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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, ¢ yuérom KoHnenuuu mnpenoaaBaHus
yueOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToJiokeHu «CTparerun pa3BUTHUsl BocmuTaHus B Poccuiickoii
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO11ieit cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YYAIONIUXCS CPECTBAMMU
yuebHoro npeamera «Xumusa» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTebHON  OpraHU3allluM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooOIero oopa3oBaHUsl CpelCTBaMU yueOHOTrO
npeaMera «XUMHS», COJIEPKAHHE M TIOCTPOCHHE KOTOPOTrO OIpEETCHbl B
MporpaMMme 1O XUMUU C Y4E€TOM CHenu(PUKA HAyKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TPUPOJBI U B MATEPHUAIbHON XU3HU OOINECTBa, a TaKXe C Y4ETOM
o0mux I1enell W TPUHIUIOB, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero oomero oopazoBanus B Poccuiickoit deaeparum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IJaHHUE€ IEIOCTHOTO MPEJICTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OopMUPYETCSs B XMMHUU Ha OCHOBE MOHUMAaHMS
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BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO0 MHUPa, OCO3HAHUS B3aAUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXHBIMU 00JIACTSIMU IPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla M JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMW HamNpaBlieHA Ha PEUICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MacCHOCTH U OXPAHBI 3JJ0POBbSI.

B coorBercTBHM ¢ OOmMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpraHWyecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHWM MO HEOPraHWYECKON XMMHH (C BKIJIIOUEHHWEM 3HAHUM U3 00Ieil XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU WU3YyYEHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTH PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYCHHIO YydeOHOTro MaTrepuana u 0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpENeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpuBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUM CTPOCHUS OPraHUYECKHUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKOW PEAKLINH.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYecKnii matepuan M (HaKTOJOTMYECKHE CBEJICHHUSI O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mias u HeopraHuyeckas
XUMUSD» O0y4YaromuMcsl TMPEJOCTaBIsSEeTCS] BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
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MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX IMO3HIIUM,
riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnag cucrema 3HaHMM O BaXXKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX pEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOoTeKaHus jAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHU COJEpP)KaHUSA, WMEIOIKUMU KYJIbTYpOJIOTHYECKUH U TMPUKIATHOM
XapakTep. OTU 3HAHMS CHOCOOCTBYIOT NOHMMAHHMIO B3aMMOCBSI3U XUMHHU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOW M MPAKTHUYECKOU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXEHUS K MpoLEeccy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh HMH(MOpMAIUI0 U
OPUMEHSATh €€ MJis TONOJHEHUs 3HAHWM, pEHIeHUS HWHTEIUICKTYaIbHBIX |
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enom copepkanue yueOHOro
npenMera  «XUMHUS»  JTAaHHOTO  yYPOBHS ~ M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dopMupoBaHue y 00YyYarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
dunocopckux umen, Takux Kak: MaTepUabHOE E€IMHCTBO HEOPraHWYECKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUN IYyTEM OSKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYHMI MEXAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpodiieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
COJEpKaHUsI M TOCTPOCHHUS TpeaMeTa MpelycMaTpuBaloT —(popMmHupoBaHHE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUN, HMEIOMUX 0a30Boe 3HAUYEHUE IS
pa3MYHBIX BHUJOB JESATENIBHOCTU: pelIeHUs NpodiieM, IOWUCKA, aHajau3a Hu
00paboTku MHGOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIIEOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU
XUMHMH.

B mnpaktuke mnpenojaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHM LEJIeHd HU3y4YEeHHs] MpeaMeTa HamlpaBICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYyphl. C
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METOJMYECKOM TOYKM 3PEHUSI TaKOW MOJXOA K OMPEACICHUIO IeJiel H3ydeHus
npeaMeTa SBISIETCS BIIOJHE ONPaBJaHHbIM.

CornacHO JaHHOW TOYKE 3PEHUS TJABHBIMHU LENSIMH H3Y4Y€HHUS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHUU Kak  BakHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KIIoUYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W IMOHHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX Il MNPHOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 TTOBCEIHEBHOM KU3HH;

e Ppa3BUTHUE YMEHHI U CITIOCOOOB JICITEIILHOCTH, CBI3aHHBIX C HAOJIOICHUEM U
OOBSICHEHHEM XMMHYECKOr0 HKCIEPUMEHTa, COOJIIOJCHUEM TMPABUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conepkaTelibHas XapakTEepUCTHKA Ielel U 3a1a4 u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUK YTOYHEHAa UM CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHUKA 0011€00pa30BaTEIbHON OpraHU3aIliy, BIAJICIONIETO0 HE
HA0OpOM 3HaHUMW, a (YHKIIMOHAIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHON KU3HU
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM T0pU U3yYeHUH TNpeaMeTa «XHUMHS» JTOMHHHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYalIMSIX, CBSI3AHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
NEATEeNbHOCTU: pelleHusi mpoOJieM, MOucKa, aHain3a U 00paboTKu HH(opMaluH,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OIbITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH
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HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yUarOIIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHU, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIs MOUCKA W aHanu3a y4eOHOH U
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEPKAHMS;

