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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o XUMHM Ha YpOBHE CpeAHEro o01ero oopa3zoBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoi
®denepanun», TpeOOBaHUU K pe3ylbTaTaM OCBOCHHS (deaepalibHOW 00pa3oBaTEIbHON
nporpaMmbl  cpeaHero ooOmero obpaszoBanuss (POII COOQO), npencraBiIeHHBIX B
denepadbHOM TOCYAapCcTBEHHOM oOpaszoBatenmbHOM cTtamapre COO, ¢ yuérom
Konnenmuu mpenonaBanuss y4eOHOTO TpeaMeTa «XUMHS» B 00pa30BaTeIbHBIX
opranm3anusix Poccuiickoit ®denepanuu, pean3yrOUMX OCHOBHbIE 00pa3oBaTEIbHBIC
IPOrpaMMbl, U OCHOBHBIX MON0XKeHUH «CTpaTernu pa3BuUTHUsL BocnuTanusg B Poccuiickoi
®deneparuu Ha niepuoy A0 2025 roga» (Pacnopspkenue [paBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TMOJXOJIOB K pa3pabOTKe MNpOrpaMMbl MO XHMHUHU, K OIPEICICHUIO OOIIen
cTparerud OOyYeHHs, BOCIUTAHUS U PA3BUTUS OOYYAIOUIUXCS CPEICTBAMHU Y4eOHOTO
npeamerta «Xumusi» 1ig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIICTITYaJIbHBIC
nosioxkenust ®I'OC COO o B3auMOOOYCIOBICHHOCTU 1IE€JIEH, COAEpKaHUsl, PE3yIbTaTOB
00yueHuUs 1 TpeOOBaHUH K YPOBHIO MOJITOTOBKH BBIMTYCKHUKOB.

Xumuueckoe o0pa3oBaHuE, TOJIy4aeMO€  BBIMYCKHHUKaMU  00IIe00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCS HEOTHEMJIEMOW YacThi0 UX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEPIIAIONIMM ATallOM pealn3alldd Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEW, MPUCYIIUX IEJIOCTHOU CHUCTEME XMMHUYECKOTr0 00pa3oBaHMs. DTH
IIEHHOCTH KacaloTCsl TO3HAaHMUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PECHUS U
o0111e#t KyIbTYphI UETIOBEKA, & TAK)KE IKOJIOTUYECKU 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO U MPUPOJIHOM cpesie. Peanuzyercs: xumudeckoe oOpa3oBaHue 00y4aromuXcs Ha
YpOBHE cpeaHero oOiiero 00pa3oBaHUsI CpPEACTBAMH y4eOHOro mpeamera «XuMmus,
COJICp’)KaHUE U TIOCTPOCHHE KOTOPOTO OINpeJeSieHbl B MPOTpaMMe MO XUMHUHU C y4ETOM
crien(pUKN HAYKU XUMUH, €€ 3HAUCHUS B NMO3HAHUU MPUPOJBI U B MAaTEPUATILHON KU3HU
oOmiecTBa, a Takke C y4€ToM OOmMUX IeJedl W MPUHIUIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBl CpeaHero oomero oOpasoBanus B Poccuiickoit
denepanum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UTPAET OCOOYIO POJib B COBPEMEHHOM
[IMBUJIM3AINK, B CO3JaHUU HOBOM 0a3pl MaTepualbHON KylbTyphl. OHa BHOCUT CBOU
BKJIaJl B (pOpMUpOBaHHE PAIMOHAIILHOTO HAYYHOTO MBIIIUICHUS], B CO3/IaHHE IE€JIOCTHOTO
MPEICTaBICHUS] 00 OKPYXAIOIIeM MHUPE KaK O €IUHCTBE MPHUPOJIBI M YEIOBEKA, KOTOPOE
dbopmMupyeTcss B XMMHUM Ha OCHOBE MOHWMAHHS BEIIECTBEHHOI'O COCTaBa OKPY>KAlOIIETO
MHpa, OCO3HAHMS B3aUMOCBS3M MEXAY CTPOCHHUEM BEIECTB, HMX CBONCTBAMU U
BO3MOXHBIMH 001aCTSIMU IPUMECHEHHUSI.

TecHo B3auMOJEHCTBYS C JpPYrMMH €CTECTBEHHBIMHM HayKamMu, XHMHUS cCTaja
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIBTYPbI, HEOOXOAUMBIM YCIIOBHEM YCHEITHOTO TpyJa
W JKM3HM KaX10ro ujieHa olmiectBa. CoBpeMEHHAs XMMHUS KaK HayKa co3ujaTelbHas, KaK
HayKa BBICOKHX TE€XHOJIOTMI HaIlpaBJieHa Ha PEIICHHE TJI00aTbHBIX MPOOJIEM YCTOMYHUBOTO



pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM, DSHEPIETUYECKOW, IHILIEBOM, IKOJIOTHMUYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cooTBercTBUM ¢ OOIIMMH LENSIMU W TMPUHLUIIAMHU CPEIHEro OoO0IIero oOpa3oBaHUs
comepxanue npeamera «Xumus» (10—11 kimaccel, 0a30Bblii  ypOBEHb H3yUEHHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOyYarouiuxcs,
HEOOXOUMYI0O UM /il BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO
BKJIFOUEHUS] B JKU3Hb COIIMYMa, MPOJOJDKEHHUS 00pa3oBaHUs B Pa3MYHBIX OOJACTIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomiuMu  ipeaMeTa «XUMHsD SIBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumusi» U «OO1as U HeopraHMyeckas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpXKaHUS
KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HAyKHU: CHCTEMA 3HAHUU 10 HEOPTaHMYECKON XHUMHH
(c BKIIIOUEHHEM 3HAaHWW M3 OOLIEH XUMHUHU) U OPraHUYECKOd Xumuu. PopMHUpOBaHUE
JAHHOM CHCTeMbl 3HAHMM TMPU M3YUYCHUH TMpeAMeTa O0ecreYrBaeT BO3MOXKHOCTb
PaccMOTpEHMsI BCET0 MHOroOOpa3usi BEIIECTB HAa OCHOBE OOIIMX MOHSATUH, 3aKOHOB U
TEOPUN XUMUHU.

CrtpykTrypa conepxanus KypcoB — «Oprannueckas Xxumusi» u «O011as 1 HeopraHudeckas
XUMUsD» c(OopMHpOBaHa B MpPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO IOAXO0Ja K
U3YYEHHUIO YYEOHOro Marepuaia u 00yciaoBiIeHa UCTOPUUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUW Ha OMNPENIEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOu XMMHUU
BEILIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOW TEOPHM CTPOCHHSI OPTAHUYECKHUX
COEIMHEHHI, a TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuH BelecTB. CBeeHUs 00 U3yyaeMbIX B Kypce BELIeCTBaxX JAtOTCs B pa3BUTHU — OT
YIJIE€BOJOPOAOB IO CIOKHBIX OHOJIOTMYECKM aKTUBHBIX coeAuHEeHud. B Kkypce
OpraHUYeCKONM XHMMHH TMOJY4YaroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmero oOpa3oBaHUs TE€PBOHAYAIbHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,
KJIaCCU(PUKAMOHHBIX TPHU3HAKAX BELIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHHUSI, 0 XUMHUECKOU PEAKIINH.

[Ton HOBBIM yrjaoM 3peHHs B IpenMere «XuMmus» 0a3z0BOro YpOBHS paccMaTpUBAETCS
U3YYEHHBI Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30oBaHUs TEOPETHUUECKH MaTephal U
(akTOJOrMYecKUe CBEACHHUS O BEIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas ¥ HeopraHuyeckas XuUMHUs» OOydaloIUMCS TMPEAOCTaBISETCS
BO3MOXKHOCTh OCO3HAaTh 3HAUYE€HHE NEPUOJANYECKOTO 3aKOHa C OOLIETEOPETHUECKUX MU
METOJI0JIOTUYECKUX MO3ULUH, TTy0Ke MOHATh UCTOPHUUECKOe U3MEHEHUE (PYHKIIMM 3TOro
3aK0Ha — OT 0000IaroIIel 70 0OBSICHSIOUIEH U MPOrHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEMILMX BEUIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX U
NPUMEHEHUHU, a TaKXKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
NpoTeKaHusl JomnodHsercas B Kypcax 10 um 11 kmaccoB »sieMeHTaMU COJAEpIKAHUS,
UMEIOIIUMH KYJIbTYPOJIOTHUECKUI U MPUKIATHON XapakTep. DTU 3HAHUSI CIOCOOCTBYIOT
NOHMMAHUIO B3aUMOCBA3M XHMHHM C JPYTMMU HayKaMH, pacKpbIBaloT €€ pojb B
MO3HABATEJIbHON M MPAaKTUYECKOW JAESITENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO
YBOXEHUS K MPOIECCY TBOpYECTBA B 00JACTH TEOPUU M MPAKTHUUECKUX HPUIIOKEHUHN
XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO



3HAYUMBIX TTPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIUBATh HH()OPMAITUIO U
OpUMEHITh €€ JUisl  TONOJIHEHWS. 3HAHUM, PEIIeHUSI HUHTEIJIEKTYallbHbIX U
HKCIIEPUMEHTAJIbHBIX HCCIIEIOBATENbCKUX 3a7ady. B 1enoM conepkaHue y4eOHOro
npeaMera «XvUMHUs» JaHHOTO YPOBHSI M3YYEHHUS OPUEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
00yyJaroumxcsi MUPOBO33PEHUYECKON OCHOBBI JJI MOHUMaHUsI PUI0CO(CKUX HIIEeH, TAaKUX
KaK:  MaTepualibHO€  E€JUHCTBO  HEOPTaHMYECKOI0 W OPraHuyYecKoro  Mupa,
0OYCJIOBIIGHHOCTh CBOWMCTB BEIIECTB HMX COCTABOM W CTPOCHHEM, IT03HABAEMOCTH
MPUPOJIHBIX SIBIICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTHUBOPEUYHMI MEXKAY HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOChUIKAMHU, OCO3HAHUE POJU XUMHUU B PEUICHUU
DKOJIOTHYECKUX MPOoOJeM, a TakkKe MpoOJieM COCPEeKEHUS DHEPTreTUYECKUX PEeCypCoB,
CBIPbsi, CO3/JaHUSI HOBBIX TEXHOJIOTUNA U MaTEPUAJIOB.

