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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XuMuu Ha ypOBHE CpeIHEro o0Iiero oopazoBaHus pazpaboTaHa Ha
ocHoBe DenepabHOrO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
Oenepannn», TpeOOBaHUI K pe3yibTaTaM OCBOeHHUs (enepaibHOl oOpa3zoBaTelbHOU
nmporpaMMmbl  cpeaHero obmiero ob6pazoBanus (POII COQO), mnpencTtaBlieHHBIX B
®denepanbHOM TOCYJapCTBEHHOM oOpaszoBaTenbHOM cTanaapre COO, ¢  yuérom
Konuenuuun mnpenogaBanus y4yeOHOro mpenMera «XuMHs» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickori ®eneparuu, pean3yloNdX OCHOBHBIE 00pa3oBaTEIbHBIC
IIPOTrpaMMBbl, I OCHOBHBIX NOJIOKEHUN «CTpaTernu pa3BUTHs BocnuTaHus B Poccuiickon
®enepannn Ha iepuoa Ao 2025 roga» (Pacnopspkenne [IpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pa0dO0TKe MPOrpaMMbl MO XUMHH, K OMPEACIICHUIO OOIIeH
CTpaTerud OOyuyeHHUs, BOCIUTAHUS U Pa3BUTHS OOYyYaIOLIMXCS CPEICTBAMU y4eOHOTrO
npeamMera «Xumus» st 10—11 kiiaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYaJbHbIE
nosoxkenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJ€H, coepkaHusl, pe3yIbTaToOB
oOy4deHus U TpeOOBaHUM K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB.

Xumuyeckoe oOpa3zoBaHuE, IMOJy4aeMOe€ BBIMYCKHHKaMH 0O0lIeo0pa3oBaTeIbHON
OpraHM3aliy, SBJIAETCS HEOThEMJIEMOW YacThi0 HX 00pa30BaHHOCTH. OHO CIYXKUT
3aBepIIAIOLIUM H3TalloM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJTFOYEBBIX [EHHOCTEH, MPUCYIINX LEIOCTHOW CUCTEME XUMUYECKOr0 00pa3oBaHus. JTU
LIEHHOCTH KacaloTCsl MO3HAHUSI 3aKOHOB MPHUPOJbI, (POPMUPOBAHMS MHUPOBO33PEHUS U
oO011eil KyJIbTyphl YEJIOBEKA, a TAK)KE IKOJIOTMYECKH 000OCHOBAHHOT'O OTHOIIEHUSI K CBOEMY
3I0POBBIO U MPUPOJIHOM cpese. Peannsyercs xumuueckoe oOpazoBaHue 00yyaronmuxcs Ha
YpOBHE CpeIHero ooOiero oOpa3oBaHHUs CpeACTBAMH ydeOHOro mpeaMera «XHUMHUD,
COZIEpKAHUE U MOCTPOCHUE KOTOPOIrO OINPEAEIICHbl B MPOrpaMMe MO XUMHH C YYETOM
cnenuduKU HAyKH XUMHH, €€ 3HaYEHUS B TIO3HAHUH MIPUPOJBI U B MAaTEPUAIBHON KUZHU
oOmiecTBa, a Takke € Y4€TOM OOLUX LeNed W MPUHIUIIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpeaHero obmero oOpasoBanusi B Poccuiickoit
®denepanuu.

XUMHS KaK DJIEMEHT CHUCTEMBbl E€CTECTBEHHBIX HAyK WIrpaeT oOco0yl poJib B
COBPEMEHHOHN LMBWIM3AIMK, B CO3JaHUM HOBOM 0a3pl MaTepuaibHOU KynbTypbl. OHa
BHOCHT CBOI1 BKJIaJl B (JOPMUPOBAHKE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHUS, B CO3/JaHHE
[[EJIOCTHOTO MPEICTAaBICHUS 00 OKPYIKAIOIIEM MUPE KaK O €TMHCTBE MPUPOIBI U YETIOBEKA,
KoTopoe ¢opMUpyeTcs B XHMHUU Ha OCHOBE IOHUMAaHUS BEIIECTBEHHOT'O COCTaBa
OKPY’KalOIlIET0 MHUpPa, OCO3HAHUS B3aUMOCBA3M MEXIY CTPOCHHUEM BEIIECTB, HX
CBOMCTBaMHU U BO3MOKHBIMH O0JIACTSIMH IPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYIrMMHU €CTECTBEHHBIMH HayKaMH, XHUMHs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOI KyJIbTYPbl, HEOOXOAMMBIM YCIOBUEM YCIICUTHOTO TPyAa
Y KU3HU KaXJ0ro ujeHa obmiectBa. CoBpeMeHHast XUMUS KaK HayKa co3ujaTelibHas, KaK
HayKa BBICOKUX TEXHOJIOTHI HAIIPaBJICHA HA pPellIeHUE II00ATbHBIX MPOOIEM yCTOUYUBOTO
pa3BUTHUSL 4YEJIOBEUECTBA — CBHIPHEBOM, JHEPreTUYECKOW, IHIIEBOMW, SKOJIOTHYECKOU
0€30MMaCHOCTH M OXPaHbI 37J0POBbSI.

B cootBeTCTBUM C 00MIMMHU LIEISMU U PUHITUTIAME CPETHETO O0IIero 00pa3oBaHuUs
conmepkanue mnpenmera «Xumus» (10—11 xmaccel, 0a30BbIi ypOBEHb H3yuYCHUs)
OPHUEHTHPOBAHO IMPEHMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OOyYaroIINXCH,
HEOOXOAMMYIO MM Uil BBIPAaOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIHEIIHOTO



BKIIIOYCHHS B JKM3Hb COIMYMa, MPOJOJDKEHHSI 00pa30BaHUsl B Pa3IMYHBIX O0JIACTAX, HE
CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHEH.

CocraBasionumu npeameTa « XUMHs SBIIOTCS 0a30Bble Kypcehl — «Opranndeckas
xuMus» U «OO0mas 1 HeopraHMIeckass XUMUs», OCHOBHBIM KOMIOHEHTOM COJCpKaHUS
KOTOPBIX SBIITIOTCS OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH 110 HEOPTaHMIECKOW XUMHH
(c BKJIIOYEHHWEM 3HAaHUU M3 OOIIEH XMMHHM) UM OpraHudyeckol xumuu. dopmupoBaHue
JaHHOM CHCTEMBI 3HAHWU TpU U3YyYECHUH TMpeaMeTa O0eCleYrBaeT BO3MOYKHOCTD
paccMOTpEeHUs] BCEro MHOT000pa3usi BEHIECTB Ha OCHOBE OONIMX IMOHSTHIA, 3aKOHOB H
TEOPUM XUMHH.

Crpykrypa coaepkanusi KypcoB — «Opranmueckas xumusi» u «OOmas u
HEOpraHuvecKass XuMus» chopMrpoBaHa B MPOrpaMMe 0 XMMHHA Ha OCHOBE CUCTEMHOTO
MOJIX0/1a K U3YYCHHIO YIeOHOTO MaTepraia u 00yCIOBIeHa HCTOPUIECKH 000CHOBAaHHBIM
pa3BUTHEM 3HAHWW HA ONPEACNEHHBIX TEOPETUYECKHX YPOBHAX. Tak, B Kypce
OpPTaHMYEeCKOH XUMHH BEIIECTBA PAcCMATPUBAIOTCS HAa YPOBHE KIACCHYECKOW TEOpUHU
CTPOCHHS OpPTaHMYECKUX COCNMHEHHH, a TakKKe Ha YypOBHE CTEPECOXUMHUYCCKUX H
AIIEKTPOHHBIX TPEJCTABICHUN O CTpOeHHMHU BemlecTB. CBeACHUS 00 M3ydaeMbIX B Kypce
BEIIECTBAX MJAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB O CIIOXKHBIX OHOJOTHYECKU
aKTUBHBIX COCOMHEHHMH. B Kypce OpraHmd4eckod XHMHH TIOJYYalOT pa3BHTHE
chopMupoBaHHbIE Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUs TI€pPBOHAYAIbHbBIE
MPEJICTABICHUSI O XWMHUYECKOH CBS3M, KIACCH(PHUKAIMOHHBIX MPH3HAKaX BEIICCTB,
3aBHCHMOCTH CBOMCTB BEUIECTB OT X CTPOCHUS, O XUMUYECKON PEaKIInu.

[Tonx HOBBIM yraomM 3peHUss B InpeaMere «XuMHUsA» 0a30BOro  ypoBHS
paccmaTpuBaeTCcsi M3YyYEHHbII Ha ypOBHE OCHOBHOTrO 00mero o0pa3oBaHuUs
TEOpEeTUYEeCKU MaTepuaid U (aKTOJIOTMUEeCKHE CBEACHMSI O BEIIECTBAX U XMMHUYECKON
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1asi 1 HeopraHu4eckasi XuMus» 00y4yaronumcst
IPEIOCTABISIETCSI BO3MOXKHOCTh OCO3HaTh 3HAUYEHHE [MEPUOJUYECKOr0 3aKOHa C
OOIIETEOPETUUECKUX U METOJOJIOTUYECKUX TO3UIIMMA, TIIyOKe MOHSTh HCTOPUYECKOE
u3MeHeHue (YHKIMHA H3TOro 3akoHa — OT oOoOmarme 10 OOBsICHAONEH U
IPOTHO3UPYIOIIEH.

Enunast cucrema 3HaHUN O BaXHEHIIMX BEHIECTBaX, MX COCTaBE, CTPOCHUHU,
CBOMCTBAX M NPHUMEHEHHH, a TaKkKe O XUMUYECKUX PpEaKIUSAX, HX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTeKaHus JomnonHsercs B Kypcax 10 m 11 kiaccoB sneMeHTaMu
COJIEp’KaHUs, UMEIOIUMHU KYJIbTYPOJOTHYECKUN M MPUKIATHONW XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHH C JPYTMMH HayKamH, pacKphIBalOT e
pOJIb B TIO3HABATEIIBHOW M MPAKTUYECKOM JESATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXCHMsI K IPOIIECCY TBOpPYECTBA B 0OJACTH TEOPUU U TMPAKTUYECKUX
MPWIOKEHU XWMHUU, TOMOTAIOT BBIMTYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIEeMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICINBATH
uHGOpPMAIIMIO ¥ TIPUMEHSTH €€ JUIsl IONOJHEHUS 3HAaHUM, peIIeHUs] HHTEIUIKTYalbHbIX U
HKCHEPUMEHTANBHBIX HCCIIEIOBATEIbCKUX 3a7ad. B memnom coxaepkaHue ydeOHOTO
npeamera «XuUMHs» JaHHOTO YpPOBHSI M3y4YEHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUECKOI OCHOBBI JIJIs1 MOHUMaHUS (PUIOCOPCKUX UICH, TaKHX
KaK:  MaTepuaJlbHO€  €IMHCTBO  HEOPraHWYeCKOro M  OpPraHMYecKkoro  Mupa,
00yCJIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM M CTPOCHHUEM, I103HAaBAEMOCTh
MPUPOIHBIX SIBICHUN MyTEM HKCHEPUMEHTA U PELICHHs] MPOTUBOPEYUIl MEXIY HOBBIMU
(akTaMH U TEOPETUYECKHMHU MPEANOCHUIKAMH, OCO3HAHHE pPOJM XUMHUH B PEIICHUU



AKOJIOTUYECKUX MPOOJIeM, a Takke MpooOsieM cOepexeHUss SHEPreTHUYECKUX PECYPCOB,
CBIPBS, CO31aHUSI HOBBIX TEXHOJOTUN U MaTEpUAJIOB.

B nnane pemienus 3ajad BOCIHMTAHMS, PA3BUTUS M COLUAIM3ALMHN OOyYaromIMXcs
MPUHSATHIE POrPAMMON M0 XUMHUU MOAXO/IbI K OMPEAETICHUIO COACPKAHUS U MOCTPOEHUS
IpeaMeTa NpeaycMaTpuBaOT (POPMUPOBAHHWE YHHUBEPCAIBHBIX YUEOHBIX JIEHCTBUM,
uMeroIuX 0a30BO€ 3HAYEHHE YIS Pa3IUYHbIX BUJOB JESITEIBHOCTHU: PELIEHUS MPOOIeM,
MOUCKa, aHaIu3a U 00paboTku MH(MOpPMAIMK, HEOOXOAUMBIX IJIsi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM M MCCIIEOBATENbCKON JAEATEIbHOCTH, 3aHMMAIOLIEH Ba)XHOE MECTO B
MO3HAHUU XUMHUH.