(opMHpOBaHUE U pa3BUTHE Y OOYUAIOMIMXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MPH IUIAHUPOBAHUU M MPOBEIECHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydalomuxcs YyOeKIEHHOCTM B T'yMaHHCTHYECKOU
HANPaBJICHHOCTH XHUMHH, €€ BAXKHOW pOJIM B PELICHUU TIOOANBHBIX TpoOseM
PaAIMOHAIILHOTO MPUPOIOTOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpAaHEHUS] TPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpe HOTro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIs MPUHATHAS TPAMOTHBIX pPEIICHUH B
CUTYallUsIX, CBA3AHHBIX C XMMHUYECKIUMHU SIBIICHUSMHU.

B ydeOHOM mnaHe cpenHero o0mero oOpa3oBaHMs MpeaMeT «XUMUSDH)
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETH.

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obmero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezeno), B 11 kinacce — 34 yaca (1 yac B Heemio).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajioB. TeopHsi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluu opraHuyeckux BeuiecTB. HomeHkmatypa
OpraHMYeCKUX COCJUHEHUN (CHUCTEeMaTHUYecKas) W TpHUBUAIbHBIE Ha3BAHUS
BaKHEUILINX MPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C o0pa3laMy OpPraHMYeCKUX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUIO OPTAHUYECKUX BELIECTB
[pU HarpeBaHuu (11aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKUMU psiA. MeTaH W d3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEACTABUTEIN AaKEHOB: (PU3NYECKHEe W XUMHYECKHE CBOWMCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nosumepusanuu). IlonydyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATALIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
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2aN02eHUPOBAHUS. U HUMPOBAHUA), NOAyYeHue u npumeHnenue. TOKCUUHOCTb
apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHeiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEeKUHI (TePMHUYECKUM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3luamMy IUIacCTMAacC, KaydyyKOB M PpE3MHBI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOJOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUUYECKON pabOThl: MOJYyYEHHE ITUIICHA
Y U3y4YE€HHUE €0 CBOWCTB.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskanue opranudecKue coeJMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTHI. METaHON W 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA M 3TAaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHUE MOJCKYIbl, (GU3HUYSCKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruasl U kemowvl. Dopmanpaerui, aueTalbIACTUA: CTPOECHHUE,
duznyueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), OJyYCHUE U MPUMEHEHUE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAas U
YKCyCHasi KHCIIOTBI: CTpPOCHHE, (PU3NYECKHEe W XUMHUYECKHE CBONCTBA (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOJTyIeHHe U IPUMECHECHHE.
CreapuHOoBasi W OJIEMHOBAsT KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbLIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.

Cnoxubple >Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
c0xHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.
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VYrneBogpl: cocraB, KiIaccU(puUKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcuaom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunre3. OpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue kpaxmaia H
HeJuToNo3bl.  PuU3Nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KayeCTBEHHAs PEaKIMsl C HOJIOM).

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHsS BELIECTB M MX NPEBPAILLECHUN:
npoBeJieHne, HaOJI0JIEHUEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKUMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJHIIEPUHA C
ruapokcuom menu(ll)), anpaernios (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHCIOTBHI Kak aM(poTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpEe TIMIMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbicoOKOMOJIEKY ISIPHBIE COCAUHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIPHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJINMEPU3ALHMS U IOJTUKOHACHCALHS.

OKCHEpUMEHTAIHBIE METOABl M3YYEHHsI BEIIECTB M HMX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



[punoxenune k OOII COO
MAOY «COLI Ne 32» Ne 12

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAHME KaK OOIIMX E€CTECTBEHHO-
HAaYYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, Kiaccu(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCcypehl.

TexHonorus: nUIIEeBbIE MNPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. SAapo aroma, H30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYpAIUs aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOANYECKOrO 3aKoHa U lleproanueckoil cUCTEMBI
xuMu4decknx nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.
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BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUH. Homenxkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas  peakuus. Kimaccudukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHUM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TTPU XUMUUECKUX PEAKIIHX.

