MYHUIUNAIEHOE OFOJKETHOE 001IIe00pa30BaTEILHOE YUPEKICHUE CPEITHSSA
obmeobpaszoBarenbHas mkoaa Nel4 r. Kamenck-IlaxTuHckwmii

PACCMOTPEHO
pykoBoautesnb MO
€CTECTBEHHO-HAyYHBIX
JUCLIATIIINH

Kpasuenko 10.B.

[TpoTokomn Nel
ot 29.08.2024 .

COI''TACOBAHO

3aMECTUTENb AUpeKTopa no Y BP

Cunopona XK.A.

ot 29.08.2024 r.

PABOYAS ITPOI'PAMMA

YTBEPX/IEHO
nupektop MBOY COIII Nel4

TarapunoBa M.A.
[Tpuxa3 Nel192 on
o1 29.09.2024 r.

y4eOHoro mpeamMera « XuMHs»
JUTSI CpeTHEro 001Iero 0opa3oBaHus
Cpoxk ocBoenust: 2 roga (10-11 kmacc)



MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XuMUM Ha YpOBHE CpeIHEro 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (erepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DepepaqbHOM TOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konnuenuuu nmpernonaBanus yaeOHOTO IpeaMeTa
«Xumusi» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit depepannn, peaqn3yomnux OCHOBHBIC
o0Opa3oBaTesibHble IPOrpPaMMbl, 1 OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCHUTAHUS B
Poccutickoit ®enepannu Ha nepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY II0OJIX0/10B K pa3paboTKe MpOorpamMMBbl [0 XUMHUH, K OIPEACTICHUIO 00IIEeH CTpaTerun
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUSI OOYUYAIOIIMXCS CPEACTBAMHU y4eOHOro mpeaMera «XUMHs»
st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIeNTyanbHbIe mojoxenuss @I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMs, Pe3yJIbTaTOB OOYUYEeHHS U TPeOOBAaHUN K YPOBHIO
MOJATOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIINM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH!, MPUCYIIUX LEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOLICH KyJIbTyphl YellOBEeKa, a
TaK)Ke JKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHON cpere.
Peanusyercs xumuueckoe oOpa3oBaHHEe OOyYarONIMXCS Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHUs CPEeACTBAMU y4eOHOTO mpeaMeTa «XUMHUA», COAepKaHue U TIOCTPOCHUE KOTOPOTO
OTIpeNieNIeHbl B MPOTrpaMMe 10 XUMHHM € Y4€TOM cHenu(puKy HayKd XHMUH, e€ 3HAuCHHs B
MO3HAHUM MPHUPOJBI U B MaTepUAIbHON JKM3HU OOIIECTBA, a TaKKe C yuy€TOM OOIIMX Lened u
INPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpeIHEro oOIero
oOpasoBanus B Poccuiickoit @denepannu.

XuMHS KaK 3JI€MEHT CHUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMupOBaHHE PALlMOHATIEHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYKaroleM MUpPE KaK O €UHCTBE MPUPOJIBI U YeNIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3auMOIEHCTBYs C IPYTUMH €CTECTBEHHBIMU HAyKaMU, XUMUS CTajla HEOTheMJIEMON
YacThI0O MUPOBOM KYJIBTYpbl, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TPyJa M >KU3HU KaXI0TO
yieHa ooOmiectBa. CoBpeMeHHass XHMMHUSI Kak HayKa CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJIOTMIl HalpaBjieHa Ha peuleHHe TII00AIbHBIX Mpo0JeM YCTOWYMBOTO pPa3BUTHUA
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, MTUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBMM ¢ 0OmIMMM LEISIMM M TNPHHLIUIAMH CpEeIHEro oOImiero odpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYy4YaloluXcCsl, HEOOXOAUMYIO MM MJist
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  pefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
XUMU» 1 «OO01Iasi 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX
SIBIISIFOTCS] OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPTaHUYECKOH XUMUH (C BKIIOYCHUEM
3HAHWI U3 00IIeH XUMHH ) M OpraHndecKor XuMun. @opMUpoBaHUE TAHHON CUCTEMbI 3HAHUN MPU
M3YYEHUU TpeaMeTa 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOTOO0Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Ias 1 HeopraHuuecKas
XUMUS» chOpMHUpOBaHa B MpOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHUIO
ydeOHOro Marepuana W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPUM CTPOECHHS OPraHUYECKHX COEIMHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IMPEACTaBICHUN O CTPOEHUHU BELIECTB.
Csenenusi 00 M3y4aeMmblX B Kypce BeEIleCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB /10
CJIO)KHBIX OMOJIOTHUECKM aKTHBHBIX COEIMHEHHWH. B Kypce OpraHmdyeckoil XUMHHM MOJY4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHHs TEpPBOHAYAILHEIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIHH.

[Ton HOBBIM yIJiOM 3peHHusi B Ipeamere «XuMHS» 0a30BOTO YpOBHS paccMaTpUBaeTCs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuanl Hu
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mias 1 HEeOpraHWyecKass XUMHUS» 00yJarolUMCs MPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOAOJOTMYECKHX IO3ULUH,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHME (YHKIMI 3TOro 3akoHa — OT oO0oOImaromei o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BAKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHNH, a TAK)KE 0 XMMUUYECKUX PEAKIMAX, UX CYLIHOCTU U 3aKOHOMEPHOCTSAX IPOTEKaHUs
gononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu COJEpXk aHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHYECKUA M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poib B IMO3HABaTENIbHONW U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHSI K IIPOLIECCY
TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPoOJieMaX, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIENI0BATENbCKUX 3a1ad. B 1enoM conepkanue
yueOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHsSI OPHEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMaHUSI PUIOCO(PCKUX UAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHMYecKOro Mupa, oOyCIIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJIECHUI MYTEM IKCIIEPUMEHTA
U pELICHHS NPOTUBOPEUYUN MEXKIYy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane penienus 3a1a4 BOCIIUTaHMS, Pa3BUTHS U COLMATM3ALNN 00YyYaIOIINXCS IPUHSATHIC
IPOrpaMMOM MO XUMHHM NOAXOABl K OIPENEICHHUIO COJAEP)KAaHUS U IOCTPOEHHUS IpeaAMeTa
MpeayCMaTpuBalOT (HOpMUPOBAHUE YHUBEPCATBHBIX YUYCOHBIX NEHWCTBHM, MMEIOIMX 0a30BOE
3HaYeHWe [UId PA3JIUYHBIX BHJIOB JEATENBHOCTH: pEIIeHUs MpodiieM, MOMCKa, aHalIW3a u

