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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpEHEro 00111ero o0pazoBaHus pa3paboTaHa Ha
ocHoBe @DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit ®Denepanuu», TpeOOBaHUNM K pe3yibTaTaM OCBOeHHUs (enepanbHOU
oOpa3oBaTenpHON TporpaMMbl  cpemHero obmero oobpaszoBanms (DPOIT  COO),
npencTaBieHHbIX B DenepanibHOM TOCYJAapCTBEHHOM O0pa30BaTEIbHOM CTaHAapTe
COO, c¢ yuérom KoHuenuumu mnpenofaBaHus Y4eOHOro ImnpeameTa «XuUMUS» B
oOpa3oBarenpHbIX opraHusauuax Poccuiickoil Denepannn, peanu3yroluX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPaMMbl, M OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roma» (Pacmopsiokxenue
IIpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0JIOB K pa3pabOTKe MporpaMMbl MO XUMUH, K OMPEICICHUI0 00IIeH
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUSA U PA3BUTHUS OOYyYarOIIUXCS CPEICTBAMH y4eOHOTO
npeamera «Xumus» ana  10-11  kimaccoB Ha 0a30BOM  ypOBHE COCTaBHIIU
koHuenrtyanbHsle mnonoxkeHus DOI'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJEH,
COJICp’KaHMs, pPEe3yJbTaTOB OOyuYeHHUs] W TpeOOBaHUU K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMuueckoe o0pa3oBaHueE, MOJy4aeMOe€ BBIMTYCKHUKAMH 00I11e00pa3oBaTeibHON
OpraHu3alliu, SIBISETCS HEOTHEMJIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIIYKHUT
3aBEPILAIOIIMM ASTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJIFOUEBBIX LICHHOCTEW, MPUCYUIUX LIETOCTHON CUCTEME XUMHUECKOTO 00pa3oBaHus. ITH
IIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHUSI MUPOBO33PEHUS U
oOIel KyJabTyphl YelOBEKa, a TAKXKE IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0pOBbI0 W MPUPOIHON cpeae. Peanusyercss xumuyeckoe 0Opa3oBaHHE
oOyyJarolmuxcsi Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUsS CPEACTBAMH Y4eOHOTO
npeaMeTa « XuMus», COAepKaHUE U IOCTPOEHUE KOTOPOIO ONMPEEIIEHBI B IPOrpaMMe 1o
XUMUHU C YYETOM CrenM(PUKA HAYKW XUMUH, €€ 3HAYCHHS B TMO3HAHWUU TPUPOJABI U B
MaTepUabHOW >KM3HU OOIIECTBA, a TakKXkKe C YYETOM OOMMX IeJied W MPUHITUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO 00111eT0 00pa30BaHus B
Poccuitckon denepanum.

XvMHSI KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT OCOOYyH pOJib B
COBPEMEHHOM IMBWIIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHalibHOM KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B G OPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBITUICHHS, B CO3/IaHUE
L[EJIOCTHOTO TMpPEACTaBICHUS 00 OKPYXKaIIIeM MHUpPE Kak O €JIMHCTBE NPHUPOAbI U
YeJioBeKa, KOTOopoe (OpMHUpPYETCs B XMMHUU HAa OCHOBE MOHHUMAHMS BEUIECTBEHHOTO
COCTaBa OKPY’KaIOILIEr0 MUPA, OCO3HAHMS B3AUMOCBSI3H MEXKI1Y CTPOCHHEM BELIECTB, UX
CBOMCTBaMHU U BO3MOKHBIMU 00JIACTSIMU TPUMEHEHMUS.

TecHo B3aMMOACHCTBYSL C JAPYTMMH €CTECTBEHHBIMH HAayKaMmH, XHMHS CTajna

HEOTHEMJIEMON YacTbl0O MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEUIHOTO
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Tpyda W OKU3HM Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XHUMHS KakK Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKUX TEXHOJOTMI HANPABJIEHA HA PELIEHUE I100aTbHBIX
po0JieM yCTOMYHUBOTO Pa3BUTHSI YETIOBEUECTBA — ChIPbEBOM, SHEPTETUUECKOM, MUILIEBO,
AKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBeTcTBUM ¢ OOIIMMU LETSMU U TPUHITUIIAMEU CPETHETO 00IIero 00pa3oBaHus
comepxkanue mnpeamera «Xumms» (10-11 xmaccel, 6a30BBIM ypOBEHb HW3YUYCHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYaIOUIUXCA,
HEOOXOUMYI0O UM [IJIsi BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHHMSI B )KM3Hb COLIMYMa, MPOAOJKEHUSI 00pa30BaHus B Pa3IMYHBIX 001acTsIX, HE
CBS3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBsIOIKUMH IpeIMeTa « XUMHUS SBISI0TCS 0a30BbIe Kypchl — «Oprannyeckas
xumus» 1 «OO0I1Iast 1 HeopraHu4yeckas XMMUs», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKu: CHCTEMa 3HAHUM IO HEOPraHW4eCcKOu
XUMHHM (C BKJIIOYEHHMEM 3HAaHUN U3 OO0IIed XWMUU) U OpPraHUYEeCKOM XUMHH.
@opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TPU HU3YyYEHUU MpeAMeTa 00EeCreurBaEeT
BO3MOKHOCTh PaCCMOTPEHHS BCETO MHOTr00Opa3usl BEIIECTB Ha OCHOBE OOIMX MOHATHH,
3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» copMUpOBaHa B IPOrpaMMe 110 XMMHH Ha OCHOBE CUCTEMHOTO
MOAX0/Ja K U3YYEHHI0 Y4yeOHOro Marepuaiga U OOYyCIIOBJI€HA HCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUU Ha ONMPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OPraHMYE€CKOM XMMHHU BEIIECTBA PAaCCMATPUBAIOTCA HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHUSA OPTaHUYECKUX COCAUHEHUN, & TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUI O CTpoeHUH BeulecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHM — OT YIJIEBOJAOPOAOB JO CIIOKHBIX OHUOJOTHYECKU
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHMyecKkoM XHWMHUHU TOJIy4alOT pa3BUTHE
chopMHpPOBaHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs TEPBOHAYATHHBIC
NPEJCTaBICHUST O XUMHYECKOW CBS3M, KJIACCHU(PUKAIMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[long HOBBIM yriaoMm 3peHuss B npeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpUBaeTCs HW3YYEHHBII Ha YypOBHE OCHOBHOTO oOIIero o0pa3oBaHUs
TEOPETUUECKUI MaTepuan U (paKkTOJIOTUYECKUE CBEIACHHS O BEIIECTBAX M XMUMHUYECKOM
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XUMHsD 00y4JaroluMcst
MPENOCTABISAECTCS BO3MOYKHOCTh OCO3HATh 3HAYEHUE NEPUOJMYECKOTO 3aKOHA C
OOILIETEOPETUYECKUX M METOJOJIOTMUECKUX MO3ULHUN, TIy0’Ke MOHITh HUCTOPUYECKOE
n3MeHeHue (yHKIMI dTOro 3akoHa — OT oOoOmaromeld 10 OOBICHSIONEH U
MPOTHO3ZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEHWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWCTBaX M IMPUMEHEHUHU, a TAKKE O XHUMHYECKHX pEaKUHSIX, HUX CYIIHOCTH U
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3aKOHOMEPHOCTSX MPOTEeKaHus AomnoiHseTcs B Kypcax 10 u 11 kmaccoB anemeHTamu
coJiepKaHusl, UMEIOIUMHU KYJIbTYpPOJIOTHYECKUN U MPUKIATHON XapakTep. JTU 3HAHMS
CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBSI3H XUMHUH C APYTMMHU HayKaMH, PaCKpbIBAIOT €€
pOJib B TO3HABATEIIbHOW W MPAKTUYECKOW MEATETbHOCTH YEeJIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
MPWIOKEHUNA XUMHUH, MOMOTalOT BBITYCKHHKY OPHEHTHPOBAThCA B OOIIECTBEHHO M
JUYHOCTHO 3HAYMMBIX MPOOJIEMAX, CBA3AHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHBAThH
UHGOPMAITUIO U IPUMEHATH €€ JIJIsl TIOMOJIHEHUS 3HAaHUH, PEIICHUS] UHTEIUICKTYaIbHBIX
U DKCIEPUMEHTANBHBIX MCCIEIOBATENbCKUX 3a7ad. B 1enoMm coaepikaHue yuyeOHOTro
npeaMera «XUMHs TaHHOTO YPOBHSI M3Y4YEHHUS] OPUEHTUPOBAHO Ha (OpMHUpOBAHHE Y
00yYaroImMXCcsi MUPOBO33PEHYECKON OCHOBBI JIJIs HOHUMaHUS (GUII0CODCKUX UIeH, TAKUX
KAaK: MaTepHaIbHOE  E€IMHCTBO HEOPraHMYECKOr0 M  OPraHUYeCcKOro  MHpa,
0OyCIIOBIIEHHOCTh CBOWCTB BEILIECTB HMX COCTaBOM M CTPOCHHMEM, IO3HABAEMOCTb
IIPUPOJHBIX SIBJICHUHN ITyTEM SKCIEPUMEHTA U PEUICHUS IPOTUBOPEUUN MEXKy HOBBIMU
(dakTaMM M TEOPETHUYECKUMH MPEINOCHUIKAMH, OCO3HAHUE POJM XMMHUU B PEIICHUH
AKOJIOTUYECKUX MPOOJIeM, a TakkKe MpoOJieM COEpeKEeHHs] SHEPreTHUYECKUX PECYpPCOB,
CBIPbs, CO3JJaHUSI HOBBIX TEXHOJOTUIA U MaTE€pPUAJIOB.

