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HosicHuTeILHAS 3aIUCKA
HopmatuBHo-nipaBoBasi 0a3a

®denepanbHbIii 3akoH Poccutickoit @eneparun ot 29 nexadbps 2012 r. Ne 279-d3 «O6 obpazoanuu B Poccuiickoit
denepanun»

denepanbHbIi rOCY1apCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT CPEAHETO O0LIEro 00pa30BaHMs, YTBEPKAEHHBIN MPUKA30M
MunuctepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 (¢ UBMEHEHUSIMU U TOTIOJTHECHUSIMH )

[IpumepHast ocHOBHast 00pa3oBaTesibHas MporpaMma cpeHero ooiero oopazoBanus (ogo0peHa pemieHueM GeaepaibHOro
y4eOHO-METOIMUECKOTO 00beAMHEHHUS 110 00111eMy 0Opa3oBaHuto (mpoTokoa ot 12 mas 2016 1. Ne 2/16).

OOII COO (®I'0OC) I'BOY COII Ne4 r.o.Yanaepck
Vuebuslii tuiad ' BOY COIL Ne4 r.o.YarmaeBck

[Tpuka3z MunuctepcTBa o6pa3zoBanus U Hayku Poccuiickoit @eaepanuu ot 31 mapta 2014 1. Ne 253 «OO0 yTBepkIeHun
deaeparbHOTO TIepedHs YIeOHHMKOB, pEKOMEHIYEMBIX K HCIIOIB30BAHUIO TIPH PEATH3aIli UMEIOIIHNX TOCY1apCTBEHHYIO
aKKpeIUTaIuio 00pa3oBaTeIbHBIX IPOrPAMM HAYaJILHOTO OOIIEro, OCHOBHOTO 00IIIET0, CPEAHETO O0IIEro 00pa3oBaHUs.

[Tpuxa3z Munnpocsemieans Poccun ot 28.12.2018 Ne 345 « O denepanpHOM niepedHe y9eOHUKOB, peKOMEHIYEMBbIX K
MCIIOJIb30BAaHUIO MIPH PEATU3AINH UMEIOITNX TOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX MPOTPaMM HaYaIbHOTO
00111eT0, OCHOBHOT'O 00IIIET0, CPETHEr000111ero 00pa3oBaHus

[Ipuka3z Munnpocsemenus Poccun Ne 233 ot 08.05.2019 r. «O BHeceHHH U3MEHEHUI B MpUKa3 MUHIPOCBEILIEHUS
Poccun Ne 345 ot 28.12.2018 r.»

[Tpuka3z MunucrepcTBa o6pazoBanus u Hayku Poccutickoit @enepannu ot 09.06. 2016 r. Ne 699 «O06 yTBepK1€HUN
MepeyHsl OpraHu3alMii, OCYIIECTBISIONINX BBITYCK Y4€OHBIX MOCOOHI, KOTOPBIE JOMYCKAIOTCS K UCIIOIb30BaHUIO MPU
peann3alyy UMEIOIIUX TOCYTAPCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTeNIbHBIX MPOTPaMM HayalbHOTO OOIIETr0, OCHOBHOTO
00111eT0, CpeTHero 00111er0 00pa30BaHUsD)



[Ipuka3z MunuctepcTBa o6pazoBanus u Hayku Poccuiickoit @eaepannu Ne 986 ot 4.10.2010 r. «O6 yTBEep>KIeHUU
benepanbHbIX TPEOOBAHUM K 00pa30BaTEIbHBIM YUPEKICHUSIM B YACTH MUHUMAJILHOM OCHAIIIEHHOCTH Y4eOHOr0 mpoiiecca
1 000pyI0BaHUS yUEOHBIX TTOMEIICHUI

[Tonoxxenue o popmax, MEPUOTUIHOCTH U TIOPSJIKE TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 1 MTPOMEXKYTOUHON aTTeCTalluu
yuanuxcsas ['BOY COII Ne4 r.o.YanaeBck

VY4eOHHK 10 MpeIMETY, 10 KOTOPOMY cOocTaBiieHa paboyas mporpamma ( roj uznanus He padee 2016 r.)



