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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XuMHH Ha YPOBHE CpeIHET0 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepaabHOM TOCYAapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHUH, K OIPENEICHUIO OO0IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTUS O0YUArOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIIM KOHLENITYalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPE3ylbTaToB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIUM JTAllOM peajln3aliid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe DSKOJOrMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npupoaHol cpene. Peanusyercst xuMudyeckoe oopa3zoBaHue 00yJarOIIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH y4EOHOTO TpeaMeTa «XUMHUSD», COJAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEZENeHbl B MpOrpaMMe IO XHMHUH C Y4YETOM CHEHU(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIPaeT 0cOOYIO0 pOJib B COBPEMEHHOM
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:»KarolleM MUpPE KaK O €IUHCTBE MPUPOIbI U YeJIOBeKa, KOTopoe (GOopMUPYETCS B XUMHUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHpA, OCO3HAHUSI B3aMMOCBS3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYPBI, HEOOXOJWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHYEcKOl, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJITOTOBKY OOYYalONIMXCs, HEOOXOAMMYIO UM JUIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMAa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HaHUHU U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONW CUCTEMBI 3HAHHUMA
Opyd HM3YYCHHUU TMpenMeTa O0EeCIeYrBAEeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX HMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckast Xumus» u «OO1iast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYCHHUIO
y4eOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHMI, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBAaX HAlOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHMM MOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0LIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHHUs B mpeaMere «XHUMHs» 0a30BOTO YpOBHS paccMaTpHBAETCS
U3yYeHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OOw1as © HEeOpraHWYyecKass XUMHUs» 00y4arolMMCs IPEJOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMM 3TOro 3akoHa — OT oOoOImaromuiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUUYECKUX PEAKLMX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHHMAaHUIO
B3aMMOCBS3M XMMHHU C JIpYTUMH HayKaMH, pacKpbIBalOT €€ poyib B IIO3HABAaTEIbHOH U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1menom conepkanue
y4eOHOro nmpeamera « XUuMHsD» JaHHOTO YPOBHS U3yUeHHsI OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUS PMIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABICHHUM IyTEM DKCIIEPUMEHTA
U pELICHHUs NPOTUBOPEUHMH MEXITy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B manHe pemieHusi 3amad  BOCHHUTAHUS, PAa3BUTHUA M COLMAIM3ALMHM  OOYYarOIIUXCS
IPUHATHIE MPOrpaMMON IO XUMHUHM IMOAXOABI K OINPEAEIEHUIO0 COJEP)KaHUS U IOCTPOEHUs
npeaMera NpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX Y4YEOHBIX NEHCTBHUN, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JEATEILHOCTHU: PELICHUs IPoOIeM, IOUCKa, aHAIu3a U
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTtuke npenogaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TNPU  OMNPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHu3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW Hayku Kak oOjacTtu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo aHHOW TOYKE 3PEHMS IVIABHBIMHM LEISIMU HU3yYEHHUs NpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KAPTUHBI MHUPA, B OCHOBE KOTOPOH JIeKAT KIFOUEBBIE TOHSITHS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPHUOOPETEHUs YMEHUN OpPUEHTUPOBATHCS B
MUpE BELIECTB U XUMUUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHMEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOACHUEM MpaBuil Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4YeHUs] IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU TTPHUOPUTETAMU
B cHCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHU B OOJIbIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHOW T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEAbHOU >KU3HU ISl pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MNpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

aganTanus O0ydJalImMXCs K  YCIOBHSM JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
GbopMHpPOBaHHE WHTEIUICKTyaIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy OOYyYaroImIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMIA),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE I PA3IUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE JUIsl OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpraHU3M Y€JIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 110 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJu3a yueOHOW U Hay4yHO-TIOMYJIAPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE Y 00YUYaAIOIIUXCS ACCOLUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H MTPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIHTaHHE Yy OOydaromuxcs YOeXIEHHOCTH B TyMaHHUCTHYECKON HaIlpaBIEHHOCTH
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHsI OIbITA UCIIOJIB30BAHUS MOTYYCHHBIX 3HAHHUM JUJISI MPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIMT B COCTaB MpeAMeTHOM o0nacTu « EcTecTBeHHO-HAayYHBIE TTPEAMETHD».

OO61ee yucio 4acoB, OTBEAEHHBIX U U3YUYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OCHOBHbIe TNOJOXKEeHUA. CTpyKTypHbIe (QOpPMYJIBI OpraHMYECKMX BellecTB. ['omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COCIMHEHMHM (cCUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHMUSA BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX NpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBa (peakuuu 3aMelleHHs WU
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOMCTBa (peakuu THAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHE U IPUMEHEHHE.

