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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHUH Ha YPOBHE CpEHEr0 0011ero oopazoBaHus pa3pad0oTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBanun B Poccuiickoi
Oenepauun», TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUA (eAepalbHOM  00pa3oBaTebHON
nporpaMmbl cpennero oomiero oopaszosanusi (OOII COO), npencrabieHHsix B DenepaibHOM
rocyaapcTBeHHOM oOpaszoBaTtenbHOM ctanaapre COO, ¢ yuérom KoHueniuu npenojgaBaHus
yueOHOro npeamera «XuMus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit dexnepanuu,
peanu3yronX OCHOBHBIE 00pa30BaTeNIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJI0KeHHH «CTpareruu
pa3BuTusa Bocniutanus B Poccuiickoit ®eneparuu Ha niepuoa 10 2025 roma» (Pacnopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MoAXOAOB K pa3pabOTKe MporpaMMmbl MO XHMHH, K OIpeaeieHut0 oOuei
CTpaTeruu 00y4eHMs, BOCIIUTAHUS U Pa3BUTHUS 00yUaIOIIMXCS CPEACTBAMHU y4eOHOTO MpeaMeTa
«Xumus» nas 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTABHWJIM KOHIENTYaJIbHBIE TMOJIOXKCHUS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH €€, coaepxaHus, pe3yJbTaToB OO0y4YeHUs WU
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

XuMuyeckoe oOpa3oBaHHe, IOJIy4aeMO€  BBIITYCKHUKaMH  00I1eo0pa3oBaTeIbHOM
OpraHu3aluy, SBJISETCS HEOTheMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEepIIAIOIIMM 3TAllOM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEW, MNPUCYIIMX IEJIOCTHOW CHCTEeME XMMHUYECKOro oOpa3oBaHUA. OJTH LEHHOCTH
KacaroTCsl TMO3HAHUS 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MUPOBO33PEHUS M OOIEH KYIbTYpHI
YelioBeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pOBBIO U
NpUpOAHOH cpesie. PeannsyeTcs xuMuueckoe oOpazoBaHue 00y4arONINXCS Ha YPOBHE CPEHETO
oO1rero 00pa3oBaHus CpeCTBAMU Yy4eOHOTO MpeaMeTa « XUMHUsI», COACpKAHUE U TTOCTPOCHHE
KOTOpPOTO ONpeneNieHbl B MpOrpaMMe MO XUMHHM C Y4ETOM CHEIU(PUKH HAYKH XUMHUH, €€
3HAUEHUs B TO3HAHWU TPHUPOABI U B MATEPUATbHOW KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0uX 1eNiel W MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEIHETO
obmero odpazoBanusi B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HTPacT 0COOYIO pOJIb B COBPEMEHHOM
[IMBUJIN3AIMH, B CO3[JaHUM HOBOM 0a3bl MaTepHAIbHON KyabTypbl. OHA BHOCUT CBOW BKJIaa B
dbopMHpoOBaHUE PAIIMOHATEHOTO HAYYHOT'O MBIIIICHUS, B CO3/IaHHUE 1IETIOCTHOTO MPEICTABICHUS
00 OKpy’KarolleM MHUpe KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOPoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE ITOHMMAaHUs BEIIECTBEHHOI'0 COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOSHHUEM BEIEeCTB, UX CBOMCTBAMHU U BOZMOXXHBIMH O0JIACTSIMU TIPUMEHEHHS.

TecHo B3auMoOnIEMCTBYSS C JAPYrMMU €CTECTBEHHBIMM HAayKaMu, XHMHUS —CTaja
HEOTHEMJIEMON YacCTbl0O MHUPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
AKU3ZHU KaxJ0ro wieHa obmiectsa. CoBpeMeHHas XUMHUS KaK HayKa cO3uJaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTHI HAmpaBlieHa Ha PEIICHHUE TI00ATBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YEeJ0BEUECTBA — CBHIPHEBOM, JHEPTreTHMUECKOM, MHIIEBOM, SKOJOTHYECKON Oe30MacHOCTH |
OXpPaHbI 310POBbSI.

B coorBeTcTBUM ¢ OOHMIMMHU LEJISIMH U OPUHIUMIIAMH CPEAHETro o0uiero oOpa3oBaHUs
cogepkanne npeamera «Xumusi»  (10-11  kmaccel, ©0a30BbIi  YpOBEHb  M3yUCHHUS)
OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYpHYIO IOATOTOBKY OOydYaroumuxcs,



HEOOXOUMYIO UM JJIsl BEIPAOOTKU MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIECITHOTO BKIIOYEHUS B
KU3Hb COIMyMa, MPOJOJDKEHHS O00pa3oBaHMs B Pa3IUYHBIX OOJACTAX, HE CBS3aHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsonuMu  TipeAMeTa «XUMHS» SBISIIOTCS 0a30Bble Kypchl — «OpraHnudeckas
xumus» U «OOmas ¥ HEOpPraHUYecKas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTeMa 3HAHMM MO HEOPraHUYECKOW XuMuu (c
BKJIIOYEHHEM 3HAaHUW U3 0OlIed XUMHUU) U opraHnyeckod xumuu. dopmupoBaHHe IaHHON
CUCTEMBbl 3HAHUU MPU HU3YUYEHUU TMpeAMeTa 00ECeUnBAET BO3MOXKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOILIUX MOHATUN, 3aKOHOB U TEOPUI XUMUU.

Crpykrypa conepxkanus KypcoB — «Opranuueckas xumusi» u «O0111as 1 HeopraHudeckas
XuUMuUs» chopMUpPOBaHA B IPOrpaMMe MO XUMHHU Ha OCHOBE CUCTEMHOI0 MOAX0/ia K U3YUYEHUIO
yuyeOHOro Marepuana M oOyClIOBJI€Ha HCTOPUYECKM OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha
ONPEACIEHHBIX TEOPETUUECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYECKONW XUMHUM BELIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COCIUHEHHM, a
TaKX€ Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEIACTABICHUNW O CTPOCHUU BEIIECTB.
Ceenenust 00 M3y4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTUM — OT YIJIEBOJOPOIOB /10
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCJAMHEHUU. B Kypce opraHWYecKod XUMHH IOTy4YaroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs TEpBOHAYAIbHbBIE
IPEJACTaBICHUS O XUMUUYECKOU CBSI3H, KIIACCU(UKAITMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOUN pPEAKIIUU.

[lon HOBBIM yrjoMm 3peHusi B npeamere «XuMus» 0a30BOr0 ypOBHS pacCMaTpPUBAETCS
U3y4YCHHBIH Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS TEOPETUYECKUH Marepuan Hu
(dakTonIoruYecKkrue CBEACHUS O BEIIeCTBaX M XUMUYECKON peakinu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1as u HeopraHuveckass XUMHs» 00y4aroluMcs MPEAOCTaBIsIETCS BO3MOKHOCTh OCO3HATh
3HaUCHUE TMEPUOJMYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX TMO3UIINH,
Iy0o)XKe TOHSATHh MCTOPUYECKOE HM3MEHEHHE (PYHKIMH ATOTO 3aKoHa — OT 00o0OImaromei a0
OOBSCHSIONIECH ¥ MPOTHO3UPYIOIIEH.

Ennnasg cucteMa 3HaHHMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUHM, a TaKXKE O XUMHUUYECKUX PEaKIUSAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX
npoTekaHus nomnonHsercs B Kypcax 10 u 11 kiaccoB anemMeHTaMH COAEpKaHUS, UMEIOIINMU
KyJbTYPOJOTUYECKUA W NPUKIAAHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHUIO
B3aHUMOCBA3H XHMHUU C JPYTMMH HayKaMH, PAacKpbIBAlOT €€ pPOJIb B IIO03HABATEIBHOU H
MPAKTUYECKON JEeATETHPHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBKEHHSI K TIPOIECCY
TBOPYECTBA B 00JACTU TEOPUM U MPAKTUUYECKUX MPUIIOKEHUN XUMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO W JINYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKHA OCMBICITUBATH MH()OPMAIMIO U IPUMEHSATH €€ JJIA MOMOJHCHUS 3HAHUH, pereHus
VMHTEIUICKTYaJbHBIX U 3KCIEPUMEHTAIBHBIX MCCIEI0BATENBCKUX 3a/1a4.B menoMm couxep:xkaHue
y4e0HOTO TIpeMeTa « X UMHUS» JaHHOTO YPOBHS U3YUCHUSI OPUEHTUPOBAHO HA (POpMUpOBAHUE Y
00y4Jaromuxcss MUPOBO33PEHUECKON OCHOBBI ISl TOHUMaHUs (UI0COPCKUX HAeH, TaKUX Kak:
MaTepualibHOE €IMHCTBO HEOPTaHUUECKOTO U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHHEM, IIO3HABAEMOCTb NPUPOJHBIX SBICHUWA ITyTEM
AKCHEPUMEHTA M PEIICHUS] MPOTUBOPEUHN MEXKAY HOBBIMU (aKTaMU M TEOPETUUYECKUMU
MpEeANOChUIKAMHU, OCO3HAHUE POJM XUMHHU B PEHICHUU JKOJIOTMYECKUX HpoOJieM, a TaKxKe



npobsieM cOepekeHUs] SHEPreTHUECKUX PECYpCOB, CHIPbS, CO3JaHUS HOBBIX TEXHOJOTHUH U
MaTepHaJioB.

B mmane pemieHusi 3amady BOCHUTAHMSA, PA3BUTHA M COLMAIM3AIMHN  OOYUYaOUTUXCS
NPUHATBIE TPOTPAMMON MO XUMHH TOJAXOJbl K OMPEICIICHUIO COACPNKAHUS M TMOCTPOSHUS
npeaMeTa mpeaycMaTpuBaioT (OPMUPOBAHNE YHUBEPCATIbHBIX yUEOHBIX NEUCTBUM, UMEIOMINX
0a30Boe 3HAUCHHWE JJIS1 PA3IMUHBIX BUIOB JCATEIHHOCTH: PEIICHUs MPOoOyieM, TIONCKa, aHaIn3a
u 00paboTku uH(pOpPMAIMK, HEOOXOAUMBIX JUIsi NPUOOPETEHMs OIbITa NPAKTUYECKON U
HCCIIeIOBATEIBCKOM IeATETPHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUH XUMHUH.

