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|. HosicHUTEILHAA 3aNIHCKA

Pabouast nmporpamma yue6Horo npeamera (manee - PITYID) «Xumus» mis yuanmuuxcs 10-11
kiaccoB Ha 6a3oBoM ypoBHe MBOY «COIl» c.Illenbsib0k pa3paboTaHa B COOTBETCTBUU C TPeOO-
BaHusaMU DejiepanibHOro rocyAapCTBEHHOr0 00pa30BaTeIbHOIO CTaHIapTa CPeAHEro obIero oopa-
30BaHMs, YTBEPKACHHOTO MpukazoM MunoOpuayku Poccun ot 17.05.2012 Ne 413, ®DenepanpHOi
o0pa30BaTenpHON MPOrpaMMoi cpeHero ooIero oopa3oBaHusi, YTBEPKIESHHONW MpUKa3oM MuHU-
cTepcTBa npocselieHus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 (3aperucrpupoBaHo B Mu-
Hrocte Poccum 12.07.2023 Ne 74228), B cooTBeTCTBHH C (heiepalIbHON pabouel mporpaMMon cpe-
Hero o0miero oopa3oBaHus MpeaMeTa «XUMHs», a TaKKEe Ha OCHOBE XapaKTEPUCTHKH IUIaHUpYe-
MBIX Pe3yJbTaTOB JyXOBHO-HPABCTBEHHOT'O Pa3BUTHS, BOCIIMUTAHUS U COLMATU3ALUU O0yUYaIOUIHX-
csl, IPEICTaBICHHBIX B (eiepaabHOi paboyeil mporpamme BocuTanus, ¢ yuérom Konuenmuu mnpe-
M0/1aBaHus y4eOHOro mpeameTa «XuMus» B 00pazoBaTelbHbIX opranuzanusx Poccuiickoit Dene-
panuu, pealm3yroIuX OCHOBHBIE 00pa30BaTeIbHBIC MPOrPAMMbI, U OCHOBHBIX MoJoxkeHHi «CTpa-
Teruu pa3BUTHs BocnuTanusa B Poccuiickoit deneparnuu Ha nepuof Ao 2025 rona» (Pacnopsipkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumudeckoe oOpa3oBaHHE, MOJIy9aeMOE BBITYCKHUKAaMU OOIIe00pa30BaTeIbHON OpraHH3a-
1[UH, SBISETCS HEOTHEMJIEMON YacThio UX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPLIAIONINM 3TAloM
peajiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIHOYEBBIX LIEHHOCTEH, MPUCYLIUX Iie-
JIOCTHOM CHUCTeME XUMUYECKOro 00pa3oBaHusl. ITH [EHHOCTU KacaroTcsl O3HAHMS 3aKOHOB IIPUPO-
161, POPMHUPOBAHUST MEPOBO33PEHHS M O0IIEH KyJIbTyphl YEJIOBEKA, a TAK)KE IKOJIOTHUECKH 000CHO-
BaHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO M MPUPOAHOHN cpene. Peanuzyercs xumuueckoe o0pa3o-
BaHUE OOYJaIOMIMXCSl HAa YPOBHE CpeaHero oOIero o0pa3oBaHMs CPEeACTBAMU y4eOHOTO TpeaMeTa
«XUMHSA», COJIEp)KaHUE U MOCTPOCHHUE KOTOPOTO OMpPENEICHbl B MpOrpaMMe Mo XUMHH C Y4ETOM
cnienn ()UK HAyKd XUMUH, €€ 3HAUeHUs B MO3HAHUU PUPOIBI M B MAaTepUAIIbHON )KU3HH 00IIECTBA,
a Takke ¢ y4éToMm oOlIuX Iefell U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CH-
CTeMBI CpeiHeTo obmiero oopazoBanus B Poccuiickoit deneparium.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPAET 0COO0YIO pOJib B COBPEMEHHOM M-
BUJIM3AIINY, B CO3JJaHUN HOBOW 0a3bl MaTepuaibHON KyabTypbl. OHA BHOCHUT CBOM BKJIaJ B (OPMHU-
pOBaHUE PaAllMOHAIBHOIO HAYYHOT'O MBIIUICHHS, B CO3JaHHE LIEJIOCTHOTO MpeJICTaBlIeHUsI 00 OKpY-
KAOIIEM MUpPE KakK O €IWHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe (popMUpyeTcsi B XUMUHM HA OCHOBE
MTOHMMAaHMsI BEIIECTBEHHOT0 COCTaBa OKPY’KAIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBS3U MEXIY CTpoe-
HUEM BEIIECTB, X CBOMCTBAMU ¥ BO3MOXKHBIMU OOJIACTSIMH MTPUMEHEHHSL.

TecHo B3aMMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOThEMJIEMOU
9aCThI0 MUPOBOU KYJBTYPbI, HECOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPY/Ia U KHU3HH KaKIOTO YIeHa
obmectBa. CoBpeMeHHass XMMHs KaK Hayka CO3HWJaTesIbHas, KaK HayKa BBICOKMX TEXHOJIOTH
HaIpasJieHa Ha peleHue ro0aibHbIX IPOo0JIeM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECcKO, MUIIEBOM, FIKOJOrMUECKONH O€30MaCHOCTH U OXPaHbl 30POBBSI.

B cooTBercTBHM ¢ OOIIUMU EISIMU U MPUHIIUIIAMUA CPEIHETO 00IIero 00pa3oBaHus COIEP-
xaHue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb M3y4€HHs) OPHEHTHUPOBAHO Ipe-
MMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TMOITOTOBKY OOYYaIOIIMXCs, HEOOXOMUMYIO MM JUIS BBIpa-
OO0TKH MHPOBO33PEHUYECKHUX OPHUEHTHPOB, YCIIEITHOTO BKIIOYEHHUS B )KU3Hb COLUYMA, MPOJIOJKEHUS
00pa3oBaHMs B Pa3IMYHBIX 00J1ACTSX, HE CBS3aHHBIX HETTOCPEICTBEHHO C XHMHUCH.

Cocrapnsromumu peameTa « XUMEs SBISIOTCS 06a30Bble Kypchl — « OpraHudeckasi XuMUs
n «OO0m1ast ¥ HeOpraHW4ecKass XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPYKAHHSI KOTOPBIX SIBISTFOTCS
OCHOBBI 0a30BOM HayKH: CHUCTEMa 3HaHUH MO HEOPraHMYECKOW XMMHUHU (C BKIIFOUCHHEM 3HAHUH U3
oOuieil XumMum) U oprannyeckoil xumuu. opMuUpoBaHUe JaHHOW CHUCTEMbI 3HAHUI MPU U3y4YEeHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOTrooOpasusi BELECTB HAa OCHOBE
OOIIUX TIOHSTHI, 3aKOHOB ¥ TEOPUN XHUMUH.

CrpykTypa conepkaHust KypcoB — «Opranudeckas xumus» u «OOmas 1 HeopraHudeckas
XUMUsD» cpopMHUpOBaHa B MpOTrpaMMe MO XMMHHA Ha OCHOBE CHCTEMHOTO TOAXO0JA K H3YYEHHIO



y4eOHOro Marepuaia U 00ycjIoBIeHa HCTOPUUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMN Ha Ompee-
JIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOd XMMHH BEIIECTBA PACCMATPUBAIOTCS
Ha YpOBHE KJIACCUUECKON TEOPUM CTPOEHMSI OPraHUYECKUX COEAMHEHMM, a TaKKe Ha ypOBHE CTe-
PEOXUMUYECKUX U JEKTPOHHBIX MPEICTaBICHUI 0 cTpoeHUU BemlecTB. CBelleHus: 00 N3y4aeMbIX B
Kypce BellecTBax JAI0TCS B PA3BUTHUU — OT YIJIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTHYECKHA aKTHBHBIX
coequHeHM. B Kypce opraHndeckoil XMMHUH MOJTy4YaroT pa3BuTUe cOPMUPOBAHHBIE HA YPOBHE OC-
HOBHOTO 0011er0 00pa3oBaHMs NepBOHAYAILHBIC MPEICTABICHUS 0 XUMUYECKOH CBs3U, Kilaccudu-
KallMOHHBIX IPHU3HAKaX BELECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMHYECKOU
peaxkiuu.

[Ton HOBBIM yrjoM 3peHust B mnpeamere «Xumus» 0a30BOro YpoBHS paccMaTpHUBAeTCs H3Y-
YEeHHBII Ha YPOBHE OCHOBHOTO OOMIEro 00pa3oBaHUs TEOPETUYECKHH Marepuan u (akronornye-
CKHE CBEJICHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCcTHOCTH, B Kypce «O01mas u Heop-
raHuYecKas XUMUsD» 00yJaroIUMCs IPEJOCTABIISETCS BO3MOKHOCTh OCO3HATh 3HAYCHUE MEPHOIH-
YEeCKOro 3aKOHa C OOLIETEOPETUYECKUX U METOAOJIOTHUECKUX MO3ULUH, IIy0Ke MOHSATh UCTOpUYe-
CKO€ M3MEHEHHEe (PYHKIHN 3TOTO 3aKOHA — OT 00O0OMHIAroIIeH 10 OOBSCHSIONIEH U MPOTHO3UPYIO-
ei.

Ennnas cucrema 3HaHMM O BaKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX MU
MIPUMEHEHUHU, a TAK)KE€ O XMMHUUYECKHX PEAKUHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHMS
nomnosnHsierca B Kypcax 10 u 11 kiaccoB ajeMeHTaMU COJIEpKaHus, UMEIOIMMH KYJIbTYpOJIOruye-
CKUU W TIPHUKIAIHOM XapakTep. DTH 3HaHHs CHOCOOCTBYIOT MOHMMAHMIO B3aWMOCBSI3M XUMHUU C
JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IIO3HABATEIbHOM M IMPAKTHUUYECKOM JIEATEIbHOCTH Yello-
BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBA)KEHUS K MPOIECCY TBOPUECTBA B 00IACTH TEOPUU U MPAKTH-
YECKUX IMPUWIOKEHUH XUMHH, [TOMOTralOT BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMY-
HOCTHO 3HAYMMBIX IpoOiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUECKU OCMBICINBATh WH(DOPMALIUIO U
MIPUMEHSTH €€ JJIsl TIONOJIHEHUSI 3HAHUM, PEIICHUsI UHTEIUIEKTYalbHbIX U SKCIIEPUMEHTAIbHBIX HC-
CIIeIOBATENbCKUX 3a1ad. B memom copepxanue yueOHOro mpeameTra «XHUMHUS» JaHHOTO YpPOBHS
M3y4eHHs] OPUEHTUPOBAHO Ha (POPMHUPOBAHME Y OOYHUAIOMIMXCS MHUPOBO33PEHUECKOW OCHOBBI IS
MOHUMaHUs GUIOCOPCKUX UACH, TAKUX KaK: MaTEepUaIbHOE €IUHCTBO HEOPTaHUYECKOTO M OpraHu-
YeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEILECTB MX COCTABOM U CTPOEHHUEM, MO3HABAEMOCTh
MIPUPOIHBIX SIBICHUN MYTEM SKCIIEPUMEHTA M PELICHUS TPOTUBOPEUNI MEXK 1y HOBBIMH (haKTaMU U
TEOPETUUECKUMHU MPEANOChIIKAMU, OCO3HAHNUE POJIM XMMHUU B PEILICHUU IKOJIOTUYECKUX MPoOiem, a
Takxke NpobieM cOepexeHHs] YHEPreTHUECKUX PECypCcoB, ChIPbs, CO3JIaHHUS HOBBIX TEXHOJIOTHUH U
MaTepUasoB.

