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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepalnbHOil 00pa30BaTENbHON MPOrpaMMbl CPEIHEr0 OOIIETro
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @Pexepanuu, — peAU3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii ®@enepauuu Ha nepuon a0 2025 ropay
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMHUU, K OMPEICTICHUIO
oOmeit crpaterun OOy4YeHHs, BOCHHUTAHHS W Pa3BUTHS  OOyYaronIuxcs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble TmonoxeHus @dI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH LEJIeH, COAEep>KaHUs, pPE3yJbTaToB OOy4YeHUs W
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBHIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMHU
00111600pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThlO HX
o0pa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAlOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX ILEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHCTEME XMMHUYECKOro 00pa3oBaHus. ODTHU LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYphl YEJIOBEKa, a TaK¥K€ SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIIEHUS K
CBOEMY 3JI0POBbIO U MIPUPOIHON cpefie. Peanusyercs xuMuueckoe o0pa3zoBaHue
oOydaroluxcsi Ha YypOBHE CpeaHero oOmiero o0pa3oBaHUsl CpPEICTBaMU
yaeOHOTO mpeaMera «XUMHUS», COACpKaHWE U TOCTPOCHHE KOTOPOTO
OTIPE/ICNICHbl B MPOTPaMMeE MO XUMHUHU C YUETOM CHelu(PUKU HAyKU XUMUH, €€
3HAQ4YE€HUS B MO3HAHUM MPUPOILI U B MATEPUATIbHOM KU3HU OOIIECTBA, a TAKKE C
yu4€ToM OOIIMX I1eNed M MPUHLMUIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0cOOYI0 PoJib B
COBPEMEHHOM IMBUJIM3ALIMM, B CO3JlaHMM HOBOW 0a3pl MaTepHAIbHON
KyabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHPOBAHWE PalMOHATHHOTO
HAyYHOTO MBIIUICHUS, B CO3/JaHHE LIEJOCTHOTO TMpEeICTaBiIeHUs 00



OKPYXalollleM MHpE KaK O €IUHCTBE MPUPOJABI M YEJIOBEKa, KOTOpOE
dopMupyeTcss B XHMHUM Ha OCHOBE IOHHUMAaHHs BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C APYIMMH E€CTECTBEHHBIMHM HAyKaMH, XUMUS
CTajla HEOThEMJIEMOM YacThbIO MHUPOBOW KYJBTYPbl, HEOOXOJIUMBIM YCIOBHEM
YCHEIIHOTO TPYyJa U KU3HHU Kakaoro wieHa obmiectBa. CoBpeMEHHass XUMUS
KaK HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HaIlpaBJICHA Ha
pelieHrue ria00anbHbIX MPOOJIEM YCTOMYMBOIO PAa3BUTHS YEIOBEYECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, MHUIIEBOM, HSKOJOTMYECKOW O€30MacHOCTH U
OXpaHbl 310POBbSI.

B coorBercTBUM ¢ OOmMMH LENSIMU M MPUHLMIIAMU CPETHETO OOILEro
oOpa3zoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 kiaccel, 06a30BbIi
YPOBEHb M3y4YEHHUS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJITOTOBKY oOyyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA,
IpOJOJDKEHUs 00pa3oBaHMsl B Pa3IMYHBIX 00JacTsIX, HE CBSI3AHHBIX
HETOCPEICTBEHHO C XUMHUEH.

CocTrapisOmUMHA  TIpeAMeTa «XUMHUSD» SBISAIOTCS 0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOHIas U HEOPraHWYecKask XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO0 HEOPTAaHUYECKON XUMUU (C BKIFOUCHHEM 3HAHHUUN U3 00IIei
XUMUH) U OpraHudeckoit xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUH TIPH
U3YYEHUU TIpeAMeTa O0eCrneYruBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepkanusi KypcoB — «Opranndeckas xumus» u «OO0mas u
HEOpraHuveckass XuMus» cHopMupoBaHa B MpOrpaMme MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YyUYCHHUIO Y4YeOHOTO MaTepuaia W oO0yCJIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPAa3BUTHEM 3HAHUU Ha  OMNpeAeNIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBa
paccMaTpUBAIOTCS. HA YPOBHE KIIACCHYECKOW TEOPUH CTPOCHHS OPraHUYECKHX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKUX U BJIEKTPOHHBIX
NpencTaBlieHud O cTpoeHuu BemiecTB. (CBeneHuss 00 HM3ydaeMblX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT VYIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJOTHMYECKH AaKTHBHBIX COEAUMHEHM. B Kypce opraHmdyeckoil XuMuu
MOJIy4yaloT pa3BUTHE CQOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XWUMHUYECKOW CBS3H,



KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[log HOBBIM yriOM 3peHUss B TpeaMmere «XUMHs» 0a30BOT0 YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOPETHYECKUI MaTepuall W (DaKTOJOTWYECKHE CBEJCHHS O BEIIECTBAX U
XUMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u Heopranndeckas
XUMUSD» 00YyYarolmuMCcs MPEeIO0CTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOLIETCOPETUYECKUX U  METOJ0JIOTHYECKUX
HO3UIMM, II1y0Ke NOHITh UCTOPUYECKOE U3MEHEHHE (DYHKIMN ATOro 3aKOHA —
oT 00o0MIatomel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaXKHEHIIMX BeEIIECTBaX, HX COCTaBe,
CTPOEHUH, CBOMCTBAX W NPUMEHEHUHU, & TAKXKE O XMMHUUYECKHX PEaKLMSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMHU COJAEpPKaHUSA, HMEIOIMIMMHU KyJIbTYPOJIOTHUYECKUN U
MPUKIAAHOW XapakTep. DTU 3HAHUS CHOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSA3U
XUMUU C JPYTMMH HayKaMH, pacKpbIBAIOT €€ poyib B IMO3HABAaTEIbHOU U
IPAaKTHYECKOH JESITEIbHOCTU YEI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHUS
K IpOoLEecCy TBOpYECTBA B O0JACTH TEOPUM W MPAKTUYECKUX MPHUIIOKEHUN
XUMUH, T[IOMOTAIOT BBIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICJIUBaTh MHGPOpPMAIMI0O M MPUMEHATH €€ JUIsl TOMOJHEHUS 3HaHUM,
pELIEHUS] MHTEJUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEA0BATENBCKUX
3amad. B menom coxepikaHue y4eOHOro mpeamera «XHUMHUS» JaHHOTO YpPOBHS
M3Y4YeHUsI  OpUEHTUpPOBaHO  Ha  (OpMHpOBaHHE Yy  OOyYaroluxcs
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMAaHUS (PUITOCOPCKUX UAEH, TAKUX KaK:
MarepualbHOE€ E€IMHCTBO HEOPraHWYECKOr0 W  OPraHu4yeckoro MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHUEM, [I03HABAEMOCTh
IPUPOAHBIX SBJICHUNU IyTEM DKCIEPUMEHTA U PELICHUS NPOTUBOPEYUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEINOCHIIIKAMH, OCO3HAHUE POJIU XUMHH
B pEUICHUH OHKOJOTMYECKHMX TpodsieM, a Takxke mpoljeM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPHS, CO3JaHUSl HOBBIX TEXHOJOTHMH U
MaTepHaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUSA, Pa3BUTHS U COLMAIA3ALUU
oOy4Jaronuxcsi TPUHAThIE MPOrPAMMON MO XMMHH TMOAXOAbl K ONpPEAeSICHUIO
COJEp)KaHUsl W TOCTPOEHUS TNpeaMeTa MNpeaycCMaTpUBalOT (OpPMUpPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEWCTBUH, HMEIOIUX 0a30BO€ 3HAYCHHE JIs
pPa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIEHUs MpoOJieM, TMOWCKa, aHalu3a U
00paboTkn  WH(OpMAIMK, HEOOXOAMMBIX JUISI MPUOOPETEHHUS  OIbITa



MPAKTUYECKOM M MCCIIEIOBATEIbCKON JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XHUMUHU.

