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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypoBHE CpeaHero odriero oopazoBanus papaboTana Ha ocHOBe DenepaabHOro 3aKOHa OT
29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaunmn», TpeboBaHuUil K pe3yabTaTaM OCBOCHHS
(henepanpHON 00pa30BaTEIBHOMN MPOrpaMMBbI cpeiHero oomiero oopasopanus (OOIT COO), nmpeacTaBiICHHBIX B
®DenepaabHOM rocyIapcTBEHHOM oOpa3oBarensHoM cTangapte COO, ¢ yuérom KoHrenmuu npenogaBanus
y4e0HOTO mpenMeTa «XUMHUs» B 00pa3oBaTeIbHBIX opranmanusix Poccuiickoit @enepariiy, peann3yomnx
OCHOBHBIE 00pa30BaTENbHbBIC MPOTPAMMBbI, 1 OCHOBHBIX HOJIOKEHNH «CTpaTerny pa3BUTHsI BOCIIUTAHHS B
Poccuiickoit @eneparun Ha ieprox 10 2025 roga» (Pacnopsokenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY ITOJIXO0B K pa3paboTKe MpOTrpaMMEI IT0 XMMUH, K OTIPEICIICHUIO 00IIIell cTpaTerun 00y4IeHNUs, BOCTIUTAHHA
W pa3BUTHS 00YYAIOMIUXCSI CPEACTBAMHU yaeOHOTO TpeaMeTa «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE
cocraBmM KoHIenTyansHble monoxkeHns @I'OC COO o B3anMo00yCIOBICHHOCTH IeJeH, ColepKaHus,
pe3ysbTaToB OOY4EHHS ¥ TPEOOBAHHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

XuMugeckoe 00pa3oBaHue, MOIydaeMoe BEITYCKHUKaMH 001e00pa30BaTelIbHOW OpraHu3aln, SBISETCS
HEOTBhEMJIEMOH YacCThI0 X 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEPIIAOIINM 3TallOM peaju3aliy Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KIIFOUEBBIX LICHHOCTEH, IPUCYLIMX LIETIOCTHOW CHCTEME XUMHYECKOTO
00pa3oBaHus. DTH LICHHOCTH KacaroTCs O3HAHHA 3aKOHOB NPHPO/IBI, HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIICH
KyJIBTYPBI YEJIOBEKa, a TAKKE IKOJIOTHYSCKH 00OOCHOBAaHHOTO OTHOIICHUS K CBOEMY 30POBBIO M IPUPOJHON cpere.
Peanuzyetcs xumudeckoe 00pazoBaHue 00yJarOLIMXCs Ha YPOBHE CpeHEro o0Iero oopa3oBaHus CpecTBaMU
yueOHOro npeaMeTa «XUMHUSD», COIepKaHNe U MOCTPOSHHE KOTOPOT'o ONPE/EIICHBI B IPOrpaMMe M0 XUMHU C
yu€ToM crienudpUKN HayKH XUMHH, e€ 3Ha4eHHs B TIO3HAHUH NIPUPOJIBI U B MaTepHaIbHON )KU3HH O0IECTBa, a
TaKKe ¢ y4ETOM OOLIMX eIl U MPUHIIMIIOB, XapaKTEPU3YIOIHX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHET0
oOmiero o6pazoBanus B Poccuiickoit deneparyu.

XUMUS KaK 3JIeMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPaeT 0COOYIO pOJIb B COBPEMEHHOM LIMBUIIN3ALIUH, B CO3JaHUH
HOBOW 0a3bl MaTepuaIbHOM KyJIbTypbl. OHa BHOCHT CBOIl BKJIaJ] B (JOPMUPOBAHUE PALHOHAIBHOTO HAYYHOTO
MBILLICHHS, B CO3/IaHKE LIEJIOCTHOT'O MPEACTABICHHUS 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE IPUPOJIBI U YeI0BeKa,
KOoTOpoe GOpMHUpYETCsl B XMMUH HA OCHOBE IIOHMMAaHUS BELIECTBEHHOTO COCTaBa OKPY)KAIOIIEr0 MUpa, OCO3HAHMS
B3aUMOCBSI3H MEXly CTPOSHHEM BEIIECTB, X CBOMCTBAMH U BO3MOXKHBIMH O0JIACTSMH MPUMEHEHHSI.

TecHo B3auMOEUCTBYSI C IPYTMMU €CTECTBEHHBIMU HAyKaMU, XUMUS CTaja HEOThEeMJIEMOU YacThbi0O MUPOBOM
KyJbTYpPBbl, HEOOXOJMMBIM YCJIOBHEM YCIICITHOTO TPY/Ia ¥ KU3HU KaXKJ0Tr0 wieHa obiiecTBa. CoBpeMeHHAsI XUMUS
KaK HayKa co3ujaTeNbHasl, Kak HayKa BBICOKUX TEXHOJIOTHI HaIllpaBJIeHa Ha pelIeHHe MI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOH, MUIIIEBOM, IKOJIOTUIECKOM O€30TIaCHOCTH U
OXpaHbl 3JOPOBbSI.

B cooTBeTcTBMU C O0IKMMU IENSIMH U IPUHIIMIIAMY CPEHETO 00IIero 00pa3oBaHus CoJepKaHue MpeaMeTa
«Xumusi» (10—11 xmaccel, 6a30BbIN yPOBEHDb H3YUEHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIBTYPHYIO
MOJITOTOBKY 00YYaIONIUXCs, HEOOXOAUMYIO UM JJIsl BEIpaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEITHOTO
BKITIOYEHUS B )KU3HB COIIYMa, TIPOJIOIDKCHHUS 00pa30BaHUS B Pa3IMUHBIX 00IaCTIX, HE CBA3aHHBIX
HETIOCPEACTBEHHO C XUMHUEH.

CoCTaBISIOIUME NIpeIMeTa «XUMUS» SBIAIOTCA 6a30BbIe Kypchl — «Opranudeckas xumusi» u «O0mmas u
HEOpraHWYeCcKasi XUMH», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOH HAYKH:
crcTeMa 3HaHUH 110 HEOPraHWYEeCKOW XUMHUH (C BKIIFOUCHHEM 3HAaHUH U3 00IIEeH XUMIN) ¥ OPraHNIECKOH XHUMUH.
®dopmMupoBaHue TaHHOW CHCTEMBI 3HAHWH NIPU M3YYEHHH TIpeMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHUS
BCET0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUH XHUMHH.

CrpykTrypa conepkanus KypcoB — «Opranndeckast XuMus» 1 «OO011ast 1 HeopraHuuecKasi XMMHs» COPMUpPOBaHa B
IporpamMMe 110 XMMHH Ha OCHOBE CHCTEMHOT'0 MOAXO0/a K M3Y4YEHHIO y4eOHOro MaTepuala 1 00ycioBiIeHa
HCTOPHYECKH 0OOCHOBAHHBIM PAa3BUTHEM 3HAHMH Ha OIPEIEIEHHBIX TEOPETHUECKUX YPOBH:X. Tak, B Kypce
OpPraHUYECKOM XMMHUU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHUSI OPTaHUUECKUX
COEJMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUECKUX U FIEKTPOHHBIX MIPEICTABICHUNA O CTPOCHUH BELIECTB.
CaezieHns 00 N3yyaeMbIX B Kypce BEIECTBaxX JJAIOTCS B PA3BUTHH — OT YTJIEBOJIOPOAOB JIO CIOXKHBIX OHOJIOTHYECKH
AaKTUBHBIX COCIMHEHUH. B Kypce opraHmyeckoif XUMHUH MOTy4aroT pa3BUTHE C(POPMHUPOBAHHEIE HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus IepBOHAYATIBHBIE MIPECTABICHNS O XUMHUIECKOH CBA3H, KITaCCU(PUKAITMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKOH peaKLiuu.



ITox HOBBIM YTJIOM 3pEHHUS B IIpeaMeTe « XUMUs» 0a30BOTO YPOBHS paccMaTpUBAETCS U3YUICHHBIN Ha ypOBHE
OCHOBHOTO 00IIIeT0 00pa3oBaHus TEOPETHUECKUN MaTepral B (PaKTOIOTHIEeCKHE CBEICHUS O BEIIECTBaxX U
XUMHUYECKOH peakun. Tak, B 4aCTHOCTH, B Kypce «OO0Imas # HeoOpraHuIecKass XUMUs» 00ydJaromuMcs
MIPEIOCTABIIETCS BO3SMOKHOCTh OCO3HATH 3HAYCHHE TIEPHUOAMYECKOT0 3aKOHA C 00IIETEOPETHIECKUX 1
METOAOJIOTHIECKHUX ITO3UIHHN, TITyOKe TOHITh HCTOPUIECKOe H3MEHEeHHe (QYHKIHI 3TOTO 3aKOHa — 0T 00o0Imaronen
J10 OOBSICHSIOMICH U IPOTHO3UPYIOIICH.

Enunas cuctema 3HaHMI 0 BaXKHEHWILIUX BELLIECTBAX, UX COCTABE, CTPOSHUH, CBOMCTBAX U IPUMEHEHNUH, a TAKKE O
XUMHUYECKHUX PEAKLUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX NPOTEKaHuUs AonofHseTcs B Kypcax 10 u 11 kinaccos
3JIEMEHTaMH COJCPIKAHMS, MMEIOIIMHI KYIbTYPOJIOTHUECKHI M TIPUKIIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT
MOHMMAHHMIO B3aMMOCBS3H XUMHH C IPYTUMH HayKaMH, PAaCKpBIBAIOT €€ POJIb B IO3HABATEILHOM 1 MMPAKTUIECKOH
JIeITEIIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHIO YBAXXCHUS K POLIECCY TBOPYECTBA B 00JIACTH TEOPUU U
MPaKTHYECKUX NPUIIOKEHUH XUMHH, TOMOTAIOT BHIITYCKHHKY OPUEHTHPOBATHCS B OOIECTBEHHO M JINYHOCTHO
3HAYUMBIX TIPOOIeMaXx, CBA3aHHbBIX C XUMHEH, KpUTHUECKH OCMBICIMBATH HH(POPMALIHIO M IPUMEHSTH €€ IS
MOTIOJTHEHUS 3HAHUH, peIlIeHUs] HHTEeJUIEKTyalIbHBIX U 3KCIIEPUMEHTAIIBHBIX UCCIIeI0BAaTENbCKUX 3a/1ad. B rienom
coJiepkaHue yueOHOro rnpeamera « XuMHs» JaHHOTO YPOBHS M3YUSHHsI OPUEHTUPOBAHO Ha (POPMUPOBAHUE y
00y4aromuXcsi MUPOBO33PEHYECKON OCHOBBI JUIsl IOHUMaHUs pritocodckux uei, Takux Kak: MaTepHaIbHOE
€IMHCTBO HEOPTaHMYECKOTO U OPIaHMIECKOTO MUPa, 00YCIOBICHHOCTh CBOIMCTB BELIECTB X COCTABOM U
CTPOEHHEM, TI03HABAEMOCTb IPUPOJHBIX SIBICHUH MTyTEM SKCIIEPUMEHTA U PELICHHUSI IPOTUBOPEUHI MEXIY HOBBIMH
(hakTaM¥ 1 TEOPETUUCCKUMH MTPEATIOCHIIIKAMHU, OCO3HAHIE POJI XMMHUH B PEIICHUH SKOJIOTHIECKUX POoOIIeM, a
TaroKe MPobIIeM cOepEeKEHNS SHEPTETHIECKUX PECYPCOB, CHIPhs, CO3aHMs HOBBIX TEXHOJIOTHI N MAaTEPHAIIOB.

B rutane pemeHus 3a1a4 BOCIIMTaHUS, PA3BUTHS U COLMATIM3ALIH 00YJAIOIIMXCS TPUHSTHIE IPOTPAMMOM 110 XUMHUH
MOAXOMBI K ONPEETICHUIO COACPIKaHNS M TOCTPOCHHS IIPEIMETa MPEAyCMaTpUBAIOT (OPMUPOBAHKE
YHHBEPCAIbHBIX YUCOHBIX AEHCTBUH, NMEIOINX 0a30BOE 3HAUEHHE AT PA3TIMYHBIX BUOB JESITEIBHOCTH: PEIICHHS
npoOJieM, TTOKNCKa, aHamu3a 1 00paboTkn HH(OOPMALUH, HEOOXOIUMBIX UL IIPHOOPETEHHUS ONbITA IPAKTUIECKON 1
HCCIIEI0BATEIbCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHMH XUMHHU.

B npakTuke npenogaBaHus XMMUH KaK Ha ypOBHE OCHOBHOT'O 001IIero 00pa3oBaHus, TaK U Ha YPOBHE CPEIHETO
o01mero 06pa3zoBaHys, IPH ONIPEAEICHIN COAEPKATEIBHON XapaKTepUCTUKH LIEJICH N3ydeHUs IIPEeaMeTa
HaIpaBJIeHUEM IIEPBOCTEIIEHHON 3HAUMMOCTH TPaJUIMOHHO MPHU3HAETCS (POPMHUPOBAHNE OCHOB XMMHUUECKOW HAYKH
Kak 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHUCCKOM JEATEIFHOCTH YEIOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOH KyJIbTYpbl. C METOIMUYECKON TOUKH 3PEHHsI TAKOW MOAXO0. K ONIPEACIICHHIO LieNel H3yUeHUs
IIpeIMeTa SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CoriacHO JaHHOW TOYKE 3PEHUS TITaBHBIMH IEIIIMH H3YYCHUS npenMeTa « XuMus» Ha 6azoBoM yposHe (10 —11 ki1.)
SIBIISIFOTCSI:

q)OpMPIpOBaHI/Ie CHCTEMBI XUMHYECKHMX 3HAHUI KaK BaxKHEHUIIIeH COCTaBJ’IiIIOH.[eﬁ GCTGCTBCHHO'HaquOﬁ KapTHUHBIL
Mupa, B OCHOBC KOTOpOﬁ JICKaT KJIKOYECBBIC ITIOHATHA, q)yHZ[aMGHTaJ'ILHBIe 3aKOHBI U TCOPHUU XUMHUH, OCBOCHUC A3bIKA
HayKH, YCBOCHUC U TIOHUMAHUE CYITHOCTU JOCTYITHBIX O606H.I€HPII>1 MUPOBO33PEHYCCKOI'0 XapakTepa,
O3HaKOMJICHHUC C I/ICTOpHGﬁ HX pa3sBUTUA U CTAHOBJICHUS,

(1)0pMI/IpOBaHI/I€ 1 pa3BUTHUC Hpe,I[CTaBJICHI/Iﬁ O HayYHbIX METOJAAaX MMO3HAHU BCHICCTB U XUMHUYCCKUX pCaKHHﬁ,
HCO6XO,Z[I/IMI>IX JIIsL HpI/IO6pGT€HI/I$I yMCHI/Iﬁ OPUCHTHUPOBATHCA B MUPE BEIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ, HUMCIOIIUX
MECTO B IPUPOJC, B HpaKTH‘IeCKOﬁ u HOBCCI[HGBHOﬁ JKHU3HU,

pa3BUTHUC yMCHI/II\/'I H CII0c000B JACATCIIBHOCTH, CBA3aHHBIX C HaﬁJ’HO,Z[CHI/ICM U 00BSICHEHHEM XHMUYECKOTO
OKCIICPUMCHTA, CO6J'IIO,H€HI/I€M IpaBujI 0e30I1aCHOr0 06pameHI/m C B€IICCTBaAMU.