B mpakTuke mpenogaBaHus XUMUHU KaKk Ha yPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero obmero oOpa3oBaHUs, MpPU  ONPENCICHUH  COJEpKAaTeIbHON
XapaKTEePUCTUKH TeJNe W3Y4YeHHs MpeaMeTa HalpaBICHHEM MEPBOCTEIICHHONW 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HAéTCsi (OPMUPOBAHHE OCHOB XHMMHYECKOW HayKum Kak o0jactu
COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON IESATEILHOCTH YENOBeKa M Kak OJHOrO W3
KOMIIOHEHTOB MHpPOBOW KynbTypbl. C METOAMYECKOW TOYKH 3pEHHUS TaKOW MOAXO0J K
OTIpE/ICTICHUIO TIeJIeH N3yUeHUs IpeIMeTa SIBJISICTCS BIIOJIHE OMPaBIaHHbBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMH IIENISIMA W3YYCHHUs TMpeaMera «XUMHEs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISIFOTCS :

e (opMHpOBaHHE CHUCTEMbl XWMHUYECKHUX 3HAHMNA KaK BaKHEHIICH COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOW JIEKAT KITFOUEBBIC TOHSTHS,
(dbyHIaMeHTaIbHblEe 3aKOHBl U TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHMMAaHHE CYIIHOCTU JOCTYMHBIX O00O0OIIEHUH MHPOBO33PEHUYECKOI0 XapakTepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUN O HAy4YHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUN, HEOOXOJUMBIX JIsi MPUOOPETEHUS YMEHH OpUEHTUPOBATHCS B
MUpPE BEIIECTB U XUMHUYECKUX SIBJICHUHN, UMEIOIIUX MECTO B IIPUPOJIC, B IPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHHMM H CIOCOOOB JESITEIbHOCTH, CBS3aHHBIX C HAOMIOACHHEM U
OOBSICHEHHEM XHMHUYECKOTO0 JKCIEPHUMEHTa, COOJIIOJCHHEM TMPaBWI OE3011acHOTO
oOpaleHus ¢ BEIIeCTBaMHU.

Hapsany ¢ atum, copep:karenabHasi XapakTepUCTUKa IeJiel U 3a7jad M3y4YeHHUs IpeaMera B
nporpaMMe IO XUMUU YTOYHEHa U CKOPPEKTHpOBaHA B COOTBETCTBUM C HOBBIMHU
IPUOPUTETAMU B CHUCTEME CpeHero oo1ero oopasoBanus. CeroiHs B NIpernojgaBaHUM XUMUU B
Oonplel CTeNeHW OTHAETCS MPEANOYTEHHE MPAKTHUECKON KOMIIOHEHTE COAEpKaHHs
oOyuyeHHUs, OpPUEHTHUPOBAHHOW Ha MOATOTOBKY BBITYCKHUKAa  0011€00pa30oBaTeNbHOM
OpraHM3alliy, BIAJICIOUIETO HE HA0OpOM 3HaHMM, a (YHKIIMOHAJIBLHOW IPaMOTHOCTBIO, TO €CTh
croco0amMu ¥ YMEHUSIMUA aKTUBHOTO TOJIYYEHUS 3HAHWWA W MPUMEHEHUS UX B PEATIbHON JKU3HU
JUTSL pEIICHUS TPAKTUIECKUX 3a7ad.

B cBf3um ¢ 3TMM TpH H3YYEHMH MpeaMera «XUMHUS» JOMHHHUPYIOIIEEe 3HAaYCHHE
NpUOOPETAIOT TaKHe LT U 3a/1a4H, KaK:

aganTanusi OOydYaOIMMUXCA K  YCIOBUSM JHHAMHYHO  PAa3BUBAIONIIETOCS  MHPA,
dbopMupoBaHUE HMHTEIUIEKTYaJdbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHHIO,
COTPYOHHYECTBY, CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX pPEIIEHHH B KOHKPETHBIX
’KU3HECHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMECHEHHUEM;



¢opMupoBaHue y OOyYarOUIMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUH),
MMEIOIMX YHUBEPCATbHOE 3HAUYEHUE JUIsl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pELIEHUs MpoOeM,
MOUCKa, aHaiau3a W o0pabOTKM HHQOpMAIMU, HEOOXOAUMBIX MJiS MNPUOOPETEHHUS OIbITa
NEATeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MO3HAHUHU XUMHUH, a TAKXKE ISl OLICHKU C
MO3UIIMM  IKOJOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHYECKUX
MIPOLIECCOB HA OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO NPHUOOpPETaTh HOBBIE 3HAHUS 1O XUMUHU B
COOTBETCTBUM  C  JKU3HEHHBIMU  TOTPEOHOCTSIMH, UCIIOJb30BaTh  COBPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJIOTUU IS TOMCKAa M aHaln3a Y4eOHOM M Hay4dHO-TIOMYJISPHOU
HH(pOpMAIIK XUMHUYECKOTO COJIEPKAHUS,

(dopMUpOBaHUE U pa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOTO M JIOTHUECKOI'0 MBILIEHUS,
HAO0JIOIaTENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, TPY TUIAHUPOBAHUU U MIPOBEJACHUN XUMHUECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcs YOekJAEHHOCTH B TYMAHUCTHYECKOW HaINpaBIECHHOCTH
XUMUH, €€ BaXHOM poOJIM B PEHICHUU TJ00AIBHBIX MpoOJeM  palMoOHAILHOTO
PUPOJIOTIONIH30BAHMS, TOMOTHEHUSI YHEPTETUUECKUX PECYPCOB U COXPAHEHHUsS MPUPOJTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeX)HOT0 OTHOIICHHS K TMPUPOJE U CBOEMY
3JI0POBBIO, & TaK)KE MPUOOPETEHUS ONBITA UCTIOIB30BAHUS TTOJYUYEHHBIX 3HAHUW JJISI IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBI3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM mutaHe cpemHero ooOmiero oOpa3zoBaHusl MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMeTHOM o01acTi « EcTecTBEeHHO-HAYyYHbIE TIPEIMETHI.

OO61iee 4ncIo 4acoB, OTBEAEHHBIX NJIsi U3yUYECHHUS XMMHUHU, HA 0230BOM YPOBHE CPEIHETO
obmero ob6pa3oBanus, coctapisier 68 vacoB: B 10 kimacce — 34 yaca (1 gac B Hegemo), B 11
kiacce — 34 gaca (1 gac B Hezelno).

COJEP KXAHME OBYYEHUA
10 KITIACC
OPTTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHMYEeCKON XUMHH

[IpenmeT opraHMYeCcKON XUMHUM: €€ BOZHMKHOBEHHE, PA3BUTUE U 3HAUYCHUE B NOJYUYCHUU
HOBBIX BEIIECTB W MATEpUAlIOB. Teopus CTPOCHUS OpPraHUYECKUX coeauHeHun A. M.
bytnepoBa, e€ ocHoBHBIE mONOXKeHUS. CTPYKTYpHBIE (HOPMYIBI OPTraHUYECKUX BEIICCTB.
I'omonorus, nzomepusi. XumMuyeckas CBSI3b B OPraHUYECKUX COCAUHECHUSAX — OJAWHAPHBIE H
KpaTHBIE CBSI3H.

[IpencraBnenne o  kiaccupuKkanMd  OpPraHWYECKHX  BemecTB.  HomeHkmarypa
OpraHWYECKUX COEJUHEHUM (cUcTeMaTHU4yecKas)) U TPUBUAJIbHBbICE HA3BAHUS BaKHEHIIUX
MPEICTABUTEIICHN KIIACCOB OPraHUYECKNX BEUIECTB.

DKCIEPUMEHTAIBHBIE METOJbl U3YUYEHHUsI BEIIECTB U MX MPEBPALLICHUN: 03HAKOMIICHUE C
oOpa3iaMyu OpraHMYEeCKHX BEIIECTB U MaTepuajlaMd Ha X OCHOBE, MOJCIMPOBAHHE MOJEKYI



OpraHMYeCKUX BEIIEeCTB, HAOJMIOJIEHHNE W ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAILIECHUIO OPraHMYECKHX BEUIECTB MpPU HArpeBaHuM (IUlaBieHHE, OOYIJMBaHHUE U
rOpEHUeE).

Yriaesoxopoasl

AJNKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psAx. MeTaH M 3TaH — MNpPOCTEHIINE
MpEACTaBUTENN aJKaHOB: (PU3MYECKHE W XUMHUYECKHE CBOICTBA (peaklUuH 3aMelleHUus |
rOpEeHus), HaX0XKJIEHUE B MPUPOJIE, OJIyUEHUE U PUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKHUN psAL. DTWIEH U NPOINUJIEH — MPOCTENIINE
MPEICTaBUTENN AJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA (peakuud TUAPUPOBAHUS,
raJIOreHUPOBaHUs, THAPATALIMU, OKUCICHUS U TOJTUMEPHU3aLIUN ), TOTyYEeHUE U IPUMEHEHHE.

Anxanuensl: Oytanuen-1,3 u metunOyraaueHn-1,3: crpoeHue, BaKHEHIINE XUMHYECKUE
CBOICTBA (peakius noauMepusanun). [lonydeHne CHHTETHUECKOro KayuyKa U Pe3uHBI.

AJNKUHBI: COCTaB MU OCOOCHHOCTHM CTPOEHUS, TOMOJOTUYECKUU psAld. ALETUIeH —
NPOCTEHIINI TpEeACTaBUTENb AJIKWHOB: COCTaB, CTpOCHHE, (U3MUECKHME U XUMHUYECKUE
CBOICTBa (peakuuu THUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALUU, TOPEHUs), TOJIyYCHHE U
IPUMEHEHHE.

Apenbl. beHzoin: cocraB, cTpoeHue, (pu3nUecKue W XUMHUYECKHE CBONCTBa (peakiuu
raJOr€HUPOBAaHNS W HUTPOBAHMS), MOJYy4YEHUE M NpUMEHEHUe. 1oayon: cocmas, cmpoeHue,
Qu3suueckue u Xxumuyeckue ceoUCmaea (peakyuu 2ai02eHUpo8arus U HUMpoO8aHus), noay4eHue u
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTmyeckass CBA3b MEKIYy YIJIEBOAOPOIAMHU,
NPUHAICKAIINMEI K Pa3JIMYHBIM KJIaccaM.

[IpupoaHbie UCTOYHUKH YTiAeBOAOPOI0B. [IpupoaHbIil ra3 U MomyTHbIE HE(MTAHbBIE Ta3bl.
Hedbts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku He(THU: TNEeperoHkKa, KpPEeKUHT
(TepMUYECKHA, KATATUTUYECKUI), mupou3. [IpoaykTsl nepepaboTku HEPTH, X IPUMEHEHUE B
MIPOMBIIINICHHOCTH U B ObITY. KaMeHHBIH yroyib U IPOIYKTHI €r0 NepepadoTKH.

DKCIEpUMEHTAIIbHBIE METObl M3YUEHHUS BEIIECTB M UX MPEBPALICHUI: 03HAKOMJIEHHUE C
oOpa3sliamMu TuIacTMace, KayuyykoB U pe3uHsbl, koyekuuu «Hedte» u «Yrone», MogenupoBaHue
MOJIEKYJT YTJIEBOAOPOJIOB M TaJOT€HONPOU3BOJHBIX, IMPOBEJICHUE MPAKTHYECKOW pPabOThI:
MOJIyYEHHUE ATUJICHA U U3YUYEHHE €T0 CBOWCTB.

PacuérHbie 3anaum.

BbrunciieHdsT MO ypaBHEHHMIO XHMHMYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJHOTO BEUIECTBA WJIM MPOJYKTa PEAaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 HUCXOJHBIX BEIIECTB WU IPOJYKTOB PEAKLUN).

