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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XMMHUM Ha YpPOBHE CcpenHero oomero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny», TpedboBaHuit
K pe3yabpTaTaM OCBOCHUS (eiepaabHOi 00pa30BaTebHON MPOrpaMMBI cpeHero oomero oopazoBanus (POIT
COO), npencrapieHHbIX B DeiepallbHOM TOCYIapCTBEHHOM oOpaszoBaTenbHOM crangapre COO, ¢ yuérom
Konnenmuu npenogaBanus yaeOHOTO nipenMera «XuMus» B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit
denepanun, peau3yrOIIMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX T0JIOKEHUH «CTpareruu
pasButus BocnuTanus B Poccuiickoit @enepanuu Ha nepuof 1o 2025 roga» (Pacnopsiokenue [IpaBurenscTa
P® o1 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJTX0/I0B K pa3padOoTKe MPOTrpaMMBbI TI0 XUMUH, K OMIPEIeSICHHIO 00IIIel cTpaTerun 00ydeHus,
BOCITUTaHUS U Pa3BUTHUS 00ydaromuxcs cpeacTBamMu yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha
06a30BOM ypOBHE cocTaBmM KoHIenTyanbHbIe nojoxkenuss PI'OC COO o B3auM0O0OYCIOBICHHOCTH IIEJIEH,
COJIepKaHMUs, Pe3yabTaTOB O0y4YeHUS ¥ TPEOOBAHUI K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHME, IOJTy4aeMO€ BBIITYCKHUKAMHU O0OIe00pa3oBaTeIbHON OpraHu3alu,
SIBJISIETCS HEOTHEMJIEMOM 4acTh0 MX 00pa3oBaHHOCTU. OHO CIIY’KUT 3aBEPILAIONINM 3TAllOM peaiu3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IEHHOCTEH, MPUCYIIMX LEJOCTHOM cucTeme
XAMUYECKOTO 00pa3oBaHMs. OTH IICHHOCTH KacalOTCS TTO3HAHWs 3aKOHOB NPUPOABI, (HOpMUPOBaHUS
MHUPOBO33PEHUS U O0IIEH KYJIbTYypBI YeJI0BEKa, a TAKKE IKOJIOTHUECKH 000CHOBAHHOTO OTHOIIIEHHS K CBOEMY
3I0pPOBBIO U MPUPOAHOH cpene. Peannsyercst xumuyeckoe 00pa3oBaHue 00ydaroUuXxcs Ha YpOBHE CPETHETO
obuiero oOpa3oBaHMs CpeACTBAMHM Y4eOHOTO MpeaMera «XUMHS», COIACpKAHUE U TMOCTPOEHUE KOTOPOro
OTIpe/ieNIEHBI B POTrpamMMe M0 XUMHHU € YU4ETOM celuUKN HayKd XUMUH, €€ 3HaYeHHsI B IO3HAHUU TIPUPO/IBI
U B MaTepUalbHOIN XKM3HU OOIIECTBA, a TAKXKe C yYETOM OOIIMX IeNeld U MPUHIUIOB, XapaKTepPU3YIOIIUX
COBPEMEHHOE COCTOSTHHE CUCTEMBI cpeiHero o0miero oopazoBanus B Poccuiickoit denepanumu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIb B COBPEMEHHOMN IIMBUIIN3ALINHY,

B CO3JIaHUH HOBOM 0a3bl MaTepuaIbHOU KyJabTypbl. OHa BHOCUT CBOH BKJIa/1 B (POPMUPOBAHKE PAITHOHATIEHOTO
HAayYHOTO MBIIUICHUS, B CO3/IaHUE IEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKaloIeM MHUpE KaK O €IMHCTBE
MPUPOJBI U 4YeJIOBeKa, KOTopoe (OopMUPYETCsl B XMMHHM Ha OCHOBE IMOHHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIEr0 MUPa, 0CO3HAHUS B3aUMOCBSI3U MEXK/1Yy CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3ZMO>KHBIMU
o0JacTsIMH MPUMEHEHHUS.

TecHo B3auMOJICHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTala HEOTHEMJIEMOM 4acThIO
MHUPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJda M >KU3HH KaKJIOTo YiieHa OOIIecTBa.
CoBpemeHHast XUMHUSI KaKk Hayka cO3WaTelbHasl, KaKk HayKa BRICOKUX TE€XHOJOTHM HallpaBjeHA HA PEIICHHE
rII00aNbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, HHEPreTHUECKOM, MUILEBOH,
9KOJIOTMYECKOM 06€30MacHOCTH U OXPaHbI 3J0POBBSL.

B cooTtBercTBUM ¢ OOMMMH HENIMUA U NPUHIMIIAMH CPEJHETO OOIIero oOpa3oBaHMs COICpKaHUE
npenmera «Xumusi» (10—11 kmaccsl, 6a30BbIil YpOBEHb H3y4YEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKyIBTYPHYIO TOATOTOBKY OOYyYalOMIMXCS, HEOOXOIUMYIO UM ISl BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIIEUTHOTO BKIFOUEHHS B )KU3HB COIIMYMa, TPOJOKEHUS 00pa30BaHUs B pa3IMUHbIX 00ACTsIX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisromuMHy mpeaMeTa « XuMUs» SBISI0TCA 6a30BbIe Kypehl — «Opranudeckast XuMusi» v «O01as
U HEOpPraHWYyecKask XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOMA
HayKH: CHCTeMa 3HaHWIl MO0 HEOPraHWYEeCKOW XuUMHUHU (C BKIIOYCHHEM 3HaHUM Hu3 OO0IIed XUMHUH) U
oprannueckoi xumun. OopmMupoBaHUE TAHHON CHUCTEMBbl 3HAHUH NPHU M3yYEHUU IMpeaAMeTa 00ecleynBaeT



BO3MOHOCTh PACCMOTPEHHSI BCEr0 MHOTOOOPA3usl BEIIECTB HA OCHOBE OOIIMUX MOHITHN, 3aKOHOB M TEOPHIA
XUMHH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u HeOpraHudecKas XUMUsH)
chopMupoBaHa B IporpaMMe 0 XUMUU Ha OCHOBE CHCTEMHOTO TIOX0/1a K U3YYCHUI0 y4eOHOTO Marepuana
1 00YCIIOBIICHA UCTOPHUYECKH 000CHOBAHHBIM Pa3BUTUEM 3HAHUI Ha OTIPEACIEHHBIX TEOPETHUCCKUX YPOBHSIX.
Tak, B Kypce opraHu4ecKol XUMHH BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIIACCUYECKOU TEOPUHU CTPOCHUS
OpPraHMYECKUX COCIMHEHUH, a TaKKe HAa YPOBHE CTCPEOXUMHUYCCKUX M DIIEKTPOHHBIX TPEICTABICHUN O
cTpoeHun BemiecTB. CBeleHUS 00 M3ydaeMbIX B Kypce BEHIECTBAX JAIOTCSA B PA3BUTUH — OT YIIIEBOAOPOIOB
JI0 CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX COSAMHECHUU. B Kypce OpraHMuYecKodl XMMHH TOJy4aroT Pa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHMs TIEPBOHAYAILHBIC IPEICTABICHUS O
XUMHYECKON CBSI3M, KJIACCH(DUKAIMOHHBIX TMPH3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEHIECTB OT HX
CTPOCHUS, 0 XUMUYCCKOU PEaKITUH.

