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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUNH K pe3yJbTaTaM
OCBOEHHUS (enepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEIHEr0 OOIIEro
ooOpazoBanusa  (®OII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuétrom Konueniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon — ®enepauuu, — peanus3yrOLMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOXKEeHUN «CTpaTerun pa3BuTus
Bocriutanuss B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XUMUH, K OMPEIEICHUIO
oOmieil crpareruu OOyuY€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUTUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—11 kimaccoB Ha 6azoBoM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIoOC COO o
B3aMMOOOYCIIOBICHHOCTA IIeJeH, CoAep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUMN K YPOBHIO TTOJATOTOBKH BHIITYCKHUKOB.

XuMHUYecKoe o0Opa3oBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO MX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUSA K
CBOEMY 3JI0POBBIO U MPUPOIHOM cpene. Peanuzyercs xumuyeckoe oOpa3oBaHue
oOydJarolmuxcs Ha ypoOBHE cpeaHero oOmero oOpa3oBaHUsS CpPEICTBaAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE M TOCTPOCHUE KOTOPOTO
OTIpEJICNICHbl B TIPOrpaMMe MO XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATILHOM JKU3HHU OOIIECTBA, a TAKKE C
yu€ToM OOIUX IIeJiel M TMPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpazoBanuss B Poccuiickoi
Oenepanun.

XVMHUS KaK dJIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0CoOYI0 pOJib B
COBPEMECHHOW IMBWIM3AIMHA, B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU
KyiabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpEACTaBlIeHUS 00
OKpY)KalOlIEM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHH Ha OCHOBE MOHHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaroUIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBaMH U BO3MOKHBIMH O0JACTAMHU IPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCTENIHOTO TPYyJla U KU3HM KaXJ0ro wieHa oOmecTBa. CoBpeMEHHasT XUMUS
KaK HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTUW HalpaBlieHa Ha
peuieHre riI00albHBIX NPOOJEM YCTOMYMBOTO pa3BUTHUS UEJIOBEUECTBA —
CBIPBEBOM, DSHEPreTHUUECKOW, THIIEeBOM, DKOJOTHMYECKOW OE30MacHOCTH H
OXpaHbI 3/I0POBBSI.

B cooTtBercTBUM ¢ OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIEero
oOpaszoBanusi cojaepxkanve npeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb U3YUYCHHUS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  OOydYaromuxcsi,  HEOOXOJAMMYIO UM 1 BBIPaOOTKH
MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIICIIHOTO BKIIOUYEHHUS B KU3Hb COLMYMA,
MPOJOKEHUsT 00pa3oBaHMsl B Pa3IMYHBIX O00JACTAX, HE CBS3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocTaBisitoniuM  MpeaMeTa «XHUMUsSD SBISIOTCS 0a30BbIE€ KypChl —
«Oprannueckas xumusi» U «OO0mass ¥ HEOpPraHUYeckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKU:
CHUCTEMa 3HAHUH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0LIen
XUMUHU) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHOW CUCTEMBI 3HAHUH MpHU
U3yYeHUH TpeaMera O00ecleuyrBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEro
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB U TEOPUM XUMHUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HEOpraHuueckass XuMus» chOpMUpPOBaHA B MporpamMMe MO XUMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K H3Y4YEHHIO Y4YeOHOro marepuaia U O0O0YCJIOBIIECHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUN Ha  ONpeAeIEHHBIX
TEOPETUUECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYECKON XWMHUHU BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KIIACCUYECKOW TEOPHHM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMHUUYECKUX M DBICKTPOHHBIX
npelcTaBieHui o cTpoeHuH BemecTB. CBelneHus 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHuueckod XuMUHU
MOJIy4aloT pa3BuTHEe CGHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHUS O XUMUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKIUH.

[lon HOBBIM yrJIOM 3peHHs B NpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha ypOBHE OCHOBHOTO OOIIero oOpa3zoBaHUs
TEOPETUYECKU Marepuan Hu (PaKTOJIOTMYECKHUE CBEIEHUS O BEIIECTBAX H
XUMHYECKO peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOMIETEOPETHYECKMX U METOJOJIOTHUECKHUX
MO3UIUH, TIyOKe MOHSATH UCTOPUUECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 060011aroIIeit 10 00BACHSIONICH U MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHMH O BaKHEHIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, a TAKXKE O XMMHUYECKUX pPEaKUUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoiHsercs B Kypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUMMU KYJIbTYpOJIOTUYECKUN H
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT OHMMAHHUIO B3aMMOCBSI3U
XUMUU C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B [O3HABATEIBHOU H
MPAKTUYECKOMN JEATEIbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K Mpoleccy TBOpUeCTBA B 00JIACTH TEOPUU U NPAKTUYECKUX TMPUIIOKEHUN
XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJeMaX, CBA3aHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ JMJis TMOIMOJHEHUS 3HAHUM,
pelIeHrs MHTEIUICKTYaIbHBIX W SKCIHEPUMEHTAJBHBIX HCCIE0BATEIbCKUX
3amad. B nenom coxpepkanue ydeOHOro mpeamera «XUMHS» TaHHOTO YPOBHS
M3YUYEHUSI  OPUEHTHUPOBAHO  Ha  (OpMUpPOBaHHME Yy  OOyYarOIIMXCS
MHPOBO33PEHUYECKON OCHOBBI JIJIsl MOHUMAaHUsI PUIOCOPCKUX HEH, TAKUX KaK:
MAaTEPUAIbHOE E€IUHCTBO HEOPraHMYECKOTO W  OpPraHMYecKOro  Mupa,
00yCIJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh



IPUPOAHBIX SABJICHUNA IYTEM DKCIEPUMEHTA U PELICHUS IPOTUBOPEUUN MEKIY
HOBBIMH (PAKTaMU U TEOPETUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUMX NpolieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, ChIPbs, CO3/aHHUS HOBBIX TEXHOJOTUHA U
MaTepHualoB.

B nmnnane pemenus 3amady  BOCHUTAHUS, pPa3BUTHUS M COLMAIU3ALMU
oOy4Yaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJXOJbI K ONPEIEICHUIO
COJlepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUN, HUMEIOLMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JESTENBHOCTH: pelIeHUs MpolseM, IMOUCKa, aHalu3a U
o0paboTku  uHGOpMALMK, HEOOXOIMMBIX I NPUOOPETeHHs]  OMbITa
NPAKTUYECKOM W HCCNeoBaTEeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusA, Tak W Ha YPOBHE CpeAHero oOuiero oOpa3oBaHus, NpH
OTIPEJICTICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU LeNied M3yuyeHUs MperMeTra
HAIpaBJIICHUEM T[EPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
¢bopMHUpOBaHHME OCHOB XUMHUYECKOM HAyKM KaK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW JEeSATEIHbHOCTH 4YEJOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOou
NOJXOJ, K ONpPENENCHUIO0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OIPaBJAaHHBIM.

