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IHHOACHUTEJBHAA 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, Tpe0OBaHUNA K pe3ylbTaTaM OCBOGHHs  (enaepanbHOl  00pa3oBaTeNbHON
nporpammel cpennero obmero odpazoBanus (DPOIT COO), npencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM oOpaszoBarenbHoM craHgapre COO, ¢ yuérom Konmenuuu mpemnonaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTusi Boctiutanus B Poccuiickoit denepanuu Ha niepuoxa no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOJAXO0I0OB K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OIPEAEICHUIO OOLIeH
CTpaTeruu 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOrO mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUWIM KOHLIENTYaJIbHbIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHE, IOJIy4aeMOE  BBIIYCKHHKaMH  001Ie00pa3oBaTelbHOM
OpraHu3aliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIYXHT
3aBEpIIAIOIIMM STAllOM peajr3aldy Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpPOBHE KIFOUEBBIX
IEHHOCTEH, NPUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOro oOpa3oBaHHs. OTH IEHHOCTH
KacaroTCsl TIO3HAHMS 3aKOHOB TPHUPOJBI, (OPMUPOBAHUS MHPOBO33PEHUS M OOLIEH KYJIbTYpHI
YeJIOBeKa, a TAKXKE OHKOJOIMYEeCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3I0POBBIO U
NpUPOIHON cpere. Peannsyercs xuMmudeckoe oOpa3oBaHHe O0YYaIOMINXCs Ha YPOBHE CPEITHETO
oOuiero odopazoBaHusl CpeACTBaMM yuyeOHOro mpeamera «XUMHs», COAEp)KaHUE U MOCTPOEHUE
KOTOPOTO OMNpE/AeIeHbl B NpOrpaMMe 10 XUMHU C Y4ETOM cHeun(UKd HayKd XUMUH, e
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBHOM )KM3HU OOIIECTBA, a TAKXKE ¢ YIETOM OOIINX
Hesieil ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbI CpPeIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAeT OCOOYIO POJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIIUICHHS], B CO3/ITaHUE LIETTOCTHOTO MPECTaBICHUS
00 OKpYy’KaroIlleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3H
MEXJ1y CTPOCHHUEM BEIIeCTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYIMMU €CTECTBEHHbIMM HAayKaMHM, XHMHs cCTala
HEOTHEMJIEMON YacThI0 MHPOBOW KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
JKU3HHU KaXJ0To wieHa oOmiectBa. CoBpeMeHHasi XMMUSI KaK HayKa CO3HAaTeNbHAasl, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha PelIeHUE TIO0ATbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, DHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHBbI 3JJ0POBbS.

B coorBercTBMM C OOMMMHU LENSAMH W TNPUHLUUIAMH CpPEIHEro oOIiero oOpazoBaHMA
coaepkanue mpeameta «Xumus» (10—11 kmaccel, 6a30BbIii YpOBEHb U3YUYCHHUS) OPUCHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO MM JIJIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNU 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsitolmiuMu  ipeaMeTa  «XHUMHs SIBISIIOTCSL 0a30Bble Kypchl — «OpraHudeckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0Q30BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPraHUIECKOH XUMUH (C BKIIOYCHHEM
3HaHWH W3 O0IIeH XUMHH) M OpraHndeckord xumuu. opmMupoBaHUE JaHHOW CHCTEMbl 3HAHUH
OpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa conepxkanus KypcoB — «Opranuueckas xumusi» 1 «O01as 1 HeopraHu4eckast
XUMUS» ¢(HOPMHUPOBAHA B MPOTPAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMM Ha
ONpPEACNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBaAKOTCSl HA YPOBHE KIIACCMUECKOW TEOPUU CTPOEHHUSI OPraHMYECKUX COCIUHEHUM, a
TAKK€ HA YPOBHE CTEPEOXMMHYECKHUX M JJIEKTPOHHBIX NPEACTABICHHN O CTPOEHUU BEIIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO
CJIOKHBIX OMOJIOTMYECKM aKTHBHBIX COCIMHEHHH. B Kypce opraHnyeckoil XUMHUU MOJTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEACTABJICHHUS O XUMUYECKOUN CBSI3M, KJIACCU(PUKAMOHHBIX MTPU3HAKaX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B IpenMmere «XuMus» 0a30BOro ypOBHS paccMaTpUBAETCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETHUYECKUM Marepuan u
(akTosIOrMYecKre CBEACHHS O BEUIECTBAX U XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» O0y4aroIUMCs MPEIOCTaBIAETCSI BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUMX WU METOJ0JIOTMYECKUX MO3UIIMM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHMN O BaXKHEWILIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
gomonHseTcss B kKypcax 10 wum 11 kiaccoB »ieMeHTaMu  COJEpXKaHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ pOoJib B I[IO3HABATEIBHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECcCy
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ JIJIsl TOMOJTHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS! OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00yYaroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS (PUIOCODCKUX UACH, TaKUX KaK:
MaTepHaIbHOE €TUHCTBO HEOPTaHWYECKOTO U OPraHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, MI03HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM dKCIIEPUMEHTA
W pEeIIeHUsS TPOTUBOPEYHH MEXKIy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH DKOJIOTMYECKUX MPOOJIEeM, a TaKke MpodiieM cOepekeHus
SHEPrEeTUYECKUX PECYPCOB, ChIPhS, CO3/IAHUSI HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B muane pemeHus 3aaay BOCIUTAHUS, Pa3BUTHUS W COLUANM3AIMU  O0OydaroIIUXCs
INPUHSATBIE MPOrpaMMON MO XUMHH TMOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHMBEPCAJIbHBIX YUYEOHBIX JNEHCTBUM, MMEIOIIMX
0a30Bo€ 3HaUEHHE JUIsl Pa3IMUHBIX BUJIOB JEATEILHOCTHU: PEIIEHUs IPOoOeM, IOUCKa, aHAIIN3a U



0o0paboTku uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM JeSITeNbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B IIO3HAHUY XHMUH.

B nmpaxTuke npenogaBaHus XMMHUU Kak Ha ypOBHE OCHOBHOI'O 0OILIEro o0pa3oBaHMsl, Tak U
Ha YpOBHE cpeiHero oOmero o0pa3oBaHMs, IIpU  ONPEICICHUU  COJEPIKATEIbHOM
XapaKTEpUCTUKU LeJed H3Y4YeHMs] IpEeIMETa HAalpaBICHUEM II€PBOCTEIIEHHON 3HAYMMOCTH
TPaOUIIMOHHO Tpu3Haércs (OPMHUPOBAHME OCHOB XHMMHUYECKOM HAyku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, IMPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPECIICHUIO LIENIeH N3YUYECHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorjacHO JaHHOW TOYKE 3pEHUS TJABHBIMHU IEIISIMU W3YUeHHs NpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

(GhOopMHUpPOBaHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK BaKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUpA, B OCHOBE KOTOPOM JiekKaT KIIFOYEBBIC MOHATHA, (yHIaMEHTAIbHBIC
3aKOHBI W TEOPHH XUMHH, OCBOCHHE S3bIKA HAYKH, yCBOCHHE M TIOHMMaHUE CYIIHOCTH
JOCTYMHBIX OOOOIIEHHII MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpUel HX
Pa3BHUTHS U CTAaHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUN O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB W
XUMHUYECKHX pPEeaKInid, HEOOXOJUMBIX Il MPUOOPETCHUS YMEHUW OPHCHTHPOBATHCS B MHPE
BCIIECTB M XHWMHYECKHX SBIICHUM, HMMEIOIIMX MECTO B TMPUPOJE, B MPAKTHYCCKON U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHMEM M OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJIIOICHUEM TIPABUII 0€3011aCHOT0 0OpaIlleHs C BEIIECTBAMH.

