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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XMMHU Ha YpOBHE CpeiHEero oodiiero odpa3zoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanuny,
TpeOOBaHUN K pe3yinbTaTaM OCBOSHUS (eaepalibHON 00pa3oBaTebHOW MPOTPAMMBI CPEIHETO
obmero oo6paszoBanus (POIl COO), mnpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanmapte COO, ¢ yuérom Konuenmmm mnpenonaBaHus y4eOHOTO TMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, pearn3yrmnX OCHOBHBIC
oOpa3oBaTelbHbIE TPOTPAMMBI, U OCHOBHBIX MNOJOXKEHUH «CTpaTernu pa3BUTHS BOCIHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIX0/I0B K pa3zpabOTKe MPOTrpamMMbl 10 XHUMHUH, K OTIPEACTICHHI0 O0IIel CTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHsI 00YJAIOUINXCS CPEICTBAMH YIEOHOTO TpeaMeTa «XUMUS JUTs
10-11 xkmaccoB Ha 0a30BOM YpPOBHE COCTaBWIM KOHIENTyajdbHble nojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jied, COJAEepKaHUsl, pe3y/lbTaToB oOyueHUs U TpeOOBaHMM K YPOBHIO
MOJITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHe,  IOJIyd4aeMO€  BBINYCKHHKaMH  00mieoOpa3oBaTebHOM
OpraHu3aIiH, SBISIETCS HEOTHEMIIEMOW YacThl0 MX 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAINOM pealn3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KITFOUYEBBIX [IEHHOCTEH, TP CYIITHX
[EJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHHs. OTH IEHHOCTH KacaroTCs IO3HAHHS 3aKOHOB
pupoIbl, (POPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYJIbTYphl YENIOBEKA, a TaKKe IKOJOTHUECKH
000CHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0POBbIO U MPUPOIHOU cpene. Peanusyercs xumuueckoe
oOpazoBaHue OOy4aroOUIMXCs HAa yYPOBHE CPEIHEro oO0IIero oOpa3oBaHHs CpPEACTBAMU Y4eOHOTO
npeaMera «XUMHUS», COJEpKaHUE U TOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMme Mo XUMHH C
y4€TOM CcHelu(pHUKN HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a TaKke C y4€TOM OOLIMX IeJied W MPHUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit denepanuu.

XUMHUS KakK 3JIE€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0COOYyI0 poJib B COBPEMEHHOM
UMBUIIU3AIMY, B CO3JIaHUM HOBOI 0a3bl MaTepualbHOM KyabTypbhl. OHa BHOCHUT CBOIl BKJIAJ B
(dbopMHpOBaHKE PALMOHATILHOTO HAYYHOTO MBIIIJICHUS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (OopMHUPYETCsl B XUMUU Ha
OCHOBE MMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY>KAIOLIEr0 MUPA, OCO3HAHMS B3AUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, MX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU TIPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMHM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOI
4acTbI0 MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAA U >KU3HH Ka)XJI0TO 4YIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3MIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha pellleHne TM00aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKOI 0€30MacCHOCTH U OXPaHbI 310POBbSI.

B cooTtBercTBMM ¢ OOmMMHM LeNIMH M OpPUHIMIAMHU CpeaHero oOImiero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb M3Y4YEHHUS]) OPHUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUIs
BBIPAaOOTKH MHUPOBO33PEHUYECKMX OPHEHTUPOB, YCIEUIHOTO BKJIIOYEHHMS B JKU3Hb COLIMYMA,
IPOJ0JKEHHUs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisIOmMMMU NpeMeTa «XUMUs) ABIAIOTCA 0a30Bble Kypchl — «OpraHuyecKkast XUMHs»
u «OO0miast 1 HeopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SBISIFOTCS
OCHOBBI 0a30BOI1 HayKH: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIOYCHHEM 3HaHUM U3
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oOmielt XuMUM) U oprannyeckord xumun. @opMHUPOBaHUE TAHHON CUCTEMBI 3HAHUHN MPH U3YydEHUH
npenMera o0ecredynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTOOOpa3us BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOImas u HeopraHmuecKas
XuMEs» cHopMHUpOBaHa B MPOrpaMMe IO XMMHH HAa OCHOBE CHUCTEMHOTO IOJXOJa K H3YYCHHIO
yaeOHOTO MaTepuaga M OOYCIIOBIIEHA HCTOPUYECCKH OOOCHOBAHHBIM pPAa3BUTHUEM 3HAHHWNA Ha
ONpeeEHHBIX TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKON TEOPUM CTPOEHHUS OPraHWYECKUX COCIWHEHUH, a
TaKke€ HAa YPOBHE CTEPCOXMMUUYECKHX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Ceenennsi 00 M3ydyaeMblX B Kypce BEIECTBAX JAOTCS B Pa3BUTHU — OT YIJIEBOJOPOIOB IO
CJIOKHBIX OHMOJIOTUYECKH AaKTHUBHBIX COCIMHEHMHA. B Kypce OpraHuyeckod XHMHH TMOJTY4aroT
pazBuTue CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs TEepPBOHAYAIBLHbBIC
MPEACTABICHUSI O XMMHYECKON CBS3M, KJIACCU(DHUKAIMOHHBIX MpPHU3HAKAX BEIIECTB, 3aBHCHUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Ton HOBBIM yriioM 3peHHsT B mpeamere «XuMus» 0a30BOro YpOBHS paccMaTPHBACTCS
W3y4YEHHBII HAa YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs TEOPETHUYECKUU MaTepual H
(haKTOJIOTHYECKHE CBEJEHUS O BEMIECTBAX M XUMHUYECKOW peakinuu. Tak, B YaCTHOCTH, B Kypce
«O0mmass 1 HeopraHWYecKas XHMHs» OOYJArOIIUMCS TPEIOCTABISICTCS BO3MOXKHOCTH OCO3HATH
3HAYECHHE MEPUOMUECKOTO 3aKOHA C OOIIETEOPETHUECKIX U METOIOJOTHIYECKUX MO3UITUH, TITy0Ke
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONIeH 10 OOBSICHSIOMENH 1
MPOTHO3HUPYIOLIEH.

Ennnas cucreMa 3HaHUM O BaXHEWIHMX BELIECTBaX, UX COCTABE, CTPOCHHHU, CBOMCTBaX W
MIPUMEHEHHH, a TAKXKE O XMMHUUYECKUX PEAKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHMS
nononHsieTcss B Kypcax 10 w11 kimaccoB  sIeMeHTaMHM  COACP)KAHUSA, HMMEIOIIUMU
KYJIbTYPOJOTHYECKH M TPUKIAAHON XapakTep. OTH 3HAHUA CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSI3M XHMHMHM C JpPYTMMH HAayKaMH, pacKpblBalOT €€ pPOJIb B II03HABATEIBHOU U
MIPAKTUYECKON JEeSATeIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCHHTAHUIO YBXKEHHUS K IIPOIECCY
TBOpUECTBa B 00JAaCTH TEOPUU U MPAKTUUYECKUX MPUIIOKEHUI XUMUU, IMOMOTAIOT BBIMYCKHUKY
OpUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IMPOOJIEMax, CBA3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO M NPUMEHSATh €€ sl MOMOJHEHUS 3HAHHM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HMCCIENOBATEIbCKUX 3ahad. B menom conepkanue
yueOHOro mpeamera «XUMHS» JAHHOTO YPOBHS M3YyUEHHUS OPUEHTHUPOBAHO Ha (popMHpOBaHHE Y
oOyyaronmxcss MUPOBO33PEHYECKOM OCHOBBI ISl MOHMUMaHMS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHUaIbHOE EJUHCTBO HEOPraHWYEeCKOTO0 W OPraHu4ecKoro Mupa, oOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh IIPUPOJHBIX SIBJICHUH IyTEM 3KCHEPUMEHTA U
pelleHHus TMPOTUBOPEUUMH MeEXAy HOBBIMU (DaKTaMU U TEOPETUYECKHUMH TMPENOChUIKAMH,
OCO3HAHHE POJIM XUMHH B PEIICHUH 3KOJOTHYECKUX MpoOjeM, a Takxke MpolieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nmnane pemeHus 3a1a4 BOCIIUTAHUS, Pa3BUTHS M COLUATM3AIMHI 00YJaIONUXCS TIPUHSATHIE
MporpaMMoONl MO XUMHHM MOJAXOJbl K OIPEAENCHUIO COAEpKaHUS W TOCTPOEHHUS NpeaMera
npenycMarpuBaoT (OPMUPOBAHHWE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMEIOMNX 0a30BOe
3HAYEHUE I PA3IUYHBIX BHJIOB JESITENLHOCTH: pelIeHHs MpoOeM, OMCKa, aHalu3a U 00paboTKH
uHpopMaliy, HEOOXOJWMBIX Ui MPUOOPETEHHs] OMbITa MPAKTHUYECKONW M HUCCIIeIOBATENbCKOMN
NEeSTENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B mpakTuke nmpenoaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o6pa3oBaHus, Tak 1 Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMs, NpPHU OIpPENEICHUH COJEPKaTEIbHONH XapaKTePUCTUKH
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Lnened M3ydeHWs IpeaMeTa HalpaBJI€HUEM TIEPBOCTEIIEHHOW 3HAYMMOCTH  TPATUIIMOHHO
npu3Haércss  GopMHpOBaHWE OCHOB XMMHUYECKOH HAayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHYECKOMN JIEATEIbHOCTH YeI0BEeKa U KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOJAMYECKOW TOUKH 3PEHHUS] TAKOW MOJXOJ K ONPEICICHHUIO Ielell HU3ydeHUus
MpeAMETa SIBISETCS BIIOJHE ONPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIEISIMU H3Y4YCHHUS TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:

e (opmupoBaHWME CHCTEMBl XUMHUYCCKUX 3HAHMA KaKk BaXHEHIIEH COCTaBISIOMICH
€CTECTBEHHO-HAyYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBHIC TOHSATHUS,
(dbyHIaMEHTaIbHBIE 3aKOHBl M TEOPUU XUMHUHU, OCBOCHHC S3bIKa HAYKH, YCBOCHUE H
MOHUMAHHWE CYIIHOCTH JOCTYIMHBIX OOOOIIEHW MHUPOBO33PEHUYECKOTO  XapakTepa,
03HAaKOMJIEHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

e (¢dopMHUpOBaHHE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB
XUMUYECKUX PpEeaKIMii, HEOOXOJAUMBIX IS TMPUOOPETEHUS] YMEHHM OPHEHTHUPOBATHCS B
MHpE BEIMIECTB U XUMHYECKUX SIBJICHUH, UMEIOIIMX MECTO B MPUPOJIC, B MPAKTUUECKOU U
MMOBCETHEBHOM KM3HU,

® Ppa3BUTHE YMEHHUH U CIIOCOOOB JIEATEITLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U OOBSICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TpaBWI OE30MacHOTO OOpameHust ¢
BEIIIECTBaMHU.

Hapsiny ¢ sTtuMm, comepkatelbHas XapaKTepUCTHUKa IeJied W 3a1ad W3ydeHusl mpeaMera B
MporpaMMe Mo XMMHUH YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH MPHUOPUTETAMHU B
cucteMe cpemHero oomero oopazoanus. CeroHsi B MPEMOJaBaHUM XMMHUHU B OOJIBIICH CTENEHU
OTaéTcs MpeanoYTeHNE MPAKTUYECKON KOMIIOHEHTE CoJiepKaHusl 00yueHus, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIMTYCKHHMKA 00111€00pa30BaTEIbHON OpraHu3aluy, BIaICionero He Habopom 3HaHHIA,
a (QYHKUMOHAIBHON TI'PaMOTHOCTHIO, TO €CThb CHOCOOAMH M YMEHHMSIMH AaKTHMBHOTO MOJYYEHUS
3HAaHUHU ¥ NPUMEHEHUS UX B PEAJIbHOM KU3HU I PEIICHUS TPAaKTUYECKUX 3aa4.

B cBs13u ¢ 9TUM npU U3YUYEHHUH MpeaMeTa « XUMUs) TOMUHUPYIOIIee 3HaueHue MpruoOpeTaoT
TaKue LeNH U 337a4, Kak:

ajanranusi 00yJaroluxcs K yCJIOBUSAM AMHAMMYHO Pa3BUBAIOIIErocs MHpa, GOpMUPOBAHUE
WHTEJUJIEKTYaJbHO Pa3BUTOM JIMYHOCTHU, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY IPHUHSATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX JKU3HEHHBIX CHUTyalusX,
CBSI3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;

(dbopMupoBaHHe Y 00YJarOIIUXCS KIIFOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHIIUH ), HMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE MJIs PA3JIMYHBIX BHUJOB JIEATEIBHOCTH: PpEIICHUS MpoOsieM, MOUCKa,
aHanu3a u o0paboTku wuHpOpManMK, HEOOXOTUMBIX Ui MPUOOPETEHHS OMbITa ACSITEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XXHOE€ MECTO B IO3HAHUMM XHMHUHU, a Takke JUIsl OLEHKH C MO3ULUN
9KOJIOTHYECKONH O€30MacHOCTH XapakTepa BJIMSHHUS BELIECTB W XUMHUYECKHX IPOIIECCOB Ha
OpraHU3M YeJIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEM
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHWS 1O XUMHH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-MOMYISIpHON MH(OpPMAIMM XUMHYECKOTO
COJICpKaHUS;

(dhopMHUpOBaHKE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHUS,
HaO0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAUMBI, B YACTHOCTH,

MIPH UIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO SKCIIEPHUMEHTA;
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BOCITUTaHHE Y OOydaromuxcs yOSKIEHHOCTH B TYMAHHCTUYECKOW HANpPaBICHHOCTH XUMHH,
e€ BAXHOH pOJMM B pEIICHHH TJIOOAIBHBIX MPOOJIEM pPAIUOHAIBHOTO IPHPOJIONOIBE30BAHMS,
MOTIOJTHEHHSI JHEPTeTHYECKUX PECYpCOB U COXPAHEHUS MPUPOTHOTO DPABHOBECHsS, OCO3HAHUS
HEO0OXOTMMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJC U CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEeHUS
OIIbITa KMCIIOJIB30BAHUA IMOJYYCHHBIX 3HAaHUU I OPUHATUSA T'PpaMOTHBIX pemeHHﬁ B CUTyallMiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B ydyeOHoMm mmmane cpemHero obmiero oOpa3oBaHusi mpeaMeT «XHuMHus» 0a30BOTO YpOBHS
BXOIUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-H8,Y’~IHBI€ MpEaAMCETBD).

OO01mee 4YMCIO YacoB, OTBEASHHBIX JUISI M3YYCHHSI XMMHUH, Ha 0a30BOM YpPOBHE CPEIHETO
obmiero o6pazoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henenro), B 11 kimacce —
34 gaca (1 yac B HezeIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

Teoperudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer opranuydeckoil XMMuU: €€ BOSHUKHOBEHME, Pa3BUTHE W 3HAYCHUE B IMOJIYYCHUU
HOBBIX BEUIECTB U MaTepuasioB. Teopus cTpoeHus: opraHuueckux coeaunenuit A. M. bytieposa, eé
OCHOBHBIC TOJIOKEHUs. CTPYKTYpHBIC (OPMYJIBI OPraHMYECKUX BemlecTB. [ OMOJIOTHS, H30MEpHs.
XuMu4deckasi CBSI3b B OPraHUYeCKUX COCTMHEHHSIX — OJIMHAPHBIE i KPaTHBIC CBSI3U.

[IpencraBnenue o kinaccUpUKAIMK OpraHUYECKUX BeliecTB. HomeHkaTypa opraHH4ecKux
COCIMHEHUH (CUCTEMAaTHYeCKasi) U TPUBHAJIbHBIC HA3BAaHUS BAXKHEHIINX MpEICTaBUTENEH KIIacCOB
OpPraHUYECKUX BEIIECTB.

DKCHEepUMEHTATBHBIE METOJIBI WM3YYCHHUS! BEIIECTB W UX MPEBpAIICHUN: O3HAKOMIICHHE C
oOpasramMu OpraHMYECKHX BEMIECTB W MaTepuajaMd Ha WX OCHOBE, MOJICTUPOBAHUE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOIIOIEHNE M ONMCAaHNEe JEMOHCTPAIIMOHHBIX OTIBITOB TIO MPEBPAIICHHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuH (IJIaBJIeHUE, OOYrIMBAHNUE U TOPEHUE).

Yraesonopoasl

ANKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psA. MeraH M 3TaH — MpOCTEHIINe
MPEACTABUTENH AJIKAHOB: (PM3MUECKUE M XUMUUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUs U TOPSHHUS),
HaXO0XJEHUE B IPUPOJIE, TOTYYECHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psii. DTWIEH W MPONHIEH — MPOCTEHIINe
MPEACTABUTENN AJKCHOB: (U3NYECKHE W XHUMHYECKHE CBOWCTBA (peakiud THIAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKHCJICHHS W TIOJTUMEPHU3AIINH ), TIOJIyUCHUE U IPUMCHCHHE.

Ankanmuensl: OyramueH-1,3 u MertunOyramaueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKUE
CBOMCTBA (peakuus moaumepu3anuu). [loydeHne CHHTETHYECKOTO KayayKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKHUH Psjl. ANETUIICH — IMPOCTEHIITNI
MPEACTaBUTENbh AJIKWHOB: COCTaB, CTpOCHUE, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHCHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiuu
raJlOTeHUPOBAHUS W HUTPOBAHUS), TOJyYeHHE M TNPUMEHEHHeE. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuseckue ceoUCmea (peakyuu 2ailoeeHUpO8aHUs U HUMPOBAHUs), NOLYYeHUe U
npumenenue.  TOKCHUYHOCTH  apeHOB. ['eHeTndeckas CBA3b  MEXAY  YIJIEBOJAOPOJaMH,
MPUHAJICKAIUME K Pa3JIMYHBIM KJIACCaM.

[IpupoanHbie UCTOYHUKU YIrIIeBOIOpoAOB. IIpupomHelii ra3 u momyTHble HE(TSIHBIE Ta3bl
Hedtp u e€ npoucxoxaenue. CrocoObl nepepaboTKH HEPTHU: TTEPETOHKA, KPEKUHT (TEPMUYECKUM,
KaTajauTHuueckuit), nupoaus. [Ipoaykrel nepepaboTku HEPTH, UX IPUMEHEHHE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOYKThI €T0 MepepadoTKH.

DKCHEepUMEHTAIbHBIE METOJIbl M3YYEHHUS! BEIIECTB M UX MPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3iiaMu MjaacTMacc, KaydykoB M pe3uHbl, Koimekiuu «HepTtb» u «YToam», MOoAenTupoBaHHE
MOJIEKYJT YTJIEBOJOPOJOB U TallOTEHONPOU3BOAHBIX, MPOBEJICHUE MPAKTUYECKOW pabOThI:
MOJYyYEHHUE 3TUIIEHA U U3yYEHUE €r0 CBOMCTB.

PacuérHpie 3amaun.




Bbruncienus no ypaBHEHHIO XUMHUYECKOHN peakiuu (Macchl, 00bEMa, KOIMYECTBAa HCXOTHOTO
BEIIECTBA WJIM TIPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOTHBIX
BEILIECTB WJIM MIPOJIYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHeHNs

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOJ W 3TAHOJ: CTPOEHUE, (PUINYECKHE WU
XUMHUYECKHME CBOMCTBa (peaklMM C AKTHBHBIMU METaJJIaMH, TaJIOT€HOBOJOPOJaMH, TOpPEHHE),
npuMeHeHue. BogopoiHeie cBs3u MeX1y MOJIEKYJIaMU CIIUPTOB. J{eficTBUE MeTaHOIa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBeKa.