B nnane pemieHus 3aad BOCHUTAaHMSI, Pa3BUTHSA U COLMAIM3ALNN O0Yy4arOIIUXCS
IIPUHSATHIE TPOTPAMMOM IT0 XUMUU MOIXO0/IbI K OIPEIETEHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeayCMaTpuBalOT (HOPMUPOBAHME YHUBEPCAIbHBIX YYEOHBIX ACHCTBUM,
MMEIOIINX 0a30BO€ 3HaYEHUE JJIs PA3JIMYHBIX BUJIOB JEATEIBLHOCTH: PELICHUS TPOOIeM,
MOKMCKa, aHaIn3a U 00pabOTKH MHPOpPMAILIUU, HEOOXOIUMBIX ISl MPUOOPETEHUS OTIbITa
MIPAKTAYECKOM M HCCIEAOBATEIIbCKOW JIESITEIbHOCTH, 3aHUMAIOLIEN Ba)XHOE MECTO B
IIO3HAHUU XUMUMU.

B npakTuke npenoaaBaHusi XMMUU Kak Ha YPOBHE OCHOBHOT'O O0IIero 00pa3oBaHus,
TaK U Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHus, MPU ONPEAEICHUHN COJAEPKATEIbHON
XapaKTEPUCTHKU LeJIed M3y4YEeHHs [pEeAMETa HaIpaBJICHUEM IEPBOCTENEHHOU
3HAaYUMOCTU TPATUIUOHHO MPU3HAETCA (POPMUPOBAHHE OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON IS TEIbHOCTH YEJIOBeKa M Kak
OIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHUS TaKOU
MO/IXO0/1 K ONPEACIICHUIO 1eJIe U3yUeHHUs MpeaMeTa sIBISETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO TaHHOW TOYKE 3PEHMS TJIaBHBIMU LEJSIMU U3YUEHHUS IpeAMETa « XUMHUS
Ha 6a30BoM ypoBHe (10 —11 kJ1.) aBisIFOTCS:

e (opMuUpPOBaHHE CUCTEMbl XUMHUUYECKUX 3HAHUN KaK BOXKHEUIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOM JI€XKAT KIIFOUEBHIE
NOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI 1 TEOPUU XUMHUHU, OCBOCHUE S3bIKAa HAYKH,
YCBOEHHE U TOHUMAHHUE CYIITHOCTU TOCTYITHBIX 000011IEHUIT MUPOBO33PEHUYECKOTO
XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS,



e (opMmupoBaHHE U Pa3BUTHE MPEACTABICHUM O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHYECKHX pEaKUui, HEOOXOMUMBIX JUIsI MPUOOPETEHHS] yMEHUU
OpPUEHTHPOBATHCS B MUPE BEIIECTB U XMMUUYECKUX SBIICHUH, UMEIOIUX MECTO B
HpUpOAe, B MPAKTUIECKOIN U TOBCETHEBHOM JKU3HU;

e Dpa3BUTHE YMEHHH M CHOCOOOB NESATENFHOCTH, CBSA3aHHBIX C HAOMIOJECHHEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COOIOICHIUEM TIPaBUI 0€30acHOr0
oOpallleHHUsI C BEIIECTBAMM.

Hapsny c »tum, comep:karenbHas XapaKTepUCTUKa IIefiell W 3aJad H3y4eHUs
npeaMera B MporpaMMe MO XMMUU YTOYHEHAa UM CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU MPHOPUTETAMU B CHUCTEME CpeaHero obmiero obOpas3oBaHus. CerogHs B
MpernofaBaHUM XUMUU B OOJbIIEH CTEMEHW OTHAETCS MPEANOYTECHHE MPAKTUYSCKOU
KOMIIOHEHTE COJIepKaHusl OOydeHHs, OpUEHTUPOBAHHOW Ha TMOJATOTOBKY BBITYCKHHKA
o0uieo0pa3oBaTeabHOM  OpraHM3alMd, BIAJACIONIET0O HE HaO0OpOM 3HaHUM, a
(YHKIIMOHATBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHMSIMH aKTHUBHOIO
MOJTyYeHUs] 3HAHUH U MPUMEHEHUS UX B PEATbHOM KU3HU ISl PEIICHUS MPAKTUIECKUX
3ajad.

B cBsi3u ¢ 3TUM Tipu M3y4YeHUH TpeaMeTa «XUMHUsS» TOMHHHUPYIOIIEe 3Ha4YEeHHE
NpUOOPETAIOT TaKUeE 1NN U 33/1a4H, Kak:

ajanrtauuss OOydYaloIIMXCS K YCJIOBUSM JMHAMUYHO pPAa3BUBAIOLIEIOCS MHUpA,
dbopMHpOBaHNE WHTEIUIEKTyaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHrEe y 00YUYarOIIUXCS KIIOUEBBIX HABBIKOB (KJITFOUEBBIX KOMITCTCHIIHH),
MMEIOLINX YHHUBEpPCAIbHOE 3HAUYCHUE JJISl Pa3IMYHBIX BHUJOB JIEATEIBHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaidu3a MW o00paboTku uHPOpMAaLMH, HEOOXOAUMBIX IS
NpUOOpETEeHUsT OMbITa ACSITEILHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B TO3HAHHUU
XUMHH, a TakXe A OLEHKH C IMO3WLHUN HKOJIOTHUYECKOM 0e30MmacHOCTH XapakTepa
BIIMSIHUSI BEILECTB M XMMHUYECKHX IPOILIECCOB HAa OPTraHM3M YeJOBEKa W NMPUPOIAHYIO
cpeny;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, HWHTEIJICKTyalbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN O00YyYarolUXCsi: CHOCOOHOCTH CaMOCTOSITENIbBHO MPHUOOPETaTh HOBBIE
3HAaHUA 0 XMMHUU B COOTBETCTBUHU C >KM3HEHHBIMH NOTPEOHOCTSIMH, HCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH JJIs TIOMCKA U aHAIM3a yYeOHON 1 Hay4YHO-
MOMYJSIPHON HHPOPMAIIKA XMMHYECKOTO COJIePIKaHNUS;

dopMupoBaHrHE W pa3BUTHE y OOYYAIOUIUXCA ACCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHUSI, HAOIIOAATeTbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, MpH I[UJIAHUPOBAHMM U MPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;



BOCITUTAHHE Y 00yUaIOMUXCsl YOSKIEHHOCTH B TYMaHUCTUYECKOW HAIPABIICHHOCTH
XUMUH, €€ BaXHOW pONMM B PEIICHUH TJIO0ATBHBIX TPOOJIEM PpPAIMOHAILHOTO
MIPUPOIONIOIL30BAHMS, TIOMIOJIHEHHSI DHEPIEeTHYECKUX PECYpPCOB M COXPAHCHHS
OPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOr0 OTHOIICHUS K
OpUpPOAE U CBOEMY 3JI0POBbIO, a TaKXKe MPUOOPETEHUsI OIbITa MCIOJIb30BAHMUS
MOJTYYCHHBIX 3HAHUHN TSI IPUHATHS TPAMOTHBIX PEIIEHUN B CUTYaIMsIX, CBSI3aHHBIX C
XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM miaHe cpenHero oOiiero oO0pa3oBaHMs MpPeAMET «XHUMHsS» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMpeaMeTHOMN o0actu « EcTecTBEeHHO-HAYyUYHBIE TPEIMETHI.

OOmiee 4yuCiIO 4acoB, OTBEACHHBIX NJISi M3YYECHHS XUMHUU, Ha 0a30BOM YypOBHE
cpeaHero odiiero odpazoBaHusi, coctapisier 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).

B xnaccax yauBepcanbHoro npoduis u 11 kinacce I'T npoduiis no yue6HoMy mitany
MAOQOY COLI Ne4 BeiaensieTcst 2 yaca B HEAENIO.



COILEPKXAHUE OBYUYEHUASA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUM

[IpenMer opraHMyYeckOll XHMMHUU: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAUYCHHE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHAIOB. Teopus CTPOEHHUS OPTraHUYECKUX
coenquHeHnit A. M. BbytnepoBa, e€ ocHoBHBIE ToNOKeHUsA. CTpPyKTypHbIE (POPMYIIBI
OpraHUYECKUX BELIECTB. ['oMonorus, n3omepus. XMMHUECKas CBSI3b B OPTaHUYECKHUX
COEIMHEHUAX — OIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKauuu opraHuueckux BenlecTB. HomenknaTtypa
OpraHUYEeCKUX COETUHEHUH (CHCTeMaTH4ecKas) U TPUBUAJIbHbIE Ha3BaHUS BAKHEUIIUX
MPEACTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIIBHBIE METOABl HM3yYEHHs BEUIECTB W HUX IPEBPALLCHUN:
O3HaKOMJIEHHE C O0pa3l[aMH OpPraHMYeCKUX BELIECTB M MaTepualaMHU Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOMIOJEHUE U ONUCAHUE
JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO OPraHUYECKUX BEIECTB IIPU HarpeBaHUU
(1aBneHue, 0OYriIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — NMpPOCTEUIIne
MPEACTABUTENHN AJIKAHOB: (DU3MUECKUE U XUMUYECKHE CBOMCTBA (PEaKMU 3aMEIICHUS U
rOpEeHus1), HaXOXKACHUE B MPUPOJIE, TOIYyUEHUE U PUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHH psAL. OTWIEH W IPONHIEH —
npocTeiire IpeCTaBUTeNN aIKeHOB: (PU3NYECKUE U XMMHUECKHUE CBOMCTBaA (peakuuu
TUAPUPOBAHUS, TAJIOT€HUPOBAaHUSA, TUAPATALMH, OKHCIECHHS W TNOJUMEpPHU3aLnH),
MOJIyYeHUE U MPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHUYECKHE CBOMCTBa (peakuus mnonuMepusanuu). [lodydeHue CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUHN psil. ALIETUTIEH —
MPOCTEUILINI MPECTAaBUTEIh aJKUHOB: COCTaB, CTPOEHHUE, (PU3NUECKHEe U XUMUYECKUE
CBOMCTBa (peakiMy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALUU, TOPEHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensl. bensoin: coctas, cTpoeHue, Gpuznueckrue 1 XMMUYECKUE CBOMCTBA (peaKuu
raJIOTEHUPOBAHUSI W HUTPOBAHUsA), MOJIyYEeHUE M TpuMeHeHue. Toryon: cocmas,
cmpoenue, @Quaudueckue U Xumuyeckue Cce0uUcmea (peakyuu 2aio2eHuposaHusi U
HUMpOBAanUsl), noayyenue u npumenenue. TOKCHUHOCTh apeHOB. I'eHeTHyeckasl CBA3b
MEXY YTJIE€BOJOPOAAMHU, IPUHAICKAIUMHI K Pa3IMYHBIM KJIaCCaM.

