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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJeH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMeTa «XuMUs», COJEpKaHHE M IIOCTPOCHHE KOTOPOro ONpPEAENIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero o01ero oopaszoBanus B Poccuiickoit denepanumu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIIEM MHUPE KaK O €JUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMU €CTECTBEHHBIMM HAayKaMU, XHMHS CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJEM YCTOWYMBOIO PpPa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW W3 0OIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKONM TEOPUU CTPOCHUS OPraHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUECKON pPEAKIIUH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a011Iel 10 OOBSACHAIOIIENH U TPOTHO3ZUP YIOIIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKUNA W IPUKIIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNA XUMHH, TOMOTaloT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEIOBATEIbCKUX 3a/1a4. B 1enom cojepkanue yueOHOTo
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpodsieM cOepexeHus: YHEPTETUUECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIEN0BATENBCKON IEATEIbHOCTH, 3aHUMAIOLICH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO NpU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBIJISIETCS BIIOJIHE ONPABIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAT KIIOUEBbIE MOHATHS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JAESATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanus. CerojHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAIBHONW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHHE MPUOOPETAIOT TAaKUE LIETU U 3a/1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalHUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JEATEIHHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BATh
COBPEMCHHBIE MH(POPMAIMOHHBIC TEXHOJIOTHUU JJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHUYECKOTO COJICPKAHUS;

(dbopMHUpOBaHUE U PA3BUTHEC Y OOYYAFOIIMXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWUW W TIPOBEICHUU XHMHYECKOTO
OKCIICPUMEHTA;

BOCIIMTaHUE Yy OOydJamImmuxcs YyOSKIEHHOCTH B T'yMaHHCTHYCCKOU
HAIPABJICHHOCTH XHMHH, €€ Ba)XKHOW POJIM B PEIICHUU TIO0OATBHBIX TPOOJIEM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS YHEPTETUICCKUX PECYPCOB U
COXpaHCHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OCpEeKHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 3I0pPOBBIO, a TaKXKe NPUOOPETECHUS OIBITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOro YpOBHS BXOJHUT B COCTaB NpeIMeTHON o0jacTh «EcTecTBEeHHO-HAyYHbBIE
IPEIMETH.

Nzyuenue mnpeamera «Xumusi» B 4dacTd (POpMUPOBaHMS y OOyHaroIIMXCS
HAyYHOTO MHPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJOB (HaOIroAeHUeE,
U3MEpEHUe, DOKCIEPUMEHT, MOJECJIUPOBAHUE) TMPOXOAUT C TMPUMEHEHUEM
aHaJIOroBOro # IUGpPoBOro 00OpyAOBaHUS JIETCKOTO  TEXHOIapKa
«KBantopuym».  JlabopaTopHble W mNpakTHUYEeCKue pPaOOThl MPOBOIATCA B
XUMHUYECKOW J1abopaTopuu, BKJIIOYANOIICH B ceOs ciemyromee o0OpyIoBaHHE:
JaTYUKU TeMIiepaTypHbie, PH-, onThyeckod IIOTHOCTH, 3JEKTPOIPOBOIHOCTH,
[IpuGop  nmnms  OKUCIAEHUS  COUPTAa  HAA  MEIHBIM  KaTajau3aTOpOM,
BBICOKOTEMITEPATYPHBIN TaTIUK (Tepmorapa), JaTYNK  TeMIepaTyphl
(TEpMOpPE3UCTOPHBIN), B  COBOKYNMHOCTH ¢  IudpoBoii  jabopaTopuei,
TEPMOPE3UCTOPHBIA  JTaTYUK  TEMIEpaTypbl, MArHWTHAs  MeIIanka, OaHs
KOMOWHUPOBaHHAs JIa0OpaTOpHAs.

