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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLIETITYyalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIINX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS cCTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYIbTYpBI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TpyAa
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha PElICHUE MI0OANBHBIX MPOOIEM YCTOWYHMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsrolmuMu  TpeaMeTa «XUMUsD) SBISIOTCS 0a30oBbie Kypchl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HaHWH W3 O0IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
Opyd HM3YYCHHUH TpenMeTa OOecleYrBAaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOToo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM — COIEp)KaHUS, HMEIOINUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmaHe pemenus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYarolIMXCs
IPUHSTHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEPKaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobeM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
XapaKTepUCTUKU LeJIed M3y4YeHHUs MpeAMETa HalpaBICHUEM IEPBOCTEIEHHOW 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3YUYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHii, HeOOXOAUMBIX Ul MPUOOPETeHHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIECTB M XUMUUECKUX SIBIICHUH, NUMEIOIINUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM H
OOBSICHEHHEM XUMHUYECKOr0 JKCIEpPUMEHTa, COOJIOJEHUEM NpaBUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtesibHasi XapakTepUCTUKa LeJiel U 3a/1a4 U3y4YeHus IpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHss B INpenoAaBaHUU XUMUU B OoJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJepXKaHus OOy4YeHHS,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMHU aKTHUBHOI'O TOJYYEHHUS 3HAHUHM U NPUMEHEHUS UX B peasibHOW >KM3HM Ul PELICHUs
NPaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM mnpu uU3yuyeHMM mpeaMmera «XUMHUS» JAOMHHUpPYIOLIEe 3HAauYeHUe
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajantanMsg  oOydyarolmMXcsi K  YCIOBHMSIM  JMHAMUYHO  Pa3BHUBAIOLIETOCS  MHpAa,
dopMHpOBaHHWE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIHOMY MPHHATUIO TPaMOTHBIX pPELIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUJIOB JESITEIHLHOCTH: PEIICHHUS TpoOiIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMMHH, a TAKXKe JUIA OLEHKHU C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBHIE 3HAHUS IO XHMHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayJHO-TTOMYJIIPHON HHPOPMAITUH XUMUYECKOTO
COJICpKAHUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOexJIEHHOCTH B TyMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUHd TJ00albHBIX MpoOJeM  palloHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HaHHMA HEOOXOOUMOCTH OEpEeKHOr0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3/I0POBBIO, @ TAK)XKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN TSl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLsIX, CBSI3aHHBIX C XUMUUYECKHMH SIBJICHUSMHU.

B ydyeOHOM maHe cpemHero obmero o0pa3oBaHus NpeaMeET «XHUMHUs» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MPeIMETHOMN 001acT «ECcTeCTBEHHO-HAYYHbIE IPEIMETHI.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
KJ1acce — 34 yaca (1 qac B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BENIECTB. | OMoOrHus,
n30Mepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJIMHEHHM (CHUcTeMaTHuecKas) M TpHUBHMAJIbHbIE HA3BaHMUA BAKHEMIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHHs BELIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHus |
TFOpEHUs ), HaX0XACHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
IPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpHU3allun ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomryueHrne CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro NepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHs BEIIECTB M UX NMpEBpallleHU: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yromaby, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM IMPOAYKTA PEAKIMM IO H3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIMH).

Kuciopoacoaep:xaiue oprannyeckue coeIMHEHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHYECKHE CBOICTBA (PEakUMU C AKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),




IIpUMEHEHHE. BogopoaHbIe CBSI3U MEXAy MOJIEKYJIaMH CIUPTOB. JleliCTBHE METAaHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHue, pU3NUeCKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIMe I Kjlacca KUCIIOT, PeaKus
sTepudUKaNMK), TONyudeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YTIEBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmaia U LEeUTI0I03BL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKlns C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMs BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHne sTaHona okcuaom wmenu(ll)), mMHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTtBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), MHpPOBEJECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMMU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe IMIMHA). buonornuyeckoe 3HaueHHe
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIM3, IEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKclepUMEHTAlIbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IOJIMMEPHU3ALUs U MOJINKOHICHCALIHS.



OKCIEpUMEHTAIBHBIE METOJIbI M3Y4YECHHs BELICCTB M MX NPEBPALCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01e ecTecTBEHHO-HAay4yHbIE IIOHATHS: SIBJIEHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO IMUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUYecKrue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(UTypalus aToMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoauyYecKoro 3akoHa W [lepuoamueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMoJIsIpHasl W TOJSApHAs, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa30BaHHsS KOBaJCHTHOMN
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNEeKTpOoOTpULIaTENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonaTHe 0 aucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 10JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkimatypa HeopraHMYeCKHX
BEILIECTB. ['€HeTHMYeCKass CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IUYHBIM
KJIaccaM.