CorylacHO JaHHOW TOYKE 3PEHUS IVIABHBIMH LEISAMU H3y4YEHUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABISAIOTCS:

e (GOpMHpOBaHHE CHCTEMbl XHUMHYECKMX 3HAHUH Kak BaKHEHIIeH
COCTaBIMIIOIIEH €CTECTBEHHO-HAYyYHOM KapTHMHBI MHpA, B OCHOBE
KOTOPOH JIe’KaT KIJIIOUEBbIE MOHATHUS, (QYyHIaMEHTaJbHbIE 3aKOHBI U
TEOpUN XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHUE M IIOHUMaHHE
CYLIHOCTH JOCTYHHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEMN UX Pa3BUTHSI U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HAydyHBIX MeETOJax
NO3HAHMUA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHUss YMEHUM OpUEHTHPOBATbCS B MHpPE BELIECTB U
XUMHYECKUX SIBICHUI, UMEIOLIUX MECTO B IPHUPOJE, B IPAKTUUECKON U
TTOBCEIHEBHOM JKHU3HU;

e Dpa3BUTHE YMEHUH M CHOCOOOB  JIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHHEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEPUMEHTA,
coOmroIeHneM MpaBuiI 0€30MacHOT0 0OpaIeHus ¢ BENECTBAMH.

Hapsny c¢ aTuMm, conepkarenbHas XapakTEepHCTHKa Leled M 3aaad
W3Yy4YEeHMs MpeAMETa B MPOrpaMMe MO XMMHMHM YyTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBMM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerojHs B MPENOJAaBaHUM XUMHUH B OOJIbLICH CTENEHU OTHa&TCs
NPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BJIAJCIOUIETO0 He HAa0OpoM 3HaHWM, a (YHKIMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSMH aKTUBHOTO MOJIYYEHHs 3HaH U
Y IPUMEHEHUS UX B pEaIbHOM KU3HU JJIsl PEIICHHS MPAKTHYECKHUX 3a/1a4.

B cBA3u Cc 3TUM npu H3ydeHHHM MpeaMeTa «XHUMUsS» JTOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKE LETN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JMHAMHYHO pPAa3BUBAIOIIETOCS
Mupa, (OPMUPOBAHME HWHTEIUIEKTYaJbHO pa3BUTOM JIMYHOCTH, T'OTOBOM K



caMm000pa30BaHuIo, COTPYIHUYECTBY,  CAMOCTOSTEIBHOMY  TIPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEIIECTBAMHU U WX MPUMCHCHHEM;

dopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB (KJIFOYEBBIX
KOMITCTEHIIUH), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE IS PA3IMYHBIX BHUIOB
NEATeNIbHOCTU:  pelleHus MnpooOsieM, TIOWCKa, aHaliu3a U 00paboOTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JEeSITEIBHOCTH,
KOTOpasi 3aHUMAeT BaA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3ULUN 3KOJOTUYECKOW O€30MacHOCTH XapakTepa BIUSHUA BELIECTB MU
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIUICKTYIBHBIX M TBOPUYCCKUX
CIOCOOHOCTEHM O00YyYalolUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpETaTh
HOBBIC 3HAHHUS 1O XUMHUU B COOTBETCTBHUHU C >KM3HEHHBIMH TOTPEOHOCTSMH,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJOTHU JJIs TOUCKA H
aHanu3a y4eOHOM U HAay4YHO-TIOMYJSApHOW HWH(OpMAIMK  XUMHYECKOTO
COJICpKaHMS;

dbopMupoBaHue u pa3BUTHE y OOYYAIOIMMUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTU, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IPU ITUTAHUPOBAHUU U
NPOBEJICHUN XMMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPABJICHHOCTH XMMHH, €€ BAXKHOW POJU B PELICHUHU TIIOOATBHBIX MpoOsieM
PaIMOHAILHOTO MPUPOJIONOJIb30BAHUS, TOTIOJHEHHUS SHEPTETHUECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxKe
NPUOOPETEHHS OIbITAa HUCIOJIb30BAHUS MMOJYYEHHBIX 3HAHUU IS TPUHATHS
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM murane cpemHero oOmiero oOpa3oBaHHs MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOW obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee uyucno 4YacoB, OTBEACHHBIX I M3yUYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHEro o0Iero oopa3zoBanus, coctaiser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyecKkon XMMUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE
B MOJYYEHUH HOBBIX BEIIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMybl OpraHMYecKUX BellecTB. ['oMomorus, uzomepusi. XUMUYECKasi CBSI3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHUYeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4eCcKas) 1 TPUBUAJIbHBIC
HAa3BaHUS BAXKHEUILINX NPEACTABUTEIEH KIACCOB OPraHUYECKUX BEILECTB.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBPALLICHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JIEMOHCTPAIIMOHHBIX OINBITOB MO TMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUe, OOYTIUBAaHKUE U TOPEHUE).

YriaeBoxopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUU psAd. MeTraH W 3TaH —
OPOCTEHIIINE TPEACTABUTENN AIKAHOB: (PU3NUYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOPEHUs), HaXOXKJACHHE B MPHUPOAE, MOJyYEeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE NMPECTABUTENN AIKEHOB: (HPU3NUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIApATalMd, OKUCIEHUS H
NOJIMMEPHU3ALINH ), IOJTYYECHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonyuenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHN psij.
ALlETUIEH — TMPOCTEUIINMH NPEACTABUTENb aJKUHOB: COCTaB, CTPOCHHE,
dusnueckne W XUMUYECKHE  CBOWCTBA  (peakuuW  TUIAPUPOBAHUS,
rajioreHupOBaHUs, THIpaTallii, TOPEHHUS ), OJTYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, ctpoeHue, GU3NUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuy TraJOreHUpPOBAHUS WU HUTPOBAHUA), IMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAydeHue u npumereHnue. TOKCUYHOCTH
apeHoB. ['eHeTMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIIECKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKH YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W MHOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocoosl nmepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUUECKUi), muponu3. [IpomykTs
nepepaboTku HePTHU, HX MNPUMEHEHHE B NPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI! yTOb U IPOAYKTHI €r0 IEpepPadboTKH.

DKCNIEPUMEHTAIBHBIE METOAbl W3YyYEHUs BEIIECTB M HUX NPEBPALLCHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIacTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromp», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUYECKOW paboThl: MOJyYCHHE
ATUJIEHA U U3YUYEHHE €T0 CBOMCTB.

Pacu€rHble 3anaum.

Boruncnenuss mo ypaBHEHUIO XHMHMYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WM IMPOJTYKTOB
peaKium).

Kuciopoaconepskamue oprann4ecKue coeIMHEHUA

IIpenenbHple OAHOATOMHBIE CHOUPTBL. METAaHOI WM JTaHOJ: CTPOCHHE,
dbu3uYecKkue M XUMUYECKHUE CBOWCTBA (PEaKIMU C aKTUBHBIMU MeETaJlJIaMU,
rajJjioreHOBOJOpOJaMHU, TOpPEHUE), TMPUMEHEHHE. BomopoaHbie CBSI3UM MEXKIY
MOJIEKYJIAaMU CIIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CHUPTHL. OTWICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHAs peakius Ha MHOTOATOMHbBIC CIUPTHI). JlelicTBue Ha
OpraHusMm 4esoBeka. [[puMeHeHue riuiepruHa U 3TUICHTJIMKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpneruapl U kemonsi. DopMmanpaerus, alneTalIbAETU: CTPOCHHE,
dbu3uYecKre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCJICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TpeneabHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KUCJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTRA,
oOmme s Kjacca KHUCIOT, peakius dSTepuduKaluu), TOJydeHHEe U
npumMeHeHne. CTeaprHOBasi U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOLIEE IEUCTBUE.

Crnoxxnple 3(HUpbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinokHbIX  3hupoB. Kupel. ['mapomu3 xkupoB. IlpumeHeHue KUPOB.
buonorunueckas posip KUPOB.