B mpaktuke mnpenopaBaHus XMMHU Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs, TaK W Ha YPOBHE cpeaHero oOiiero oOpa3oBaHMs, MPU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH ILEJNEeH M3y4YeHHUs MpeamMeTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYUMOCTH TPAJAMIMOHHO MPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKM KaKk OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, MPAKTHUUYECKOW JEATEbHOCTH YelOBEKa M KakK OJHOro W3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKU 3PEHHUSI TAKOU
MOAXOJ K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIIOJHE
ONpPaB/IAHHBIM.

CorylacHO TaHHOM TOYKE 3pEHHUs TJIaBHBIMU LIEISIMHA M3YyYEHHs IIPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHME CHUCTEMbl XHUMHYECKMX 3HAHUW Kak BakKHEHIIeH
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUEBbIC MOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOPHUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHHUE
CYIIHOCTH JOCTYHHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOrO XapakTepa,
03HAaKOMJICHUE C UICTOPUEHN UX PAa3BUTHUS U CTAHOBIICHHUS,

e (dopmupoBaHME M pa3BUTHE TMPEACTABICHUI O Hay4HbIX METOAaxX
NO3HAHMSI BEIIECTB W XUMHYECKUX peaKkUui, HEOOXOAUMBIX JUIs
NpUOOpPETEHUS YMEHUW OPUEHTHUPOBATbCA B MHUpPE BEIIECTB U
XUMUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM U CHOCOOOB JAEATENBHOCTH, CBSI3aHHBIX C
HaOmoleHHeM U OOBACHEHHMEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOJIF0ICHUEM TPpaBWII 0€30MacHOTO 0OpAIlleHHSs C BEIIECTBaAMHU.

Hapsiny ¢ 3TuM, conep:kaTellbHAas XapaKTepUCTUKA Lened W 3aj1ad
M3Y4YEHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIIero
oOpazoBanusi. CerofHsi B MPENoJJaBaH XUMUU B OOJIbILIEH CTENEHU OTHAETCS
OpEeArnoYTeHUe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHM3aliy, BIAJCIOIIEr0 HE HAO00pOM 3HaHUW, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAaHUI
U IPUMEHEHUS UX B pEaIbHOM JKU3HU JIJIsl PEIIeHUs MPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3Yy4YEHHM MpeAMeTa «XUMHUS» JIOMUHHUpPYIOIIee
3HaYeHHe MPUOOPETAIOT TaKKe LENH U 3a]a4i, KaK:



amanrtanus OOydYalolmUXCsl K YCJIOBHSIM JWHAMHUYHO DPa3BUBAIOLIETOCS
MUpa, (OPMUPOBAHUE HWHTEIUIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
BEIIIECTBAMH U UX IPUMCHECHHUEM;

dbopmupoBaHre y OOYYArOMIMXCS KJIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMITETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHME Uil PA3IUYHBIX BHUIOB
NEeSTEIBHOCTH:  pEHIeHUs MpoOyieM, TIOWCKa, aHaiu3a U  00paboOTKU
uHbopMaIM, HEOOXOJUMBIX JUIsi TMPUOOPETEHUS ONBbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHWW XUMHH, a TaKXKe JJIsl OICHKHU C
MO3ULMNA 3KOJIOTHYECKOW O€30IacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMUYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEY;

pPa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00y4arIMXCcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETAThH
HOBBIC 3HAHUS IO XWMHH B COOTBETCTBHHM C XKH3HCHHBIMU IMOTPEOHOCTIMH,
MCIIONIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJOTMH MJIs TIOMCKAa U
aHanu3a y4yeOHOW ¥  HAy4YHO-TIOMYJSAPHONM HMHPOpPMALUA XUMHYECKOTO
COJIep KaHUS;

dbopMupoBaHHE€ U pa3BUTHE Y OOYYAIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HaOII0JaTeIbHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJIHUMBI, B YACTHOCTH, MpH IUIAHUPOBAHUU H
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcs YyOEeXKIEHHOCTH B TYMaHHCTHYECKOU
HAMPaBIEHHOCTH XMMHH, €€ BKHON pPOJM B PEUICHUH TJIOOATBHBIX MPOoOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpPaHGHUS TPUPOJHOTO PABHOBECHs, OCO3HAHHUS HEOOXOIUMOCTH
OEepeXHOT0 OTHOILIEHUS K TPHUPOJE M CBOEMY 3/J0pPOBbIO, a TakKke
PUOOPETCHUS OMbBITA HWCIIOJIB30BAHUS TMOTYYCHHBIX 3HAHUN IS TPUHSTHS
I'PAMOTHBIX PEIICHUH B CUTYaIIUSIX, CBI3aHHBIX C XUMHUYCCKUMU SIBJICHUSIMH.

B ydeOHOM mutane cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOro ypoBHS BXOAWUT B COCTaB MpeaMeTHOM obmnactu «EcTtecTBeHHO-
HAy4HbBIC TTPEAMETHD».

OOGmiee yucao0 4acoB, OTBEAEHHBIX ISl M3Y4YEHUs] XMMHUHU, Ha 0a30BOM
ypOBHE CpeaHero oo0Iiero oopaszoBanusi, coctasisier 68 yacon: B 10 kiacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUU

[IpenMer opraHnyeckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJIyYCHHH HOBBIX BEIIECTB U MaTEpPHAIOB. TeOpus CTpOEHUS OpraHU4ECKUX
coennHeHnid A. M. bymiepoBa, €€ OCHOBHbIE TOJIOKEHHS. CTPYKTYpHBIE
(opMyJBl OPraHUYECKHX BelIEeCTB. ['omMoiorus, uzomepus. XuMU4YeCKas CBS3b
B OPTaHUYECKUX COCAUHEHUIX — OAUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenre 0  KiIacCU(pUKALMKM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHu4ecKuX COeIMHEHUN (crucTeMaTuieckas) U TpUBUAJIbHbIE
Ha3BaHUs BXHEUILNX IIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUIM:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMy Ha UX
OCHOBE, MOJIEJIMPOBAHME MOJIEKYJ OPraHMYEeCKHX BEIIECTB, HaOIIOJCHUE U
ONMCAaHHUE JAEMOHCTPALMOHHBIX OIBITOB II0 IPEBPALICHUI0 OPraHUYECKUX
BELIECTB MTPU HarpeBaHuu (I1aBjieHUe, 0OYTIIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAnx. MeTtaH u 3TaH —
IpocTeiIlne NMpeACcTaBUTENN alKaHOB: (PM3UYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeleHUs] U TOPEHMs), HaXOXKJIEHUWE B MPUPOJE, IMOIy4YCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUN PAI. DTUIIEH U MPOIUJICH
— MPOCTEUIINE MPEACTABUTENN AJIKEHOB: (PU3MUYECKHUE U XUMUYECKUE CBOWCTBA
(peakuuu TrUAPUPOBAHUSA, TATOTCHUPOBAHUSA, TUIpAaTAllMM, OKUCIEHUS H
MOJIMMEPHU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE .

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxKHEHINE
XUMHYECKUE CBOMCTBaA (peakuus MOJIMMEPHU3AIIN). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUU ps.
ALlETWIIEH — TPOCTEMIIMM MPEACTaBUTENbL aJKHMHOB: COCTaB, CTPOEHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBAa  (peakuuu  TUIPUPOBAHMUS,
raJIOr€HUPOBAHNUS, TUPATALINN, TOPEHNUS ), TOTYUEHHE U IPUMEHEHUE.

Apenbl. benzoin: cocras, cTpoeHue, Gu3nUecKue U XUMUYECKUE CBOWCTBA
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHHUE W NIPUMEHEHHE.