MHOroaroMHble CHOUPTHL. OJTWICHIJIMKOJIb U TIHMIEPUH: CTPOCHHUE, (U3HYECKHE U
XUMHUYECKHUE CBOWCTBA (B3aMMOJCHCTBUE CO MICJIOYHBIMU METAJJIaMHU, KAUeCTBEHHAs peaklus Ha
MHOTOATOMHbIE cnupThl). JlelicTBMe Ha oOpraHu3M uesjoBeka. [IpumMeHeHHe TIMIEpUHA U
STUJICHTJIUKOJIS.

@DeHo: CTpOeHHE MOJIEKYJIbl, (PU3NUYECKHE U XUMUYECKHe CBOICTBa. TOKCHYHOCTH (heHouIa.
[Ipumenenue denomna.

Anpaerunel U Kemowsi. DopMaNbAETH], aleTaNbJIeTHA: CTpoeHue, (QU3nMvecKkue u
XUMUYECKHE CBOMCTBA (peakluu OKHCICHHWs] M BOCCTAHOBJICHHUS, KAaue€CTBEHHBIC PEAKIUN),
MOJTyYeHUE U TIPUMEHEHHE.

OnHOOCHOBHBIE TpEETbHBIE KapOOHOBBIE KHCIOTHI. MypaBbUHAsT M YKCYCHAsl KHCJIOTHI:
cTpoeHue, pU3NYeCKHe U XUMHUYECKHE CBOICTBa (CBOWCTBa, 00IIMeE Ui Kjacca KUCIOT, PeaKIus
sTepuduKalmK), TMOdydeHue W mnpuMmeHenue. CreapuHOBas U OJEHMHOBAS KHCIOTHI Kak
MPEACTABUTENMN BBICIITUX KapOOHOBBIX KMCJIOT. MbLTa Kak COJIM BBICIHIUX KapOOHOBBIX KHUCIIOT, MX
MOIOIIlEE IECHCTBUE.

CrnoxHble >QUpbl KaKk MPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['MAPONU3 CIOXKHBIX A(PHUPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne sxupoB. buonorndeckas posb KUPOB.

VYrineBoapl: cocraB, KiaaccU(pUKAIUS YIIIeBOJAOB (MOHO-, - U ToJmcaxapunbl). ['moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYNbI, (U3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojeiicteue ¢ ruapokcuaom meau(Il), okucienne aMMuadyHbBIM PacTBOPOM OKCHJIA
cepeopa(l), BoccraHOBIEHHE, OpPOKEHHE TJIIOKO3bI), HAXOXICHUE B TPHUPOJAE, INPUMEHEHHUE,
6uonorudeckas poiib. Dotocunres. PpyKTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnrono3a kak npupojasble nojimMepbl. CTpoeHue Kpaxmajia U LEJUIHOJIO3bL.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

OKCIEPUMEHTAIbHBIE METOJbl HU3YYEHHsS] BEIIECTB M UX MPEBPALICHUN: NPOBEICHHUE,
HaOII0/ICHUE U ONMCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CIHPTOB, KAYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CHHPTOB (OKWCIeHHe OdTaHoja okcugoMm Meau(Il)), MHOroaTOMHBIX CHHPTOB
(B3aumogeiicteue runepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaerunoB (OKHCIEHHE aMMUAYHBIM
pactBopom okcuga cepedpa(l) u rumpokcunom meau(Il), B3aumojeiicTBue Kpaxmalia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKOI pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Brruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJTMUECTBA UCXOJHOTO
BEIIECTBA WM MPOIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX
BEILIECTB WJIM MTPOJIYKTOB PEAKIINH).

A3oTCcozeprKale OPraHn4ecKre COEIUHEHHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuyecKkue coeAnuHeHus. dusnueckue U XUMHUYECKUe
CBOMCTBAa aMUHOKHCIOT (HAa TpUMepe TIWIMHA). buonormdyeckoe 3HA4YEHHWE AMHUHOKHUCIOT.
[TenTuaer.



benkn kak npupoAHBIE BBICOKOMOJIEKYJISIPHBIE cOoeAMHEHHUd. llepBuuHas, BTOpUYHAs H
TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHME CBOWCTBAa OEJKOB: THUAPOJU3, JACHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKCIepUMEHTAJIbHBIE METOJbl M3YYEHHUsS BEIIECTB M MX MPEBpAlICHUN: HaOMIONEHHE W
OTHMCAaHHUE AEMOHCTPALMOHHBIX ONBITOB: JACHATYpalusi OCNKOB MPU HArPEBAHWH, [IBETHBIC PEAKIHH
OEJKOB.

BbicokomoiiekyJisipHbIe COeIMHEeHHs

OcCHOBHbIE TIOHATUSI XHMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYpPHO€ 3BEHO, CTEIEHb NOJUMEPU3ALNH, CPEIHSS MOJEKyIspHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BICOKOMOJIEKYJIIPHBIX COEAMHEHUN — TIOJIMMEPU3aLMsl U OJUKOHACHC AU

DKClepUMEHTANIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MNPEBpPALICHUI: O3HAKOMIIEHHE C
o0pa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H NMpu U3ydyeHUM opranuyeckol xumuum B 10 Kimacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHATUH, TaKk u
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU JUIS OT/IEbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, KiaccuuKaius, MEepUOIUYHOCTb, HAONIOJEHNUE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJETUPOBAHUE.

®duznka: Marepusi, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKyJa, SHEPreTUYECKHIl YpOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKHE BEIMYMHBI U €AMHUIIBI X
H3MEpEeHUsl.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (HOTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCIKH, YIIIeBOIbI, JKUPHI, (EPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

Texnosorusi: muiieBble MPOIAYKThI, OCHOBBI PAllMOHAILHOTO MUTAHMS, MOIOIINE CPENCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpernapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI XMMHUH

XUMHYEeCKUH 37eMeHT. AtoM. Sapo aroma, H30TOMBI. DJIEKTPOHHAs 000J0YKa.
DHepreTuyeckue ypoBHH, MOAYpOBHH. ATOMHBIE opOuTanu, s-, p-, d- smemeHTbl. OcOOEHHOCTH
pacrpeiesieHds 3JEKTPOHOB IO OpOMTAIsAM B aroMax 3JIEMEHTOB IEPBBIX YETBHIPEX IMEPHUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuogmueckas cucrema XuMu4yeckux odnemeHroB JI. U
MenpneneeBa. CBsi3b EPUOIUUECKOTO 3aKOHA U [leproanyeckoil CUCTEMbl XUMUYECKUX AIIEMEHTOB
. U. MenneneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB MO T'PYIIaM 1
nepuoaaM. 3HaueHUe NePUOJUUECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBS3b. Buabl XuUMHUYECKOW CBsI3M (KOBaJ€HTHas
HEeMoJIApHAas W TOJSpHAas, HOHHAs, MeTaludeckas). MexaHu3mMbl 0Opa3oBaHHUS KOBaJCHTHOMN



XUMHUYECKON CBA3M (OOMEHHBIN M JOHOPHO-aKUENTOPHBIN). BomoponHas cBsizb. BalleHTHOCTS.
DneKTpooTpUlaTesbHOCTh. CTeneHb OKUcieHus. IOHbI: KaTHOHBI U AaHUOHHBI.

BemectBa MOJEKYISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIMYECKMX PpEHIETOK. 3aBUCHUMOCTh CBOWMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonarue o mucnepcHbIx cuctemax. VIcTMHHBIE M KOJUIOMAHBIE PacTBOPHI. MaccoBasi 10Jis
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHmyecknx coeauHeHui. HoMeHkIaTypa HEOpraHMYeCKHX BEIECTB.
['eneTnyeckast CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAIICKANTUX K PA3TUIHBIM KJIACCaAM.

Xumunyeckass peakuus. Knaccudukanuss XMMHUYECKHMX peakUUid B HEOPraHUYECKOW M
OPraHWYECKOW XUMHUU. 3aKOH COXPAaHEHMsSI MAacChl BEIECTB, 3aKOH COXPAHEHHS W TpEBpaIeHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3iMyHbBIX (akTopoB. OOpaTUMBbIE pPEAKIUH.
Xumudeckoe paBHOBecue. DaKkTOpbl, BIMSIONIME HA COCTOSHME XHMUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTHueckas aucconuanus. CuiibHble W ciadble >JeKTpoJuThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAas, IEJTOYHAs.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEpUMEHTATBHBIE METOJBI HM3y4YEHHUs BEIIECTB M HMX MPEBPAIICHUMA: JIEMOHCTpAIUs
tabmur «llepuommyeckas cucrema xumuueckux odnemeHToB JI. WM. MenneneeBa», u3ydeHwne
MOJIENe KPUCTAUIMYECKUX pemeToK, HaOMIOJCHHE W ONHCAHWE JACMOHCTPAllUOHHBIX W
1abopaTOpHBIX OMBITOB (pa3iioKeHHE IMEepOKCHIa BOJOpPOJa B TMPUCYTCTBUU KaTaau3aTopa,
ONpENIETICHUE Cpebl PacTBOPOB BEIIECTB C IMOMOINBI YHUBEPCAIBHOTO WHJIMKATOpA, PEaKLHUH
HOHHOTO OOMEHAa), TpPOBEIEHWE MPaKTUYECKOW paboThl «BiusHUe pa3nu4HBIX (HAKTOPOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel no ypaBHEHUAM XMMHUYECKUX PEAKLHM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxenne HemeraiioB B Ilepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa M 0OCOOEHHOCTU CTpOE€HHS aTOMOB. (DU3NYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEeMeTauIoB (Ha IpUMeEpe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMUYECKHE CBONCTBA BaKHEHIIMX HEMETa/NIoB (TaJloT€HOB, Cepbl, a3zoTa, ¢ocdopa,
yriaepoaa U KpPeMHHUS) U UX COCIUHEHMH (OKCHIIOB, KUCIOPOJCOAEPKALIUX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IpuMeHeHNne BaXXKHENILIUX HEMETANIOB U UX COCTUHEHUH.

Mertamisl. [lonoxxenne meramios B [lepuoanueckoii cucteme XxuMmuueckux snnemMeHToB [, U.
MenpeneeBa. OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JOYEK aToMOB MeTamuioB. OoOiue
¢busnueckue cBoicTBa MeTamsioB. CrlaBbl METAUIOB. DIEKTPOXUMHUYECKHHA psl HaNpsOKEHUN
METaJJIOB.

XUMUYECKHE CBOICTBA BaXHEUIIUX METaUIOB (HATpUi, Kajuii, KaJblUii, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue criocoOb! Moay4YeHus MeTamioB. [IpuMeHneHe MeTamioB B OBITY U TEXHUKE.

DKCneprUMeEHTaIbHBIE METO/Ibl U3yUEHUs BEUIECTB U UX MPEBPAICHUI: U3yYEeHUE KOJIEKIINU
«MeTaisl U CIUIaBbD», 00pa3l0OB HEMETAJIOB, PEIIEHUE IKCIIEPUMEHTANIBHBIX 3a/1a4, HaOt0IeHUE



M OIHCaHWE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aUMOJCHCTBUE TUAPOKCHIA
IIOMHHMS C paCTBOpPaMH KUCJIOT U LIEJI0OUEH, KAUECTBEHHbIE PEAKIIMY HA KATUOHBI METAJIOB).

Pacuérnsble 3amaum.

Pacuérbl Mmacchl BenecTBa Uiy 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUHU BEUIECTB, pacu€Thl Macchl (00bEMA, KOJMYECTBA
BEIIECTBA) MPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 0OecrieUeHHH 3KOJIOTHYECKOM, SHEPIeTHUYECKON W MHUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAAX ITO3HAHUS BEIIECTB U XUMHYECKUX PEAKLIUN.

[IpencraBienust 00 00X HAYYHBIX NMPUHIUIAX TPOMBIIIJIEHHOIO MOJTYYE€HUs Ba)KHEUIINX
BEILIECTB.

YenoBek B MHMpE BEIIECTB M MATEpUAJIOB: BAXXKHEHIIME CTPOUTENBHBIE MaTE€pHAIbI,
KOHCTPYKIIMOHHBIE MaTEpHAIbl, KPacKW, CTEKIO, KepaMHKa, MaTepuabl Ui DIIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPATIbHBIE yI0OpEHUSI.

XWMHUS M 3J0pOBbE YEJIOBEKA: IIpaBUjIa HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacHOTO UCTOIb30BaHUS MPENapaToB ObITOBOW XMMHH B MOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXNpeaMETHBIX CBSI3eH NpU M3y4eHUH 00Iel U HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCI0JIb30BAHHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSTUH, TaK U
MTOHSATHH, SBIIAIOIIMXCSA CHCTEMHBIMH JUISl OTJEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAyYHbIE TIOHATHUS: HAy4HBIN (DakT, runoresa, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KilaccCUUKaMs, MEepUOJUYHOCTh, HAOIIOAEHUE, OSKCIEPUMEHT, MOJEIMPOBAHHUE,
U3MEpPEHUE, SABJICHUE.

@usnka: MaTepus, JHEPrus, Macca, aToOM, DJEKTPOH, IMPOTOH, HEUTPOH, HMOH, H30TOI,
PaZMOAaKTUBHOCTh, MOJIEKYJIA, SHEPreTHMYECKHH ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosiorus: KjeTka, oOpraHusM, 3KOCUCTeMa, Ouocdepa, MakKpo- U MHKpPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEILECTB B OPraHU3ME.

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/Ibl, MOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: XUMHUYECKasi MPOMBIIIIEHHOCTh, METAJIYPIUs, MPOU3BOACTBO CTPOUTEIIBHBIX
MaTepHasoB, CEJIbCKOXO351CTBEHHOE IIPOU3BO/JICTBO, IUILeBast IIPOMBIILITICHHOCTb,
(bapmaneBTHUECKasi IPOMBIIIIICHHOCTb, IPOU3BOACTBO KOCMETHYECKUX IPENapaToB, MPOU3BOICTBO
KOHCTPYKLIMOHHBIX MaT€pHAJIOB, 3JIEKTPOHHAS IIPOMBILLIEHHOCTb, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOI'PAMMBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJIbTaTaM OCBOCHHUS OOYYalOUIMMHCS
IporpaMM cCpeaHero oOmiero oOpa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM).
Hay4Ho-MeTon4eckoil OCHOBOM JUIsl pa3paOOTKU IUIAHUPYEMBIX PE3YIbTATOB OCBOCHHS IPOTPAMM
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-IESITETLHOCTHBIHN MOIXOI.

B cootBercTBUM € CHCTEMHO-/EATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE JIMUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS MpeAMETa «XHUMHUS» Ha YPOBHE CPETHET0 00IIero o0pa3oBaHUs BbIJEIIECHBI
CJIEYIOIIE COCTABIISAOIINE:

OCO3HaHUE OOYYAIOIIUMHCS POCCHICKONW TpakJAaHCKOW HIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOy4aroUIuXcs PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, TPUCYIIMMH  IEJIOCTHOM CHCTEME€ XHUMHYECKOIo
o0OpazoBaHus;

HaJIMYue NMPaBOCO3HAHUS SKOJIOIMUECKON KyJIbTYyphl U CIOCOOHOCTH CTaBUTh €U U CTPOUTH
KU3HCHHBIC [UIaHBL.

JINYHOCTHBIE pe3yabTaThl OCBOEHUS MpeIMeTa «XUMU) JOCTUTAlOTCS B €IMHCTBE y4eOHOM
U BOCIUTATEIbHON NEATENBHOCTH B COOTBETCTBHM C TI'YMAHUCTHUECKUMH, COLMOKYJIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJIaMU POCCHICKOTO TI'paXkJaHCKOro OOIIEeCcTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMH U IpaBUJIAaMM IOBEACHUS, CIOCOOCTBYIOUIMMM Ipolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTU 00YYaIOLINXCS.

JInuHOCTHBIE pe3ylbTaThl OCBOEHMs IpeaMera «XHMHA» OTPaKaroT C(HOPMHUPOBAHHOCTh
OIbITA IO3HABATEJILHOM U NPAKTUYECKOM NeATeIbHOCTH 00yUaroIuXcs [0 pealn3aluy NPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUA:

0CO3HaHMsI OOYYaIOIIMMHUCS CBOMX KOHCTMTYLIMOHHBIX IIPaB U OOS3aHHOCTEH, yBaXKEHMs K
3aKOHY W NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAJIbHBIX HOpMax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENbHOCTH IPU CO3AAHUU Y4YE€OHBIX MPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX 3KCIIEPUMEHTOB;

CIOCOOHOCTH NMOHHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHMsI, JIOTUKY U apryMEHTBl JPyrux
IIPU aHAJIM3€ Pa3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLLIEHUSI K UCTOPUYECKOMY U HAYyYHOMY HaCJIEUI0 OTEUECTBEHHOW XUMHUH;

YBa)KEHHsI K ITPOIIECCY TBOPUECTBA B OOIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAYKH €CTh pe3ysbTaT UINTENIbHBIX HAOII01eHUH, KPOTIOTINBBIX
IKCIEPUMEHTAJIbHBIX IOUCKOB, IOCTOSTHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEAYIOIIEM aHalu3e HHpopMaIu
0 MEPENOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XHUMMUH;
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3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYAIlWH, CBS3aHHBIC C XHMHYECKUMH SIBICHHUSIMH, W TPUHUMATH
OCO3HAHHBIC PEIICHUs, OPUCHTUPYACHh HA MOPATLHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE TIOBEJICHHME M TMIOCTYNKH CBOMX TOBAapUIEHd C TO3UIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE TTOCIEICTBUNA STUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMaHUS LEHHOCTEH 3J0pOBOTO M Oe3omacHOro oOpasa IKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOI0ICHUS TIPAaBHJI OE301TACHOTO OOpAIICHHSI C BEIIECTBAMHU B OBITY, MOBCEIHEBHON KU3HU
U B TPYJAOBOM JNEATEIBHOCTH;

TMOHUMAaHUSI IIEHHOCTH TIPaBUJI UHIUBUIYaJTbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO TOBEACHUS
B CUTYAIIUsX, YIPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUSI TOCJIEICTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YIMOTPEOIEHUs aJIKOTOJIA,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIIbCKOW  JIeATEIHLHOCTH,
00IIIECTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTHUYECKHX 3a/Jad COIMaJIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPaKTUUECKOMY U3YYEHHIO MTPOodeCcCuii pa3TuyHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HaHUH 10 XUMHUH;

YBaKEHUSI K TPy, JIOASM TpyJa U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYAIbHOW TPaeKTOpPUHU OOpa3oBaHMs, Oymyrieit
npodeccur U pearn3alydyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEH 00IIIecTBa;

6) IK0JI0rH4ecKOro BOCIIUTAHMS:

9KOJIOTHYECKU I1€JIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHMUS
JKM3HH Ha 3emIie;

MOHUMAaHUs TJI00AIbHOTO XapakTepa 3KOJOTMYECKUX MpOOIeM, BIUSHUS IKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BAHMS JAOCTMDKEHMH XMMHUU JJIsl PEIIeHHs BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS JCHCTBHI, NPUHOCIIIUX Bpea OKpYyXKalolleld NpUpoaHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPUATHBIE HKOJOTMYECKUE TOCIECACTBUS MPEIIPUHUMAEMBbIX
JICUCTBUN U NPENOTBPAIIATh HUX;

