledd4ab6d
https://academy-
12 Apenbl: 6eH30:1 U TONyoJ1. TOKCHYHOCTh content.apkpro.ru/lesson/d86
apeHoB d7d00-d5b4-491d-aded-
c3ddal9feef4
13 l'eneTireckas CBASL yr1€BOIOPOLOB, https://lesson.edu.ru/04/10
NPUHAUISKAIINX K PA3TMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIIJIEBOJIOPOOB:
14 NPUPOJIHBIN ra3 v MOMYTHBIE HEPTIHBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
15 MIPUPOJIHBII ra3 U MOMyTHbIE HEPTSIHBIE ra3bl, https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ epepaboTKu
16 Konrposbras pabora no pasxery https://lesson.edu.ru/04/10
«YTI1eBOIOPOIBI»
https://academy-
17 [penenbHbIE OHOATOMHBIE CITUPTHI: METAHOIT content.apkpro.ru/lesson/543

9c18b-7440-4b6f-bf84-
c04fad71694f
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MHoroatoMHBIE CIIMPTHBI: STUJIICHIJIMKOJIb U

https://academy-
content.apkpro.ru/lesson/649

18 | meps 883b8-7C5f-416-896¢-
10a2278b08f1
https://academy-

19 deHOII: CTPOEHUE MOJIEKYIIbI, (QU3NYECKHE U content.apkpro.ru/lesson/866

XMMHUYECKHE CBOMCTBA, TPUMEHECHUE 4b319-0ba3-4945-b076-
chb7ae5858b90
https://academy-

20 Anbaerupl: GopMabAer Il U aleTalbACTHI. content.apkpro.ru/lesson/b4fe

Aneron aa04-3438-4b57-a3ec-
ba0f9fe63c0d
https://academy-

21 OIHOOCHOBHBIE TIPE/ICIIbHBIC KAPOOHOBBIE content.apkpro.ru/lesson/983

KHCJIOTBI: MypaBbHHAs U YKCYCHAs 4d408-386d-444a-8de3-
7efba8b98cdb

22 Hpakririeckas pa6f) ra Ne 2. «Cpoiictaa https://lesson.edu.ru/04/10

pacTBoOpa YKCYCHOM KHCIIOTBD)

93 CteaprHOBast M OJICMHOBAsI KUCIOTHI, KaK https://lesson.edu.ru/04/10

MPEJICTABUTENN BBICIIMX KAPOOHOBBIX KHUCIIOT
https://academy-
24 MpbIa Kak COJIM BBICHIUX KapOOHOBBIX KHUCIIOT, content.apkpro.ru/lesson/71a
UX MOIoIIee JIeiiCTBHE c43f2-a0d4-4945-a0eb-
1e59cd5f4dof
CrnoxHble 3(Upbl KaK MPOU3BOIHbBIE https://academy-
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX content.apkpro.ru/lesson/71a
i c43f2-a0d4-4945-a0eb-
1e59cd5f4dof
https://academy-

26 XKupsl: runponus, npuMeHeHue, content.apkpro.ru/lesson/709

Onosornyeckas poiib JKUPOB ce43a-deb6-4281-963b-
01d2e212d4d0

27 VYTaeBoIbl: COCTaB, Kaaccu(uKarus. https://lesson.edu.ru/04/10
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Baxneriue npencraBuTeNy: rioKo3a,
¢bpykTO3a, caxaposa

Kpaxman u nemnrono3a Kak npupoaHbIe

28 1 https://lesson.edu.ru/04/10
MOJINMEPBI
KonTponpHas pabota mo pazueny hitps://academy-
29 «Kucnopojacoaepkamue opraHnuecKue 1 content.apkpro.ru/lesson/0c6
COCTHHEHTSD 08a59-4c69-4481-839%e-
9205f201b73e
https://academy-
) content.apkpro.ru/lesson/c2f2
30 AMMHBI: METHJIAMHAH U aHWJINH 1 £347-43d1-4873-3ce0-
78eca6009628
https://academy-
AMUHOKHUCIIOTHI KaK aM(OoTepHbIE
31 OpraHUYECKUE COCAMHEHUS, UX OMOJIOTHIECKOE 1 content.apkpro.ru/lesson/c2f2
smavene, TlenTb ’ f3d7-43d1-4873-ace0-
’ 78eca6009628
30 benku kak mpupoHbIe BEICOKOMOIIEKYISIPHBIE 1 hitps://lesson.edu.ru/04/10
COEMHEHHS
33 OCHOBHBIC IOHATHS XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OCHOBHBIC METO/IBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM. 1
[TnacTmacchl, KayqykH, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

JIEeKTPOHHBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchI

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX ieMeHTOoB [I. 1.
MenieneeBa, ux CBsi3b C COBPEMEHHOM TEOPUEH
CTPOEHHS aTOMOB

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

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

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH 10
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pPa3BUTUHU HAYKH

Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAJICHTHOM
cBsi3u. BogopoaHas cBsizb

BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.
Crenens okucieHus. BerecTBa MoJIeKyIIpHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUS

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

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

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

[Tonsatue o nucnepcHbIx cuctemax. icTuHHBIE 1
KOJUTOMIHbIE pacTBOpbl. MaccoBas nomst
BEILIECTBA B paCTBOPE

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

Knaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3JINYHbIX
KJ1acCOB

Knaccudukanmst XaMUIecKux peakiuii B
HEOPraHWYECKON U OPraHUYECKON XMMUHU.

