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[Iporpamma 1Mo XWMHM Ha YpPOBHE CpeaHEro oOImero ooOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit depepanmmy,
TpeOOBaHUl K pe3yjbTaTaM OCBOCHHS (enepalibHOil 00pa30BaTeIbHONW MPOrpPaMMbI CPEIHET0 O0IIero
obpazoBanus (POII COQO), mpencraBneHHblx B denepaqbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
cragnapre COO, c¢ yuérom KoHueniuu mnpenonaBaHus ydeOHOro mnpeamera «XUMHSD) B
00pa3zoBaTeNbHBIX OpraHu3alMAX Poccuiickoi ®denepanuu, peann3yoIux OCHOBHBIE
oOpa3oBaTeNnbHble MPOTPaMMbl, U OCHOBHBIX TMOJOXeHHH «CTpaTerud pa3BUTHUA BOCIUTAHHUS B
Poccuiickoii @eneparuu Ha niepuo A0 2025 roga» (Pacnopsikenue [IpaBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3paboTKe MporpaMMbl MO XHWMHH, K ONpEAeNIeHUI0 OO0IIel cTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTHUs 00YYarOIUXCS CPECTBAMH YyUeOHOTO npeaMeTra « Xumus» s 10—
11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIentyaneHble mnonoxkeHnus DIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIel, COJIep’KaHus, pe3yJbTaToB OOyuyeHUs U TpeOOBaHUM K YpPOBHIO
MIOJITOTOBKH BBIITYCKHHKOB.

XuMHudeckoe o0pa3zoBaHUe, MOJIy4aeMO€ BBITYCKHHUKAMH O0IIe00pa3oBaTEIbHON OpraHU3allnu,
ABIIIETCS HEOTHEMJIEMOM dYacThio HUX o0OpazoBaHHOCTH. OHO CHYKUT 3aBEPLIAIOLIAM STaloM
peanu3alyy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IEHHOCTEH, MPUCYIIUX [ETOCTHON
CHUCTEME XHUMHUYECKOro o00pa30BaHMA. OTH LIEHHOCTH KacaroTCsi TO3HAHMS 3aKOHOB MPUPOJIBL,
(dbopMHpOBaHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKe IKOJIOIMYECKH 0OOCHOBAHHOTO
OTHOIICHUS K CBOEMY 30pOBBIO M NpPUPOAHON cpene. Peanmsyercs Xumuueckoe oOpa3oBaHUE
o0yJaromuxcs Ha ypOBHE CpeHEero o0IIero o0pa3oBaHMs CPeACTBAMHU yUeOHOTO MpeaMeTa « XUMHS»,
COJIepKaHWEe W TOCTPOSHHE KOTOPOTO OIpENeNIeHbl B MPOTrpaMMe MO0 XUMHUHU C y4ETOM CHelu(uKu
HAayKH XUMUH, €€ 3HAYeHMs] B MO3HAHUM MPUPOABI M B MaTEpPUAIBbHOM KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX LIeJIeH U MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEr0O
obmiero oopazoBanus B Poccuiickoit @eneparuu.

XUMHSL KaK DJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HIpaeT 0coOyl0 poiib B COBPEMEHHOM
UBWJIM3AlMM, B CO3JaHMM HOBOW 0a3pl MarepuanbHOM KynbTypbl. OHa BHOCHT CBOH BKJIaja B
(dbopMHpOBaHUE PAIMOHATBLHOTO HAYyYHOTO MBIIIJICHHS, B CO3/IaHUE IEJIOCTHOTO MpEeACTaBICHUS 00
OKpY’KaloIIeM MUpPE KaK O €IUHCTBE MPHUPOJIBI U YEIIOBEKA, KOTOpoe (popMUpyeTCs B XUMUHM Ha OCHOBE
NOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEKIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU O0JIACTSIMU PUMEHEHHSL.

TecHO B3aUMOJIEHCTBYSI C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOThEeMJIEMOM
4acThbI0 MHUPOBOU KyIbTypbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPyAa M KU3HU KaXKJIOTO uJeHa
obOmiectBa. CoBpeMeHHass XUMHS Kak Hayka co3WjareibHas, Kak HayKa BBICOKMX TEXHOJIOTUH
HampaBlieHa Ha pelleHHe MI00aIbHBIX MPOOJIeM YCTOHYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOMH,
9HEpPreTU4ecKOoi, MUIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbl 37J0POBBSI.

B cooTtBercTBUM ¢ 00IIMMHU HEISIMH U IPUHITUTIAMHU CPEAHETO 00111eT0 00pa30BaHUs COJIEPKaHNE
npeamera «Xumus» (10-11 xnaccebl, 6a30BbI YPOBEHb U3yU€HUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO
Ha  OOMIEKYJbTYpHYIO TOJTOTOBKY  OOYyYaloIMMUXCsA, HEOOXOAMMYH0 UM Ui  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIIMYMa, HPOJOJIKEHUS
00pa30oBaHUs B pa3NUYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEIA.

CocraBnsomuMu npeameTa «XUMHsSD» SIBISIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMUs» U
«O0mass ¥ HeOpraHWvecKas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUS KOTOPBIX SIBISIIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAaHWU 10 HEOPTaHUYECKOM XMMHUHU (C BKIIOYCHHEM 3HAHUH U3
oOmieil XuMuM) U OpraHuyeckoil xumuu. OOpMHUpPOBAHUE JAHHOW CHCTEMbl 3HAHMW NPU H3YyUYEHUU



npeaMera o0ecredrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCET0 MHOT00Opa3usl BEIIECTB HA OCHOBE OOIINX
MOHATH, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa coaepxkanust KypcoB — «Opranuueckas xumusi» u «OOmiass ¥ HeopraHUYecKas
XUMHs» c(OpPMUpOBaHA B NIporpaMMe MO XHMHUHM Ha OCHOBE CHUCTEMHOIO MOJIXO0Ja K H3yYEHUIO
ydueOHOro Matepuaiga U OO0yCJOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUUW Ha
ONpEeNEeNEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKol XHWMHUM BEIIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOEHUSI OPraHUYECKUX COCUHEHUH, a TaKKe Ha
YPOBHE CTEPEOXMMHYECKHX W JJIEKTPOHHBIX NpEACTaBICHUH O CTpoeHMH BemiecTB. CBeneHus 00
U3y4yaeMbIX B Kypce BEIIECTBaX JAl0TCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOIMYECKH
aKTUBHBIX COE€OUHEHHH. B Kypce opraHnyeckoil XMMHM MOJydYaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs TEpBOHAYAIbHBIC MPEJCTABICHHUS O XMMHUYECKOH CBS3H,
KJIAaCCU(UKAIMOHHBIX MpPHU3HAKaX BEHIECTB, 3aBHUCHUMOCTH CBOICTB BELIECTB OT WX CTPOEHHUS, O
XUMHYECKON PEaKIUU.

[Tor HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMUs» 0a30BOTO YPOBHSI pacCMaTpUBAETCS N3YUECHHBIIN
Ha YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMs TEOPETUUECKUI MaTepual 1 (haKTOIOrHYeCKUe CBECHUS O
BEIIECTBAaX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOIas 1 HeopraHudeckass XHUMUs»
00yyaromuMcsl TPeJOCTaBIsIeTC BO3MOXKHOCTh OCO3HATh 3HAU€HHE IEPUOJUUECKOro 3aKoHa C
OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIMM, TIyOXe MOHATh HMCTOPUYECKOE H3MEHEHHE
(GYHKIMI 9TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWMN O BaKHEWIIMX BEHIECTBAX, MX COCTaBe, CTPOCHHUM, CBOMCTBaxX U
NPUMEHEHUHU, a TaKXKe O XMMHUYECKHUX PEaKIMSIX, WX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nonoJHsiercs B Kypeax 10 u 11 kiaccoB anemMeHTamMu coJiep KaHusl, UMEIOLIUMHU KYJIbTYPOJIOTHYECKUN U
NPUKIATHOW XapakTep. DTH 3HaHUS CHOCOOCTBYIOT MOHHUMAHHWIO B3aHMMOCBS3U XHMHHU C JAPYTUMU
HayKaMM, PAaCKpBIBAIOT €€ poJIb B II0O3HABATCIIBHOW M IIPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa,
CHOCOOCTBYIOT BOCIHUTAHHUIO YBaXXEHMs K MPOILIECCY TBOPUECTBA B OOJACTH TEOPHH U NMPAKTHUECKUX
INPUJIOKEHUH XHMMMH, IOMOTAaOT BBIMNYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH, KPUTUIECKH OCMBICIMBATh HH()OPMAIHIO M MPHUMEHSTh
€€ JUIs TONOJIHEHUSI 3HAHWM, PEIEeHNs] UHTEIUIEKTYaJIbHbIX M YKCIIEPUMEHTAJIBHBIX HCCIIEI0BATEIbCKUX
3amady. B memom copepxaHue yueOHOro mpeamera «XUMHS» JAaHHOTO YPOBHSA HU3Yy4EHHUS
OpUEHTHUPOBAHO HA (OPMHUPOBAHUE y OOYYAIOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI JJIsi TIOHUMAaHUS
bunocodckux uaeH, TakMX Kak: MaTepUalbHOE €JUHCTBO HEOPTaHWYECKOTO0 M OPraHMYeCcKOro MHpa,
00yCJIOBJICHHOCTb CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHMEM, IT03HABAEMOCTb MPUPOIHBIX SBICHUI
nyTéM DHKCIEPUMEHTa W PELICHUs MPOTHUBOPEUU MEXIY HOBBIMH (aKTaMH M TEOPETHUYECKUMHU
NPEANOChIIKAMH, OCO3HAHHE POJM XMMHUH B PEUICHWH SKOJIOTHYECKUX IMPOoOJIeM, a Takxke Mpodiem
cOepexXeHHsI SHEPTETUUYECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOIMI U MaTEpUasoB.