OO6miee unco 9acoB, OTBEAEHHBIX JIJISl U3YyUEHHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero oomiero oopaszoBaHus, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Hefieomio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTypHbIE (OPMYIIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILIEHUIO OPIraHUYECKNUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3amMenieHuss W TOPEHHUs), HAXO0XKACHUE B MPUPOAE, MOJYyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallUM, OKUCIEHHUS U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTUYECKUH Psll. ALIETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJOPOJAMH, IPHUHAMICKAIMMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITYy. KaMeHHbII
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIUN ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoIopoaHbIE CBSA3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaklMsi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue IS Kiacca KUCIOT, Peakius 3Tepru(pHUKaAIIK), OJydeHUE U TMPUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemronosa kak npupoiseie noauMepbsl. CTpoeHHE Kpaxmania U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), B3aummoneiicTBHEe Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKHUCIOT. [lenTusl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HAOJII0/ICHUE U ONKCAHUE IEMOHCTPAILIMOHHBIX OMBITOB: JIEHATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEAHAS MOJIEK yIsIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TOPOJIbI, MOJIE3HbIE UCKOMAeMble, TOILIIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DNEKTPOHHAS KOHPUTYpaIUsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALCHUS SHEPTUM IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas auccornyanus. CHibHBIC U cabbie nekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, U3ydeHHUE MoOJIeNied KPUCTAJUTMYECKUX PEMIETOK, HaOMIoJeHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B [lepuoguyeckoi cucreMe XUMHMYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, KaJIUi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl U CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00BbEMA Ta3oB IO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTMYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB U MAaTEpPUAJIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO HCIONIB30BAHUS MPEMapaTOB OBITOBON XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3pabOTKH TUJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrPAMM CPEIHETO OOIIEero
00pa3oBaHUs SABISIETCS CUCTEMHO-/ICSITETLHOCTHBIN MOIXO.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS TpeamMeTa «XUMHS» Ha YpPOBHE CPEIHErO
o011iero oOpa3oBaHus BbIJICIEHBI CIICAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAaMOOTIPEICIICHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHANIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

VY oOyuaromuxcst OyaeT copMUPOBAHO YMEHUE HCIIONH30BaTh aHAJIOTOBOE
nabopartopHoe 000pymOBaHUE U ITUPPOBOE 00OPYAOBAHUE JIETCKOTO TEXHOIApKa
«KBaHTOpHYM» ISl IPOBEICHHSI OTBITOB, JIAOOPATOPHBIX, MPAKTHUYECKUX PAOOT,
HKCIIEPUMEHTOB, pa3pabOTKN YI€OHBIX TPOCKTOB.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUS» OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaaaHCKOIrO BOCIIMTAHUSA



OCO3HAHUS 00YYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U ITPaBOMOPSIIKY;

MPEACTaBICHUS O COLMAIbHBIX HOPMax M TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUM B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHBIX BUJIOB YU4EOHOU €A TEILHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEIUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHsS] XUMHH, OCO3HAHHUS TOTO, UTO JIOCTHMIKEHUS HAYKH €CTh Pe3yibTaT
JUTMTENIBHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U IMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS IIEHHOCTEW 370pOBOT0 MW 0Oe3omacHOro oOpa3a IKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINX 3/JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JpPYrUX BHAAX
NeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HANPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YHCJie HA OCHOBE MIPUMEHEHHUS TPEAMETHBIX 3HAaHUH IO XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYI0BOU JEATeIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymied mpodeccuu M peaau3anid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUH, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JIOTNY€eCKOTr0 BOCTIUTAHMS

9KOJIOTUYECKHU IIeJI€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJIE, KaK HUCTOYHHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBHOTO XapakTepa HKOJOTHYECKHUX TPOoOJeM, BIIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTHKCHUM XUMHH IS
pelIeHns BOPOCOB PAllMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATHUS JEWCTBUM, NPUHOCAUIUX BpEl OKpYKAIoLIEh
NPUPOJHON Ccpefie, YMEHUS MPOrHO3UPOBATH HEOJArONPHUSTHBIE 3KOJIOTHYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HAJIU4MS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHHS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MMH B NO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAIIBHOU
NPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHWMAaHHS CHeUu(PUKM XUMUM KaK HAyKH, OCO3HaHHS €€ pOJIu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelieHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOexxaéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W Ba)XXHOM pOJIU B
CO3JIJaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUHU TJI00ATBHBIX MPOOIIieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUYECKOW, MUILEBON U



AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHHM MEAMIIMHBI, OOCCIICUCHUU YCIOBHM
VCHEIIHOTO TPyAa W OSKOJOTUYECKA KOMQPOPTHOW IKU3HH KaXKIOTO UJICHA
o011ecTBa;