Xumuaeckass peaknus. Kiaccudukanuss XUMHUYECKUX pEaKIUid B HEOPTaHMYECKOW |
OpraHWYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpaAICHUS
SHEPTUU NMPU XUMHYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (GaxTopoB. OOpaTUMbIE pEaKIIUU.
Xumuuyeckoe paBHOBecHEe. DaKTOpbI, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
[Ipuniun Jle larense.



OnektponauTnueckas aucconuanus. CunbHble U ciadble 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3zyueHue
MoOJieJIed KPUCTANIMUECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3iioKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMeHa), MpOoBeJleHUE MPaKTHUUeCKOll paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOM pEaKLun».

Pacuérnpbie 3anaun.

Pacuérbl 1o ypaBHEHUSIM XUMUYECKUX PEAKIUII, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAJJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoma).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yTIepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue meraios B [lepruoaudyeckoi cucTeMe XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEeHUI
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJWid, KajbIlM{d, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCJUHEHUH.

OO61ure criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUN: HU3YyYEHHE
KoJuleKuuu «MeTaisl U CIIaBbl», OOPa3lOB HEMETAJUIOB, PEIIEHHUE SKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJIEeHME W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  OIMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKIMM BEUIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuu B 00ecrieYeHUN SKOJIOTHYECKOH, SHEpPreTUYeCKOr U MUIIEeBOI O€30MacHOCTH,
pa3BUTUH MenuuuHbL. [loHATHE O Hay4yHBIX MeETOJaX ITO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJyYEHUs
BAKHEMIIMX BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHUIIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPAcKH, CTEKJI0, KepaMUKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMAaTepHalibl, OpraHMYeCcKHe U MUHEpaJIbHbIE y10OpEHUSI.

XyMHS M 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB OBITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HHU.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xiacce OCyIIECTBIISECTCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,



TaK U MOHSTUM, SBISIOUIMXCS CUCTEMHBIMU AJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBa, GPU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIICHHOCTb, METaJLTyprusl, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOICTBO, MUIIeBast
MPOMBINIJICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAaliOB, DJIEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTHUHU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CcpelHero ooOmiero ooOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPaaULUii 0a30BOM HAYKU XUMUH;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEHM JEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIMMM LEJIOCTHOM CHUCTEME XMMHUYECKOIo
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMeTa «XHMHsD» JOCTUTAlOTCSl B E€IMHCTBE
y4eOHOM M  BOCHUTATENBbHOM JE€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMM UM HJ€allaMUd  POCCUICKOTO
IpaXXAaHCKOro OO0IlecTBa, MPUHATHIMU B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOLIMMHU MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJIbTAThl OCBOCHUS INMpenMeTa «XUMUS» OTpaxaroT cPOPMHUPOBAHHOCTH
ONbITa IIO3HABATENIbHOM M TNPAKTHMUECKOH JAESTENbHOCTH OO0YyYarolMXcsi M0 pealu3aluu
HNPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYaIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPSIIKY;

IIPEJICTABICHUS] O COLMAJIBbHBIX HOPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHMH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U TO3HABATENbHbIX 33/1a4, BBIMOJIHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleIUI0 OTE€YECTBEHHOMU
XUMHUU;

YBaKEHHUs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHMH M IOCIEAYIOIIEM AaHAJIU3e
MH(POPMALIUHU O IIEPETOBBIX JOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;



CIIOCOOHOCTH OILICHMBATh CHUTYalldH, CBS3aHHBIE C XHWMHYECKUMH SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUCHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE W IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMaHHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU J€ATETbHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAIBHOTO H KOJJIEKTMBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKOM JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COIUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIuyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPDY HHJAWBHUIYaTbHOM TpaeKTOpHH OOpa3oBaHMs,
Oynyuieit mpodeccuu u peannszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIrMoOHAIBPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaIOIEeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIICHUH POOIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsS COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHUCTUYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00eCIeYeHNH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTHYESCKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMaHHS CYIIHOCTH METOJOB IIO3HAHMS,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BATh nonyqaeMHe 3HAHUS OJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOIIErO0 MHpPAa M IPOUCXOASIIMX B HEM W3MEHCHUH,
YMCHI/ISI AcJIaTh O60CHOB3.HHLIC 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (l)aKTOB U UMCHOIIIMUXCA TaHHBIX
C IICJIBIO MOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEeUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHHﬁ II1I0 XHUMHHU B COOTBCTCTBUU C JKHU3HCHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JeATEIbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIUIUTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METO/I0B IO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpcalibHble ~ yueOHble  JAeHCTBHS  (TO3HaBaTeJbHbIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIE), oOecreuuBarouie (QopMUpoOBaHME (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00yUaroIInxcs;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON IPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMHU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMHU:

