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INOACHUTEJIBHASA 3ATIMCKA

[IporpaMMa 1o XMMHHM Ha YPOBHE CpelHEro oOmiero odpa3oBaHus pa3padOoTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanuny,
TpeOoBaHUH K pe3yibTaTaM OCBOEHUS (elepalibHOl 00pa30BaTEeIbHOM MPOrpPaMMBbl CPETHETO 00ILEro
obpazoBanus (POII COO), npeacraBieHHbx B DepepaqbHOM TOCYJapCTBEHHOM 00pa30oBaTeIbHOM
crangapre COO, c¢ yuérom KoHuenmuu mnpemnogaBaHusi ydeOHOTO mpeaMeTa «XUMHUS» B
oOpazoBaTenpHBIX  opraHuzanmsx  Poccuiickoir ~ ®exepauuu,  pealu3ylOIIUX  OCHOBHBIC
oOpa3zoBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pas3BUTHS BOCHHUTAHHUS B
Poccuiickoit ®eneparuu Ha niepuoa a0 2025 roma» (Pacmopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXO0JIOB K pa3paboTKe MpOrpaMMbl MO XUMHH, K ONpeAeseHHio oOuieil crpaTeruu
00y4eHHs, BOCIIUTAHUSA U PA3BUTHUS OOYYAIOUIMXCS CPEICTBAMH YYEOHOTO mpeaMera «XUMHSD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIenTyaiapHble mnonoxkeHus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IN, COIep)KaHUs, Pe3ylbTaToB OOyueHUss W TpeOOBaHHIl K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumudeckoe 00pazoBaHue, MOJydaeMoe BBIMTYCKHHUKAMHU O0IIe00pa3oBaTeIbHON OpraHU3alliH,
SBJIAETCS HEOThEMJIEMOM dYacTblo MX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOIIMM ATarloM
peayi3allid HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, IPUCYLIUX
L[EJIOCTHOM CHUCTEME XHMHUYECKOTrO O0pa3oBaHHA. OTH LEHHOCTH KacaloTcs TIO3HAHUSA 3aKOHOB
IpUPOAbI, (POpMHUPOBAHUS MHUPOBO33PEHMSI U OOIIEH KyJIbTYphl YENIOBEKa, a TAKKE DKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO W TPUPOAHON cpene. Peammsyercs xumudeckoe
oOpa3zoBaHHe OOYyYarOUIMXCSl HAa YypPOBHE cpeaHero oOmiero oOpa3oBaHMs CPEACTBAMHU YYEOHOTO
mpenMeTa «XUMUA», CONEpP)KaHNE U IOCTPOEHHE KOTOPOTO ONPENENIEHbl B NPOrpaMMe IO XUMHUH C
y4€ToM crneun(uKd HayKH XUMHM, €€ 3Hau€HUs B TMO3HAHUM NPHUPOJBI U B MaTEpUAIBbHOM >KU3HU
olmiecTBa, a TakXke € Y4Y4ETOM OOIMX MLeJed MW NPUHLUIIOB, XapaKTEpPU3YIOIIHUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeJHET0 o01iero oopazoanusi B Poccuiickoii deneparu.

XuMHsSI Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK WIpaeT ocoOyr pojb B COBPEMEHHOMN
LUBWIN3ALUU, B CO3JaHUU HOBOW 0a3bl MaTepHaabHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHNE PAIIMOHATBHOIO HAyYHOTO MBILIUIEHUS, B CO3[JaHUE IIEJIOCTHOTIO MpEeACTaBICHUS 00
OKpY>KaIoIlleM MUpPE KaK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, KOTOpOoe GOpMUPYETCS] B XMMHUU Ha OCHOBE
MIOHMMAaHHs BEIIECTBEHHOIO COCTaBa OKPY)KAIOIIErO0 MHpa, OCO3HAHMsI B3aUMOCBSI3U MEXAY
CTPOEHHUEM BEIIECTB, MX CBOWCTBAMU U BO3MOKHBIMU 00J1aCTAMHU IPUMEHEHHUSL.

TecHo B3auMOAEWCTBYS C OPYIMMHM €CTECTBEHHBIMH HAyKaMH, XHMHs CTala HEOThEMJIEMOM
4acTbI0 MUPOBON KYJbTYphl, HEOOXOJUMBIM YCJIOBHEM YCIIEIIHOTO TPyAa W >KU3HH KaKJIOro WiieHa
obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3UaTelbHas, Kak HayKa BBICOKUX TEXHOJIOTHIM
HampaBjieHa Ha pelleHue TMoOAIbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHSL YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOJIOIHYECKO 0€30MaCHOCTH M OXPaHBbI 310POBBS.

B coorBerctBHUM ¢ O0mMMHM LENSAMH W TNPUHIMIIAMH CpPEAHEro o00IIero o0pa3oBaHUA
cogepkanue mnpenmera «Xumus» (10-11 kiaccel, 6a30BBI ypOBEHb H3yU€HHs) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMIEKYJIbTYpHYIO MOJIrOTOBKY OOyYaroIluXcs, HEOOXOAUMYI0 UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLUYMA,
MIPOJOJKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu npeaMeTa «XUMHsD» SBISIOTCA 0a30Bble Kypehl — «Opranudeckas XUMHs» U
«O0mas 1 HeopraHuveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHWH IO HEOPTaHWYECKONW XWUMHUU (C BKIIOUYCHHEM 3HAHWHN U3
oOmelt XuMun) U opraHndeckor xumuu. dopmMupoBaHue AAHHOW CHUCTEMbI 3HAHWH TIPH H3YYCHUH



npeaMera 00ecredyrnBaeT BO3MOXKHOCTh PAacCMOTPEHMS BCETO MHOTrooOpas3us BEIIECTB Ha OCHOBE
OOIIMX TIOHSTHI, 3aKOHOB ¥ TEOPUH XHUMHH.

Crpykrypa coaepxkanusi kKypcoB — «Opranuueckas xumus» U «OOmas ¥ HeopraHuyeckas
XUMHUsD» CPOpPMHUpPOBaHA B IMpOrpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K H3YYEHUIO
yuyeOHOro wmarepuana u OOYyCJIOBJI€HAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUM Ha
ONpeNeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHMHM BEIECTBA
paccMaTpUBalOTCsl Ha YPOBHE KJIACCUUECKOW TEOPUM CTPOEHUSI OPraHMYECKUX COCIMHEHMM, a TaKKe
Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUNA O CTpoeHHH BemiecTB. CBeneHHst 00
M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIIOTHYECKU
aKTUBHBIX COeIMHEHUH. B Kypce opraHmyeckoil XMMHUU MOJIy4aloT pa3BUTHE CHOpPMHpPOBAHHBIC Ha
YpOBHE OCHOBHOrO 0011ero oOpa3oBaHHUs MEepBOHAYaJIbHbIE MPEJICTABICHHUS O XUMUYECKOW CBS3H,
KJIacCU()MKALMOHHBIX TPU3HAKAX BELIECTB, 3aBUCHUMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XMMHYECKON PEaKIuu.

ITon HOBBIM yrmom 3peHuss B mpeamere «Xumus» 0a30BOr0 YPOBHS paccMaTpHUBaeTCA
W3YYCHHBII Ha ypOBHE OCHOBHOrO oO0mero oOpa3oBaHUs TEOPETUYECKUH MaTepuan u
(aKTOJOTHUECKUE CBENEHUS O BEIIECTBAX W XMMHUYECKOH peakuuu. Tak, B YacTHOCTH, B Kypce
«O0mass u HeopraHuyeckass XHMHS» OOYYarOIIUMCS TPEAOCTABISETCS BO3MOXKHOCTH OCO3HATh
3HaYEHUE TMEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOJIOJIOTMYECKUX MO3MIMMA, TIyOxke
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKkoHa — OT o0oOmiaromiei 10 oObsACHAIOMEH U
MIPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHM O BaKHEHMIIMX BELIECTBaX, MX COCTaBE, CTPOEHHUM, CBOMCTBAX W
MIPUMEHEHUH, A TAK)KE€ O XMMHYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHMS
nonounHsercsa B Kypcax 10 u 11 xmaccoB anemMeHTaMu COAEpKaHUS, UMEIOUIMMU KYJIBTYPOJIOTHUECKUN
U NPUKIAAHON XapakTep. JTH 3HaHHS CIIOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XUMHUHU C APYTUMHU
HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEJIbHOM W MPAKTUYECKOM JEATEIbHOCTH 4YeJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHMs K IPOLECCY TBOPUECTBA B 00JACTH TEOPUHM M MPAKTUUYECKUX
NPUIIOKEHUH XUMMH, IOMOTalOT BBIMYCKHUKY OpPHUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MpoOIeMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKU OCMBICIMBAaTh MHPOPMAIMIO U TPUMEHSTh
e€ 9  TIONOJIHEHUS  3HAHUW, pPELIeHUs  MHTEJUIEKTYalbHBIX M OKCIIEPUMEHTAIbHBIX
UCCIIeIoBaTeNbCKUX 3a/1ad. B menoM conepikaHue ydeOHOro npenmera «XUMHsS» AaHHOTO YPOBHS
M3yYeHHUs] OPHEHTUPOBAHO Ha (OPMHPOBAHHE Yy OOYHYAIOUIMXCS MHPOBO33PEHYECKOH OCHOBBI IS
NOHUMaHUs (puiocopckux uAEH, TakuX Kak: MaTepualbHOE €IMHCTBO HEOPraHW4YecKoro u
OpPraHUYECKOT0 MHUPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHUEM, IT03HABAEMOCTh
MPUPOJHBIX SBICHUN MyTEM DKCIEPUMEHTa U PEIICHUS MPOTUBOPEUHI MEXTy HOBBHIMHU (PakTamMu U
TEOPETUYECKHUMHU TPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUHU B PELICHUU SKOJIOTHYECKUX MpodieM, a
TaK)ke MpoOsieM cOepexeHUs] PHEPreTUUYECKUX PECypCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTUH M
MaTepuasoB.