3



00paboTkn wHOpMaIMK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEILCKOM IeATEeHHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTtuke npenomaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK 1
Ha YpOBHE CpeHEro 00111ero o0pa3oBaHusl, PHU OMPEIEIIEHUN COJepKATEIbHON XapaKTepUCTUKU
Hene W3ydeHHs I[peiMeTa HampaBlIeHHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPaJAUIIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHMYECKOW HAayKHM Kak oOO0JaCTM COBPEMEHHOIO
€CTEeCTBO3HAHUS, TPAKTUYECKOH AEATEIHHOCTH YellOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOMYECKON TOUKH 3PEHHUS TaKOW MOJXO0M K OMPEACIICHUIO EIeH N3Y4YEHUs
IpeaMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs mpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (GOpMHpPOBaHHE CHCTEMbl XWUMHUYECKMX 3HAHWM KaK BaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
NOHMMAaHHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HayYHBIX METOJaxX MO3HAHMS BEIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX JJisi MMPUOOPETEHUs YMEHUN OPUEHTHUPOBATHCS B
MUpE BEILIECTB U XMMHYECKHX SBJICHUH, HIMEIOIINX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJECHHEM U
OOBSICHCHHMEM XUMHYECKOTO DJKCIIEPUMEHTA, COOJIFOJCHHUEM TIpaBUl  0€30I1acCHOTO
oOpalleHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNiel U 3a7a4 U3Y4YCHHsI MPEeaMeTa B
IporpaMMe 1o XUMHUK YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU PUOPUTETAMHU B
cucreMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoJaBaHUN XUMUHU B OOJIBIIIEH CTEIICHH
oTHaéTcsl MPEANOYTeHUE MPAKTUIECKON KOMIIOHEHTE COJiepKaHusl 00yueHMsl, OpPUEHTHPOBAHHOM
Ha TOATOTOBKY BBIIYCKHHKA 00Ie00pa3oBaTeIbHON OpraHU3alliy, BIaJCIOIIero He HabopoMm
3HaHUH, a (PYHKUMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHUSMH aKTHBHOIO
MOJTyYEHUs 3HaHUN U PUMEHEHUS X B PEATbHON KU3HU JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ aTuM mpu uW3ydeHWHM mnpeaMmera «XUMHS» JOMHUHHUPYIOIIEE 3HAYCHHE
NPHOOPETAIOT TaKWe IeNN U 3a7a4uH, KaK:

ajanTtanus o0yJaromuxcs K yCIOBUSAM IMHAMUYHO Pa3BUBAIOIIErocs MUpa, GOpMUPOBAHHE
UHTEJJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHH B KOHKPETHBIX >KU3HEHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHEe y OOYYAIONMIUXCS KIIOUEBBIX HAaBBIKOB (KIFOUEBBIX KOMIIETEHITUN),
UMEIOLINX YHHUBEpPCAIbHOE 3HAUECHUE JJISl Pa3IMYHBIX BUJIOB JI€ATEIbHOCTH: PEHICHUS MTPOOIeM,
NIOWCKa, aHalu3a ©U 00paboTKM WHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMHUU, a TaKXKe JUIS OICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPeady;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, NHTEIEKTYAIbHBIX H TBOPYECKHX CIOCOOHOCTEH
00yYaromuxcs: CIocOOHOCTH CaMOCTOSITEIBHO TNPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C >KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
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TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4yHO-TIONYJISpHON HH(DOPMALIUY XUMUYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUYAIOIIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHME Y 00y4Jaromuxcst yOe:KAEHHOCTH B TYMaHUCTHYECKOW HAIIPABICHHOCTH XUMHH,
e BaKHOW pOJM B PEUICHUU TITOOAIBHBIX NpOOJIeM palMoOHAIBFHOTO MPHUPOIOIOIB30BaAHMS,
MOTIOJHEHUSI SHEPTreTHUYECKUX PECypCOB M COXPaHEHHs] MPUPOIAHOTO PABHOBECHUS, OCO3HAHUS
HEO0OXOIMMOCTH OEpPEKHOTO OTHOIIICHHSI K TIPUPOJIE U CBOEMY 370POBBIO, a TAK)KE TPUOOpETEHUS
OIbITa UCITOJIB30BAHUS ITOJTYUCHHBIX 3HAHUHU AJId IPUHATUSA TPAMOTHBIX pGH_IeHI/Iﬁ B CUTYyaludXx,
CBsI3aHHBIX C XUMHNYCCKNUMU ABJICHUSIMU.

B yueOHOM mmaHe cpegHero o0Imero oOpa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAyUHbIE TPEAMETHI».

OO1m1ee 4nCiio 4acoB, OTBEACHHBIX JUIA M3Y4YCHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero oopaszoBanusi, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenio), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOH XUMHUHU

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (OPMYNBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o knaccudukau opraHUIeCcKuX BemecTB. HoMeHKIIaTypa OpraHnyecKux
coequHEeHUH (cucTeMaTudeckas) U TpPUBHAbHbIE HA3BaHUS BaKHEHIIMX [TPE/ICTaBUTENEH KI1acCOB
OpPraHWYECKHUX BEILECTB.

DKCIepUMEHTaIbHbIE METOAbl M3YUEHHS! BEIIECTB M WX MPEBPALIECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPAIEHUIO OPTAaHUYECKUX BEILECTB MPU HAarpeBaHuU (IJ1aBieHue, 0OyriIuBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYeCKMM psa. MeTaH M 3TaH — NpocTeHIne
MPEJICTAaBUTENN AJIKAHOB: (PU3NUECKHE U XMMUUECKHE CBOMCTBA (peaKIK 3aMEeIIeHUs U TOPEHHUS ),
HAaxO0’KJICHUE B IPUPOJIE, IOJYYCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psil. DTUIEH U MPOMUJIEH — MpoCcTeuine
MPEICTABUTENIN AJIKCHOB: (DU3MYECKHE W XWMHUYECKHE CBONCTBa (pPEakiUu TUIPUPOBAHMUS,
raJIOreHUPOBAHMUSI, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHe U TPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKHE
cBoMcTBa (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psiaA. ALCTUIICH —
MIPOCTEHUININIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJydYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MUYECKHE U XUMUYECKHE CBOWMCTBA (peaKIuu
raJlOreHUPOBaHUS MU HUTPOBAHMS), MOJIyYeHHE W MpPUMEHEHHE. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUPOSanUsl U HUMPOBAHUs), NOJyYyeHue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBA3b MEXIYy YIVIEBOJOPOJAMH,
MIPUHAJICKAUMH K pa3InYHbIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOIOPOAOB. [IpUpoaHBIi ra3 M MOMyTHBIC HEPTSIHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CriocoObl nepepadoTKu He(TH: EPEroHKa, KPEeKHHT (TEpMHUUECKUH,
KaTaJIMTUYECKHi), mmposn3. [IpomykTel mepepaboTku  HEPTH, HUX NPUMCHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib M MPOAYKTHI €ro NepepadoTKH.

DKCIEepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOW peakiuu (Maccel, 00BEMa, KOJIMYeCcTBa
MCXOJ/IHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOAHBIX BELIECTB WM MPOIYKTOB PEAKIUN).

Kuciopoacoaep:kamme oprannueckue coenHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOI M 3TaHOIN: CTpPOEHHUE, (U3NUecKue U
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BonopoiHbie CBSA3M MEXy MOJIEKYJIaMHi CIUPTOB. JleficTBUE MeTaHoa U 3TaHoIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHEe, (u3nueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METallIaMHi, Ka4eCTBECHHAs pEaKIIUsI Ha
MHOIOaTOMHBIE CcHUpPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riaunepuHa u
STUJIEHTJIUKOJIS.

®DeHoJT: CTPOCHHUE MOJIEKYJIBI, ((U3NUECKUE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTH (eHOIIa.
[Ipumenenue peHomna.

Anpnerunsl M Kemouwvl. DOpManbIeruj, aueTaubAeTHA: CTpOCHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCICHHUS W BOCCTAaHOBJICHUS, KaYECTBEHHBIC PEaKIUu),
MOJIy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, PU3nIecKre U XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJTacca KUCIIOT, PEaKIus
stepuukanmm), MoiydeHne U mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE NCUCTBUE.

Crnoxnble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorudeckas posb KUPOB.

VYrneBonpl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, M- U Mmojucaxapusl). [mroko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJICKYJBI, (U3NYECKUE M XHUMHYECKHE
cBoiicTBa (B3aumozeiictue ¢ ruapokcuaom meau(ll), okucinenue aMMuadHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHUE, OpOXEHUE TIIIOKO3bI), HAXOXKACHHE B NPHUPOJAC, NMPUMECHCHHE,
ouonornueckas poib. DorocuuTe3. PpykTO3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHre Kpaxmaia U LeJUTI0I03bI.
®dusnueckue U XUMHUYECKUE CBOMCTBA KpaxMaia (TUIpOIu3, KaueCTBEHHAs! PEaKkIus C HOJAO0M).

OKCIIEpUMEHTAIbHbIE METO/Bl W3y4Y€HHUs BEUIECTB W MX MPEBPALICHUN: NPOBEJICHHUE,
HAOJIIO/ICHUE U OINHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaoMm wmeau(ll)), mMHoroaToMHBIX
cupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), ampaerunmoB (okucieHue
aMMHaYHBIM pacTBopoM okcuga cepedpa(l) u ruapoxcunom meau(1l), B3aumoaeicTBue kpaxmana
C M0JIOM), IPOBEJICHNE MTPAKTUUECKONU PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Bbuncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
MCXOJIHOTO BEIIECTBA WJIM MTPOJYKTA PEAKIINH [0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckiue COeTMHEHN.

AMUHOKHUCIOTH KaK aM(OTEepHBIE OpraHuveckue coenuuenus. Ousndeckrne 1 XUMUIECKUE
CBOICTBAa aMUHOKHUCIOT (Ha MpuMepe IIHIKMHA). bHojormueckoe 3HaUeHHE AMHHOKHCIOT.
IMenTuael.



benku kak npupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIIuy Ha OCJIKH.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB M MX IpEeBpalleHuil: HaOIoAeHue u
ONKCaHHE JEMOHCTPALlMOHHBIX OIBITOB: JIeHAaTypalus OEIKOB INpU HarpeBaHUM, ILBETHBIE
peakuuu OeNKoB.

BbicokoMoIeKyIsIpHBIE COeUHEHHS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynsapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U TOJIMKOHIEHCALIHSL.

OKCHEpUMEHTAJIHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
0o0pa31aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€d MPU M3Y4EHMM opraHndyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHATHH, Tak H
HOHATUH, ABJISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOme ecTecTBEHHO-HAy4YHbIC TOHATHS: SBJIECHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalIMu3, CHUHTE3, KIacCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HW3MEpEHUeE,
AKCIEPUMEHT, MOJICIIMPOBAHHUE.

®dusnka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, T€J0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, (PU3MUECKUE BETUYMHBI U €IUHHILIBI UX
W3MEpEHMUS.

Buonorus: knerka, opranusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIAEBOABL, KUPHI, DEPMEHTHI).

["'eorpadus: MuHepasbl, TOPHBIE OPO/Ib, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOILUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MaTEpHaIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMudeckuid dmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 000J0YKa.
DHepreTuyeckue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 2eMeHThl. OcoOeHHOCTH
pacnpeneNeHus 3EKTPOHOB MO OPOUTANIsIM B aTOMAax 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(UTYpalKs aTOMOB.

[lepuonnueckuii 3akoH W Ilepuogmueckass cucrema xuMudeckux dieMmentoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHAa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
10 TPYIIaM U NeprogaM. 3Ha4Ye€HUE EPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HETOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBAaJCHTHOMN
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XUMUYECKON CBs3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DNeKTpooTpUlIaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremax. MICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coenHennii. HomeHkaaTypa HeOpraHu4eckux BEIIecTB.
['eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, MPUHAUICKAIUX K PA3IUYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccupukamus XMMHYECKUX peakiuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpAICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Ipunuun Jle [laTense.

OnexrponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, IICIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHs] BEUIECTB M UX MPEBPALLICHUN: JEMOHCTpaIus
tabmun «lleprognyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOMIofeHHe U ONHUCaHWE JEMOHCTPAlMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBLHOTO MHAMKATOPA, PEaKlUu
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTh XUMHUYECKOU PEAKIIM.

