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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHUU Ha YpPOBHE CpeJHEro oOmiero oOpa3oBaHuUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepannmny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHOM 00pa3oBaTEIbHOM IIPOrpaMMBbl CpPEAHEro OOIIero 0oOpa30BaHMS
(®OIT  COO), npencraBieHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpasoBarenbHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro TmpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
Odeneparnuy, peaTU3yIONIUX OCHOBHBIE 0O0pa3oBaTelNbHBIC MPOTPAMMBI, U
OCHOBHBIX TonoxkeHn «Crtparerum pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparuu Ha nepuoa a0 2025 roga» (Pacmopspkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
oOmieit crpaTerny 00y4eHusl, BOCIUTAHUS U Pa3BUTHs O0y4arOLIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenrtyaibHble nonoxkeHuss OI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH,
COJIEp)KaHMsI, pPe3yJabTaTOB OOYy4YeHHs W TpeOOBaHUU K YPOBHIO IOJTOTOBKHU
BBITTYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, 0JIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTeIbHOM OpraHU3alluM, SBISETCS HEOTHEMJIEMOW YacThl0 MX
oOpa3zoBaHHOCTH. OHO CHYKUAT 3aBepUIAIONIUM  3TAOM peaiM3alid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHUCTEME XHMMHYECKOro o0Opa3oBaHHs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMHUPOBAHUS MUPOBO33PEHUS U 001N KYIbTYpPhI
YelioBeKa, a TaKXKe DSKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pOBbI0 M MPUPOAHOW cpene. Peamnsyercss Xumuyeckoe oOpa3oBaHUE
oOydJarmuxcs Ha yPOBHE CPEAHETO 00Iero o0pa3oBaHUs CPEACTBAMH y4EOHOTO
npeamera «XUMHS», COJIEpPKAHUE M TOCTPOEHUE KOTOPOIrO OIPENEIEHbl B
nporpaMMe MO XUMUU C Y4€TOM crenuukd HayKd XUMHH, €€ 3HAuYeHHs B
MO3HAHUM TPUPOABI U B MaTEpUAIbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0mMX 1eneil M MPUHLMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero odiiero oopasoBanust B Poccuiickoit @enepanuu.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUIpaeT ocoOyr pojib B
COBPEMEHHOW IMBUJIM3AIIUM, B CO3JIaHUU HOBOM 0a3bl MaTepHaIbHOU KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (pOPMHUPOBAHUE PALUOHATIBHOIO HAYYHOIO MBIIICHHUS,
B CO3/]aHH€ IIEJIOCTHOTO NMPEACTABICHUS 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE
OPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMUPYETCS B XMMHHM Ha OCHOBE IOHUMAaHUS



BEILIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOECHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHMUSL.

TecHO B3aMMOAEICTBYSl C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOAMMBIM YCIIOBUEM YCIIELIHOTO
Tpyda M >KM3HU KaxJIoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAlpaBlieHa Ha pELICHUE
ro0aibHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMYECKOM 0€30MaCHOCTH U OXPAHbI 3/I0POBbS.

B coorBercTBUM ¢ OOmIMMHU LENIMH M TPUHLUIAMU CPEIHEr0 OOIIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb
M3YYEHHUS) OPUECHTHUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOy4aroumxcs, HEOOXOAUMYI0 MM JJii  BbIPAaOOTKH  MHMPOBO33PEHUYECKUX
OpUEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B JKU3Hb COLHMYMa, MPOIOJIKEHUS
0o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHEH.

CocrapnsiomuMu  nipeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChl —
«Opranunueckass xumusi» U «OOmas W HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HaHUU M0 HEOPraHMYECKONM XWMHHU (C BKIIOUEHUEM 3HAHUM W3 oOLIel XuMuu) u
oprannyeckor xuMuu. POpMHUPOBAHUE AAHHOM CHCTEMBI 3HAHUM IIPU U3Y4YCHUU
npeaMeTa OOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCEr0 MHOroo0Opasus
BEIECTB HA OCHOBE OOILMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CrtpykTypa comepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
Heopranuieckas XuMmus» copMUpOBaHa B NIporpamMMme MO XHMHUU Ha OCHOBE
CUCTEMHOr0 TIOAXOAa K U3YYEHHIO YydeOHOro wmarepuaia H OOYCIIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  HA  ONpEeAETHEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMMHHU BEILECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPHUM CTPOEHHSI OPraHMYECKHX
COCIMHEHUW, a TakK€ Ha YpPOBHE CTEPEOXHUMHMYECKUX M BJIEKTPOHHBIX
NpelCcTaBlIeHud O cTpoeHuu BemlecTB. CBeleHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOIOTMYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XUMHUH IOJYYaroT pPa3BUTHE
chopMupoBaHHBIE HA YPOBHE OCHOBHOT'O OOIETO OOpa3oBaHUsl MEpBOHAYAIbHBIE
MIPEICTABIICHUS O XUMUYECKON CBSA3M, KIACCH(PUKALMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCUMOCTH CBOWCTB BEILIECTB OT UX CTPOEHUS, O XUMHUYECKON PEAKIUU.