B nnane pemeHus 3agad BOCIMTAHUS, PAa3BUTHS U COLMAIM3ALUU OOyYarOIIMXCS MPHUHSTHIE
IIPOrpaMMOl MO XUMHM TOAXOABl K ONPEACICHUIO COAEPKAHHUA U IOCTPOCHMs IpeAMETa
peaycMaTpuBaOT GOPMHUPOBAHNE YHUBEPCAIBHBIX y4eOHBIX AeHCTBUM, UMEIOINX 0a30BO€ 3HAYCHHE
JUIS  Pa3lMYHBIX BUAOB JEITEIbHOCTU: pElIeHUs MpoljeM, IOoHcKa, aHanmu3a U o0paboTKu
uH(popMaluy, HEOOXOAWMBIX MJii NPUOOpPETeHHs] OIbITa TNPAKTUYECKOM U HCCIeI0BaTEIbCKON
NESTENbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B mpakTuke npemnopaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YpOBHE CpeHero o0mero oopazoBaHus, MpU ONpeACTICHUN COAEepKATEIbHON XapaKTepUCTUKU enen
M3y4YeHUs IpeaMeTa HaIpaBJICHUEM IIEPBOCTEIIEHHON 3HAYUMOCTH TPAAUIMOHHO MPU3HAETCS
dbopMHpoBaHHE OCHOB XHMHMYECKOW HayKh Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHUS,
IIPAKTUYECKON NEATEIbHOCTH YEIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KyibTypel. C



METOJIMYECKOM TOUKHM 3PEHHs TAKOM MOJIXOJ K ONPEACIICHUIO LieJed M3ydeHMs NMpeaMeTa sBISETCS
BIIOJIHE OTIPaBJaHHBIM.

CornacHo 1aHHOI TOUYKe 3pEHHS TVIABHBIMH LIEISIMH U3Y4YEHHUS IpeameTa «XuMus» Ha 6a30BOM
ypoBHe (10 =11 ki1.) sBISAIOTCS:

¢ (opmupoBaHUE CUCTEMBI XUMUYECKUX 3HAHUHN KaK Ba)KHEUIIEH COCTaBISIONIEH eCTeCTBEHHO-
HAY4YHOH KapTHHBI MHpA, B OCHOBE KOTOPOMH JIe)KaT KIIOYEBBIC MOHATHUS, (yHIaMEHTAIbHbIC
3aKOHBI M TEOPUM XUMHH, OCBOCHHE $S3bIKA HAyKH, YCBOCHHUE M IIOHUMAaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3BUTHUA U CTAHOBJICHHS,

e (opmupoBaHME M pa3BUTHE MPEJICTaBICHUNA O HAYYHBIX METOJax IO3HAHUS BEIIECTB U
XUMHUYECKUX peakiuii, HEOOXOAUMBIX JIsi IPHOOPETEHUs YMEHUM OPUEHTHPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHUX SIBJICHUH, HMEIOLIUX MECTO B IMPUPOJE, B IMPAKTUUECKOH U
MIOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUU U CHOCOOOB JAEATEIBHOCTH, CBSA3aHHBIX C HAOJIIOJECHHUEM U OOBSCHEHHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30MacHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ »Tum, conepskarenbHas XapaKTepUCTHKA LeJed M 3aqad U3ydyeHUs NpeaMmera B
[IporpaMMe M0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B
cucreme cpemHero obmiero o6pazoBanus. CeromHs B MPEMOJaBaHUM XUMHUU B OOJIBIICH CTEIECHU
OTHAETCsl MPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJep>KaHusi oOyueHHUs, OpUEHTHPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I111€00pa30BaTEIbHON OpraHu3alliy, BIAJCIOIIEero He HaOOpoM 3HaHHM, a
(YHKIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHSMU aKTHBHOTO TOJYYEHUS 3HAHUN U
IIPUMEHEHHUS UX B pEaIbHOM >KU3HU JUIsl PEIICHUs] TPAKTUYECKUX 3a/1au.

B cBs13u ¢ 3TUM npu u3yyeHHM mpeaMeTa «XHUMUsS» JTOMUHUpYIOIIee 3HaYeHUE NMPHOOpeTaroT
Takue LeH U 33J]a4i, KaK:

ajanTanus oOyyarolMXcs K YCJIOBHMSM JMHAMHUYHO pa3BUBAIOLIErocs MHpa, (opMupoBaHue
UHTEJJIEKTYaJJbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K €aMOOOpa30OBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITETbHOMY TPHHSTHIO TPAaMOTHBIX pEIIEHUH B KOHKPETHBIX JKH3HEHHBIX CHTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dbopmMHpoBaHHE y OOYYaIOIIUXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIETEHIUI), MMEIOIUX
YHHUBEpPCAJIbHOE 3HAUEHUE JUISl PA3JINYHBIX BUJIOB AESITEIbHOCTU: pELIeHUs MpobiieM, IOUCKa, aHaIu3a
u o0paboTKM HHPOpMAIUU, HEOOXOAMMBIX Uil MPUOOPETEHHUs OMNbITa JEATEIbHOCTH, KOTOpast
3aHMMAaeT Ba)KHOE MECTO B IO3HAHWM XHMMHH, a TAKKe U1 OLEHKH C TMO3UIMH 3KOJIOrMYecKoin
0€30IacCHOCTH XapakTepa BIMSHHMS BEIIECTB M XMMHUYECKHUX IPOLECCOB HAa OPraHW3M YeJOBeKa U
IIPUPOLIHYIO CpEy;

pa3BUTHE [O3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaroImuxcs: CocOOHOCTH CaMOCTOSITEILHO TPUOOPETaTh HOBBIE 3HAHUS 110 XMMHUU B COOTBETCTBUU
C KM3HEHHBIMHU MOTPEOHOCTSMH, HCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTMU JUIS
MOKCKA U aHajIn3a y4eOHON 1 Hay4YHO-TIONMYJIIpHOM HH(OPMALIUK XUMHUYECKOTO COJePKAHUS;

(dbopMUpoBaHHE M DPA3BUTHE y OOYYAIOLIMXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBILIUICHUS,
HaAOJI0AAaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B YAaCTHOCTH,
IIPU TUTAHUPOBAHHUHU U NPOBEACHUN XUMHUYECKOT0 IKCIIEPUMEHTA;

BOCIUTAaHHE Yy O0ydaroumxcsi YOeKIEHHOCTH B T'YMaHUCTUYECKOW HAIMpPaBIEHHOCTH XUMUH, €€
BaYXHOW POJIM B PEIIEHUH II100ANBHBIX MPOOJIEM pallMOHATBHOTO NMPUPOAONOIb30BaHNS, OMOIHEHUS
HHEPreTUYECKUX PECYypPCOB M COXpPAHEHHs HPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAWMOCTH
Oepe’)KHOrO0 OTHOLICHWS K TPUPOAE M CBOEMY 3/0pOBBIO, a TaKkKe MPHOOPETeHUs OIbITa
WCIOJIb30BAaHUS MMOTYYEHHBIX 3HAHUH JUIS IPUHATUS TPAMOTHBIX PEIICHUH B CUTYalUsX, CBSI3aHHBIX C
XUMHYECKUMH SIBJICHUSMHU.

B y4uebHOM 1u1aHE cpeHero o0mero o0pa3oBaHus MPeaMeT «XUMUs» 0a30BOTO YPOBHS BXOIUT
B COCTaB MpeIMeTHOM 00sacTu «EcTecTBeHHO-HAyYHBIE TPEIMETHI».



O01m1ee yuCIo0 YacoB, OTBEIEHHBIX IS M3YyUCHUsI XMMHHU, HAa 6a30BOM YpOBHE CPEIHEro o0IIero
oOpazoBanmusi, coctapiseT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).

COJAEP/KAHUE OBYYEHUA

10 KJTACC
OPI'AHNMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B ITOJIyYCHUH HOBBIX
BEIIECTB M MarepuayioB. Teopus CTpoeHHs oOpraHuueckux coeauHeHuit A. M. bytiepoBa, eé
OCHOBHBIE TOJO0XKeHUs. CTpyKTypHbIE (OPMYJIBl OPraHMYECKHX BEHIECTB. ['OMoiorus, uzomepus.
XuUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBSA3H.