Hap;my C 9THUM, COACPIKATCIIbHAS XapaKTCPHUCTUKA ueneﬁ 1 3a1a4 U3y4CHUs MpeaAMETa B IpOorpaMme 1o XuMmuun
YTOUYHCHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMU IIPUOPUTETAMU B CUCTEME CPEAHLCTO 06HICFO
06pa30BaHI/I${. CGFO,HHSI B I[IpeiogaBaHu XUMUU B OOJIBIIIEH CTEIEHH oTHaéTes MpeAno4YTCHUEC HpaKTI/I‘IeCKoﬁ
KOMIIOHCHTE COZACPIKAaHUA 06yquI/m, OpHeHTHpOBaHHOﬁ Ha MMOATOTOBKY BBIITYCKHUKA 061H€06pa30BaT€J'ILHOI7[
OpraHu3aliyu, BJIaJCIOUICTO HE HaGOpOM 3HaHHﬁ, a (byHKIIHOHaHLHOﬁ IrpaMOTHOCTBIO, TO €CTh crocodamMu u
YMEHUSAMHN aKTHUBHOT'O NOJTYUCHHUA 3HAHUH U MNPUMCHCHUSA UX B peaﬂBHOﬁ JKU3HU JUTT pECHICHUA NPAKTUYCCKUX 3a/4a4.

B cBs3u ¢ aTuM IIpyu U3YYCHUH IIPpEIMETa «X MU JAOMHWHHUDPYIOLICC 3HAYCHUC npn06peTa}0T TaKME LICJIU U 3a1a4U,
Kak:



aganTanys o0yJaromuXcs K yCIOBUAM IHHAMHYIHO Pa3BHBAIOLIETOCA MHpa, HOpMUPOBAaHHE HHTEILICKTYAIEHO
Pa3BUTOI JTMYHOCTH, TOTOBOI K caM00Opa30BaHUIO, COTPYIHIYECTBY, CAMOCTOSTEIIEHOMY IPHHSATHIO TPAMOTHBIX
pemIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHX, CBI3aHHBIX C BEIIECTBAMH U HX IPHUMEHEHHEM;

(opmupoBaHue y 00YUAIOMINXCS KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTEHIIMH ), IMEIOIUX YHHBEPCAILHOE
3HAYCHHE IS Pa3INIHBIX BUIOB JEATCIFHOCTH: PEIICHHS MPpobiieM, IONCKa, aHan3a 1 00paboTku HHpOpMaIny,
HEOOXOAMMBIX UL IPHOOPETEHHS OTBITa ACATEIFHOCTH, KOTOpast 3aHUMAeT BaKHOE MECTO B TO3HAHUH XUMUH, a
TaKKe I OLEHKH C MO3ULHUIT SKOJIOTHYECKOH 0€30IacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHIESCKIX
IPOLIECCOB Ha OPraHM3M YeNIOBEeKa U IPUPOIHYIO CPey;

pa3BHUTHE NO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIBHBIX I TBOPYECKUX CIIOCOOHOCTEH 00yJaronuxcs:
CIIOCOOHOCTH CaMOCTOSTENHHO ITPHOOPETAaTh HOBBIE 3HAHUS 110 XUMHH B COOTBETCTBUH C JKU3HEHHBIMHU
MOTPEOHOCTSIMH, UCTIONB30BATh COBPEMEHHBIE HH(OPMAIIMOHHBIC TEXHOJIOTHH AJIs TIOUCKA 1 aHAJIN3a y4eOHOH n
HayYYHO-TIOIYJIIPHON HH(POPMAIMN XMMUYECKOTO COJICPIKaHMS;

(hopMHpOBaHUE U Pa3BUTHE y O0YJAIOMINXCS ACCOMATHBHOTO U JJOTHYECKOTO MBIIIICHNS, HA0MI0JaTeIbHOCTH,
COOpPaHHOCTH, aKKYPaTHOCTH, KOTOPBIE 0COOEHHO HEOOXOANMBI, B YACTHOCTH, NIPH INIAHUPOBAHUH U IPOBEICHUT
XMMHYECKOTO IKCIIEPUMEHTA;

BOCIIHTaHHE Y 00yyaronuxcs yoekAEHHOCTH B TYMaHUCTUYECKON HANPaBICHHOCTH XUMUH, €€ Ba)KHOM POJIU B
pELICHNH TI00aTbHBIX TPOOJIEM PaMOHATBHOTO IPHPOIOTIOIB30BAHUS, TIOTIOJIHEHNS SHEPTETHIECKUX PECYPCOB U
COXpaHEHMs IPHPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOANMOCTH OEPEXHOTO OTHOLIECHHUS K IIPUPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHNUS OTBITA HCIIOIb30BAHMS MTOTYICHHBIX 3HAHUN I IPUHATHS TPAMOTHBIX
pEIIEeHNH B CUTyallUsAX, CBA3aHHBIX C XUMHUYECKUMH SIBICHUAMHU.

B y4ue6HOM 1U1aHE cpetHero o0mero o0pa3oBaHus MpeaMeT « XUMUs» 0a30BOT0 YPOBHSI BXOIUT B COCTaB
npeaMeTHON obnactu «EcTecTBeHHO-Hay4HBIE IPEIMETHI.

OO0111ee YKciI0 YacoB, OTBENEHHBIX ISl M3YUSHHsI XUMUU, Ha 0a30BOM YPOBHE CpeiHEro olliero oopasoBaHus,
cocraBiseT 68 acoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B Heelo).

COJAEP KAHUE OBYYEHUA

10 KJIIACC

OPIAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHMYecKOii XMMMH

[Ipenmer opraHnyeckoit XMMUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHUE B MTOJIYYEHUH HOBBIX BEIIECTB U
MaTtepuasnoB. Teopus CTpOeHHs OpraHuvecKux coenuHeHnit A. M. ByTiepoBa, €€ OCHOBHBIE TOJOKECHHUS.
CrpykrypHbIe (GOPMYIIBI OPraHUYECKUX BENIECTB. [ OMOIOTHS, H30MepHsl. XUMHYESCKAsl CBS3b B OPraHUYECKUX
COEJIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBS3U.

[pencraBnenue o kiaccuuKalMy OpraHUYeckrX BellecTB. HoMeHKkIaTypa opraHiyeckux COeIMHEeHU
(cucremaTnyeckasl) ¥ TPUBHAIbHBIC HA3BAHNUS BAXXHEHIIINX MPEICTABUTENIEH KIIaCCOB OPTaHNIECKHUX BEIIECTB.

3KCHCpI/IMCHTaHBHBIe METOABI U3YYCHHUA BECIIECCTB U UX npeBpameHI/Iﬁ: O3HAaKOMJICHHUE C O6pa’3HaMI/I OPraHn4CCKux
BEILIECTB M MaTepuallaMi Ha UX OCHOBE, MOJICIIMPOBAHIE MOJIEKYJ OPIraHUYECKHX BEIECTB, HAOIIOIEHHUE U
OIMMMCAHUE NEMOHCTPAIIMOHHBIX ONBITOB 11O MPEBPAICHUIO OPraHNYCCKUX BEIIECTB ITPU HArpE€BaHUU (HHaBHeHI/Ie,
0o0yrIMBaHUE ¥ TOPEHUE).

Yraesopopoast

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTNYECKUl psif. MeTaH 1 9TaH — NpocTeNlre NpeACTaBUTENH aAIKaHOB!
(u3nUecKre 1 XUMHYECKHE CBOWCTBA (PEeaKMy 3aMEICHHUs ¥ TOPEHUs), HAXOKAECHHE B IIPUPO/IE, NTOTyUYCHHE U
MpUMEHCHHE.



AJIKEeHBI: COCTaB M CTPOSHHE, TOMOJIOTHIECKUHN psil. DTHUIICH U MPOIHIICH — IIPOCTEHIITNE MTPEICTaBUTENN aJIKEHOB:
(hm3nUecKre M XMMUYIECKIE CBOWCTBA (PeaKINy THAPHPOBAHNS, TAIOTEHUPOBAHUS, THAPATAI[IH, OKUCICHHUS U
MOJIMMEPH3AIINN ), TOTYICHNE U IPUMEHECHNE.

AnkanaueHsl: Oyranuen-1,3 u MmetmnOyTaaueH-1,3: ctpoeHue, BayKHEHIITIEe XUMUYECKHUE CBOUCTBA (peaKIHs
nonmmmepu3anun). [lomydeHne CHHTETHIECKOTO KaydyKa W PEe3HHBI.

AJIKHHBI: COCTaB B 0COOEHHOCTH CTpOCHUA, TOMOJIOTMYECKHU I pAan. AHCTI/IHGH — HpOCTeﬁmHﬁ MpeaACTaBUTEIIb
AJIKMHOB: COCTaB, CTPOCHMUC, (1)1/[31/1‘1601(1/[6 1 XUMHYECKHUE CBOMCTBA (peaKuI/m TUApUPOBaHUA, IraJIOTCHUPOBAHNAA,
ruaparanuvu, FOpeHI/Iﬂ), TOJIYUYCHHUC U IIPUMCHCHUC.

ApeHLI. benzomn: COCTaB, CTPOCHUC, (I)I/I3I/I‘IGCKI/IC M XMMHYECKHE CBOMCTBA (peaKuI/m TaJIOrCHUPOBAHU U
HI/ITpOBaHI/Iﬂ), NOJIYUYCHHUC U ITPUMCHCHUC. TOJ'IYOJ'IZ COCTaB, CTPOCHUC, (bn3nqecxne U XMMHYECKHUE CBOMCTBA
(peaKIII/II/I TaJIOTCHUPOBAHUA U HPITpOBaHI/IH), NOJIYUCHHUC U ITPUMECHCHUEC. TokcuyHOCTH ApCHOB. I'eneTnyeckas cBs3b
MCKAY YyriIeBOAOpOAaMH, MPUHAJICIKAIIUMHU K PA3JIMYHBIM KJIaCCaM.

[pupoaHbie HCTOYHHKH YTIEBOAOPOAOB. [IpupoHbIil ra3 u nomyTHbie HehTsHbIe ra3sl. Hedth u eé
npoucxoxaenne. CriocoObl mepepaboTKu HeTH: TTEPEroHKa, KPEKHHT (TEPMHUYCCKUH, KATATMTHICCKHA ), TUPOIU3.
[TponykTel epepadoTku HeTH, X IPUMEHEHUE B TIPOMBIILIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOIAYKTHI €ro
nepepabOoTKH.

OKcnepuMeHTaNIbHbIE METO/IbI M3YUEHHS BEIIECTB U X IIPEBPAICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMy IIacTMacc,
Kay4yKOB U pe3uHbI, Koyuiekuun «HedTb» u «YTonby», MoAeInpoBaHue MOJIEKYJl YTIEBOIOPOIOB U
raJoreHONPOU3BOJHBIX, IPOBEJCHUE MIPAKTHYECKOI pabOThI: MOTyUYeHHE STHIICHA U U3yYCHUE €ro CBOMCTB.

Pacuértnrle 3amaun.

Brrunciienus mo ypaBHEHHIO XUMHYECKOH peakIiu (Macchl, 00bEMa, KOTMIECTBA MCXOIHOTO BEIIECTBA MITH
MpOoAYKTa p€aKnu 1o U3BECTHLIM MacCcCe, O6'béMy, KOJIMYECTBY OJHOT'O U3 UCXOAHBIX BEIIECCTB UJIU IPOAYKTOB
peaxium).

Kucnopojacoaep:xamue oprannyeckue coeuHeHUst

HpeﬂeHBHHC OIHOATOMHBIC CITUPTHI. MeTaHOI U ATaHOJI: CTpOCHHUC, (I)I/ISI/I‘ICCKI/IG H XUMHYCCKHEC CBOMCTBA (peaKHI/II/I
C aKTUBHBIMH METAJUIaMHU, TaJIOTCHOBOAOPOJaMU, FOpeHI/IG), MNPpUMCHCHHC. BOI[OpOI[HBIe CBSI3U MCKAY MOJICKYJIaMU
CIIUPTOB. HCﬁCTBI/IC MECTaHOJIa XU 9TaHOJIa Ha OPraHUu3M 4YCJIOBCKA.

MmuoroaromHbIe CIIUPTHI. OTHUJICHTINKOIb 1 TJIMOEPUH: CTPOCHHUC, (1)I/I3I/I‘ICCKI/IG ¥ XHMHYCCKHE CBOMCTBA
(BBaHMOHeﬁCTBHe CO MICJIOYHBIMU METAJUIAMU, Ka4Y€CTBCHHAA pCaKls Ha MHOTOAaTOMHBIC CHI/IpTBI). I[CﬁCTBHe Ha
OpraHnu3M 4YCJIOBCKA. HpI/IMGHeHI/IG TJIMIEPUHA U 3TUIICHTJIMKOJIA.

®enon: cTpoeHUE MOJIEKYIIbI, (PU3HYECKHE M XUMUUYeCcKUe cBoicTBa. TokcnuHoCTh (heHona. [Ipumenenue deHoua.

Anpaerupl 1 KeToHbl. DopManbleru, aleTanblAeru]]: CTpoeHe, pru3nieckrue u XUMUYECKUe CBOMCTBA (PEeaKIiu
OKHCJICHHUS ¥ BOCCTaHOBJICHHSI, KAUECTBEHHbIE PEAKIINN), TOTYIeHHE U IPUMEHEHNE.

OIHOOCHOBHEIE TIpeieNIbHBIE KAPOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHAsI KHCIIOTHI: CTPOCHHE, GU3UIECKUE U
XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE /IS Kilacca KUCIOT, peakius dTepruUKaInm), OJTydeHHe U TPUMEHEHNE.
CreaprHOBas U OJIEMHOBASI KUCJIOTHI KaK MPEACTABUTEIH BBHICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

CrnoxHble 3(HUPHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponu3 cnoxHbIX 3(hupoB. JKupsl. ['mapomms Kupos.
IIpumenenue xupoB. buosorndyeckas posb KUpPOB.