[To HOBBIM YTJIOM 3pEHUS B MpeaMeTe « XUMUsD» 0a30BOr0 YPOBHS pacCMaTpPUBACTCS M3YYCHHBIN Ha
YpOBHE OCHOBHOTO 0OIIEero oOpa3oBaHUS TEOPETHUYCCKHI Marepuan U (aKTOJIOTHYECKUE CBEJCHUS O
BEIECTBAX W XHMHYECKOW peakmuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas W HeopraHWUYECKas XHMFS)
00yJarommMMcsi MPEAOCTABISIETCS BO3MOKHOCTh  OCO3HATh 3HAYEHHE IEPUOJMYECKOTO0 3aKOHa ¢
OOIIETCOPETHUECKUX M METOJO0JOTUICCKUX MO3UINH, TIy0Ke MOHATh UCTOPUYECKOe M3MEHeHUEe (DyHKITHi
3TOTO 3aKOHA — OT 0000IIaroIIel 10 00BACHAIONIEH 1 MTPOTHO3UPYIOIIEH.

Ennnas cucrtema 3HaHMIM O BAXKHEUIINX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U IPUMEHEHUH,
a TaKKe 0 XUMUYCCKUX PEAKITUAX, UX CYIITHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS JOTIOIHIETCS B Kypcax 10
1 11 KIaccoB 3JeMEHTaMU COJIEP)KaHUs, UIMCIOIIUMHU KYJIBTYPOJIOTHYCCKHA M MPUKIAJTHON XapakTep. JTh
3HAHHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aWMOCBSI3M XUMHUHU C JIDYTHMH HayKaMH, PacKpbIBalOT e poJib B
MO3HABATEIbHOW W NPAKTHUYECKON MAEATEeIbHOCTH YelOBEKa, CHOCOOCTBYIOT BOCHUTAHMIO YBaXEHHUS K
MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUNH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJieMax, CBA3AHHBIX C XUMHEH, KPUTUYECKU
OCMBICIMBAaTh UHQOPMAIMIO U MPUMEHSTh €€ Ui MOIMOJIHEHUS 3HAHWUM, PElIeHUs WHTEIUIEKTyalbHbIX U
SKCIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a4ad. B 1enom conepkanue y4eOHOro mpeamera «XuMUs»
JTAHHOTO YPOBHSI U3y4YEHUSI OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y 00yUaIOIIUXCS MUPOBO33PEHYECKOM OCHOBBI
g ToHUMaHus (Quimocodckux wuaeHl, TakMX Kak: MaTepHalbHOE€ E€JUHCTBO HEOPTraHMYeCKOro U
OpPraHMYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTABOM M CTPOCHHEM, IO3HABAEMOCTh
MPUPOJHBIX SIBICHUNH IMyTEM SKCIEPUMEHTa U PEUICHUS NPOTUBOPEUYHM MEXIy HOBBIMU (akTamMu u
TEOPETUYECKUMU MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUU B PEUICHUH SKOJIOTHMYECKHX MpoOIieM, a Takxke
mpo0sieM cOepeKeHHs SJHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepPHUAaJIOB.

B mnnane pemieHus 3amad BOCHHMTAHUS, PAa3BUTHS W COLMATU3AaUUU OOYYAIOUIUXCS TMPUHSTHIC
MPOrpaMMOI IO XUMUH TOJXObI K OMPENEICHUIO COJCPKAHUS U MOCTPOCHUSI MPEMETa MPEAyCMAaTPUBAIOT
(dbopMHpOBaHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBUI, HMEIOMKUX 0a30BOE 3HAYCHHE ISl PA3IUYHBIX BHJIOB
NEeSITeNbHOCTH: pelleHus] mpoOjeM, MOWCKa, aHanu3a U 00paboTku HH(OpPMAIMU, HEOOXOTUMBIX IS
MPUOOpPETEHUs OMbITa MPAKTUYECKON U UCCIeI0BATENbCKON IEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUU XUMUHU.

B npaktuke mpenogaBaHusl XMMUU KaK HAa YPOBHE OCHOBHOTO OOIIIero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPHU OMPEICICHUN COJEPKATENbHON XapaKTePUCTHKHU IIeNel H3ydeHHs
MpeaMeTa HampaBJIeHHEM MEPBOCTENEHHONW 3HAYUMOCTH TPATUIIMOHHO MpU3HAETCS (OpPMHpPOBAHHE OCHOB
XMUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MPAKTUYECKOU IEATEIHHOCTH YEeIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KynbTyphl. C METOAWYECKOW TOYKM 3PEHHS TaKOW MOAXOJ K
OTIpeJICTICHUIO 1eJIeH N3YUeHUs IIPeIMETa SIBIISICTCS BIIOJTHE OTIPAaBIaHHBIM.

CornacHo JaHHOU TOUYKE 3pEHHUS IIABHBIMU LIEISIMH U3YUEHUS MpeAMeTa « XUMHUs» Ha 0a30BOM YpOBHE
(10 —11 xu.) sBASIFOTCS:



e (opmupoBaHHE CHCTEMBl XMMHYECKUX 3HAHUN KaK BaKHEUIIEH COCTAaBIISIIONICH €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA, B OCHOBE KOTOPOH JIeXKAT KITFOUEBBIC MOHITHS, PYHIaMEHTAIbHBIE 3aKOHBI
U TEOPUH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOGHHE M TOHHMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNT MUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOPHEH WX pa3BUTHA H
CTaHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEIACTABICHUH O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUICCKHIX
peakiui, HEOOXOAMMBIX JUIsl TPUOOPETCHUS YMEHHH OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHYECKUX SIBJICHHI, UMEIOIIIX MECTO B IPHUPOJIE, B MPAKTUYCCKON U IOBCETHEBHON JKU3HH,

® pa3BUTHEC YMEHUH M CIIOCOOOB JIEATCIBHOCTH, CBS3aHHBIX C HAOMIOJACHHEM W OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPHUMEHTA, COOIIOICHIEM MTPAaBUII O€301TacHOTO OOpPAIIeHHUs C BEIIECTBAMHU.

Hapsiny ¢ atuM, copepkarenbHast XapaKTepUCTHKA [EJICH 1 3a/1a4 U3YYCHHUS IIPEeIMETa B TIPOTpaMMe I10
XMMHH YyTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMH IIPUOPUTETAMH B CHCTEME CPEIHETO 00IIeTo
oOpa3oBanus. CeroiHs B TIPEIIOIaBaHUN XUMHUU B OOJIBINEH CTEIIEHU OTAAETCS IPEINOUTECHUE TPAKTHICCKON
KOMITOHCHTE COJICpKaHUs 00ydeHUs, OPUEHTHPOBAHHOM Ha MOITOTOBKY BEITYCKHHUKA 0011€00pa30BaTeIIbHON
OpraHu3aIliy, BIIAICIONIET0 HE HAOOPOM 3HAHUH, a QYHKIIMOHAIEHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH H
YMEHHSIMH aKTHBHOTO TIOJTYICHHSI 3HAHUH U IIPUMEHEHHS UX B PEATbHOM KU3HU JIJIS PEIICHUS IPAKTHICCKUX
3azad.