Kuciopoaconep:kamue opranu4eckue coeJMHEHH

[IpenenbHble OMHOATOMHBIE CHUPTHL. METaHON W AITAHON: CTPOCHHE, (U3MUYECKUE U
XUMHYECKUE CBOMCTBA (pEakUMM C AKTUBHBIMU METAJJIaMH, FaJOr€HOBOJOPOJAaMHU, TOPEHHE),
MpUMEHEHHE. BOOoOpOoaHBIE CBA3M MEXAY MOJIEKYJaMH CHUPTOB. JleMCcTBHE MeETaHoJIa U
ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€ CIUPTHL. OTWIECHIVIMKOJIb M TJIULUEPHH: CTPOEHHE, (U3HUECKHE U
XUMHYECKUE CBOMCTBA (B3aMMOJEIHCTBUE CO LIEIOYHBIMH METAJJIaMU, KaU€CTBEHHAs! PEaKLMs
Ha MHOIOAaTOMHbIE cnupThl). [leficTBUe Ha opraHu3Mm uyesnoBeka. [IpumeHeHue riavuepuHa u
ITUJICHTJINKOJIA.




@deHoM: CTPOCHHE MOJEKYNbl, (U3UYECKUE W XUMHUYECKHUE CBONCTBA. TOKCHYHOCTH
¢enomna. [Ipumenenue ¢enona.

Anpnerunpl U kemowusl. Dopmanbaeruj, auneTadbiAeruja: CTpOCHHUE, (PU3HUECKUE U
XAMHYECKUE CBOWCTBA (pPEakIMd OKHUCICHHWS W BOCCTAHOBIICHUS, KaueCTBEHHBIC PEaKIIHH),
MOJIYYCHHUE U IPUMEHEHUE.

OmHOOCHOBHBIC TIPENEIbHBIC KapOOHOBBIE KHCIOTHL. MypaBbUHAS M YKCYCHAsl KHCIIOTHI:
cTpoeHue, (U3MYECKHEe W XUMHUYECKUE CBOMCTBA (CBOWMCTBA, OOIIME I KJlacca KHUCIOT,
peaknus dTepuduKaIum), morydcHue u npuMeHeHne. CTeapuHoBast M OJICMHOBAsT KUCIOTHI KakK
MIPEICTABUTENN BBICIIMX KapOOHOBBIX KHUCJOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
HX MOIOILLIEE JEUCTBUE.

CrnoxxHble 3Pl KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX 3(UPOB.
Kupsl. ['maponus xxupos. [lpumeneHue )xupoB. bruoorndeckas posib )KUPOB.

VYrieBoasbl: coctaB, Kiaccuukamus yrieBojgoB (MOHO-, AU- U mojucaxapuisl). [roko3a
— MPOCTEUIINI MOHOCaXapuJl: 0COOCHHOCTH CTPOCHMSI MOJICKYJIbI, (PU3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM wmeau(ll), okuciacHHe aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHME, OpOXEHUE TIIOKO3bl), HAXOXKJICHHUE B TPHUPOJE,
npuMeHeHue, ononoruueckast posib. orocunres. pykro3a Kak ©30Mep TITFOKO3BI.

Kpaxman u nemnonosa kak npupoaHbie mouMmepbl. CTpoeHHE KpaxMalia U IEJUTHOIO03bI.
dusnyeckre U XUMUYECKHE CBOMCTBA Kpaxmaia (TUAPOJIH3, KAYSCTBEHHAS PEaKIIUs C HOJIO0M).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEeHHsS BEIIECTB W WX TNPEBpAIEHUN: MPOBEACHHE,
HAOJIIOICHUE U ONMUCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAaYECTBEHHBIC
peakluu OJHOATOMHBIX CHUPTOB (OKHUcIeHue dTaHona okcuaoM menu(ll)), MHOroaTroMHBIX
cnupToB (B3auMopeiicTBue riuiepuna c¢ ruapokcunom menu(ll)), ampaernnoB (oxucieHue
aMMUayHbIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmenu(ll), B3aumonericTBue
Kpaxmajna ¢ HOJOM), TpPOBEICHUE MPAKTHUECKON paboThl: CBOWCTBA pacTBOpa YKCYCHOMH
KHUCIIOTBHI.

Pacuérurnle 3amaun.

Bbruncienuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJHOTO BEHIECTBA WM MPOAYKTa PEAKIMH MO H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHnuecKue COeUHEHUS.

AMUHOKHUCTIOTHI Kak aM(pOTepHbIE OpTaHWYecKWe coenuHeHus. Dusznyeckue U
XUMHYECKHUE CBONCTBA aMUHOKHCIOT (HAa TMpuUMepe TIuIMHA). buonormdeckoe 3HaYCHHUE
aMHUHOKHUCIIOT. [lenTuasl.

benku kak mpupoIHBIE BBICOKOMOJICKYNISAPHBIE coenuHeHus. [lepBudnasi, BTOpUYHAS U
TPEeTHYHAs CTPYKTypa OenKkoB. XWUMHYECKHE CBOWCTBA OCJIKOB: THUIPOIU3, JEHATypaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCTHepUMEHTAIbHBIE METOABl M3YyUYEHHs BEUIECTB M WX NPEBpAICHUN: HAOIIOIEHUE U
OMMCAaHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypamus OCIKOB TpPU HAarpeBaHWU, I[BETHHIE
peaKkiu OENKOB.

BbicokoMoJieKy IsipHbIE COeTUHEH NS



OCHOBHBIE TIOHATUS XHMHH BBICOKOMOJIEKYJSIDHBIX COEIMHEHMH: MOHOMEpP, MOJHUMED,
CTPYKTYPHOE 3BEHO, CTCIEHb IOJUMEPHU3ALMH, CPEAHsSA MOJIEKyJsspHas Macca. OCHOBHBIC
METOJIbI CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCIMHEHNUN — MOJIMMEPU3aLUs U ITOJTUKOHACHCALIUA.

OKCIIEpPUMEHTAJIBHBIE METOJbl M3YUYEHHUsI BEIIECTB U HX INPEBPALICHUI: O3HAKOMIICHHUE C
oOpa3laMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MexnupeaMeTHbIE CBA3U.

Peanu3anusa MexnpeaMeTHbIX CBSI3€M NPU U3y4EeHUM opraHmyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCSI Y€pE3 HUCIIOJIb30BAaHME KAaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaKk U
IOHATUH, SABJIAIOLIUXCA CUCTEMHBIMU JUIA OTAEJIBHBIX IPEAMETOB E€CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01mMe ecTecTBEHHO-HAayYHbIE MOHSTHUS: SBJICHHME, Hay4yHbId (akT, TMMIoTe3a, 3aKOH,
TEeOpus, aHaldu3, CHUHTE3, KiIacCU(pUKalUs, MEepUOJUYHOCTb, HAONIOJCHHE, HW3MEpPEHUE,
JKCIIEPUMEHT, MOJEIIMPOBAHUE.

dusuka: MaTepus, JHEPrus, Macca, aToM, MNIEKTPOH, MOJIEKYJIa, SHEPTE€TUYECKUN YPOBEHD,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIleCTBa, (PU3MUECKUE BEJIMYMHBI U €IMHUIIBI
UX U3MEPEHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me, (POTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BelllecTBa (OCJKH, YTIeBOIbI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOpHbIE TOPO/IbI, TOJIE3HBIE NCKOMIAEMBbIE, TOTIUBO, PECYPCHI.

TexHomorys: NUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOI'O IMUTAHUS, MOIOIIUE CPEICTBA,
JEKAPCTBEHHBIE W  KOCMETUYECKHME IIpenapaTrbl, MaTepualbl W3 HUCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMHUYecKuii d7eMeHT. AToM. Sapo aroma, U30TOMBI. DJIEKTPOHHAs 00O0JOYKA.
DHepreTHYecKne YpOBHH, IMOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- ameMeHThl. OcoOOeHHOCTH
pacmnpeneNieHus: SJIEKTPOHOB MO OPOUTANIAM B aTOMaXxX 3JIEMEHTOB TMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHAsI KOH(PUTYpAIKs aTOMOB.

Ilepuonnueckuit 3axkoH u llepmoamueckas cucrema xumuueckux snemeHtoB [[. W
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa u Ilepuogmyeckoid CUCTEMBl XUMHYECKUX
sanemenToB Jl. V1. MeHneneeBa ¢ COBpEMEHHOW TEOPHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XHMHYECKHUX DSJIEMEHTOB U 0Opa3yeMblX UMHU NPOCTBIX U CIOXKHBIX
BEILIECTB 110 rpyMnmam U rnepuoaam. 3HaueHUe MepruoANveCcKOro 3akoHa B pa3BUTHH HAYKHU.

Crpoenue BemniecTBa. XuUMHUYECKasi CBsI3b. Buabl XUMHYECKOW CBSI3M (KOBaJEHTHAas
HEMOJIApHAsl W TOJIApHAs, MOHHAS, MEeTalTndecKkas). MexaHn3Mbl 00pa30BaHUs KOBAJICHTHON
XUMUYECKOU CBsI3U (OOMEHHBIN M JJOHOPHO-aKIENnTOpHbIN). Bomoponnas cBsi3b. BajaeHTHOCTS.
DIIEKTPOOTPULATENBHOCTh. CTENEeHb OKUCIEHUS. VIOHBI: KATUOHBI 1 aHUOHBI.



BemectBa MONEKYISPHOTO M HEMOJIEKYJIAPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THMbl KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUMA
KPUCTAJUIMYECKOUN PEIIETKHU.

[TonaTue o aucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBast 1075
BEILIECTBA B PaCTBOPE.

Knaccuduxanus Heopranuueckux coeauHeHuil. HomeHkmaTypa HeOpraHUYECKUX
BelecTB. ['eHeTHdeckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAICKANUX K Pa3IUYHBIM
KJIaccam.

Xumuueckas peakuus. Kiaccudukanus XUMHUYECKMX pEaKUUid B HEOPraHMYECKOW H
OPraHNYeCKOM XUMHH. 3aKOH COXPAHEHMSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTUH MPU XUMHUYECKUX PEAKIIHUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTUMBbIE pEaKIUH.
Xumuueckoe paBHoBecue. DakTopbl, BIMAIONIME HA COCTOSIHUE XUMHYECKOTO PaBHOBECHSI.
[Tpuaun Jlellarense.

Onektponutnyeckas auccorumanus. CuiapHble W ciadbie 3JeKTpoiauThl. Cpemaa BOIHBIX
PacTBOPOB BEILIECTB: KUCIIAsi, HEUTpaJIbHAs, 111€JI0YHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METO/Ibl M3Y4YE€HHUS BEUIECTB M WX INPEBPAILLCHUN: JTEMOHCTpaLMs
tabmun «Ileproguueckas cucremMa xumuueckux djemeHtoB [[. M. MenneneeBa», uzyueHue
MoJieNiel KPUCTAIUIMYECKUX PEIIETOK, HaOMIoJACHHWEe W ONHUCAaHHE JAEMOHCTPALIMOHHBIX W
71a00paTOPHBIX OMBITOB (Pa3ioKeHHWE NEPOKCHIIa BOAOPOJA B TMPUCYTCTBUHU KaTalu3aTopa,
ONpEIENIEHUE CPElIbl PACTBOPOB BELIECTB C MOMOILIBI YHUBEPCAJIBHOIO MHANKATOPA, PEAKLINU
MOHHOTO OOMEHa), MPOBEJACHHE MPAKTUUYECKON paboThl «BnusHuEe paznuyHbIX (PaKTopoB Ha
CKOPOCTb XUMUYECKOU pEaKum».