Pacuérnbie 3amaun.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUYETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [Tonoxenue HemeTtauioB B [lepuoanueckon cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOGHHOCTH CTPOCHUS aToMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpPe KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KpeMHUs1) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
¢u3nueckue cBoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpPsHKECHUN
METaJJIOB.

XUMHUYECKHUE CBOWCTBA BAXKHEWUIINX METAIOB (HATPUH, KaJWi, KajabIUid, MAarHUM,
ATIOMUHHM, LIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mmue criocoOb! moay4deHus: MeTaluioB. [[puMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJABl H3YyYEHHs BEHIECTB M UX MPEBpAICHU: H3y4YeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HAOIO/ICHUE W ONHCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
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TUJPOKCHUIA aJTFOMUHUSI C pACTBOpPaMU KHUCJIOT U IIEJI0YEH, KaY€CTBEHHBIE PEaKIIMU Ha KaTHOHBI
METAaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miiv 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIINUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00BhEMA, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIMK, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponp xumMuun B 00ecie4eHIH YKOJIOTHYECKOM, SHEPTETHUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTHU MeauLMHBL. [[OHSITHE O HAYYHBIX METOAAX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnenus 06 0OMKX HAYYHBIX IPUHIIUIIAX IPOMBIIIJICHHOTO TTOTYYSHHS BaXKHEHIIINX
BEILIECTB.

YenoBek B MHpE BEHIECTB M MATEPUAVIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEpHalbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPaCKH, CTEKJIO, KE€paMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuUMHS U 3]I0POBbE YEJIOBEKA: MPABHJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparosB,
npaBuja 6€30MacHOr0 MCIOIb30BaHUS IPENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOMN KU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3yueHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 kiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK W MOHSTHUH, SBISIIOIIMXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO01mure ecTeCTBeHHO-HAYYHBIE MIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KIacCHU(pUKalUs, MEePHOJUIHOCTh, HAONIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
WU3MEpPEHHUE, SIBJICHUE.

®du3uKa: Marepus, SHEpPrus, macca, aToM, d3JEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOI,
PaAMOaKTUBHOCTh, MOJIEKYJA, YPHEPTeTUUECKUN yPOBEHB, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIECTBa, PU3NUECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOcHUcTeMa, Ouochepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTAMHHBI, 0OMEH BEIICCTB B OpTraHU3ME.

I'eorpadus: MuHEpalbl, TOPHBIC TTOPOJIBI, ITOJIE3HBIE NCKOMIAEMEbIE, TOTINBO, PECYPCHI.

TexHOMOTHsI: XUMUYECKAs POMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHUaJIoB, CENIbCKOXO03CTBEHHOE MPOU3BOJICTBO, MHIIeBas MIPOMBIIIEHHOCTb,
dbapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  MPOM3BOACTBO  KOCMETHUYECKHX  IIPErnaparoB,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepHaoB, AIEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUHU.
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I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHnaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOY4YalOIIMMUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOM UIsi Pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
IPOrpaMM CPeTHETo 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTypE JHMYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS MPEAMETa « X UMUsD» Ha YPOBHE CPETHETr0 00IIero 00pa30BaHUs BbIIEICHbI
CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH M CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBAILIUU K O0YUEHUIO;

I[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTb M CIIOCOOHOCTH OOYy4aroUIMxcs PYKOBOJCTBOBAaThCS B CBOEH NEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
o0Opa3oBaHuS;

HaJIMYue TPABOCO3HAHUS JKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENTU U
CTPOUTH KU3HEHHBIE TJIaHBI.

JIM9HOCTHBIE PEe3yabTaThl OCBOCHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE YIeOHOM
Y BOCIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUM C TYMAaHUCTHUUECKUMHU, COI[MOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HUJeallaMd POCCHUHUCKOrO TIpa’kJaHCKOro OOIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMamH M MpaBUaMH MOBEIEHUS, CIIOCOOCTBYIOIIMMHU IpolieccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHHS IMYHOCTH 00YYaIOIIHXCS.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XHUMHs OTPaKalT cPOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUYECKON IEATEIHHOCTH 00YyUaoIIUXCsl O peanu3aii IPUHATHIX
B 00IIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUSI O COILMAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU ACSITEILHOCTH MPU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U M03HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPH aHAJIM3E Pa3INIHBIX BHJIOB yUYEOHON AESITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBOXECHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYCCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAYKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOIEHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MMPAKTHUKOB;
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UHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHau3e
uH(GOpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIEC C XUMHUUYECKUMH SBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PEUIECHUs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IIOBEJCHUE U MOCTYNKM CBOMX TOBApUUIEH C MMO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MOHWMAaHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza JKHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHNsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJIOBOM JIESATEIBHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS alKOroJs,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BOoCIUTAHUA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHe B pEIICHWU TMPAKTUYECKUX 3a7ad COIHAIbHOM
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOecCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 0 XUMUH;

YBa)XEHUSI K TPYY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH AeATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBH Iy IbHOM TPAeKTOPUH 00pa3oBaHus, Oyayiien
npodeccuu U pearu3alnnui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IKOJI0OrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH IIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEb;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
palMOHATBHOTO IPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
NESATENIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBLHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;
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NOHUMaHMsl CHeUM(UKA XUMHM KaK HayKH, OCO3HaHMs €€ poiu B (HOPMHUPOBAHUU
palMoOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKa, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHnH MpodIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS,;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBHWIM3AalMU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUabHOU
KYJIBTYpPBI, PEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPTeTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUITMHBI,
00€CIeyeHN! YCIIOBHM YCIIEIIHOTO TPYya U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUI OKpY’KAalOIIEro MHUpa M IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS Ul peleHHs TpolieM
B PEAJIBHBIX )KMU3HCHHBIX CUTYALHX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTHBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMH;

UHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3JInYHbBIX cepax NpoecCHOHATbHOM AeITeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS yd4eOHOro mpeaMeTa «XWMHS» Ha YpOBHE
cpemHero o0mero o0pa3oBaHus BKIIFOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MeXMmpenMeTHbIe) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIIHNE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crielu(UKy METOJIOB TIO3HAHMS, UCITOIh3YEMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIICCTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTeMa, Hay4YHbIW (DAKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCIEA0BaHNE, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone GopMupoBaHHe (YHKIMOHATLHOW TPaMOTHOCTH |
COIMAJILHOM KOMITETECHITUH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOyYaIOIIUXCS  WCIOJb30BaTh  OCBOGHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4deOHbIE ACWCTBUS B I03HABATEIbHOH H
COLMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJIAJACHHE YHUBEPCAIBHBIMU yUCeOHBIMU
IIO3HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu peI‘y.HSITI/IBHBIMI/I I[eﬁCTBHHMH.