HaJIW4YUs Pa3BUTOTO HSKOJOTUYECKOTO MBIILICHHUS, JKOJOTHYECKOW KYIbTYpbI, OIIbITA
NEeSITebHOCTH  OKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBAaThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOW M COLIMATBHON MPAKTHUKE, COCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UEOJOTUH XeMO(pOoOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIIeCTBEHHOM MPaKTUKU;

MOHUMAaHM CcheuuPUKN XUMUU KaK HAayKd, OCO3HaHUsA €€ poiau B (GOPMUPOBAHUU
paIMOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHHH IEIOCTHOTO MPEACTABICHUS 00 OKpYKaIoIeM
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MHpE KaK O €IMHCTBE IPUPOBI U YEJIOBEKA, B IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELLICHUH
po0OsieM COXpaHEHUs PUPOJTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO0O0W 3HAYMMOCTHM XHMHH JUISI COBPEMEHHOM UUBWIM3ALUU: B €&
I'YMaHUCTUYECKOW HANpaBiICHHOCTH W BAXHOW pOJIM B CO3JaHMM HOBOW 0a3bl MaTepualbHOMN
KYJIBTYpHI, PEIICHUH TIOO0ATBHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBOM M IKOJOTHYECKON 0€3011aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUN
YCIIOBHH YCIEIIHOTO TPY/a U KOJOTHYECKH KOM(MOPTHOH KU3HU KaXKI0TO YeHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHUMAaHUsA  CYIIHOCTH  METOJOB  IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH MCIOJb30BaTh IOJy4aeMble 3HAHUS IS
aHaJIn3a U 00bSICHEHNUS SIBIICHUN OKPY)KAIOLEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTtb 00OCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JaHHBIX C LENbI0
ITOJTY4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIOJb30BaTh XUMUUECKHE 3HAHMS JUIsl pelIeHusl podiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIbCKON AESITEIBHOCTH;

FOTOBHOCTH U CIOCOOHOCTM K HEMpephIBHOMY OOpa3oBaHUI0 U C€amMo00pa30BaHUIO, K
aKTUBHOMY TMOJIy4YE€HHUIO HOBBIX 3HAHUH MO XUMUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSAM TpPyZa B pa3IMuHbIX chepax npodecCHOHATbHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MerTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YIeOHOTO TMpeaMeTa « XUMUD) Ha YPOBHE CPEITHETO
o01rero 06pa3oBaHUs BKIIOYAIOT:

3HaYUMbIe [UIsI (OPMHUPOBAHUS MHUPOBO33pEHHUS OOYYAIOMIMXCA MEXAUCHUIIIIMHAPHBIE
(MexmpeaAMeTHbIE) OOIIeHayYHbIe OHITHS, OTPa)KaIOIKe 1IeJIOCTHOCTh HAYYHOU KapTHHBI MUpaA U
crenu(puKy METOJOB IO3HAHUS, HCIOJb3yEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIECTBO,
SHeprus, sBJIEHUE, IMPOLIECC, CUCTEMa, Hay4yHbIH (aKT, MPUHIUM, TUINIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIe yueOHbIE AeHCTBUS (II03HABATEIbHBIE, KOMMYHHUKATUBHBIC, PETYIATUBHBIC),
obecnieunBaromue GopMupoBaHue (PyHKIIMOHAIBHON I'PAaMOTHOCTH M COLIMAIbHOW KOMIIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh ~ OOydaroluXcsi ~ HMCHOJb30BaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHHUBEpcajbHble Yy4yeOHble JEeMCTBUS B MO3HABATEIbHOU U
COLIMANILHON MPAKTHKE.

MetanpeaMeTHble  pe3yibTaThl OTPAXAIOT OBIAJCHHUE YHHUBEPCATbHBIMU  Y4ECOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSITENIbHO ~ (pOopMyNHpoBaTh W  aKTyallU3UpOBaTh MpoOJeMy, BCECTOpPOHHE e&
paccMaTpuBaTh;

OTIpeNeNATh IeNU MACATeTbHOCTH, 3a/JaBas MapamMeTpbl W KPUTEPUU HX JOCTHKCHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPU OCBOCHUM 3HAHWNA TMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TIOHATUA ¥  yCTAaHABIMBAaTh HX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS I 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KiacCU(DUKAIIMK BEIECTB M XUMUYECKIX PEAKIIHIA;

yCTaHABIUBATh MPUUYNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMH,
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CTPOUTH JIOTMUECKUE pacCyXJIEHUs (MHIYKTUBHBIE, I€IyKTUBHbIE, [I0 AHAJOTUH), BBISBIAThH
3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKJIFOUEHUS;

IIPUMEHATh B IPOILIECCE IMO3HAHUS, MCIOJIb3yEMbIE B XMMHMHM CHMBOJIMUECKUE (3HAKOBBIE)
MOJIeNU, ITPeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJ) DJIEMEHTAa,
XUMUYeckass (opMmyna, ypaBHEHHE XHUMHUYECKOW pEaKIMW — TpPH PEHICHHH Yy4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHbBIE MPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaKIU.

2) 6a3oBble HCCJIeI0BATEIbLCKHE JIeliCTBHSI:

BJIaIETh OCHOBAMU METOJIOB HAYYHOT'O IO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIUII;

dbopMmynupoBaTh LEIM U 3aJa4d  HCCIEJOBAHMs, MHCIOJIb30BATh IOCTABIEHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIsI
(hopMHpOBaHMSI TUTIOTE3bI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJIEHUN;

BJIQJIETh HABBIKAMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS M IPOBEACHHUS YUYEHUYECKHX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIOaTh 3a XOJIOM IIpolecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTb 0O00OIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHMS, COCTaBIAThH OOOCHOBAaHHBIM OTYET O MPOJEIaHHON
pabore;

MproOpeTaTh OMBIT YYEHUYECKOW HCCIIEOBAaTEeIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(OPMaAMK (HAy4HO-HOMYJIsIpHAs JIUTEepaTypa
XMMUYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), aHalIU3UPOBATH
MHOOpPMALMIO Pa3IMYHBIX BUIOB U (OpPM MPEICTABICHUS, KPUTHYECKH OLICHUBaTh €€
JOCTOBEPHOCTb U HENIPOTUBOPEUUBOCTD;

(dbopMynupoBaTh 3ampockl M IPUMEHSTh pa3lIM4Hble METOAbl IpPU IOMCKE M OTOOpE
nHpopMalny, HeOOXOAUMO Ul BBIIOJIHEHUS yUEOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

IpUOOpeTaTh OMBIT MCMOJIB30BAaHUS HH()OPMALIOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBIOMpaTh ONTUMabHYIO (OpMY IpeICTaBiIeHHUs MH(pOpManuu (CXeMbl,
rpaduKy, TuarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAy4YHbI S3bIK B KauyecTBE CpeAcTBA HpU paboTe C XUMHUYECKOM
uHbopMalue: IPUMEHATh MEeXIpeAMeTHbIE ((PU3nYeckue 1 MaTeMaTH4eCKue) 3HaKU U CUMBOJIBI,
(dbopmyIbl, a06peBUATYPBI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ AMajora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh  WJEH, (HOpPMYIMpPOBATh CBOM NPEIJIOKEHHS OTHOCHUTENBHO  BBIOJIHEHUS
IIPEVI0KEHHON 3a/1a4H;

BBICTYNIaTh C TMpe3eHTalueil pe3ylbTaTOB IO3HABATENbHOU JEATEIBbHOCTH, MOIYYEeHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINIOJIHEHUN XMMHUYECKOTO YKCIIEPUMEHTA,
MPAKTUYECKON PabOThl MO MCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peau3aliyd y4yeOHOTO
npoekta U (opMyIHpPOBaTh BBIBOJBI 10 pe3ylbTaTaM IMPOBEIEHHBIX HCCIEAOBAHUN NyTEM
COTJIACOBAHUS TO3ULIUI B X0/ 00CYXAeHUSI U 0OMEHAa MHEHUSIMHU.

OsJajieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbBIMM el CTBUAMU:
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CaMOCTOSITEJIBHO ITUIAHUPOBATh M OCYIIECTBJIATH CBOIO IO3HABATENBHYIO JAEATEIBHOCTD,
ompenenss e€ LEIM M 3a/aud, KOHTPOJHPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Mpe/UlaraeMblii aNrOpUTM ACUCTBUH TPU BBIMOJHEHUH YYE€OHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIN crOco0 MX pemeHus ¢ y4€TOM MHOJYYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)xaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTABIISAIONICH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUpPa, POJI XMMHUU B TIO3HAHUU SIBJIECHUN TPHUPOABI, B (HOPMHPOBAHMM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOM TI'pPaMOTHOCTH, HEOOXOJAMMON JUIsl  pelleHUus
MPAKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0pPOBbI0 U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMOI XMMHMUYECKUX 3HAaHUM, KOTOpask BKIKOYAET: OCHOBOIOIATAIOUIUE TOHSTHS
(XMMUYEeCKUIl 3JIEMEHT, aToM, »JJEeKTpOHHas o000JoYKa aromMa, MOJIeKylla, BaJlEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XMMHUYECKas CBsI3b, CTpyKTypHas ¢opmyna (pa3BEpHyTas U
COKpaI€HHas1), MOJIb, MOJISIPHAsE Macca, MOJISIPHBII 00bEM, YrIIepoIHbIN CKeleT, (yHKIMOHAIbHAS
rpynna, paaukall, U30MepHUsi, ©30MEPbI, TOMOJIOTUMYECKUH Psil, TOMOJIOTH, YIIE€BOAOPObI, KHCIOPOI
U a30TCOJEpIKalIUEe COCIUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHCHMS); TEOPUU M 3aKOHBI (TEOpHs CTPOCHHUS opraHuyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPAHEHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMUU;
MHPOBO33PEHUYECKHE 3HAHUs, JIEKAIIME B OCHOBE IOHMMAHMS MPUYMHHOCTH U CHCTEMHOCTH
XUMHYECKUX SIBICHUH, (DAaKTOJIOTUYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCMOJb30BAaHUM BaKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W MPAKTHYECKON
JEeSATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh MX
B3aMMOCBSI3b, HCIOJb30BATh COOTBETCTBYIOIIME MOHATUS MHPU OMNHMCAHUM COCTaBa, CTPOCHUS H
MpEeBpAIICHUN OPraHUYEeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHMI HCIOJIb30BaTh XWMHUYECKYI) CHMBOJIMKY MJIi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOi) (GopMyll OpraHu4ecKrX BELIECTB U
YpaBHEHUH XMMHYECKUX PEaKLMM, U3rOTaBIMBATH MOJEIHU MOJEKYJ] OPraHWYECKUX BEUIECTB JIf
WJUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPHHAUICKHOCTh H3YyYEHHBIX OpPraHMYECKHUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OINpeneNéHHOMY KiacCy/Tpynmne COeJUHEHUH
(YrineBoJIopo/ibl, KUCIOPOJ M a30TCOAEPIKAIINE COSTMHEHMSI, BBICOKOMOJIEKYIISIPHBbIE COEANHEHUS),
naBaTh WM Ha3BaHus 1o cuctematndeckod HomeHknatype (IUPAC), a Ttaxke NpUBOIUTH
TpUBUAIbHBIE Ha3BaHUS OTAEIBHBIX OPTaHUYECKHX BEUIECTB (DTUJICH, MPOMUIIEH, AalleTUJICH,
STHJICHTJIUKOJIb, TTHUIEPUH, GeHOT, GopMaNbIETHl, alleTalbIeTu], MypaBbHHASI KUCIOTAa, YKCYCHAs
KHCTIOTa, OJIEMHOBAsl KHCIOTa, CTE€APUHOBAs KHUCIOTA, TIIOK03a, GPYyKTO3a, Kpaxmall, IeNIIi03a,
TJTMITAH);

cOpPMUPOBAHHOCTh YMEHHUS OIpPENesITh BUABl XUMHUYECKOH CBS3M B OpPraHUYECKHUX
COEIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHHUSl TNPUMEHSATH TIIOJIOKEHUSI TEOPUH CTPOCHUS OPTaHUYECKUX
BemiectB A. M. BytnepoBa s 0ObSCHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHUYECKHUX BELIECTB (METaH, 3TaH,
STHWJICH, TPOIWJICH, ameTwuieH, OyramueH-1,3, mermnOyraameH-1,3, OEH30JI, METaHOJ, 3TAHOI,
STUJICHTJIUKOJb, TIULEPUH, (EHOJI, alueTalbJeTu], MypaBbuHAas U YKCYCHas KHUCIOTHI, TJIFOKO03a,
KpaxMmaj, LeJUII0I03a, aMUHOYKCYCHasl KUCIJIOTA), WIIOCTPUPOBATh M'EHETUUECKYIO CBSI3b MEXKIY
HUMHU YPaBHEHUSIMU COOTBETCTBYIOILIMX XMMMUYECKHUX PEAKIMH C HCIOJIb30BAHHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKU YIJIEBOJIOPOJHOTO ChIpbs (HEPTB,
MPUPOJHBIN Ta3, yrojib), COCOObI MX NepepabOTKHM U MPAKTUYECKOE NPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCIEHUS IO XUMUYECKUM YPABHEHMSIM (MacCCHI,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA UJIU MPOJIYKTa PEAKIMH [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOJYKTOB PEaKIUN);

c(hOpMUPOBAaHHOCTh YMEHUM BJIAJETh CHUCTEMOM 3HAHWM OO0 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMbIX B XUMHUHU MTPH U3yYEHUH BEIIECTB U XUMUYECKUX SIBJICHUH (HaOmoneHue,
U3MEpEeHHue, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS JUIf
MPUHATUAS PEIICHHH B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSAX, CBSI3aHHBIX C BEHIECTBAMHU U HX
MIPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh TpaBWJIa TOJIb30BAaHUS XHMHUUYECKOW TOCYAOU H
abopaTopHBIM 000PYAOBaHUEM, a TAKXKE MPaBWIa OOpAIIeHUs] C BEIICCTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBIMOJHATH XUMHYECKUH HKCHEPUMEHT
(mpeBpalieHusT OpraHUYECKUX BEIIECTB NpPU HArpeBaHHUM, MOJyYCHHE STHJIEHA U H3y4EHHE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKI[UU OPTAaHUYECKUX BEILECTB, JCHATYypalus OeJIKOB MPHU HarpeBaHUHU,
L[BETHBIE PEaKIMH OCJIKOB) B COOTBETCTBUHU C MPABUIIAMU TEXHUKU OE30MAaCHOCTU IpU OOpaleHun
C BemiecTBaMH U Ja0OpaTOPHBIM OOOpYIOBAaHHEM, NPEJACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amiCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (GopMynupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIW3HPOBATh XHMHUYECKYI0 HH(MOPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelcTBA MaccoBOi nHpopmaiun, UHTEpHET U APYrux);

chOpMUPOBAHHOCTh yYMEHUH COONMIOJATh MPaBHJIA SKOJOTHYECKH IIeeCO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LEINSIX COXPAaHEHHs] CBOETO 370POBbS U
OKpYXarollled NPUPOJHON Cpeibl, 0CO3HAaBaThb ONACHOCTb BO3JECWCTBUS HA >KUBBIE OPraHU3MbI
ONpeIeIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMblica nokasarens [1/IK, nosicuars Ha npumepax
CHOCOOBI YMEHBIICHHS U MPEAOTBPALIEHHUS UX BPEIHOTO BO3JACHCTBUS Ha OPraHU3M YEIOBEKa;

Uil OOy4aroIMXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSAMH 3[I0POBbS: YMEHHE IPHUMEHATh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHX SIBJICHHUIA,

JUISL CHENbIX M CIa0OBHJAIMIMX OOy4aroIMXCs: YMEHHE MCIOJB30BaTh PelbepHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmy.

11 KJIACC

Hpe,Z[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa «061_1_[351 1 HCOPraHUYCCKaA XUMHA» OTPAKALOT:
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c(OPMHUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKON COCTABJISIONICH €CTECTBCHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHWH SIBJICHUH MPHUPOJABI, B (DOPMUPOBAHWM MBIIUICHHUS WU
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHONW T'PaMOTHOCTH, HEOOXOIUMOW Ui  PpeIICHUs
MIPaKTUYECKUX 3aJa4 M SKOJOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBBI0 U
MIPUPOIHOM CpeEAE;

BJIaJICHUE CUCTEMOW XMMHMYECKUX 3HAHHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMUYECKHI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIIEKTPOHHbIE OPOUTAIN aTOMOB, MOH, MOJIEKYJIA,
MOJIb, MOJISIPHBIM 00BEM, BaJEHTHOCTb, D3JEKTPOOTPULIATENBHOCTb, CTENEHb OKUCIIECHMUS,
XMUMMUECKasi CBsA3b (KOBAJIEHTHAsl, WOHHAs, METAJUIMYECKas, BOJOPOAHAs), KpHUCTAJUIMYECKas
pemérka,  TUIIBI ~ XMMHYECKMX  PEaKUUW,  pacTBOP,  OJJEKTPOJIUTBHI,  HEDJIEKTPOJIUTHI,
NEKTPOJUTHYECKAS JUCCOLMALMS, OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOW PEaKIuH,
XMMHUYECKOE pABHOBECHE); TEOPUHM U 3aKOHBI (TEOpUS DIIEKTPOJUTHYECKOW JHCCOIMALINY,
nepuoandeckuil 3akoH . . MeneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUs
Y TIPEBPAIEHUS DHEPTUU TMPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK
XMMHUHU, MAPOBO33PEHUYECKHE 3HAHNUS, JIEKAIUE B OCHOBE TIOHUMAaHUS IPUYUHHOCTH U CHCTEMHOCTH
XMUMHYECKUX SIBIEHUH, (DAKTOJIOTUYECKUE CBEJEHHMS O CBOWMCTBAaX, COCTaBe, IOJYyYEeHUU U
0€30MacHOM HCIIOJIb30BAHNN BAKHEUIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IPAaKTHUUECKOMN
NEATENBHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHHI BBISIBIISATH XapaKTEPHBIC MTPU3HAKH MMOHSATHM, YCTAaHABINBATH MX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIME MOHATHS IPU ONMCAHUN HEOPTAHMYECKUX BELIECTB
U UX NPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY MJIi COCTaBJICHUS
(hopMys BEIIECTB U YpaBHEHUH XUMHUYECKHX PEAKIUH, cucTreMaTrnieckyto HomeHkiarypy (IUPAC)
U TPUBUAIbHBIC HAa3BaHMs OTICJIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbIN ra3, yriIeKUCIbIi ras,
aMMuak, raiméHas U3BeCTh, HeraléHas U3BeCTb, IUThEeBas COJa, MUPHUT U JAPYTHUe);

c(OpMUPOBAHHOCTh YMEHHI OINpeNeisTh BAJIEHTHOCTh U CTEMEHb OKUCICHHSI XMMHUYECKUX
3JIEMEHTOB B COEIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U (KOBaJIeHTHAasi, MOHHAs,
MeTaJIn4yecKasi, BOJOPOAHAS) B COCOUHEHUSX, THI KPHUCTAJUIMYECKON pEMETKH KOHKPETHOTO
BelleCTBA (aTOMHAasi, MOJIEKYJIpHAsi, HOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAThH MPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB 110
UX COCTaBy K OIpeAeiEHHOMY KIacCy/TpyIie COeAUMHEHHUN (IpOCThle BEllecTBa — METaUIbl U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH PacKpbIBaTh CMBICT Nepuoandeckoro 3akoHa JI. . Menneneena
U J€MOHCTPUPOBATh €0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U IPOTHOCTHUECKYIO (D YHKIIHH;