Pacuérurnle 3amaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKUX pEaKIUi, B TOM 4YHUCIE TEPMOXUMUYECKUE
pPacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHATUS «MACCOBAs IOJISI BEIIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilonoxenne HemeraiuioB B Ilepuoamueckord cuUCTEME XUMHYECKHX
anemenTtoB JI. U. MenneneeBa m 0COOEHHOCTH CTpoeHHs atroMoB. Du3nUeckue CBOWCTBA
HEMETAJNIOB. AJIOTPOIMS HEMETAJUIOB (Ha MPUMEpPE KUCIOPoa, cepbl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTEHOB, cepbl, a3ora, (ocdopa,
yriepoga W KpPEMHHUA) M HUX COEAUHEHHH (OKCHUIOB, KHUCJIOPOACOAEPKAUIUX KHUCIOT,
BOJOPOJHBIX COETUHEHHI ).

[IpruMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTMHEHHUM.

Meramisl. [lonoxenne metaiuioB B lleproanueckon cucteme XMMAYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OcOOEHHOCTHA CTPOCHUS SJECKTPOHHBIX 000J04YeK aTOMOB MeTauioB. Obmue
¢usndeckne cBoricTBa MeTauioB. CIUTaBbl METAUIOB. DNEKTPOXUMUUYECKAN PSIT HATIPSHKCHHMA
METAJIOB.

XWUMHUYECKHE CBOMCTBA BaXHEWIINX METAJIOB (HATpWM, Kajduil, KalbI[Uid, MarHWi,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6urue crocoObl nonyyeHus MetauioB. [I[puMeHeHrne MeTaJlIOB B ObITY U TEXHHKE.



OKCIIEpUMEHTAJIBHBIE METOABl M3Yy4YEHHUS BEUIECTB M MUX NPEBPALICHUN: HU3Y4YEHHUE
KOJUIEKIIMU «MeTamnbl U CIUIaBbl», OOpa3sloOB HEMETAJUIOB, PEIICHHE ASKCIEPUMEHTATbHBIX
3a/ay, HaONIOJAEHUWE W  ONUCAaHUE JIEMOHCTPALIMOHHBIX M  JaOOpaTOpPHBIX  OIBITOB
(B3auMOJEICTBUE THAPOKCHIA ATOMUHHUSA C PAacTBOPaMHU KUCIOT U IIEJIOYeH, KauyeCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuétel Macchl BemiecTBa WM 00OBbEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik o0bEMY OJHOTIO M3 YYaCTBYIOLUIMX B PEAKIMH BEIECTB, pacu€Thl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEaKLUH, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHs ¥ )KU3Hb

Ponb xumun B 06ecrie4eHrH 3KOJIOTMUECKOM, SJHEPreTHUECKON U MUIIEeBOW 0€30MacHOCTH,
pasBUTUM MeauUMHBL. [loHATHE O HAydyHBIX METOJAax II03HAHMUS BELIECTB U XUMHUUYECKHUX
PEaAKIIUH.

[IpencraBnenuss 00 OOMKMX HAYYHBIX NOPHUHIMIAX TPOMBIIUIEHHOTO TOJYy4YEeHUS
BAKHEHILINX BELIECTB.

UenoBek B MHMpE BEIIECTB U MATEPUANIOB: BAXKHEHIINE CTPOUTENIBHBIE MAaTEpHallbl,
KOHCTPYKLIMOHHBIE MaTepHuajbl, KPaCKH, CTEKJIO, KEpaMHMKa, MaTepUaybl IS DJIECKTPOHUKH,
HaHOMAaTepuasbl, OpraHUYeCKrUe U MUHEPAJIbHbIE YI0OPEHHUS.

XuMHUs U 310pOBbE YEJIOBEKa: IIpaBUia KCIOJIB30BaHUs JIEKAPCTBEHHBIX IPENapaTos,
npaBuia 0€30MaCHOTO UCIIOJIB30BAHUS MIPenapaToB OBITOBOM XUMUH B MIOBCETHEBHON JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeAMETHBIX CBsI3€H MPU U3yUEHUHU OOLIEH M HEOPraHWYECKOW XUMHH B
11 knacce ocyiecTBIsieTCS Yepe3 UCTIOIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHUH,
TaK YU MOHATUH, SIBISIOIIMXCA CUCTEMHBIMU ISl OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI' O
LHKJIA.

OO0mure ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (akT, THIOTe3a, 3aKOH, TEeOopus,
aHanu3, CHUHTE3,  KiIaccupukanus, NEPUOJUYHOCTh,  HAOIIOEHUE,  DKCIECPUMEHT,
MO/JIEJINPOBAHUE, U3MEPEHUE, SABJICHHUE.

®dusuka: Marepusi, dHEPrusi, Macca, aroM, 3JEKTPOH, NPOTOH, HEHUTPOH, HMOH, HU3O0TOII,
pPaZloaKTUBHOCTb, MOJIEKYJIa, SHEPT€TUUECKUI yPOBEHb, BEILIECTBO, TE€NO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, (PU3NUECKHE BETUUUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: xnetrka, opraHusM, 5KOocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPObI, OJIE3HBIE HCKONAEMbIe, TOIUIMBO, PECYPCHI.

Texnomorus: XUMHYECKAst IIPOMBIIUICHHOCTb, METAJLTyPIus, IIPOU3BOICTBO
CTPOUTEIBHBIX MaTepUalos, CEJIbCKOXO3AMCTBEHHOE IIPOU3BOJICTBO, nuIeBas
MPOMBIIUIEHHOCTh, (hapMaleBTUYECKasi MPOMBIIIIEHHOCTb, IMPOU3BOJICTBO KOCMETHUECKHUX
[IpenaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaT€pHUANIOB, 3JIEKTPOHHAS IPOMBIIUICHHOCTD,
HAaHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBILEI'O ObPA3OBAHUAA



JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOEHHUS OO0Yy4YaroIUMHCS
MIPOrpaMM CpeIHEro oduiero o0pazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTonnueckoil OCHOBOM 11 pa3palOTKM IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHHS
IIPOrpPaMM CPETHEro 00IIEero 00pa3oBaHMs SBISETCS CUCTEMHO-AESATENBHOCTHBIN MOJIXO/I.

B COOTBETCTBUM C CHCTEMHO-AECSATENBHOCTHBIM IOJXOJIOM B CTPYKTYpe JIUYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHUsS» Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHUs
BBIJIETIEHBI CJIEYIOIINE COCTABIISIOLINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUMCKON Tpa)KJaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEEIIEHUIO;

HaJIMYMEe MOTHBALMU K 00YUYEHUIO;

LIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTMYHOCTH HA OCHOBE KITIOUYEBBIX
LEHHOCTEW U UCTOPUUECKUX TPaJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOEH NEATEIBLHOCTH
[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMHU IIEJIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPABOCO3HAHUSA HKOJOTMYECKON KYJIbTYypbl M CIIOCOOHOCTHM CTaBUTh LIENU H
CTPOUTH )KMU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3ydbTaThl OCBOCHUS TMpeAMeTa «XUMHUS» JOCTUTAIOTCS B EIMHCTBE
y4eOHOM W BOCHIHTATENBbHOW JEATETLHOCTH B COOTBETCTBUM C TI'yMaHUCTHYECKUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPaBCTBEHHBIMH IIEHHOCTSMH UM HJACAIAMH POCCUKUCKOTO
IpaXJaHCKOro OOIIEecTBa, NMPUHATHIMU B OOIECTBE HOpPMAaMH M IpaBUJIaMU TIOBEJCHUS,
CIIOCOOCTBYIOIIUMH MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS
JUIHOCTH O0YYaIOITHUXCSI.

JIM4HOCTHBIE Pe3yNabTaThl OCBOCHHS MpeaMeTa «XUMHSI» OTpaxaroT cOPMUPOBAHHOCTD
OTbITAa TIO3HABATEILHOW M TMPAKTUUECKOW JEATEIBHOCTH OOYYAIOMIMXCA IO peanu3aluu
MIPUHATHIX B 00IIECTBE 1IEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa’KaIaHCKOro0 BOCIMTAHUS

OCO3HaHMS 00YYAIONIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPAaB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBHOCTH MPH CO3/AaHUU YUEOHBIX ITPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATEIbHBIX 33124, BBIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTHU MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI APYTUX
MIPU aHAJIM3€ PA3IMYHbIX BUJIOB YUEOHOU JIESITEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOI'O OTHOIIEHHS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEIHI0 OTE€YECTBEHHOMU
XUMUU;

YBaXEHUS K IpoLecCy TBOpYECTBA B OOJACTH TEOPHUM U NMPAKTUYECKOTO MPUMEHEHUs
XUMUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUSI HAyKH €CThb Pe3ylbTaT IJIUTEIbHBIX HaOJI0ICHU,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSSHHOTO TPY/Jla YYEHBIX U MPAKTHKOB;



WHTEpECa W TIO3HABATEJIbHBIX MOTHMBOB B TIOJYYEHUHM U TOCIEAYIOIIEM aHAIN3E
nH(pOpMaIINK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOU XUMMUM;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOrO TOBEICHUS;

CIIOCOOHOCTU OIICHWBATh CHUTYallMM, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLIEHWBATh CBOE IOBEICHUE M IOCTYIKH CBOMX TOBApHUILEH C MO3UIUU
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUNA ITUX MOCTYNKOB;

4) gpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAaHUSI IIEHHOCTEH 3J0pOBOTO0 M 0Oe€30macHOro oOpa3a >XU3HHU, HEOOXOJIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJroIcHUsT TIpaBuil 0€30MacHOro OOpallleHUs] C BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
KW3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSI I[IEHHOCTH TIPaBUJ WHIAUBHUAYAJBHOTO U KOJJIEKTUBHOTO ©O€30MacHOIo
MOBEJICHUS B CUTYaALIUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJICH;

OCO3HAHUS TOCIEICTBUN M HENMPUSATHUS BPEIHBIX NMPUBBIYEK (YHMOTPEOJCHUS aJKOTOJIS,
HApKOTUKOB, KYpEHUS);

5) Tpya10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIBCKON JESTEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U APYTUX BUIAX JIEATEILHOCTH;

YCTAHOBKM Ha AaKTHUBHOE€ YYAaCTHE B PENIEHUM MPAKTUYECKUX 33734 COLUUAIBHOU
HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IKOJIbI);

UHTEpeca K MPAKTHYECKOMY H3y4YeHHUIO0 Mpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHOW TpPAaeKTOPUU 0Opa3oBaHus,
Oynyied npodeccuu U peanu3anud COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEHW K XUMUH, HHTEPECOB M IOTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€J1eCO00Pa3HOTO OTHOIICHHS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHMSI
»KM3HH Ha 3eMIIe;

MOHUMAaHUS TJI00ATEHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COUATBHOU CPEJIBL;