VYrneBonsl: cocraB, kiaccuukamus —yriaeBoaoB  (MOHO-, JOH- U
noyicaxapusbl). [JroKo3a — MpocTeHIIWii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (pHU3nYecKre U XMMHUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C
runpokcuioMm mean(ll), okuciienne aMmMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHHUE TIIIOKO3bI), HAX0XKJICHUE B MPUPOJIE, TPUMEHEHHE,
ouonorunyeckas posib. @orocunTe3. OpyKTo3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
eutoa03bl. PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmamna (TUIpoJiu3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUM:
MpOBEJEHNE, HAONIOAECHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OMBITOB: FTOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCICHHE 3TAHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIIHIIEpUHA C
ruapokcuaom Mmenu(ll)), ampaeruaoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom wmenu(ll), BlaumonelicTBue Kpaxmana c
MOJO0M), TPOBEJCHUE MPAKTUUECKON pabOThl: CBOWMCTBA PACTBOPA YKCYCHOMU
KHCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKON peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOr0 BEIIECTBA WJIM MPOAYKTAa PpEaKIUU IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIICCTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIue OpraHnIeCKue COSTNHEHUS.

AMUHOKHCIIOTBI ~ KaKk  aM(pOTEpHBIE  OpraHWYCCKUE  COCIMHCHHS.
dusnyeckue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha TpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHNE aMUHOKHUCIIOT. [lenTuasl.

benku kak mpUpOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYCCKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DKCTHEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIICCTB W WX TPEBPAIICHUMN:
HAOJIFOJICHUE W OINMCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OeKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX — COCIUHEHUI:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTCIICHb IMOJMMEPHU3AINH, CPEITHSISA
MoJIeKyJsipHass Macca. OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U ITOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIC METOJbl M3YYCHUS BEIIECTB M WX INPEBpAICHUI:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MexXnpeIMeTHBIC CBS3H.

Peanm3zamust MeXNpeAMETHBIX CBSI3ed MMPH  HW3YYCHUH OpraHUYeCKOn
xumur B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMU
IUTSL OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TIOHSATHUS: SIBICHWE, HAydHBIH (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAJN3, CHUHTE3, KIACCU(PUKAIUsS, MEPUOTUIHOCTD,
HaOJI0/ICHNE, N3MEPEHHUE, SKCIIEPUMEHT, MOJICITHPOBAHHE.

@dwusmka: Marepus, OdHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
DHEPreTHYECKUH YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHHUS.

buonorus: kietka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHU3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OEIKH, YTIIEBOJIbI, >KHUPHI,
bepmeHThI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HUCKOMAEMEIE,
TOTUTUBO, PECYPCHI.

TexHonorusi: MUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO IHUTAHUSA,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TPETapaThl, MaTepUabl
U3 UCKYCCTBEHHBIX M CHHTETHYECKIX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnvyeckne OCHOBbI XUMHUU

XUMUAYECKUA 37eMEHT. AToM. Sapo aromMa, W30TONBL. DJIEKTPOHHAA
000104Ka. DHEPreTHUECKHe YPOBHH, IIOIYPOBHHU. ATOMHBIE OpOMTaIu, S-, P-, d-
aneMeHThl. OCOOECHHOCTH paclpeaeeHUs dJEKTPOHOB MO OpOHUTaIsIM B aTOMax
3JIEMEHTOB TIEPBBIX YETHIPEX MEPHUOJIOB. DICKTPOHHAS KOH(PUTYpaIis aTOMOB.

[lepuonuueckuit 3akoH u Ilepuoamyeckass cHUCTeMa XUMHYECKHX
snementoB JI. WM. MenneneeBa. CBs3b NEPUOJMYECKOTO 3aKOHA U



Ilepuonnueckor cucrembl xumudeckux odiaemeHToB JI. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKHUX HJIIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpylmaM MW MNEpUoAaM. 3JHAYCHHE MNEPUOJAMYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenune BemecTBa. XHUMUYECKas CBsI3b. BHUIbl XUMHUUYECKOW CBSI3U
(KoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAS, HIOHHAS, MeTajInueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akienTopHeii). BomoponHas cBsizb. BaleHTHOCTh. DIIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenus. oHbl: KATHOHBI U AaHHOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEHIECTBA. [WIBl  KPUCTALIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIeCTBa B PaCTBOPE.

Knaccudukanys  HEOpraHMYECKMX  COCIUHCHHM. Homenkiarypa
HEOPraHWYECKUX BEIIEeCTB. | €HeTHYecKasi CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumudeckass peakius. Krnaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OpraHuYeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MaCChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lM4YHBIX (DAKTOPOB.
OOpatumble peakuuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
cocTostHUE XumMuyeckoro paBHoBecus. [Ipunnun Jle [latenbe.

OnekrponuTuyeckas nuccoruanus. CuibHbIE W CJIa0ble SJEKTPOIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaabHas, IIETOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHUS BEUIECTB M WX IPEBpALICHHI:
nemoHcTpanus Tabnun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /.
N. MenneneeBay, n3ydeHrne Mojieliel KpUCTAUTMYECKUX PEIIETOK, HAOII0IeHNE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (pa3joKeHUe
NEPOKCUJA BOJIOPOJIa B MPUCYTCTBHM KaTaJIM3aTOpPa, OINPEIEIECHUE CPEIbI
pacTBOPOB BEUIECTB C MOMOIIBI YHHBEPCAJIBHOIO HWHIAUKATOpPA, PEAKLIHUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKITUN.

PacuétHrle 3agaun.

PacuéTtel 1no ypaBHEHMSM XUMHUYECKHX PEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonuyeckor cucrteme
xuMudeckux syemMeHToB J[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB.
du3uyecKkue CBOMCTBA HEMETAJUIOB. AJIIOTPONHUS HEMETa/UIOB (Ha TpUMeEpe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA BAKHEHIITMX HEMETAJIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma MU KpEeMHHS) M HMX  COCIAMHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHNE BaXKHENIINX HEMETAIIOB U UX COCTUHEHHUM.

Mertamisl. [lonoxenne meraiioB B [leproandeckoi cucteMe XuMHYECKUX
sanementoB JI. WM. MenneneeBa. OcCOOEHHOCTH CTPOEHUS BJIECKTPOHHBIX



o0osouek atoMoB MeTaioB. O0uume gpuznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUECKUAN Psii HANPSHKEHUN METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUINUX METAJIOB (HATpUM, KaduM, KaJlbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O61mue crnocoObl mosiy4eHusi MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

DKCIIEPUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M WUX MPEBPAIICHUN:
M3yUYeHUE KOJUIEKIIMU «MeTaibl U CIUIaBbl», 00pa30B HEMETAIIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX ~ OMBITOB  (B3aUMOJCHCTBUE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpamMy KHUCIOT M IIEJIOYEH, KA4YeCTBEHHBbIE PEAKIUU Ha KaTHUOHBI
METaJIJIOB).

PacuétHnie 3agaun.

Pacuétel macchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIICCTB,
pacu€Tel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEaKIUU, €CIIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMuu B oGecrieueHnn YKOJI0TUYECKOM, SJHEPTEeTUUECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUM MeTUIIUHBL. [[OHSITHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX TMPUHIIMIAX ITPOMBIIIJIEHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEpPUANIOB: BAXXHEUIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHalIbl, KpAaCKH, CTEKJIO, KepaMHKa,
MaTepuabl Il AJEKTPOHUKH, HAHOMAaTEPHAJIbl, OPraHUYECKUE U MUHEPAIbHbIC
yI0OpeHUsI.