B mane pemieHust 3agad  BOCHUTAHUSA, DPA3BUTUS U COLMAIM3ALMU  OO0y4arOUIUXCS
MPUHATHIE TPOTPAMMOMN M0 XUMUHU MOAXOJbI K OMPEACIICHUIO COACP/KAHUS U TTOCTPOCHHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUE€OHBIX JEHCTBUU,
UMEIOIUX 0a30BO€ 3HAYCHUE JJI PA3IUYHBIX BUJOB JACSATEIBLHOCTU: PEIICHUS MPOOJeM,
MOUCKa, aHaldu3a U o0paboTKU MHGOpPMAIMK, HEOOXOMAUMBIX ISl IPUOOPETEHUSI ONbITA
MPAKTUUYECKOM M HUCCIEI0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B
MO3HAHUU XHMUMU.

B npakTuke npenomaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U
Ha YpPOBHE CpeIHEro oOmero o0pa3oBaHUs, NPHU ONPEIEICHUU COJEPKATEIbHON
XapaKTePUCTHUKU 11eJIeH U3yYeHUs MpeIMeTa HallpaBIeHUEM MIEPBOCTENEHHON 3HAYUMOCTH
TPaJMIIMOHHO TpU3HAETCI (OPMUPOBAHUME OCHOB XUMHUYECKON HAyKH Kak oO0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTHUECKOMN IESITEIbHOCTH YEJIOBEKA U KaK OJTHOTO W3
KOMIIOHEHTOB MHMPOBOW KyJIbTYypbl. C METOIMYECKOM TOYKH 3PEHHs TAaKOW NMOAXOJ K
OTIPE/ICJICHUIO 1IeJIeH 3YUeHHUS TIPEAMETA SIBJISICTCS BIIOJHE ONIPaBIaHHbBIM.

CoriacHO AaHHOW TOYKE 3pEHUs TVIABHBIMHU IIEJISIMH HU3YyUYCHUS MpeaMeTa «XuMHs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) aBasiroTCs:

e  (opMUpPOBaHHME CHCTEMbl XHMHUYECKHUX 3HAHMM Kak BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE KOTOPOW JIEKAT KIIKOYEBBIE IMOHATHS,
dbyHIaMEHTAIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHUE U
MOHMMAHUE CYIIHOCTH JIOCTYIMHBIX OOOOIIEHUN MHUPOBO33PEHUECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHS U CTAHOBJICHHUS;

e  (opMupoOBaHHE U pPa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIECTB
U XUMUYECKUX PEaKINii, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHUNM OPUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MMOBCEIHCBHOM KU3HU;

e  pa3BUTHE YMEHMH U CHOCOOOB JACSATEIBLHOCTH, CBS3aHHBIX C HAOJIOJCHUEM W
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHUEM TpaBui  0O€30MacHOro
oOpalleHHs ¢ BEIIECTBAMM.

Hapsny ¢ atuMm, conep:kaTenbHas XapaKTepUCTUKA LEJIe U 3a/1ad U3y4YeHUs MpeaMeTa B
nporpaMMe IO XUMHUHU YTOYHEHAa M CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMHU
MPUOPUTETAMU B CHCTEME cpeaHero oomiero oopazoBanusi. CerojHs B MpenojiaBaHUU



XUMUW B OOJNbIIEHd CTEMeHW OTMAETCS MPEANOYTCHHE TMPAKTUISCKON KOMITOHEHTE
colepkaHuss ~ OOy4yeHHs,  OPUEHTHPOBAHHOW  HAa  TOATOTOBKY  BBIMYCKHHMKA
o011e00pa3oBaTebHOM  OpraHu3alluy, BIAACIONIEr0 HE HAaOOpoM  3HaHUW, a
(GyHKIHOHATIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0OAMU U YMEHHSIMU aKTUBHOTO MOJTYYEHUs
3HaHUH ¥ MPUMEHEHUSI UX B PEANIbHOW KU3HHU JJISl pEIICHUS MTPAKTUYECKHUX 3a]1ay.

B cBf3m c 5TMUM mpu U3YYEHWUW TIpeaMeTra «XUMHUS» JOMHUHHPYIONIEEe 3HAYCHUE
IpUOOPETAIOT TaKUe IeNU U 33/1a49H, KaK:

amantanus  oOydarouMxcsi K  YCJIOBUSIM  JIMHAMUYHO  Pa3BUBAIOLIETOCA  MHpA,
dbopMHpOBaHWE HHTEIUIEKTYaJIbHO Pa3BUTONM JUYHOCTH, TOTOBOM K CaM0O00pa30BaHMUIO,
COTPYJAHHYECTBY, CaMOCTOSITEIIPHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHUEM;

dopMupoBaHue y OOYYarOIMIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAYEHHUE JUJIS PA3JIMYHBIX BHUJOB JESITEIBHOCTU: pPEUICHUs
npo0sem, IOUCKa, aHaIu3a U 00paboTku UHGOPMAIIMK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS
OTIbITa ACSITENbHOCTH, KOTOpas 3aHUMAET BaXHOE MECTO B MO3HAHUM XUMHUU, a TAKKE IS
OIICHKH C TO3WIUN JKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHSA BEIIECTB U
XMMHYECKUX MPOLIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJHYIO CpEAY;

pa3BUTHE TO3HABATEIHHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4aromuxcs: CHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XWMHUU B
COOTBETCTBUU C JKMU3HEHHBIMU  MOTPEOHOCTSAMH, HCIOJIB30BaTh  COBPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJOTHH I TIOWCKAa M aHann3a y4eOHON M HAyYHO-TIOMYJISIPHOMN
uH(OpMAIUU XUMHYECKOTO COJICPIKAHMUS;

dbopMHpoOBaHUE U PAa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOTO M JIOTUYECKOTO MBIILICHUS,
HaOI0IaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, TIPH TUIAHUPOBAHUHU U TIPOBEICHUN XUMUYECKOTO IKCITCPUMEHTA,;

BOCTIIUTaHHE y OOydaromuxcs YOSKIEHHOCTH B TyMAaHHCTUYECKOW HampaBIEHHOCTH
XUMUH, €€ BaXHOM POJU B PEIICHUH TJIOOAIBHBIX TPOOJIEM PaIMOHAIBHOTO
IPUPOOIIOIH30BAHUS, TOMOJTHEHUSI JHEPIeTHYECKUX PECypcoB M COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEpEeKHOTO OTHOIICHHUS K MPUPOIE
¥ CBOEMY 37I0POBBIO, @ TAKXKE MPHUOOPETEHHUS ONBbITA UCIIOJIb30BAHUS TIOJTYYCHHBIX 3HAHUHN
JUISl TIPUHATHAS TPaMOTHBIX PEIICHUA B CHUTYallUsX, CBS3aHHBIX C XUMHUYECKUMU
SIBIICHUSIMH.

B yue6Gnom miaHe cpemnero oOiero o0pa3zoBaHus MpeaMeT «XUMHUs» 0a30BOr0 YpOBHS
BXOJUT B COCTaB MpeAMETHON 00nacTu «EcTecTBeHHO-HAyYHBIE TPEAMETHI.

OO1ee 9ncio 4acoB, OTBEACHHBIX AJISI M3YUYCHHs] XMMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBanus, cocrapisieT 68 yaco: B 10 kiacce — 34 yaca (1 yac B Heneno), B 11
kiacce — 34 gaca (1 yac B Heneno).



COJAEPXKXAHUME OBYUEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpenMer OpraHM4ecKOM XMMHH: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B ITOIYYECHHUU
HOBBIX BEIIECTB M MaTepuajoB. TeopHs CTPOCHUS OPraHMYECKHUX coequHeHuii A. M.
bytnepoBa, e€ ocHoBHbIE Mon0KeHUd. CTpyKTypHbIE (OPMYJIbI OPTaHUYECKUX BEIIECTB.
["'omonorus, nzomepusi. XUMHUECKast CBA3b B OPraHUYECKUX COEAUHEHUSX — OJIMHAPHBIC U
KpaTHbBIC CBSI3H.

[IpencraBinenne o  KiIaccupuKalMu  OpraHMYECKUX  BemlecTB.  HoMeHknaTypa
OpraHUYECKUX COCIUHEHUM (cucTeMaThueckas) U TPUBUAIbHBbIC Ha3BaHUS Ba)KHEUIIUX
IIPEICTABUTENIEH KJIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJIBI U3YUYEHUSI BEIIECTB M UX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3laMy OpPraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HMX OCHOBE, MOJEIMPOBAHUE
MOJIEKYJI OPraHMYECKUX BEILECTB, HAOJIIOJCHUE U OMMCAHUE IEMOHCTPALIMOHHBIX ONBITOB
M0 TMPEBPAIIEHUI0 OPTAHUYECKUX BEIECTB MPU HAarpeBaHUU (TUIaBJICHHE, OOYTIIMBAHUE U
TOpEHUeE).

YrieBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKHUW pAx. MeTaH W 3TaH — NOpOCTEUIIHe
MPEACTaBUTENIN ANTKAHOB: (U3MUECKHE U XMMHYECKHE CBOMCTBA (pEaKIMK 3aMEIICHUS U
TOpPEHHUS ), HAXOXKIEHUE B PUPOAE, MOJyYCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUI psii. DTUIIEH W NPOIUJIEH — IPOCTEHIINE
IPEICTaBUTENN AITKEHOB: (PU3UUYECKUE U XMMUYECKHUE CBOMCTBA (peaKIuu T'MIpUpPOBaAHNUS,
TraJIOTeHUPOBAHMS, THUApPATALWU, OKHUCIECHUA U TOJIUMEPHU3alMHU), [OJyYeHUE U
MIPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBolcTBa (peakuus nonumepusanun). [lodyyeHne CHHTETHYECKOTO KaydyKa U pEe3UHBI.
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHM psl. AUETuieH —
OPOCTEHIINN TpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NYECKHUE M XUMHUYECKHE
CBOMCTBA (peaKkluy TUAPUPOBAHUS, TATOTCHUPOBAHUS, TUPATAIINH, TOPEHHUS ), TTOTYyUCHUE
Y IPUMEHEHHUE.