Hapsiny ¢ atum, copepxarenbHas XapaKTepUCTHKA LENed U 3a7a4 U3Y4YEeHUs MpeaMeTa B
porpaMMe 1o XMMHUHU YyTOUYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cHCTeME cpenHero oomiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTENEHU OTHAETCS NpPEANOoYTEeHHEe MPAKTUYECKOH KOMIIOHEHTE COJep)KaHus OO0ydeHus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIIYCKHHMKA 0O0IIe00pa3oBaTeIbHOM  OpraHu3aluy,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMM, a (YHKIHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHUSMHU aKTHBHOTO TIOJYYEHUS 3HAHWHA W MPUMEHEHHUS WX B PEabHON >KU3HM JUIs PEUICHHUS
IPaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM Mpu H3yYEHUH TMpeaMeTa «XUMHUs» JIOMUHUPYIOIIEe 3HAYeHUe
MpUOOpETAIOT TaKKE IENIU U 3a/1auH, KaK:

aaarTanusa 06y11a}01111/1x051 K YCIOBUSM JAUHaAMHUYHO Pa3sBUBAIOIICTOCA MHpa,
GbopMHpPOBaHME MHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallMaX, CBA3AHHBIX C BEHIECTBAMU U UX IPUMCHCHHUEM

dbopMupoBaHue y OOydYalOIIMXCSl KIIOUEBBIX HABBIKOB (KIJIOYEBBIX KOMIIETEHILIUN),
UMEIOIMX YHUBEPCAIbHOE 3HAUCHUE JUIS PA3IMYHBIX BHIOB JESITEIBHOCTH: PELICHUs MpoOIIeM,
MOWCKa, aHanmm3a W 00padoTku uHMOpMaIuK, HEOOXOMWMBIX JUIsi MPUOOPETEHUS OTBITA
JEATEIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IO3HAHUU XUMHH, a TAK)KE AJIS OLEHKH C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPELY;

Pa3BUTHUEC NTO3HABATCJIBHBIX HUHTCPCCOB, MHTCIIICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
06y‘{aIOH.II/IXCSIZ CIIOCOOHOCTH CaMOCTOSTEIbHO HpI/I06p6TaTL HOBBIC 3HaHHUA 110 XHMHH B



COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a y4eOHO! U HayYHO-TIOMYJIIpHOU HH(OPMALIUKA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOJIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPU IJIAHUPOBAHUHU U IPOBEICHUU XUMUYECKOT O SKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOYyYarommxcs YOSKIEHHOCTH B TYMAHUCTHYECKON HAIPABICHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pEIIeHUH TJ00albHBIX  MpPOOJeM  pallOHaIbHOIO
MPUPOJIONOIB30BAHMS, MOMOJHEHUS JHEPreTHYECKUX PECYPCOB U COXPAHEHHUS! MPUPOJIHOTO
paBHOBECHsI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/7I0POBBIO, & TAK)KE MPUOOPETEHUSI OIBITA MUCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
TPAMOTHBIX PELIEHUHN B CUTYyaIUAX, CBI3AHHBIX C XUMHUYECKUMU SIBIICHUSMH.

B yuebHom mnane cpenHero o6miero oOpa3zoBaHHs MPEAMET «XUMUS» 0A30BOr0 yPOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO1ee 4nciIo yacoB, OTBEIEHHBIX AJIS M3YYEHHUS XMMMHU, Ha 0a30BOM YpOBHE CPEIHErO
obmiero oOpazoBanms, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezemo).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHH

[Ipenmer opraHudeckod XuMuUHM: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJIyYE€HUH HOBBIX BELIECTB U MaTEpUaoB. Teopus CTPOEHUsI OpPraHMYECKUX COCOUHEHHMN A.
M. bytnepoBa, €€ ocHOBHble MojoXkeHUs. CTpyKTypHblE (OpPMYJbl OPraHUYECKUX BEIIECTB.
['omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEOUHEHMSX — OAMHApPHBIE U
KpPaTHBIC CBA3H.

[IpencraBienue o ki1accuPpUKAMU OpraHuYecKuX BemecTB. HoMeHki1aTypa opraHnueckux
COeMHEHUH (cucremMaTuyeckas) M TpUBHAIbHBIE Ha3BaHMS BAXXHEHIIMX MpeICTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB.

SKCHeDI/IMeHTaHBHBIe METOJAbI M3YUYCHHA BCHICCTB UM HX HDeBDaIHeHHﬁZ O3HAKOMJICHHUE C
06p33HaMI/I OpTraHU4YCCKUX BCHICCTB W MaTCpUalaMd Ha UX OCHOBEC, MOACIHUPOBAHUEC MOJICKYII




OPraHMYECKHUX BEIIECTB, HAONIOJCHHE ¥ OMNHCAHHME JCMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BEILIECTB MPU HarpeBaHuM (IJIaBJlIeHNEe, OOYTIMBaHUE U TOPEHHUE).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTWUYECKUH psia. MeTan u 3TaH — mpocTeifimue
MPECTABUTENIA aJKaHOB: (U3MYECKME W XHMHUYECKHE CBOMCTBA (peakuuu 3aMelIeHUS U
TOpEeHUs ), HAXOXKACHHUE B IPUPO/IC, OTYyUCHHE U TPUMEHEHHUE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKHI P, OTHIICH U ITPOIMUJICH — HpOCTCfIHIHC
MNpEaACTAaBUTCIIN AJIKCHOB!: (bI/ISI/I‘IGCKI/IC N XUMHYECKHE CBOMCTBA (peaKL[I/II/I TuApUpOBaHUd,
TaJIOrCHUPOBAHMs, TUApaTalilii, OKUCJICHUA U HOJII/IMepI/I3aLII/II/I), MOJIYYCHHEC U IIPUMCHCHHUC.

Ankanuensl: Oyramguen-1,3 u merunOyraguen-1,3: crpoeHHe, BaKHEHIINE XUMHUYECKHE
cBOMcTBA (peakuus noauMmepusanuu). [losyuyeHre CHHTETHYECKOr0 KayuyKa U Pe3HHBbI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psA. ALETHIeH —
IPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuy ruIpupoOBaHus, raIOTeHUPOBAHUS, TUAPATALINU, TOPEHUS ), T0JIyYeHHE U IPUMEHEHUE.

Apenbsl. benson: cocrtaB, cTpoeHue, (puU3MUECKHMe M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHHS), MOJNyYeHUE WU MpUMEHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanus U HUMpPOBAHUs), NoxyyeHue u
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MIPUHAJISKALNTIMHI K Pa3IMYHBIM KJIaccaMm.

[TpuponHblE UCTOUYHUKU YTIIIEBOJOPOIOB. [IpupoaHblii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTku He(TU: TEperoHkKa, KpPEeKUHT
(TepMuyUeCKUid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOJYKTHI €ro nepepadboTKy.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB U WX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojuiekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJT YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTHYECKONH pPabOoThI:
MOJIy4YEHHUE 3TUJICHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Breruucnenuss 1o YpaBHCHHIO XUMHYECKOU pcakunmn (MaCCH, O6’LéMa, KOJIMYCCTBA
HCXOJHOTO BCIICCTBA HMJIM MPOAYKTAa PCaKIHWM I10 HM3BCCTHBIM MacCCe, O6”I>éMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BEIICCTB UJIK NPOJAYKTOB peaKI_II/II/I).

Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenenbHble ONHOATOMHBIE CHUPTHL. METAaHOI M 3TAHON: CTpOEHHE, (U3HUYECKHEe U
XUMHYECKHE CBOWCTBA (PEaKLUU C AKTUBHBIMH METAJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
npuMeHeHre. BogopoiHeie cBsI3u MeXay MOJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTtoMHEIe CIIUPTHI. OTUIICHTIMKOIb H TJIMLOCPpUH: CTPOCHUC, (I)I/ISI/I‘{CCKI/IC n
XUMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO IICJIOYHBIMH METAIJIaMH, KaUCCTBCHHAA PCAKIIHUA HA



MHOIOaTOMHBIE CHUpPTHI). JleficTBME Ha oOpraHu3Mm uesnoBeka. lIpuMmeHeHue riaunepuHa u
STUJICHIJIUKOJIA.

deHou: CTpOCHUE MOJIEKYJIbl, (U3MYECKUE W XUMUYECKHE CBOMCTBAa. TOKCHYHOCTH
¢denona. [lpumenenue Qenoa.

AJIBI[CFI/II[BI " KenioHbl. (DOpMaJIbI[eFI/II[, afneTajlbACcruj: CTpPOCHHUC, (1)I/I3I/II-ICCKI/IG n
XUMHYCCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUS W BOCCTAHOBJICHUS, Ka4YC€CTBCHHBIC peaKI_[I/II/I),
MOJIY4YCHHEC U IIPUMCHCHUC.

OnHOOCHOBHBIE TIpeZieNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAsE U YKCYCHAsl KHCIIOTBI:
CTpoeHue, PU3NUECKUe 1 XUMHUECKIE CBOICTBA (CBOMCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepudukanmu), mnoiyueHue u mnpuMmeHenue. CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIINX KapOOHOBBIX KHCIOT,
UX MOIOILIEe JIEHCTBHE.