B mnane pemieHus 3amady BOCHUTAHMSI, Pa3BUTUS U COLUANIM3AIMKM OOYYArOIIMXCS MPUHSATHIE
OporpaMMoOil MO XHWMHUH TOAXOABI K OINPEACNICHUIO COAEpX aHUsl W TOCTPOSHHsS IpeaMera
npeaycMaTpuBaoT (GOPMUPOBAHNE YHUBEPCABHBIX YUEOHBIX AEHCTBHIA, UMEIONNX 0a30BOe 3HAUYCHUE
JUTSL pa3JIMYHbIX BUJOB JIEATEIBHOCTH: pellieHus mpo0iem, MONCKa, aHanu3a u 00paboTKu HHPOpMAIIH,
HEOOXOIUMBIX Uil TPUHOOPETEHHS OIbITa TMPAKTHUYECKOW M HCCIEAOBATENLCKOM JEATeNbHOCTH,
3aHMMAIOILEH BaXKHOE MECTO B ITO3HAHUM XUMUHU.

B npakTuke mpenojaBaHus XMMHHM KaKk Ha YpOBHE OCHOBHOI'O 00Iero o0pa3oBaHMs, TaK U Ha
YPOBHE CpelHero oOmiero oOpa3oBaHMs, MPH OMPEICIICHUH COACPIKATEIbHON XapaKTePUCTUKU Leen
W3Y4YEHUsT INpeJAMETa HAMpaBJICHWEM IEPBOCTENEHHON 3HAYUMOCTH TPAJULUOHHO MPU3HAETCS
(dbopMupoOBaHrE OCHOB XMMHUYECKON HayKH Kak 00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOMN



JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. C METOJUYECKON TOUKHU
3pEHMSI TAKOM MOJIXO/T K OMPEACIICHUIO IIeJIel U3yUeHUs MPeaMeTa SBISETCS BIIOJIHE ONPABIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJABHBIMH IEJISAMHU H3yUeHUS TpeaMeTa « XUuMus» Ha 0a30BOM
ypoBae (10 —11 ki1.) SBISIOTCS:

e (opmupoBaHUE CHCTEMbl XUMHYCCKUX 3HAHUI KaK BOKHEUIIICH COCTABIISIFOIICH €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa, B OCHOBE KOTOPOMH JIeKaT KJIIO4YeBble MOHSTUA, (yHIaMEHTalIbHbIE
3aKOHBI W TEOPHUM XUMHUHU, OCBOCHHE S3bIKa HAyKW, YCBOGHHE M TOHUMAHHUE CYIIHOCTH
JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHEeH HX
Pa3BUTHUA U CTAHOBJICHMUS;

e (¢dopMHpOBaHHE W paA3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJAX IO3HAHUS BEIICCTB H
XUMHUYECKUX peaklMid, HeOOXOAUMBIX ISl MPUOOPETeHUsT YMEHUI OPUEHTHUPOBATHCS B MHpE
BEIIECTB M XHMHYECKHX SBJICHHUN, HMCIOIIMX MECTO B MPHUPOAE, B MPAKTHUECKOH W
MOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUIl U CIIOCOOOB JAESTEIHHOCTH, CBS3aHHBIX C HAONIOIEHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TPaBUIl 0€30MaCHOTO OOpaIIeHHS C BEIIIECTBAMH.

Hapsiny ¢ »Tum, comep:kaTenbHas XapaKTEepHCTHKA LEJIeH W 3aJad HU3y4YeHHUs TMpeaMera B
nporpaMme Mo XMMHHM yYTOYHEHAa M CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU B
cucTteMe cpemHero oOmiero oobpazoBanusa. CerogHs B TMPENoJaBaHUUM XUMHUU B OOJIBIICH CTETICHU
OTHaéTCA TPEANOYTEHHUE TPAKTHYECKON KOMIIOHEHTE COJEpKaHWs OOy4CeHHS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 00I11€00pa30BaTENbHON OpraHu3aliy, BIAACIOIero He HaOOpoM 3HaHUH, a
(GYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMHU M YMEHUSIMU aKTUBHOTO IMOJIyYCHUS 3HAHUM U
MPUMEHEHHUS UX B PEATbHOM JKU3HH JUIS PEIICHUS TPAKTHYECKHX 3a7ad.

B cBsi3u ¢ 3TUM mpU U3YyYEHUHU TpeaMeTa «XUMUsS» JOMHHHPYIOIIEee 3HaYeHHe MPUOOPETaroT
TaKue IeJIM U 3a/1a4u, KaK:

ananTtanus O0y4JaroUuIMXCs K YCJIOBHUSM JHHAMUYHO Pa3BUBAIONIETOCS MHpPa, (HOPMUPOBAHHE
UHTEIJICKTYaJlbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  C€amMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITCIILHOMY TPHHATHIO TPAMOTHBIX pENICHHA B KOHKPETHBIX JKU3HEHHBIX CHTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

dbopMupoBaHre y 0OyYarOIIMUXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIT), UMEIOIINX
YHUBEpPCAIbHOE 3HAYCHHE IS PA3IMUHBIX BUAOB JCATEILHOCTH: PEIICHUs MPoOieM, MMOMCKa, aHaTu3a
u 00paboTku WHPOpPMAIMKM, HEOOXOAMMBIX s NPUOOPETEHHS OIbITa AESITeIbHOCTH, KOTOpas
3aHUMAET BAXXHO€ MECTO B TO3HAHWU XUMHH, a TaKKe JUIsl OLEHKH C TO3UIHMK SKOJOTUYECKOU
0€30MacHOCTH XapaKTepa BJIUSHUSA BEHIECTB U XUMHUYECKHX MPOIECCOB HAa OpraHU3M YeJIOBEeKa W
MPUPOJIHYIO CPEeNy;

pa3BUTHE TIO3HABATEIBHBIX WMHTEPECOB, HWHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIE 3HAHUS 110 XMMHH B COOTBETCTBUU
C KM3HEHHBIMU MOTPEOHOCTSMH, UCHOIB30BaTh COBPEMEHHBbIE HMH()OPMAIIMOHHBIE TEXHOJOTHH s
MOMCKA U aHAIHM3a YIeOHOUM U HaydIHO-TIOMYJISIPHON NHPOPMAITUU XUMHUYIECKOTO COICPIKAHHS,

dbopMupoBaHHEe U pPa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATHBHOIO U JIOTHYECKOTO MBINIICHHUS,
HaOJIIOAATEIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAMUMBI, B YaCTHOCTHU, MPHU
TJIAHUPOBAHUM U TMIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIHUTaHUE Y oOyyaroumxcs yOexIEHHOCTH B TyYMaHHUCTHUYECKON HANpaBIEHHOCTH XUMHUH, €€
BOKHOW POJIM B PEIICHUH TJIOOATBHBIX MPOOJIEM PalMOHAIIBHOTO TPHUPOIOIIONH30BaHUS, TIOTIOTHEHUS
SHEPreTUUYECKUX PEeCcypCcoB M COXPAHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHHMS HEOOXOIUMOCTHU
OepeKHOr0 OTHOIICHUSI K IPUPOJIE U CBOEMY 3/10POBBIO, a TaKKe MPUOOPETEHHSI ONBITA UCTIOIB30BAHUS



MOJTyYEHHBIX 3HAHUN JJISl TIPUHSTHUS TPAMOTHBIX PEIICHUN B CUTYaIlUSAX, CBS3aHHBIX C XUMUYECKUMU
SIBIICHUSIMH.

B yuebHOM m1ane cpeaHero o0mero o0pa3oBaHus MpeaMeT « XUMHUsD» 6a30BOr0 YPOBHS BXOAUT B
cocTaB MpeaMeTHOM 0bnacTi «EcTecTBeHHO-HAayYHbIE TPEIMETHD.

OO11iee yncI0 YacoB, OTBEAEHHBIX JJI U3yUEHUSI XMMUH, Ha 6a30BOM YPOBHE CPEIHET0 OOIIEro
oOpa3oBanus, coctaBisieTr 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 vaca (1
4ac B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKOil XMMHH

[Ipeamer opraHn4eckoil XMMHUM: €€ BOBHUKHOBEHHE, PA3BUTHE M 3HAYEHUE B IOJTYYECHUH
HOBBIX BEIIECTB U MaTEpPHAIOB. Teoprs CTpOeHUsI opraHnyeckux coennHenuit A. M. bytiieposa,
e€ ocHoBHbIe ToNOXeHUs. CTpyKTypHble (GOpPMYIBl OpPraHUYEecKHX BemlecTB. [ omonorus,
n30Mepusa. XUMHUUYECKas CBSA3b B OPraHUYECKHUX COECIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o0  kiaccuuKauMu  OpraHuueckux  BemiectB.  HomeHnkmarypa
OpPraHUYECKUX COCIMHEHMH (cucTeMaThyecKas) W TpPUBUAIbHBIE HA3BaHUS BAXKHEUIIMX
IIpeJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCcIepUMEHTANIbHBIE METO/Ibl U3yUEHHUsl BEIIECTB M UX MPEBPALEHUI: 03HAKOMIIEHHUE C
o0Opa3aMi OpraHM4ecKuX BEUIECTB U MaTepuajiaMH Ha MX OCHOBE, MOJEIIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIECTB, HaOJIOJIEHHE U ONHMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MIPEeBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (TJIaBJieHUe, O0yTIMBaHUE U TOPEHHE).

YrieBogopoabl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psii. MeTraH u 3TaH — MpocTeiiue
NPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHE M XHUMHYECKHE CBOMCTBa (peakiuH 3aMelleHUs |
TOpPEHMs), HaX0XK/IEHNE B IPUPO/IE, MOTYUEHHE U TPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHUI psia. DTUIIEH U MPOIUJIEH — IMpOCTenIne
MPEJICTaBUTENIN AJIKEHOB: (U3MUECKHe M XUMHUYECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
rajJloreHUPOBaHNUS, TUIpATALlU1, OKHCIEHHUS U MOJIMMEpPHU3allin), MOJIy4eHUEe U IPUMEHEHHE.

Ankamuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psii. ANETWieH —
MPOCTEUIINI MPeICTaBUTEb AIKUHOB: COCTaB, CTPOCHUE, (PU3UUECKUE U XMMHUYECKHE CBOWCTBA
(peakuuy TUIPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIMH, TOPEHHS ), TOJyUYE€HUE U IPUMEHEHHE.

Apensl. beH3on: cocTtaB, cTpoeHHE, (U3NYCCKUE M XUMHUYECKHE CBOHCTBA (peakiuu
raJIoTeHUPOBAaHUSA U HUTPOBAHMS), IMOJyYEHHWE U TMpHUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSaAnUs U HUMPOBAHUS), NOJYYEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHuYecKass CBs3b MEXKIy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIMMU K pa3IMYHbIM KJlaccaMm.

[TpupoaHbIle UCTOYHUKH YIIeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEQPTSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrocoObl mnepepabOTku He(TH: TEpPEeroHKa, KPEKHHT
(TepMHYECKHA, KaTaTUTHYECKHi), muposm3. [IpoxykTsl mepepaboTku He(TH, UX TPUMEHEHUE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

DOKCIEepUMEHTAIbHBIE METO/IBl U3YyYEHHs BEIIECTB U UX IMPEBPALICHUI: O3HAKOMIIEHHUE C
oOpa3uamu ImjaacTMacc, KayuykoB U pe3uHbl, Kouiekiuu «HepTs» u «YToam», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOT€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKON DPAOOTHI:
MOJIyYEHUE 3TUIICHA U U3YUYEHUE €ro CBOKCTB.

Pacuérnpie 3a1aun.

Bbuucienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOI0 BEIIECTBA WM MPOAYKTAa pEeaklUu IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIU MPOJAYKTOB PEAKIINH).

Kuciaopoacoaep:kammue opranndeckue coeiMHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U STaHON: CTpoeHue, (GuU3NYeCKue u
XUMHUYECKHE CBOMCTBA (peakiMy C aKTUBHBIMH MeETallJlaMH, TaJOreHOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BonopoiHbie CBA3M MEKIy MOJIEKYJaMU CIUPTOB. [[eficTBUe MeTaHOJIa U 3TaHOJa
Ha OPTraHH3M YEJIOBEKaA.




MHoOroaToMHbl€ CHHUPTHL. OTUJICHIVIMKONb W TJIHMLIEPHH: CTPOCHHE, (PHU3HUUECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEJIOYHBIMU METAJUIAMH, KAUEeCTBEHHAs peaKlMsl Ha
MHOTOaTOMHbIE cIupThl). JleficTBMEe Ha opraHu3Mm uyenoBeka. [IpumeHeHHe rMLEepuHa U
STHJICHTJIUKOJIA.

@deHon: CTpOEHHME MOJIEKYJbl, (U3MUEeCKHe U XUMHUYECKHe CBOWCTBAa. TOKCHMYHOCTH
¢denona. [Ipumenenue geHomna.

Anpneruapl U Kemowuwi. DoOpManbleruj, aueTaabAerH]: CTpoeHue, (U3NYECKHe U
XMMHMUYECKHE CBOMCTBA (pEakUMM OKMCIEHHS U BOCCTAHOBJICHMSI, KauE€CTBEHHBIE PEAKIINHN),
II0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IpeJieNbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAasl U YKCyCHasl KUCIOTHI:
CTpO€HME, (pU3NUEeCKre U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE /IS Kilacca KUCIIOT, peaKIIUs
TepupUKaLMK), TOoJyyeHHe M mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHCIOTHI Kak
MIPEJICTAaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3QUpbl KaK MPOU3BOIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupsl. I'naponus xupos. I[Ipumenenune xupoB. bruonoruueckas poiib KUpPOB.

VYTaeBojpl: cOCTaB, Kiaccu(UKanus yrieBo1oB (MOHO-, M- U Moyincaxapusl). ['moko3a —
MPOCTEUIIMIA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ rujapokcunom meau(Il), oxuciaeHne amMMmHayHBIM PpPacTBOPOM
okcuma cepebpa(l), BoccTaHOBieHHE, OpOXEHHE TJIIOKO3bI), HAXOXIECHHUE B TMPHUPOJIE,
npuMeHeHue, onosornyeckas poib. orocunTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak OIpUpoaHble noiauMmepbl. CTpoeHHe KpaxMaia U LEJIH0I03bI.
dusnueckue 1 XMMUYECKHUEe CBOMCTBA KpaxMaa (THAPOJIN3, KaueCTBEHHAs! PEaKLUs C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METO/Abl M3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBENECHUE,
HaOJI0ZIGHWE W ONMCaHUE JAEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHPTOB, KadeCTBEHHBIE
peakuuu OJHOATOMHBIX CIHMPTOB (OKUCJIEHHE ATaHoia okcuaoMm meau(ll)), MHOroaToMHbIX
CIMPTOB (B3auMojelcTBUE TiuuepuHa ¢ ruapokcuaoM wmeau(Il)), anprernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m tumpoxcumom wmemau(Il), B3ammopeicTBue
KpaxMmajga C HWOJOM), TPOBEACHUE MPAKTUYECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3amayn.

Bbuncnenuss mo ypaBHEHHIO XUMHMYECKOW peakuumu (Maccbl, 00BbEMa, KOIUYECTBA
MCXOJIHOTO BEIECTBA WM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB UM MPOJAYKTOB PEAKIIMH).

A3oTcozeprkalue OpraHndeckKue COeAMHEHHNS.

AMMHOKHCIIOTBI Kak aM(oTepHble OpraHudeckue coeauHeHus. Dusnueckue Hu
XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha TpuMepe TIulMHa). buomornyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTunst.

benkn xak NpUpPOAHBIE BBICOKOMOJEKYJISIpHBIE coequHeHMs. [lepBuuHas, BTOpuYHas U
TpEeTUYHAasi CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, JCHATypalusd,
Ka4yeCTBEHHbIE pEeaKLMU Ha OEJIKH.

DKCrepUMEHTANIbHBIE METOJbl M3yUEHUS BELIECTB U MX IMpeBpallleHui: HaOlIoJeHHe U
ONHCaHUE JIEMOHCTPALMOHHBIX OINBITOB: JI€HAaTypauusi OEJIKOB NpU HArpeBaHUM, LIBETHBIE
peakiuu OeIKoB.

BbicokomosiekyasipHble coeJUHEHU



OCHOBHBIEC TOHATUS XMUMHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUH: MOHOMEp, HOJIHMED,
CTPYKTYpPHOE 3BEHO, CTEIeHb IOJMMEpPHU3aIluH, CPEeIHss MOJIeKylsipHas Mmacca. OCHOBHbBIE
METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — IMOJIMMEPU3AIIUs M MTOTUKOHICHCALIHSI.

DKCHeprMEHTaIbHBIE METO/bI M3YUYEHHUs BEIIECTB M MX HMPEBPAIICHHUH: 03HAKOMIIEHHE C
o0pa3mamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBSI3H.

Peanu3zanust MeXnpeaAMETHBIX CBSI3€H NMPH M3Y4YeHUH opraHudeckod xumuu B 10 kimacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHME KaK OOLIMX eCTeCTBEHHO-HAYYHBIX IOHATHUH, TaKk M
MIOHSATHUH, ABJSAIOIIUXCS CUCTEMHBIMU JIJIsl OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TIOHSTHS: SIBIICHWE, HAy4HBIH (pakT, TUIoTe3a, 3aKoH,
TEOpHsl, aHalIM3, CHHTE3, KIACCU(PHUKAIMA, TMEPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHeE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dwusnka: MaTepusi, JHEPTHUs, Macca, aTOM, DIIEKTPOH, MOJIEKYJIa, SHEPTETHIECKUIA YPOBECHbD,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIeCcTBA, (PU3NYECKUE BETMYMHBI U €IHHUIIBI
UX U3MEPEHUSL.

buonorus: xnerka, opranusMm, Ouochepa, oOMEH BeIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BeleCTBa (O€IKH, yIIeBOAbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUTNBO, PECYPCHI.

TexHonorus: MUIIEeBbIEe TPOAYKTHI, OCHOBBI PAI[HOHAIIEHOTO IMMUTAHUsI, MOIOIINE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTePHaJbl H3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KSTACC OBIIASA U HEOPTTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMudeckuil aneMeHT. AToM. Slapo artoma, wu30TOmBl. OJIEKTPOHHAs 000JI0YKa.
DHepreTUvecKre YpoBHHU, TIOYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMeHTsl. OCOOCHHOCTH
pacnpe/eseHns 3JeKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DeKTpoHHas KOHPUTypalys aTOMOB.

[lepuonnueckuii 3akoH u llepuoamyeckas cucrema xumuueckux osnemeHros J[. H.
MengeneeBa. CBsi3b NepUOAUYECKOTO 3akoHa U llepumonnueckold CHCTEMBl XUMHUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOM TeOpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyMIaM U mepuojaM. 3HaueHue MepruoIMIecKoro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabpl XuMuueckol CBsA3U (KOBaJIGHTHAs
HEemnoJIsipHasi W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJIEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIN W JOHOPHO-aKIENTOPHBIN). BogoponHas cBsizb. BalieHTHOCTS.
DneKkTpooTpuUaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAIIMYECKUX PEIIETOK. 3aBHCUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne o AucHepcHBIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanmst HeopraHuueckux coenuHeHnid. HomeHkmaTypa HEOpraHHYeCKHUX
BemIeCTB. ['eHeTHueckas CBsI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKANINX K Pa3InYHBIM
KJIacCaM.



Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUil B HEOPraHMYeCKOW u
OpraHUYeCKON XUMHH. 3aKOH COXpPaHEHUsI MACChl BEIIECTB, 3aKOH COXpPaHEHUsS U TMPEBPAICHUS
SHEPTUU NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyuHbIX (hakTopoB. OOpaTUMbIE pPEAKIIUH.
Xumuyeckoe paBHOBecue. DaKTOpbI, BIHUSIONINE HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunun Jle Hlarense.

OnexTponuruyeckas auccoruanus. CuibHble U cialble 31eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHUCIAsA, HEUTpaIbHasl, IEeTOUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIIUH.

DOKCHepUMEHTAIbHBIE METOIbl M3YUYEHHUs BEIIECTB M HMX MPEBPAIICHHUI: IEMOHCTpaIUs
tabmuny «llepronnyeckas cuctema xumuueckux snaemeHToB [[. U. MenneneeBa», uzyueHue
MoJenel KpPUCTAJUIMYECKUX PEeIETOK, HAOII0ACHHEe U OINUCaHUe JEMOHCTPAlMOHHBIX H
a0OpaTOPHBIX OMBITOB (Pa3OKEHHE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUU KaTalM3aTopa,
ONpeJeJIeHUE CPebl PACTBOPOB BELIECTB C MOMOIIbI0 YHHUBEPCAIBHOIO MHAUKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIX (akTOpoB Ha
CKOPOCTb XMMHUYECKON PEAKIIUNY.

Pacué€rnrie 3a1aun.

Pacué€Tel Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUIA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATHS «MACCOBAs JI0JIS1 BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonoxkenue HemetammoB B llepuogumyeckoil cHCTEME XHUMHUYECKUX
anementoB J[. U. MeHneneeBa M OCOOCHHOCTH CTpOeHHsS aToMOB. (DuU3NYecKue CBOMCTBA
HEMETAIIJIOB. AJUIOTPOIHS HEMETAJIOB (Ha MpUMepe KUCIopoaa, cepbl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (TaJOT€HOB, cephl, a3oTa, ¢ocdopa,
yTaepo/ia U KPEMHHUs) U UX COSMHEHUN (OKCHIOB, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOTHBIX
COCTMHEHHUI).

[IpuMeHeHHnEe Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOriue
¢dbusnyeckue cBoicTBa MeTayioB. CIUlaBbl METAIOB. DJNEKTPOXUMUYECKUN DS HAMPSKEHHIA
METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEMIIMX METAJIOB (HATpUM, KaJluid, KajdblMd, MarHuu,
AITIOMUHUMN, IMHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUM.

OO61ue cnocoObl Moxy4YeHus! MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U UX [MPEBpallCHUIl: H3y4ueHUe
Koulekuuu «MeTaiibl U CIUIaBbl», OOPa3lOB HEMETAJUIOB, DPELIEHUE 3KCHEPUMEHTATbHBIX
3amad, HaOMIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIIMOHHBIX W  JAaOOpPaTOPHBIX  OIBITOB
(B3aMMoOJelCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMU KHCIOT U WIEJNOYEH, KaueCTBEHHBIE
peaKkuuu Ha KaTHOHBI METAJIIOB).

Pacuérnpie 3a1aun.

Pacu€tel maccel BemiecTBa WM 00BEMA Ta3oB MO WM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xuMuu B o0ecriedeHnn 3K0I0rHUECKOM, SHEPreTHUeCKOi U MUIIeBoi 0e30MacHOCTH,
pa3BuUTUM MeauluHbL. [loHSATHE O HaAy4dHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHX
peaKIui.



IIpencraBnenns o006 OOMMX HAyYHBIX MNPUHIUNAX [POMBIIUICHHOTO IOJyYEHHS
BAKHEUIIINX BEUIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUajOB: BA)KHEHIIME CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHKa, MaTephaibl I DJIEKTPOHMKH,
HaHOMAaTepHalibl, OpraHMuYeCKHe U MUHEpaJIbHbIE y100peHUsl.

X¥UMHS M 30pOBbE YEJIOBEKA: IPaBMJIa HCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENApaToB,
IpaBuiia 6€30MacHOr0 MCIOJIb30BAaHUS MTPENapaToB OBITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBs3eH MPU M3YUYEHUHU OOIIEH U HEOpraHMYecKol XUMHUH B
11 knacce ocyuiecTBiIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MMOHSATHH,
TaK U NOHSITUH, SBJISIOLINXCS CUCTEMHBIMU JJISl OTJEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmue ecTecTBEeHHO-HAy4YHbIE IOHATHSA: HAy4dHbIM (akT, rumores3a, 3aKOH, TEOpHS,
aHalM3, CHHTe3,  KilaccupUKalus,  MEepUOAUYHOCTb,  HAONIOJEHHE,  SKCIIEPHUMEHT,
MOJIETIMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEPrusi, mMacca, aTOM, IEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJa, PHEPTeTHUECKUH YpPOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BEILIECTBA, PU3NUECKUE BEIMYMHBI U €IUHULBI UX U3MEPEHUs, CKOPOCTb.

Buonorus: kierka, OpraHm3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

I'eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

Texnonorus: XMMHMYECKass  MPOMBIIIJIEHHOCTh,  METaJuLyprus, IIPOU3BOJCTBO
CTPOMTEIBHBIX MaTEepHaJIOB, CEJIbCKOXO3S1CTBEHHOE IIPOU3BOJCTBO, nuIIeBas
MPOMBIIIICHHOCTh, (apMaleBTUYeCKass MPOMBIIIICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pPHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETO ObPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI
OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYUYAIOIIUMHUCS TPOTPaMM
cpenHero obmero oOpa3oBaHUsS (JIUYHOCTHBIM, METalpeIMETHBIM U TpeaMeTHbIM). Haydno-
METOJIMYECKOM OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPe3yJlbTaTOB OCBOCHHS MPOTrpamMm
CpeaHero o0Iero o0pazoBaHus SABISETCA CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

B cooTBeTcTBHH C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeaMeTra «XHUMHS» Ha YPOBHE CpeaHero ooOumiero oOpa3oBaHUs
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYaIOIIMMHCS POCCUUCKOW TPaKTAHCKOW HICHTHMYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYMe MOTUBALMU K 00y4EHHIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HAa OCHOBE KIFOYEBBIX
LEHHOCTEW M UCTOPHUYECKUX TPAIULUii 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroImuXcs PyKOBOJACTBOBATbCS B CBOCH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3oBaHwsI,

HaJIM4YUe TMPABOCO3HAHUSA JKOJOTUYECKOW KyJNbTypbl U CHOCOOHOCTH CTaBUTh LETH U
CTPOUTD KU3HEHHBIE MJIaHbI.

JlngHOCTHBIE pe3yibTaThl OCBOEHHUSA MpeaMera «XHUMHsD) JOCTHUTAIOTCS B €IMHCTBE
y4eOHOM M BOCMUTATENBHOM JI€ATENHHOCTH B COOTBETCTBUU C T'yMaHHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, J1yXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMM M HJ€ajaMH POCCHICKOTro
rpaXJaHCKOro oOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TPAaBWJIAMHU TOBEJCHHUS,
CHOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JInaHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hopMHUpPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TMPAKTUYECKOM MEATEeIbHOCTH OOYYaloIIMXCS MO0 peanu3aluu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

OCO3HAHMS 00YYAIOUIUMHCSA CBOMX KOHCTHTYIIMOHHBIX NPaB U 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY W NPaBOIMOPSIKY;

MIPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH MPHU CO3JaHUH yUYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHbIX 33124, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JTOTHUKY U apTyMEHTBI APYTUX
MIPU aHAJIHM3€ PAa3IMYHBIX BUIOB YUeOHOMU AESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMUU;

YBa)XEHHUS K IPOIECCy TBOpYECTBA B OOJACTH TEOPUUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JTOCTHKEHHUS HAYKH €CThb pe3yJbTaT AJUTENIbHBIX HaO0JeHul,
KPOMOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YUEHBIX U MTPAKTHKOB;



WHTEpeca M I[I03HABATEJIIbHBIX MOTHBOB B TMOJYYEHHHM M TOCIECAYIOIIEM aHajIu3e
WHGOPMAIIUHU O MEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIIEHWBATh CUTYyalldd, CBSI3aHHBIC C XUMHUYECKHUMH SBJICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTM OLEHHMBATh CBOE MOBEICHHE M IOCTYNKH CBOMX TOBAapUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUNA 3TUX MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYpPbl 310POBbS:

MIOHMMAaHHS LIEHHOCTEH 310poBOro M 0Oe30macHoro o0Opasza »KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS! K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOmro/ieHns TpaBuil O6€30MacHOr0 OOpaIIeHus] ¢ BEIIeCTBAaMH B OBITY, MOBCETHEBHOMN
KHU3HU U B TPYJIOBOM JESATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYaAlUsIX, YTPOXKAIOIIKX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUsl TOCIEACTBUA M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHNOTPEOIEHUS alKOTOS,
HapKOTHUKOB, KYpEeHHUs);

5) TpyA0BOro BOCIMTAHMSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEOBATENbCKON JESITeNbHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX JNCITCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YydYacTHe B PpEUICHHUH MPAKTUYECKUX 3a7ad COIHAIbHOMN
HAIPaBIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYSCKOMY H3YYCHHUI0 MPOQECCHil pa3TUYHOTO Poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHU M0 XUMHUH;

YBaXXEHUSA K TPYAY, JIOJSM TPyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIMBUAYyATbHOW TPACKTOPUU OOpa3oOBaHUS,
Oynyuieil mpodeccuu U peanu3ail COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIECTBa;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMS:

9KOJIOTMYECKH 11eJIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emiie;

MMOHUMAHHUS TJI00ATLHOTO XapaKTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEBI;