Apenbl. beHzon: cocrtaB, cTpoeHue, (puzMUecKMe M XHMHYECKHE CBOMCTBa (peakiuu
TraJIOTEHUPOBAHUS M HUTPOBAHHUA), TMOJIYy4YeHHUE U NpUMEHeHHue. Toayon: cocmas,
cmpoeHue, ¢usuyeckue U XUMU4YeCKue CeoUcmea (peakyuu 2an02eHUpoSaHus U
HUMpPOBAHUs), noayuenue u npumeneHue. TOKCUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEXKy YII€BOAOPOAAMH, MPUHAIIEHKANMMHA K PA3TUYHBIM KJIACCaM.

[IpupoaHble UCTOYHUKH YTJIEBOOPOAOB. [IpupoaHblii Ta3 U MonyTHbIE HEQTIHBIC Ta3bl.
Hedtp m e€ npoucxoxzaenue. CrocoObl mnepepabOTKM HEPTH: NEPEeroHKa, KPEKUHT
(TepMUYeCKH, KaTalIUTUYECKuil), Tupoiau3. I[IpoaykTel mepepaboTku HePpTH, HX



MPUMEHEHNE B TMPOMBINIJIEHHOCTH M B ObITy. KamMeHHBINi yroib W TPOMYKTHI €T0
nepepaboTKu.

DKCneprUMEHTAIbHBIE METOJIbI M3YUYEHHUsl BEUIECTB M UX MPEBpALICHUIN: O3HAKOMJIEHHE C
oOpasllaMu MmjiacTMacc, KaydyykoB U pe3uHbl, koiuiekuun «Hedts» u  «Yromby,
MOJICIMPOBAHUE MOJIEKYJl YTJIEBOJOPOJAOB M TaJllOT€HONPOU3BOAHBIX, TMPOBEJCHUE
IPaKTUYECKON pabOThI: MOTYYEHUE ITUICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnble 3anaumn.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJITHOTO BEIIECTBA MJIM MPOJIYKTA PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUHN).

Kucsopoacoaep:kamnue opranndeckue coelMHeHUsI

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON WM ATAHOJ: CTPOCHHUE, (PU3NUEeCKue Hu
XUMUYECKHUE CBOMCTBa (peakiuu C aKTUBHBIMM METaJIaMH, TajJOr€HOBOJAOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3U MEXIy MOJIEKyJaMHu CHUPTOB. [leiicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroatoMHbl€ CHUPTHI. IDTUICHIJUKOIbL U TIHUIEPUH: CTpOeHUE, (Quznueckue Hu
XUMHUYECKHUE CBOMCTBA (B3aMMOJCHCTBHE CO IIEJIOYHBIMU METaJJIaMU, KadeCTBEHHAS
peakiisi Ha MHOTOaTOMHBbIE CIUPTHI). JlelicTBHe Ha opraHu3Mm uyenoBeka. [IpuMeHeHue
[IIMLEPUHA U STHUJICHTIIUKOJIA.

@deHo: CTpOCHUE MOJEKYJbl, (U3NYECKMEe U XUMHYECKHE CBOWCTBA. TOKCHUYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunpl U Kemowsl. DopManbIeruj, aueTaabIerull; CTPOCHHE, (U3NUECKHE WU
XUMUYECKUE CBOMCTBA (PEAKIMU OKHUCIICHUSI U BOCCTAHOBIICHHUSI, KAUECTBEHHBIE PEAKIUN),
MOJIy4YE€HHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE TpeJeabHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAsl U YKCYCHAsi KUCIOTHI:
CTpoeHHUE, PU3NYECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBa, OOIIME NJis Kjlacca KHUCIOT,
peakuus dTepuduKanum), moaydeHue u npumeHenue. CteapuHoBasi U 0JIEMHOBAS KUCIIOTHI
KaK MPEeJICTaBUTEIN BBICIITMX KapOOHOBBIX KHUCIIOT. Mblila KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CnoxHble 2(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MapOsn3 CIOXKHBIX 3(UPOB.
Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas poJb :KUPOB.

VYrieBobl: cocTaB, KiaccuuKaiys yrieBo10B (MOHO-, TU- U MOJucaxapusl). [moko3a —
MPOCTEUIIUN  MOHOCAXapuJi: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (QU3NUYECKHE U
XUMHUYECKUe CBoOMcTBa (B3aumojaeiictBue ¢ ruapokcuaom wmeau(ll), oxucnenue
aMMHAYHBIM pacTBopoM okcuaa cepedpa(l), BoccTtaHoBiIeHHE, OPOXKEHHE TIIFOKO3bI),
HaXOXKJEHUE B MPUPOJIE, IPUMEHEHNE, Onoorndeckas poib. PorocuHTe3. PpykTo3a Kak
M30MeEp TITIOKO3BI.

Kpaxman u uemnono3a kak npupoaHbie noaumepsl. CTpoeHue Kpaxmajia U LeJUTH0I03bI.
dusznyeckue U XMMHUUYECKHE CBOMCTBA KpaxMmalja (THAPOJIU3, Ka4eCTBEHHAs PEaKIHs C
HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB W HMX MPEBPAICHUN: MNpPOBEACHUE,
HAOJIIOICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB, KAYECTBECHHBIC




peaKIMy OJJHOATOMHBIX CIIUPTOB (OKKCIIeHHe 3TaHoa okcuaom Meau(ll)), MHOroaToMHBIX
CIUPTOB (B3auMOJIeicTBUE ruiepuHa ¢ rugpokcuioM meau(ll)), anpaernaos (okuciaeHue
aMMHa4HbIM pacTBOpoM okcuaa cepedpa(l) u rugpoxcumom memu(ll), B3aumosericTeue
Kpaxmajia ¢ MOJIOM), IPOBEJICHUE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnbie 3anaumn.

Boruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuud (Macchl, 00bEMa, KOJIUYECTBA
MCXOJITHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJIHOT'O U3 UCXO/IHBIX BEIIECTB WJIA MPOIYKTOB PEAKIIUH).

A3oTcoaeprkaime OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHuveckue coeauHeHus. @Dundyeckue u
XUMHUYECKUE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buonornyeckoe 3HaueHHe
aMuHOKHUCIOT. [lentusl.

benku kak mpupoOJHbIE BBICOKOMOJEKYJSIpHbIE coenuHeHusd. [lepBuuHasi, BTOpuU4Hasi U
TPETUYHAsI CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMAPOIMU3, IEHATYpPALHS,
KAueCTBEHHbBIC PEAKIINU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEIIECTB M WX IPEBpAllCHUI: HAOIIOACHUE U
OTHCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MPU HarpeBaHUU, 1BETHbHIC
peakiuu O0eIKoB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIC TIOHSITUSI XUMUM BBICOKOMOJICKYJISIPHBIX COCIWHEHHUI: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIUMEPHU3ALINN, CPEAHSS MOJIEKYJIsipHast Mmacca. OCHOBHBIE
METOAbl CHHTE€3a  BBICOKOMOJEKYJISPHBIX  COCOUHEHHM —  TOJMMEpH3alus U
MOJINKOH/ICHCALIHSL.

DKCNepUMEHTAIbHBIE METOJIbI U3y4YEHHUs BELIECTB M HUX MPEBpPALICHUN: O3HAKOMJIEHHUE C
o0pa3lamMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.
MexXnpeaMeTHbIE CBSI3HU.

Peanuzanus MexXnpeIMETHBIX CBS3€Wd MPU U3yUYEHUU opraHumdyeckor xumuu B 10 kiacce
OCYULIECTBJISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHN, TaK U
MOHSATUM, SIBJSIOIINXCSI CUCTEMHBIMH JJISI OTJICNIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TMOHSATHS: SIBIIEHWE, HAay4HbIA (PakT, TUMoOTe3a, 3aKOH,
TEeOpHUsl, aHajdu3, CUHTE3, Kiaccudukaius, NEPUOJUYHOCTb, HAOJIOJCHHE, WU3MEpPEHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®du3zuka: MaTepusi, JHEPrHsi, Macca, aTOM, PJIEKTPOH, MOJIEKYJa, JHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TE€NO, OOBEM, arperarHoe COCTOSHUE BEIIeCTBa, (PU3NYECKUE BEIMUMHBI U
€AUHUILIBI UX U3MEPEHHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BeIIEeCTB B OpraHu3Me, (POTOCUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (O€IKU, YTIAeBOAbL, )KUPbI, DEPMEHTHI).

['eorpadusi: MuHepabl, TOpHBIE TOPOIbI, OJIE3HBIE UCKOMIAEMbIE, TOIUIUBO, PECYPCHI.



TexHonorus: IMUOICBBLIC IIPOAYKTBI, OCHOBBI PAlIMOHAIIBHOTI'O ITUTAHWA, MOKOIIIUE CPCIACTBA,
JICKAPCTBCHHBIC W KOCMCTHUYCCKUC IIpCraparbl, MAaTCpualibl N3 HNCKYCCTBCHHLIX U
CHHTCTHUYCCKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMHUECKUI 3jeMeHT. AToMm. Snpo aroma, HU30TONBL. JJEKTPOHHAs 000J0YKAa.
DHEpreTHYECKUEe YPOBHU, IOMYPOBHH. ATOMHBIC opOWTanmu, S-, P-, d- 3JIEMEHTHI
Oco0OeHHOCTH paclpeeieHus YJICKTPOHOB M0 OPOUTANIIM B aTOMax JJIEMEHTOB TMEPBBIX
YETBIPEX MEPUOA0B. DIICKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

[Tepuomnueckui 3axkoH u Ilepuommyeckas cucremMa XUMUAYECKUX diemeHtoB [[. .
MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA M llepuoandeckoil CUCTEMbl XMMHUYECKHUX
anementoB JI. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHUSI CBONCTB XHMMHMUYECKHUX OJJIEMEHTOB W 00pa3yeMbIX HUMH
MPOCTBIX W CIIOXKHBIX BEUIECTB IO TpynnaM M MEpUOoJiaM. 3HAYECHHUE IEPUOIUYECKOTrO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BellecTBa. XHUMHUYECKAsl CBS3b. BUABI XUMHUYECKOW CBSI3U (KOBAJICHTHAs
HEMOJsIpHAsE M TOJIIpHAs, WOHHAsA, MeTauinueckas). MexaHu3Mbl O00pa30BaHUS
KOBQJICHTHON XMMHUYECKOU CBsI3U (OOMEHHBIM U JOHOPHO-aKIENTOpHBIN). BomopoaHas
CBSI3b. BaneHTHOCTh. DNEKTPOOTpULATENbHOCTh. CTeNEHb OKUCICHUS. VIOHBI: KAaTUOHBI U
AHUOHBI.

BeniectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAUINYECKOW PEIIETKHU.

[TonsTe 0 nucnepcHbIX cucremax. VICTUHHBIE U KOJUTOMIHBIE pacTBOpBl. MaccoBast 107
BEIIIECTBA B PACTBOPE.

Knaccudukanusa Heopranudeckux coenuHeHuil. HomeHknaTypa HEOpPraHMYECKHX
BelIECTB. ['eHeTHUeCcKkas CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKAIIMNX K PA3ITMYHBIM
KJIaccam.

Xumuueckas peakuus. Kraccupukanuss XUMHUYECKUX pPEaKlUid B HEOPTraHWYECKOW U
OpPraHM4YeCcKON XHMMHHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB, 3aKOH COXpPAaHEHUS H
MPEBpAIICHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3MyHbIX (akTopoB. OOpaTHMbIE pEaKIuu.
Xumuueckoe paBHoBecue. DaKTOPHI, BIUAOIINE HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
[Tpunuwmn Jle [laTenbe.

DnekTpoiautuueckas auccouuanuss. CuiibHbIe W clla0ble AJIeKTpoJuThl. Cpela BOJHBIX
pPacTBOPOB BEMIECTB: KUCas, HEUTpaabHasl, IIEJIOYHAS.
OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.



DKCIepUMEHTaIbHbIE METOAbl M3YyUEHHS BEIIECTB U WX MPEBPAILCHUI: JAEMOHCTpalUs
tabmmn  «Ilepuogmueckas cucrema xumudeckux osnemeHtoB JI. M. Menneneeay,
U3y4eHUE  MOJeNed  KPUCTAUIMYECKUX  PEHIETOK, HaONIoJeHHe W ONUCaHue
JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3liokKEHUE MEPOKCHAA BOIOPOJa B
MPUCYTCTBUM KaTalln3aTOpPa, OIPEIEICHUE CpPEIbl PAacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIIBHOTO WHIUKATOpPA, PEAKIMM HMOHHOTO OOMEHA), MPOBEACHUE MPAKTUYECKOU
paboThl «BimsiaMEe pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN.

Pacuérurle 3amaqn.

Pacué€rel 110 ypaBHEHUAM XUMUYECKUX PEAKIUI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pPacu€Thl C HCIOJIB30BAHUEM MTOHATHUS «MACCOBAS JOJISI BEIIECTBAY.

Heoprannyeckasi xumust

Hemeraiuiel.  Ilonoxxkenue HemerammoB B llepuoandeckoil cuUCTeME XHMUYECKUX
anemenToB J[. . MenpeneeBa 1 0COOEHHOCTH CTpOoeHUsI aToMOB. DuU3nyecKkue CBONWCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETaUIOB (HAa MpuUMepe KHUciopojna, cepbl, ¢ocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBAa BAXKHEHIIMX HEMETa/IOB (TajoreHoB, cephl, azora, (ocdopa,
yraepoja U KpPeMHHUs])) U UX COCAMHEHHM (OKCHIOB, KHCIOPOJCOACpPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCTUHEHHH).

[IpuMeHEeHNE Ba)KHEVIINX HEMETAIIIOB U KX COEUHEHHUI.

Meramisl. [lonoxenne metamnoB B [lepuoanyeckoit cucremMe XMMAYECKAX 3JEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX OOOJOYEK aTOMOB METAILIOB.
O6mue (usnyeckue cBoicTBa MeTauioB. CIlaBbl METaUIOB. DJIEKTPOXUMHYECKUN Pl
HaIpsKEHU METaJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWUINUX METAUIOB (HATpUM, Kajauil, KajdblUi, MarHuu,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO01ue crocoObl nosyuyeHus MeTayioB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.
OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHUsI BEIIECTB M UX MPEBPALCHUN: H3y4YEHHE
KOJUIEKITUU «MeTauibl ¥ CIJIaBbl», 00pa3Il0B HEMETAIOB, PEIICHUE YKCIIEPUMEHTATIBHBIX
3a1a4, HaOJIOJCHUE U OMNKHCAaHUE JIEMOHCTPALIMOHHBIX U JIa0OPaTOPHBIX OMBITOB
(B3aMMOJCICTBUE TUIPOKCHUJIA ATIOMUHUS C pPAcTBOpaMU KHUCJIOT U  IIEJIOYEH,
KaueCTBEHHbBIC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemecTBa Wi 00BbEMA Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WIh 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, Pacu€Thl MacChl
(0OBéMa, KONMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CIW OJHO M3 BEIIECTB HMMEET
MPUMECH.

XUMUA 4 KU3Hb

Ponp xumum B o06ecriedeHur 3KOJIOTHYECKOM, DHEPreTUUECKON 1 MUIIEBON 0€30MacHOCTH,
pa3BUTUM MEIUIIMHBL. [IoOHATHE O HAYYHBIX METOJIaX MO3HAHMS BEIIECTB U XUMHYECKUX
peaKiuu.

[IpencraBnennst 00 OOMMX HAyYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TOJTYYEHUS
BA)KHEUIIINX BEUIECTB.



YenoBek B MHUPE BELIECTB M MAaTEPUAIOB. BAXXHEMIIME CTPOUTENIbHBIE MAaTEPHUAIIbL,
KOHCTPYKIIMOHHBIE MaTEPHabl, KDACKH, CTEKJIO0, KEPAaMUKa, MaTEPUabl IS dJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHMUECKUE U MUHEPAIbHbIE YIOOPEHMUSL.

XAMHSL W 370pOBbE YEJIOBEKA: IPABWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBwiia 0€30IacCHOrO HCIIOJIB30BAHMS IPENapaTroB OBITOBOM XMMHUHU B IOBCEIHEBHOM
KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXNpeIMETHBIX CBA3EH MPU U3YYEHUH OOIIEH M HEOPraHMYEeCKONM XMMUU B
11 kyacce OCyIIECTBIIIETCS U€pe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
IOHATAM, TaK M TMOHATHM, SBISIIOIIMXCS CUCTEMHBIMH JUI OTAENIBHBIX IPEIMETOB
€CTCCTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEeHHO-HAyYHbIE TOHATHSA: HAy4dHbIM (akT, rumores3a, 3aKOH, TEOPHS,
aHaJln3, CHUHTE3, KiIaccuukamusi, MNEepUOJUYHOCTb, HAONIOEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHHE.

@usuka: mMaTepus, JHEPrus, Macca, aroM, JJIEKTPOH, NPOTOH, HEWTPOH, MOH, U30TOII,
pPaiMOaKTUBHOCTb, MOJIEKYJIA, JHEPreTHUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe€ COCTOSIHUE BEIIECTBA, (PM3MUYECKUE BEIMYMHBI U €AMHUIIBI MUX H3MEPEHMS,
CKOPOCTb.

buonorust: kieTka, OpraHumsM, 3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMHHbI, OOMEH BEILLIECTB B OPraHU3Me.

["'eorpadus: MuHepabl, TOpHBIE TOPObL, OJIE3HBIE UCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHWYICCKasA IIPOMBINIJICHHOCTD, MCTAJLIIYpPIrus, IIPOU3BOACTBO
CTPOUTCIIbHBIX MaTCpHualIoB, CEIBbCKOXO03SMCTBECHHOC IIPpONU3BOACTBO, MU CBas
IMPOMBINIJICHHOCTD, (bapMaL[eBTI/I‘ICCKaSI IMPOMBINIJICHHOCTD, IMPOU3BOACTBO

KOCMCTHYCCKUX nperaparos, IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpualioB,
QJICKTPOHHAS IMPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.



[NIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA ITPOI'PAMMBLI 110 XUMHUMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHSI OOYHarOIIMMUCS
nporpaMm cpenHero oOmiero oOpa3oBaHMsl (JJMYHOCTHBIM, METANpEAMETHBIM U
npeaMeTHbIM).  HaydHo-MeToauueckol OCHOBOWM i pa3pabOTKA  IUIAHHPYEMBIX
pPE3yNbTATOB OCBOEHHUS MPOrPAMM CPEIHEro OOIIEero 0Opa3oBaHUs SIBISETCS CHUCTEMHO-
JEATEIIbBHOCTHBINA MOIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IEATEIIBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOCHHUS MpeaMera «XUMHUsS» Ha YPOBHE CpeIHero o0miero oOpa3oBaHUs
BBIJICTIEHBI CJIEIYIOIINE COCTABIAIOIINE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCUUCKON TPa)KJaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEIICHHIO;

HAJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKJICHHW JUMYHOCTH HA OCHOBE KIIFOYEBBIX
LHEHHOCTEN U HCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBAThCS B CBOEU AEATENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMHA YCTAHOBKAaMHM, MPUCYIIMMH LIEIOCTHOW CHCTEME XUMHUYECKOIO
00pa3oBaHus;

HaJIM4YME NPaBOCO3HAHUS 3KOJIOTMUECKOW KYJIbTYPhl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE TJIaHbI.