I[Inanupyembie pe3yabTaThl

Pemenue 3amad 3aHUMaeT B XMMHYECKOM OOpa30BaHMM Ba)XHOE MECTO, TaK Kak 3TO OAMH U3 NPHUEMOB OOyYEHHS,
MOCPEJICTBOM KOTOpPOro obecrneunBaeTcss Oojee TIyOOKOEe U TMOJHOE YCBOCHHUE Y4YeOHOro Marepualia Mo Xumuu. YToOsbl
HAYYUTbCS XUMHH, U3yUYE€HHUE TEOPETHUECKOr0 MaTepHalia OJDKHO COYETAaThCs C CUCTEMAaTUYECKUM HCIOIb30BaHUEM pELICHUS
pa3IMYHbIX 337a4. B IKOJIBHON porpaMme CyIIeCTBYET AMU30UYECKOE BKIIOYEHUE PACUETHBIX 33/1a4 B CTPYKTYPY YpOKa, 4TO
CHWKAET JUJAKTUYECKYIO POJIb KOJUYECTBEHHBIX 3aKOHOMEPHOCTEHN, U MOXKET MPUBECTU K MOBEPXHOCTHBIM IMPEICTABICHUSIM
oOy4Jaronmxcst 0 XMMU3ME IIPOLECCOB B MpUpoie, TexHUKe. CO3HATENBHOE U3yYEHHE OCHOB XUMHUH HEMBICITUMO 0€3 MOHUMaHUs
KOJIMYECTBEHHOM CTOPOHBI XUMHUYECKHUX MPOLIECCOB.

[enbro 3neKTUBHOTO Kypca «PerieHre pacueTHbIX 3a7a4 10 XMMUW» SBJISETCS pa3BUTHE YMEHUN Y 00YyYalOLIUXCs pelaTh
pacyeTHbIE U SKCIIEPUMEHTANbHBIC 3a/1a4y, pa3BUTUE OOLIUX MHTEJUIEKTYyaJIbHBIX YMEHHI, @ UMEHHO: JIOTUYECKOTO MBILICHHUS,
YMEHHUI aHaJIU3UpPOBATh, KOHKPETU3UPOBATh, 0000I1aTh, MPUMEHSATH MPUEMbl CPaBHEHUS, PAa3BUTHE TBOPUYECKOTO MBIIUICHHUSI.
[Ipu pemeHun 3agad OCYIIECTBISETCS OCO3HAHHWE OOYyYaroIIMMHCS CBOEH COOCTBEHHOM JEATENbHOCTH, OOecreueHue
CaMOCTOSITEJIbHOCTH M aKTUBHOCTH 00YYarOIIUXCsl, TOCTH)KEHUE MPOYHOCTH 3HAHUM ¥ YMEHUN MIPUMEHSTD MOJTyYCHHBIC 3HAHUS B
HECTaHJAPTHBIX, TBOPUECKUX 3aJaHUAX. Takke y JEeTell BOCIUTHIBACTCS TPYAOTIIO0HE, IENeyCTPEeMIIEHHOCTh, Pa3BUBACTCS
YyBCTBO OTBETCTBEHHOCTH, YINOPCTBO W HAaCTOMYMBOCTh B JIOCTH)KEHMM IIOCTABJIICHHOM Lenu. B mpormecce pemeHus 3aaad
peanu3yroTCs MEXIPEAMETHbIE CBS3M, MOKA3bIBAIOLIUME EIWHCTBO MPUPOABI, YTO MO3BOJSET Pa3BUBAaTh MUPOBO33PEHUE
oOyuaroruxcsi. BeimoaHeHue 3a1a4 pacmupsieT Kpyro3op 00y4yaromuxcs, O3BOJISIET YCTAaHABIMBATD CBSI3M MEXKIY SBICHUSIMH,
MEXIy MPUYMHOW U CIIEICTBUEM, PA3BUBAET YMEHUE MBICIUTh JOTMYECKH, BOCIUTHIBAET BOJIO K MPEOJIOJCHUIO TPYAHOCTEH.
YMeHue pemath 3a7auu, sIBISIETCS OAHUM U3 TTOKa3aTesield YPOBHS Pa3BUTHS XUMUYECKOTO MBIIUICHHUS] 00y4YarouuXcsi, TITyOHHbI
YCBOEHUSI UMHU y4eOHOTO MaTepHaia.