OCO3HaHUsI HEOOXOIUMOCTH MCIOJIb30BAHUS JOCTHKEHUNM XUMHUH JIJISl PEIIEHUs BOITPOCOB
paIoHaIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHUS JEHCTBUN, MPHHOCAIINX BPENl OKPYKAIOIIECH MPHUPOIHON cpene,
YMEHHsSI MPOTHO3UPOBATH HEONArONPHUATHBIE IKOIOTUYECKUE TOCTEACTBUS MPEANPUHUMACMBIX
JEWCTBUI U NMPEIOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOM KyJIbTYphI, OIBITA
NESATEIBHOCTH HKOJOTMYECKOM HANpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMAIILHON MPAKTHKE, CMIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICONOTHH XeMo(oouw;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;



MOHUMAHUSA CHEIU(PUKA XUMUU KaK HAayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATHFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbl U YEJIOBEKA, B TMO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
perieHruy IpodIeM COXpaHEeHHS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHWMHH JJII COBPEMEHHOM ITMBUJIM3AIMH: B €&
TYMaHUCTHYECKOW HAIMpPaBIEHHOCTH U BaXKHOW pPOJIM B CO3JaHUM HOBOW 0a3pl MaTepHalbHOM
KYJBTYPBI, PEIIEHUN TJIO0ATBHBIX TIPOOJIEM YCTOHYMBOTO Pa3BUTHSI YETOBEYECTBA — CHIPHEBOM,
OHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHEI,
o0ecrnevYeHnr YCIOBUN YCIIEITHOTO TPY/Ia M IKOJIOTUYECKH KOM(DOPTHOM KU3ZHU KAXKIOTO UICHA
00111eCTBA;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
HCIIOJIh3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS TSI
aHanu3a M OOBSICHEHUS SIBJICHUN OKPYKAIONIEro MUPa W MPOUCXOMAIINX B HEM H3MEHEHHH,
yYMEHHUSI JIel1aTh 000CHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HayYHBIX (DAKTOB U UMEIOUTUXCS JaHHBIX
C LEJIBIO TIOJIYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOIh30BAaTh XUMUYECKUE 3HAHUS [T PEIICHHsSI TIPOOIeM
B pEaIbHBIX KU3HEHHBIX CUTYAIIUSIX;

WHTEpeca K MMO3HAHUIO U MCCIIEIOBATEIhCKON ACATEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpAa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHUH 1O XHMHUHU B COOTBETCTBHM C JKU3HEHHBIMU
MOTPEeOHOCTSAMU;

MHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbiXx cdepax mnpodeccuoHaabHON
JIeSITETLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHHUS yUeOHOTO mpeamera «XUMHS» Ha YpOBHE
CpeaHero o0Iero oopa3oBaHMs BKIIOYAIOT:

3HAYUMBbIC UIST (POPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXKTUCIUILTHHAPHEIC
(MexnpeMeTHbIE) 00IIeHayYHbIC TOHSATHS, OTPAKAIOUIHE [IEIIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crieuru(UKy METO/I0B IIO3HAHUS, HCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprus, SIBJIEHUE, MpPOIecC, CUCTeMa, HAyyHbIH (akT, MPUHLUIL, I'MIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, SKCIICPUMEHT U IpyTHe);

yHUBEpCaJbHble  yuyeOHble  JeiicTBUA  (IIO3HABaTeNbHblE,  KOMMYHUKAaTHBHBIE,
perynsTHBHBIE), obOecreunBaronie (HopMUpOBaHHE (QYHKIMOHAIBHOH T'PAaMOTHOCTH U
COLIMAJIFHOW KOMITETEHIIMN 00YyYaroIuXCs;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS  HCIIONB30BaTh  OCBOCHHBIE  MEXIUCIHUILTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHUBEpPCAIbHBIC Yy4YeOHBIC JCHCTBHS B TO3HABATEIBHOW U
COLMAJIbHOM NPAKTHUKE.

MertanpeaMeTHble pe3yJbTaThl OTPAXKAlOT OBJAJAECHUE YHUBEPCAJIbHBIMH Y4EOHBIMU
[I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OBJaleHHe YHUBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe 1eHCTBUA:

CaMOCTOSITENIFHO (DOPMYyTUpPOBaTh M aKTyaJlU3UpoOBaTh MpoOJIEeMy, BCECTOPOHHE €
paccMaTpuBaTh;

OTIPENIENIATh IeNT JICATEIIbHOCTH, 3a/aBasi mapaMeTpbl W KPUTEPUU HUX JOCTHIKEHHUS,
COOTHOCHTB PE€3yJIbTaThl I€ATEIbHOCTH C OCTaBIEHHBIMU LIETSIMH;



HCIIOJIb30BaTh NPU OCBOEHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKM TMOHATHMM M yCTaHaBIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUS U1 OOBSICHEHUS OTJCJIbHBIX (DAKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALIUK BEILIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh MPUUYNHHO-CJIE/ICTBEHHBIE CBS3U MEXKY N3YYaeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pacCyXJeHHs (MHIYKTHBHbIC, JAEIYKTHUBHBIE, [0 AaHAJIOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUSX, (POPMYJIHNPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

NPUMEHATh B Mpollecce MO3HAHUS, UCTIONb3yeMble B XUMHHM CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJIENH, TPe0OPa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHM 3HAK (CUMBOJI) JIEMEHTA,
XUMUYecKas (QopMyna, ypaBHEHHE XHUMHUYECKOW pEakIuu — TpPHU pEIIeHUH Y4eOHBIX
[IO3HABATENBHBIX U MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbIE MOJEJIbHbBIE MPEACTaBICHUS
JUTS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a30BbIe HCCIEA0BATENbCKHE HeHCTBHS:

BJaJIeTh OCHOBAaMH METO/JJOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUUECKUX PEAKIINA;

dopMynHMpoBaTh €T W 337aYd  UCCIIEJOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIFHO c(hOpMyITMPOBaHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (OpMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHMIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA M TPOBEACHUSI YUYEHHUECKHX
HKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUs HAOIIOAATH 332 XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (opMmyiaupoBaTh OOOOIIEHHS U BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIIEAOBATENLCKOM M TPOEKTHOM JeATEeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENIBHOMY IIOMCKY METOAOB peIICHUs
MIPAKTUYECKUX 3aJ]a4, IPUMEHEHHUIO Pa3IMYHBbIX METO/OB ITO3HAHUSI.

3) padora ¢ undopmanueii:

OPHEHTUPOBATbCS B Pa3IMYHBIX HMCTOYHUKAX HMHPOpMaLuu (HAy4HO-NOIMYJIApHAst
JUTepaTypa XUMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHAM3UPOBaTh MH(MOPMAIMIO PA3IUYHBIX BUIAOB U (OpM MpeacTaBICHUs, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(dbopMyIHMpOBaTh 3ampPOCHl M TMPHUMEHATh Pa3IMYHBbIE METOJbI IMPH IOHCKE U OTOOpE
uHpOpMaLnu, HeOOXOIMMOH [T BBIMOJIHEHHS YUeOHBIX 3a/1au ONpeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCMOIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MpeacTaBieHuss nHPopManuu (CXeMblI,
rpaduky, quarpamMmsl, TaOJUIbI, PUCYHKHU U IpYTHE);

UCMOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeICcTBa MpH paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((pU3UYecKue M MaTreMaTH4YecKhe) 3HaKu |
CHUMBOJIBI, (hOpMyJIBl, a00peBUATYpbI, HOMEHKIIATYPY;

UCTOJIBb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISATHOCTH.

OgBiaeHHe YHHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMM:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXK/IaeMOW TeMbI B XOJI€ TMAJIOTa /MU TUCKYCCHH,
BBICKa3bIBaTh HJ€H, (OPMYIHPOBAaTh CBOU IMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MPEJI0KEHHON 3a/1a4u;



BBICTYIIaTh C INPE3EHTALMENl PE3yJbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU  BBINOJIHEHUM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl 10 HCCIEJOBAaHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuyu y4eOHOro Impoekta ¥ (OpMyJIMpOBATh BBIBOJBI IO pPE3yJbTaTaM IMPOBEIEHHBIX
HCCIEOBAHUI MyTEM COTJIACOBAHUSI TIO3UITHI B X0J1e 00CYKICHHS 1 OOMEHAa MHCHUSIMH.

OsiajgeHne yHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIPHO TUIAHMPOBATh M OCYIIECTBIISATH CBOKO IO3HABATEIBHYIO JEATEIBHOCTD,
orpenensas e€ Leau U 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
npeJUlaraeMblii allTOPUTM JICHCTBUN TMPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEOBATENILCKUX 3ajad,
BBIOMpaTh Hanbosee F3(P(PEKTUBHBIN CITOCOO MX PEIICHHs C YYETOM MOTYyYSHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYLIECTBIIATh CaMOKOHTpPOJIb CBOEH JI€ATEJbHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOIICHKHU.