[IpencraBnenue o kiaccuUKalMM OpraHUYecKUX BellecTB. HoMeHKiaTypa OpraHMuecKux
COeIMHEHUIl (cucTeMaTHyecKas) W TPUBUAIbHbIE HA3BaHUS Ba)KHEHIIMX IpeJCTaBUTENEH KJIaccoB
OpPraHUYECKUX BEIECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpraHMYeCKMX BELIECTB M MaTepuallaMd Ha HX OCHOBE, MOJECIUPOBAHHE MOJEKYI
OpPraHUYECKUX BEIECTB, HAONIOJIEHHNE U OINMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILIECHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuu (IJ1aBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psa. Meran M 3TaH — npocTenInune
NPEJCTaBUTENIN ANKAHOB: (PM3WYECKHE U XMMHMUYECKHE CBOMCTBA (PEaKIMU 3aMEIICHUs U TOPEHUs),
HaXO0XJICHNUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psl. ODTUJIEH U TNPONUJIEH — MpPOCTEHIIne
MPEJICTaBUTENN QJIKEHOB: (U3MYECKUE U XUMHUYECKHE CBOMCTBAa (peakuuu TUIPUPOBAHUSA,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJIMMEpU3allin ), MOJydeHHe U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaKHEHIINE XHUMHUYECKUE
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUN psAll. ALIETUIEH — IMPOCTEHINI
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (U3MUecKHMe U XUMHMYECKHE CBOWCTBA (peakuuu
T'MJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHUE U TPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (u3NUECKME W XHWMHUYECKHE CBOWCTBA (peaKiuu
raJIOrTEHUPOBAHUS W HUTPOBAHHUA), IMOJIy4€HHWE M NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuveckue ceoucmea (peakyuu 2an02eHUpoOSaHus U HUMPOBAHUS), NOLYYEHUe U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTH4ecKast CBs3b MEXKy YIJIEBOAOPOIAaMH, IPUHAUICKAIIUMHU
K pa3jMyYHbIM KJIaccaM.

[Ipupoanbie UCTOUHUKH YTIIeBOAOpo10B. [Ipupoanblil ra3 u nonytHele HeTsHBIE Ta3bl. Hed1h
u e€ mnpoucxoxiaeHue. CrocoObl mnepepabOTKH He(PTH: MEPeroHKa, KPEeKUHr (TEPMUYECKUH,
KaTaJIMTHYeCKui ), muponu3. [IpoxykTsl nepepaboTku HePTH, X TPUMEHEHUE B IPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

DKCrepUMEHTAIbHbIE METO/bl HM3y4Y€HHUS BEIIECTB W UX IMPEBPALEHUI: O3HAKOMIIEHHE C
oOpa3laMu IjiacTMacc, KaydyyKoB M pe3HuHbl, Koyuiekiuu «HedpTb» u «YTomb», MoJenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U TaJIOTEHONPOU3BOIHBIX, MPOBEACHUE MPAKTHUECKOW pabOThHI: MOTyYCHHE
STHJIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérhrle 3agaun.

Bbruuciienust mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).




Kucnopoacoaepxamme oprannyeckne coeiHHEHUs!

IIpenenpHble 0IHOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NUECKHE U XMUMUUYECKHE
CBOWCTBA (peakuuy C aKTUBHBIMH MeTaJUlaMH, TIaJOr€HOBOJOPOJAMH, TOpEHHE), IpPHUMEHEHHUE.
BonopoaHeie cBs3u Mex1y MOJEKyJaMu cnupToB. JlelicTBUE MeTaHoJa M 3TaHOJA Ha OpraHu3M
4eJl0BeKa.

MHOroaToMHbI€ COUPTHI. DTUIECHITIMKOIb U TIMLEPUH: CTpOeHHE, (PU3NYECKUEe U XMMHUUYECKHE
CBOMCTBa (B3aUMOJEICTBHE CO LIEIOYHBIMU METaJlJIaMH, KaueCTBEHHAs PEaklus Ha MHOIOATOMHbIE
cinupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [ [puMeHeHne raunepruHa u 3TUIICHTIIMKOJIS.

@eHoI: CTpOEGHUE MOJICKYJBI, (PU3UYECKHE M XMMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denomna.

Anbnerunipl U kemonwvt. DopMalbIeTua, aleTaIbAEIH: CTPOCHUE, (PU3MUECKUE U XUMHUYECKHUE
CBOMCTBAa (p€akUMM OKHUCIEHHS M BOCCTAaHOBJICHHS, KAaueCTBEHHBIE pEaKIMM), IOIYYEHHE U
IPUMEHEHHE.

OHOOCHOBHBIE IpeJiesibHbIe KapOOHOBbIE KHCIOThL. MypaBbUHAas U YKCYCHas KHCIIOTBI:
cTpoeHue, (U3NYecKkue M XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOIIMe JUIsl Kilacca KHUCIOT, peakius
STepUUKAINN), TIOTyIeHHE U TpuMeHeHne. CTeapuHOBast ¥ OJICMHOBAsI KUCIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. Mbljia KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILIEE AEHCTBHE.

CrnoxHble 3QUpBl KaK POU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cinoxHbIX 3pupoB. Kupsl.
I'mapoinns xupos. [Ipumenenune xupoB. bruonoruyeckas posib KHUPOB.

VYrineBonpl: cocTaB, KiaccHU(pUKaIUs YIiIeBOJAOB (MOHO-, AM- U Tonucaxapunbl). [mokoza —
MPOCTEUIIHNI MOHOCaXapu: 0COOEHHOCTH CTPOSHHS MOJIEKYIbI, PU3NIECKHUE U XMMHYECKHE CBOMCTBA
(B3ammopetictBue ¢ ruapokcuaom meau(ll), okuciaenne ammuadnsiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIIOKO3bl), HAX0XK/JICHHUE B NMPHUPOJIE, IPUMEHEHHE, ONOJIOTHYECKas! POJlb.
®dorocunTte3. PpykTo3a Kak U30MeEp TITHOKO3bI.

Kpaxman u wnemmono3a kKak OpupojHble mnonuMepbl. CTpoeHHE Kpaxmana M ILeJUTHOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs peaKkIus C HOJIOM).

OKCcIIepUMEHTAJIbHbBIE METOJbl M3y4YeHMs BEIIeCTB M UX NPEBpallleHHi: MpOBEIeHUeE,
HaOJII0/IEHUE U OINKCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: FOPEHUE CIHUPTOB, KAUECTBEHHBIE pEaKLUU
OJIHOATOMHBIX CHHUPTOB (OKuciIeHHe JdTaHona okcuaoM wmenu(ll)), MHOroaToMHbBIX CIHPTOB
(B3aumopeiicTBue riMuepuHa ¢ rugpokcuaom wmenu(ll)), ampaerunoB (OKHMCIEHHE aMMHAYHBIM
pactBopom okcuna cepebpa(l) u ruapoxkcumom menu(ll), B3ammoneiicTBue Kpaxmana ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnebie 3anaun.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA MJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTcoiepkalie opraHn4eckie CoeIMHEHusI.

AMHMHOKHCIIOTHl Kak am@oTepHble OpraHudeckue coenuHeHHs. Puznyeckue W XUMHYECKHE
CBOWCTBa aMUHOKHCIIOT (Ha MpUMepe IHLMHa). bruonornueckoe 3HaueHue aMUHOKUCIOT. [lenTuab.

benkum kak TNpuUpoAHBIE BBHICOKOMOJEKYJSpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAS H
TpeTH4YHasi CTpPyKTypa OeikoB. XUMHYECKHE CBOWCTBa O€JKOB: THAPONU3, JI€HATypalus,
KaueCTBEHHbBIE PEAKIIMH Ha OENKHU.

DKcIeprMEeHTaIbHBIE METO/IbI M3YUEHHSI BEIECTB U MX MPEBpaIlCHH: HAOII0ACHNE U OTIHCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATypaIisl OCIKOB IPU HArpeBaHUH, IBETHBIC PEAKIH OCITKOB.

BbicokoMo1eKy IsIpHBIE COeIMHEHUS

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IMOJUMEpPHU3ALUH, CPEeIHss MOJIeKyJsipHas macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUI — MOIMMEepH3alys U MOJIMKOHICHCALIUSI.



DKcIepUMEHTAIbHBIE METOJbl HM3YyYCHHMs BEIIECTB M HUX MPEBpAIllCHH: O3HAKOMIICHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYy4yKOB.

MexIpeIMETHbIE CBA3H.

Peanuzanus MexnpeaMEeTHBIX CBsA3€M Ipu M3ydeHHM opraHuueckoil xumuu B 10 kiacce
OCYIIECTBISICTCA Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITHH,
ABJISIOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOw1re ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBJIECHUE, HAy4yHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHauM3, CHHTE3, KiIaccu(ukanus, NEePUOAUYHOCTb, HAOMIOACHUE, W3MEPEHHUE, OSKCIIEPUMEHT,
MO/IETTUPOBAHUE.

dusnka: marepus, SHEprus, Macca, aToM, NIEKTPOH, MOJEKYJa, SHEPreTMYeCKUil ypOoBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, (PM3MYECKHUE BEJIWYMHBI M €IUHMLIBI MX
M3MEpEHusl.