c(OpMUPOBAHHOCTh YMEHUIN XapaKTepHU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHUX
anemeHTOB 1—4 nepuonoB Ilepuoanueckoil cuctemsl xumuueckux anemeHToB /. M. Menaeneesa,
UCIOJIb3YSl TOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTANINY», «IHEPTETUUYECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAMHEHHUH IO NEpPHOJaM U
rpymmnam [lepuoanueckoit cucremsl xuMuueckux dmemeHToB . . Menaeneesa;

chOpMUPOBAHHOCTh YMEHHUI XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB pPaA3JIMUHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHWE TI€HETUYECKOU
CBA3UM MEXKJIY HEOPraHMYECKMMH BELIECTBAMU C IIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOILMX
XUMUYECKUX PEAKIUN;
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c(OPMHUPOBAHHOCT yMEHHS KJIACCH(PULIMPOBATh XHUMHUYECKHE PEAKIUH 10 Pa3TUYHBIM
MpU3HAKAM (YUCITy M COCTaBYy pearupyrollnux BEIIECTB, TEIUIOBOMY 3(hPeKTy peakunu, u3MEHEHUIO
CTETEHEW OKUCIIEHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEAKIIH, YUACTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABISATh YPABHEHHs PEaKIMi pa3IMYHBIX TUIIOB, MOJHBIE H
COKpAILEHHbIE YpPaBHEHMS pEaKlUUi HMOHHOTO OOMEHA, YYUTBIBAasl YCIOBHUS, NIPU KOTOPBIX 3TH
peaxkuuu uAyT 10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHHI TPOBOIUTH PEAKIINH, MTOITBEPKAAIONINE KaYeCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPraHUYECKUX BEILECTB, paCIO3HABaTh ONBITHBIM IYTEM HMOHBI, IPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH pAcCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTh CKOPOCTHM XMMHYECKOM pEeaKkuuu OT
pa3nuuHbIX (AKTOPOB; XapaKTep CMEIIEHHs XHUMHUYECKOrO paBHOBECUS B 3aBUCUMOCTU OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaThb XMMHMUECKUE MPOIIECCHI, JEKAIIHEe B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HHUsI CEepHOM KHUCIOTHI, aMMHuaka, a Takke C(HOPMUPOBAHHOCTD
npeacTaBiIeHU 00 oOUMX HAy4YHBIX MPHUHIMIAX M SKOJOTHYECKHX MpodieMax XHMHYECKOTO
MIPOM3BO/JICTBA;

cOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCIECHHUS C HCIOJb30BAaHUEM IOHATHUS
«MaccoBasi JI0JIsl BEIIECTBA B pacTBOPE», 0ObEMHBIX OTHOIIEHHUH ra30B MPU XMMHUYECKUX PEaKIIUX,
Macchl BelllecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA, Macce WU 00bEMY
OJIHOTO W3 YYacTBYIOLIUX B pEaKlUU BELIECTB, TEIJIOBOro 3¢ ¢eKTa peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHUsl MACCHI BEIECTB, IPEBPAILICHHUS U COXPAHEHUS YDHEPTUH;

chOpMUPOBAHHOCTh YMEHHMI COOJIO/IaTh TpaBWJIa TOJIB30BAHUS XHMHUYECKOW TOCYAOU H
abopaTOpHBIM 000PYAOBaHUEM, a TAKXKE MpaBWIa OOpaIleHUsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUNW OSKCIEPUMEHT
(pasnokeHue MepoKCUAa BOAOPOJIa B MPUCYTCTBUM KaTallM3aTopa, ONpeAeeHHe Cpelibl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKOHN peakiiy, peakllui HOHHOTO 0OMeHa, KaueCTBEHHbIE peakluu Ha cynbdar-, kKapOoHaT-
U XJOPHUJ-aHUOHBbI, HAa KAaTUOH aMMOHHSA, pEUIEHUE SKCIEPUMEHTANbHBIX 3a7ad IO TeMaMm
«Mertamney u «Hemertannel») B COOTBETCTBUM C MpaBUJIaMH TEXHUKH O€30MaCHOCTU TpPHU
oOpallleHHHd ¢ BellecTBaMU U JIaDOpaTOPHBIM O0OPYJOBaHHEM, MPEACTABIATH PE3YIbTAThI
XMMHYECKOTO DJKCIeprUMeHTa B (opMe 3amHucud YpaBHEHUH COOTBETCTBYIOIIMX pEaKIuil u
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(MOPMALIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CPEICTBA MAaCCOBOW KOMMYHUKALUU, IHTEPHET U APYTHX);

chOpMUPOBAHHOCTh YMEHUH COONMIOJATh MpaBHJIA SKOJOTHYECKH IIeeco00pa3HOTo
MOBEJICHUsI B OBITY M TPYAOBOH JEATENBbHOCTH B ILEISAX COXPAaHEHHMsS CBOETro 370pPOBbS U
OKPY)KAIOILIEH MPUPOJHOU Cpefpl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS Ha JXKUBBIE OpPraHU3MBI
OTIpeNIeNIEHHBIX BEIIECTB, MOHMMAas cMblch mnokaszarens [11K, moscHATs Ha mpuMepax CHocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHHS] UX BPEJHOTO BO3JAEHCTBUSA HA OPraHU3M YEJIOBEKA;

Ui 0Oy4aroIMXCsl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3[I0POBbS: YMEHHE IPHUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MO3HAHMUS BEIIECTB M XUMUYECKUX SBIICHHIA;

IUISL CHETbIX M CIa0OBHIAIMIMX OOy4arOIIMXCsA: YMEHHE MCIONB30BaTh PelbepHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins st 3anucu Xumuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne i/
HanmeHnoBaHue pa3aeioB U TeM POrpaMMBbl KoaunuyectBo 1yacos
Pa3nes 1. Teoperudyeckue 0OCHOBBI OPraHu4ecKOi XMMHHU
11 [Ipeamer oprannyeckoi xumuu. Teopus cTpoeHus 3
oprannyeckux coenunennit A. M. bytineposa
Hroro no pazgeny 3
Pa3nes 2. YriaeBogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — ATKAHBI 2
2.2 HenpenenbHble yrieBoI0po/ibl: aJIKEHbI, AJIKaJUEHbI, aIKMHbI 6
2.3 ApomaTHYeCKHe yrieBO0POIbI 2
24 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJOB U UX NepepadboTKa 3
Hroro mo pazgeny 13
Pasznea 3. Kuciopoacoaep:kaunue oprannyeckue coeJuHeHUs
3.1 Crnuptsl. ®eHoun
3.2 Anbnerunpl. KapGoHoBbie kucnotsl. CiokHbIie 3GUpbI
33 YrneBoibl
Hroro no pasgeny 13
Pa3znen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pasgeny 3
Pa3nen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Ne i/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI KoanuecrBo
4acos

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

11 Crpoenue atoMoB. Ilepuoanueckuii 3akoH u [lepuonnyeckas 3
' cucteMa XuMu4ieckux asemenToB J[. 1. Menneneesa

1.2 Crpoenue BeniectBa. MHOrooOpasue BEIECTB

1.3 XUMHUYECKUE pPEeaKIINU 6
Hroro no pazgeny 13
Pasnen 2. Heopranuyeckasi xumusi

2.1 Mertamibt 6

2.2 Hemeramnsl

2.3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX BEIIECTB 2
Hroro no pazneny 17
Paznea 3. Xumusi v :KU3Hb

3.1 XHUMHUS U )KU3HB 4
Hroro no pazneny 4

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MOYPOUYHOE IIJIAHUEPOBAHUE
K PABOYEN IPOT'PAMME
CPEJHEI'O OBIIEI'O OBPA3BOBAHMUS
IO YYEBHOMY IIPEJIMETY

«XHUMMUSA»
(0a30Bblil ypOBEHDb)
10 kaacc
Ne KoaudecTBo
Tema ypoka
n/n 4acoB

[IpenmMer oprannueckoil XuMuu, €€ BO3HUKHOBEHUE, pa3BUTHE U

1 3HaueHue. Teopus CTPOEHUS OpraHuYeCcKuX coennHeHu A. M. 1
bytneposa, €€ OCHOBHBIE TIOJIOKEHHUS

2 CraprtoBast tuarnocTiuueckas padbora 1
[IpencraBienue o kiaccuuKay OpraHnYeCcKUX BELIECTB.

3 Homenknarypa (cucremarnyeckas) 1 TpUBHAJIbHbIE Ha3BaHUS 1
OpraHMYECKUX BEIECTB

4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PsiL 1

5 MeraH 1 3TaH — IpocTeNIne MPEACTABUTENN ATKAHOB 1

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1

7 DTWJIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTENN AJIKEHOB 1

g [Ipaktuueckas padota Ne 1. «IlomydueHue STHIICHA M U3YUYCHUE €TO 1
CBOWCTB»

9 Anxanuensl. byranguen-1,3 u metmnOyranuen-1,3. [lonmyuenue 1
CUHTETHYECKOTO KaydyyKa 1 pe3UHbI

10 AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS], TOMOJIOTHUECKUHN PsII. |
AlleTHIIEH — NPOCTEUIINI TPEACTaBUTENb ATKUHOB

11 BrrunciieHus no ypaBHEHUIO XUMHYECKOM peaKIuu 1

12 ApeHbl: 6eH301 ¥ ToyoJ. TOKCHYHOCTh apeHOB 1

13 ['enetnyeckas CBs3b YIIEBOAOPOIOB, MPUHAICKAIINX K PAITUYHBIM |
KJlaccam

14 [IpupoaHble HCTOYHHUKH YTIEBOJAOPOIOB: MPUPOIAHBII a3 U MOMYTHHIE |
He(TsHbIe ra3bl, HePTh U IPOAYKTHI €€ epepadoTKu

s [IpupoaHble HCTOYHHUKH YIIIEBOJLOPOJOB: IPUPOAHBIN a3 U NOIYTHHIE |
He(TsHbIE ra3bl, HEPTh U MPOJIYKTHI €€ nepepaboTKu

16 KonTponpHast paboTa 1o pazneny «YrieBoaopoabh» 1

17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJ U ATaHOJ. BonoponHas |
CBSI3b

18 MHOroaroMHbI€ CHUPTHI: ATHUICHIIINKOJb U TIUIEPUH 1

19 @DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U XUMHYECKHE CBOICTRA, 1

21




IIPUMEHEHHE

20 Anpreruabl: GopMambACTH U alleTAIBICTH. ALIETOH 1

o1 OnHOOCHOBHBIE Npe/ebHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U 1
YKCYyCHas

22 [Ipaktuyeckas padora Ne 2. «CBoHcTBa pacTBOpa YKCYCHOM KHCIIOTHI» 1

3 CreapuHOBast U OJIEMHOBAsI KUCJIOTHI, KaK MIPEICTABUTENN BBICILIUX !
KapOOHOBBIX KUCIIOT

24 MBp11a Kak cOJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE JeHCTBHE 1

)5 CrnoxHbie 2(UPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ maponn3 |
CIIOXHBIX 3(UpOoB

26 XKupsl: runpoan3, npuMeHeHne, OuoJoruyeckas poJib KUPOB 1

7 VYrieBojpl: cocTas, Kiaccudukaus. BakHeime npecTaBUuTeNu: |
TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemitono3a Kkak TprupoIHbIE TOIUMEPHI 1

29 KonTponsHas pabota no pazzaeny «Kucnopoacoaepxaniue 1
opraHuueckue coenuHeHus»/ Beepoccuiickasi mpoBepouHas paboTa

30 OO6mrast XxapakTepUCTUKA a30TCOAECPIKAIINX OPraHUIECKUX COCTUHEHHH / 1
Bcepoccuiickas mpoBepodHas paboTa

31 AMUHBI: METWJIAMHH U aHUJIMH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHUS, UX

32 ounosornueckoe 3HaueHue. [lentuapl. benku kak mpupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS

33 OCHOBHBIE IOHSATHS] XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCTUHEHU I 1

34 OcHOBHBIE METO/IbI CUHTE3a BEICOKOMOJICKYIIIPHBIX COEMHEHUIA. |
[InacTmaccel, Kaydyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IMOYPOUYHOE IITAHUEPOBAHMUE
K PABOYEH ITPOT'PAMME
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA
IO YYEBHOMY IIPEJIMETY
«XHUMMUS»
(0a30Bblil ypOBEHDb)
11 kaacc

n/n

Tema ypoka

KoauuecTrBO
JaCOB

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTypaIis aTOMOB.
[Tepuonnueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKUX
anemeHToB JI. 1. MenpeneeBa, uX CBsI3b C COBPEMEHHOU TEOpUEH
CTPOCHHS aTOMOB

Bxonnas koHTposibHas paboTa

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKUX IEMEHTOB U UX
COEIMHEHUH M0 IPpyNIaM U MepuoiaM. 3Ha4eHHUE MePUoIUIECKOro
3aKOHa M CUCTEMbI XMMHUUYECKuX 35ieMeHToB [[.M. MeHnneneeBa B
Pa3BUTHUU HAYKU

Crpoenue BemecTBa. XUMUYECKAs CBSI3b, €€ BUbI, MEXAHU3MBI
00pa3zoBaHUs KOBAJICHTHOU CBsI3H. BomopoaHas cBs3b

BanenTHOCTh. D1€KTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHHUS.
BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS

[onsiTne o aucnepcHBIX cucTeMax. VICTHHHBIC M KOJUTOHTHBIE
pacTtBopbl. MaccoBasi I0JIsl BEIIECTBA B PaCTBOPE

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COeTMHEHUH.
I'enetnyeckas cBsI3b HEOPraHUUYECKHUX BEIIECTB, PA3IMYHBIX KIaCCOB

Knaccudukanus XuMHUYECKUX peakiuii B HEOPraHUYeCKO U
OpraHMYECKON XUMUU. 3aKOH COXpaHEHUSI MacChl BEIIECTB; 3aKOH
COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIIHIX

Ckopoctb peakiuu. OOpaTtuMble peakiiuu. XUMHUECKOE PaBHOBECHE

10

[IpakTuueckas paborta Ne 1. «BnusHue pa3nuuHbiX (akTOpoB Ha
CKOPOCTh XUMUYECKOU peaKIum»

11

DnexTponauTHueckas aucconuanus. [lousatue o BOIopoaHoOM
nokasarene (pH) pactBopa. Peakiun nonnoro oomena. I'uaponus
OPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC pCaKknuu. [Tonsrue 00
QJICKTPOJIN3C paCIIaBOB U paCTBOPOB coleit

13

KonTtponpHast padota no pazneny «TeopeTnueckue OCHOBbI XMMHUN»
(TeKyIuit KOHTPOJIb)

14

Mertaiisl, ux nosioxxeHue B Ileppuoanueckoi cucreMe XUMHYECKUX
snemenTtoB J[. 1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.
Oo6mue ¢puznyeckue CBOMCTBa METANIOB
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15 CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUM METaNIOB 1

16 XUMHUYECKUE CBOMCTBA BAKHEUIIIUX METAJIOB (HATPUM, KAJTUH, |
KaJbIIU, MAarHUH, ATIOMUHUN) U UX COCAMHEHUN

17 XHMMHUYECKUE CBOMCTBA XpOMA, MEJU U UX COCIMHEHUI 1

18 XUMHUYECKHE CBOMCTBA IIMHKA, JKeje3a U UX COCAMHCHUMN 1

19 [Ipaktuyeckas padora Ne 2. "Pemenne sKCriepuMEeHTAIBHBIX 32144 110 |
Teme «MeTaipi»"

20 Hemerannsl, ux nonoxxenue B llepuoandeckon cucreMe XMuMUYECKUX |
anemenToB JI. 1. MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB

o1 ®du3ndecKue CBOMNCTBA HEMETAUIOB. AJUIOTPOTIHS HEMETAIUIOB (Ha |
npuMepe Kuciopoa, cepol, pochopa u yrieposaa)

22 XHUMHUYECKUE CBOMCTBA raJOT€HOB, CEPBI U UX COCAMHEHUI 1

23 XuMHYeCcKHe CBOWCTBA a30Ta, (pochopa U UX COETUHEHUH 1

24 XHWMHUYECKUE CBOMCTBA YIIepOIa, KPEMHHUS U UX COETMHEHHUN 1

25 [IpumeHeHne BaXHENIINX HEMETAIJIOB U UX COCIMHEHUI 1
O060061eHne u cucreMarr3anus 3HaHui o reme «Hemeramnsn.

26 Brruncnenus mo ypaBHeHUAM XMMHUYECKUX PEAKIUN U 1
TEPMOXUMHYECKUE PACUETHI

7 [Tpaktuueckas padota Ne 3. «Pemienne 3KCriepuMEHTATBHBIX 337124 110 1
teMe "Hemeramisr"»

)3 Heoprannueckue u oprannueckue Kuciaotsl. Heopranmueckue u |
OpraHUYECKNE OCHOBAHUS

29 AmboTepHbIe HEOPraHUYEeCKHE U OPraHUYECKUEe COCTUHEHHUSL. 1
['eneTnyeckas cBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB

30 Hrtorosas koHTpOJIbHAS paboTa 1

31 Ponp xumun B oGecrieueHuH 3KOJOTHUYECKON, SJHEPreTUIECKOM 1 1
MUIIEBOM 6€30MacCHOCTH, PA3BUTUU MEIULIUHBI

0 [IpencraBienust 00 0OMKX HAYYHBIX TPUHIIUIIAX POMBILIUIEHHOTO 1
MOJTY4YEHUS] Ba)KHEUILINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MaTEpPUAJIOB 1

34 XuUMUS U 3I0pOBBE YEJIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHO
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh TPEACTABICHUM O XUMHYECKOW COCTaBIISIONMICH
€CTECTBEHHOHAYYHOU KapTUHBI MHUPA, POJIM XUMUU B TIO3HAHUU SIBJICHHI
NpUposibl, B (OPMHUPOBAHUU MBIIUICHUS] W KYyJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHABHONW  TPpaMOTHOCTH,  HEOOXOIMMOW IS PEIICHHs
MPAaKTUYECKUX 3a7ad M SKOJOTMUYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U MIPUPOHOMN Cpejie

1.2

Brnanenue cucteMoil XMMHMYECKMX 3HAHUW, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAT AFOIINE TIOHSITHS (Monexyna, BaJICHTHOCT,
ANIEKTPOOTPHUIIATENLHOCTbD, CTENEHb OKUCIICHHS, XUMHUECKasl CBS3b, MOJIb,
MOJISIpHAsE ~ Macca,  MOJISIpHBIH ~ O0BEM,  YIVIEPOJHBIM  CKeJerT,
(GbyHKIIMOHANBHAS rpymnna, paaukai, U30Mepus, H30MEpBHI,
FOMOJIOTUYECKHI  psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOA- H
a30TCOJIEpKaIlle COEeIMHEHUs, OHOJIOTUYECKH aKTHUBHBIE BEIECTBA
(yrneBompl, XUpb, O€IKH), MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHMs); TEOpUM U 3aKOHbI (Teopus
XMMHUYECKOTO CTPOCHUS oOprannyeckux BemectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKUN S3bIK XUMHH, (PAKTOJIOTHYECKHE
CBEICHMSI O CBOMCTBax, COCTaBe, TMOJIY4YeHHMH M  0€30MacHOM
UCIIOJIb30BAaHNN BAXKHEHIINX HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB

B 6LITy n HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKa

1.3

ChopmupoBaHHOCTH YMEHUIA BBISIBIIATH XapaKTEePHbIE IPU3HAKU MMOHITHIA,
yCTaHaBIUBaTh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIHE
HNOHSTHUSI TIPU ONHCAHUU COCTaBa, CTPOCHUS U  IPEBpaIlCHUI

OPraHu4YCCKuX COCIMHEHU U

1.4

c(OPMHUPOBAHHOCTh YMEHUHN HMCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY VIS
COCTaBJIEHUS  MOJEKYIAPHBIX U CTPYKTYpPHBIX  (pa3BEPHYTOI,
COKpall€HHOW) (GopMya OpraHMYecKMX BEIIeCTB M  ypaBHEHUH
XUMUYECKUX pEeaKIMi, U3rOTaBIMBATh MOJEIU MOJIEKYJI OpPraHMYECKHX
BELIECTB JUIS WUIIOCTPAllMM UX XUMUYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

CdopmupoBanHOCTH YMEHHI yCTaHaBJIUBATh IIPUHAJIC)KHOCTD
HU3YUCHHBIX OPraHUMYCCKUX BCHICCTB IO HX COCTaBy U CTPOCHUIO K
onpenenéHHoMy Kiaccy (rpymnme) coeAuHeHu# (yriieBoa0pO/Ibl, KUCIOPO
U a30TCOACPIKAINE COSAWHEHHS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS),

JaBaTh UM Ha3BaHUs 1Mo cucreMarnueckor Homenknatype (IUPAC)

1.5

ChopMupoBaHHOCTE yYMEHHUS ONPEICNIATh BUIbI XHUMHUYSCKOW CBS3U B

OpPraHUYECKUX COCAMHEHUSIX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHUS MPUMEHSTH: TOJOKEHUS TCOPHH CTPOCHUS
oprannyeckux BemectB A.M. byrnepoBa st 0ObsICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPAHECHHUS MacCChl

BCIICCTB

YrneBo1opoabl. Kucnoponaconep:xarue 151 a30TcoJIepxKaIme

OpPraHNu4€CKUC COCANHCHM . BBICOKOMOHeKy.]'If{pHBIe COCAUMHCHUS

2.1

ChopMHpOBAaHHOCT, yYMEHUH TPUBOJAUTH TPUBHAIBHBIC HA3BaHUS
OT/ACIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, TPOMUJICH, AaIleTUJICH,
STUJICHTJIUKONb, TIUIEpuH, G(eHon, GopMalbaerua, aleTalbIAeTu/I,
MypaBbHMHAs KHCJIOTA, YKCyCHash KHCJIOTa, OJICMHOBAas  KHUCJOTA,
CTeapuHOBasi KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmall, IeJUI0II03a,

TJTUITAH)

2.2

ChopMHpOBAaHHOCT, YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢usnyeckne HW XHMHWYCCKUE CBOWCTBA THIMYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPraHUYECKMX BEMIESCTB (METaH, 3TaH, JTHIICH,
NpOINWIICH, ameTWieH, OyramueH-1,3, wetwnOyraaguen-1,3, Oensou,
METaHOJI, 3TaHOJI, ATHJICHIJHUKOJIb, TJHUIEPUH, (CHOJ, aleTaabIeru,
MypaBbHHAs M YKCYCHas KHCIOTBI, TJIFOKO3a, Kpaxmal, IIeJIIHI03a,

AMUHOYKCYCHasl KHCIIOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCEHHA WUIIOCTPUPOBATH TCHECTHYCCKYIO CBA3b
MCKAY TUIITMYHBIMHU MpeaACTaBUTCILIMU Ppa3INIHbIX KJIaCCOB
OpraHu4e€CKUX BCHICCTB YPABHCHHUAMU COOTBCTCTBYIOIINX XHUMHUYCCKHUX

peaKIii C UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT

24

ChopMupoBaHHOCTD YMEHUS XapaKTepu30BaTh VCTOYHHUKHU
YTJIEBOJOPOJHOTO ChIpbs (HE(Th, MPUPOAHBINA T'a3, Yrojb), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYCCKOC ITPUMCEHCHHUEC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéTtrl

3.1

ChopmupoBaHHOCTh YMEHUW BIa/IeTh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX HAyYHOTO IO3HAHUS, HCIOJIb3YEMBIX B XMUMHH TMPH U3Y4YECHUU

BCIICCTB n XUMHWYCCKUX SIBIICHUI (Ha6J'IIOI[CHI/IC, HN3MCPCHUC,
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OKCIICPUMCHT, MO[[CJII/IpOBaHI/IC), HCIIOJB30BaTh CHUCTCMHBIC XHMHUYCCKUC
SHaHUA JI MPUHATHA peIJ_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CHUTYyalHAX,

CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHHUCM

3.2

ChopmupoBaHHOCTE  YMEHHMH  COOMIOATh  TpaBWIA  IMOJIb30BAHUS
XUMHUYECKON TOCYI0M U JabOpaTOPHBIM OOOpPYIOBaHHUEM, a TaKXKe
IpaBWIa OOpaNIEeHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU TIO

BBITIOJIHCHHIO na60paT0pme XUMHUYCCKUX OIIBITOB

33

ChopMUpOBaHHOCTh YMEHHH TUIAHUPOBATH W BBHIMOJHATH XUMHUYECKHA
OKCIIEPUMEHT (TIPEBPAIICHUSI OPTaHMYECKUX BEIIECTB IMPH HarpeBaHUH,
MOJIyY€HUE JTUJIEHa M WU3YYEHHE €ro CBOWCTB, Kaue€CTBEHHBIE PEAKIMU
OpraHUYeCcKUX BEIIECTB, JCHATYpalus OSIIKOB NPU HAarpeBaHWH, [IBETHBIC
peakiuu OETKOB) B COOTBETCTBUM C IpaBUJIAMU TEXHUKU O€30MaCHOCTH
npu oOpallleHHu ¢ BelleCTBaMU U JIAOOPaTOPHBIM 000PYAOBAHHEM;
MIPENICTaBIATh PE3Y/IbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3arucu
YpaBHEHHI COOTBETCTBYIOIIMX pPEaKIUii U (OpMYIHpPOBATh BBHIBOJIBI Ha

OCHOBE 3THX Pe3yJbTaToOB

34

CpopMHUpPOBAHHOCTP YMEHHU TPOBOJIUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa peaklru M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3

HCXOJHBIX BEILECTB WUJIM MPOIYKTOB PEAKIUH)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTUYECKH aHAIU3UPOBATh XMMHUYECKYIO
nH(pOopMaLIHIO, TTOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM

uHdopmaruu, cetb IHTEpHET U Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHMH cOONIONATh MpPaBHJIA  JKOJIOTMYECKU
1eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYIOBOI NEATEIBHOCTH B LIETSAX
COXPAaHEHHUS CBOErO 3JI0POBbS U OKpPYKAIOLIEH NPUPOAHON CpPEIbl,
OCO3HAaBaTh  OMAaCHOCTb  BO3JCHCTBUS HA  JKUBbIE  OPraHHU3MBbI
OTpeNeNEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas CMBICI MOKa3aTels
[NJK (mpeaenbHO NOMYCTUMOW KOHIIEHTPAIMH), MOSCHATh HA MpHUMEpax
CHoCcOObl YMEHBIICHHS U MPEIOTBPAIICHHS UX BPEIHOTO BO3JCHCTBUS Ha

OPraHnu3M 4CJIOBCKa

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
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TeopeTnueckue OCHOBbI XUMUU

1.1

Biagenne cucrteMoOl  XMMUYECKMX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOLIUE MOHATUS (XUMUYECKUM DJIEMEHT, aToOM, 3JIEKTPOHHAs
000104Ka aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIM AaTOMOB, MOH, MOJIEKYJIa,
BaJIEHTHOCTbD, JIEKTPOOTPULIATENBHOCTD, CTETIEHb OKUCICHUS, XUMUYECKas
CBS3b, MOJIb, MOJIIpHAsi Macca, MOJIAPHbIA O0BEM, KpHCTaIM4YecKas
pemeTka, THIIBI XUMHUYECKUX peaxiuii (OKuCIUTENBHO-
BOCCTAHOBUTENIbHBIE, O3K30- M JHAOTEPMHUYECKHE, PpEaKUUH HOHHOIO
00MEHa), pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DICKTPOIUTAYECKAS
JUCCOLMALINS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peakiuy, XUMHMYECKOE paBHOBECHE); TEOPHUM U 3aKOHBI  (TEOpHus
3JIEKTPOJIMTUYECKOW  aucconmanuu, l[lepuogumueckmii  3akon ..
Menneneesa, 3aKOH COXpaHEHHUs Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH S3bIK XUMUH, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX,
cocTaBe, TOJYYeHMH U O€30MacHOM UCMOJIb30BaHUM  BaKHEUIIMX

HCOPraHNYCCKHX BCILICCTB B 6I)ITy n HpﬁKTH‘—I@CKOfI JCATCIbHOCTH YCIIOBCKA

1.2

ChopmMupoBaHHOCTh yYMEHUH BBIABIATH XapaKTepHbIE TPU3HAKH U
B3aUMOCBS3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MIOHATHS IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKHUX BELIECTB U
X TIPEBpAIllCHUM; BBIABIATh B3aUMOCBA3b XHMHYECKUX 3HAHUM C
NOHATUAMM WM MPEACTABICHUSAMM  JIPYrUX  €CTECTBEHHOHAY4YHBIX

MpeAMETOB

1.3

BnageHnue OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHHUS BEUIECTB U
XMMHUYECKUX  SIBJICHUU (HAOMIOAEHWE, U3MEpPEHUe, OSKCIIEPUMEHT,

MOJICIIUPOBAHUE)

1.4

ChopmupoBaHHOCTh YMEHHI OMNpENENsITh BAJICHTHOCTb U CTEINEHb
OKHUCJICHUS XUMUYECKUX AJIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa,
BUJ XUMHMYECKON CBs3M (KOBaJCHTHas, WOHHAs, MeTaJuInyecKas,
BOJOPOJHAs) B  COCIMHEHUSAX, THUIN KPUCTAIUIMYECKOW  PEIETKU
KOHKPETHOTO BEIIECTBA (aTromHas, MOJICKYIIIpHas, WOHHAS,

MCTaHHI/I‘ICCKaH)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONIPCACIIATE XapaKTEep CpPpEAbl B BOJHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIUHEHUN

1.6

ChopmupoBaHHOCTh YMEHHS KJIACCH(UIIMPOBATH XMUMHUYECKHUE PEAKIIUU
MO Pa3jMYHBIM MpHU3HAKaM (YUCIYy U COCTAaBYy pEarupyroliux BeIIECTB,
TeroBoMy d3(dexTy peakuuu, HUIMEHEHHIO CTENCHeH OKHCIICHUS

9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, y4aCTUrO I(aTaJ'II/ISaTOpa)
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1.7

ChopMUpOBaHHOCTh YMEHUN COCTABIISATh YPABHEHHS PEAKLUH Pa3ITUUHBIX
THUIOB, TIOJHbIE U COKpAIIEHHBIC YPAaBHEHHs pPEaKIMid MOHHOTO oOMeHa,

YUUTBIBAS YCIOBUS, IIPU KOTOPBIX ATH PEAKLIUU UIYT A0 KOHIIA

1.8

ChopmMupoBaHHOCTH yYMEHUN TPOBOAHWTH PEAKIMH, ITOATBEPIKIAIONTNE
KAQUECTBEHHBI  COCTaB  PA3JM4YHbIX  HEOPraHWYECKUX  BEIIECTB,
pacrno3HaBaTh OMNBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTE YMEHHH pPACKPBIBATh CYIIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEIJIbHBIX PEAKIUNA MOCPEICTBOM COCTABJIICHUS 3JIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

CpopMHpPOBAHHOCT, YMEHUH  OOBSICHATH 3aBUCHUMOCTh  CKOPOCTH

XMMHUYECKON pPeaKklMH OT pa3Iu4HbIX (PaKTOPOB

ChopMHpOBaHHOCT, ~ YMEHUH  OOBSACHATH  XapaKTep  CMEIICHUs
XUMHUYECKOTO PaBHOBECHUSI B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUSA

(mpunnun Jle [aTtensbe)

OO6mrast 1 HeOpraHMJecKass XUMHUS

2.1

ChopMHpOBaHHOCT, yMEHHH pacKpbiBaTh CMbICH llepuomnyeckoro
3akoHa JI.1. MeHnneneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIILYIO,

O0OBSICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITMH
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ChopMHpPOBAaHHOCT, YMEHHM XapaKTEPH30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX 31eMeHTOB 1—4 neprnonoB Ileproanueckoi cCTEMBI
xumudeckux aneMentoB J[.U. MenzaeneeBa, HCTIONb3Ys MOHATHSA «S-, p-, d-
JJICKTPOHHBIE  OPOUTANIN», «IHEPTETUYECKHE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHUYECKHUX DJIEMEHTOB M WX
COCIMHEHUN 10 TmepuogaM U rpynnam llepuomuyeckoit  cucTemsl

xuMuueckux 3aementoB [[.M. Mengeneena

2.3

ChopmupoBaHHOCTh yMEHMI XapaKTepu30BaTh (OMMCHIBATH) OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
NOJTBEPXKJIATh  CYIICCTBOBAHWUE  T'CHETHYCCKOW  CBS3U  MEKAY
HEOPraHUYECKUMHU BEIIIECTBAMHU c TIOMOIIBIO ypaBHEHUU

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ
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C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ YCTaHABJIMBATb IMPUHAJICKHOCTD
HCOPraHNU4YCCKUX BCHICCTB II0 HUX COCTABY K OHpeI[CJ'IéHHOMy KJIacCy
(rpynne) COCIUHEHUI (HpOCTHe BCIICCTBA — MCTAJlJIbl M HCMCTAJJIBI,

OKCHIbI, OCHOBAaHUS, KUCJIOTHI, an)OTepHBIe TUAPOKCU B, CO.]'II/I)

2.5

C(i)OpMI/IpOBaHHOCTB yMCHHf/'I HCIIOJIb30BATh XUMHWYCCKYIO CUMBOJIMKY IJIA

COCTaBJICHUA (bOpMy.l'I BCIICCTB H ypaBHCHI/Iﬁ XUMHNUYCCKHNX pCaKLII/Iﬁ,
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cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs
OT/IEIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHblii TIa3, YIJIEKUCIbIN Tas,

aMMHaK, rameHas HU3BECCTD, Heral€Has HU3BCCTh, IUTHCBAA COJA, IUPUT U

Apyrue)

2.6

ChopMUpOBaHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIHE
XMMHMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB,
HNOATBEPXKJaTh  CYIIECTBOBAaHME  T'€HETUYECKOM  CBSI3U  MEXAY
HEOpPraHUYECKUMHU BEIIECTBAMHU c HOMOIIIbIO ypaBHEHUI

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CpopMHpPOBAHHOCTh, YMEHUU TUIAHUPOBATH W BBITIOJHATH XUMHUYECKUN
IKCIIEPUMEHT (pa3lio’KeHUEe TEepPOKCHIa BOAOPOJa B TMPUCYTCTBUU
KaTajau3aTopa, OINpEIENIEHUEe Cpellbl pPacTBOPOB BELIECTB € IMOMOUIBIO
YHHMBEPCAIbHOTO WHJMKATOPA, BIUSHUE pa3IMYHbIX (AKTOpPOB Ha
CKOPOCTh ~ XMMHYECKOW  pEaKIuu, pPEakIud HOHHOro  OOMEHa,
KaueCTBEHHbIE peakluu Ha Ccynb(ar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHMUs, PCIICHHUE OJOKCICPUMCHTAJIBbHBIX 3aaad II0 TEMaM
«Metamtel» U «HemeTauib») B COOTBETCTBHH C IpaBUJIAMH TEXHHKH
0e30MacHOCTH MpU OOpaIieHWH C BemecTBaMU | J1abOpaTOPHBIM
000pynOBaHNEM; TIPEACTABIATh PE3yIbTaThl XUMHUUYECKOTO IKCIIEPUMEHTA
B (opme 3amuMcu  ypaBHEHHH  COOTBETCTBYIOIIMX  pEAKIMA U

(hopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTaTOB

2.8

ChopmupoBaHHOCTh ~ yMEHUH  coOMOgaTh  MpaBWila  TOJB30BaHUS
XMMHYECKOM TocyAod U 7abopaTopHbIM OOOpyIOBaHMEM, a TakKKe
npaBuiia oOpaleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHUSIMHU I10

BBITIOJIHEHHIO J'Ia60paT0pHI)IX XUMHNUYECKHX OITIBITOB

2.9

ChopmupoBaHHOCTh YMEHUN XapaKTepPU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalMe B OCHOBE IPOMBIIIJICHHOTO IMIOJIyYEHUsI CEPHOM KHUCIOTHI,
aMMHuaka, a Takke C(QOPMHUPOBAHHOCTh MPEICTABICHUNH 00 OO0mmx
HAy4YHBIX MPHUHIMIAX ¢ OKOJOTHYECKUX MpobjemMax XUMHUYECKOTO

IIPpOU3BOJACTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

ChopMUpOBaHHOCTh MPEJACTABICHUA O XHMHUYECKOH cocTaBistoIei
€CTeCTBEHHOHAYYHOH KapTUHBI MUpA, POJIM XMMHHU B MO3HAHUU SBJICHUMN
npupobl, B (OPMUPOBAHMM MBIIICHUS W KYJIbTYphl JMYHOCTH, €&
(YHKUMOHATBHOH ~ TI'PAaMOTHOCTH,  HEOOXOAMMOW  JUIsl  pelleHUus
MPAKTUYECKUX 3a7ad4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K

CBOEMY 3/I0POBBIO U IIPUPOIHOMN Cpejie
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3.2

ChopmupoBaHHOCTE YMEHUN KPUTHYECKH aHAITM3UPOBATH XUMHUYECKYIO
nH(pOPMAIINIO, TIOTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpEACTBa MacCOBOM

KOMMYHHMKAIH, ceTb IHTEpHET U 1pyrue)
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ChopmupoBaHHOCTE  YMEHHE  COONIONATh MpaBWiIa  IKOJOTHYCCKU
11€J1€CO000pa3HOro MOBEACHUS B OBITY U TPYAOBOMN JEATEIbHOCTH B LIEISIX

COXpaHEHUs CBOETO 370POBbs U OKPYKAIOIIEH IPUPOIHOM CPEIbI
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Oco3HaBaTh ~ OMACHOCTh  BO3JCUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONpeNeNEHHBIX BEIIECTB, MOHUMAas cMbIca nokazarens [1/IK, moscHsaTe Ha
npuMepax CcrnocoObl YMEHBIIEHUS € TPEAOTBPAICHUS HX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHus3M 4€JIOBCKa

3.5

ChopmupoBaHHOCTH YMEHUI MPOBOJUTH BHIYMCIEHUS C UCIIOJIB30BAHUEM
MOHATHS «MaccoBast J0JIsl BELIECTBA B PaCTBOPE», 00bEMHBIX OTHOILIEHUMN
ra3oB IIPU XUMUYECKHUX PEAKIIUSIX, MAcChl BElIeCTBAa UM 00bEMA T'a30B 10
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OJHOrO U3
YYaCTBYIOIIMX B pEaKLUUU BEIIECTB, TEIJIOBOro 3(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, NPEBpAIICHUS U

COXpPaHCHUSA SHEPIrun
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUSA

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

[Ipenmer opraHnyeckod XHMHUU: €€ BO3HUKHOBECHHE, PA3BUTHE M 3HAYCHHUE B
MOJIyYYCHUH HOBBIX BEIIECTB M MaTEepUANOB. TeOopusi CTPOCHHUS OPraHMYECKUX

coemuaeHuit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykrypHble (OpMyNbl OpraHMdeckux BemiecTB. ['omonorusi, u30OMepHs.
XHUMHUYECKas CBS3b B OPTAHMYECKUX COCAUHEHUSX — OJMHAPHBIE U KPATHBIC CBS3U.

