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MHNOACHUTEJBbHAA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUsS (efepalibHOM 00pa3oBaTENbHON MPOrpaMMbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu npemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHu3anusax Poccuiickoit @Dexpepanuu, pean3yOIMIMAX
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MNporpamMmbl MO XUMHH, K OIpEIeIeHUI0 00Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH L€JIEH, COIEp)KaHHs, PE3YyIbTaTOB OOYyUEHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIONIMM JTAallOM pPEANM3alMi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTH IIEHHOCTH
KacaloTCs MO3HAHUS 3aKOHOB TPHUPOJIBI, (OPMUPOBAHUS MHUPOBO33PCHHS M OOMICH KYJIBTYpPHI
YeNOBeKa, a TaKKEe DKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusl CpelCTBaMH y4eOHOro mpeaMera «XUMHUsS», COJAepKaHUuE U MOCTPOCHUE
KOTOpPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHUU C YYE€TOM CrHenu(DUKH HAYKH XUMHH, €&
3HA4YEHUS B MO3HAHUU MPHUPOABI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIINX
el ¥ MPUHIUIIOB, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHETO OO0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XuUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAET OCOOYIO POJb B COBPEMEHHOM
UBUJIM3AIMHN, B CO3/IaHUM HOBOHM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIlleM MHUpe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUSI B3aMMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHHUSI.

TecHo B3aMMOJECHCTBYST C JIpYyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOW KyIbTYphl, HEOOXOAWMBIM YCIOBHEM YCIEUIHOTO TpyAa
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa Ha PEUIEHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HSKOJOTMYECKOW O€30MacHOCTH |
OXpaHBbI 3JOPOBbS.

B coorBercTBHM ¢ OOmIMMHM LENSIMM M HPUHLKIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi yPOBEHb U3YUCHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOyYarouiuxcs, HEOOXOAMUMYIO MM MJis
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsiromiuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xuMus» 1 «O0IIas 1 HEOPraHUYECKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUSI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUSHHUEM
3HaHUU U3 oOulel XUMHMU) U OopraHudeckod xumuu. PopmMupoBaHUE JAaHHOW CHCTEMBbl 3HAHUI
Py W3YYCHUH TpeaMeTa 00ecredrMBaeT BO3MOXHOCTh PACCMOTPEHUS BCEr0 MHOT0oOpa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.



CrpykTypa coaepxanus KypcoB — «Opranuueckas Xumusa» U «O01mas 1 HeopraHuuecKkas
XUMHS» chopMUpOBaHa B MPOrpaMMe M0 XUMHH HA OCHOBE CHCTEMHOTO MOAXO0Ja K M3yYCHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUM CTPOEHUS OPraHMYECKHUX COCOUHEHHM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaxX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKodl XMMHUU IOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00LIEro oOpa3oBaHUS IE€PBOHAYaAJIbHBIC
NPECTaBICHUS O XUMHUYECKOH CBS3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpOBHS pPacCMaTpPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHsA» O0O0y4yaroIIUMCs MPEIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJ0JIOIMYECKUX MO3UILIMM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUHM O BaXHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, HMMEIOIIUMU
KyJBTYpPOJOTHYECKHU M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBA3M XMMHMHM C JPYrMMHM HayKaMM, PacKpbIBalOT €€ poJib B IIO3HABAaTEIBHOM U
NPAaKTUYECKON JIEATEIIEHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOJeMax, CBSI3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ MPUMEHSATh €€ Ul IMONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1ienom coaepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YEHUsI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX UAEH, TaKUX KaK:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SIBICHUI MyTEM IKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUM HKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHUs
HHEPrETUUECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIIOTHHA U MaTEpUAJIOB.

B mnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLHMAIM3AlMU  OOy4arouiuxcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUH, UMEIOIINX
6a30Boe 3HauUEHHE JUISl pa3IMYHBIX BHJIOB AEATEIBHOCTHU: PELIeHUs PpobiieM, MoMcKa, aHaJIn3a U
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
MCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenoiaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOT'O 00I1eT0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  OMNPEAETICHUH  COJep’KaTeNbHOU
XapaKTepUCTUKU IIeJiel M3y4deHHsl TpeAMeTa HampaBiIeHHEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaJUIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHMHUYECKOM Hayku Kak o0jactu
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTUYECKOW NEATENbHOCTH YeJIOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel 3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs IVIABHBIMHM LEJIAMH HM3y4eHHUs IpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC MMOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUHM XHWMHHU, OCBOCHHUE SI3bIKa HAayKH, YCBOCHHE H
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIMid, HEOOXOAUMBIX Ul MPHOOPETCHUS YMEHHA OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIOJICHUEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a/J1a4y U3ydyeHus MpeamMera B
nporpaMMe 1Mo XMMHUHU YyTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMU
B cucTteMe cpeaHero ooOmiero ooOpaszoBanusi. CeronHs B MNPENOJaBaHUU XUMUU B OOJbIIEH
CTENEHH OTAAETCA NPEAINOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CoOJiepKaHusi oOyuyeHus,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHUS 3HAHUU U MPUMEHEHUS UX B PeajbHOU XU3HU JUIS PEIICHUs
IPAKTUYECKUX 3ajau.