€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJI30BATh
MOJIy9aeMble 3HAHMS JJIS aHAIM3a U OOBSICHEHUS SBJICHUN OKPYXAIOIIETO MUpa H
MIPOUCXOAIINX B HEM M3MEHEHUM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIFOUCHUS HA
OCHOBE HAaydHbIX ()aKTOB UM WMCIOIIMXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO HCIIOJB30BATh XUMUYECKHE 3HAHHSA A
pelIeHHs TPo0JIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIICI0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEPBIBHOMY  OOpa30BaHHIO M
caM000pa30BaHUI0, K AaKTHBHOMY TIIOJYyYCHHIO HOBBIX 3HAHWUH 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TPyJa B Pa3iUYHbBIX cdepax MpodhecCHuoHaITbHOM
NESTEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yJabTaThl OCBOCHUS y4eOHOTo mpenMera «XuMHsS» Ha
YPOBHE CpPEeIHET0 001Iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCIHUIUIMHAPHBIE (MEXKIpEeIMETHbIE) OOIeHAyUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEUIECTBO, SHEPIUs, SIBJICHUE,
IpoIecC, CUCTEMa, Hay4YHbIH (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCaJbHbIE YUeOHbIE NEHUCTBUS (IMO3HABATENbHbIC, KOMMYHUKATUBHbIE,

PETYIISITUBHEBIC), 00€eCIeUnBaIOIIME dbopmMupoBaHUE (b YHKIIHOHATBHOM
IPaMOTHOCTH U COITHAIbHOM KOMITIETCHIIMH 00YyYatOIIuXCs;
CIIOCOOHOCTH 00 ydJaromuxcs HUCITIOJIb30BaTh OCBOEHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPA)XarT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y49eOHBIMM  TI03HABATCIBLHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeMCTBUSIMM:

1) 0a30BbIe JTOrHYeCKHe IeHCTBHS:



CaMOCTOSITEIbHO  (OPMYNIHPOBATH W aKTyaIM3UpOBaTh  MOpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIH JESITEIbHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI IEITEIbHOCTH C MTOCTABICHHBIMH LIEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpPHbIC NMPU3HAKU MOHSITUN M YCTAHaBJIMBATH WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMS U KPUTEPUU [ KJIacCU(PUKAIMKM BEIIECTB U
XUMUYECKUX PEaAKIU;

yCTaHABIIMBATh MPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEYHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTI0JIb3YEMbIE B XUMHUU CUMBOJIUYECKHUE
(3HaKOBBIEC) MOJIEIIN, TPEOOPA30BLIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakuuu — TMpH pEHIeHUH YYEOHBIX IMO3HABATENBHBIX W TMPAKTHYECKUX 3ajad,
IPUMEHATh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHUS XapaKTEPHBIX
NPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBHI Jisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJE€Th HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHWS M  MPOBEACHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAONIONATH 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3ylbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBJISITb 0OOCHOBaHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBAaTEIbCKOW W MPOCKTHOU
JESTENBHOCTH, TPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:



OPUEHTUPOBATHCS B PA3NMYHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dHO-
NoMyJsipHasl JUTEpAaTypa XUMHUYECKOrO COJEp)KaHUsA, CIpPaBOYHBbIE MOCOOUS,
pecypcel MHTEpHETa), aHAaIM3UpoBaTh MH(OPMALUIO pa3IMYHBIX BUJIOB U (PopM
MIpEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(GopMynHpOBaTh 3aMpPOChl U MPUMEHATH PAa3IUYHbIE METOIbI MPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOJMMOM [IJIsi BBINOJHEHHS Yy4eOHBIX 3ajad
ONPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT MCMOJIb30BAHUA HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMaNbHYI0  (OpMY  MpeaACTaBIICHUS
uHopMalK (CXEMBbI, FpapuKU, JUarpaMmMbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBI $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
XUMHYECKOW HH(pOpMalMe: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMyIibl, aO0peBUaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

OgBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKAaeMOW TeMbl B XO/€ Auaora u/win
JIUCKYCCUHM, BBICKa3bIBaTh  HUJEH, (OPMYIUPOBATH CBOM  IPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEAJIOKEHHOM 3a1a4y;

BBICTYNATh C Ipe3eHTAlled pe3yJbTaTOB IIO3HABATEIBHOW NEATEIbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peannu3aluy y4eOHOro MpoeKTa U GOopMyIUpOBaTh BHIBOJIbI
[0 pe3ynbTaTaM IPOBENEHHBIX MCCIENOBAHUN MYTEM COIJIACOBAHUS MO3ULUI B
X0J1e 00CYKJICHHS 1 0OMEHAa MHCHHUSIMU.