OBi1aeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MpPOOJIEMy, BCECTOPOHHE e&
paccMmaTpuBarth;

OHpeI[eJIHTB noeian ACATCIbHOCTU, 3aJaBas HapaMeTpH nu KpI/ITepI/II/I X AOOCTHUXKCHHA,
COOTHOCHTB Pe3yJIbTaThl ACITCILHOCTH C TIOCTABJICHHBIMU IICIISIMH;
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UCIOJIb30BaTh MPU OCBOEHUM 3HAHWM MPHUEMBI JIOTUYECKOTO MBILIUICHHUS — BBIIACIATH
XapaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIBbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALIUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

yYCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTL JIOTUYCCKUC PACCYKACHUSA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, ITO aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U NPOTHUBOPEUUSI B paCCMaTPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBHIBOJBI U
3aKIJIIOUEHUS;

PUMEHSTh B IPOLIECCe MO3HAHUS, UCIOJb3YEMble B XUMHH CUMBOJINYECKUE (3HAKOBBIE)
MOJIEJH, IPe0O0Pa30BhIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XUMHU4eckass (GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPelIeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIEC MOJENIbHbIE IPEICTABICHUS JIs
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJI0OB HAYUHOTO IMMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHMS, HCIOJb30BaTh I[IOCTABIECHHBIE U
CaMOCTOSITENbHO C(HOPMYINPOBAHHBIE BOINPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCIACHUA YUYCHHYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIATh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUUYECKON MCCIIEIOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) pabora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB U (HOPM NPECTaBICHUS, KPUTHYECKH OLEHUBATD
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh OMBIT MCIONB30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3INYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (hOpMY TpencTaBiieHus nHGOpMAIuu (CXeMBbI,
rpaduKH, TUarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIA S3bIK B KadeCTBE CpEACTBAa NpU pPaboTe C XUMHYECKOU
uHpoOpMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKkue M MaTeMaTHYeCKUE) 3HAKU H
CUMBOJIBI, (hOpMYIIbI, a00OpeBUATYpPBI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MpeoOpa30oBbhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIIHOCTH.

OBjajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaE€MOM TEMbI B XOJI€ JUAJIOTA W/WUIHM JTUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;
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BBICTYIIaTh C HpE3EHTAIel Pe3ysbTaToOB IO3HABATEIFHON IEATEIFHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anuy y4eOHOro TMpoekTa W (HOPMYNIMPOBATH BHIBOJABI IO pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITyTEM COTIIACOBAHUS MO3UINI B X0/1€ 00CYKACHHUS 1 0OMEHa MHCHUSAMH.

OBJ1aieHNe YHHBEPCATbHBIMH PeryJsTHBHbIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO TO3HABATENBbHYIO AEATEIbHOCTb,
ormpezersist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUIM HPHU BBIMOJHEHWH Y4EOHBIX M HCCIIEIOBATENBCKUX 3a/ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJYyYE€HUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JIEITEIIEHOCTH Ha OCHOBE CAaMOAHAJIN3a U CAMOOICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHUU B MO3HAHUU SBJICHUU NMPHUPOJBI, B (POPMHUPOBAHUN MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [UIsl pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBBIO U
MIPUPOJHOM CpeliE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAaHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolue
HNOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJia, BaJIECHTHOCTb,
JEKTPOOTPUIIATENIHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA O00BEM,  YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNNa, paauKaji, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIINE COSANHEHUSI, MOHOMED, MOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COSMHEHHUS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PDEHYECKUE 3HAHMs, JIEXKAILME B OCHOBE IIOHUMAaHUs
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaXKHEHIIINX OPraHUYeCKUX BELIECTB B OBITY
Y IPAKTUYECKOMN JESATEIBbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MMOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIUE ITOHATUS IIPU OIIMCAHUU COCTAaBa, CTPOEHUS U
MPEBPAILICHUI OPTraHUYECKUX COCTUMHEHU;

c(OpMHUPOBAHHOCTh YMEHHIl HCHOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (POpMYIT OPraHNYECKUX BEIIECTB
Y YpaBHEHUH XMMUYECKUX PEAaKLMH, U3rOTaBIMBATH MOJEIN MOJEKYJ OpPraHUYECKHX BEILIECTB
JUTSL WILTIOCTPALMK UX XMMHYECKOT0 M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HUX COCTaBY M CTPOGHHUIO K OINpEAeiIEHHOMY KiacCy/Tpynme CoeluHEHHH
(YriaeBofopodbl, KHUCIOPOJX W a30TCOACpXKAIUEe  COCIUHEHHs, BBICOKOMOJICKYISAPHBIC
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COCIMHCHMS), N1TaBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OopMaibIeTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CT€ApUHOBAsl KHUCIIOTa, TIIOK03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHsSI OMPEACNSATh BHUJIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COeMHEHUSX (OIMHAPHBIE U KPATHEIC);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYEeCKUX
BemectB A. M. bytiepoBa miis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMMYHBIX MPEICTABUTENEH PAa3IUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJCH, TPOMWICH, areTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, THJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, [eJUT0N03a, AMHHOYKCYCHAas KHUCIIOTa), WJUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKM M MPAKTUYECKOe MPUMEHEHHE
MIPOJIYKTOB MepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHNE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHHUS JIJISl IPUHATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU M
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHM IJIAHUPOBATH U BBIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U U3YUYEHHE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIINN OPTAaHUYECKUX BEIIECTB, IEHATYpaIus OSIKOB P HATPEBAHUH,
[[BETHBIC peaKiuu OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MIaCHOCTH MPU 0OpaIieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YIbTaThl XUMHYECKOIO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHHIl COOTBETCTBYIOUIMX peakuuid u (GopMyaupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeACTBa MaccoBOM mHpopmaru, HTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOJATh TMpaBUia JKOJOTHYECKH IEIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbI U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHBLICHUS U MPEJOTBPAIICHHUS] UX BPEIHOrO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEeKa;
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JUIsi OOyYarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHWA BCIICCTB U XUMHWYCCKUX }IBHGHI/Iﬁ;