JlanHas mporpamMma TmpeaHasHadyeHa s oOydaroniuxcs 10 kmacca, paccuntaHa Ha 34 4yaca. DJEKTUBHBIA Kypc
MPEACTABICH B BUJAE MPAKTUKyMa, KOTOPBIN MO3BOJUT BOCIOJHHUTH MPOOENbl B 3HAHUAX YYAIIMXCA MO BOMPOCAM PEIIEHUs
pacyeTHBIX 3a7]a4 Pa3HbIX TUIIOB U MMO3BOJUT HAYaTh LIEJICHANPABIECHHYIO OATOTOBKY K C/1au€ UTOTOBOT0 AK3aMEHa M0 XUMUHU.

OCHOBHBIM TpeOOBaHHEM K COCTaBJIEHUIO WM OTOOpPY 3aj]ay SBISETCA HMX XHMHUYECKOE COJEp)KaHHue, YETKOCTh
(hOpPMYTUPOBKH U JIOCTYITHOCTH YCJIOBHS 33]]a4H, UCITIOIH30BAHNE B YCIIOBUH 337a491 CBEJICHUN MPAKTUYECKOTO XapaKkTepa.

YMeHue pemarh 3aaud pa3BUBACTCS B MpoOIlecce OOyUeHHs, U Pa3BUBATh 3TO YMEHHE MOKHO TOJIBKO OJHHM ITyTEM -
MIOCTOSIHHO, CUCTEMAaTUYECKH pelias 3aauH.

[TpogomxurensHOCTD Kypea - 1 rog. @opma 3aHATUN ypouHasi, BKIIOYAET B c€0sl MHIUBUIYaIbHYIO U TPYIIOBYIO PAOOTHI.



Kaxnplil paznen mporpaMMbl 3aKaHYMBAETCS 3aJaHUSMH KOHTPOJUPYIOIIETO XapaKTepa, Ha KOTOPOM Yy4alluecsi CMOTYT
IPOBEPUTH CBOU CHUJIbI, CAMOPEATU30BATHCS U CAMOYTBEPAUTHCS MPU BHITTOJIHEHUH 3a1aHU.

Conep:xanue padodeil NporpamMmmbl 3JIEKTUBHOTO Kypca «PenreHue pacyeTHbIxX 3a7a4 mo xumum» s 10 kiacca

Hacrosimias mporpamma siBiiieTcsl aBTOPCKOM, OHa COCTaBlieHA C Y4€TOM Te€X 3HaHUM, YMEHUI U HaBBIKOB, KOTOPBIMH
BJIQJICIOT YyYallMecs K MOMEHTY OKOHYaHHUSI OCHOBHOM WIKOJIbI. AKTYaJIbHOCTh JaHHOTO Kypca OOyCJIOBJIEHa TEM, 4YTO B
MporpaMmax OCHOBHOM M MOJHOM CpEIHEH IIKOJ HEe OTBOAUTCS JOMOJIHHUTEIBHOE BpEeMsl Ha pPEIICHHUE 3ajlay, B TO K€ BpeMs
YMEHHE peliaTh 3aJlauu SBISCTCS YHUBEPCAIBHBIM U MOXKET ObITh UCIIOJIB30BAHO 00YYaIOIMIMMUCS HE TOJBKO Ha YPOKaX XUMUHU,
HO W TIPU PEIICHUH 3a]1a4y IO MaTEMaTUKe U (PU3HUKeE.