Crnoxnble 3¢Upbl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX F(PHUPOB.
Kupsl. 'maponus xupos. [IpuMeneHne xxupoB. buosorudeckas poib KUPOB.

VYrieBonbl: cocTaB, KiiacCU(PUKAIMS YTIEBOJAOB (MOHO-, IU- U TIOJIMcaxapubl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOCHHSI MOJEKYJIbl, (PU3HUECKHE U XHUMUYECKUE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom wmeau(ll), oxucieHne aMMHAYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHUE B MPHUPOJE,
npUMeHeHue, ouonorunueckas poib. Dotocunte3. OpykTo3a Kak U30MEP TIIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepsl. CTpoeHHe Kpaxmalla U LEeJUTHI03bI.
duznyeckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEaKIUsl C UOJA0M).

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W MX MpEBpallleHUui: NpOBEIEHUE,
HaOJIOZIGHWe W ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcunom menu(Il)), ampaernnoB (oxkucieHue
aMMHuadHbIM pactBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMajia C MOJOM), MHpPOBEJEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

PacuérHbie 3a1ayn.

Breruucnenuss 1o YpaBHCHHIO XUMHYECKOMN pcakunun (MaCCBI, O6’béMa, KOJIMYCCTBA
HCXOJHOTO BCHICCTBA HMJIM IMPOAYKTAa PCaKIHWM I10 HM3BCCTHBIM MacCCE, O6”I>éMy, KOJIMYCCTBY
OIHOTO U3 UCXOAHBIX BEIICCTB UJIK NPOJAYKTOB peaKI_II/II/I).

A30Tcozlep>1<amne OpTraHU4YCCKUC COCIUHCHUS.
AMMWHOKHUCIIOTHI KaK aM(bOTepHBIe OpTraHU4Y€CKUC COCAUHCHUS. du3znueckrue U XuMUYECKHEe

CBOICTBAa aMUHOKHUCIOT (Ha MpUMepe TIIHIKHA). bHojormdeckoe 3HaYeHHWE AMHHOKHCIIOT.
IlenTuael.



benku kax npuposiHbIE BBICOKOMOJIEKYJISpHbIE coequHeHus. llepBuuHas, BTOpUYHaAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OEIKOB: TUIPOJIM3, JCHATYypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

3KCHCDI/IMGHT3HLHBIC MCETOAbI M3YYCHUA BCHICCTB U HUX HDCBDaH.[CHPIfI: Ha6JIIOI[eHI/Ie n
OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OCIKOB IpPU HArPEBaHUH, I[IBETHbBIC
peaxiuu OEIKOoB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIE TMOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH: MOHOMEDp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IIOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH — IOJIMMEepU3alis U NOJUKOHICHC AL,

SKCHCDI/IMCHTaHLHLIC METOAbl M3YYCHHUSI BEHISCTB M MX IPEBPALLICHUM: O3HAKOMIIEHHE C
06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAy4YKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MCXKITPCAMCTHBIX CBsI3eH IIpu U3y4CHUU OpFaHHHCCKOﬁ xumuu B 10 xiracce
OCYHICCTBJIACTCA 4YCPC3 HCIIOJB30BAHHUEC KakK O6HII/IX CCTCCTBCHHO-HAYUYHBIX HOH?ITPIfI, TaK H
HOHHTHﬁ, SABJIFOINUXCA CUCTEMHBIMUA JIST OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO0mue ecTecTBEHHO-HAay4yHble TOHATHUSA: SIBJICHHE, HAy4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KIAacCU(PUKALUS, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHUE,
SKCTIIEPUMEHT, MOJICITUPOBAHHUE.

®duszuka: Matepusi, SHeprusi, Macca, aToM, JIEKTPOH, MOJIEKYJla, JHEPTeTUYECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCcTBA, (PU3MYECKHE BETUYHHBI U €AMHUIIBI

UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B opraHusme, (OTOCUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

FGOFpa(I)I/I}II MHHCPAJIbl, TOPHBIC TIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHosorus: nNuileBbie MNPOAYKTBI, OCHOBBI PAlITMOHAJIBHOI'O ITMTAaHUA, MOKOIIHUE CPCIACTBA,

JICKAPCTBCHHBIC U KOCMETUUYCCKHUE IIPLCIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA



Teopeanecmle OCHOBBI XMMHH

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo aroma, H30TOMNBI. ODJEKTPOHHAs 00O0JOYKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anemeHTbl. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IMEPBBIX UYETBHIPEX MEPUOJIOB.
DneKTpoHHAs: KOHPUTYpAIIHs aTOMOB.

Ilepuonnueckuin 3akoH u lIlepuommueckass cucremMa XHMHMYECKUX 3JeMEHTOB /[l
U. MenpneneeBa. CBsi3p INepHOIUYECKOro 3akoHa M Ileproguueckoil CUCTEMBI XMMHMUYECKHUX
sneMmeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3Ha4eHUEe NEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHMHUYECKash CBsi3b. Buabl XUMHUYECKOW CBS3UM (KOBaJCHTHAs
HENoJIsipHasl U TOJSApHAas, MOHHAs, MeTauindyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBSi3U (OOMEHHBIA M JTOHOPHO-aKLENITOPHBIN). BomopoaHast cBsi3p. BaleHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniectBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTue o nucnepcHbIX cucremax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpPBI. MaccoBas 107s
BEILECTBA B paCTBOPE.

Knaccudpukamuss HeopraHmueckux coeauHeHHH. HomeHkiaTypa  HEOpraHHYeCKuX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMNICKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumunueckass peakuus. Kiaccupukanuss XMMHUYECKUX peakUil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMSI MACChl BELLECTB, 3aKOH COXPAHEHMs U IIPEBPALICHUS
SHEPTUH IIPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyYHbIX (akTopoB. OOpaTHUMbIE pEaKIUH.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle [larense.

DnekTponuTnueckas auccouuanus. CunbHble U cialble d7meKkTponuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpalbHas, IIeT0YHAasl.

OKUCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKkmuu.

OKCEepUMEHTAIbHBIE METOJbl W3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLus
tabmui «llepmonnueckas cuctema xumudeckux snaemeHToB JI. . MenneneeBa», u3ydeHue
MoJieen KPUCTAJIINYECKUX PELIETOK, HaOro1eHue
U OMHCaHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOa B
IPUCYTCTBUM KaTaJlM3aTopa, OINPEAEIEHUE Cpelbl pPAcTBOPOB BELIECTB C  IOMOILBIO
YHHMBEPCAIbHOIO MHJIMKATOPA, PEAKIIMK MOHHOTO OOMEHa), MPOBEIeHNE MPAKTUUYECKONH paboThI
«BnusHue pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.




Pacuéryple 3agauu.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLUH, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM TOHATHUS KMACCOBAs A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnpl. [Tonoxenue Hemeramios B [leproaudeckoit cuCTeMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoOB. (DHU3WYECKHE CBONCTBA HEMETAJLIOB.
AJTOTpOnUs HEMETAJUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

XVWMUYECKUE CBOWCTBA BaXXHEHUIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriepoja ¥ KpeMHHUsI) U UX COCTMHEHUH (OKCHIO0B, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. Ionoxenune metamioB B [leppoandeckoi cUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmiue
¢duznueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DNEKTPOXUMHUYECKUN P HAMpsIKECHUH
METaJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, Kalui, KaJblMi, MarHuw,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

O6H_[I/Ie CII0COOBI MOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6BITy H TCXHHUKC.

OKcliepUMEHTAIbHbIE METOJbl H3YYEHMsl BEIEeCTB M UX MPEBPAIEHUN: H3ydyeHUe
KOJUIEKIMM «MeTaJlibl M CIUIaBbl», 00pa3lOoB HEMETAJUIOB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3ama4, HaONIOJEHHWE W  ONHCAHWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  OTBITOB
(B3aMMO/ECHCTBUE THIPOKCHAA ATIOMUHHS C PacTBOpaMHU KHUCJIOT U IeNouYel, KauyeCTBEHHbIE
peakuny Ha KaTUOHbI METAJJIOB).

PacuérHbie 3a1ayn.

Pacuérbl maccel BemiecTBa WM 00bEMA Ta3oB 0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYacTBYIOUIMX B pEaKIMM BELIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMud 1 )KU3Hb

Ponp xumuu B ob6ecrieyeHU SKOJIOTMUECKOM, YHEPTeTUYECKO 1 MUIEBOI O€30MacHOCTH,
pa3BuTUM MeauuuHbl. [lOHSATHE O HaydHBIX METOAAX MO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpencraBinenuss 00 OOMMX HAYYHBIX NPHUHIUINAX MPOMBIIUIEHHOTO  TOTYYCHHS
BaKHEUIIINX BEIIECTB.