JJIs1 CIICTIBIX U CHaGOBI/I,Z[}IH_II/IX 06yanOH_II/IXC}II YMCHHC UCIIOJIb30BATh peﬂbe(bHO-TO‘Ie‘IHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHHS Kypca «OO0mas 1 HeopraHmieckas XUMHUsD OTPaxaroT:

c(hOopMUPOBAHHOCTH MPEICTABIICHUN: O XUMHUECKON COCTABIISIONIECH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XUMHH B MO3HAHUM SIBJICHUM MPUPOJIbI, B (OPMUPOBAHUU MBIILJICHUS U
KyJIbTYpBbl JUYHOCTH, €€ (YHKUMOHAIBHOH TPAaMOTHOCTH, HEOOXOAMMOW JJsi pelIeHHs
NPaKTUYECKUX 3a/lad M HKOJOTHYECKH OOOCHOBAHHOI'O OTHOUICHHS K CBOEMY 3J0POBBIO H
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
HNOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJUIMYECKasl  pelE€TKa, THUIBl XWMHYECKUX  pEakKlMil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT TUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOpPOCTH
XUMHUYECKON peakliii, XMMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHSI AIEKTPOIIUTUIECKON
nuccouuanuu, nepuoandeckuii 3akon Jl. M. MenpgeneeBa, 3aKOH COXpaHEHHs] MACChl BEILIECTB,
3aKOH COXpaHEHUs M MPEeBpallleHUs SHEPTUU MPU XUMHUYECKHX PEaKlMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAIIUE B OCHOBE IOHHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH M 0€30MacHOM HCHOJb30BaHUU Ba)XKHEUIINX HEOPTaHMYECKHUX BEIIECTB B
OBITY U IPAKTUYECKON JAESITEIbHOCTU YEeJIOBEKa;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHBIC TPU3HAKU MOHSATUH, YCTAHABINBAThH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS MPH ONMCAHUU HEOPraHMYECKHX
BEILIECTB U UX MPEBPALICHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
¢dopMy BeIIeCTB M YypaBHEHMH XHMHYECKHUX PEAKIMHA, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHHUsS OTAEIBHBIX HEOPraHMYECKHUX BEIIECTB (yrapHbli ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BECTh, HErall€Has H3BECTb, NMUTHEBAas COJA, NMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEEATh BAICHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABAa, BU XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCAUHEHHSX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTMHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPraHMYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle COeIMHEHNUN (IIPOCThIE BEIIECTBA — METAUIBI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenzeneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO () YHKITHH;
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c(OpMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB /], U.
MeHnneneeBa, HCIONb3Ys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB M UX
COEMHEHMH MO nepruoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB, MOJITBEPXKJATh CYIIECTBOBAHHWE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYeCKHMHU BEIIeCTBAMU C TIOMOIIbIO YpPaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUUU IO Pa3IMIHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIoBOMY J(MQeKTy peakuuw,
M3MEHEHUIO CTENEHEH OKUCICHUS 3JIEMEHTOB, 00PaTUMOCTH peaKkli, YIaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPAaBHEHUS PEAKIMHA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEaKIM MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUHU, MOATBEP)KIAIONINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peakuuii ToCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OagaHca ITUX PeaKIuil;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOLIECCHI, JIeKaII[Ie B OCHOBE
NPOMBIIIJICHHOTO TIOJTY4YEHHUS CEpHOW KHCJIOTHl, aMMHakKa, a Takxke C(HOPMHPOBAHHOCTD
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHUYECKUX
PEeaKIHsIX, MacChl BELIECTBA MIIM 00bEMA ra30B M0 H3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIOBOTO A (eKTa peakini Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BELIECTB, MPEBPAILIEHUS U COXPAHEHUS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTa00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUHM IUJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(pa3nokeHue TepoKCcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAETICHHUE Cpeabl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOIO MHAMKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIC pEaKklUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS, pPellIeHHEe 3KCIePUMEHTAIbHbBIX
3agad mo temMaMm «Mertamasl» U «Hemeramiasl») B COOTBETCTBUM C MPAaBUIAMU TEXHHUKH
0€30IaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;
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c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYIO HH(OpMaluio,
I0JIy4aEMYIO U3 Pa3HbIX HCTOYHHUKOB (CpeJCTBAa MaCCOBOM KOMMYHUKaIMH, IHTEpHET 1 Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBMiIa SKOJIOTUYECKH IIeJIeCO00Pa3HOTro
MOBe/eHNUsA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpY’Karollel MpUPOHOM Cpebl, OCO3HABATH OMACHOCTh BO3JEHCTBHUSI HA KUBBIE OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHMUMasA cMblca mokasaresns [11K, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIEHUS X BPEJHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi OOy4YarolIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0O0BUISIIUX 00yYarOMUXCsl: YMEHUE HCIIOB30BaTh PEIbEPHO-TOUCUHYIO
cucremy o0o3Hauenuit JI. bpaiins mist 3anucu xumuueckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE

HaunmeHnoBanme

Ne (undposBbie)
pa3iesioB U TeM Kontpoabnbie IIpakTnueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoThI

pecypcsbl

Paznea 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMUM

1.1

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopus
CTPOCHUSA
OpraHUYECKUX
coenuHeHun A.
M. bytneposa

Uroro no pazneny

Paszgea 2. YrieBoaopoanbl

2.1

IIpenenbubie
YIII€BOIOPOIBI
— aJIKaHBI

2.2

Henpenenbabie
YTJIEBOJIOPOIBL:
AJIKEHBI,
AJIKAIMEHBI,
AJIKHUHBI

23

ApoMaThyeckue
YIJIE€BOAOPOBI

24

[Ipupoansie
HCTOYHHKH
YTJIEBOJIOPOIOB
U UX
nepepadoTka

Hroro no pazneny

13

Pasznen 3. Kucnopoacoaep:kamue

OpPraHn4eCKue COCIMHCHUSA

3.1

Cnuprel. ®enon

3

32

Anbaeruasl.
KapOonossie
KHCIIOTEL.
CnoxHEIe

3¢upsI

20




3.3 VrieBoasl 3 2

Hroro no pazneny 13

Pa3nes 4. A3oTcoaepskanue opraHu4ecKue coeJHHEeHH

AMUHEL
4.1 AMHUHOKHCIIOTEI. 3
benxn
Htoro no paszneny 3

Paszgen S. BbicokomoJieKyJISIpHbIE COeTUHEHUS

ITmacTMaccsl.
5.1 Kayuyku. 2
Bosokna

Hroro no pazneny 2

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

34 3
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11 KUIIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
pa3aesioB U TeM Kontpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoTbI padoThbI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U
1.1 [leproanueckast 3
cuctema
XUMHYECKHUX
anemenToB 1. U.
Menneneena
Crpoenue
BEIIIECTBA.
1.2 4
MHoroob6pasue
BEIIECTB
13 XUMHYECKUe 6 1 1
peakiuu
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Merannsl 6 1
2.2 Hemeramnsl 9 1 1
Cas13b
)3 HEOPTraHUYECKHUX )
Y OpPraHUYECKUX
BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS U )KU3HDb 4
Uroro no pazneny 4
OBIIEE
KOJIMYECTBO
34 2 3
YACOB I10
[MPOI'PAMME