B cBs3u Cc 3TUM npu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHE
IPUOOPETAIOT TaKUeE 1IeJU U 331a4H, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHUIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopMupoBaHre Yy OOYYarOIMIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIHI),
MMEIOLINX YHHUBEPCAIbHOE 3HAUYEHUE JIJISl PA3JIMYHbIX BUJIOB JIEATEIBHOCTH: PEIICHUs IpoliieM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX JJsI HPUOOPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XUMHH, a TAKXKE JJI1 OLEHKHU C
MO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEaY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTh HOBBIE 3HAHMUS 10 XHUMHUHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJIn3a yueOHON U Hay4yHO-TIONYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIepKAHUS;

(dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCS ACCOLUATUBHOTO U JIOTMYECKOTO MBIIUICHHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHWH TJ00albHBIX  MpPOOJIEM  pallOHAIbHOIO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEeCypcoB M COXpPAHEHHs MPUPOIHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOJMMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbBIO, @ TaK)XXe MPUOOPETEHHUS OIBITA MCIIOJIB30BAHUS MMOTYYEHHBIX 3HAHUN JJIS TPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKIUMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeaMeT «XHUMUsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».



OO61iee yuCio YacoB, OTBEIEHHBIX ISl M3YUYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHH

[Ipenmer opraHUYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOXKEHUA. CTpyKTypHble (OpPMYJbl OpPraHMYECKHWX BeUlecTB. | omonorus,
n3oMepusa. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHMSIX — OJJMHAPHBIE U KPATHBIE CBSI3HU.

[lpencraBaenne o  kiaccuukanum — OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEJIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHBIE HA3BAaHUS BaXKHEHIIMX
IIPEACTABUTENIEH KIIACCOB OPraHUYECKUX BELICCTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELIECTB IIPU HArpeBaHUU (IJIaBjIeHHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOPEHUsI ), HAXOXK/ICHUE B MIPUPO/IE, TTOJYUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIIne
MPEJICTAaBUTENIA AJIKCHOB: (DM3MYECKHE M XUMHYCCKHE CBOWCTBAa (peakuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpATAIlUU, OKUCJICHHS U TIOJTMMEPHU3ALINN ), TIOJTydeHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKH psia. ALETUIEH —
MPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NUECKUe U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHS ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJy4YeHHE M TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIVIEBOJOPOJAaMHU,
MIPUHAISKANTIMHU K Pa3IMYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHblil Ta3 U momyTHbIE HEe(TSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nmepepaboTku HEDTH, UX TMPUMEHEHHUE B
MIPOMBIIIUICHHOCTH U B ObITY. KaMEeHHBIH yTrob ¥ MPOIYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHbIE METO/bl U3YUEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroabpy», MonearpoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIAHBIX, IPOBEICHUE MPAKTUYECKOW pPabOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TPOAYKTA pEaKlUU TO HM3BECTHBIM Macce, O00BhEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHblEe OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3NYECKue u
XUMHUYECKHE CBOWCTBA (pEeakIMu C aKTUBHBIMH METaJlJIaMH, TaJOre€HOBOJOPOJIaMH, TOPEHHE),




npuMeHeHue. BonopoiHble CBA3M MEXAY MOJEKyJaMH cUpTOB. JleficTBHEe MeTaHOIa U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIe CHMpThI). JlelicTBue Ha opraHu3M uyenoBeka. IIpuMeHeHue riunepuHa u
STUJICHTJIUKOJISL.

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

Anpnerugpl M kemonwvl. DopManbIeruj, aueTadbAerH]l: CTpoeHue, (u3nyecKkue u
XUMHUYECKHE CBONCTBA (PEAKLMM OKHUCIIEHUS U BOCCTAHOBJICHUS, KAa4ECTBEHHbBIE DPEAKIIUM),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpO€HUuEe, pU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME Ul KJlacca KUCIIOT, peaKus
Tepu(UKaANMK), TONydyeHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYrieBoJbl: cocTaB, KiIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3MUECKUE U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXAECHUE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpOBEACHUE,
HaOJIOIGHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OkHciIeHne d3TaHona okcuaom wmenu(ll)), mMHOroaroMHbBIX
CrupTOB (B3amMojelicTBHe TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKHCIICHHE
aMMHUadHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcumom wmenu(ll), B3aumopelictBue
KpaxMajia C HOJOM), NpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npumepe IuuuHa). buonorndyeckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONN3, JIeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcrepuMEeHTaJIbHbIE METOJbl U3YUEHHUs BEIIECTB M WX MPEeBpalLleHUI: HaOloeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, ILIBETHBIE
peakiuu OEIKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3allUU, CPEIHAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEPHU3aIIs U MOJIMKOHICHCAIINS.



OKCIEpUMEHTAIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIICHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usnka: MaTepusi, SJHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (pU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BelleCTBa (OEIKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBBI XUMHHU

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHUTany, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JeKTPOHOB 10 OpOUTaIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHX dyeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeopHuell CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHMUECKas CBS3b. Buabpl XUMHYecKOM CBs3M (KOBaJIeHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI 1 aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. VICTUHHBIE ¥ KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1o
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEIIECTB. ['eHeTHuyecKas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANMUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiuii B HEOPraHUYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.



CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3UyHbIX (akTopoB. OOpaTHUMBIC pEaKIUH.
Xumnueckoe paBHoBecue. MDakTopbl, BIUSIOMIMNE HA COCTOSTHUE XUMHUYECKOTO PpPaBHOBECHS.
[Tpuniun Jle [larensbe.

DnekrponuTnyueckas auccoruanus. CuwibHble u ciadbie 31eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IIET0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCNEPUMEHTAIIbHBIE METO/bl M3YYCHHUsS BEIIECTB M MX NPEBPALICHUH: JEMOHCTpAIUS
tabnui «llepuoguyeckas cucrema xumuueckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoOJeNIeld KPUCTAUIMUECKHX PEmETOK, HAOMI0JeHHe ¢ ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OomnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuétpl Mo ypaBHEHUSM XUMUYECKUX PEAKIIHI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Ppacy€ThI C UCIIOIB30BAHUEM TOHATUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuueckasi xumusi

Hemeramnbl. Ilomoxkenue HemetamioB B Ilepuonnueckoi cHUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (Du3MUeCKHEe CBOMCTBa
HEMETAIIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXUMHYECKUU Pl HANPSHKEHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEHUINIMX METAJUIOB (HATPWH, KaJWi, KajabllMd, MAarHUM,
ITIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6mmue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DOKCIEepUMEHTAIbHBIE METOJIBI H3yYEHUS BEHIECTB M WX TNPEBPAIICHUN: HU3YUCHHUE
KOJUIEKIIMU «MeTalibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTAIBHBIX
3a/7a4, HaONIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBUE THUAPOKCHIA aTIOMUHHUS C PACTBOPAMH KHCIOT U IIENOYel, KaueCTBEHHBIC
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydyHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAyYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl I DJICKTPOHUKH,
HAaHOMAaTepHaJlbl, OpPraHNYECKHE U MUHEPATbHBIC yI00pEHUSI.

XuMHST W 3]I0POBBhE HYEJIOBEKA: TMpPaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpHU U3ydeHHH OOLIe U HEOPraHWYEeCKOH XUMHH B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HMOHATHH,
TaK U MOHATHUM, SABJISIIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAay4HbIM (DakT, TUIOTE3a, 3aKOH, TEOpPHUS,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIINPOBAaHUE, U3MEPEHHUE, SIBIICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
paZl0aKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUIl YPOBEHb, BELIECTBO, T€IO, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, GU3NUYECKHUE BEJIMUMHBI U €AUMHUIIBI X U3MEPEHHsI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHbIE TOPOIbI, TIOJE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJTyprus, IIPOU3BOJCTBO
CTPOUTEIIBbHBIX MaTepHUaJIoB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
IPOMBIIIJICHHOCTb, (papMalleBTUYECKass HNPOMBIIUICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIpEnaparoB, MPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MAaTEPHAIIOB, JJIEKTPOHHAS IIPOMBINUIEHHOCTb,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiMBaeT TpPeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM CpeaHEro o0miero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CPETHETO OOIIET0 00pa30BaHus SBISETCS CHCTEMHO-IEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3ylbTaTOB OCBOEHHUsI TNpeaMera «XUMUs» Ha YpPOBHE CpeIHEro ooOIuero ooOpa3oBaHUs
BbIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HAaHHE O0YYAIOMIMMUCS POCCHUHCKON TPaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JESITEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHs) JOCTUTAIOTCS B E€IMHCTBE
y4eOHOM M BOCHUTATEIBHOW JIESITEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd  POCCUHCKOTO
TPpaXXIAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH W TIPaBHJIAMHU ITOBEACHHSI,
CIOCOOCTBYIOLIUMH IpOLIecCaM CaMOIO3HAHUS, CAaMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JTUYIHOCTH O0YYArOIINXCS.

JIMdHOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpakaroT c(HhOopMHUPOBAHHOCTH
OTBITa TIO3HABATEIHLHON W TMPAKTHYECKOW MACATEIHPHOCTH OOYYAIOMIMXCS TO peaTn3aiuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHUA O00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYEOHOU JeATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAy4YHOMY HACJIECAHI0 OTEYECTBEHHOM
XUMUH;

YBaXXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM WM TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOICHMUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX MTOMCKOB, TOCTOSHHOTO TPY/1a YIEHBIX U MPAKTHKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHHU U TOCIEAYIONIEM aHAJIU3€
uH(OpMAIUK O MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBEICHHSI;