Buomorusi: knerka, opranm3m, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTrMYECKH aKTUBHBIE BellecTBa (OEIKU, YIIIeBOIbL, KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TOJE3HbIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHsA: NUIIEBBIE NPOIYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUSA, MOIOIINE CPEICTBA,
JICKApCTBEHHbIE M KOCMETHYECKHE MpenapaThl, MaTepHalibl M3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XMMHH

XuMudeckuit aneMeHT. AToM. SIipo aToma, U30TOMbI. DINEKTPOHHAsI 000JI0YKa. DHEPreTHIEeCKHe
YPOBHH, MOAYyPOBHH. ATOMHBIC oOpOHWTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH paclpeaeeHUs
ANIEKTPOHOB MO OpOUTaIsIM B aTOMax »3JEMEHTOB IIEPBBIX UETHIPEX NEPUOAOB. OJIEKTPOHHAS
KOH(Urypaius aToMoOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux 3yemeHToB /. 1. Menneneesa.
Csa3p mepuoamueckoro 3akoHa u Ilepuoamueckoil cucrembl XuMudeckux isnemeHtoB [[. .
MeHpneneeBa ¢ COBPEMEHHON Teopueld CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U MEPUOJIaM.
3HavYeHNE NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKHU.

Crtpoenue BemecTBa. XUMHUECKas CBsA3b. BHUIIbI XUMHUYECKON CBSA3HM (KOBaJICHTHAs HEMOJSPHAS
U TOJSpHAasA, MOHHAs, MeTauinyeckas). Mexanu3Mbpl 00pa30BaHUsl KOBAJIEHTHOM XMMHUYECKOH CBSI3U
(oOMeHHBIN 1 JOHOPHO-AaKIENTOPHEIN). Bogopoanas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUNA
KPHUCTAJUTMYECKON PEeIIETKH.

[TonssTue o gucnepcHbIXx cucteMax. VCTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas I0Jist
BEILECTBA B pacTBOpE.

Knaccudukanuus HeopraHuyeckux coenuHeHuil. HomeHknaTypa HeEOpraHW4yecKUX BEIIECTB.
['eHeTn4eckas CBSI3b HEOPraHNYECKHUX BEIIECTB, IPUHAIICKANUX K PAITMYHBIM KIIACCAM.

Xumuueckass peakuus. Knaccudukanms XHMHYECKMX peakIMid B HEOPraHUYECKOH W
OpraHWYeCcKOM XMMHH. 3aKOH COXpPAHEHUsS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAILCHUS
SHEPTUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTHMble peaklHHU.
Xumunueckoe paBHOBecue. PaKkTOpbI, BIUSIOIINE HA COCTOSIHUE XUMHUYECKOr0 paBHOBecHs. [IpuHImMn
Jle laTense.



Onexrponutuyeckass auccouuanus. CunbHble u crnabble anekTponuthl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KHACIAsA, HEUTpaJIbHas, IIEJTOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKcIepUMEHTaIbHBIE METOABI U3YYEHHsI BEIIECTB M MX IMPEBpAILEHUI: JeMOHCTpaus Talui
«Ilepuoguyeckas cucreMa xumudeckux d3yeMeHToB JI. M. MeHnneneeBa», H3ydeHHE MOACIIEH
KPUCTAINIMYECKHUX PEHIETOK, HAOII0IeHHE U OMMCAaHUE JEMOHCTPAIIMOHHBIX U Ja00paTOPHBIX OIBITOB
(paznoskeHue MepoKCcHIa BOJOPOJia B MPUCYTCTBHM KaTalu3aTopa, OIpeleleHHE Cpelbl pacTBOPOB
BEUIECTB C IIOMOILIBIO YHUBEPCAJIBHOIO HMHAMKATOpa, pEaklud HOHHOIOo OOMEHa), IpOBEJIEHUE
MPAaKTUYECKON paboThl «BiusiHME pa3nu4HbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOHN PEaKIHm.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSIM XMMHUYECKHMX PEaKUMWd, B TOM YHCIIE TEPMOXHMHUYECKHE PACUETHI,
pacuéThl ¢ UCIOJIB30BAaHUEM IOHATHUS «MACCOBAs A0 BEILIECTBAY.

Heoprannueckass xumus

Hemeramnsl. Ilonoxxenne HemeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOEHHOCTH CTpoeHUs aToMOB. Du3nyeckre CBOMCTBAa HEMETAIOB. AJUIOTPOMUS
HEMETAJIOB (Ha IMpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMUYECKUE CBOMCTBA BAKHEHUIINX HEMETAJLIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa, yriaepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHMUIA).

[IpuMeHeHne Ba)KHEUIIUX HEMETANIOB U UX COCTUHEHUH.

Meramnsl. Ilonoxenune MeramioB B llepuonnueckoil cucreMe XMMHYECKUX 3iieMeHTOB [[. M.
MenneneeBa. (OcCOOCHHOCTH CTPOEHHUsS DJEKTPOHHBIX 000J0UYE€K aToMOB MeTawioB. OOmue
¢busnueckue cBoiictBa MerTauioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN Psii  HaMpsDKEHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpUH, Kalui, KaJblUA, MarHui, aJFOMUHUMH,
LUHK, XpPOM, K€eJI€30, MEJ/Ib) U UX COCTUHEHUH.

OO6u1re ciocoObl mosyyeHust MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BELIECTB M UX IPEBPALECHUI: U3YYEHUE KOJUICKIIMU
«MeTansl U CIUIaBbl», 00pa3lloB HEMETAIIJIOB, PEIIEHUE SKCIEPUMEHTAIbHBIX 33/1a4, HAOII0AeHUE U
OIHCaHNE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aWMOAEHCTBHE THJIPOKCH/IA aIFOMUHHUS C
pacTBOpamMH KUCJOT | IIEN0Ye, KaYeCTBEHHBIE PEaKIIMH Ha KaTHOHBI METAJIIOB).

Pacuérneie 3amaun.

Pacuérbl Macchl BelecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BELIECTBA, MACCE MU
00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdy€Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

Xumus H KU3Hb

Ponp xumuu B oOecrieueHHMH S3KOJOTUYECKOW, SHEPreTHYeCKOW W MHIIEBOM 0e30macHOCTH,
pa3BUTUU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METO/AaX MO3HAHMS BEIECTB M XUMUYECKUX PEaKIIHi.

[IpencraBnenust 00 OOIMIMX HAYYHBIX MPHHIUIAX MPOMBIIUIEHHOTO TOJXYYSHHS BaKHEUIITUX
BELIECTB.

UenoBek B MHUpE BEUIECTB U MaTepUANIOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpHabl,
KOHCTPYKLIMOHHBIE MaTepUaslbl, KpackW, CTEKJIO, KepaMuKa, MaTepuanbl JJs 3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHM4YeCKHe U MUHEPATIbHBIE yI00peHUSI.

Xumusi U 3J0pOBbE UYEIOBEKA: MpPaBHUJia UCIOIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€30MacHOTO MCIIOB30BAHUS IPENIapaToB OBITOBOM XMMHUH B TOBCEIHEBHOM KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzarust MeXIpeaMETHBIX CBA3CH NMPH M3YYCHHH OOINEH M HeopraHW4ecKou xumuu B 11
KJIacce OCYIIECTBIIAETCS Yepe3 HCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, Tak U
MOHSATUH, SBJISIOMIMXCA CUCTEMHBIMU IS OTJIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBEHHO-HAYYHbIC TOHSATHS: HAYYHBIH (PakT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, KJIaCCU(HKAIHS, IEPUOANIHOCTD, HAOIIOICHUE, IKCIICPUMEHT, MOJICITHPOBAHUE, U3MEPEHHE,
SIBJICHHE.

dusuka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MNPOTOH, HEHUTPOH, HWOH, H30TOIl,
PaaoOaKTHBHOCTb, MOJICKYJIAa, JHEPreTUYCCKHI YPOBEHb, BEIIECTBO, TelO, O0BEM, arperatHoe
COCTOSIHHE BELIECTBA, (PU3NUCCKUE BEIMUUHBI U SANHHIBI KX U3MEPEHHSI, CKOPOCTb.

Buonorus: kinerka, opraHusM, sKocuctema, Ouocdepa, MaKpo- U MUKPOIIEMEHTHI, BUTAMHHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadusi: MUHEPAJIbI, TOPHBIC TIOPOJIBI, TOJIE3HBIC UCKOMIAEMBbIE, TOTLIHBO, PECYPCHI.

TexHOJOTUs: XUMUYECKash MPOMBINUICHHOCTh, METAJUTyprHsl, MPOHM3BOJICTBO CTPOHUTEIBHBIX
MaTepHajoB, CEIbCKOXO03IHCTBEHHOE MPOU3BO/ICTBO, IUIIEBAst MPOMBIIIICHHOCTh, (hapManeBTHIecKast
MNPOMBIINIJICHHOCTB, IPOU3BOJACTBO KOCMCTHUUYCCKHUX IIpCIIapaToB, HPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTCpHraIOB, SJICKTPOHHAA MIPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIbTATBbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYUYaIOIIMMUCS MPOrpaMm
cpenHero ooémero o0pa3oBaHus (JIMYHOCTHBIM, METallpeIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYECKOW OCHOBOM UIsl pa3padOTKH IUIAHUPYEMBIX PE3YJbTaTOB OCBOEHUS IIPOrPaMM CPEIHEr0
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-ICATETHHOCTHBINA MOIXO/I.