22




INOYPOYHOE INIJTAHUPOBAHUE
10 KUIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acoB

Bcer  KoHTpoJsbH

0 ble padoThI

IIpakTnyeck
e padoThbl

DJIEKTPOHHbIE
uugpossie
oOpa3oBaTeJibH
ble pecypchl

[Ipenmer
OPraHU4YeCKON XUMHUH,
€€ BOBHMKHOBEHME,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpraHN4YeCKuX
coenuHeHni A. M.
bytneposa, eé
OCHOBHBIE MTOJIOKEHHUSI

IIpencrasnenue o
KIIacCU(UKALIUN
OpraHUYECKUX
BEIIIECTB.
Howmenknarypa
(cucremaTudeckas) u
TPUBHUAJIBHBIC
Ha3BaHUs
OpPraHN4YeCKUX
BEIIIECTB

AJKaHEBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKUH P

MertaH u 3TaH —
MPOCTEUIINE
MIPEACTaBUTENH
aJIKaHOB

AJIKEHBI: COCTaB 1
CTpOEHHE, CBOMCTBA

OTuUJEH U MPONUJIEH
— mpocTennmne
IIPEICTaBUTENIN
AJIKCHOB
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[IpakTuyeckas pabora
Ne 1. «Ilonyuenne
STHJICHA U U3yYCHHE
€ro CBOMCTB)»

AnkanueHsl.
byranuen-1,3 u
mMetunoyraauen-1,3.
[Tonyuenue
CHHTETHUYECKOIO
KaydyKa ¥ pe3UHBI

10

AJNKUHBIL: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTUYECKUU PALI.
Anernned —
MPOCTEUIIINAI
MIPEACTaBUTENh
AJIKKHOB

11

Brruncnenus mo
YpaBHEHUIO
XUMHYECKON peaKkiuu

12

ApeHbl: O€H301 U
TOIyoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnueckas CBsA3b
YIJIEBOAOPOOB,
MPUHAICKANX K
pa3IMYHBIM KJlaccam

14

IIpuponHsie
HMCTOYHHUKHU
YIJIEBOIOPOAOB:
IIPUPOJHBIN ra3 u
MONyTHBIC HEDTIHBIC
rasbl, HeTh U
MPOJIYKTHI €€
nepepadoTKu

15

IIpuponusie
UCTOYHUKU
yIJI€BOIOPOOB:
MPUPOAHBIN a3 u
MONyTHBIC HEDTIHBIC
rassl, HepTh U

24



IIPOJYKTHI €€
nepepaboTKu

16

Kontponbhas padota
1o pasjaeny
«YTIIeBOIOPOABD)

17

[IpenenvHbIe
OJTHOATOMHBIE
CIMPTHI: METAHOI U
araHoi. Bonoponnas
CBSI3b

18

MHoroaToMHEIE
CITAPTHI:
STUJICHTIIUKOJIb U
TIIALEPUH

19

DeHO: CTpOEHUE
MOJIEKYJIbI,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
HPUMEHEHHUE

20

AJNLIErnaer:
dbopmanbaerua u
aleTaIbICTHI.
Aneron

21

OIHOOCHOBHEIE
npeebHbIC
KapOOHOBBIC

KHCJIOTBI: MypaBbHHAS
U yKCyCHast

22

[IpakTuueckas pabota
Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CreapuHoBas 1
OJIEMHOBAsI KUCIIOTHI,
KaK MpeACTaBUTETN
BBICIIMX KapOOHOBBIX
KHCIIOT

24

Mbina kak conu
BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee
JNIEUCTBUE

25




25

CrnoxHuble 3(hupblI Kak
MIPOU3BOTHBIC
KapOOHOBBIX KUCIIOT.
I'maponus CioXHBIX

3¢hupos

26

Kupsl: runponus,
pUMEHEHHE,
Ouosornueckas poib
KUPOB

27

YrieBoasl: COCTaB,
KIIacCH(pUKAIHUS.
Baxneiimme
MPE/ICTaBUTEIHN:
TJII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman n
LEJUII0JI03a KaK
IPUPOIHBIE
HOJIMMEpPBI

29

KontponbHas pabora
10 pasneny
«Kucnopoaconep:xari
ue OpraHnvyecKue
COEIMHEHUS/
Bceepoccuiickas
npoBepovHasi paboTa

30

Obmas
XapaKTEePUCTHKA
a30TCOIEepIKAIINX
OpPTraHUYeCKUX
COEIUHEHUH /
Bcepocculickas
npoBepoyHas pabota

31

AMWHBI: METHJIAMHH U
AaHUJINH

32

AMMHOKHCIIOTBI KaK
amQoTepHbIe
OpTraHUYECKHE
COEIMHEHMS, X
OHOJIOrHYECKOE
3HaueHue. [lenTuael.
benku xak

26



IIPUPOJHBIC
BBICOKOMOJIEKYJISIPHBI
€ COEIMHEHHUS

33

OCHOBHBIE TTOHATHUSI
XUMHUHU
BBICOKOMOJICKYJISIPHBI
X COCIUHEHUMN

34

OCHOBHBIE METOIEI
CHHTE3a
BBICOKOMOJIEKYJISIPHBI
X COCIUHCHUM.
IInact™maccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KUIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer  KonTpoabn
0 ble padoThbI