VYrneBopl: cocTaB, KacCH(UKaus yriaeBosoB (MOHO-, I1- U MoJaucaxapusl). ['roko3a — nmpocTerimii
MOHOCaxapHJl: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3nUecKie U XMMHUUECKHE CBOMCTBA (B3aMMOJICHCTBHE C
ruapokcuaom mean(Il), okucnenne aMmMuadyHBIM pacTBopoM okcuaa cepedpa(l), BocctaHoBIIeHUE, OpOKEHHE
TITIOKO3BI), HAXO0X/IEHUE B IPUPOE, IpUMEHEHHe, bnosorudeckas pois. @orocunTes. PpyKTo3a Kak H30Mep
TITFOKO3BI.



Kpaxman u memmono3a Kak IpupoaHbie noarnMepsl. CTpoeHue KpaxMaia U IeUTIoI03bl. DU3HuecKue u
XUMHWYECKIE CBOWCTBA KpaxMaia (THAPOIIN3, KAUeCTBEHHAs PEAKIHS C HOI0M).

DKCIIepUMEHTAIBHBIC METO/IbI M3yUCHHUS BEICCTB U UX MPEBPAICHUN: TIPOBEICHNUE, HAOIIOICHHUE U OIICAHUC
JICMOHCTPAIIMOHHBIX OIMBITOB: TOPCHUE CIIUPTOB, KAYCCTBEHHBIC PEAKIIUU OJJHOATOMHBIX CIIUPTOB (OKUCIICHHE
starona okcuaoM meau(1l)), MHOTOaTOMHBIX COIUPTOB (B3aUMOCHCTBHUE TIIMIiepuHa ¢ TuapokcuaoM menu(Il)),
anpJeruIoB (OKUCIICHIEe aMMHAaYHBIM pacTBopoM okcuna cepedpa(l) u runpokcunom menu(1l), B3anmopaeiicteue
Kpaxmalia ¢ H0JIOM), IPOBEACHNE IPAKTHIECKON pabOTHI: CBOHCTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

PacuéTHbie 3amaun.

Brluncnenus o ypaBHEHHIO XUMHYECKOW peakiuuy (Macchl, 00bEMa, KOJIMYECTBAa UCXOAHOTO BEIECTBA WIIN
MPOJYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OHOTO U3 UCXOHBIX BEIIECTB MIIH IIPOIYKTOB
peaxuun).

A30TCOepIKaIIe OPraHUYECKUE COCTHHCHUSL.

AMHWHOKHCIIOTHI Kak aM(I)OTepHLIC OPraHuv4CCKHUC COCANHCHUA. du3ndeckne U XUMAYSCKHAE CBONCTBA aMHHOKHCIIOT
(Ha npumepe FJ'II/II_[I/IHa). buonormueckoe 3HaYeHNE aMHHOKHCIIOT. HeHTI/IIlLI.

benku xak MPUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCANHCHUS. HepBI/I‘IHaﬂ, BTOPpUYHAA U TPETUYHAA CTPYKTYpa
0eKoB. XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOJIN3, ICHATYypalus, Ka4UCCTBCHHbIC pCAKIIMU Ha OcnKu.

3KCHepI/IMCHTaHBHH€ MCTOABI U3YYCHHUA BCUICCTB U UX HpeBpaH.[eHPIﬁ: Ha6J'HOZ[eHI/Ie " OIIMCAHHUE
JACMOHCTPALIMOHHBIX OIIBITOB: ACHATYpALlUA OCIIKOB IIpu Harpe€BaHuu, IBETHBIC pCAKIIUN OCJIKOB.

BLICOKOMOJ’IeKyHﬂprIe COCAUMHCHUSA

OCHOBHBIE IOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI: MOHOMED, TIOIUMED, CTPYKTYpHOE 3BE€HO, CTEIICHb
MOJIMMEPU3aluH, CpeHAS MoJIeKyIApHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BEICOKOMOJICKYJIIPHBIX COSANHEHUN —
HOJIUMEPU3ALUS U ITOJIMKOHJEHCALIYSL.

OKcIepUMEHTaJIbHbIE METOBI H3YUCHHUS BEIIECTB U MX MPEBPAICHNI: 03HAKOMIICHHE C 00pa3iaMy IPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB.

Me)KHpeZ[MeTHLIG CBsA3H.

Peanmaulxm MCKIPECAMETHBIX CBs3CH pu U3yUCHUU Opl"aHH‘leCKOﬁ xumun B 10 Kkinacce OCYHICCTBJIACTCA YCPEe3
HCIIOJIB30BAHUE KaK O6H.[I/IX C€CTECTBCHHO-HAYYHbIX HOH?[TPIfI, TakK 1n HOHHTHﬁ, SABJIAOIIHUXCA CUCTEMHBIMU J1JIA
OTACJIbHBIX NPEAMETOB €CTCCTBECHHO-HAYYHOT'O IIUKJIA.

O6H_[I/Ie CCTECTBCHHO-HAYYHBIC ITOHATHUA: ABJICHUC, Hay‘{HLIﬁ (1)aKT, TnoTe3a, 3aKOH, TCOPUs, aHaJIn3, CUHTE3,
KHaCCI/I(I)I/IKaLII/IFI, NEPUOANIHOCTD, Ha6J'IIOI[GHI/Ie, HU3MEPCHUC, IKCIICPUMEHT, MOACIMPOBAHUC.

®dusznka: MaTepusi, SHEPTHS, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, JHEPTETUIECKU YPOBEHb, BEIIECTBO, TENIO, 00BEM,
arperaTHOE COCTOSIHHE BEIECTBA, (PU3NICCKUEC BEITUUNHBI M SIMHUIBI UX U3MEPEHHUS.

buonorwus: knerka, opranusm, ouocdepa, oOMeH BEIIeCTB B Opranu3Me, POTOCHHTE3, OMOJOTHIESCKY aKTHBHBIE
BerecTBa (OEJIKH, YTICBOABI, XKHUPHI, PEPMEHTHI).

I'eorpadust: MuHEpaIbl, TOPHBIE TIOPOBI, TOJIE3HBIE HCKOIIAeMBIE, TOIUIHBO, PECYPCHI.

TexHomorHA: MUIIEBbIC TPOAYKTbI, OCHOBbLI PAlTMOHAJILHOI'O ITUTAaHUA, MOIOIIUE CPEACTBA, JICKAPCTBECHHLIC U
KOCMETUYCCKHUE MTPEIapaThl, MAaTECpHaAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYCCKUX BOJIOKOH.



11 KJIIACC
OBIIAA U HEOPTAHUYECKAS XUMUSA
TeopeTuueckne 0CHOBBI XMMHUH

Xumuaeckuii 3neMeHT. AToMm. Snpo atoma, 130TONEL. DJIEKTPOHHAS 000I09Ka. DHEPreTHIeCKUe YPOBHH,
TIOlyPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- aeMenThI. OCOGEHHOCTH paCIIpeIe/ICHHUS SIEKTPOHOB 110 OPOHUTAISIM B
aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DICKTPOHHAS KOH(PUTypaIys aTOMOB.

Iepuonnueckuii 3akoH u [leproandeckas cucrema xummdeckux snemento J1. . Menneneesa. CBs3b
NEPUOANUYECKOT0 3akoHa U [lepuonuueckoil cucteMbl XUMHUECKUX 31eMeHTOB 1. Y. MenneneeBa ¢ COBpeMEHHOI
TEOpHEH CTPOCHHS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XMMHYECKHIX IEMEHTOB M 00pa3yeMbIX UMH
MPOCTHIX M CIIOKHBIX BELIECTB 10 TPYIIIAaM M IepHoaM. JHaUYCHUE IEPHOANIECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenne BemecTBa. XUMHUIECKast CBA3b. BBl XUMHYECKOH CBS3M (KOBAJICHTHAS HETIOJSIPHAS U TIOJISIPHAS,
WMOHHAsI, MeTaJuIndeckas). MexaHu3Mbl 00pa30BaHHs KOBAJIIEHTHON XHMHUYECKOH CBA3H (OOMEHHBIA M TOHOPHO-
aKuenTopHsIi). BogopoaHas cBs3b. BaneHTHOCTB. DIeKTpoOTpUIaTeTbHOCTE. CTeTIeHb OKHUCIeHUS. VIOHE:
KaTHOHBI U aHUOHBL.

BeH.[eCTBa MOJICKYJIAPHOT'O U HEMOJICKYJISIPHOI'O CTPOCHU. 3aKOH OCTOSHCTBA COCTaBa BCIICCTBA. Twumsr
KPUCTAJUITMICCKUX peI.HéTOK. 3aBHCHMOCTDH CBOMCTBA BCIICCTB OT THIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I.

IlonsTne o JAUCIICPCHBIX CUCTEMAX. HcTunaeie n KOJIJTIOUAHBIC PACTBOPHI. MaccoBas J0JIA1 BEHICCTBA B paCTBOPC.

Kiaccudukanus HeopraHudeckux coeiuHeHuin. HomeHknaTypa HeopraHn4eckux BeuiecTs. ['eHeTHueckas CBs3b
HEOPraHUYECKUX BEILECTB, IIPUHAUICKAIINX K PA3INYHBIM KIIaCCaM.

Xumnueckas peakiust. Kiaccupukanus XMMUYECKUX Peaklnii B HEOPraHMYECKOM U OpraHMYecKOi XUMHHU. 3aKOH
COXPaHEHMs MacChl BEILECTB, 3aKOH COXPAaHEHUS U NIPEBPALLEHUSA S3HEPTUH [IPU XUMUUECKUX PEaKIMIX.

CKOpOCTh peakiyy, e€ 3aBUCUMOCTh OT Pa3IM4HbIX (pakTopoB. OOpaTHMBbIe peakini. XMMHUUECKOe paBHOBECHE.
DaxTOophl, BIUAIOLIYE HA COCTOsIHUE XuMudeckoro pasHosecus. [Ipunnun Jle [latense.

3J'ICKTpOHI/ITI/I‘JGCKa$[ JUCCconranms. CunbHble U cl1a0bIe DJICKTPOJIUTHI. Cpez[a BOJHBIX paCTBOPOB BCHICCTB: KHCJIad,
HeﬁTpaﬂbHaﬂ, mejao4yHast.

OKHCIINTENHHO-BOCCTAHOBHUTEIHLHEIS peaknuu.

OKcIepUMEeHTaIbHbIE METOBI H3YUECHHUS BEIIECTB U MX IPEeBpalieHuii: feMoHcTpals Tabmun «Ileproandeckas
cucreMa xumuueckux anemenTos JI. . Menneneesay, usydeHne MoAene KpUCTALINYECKUX PEMIETOK,
HaOJII0IeHNEe U ONMCaHNe JEMOHCTPAMOHHBIX 1 JTJA00PaTOPHBIX ONBITOB (PasiokeHHe IIEPOKCHa BOJOPO/IA B
MPUCYTCTBUH KaTaJlIN3aTOpa, ONpPEIEIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHANKATOPA,
peak HOHHOTO 0OMEHa), TPOBEJICHNE MTPAKTHYECKOH paboThl «BiusiHue pa3snuyHbIX (GAaKTOPOB HA CKOPOCTh
XUMHYECKON peaKIim».

Pacuérnele 3ana4un.

Pacuétel 10 ypaBHEHUSAM XMMHUYECKUX PEAKLIUH, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, pPACUETHI C
UCIIOJIb30BaHUEM MOHATHUS «MAacCcoBasi 10JIs BELECTBAY.

Heopra}mqeucaﬂ XUMHUA

Hewmerannel. [Tonoxenue Hemetansos B [lepuoauueckoit cucteme xumuueckux anemenToB . Y. Menzaeneesa u
0COOEHHOCTH CTPOCHHS aTOMOB. DPU3NYECKUE CBOWCTBA HEMETAIIOB. AJUTOTPONHS HEMETAIIOB (HA TIpUMepe
KHciopoa, cepbl, pochopa u yriaeposa).

XUMHYecKHe CBOHCTBA BAKHEHIINX HEMETAIJIOB (TaJOreHOB, Cephl, a30Ta, ocdopa, yriaepona M KpeMHHS) U UX
COeIMHEHUH (OKCHI0B, KHCIOPOJICOAEPKALINX KUCIIOT, BOJIOPOIAHBIX COEANHEHUH).



TIpumenenune BaKHEHUIITUX HEMETAIUIOB U UX COCTUHEHUM.

Merannsl. [lonoxxenune metanoB B I[lepuoanueckoii cucreme xumuueckux 3neMenToB /. 1. Menaeneena.
OCOOCHHOCTH CTPOCHHUSI AIEKTPOHHBIX 000JI0YCK aTOMOB MeTaiuioB. OOIue GU3nIecKue CBONCTBAa METAJIIOB.
CriaBel METAJUIOB. DIEKTPOXUMUUYECKUH PsiJl HANPSKEHUM METaIIOB.

XuUMHUYECKHE CBOMCTBA BAKHEHIIIMX METAJUIOB (HATPUH, KUK, KalIbIMM, MarHUiA, ATFIOMUHHUMA, IUHK, XPOM, KeJe30,
Melb) U UX COCIUHEHU.

O6HIPIe CITOCOOBI NOJIyUCHHS MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy " TCXHUKC.

OKCHepUMEHTAIbHBIE METO/IBI M3Y4YEHHS BEIIECTB U MX IPEBPALCHUH: H3ydeHUE KOJUIEKINH «MeTabl U CIIIaBb»,
00pa3IoB HEMETAIIIIOB, PEIICHIE 3KCIICPUMEHTAIBHBIX 3a1a4, HAOMI0ACHHUE 1 ONTUCAHNE JEMOHCTPAMOHHBIX U
7a00PaTOPHBIX OINBITOB (B3aMMOJECHCTBHE THAPOKCHAA AIFOMUHUS C PACTBOPAMH KHCJIOT M IIEN0YCH, KaueCTBCHHBIE
peaxiMy Ha KaTUOHBI METAJUIOB).

PacuéTHple 3amaun.

Pacuértel Macchl BemecTBa Win 00BEMa ra3os 1o HN3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MAaCCE NI O6LéMy OJIHOT'O U3
Y4JacCTBYIOIHMX B pCaKIIUU BCUICCTB, paC‘IéTBI MacCChbl (O6’béMa, KOJIMYECTBA BeH.IeCTBa) MIPOAYKTOB pCAaKIUH, €CIN
OAHO U3 BCHICCTB UMCCT IIPUMECH.

XHuMHS U JKH3HD

Poib xuMu# B 00€CIIEYCHUHN IKOTOTUICCKOM, SHEPTeTHUCCKOM U MUIIEBOI 0€30MaCHOCTH, Pa3BUTUH METUIIMHBIL.
[ToHsATHE O HAYYHBIX METOJIaX MO3HAHHUS BEILIECTB U XUMHUECKUX pEaKIuil.