B nmpakTtuke npenogaBaHus XMMHUH KaK Ha YpOBHE OCHOBHOI'O 00LIEro o0pa3oBaHus,
TaKk U Ha YpPOBHE cpelHero oluiero oOpa3oBaHMs, MPU ONPEAEIECHUU COJEepKaTEIbHON
XapaKTepUCTUKU LeJled HW3ydeHHs TpeAMeTa  HallpaBiIeHHEM IEepPBOCTENEHHON
3HAYUMOCTH TPAAMIIMOHHO MPU3HAETCS (OPMHUPOBAHHME OCHOB XMMHUYECKOW HAayKH Kak
001acTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON JESATENbHOCTH YelOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOYKM 3PEHUS TAKOU
MOJIXOJT K OTNPEJICICHHIO 1IeJIel N3YUeHHsI peMeTa SBISETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS IIaBHBIMH LEJISAMH U3y4YEHHUS TpeaMeTa « XuMUs»
Ha 6azoBoM ypoBHe (10 —11 ki1.) sBAAIOTCS:

e (QopMHpPOBAHHE CHCTEMbl XMMUUYECKHX 3HAHWM KaK Ba)KHEHIIEH cOCTaBIIsIONIEH
€CTECTBEHHO-HayYHOM KAapTUHBI MHpA, B OCHOBE KOTOPOW JI€XKAT KIIIOUEBbIE
NOHATHS, QyHIaMEHTalbHbIE 3aKOHBl U TEOPUHU XUMHUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE U MOHUMAHUE CYLIHOCTH JIOCTYIHBIX 0000IIEHII MUPOBO33PEHYECKOTO
XapakTepa, 03HaKOMJIEHHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHHME M pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX I[O3HAHUS
BELIECTB M XHMHUYECKUX PEaKIHH, HEOOXOAMMBIX IJisi NMPHOOpETEeHUs YMEHUM
OPUEHTHPOBATHCS B MUPE BELIECTB M XUMHUYECKUX SIBJICHHUI, UMEIOIUX MECTO B
IPUPOJE, B IPAKTHUECKON U TIOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUUH U CIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
O0O0BSICHEHUEM XMMHYECKOTO SKCIEPUMEHTa, COOI0/IEHUEM TMpaBuil 06€30MacHOTO
oOpallleHUs ¢ BEIeCTBAMHU.

Hapsimy ¢ stum, coxmepkaTenpHas XapaKTEpUCTHUKA LEJIeHd M 3aJay HU3y4YCHUs
IpeaMeTa B MPOrpaMMe MO0 XMMHUU YTOYHEHAa M CKOPPEKTUpOBaHa B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMU B CHUCTEME cpeaHero oOmiero obOpazoBanus. CerogHs B
MpernojaBaHud XUMHH B OOJibIlIel CTENeHW OTHAETCS NPEANOYTEeHUE MPaKTHUYECKON
KOMITOHEHTE COJIepKaHusi OOy4YeHHs, OPUEHTHUPOBAHHON Ha TOJTOTOBKY BBIMYCKHHKA
o0mreo0pa3oBaTeIbHOW  OpraHW3allid, BJIAJCIONIET0 He Ha0opoM  3HaHUHM, a
(GYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U YMEHUSMH aKTUBHOTO TOTYYSHUS
3HAHUUM U MPUMEHEHHUS UX B pEaJbHOM KU3HU ISl PEIICHHS TPaKTUYECKUX 3a/1a4.

B cBsI3u ¢ 3TUM IpU M3y4EHHMM IpeaMeTa «XHUMHsS» JOMUHHUPYIOUIEE 3HauY€HHE
IPUOOPETAIOT TaKKe LENU U 33/1a4H, KaK:

ajanTanys oOydamomuxcs K YCIOBUSM JMHAMUYHO pa3BUBAIOLIETOCS MHpa,
(dbopMHUpOBaHNE HHTEUIEKTYyaJIbHO PA3BUTOM JIMYHOCTH, FOTOBOW K CamM00Opa30BaHUIO,
COTPYHUYECTBY, CAMOCTOSITEIIbHOMY IPUHATHUIO TPAMOTHBIX PEUIEHUII B KOHKPETHBIX
KU3HEHHBIX CUTYAlIMUSIX, CBA3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

(dopmupoBaHe y 00ydYaroIUXCsl KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHIIHIA),
MMEIOIMX YHUBEPCAIIBHOE 3HAYEHHUE AJIS PA3IMYHBIX BUAOB JESATEIBHOCTU: PELICHUS
npobieM, MOUCKa, aHaau3a v 00padoTKH HHPOPMAIHH, HEOOXOIUMBIX JUISI IPUOOPETeHNUS



OTIBITA JICSITETFHOCTH, KOTOPasi 3aHUMAeT BAKHOE MECTO B TIO3HAHUU XUMUH, a TAKKE JUIS
OLICHKM C TMO3MIMH HKOJIOrMYeCKOM Oe30MacHOCTH XapaKTepa BIMSHUA BELIECTB U
XUMHYECKHX MTPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOJIHYIO CPELLY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAIbHBIX M TBOPYECKHX
crocoOHocTel 00ydYaroIIMXCs: CHOCOOHOCTH CaMOCTOSATEIBHO MNpPUOOpETaTh HOBBIE
3HAHUS TI0 XHMHU B COOTBETCTBUHM C JKM3HCHHBIMH MOTPEOHOCTSIMH, HCIIONIH30BATH
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TOWCKA U aHalTn3a y4eOHOM 1 HAydHO-
MOMYJIAPHON WH(POPMAIIMH XUMHYECKOTO COJICPIKaHUS;

dbopMupoBaHuE M pa3BUTHE Yy OOYYaIOUIMXCS ACCOLMATUBHOIO U JIOTHYECKOIO
MBIIJIEHUS,, HAOMIOAATENIBHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXO/JMMBI, B YaCTHOCTH, TMpH IUIAHUPOBAHWU W TPOBEACHUU XUMHUYECKOTO
IKCIICPUMEHTA;

BOCTIMTaHUE y 00ydarommxcsi yOekIEHHOCTH B TYMaHHUCTHYECKOW HANIPAaBICHHOCTH
XUMHHM, €€ BaXXHOM pOJM B pEUIEHUH TIJIO0AIbHBIX MPOOJeM pPalUOHAIBLHOTO
MPUPOAONOIBL30BAHMS, TIOMOJMHEHHUS] HHEPreTHUECKUX PECypcoB W COXpaHEHUs
MIPUPOJHOTO PAaBHOBECHS, OCO3HAHUSI HEOOXOIMMOCTH OEpEeKHOI0 OTHOUIECHUS K IPUPOJIe
Y CBOEMY 3JI0OPOBBIO, a TAKXKE TPUOOPETCHHUS OTIBITA UCIIOIB30BAHUS MTOYICHHBIX 3HAHUN
IUIE TPUHSATUS TPAMOTHBIX PEIICHWH B CUTYyallUsAX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yuebHOM maHe cpenHero ooiero oopazoBaHMs IpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJUT B COCTaB MpeaMeTHON 06macTu « EcTecTBeHHO-HayUYHBIE TPEAMETHD.

OOwiee 4ucino 4acoB, OTBEAEHHBIX U1 M3YYCHMs] XUMHUHM, Ha 0a30BOM ypOBHE
cpemHero obiiero obpazoBaHusi, coctaBiser 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kimacce — 34 yaca (1 gac B Hezienio).



COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPTTAHNYECKASA XUMUA

TeopeTuyeckue 0OCHOBBI OPraHUYECKOH XUMUH

[Ipeaqmer opranuuyeckol XWMHHU: €€ BO3HHKHOBEHME, Pa3BUTHE M 3HAUYCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOEHHSI OPraHUuYEeCKUX COEUHEHUN
A. M. bytnepoBa, e€ ocHOBHbIE MOJOKEHUsS. CTpYKTypHBIE (OPMYJIBI OPraHUYECKUX
BeecTB. ['omonorus, noMepusi. XumMudeckasi CBA3b B OPraHMYECKUX COCIUHEHUSAX —
OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenue o kinaccupuKaluU OpraHudyeckux BemiecTB. HomeHkiatypa
OpraHWYECKUX COCAMHEHUN (CucTeMaThueckas) U TpUBUAJIbHBIC HA3BaHUS Ba)KHEUIIIHNX
Mpe/icTaBUTENEN KJIaCCOB OPraHUYECKUX BELIECTB.

OKCIepUMEHTAIbHBIE METOJbl M3YyYCHUs] BEIIECTB M HMX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu OpPraHMYeCKHX BEUIECTB M MaTepHallaMM Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEUIECTB, HAOMIOJIECHUE U  OINHCaHUe
JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAHNYECKUX BEIIECTB MPU HarpeBaHUU
(nnaBneHue, oOyriaMBaHUE U TOPEHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM psia. MeTaH U 3TaH — NpocTeHIne
IPEJICTAaBUTEIN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOWCTBA (peakiuu 3aMelIeHUsl U
TOpeHUs ), HAXOXKJECHUE B IPUPO/IC, MTOJIyYeHHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHMYECKHH psii. DTHIEH M NPONWIEH —
IpOCTEHIINE MPEeJICTaBUTENN AIKEHOB: (DU3MUYECKHEe U XUMUYECKHUE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALMU, OKHUCIEHUS U TMOJIUMEPU3AIIHH),
NOJTyYeHUE U TPUMEHEHHE.

Anxkanuensl: OytaaweH-1,3 u MerwnOyraaweH-1,3: cTpoeHHE, BaKHEUIINE
XMMHYECKHe CBOMCTBA (peakuus nonuMepusannn). [lomydeHne CHHTETHYECKOTo KayuyKa
U PE3UHBIL.

AJKUHBI: COCTaB M OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUNA psii. AICTHIIEH —
MPOCTEUIINI TIPEICTABUTENh AJTKWHOB: COCTaB, CTpPOEHUE, PU3NYECKHE U XUMUYECKUE
CBOICTBA (peaKIuu THAPUPOBAHNS, TaJIOTEHUPOBAHUS, TUPATALIUN, TOPEHUS ), TOTyUYCHUE
U IPUMEHEHHE.

Apenbl. benson: cocta, cTpoeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBaHUSI W HUTPOBAHUS), TOJNy4eHHWE U TpUMEHeHue. Toayon: cocmas,
cmpoeHue, @u3uyeckue U XUMUYeCKue Ce0UCmea (peakyuu 2an02eHUpo8aHus u
HUMPOBAHUs1), noaydenue u npumeHenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b
MEXy YIJIEBOJOPOAaMH, MPUHAAIEKAIIUMHI K PAa3IMYHbIM KJIaCCaM.

[IpupoaHble UCTOUYHUKH YTIIEBOIOPOAOB. [IpuponHelii ra3 u nomyTHbIe HETIHBIC
ra3el. HedTs u €€ npoucxoxnenne. CrocoObl nepepaboTku HEPTH: TIEpPEeroHKa, KPEKUHT
(TepMuYecKui, KaTadUTHUeCKwii), mnupoiu3. I[IpoaykTel mepepaboTku HEPTH, HX
MPUMEHEHHE B TPOMBINUJICHHOCTH M B ObITy. KaMeHHBI yroinb W NPOAYKTHI €ro
nepepaboTKH.

OKCIEpUMEHTANIbHBIE METOAbl H3YyUYEHHs] BEIIECTB M HMX [PEBPAILCHUI:
O3HaKOMJICHHE ¢ O0pasllamMH IUIacTMAacC, KaydyKoB WM pe3uHbl, Koyuekunu «Hedtb» u



«Yronp», MOAECTUPOBAHME MOJIEKYJ YIJIEBOJAOPOJOB U  TallOT€HONPOU3BOHBIX,
MIPOBE/ICHNE NIPAKTUYECKOW PAOOTHI: MOIYUYEHUE ITHIIEHA U U3YUYEHHUE €0 CBOMCTB.

Pacuérnrle 3amaumn.

Bolunicienus o ypaBHEHHIO XMMHUYECKOW peakuuH (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA MJIM MPOAYKTA PEaKlUu M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJIHOTO M3 UCXOAHBIX BELIECTB WK MPOIYKTOB PEAKIIUH).

Kucnopoacoaep:kammue oprannieckue coenHeHUs!