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

https://lesson.edu.ru/04/10
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3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

10

11

Cxopoctb peakiun. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3In4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peakumn»

DneKTpoauTHYecKas aquccoruanus. [lonstue o
BOZIOpOJHOM ToKa3zatene (PH) pactBopa.
Peaknuu nonHoro oomena. ['mapoims
OPraHUYeCKUX U HEOPTaHMUECKUX BEIICCTB

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

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

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

12

OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC PEAKIINH.
[TonsTre 00 31EeKTPOIH3E PacIIaBOB U
pacTBOPOB coJiei

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

13

KontponbHas padoTa mo pazaeny
«TeopeTndyecknue OCHOBBI XUMHI)

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

14

15

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHUCTeME XUMUYECKuX demMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢pu3nuecKkrue CBOMCTBA METAIIOB

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSJT
HanpsHKeHUH METaJlJIoB

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

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

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAILJIOB
(HaTpuil, Kanui, KanblIUNA, MarHUl, aTIFOMUHUN)
U UX COSTUHECHUN

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

17

18

19

XUMHYECKUE CBOWCTBA XpOMa, MEIU U UX
COEeTMHEHNN

XVMHYECKUE CBOKCTBA IIUHKA, JKEJIE3a U UX
COEeTMHEHNN

[TpakTnueckas padota Ne 2. "Pemienue
HKCIEPUMEHTAJIBHBIX 33a4 10 TEME

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

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

https://lesson.edu.ru/04/10
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«Metamiabl»"

20

Hewmeramibl, ux nonoxxenue B [leproanueckoi
CHUCTeME XUMHUUYecKux anemeHToB [1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

®u3nyecKue CBOMCTBAa HEMETAILIOB.
AnoTponusi HeMETaIoB (Ha IpUMeEpe
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposa)

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

22

23

XHMMHYECKHE CBOMCTBA TaJIOTEHOB, CEPBI U UX
COCIMHEHUH

XuMHYECKue CBOMCTBA a30Ta, pochopa u ux
COCIUHEHUN

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

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

24

XHUMHYECKUE CBOMCTBA yIIepoJia, KPEMHHUS U UX
COCIUHEHUN

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

25

26

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX
COEIMHEHUI

0O0001IeHNe U CUCTEMAaTU3ALMS 3HAHUI 110 TEME
«Hemerannely. BerunciaeHus no ypaBHEHHUSIM
XUMHNYCCKUX peaKHI/Iﬁ 158 TCpMOXI/IMI/ILIGCKI/Ie
pacy€Thl

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

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

27

[Tpaktnyeckas padora Ne 3. «Pemienue
AKCIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
"HemeTayst"»

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

28

KontponbHas padora no remam «MeTamibl» U
«Hemerannbny/Beepoccuiickas mpoBepodHas
pabota

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

29

HeopraHquCKne N OPraHUYCCKNUE KUCIIOTHI.
HCOpFaHI/I‘-IeCKI/IC 1 OPraHUYCCKHUEC OCHOBAHUSA

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

30

AMoTepHbIe HEOpraHUYECKHE U OPTaHHYECKUE
coenuHenus. I eneTndeckas CBsI3b
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB

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

31

Ponp xuMuu B 00eCIieueHIN SKOIOTHIECKOHA,
SHEPIreTHYECKOM M MUIIEBON OE30MaCHOCTH,

https://lesson.edu.ru/04/10
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Pa3BUTHU MCOUIUHEBL

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHIIATIAX

32 MPOMBIIIJICHHOTO MMOJTYYEHHS BAXKHEHIITHX 1 https://lesson.edu.ru/04/10
BEILIECTB

33 | YenoBek B MHpPE BEIIECTB U MaTEPUAIIOB 1 https://lesson.edu.ru/04/10

34 XUMHUS 1 30pPOBbE YeI0BEKA 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus, 10 kimacce/ I'abpuensu O.C., OctpoymoB N.I'., Ciankos C.A. AKimoHepHOE O0IIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cranko C.A. AKImOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1IJIS1 YUUTEJIA

Xumus (0a30BbIA ypoBeHB). Peannzarus o0pa3oBaHus: METOAMYECKOE TOCOOHE IS yunuTes /
Kasepuna A. A., [Inuyruna I'.B.; nox pex. B. IInuyrunoii. M. : ®I'bHY «MHcTuTyT cTpateruu
paszBuTus oopazoBanus PAOy, 2022 81 c.:ui.

HU®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/04/10
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