B nnane perienus 3aiay BOCIIUTAHUS, Pa3BUTHS U COIMAIU3ANNN O0YYArOIIUXCS TPUHATHIE
MIPOrpaMMOil 10 XMMHUH MOJAXOJIbI K ONpPEAENCHUIO COAEpKAaHUS U IOCTPOEHUS MpeaAMeTa Mpeay-
CMaTpHUBalOT (POPMUPOBAHHE YHHBEPCAIbHBIX YUEOHBIX JEHCTBHH, UMEIOIUX 0a30BOe 3HAUEHUE
JUISL pa3JIMYHBIX BHUJIOB JESTEIBHOCTU: pEelIeHUs MpoOseM, MOUCKa, aHallu3a U 00paboTKu MHPOp-
MaIuu, He0OXOUMBIX Il MPUOOPETEHUS OIbITa MPAKTUYECKON M UCCIIEIOBATEIBCKOM AESITETbHO-
CTH, 3aHMMAIOIIIEeN BaXKHOE MECTO B TIO3HAHUM XUMHUH.

B nmpakTtuke npenogaBaHusi XMMHH KaK Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, TaK U Ha
YpOBHE CpeJHero o0iero oopa3oBaHus, IpU ONPEAEICHUN COAECPKATEIbHON XapaKTEepUCTHKH Iie-
Jel U3ydeHHUs IpeMeTa HalpaBICHUEM MEPBOCTENEHHON 3HAUMMOCTU TPAJULMOHHO MPHU3HAETCA
(¢hopMHpOBaHNE OCHOB XUMUYECKOW HayKH KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTHYE-
CKOH JEATENbHOCTH Y€JIOBEKa M KaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOH KyiabTypbl. C MeToauue-
CKOI TOUKM 3pEHMsI TaKOM MOJXOJ K OINpENeeHUI0 Leled U3yuyeHusl MpeaMeTa sIBISETCS BIOJIHE
ONpPaB/IaHHBIM.

CornacHo JaHHOHM TOYKE 3pEHUs IJIaBHBIMU LEJISIMU M3ydeHUs mpeamera «XuMus» Ha 6a3o-
BoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:

e (GopMHpPOBAHHE CUCTEMBI XUMHUYECKUX 3HAHUM KaK BaKHEUIIIEH COCTABIISAIONICH €CTECTBEH-
HO-HAay4YHOl KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KJIIOYEBbIE MOHATHUS, (yHIAMEH-
TaJbHbIE 3aKOHBI U TEOPUH XMMUU, OCBOCHHE SI3bIKa HAYKU, YCBOCHUE M IMOHUMAHUE CYII-



HOCTH JOCTYITHBIX 00OOIICHUI MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHUE C UCTOPH-
el X pa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AX MMO3HAHUS BEIIECTB U XH-
MHUYECKHX pEeaKIfil, HCOOXOAUMBIX JJIA MPUOOPETCHUs] YMEHH OPUEHTHPOBATHCS B MHUPE
BEIIECTB U XMMHUYCCKUX SIBJICHUN, IMCIOIIUX MECTO B MIPHUPOJIC, B MPAKTUICCKON U MOBCE-
JTHEBHOM >KU3HH;

e pa3BHUTHE YMEHHUI U CIIOCOOOB JCSITEILHOCTH, CBI3aHHBIX ¢ HAOIIOJACHHEM M 00BICHEHUEM
XUMHYECKOTO AIKCIEPUMEHTa, COOJIFOJICHHEM TMpaBUI 0€30MacHOr0 OOpalleHHsl ¢ Belle-
CTBaMH.

Hapsimy ¢ atuM, conepkaTenbHas XapaKTepUCTUKA [IEIeH U 3a/1a4 H3y4eHUs IpeMeTa B Mpo-
rpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH MPUOPUTETAMH B CH-
cTeMe cpemHero obmiero oopasopanus. CeroHs B MPEMOAABAaHUM XUMHUH B OOJIBIICH CTENEHU OT-
Ta€Tcsl MPEINOYTCHUE MPAKTHUYECKOW KOMIIOHEHTE COJIep)KaHusl O0ydeHUs, OpUECHTUPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00I1e00pa30BaTeIbHON OpraHu3alyu, BIIaJICIoIIero He HabopoM 3HaHUM,
a (DYHKIIMOHAJILHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSIMH aKTHMBHOTO TOJIYYCHHS 3Ha-
HUW ¥ IPUMEHEHUS UX B PeaTbHON KU3HU IS PEIICHUS TPAKTHYECKUX 3a/1a4.

B cBs13u ¢ 3TUM Npu U3y4YEHHUH MpeaMeTa « XUuMUs» TOMUHHUPYIOIIee 3HaUeHEe TPHUOOpeTatoT
TaKWe LEeIH U 33][a4H, KaK:

ajanrtanus 00y4JarmuXcs K YCIOBUSAM AMHAMUYHO Pa3BHBAIOIIETOCS MHUpa, (OpPMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYTHUIECTBY, CAMOCTOSI-
TEIHHOMY MPHUHITHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHCHHEM;

(dbopMupoBaHHE Y 00YYAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINMN ), UMEIOIIHX
YHUBEPCATHHOE 3HAYCHHE ISl PA3JIMYHBIX BHJIOB JICATSIBHOCTH: PEIICHHS MPOOJIeM, TIOUCKa, aHa-
nr3a U 00paboTKK MHGPOPMALIUK, HEOOXOIUMBIX JIJIS IPUOOPETCHHS OMBITA JIEATEILHOCTH, KOTOPAs
3aHMMAaET BAXKHOEC MECTO B MTO3HAHUM XMMHH, & TAKXKE JIJIS OIICHKHU C IMO3UIIUN IKOJOTHIECKON Oe3-
OMACHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHYECKHX IMPOILIECCOB HA OPTaHM3M 4YeJIOBEKa U MpH-
POIHYIO Cpeny;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaromuXcsi: CIIOCOOHOCTH CaMOCTOSTEIFHO MPHOOpETaTh HOBBIE 3HAHUS MO XUMHUHU B COOTBET-
CTBUU C JKU3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIIOHHBIE TEXHOJIO-
THH JUTS TIOMCKA W aHalu3a YIeOHON W HayIHO-TIOMYJISIPHON HH(pOpPMAIH XHMHYECKOTO COepkKa-
HUS;

(dhopMHUpOBaHHE W PA3BUTHE Yy OOYYAFOIIMXCS aCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHUS,
HaO0II01aTENBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUH ¥ MTPOBEICHUU XUMUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHE Y OOydJaroImuXxcsl yOeKkIEHHOCTH B TYMAaHUCTUYECKOW HAMPABICHHOCTH XMMHH,
€€ BaKHOW POJIM B PEIICHUHU TI00ANBHBIX MPOOIEM PAllMOHATBHOTO MPUPOAOTIOIH30BAHUS, TTOMOJ-
HEHUS YHEPTreTHYECKUX PECYPCOB M COXPAaHEHUS MPHPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIU-
MOCTH OEpEeXHOTO OTHOIIEHUS K MPUPOJAE U CBOEMY 37I0POBBIO, a TAK)KE MPUOOPETEHHS OMBITA HC-
TIOJIb30BAHUS TTOJTYICHHBIX 3HAHWH JIJIST IPUHSATHS TPAMOTHBIX PEIICHUI B CUTYAIUSIX, CBI3aHHBIX C
XUMUYECKUMH SIBJICHUSMU.

B yue6HOM 11aHE cpemHero obmero o0pa3zoBaHus MpeaMeT «XUMHUs» 0a30BOT0 yYPOBHS BXO-
JUT B COCTaB MpeAMETHON 00macTu «ECcTeCTBEHHO-HAYYHBIE MTPEIMETHIY.

OO6miee yncI0 4YacoB, OTBEACHHBIX JJI U3yUYEHUS XMMUU, HA 0a30BOM ypOBHE CPEIHETO 00-
mero obpa3zoBanusi, coctaBinseT 68 yacoB: B 10 kimacce — 34 yaca (1 wac B Henenmo), B 11 kimacce —
34 gaca (1 gyac B Hezemo).

1. Conep:xanue yueOHOro npeamMeTa«XuMms»
10 KJIACC

OPITAHNYECKASA XUMUA



TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHH

IIpenMer opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOTYYCHUH HO-
BBIX BEILECTB U MaTepuajoB. Teopus CTpoeHUs opraHuuyeckux coequHeHuil A. M. bytneposa, eé
OCHOBHbIE NOJIOXKeHUA. CTPYKTypHBIE (DOPMYJIBI OPraHMYECKUX BeliecTB. 'omosorus, usomepus.
XUMHYECKas CBSA3b B OPraHUYECKUX COEAMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa opraHm4eckux
COEMHEHMH (cHCcTeMaTHYeCcKas) U TPUBUAIbHBIE HA3BAHUS BAKHEHIIMX IIPEICTABUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKcIeprMeHTaIbHbIE METO/Ibl M3YUEHHS BELIECTB M MX MPEBPALICHUN: O3HaKOMIIEHHE ¢ 00-
pasliaMu OpraHMYeCKHX BELIECTB U MAaTepHallaMU Ha UX OCHOBE, MOJCINPOBAHUE MOJIEKYJI OPraHu-
YEeCKHUX BEIECTB, HAOIIOCHHE U ONMKCAHHE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO Opra-
HUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHUE, OOYIIIMBAaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUH psf. MeTaH M 3TaH — NpOCTEHIINe IpecTa-
BUTEIIN aJIKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLUU 3aMELICHUS U TOPEHHUs), HAX0XK-
JICHHUE B IIPUPOJE, ITOJIyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI pPsil. DTUIIEH U NPONWIEH — MPOCTEHIINe
IPEJCTaBUTENIN AIKEHOB: (U3NYECKUE U XMMHUYECKHUE CBOWCTBA (peaklMM I'MIPUPOBAHUS, Trajore-
HUPOBAHUS, TUJIpATALlUU, OKUCIEHUS U MOJIUMEPHU3aLUN), [T0JIyYeHUE U IPUMEHEHHE.

Ankanuensl: 6yraguen-1,3 u metunOyraaueH-1,3: ctpoeHue, BakHelne XUMUYECKUEe CBOM-
cTBa (peakuus noaumepusanun). [loayuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psiA. ALETHIICH — IpocTeHInit
IIPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NYECKUE U XUMHYECKHE CBOMCTBA (pEaklUUU Tuj-
PUPOBaHMUs, TATOI€HUPOBAHMSL, THPATALIUU, TOPEHHMST), TIOJIyYeHHE U IPUMEHEHUE.

Apensl. ben3zon: cocraB, cTpoeHne, pu3nyecKkrue 1 XUMUYECKHE CBOMCTBA (PeaKuu rajiore-
HUPOBAHMsI 1 HUTPOBAHU), [IOJlyYeHUE U IpUMEHeHue. Toryon: cocmas, cmpoenue, usuieckue u
Xumuueckue ceoucmea (peakyuy 2ai02eHUpOBaHUs U HUMPOBAHUs), noryyeHue u npumenerue. Tok-
CUYHOCTb apeHOB. ['eHeTHyecKas CBs3b MEXAY YIJIEBOAOPOJAMH, IPUHAICKAIIUMHU K Pa3IU4YHbIM
KJIACCaM.

[TpupoaHble MCTOUHUKHU YIiIeBOJOpoaoB. [IpuponHblii ra3 M momyTHblE HE(TAHBIE ra3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepadoTku HeYTU: EPErOHKA, KPEKUHT (TEPMHUECKUH,
KaTaJIUTU4eCKui ), muponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yromb U MPOAYKTHI €0 nepepadoTKH.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUEHHsI BELIECTB U MX MPEBpAIEHUI: 03HAaKOMJIEHHE ¢ 00-
pasnaMH njaacTMacc, KaydykoB M pe3uHsl, kosiekiuu «HedTe» u «Yronby», MoienupoBaHue Moie-
KyJl YIJIEBOJIOPOJIOB U TaJOT€HONPOU3BOIHBIX, NMPOBEJICHUE NPAKTUYECKON paloThl: MoydyeHHe
JTUJIEHA U U3YYECHHE €T0 CBOWCTB.