OsgilaieHHe YHUBEPCAJbHBIMHU PeryISTHBHBIMH JeHCTBUSIMHU

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOKO ITO3HABATEIBHYIO
NEATENbHOCTh, ONpelessas €€ Lead M 3aJa4d, KOHTPOJIUPOBATH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUH YYE€OHBIX UM HCCIIEIOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (deKTUBHBIN cHoco0 MX pemeHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CaMOAaHaIu3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



[IpeameTHble  pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHU s TPAKTUUECKUX 3a71a4
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XUMUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKAsI
CBSI3b, CTPYKTypHasi Gopmyina (pa3BépHyTas U COKpalIE€HHAs), MOJb, MOJISIpHas
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUN Psii, TOMOJIOTH, YTJICBOJIOPOIbI,
KHACJIOPO/ W a30TCOJEpKalllie COCIUHEHHsI, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XHMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalnme B OCHOBE MOHMMaHUsA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOIOTMYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHMYEeCKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBISATH XapaKTEPHbIC TMPU3HAKU TOHSITHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCIIONBH30BATh XMMHUYECKYH) CHMBOJUKY IS
COCTaBJIECHUSA MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKMX BEIIeCTB M ypPAaBHEHMH XHMHUYECKUX PEaKIIH,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHMYECKHX BEIIECTB MJIA WJUIIOCTPAIMU HUX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YUYEHHBIX
OpraHUYeCKUX BELIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynme CoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOI U a30TCOACpIKaIIue
COEIMHEHUs, BBICOKOMOJICKYJIIPHBIE COEMHEHUS), JaBaTb KM Ha3BaHUA IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOIMWIEH, AaleTUJIEH,
ATUJICHTJIUKOJb, TIUUEPUH, (heHos, (opMmanbAeru, aleTalbIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TIII0K034,
dpykTO3a, KpaxMall, HeJUIH0I03a, TIIUIUH);



c(hOpMUPOBAHHOCTb YMEHHSI OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOXKEHUSI TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3MUYecKkue MU XMMHUYECKHME CBOWCTBA TUIMYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIaCCOB OPTraHMYECKUX BEHIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpUH, (EHOJ, aleTalbJIeTHl, MypaBbHHAsE M YKCYCHasl KUCIOTHI, TJIHOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WIUTFOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMHU COOTBETCTBYIONIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi  (HeTh, TNPUPOAHBIA Ta3, Yyrojib), CIOCOOBI HX MEpPepadbOTKH U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIIUN );

chOpMHUPOBAHHOCTh YMEHHH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCTOJIb3YEMbIX B XUMUHU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBICE XHUMUUYECKUE 3HAHUS JUIl TPUHATUS PEUICHUM B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsiX, CBSI3aHHBIX C BEHIECTBAMM U HUX
PUMEHEHUEM;

c(hopMHUPOBAHHOCTh YMEHUM COOJIOJATh MIPaBUJIa MOJIH30BAHUS XUMHUYCCKON
MoCyIol U J1TabOpaTOpHBIM O00OpYJAOBaHUEM, a TAaKXKe IpaBHia OOpAIICHHUS C
BEIIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMH I10 BBITOJTHEHUIO JTaOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH IJAHUPOBATh M BBHINOJHITH XUMHUYCCKHUUN
SKCIIEPUMEHT (TIpeBpalllCHUs] OPTaHMYECKUX BEILIECTB MPU HAIPEBAHUH, TTOJTyYCHHUE
ATUJICHA W M3YYEHHE €ero CBOMCTB, Ka4ECTBEHHBIC PEAKIMU OPraHUYECKHX
BCILIECTB, JICHATypalus OCIIKOB TpH HArpeBaHWH, I[BETHBIC peakIMHu OCIIKOB) B
COOTBETCTBHHM C TIpaBWJIaMH TEXHMKH O€30IaCHOCTH TMpU OOpAIICHUH C
BEIIECTBAMU W JITA0OPATOPHBIM O0OpPYAOBAaHHWEM, TPEICTABISTh PE3YIbTAThHI
XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alHUCH ypaBHEHHWH COOTBETCTBYIOIIHMX
peakiuii 1 GOPMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  coOJtOAaTh  MpaBUjia  SKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAasi cMbica mnokaszatens [IJIK, moscHsATh Ha mpumMepax CrocoObI
YMEHBIICHUs] M MPEJOTBPALIEHUSI WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