Tonyon: cocmae, cmpoenue, Quauyeckue u XumudeckKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHYHOCTD
apeHoB. I'eHeTHYecKas CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMISKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. lIpuponHbIli ra3 v mOmyTHbIE
He¢Tsaubie ra3pl. Hed1h u e€ mpoucxoxnenue. Crnocodsl nepepaboTku HEDTH:
IEPEroHKa, KPEKUHI (TEPMHUECKHUH, KaTaJuTHYeCKHil), muponus. IIpogykrsl
nepepaboTku He(dTH, HMX MPUMEHEHHE B MPOMBIIUIEHHOCTH WU B OBITY.
KaMmeHHBIH yroib U MpoayKThl €ro nepepadboTKu.

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE C OO0pa3laMy IUIaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIHH
«Hedpts» u «VYromap», MOAEIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOT€HONPON3BOAHBIX, IPOBEJCHUE NPAKTUYECKOW palboThl: MOJy4YE€HUE
ATUJIEHA U U3yYEHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKUUU I10 H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOAHBIX BEHIECTB WJIH MPOAYKTOB
peakiun).

Kuciaopoacoaep:xamue opranu4eckue CoOeJHHEHU

IIpenenbHbIE OJNHOATOMHBIE CHHMPTHI. METAaHOJA W 3TaHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (peakUuu C AKTUBHBIMH MeETaljlaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOJOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIMPTOB. J[eliCTBUE METaHOJIa U 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W IJIMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO UICIIOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIIUPThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa v STUIICHTITUKOJIS.

@DeHoJI: CTPOCHHUE MOJEKYJIbl, (PU3MYECKHME M XUMHUYECKHE CBOWCTBA.
TokcuunocTh penona. [lpumenenne gpeHona.

Anpperunpl U kemowuvi. DPOpMANBIAETH, AUETANBAETUI: CTPOEHUE,
(¢u3nyecKkue U XUMUYECKUE CBOMCTBA (PeakMi OKUCICHHUS U BOCCTAHOBIICHUS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpezeibHblE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHAsI KHCJIOTBI: CTPOEHUE, PU3NUECKIEe 1 XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme nns Kilacca KUCIOT, peakius »TepuduKalnuu), TOJydyeHUEe U
npumMeHeHue. CTeapuHoBasl U OJIEMHOBASI KUCIOTHI KaK MPEJICTABUTENH BBICIIUX



KapOOHOBBIX KHCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, HUX
MOIOIIIEE IEUCTBHE.

Cnoxnble >QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maposnus
cinoxHbiX 3¢pupoB. Kupsl. [maponus xupoB. [IpuMeHeHue KHUPOB.
buonornueckas poJb :KUPOB.

VYrneBoasl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, HH- H
noyMcaxapuibl). [Joko3a — mpocTeduid MOHOcaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcuia cepeodpa(l),
BOCCTaHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ounonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
HEeJUt0NI03bl.  PU3NUeckre M XUMHUYECKHME CBOWCTBA Kpaxmana (THAPOJIH3,
KAaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
MPOBEJICHNUE, HAOIIOJCHUE U ONHUCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMN OJTHOATOMHBIX CIUPTOB (OKUCJIEHUE TAHOJA
okcugoMm meau(ll)), MHOTOaTOMHBIX CIMPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugapokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) m runpoxcunom menu(ll), B3aumomelicTBue Kpaxmana c
MOJIOM), TIPOBEJCHHE MPAKTUYECKOW paldOThl: CBONCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3anaum.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMma,
KOJINYECTBAa HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEaKIUH IO H3BECTHHIM
Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WJIM TPOTYKTOB
peakiun).

A3zoTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMHWHOKUCIIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHE  COCIMHEHUS.
duznveckue U XMMHYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMEpe TIIMIIMHA).
buonornueckoe 3HaueHnEe aMUHOKUCHOT. [lenTuasl.

benku kak npupoaHble BBICOKOMOJIEKYJIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAsI M TPETUYHAsI CTPYKTypa OelkoB. XUMHYECKHE CBONCTBA OCJIKOB:
TUAPOJIN3, IEHATYpALlMs], KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEpUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
HaOIIOZICHNE W ONMHUCAHHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpamus OEIKOB
MIPY HAarpEBaHUM, IBETHBIE PEAKITUU OEIIKOB.

BricokoMouieKyJIsIpHbIE COeTUHEHUS



OcCHOBHBIE TIOHATHS XWMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHCHHIA:
MOHOMED, TIOJIUMEpP, CTPYKTYpHOE 3BEHO, CTEICHb IMOJIMMEPU3AINH, CPETHSSA
MoJieKyJisipHass Macca. OCHOBHbIE METOAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — TIOJIMMEPHU3ALINS U MOJTUKOHACHCAITHS.

DOKCNepUMEHTAIbHBIE METOABl M3YyYEHHUS BEIIECTB M WX TMPEBPAIICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TPUPOJHBIX H HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzamnuss MeXNpeAMETHBIX CBsi3ed MpPU HM3YYEHUH OPraHUYEeCKON
xumun B 10 Kacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KakK OOIUX
€CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TIOHATHH, SBIISIOIIMXCS CHUCTEMHBIMHU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TMIOHSATHSA: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHaJu3, CHHTE3, KiIacCHU(UKAIs, MePUOANIHOCTD,
HaOII0ICHNE, M3MEPEHHE, SKCTICPUMEHT, MOJCITUPOBAHHE.

dusnka: wmatepus, OJHEPrus, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
ASHEPreTUYECKU YpPOBEHb, BEIECTBO, TEIO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusm, ouocdepa, oOMEeH BEIIECTB B OpraHuU3Me,
dboTOCHHTE3, OMOJOTUYECKH AKTHUBHBIC BemiecTBa (OCTKH, YTIIEBOJbI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHoOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IHUTAHUSA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIC W KOCMETUYECKHE TMpenaparsl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKH »eMeHT. AToM. Spo aroma, H30TOMNblL. DJIEKTPOHHAs
000J109Ka. DHEPreTUIECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeAesieHUsl FIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOHPUTYpaIUsi aTOMOB.

Ileppogmueckun 3akoH u Ilepmoanueckass cucTeMa XHMHYECKHX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA W



Ilepnogmueckorr cucteMbl xumMudeckux snemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Opa3yeMbIX UMM MPOCTHIX M CIOXKHBIX
BEILIECTB [0 TpynIaM M MepHoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BUAbl XMUMHUYECKOW CBS3U
(xoBayieHTHAsi HEMOJSIPHAs U TOJIAPHAs, HOHHAsI, METa/NInYeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHONM XUMHUYECKONW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPHULIATEIBHOCTD.
Crenenp oxkucieHus. FIOHbI: KAaTHOHBI U AHUOHBI.

BemecTtBa MONEKYISPHOTO M HEMOJEKYISIPHOTO CTPOCHHs. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BELIECTBA. [HUIBI  KPUCTALIMYECKUX  PELIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIMYECKON PEIETKH.

[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIAHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIECTBA B paCTBOPE.

Knaccudukanms  HEOpraHMYeCKUX  COEAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTHuecKkas CBA3b HEOPraHUYECKUX BELIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas peakuus. Kiaccudukanus XUMHYECKMX peakuud B
HEOPraHMYE€CKOW U OPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHUSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMHUUECcKoe paBHOBecue. DakTopbl, BIUAIOIIKME Ha
COCTOSIHME XUMHUYecKoro paBHoBecus. [Ipunnun Jle [latense.

OnekTpoiutuueckas aucconuanus. CUIbHbIE U cJIa0ble JJICKTPOJIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB: KUCAs, HEUTpaJbHAs, IIEIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

DKCIEpUMEHTANbHBIE METOAbl M3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUM:
neMoHcTpauus tabmui «lleproguyeckas cucreMa XMMHYECKUX 3ieMeHToB [l.
N. MenaeneeBay, n3ydeHrue Mojielield KpUCTAUIMUYECKUX PEIIETOK, HAOII0ICHHE
UM ONHCAHME JIEMOHCTPAIMOHHBIX M JIaOOPATOPHBIX OMBITOB (pa3yioKeHUe
IIEPOKCHAA BOAOpPOJA B NPUCYTCTBUU KaTaau3aTopa, OIPEAEICHHUE CpPEabl
pacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO HWHIWKATOPA, PEAKIUHU
MOHHOTO OOMEHa), MPOBEACHHUE MPAKTUYECKOW paboThl «BiusiHue pa3iudHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUUYECKON pEeaKIIum».