PacuérHble 3anaun.

Boruncnenus nmo ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU MPOYKTa PEAKLMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxammue oprannyeckne COeANHEHUs!

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METaHOI U 3TAHOJ: CTPOCHUE, PU3UUYECKHE U XUMUYe-
CKHE CBOMCTBA (pEaKIMU ¢ aKTUBHBIMU METAJUIaMH, FaJIOr€HOBOAOPOAAMH, TOPEHHE), IPUMEHEHHUE.
Bomoponnsie cBs3n MeXIay MOJEKYJIAMH CIHUPTOB. JleMCTBHME METAHOJIA M 3TAHOJIA HA OPraHU3M
4eJI0BEKa.

MHoroatoMHble COUPTHL. DTUIEHTIUKOIb U TIUIEPUH: CTpOeHHE, (HU3NYECKHue U XUMHUYe-
CKHE CBOMCTBa (B3aMMOJEHCTBUE CO IIETOYHBIMH METalJIaMH, KaueCTBEHHAasl peakiysi Ha MHOIO-
aToMHbIe criupThl). [leiicTBue Ha opranu3M uenoBeka. [I[pumeHeHe riuiepruHa U 3TUISHTITUKOJIS.

@deHou: CTpOeHHE MOJIEKYJbl, (U3NUYECKUEe U XUMUYeCKHUe cBoWcTBa. TOKCHYHOCTH (heHoma.
[Ipumenenue denomna.




Anbnerunsl U kemownsi. GopManbaeTul, aleTalbIACTHA: CTPOCHUE, PU3NIECKUEe U XUMUYe-
CKHE€ CBOMCTBA (peaklMHU OKUCICHHUS U BOCCTAHOBIICHHUS, KaUECTBEHHBIE PEAKIIMH), MOJIyYCHHE U
IpUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas M YKCYCHasi KHCIOTBHI:
cTpoeHue, pU3NYECKUe U XMMHUYECKHE CBOMCTBA (CBOICTBA, OOIIME IS Kiacca KUCIOT, PEaKIus
sTepudukanym), noaydyeHue u npumeHenue. CreapuHoBas U OJIEMHOBAs KUCJIOTHI KaK MpeCTaBH-
TEJIM BBICIIUX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE
JIEUCTBUE.

CrnoxHble 2QUpBI KaK TPOU3BOHBIC KAPOOHOBBIX KUCIOT. [ Mponn3 cioxHbIX 3¢gupoB. Ku-
puL. ['uaponus sxupos. [Ipumenenue xupoB. buonornyeckas posb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(ukanus yrieBofoB (MOHO-, IW- U MoJUcaxapuibl). [ oko3a —
MIPOCTEHIINIT MOHOCAXapHa: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbl, GU3NUECKHUE U XUMHUECKHUE CBOM-
cTBa (B3auMozercTBue ¢ ruapokcuaoM Meau(1l), okucinenne aMmmuaduHbIM pacTBOPOM OKCHJIA Cepe-
opa(l), BocctanoBieHHE, OPOKEHUE TIFOKO3bI), HAXOXKIECHUE B MPUPOJIC, TPUMEHEHUE, ONOJIOTHYE-
ckas poib. @orocunre3. Ppykro3a Kak H30MEp TIIFOKO3bI.

Kpaxman u nemironosa kak npupoAHbie nmoiuMepsl. CTpoeHre Kpaxmalia U HeJuTiono3bl. Ou-
3MYECKHE U XUMHUUECKUE CBOMCTBA KpaxMaiia (THAPOIIN3, KAaUeCTBEHHAs! PEaKIUs C HOJIOM).

DKcrepuMeHTAIbHBIE METO/Ibl U3YUYEeHHsI BEUIECTB U UX MPEBpAICHUI: TPOBecHIE, HAOITO-
JICHWE W ONMHUCAHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIC PEAKI[UH OTHO-
aTOMHBIX CIIUPTOB (OKHUCIeHue dTaHona okcuaoM menu(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMO/EH-
CTBUE riuiepuHa ¢ ruapokcuaomM menu(ll)), anbaerunos (OKUCIEHHE aMMHAYHBIM PacTBOPOM OK-
cuga cepeopa(l) u rugpoxkcumom menu(ll), B3aumMopeicTBHE Kpaxmanga C HOJIOM), MPOBEICHUE
MPAKTUUECKOU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCTIOTHI.

Pacuérnbie 3amaun.

Bbrauciienus o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WU MPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOTHBIX
BEIIECTB WU MPOTYKTOB PEAKIIUH).

A3oTconepkaliye OpraHn4eckie CoeIMHeHus.

AMUHOKHCIIOTH KaKk aM(pOTepHbIE OpraHNYecKhue CoeqMHEeHUs. DU3NUEeCKUe U XUMHUECKUE
CBOWCTBA aMUHOKHCIIOT (Ha MpUMepe MIMiuHa). buonornueckoe 3HaueHne aMMHOKuUCIOT. [lentu-
TIBL.

benku kak npuposiHbIe BEICOKOMOJIEKYJIIpHBIE coequHeHus. [lepBuyHas, BTOpUUHas U Tpe-
TUYHAs CTPYKTYpa O€IKOB. XUMHUECKUE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpAIHsl, KAYeCTBEHHBIC
peakiuu Ha OeJIKH.

DKcIepuMeHTaTbHbIE METOJII M3YYEHUS BEIIECTB M MX MPEBpAICHUI: HAOIOJeHHE U OIH-
CaHME€ JIEMOHCTpPALMOHHBIX OMBITOB: JEHATypalMs OEIKOB NpPH HAarpeBaHWM, LIBETHBIE pPEaKLUU
OEIKOoB.

BbicokoMo1eKy IsIpHbIE COeIMHEHUSs

OCHOBHBIE TOHATHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI: MOHOMED, ITOJIUMED, CTPYK-
TypHOE 3BE€HO, CTETEHb MOJIMMEPU3allUH, CPeIHAsA MOJeKyisipHas Macca. OCHOBHbIE METO/bI CHH-
Te3a BBICOKOMOJICKYJISIPHBIX COCMHEHUH — TIOJTMMEPH3aINs U TIOJMKOH/ICHCAIIHS.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUEHHsI BELIECTB U MX MPEBpAIIEHUI: 03HAaKOMIIEHHE ¢ 00-
pas3amMu MPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MeXIpeIMeTHbIE CBA3H.

Peanu3anus MexXnpeMETHBIX CBSI3€M NIPU M3YYEHUU OpraHndeckod xumuu B 10 kitacce ocy-
IIECTBIISIETCS. Yepe3 MCIOIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH,
SIBIISTIOIIIMXCSI CHCTEMHBIMH 151 OTACTBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO1u11e ecTeCTBEHHO-HAyYHbIE MMOHATHS: SIBICHUE, HAYUHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJn3, CHHTE3, Kiaccu(uKanus, MepuoANIHOCTh, HAOIIOIeHHE, U3MEPEHHE, IKCTIEPUMEHT, MOJIE-
JUPOBAHUE.



dus3uka: MaTepus, YHEPTHsi, Macca, aToOM, JJIEKTPOH, MOJIEKYJIa, SJHEPTeTUYECKUN YPOBEHb,
BELIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BellecTBa, (M3MUECKHUE BEIMUYMHBI U €AMHUIIBI UX
U3MEpEeHUsI.

buonorus: kierka, opranusm, ouochepa, 0OMEH BelecTB B opranu3mMe, porocuHTes, 6uomo-
TMYECKH aKTUBHBIC BelIecTBa (OCIKH, YIIIeBOIbI, JKUPBI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAeMBbIE, TOTLINBO, PECYPCHI.

TexHoJIOTHS: THIIEBBIE MPOIYKTH, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIIHUE CPEICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE IpernapaThl, MaTepUalbl U3 HCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKHUH d7IeMeHT. AToM. Sapo aroMa, U30TOMbBl. DJIEKTPOHHAsT 000I0YKa. DHEpreTHye-
CKHE YPOBHH, MOAYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0- 37eMeHThl. OCOOCHHOCTH paclpe/IeIeHuUs
AJNIEKTPOHOB MO OpPOUTANAM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH-
¢buryparms aToMoB.

[Tepuonnueckuii 3axkoH u Ilepuoanueckas cucrema xuMuueckux 3yemMeHToB /. . Menpaene-
eBa. CBs3b nepuoguueckoro 3akoHa u llepumonnueckoil cuctembl XUMHUYecKux 3iemeHtoB J[. U.
MeHeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB I10 TPYyMIaM M Mepruo-
JaM. 3Hau€HHE NMEePUOIMYECKOro 3aKOHA B PA3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKasi CBs3b. BUABI XUMUYECKON CBsI3M (KOBaJECHTHAsI HEMOJISAP-
Has U MOJSpHas, HOHHAs, MeTajuinyeckas). Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOW XHMMHUYECKOM
cBs3u (OOMEHHBIN M JOHOPHO-AaKIENTOpHbIN). BogoponHas cBsizb. BaneHTHOCTh. DnekTpooTpuiia-
TenbHOCTh. CTeneHb okucieHus. IoHbI: KaTUOHBI U @HUOHBI.

BemecTBa MOJEKYJIIpPHOTr0 U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa Be-
miecTBa. TUIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAILIU-
YECKOM PEIIETKH.

[lonsiTue o aucnepcHbIXx cucTemax. VICTMHHBIE U KOJUJIOMJIHBIE pacTBOpbl. MaccoBas A0ms
BELIECTBa B pacTBOpE.

Krnaccudukanus HeopraHuueckux coequHeHuil. HoMeHkIaTypa HeOpraHHYeCKHUX BEIIECTB.
['eneTnveckas CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIaCCaM.

Xumudeckas peakius. Knaccupukanus XUMHUYECKUX PEaKIMil B HEOPraHUYECKOW M OpraHu-
YECKOM XMMHUHU. 3aKOH COXPAHEHHS MACChl BEIIECTB, 3aKOH COXPAHECHMS U MPEBPAIICHUS YHEPTUU
MPU XUMUYECKUX PEAKIUIX.

CkopocTb peakiinu, €€ 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. OOpaTuMble peakiuu. XUMH-
yeckoe paBHoBecue. DaKkTOphI, BIUAIONIME HA COCTOSIHUE XUMHUUECKoro paBHoBecus. [Ipunnun Jle
[Tarense.

DnexTponuTuueckas nucconnanus. CunbHble U ciaadble dnekTponuThl. Cpena BOIHBIX pac-
TBOPOB BELIECTB: KUCasl, HEUTpabHas, ILEI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIEepUMEHTAITBHBIE METOJIBI U3yUEHHUs BEIIECTB M WX TMPEBPAIICHHI: TEMOHCTpamus Tab-
mun «[lepuonnueckas cucrema xumuueckux anemeHtoB Jl. V1. MenneneeBa», nuzyueHue Mopelneu
KPUCTAJUTMYECKUX PEMIETOK, HAOMIOCHUE U OTMCAHNE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBI-
TOB (pa3ioXeHHe MepOKCHIa BOJOPOAa B MPUCYTCTBHH KaTaau3aTopa, ONpeaesieHue Cpeibl pac-
TBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHAMKATOPA, PEAKI[M HOHHOTO OOMeHa), poBee-
HUE TPaKTUYECKOI paboThl «BiausHUE pa3nu4HbIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHI.

Pacuérnebie 3anaun.

PacuéTtel o ypaBHEHUSIM XMMHYECKUX PEAKLIMid, B TOM UYUCIE TEPMOXMMHYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAHNEM TOHATHUS «MACCOBast A0S BEIIECTBAY.