Y4eOHo-TeMaTH4ecKoe IJIAHNPOBaHME YJIEKTUBHOI0 Kypca «PeleHne pacueTHsIX 3a1a4 o xumum» 1 10 kiacca

Ne KomnuectBo | B Tom dopMUpyEMBbIC
n/n Tema 4acoB Ha qyucie: | 3HaHWUS U YMEHUs
U3y4YeHUE yuaiuxcsy/
TEMBI KOMITCTCHITHH
(cormacHo
CTaHIaApPTy
00pa3oBaHusl)
Ypoku | JlaGopaTtopHble,
MPAKTUICCKUC
paboThI
1 | Pacuersl o 2 2 Yuammecs:i J0JIKHBI 3HATh: XUMUYECKYI) CUMBONUKY:

dbopmynam
XUMHYECKUAX
BEIIICCTB

3HAKM XUMHUYECKHUX DJIEMEHTOB, (HOPMYJIbl XMUMHYECKUX
BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKLUN;
SaQiICHelWue XUMUYECKUe NOHAMUA. XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEJIbHbIE aTOMHAS U
MOJICKYJISIpHAs  MAacChl, HOH, XHMHUYECKas CBS3b,
BEILIECTBO, KJIacCU(PUKAIIMS BEIIECTB, MOJIb, MOJISIpHASI
Macca, MOJSIpHBIM  00beM, XHMHUYECKas  peakius,
KJaccupuUKalus peakiui, SJIEKTPOJIUT U HEIJIEKTPOJIUT,
AJEKTPOJIUTHYECKAS  JUCCOLMALMSA,  OKHUCIUTEIb U
BOCCTAaHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHHUE;
OCHOGHblE 3AKOHbl XUMUU: COXPAHEHUS MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, NEPUOANYECKUN 3aKOH;

Yyuamuecst AOJIKHBI YMETh: onpeoensamsp: COCTaB
BEIIIECTB 10 UX (popMyliaM, MPUHAJICKHOCTh BEIIECTB K
ONPEAEIECHHOMY KJIACCY COCIUHEHUM, TUIIBI XUMHUYECKUX
pPEaKINil, BAJIECHTHOCTh U CTEIEHb OKWCIICHUS JJIEMEHTA B




COCIMHEHUSX, TUI XHMHUYECKOW CBSI3U B COCIUHECHMSIX,
BO3MOKHOCTh MPOTEKAHUSI peaKIMil HOHHOTO 0OMEHa;
cocmaenams. POPMYIJIbI  HEOPTaHUUYECKUX COCAMHEHUIM
M3YYEHHBIX KJIACCOB; CXEMbI CTPOEHUSI aTOMOB IepBbix 20
3JEMEHTOB Tmepuoandeckor cucremsl [[.M.MeHnneneesa;
YpaBHEHUS] XUMUYECKUX PEAKIU;

oOpawiamsca ¢ XMMUYECKOW MOCYAOW M J1a0OpaTOpHBIM
000py10BaHUEM;

pacnosnaeams ONBIMHBIM RNYMeM: KUCIOPOJA, BOAOPOI,
YIJIEKUCTIBIN Ta3, aMMHUAK; PacTBOPhI KUCJIOT U IIEIOYEH,
XJIOpUI-, Cylb(daT-, KapOOHAT-NUOHBI;

6bIYUCIAMB: MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA IO
dbopmyse CoelMHEHHs; MAcCCOBYIO JOJII0O BEIIECTBA B
pacTBOpPE; KOJMYECTBO BEIIECTBA, O0OBEM WJIM Maccy IO
KOJIMYECTBY BEIIECTBA, 00bEMY HJIM MacCe PEareHTOB WM
MPOAYKTOB PEaKIIHH;

HCIOJIb30BATh NPHOOpPETEeHHbIE 3HAHMS W YMEHHUS B
NPAKTHYECKON  [eATEeJbHOCTH M  IOBCEJIHEBHOM
SKM3HM J1JIST:

0e301acHOro o0palieHus ¢ BeleCTBAMHU U MaTepraiaMu;
AKOJIOTMYECKH TPaMOTHOTO TIOBEICHUS B OKpYXKarollei
cpene;

OIICHKH BJIUSHUSI XUMUYECKOTO 3arpsi3HEHUS OKPYKaIoIIei
Cpe/bl Ha OPTaHU3M YEJIOBEKa;

KPUTUYECKONW OIEHKM HWH(OpMaluu O  BEecTBax,
UCITIOJIb3yEMBIX B OBITY;

MPUTOTOBJICHUS] PACTBOPOB 3aJIaHHOW KOHIIEHTPAIUU.