IIpakTHyeck
ue padoThbl

DJIEKTPOHHbIE
uugpossie
oOpa3oBaTe/ibH
ble pecypchl

XUMUYECKUI DJIEMEHT.
ATOM. DNEeKTpOHHAs
KOH(HTyparmus aToMOB

[lepronnueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMMUYECKUX
anemenToB 1. U.
MeHnpaeneeBa, X CBA3b
C COBPEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHUMHUYECKHX DJIEMEHTOB
U UX COCTUHEHUHN I10
TpYyIIaM U MEPUOIAM.
3HaueHue
MEepPUOIUYECKOTO
3aKOHA Ml CUCTEMEI
XHUMHUYECKHX DJIEMEHTOB
J.1. Menneneena B
pPa3BUTHHU HAYKH

CrtpoeHue BeniecTsa.
XuMuueckas CBSI3b, €&
BHUJIbI; MEXAHU3MBI
o0OpazoBaHUs
KOBAJICHTHOM CBSI3U.
Bonopoanas cBs3b

BaneHTHOCTS.
DIIEKTPOOTPULIATETBHO
cth. CTEIeHb
okucieHus. Bemntectsa
MOJIEKYJIIPHOTO 1
HEMOJIEKYJIIPHOTO
CTPOCHUS

28




[TonsATHE O AUCTIEPCHBIX
cucreMax. VICTUHHBIE U
KOJUJIOUJHBIE PACTBOPBHIL.
MaccoBas nons
BEILIECTBA B paCTBOPE

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCTUHEHUN.
I'eneTmueckas cBA3b
HEOPTraHUYECKHUX
BEIIECTB, Pa3TUIHBIX
KJIaCCOB

Knaccudukamms
XUMHYECKUX PEaKIUi B
HEOPraHUYECKOU 1
OPTraHNYEeCKON XUMHH.
3aKOH COXpaHEHMUsI
MaccChl BEIIECTB; 3aKOH
COXpaHEHUs U
HpeBpalleHus DHEPTUU
IPU XUMHYECKHUX
peakuusax

CkopocTb peakiuu.
OOpaTtuMble peakIuy.
XUMHUYECKOE
paBHOBecHE

10

[IpakTuyeckas pabora
Ne 1. «Bnusgnune
pa3uyHbIX (HaKTOPOB
Ha CKOPOCTh
XUMHYECKON PEaKIum»

11

DNEKTPOIUTHYECKAS
nuccounanusd. [lonstue
0 BOJIOPOJTHOM
nokazatene (pH)
pactBopa. Peakiuu
MOHHOT'O OOMEHa.
I'maponuz
OpPraHUYECKUX U
HEOPTaHUYECKUX
BEIL[ECTB

29



12

OKHCIMTENIBHO-
BOCCTAHOBUTECIIbHEIC
peakuuu. [lonstue 006
3JICKTPOJIN3E PACIIIIABOB
Y PacTBOPOB COJIEH

13

KonTtponbHas pabora
0 pa3feny
«Teopernueckue
OCHOBBI XUMUU

14

Mertamisl, ux
MOJIOKEHUE B
[lepuonnueckon
CUCTEME XMMHUYECKHUX
anemenToB 1. U.
Menneneena u
0COOEHHOCTH CTPOCHUS
aroMoB. O01me
¢du3nueckre CBOMCTBA
METaJIOB

15

CrutaBbl METaJIOB.
DIIEKTPOXUMUYECKU I
AL HaIPsKECHUN
METaJIOB

16

XHMHUYeCKre CBOMCTBA
BaKHEHUIITNX METAJJIOB
(HaTpwii, KK,
KaJIbIIMi, MarHuii,
IIOMUHUI) U UX
COE€IUHEHUI

17

XHUMHYECKHE CBOMCTBA
Xpoma, MEJI U UX
COE€IUHEHUI

18

XUMHYECKHE CBOMCTBA
LIMHKa, jKejIe3a U UX
COCTMHEHNN

19

[IpakTuyeckas pabora
Ne 2. "Pemienue
AKCTICPUMEHTATBHBIX
3a7a4 10 TeME
«MeTamei»"

20

Hewmerannel, ux
TIOJIOKCHHUE B
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[lepronnueckon
CHUCTEME XUMMUYECKUX
anemeHToB /l. U.
Menneneena u
0COOEHHOCTH CTPOCHUS
aTOMOB

21

du3nyecKue CBOKMCTBA
HEMETAJIJIOB.
AnnoTponust
HEeMeTaJuIoB (Ha
npuMepe KUciaopoa,
cepsl, hochopa u
yriepojia)

22

XHUMHYECKHE CBOMCTBA
TaJIOT€HOB, CEPhI M MX
COCTMHEHNN

23

XHUMHUYECKHE CBOMCTBA
asorta, ¢pocdopa u ux
COCTMHEHNN

24

XMUMHYECKHUE CBOMCTBA
yriepojia, KpeMHHUS 1
UX COCMUHEHUN

25

[Ipumenenue
BayKHEHIITNX
HEMETAIIOB U UX
COE€IUHEHUI

26

0O0001eHne n
CHCTEMaTH3aIus
3HAHUM T10 TeME
«Hemerammsy.
Breraucnenus mo
YpaBHEHUSAM
XUMHYECKUX PEaKIUi U
TEPMOXUMHUYECKHUE
pacdEThl

27

[IpakTuyeckas pabora
Ne 3. «Pemienue
IKCIIEPUMEHTATBHBIX
3a/1a4 10 TeEMe
"Hemeramnsr"»

31




28

KontponbHas pabora
o TeMaM «MeTayuibD»
n «Hemertannbsl»

29

Heoprannueckue u
OpraHUYEeCKHE
KHCJIOTHI.
Heoprannueckue u
OpraHHyYecKue
OCHOBaHUS

30

AmdorepHble
HEOPTraHUYECKUE U
OpraHUYEeCKHe
COCIMHEHHUS.
I'eneTmueckas cBA3b
HEOPTaHWYECKHUX U
OpPTraHWYECKUX BEIECTB

31

Ponp xumun B
obecrnieueHN
9KOJIOTHYCSCKOH,
SHEPreTUYECKON 1
MMUANIEBOU
0e30IacHOCTH,
Pa3BUTHH MEIUITTHBI

32

[IpencraBnenus o0
00X HAYyYHBIX
MPUHITUTIAX
MPOMBIIIIEHHOTO
MIOJIy4ECHUS BaKHEUIIUX
BCIICCTB

33

YenoBek B MUpE
BEIIECTB U MaTEpUaJIOB

34

XuMUs U 310pOBbE
YeJloBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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