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHOJ U ATAaHOJ: CTPOEHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBA (peakuMM C aKTUBHBIMH METaJUIAMM, TaJOr€HOBOJOPOIaMH,
ropeHue), npuMeHeHne. BoaopoaHble CBA3M MEXAYy MOJEKylaMHu cnupToB. JlelicTBue
METaHoJIa ¥ ATaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoroaToMHbI€ CIUPTHL. DTUIEHTIUKOIb U TIUMUEPUH: CTPOCHUE, (PU3HUECKHE U
XUMHYECKHE CBOMCTBA (B3aMMOJEHMCTBHE CO IIEJIOYHBIMU MeETalslaMu, KaueCTBEHHas
peakuus Ha MHOTOATOMHBIE CHUpPTHI). JlelicTBre Ha opraHu3M uenoBeka. [Ipumenenue
TJIMLEPUHA U 3TUIICHTITUKOJISL.

deHo: CTpoeHUe MOJEKYJIbl, (pUu3ndeckrue U XMMHUYECKHe CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenue gpeHona.

Anbaeruipl U kemonsi. PopManbAeruj, aleTalbJIerua: CTpoeHue, pusndeckue u
XUMHYECKHE CBOMCTBA (peaklui OKUCIICHNS U BOCCTAaHOBJICHUSI, KAUECTBEHHBIEC PEAKIIHH ),
MOJIyYeHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeseNibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAas M YKCycCHas
KUCJIOTBI: CTpOEHUE, (PU3HUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIMe s Kilacca
KUCJIOT, peaKkius dTepuduKanum), noirydeHue u npumeHerne. CTeapuHoBasi U OJIEMHOBAs
KHCJIOTHI KaK MpPEJACTaBUTENN BBICIIUX KapOOHOBBIX KHCJIOT. MbUIa KaK COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

CrnoxHble 3(QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONH3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupos. buonoruueckas poib KUPOB.

VYrneBoapl: cocTaB, KiacCHU(pUKalUsg YIIEeBOJAOB (MOHO-, TU- M TOJUCAXapUabl).
['moko3a — nmpocteimnii MOHOCaxapua: 0COOCHHOCTH CTPOEHUSI MOJIEKYJIBbI, (PU3UYECKUe
U XUMUYECKue CcBoicTBa (B3ammojeiictBue c ruapokcugoMm wmeau(ll), okucnenue
aMMHa4dHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBJICHHE, OpOXKEHHE TITFOKO3bI),
HaX0XJIEHUE B MPUPOJIE, IPUMEHEHHUE, Ononoruueckas poiib. @orocunte3. pyKTo3a Kak
M30MeEp TIIFOKO3BI.

Kpaxman wu wnemnmrono3a kak nOpupoAHble moiauMepbsl. CTpoeHHEe Kpaxmana u
1esuoa03el. dU3ndyeckue U XUMUYECKUE CBOMCTBA Kpaxmaia (TUIpOJn3, KaYeCTBEHHAs!
pEaKius ¢ HOJIOM).

DKCIEpUMEHTAIIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAICHUN: TPOBEIACHUE,
HaOJI0/ICHNE U OMKMCAHNUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBECHHBIE
peaKIy OAHOATOMHBIX CIIUPTOB (OKHUCIIEHHE 3TaHoa okcuaoM Mean( 1)), MHOroaToMHBIX
CHUpPTOB (B3auMO/eiicTBUE TinliepuHa ¢ ruapokcuaoM meau(ll)), anpaernios (okucieHue
aMMHUAYHbIM pacTBopoM okcuna cepedpa(l) u rugpokcumom meau(ll), B3aumoneiicTue
KpaxMaja ¢ MOJ0M), IPOBEACHUE MPAKTUYECKOW pabOThI: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTBHI.

Pacuérnbie 3amaun.

Brruncienns no ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/IHOTO BEIECTBA WJIM MPOIYKTa PEaKIiy 10 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY
OJIHOT'O M3 UCXOAHBIX BELIECTB WIN MPOJTYKTOB PEAKIINH).




A3oTcoepKalue OpraHnIeCcKie COSIMHCHHS.

AMUHOKHCIOTE Kak aM(oOTepHble OpraHudecKkue coeAnHeHus. Du3uveckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe MIHIMHA). buonornyeckoe 3HaueHUE
aMUHOKHUCIOT. [lenTumpr.

benku xak mpupoaHbIe BRICOKOMOJICKYJISIpHBIC coeuHeHus. [lepBryHas, BTOpUYHAS
Y TpEeTUYHAs CTPYKTypa OenKoB. XMMHUECKHE CBOMNCTBA OCIKOB: THIPOJIN3, ICHATYPAIIUS,
KaueCTBEHHBIE PEAKIIUU Ha OCJIKU.

DKCTIepUMEHTaIbHBIC METO bl M3YUYCHHS BEIICCTB M UX NMPEBPAICHUN: HAOIOICHUE
¥ ONHWCAHHWE JEMOHCTPAIMOHHBIX OIBITOB: JICHATYypalnus OCJIKOB TIpU HArpEeBaHHH,
[BETHBIC PEAKIIUU OCIIKOB.

BbicokomosiekyJIsipHbIe COeTHHEHNU S

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENICHb MOJIMMEPHU3aIli, CPEIHSSI MOJICKYJIIpHAs Macca.
OCHOBHBIC METOJIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — IMOJMMEpPU3AINS U
TTOJIMKOHICHCATIHSL.

DKCHepUMEHTaJIbHbIC METOJbl HM3y4YeHHUS BEIISCTB W WX IPEeBPANICHUM:
O3HAKOMJICHHE C 0O0pa3lamMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, ILTACTMAcCC,
Kay4qyKOB.

MeXnpeaMeTHbIC CBSI3H.

Peanuzanus MeXnpeJIMeTHBIX CBSI3el MPH M3YyYCHWH OpraHUYeckod xumuu B 10
KJIACCE OCYIIECTBIISCTCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX
NOHSTHM, TaKk W TMOHSATHH, SBIAIOIIUXCS CHUCTEMHBIMH [UIsl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAy4YHOT'O [TUKJIA.

OO0111e ecTeCTBEHHO-HAayYHbIE TIOHATHSA: SABJIEHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KiIaccuukanusi, NepUOAMYHOCTb, HAOIIOJCHHE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHHE.

®duzuka: marepusi, SHEprusi, Macca, aroM, 3JEKTPOH, MOJIEKyJa, dHEePreTUYECKUn
YpOBEHb, BEILECTBO, TelO, OO0OBEM, arperaTHoe COCTOSIHHE BeEIIecTBa, (PU3NYECKUE
BEJIMYMHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6uochepa, oOMeH BellecTB B Opranu3me, (OTOCUHTE3,
OMOJIOTMUECKHU aKTHBHBIE BeliecTBa (OCIKU, YIIEBOIBI, JKUPBI, PEPMEHTHI).

l'eorpadusi: mMuHepanbl, TOpPHBIE TOPOMBI, TMOJE3HbIE MCKOMAEMble, TOILIUBO,
PECYPCHI.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAIHHOTO MHTAHMS, MOIOIINE
CpEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparhl, MaTePHAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHNYECKASA XUMHUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKUH dyeMeHT. ATOoM. Sapo atoma, WM30TOMBI. DIEKTPOHHAs 000JIOYKa.
DHepreTHYecKue YPOBHH, TOIYPOBHHU. ATOMHBIE opOWTanu, S-, P-, 0- 3JICMEHTHI
Oco0eHHOCTH pachpelieleHHs JIEKTPOHOB 10 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX
Y4eTBIPEX MEPUOJIOB. DINEKTPOHHASI KOH(UTYpAIUs aTOMOB.



Ilepnognueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKHX d1eMeHToB [[. M.
MenpneneeBa. CBsizb nepuoanyeckoro 3akoHa u lleproguyeckoit CUCTEMbI XUMUYECKUX
anementoB JI. WM. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHMS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XUMHUYECKUX BJIEMEHTOB M 00Opa3yeMbIX HMU
MPOCTBIX MU CJOXHBIX BEIIECTB IO TPYIINAM WU MEepUoJaM. 3HAYEHUE IMEPUOIUYECKOTO
3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemecTBa. XuMU4YeCKasi CBA3b. BUIbI XUMHUECKOUW CBSA3U (KOBaJIGHTHAS
HETMOJIsIpHAsT Y TOJisApHAs, WOHHAs, MeTaulMdeckas). MexaHusmbl 00pa3oBaHUs
KOBQJICHTHOM XMMHYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIeNnTOpHbIN). Bomopoanas
CBSI3b. BalleHTHOCTh. DIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI U
AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BelIeCTBA. THUIbI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
THUIA KPUCTALINYECKON PEIIETKH.

[TonsiTue 0 gucnepcHbIX cuctemMax. VICTHHHBIE M KOJUIOUIHBIE pacTBOPBL. MaccoBast
JI0JIs BEILIECTBA B paCTBOPE.

Knaccudukarus HeopraHmyeckux coeauHeHUd. HomeHkaTypa HEOPraHMYECKUX
BeniecTB. ['eHeTHyeckasi CBSI3b HEOPraHWUYECKUX BEILIECTB, MPUHAJICKANUX K PA3IMUYHBIM
KJIacCaM.

Xumuuaeckas peakius. Knaccudukanuss XUMHYECKUX PEaKIIUid B HEOPTAaHUYECKON 1
OpPraHMYeCKOM XUMHUU. 3aKOH COXPAHEHUS MAacChl BEIHIECTB, 3aKOH COXPAaHEHUs U
IIPEBPALIEHUS SHEPTUU IIPU XUMHUECKUX PEaKIUsX.

CkopocTh peakiu, €€ 3aBUCUMOCTbh OT pa3iuuHbiX (axTopoB. OOpaTumbie
peakuuu. XuMH4EecKoe paBHOBecHe. DaKTOPBI, BIUSAIOIINE HA COCTOSHHE XMMUYECKOIO
paBHoBecus. [Ipunuun Jle [larense.

Onextponutuueckas aucconuanus. CunbHble W ciabblie 31ekTpoiauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTpAJIbHASL, IEJIOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHs] BEIIECTB M MX IPEBPALICHUI:
neMoHcTpanus Tabmun «llepuonnyeckas cuctemMa XuUMHUYeckux odnemeHtoB /J[. U.
MemnpeneeBa», U3y4eHHe MOJIeNiel KPUCTAUNIMYECKUX PEeIETOK, HAOII0eHHE U ONKUCaHue
JIEMOHCTPAIIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (pa3ioXkeHHe MEepPOKCHIa BOJIOpOAa B
MPUCYTCTBUM KaTalln3aTopa, OIPEACIICHHE Cpelbl PacTBOPOB BEIIECTB C IOMOILIbBIO
YHUBEPCAIBHOTO WHAMKATOPA, PEAKIIMM MOHHOTO O0OMEHa), MPOBEJCHHE MPAKTHUUECKON
paboTel «BrusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIIumy.

Pacuérhrie 3agaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKHX PEaKlHil, B TOM 4YHCIIE€ TEPMOXUMHUYECKUE
pPacy€Thl, pacYEThI C UCIOJIb30BAHUEM MOHATHS «MACCOBAasl JOJIs1 BEIIECTBAY.

Heopranunuyeckasi Xumus

Hemerannel. Ilonoxenue HemertaiuioB B llepmoaudeckoil cucTeMe XHUMUYECKUX
anementoB J[. 1. MenneneeBa u ocoOeHHOCTH cTpoeHHs aToMOB. Du3ndeckre CBONCTBA
HEMETAJUIOB. AJUIOTpOIUS HEMETAUIOB (Ha MpuUMepe Kucioponaa, cepbl, (ochopa u
yriieposa).

XHUMHUYECKHUE CBOMCTBA BAXKHEMIIMX HEMETAIIOB (TaJIOT€HOB, CEPbl, a30Ta,
docdopa, yriepoma u KpeMHHUSI) U MX COCOUHEHHUH (OKCHUIOB, KHCIOPOJCOAEPIKAIMINUX
KHCJIOT, BOJOPOAHBIX COCTUHEHMUI).

[IprumeHeHne Ba)KHENIINX HEMETAJUIOB U UX COEAUHEHHM.



Meramnsl. I[lonoxxenne wetaiuioB B Ilepuonnueckod cHCTEME XHMHYECKUX
anemeHnToB /. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetaioB.  OOmme  ¢usmyeckue  cBoiictBa  metamioB. CrutaBel  METaJUIOB.
DNEKTPOXUMHUYECKUH PsiJl HAPSHDKEHUI METaJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIINX METAJIOB (HATPUM, KalIHi, KaabI[Ui, MarHuH,
QTIOMUHUM, IIUHK, XPOM, KEJI€30, MEb) U UX COCTUHCHUI.