[IpuponHbie UCTOYHUKHU YTIIEBOAOPOI0B. [IprpoaHblil ra3 u nomyTHbIE HEPTIHBIE
ra3pl. Hetp 1 e€ npoucxoxaenune. CnocoOsl nepepaboTku HePTH: MeperoHKa, KPEKUHT
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(TepMuveckuii, KataauTHueckuil), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX
NPUMEHEHHE B TPOMBILIUICHHOCTH U B ObITy. KaMeHHBI yroib ¥ NPOAYKTHI €ro
nepepadoTKU.

OKCIEpUMEHTANIbHBIE METOAbl HW3YYEHHSI BEIIECTB M MX IPEBPALICHUN:
O3HAaKOMJIEHHE ¢ oOpa3llaMH IUIacTMAacC, KaydyKoB M pe3uHbl, Kojuiekuuu «HepTb» u
«YTOnp», MOIEIMPOBAHUE MOJIEKYJ] YIJIEBOJOPOAOB W  TAJIOIE€HONPOU3BOJHBIX,
IIPOBE/ICHHUE MPAKTHYECKOW PA0OTHI: OJyYEHHE STUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Boluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTa pPEaKUMH 10 HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OAHOTO U3 UCXOIHBIX BEIECTB MM MPOAYKTOB PEAKIIIH).

KucJiopoacoaep:kamue oprannyeckue coeIuHeHus

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOEHHE, (PU3NUYECKUE U
XUMHUYECKHUE CBOICTBa (peakUuu C AaKTUBHBIMM MeETallaMH, TajJore€HOBOIOPOJaMH,
ropeHue), npuMeHeHrne. BoaopoaHbie CBS3M MEXAY MOJIEKyJaMu crupToB. JleiicTBue
METAHOJIA ¥ 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€ CIUPTHI. DTUICHTIUKOIb U TJIMLEPUH: CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBUE CO WLICJIOYHBIMM METAJUIAMM, KaueCTBEHHAas
peakiusi Ha MHOTOATOMHbIE CIUPTHI). JleiicTBHE Ha opraHu3M uesjoBeka. [[pumeHnenue
[JIMLEPUHA U DTUIIEHTJIUKOJIS.

DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [lpumenenue dheHoma.

Anbneruabl U kemowusi. DopManblIerull, aleTaablIeru: CTpoeHue, Gu3nieckKue u
XUMHUYECKUE CBOWMCTBA (pEakUWHW OKHUCIEHUS W BOCCTAaHOBJICHMS, KayeCTBEHHbBIC
peaKkilnK), NOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE Tpe/esibHbIE KapOOHOBBIE KHUCIOTH.. MypaBbHMHAas U yKCycCHas
KHUCIIOTBI: CTpOEHUE, (PU3NUECKUE U XUMUYECKUE CBOIMCTBA (CBOMCTBA, 00IIKE [T Kjlacca
KHUCIIOT, peakuus JSTepuuKanuu), ModydeHue u npuMeHeHue. CreapuHoBas H
OJIEMHOBAs KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak COJu
BBICHINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JIEUCTBHE.

Crnoxxable 3QUpbl KaKk MPOU3BOJIHbIE KApPOOHOBBIX KHUCJIOT. ['MApONIN3 CIOKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas poib KUPOB.

VYrneBoabl: coctaB, Kiaccuukaius yrieBoJoB (MOHO-, IW- U TOJHCAXapubl).
['mroko3a — mpocTelnii MOHOCaXapu/: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3UUECKUE
U XUMHUYECKue CBoMWcTBa (B3aumopeictBue ¢ rujapokcuaoM wmenu(ll), oxucimenue
aMMUa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccraHoBieHne, OPOKEHHE TITIOKO3BI),
HAXO0XJICHUE B MPUPOJE, TpUMEHEeHHue, Ouonorndeckas posib. ®orocunres. Opykroza
KaK M30MEP TIIIOKO3BI.




Kpaxman w nemnono3a kak HOpupojaHbie mnonumepbl. CTpoeHue Kpaxmalia Hu
LEJUTI0NI03bl. PU3HUYECKHE U XUMUYECKUE CBOMCTBA KpaxMaia (THIpoJin3, KaYeCTBEHHAs
peaKIus ¢ UOJ0M).

OKCIepUMEHTAIbHBIE METOAbl M3YyYEHUS BEHIECTB W HUX MPEBpAIllCHUA:
poBe/IeHNnEe, HaOII0JCHUE U ONMKMCAHUE IEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHHWE HTAHOJA OKCHIOM
meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIJIMIICPUHA C THIPOKCHIOM
menu(ll)), anpaerngoB (OKHCIEHHME aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l) wu
ruapokcugom  Mmenu(ll), B3ammoneicTBHE Kpaxmaiga C  HOJOM), IPOBEJCHUE
MPaKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KHUCIOTHI.

Pacuérnbie 3anaum.

Boeluucienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIMYECTBA
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTa PEAKIMU [0 HU3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEUIECTB MM MPOAYKTOB PEAKIIUH).

A3zoTcoaeprkane OpraHMuecKue COeIMHEHHUS.

AMHWHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHudeckue coequHeHus. duznueckue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe riuiuHa). buonornueckoe 3HaueHue
aMuHOKHUCTOT. [lenTusl.

benku kak mpuUpomHBIE BBHICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPUYHAS U TPETUUYHASI CTPYKTypa OekoB. XMMHUUYECKUE CBONCTBA OEIKOB: TUAPOIIU3,
JieHaTypalus, KaYeCTBEHHbIC PEAKI[UU Ha OEIKHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS] BEIIECTB M MX MPEBPALICHUN:
HaOIOZICHUE W OINKCAaHUE JEMOHCTPAIMOHHBIX ONBITOB: JeHATypalus OEIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUK OCITKOB.

BoicokoMoieKyJIsipHbIe COeTUHEHUs]

OCHOBHBIC TIOHATHUSI XUMHH BBICOKOMOJICKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIMMEPU3ALINY, CPEIHSA MOJIEKYJISIpHAs Macca.
OcCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN — MOJMMEPU3ALNS U
MOJIMKOHICHCALIHSL.

OKCIepUMEHTAIbHBIE METOJbl HW3YUYEHUs] BEIIECTB M MX IPEBpallCHUN:
O3HAKOMJIEHUE C 00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexxnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXnpeIMETHBIX CBA3EH MPHU M3YYEHHH OPraHMYecKOM Xumuu B 10
KJIACCE OCYIIECTBIISIETCS 4Y€pe3 MCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W TIOHATHH, SBJISIONINXCS CHUCTEMHBIMU ISl OTACIBHBIX TMPEIMETOB
€CTECTBEHHO-HayyHOTO Imkia. OOmue eCcTeCTBEeHHO-HAyYHbIE TIOHSTHS: SBICHUE,
Hay4HbId (akT, THUMOTE3a, 3aKOH, TEOpHUs, aHalu3, CHHTE3, KiIaccuukanus,
NEPUOJUYHOCTD, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE.
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duznka: Matepus, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJICKYJIa, SHEPTCTUUECKHMA
YpOBEHb, BEILIECTBO, TEJO0, OOBEM, arperaTHoe COCTOSHUE BEUIECTBa, (UINUECKUE
BEJIMYUHBI U SIUHUIIBI KX U3MEPCHHS.

buonorusi: kinerka, opraHuszM, Owmocdepa, OOMEH BEIIECTB B OpraHHU3ME,
(dhoTocuHTEe3, OMOJIOTHYECKH aKTUBHBIC BEIIECTBA (OCIIKHU, YIIIEBOIBI, )KUPHI, (HEPMEHTHI).

['eorpadusi: MuHEpadbl, TOPHBIE TOPOABI, IOJIE3HBIE WCKOMAEMbIC, TOILIUBO,
pECypCHhI.

TexHoIOTHSA: THINEBbIE MPOIYKTHI, OCHOBBI PAaIlMOHATHHOTO THTAHUS, MOIOIIUE
CpEeICTBA, JICKapCTBEHHBIC U KOCMETHIECKHUE MTPeTapaThl, MATePHAIIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIIAA U HEOPTAHNYECKASA XUMHUA

Teopernyeckne 0CHOBBI XUMHHU

XVUMHUYECKUI 31eMeHT. AToM. Spo aToMa, U30TOMbI. DJIEKTPOHHAs O0O0JIOYKA.
DHEpreTHYecKre YpOBHH, IMOMYPOBHH. ATOMHBIC opOWTanmw, S-, P-, d- DIEMEHTEHI.
Oco0eHHOCTH pacnpeesieHus IEKTPOHOB 110 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOIOB. DNEKTPOHHAs! KOHPUTypalusi aTOMOB.