Anxanuensl: Oytaguen-1,3 u metmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne cMHTETHYECKOTo KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJY4YEHHE W TpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0UCmea (peaKyuu 2aio02eHUposanus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHbE HE(TAHbBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: TMEpPEroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YCHHs BELICCTB M MX NPEBPALCHUN: O3HAKOMIICHHUE C
o0pa3laMu IIacTMacc, KaydykoB M pe3uHsbl, kojutekuun «HedTs» u «Yromsy, MoaeaupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE NPAKTHUYECKOW pPaOOTHI:
MI0Jy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM MPOAYKTA PEAKIMHU IO W3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTpPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHMPTHL. OTUJICHIVIMKONb W TIHULEPUH: CTpOeHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U TPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbHHAsI M YKCYCHAast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U MoJaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAxXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykro3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIBHBIE METOJBl W3YUYEHHMsS BEIIECTB M MX IPEBPALLEHUI: IPOBEIECHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOAYKTOB PEAKLINN).

A3oTcoaeprkaiie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM{QOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIuHA). buonornuyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPEeTUYHAsi CTPYyKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JI€HATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB U UX MpEBpAlllEHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpe3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIM3, CHUHTE3, KIACCUPHUKAIMSI, MEePHOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Oumocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: nuIIEeBbIe MPOIYKThI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPITAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHMHU

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTbl. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmyeckas cucrema xumuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M Ilepmogmyeckoil CHUCTEMBl XUMHYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 Tpynnam u nepuojam. 3HaueHue MNepruoIUUECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMOJISIpHAsl U TIOJISIpHAs, MOHHAs, METaJTMdecKkas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU



XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHU. IOHbI: KAaTUOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJIAPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHudd. HomeHkiarypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xummnueckas peakuus. Kiaccupukanmuss XMMHUYECKUX PEaKIUii B HEOPTraHUYECKOH U
OpPraHUYECKON XUMUU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXpPaHEHHs U MPEeBpalleHUs
SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekTponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/bl M3YyYeHHUs BEUIECTB M WX MPEBpAllleHUui: JAEMOHCTpalus
tabmun «[lepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», u3yueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0JAeHHEe M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIoKEHHE IEPOKCHAAa BOJOpOJa B TNPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKLUu
HMOHHOT0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BiusHue pasnuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOM peaKum.

Pacuérnrie 3amaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heopranuyeckasi xumusi

Hewmerannsl. Ilonokenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanemenTtoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHHMs aToMoB. (Pu3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yTIepoaa U KPEMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB M UX COSUHEHHH.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MetauoB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUU DS HampsHKeHUiH
METAJIJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIMX META/UIOB (HATpPUH, KaJWi, KaJdbIlUHd, MAarHUM,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O61me cocoObl moTyueHusI MeTaJuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3Yy4YEHHUE
KoJuleKuuu «MeTaibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3aja4, HaAOJIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAu€CTBEHHBIE
peaKuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdyéThl Macchl (00BbEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B 00ecriedeHnn 9K0JIOTUYECKOM, SJHEpreTUYeCKOi 1 MUIIEeBOi 6€3011aCHOCTH,
pa3BuTUM MenuuuHbl. lloHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuHnii.

[IpencraBiaenus o006 OOmMX HayyHbIX MNPUHLOUOAX I[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUANIOB: Ba)XKHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XuMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B MTOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBsI3€H U U3yuyeHUH oOIIeld M HeOPraHUYEeCKOM XMMHUHU B
11 xyacce ocyIIeCTBISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHI,
TaK U MOHSTUM, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHUA: Hay4HbIH (akT, Tumores3a, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dSHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHYeCKUid YpOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHepabl, TOpHbIE TOPOIbI, TTOJE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHMYECKass  IPOMBIIIJIEHHOCTD, METAJLTYpPIHUs, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SCTBEHHOE IIPOU3BOICTBO, NuUIIeBas
MPOMBIIIIEHHOCTh, (papMaleBTHUYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTe€pHalIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHHS TpeAMeTa «XHMHUS» Ha YPOBHE CpPEIHEro oO0mero oO0pa3oBaHHS
BBIJICJICHBI CIIEAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HIAEHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W MpPaBUJIAMU IOBEIEHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JESITEIbHOCTH OOYyYaloLUMXCs IO pealu3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOTOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMAax WM MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY ¥ apTyYMEHTHI JIPYTHX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yUEOHOH NeATEIBbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIECIUIO0 OTEUYECTBECHHOMN
XUMHU;

YBaKE€HHUs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUUM M IPAKTUYECKOIO NMPUMEHEHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSAX COBPEMEHHOM 0TEUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE U MOCTYNKH CBOMX TOBApHUINEH C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYNKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHUS [EHHOCTEH 30pOBOTO M 0€30MacHOro oOpasza JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOrofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30I1acHOI0
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIEeIOBATENIbCKOW JEeSTENbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHUECKOMY HM3Y4YeHHIO NMpo(deccHil pasinyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 10 XUMUHU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccuu u peanu3aluu COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiI¢;