B cooTBeTrcTBUM € CHUCTEMHO-AESATENBHOCTHBIM MOAXOJAOM B CTPYKTYyp€ JMYHOCTHBIX
pE3yNbTaTOB OCBOEHUS MpeaMera «XHMHS» Ha YpOBHE CpeIHEro oOImero oOpa3oBaHMs BBIIEICHBI
CJIEYIOIINE COCTABIISIOIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON T'PaKIaHCKOW WIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHUIO;

LIEJICHANIPaBICHHOE pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JIMYHOCTH Ha OCHOBE KIIHOYEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOUIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICJIIOBBIMH YCTaHOBKAaMH, MPUCYIIIMMH 1IETTIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMuue MPAaBOCO3HAHMS HKOJIOTMUYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3ybTaThl OCBOCHUS MpeAMeTa « XUMUS» JIOCTUTAIOTCS B €IWHCTBE YU4eOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C T'yMAaHUCTHYECKUMH, COLUOKYJIbTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€ajJaMH POCCHUCKOIO TpaxkJaHCKOro OOIIecTBa,
MPUHATEIMH B OOIIECTBE HOPMaMH U TPaBWJIAMH TIOBEACHHS, CIIOCOOCTBYIOIIMMH IPOIEccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHUS JTMYHOCTH 00YJAIOIINXCSI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaxaroT chOpMUPOBAHHOCTh OIBITA
MMO3HABATEIPHOW W TMPAKTHYECKOW JEATETLHOCTH OOYy4YaIomUXCsA M0 pean3allid TPUHATHIX B
oO1iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTO BOCIUTAHMS

OCO3HaHUs OOYYAIOUIUMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBAXKCHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTAaBICHUs] O COLMANbHBIX HOPMax M TMpaBWiIaX MEXJINYHOCTHBIX OTHOIICHUN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACSITENbHOCTH TPH CO3JAHMH YYEOHBIX IMPOCKTOB,
pelieHnr yueOHbBIX U MO3HABATENIBHBIX 33124, BEITOJTHEHUU XUMUYECKUX IKCIIEPHUMEHTOB;



CIOCOOHOCTH NMOHUMATh U NPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI APYTUX MpU
aHaJIM3€ pa3IMYHbIX BUJOB yU4EOHOH NeATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHON XUMUM;

YBaKEHHsI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHHS XHMUH,
OCO3HAaHMS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3yJIbTaT JUIMTENIbHBIX HAOIIOAECHUH, KPOIOTIMBBIX
9KCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEAYIOUIEM aHalu3e HH(pOpMaIuu o
[IEPEIOBBIX JTOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS;

CIOCOOHOCTH OIICHMBATh CHUTYallW, CBSI3aHHBIE C XUMHUYECKUMH SBICHHSIMHU, M MPHHUMAThH
OCO3HaHHBIE PEIIECHNUs, OPUEHTUPYSICh Ha MOPAIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEIEHHWE M IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUN ITUX IOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

MIOHUMAaHMUsI LEHHOCTEH 370poBOro U 0Oe3omacHOro obOpasza KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

co0Jr0IeHHsI ITpaBUII 0€30MacHOro 0OPALeHUs C BELIECTBAMU B OBITY, TOBCEJHEBHOMN KU3HHU U B
TPYZOBOH ACATEIBHOCTH;

MIOHUMAaHUSI LIEHHOCTH IIPABWJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30I1aCHOIO MOBE/IEHUS B
CUTYyalUsX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HaHMSA TOCIEACTBUA M HENPUATHS BPEIHBIX NPUBBIUEK (YIMOTPEOJCHHS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocCiuTAHMSA:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-MCCIIEJOBATEIbCKOM  JeATeNbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U APYIUX BUAAX IEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHME€ B pEUIeHMM NPAKTHUYECKUX 3a/Jad  COIMaJIbHOMI
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3y4YeHHIO NMpo(deccuil pa3iuyHOro pojaa, B TOM YHCJE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAaHUH 10 XUMHUU;

YBaXXEHUsI K TPYJLY, JHOISAM TpyZia U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYaTbHOW TPAEKTOPHUHM 0OpazoBaHus, Oymyuieu
npodeccud U pealn3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKH 11eJIECO00Pa3HOr0 OTHOLIEHUS K TMPUPOJIEe, KaK HCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3emie;

MOHUMaHMsI TJ00aJBbHOIO XapakTepa HKOJOTHYECKUX MpoOiIeM, BIMSIHUA SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHS HEOOXOJAMMOCTH HCIOJB30BaHUS JIOCTHKEHUN XUMHH JJis pEIIeHHs BOIPOCOB
PaIMOHAIBLHOTO MPUPOIONOIB30BAHNUS;

AKTUBHOI'O HEMPUATHS ACUCTBUM, IIPUHOCALIUX BPE OKPYKAIOIIEH IPUPOJHOU CPEAE, YMEHUs
MIPOTHO3UPOBATh HEOJATONMPUSATHBIE SKOJIOTMYECKHE IMOCIESICTBUS NPEANPUHUMACMBIX NEHCTBUN U
IPEIOTBPAIATD UX;

HaJIW4YUsA PaA3BUTOTO DKOJIOTMYECKOTO MBIIUICHHS, DJKOJOTMYECKOM KYJIBTYpPBI, OIIBITA
JESITEIbHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MU B II03HABATEIBHOM,
KOMMYHUKAaTHBHOH M COLMAIBHOM TPAKTHKE, CIIOCOOHOCTH M YMEHHSI aKTHBHO IPOTHBOCTOSATH
UIe0JIOrH XeMohoouu;



7) IEHHOCTH HAYYHOI0 MO3HAHMA:

C(OPMHUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOLLECTBEHHON IPAKTUKH;

MOHUMaHMsI CHeuM(pUKd XHMHUM KaK HayKd, OCO3HaHus e€¢ poinud B (hopMupoBaHUH
palMOHAIBbHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LIEJIOCTHOTO IPEACTABICHUS 00 OKPYKaIOIEM MHUpE
KaK O €JUHCTBE IPHUPOABI M YEJIOBEKAa, B IMO3HAHMM MPUPOJHBIX 3aKOHOMEPHOCTEH U PpELICHUU
po0JIeM COXPAHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XHUMHUHU JUIS COBPEMCHHOW IIMBUIM3AlMU: B €
IYMaHUCTHYECKON HANpPaBJIEHHOCTH W BAaXHOW pOJM B CO3JaHUM HOBOM 0a3pl MaTepHaIbHOU
KYJIbTYpbl, PELIEHUU TIJ0O0AJBHBIX MPOOJEM YCTOHUMBOIO pa3BUTHs UEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM M 3KOJOrMYecKoid 0e30IacHOCTH, B Pa3BUTUM MEAMLIMHBI, 00E€CIIEYeHUN
YCIIOBHIA YCIIEIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKI0T0 YieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  I'PAMOTHOCTH:  IIOHMMaHMs  CYIIHOCTM  METOJOB  IIO3HAHUA,
UCHOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH MCIIOJIb30BaTh IOJydaeMble 3HAHUS IS
aHaau3a U OOBSICHEHUS SIBICHUI OKPYXKAIOIIEro MUpPA U MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHUS
nenaTb 0OOCHOBAaHHBIC 3aKIIOUYEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MUMEIOIIMXCSA JAHHBIX C IIEIBIO
IIOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XUMMUYECKUE 3HAHMS JAJS PELIeHus MpodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K ITO3HAHUIO M UCCIIEIOBATEIbCKOM AEATENBHOCTH;

TFOTOBHOCTU U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMOO0pa30BaHUI0, K AaKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAaHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

HHTepeca K 0COOEHHOCTSM Tpy/ia B pa3In4YHbIX cepax MpohecCHoHaTbHON AeITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE Pe3yiIbTaThl OCBOCHUsS y4eOHOro mpeamera «XMMHsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMble ISl (OPMHUPOBAHUS MHUPOBO33PCHUS  OOYYAIOUIMXCS  MEKIUCIHUILTMHAPHBIC
(MexmpenMeTHble) oOlLIeHAYYHbIE MOHSTHS, OTPA’KAIOUINE IIEIOCTHOCTh HAyYHOW KapTHUHBI MHpa U
CHCIII/I(l)I/IKy MCTOAOB II0O3HAHHA, HCIHOJB3YEMBIX B C€CTCCTBCHHLIX HayKax (MaTepI/ISI, BCIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTEMa, HAYYHbIH (aKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHUE);

yHHUBEpcajbHble y4yeOHblEe NeHCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHUBHbBIC, PETYISITUBHbIE),
obecrieunBarone (GopmupoBanue (QGyHKIIMOHATLHON TPAMOTHOCTH M COIMAIBLHON KOMIETEHITUH
oOyJaromuxcs;

CIOCOOHOCTh 00yJaroImuxcs UCIIO0JIb30BaTh OCBOCHHBIE MEXTUCIUTUTMHAPHBIEC,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCalbHbIe YUeOHbIE NEHCTBUS B MO3HABATEIbLHOM M COLMAIBHON
MIPaKTHUKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHE  YHUBEPCAIbHBIMU  YYCOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgJaieHNe YHUBEPCAJIBLHBIMH YUYeOHBIMH MO3HABATEIbHBIMH JIEHCTBUSIMH:

1) 0a3oBbIe JIOTMYECKHUE TeHCTBUSI:

CaMOCTOSITENTFHO ~ ()OPMYJIMPOBaTh W aKTyaJIM3UPOBaTh MNpoOJIeMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OMPCACIIATL HCIU ACATCIBHOCTH, 3a/laBasd MapaMCTPbl U KPUTCPHUU UX JOCTUIKCHUA, COOTHOCUTDH
Pe3yabTATHI AESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

UCTIOJB30BaTh TIPH OCBOCHWUW 3HAHWH TMPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapPaKTCPHBIC ITPU3HAKU MHOHATUH U YCTAaHABJIMBATh UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIIUC
TOHSATHS 7151 OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBICHUIA;



BBIOMPATh OCHOBAHUS M KpUTEPUH JUIS KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHAYKTUBHBIC, JI€AYKTUBHBIC, 110 AHAJIOIMU), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBAECMBIX SIBICHHUAX, (HOPMYIHpPOBATH BBIBOABI M
3aKJIFOUEHNS;

IPUMEHATh B IPOLIECCE IIO3HAHUS, HUCIONb3yeMble B XHMUU CHUMBOJHMYECKHE (3HAKOBBIC)
MOJIeJIM, NPeoOpa3oBbIBATE MOJENbHBIE IMPEICTABICHUS — XMMHUYECKHH 3HAK (CUMBOJ) 3JIEMEHTA,
XUMU4ecKas (hopMmysa, ypaBHEHHE XUMUYECKON PEaKIMU — MPH PEIICHUH YYeOHBIX MO3HABATEIbHBIX
U NOPaKTUYECKUX 3a]ad, NPUMEHATHh Ha3BaHHbIE MOJIENIbHbIE NIPEJCTABICHUSA [UIsl BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUECKUX PEaKLU.

2) 0a3oBblIe HCCJIeA0BaTeIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUI;

dbopmMynMpoBaTh LEIM M 3aJa4d  MCCIEJOBAaHUS, HCIOJb30BAaTh IIOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTa MO3HAHMUS U OCHOBBI JJIS
(bopMHpOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIaJIETh HABbIKAMH CAaMOCTOSATEIbHOIO IUIAHUPOBAHMS U MPOBEACHMUSI  YUYEHHYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HAONI0AaTh 3a XOJOM IIpolLiecca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3yiapTar, (opMyiupoBaTh O0OOOIIEHHUS U  BBIBOJBl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJITATOB MCCIEJOBAHUSA, COCTaBJISATh OOOCHOBAHHBIA OTYET O MpPOJETaHHON
pabore;

pUOOPETaTh OIMBIT YUEHUYECKOW HMCCIIEOBATEIBCKON U MPOCKTHOHN JEATEIIbHOCTH, MPOSIBIISATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METOJIOB pEILEHUs MPaKTHYECKUX 3ajad,
MIPUMEHEHHIO Pa3JIMYHBIX METOIOB IO3HAHUS.

3) padora ¢ unopmanmeii:

OpUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX MHGpOpManuu (HayyHO-TIOMYJISpHAs JMUTEparypa
XMMHUYECKOTO  COJEp)KaHUs, CIpaBOYHble TmocoOusi, pecypchl VHTepHeTa), aHaJIU3UPOBATh
MHGOPMALIMIO PA3TUYHBIX BUIOB U (OPM IMPEICTaBICHHs, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh
1 HEMPOTUBOPEUYHUBOCTH;

¢bopMynupoBaTh 3ampockl M TPUMEHATh pa3lIMYHblE METOJbl MpPU TIOHCKE M OTOOpe
uHpopManuu, HeOOXOJUMOM [T BBIMOJIHEHHS YUeOHbBIX 3a/au ONpPeeIEHHOIO THIIA;

pUOOpeTaTh OMBIT HCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaNbHYIO (opMy TmpeacTaBieHUs HHoOpManuu (CXeMbl,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCMOJIb30BaTh HAYYHBIH S3bIK B KaUECTBE CPEICTBA MPHU paboTe ¢ XMMUYECKOH MH(OpMaIueii:
MPUMEHSITh MEXIpeIMeTHble ((pu3nyecKkue U MaTeMaTU4yecKue) 3HAKW U CUMBOJIBI, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCMOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIIATHOCTH.

OBJajieHNe YHUBEPCATbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOil TeMbl B XOJe Juajora W/WIN TUCKYCCHUH,
BBICKAa3bIBaTh HUJIeH, (POPMYIHPOBATH CBOU MPEAJIOKEHNS OTHOCUTENIHO BBIIOJHEHUS MPEAIOKEHHOM
3aJ1auy;

BBICTYNIaTh C IIpPE3€HTAllMEd pe3yabTaTOB IIO3HABATEIbHON JEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMM IIPH BBIIOJHEHUH XUMHUYECKOI'O IKCIEPUMEHTA,
IPAKTUYECKOH paboThl 1O MCCIEJOBAHUIO CBOMCTB H3Yy4aeMBbIX BEILIECTB, PEAIN3ALUU Y4eOHOIo
npoekta M (OpMyIMpOBaTh BBIBOJABI IO pE3yibTaTaM IPOBEAEHHBIX HCCICAOBAaHUM IyTEM
COTJIACOBAHUS MO3UIUH B X071 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBnageHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:



CaMOCTOSITENIHO TUIAHUPOBaTb U  OCYLIECTBIISATH CBOIO IO3HABATENBHYIO JIESATEIHHOCTD,
ompenesist e€ LenM W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npeajaraeMbelii  aqrOpUTM JEHCTBUH IpH BBINOJIHEHUHM YYEOHBIX M HCCIEIOBaTENbCKUX 3ajad,
BbIOMpaTe Hanbosee PPEKTHUBHBIN CIIOCOO WX pElIeHHs C YYETOM IOJIyYeHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUSA Kypca «OpraHuyecKasi XUMHD) OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUH O XWMHUYECKOW COCTABISIONIEH €CTEeCTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUU B TMO3HAHUU SIBICHUN NpPUPOAbl, B (OPMUPOBAHUU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHAIHHON IPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHs TPAKTUYECKUX
3a7a4d ¥ 9KOJIOTUYECKH 000OCHOBAaHHOTO OTHOIICHUS K CBOEMY 3/J0POBBIO U TIPUPOIHOM Cpee;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOMOJATAIOUIUE MOHSITUS
(XMMUYEeCKUIl  DIIEMEHT, aTOM, OJJIEKTpOHHas o0O0OoJlouka aToMa, MOJIeKYJa, BaJleHTHOCTb,
AJIEKTPOOTPHUIIATEIEHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHas Gopmyina (pa3BEpHyTast M COKpaIIEHHast),
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00BEM, YIIIepOIHBIA CKENeT, (PYHKIIMOHAIbHAS TPYIIA, paauKall,
M30MEpHsl, U30MEPbI, TOMOJIOTUYECKHI Psijl, TOMOJIOTH, YIII€BOJOPObI, KUCIOPO U a30TCOepKaIIne
COEMHEHUS, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COSTUHEHUS); TEOPUU U
3aKOHBI (TEOpHsI CTPOEHHUs OpraHuueckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHUS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH;, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIINE B
OCHOBE NMOHUMAaHUS TPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBICHUH, (PaKTOIOTHUYECKUE CBEICHUS
O CBOMCTBaX, COCTaBe, MOJYyYeHUH MU O€30MaCHOM HCHOJIb30BAHUU BAKHEHIINX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOH IS TETLHOCTH YeIIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISBIISATH XapaKTepHbIE MPHU3HAKH TOHSATHHA, YCTaHABJIMBATH WX
B3aMMOCBSI3b, MHCIOJb30BATh COOTBETCTBYIOLIUE TOHATUA MpPU ONUCAHMM COCTaBa, CTPOCHUS U
IpeBpalleHN OPraHNnYEeCKUX COeIMHEHU;

c(OPMHPOBAHHOCTh YMEHHH WCIONB30BaTh XUMHUYECKYIO CHMBOJHKY JUJISI COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (GopMyn OpraHMYECKHX BEIIECTB U
YpaBHEHMH XMUMMUYECKMX PEAKIMH, M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKHUX BEIIECTB IS
WITIOCTPALMM UX XMMHUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

C(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATh NPHUHAIICKHOCTh HM3YYCHHBIX OPraHUYeCKUX
BELIECTB 10 UX COCTaBY M CTPOEHUIO K OINpeNeIEHHOMY KIIacCy/TpyIme COeAMHEHUN (YTriIeBOI0POIbL,
KHUCJIOPOJ U a30TCOIeprKaIllie COSIMHEHHSI, BHICOKOMOJIEKYIISIPHBIE COSIMHEHHSI), 1aBaTh UM Ha3BaHUS
no cucrematnueckoii Homenkiaarype (IUPAC), a Taxke NpuUBOAWUTH TpHUBHAJIbHBIE Ha3BaHUA
OTACTBHBIX OPTaHWYECKUX BEHIECTB (ITHJICH, TNPONWICH, aleTHJIeH, JTHUJICHIJIMKONb, TIMIEPUH,
dbenon, popmanbaerny, aneTanbAeTHI, MypaBbHHAS KHCIOTA, YKCYCHAs! KHCIIOTA, OJICMHOBAsI KHCJIOTA,
CTeapMHOBasl KHCIIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, LIeJUII0J103a, TIUIHH);