Pacuérnbie 3anaum.



Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklvii, B TOM 4YHUCIE
TEPMOXUMUUYECKUE PACUETHI, pACUEThl C MCIOJIb30BAHUEM TMOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannueckasi xumus

Hemeramer. Ilomoxenne HemerammoB B Ilepuoandeckoil cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOICTBA HEMETAJUIOB. AIIIOTPONHS HEMETaUIOB (Ha MpuUMepe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

XYMHUYECKHE CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TAJIOT€HOB, CEphI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCJUHEHHH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U X COCIMHEHUM.

Mertamnsl. [lonoxenune metamuios B [lepuoanyueckoi cucteMe XUMHUYECKUX
anemeHtoB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHHS BJIEKTPOHHBIX
000704€K aTOMOB MeTauioB. O01me Puznueckrue cBoCTBa MeTaioB. CriaBsl
METAJUIOB. DJIIEKTPOXUMHUYECKUI P HAPSHKEHUN METAILIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, Kalui, KaJabIlUH,
MarHui, aTlOMUHUM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHECHUH.

OO6mue crnocoObl MOy4eHUs] METAIIOB. [[puMeHeHue MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB M HX MPEBPAILICHHI:
U3y4YeHHE KOJUIEKINN «MeTasuibl U CIUIaBbD»Y, 00pa3lioB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3a/1a4, HAOMIOJCHUE M OMHCAHHWE JEMOHCTPAIMOHHBIX U
Ja00OpaTOPHBIX  OMBITOB  (B3aUMOACHCTBHE THAPOKCHAA  ATIOMUHHUSA C
pacTBOpaMH KHCJIOT M IIEJOYEH, KAYECTBEHHBIC PEAKIMM Ha KATHOHBI
METaJJIOB).

Pacuérnble 3anaumn.

Pacuérel Macchl BelecTBa MM 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIMU BEIECTB,
pacuy€tsl mMacchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIUH, €CIIU
OJHO M3 BELIECTB UMEET ITPUMECH.

XuMHuS U KU3Hb

Ponp xuMuu B 00ecreueHn SKOJOTUUECKOM, YHEPTETUUECKON U MUIICBOM
0e30MacHOCTH, Pa3BUTUU MeIUIMHBL. [[oHATHE O HayYHBIX METOAAX MO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAYYHBIX NPHUHIMNAX MPOMBIILIEHHOTO
MOJTYYEHHUS BaXKHEUIIINX BEIIECTB.



UenoBek B MHpE BEIIECTB MU MATEPUANIOB: BaKHEHIIUE CTPOUTEIIbHbBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl 1l AIEKTPOHUKH, HAHOMATEPHUallbl, OPraHUYECKHE U MUHEPAJIbHBIC
ya00peHus.

Xumusa U 3I0pOBhE YEJIOBEKA: MpaBHUJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWwiIa OE30MAaCHOTO HWCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XUMHUHU B IOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaMETHBIX CBSI3€M Mpu  HW3ydyeHUH oOmed o
HEOpPraHM4eCKo XUMHUM B 11 Kjacce OCyIIECTBISIETCS YEpe3 UCMOJIb30BAHUE
Kak OOIIMX €CTEeCTBEHHO-HAYUHBIX MOHSITUH, TaK U TMOHITUH, SBISIONINXCS
CUCTEMHBIMU I OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHSs, aHAIW3, CHUHTE3, KiIacCUPUKAIUs, MEPUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIUPOBaHUE, UBMEPECHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUUYECKHI YpPOBECHb,
BEIIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHUE BeEIIeCcTBa, (U3HUYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, opraHu3M, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TMOJE3HbIE HNCKOMAEMBbIE,
TOIJIMBO, PECYPCHI.

TexHonorus: XUMUYECcKast MPOMBIIIJIEHHOCTb, METaJTyprus,
MIPOU3BOJICTBO CTPOUTEIIHHBIX MaTepuasioB, CEJIbCKOXO03SICTBEHHOE
MIPOU3BOJICTBO, MUIEeBas MPOMBIIIJIEHHOCTb, bapmareBTHYECKaS
MIPOMBIIIEHHOCTh, TPOU3BOJICTBO KOCMETUUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTepUaoB, AJIIEKTPOHHAs MPOMBIIILJIEHHOCTb,
HAHOTEXHOJIOTHH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XMMMM1 HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCS TPOTPaMM CpEIHETro o0Iero oOpa3oBaHUs (JTMYHOCTHBIM,
METaNpeIMETHBIM U TpeIMeTHbIM). HaydHO-MeTonuueckoil OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS ITPOTPaMM CPEIHETO OOIIEro
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEILHOCTHBIN MOAXOI.

B coOoTBeTCTBUM C CUCTEMHO-JEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MIpeAMETa « XUMHS» HA YPOBHE CPETHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON TpaKHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIICHUIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

[[eJICHANPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKIEHUNU JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX Tpajulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YAlOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, TIPUCYIIIUMU 1I€JTOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIM4YMUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOW M BOCHUTATEIBLHON JACSATEIbHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU U HJIeallaMi POCCUHUCKOTO TPaKIAaHCKOTO OOIIECTBA, MPUHSATHIMH B
o0IIIecTBE HOPMaMU U TIpaBUJIAMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU MPOIECCaM
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
oOy4Jaronuxcs o peaau3aly NPUHATHIX B 00111€CTBE LIEHHOCTEH, B TOM YHCIIe
B YACTU:

1) rpaaaHCKOro BOCIMTAHUSA:



OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX KOHCTUTYILMOHHBIX IpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY H IPABONOPSJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M IpaBUiIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHU
y4eOHBIX POEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3aa4, BHIMIOTHEHUN
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M HPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUCOHOH €ATEIbHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacJEIUI0
OTEYECTBEHHOW XUMUMU;

YBa)KE€HHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPHUHM U MPAKTHUECKOIO
MPUMEHEHUSI XUMUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUSI HAYKH €CTh pe3yJbTaT
JUIMTEJIbHBIX ~HAONIOACHUM, KpPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOHCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpPECA W TMO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHHUH W IOCIEAYIOLIEM
aHaiv3e  MHPOpMAMM O  TEpPEJOBBIX  JOCTHKEHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CHUTYyallUM, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U IPUHUMATHh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3WLIMA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX
ITOCTYTIKOB;

4) gpopMupoBaHHsl KYJIbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEeM 370poBOro © Oe3omacHoOro oOpa3a >KHU3HHU,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIoICHNs TIpaBMJl OE30MAaCHOTO OOpAaIlEHUs] C BEIIECTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM JAEATEIBLHOCTH;

NOHUMAHHS LIEHHOCTH TMPaBWJI HWHIWBUAYAJIBHOTO W KOJUIEKTUBHOTO
0€30MacHOT0 TMOBEACHUSA B CHUTYallUAX, YTPOXKAIOMIMX 3J0POBBI0O U KHU3HU
JIIOJIEH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  MPUBBIYEK
(ynmotpe06aeHus aKoroJisi, HAPKOTUKOB, KypEeHHUS );



5) Tpy10BOro0 BOCIUTAHUS

KOMMYHUKATUBHOM  KOMIIETGHTHOCTH B  y4e0OHO-HCCIICOBATEIHCKON
NEATEeIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYIHMX BHUIAX
JESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YYEHHIO MPOdecCHil pa3auyHOro pojaa, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXEHHUS K TpyAy, JIOOSIM Tpylda U pe3yJbTaram TpPYJIOBOU
NeATEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TPaeKTOPUU
oOpazoBanusi, Oyaymieil nmpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JI€CO00Pa3HOr0 OTHONICHUSI K MPUPOJE, KaK UCTOUHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPE/Ibl;