O61ue crocoObl osy4eHus MeTauioB. [IpumeHeHne MeTaioB B ObITY U TEXHUKE.

DKCIEepUMEHTANIbHBIE METOJAbl M3YUYEHHUs BEIIECTB M WX MPEBPAIICHUN: HU3yYCHHUE
KOJUIEKIIMH «MeTaJuibl U CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIIEHNUE SKCIIEPUMEHTAIbHBIX
3aj1a4, HaOJMIOJIEHUE W OINUCAaHUE JEMOHCTPALMOHHBIX U JA0OPATOPHBIX OMBITOB
(B3auMozeicTBME THUJPOKCHIA aJIOMUHUS C pacTBOPaMH KHUCJIOT U  IIEJIOYEeH,
KaueCTBEHHbIE pEaKIIM1 Ha KATHOHBI METAJUIOB).

Pacuérnele 3amaun.

Pacuétbl macchl BemecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi Oo0BEMY OJHOTO M3 YYACTBYIOIIMX B pEaKUMU BELIECTB, Pacu€rbl Macchl
(00béMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIIMM, €CJIM OJHO M3 BEIIECTB UMEET
MIPUMECH.

XUMHUS U )KU3Hb

Ponpr xumum B oOecreueHHH SKOJOTHMYECKOH, JIHEPreTUYeCKOW M MHIIEeBOM
0€301MacHOCTH, pa3BUTUN MeIULIUHBI. [IOHATHE 0 HayYHBIX METOAAaX MO3HAHUS BELIECTB U
XUMUYECKHUX PEaKIIHil.

[IpencraBnenuss o0 OOMIMX HAYYHBIX NPUHIMINAX MPOMBIIUIEHHOTO MOJyYEHUs
BA)KHEUILINX BEILIECTB.

UYenoBek B MUpE BELIECTB U MATEPUATIOB: BAXKHEWUILINE CTPOUTEIbHBIE MaTE€pPUAIbL,
KOHCTPYKIMOHHBIE MaTepuabl, KPaCKH, CTEKIIO, KEpAMHKa, MATEPHUAJIbI ISl SJIEKTPOHUKH,
HaHOMAaTepHuaJbl, OPraHUYECKHUE U MUHEPAJIbHbBIE YIOOPEHHUS.

XUMHUST W 30pOBbE YEJIOBEKA: IMpaBWJIa HCIOJb30BAHUS  JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia OE30MACHOTO HCIIOJIB30BAHMS TpernapaToB OBITOBOM XUMHUHU B
MOBCEHEBHOMW JKU3HMU.

MexIpegMeTHBIE CBS3U.

Peanuzanus MexXnpeaMEeTHBIX CBSi3ed NpPHU WM3YYEHHH OOIIed M HeopraHM4ecKou
xumuH B 11 Kiacce ocymIecTBIISIETCSl uepe3 MCIOJb30BaHHE KaK OOLIUX €CTeCTBEHHO-
Hay4YHbIX TOHSATUN, TaK W TMOHATUN, SBISAIOMIMXCA CHCTEMHBIMH JJIs OTAEJbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHalM3, CHHTE3, KiIaccuukamusi, MNEePUOAUYHOCTh, HAOIIOACHHE, OSKCIIEPUMEHT,
MOJEJINPOBAHNE, U3MEPEHUE, SIBIICHHE.

®u3nka: MaTepusi, SHEPrusi, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
PaZMOaKTUBHOCTh, MOJIEKYJa, JHEPreTUYECKUH YypOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BelIecTBa, (PU3NYECKHE BEIMYUHBI M CIUHUIIBI UX W3MEPEHUS,
CKOPOCTb.

buonorus: knetka, opraHu3M, dKOcHcTeMa, Ouocdepa, MaKpo- ¥ MHUKPOIIEMEHTHI,
BUTAMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepasnbl, TOpPHBIE TOPOJBI, TOJE3HBIE MCKOMAEMbIE, TOILIUBO,
peCypCBl.

TexHonmorusi: XUMHUYECKash MPOMBIILIEHHOCTh, METALUTyprus, HpPOU3BOACTBO
CTPOUTENIbHBIX ~ MaTepUajoB,  CEIbCKOXO3AMCTBEHHOE  IPOU3BOJCTBO,  MHILEBAs



MMPOMBIIIIJICHHOCTD, Q)apMaueBTquCKaﬂ MMPOMBIIIJIICHHOCTD, IMPOU3BOJACTBO
KOCMCTHUYCCKHUX npemnaparos, MMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpualios,
QJICKTpOHHAs MPOMBINIJICHHOCTb, HAHOTCXHOJIOT'HH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS 00yJarOITUMUCS
mporpaMMm cpenHero ooOmiero oOpa3oBaHusi (JUYHOCTHBIM, METAaNpPEIMETHBIM H
npeaMeTHbiM).  HayuyHo-Meroauueckoi OCHOBOM uid  pa3palOTKH  IJIaHUPYEMBIX
PE3yJbTaTOB OCBOEHUS MPOTrpamMM CpeIHEro o0mero oOpa3oBaHUs SIBISIETCSI CUCTEMHO-
NeSITEIbHOCTHBIN MOAXOI.

B cooTBeTcTBUM C CUCTEMHO-/1EATENLHOCTHBIM MOJX0A0M B CTPYKTYPE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHUS MpeAMeTa «XHMHs» Ha YPOBHE CpelHero o0miero oOpa3zoBaHUs
BbIJICJICHBI CIEAYIOLINE COCTABIISIOIINE:

OCO3HaHWE OOYyYarOIIUMHUCS POCCHMCKON TpaKJaHCKOW HMACHTHYHOCTH  —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOOTIPE/ICIICHHUIO;

HaJIMYMe MOTHUBAIMHU K 00Yy4EHHUIO;

L[EJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKIECHUW JIMYHOCTHU Ha OCHOBE
KJTFOYEBBIX LIEHHOCTEW M UCTOPUUYECKUX TPaTUIil 6a30BOM HAYKU XHUMHH;

TOTOBHOCTH M CIIOCOOHOCTH OOYyYalolUMXCsl PYKOBOJACTBOBATbCS B  CBOEH
NeSITEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, MPUCYIIMMU 1IEIOCTHON CHCTEME
XUMHYECKOro 00pa30BaHus;

HaJIMYUe MPaBOCO3HAHUS IKOJIOTUYECKOM KYJIbTYPbl U CIIOCOOHOCTH CTABUTD LEIH U
CTPOUTH )KM3HEHHBIE IIJIaHBL.

JInyHOCTHBIE PE3YIbTAThl OCBOCHHUS NpeaMeTa « XUMUs» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBUU C T'yMAaHHCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM U HJE€ATaMU POCCUICKOTO
IpaXXAaHCKOTO OOIIeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U IMpaBUJIaAMH TOBEJICHUS,
CIOCOOCTBYIOIIMMH ~ TIPOLIECCaM  CaMOITO3HAHMS, CaMOpPa3BUTHUA U HPABCTBEHHOTO
CTaHOBJICHUS TUYHOCTU O0YUaIOLTUXCS.

JInyHOCTHBIE ~ pE3yNbTaThl  OCBOEHUS  IpeaMera  «XHUMHS»  OTPaXKaroT
chOpMHUPOBAaHHOCTh  OMbITA  TO3HABATEJIBHOM M  MPAKTUYECKOW  JEesATEIbHOCTU
00y4aromuxcs Mo pean3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YKCJIEe B YACTH:

1) rpa:kIaHCKOro BOCIIUTAHUS

OCO3HaHUSA OOYYArOIIMMHCS CBOMX KOHCTHUTYLHMOHHBIX TpaB U OOsS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOIIOPSIIKY;

IPEACTABJICHUS O COLIMAIBHBIX HOpMaxX U MPaBUJIaX MEXIMYHOCTHBIX OTHOUIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOHN AESITENHOCTH TPH CO3IaHUU Y4EeOHBIX
MPOEKTOB, PEIICHWH Y4YEOHBIX W TO3HABATENBHBIX 33J]1a4, BBITIOJHEHUU XUMHUYECKUX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJU3€ PA3IMYHbIX BHJIOB yU€OHOU JIEATEIHHOCTH;

2) NaTpUMOTHYECKOTr0 BOCIIUTAHMA:

LIEHHOCTHOI'O OTHOIIEHMSI K UCTOPUYECKOMY M HAyYHOMY HACJIEAUIO OTEYECTBEHHON
XUMUU;

YBaXKEHMSI K [TPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHUYECKOTO IPUMEHEHUS
XUMHH, OCO3HAaHHUSA TOrO, YTO JOCTH)KEHHS HAyKd €CThb pe3yJbTaT JUIMTEIbHBIX



Ha0JII0IEHN, KPOTIOTIUBBIX SKCIIEPUMEHTANBHBIX TOMCKOB, IOCTOSSHHOTO TPpyAa YUEHBIX
Y IPAKTUKOB;

MHTEpeca U IO3HABaTEIbHBIX MOTHMBOB B IOJIYYEHUH M IIOCIEIYIOIIEM aHAIU3E
MH(}OPMALIMH O IEPETOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAallMM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIIKH CBOMX TOBAPUUICH € MO3ULIUN
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MMOHUMAaHMs LIEHHOCTEH 310pOBOro 1 0e3omacHoro oopasa »KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOLIEHUS! K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10pPOBbIO;

coOnrofieHust TmpaBui Oe3omacHOro oOpalleHuss C BellecTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHMSI LIEHHOCTH MPAaBUJ MHAWBHIYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3I0POBbIO U KU3HHU JIIOJICH;

OCO3HAaHUS TIOCIEACTBUM U HENPUSATUS BpPEOHBIX MPUBbIUEK (YMOTpeOIeHUS
QJIKOTO0JIs1, HAPKOTUKOB, KypeHHs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHMKATUBHOI KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATENbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPUECKON U APYTUX BUIAX JESATEIbHOCTH;

YCTAaHOBKM Ha AKTHMBHOE y4YaCTHUE€ B PEUICHUU IMPAKTUYECKUX 3a7ad COLMAIbHOMI
HaIpPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUECKOMY HM3YYEHHIO MPOQECCHI pa3IMuHOTO pojia, B TOM YHCIIe
Ha OCHOBE IIPUMEHEHHUSI IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHUS K TPYY, JIIOASIM TpyJa U pe3yJibTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJTbHOM TPAeKTOPUU OOpa3OBaHMS,
Oyayuieit mpodeccuu W pealn3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHUS

9KOJIOTHUECKH  I1eJIeCOO0pPa3HOr0 OTHONICHHWS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHHUSI KU3HU Ha 3eMIIE;

MOHUMAaHUs  TNO0ATBHOTO  XapakTepa HKOJOTHYECKHX MpoOieM, BIUSHUS
SKOHOMHUYECKHX MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIIBHON CPEIBI;

OCO3HAaHUA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTHKEHUN XUMHH JUIS DPEIICHUs
BOIIPOCOB PALIMOHAIBHOTO MPUPOAOIIOIb30BaAHUS;

AKTUBHOT'O HEMNPUATHUS JIEUCTBUN, MPUHOCAIIUX BPEJ OKPYKAIOIIEH MPUPOTHOU
cpere, YMEHHs NPOTHO3MPOBATh HEOJIArOMPUATHBIE HSKOJOTUYECKHE IOCIEICTBHS
MPEIIPUHUMAEMBIX JEUCTBUNA U IPEAOTBPALIATh HX;

HAJIMYUS PA3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS, IKOJIOTHUECKOMN KYJIBTYpBbI, OIbITA
JESTEIIBHOCTU 3KOJIOTMYECKOM HAINPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MMO3HABATEILHOW, KOMMYHUKATUBHOW M COLMAJIBLHOW MPAKTUKE, CIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSTH UJCOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:



c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOLIECTBEHHOM MPAKTUKH;

MMOHMMaHUS CrIeUU(PUKA XUMHUHM KaK HAayKH, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
pallMOHATBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHUM LETOCTHOTO TMPEJCTaBICHUS 00
OKPY’KaIOIIEM MHpPE KaK O €JUHCTBE MPHUPOJLI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUU MPOOJIEM COXPaHECHHS TPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJISI COBPEMEHHOM [TUBUIIU3AINU: B €€
TYMaHUCTUYECKON HAIMPaBICHHOCTH M BaXXHOM pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepuaabHON KYJIbTYpPbHl, PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOMUYHUBOTO PAa3BUTH
YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUUECKOM, MUIIEBON U IKOJIOTHUECKOM O€30MacHOCTH,
B Pa3BUTUM MEIUIIUHBI, O0ECIEUEHUM YCJIOBUH YCHEIIHOTO TPyAa M SKOJIOTHYECKH
KOMQOPTHOM KU3HU KAXKOTO YjieHa 00IeCTBa;