[lon HOBBIM yrjioM 3peHuss B mpeameTe «XHUMHsS» 0a30BOr0 YpOBHA
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHuUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» OOydarolUMCsl TPEeIOCTaBIIeTCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIINH,
riyOXe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKLIMA 3TOro 3akoHa — OT
o0oO0mmaromel 10 0ObSICHSIOEN U TPOTHO3ZUPYIOILIEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHUYECKHX PEaKIUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTAaMHU COJACP)KAHUS, UMEIOUIUMHU KYJbTYPOJOTUYECKUNH M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TTOHMMAHHUIO B3aWMOCBSI3M XUMHUHU C
APYTMMU HAayKaMH, PAacKpbhIBAIOT €€ pojib B IMO3HABAaTEIbHOM W MPAKTHUECKON
JESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHUS K MPOIECCY
TBOpYECTBA B OOJIACTH TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OPHEHTHPOBAThCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsieMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIUBATH HH(POPMAILUIO U
NPUMEHATh €€ JUId TONOJIHEHUS 3HAaHUM, pEHIeHUS WHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/lady. B 1ienom copepxanue yueOHOro
npeaMera  «XUMHsSD»  JAaHHOTO — YPOBHS —~ HM3y4EHHUS  OPHUEHTUPOBAHO  Ha
(dopMupoBaHuEe y OOYyYarOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI I NMOHUMAaHUS
¢mnocodckux uaed, Takux Kak: MaTepHallbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHMYECKOro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHUEM, TIO3HABAEMOCTh MPUPOJHBIX SIBICHUNW NYyTEM HKCIEPUMEHTa W
pelIeHusT TMPOTUBOPEYUN MEXAY HOBBIMH (akTaMH U  TEOPETUYECKUMU
IPEINOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJIOTHYECKUX IpodiieM, a
TaKXe MpoOJIeM COepexEHHUS] IHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3AaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmnnane pemeHuss 3aad  BOCIMTAHUA, PAa3BUTHS M COIMATU3ALUU
OoOy4JaromMXcs MNPUHATHIE MPOrpaMMONl MO XUMHUU MOAXOAbl K OIpeneeHUI0
COIECpXaHUsI W TOCTPOCHHUS TMpeaMeTa MpeaycCMaTpuBalOT (OPMHUPOBAHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUHM, WMEIOIIMX 0a30BO€ 3HAUYCHHUE IS
pa3IMYHBIX BHUJIOB JEATEIHLHOCTH: pEIIeHHs Mpo0JieM, IOMCKa, aHalu3a W
00paboTku nHGOpMAIHI, HEOOXOIUMBIX JJIsl TPUOOPETEHHSI OIbITa PAKTUYECKOM
U HCCIEAO0BATENILCKON JESITEIbHOCTH, 3aHUMAIOIEH Ba)XHOE MECTO B TO3HAHUU
XUMHH.

B mpakTuke mnpenojaBaHus XHMHUKM Kak Ha YpPOBHE OCHOBHOIO OOIIETro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, MPHU ONPENEICHUU
COJIEP)KATENIbHOM XapaKTepUCTUKH LIEeJel HM3ydeHHs] NpeaMeTa HampaBlIEHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MpHU3HAETCST (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAyKH Kak OOJacCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESTENbHOCTU YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C



METOAUYECKON TOYKH 3PEHUSI TAKOW MOAXOJ K OINPENECICHUIO LEJIEH W3y4YEHUs
IpeAMETA SIBJIIETCS BIIOJHE ONPaBAAHHBIM.

CorymacHO JaHHOW TOYKE 3PEHMS TJIABHBIMHU LIEJISIMH HM3YYEHHs] TpeaIMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsAIOTCSA:

e (opMupoBaHHME CHCTEMBl XHMHYECKMX 3HAHMM KaK  BaKHEHIICH
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOH
JeKaT KJIIOYEBbIC MOHATHS, (yHIaMEHTaJIbHbIC 3aKOHBI U TEOPUU XUMMUH,
OCBOCHHUE $I3bIKa HAYKH, YCBOCHHE M MOHUMAHHE CYIIHOCTU JIOCTYIMHBIX
000011IeHNI MUPOBO33PEHYECKOI0 XapakTepa, 03HAKOMJIEHUE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHupoOBaHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pPEaKIUil, HEOOXOIUMBIX Uil MPUOOpPETEHUS
YMEHUWA OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U MMOBCETHEBHOM KU3HMU;

e DPa3BUTHE YMEHUU U CIIOCOOOB JIEATEIHLHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHMHWYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM  IIPaBHII
0e30macHOro OOpaIIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTuMm, conepkarenbHas XapakTEepUCTHKaA LEJIe U 3a1a4 U3y4eHUs
peaMeTa B MporpaMMe Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM MPUOPUTETAMH B CUCTEME CpeaHero ooimiero odpazopanusi. CeroaHs B
NpernojaBaHud  XUMHUM B OOJNBINEH  CTENEeHW OTAAETCA  MPEANOYTCHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHUs OOydYeHMs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBITYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliy, BJIaJCIOLIEro He
HAaOOpOM 3HaHUM, a (PYHKIIMOHAJIHLHOM TPAaMOTHOCTHIO, TO €CTh CIIOCO0aMU U
YMEHUSMHU aKTUBHOT'O TMOJYyYCHHUS 3HAHUM U MPUMEHEHHS UX B pealbHOW >KU3HU
JUTSL PEILICHHS] TPAKTUYECKUX 3a]1ay.

B cBA3M Cc 3TUM 0OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOLIEE
3HAYEHUE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

ajantanys oO0y4arouuxcs K yCJIOBUSAM JIMHAMHYHO Pa3BHBAIOUIErOCs MHUpA,
dbopMUpOBaHUE  WHTEUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U MX
PUMEHEHUEM;

dbopmupoBanue y OOydYaromMXcs KJIIOUEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIMI), HMMEIIINX YHHUBEPCAIbHOE 3HAUYEHUE JIi Pa3JIMYHbIX BHUIOB
NESATENbHOCTU: PEIIeHUs MpoOJeM, MOUCKA, aHanu3a U 00pabOTKH HH(OpMaLUH,
HEOOXOJUMBIX JJII TPUOOPETEHUS] ONbITa MACSATEIBHOCTH, KOTOpas 3aHUMaeT
BAXXHOE MECTO B T[O3HAHUM XUMHUH, a TakXe JUIsl OLEHKH C TMO3UIUl