1) 6a30BbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTyalM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHS,
COOTHOCHUTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISIMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble TPU3HAKK TOHATHH W yCTaHaBIMBAaThb WX B3aHMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHUI;

BbIOMpATh OCHOBAHMS M KPUTEPUHU I KJIacCU(UKALIUK BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yUacMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyXkJIEHUS (MHAYKTHBHBIC, JEIyKTHBHbIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMBIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MOJIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHUYECKOM peakiuud — TpU pPELHIeHUH Y4eOHBIX
NIO3HABATENBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHBIE MPEICTaBICHUSI
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh L€ U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUECHHUUECKHUX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB peIICHUs
NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ nunopmaumeii:

OPUEHTHUPOBATbCSI B Ppa3jIM4YHBIX HCTOYHUKAX HHPOpMauuu (HAYYHO-TIOMYJIspHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHerta),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

(bopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (POPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3MYecKue M MaTeMaTHYeCcKHue) 3HaKu U
CHUMBOJIBI, (popMyJibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOW TEMBI B XOJi¢ JUallora W/ JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOTO MpoekTa M (OPMYJIHMPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMS MO3UIMIA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaITUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHalIu3a |
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XWMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILUICHUST W KYJBTYpBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelIeHUs] NPAKTHUYECKHUX 3a4ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XHUMHYECKast CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEpPOAHBIA  CKEJIET,
(GyHKUMOHATBHAS TPYNNa, paguKai, H30Mepus, U30MEpbl, TOMOJOTHYECKHH P, TOMOJIOTH,
YTIEBOIOPOAbI, KHUCIOPOA U a30TCOJEpIKallie COCTUHEHHUSI, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMUECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€301aCHOM MCIOJIb30BAHUU BaXKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHBIC MPU3HAKK MOHSATUHN, YCTAaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLICHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOMN) (POpMYyJT OpraHMYECKUX BELECTB
Y YpaBHEHUUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh U3yUYEHHBIX OPTaHUYECKHX
BEUIECTB 10 HX COCTaBy U CTPOEHUIO K OINpeAeNéHHOMY KJAcCy/TpyIle COEeIUHEHUN
(YyrneBoJopobl, KHUCIOPOJ M a30TCOACpXKAlMe  COEIUHEHMs, BBICOKOMOJIEKYJIIPHbIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs Mo cucremarnueckoil HomeHkiatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
aleTUJIEH, STWICHIVIMKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCITIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEAapUHOBAs KHUCIOTa, TIII0K03a, (PPyKTO3a,
Kpaxmajl, LIeJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMPEAENSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHUYEeCKHX
BemectB A. M. bytiepoBa mis oObSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKkTepu3oBaTb COCTaB, CTPOCHUE, (QHU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTan, 2TaH, JTWIEH, MPOMWIEH, ameTwieH, Oyramuen-1,3, mermnOyragueH-1,3, OeHszomn,
METaHOJ, dTaHOJ, YTUIICHTIUKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/l, MypaBbHHAS U YKCYyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX DPEAKLUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaTh MCTOYHUKH YIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI MX TMEPEepadOTKH M MPAKTUUECKOe NPUMEHEHUE
IPOJYKTOB MEPEpPadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB MM MPOTYKTOB PEaKLUN);



c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJb3YyeMbIX B XUMHUM TNPU HM3YYEHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYA0N U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHYECKUN JKCHEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIIECTB MPU HArpEeBaHUM, MOJYUCHHE HTHICHA U WU3YUYEHHUE €Tro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHUU, I[BETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TCXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAMU U J1TAOOPATOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aliCh YpaBHCHHN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYyTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTHYECKH IIeTIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOH [EATEIHHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaOIIeH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HAa OPraHU3M
YeJI0BEKa;

JUIST O0Yy4aroIMUXCs C OrPAHMYCHHBIMHA BO3MOXHOCTSIMHU 37I0POBBS: YMEHUE TPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUI;