[Tepnoanueckuii 3axkoH u [lepuoanyeckas cucrema XuMuueckux sneMeHToB Jl. H.
MenneneeBa. CBA3b NEPUOINYECKOTO 3aKOHA U [leproanyecKkoil CHCTEMBl XUMUYECKUX
anemeHToB J[. WM. MeHngeneeBa ¢ COBPEMEHHOM TEOpUEW CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHs] CBOWCTB XMMHUYECKHX 3JIEMEHTOB U 0Opa3yeMbIX HMHU
IIPOCTBIX W CJOKHBIX BEIIECTB IO IPyIIaM W NEPHOJaM. 3HAYEHUE NEPHOJUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XMMHUUECKast CBSI3b. BUIbI XUMUYECKOM CBS3U (KOBaJECHTHAS
HETMOJISIpHAasE ¥ TOJsipHAsi, HWOHHAs, MeTauiyeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJIGHTHON XMMHUYECKOU CBs3M (OOMEHHBIN M JOHOPHO-AaKIENTOPHBIN). Bomopoanas
CBsI3b. BaJIEGHTHOCTB. DNEKTPOOTPULIATENIBHOCT. CTENEHb OKUCIICHUS. MIOHBI: KAaTHOHBI
Y aHUOHBI.

BemecTtBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB
OT THUIIA KPUCTAILUTMYECKOU PEIIETKH.

[TondaTHe o gucnepcHbIX cucreMax. FMIcTuHHBIE 1 KOO IHbBIE pacTBOpbl. MaccoBas
JIOJISI BELIECTBA B PACTBOPE.

Knaccudukanus Heopranudeckux coeauHeHuil. HoMeHkiaTypa HeopraHU4ecKux
BelleCTB. | eHeTmyeckas CBsI3b HEOPraHWYECKUX BEIIECTB, MNPHUHANICKANUX K
pa3iINyYHBIM KiaccaMm. XuMudeckas peakius. Kinaccuduxanmss XUMUYECKUX peakinii B
HEOPraHMYECKOM M OPTaHMYECKOM XMMHUU. 3aKOH COXPAaHEHUs MacChl BELIECTB, 3aKOH
COXpPaHEHMS U MPEBPALCHUS SHEPTUU NTPYU XUMHUYECKUX PEAKLIHSIX.
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CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMbie
peakunu. XuMudeckoe paBHoBecre. DakTOphl, BIUSIONIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [latense.

Onektponutuueckas aucconuanus. CuiibHble U cialble snekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, IETOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.

OKCIEpUMEHTAIbHbIE METOJbl HW3YYEHHUsI BEIIECTB M MX MPEBPALICHUN:
nemMoHcTpauus Tabmun «llepuoguueckas cuctema Xxumuueckux snementoB JI. .
MenneneeBa», u3ydyeHUE MOJENIEH KPUCTAUIMUECKUX PEHIETOK, HaOM0IeHue |
OMHCAaHUE JAEMOHCTPAIMOHHBIX W JAOOPATOPHBIX OIBITOB (pa3iokKEHUE MEPOKCUaA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPa, ONPENCICHUE CPEAbl PACTBOPOB BELIECTB C
MIOMOIIBI0 YHUBEPCAIBLHOIO HWHAUKATOPA, PEaKIMd HOHHOro OOMEHa), MpOBEICHUE
MpaKkTU4YECKOM paboThl «BnusHue pa3nuuHbiX (DaKTOPOB HAa CKOPOCTh XUMUYECKOUH
peaxkuum».

PacuérHblie 3anaumn.

Pacuétsl Mo ypaBHEHMSIM XUMUUYECKUX PEAKIIHUM, B TOM YUCJIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM MOHITHS «MACCOBAas JOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hewmeramnel. [lonoxenune HemeramnoB B llepuoanueckor cucreme XUMHUYECKHX
anemenToB [I. 1. MenjeneeBa 1 0COOCHHOCTH CTpOEHUsI aTOMOB. DU3nyecKue CBONCTBA
HEMETaJVIOB. AJUIOTPOINHUS HEMETaUIOB (Ha MpUMEpPE KHUCIopoja, cephl, (pocdopa u
yriepoaa).

XWMHUYECKHE CBOWCTBA BaXKHEHITUX HEMETAUIOB (Tajlor€HOB, CEphbl, a30Ta,
dbocdopa, yriaepona U KpeMHHUS) U UX COSTUHCHHH (OKCHIOB, KHUCIOPOICOACPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnbl. [lonoxenue wmeramnoB B Ilepuoanyeckol cucTteMe XHUMHUYECKHX
sanemenToB [I. 1. MenneneeBa. OcOOEHHOCTH CTPOCHHUSI DJICKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmme  ¢usudeckue cBodcTBa  MeTaioB. CrutaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUIN PS HAMIPSIKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIITUX METAJJIOB (HATpUM, Kallui, KaJdbllUid, MarHUH,
ATIOMUHMH, IIUHK, XPOM, KE€JI€30, MEIb) U UX COCTUHEHUM.

OO6mwme crocoOsI moy4eHust MeTaiuioB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJIbI M3YUYECHHUS BEIIECTB M UX MPEBPAILLICHUN: U3YUECHHUE
KoJulekiuu ~ «MeTtamuiel W CIUIaBb»,  OOpa3IlOB  HEMETA/IOB,  PEICHHE
OKCIIEPUMEHTAIBLHBIX 3a7a4, HaONI0JeHUE W OMHCAaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OTBITOB (B3aUMOJICHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IEJI04Y€ei, KAYECTBEHHbIE PEAKI[MM Ha KATUOHBI METAIJIOB).

Pacuérnble 3a1aun.
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Pacuéter Macchl BemecTBa UM 00bEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIECTB, PACUETHI MAacChl
(oOBEMa, KOMMUYECTBA BEIIECTBA) MPOIYKTOB PEAKITUHU, €CIU OJHO W3 BEIICCTB MMEET
IPUMECH.

XuMHuA U KU3Hb

Ponp xumuum B 00€ClEUEHUM HKOJOTUYECKOM, SHEPreTUYECKOW U MHIINEBOM
0€30MacHOCTH, Pa3BUTUU MEIUIIMHEL. [IoHITHE 0 HAYYHBIX METOJaX TO3HAHUS BEIICCTB
U XUMUYECKUX PEAKIIUMN.

[IpeacraBienuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOJYYECHHUS
BAKHEUILINX BELIECTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAIIOB: BAXKHEUIIIME CTPOUTEIbHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~MaTe€puaibl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl s
AJIIEKTPOHUKH, HAHOMATEPHUaJIbl, OpPraHUYECKHE U MUHEPAIbHbBIC YI00pEHMUS.

XuMHsIT U 30POBbE YEJOBEKA: IIpaBUja MCIOJIB30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBwia OE30MAaCHOIO0 HMCIOJIb30BAHUS MPENapaToB OBITOBOM XHMHUU B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBSI3€H MPU U3YYCHUHM OOIIEH M HEOpraHUYeCKOM
xumMuu B 11 Kiacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTUWA, TaK W TOHATUH, SABJISIONIMXCA CUCTEMHBIMH JJIsi OTACIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalMu3, CHUHTE3, KilacCU(UKAIMs, TEePUOJANYHOCTh, HAOIIO/IEHNEe, JKCIIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®dusuKa: Marepus, SHEPrHs, Macca, aTOM, BJEKTPOH, MPOTOH, HEWTPOH, HWOH,
W30TOMN, PaJUOAKTUBHOCTh, MOJIEKYJId, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (U3MUYECKUE BETUYMHBI U CIUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: knetka, opraHusM, sKocucTeMa, ouocdepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: mMuHepasipl, TOpHBIE MOPOJIbI, TMOJIE3HBIE HCKOMaeMble, TOILIUBO,
pecypchl.

TexHOonmorusl: XUMHYECKAs] MPOMBIIUICHHOCTh, METAJUIYPTHs, MNPOU3BOJICTBO
CTPOUTEIIbHBIX  MaTE€pPUANIOB,  CEIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO, MUIIEBAs
MPOMBIIIJIEHHOCTb, dbapmalieBTHYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOICTBO
KOCMETHYECKUX  MpenaparoB, MNPOU3BOACTBO  KOHCTPYKLIHMOHHBIX  MATEPHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.
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I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 XUMKWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUS 00yUYaIOIIUMHUCS
OporpaMM CpegHero oOmero o0pa3oBaHHUA (JIMYHOCTHBIM, METAlPEIMETHBIM U
npeaMeTHbIM). HaydyHO-MeToAaudeckol OCHOBOM Juisi pa3pabOTKH IUIAHHPYEMBIX
pe3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHEro 00IIero 00pa3oBaHUs SBISIETCS CUCTEMHO-
NEeATEIbHOCTHBIN OIXOI.

B cooTBeTCTBMM € CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJOM B  CTPYKTYype
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS IpeaMeTa « XUMUS» Ha YPOBHE CPEIHEro OOLIEro
00pa30BaHUsI BBIJICICHBI CIEAYIOIINE COCTABISIOINE:

OCO3HAaHHE OOYYAIONIUMUCS POCCUUCKON TpaXKAaHCKOW HUJEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHA JUYHOCTHU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYy4YalIIMXCAd PYKOBOACTBOBAaTbCA B CBOEH
JEATEIBbHOCTH LICHHOCTHO-CMBICJIOBBIMY YCTAHOBKAMH, IIPUCYILUMHU LEIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHuUs;

HaJU4Ke IPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYpPbl U CIOCOOHOCTH CTaBUTH LIETU
Y CTPOUTH KU3HECHHbIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI PEAMETA « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOW M BOCHHUTATEIbHOW NEATEIbHOCTH B COOTBETCTBUM C T'yMAaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LICHHOCTSAMM U HJI€aJaMU POCCUICKOTO
IPaKJaHCKOTO OOIIECTBA, MPUHATHIMU B OOLIECTBE HOPMaMHU U IIpaBUJIaMH MOBEIECHUS,
CHOCOOCTBYIOIIMMHU MPOLECCaM CaMOIO3HAHMUsS, CaMOPa3BUTHSI W HPABCTBEHHOIO
CTaHOBJICHUS INYHOCTH 00YyYaIOITNXCS.