OCO3HAHHUS HEOOXOJUMOCTH UCIIOIB30BAHUSA JOCTHKEHUN XUMUH JIJIsl PEIICHUS] BOIPOCOB
PaLMOHAIBHOIO IPUPOIOIIOJIb30BAHUS,

AKTUBHOI'O HEMPUATHUS JCUCTBUH, MPUHOCAIIMX BPEIl OKPYKAIOIIEH MPUPOJTHOM CpeIe,
YMEHHUS POTHO3UPOBATH HEOIArOMPUSATHBIE 3KOJIOTMYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUN U IPEAOTBPALLATh UX;

HAJIMYKST PA3BUTOTO 3KOJOTHYECKOTO MBINUIEHUS, IKOJOTHYECKOW KYJIbTYpPbI, OIbITA
JNEATENIbHOCTA  SKOJIOTUYECKOM HANPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA HMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJbHOMW MPAKTUKE, CIIOCOOHOCTH W YMEHHS
aKTUBHO IPOTUBOCTOSITH UACOJIOTUU XeMo(hoOuu;



7) HEHHOCTH HAYYHOI'0 ITO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CHEHU(PUKA XUMHH KaK HAayKH, OCO3HaHUs €€ pojiu B (POPMUPOBAHHUU
pPalMOHAILHOIO ~ HAyYHOI'O  MBIIUIEHHS, CO3JaHUM  LEJOCTHOIO  MPEACTABICHHUS 00
OKpYXaloIleM MHpPE Kak O €IUHCTBE IPUPOABI U 4YEIOBEKa, B IIO3HAHUMU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuH NpoodJieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUIsl COBPEMEHHOW LMBHIJIM3ALUU: B €&
I'YMaHUCTUYECKOW HANpPABJICHHOCTU M BAXKHOM pOJIM B CO3JAaHUM HOBOHM 0a3bl MaTepHUabHOUN
KYJbTYpBbl, PELICHUH II100aNbHBIX MPOOJIEM YCTOWUYHMBOTO PA3BUTHS YEITIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYEeCKOM, MHILNEBOM W HKOJOTMYEeCKOW Oe30MacHOCTH, B Ppa3BUTHH MEAMIIMHBI,
00ecCIeyeHu! yCIOBUI YCIEIIHOTO TPY/a U AKOJIOTMYEeCKH KOM(OPTHON HKU3HU KaXKJI0T0 YIeHA
00I11eCTBa;

€CTECTBEHHO-HAYyYHOM TIPAMOTHOCTH: IIOHMMAHUs CYIIHOCTM METOJOB IIO3HAHU,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJy4YaeMble 3HAHUS IS
aHanu3a U OOBACHEHMS SIBJICHUHM OKPYXAlOUIEro MUpa U MPOUCXOIALIUMX B HEM H3MEHEHHIA,
YMEHHs JieNlaTh OOOCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB W UMEIOUIUXCS
JAHHBIX C LEJIbIO MOJYYEHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIB30BATh XMMUYECKUE 3HAHUS IJIs1 PEIICHUsI Po0IieM
B PEaJIbHBIX KU3HEHHBIX CUTYALUAX;

UHTEpeca K MO3HAHUIO U UCCIIEN0BATEIBCKON NI TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0O M CamMO00pa3oBaHUIO, K
AKTUBHOMY IIOJy4YCHUIO HOBBIX 3HAHMM II0 XUMHM B COOTBETCTBUU C IKU3HCHHBIMU
NOTPEeOHOCTAMU;

MHTEpeCa K OCOOCHHOCTAM TpyAa B pa3IuyHbIX cdepax mnpodeccroHaaIbHON
NEATEIIbHOCTH.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHSI Y4YEOHOro mpeamera «XUMHUS» Ha YpPOBHE
CpeaHero o01Iero 00pa3oBaHus BKIIOYAOT:

3HaUYMMBbIE JIsi (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEXKIUCIUIUIMHAPHBIC
(MeXTpeaMeTHbIE) OOIeHAyYHbIE TMOHSATHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOW KApTUHBI
MHpa U Crenu(uKy METOJIOB MO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTrusi, SIBICHHE, NPOIECC, CHUCTEMa, HAYYHBbIA (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAOIIOJCHHE, U3MEPEHUE, IKCHEPUMEHT M
JApyrue);

YHUBEpCaJIbHble ~ y4eOHble  JIecTBUsA  (IIO3HABATENIbHbIE, = KOMMYHUKATHUBHBIE,
peryIsITUBHBIE), obOecrneunBaromue ¢GopMupoBaHue (GYHKIHOHATBHOW T'PAaMOTHOCTH U
COIMAIbHOM KOMIIETEHIIMU 00YyYaOIINXCs;

COCOOHOCTh  OOy4YaloOlUMXCS  KCMOJIb30BaTh  OCBOCHHBIE  MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSI M YHUBEpPCAJIbHbIE Y4ueOHbIE JEUCTBHUS B MO3HABATEIBHOU U
COLMAJIBHOM ITPAKTHUKE.



MertanpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU yUE€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU.

OBJaieHNe YHUBEPCAJbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY J1€CTBUSMU:

1) 6a3oBbIe JJOrHYeCKHe JEHCTBHUSA:

CaMOCTOSITEIbHO (OPMyIMpOBaTh U aKTyalU3UpPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBarh;

OTpENeNATh IEeNH JACSITEIBHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUM UX JOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTATHI IEATEIIBHOCTH C MIOCTABICHHBIMU EIISIMH;

WCIIOJIB30BaTh MPU OCBOCHHM 3HAHUNU TPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACIATH
XapakTepHble TPU3HAKU TOHITUH W YCTAHABJIMBATH MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHSTHUS JIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS W KPUTEPUH JIJI KIaCCU(DUKAIIMY BEUIECTB M XUMUYECKUX PEAKIIUH;

yCTaHABIIMBATh IPUYMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCYXKJeHUs (MHAYKTUBHBIC, JEAyKTUBHBIC, [0 AHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIUPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

MPUMEHATH B MPOIIeCCe MO3HAHMS, UCTIOIb3YEeMble B XUMUM CUMBOJHUYECKHE (3HAKOBHIC)
MOJICJIM, TIPeoOpa3OBBIBATh MOJEIbHBIC TMPEJACTABICHUS — XWMHUYECKHW 3HaK (CHMBOJ)
aJIeMEeHTa, XUMHUYecKas popmyJsia, ypaBHEHUE XUMHUUYECKOW PeakIuu — NP pelIeHUH YIeOHBIX
NO3HABATEJbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHHUS
IUTS1 BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTI'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIMIA;

dbopMynupoBaTh UEAM M 33Ja4d  HCCIEJOBAHMS, HCIOIB30BATh IIOCTaBJICHHBIE W
CaMOCTOSATEILHO C(POPMYIUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TTO3HAHUS U OCHOBBI
1St POPMUPOBAHUS THITOTE3HI TIO MPOBEPKE MPaBUIHLHOCTH BHICKA3bIBAEMBIX CY)KJICHUI;

BJIAJETh HAaBBIKAMHM CaMOCTOSTEIIBHOTO IUJIJAHUPOBAHUS U TPOBEICHHS YYECHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIaTh 32 XOJI0M MPOIECCa, CAMOCTOATEIHHO
MPOTHO3UPOBATH €ro pe3ynbTar, (QopmMyiupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YyIbTATOB UCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJACIIAHHON
pabore;

npUOOpETaTh OMBIT YYCHUYECKOW MCCIIENO0BATEILCKOW M TIPOSKTHOW JIESITEIbHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIIBHOMY IIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHECHHIO Pa3JIMYHbIX METOJIOB IMO3HAHUS.

3) padora ¢ uHpopManmeii:

OPHUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHUKAX wuHPopManuu (HAyYHO-TIOMYJIsIpHAs
auTepaTypa XUMHUYECKOrO COJIepKaHus, CHOpaBOuYHbIE TocoOus, pecypcbl WHTepHera),
aHANMM3UPOBATh WH(OPMAIIMIO PA3TUYHBIX BUAOB W (OPM TMPEACTABICHHS, KPUTHYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

dbopMynUpoBaTh 3aMpOChl U MNPUMEHSATH PA3TUYHBIE METOJbl IMPU IOUCKE U OTOOpE
uH(popManu, HeoOXOAUMOM JJIsl BEIOJIHEHUST YU€OHBIX 3aJ1au ONPEIeIEHHOTO TUIIA;

puoOpeTaTh OMBIT UCIOJIb30BAHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJIbHYIO (POPMY MpeacTaBiIeHUsI UH(GOpPMAIMU (CXEMBI,
rpaduku, AuarpaMMmel, TaOJUIbL, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHbIM S3bIK B KayecTBE CpeACTBAa NpU padoTe € XUMHUYECKOU
uHpopManel: NPUMEHSITh MEXNpeAMEeTHbIe ((U3MYECKHUEe U MaTeMaTU4YeCKHUE) 3HAKU U
CUMBOJIBI, (POpMYIIbl, a00pEBHATYPBI, HOMEHKIATYPY;

UCII0JIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISJHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KJ1aeMOM TeMbl B XOJI€ JUaiora W/mid JUCKYyCCHUH,
BBICKa3bIBaTh HJIEHU, (POPMYJIHUPOBATH CBOM MPEMAJIOKEHUS OTHOCUTENBHO BBINOIHEHUS
MPEIOKEHHOW 3a/1a4u;

BBICTYIIATh C MpE3eHTAIMe pe3yJbTaTOB MO3HABATENILHOU NI€ATEIbHOCTH, MOJTYyYEHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHMKAMU TIPU BBIMIOJHEHHH XUMHUYECKOTO
HKCIIEPUMEHTA, TMPAKTHUYECKOW pabOThl MO HCCIEIOBAHHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanuzanuu y4yeOHOro MpoeKTa U (POpMYyJIMpPOBATH BBIBOJABI MO PE3YJbTaTaM MPOBEAEHHBIX
UCCJIeIOBAaHUN MyTEM COTJIACOBAHMS TIO3UIMHI B XO7€ 00CYXJI€HUS U 0OMEHa MHEHUSIMH.