CITIOCOOHOCTH OILICHMBATh CHUTYaIldW, CBS3aHHBIE C XHUMHYCCKUMHU SIBJICHUSMH, |
MPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOMX TOBAPHUILEH C MO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JAEATEIBHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATENbCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUIAX JACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3a7a4 COLHAIBHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMUU;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I1eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHH IS PEIICHUSI BOIPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTUBHOI'O HENPHUATHUS NEUCTBUM, NMPUHOCSIIIMX BPEI OKPYXKAIOIIEH NPUPOIHOU CpeEXE,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YWs PA3BUTOrO AKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYPhI, OIbITA
JEATENIBHOCTH  DKOJOTMYECKOM  HAIIPaBIICHHOCTH, YMEHHMS pPYKOBOJACTBOBATHCA HWMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTHUKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHpE KaK O €IMHCTBE INPUPOABI U YEJIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEU M
penIeHr TPOoOIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH 7S COBPEMEHHOH IUBWIM3AIMHU: B €
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIINHBI,



00ECTIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHMMAaHHS CYIIHOCTH METOJIOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMbIe 3HAHUSI IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHsI Ie71aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C IIEJIbIO TOJYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUTsI PEUICHHS TIPoOieM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0BATEIILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUH TIO0 XUMHH B COOTBETCTBHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pPa3IUuHBIX chepax mpodecCHOHaATBHOU
NeSITETTHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrO IpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIe) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIIIOBAaHKE, HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUeE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIC  MEXKIHMCUIHUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysnbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OsJjiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh e JACATEIbHOCTH, 3aj7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTH C MIOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPHU3HAKK TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUN BEIIECCTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIIMBATb NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, IO aHAJOTHH),
BBIABJIATE 3aKOHOMEPHOCTHU W IMPOTHBOPCUUA B paCcCMaTPHUBACMBIX SBJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IIPOUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUuu — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ad, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUSI
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUM;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUEHHUUECKHUX
9KCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTh 000OLIEHHS W BBIBOJABI OTHOCUTEILHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B IO3HAHMUSL.

3) padora ¢ nngopMmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HMHPOpMAaLUU (HAYYHO-TIONYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3JIMYHBIX BUAOB M (QOPM MpEACTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe C XUMHYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYEeCKue W MaTeMaTW4YecKhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgJiajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSAMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUaJIOTa W/WUIN TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJABI IO pe3yJlbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMs MO3ULMIA B X0/1€ 00CYX/IeHUSI 1 0OMEHa MHEHHSIMH.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeularaéMblii alropuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs ¢ yYETOM MOTyYeHHUs] HOBBIX 3HAHUIM O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHW JEATEJIbHOCTM Ha OCHOBE CaMoOaHalIW3a H
CaMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC



[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJAbTYPBl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pelieHusT NPAaKTHYECKUX 3a7ad M OSKOJOTMYeCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YIJICpOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TpyMMa, pajuKai, H30MEpHusi, W30MEpbl, TOMOJIOTMYECKUN psiA, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIIUE COCTUHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllue B OCHOBE MOHUMaHUS
MPUYNHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJyYeHUHU 1 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JEeSITEIHHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKH MOHSATUH, YCTAHABINBATH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEeBpaICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO0 CHMBOJHKY JUUISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (popMyrT opraHMueCcKUX BEIIECTB
¥ YpaBHCHUH XUMHUYECKHX pPEaKIWi, U3rOTABIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEHICCTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUI YCTAHABIMBAThH MPUHAIICHKHOCTh H3yYECHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YriaeBogopoabl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCIWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MIPUBOJIUTh TPUBUAIBHBIC HA3BaHWS OT/ACIHHBIX OPraHUYECKHX BEIISCTB (ITHIICH, MPOIHIICH,
alleTUIIeH, STWICHIJIUKOJb, TIUIEPUH, (QeHoNd, (opManbAeTuia, areTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMEHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BeriecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THITMYHBIX MPEJICTABUTEIICH PA3TUIHBIX KIIACCOB OPraHUYECKHUX BEIISCTB
(MeTaH, 3TaH, OSTWIEH, NPONWIEH, amneTuieH, OyrtaaueH-1,3, merunOyraguen-1,3, Oensodn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYCCKHX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUW TMPOBOJWTH BBIUUCICHUS [0 XUMHYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOTYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MO3HAHUS, MCHOJb3yeMbIX B XWMHUM TMPU HM3YUYCHUH BEHIECTB U XHUMHUYECKUX SIBICHUMU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PELICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATh XMUMHYECKUNH HKCHEPUMEHT
(mpeBpallieHUsT OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUH, MOJIYUCHHE ATHICHA U HU3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPABHIIAMU TEXHHKH 0€30MaCHOCTU
npu OoOpallleHUuU C BEIIEeCTBAMHU U JIJAOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCu YPaBHEHHUN COOTBETCTBYIOIIUX PEAKIUH U
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAITM3UPOBATH XUMHUYECKYI0 HWH(OpPMAIIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYrux);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIA SKOJIOTUYECKH IIeJIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOM [EATEIHHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0POBbI U
OKPY>KaIOIIIeH MPUPOJIHON CpeJlbl, 0OCO3HABATH OMACHOCTh BO3JICHCTBHS HA JKHMBBIE OPraHU3MBI
ONpeleNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHUSI M TTPEAOTBPAICHUSI UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsT O0yYaroIUXCsAd C OIPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.