CkopocTh peakiuu, e€ 3aBUCUMMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOEe paBHOBecuEe. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xumuueckoro papHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas aucconuanus. CuibHbIE U cliabble neKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTasd, HEUTpabHas, IEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
neMoHcTpanusa Taonui «llepuoauueckas cucremMa XUMUYecKux snemeHToB J[. .
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0oKEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACICHNUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pPEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérunle 3a1aun.

Pacuétel 1O ypaBHEHMSAM XHMHUYECKUX pPEAKIUMHA, B TOM YHUCIIE
TEPMOXUMHYECKHUE PACUEThl, PACYETHI C HMCIIOJIb30BAHUEM MOHATHS «MacCcoBas
JIOJISL BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJIa, cephl, hochopa u yriaepoaa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJIJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docthopa, yrimeponsa M KpEeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUM.
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Mertamisl. llonoxxenune meramnos B llepuonuueckoi cucteMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KU, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPaIICHUIA:
U3y4YeHUe KOJIIEKIMU «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWEe M OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuérel mMaccel BemecTBa WM 00bEMaA ra3oB IO U3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUUECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEIIECTB W MaTEpPUANIOB: BAXXHEWIIWE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuia 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB OBITOBON XUMHUHU
B MIOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHBIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALKA, MEePUOAUYHOCTb, HaOIIOJACHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBIICHUE.
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dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHD, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (DM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaAIbI, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPUATIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHo-MeTonuuecko OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-ACSATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)xKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMUsS» JAOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJCHUS, CIOCOOCTBYIOIIMMH  IpOIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOM [EATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX P aHAIN3€ Pa3IMYHbIX BUIOB YU€OHOU NESATEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTWIKEHUS HAYKU €CTh pPe3yJibTaT
JUIMTENIBHBIX ~ HAONMIOJCHUHN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IOCIEAYIOIIEM
aHanau3e MH(pOpMaIMK O MEPENIOBBIX JOCTHKEHHUSX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJACHUE M IMOCTYNKH CBOUX TOBApHIIEH ¢
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3ITUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
MICUXUYECKOMY 370POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMu B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINUX 3JOPOBBIO U KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM MW  JApPYrUX BHJAX
NEeATEeNIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMUH;

YBaXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAJIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mnpodeccuu M peaau3aiuud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HUCTOUHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKarolen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArOMpPUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIU4MS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHUBHOM M COLMAJIbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHHUS CHEeUU(PUKM XUMUU KaKk HAyKH, OCO3HaHHs €€ poJu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpoOJeM COXpaHCHUS
MIPUPOJITHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUISI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM poOJU B
CO37aHUM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUUECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
VCHEIIHOTO TPyJAa H OKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXIOTO UJICHA
o011€ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpECA K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

FOTOBHOCTM W  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax MpodhecCHoHATbHOM

IEATEIIbHOCTH.
METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMUs» Ha
YPOBHE CpeIHEro o01ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIeHAyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpPAa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJICHHE,
Ipolecc, CUCTeMa, HaydHbIH (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIE JCHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIE
JEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSMU.

OBjaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJdbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JESITEIbHOCTH, 3ajiaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LEJISIMH;
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KCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIIMU BEIIECTB MU
XUMHUYECKUX PEAKIUM;

yCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE pacCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIEC) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJ1s1 BBIABICHHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIU.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XMUMHUYECKHUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMHUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHUS M  MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €Tr0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIEOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ay, NPUMEHCHUIO Pa3JIuyHbIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypebl MIHTEpHETA), aHATUM3UPOBATH MHPOPMAIMIO PA3TUYHBIX BUAOB U (POpM
MPEJICTABJICHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCTb;
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(opMynHpOBaTH 3aMpPOChl U NPUMEHATh PA3JIMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [Js BBINOJHEHHS Y4eOHBIX 3a1ad
OIPEIEIIEHHOTO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KauyeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HH(pOpMalMel: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJIATHOCTH.

OBiaeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKAa3bIBaTh  HWJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMel Pe3ylbTaTOB IMO3HABATEIbHON J1€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IPU BBINIOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3allii yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BHIBOJbBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COTJIACOBaHUS MO3ULIMI B
X071e 00CYXJIeHUSI 1 OOMEHA MHEHUSIMH.