Heoprannyeckasi Xumus



Hemeramnsl. [lonoxxenue HemetamioB B Ileproanyeckoil CHCTEME XMMUYECKUX 3JIEMEHTOB
. 1. MenpeneeBa 1 0COOEHHOCTH CTpOEHHUS aTOMOB. DPU3HYECKUE CBOMCTBA HEMETAIIIOB. AJLTO-
TPOIUS HEMETAIUIOB (Ha MpUMeEpe KUCIopoaa, cephl, pocdopa u yriepoaa).

XHWMHYECKHE CBOWCTBA BKHEUIIUX HEMETAJIOB (TaJIOTEHOB, CEpbl, a30Ta, ¢ocdopa, yrie-
po/ia ¥ KPEMHUS) U UX COCTMHEHUH (OKCUAO0B, KUCIOPOICOACPKAIIUX KUCIOT, BOJIOPOIHBIX COEIH-
HEHHUH).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Mertaiubl. [lonoxenue metaiuioB B [lepuoanueckoit cucteMe XxuMuueckux snementos [1. U.
MenpeneeBa. OcoOOEHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mue pusude-
CKHE CBOKCTBA METAJI0B. CIyIaBbl METAJIJIIOB. DJIEKTPOXUMUYECKUH Pl HAIPSKEHUH METaJIJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX META/UIOB (HATPUM, Kajdui, KalbIUi, MarHui, aJtOMu-
HUM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

O6mre ciocoObl oy4eHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIepUMEHTAIIbHBIE METO/IbI U3YUYCHHS BEIIECTB U UX MPEBPAIICHUN: U3YUYEHHUE KOJICKIUU
«MeTayuiel ¥ CIUIaBbD», 00pPa3l0OB HEMETAILIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4, Ha0II0ICHHE
Y ONKMCAHHUE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIMBITOB (B3aWMOCHCTBHE THIPOKCUIA ATFOMH-
HUS C PAaCTBOPAMH KUCJIOT U LIEIOYEH, KaYECTBEHHbBIE PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel macchl BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wik 00bEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHS 1 )KHU3Hb

Ponp xumum B 00eceUeHHH KOJIOTHYECKOM, SHEPreTHUYECKOM M MHUIIEBON 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IoHATHE 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB MU XUMUYECKUX PEAKIIHil.

[IpeacraBnenuss 06 oOUUX HAYYHBIX MPUHIMIAX MPOMBIILIEHHOTO MOTYYEHUSI BaXKHEUIIINX
BECIIECTB.

UYenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIHHBIE MaTEPHAIIbI, KOHCTPYK-
LIMOHHBIE MaTEepHaJIbl, KPACKHU, CTEKIIO, KEpAMHKA, MaTepUalIbl JId SJIEKTPOHUKH, HAHOMATEPUAJIbI,
OpraHUYECKHE U MUHEPAIbHBIC YA0OPEHHUSI.

XUMHS U 3J0pOBbE YETOBEKA: MpaBUila UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MPaBU-
71a 6€30MacHOr0 UCIOJIb30BaHUS IIPENapaToB OBITOBON XUMHUH B TTIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMeTHBIX CBSI3ed MpU M3y4yeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
TIOHSATUH, SBIISIOIIMXCA CUCTEMHBIMHU JIJISI OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATHU3,
CUHTE3, Kiaccuukaius, NepruoInIYHOCTh, HAOIIOEHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEpe-
HHE, SIBJICHHC.

dusnka: MaTepusi, SHEPTUsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PAJUO-
aKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbB, BEIIECTBO, TE€TO, 00BEM, arperaTHoe COCTOSTHUE
BEIIECTBA, (PU3NYECKHUE BEIIMUYMHBI U €IMHUIIBI UX U3MEPEHUSI, CKOPOCTbD.

buonorus: kneTka, opranusM, 3KocucTeMa, orochepa, Makpo- U MUKPOIIEMEHTHI, BUTAMU-
HBI, 0OMEH BEIECTB B OPTaHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOMTAEMbIE, TOTLIINBO, PECYPCHI.

TexHONMmOTHA: XUMHUYECKasi MPOMBINIJIEHHOCTh, METAJUTYPTHsl, TIPOU3BOJICTBO CTPOUTEIHHBIX
MaTEepUajoB, CETbCKOXO3IHCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI IPOMBIIUICHHOCTD, (papMarieBTH4Ie-
CKasi TPOMBITIUIEHHOCTb, MMPOU3BOJICTBO KOCMETHYECKUX TMPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIH-
OHHBIX MaTEPHAJIOB, HIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

I11. IlnanupyemMsble pe3yJibTaThl 0CBOCHHS Y4eOHOr0 npeaMeTa « XuMHUS»

JIMYHOCTHBIE PE3YJIBTATBI



@I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOIIMMHUCS MPO-
rpaMM CpeIHEro O0IIero 00pa3oBaHusl (JIMIHOCTHBIM, METAMPEIMETHBIM M MIPeIMETHBIM). HayuHo-
METOJIMYECKON OCHOBOM /17151 pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTaTOB OCBOEHMS IPOIPaMM CpE/IHE-
ro o0uiero o0pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM C CUCTEMHO-AEATENIBHOCTHBIM MIO/IX0/I0M B CTPYKTYPE JIMUHOCTHBIX PE3YIlb-
TaTOB OCBOCHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CpeHero oOuiero oopa3oBaHus BbIACIEHBI ClIEy-
IOLLME COCTABIISIIOIINE:

— 0co3HaHuEe OOYYaIOUUMUCS POCCUHCKOMN TpakIaHCKON MIASHTUYHOCTHU — FOTOBHOCTH K Ca-
MOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEICHUIO;

— HaJIW4YMe MOTHBAIUHU K O0yUYEHUIO;

— IIeJICHANpaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTM HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULINIA 6a30BOM HAYKU XUMUU;

— TOTOBHOCTH M CIIOCOOHOCTH O0YYaIOLINXCSl PYKOBOJCTBOBATHCS B CBOCH ACATEIHHOCTH LICH-
HOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, NMPUCYIIUMH IIEJIOCTHOW CUCTEME XUMHYECKOro obOpa-
30BaHUs;

— HaJM4YUe MPaBOCO3HAHUS IKOJOTHUECKOW KYIbTYPBl U CIIOCOOHOCTH CTaBHTH IENIM M CTPO-
UTh )KU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpEeAMETa «XUMHUS» JIOCTUTAIOTCs B €AMHCTBE yueOHOU
Y BOCIIUTATENIbHOM JESITEIbHOCTH B COOTBETCTBUU C TYMAaHUCTHUECKUMHU, COLIUOKYIbTYPHBIMU, Y-
XOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU U HJI€ATTAMH POCCHIMCKOTO TPakJaHCKOTO OOIIeCTBa, MpPUHS-
THIMH B OOLIIECTBE HOPMaMH U IIpaBUJIaMU [TOBEAECHHUSI, CIIOCOOCTBYIOIIMMU MIPOLIECCaM CaMOIIO3Ha-
HUS1, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH 00YJarOIIUXCSI.

JIMuHOCTHBIE PE3yIbTAaThl OCBOCHUS TNpeaMeTa «XHMHUS» OTPAKAIT CHOPMUPOBAHHOCTD
OTIbITa MIO3HABATEIHHON U MPAKTHUECKOH eATEeIbHOCTH 00yUYaIOUINXCA [0 pealn3aliy NPUHATHIX B
00IIIeCTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

— OCO3HaHUS OOYYAIOMIMMUCS CBOMX KOHCTUTYIMOHHBIX TPaB U OOS3aHHOCTEH, YBaKECHHUS K
3aKOHY U IIPaBOIOPSIIKY;

— TIPEJCTaBJIEHUS O COLMAIBHBIX HOpPMaxX M MpPaBUIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJI-
JIEKTHBE;

— TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JEATENBHOCTH IPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
peleHrH yuyeOHBIX U T03HABaTENbHbIX 33/1a4, BHITOTHEHUN XUMHUECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTH MOHMMAaTh U MPUHHUMATh MOTHBBI, HAMEPEHUS, JOTHUKY U apryMEHThl IPYTHX
P aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

— IICHHOCTHOT'O0 OTHOLIEHHS K UICTOPUUYECKOMY U HAyYHOMY HAcJeAHI0 OT€YECTBEHHON XUMUU;

— YBa)XXEHUS K IpoLiecCy TBOpYECTBA B OOJIACTU TEOPUM M MPAKTHYECKOIO NMPUMEHEHUS XHU-
MHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS] HAYKU €CTh Pe3yJbTaT JJIUTENbHBIX HaOII0/IeHUH,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U MPAKTUKOB,;

— UHTepeca U MO3HABATEJIbHBIX MOTHUBOB B MOJIYYEHHH M MOCIEAYIOIIEM aHaJlu3e MHPopMa-
LMY O NEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEICHMUS;

— CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSA3aHHBIE C XUMUYECKHUMHU SIBJICHUSAMH, U IPUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

— TOTOBHOCTH OIIEHMBaTh CBOE MOBEJEHUE U MOCTYIKHU CBOMUX TOBApHUILIEH C MO3ULUN HpaB-

CTBEHHBIX U IIPAaBOBBIX HOPM M OCO3HAHME MOCIIEACTBHUM 3TUX MMOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:
MOHMMAaHMsI IIEHHOCTEH 3/J0pOBOT0 M 0e30macHOro odpasa KU3HU, HEOOXOJUMOCTH OTBET-
CTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;



COOIOICHHST TIPAaBHIT O6€30MacHOr0 00palleHus ¢ BeIIeCTBAaMH B OBITY, ITOBCEHEBHOM KH3-
HU U B TPYJOBOM JIEATEILHOCTH;
MMOHMMAHUS IICHHOCTH MPAaBWJI WHIWBUYyaTbHOTO U KOJUIGKTHBHOTO 0€3011aCHOTO TOBEJIC-
HHUS B CUTYalHsIX, YTPOKAKOIIMX 3I0POBBIO U KU3HU JIFOJEH;
OCO3HAHUS TIOCJICACTBUN W HENPHUATHS BPEAHBIX MNPHUBBIYEK (YIMOTPEOJICHHUS aJKOTOJIS,
HapKOTUKOB, KypeHHs);