B cBs131 ¢ 3THM TIpH M3yYCHHUH NpeaMeTa «XHMHES» JTOMUHHUPYIOIIEee 3HAUYCHUE MPUOOPETAIOT TaKHe
[EJIN U 33J1a9H, KaK:

ajanranus oO0yJarommxcsi K YCJIOBHSIM JWHAMHYHO PAa3BUBAIONIETOCS MHpa, (HOpMHUpOBaHHE
WHTEJUIEKTYATbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYIHUYIECTBY, CAMOCTOSTSIILHOMY
MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYAIlMSIX, CBSI3aHHBIX C BEIICCTBAMH M UX
MIPUMEHEHUEM;

dbopmMupoBaHHEe y OOYYArONIMXCS KITIOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIICTCHIIMM), WMEIOIINX
YHHUBEpCaJbHOE 3HAU€HUE JJISl PA3IMYHBIX BUAOB JAEATEIBHOCTU: pElleHus MpodiieM, MOUCKa, aHalu3a U
00paboTkn wHGOpMANMK, HEOOXOAUMBIX ISl MPUOOPETCHHsI OMBITA JACSITEIBHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MECTO B IO3HAHUU XUMUH, a TAKXKe IS OLIEHKH C TIO3UIIUN IKOJIOTHYECKON 0€30M1acHOCTH XapaKkTepa
BIIUSIHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPraHU3M YeJI0OBEKa U IPUPOIHYIO CPEy;

pa3BUTHE TO3HABATENIbHBIX MHTEPECOB, HMHTEJUIEKTYAIbHBIX W  TBOPYECKHMX CIIOCOOHOCTEM
oOyuarouuxcs: CroCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBbIE 3HAHUS MO XMMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSIMU, MCIIOJIb30BaTh COBpEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU AJIsl TIOUCKAa U
aHaJIM3a yueOHOM U HAyYHO-MOMYJISIPHON MH(GOPMAIIMN XUMUYECKOTO COIEP KAHUS;

dbopMupoBaHME U pa3BUTHE Y OOYYarOMIMXCS AacCOLMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOMIOATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIe OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU
IUTAHUPOBAHUM U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCITUTaHHE y 00yJarOMINXCs YOSKIEHHOCTH B TYMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH, €€ BaKHOU
pojii B  pEUIEHUH TJ00albHBIX TPOOJIeM pPALMOHAIBHOTO  MPUPOJOINOJB30BAHUS, MOMOJIHEHUS
SHEPreTHUYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOUMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TaKyKe MPUOOPETEHHUs OMbITa UCIOIB30BAHUS MOTYyYEHHBIX
3HAHWUN I IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIUSIX, CBSI3aHHBIX C XMMHUYECKUMH SIBIICHUSMHU.

B yuebHoM miane cpemHero oOmiero oOpa3oBaHus MpeaAMET «XUMHs» 0a30BOTO YPOBHSI BXOJHUT B
COCTaB MpeaMeTHOM 00macTi «EcTecTBeHHO-HAYIHbIE TIPEIMETHDY.

OO01ee yucino 4YacoB, OTBENEHHBIX JUISI M3YUYEHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHEro O0OIIero
obpa3oBanus, coctaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenmto), B 11 kmacce — 34 gaca (1 yac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluy OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTu4eckasi) U TpUBHUaJIbHbIE HA3BaHUs BOKHEUIIINX MPeACTaBUTENEH KIIacCoB
OpraHMYECKUX BEIECTB.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHMUYECKUX BEIIECTB IIPU HAarpeBaHuU (1J1aBjieHue, 0OyriiMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
Hax0’KJIEHUE B NIPUPOJIE, OJIyUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (U3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBaHU,
raJIoreHUPOBAHUS, THIPATALlMN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOJIyYE€HUE U IIPUMEHEHUE.

Apenbl. benzon: cocTtaB, cTpoeHue, (U3MYECKHMe M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHUpoO8anus U HUMpOB8aHUs), NoiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMYHbIM KjlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHble HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CrnocoObl nepepaboTKu HeTH: MeperoHka, KPeKUHT (TEPMUUECKHIA,
KaTtaguThuueckuit), muponus. IlpoaykTtel mepepaboTku HedTH, HX TOpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «Hep1b» u «Yroaw», MoaenpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WM MPOTYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIIUN).
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Kucaopoaconep:xamme oprannyeckne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHOJ: CTPOCHHE, (U3UYECKHE U
XMMHMUYECKHUE CBOWCTBA (pEakUUU C aKTUBHBIMU MeETaJlJlaMH, T'aJJOT€HOBOJOPOJaMHU, TOPEHMUE),
npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJIaMHu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHoOroaToMHbl€ CHUPTBL. OJTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (U3HYECKHE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
STUJICHTJIUKOJIS.

®deHouI: CTpoeHUe MOJIEKYIbI, (PU3NYECKHe U XUMUYECKHe CBOHCTBAa. TOKCHYHOCTE (eHOoa.
[Ipumenenue denoua.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHE CBOWCTBA (PEaKkIMH OKHCIEHUS U BOCCTAHOBJICHMS, KAa4€CTBEHHbIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHasl KHCIOTBHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIME IS Kilacca KUCIIOT, peaKIus
sTepuduKanmm), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOJOIIIEE JENCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (DU3HUECKHEe U XUMHUYECKHE
cBolicTBa (B3aumoeiictBue ¢ ruapokcuom meau(ll), okucienrne aMmMuadyHbIM PaCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBieHHE, OpOKEHUE TIIOKO3bI), HAXOXKJEHHWE B TMPUPOJE, NMPUMEHEHUE,
ounonornueckas poib. DortocunTes. PpykTO3a Kak U30MEP TITFOKO3HI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmaia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHS C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB U MX IMPEBpAllleHHIl: MpPOBEICHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuja cepeopa(l) u ruapokcumaom meau(ll), B3anmoaeicTBrue kpaxmana
C MOJIOM), TIPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Borunicnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WIIH MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUH).

A3oTcozepKalue OpraHndeckiue COeMHEHMUSI.

AMUHOKHUCIIOTHI Kak aM(OTEpHBIE OpraHu4ecKre coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMHHOKHUCIOT (Ha mpuMepe TiHIKHA). bHojormyeckoe 3HaUYeHHWE AMHHOKHUCIOT.
Ilenrtuapl.

benku kak mpupoaHble BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE M
ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJNKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMK, CPEeIHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA, (PU3NUECKHE BETUUNHBI U €AUHUIIBI KX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbBIE TOPO/IbL, TOJIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHosOrHs: NUILEBbIE TPOLYKTHI, OCHOBBI PAlJUOHATIBHOIO ITUTAHHS, MOIOIME CPENICTBA,
JICKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, MOJIYPOBHU. ATOMHBbIE OpOUTaNH, S-, p-, d- anemenTsl. OCOOEHHOCTH
pacrpeeneHus IEKTPOHOB M0 OPOMTANIIM B aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproandeckass cucrema xumuueckux 3memeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
aneMeHTOB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm ¥ neprojaM. 3Hau€HHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABl XUMHYECKOW CBs3UM (KOBaJEHTHas
HEMoJIIpHas U TOJSpHasi, MOHHAsA, MeTaJulhueckas). MexaHu3mbl 0Opa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULIaTeNbHOCTh. CTeneHb OKKUclieHns. IOHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH MOCTOSTHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOM PEIIETKHU.



[TonsiTue o nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas 101t
BEIIECTBA B PaCTBOPE.

Knaccugukamnus Heopranudeckux coeanneHnil. HomeHkiatypa HeopraHu4ecKux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCAM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYECKOW U
OpraHUYECKON XUMHH. 3aKOH COXpPAaHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHECHMs M MPEBpaAICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe peaKIvu.
Xumudeckoe paBHoBecue. DakTopbl, BIMUSIONIME HA COCTOSHUE XMMHYECKOTO PABHOBECHSI.
[Ipunnun Jle Hlatense.