C(OPMHPOBAHHOCTH YMEHHUS OMNpPENENsATh BHIbl XHUMHYECKOH CBSI3M B  OPraHUYECKUX
COeMHEHMX (OJIMHAPHBIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHSI TPUMEHSTH MOJIOKEHHUS TEOPUU CTPOCHHSI OPTraHUIECKUX BEIIECTB
A. M. bytnepoBa aisi O0ObSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOSHUS; 3aKOH
COXpaHEHHs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3NYECKHE U XMUMHUYECKHE
CBOMCTBAa TUIHWYHBIX MPEACTABUTENCH Ppa3IUYHBIX KJIACCOB OpPraHMYECKHUX BEIIeCTB (METaH, 9TaH,
STWJICH, MPOMWJICH, aleTWwieH, Oyraauwen-1,3, MerunOyramueH-1,3, OeH301, MeTaHON, ATaHOI,
STUJICHIJIMKONb, TIHUIEPHH, (PEHOJN, aleTanbIerui, MypaBbHHAas M YKCYCHAas KHUCIOTBI, TIIOKO3a,



Kpaxmall, IeJII0J103a, aMUHOYKCYCHAsl KMCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YPaBHEHHUSIMH COOTBETCTBYIOIUX XMMHUYECKHX PEAKLUI ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHPOBAHHOCTb YMEHHUS XapaKT€PU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOIO ChIPbs (HE(TH,
NPUPOJHBIN Ta3, yroib), CIOCOOBI HMX MEpPepaboTKH W TNPAKTHUECKOE IPUMEHEHHE IPOIYKTOB
nepepadboTKu;

Cc()OPMHPOBAHHOCT YMEHMH NPOBOJUTH BBIYMCICHUS MO XMMHMUYECKHMM YPaBHEHHUSAM (Macchl,
00bEMa, KOJMYECTBA MCXOAHOIO BELIECTBA WM MPOJYKTAa PEaKLMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIINH);

c(hOpPMUPOBAHHOCTh YMEHHUI BIIAJETh CHUCTEMOW 3HAHWKW OO0 OCHOBHBIX METOJAaX HAYYHOTO
[IO3HAHUS, UCTOJb3YEMbIX B XMMHUHU NPU M3YyYEHHUU BELIECTB M XUMHUYECKUX SIBJIECHUI (HaOst0oJeHuE,
U3MEpEeHue, HKCIEPUMEHT, MOJEIMPOBAHUE), MCIIOJIb30BaTh CHCTEMHBIC XMUMMUYECKHE 3HAHMS MAJIs
IIPUHATUSA PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMM M HX
IIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHUI COOMIOAATh MpaBUiIa IOJIb30BAHUS XUMHMUYECKOW MOCYIOH H
na0opaTOpHBIM 000pYOBaHMEM, a TaKKe MpaBuiia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIITIOJHEHUIO J1A00PAaTOPHBIX XUMUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yYMEHHWH IJIAHUPOBATh M  BBINOJHATH XHMHUYECKHHA OKCHEPUMEHT
(mpeBpalieHusi OpraHMYECKUX BEIIECTB IPU HArPEBAaHUM, IOJyYEHHE STHJIEHA M H3Y4YEHHUE €ero
CBOWCTB, KaUeCTBEHHbIC PEAKIIMHM OPraHMYECKUX BEILIECTB, JeHATypalus OeIKOB NpHU HarpeBaHUH,
[[BETHBIE pEaKIy OEIKOB) B COOTBETCTBHH C MPAaBUIAMU TEXHUKU OE30MACHOCTH IMpH OOpaImeHUH C
BEUIECTBAMM U  JIaDOpaTOPHBIM  OOOpYJOBAaHUEM, IPEACTABIATh PE3YyNbTaThl XUMHUYECKOIO
HKCIEpUMEHTa B (hopMe 3alucH ypaBHEHHI COOTBETCTBYIOIIMX PeaKUUil U (OPMYIHPOBATH BBIBOBI
Ha OCHOBE DTHUX PE3YJILTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJM3UPOBATh XUMHUYECKYI0 HH(OpMALHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBa MaccoBOil nHopmanuu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHH COOIIOIAaTh MPaBHUIIa SKOJIOTHYECKH 1[e1eCO00pa3HOro MOBEICHHS B
OBITY M TPYAOBOM JNEATEIBLHOCTH B LIEISX COXPAHEHMs CBOETO 3/I0POBbSI U OKpY’Karolled MpUpOoIHOI
Cpelbl, OCO3HAaBaTh OIACHOCTb BO3JCHCTBHSI HA KUBBIC OPraHU3MbI OINPEICIEHHBIX OPraHUYECKUX
BellecTB, MoHMMast cMbicn mokaszatens IIJK, mosicHaT, Ha mpumMepax cHnocoObl YMEHBIIEHUS U
[IPEAOTBPALIEHUS UX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M YEIIOBEKA,

U1 00y4aroIKXCsl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/I0pOBBS: YMEHHE NMPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XMMHUUYECKUX SIBICHUN;

JUIS CJIETBIX M ClIa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO-TOUEUHYIO
cucremy obo3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmy.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHbl MHUpPa, POJM XUMHM B TIO3HAHUM SBJICHUNA NPUPOABI, B (OPMHUPOBAHUU MBIIUIICHUS U
KYJIBTYpBl INYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMON ISl peIIeHHs] TPAKTUYECKUX
3a71a4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroIUEe IOHATHS
(XMMHUYECKHIl 3JIEMEHT, aTOM, W30TOI, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJICKYIA,
MOJIb, MOJISIpHBIH 00BEM, BaJICHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUECKas
CBs3b (KOBaJE€HTHAs, WOHHAs, METAJUIMYECKas, BOAOPOJHAs), KpPUCTAJUIMYECKas pPEIIETKA, THIIbI
XUMHMYECKHX PEAKLUH, PACTBOP, HIEKTPOJIUTHI, HEIICKTPOIMUTHI, DJIEKTPOIUTHYECKAS IUCCOLMALINS,
OKHCIIMTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaklHi, XMMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOJIUTHUECKON quccoLualuy, nepuoanueckuii 3akon . . Menneneesa, 3akoH
COXpaHEHUsT MacChl BELIECTB, 3aKOH COXPAHEHUs U IIPEBPAIICHUS DHEPIUM IIPU XUMHYECKUX
PEaKIMIX), 3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHUS, JIeXKAIUE B



OCHOBE NMOHUMAHUS TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHM, (PaKTOIOTHYECKUE CBEICHUS
O CBONMCTBax, COCTaBe, MOJYYEHUH M O€30IaCHOM HCHOJIb30BAHUU BaXXKHEHWIIMX HEOPIaHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH J1eATEIbHOCTH YENIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIC NMPHU3HAKH MOHSATHHA, YCTaHABJIMBATh UX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IIPU ONMCAHUM HEOPraHMYECKUX BELIECTB U
UX MIPEBPAILICHUI;

c(OPMHPOBAHHOCTh YMEHUHN UCIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUI COCTAaBICHUS (OpMyII
BEIIECTB M YypaBHEHMH XUMHYECKUX peakimid, cuctemaruueckyro Homenkinatypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTAEJIBHBIX HEOPraHUYECKUX BeELIECTB (yrapHbIil ra3, YIVIEKHCIBIM Tas,
aMMHMaK, raiéHas U3BeCTb, HeralléHas U3BeCTb, UThEBas COJia, MUPUT U JPYTHE);

Cc(OPMHUPOBAHHOCT YMEHMH OIpENeNATh BAJCHTHOCTh M CTENEHb OKMUCICHUS XUMHYECKUX
3JIEMEHTOB B COEJUHEHMSX Pa3jIMYHOIO COCTaBa, BUJ XMMHYECKOM CBSA3M (KOBaJE€HTHAas, MOHHAasi,
METaJIJINYECKasi, BOJOPOJHAsA) B COEIMHEHUSAX, THUI KPUCTAIIMYECKOM PEIETKH KOHKPETHOIO
BEIIeCTBA (aTOMHasl, MOJIEKYJIsSIpHasi, HOHHAsI, METANINYECKasi), XapakTep cpe/ibl B BOJHBIX pPacTBOpax
HEOPraHMYeCKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIIC)KHOCT HEOPTAHMYECKUX BEIIECTB 10 X
COCTaBY K ONpeAeIEHHOMY KiacCy/Tpynie coenHeHnH (TIPOCThIe BEIECTBA — METAJIBI M HEMETAJLIHI,
OKCH/[Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THUPOKCHU/IbI, COJIH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMbICI neproanyeckoro 3akona /[. . Menneneesa u
JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTENbHYIO U IPOTHOCTUYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCT YMEHHUH XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
aneMeHToB 14 mepuonos Ilepuonuueckoil cucrembl xumuueckux snementos J[. M. Menneneesa,
UCTIONIB3YS TOHATHS «S-, P-, O-DJEKTPOHHBIC OPOHMTAIIN», «IHEPreTHYCCKUE YPOBHHU», OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB XMMHYECKUX AJIEMEHTOB M MX COEIMHEHHMH MO MepuoaaM U
rpynmaM [lepuonnueckoil cucteMsl XUMHUYECKUX dJIeMeHTOB []. 1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepH30BaTh (OMHMCHIBaTh) OOIIME XUMHYECKHE CBOMCTBa
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHNE N€HETUUYECKON CBSI3U
MEX/1y HEOPraHMYEeCKHMMH BELIECTBAMH C IOMOIIbIO YPAaBHEHHMH COOTBETCTBYIOIIMX XUMHYECKHX
peakuumii;