Pemenue 3anau,




CBSI3aHHBIX C
pacTBOpaMu
BEIIECTB

Pemienne
pacUeTHBIX 3a]1a4 C
HUCIOJIb30BAaHUEM
YpaBHEHHUS
peaKunmn

Pacuyétrl 110
TEPMOXUMHUYECKUM
YPaBHCHUSM

Pemienue
pacUeTHBIX 3aJ1a4 C
HCIOJIb30BAHUEM
ypaBHEHUS
peakuuu u
MIOHATHUS
«MaccoBast I0JIs9»

BoiBog hopmyn
XUMHAYECKHAX
COCJIMHCHU I
Pa3IMIHBIMH
crocodoaMu

Pemenune
KOMILJIEKCHBIX
3a7a4 u
YIPaXXHEHUH 110
pasaenaM XUMUU




KanennapHo-teMaTn4yeckoe mJIaHUPOBAHME 3JIEKTUBHOI0 Kypca
«PemieHue pacyeTHbIxX 3aa4 no xumum» i 10 kiaacca

Ne Ne Ne Tema ypoka [Inannpyemas | PakTudeckas OKCIIEpUMEHT,
ypoOKa | TEMHBI | YpOKa nata naTta MaTepUaibHO-
/11 B MIPOBEICHUS MIPOBEICHUS TEXHUYECKOE
TeMe ypoka ypoka OCHAII[EHUE YPOKa
1. Pacuersl no ¢gopmysiaMm XuMHYECKUX
BeLIECTB
1. 1. | OTHOCcHTENIBbHAS TITIOTHOCTH T'a30B.
2. 2. MaccoBast J0JIs1 DJIEMEHTOB B BEIIIECTBE.
2. Pemenne 3aga4, CBA3aHHBIX ¢ pACTBOPaMH
BelleCTB
3. 1. | CnocoObl BEIpaKEHHUSI COCTaBa pacTBOPOB,
MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA,
MOJISIpHAsI KOHIICHTPAITHSL.
4, 2. | MaccoBas 10151 pacCTBOPEHHOTO BEIIECTBA
5. 3. 3ajaun, CBSI3aHHbBIC C BHIIAPHMBAHUEM BOJIbI
13 pacTBOpa ¢ 00pa30BaHUEM pacTBOpa C
HOBOM MaCCOBOM JI0JIEW paCTBOPEHHOTO
BEIIIECTRA.
6. 4. | 3amauun, CBA3aHHBIE CO CMEIIMBAHUEM

pactBopoB. «IIpaBuio kpecray, wiu




«xBagpat [lupconay.

3amauu, CBA3aHHBIE CO CMEIIMBAHUEM
pactBopoB. «IIpaBuio kpecray, uiu
«kBagpat [Iupconay. 3akpernueHue

Pemenue PaCY€THBIX 3a1a4 C
HUCIIOJb30BAHUEM YPABHCHUS PCAaKIINHU

HaXO)I(IleHI/Ie MacCCHI B€IIICCTBA I10
HN3BCCTHOMY KOJIHMYCCTBY BCIICCTBA OAHOI'O
N3 BCTYIIMBIINX B PCAKITUIO UJIN
IMOJIYy4aromunuxcsa BCHICCTB.

Haxoxnenue 06bEMa ra3a 1o u3BECTHOMY
KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYITUBIIUX B PEAKIIMIO WU TTOTYYAIOIINXCS
BEIIIECTB.

10.

Haxosxnenue Maccel BelecTBa Wil 00bEMa
rasa o U3B€CTHOMY KOJIMYECTBY BEIIECTBA
OJIHOTO W3 BCTYNUBIIMNX B PEAKIIUIO UITN
MOJTYYAIOIINXCST BEIIECTB. 3AKPEILICHUE.

11.

CooTtHomieHne 00bEMOB U MACChI Ta30B MPHU
XUMHUYECKUX PEAKITUSX.

12.

