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INOACHUTEJIBHAA 3AIINCKA

[IporpaMmMa 1O XUMHM Ha YypPOBHE CpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHU K pe3ylbTaTaM OCBOGHHSA  (enepanbHOil  00pa3oBaTeNbHON
nporpammel cpennero obmero oopazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yueOHOoro mpeamera «XuMmHs» B 00pazoBaTelbHBIX opraHuzanusx Poccuiickoii ®enepanui,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3paboTKe MporpaMMbl 1O XHMHH, K ONPEACICHHUIO OOIIeiH
CTpaTeru 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUSL O0y4aIOUIMXCS CPEeICTBAMU y4eOHOro mpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIE ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHME, TIOJIY4aeMO€ BBITYCKHHKaMU  00m1eo0pa3oBaTebHOM
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIYXUT
3aBEpIIAIOIIAM 3TallOM peau3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX
LEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHUMHUYECKOTO o0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB IMPHPOJIbI, (DOPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KYJIbTYPHI
YeloBeKa, a TaKXKe ODKOJOTHYECKM OOOCHOBAaHHOTO OTHOMIICHHS K CBOEMY 3/I0POBBIO H
NPUPOJHON cpene. Peannsyercs xuMudeckoe oOpa3oBaHue OOYYAIOIIUXCS HA YPOBHE CPEIHETO
o01rero 0o0pa3oBaHusl CpeACTBAMH Y4€OHOTro mpeamera «XuMus», COAEPKaHHEe U MOCTPOCHUE
KOTOPOT'O ONpECNICHbl B MpOrpaMMme IO XHMHH C Y46TOM CcHenM(DUKH HAyKH XHUMHUH, €
3HAUEHUs B MO3HAHUU MPUPOBI U B MAaTEpUAIbHON KU3HU OOIECTBA, @ TAKXKE C y4ETOM OOIIMX
HeNiel U PUHITUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIIHETO OOIIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
HA OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOXKHBIMU OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYS C JPYrMMU €CTECTBEHHBIMM HAayKaMHM, XHUMHs cCTala
HEOTHEMJIEMOM YacThbl0 MHPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCJIOBHEM YCIELIHOTO Tpyna U
JKU3HHU KaXJ0TO wieHa oOmiectBa. CoBpeMeHHasi XMMUsI KaK HayKa CO3HIaTeNIbHAasl, KaKk HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PElIeHUE TII00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBOM, HSKOJOTUYECKOW O€30MacHOCTH H
OXpaHBbI 3JJ0POBbS.

B coorBercTBMM C OOMMMH LENSIMH W TNPUHLUIAMH CPEIHEro oOmiero oOpazoBaHM
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaroIIMXCs, HEOOXOJUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHs 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsitomiuMu - fipeiMeTa «XuUMUsS» SBISAIOTCS 0a30Bble Kypcebl — «Opranuyeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAYKH: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHWH W3 O0IIeH XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CHCTEMbl 3HAHUUN
Opyd HM3Y4YCHHUU TpenMeTa OOEeCIeYHBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxanus KypcoB — «Opranndeckast xumus» u «OO1iast 1 HeopraHudyeckas
XUMHSA» chopMUpOBaHA B MPOrpaMMe [0 XUMHH HAa OCHOBE CHCTEMHOTO IMOAX0Ja K M3yYCHHUIO
yuyeOHOro Martepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKHX COCJUHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUsS IEpBOHAYAJIbHBIE
IIPEJICTAaBICHUSI O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yrjioMm 3peHus B InpenMeTe «XHUMHUs» 0a30BOr0 YpOBHS paccMaTpUBaETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(akTOJIOrMUECKUE CBEJEHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyecKasi XUMHUSL» O00YUYArOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 33aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3UIHH,
riry0Xe TOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaXKHEWIINX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHseTcss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJCp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPHUIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSI3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpenaMera «XuMus» JaHHOTO YPOBHS M3YUYEHUSI OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBIEHUHN MyTEM HKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH IKOJOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI I MaTepUaJIOB.

B mnane pemeHus 3aaay BOCIUTAHUS, Pa3BUTHUS W COLUANM3AIMKU  O0OydYarOIIUXCS
IPUHSTBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAHUS U IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
6a30Boe 3HaUEHHE JUISI pa3IMYHBIX BUJIOB JAEATEIBHOCTHU: PELICHUs MTPOOIeM, TONCKa, aHAIN3a U
0o0paboTkn HMHPOpMaAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMNblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHUHU.



B npakTtuke npenomaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHusl, TaK U
HAa YpOBHE cpeaHero obmero oOpa3oBaHUs, TMPH  ONPENEICHUH  COJEpKaTeIbHON
XapaKTePUCTUKU LeJeH H3y4YeHHs] MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJMLMOHHO TMpHU3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JESITEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHUpPOBOW KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
ONpEJICTICHUIO LIeJIeH U3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIIMH HM3YYCHUs MpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIAIOTCS:

dbopMUpOBaHHE CHUCTEMBbl XHMHUYECKHUX 3HAHUU KaK BaXHEHIEH COCTABIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIekKAaT KIKOYEBbIE IOHATHSA,
(dbyHIaMEHTAlIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHUE U TIOHUMaHUE
CYILITHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
MX Pa3BUTUS U CTAHOBJICHUS,

dbopMupoBaHUEe U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MMO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOPETEHUs] YMEHUN OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M XHWMHMUYECKUX SIBJICHUM, HMMEIOLIMX MECTO B MPUPOJAE, B MPAKTUUYECKON U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHHH U CHOCOOOB [E€ATENbHOCTH, CBS3aHHBIX C HAOMIOJEHUEM U
O00BSICHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIOICHUEM TPaBII 0€30MacHOr0 OOpaIIeHUs C
BEILECTBAMH.

Hapsiny ¢ atum, copepkarenpHas XapaKTepUCTHKA IeJIel U 3a/1a4 U3YYeHUs MpeaMeTa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cuCTeMe cpenHero obmiero obOpaszoBanus. CerogHsi B MpENOfaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOydueHwus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHMKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W TMPUMEHEHUS WX B PEabHOU KU3HU JUIS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBf3M ¢ 3TUM Mpu H3yYEHUH MpeaMera «XUMHUsS» JOMUHHUPYIOIIEe 3HAaYeHUe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajgarnranus o6yqafomnxcs1 K YCIOBUSAM JUHaAMHUYHO Pa3sBUBAIOICTOCAH Mupa,
q)OpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, FOTOBOM K CaMOO6paBOBaHI/II-O,
COTPYAHUYICCTBY, CaAMOCTOATCIBHOMY [MPUHATHIO TPAMOTHBIX peI_HeHI/II\/‘I B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalluaX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM

dopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIN),
UMEIOIMX YHUBEpCAIbHOE 3HAaUCHUE JUIS PA3JIMYHBIX BHIOB JESATEIBHOCTH: PELICHUs MpolIIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi TPUOOpPETEHHUs OTbITa
JESATEIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHWUU XUMHH, a TAKXKE JUISI OLICHKHU C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJI0OBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO NPUOOpeTaTh HOBbIE 3HAHUS [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU IMOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE



TEXHOJIOTUH JIJIsl TIOMCKA M aHaIu3a y4eOHOI M Hay4HO-TIOMY ISIPHON HH(OPMAIIMH XUMHUYECKOTO
CoZepKaHUA;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIUXCSI ACCOIIMATUBHOTO H JIOTHYECKOTO MBIIICHHS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aromuxcs YOeKAEHHOCTH B T'yMaHUCTMUYECKOW HaIpPaBICHHOCTU
XUMHUH, €€ BaXHOW pOIM B  pPEHICHMHM [IOOATbHBIX  NpoOJIEeM  parMOHAIBHOTO
IIPUPOIONOIL30BAaHNUS, IIONOJHEHNS JHEPreTUYECKUX PECYPCOB M COXPAaHEHUS IPUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHMs OIBITA MCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUHN IS NPUHATHSA
IPAMOTHBIX PELICHUN B CUTYyalUAX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSMH.