XuUMHUS ¥ 370pOBbE UEJIOBEKA: IMpaBuia HUCIOJIB30BaHUS JIEKAPCTBEHHBIX
mpenapaToB, NpaBuia OE30IAaCHOTO HCIOJIL30BaHUS IpPErapaToB OBITOBOM
XHMHHU B TIOBCEIHEBHOM JKU3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus MeXnpenIMETHBIX CBSI3eM MNpU HW3yYeHHH OOmed u
HeopraHmueckoi xumuu B 11 Kilacce OCYIIECTBIAECTCS 4epe3 UCIOJIb30BaHUE
KaKk OOIIMMX ECTECTBCHHO-HAYYHBIX ITOHATHH, TaK W TOHSTHH, SBISIOIIAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUIIOTE3a, 3aKO0H,
TEOpHs, aHalu3, CHHTE3, Kilaccu(uKamms, IepuOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPaJUOaKTUBHOCTb, MOJEKYyJa, DSHEPreTUYECKUd YPOBEHD,
BEIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3UYCCKUC
BEJIMYMHBI U €TUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorms: kieTka, opraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

I'eorpadms: MwuHEpanbl, TOPHBIE IOPOJBI, IIOJC3HBIC MCKOIAeMbIC,
TOILIMBO, PECYPCHI.

TexHonorus: XUMHNYCCKaA IMPOMBINIJIICHHOCTD, MCTAJLTyprus,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaoB, CEIbCKOXO0351CTBEHHOE
IIpOnU3BOACTBO, nmumeBas IMPOMBINIJIICHHOCTD, @apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTDb, IIPOHU3BOJACTBO KOCMETHUYCCKUX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAA IIPOMBIIIIJICHHOCTD,
HAaHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMHUN  HA  BA3OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TIPOrpaMM CpeIHEro oOiiero oOpa3oBaHUsi (JIMUHOCTHBIM,
METanpeJMEeTHbIM U TpeaMeTHbIM). HayuHo-MeToauyeckod OCHOBOM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrPaMM CpeTHEero o0IIero
00pa3oBaHus SABISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO.

B cooTBeTCTBUMU € CUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MpeAMETa «XUMHUS» HA YPOBHE CPEIHETO
o011iero oOpa3oBaHusl BbIJICTEHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUUMUCS POCCUMCKON TpakIaHCKOW HIACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[eJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KIIFOUEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaJAMINi 0a30BOM HayKH
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTU LIECHHOCTHO-CMBICJIIOBBIMH YCTaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyJIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HECHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MpEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIMUTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSMH ¥ UJealaMi POCCUICKOTO IPaXKIAHCKOTO 00IIeCTBa, TPUHITHIMU B
oOIIecTBE HOPMAaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TpOIieccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3YNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPaAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TMO3HABATEIHHOM W MPAKTUYECKON IEATEIHHOCTH
0Oy4JaromuXcs MO peaanu3aiuy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MIPABOMOPAIKY;

NpEACTaBICHUS O COLMAIBHBIX HOpPMAax M MPaBHIIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENbHOCTH NPHU CO3JIaHUHU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHITOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) IaTPUOTHYECKOTr0 BOCIIMTAHMS .

LIEHHOCTHOT'O OTHOWIEHHUSI K MCTOPUYECKOMY M HAY4YHOMY HACJIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B O0JACTU TECOPUM U MPAKTUYECKOTO
MPUMEHEHUS] XUMUU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENIBHBIX HAOMIOJEHUM, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX MOUCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa W IIO3HABATEJIBHBIX MOTHBOB B TOJYYEHHH M MOCIEIYIOLIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHXKCHHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHUIIEH C
MO3UILIMA HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPHI 310POBbS:

MOHUMAHUSI IIEHHOCTEW 3J0pOBOTO U 0Oe30macHOro o0pasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

coOJIroIcHUsT MpaBmJl 0€30TMaCHOTO OOpAIlleHHsS C BEIIECTBAMU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYJOBOH JEATEIbHOCTH,

MOHUMAHUSI 1IEHHOCTH TIPaBWJ WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEJICHHUS B CHUTYalMsX, YrpOKAIOUIMX 370pPOBBI0 W JKU3HU
JIIOeH;

OCO3HAHUSA  TMOCJHEACTBUM W  HENPHUITHS  BPEAHBIX  MPUBBIYEK
(ymoTpebeHus aqKoroJisi, HAPKOTHUKOB, KypeHHS);

5) TpyaoBOro BoCIMTAHMS:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEIOBATEIIHCKOM
NeSATeTbHOCTH, OOINECTBEHHO IIOJIE3HOM, TBOPYECKOW W JPYrux BHJAX
JESTEIBbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YyYaCcTHE€ B PEIICHUM MPAKTHUYECKUX 3a7ad
COIIMAJIbHOM HAIPaBJIECHHOCTH (B paMKaxX CBOETO KJjiacca, IIKOJIb);

UHTEpeca K MPAKTUUYECKOMY H3YYEHUIO TPOdeCcCHil pa3IMvyHOro pojia, B
TOM YHCJI€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU M0 XUMUU;

YBOKECHUSA K Tpydy, JOAIM Tpylda U pe3yJbTaTaM TpPYJIOBOM
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYATHHOW TPACKTOPUHU
oOpasoBanus, Oyaymield nmpodeccuu U peaau3anui COOCTBEHHBIX JKH3HCHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHUS! K MPUPOJAE, KaK UCTOUHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MOHWMAaHUS TJIO0ATILHOTO XapaKTepa AKOJOTHYECKUX MPOOIeM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUU XUMHM JJIs
pelIeHns BOMPOCOB PAllMOHATIBHOTO MPUPOJONOIb30BaHNUS;

AKTUBHOI'O HENPUSITUS JCUCTBUW, NPHUHOCAIIMX Bpel OKPYKAIOIIEH
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCTIC/ICTBUS MPEANPUHUMAEMBIX JEUCTBUM M NIPEOTBPAIATh UX;

HaJqu4usi PAa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOU
KyJbTYpbI, OIbITAa JAEATCIHBHOCTH JKOJOTHYECKOM HAMpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B MIO3HABATEIBHON, KOMMYHUKATUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHBOCTOSITH HICOJIOTHH
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOMN MPAKTHKY;

NOHMMAaHUS CIeIUPUKA XUMHH KaK HayKd, OCO3HaHUsA e poiu B
(GopMUpPOBaHUYU PAIMOHATHFHOTO HAYYHOTO MBIIICHUS, CO3JaHUH LIEJIO0CTHOTO
NPEJICTaBICHUs 00 OKpYXKAIOIIeM MUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIIeM COXpaHCHHS
PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B O0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepuadbHOW KyJNbTYpPHI, PEHICHUH TI00aThbHBIX
npoOJieM yCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOMH,
NUIIEBONH W  JKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTIeYeHNH YCIIOBUH YCIICIITHOTO TPY/Ia M 3KOJOTHYECKH KOM(POPTHON KU3HU
Ka)/I0OT0 4JIieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOMCXOMSINIMX B HEM W3MCHCHHW, YMEHHUS JelaTh
O00OCHOBaHHBIC 3aKJIFOUYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS
JTAHHBIX C TEJIBIO IMOYYCHHS TOCTOBEPHBIX BHIBOIOB;

CTIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpooOieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN IS TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpEphIBHOMY 0Opa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWUU 10 XUMHUH B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pasduyHbIX  cdepax
po¢eCCUOHATBHOMN JAESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOTO TpenMeTa «XHUMHUS
Ha ypOBHE CPEeIHET0 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HauUMMble s (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXIpeAMETHBIE) oOIIeHayYHbIC MOHSATHUS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHENU(PUKY METO/IOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BeIECTBO,
SHEPrus, SIBJICHUE, MPOLECC, CUCTEMA, HAY4YHBIN (akT, NPUHIMUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHHUE, HAOIIOJECHUE, U3MEpPEHHUE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE,  PETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(YHKIMOHAIBHOW TPAMOTHOCTH Y COIMATIbHOM KOMIETEHIIUU 00yYaroInXcs;

CIIOCOOHOCTH oOyyJaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKJIUCIUIUIMHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJIbHbIC
yueOHbIE IEUCTBUS B O3HABATEIILHOM U COLIMAIBHOM MPAKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JEeUCTBUSIMU.

OBiajeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMHM  IO3HABATEJIbHBIMU
AeCTBUAMM:

1) 0a30Bble JTJOrHYeCKHe eHCTBHS:

caMOCTOsITeTIbHO  (OPMYJIUPOBATH W aKTyallMU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEJIH JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUU UX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJbTAaThl JIEITEIBHOCTH C TOCTaBJICHHBIMU
LETSIMU;

UCIIOJIb30BaTh TP OCBOCHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIC MPU3HAKK MOHATUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIHME TTOHATHUS JJIsI OOBSICHEHUS OTACIBHBIX (PAKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEHIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHUBHBIE, IO
AQHAJIOTUH), BBISABISTH 3aKOHOMEPHOCTU U MPOTUBOPEYHUS B pacCcMaTPUBAECMbBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

OPUMEHATh B  IpOLlECCE IO3HAHMS, HUCHOJIb3YyEMbIE B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATH  MOJEIbHBIC
OpE/CTaBIEHUs] — XUMUYECKUHA 3HaK (CHMBOJI) DJEMEHTa, XUMHUYECKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUUd — TMpU PEHIeHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, IPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMBbIX BEIIECTB
Y XMMUYECKHUX PEaKIU.

2) 0a3oBbIe HCcCIeA0BaTeIbCKUE 1eHCTBHSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNMM M 3aJa4yd  HCCIEAOBAaHHS, HCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOATENIBHO C(HOpMyIHpOBaHHBIE BOMPOCHI B KAaueCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl ()OPMUPOBAHUS THIIOTE3HI TIO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM  MpOLEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMynupoBaTh O00OOIIEHUS W BBIBOJBI OTHOCUTENIHHO JIOCTOBEPHOCTH
pPE3YyIABTATOB MCCIIEIOBAHUSI, COCTABIISITh OOOCHOBAHHBIM OTYET O MPOJEIIaHHOM
pabore;

NpUOOPETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH W TPOSKTHON
JESTENHHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B NO3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOUYHHMKAX UHMOpManuu (HAYYHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUsA, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHanM3upoBaTh UHPOPMAIUIO PA3TUYHBIX BUIOB U HOpPM



MpEeICTaBICHNUS, KPUTHYECKA  OICHHWBAaTh €€  JOCTOBEPHOCTh W
HENPOTHBOPEUYHUBOCTH;

(GopMyTupOBaATH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI TIPU TTOUCKE H
orOope wuHPOpMAIMK, HEOOXOIWMOHW JJsi BBHIMOJTHEHHS YYeOHBIX 3amad
OIPEIEIIEHHOTO TUTIA;

nproOpeTaTh OMBIT UCTIOIB30BAaHUS MH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTUMaJbHYIO (OopMy MpeacTaBIeHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIONBh30BaTh HAyYHBIA S3bIK B KadecTBE CpEJACTBA MpH padoTe ¢
XUMHAYECKON WHPOpMAIUEii: MPUMEHATh MEXIpPEAMETHbIE ((PU3NYECKUe |
MaTEeMaTU4YEeCKUE) 3HaKU M CHUMBOJBL,  GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpy;

UCTIOJBh30BaTh M MPEeoOpa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgiafieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY I€HICTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOWl TEeMbl B XOJ€ Auaiora
W/WIIN TUCKYCCHH, BBICKa3bIBaTh WICH, (HOPMYIUPOBATH CBOU MPEIIIOKCHHUS
OTHOCHTEILHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYIIATh C TIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHOMN JEATEIHHOCTH,
MOJyYCHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJTHEHUM  XUMUYECKOTO OJKCIEpPUMEHTa, MPaKTUYeCKOW paboThl IO
MCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, Pean3alii Y4eOHOTrO MPOEeKTa U
(dbopMynHpOBaTH BBHIBOJABI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUN MyTEM
COTJIaCOBAHMS TO3UIINH B X0J1€ 00CYKJIE€HUSI 1 OOMEHa MHEHUSIMU.

OBy1aieHUe YHUBEPCAJTBHBIMHU PEryJIATUBHBIMH JeiCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIHHYIO
JEeSTENBHOCTD, OmNpeensss e€ IeJd W 3aJadd, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IIPEJIaraeMblii aJITOPUTM JICHCTBUN TpHU
BBIMIOJTHEHUU Y4YE€OHBIX U HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Hauboiee
3 PeKTUBHBIN CrIOCO0 MX pEmIeHUS ¢ YYETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  CBOEH  JIESITEIbHOCTH HAa  OCHOBE
camMOaHajIu3a U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3yabTaThl OCBOCHHUS Kypca «OpraHuyeckas XUMHSI»
OTpa)XaroT:

chOpMHUPOBAHHOCTh MPEJICTABICHUH O XUMHYECKOW COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B MO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJAMMOM ISl PEHICHHUS MPAKTHUUYECKUX
3a7a4 W DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralOIIMEe TOHATUSA (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHAs
0o00JI0YKa aToMa, MOJIEKyJda, BaJCHTHOCTh, AJICKTPOOTPHUIIATEIHLHOCTD,



XHUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE —~ Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
dyHKIMOHANIbHAS TpyMNa, pajuKal, HU30MEpHusi, U30MEphbl, TOMOJIOTUYECKUI
psiZl, TOMOJIOTH, YTJIE€BOJOPOJIbI, KHUCIOPOA M a30TCOAEpXKAIIME COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCIUHEHHUS );
TEOpUHU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannueckux emecTs A. M. bytneposa,
3aKOH COXPAaHEHHS MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMUU;, MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKallie B OCHOBE ITOHUMAaHUS
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTMUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U 0O€30MacHOM HCIOJIb30BaHUU
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU ACSATEIbHOCTHU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHUS
IIPU OMKMCAHUU COCTaBa, CTPOEHUS U MPEBpPAIICHUN OPraHUYeCKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYI) CUMBOJIUKY JIJIsI
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHOM)
dbopMynT OpraHMYECKMX BEIIECTB W YPaBHEHHM XHUMHUYECKUX pEaKIui,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOopMUPOBAHHOCTh YMEHHUH yCTaHABIMBAThH MPUHAIC)KHOCTh U3YUEHHBIX
OpraHMYeCKUX BEHIECTB [0 KX COCTaBY U CTPOCHHUIO K OMNpENeIEHHOMY
KJIacCy/Tpymie CcoequHEeHuM (YIrJIeBOIOPObI, KUCIOPOJ W a30TCOMAEpXKaIlue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), J1aBaTh WM Ha3BaHUS 110
cucreMarnueckoir HomeHknatype (IUPAC), a Takke mpUBOAUTH TPUBUAJIBHBIC
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIOTa, CTEapUHOBas KHCIOTA,
[II0K03a, (PyKTO3a, Kpaxmall, IEeII0I03a, TIIUIHH);