OnexktponuTrdeckas aucconuarys. CunbHble W cinadbie 37eKTposuThl. Cpenaa BOJHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHasl, IEIOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAILICHUN: JEMOHCTpPAIIHS
tabmuiy «llepronnueckas cucrtema xumuyeckux siaemeHtoB J[. M. MenpaeneeBa», uzyueHue
MOJIENIe KPUCTAUTMUECKUX peméToK, HaOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3JIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNIeJICHUE CPe/lbl PACTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATHHOTO HHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEAKITUM.

PacuérHnie 3amaun.

Pacu€thl mo ypaBHEHUAM XUMUYECKUX PEAKIUA, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Thl C UCMOJB30BAHUEM MTOHATUS «MACCOBAsI 10JIs BEIIECTBAY.

Heopranunueckasi xumusi

Hewmeramnsl. [Tonoxxenue HemetamioB B [leproandeckoit cucteMe XUMUYECKUX AJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AtoTponsi HEMETauIoB (Ha MpUMeEpe KUCIopoaa, cepsl, pochopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaIOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J10YeK aToMOB MeTayioB. Oomiue
¢uzudeckue cBoicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECCKUN PsJl HANPSHKESHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpPHWM, Kalul, KaJbIMH, MarHuw,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O61ue criocoObl Moay4YeHust MeTasuioB. [IpuMeHneHne MeTamioB B OBITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEHIECTB M MX MPEBpalIeHUH: H3yYeHUE
KOJUTEKIIMH «MeTaibl U CIIJIaBbl», 00pa3lioB HEMETAUIOB, PEIISHUE SKCIIEPUMEHTANBHBIX 3a/ad,
HaOMOJIeHNEe U OMHCAHHME JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJEHCTBUE
TUAPOKCHU/IA ATIOMUHUS C paCTBOPAaMU KUCJIOT U LIENOYEH, KAUECTBEHHBIE PEAKIIMM HA KATHUOHBI
METAJJIOB).

PacuérHbie 3amaun.

Pacuéter Macchl BelecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i 00BEMY OJTHOTO U3 yYaCTBYIOIIUX B PeaKIIUU BEIIECTB, PaCYEThl Macchl (00bEMA, KOTMYECTBA
BEII[ECTBA) MPOYKTOB PEAKIIUH, €CITU OJJHO U3 BEIIECTB UMEET MPUMECH.
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XuMHUS U KU3Hb

Ponp xumuu B 06ecriedeHHH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BUTUU MeaUUHHBL. [[OHITHE O HAYYHBIX METOAAX TO3HAHUS BELIECTB U XUMHYECKUX PEAKLIHA.

[IpencraBnenns 06 00MKX HAYYHBIX TPUHIUIIAX TPOMBIIIJICHHOTO TOJTYYEHHS BaXKHEHIITNX
BEILIECTB.

UYenoBek B MHpe BEIIECTB W MAaTE€pPUAOB: BAKHEHIIME CTPOUTENBHBIE MaTE€pUabl,
KOHCTPYKLIMOHHBIE MaTepHaJbl, KPacCKH, CTEKJIO, KEpaMHMKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTraHUIECKNUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XHMHMS WU 3I0pOBbE 4YEJIOBEKA: IMpPaBWIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuia 0€30MacHOTO UCTIONB30BaHUS MPETapaToB OBITOBON XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3EHM MpU U3ydeHHH OOIIeH M HEOPraHU4YeCKONW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHUH, SBJISIOIUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYUHBIN (PaKT, TUNOTE3a, 3aKOH, TEOpUs, AaHAJIU3,
CHUHTE3, KJacCHU(pHUKaAIusi, MEePUOJUYHOCTb, HaONIOJEHNEe, HKCIEPUMEHT, MOJCINPOBAHUE,
U3MEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PavoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, GU3NYECKHE BEIMUMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONIOrus: XMMUYECKast MPOMBIIIIIEHHOCTh, METAJLUTYPrHUsi, IPOU3BOACTBO CTPOUTEIBHBIX

MaT€puaiosB, CEIIbCKOXO3SMCTBEHHOE IMPON3BOACTBO, nuuieBas IMPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘IeCKaH IIPOMBIIIJICHHOCTD, IMPpONU3BOACTBO KOCMCTHYCCKUX npceIiapaTtos,
IIpOU3BOACTBO KOHCTPYKIOHMOHHBIX MaT€puraios, OJICKTPOHHAasA IIPOMBIIIJIICHHOCTD,
HAaHOTCXHOJIOI'UH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT'PAMMEI 110 XUMKUK HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOEHHUS OOYyYarOLIUMHCS
IporpamMm cpegHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEJIMETHBIM).
Hay4Ho-meToandeckoil OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIpOrpamMMm CpeHero oomiero o0pa3oBaHus sIBJISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO0/.

B cootBeTCTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeIMeTa « XUMHsD Ha YPOBHE CpeIHEro o0I11ero 00pa3oBaHusl BbIIEIECHBI
CJIEYIOIHE COCTABIISAOILHNE:

0CO3HaHME OOYYAIOIIMMHUCA POCCUHCKONW Tpa’kAaHCKOM HJIEHTHMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPENIEICHHUIO;

HaJIMYMe MOTUBAIIUH K 00yUEHHIO;

LIeJICHAPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX

LICHHOCTEH U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0a30BoOM HAayKHU XUMUHU;
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TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIHUXCS PYKOBOJICTBOBATHCSI B CBOCH JEATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIM4YMe TPABOCO3HAHMS DKOJIOTHUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh ILETH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS MPEIMETa « XUMUSD TOCTUTAIOTCS B €IUHCTBE YUeOHOM
Y BOCIHTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUUYECKUMH, COILIMOKYIbTYPHBIMU,
JIyXOBHO-HPABCTBEHHBIMU I[IEHHOCTSIMH W HJACAaMU POCCHUUCKOTO T'PaXKJAHCKOTO OOIIEecTBa,
MPUHATBIMU B OOIIIECTBE HOPMaMH M TPaBUJIAMH TMOBEACHHS, CIOCOOCTBYIONIMMHU MPOIECCaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHHS JINYHOCTH 00 y4YarOIIUXCSI.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA MIO3HABATEIHLHOM U MPAKTUUECKOU ACSITEIIbHOCTH 00YJaIOIUXCs TT0 PeaTH3alluy IPUHSITHIX
B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUs 00YUYaAIOIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABJICHUS O COIMATBHBIX HOPMax W TpaBUiIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHHOCTH MPHU CO3JAHUU YICOHBIX MMPOEKTOB,
perieHnr yu4eOHbIX U TT03HABATENIbHBIX 337124, BHITTOJTHCHHH XUMHUECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTHI APYTHX
P aHAJN3€ PA3JINYHBIX BUJIOB yIeOHOH AEATENbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS :

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcCl€UI0 OTEUECTBEHHOU
XUMHH;

YBa)XEHHS K IPOLIECCY TBOpPUECTBAa B 00JAacTH TEOPUU U MPAKTUUYECKOIO MPUMEHEHUs
XMUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yJbTaT JJIUTENbHBIX HAONIO/IEHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/a YUE€HBIX U MIPAKTHKOB;

MHTEpeca M I[03HABATEIbHBIX MOTHBOB B TMOJYYEHHH U MOCIEOYIOLIEM aHaIu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHONU XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS,

CIIOCOOHOCTH OIIEHUBATh CUTYAllUU, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEIIeHUs, OPUESHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHINEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHM IIEHHOCTeW 3J0poBOTO M 0Oe30omacHoro oOpas3a >KHU3HHM, HEO0OXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns TMpaBuiI OE30MacHOTO OOpaleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOU JI€ATETBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJ WHIAWUBUAYAJBHOTO M KOJUIEKTUBHOTO O€30TacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOTOJI,
HapKOTUKOB, KypeHHS1);