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHMS NpeaMeTra «XHUMHsD» JOCTUTAOTCS B EIUHCTBE
yu4eOHOW M BOCHUTATENIBHOM JIE€ATEIbHOCTH B COOTBETCTBUU C TyYMaHUCTHUECKHUMHU,
COLIMOKYJIETYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU M HJI€aJaMU POCCUHCKOIO
TPAXKJAHCKOrO 0OIEeCTBa, MPUHATHIMU B OOILIECTBE HOPMAMM U TpaBUJIaMHU TOBEACHMUS,
CIOCOOCTBYIOIIMMHU ~ TMPOLIECCAM  CaMOIIO3HAHUSI, CaMOpPa3BUTHUSI U  HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU 00YyUaIOLTUXCS.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOEHUS NMpeAMETa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITa MMO3HABATEIbHOW M MPAKTUYECKON AEATENBHOCTH OOYYaIOIIMUXCS MO peanu3aluu
IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUA:

OCO3HaHHUs 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U ITPaBOMIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax W NpaBUiIaX MEXJIMYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW EATEIBHOCTH MPHU CO3JaHUH YUYEOHBIX IPOEKTOB,
peleHny Y4eOHbIX U TTO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUECKHUX KCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI APYTUX
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB yUeOHOU 1€ITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS



LEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY KM HAy4YHOMY HACIIEIUIO OTEYECTBEHHOMN
XUMUU;

yBaXEHUSI K MPOIECCY TBOpUYECTBAa B OOJACTH TEOPUM M MPAKTHUUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOrO, 4YTO JOCTH)KCHUS HAYKHM €CTh pe3yJbTaT JIATEIbHBIX
HAOJIIOICHUM, KPOMIOTJIMBBIX AKCIIEPUMEHTAIBHBIX MMOMCKOB, MMOCTOSIHHOTO TPy/Aa YUYEHBIX
U TIPAKTUKOB;

UHTEpECAa W T03HABATEIbHBIX MOTHBOB B IMOJIYYEHUHM M TMOCIEAYIOIIEM aHaJIu3e
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalldd, CBSI3aHHbIE C XUMHYECKHUMH SIBJICHUSIMH, H
IPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEJICHWE W TOCTYIIKM CBOHMX TOBAapHILEH C MO3ULUHN
HPaBCTBEHHBIX M MMPABOBBIX HOPM M OCO3HAHUE MOCJEICTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHUs LEHHOCTEH 310poBOro M Oe3zomacHOro oOpasa KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
coOrocHNs MpaBWJl OE30MacCHOr0 OOpalleHMs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOMU
YKW3HU U B TPYIOBOU JIEATEIHHOCTH;

NOHUMAaHUsl UEHHOCTH MPaBWI WHIMBUIYAIbHOTO M KOJUIEKTUBHOIO O€30M1aCHOIO
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFOAEH;

OCO3HAHUS TOCJIEJICTBUM M HENPUATHUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIA,
HApKOTUKOB, KYpEHHS);

S) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-UCCIEIOBATEIbCKON JI€ATEIbHOCTH,
00I1IeCTBEHHO T0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWHM NPAKTHUUYECKUX 3a7ad COLHUAJIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3YYEHUIO Mpodeccuil pa3IuyHOro poia, B TOM YHCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HaHHI M0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBHUIYAJIbHOW TPACKTOPUU OOpa30BaHUs,
Oynymieil npodeccun W peaausaluud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00I111eCTBa;
6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKH 11€JIECO00PA3HOr0 OTHOLIEHUS K MPHUPO/IE, KAaK UICTOYHHUKY CYLIECTBOBAHMS
’KU3HU Ha 3eMJIc;

NOHUMAaHUS [I00ATBHOTO XapakTepa IKOJIOTMUYECKUX MPoOJieM, BIUSHUS YKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLIMATIBHOMN CPEJIb;

OCO3HaHHUsI HEOOXOAMMOCTH UCIIOJIb30BAHUS JOCTHXKEHUH XUMUHU JJIs1 pELICHHUs] BOPOCOB
palMOHAIILHOTO MPUPOAOTIOIb30BaAHNUS;



AKTUBHOTO HETMPUATHS JCUCTBUHN, MPUHOCIIINX BPEI OKpPYXKAIOMEH MPUPOTHON Cpeje,
YMEHUS IPOTHO3UPOBATH HEOJIarONpUsITHHIE HKOJIOTHYECKHUE MTOCJICACTBHUS
NpeANPUHUMAEMBIX JEHCTBUHN U TPEAOTBPAIATh UX;

HaJU4YUsl Pa3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, SKOJOTMYECKONM KYJIbTYpPhI, OIbITA
JEATEIIBHOCTH SKOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEIILHON, KOMMYHUKATUBHOW W COITMAIBHOU TMPAKTHUKE, CTIOCOOHOCTH U YMEHUS
aKTUBHO MTPOTUBOCTOSITH UACOJIOTHH XeMopoOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTHUKY;

MOHUMAHUS CHENMUM(UKNA XUMHUW KaK HayKd, OCO3HaHUs €€ poid B (HOpPMHUPOBAHUU
pPaAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’)XKalollleM MHUpE KaK O €IWHCTBE IMPHUPOJbI W YejJOoBEKa, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U PEIICHUHU MPOOJIEM COXpaHESHHS IIPUPOTHOTO PABHOBECHS;
yOEeXAEHHOCTH B OCOOOW 3HAUMMOCTH XUMHUU JJIsI COBPEMEHHOM IMBWIM3ALMU: B €€
T'YMAaHUCTHYECCKOW HAIPABICHHOCTH W BaXXHOWM pOJIM B CO3JaHUM HOBOW 0a3bl
MaTepUalbHOW KYJBTYPhI, PCIICHHH TJOOAIBHBIX IPOOJIEM YCTOMYHMBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, SHEPIETUUCCKOM, IMUIIIEBOM U AKOJOTHUUECKON OE3011aCHOCTH, B
Pa3BUTUM MEJUIMHBI, OOECIICUCHHH YCJIOBUH YCIICIIHOTO TpyJa M OSKOJOTHYECKU
KOM(OPTHOM KU3HU KaXKJIO0TO YIeHA OOIECTRA;

CCTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB ITO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIH30BaTh MOJydacMble 3HAHUS
JUIS aHau3a W OOBSCHEHUS SBIICHHM OKPYXKAIOIIero MUpa M IMPOUCXOIAIHNX B HEM
W3MCHCHHH, YMEHUS JIeJaTh 00OOCHOBAHHBIC 3aKIIOUCHUS Ha OCHOBE HAyYHBIX (DAKTOB U
UMEIOIINXCS JaHHBIX C IICJIBIO TIOJYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIILHO UCIOJIB30BaTh XUMUYCCKHE 3HAHUS TSl PEIICHUS MPoOIeM
B peaJIbHBIX JKM3HCHHBIX CUTYAIUAX;

HWHTEpeca K TTO3HAHUIO U UCCIIE0BATEILCKOM e TEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUW IO XWMHH B COOTBETCTBHH C >XKM3HCHHBIMHU
MOTPEOHOCTIMU;

UHTEpeca K OCOOGHHOCTSM TpyAda B pa3au4HbIX cdepax mnpodeccnoHaTbHON
JeSATEIIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yJabTaThl OCBOSHHUS YydeOHOTO mpeaMera «XWMHUS» Ha YpPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE 711 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCA MEXIUCHUILUTMHAPHBIC
(MexXTpeaMEeTHbIE) OOIICHAYYHbIC TIOHATHS, OTPAKAIOIIUME IIEJIOCTHOCTh HAy4YHOU
KapTUHBI MUpPa U CreU()UKY METO/IOB IMMO3HAHMS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKax
(MaTepusi, BEIIECTBO, DHEPTHs, SBIICHHUE, MPOIECC, CUCTEMA, HAYYHBIA (PaKT, MPUHITHII,



TUMO0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsl, MCCIEJOBaHHE, HAaOMIOJCHHE, HW3MEpPEHUE,
DKCIIEPUMEHT U APYTHE);

yHUBEpCalbHble  ydeOHble  JelcTBUS  (TMO3HABaTEJIbHBIE, KOMMYHUKATUBHBIE,
peryisiTuBHbIE), oOecreunBaronye (opMUpOBaHUE (YHKIMOHATBHOW TPAaMOTHOCTU H
COIMAIbHON KOMITETEHIIUU 00YYaIOIUXCsl;

CIIOCOOHOCTh ~ OOYYarONIUXCsl  WCIIOJIb30BaTh ~ OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUSA U YHUBEPCAJIbHbIC y4eOHBIC JACHCTBUS B MO3HABATEIBbHOU U
COIMAJIbHON MTPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU YYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSAMU.

OBJjaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMM:

1) 6a3oBbI€e JIOrHYECKHE T1eHCTBHUS:

CaMOCTOSITeNIbHO (POPMYJIUPOBATh M aKTyaJIU3UPOBaTh MpPOOJEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

ONpPEACNISITh e JEATeIIbHOCTH, 3a/iaBasi MapamMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTBH PE3YJIbTaThl ICSITEIHLHOCTH C TOCTaBJIECHHBIMU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOIO MBILIIJIEHUS — BBIACHATH
XapaKTEepHbIE NPU3HAKKM TOHATUA W YCTAaHABIMBAaTh WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUS JIJIs1 OOBSICHEHUSI OTACIbHBIX ()aKTOB U SIBIICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIAaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEAKITUH;
YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;
CTPOUTH JIOTUYECKHUE PACCYXKJEHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO AaHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH UM TPOTUBOPEYUST B  pPacCMATPUBAEMBIX  SIBJICHUSX,
GbopMyIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCe MO3HAHUSI, UCTIOIb3YEeMbI€ B XUMUU CUMBOJIMYECKHUE (3HAKOBHIC)
MOJIEIH, MPeoOpa3oBbIBaTh MOJCIbHBIE MPEACTABICHUS — XUMUYECKUU 3HAK (CHUMBOJI)
DJIEMEHTa, XUMH4YecKass (QopMylia, YpaBHEHHE XMMHUYECKOW PEAKIMU — TPH PEIICHUU
y4eOHBIX TI03HABATEIbHBIX M MPAKTUYECKUX 3aj/lad, MPUMEHSATh HA3BaHHBIE MOJICIbHbBIC
MpEACTaBICHUSI JUISl BBISABICHUS XapaKTEPHBIX MPU3HAKOB H3y4YaeMbIX BEIIECTB U
XAMHUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BATEIbCKUE eliCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;
dbopMmynMpoBaTh IEIW W 3aJaud  HKCCICAOBAHMS, WCIOIB30BaTh IOCTABICHHBIE U
CaMOCTOSTENIbHO C(POPMYIUPOBAHHBIE BOINPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS M
OCHOBBI 111 (DOPMUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIaJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEACHUS YUYEHHUYECKUX
HKCIIEPUMEHTOB, COBEpIIEHCTBOBATh yMEHUS HAOMIOAATh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MTPOTHO3UPOBATH €T0 Pe3yibTar, PopMyInpoBaTh 000OIIEHUS U BHIBOJIbI
OTHOCHUTEJIBLHO JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIMN
OTUY€T O MPOJICIIaHHOMN PabOTE;



npuoOpeTaTh OMBIT YYEHWYECKOW WCCIICIOBATEILCKOW M TPOEKTHOW NESITEIbHOCTH,
MPOSIBJISITH CITIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TOWMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JINYHbIX METO/IOB MO3HAHUS.