11 KJIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJACTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpA, POJIM XHMHUHM B TO3HAHUM SIBJICHUH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST U KYJAbTYPBhl JMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
37I0pPOBBIO U IIPUPOJHOM CPEE;

BJIAJICHHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKUCJICHUsI, XUMHYECKass CBA3b (KOBAJIECHTHAsl, HOHHAs, METaJNInYecKasi, BOJOPOJHAA),
KPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKUX  PEaKIUd, PacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIuH, XHWMHYECKO€ paBHOBECHE); TEOpUM M  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS dHEPTUHU MPU XHUMUYECKHUX
pEaKIusaxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHWSI,
Je)Kalye B OCHOBE IIOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
(dakTosornuecKrue CBEJeHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M O€30MaCHOM HCIIOIh30BAaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIHPHOCTH YEIOBEKA,;



Cc(OPMHPOBAHHOCTh YMEHUH BBISBIIATh XapaKTEpPHbIC MPU3HAKHU MTOHITUHN, yCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKUX
BEULICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUUISI COCTAaBIICHUS
GopMyn BeIIECTB M YypaBHEHMH XHUMHUYECKHUX pPEaKLUH, CHUCTEMAaTHYECKyI0 HOMEHKIATypy
(IUPAC) u TpuBMaibHbIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbId Tas3,
YIJIEKUCHBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEJEATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUIX PA3JIM4YHOIO COCTaBa, BUJ XUMUYECKON CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUInYecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJSpHas, WOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJICKHOCTh HEOPTaHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIlie COeAMHEHUH (IPOCThIE BEIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICH Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepuU30BaThb 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKux 3nemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOMTAIN», «IHEPreTUYCCKUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKHUX 3JEMEHTOB M HUX
COEIMHEHMH I10 nepuoaam U rpynnam [leproandeckoil cucTeMbl XUMHAYECKUX d1eMeHToB /1. M.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOMIME XUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEAKIUHU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPABHEHUS PEAKIMNA pa3IMUHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuyu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKLUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BELIECTB, pACHNO3HABaTh ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYHIHOCTb OKHCIINUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCh, JIekKallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHUsI CEPHOM KHMCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHUH 00 OOIIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH TIa30B MPHU XUMHYECKHX
peaxiusax, Macchbl BEllecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A deKkra peakiuyu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALEHUSI U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCynoil u
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHUE CpeJibl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuu, peakldd HOHHOro OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMam «Metamnely u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH OOpaIlEHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pyI0OBaHUEM, TIPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYHMKanuu, VHTepHET u
APYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIA SKOJIOTUYECKH IIeJIECO00Pa3HOTO
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled MPUPOJHOM cpesibl, 0OCO3HaBaTh ONACHOCTh BO3/JCHCTBHUS Ha KMBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMbIich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsE 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHMUIA;

JUISL  CIIETIBIX M CJNAa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nis 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmet oprannueckoil xuMun. Teopus
1.1 CTp OCHUS 0p TaHUYECKUX COE I/IHeHI/I;I) A 3 bubmorexa HOK
' p p g ' https://m.edso00.ru/7f41837c
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa HOK
' e yr AOPOA https://m.edsoo.ru/7f41837c
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' QJIKaINEHBI, AJTKUHBI https://m.edsoo.ru/7f41837c
bubmmoteka IIOK
2.3 A 2
POMATHHACCIHE YIIICBOAOPO/bI https://m.edsoo.ru/7f41837c
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
A . D
3 Crprl. Deron 3 https://m.edsoo.ru/7f41837c
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK
' CnoxHbie 3QUpbI https://m.edso00.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubnunorexa LIOK

3.3 l Y TIeBO/IE! 3 1 https://m.edsoo.ru/7f41837c

Wroro no pazueny 13

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 bubmaorexa LIOK

https://m.edsoo.ru/7f41837c

Htoro no pazneny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA

bubnuoreka [{OK

>1 Hnactmacest. Kayiyii. Bosokita 2 https://m.edsoo.ru/7f41837c

Htoro no pazneny 2
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 3 bubmmorexa LHOK
' P https://m.edso0.ru/7f41837¢
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEILIECTB https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
1. X 1 1
3 HMITHECIHIE pearitind 6 https://m.edso0.ru/7f41837c
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumust
bu6mmoreka [JOK
2.1 M 1
CTaLIH 6 https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
2.2 H 9 1 1
eMeTAILIRT https://m.edso0.ru/7f41837¢
53 CBs13b HEOPTAaHUYECKUX M OPTAHHYECKUX 9 bubnmoreka [JOK
' BEILECTB https://m.edso00.ru/7f41837¢c
Hroro no pazneny 17
Pa3znen 3. XuMus u :Ku3Hb
3.1 XHUMUS U )KU3Hb 4 bubmoreia OK