€CTEeCTBEHHO-HAYYHON TPaMOTHOCTH: MOHHUMAHHSI CYIIHOCTH METOJOB IO3HAHMUS,
WCIIOb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOJTyYaeMbIe
3HAHUS IJIs1 aHAIN3a U O0BSICHEHUS SBJICHUI OKPYKAIOIIETO MUPA U IPOUCXOISIINX B HEM
W3MEHEHUN, YMEHHUS JieJlaTh 00OCHOBAHHBIC 3aKJIIOUCHUS] HA OCHOBE HAYUYHBIX (PAKTOB U
MMEIOIINXCSI TAHHBIX C IENTBI0 MOTYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOATENIBHO MCIOJb30BaTh XUMUUYECKUE 3HAHUS JJIsl pelIeHUS
po0JieM B peabHbIX JKU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO, K
AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUM B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSMH;

MHTEpeca K OCOOEHHOCTSAM TpyJa B pa3IUuHbIX cdepax mpodecCHoHATbHOM
JIeSITEILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yabTaThl OCBOECHUS YUeOHOTO MpeaMeTa « XUMHS» Ha YPOBHE
CpeaHero o0Iero oopa3oBaHus BKIIOYAOT:

3HAYUMBbIC JUISt dbopmMupoBaHUs MHUPOBO33PECHUS oOydJaronuxcs
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIC) OOIIEHAYYHBIE TOHSATHS, OTpaKaroIIue
I1€JIOCTHOCTh HAYYHOW KapTHHBI MUpPa M CIICHU(PUKY METOI0B IMO3HAHUS, HCTIOJIb3yEMbIX B
€CTECTBEHHBIX HaykKax (Marepusi, BEIIECTBO, JHEPIHs, SBJICHHUE, IMPOIECC, CHUCTEMA,
Hay4YHBIA (akT, TPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEI0BaHHUE,
HaOII0JIcHNEe, U3MEPEHHE, YKCIIEPUMEHT H JIPYTHE);

yHUBEpCaJbHbIE y4eOHble JeHcTBHS (ITO3HaBaTeNbHBIC, KOMMYHHKATHBHEIE,
peryisaTHBHBIC), obecrieunBaroue (GpopMupoBaHue (OYHKIIMOHAIHPHOW TPAMOTHOCTH H
COIMATbHOW KOMIIETEHIIMHA O00YyYarOIINXCs,

CIIOCOOHOCTh  OOYYaIOIIUXCsl HCIIOJIb30BaTh OCBOCHHBIE MEXAUCIHUILTHHAPHBIC,
MHUPOBO33PEHUECKHE 3HAHMS U YHUBEPCAIbHbIE YdeOHbIe NEHCTBUS B MO3HABATEIHLHON U
COLMAJIbHOM IIPAKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHIE YHUBEPCATBLHBIMHI yUeOHBIMU
M03HaBaTEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JACHCTBUSIMH.

OBJaieHNe YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEILHBIMY 1€CTBUAMM:

1) 6a30oBble JJOrHYeCKHE AeHCTBUSA:

CaMOCTOSITEIFHO (OPMYIUPOBATH U AKTYAIM3UPOBATH MPOOJIEMyY, BCECTOPOHHE €€
paccMaTpuBaTh;



OTIPEJICIIATH 1SN IeATEeILHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX JOCTIIKEHUS,
COOTHOCHTH PE3yJIbTaThl ACITCILHOCTH C IOCTABJICHHBIMU IICIISIMH,

WCIIOJIb30BaTh MPU OCBOSHUY 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIICIIATh
XapaKTepHbIC TPU3HAKH TOHSATHH W YCTAaHABIIMBATh WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOITUE TIOHATHS JUTSI OOBSICHEHHSI OTACIBHBIX (DAKTOB W SIBIICHHI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KJIACCH(PHUKAIIMU BEMIECCTB U XHUMHYCCKHX
pEeaKIunii;

yCTaHABJIMBATh NPUYUHHO-CIICACTBEHHBIC CBSI3M MEXK/y U3Y4aeMbIMH SIBIICHHUSIMH,

CTPOUTH JIOTHYECKHE PaCCYXACHUs (MHIYKTHBHBIC, TETYKTUBHBIC, TIO AHAIOTHH),
BBISIBIISAITh  3aKOHOMEPHOCTH W TPOTUBOPEUYHS B  PACCMATPUBACMBIX  SIBICHHSIX,
(hopMyTHpPOBATH BBIBOJIBI M 3aKITIOUCHHUS;

MPUMCHATh B TIPOIECCE TO3HAHUS, WCIOJIb3yeMble B XHMHH CHMBOJUYCCKUE
(3HAKOBBIC) MOJICTH, MPEOOPA30BLIBATH MOJICIBHBIC TPECTABICHUS — XUMHUYECCKHI 3HAK
(cuMBOJT) 3MeMeHTa, XUMUYecKas (opMmyra, YpaBHEHUE XUMHUYECKON peakiuu — TpH
pelieHnr y4eOHBIX ITO3HABATEIBHBIX M IMPAKTUYSCKUX 3a7ad, MPUMCHSATh HA3BaHHbBIC
MOJICTIbHBIC TIPEJICTABIICHUS JII1 BBISABJIICHUS XapaKTEPHBIX MPU3HAKOB HW3y4aeMbBIX
BEIIECTB U XUMHUYCCKUX PEAKITHIA.

2) 0a30BbIE HCCJIEA0BATEIbCKHE TeiCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAyYHOT'O MO3HAHUS BEIIECTB U XMMHUCCKHUX PEAKITUH;

dbopMynHpoBaTh ICIM W 3aJIa4d HCCJICJAOBAHMS, WCIOJIb30BAaTh IMOCTABJIICHHBIC U
CaMOCTOSITEIFHO CPOPMYJIUPOBAHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA TO3HAHHUS U
OCHOBBI i (DOPMHPOBAHUSI THIOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIa/IETh HABBIKAMH CaAMOCTOSITEILHOTO IJIAHUPOBAHMS M IPOBEJICHUSI YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHS HaOIOgaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIHLHO MTPOTHO3UPOBATH €0 pe3yibTar, (OpMyIHUPOBATH 00OOIIEHHS 1 BHIBOBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTABISTH OOOCHOBAHHBIN
OTUY€T O TPOJIeTaHHOMN paboTe;

IpUOOpETaTh OMBIT YYEHUYECKOU MCCIIEIOBATEIbCKOM M MTPOESKTHOM JIESTENbHOCTH,
IPOSIBIIATH CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY TOUCKY METOJIOB pEIICHUS
NPAaKTUYECKHX 33]1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B MMO3HAHUS.

3) paGora ¢ undgopmanuei:

OPUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHHMKAX HH(OpMarmu (HaydHO-TIOMYJISIpHAs
JTUTEpaTypa XUMHUYECKOTO COJEpXkaHUs, CIpPaBOYHbIE MocoOus, pecypchl WHTepHeTa),
aHAIM3UPOBATh WH(MOPMAIMIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUECKU
OILICHUBATh €€ IOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(bopMyITHpOBaTh 3aIIPOCHI U MPUMEHSTh PA3IUYHBIE METOJIBI IIPHU MOUCKE U O0TOOpE
uH(popMaIK, HeOOXOIUMOM JIJIs1 BBIMIOJTHEHUS YUeOHBIX 3aa4 OMPEeIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHUS  WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMATBHYIO (OpPMY MPEACTaBICHUS HH(POpPMAIUU
(cxeMbl, rpad UKy, AUArPaMMBbI, TAOJIHUIIbI, PUCYHKH H JIPYTHE);

UCIIOJIb30BAaTh HAYYHBIN S3BIK B KAaueCTBE CPEJICTBA MpHU paboOTe C XUMHUYECKOU
nH(pOpMAIIMEH: PUMEHSATh MEXIpPeIMeTHbIe (PU3NYeCKue U MaTeMaTHUECKHe) 3HAKU U
CHUMBOJIBI, (OpMYJIbl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBBIBAaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HATJISTHOCTH.



OBiageHne yHUBepPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJlaBaTh BOIIPOCHI MO CYILIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juajnora W/Wiu
IMCKYCCHM, BBICKa3bIBATh HJIEH, (POPMYJIMPOBATH CBOU MPEIOKEHHS OTHOCUTEIIBHO
BBINIOJIHEHUS TIPEJJIOKEHHON 3a/1auu;

BBICTYNaTh C [pE3EHTalued pe3yJbTaTOB I103HABATENIbHON JIE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMH TPU BBIOJHEHUU
XUMHYECKOTO JKCHEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, peain3allMi y4eOHOro MpoeKTa M (POpMyIUpOBATH BHIBOJABI I10
pe3ynbTataM MPOBEAEHHBIX MCCIEAOBAHMM MYTEM COIVIACOBAHUSA MO3ULUNA B XOAE
o0cyxeHus: 1 0OMEHAa MHEHUSIMHU.

Ogi1aeHNe YHUBEPCAJbHBIMH PeryJIATHBHBIMH 1€CTBUAMM:

CaMOCTOSITEIbHO  IUIAHMPOBAaTh M OCYILIECTBJISATH CBOIO  IMO3HABATEIBHYIO
NesITeNIbHOCTD, OIpeiesss e€ Leu U 3ajaul, KOHTPOJIUPOBATh U 110 Mepe HEOOXOUMOCTH
KOPPEKTHPOBATh MpeAjaraéMblii alroputM JEHCTBUN MNpPH BBINOJIHEHUH YYEOHBIX U
UCCIIeI0OBaTENbCKUX 3a/a4, BbIOMpaTh Hambosnee 3(pPeKTUBHBIN COCOO MX pElIeHUs C
y4€TOM MOJyUYEHUs] HOBBIX 3HAHUMU O BEIIECTBAX U XUMUYECKUX PEaKIIHIX;

OCYUIECTBIISITh CaMOKOHTPOJIb CBOEH JIeATEIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOICHKHU.

HNPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHbIe pe3ysibTaThl OCBOEHUS Kypca « OpraHudeckas XuMHUs OTPaKaroT:

c(OpMUPOBAHHOCTh MPEJICTABIEHUN O XUMUYECKOW COCTABIISIIOIICH €CTECTBEHHO-
HAYYHOW KapTHUHBI MHpA, POJIU XUMUU B TIO3HAHUH SBJIEHUN MPUPOJIBL, B (POPMUPOBAHUU
MBIIUJICHUS U KYJIbTYPbl IMYHOCTH, €€ (PYHKIIMOHATBLHOM IPaMOTHOCTH, HEOOXOAUMOM ISt
pElIeHUs] PAKTUYECKUX 33/a4 M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U PUPOJIHOM CPEE;

BJIAJICHUE CUCTEMOUM XMMHUUYECKUX 3HAHUM, KOTOpask BKIIOUYAET: OCHOBOIIOIATAOIINE
HNOHATHS (XUMUYECKUH OIIEMEHT, aTOM, JJIEKTpPOHHAs 000J04YKa aTroma, MOJEKYJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATENILHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIéHHas), MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM, yTIepOIHbII
cKeJeT, (GyHKIHUOHANbHAS TPyIIa, paauKall, H30Mepus, N30MepPbl, TOMOJIOTHYECKUHN PsJ,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJ M a30TCOAEpPKAIUE COEIUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHEHHUA); TEOPUU U 3aKOHBI
(Teopus cTpoeHHs opranndyeckux BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHHs] MacChl
BEII[ECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH S3bIK XUMUU; MUPOBO33PEHUECKHE 3HAHUS,
JIe)Kalllie B OCHOBE IMOHHMMAaHUS NMPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUH,
(dakTonoruyeckre CBEJACHHS O CBOMCTBaX, COCTaBe, IMOJYYCHHMH H 0Oe30MacHOM
WCIIOJIb30BAHUM BAXXKHEHIIMX OPraHMYeCKUX BEHIECTB B OBITY M NPaKTHUYECKOU
NEATEIIbHOCTU YEJIOBEKA;

chOpMUPOBAaHHOCTh YMEHUW BBISBISATh XapaKTEepHbIE TMPHU3HAKU TOHSTHUH,
YCTaHABJIMBATh HUX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOUIME IIOHSTUSA IIPH
ONMCAaHUU COCTaBa, CTPOEHUS U IPEBPALLECHUN OPraHUYECKUX COCTUHEHUN;

chOpMHUPOBAaHHOCTh YMEHUH HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY IS
COCTaBIJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpamEHHOW) (opmyl