OBJaieHNe YHHMBEPCAJIbHBIMH PeryJATHBHbIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYIIECTBIISITh CBOIO TMO3HABATEIBHYIO
NEeATENbHOCTh, OmpeAensss €€ Leau W 3aJauyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJIHEHUH YYE€OHBIX U UCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHnocod MX pelieHuss ¢ y4€TOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUUYECKUX PEAKLIHSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuueckass XAMUS»
OTpAXKAIOT:
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c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOTIOJIATAIONINE TIOHATUS (XUMHUYECKUH DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyia (pa3BépHyTass U COKpaIléHHAas), MOJb, MOJSpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJEPKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TEOPHS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHWMS,
JeXalnue B OCHOBE TMOHMMaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
ABJICHUN, (PAKTOIIOTMUECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TOHATHA,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHHH XMMHYECKHX pEaKIIHii,
M3TrOTaBIUBATh MOJIEM MOJIEKYJl OPraHMYECKHX BEIIECTB JI WJUIIOCTPAIMU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO HUX COCTaByY U CTPOEHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh WM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTMAEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOMUJIEH, alleTUJICH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIeruy, ameTaabIeTul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K034,
dpykTOo3a, KpaxmMall, HeJUIH0I03a, TJIHIIH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSA3U B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);
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c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XMMHMYECKHE CBOWMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHOJ], STaHOJ, STUJIEHIJIUKOJb,
IMIEpUH, (EHOJ, aleTalbJIeTHu]l, MypaBbHHAsI M YKCYCHasl KHUCIOTHI, TJIHOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCTIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEaKIUi C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTb YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbsi  (HepTh, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMUYECCKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOTHOTO BEIIECTBA WJIM IMPOJYKTa
peakIMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(OpMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIONb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIEITMPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUHUSMHU IO BBIIOJIHEHUIO JIA0OOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (IIPEBpAIEHUs OPTAaHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIECTB, JCHATYpaIis OENKOB MpW HArpPEBaHWH, I[BETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUU COOTBETCTBYIOIIUX
peakiuii u (GOpMyJIHPOBATH BEIBOJLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUECKYIO
uHpopMalMIO, TMOJIYy4aeMyl H3 Pa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);
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chOpMUPOBAaHHOCT, ~ YMEHHMH  coOJoAaTh  HpaBUjia  AKOJOTHYECKHU
LEJeCO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaIoIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHAT Ha mpuMepax CrocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalolMXCsi: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias ¥ HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOJTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE IMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEIILHOCTh, CTEIICHb OKUCICHUS, XUMHUYECKasl CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs peIIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMu, XUMHUUYECKOE pPaBHOBECHUE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAaHWUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBICHUN, (PAKTOJOTMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;
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c(OpMHUPOBAHHOCTh YMEHHMH BBISBISATH XapaKTEPHbIE MPU3HAKU MOHSITHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpMHPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMYJ BEIIECTB M  YpPaBHEHUW XHMMHUUYECKHX  PpEaKIIHil,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTb, HETANIEHAs! U3BECTb, MIUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHasi, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEETKH KOHKPETHOI'O BeIlecTBa (aTOMHAas, MOJIEKYJsipHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHbIE THIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX dneMeHTOB 14 mnepuonos Ilepnoauueckoii CUCTEMBI
xuMuueckux djementoB JI. M. MenngeneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AJIIEKTPOHHBIE opoutaimn, «OQHEPreTUYECKue YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHMYECKUX JJIEMEHTOB U UX COCIUHEHUN
1o nepuoaam u rpymnmnam llepuogmyeckoit cucreMsl Xumuueckux 3imemMeHToB . U.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOIIUE
XMMUYECKUE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU II0
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy pEarupyrouiux BELIECTB, TEIJIOBOMY
3 deKTy peakiuu, W3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c()OPMHPOBAHHOCTh YMEHHUH COCTABIIATH YPABHEHUS pPEAKLUUN pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOIO OOMEHa, YYUThIBas
YCJIOBHS, ITPY KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHLIA;
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c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHMH, MOATBEPKAAIOLINE
KAQYECTBCHHBIA COCTAB PA3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTb YMEHHMH pPAaCKpPhIBaTh CYIIHOCTh  OKHCJIHMTEIIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)Kal(Me B OCHOBE NPOMBILIIJICHHOTIO IMOJYYEHUS CEPHOM KHCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEJACTABICHUNM 00 OONIMX HAYYHBIX MPHUHIUIAX U
AKOJIOTUUECKUX TPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIIOJIb30BAHUEM
MOHSTUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakimy Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJIOJATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
OoCyJIol W Ja0OpaTOpHBIM OOOPY/IOBaHMEM, a TakKe IpaBuia OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBUHM C WHCTPYKIIUSMH IO BBITTOJTHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOopMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATH M BBHIMOJHITH XUMHUYECKHUU
AKCIIEPUMEHT (Pa3yIo’KEHUE MEPOKCHUA BOJOPOAA B MPUCYTCTBHUU KaTalM3aTopa,
OIPEAECIIEHUE Cpeabl PACTBOPOB BEUIECTB C IMOMOIIBK) YHUBEPCAIBHOIO
MHIAKATOpa, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIu,
peakiuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeakIMH Ha Cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamae» U «HeMetamibl») B COOTBETCTBUMU C IpaBWJIaMU TEXHUKHU
0€30IacHOCTH TIpU OOpaIlleHUH ¢ BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTaThl XUMHUUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHECHHM COOTBETCTBYIONMIUX PEAKIUA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYCCKH aHAM3UPOBATh XUMHUYCCKYIO
WHpOPMALIMIO, TOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpEeACTBAa MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTuXx);
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chOpMUPOBAaHHOCT, ~ YMEHHMH  coOJoAaTh  HpaBUjia  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXaIoIEeW MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAaHU3MBbI ONPE/IEAEHHBIX BEILIECTB, TOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT, Ha mnpuMmepax cHocoObl yYMEHBIICHHUS H
MpeI0TBpallleHHs] KX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U Cla0OBUIALIIUMX OOYyYaroUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obo3HaueHuit JI. bpalins nis 3anucu XUMUYECKHUX