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

ONeKTPOHHbIe uudppoBble

Ne ara ara obpasoBaTenbHble pecypcbl
Tema ypoka Beer Koutpons  Ipakruy [ |
n/n HBIE ecKue H3yYCHUA H3yYCHUA
0
padoThI padoThI Nnan dakr
[Ipenmer opranuueckoil Xxumuu, eé Bu6moteka [JOK
1 1 5.09.23
BO3HUMKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/7f41837c
5 Teopust CTpoeHU OPraHUYECKUX COCTUHEHUI 1 11.09.23 bubmmoreka [JOK
A. M. BytiiepoBa, ¢€ OCHOBHbBIC TTOJIOKECHUS o https://m.eds00.ru/7f41837c
[IpencraBnenue o KiaccupuKauu bu6nmorexa LIOK
3 OpraHM4eckux seiects. HoMmenkiarypa 1 18.09.23 https://m.edso00.ru/7f41837¢c
(cucreMaTuyveckasi) U TPUBHAIBHBIE HA3BaHUS T
OpPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 55 09.23 bubnmorexa LIOK
TOMOJIOTHYECKUHN PsijT R https://m.edsoo.ru/7f41837c
5 Mertan u 3TaH — npocTenme 1 51023 bubnmnoreka HOK
MPECTaBUTENN AIKAHOB o https://m.edso00.ru/7f41837c
bubnunorexa LIOK
6 ANKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 09.10.23
P https://m.edsoo.ru/7f41837c
DTWIEH U TPONUJIEH — MPOCTEUIIINE bubnuoteka [JOK
7 1 16.10.23
MPEICTaBUTENN ATKEHOB https://m.edso0.ru/7f41837c
[IpakTuyeckas padora Ne 1. «[lomyuenue bubmuorexa [IOK
8 o 1 1 18.10.23
OTUJIEHA U U3YYEHUE €r0 CBONCTBY https://m.edsoo.ru/7f41837c
Aunkanuensl. byranuen-1,3 u but6mmoreka [IOK
9 MetunoyraaueH-1,3. [omyuenue 1 23.10.23 https://m.edsoo.ru/7f41837c

CUHTETUYECKOIO KaydyyKa U PE3UHBI
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AJIKHHBL: COCTaB U OCOOEHHOCTHU CTPOCHUA,

bubnunorexa LIOK

10 TOMOJIOTHYECKHH psAll. ATIETHIICH — 08.11.23 https://m.edsoo.ru/7f41837c
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

11 Brrunciienus 1o ypaBHEHHIO XUMHYECKON 13.11.23 bubmmoreka [JOK
peaximu o https://m.edso0.ru/7f41837c

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH 201123 bubmuorexa [JOK
apeHoB o https://m.edso0.ru/7f41837c
['enernueckas cBsA3b yrieBoI0POIOB, bu6nunoreka LIOK

13 27.11.23
MPUHAIICKAIINX K Pa3IMYHbIM KJlaccam https://m.edsoo.ru/7f41837c
[IpupoIHBIE UICTOYHUKH YIIJIEBOIOPOOB: Bbu6moteka [JOK

14 MIPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(PTSIHBIEC Ta3bl, 04.12.23 https://m.edsoo.ru/7f41837c
He(PTh U IPOAYKTHI €€ IepepadoTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB: bubmuoreka [IOK

15 MIPUPOJIHBIN ra3 U NOMYTHbIE HEPTSIHBIE T'a3bl, 11.12.23 https://m.edsoo.ru/7f41837c
He(Th U MPOAYKTHI €€ epepaboTKu
KonTponpHas pabota no pazaeny bubnnorexa [JOK

16 18.12.23
«YTIeBoAopOab» https://m.edsoo.ru/7f41837c
[IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI bubnmnoreka HOK

17 25.12.23
1 3TaHod. BomopoaHas cBs3b https://m.edsoo.ru/7f41837c
MHOroaToMHbBIE CIIUPTHI: STUJICHTIUKOJIb U bubnuoteka [JOK

18 15.01.23
TIULEPUH https://m.edso0.ru/7f41837c
@DeHoJI: CTPOEHUE MOJIEKYIIBI, (PU3NYECKUE U bubmuorexa [IOK

19 . 22.01.23
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edso00.ru/7f41837¢c

20 Anpaeruapl: GOpMabAECTH U alleTaIbICTH]I. 290123 but6mmoreka [IOK
Arieton o https://m.edsoo.ru/7f41837c
OAHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBKIC bubmmoreka [JOK