3) pabora ¢ nundopmanueii:

OpUEHTHUPOBAThCA B PA3NUYHBIX HMCTOYHUKAX HWHOOpMAIMK (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE MocoOus, pecypchl HMHTepHETA),
aHAMM3UPOBATh WH(OPMAIMIO PA3THYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTHICCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3aMpOChl U MPUMEHSATH pa3UYHbIE METOJbl MPU IOUCKE U OTOOpe
uHbOpMaIuu, HeOOXOIMMOM JIJTS BHITTOJTHEHHSI YICOHBIX 3a71a4 OMPEICIEHHOTO TUTIA;
pUOOpETaTh OMBIT UCIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMy MpeacTaBieHus nHGopManuu (CXeMbl,
rpaduku, AMarpaMMmsl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCIIOJIB30BaTh HAYYHBIM SI3bIK B KA4eCTBE CpPEACTBA MpU padoTe € XUMHUYECKOU
uHpopMaIen: TPUMEHIThL MEXIpeaMeTHbIe (hU3UYECKre U MaTeMaTUYECKue) 3HaKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MPE0OPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.
OBJiaieHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMH /1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbl B XOJ€ AHANOora W/uiu JTUCKYCCHUH,
BBICKA3bIBaTh HJCH, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBIMOJHECHUS
MPEJIOKEHHOW 3a1a4H;

BBICTYIIaTh C IPE3EHTAUHUEN PEe3yJIbTaTOB MO3HABATEIBbHOW NESITEIbHOCTH, MOJTYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPHU BBINOJTHEHUU XUMHUYECKOTO
AKCIEPUMEHTA, MPAKTUYECKOU pabOThI MO UCCIIECIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzaiuu yaeOHOro npoekTa u (GopMyJIMpoBaTh BEIBOJBI MO PE3yIbTaTaM MPOBEAEHHBIX
WCCJIEIOBAHUM ITyTEM COTIIACOBAHUS TTO3UIIUI B X0J1€ 00CY X IACHHS 1 OOMEHa MHEHUSMH.
OBJiaieHne YHMBEPCATbHBIMH PEryJSTHBHbIMU ACHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAHUPOBATh M OCYILIECTBIISITH CBOIO IMO3HABATENIBHYIO NIESITEIBHOCTD,
ompenensiss e€ Mead W 3aJayd, KOHTPOJMPOBATH W TIO Mepe HeoOXOAMMOCTU
KOPPEKTUPOBATh TMpeJIaraéMblil aJrOPUTM JACHCTBUN TPHU BBITIOJIHEHUH YYE€OHBIX U
UCCJIEIOBATENLCKUX 3aJ1ad, BHIOMpATh HamOosiee d(P(GEKTUBHBIM CIOCO0 MX PEIICHUS C
Y4ETOM MOJIyYEHUS HOBBIX 3HAHUH O BEHIECTBAX U XUMHUUYECKUX PEaKLIUSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb CBOEH JIEITENBHOCTM Ha OCHOBE CaMoOaHaln3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHbIE Pe3yNIbTaThl OCBOCHUS Kypca «Oprannyeckast XuMush» OTPaKaroT:



c(hOpMUPOBAHHOCTh TPEACTABICHUN O XWUMHUYECKOW COCTABJISIIOIIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUPA, POJIM XMMHH B TIO3HAHUM SIBJICHUN TPHUPOBI, B (OPMHUPOBAHUU
MBIIIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIst
pelieHusl MPaKTUYECKUX 3a7a4 M AKOJOTMYECKM OOOCHOBAHHOI'O OTHOUIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CPELE;

BJIAJICHUE CUCTEMOW XHMMHYECKMX 3HAHMM, KOTOpas BKIIIOYAECT: OCHOBOIIOJArarolue
NOHATUA (XUMUYECKUN DJEMEHT, aToM, DJJEKTpPOHHas o000JOoYka aToMa, MOJeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPUIIATEIILHOCTh, XHUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTas M COKpallléHHas1), MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00BEM, YIJIIEpOIHBIN
cKelneT, (PyHKIMOHANbHAS TPYMIa, paJIuKall, U30MEPHUsI, ©30MEPHI, TOMOJIOTUYECKHUMA PSIII,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEpKAIIUE COCAMHEHUS, MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAWHEHHUSI); TEOPUU U 3aKOHBI
(Teopust cTpoeHusi oprannyeckux BemectB A. M. BytnepoBa, 3aKOH COXpaHEHHUs] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XMMUU; MUPOBO33PEHUYECKHUE 3HAHUA,
JIe)KAIIME B OCHOBE IMOHUMAHMUS NMPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJIICHUM,
(aKTOJOTMYECKHE CBEIECHHS O CBOMCTBAaX, COCTAaBE, INOJY4YEHHMH M O€30MMacHOM
UCIIOJIb30BAHUU BAKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY © MNPAKTHUYECKOU
JIESTEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTepHbIC MPU3HAKU TOHITHH, yCTaHABIUBAThH
X B3aMMOCBSI3b, HCIIOJb30BATh COOTBETCTBYIOIIME IIOHSTHUA TPU OMUCAHUU COCTaBa,
CTPOEHHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMUYECKYIO CHUMBOJIUKY [IJISi COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOM) (GopMyll OpraHUYeCKHX
BCIIECTB W YPaBHEHUW XWMHUYECKUX PEAKLMH, H3rOTABIMBATH MOJEIU MOJIEKY
OPTaHUWYECKUX BEIIECTB I WMIUIFOCTPAMM MX XUMHUYECKOrO M TPOCTPAHCTBEHHOTO
CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHUM yCTaHABIMBAThH MPUHAJICKHOCTh U3YYCHHBIX OPraHUYECKHUX
BEII[ECTB 0 WX COCTaBYy M CTPOCHHUIO K OMpPENeNEHHOMY KJacCy/TpyIIe COeIWHEHUN
(YrieBoJopoabl, KHCIOPOA M a30TCOAEpKAUIME COCOUHEHUS, BbICOKOMOJEKYIISIPHbBIE
COCIWHEHMs), NaBaTb MM Ha3BaHuA MO cucrteMatuueckoi HomeHknatype (IUPAC), a
TaK)X€ MPUBOJUTH TPUBUAIBHBIC HA3BaHUS OTICIBHBIX OPTaHUYECKHUX BEIIECTB (ITHUJICH,
MPOTUJICH, alleTHUJICH, STUJICHTIIMKOIb, TIUIEPUH, (eHol, hopMalibIeTHl, aleTalbIer I,
MypaBbHHAsi KHUCJIOTa, YKCYCHasi KUCJOTa, OJIEMHOBAas KHCIJIOTa, CT€APUHOBAs KHUCIOTA,
TII0K03a, GPYKTO3a, Kpaxmall, eJIII0103a, TIIUIUH);

c(hOPMUPOBAHHOCTh YMEHHUSI OMPEACNATh BUIbI XUMHUUYECKOM CBSI3M B OPTraHUYECKUX
COeAMHEHUSIX (OAMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJOXKEHUS TEOPUU CTPOEHHUS OPTaHHMYECKUX
BemecTB A. M. BytiiepoBa i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
Y CTPOCHMS; 3aKOH COXPAHEHHUSI MAaCChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTpOeHUe, (Qusznueckue u
XMMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTEIEH pPAa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIECTB (METaH, ATaH, STUJICH, IPOIUJIEH, alleTuiieH, Oyraauen-1,3, metunOyraauen-1,3,



O€H30J1, METaHOJ, 3TAHOJI, STUJICHTIIUKOJIb, TTIMLIEPHH, (PEHO, alleTanbIeru1, MypaBbuHas
U YKCyCHas KHCIIOTBI, TIJIFOKO3a, KpaxMmaj, IeJUI0J03a, aMUHOYKCYCHas KHCIIOTa),
WJUTKOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKJIY HUMH YPAaBHEHUSIMH COOTBETCTBYHOLIUX
XUMHUYECKUX PEAKIINM C UCTIOIb30BAaHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTh HCTOYHUKHU YTIIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOIHBIN Ta3, YToib), CIOCOOBI UX MEPepabOTKU U MPAKTUIECKOE MPUMEHEHUE
IPOAYKTOB NEPEPabOTKY;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS IO XHUMHYECKUM YpaBHEHUSIM
(Macchl, 00OBEMA, KOJMYECTBA HCXOJHOTO BEIIECTBA WA NPOAYKTAa PEAKIUU I10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOIO U3 MCXOJHBIX BEUIECTB WJIU MPOAYKTOB
peaKkiun);