NNPEJMETHBIE PE3YJIbTATHI
10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca « OpraHuyecKkast XUMHs» OTPaxaroT:

C(OPMHPOBAHHOCTh MPEJCTABICHUA O XUMHUYECKOW COCTABISIOUICH €CTECTBEHHO-
HAaYyYHOM KapTHHBI MHpA, POJIM XUMHUH B TO3HAHUM SBIEHUH NpUPOABI, B (OPMHUPOBAHUHU
MBIIIJIEHUSI U KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHns NPAaKTHYECKUX 3aJad M SKOJIOIMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOIL cpenie;

BJIAJICHHE CUCTEMOH XUMHMUYECKMX 3HaHUH, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
MOHATHUS (XUMHUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIbHOCTh, XUMMYECKas CBfA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpamiéHHast), MOJb, MOJSIpHas Macca, MOJSIPHbIM O00BEM, YIJIEPOJHBIH  CKeJeT,
(GyHKUMOHATBHAS TPy, paauKal, HW30MepHusi, U30MEepbl, TOMOJOTUYECKHNA psij, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA M a30TCOJAEPIKAIINE COCTUHEHHsI, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemiectB A. M. bBymiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMMH; MHPOBO33PEHUECKUE 3HAHUS, JEXKallue B OCHOBE NOHUMAaHMS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHHUH, (PAKTONIOTHYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYUYEHUU U O€3011aCHOM HCIIOJIb30BAaHMH BaKHEUIIIMX OPraHMYECKUX BEIIECTB B ObITY
U TIPaKTUYECKOH J1€ATENbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHH BBISABIISATH XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTaBAa, CTPOCHUS U
MPEBPALICHUI OPTraHUYECKUX COCTUHEHUM;

Cc(OPMHUPOBAHHOCTb YMEHUN HCIOJIB30BATH XUMHUECKYIO CHUMBOJIMKY Ul COCTABJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOM) (OPMYJI OPraHUUECKUX BEIECTB
U YpPaBHEHHUH XUMHUYECKUX pEaKLUi, U3roTaBIMBaTh MOJAEIN MOJIEKYJ] OPIaHUYECKUX BEIIECTB
JUI WIUTFOCTPALMU MX XUMHUYECKOTO U MPOCTPAaHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh U3YUYECHHBIX OPTaHUYECKUX
BEIIECTB IO HX COCTaBY M CTPOCHHIO K OIpENeJEHHOMY KIJIACCY/TpyMIe COEIUHEHUI
(YrieBomopoJpl, KHCIOPOA M  a30TCOAEp)KAIllM€ COEIMHEHUS, BbICOKOMOJIEKYJISIPHbIE
COEMHEHM), AaBaThb UM Ha3BaHus o cuctemarnyeckoil Homenknarype (IUPAC), a taxxke
IPUBOJUTH TPUBHAJIbHBIE HA3BAHMs OTIEIIbHBIX OPraHUYECKHUX BELIECTB (ITHUJIEH, MPOIMUIIEH,



alleTHJIeH, AITHJICHTIUKONb, TIUIEepuH, (eHos, QopMalbaeru, aneTalbAeru]l, MypaBbHHAS
KHCJIOTa, YKCyCHasl KUCIIOTa, OJIEMHOBAasl KUCIIOTA, CTEAPUHOBAsI KHCIIOTA, TIIIOK03a, (hpyKTO3a,
Kpaxmall, [eJUTH0JI03a, TIIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpENeIsTh BUIbl XUMUYECKOW CBSI3M B OPraHMYECKUX
COEIUHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJIOKEHUSI TEOPHH CTPOCHHSI OpPTaHMYECKUX
BemiecTB A. M. byTtnepoBa it 0o0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIECTB OT UX COCTaBa W
CTPOEHHS; 3aKOH COXPAHEHHUS MACChl BEILIECTB;

chOpMUPOBAHHOCTh yMEHMI XapaKTepHU30BaTh COCTaB, CTpPOCHHUE, (u3ndeckne u
XUMHUYECKHUE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH Pa3IMUYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(meTaH, 3TaH, STWIEH, MPOMWIEH, aleTwieH, Oyranuen-1,3, merunOyranuen-1,3, OeH3odm,
METaHOJI, 3TaHOJ, ATUJIEHTJIUKONb, TTULEPUH, (EHON, aleTalbJeru]l, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI003a, aMHUHOYKCYCHasi KHCIIOTa), WIIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTb HWCTOYHUKU YTIEBOJOPOJHOTO CBIPHS
(aedThb, TMPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX TEpepabOTKH M TPAKTHUECKOe MPUMEHEHHE
IIPOJYKTOB MEpepadoTKH;

c(hOPMUPOBAHHOCTh YMEHUH TPOBOJHUTH BBIYHCICHUS IO XUMHUYECKHM YPaBHEHUSIM
(Maccpl, 00bE€Ma, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOIYKTAa PEaKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOTHYECTBY OJHOTO M3 UCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHU BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, KCIONb3YeMbIX B XHMUU TPH H3YYCHHHM BEIIECTB W XHUMHUYECKHUX SBJICHHIA
(HabnrofeHre, W3MEpPEHUe, OSKCIEPUMEHT, MOJICIUPOBAHNE), WCIONh30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUS IS IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMECHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHUN COOJIIO/IATh MPAaBWIIA TOIH30BAHUS XUMHUECKON MOCYI0NH |
abopaTOPHBIM 000PYAOBAaHKUEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHUI TMJIAaHUPOBATH M BBIMOIHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpallleHusi OPraHUYEeCKHX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ITUIICHA U HU3YYEHHE €ro
CBOWCTB, KAayeCTBCHHBIC pEAKIIMM OPTaHUYECKUX BEIIECTB, JeHATypalus OCIKOB TWpH
HArpeBaHWM, IIBETHBIC PEAKIMHN OEJIKOB) B COOTBETCTBHH C MPABUJIAMHU TEXHHKH OE30MAaCHOCTH
pu OOpAIlEeHUHU C BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAaHUEM, TPEJCTABIATH PE3yIbTAaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3aluCH YpPaBHEHUH COOTBETCTBYIONIMX pEaKIUNd H
(GbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECCKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(}OpMmaIuio,
MOJTy4aeMyto U3 pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBoil nH(popmainu, UHTEepHET U IpyTux);

chOpMUPOBAHHOCTh yMEHHMH COOMIOAATh MpaBHJIA DSKOJOTHYECKH I€71eco00pa3Horo
MOBEJCHUS B OBITY M TPYIOBOW [EATEIHHOCTH B IIENISAX COXPAaHEHHUS CBOETO 3I0POBbS H
OKpY>Karolllel MPUPOJHOIM Cpe/ibl, OCO3HABATh OMACHOCTh BO3ACHCTBHUS HA >KMBBIE OPraHU3MBI
onpeneaEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMmbich mokasarens [IJIK, mosicHsaTe Ha
npuMepax CrnocoObl YMEHBIIICHUSI U TIPEIOTBPAIICHUSI UX BPEIHOTO BO3JIEUCTBHS HA OPraHU3M
YeNoBeKa;

JUTsl 0OYYaIOMIUXCS C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3J0POBBS: YMEHUE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA;



JUIL  CJEMbIX W CIa0OBUIAIIMX OOYYarOIMXCSA: YMEHHME HCIOJIb30BaTh pelibe(HO-
TOYEYHYIO cucTteMy 00o3HaueHuit JI. bpaiins ans 3anucu xumuyeckux Gopmy.

11 KITIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHHsS Kypca «OOmass M HeopraHudeckas XHUMHSD)
OTpaXKaroT:

C()OPMHUPOBAHHOCTh TPEACTABICHUN: O XHMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAaYyYHOM KapTHHBI MHpA, POJIM XUMHUH B TO3HAHUM SBICHUH OpUPOABI, B (OPMHUPOBAHUHU
MBILIUICHUSI U KyJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHnss NPaKTHYECKUX 3a4ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310pPOBBIO U IPUPOJHOU CpeLE;

BIQJICHAE CHUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AIEKTpOHHbIE OPOUTATN aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH 00BEM, BaJEHTHOCTb, SJIEKTPOOTPULATENBHOCTh, CTENEHb
OKHMCJICHHs, XUMHUYECKas CBS3b (KOBAJEHTHAs, MWOHHAas, MeTa/lInuyeckas, BOJOPOJHAL),
KpUCTAJZIMYECKAsl ~ PEIIETKA, TUIBI XMMHWYECKHUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAs IUCCOLMALNA, OKHCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON  peaklMH, XHMMHYECKO€ paBHOBECHE); TEOpPUHM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON Juccolmanuu, nepuoguyeckuil 3akoH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHUS MAacCChl BEULIECTB, 3aKOH COXPAHEHUS W IPEBPAILEHUS JHEPIrUU IPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JEKaIME B OCHOBE IIOHMMAHHsA TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH,
(aKTOJIOTMUYECKUE CBEJICHHUSI O CBOWCTBAaX, COCTaBe, MOJyUYECHUH U OE€3011aCHOM HCIOJIb30BaHUU
BOXHEUIIIMX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTHUECKOU AESITETHHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISABIISATH XapaKTEPHbIE MPU3HAKU MOHATHH, YCTaHABIUBATh
UX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATHUS INPU ONHUCAHUM HEOPraHUYECKHUX
BEILIECTB U UX NPEBPALLCHUI;

C(OPMHUPOBAHHOCTb YMEHUN HCIOJIb30BATH XUMHUYECKYIO CHUMBOJIMKY JUIS COCTABIJICHMS
¢bopMysl BeIIECTB W YypaBHEHUH XHUMHUYECKUX pEaKIUil, CUCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHBblE Ha3BaHHs OTAEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
YIIIEKHACTBIA Ta3, aMMHUAK, TaléHas M3BECTb, HETrall€Has W3BECTb, NUTbEBAas COAA, NMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS] XUMHUECKUX
AJIEMEHTOB B COEIUHEHMSX Pa3IMYHOI0 COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAsl, HIOHHas,
MeTaJlJIn4ecKasi, BOJOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO
BElleCTBA (aTOMHAsl, MOJIEKYJISIpHas, MOHHAs, METaJJIMYecKas), XapakTrep Cpelsl B BOJHBIX
pacTBOpax HEOPraHWUYECKUX COECTMHEHUI;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIEKHOCTh HEOPIraHUYECKUX BEIECTB
10 UX COCTaBY K ONpPeJeNEHHOMY KJIacCy/TpyIie COeJUHEHUH (IPOCThIe BEIIeCTBA — METAJLIbl U
HEMEeTaJlTbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCT, YMEHMH pacKpbIBaTh CMBICH THepuoguueckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBaTh €ro  CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO WU
MPOTHOCTUYECKYIO (YHKIINH;