HpeﬂCTaBJ’IeHI/IH 00 O6HII/IX HayYHBIX NPHUHONIAX OTPOMBIIIJICHHOT'O MOJIYYCHU Ba)KHEHIITHX BCIICCTB.

YemoBeK B MUpE BEIECTB U MATEPHAJIOB: BAYKHEHMIIIME CTPOUTEIIBHBIE MAaTEPHAIbl, KOHCTPYKIIMOHHbBIE MaTEPUAIH,
KPAacKH, CTEKJI0, KepaMHKa, MaTepUAIIbI IS 3JIEKTPOHUKH, HAHOMATEPHAIBI, OPTAHHYECKUAE U MHUHEPATbHBIE
ynoOpeHus.

Xumus u 340POBBEC YCIOBCKA: MTPABUJIA UCIIOJb30BAHUS JICKAPCTBCHHBIX IIPCIIapaTOB, IpaBUIa 0e30I1aCHOT0
HCIIO0JIb30BaHUs MpeapaToB OBITOBOM XUMUU B HOBC@Z[HeBHOﬁ KU3HU.

Me)KHpeZ[MeTHLIG CBsA3MH.

Peanmmzanus MeXnpeaMeTHBIX CBA3eH PU U3Y4eHUH 001iel 1 HeopraHndeckoil xumuu B 11 kmacce
OCYILECTBIISICTCS Yepe3 HCIIOIb30BaHUE KaK OOIINUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U MOHITHH, IBISIOMINXCS
CHUCTEMHBIMU JUIsI OTJENIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO01111e eCTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbBIN (DaKT, rMIOTEe3a, 3aKOH, TCOPHsI, aHAJIN3, CUHTE3,
KiIaccuUKaIHsl, MEPUOTUUYHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICTUPOBAHKE, H3MEPEHUE, SBIICHHE.

®dusznka: MaTepusi, SHEPTHUS, Macca, aTOM, JJIEKTPOH, POTOH, HEUTPOH, MOH, U30TOII, PATUOAKTHBHOCTh, MOJIEKYJIa,
SHEPreTHUECKUI YPOBEHbB, BEIIECTBO, TENO, 00hEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NUEeCKUe BETUIHHBI 1
€JIMHHIIBI X U3MEPEHMUsI, CKOPOCTb.

Bronorus: xieTka, opraHu3M, 3KocucTeMa, bnocdepa, MaKpo- © MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B
OpraHHu3Me.

Feorpaq)ym: MHHEpaJIbl, TOPHBIC TOPOAbI, IOJIC3HBIC NCKOITACMBbIC, TOIJINBO, PECYPCHI.

TexHOIOTUA: XUMUYECKAs MPOMBIINIJICHHOCTDH, METAJUTYPrus, IpOU3BOACTBO CTPOUTECIIbHBIX MAaTEPUAJIOB,
CEIIbCKOXO03SIHCTBEHHOE IPOU3BOACTBO, NHIICBAA IMPOMBIIIIICHHOCTD, (I)apMaIICBTI/I‘lCCKaSI HNPOMBIIIJICHHOCTD,
MMPpOU3BOJACTBO KOCMETUYCCKUX MPEHIApaTOB, IPONU3BOACTBO KOHCTPYKIMOHHBIX MATECPHUAJIOB, DJICKTPOHHAA
MMPOMBINUICHHOCTb, HAHOTCXHOJIOT'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWH HA BA30BOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

JIMIJHOCTHBIE PE3YJIBTATBI

®I'0OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS O0YUAIOIINMICS IPOTPAMM CPEIHETO O0IIero
00pa3oBaHUsI (JITYHOCTHBIM, METAIIPEIMETHBIM U NIPEIMETHEIM). HaydHO-MeTOAMYIeCKOH OCHOBOI I pa3paboTKu
TUIAaHUPYEMBIX PE3YJIBTaTOB OCBOEHHSI IPOTPaMM CPEIHETO 00IIero 00pa3oBaHMs SIBISETCSI CHCTEMHO-
JIeSITeIbHOCTHBIN MTOIXO/.

B cooTBeTCTBHM C CHCTEMHO-AEATENPHOCTHBIM MTOJXO0JOM B CTPYKTYPE JINYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
npeaMera «XUMUs» Ha YPOBHE CPETHETO O0IIETr0 00pa30BaHMs BBIIEIEHBI CIEAYIOIINE COCTABILIONINE!

0CO3HaHHE 00Y4JaIOIMMHUCS POCCHHCKOHN IPpakJAHCKONH HICHTHYHOCTH — TOTOBHOCTH K CAMOPa3BHUTHIO,
CaMOCTOATENPHOCTH M CAMOOIIPEEIICHUIO;

HaJIM4YMUC MOTHUBAITUHU K O6y‘IeHI/I}O;

L[eJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKACHHUI JINUHOCTH Ha OCHOBE KJIFOUEBBIX [IEHHOCTEH U HCTOPUYECKUX
Tpaauiuii 6a30BOH HAyKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOIIHXCS PYKOBOJICTBOBATHCS B CBOCH JICSITEIBHOCTU IICHHOCTHO-CMBICJIOBBIMU
YCTaHOBKAMH, TIPUCYIIAMU IIEJOCTHON CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4YUC MPaBOCO3HAHU JKOJIOTHYCCKOH KYJbTYPBI U CIIOCOOHOCTH CTaBUTh HCJIN U CTPOUTD ) KU3HCHHBIC IIJIAHBI.

JIM4HOCTHBIE PE3yNBbTATHI OCBOCHHUS MpeaMeTa « XUMHESD» JOCTUTAIOTCS B €JUHCTBE YIeOHOM U BOCITUTATEIHHOM
JICITEIbHOCTH B COOTBETCTBUH C TYMaHUCTUYECKUMU, COLIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSIMU
U HjieaaMy POCCHIICKOTO IPayKIaHCKOTO OOIECTBa, MPUHATHIMU B O0IECTBE HOPMAMHU U MPABUJIAMHE MOBEICHHUS,
CIOCOOCTBYIONIMMH POIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS INYHOCTH
oby4aromuxcsi.

JIndHOCTHBIE PE3YIbTATBI OCBOCHUSA IIPEAMETA «X MU OTpakaroT C(I)OpMI/IpOBaHHOCTB OITBITA IT03HABATCILHOU 1
HpaKTH‘{eCKOﬁ JACATCIBHOCTHU O6y‘IaIOH.[I/IXC$I [0 peajnM3alu MpHUHATHIX B O6H.[CCTB€ HeHHOCTeﬁ, B TOM 4YHCJIC B
qacCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUS .
0CO3HAHHS 00YYAFOIIUMUCS CBOMX KOHCTHTYIIHOHHEIX TIPaB M 003aHHOCTEH, YBaXKCHHS K 3aKOHY H IIPABOTIOPSIIIKY;
Hpe,[[CTaBJ'IeHI/ISI O COLIMAJIBHBIX HOpMaX nu npaBHnax MECIKIIMYHOCTHBIX OTHOHICHHfI B KOJIZICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIBHOCTH NPH CO3AAHUH YUEOHBIX IIPOCKTOB, PEIICHUH YUYEOHBIX U
[I03HABATEJIbHBIX 33144, BHIIIOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHUMATE U MMPUHUMATb MOTHUBBI, HAMEPCHU S, JIOTUKY U apTYMEHTBI APYTHUX IIPHU aHAJIU3C Pa3JIMYHbIX
BHUJO0B y‘l€6H0ﬁ JACATCIbHOCTU,

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA
IECHHOCTHOI'O OTHOIICHUA K UICTOPUICCKOMY U HAYYHOMY HACJIICAUIO OTEUYCCTBEHHOM XHUMWH,

YBa)KEHUSI K MPOIEcCy TBOPUYECTBA B 00JIACTH TEOPHUH M IPAKTUIECKOTO NMPHUMEHEHHSI XUMHH, OCO3HAHUS TOTO, 9TO
JIOCTIDKEHUS HAYKH €CTh Pe3yJIbTaT IIUTEIbHBIX HAOMIOCHUH, KPOTIOTIIMBBIX SKCIIEPUMEHTAIbHBIX TIOUCKOB,
MIOCTOSIHHOT'O TPpYy/Ja YYEHBIX U IPAKTUKOB;



WHTEpeca U MO3HABATEILHBIX MOTHBOB B TIOJYYEHUH H ITOCIICAYIONEM aHAIN3e HHQOPMAIIHN O MTEPEIOBBIX
JIOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:
HpPaBCTBCHHOI'O CO3HAHUS, OTUYCCKOI'O MOBEACHUS,

CIIOCOOHOCTH OLICHWBATh CUTYAINH, CBA3aHHBIE C XMMHUECKUMH ABICHUSIMH, U IPUHUMATH OCO3HAHHBIE PEIICHHS,
OPHEHTHPYSICh Ha MOPAIbHO-HPaBCTBECHHBIE HOPMBI 1 [IEHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE ITOBEICHHUE 1 TIOCTYIIKA CBOUX TOBapI/IH.Ieﬁ C MTO3UIIHIA HPAaBCTBEHHBIX U IIPABOBBIX
HOPM U OCO3HAHUE TOCIICICTBHMA 3THUX TIOCTYIIKOB;

4) popMupOBaHHS KYJHTYPHI 310POBBS:

MOHMMAaHHMsI [IEHHOCTEH 310pOBOT0O M 0€30MacHOro 00pa3a XHU3HH, HEOOXOANMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUYECKOMY U IICHXUYECKOMY 310POBBIO;

co0JTtoieHHs IpaBUI OE30I1aCHOTO 0OpAIIIEHHs C BEIIECTBAMH B OBITY, IOBCEAHEBHOI KHU3HHU U B TPYLOBOM
JIeSITETIbHOCTH;

MOHUMAaHUSA [ICHHOCTH TIPaBWII HHIUBUAYAIFHOTO M KOJJICKTHBHOTO 0€301TacHOTO TIOBEACHUS B CHTYAIUX,
YTPOXKAIOUIUX 37J0POBBIO U KU3HU JIIOACH;

OCO3HAHHS IOCIEICTBUI U HEIIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS aJIKOTOJIs, HAPKOTUKOB, KypPEHHUS);
5) TPyAOBOr0 BOCIIMTAHUS:

KOMMYHHKATHBHOW KOMIICTEHTHOCTH B Y4€OHO-HUCCIICIOBATEIBCKON AEATCIILHOCTH, OOIIIECTBEHHO MOJIC3HOM,
TBOPYECKOHU U JPYI'UX BUAAX ACSITECIbHOCTH;

yCTaHOBKH Ha aKTUBHOC y‘IaCTI/Ie B peHIeHHH HpaKTI/I‘-IeCKI/IX 3aga4 COHH&HBHOﬁ HaHpaBHeHHOCTI/I (B paMKax CBOCTO
KJ1acca, IIKOJIbI);

MHTEepeca K NPaKTHYeCKOMY U3y4YeHUI0 npodeccuii pa3inuHOro poja, B TOM YUCIIe HA OCHOBE MPUMEHEHHS
IIPEIMETHBIX 3HAHUH 110 XUMHUH;

YBaKEHUS K TPY/Y, JIIOIAM TPYZa U pe3yIbTaTaM TPYAOBOH NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHIYalIbHOM TpacKTOpHH 00pa3oBaHus, Oyaymeit npodeccun n
peanu3ayy coOCTBEHHBIX )KU3HEHHBIX TUIAHOB € YIE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XHUMUH,
MHTEPECOB M TOTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4€eCcKOr0 BOCIUTAHUS:
AKOJIOTHYECKH T1eJIeCO00Pa3HOTO OTHOIICHHSI K MPUPOJIE, KAK UICTOYHHUKY CYIIECTBOBAHUS KU3HH Ha 3eMIIE;

MOHUMAHHSA TII00aTFHOTO XapaKTepa HKOJIOTHYECKUX IPOOIeM, BIUSHIS SKOHOMIYECKUX MPOIIECCOB HA COCTOSTHHE
IIPUPOIHOM U COLIMAJILHOM cpenbl;

OCO3HaHUuA H€O6XO,HI/IMOCTI/I HCIIO0JIb30BaHUA ,HOCTI/I)KCHI/If/'I XUMUHU J1d PEUHICHUS BOIPOCOB palluOHAJIBHOTO
MMpUPpOA0NO0JIb30BaAHUS;

AKTUBHOT'O HETIPUATUS IE€HCTBUH, IPUHOCSILUX BPE] OKpYXkKarolel NPUPOJHON cpesie, YMEHUs IPOTHO3UPOBATh
HeOIaronpusTHbIE SKOJIOTHYECKHE TTOCIIEICTBUS MTPEANPUHIMAEMbIX JICHCTBIH M PEI0TBPAILATh HX;



HAJIMYHS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYIBTYPEI, OTIBITA AEATEIEHOCTH SKOIOTHIECKOM
HaIpaBJIEHHOCTH, YMEHU PYKOBOJICTBOBATHCS MU B ITO3HABATEIHHOM, KOMMYHHKATHBHOW M COITHATIBHOM
MPaKTHKE, CIIOCOOHOCTH ¥ YMEHHUS aKTHBHO NTPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MMO3HAHUA:

cOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
00I1IECTBEHHOW TIPaKTHKY;

IIOHMMaHHUA Cl'[eI_II/I(l)I/IKI/I XMMHU KaK HAYKH, OCO3HaHUA eé poJii B (bOpMI/IpOBaHI/II/I palOHAJIBHOI'O HAYYHOT'O
MBIIJICHUA, CO3JaHUU HEJIOCTHOI'O MPCACTABJICHUA 00 OKpYXKaromeM MUPE KaK O CAUHCTBC MPUPOJbI U YCIIOBCKA, B
TMO3HAHUU MTPUPOJHBIX 3aKOHOMepHOCTeﬁ " pCIICHUN HpO6J’IeM COXpaHCHHA TPUPOAHOT'O PABHOBECHUS,

yOexIEHHOCTH B 0c000# 3HAUMMOCTH XUMHUH IJIS1 COBPEMEHHOH IUBIIM3AINN: B €€ TYMaHUCTHIECKOH
HAIPABJICHHOCTH U BAKHOW POJIH B CO3JJAaHUU HOBOW 0a3bl MaTEPHATBHOM KYJIbTYPHI, PEIICHUH INI00ATBHBIX
npo0JeM YCTOWYMBOTO Pa3BUTHUS YCIIOBCUCCTBA — CHIPHEBOM, SJHEPTETUICCKOM, MUIIECBOM U 3KOJIOTHICCKOMN
0€30MaCHOCTH, B Pa3BUTHH MCIUIUHEI, 00CCIICUCHUH YCIOBHI YCICITHOTO TPYIa H SKOJIOTHUSCKU KOM(POPTHOMH
JKM3HM Ka)KJIOr0 4JIeHa OOIeCTBa;

eCTeCTBeHHO-Hay‘IHOﬁ TpaMOTHOCTHU: IOHUMaHUA CYIITHOCTU METOJ0B IMMO3HAHUS, UCITIOJIB3YEMbIX B €CTCCTBCHHBIX
HayKax, CIIOCOOHOCTH HCIIOIL30BaTh IMOJIy4acMbI€ 3HAHUA [JI1 aHalIn3a U 00BICHEHUS ABJIEHUI OKpYKaromero
MHpa U IPpOUCXOAAIINX B HEM H3MeHeHPII7[, yYMEHus aejaTb 000CHOBAaHHBIC 3aKIIOUYEHUS HA OCHOBE Hay4YHBbIX (I)aKTOB
1 UMCIOIUXCA JaHHBIX C HCJIBIO MOJYYCHUSA JOCTOBCPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTENBHO UCIOIb30BaTh XMMUYECKHE 3HAHUS JJIA peIICHUA HpO6H€M B p€aJIbHBIX )KU3HCHHBIX
CUTyalusix,