OBiaeHUe YHUBEPCATBHBIMH PEryJTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JEATEIbHOCTD,
onpezenss €€ UeNu U 3aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npenaraeMblii anropuT™ ACHCTBUN MPHU BHINOJHEHUHM YYEOHBIX U MCCIEI0BATENbCKUX 3a/1ad,
BBIOMpPATh Hanbosee 3PPEKTUBHBIN CIIOCOO X PEIICHUS ¢ YUETOM MOJIYY€HHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIMIX;

OCYILECTBJISITh CaMOKOHTPOJIb CBOEM JEATENIbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHs» OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHHH O XUMHUYCCKOW COCTAaBJISAIOINICH €CTECTBEHHO-
HAyYHOW KApTHUHBI MUpA, POJIM XMMHUHM B TO3HAHWM SIBJICHUH TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIJIEHUST U KYJIBTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOW st
pelieHns NPAKTUYECKUX 3aJlad M DKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO U IPUPOJIHOU CPEJE;

BJIAJICHUE CHUCTEMOW XMMHUYECKHX 3HAHUW, KOTOpAas BKIIOYAET: OCHOBOIIOJArarouue
MOHATUA (XMMHUYECKUM JJIEMEHT, aToM, »JJEKTpOHHas o00Jo4YKa aroma, MOJEKYyJa,
BaJICHTHOCTh, DJIEKTPOOTPUIATEIHHOCTh, XHMHUYECKas CBs3b, CTPYKTypHas (Qopmyna
(pa3BépHyTass W COKpaim€HHas), MOJIb, MOJSIpHAs Macca, MOJSIPHBIH OOBEM, YIIEPOIHBIHA
ckeneT, (YHKIMOHAJIbHAsI TPYIIA, paguKall, HU30MEpHUs, H30MEPbI, TOMOJOTUYECKUU P,
TOMOJIOTH, YTJIEBOAOPObI, KHACIOPOA MU a30TCOAEPKAIIUE COCAUHECHUS, MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3B€HO, BLICOKOMOJICKYJISIPHBIE COEAMHEHNS ); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHHUS
opraHuueckux BemectB A. M. bByrtiepoBa, 3aKOH COXpaHEHHS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUU A3bIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHMWS, JIXKAIIUE B



OCHOBE MOHMMAaHUS MPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUU, (PAKTOIOTHMYECKHUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U OE30MaCHOM MCHOJIb30BAHUM BAKHEUIIUX
OpraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON AESATEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKT€pPHbIE TPU3HAKHU MMOHSATHI, YCTaHABIUBAThH
UX B3aMMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIINE MOHITHS MPU OMUCAHUU COCTaBa, CTPOCHHUS
Y MPEBPALLIEHUN OPTAaHUYECKUX COCIUHECHUN;

c(OpMHUPOBAHHOCTh YMEHUHN HCIONB30BATh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (OpMys OpraHUYECKHUX
BEILIECTB M YPaBHEHUN XMUMHUYECKUX PEaKUUi, U3rOTaBIMBATh MOJEIH MOJIEKYJl OpraHU4eCKUX
BELIECTB ISl WJUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh U3YyUYEHHBIX OPTaHUYECKHUX
BELIECTB MO HUX COCTAaBYy M CTPOCHHUIO K ONpeAeiaEHHOMY KJaccy/Tpymne coeauHeHUuN
(YrneBogopoAbl, KHUCIOPOJ M  a30TCOJEpXkallle COEIMHEHMS, BbICOKOMOJEKYJISPHBIE
COEJIMHEHHU), aBaTb UM Ha3BaHus no cuctematuueckoil Homenknarype (IUPAC), a takxke
MPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTIEJbHBIX OPTaHMUYECKHX BEIIECTB (ITHIICH, MPOIMIIEH,
alleTUIICH, YTWICHIJIMKOIIb, TJIWUEpPUH, (PeHon, (opmanbaeruy, ametranblerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KHCIIOTa, CTEAPUHOBAsT KUCIIOTa, TII0K03a, GPYyKTO3a,
Kpaxmall, IeJII0J103a, TJIULKH);

c(OpPMHUPOBAHHOCTh YMEHUSI ONPENENSATh BUABl XUMUYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHUS NMPUMEHATH TMOJOKEHUS TEOPUU CTPOCHUSI OPraHUYECKUX
BeniecTB A. M. bytiiepoBa /st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTaB, CTpOEHUE, (usmyeckue
XUMHYECKHUE CBOWMCTBA THUMUYHBIX TMPEICTABUTENCH pPa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, JTHJICH, MPOMNWJICH, aleTwieH, OyraaueH-1,3, metwiOyramuen-1,3,
O€H30JI, METaHOJI, ATAHOJ, PTUJICHIJIMKOIb, TJIMIEPUH, (EHOJ, aleTaabJAerull, MypaBbUHAS U
YKCyCHasi ~ KUCJOTBI, TJIFOKO3a, Kpaxmall, [eJUTI0JI03a, AaMUHOYKCYCHas  KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXKAY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI C UCTIOIB30BAaHUEM CTPYKTYPHBIX (hOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEepU30BaTb HCTOYHUKU YIJIEBOJAOPOIHOIO CBIPhS
(HedTh, MPUPOAHBIN Ta3, Yroib), CIOCOOBI MX MEpPepaboTKH U MPAKTUYECKOE NPHUMEHEHUE
MPOIYKTOB NIEPEPAOOTKH;

c(hOpMHUPOBAHHOCTh YMEHHI TMPOBOAUTH BBIUYMCICHUS IO XUMHUYECKHM YpaBHEHUAM
(Maccel, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU NPOAYKTOB PEAKIIUH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJICTh CHCTEMOM 3HAaHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJIB3YEMBIX B XHUMHHM TPHU H3YYEHUH BEIIECTB U XUMHUYECKHUX SIBICHHI
(mabnrofgeHue, H3MEpPEHHE, OHKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BaTh CUCTEMHbIC
XUMUYECKUE 3HAHUS JUISl TPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyalusX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;



c(hOpMUPOBAHHOCTh YMEHUHN COOI0OJATh MpaBuja MOJIb30BAHUS XUMHYECKON MOCYA0M U
1a00paTOpHBIM 00OPYOBAHUEM, a TAKXKE MpaBuUiia oOpalleHusl ¢ BEIECTBAMU B COOTBETCTBUU
C UHCTPYKIHUSAMHU IO BBITOJHEHUIO TA00PATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATH M BBINOJIHATh XUMUUYECKUH HKCIEPUMEHT
(mpeBpallleHUs OpraHUYECKUX BEIIECTB MPU HArPEBAHUMU, MOTYUYCHHUE ITUIICHA U U3YYEHUE €ro
CBOMCTB, KaueCTBEHHBIC pEaKIMM OPraHUYEeCKUX BEIIECTB, JeHaTypalus O€JIKOB TpHU
HarpeBaHUM, I[BETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUM C MpaBUIaMH TEXHUKHU 0€30MacHOCTH
npu oOpallleHUH C BEIIECTBAMU U JTA0OPATOPHBIM O000PYI0BaHUEM, MIPEACTABIATh PE3YIbTAThI
XUMHUYECKOT0 JKCIIEpUMEHTa B (OpME 3aluch ypaBHEHUW COOTBETCTBYIOIIUX pEaKIUN U
(hopMyIHUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YILTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIuio,
MOJTy4aeMYI0 M3 Pa3HbIX UCTOYHUKOB (cpesicTBa MaccoBoi nndopmaiuu, MHTEpHET U 1pyrux);

c(OpPMHUPOBAHHOCTh YMEHUN COOMIOAATh MpaBUjia SKOJOTUYECKU IIeIecO00pa3HOro
MOBEJICHUsI B OBITY U TPYJIOBOW JACATETBHOCTH B IEISAX COXpPAHEHUS CBOETO 370POBbS U
OKpYKalolel MPUPOJTHON CPebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSA HA JKUBBIE OPTaHU3MBI
ONpPEACIEHHBIX OPraHWYECKUX BEILECTB, MOHMMAas cmbica nokazarens [IJIK, mosicHats Ha
npuMepax Croco0bl YMEHBIIICHHS U MPEIOTBPAIEHUS UX BPEIHOTO BO3JCUCTBUS HA OPraHU3M
YEJI0BEKA;

JUIs O0y4YaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbsl: YMEHHE MPUMEHSIThH
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB M XUMUUECKHUX SBIICHU;

JUISL  CHETbIX W CIa0OBUIAIIMX OOYyYalOUIUXCsS: YMEHHE HCIIONIb30BaTh peibeHO-
TOYEUYHYIO cucteMy obo3HaueHuit JI. bpaiins ais 3anucu xumuueckux Gopmy.

11 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOCHMS Kypca «OOmas W HEOpraHuyeckas XUMUSD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAayYHOW KapTUHBl MHpA, POJU XUMUHM B TIO3HAHWUM SBJICHUH NPHUPOJLI, B (HOPMHUPOBAHUU
MBIIIJIEHUST U KYJIBTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOMMMOW st
pEeIICHHUs] TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOU CPEJE;

BJIAJICHUE CHUCTEMOW XMMHUYECKHX 3HAHUW, KOTOpAas BKIIKOYAET: OCHOBOIIOJArarouue
MOHATHS (XUMHUYECKHUN 3JICMEHT, aTOM, H30TOTI, S-, P-, d- 3JICKTpOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0BEM, BaJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, CTETCHB
OKUCJICHUS, XUMHUYECKas CBs3b (KOBaJI€HTHAs, MOHHAs, METa/lInyecKasi, BOJOPOAHAs),
KPHUCTAJUIMYECKAasl pPEUIETKA, TUIBI XWMHWYECKUX PEAKIUWd, pacTBOP, DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AIEKTPOJUTHYECKAS JUCCOLUUAMSA, OKHUCIHUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMUYECKOW  peakluHu, XHMHUYECKOE€  pPaBHOBECHE);TE€OPUM U  3aKOHbl  (Teopus
AJICKTPOJIMTHYECKON JHUccolManuu, nepuoandeckuid 3akoH JI. WM. MennpeneeBa, 3akoH
COXpPaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPALICHHUS SHEPTUU MPU XUMHUYECKHUX
peaKkiusix), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUU S3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKallkue B OCHOBE IIOHMMAHHUS TPUYUHHOCTH W CUCTEMHOCTM XHUMHWYECKUX SBJICHUM,