5) TPy10BOr0 BOCHIUTAHUA:
KOMMYHHUKATUBHONH KOMITETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKON JCSITEIBHOCTH, 00IIe-
CTBEHHO M0JIE3HOM, TBOPUYECKON U IPYTUX BUJAX NESITEIBHOCTH;
YCTAHOBKHM Ha aKTMBHOE YYaCTHUE B PEIICHUH MPAKTUYECKHUX 3a]1a4 COLUAIIBHON HaIPaBJICH-
HOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
HMHTEpeca K MPAaKTHYECKOMY M3YyUYCHHIO TTpodeccuil pa3IM4yHOro pojaa, B TOM YUCJIE Ha OC-
HOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMUU;
YBAXKEHUS K TPYAY, JIOASAM TPyAa U pe3yiabTaTaM TPYAOBOU AEATEIIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJbHON TPACKTOPHH 00pa3oBaHms, Oyaymien
npodeccuu U peanuzanuyu COOCTBEHHBIX JKU3HEHHBIX JIAHOB C YYETOM JIMYHOCTHBIX MHTE-
PECOB, CITIOCOOHOCTEH K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 3K0JI0rH4eCcKOro BOCIUTAHMS:
9KOJIOTUYECKH 11E€TIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJIE, KaK MCTOYHHUKY CYIICCTBOBAHUS
’KM3HHU Ha 3emIe;
MMOHUMAaHHUS TJIOOATIBHOTO XapaKTepa SKOJOTHMYECKHX MpOoOJIeM, BIUSHUS 3KOHOMHYECKHX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATIBHOM Cpebl;
O0CO3HaHUsI HEOOXOJAMMOCTU HCIIOIB30BAHUS JTOCTHXKCHUN XUMHUM JIsl PEUICHUsI BOIPOCOB
PaLMOHAIBHOTO MPUPOAOIIOIb30BAHHUS;
AKTUBHOT'O HENPUATHUS EHCTBUM, NPUHOCAILIUX BPE] OKpYXaloLel NMPUPOIHOHN cpese, yMe-
HUS TIPOTHO3UPOBATh HEOJArONMPHUATHBIE SKOJOTHUECKHUE IMOCICACTBUS MPEITPUHUMAEMBIX
JIEWCTBUI U MPEIOTBPAILATh HX;
HaJU4MUsl Pa3BUTOIO SKOJOTUYECKOrO MBILUICHHS, KOJIOTMYECKON KYJIbTYphI, ONbITA JI€s-
TEJIBHOCTH AKOJIOTMYECKOM HANpPaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMM B IMO3HABA-
TEIbHOW, KOMMYHUKATHBHOW M COIIMAIIbHON MPaKTUKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHUBOCTOATH UJICOJIOTHH XeMo(poOouu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:
c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BH-
THSI HAYKH W OOIIECTBEHHOM MPAKTUKH,
MOHUMAaHUS CHEHU(PUKA XUMUH KaK HAyKH, OCO3HaHUA €€ poiu B (POPMHPOBAHUH paIHO-
HAJIBHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKaroiem
MHpE KaK O €AMHCTBE MPHUPOJIbI U YEJIOBEKA, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEN U
pelieHrny mpodiieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHST;
yOeXXIEHHOCTH B 0COO0M 3HAYMMOCTH XMMHH JIJII COBPEMEHHOM IUBUIM3AINU: B €€ TyMa-
HUCTHUYECKON HAIIPaBICHHOCTH M BaXHOW pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepHaIbHOU
KYJIbTYPBI, PEIIEHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPbE-
BOM, SHEPTETHUECKOM, MUIIEBOW M IKOJOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHEI,
00eCrevYeHnr yCIOBHI YCHEIIHOTO TPyJa M SKOJOTUYECKH KOM(POPTHON KM3HH KaKOTO
yJIeHa O0IIeCTBa;
€CTECTBEHHO-HaYYHON I'PaMOTHOCTHU: TIOHUMAHUS CYLIIHOCTHA METOAO0B IO3HAHHUS, UCIIOJb3 Y-
€MBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJBH30BAaTh MOTy4aeMble 3HAHUS AJIs aHa-
nu3a U OOBSCHEHMsI SIBIICHUN OKPYXKAIOIIETO MHUpa U MPOHUCXOASAIIMX B HEM W3MEHEHHH,
YMEHHUS JIeNaTh 0OOCHOBAHHbBIE 3aKIIOUEHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS
JTAHHBIX C LEJbI0 MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITETTLHO MCIIOJIb30BAaTh XUMUYECKHE 3HAHUS IS pelieHus npooaeM B
peanbHBIX KU3HEHHBIX CUTYaIIMSIX;



— MHTepeca K O3HAHUIO U UCCIIEIOBATENLCKOMN IeATeIbHOCTH;

— TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMIO, K aKTHB-
HOMY TIOJTYYCHHUIO HOBBIX 3HAaHUH 10 XUMHH B COOTBETCTBUU C KHU3HCHHBIMU ITOTPEOHOCT S~
MU;

— HHTEepeca K 0COOCHHOCTSM TpyJla B pa3iInyHbIX chepax nmpodeccHoHaIbHOM AeITEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHUS YI€OHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETrO
o0mero o0pa3oBaHus BKIFOYAIOT:

— 3HayuMble I (OPMUPOBAHUS MHPOBO33PECHHS OOYYAIOIIUXCS MEKIUCITUILIMHAPHBIE
(MeXIpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KApTUHBI
MHUpa U crenn(UKy METOJ0B MO3HAHUS, UCIIOJB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepws,
BEIIIECTBO, DHEPTUs, SBICHUE, MPOIIECC, CUCTEMA, HAYUHBINA (DAKT, MPUHITUI, THUIIOTE3a, 3a-
KOHOMEPHOCTbB, 3aKOH, TCOPHsI, UCCIICIOBAaHUE, HAOJIIOICHUE, H3MEPEHUE, SKCIICPUMEHT H
apyrue);

— yHHBepcalibHbIC y4cOHBIC ICHCTBUS (I03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecrieunBaromue GopMupoBaHue (HYHKIIMOHAIBLHOW I'PAMOTHOCTH M COLIMAIBHOW KOMIIE-
TEHIIUU 00yJaIONTNXCS;

—  CIIOCOOHOCTh OOYYarOIIMXCS UCIOJIb30BaTh OCBOCHHBIC MEXIUCIUILUIMHAPHBIC, MUPOBO3-
3pEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUEOHbIC ICHCTBUS B IO3HABATEIILHOM U COLMAIbHOU
MIPaKTHKE.

MertamnpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUYCOHBIMH ITO3HABA-
TEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISTUBHBIMU JICHCTBUSMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

—  caMOCTOSTEIbHO (POPMYIUPOBATh U AKTYyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMart-
pHUBaTh;

—  OIpPEAeNsATh NEH ICATEIHbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPHH UX JOCTHKCHHSI, COOTHO-
CUTH PE3YNIbTAThI JESTEIBLHOCTH C MOCTABIEHHBIMU IEIISIMH;

— WCTOJB30BaTh MPU OCBOCHUHW 3HAHHUK MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIJICIATH XapaK-
TEepHBIC TPHU3HAKK TIOHATUW W YCTAaHABIMBATh MX B3aMMOCBS3b, HCIIOJIB30BaTh COOTBET-
CTBYIOIIIME TIOHATHUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBIICHHUIA,

— BBIOMpATh OCHOBAHHS W KPUTEPUU IS KIIACCH(PUKAIIUN BEIIECTB U XUMHUECKUX PEaKIIN;

— yCTaHaBJIMBATh MPUIMHHO-CIICACTBCHHBIC CBSA3H MEXTy H3y4aeMbIMH SIBIICHUSMU;

— CTPOWTH JIOTHUECKUEC PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, IO AaHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX SBJICHHSX, (DOPMYJIUPOBATH BBIBO-
JIbI M 3aKJTFOUCHUS,

— TPHUMEHATH B TPOIECCEe TO3HAHMS, WCIIOJB3yeMble B XUMHUU CHMBOJIMYECKUE (3HAKOBEIC)
MOJIeJTH, TIPEOOPa30BBIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYSCKUH 3HAK (CHMBOJ) dJIe-
MEHTa, XUMHu4eckasi popmyna, ypaBHEHHE XUMUYECKOW PEaKIIUU — MPH PEIICHUU YIeOHBIX
MMO3HABATENIBHBIX M MPAKTUYCCKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC MOJICILHBIC MPEICTABIIC-
HUS JJIs BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUM.

2) 0a3oBbIe HCCIEN0BATEIbCKHUE TeHCTBUS:

— BJIaJIeTh OCHOBAMHU METOJIOB HAyYHOTO MMO3HAHUS BEUIECTB U XUMHUYECKHUX PEaKIIHii;

— (GopMyIUPOBATH IEIH W 33J]a9H WCCIICIOBAHMS, UCIIOJIb30BATh MOCTABJICHHBIC U CAMOCTOSI-
TEIHHO CHOPMYITUPOBAHHBIC BONPOCHI B Ka4eCTBE WHCTPYMEHTA MO3HAHWS W OCHOBBI JIJIS
(hopMUpOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHU;

— BJIAJIETh HaBBIKAMH CAMOCTOSITEIILHOTO TUIAHUPOBAHUS W MPOBEICHHUS YICHUYCCKHX DKCITE-
PUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJAaTh 3a XOJOM IPOIECcCca, CaMOCTOSTEIIBEHO
MIPOTHO3UPOBATH €ro Pe3ynabTaT, GOpMyIUPOBATh OOOOIICHHS U BHIBOJBI OTHOCUTEIBHO J0-



CTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIA OTUET O MpPOJETaH-
HOU paboTe;
NpUOOpETaTh ONMBIT YYCHUYECKON HCCIIeN0BATEIbCKON M MPOEKTHOW JEATEIbHOCTH, POSB-
JSTh CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIOUCKY METOJIOB PELICHUs MPaKTH-
YEeCKHX 33/1a4, TPUMEHEHUIO PA3JINYHBIX METOI0B MIO3HAHMUS.
3) pabora ¢ ungopmanmeii:
OPHEHTUPOBATHCS B PA3JIMUHBIX UCTOYHUKAX MH(GOpMAMK (HAyYHO-TIONMYJIsIpHAs JTUTEPaTy-
pa XUMHUYECKOTO COJIEpKaHMs, CIIPaBOYHBIE TTOCOOUS, pecypchl HTepHeTa), aHaIu3UpOBaTh
MHGOPMALMIO PA3IMYHBIX BUIOB M (OPM IPEJCTABICHUS, KPUTUUYECKU OLIEHUBATh €€ J10-
CTOBEPHOCTb U HETIPOTHBOPEYHBOCTH;
(GbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMUHbIe METOJIbI IIPU MOUCKE U 0TOOpe UHDOP-
Maly, He0OXOIMMOM /7S BBITIOJHEHUS YU€OHbIX 3a1a4 ONpeIeIEHHOIO THIIA;
NpUOOpeTaTh OMBIT MCIOIB30BaHUA HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOMpAaTh ONTHMAJIbHYIO (hopMy mpeacraBieHus MHGPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);
WCIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPU PadOTE C XUMHUUECKOH HH(pOpMaIu-
eil: TPUMEHATh MEXIpeaMeTHbIe ((pHU3MUecKue M MaTeMaTH4YecKHe) 3HAKU U CHMBOJIBI,
(dbopMyIibl, a00peBUATYpPbI, HOMEHKIIATYPY;
MCIIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.
OsJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:
3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI B XOJ/€ JWAJIOTa W/WIHN JUCKYCCHH,
BBICKa3bIBaTh UIeH, (OPMYIIHPOBATH CBOU IMPEIOKEHUSI OTHOCUTEIBHO BBITIOJTHEHUS TIPE/I-
JIOXKEHHOM 3a/1aun;
BBICTYIIAaTh C MPE3CHTAIMEH Pe3yJbTaTOB IMO3HABATEIFHON JEATEIIEHOCTH, MOTYyYCHHBIX Ca-
MOCTOSITEIPHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPH BBIMOJHEHHH XUMHYECKOTO IKCIIEPH-
MEHTa, MPAKTUYECKON pabOoThl IO MCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peanu3a-
UM y9eOHOTO MpoeKTa U (POpMyTUpOBaTh BBHIBOJBI 10 pe3yJbTaTaM MPOBEAEHHBIX HCCIe-
JIOBaHU MyTEM COIJIacOBaHUS MO3UIMH B X07e 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.
Ogiaenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:
CaMOCTOSITENIbHO IUIAHUPOBAaTh W OCYLIECTBISATH CBOK IO3HABATENbHYIO JEATEIbHOCTb,
orpesenss e€ eI U 3aJjaud, KOHTPOJIIMPOBATh U M0 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
MpeJyUIaraeMblii aITOPUTM JIEHCTBUI TIPU BBHITIOJIHEHUH YY€OHBIX W HCCIIEAOBATEIBCKUX 3a-
na4, BbIOMpaTh Hanbosnee 3((HEeKTUBHBIN CIOCO0 UX PEelIeHHs ¢ Y4ETOM MOJYyYeHHs HOBBIX
3HAaHUH O BEIIECTBAX U XMMUYECKHUX PEaKIUIX;
OCYILECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH Ha OCHOBE CaMOAHANIN3a U CAMOOLIEHKH.