5) Tpy10BOro BoCnUTAHMSA:
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KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEIBCKON  JIEATETBLHOCTH,
0O0IIeCTBEHHO TOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUYECKUX 3aJa4 COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAKTHUYECKOMY H3Y4YCHHIO MpodeccHii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE IPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUS K TPYY, JIIOAAM TPYyJa U pe3ysibTaTaM TPYI0BOIl 1€ TEIbHOCTH;

FOTOBHOCTHU K OCO3HaHHOMY BbIOOPY HHAMBUAYAJILHON TpaeKTOpuu 00pa3zoBaHus, Oyayien
npodeccun U peanu3anuy cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 3x0/10rnUecKoro BOCNMTAHUA:

9KOJIOTMYECKH 11€J1IeCO00Pa3HOro OTHOIIEHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MMOHUMAaHUs II100aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJeM, BIAUSHHUS 3KOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOAMMOCTH MCIIOJIb30BAHMS JOCTUKEHUN XUMHH Ul PELIEHUS! BOIIPOCOB
PaIMOHAIBLHOTO MPUPOIOIIOJIB30BAHNUS;

aKTUBHOTO HEMPHUATHS JEHCTBHUI, MPUHOCSIIMX BpEJ OKpYXKarolled NpUpOJHOHN cpejne,
YMEHHSI TPOrHO3UPOBAaTh HEOIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIW4Yus Pa3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKON KYJIbTYpbI, OIbITa
NESITENIbHOCTH  OKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATbHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMUPOBAHHOCTH  MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU;

MOHUMaHH crnenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUsl IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIs COBPEMEHHOM IMBWIM3AIMHU: B €€
r'yMaHUCTHUYECKOW HAIIPaBJICHHOCTH U BAKHOUM POJIM B CO3/aHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYpBI, PEHICHUH II00ATBbHBIX MPOOJIeM YCTONYHMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHny YCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HH KaXKIOT0 4YiIeHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHMMaHMsA CYIIHOCTH METOJIOB MO3HAHU,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIHOJB30BaTh MOJMyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHHUs SBJICHUH OKPYXKAIOIIETO MHpa U MPOUCXOAANIUX B HEM H3MEHEHUH,
YMEHHUSI JIelaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIBHO MCIOJIb30BATh XUMUYECKHUE 3HAHUS ISl PEeLIeHUs NpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpEca K MO3HAHUIO U MCCIIEA0BATEIBCKOMN IEATENBHOCTH;
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEeOHOCTAMHU;

MHTepeca K 0COOEHHOCTSM TPY/la B Pa3IMYHBIX cepax NpoecCHOHATBHOMN NesITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpenMera «XuMHUsS» Ha YpOBHE
cpemHero o0Iero 0Opa3oBaHUs BKIIFOYAIOT:

3HaUYUMBIC IS (DOPMHPOBAHWSI MHUPOBO33PEHUS OOYYAIOIMIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu(UKy METOJIOB TTO3HAHUS, MCIIOIh3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBAHNE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHe);

VHUBEpCAIbHBIC  y4eOHBIC JEHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBarouiie QopMUpOBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMITETCHITHH 00yJaroNuXcs;

CIIOCOOHOCTh ~ OOYYAIONIUXCS  HCIOJB30BaTh  OCBOCHHBIE  MEXKAWCIUILIMHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC YydeOHBIC JICHCTBHS B IO3HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

MetanpeMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJCHWE YHUBEPCATBHBIMU yICOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

OBJajieHUe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU JAeHCTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIPHO (OPMYJIMPOBATh W aKTyaJU3HPOBaTh MPOOJIEMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTNPeNeNATh IENU JeATeIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTH C IMOCTABJICHHBIMU IIEIISIMHU;

WCIIOJb30BaTh MPU OCBOCHHMHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKUE PACCYXAeHUS (MHIYKTUBHbBIC, JIeTYKTUBHBIE, TI0 aHAJIOTHH ), BHISBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEUUSI B paCCMaTPUBAEMBIX SBICHUAX, (OPMYIUPOBATH BBHIBOIBI U
3aKITFOYCHUS;

MIPUMEHSATH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, MPEe0OPa30BBIBATh MO/ICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
XuMHuueckas ¢GopMmyna, YpaBHEHHE XMMHUYECKOW peakiuu — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATEIBHBIX U MPAKTUYECKUX 33/1a4, TPUMEHITh Ha3BaHHbIE MOJENbHBIE TPEICTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6azoBbIe HCCIeA0BATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMmynupoBaTh LEeTH M 33Ja4yd  HUCCIEJOBAaHWA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHHSI M OCHOBBI
Ui GOpMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIJIETh HAaBBIKAMH CAMOCTOSITENILHOTO IUIAHUPOBAHUS ¥ TIPOBEICHHS YYCHHUECKUX
AKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 32 XOJOM IPOIlecca, CaMOCTOSTENBHO
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MIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh O0OOOIIEHHS M BBIBOJBl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
paborte;

npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKONM W TPOEKTHOM JesITEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [T0O3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTepatypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUYHBIX BUIOB U (HOPM MPECTABICHUS, KDUTHYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U OTOOpe
nHpopmMaluy, He0OXOAUMOM /1JIsl BBIMOTHEHUSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MIPUOOPETaTh OMBIT UCIOJIb30BAHUS MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (OpMY MpeICTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIPYTHeE);

WCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa Mpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((u3NyecKue H MaTeMaTH4eCcKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

WCII0JIb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH.

OByajeHne yHHBePCAJIbHBIMH KOMMYHHKATHBHBIMHU NeHCTBHAMM:

3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXK/JIaeMOW TEMbl B XOJI€ AUAIOTa U/WIN JAUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBITIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTAlUEH PE3yIbTaTOB IO3HABATEIBHOM AEATEIBHOCTHU, MOJy4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJHEHUM XUMHYECKOTO
9KCIIEPUMEHTA, IPAKTUYECKON paboThl MO MCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro Inpoekra U (OpMyIMpPOBATh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCIIeIOBAaHU ITyTEM COTJIaCOBAaHMsI MO3ULIMI B X0J1€ 00CYXJICHUsI 1 OOMEHAa MHEHUSIMHU.

OgByajeHne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBAaTh M OCYILECTBIATh CBOKO IMO3HABATEJIBHYIO NIEATENBHOCTD,
ompenenss e€ Leau U 3aJaud, KOHTPOJIMPOBATh M MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATH
IIpe/UlaraéMblii aJIFOPUTM JEHCTBUM IPU BBHIOJHEHUM YY4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIy4YeHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTHA Ha OCHOBE CaMOAHaJIN3a U CAMOOLIEHKHU.