(akToJIOrn4YecKrue CBEACHUS O CBOMCTBAaX, COCTABE, MOJYYEHUH U 0€30MaCHOM HMCMOJIb30BaH U1
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B ObITY U MPAKTUUECKON JEATEIbHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUN BBIABIISITH XapaKTEpHbIC MIPU3HAKU MOHSATHUM, YCTaHABIUBATh
MX B3aUMOCB$I3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPU ONMUCAHUU HEOPTraHUYECKUX
BEILIECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYI) CHMBOJIMKY [l COCTABJICHUS
dbopMysl BEHIECTB M YpaBHEHUM XUMHYECKHX PEAKIUNA, CUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHBIC Ha3BaHUSA OTACIbHBIX HEOPraHMYECKHX BEINECTB (yrapHbId ras,
YIJICKUCHIBIA Ta3, aMMHUAK, Tall€Has U3BECThb, HETAIIEHAs W3BECTh, MUThEBAsk COAA, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHH  ONpPEACNSITh BaJ€HTHOCTb M  CTENEHb OKHUCJICHUS
XUMHUYECKUX DHJIEMEHTOB B COEIUHEHUAX PA3JIMYHOrO COCTaBa, BHUJ XUMHYECKON CBA3U
(koBaJIieHTHAs, MOHHAs, METAJUIMYECKas, BOAOPOAHAsI) B COSAUHEHUSIX, TUI KPUCTALIMUECKOMN
pEmIETKM KOHKPETHOTO BellecTBa (aTOMHAasl, MOJEKYJsIpHas, HOHHAasg, MeTajuIihdeckas),
XapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCTUHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABJIMBATH MPUHAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB
[0 UX COCTaBy K ONpPEIENEHHOMY KIIAcCy/TpyNIe COeTuHEHUH (MPOCThIE BEIIECTBA — METAJUIbI
¥ HEMETAJIJIbI, OKCUIbI, OCHOBAHHMS, KUCIIOThI, aM()OTEPHBIC TUIPOKCUJIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHMH pacKpbIBaTh CMBICT Mepuoanueckoro 3akoHa J[. U.
MenneneeBa U JAEMOHCTPUPOBATH €r0  CUCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO |
POrHOCTUYECKYIO (PYHKITNH;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTEepU30BaTh AJIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ileproguyeckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB /.
W. MenpeneeBa, UCIONBb3ys MOHIATHS «S-, P-, d-3JIEKTPOHHBIC OPOUTAIINY, «IHEPrEeTHUCCKHE
YPOBHUY», OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWMCTB XHMHMUYECKUX DJIEMEHTOB MU UX
COEJIMHEHUH T10 MeproiaMm U rpymnmnaM llepruoanyeckor cuctemMbl XUMUYECKUX 3eMeHToB 1. U.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHCHIBATH) OOIME XUMUUYECKHUE
CBOMCTBa HEOPraHMYECKHX BEIIECTB pA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
FEHETHYECKOW CBA3M MEXKIY HEOPraHWYECKHUMHU BEIIECTBAMU C IOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(DUIMPOBATH XUMHUYECKHE PEAKIIMHU MO Pa3TUIHBIM
npu3HakaMm (YHCIy U COCTaBy pEarupyrolux BEIIEeCTB, TEIUIOBOMY 3(P(dEKTy peakiuu,
M3MEHEHHUIO CTENIEHEW OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKLNM, YHACTHUIO KaTallu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISITh YPABHEHUS PEAKIIUN Pa3IMYHBIX THIIOB, TIOJHEIC
U COKpalIEHHbIE YPAaBHEHUS PeaklMil HOHHOTO OOMEHa, YUUThIBasl YCIOBHSI, PU KOTOPBIX 3TH
peaKIuu UAYT 10 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUU, MOATBEPKIAONINEG KAYECTBEHHBIM
COCTaB PAa3MUYHBIX HEOPraHWYECKHX BEIIECTB, pPACMO3HABATH OIBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PaCKpbhIBATh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii TOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OalaHca 3TUX PEaKIIUil;



c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUUYECKON peakiuu OT
pa3nuyHbIX (HAKTOPOB; XapakKTep CMEIICHHS XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCHUMOCTH OT
BHEIIHEro Bo3aeicTBus (npunnun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XWMHUYECKHE TMPOLIECCHI, JICKAIIUE B
OCHOBE MPOMBIIICHHOTO MOJYYeHUSI CEPHOM KHUCIIOThI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTh
npeAcTaBIeHu 00 OOIMX HAYYHBIX MPUHITUIIAX U HKOJOTUUYECKUX MPOOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM TOHSTHUS
«MaccoBasi JIOJisl BEIIECTBA B PacTBOpPe», OOBEMHBIX OTHOIIEHWN Ta30B MPU XUMUUYECKUX
peakuusax, MacChl BEUIECTBA WM 00BbEMA ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMUX B PEAKIMU BEIIECTB, TEIUIOBOro 3¢ (deKkra peaknuu Ha
OCHOBE 3aKOHOB COXPAHEHHMS MACChl BEILIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIO/aTh MpaBUja MOJIb30BAHUS XUMHYECKON MOCYA0HN U
nabopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBHIia OOpalleHHs ¢ BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSMHU TIO BBITIOJIHECHUIO TA00PATOPHBIX XUMHUECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHMM IUIAHHUPOBATh M BBIMOJHATH XUMHYECKUU SKCIEPUMEHT
(paznokeHre TMEepoKCHaa BOAOPOAAa B TNPUCYTCTBUU KaTaaU3aTopa, OIMPEACICHUE CpPEebl
PacTBOPOB BEIIECTB C MIOMOIIBI0 YHUBEPCAILHOTO HHANKATOPA, BIUSHUE PA3TUYHBIX (haKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMu, PeakIiui HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEAKIUU Ha
cynbdar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATUOH aMMOHHUS, PEUICHUE IKCIEPUMEHTAIBHBIX
3amay no TemaM «Metamwey u «HemeTamiel») B COOTBETCTBUUM C MPABWIAMH TEXHUKHU
O0e3omacHOCTH TpU  OOpalleHHMH C BeleCTBaMU U J1abOpaToOpHBIM  00OpYyIOBaHUEM,
NPENICTABIISATh PE3YNbTaThl XUMHYECKOTO JKCIepuMeHTa B (opMme 3alucu ypaBHEHH
COOTBETCTBYIOIIUX PEAKIUi 1 (OPMYITHPOBATH BEIBOABI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAJIU3UPOBATh XHUMHUYECKYI0 HH(POpPMAIHIO,
MOJIY4aeMyl0 M3 pa3HBIX HCTOYHHUKOB (CpElICTBa MacCOBOM KOMMYHHMKaIuu, WHTepHET u
JIPYTHX);

chOpMHUPOBAaHHOCTh yMEHUM COONIOAATh TIpaBUIa SKOJIOTHYECKH I11eJIecO000pa3HOTO
MOBEACHUS B OBITY M TPYAOBOM NEATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 3J0pPOBbI U
OKpY’Karouiel MpupoaHON Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3JICUCTBUS HA >KMUBBIE OPTaHU3MBbI
ONpe/IeNIEHHBIX BEUIECTB, MOHMMAas cMbici nokaszatesns [1JIK, moscHATh Ha npuMepax crocoObl
YMEHBILICHUS U IPEAOTBPAILECHUS UX BPEAHOTO BO3/ICMCTBUSI HA OPTaHU3M YEJIOBEKa;

JUIsE OOYYarOMMXCA C OTPAaHUYCHHBIMH BO3MOXHOCTSMH 3JI0POBbS: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHMS BEUIECTB U XUMHYECKUX SIBICHUN;

JUISL  CETBIX MW CIA0OBHIAMMX OOYyYaloUIUXcs: YMEHHE WCIONIBh30BaTh peabeHO-
TOYCUHYIO cuctemMy obo3naduenuit JI. bpaiins ais 3anucu xummuaeckux Gopmyd.
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10 KJIACC
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o0pa3oBaTeIbHBIEPECYPChI

Pa3nen 1.Teopernyeckue 0CHOBbI OPraHU4eCKOH XUMHUH

[Ipenmer oprannuecko xumun. Teopus

1.1 CTPOCHHSI OPraHMYECKUX COCAMHCHUH A. 3 rech. edu.ru
M. bytiepoBa
Hroromnopaszneny 3
Paspen 2.Yriesogopoabt
2.1 [penenbHBICYTICBOI0POIBI — ATKAHBI 2 rech. edu.ru
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2.2 P JHACROROPOR ’ 6 1 rech. edu.ru
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[TpupoTHBIE HCTOYHUKY YTIIEBOJOPOIOB U
2.4 PUpOZ r HOPOX 3 1 rech. edu.ru
UX mepepadboTKa
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3.1 Crouptel. Oenoun 3 rech. edu.ru
Anbaerunbl. KapOOHOBBIC KHCITOTHI.
3.2 ACTIA P 7 1 rech. edu.ru
CrnosxHbie 3¢upbl
3.3 VrieBoasl 3 1 rech. edu.ru
Hroronopazneny 13
Pa3nen 4.A30Tconep:KameoprannyecKuecoeIMHeHust
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 rech. edu.ru
Hroronopazneny 3




Paspnen S5.BbicokoMoJIeKY IsIPHbIECOSIMHEH U

51 [Tnactmaccel. Kayuyku. Bosokna 2 rech. edu.ru
Uroronopazneny 2
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11 KIIACC
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o0pa3oBaTebHbIEpPECYPCHI
Paznea 1.TeopernyeckneoCHOBLIXMMUM
Crpoenue atomoB. [leprnoanueckuit
11 3akoH U [leprnoanueckas cucrema 3 rech. edu.ru
XUMHUYeCcKnX deMeHToB 1. Y.
Meuneneena
19 CrpoeHueseniecTna. 4 rech. edu.ru
MHuoroo6pa3ueBeniecTn
1.3 XUMHUYECKUCPEAKIUH 6 1 1 rech. edu.ru
Hroronopaszneny 13
Paznen 2.HeoprannueckasixuMusi
2.1 Meranbl 6 rech. edu.ru
2.2 Hemeramsl 9 1 rech. edu.ru
53 CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX 5 rech. edu.ru
BEIIECTB
Hroronopazneny 17
Paszpnen 3.Xumus n ;Ku3Hb
3.1 XHUMHUS ¥ )KU3HB 4 rech. edu.ru
Uroronopazneny 4




OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

34

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Temaypoka

KoanuecTBouacoB

Bce KouTtpoJsbHbiepa
ro 00ThI

IIpakTH4eckuepa
00THBI

Jarauzyye
HUS

DJleKTPOHHBbIeNN(PPOBHIEOOPA30BATEIbHBI
epecypchbl

[Ipenmer oprannueckoin
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

05.09

rech. edu.ru

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUHN
A. M. Bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

12.09

rech. edu.ru

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIECTB

19.09

rech. edu.ru

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHI paa

26.09

rech. edu.ru

Mertan u 3TaH —
MIPOCTEUILINE MPEICTABUTEIN
aJIKaHOB

03.10

rech. edu.ru

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

17.10

rech. edu.ru




OTUJEH U IPOIUIEH —
[IPOCTEHINE NTPEACTABUTEIN
AJIKCHOB

24.10

rech.

edu.ru

[Ipaktuyeckas padora Ne 1.
«IlomyueHnune sTuneHa u
M3Yy4YEHUE €ro CBOUCTB)»

07.11

rech.

edu.ru

Anxanuensl. byraguen-1,3 u
MeTmioOyraauen-1,3.
[TonyyeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI

14.11

rech.

edu.ru

10

AIIKMHEIL; COCTaB U
O0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneruneH —
MIPOCTENIINUITPECTABUTEIIBA
JIKHHOB

21.11

rech.

edu.ru

11

Boruncnenus no ypaBHEHUIO
XUMHUYECKOHN peaKiuu

28.11

rech.

edu.ru

12

ApeHbl: 6€H30J1 U TOJIYOJI.
TokcHYHOCTH apeHOB

05.12

rech.

edu.ru

13

I'eneTnueckas cBSI3b
YTJIEBOJIOPO/IOB,
MPUHAVICKAIINX K
pa3IMYHBIM KjIaccam

12.12

rech.

edu.ru

14

[TpupoaHbIe HCTOYHUKU
YTJIEBOJIOPOIOB: TIPHPOIHBIN
ra3 1 MoIyTHbIe HEPTSHbIE
rasbl, He)Th ¥ MPOTYKTHI €&
nepepaboTKu

19.12

rech.

edu.ru

15

[IpupoaHbIe HCTOYHUKHU
YIII€BOOPOJOB: IIPUPOAHBIN
ra3 1 MOIyTHbIE HEPTSIHbIE

26.12

rech.

edu.ru




rasbl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

16

KonTtponsHas pabora o
paszaeiny «YTIeBOAOPOIbI

09.01

17

[IpenenpHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ U 3TAHOJ.
Bopoponnascsizb