AKOJIOTUYECKOW OE30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKHX
MPOLIECCOB HA OPraHU3M YeJIOBEeKa U MIPUPOTHYIO CPEAy;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM 00YUaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XHMHHU B COOTBETCTBUU C )KU3HCHHBIMH MMOTPEOHOCTSMHU, UCTIONB30BaTh
COBpPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA M aHalu3a y4eOHOU u
HAyIHO-TIOMYJIIPHOW HH(POPMAIINHA XHMHYECKOTO COACPKAHHSI;

(bopMHpOBaHUE U Pa3BUTHE Y O0YJAIOIIUXCS ACCOIUATHBHOTO M JIOTHYECKOTO
MBIIIEHHSI, HAOIIOAATEeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, TPHU IUIAHUPOBAHHUHM W TPOBEACHHH XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOyJarommxcsi YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HaNpaBICHHOCTH XUMHUH, €€ BAXHOW POJM B PEHICHUU TIOO0ATBHBIX MPOOIEeM
PalMOHATIBHOTO TPUPOIONOIB30BAHNUS, TIOMOTHEHUSI YHEPIeTUIECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpEKHOTO
OTHOUIICHUS K TPHUPOJIEC M CBOEMY 3JI0OPOBBIO, a TaKKe MPUOOPETEHHS OIIbITa
WCIIOJIb30BaHUS TMOJIYUCHHBIX 3HAHHWHA I TPUHATHS TPaMOTHBIX pEIICHUN B
CUTYaITUsIX, CBSI3aHHBIX C XUMHUYECCKUMH SIBIICHUSMU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsl MPEAMET «XHUMUS»
0a30BOro ypOBHs BXOJUT B COCTaB MpeAMETHON o0sactu «ECTEeCTBEHHO-HAYUHBIE
TPEMETBD».

OO1m1ee yuCIio YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUH, Ha 6a30BOM ypOBHE
cpenHero ooIero oopasoBanus, coctaBisier 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 yac B Henento).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHNYeCKOM XUMHUM

IIpeamer opraHnyecKoOW XMMHH: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B
IIOJIy4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHUYECKUX
coenqunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0keHus. CTpyKTypHbIE (DOPMYIIbI
OpraHMYeCKUX BewecTB. ['oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3U.

[IpencraBnenue o kiaaccudukamy opraHM4eckux BemecTB. HomeHkiaTypa
OpraHMYEeCKUX COEIMHEHUH (cucTeMarudeckas) M TpUBHAJIbHBIE HA3BaHUSA
BOXHEHIINX MTPEACTABUTENIEH KJIIACCOB OPraHUYECKUX BELECTB.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJIEHHE C oOpa3luamMy OpraHWYECKUX BEIIECTB U MaTepuajlaMd Ha uX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
OIMCaHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPALLEHUI0 OPTAHUYECKUX BEILECTB
IpY HarpeBaHuH (IJIaBJIeHHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesonopoast

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psia. Meran W 3TaH —
OpOCTEHIINE MPEACTABUTENN QJIKAHOB: (PU3UYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHHs] W TOPEHMS), HAXOXKIACHUE B MPUPOAE, IOIY4YEHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAN. DTUJIEH U TPONUIICH —
MPOCTEHIINE TMPEACTABUTENN aJKEHOB: (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOrC€HUPOBAHMs, TUAPATAlUH, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTYYEHHE U IPUMEHEHHE.

Anxaauensl: Oyraguen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBa (peakuus nojumepusauuun). IlomydeHne CHHTETHUYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHI psijl. ALIETUIEH
— MPOCTEHUIINKA NPEICTABUTENb aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XMMHUYECKHE CBOMCTBA (PEAKIMU THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalluy,
TOpPEHUS ), IOJTYYEHUE U IPUMEHEHUE.

Apensbl. beHszoun: cocraB, cTpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOWCTBA
(peakuuy raJJor€HUPOBaHUS M HUTPOBAHMS), NIOJydEHUE U NIpUMEHEHUE. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMUueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NONYYeHue u npumeHernue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXKIY YIJIEBOJOPOAAMH, NPHUHAJICKAIUMHA K
pa3IMYHBIM KJIacCaM.

[IpupoaHbIE HWCTOYHMKH YIUIEBOAOPOAOB. [IpupomHbIi Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TepMHYECKUHM, KaTaJUTHYeCKuil), nupoiu3. I[IpoaykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
YroJib ¥ MPOIYKTHI €ro MepepadoTKH.

OKCTepUMEHTATbHBIE METOABl W3YYCHHUs BEIIECTB M WX MPEBpallCHUM:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «¥Yromap», MOJEIUPOBAHME  MOJEKYJ  YIJIEBOJOPOJOB U
raJloreHONPOU3BOIHBIX, MPOBEICHNE MPAKTUYECKON paboThl: MOITYYEHHUE TUJICHA

Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'0 BEIIECTBA WJIM MPOAYKTA PEAKIIMU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOYKTOB PEAKIUH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