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

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KJIJACC

[IpenqmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TO3HAHUU SBJICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIUICHHS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKUH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJda, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMUECKAs peIIETKa,
TANBl ~ XMUMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALINSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW PEaKIMyd, XMMHUYECKOE PpPaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3BIK XHMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XHMHYECKUX SBJICHUN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCMOJIb30BaHUU BaXKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISTh XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BATh XHMHUYECKYI0 CHUMBOJIUKY JJIS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKIHi,
cucremarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbl ra3, YrieKHCJbIA ra3, aMMUakK, TaméHas
U3BECTh, HETaIIEHas U3BECTh, MUThEBAS COJ/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUMN OMPENENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBSI3U (KOBaJICHTHAsl, MOHHAS, METAJNTMYECKAs, BOJIOPO/IHASI) B COSIUHEHUSIX, THII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOT'O BelecTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUH yCTaHaBIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTABy K OMNpeaeN€HHOMY KJacCy/TpyIime
COEMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAIUIbI, OKCHJIbI, OCHOBAHUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOTr0o 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh DIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
XuMudeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX 3JIEMEHTOB U UX COCIUHEHUU
1o nepuoaam u rpymnmnam llepuogmyeckoit cucreMsl Xumuueckux 3imemMeHToB . U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEHIECTB  PAa3JIMYHBIX  KIJIACCOB,
MMOATBEPKIATh CYIIECTBOBAHWE T'E€HETHYECKOW CBSI3M MEXIY HEOPTraHMYECKHUMU
BEIIECTBAMU C IMIOMOILIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XUMHYECKHE PEAKIUU TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyIolIUX BELIECTB, TEINIOBOMY
abdexTy peaxkiuu, U3MEHEHUIO CTENEHEH OKHUCIICHHsS AJIEMEHTOB, OOpaTUMOCTH
peaKkiny, y4acTUIO KaTalu3aTopa);



c(hOpMUPOBAHHOCTh YMEHUM COCTaBIATh YpPABHEHUS PEAKIUN pPa3TUYHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIUii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKIMH, MOATBEPKAAIOLINE
KaueCTBEHHBIM COCTAaB pA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBaThb CYHIHOCTh  OKHCJIMTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUU MOCPEICTBOM COCTABIEHUS AJICKTPOHHOTO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTU XMMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKaIue B OCHOBE MPOMBIIIUICHHOTO IMOJIYYEHUs] CEpHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUM 00 OONIMX HAyYHBIX MNPUHIMMNAX U
AKOJIOTUUECKUX TPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIYUCICHUS C UCIIOIb30BAaHUEM
MOHSITHSI «MaccoBasi J0JiA BEIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHHWI Ta3oB
IpU XMMUYECKUX PEaklMsIX, MacChl BEHIECTBA WM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, MPEBPALEHUS U COXPAaHEHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3fioKeHUE MEePOKCHAA BOJAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpeNIeJICHHEe Cpelbl pPacTBOPOB BEIMIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHMKATOpa, BIUSHUE PA3IUYHBIX (AaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKI[HUH,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTANBHBIX 3aJay IO
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMHU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIECTBAMU M JaOOPaTOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJbTAThl XUMHYECKOrO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB,;



c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKU aHAIM3UPOBAThH XUMUUECKYIO
nHpopMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  HpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo ToOBEJAeHUsT B OBITY W TPYIOBOM JAESATEIBHOCTH B LEAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpeabl, 0CO3HABATh
OMAaCHOCTh BO3JCHCTBHS Ha KMBBbIC OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUSI HA OPraHU3M YEJIOBEKA;

JUIS 00YYaroIMXCsl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: YMEHHE
NPUMEHATh 3HaHUSI 00 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX U CIa0OBUIALIIMX OOYyYarOUIUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
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Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
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Hroro mo pazueny 3
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Hroro mo pazgeny 13
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
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Crtpoenue atomoB. [lepuoandeckuii 3aKoH http://school-
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snemenTtoB /1. 1. Menneneesa
12 Ctpoenue BemecTsa. MHOroobpasue 4 http://school-
. BELIECTE collection.edu.ru/
TepMope3ucTopHbIii
JATYUK TeMIIepaTyphbl,
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 MarduTHas Mellajka,
OaHs KOMOMHUPOBaHHAs
nabopaTopHas
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
http://school-
collection.edu.ru/
2.1 Mertaiisl 6 1 Jlatuuk naBieHus,
JATYUK KHCIOPOa
JlaTauk
2.2 Hemeransl 9 1 1 AIIEKTPONIPOBOAHOCTH,
MarHuTHas Mellanka



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CBs3b HCOPraHN4YCCKUX U OPTraHNuvYCCKUX

http://school-

2.3 2 collection.edu.ru/
BEIIECTB
Hroro no pazneny 17
Paznea 3. XumMusd u :KM3HL
http://school-

3.1 XUMHS U KU3Hb 4 collection.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
[Ipeamer opraHn4ecKoOi XUMHH, €€
BO3HMKHOBEHUE, pa3BUTHE U 3HAYCHHE.
1 Teopus cTpoeHHs] OpraHu4eCcKUX 1
coequnennit A. M. byrieposa, eé
OCHOBHBIE MOJIOKEHUS
) Bxoanas koHTpOJIbHASI paboTa 3a Kypc 1 1
XuMuu 9 kacca
[Ipencraienue o Kiaccuuxauu
3 opranuueckux BemiectB. Homenkinatypa 1
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUHN Psifl
5 Mertan u 3TaH — NpoCTenIIme 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
3 [Ipaktuyeckas padora Ne 1. «ITomyuenue 1 1
STWJIEHA U U3yYEHHUE €0 CBONCTBY
9 Anxanuensl. byranuen-1,3 u 1




MeTunoyraauen-1,3. Ilonyyenne
CHHTETHYECKOTO KayuyKa U Pe3HHbI

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 TOMOJIOTUYECKHM psijl. ALIETUIICH —
MPOCTEUILINI IPEACTABUTEIIb AIKHHOB

11 BrprunciieHus no ypaBHEHHIO XUMHYECKOU
peakiuu

12 ApeHnbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh
apeHoB

13 ['enetnueckas cBs3b YIrieBOAOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam
[IpupoiHBIE HCTOYHHKH YIIIEBOJIOPOJIOB:

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

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC
ra3bl, He)Th U TIPOIYKTHI €€ repepaboTKu

16 KountponsHas pabota no paszaeny
«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 Anbnerunsl: GopMaibaeTua U
aneTanbAerusl. AueToH

21 OAHOOCHOBHEBIE TMpe/ieNIbHbIE KAPOOHOBBIE




KHCJIOTBL: MypaBbUHAA U YKCYCHaAs

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBasl ¥ OJIECMHOBAS KUCJIOTHI, KaK

23 MIPEJICTAaBUTENH BBICIIHX KapOOHOBBIX
KHCJIOT

24 MpbUa Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE ICHCTBHE
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC

25 KapOOHOBBIX KUCJIOT. [ MIPOIIA3 CITOKHBIX
3¢upos

26 JKupsl: THAPOIN3, MPUMEHEHHE,
OuoorMYecKas poJib KUPOB
VYTieBopl: cocTaB, KiacCH(pHKaIus.

27 Baxneiimme npeacTaBuTeN: TIIOK03a,
dbpykTo3a, caxapo3a

08 Kpaxmai u 11e/m110103a Kak IpyupoIHbIe
MTOJIUMEPBI
KoHTposabsHas paboTta 1o paszaeny

29 «Kucmopocoaeprkaline opraHiuecKue
COEMHEHUS»

30 AMUHBI: METUJIAMHMH U aHHUIUH
AMUHOKHUCIIOTHI KaK aM(pOTEPHbBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
Onosiornueckoe 3HaueHue. Ilentuap

39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCMHECHHUS

33 OCHOBHBIC TIOHATHS XUMHH




BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN

OcHoBHEIC METOJbI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHU. 1
[InmacTmaccel, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O0 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KoHpurypamus atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema
xuMmudecknx sneMmenToB . . Meneneena,
HX CBSI3b C COBPEMEHHOU TEOPHEN CTPOEHUS
aTOMOB

Bxoanas koHTpoJIbHASI paboTa 3a Kypc
xumuu 10 kmacca

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUH I10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBsi3U. BogopoaHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.




MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIICHUS YHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTtponpHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux nosoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa




METAJLJIOB

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METaJUUIOB (HATpUH, KaJui, Kaablui, Maraui,
QIIOMHHMI) U UX COETMHEHUI

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33/a4 10 TeMe
«Mertamis»"

20

HemeTtamnel, MX IOJI0KEHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoia, cepsl, hochopa u yriepoaa)

22

XHUMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHU

25

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COEIMHEHUN




O000111eHHE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramiey. Beruncnenus mo

26 YPaBHEHUSM XHMHUYCCKUX PEAKIIUH U !
TEPMOXHUMHYCCKHE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"Hemeramasr"»

28 KonTponbnas pabora no temam «MeTtasibiy» 1
u «HemeTamin»

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKrie OCHOBAHUS
AmpoTepHBIC HEOPTaHUIECKHE U

30 opraHuyeckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OMMUX HAYYHBIX

32 MPUHIIUATIAX TPOMBIIIICHHOTO MTOTYyYCHUS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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