B y4yeOHOM maHe cpemHero oomiero o0pa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOAUT B COCTaB HpeHMeTHOﬁ obmactu «ECTGCTBGHHO-HayLIHBIC MpECAMCTBI».

OO0miee yuciIo 4acoB, OTBEAEHHBIX IS W3YUYEHUSI XMMHUHM, Ha 0a30BOM YPOBHE CpEIHETO
obmero odpazoBanusi, cocraBisier 68 dacos: B 10 kimacce — 34 yaca (1 gac B Henmemo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COAEP) KXAHUE OBYUEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUSA
Teopernueckne 0CHOBbI OPraHMYECKOH XUMHUHI

[Ipenmer opraHuveckod XuMuU: €€ BO3HHUKHOBEHHE, pa3BUTHE U  3HA4YCHHE
B MOJIyYEHUH HOBBIX BELIECTB U MaTepHasioB. Teopus CTpOCHHS] OPraHUYECKUX COECTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIE TMONOXKeHUS. CTPyKTypHBIE (OPMYJIbI OPraHUYECKUX BEIIECTB.
['omonorusi, nzomepus. XuMUYECKas CBsI3b B OPraHUYECKUX COEAMHEHHUSIX — OJMHAPHBIE U
KpaTHBIC CBA3H.

[TpencraBienue o ki1accuPpUKAUN OpraHUYecKuX BelecTB. HoMeHkaTypa oprannyeckux
COeMHEHUH (cucremMaTuyeckas) M TpPUBHAIbHbIE Ha3BaHMsS BaXHEHIIMX IpeacTaBUTENEH
KJIACCOB OPraHMUYECKUX BEIIECTB.

3KCH€DI/IM€HT3J’ILHBI€ METOJBI M3YUYCHHA BCHICCTB M HX HD@BDaHIGHHfII O3HAKOMJICHHUEC C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUAIaMH HAa UX OCHOBEC, MOACIUPOBAHHUC MOJICKYII
OpraHu4Y€CKuX  BCHICCTB, Ha6J'IIOI[CHI/Ie h OomnucCaHue JACMOHCTpPAlOMOHHBLIX OIIBITOB 11O
MNPEBPAIICHUIO OPTraHNUYCCKUX BCIICCTB IIPHU HAI'PCBAHUHN (HJ'IaBJ'ICHI/Ie, O6yTJ'II/IBaHI/Ie u ropeHHe).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTWYECKHH psan. MeraH W 3TaH — mpocTeilimue
NpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUs |
TOpEeHUs ), HaX0XACHNUE B IPUPOJIe, TIOJTyUeHHE U TPUMEHEHHE.



AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUN psifl. DTUIEH U MPOMUJIEH — MPOCTEUIINe
MPEJICTaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBAHUS,
TaJIOrCHUPOBAHUs, TUApaTallii, OKUCJICHUA U HOJII/IMepI/ISaI_II/II/I), MMOJIY4YCHHUEC U ITPUMCHCHUC.

Ankanuensl: Oyramguen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psia. ALETHIeH —
NPOCTEUIINIA MPEICTAaBUTEb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOICTBA
(peakuy ruIpupoOBaHus, raloreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbsl. benson: cocrtaB, cTpoeHue, (puU3MUeCKHMe M XHMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), MOJyuY€HUE M MpUMEHeHue. Tonyon: cocmas, cmpoenuue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpOoBanus), noayieHue u
npumenenue. TOkKCUYHOCTh  apeHOB.  ['eHeTmyeckass CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MPUHAJISKALMMHI K Pa3JIMYHBIM KJIaccaMm.

[TpuposHble UCTOUYHUKU YTII€BOJAOPOAOB. [IpupoaHblii ra3 U NOMyTHbIE HEPTSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: MEPEeroHKa, KPEKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), mupoiu3. [IpoaykTsl mepepaboTku He(hTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBII yroJib U MPOIyKThI €ro NepepadoTKH.

DKCIepUMEHTAIbHBIE METOJIbI M3YUYEHUS BEIIECTB U MX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpasiamu IuiacTMacc, KayudykoB U pe3uHsbl, koiuiekunu «Hedts» u «Yronby, MoaenupoBaHue
MOJIEKYJI YTJIEBOJAOPOJOB U TallOT€HOMPOM3BOAHBIX, IPOBEICHUE IPAKTUYECKONH paboThI:
MOJIy4YEHHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérhbie 3a1a4u.

Bberuucnenust 1o YpaBHCHHIO XUMHUYECKOU peaKuuu (MaCCBI, O6’béMa, KOJIN4YCCTBa
HCXOJHOTO BCHICCTBA HMJIM IMPOAYKTAa PCaKIHWM I10 HM3BCCTHBIM MACCC, O6’I)éMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIK NPOJAYKTOB peaKL[I/II/I).

Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeTaHOJI M 3TAaHON: CTPOEHHE, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (peakUMU C AaKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHUe),
npuMeHeHrne. BogopoiHble cBsI3u MeXAy MOJIEKYyJaMu cupToB. JleiicTBre MeTaHosa U 3TaHoIIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroatoMHEbIE CITUPTHI. OTUJICHTTIUKOIbL U TJIMLOCPpHUH: CTPOCHHC, q)HSH‘IeCKI/Ie u
XUMHYSCKHE CBOMCTBA (BBaHMOHeﬁCTBHG CO IICJIOYHBIMH METAIJIaMH, KAYCCTBCHHAA PCAKIIHUA HAa
MHOI'OAaTOMHBIC CHI/IpTLI). J_—[CI\/’ICTBI/IC Ha OpraHu3M 4YCJIIOBCKaA. HpI/IMeHeHI/Ie rimnepruHa U
OTUJICHT JIMKOJIA.

@DeHoNI: CTPOCHHWE MOJICKYIBI, (DU3MUYECKHE W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpneruapl  u kemoHvl. DopManbIerui, aneTaNnbJACTH: CTpoeHue, (QHU3nYecKue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIICHHS M BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIUH),
MOJTy4YE€HHE U TPUMEHEHHUE.