C(OPMHUPOBAHHOCT YMEHUH  XapaKTepu30BaTb JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX IeMEHTOB 1—4 nepnonos [leprnognueckoit cuctemsl XuMudeckux anemeHToB /1. U.
MeneneeBa, HCIONB3Ysl TOHATHS «S-, p-, d-3JEKTPOHHBIE OpPOMTAIM», «IHEPreTHUYECKUe



YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOIMCTB XHMHMYECKHX JJIEMEHTOB M HX
COEIMHEHMI 10 nepuoaaM u rpynnam [lepuoandeckoil cucTeMbl XUMUYECKHX 351eMeHTOB JI. W.
Menneneena;

chOPMHUPOBAHHOCTh yMEHUW XapaKTepu3oBaTh (OMHCHIBATh) OOIIHE XUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIECTB pa3JIMYHBIX KJIACCOB, MOJTBEPKIaTh CYIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXIYy HEOPraHMYeCKUMH BEIIEeCTBAMM C IOMOIIbIO YpaBHEHUH
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMA;

c(OPMHUPOBAHHOCTh YMEHHS KJIacCU(UIMPOBATH XUMHUYECKHE PEAKIUH MO Pa3TUUYHBIM
NpU3HaKaM (YUCIIy W COCTaBy pEarupyrolux BEIIeCTB, TEIIOBOMY 3(QEKTy peakuuu,
M3MEHEHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKkluy, Y4acTHIO KaTajlu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIISITh YPABHEHHS PEAKUUI Pa3IMYHBIX TUIIOB, TIOJHbIC
U COKpAIllEHHbIE YPaBHEHUs PEaKLMi MOHHOTO OOMEHa, YYMUTBIBAs YCIIOBHs, IPU KOTOPBIX 3TH
peaxkuuu UayT 10 KOHIIA;

C(OPMHPOBAHHOCT YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JIMYHBIX HEOPraHWMYECKUX BELIECTB, pPACIO3HABATH ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT
pasnuyHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrO paBHOBECUS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpunIun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTb XUMHUECKHE IIPOLIECCHI, JeKallue B
OCHOBE IPOMBIIUICHHOTO MOJTY4YE€HHUsI CEpHON KUCIIOTHI, aMMHUaKa, a Takxke c(OpMHUPOBAHHOCTb
npeacTaBIeHuid 00 OOIIMX HAayYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCT YMEHHH MPOBOIWTH BBIYHCICHUS C HCIOJIB30BAHUEM TTOHSATHS
«MaccoBasi 70l BEIIECTBA B pPacTBOpe», OOBEMHBIX OTHOIIEHMH Tra30B IMPU XUMHYECKUX
peakIMax, Macchl BellecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
i 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMHM BEILIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MacChl BEILIECTB, IPEBPAILEHHS U COXPAHEHUS SHEPIUH;

Cc(OPMHPOBAHHOCTh YMEHUH COOMIO/IaTh MPaBUIIa MOJIb30BAaHHUSI XUMHUYECKOM MOCyI0i U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO Ja00paTOPHBIX XUMHUYECKUX OMBITOB;

Cc(OPMHPOBAHHOCTh YMEHHH IUIAHHUPOBATH M BBINOJIHATE XWMHYECKUH OSKCIIEPUMEHT
(paznokeHue NepokcHaa BOAOPOAA B NPUCYTCTBHM KaTallM3aTopa, ONPEICIIEHHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklid HOHHOrOo OoOMEeHa, KaueCTBEHHbIE peakluu Ha
cyibdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KaTMOH aMMOHHUS, PEUICHHE 3KCIEePUMEHTAIbHBIX
3ajad mo TtemaMm «Metamub»y U «HemeTtamiby) B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH MpH 0OpallleHNH C BEIECTBaMU U JJAOOPaTOPHBIM 000PYIOBAHUEM, NIPEJICTABIISAThH
pe3yabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3almiCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKH AHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
[OJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTBa MaccOBOW KOMMYyHMKauuu, VHTepHeT u

JPYTHX);



c(hOpPMUPOBAHHOCTh yMEHHI COONIOAATh TPaBHJIA DSKOJOTHYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IICNIAX COXPAHEHHUS CBOETO 3I0POBbS H
OKpYKaroIIel TMPUPOTHON Cpellbl, OCO3HABATh OMACHOCTh BO3JICHCTBHUS Ha JKUBBIC OPTaHU3MBI
OTpeIeNIEHHBIX BEIIECTB, MOHUMas cMbIca nokaszatens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBIIICHUS U TIPEIOTBPAIICHHS WX BPETHOTO BO3JICHCTBHUS HA OPraHU3M YCIIOBEKA;

U OOYyYarOLIMXCSl C OrPAaHMYCHHBIMH BO3MOXHOCTSIMU 3I0POBBSI: YMEHHE NPHUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIICCTB M XUMUYCCKHX SBJICHHIA;

JUIS CIIEMIBIX M CIIA0OBHIANINX OOYYaIOUIUXCSA: YMEHHE HCIIONb30BaTh pelbeHO-
TOYCYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anvucu XumMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/je/ioB U TeM (uudposbie)
Ne i/m Konrtpoabsusl | Tlpakrndecku
NPOrpamMMsbl Bcero o0pazoBaTe/bHbIC
e padoThI e padoThlI
pecypchl
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKON XMMHUH
IIpenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHMSI OPraHU4YECKUX COeTMHEHUH A. 3
M. bytneposa
Uroro no pazneny 3
Pasnen 2. YraeBoaopoabt
2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJIKAHBI 2
29 HenpenenbHble yrieBoJopO/Ibl: aJKEHBI, 6 i
' aJIKaJINEHBI, aJTKUHBI
23 ApoMaTudecKkue yrieBoaoposl 2
24 [IpupoaHbIE HICTOYHUKH YIJIEBOJIOPOAOB U 3 1
' uX rnepepadoTka
Hroro no pasneny 13
Pa3nen 3. Kuciopoacoaep:kamue oprannyecKue coeinHeHUs
3.1 Crnuptsl. ®enon 3
39 Anpaerunbl. KapOOHOBBIE KUCTIOTHI. 7 1
' CnoxHbIe dQUPHI
3.3 VYrieBoanl 3 1
Hroro no pazneny 13




Pa3znen 4. A3oTconepxainiue opranHnyecKkue coeIuHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKYISIpHBIE COCAUHEHUS

5.1 [Tmactmaccer. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kontpoabnsl | IlpakTnyecku (up )
NPOrpamMMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThlI e padoThlI
pecypcsl
Pazgea 1. Teoperuyeckue OCHOBbI XUMHH
CrpoeHnue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepunonnueckas cuctema XUMHUYECKUX 3
anemenTtoB /. 1. Menaeneena
12 Crpoenue BemectBa. MHOroo0pasue 4
. BEIIECTB
1.3 XHWMHUYECKUE PEAKLINN 6 1 1
Hroro no pazgeny 13
Pa3nen 2. Heopranuveckass Xumus
2.1 Merauibl 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX )
' BEILECTB
Hroro no pazgeny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XUMHUS U )KU3HB 4
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
KoandecTBO 9acoB 3J1€KTpOHHI>Ie
Ne Tema ypoka Kontpoas | IMpakruuec | Hara uupposbie
n/n Bcero HbIe KHe U3yYeHUsS o0pa3oBareJb
padoTsI padoThbI HbI€ pecypchl
IIpeamer opraHn4ecKoi XUMuH, e
1 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE 02.09.2024
Teopus cTpoeHUs OPraHuYECKuX
2 coenuHeHnii A. M. byTtiepoBa, €€ OCHOBHBIC 1
IR 09.09.2024
MOJIOKEHUS
[IpencraBnenue o kiaaccuGpuKauu
opraHnyeckux Bermiect. HomeHnknatypa
3 1
(cucTeMaTuveckas) U TPUBHAIBLHBIC HA3BAHMUS 16.09.2024
OpPTaHMYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, |
TOMOJIOTHYECKUHN PsIJT 23.09.2024
5 Mertan u 3TaH — OpocTeme |
MPEACTABUTENM aTKAHOB 30.09.2024
6 AJKEHBI: COCTaB U CTPOCHME, CBOMCTBA 1
P 07.10.2024
OTHIIEH U IPOIHJIEH — MPOCTENIINe
7 1
IIPEACTABUTENM ATKEHOB 14.10.2024
[TpaxTrueckas paborta Ne 1. «Ilomyuenue
8 . 1 1
3TUJIEHA U U3YYECHHUE €T0 CBOMCTBY 21.10.2024
9 Anxanuensl. byraguen-1,3 n 1
meTmioytaguen-1,3. Ilomyuenue 28.10.2024




CUHTCTUYCCKOI'O KaydyyKa U pC3HHbI

AJNKHMHBI: cOCTaB U OCOOCHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHM psill. ATIETHUIICH —
THTCEITHT A A 11.11.2024
IpOCTEHIINN PeICTaBUTEIb ATKUHOB
1 Brruncnenus no ypaBHEHHIO XUMHUYECKOU
peakuuu 18.11.2024
Apenbl: 6eH301 ¥ TOIyol. TOKCHYHOCTh
12 P Y 25.11.2024
apeHoB
13 I'eneTnueckas cBsI3b yIrie€BOJOPOAOB,
MPUHAJICKAUX K PA3TMYHBIM KJlaccam 02.12.2024
[IpupoaHBIE HCTOYHUKH YTIIEBOJOPOIOB:
14 NPUPOIHBIN ra3 U MOMyTHbIE HE(PTIHBIE ra3bl,
PHpos Y ; 09.12.2024
He(Th U MPOAYKTHI €€ TIepepadOTKH
[IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOIOB:
15 MIPUPOIHBIN T'a3 U MOIMyTHLIC HEDTAHBIC Ta3kl,
PHpoa Y ; 16.12.2024
He(PTh U MPOJLYKTHI €€ nepepaboTKu
16 KonTponpHas pabota mo pazaeny
«YTIIEBOAOPOIBD 23.12.2024
[IpenenbHbIe OAHOATOMHBIE CIIUPTHI:
17
METaHOJ U 3TaHoJ. BonoponHas cBs3b 13.01.2025
18 MHoOroaTtoMHbI€ CIUPTHI: STUIICHIIIUKOIb U
TJINLEPUH 20.01.2025
@DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
19 .
XUMHYECKHE CBOMCTBA, MPUMEHEHUE 27.01.2025
20 Anpaerunpl: GopMalbIECTH U alleTAIbICTHI.
Aueron 03.02.2025
21 OHOOCHOBHBIE TIPEIeTTbHBIE KAPOOHOBLIE