c(hOpMUPOBAHHOCTh YMEHUN BJIAJCTh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, WCIOJB3YEMbIX B XHMHUHU IPU W3YyUYCHUM BEIIECTB U XUMHUYECKUX SIBJIICHHUU
(HabnroieHHe, U3MEpPEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJb30BAaTh CHCTEMHbIE
XUMUYECKUE 3HAHUS I MPUHATHSA PEUICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIMSX,
CBSA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUIa MOJIb30BAaHUS XUMHUYECKON MOCYJIO0U U
1a00paTOpHbIM 00OpYJOBaHMEM, a TaKXKe MpaBuia OOpalleHHus C BeleCTBaMU B
COOTBETCTBUU C UHCTPYKLHSAMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;
c()OpMUPOBAHHOCTh YMEHUI IUIAHUPOBAaTh M BBINOJHATH XUMHYECKUH HKCIEPUMEHT
(mpeBpaleHusi OPraHuYeCKUX BEIIECTB IPU HArPEBAHUH, MTOJTYUYEHUE STUIIEHA U N3YUEHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIUM OPTaHUYECKUX BEILECTB, JCHATypalus OEJIKOB MpH
HarpeBaHUM, LIBETHbIE pPEaKUMH OENKOB) B COOTBETCTBUM C IPABWIAMU TEXHUKH
0e30macHOCTH TpH OOpalleHWH C BEIIECTBAMM U JIA0OPATOPHBIM O00OPYIOBAaHUEM,
NPEACTaBIATh PE3YNbTaThl XMUMHUYECKOTO SKCHEpUMEHTa B (hOpME 3alucu YpaBHEHUU
COOTBETCTBYIOIIMX Peakuuii U (hOpMYIUPOBATh BHIBOJIbI HA OCHOBE ATHX PE3YJbTATOB;
c(OpPMHUPOBAHHOCTh YMEHHMM KPUTHUECKH aHAJIW3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
[OJly4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoil mHpopMmanuu, WHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOAATh MpaBUia JKOJOTMYECKH I1eJ1eco00pa3Horo
NOBE/IEHUSI B OBITY U TPYJOBOW NEATEIBHOCTU B LEJSIX COXPAHEHHS! CBOETO 3/10pPOBbS U
OKpY)KaroIEeW IPUPOJHON CpeAbl, OCO3HABAaTh OIIACHOCTh BO3JICMCTBUS HAa KUBBIC
OpPraHW3Mbl ONPEIECIEHHBIX OPTraHUYECKUX BEIIECTB, NMMOHUMAas CMbICT Tokaszarens 1K,
NOSICHATh Ha TMpUMEpax CrocoObl YMEHBIIEHHS W MPEJOTBPAILCHUS HX BpPEIHOIO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIs OOy4aroluXcsl ¢ OrPaHUYECHHBIMH BO3MOXXHOCTSIMHU 3/I0pPOBbS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUM;
JUISL CIenbIX M ClIabOBHUIAIIMX OOYYalOlUMXCS: YMEHHUE MCIOJIb30BaTh peiabeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHul JI. bpaiins ayis 3anucu XuMudeckux Gopmyi.

11 KIIACC



[IpenMeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas uW HEOopraHUuecKas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O XHWMHYECKOW COCTABISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUPA, POJIM XMMUU B MO3HAHUU SBJICHUM MPUPOJIBI, B POPMUPOBAHUU
MBIIICHUS U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIJIst
pelieHusl MPaKTUYECKUX 3a/7a4 M IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOMN Cpeie;

BJIAJCHUE CHUCTEMON XMMHYECKHUX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliue
HOHATHUS (XUMHUCCKUH DIIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIA ATOMOB,
MOH, MOJIEKyJIa, MOJb, MOJISIPHBI OOBEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHHOCTD,
CTCTNCHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJCHTHAs, HMOHHAs, MeETaJUInyecKasl,
BOJIOPOJHAs), KpUCTAIMYECKass pEmETKa, THUIBl XHUMHUYECKUX pEaKIHii, pacTBop,
ANEKTPOJUTHI,  HEAIEKTPOIUTHI,  DJIEKTPOJIUTHYECKAss  JUCCOLUAlMSA, OKHUCIHUTEb,
BOCCTAaHOBUTENb, CKOPOCTh XUMHUYECKON pEaklnu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpUSl DIIEKTPOIUTHYECKOW JuccolMalnuu, mnepuoandeckuii 3akon J[. M.
MenneneeBa, 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHUS WU TPEBPAIICHUS
SHEPrUM MPU XUMHUYECKHUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMEe B OCHOBE MOHMMAaHMUS MPUYMHHOCTH MU
CUCTEMHOCTH XMMMUYECKUX SIBJICHHUH, (aKTOJOTMYECKUE CBEICHUS O CBOWCTBAX, COCTaBE,
MOJTy4YeHUHU U OE€30MaCHOM HCTOIh30BAaHIH BAXKHEUIITNX HEOPTaHMYECKHUX BEUIECTB B OBITY
U TIPAaKTUYECKOM IeATETHPHOCTH YeJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISBIATh XapaKTEpHbIE MPU3HAKU MOHITUN, YCTaHABINBATb
UX  B3aUMOCBSI3b, HCIIOJIb30BAaTh  COOTBETCTBYIOIIME TIOHATHUS TIpPU  ONUCAHUU
HEOPTaHWYECKUX BEIECTB U MX MPEBPAICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHMI HMCIOIb30BaTh XUMHYECKYIO CHMBOJUKY JUIsI COCTABIICHUS
¢dbopMyIT BEIIECTB U ypaBHEHUN XUMUYECKUX PEAKINI, CHCTEMAaTHUECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHasibHbIe Ha3BaHMs OTICIILHBIX HEOPTaHUYECKUX BEIICCTB (YrapHbId ras,
YIJIEKUCIBIN T'a3, aMMHUaK, rali€Has U3BeCTb, HEral€Has U3BECTb, MUThEBAs COJa, MTUPUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH OIPEAETATh BAICHTHOCTh U CTENIEHh OKHCIEHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHMSX PA3IMYHOTO COCTaBa, BUJ XMMHMUYECKOH CBA3M (KOBaJECHTHa,
MOHHAsA, METAJUIMYeCKas, BOJOPO/JHAsA) B COCAUHEHUSAX, TUI KPUCTAUINYECKON PEIIETKN
KOHKPETHOTO BelIecTBa (aTOMHAas, MOJIEKYJspHas, WOHHas, MEeTalJIMuyecKas), Xapakrep
CpeIbl B BOJHBIX PACTBOPAX HEOPTAaHHMUECKUX COCAMHCHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAIICKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 WX COCTaBy K OIpenenEHHOMY Kiaccy/Tpynne COeAMHEHUU (MpOCThie BEIIeCTBa —
METaJIJIbl U HEMETaJUIbl, OKCHU/IbI, OCHOBAHUS, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUIBI, COJIN);
c(OpMHUPOBAHHOCTh YMEHHUI pacKpblBaTh CMBICT Mepuogudeckoro 3akona J[. U.
MenneneeBa uW JAEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIONIYI0, OOBSCHUTEIBHYIO U
MIPOTHOCTHYECKYIO (DYHKIINH;

cOpPMHUPOBAHHOCTh ~YMEHHM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3eMeHTOB 1—4 mnepuonoB Ilepuonnyeckoil cHCTEMBl XHUMHUYECKHX



anementoB JI. . MenneneeBa, uCHoib3ys MOHITHS «S-, P-, -2IEKTpOHHBIE OpOHUTATIY,
(QHEPTeTHYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS  CBOMCTB
XUMUYECKUX DJIEMEHTOB M WX COCAMHEHUN MO nepuojaMm u rpymnmnam lleproanueckoit
cucTeMbl XuMHuueckux 3semeHnToB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIHE XUMHUYECKHE
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMMOATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3W MEXKAY HEOPraHMYECKHMMHU BEIIECTBAMU C MOMOIIBI) YpPABHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(UIMPOBATH XMUMHYECKUE PEAKIUU MO Pa3IUYHBbIM
npu3HakaMm (YUCIIy M COCTaBy PEarupyroliuxX BEIIECTB, TEIIOBOMY 3(h(eKTy peakuuw,
W3MEHCHHUIO CTETNEHEH OKHUCJICHUS DJJIEMEHTOB, OOpPaTUMOCTHM pEaKIUU, YYaCTUIO
KaTaJn3aropa);

c(hOpMUPOBAHHOCTHh YMEHHUM COCTABJIATh YPABHEHUS PEAKLUNA pa3IMUHbBIX TUIOB, MMOJTHBIC
U COKpani€¢HHbIC YpaBHEHUS PEAKIUi HOHHOTO 0OMEHA, YUUTHIBAsI YCIOBUSI, IPU KOTOPBIX
ATU PEAKIHUH UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH PEAKIMHU, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB PA3JIUYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM IIYTEM HOHBIL,
IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUUECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIbHBIX
peaKIuii MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca ATUX PEAKIINA;
c(hOpMUPOBAHHOCTh YMEHUU OOBACHSITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON pEeaKiuu OT
pa3IMYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHelHero BozaeicTus (npunnu Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XUMHUECKHWE TMIPOIIECCHI, JEXKallue B
OCHOBE NPOMBIIUIEHHOTO TIOJYYE€HUS CEpPHOM  KHUCJIOThI, AaMMHaka, a TaKxKe
c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIMIAX U HKOJOTHUUECKUX
mpo0eMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBHIYUCICHHUS C MCIOJb30BAaHUEM TOHSITHUS
«MaccoBas JI0Jisl BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOIIEHUN Ta30B MPU XUMHUUYECKUX
peaKIusax, Macchl BEIIECTBA WIM O0BEMA ra30B IO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIoBoro sddexra
pEaKUMu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACChI BELIECTB, NPEBPALLICHUS U COXPAHEHUS
DHEpIuy;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOAATh MpaBUja MOJ30BAHUS XUMUYECKOU MOCYA0U U
Ja00paTOpHBIM 00OpYJOBaHHMEM, a TaKXKe MpaBuja OOpallleHUs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIUSIMH TI0 BBITIOJIHCHUIO JIAOOPATOPHBIX XUMHUECKUX OMBITOB;
c(hOpMUPOBAHHOCTh YMEHHWH TUIAHUPOBATh W BBIMOJIHATH XUMHYECKUN DKCIICPUMEHT
(pa3nokeHue MepoKCHAa BOAOPOJA B MPUCYTCTBUU KaTalu3aTopa, OMPENEICHUE CpPelibl
pacTBOPOB BEWIECTB C TMOMOIIBIO YHHUBEPCAIHLHOTO HMHAMKATOPA, BIUSHUE Pa3IMYHBIX
($haKkTOpOB Ha CKOPOCTh XMMHUYECKON PEaKIuu, peakliui KOHHOTO OOMEHa, Ka4eCTBEHHbBIC
peaknuu Ha cyib(ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KAaTUOH aMMOHWUS, DPEIICHUE
HKCHEPUMEHTANBHBIX 3aja4y 1o TeMaMm «Metamel» U «HemeTtamibl») B COOTBETCTBHM C