OnHOOCHOBHBIE TpefeNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs M YKCYCHAsl KUCIIOTBI:
cTpoeHue, PU3nUecKre U XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIIME AJI Kiacca KUCIOT, PeaKIus
sTepuduKanmm), ToJdydyeHue U mpuMmeHeHue. CTeapwHOBas M OJICMHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
MX MOIOILIEE JICHCTBHUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. bruosorndeckas posb KUPOB.

VYraeBozpl: cocTaB, KIacCUpUKALMs YIIeBOJOB (MOHO-, TU- U noyucaxapusl). [oko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHue aMMHAYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBieHHWE, OpOKEHHE TIIOKO3bl), HAXOXJICHHE B TPUPOJIE,
npUMeHeHue, Ouosoruueckas poib. Porocunre3. Ppykro3a Kak U30Mep IIIHOKO3bI.

KanMaJ'I M LEJUIK0JI03a KaK IMPUPOJAHBIC IMOJIUMEPHI. CTpOCHI/IC Kpaxmajia U LOCJIIF0JIO3bI.
dusznyeckre 1 XMMHUYECKHE CBOMCTBA KpaxmaJia (I‘I/II[pOJ'II/IS, Ka4CCTBCHHAsA pCaKuus C I/IOI[OM).

OKCIepUMEHTAILHBIE METOJbl HM3YYEHUS BELIECTB W MX MPEBPAILEHUH: MpOBeIeHuE,
HaOJIOZICHWE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHoia okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumopeilictBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anpaerunnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3aumopeicTBUe
Kpaxmajga C HMOJOM), IPOBEACHHE MPAKTUYECKOW padOThI: CBOWCTBAa pacTBOpa YKCYCHOMU
KHUCIIOTHI.

PacuérHble 3a1aun.

Bbluucnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WJIM IPOJYKTAa PEAKUMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A30TcoiepIKaIe OpraHnYECKUE COSMHEHUSI.

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHudecKrue coeAnHeHuss. PU3nuecKkre 1 XUMUIECKHe
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe IIHIKHA). bHojormyeckoe 3HaYeHHWE AMHHOKHCIOT.
Ilentuner.

benku kak mpUpoAHBIE BBHICOKOMOJICKYJSIPHBIE coenuHeHus. llepBuuHasi, BTOpUYHAS U
TpEeTUYHasT CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCJIKOB: THUIIPOJIU3, JEHATypalus,
KaueCTBEHHBIE PEaKIINH Ha OEIKHU.

DKCIepUMEHTAIbHBIE METOJIbl M3YYECHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHUE U
ONMCAaHWE JCMOHCTPAIMOHHBIX OIBITOB: JICHATypaIusi OCJTKOB TPH HAarpeBaHWW, I[BETHBIC
peaxiuu OeIKoB.

Bbicokomo1eKyIsIpHBIE COCUHEHHUS

OCHOBHBIC TIOHSTUS XHMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCEp, HIOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpHU3allUU, CPCAHAA MOJICKYJIApHas Macca. OcHoBHBIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISPHBIX COG}II/IHGHI/Iﬁ — MoJIMMEpHU3aluAa U MMOJUKOHACHCA V.



OKCIepUMEHTAIbHBIE METO/Ibl M3YUYCHHs BELIECTB M WX MPEBpAIlleHUH: 03HAKOMJICHHE C
o0pa3iamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MeXnpeIMETHRIC CBS3H.

Peann3zanusi MeXIpEeIMETHBIX CBSI3€M MPU M3YyUYEHUHU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIOJB30BaHWE KaK OOMIUX ECTECTBEHHO-HAYYHBIX IOHSATHH, TaK W
MOHSITUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mue ecTecCTBEHHO-HAyYHbIC TOHSTHS: SBJICHHE, Hay4HbId (akT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(UKaIsi, TMEPUOJUIHOCTh, HAONIOJACHUE, HW3MEpPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: mMatepusi, SHEPrHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUYECKUIN YPOBEHD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (pU3MUecKue BEJIMUYMHBI U €MHULIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, Omocdepa, OOMEH BEHIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

Feorpa(bml: MHHCPAJIbI, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIJIMBO, PECYPCHI.

TexHomorus: IMUIICBBIC MMPOAYKTHI, OCHOBBI pallMOHAJIBHOI'O IMUTAHUA, MOIOIIUC CPCACTBA,
JICKAPCTBCHHBIC U KOCMCETUYCCKUEC IIPLCIIapaThl, MATCPUAJIbI U3 UCKYCCTBCHHbBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA
Teoperuvyeckue 0CHOBbI XUMHHU

XuMHUecKui ameMeHT. AToM. Slapo aroma, wH30TONbl. OJEKTpOHHas 0O0OJOYKa.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonnueckass cucremMa XHMHYECKUX d1eMEHTOB /[l
N. MenpneneeBa. CBsi3b MEpUOAMYECKOTO 3akoHa W [leprmonnyueckoi CHUCTEMbl XUMHUYECKHUX
sanemeHToB JI. U. MenneneeBa ¢ COBpEeMEHHON TEOpHE CTPOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U Nepruoaam. 3HaueHUue MEePUOIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

CrtpoeHue BemecTBa. XHUMUYECKash CBs3b. Buabl XUMUYECKOW CBSI3U (KOBaJICHTHAs
HETOJISIpHAsT U TIOJISIpHAsI, MOHHAs, MeTaJTndecKas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKHUX PEMETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.



[ToHsATHE O MUCTIEPCHBIX cHcTeMax. VICTHHHBIE M KOJUTOWIHBIE pacTBOpPHl. MaccoBast 10Jis
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHknmatypa  HeOpraHUYECKUX
BEIECTB. ['eHeThyeckasl CBsI3b HEOPraHWYECKHMX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakuusa. Kiaccupukanuss XUMHUYECKUX peakUii B HEOPraHUYECKOW U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUU MNPU XUMUYECKUX PEaKLUsX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIMAIOIME HA COCTOSHHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnyeckas nucconuanus. CunbHble W ciabble 37eKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIasl, HEHTpalibHAas, Le0oYHasl.

OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKIuu.

OKCIEpUMEHTAJILHBIE METOJbl M3YYECHMsI BEIIECTB W MX NPEBPAIICHUN: JEMOHCTpaLuUs
tabmun «[lepuoanyeckass cucrema xumuueckux snemeHtoB . M. MenpeneeBa», uzyueHue
Mozeen KPUCTaJUIMYECKUX PELIETOK, HabroneHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKEeHHE EPOKCHUIAa BOIOPOIA B
IPUCYTCTBMM KaTaJM3aTopa, ONPEACICHUE CpPedbl PAacTBOPOB  BEIIECTB C  IIOMOIIBIO
YHHUBEPCAJIBHOI'O MHAMKATOpA, peaklMM MOHHOTO OOMEHa), POBEJACHNUE MPAKTUYECKONH pabOoThI
«BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XMMUUECKON pEeaKIIum».

Pacuérhbie 3a1a4u.

Pacuérel 10 ypaBHEHMAM XUMHUYECKHUX PEAKLIHUN, B TOM YHCIIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM ITOHATUS «MACCOBAast JOJIs BEILIECTBAY.