HMHTEpCCA K NO3HAHUIO U I/ICCJIC,HOBaTeJILCKOfl JACATCIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIPCPBIBHOMY 06p330BaHI/IIO u CaMOO6paSOBaHI/IIO, K aKTUBHOMY ITOJIYYCHHUIO HOBBIX
3HAHHUH 110 XUMHH B COOTBETCTBHH C JKU3HCHHBIMH HOTpe6HOCT$1MI/I;

MHTEpeca K 0COOCHHOCTSM TPy B Pa3iIMUHbIX chepax npodeccHoHaIbHOM JeaTeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yJIbTaThl OCBOSHHS Y4€OHOTO npeaMera « XUMHSI» Ha YPOBHE CPEAHEro od1iero oopasoBaHus
BKJIFOYAIOT:

3HaYUMBbIe I (POPMHUPOBAHUS MUPOBO33PEHHS 00YJAIOMINXCS MEXIUCIUILTMHAPHBIE (MEXIIPEIMETHbIE)
o0IIeHayYHbIEe TIOHSTHS, OTPaXKAIOIINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CIIeNN(UKY METOAOB ITO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPT U, SBICHHE, ITPOIIECC, CHCTEMA, HAYIHBII
(haxT, MPUHIINII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHs1, HCCIIeI0BaHNE, HAaOII0/IeHNe, U3MEPEHHE,
9KCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHBIC y‘IC6HI)I€ HCﬁCTBHH (HO3HaBaTCJ’[LHLIC, KOMMYHHKAaTHUBHBIC, pCFyJ’IHTI/IBHHe), O6eCH€‘lHBaIOIIIPI€
(I)OpMI/IpOBaHI/IC q)yHKIIHOHaJIbHOﬁ T'paMOTHOCTH U COHHaJ’IBHOﬁ KOMIICTCHIIMHU 06yqa}0mnxc51;

CIIOCOOHOCTH 06yqa1011mxc;{ HCIIOJIb30BaTh OCBOCHHLIC MEKIUCITUIIIMHAPHBIC, MUPOBO33PCHYCCKNUEC 3HAHUA U
YHUBEPCAJIbHBIC y‘IC6HI)I€ HCﬁCTBHH B IIO3HABATEJIBHON 1 COIIHaJ'II:HOﬁ IMMpaKTUKE.

MeTaHpe)IMeTHBIe PE3YIbTAThI OTPAXKAIOT OBJIAJICHUC YHUBEPCAJIbHBIMU y‘-Ie6HBIMI/I IIO3HaBaTCIbHBIMU,
KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ'lalIeHl/le YHuBEpPCaAJIbHBIMHA y‘leﬁl—[l)lMl/l NO3HABATEJIbHBIMHU JIeHCTBUAMU:

1) 6a3o0Bble JIOrHYEeCKHE EHCTBUS:



CaMOCTOSTENTFHO (POPMYITHPOBATE M aKTyaJH3MPOBATh IP00IEeMy, BCECTOPOHHE €€ paccMaTpUBATh;

OIMPCACIIATE UCTIN ACATCIBHOCTH, 3aaaBasi MmapaMeTpPbl U KPUTCPUUN UX JOCTUIKCHUA, COOTHOCUTDH PE3YyJIbTaThl
JACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIISIMH,

HCIO0JIB30BaTh IMPU OCBOCHUUN 3HAHUMU HpI/IéMLI JIOTUYCCKOTO MBINUICHUS — BBIACJIATD XapaKTCPHbIC IPU3HAKN
MOHATUH U YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATHL COOTBCTCTBYIOIIUC MMOHATHA AJIA 00BsICHEHUS
OTACJIBHBIX (baKTOB u HBHCHHﬁ;

BI)IGI/IpaTL OCHOBaHUA U KPUTCPUU JIA KHaCCI/I(I)I/IKaHI/II/I BCHICCTB U XUMHUUYCCKHX peaxunﬁ;
YCTaHABJIMBATh IPUINHHO-CICACTBEHHBIE CBA3ZU MEXKIAY U3y4a€MBIMU SBJIICHUSAMMU,

CTPOUTB JIOTHYECKHE PACCyXICHNS (MHIYKTUBHBIC, 1elyKTHBHBIC, [10 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH 1
MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BEIBOJIBI M 3aKITIOUCHNS;

MIPUMEHSITh B IIPOLIECCE TIO3HAHUS, UCTIONb3yeMble B XMMHU CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, IPe0Opa30BhIBATh
MO/ICJIbHBIC TIPEICTABJICHUS — XUMHUUCCKUI 3HAK (CHMBOJI) 3JICMEHTA, XMMUYECKast (opMysa, ypaBHEHHE
XUMHYECKOH pEakIiy — IIPH PEIICHUN YICOHBIX TO3HABATEIBHBIX U MPAKTUICCKUX 3a]a4, IPUMEHSTh Ha3BaHHBIC
MOJICJIEHBIC TIPEICTABICHUS IS BEISIBIICHHS XapaKTEPHBIX MIPH3HAKOB M3yYaeMbIX BEIIECTB U XUMHUECKUX
peakuui.

2) 6a30BbIe HCCIIEAOBATEIBLCKUE AeHCTBHS:
BJIaICTh OCHOBAMHU MCTOJJOB HAYYHOT'O NO3HAHUA BECUIECTB U XUMHUYECCKUX peaKuMﬁ;

(hopMyIHPOBATE 1T U 334a4YH UCCIICAOBAHMSL, UCIIOIE30BATh TOCTABICHHBIC i CAMOCTOSATEIIEHO
c(hopMyIHPOBaHHBIC BOMPOCH! B KAUCCTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI JJ151 (JOPMHUPOBAHUS THIIOTE3BI 10
MIPOBEPKE MPaBUILHOCTH BbICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMU CAMOCTOSTEIBHOTO ITIAHUPOBAHUS U IIPOBEICHUS YUCHHUCCKIX IKCIIEPUMEHTOB,
COBEpPILEHCTBOBATh YMEHHUS HAOMIOATh 32 XO/I0M IIpOIiecca, CAMOCTOSITEIBHO TPOrHO3UPOBATh €r0 PE3YJIbTAT,
hopmynupoBaTh 0000IIEHHUS U BBIBOBI OTHOCUTENILHO TOCTOBEPHOCTH PE3yIbTaTOB UCCIIEIOBAHMS, COCTABIIATh
000CHOBaHHBIN OTYET O MPOJIEITAHHON padoTe;

an06peTaTL OIIBIT y‘leHH‘IeCKOﬁ HCCHCHOBaTCHBCKOﬁ u HpOGKTHOf/‘I ACATCIBbHOCTH, HPOABIIATH CIIOCOOHOCTH U
TOTOBHOCTH K CAMOCTOSATCIIbHOMY INOUCKY METOJOB PCUHICHUSA MMPAKTUICCKUX 3aJla4, IPUMCHCHUIO PA3JIMIHBIX
METOAO0B ITO3HAHUA.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMIHBIX HCTOUYHUKAX HH(pOpManuy (HayqYHO-TIOMYJISIpHAs IUTepaTypa XMMHUIECKOTO
CoJIeprkaHus, CIIpaBOYHBIE TOcOOUsI, pecypchl HTepHeTa), aHaIM3UpOBaTh HH(POPMALNIO pa3IMIHbIX BUIOB U
(hopM npescTaBIeHNs], KpUTHYECKN OLICHUBATH €€ IOCTOBEPHOCTH U HEMPOTHBOPEUNBOCTD;

(I)OpMyJ'H/IpOBaTL 3alpoChl U MPUMECHATL PA3JIMIHBIC METOAbI IIPH MMOUCKE U OT60p€ I/IH(l)OpMaIII/II/I, HCO6XO,Z[HMOI>1 JUIsA
BBITIOJIHCHUSA y‘IC6HHX 3a1a4 OHpCHCJ’IéHHOFO THIIA,

MPHOOPETATh OMBIT UCIOIHL30BaHUS HHHOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHI M Pa3IMUHbIX TTIOUCKOBBIX
CHCTEM;

CaMOCTOSITENIFHO BRIOMPATh ONTHMANBHYIO (hopMy IIpeacTaBIeHns HHPOpMaIH (CXeMBbI, Tpa(uKH, THarpaMMEl,
TaOJIHIIBI, PUCYHKH U IPYTHE);

WCIIONIE30BaTh HAYYHBIH SI3BIK B KAUECTBE CPENICTBA IIPH paboTe C XMMUIECKOI HH(pOpMaIHeil: TIPUMEHSATh
MEXIIpeaMeTHBIE ((PU3HUIecKie U MaTeMaTHIEeCKHe) 3HAKH U CHMBOJIBL, (hOpMYJIBI, a00peBHaTypsl, HOMEHKIATYPY;

HCIIOJIB30BaTh U Hp€06pa3OBI:IBaTI: 3HAaKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATTIAAHOCTHU.



OBaanenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA neiicTBUSIMH:

3aaaBaTb BOMIPOCHI IO CYHIECTBY 06cy>1<)1aeM0171 TCMBI B XO1€ JHUaJIora W/Anu JUCKYCCHH, BBICKA3bIBATh UJCH,
q)OpMyJ'H/IpOBaTL CBOU NPEATIOKECHNA OTHOCUTCIIBHO BBIINIOJIHCHUS HpeﬂﬂO)KeHHOfI 3aJa4u,

BBICTYIIATh C npe3eHTauHe171 PE3YJIbTATOB MO3HABaTEIbHOM ACATCIBHOCTH, MMOJTYUCHHBIX CAMOCTOATECIILHO WU
COBMCCTHO CO CBEPCTHUKAMU MPHU BBIMTOJHCHUU XUMHUYCECKOT'0 SKCIICPUMCEHTA, HpaKTI/I'{eCKOﬁ paGOTLI Io
HCCJIEIOBAaHUIO CBOMCTB HU3y4acMbIX BCUICCTB, pealn3aliun yqe6H0ro MPOCKTa U (bOpMyJ'IPIpOBaTL BBIBOJBI I1O
pe3yiabTaTaM HpOBeI[éHHLIX HCCIIeIOBaHUM HyTéM COrjlacOBaHUS MO3ULIMHI B X0/€ O6cy)KL[eHI/IH u oOMeHa
MHCHHUSIMU.

OBJIalIeHl/Ie YHUBEPCAJBbHBIMHA PETYJAATUBHBIMU HeﬁCTBHHMH:

CaMOCTOSATEIIBHO TNIAHUPOBATH U OCYHIECCTBIIATH CBOIO ITO3HABATEIIBHYIO ACATEIIBHOCTD, OTIPEACIIASL e€ menu u
3aJa4ur, KOHTPOJUPOBATH U IO MEPEC HeO6XO,HI/IMOCTI/I KOPPEKTUPOBATH npeunaraeMLn‘/’I AJITOPUTM JIeicTBUM Inpu
BBITIOJIHCHHU U y‘-IeGHI)IX " UCCIICOO0BATCIIBCKUX 3a1a4, BI:IGI/IpaTL Hanboiee B(b(beKTHBHLIfI crocod ux peuieHus ¢
y‘IéTOM TMOJIYYCHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYCCKUX pCaKnugx;

OCYHICCTBJIATH CAMOKOHTPOJIb cBOCH JACATCIBbHOCTHU HA OCHOBC CaMOaHal/In3a U CaMOOIICHKH.