YenoBek B MHPE BCHICCTB W MaATCPHAIOB: BaKHEHIIIIE CTPOUTCIIBHBIC MaTCpUalbl,
KOHCTPYKIHMOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTCpuajbl OJId 3SJICKTPOHUKH,
HaHOMATCPUAJIbl, OPIraHUYICCKNEC U MUHCPAJIbHBIC YI[O6PCHI/I$L



XuMUsS W 3J0pOBbE YEJIOBEKA: MpPaBUJIa HMCIOJIL30BaHMS JICKAPCTBEHHBIX MpenapaTos,
MpaBIa 0€e3011acHOTO HUCHOJIL30BAHUS MpernaparoB OBITOBOM XUMHUHU
B [IOBCEIHEBHOU KU3HMU.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MEXIpeIMETHBIX CBsI3€i MPU M3YYEHUU OOIIEH M HEOPraHWYECKOH XUMHH B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK YU MOHATHUM, SABJISIIOIIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJIU3,
CHUHTE3, Kiaccu(UKaIus, TEPUOJUIHOCTh, HAOIIOICHNE, OHKCIICPUMEHT, MO/JICIUPOBAHHE,
U3MEpPEHHUE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
pPaZl0aKTUBHOCTb, MOJIEKYJia, SHEPreTUUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe

COCTOSIHHEC BCIIICCTBA, (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI U CIMHUIBI UX U3MCPCHUA, CKOPOCTD.

buonorust: kierka, opraHusM, 3Kocuctema, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

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

TexHomorns: XumMmdeckas MPOMBINIJICHHOCTb, MCTAJUTYPTHA, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTCpHraoB, CEJIbCKOXO3SIMCTBEHHOC IIpOU3BOJICTBO, IIUIICBas MMPOMBIIIJICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX nmpenaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHraoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHUS OOYYarOUIMMHUCS
IporpaMM CpeAaHero ooIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).



HayuyHo-mMeTronn4yeckoil OCHOBOM it pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS
IPOrpaMM CpeAaHEro o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJibTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero obOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHUE O6y‘IaIOH_[I/IMI/IC${ pOCCHﬁCKOﬁ Fpa)I(,Z[aHCKOﬁ NICHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbBHOCTH U CAMOOIIPCACIICHUIO,

HaJIn4Yuec MOTHUBAIlUU K 06yT-IeHI/IIO;

LIeJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH Ha OCHOBE KJIFOYEBBIX
HEHHOCTEW M UCTOPUUECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH NI€ATEITHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHONH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJINYUEC HPaBOCO3HAHUA 9KOJIOTHYCCKOMN KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JImgyHOCTHBIE pe3yiibTaTbl OCBOCHHA IPEAMCTA «XHUMHS JOCTUIalOTCA B CJHHCTBC
y‘le6H0ﬁ W BOCHUTATEIILHOM ACATCIIBHOCTH B  COOTBETCTBUHM C T'YMAaHHCTUYCCKUMHU,
COOMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBCHHBIMW HCHHOCTAMHM W HJCAJIaMU pOCCPIfICKOFO
I'paKaaHCKOI'o O6H.[CCTB&, IIPUHATBIMHA B O6H.[6CTB€ HOpMaMKU U IIpaBUJIaMH I1IOBCIACHUA,
CHOC06CTBYIOIIII/IMI/I nponeccaM CaMoOIlO3HaHHWA, CaMOPa3BUTHA WU HPABCTBCHHOI'O CTAHOBJICHUSA
JIMYHOCTH o6yqa10u11/1xc;1.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IMpeaMeTa «XUMHS» OTpaXaroT c(HhOPMUPOBAHHOCTD
OMbITa TO3HABATEIbHOM M TNPAKTHUECKON MAESITEIbHOCTH OO0YyYaloIMUXCs M0 pealu3alnuu
HPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS:

OCO3HaHUS O0YYaAIOUIMMUCS CBOMX KOHCTUTYILMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUSI K
3aKOHY U IIPaBOIOPSIKY;

MPEJCTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOpLIeCKOI\/'I JACATCIBHOCTH IIPU CO3TaHUUN y‘IC6HI)IX IIPOCKTOB,
pPeIICHUN y‘I€6HI>IX W ITO3HAaBATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTeTbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS

LEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4dHOMY HACIEAUI0 OTE€YECTBEHHOMU
XHUMHH;



YBa)XKEHUsI K TPOIlECCY TBOpYECTBa B O0JIACTH TEOPUU M MPAKTUYECKOTO TMPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKU €CTh PEe3yJbTaT JJIUTEIbHBIX HaOII0CHHIH,
KPOMOTJIMBBIX IKCIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

HHTCpPCCa W I1NO3HABATCIBHBIX MOTHUBOB B TIIOJYUYCHHHM W MOCICAYIOHNICM aHAJIU3C
I/IH(l)OpMaHI/II/I O MMEPCaAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTEUYECTBCHHOM XHUMUU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OLIGHMBAaTh CHUTYalldd, CBSI3aHHbIE C XUMHYECKUMHU  SIBICHUSMH,
U IPUHUMATh OCO3HAHHBIC PEHICHHS, OPHUEHTHUPYSACh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI U

LICHHOCTH;

TOTOBHOCTU OLICHMBATH CBOE IOBEAEHUE M IIOCTYIIKM CBOMX TOBAapUUIEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) ¢hopMHUpPOBAHMS KYJIbTYPbI 3/10POBbSI:

NOHMMAHUS LIEHHOCTEM 370poBOro M Oe3omacHoro obOpasza JKU3HHM, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOUICHHSI K COOCTBEHHOMY (DU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui 0e30macHOro oOpalieHHus ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOM
J)KU3HU U B TPYJOBOM JEATEIIBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HMHAUBUAYATbHOTO M KOJUIGKTUBHOTO O€30I1acCHOT0
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U JKU3HH JIFOACH;

OCO3HAHHUS TOCJIEJICTBUN W HENPUITHUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHMs aJIKOroJs,
HapKOTHUKOB, KYPEHHUs);

5) TpyaoBoro BocnuTaHusi:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHE B pEIICHUU MPAKTUUYECKHX 3a7ad COIHAbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUs K TPYY, JIOASIM TPyJla U pe3ybTaTaM TPYAOBOM 1€ATENbHOCTH;
FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBUIYaJbHOW TpaeKTOpHUH 0Opa3oBaHUS,
Oyaymieit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX

MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:



9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHHUA TJI00aNbHOTO XapakTepa HKOJIOTMYECKUX MPOoOieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEbL,

OCO3HaHUsA HGOGXOIII/IMOCTI/I UCIIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHU IJid pCHICHUSA BOIIPOCOB
pairoOHaJIbHOI'O ITPUPOAOIIOJTIL30BAHU A,

AKTUBHOI'O HENPUATUS NEUCTBUMN, NMPUHOCSIIUX BpeZ OKPYKAIOLIEH NPUPOIHON Cpene,
YMEHUSl IPOTHO3UPOBATh HEOJAroNpUSTHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO DSKOJOTMYECKOIO0 MBIIIJIEHUS, JKOJOTMYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHA pYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON IPAKTUKE, CIOCOOHOCTH U YMEHUS aKTHBHO
HIPOTUBOCTOATh UJICOJIOTHU XeMOPOOUH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

C(i)OpMI/IpOBaHHOCTI/I MHUPOBO33pCHUA, COOTBCTCTBYHOLICTO COBPEMCHHOMY  YPOBHIO
pa3BUTHA HAYKHU U O6H.I€CTB€HHOI>1 IIPaKTUKU;

NOHUMaHMs CHeUU(UKH XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (POpMHUPOBAHUU
PalMOHAILHOIO HAYYHOI'O MBIIIICHUS, CO3AAHNU LEJIOCTHOTO MPEJACTABICHUS 00 OKPYKaIOIIeM
MHUpE KaK O €QUHCTBE IPUPOJbI U YEIOBEKA, B IO3HAHWMU IPUPOIHBIX 3aKOHOMEPHOCTEU U
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTH XMMMH JJIsi COBPEMEHHOM LMBMIIM3aLUU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpbI, PELIEHUH IJI00ANBHBIX MPO0JIEM YCTONYHMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBONH M HKOJOTMYECKOW O€30MacHOCTH, B PAa3BUTHM MEIMIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJIydyaeMble 3HAHUS JUIs
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUS J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIINXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJb30BaTh XUMHYCCKUE 3HAHMS JJI pCIICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX;

HHTCPECCA K ITO3HAHUIO U HCCJIeI0BaTEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p3.30BaHI/IIO n CaM006pa3OBaHI/IIO, K
AKTUBHOMY TIOJTYYCHUIO HOBBIX 3HaHUM 110 XHMHH B COOTBETCTBHH C JKM3HEHHBIMU

MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iIuyHbIX cdepax mnpodeccuoHambHOM
JIeATETbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mpenmera «XHUMHUS» Ha YPOBHE
CpeIHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCITUTLINHAPHBIC
(MeXmnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, cUCTeMa, Hay4YHbINH (haKT, MPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

YHUBEpCAJIbHbIC yueOHbIe JIEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHBIE,
peryisaTuBHbIE), obOecneunBaronie (opMUpOBaHME (PYHKIMOHAIBHOM TI'PAaMOTHOCTH U
COLIMAJILHOW KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaThb ~ OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U

CcolMaJIbHOMN IIPaKTHUKCE.