IIpenenbHble OQHOATOMHBIE CHOUPTHI. METaHOJI W 3TaHOJN: CTPOCHHE,
bu3MYecKkue M XUMHUUYECKHME CBOMCTBA (peakliMu C aKTUBHBIMU MeETaUIaMH,
raJIoreHOBOJOPO/IaMH, TOpEHHE), NpUMEeHeHue. BoaoponHbie CBSI3W MEXIY
MOJIEKYJIAMU CIIUPTOB. J[eCTBME METaHOJIa U ATAHOJIA Ha OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  CHHUPTHL. JTUJEHIVIMKOIAb M  TJHULEPUH: CTPOECHUE,
dusnueckue W XUMUYECKHE CBOWCTBA (B3aUMOACHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KayeCTBEHHAsl peakihsi Ha MHOrOaTOMHbIE COUpPTHI). [lelicTBue Ha
OpraHu3M 4enoBeka. [ [puMeHeHne rimiepuHa u 3TUICHTJIMKOJIS.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anbnerunibl U kemoHul. DopManbpaeruj, aleTalbAETUJl: CTPOCHHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), TOJyYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHasi KUCJIOTBI: CTpOEHHE, (PU3UYECKHE M XMMUYECKHE CBONCTBA (CBOMCTRBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapuHoBasi ¥ OJICMHOBAasi KUCJOTHI KaK MPEICTABUTENIU BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxuble 2¢upbl KaKk TMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [muaponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — mpocTeduii MOHOCaxapu: OCOOCHHOCTH CTPOCHHS
MOJICKYJBI, (M3WYECKHE W XHMHYECKHE CBOWCTBA (B3aUMOJCHUCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. @otocunTe3. PpykTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOOICHNE W OMHMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepeopa(l) u ruapoxcumom wMemu(ll), B3ammoaecicTBHE Kpaxmanga C HOIAOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIESCTBA WJIM MPOJYKTA PEAKIIUU IO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuimHa). buomornueckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCHepUMEHTAIbHBIE METOAbl HW3YUYCHHsI BEIIECTB W WX MPEBPAICHUI:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOTMMEPH3AIIUN, CPEIHIS MOJICKYIsIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: MaTepus, DHEPrus, Macca, aroM, OJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTUYECKHM AaKTHUBHBIE BemiecTBa (OCNKW, YIJIEBOIBI, JKHPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETUUECKHX BOJIOKOH.

11 KVIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeielieHUusT 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOAOB. DNEKTPOHHASI KOH(PUTYypallKs aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumuueckux dyieMeHToB Jl. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BUAbI XUMHUYECKOW CBS3U
(KOBaJICHTHAsI HEMOJSIPHAS W TOJISIpHAs, WOHHAs, MeTaimdeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopogHasi cBsizb. BalleHTHOCTB. DIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KaTHOHBI ¥ AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Ji1 BEUIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenknarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKON W OPraHWYECKONM XUMHHU. 3aKOH COXPAHCHHUSI MacChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTrudeckas guccormanus. CuibHbIC U cliadble eKTpouThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEUIECTB W UX MPEBpAIlCHUN:
neMoHcTpanusa Tabmmi «llepuonuueckas cucrema XuMudeckux snementos 1. .
MenneneeBay, M3ydeHHE MOJEICH KPUCTALIMYECKUX PEIMIETOK, HAOMIOJCHUE W
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B NIPUCYTCTBUH KaTaJIM3aTOpa, ONPEIECICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHBEPCAIHLHOTO WHIMKATOPA, PEAKIMd HOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

PacuéTtel 1O ypaBHEHMSIM XMMHYECKMX pEAKUHH, B TOM YUCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUYETHl C HCIOJIb30BAHHEM IMOHITUA «MacCOBas
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nyecKre CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIopoa, cepbl, hochopa u yrieposa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaXKHENIINX HEMETAJIIIOB U UX COCIMHECHUN.



Meramnel. [lonoxenne merawioB B llepruoanyeckor CUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS DIEKTPOHHBIX 000JI0YEK
atomoB MmetasuioB. OOmue pusznueckue cBoricTBa meTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN PsAJT HAMPSIKEHUN METaJLIOB.

XUMHUYECKHE CBOMCTBA BaXXKHEHIIUX METAIOB (HATPUM, Kaluil, KalbIUi,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUs] BEIIECTB W WX MPEBpalllCHUN:
U3y4eHUE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00pa3l[oB HEMETAUIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHUIA AFOMUHUS C PacTBOpaMH
KHUCIIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMN HAa KATHOHBI METAJIIOB).

Pacuérnble 3agaum.

Pacuétel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacuérbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH SKOJOTHYECKOM, YHEPreTUUEeCKON W THIICBOM
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenus 00 O0OmMMX HAYYHBIX NPHUHIUMIIAX MPOMBIIIJICHHOTO
MOJTYYEHUST BAXKHEUIIINX BEILIECTB.

YenoBeKk B MHUpPE BEIIECTB M MaTEPUAIOB: BaXXHEWIIHE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuainbl JJIs 3JIEKTPOHUKH, HAaHOMATepHUasbl, OPraHUYECKUE WU MHUHEPAILHbBIC
yI00peHus.

XumMug W 340pOBbE YEJIOBEKA: MpaBUJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacCHOTO HCIIONB30BAHUS MPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HEOopraHnyecko xumuu B 11 Kilacce OCylIeCTBISIETCS YEpE3 UCTIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TMOHATHH, TaK U TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHajau3, CHUHTE3, Kiaccu(ukamus, TMepUOAUIHOCTh, HAOJIOJICHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHD, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PM3NUYECKHE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasibl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHonorusi: XuMHUYecKasi MPOMBIIIJICHHOCTb, METAJLTYPIrusi, MPOU3BOICTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHUX MpernapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepUasoB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
oOydJarolmuMucs TMporpaMMm cpeaHero oOiiero oOpa3oBaHusi (JIMUHOCTHBIM,
METanpeMETHBIM ¥ TpeaMeTHbIM). HayuHo-meToamueckoi OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTPAMM CPETHEro OOLIEero
00pa30BaHUs ABISETCS CUCTEMHO-ACSTETLHOCTHBIA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIbHOCTHBIM IOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHUsI BBIJICICHBI CIETYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOMIMMUCS POCCUMCKON TPaKIAHCKONW HUICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIMU K 00YyUEHUIO;

LEJIEHAIIPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTU HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKUX TPATULIUNA 0a30BOI HAYKU XHUMUMU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaloIMXCsl PYKOBOJCTBOBAThCA B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICTIOBBIMU YCTAHOBKaMH, MPHUCYIIMMHU LEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYPhl M CIIOCOOHOCTU CTaBUTh
IIEJIA ¥ CTPOUTH KU3HEHHBIC TITaHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTHUTAIOTCA B
€IMHCTBE Y4eOHOM M BOCHHUTATEIbHOM JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HJeaTaMH POCCHMCKOrO TPakJaHCKOrO OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMHM W TpaBWJIaMU  TOBEIECHMs,  CIOCOOCTBYIOIIMMHU  MpoOIleccam
CaMOIO3HAHMS, CaMOpPA3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMS JIMYHOCTH
00y4Jaromuxcs.