MHNPEAMETHBIE PE3YJIbTATHI
10 KITIACC
[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUNA O XMMHYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOMI
KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUH SBJICHUIA TIPUPOJIBI, B POPMUPOBAHUYU MBIIITICHHS
U KyJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIbHONW I'PaMOTHOCTH, HEOOXOIUMOMN JUIsl pelIeHHs
MPAKTUYECKHUX 33/1a4 U YKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJe;

BJIAJICHUE CUCTEMOW XMMHMUYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJAraloIIue MOHS-
TUSL (XUMUYECKHI JIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJeHTHOCTD,
AIEKTPOOTPHUIIATEIFHOCTh, XUMHYECKasi CBSI3b, CTPYKTYpHasi ¢opmysa (pa3BEpHyTast U CO-
Kpami€HHas), MOJib, MOJISIpHAsE Macca, MOJSPHBIA OOBEM, YIIIEpOIHBIN CKeNeT, (PyHKIIHO-
HaJpHas IpyNIa, paJuKall, U30MepHus, U30MEpbl, TOMOJOTHYECKHUM psAJl, TOMOJIOTH, YIJIEBO-
JOpOAbI, KUCIOPOJ MU a30TCOAEpKAIUE COEOUHEHHUS, MOHOMEpP, MOJUMEpP, CTPYKTYPHOE



3BEHO, BHICOKOMOJIEKYJISIPDHBIE COEUHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUSI OpraHHu-
yeckux BemiecTB A. M. ByTiepoBa, 3akoH COXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHNUS, JIEKALIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMMUYECKUX SIBJICHHM, (DaKTOJIOTrMUYECKHe CBEICHHUS O CBOM-
CTBax, COCTaBe, MOJIyUeHHUH U 0€30I1aCHOM HCIOJIb30BAHUU BKHEHIIUX OPTaHUYECKUX Be-
IIECTB B OBITY M MPAKTUYECKON JESATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIC NMPU3HAKU IMOHATHH, YCTaHABIMBATh
MX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOLIUE MTOHATHUS IIPU ONIMCAHUU COCTaBa, CTpOe-
HUs U [IPEBpALICHUN OPraHU4EeCKUX COCINHECHUN;

c(hOpMUPOBAHHOCTh YMEHHM UCIOIH30BaTh XUMHUECKYI0 CUMBOJIMKY JJII COCTaBICHUS MO-
JIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpauléHHON) (GOpMyN OpraHHYECKHUX Be-
LIECTB U YPABHEHUM XUMUYECKUX peaKLUi, U3rOTaBIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX
BEILECTB ISl WILUTFOCTPALUH UX XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHNS;
c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPHUHAIIC)KHOCTh M3YUYEHHBIX OPTraHMYECKHX
BEIIECTB 10 UX COCTaBY U CTPOCHHIO K OMpPEeNEHHOMY KJIACCY/TPYIINe COeNMHEHUN (yriie-
BOJOPOABI, KUCIOPOA U A30TCOAEPIKAIINE COCTUHEHUS, BBICOKOMOJIEKYJSIPHBIE COEIMHE-
HUS), AaBaTh UM Ha3BaHus 1Mo cucreMmarnueckord HomeHkiarype (IUPAC), a takxke npuBo-
JUTHh TPUBHAIIbHBIE HA3BaHUS OTJEJIBbHBIX OPTaHUYECKUX BEIIECTB (ITUJICH, IPOIMIIEH, alle-
TWJICH, STHJICHTJIHMKOJb, TIWIEPHH, (QeHos, (GopManbIerui, ameranbIeru]l, MypaBbHHAs
KHCIIOTa, YKCYCHAs KUCJIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TITI0K03a, (hPyKTO-
3a, Kpaxmall, LIeJUIk0J103a, TIIUIHH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEENIATh BUABl XUMUYECKON CBSI3U B OPraHUYECKUX COCIHU-
HEHUsX (OIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSTDH IOJIOKEHUS TEOPHUH CTPOCHUS OPraHWYECKHX Be-
uiectB A. M. bytiepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOWMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUS MACCHI BELIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEePHU30BaTh COCTaB, CTPOCHUE, (U3NYECKHE M XUMHUYE-
CKHE€ CBOMCTBA TUIIMYHBIX IPEJICTABUTENIEH PA3IUYHBIX KJIACCOB OPraHUYECKUX BELIECTB
(MeraH, 3TaH, TWIEH, NMPOIWIEH, alleTWIeH, OyTaauen-1,3, metunOyraauen-1,3, GeHson,
METaHOJI, 3TaHOJI, STUJIECHIJINKOJb, TJIMLIEPHUH, (EHOJ, alleTalIberu]l, MypaBbHHAsI U YKCYC-
Hasi KMCJIOTBI, TJII0K03a, KpaxmaJ, [eJUTI0/103a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh
TFeHETUYECKYIO CBSI3b MEKJYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUECKUX peaKIuil
C UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUHUKH YIJIEBOJOPOIAHOIO ChIpbs (HEQTH,
MIPUPOHBIN ra3, yroip), CocoObl UX NepepaboTKU U MPAKTUYECKOE NMPUMEHEHHE MPOIYK-
TOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOANUTH BBIUMCICHUS 10 XUMUYECKUM ypaBHEHUSAM (MacChl,
00bEMa, KOJIMYECTBA MCXOAHOTO BEIEeCTBAa WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WIH MPOJYKTOB PEAKINN);
c(OPMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HaHMH 0O OCHOBHBIX METOJAaX HAyYHOI'O
MIO3HAHUS, HCIIOJIB3YEMBIX B XMMHMM IPU W3YYEHMM BELIECTB M XUMHUYECKHUX SIBICHHM
(HaOnrofeHue, U3MepeHue, SKCIEePUMEHT, MOJIETMPOBAHHE), UCIIOJIB30BATh CUCTEMHBIE XU-
MUYECKUE 3HAHMS Ul NIPUHSITHS PELIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSA3aH-
HBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHUia MOJIb30BAHUS XUMHUYECKOW IMOCYA0H U
1a00paTOpPHBIM 00OPYJOBAaHUEM, a TAaK)Ke MpaBUiIa OOpaIleHusl ¢ BEIIECTBAMU B COOTBET-
CTBUU C UHCTPYKLHSIMH IO BBIITOJIHEHUIO J1a00paTOPHBIX XMMHUUECKUX OIBITOB;
c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJIHATH XUMHUYECKUN SKCHEPUMEHT (IIpe-
BpAIllEHNsI OPTaHUYECKUX BEIIECTB IPU HAarpeBaHUU, MOJYyUYEHUE ITHIIEHA U U3YYEHHE €rO
CBOMCTB, KaUeCTBEHHBIE pEaKIIMU OPraHUYECKHUX BELIECTB, IeHATypalus OeJIKOB MpU Harpe-
BaHUM, IIBETHbIE PEaKLUUU OENKOB) B COOTBETCTBUHU C MPABUIIAMU TEXHUKHM OE30MaCHOCTU



pu oOpalleHHH ¢ BEHIECTBaMH M JJAOOPaTOPHBIM 00OPYIOBAHUEM, MPEICTABIATh PE3Ylb-
TaThl XUMUYECKOT0 IKCIIEPUMEHTA B (pOpMe 3aIUCH YpaBHEHHM COOTBETCTBYIOIINX PeaKIUil
1 (hOpMYJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMUYECKYIO MH(OpPMAIIUIO, M0-
Ty4aeMyl M3 Pa3HBIX HCTOYHUKOB (cpeicTBa maccoBoi mHpopmammu, MHTEpHET U Ipy-
rux);

c(hOpMHUPOBAHHOCTh YMEHHIA COOJIIOIATh MPABUIIA SKOJIOTHIECKH I[eJIeCO00Pa3HOro MmoBee-
HUS B OBITY U TPYJIOBOM ACSITEIHLHOCTH B LEJSIX COXPAHCHUS CBOETO 3JI0POBBS M OKPYKAIO-
el IpUPOAHON Cpeibl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA JKUMBBIE OPraHU3MBbI OIpe-
JIETIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIca mokaszarens [IJIK, noscHaTs Ha npu-
Mepax CHocoObl YMEHBIICHHS U MPEJIOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIsE OOYYaIOLIUXCS C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBS: YMEHUE MPUMEHSTh 3Ha-
HUs 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUYECKUX SBJICHHUIA;

JUTSL CIICTIBIX U CIA0OBUISIINUX OOYYArONIMXCs: YMEHHE MCIOJIb30BaTh Pelibe(hHO-TOUYCHHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvcu XuMuIecKux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
c(hOPMUPOBAHHOCTH MPEJICTABICHUI: O XUMUICCKOW COCTABIISIONIEH €CTeCTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHHUH SBJICHUA TIPUPOJILI, B POPMUPOBAHUYN MBIIIIJICHHS
U KyJIbTYpBl JTUYHOCTH, €€ (PYHKIIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIMUMOMW ISl pelIeHHs
MIPaKTUYECKUX 3a/1a4 U KOJOTMYECKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBbIO U
MIPUPOJHOIM cpene;
BJIAJICHUE CHCTEMON XMMMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINAE IIOHS-
TUS (XUMHYECKHI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JIEKTpOHHBIE OPOMTAIN aTOMOB, MOH,
MOJIEKYJa, MOJb, MOJSPHBIA 00BEM, BaJEHTHOCTbH, AJNEKTPOOTPHUIATEIHLHOCTb, CTENEHb
OKHWCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, MOHHAs, METaJUIMUeCcKasi, BOJIOPOHAs), KPHU-
CTaJUIMYECKAs] PELIETKA, TUIIBI XUMUYECKUX PEAKLIHM, pacTBOP, AJIEKTPOIUTHI, HEIIEKTPO-
JIUTBI, JIEKTPOIUTHYECKAS TUCCOLMALNS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHYE-
CKOH peakIuy, XUMUYECKOEe PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS DIEKTPOTUTUYECKOM
auccounanuu, nepuonnyueckuid 3akod JI. M. MenpaeneeBa, 3aKOH COXPAaHEHUS MacChl Be-
LIECTB, 3aKOH COXPaHEHUsS W MPEBPAIICHUS YHEPTrUU MPU XMMHUYECKUX PEAKIUsX), 3aKOHO-
MEpPHOCTH, CHMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMAaHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHUM, (PaKTOIIOTUYECKUE CBETIE-
HUS O CBOMCTBAX, COCTaBe, MOJy4YeHUU U 0€30I1aCHOM HCIIOIb30BAaHUM BaKHEHUIIIUX HEopra-
HUYECKUX BEUIECTB B OBITY U MPAKTUUECKOM IeATEIHHOCTH YEIOBEKa,
c(hOpMHUPOBAHHOCTh YMEHUM BBISIBJISITh XapaKTEPHbIE MPU3HAKU TOHSATHH, yCTaHABJIUBATH
WX B3aMMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOUIWE TMOHATUS MPHU ONMHUCAHWH HEOpraHu4e-
CKHMX BELIECTB U UX MPEBPALICHUN;
c(OPMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS
(dbopMyIl BEUIECTB M YPaBHEHHI XMMHUYECKUX PEAKIH, CUCTEMAaTUYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTIEJIbHBIX HEOPraHMYECKUX BELIECTB (yrapHbId Tras,
YIJIEKUCIIBIN Ta3, aMMHUaK, ralléHasi U3BECTh, HETallI€Hash U3BECTh, IUThEBAs COJAA, TUPUT U
JpyTHe);
c(hOpMHUPOBAHHOCTh YMEHHUM OTPEACNIATh BaJCHTHOCTh M CTENEHb OKUCIECHUS XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHHSX Pa3IMYHOTO COCTaBa, BUJ XMUMHUYECKON CBS3M (KOBAJICHTHA,
WOHHAs, METAJUINYeCKasi, BOJOPOJHAS) B COCAWHEHUSX, TUI KPUCTAUIMYECKOW DPEIIETKH
KOHKPETHOTO BEIIeCcTBa (aTOMHAsl, MOJICKYJIsipHAasi, MOHHAs, METaJNIMYeCKas), XapakTep cpe-
JIbl B BOJTHBIX PacTBOpPax HEOPraHMYECKUX COCTUHEHMUI;