MeTaHpeI{MeTHHe pPE3YyJIbTaThl OTPAXKAKOT OBJIAACHUC YHHUBCPCAJIbHBIMU y‘le6HI>IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMHA I[GﬁCTBPI?IMH.

OBnaneHne YHuBEpPCaJAbHBIMHU yqeﬁnban NMO3HABATEJbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOTHYeCKHE eCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U aKTyaJU3UpOBaTh MpoOJIeMy, BCECTOPOHHE &
paccMaTpuBaTh;

ONpeAC/IAITE HCIIN ACATCIIBHOCTU, 3aJdaBas IHapaMETpbl W KPUTCPUU HUX JOCTHUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHWI HpI/IéMLI JJOTHUYECKOIO0 MBIINIJIICHUSA — BBIICIATH
XApPaKTCPHBIC  TIPHU3HAKU MOHATHU U YCTaHaBJIMBATL WX B3aUMOCBA3b, HUCIIOJIb30BATH
COOTBECTCTBYIOIIHUE MOHATHUA JIA 00BICHEHHUS OTACIBbHBIX q)aKTOB n SIBJ'IGHI/II\/’I;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN JJIA KJ'IaCCI/I(l)I/IKaHI/II/I BEHIICCTB U XUMHNYCCKUX peaKHI/II\/'I;

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMbBIMU SIBJICHUAMMU,



CTPOUTH JIOTMUECKHUE pacCyXJAeHUS (MHIYKTHBHbIC, JACIYKTUBHBIC, I10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

IPUMEHATH B MPOLIECCE MO3HAHMS, UCIOIb3YEMbIE B XMMHHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATEIIbHBIX U IPAKTHYECKUX 3a1a4, NPUMEHATb Ha3BaHHBIC MOJECIBHBIC INPEACTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIaACTb OCHOBAMH MCTOJIOB HAYYHOT'O ITO3HAHHWA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;

(bOpMy.]'II/IpOBaTB Oocjii W 3aJa4du  HCCICAO0BaHHA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(bOpMy.HI/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI
JUIA (1)OpMI/IpOBaHI/IH THUIIOTE3LI 110 ITPOBEPKE IPABHUIIbBHOCTH BbICKA3bIBACMBIX Cy>KI[€HPII>i;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIBHOTO ITUIAHUPOBAHHUS M TIPOBEICHUS YYCHHYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 332 XOJOM IpOIEcca, CaMOCTOSITEIHHO
NPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTh OOOOIICHHS ¥ BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIEITAHHON
pabore;

HpI/IO6peTaTb OIIBIT yququCKOﬁ HUCCIICJIOBATEIILCKON U HpOGKTHOﬁ ACATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTE M T'OTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJOB PCIICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITIO3HAHUSA.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCA B pa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAay4YHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHera),
AHAIN3UPOBATh HH(MOPMALIMIO Ppa3JIMYHBIX BUIAOB U (OPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTDb U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl U MPUMEHSTH pa3lWYHble METOJbl IMpPH TOUCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3a7au ONpeeEHHOTO THIIa;

HpI/IO6pCTaTI> OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTUN u
PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTUMAJIbHYIO (OpMY IpelcTaBiIeHUs] UHPOPMALUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

HCIIOJb30BaTh Hay‘lHBIfI SA3BIK B Ka4e€CTBC CpPCACTBA IIPpU pa60Te C XMMHYECKOM
HH(I)OpMaHHCﬁI NPpUMCHATH MCKIIPCIMCETHBIC ((bI/ISI/I‘{CCKI/IC n MaTCMaTI/I‘-ICCKI/IC) 3HaKM H

CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpeO6paSOBBIBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HATTIATHOCTH.



OBaagenue YHUBEPCAJIBbHBIMH KOMMYHUKATUBHBIMHA JeHCTBUSIMH:

3ajaBaTh ~ BONPOCBl IO  CYIIECTBY OOCyXJaeMoW TeMbl B  XOA€ JAMaiora
W/WIN JTUCKYCCUH, BBICKa3bIBaTh HJICH, (OPMYIMPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHBHO
BBITIOJIHEHMS IPEIJIOKEHHOM 3a1a4H;

BBICTYIIaTh C IPE3CHTALMEH pEe3yJIbTaTOB I103HABATEIBHOU AEATEIbHOCTH, IOIY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBIIOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUUYECKOW pabOThl MO HCCIEJAOBAHHIO CBONCTB HM3y4aeMBIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa U (dopmynaMpoBaTh BBIBO/IbI
[0 pe3ylbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMYTEM COIVIACOBAHMS IO3ULUN B XOJIE
o0cyxeHusI 1 0OMEeHa MHEHUSIMHU.

OBJaagenue YHUBEPCAJIbHBIMHA PEryJIITUBHBIMUA JeHCTBUSAMHU:

CaMOCTOSITEJIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIbHYIO JI€ATEIbHOCTD,
ompezenss e€ UeNu U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraéMplii aIrOpuTM JEUCTBUN IPU BBINOJHEHUM YUEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOUpaTh Hanbosee A(h(HEeKTUBHBIN CIIOCOO UX PElIeHUs ¢ yYETOM MOJyUYEeHHUs HOBBIX 3HAHUU O
BELIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYHICCTBJIATE CaAMOKOHTPOJIb CBOCHM JCATEIBHOCTH Ha OCHOBE caMoOaHalIM3a U
CaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC



HpCZ[MCTHBIe PE3YyabTaThl OCBOCHUA KypCa «Opl"aHI/I‘IeCKaH XUMHUA» OTPAKAKOT!

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUYECKON COCTABIISIIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XHUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPaKTUYECKUX 3aJlad M SKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpelie;

BIQJICHAE CHCTEMOM XMMMYECKHX 3HAHHUU, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIne
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHILIATEILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpall€HHas), MOJIb, MOJISIpHAs Macca, MOJIApHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKUMOHANBHAS TPYINIA, paguKal, H30MEpus, U30MEPbl, TOMOJOTMUYECKHH P, TOMOJIOTH,
YIJIEBOAOPOABI, KMCIOPOA U a30TCOJEPKALINE COCIUHEHUS,, MOHOMED, NOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHU4YECKUX
BemecTB  A. M. byTiepoBa, 3aKOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JICKAIIUE B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MacCHOM MCTIOIH30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAaKTHUYECKOM I€ATENBHOCTH YEI0BEKa;

Cq)OpMHpOBaHHOCTb YMCHI/II‘/‘I BBIABJIATD XaPAKTCPHBIC ITPU3HAKH HOHHTHﬁ, YCTaHAaBJIMBATb
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBCTCTBYIOUIUC ITOHATUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUSA U
npeBpameHI/Iﬁ OpraHU4YCCKHUX COGEHHCHHﬁ;

c(OpPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOH) (POPMYIT OPTaHUYECKUX BEIIECTB
U YpaBHEHUN XMMHWYECKUX PEAKLMUN, U3rOTABIMBATh MOJEIN MOJEKY]I OPraHUYECKUX BELICCTB
JUISL WULTIOCTPALKA X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHNS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh NMPUHAJIEKHOCTh U3YUEHHBIX OpraHUYEeCKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHUIO K OINpPEIeIIEHHOMY KIIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAllde  COEIUHEHMs, BBICOKOMOJIECKYISIpHBIE
COEMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
NPUBONUTE TPUBHAJbHBIE HA3BAaHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWIECHIVIUKOJIb, TJIULEPUH, (PEeHOJd, (opMaibAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PyKTO3a,
KpaxMaJl, 1eJUII0JI03a, TIIULVH);