INNPEJAMETHBIE PE3YJIbTATDBI
10 KUIACC
[IpenMeTHBIe pe3ynpTaThl OCBOCHMSI Kypca «OpraHudeckas XMMHUsD» OTPaXaroT:
c(OPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOM COCTaBIIAIONIEH €CTECTBEHHO-HAyYHON

KapTUHBI MHUpA, POJIM XUMHH B MO3HAHUU SBJICHUN NMPHUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UIl peLIeHUs
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MPAKTUYECKUX 3a/1ad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTroMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHas), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICPOIHBIA  CKEJIET,
(GYHKIIMOHATBHAS TPYIIA, PagUKal, HU30MEpHs, W30MEpbl, TOMOJIOTHYECKUN pPsill, TOMOJIOTH,
YTIIEBOJAOPOIbI, KUCIOPOA U a30TCOJEPKAIIUE COCTUHEHHS, MOHOMEP, TIOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TCOPHUU U 3aKOHBI (TEOPHUS CTPOCHUS OPTaHHISCKUX
BemecTB A. M. bBymiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUWS, JIS)KAIIUE B OCHOBE MMOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBJICHUN, (DPAKTOJOTUYIECKHIE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAaHUH BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATEITHHOCTH YeIOBEKa,

c(OPMHUPOBAHHOCTh YMCHHH BBISBIISATH XapaKTePHBIC MPU3HAKH MOHITHH, YCTAHABIIUBATh
WX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIIUE TIOHITHS ITPH OMTMCAHUK COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJH30BATh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBIICHUS
MOJICKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOU, COKpanIéHHON) (GOpMyIT OpraHUIeCKUX BEIISCTB
Y YpaBHCHHUU XUMUYECKUX pEaKIUii, U3rOTaBJIMBATh MOJCIA MOJICKYJI OpTraHHYECKUX BEIICCTB
JUTS. WJUTFOCTPAITUHM HX XUMHUYECKOTO B MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPUHAAICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeleNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIAlllhe COEAWHEHHUS, BBICOKOMOJIECKYISIPHBIE
COCIMHCHMS), N1laBaTh MM Ha3BaHUs 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HAa3BAaHUS OTACIBHBIX OPraHUYECKHX BEIIEeCTB (3TUJIEH, MPOIMIIEH,
alleTUJICH, JSTHJICHIJIUKOJb, TIULEpUH, (PeHosd, (QopManbIeruj, aneTaibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
COoeMHEHUX (OJIMHAPHBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHHUS OPraHU4YeCKHUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMUECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONWJIEH, aneTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIUIEPHH, (EHON, alleTalbIerul, MypaBbUHAsI U YKCYCHAs
KHUCTIOTHI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIYy HUMHU ypaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHUX DPEAKIHHA C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepHU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, MpUPOIHBIN Ta3, Yroib), CHOCOOBl MX MHEPepabOTKH M MPAKTHUECKOEe NPUMEHEHUE
MPOIYKTOB MepepadoTKH;

chOpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS IO XHUMHYECKUM YpPaBHEHUSIM
(Maccpl, 00bE€Ma, KOTMUECTBA UCXOTHOTO BEIIECTBA WIIH MPOAYKTa PEAKIUU 110 U3BECTHBHIM Macce,
00BEMY, KOTHUECTBY OJIHOTO U3 UCXOJHBIX BEIECTB WJIH MPOIYKTOB PEAKIINH ),
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c(hOpMHUPOBAHHOCTh YMEHUU BJIAJIETh CUCTEMOU 3HAHWH 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHUS, MCHOJb3YEMbIX B XHUMHUU IIPM M3YYEHMM BEIIECTB M XUMHUYECKHUX SBICHUI
(mabmoneHue, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHME), HCHOJIB30BATh CHCTEMHBIC
XMUMHMUECKNE 3HAHUSA JUI IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMECHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW TOCYI0H U
1a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE MMPaBHUiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh W BBINOJIHITh XUMUYECKUN OSKCIIEPUMEHT
(mpeBpalleHusl OpraHnYecKUX BELIECTB NPU HAarpeBaHUM, MOJYYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIIMY OPraHUYECKUX BEIIECTB, IeHATypalns O€JIKOB IpU HarpEeBaHUH,
LBETHBIE PEaKIIMH OEJIKOB) B COOTBETCTBHUHM C IIPABUIIAMH TEXHUKH O€30M1aCHOCTH MpHU 00paIieHun
C BEILIECTBaMHU U JIAOOpPaTOpPHBIM OOOPYAOBAHMEM, MPEACTABIATH PE3YJAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3alucH YpaBHEHHUH COOTBETCTBYIOLIUMX peakuuid U (opMynnpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOUHUKOB (CpeICTBa MaccoBOM HHpopmau, UHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa JKOJOTUYECKH IIEJIeCO00pa3HOro
MOBEACHNUS B OBITY U TPYIOBOH JEATENbHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0pPOBbI U
OKpY’Karolllell MPUPOIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEUCTBUSA Ha YKUBbIE OPTraHU3MBbI
OTpeeNIEHHBIX OpPraHUYECKUX BellecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
puMepax crocoObl YMEHBIIEHHs] U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YEII0BEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CIETBIX U CIa00BUASIINX 00YYaIOIINXCs: YMEHUE HCTOIb30BaTh PENbePHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitis mis 3anucu XuMudeckux Gopmyd.

11 KIIACC

[IpenMeTHbIe pe3ynbTaThl OcBOEHUS Kypca «O0Iias 1 HeopraHuueckas XuMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN: O XMMHUECKOI COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOOUMOM [Uid pelleHus
MPAKTUYECKUX 3a/ad M HSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpefie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroIINe
MOHATHS (XMMUYECKHUH DJIEMEHT, aTOM, U30TOTI, S-, P-, - JIeKTpOHHBIE OPOMTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH OO0BEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecCKas CBs3b (KOBaJCHTHAas, WOHHAs, MeTa/IM4yeckas, BOJOPOIHAs),
KpUCTANIMYECKass  pemeéTKa, TUIBI XUMHYECKUX  PEaKIuil, pacTBOp, AIIEKTPOIUTHI,
HEIJEKTPOJIUTHI, ANEKTPOJUTUYECKAs AUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMUMHUYECKOH peaklliy, XUMHUYECKOe pAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPUS ANEKTPOIUTHIECKON
quccolanuu, nepuoanueckuil 3akon . M. MenzaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHMSI U TPEBPAILCHHS SHEPTUM NMPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUS, JEKallMe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
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COCTaBe, MOJIyUCHUHU U O€30MaCHOM HCIIOIb30BAHUM BAXKHEHIIMX HEOPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN AEITETLHOCTH YEJIOBCKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAaHABINBATH
UX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OPMHUPOBAHHOCTh YMEHUW HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY JJII COCTaBICHUS
dbopMysT BEIIECTB W YpaBHEHUH XUMHUYCCKUX PEAKIUi, CHCTEMAaTHYECCKYI0 HOMCHKIATYPY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHsS OT/ACIbHBIX HEOPraHUYECKUX BeEHISCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAaK, raméHas W3BECTh, HeraméHas W3BECTh, MUTHEBAs COJa, MUPUT U
IpyrHe);

c(hopMUPOBAaHHOCTh YMEHUH OTMPEACTATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUUYECKON CBsI3U (KOBAJIGHTHASI, HIOHHAS,
MEeTaJUTMYeCKasi, BOJIOPOJHASI) B COCAUHEHHSX, TUM KPUCTAJUTMUYECKOW PEMIETKH KOHKPETHOTO
BelllecTBa (aTOMHAs, MOJICKYJISIpHAsl, MOHHAs, METaJUIMuecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCAVMHEHU;

c(hopMUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TpyTIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAIIJIBI U
HEMETaJUJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(OTEpHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa #  JACMOHCTPHPOBATH €r0  CHUCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh ~YMEHHMHM  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanyueckoil cucteMbl XUMUYECKUX AemMeHToB /1. WM.
MenzeneeBa, HCIHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM u rpynnam Ilepuoauyueckoil cucteMbl XuMHYeCKUX 3eMeHToB . U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) 00IIME XUMUYECKHE CBOWCTBA
HEOPraHUYECKNX BELIECTB Pa3jJWYHbIX KJIACCOB, MOATBEPKIATh CYHIECTBOBAHME I€HETUYECKOMU
CBA3UM MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBI) YPAaBHEHUI COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI;

cOpMUPOBAHHOCTh YMEHHS KIacCU(DUUIUPOBATH XMMHUYECKHE PEAKIUH IO Pa3InYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupylolINX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEeH OKUCIECHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIu, YIaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIU Pa3TUYHBIX TUIIOB, MOJHBIE
U COKpalléHHBbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, YYUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABATh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPEeCTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX PeaKIvii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakIuu OT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMHUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHelHero Bo3aericTBus (mpuniun Jle [latensbe);