OpPraHMYECKHUX BEIIECTB M YPAaBHEHHUU XMUMHUYECKHUX DPEAKIUI, M3rOTaBIMBAaTh MOJEIU
MOJIEKYJl ~ OpraHMYECKMX BEIIeCTB JUId  WUIIOCTpallMM WX  XUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OpMHUPOBAaHHOCTh YMEHUM yCTAHABIMBATh MPUHAJIEKHOCTh HM3YyUYEHHBIX
OpPraHMYECKHUX BEIIECTB M0 MX COCTaBY M CTPOCHMIO K ONPEIEIEHHOMY KIacCy/Tpymie
coequHeHuN  (YrieBoIOpOAbl,  KHCIOPOA M a30TCOJEp)KalllMe  COEIWHEHUS,
BBICOKOMOJIEKYJIIDHbIE COEJMHEHHUSA), JaBaTh MM Ha3BaHUS II0 CHUCTEMAaTHYECKON
nomenknatype (IUPAC), a Taxxke NpHBOAUTH TPHBHAIBHBIE HA3BaHHS OTIEIBHBIX
OpPraHMYECKHX BEIIECTB (ITHJIEH, MPOMMIEH, aleTUJIeH, ATWICHIVIMKOJb, TJIHIEpPUH,
¢denon, Qopmanbreruna, aueTanbAETHi, MypaBbHHAs KUCJIOTa, YKCyCHas KHCJIOTa,
OJIEMHOBAsl KUCJIOTa, CTEApMHOBAs KUCJIOTA, INI0OK03a, (PpyKTO3a, Kpaxmal, LEeJUI003a,
TJIMLHUH);

c(OpMUPOBAHHOCTb YMEHUS ONPEENIATh BUAbl XUMUYECKOM CBS3H B OPraHUYECKUX
COEIMHEHUX (OAMHAPHBIE U KPATHBIE);

chOpMHUPOBAHHOCTh ~ yYMEHMSI  NPUMEHATh  TOJOXKEHUS  TEOPUM  CTPOEHUs
opranuueckux BemectB A. M. BbytnepoBa ansi 0O0bSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHs MacChl BELIECTB;

c(OpMHUPOBAaHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTpPOEHUE, (U3NYECKUE U
XUMHYECKHE CBOWMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BEIIIECTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTHIeH, OyTaaueH-1,3, Metundyraauen-1,3,
O€H30J1, METaHOJI, 3TAHOJ, STUJICHTJIMKOJIb, [NIUIEPHH, (DEHO, alleTalbJeTr U], MypaBbUHas
U YKCyCHas KHCIIOTBHI, TJIIOKO3a, Kpaxmall, LEeJUII0JI03a, aMHHOYKCYCHasl KHCJIO0Ta),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIAY HUMHU yYpaBHEHUSMH COOTBETCTBYIOIIHX
XUMHYECKHX PEaKIUil C UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOJIHOTO CHIPhS
(HeTh, MPUPOIHBIIA ra3, yroiib), CIOCOObI UX NEPEPadOTKH U MPAKTUYECKOE PUMEHEHNE
IPOAYKTOB MepepadOTKu;

c(hOpMUPOBAaHHOCTHh YMEHUHN IPOBOAUTH BBIYUCIICHUS 110 XUMUYECKUM YPaBHEHHUSIM
(Maccbl, 00bpEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIIH IPOAYKTA PEAKIIMH MO U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEaKIIUN);

chOpMUPOBAaHHOCTh YMEHUH BJaJETh CUCTEMOW 3HAHUUW 00 OCHOBHBIX METOAAX
HAYYHOTO TO3HAHMS, HCIOJIb3YEMBIX B XMUMHU MPU H3yUYEHUU BEIIECTB U XUMHUUYECKUX
SABJICHUN (HAONIO/IEHUE, W3MEpPEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE), HUCIIOIB30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JUIsI MPUHITUS PEHICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U X NIPUMECHEHHUEM;

chOpMHUPOBAaHHOCTh YMEHUU COONIOJATh TPaBWJIa TOJH30BAHUS XUMHYECKOU
MOCYJI0M U J1ab0paTOpHBIM 000PYI0OBAaHUEM, a TAKKE MpaBUiIa OOpAIEHHUs C BEIECTBAMU
B COOTBETCTBUH C MHCTPYKIIMSIMH TI0 BBITTOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTH YMEHHH IIIAHUPOBATH U BBIMOIHATH XUMUYECKHH SKCIEPUMEHT
(mpeBpalleHs] OpraHUYECKUX BEIIECTB MPU HarpEeBaHUM, MTOJTyUYEeHUE ITHIICHA U U3yUYEeHHE
€ro CBOMCTB, KaUeCTBEHHBIE PEAKIIMU OPraHMUECKUX BEIIECTB, JIEHATypalus OEIKOB MpU
HarpeBaHUM, IIBETHbIE pEaKUHUU OEJIKOB) B COOTBETCTBUM C IMpaBWJIAMH TEXHUKU
0e30MacHOCTH Tpu OOpalleHuH C BEIECTBAMU M JIA0OpaTOPHBIM OOOPYJIOBaHHEM,
MPEACTABIATh PE3YIbTAThl XUMHUYECKOTO SKCIIEPUMEHTa B (OpME 3alucCu ypaBHEHHUU
COOTBETCTBYIOIIMX PEeaKUUi U (OPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



cOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKM  aHaJU3UpPOBaTh  XUMHUYECKYIO
nH(popMaInIo, MOTYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEJCTBa MacCOBOW MH(pOpMAIINH,
WHuTepHeT u apyrux);

c(OpMHUPOBAHHOCTh YMEHHM COOIIOAATh MPaBUiIa HKOJIOTMUECKH 1EIeco00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM NIE€ATEIBLHOCTH B IIEJIAX COXPAHEHMSI CBOETO 370POBbS U
OKpy’arollel NpupogHONl Cpelpl, OCO3HaBaTh OMNACHOCTb BO3JEHUCTBHUS Ha JKUBBIC
OpraHU3MBbl ONPEAEIEHHBIX OPraHUYECKUX BEUIECTB, MOHKMMas cMbica nokaszarens [T1K,
MOSICHATh HA NpHUMeEpax CcrnocoObl YMEHBIIEHUS W MPEeNOTBpAIlleHUs WX BPEIHOTO
BO3JICHCTBUS Ha OpPTraHU3M YEJIOBEKa;

UIg  O0yYaromMXcs C OrPAaHMYEHHBIMM BO3MOXHOCTSMH 3/I0pPOBbSl: YMEHHUE
MPUMEHSTH 3HaHUs 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHUYECKHUX
SIBJICHUI;

JUI CIeNbIX U CIa0OBUIAIMIMX OOYyYArOMIMXCSA: YMEHHE HCIOJb30BaTh pelbeHO-
TOYEYHYIO cucTeMy oOo3HaueHuit JI. bpailng nst 3anucu XuMuyeckux Gopmy.

11 KVIACC

[IpenmeTHbie pe3ynbTarhl OCBOeHUs Kypca «OOIias v HeOpraHudecKkas XUMUsD)
OTpaXkaroT:

c(hopMUPOBAaHHOCTH MPEACTABICHUN: O XMMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOUW KapTHUHBI MHUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUW MPUPOJIBI, B (HOPMUPOBAHUU
MBILUICHUS U KYJIbTYPbl IUYHOCTH, €€ PYHKIIMOHATILHOM IPaMOTHOCTH, HEOOXOAUMOM 1715t
pElIeHHs] MPAKTUYECKUX 33/7a4 M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpEJIE;

BJIQ/ICHUE CUCTEMON XMMHUYECKUX 3HaHUU, KOTOpasi BKIKOYAET: OCHOBOIOJIAraolue
HOHATHS (XUMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIA ATOMOB,
UOH, MOJIEKYyJla, MOJIb, MOJIAPHBIA OOBEM, BaJEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,
CTENeHb OKHCIIEHUS, XHUMHUYEeCKas CBs3b (KOBaJIeHTHAsi, HOHHAs, MeTaJIn4ecKas,
BOJIOPOJHAs), KpHUCTAJUIMYECKas pemérka, THUIBl XUMUYECKUX PpEeaKIil, pacTBop,
ANEKTPOJIUTHI, HEINEKTPOIUTHI, AINEKTPOIUTHYECKAs AUCCOLHUAIUS, OKUCIUTEIb,
BOCCTaHOBHTEIb, CKOPOCTh XUMUYECKOM PEaKINHM, XMMHUUECKOE PaBHOBECHUE); TEOPUHU U
3aKOHBI (TEOpHsl DIIEKTPOJIUTUYECKON aucconualnuy, nepuoanueckuii 3axon J[. W.
MenzeneeBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIHUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUS, JIeKallMe B OCHOBE TMOHMMAaHMS MTPUUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBICHUM, (PaKTOIOrMUECKHUE CBEJCHHS O CBOWMCTBAX, COCTARBE,
MOJIYYeHUH U 0€30IaCHOM MCTOJIb30BAHUN BaKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKON JESTEIIbHOCTH YeTIOBEKA;

chOpMUPOBAaHHOCTh YMEHUH BBISBISATH XapaKTEepHbIE TMPHU3HAKU TOHSTHUH,
yCTaHABJIMBaTh MX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS TpHU
ONMCAaHUU HEOPTaHMYECKUX BELIECTB U UX MPEBPALCHUI;

chOpMUPOBAaHHOCTh YMEHUW HCIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY  JUJISI
coctaBiieHUs (GOPMYJI BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH, CUCTEMATUUYECKYIO
nomenknarypy (IUPAC) u TpuBuanbHble HA3BaHUS OT/IEIBHBIX HEOPTAHUYECKUX BEIIECTB
(yrapsslii ra3, yriaekucibli ra3, aMMHaK, raléHas u3BeCTb, HeraméHasi U3BeCTh, MUThEBas
cojia, MUPUT U JpyTrue);



c(OpMHUPOBAaHHOCTh YMEHUH OINpEAENATh BaJEHTHOCTh U CTENEHb OKHCIEHUS
XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSAX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU CBS3U
(KkoBaJIeHTHasl, WOHHAs, METaJNIMYecKas, BOJOPOAHAs) B COECAUHEHUSX, THII
KPUCTAJUNIMYECKON PEIIETKH KOHKPETHOIO BELIECTBA (aTOMHAs, MOJIEKYJIsIpHAsl, HOHHAs,
MeTaNInYecKas), XapakTep cpe/ibl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COETUHEHUN;

c(OpMHUPOBAaHHOCTh YMEHUH YCTaHABIMBAaTh NPHUHAJJICKHOCTh HEOPraHMYECKHX
BELIECTB MO HX COCTaBy K OIpeAENEHHOMY Kiaccy/Tpylme COeAUHEHUH (TpocThie
BEIIECTBA — METaNIbl U HEMETaJUIbl, OKCHJIbl, OCHOBAHMS, KHCIOTBI, aM(OTepHbIE
TUAPOKCHUJIBI, COJIN);

c(hOopMUPOBAaHHOCTH YMEHHI pacKpbIBaTh CMBIC]I Teproanyeckoro 3akoHa J[. .
MenzeneeBa U JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MIPOrHOCTUYECKYIO (QYHKIIUU;

c(OpMHUPOBAaHHOCTh YMEHMIM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKHX 2yeMeHTOB 14 mnepuogoB llepuonnueckoil CHCTEMBI XUMHUYECKHX
anementoB JI. . MeHeneeBa, UCIONb3ysl MOHATHUS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY,
«OHEPTreTUYECKUe YpPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS  CBOICTB
XUMHYECKHX 3JEMEHTOB M MX COEJIMHEHUU Mo mepuoiam M rpynmnam llepuoanueckoit
cucTeMbl XUMHYecKnux 3neMeHToB 1. 1. Menneneena;

chOpMHUPOBAaHHOCTh YMEHHI XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKUE
CBOICTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHbBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE
TeHETHUUYECKON CBS3M MEXKIY HEOPraHMYEeCKMMH BEIIECTBAMHM C MOMOUIbIO YpaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