Cq)OpMI/IPOBaHHOCTB YMCHHA OIPCACIIATL BUJbI XAMHUYECKOH CBSI3H B OpTraHU4YCCKUX
COCOAUMHCHUAX (OI[I/IHapHBIC n KpaTHLIC);

C(I)OpMI/IpOBaHHOCTL YMCHUSA TNPUMCHATH ITOJIOKCHHA TCOPUU CTPOCHUA OPTraHUYCCKUX
BCIICCTB A. M. BYTJ'ICpOBa JJIsA OOBSICHEHHSI 3aBUCUMOCTH CBOICTB BCIICCTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MaCChl BCUICCTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PUIHYCCKUE W
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(meTan, 2TaH, JTWIEH, TPOMWIEH, ameTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,



METaHOJI, STaHOJI, STUJICHTJINKOIb, TUIEPUH, (EHOI, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), WLIIOCTPUPOBATh
FEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHUSMU COOTBETCTBYIOUIMX XMMHUYECKHUX PEAKIUH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

Cc(OPMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaThb HCTOYHHKH YIJIEBOJOPOIAHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
IPOJYKTOB MEpepabOTKH;

Cc(OPMHUPOBAHHOCTE YMEHUH IPOBOJUTH BBIYMCICHHUA 110 XHMHUYECKUM YpaBHEHUSM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMM 10 HU3BECTHBIM
macce, 00BEMY, KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIIECTB
WM IIPOJYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHUI BIIAJCTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJ[aX HAYYHOTO
[I03HAHUSA, MCIOJb3YEMbIX B XWMHHU I[PU HM3YYEHUH BEIIECTB MU XUMHUYECKUX SBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHYECKHUE 3HAHUS ISl TPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MPAaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIUSMU IO BBITOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATH XMUMHUYECKMHA HSKCHEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U HU3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIC pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelIKOB Ipu
HarpeBaHuM, I[BETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUHU C IPABUJIAMHU TEXHUKH O€30M1aCHOCTU
npu oOpallleHUH C BEIeCTBAaMU U J1JaOOPaTOPHBIM O0OpYIOBaHUEM, IPEICTABIATh PE3yJbTaThl
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pPEAKUUN U
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYI0 HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, HTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTMYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX COXPAHEHHS CBOETO 3/I0POBBS U
OKpYXKarolllel NPUPOJHOM Cpelbl, OCO3HABATH OIACHOCTH BO3JCHCTBUS HA KUBbIE OPraHU3MBI
ONpeAeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMas cmbica mnokazarens [IJIK, moscuate Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIA 06y‘~IaIOHII/IXC${ C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBBsA: YMCHUC IPUMCHATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CIIENBIX U CIA0OBHUAALINX 00YYAIOIINUXCS: YMEHHUE HUCIOJIb30BATh PElbe(HO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins 1i1s 3anucu Xxumuueckux Gopmy.



11 KUIIACC

HpC,I[MCTHBIe pE3yibTaThl OCBOCHHUA Kypca «06]1[35{ U HEOpraHru4decCKas XHMU
OTpaAXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHHUIA: O XHMHUYECKOH COCTAaBIIAIOLICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJM XWMHUU B TO3HAHWUU SIBICHUU TPUPOIBI, B (POPMHUPOBAHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM JUIs
pellleHus] NPAaKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeaE;

BJIQJICHUE CHUCTEMOM XHMMHMUYECKHUX 3HAHUU, KOTOpas BKJIKOYAET: OCHOBOIIOJArarouiue
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAsl, HMOHHAs, META/NINYecKasi, BOJOPOJIHAs),
KpUCTAJIMYECKass ~ peméTKa, TUINBl XUMHYECKUX  PEaKIHUil, pacTBOp, DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconmauuu, nepuoandeckuidi 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHMsS M IPEBPAIICHUS DHEPTUU NPU XUMHUYECKUX
pCaKIII/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIUYECKHH SI3BIK XUMHHU, MHUPOBO33PCHYCCKUC 3HAHMA,
JeKale B OCHOBE IMOHHUMAaHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(dakTosIOrMYecKre CBEJEHUS O CBOWCTBAX, COCTaBE, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

Cq)OpMI/IpOBaHHOCTb YMCHI/II‘/‘I BBIABJIATh XAPAKTCPHBIC IMPU3HAKH HOHHTHﬁ, YCTaHABJIMBATb
HUX B3aNMMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIHC IMOHATHA MPHU OIMCAHHMU HCOPTaHUYCCKUX
BCIICCTB U UX HpeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
dopMynn BemIeCTB M ypaBHEHMH XUMHUYECKHUX pPEAKLIHUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas M3BECTb, HErall€Has W3BECTb, NIUThEBAas COJa, NMUPUT U

ApyTue);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENITh BAJICHTHOCTh U CTENIEHb OKUCICHUS XMMHUECKUX
3JIEMEHTOB B COEAMHEHUX PA3JINYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBAJEHTHAs, HIOHHAS,
MeTaJIJINYECcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJApHas, MOHHAas, METalJMuYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB
0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeTuHeHUN (pOoCThie BEIIecTBa — METAJUIbl U

HEMCTAJIJIBI, OKCHUIbl, OCHOBAaHUA, KUCJIOTHI, aM(bOTepHLIC THAPOKCUBI, CO.TII/I);

c(OPMHPOBAHHOCTh ~YMEHHUH  pPAacCKphIBaTh CMBICH  MepHOAMYecKoro 3akoHa [l
W. MenneneeBa u J€MOHCTPUPOBATh €M0 CUCTEMATH3UPYIOLTYI0, 00BICHUTENBbHYIO U

MPOrHOCTUYECKYIO (DYHKIINU;



c(hOpMUPOBAHHOCTh YMEHHH  XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 31eMeHTOB 1—4 mepuonoB Ilepronnueckoil cCucTeMbl XUMHUYECKUX 3JI€MEHTOB [l.
. MenneneeBa, UCMONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPIETUUYCCKHE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMMHYECKHX DJJIEMEHTOB M HX
COEMHEHUH M0 NepuojgaM M rpymnmnam [lepruoanyeckoil CUCTeMbl XUMUYECKUX AJIEMEHTOB /Jl.
N. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATDH) OOIINE XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IMOJITBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEXJY HEOPraHMYeCKHMMHU BELIECTBAMU C TOMOIIBIO YPABHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIUPOBATH XMUMHUYECKHUE PEAKIUH IO Pa3THYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQEeKTy peakiuu,
W3MEHEHHUIO CTEIICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, Y4aCTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHHS PEAKIUN PA3IUUHBIX THUIIOB, ITOJTHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlUii MOHHOTO OOMEHA, YUUTHIBAs YCIOBHSA, NMPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

C(i)OpMI/IpOBaHHOCTb YMCHI/Iﬁ OpoBOAUTL PCAKIHH, ITOATBCPIKAAOIINC KaueCTBEHHBIM
COCTaB pa3jMYHbBIX HCEOPraHMYCCKUX BCHICCTB, PacCllO3HABATh OIIBITHBIM HYTGM HNOHBI,
MNPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCUICCTB;

Cq)OpMHpOBaHHOCTb YMGHPII;'I PacCKpbIBATh CYITHOCTb OKHUCIIMTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIuu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKHE MTPOIIECCHI, JIEIKAIIME B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MpEACTaBICHU 00 OOIMIMX HAYYHBIX MPUHIIUAIAX U JKOJOTMUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH BBIYMCICHUS C HUCHOJIb30BAHUEM TOHATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMMHUYECKHX
peaKIMsIX, Macchl BELIECTBA MU 00BEMA Ta30B 110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BELIECTB, TEIUIOBOrO >(PQeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TPaBUIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
1ab0opaToOpHBIM 000pPYIOBAaHUEM, a TAKXKE MpaBUiIa OOpAIEHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

C(i)OpMHpOBaHHOCTB YMGHPII;'I IJIAaHUPOBATh MW BBIINIOJIHATH XUMHAYECKUN OKCIICPUMCHT
(pa3noXkeHHe TEpOKCHIAa BOJOPOJA B MPUCYTCTBUHM KaTallU3aTopa, OINPEICIICHUE CPEIIbl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAILHOI'O HHIUKATOPA, BIMSHUE PA3IMYHBIX (AaKTOPOB
Ha CKOpPOCTH XUMHUYECKOU p€akunu, pCakiuuu HMOHHOI'O O6MeHa, Kau€CTBCHHBIC PCAKIMU Ha
cyibdar-, kKapOOHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCICPUMEHTATBHBIX



3a7ad 1o temaM «Metamisl» M «Hemeramib») B COOTBETCTBHM C IpPAaBUJIAMHM TEXHUKHU
0e301acHOCTH MPHU OOpaIllEeHUH C BEHIECTBAMU U TaOOPaTOPHBIM 000pyAOBaHUEM, IPEICTABISTh
pe3ybTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBAa MAacCOBOM KOMMyHHKauuu, HHTepHEeT u

JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMYECKU LEeIeco00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IEJISIX COXPAHCHHUS CBOETO 3/I0POBBS U
OKpPY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBbIE OpraHU3MBbI
ompeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/CHCTBUS HA OPraHM3M YEJIOBEKA;

JUIA 06yqafonmxc;1 C OI'pPpaHUYCHHBIMU BO3MOKHOCTSAMHU 310pPOBbiA: YMCHUC IIPUMCHATDH
3HaHMUSA 00 OCHOBHBIX JOCTYIIHBIX METOZaX ITO3HAHWA BEIICCTB U XUMHWYCCKHUX HBJ'ICHHfI;

JUTSL CIIETIBIX U CJIA0OBHUAALINX 00YYAIOIIUXCS: YMEHHUE HUCIIOJIb30BATh Pelibe(PHO-TOUYCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumudeckux Gopmyi.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3znenos u tem KommuecTBo yacos DNeKTPOHHbIE
/i HIPOrPaMMBI Bcero Kontponbsnslie IIpaktudeckue (mdpossie)

paboThI paGoThI o0OpasoBarenbH
bIC PECYPCHI

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

1.1 TIpenmert opranuyeckoii XuMuu. Teopus 3 https://resh.edu
CTPOCHHSI OPraHMYECCKUX COCAUHCHUH A. .ru/subject/29/
M. Bytneposa 10/
Htoro mo pazneny 3
Pasnen 2. Yraesonopoast
2.1 TlpenenpHbIE YTIEBOJOPOIBI — aTKaHbI 2
2.2 HenpenenbHble YIIIEBOAOPOIbI: aTKEHBI, 6 1
QJIKQJTUCHBI, aJTKUHBI
2.3 ApoMaTHYECKHE yIrIIEBOIOPOIbI 2 https://resh.edu
.ru/subject/29/
10/
2.4 TlpupoaHble NCTOYHUKH YTIIEBOIOPOIOB H 3 1
ux nepepabdoTka
Hroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyecKue coeInHeHust
3.1 Cnuptsl. ®enon 3
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
Cnoxubie 3¢upbl
3.3 VrieBombt 3 1 https://resh.edu
.ru/subject/29/
10/

Hroro no pazneny 13



No HaunmenoBanue pa3nenoB u Tem KonnuectBo yacoB DJIEKTPOHHBIE

n/m HIPOTpaMMBl Bcero KonTtponsheie [Ipaktnueckue (uudpossie)

paboTsI paGoTHI oOpasoBarenbH
BIE PECYPCHI

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 AmwuHbl. AMUHOKUCIOTHI. benku 3 https://resh.edu
.ru/subject/29/
10/
Htoro mo pazneny 3
Pa3nes 5. BbicOKOMOJIEKRYJISIPHBIE COeIMHEHUSI
5.1 IInactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOI'PAMME
11 KJIACC
Ne HanmMeHoBaHuE pa3esioB U TEM ITPOrPaMMBbI KonnyectBo yacoB  DIIEKTPOHHbBIE
/I Bcer Kon Ipaktuu (wpossre)
0 Tpo eckue ©OOpasoBaTCIBHEIC
JbH PabOThI PeCypCEI
BIC
pab
OTHI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
1.1 Crpoenue aromoB. [lepuoauueckuii 3axon u [leproandeckas 3 https://resh.edu.ru
cucreMa xumuueckux snemenToB JI. M. Menneneesa /subject/29/11/
1.2 Crpoenue BemecTBa. MHOrooOpas3ue BeIecTB 4
1.3 Xumuueckue peakiuu 6 1 1
Hroro no paznery 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Meramibt 6 1
2.2 Hemerasisr 9 1 1 https://resh.edu.ru
/subject/29/11/
2.3 CBs3b HEOPraHUYECKUX U OPTAHUYECKUX BEIECTB 2
Hroro no pasneny 17
Pasznea 3. Xumnd u :Knu3HbL
3.1 Xumus 1 )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
MOYPOUYHOE INIJTAHUPOBAHHUE
10 KJIACC
No Tema ypoka KomnuectBo wacoB Jlara DneKTpoHHBIE
n/m Bcero Kontpo IMpakt #3Y4 nudpoBbIe
JABHBIE nueck €HHA 00pa3oBaTelbHBIE
paboTel  ue peCypChl

pabot
bI



No Tema ypoka KomnuectBo wacoB Jlara DneKTpoHHBIE

n/m Bcero Konrpo Ilpakr #3y4  Lu¢possie
JILHBEIE Wueck CHHA 00pa3oBaTelbHbIC
paboThl  ue peCypehl

pabot
bl

1 TIIpeamer opraHHYecKOil XMUMUH, €€ BOHUKHOBeHHE, 1

pa3BUTHE U 3HAYCHUE
2  Teopus cTpoeHHS OpraHUYecKux coequHeHuit A. M. 1
bytnepoBa, e€ 0oCHOBHBIE MTOJIOKEHUS

3  IlpencraBneHue o KiaccUpUKAIIUH OPraHUIECKUX 1
BeulecTB. HomeHnknarypa (cucremarudeckas) u
TPUBHAJIbHBIC HA3BaHUSI OPTaHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI psif 1
5  Meran u 3TaH — NpOCTEHIINEe PEACTABUTEIH 1
QIKaHOB
6  AJKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
7 DTuieH U nponuieH — IpocTreimue npeacrasutenn 1
AJIIKEHOB
8  IIpaxTtuueckas pabota Ne 1. «Iloxyyenue stusneHa u 1 1

W3yYEHHUE €r0 CBOMCTB»

9  Anxaguensl. byraguen-1,3 u metunOyraguen-1,3. 1
[TomryueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI

10 AJKHWHBI: COCTAaB U OCOOCHHOCTH CTPOCHUS, 1
TOMOJIOTMUECKUN psil. ALETHIIEH — IPOCTeHIIni
MPEJICTAaBUTENb aJIKHHOB

11 BeluncieHus Mo ypaBHEHHIO XUMUYECKOU peaKiiuu 1
12 Apensl: 6eH301 1 TOIY0J. TOKCMYHOCTH apeHOB 1
13 T'enermueckas CBsI3b YIJIEBOJIOPOJIOB, 1

IMpUHAJIC)KAIINX K pa3JIMIYHBIM KjilacCaM

14 TlpupojHble HCTOYHUKHU YTIIE€BOJOPOJIOB: 1
IPUPOHBIH ra3 v MONMyTHbIE HEPTIHbIE ra3bl, HEPTH
U TIPOAYKTHI €€ mepepaboTKu

15 TIlpupojHble HCTOYHUKHU YTIIEBOJOPO/IOB: 1
NPUPOHBIH ra3 v MOMyTHbIE HEPTSIHbIE ra3bl, HEPTH
U TIPOAYKTHI €€ mepepaboTKu