c(hOpMHPOBAHHOCTh YMEHHUS ONPENENSATh BUIb XUMHYECKOW CBS3U B
OPraHMYECKUX COCAUHCHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTB A. M. bytinepoBa nansi OOBSCHEHHS 3aBHUCHUMOCTU
CBOMCTB BEILIECTB OT HX COCTaBa U CTPOEHHUS; 3aKOH COXPaHEHUS MacChl
BELIECTB;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEJCTABUTENCH Pa3TUYHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOMWIECH, alleTHIIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TJIMIEPHUH, (EHOI, alleTalbAeTH]l, MypaBbHHAs U YKCYCHAsl KUCJIOTHI, TJIFOKO3a,
KpaxMall,  LeJUII0JI03a,  aMUHOYKCYCHas  KHUCJOTa),  WJITIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIHMX
XUMUYECKUX PEAKIUU C UCTIOIB30BaHUEM CTPYKTYPHBIX (pOpMyT;

c(hOpMHUPOBAHHOCTh yMEHUS XapaKTEepPU30BaTh HUCTOYHUKHU
YTIEBOJAOPOTHOTO CHIPbS (HE(Th, TPHUPOIHBIA Ta3, Yroijib), CIOCOOBI WX
nepepadoTKu U MPAKTHUECKOE MPUMEHEHHE MTPOIYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUUCICHHUS MO XUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJIHOTO BEIIECTBA WM MPOAYKTa
peakiMu MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HMCXOIHBIX
BEILIECTB WJIH NPOJYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOM 3HAHUKW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCOJIB3YEMbBIX B XUMUU MPU U3YUYEHUH BEIIECTB
U XUMHYECKHX  SIBJIeHUH  (HaOMOJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIOJIB30BaTh CUCTEMHbIE XUMHYECKHE 3HAHUS IS
NPUHATUSA PEUICHU B KOHKPETHBIX JXU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHECHUEM;

chOpMUPOBAHHOCTh  YMEHHMM  COOJNONAaTh  MpaBuia  IMOJH30BAHUS
XUMHUYECKOW MOCYI0M U JabopaTOpHBIM OOOpYJAOBaHUEM, a TaKXKe IpaBHIia
oOpallieHusl ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHIA
IKCIEpUMEHT (TIpeBpalleHus] OPraHUYEeCKUX BEIIECTB TP HArpeBaHUM,
MOJIyYCHUE HTUJIEHA W U3YUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC PEaAKIUU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJKOB TPU HArpeBaHUM, I[BETHHIC
peakiuu OeIKOB) B COOTBETCTBHM C MPABWIAMHU TEXHUKH OE€30MACHOCTU TPH
oOpallleHU C BEIIECTBAMHU U JJTA0OpaTOPHBIM O0OpYJAOBaHUEM, MPEACTABIATH
pe3yabTaThl XHMHYECKOTO OJKCIepUMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuii U (QopMyaupoBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
uH(OpMaIIMIO, TOJTYyYaeMYH U3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCTh ~ YMEHUH  cOONIOAaTh MpaBWiIa  AKOJIOTHYECKU
11eJIECO00pa3HOr0 TMOBEIEHUS B OBITY M TPYAOBOM JEATEILHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH MPUPOAHON CpPEeAbl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPEIEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMas cMbica nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIICHUSI W MNPEAOTBPAILICHUS WX BPEIHOTO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAaHUYCHHBIMU BO3MOXXHOCTSAMH 37]0POBbSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing mig  3anmcu
XUMUYECKUX POpMYII.

11 KIJACC

[IpenmeTHBle pe3yiabTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TIPEJACTABICHUN: O XHUMHYCCKOW COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XWMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (DOPMUPOBAHMHM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIAraIONIUe MOHATHS (XUMUYCCKHMH 3JIEMEHT, aToM, M30Torm, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISAPHBIA OO0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUILIATEIIBHOCTh, CTEICHb OKHWCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, HOHHAsI, METAJIJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



peméTKa, TUIbl XUMUYECKUX PEAKIUH, paCTBOP, JIEKTPOIUTHI, HEAJIEKTPOIHTHI,
ANEKTPOIUTHYECKAs AUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHYECKOM pEeaKluu, XMMUYECKOE PABHOBECHUE); TEOPUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIUMTUYECKON AUCCOLMaluu, nepuoanueckun 3axkon 1. . Menneneesa,
3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXpPaHEHUS M MpPEBpallleHUs
SHEPrUU NPHU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIeKallu€é B OCHOBE IOHUMAaHUs
INPUYUHHOCTH M CUCTEMHOCTH XHMHMUYECKHX SBJICHUH, (DAKTOIOrHUYECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, IMOJYYCHHH U 0O€30MaCHOM HCHOJIb30BaHUU
BaXHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JEATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTepHbIE MPU3HAKHU MOHATHMA,
YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
IPpU ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJIb30BaTh XUMHUECKYIO0 CUMBOJIUKY JJIsI
cocTaBlieHHs (QOpMyN BEIIECTB M YpPAaBHEHMH XHUMHUYECKHX PEaKLUi,
cuctematnueckyro Homenknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIeCTB (yrapHblid ra3, yrieKUCIblid ra3, aMMHUakx,
ramé€Hasi U3BeCThb, HeraméHas U3BeCTh, MUThEBAS CO/A, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKHUCJICHHS] XMMHYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMUHOTO COCTaBa, BH]L
XUMHUYECKOM CBsA3M (KOBaJEHTHAs, MOHHAs, MeTajyIndyecKas, BOJOPOAHas) B
COEUHEHMSIX, THUIl KPUCTANIMYECKOW pEIETKH KOHKPETHOIO BELIECTBa
(aTomHast, MOJIEKYJIsIpHAsl, HOHHAs!, METAJUIMYECKAs), XapaKTep CPelbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COEIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHaBIIMBATh MIPUHAJIEAKHOCTh
HEOpPraHMYECKUX BEIECTB M0 MX COCTaBY K OMpPENeNEHHOMY KIacCy/Tpyrie
coeMHEHU (TpOCThle BEIIECTBA — METAJUIBI M HEMETallbl, OKCHU[BI,

OCHOBaHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBHIBATh CMBICI MEPHUOJUYECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cucCTEMbI
XUMHYecKuX anemeHToB JI. M. MeHpaeneeBa, MCIONB3ys MOHATUSA «S-, P-, d-
ANEKTPOHHBIE  OpPOUTAIN, (QHEPTeTHYECKHEe  YPOBHU»,  OOBIACHSITH
3aKOHOMEPHOCTM MW3MEHEHUS CBOWCTB XUMHUYECKMX OJJIEMEHTOB M HX
COEMHEHUH 1O IepuojaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. Menaeneena;

c(hOpMHPOBAHHOCTh YMEHHWH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMUYECKHE CBOMCTBAa HEOPraHMYECKHMX BEHIECTB pPa3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYILIECTBOBAHUE IT'€HETUUYECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEILIECTBAMU C MOMONIBI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PUITMPOBATH XUMHUUECKHE PEAKITUU TI0
Pa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
3 dexTy peakiuu, U3MEHEHHUIO CTETIEHEH OKUCIICHUS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTaBISATh YPABHEHUSI PEaKIUN pPa3IUYHbBIX
TUIOB, TMOJHBIE W COKpAalEHHbIE YpaBHEHUSI peEaKkIuid HOHHOrO OOMEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHN TPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUYHBIX HEOPTraHMYECKUX BEIECTB, pPACIO3HABATh
ONBITHBIM ~ MOYyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPTraHUYECKUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPhIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIPHBIX PEAKIMI TMOCPEJCTBOM COCTABJICHHS] SJIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW PpEeaKIUH OT Pa3Iu4HbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3CHCTBUS (TTPUHITUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHWMHUECKHE IPOIECCHI,
JIeXKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOW KUCIIOThI, aMMHaKa, a
Takxe C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS C UCIOJIH30BAHHEM
MOHSTHUSL «MAacCOBas JIOJIS BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIEHUM Ta30B
Opyu  XUMHUYECKUX peakIusX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOro U3
y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOro 3¢ deKxra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHUH;