Heopranuveckas xumus

Hemeramer. [Tonoxxenne HemeTamioB B [lepruoaudeckoii CHCTEME XUMUYIECKUX AJIEMEHTOB
J. . MenneneeBa u 0COOEGHHOCTU CTpOECHHsI aTOMOB. (Du3MuecKue CBOWCTBa HEMETAJUIOB.
AnnoTponusi HeMETauIoB (Ha MpUMeEpPe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBONCTBA BAXKHEWIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yraepojaa U KpeMHHUS) U UX COSAUHEHHUN (OKCUA0B, KUCIOPOICOAEPIKALTUX KUCIOT, BOJOPOIHBIX
COEJIMHEHUN ).

[IpruMmeHeHne BaKHEUIIINX HEMETAUIOB U UX COCTMHEHUN.

Meramisl. [lonoxenne mMeraiioB B llepuoandeckon cucteMe XMMHUYECKHUX 3JIEMEHTOB /1.
N. MenpneneeBa. OcoOCHHOCTH CTPOEHHUS JIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OoOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBel METAUIOB. DJIEKTPOXMUMHUYECKUN Pl HAMPSIKEHUI
METaJLJIOB.

XWMHUYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, Kalud, KaJdblluid, MarHwi,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.



OO6mme cmocoOs! Moy4eHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M MX MPEBpAIlCHUN: H3y4YEHUE
KOJUIEKIMM «MeTaibl M CIUIaBbl», 00pa3l0B HEMETAJUIOB, PELICHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJEHHWE W  ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3aMMOJEHCTBUE TMIPOKCUAA ATIOMUHMS C PAacTBOPAMHU KHUCJIOT U ILEJIOoYel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérhbie 3a1a4u.

Pacuérel maccel BemiecTBa WM 00BEMA Ta30B IO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAKLMU BELIECTB, Pacu&Tbl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKLIUHU, €CIIM OJIHO U3 BEIIECTB UMEET IPUMECH.

XHUMHA ¥ KU3HD

Ponp xuMun B 00ecriedyeHur 3KOJIOTHYECKOM, YHEPTreTHYECKON M MHINEeBOM 0€30TaCHOCTH,
pa3BuTuu MeauuuHbl. [lOHSATME O HaydyHBIX METOAAX IMO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKIuu.

Hp CACTaBJICHHUA 00 O6H.[I/IX HAayY4YHBIX [PpUHOHUIIAX  I[IPOMBINIJICHHOTO  IMOJYYCHUS
BaKHEHIITNX BCIICCTB.

YenoBek B MHUpPE BCHICCTB W MATCPHAJIOB!: Ba)KHEHUIIIHE CTPOUTCIIbHBIC MaTCpHalbl,
KOHCTPYKIIHMOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTCpuajibl IAJid 3SJICKTPOHUKU,
HaHOMaTCpUuaJibl, OPraHN4CCKUC U MUHCPAJIbHBLIC y,I[O6pCHI/I$I.

XuMHUS U 30pOBbE 4YEJOBEKA: IPABMJIa MCIIOJIB30BaHMs JIEKAPCTBEHHBIX IPENaparos,
paBuia Oe301acHOro MCIIOJIb30BaHUs IpenapaToB ObITOBOM XUMUU

B MOBCEIHEBHOM KU3HU.

MeXnpeaIMETHBIE CBS3HU.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l MpU M3YYEHUH OOIIEH M HEOPraHMYEeCKONW XMMHH B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHSATHH,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMH I OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUS: Hay‘IHHﬁ q)aKT, runoTe3a, 3aKOH, TCOpUs, aHaJlu3,
CHHTCEC3, Knaccn(bmcaum[, MNEPpUOANYIHOCTD, Ha6J'IIOJIGHI/Ie, OKCIICPUMCHT, MOJACIIMPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

dusuka: MaTepusd, SHCPrus, macca, arom, 3JICKTPOH, IIPOTOH, HeﬁTpOH, HOH, H30TOII,
pPaanoOaKTUBHOCTb, MOJICKYIJIA, BHCPFCTI/I‘{CCKI/Iﬁ YPOBCHB, BCHIECCTBO, TEJIO, O6’béM, arperatHoce

COCTOsIHHEC BCIIICCTBA, (1)I/ISI/II-IGCKI/IC BCJIMYHHBI U €AVMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: kierka, opraHusM, 3Kocuctema, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPO/JbI, TOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.



TexHoorus: XuMudecKas MIPOMBINIJICHHOCTh, MECTAJIYPIusi, IPOU3BOJACTBO CTPOUTECIIBHBIX

MaTcpHraiosB, CENBCKOXO03S1CTBEHHOE IMpOU3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
q)apMaI_IeBTI/I‘IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, OJICKTPOHHAas IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

I[TNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMEBI 110 XMUMHKHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaet TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUS 00YJIAOIIIMMHUCS
IIporpamMMm cpeHero o0mero o0pa3oBaHus (JMUYHOCTHBIM, METAPEAMETHBIM U ITPEIMETHBIM).

HayuHo-meTonnueckoil 0CHOBOM Ui pa3paOOTKH MIIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS

pOrpaMM CpeaHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUs IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BBIJICJIEHBI CJIEAYIOLINE COCTaBIIAIONIUE:

OCO3HAaHHC O6y‘~IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ rpa)K,HaHCKOﬁ NICHTUYHOCTU — T'OTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATCIIbHOCTH KU CAMOOIIPCACICHUIO,

HaJINn4uc MOTHBAIlUHU K 06y‘IeHI/II-O;

L[eJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMUHOCTH Ha OCHOBE KJIIOYEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCU JEATEIHLHOCTH
OEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [MPUCYHIUMHU HeﬂOCTHOﬁ CUCTEMEC XHUMHUYCCKOT'O
o0Opa3oBaHus;

HAJINYUC NPaBOCO3HAHUA AKOJIOTUYECKOU KYJIbTYpPbl H CIIOCOOHOCTH CTaBHUTh ociim n
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHOCTHEBIE pe3yibTaTbl OCBOCHHUA MPEAMCETA «XuMHUSI» JOCTUTAaOTCA B C€IUHCTBEC
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUYECKHUMHU,
COUOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBCHHBIMU LCHHOCTAMHU W HACATIaMH pOCCHﬁCKOFO
TpaXXJ1aHCKOTI'O O6HI€CTBa, NPUHATEIMU B O6HI€CTBC HOpMaMH H IIpaBUJIaMU IIOBCACHMNA,
CIOCOOCTBYIOLTUMH TPOIIEcCaM CaMOTO3HAHUS, CAaMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JTUYHOCTH 00YyYaIOIIUXCSI.