INPEJMETHBIE PE3YJIbTATBI
10 KJIIACC
IIpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHu4ecKast XUMHs OTPaXKaroT:

c(OpPMUPOBAHHOCTH NMPEJCTABICHUN O XUMUYECKON COCTaBIIMIONMICH €CTECTBEHHO-HAYTHOW KapPTHHBI MHUPa, POIIH
XVMUH B TIO3HAHUHY SIBICHUN IPUPOIBI, B JOPMUPOBAHUN MBIIUICHAS U KyJIbTYpHI INYHOCTH, €€ (PyHKIMOHATHLHON
TPaMOTHOCTH, HEOOXOIUMOM AJISI pELICHHs MPAKTHIECKNX 33134 U 9KOJIOTMIEeCKH 000CHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPHPOHOM Cperie;

BJIaJICHUE CHCTEMOW XUMHYECKNX 3HaHUH, KOTOpast BKIIIOYAET: OCHOBOIIOJIAralole NOHIATHS (XUMHYECKHI
3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGCHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUUECKast
CBSI3b, CTPYKTYpHAas popmyrna (pa3BEpHYyTas U COKpAIIEHHAs ), MOJIb, MOJIIPHAst Macca, MOJISAPHBIA 00BEM,
YIJIEPONHBII CKeNleT, PYHKIMOHANbHAsSI TPYIINA, pauKall, U30MEpPHsl, U30MEPbl, TOMOJIOTUYECKHH Psijl, TOMOJIOTH,
YTIEBOAOPOABI, KHUCIOPOA U a30TCOAEpIKaINe COEAUHEHHSI, MOHOMEP, ITOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COCIMHEHUS ); TCOPHH U 3aKOHBI (TEOPUS CTPOEHHS OpPraHUYECKHX BenecTB A. M.
BytnepoBa, 3aK0H COXpaHEHHSI MAaCCHI BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3bIK XUMUU;
MHPOBO33pEHYECKUE 3HAHNUS, JISKAIINe B OCHOBE TIOHUMAHUS IPUUYNHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH,
(hakTOJIOTHUECKHE CBEICHUS O CBOWCTBAX, COCTABE, IMOJyYeHNH 1 0€30I1aCHOM HCIIOJIb30BaHUH BaXKHEHIIINX
OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JIESITEIEHOCTH YeJIOBEKa;

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKA HOHHTHﬁ, YCTaHaBJIUBATh UX B3aUMOCBA3b,
HCII0JIB30BATh COOTBETCTBYIOIUEC MMOHATHA IPU ONMMUCAHWU COCTaBa, CTPOCHUA U npeBpameHm?l OPraHn4CCKux
COCIMHEHUH,

c(hOopMHPOBAHHOCTH YMEHHUH UCTIOIH30BATh XUMUIECKYIO CHMBOJIHUKY JIJIsI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIEHHOMN) (POpMyIT OpraHnIecKuX BENIECTB M YPaBHEHU XUMUIECKIX PEAKITHH,
W3TrOTaBIMBATh MOJIEIN MOJIEKYJl OPTaHWYECKHUX BEIIECTB JIJISl MILTFOCTPALIMHM UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIIMBATH MPUHAIC)KHOCTh H3YIEHHBIX OPTAHUYECKHUX BEIIECTB 0 MX COCTABY H
CTPOCHUIO K OIIpeeNEHHOMY KIIacCy/TpyIIe COeIMHEHUH (YTIIeBOIOPOIBI, KUCIOPO H a30TCOIEpIKaIIIe
COEIMHEHUS], BRICOKOMOJIEKYJIIPHBIE COCTMHEHNS ), JaBaTh NM Ha3BaHUS [0 CUCTEMATHYECKOW HOMEHKIIAType
(IUPAC), a Tak)e NpUBOANTH TPUBHAJIbHBIE HA3BAHHS OT/AEIBHBIX OPraHUYECKUX BELIECTB (ITHIICH, PO IICH,
alleTHICH, STHJICHTIIMKOIIb, MINIEpHH, (eHoII, popMalblieTu, aleTalbaeru, MypaBbHHAS KHCIIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEApPUHOBAs KUCJIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, IIeJUTI0II03a, TIUIHH);



c(OPMUPOBAHHOCTH YMEHHUSI OTIPEACISITh BH/bl XUMUIECKOW CBSI3M B OPTaHUYECKUX COCAMHEHUAX (OJIMHAPHBIC 1
KpaTHbIE);

C(lJOpMI/IpOBaHHOCTL YMEHU MPUMCHSATH MOJIOKEHUA TECOPHUU CTPOCHHUA OPTaHUYCCKUX BCUICCTB A. M. ByTnepOBa
JUIA 00BICHEHUS 3aBUCUMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHCHHUS MACChl BEIIECTB,

c(hOPMHUPOBAHHOCTh YMCHHI XapaKTePH30BaTh COCTAB, CTPOCHHUE, (DU3UICCKUC M XUMUICCKUE CBOWCTBA TUITHYHBIX
Mpe/ICTaBUTENCH Pa3IMYHBIX KJIaCCOB OPraHMYECKUX BEIIEeCTB (METaH, 3TaH, dTHIEH, MPOMUIICH, alleTUIICH,
Oyranuen-1,3, meTunOyTamueH-1,3, 6€H301, METaHOJ, STAHOI, STHICHTIIUKOJIb, TIUICPUH, (DEHOI, alleTalbICTHI,
MypaBbHUHAs U YKCYCHAsl KUCIIOTHI, NII0K03a, KpaxMaJl, [eJITI0103a, aMUHOYKCYCHAs KUCJIOTA), WILTIOCTPUPOBATh
TEHETUIECKYIO CBSI3b MEXKTy HUMH YPAaBHECHUSAMHU COOTBETCTBYIOMINX XUMHUYECKIX PEaKIIi ¢ MCIIOIE30BaHHEM

CTPYKTYPHBIX (OPMYIT;

CqJOpMI/IpOBaHHOCTL YMCEHUSA XapaKTECPU30BaATb UCTOYHUKHU YTIJICBOAOPOAHOTO ChIPb (He(l)Tb, HpI/IpOZ[HI)Iﬁ ras,
yFOJ'H)), CITOCOOBI UX nepepaGOTKH " MPAaKTUYCCKOC NPUMEHCHNUEC TPOJYKTOB nepepaGOTKH;

c(OpPMUPOBAHHOCTH YMEHUI1 MPOBOANTH BBIYUCIICHHS 10 XUMUYECKUM yPaBHEHHSIM (Macchl, 00bEMa, KOINYecTBa
MCXOHOTO BEIECTBA WK MPOAYKTA PEaKIMu 10 U3BECTHBIM Macce, 00bEMY, KOJINYECTBY OJHOTO U3 UCXOAHBIX
BEIIIECTB WU MPOIYKTOB PEAKIUN);

c(hOPMHUPOBAHHOCTh YMCHHI BIaJICTh CUCTEMOW 3HAHHI 00 OCHOBHBIX METO/IaX HAYYHOTO IMO3HAHMUS,
WCIOJIb3YEMBIX B XUMUU MIPU U3YUESHHUH BEIIECTB M XUMUUECKHUX SIBJICHUH (Ha0II0IeHNe, U3MEPEHUE, SKCTICPUMEHT,
MOJIETUPOBAHUE ), UCTIOJIB30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJISl MPUHSTHUS PEIICHU B KOHKPETHBIX
JKA3HEHHBIX CUTyallUsAX, CBA3AHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOPMHPOBAHHOCTH YMEHHU COOJIOAATH MPaBUIIA MOJIh30BAHUSI XUMHUYCCKON TOCYI0M U Ta00paTOPHBIM
00opyoBaHUEeM, a TaKKe MpaBuiia OOPAIlEHHs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKUHUSMU MO BBHITIOJTHEHUIO
1a60PaTOPHBIX XUMHUUECKHX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUII IUIAHUPOBATH U BBIMIOJIHATh XMMUUECKHN SKCIIEPUMEHT (IPEBPAILCHHUS] OPraHMYECKUX
BCHICCTB IIPpH HAarp€BaHuWu, MOJTYUCHNUC 3TUJICHA U U3YUCHHUC €TO CBOﬁCTB, Ka4Y€CTBCHHBIC PCAKIIUU OPraHUYCCKUX
BCUICCTB, ACHATYypalus 0OeIIKOB IIpy Harp€BaHuu, IBETHLIC pCaKIUn 6GHKOB) B COOTBETCTBHUHU C MIpaBUJIaMH TEXHUKU
6e30MmacHOCTH IIpU OOpaIIeHUH ¢ BEIIECTBAMHU U Ta0OpaTOPHBIM 000pyI0BaHHEM, IPEACTABIATh PE3YJIbTAThI
XMMHYECKOT'0 SKCIIepUMeHTa B (hOpMe 3alMCH YPaBHEHUH COOTBETCTBYIOLIMX PEaKLUi U GOpMyIMpOBaTh BEIBOBI
Ha OCHOBE 9THX Pe3yJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUI1 KPUTHYECKH aHAIN3UPOBATh XMMUYECKYI0 HH(OPMALIUIO, TIOTy4aeMyto U3 pa3HbIX
MCTOYHHKOB (CpelICTBa MaccOBOW HH(pOpMaIu, IHTEpHET U Ipyrux);

c(hOPMHPOBAHHOCTH YMEHHH COOJIOAATH MPABMIIA SKOJOTHYCSCKH [IEIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYIO0BO
JIeATEJIbHOCTH B LIEJISIX COXPaHEHUsI CBOETO 3/I0POBbA U OKPY>KaroUIeH PUPOIHOM Cpelibl, 0CO3HABaTh OMACHOCTh
BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OMPENIETIEHHBIX OPraHMUECKHUX BEIIECTB, TOHUMas cMbIch nokazatesns [TIK,
MOSICHSITh Ha TIPUMEpaxX CIIOCOObl YMEHBIIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOTO BO3JICHCTBHSI HA OpPTraHU3M
YyeJIOBEeKa,

JUISL 06yqa}ou11/1xc51 C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3J0POBbA: YMCHUE TPUMCHATH 3HAHU S 00 OCHOBHBIX
JOCTYIHBIX METOAAX MMO3HAHUA BEUICCTB U XUMHUYICCKHUX ﬂBJ’IeHHﬁ;

JUTS CIIETIBIX 1 CJTA00BUAANINX O0YJAIONTNXCS: YMEHHE UCTIONIB30BaTh PEbe(HO-TOYCUHYIO CHCTEMY 0003HaYeHHI
JI. Bpaiins nms 3anmucu XuMudeckux Gpopmyi.

11 KJIACC
[IpeaMeTHBIE pe3yabpTaThl 0OCBOCHUS Kypca «O0mas 1 HeopraHudecKast XUMHsD» OTPayKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUH: 0 XUMUIECKOH COCTABIISIONIEH €CTECTBEHHO-HAyYHON KapTHHBI MUPA, POIIN
XMMUH B TIO3HAHUH SIBIICHUI IPUPObI, B JOPMUPOBAHUN MBIIUICHNS U KYJIBTYPBI JIHYHOCTH, €€ (QYHKIIMOHAILHON
TPaMOTHOCTH, HEOOXOIMMOM ISl peIeH s MPAaKTHYECKNX 33134 U 9KOJIOIMYeCKH 000CHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U TIPUPOJHON CpeIe;



BIIafICHUE CHCTEMOW XUMHYIECKNX 3HAHNH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIUE MOHITUS (XUMHYECKUH
3JIEMEHT, aTOM, M30TOII, §-, P-, 0- 2IeKTPOHHBIC OPOUTAIIE ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBINH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIFHOCTh, CTEIICHb OKNUCIICHHNS, XUMUUECKas CBsI3b (KOBAJICHTHAsI, HOHHAS,
METaJUTMIECKasi, BOJOPOAHAS), KPHCTAJUINIECKas PEIIETKA, THITBI XUMHUIECKAX PEaKIHUH, pacTBOP, JEKTPOIHUTHI,
HE3JIEKTPOIIUTHI, 3JIEKTPOIUTHIECKAs! JUCCOLMAINS, OKUCIUTENb, BOCCTAHOBHUTEI, CKOPOCTh XUMHIECKOH
pEaKIiy, XUMUIECKOE PaBHOBECHUE); TEOPHH M 3aKOHBI (TEOPHS 3IEKTPOIINTHIECCKON TUCCOIMAIINHN, TEPUOANIECCKUH
3axoH [I. 1. MeHzeneeBa, 3aK0OH COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUS U NPEBPAIEHUs SJHEPTUH IpU
XUMHMYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUIT 361K XUMUH, MUPOBO33PEHUECKUE 3HAHNUS, JIS)KAIIHUE B
OCHOBE ITOHUMaHUsI IPUYNHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (PaKTOJIOT MUECKHE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJIY4YEHUN 1 OE€30IIaCHOM UCIIOIb30BAaHUU BaKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY U
MPaKTUYECKOM NesITeIbHOCTH YeTI0BEeKa;

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IPHU3HAKU HOH)ITPII7[, yCTaHaBJIMUBaTh UX B3aUMOCBA3b,
HCIO0JIb30BAaTh COOTBETCTBYIOIUC MMOHATHSA IPU ONNMCAHUU HEOPTaHNYCCKUX BEIIECTB U UX npeBpameHHﬁ;

c(OpMUPOBAHHOCTH YMEHHI NCTIOIB30BATh XHMHUIECKYIO CHMBOJIMKY AJISI COCTaBICHUS (DOPMYIT BEIIECTB U
ypaBHEHHI XUMHYECKUX peakiui, cucreMaTndeckyro HomeHkiarypy (IUPAC) u tpuBnanbHble Ha3BaHMs
OTJENIbHBIX HEOPTaHMUECKUX BEIIECTB (yrapHbIi a3, yIJIEKUCIHbIH ra3, aMMHaK, raiéHas U3BeCTb, HerameéHas
U3BECTh, MUTHhEBAS COJA, MUPUT U APYTHE);

c(OpPMHUPOBAHHOCTH YMEHUI ONPEAEISATh BAJICHTHOCT M CTENICHb OKUCIICHUS] XUMHUUECKHUX 3JIEMEHTOB B
COEJMHEHUX Pa3IMYHOTO COCTaBa, BUJ XUMHUYIECKOH CBSI3M (KOBaJICHTHAs, HIOHHAs, METAJJIMUECKasi, BOJAOPOIHAs) B
COEJMHEHUX, TUI KPUCTAJUIMYECKON PeIIETKH KOHKPETHOTO BEIIeCTBa (ATOMHasl, MOJICKYJIsIpHasi, HOHHAS,
MeTaJuIn4ecKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpax HEOPTaHMUECKUX COEIUHEHHH;

c(OpPMUPOBAHHOCTh YMEHUI1 yCTAaHABIMBATh PHHAJICKHOCTh HEOPTaHUIECKUX BELIECTB 10 UX COCTaBY K
orpeIeIEHHOMY KJlacCy/TpyIiIe COeANHEHUH (IIPOCThIe BEllleCTBA — METAJUIBI M HEMETaJUIbl, OKCH/IbI, OCHOBaHHUS,
KUCIIOTHI, aM(OTEPHbIE TUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTH YMEHHIT PACKPBIBATH CMBICII TIEpHOIMIecKoTo 3aKoHa J]. V. MeHzneneeBa n 1eMOHCTPUPOBATH
€ro CUCTEeMaTH3UPYIOILYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUH;

c(hOpMHUPOBAHHOCTh YMCHHI XapaKTePH30BaTh SJICKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX 3JIeMEHTOB 1—4
neproioB [leproandeckoii cucteMsl xumudeckux 3nemeHToB 1. Y. MeneneeBa, HCHONB3ysI MOHATHS «S-, P-, d-
JJEKTPOHHBIE OPOUTATIIY, «IHEPTETHUECKIE YPOBHINY», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOVCTB
XUMHNYCCKHUX JJIEMEHTOB U UX COGI[I/IHEHI/Iﬁ Mo nepuogamM u rpynram Hepno,unqecxoﬁ CUCTEMBbI XUMHUUYCCKUX
anemenToB JI. . Menneneena;

c(OpPMUPOBAHHOCTH YMEHHUI XapaKTepHU30BaTh (OMHMCHIBATH) OOIINE XMMUYECKHE CBOHCTBA HEOPTaHNIECKIX
BEILIECTB Pa3INYHBIX KIACCOB, MOJTBEP>KAATh CYIIECTBOBAHNE T€HETHUECKON CBA3M MEX/ly HEOPTaHHIECKUMHU
BEIIIECTBAMH C TIOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

c(OpPMHUPOBAHHOCTH YMEHUSI KIIACCU(PHUIIMPOBATH XUMUUECKHE PEAKIINH 110 PA3IMYHBIM NPU3HAKAM (YUCITY U
COCTaBY PEarnpyrolix BEIIECTB, TEIUIOBOMY 3P (EKTY peakiiii, U3MEHEHHUIO CTETICHEH OKUCIICHHUS JJIEMEHTOB,
00paTUMOCTH peaKIMy, yJYacTHIO KaTalu3aTropa);