KHCJIOTBI: MYPaBbHHAA U YKCYCHaA

10.02.2025

[TpakTrueckas pabota Ne 2. «CBoiicTBa

22
pacTBOpa YKCyCHOM KHCIOTBD» 17.02.2025
CreapuHOBasi U OJIEMHOBAS KMCIIOTHI, KaK
23
IPECTaBUTENIN BbICIINX KAPOOHOBBIX KHCIIOT 24.02.2025
MBpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
24 .
KHUCJIOT, UX MOIOIIee JCHCTBUE 03.03.2025
CnoxxHble 2(hUPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHUCIIOT. ['MAPOIH3 CIOXKHBIX
P AP 10.03.2025
a¢hupoB
%6 JKupbl: THIPOIN3, MPUMEHEHHE,
OuoJsiornueckasi pojb )KUPOB 17.03.2025
VYrneBoabl: cocTaB, KilaccupUKaIus.
27 Baxneimme npencTaBUTEIN: TIIOKO3a,
be 07.04.2025
(dbpykTo3a, caxaposa
)3 Kpaxmai u memirono3a Kak mpupoIHbie
HOJIUMEPBI 14.04.2025
KonTponbnas pabota no pazaeny
29 «Kucnopoacoaepkaiiyue opraHndecKue
POACOACPIRAIIIE OP 21.04.2025
COCTMHCHH S
30 AMUJHBI: METHUJIAMUH U aHUJIUH
28.04.2025
AMUHOKHUCIIOTHI KaK aM(OTEpHBIE
31 OpraHHYeCKHE COSIUHCHHUS, UX
P A 05.05.2025
Ouosiornueckoe 3HaueHue. [lenTu bl
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEAMHEHNUS 12.05.2025




13 OcHOBHbBIE TOHATHUS XUMHH |
BBICOKOMOJIEKYJISIPHBIX COEIUMHEHMI 19.05.2025
OcHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHMUIA. 1 26.05.2025
[ImacTmaccel, KaydyKkH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThbI

IIpakTnye
CKHe
padoThbI

Jlara
U3yYeHHS

DJIEKTPOHHBIE
uugposbie
o0pa3oBaresb
HbIE pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEeKTpOHHAs
KOH(UTryparus aTOMOB

02.09.2024

[Tepuoanueckuii 3akoH u [leprnonnueckas
CHCTeMa XMMHYECKHX 3aeMeHToB /I. H.
MenneneeBa, UX CBA3b C COBPEMEHHOU
TEOPUEHN CTPOEHUSI AaTOMOB

09.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMHYECKHX 3JIEMEHTOB M UX COCIUHEHHH T10
rpyIImaM U nepuojam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX 3neMeHToB J[.J1. MeHaeneeBa B
pPa3BUTHUU HAYKH

16.09.2024

CTpOCHI/Ie BelecTBa. XUMUUIecKas CBA3b, eé
BUBI; MCXaHHU3MBbI O6p330BaHI/IH KOBaJICHTHOM
CBA3H. BOI[OpOI[HaH CBA3b

23.09.2024

BaneHTHOCTB. DJIEKTPOOTPULIATETBHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

30.09.2024

[TonsiTne o nucnepcHbIx cucteMax. cTuHHBIE
Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOPE

07.10.2024




Kiaccudukanmst 1 HOMEHKIaTypa
HEOpPraHWYeCKuX coennHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

14.10.2024

Knaccudukanmst XuMuaeckux peakiyii B
HEOPraHUYECKOW U OPraHUYECKON XMMUHU.
3aK0H COXpaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs W MPEBPAICHHS SHEPTUHU TIPH
XUMUYECKUX PEAKITUIX

21.10.2024

Ckopoctb peaknuu. O0paTuMble peaKiuu.
XHUMUYECKOE PaBHOBECHE

28.10.2024

10

[TpaxTrueckas padbora Ne 1. «Bausiaue
pa3nnYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIum»

11.11.2024

11

Dnektponutuueckas auccouuanus. [louarue o
BOIOpoiHOM Tokazarene (pH) pacTtBopa.
Peakiiun nonHoro oomena. I'uapoinus
OpPraHn4YCCKUX U HCOPTAaHUYCCKUX BCIICCTB

18.11.2024

12

OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.
[TonsaTHE 006 A1IEKTPOIM3E PacIIIaBOB U
pacTBOPOB COIEN

25.11.2024

13

KonTponbhas pabota no pazueny
«TeopeTnueckue OCHOBBI XUMUUY

02.12.2024

14

Mertamnel, ux nojgoxenue B Ilepuognyeckoii
CHCTEME XMMUYECKUX 351eMeHToB []. U.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3nvyecKkrue CBOMCTBa
METAJIJIOB

09.12.2024




15

CrutaBel METaIOB. DJIEKTPOXUMHUYECKUM PsijT
HanpsH>KEHUH METAILIIOB

16.12.2024

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIOB
(HaTpwmii, KaJIUH, KaJIbIIUA, MarHuH,
AIFOMUHMN) U UX COETUHEHUH

23.12.2024

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COETMHEHNN

13.01.2025

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

20.01.2025

19

[TpakTrueckas padota Ne 2. "Pemienue
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeEME
«Metamab»"

27.01.2025

20

Hewmeramnbl, ux nonoxenue B [leproanueckon
CHUCTEME XMMUYECKHUX 351eMeHToB []. M.
MeHpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

03.02.2025

21

®u3nYecKre CBOMCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaIoB (Ha MpUMepe
KHCJIOpOJia, cepbl, hocdopa u yriepoa)

10.02.2025

22

XHUMHYECKHE CBOMCTBA FAJION€HOB, CEPBI U UX
COCIMHEHU I

17.02.2025

23

XuMHUUEcCKre CBOMCTBaA a30Ta, hocodpa 1 ux
COCIMHECHUI

24.02.2025

24

XHUMHUUECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeIUHEHUN

03.03.2025

25

[IpuMmeHeHNe BaKHEHIIINX HEMETAJIOB U HX
COETUHEHUN

10.03.2025

26

O0001IeHNE U cUCTEMATHU3allNs 3HAHU 110
teMe «HeMeTasuibpy. BerunuciaeHus no

17.03.2025




YPaBHEHUSM XUMHUECKHUX PEaKIHii 1
TEPMOXHUMHUYECKHE PACUETHI

27

ITpakTuueckas padora Ne 3. «Pemienue
AKCTIEPUMEHTANIBHBIX 33124 110 TEMe
"Hemetamst"»

07.04.2025

28

KouTponbnas pabota mo temam «MeTamuib» u
«Hemeramnb»

14.04.2025

29

HeopraHqucm/Ie " OPraHn4CCKUC KUCIOTHI.
HeOpFaHI/ILICCKI/IC " OPpraHNn4YCCKUC OCHOBAHUA

21.04.2025

30

AmboTepHbIe HeopraHHYECKHe 1
OopraHu4ecKkue coeiMHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHMYECKHUX M OPraHUYEeCKUX
BELIECTB

28.04.2025

31

Ponp xumMun B o0ecrieueHUun 3KOJ'IOFPI‘ICCKOI>1,
3HepFeTquCKOﬁ 1 IUIIEBOM 6630HaCHOCTI/I,
Pa3BUTHU MCAULIUHDBI

05.05.2025

32

[Ipencrasnenus 00 0OMKUX HAYYHBIX
MIPUHITAIIAX IPOMBIIIICHHOTO TTOTYICHHS
BAXXHEMIIINX BEIICCTB

12.05.2025

33

YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB

19.05.2025

34

XHUMHA U 300pOBbE YEIOBEKA

26.05.2025

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O IPOLECCA
Oos3aTesibHbIE YUeOHbIe MaTEPHAJIBI ISl YUEHHKA

1.YueOnuk: Xumus: 10 kmacc: yuyeOHHK JUIsl ydamuxcs o0meo0pa3oBaTeIbHBIX OpPraHU3alui C
MPWIOKEHWEM Ha 3MeKTpoHHOM Hocutene(DVD): 06a30Bblii  YpOBEHbB: /T.E. Pynsutuc;
O.I". ®enpaman - M.: [Ipocsemenue, 2014. — 224 c.: wi.- ISBN 978-5-09-028570-4

2.Yuebnuk: Xumus: 11 kmacc: yueOHHK 7S ydamuxcs: o0meo0pa3oBaTebHBIX OpPraHU3alMi ¢
MPWIOKEHHEM Ha 3MeKTpoHHOM Hocutene(DVD): 06a30Bblii  YpOBEHbB: /T.E. Pynsutuc;
O.I".®enpaman - M.: [Ipocsewmenue, 2014. — 224 c.: nn.- ISBN 978-5-09-028207-9

tabnuupel: [lepuonnyeckas cucrema xumuueckux snemeHToB /1. . Menneneesa, Tabnuia
PacTBOPUMOCTH, FIEKTPOXUMUUYECKHUH PsAJT HATTPSHKEHUST METAJJIOB

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
https://ir0-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bbiii-ypoBeHb.-Peanu3zamnus-TpedoBanuii-
®I'OC-cpennero-o0mero-oopasoBanus.-Meroanueckoe-mocoone-mist-yauterns. pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
bubmmorexa [JOK

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