JUISL CIIENBIX M CJIa0OBUASIIMX OOy4YalolUMXCs: yYMEHHME MCIOJIb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas u HeopraHuyeckas XUMHsD
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBILIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelleHusT TPAaKTHUYECKUX 3aJad M DKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
HNOHATHUS (XUMUYECKUN 3JEMEHT, aTOM, U30TOI, S-, p-, d- AIeKTpOHHBIE OPOUTAIN ATOMOB, UOH,
MOJIEKyJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJICHTHas, HOHHAs, METaUIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIIBI XMMHYECKMX  pEaklUHid, pacTBOp,  JJIEKTPOJIMUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs NUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakUuM, XHMHYECKOE pAaBHOBECHE); TEOpPUHM M 3aKOHBI  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. K. MenneneeBa, 3akoH
COXPAHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMs M IPEBPALICHMs DHEPIMM NPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHMHM, MHUPOBO33PEHUECKUE 3HAHUA,
JeKalue B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,
(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BR)XHEHIINX HEOPIaHNYECKUX BELIECTB B OBITY M MPAKTHUECKON JESTEIbHOCTH YEI0BEKa;



Cc(OPMHPOBAHHOCTb YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONHCAHUU HEOPraHUYECKHUX
BEUICCTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBICHUS
(GopMys BelIECTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHblE Ha3BaHMs OTICJIbHBIX HEOPraHMYECKHX BeLIECTB (yrapHblil ras,
YTIEKUCBIA Ta3, aMMHUaK, raméHas W3BECTb, HETrall€Has W3BECTb, IIUTbEBAsl COJA, NUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNATh BAICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJIEKYJIsipHasi, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeMHEHUH (IPOCThIe BEIIEeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
HPOTHOCTUYECKYIO (DYHKILINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3eMeHToB /1. 1.
MeHnpneneeBa, HCIONB3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHYECKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoil cucreMbl XUMHAYECKUX dieMeHToB /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE
CBOMICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUIUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy U COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKUUN pa3IMYHBIX THIIOB, OJHBIE
U COKpalE€HHbIE YPaBHEHUS peaklUii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEP)KIAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

Cc(OPMHPOBAHHOCTE YMEHHUH XapaKTE€pHU30BaTb XHWMHYECKHE IIPOLECCHI, JIEXKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHUS CEPHOM KHCIOTHI, aMMHUAKa, a TakkKe CPOPMUPOBAHHOCTh
npefcTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIAX U HKOJOTMYECKUX MpoOsieMax XMMHUYECKOIro
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHUIl IMPOBOAWUTH BBIYMCIECHHUS C MCIOJIb30BAaHUEM IOHATHS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peaKIMAxX, Macchl BellecTBa UM 00bEMaA ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHHS YHEPTHH;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMHU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKHUH SKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTallu3aTopa, OINPEAETICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHINKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeakLUH, PeaklMd HOHHOro OOMEHA, KAaueCTBEHHbIC pEaKIUH Ha
cyibdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metawb»y U «Hemeraiuib»y) B COOTBETCTBUM C IpaBWIIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM, IIPEACTABIAThH
pe3yabTaThl XMMHUYECKOTo 3KCIIepUMEHTa B (opMe 3aluCH YPaBHEHUI COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYI0O HH()OPMALUIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CPEACTBa MacCOBOW KOMMYHHMKanuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pPOBbi U
OKpY’Karollel MpUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIC OPraHU3MBI
OIpe/ieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crocooObl
YMEHBUICHHUS U MPEIOTBPAILICHIS UX BPEIHOTO BO3JCHCTBUS HA OPTaHN3M YeJI0BEKa;

JUIs O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUIA,

JUIs CJHENbIX W ClHa0OBUIAMIMX OOYyYaroIMXCA: YMEHHME HCIOJIb30BaTh pelibeHO-
TOYEYHYI0 cucTeMy o0o3HaueHuid JI. DBpaiing s 3anucn  XuMudeckux — (GOpMyIL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KITIACC

No HanmenoBanu | KosimuecTBo 4acoB DJIeKTPOHHbIE

11/- € pa3/iesioB H B K n (undposbie)

. TeM cer 0H;p0m,m>1 paécnmecml 06pa30BATETbHDI
NPOrpamMmbl 0 ¢ padOTRI ¢ PadOTRI e pecypchbl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHNYeCKOM XUMHH

1.1

[Ipenmer
OpraHu4eCcKon
xumun. Teopus
CTpOEHUSA
OpraHUYECKUX
coeuHEeHUN A.
M. bytneposa