16.01

rech.

edu.ru

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJINLEPUH

23.01

rech.

edu.ru

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢buznyecKkue 1 XuMU4ecKHe
CBOWCTBA, IPUMEHEHNE

30.01

rech.

edu.ru

20

Anpaerunbl: GopMatbaeTUI
U aneTaibaerug. AlleToH

06.02

rech.

edu.ru

21

OIHOOCHOBHBIE MPEETbHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAS U YKCYCHast

13.02

rech.

edu.ru

22

[TpakTuueckas padota Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KHUCTOTBI»

20.02

rech.

edu.ru

23

CTCapI/IHOBaH " OJICMHOBAaA
KHCJIOTBI, KaK IIpEACTaBUTCIIN
BBICIIHX Kap6OHOBBIX KHCJIOT

27.02

rech.

edu.ru

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, MX
MOIOIIEE NEHCTBUE

06.03

rech.

edu.ru

25

CrnoxHble 3(pupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX
KHCJIOT.
I'uaponn3cnoxHBIXIPHPOB

13.03

rech.

edu.ru

26

XKupsl: runponus,
IpUMEHEHHEe, ONOJIOTHYECKast

20.03

rech.

edu.ru




POJIb KUPOB
VYraeBoabl: COCTaB, rech. edu.ru
97 knaccudukanus. BaxHeitmme 1 03.04
MPEJCTaBUTEINN: TIIIOKO3a,
¢bpykTO3a, caxapo3a
)8 Kpaxmai u 1emono3a Kak 1 10.04 rech. edu.ru
MIPUPO/THBIC TIOJHMMEPBI
29 [IpMexyrounasaTTecTanus. 1 1 17.04
TectupoBanue.
AMUHBL: METHJIAMHH U rech. edu.ru
30 1 24.04
AHWJINH
AMHHOKHCIIOThIKaKaM(pOTEPH rech. edu.ru
bIC OPraHUYCCKHE
31 COEIMHEHMS, NX 1 01.05
OMOJIOTHYECKOEe 3HAaYCHHE.
IlenTnabl
benku kak mpupoaHbIe rech. edu.ru
32 BBICOKOMOJICKYJISIPHBIE 1 08.05
COCIIMHCHUS
OCHOBHBIE TIOHSITUST XUMUHU rech. edu.ru
33 BBICOKOMOJICKYJISIPHBIX 1 15.05
COEIUHEHUN
OCHOBHBIE METO/IBI CHHTE3A rech. edu.ru
34 BLICOKOMOJ'IfKYJ‘IHpHBIX 1 22,05
coenunenuit. [Inmactmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34 5 5
I10 ITPOT'PAMME
11 KJIACC
Ne Temaypoka Konun4yecrBoyacos Jarausyyde DJIeKTpOHHbIeIU(PPOBHICOOPa30OBATEIbH
n/ HHSA blepecypchl
- Bce KonTpoabsHnbiepa IIpakTHyeckuepa




ro

00ThI

00ThI

XUMHAYECKUU DIIEMEHT. ATOM.

DneKkTpoHHas KOHUTyparus
aTOMOB

05.09

rech. edu.ru

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

XUMUYECKHX dieMeHToB J]. 1.

MenneneeBa, UX CBA3b C
COBPEMEHHOU Teopuen
CTPOEHUSA aTOMOB

12.09

rech. edu.ru

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX
DJIEMEHTOB M UX COCTUHECHUHN
TI0 TPYIIaM U TIEPHOJIaM.
3HayeHHEe NEPUOANIYECKOTO
3aKOHA U CHCTEMBI
XUMHUYECKHX 31eMeHnToB J[. 1.
MenneneeBa B pa3BUTHH
HAayKH

19.09

rech. edu.ru

CtpoeHue BemecTna.
XuMu4eckas CBs3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOU CBSI3H.
BonopoanascBszb

26.09

rech. edu.ru

BaneHTHOCTE.
DIEeKTPOOTPUIIATEIIEHOCTD.
CreneHb OKHCIICHUS.
BemectBa MoneKynspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

03.10

rech. edu.ru

Ilonsatue o JAUCTICPCHBIX
cucremMax. MICTUHHEIE B

17.10

rech. edu.ru




KOJIJIOUJIHBIE PACTBOPBI.
MaccoBas 10714 BelllecTBa B
pacTBope

Knaccudukamms u
HOMEHKJIaTypa

HCOPraHNM4CCKUuX COGIII/IHCHI/H?I.

T'eneTnueckas cBsI3b
HEOpPraHWYECKUX BEUIECTB,
Pa3IMYHBIX KJIACCOB

24.10

rech. edu.ru

Knaccudukanus xumuaeckux
peakuuii B HEOPraHUYECKON 1
OPraHN4eCcKO XUMMHH. 3aKOH
COXpaHEHUs MACCHI BEIIECTB;
3aKOH COXpaHEHUs U
MIPEBPAICHUS SHEPTUN ITPU
XUMHUYECKUX PEAKIUAX

07.11

rech. edu.ru

CKOpOCTh peakiluu.
OO6paTtumbie peakiiv.
XHUMHUYECKOE PaBHOBECHUE

14.11

rech. edu.ru

10

[TpakTrueckas padota Ne 1.
«BnusiHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKOHN peakinm»

21.11

rech. edu.ru

11

DNEeKTPOIUTHYECKAS
nuccormanus. [Tonsitue o
BOZOpOAHOM Moka3areie (pH)
pactBopa.
PeakuunnonHoroooMeHa.
lM'anponuzopraHUYecKux u
HEOPraHMYECKUXBEIIECTB

28.11

rech. edu.ru

12

OKHUCIIUTEILHO-

BOCCTAHOBUTCJIbHBIC PCAKITNH.

05.12

rech. edu.ru




[TonsiTre 00 MEKTpOIH3E
pacIuIaBOB U PaCTBOPOB COJICH

13

KonTtponsHas pabora o
pazaeny «Teopetnueckue
OCHOBBI XUMHUN»

12.12

rech. edu.ru

14

Mertaimel, UX IOJIOKCHUE B
[Tepuonnueckoit cucreme
XUMUYeCcKnX deMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
CTPOEHHUS aTOMOB.
O6muedu3nuecKuecBonCcTBaM
€TaJIjIoB

19.12

rech. edu.ru

15

CrnaBel METaJIIOB.
DIEeKTPOXUMHUYECKUI P
HaIpsHKEHUH METaJUIOB

26.12

rech. edu.ru

16

XuMHdecKrue CBOMCTBa
BaYKHCHIITX METAJJIOB
(HATpWiA, KM, KAJIBIIHA,
MarHui, aJlOMAHAN) U UX
COEIUHEHUN

09.01

rech. edu.ru

17

XUMHUYECKHE CBOMCTBA XpoMa,
MeEIU U UX COeqUHEHUI

16.01

rech. edu.ru

18

XuMHu4deckue cBoicTBa OHWHKA,
KCIJIC3a U UX COCI[I/IHCHI/Iﬁ

23.01

rech. edu.ru

19

[IpakTueckas pabora Ne 2.
"Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 110
TeMe «MeTaibl»"

30.01

rech. edu.ru

20

Hewmeraniel, ux mojgoxxeHue B
[Tepuonnueckout cucreme
XUMHUYECKUX 31eMeHTOB /1. H.
MenpeneeBa 1 0COOEHHOCTH

06.02

rech. edu.ru




CTPOEHHUS AaTOMOB

21

du3nyeCKUe CBOKCTBA
HEMETAJJIOB. AJNIOTPONIUS
HEMETAJUJIOB (Ha MpuMepe
KHCIIOpo1a, cepbl, pochopa u
yriiepojaa)

13.02

rech.

edu.ru

22

XHUMHYECKUE CBOUCTBA
raJIOr€HOB, CEPHI U UX
COoeqUHEHUN

20.02

rech.

edu.ru

23

XuMHn4yecKkre CBOMCTBA a30Ta,
dbocdopa u uX coeTMHEHU I

27.02

rech.

edu.ru

24

XUMHYECKHE CBOUCTBA
yTIIepoia, KpeMHHS U UX
COEeIUHEHUN

06.03

rech.

edu.ru

25

[IpuMeHeHne BaxKHENIINX
HEMETAJJIOB U UX COCAMHECHUN

13.03

rech.

edu.ru

26

O06o01menue u
cHCTeMaTH3amus 3HaHu| 110
TeMe «HeMeTamib».
Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUN 1
TEPMOXHUMHUYCCKUE PACUETHI

20.03

rech.

edu.ru

27

[IpakTuueckas pabora Ne 3.
«Pemienue
AKCIEPUMEHTAIBHBIX 3aa4 10
Teme "Hemeramisr"»

03.04

rech.

edu.ru

28

KonTponpHas pabota mo
TeMaM «MeTaJuibl» 1
«HemeTamie»

10.04

rech.

edu.ru

29

[Ipomexyrounas aTTecTarus.
TectupoBanue.

17.04

rech.

edu.ru




30

Heoprannueckue u
OpraHMYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHMYECKHUE OCHOBAHUS

24.04

rech. edu.ru

31

AmdoTepHbIe HEOPraHUIECKUE
Y OpTaHUYECKUE COCTNHECHHUS.
I'eneTnueckas cBs3b
HEOPraHUYeCKuX 1
OpPraHUYeCKUX BEIIECTB

01.05

rech. edu.ru

32

Ponps xumuu B obecrieueHun
9KOJIOTHYCCKOM,
SHEPreTUYECKOM U MUIIEBOM
0€30MacCHOCTH, Pa3BUTUHU
METUITUHBI

08.05

rech. edu.ru

33

[IpencraBnenus 06 oOmUX
Hay4HBIX MPUHIIATIAX
MIPOMBIIIIICHHOTO TIOJTyYeHUS
BA)KHEHIIINX BEIIECTB

15.05

rech. edu.ru

34

YenoBek B MUpE BEIIECTB U
MaTepuanoB. XuMus u
3JI0POBBE YETIOBEKA

22.05

rech. edu.ru

OBIIEE KOJJMYECTBO YACOB
I10 ITPOT'PAMME

34




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSIBATEJIBHBIE YUYUEBHBIE MATEPUAJBI 1151 YYUEHUKA

1. yueOnuk Xumus 10 knacc.bazossiii ypoBens ABtop: 'abpuensu Oner Cepreesud, OcrpoymoB Urops
I'ennagreBuy, CnaakoB Cepreit Anatonbeud, M3garensctBo: [Ipocsemenue, 2022 r.
. Xummus. 11kinacc. Yueonuk. bazossiit ypoBens ABTop ["abpuensu O.C. Cepus Jlunus YMK O. C.

lNabpuensna. Xumus (10-11) (b) Knacc 11 knace Ilpenmer Xumust MzparensctBo [JPODA,

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1.Metonnueckoe nocodue.10 -11 knacc O.C.I"'abpuensina

2. IIporpamma no xumuu 10-11 kmacesr O.C.I"'abpuensiHa (6a30BbIil YpOBEHB)

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

rech.edu.ru

https://interneturok.ru/