c(hOpPMUPOBAHHOCTh YMEHHI YCTAaHABIMBATh NMPHHA]ICKHOCTh HEOPTAHUYECKUX BEIICCTB
0 UX COCTaBY K ONpeeIEHHOMY KJIacCy/TpyIine coeIMHEeHUH (TIPOCThIe BEIIecTBa — METall-
JIBI 1 HEMETAJUTBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM()OTEPHBIC THAPOKCHUJIBI, COJIH);
chOpMUPOBAHHOCTh YMEHUN PAaCKPBIBATh CMBICI Meproaudeckoro 3akona /. M. Mennenee-
Ba U JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIbHYIO U MPOTHOCTHYECKYIO
GyHKIIY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX
aneMeHToB 1—4 nepuonoB Ilepuoandeckoi cucteMbl xuMudeckux dneMmenToB 1. . Menne-
JIeeBa, UCIIOJB3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUCCKUE YPOBHUY,
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCIUHEHHIA
1o nepuoaam u rpymnnam Ilepuogudeckoit cucremsl xumudeckux emeHTos 1. . Menne-
JIeeBa;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOHCTBA
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJITBEPXAATh CYIIECTBOBAHUE I€HETHYE-
CKOH CBSI3M MEXAY HEOPTaHMYECKUMU BEIIECTBAMHU C MOMOLIBIO YPABHEHHI COOTBETCTBY-
IOIIUX XUMUYECKUX PEAKIUH;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XUMUUECKUE PEAKIIUH 10 PA3IMUYHbIM MPH-
3HaKaM (YHCIy U COCTaBy PearupyrolInux BEIIeCTB, TEIIOBOMY 3D eKTy peakiuu, u3MeHe-
HUIO CTETICHEH OKUCIICHHS YJIEMEHTOB, O0OpPaTUMOCTH PEAKIIUH, YIACTHIO KaTaaInu3aTopa);
c(hOpPMUPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS pPEaKUUil pa3IMYHbIX TUIIOB, OJIHBIE U
COKpalIEHHbIC YPaBHEHUS PEaKIuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, IPU KOTOPBIX ATH
peaKIuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIHMU, MOATBEPKAAIOIINE KA4eCTBEHHBIN CO-
CTaB pa3JINYHbIX HEOPTaHUYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYT-
CTBYIOLIME B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKuii MOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OalaHca ATHX PEaKIIHiA;
c(hOpPMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW pEaKIHH OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO0 PaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKUE MPOIIECCHI, JIEKAIIIUE B OCHOBE
MIPOMBIIIIJIEHHOTO TMOJMYYeHHs] CEpHOM KHUCIOTHI, aMMHaKa, a Takke CcHOpMHpPOBAHHOCTH
MpEeACTaBICHUI 00 OOIIMX HAYYHBIX MPUHIIMIIAX U DKOJIOTHYECKUX MPOoOIeMax XUMHUYECKO-
r'o MPOMU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJIUTH BBIUUCICHUS C UCIIOIB30BAHUEM MOHATUS «MaCCO-
Bast JIOJISl BEIIECTBA B PACTBOPE», 00BbEMHBIX OTHOIIIEHUN Ta30B MPU XUMUYECKUX PEAKITUSX,
MAacChl BEI[ECTBA WM 00bEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce WiIu 00b-
€My OJIHOTO U3 YYaCTBYIOIIHUX B PEAKIIUU BEUIECTB, TEIJIOBOT0 3 (HeKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUs1 MaCChl BEIIECTB, PEBPALLEHUS U COXPAHEHUS SHEPTHH;
c(hOpMUPOBAHHOCTh YMEHUW COONIOJATh MPaBHA TOJb30BAaHUS XUMHUYECKOW TMOCYION WU
abopaTOpHBIM O0OpPYAOBaHUEM, a TAaKXKe MpaBUiia OOpAIICHHs] C BEMIECTBAMU B COOTBET-
CTBUU C UHCTPYKIUSIMH IO BBITTOIHEHUIO JTa00PaTOPHBIX XUMUYECKUX OMBITOB;
c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBIMOJIHATH XUMHYECKUN AKCIIEPUMEHT (pas-
JIO’)KEHHE TIEPOKCHIA BOJOPOa B MPUCYTCTBUH KaTalln3aTopa, OMpeaesieHne Cpeibl pacTBO-
POB BEIIECTB C TOMOIIIBIO YHUBEPCATHHOTO HHIUKATOPA, BIUSHUE PA3IMUHBIX (PaKTOPOB HA
CKOPOCTh XUMHUYECKON pEeaKIMH, PeakiM¥ WOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMu Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIICHHE YKCIIEPUMEHTAIb-
HBIX 3a/1a4 1o TeMaM «Metauie» u «HeMeramisl») B COOTBETCTBUH C MPAaBUIIAMH TEXHUKH
0e30MmacHOCTH MpU OOpallleHWH ¢ BEleCTBAaMH U J1a00paTOpHBIM OO0OpYIOBaHUEM, MPE.-
CTaBJISTh PE3yJbTAaThl XUMUUYECKOTO IKCIEPUMEHTa B (hOpME 3aliCH YpaBHEHUU COOTBET-
CTBYIOIIUX peakiuuii U GopMyIupOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;



e chopMHPOBAHHOCTH YMEHHI KPUTHUYECKU aHATH3UPOBATh XMMHUYECKYIO0 WH(pOpMaIHIo, mo-
JTy4aeMyl0 U3 pa3HbIX UCTOYHHMKOB (CPEICTBAa MAacCOBOIl KOMMYyHHKauu, MHTepHeT u apy-
rux);

e chopmHupoBaHHOCTH YMEHUI COOIIOAATH MpaBUiIa IKOJIOTUYECKH 11eJ1eco00pa3HOro moBeje-
HUS B OBITY U TPYJIOBOM AESITENBHOCTU B LIETSX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIO-
el MpUPOAHON Cpelbl, OCO3HABATh OMACHOCTbH BO3/EHUCTBUS HA >KMBBIE OPraHU3MBI ONpe-
JeNEHHBIX BEIECTB, MOHUMasi cMbica nokazarens [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIICHUS U IPEIOTBPAIICHUS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

e It OOy4YarOUIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHUE MPUMEHSTh 3Ha-
HUs 00 OCHOBHBIX JOCTYIHBIX METOJ1aX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMUIA;

® IS CIENbIX U CIA0OBUAAIIMX O0yJarOIUXCS: YMEHUE HCIOIb30BaTh PEIbEPHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis st 3anvucu XuMu4eckux Gopmyi.

V. TemaTn4yeckoe NJIAHNPOBAHME € YKA3aHHEM KOJIUYECTBA aKaIeMHUYeCKHX YaCOB, 0OTBO/IH-
MBbIX HA OCBOEHHE KAKI0i TeMbl Y4e0HOr0 npeaMera « XuMus»

10 KJIACC
(1 gac B Hepemnto, Bcero 34 yaca)

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue

Ne (undposbie) 00-
pa3aesioB M TeM KonTpoabubie IIpakTuueckue
n/n Bcero pa3oBaTe/bHbIe

NPOrpaMMBblI padoThI paboThI pecypebl

Paznen 1.TeopeTnyeckne 0OCHOBBI OPraHM4YecKOH XMMHUU

IIpeamer opranu-
YECKON XUMUH.
Teopus crpoenus
OpPraHUYECKUX
coeTMHEHMH A.
M. bytieposa

11

Hroro no paszneny 3

Paspnen 2.YriaeBogopoanst
[IpenenbubIe yr-

2.1 JIEBOJIOPOJIBI — 2 POIII

aJKaHbI

Henpenensubie
YTIEBONOPOBL:
AJIKEHBI, AJIKA/IH-
€HbI, aJIKHUHBI

2.2

Apomarndeckue
YTJIEBOJOPOIBI

2.3

[IpupoaHsbie uc-
TOYHUKH YTJIEBO-
JIOPOJIOB U UX Tie-
pepaboTka

2.4 3 1 POl

Hroro no paszneny 13




Paznen 3.Kuciopoaconepxaiue opranuyeckue coeIMHeHUs1

3.1 Cruptel. denon 3
Anbneruast. Kap-
3. OOHOBBIE KHCIIO- ; 1
ThI. CII0JKHBIE
3upsI
3.3 VriaeBoasl 3 1 POII
Wroro mo pazneny 13

Pa3znen 4.A30Tconepxkamme OpraHudecKue coe{uHeHust

41 AMuHBI. AMUHO- 3 POIII
KHUCJIOTHIL. benku

Uroro mo pazneny 3

Pa3zgen S.BbicokoMOJIeKYJISIPHbIE COCAUHECHUS

51 ITmactmaccel. Ka- 5 1 POIII
yuayku. Bosokna

Wroro mo pazneny 2
OBIIEE KOJIMYE-
CTBO HACOB I1O 34 3 2
I[TPOTPAMME
11 KJIACC
(1 gac B Henemnto, Bcero 34 yaca)
KosmuecTBo yacos DJIeKTPOHHbIE

HanmeHnoBanue
Ne (uu¢possbie) 00-

pa3ieyioB U TeM Konrtposbnubsie IIpakrunuyeckue
n/n Bcero pa3oBaTe/bHbIe

NMpOrpamMMbl padoThI padoTshI

pecypcsl

Paspnen 1.TeopeTrnyeckne 0CHOBbI XUMHH

Crtpoenue aTo-
MoB. [lepronnue-
CKuii 3akoH u ITe-
puoanyYecKas Cu-
cTeMa XUMHYe-
CKHX 2JICMCHTOB
. . Mennenee-
Ba

11 3 PoII

CrpoeHnue Benie-
1.2 ctBa. MHOTOOOpA- 4 PoOII
3H€ BELIECTB
XUMHUYECKHUE pe-
aKLHU

13 6 1 1 POII

Hroro no paszneny 13

Paznen 2.Heoprannueckasi XuMus




2.1 Meramibl 6 PoOII
2.2 Hemeranmist 9 1 POII
CBs13p HEOpPraHU-
2.3 YECKUX U OpraHu- 2
YECKHUX BEILECTB
Utoro no pazneny 17
Paszpnen 3.Xumus u xKu3Hb
3.1 XUMUS U )KU3HD 4 1 PoII
Uroro no pazneny 4
OBUIEE KOJIMYE-
CTBO YACOB 11O 34 3 3
I[MPOT'PAMME
Ipunosxcenue x PIIVII
KanennapHo-temaTnyeckoe njiaHUPOBaHHE
10 KJIACC
Ne Paszpnen Tema ypoka or DJIeKTPOHHbIE
(uu¢posbie) 00-
pa3oBaTe/ibHbIE
pecypcesl
1 | Paznen 1.Teoperuueckue | [Ipeamer opraHnueckoit Xumuu, e€
OCHOBBI OPraHHYeCKOM BO3HUKHOBEHUE, pa3BUTHE U 3Haue-
xumum (3) HHE
2 Teopust CTpOEHUSI OPraHMUECKUX
coenuaeHuit A. M. Bytneposa, e€
OCHOBHBIE TTOJIOXKEHUS
3 [TpencraBienne o Kiraccupukaum POIII
oprannveckux pemiects. Homen-
KJIaTypa (cucTeMaTruyeckas) U Tpu-
BUAJIbHBIC HA3BaHUS OPTaHHUUECKUX
BEIIECTB
4 | Pa3men 2.YrjeBoaopoabl | AJKaHBI: COCTaB U CTpoeHue, romo- | ®I' POII
(13) JIOTUYECKUH s
5 Mertan u 3TaH — npocTenIe PoOII
MPEJICTABUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOM- PoOII
CTBa
7 OTHUJIEH U MPOMUJIEH — MPOCTEH-
1K€ TIPEACTaBUTENHN AJIKEHOB




[Tpaktuueckas padora Ne 1. «Ilomy-
YCHHE ITUJICHA U U3yYEHUE €TO
CBOMCTB)»

or

POII

Anxanuensl. byraguen-1,3 u me-
tunoyraaueH-1,3. [lonyyenue cun-
TETUYECKOI0 KayuyKa U pE3UHbI

10

AJIKHHBI: COCTaB U 0OCOOEHHOCTHU

CTPOEHUS, TOMOJIOTUYECKUI PSI.