chOpMHUPOBAaHHOCTh ~ YMEHHH  COOJIIOJaTh  TpaBUja  IOJIH30BAHUS
XUMHUYECKOW MOCYI0M W Ja0OopaTOpHBIM O0OpYJAOBaHHUEM, a TaKKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUTAHUPOBATh M BBITIONHATH XUMHYECKUH
IKCTIEPUMEHT (pa310’KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTopa,
OTPENICNICHHE CpPEeIbl PacTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBbIC pEaKIMu Ha CyiabQart-,
KapOoHaT- W  XJOPWA-aHWMOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamael» u  «Hemertamnb») B
COOTBETCTBUHM C TIpaBWJaMH TEXHUKA OC€30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpaTOpPHBIM OOOpPYAOBAHHEM, MPEICTABISATH PE3yJIbTaTh
XUMHYECKOTO IKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHA KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAINIO, TONyYaeMYyI M3 pPa3HBIX HCTOYHHUKOB (CpPEACTBA MacCOBOMU
KOMMYHUKalu, UHTEpHET U IpyTHX);

chOpMHUPOBAHHOCT, ~YMEHUH  COONIOAATh MpaBWiIa  IKOJIOTHYECKU
[1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOW JESITEIBHOCTH B IEIAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOIHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JCUCTBUS HA >KUBbIE OPraHU3MbI OMNpPENEIEHHBIX BEIECTB,
noHnumass cmbicn mokazatens [IJIK, mosicHAT Ha mnpumepax CHocoObI
YMEHBILICHUSI W MPEJOTBPAllleHUs] UX BPEIHOrO0 BO3JEWUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIsl 00YYaIOIIUXCS C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/IOPOBBS: YMEHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUIA;



JUISL CIIETIBIX W CJAOOBHUISIIIMX OOYYalOIMXCA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
/o

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKou
xumun. Teopus
CTpOEeHUs
OpPraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Uroro no pazneny

Pasznes 2. YrieBoaopoanbl

2.1

[IpenenvHbie
yTIEBOAOPOIBI —
aJIKaHbI

2.2

Henpenenbusie
YTJIEBOJAOPOIBI:
aJIKEHBI,
alIKaJEHBbl,
AJIKUHEBI

2.3

Apomarnueckue




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

2.4 3 1
YIJI€BOIOPOJIOB U

uX rnepepadoTka

Hroro mo pazueny 13

Pa3znen 3. Kuciopoacoaep:xaiue opranu4eckue coeuHeHHsI

3.1 Cruptel. deHon 3
AJberuanl.

3.9 Kapb6oHnoBsie .
KHUCIIOTBHI.

CrnosxHbie 3(UpPBI

3.3 VYrneBoasl 3 1
Hroro no pazneny 13
Pasznen 4. A3oTconeprkaiye opraHnyeckue coeIuHeHus
AMUHEL
4.1 AMHWHOKHCIIOTEL. 3
beakn
Wroro no pazgeny 3

Paspnen 5. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

ITnmactmacchl.
5.1 2 1
Kayuyku. Bonokna

Uroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HaumenoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
IporpaMmel padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHue aToMOB.
[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
11 P 3
cucrema
XUMUYECKUX
anemenToB 1. 1.
Meuneneena
Crpoenue BenecTna.
12 MHuoroo6pasue 4
BEILIECTB
XUMHUYECKUE
1.3 6 1
peakuuu
Wroro no pazgeny 13
Pa3nen 2. Heopranuveckas Xumust
2.1 Mertanbl 1
2.2 Hemerannst 1
CBsi3b
2.3 2
HEOPraHMYeCKUX U




OPraHu4eCKUX

BEIICCTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb

3.1 XuMUS B )KU3Hb 4
Hroro no pasgeny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenmeTt oprannueckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

02.09.2024

Teopus crpoenus
OPraHN4YeCKUX COCTUMHEHUN
A. M. Bytneposa, eé
OCHOBHEIE ITOJIOYKECHUS

09.09.2024

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

16.09.2024

AJIKaHBI: COCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI paa

23.09.2024

MertaH u 3TaH —
IIPOCTEMILINE

30.09.2024




MNpCACTAaBUTCIIN aJIKAHOB

AJIKEHEBI: cOCTaB U
CTPOEHHE, CBOMCTBA

07.10.2024

OTUJEH U IPONUIEH —
MIpOCTENIINE
MIPE/ICTAaBUTENH aJIKEHOB

14.10.2024

[IpaxTrueckas padota Ne
1. «ITonydyenue sTuneHa u
W3y4YEHUE €r0 CBOWCTB)

21.10.2024

Ankanuensl. byraauen-1,3
1 MeTwiIOyTaauen-1,3.
[Tomyuenne
CUHTETHYECKOTO KaydyKa M
PE3UHBI

11.11.2024

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKHI PSI.
AleTHIEH — MPOCTEUIIHIA
MPEACTaBUTEb ATKUHOB

18.11.2024

11

Brraucnennsa no
YPaBHEHUIO XUMUYECKOU
peakuuu

25.11.2024

12

ApeHbl: 6€H301 U TOIYOJI.
TokcHYHOCTH apeHOB

02.12.2024

13

I'eHeTrueckas cBsI3b
YTIIEBOJIOPOIOB,

09.12.2024




MPUHAICKAIIMNX K
pa3IMYHBIM KJIaccam

14

[IpupoHbIE NCTOYHUKHU
YIJIEBOJIOPOJIOB:
MIPUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE ra3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

16.12.2024

15

[IpupoHbIE HCTOYHHUKHU
YTJI€BOAOPO/IOB!
MIPUPOIHBIN ra3 u
MOITYTHbIE HEQTSHbIE ra3bl,
He(Th ¥ MPOAYKTHI €€
nepepadoTKu

23.12.2024

16

KontponpHas padoTa no
pasneny «YTIeBOI0POIbD)

13.01.2025

17

[IpenenvHbie
OJITHOATOMHBIC CITHPTHI:
METAHOJI ¥ 3TAHOJL.
Bonopoanas cBs3b

20.01.2025

18

MHoOroaToMHBIC CIIUPTHI:
OTHUJICHTJINKOJIb U
T ECPHUH

27.01.2025

19

®deHout: cTpocHUE
MOJIEKYJIbl, PU3UYECKUE U
XMMHUYECKUE CBOWCTBA,

03.02.2025




IIPUMEHEHHE

20

AJperuasr;
dbopmManpaeTUI U
aneTanbpaerua. AneTon

10.02.2025

21

OAHOOCHOBHBIE
npenenbHble KapOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U

YKCYCHast

17.02.2025

22

[IpakTrueckas padora Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

24.02.2025

23

CreapuHOBas ¥ OJICMHOBAs
KHCJIOTHI, KaK
MIPEICTAaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