NOHUMAaHMS TJI00aJIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIeM, BIUSIHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JNEHCTBUHN, MPUHOCALIMX BpEI OKPYXKAIOIIeW NMPUPOIHON cpese,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KyJbTYphl, OIBITA
NEeSITeIbHOCTH  9KOJIOTUYECKOH  HAmpaBIEHHOCTH, YMEHHUS pYKOBOJICTBOBATHCS HUMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEJIOBEKAa, B IO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TII00aJbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHs YEIIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHONM TIPAMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIFOUEHHUSI HA OCHOBE HaY4YHBIX (JaKTOB M UMEIOIINXCS JaHHbBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HEMNpPEpPhIBHOMY OOpa3oBaHUI0 U CaMOO0pa30BaHUIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4ueOHOro mpeaMera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHUE, SKCTICPUMEHT | JIPYTHE);

VHUBEpcaJbHble  y4ueOHblE  JIeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKATUBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAlbHbIE Yy4eOHBIC ACHCTBHS B IO3HABATEIBHOW U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YJIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MO03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE 1€ CTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh U aAKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALMU BELLIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHSX, (HOPMYyITUPOBAThH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GOpMysa, ypaBHEHHE XWUMHYECKOM peakuuul — TP pPEHICHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IO3HAHMS BEILIECTB U XUMUYECKUX PEaKLUi;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IMYHBIX BHIOB W (OPM TIpEACTaBICHUS, KPUTUYECCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAaHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa INpu padoTe ¢ XUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI N0 CYILECTBY OOCYX/J1aeMOW TEMbI B XOJI€ IUAJOra W/WIn AUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl MO WCCICIOBAHWIO CBOMCTB W3y4YaeMbIX BEIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MO3UIIUHN B X0€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYLIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii arOpUTM JEUCTBUN IPU BHIMOJHEHUHM y4e€OHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEHM JEATEJIHHOCTH HAa OCHOBE CaMOaHalu3a H
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpa, PO XMMHUU B TO3HAHUU SIBICHUN MPUPOIBI, B (HOpMHpPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
PEICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIMOJArarouiue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA  OO0BEM, YIJIEPOAHBIA  CKEJET,
byHKIIMOHAbHAS TPyMMa, paguKkai, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHUYECKUX
BemectB A. M. bytnepoBa, 3ak0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUEC 3HAHUMA, JICKAIIMEC B OCHOBC IMOHUMAaHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyUYeHUHU U 0€30MaCHOM UCIOIB30BaHUHU BaXXHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MPU3HAKU HOHHTHﬁ, YCTaHaBJIMBAaTh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MPU OMMCAHUU COCTABA, CTPOCHUS U
MpEBpAIICHUI OPraHMYEeCKUX COCTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEIECTB
n ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, HU3TO0TaBJIMBATh MOJCIIN MOJICKYJI OPTaHUYCCKUX BCHICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHCIOPOJ M  a30TCOJACpX AIIUEe COCAUHEHHUS, BBICOKOMOJEKYIISIPHbBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs 1O cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHJICH,
AleTUIICH, STWICHIJIUKOIb, TIUIEpHUH, (PEeHOd, (opManbAeTHi, aleTaabIerui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPaHEHHsI MacChl BEIICCTB;

c()OPMUPOBAHHOCTh YMCHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IUYHBIX KIACCOB OPraHUYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH3oul,
METaHOJ, dTaHOJ, YTHJICHTIIUKOIb, TJIUIEPHUH, (PSHOJ, aleTaIbICTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIIH IMPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWUMHU TPH M3YYEHUH BEIIECTB U XUMHUYECKHX SBICHUN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUTSI IPUHATHUS PEIICHUA B KOHKPETHBIX )KU3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOIIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYAON U
1abopaTOpHBIM 000PYIOBaHKMEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOIHATE XMUMHUYECKUNH JKCIEPUMEHT
(mpeBpaleHus OPraHUYEeCKUX BEIIECTB MPH HAarpEeBAaHUU, MOMyUYEHUE ITHICHA U U3YUYEHHE €ro
CBOKMCTB, KaueCTBEHHBIC PEAKIIMH OpPraHMYEeCKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MMaCHOCTH
npu OoOpalleHUuu C BEIIeCTBAMHU U JTAOOPaTOPHBIM O0OPYIOBAaHUEM, TPEICTABISATh PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCu YpaBHEHUN COOTBETCTBYIOIIUX pEaKIUil u
(GopMyJIMPOBATH BBIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIHIO,
MOJTy4aeMyF0 M3 Pa3HBIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmarnmu, UHTEpHET U APYTUX);