JIM4HOCTHBIE  pe3ynbTaTbl  OCBOEHHA  IpeaMera  «XUMUS»  OTPaXKaroT
c(OPMHUPOBAHHOCTh  OMbITAa [O3HABATEIbBHOM M  MPAKTUYECKOM  JIeATEeIbHOCTH
oOy4Jaronuxcs o peaau3aii NPUHATHIX B 00IIECTBE [IEHHOCTEW, B TOM YHCIIE B YACTH:

1) rpa:KaaHCKOr0 BOCIMTAHMA

OCO3HaHHUsl OOY4YaIOIIMMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB U 00sS3aHHOCTEH,
YBaXXEHUS K 3aKOHY M IIPABOIOPSJIKY;

IPEICTAaBIICHUS O COLIMAIIBHBIX HOPMAaX M MpaBUiIaX MEXIMYHOCTHBIX OTHOILICHUN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEILHOCTU MPHU CO3JAHUU YUIEOHBIX
MPOEKTOB, PEIICHUH Y4YeOHBIX W TO3HABATENbHBIX 3a7ay, BBINOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHThI
JIPYTUX MPU aHATH3E PA3TNIHBIX BUIOB YICOHOH ACATEIHHOCTH;

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOTO  OTHOLIEHHS K HMCTOPHUYECKOMY UM HAyYHOMY  HaCIEIUIO
OTEYECTBEHHOW XMMUH;

YBOXEHUS K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPUU M TPAKTUIECKOTO
MPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTHMXKEHUSI HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX HAOIOACHUM, KPONOTIMBBIX IKCIIEPUMEHTAIBHBIX TTOMCKOB, MIOCTOSTHHOTO
TPyZAa YYEHBIX U PAKTUKOB;

MHTEpEca W MO3HABATEIbHBIX MOTHUBOB B IMOJYYEHUU U MOCIEIYIOIIEM aHAaJU3e
nH(pOpMaIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIE C XUMHUYECKUMU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OILICHUBATh CBOE MTOBEJICHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIJIEICTBUI ITUX MOCTYIIKOB;

4) gopmMupoBaHNs KyJbTYPbI 310POBbSI:

MMOHUMAaHUs LIEHHOCTEHN 3I0POBOT0O U 0€301acHOr0 00pa3a KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3NUECKOMY U TICUXUYECKOMY
3/10pPOBBIO;

coOmro/ieHns TpaBwi 0Oe30macHOro oOpameHusi ¢ BeleCTBaMH B OBITY,
ITOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MMOHMMAaHUS IEHHOCTH TMPAaBUJI WHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO OE€30IM1acHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIFO/ICH;

OCO3HAHUS TOCIEACTBUH M HENPUATUS BPEIHBIX NPHUBBIUEK (ymOTpeOIeHUs
aJIKOT0Jisl, HAPKOTHKOB, KYpPEHUS);

5) Tpy10BOro BOCIMTAHUSA:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B Y4€OHO-HCCIIEI0BATEIHCKON ICSITEILHOCTH,
0011IeCTBEHHO TOJIC3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacCTHE€ B PEIICHHM MPAKTUYECKUX 3a]ay COI[UAJIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YYEHHUIO podeccuii pa3IMuHOro poja, B TOM YUCJIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJISIM TPpyJa U PE3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJTHLHON TPASKTOPUH OOpa30BaHUS,
Oynymerd mpodeccuu M peanu3aii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
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JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUHU, HWHTEPECOB U MOTpPeOHOCTEH
00I1IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH I1€JIeCOO0pPa3HOr0 OTHONIIEHUS K TIPUPOJie, KaK HCTOUYHHKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHUSl TJIOOAJIBHOTO XapaKTepa SKOJIOTMYECKHX MpoOJieM, BIUSIHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIbLHOW CPEbI;

OCO3HaHMsSI HEOOXOJAMMOCTH HCIIOJIB30BaHUS JOCTHXKCHUN XMMHUHU ISl PELICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHMUS;

AKTUBHOTO HEINPUATUS ICUCTBUM, NMPUHOCALIUX BpPEI OKPYXKAIOUIEW IPUPOAHON
cpele, yMEHHUS MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHE TOCIIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJIMYUsl PA3BUTOrO DSKOJOTMYECKOTO MBILUICHUS, 3KOJOTMYECKON KYJIBTYpPBHI,
OIbITA JEATEIBHOCTH JIKOJOTMYECKOM HANpPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOW NMPAKTHKE, CIOCOOHOCTH U
YMEHHUS aKTUBHO TIPOTUBOCTOSITH UIEOJIOTHU XeMohoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MMOHMMAaHUS CrIeNU(PUKN XUMHUM KaK HayKH, OCO3HaHUs €€ pojii B (POPMUPOBAHUU
pPallMOHAJIBHOTO HAY4YHOTO MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO TMPEJCTaBICHUS 00
OKPYXarIIEM MUPE KaK O €IMHCTBE IMPUPOABI U YEJIOBEKA, B MO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXPAHEHUsI IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COO0I 3HAYMMOCTH XUMUU JIJIs1 COBPEMEHHOM ITUBUIIN3AINH: B €€
I'YMaHUCTUYECKON HAMpaBJICHHOCTH W Ba)XXHOW pOJIM B CO3JaHUU HOBOM 0asbl
MaTepUAIbHOM KYJIBTYPhI, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHUS
YEJI0BEUYCCTBA — CHIPHEBOM, YHEPIECTHICCKOM, ITUIIIEBOM M SKOJIOTHYSCKOM 0€30IMacHOCTH,
B Pa3BUTHUU MEIUIIMHBI, 00CCTICUCHUM YCJIOBHM YCICUTHOTO TpyJa M JKOJIOTHYECKU
KOM(pOPTHOM KU3HU KaKI0TO YJieHa 00IIECTBA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: MOHUMAHUSA CYHUIHOCTH METOJOB IO3HAHMS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh IMOJydaeMbIe
3HAHUS IS aHau3a U OOBSICHEHHS SIBJICHUIN OKPYXKAIOMIEro MUPA M MPOUCXOISAIIUX B
HEM WM3MEHEHWW, YMEHUs JieJlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOUTUXCS JAHHBIX C IIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS ISl PELICHUs
po0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpECa K MTO3HAHUIO 151 HCCIIEIOBATEIIbCKON JEATEIbHOCTH;
TOTOBHOCTH M CIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
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AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW MO XWMHUU B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTIIMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B Pa3nHUHbIX cdepax MpodecCHOHATBHON
JESITETBHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yUeOHOT0 npeaMeTa « XUMUS» Ha YPOBHE
cpelnHero oomero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE TUTSL dbopmupoBanus MHUPOBO33pPEHUS oOyJaronmxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIC TMOHATHSA, OTPaKAIONTUE
I[EJIOCTHOCTh HAyYHON KapTUHBI MUpPA U CIEIU(PUKY METOI0B MTO3HAHUS, UCTIOJIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO, PHEPrus, SIBIICHUE, MPOIECC, CUCTEMA,
HAyJHBIA (PaKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHUS, MCCIICIOBAHUE,
HaOII0ICHUE, HU3MEPECHHE, SKCTICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC Yy4eOHBIC JACHCTBUSA (TIO3HABATENbHBIE, KOMMYHHKATHBHBIC,
peryJisTuBHbIE), obecneunBarommye GopmupoBanue (GyHKIMOHAIBHOW TPaAaMOTHOCTH U
COIIMAJIbHON KOMITETEHIIMN 00YyYaronuxcs;

CIIOCOOHOCTh OO0YYaIOIIMXCSl MCMHOJIb30BATh OCBOEHHBIE MEXIUCIUIIMHAPHEIE,
MHPOBO33pEHUYECKHEC 3HAHUS U YHHUBEPCAIbHBIC yUeOHbIC ICUCTBYS B TTIO3HABATEIILHON U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIA/ICHNE YHUBEPCATbHBIMU YU€OHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

OBJajieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSTENIbHO (POPMYIUPOBATH U AKTYATHM3UPOBATh MPOOIIEMy, BCECTOPOHHE €
paccMaTpHuBaTh;

OTIpeNENATh NN ACATEIBPHOCTH, 3a]1aBast MapaMeTPhl U KPUTEPUH UX TOCTHHKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ICITCILHOCTH C TIOCTABIICHHBIMU TIEIISIMHU;

MCIIOJIB30BATh ITPU OCBOCHUY 3HAHHUI TPUEMBI JIOTHUECKOTO MBIIIIJICHUS — BBIJICSATH
XapaKTEpHbIE TMPU3HAKU TIOHSITHH M YCTaHABJIMBATh MX B3aWMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHATHUSA JUIsl O0OBSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHMS W KPUTEPHUH I KIACCU(PHUKAIIMN BEIICCTB U XHMHYECCKUX
peaKLnil;

yCTaHABIWBATh MPUIMHHO-CIICACTBEHHBIC CBSI3U MEKY U3y4YaeMbIMU SIBIICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTH ¥ TPOTUBOPEYHMS B PACCMATPUBACMBIX SIBICHHSIX,
(OopMyIMpPOBATh BHIBOBI U 3aKITIOUEHUS;

OPUMEHSATh B TpOLIECCE€ MO3HAHMS, HCIOJIb3yeMble B XUMHUU CHUMBOJMYECKUE
(3HAKOBBIC) MOJIETH, MPEOOPA30BBIBATH MOJICIBHBIC MIPEACTABICHUS — XUMUYECKUAN 3HAK
(cumBOIT) BeMeHTa, XuMHu4deckas GopMmysa, YPaBHCHHE XUMUYECKOW PEaKIUH — IMPHU
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pelIeHnr y4eOHBIX MO3HABATENbHBIX W MPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIE TPEICTABICHUS JIs1 BBISBICHUS XapaKTEPHBbIX NPU3HAKOB H3Yy4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O [TO3HAHHUS BEILIECTB U XUMUYECKUX PEAKIINIA;