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ COCTABJISITh YPAaBHCHUA pCaKHI/Iﬁ Ppa3JIMYHbIX TUIIOB, ITOJHBIC U COKpaIlIéHHLIe
YpaBHCHUA peaKuHﬁ HOHHOI'O 06MCHa, YUuThIBasd yCJIOBUS, IIPHU KOTOPBIX 9TU PCAKIIUN UAYT N0 KOHLA,

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ MMPOBOAUTH pCaKIUK, NOATBECPIKAAIOIINEC Ka4eCTBCHHEBIH COCTaB Ppa3JIMYHbIX
HCOPraHNYCCKNX BCHICCTB, paCllO3HABATL ONIBITHBIM l'[yTéM HOHBI, IPUCYTCTBYIOLIUEC B BOJAHBIX PACTBOpPAX
HCOPraHNYCCKUX BCIICCTB;

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ PaCKpbIBaTh CYIIHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKIII/Iﬁ oCpeaACTBOM
COCTABJICHUS 3JICKTPOHHOTO OajaHca 3THX peaxum‘/i;

c(hOpMHUPOBAHHOCTH YMEHHUH OOBSICHATH 3aBICHMOCTh CKOPOCTH XHMHUYECKOH PEaKIH OT PA3INIHBIX (PaKTOPOB;
XapakTep CMEUICHNS XUMUYECKOT0 PABHOBECHS B 3aBUCHMOCTH OT BHelrHero Bo3aencTus (mpuHiwn Jle [laTtense);



c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh XUMHUIECKHIE MPOIIECCHI, JISKAIINE B OCHOBE MPOMBIIIJICHHOTO
TIOJTY9YEHHUS CEPHOH KUCIOTHI, aMMHaKa, a TakXKe C(OPMUPOBAHHOCTH MPEICTABICHIH 00 OOIINX HAYIHBIX
MPUHIAIAX U 9KOJOTHYECKHUX MPoOIeMax XUMHUIECKOTO MTPOU3BOJICTBA;

c(OPMUPOBAHHOCTH YMEHUIT IPOBOANTH BBIYHUCIICHHS C UCTIOJIb30BAHMEM TTOHSATHS «MaccoBas JO0JISl BELIECTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHHH Ta30B PH XMMHYECKHUX PEAKIIIX, MacChl BENIECTBA WM 00BbEMa ra3oB 110
M3BECTHOMY KOJIMYIECTBY BELIECTBA, MACCE MM 00BEMY OJJHOTO M3 YIACTBYIOIIMX B PEAKI[UH BEIECTB, TETNIOBOTO
3¢ dexTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHNUS MacChl BEIIECTB, IPEBPAIICHHS U COXPAaHEHUSI SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIONATh IPaBHJiIa MOJIB30BAHUS XMMUUECKOH MOCYI0H M J1aO0paTOpHBIM
000pyIOBaHHUEM, a TAKXKE IPaBHUiIa OOPAIIEHHS C BEIIECTBAMH B COOTBETCTBHHU C HHCTPYKIHUSIMH TI0 BBITTOJTHEHHUIO
7a00PaTOPHBIX XUMUUYECKHUX OTIBITOB;

c(hOpPMUPOBAHHOCTH YMEHHII IUIAHUPOBATH M BHIIIOJIHATH XMMUYECKHI SKCIIEPUMEHT (pa3Io’KeHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KaTalIu3aTopa, ONpeAEICHUE CPeibl pACTBOPOB BELIECTB C MIOMOIIBIO YHUBEPCATIBHOTO
MHJMKATOpPa, BIMSHNC Pa3INIHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKON PEAKINH, PEaKIIni HOHHOTO OOMEHa,
Ka4eCTBEHHbIC PEaKIMU Ha Cysb(at-, KapOOHAT- U XJIOPHUI-aHUOHBI, HAa KATHOH aMMOHUS, PELIICHHUE
9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTamis» 1 «HeMeTannshy) B COOTBETCTBUHM C NTPABHIIAMH TEXHUKH
6e30macHOCTH NpH OOpAICHNH C BELIECTBAMH 1 JIAOOPaTOPHBIM 000PYIOBAaHHEM, IPEACTABIISTH PE3yIbTaThI
XMMHUYECKOTO SKCIIEPUMEHTa B ()OpPME 3aIMCH YPABHECHUH COOTBETCTBYIOLINX PEAKIUHA U (JOpMyInpoOBaTh BEIBOABI
Ha OCHOBE 3THX PE3YNbTaTOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUECKH aHAIN3UPOBATH XUMUYECKYI0 HH(OPMALIHIO, TTOJTy4aeMyI0 U3 Pa3sHbIX
HCTOYHHKOB (CPEIICTBAa MACCOBOH KOMMYHHKAINH, VIHTEpHET 1 IpyTHX);

c(OpMUPOBAHHOCTH YMEHUIT COOIONATH PaBHiIa SKOJIOTUIECKH LIEIeCO00Pa3HOTo MOBEIEHHS B OBITY U TPYIOBOM
JIEATEIIFHOCTH B LIENISX COXPAHEHMS CBOETO 3/10POBbS M OKPYKAIOIIEH MPUPOIHON Cpe/ibl, 0CO3HABATH ONTACHOCTb
BO3JICHCTBYSI Ha ’KMBBIE OPTraHU3MBbI OPE/ICNIEHHBIX BEIIECTB, IIOHNMast cMblca rokasatens [1/IK, mosicuaTs Ha
MPUMEPAX CIOCOOBI yMEHBIICHHUS U MPEIOTBPAILICHNSI UX BPETHOTO BO3/ICHCTBIUS HA OPTaHU3M YEJIOBEKa;

JUIA 06yqaronmxc;1 C OrpaHUYCHHBIMHU BO3MOXKHOCTAMU 3J0POBbs: YMCHUC NIPUMCHATL 3HAHUA 00 OCHOBHBIX
JAOCTYIHBIX METOAAX MO3HAHU BCIHICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CJICTIBIX M CJIA0OBUIAIIMX OOY4YarOLIMXCS: YMEHUE HCI0JIB30BaTh pelibe()HO-TOUEUHYIO CHCTEMY 0003HauCHUH
J1. Bpaiins muist 3ammMcy XUMHISCKIX (POPMYIL.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC

Hanmenopanue |_K0an4ecTBo yacos

Ne n/n| pazienon i Tem JJIeKTPOHHBIE (U (pPpOBHIE)
2 p Kourpoabusie| IpakTuueckue| ogpazoparensnbie pecypen

Bcero
nporpamMmel padoThI pa6oTnI

Pazgen 1. TeopeTuyeckne 0CHOBbI OPraHMYeCKOH XMMHH

IIpenmer
OpraHnYecKou
1.1 z:ﬂvi)l/:;;;eopﬂﬂ 3 Bubnuoreka
' P IIOK https://myschool.edu.ru/
OpraHUYECKHUX

coeuHeHuN A.
M. BytnepoBa

| Wroro no pazgeny | 3 | |

| Pasnea 2. YrieBoaopoabl |

[IpenensHble Bubnuoreka

21 YIJIEBOIOPOJIBI IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/

| — aJIKaHbl |

Henpenensubie
YTJICBONOPO/EL: Bubmmoteka
2.2 AJIKCHEL, 6 1 IIOK https://myschool.edu.ru/
aJIKaInCHBI,
AJIKUHBI
23 Apomatndeckue 2 Bubmmoteka
' YIJIEBOIOPOIBI I{OK https://myschool.edu.ru/
[Ipuponusie
HUCTOYHHUKH
24 YIJIEBOAOPOIOB 3 1 bummorexa
) X LOK https://myschool.edu.ru/
nepepaboTka
| Hroro no paszeiy | 13 | |

| Pasnea 3. Kucjaopoacoaep:kammue opranndeckue coelMHeHUs

Bubnnoreka
- Comprit Benon 3 IOK https://myschool.edu.ru/
ANLIeruasl.
KapOonossie
3.2 KHUCJIOTBI 7 1 Bubnuoreka
CrOKHBIE LOK https://myschool.edu.ru/
2¢hUpHI
Bubnuoreka
5 | Yoo ° ! LIOK https://myschool.edu.ru/
| Wroro no pasgeny | 13 | |

| Pasnea 4. Azorcoaep:kamme opranmyecKue coelMHEeHUs

AMMWHEL
41 AMUHOKHUCIIOTBI 3 bubnnorexa
. . IOK https://myschool.edu.ru/
Bbenkn
| Hroro mo paznmery | 3 | |

| Pasnea 5. BbicokoMoJieKyJISIpHbIE COeIMHEHMS

IInacTmaccel.
5.1 Kayuyku 2 Bbubnmoreka
. Bonoma. IOK https://myschool.edu.ru/
| Wroro no pazgeny | 2 |
OBILEE
KOJIMYECTBO
YACOB [0 34 2 2
ITPOTPAMME
11 KJJACC
| | Haunmenopanue | KOJIHYECTBO YacOB
Ne n/n| pasnenos u Tem JJekTpoHHbIe (HH(POBHIE)
- Beero Konrpoabsnsie| IIpakTuyeckne 06pa3oBaTebHbIE PecypPehl
NPOrpaMMbI paGoTHI padoTHI

Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMU

11

Crpoenue
aTOMOB.
[lepuoauueckuit

3aKOH U

Bbubnnoreka
LOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KJ1acCH(QUKAITUI

Ilepuonnueckas
crucTeMa
XUMHUYCCKHUX
anemenToB 1. U.
Menneneesa
Crpoenne
12 BEILIECTBA. 4 Bubnuoreka
' Msuoroo6pasue LIOK https://myschool.edu.ru/
BCIIIECTB
13 XUMHUYECKHUE 6 1 bubnnoreka
' peakuu IIOK https://myschool.edu.ru/
Hroro o paszaen 13 bubmorexa
pasaeiy LOK https://myschool.edu.ru/
Pazgen 2. Heopranuyeckas XuMus
bubnnoreka
21 Meraisi 6 ITOK https://myschool.edu.ru/
bubanoreka
2.2 Hemeranet 9 1 IIOK https://myschool.edu.ru/
CBs3b
23 HEOpraHwieckux| Bubnuoreka
' U OPraHUYECKUX IIOK https://myschool.edu.ru/
BEILIECTB
Hroro no pasnmen 17 bubsmorexa
pasiely LIOK https://myschool.edu.ru/
| Paznen 3. Xumus ¥ JKuU3Hb
Bubnnorexa
31| Xt | 4 110K https://myschool.edu.ru/
| Hroro mo paznmery | 4
OBIIEE
KOJIMYECTBO 34 2
YACOB IIO
TTPOIT'PAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC
KoaudecTBo
Ne n/n| Tema ypoxa q2COB JyieKTpoHHbIE IUPOBHIE
o0pa3oBare/ibHbIE pecypchl
Bcero Hara
IIpenmer opranuueckoit
1 XUMHUH, e 1 Bubnnorexa
BO3HUKHOBEHUE, LIOK https://myschool.edu.ru/
pa3BUTHE U 3HAYCHHE
Teopus cTpoenus
OpraHUYECKHUX
. bubnnorexa
2 COCHIHCHITH A M. 1 LIOK https://myschool.edu.ru/
Bytneposa, eé
OCHOBHEIE IOJIOKEHUS
3 [IpencraBnenue o 1 bubnnorexa

ITOK https://myschool.edu.ru/
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OpPTaHUYECKHX BEIIECTB.
Howmenknatypa
(cucremMarnveckas) u
TpPHUBHAJIbHBIC HA3BaHUS
OpPTaHUYECKHX BEHICCTB

ANKaHBI: COCTaB U

4 CTDOCHIG Bubmmoreka
P ’ . LIOK https://myschool.edu.ru/

TOMOJIOTHUYECKHUH PsII
Meran u 3TaH — BuGnuorexa

5 MPOCTEHIIIE LIOK https://myschool.edu.ru/
IIPEJCTABUTEIIN AJIKAHOB

6 AJIKEeHBI: COCTaB U bubanoreka
CTPOCHUE, CBOWCTBA ITOK https://myschool.edu.ru/
OTuUNeH U NPONMIeH — Bubmorexa

! MPOCTCHILIHE LIOK https://myschool.edu.ru/
IIPEICTABUTEIIN AJIKEHOB
[pakTuyeckas padora

8 Ne 1. «JTony4enwue bubnnoreka
STHUJICHA U M3YYEHHE €r0 LIOK https://myschool.edu.ru/
CBOMCTBY
Anxanuensl. byranuen-
1,3 u meTunOyTagueH- EubmoTexa

9 1,3. Hostyscnue LIOK https://myschool.edu.ru/
CHUHTETHYECKOTO
Kay4dyKa U pe3UHbI
AJIKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTMYECKUHN P bubnuoreka
AueTuies — LIOK https://myschool.edu.ru/
NpoCTeNInii
IIPEICTaBUTEIb ATKMHOB
Brruncnenus no BuGnuorexa

1 YPABHCHUIO LIOK https://myschool.edu.ru/
XUMHUYECKON peakluu
ApeHsl: 6eH301 1 Eubimorexa

12 Toxryoul. TOKCHIHOCTE LIOK https://myschool.edu.ru/
apeHoB
I'enernyeckas cBs3b

13 YIJIEBOAOPOJIOB, bubmmoreka
MPUHAUISKAIIUX K LIOK https://myschool.edu.ru/
pa3JIMYHBIM KJ1accaM
[IpupoaHble HICTOUHUKHI
yIJI€BOAOPOAOB:
NIPUPOAHBIH ra3 u BuGanorexa

14 MONYTHHIE HEQTAHIC IIOK https://myschool.edu.ru/
ras3sl, HeQThb 1
MIPOJYKTHI €€
nepepaboTKu
IIpupoaHble HCTOUHUKHI
YTIEBOIOPOIOB:
NIPUPOAHBIN ra3 u BuGnmorexa