JlngHOCTHBIE PE3yNbTAaThl OCBOCHHS MpeaMeTa «XUMUs» OTpakarT cHOpMUPOBAHHOCTH
OMbITAa TIO3HABATENLHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaIOIIMXCS 10 peaTu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS

OCO3HaHHUS O0YYaAIOUIUMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00s13aHHOCTEH, YBaKEHUS K
3aKOHY W ITPaBOMIOPAJIKY;



MNpEACTaBIICHHUA O COHOHAJIbHBIX HOpMax MW IIpaBUJIaX MEKINYHOCTHBIX OTHOIIICHUM B
KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ JACATCIIbBHOCTU IIPU CO3AaHUK y‘le6HBIX ITPOCKTOB,
peiCHUN y‘IG6HLIX 1 ITO3HABATCJIbHBIX 3a4a4, BBITOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IPY aHAJIU3€ Pa3IMYHbIX BUJOB y4EOHOM NeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY U HAYYHOMY HACIIEUI0 OTEUECTBEHHOMU
XHUMHH;

YBAXXCHUA K IPOHECCY TBOPUCCTBA B obnactu TECOpHHU MU HNPaKTHYCCKOI'O IPUMCHCHUA
XUMHHU, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAT JJIMTCIBbHBIX H&6JIIOI[€HPII>1,

KPOMOTJIUBLIX SKCIICPUMCHTAJIbHBIX ITIOUCKOB, IIOCTOSAHHOI'O TPpYyJda y‘IéHLIX H IIPAKTUKOB;

HHTCpCCa M IHO3HABATCIIBHBIX MOTHUBOB B TIIOJYUYCHHUHW W TNOCICAYHOHNICM aHaJIU3¢
I/IH(1)OpMaI_II/II/I O MEPCaAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTEYECTBEHHOM XHUMHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallud, CBS3aHHBIE C XUMHUYECKUMH  SIBICHUSIMU,
U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IMOBEACHUE H IMOCTYIIKH CBOUX TOBapI/Iﬂlef/'I C HOBI/IIII/Iﬁ
HPAaBCTBCHHLIX U ITPABOBbLIX HOPM U OCO3HAHUC HOCHG,I[CTBI/Iﬁ 9TUX ITOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

MOHUMAaHHUS IIEHHOCTEH 340pOBOTO U 0e30I1acHOrO O6p8.38. KHU3HHU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTBCHHOMy q)HSH‘{CCKOMy U ICUXHUYCCKOMY 310POBbIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpalleHHsl ¢ BeIlecTBaMHU B OBITY, HMOBCEIHEBHOI
JKU3HU U B TPYAOBOU JEATEIBbHOCTH;

IMNOHUMAaHHuA LECHHOCTHU IIpaBUJl HWHAUBUAYAJIBHOTO MW KOJIJICKTUBHOI'O 0e301acHOTO
MOBCACHUS B CUTYyAlIUAX, YTPOKAOIINX 3T0POBbBIO U JKU3HU n}oz[eﬁ;

OCO3HAHMS TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOJECHUsS aJKOroJsd,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIEATEIhHOCTH,
00IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEATEIBHOCTH;



YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B pCIICHUH TPAKTUYECKUX 3a7ad COLUAIBHOM
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IMIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3ylbTaTaM TPYI0BOU NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYAIbHOM TpaeKTOpUH 0Opa30BaHUS,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEel 00I111ecTBa;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOMICHUS K TPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMIIE;

IMOHUMAaHUS TJ100aJILHOTO XapaKkTepa 3KOJOTHUYCCKUX np06neM, BJINAHHUA 3KOHOMUYCCKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUsA H€06XOIII/IMOCTI/I UCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHHU IJid pCIICHUSA BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOTIL30BAHUA;

AKTUBHOTO HEMPUATUS JCUCTBUN, MPUHOCSIIUX Bped OKpY)KAaIoUlell NpupoIaHON cpere,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIECACTBUS MPEATPUHUMAEMBIX
JNEHCTBUI U IPeIOTBpAILLATh UX;

HaJIu4usa PpasBUTOrO ISKOJOTHMYCCKOIO MBIINJICHUA, 9KOJIOTHYECKON KYJbTYPhbI, OIIbITa
JIEATEILHOCTH  DKOJOTMYSCKOM HAIlIpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HUMH B
H03HaBaTeJII)HOI7I, KOMMYHHKaTHBHOﬁ 1 COLMAJIbHOM IIPAaKTHUKCE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUN XeMO(I)06I/II/I;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOM MPAKTHUKH;

NOHMMAaHUA CHeNUPUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOpMHUPOBAHHUU
PalMOHAILHOIO HAYYHOTO MBIIIJIEHUS, CO3AaHNHU LEIOCTHOTO MPECTaBICHHs 00 OKPYKaroLIeM
MHUpE KaK O €QUHCTBE IMPUPOJBbI U YEIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHUCTUYECKOW HAIPaBIEHHOCTH M BA)KHOW POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpHBI, PEIIEHUN TJIIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIHUIIMHBI,
00ecTeueHnH yCIOBUN YCTEITHOTO TPY/Ja U AKOJIOTHYECKA KOM(POPTHOM KU3HU KaKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB IIO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPY)KAIOIIEro MHpa M MPOUCXOASIINX B HEM HM3MEHEHHMI,



YMCHUA ACTIATh 000CHOBaAHHBIC 3aKJIIOYCHUS HA OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIMXCA JaHHBIX
C ICJIBIO IMMOJTYYCHHA JOCTOBEPHBIX BBIBOJI0OB,

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJb30BaTh XMMHYECKUE 3HAHUS A1 peHICHUSA HpO6J’I€M
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCPECCA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEephIBHOMY OOpa30BaHHI0O M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM TIO0 XUMHH B COOTBETCTBHH C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

uHTEpeca K OCOOGHHOCTSIM TpyAda B pa3IUuHBIX cdepax mpodeccuoHanbHON
JIeSATEeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmMeTHbie pe3ysbTaThl OCBOCHHUS yueOHOro mpenmera «XHMHS» Ha YPOBHE
cpemHero oomiero 0opa3oBaHus BKIIFOYAIOT:

3HaYUMbIe I (POPMUPOBAHUS MHUPOBO33PEHUSI OOYHYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexXmnpenMeTHbIe) OOLIeHayUHbIe TOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAyYHOH KapTUHBI MHpa
U crienru(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHeprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbI (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIE0BAaHNE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHe);

YHUBEpCAJIbHbIC yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
peryiasTuBHbIe), oOecneunBaronie (oOpMUpOBaHHE (PYHKLUMOHAIBHOM I'pPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOY4YalOIIMXCS ~ HCIIOJI30BATH ~ OCBOEHHBIE  MEXKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U

COILIMAILHOM ITPAKTHKE.

MeTaHpeI{MeTHHC PE3YyJIbTaThl OTPAKAKOT OBJIIAACHUC YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMHA I[GﬁCTBI/IfIMH.

OgBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /I€/iCTBUSIMH:
1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSATENIFHO (hOPMYNIUPOBATh W aAKTyalIW3WpOBaTh MpoOJeMy, BCECTOPOHHE &
paccMaTpHBarTh;

ONpeaACIATE LCIIN ACATCIBbHOCTHU, 3adaBas IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LICIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHHUU 3HaHUI HpI/IéMBI JJOTHYCCKOI'O MBIIIJIICHUSA — BbBIICIATDH
XAPAaKTCPHBIC  TIPHU3HAKU MOHATUH U YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIOJIbB30BATH

COOTBCTCTBYIOIINE MMOHATHUA JIA 00BSICHEHHUS OTACJIBHBIX (baKTOB n fIBHeHPII;’I;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BEHICCTB U XUMHNYCCKUX peaKHI/II\/’I;



YCTaHaBJIUWBAaTh NPUYNHHO-CICACTBCHHBIC CBA3U MCXKIY N3Yy4aCMbIMU SIBJICHUSMMU,

CTPOUTL JIOTUYCCKUC PACCYKICHHUA (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJIOI‘I/II/I),
BbIABJIAATh 3aKOHOMCPHOCTH W IMPOTHUBOPCUHA B pacCMaTpUBACMBIX SBJICHUAX, (bOpMy.]'II/IpOBaTB
BBIBOIbI 1 3aKJIITOUYCHMUS

IIPUMEHATh B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMu4eckass (GopMmyia, ypaBHEHHE XHMHYECKOM peakuud — TpU pPeleHHH Y4eOHBIX
[IO3HABATEJIBHBIX U IPAKTHYECKUX 3a1a4, INPUMEHATb Ha3BaHHBIC MOJCIBHBIC INPEACTaBICHUSA
JUIS BBISIBJICHUS XapAKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O TIO3HAHMS BEIIECTB M XUMUYCCKUX PEAKIIHIA;

q)OpMy.]'II/IpOBaTB oejan MW 3aJadu  HCCIICAOBAaHUA, HMCIIOJAB30BAaThb IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(l)OpMy.HI/IpOBaHHI)IC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA WU OCHOBBI
JUIA (1)OpMI/IpOBaHI/IH TUIIOTC3bI 11O ITPOBEPKE ITPABUIIbBHOCTH BbBICKA3bIBACMbIX CY)KHCHHﬁ;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIBHOTO ITUIAHUPOBAHHUS M TIPOBEICHUS YYCHHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOIIOATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh 00OOMIEHHS W BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICIOBAHUS, COCTABIATh OOOCHOBAHHBINH OTYET O MPOJICITAHHON
pabore;

IpUOOpETaTh OIBIT YYEHUYECKOW HCCIIE0BATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB PpEILICHUS
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCS B pPa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAy4YHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHATM3UpPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BHUJOB M (QOPM MpEACTaBIECHUS, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

dbopMyIUpOBaTh 3aMpPOChl M TPUMEHATH PA3IMYHBIE METOJAbl TMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

HpI/IO6pCTaTI> OIIBIT HMCIIOJIb30BaHUA I/IH(i)OpMaLII/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTrui M
PAa3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBbHYIO (hOpMy MpencTaBieHHUs WHGOpMALUU (CXEMBbI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KayecTBE cpeacTtBa mpu paboTe ¢ XUMHYECKOH
uHpopMaLeil: MPUMEHATh MEXIpeIMeTHble ((pHU3MUeCKue M MaTreMaTU4yecKue) 3HaKu |

CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.



OBaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHHMH:

3a/1aBaTh ~ BOIIPOCHl [0  CYIIECTBY  OOCYKJaeMOM TeMbl B  XOA€ JAualiora
W/WIM JUCKYCCHUHU, BBICKA3bIBaTh WJEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C IIPE3CHTALIMEW PE3YNIbTATOB II03HABATEIBLHOW JEATEIbHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMM TP BBIIOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa u (dopmynrpoBaTh BBIBO/JIBI
[0 pe3yjbTaTaM IPOBEACHHBIX HCCICAOBAHUM IYTEM COIVIACOBAHMS IO3ULUUH B XOJIe
oOcyxeHusl 1 0OMEeHa MHEHUSIMHU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOpUTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUsl ¢ yY4ETOM MOTyYeHHUs! HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH JCATEIBHOCTH Ha OCHOBE CamMoOaHaiIu3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)xKaroT:

c(hOpMUPOBAHHOCTD MPEICTABIICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XUMHUU B TMO3HAHUH SBJICHUM TPUPOJIBI, B (DOPMUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroline
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JICKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyrna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MepHus, W30MEepbl, TOMOJIOTHMYECKUN pPsid, TOMOJIOTH,
YIIEBOIOPOAbI, KUCIOPOA U a30TCOJIEPIKAIINE COCTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHHUS, JEXKAllUe B OCHOBE MOHMUMAaHUs
MPUYIUHHOCTHU U CUCTEMHOCTU XUMUUYCCKHUX SIBHeHI/IfI, q)aKTOJIOFI/I‘IeCKI/Ie CBC€ICHUA O CBOﬁCTBaX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BAKHEHUIIINX OPraHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATH XapPaKTCPHBIC MMPHU3HAKU HOHﬂTHﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
HpCBpaH_[CHI/Iﬁ OpraHu4YCeCKux COC,Z[HHCHHﬁ;



c(OpMHUPOBAHHOCTh YMEHHI HCIIONB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB
Y YpaBHEHUU XMMHYECKUX PEAKIUN, U3rOTABIMBATh MOJEIN MOJEKYJ]I OPraHMYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB TI0 HMX COCTaBYy W CTPOCHHUIO K ONpeAeNEHHOMY KIACCy/TpyIIe COCTUHEHUN
(YrneBomopobl, KHCIOPOA M a30TCOAEpXkalllhue COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS), JlaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxe
[PUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHHMYECKHUX BEIIECTB (ITHJICH, MPOIMUJIEH,
aleTUIJICH, STWICHIJIUKOIb, TIUIEPHUH, (PEHON, (opManbAeTH, aleTaabIeTui, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, GPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULHH);

c()OPMUPOBAHHOCTh YMEHHS ONPEICNIATh BUIABl XUMHUYECKOW CBS3HM B OPTaHUYCCKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

C(i)OpMI/IpOBaHHOCTB YMCHUA INPUMCHATH IIOJIOKCHHA TCOPUU CTPOCHUA OPTraHUYCCKUX
Bemects A. M. BYTJ'IepOBa JUIA O00BSCHEHHST 3aBUCUMOCTH CBOWCTB BCIHICCTB OT UX COCTaBa H
CTPOCHUA; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3UYECKHE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEICTABUTEIICH Pa3IUYHbBIX KIIACCOB OPraHUYEeCKHX BEIECTB
(metan, 5TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oensou,
METaHOJI, STAHOJI, STUICHTIIUKOIb, TIUICPUH, (PSHOJ, alleTAIbIACTH/I, MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHUHOYKCYCHAsh KHCIIOTa), WILTIOCTPHUPOBATH
TCHETUYECKYIO CBSI3b MEKAY HHMMU YPaBHCHHUSMH COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHHUKH YTIIIEBOJAOPOIHOTO CHIPHS
(He(Th, NMPUPOAHBIM Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M NPAKTUYECKOE MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCT YMEHMHM MPOBOJIUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WM NPOAYKTA PEAKIUH MO HU3BECTHBIM
macce, 00BéEMY, KOJIMYECTBY OJTHOTO u3 VCXOIHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHM 00 OCHOBHBIX METO/aX HAYyYHOTO
[I03HAHUSA, MCIOIb3YEMBIX B XHUMHMHU IIpU M3YYEHUHM BELIECTB U XUMHUYECKUX SIBJICHUU
(HaOnrofieHHe, UW3MEpPEHUe, SKCIEPUMEHT, MOJEIMPOBAHNE), HCIOIb30BaTh CHUCTEMHBIE
XAMHWYECKHUE 3HAHUSA Ul IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUsIX, CBA3aHHbBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TPaBUiIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
1abopaTOPHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEILECTB MPH HarpeBaHUM, MOJy4YE€HUE ITHIIEHA U U3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHHYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH



npu OOpalleHuH C BEHIECTBAaMH U Ja0OpaTOPHBIM O00OPYAOBAaHHEM, MPEICTABIATH PE3yIbTATHI
XUMHYECKOTO H3KCIepuMeHTa B (opMe 3almucu YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUl U
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHpopmaiuu, MHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHHMH COOJIOJATh IpaBWjIa JKOJOTHYECKH IEJIEeCO00pPa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIEJIIX COXPAHEHUS CBOECTO 370POBBS U
OKpY’Karolllel MpUpOHOM Cpejbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha KUBbIC OpPraHU3MBbI
ONPEAECNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHaTre Ha
puMepax CrocoObl YMEHBIIICHHsI U TIPEAOTBPAICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPTaHHU3M
YeJIOBEKa,

JUIA 06yqa101uﬂx051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOAaX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX SIBHCHI/If/'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIINX OOYJAFOIIUXCS: YMEHHE UCITOJIB30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 1i1s 3anucu XuMu4eckux GopmyiL.

11 KUIIACC
[TpeameTrHble pe3ynbTaThl OCBOCHHUs Kypca «O011ast U HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(hOPMUPOBAHHOCTh TPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XMMHUU B IO3HAHUU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUSI W KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOHW IS
pelieHusT TPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpenie;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIATArOIIUe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XHUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOpOIHAs),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKUX  PEaKIUh, PacTBOp, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAsT AUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTH
XUMUYECKOW  peaklM¥, XHUMHYECKOE€ paBHOBECHE), TEOPMM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoanueckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHHUS SHEPIUU MPH XUMHUUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
Jie)KalMe B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHH,
dakTonornueckrue CBeJEHUSI O CBOWMCTBAX, COCTaBe, MOTYyYEHUU U OE30MacHOM HCIOJIB30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHBHOCTH YEJIOBEKA,;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XaPAKTCPHBIC MMPHU3HAKA HOHHTHﬁ, YCTaHaBJIMBATb
HNX B3aNMMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIWE IMOHATHA MPH OIMCAHWU HCOPTaHWUYCCKUX
BCIICCTB U UX HpeBpaIL[CHI/Iﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,



YIJIEKUCIIBIA Ta3, aMMUaK, rami€Has M3BECTb, HeraméHas HM3BECTh, NMUTHEBASI COJA, MHUPUT U
ApyTHE);

c(OPMHUPOBAHHOCTb YMEHUH OINPENeNIATh BaJICHTHOCTh U CTENIEHb OKMCICHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAAJIC)KHOCTh HEOPraHMYECKUX BELIECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIAaCCY/TPYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE TUAPOKCUIDBI, COJIH);

C(OPMUPOBAHHOCTh ~YMEHHH pacKpblBaThb CMBICI IEepHOAWYECKOro 3akoHa /[l
W. MenzneneeBa u JIEMOHCTPHPOBATh €ro CHCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO |
IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBbl XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, UCMONb3ys IMOHATUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX JJIEMEHTOB M HX
COCMHEHUN MO mnepuojaM W rpymnmnam l[lepuoanyeckoil cUCTeMbl XMMUYECKUX AJ€MEHTOB /l.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) 00IIME XUMUUYECKHE CBOICTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAATH CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OPMHUPOBAHHOCTh YMEHHUS KIIACCU(PUIIUPOBATh XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroliux BEHIECTB, TEIIOBOMY 3G(}EKTy peakiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTopa);

C(i)OpMPIpOBaHHOCTB YMCHI/Iﬁ COCTaBJIAITh YPABHCHUS peaKuHﬁ Pa3JInYHbIX THUIIOB, ITOJIHBIC
n COKpaHIéHHI)IG YpaBHCHUA peaKuHﬁ MOHHOTI'O 06M€Ha, YUUTBIBasA yCJIOBUA, IPU KOTOPLIX 3TH
pCakiuu UAYT 10 KOHIIA,

C(i)OpMPIpOBaHHOCTB YMCHHﬁ NpOBOAUTL PCAKIUH, IMMOATBCPIKAAOIINC KauyeCTBEHHBIN
COCTaB pa3jIMYHBIX HEOPraHUYCCKUX BCHICCTB, pPacCllO3HABaTh OIIBITHBIM HYTGM HNOHBI,
MNPUCYTCTBYIOIIHUEC B BOAHBIX pACTBOpPAX HCOPTraHUYCCKUX BCUICCTB;

C(i)OpMPIpOBaHHOCTB YMeHI/Iﬁ PaCKpbIBaTh CYHIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHHI’I oCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3THUX peaKHHﬁ;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIUU OT
pasIUYHBIX (PAKTOPOB; XapaKTep CMEMICHUS XUMHYECKOTO DPABHOBECHUS B 3aBHCUMOCTH OT
BHelTHero Bo3aercTBus (mpuniun Jle [larensbe);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPpHU30BaTb XUMHUUYCCKHUEC IPOUCCCHI, JIC)KAIIUC B OCHOBC
MPOMBIINIJICHHOT'O  TTOJIYUCHU A cepHoﬁ KHUCJIOTBI, aMMHaKa, a TaK¥XeC C(I)OpMI/IpOBaHHOCTB
HpeI[CTaBJ'IeHI/Iﬁ 00 O6H_[I/IX HAaYYHBIX HNPHUHIOHIIAX W SKOJOTHMYCCKUX npo6neMax XUMHUYECKOIo
MMPOU3BOACTBA,