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTepPHU30BaTh XUMUYECKHUE MPOIIECCHI, JISKAIIIE B OCHOBE
MIPOMBIIIJIEHHOTO TOJY4YEeHUsI CEPHOM KHCIOThI, aMMHaka, a Takke CcHopMHUPOBAHHOCTH
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npeacTaBiIeHuid 00 OOMIMX HAYYHBIX NMPHUHIMIIAX U HKOJIOTHYECKUX IMpOoOJieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYHMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJISl BEIECTBAa B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B IMPH XUMHYECKHX
peaxkusix, Macchbl BEIeCTBA WK 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIUIOBOTO () (eKTa peakiuy Ha OCHOBE
3aKOHOB COXPAaHEHUsI MAcChl BELIECTB, PEBPALLEHUS U COXPAaHEHUS YIHEPTHH;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MMPaBHUIIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBINIOJHATh XUMHUYECKUH HKCHEPUMEHT
(paznokeHrue mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPENCIIEHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peaklud HOHHOIO OOMEHa, KayeCTBEHHbIE PEaKIMHM Ha
cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnel» u «Hemeramuib») B COOTBETCTBHHM C TMpaBUJIAaMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPaTOPHBIM 000PY/I0BaHUEM, PEACTABISATh
pe3ynbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4ae€MYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKalWU, IHTepHeT 1 1pyrux);

chOpMUPOBAHHOCTh YMEHHUH COOMIOaTh TpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY)Karollel MPUPOHON CPEIbl, 0CO3HABATH OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMblch nokazatens [1JIK, moscHATs Ha mpuMepax crocoOsl
YMEHBIICHUS U IPEIOTBPALICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJETbIX U C1a00BUASIINX 00YUaIOIIUXCS: YMEHUE UCTOIb30BaTh PEIbePHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaitis mis 3anucu XuMudeckux Gopmyd.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM HUPpoBLIE
Ne i/ P Kontpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBartejibHbIE
padoThl padoTsbI
pecypchl
Pa3nesn 1. Teoperudeckue 0OCHOBbI OPraHn4ecKoOi XMMHHU
[Mpenamert opranuueckoi xumuu. Teopust http://school-
1.1 CTPOEHHSI OPraHMYECKUX COCAMHCHUH A. 3 1 0 collection.edu.ru
M. bytneposa https://resh.edu.ru/
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
http://school-

2.1 [IpenensHbIE YIIIEBOAOPO/IBI — AIKAHBI 2 0 0 collection.edu.ru/
https://resh.edu.ru/
http://school-

2o | Hemeremmie resotopou: arci ; : 1| oollectionedury

s ’ https://resh.edu.ru/
http://school-

2.3 ApoMaTHuecKre yrieBo0 PO Ibl 2 0 0 collection.edu.ru/
https://resh.edu.ru/
http://school-

24 | Pnpomsenerowmmayrciopoton N g 1 o | collctoneduny

pep https://resh.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

Wroro mo pazueny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeuHeHust
http://school-

3.1 CroupTtel. DeHoun 3 collection.edu.ru/
https://resh.edu.ru/
http://school-

Anbnerunpl. KapOoHOBBIE KUCIIOTHI. _pi
3.2 Crosbre apmpa 7 collection.edu.ru/
p https://resh.edu.ru/
http://school-

3.3 VrieBoabl 3 collection.edu.ru/

https://resh.edu.ru/
Hroro mo pazgeny 13
Pa3znen 4. A3oTcoaepxkaiye opraHuyeckue coeIuHeHus
http://school-

4.1 AMUHBL. AMUHOKUCIIOTHI. benkn 3 collection.edu.ru/

https://resh.edu.ru/
Hroro mo pazgeny 3
Paszgea S. BoicokomMoJiekyJIspHbIe COeAUHECHUS

http://school-

51 ITnactmaccel. Kayuyku. Bosokna 2 collection.edu.ru/
https://resh.edu.ru/

Uroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

11 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmoie | Tpaktuseckue (uu¢poBbIe)
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuouueckuii 3aK0H http://school-
1.1 u [leprouueckas cucTeMa XUMHUECKHX 3 0 0 collection.edu.ru/
snementoB JI. . Menneneesa https://resh.edu.ru
http://school-

1.2 g;iiij:e peuiectsa. Muoroobpasie 4 0 0 collection.edu.ru/
https://resh.edu.ru
http://school-

1.3 XUMHUYECKUE PEaKIHH 6 1 1 collection.edu.ru/
https://resh.edu.ru/
http://school-

Hroro no pasugeny 13 collection.edu.ru/
https://resh.edu.ru/
Paznen 2. Heoprannyeckasi XuMusi
http://school-

2.1 Merastbt 6 0 0 collection.edu.ru/
https://resh.edu.ru/
http://school-

2.2 Hemerannsl 9 0 0 collection.edu.ru/

https://resh.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

CBs3b HCOPraHn4C€CKUX U OPraHuvICCKuX

http://school-

2.3 - 2 collection.edu.ru/
https://resh.edu.ru/
http://school-

Htoro mo pazneny 17 collection.edu.ru/
https://resh.edu.ru/
Paznen 3. Xumusa u :KM3Hb
http://school-

3.1 XUMHS U )KU3HB 4 collection.edu.ru/

https://resh.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

INOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoauvecTBo yacos
Ne n/n Tema ypoka B KonTtpoJbHbie IIpakTHyeckue
cero padoThI padoThI

1 [IpenMeTt opranndeckoi XUMHUH, €€ 1 0 0
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs1 OpraHUYECKUX

2 coenunenuii A. M. byrieposa, eé 1 0 0
OCHOBHBI€ MTOJIOKEHUS
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

[IpencraBnenue o KiaccupuKaIm
opranuveckux Bemiects. HomeHnkiartypa

3 (cuctemaruyeckas) U TpUBHAJIbHBIE
Ha3BaHMs OPraHUYECKUX BELIECTB

4 AJNKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHUU T

5 Meran u 3TaH — npocTeuIre
MIPEICTAaBUTENH aJIKaHOB

5 OTHJIEH U IPOTHJIEH — MPOCTEMNIINE
MIPEICTAaBUTENH aJIKEHOB

7 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

3 [Ipaktruueckas padota Ne 1. «[Tomyduenue
STWJIEHA U U3YyYECHHUE €0 CBONCTB
Ankaguensl. byraguen-1,3 u

9 MetunoyraaueH-1,3. [lomydenue
CUHTETHYECKOTO KaydyKa U PE3HHBI

10 Brruncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

1 Apensl: 6eH3011 U TOIyoJ. TOKCUYHOCTh
apeHOB

12 I'enernueckas CBsA3b YIIIEBOJOPOJIOB,
IIPUHAUIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIe ICTOYHUKH YTIIEBOAOPOIOB:

13 IPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHbIE

rassl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu
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[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOJIHBIN Ta3 U MOIYTHBIE HEPTSIHBIE
ras3sl, He(pTh ¥ IPOIYKTHI €€ mepepaboTKu

15 KoHnTponsHas paboTta 1o pazaeny
«YTIeBo10pOabD)

16 [IpenenpHBIE OTHOATOMHBIE CIIUPTHI:
METaHOJI U 3TaHoJ1. BogopoaHas cBs3b

17 MHOTr0aTOMHBIE CITUPTHI: STUICHTITUKOIb U
TIIUTEPUH

18 ®deHoJT: CTpOCHHUE MOJIEKYITBI, (PU3UIECKUE U
XAMUYECKHAE CBOWCTBA, IPAMEHEHHE

19 Anbnerunpl: popManbaerua u
aretanbaerug. Aluetod

20 OAHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHAsI

21 [IpakTrueckas pabota Ne 2. «CBolcTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK

22 MPEACTABUTEH BBICIIUX KAPOOHOBBIX
KHUCTIOT

93 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIee JICHCTBHE
CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE

24 KapOOHOBBIX KUCIIOT. [ MPOSIU3 CIIOKHBIX

3pupoB

23




AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHH,

25 TOMOJIOTUYECKHUM psijl. ALIETUIICH — 1
MPOCTEUILINI NPEACTABUTEIb ATIKUHOB

26 XKupsl: THAPOIN3, IPUMEHEHUE, 1
Ouosoruueckas poJib KUpPOB
VYrneBospl: cocTaB, KiIacCU(PUKAIUS.

27 Baxueiimme npeacTaBuTeNu: TIIOKO3a, 1
¢bpykTo3a, caxaposa

08 Kpaxmai u 11eimirono3a Kak IprupoIHbe 1
MTOJIUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucnopopcoaepxainme opraHuuecKue 1
COEJIMHEHUS

30 AMUHBI: METHJIAMUH U aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

31 OpraHUYECKUE COCTUHEHUS, UX 1
O6uosnorudeckoe 3Hauenue. [lentuapt

39 benku kak npupoHbie 1
BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS

33 OcHOBHbBIE TOHATUS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTMacchl, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTHyeckue
padoThbI

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUryparust aToMoB

ITepnoanueckuit 3akoH u [lepnoaudeckas cucrema
xuMmudecknx aneMmeHnToB J[. . MeneneeBa, nx CBS3b
C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUS CBOI>'ICTB XUMHUYCCKUX
AJIEMEHTOB ¥ MX COSAMHEHUH 10 TPYIIIaM U
nepuoaaM. 3HaueHUe EPHOTUICCKOTO 3aKOHA 1
CHUCTEMBI XUMHUUYECKHX djieMeHToB /.M. MenneneeBa
B Pa3BUTHUHU HAYKH

CrtpoeHue BemiecTBa. XUMUYECKast CBSA3b, €€ BHJIBI;
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BanentHoCTh. D7€KTpOOTpUIIATENLHOCTh. CTENEHD
OKHuCIIeHUs. BerecTBa MONEKYISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsTHE O AUCTIEPCHBIX cucTeMax. VicTuHHbBIE 1
KOJUIOMTHBIE PacTBOPHL. MaccoBasi 10J1s BEIIeCTBa B
pacTBope
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Knaccugukanus 1 HOMEHKIATypa HEOPraHHYECKUX
COeIMHEHUN. ['eHeTnyecKas CBsI3b HEOPraHUYECKUX
BELIECTB, Pa3JIMYHBIX KJIACCOB

Knaccugukamnust XMMHYECKUX peakuuii B
HEOPraHMYeCKON M OpraHn4ecKod XUMHH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U
[IPEBPALICHUS DHEPTUN ITPU XUMHUYECKUX PEAKLIUIX

Ckopoctb peakiui. OOpaTuMble peakiuy.
XHUMHUYECKOE PaBHOBECHE

10

[Tpaktuueckast padota Ne 1. «BnustHue pa3muaHbIX
(haKTOpOB Ha CKOPOCTh XUMUUYECKON PEAKITAM)

11

DIeKTpoauTHYeckas aucconuanus. [lonarue o
BOJIOpoiHOM moka3zarese (PH) pactBopa. Peakiun
HOHHOTO OOMeHa. ['uaAponN3 OpraHuYecKux 1
HEOPraHUYECKHUX BEIIECTB

12

OKHCIIUTETEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
[TonsaTue 006 3MEKTPOIM3E PACIIABOB M PACTBOPOB
cojei

13

KonTponsnas pabora no pazzaeny «Teopernueckue
OCHOBBI XUMUI

14

Mertanisl, ux noyoxxenue B [lepuoanueckoit cucreme
xuMmuyeckux 3nemeHToB J. . Menneneera u
0COOCHHOCTH CTpOeHHUs aToOMOB. O01Ine puznyeckue
CBOICTBa METAJIOB

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKeHUH METauIoB
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XHUMHYECKHE CBOUCTBA BAKHEUIIINX METAJIOB

16 (HaTpuii, KNI, KAJIBIMM, MATHAN, ATFOMUHUAN) U UX
COCIUHCHHI

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIUHCHHI

18 XuMHYecKre CBOMCTBA ITMHKA, JKeJie3a U UX
COCIUHCHHI

19 [IpaxTueckas pabota Ne 2. "Pemenue
JKCIIEpUMEHTAIIBHBIX 3aa4 110 TeMe «MeTtamis»"
Hewmerannsl, nx nonoxxenue B [lepuoanueckoi

20 cucTteMe XxumMuueckux ajeMeHToB J[. . MenneneeBa
1 0COOGHHOCTHU CTPOCHHUSI aTOMOB
®u3nyYecKre CBOMCTBA HEMETAIUIOB. AJIJIOTPOTIHS

21 HEMETaJJIOB (Ha mpuMepe Kuciaopoaa, cepol, pochopa
U yTrieposa)

99 XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPBI U UX
COECUHEHUN

93 XUMHYECKHE CBOMCTBA a30Ta, hocodpa u ux
COECUHEHUN

24 XUMUYECKUE CBOMCTBA yIiIepoia, KPEMHHUS U UX
COECOUHEHUN

o5 [IpuMeHeHre BaXKHEHIIIMX HEMETAJIOB U UX
COECOUHEHUN
O0o001IeHNEe U CHCTEMAaTH3allisl 3HAHUH 110 TEMe

26 «HemeTtanmnel». BerunciaeHus mo ypaBHEHUsIM

XUMHWYCCKUX peaKI_[I/II\/'I U TCPMOXUMHNYCCKUC paC‘IéTLI
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97 [Tpaktuyeckas padora Ne 3. «Pemenne 1
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "HemeTamnb"y

08 KonTpomapHas pabora o Temam «MeTauibh» u 1
«Hemeraib»

29 Heopranuueckue u opraHndeckue KucaoThl. 1
Heoprannueckuie u oprannueckie OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKUE U OPraHUYECKUE

30 coenuHeHus. [ eHeTHUecKas CBsI3b HEOPraHMYECKHUX H 1
OpPraHUYECKUX BEIIECTB
Poib xuMum B 00ecrieueHUH SKOJIOTHISCKOM,

31 SHEepPreTHYEcKO U MUIEeBOI 0€3011aCHOCTH, pa3BUTUHU 1
MEIUIHBI

39 [IpeacraBnerust 06 0OMMX HAYYHBIX TPUHITATIAX 1
MIPOMBIIIIJIEHHOTO MOJIy4YeHUS BaXKHEHIIINX BEIIeCTB

33 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHS ¥ 3J0pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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