OCO3HaHMSI HEOOXOIUMOCTH HCMOJB30BAHUS JTOCTIKCHUN XUMUU IS
pelIeHUs BONPOCOB PAlMOHAIIBHOTO MPUPOJOTOJIb30BAHHS;

AKTUBHOTO HEINPUATHUS JEUCTBUN, NPHUHOCAIIMX Bped OKPYKaArOIIEH
IPUPOIAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE KOJIOTUUECKHE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIIATh UX;

HaJIMYus Pa3BUTOTO  AKOJIOTMYECKOTO  MBIIUICHUS, HSKOJIOTHYECKOM
KYJbTYpbl, OIbITA JESITEIBHOCTH SKOJOTHYECKON HAMNPABICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEJIILHOM, KOMMYHUKATUBHON U COLMAIBHOM
MpaKkTUKe, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHUBOCTOATH HJICOJIOTUU
xemodoOuu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHMS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHHS €& poju B
dbopMUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIINUICHUS, CO3/JaHUM IIEJIOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €AMHCTBE MIPUPOIBI U YETOBEKA, B
MMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIeM COXPaHCHHS
MIPUPOTHOTO PABHOBECHSI;



yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJS COBPEMEHHOMU
IUBUJIM3AIMN: B €€ TYMaHUCTHUECKOW HaIpPaBJICHHOCTH M BaXXHOW pONU B
CO3/IaHMM HOBOM 0a3bl MaTEpUANbHOM KYJBTYpBl, PEIICHUU TII00aTbHBIX
npo0JeM yCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUYECKOM,
NUIIEBOH H  DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU  METUIUHBI,
00eCrevYeHnr YCIOBUN YCTICIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)JI0TO 4JIeHa O0ILeCTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: IOHUMAaHHUS CYIIHOCTH METOJIOB
NO3HAHMsI, HUCIOJIb3YEMBIX B  E€CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
WCIIONIb30BaTh TOJy4YaeMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBICHUHN
OKpPY)KaIOIIET0 MHpa W TMPOUCXOMANIMX B HEM HW3MEHEHUH, YMEHHUS JeTaTh
00OCHOBaHHbIE 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (AKTOB M HMMEIOIIMXCS
JaHHBIX C LENbIO MOTYYEHHSI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIOJIb30BaTh XWMHUYECKHUE 3HAHUSA IS
pelieHus mpobiieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEIOBATEIbCKOM ETEIILHOCTH,

TOTOBHOCTH U CIOCOOHOCTM K HENPEPhIBHOMY O0Opa3oBaHUIO U
caMo00pa30BaHUIO, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHUH TO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pa3nuyHblXx  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATDI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHsI Y4EOHOTO MpenMera «XUMUs
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaUUMble 1 (OPMHUPOBAHMUS ~ MHUPOBO33PEHUS  OOYyUaAIOUTUXCS
MEXIUCHUTUTMHAPHBIE (MeXIpeaMeTHbIE) oOIIeHayYHbIE HOHSTHUS,
OTpaXarIlye IeITOCTHOCTh HAyYHON KapTUHBI MUpPAa W CIEeUU(HUKYy METOIOB
MO3HAHMSI, WCIOJB3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOIEeCcC, CUCTeMa, HAy4HbIH (HaKT, MPUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOINIOJIEHUE, H3MEpEeHHE,
AKCIEPUMEHT U JIPYTHUE);

YHHUBEpCaTbHbBIE yueOHbIe JICUCTBHS (To3HaBaTeIbHbIC,
KOMMYHUKATHBHBIE, PpETyJATUBHBIE), oOecrneuuBaroue (GopmupoBaHue
(YHKIIMOHAJIBHON T'PAMOTHOCTH M COIIMAIbHOM KOMITETEHIIUN 00yYaroINXCs;

CIIOCOOHOCTB o0yuaroumxcs UCIIOJIb30BaTh OCBOCHHbBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJbHBIC
yueOHbIE IeUCTBUS B TO3HABATENILHON U COLMATBLHOMN MpPaKTHKE.



MeranpenMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y49eOHBIMU  TMO3HABATCIPHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
AedCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh IpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpEAEATh ILEIM JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTH PE3YIbTaThl JEATEIBHOCTH C MOCTaBJICHHBIMHU
LEJISIMU,

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIC MPU3HAKU MOHATUM U YCTaHABIMBATH UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS AJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEpUM IS KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
aQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILIECCe MO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CUMBOJINUECKHE  (3HAKOBBIE)  MOJIENM, MPeoOpa3oBBIBATh  MOJACIbHBIC
MpPEJCTaBICHUS] — XUMHUYECKUW 3HAK (CHMBOJI) DJJIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOW pEaKIUd — TPU PEIICHUH YICOHBIX
MO3HABATEIbHBIX M IMPAKTUUYECKUX 3ajlad, MPUMEHITh HAa3BAaHHBIC MOJICJIbHBIC
MpeACTaBICHUS JIJIs BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIECCTB
Y XUMUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuii;

dbopmynupoBaTh 1€MW  3aJayd  HMCCJICJAOBAHUSA, UCIIOJIb30BaTh
MIOCTaBJICHHBIE M CAMOCTOSTEIHHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI 1S (POPMUPOBAHMS THUIIOTE3HI IO TTPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIaJICTh HAaBBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W MPOBEACHUS
YYEHUYECKHX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMs HaOI0IaTh 3a



XOJIOM  Ipollecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHNWS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pE3yNIbTaTOB UCCIEAOBaHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYECHUYECKON HCCIEAOBATEIbCKOM W MPOEKTHOMN
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3a/1ad, MPUMEHEHHUIO Pa3Iu4HbIX
METOJIOB MTO3HAHUSI.

3) pa6ora ¢ ungopmanmeit:

OPHEHTHUPOBATLCSA B PA3JMYHBIX HWCTOYHHWKAX WHpopManuu (Hay4dHO-
MOMyJISIpHAs JIUTEpaTypa XHUMHUYECKOTO COACpXaHHs, CIpaBOYHBIC MOCOOWS,
pecypcbl HTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (opm
NPEICTABIICHUS,  KPUTHUYECKHM  OlEHMBaTh €€  JOCTOBEPHOCTh M
HETIPOTHBOPEUNBOCTH;

(GbopMyIHpOBaTh 3aITPOCH] U IPUMEHSThH Pa3TUIHBIC METOBI IIPU TTOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMOW JMJisi BBINOJHEHUS YYEOHBIX 3aaauy
OIPEACIIEHHOTO THUIIA;

IpUOOPETaTh OMBIT MCIOJB30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANbHYIO (OpMy mMpeAcTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpeACTBa Npu pabore ¢
XUMUYECKON HWH(OpMaImen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTreMaTU4ecKhe) 3HaKu W CHMBOJIBI,  (opmyibl, abOpeBUATYpHI,
HOMEHKJIATYpY;

WCIIOJIh30BaTh W TIPEOOPa30BBIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBJajieHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3a/laBaTh BOMPOCHI 1O CYIIECTBY OOCYXJTaeMON TEMBI B XOJ€ TUAIIOTa
W/WIM JUCKYCCUH, BBICKA3bIBaTh HJEH, (HOPMYJIUPOBATH CBOM MPEIIOKCHHS
OTHOCHUTEJILHO BBITTOTHEHUS TPE/IJIOKEHHOM 3a1a4H;

BBICTYTATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIHLHON JEeATeILHOCTH,
MOJyYEHHBIX CAMOCTOSITEIbHO WMJIM COBMECTHO CO CBEPCTHHKAMH TpHU
BBITIOJIHEHUM ~XMMHUYECKOrO JKCIEPUMEHTA, MPaKTUYECKOW paboThl IO
MCCJIETOBAaHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, peaau3alii Y4eOHOro MpoeKTa u
(dbopMyIHpOBaTh BBHIBOBI MO pe3yIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN IMyTEM
COTJIACOBAHUS MO3UIIMIA B X0J€ 00CYX)ACHUS U 00OMEHa MHEHHSIMH.

OBjaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:



CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATENBHYIO
JeSITeIbHOCTb, ONpeAessas e€ LeNu W 3aJauyd, KOHTPOJUpPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh IMpelaraéMblil alropuT™M ACUCTBUI Ipu
BBINIOJIHEHUM Y4YeOHBIX M HCCIICAOBATENILCKUX 3a]ad, BBIOMpaTh Hambojee
s deKkTuBHBIN cOoco0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
camMoaHaJIu3a ¥ CaMOOICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «Opranudeckas XuMHS)
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUA O XHUMHYECKONW COCTaBISAIONIEH
€CTECTBEHHO-HAyYHOU KApTUHBI MHUPA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOJUMOW [JISi PEIICHUS] MPAKTHUYECKUX
3alad U DKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPELIE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (XUMUYECKUA DJIIEMEHT, aTOM, JJIEKTPOHHAs
o0oloyka aroma, MOJIEKYyJia, BaJEHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTass U COKpalléHHas),
MOJIb, MOJISIpHAas —Macca, MOJSIpHBIA  O0O0BEM,  YIJIEPOIHBIA  CKEJET,
GbyHKIIMOHATBHAS TPyNIa, paJuKand, H30MEpHs,, U30MEPhl, TOMOJOTHYECKUN
pAl, TOMOJIOTH, YIJIEBOJOPOABL, KUCIOPOJI M a30TCOAEPXKALIME COEHUHECHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COCTUHEHHUS);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS OpraHndeckux BemiectB A. M. bytieposa,
3aKOH COXPAHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUIN S3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHUA, JIeKallMe B OCHOBE ITOHUMAaHHS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHUYECKUX SIBIICHUU, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHUU
BXHEUIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEITbHOCTH
YEJI0BEKA,



c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKU TIOHSTHA,
yCTaHABIMBATh WX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIIME IOHSITHS
IIPU ONMCAHUU COCTaBa, CTPOCHUS U NIPEBPAILLICHUNA OPTaHUYECKUX COCIMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIb30BATh XUMHUYECKYI0 CUMBOJIUKY JIJIs
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM)
dbopMynT OpPraHMYECKMX BEIIECTB M YPaBHEHUH XHMHYECKUX PpEaKIIHi,
U3TOTABJIMBATh MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB JJIsi MJUTIOCTPAIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OPTaHWYECKUX BEIIECTB IO HMX COCTaBy U CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/TpynIie COCMWHECHHUN (yTIEBOAOPOMBI, KHUCIOPOA W a30TCOACpIKAIIUC
COCIMHEHHUSI, BBHICOKOMOJICKYJISIPHBIE COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckort HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAILHbBIE
Ha3BaHUS OTAEIBHBIX OPTAaHMYECKHX BEIIECTB (ATHJICH, MPOMUIICH, alleTHJICH,
ATUJICHTIUKOJb, TIUIEPUH, (GeHOII, (hopManbaern, areTanbIeTH I, MypaBbHHASL
KHCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBAas KHCJIOTa, CTEApUHOBAs KHCJIOTA,
TII0K03a, (GPYyKTO3a, Kpaxmall, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3M B
OpPTaHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCT, YMEHHUS TPUMEHATH TOJOXKCHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byriepoBa mis 0OBSICHEHHS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHECHHS] MAaCChI
BEIIECTB;

c(OpMHPOBAHHOCT, YMEHHHA XapaKTepu3oBaTh COCTaB, CTPOCHHE,
¢u3MUeCKe U XMMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTENICH Pa3THMYHbIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTWJICH, MPOIUJIEH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TJIAIIEpYH, (EHOJI, alleTalbICTH I, MypaBbUHAS U YKCyCHas KUCIOTHI, TJIIOK03a,
Kpaxmayi,  IIeJUTI0JIO3a,  aMHUHOYKCYCHas  KHCJIOTa),  WLIIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b MEXKJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTEepPU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MTPUPOIHBIA Ta3, Yyrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOJAYKTOB NepepadboTKu;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOJWTH BBIYUCICHHUS MO XUMUYECKUM
YpaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MIPOTYKTA
peaKIuy MO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHHUU BIAJACTh CHUCTEMOW 3HAHWUUA 00 OCHOBHBIX
METOJaX HAYYHOrO MO3HAHUs, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEILIECTB
U XUMHUYECKMX  sIBIIeHUWA  (HaOmroleHHe, U3MEpEHHe, IKCIIEPUMEHT,
MOJICIMPOBAHMUE), HCMOJb30BaTh CUCTEMHbIE XUMHUYECKHE 3HAHUSA IS
MPUHATUS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYaIUSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOCyZ0oi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMU IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIEPUMEHT (MPEBpAILECHHUS] OpPraHMYECKUX BEIIECTB IPU HArpEBaHUM,
NOJIyYCHHE OJTWIEHA M U3Y4YEHHE €ro CBOWCTB, KAYECTBEHHbBIC PEAKIIHNH
OpraHUYeCKUX BEUIECTB, JEHATypalusi OEJIKOB NpU HarpeBaHUM, IBETHBIE
peakuuu OEIKOB) B COOTBETCTBHM C MpPaBHJIAMH TEXHUKH O€30MACHOCTU MpPHU
oOpalieHn ¢ BELIECTBAMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, NPEACTABIATH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (POpMYyJIUpOBaTh BBIBOJABI HAa OCHOBE 3THUX
pEe3yNbTaToB;

c(hOPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TMOJIYYaeMYyI0 W3 pa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOM
uHdopmaiuu, IHTepHET U ApyTrHX);

chOpPMHUPOBAHHOCTh YMEHHMH  COOMIOJaTh TMpaBWia  JKOJOTHYECKU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYIOBOM JAESATENIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA >KUBBIE OPTaHU3MbI OMPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, OHUMasi cMbIch Tokaszarens [1/IK, moscHaTh Ha mpumepax crocoOs
YMEHBIIEHUS U TPEIOTBpAIICHHUs] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa,;

JUTsl OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBIICHUIM;

JUISL CHENbIX W CIA0OBUASIIMX OOYYaloIIMXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpailns npna  3anucu
XUMUYECKUX (OPMYIL.

11 KJTACC



[IpenMeTHble pe3ynabTaThl OCBOEHHUs Kypca «OOIas U HeopraHuyeckas
XUMHUSD» OTPaXkKakoT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUM: O XHUMHUUYECKON COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIICHUS ¥ KYJIbTYpbl JIHYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHISCKUX
3a71a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 37I0POBBIO U
MIPUPOIHOM Cpelie;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM 0O0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPHUILIATEIIBHOCTh, CTEIECHb OKHUCIICHUS, XHMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs
pPELIETKA, TUIBI XUMUYECKAX PEAKIIHM, pACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
BJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUS MacCChl BEIIECTB, 3aKOH COXPAaHECHUS W MPEBPAICHUS
SHEPrUU MPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIM€ B OCHOBE IMOHMMAaHMS
IPUIMHHOCTA M CHCTEMHOCTH XHMHYECKUX SBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBAx, COCTaBe, MOJYYCHHUH M OC30MaCHOM HCIOJb30BAHUH
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY U MPAKTUUYCCKOU JIEITCIHHOCTH
YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUMN BBISBIISATH XapaKTepHbIC MPU3HAKU MOHSITUH,
YCTaHABIIMBAaTh HMX B3aMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOIIUE ITOHATUS
MPHU ONMCAHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHHI;