NpaBWJIaMUd TEXHUKH OE30MACHOCTH MPHU OOpaIIeHHH C BELIECTBAMHU U JIAOOPATOPHBIM
000pynOBaHUEM, IPEACTABIIATH PE3YIbTATHl XUMUUYECKOTO SKCIIEpUMEHTA B JOpME 3aITUCH
YpaBHEHHMI COOTBETCTBYIOUIMX pEakuii ¥ (OpMYIHpPOBATh BBHIBOJIBI Ha OCHOBE 3THX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTUYECKH aHATU3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CpEACTBa MacCOBOM KOMMYHHUKaIMH, VIHTepHET U
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIIOJaTh TpaBUiIa JKOJOTHMUYECKH LEIecO00pa3HOTo
HOBEJCHUA B OBITY M TPYIOBOW JESATENHHOCTH B LIESX COXPAHEHUS CBOETO 3I0POBbS U
OKpY’Karollel MPHUPOJHON Cpeabl, OCO3HaBaTh OMACHOCTh BO3ACHCTBHUS Ha >KHUBBIC
OpraHM3MBbI OIpeNeNEHHBIX BEIIeCTB, MOHUMas cMbica mokazatens IIIK, mosicusaTe Ha
npUMepax CHocoObl YMEHBIICHHMS W TPEAOTBpAIICHUS HX BPEIHOTO BO3JCWUCTBUSA Ha
OpraHu3M YeJIOBEKa;

Ui O0y4aroluXcsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE IPUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHMUIA;
JUISL CJENbIX W CJIa0OBUIAIIMX OOyYaromMXCs: YMEHHE HCIO0JIb30BaTh peabedHO-
TOUEUHYIO cucteMy o0o3Hauenuit JI. bpaiins 1 3anucu XuMudeckux GopMyil.



TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoabnsie Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — aJTKAHbBI 2
59 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 5 1
' AJKa/IMEHBbI, ATKUHBI
2.3 ApomaTu4ecKkue yriaeBog0pOIbl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' UX nepepaboTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
3.9 Anpaeruanl. KapOOHOBBIE KUCTOTHI. 7 1
' Cnoxuble 5Qupsl
3.3 VYriaeBoasl 3 1
Hroro mo pazueny 13
Pa3nesn 4. A3orcoaepskamue OpraHu4ecKue coeJHHEeHH
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3




Hroro mo pazneny 3
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

51 ’ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie  IIpakrnueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
11 u [lepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHYECKUE PEeaKIUn 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heopranuueckasi xummusi
2.1 Mertaub
2.2 Hemeramnsl 1
53 CBs13b HEOPTAHMYECKUX H OPTaHUICCKHIX )
' BEILECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMMS U )KU3HDb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontpoaensie  Tpakriteckue fl[Sy‘IeHI/Iﬂ :)lﬁl()l;l;OBaTeanue
padoThI padoThI pecypenI
1 [Ipenmer oprannyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHHS] OPraHUIECKUX
2 coenuHennii A. M. bytiepoBa, e€ OCHOBHbIE 1
MOJIOKEHUS
[IpencraBnenue o knaccudukanum
3 opraHudeckux BemiecTB. Homenknarypa 1
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpraHUYeCKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHUM PsiJT
5 MeraH u 3TaH — npocTenIne 1
MPEACTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DTUJIEH U TIPOINUIIEH — MPOCTEeHIIne 1
MPEACTABUTEH AIKEHOB
3 [TpakTuueckas paborta Ne 1. «Ilonydyenue 1 1
ATUJIEHA U U3YUYEHUE €0 CBOWCTBY
Ankanuensl. byraguen-1,3 u
9 MeTminoyraauen-1,3. [Momydaenne 1
CUHTETUYECKOIO KayuyyKa U pe3UHbI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKUH PAMl. ALIETHIIEH — 1

MIPOCTEUIINN MPEACTaBUTEDb AIKUHOB




Beluncienus no ypaBHEHUIO XUMHYECKOU

11
peakuuu

12 ApeHbl: 6€H30J1 U TOJIYOJI. TOKCHYHOCTH
apeHOB

13 I'eneTnueckas cBs3b YIi€BOJOPOJIOB,
IPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

14 MPUPOJIHBIN ra3 U MOMYTHbIE HEPTSIHBIEC Ta3bl,
He(Th ¥ MPOAYKTHI €€ epepadoTKH
[IpupoiHBIE ICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOJIHBIN ra3 ¥ MOIYTHBIE HEPTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ epepadoTKu

16 Konrtponsnas pabota no pasaeny
«YTIeBOI0POIBI»

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

18 MHoroaroMHbl€ COUPTHI: 3TUICHIIIUKOIb U
TIIALEPUH

19 ®DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XMMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAErua U aleTalbIeTu/I.
AneroH

91 OAHOOCHOBHBIE Npe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

99 ITpakTrnyeckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK
MIPEJICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT

24 MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIEE ASHCTBHIE




CrnoxHble 3(UpPbI KaK MPOU3BOIHBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢upoB

26 JKupsl: runposns, IpUMEHEHHE,
OuoJIOTNYecKast POJIb KUPOB

VYTIeBoIbI: COCTaB, KiacCH(pHKAIHS.
27 Baxneiiime npeacTaBuTeNM: TIOK03a,
bpykTo3a, caxaposa

KanMaJ'I 1 OEJJIK0JI03a KaK ITPUPOJHBIC
IMOJIUMCPBI

28

Kontposnbnas pabota mo pazaery
29 «Kucnopoacoaepxaiiyue opraHuIeCKue
COCIMHCHUS»

30 AMUHBI: METUJIAMAH U aHWINH

AMWHOKHCIIOTHI KaK aM(pOTepHBIC
31 OpraHUYECKUE COCTMHEHUS, UX
ouoiornyeckoe 3Hauenue. Ilentuast

32 benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

33 OCHOBHbBIC TOHATHUS XUMUH

BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/II\/'I
OcHoBHbBIC MCTOABI CHHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[TnacTmacchl, KayuykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalus aToMOB

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIECMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX deMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BeniecTBa. XUMUYECKast CBsI3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUs KOBAJICHTHOU
cBa3u. Bogoponnas cBsi3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOEHUS

[TonsiTue o nucnepcHbIX cucteMax. MicTuHHBIE
Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 10ms
BEIIIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX COeAUHEHNN. ['eHeTnueckas
CBSI3b HEOPraHUYECKHX BEIIECTB, PA3IMYHBIX




KJ1aCCOB

10

Kiaccudukamnms XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPTaHUYECKON XMMUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAIlCHHs SHEPTUU NPU
XUMHUYECKUX PEaKIUsIX

CxkopocTts peakiuu. OOpaTuMbIe PEaKuH.
XHWMHYECKOE PAaBHOBECHE

[TpakTrueckas padota Ne 1. «BiustHue

pa3Iu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

11

Onektponutrueckas auccounanus. [lonsarue o
BOJIOpOoAHOM 1oka3zarese (PH) pactopa.
Peakiiun nonHoro oomeHa. I'uaponu3
OpraHMYEeCKUX U HEOPraHUYECKUX BEIECTB

12

OKHCIIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
[TonsiTre 00 31EKTpONIN3€E PacIyiaBOB U
pacTBOpPOB COJIEH

13

14

15

KonTponbHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»

Mertainmbl, ux nonoxkenue B [lepuoamueckoit
cucTeMe XuMudeckux anemeHTos 1. U.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOme Gpuznyeckue cBONCTBa
METaJIOB

CnaBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ pAx
HaHpH)KCHI/Iﬁ METAJlJIOB

16

XHUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpwUii, KM, KaJIbIIWA, MarHUH,
AIIOMUHUNA) U UX COCTUHEHUN

17

XHAMHYECKHUE CBOMCTBA XpOMa, MEAU U UX




COE€IUHEHUN

18

19

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

[TpakTuyeckas padora Ne 2. "Perienue

AKCIICPUMEHTAJIBHBIX 337124 110 TEME
«MeTas»"

20

Hewmeramnsl, ux nonoxxenue B [lepuonnueckon
CUCTEME XUMUYECKUX dieMeHTOB []. U.
MenzeneeBa 1 0COOEHHOCTU CTPOSHHUSI aTOMOB

21

22

23

®u3nyecKkue CBOMCTBAa HEMETAJIIOB.
AJtoTponusi HeMEeTa/uIoB (Ha mpuMepe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposaa)
XHUMHYECKHE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COETUHEHUN

XuMHUYECKHe CBOMCTBA a30Ta, hocodpa 1 ux
COETUHEHUN

24

25

26

XHAMHMYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

[IprMeHeHne BaXXHEUIINX HEMETAIOB U UX
COeTMHEHUN

O000111eH1E U CHCTEMAaTH3aIis 3HAaHUN 110
teme «Hemeramnely». BeraucieHus mno
YpaBHEHUSIM XUMHYECKHUX PEaKINi 1
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTnueckas padorta Ne 3. «Pemienue
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemeranmst"»

28

29

KonTponbhas pabota no temam «MeTtauib» u
«Hemeramib»

HeopraHqucxﬂe 1 OPraHUYCCKHUEC KUCIIOTHI.




HeopraHqucxne 1 OPraHUYCCKUC OCHOBAHUA

AmdoTepHble HeopraHM4ecKHue u
opranuueckue coequHenus. ['enernueckas

30 CBSI3b HEOPTaHUYECKHUX U OPTaHUICCKUX 1
BEIIIECTB
Posp xumuH B 00ecriedeHUN SKOJIOrHYECKOM,

31 JHEPTeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHUU MEIUIIMHBI
[IpeacraBnenus 00 0OMKUX HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYEeHHUS 1
BKHEHIINX BEIICCTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAJIOB

34 XHUMHS ¥ 3I0pPOBbE YEIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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