Hroro no pazneny

Paznen 2. YriaeBoaopoasbl

2.1

IIpenenwvHbie
YIJIEBOAOPOIbI
— aJIKaHbI

2.2

Henpenenbubie
YIJIEBOAOPOBI:
aJIKEHBI,
AITKaJINEHBI,
AJIKWHBI

23

ApomaTtnuecku
e
YTJIEBOJOPOABI

24

IIpupoausie
HUCTOYHUKHU
YIIE€BOI0POIOB
U UX
nepepadoTka

Hroro no pazneny

13

Paznen 3. Kuciaopoaconepskanue oprannieckie coeJuHeHust

3.1

Crouprsl.
Penou

3

32

AJbpIeruanl.
Kap6oHoBsie
KHCJIOTHI.
Ci1oXHBIC

3¢upsI

3.3

YrieBoabl

Hroro no pazgeny

13




Pasznen 4. A30Tcouepmamne OPraHu4e€CKue COCANHECHUS

AMUHEL
4.1 AMHUHOKHCIIOT 3
bl. benku
Hroro no pazneny 3
Pa3znea S. BbicokOMOJIEKYJ/JISIPHBIE COEINHEHUS
IImactmaccsl.
5.1 Kayuyku. 2
Bomokna
Hroro no pazneny 2
OBLIEE
KOJIMYECTBO 34 )
YACOB I10
ITIPOI'PAMME




11 KUIIACC

Ne HaumenoBanu | KosinvecTBo 4acoB JJIeKTPOHHbIE
11/_ € pa3esioB u B K n (uu¢poBbie)
. TeMm cer OH;po.JILHbI pagnmecnm 06PA30BATETBHBI
NPOrpamMMbl 0 ¢ padoTRI ¢ padoTRI e pecypcbl
Pasznea 1. TeopeTuyeckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuonuuecku
W 3aKOH U
1.1 [Tepuonuuecka 3
s cUCTeMa
XUMHUYECKUX
371€MEHTOB /.
. Menneneena
Crpoenue
BEILIECTBA.
1.2 4
MHoroo6pa3ue
BEIIIECTB
X €CKHE
1.3 MIMIHECRH 6 1 1
peakiuuun
Hroro no pazaeny 13
Pa3nen 2. Heoprannueckasi xumusi
2.1 MerTansl 6 1
2.2 Hemeramnsl 9 1 1
CBs13b
HEOPraHUYeCKH
2.3 X U 2
OpraHUYECKUX
BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
Xumus u
3.1 4
KU3Hb
Hroro no pazneny 4
OBIIEE
KOJIMYECTB
0 CTBO 34 2 3
YACOB IIO

I[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoauuecTBO 9acoB

- Tema ypoKa Be KOHTpO HpaKan 3HeKTp0HHLIe IIH(])pOBLIe

/ ero JbHBIE ecKue 06pa30BaTeJIbele PeCypChI

- padoThI padoThI

https://resh.edu.ru/subject/lesson/

Tpeamer 6149/main/170400/
OpraHHYecKOH https://infourok.ru/magazin-

1 XUMUH, €& 1 materialov/prezentaciya-po-teme-
BO3HUKHOBEHU predmet-organicheskoj-himii-eyo-
€, pa3BUTHE U vozniknovenie-razvitie-i-znachenie-
3HA4YCHHUC 10-klass-1036505
Teopus
CTpoeHHs https://infourok.ru/prezentaciya-
OpraHUYECKUX na-temu-teoriya-stroeniya-

2 COeIMHEHUN A. 1 organicheskih-soedineniy-am-

M. byrneposa, butlerova-klass-2493862.html

€€ OCHOBHBIC

MOJIOKEHUS

[Ipencrasnenu

€0

KIaccudukanu https://infourok.ru/magazin-

u materialov/prezentaciya-po-teme-
OpraHn4veCcKux predstavlenie-o-klassifikacii-
BCIICCTB. organicheskih-veshestv-

3 Homenkatypa ! nomenklatura-sistematicheskaya-i-
(cucremaTnuec iy . . .
Kast) i trivialnye-nazvaniya-organicheskih-
TpPHBHAIBHBIE veshestv-bazovyj-uroven-1043700
Ha3BaHUS
OpPraHUYECKUX
BEILICCTB

https://resh.edu.ru/subject/lesson/
6151/main/
AJIKaHBI: https://infourok.ru/magazin-
cocTaB 1 materialov/prezentaciya-po-himii-

4 cTpocHHue, 1 na-temu-alkany-sostav-i-stroenie-
TOMOJIOTHYECK . .
wit pa gomologicheskij-ryad-10-klass-

bazovyj-uroven-424638

s Meran u 5Tan { https://infourok.ru/magazin-

MPOCTEUIIINE

materialov/prezentaciya-po-teme-



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
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