(GopMynupOBaTh LENU U 33Ja4d KCCIEeIOBaHUS, MCIIOJIb30BAaTh MOCTABICHHBIC U
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI JUIsl (JOPMUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMBIX
CYXIICHUU;

BJIaIETh HABBIKAMH CAMOCTOSITEJIBHOIO IUIAHUPOBAHUS U ITPOBEACHUS YICHUYECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHA HaOII0JaTh 3a XOJOM Mpolecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpPMYIUpPOBATH OOOOIIEHUS H
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEAOBAHUS, COCTaBISATH
00OCHOBaHHBIN OTUET O MPOJIEIAHHOM padoTe;

MpUOOPETATh OMBIT YYEHUUECKOU NCCIEI0BATEILCKON U IPOEKTHOM IESITEIbHOCTH,
MPOSIBJISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PELICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbBIX METOJOB MO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMaluu (HAay4YHO-TOIYJISpHas
JUTEpaTypa XMMHUYECKOIO COJAEpKaHUs, CIpaBOUYHbIE MOcoOus, pecypcbl MHTepHeTa),
aHAIU3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUYUBOCTH;

(opMyIUpPOBATH 3aMPOCHl U NPUMEHATH Pa3IMyuHble METOABI IIPU MOUCKE U OTOOpE
uH(pOopMaLui, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HUCHOJIb30BaHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATHh ONTUMANbHYIO (opMy TpencTaBiieHus WHGOPMAIHH
(cxeMbl, rpauKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAyYHbIM S3BIK B KAa4€CTBE CPEACTBa MpHU pabOTe C XMUMHUYECKOU
uH(popMauen: MPUMEHATh MEXIPEAMETHbIE (PU3NUYECKHe U MaTEMaTUUECKUE) 3HAKU U
CUMBOJIBI, (HOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpENCTBa
HaIJISITHOCTH.

OBjaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOH TE€Mbl B XOJe AWaiora W/Wiu
JUCKYCCHHU, BBICKAa3bIBaTh WACH, (OPMYJIHUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4H;

BBICTYNIaTh C TNPE3CHTAUMEHd pPE3yJbTaTOB I103HABATEIBHOW JIEATEIBHOCTH,
IOJIyYEHHBIX CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMH IPU BBIIOIHCHUU
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XUMUYECKOTO OSKCIEPUMEHTa, MPAKTUYECKONM padOThl IO HCCISIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PeaHM3allid y4eOHOTO MPOeKTa M (OPMYIHPOBATH BBHIBOJIBI 1O
pe3ynbTaTaM TPOBEAEHHBIX HCCIICIOBAHUNA MYTEM COTJIACOBAHMS TO3WIUKA B XOJE
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUTAHWPOBAaTh W OCYIICCTBISATH CBOIO  ITO3HABATEIIBHYIO
NEeSTEIBbHOCTh, OmNpenersiss e€ IenM W 3aJa4d, KOHTPOJMPOBATH M 10 Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATH MPEIaraeMbIii allTOPUTM JACHCTBHIA TIPH BHITIOJTHCHUH
y4eOHBIX U MCCIIEIOBATEIBCKUX 3aja4, BEIOMpaTh Hanbosee 3h(OEKTUBHBIN CIIOCOO MX
pEIIeHUs C YYETOM MOTYyUYEHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIIECTBJISATh CAMOKOHTPOJb CBOEH ACSATEIBHOCTH HAa OCHOBE CaMOAaHAIN3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHrudeckass XUuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTD MPEJICTABIICHUNA O XMMUYECKON COCTaBIISIONIECH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SIBJICHUH MPUPOJIbI, B POPMHUPOBAHUU
MBIIUICHUS ¥ KYJIbTYPhI JIMYHOCTH, €€ (DYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOMN
JUIS. PEIICHUs] MPAKTUYECKUX 3a7ady M SKOJOTMYECKU OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3/I0POBBIO U IPUPOIHOM CPELE;

BJIaJICHUE CUCTEMOU XMMUYECKUX 3HAHHUM, KOTOPAasl BKIIFOYAET: OCHOBOIIOJIAratoIre
MOHATUS (XUMHYECKUN JJIEMEHT, aToM, JJICKTPOHHAs O0O0JI0YKa aTroma, MOJIeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPUIIATEIBHOCTh, XUMHYECKasi CBS3b, CTPYKTypHas ¢opmylia
(pa3BEpHyTas U COKpalléHHas), MOJib, MOJIIpHAsI Macca, MOJISIPHBIM 00BEM, YTIEepOIHBIN
CKeJieT, (QYHKIMOHAbHASI TPYTINa, paiuKail, U30MEpHsi, U30MEPbl, TOMOJIOTUUECKUH psijl,
TOMOJIOTH, YTJIEBOJOPOABI, KHCJIOPOJA M Aa30TCOJAEPKALIME COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BEICOKOMOJICKYJISIPHBIE COCIUHEHUS); TEOPUHU U 3aKOHbI
(Teopust CTpOCHUSI OpraHYecKuX BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHUSI MaCChI
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUM S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUSI,
JIe)KAIIUE B OCHOBE MOHMMAHMS MPUYMHHOCTH U CUCTEMHOCTHM XUMHUUYECKHUX SIBICHUM,
(aKTONOTUYECKHE CBEJEHUS O CBOWCTBAX, COCTaBe, TMOJYyYCHUH U OE30MacHOM
WCIIOJIb30BAaHUN BAKHEHIIMX OPraHMYECKUX BEMIECTB B OBITY M TPAKTUYECKOMN
NEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE TPU3HAKU TOHATHM,
YCTAHABIIMBAaTh HMX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IIOHATUS MpHU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPraHUYECKUX COCUHEHUN;

c(OPMUPOBAHHOCTh YMEHUW HCIOJIb30BATh XUMUYECKYIO CHUMBOJIMKY IS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOMN) dopmMy
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OpraHUYECKUX BEIECTB U YPABHEHHM XMMHUYECKHX PEaKIUi, W3rOTaBJIMBATH MOJIEIHU
MOJIEKYJl OpPraHMYeCKMX BEIIECTB JJISI WUIIOCTPAIMM HMX  XUMHUYECKOTr0 H
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMUPOBAHHOCTh yYMEHUN YyCTAHABIMUBATh MPUHAMJIEKHOCTh H3YyUYEHHBIX
OpraHUYEeCKUX BEIIECTB MO UX COCTAaBY U CTPOCHHUIO K ONPEACIEHHOMY KJacCy/Tpyrie
coeiMHEHU  (YIJIEBOAOPOABI, KHUCIOPOJ U  a30TCOJACPKAIIUE  COCAUHECHUS,
BBICOKOMOJICKYJIIPHBIC COCAWHEHHUSI), JaBaTh MM Ha3BaHHUSI MO CHCTEMaTUYECKOU
Homenknarype (IUPAC), a Takke NpUBOAUTH TPUBUAIIbHBIC HA3BaHHUS OTACIBHBIX
OpraHUYeCKUX BEIECTB (PTWIEH, MPOMWICH, AlETHJICH, 3THJICHIJIMKOJb, TIUIEPHUH,
dbeHon, QopManpAerul, aneTagblerull, MypaBbUHAs KHUCJIOTA, YKCYCHasi KHUCIOTa,
OJICMHOBAsl KUCJIOTA, CTEapUHOBAsI KUCJIOTA, TIII0K03a, (PpyKTO3a, Kpaxma, 1eIIo03a,
[JIMIUH);

c(hOpMHUPOBAHHOCTH YMEHUS ONPEACIISITh BUBI XUMUUECKOM CBS3H B OPraHUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSITh TOJOKEHHS TEOPUM  CTPOCHUS
opranuueckux BemniecTB A. M. BbytnepoBa mjisi 0OBsICHEHHS] 3aBUCUMOCTH CBOICTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHSI MaCChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh COCTaB, CTPOCHUE, HU3HYECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, ATaH, STWICH, MPOINWICH, alleTuieH, OyTaaueH-1,3, MeTunoyTaareH-
1,3, OeH30Ji, METaHOJ, 3TaHOJI, ATWICHIJIUKOJb, TIUIEPUH, (PeHoJ, areTanbAerui,
MypaBbHHasi U YKCYCHasl KUCJOTBI, IJIFOKO3a, Kpaxmall, IEJUI0JI03a, aMUHOYKCYCHAs
KHUCJIOTA), WJUIIOCTPUPOBATh TIE€HETHYECKYID CBSI3b MEXKIYy HUMHU YPaBHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKHU YTJIEBOJIOPOJAHOTO
ChIpbs (HE(QTh, MPUPOIHBIN Ta3, yrojib), COOCOOB UX NEPEPadOTKHM U MPAKTUUECKOE
MpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(hOpMHUPOBAHHOCTH YMEHUH MPOBOIUTH BBIYMUCIICHUS 110 XUMUYECKUM YPaBHEHUSAM
(Macchl, 00BbEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WM TMPOAYKTa pPEaKIUU 110
M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOJAHBIX BEIIECTB WJIN MPOIYKTOB
peaKInn);