JImdHOCTHBIE pe3yibTaThl OCBOEHUSI TMpeIMeTa «XHUMHS»  OTpaxaroT
c(OpPMUPOBAHHOCTh OIMBITA TO3HABATEIHLHOW U TPAKTUYECKON NEATEIbHOCTH
o0yJaroumxcs Mo peaqu3aluy IPUHATHIX B OOIIECTBE EHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMSA

0CO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH,
YBKEHUS K 3aKOHY U MPABOTIOPAIKY;

MPENCTAaBIICHUS O COIUAIbHBIX HOpPMax H TPAaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM [JEATEIbHOCTU IPU CO3JaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTM MOHMMATh M MPUHUMATh MOTHBBI, HAMEpPEHHSs, JIOTUKY MU
apryMeHThI JPYIUX MPU aHAIU3€ PA3IUYHBIX BUJIOB Y4€OHOH AESTENbHOCTH;

2) NaTPHOTHYECKOT 0 BOCTIMTAHMS

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHUS K TIpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM U MPAKTUUECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTEJIbHBIX ~ HAaOMIOAEHUM, KPOMOTJIMBBIX HOKCIIEPUMEHTAJIbHBIX  ITOMCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanmu3e MH(pOpMAaIMK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUeCTBEHHOU
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAapUUIIEH ¢
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHA LEHHOCTEH 370poBOro U Oe3omacHoro obpasza KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHHSI K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTH TNPaBWJI HWHIUMBUIYAIBHOIO U  KOJUIEKTUBHOI'O
0€3011aCHOr0 MOBE/ICHUS B CUTYALIUAX, YIPOXKAIOIIUX 370POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NesITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBaXEHUS K TPYY, JIOJIAM TPYyZa U PE3yJIbTaTaM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpaszoBaHus, Oyayiiel mnpodeccun W peaau3alrud COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEel 00IIIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLIMATBHOMN CPEAbL;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIb30BAHMS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpeie, YMEHHUsS MNPOTHO3UPOBATH HEOJIArONPHUSATHBIE 3KOJIOTMYECKUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX ACHUCTBUN U IPEIOTBPALIATh UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMH B MO3HABATEJIIbHOM, KOMMYHUKATUBHOM W COLMAIbHOU
OPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHBOCTOSTH HJIEOJIOTUH
xemodoouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAHUS clNeUM(UKM XUMHUM KaK HayKd, OCO3HaHMs €€ poid B
(OpMHUPOBAHUHU PALMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3JaHUU LIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeKIEHHOCTM B 0COOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOMU
UMBWIM3ALMK: B €€ T'yMaHUCTUYECKOW HANpaBICHHOCTH W Ba)XXHOM pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIULMHBI, OOECIEYEHHH YCIOBHIA
YCIEUIHOTO TPyAa M OKOJOTMYECKH KOMGPOPTHOW KHU3HU KaXKAOro dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



HOJTydaeMble 3HAHUA ISl aHaIu3a U OOBSICHEHUS SBJICHHUI OKPY>KaIOLIero MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMyHbIX chepax mpodeccuoHaIbHOM

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpeIHEro 0011ero o0pa3oBaHus BKIIOYAIOT !

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBl MHpa M CHEHU(PUKY METOJ0B TMO3HAHUS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

yYHUBepcalbHble yuyeOHbIE JeHCTBUS (TIO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTh o0yuaroumxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MAPOBO33PEHUECKIE 3HAHUSA W YHUBEPCAIbHBIC Y4eOHBIE
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MertanpeaMeTHbIE Ppe3yibTaThl OTPAKAIOT OBJIAACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJIbHBIMHU
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh UENU AEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTB PE3YJIbTATHI IECSITEILHOCTH C ITIOCTABJICHHBIMHU LEISIMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XAaPAKTEPHbIE MPU3HAKW TOHATUM M YCTAHABIMBATh MX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIME MOHITUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUS M KPUTEPUU Ul KJIAcCU(PUKAUMU BEIIECTB H
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIYKTUBHBIEC, I10
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKTIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MO ENHU, TPe0OPa30BBIBATH MOJEIbHBIE MPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peakuu — MpU pEIICHWH Y4YEeOHBbIX MO3HABATEIbHBIX W MPAKTHUUECKUX 3ajad,
MIPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS AJI BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BblIe MCCIIEI0BATEIbCKUE 1eHCTBHS:

BJIaJIETh OCHOBAaMHU METOJOB HAYYHOr'O IMO3HAHMS BEIIECTB M XUMUYECKHX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTa
NO3HAHUSI U OCHOBBI Ui (POPMUPOBAHHUS TMIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKUX DKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOMIOAATh 32 XOJIOM
mpolecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3yibrar, (HopMynupoBath
000011eHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOpEeTaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOW W MPOEKTHOM
JESITEIbHOCTU, MPOSIBIATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MIOMCKY METOJI0OB PEIICHUS] NPAKTUYECKUX 3a]ad, HPUMEHEHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYyJIsIpHasl JUTeparypa XHMHUYECKOTO COJEpXKaHHUs, CIpPaBOYHBbIE IOCOOUS,
pecypcel MHTEpHETa), aHAanM3UpOBaTh MH(MOPMAIUIO PA3IUYHBIX BUJIOB U (POpM
IIPEJICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI NIPU MOUCKE U
orOope wuHPOpMAIMK, HEOOXONUMOW I BBIMOJHEHUS Y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

npUOOpeTaTh OMBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopMaIu (CXeMbl, rpapuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTUe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEICTBA MpH padoTe C
XUMUYECKOM WHGOpMAIMEel: TPUMEHSATh MEXKIpeAMETHbIC ((du3nueckue u
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIONb30BaTh U  MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJTaeMOil TEMBI B XOJI¢ AUajora W/UiH
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIHHO BBHITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEe pPe3yJbTaTOB TO3HABATEIHHOU JAEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIHHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIOJHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, Pealn3alii ydeOHOro MpoeKTa U (OPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUI MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CYKJIeHHS 1 0OMEHAa MHCHHUSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOSITETIFHO TUIAHUPOBAaTh W OCYIIECTBISITH CBOIO TI03HABATEIILHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJiaraéMblii  aNroOpuT™M JACUCTBUN IpuU
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKkTUBHBI cnocO0 MX peleHusT ¢ Y4€TOM TMONYYEHHsS HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTb  TPEACTABJICHUA O XUMHUYECKOM  COCTaBJISIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUM SIBIICHUU



npuponbl, B (DOPMUPOBAHMHM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM JIJIsl PEIlIeHUs MPAKTUYECKUX 3a/1a4
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TPHUPOTHOMN
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XUMHYECKUN DSJIEMEHT, aToM, DJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD, SJIEKTPOOTPHUIIATEIbHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas W COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, M30MEPbI, TOMOJOTUYECKHI Psifl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCTIOPOJ M a30TCOAEpXalllhe COSAMHEHHS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemiectB A. M. bytiepoBa, 3akOH cOoXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHH, MHUPOBO33PCHUECKUE 3HAHUS,
JeXalMe B OCHOBE IMOHHMMAHMS NPUYMHHOCTA W CUCTEMHOCTH XUMHUYECKHX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacCHOM HCIOJIb30BAaHUU BAXKHEUIINX OPTaHWYECKUX BEIIECTB B OBITY H
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpPMHUPOBAHHOCTh YMEHUW BBISBIISATH XapaKTePHBIC TMPU3HAKW TTOHSATHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
OIMCAHHMH COCTaBa, CTPOCHUS U MIPEBPAIICHUA OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WUTFOCTPAIUUA HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJICKHOCTh H3yYEHHBIX
OPraHMYECKUX BEMIECTB TO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCAMHECHMS), JaBaTh WM Ha3BaHUS II0
cucreMarnueckor HomeHknarype (IUPAC), a Taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIINKONb, TIHIECPUH, (eHOoN, (HOpPMaIbIETHI, aleTaabICTHl, MypaBbUHAs
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIFOK034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsiCHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYeCKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIWJIEH, AlleTHUJIEH,
Oyramuen-1,3, metunOyragueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XHUMHUUYECKHUX pEaKIUi ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUYECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

chOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHHUM BIAJIETh CHUCTEMON 3HAaHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKM3HECHHBIX CUTYaI[USX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHM IUIAHUPOBATh M BBINOJIHATH XUMUYECKHM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIIECTB, JIEHATypalus OEJKOB MPU HArpeBaHHUM, I[BETHHIC PEaKIMU OCJIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30IacHOCTH TpU OOpalieHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyaupoOBaTh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYECKA aHAJIU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1e1eco00pa3Horo TOBEJACHUST B OBITY U TPYJAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAs cMbich mokazatens [IJIK, moscHATh Ha mpuMepax CIoCOoObI
YMEHBIIEHUSI W TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JICUCTBUS HA OpraHU3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL  CHETBIX W CHA0OBUIAIMIMX OOYyYaIONMUXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYeCKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPa, POJA XHUMHU B T[IO3HAHWUU SBJICHUU
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJUTMYeCKas, BOJIOPOJIHAS ), KPUCTAIUITMYECKasl PEIIETKa,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKOW peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTUYECKON Aucconuanuu, nepuoanueckni 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKUE 3HAHUS, JIGKAIIUE B OCHOBE ITOHMMAHWS TNPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUMN BBISBISTh XapaKTEepHbIE MPU3HAKU TOHSTHUH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMyNT  BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIUi,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

chOpMUPOBAHHOCTh YMEHUH OMpPENETSATh BAJICHTHOCTh M CTETICHb OKWCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTAIMYECKON PEHIETKM KOHKPETHOTO BEHIECTBAa (aTOMHasi, MOJEKYJsSpHas,
MOHHAsl, METAJUITMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cuCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB U MX COCIUHEHHIA
110 nepuoaam u rpynnam lleprnoanueckon cucteMsl XUuMHIECKUX 351eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXKIY HEOPraHWYECKHUMU
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YHCIIy M COCTaBy pEarupylolux BeEIIeCTB, TEIIOBOMY
adexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHCJICHUS A3JIEMEHTOB, OOpaTUMOCTHU
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKIIUH UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKUUH, TMOJATBEPKIAIOIINE
KAaYeCTBEHHBII COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEIECTB, pAaclO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh ~YMEHUW  pACKpbIBaThb CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKIUi MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOro OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKIH OT PA3IUYHBIX (PAKTOPOB; XapaKTEp CMEUICHHUS XUMUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTHU OT BHEIIHETo Bo3jaeiicTBus (mpuniuin Jle [llarense);