AneTuneH — npocTermui npe-
CTaBUTEIb AJIKUHOB

POLI

11

Bbluncnenus no ypaBHEHUIO XUMH-
YECKOM peakuu

POLI

12

Apenbl: 6eH30.1 1 ToTyoJ1. TokcHy-
HOCTb apEHOB

POLI

13

I'eneTnueckas cBsI3b YIJI€eBOJ0pPO-
J0B, IPUHAAJICKAIINX K pa3JIMYHbIM
Kj1accaM

POLI

14

[TpupoaHbIE HCTOYHHUKH YTIIEBOIO-
POJIOB: IPUPOIHBII ra3 U MOIYTHHIC
He(TAHBIC Ta3bl, HE()Th U MPOITYKTHI
e€ mepepaboTKH

or

POLI

15

[TpupoaHbIE HCTOYHHUKH YTIIEBOIO-
POJIOB: TIPUPOTHBIN T'a3 U MOy THHIC
He(TsAHBIC ra3bl, He()Th U MPOITYKTHI
e€ mepepaboTKn

or

POLI

16

KonTponbnas pabota Ne 1 1o pas-
Jeny «YTIeBOJOPOIAbD)

or

POLI

17

Pasznen
3.Kucaopoacoaep:xamiue
OpraHuYecKue coenHe-
Hus (13)

[IpenenpHbIE OAHOATOMHBIE CITUP-
TBI: METAHOJI U 3TaHoJI. Bogopoanas
CBSI3b

POLI

18

MHoroaToMHEbIE CIIUPTHI: 3THU-
JICHT'JIMKOJIb U TTIMHCPUH

POLI

19

deHomn: cTpoeHUE MOJIEKYJIbI, HU-
3UYECKHEe U XUMUYECKHE CBONCTBA,
IIPUMEHEHNE

POLI

20

Anpaeruasl: GpopMabAeTu U ale-
TanbAerua. ALETOH

PoII

21

OaHOOCHOBHBIE MPEIENIbHbIE Kap-
OOHOBBIE KUCIIOTHI: MypaBbHHAS U
YKCYCHasl

PoII

22

[TpaxTuueckas padota Ne 2. «CBoii-
CTBa PaCTBOPA YKCYCHOM KUCIOTBDY

or

POII

23

CreapuHOBas U OJIEUHOBAsL KUCIIO-
ThI, KaK IPEJCTaBUTENN BBICIINX
KapOOHOBBIX KHUCIIOT

POII

24

Mpia Kak COJM BBICITUX KapOOHO-
BBIX KHCIIOT, UX MOIOIIEE ACHCTBHUE

PoOII

25

CrnoxHnble 3(hUpbl KaKk TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIO’KHBIX 3(pupoB

POII




26

JXupsl: rusponus, npuMeHeHue,
Ouosioruueckast poJib )KUpPOB

POII

27

Baxuelimne npeacTaBuTeNu: Iiko-
K03a, (ppyKTO3a, caxaposa

YFJ'IeBOI[BII COCTaB, KJ'IaCCI/I(i)I/IKaI_II/IH.

POLI

28

Kpaxman 1 nemnrosnos3a Kak npu-
POJHBIE MTOJIUMEPBI

PoII

29

Konrponsnas padora Ne 2 no pas-
neiy «Kucnopojaconepxamiue op-
TaHUYECKUE COCINHCHUS

or

POl

30

Paznen

4.A30TCoepIKaIue op-
raHn4yecKue coenHeHHUst

(©)

AMHHBI: METWJIAMHUH U aHUJIHMH

POLI

31

AMUHOKHUCIOTHI Kak aMm(pOoTepHbIe
OpraHUYEeCKHUE COCAUHEHUS, UX
ouonoruyeckoe 3Hauenue. [lentu-
JTBI

POLI

32

benku kak mpupoHbIe BEICOKOMO-
JIEKYJISIPHBIC COCAMHEHUS

POLI

33

Pa3zpen

OCHOBHBIE TTIOHATHUS XUMHHU BBICO-

5.BbicokomoiieKy/IsipHbIe | KOMOJIEKYJSPHBIX coequHeHuid. Oc-

coeqnHeHu (2)

HOBHbBIE€ METO/Ibl CUHTE3a BBICOKO-
MOJIEKYJISIPHBIX COEIMHEHU.
IInacTmaccel, KaydyKHd, BOJIOKHA

POl

34

KonTponbnas pabota

or

11 KJIACC

Pa3nen

Tema ypoka

or

DJICKTPOHHBIE
(uudpoBbie) 00-
pa3oBaTeJibHbIE

pecypchl

Pazgen
1.Teoperuueckue
ocHOBBI xumnu (13)

XUMHUYECKUH dJ1eMEHT. ATOM. DIIEK-
TPOHHAs KOH(PUTYypaIrs aTOMOB

POLI

[Iepnonnueckuit 3akoH u [lepuonnue-
CKas CUCTEMa XUMHUUYECKUX JJIEMEHTOB
. . MeHneneeBa, ux CBA3b C COBpE-
MEHHOU TEOpHUEN CTPOCHUS aTOMOB

or

PoII

3aKOHOMEPHOCTH U3MEHEHHS CBOVICTB
XUMHUYECKUX AIIEMEHTOB U UX COEJIUHE-
HUU I10 TpyMIam U nepuojam. 3JHaueHue
MEePUOANYECKOT0 3aKOHA U CUCTEMBI XH-
mudeckux demeHnToB .M. Menaeneena
B Pa3BUTUU HAyKU

POII

Crpoenue BeniecTBa. XuMHUUYECKast
CBA3b, €€ BUJIBI, MEXaHU3MbI 00pa3oBa-
HHS KOBAJIEHTHOM CBsA3U. Bonoponnas

or

POII




CBs3b

BanentHOCTB. DNeKTpOOTpULIATEIb-
HocTh. CTeneHn okucieHus. Bemecrsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTPOCHUS

POII

ITonsaTne o nucnepcHbIx cucremax. Me-
TUHHBIE U KOJJIOUJHBIE PacTBOpPHL. Mac-
COBas 10JI1 BELIECTBA B PACTBOPE

PoII

Knaccudukanms 1 HOMEHKIaTypa Heop-
raHm4yecKux coequHeHuu. I'eneTnaeckas
CBSI3b HEOPraHMYECKUX BEILIECTB, pa3-
JIMYHBIX KJIACCOB

POLI

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XU-
MHUU. 3aKOH COXPAHEHHUS MacChl BE-
LIECTB; 3aKOH COXPAHEHUs U IIpeBpallie-
HUs DHEPTUM IIPY XUMUYECKUX PEAKLUAX

POLI

Ckopoctb peakiuu. O6paTuMble peax-
1. XMMHYECKOE paBHOBECHE

POl

10

[IpaxTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XU-
MHYECKON PEAKIIUN»

or

POl

11

OnexTpoautuyeckas auccouuanus. [lo-
HATHE O BOAOPOIHOM Mokazarene (pH)
pactBopa. Peakiiuu moHHOTO 0OMEHa.
IMunponu3 opraHYecKUx ¥ HEOpraHuyve-
CKHX BEIIECTB

POl

12

OKUCINTENHEHO-BOCCTAHOBUTEIBHBIC PE-
akuuu. [lonarue 06 ameKkTposnse pac-
TJIABOB U PACTBOPOB CoJei

or

POLI

13

KonTponbnas padorta Ne 1 o pazneny
«TeopeTnyeckre OCHOBBI XUMHUU

or

PoII

14

Paszpnen
2.Heopranunyeckasi
xumus (17)

Mertaiuel, ux nosioxenue B [lepuognye-
CKOH cHCcTeMEe XUMHUYECKUX JIEMEHTOB
J1. . MenneneeBa 1 0COOEHHOCTHU CTPO-
eHust aToMoB. O01ue pusnueckue cBoii-
CTBa METAJUIOB

PoII

15

CniaBbl METaIOB. DIEKTPOXUMUYE-
CKMM psJl HAIPSHKEHUM METAJIIIOB

POLI

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX Me-
TaJUI0B (HATPHUH, KaJIuil, KaJIbI[Ui, Mar-
HUM, aTIOMUHHAK ) U UX COCTMHCHUN

POLI

17

XHWMHYECKHUE CBOMCTBA XpOMa, MEIH U
HUX COeIUHEHUN

POII

18

XuMHUYecKre CBOMCTBA IIMHKA, JKeje3a U
UX COCIMHEHNH

PoOII

19

[IpakTuyeckas pabora Ne 2. "Perienue
9KCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«Meramae"

or

PoOII

20

Hewmeramnsl, ux nonoxenue B [leproan-
YECKOM CUCTEME XMMUYECKUX JJIEMEHTOB

PoOII




J1. 1. MenneneeBa 1 0COOCHHOCTH CTPO-
CHHUA aTOMOB

21

®du3nyecKre CBOMCTBA HEMETAIUIOB. AlJl-
JOTPOIHUS HEMETAIIOB (Ha pUMeEpe
KHCJIOpOJia, cepbl, hocdopa U yriaeposa)

or

POLI

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
U UX COCOUHEHUN

PoII

23

XuMUYecKue cBOKCTBa a30Ta, hocodpa
U UX COEOUHEHUN

POl

24

XHUMHUYECKUE CBOMCTBA YIIIEpOAa, KpEM-
HUSI U UX COEIMHEHUM

PoII

25

[IpuMeHeHNnEe Ba)KHEUIINX HEMETAIIOB U
HUX COEIUHEHNN

or

PoII

26

O0001IeHrEe U CUCTEMATH3AIMs SHAHUH
no teMe «Hemetamiery. Beraucienus 1mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHYCCKHUE PACUETHI

or

POLI

27

[IpakTuueckas padborta Ne 3. «Pemienue
AKCIEPUMEHTAIIBHBIX 337124 110 TEME
"Hemerannsl"»

or

POLI

28

KonTponbnas padorta Ne 2 mo remam
«Metamney u «Hemetamin

or

PoII

29

HeopFaHI/I'-IGCKI/Ie N OPraHUYCCKHEC KUC-
JIOTHI. HeopFaHI/I‘IeCKI/IC U OpPTraHUYCCKHUC
OCHOBaHUs

POl

30

AMoTepHbIe HEOpraHUYECKHe U Opra-
HUYECKHE coequHenus. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB

POLI

31

Paznea 3. Xumus n
KU3Hb (4)

Posnb xuMum B obecrieueHNH SK0JI0rude-
CKOI1, SHEpreTU4ecKon U MUILEeBoi 0e3-
ONACHOCTH, PA3BUTUU MEIUIIVHBI

POLI

32

[IpencraBienust 06 00X HAYYHBIX
MIPUHLIMIIAX POMBIIUIEHHOTO MOTyYe-
HUS BaXKHEHIITNX BCIIIECTB

PoII

33

UYenosek B MUpPE BELIECTB U MATEPUAIIOB.
XHMHS U 310pOBbE YEIIOBEKA

POLI

34

KonTponbHas pabora

or

POII
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