c(hOpMHUPOBAHHOCTh YMEHUHW BIIAJIETh CUCTEMON 3HAHWI 00 OCHOBHBIX METOJaX
HAay4YHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMHUU MPU U3YYCHUU BEIIECTB U XUMUYECKHUX
sSBJCHUN (HAOMIOJIEHUE, W3MEpPEHHe, AKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIH30BaATh
CHUCTEMHBIC XUMHUUYECKUE 3HAHUS JJISI MPUHSTUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalMsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCT, YMEHUW COOJIFOMATh TPABWIA TOJH30BAHMS XHUMHYECKOU
MOCY/10¥ 1 TaO0OpaTOPHBIM 000PYTIOBAHUEM, a TAK)KE MPaBUJIa 0OPAIEHHUS C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIUSMHU 11O BHITIOJHEHUIO JTA00OPATOPHBIX XUMUYECKHX OIBITOB;
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chOPMHUPOBAHHOCTh YMEHHMA IUIAHUPOBATh W  BBINONHATH  XUMHYECKHUM
AKCIEPUMEHT (TIpPEeBpallleHUs OPraHMYECKUX BEIIECTB NPU HArpeBaHUU, MOJyYEHUE
ATUJIEHA W U3YyYEHHE €r0 CBOICTB, KAUECTBEHHBIE PEAKIUU OPraHMYECKUX BELIECTB,
JeHaTypalus OCJIKOB MPU HArpeBaHUM, I[BETHBIC PEAKIMKU OEIKOB) B COOTBETCTBUU C
paBUJIaMH TEXHUKUA O€30MACHOCTU MPHU OOpAIlIEHHWU C BEUIECTBAMU M J1abOpaTOPHBIM
00OpyIOBaHUEM, TPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (opme
3aMuCcH YpaBHEHUH COOTBETCTBYIOIIUX PEAKITUN M (OPMYIUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIU3UPOBATH  XUMHUYECKYIO
uH(dOpMaIHIO, OJIYy4aeMYI0 U3 pa3HbIX UCTOUYHUKOB (CpPEICTBA MAacCOBOW MH(OpMALIUH,
WNHTepHeT u 1pyrux);

c(hOpMHPOBAHHOCTh YMEHUI COOJI01aTh PABUIIA IKOJIOTHYECKH 11€I€CO00Pa3HOrO
MOBEJICHUS B OBITY U TPYJOBOM JEATEIBHOCTU B LIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’KAIOLIEd NPHUPOJHOM CpEeabl, OCO3HABATh OMACHOCTHh BO3JCUCTBUS Ha YKUBbIC
OpraHu3Mbl OTIPEICIIEHHBIX OPTAaHUYECKUX BEILIECTB, TOHUMAas cMbIC nokazaresns [1JIK,
MOSICHATh, HAa TpUMEpax CIOCOObl YMEHBIIECHUS U MPEIOTBPALIEHUS UX BPEIHOTO
BO3JICCTBHS HAa OPTaHM3M YEJIOBEKa;

Ui OOy4YaloIIMXCd C OrPAaHUYEHHBIMHU BO3MOXHOCTSIMH 37I0POBbS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX I[I0O3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CIICTIBIX U CIA0OBUISAIIMX OO0YUYarONIUXCS: YMEHUE HCIO0JIb30BaTh peiabedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.

11 KIIACC

[IpenMeTHbie pe3ysbTaThl OCBOCHUS Kypca «OOIIas U HEOpPraHUYEeCKass XUMUSDH)
OTpakaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUI: 0 XUMHUUECKON COCTABJISAIONICH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUPA, POJIM XMMHH B TO3HAHUM SIBJICHUW TTPUPOIbI, B POPMUPOBAHUHU
MBIIIUJICHUS. ¥ KYJIBTYPhl JIMYHOCTU, €€ (DYHKIIMOHATHLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIIeHUs] MPAKTUYECKUX 3aad W DKOJOTMYECKU OOOCHOBAHHOT'O OTHOILICHMS K
CBOEMY 3JI0POBBIO U IIPUPOJTHOU CPEAE;

BJIAJICHUE CUCTEMON XMMUYECKHUX 3HAHUM, KOTOPasi BKIIFOYAET: OCHOBOMOJIAraroIye
MOHATHA (XUMHUYECKHI DJIEMEHT, aTOM, M30TON, S-, P-, O- BIEKTpOHHBIC OpOUTAIIU
aTOMOB, HOH, MOJIEKYA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHCICHHUS, XUMHUUYECKas CBs3b (KOBaJICHTHas,
HMOHHAasl, METAJINYECKasi, BOJAOPOAHAS), KPUCTAJUIMYECKAsl PEIETKA, TUITbl XUMUYECKUX
pEaKUHi, pacTBOP, JIECKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJUTUUECKAS AUCCOLMALNS,
OKHUCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XWUMHWYECKOW pEaKIUHh, XUMHYECKOE
paBHOBECHE); TEOPUHU U 3aKOHBI (TEOpHs DJIEKTPOJUTHUYECKON JTUCCOIMAIINH,
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nepuoandeckuii 3axkoH . . Menaeneesa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH
COXpAHEHUS U MPEBPALLEHUS YHEPTUU MPU XUMUYECKHX PEAKLUAIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN S3BIK XHWMHMH, MHMPOBO33PEHUECKHE 3HAHMSA, JICKAIIHE B OCHOBE
NOHUMAaHUSl MPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SBJICHHM, (DaKTOIOTHUYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUHU U 0€30M1aCHOM HCMOIb30BaHUHN BAXKHEUIIINX
HEOPraHWYECKHUX BELIECTB B OBITY U IMPAKTUUYECKOM NEATEIILHOCTH YEJIOBEKA,

chOpPMUPOBAHHOCTh YMEHUW BBISABISATH XapaKTepHbIE TPU3HAKH TOHSATHUH,
yCTAHABIMBATh KX B3aWMMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATUSA IIpU
OINMCAHUY HEOPTraHUYECKUX BELIECTB U UX IIPEBPALLCHUM;

c(OPMUPOBAHHOCTh YMEHUH HCIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIUKY MJIs
cocTaByieHHs (DOPMYJT BEIIECTB U YPABHEHU XUMHUYECKUX PEAKIUH, CHCTEMATUYECKYIO
nomenkinatypy (IUPAC) u TpuBManpHBIC Ha3BaHHUS OTACIBHBIX HEOPTaHUYECKHUX
BeLIECTB (YrapHbIii ra3, yriaekuciblii ra3, aMMuUak, raiéHas U3BeCTb, HeraléHas U3BeCTh,
NUTHEBAs COJIA, MUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUHN OMNPENETATh BAJIEHTHOCTh W CTENEHb OKHCIICHUSA
XUMHAYECKUX JIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOM CBA3U
(koBaneHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCIWHEHUAX, THUI
KPUCTAJJIMYECKON PEIIETKH KOHKPETHOTO BELECTBA (ATOMHAs, MOJIEKYJISIpHAsl, HIOHHAs,
MeETaJUIMYEeCcKas ), XapakTep Cpepl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh MPUHAMJICKHOCTh HEOPTaHMYECKUX
BEILIECTB IO HUX COCTAaBY K OMNpEAeNEHHOMY KiacCy/rpymnne COeAUHEHUH (IpoCThie
BELIECTBA — METAJUIbl M HEMETaIbl, OKCHJbI, OCHOBAaHMsS, KHUCIOTbI, aM(doTepHbIe
TUAPOKCUIIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PaCKphIBATh CMBICI Teproandeckoro 3akona [l. .
MeHnneneeBa M JIEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOILYI0, OOBICHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOECHUE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoauyeckoil CHUCTEMBl XUMHYECKHX
anemeHToB JI. V. MeneneeBa, HCIOB3YsI MIOHATHS «S-, P-, 0-3JICKTPOHHBIC OpOUTAIIHY,
«OHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB
XAMUYECKUX DJIEMEHTOB UM UX COCIMHEHHWHM 1o mepuojaam u rpynnam [lepuonnueckon
CHCTEMBI XUMHYECKUX djieMeHTOB [l. 1. MeHaeneena;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME XUMUYECKUE
CBOMCTBA  HEOPraHWYECKUMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAATh
CYLIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKAY HEOPraHMYECKHMMHU BEIIECTBAMHU C
ITIOMOUIBI0 YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMUPOBAHHOCTh YMEHHUA KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO
Pa3IMYHBIM MIPU3HAKaM (YHCITY M COCTaBYy Pearupyrolux BeUIECTB, TEINIOBOMY 3P heKTy
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peakiuu, W3MEHEHUIO CTETNCHEH OKHUCICHHUS JJIEMEHTOB, OOpAaTHMMOCTH PEaKIINH,
Y4acTHUIO KaTalln3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIMK Pa3IMYHBIX THIIOB,
MIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEAKI[Ui HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, TIPU
KOTOPBIX 3TH PEAKIUU UAYT JO KOHIIA;

chOPMHPOBAHHOCTh ~ yMEHHH  MPOBOAWTH  PEAKIMH,  IMOATBEPKIAIOIINE
KaueCTBCHHBIA COCTAB PA3IMYHBIX HEOPTAaHWUYECKHUX BEIECTB, PACTIO3HABATH OTBITHBIM
NyTEM MOHBI, MPUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BELIECTB;

chOPMUPOBAHHOCTh ~ YMEHUM  pPACKPBIBATh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEJCTBOM COCTABIICHUS AJIEKTPOHHOIO OajaHca dTUX
peaKuuu;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakiMKi OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHUS B
3aBUCUMOCTH OT BHelTHero Bo3aectsus (npunuui Jle Hlatense);