c(hOpPMHUPOBAHHOCTh YMEHUHN HCIIOJIB30BaTh XUMUUECKYIO CUMBOJIUKY JJIs
coctaBieHusi (GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEaKIIHid,
cucrtematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUs
OT/ICJIbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHbId ra3, yrieKuciblii ra3, aMMuax,
raméHas U3BeCTh, HETalI€Has U3BECTh, IUThEBAs COJIA, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJCHTHOCTh U CTENCHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBsI3M (KOBAJEHTHAs, MOHHAsA, METAJUIMYECKas, BOJOPOJHAs) B
COCMHEHUAX, THUIl KPUCTAUIMYECKOW PEMETKM KOHKPETHOIO BELIECTBA
(aTomMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJUTMYECKAs ), XapaKTEP CPEAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;



c(hOpMHPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMpEAeIEHHOMY KJacCy/Tpymre
coeqMHEHUM (IIPOCThIE BEIIECTBA — METa/UIbl M HEMETaulbl, OKCH/IBI,
OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIC THUPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUICCKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
0OBSICHUTEIILHYIO U MPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX 3JieMeHTOB |14 mnepuonoB Ilepuoauueckoil CHUCTEMBI
XUMHYECKHUX 3eMeHToB JI. M. MenueneeBa, UCHOIb3ysl MOHATHA «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTaINY, «QHEPTreTUYECKUE  YPOBHUY, OOBSCHSATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U UX
COCIMHEHU MO IMepuoaaM U rpynnaM Ilepuoauyueckoil CUCTEMbl XUMUYECKUX
anemeHToB /. 1. MeHeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKUE CBONCTBA HEOPTaHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPKAAaTh CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY HEOPTaHUYECKUMU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUIN COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIUI;

c(hOpPMUPOBAHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIUU T10
pPa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEArupyloIIUX BEIIECTB, TETIOBOMY
s deKTy peaknuu, N3MEHEHUIO CTETICHEH OKHUCIICHHS JIEMEHTOB, 0OpaTUMOCTH
PEAKILNH, YUYACTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUH COCTABJIATh YPAaBHEHUS PECAKIIMA Pa3TUIHBIX
TUIOB, TIOJHBIE W COKpalEHHbIC YpaBHEHUS peEakIMii HOHHOTrO OOMEHa,
YUYUTBIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TMPOBOAWTH PEAKINH, TOATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHWYECKHWX BEIECTB, paclo3HaBaTh
ONBITHBIM ~ TYTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEILICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PpPEAKIUHA IOCPEJICTBOM COCTABJICHUS DJEKTPOHHOIO
OanaHca dTUX PEaKIIHA;

chOPMHUPOBAHHOCTh ~ yMEHUM  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3JudyHbIX (PaKTOPOB; XapaKTep CMeEUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/IEUCTBUS (IPUHIIUI
Jle larenbe);

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE TPOIECCHI,
JIeJKAIUE B OCHOBE MIPOMBIIIEHHOTO MOJYYEHHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a



Takke cHOPMHPOBAHHOCTH MPEICTABICHUM 00 OOUIMX HAYYHBIX MPUHIUMNAX U
AKOJIOTUYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYHUCICHUS C HCIIOJIb30BAHUEM
HOHATHS «MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH ra3oB
IpM XHMHYECKHX pEaKlUHsX, Macchl BellecTBa WM OO0bEMA Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi OO0BEMY OJHOTO W3
YUYacCTBYIOIIMX B PEAKIUHU BEIIECTB, TEIUIOBOrO 3(pdekTa peakunuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChI BEILIECTB, IIPEBPAILICHHS U COXPAHECHHUSI SHEPTHH;

cOpPMUPOBAHHOCTh ~ YMEHHUH  COONIOJaTh  MpaBWiIa  MOJb30BaHUS
XUMHUYECKON MOCYAOoW M Ja0OpaTOpHBIM OOOpYIOBaHUEM, a TaKKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMHU IO BBIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IIJIAHUPOBAThb M BBINOJHITh XUMUYECKUH
AKCIIEPUMEHT (Pa3JI0kKEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIN3aTOPa,
ONpeNeNeHNe Cpelbl PAcTBOPOB BEIIECTB C IMOMOLIBIO YHHUBEPCAIBbHOTO
WHJUKATOpa, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTb XUMHUYECKOH
peakiuy, peakid HOHHOrO OOMEeHa, KAaueCTBEHHbIE PEaKIMH Ha CyibQart-,
KapOoOHaT- U  XJIOpUJ-aHMOHBI, HA  KAaTHOH  aMMOHMs,  pEIIeHHe
AKCIIEPUMEHTANbHBIX 3a7au 1o Temam «Metamiey u  «Hemeramne») B
COOTBETCTBMM C TPaBWJIAMH TEXHUKH O€30MaCHOCTA MpH OOpaIeHUH C
BEIIECTBAMH M JIaOOpaTOpPHBIM O0OPYAOBAHUEM, MPENCTABIATh PE3YIbTAThHI
XUMHUYECKOTO IKCIEpUMEHTa B (hOpME 3alKucH YpaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIMPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOopMaIMIO, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTHX);

c(hOPMHPOBAHHOCT, YMEHUW COONIOJATh TpaBUjia  DKOJOTUYECKU
[eJ1€CO00pa3HOro MOBEACHUS B OBITY M TPYAOBOW JIESITEIILHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS U OKpYKArOUIEH MPUPOIHON Cpebl, OCO3HABATD
OMAacCHOCTb BO3JEHCTBUA HAa >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
moHnMas cmbic  Tokaszatens I[IJIK, mosicHATP Ha mIpuMepax CIOCOOBI
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JAEHCTBHUS Ha OPraHHU3M
YeJI0BEKa;

IUI 00Yy4aroIIMXCsl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbBSI: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHUX SBJICHUIM;



JUTSL CHETBIX W CIA0OBUISIMIMX OOYYaIOIMUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy obOo3Hauenmit JI. bBpaitns ama  3anmcu
XUMUYECKUX (GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJIOB 3 1
U UX nepepadoTka
Hroro mo pasneny 13
Pazpnen 3. Kucsiopoacoaep:xamnue oprannyecKue coeuHeHUs!
3.1 Crupter. @enon 3
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1

CrnoxHble 3¢upbl




3.3 YrineBoasl 3
Hroro mo pazaeny 13
Paznen 4. A3orcoaep:kaiue opraHuyeckue coeJuHeHus

4.1 ' Ammnbi. AMHHOKHCTOTHL. Berkn 3
Uroro mo pazneny 3
Pa3zaea S. BoicokoMoJieKy/JIIpHbIE COeIUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




11 KITACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne ni/m Kourtpoasnbie Ilpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepuonnueckas cucrema XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Uroro no pazaeny 13
Pasnen 2. Heoprannueckasi xumusi
2.1 Mertab
2.2 Hemerambl 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKHIX 5
' BEILECTB
Uroro no pazaeny 17
Pa3znea 3. XuMus 4 :KU3Hb
3.1 XuMUs 1 )KU3Hb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I1O0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
°
JIE-H Tema ypoka Beero Kontpoabnubie IIpakTnyeckue fI[:yT:eHnﬂ :)I;l[()l:ll:())l:;feﬂbﬂble
padoThI padoThI pecypenI

1 [IpeameT opranruvecKol XUMuH, eé 1 04.09.2024
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpOCHHSI OPTraHUIECKUX 11.09.2024

2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[Ipencrasienne o KIaccuPUKAITAN 18.09.2024

3 opraHuveckux Beniects. HomeHkmatypa 1
(cucTemaTuyeckasl) U TPUBHAIBHbIC
Ha3BaHUS OPTaHMYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, 1 25.09.2024
TOMOJIOTUYECKHUU P

5 MeraH u 3TaH — npocTeniune 1 02.10.2024
MPEICTaBUTENH aJTKaHOB

6 AJIKEeHBI: COCTaB U CTPOEHNE, CBOMCTBA 1 09.10.2024

7 DTUJIEH U TIPOINUIIEH — MpOCTeHIne 1 16.10.2024
MIPEICTAaBUTENH aJIKEHOB

8 [IpakTuueckas padora Ne 1. «Ilonyyenue 1 1 23.10.2024

OTUJICHA U U3YYCHHUE €TI0 CBOICTBY




Ankanuensl. byranuen-1,3 u
metunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI

06.11.2024

10

11

12

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH P,
AlneTuieH — MpocTenIni
MPEICTaBUTEND AJTKMHOB

Beruuciienus no ypaBHeHUIO
XUMUYECKOH peakIiuu

Apensl: 6eH301 1 TOIY0J. TOKCHYHOCTB
apeHoB

13.11.2024

20.11.2024

27.11.2024

13

14

15

16

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAUICKAIUX K PA3IMIHBIM KJlaccaM

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOIHBIN ra3 U MOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

KonrtponsHas pabota no pasaeny
«¥YT1I1€BOAOPOIBD)

04.12.2024

11.12.2024

18.12.2024

25.12.2024

17

18

HpeHeHLHLIe OIHOATOMHBIC CIIUPTHI:
METaHOJI U OTaHOJI. BO}IOpOJIHaSI CBA3b

MHoroatoMHbIe CIIMPTHI: 3TUJICHTJIINKOJIb

15.01.2025

22.01.2025




19

20

U IO CpHUH

®eHo: cTpOCHNE MOJIEKYJIH,
¢bu3MUecKre 1 XMMUYECKHE CBONCTBA,
IpUMEHEHHE

Anbnerunsl: GopMalbaeTUA U
areranbaerua. AueToH

29.01.2025

05.02.2025

21

22

23

OAHOOCHOBHBIE NpEIEIbHBIC
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
YKCyCHas

[IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

IpeaACTaBUTCIIU BBICIIUX Kap6OHOBBIX
KHUCIIOT

12.02.2025

19.02.2025

26.02.2025

24

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

05.03.2025

25

26

27

CrnoxHble 3(Upbl KaK IPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOKHBIX 3(hHUpOB

XKupsl: ruaponus, npuMeHeHue,
Ononormyeckas poib JKUPOB
VYTeBoibl: COCTaB, KiacCU(pUKAITHS.
Baxneiinme npeicTaBUTeNN: TIIIOK03a,
¢bpyxTO3a, caxaposa

12.03.2025

19.03.2025

02.04.2025

28

Kpaxman u nemirono3a Kak npupoHbie
MOJINMEPBI

09.04.2025




KonTponpHas pabota mo pazmeny

16.04.2025

29 «Kucnopojacoaepxaiiyue opraHuuecKme 1
COCJIMHCHHM S
30 AMUHBI: METHIIAMUH U aHUJIHH 1 23.04.2025
AMUHOKHCIIOTHI KaKk aM(pOTepHbIe 30.04.2025
31 OpPraHUYECKUE COCTUHEHUS, HX 1
Ouosornueckoe 3HaueHue. [lenTu bl
39 benku xak nmpupoaHbIC 1 07.05.2025
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS
33 OCHOBHbBIC TOHATHUS XUMUH ) 1 14.05.2025
BBICOKOMOJICKYJIIPHBIX COCTUHCHUIN
OCHOBHBIC METO/IBI CHHTE3a 21.05.2025
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUM. 1
[TnacTMacchl, KayqyKu, BOJTOKHA
OBILIEE KOJIMYECTBO YACOB I10O 34

I[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

XUMHAYECKUI J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

04.09.2024

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

11.09.2024

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COCIUHECHUN
10 TpyHnam U rnepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB .M. MeHneneera
B Pa3BUTUU HAyKU

18.09.2024

Crtpoenue BemiecTBa. XuMHUUYECKasl CBSI3b,
e€ BUJIbl; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs3U. Bonoponnas cBs3b

25.09.2024

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJIOMAHBIE PACTBOPBI.

02.10.2024

09.10.2024




MaccoBasi 107151 BEIIeCTBa B pacTBOpE

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKHUX
BEILIECTB, Pa3TUYHBIX KJIACCOB

Kiaccudukanms XuMuaeckux peakiui B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHUSI MACChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUHU TIPH
XUMHUYECKUX PEaKIUIX

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMHYECKOE PaBHOBECHE

16.10.2024

23.10.2024

06.11.2024

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3aMuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON pPEaKIIUN»

13.11.2024

11

DNEeKTPOIUTHIECKAS TUCCOIIAAIIHS.
[Tousitie 0 BogopoaHOM mokasatene (pH)
pactBopa. Peakuinu noHHOTO 0OMEHa.
I'mpponus opraHnyeckux u
HEOPraHWYeCKUX BEIECTB

20.11.2024

12

13

14

OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
peakuu. [lonsitre 06 >mekTponuse
pacIuiaBoOB U PaCTBOPOB COJIEH
KonTponpHas pabota mo pazaeny
«Teopernueckne OCHOBBI XUMHUU»
MerTanbl, UX MOJ0XKECHUE B
[Tepuoanueckoit cucTeMe XUMUYECKUX

27.11.2024

04.12.2024

11.12.2024




anemeHToB 1. . Meneneena u
0COOCHHOCTH CTpOeHUs aTOMOB. Ob1ue
(busnvecKkre CBONCTBA METAIIJIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKHI
Ps HAIPSKEHUN METAJUIOB
XUMUYEeCKHE CBOMCTBA BaXKHEHIITIX
METaJUIOB (HATPUH, Kaaui, KaabIUi,
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

18.12.2024

25.12.2024

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

15.01.2025

18

19

20

XuMHu4yecKre CBOMCTBA IIMHKA, JKejae3a 1
UX COCIMHEHUH

[Ipaktuueckas pabora Ne 2. "Pemienue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Metamns»"

HeMeTaJ'IJ'II)I, HUX ITIOJIOKCHUEC B
[Iepuoanueckon cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

22.01.2025

29.01.2025

05.02.2025

21

®uU3NYECKUE CBOKMCTBA HEMETAIIIIOB.
AnoTponusi HEMETAUIOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

12.02.2025

22

23

XHWMHUYECKHE CBOMCTBA TAJIOTEHOB, CEPBI U
HUX COeIUHEHUN

XuMHUUecKue cBOMCTBa a30Ta, pochopa u
HUX COeIUHEHUN

19.02.2025

26.02.2025




24

25

26

XUMHUYECKHE CBOMCTBA YIJIEpo/a,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaXHEUIINX HEMETAIIOB U
HUX COEIUHEHNN

O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
TeMme «HeMmeTamiely. BerauciaeHus 1mo
YpaBHEHUSAM XUMHUYECKUX PEaKIUn U
TEPMOXHUMHYECCKUE PACUETHI

05.03.2025

12.03.2025

19.03.2025

27

[IpaxTnueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
"Hemertannsl"»

02.04.2025

28

29

30

31

KonTponbHas padoTa no remam
«Metame»y U «HemeTtamin)

HeOpFaHI/I‘leCKI/Ie " OpraHUYCCKUC
KHCIOTHEI. HeOpFaHI/I‘IeCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

AmdoTepHble HEOpraHU4ecKue 1
opraHuueckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU
MEIUITUHBI

09.04.2025

16.04.2025

23.04.2025

30.04.2025

32

[IpencraBienust 06 00X HAYYHBIX
IMPpUHOHUIIAX ITPOMBIINIJIICHHOT'O ITOJIYYCHUA
BAKHEHIIINX BEIIECTB

07.05.2025




33 YenoBek B MUPE BEIIECTB M MATEPHATIOB 1 14.05.2025
34 XUMHS ¥ 3710pOBbE YeOBEKA 1 21.05.2025
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

*Xumus, 10 kinace/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o0I1eCcTBO
"UznarensctBo "[IpocBenienue"”
* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO

«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA
Ps60B M.A. COopHuUK 33724, yIpaKHEHHUN 1 TecToB 1o xumuu 10-11 xracchl.

K yueonuky I'.E. Pynsuruca, @.I'. ®enpamana

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

http://resh.edu.ru
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