[IpencraBnenue o knaccuukany OpraHuYeCcKUX BEIIECTB

1.3

HomenknaTtypa opraHuyeckux COEQUHEHMH (CUCTeMaTHyecKas) U TpPUBUAIbHBIE

Ha3BaHMS BaKHEHIITNIX Hp@}ICTaBHTeHeﬁ KJIaCCOB OPraHMYCCKHUX BCUICCTB

YreBonopoisl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUM pAx. MeTaH u 3TaH — ImpocTenine
MIPE/ICTAaBUTENIN  AJIKAaHOB: (U3MYECKHMEe U XMMHUYECKHe CBOWCTBA (peakiuu

3aMelleHus] U TOPEHUs), HaXOXKICHHUE B IPUPOJIE, MOTyIeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHH pPsAA. OTWIEH W MPONWIEH —
MpPOCTEHIINE MPEICTABUTENN aJKEHOB: (HU3WYECKHEe U XUMHYECKHE CBOMICTBa
(peakuuyu  TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THApPATAllUM, OKHCIEHUS U

MOJIMMEPHU3aLIUH ), TOJIyYeHUE U IPUMEHEHHE

2.3

Ankanmuensl: OyramueH-1,3 wu  MertunOyraaweH-1,3: cTpoeHHWe, BaKHEHUIINE
XUMUYECKHUE CBOWCTBa (peakuus mnojuMmepusanuu). [lonydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUA, TOMOJIOTHYECKUH P Anerunien —
IIpo CTEHIIUI npeaCTaBUuTCIIb  AJIKMHOB: COCTaB, CTpPOCHHC, (bHSPI‘ICCKI/Ie u
XHUMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, T'aJIOTCHHUPOBAHUA, THMJApaTalluu,

rOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHUC

2.5

Apensbl. ben3ou: cocraB, cTpoeHue, GU3NUECKHE U XUMUYECKHE CBONCTBA (peakuuu
rajoOreHMpoOBaHUs U HUTPOBaHUS), MOJIyUEHHE W NpUMEHeHHe. Tollyos: cocTas,
CTpoeHue, (hU3MYECKHe M XHUMHYECKHE CBOMCTBA (peaklUU TaJoreHHUPOBAHUS H
HUTPOBAHHUA), TOJTYyYeHHE U TMpPUMEHEHHe. TOKCHYHOCTh apeHOB. | eHeTmdeckas

CBA3b MCXKIY YTIJICBOAOPOAaMU, MIPUHAAJICKAIIUMHU K Pa3JIMYHBIM KJIaCCaM

2.6

[IpupoiHBIE MCTOYHHMKH YIJI€BOJOPOAOB. IIpupoaHbIil ra3 U MOMyTHbIE He(TSIHBIE
ra3el. Hedte u e€ mpoucxoxxaenune. CrnocoObl mepepabOTKH HEPTHU: MEPEeroHkKa,

KPEKUHI (TePMUYECKHUH, KaTaduTH4yeckuil), mnuponu3. IIpomaykTsl mnepepaboTKu
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HeTH, WX TMPHUMEHEHHE B IPOMBIIUIEHHOCTH W B ObITy. Kamennslii yromp u

MPOIYKTHI €To nepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCJMHCHHS

3.1

[IpenenpHbBIE OTHOATOMHBIE CHUPTHI. METaHOI M 3TAaHOJ: CTpOeHHe, (HU3NIECKUE U
XMMHMUYECKHE CBOMCTBA (peakUuu ¢ aKTUBHBIMM METaJUIaMH, rajoreHOBOJI0pOIaMH,
ropeHue), INpuMeHeHue. BoJaoponHble CBsI3M MEXIAY MOJIEKYJIaMHU CIIMPTOB.
JleiicTBHEe METaHOJAa M 3TAHOJIA HAa OPraHU3M 4eloBeKa. MHOroaTOMHBIE CIIMPTHI.
OTWIGHTTIUKONb M TJMLEPUH: CTPOEHHUE, (Pu3nveckne M XUMHUYECKHE CBOHCTBA
(B3auMozelicTBHE CO MIEJIOYHBIMM METallJlaMH, KAaueCTBEHHas peakius Ha
MHOTOATOMHbIE cnupThl). JlelicTBUe Ha opraHu3M denoBeka. [IpuMeHeHue

TIMLOEPHUHA U OTUJICHI JIMKOJIA
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®deHoJI: CTPOCHHUE MOJIEKYIbI, (PM3UYECKUE M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH

¢enona. Ilpumenenue gpenomna

3.3

Anpaerunbl U KeToHbl. DopManbpierui, amneTaibIerua: CTpoeHue, (pu3nyueckue u
XUMUYECKHE CBOMCTBA (pEaKIMU OKHUCJICHHS M BOCCTAHOBJICHHS, Ka4eCTBEHHBIC

peaxiun), nojydyeHrue u NpuMeHeHue
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OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHCIOTHI. MypaBbHHAasT M YKCyCHas
KHCJIOTBI: CTpOeHHUE, (PU3NUECKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE s
KJlacca KUCIIOT, Peakius dTepuUKaIim), MoJydeHre U npuMeHeHne. CreapruHoBast
Y OJICMHOBAs KUCIIOTHI KaK MPEACTaBUTENN BHICIINX KapOOHOBBIX KUCIOT. Mblia KaKk

COJIM BBICHINX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Cnoxnple 3¢upbl Kak HPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. Kupel. ['maponus xupos. IlpumeHenue >xupoB. buosormueckas poib

KUPOB

3.6

VYrneBoapl: cocTaB, Kiaccu(UKalUs YIrJIeBOJOB (MOHO-, M- U TOJHCAXapUbl).
I'moko3a — mpocTedlmmii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS MOJIEKYIIBI,
¢busznueckue U XMMHYECKHe CBOMCTBa (B3aumojeiictBue ¢ runpokcugom meau(1l),
OKHCJICHHE aMMHUa4YHbIM pacTBOpoM okcuia cepedpa(l), BocctanoBnenue, OpoxeHue
[JIIOKO3bI), HAXO0XJCHWE B TMpUPOJE, TMpPUMEHEHHe, OuoJioruyeckass poJb.
®ortocunte3. PpykTo3za Kak HU30MEp TUIIOKO3bl. Kpaxman u 1emirono3a Kak
npupoaHbie mojuMmepbl. CTpoeHHe Kpaxmaia H Le/UTIoNo3bl. Du3NYecKue Hu

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘HI[pOJ'II/IS, Ka4YCCTBCHHAA pCaKIUA C I/IOI[OM)

A30Tcoz[ep>1<aume OpTraHU4Y€CKUC COCANHCHUS

4.1

AMUHOKHCIOTBI Kak aM(bOTepHBIe OpraHn4eCKuc COCINHCHU. dusnueckue u
XHUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IMpuMepe FHI/IHI/IHa). buonorundeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl

4.2

benku kak MMPpUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCIUHCHMUA. HepBI/I‘{HaH, BTOpHUYHAas

33




U TpeTHYHas CTPyKTypa OenkoB. XUMHUYECKHE CBOICTBa OEIKOB: THIPOJIU3,

ACHaTypalus, KAYCCTBCHHBIC pCAaKIIUU HA OcnKu

BbicOKOMONIEKYISIPHBIE COEMHEHMS

5.1

OCHOBHbIE TMOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUHU, CPEIHSAS MOJIEKYJspHast
Macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJIEKYISPHBIX COEIMHEHUN —

nmoJMMepu3anyAa U NOJIUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE ~ METOJIbl  M3YyY€HHUS BEIIECTB M UX IPEBpAICHMNA:
03HaKOMJIEHHE ¢ oOpa3lamMu HpPUPOTHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHLbL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTnyeckne OCHOBBI XUMUHU

1.1

XUMUYEeCKUH 31eMeHT. AToM. Slapo aToma, M30TOMBI. DJIEKTPOHHAas 000JI0YKa.
OHepreTuyeckre ypoBHH, MOAYPOBHH. ATOMHBIE OpOMTalH, §-, p-, d-DIEMEHTHI
OcoOeHHOCTH paclpelielieHUs] 3JIEKTPOHOB IO OpOMUTaNsAM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHASI KOH(UTYpaLIUs aTOMOB

1.2

[Tepuonnueckuii 3akoH U Ilepuogmyeckas cucrema XUMUYECKUX 37eMeHTOB J[.U.
MenneneeBa. CBA3b INEpUOIUYECKOr0 3akoHa U llepuoaudeckoid CHCTEMBI
xuMuueckux snemeHtoB .M. MenzeneeBa ¢ COBpPEMEHHOW TEOpHUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MCHEHHS CBONCTB XHMHYECKHX DJIEMECHTOB M
00pa3yeMbIX MMM MPOCTBIX M CIIOXHBIX BEIIECTB IO TPYIIaM M IEPUOIAM.

3HadeHHe MMECPUOANYICCKOI'O 3aKOHA B pa3BUTHH HAYKHU

1.3

Crpoenue BemiecTBa. XUMHUECKas CBSI3b. BUabl XUMUYECKOU CBs3H (KOBaJIEHTHAS
HEMoJIApHAs W TOJIsIpHAas, MOHHAs, MeTajuinueckas). MoHbI: KaTHOHBI U aHUOHBI.
MexaHu3mbl 00pa3oBaHHA KOBAJIGHTHOM XWMHUYECKOW CBsi3M (OOMEHHBIM U

JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJIbHOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MOJICKYJIAPHOTO W HEMOJICKYJISAPHOTO CTPOCHUA. 3aKOH IIOCTOSHCTBA
COCTaBa BellecTBa. THIIBI KPpUCTAJTNIMICCKUX peH_IéTOK. 3aBHCHMOCTh CBOMCTBa
BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘l@CKOfI peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX CUCTEMaAX.

HcTuHHBIEC U KOJUIOUIHBIE pacTBOPBLI. MaccoBas 10718 BeIIECTBaA B pacTBOpC

1.6

KHaCCI/I(bI/IKaLII/IH HCOPraHN4YCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYCCKUX

BCIICCTB

34




1.7

Xumnueckas peakuus. Kinaccupukaiyst XaMUYeCKUX peakifii B HEOPraHMYECKOH 1
OpraHMYeCKOM XMMHUHU. 3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHUS U

MpeBpaliCHUs SHCPIrUur Npru XUMHYCCKUX PCAKIUAX

1.8

CKopoCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMudyeckoe paBHoBecue. DakTopsl, BIMSIONIME Ha

COCTOsIHME XuMu4eckoro pasHosecus. IIpunnun Jle [larense

1.10

OnekrponuTrueckas auccormanug. CuwibHble W ciabble amekTposnuthl. Cpena
BOAOHBIX PACTBOPOB BCIICCTB: KUCJAA, HCfITp&J'IBHBJI, mIcJIouHast. PCaKIII/II/I HOHHOT'O

oOmeHa

1.11

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIE pCaKknuuun

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxenne HemetayuioB B lleprogudeckoil cucTeMe XUMHUYECKUX
anementoB JI.MI. MenneneeBa m OCOOEHHOCTH CTpOEHUsS aTOMOB. Duznueckue

CBOMCTBAa HEMETAJJIOB. AJUIOTPONHUS HEMETAIJIOB (HAa IpUMEpEe KUCIOPOJa, CEpBI,

dbocdopa u yriepoaa)

2.2

XUMHYECKHE CBOMCTBA BAXKHEWIMX HEMETAUIOB (TajJOTeHOB, CEphbl, a30Ta,
docthopa, yrmepoma W KpeMHHUS) W WX COCOUHEHUH  (OKCHIOB,
KHCIIOPOJACOAEpKAIIUX  KHUCIOT, BOJOPOJIHBIX coenuHeHwit). [Ipumenenue

BAOKHEHIINX HEMETAIJIOB U UX COETUHEHUN

2.3

Meramnel. [lonmoxenue wmertamnoB B Ilepuomnyueckoil cucTeME XUMHUYECKHX
anemenToB [[.M. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JOUYEK
atomMoB MetayioB. OOmue Qusnueckue cBoiictBa MeTauioB. CIulaBpl METAJLIOB.

DIIEKTPOXUMHUYECKUH Psijl HANIPSHKEHUI METaJlJIOB
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XHWMHYECKHE CBOWCTBA BAXHEUITUX METAUIOB (HATPUU, KA, KaJdbllUi, MarHuu,
QTIOMUHHMM, [WHK, XpPOM, JK€JIe30, MeAb) M HUX coeauHeHui. OOmme crocoOs

MOJIYYCHH A MCTAJJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6BITy 1 TCXHHUKC

2.5

I'eneTnyeckas cBs3b HCOPraHNMYCCKUX BCIICCTB, IMPHHAMJICKAIIUX K pPa3JIMYHBIM

KJj1accaM

XUMHUS U )KU3Hb

3.1

Ponr xumMuum B o00ecleuYeHUH BKOHOFI/I‘leCKOfl, SHCPFCTHHGCKOﬁ U TIMIIEBOH
6e3OHaCHOCTI/I, Pa3BUTHU MCIOUILUHBI. Ilonstue o HAayY4YHBIX MCTOHAaxX IIO3HAHUA

BCIICCTB U XUMHWYCCKUX peaKI_II/Iﬁ

3.2

HpeI[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYYHBIX HPHUHOUIIAX IMTPOMBIINIJICHHOTO TIOJYYCHHUA
BaXXHEMIIINX BeEIIeCcTB. YUeIOBEK B MHUPEC BCHICCTB W MATCPHUAJIOB!: Ba)KHEHIIINE
CTPOUTCIIBHBIC MAaTCpHAJIbl, KOHCTPYKIIMOHHBLIC MATCPpUAJIbI, KpaCKH, CTCKIIO,

KEepaMuKa, MaTCpuaJibl I JJICKTPOHUKH, HAHOMATCPpHAJIbI, OPraHUYCCKHUC U
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MUHEpabHbIe yI100peHus

33

XuMHusi W 370pOBbE UEJOBEKa: IIpaBWjia MCMOJIb30BAaHUA JICKAPCTBEHHBIX
MpernapaToB, MpaBwiia 0€30MaCHOTO MCIOJIB30BaHUS TPErapaToB OBITOBON XUMUU B

HOBCEIHEBHOU KU3HU
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOWM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATalOIIMe MOHATHS (XUMUYECKHM D3JIE€MEHT, aToM, H30TOIIbI,
AJIEKTPOHHAsT 000J0YKa atoma, §-, p-, d-dJIEKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHO€ U1 BO30YKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIEKYJa, BaJIEHTHOCTD,
ANEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHUSI, XMMHUYECKasl CBA3b (O- U T-
CBS3b, KpaTHble  CBSI3M), TUOpUIM3alusl  aTOMHBIX  opOuTaiei,
KpUCTAJIJINYECKasi pemérka, MoJb, MOJISIpHAs Macca, MOJISIPHBIN 00BEM,
MOJISIpHAsi KOHIIEHTpAlUs, pacTBOPbI (MCTHUHHBIE, JUCIIEPCHBIE CHUCTEMBI),
KpUCTAJJIOTUAPATHI, YIIIEPOJIHBIM  CcKeleT, (YHKIMOHaJIbHAs TpyIia,
paaukal, HW30Mepbl, CTPYKTypHas QopMmyina, Hu3zomepus (CTpyKTypHas,
reomeTpuyeckas (LUc-, TPAHCU30MEPHsI), TOMOJIOTUYECKUN PsiJl, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOI- M a30TCOAEPKALIUE COETUHEHNS, OMOTOTMUECKH
aKTUBHBIC BemlecTBa (YIJIEBOMBI, JKUPBI, OCJKH), MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHbIE COEOUHEHUS, KPEKHUHT,
PUGPOPMHUHT, TUIIBI XUMUYECKUX peakuui (OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U 3HIOTEPMUYECKUE, PEAKIIMY HOHHOTO 0OMeHa,
rOMO- M TeTeporeHHble, oOpaTHMble M HEOOpaTUMBIE), PpPacTBOP,
JIEKTPOJIMUTHI, HENIEKTPOIIMUTHI, IEKTPOJUTHYECKAs AUCCOLUAIMS, CTEIICHb
JUCCOLMALINY, OKHMCIUTEIb, BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTb

XUMHYECKOM p€aKiuuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU U 3aKOHBI (TEOPUsI XUMUYECKOTO CTPOCHUSI OPTaHUYECKHX BEIIECTB
AM. byrneposa, TEOpUs ANEKTPOJIUTUUECKOI JIMCCOLMAINY,
[Tepuoguueckuit 3axkon J[.M. MeHnneneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI A3BIK XUMHHU, MHPOBO33PEHUECKHE
3HAHHUs, JIKAIIUE B OCHOBE MOHUMAHHUS NPUYUHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SBJIEHUN, COBPEMEHHBIE MIPEJICTABIEHUS O CTPOCHUHU BEILIECTBA

Ha aTOMHOM, MOJICKYJISIDHOM W HAJIMOJICKYJISIDHOM YPOBHAX

1.3

IMPEACTABJICHHUA O MEXAaHU3MaX XUMHUYCCKUX peaKHHﬁ, TCPMOANMHAMHUYCCKUX
U  KHHCTUYCCKHUX 3dKOHOMCPHOCTIAX HX IMPOTCKAaHHA, O XUMHYCCKOM

PaBHOBCCHHU, JUCIICPCHBIX CUCTCMAaX
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1.4

(akToNOrMYeCKHe CBEIEHUS O CBOWCTBAaX, COCTaBe, TONYYCHHH H
0e301acHOM HCTIOJIb30BAaHUH BOKHEHIITUX HEOPraHUYECKHUX u

OpPraHNYeCKUX BEUIECTB B OBITY U MPAKTUYECKON EATEILHOCTH YEIOBEKa

1.5

oOlIue HaydHble NPUHLHMIBI XMMHYECKOIO IPOU3BOJICTBA (HA INpuUMEpe

IPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJIA, TepepadOTKu HEPTH)

ChopmMupoBaHHOCTH YMEHUY BBISBIISTH:

2.1

XAPAKTCPHBIC MNPU3HAKU W B3aMMOCBA3b HM3YYCHHBIX HOH?[TI/Iﬁ, MIPUMCHATH
COOTBCTCTBYIOIIMEC TIIOHATUA TIIPU OIMMCAHUHU CTPOCHUSA U CBOMCTB

HCOPraHNM4YCCKUX U OPraHNYCCKUX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMUUYECKMX 3HAHUW C TOHATUSIMH U TIPEACTABICHUSIMU
IPYrUX TPEeIMETOB i 00Jiee OCO3HAHHOTO TMOHUMAHUS M OOBSICHEHUS

CYIITHOCTHU MAaTCpHUAJIBHOTO CIMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

HAaMMCHOBAaHUA  XUMHUYCCKUX COC}II/IHeHI/Iﬁ MCKIAYHApOOAHOT'O COr03a
TeOpeTquCKOﬁ n HpHKJIaJIHOfI XUMHU U TPUBUAJIBHBIC HAa3BaHWA BCUICCTB,
OTHOCAINUXCA K H3YYCHHBIM KJlacCaM OPTraHMYCCKHUX W HCOPraHMYCCKUX