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh XUMUUECKHE TTPOIIECCHI, JISKAIIHE B
OCHOBE TMPOMBINIJICHHOTO TIOJYYCHHUS] CEPHOM KHCIOTBI, aMMHaKa, a TaKxke
c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OOIMX HAYYHBIX MPHUHIIMITAX W YKOJOTHICCKUX
mpo0seMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BHIYUCIICHHS C UCIIOJIb30BAHUEM MOHSATHUS
«MaccoBas JI0JIS BEIIECTBA B PACTBOPE», O0BEMHBIX OTHOIIEHUH Ta30B IPH XUMUYECKUX
peaxIusax, Macchl BEIecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEMIOBOrO A dexra
pEeaKIMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MIPEBPAIICHHS M COXPAHEHUS
DHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIOAaTh MpaBWa MOJb30BAHUS XUMUYECKOU
MOCY10M ¥ JTaO0OpaTOPHBIM 000PYAOBAHHEM, a TAK)KE MTPaBUIIa OOpaIEHHUs C BEIIIECTBAMHU
B COOTBETCTBHH C UHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKHX OIBITOB;

chOPMHUPOBAHHOCTh YMEHHUM IUIAHUPOBATHh W  BBIMOJHATH  XUMHUYCCKHM
DKCIIEPUMEHT (pa3lio’KeHHWEe TIepOKCHAA BOAOpPOJa B TMPUCYTCTBUM KaTalau3aTopa,
OTIpe/ieTIeHNE CpPeIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA,
BIIUSIHUE Pa3IMIHBIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIUU, PEaKIIMd WOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIMK Ha Cyb(aT-, KapOoHAT- U XJIOPU/I-aHUOHBI, HA KATHOH
aMMOHWUSI, pEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TemaM «MeTamiby u «Hemetansny)
B COOTBETCTBUH C MPaBUJIaMU TEXHUKHA 0€30ITaCHOCTHU TIPH OOPAIICHUH C BEIICCTBAMHU U
Ja00paToOpHbIM  O0OpYy/IOBaHWEM,  NPEACTABIATh  PE3YJbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIUNA U
(hopMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YIIhTATOB;
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cOPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH  aHAIM3HPOBATh  XUMHYECKYIO
uHpOpMaLIMIO, TIOMYy4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpEICTBa  MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTHUX);

c(OpPMHPOBAHHOCTb YMEHHI COOIIIOIaTh PaBUIa YKOJIIOTHYECKH 11eJIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOH JESATEIHHOCTH B LENIAX COXPAHEHHS CBOETO 3/I0POBBS U
OKpY>Karollled MPUPOAHON CpeIbl, OCO3HABaTh OIMACHOCTb BO3JIEHCTBUS HA >KUBBIC
OpraHHU3Mbl OMPEICIEHHBIX BEUIECTB, MOHUMAs cMmbica nokazatens [1/IK, moscHsTs Ha
IpUMepax CIocoObl YMEHBIICHUS W MPEJOTBpAIlCHHUs] MX BPEIHOTO BO3JACHCTBHSA Ha
OpTraHU3M 4eJIOBEKa;

UIg  OOYyYaroIIMXCS C OrPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 3/I0pPOBbS: YMEHHE
OPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIIHBIX METOAaX TIIO3HAHWS BEIIECTB W
XUMHYECKUX SIBJICHUN;

IUIA CIIETIBIX U CJIA0OBUIALIMX OOYYarOIIMXCS: YMEHHUE HCIOJb30BaTh PEIbEePHO-
TOYEYHYIO cucteMy 06o3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyit.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m 2 u/u Konrtp. IIpak.
MPOrpamMmbl 1 u.\u o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypcbl
Pazgen 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XUMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOCHUS OPraHUYECKUX COCIUHEHUN A 3 6 bubmrotexa [OK
' p p A ) https://lesson.edu.ru/04/10
M. bytneposa
Uroro no pazueny 3 6
Pa3znen 2. YriaeBoaopoasbl
Bubnnoreka IIOK
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHbBI 2 4 httos://lesson.edu.ru/04/10
HenpenenbHbie yrieBoaoOpOIbl: aJKeHBI, Bubnmorexa [JOK
2.2 6 12 1 ,
AIKaJIUEHBI, AIIKUHBI https://lesson.edu.ru/04/10
Bubnnoreka IJOK
2.3 ApOMATHYECKHE YTICBONOPO/B! 2 4 https://lesson.edu.ru/04/10
[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOJIOB U bubmorexa LIOK
24 3 6 1 _
uX nepepadboTka https://lesson.edu.ru/04/10
Hroro no pazneny 13 26
Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUust
Bbutnuoreka IIOK
3.1 Criptet. Oenon 3 6 https://lesson.edu.ru/04/10
Anpaeruapl. KapOOHOBBIE KHCIIOTHI. Bubnuorexa LIOK
3.2 7 14 1 _
CroxubIe 3()UpHI https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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Bubmmoreka IIOK
3.3 YrIeBos! 3 6 https://lesson.edu.ru/04/10
Wroro no pazpeny 13 26
Pasnen 4. A3oTcoaep:kamye opraHudecKkue coeIMHeHUus
Bbubnaunoreka [JOK
4.1 AMHHBI. AMUHOKHUCIIOTHL. benku 3 6 httos://lesson.edu.ru/04/10
Wroro no pazneny 3 6
Paspnen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS
bubanoreka [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 4 httos://lesson.edu.ru/04/10
Uroro no pazneny 2 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 68



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

11 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

Ne ni/m 2 u/n DJIeKTPOHHbIE
NPOrpaMmabl 1 u.\u Kontp. paxr.
o0pa3.pecypcsbl
padoThI padoThI
Pa3zgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 I 3 6 Bbubnnoreka [JOK
. u [lepnoanueckas cucteMa XUMHUYECKUX https://lesson.edu.ru/04/11
snemenToB M. Y. MenaeneeBa
Crpoenue BemecTBa. MHOrooOpasue Bu6mnuorexa [JOK
1.2 4 8 )
BEIIECTB https://lesson.edu.ru/04/11
bubanorexa [IOK
1.3 XUMUICCKUE PeakLui 6 12 1 1 https://lesson.edu.ru/04/11
Uroro no pazneny 13 26
Paznen 2. Heoprannueckasi XumMus
bubmnoreka [JOK
2.1 Meramst 6 12 1 https://lesson.edu.ru/04/11
bubnnoreka [JOK
2.2 Hemeramnsi 9 18 1 1 https://lesson.edu.ru/04/11
CBs13b HEOPraHMYECKUX U OPTaHUUECKUX Bubmmoreka [JOK
2.3 2 4 )
BEIIECTB https://lesson.edu.ru/04/11
Hroro no pazneny 17 34
Pasznea 3. Xumnd u :KnN3HbL
bubnnoreka [JOK
31 XAMHA ¥ HKH3HD 4 8 https://lesson.edu.ru/04/11
Hroro no pasneny 4 8
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 68 2 3
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https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

10 xyacc

o Xumus.
o XuMusl.

10 kiace. (6a3oBsiit ypoBeHs). Pynsutuc I'.E., ®enpaman O.1.
10 kiacc. Dnekrponnoe npuioxkenue (DVD) k yueonuky Pynsutuca I'.E.,

Denpamana O

11 xmacc

e XuMusl.
o XuMus.

11 kiacc. (6a30BsIit ypoBeHs). Pymsutuc I'.E., ®enpaman O.1.
11 xnacc. Dnexrponnoe npunoxenne (DVD) k yuebnuky Pymsutuca I'.E.,

denpamana O.I.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o XUMMUS.
o XUMMUs.
o XUMMUs.
o XHUMMUS.
o XUMMUS.
o XUMMUs.
o XUMMUs.
o XUMMUS.
o XHUMMUS.
o XUMMUs.

o Xumus.

10-11 xmaccel. Metonuueckue pekomennanuu. ['apa H.H.

10 kiace. «KoncTpykTrop» Tekyuiero koHTposis. Kazannes FO.H.
10—11 xnaccel. JIngaktuueckuii matepuan. Pagenkuit A.M.
10—11 xmaccer. 3agaunuk ¢ «mmomomHukom». ['apa H.H., 'abpycesa H.!.
VYpoku B 10 kiacce. ['apa H.H.

10 xnacc. BuneoneMoHCTpaiuu.

10-11 xmaccsl. Meroauueckue pekomenaanuu. I'apa H.H.

11 xnacc. «Koncrpykrop» Tekyuero koutposis. Kazanues FO.H.
VYpoku B 11 knacce. ['apa H.H.

10—11 xnaccel. JIngaktuueckuii matepuan. Pagenkuit A.M.

11 xknacc. BuneonemoHncTpa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://www.alhimik.ru TlpencraBieHsl cieayroonme pPyOPHKH: COBEThI AOUTYpPHEHTY,
YUNTENI0 XUMHUH, CIpPaBOYHUK (O4YeHb Oojbliasg mnoa0opka TaOaMI] M CIPABOYHBIX
MaTepuasioB), Bec€nas XMMHsS, HOBOCTH, OJMMIIMAJbBI, KyYHCTKamepa (Macca MHTEPECHBIX
HCTOPUYECKUX CBEACHMI)

2. http://www.hij.ru/ XXypuan «Xumusi U ®U3Hb» MOHITHO U 3aHUMATEIILHO PacCKa3bIBACT
000 BCEM MHTEPECHOM, YTO MPOUCXOTUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHbIit )xypHan «XUMUKA ¥ XUMHUSD).
B kypHanme TmpeacTaBiIeHO MHOXECTBO OIBITOB MO XHMHH, COJCPKUTCS MHOTO
3aHUMATENFHON HMH(OPMAIUK, ITO3BOJSIONICH YBIEYb YYEHUKOB DKCIIEPUMEHTAIBHON
YaCThIO MIPEAMETA.

4. http://c-books.narod.ru JIuteparypa no xumumu.

5. http://1september.ru/. XXypuan «IlepBoe CeHTAOps» I yIuTeNel U HE TONBKO. B HEM
IPe/ICTaBICHO OOJBIIOE KOJHMYECTBO PA0OT YUEHUKOB, B TOM YHCIIE U UCCIE0BATEIBCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IIKOJIBHBI — MOPTAT €O
CCBUTKaMH Ha00pa30BaTEIbHBIC CANTHI TI0 XUMHUHU.

7. www.periodictable.ru COopHuK cTaTell 0 XUMHUYECKHUX JIEMEHTaX, HILUTFOCTPHUPOBAHHBIH
IKCIIEPUMEHTAMH.
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