03.03.2025

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, MX
MOIOIIlEE NEUCTBUE

10.03.2025

25

CrnosxHble 3(hupbl KaKk
MIPOU3BO/IHBIE KAPOOHOBBIX
kucnot. ['uaponus
CJIO’KHBIX 3(h)UPOB

17.03.2025

26

XKupsl: runponus,
IIPUMEHEHMUE,
Ouosornyeckas poib
KHUPOB

31.03.2025




27

VYrieBoasl: cOCTaB,
KJTaCCU(UKAITHS.
Baxneiimue
MPEACTaBUTENH: TIIIOK03a,
¢bpykTo3a, caxaposa

07.04.2025

28

Kpaxman u nemrronos3a kak
MIPUPOIHBIE ITOJIMMEPEI

14.04.2025

29

KonTposshas pabora no
paszneny
«Kucnmopoacoaepxarne
OpraHUYEeCKUe
COEIMHEHU

21.04.2025

30

AMWHEBI: METHJIAMHH U
AHUJINH

28.04.2025

31

AMHMHOKHCIOTHI KaK
amdoTtepHbIe
OpraHn4ecKue
COCAUHEHMS, UX
OMOJIOrMYECKOE 3HAUECHHE.
Ilentuasr. benku kak
MPUPOAHBIE
BBICOKOMOJIEKYJISIPHBIE
COCOUHEHMUS

05.05.2025

32

OCHOBHBIE TTIOHSATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. OCHOBHEIE
METOAbl CUHTE3a

12.05.2025




BBICOKOMOJICKYJISIPHBIX
coequHeHui. IlmacTmaccnl,
Kay4yKH, BOJIOKHA

[Ipomexyrounas
33 arrectanus. UToroseiit 1 19.05.2025
3adet 3a Kypc 10 xmacca
“Xumus”
34 O06o06maromuii ypok 1 26.05.2025
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne

1 Tema ypoka

~

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

05.09.2024

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKnX djeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C

aTOMOB

COBPEMEHHOM TEOPHUEN CTPOCHUS

12.09.2024

3aKOHOMepHOCTI/I HU3MCHCHUA

mepuoaam. 3HaucHUE

MNECPUOAUYICCKOI'O 3aKOHAa U

J.1. Menaeneesa B pa3sBUTUU
HayKu

CBOMCTB XMMHUUYECKHX DJIEMECHTOB
Hn UX COCI[HHCHPIIZ IO TpyImam u

CHUCTEMbBI XUMHNYCCKHX 3JICMCHTOB

19.09.2024

Crpoenue BemiecTna.
XHUMHUYECKas CBA3b, €€ BUJIBI;
MEXaHU3MBbI 00pa30BaHUs

26.09.2024




KOBAQJICHTHOH CBs13U. Bogopoanas
CBSI3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

03.10.2024

[Tonatne o aucnepcHBIX
cucreMmax. VIcTHHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas g0 BEIIecTBa B
pacTBope

10.10.2024

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX COEIUHEHUH.
I'enernyeckas cBs3b
HEOPraHUYECKUX BEIECTB,
Pa3IMYHbIX KJIACCOB

17.10.2024

Knaccudukanus XuMuyeckux
peaxiuii B HEOPraHUYECKO u
OpraHMYeCKON XUMUU. 3aKOH
COXpPaHEHHUsI MaCChl BELIECTB;
3aKOH COXpaHEeHHS U
MpEBpAIICHUs PHEPTUU TTPU
XUMHYECKUX PEaKIIHUIX

24.10.2024

Ckopoctb peakiuu. OOpaTuMble
peakuu. XUMUYECKOE
paBHOBECHE

07.11.2024




10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMHUYECKOM
peaxkuum»

14.11.2024

11

DNeKTpOIUTHYECKAS
mucconnanud. [lonstue o
BOJIOPOIHOM ToKa3atene (PH)
pactBopa. Peakuuu HOHHOTO
obmena. ['uapoan3 opraHnyecKux
¥ HEOPTaHWYECKUX BEIIECTB

21.11.2024

12

OKucauTenbpHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacmiaBoB U pacTBOPOB coJieit

28.11.2024

13

KounTtponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

05.12.2024

14

MeTtamisl, UX MOJIOKESHUE B
[Tepuoanueckoit cucreme
XHMHYECKUX 3JIeMEHTOB /1. H.
MenaeneeBa 1 0COOEHHOCTHU
cTpoeHus aToMoB. O01IMe
(hM3MYeCcKue CBONCTBA METAJIJIOB

12.12.2024

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HanpsHKeHUH METauIoB

19.12.2024

16

XUMHUYECKHE CBOUCTBA

26.12.2024




BAYKHEHIINX METAJUIOB (HaTpui,
KaJIni, KaJlblIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MEIU U UX COeTUHEHUI

09.01.2025

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

16.01.2025

19

[IpakTueckas padora Ne 2.
"Pemrenne s3kciepuMeHTaNIbHBIX
3ama4 no teme «Metaib"

23.01.2025

20

HeMeTaJIHBI, HUX ITOJOXKCHUEC B
[Tepuoanueckoit cucreme
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

30.01.2025

21

®du3nyecKre CBOMCTBA
HEMETAJJIOB. AJUTOTPOTIHUS
HEMETaJJIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u
yriaepoja)

06.02.2025

22

XUMHYECKHE CBOUCTBA
rajoreHoB, CEPbl U UX
COeIUHEHUN

13.02.2025

23

XUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeMHEHHIA

20.02.2025

24

XUMHUYECKUE CBOMCTBA yriepoa,

27.02.2025




KPEMHUS U UX COCTUHEHUI

25

[IpumeneHne BaxHEUIINX
HEMETAJUIOB U UX COCIMHEHU

06.03.2025

26

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 Teme «HemeTamnby.
Brruucnenus mo ypaBHeHUSIM
XUMHUYECKUX PEaKInil U
TEPMOXUMHUYECKUE PACUETHI

13.03.2025

27

[IpakTueckas pabora Ne 3.
«Pemienne 3kCepUMEHTAIbHBIX
3ama4 no teme "Hemeramisr'"»

20.03.2025

28

KonTtponbHas padoTa mo reMam
«Metamael» 1 «HemeTammie

03.04.2025

29

Heopranudeckue v opraHndecKue
KuCIoThl. Heoprannyeckue u
OpraHU4eCcKUe OCHOBAHUS

10.04.2025

30

AmboTepHbIe HEOPraHU4YEeCKHUEe U
OpraHUYECKUEe COCTUMHEHHUSI.
I'enetnueckas cBs3b
HEOPraHMYECKUX M OPraHuYeCKUX
BEIIECTB

17.04.2025

31

Poib xuMuu B o0ecrieueHHU
JKOJIOTMYECKOM, SJHEPreTUUECKON
1 MMIIEBOI OE30ITaCHOCTH,
Pa3BUTUHU MEIUIUHBI

24.04.2025

32

HpOMC)KyTO‘-IHaﬂ aTTeCTalms.

15.05.2025




Wrorossiii 3auer 3a kypc 11
Kiacca “Xumus’”’

[Ipeacrasnenus: 06 o0OmMUX
HAayYYHBIX IMIPUHOHUIIAX
IMPOMBIIIJICHHOT'O TTOJTYYCHHUA

33 y 1 22.05.2025
BaKHEHUIINX BenlecTB. UelloBeK B
MHPE BEUIECTB U MAaTEPUATIOB.
XHMHMA U 310pOBbE YEIIOBEKA
34 | PesepBHBIii ypoK Tr 0 -
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