21 05.02.23
KHUCJIOTBI: MypaBbUHAs U YKCYCHas https://m.edsoo.ru/7f41837c

22 ITpakTuyeckas padora Ne 2. «CBoiicTBa 12.02.23 bu6muotexa [JOK
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pacTBOpa YKCYCHOM KHUCIIOTBI»

https://m.edsoo.ru/7f41837¢c

CteapuHOBas U OJICMHOBAsI KUCJIOThI, KaK bubmuorexa [JOK

23 29.02.23
MPEJCTABUTENN BBICIIMX KapOOHOBBIX KUCIOT https://m.edsoo.ru/7f41837c
Mpbuta Kak COJIM BBICITUX KapOOHOBBIX bubmuorexa [IOK

24 . 11.03.23
KHCJIOT, UX MOIOIIIEE ASHCTBHE https://m.edsoo.ru/7f41837c
CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIE bubmmoreka [JOK

25 KapOOHOBBIX KHCIIOT. [ UIAPOIU3 CIIOKHBIX 18.03.23 https://m.edsoo.ru/7f41837c
a¢upoB
Kupsr: runponns, NpuMeHEHHE, Bbu6moteka [JOK

26 01.04.23
OMOoJIOTHYECKast POJIb KHUPOB https://m.edso00.ru/7f41837c
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS. bu6nmorexa LIOK

27 Baxneiiime npeacTaBuTEIM: TIIOK03a, 08.04.23 https://m.edsoo.ru/7f41837c
bpykTo3a, caxaposa
Kpaxman u nemnrono3a kak nNpupoaHbie bubmuoreka [IOK

28 15.04.23
IIOJIUMEPBHI https://m.edsoo.ru/7f41837c
Kontponbnas paboTa mo pazaery bubmuoreka [IOK

29 «Kucnopoacoaepxaiiyue opraHuuecKre 22.04.23 https://m.edsoo.ru/7f41837c
COCJIMHECHHU S

30 AMUHBI: METUJIAMHUH U aHUJIUH 290.04.23 bubmorexa HOK

https://m.edsoo.ru/7f41837c

AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE bubnuoteka [JOK

31 OpraHUYECKUE COCTMHEHUS, UX 06.05.23 https://m.edsoo.ru/7f41837c
ouonornyeckoe 3HaueHue. Ilentrasl
benku kak npupoHbIe bubnmnorexa [JOK

32 13.05.23
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS https://m.edsoo.ru/7f41837c
OcCHOBHbBIC TOHATHUS XUMUH but6mmoreka [IOK

33 N 20.05.23
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN https://m.edsoo.ru/7f41837c

34 OCHOBHBIE METOILI CHHTE3A 25.05.23 but6mmoreka [IOK
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[TnacTmacchel, kKaydyku, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://m.edsoo.ru/7f41837c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Kontpo = Ilpakrtuye [lara Aata uugpossie
n/n Bcero JIbLHBIE CKHue H3Y4YCHUSA nsyvyeHus OﬁpaSOBaTe.Hl)Hble
paGoThI paGoTsI nnaH dakr pecypcehl

1 XHUMUYECKHUI 3JIEMEHT. ATOM. 1 bubnunoreka LIOK
DneKTpoHHas KOHQUTYpaLusi aTOMOB https://m.edsoo.ru/7f41837c
[Tepuonuueckuii 3akon u [leprnoanueckas bu6nunoreka LIOK

5 cucTeMa XuMu4yeckux annemeHToB /1. U. 1 https://m.edsoo.ru/7f41837c
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB bubnnorexa [JOK
XUMHUYECKHUX BJIEMEHTOB U UX COSIMHEHUN https://m.edsoo.ru/7f41837c

3 10 TpyHnam U rnepuojam. 3HaueHue 1
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB .. Meneneena
B Pa3BUTHHU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b, bubnnorexa [JOK

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 https://m.edsoo.ru/7f41837c
KOBAJICHTHOM CBs13U. BogoponHas cBs3b
BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD. bubnmnoreka [JOK

5 Crenenn okucienus. Bemecrsa 1 https://m.edsoo.ru/7f41837c
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS
[IoHsiTHE O NIUCIIEPCHBIX CUCTEMAX. bubmuoreka [IOK

6 HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI. 1 https://m.edsoo.ru/7f41837c

MaccoBast 107151 BEIIeCTBa B pacTBOpe
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCANMHEHUM.

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

! I'eneTnueckas CBsI3b HEOPraHUYECKHX
BEIIECTB, pa3IMYHbIX KJIACCOB
Krnaccudukanus XuMHYECKUX PEaKIHii B bubmmoreka [JOK
HEOPraHUYECKOW U OPraHUYECKON XUMUHU. https://m.edsoo.ru/7f41837c
8 3aKOH COXpaHEHHUs1 MacChl BELIECTB; 3aKOH
COXPAHEHMs U NPEBPALLECHUS SHEPTUH [IPU
XUMHUYECKHX PEaKIUsIX
9 CxopocTts peakuuu. OOpaTuMbie peaKiu. bubmmoreka [JOK
XUMHYECKOE paBHOBECUE https://m.edsoo.ru/7f41837c
[IpakTuueckas pabora Ne 1. «Bnusaue bubnnoreka [JOK
10 pa3nu4HBIX (PaKTOPOB HA CKOPOCTH https://m.edsoo.ru/7f41837c
XUMHYECKON PeaKIum»
DNEeKTpOoNUTHYECKas JUCCOLUALIMSL. bubnmnorexa [JOK
[Monsitue o0 BogopogHOM mokasarene (pH) https://m.edsoo.ru/7f41837c
11 pactBopa. Peakuuu nonHoro oomMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuorexa [IOK
12 peakuuu. [lonarue o0 amekTponuse https://m.edsoo.ru/7f41837c
pacrmiaBoB U pacTBOPOB coJieit
13 KonrtponsHas pabota no pasaeny bubmuorexa [IOK
«TeopeTnueckue OCHOBBI XUMUU» https://m.edsoo.ru/7f41837c
MerTabl, UX MOJ0XKECHUE B but6mmoreka [IOK
[Tepuonnueckoit cucreMe XMMUYECKUX https://m.edso0.ru/7f41837c
14 anemenTtoB JI. 1. Menpaeneesa u