CoeqUHEHNN

32

XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBlieHUS (GOpMya HEOPraHUYECKUX
BEILECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U

CKEJIETHBIX) (hOPMYJT OpraHUYECKHUX BEIIECTB

CdopMHpOBaHHOCTH YMEHHS KIACCU(UIIUPOBATD:

4.1

HCOPraHn4eCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA U

KPUTCPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4a€MbIX XUMHUYECKUX 0OBEKTOB

4.2

OpPraHn4cCKUC BEIIECTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUS U KPUTCPHUU

JJIA KJ'IaCCI/I(bI/IKaHI/II/I HU3Yy4aC€MbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 Pa3JIMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pearupyrommx BCIICCTB,
TCIIJIOBOMY 9(1)(1)CKTy PCaAKIIUH, U3SMCHCHUIO CTeIeHeH OKUCIICHHS 3JICMCHTOB,

00paTUMOCTH PEAKIINH, YIaCTHIO KaTanu3aTopa)

ChopMUPOBaHHOCTb YMEHHSI XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSIHUM) U MOHOB XMMMYECKHX
aneMeHToB 1 — 4 nepuonos [lepuoanueckoii cucremsl .M. MenneneeBa u
UX BAJICHTHBIE BO3MO>KHOCTH, HCIIOJIb3YSl NMOHATHUS §-, p-, d-DIEKTPOHHBIE

Op6I/ITaJ'II/I, OHEPTCTUYCCKHUEC YPOBHU

C(I)OpMI/IpOBaHHOCTB YMCHHUA OOBSACHSATH 3aKOHOMCPHOCTH H3MCHCHUA
CBOMCTB XMMMYECKHUX DJJEMEHTOB H O6p83yeMBIX UMM COCIMHEHHU MO

NepuoiaM U rpymnmnam
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ChopmMupoBaHHOCTE YMEHHUS COCTABIISATh YPABHCHUS XUMUYECCKUX PEaKIIHiA

’ Y PACKPBIBATh UX CYITHOCTD:
71 OKHCJIUTEITLHO-BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEACTBOM COCTABICHHS
' AJIEKTPOHHOTO OaJlaHCa ATHX PeaKIUi
YpaBHEHUS pEaKIUi pa3MYHBIX THIIOB; IIOJHBIE ¥ COKPAIIEHHBIC
7.2 yYpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYUTBIBAsl YCIIOBHS, MPH KOTOPHIX
9TH peaklUy UAYT 10 KOHIIA
73 peaKiui THIPOIH3a, peakuuid KOMIUIEKCOOOpa3oBaHHS (HAa TpuUMepe
' TUIPOKCOKOMITICKCOB IIMHKA ¥ aJTFOMUHUS )
8 CpopMHpPOBAHHOCTH YMEHHS TIOATBEPKIATH:
Ha KOHKPETHBIX TIPUMEpaxX XapakTep 3aBUCHUMOCTH PEAKIIMOHHOM
CIIOCOOHOCTH  OpPraHWYeCKHX COCJAMHCHHWH OT KpaTHOCTH W  THUIA
8.1 KOBAJICHTHOW CBSI3U (G- M T-CBSI3M), B3aHMHOTO BJIIUSTHUS aTOMOB W TPYIIIT
aTOMOB B MOJICKYyJIaX, a TakKe OT OCOOCHHOCTEH peau3allii pa3IuIHbBIX
MEXaHHU3MOB TIPOTCKAHUS peaKIIni
8.9 XapaKTepHbIC XHMHYECKHE CBOHCTBA BEIIECTB COOTBETCTBYIOIIMMH
' IKCIIEPUMEHTAMH U 3aITUCAMH YPABHECHUH XUMUYCCKUX PEaKIIHA
ChopmMupoBaHHOCTh YMEHHSI XapaKTepHU30BaThb COCTAaB U BaKHEHIIHE
CBOMCTBA BEIIECTB, MPUHAAICKAIIUX K OMPEeNIEHHBIM KlaccaM U TpyInnam
9 coeluHEHUN  (IMpPOCThle  BEIIECTBA, OKCHUABI, THAPOKCHIBI,  COJIH;
yII€BOJOPOIbI, MPOCThIE 3(PUPBI, CIUPTHI, (PEHOJNBI, ANbAETHAbI, KETOHBI,
KapOOHOBBIE KHUCJIOTBI, CJIOXHBIE OS(UPBIL, KUPbI, YIrIEBOJbl, AMHUHBIL,
AMUHOKHCIIOTBI, OSITKH)
ChopmMupoBaHHOCTh YMEHHS MPOBOJUTH PACYETHl 1O XUMHYECKUM
10 dbopMynaM U ypaBHEHHUSM XHMHUYECKUX pPEAKUUH C HCIOIb30BAHHEM
(bu3HYECKUX BEIMYMH:
Macchl (00bEMa, KOMYEeCTBa BEIIECTBA) MPOAYKTa PEaKLUU, €CIU OJHO U3
10.1 UCXOJHBIX BEIIECTB JaHO B BHJIE pacTBOpa C OMNpeAeTEHHOW MacCOBOM
J0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )
10.2 MacCOBOM WM 0OBEMHOM IO, BHIXO/IA MPOIYKTa PEAKIIHH
10.3 TETI0BOro 3 dekra peakuit
10.4 00BEMHBIX OTHOLICHHIA I'a30B
10.5 M0 HAXOXKJCHUIO XUMUYECKOU (DOpMYITBI BEIIECTBA
Bnanenue cucremoll 3HaHMM O METOJAaX HAYYHOIO IIO3HAHUS SBJICHHUM
11

Oprupoabl, UCIOJIB3YECMbIX B CCTCCTBCHHBLIX HAyKaX U YMCHHUC NPUMCHATH

OTU 3HAHUA IIPU ODKCICPUMCHTAJIBHOM HCCICAOBAHNUN BCHICCTB W JIA
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OOBACHEHHS XHUMHYECKUX $IBJI€HI/II>'I, HMeromux MECTO B IPUPOAC,

HpﬁKTH‘-IGCKOfI JACATCIBbHOCTHU YCIIOBCKA U B HOBCCHHCBHOﬁ KHU3HHU

12

CdopMupoBaHHOCTH YMEHHSI PUMEHSTH (MCIOIH30BATh) 3HAHUS O COCTABE U
CBOMCTBAaX BEUIECTB Uil  OKCIEPUMEHTAJIbHONM TMPOBEPKU  TMIIOTE3
OTHOCUTEJIBHO 3aKOHOMEPHOCTEW IIPOTEKaHHWsI XUMUYECKUX peakuud u
IPOTHO3UPOBAHMUSI  BO3MOYKHOCTEHl  HMX  OCYILLECTBJIEHHUS;  CHCTEMHBbIE
XMMHUYECKUE 3HaHUS Ui OOBACHEHHMsS] U IPOrHO3MPOBAHUS SIBJICHUH,
UMEIOIIUX €CTECTBEHHOHAYUHYIO NPUPOJY; I MPUHATHS TPaMOTHBIX

pelieHwuii mpoOieM B CUTYaIIUsIX, CBSI3aHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTh, YMEHHUS IIJIAHUPOBATh M TPOBOJUTH XHUMHUYECKUU
OKCIIEPUMEHT (TMOJy4YeHUe W H3yYeHHWE CBOWCTB HEOPraHWYECKUX U
OpPraHMYeCKUX  BEIIECTB, KAaYeCTBEHHBIE PEAKIMH  YIJIEBOJOPOIOB
Pa3MYHBIX KJIACCOB W KHUCIOPOICOAEPKAIIUX OPraHUYECKUX BEIIECTB,
PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4 11O pacliO3HaBaAHWUIO HCOPraHUYCCKUX
U OpraHMYeCKHX BEIIEeCTB) C COOMIOIGHHEM TMpaBuil OE30MacHOro
oOpallleHHss ¢  BelleCTBaMU U JJTAOOpaTOpHBIM  00OpPYIOBaHUEM;
(bopMyTHpOBaTh TENN UCCIENOBAHUS, NPEACTABISTh B Pa3InIHON (popme
pe3ylbTaThl  AKCIIEPUMEHTa,  aHAIW3UpOBaTh W OICHUBATh  HX

AOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh YMEHUSI OCYIIECTBISTH IENICHANPABICHHBINH ITOWCK
XUMUYECKOW MH(OpPMalMKA B Pa3IMYHbIX MCTOYHWKAX (HAaydyHas U ydeOHO-
Hay4YHasl JIUTepaTypa, CpeACcTBa MaccoBOM HMH(pOpMaIuH, ceTh VHTepHeT u
Ipyrue), KPUTUYECKH  aHAJIM3HPOBaTh XHMHUYECKYI0  HH(popmammio,
nepepabaTbiBaTh €€ M HCIIOJIb30BaTh B COOTBETCTBUHM C ITOCTaBJICHHOM

y4eOHOM 3a1aueit

15

CdopmupoBaHHOCTH YMEHHSI TPOrHO3UPOBATh, aHATM3UPOBATh U OLIEHUBATD
UHGOPMALIMIO C TO3UIHUN HKOJOTHYECKOM Oe30MacHOCTH MOCIeICTBHIMA
OBITOBOM W TMPOU3BOJCTBEHHOW JEATENILHOCTH UYEJIOBEKa, CBS3aHHOU C
nepepaboTKo# BemecTB; chOPMHUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTD
BO3JCUCTBUSl HA JKUBBIE OPraHU3MbI ONPEICTIEHHBIX BELIECTB, MMOHUMAS
CMBICI TIOKa3aTesl MpeAeNbHON JOMyCTUMOM KOHLIEHTPAIUH, U TOSCHATh Ha
npuMepax CrocoObl YMEHBIIEHUS W TPEJOTBPALEHHS WX BPEIHOTO

BO3JICMCTBUS Ha OpraHusMm 4€JI0BCKa
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HEPEYEHD 2JIEMEHTOB COJAEPKAHMUSA, IPOBEPAEMBIX HA EI'3 110 XUMHUHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

TeopeTnyueckue OCHOBBI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHas MOJENb CTPOCHHS aroma. Pacmpeznenenue
OJICKTPOHOB IO SHCPICTHUYCCKHUM YPOBHAM. KJIaCCI/I(i)I/IKaIII/ISI XUMHWYCCKHUX DJICMCHTOB.
OCOOCHHOCTH CTPOCHHS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-dJIEMEHTOB).
OcHOBHOE 1 BO30YKAEHHOE COCTOSIHUSI aTOMOB. DIJIEKTPOHHAs KOH(HUrypanus aroma.

BasieHTHBIE 2JIEKTPOHBI

1.2

[Tepuonnueckas cucrema xumuyeckux sneMeHToB .M. MenpaeneeBa. Pusnyeckuil
cmbicn [lepmoanueckoro 3akoHa J[.MI. MenneneeBa. IlpuumHBl M 3aKOHOMEpPHOCTH
W3MEHEHUS CBOMCTB DJIEMEHTOB M HMX COCIMHEHUW 10 TMEepHOJIaM M TPyMIaM.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOJAHBIX COCAUHEHUH,

BBICIIHUX OKCHUJ0B Y THAPOKCHUJIOB

1.3

BanentHOCTh. D1IEKTPOOTPUIIATENLHOCTD. CTENEHb OKUCIECHUS

1.4

Bunel xumuueckoi cBsi3u (KOBaJIeHTHas, MOHHAs, MeETaJUIMUEcKas, BOJOpPOJAHAsA) H
MexaHu3Mbl €€ oOpaszoBaHms. MeXMOJEKYIsIpHbIE B3auMojeicTBHsA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTpOoeHUs. THUIbl KPUCTAJUTMUECKUX PEHIETOK.

3aBHUCUMOCTb CBOMCTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKA

1.5

Xumudeckas peakius. Knaccudukamuss XUMUUECKHX PEaKIUi B HEOPraHUYECKOW W

OPraHN4YeCcKO XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TennoBsie 3¢ dexTsl XuMudyeckux peakiuii. TepmMoxuMuueckue ypaBHEHUS

1.8

O6paTI/IMBIe pCaKIuu. Xumuaeckoe paBHOBECHUC. (DaKTOpBI, BJIHUAOINKUEC HAa COCTOAHHEC

xuMuueckoro paHoBecus. [Ipunnmn Jle Hlarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuamnus. CuinbHbele U ciiaOble QJICKTPOJIUTEI. Cpezla BOJHBIX
PaCcTBOPOB BCHICCTB: KHUCJIIAA, HeﬁTpaana;I, mrcjioyHas. CreneHb Juccouruanuu.

Peakuuu nonHoro ooMeHa

1.10

I'uaponus coneii. Monnoe mnpowusBeneHue Bojabl. Bomopomnwiid mokaszatens (pH)

pacTBopa

1.11

CnocoObl BBIPAXKCHUA KOHHOCHTPALIMHU PACTBOPOB: MACCOBAA HOJIA paCTBOpéHHOFO
BCIICCTBA, MOJIIpHAd KOHLOCHTpALUA. HacpimeHHble M HEHACHIICHHEIE pacTBOPHI,

PacTBOPUMOCTD. KpI/ICTaJ'IJ'IOFI/II[paTBI

1.12

OKHCITUTETHHO-BOCCTAHOBUTEIILHBIC pCaKknuu. IloBeneHue BeIIECTB B cpeaax € pa3HbIM

3HAYCHUECM pH Meto bl QJICKTPOHHOTO Oaranca

1.13

DNEeKTpOaN3 pPacCTBOPOB U PacCIIaBOB COJIEH

OcHOBBI HeOpFaHH‘leCKOf/'I XUMHHU
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2.1

Knaccudukanuss HeopraHmuecKMx coequHeHud. HomeHkmaTypa HEopraHHYecKuX

BCIICCTB

2.2

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAIOB (HATpUM, KWW, KadbLUWA, MarHui,
ATIOMUHHUM, IMHK, XpOM, JKeJIe30, MelIb) W HuX coeauHeHuil. OOmme crmocoOs

IIOJIYYCHHA MCTAJIJIOB

2.3

XVUMHUYECKUE CBOMCTBA BaXXHEHIIUX HEMETAUIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa,
yriepoja W KpEeMHHs) ¥ UX COCAMHCHHH (OKCHIOB, KHCIOPOICOACPIKAIIUX KHCIIOT,

BOJIOPOJHBIX COCTMHEHUM )

24

I'enermueckas CBI3b HCOPraHn4YC€CKrX BCUICCTB, NPHUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

WNnentuduxaius Heoprannyeckux coenHeHnil. KauecTBeHHbIe peakiuu Ha

HCOPraHNM4YCCKUC BCIICCTBA U NOHBL

OCHOBBI OpraHUYeCKON XUMUU

3.1

OcHOBHbBIE TIOJIOKEHUSI TEOPUM XUMUYECKOTO CTPOEHHUS OPTraHHMYECKUX COETUHEHHM
AM. byrnepoBa. VYriepoAaHbli CKeJleT OpraHudecko MoJekynsl. KpaTtHocTs
XUMUYECKON CBSI3U. S- U P-CBSI3H. sp3-, sp2-, sp-THOpUAM3alud OpOUTANIe aToMOB
yriaepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHMSI MOJEKYI.

I'omonoru. I'omonornveckuii psia. M3omepust U n30Mepbl

3.2

[Tonsatue o ¢pyHKIIMOHANBHOU rpymie. OpueHTalMoOHHbIC YPPEKTHI 3aMecTUTENeH

3.3

[IpencraBnenne o Kinaccuukanuu  OpraHUMYecKux  BemiecTB. Homenknatypa
OpraHMYECKUX COEIMHEHUH (CucTeMaTHueckas) U TpUBHAJIbHbIE HA3BaHUS BaKHEUIINX

HpeﬂCTaBHTCHGﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

34

CBoOOTHOpaIMKATbHBIA U MOHHBIA MeXaHu3Mbl peakuuu. [lonsrue o Hykieoduie u

anektpoduie. [IpaBmio MapkosaukoBa. [IpaBuio 3aiinieBa

3.5

Ankanpl. XHWMHWYECKHE CBOMCTBA aJIKaHOB: TaJIOr€HUpOBaHUEC, JACTrHAPHUPOBAHUC,
TCPMHUYCCKOC PaA3JIOKCHUEC, KPCKHUHI, HU30MCpUu3alusd, rOpCHUC. HOJIy‘ICHI/IC AJIKaHOB.
]_II/IKJ'IOEU'IKaHLI. CHCI_[I/I(I)I/IKB. CBOMCTB HUKJIOAJIKAHOB C MaAJIbIM pasMEpoOM ILHKIIA.

Peakuuu MNPpUCOCAUHCHUA U PAIUKAIIbHOI'O 3aMCILICHUS

3.6

Ankenpl. XUMHYECKHE CBOMCTBA: p€akuun HIPUCOCOAUHCHUS (FaJ'IOFGHI/IpOBaHI/Ie,
TUAPUPOBAHUEC, THAPOraJIOTCHUPOBAHUC, FI/II[paTaI_[I/IH), ropeausa, OKHCICHHUA H

MOoJIMMEpHU3aluu. HpOMLIIJ_IJ'IeHHLIe n J'Ia60paTOprIe CITOCOOBI MOJIYUYCHUS AJIKCHOB

3.7

AJ'IKaILI/IeHLI. XHUMHUYECKHUE CBOMCTBA  aJIKaJHWEHOB: pCaknynu  MPUCOCANHCHUS
(FI/I,Z[pI/IpOBaHI/Ie, FaJ'IOFCHI/IpOBaHI/Ie), ropeHusa #“W  MOJIMMCPpU3ALIUU. HOJ'Iy‘IeHI/Ie

AJIKaIUCHOB

3.8

Ankuapl. XUMHYECKHE CBOMICTBA: pcakiiun NpPUCOCAUHCHUA (FaJ'IOFCHI/IPOBaHI/IC,
ruapupoBaHue, Truaparangusd, T I/II[pOTaHOTCHI/IpOBaHI/Ie) KaKk Ccroco0 MOJIYyUYCHUS
MOJIMMECPOB U APYTUX MOJIC3HBIX IIPOJAYKTOB. Peakuuu 3amenieHus. FOpCHI/Ie allCTHJICHA

KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIAMCHH MJIA CBApPKHU U PE3KU MCTAJIIOB.
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IIpumeHeHue aneTuieHa

39

Apenbl. XuMHUYecKHe CBOICTBAa O€H30Ja: PEAKLUUH 3NIEKTPOGHUIBLHOTO 3aMEIeHHUS,
npucoenuHeHus (TUapUpoOBaHue, rajoreHupoBanue). Peakius ropenus. OcoOeHHOCTH
XAMHUYECKHX CBOMCTB Tosyosa. [lomydenne Oenzoma. OCOOEHHOCTH XHMHUYECKHX
cBoicTB crtupona. Ilomumepusamust crupona. CrnocoObl MOTy4eHHS U NPUMEHEHHE

APOMATHUYCCKUX YIJICBOJOPOA0B

3.10

Cnuptel.  IlpenenbHble  OAHOATOMHBIE  CHUPTBI. ~ XHUMHUYECKHME  CBOMCTBA:
B3aUMO/ICHICTBUE C HAaTPUEM KaK CHOCOO yCTAaHOBJIEHUS HAJIWYMS T'MAPOKCOrPYIIIHI, C
raJIOTeHOBOJIOPOJAMHM  KaK  CIIOCOO  MOJy4eHUs  pacTBOpUTENEH, BHYTpU- U
MEKMOJIEKYJIsIpHas aeruapartanus. Peakuus ropenus. IlosydeHne staHosa: peaknus
OpO’KeHMsI TJIIOKO3bl, TUApaTalus JSTWIEHA. OTWICHIVIMKOJIb W TIJVIMLEPUH Kak

MpEACTAaBUTCIIN MMPEACITIbHBIX MHOI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMuyeckue cBoicTBa (peHosa (peakuuy ¢ HaTpueM, TUAPOKCUIOM HaTpHUs,

opomom). [Tonmyuenue ¢enosna

3.12

Anpnerunpl. XUMHAYECKHME CBOMCTBA TMPENETbHBIX AJIBJECTUNIOB: TUIPUPOBAHUE;
KaueCTBEHHBIC PEAKIMK Ha KapOOHWIBHYIO TPYIITY (PEaKIus «CepeOpsHOTO 3epKaiay,
B3auMoeiicteue ¢ ruapokcunom menu (II). Tlomyuenme mpenenpbHBIX allbIETHIOB:
OKHCJICHUE CIIUPTOB, THApATAIUs aleTwieHa. AIIETOH KaK MPEeACTaBUTENb KETOHOB.