c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBE/ICHNA B OBITY M TPYAOBOHl NEATEIbHOCTH B LEISIX COXPAHEHMsI CBOEro 3/I0pPOBbI U
OKPYXaIoIIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OpPraHMYeCKUX BEUIeCTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
puMepax CrocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYarOIIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XxumMudeckux (Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas u HEOpraHuyeckas XUMH»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAYYHOW KApTUHBI MHpA, POJM XMMHUU B TIO3HAHWW SBJICHHA TPHUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAaKTHUYECKUX 3a7ady M OKOJIOTHMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUK, KOTOpas BKJIIOYAET: OCHOBOINOJIATAIOUINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, HWOHHAs, MeETaJUIMYecKasi, BOJOPOAHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAS OUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHECHHS W TMPEBPAIICHUS DHEPTHUU TMPU XUMUUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MNPUYMHHOCTU W CHCTEMHOCTH XHMHYECKUX SBJICHH,
dakTonornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JESITEIILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHSATUMN, YCTaHABIIUBATh
UX B3aUMOCBS3b, WCIIOJNb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IS COCTABJICHHS
dbopMyn BEMIECTB W YpPaBHEHUH XMMHYECKUX PEAKIH, CUCTEMAaTHYECKYyI0 HOMEHKIIATYpPY
(IUPAC) u TpuBMaibHBIC Ha3BaHHA OTICIbHBIX HEOPraHMUYECKHX BELIECTB (yrapHbId Tas3,
YIJIEKUCHBIA Ta3, aMMUaK, raméHasi U3BECTh, HETal€Hash W3BECTh, NUThEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHM OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COECIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOIHBIX
pPacTBOpaxX HEOPTraHUYECKUX COETMHEHU;

c(OpPMUPOBAHHOCTh YMEHUW yCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCY/TPYIINe COeNMHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cucteMbl XuMHUecKux 3nemeHToB /1. 1.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTAINY, «IHEPrETHUCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuogam u rpynnam llepuoguyeckoil cucrembl XxumMuueckux anemeHTos 1. M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XHUMHYCCKUC
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KIJIACCOB, MOJATBEPKIaTh CYILIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHWMYEeCKHMMH BEIIeCTBAMU C IIOMOIUBK YpPaBHEHHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIUU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI JIEMEHTOB, 0OPAaTUMOCTH PEaKIH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKLUN PA3TUYHBIX TUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOTO OallaHCca ATHX PEeaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHYECKHE TIPOIECCHI, JIeKallhue B
OCHOBE MPOMBIIIVICHHOTO TOJYYEeHUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIMAX U IKOJOTUYECKHUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJIsI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPH XUMUYECKUX
peaKIusIX, MacChl BeIIeCTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJMYECTBY BEIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMHU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
PacTBOPOB BEIECTB C MOMOIIBI YHUBEPCATHLHOTO WHINKATOPA, BIUSHUE PA3TUIHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud MOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TemMaM «Metamnely u «Hemeramib»y) B COOTBETCTBHM C TMpaBUJIaMU TEXHUKU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHUEM, MPECTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHNIO,
MOJIy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHEeT u
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBE/CHHUA B OBITY M TPYAOBOH [EATEIbHOCTH B IENSAX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKPYXaroIIe TPUPOJHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeEHHBIX BEIIECTB, MOHMMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3/CMCTBUS HA OPraHU3M UYEJIO0BEKA;

JUisi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUIA  CJENbIX W ClHa0OBHIAMIMX OOYYArOIIMXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUCYHYIO cucTeMy 0bo3HaueHuit JI. bpaiins ans 3anucu XumMuueckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus, 10 xnace/ 'abpuensa O.C., OctpoymoB WU.I'., Ciagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

Xumus, 11 xnace/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxkimonepHoe obmiectBo «M3marensctBo «IIpocBemenue

Tabnuupr: [leproguyeckas cucrema XuMu4eckux deMeHToB 1. 1.
MenneneeBa, TabauIa pacCTBOPUMOCTH, STECKTPOXUMHUUECKHUMN Pl HATTPSHKCHUS

MCTAJIJIOB.

METOJIUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA
O. C. T'abpuenss u ap. Xumus. 10 kinacc. bazosbiit ypoBenb. MeTonuueckoe
nocobue

O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COOpHUK 337124 U YIPOKHEHHM.
10 xnacc. ba3oBblil ypOBEHB
O. C. I'abpuensn u ap. Xumus. 11 knacc. bazoBbiilt ypoBeHb. MeTonnueckoe
nocodue

O. C. I'abpuensn, U. B. Tpuryouak. Xumusi. COOpHUK 33724 U YIIPOKHCHHM.
11 knacc. ba3oBblil ypoBeHb
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET



https://edsoo.ru/rabochie-programmy/
http://www.alhimik.ru

http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru

http://resh.edu.ru/

http://www.chemnet.ru
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