dbopmyi.
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KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUst
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3
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Uroro mo paznueny 13
Pasnen 4. A3oTcoaep:kamue opranudeckue coeIMHEeHUs1
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertabl
2.2 Hemerans
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIllECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3HB 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3
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10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Koutpoabubie | Ipaxriyeckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI pecypesI
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHU4YeCcKUX
2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ MTOJIOKEHUS
[Ipencraienue o Kiaccuuxanuu
3 opranuueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TpPUBUATIBHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH u 3TaH — OpocTeuIme 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTEIH aJTKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €0 CBONCTB
9 Anxanuensl. byranuen-1,3 u 1
MeTunoyraauen-1,3. [lonyyenue
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CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AJIKUHOB

11 Brrunciienus no ypaBHEHHIO XUMHUYECKON
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['eneTnveckas CBsI3b YriaeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHbIE UCTOYHUKH YTIIEBOIOPOJIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB!

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu

16 KountponsHas pabota no paszaeny 1
«YTIIeBOOPOIBI»

17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BojopoaHas cBs3b

18 MHoOTroaTOMHBIE CIUPTHI: ITUIICHTIIUKOIb U
TIIALEPUH

19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbrerunsl: popMaibaeTua u
aneTanbAerusl. AueToH

21 OAHOOCHOBHEBIE Tpe/ieNIbHbIE KAPOOHOBBIE
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KHCJIOTBL: MypaBbUHAA U YKCYCHas

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI» .
CreapuHOBas U OJIECMHOBAS KUCJIOTHI, KaK

23 MIPEJICTAaBUTEIH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUia Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIee JIeHCTBIE
CrnoxHbIe Y()UPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCJIOT. [ MIPOIJIA3 CITOKHBIX
3¢upos

26 JKupsl: THAPOIN3, PUMEHEHHE,
OuroJIoTHYecKasi pojib )KUPOB
VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.

27 Baxneiimme npeacTaBuTeNN: TIIOK03a,
(dbpykTo3a, caxapo3a

08 Kpaxman u niemono3a Kak mpupoIHbIe
MTOJIMMEPHI
KonTtponbHas padoTa no pasaery

29 «Kucnopopacoaepxaiime OpraHuuecKue 1
COEIMHEHU

30 AMUJHBI: METUJIAMHMH U aHHUIUH
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE

31 OpPraHUYECKUE COCTUHEHUS, UX
Onosiornueckoe 3HaueHue. Ilentuap

39 benku kak mpupoHbIe

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA
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33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydyKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34 2

11 KJIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

KonTpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yYeHUS

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cUCTeMa XMMHYEeCKHUX 3y1eMeHToB JI. H.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMHYECKUX JIEMEHTOB M UX COCAUHEHUH I10
rpynmnam v rnepuojaM. 3HauyeHue
MEePUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMHU4YecKuX 3nneMeHToB JI.11. MeHaeneeBa B
pa3BUTHU HAYKU