C(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XHWMHUYECKUE PpEAKUUU 10 pPa3IUYHBIM
NpU3HAKaM (YUCIIy U COCTaBY pearupyrolluX BELIECTB, TEMJIOBOMY 3(PQEKTy peakluu, U3MEHEHHUIO
CTETEeHEN OKUCIIEHUS SJIEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YIaCTHIO KaTaanu3aTopa);

c(OPMUPOBAHHOCTh YMEHHMIl COCTABIIATh ypaBHEHUS pPEaKUUW DPA3IUYHBIX THUIIOB, IMOJIHbIE U
COKpaIlléHHbIE YPAaBHEHMS peakLUii HOHHOTO OOMEHa, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEaKIUH
UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPXKAAIOIINE KayeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHMYECKHX BEIEeCTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX paCTBOpPaX HEOPraHMUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pPACKPBIBATH CYHUIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEICTBOM COCTABIEHHSI AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMUPOBAHHOCTh YMEHUU OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peaKIHH OT
pa3aMyYHbIX (PAKTOPOB; XapakTep CMEUICHHUs] XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTU OT BHEIIHETrO
BozaeiictBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XUMHUECKHE MPOIIECCHI, JEKAIlUe B OCHOBE
IPOMBIIUICHHOTO  IOJIyY€HHMs] CEpPHOM  KHMCIOTBl, aMMHaka, a Takke COOPMHUPOBAHHOCTh
IpECTaBICHUH 00 OOIMX HayyHbIX MPUHIMIAX M SKOJIOIMYECKMX IpoOieMax XHMHUYECKOIro
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHMI MPOBOAMTH BBIYMCICHUS C MCIIOJIB30BAaHUEM TOHSATHS «MaccoBas
707151 BEIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHUH TIa30B MPH XUMHYECKUX PEaKIUSAX, MacChl



BEIIECTBA WM 00BbEMA T'a30B M0 M3BECTHOMY KOJHMYECTBY BEILIECTBA, Macce MM 00BEMY OIHOTO U3
YYacTBYIOUIMX B PEaKIUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peakiry Ha OCHOBE 3aKOHOB COXPAaHEHHUS
Macchl BEUIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHUW COONIOIATh NpaBHUJa TOJB30BAHUS XUMHYECKOHW MOCYAOH U
nabopaTOpHBIM 000pYIOBaHHEM, a TaKKe MpaBuiIa OOpalIeHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

chOPMUPOBAHHOCTh yYMEHUW IJJAHUPOBATh M  BBINOJHITH XUMHUYECKHI OKCIHEPUMEHT
(paznokeHue IMepokcHuaa BOJAOPOJA B IPUCYTCTBUM KaTalu3aTopa, OIpPENEICHHE CpPelbl pacTBOPOB
BEIIECTB C TOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiuu, peakiud HOHHOro 0OMeHa, KaueCTBEHHbIE peaklny Ha cyibdar-, kapOoHaT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM «MeTauib 1
«Hewmeramnel») B COOTBETCTBUU € MPABUIAMH TEXHUKH 0€30MaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMH
1 J1abOpaTOpHBIM 00OPYIOBAHUEM, MPEICTABISATH PE3yIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopMme
3aliCH YPaBHEHUU COOTBETCTBYIOIIMX peakuuid U (GopMynHpoBaTh BBIBOJBI HAa OCHOBE 3THUX
pe3ynbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKHA AaHAJIM3UPOBATH XHMHYECKYI0 HWH(MOpPMAIHIO,
MI0JIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBO KOMMYHUKalUU, MIHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA SKOJIOTUYECKH 11eIeCO00Pa3HOTr0 OBEICHUS B
OBITY U TPYAOBOH JEATETLHOCTU B LIEJISIX COXPAHEHMsI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIAHON
Cpelibl, OCO3HaBaTh OITACHOCTb BO3/IEUCTBHS HA KUBBIC OPTaHU3MBbI ONPEACIEHHBIX BEIECTB, [IOHUMAs
cmbicn nokaszarens IIJK, moscHsATe Ha nmpumepax crnocoObl YMEHBIIEHUS W IPEJOTBpAIICHHUS HX
BPEHOT0 BO3JCHCTBUS HA OPraHU3M YEJIOBEKa;

U1 00yYaroIKXCsl ¢ OTPAHUYCHHBIMUA BO3MOYKHOCTSIMM 3/10pOBBS: YMEHHE NMPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

JUIS CJIENBIX M ClHa0OBUASAIIMX OOYYaroIIMXCS: YMEHHE HCIIONIb30BaTh PEIbe(HO-TOUEUHYIO
cucremy obo3nauenuit JI. bpaiins mis 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne i/

HanmeHnoBaHMe pa3ae/ioB U TeM
NPOrpamMmbl

Bcero

KoauuecTBO 4acoB

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
[Ipenmet oprannyeckoit xumuu. Teopus bubnxoreia OK
N https://lesson.edu.ru/04/10
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 POIL
M. byrneposa https: //resh.edu.ru/subject/29/10/
Hroro no pazneny 3
Paznen 2. Yraesogopoasl
bubmuoreka [IOK
https://lesson.edu.ru/04/10
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2
POII
https://resh.edu.ru/subject/29/10/
bu6mmorexka IIOK
29 HenpenenbHbie yriaeBOI0POIbI: ATKEHBI, 5 1 https://lesson.edu.ru/04/10
alIKaJVECHBI, aJJKMHBI POII
https://resh.edu.ru/subject/29/10/
bubmmoreka IIOK
https://lesson.edu.ru/04/10
2.3 ApoMaTn4ecKkue yrieBoaoposl 2
POII
https://resh.edu.ru/subject/29/10/
but6mmorexa [IOK
24 [TpupoaHbIe HICTOYHUKH YTIIEBOIOPOJIOB 3 1 https://lesson.edu.ru/04/10
uX nepepaboTka PoOII
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 13



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

bubnunoreka LIOK
https://lesson.edu.ru/04/10
3.1 Crnupter. @enon 3 POII
https://resh.edu.ru/subject/29/10/
bu6nmmoreka LIOK
39 Anbneruasl. KapOOHOBBIC KUCIIOTHI. 5 https://lesson.edu.ru/04/10
' CioxHbIe 3UpBI POII
https://resh.edu.ru/subject/29/10/
bubmuoreka [{OK
https://lesson.edu.ru/04/10
3.3 YrineBoasl 3 POII
https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13
Pa3znen 4. A3oTconepkamye opraHudecKkue coeuHeHust
bubmuoreka [IOK
41 AMMHBL. AMUHOKHCIIOTHL. Benku 3 hitps://lesson.edu.ru/04/10
POIII
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 3
Pa3pnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
bubmmoreka IIOK
https://| n.edu.ru/04/1
5.1 [Tnactmaccel. Kayuyku. Boiokna 2 fips:/lesson.edu.11/04/10
POIII
https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/m Konrpouabnsie IIpakrnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoMoB. Ilepuoguueckuii 3aK0H U bubmorexa HOK
P - Lieprol https://lesson.edu.ru/04/11
1.1 [Tepuonnueckas cucTeMa XMMHUYECKUX 3 0 0 PO
snementos JI. M. Menencesa https://resh.edu.ru/subject/29/11/
bu6mmoreka [IOK
https://lesson.edu.ru/04/11
1.2 Crpoenwe BemecTBa. MHOrooOpasue BEIIeCTB 4 0 0 Pi;iﬂ
https://resh.edu.ru/subject/29/11/
bu6mmoreka [IOK
https://lesson.edu.ru/04/11
1.3 XUMHYECKUE PEeAKIIUU 6 1 1 POII
https://resh.edu.ru/subject/29/11/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmoreka [JOK
https://lesson.edu.ru/04/11
2.1 Mertamiel 6 0 1 POII
https://resh.edu.ru/subject/29/11/
bu6nmoreka [JOK
https://lesson.edu.ru/04/11
2.2 Hewmeramsl 9 1 1 POII
https://resh.edu.ru/subject/29/11/
CBs13b HEOPraHUUYECKUX U OPTaHUUYECKUX bubmorexa [IOK
2.3 3b HEOp e P ee 2 0 0 https://lesson.edu.ru/04/11

BCIICCTB

POIII



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/

Hroro no pazueny 17

Pasznen 3. Xumus u :KU3HL
bu6mmoreka [IOK
https://lesson.edu.ru/04/11

3.1 XuMud 1 KA3Hb 4 POIL

https://resh.edu.ru/subject/29/11/

Hroro no pazueny 4

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
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