Oco0EeHHOCTH peaKIMK OKUCIICHUS alleTOHa

3.13

KapOoHoBbIE  KHCIOTBI. XWMHUYECKHE CBOWMCTBA TMIPEACTBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTHM XUMHUYECKHX CBOWCTB MYPaBbHHOW KHCIOTHI.
[Tonyuenue npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHUE aJKaHOB,
QJIKEHOB, TEPBUYHBIX CIHUPTOB, aJbACTUIOB. Bricuine mpeenbHble U HENpeAeTbHbIC

Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble 3¢upsl u xupbl. CriocoObl MOTY4YEHHs CIOKHBIX 3pupoB. OOpaTUMOCTh
peakuuu srepudukanuu. [Ipumenenue cioxHbIX 3UpoB B NUIIEBON U mapProMepHOit
MPOMBIIITIEHHOCTH. JKHUpBI KaK CIIOXKHBIE 3(UPBI TIHIIEpUHA U BBICIIMX KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOICTBAa KUPOB: THAPUPOBAHUE, OKHUCIEHHE. [ Maponu3, Wiu
OMBUICHHE, JKUPOB KaK CIOCOO0 MPOMBIIICHHOTO TOIYYeHHUS COJEl BBICIINUX

Kap6OHOBLIX KHCJIOT. MBIIA KaK COJIM BBICIINX Kap6OHOBbIX KHCJIOT

3.15

XHUMHYECKHUE CBOMCTBA TJIIOKO3BI: peakiiun € y4aCTHEM CIHUPTOBBIX U aﬂbﬂeFHHHOﬁ
rpynma U MOJIOYHOKHCIIOC 6pO)KeHI/Ie. HpI/IMeHeHI/Ie T'JIFOKO3HI, e€ 3HauYeHHE B
KHU3HCACATCIIBHOCTH opraHusma. I[I/Icaxapnnblz caxapo3sa, MaJbTO3a.
BoccTranapiauBaromye ¥ HEBOCCTaHABIHNBAIOIIHNE Arucaxapubl. FI/I,Z[pOJII/I?» AUCaxapuioB.
HOJ'II/IcaXapI/I,[[LIZ KpaxmMall, I'NIMKOI'CH. CTpOGHI/Ie MaKpOMOJICKYJI KpaxMajla, TJIMKOI'CHa
U 1eIr01036l. Pu3ndeckrue CBOMCTBA Kpaxmajia U IEJUIFOJIO3bI. XHWMHUYECKHE CBOMCTBA
KpaxmMajia: THUAPOJIM3, Ka4YCCTBCHHAsA pCaKlusd C HOJOM. XYUMHUYECKHE CBOMCTBA
LEJUTIOJIO3bI: TUAPOJIN3, TOJTYUYCHUC 3(bI/IpOB LeUI0I0361. 11oHsATHE 00 HCKYCCTBCHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)
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3.16

AMUHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHUS: PEAKIMU C BOJOW, KHUCIOTaMH,
peakuus ropeHusi. AHWIMH KakK MPEeACTaBUTEb apOMATUYECKUX aMUHOB. XUMUYECKUE
CBOWCTBA aHWIMHA: B3aUMOJICHCTBUE C KHUCJIOTaMH, OPOMHON BOJOW, OKHCJICHHE.
[Tony4yenue aMUHOB ATKUIIUPOBAHUEM aMMHaKa u BOCCTAaHOBJICHUEM

HUTPOIIPOU3BOIHBIX YTJIEBOAOPOIOB

3.17

AMHHOKHCIOTBI W O€nKu. AMHHOKHCIOTHI Kak aMQpOTEpHbIE OpraHHYECKHE
coequaeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, 0Opasyromue O0eakd. XUMHYECKHEe CBOMCTBA

O€JIKOB: TUAPOJIN3, ACHATypalusl, KaUeCTBEHHbIE (LIBETHBIE) PEAKIIMU HA OEIKU

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOEHUS
MosieKyln. OCHOBHBIE CIOCOOBI TOJYYE€HHUS BBICOKOMOJIEKYJISPHBIX COEAUHEHMIA:

PCaKIUU MOJIUMEPU3AINU U MMOJIMKOHJACHCAIIUH. KJ'IaCCI/I(i)I/IKaHI/ISI BOJIOKOH

3.19

WNnentuduxanus oprannuecknx coeAMHEHU. Perenne skcnepuMeHTalbHBIX 3a/1a4 Ha

pacro3HaBaHUE OPraHUIECKUX BEIICCTB

3.20

I'enermueckas CBI3b MCXKOY KiIaCCaMH OPraHu4CCKHUX COG)II/IHGHI/Iﬁ

XUMHS U KU3Hb

4.1

XuMmus B oBceIHEBHOM xu3HU. [IpaBuna 6e30macHoil paboThI ¢ €KUMU, TOPIOYUMHU U

TOKCHYHBIMHA B€UICCTBaAMU, CPEACTBAMUA OBLITOBOM XUMUH

4.2

Xumusi U 310poBbe. XUMHUS B MEAMIMHE. XUMHUS U CEIbCKOE XO35SMCTBO. XUMHS B
MIPOMBIIIIEHHOCTH. XUMHS U DHEPTreTUKa: MIPUPOIHBIN U TIOMYTHBIA HEPTSIHOU Ta3bl, UX
coctaB U ucroyibzoBanue. CoctaB HehTH U €€ mepepadoTka (TMPUPOIHBIE UCTOYHUKU

YIIIEBO0POIOB)

4.3

XuMusg #  9KoJIOTHUA. XHMHUYECKOE 3arpsi3HEHHE OKpPYKalolled cpeabpl U ero
nocnencteus. Oxpana rtungpocdepsl, mouBbl, armochepsl, ¢Guopsl U QayHbl OT
XUMHUYECKoro 3arpssHenus. [IpoGnema OTXOMOB M HOOOYHBIX  MPOJYKTOB.

AJ'IBTepHaTI/IBHBIC HCTOYHHUKHU SHEPTHUU

4.4

OO61ue mpencTaBiIeHHs O TPOMBIIUICHHBIX CIOCO0aX MOJMyYeHUS! XMMUUECKUX BEIIECTB
(Ha mpuMepe TMPOU3BOJACTBA aMMHaKa, CEpPHON KHCIOThI). YEpHas W 1BETHas
Metamryprus.  CTeksio W CWJIMKaTHas  MPOMBINIICHHOCTh.  [IpoMblnineHHas

OpPraHru4cCKasd XuMusl. CBIpBé JJIA OpraHquCKOﬁ IMPOMBIIIJIICHHOCTH

Tunel pacy€THBIX 33724

5.1

Pacué€thl Macchl BellecTBa UM 00BEMa ra3oB 1o HN3BCCTHOMY KOJIMYCCTBY BCUICCTBA,

Macce NiIn O6’LéMy OHOT'O U3 YUYAaCTBYIOIIHX B pCAKIINU BCIICCTB

5.2

Pacuérs! TerioBoro >ddexra peakuu

53

Pacuétbl 00BEMHBIX OTHOIIIEHUH ra30B MPU XUMUYECKUX PEAKIIHSIX

54

Pacuérer maccel (00bE€Ma, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CIIA OJHO U3

BEIIECTB JaHO B U30BITKE (MMEET IPUMECH)

5.5

Pacuérer MmaccoBoit i 00BEMHOMN OTU BBIXO/Ia MPOIYKTA PEAKIIUU OT TEOPETUUECKH
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BO3MOXHOTI'O

Pacuérer maccel (00bEMa, KOTMYECTBA BEIIECTBA) POIYKTA PEAKIINH, €CIIH OJHO U3

5.6 | BemiecTB JaHO B BUJIE PACTBOPA C ONPEACIEHHON MaCCOBOM JI0JI€H PacTBOPEHHOIO

BeIlleCTBA

57 Pacuérel ¢ uCOIB30BaHMEM TIOHATHI «MacCOBast JOJIS», «MOJIApHAs KOHLIEHTPaLUsD»,
' «pacTBOPUMOCTB

58 Haxosxnenne MoneKysipHO# (opMysIbl OpraHu4ecKOTo BEIECTBA TI0 €ro IUIOTHOCTH U

MaCCOBBIM JOJISIM 3JICMCHTOB, BXOAAIIUX B €ro0 COCTAaB, WJIM 110 IMMPOAYKTaM CropaHus

HpI/I paimsanun MmporpaMmmbl BO3MOYKHO HCIIOJIB30BAHHE CICAYIONIHUX JSJICKTPOHHBIX
o0pa3oBaTeNbHBIX pecypcoB (B cooTBeTcTBUU ¢ Ilpukazom Munnpocsemenuss Poccuu ot

23.07.2025 Ne 551 "OO yrBepxaeHUU (eaepaTbHOTO MEPEeUHs JJIEKTPOHHBIX 00pa3oBaTEIbHBIX
PECYPCOB, MOOMYHMICHHBIX K HWCIOJbB30BAHUIO IIpU pe€ajln3aliui HMCIONNX TIoCyAapCTBCHHYIO
aKKpEeIUTANNI0 00pa30BaTeNbHBIX MPOTPaMM HA4YaJIbHOTO OOINEro, OCHOBHOTO OOIIEro, CpPeaHero
obmero oopazoBanus"):

IlepeueHb 3J1eKTPOHHBIX 00Pa30BaTeNbHBIX pecypcoB (1aee - JOP), 1onyleHHBIX K HCM0JIb30BAHUIO TPH
peanu3zanuu o0s3aTeIbHOI YacTH 0011e00pa3oBaTeILHON MPOrPaMMBbl Cpe/IHero 001ero o0pa3zoBanus

Ne HaumeHoBaHue Kpartkoe onuncanue 3JileKTPOHHOT0 IIpaBoob6aanarenn Kaace, s
n/n 3JIEKTPOHHOI0 o0pa3oBaTeLHOIO pecypca 3J1eKTPOHHOI'0 KOTOPOTro
06pa3oBaTeILHOIO (BKJII0OYasl CTPYKTYPY, pPeAMeTHOe | 00pa3oBaTeIbHOI0 pecypca pa3paboTan
pecypea, coepkaHue U MeTaJaHHbIe, (HauMeHOBaHHUeE 3JICKTPOHHbIH
COCTARMTENE n033)0.ﬂmoume OJTHO3HAYHO } zpnuuqecxoro Juua inbo | o0Opa3oBaTeSbHBIN
HICHTU(PULIMPOBATH 3JIEKTPOHHBbINH aMuJIMsA, UMs, 0TYECTBO ecypc
(cocrauresn) 06pa3ona[;enbﬂblﬁ pec;f)pc) (npn’ﬂa.rm’qnn) e
JIEKTPOHHOTO ¢u3nyeckoro Juia,
00pa30BaTEeJILHOIO KOTOPOMY B
pecypca YCTAHOBJICHHOM
3aK0HO/aTeIbCTBOM
Poccuiickoii @enepauuu
MOPS/IKe MPUHANTEKUT
HCKJIIYNTEIbHOE MPAaBO HA
3JIEKTPOHHBI
o0pa3oBaTeJibHBII pecypc)
EcrecTBeHHBbIe HAyKH (IpeAMeTHASA 00/1aCTh)
Xumus (yueOHbIH peaMer)
1 Xumus 10 xmace Ypoku o yaeoHomMy npeamery " Xumus" OI'AOY BO 10
"l"ocymapcTBeHHBIH
YHUBEPCHUTET MPOCBEIICHHUS"
2 Xumus 11 xmace Ypoku no yuebHomy npeamery "Xumus" OI'AOY BO 11

"T"ocymapcTBeHHBIH
YHUBEPCHUTET MPOCBEIICHUS"
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Tpenaxep "O06nako
3HaHui". Xumus. 10
KJ1acc

Tpenaxep "OOmako 3nanuit". Xumus. 10
knacc. OO0 "®usukon Jlad"

00O "®wusuxod JIad"

10

Tpenaxep "O06nako
3HaHui". Xumus. 11
KJ1ace

Tpenaxep "OOmako 3Hanuit". Xumus. 11

kimacc, OO0 "®uzukon JIab"

000 "®wuszuxon JIad"

11

Tpenaxep "OO6nako
3HaHuit". Xumus. 10
kiacce (yriyOneHHBIN
YPOBEHB)

O0P conmepxut cieayore IeKTPOHHbIE
o0pa3oBaTebHBIE PECYPCHI: a) OIOPHBIE
KOHCTIEKTHI (nmpencrasnistoT coboi
KOHIIEHTPUPOBAHHYIO TEOpUI0 "Ha OIHOM
craiae” 1o TemMaM mpenMmera);  0)
caMocCTosITeNIbHbIE ~ PaboOThl  (comepikaT
HUHTEPAKTHBHbIC 3aJlaHust c
ABTOMAaTHUYECKOMN TIPOBEPKOI); B)
KOMIUJIGKT TEMAaTHYECKUX KOHTPOIBHBIX
pabotr; T) BHpTyalbHBIE Ja0OpaTOpHBIE
pabotel. Coneprxanne DOP cooTBeTCTBYET
tpedoanusim GI'OC COO u ®OIT COO ¢
y4ETOM (benepanbHoOi pOrpamMMBbl
BOCIIUTAaHUA U KOHI_[CHI_[I/II/I MnpenoaaBaHus
xumun. OTOOp W TOCIEN0BATEIBHOCTH
U3y4deHUsI Marepuana coziepIKaHus
COOTBETCTBYIOT (enepanbHOil  padoueit
nporpamme OCHOBHOTO obuiero
00pa3oBaHUA npeamera "Xummus"
(yrnyOrneHHbIH ypOBEHB)

00O "®wuszuxod JIad"

10

Tpenaxep "O06nako

3HaHui". Xumus. 11
kiacc (yriyOJieHHBIN
YPOBEHB)

OO0P copmepXuT cleayronye eKTPOHHbIE
o0pa3oBaTeNbHBIE PECYPCHI: a) OIOpPHBIC
KOHCIIEKTEI (mpencraBisIOT coboit
KOHIICHTPUPOBAHHYIO TEOPHUIO "HA OJHOM
cmaiine” mo Temam mupenmera); 0)
CaMOCTOSATEIbHBIE  PAabOTHl  (comepkaT
HUHTEPAKTHBHBIE 3aJaHUA c
ABTOMATHYECKOMN MIPOBEPKOIA); B)
KOMIUIEKT TEMAaTHYECKHX KOHTPOJIBHBIX
paboT; T) BHUpTyaJbHBIE J1a0OpPaTOpHBIE
pabore; nm) Bapumant KHUM  EID.
Conepxanne 20P COOTBETCTBYET
tpeboBanmsM OI'OC COO u ©OIT COO ¢
y4eToM (benepanpHOI TIPOTPaMMBI
BocnuTaHMs W KoHuenuu npernogaBaHus
xumud. OTOOp W TOCIIEAOBATEIFHOCTH
H3y4YCHHS MaTepuaia COZlepIKaHUs
COOTBETCTBYIOT (enepaiabHOil  pabodeit
nporpamme OCHOBHOTO oburero
00pa3oBaHUA mpeaMera "Xummus"
(yrmyOIieHHBIN YpOBEHB)

00O "®wuzuxod JIad"

11

udposoii kype
"Xumus. YTiryOneHHbIH
yposenb" 10 kacc

Hudposoii Kypc pa3paboran B
COOTBETCTBHH c denepanbHBIMU
TOCYIapCTBEHHBIMH  00pa30BaTEIbHBIMHU
cTaHiapTamH, (erepalbHBIMA OCHOBHBIMH

OI'AOY BO
"T"ocymapcTBeHHBIH
YHUBEPCHUTET MPOCBEIICHHUS'

10
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00pa3oBaTeIbHBIMU  MPOrpaMMaMU U
YHHUBEPCabHBIM TEeMATUYECKUM
KJIACCU(HUKATOPOM [UISl  HMCIIONB30BAHHUS
pu peanu3anuu YacTh
0011e00pa3oBaTenbHOM MpOTPaMMBbl,
bopmupyemoit Y4aCTHHUKAMH
00pa3oBaTeIbHBIX OTHOIIICHHH 1o
TpeaMeTy "Xumus. YrryoneHHbI i
ypoBeHB" (cpemHee oOmmiee oOpa3oBaHUE,
yrITyOJIEHHBI YPOBEHB )

Hudposoii kype
"Xumus. YTiryOsneHHbIN
ypoBenb" 11 kmace

Hudporoii Kypc pa3pabotan B
COOTBETCTBHHU c denepanbHbIMU
rOCYIapCTBEHHBIME  00pa30BaTEIbHBIMU
crangaptam, (eiepaibHBIMA OCHOBHBIMH
00pa3oBaTeIbHBIMU  MPOrpaMMaMd U
YHUBEPCAIbHBIM TEMaTHYECKUM
KITacCU(PUKATOPOM  JIsl  HUCTIONB30BAHUSI
pu peanu3anuu 4acTH
0011e00pa3oBaTeIbHON MpOrpamMMmBbl,
(dbopmupyemoi y4aCTHUKAMH
00pa3oBaTeIbHBIX OTHOIICHUN o
IpeaMeTy "XuMus. YrmyOneHHbIH
ypoBeHp" (cpeaHee oOuiee oOpa3oBaHHME,
yIITyOJICHHBIN YPOBEHB)

OI'AOY BO
"T"ocynapcTBeHHBIN
YHHUBEPCUTET NpOCBemeHus"

11

Xumus. Bupryanbhbie
n1a00paTopHbIC U
MpaKkTHYecKue padoTh

Xumus.  10-11  kmace.  YrmyOneHHBIH
ypoBenb. B OOP mnpencraBmeno 13
Monynei Ha 13 akamemmuyeckux 4yacoB. B
OCHOBE COZIep)KaHUs y4eOHOro MaTepHana
Npe/CTaBICHbl  JTaOOpaTopHbIe  PabOTHI.

IIpenna3nauen IS peannzanuu
00s13aTeNbHON  4YacTh  00pa30BaTENbHOM
IIPOrpaMMBl, 3aKperIeHNs 3HaHUH,

pasBUTHA HABBHIKOB M KOMIICTEHLMH
IIKOJBHUKOB M SIBJISETCI  YacCThIO
HH(OPMALMOHHO-00Pa30BaTEIBHOM Cperbl
00pa3oBaTeIbHON OpraHU3alun

OI'BHY «MHCcTUTYT
COZIEpKaHUsI U METOZ0B
o0yuenus umenu B. C.
JlenneBa»

10-11
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