CTpOCHI/Ie BEIlIECTBA. XUMHUYECKas CBsI3b, eé
BUJbI; MCXaHHU3MBI 06pa30BaHI/I}I
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KOBAJICHTHOM CBs13U. BonopoaHas cBsA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenenn okucieHus. BeniecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[TonsaTHE O AUCTIEPCHBIX CHCTEMaX.
HctuHHbBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10714 BelecTBa B pacTBOpe

Knaccudukarus 1 HOMEHKIaTypa
HEOpraHWYECKuX coeMHeHn. [ eneTnueckas
CBSI3b HEOPTraHWYECKUX BEIIECTB, PA3TUIHBIX
KJIacCOB

Knaccudukanus XuMuueckux peakiuii B
HEOpPraHUYECKON U OPraHM4YeCKON XUMHUH.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TTPH
XUMHUYECKUX PEAKITUIX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYEeCKOe paBHOBECHE

10

[Ipaktuueckas padota Ne 1. «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOUN peaKinm»

11

DnekrponuTnieckas aquccounanus. [lonstue
0 BoJopoiHOM mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC
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peakuuu. [lonsitre 06 snekTponmse
pacIiaBoB U pacTBOPOB COJIEH

13

KoHnTponsHas padoTta no pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN)»

14

Mertael, ux nosoxenue B [leproanueckoit
CUCTEME XUMUYECKUX 1eMeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pusnvyeckue cBOMUCTBA
METaJIIOB

15

CrutaBsl METAIIOB. DIIEKTPOXUMUYECKAN P
HaIpsHKEHUH METaJUIOB

16

XUMHYECKHE CBOMCTBA BaXKHENUIITUX
METaJUIOB (HATPUH, KA, Kaabllui, MarHui,
ATIOMUHHN ) U UX COCTMHECHUM

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeIUHEHNN

18

XuMHYecKre CBOMCTBA LIMHKA, JKeJIe3a K UX
COEeqUHEHNN

19

[IpakTrueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«Mertamib»"

20

HemeTtannsl, uX moja0KeHHUE B
[Tepuonanueckoit cucteMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

duznueckue cBOMCTBAa HEMETAIIJIOB.
ANoTpomnus HEMETaUIOB (Ha puMepe
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KHCIIopoa, cepkl, Gocdopa u yriepoaa)

22

XHWMHUYECKUE CBOMCTBA FAJIONEHOB, CEPhI M X
COCIMHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, pocodpa 1 ux
COCMHEHU N

24

XHWMHUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS U
HUX COeIUHEHUI

25

[IpumeHeHne BaXKHENIINX HEMETAJUIOB U UX
COeqUHEHNN

26

O00011IeH1E U CHCTEMATH3AIMsI 3HAHUH 110
TEMEC ((HeMeTaHHBI)). BI)I‘—II/ICJ'ICHI/IH 110
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ n
TEPMOXHUMHYCCKHUE PACUETHI

27

[Ipaktrueckas padota Ne 3. «Pemenne
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Hemeranmmsl"»

28

KonTtponpHas padoTa o TeMam «MeTauib
u «Hemertaruien

29

HeopraHI/Iqecm/Ie 1 OPraHUu4CCKUE KUCIOTHI.
HeopraHquCKI/Ie U OPraHu4eCKrUC OCHOBAHUA

30

AmboTepHbIe HEOpPraHUYeCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX M OPTaHUYECKUX
BEILECTB

31

Pounb xuMuu B o0OecrieueHHn 3KOHOFH‘I€CKOI>'I,
3Hepl"eTI/ILIeCK0ﬁ U IHIIEBOM 6e3OHaCHOCTI/I,
Pa3BUTUH MCIUTTUHBI
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[IpencraBnenus 06 oOMMX HAYIHBIX

32 MPUHIMIAX IPOMBILIUIEHHOTO MOTY4EHUs 1
BXHEWIINX BEIECTB
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB
34 XuUMHS ¥ 3J0pOBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I"abpuensn O. C. Xumus 10 kinacc. ba3oBbiil ypoBeHb. Y YeOHUK.

I"abpuensn O. C., OctpoymoB U. I'.; AxneOunun A. K. Xumus 7 kiacc.
VYueOHuk.

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

INa6puensn O. C. Xumus 10 kinacc. ba3oBsiil ypoBeHb. MeToiuueckoe mocooue K
yueOnuky O. C. I'aGpuensina

HaGops! kapToyek /st ”HAUBUAYATbHOW pabOoThI.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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