16 KontposbHas padoTa 1o pasaerny «YTJIeBOA0OPOIbD 1 1

17 IlpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOII U 1
sTanoi. BogopoaHas cBs3b

18 MHoroaroMHble CIUPTHI: STUICHIITUKOIb U 1
TJIALIEPUH

19 ®eHon: cTpoeHUE MOJIEKYIIBI, (PU3NIECKUE U 1
XUMHUYECKHE CBONCTBA, IPUMEHECHHE

20 Anpperuasl: hopManbIETHI U alleTalbIeTH]I. 1
AueroHn

21 OaHOOCHOBHEBIE MpeACIbHBIC KAPOOHOBBIC KHCIOTHI: 1

MypaBbHHAsA U YKCYCHast



No Tema ypoka KomnuectBo wacoB Jlara DneKTpoHHBIE

/1 Bcero Kourtpo Ilpakt H3Y1 uuQposbie
IbHble HMyeck CHUS 00pa3oBaTelbHbIC
paboThl  ue peCypehl
pabot
BI
22 Tlpaktudeckas pabora Ne 2. «CBoricTBa pacTBOpa 1 1
YKCYCHOM KHUCIJIOTBI»
23 CreapuHOBas U OJICUHOBASI KMCIIOTHI, KaK 1
NPEICTaBUTEINN BBICIINX KAPOOHOBBIX KHUCIOT
24  Mbplia Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX 1
MOIOIIEe ACUCTBUE
25 CnoxxHble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX 1
KUACIOT. ['Maponun3 ciioxxHbIX 3pupoB
26 JKupsl: THApOIINA3, MPUMEHEHHE, OMOIOTHYECKast 1
PO KUPOB
27 YrieBonbl: cocTas, Knaccupukamnys. Baxuelmme 1
NpEeICTaBUTEIIN: TII0K03a, (PPYKTO3a, caxapo3a
28 Kpaxmai u 11euiroio3a Kak MpyupoIHbIE TOJTUMEPHI 1
29 KouTtponbHas paboTa 1o paszueny 1 1
«Kucnopoacoaeprkarmire opraHndeckue
COCIIMHCHUS
30 AMUHBL: METUJIAMHH U aHWIWH 1
31 AMUHOKHCIOTHI KaK aM(OTEPHBIC OPraHUYECKUE 1
COCIMHEHUS, UX Onojormyeckoe 3HadeHue. [lemruast
32 Benku Kak MpUPOJHBIE BHICOKOMOJIEKYIISIPHBIC 1
COCIIMHCHUS
33  OcHOBHBIE MOHATHSA XUMHH BHICOKOMOJIEKYIISIPHBIX 1
COCMHEHUI
34  OcHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1
coenuHeHui. [ImacTMacchl, Kayqyku, BOJTOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
Ne Tema ypoka KonuuectBo yacoB  Jlata DneKkTpoHHBIE
n/m Bcero Koutp Ilpaktiy H3yde Lu(poBsie
ONBHEI eckme HHA 00pasoBareib
e paboThI HBIC PECYPChL
pabor
BI
1  Xumuueckuil 3neMeHT. AToM. DnekTpoHHast 1 https://resh.ed
KOH(UTYpaIHsi aTOMOB u.ru/subject/2
9/11/
2  Ilepuommueckuii 3akoH u [leproamueckas 1

CUCTEMa XMMHUYECKHX ieMeHToB /1. 1.
MeneneeBa, X CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3  3aKOHOMEpPHOCTH MU3MEHEHHs CBOICTB 1
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN



n/n

10

11

12

13

14

Tema ypoka

10 TPYIIIIaM | IepruoaaM. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux ayemenToB .M. MeneneeBa B
Pa3BUTUHU HAYKHU

Crpoenue BemiecTBa. XMMUYECKasi CBS3b, €€
BUJIbl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BomopoaHas cB3b

BanienTHOCTB. DNIEKTPOOTPULIATETEHOCTD.
CreneHs okuciaeHus. BemniecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IToHsATHE O IMCIIEPCHBIX CUCTEMAX.
HcTrHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BeIeCTBa B pacTBOPE

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIAaTypa
HCOPTaHNYCCKUX COCIII/IHGHI/Iﬁ.
I'eneTnyeckas cBs3b HCOPraHNYCCKUX
BCIICCTB, PAa3JIMYHBIX KJIIACCOB

Krnaccudukanus XAMHYECKUX PEaKIHi B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPAICHUS SHEPTUU TIPU
XUMHYECKHUX PEAKIUAX

Cxkopoctb peakiuu. OOpaTuMble peaKiuy.
XUMHUECKOE paBHOBECHE

[Tpaktuyeckas padora Ne 1. «Bausiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PEaKIINN»

DNEeKTpOTUTHYECKAs TUCCOIHALINS.
[TonsiTre o BogopoaHoM nokasatene (pH)
pactBopa. Peakuuu HOHHOTO OOMeHa.
FI/II[pOJ'II/IS OPraHN4Y€CKUX U HEOPTaHUICCKUX
BEILIECTB

OKHCIUTENBHO-BOCCTaHOBUTEIIBHBIE
peakuuu. [TonsaTue 00 anexrponuse
pacIuIaBoB U pacTBOPOB COJIEM

KonTponbnas pabota mo pazueny
«Teoperndeckre OCHOBBI XUMUW))

Merainnel, ux nosoxenue B [lepuoanyeckoi
cUCTeMe XMMUYeCKUX aieMeHnToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO1ue pu3nYecKue CBOMCTBA
METaJIIOB

KonnuectBo yacoB

Bcero Kontp Ilpaktuy H3Y4€
OJIBHBI

e
pabor
BI

Jlata DneKTpOHHbIE

U poBbIe

HUA 06paSOBaTeJ'II)

HBIE PEeCypChl

https://resh.ed
u.ru/subject/2
9/11/

https://resh.ed
u.ru/subject/2
9/11/

https://resh.ed
u.ru/subject/2
9/11/



No Tema ypoka KomnuectBo yacop  Jlara DneKTpoHHBIE

/1 Bcero Kontp Ilpaktuy H3Y4€ uuQposbie
OnbHBI eckme HHA oOpa3oBartelnb
e paboThI HBIC PECYPChI
pabor
BI
15 CnnaBbl METAILIOB. DIEKTPOXUMHUYECKUT 1
P HAIPSDKEHUM METAJLIIOB
16 XwuMuyeckue CBOWCTBA BAKHEHIIINX 1 https://resh.ed
METaJUTOB (HATPUH, Kaauid, KaJbIHi, u.ru/subject/2
MarHui, aTJFOMUHHI) U UX COCITUHCHUH 9/11/
17 Xwumuyeckue CBOWCTBAa XpoMa, MEJIU U UX 1
COCIMHEHUN

18 Xwumuueckue CBOMCTBA IIMHKA, JKeJIe3a U UX 1

COCIMHEHU I

19 TIIpaktudeckas padora Ne 2. "Penienue 1 1
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME
«Metamis»"

20 Hewmeramibl, X MOJ0KEHUE B 1

[Tepuoanueckol cucTeMe XUMHUYECKUX
anemenToB /I. 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21 @usnyeckue CBOMCTBA HEMETAILIOB. 1
AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHCITI0poJia, cepsl, hocdopa u yriaepoaa)

22 XUMHYECKHE CBOMCTBA raJIOTeHOB, CEPHI U 1
HUX COeOUHEHUN
23 Xwumuueckue CBOICTBa a30Ta, pochopa mux 1 https://resh.ed
COEIMHEHUI u.ru/subject/2
9/11/
24 XuMHUYECKHE CBOICTBA yriiepoja, KpeMHHUS 1

U UX COSTUHEHUN

25 IlpuMeHeHME Ba)XKHEHIINX HEMETAUIOB U ux 1
COeTMHEHNN

26 O0001EeHNEe U cUCTEMATU3AIMS 3HAHUM 110 1
teMme «Hemeramne». Beraucinenus mo
YpaBHEHHSIM XUMHUYECKHX PEaKIUuil 1
TEPMOXUMHUYECKUE PACUETHI

27 Ilpaktuyeckas padora Ne 3. «Pemenue 1 1
HKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"HemeTtannst"»

28 KonrpomnbHas padorta o reMam «Metamnsly 1 1
n «Hemeramnb»

29 Heoprannueckue U OpraHndeckue KucioTel. 1
Heopranuueckue u opranuyeckue
OCHOBaHHS

30 AwmdorepHbIe HEOPTAHUYESCKUE U 1
opraHuveckue coeuHeHus. [ eHeTnueckas



No Tema ypoka
/11

CBsA3b HCOPraHUYCCKHUX U OPraHu4CCKHUX
BCIICCTB

31 Poiubs xuMuH B o0ecrieueHUN
AKOJIOTUYECKOM, SHEPreTUUECKON 1
MUIIEBON O€30MMACHOCTH, Pa3BUTUHI
M€eIUIMHBI

32 IlpencraBnenust 00 0OMUX HAYYHBIX
MIPUHIIAIIAX POMBIIIIEHHOTO MTOTYYCHHUS
BaKHEHIIINX BEIIECTB

33 YenoBek B MHUpPE BEILIECTB U MaTepHAIIOB
34 Xumwus ¥ 370pOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

Jlata DneKTpOHHbIE

Bcero Kontp Ilpaktuy H3Y4€ uuQposbie
HUSL 00pa3oBaTelb

KonnuectBo yacoB

OJIBHBI CCKHC
e paboThI HBIE PEeCypChl
pabor
bl
1
1
1
1
34 2 3
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