0COOCHHOCTH CTpOCHUs aToMOB. Ob1He
(u3nUecKre CBOMCTBA METAIIIOB
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CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUI

bubnunorexa LIOK

15 .
pAIl HANPSHKEHUNA METaJJIOB https://m.edsoo.ru/7f41837c
XUMHYeCKUe CBOMCTBA BaKHEHIIINX bubnunorexa LIOK
16 METaJUIOB (HATPUH, Kauil, KaJbIHid, https://m.edso00.ru/7f41837c
MarHui, aIIOMUHUN) U UX COCTMHEHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX bub6nmoreka [IOK
COETUHEHUN https://m.edsoo.ru/7f41837c
18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKeje3a U bu6nunoreka LIOK
UX COEIUHEHNN https://m.edsoo.ru/7f41837c
[IpakTuueckas padbora Ne 2. "Pemienue Bbu6moteka [JOK
19 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://m.edso0.ru/7f41837c
«MeTtauie»"
Hemetamisl, ux MonoxeHue B bubnmorexa LIOK
20 [Tepuonuueckoit cucteMe XUMUYECKUX https://m.edso0.ru/7f41837c
anemeHToB 1. . MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBA HEMETAJIIOB. bubnmorexa LIOK
21 AnnoTpomnusi HeMeTaJlIoB (Ha IpUMepe https://m.eds00.ru/7f41837¢c
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
29 XUMHUYECKUE CBOMCTBA rajJOT€HOB, CEPBI U bubnunorexa LIOK
HUX COeIUHEHUN https://m.edsoo.ru/7f41837c
93 XuMu4eckue cBoMcTBa a3oTa, ocodpa u bu6muoreka [JOK
WX COCAUHECHUU https://m.edso0.ru/7f41837c
24 XUMHYECKHE CBOMCTBA YIIIEpOa, KpEMHUS bubmuorexa [IOK
U UX COCAUHEHUMN https://m.edso0.ru/7f41837c
o5 [IpuMeHeHrEe Ba)KHEUIINX HEMETAIIOB U bubmuorexa [IOK
HUX COeIUHEHUN https://m.edsoo.ru/7f41837c
26 O06o00mmeHre 1 cHCTEMaTH3alKs 3HAHUH 110 but6mmoreka [IOK
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TteMe «Hemeramwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

https://m.edsoo.ru/7f41837¢c

[TpakTuyeckas padora Ne 3. «Pemenune

bubnunoreka LIOK

27 3KCIEPUMEHTANIBHBIX 337a4 [0 TEME 1 https://m.edsoo.ru/7f41837c
"Hemertanmst'"»

28 KontponbHas paboTa mo temam 1 bubnnoreka [JOK
«Metamns» n «Hemeraiuiby https://m.edso0.ru/7f41837c
Heoprannueckue u opraHndeckue bubnnorexa [JOK

29 kucioTel. Heopranuueckue u 1 https://m.edsoo.ru/7f41837c
OpraHUYECKHUEe OCHOBAHUS
AMpoTepHBIE HEOPraHUYECKHE U Bu6moteka [JOK

30 OpraHv4eckue coenuHenus. I'enernyeckas 1 https://m.edsoo.ru/7f41837c
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEILIECTB
Ponb xumum B oOecrieueHnmn bubmmoteka IIOK

31 JKOJIOTUYECKOM, IJHEPTreTUIECKON 1 1 https://m.edsoo.ru/7f41837c
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEULIUHBI
[Ipencrasnenus: 00 0OMKX HAYYHBIX bubnuoteka [JOK

32 MIPUHIIUATIAX TTPOMBITINICHHOTO TTOTYyYeHUS 1 https://m.edsoo.ru/7f41837c
BaXXHEHIIINX BEIIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1 bubmorexa HOK

https://m.edsoo.ru/7f41837c
but6mmorexa [IOK

34 XUMI 1 3710pOBLE HefOBeKa . https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 10-11 xmacesl/ XKypun A.A., AxkiimonepHoe obmectBo «M3naTenseTBo

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

*

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HOK, C®EPYM, YUY.ru