C(OPMUPOBAHHOCTh YMEHHUI XapakTEepHU30BaThb XHWMHUYECKHE IPOLECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(HPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAay4YHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOJIeMax XUMHYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIUMCIEHUS C HCIIOJIb30BAHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WIM 00BbEMY OJHOIO M3 y4aCTBYIOLIUX B peakLUu
BELIECTB, TEIUIOBOI0 3(P(EeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUs MaccChl
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyaod u nabopaTopHBIM OOOpYAOBaHHMEM, a TaKXKe NpaBuiia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUMSIMH MO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jioeHue IMepOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTaiau3aTopa,
ONpEIEIECHUE Cpeabl pPacTBOPOB BEIIECTB C IOMOILIBIO  YHMBEPCAIBHOTO
MHNKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKiHH,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaM «Metamubl» U «HemeTtamnsy) B COOTBETCTBUM C MpPaBUIIAMU TEXHUKHU
0€30MacHOCTH MPHU OOPALEHUH C BEIIECTBAMH M JJAOOPATOPHBIM O0OPYIOBAHHUEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U (QOpMYIHpOBaTh BBIBOJIbI HAa OCHOBE
ATUX PE3yNbTATOB;

C(POPMUPOBAHHOCTh YMEHMH KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
L[EJIECOO0OPAa3HOro MOBEJAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B IEJISAX
COXPAHEHHsI CBOEr0 30pPOBbS M OKPYKAIOUIEH NPUPONHOU CpEIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbic mokazarenss [IJIK, mosicHATP Ha mnpumepax cHocoObl YMEHBIIEHUS U
IIPEIOTBPALLEHNS UX BPEAHOI O BO3IECUCTBUS HA OPTaHU3M YEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMM 370pPOBbSI: YMEHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  CHenbIX M CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeuHYI0 cucTemMy obOo3HaueHuil JI. bpainst mis 3anmucn XUMUYIECKUX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pasznea 3. Kuciopoacoaepskammue OpranudecKue coeInHeH ust
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM uugpoBbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemectBa. MHOroo0pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus 4 )KU3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne aTra ugposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )I/:lll‘{y‘le}[l/lﬂ Llﬁ[()l)al;OBaTeﬂbele
padoThI padoThI pecypent
1 IIpeameT opraHu4eckorl XuMuu, eé 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE
Teopust crpoeHnst OpraHUYECcKUuX
2 coenqunenuiit A. M. bytneposa, eé 1
OCHOBHbI€ T10JIO’KEHUS
[IpencraBienue o Ki1accupuKau
3 oprannyeckux Beuects. Homenknarypa 1
(cucremaTtuueckasi) U TpUBHAJIbHbBIE
Ha3BaHMs OpPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTUYECKHUH psf
5 MertaH u 3TaH — npocTenmme 1
MIPECTaBUTENN aJIKaHOB
6 AJIKeHBI: COCTaB U CTPOEHHE, CBOM CTBA 1
- OTHUIEeH U NPONUJIEH — IPOCTEHIINe 1
MIPECTaBUTENN aJIKEHOB
3 ITpaktuueckas padora Ne 1. «ITomyuenue 1 1
JTUJIEHA U U3YYEHUE €r0 CBOMCTBY
Ankanuensl. byraguen-1,3 u
9 MmetunOyraauen-1,3. [Tonyyenue 1

CUHTCTUYCCKOT O KaydyKa U PC3UHbI




AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEID AJIKUHOB

11 Brruucnenns no ypaBHEHUI0 XUMHAYECKON
peaxiuu

12 Apensl: 6eH30I U TOyo. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBA3b yrieBOAOPOIOB,
NPUHALISKAIINX K pa3IMIHbIM Kjaccam
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB:

14 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rasbl, HeQ)Th U MPOJYKTHI €€ nepepadoTKu
[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB:

15 MIPUPOHBIN I'a3 U TONYTHBIC He(TIHbBIC
ra3bl, HeTh U MPOJYKTHI €€ mepepad oTKH

16 KonTtponsHas pabota mo pazaeny
«YTIIeBOIOPOABD

17 [IpenenbHbIE OJTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoroaToMHbl€ CIUPTHL: STHUJIEHIVIUKOIb U
TJIMLEPUH

19 @deHo: cTpoeHNEe MOJIEKYJIbI, (pr3nueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpneruabl: popmanbaeruj u
aneranbaerul. AneToH

21 OnHOOCHOBHBIE TIpeiebHbBIE KapOOHOBbBIE
KHCJIOTBI: MypaBbUHAas U YKCyCHasl

22 [Ipaktueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOThI»

CTCapI/IHOBaSI " OJICMHOBAas KHCJIOTHI, KaK

23 MPECTaBUTENN BBICIIUX KapOOHOBBIX
KHCJIOT

24 Mplia KaK CONU BBICIINX KapOOHOBBIX
KHCIIOT, ©X MOIOIIEE ICHCTBHE
CrnoxHbie 23Ul KaK TPOU3BOHBIC

25 KapOOHOBBIX KHUCIIOT. [ MAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: ruaponn3, IpuMEHEeHUE,
Ouonoruueckas pojib JKUPOB
VYTrneBonbl: cOCTaB, KjIaccu PUKaIus.