Cc(OPMHUPOBAHHOCTh YMEHHS KIACCU(PHUIMPOBATh XUMHUYECKHUE PEAKIUH IO
pa3IMYHbIM NIPU3HAKaM (YHMCIY M COCTAaBY pearupyrollux BELIECTB, TEIJIOBOMY IPHEKTY
peaKIiy, N3MEHEHHIO CTENIEHEH OKUCIIEHUS JIEMEHTOB, 00PaTUMOCTH PEAKINHY, YIACTHIO
KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTaBJIATh YPaBHEHMs peaklUil pa3IU4HbIX THIIOB,
HIOJIHBIE U COKPALIEHHbIE YPaBHEHMs peakluil HOHHOIo 0OMEHa, yUUThIBas yCJIOBUS, IIPU
KOTOPBIX 3TH PEAKIIMU UIYT JO KOHLA;

COPMHUPOBAHHOCTh ~ YMEHMH  NIpPOBOAUTH  pEaKIHUM,  HOATBEPXKAAIOLINE
Ka4eCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKHX BEIECTB, PACIIO3HABATH OIBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOUIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHU pacKpbIBaTh CYIIHOCTb OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIILHBIX PEAaKIil MOCPEACTBOM COCTAaBJICHUS AJIEKTPOHHOrO OajaHca 3THX
peaxkuum;

c(OPMHUPOBAHHOCTh YMEHHH OOBICHATH 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOH
peakIu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMELICHHs XUMHYECKOTO PaBHOBECHUS B
3aBHCHMOCTH OT BHelIHero Bozaeiictsus (mpuniun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMUUECKUE MTPOLIECCHI, JeKaIINe B
OCHOBE IIPOMBIIUIEHHOIO [OJY4Y€HUs CEpPHOM KHCJIOTHI, aMMHaKa, a TakKkKe
c(OPMHUPOBAHHOCTH MPEJICTABICHUN 00 OOLIMX HAYYHBIX MPUHIUIAX U HKOJIOTUYECKUX
npobiaemMax XUMUYECKOTO MPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCIEHUS C HCIIOJIB30BAHUEM MOHSITHS
«MaccoBast JI0J1s1 BELIeCTBa B pacTBOPE», OObEMHBIX OTHOIIECHUHN Tra30B MPH XUMUYECKHX
PeaKIysIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wiu 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEaKLMU BELIECTB, TEIUIOBOTO 3(ddexra



peakluy Ha OCHOBE 3aKOHOB COXPAHEHHs MAacChl BEILECTB, IPEBPALLEHUS U COXPAHECHHUS
SHEPIuy;

c(hOpMUPOBAaHHOCT, YMEHHUM COOJIOJATh MpaBWiIa TMOJIB30BAHUS XHUMHYECKOM
MoCy1I0M U 1a00paTOpHBIM 000pYAOBaHUEM, a TAKXKe MpaBuiIa oOpalleHus C BeIIeCTBAMU
B COOTBETCTBUM C MHCTPYKLMSIMH IO BBIIIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATh XUMUYECKUI SKCIIEPUMEHT
(pasznokeHue mepokcuja BOJAOPOJa B MPUCYTCTBUHU KAaTalM3aTOpPa, ONPEAEIIEHUE CPEIbI
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHMBEPCAJIbHOIO HMHJMKATOPA, BIUSHUE PA3THYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOW peaKIMH, peaklIui HOHHOTO 0OMEHAa, KaUeCTBEHHbIE
peakuuu Ha cyinbdar-, KapOoHaT- U XJOPUA-aHUOHBI, HA KaTHOH AMMOHUS, pELICHHE
AKCIIEPUMEHTANIbHBIX 3aj7[a4 Mo TeMaMm «Metamib» U «HemeTtanns») B COOTBETCTBUU C
MpaBUJIaMH TEXHUKH O€30MaCHOCTH NpU OOpalieHUH C BEUIeCTBAaMHU U J1a0OpaTOPHBIM
00Opy/ZI0BaHMEM, TMPEACTABIATH pE3yJNbTaThl XWMUYECKOTO OJKCIEpUMEHTa B (Qopme
3aliCHU YPAaBHEHUW COOTBETCTBYIOIIMX PEAKIMi U (OpMYyJIMpOBaTh BHIBOJBI Ha OCHOBE
3TUX PE3YyJIbTATOB;

chOpMUPOBAaHHOCTb ~ YMEHUH  KPUTHYECKH  aHAJU3UPOBATh  XHUMHUYECKYIO
uHpopMalMIO, TOJAYy4YyaeMyld M3  pa3HbIX HMCTOYHUKOB  (CpeIcTBa  MaccOBOM
KOMMYHUKaIuu, UHTepHeT u Ipyrux);

c(hOpMUPOBAHHOCTb YMEHHM COOII0OAATh MpaBuiia HKOJIOTMUYECKU 1e1eco00pa3HOro
MOBEZCHUS B OBITY U TPYJIOBOM NEATEIHLHOCTH B IIENIIX COXPAHEHHSI CBOETO 370POBbS U
OKpYy’arolie NpUpoIHON Cpelbl, OCO3HaBaTh OMACHOCTb BO3ACUCTBHUS Ha >KHUBBIC
OpraHu3Mbl OIPEAENIEHHBIX BELIECTB, MOHUMasl cMblch nokaszatens 11K, moscHATh Ha
npUMepax crnocoObl YMEHbIIEHUS M TMPEAOTBpALICHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M 4YeJIOBEKa;

Uis  O0yYarommxcs C OrPaHMYEHHBIMM BO3MOXHOCTSMH 3/I0POBbSi: YMEHHE
IPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JJOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUM,

JUIS CIIENBIX U CIA0OBUIAIIMX OOYYAIOMIMXCS: YMEHUE HCIOIB30BaTh peibeHO-
TOYEUYHYIO0 cucteMy obo3HaueHuit JI. bpaiins nis 3anucu xumMuueckux Gopmyot.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsinuecTBo 4yacoB Peanu3anus
DJIeKTPOHHbIE
HaumenoBanme BOCIIMTATEJILHOIO (dbpoBbIe)
Ne n/m a3/1eJI0B U TeM MOTEeHI[HAJIA oKa
pas3a Beero KonTpoJbHbIe IIpakTUyeckue I Yp 06pa3oBaTETbHbIC
MPOrpamMmmbl padoThI padoTsI (Buabt u  ¢opmbl pecypebi
NeATeIbHOCTH)
Paspnen 1. Teopernyeckue 0CHOBBI OPraHUYeCKON XMMHUH
OTHOMIEHUE K XUMHH
[Ipenmer N
. KaK K BOKHOU
OpraniHeckon COCTaBJIAOIIEH
xumun. Teopus CVIETVDRL  FODIOCTE bubnuoreka [IOK
1.1 CTPOCHHSI 3 0 0 YARTYPRL, P https://m.edsoo.ru/7f41837c
3a BKJIAQJ POCCHUMCKUX
OpraHUYECKUX .
. Y COBETCKUX YUEHBIX B
coequHeHnu A. N
pa3BUTHE  MHPOBOM
M. Bbytneposa N
XUMHYECKON HAYKU.
Hroro mo pazgeny 3
Pa3znes 2. YriieBoaopoanbl
LlennocTtHOE
OTHOLICHHE K
[IpenenvHbie HCTODHIECKOM u bubnuoreka [JOK
2.1 YTJI€BOIOPO/IBI 2 0 0 P y https://m.edsoo.ru/7f41837¢c
HAyYHOMY HacCJIeIUI0
— aJIKaHBbI N
OTEUECTBEHHOU
XUMHH.
[Tonumanue
Henpenenbubie [EHHOCTEH 310pPOBOTO
YTJI€BOJIOPO/IBI: u O6e3omacHoro obpaza | bubnuoreka [{OK
2.2 AJIKCHBI, 6 0 1 JKHU3HH, https://m.edsoo.ru/7f41837¢c
aJKaJUECHBI, HE00X0IMMOCTH
QJIKUHBI OTBETCTBEHHOT'O

OTHOIICHUA K
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COOCTBEHHOMY
duznueckomy u
HCUXUYIECKOMY
3JJ0POBBIO.

ApomaTtnyeckue

PopMHUpOBaHKE
FOTOBHOCTHU K
COBMECTHOM
TBOPYECKOMN
JESTeIbHOCTH  TpU
CO3JIaHUU  Y4eOHBIX

bubmmoreka [IOK
https://m.edsoo0.ru/7f41837c

2.3 2 0 0 IIPOEKTOB, PELIEHUN
YTIE€BOAOPO/IBI
yueOHBIX "
MO3HABATEIHHBIX
3a/a4,  BBITIOJTHEHUH
XUMHYECKHX
JKCIIEPUMEHTOB.
dopmMupoBaHUE
UHTEpeca u
MO03HABATEIbHBIX
MOTHBOB B IIOJTYYEHHUH
[Ipupoueie u nocienyromem | bubmuorexa [[OK
24 HUCTOYHHKH 3 1 0 aHanmuse uHbopmanuu | https://m.edsoo.ru/7f41837c
yIJ€BOIOPOJIOB U 0 MepeIOBBIX
UX nepepadoTka JOCTHKEHUSIX
COBPEMEHHOM
OTEYECTBEHHOU
XUMHH,
Hroro no paszneny 13

Pa3gen

3. Kucaopoacoaepxaniue OpraHnuieckue coeAuHeHNs

3.1

Cnuptel. ®enon

3

0

0

CobmnroneHue mpaBuil
0e301acHoro
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oOpareHus c
BEIIECTBAMHU B OBITY,
IIOBCEITHEBHOW KU3HU
u B TPYJIOBOM
JIESITEJIbHOCTH.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

3.2

AJbIeTUabI.
Kapb6oHnoBsie
KHUCIIOTBHI.
CrnosxHble 3¢upsl

T'otoBHOCTH K
OCO3HaHHOMY BBIOOpY
VHIUBUyJIbHOU
TPACKTOPUHU
00pa3zoBaHwus,
Oynymeir mnpodeccun
u peanu3anuu
COOCTBEHHBIX
JKH3HEHHBIX TUIAHOB C
YYETOM  JIMYHOCTHBIX
WHTEPECOB,
CIIOCOOHOCTEM K
XUMUHU, WHTEPECOB H
noTpebHoCTEH
oO1ecTBa.

bubmmoreka [{OK
https://m.edsoo0.ru/7f41837c

3.3

YriaeBoasl

KommyHukaTuBHas
KOMIIETEHTHOCTD B
y4eOHO-
HCCIIEN0BATENLCKON
EeITEIbHOCTH,
00IIIECTBEHHO
MTOJIC3HOM,
TBOPUYECKON U OPYTUX
BHUAX JCATECIBHOCTH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Hroro no pasaeny

13

Paznen 4. Azorcoaepskane OpraHu4ecKue CoeJHHeHUs1
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AMUHBI.

4.1 AMWHOKHCIIOTEL.

benku

Pa3Butne unTepeca u
IIO3HaBaTCJIIbHBIX
MOTHUBOB B ITOJIYYCHHUU
u IIOCJIETYFOIIEM
aHanmm3e MHPOpMauu
o IIEPEIOBBIX
JOCTHXXCHUAX
COBPEMEHHOU
OTEYECTBEHHOMN
XUMHUHU.