c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMUCICHHUS C MCIOJIb30BAHUEM IOHSITHUS
«MaccoBasi JI0JNisl BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHHMH Ta30B MPU XUMHYECKHX
peaklusaX, Macchl BellecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOLIUMX B PEAKIUM BEILIECTB, TEIJIOBOro 3¢ dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BEILIECTB, IPEBPAIICHHS U COXPAHEHUsI YHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUIa TOJb30BAHUS XUMUYECKOU TOCYION H
n1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ IUIAaHUPOBATb W BBIIIOJIHATH XUMHYECKHI SKCIICPUMCHT
(pa3nmokeHne TEpPOKCHIa BOJOpPOJAa B NPUCYTCTBHUHM KAaTalM3aTopa, OINpPEICIICHHE Cpelibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKIWH, PeaKIUH HOHHOIO OOMEHa, KaueCTBEHHBIC PEaKUUH Ha
Cy.]'IB(baT-, Kap6OHaT- U XJIOpUA-aHUOHBI, HA KATUOH aMMOHUA, PCHICHUC SKCIICPUMCHTAJIbHBIX
3amaq 1o TemaM «Metams» U «HemeTrauibl») B COOTBETCTBUH C IPABMWIIAMH  TEXHHUKH
0e301acHOCTH NpU O0pallleHUH ¢ BEUIECTBAMU U JJAOOPaTOPHBIM 000PYAOBAHUEM, NIPEACTABIATH
pe3ysbTaThl XUMHYECKOTO SKCIEpHUMEHTa B (opMme 3ammcu ypaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpPOBaTh BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
[OJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHHMKauuu, MHTepHeT u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUN COONIOAATh IMpaBWJIa HKOJOTMUYECKU 1EIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMUs] CBOETO 3/I0POBbS U
OKpYKarolllel NPUPOJHOM Cpelbl, OCO3HABATh OIACHOCTb BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
OnpeeNEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [IJIK, mosicHaTe Ha mpuMepax crocoObl
YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIA 06yqafomnxc>1 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbSA: YMCHUC IIPUMCHSATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HaHH BEIIECTB U XUMHUYCCKUX HBHGHHﬁ;

JUTSL CIIETIBIX U CTIA00BHAAIINX OOYJArOIIUXCS: YMEHUE UCTIOIB30BATh PEIbePHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xuMmudeckux Gopmys.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHuMe pa3ziesioB H TeM | KosnwndecTBo yacos | OnexTpoHHbIe (LUPPOBBHIC)
n/m HPOrpaMMBI Beero || Kontpomsasie |[[IpakTisecke o0pa3oBaTenbHbIE PECYPCHI
L] paboThI paboThI
Pa3gen 1. TeopeTnyeckne 0CHOBbI OPraHMYeCKO XMMHH |
1.1||IIpeamer opraHrYecKOil XUMHH. 3 PO, bubmmorexa LIOK
Teopust cTpoeHHsT OpraHNYecKUX https://m.edsoo.ru/ff0d210c
coenmaeHuit A. M. Bytieposa

|I/I—Toro 0 paszeny || 3 || |

|P33116J1 2. YrieBoaopoabl |

2.1|lIpenenbHbIE YIIIEBOAOPOIbI — AIKAHbI 2 POIII, bubmmoreka [IOK
https://m.edso0.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

Ne HanmMenoBanme pa3aenoB u TeM KommaecTso yacos OnexTpoHHbIe (ITUPPOBEIE)
n/m IpOrpaMMBl Beero || Kontpomsasie |[[IpaTiecke o0pazoBaresbHbIE PECYPChI
L paboTHI PaboTHI
2.2 ||HenpenenpHbIE YTIEBOAOPOIBL: 6 1 POIII, bubmnorexa [JOK
| |[anKeHbl, anKagMeHbl, AIKUHbI https://m.edsoo.ru/ff0d210c
.3||ApomaTnueckue yrieBoaopoIbl 2 POI, bubmmorexa LIOK
L https://m.edsoo.ru/ff0d210c
2.4 |\[TpupogHbIE HCTOYHUKA 3 1 POIII, Bbubmmoreka [IOK
| |lyrieBomoposioB 1 ux nepepaboTka https://m.edsoo.ru/ff0d210c
|I/ITor0 10 pasaeny || 13 || |

IPasnen 3. Kucjopoacoaep:kaiiue oprannyecKue coeInHeHust

3.1] Cruptel. ®eHon 3 POI, bubmmorexa LIOK
L https://m.edsoo.ru/ff0d210c
3.2||Anpaernnpl. KapOoHOBBIE KHUCITOTHI. 7 1 POII, bubmnorexa [JOK
| ||Crnoknbie 5dupbl https://m.edsoo.ru/ff0d210c
3.3||YrneBomapr 3 1 POIII, Bubmmoreka [IOK
L https://m.edsoo.ru/ff0d210c
|I/ITOr0 IO pa3jery H 13 “ |
|Pa3)1e.11 4. A3oTcoaepikaniue OpraHu4ecKue coeJuHeHust |
4.1||AMUHBL. AMUHOKHUCIIOTHI. bemku 3 POII, bubamoreka [TOK
L https://m.edsoo.ru/ff0d210c
II/IToro 0 pazjaeny H 3 || |
|Pa:meJ1 5. BbIcOKOMOJIEKYJISIPHbIE COeIMHEHMS |
5.1||[Tmactmaccer. Kayayku. Bonokna 2 POIII, Bubmmoreka [IOK
https://m.edsoo.ru/ff0d210c
|I/IT0ro 1o pasgeny || 2 || |
OBLIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOI'PAMME
11 KJIACC
Ne HaunmeHnoBaHue pa3esioB U TeM | KomruectBo yacos DrekTpoHHbie (1HU(POBBIE)
n/m POTPaMMBbI Beero ||Kortposhbie|[[IpakTiseckie 00pa3oBaTebHbIE PECYPCHI
L] paboTsl paboTsI
Pa3nea 1. Teoperudyeckue 0CHOBBI XMMHU
1.1||Ctpoenne atromoB. [leprogmdaeckuii 3 POIII, Bubmmoreka [IOK
3akoH u [lepronyeckas cuctema https://m.edsoo.ru/ff0d210c
XUMUYECKuX djiemMeHnToB /1. U.
| |[Menznenecsa
1.2 ||Ctpoenne BemecTBa. MHOT0OOpa3ue 4 POIII, Bubmmoreka [IOK
| |jBemects https://m.edsoo.ru/ff0d210c
1.3||Xumndeckue peakiuu 6 1 1 POIII, bubmmorexa [JOK
L https://m.edsoo.ru/ff0d210c
|I/ITOr0 0 pas3jeny || 13 || || ||
|Pa311eJ1 2. Heopranunueckasi XuMust
2.1||Mertamibt 6 1 POIII, Bbubmnorexa [JOK
https://m.edsoo.ru/ff0d210c
2.2|[HemeTasmibt 9 1 1 POII, Bbubaunorexa [JOK
https://m.edsoo.ru/ff0d210c
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Ne HaunmeHnoBanue pa3aesnos u TeMm
n/n MPOTpaMMbl

KomngecTBo yacoB

DneKTpoHHBIE (ITUPPOBHIC)

[TPOTPAMME

Bcero ||Kontpomasasie|[Ipaktuueckue 06pasoBaTeNbHbIC PeCypCL!

L paboTHI paboThI

.3||CBsI3p HEOPTAHNIECKUX U OPTaHMIECKUX 2 POIII, Bubmmoreka [IOK
| ||pemects https://m.edsoo.ru/ff0d210c
|I/ITor0 IO pa3zeny 17 | ||
IPasnen 3. XuMus ¥ KH3Hb
3.1||Xumus 1 KU3Hb 4 POII, bubanorexa [JOK
L https://m.edsoo.ru/ff0d210c
|I/IT0r0 TI0 pa3zery 4
OBILIEE KOJIMYECTBO YACOB I10 34 2 3
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