15 HONYTHEIC HEQTAHbIE LIOK https://myschool.edu.ru/
rasbl, HeTh 1
IIPOJYKTBI €€
nepepaboTKu

16 | KonrponbHas pabora r[0| | bubanoreka
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pasueny LIOK https://myschool.edu.ru/
«YTIeBogopOabDY
[Ipenenbuble
17 OJTHOATOMHBIE CIIHPTHI: Bubmmoreka
METAHOJI ¥ STAHOJL. IHOK https://myschool.edu.ru/
BonopoaHas cBs3b
MHoroaToMHble
18 CIIUPTHI: STUICHTIIUKOIH bubmorexa
" mlime'pnﬂ LIOK https://myschool.edu.ru/
®eHoul: cTpoeHue
19 MOJICKYJIBI, (PH3UUCCKUC bubanoreka
U XUMHYECKUE LIOK https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHE
|
aug’TaHmﬂemﬂﬂ Ateron LIOK https://myschool.edu.ru/
OIHOOCHOBHEIE
21 IIpeebHbIE bubnuoreka
KapOOHOBBIE KHUCIIOTHI: LIOK https://myschool.edu.ru/
MypaBbUHAS U YKCyCHas
[IpakTrueckas pabora
22 Ne 2. «CoiicTBa Bubmmoreka
pacTBopa yKCyCHOM LIOK https://myschool.edu.ru/
KHCJIOTBD)
CreapuHoBas u
OJIEMHOBAs KUCIIOTHI,
23 KaK MpeJCTaBUTEIU Bubmiorexa
BEICITX KAPGOHOBEIX LIOK https://myschool.edu.ru/
KHCJIOT
Mpbuia kak conu
24 BBICIINX KapOOHOBBIX bubnmoreka
KHCJIOT, UX MOIOLIEE LIOK https://myschool.edu.ru/
JelicTBUE
CnoxHble 3pHpBI Kak
TpOM3BOSHEIC Bbubmmorexa
25 ;122%‘;2:’3523?; LIOK https://myschool.edu.ru/
3¢pupoB
Kupsr: runponus,
26 MIpUMEHEHNE, bubmmoreka
Ouosoruveckas poiib LIOK https://myschool.edu.ru/
KHPOB
YrneBojsl: COCTaB,
KIIacCH(UKAIHSL.
27 Baxwneiinme Bbubmmoreka
MpeNCTaBUTENH: IIOK https://myschool.edu.ru/
TII0K03a, PPyKTO3a,
caxaposa
PHPOZL LIOK https://myschool.edu.ru/
MOJIMMEPBI
Kontpomnsnas pabora mo
29 Eiaéfce;g oJicoepKallre bubmorexa
ps://myschool.edu.ru
OpFaHI/I‘feCIIl(I/IGH e OK https:// hool.edu.ru/

COCOUHCHU A
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30

AMUHBI: METHJIAMUH U
AHUJINH

bubnuoreka
ITOK https://myschool.edu.ru/

31

AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYecKHe
COEIMHEHUS, NX
OHOJIOTHUECKOE
3Hauenue. [lenTuas

Bubnnorexa
IHOK https://myschool.edu.ru/

32

Benku xak npupoaHble
BBICOKOMOJIEKYJIIPHbIE
COETMHEHUS

bubnnorexa
LIOK https://myschool.edu.ru/

33

OCHOBHBIE OHATHS
XUMHUH
BBICOKOMOJICKYJISIPHBIX
COCTMHEHUI

bubnnorexa
LIOK https://myschool.edu.ru/

34

OCHOBHBIE METOJIBI
CHHTE3a
BBICOKOMOJICKYIIAPHBIX
COEIMHEHUH.
[TmacT™Maccel, KayqyKH,
BOJIOKHA

bubnnorexa
LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

34

11 KJIACC

Ne n/m

Tema ypoka

KoanuecTBo
4acoB

Bcero

Jdara
H3y4YeHHusI

DJleKTpOHHBbIe HU(POBBIE
o0pa3oBaTe/bHbIe pecypchl

XHAMHAYECKUH DJIEMEHT.
AtoM. DneKTpoHHast
KOH(HUTypanus aTOMOB

bubnuoreka
LIOK https://myschool.edu.ru/

[lepuoauueckuii 3aKoH u
[epuonndeckas cucrema
XUMHUYECKHUX 3JIEMEHTOB /[].
. MenneneeBa, ux CBS3b
C COBPEMEHHOI1 Teopuei
CTPOEHUSI aTOMOB

bubnuorexa
LIOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
H3MEHEHHUS CBOICTB
XMMHYECKUX DJIEMEHTOB U
HUX COEIUHEHUH 1O
rpymnmnam u nepuojam.
3HaueHHue
MEPUOJUYECKOI0 3aKOHA U
CHCTEMBI XHUMHUYECKUX
snementoB J[. 1.
MenieneeBa B pa3BUTHU
HayKH

bubnnoteka
LIOK https://myschool.edu.ru/

CtpoeHue BeliecTsa.
XumMmuueckas CBsA3b, €&
BUAbI, MCXaHHU3MBbI
00pa3zoBaHusl KOBAJIEHTHOM
cBsi3u. BosopoHasi cBsi3b

Bbubnnorexa
LIOK https://myschool.edu.ru/
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BanenTtHOCTS.
DNEKTPOOTPUIIATEIILHOCTD.
CreneHp OKHUCIICHHUS.
BemecTBa MoneKynsspHOro
1 HEMOJIEKYJISIPHOTO
CTPOCHUS

BubnnoTrexa
ITOK https://myschool.edu.ru/

ITonsaTue o quCIEPCHBIX
cucreMax. McTuHHbIE U
KOJIJIOUJHBIE PACTBOPHI.
MaccoBas 107151 BelecTBa
B pacTBoOpe

bubnnoTeka
LIOK https://myschool.edu.ru/

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHMYECKUX
COEIMHEHUH.
I'enermaeckas cBsI3b
HEOPTaHMYECKUX BEIIECTB,
Pa3IHIHBIX KIACCOB

BubnnoTrexa
ITOK https://myschool.edu.ru/

Krnaccudpukarms
XAMHUYECKHUX PEaKIUi B
HEOPTaHMYECKOW U
OpPraHUYECKON XUMHH.
3aK0H COXpaHEHUS MacChl
BEIIECTB; 3aKOH
COXpaHEeHUs U
MIpEeBPAILEHUS DHEPTUU
TIPU XUMUIECKUAX
peaxImsIx

bubnnorexa
LIOK https://myschool.edu.ru/

CKOpOCTh peakIuy.
OOpaTuMBble peaKknuu.
XUMHYECKOE paBHOBECHE

bubnunoreka
LIOK https://myschool.edu.ru/

10

[pakTraeckas pabora Ne
1. «BaustHue pa3iauyuHbIX
(haKTOpOB Ha CKOPOCTH
XMMHUUYECKOH peaKnm»

bubnnoTeka
LIOK https://myschool.edu.ru/

11

DIeKTpOIUTHIECKAS
nucconmanus. ITousitue o
BOJIOPOJTHOM TIOKa3aTee
(pH) pactBopa. Peaknuun
HOHHOTO 0OOMeHa.
I'maponu3s opraHuyecKux u
HCOPraHMYCCKNUX BEUICCTB

bubnuorexa
LIOK https://myschool.edu.ru/

12

OxucauTensHo-
BOCCTaHOBHTEIIbHBIC
peaknuu. [Tonsarue 06
JIEKTPOJIM3E PACIIaBOB U
pacTBOpOB conelt

bubnnoTeka
LIOK https://myschool.edu.ru/

13

Konrponbnas pabora 1o
pasgeny «Teoperndeckue
OCHOBBI XUMHM

bubnnoteka
LIOK https://myschool.edu.ru/

14

MerTaJuibl, MX MOJI0KEHHE
B [lepuoguueckoit
CHCTEMEC XMMHWYCCKHUX
anemenToB /. 1.
Menneneesa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mme
¢u3ngecKne CBONCTBA

BubnnoTrexa
LIOK https://myschool.edu.ru/
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MCTAJJLIOB

CniaBbl METAIIOB.

15 DIIEKTPOXUMHUYECKHH PsL bubmorexa
p N PR IIOK https://myschool.edu.ru/
HaTPsHKCHAH METAJJIOB
XUMHYECKHE CBOHMCTBA
Ba)KHCHIIIMX METAJIJIOB
16 (maTpuit, Kamuii, KaIpIHi bubmorexa
N > ’ ILIOK https://myschool.edu.ru/
MarHui, aJlOMUHUN) 1 UX
COCAUHEHUM
XHUMHYECKHE CBOMCTBA
17 XpoMma, MEeIId U UX Eubmiorexa
> LIOK https://myschool.edu.ru/
COEIMHECHUM
XHUMHYECKUE CBOMCTBA
18 IIMHKA, JKeJe3a U UX Eubmiorexa
’ N LIOK https://myschool.edu.ru/
COEIMHECHUM
[MpakTuyeckas pabora Ne
2. "Pemenue
19 DKCIIEpUMEHTAIBHBIX bubnnorexa
p LIOK https://myschool.edu.ru/
3a71a4 110 TEME
«MeTtamae»"
Hewmeramiel, nx
MIOJIOXKEHHE B
Ilepnonuyeckoi cucteMe
20 XI/IISI/I‘I?CKI/IX 3JeMEeHTOB [] bubsmorexa
) LIOK https://myschool.edu.ru/
W. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB
dusznyecKue CBOMCTBA
HEMETaJIOB. AJJIOTPOIHS
21 HEMETAJJIOB (Ha IpUMepe bubmorexa
prmep LIOK https://myschool.edu.ru/
KHCIIOPO/Ia, CEPHI,
¢docdopa u yriepoaa)
XHUMHYECKHE CBOMCTBA
22 rajoreHoB, CEphl U UX bubnnorexa
» ¢eP LIOK https://myschool.edu.ru/
COEIMHEHNH
XHAMHUYECKUE CBOMCTBA
23 a3ora, pocodpa u ux Eubmiorexa
’ . LIOK https://myschool.edu.ru/
COEIMHEHNH
XHAMHYECKUE CBOMCTBA
24 TIIEpOaa, KPEMHUS B UX Eubmiorexa
y > LIOK https://myschool.edu.ru/
COEIMHEHNH
[Ipumenenue BaxkHeHILIUX
25 HEMETAJIJIOB U UX Eubmiorexa
. LIOK https://myschool.edu.ru/
COEIMHEHNH
O6001EeHNE U
CUCTEMAaTHU3alMs 3HAaHUH
no TeMe «Hemeramanry.
26 Brrancnenns mo bubnuoreka
YpaBHEHHUSIM XHMHUUYECKHX IIOK https://myschool.edu.ru/
peaxkuuii u
TEPMOXUMHUIECKHE
pacy€Thl
[MpakTryeckas pabora Ne
27 3. «Pemenue bubnunoreka

OKCIICPUMEHTAJIbHBIX
3aJa4 I10 TCMC

ITOK https://myschool.edu.ru/
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"HemeTamisr"»

KonTponbHas padbota mo
bubnmoTeka
28 TeMaM «MeTauisl» 1 1 )
IIOK https://myschool.edu.ru/
«Hewmeramib»
Heopranuueckue u
29 OpTaHUYECKHE KUCIOTHL. 1 bubnmoTeka
Heopranuueckue u LIOK https://myschool.edu.ru/
OpraHUYeCKHEe OCHOBAHU
AwmdoTepHbIe
HEOpraHu4YecKue u
o | e 1
A ) LIOK https://myschool.edu.ru/
I'enetnyeckas cBs3b
HEOPTaHMYECKUX U
OpPraHUYECKUX BEIICCTB
Ponp xumuu B
obecreueHIN
31 JKOJIOTHYECKOM, 1 bubnunoreka
SHEPreTUUECKON U LIOK https://myschool.edu.ru/
MUIIICBOM OE30TTaCHOCTH,
Pa3BUTHH MEIHUITTHBI
[pencraBnenns 06 oOIIX
S el B
p . LIOK https://myschool.edu.ru/
MOJTyYCHHUS BAXKHEHIIINX
BEIIECTB
33 UYenoBek B MUPE BEILLIECTB 1 bubnuoreka
W MaTepUajoB IIOK https://myschool.edu.ru/
34 XuMHs U 310pOBBE 1 bubnuoreka
YyenoBeKa IHOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB 34
110 ITIPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumust, 10 ximace/ Tabpuensia O.C., OOmIecTBO ¢ OrpaHUYEeHHON 0TBETCTBEHHOCThIO «JIPODAY; AKIIHOHEpHOE
obrrectBo «M3natenscTBo «IIpocBereHme
* Xumust, 11 xnace/ T'adpuesnsia O.C., O0mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «JIPODAY; AKIHOHEpHOE
obrrectBo «M3natenscTBo «IIpocBerieHme

METOJUMYECKHUE MATEPHUAJIBI JUISA YYUTEJIA

Beenure 1. O.C.I'abpuensn, I'.I" JIsicoBa «Xumust Meroaudyeckoe nocoone — 6a30Bblii ypoBeHb» - M.: [lpoda 2022
TOT.

2. O.C.I'abpuensa, U.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aavax, ynpaxaeHusx. 11 kmace» — M.: [Ipoda,
2023 ron.

3. O.C.T'abpuensn, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 xmacc: KoHTponbsHBIE 1 IPOBepOYHBIE pabOTHI K
yaebHuKy». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, ['.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knace: HacronpHas kHura uis yautens». Yacts 1 —
M.: poda, 2019 rox.

5. O.C.I'abpuensH, I'.T'.JIsicoBa, A.I'.Beenenckas «Xumus 11 kiacc: HactonpHas kHura s yautelns». Yacte 2 —
M.: Ipoda, 2022 rox.

6. O.C.I'abpuensH, I1.B.Pemeros, 1.I'.OctpoymoBa «3aiaun 1o XMMUH U CIIOCOOBI MX penteHus» - M.: «Ipodar,
2021rom.

7. B.I'. lenncoBa «Xumust 11 xiacc nmoypounslie miansl mo yuyeobnuky O.C.I'abpuensna, I'.I".JIbicoBoi» -
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Bonrorpany Yaurens 2018rom.
8. M.A.Ps6oga, ¥V .IO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmacey, - M.: Dk3amen, 2019r.
9.9. O.C.T'abpuenss, N.I".octpoymMoB «XuUMHUIECKH IKCTIEpUMEHT B mkoie 11 kmace»; - M.: [Ipoda. — 2019 rox.

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

Beemure _ Bremurenamnsiehttp://www.chemnet.ru 'azeta « XuMus» u CalT st yauTens «5 oy Ha ypOK XUMHM»
http://him.1september.ru Equnas xomteknus LIOP: [IpenqmeTHas KoyuteKnus « X AMUSD
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIC SKCTIEPUMEHThI: XuMusi. Komtekius
Poccuiickoro 0611e06pa3oBaTenpHOTO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickas oquMnuaa ImMKOJILHUKOB [0 XUMHA

http://chem.rusolymp.ru Opranudeckas XUMUsL: SICKTPOHHBIA YUeOHUK ISl CPEIAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIEKTPOHHBIN YICOHIK

http://www hemi.nsu.ru OTKpPBITEIN KOJUTEDK: XUMHS

http://www.chemistry.ru JlucTaHIIMOHHAS ONMUMITHA/IA TT0 XUMIH: TSICKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHBII
HPOCKT