27 BaxHeiiue nmpeacTaBuTeNn: TIOKO3a,
(bpykTo3a, caxapo3a

98 Kpaxman u 11e/umo0J103a Kak TpHpOTHbBIE
TTOJTUMEPhI
KonTtponsHas pabota o pazaery

29 «Kucnoponcoaepkaime opraHuyecKue
COCIMHCHHUSDY

30 AMUHBI: METHJIAMUH U aHUJIUH
AMMHOKHCIIOTHI Kak aM(poTepHbIe

31 OpraHuYecKue COeAMHECHUS, UX
Oouonorunueckoe 3HaueHue. [lentuabr

39 benku kak npupogHbIe
BBICOKOMOJICKYJISIPHBIC COSTUHCHUS

33 OCHOBHBIE MTOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN

34 OCHOBHEIE METOIBI CHHTE3a




IlnacTMacchl, kKaydyyKu, BOJIOKHA

BBICOKOMOJICKYJJIAPHBIX COGHHHGHHﬁ.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKHUM IEeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonnyeckas
CHCTEeMa XMMHYECKHX daeMeHToB /. .
MenpneneeBa, UX CB3b C COBPEMEHHOU
TEOPHUEN CTPOCHMS ATOMOB

3aKOHOMEpPHOCTH U3MEHEHHSI CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COCAMHEHUH 110
rpynmnam 1 nepuojaM. 3JHaueHue
MEPUOUIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux anemenToB /.M. Menaeneera B
pPa3BUTHH HAYKH

Crpoenue BeliecTBa. XUMHUYECKas CBA3b, €€
BU/Ibl; MEXaHNU3MbI 00Pa30BAHUS
KOBAJIEHTHOM cBsi3u. BomopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTb.
Crenenp okucnenus. Bemecta
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[TonsiTrie 0 AUCHEPCHBIX CHCTEMAX.
HcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBA B pacTBOpE




Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas
CBSI3b HEOPTraHMYECKUX BEILIECTB, Pa3TUIHBIX
KJIaCCOB

Krnaccudukarnus XuMU4IeCKUX peakiuii B
HEOPraHWYECKON U OPraHNYECKONW XUMUH.
3aK0H COXpaHEHHS MAaCChI BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPAIICHUSI SHEPTUU TIPU
XUMHYECKUX PEAKITHAX

Ckopoctb peakunu. OOpaTUMbIE PEAKIIUHU.
XHUMHUYECKOE paBHOBECHE

10

[TpakTuueckas padora Ne 1. «BnusHue
pa3nu4YHBIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKIium»

11

DnexTponuTryeckas auccoruanus. [TorsTre
0 BojopoHOM Toka3zarene (PH) pacTtBopa.
Peakumnu nonnoro oomena. ['uaponms
OPraHN4CCKUX U HCOPraHN4YCCKNX BCIICCTB

12

OKHCIUTETHEHO-BOCCTAHOBUTEIIHHBIC
peakuuu. [TonsTue 06 snekTponuze
pacIiyiaBoB ¥ pacTBOPOB COJIEH

13

KonTtponpHas pabota o pasaeny
«TeopeTnueckre OCHOBbI XUMUN

14

Mertannsl, ux noyuoxenue B [lepruoanueckoit
CUCTEME XMMHYECKHUX AjieMeHTOB /I. M.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHS
aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METaJIJIOB




15

CrimaBbl METAILIOB. DIEKTPOXUMHYECKUM P
HANPSIXKEHUN METaJIJIOB

16

XUMHYECKHE CBOMCTBA BaXKHCHIITNX
METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM,
AIFOMMHUN) ¥ UX COEIMHEHUN

17

XHUMHUYECKHE CBOWCTBA XpOMa, MEAU U UX
COCIIMHEeHUH

18

XUMHYECKH e CBOMCTBA [TMHKA, JKeJie3a U UX
COeTUHEHUN

19

[TpaxkTueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«MeTtamnb»"

20

Hemertamibl, uX mojioxeHHE B
[Tepuoanyeckoit cucTeMe XMMUYECKU X
anemenToB J[. I. MeHnneneeBa u
O0COOCHHOCTH CTPOEHUS aTOMOB

21

dusnyeckne CBOWCTBA HEMETAIUIOB.
ANnoTponusi HeMeTauioB (Ha mpuMepe
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)

22

XUMHYECKHE CBONCTBA TaJION€HOB, CEPhI U UX
COeIUHEHUN

23

XuMHUYECKHe CBOMCTBA a30Ta, pocodpa 1 ux
COE/IMH CHHI

24

XuUMHUYECKHEe CBOMCTBA yriiepoaa, KpeMHHUS 1
HUX COEIUHEHUN

25

[IpuMeHeHu e Ba)KHENIIMX HEMETAJIOB U UX
COCIUHEHNHI

26

O0001IEeHNE U CUCTEMATU3ALUS 3HAHUI 1O




Tteme «HemeTamner». Beraucienud mo
YPaBHEHUSM XUMHYECKUX PEaKINi U
TEPMOXUMUY ECKHE PaCU EThI

[Tpaktnueckas padota Ne 3. «Pemenue

27 9KCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramibl"»

28 KontposnpHas pabora no temam «MeTanib» 1
u «Hemeramisn»

29 Heoprannueckue u opraHu4ecKue KHCIOTHI. 1
Heopranuueckue v opraHu4ecKre OCHOBAHHUS
AMdoTepHbIE HEOPTaHUYECKHUE U

30 opranuueckue coeauHenus. ['enernyeckas 1
CBSI3b HEOPraHUYECKHUX U OPraHUYEeCKUX
BEILIECTB
Ponb xumum B 00eCIIeUeHNH SKOJIOTIYECKOMH,

31 SHEPreTUYECKON U MUIIEBON OE30MacHOCTH, 1
pa3BUTHH MEIUIIMHBI
[IpencraBienus 06 00X HAYYHBIX

32 IIPUHLIMAIIAX IPOMBIIIJIEHHOTO IOy EHUS 1
BAKHEHIINX BEILECTB

33 YenoBek B MHpE BEIIECTB U MAaTEpUAIOB

34 XuMUS ¥ 310POBBE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xnacc/ Pynsuruc I'.E., ®enpaman @.I°., AKimoHepHOE 00IIECTBO

«M3narensctBO «lIpocBenienune

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
Xumus. 8-11 knaccsl: padboune nmporpammsl k yueonukam I'. E. Pynsutuca, ©. I
OenpaMana. ba3oBblld ypOBEHB

Xumus. Ypoku B 10 knacce. (I'apa H.H.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET



