Annomayus k padoueit npozpamme
yueonozo npeomema «XHMHS»

Pabouas nporpayma yuebnoro npemmera « Xumusy o0s3aTeILHON
HPEAMETHOMH 00nacTH «EcTecTBenHO-HayYHble TpeaMeThD paspabotana
B COOTBETCTBHM ¢ nyHKTOM 31.1 ®I'OC COO 1 peanusyercs 2 roma (10
- 11 xnace).

Pabouas nporpamma paspaborana YUYHTEC/IEM XHMHUH B
COOTBETCTBHH € NONOKCHUEM O pabOYHX NpOrpaMMax M onpejenser
OPranu3anuio 00pasoBaTenbHoN AATEILHOCTH YYUTES B HIKOJIE 110
npeaMery « XumMus»,

Pabouas nporpamwma yueSuoro npenvera « Xumua» ssisercs
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METOIHHECKOTO OOLEAHHCHHS M COIIACOBANA 3aMECTHTEIeM AUpeKTopa
1o yaebHo-BoCHuTarenbHoit padore MBOY COLLL Ne 32 1. bpsincka
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INOACHUTEJIBHASA 3ATINCKA

[IporpamMa 1o XuMHM Ha YpOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, TpeOOBaHUA K pe3ysibTaTaM OCBOEGHHs  (enepanbHOl  oOpa3oBaTenbHON
nporpamMmMbl cpeanero obmero obpazosanust (OOIT COO), mpencrasneHusix B degepaibHoM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XWMHsS» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBbI, 1 OCHOBHBIX I0JI0KeHHH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXOJOB K pa3pabOTKe HporpaMMbl [0 XUMHH, K OIpEAETICHUI0 oOuIen
CTpaTeruy 0O0y4eHUsl, BOCIIMTAHUS U PAa3BUTUS O0YYaIOIUXCs CPEACTBAMHU Y4eOHOro mpeamMera
«Xumus» s 10—11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, CoJepXaHMs, pe3yJbTaToB OOy4eHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMudeckoe 0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJOCTHOM CHUCTEME XHUMHUYECKOro o0pa3oBaHusA. IJTU IIEHHOCTH
KAacaroTCsl MO3HAHUsI 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOMIEH KYJIbTYpbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 3[0POBBIO U
NpUpoIHON cpene. Peannsyercs xumudeckoe 00pa3zoBaHne 00yJarONIUXCsl HA YPOBHE CPEIHETO
o0miero obpazoBaHusi CpeACTBAMH y4eOHOro mpeaMeTra «XUMHsS», COJACpKaHUE U MOCTPOSHHUE
KOTOPOT'O OIpEACNIEHbl B TpOrpaMMe MO0 XHMHUU C Y4E€TOM CHenu(uKd HayKd XUMHUU, €€
3HAuUEHUs B MO3HAHUU MPUPOIBI U B MaTepUATbHON KU3HU OOIECTBA, a TAKXKE C YIETOM OOIINX
1eJeil ¥ MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CPEIHETO OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK HUTPaeT 0COOYIO0 POJib B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepualbHON KyabTypbhl. OHa BHOCHT CBOHM BKJIal B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE I[EJIOCTHOTO TIPEICTABICHUS
00 OKpYy’KaroIlleM MHUpPEe KaK O €IUHCTBE MPUPOIBI M YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH OOJIACTSIMU MPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSd € JPYIMMU €CTECTBEHHBIMM HAayKaMH, XHMHsS CTalla
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJI0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHBbI 3JOPOBBA.

B coorBercTBHM ¢ 00mIMMH LENSAMH U THPUHIUIIAMHU CpEIHEro o0Imero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIsS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B KH3Hb COLMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnstomuMu  npeamera «XUMHsS» SBISIIOTCSL 0a30Bble Kypebl — «Opranudeckast
xuMus» 1 «OO01as 1 HeopraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMa 3HaHUI 0 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHN U3 00IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
OpU M3Y4YEHUHU IpeaMeTa oOecleyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUs BCErO0 MHOIrooOpasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHHA, 3aKOHOB ¥ TEOPUI XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranudeckasi xumusi» u «O01as 1 HeopraHudeckast
XUMUS» c(hOpMHUpPOBaAHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0/]1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHHWH Ha
onpeAeNéHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMMHUU BEIeCTBa
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCIUHEHUM, a
TaKk)Ke€ Ha YPOBHE CTEPEOXMMHUYECKUX M SJEKTPOHHBIX MPEACTaBICHHN O CTPOECHUU BEIIECTB.
Caenenusi 00 W3ydyaeMblX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTHH — OT YIJIEBOJAOPOJIOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMN. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pasBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIEro 0oOpa3oBaHHs TEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHUsI B INpenMeTre «XuMus» 0a30BOT0 ypOBHS pPacCMaTPHBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHUECKUH MaTepuan u
(aKkToIOrMUECKHe CBECHUS O BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHw4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABISAETCS BOZMOKHOCTh OCO3HATh
3HAUCHHE TEPHOANYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX W METOJOJIOTUYECKUX TMO3UIIHH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIMA 3TOro 3aKoHa — OT 00oOIaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHN O BaKHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOWCTBAX U
MPUMCHCHHUH, a TAKKC 0 XUMHUUCCKHUX PCAKIUAX, UX CYHIHOCTH U 3aKOHOMCPHOCTAX IMPOTCKAHUA
nomonHsercs B Kypcax 10 um 11 KkjaccoB »leMEHTaMH  COJEpXKaHMs, HMEIOIIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMaHHIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ pojib B IO3HABATENBHOM H
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAKEHHS K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUCHTHUPOBATLCS B 06H1€CTB€HHO N JIMYHOCTHO 3HAYMMBIX npo6neMaX, CBA3aHHBIX C XHMHeﬁ,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
HHTCJUICKTYAJIBHBIX W OKCIICPUMCHTAJIBHBIX HCCICIOBATCIIbCKUX 3a/ay. B HEJIOM COACPIKAHUC
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBHI JIJIsI TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYEeCKOr0 MUpPa, 00YCIOBICHHOCTb CBOWCTB
BEILIECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh ITPUPOHBIX SIBICHHUM MyTEM dKCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUN MEXKIy HOBBIMH (aKkTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOIsieM, a Takke MpodieM cOepexeHHs
HHEPTEeTUYECKUX PECYPCOB, CHIPHsI, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B mnnane pemieHus 3aad BOCIMTAHUS, Pa3BUTHS M COLMATU3ANUU OOYYArOMIUXCS
MPUHATBIE NPOrPaMMON MO XHMHHU IMOAXOJbl K ONPENEIICHUIO COJIEPXKAHUS U IOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX ACHCTBUN, WMEIOIINX
0a30BoOe 3HaUEHUE I PA3IUYHBIX BHJIOB JEATEILHOCTH: pElIeHUs MpolieM, MOUCKa, aHaau3a u



0o0paboTku uH(pOpPMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEIOBATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B ITO3HAHUHM XHMHH.

B nmpaxTuke npenogaBaHus XMMHUU Kak Ha ypOBHE OCHOBHOI'O 0OILIEro o0pa3oBaHMsl, Tak U
Ha ypOBHE cpelHero ooOmero oOpa3oBaHUs, IpU  ONPEACICHUU  COAEPKATEIbHOU
XapaKTEpUCTUKU LeJIed M3y4eHHs IpeAMeTa HalpaBICHUEM IEPBOCTEINEHHOW 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMHUPOBAHME OCHOB XHMMHUYECKOM HAyku Kak o0jactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKAa M KaK OJHOI0 U3
KOMIIOHEHTOB MHpPOBOH KyibTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW TMOAXOA K
OIIPECIICHUIO LIEIeH N3YUYEeHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorjacHO JaHHOW TOYKE 3pEHUS TJABHBIMHU IEIISIMU W3YUeHHs NpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

(bopMHpPOBaHHE CHCTEMbl XMMHUYECKHX 3HAHUN KaK BaKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOMl JeKaT KIIOYEBbIE MOHATHS, (yHIaMEHTaIbHbIE
3aKOHBI W TEOPHH XUMHH, OCBOCHHE S3bIKA HAYKH, yCBOCHHE M TIOHMMaHUE CYIIHOCTH
JOCTYMHBIX OOOOIIeHUII MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPHEH HX
Pa3BHUTHS U CTAaHOBIICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUN O HAYYHBIX METOJaX I[MO3HAHUS BEIIECTB W
XUMHUYECKHX pPEeaKInid, HEOOXOJUMBIX Il MPUOOPETCHUS YMEHUW OPHCHTHPOBATHCS B MHPE
BCIIECTB M XHWMHYECKHX SBIICHUM, HMEIOIIMX MECTO B MPUPOJE, B MPAKTHYCCKON U
IMOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHMEM M OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJIIOICHUEM TIPABUII 0€3011aCHOT0 0OpaIlleHs C BEIIECTBAMH.

Hapsiny ¢ atum, copepxartenbHasi XapaKTepUCTUKA IIeJIed W 3a/a4 U3Y4YeHHs MpeaMeTa B
porpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpemHero obmiero ooOpaszoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOoYTeHUE TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OO0ydyeHus,
OpPUEHTHPOBAHHOW Ha TOJATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHUS 3HAHUN M MPUMEHEHUS UX B PEATbHOW JKU3HU JUTSI PEIICHHUS
MPAKTUYECKHX 3a7au.

B cBf3M ¢ A3TUM Mpu H3yYEHUH MpeaMera «XUMHUsS» JOMUHHUPYIOIIEe 3HAYEHUeE
MpUOOpETAIOT TaKKE IENIU U 3a/1auH, KaK:

aaarTanusa 06y11a}01111/1x051 K YCIOBUSM JAUHaAMHUYHO Pa3sBUBAIOIICTOCA MHpa,
dbopMHUpPOBaHNE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3oOBaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
KN3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BEIIECTBAMU U NX IPUMCHCHHUEM

dbopMupoBaHue y OOydYalOIIMXCSl KIIOUEBBIX HABBIKOB (KIJIOYEBBIX KOMIIETEHILIUN),
UMEIOIIMX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMUHBIX BUIOB JIEATEIBLHOCTH: peLIeHUs MpolieM,
MOWCKA, aHanmm3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX [UIsi TPUOOPETEHHUs OIbITa
JEATEIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IO3HAHUU XUMHH, a TAK)KE AJIS OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30M1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

Pa3BUTHUEC NTO3HABATCJIBHBIX HUHTCPCCOB, MHTCIIICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
06y‘{aIOH.II/IXCSIZ CIIOCOOHOCTH CaMOCTOSTEIbHO HpI/I06p6TaTL HOBBIC 3HaHHUA 110 XHMHH B



COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKa U aHaJu3a yueOHON U HayYyHO-TIONMYJIpHON HH(OPMALIUKU XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U PA3BUTHE Y 00YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, MPY IJIAHUPOBAHUU U NIPOBEICHUN XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOYyYarommxcs YOSKIEHHOCTH B TYMAHUCTHYECKON HAIPABICHHOCTH
XUMUHM, €€ BaXHOW pONIM B  pEIIEHWH TJI00aNbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3/7I0POBBIO, & TAK)KE MPUOOPETEHUSI OIBITA MUCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
rPAMOTHBIX PELICHUH B CUTYyalUAX, CBI3AHHBIX C XUMHUYECKUMU SIBJIICHUSMH.

B yuebHoM mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «XuMHsS» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO01ee 4nCIO 4acoB, OTBEACHHBIX IJIS M3y4EHHUS XUMHUHU, Ha 0a30BOM YPOBHE CPETHETO
obmero oopazoBanusi, cocraBisier 68 yacos: B 10 kmacce — 34 yaca
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11  Crpoenue aromos. [leproaudeckuii 3axkon u [leproauueckas cuctema
XUMHYECKUX 3eMeHToB J. 1. MeHaeneeBa

1.2 Crpoenue BemectBa. MHOrooOpasue BeIecTB

13 Xumuueckue peaxkiuu

Uroro no pazneny

Pa3nea 2. Heopranuyeckasi xumusi

2.1  Meramib

2.2 Hemertasuisl

2.3  CBs3b HCOPraHMYECKUX U OPTaHMYECKUX BEIIECTB
Uroro no pazneny

Paznen 3. Xumus v :Ku3Hb

3.1 Xumus u )KU3Hb

Hroro no pazneny

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME

KommuecTBo dacos DnexTpoHHbIe (TUPPOBHIC)

Bcero  KonTponbHbIE IpaxTrueckue 00pa3oBaTebHEIE PECYPCEl
paboTheI paboThI
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