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

Hroro no pazneny

3

Pasnes 5. BoicokoMoJIeKY/JIsIpHbIE COeIMHEHUS
Henpusitue nericteui,
IMPUHOCAIIINX Bpea
OKpYy>Karoleu
MPUPOAHOMN cpene,
[TmacTmacchr. YMCHHA bubmuoreka [JOK
51 Kayayku. 2 0 HPOTHO3MPOBATE https://m.edsoo.ru/7f41837c
BoJloKHz HEOJIaronpusITHbIC
9KOJIOTHYECKHe
MOCIIEJICTBUS
peIITpPUHUMAEMbIX
NeUCcTBUHI U
peI0TBPALATh HX.
Utoro no pazneny 2
OBUIEE KOJIMYECTBO 34 9
YACOB I10 I[TPOI'PAMME
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11 KJIACC

KosmnuecTBo 4acoB Peanuzanus
DJIEeKTPOHHbIE
HaumenoBanme BOCIIMTATEJILHOIO (wnbpoBbIe)
Ne n/m pa3aesioB M TeM Konrpoububie | IIpakTHyeckue | HNOTEHLIHAJIAa YpPOKa P
Bcero o0pa3oBaTe/ibHbIE
MPOrpamMmmbl padoThI padoTsI (BuaOBI W (popMbI pecypest
NeATeIbHOCTH)
Pasznea 1. Teopernueckne 0OCHOBbI XUMHUH
Crpoenue OTHONIEHUE K XUMUHU
aTOMOB. KaK K BaXKHOU
[lepuoanuecknii COCTaBJIAOILEN bubnnorexa [JOK
3aKOH H KYJIBTYPBI, TOPJOCTh https://m.edsoo.ru/7f41837c
11 [Tepuoamaeckas 3 0 0 3a BKJIaJ] POCCUHCKHUX
cucTeMa Y COBETCKMX Y4YEHBIX
XUMHYECKHAX B pa3BUTHE MUPOBOM
anemenTtoB /l. W. XUMHYECKON HAYKH.
Meunneneena
[Tonnmanus
crienuuku XUMHA
KaK HayKH, OCO3HaHHS
eé pomu B
dbopMupoBaHUHN bubnuoreka [JOK
paloHaIbHOTO
Hay4yHOro MbInuieHus, | https://m.edsoo.ru/7f41837c
Crpoenue
CO3JJaHUH IIEIOCTHOTO
BEIIECTBA.
1.2 4 0 0 MIPE/ICTABJICHHS 00
MHuoroo6pasue oK AfOIEM  MHDE
BEIIECTB Py p
Kak O  €IUHCTBE
MPUPOJIBI U YeNOBEKa,
B MO3HAHUH
MIPUPOJTHBIX
3aKOHOMEPHOCTEN U
pelieHun npooiemM
COXpaHEHHUS
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IIPUPOIHOTO
paBHOBECHS;

1.3

XUMHYECKHUE
peakuuu

KommyHukaTuBHas
KOMIIETEHTHOCTh B
yueOHo-
HCCIIEeN0BaTENbCKOU
JeSITENIbHOCTH,
0O0IIIECTBEHHO
MTOJIC3HOM,
TBOPYECKOM U APYTUX
BUJaX JESITEIbHOCTH.

bubmmoreka [{OK
https://m.edsoo0.ru/7f41837c

Hroro no pazneny

13

Pa3nen

2. Heopranuyeckasi XuMus

2.1

MeTtanibl

ITonnmanue
LIEHHOCTEHN 3I0pPOBOTO
u 6e3omacHOro oOpasza
JKU3HH,
HEe00XOIUMOCTHA
OTBETCTBEHHOT'O
OTHOIICHHUS K
COOCTBEHHOMY
buzndeckomy u
MICUXUYECKOMY
3/I0POBBIO.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

2.2

HewmeTtamnsl

®opmupoBaHue
TOTOBHOCTH K
COBMECTHOM
TBOPYECKOMN
JEATEIBHOCTH pu
CO3/IaHUM  y4eOHBIX
IIPOEKTOB,  PEILICHUU
y4eOHBIX u

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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IIO3HABATEIIbHBIX
3a/1a4,  BBINOJHEHUU
XUMUYECKHAX
DKCIIEPUMEHTOB.

Pa3Butue nnrepeca u
IIO3HaBaTCJIIbHBIX
MOTHUBOB B IIOJTYUCHUH

bubmmoreka [{OK

CBs3b U TIOCIIEYIOIIEeM https://m.edsoo.ru/7f41837c
23 HEOPraHMYeCKUX 2 aHajan3e nHpopMaIuu
Y OPTaHUYECKUX 0 TIePeIOBBIX
BEIIECTB IOCTHKEHHUAX
COBPEMEHHOU
OTEUECTBEHHON
XUMUH.
Hroro no pazneny 17
Pa3nen 3. XuMus 1 ;KU3HL
ITorumanue neHHOCTH
paBUI
Egﬂ;:fil};agsfooro " bu6mmoreka [JOK
https://m.edso0.ru/7f41837¢c
3.1 XUMHUSA U )KU3HB 4 OesomacHoro
MOBEJICHHUS B
CUTYyaIUSIX,
YTPOKAIOIIUX
3JI0POBBIO U KU3HHU
JIIOIEH.
Utoro no pazneny 4
OBILIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME
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HHPUJIOXKXEHHUE

Hrorosasi koHTpobHaAsi padoTa 3a Kypc xumuu 10 kiaacca

3amauus A

Ipu evtnoanenuu 3ad0anuil 3moii uacmu ¢ dnanxe omeemos Ne 1 noo nomepom evinonnaemozo eamu
3a0anusa (A1—A27) nocmagvme 3naK « X » 6 K1emouKy, HOMeDP KOMOopoil COOmeencmeyem Homepy 6blOpaHHo2o
eamu omeema. B 3a0anuax monsvko 00un npagunvuulii omeem.

1. B opraHM4ecKkux COeIMHCHUSIX BAJICHTHOCTH YIIIEPO/ia, BOJOPO/IA U KHCIOPOIa PaBHBI
COOTBETCTBEHHO:
a)2,4,1 0)4,1,2 B)2,1,2 r)6,1,2

2. Yraesojgoposa CHz = CH — C(CHz3)3 oTHOCAT K TOMOJIOTHYECKOMY psiity, oOriast hopmysia
KOTOPOTO
a) CnH2n 0) CnHa2n-2 B) CnHan+2 ) ChH2ns

3. HazBanue anmkaHa ¢ yriiepoJHOH EMbIO
CH;—-CH-CH-CH;-CH-CHs
. I

CHs CHs; CHs CHs
a) 2,3,5— TpumeTHiarekcaH B) 1,2,3,5 — TeTpamMeTunTeKCaH
0) 2,4,5 — TpuMeTUITeNnTaH r) 2,4,5,6 — TeTpaMeTUIreKcaH

4. TperuuHblil aTOM YyriiepoJa COeJUHEH C TPEMS
a) aToMaMH BOJIOpo/ia  B) (PYHKIMOHAJIBbHBIMH rPYIIIaMH
0) aToMaM# yriepo/ia T') YTJIEBOJIOPOIHBIMU PaIUKaTIaMHU

5. B monekyne OyraHa Kaxaplid aTOM yriiepo/a HaXOIUTCS B COCTOSTHUU THOPUIN3AINH
a) sp? 6) sp3d? B) sp® r) Sp

6. Metwn, 3TUI, BUHUI — 3TO. ..

a) paIuKabl 0) GyHKIIMOHAILHBIE TPYIIITHI B) U30MEPHI  T') TOMOJIOTH
7. CoenuHeHUs MEHTaH U 2,2-TUMETHIIIPOIIaH 3TO

a) OJTHO | TO K€ BEIIECTBO B) TEOMETPUUYECKHE U30MEPHI

0) CTPYKTYpHBIE U30MEPBI ') TOMOJIOTH
8. DTaH He BCTyIaeT B PeaKIHU

a) 3aMEICHUS B) JETHAPUPOBAHUS

0) u3omMepu3auu T') TOpeHUS

9. KayecTBeHHOIT peakiueil Ha HETPEIEIbHYIO CBSI3b B YTIICBOIOPO/IC SBISCTCS
a) peakuus ¢ Cu(OH), B) peakiys 00ecIBeYMBaHUs pacTBOpa Opoma
0) peakius «cepeOpsiHOrO 3epKaiiay  T') U3BMEHEHHUE [BeTa HHIWKATOPHOM Oymaru
10. IIpu B3aumMopelicTBUM dTeHA (ITHIIEHA) C BOJON 00pa3yeTcsi OpraHMuecKoe BEIIECTBO

a) 3TaHOJI 0) yKcycHasi KUCJIOTa B) ATaHaJIb T') STUJICHTJIMKOJIb
11. TlpoaykTom peakiuu 6yTeHa-1 ¢ XJIOpOBOAOPOIOM 00pasyercs
a) 1-xyo0yran 0) 2-x10pOyTeH-1 B) 3-x10pOyTaH r) 2-xs0pOyTan

12. TlonunponuiieH MOIy4aroT U3 BelecTsa, GopMysaa KOTOPOTO
a) CH, = CH> 6) CH=CH B) CH,=CH-CH, r1)CH3-CH>-CHs

13. IIpu B3aumMoaelicTBUM ATHHA (alleTUIIEHA) ¢ BOJON 00pa3yeTcsi OpraHMueCcKOe BEIIeCTBO
a) 9TaHOJ 0) sTaHa)b B) YKCYCHasi KUCIIOTa I') STUJICHIJIUKOJIb

14. TIpoaykTOoM TpUMeEpU3AIUU alleTHIICHA SBISETCS
a) KCUJIOJ 0) Tomyoun B) LIMKJIOT€KCaH r) OeH301



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

[Tpu B3aumoeiicTBuM (TOTyo1a) METUIOEH30J1a C A30THOM KHCIIOTOM 00pasyercs
a) HUTpaT OeH30.J1a B) 2,4,6-TpUHUTPOOCH30T

0) HUTPOOCH30T r) 1,4-muHITPOOSH30IT

[Ipu rugparanuu nporneHa odpasyercs

a) MpOIMaHoII-2 0) mpomanab-1 B) poniaHaib-2  T) mpomnaHoJ-1
DTaHOJI HE B3aUMOJAECHCTBYET

a) O 6) CHsCOOH B) Na r) NaOH

KauecTBeHHOM peaklieli HA MHOTOQTOMHBIE CITUPTHI SBJISIETCS

a) peakuus ¢ Cu(OH)> B) peakiiusi 00eCcI[BeUnBaHus pacTBOpa Opoma
0) peakIus «cepeOpsTHOTO 3epKaiay  T') U3MEHEHHE 1[BeTa MHAUKATOPHON Oymaru
KaugecTBeHHOM peaknyeil Ha aJlbIeruabl SBISAETCS

a) peaKIus «cepedpsTHOTO 3epKajia B) U3MEHEHUE 1[BETAa MHIUKATOPHOM Oymaru
0) peakIus Co CIIUPTOM I') peakius o0eclBeUnBaHUs pacTBopa Opoma
B xone peakuuu anbaerunos ¢ ruapokcugom memu (11) Cu(OH)2 o6pa3syrorcst:

a) aJIKEeHbI 0) aJIKaHbI B) KHCJIOTBI T') CIIUPTHI

[Ipu B3auMoIENCTBUN YKCYCHOM KHCIIOTBI C METUJIOBBIM CIIMPTOM 00pasyercs

a) MeTujameTar B) MeTmiIpopmMHar

0) sTHNaneTaT r) aTHIIpopmMuar

JI1st MypaBBMHOM KMCJIOTHI HE XapakTepHa peaKkus

a) I3MCHEHHE IBETa MHIUKATOPHON Oymaru B) peakius «cepeOpsHOTO 3epKaiay
0) peakius obOecrBeurBaHus pacTBopa opoma 1) peakius ¢ Cu(OH)»

I'mroko3a sBnsiercs
a) TucaxapusioM U allbJeru0CIUPTOM B) MOHOCAXapHI0M U aJlbJeTU0CIIUPTOM
0) moyMcaxapuaoM U KETOHOCITHPTOM I') MOHOCAXapuJI0M U KETOHOCITUPTOM
JlJ11 aMHHOB XapaKTEepHO MPOSIBICHUE
a) KUCJIOTHBIX M OCHOBHBIX CBOWCTB B) HEHTPAIbHBIX CBOMCTB
0) OCHOBHBIX CBOMCTB I') KUCJIIOTHBIX CBOWCTB
JlJi1 aMUHOKHUCIIOT XapaKTepHO MPOSIBIICHHE
a) KUCJIOTHBIX U OCHOBHBIX CBOMCTB B) HEUTpaIbHBIX CBOHCTB
0) OCHOBHBIX CBOMCTB I') KUCJIIOTHBIX CBOWCTB
[lepBuunas cTpykTypa 6enkoB 00pa3oBaHa CBS3bIO
a) CBSI3bI0 «COJIEBOM MOCTHK B) BOJIOPOJHOM CBSI3bIO
0) CBA3BIO «IUCYIbGUIHBIA MOCTUK I') IETITUTHOM (aMHUIHOM) CBS3bIO
Jlenaryparueit 6enka He sBJseTcs IeicTBUE Ha OeNoK
a) coJiell JIeTKUX METAJIOB B) Y-U3JIy4YCHUE
0) couiell TSHKENbIX METaIOB r) 96%-ro criupra
3ananue b

Jlna 3anucu omeemog k 3a0anuam smoii yacmu (C1—C3) ucnonv3yitme onank omeemos Ne 2. 3anuwume
cHauana nomep 3adanusn (CIl u m.o.), a 3amem nonnoe pewrenue. Omeemol 3anucvleaiime 4emKo U pazoopuuso.

Kakast macca Bojbl oOpazyercs npu ropenuu 10r metana?

MaccoBas 1015 yriiepoja B coequHeHnu pasHa 24,24%, sogopona — 4,04%, xnopa —
71,72%. Onpenenure oO1Iyto (OpMYITy BEIIECTBA, €CIU U3BECTHO, YTO €ro INIOTHOCTH 10
BOJIOpOy paBHa 49,5.