CooTtHomeHrne 00bEMOB U MACChI Ta30B MPHU
XUMUYECKUX PEAKIUIX. 3aKperyIcHHE.

13.

Brrunciienre macchl IpoOIyKTa peaKklnu,
€CJIM U3BECTHBI MACChl UCXO/IHBIX BEILECTB,
OJIHO M3 KOTOPBIX B3ATO B U30BITKE.

14.

BrruncieHne Macchbl IpOayKTa peaKkuuu,
€CJIM U3BECTHBI MACChl UCXO/IHBIX BEILECTB,
OJIHO M3 KOTOPBIX B3SITO B U30BITKE.




3akperuieHue.

Pacuérnl no TEPMOXUMHUYECKUM
YPaBHEHUSIM

15..

Pac4dérsl o TEPMOXHUMHUYECKUM
YPAaBHEHUSIM.

16.

Pacuéthl 10 TEPMOXUMUYECKUM YPABHEHUSIM.
3aKperieHue.

Pemienue pacuYeTHbIX 3aga4 c
HCI0JIb30BAHMEM YPABHEHHSI peakuuu H
MOHATHSA «MAaCCOBasl 10JI51»

17.

BrruuciaeHnue Macchl MpoyKTa peakiuu,
€CJIY JJ1s1 He€ B3SIT PACTBOP C ONPEACIEHHON
MacCOBOH JI0JIeH UCXOJHOTO BEIIECTBA.

18.

Boluncnenre Mmacchbl MPOIyKTa peakluu,
€CJIU JJIsI HEE B3ST PACTBOP C ONMPEAEIEHHON
MacCCOBOH J0JIeil UCXOTHOTI'O BEIIECTBA.
3aKpernyieHue

19.

Brruncnenne macchl NpOJIYyKTa PEakUUH 10
Macce HCXOIHOTO BEIIECTBA, COAEPXKAIIETO

OTpeIeIEHHYI0 MacCOBYIO JIOJIIO TIpUMecH (B
%).

20.

BbruncieHre Macchl MPOJIYKTa PEaKIHU 10
Macce HMCXOJHOTO BEHISCTBA, COJEPIKAIIero
OIPEICIIEHHYI0 MAaCCOBYIO JOJO puMecH ( B
%). 3aKkperuieHne

21.

Brruncnenue MmaccoBoM JOJIU BbIXOJA
MPOJIYKTa PEAKIIMHU OT TEOPETUUYECKU
BO3MO>KHOT'O




22,

Brraucnenue maccoBou JOJIM BBIXOJa
MMpOoAYKTA pCaKIIUU OT TCOPCTUICCKHU
BO3MOKHOI'O. 3aKp€HJIeHI/I€

23.

Brruncienue 00EMHOM JOJIU BBIX0/1a
MPOAYKTA PEAKIIUU OT TEOPETUUECKU
BO3MOKHOTO

24,

Brruncinenue o0LEMHOI 10U BBIXOA
MPOAYKTA PEAKIIMU OT TEOPETUUECKU
BO3MOYKHOTO. 3aKpPETUICHUE

25.

Brrunciienne MaccoBor 1 00BEMHON JI0IU
BBIXOJIa TPOAYKTA PEAKIIMU OT TEOPETUUECCKHU
BO3MOYKHOTO 3aKpEIUICHHUE.

BriBoa opmyJ1 XMMUYECKHX COCAUHEHU A
Pa3JIMYHBIMU CIIOCO0AMU

26.

OmnpeneneHue MOJEKyISIpHOM (hOpPMYJIIBI Ta3a
110 €r0 OTHOCUTEIBHOUN MIIOTHOCTHU

27

OmnpeneneHue MOJEKyIsIpHOM (hOpPMYJIIBI Ta3a
M0 €r0 OTHOCUTEIBHOM MIIOTHOCTH.
AnreOpandeckuii crioco0 perieHusl

28.

Omnpenenenne MOJICKYJISIPHOUN (OPMYJIBI Ta3a
M0 €r0 OTHOCUTEIBHOMN TIJIOTHOCTH.
3akperuieHue

29.

Onpenenenue MOJIEKYJISIPHON PopMYyJIbI
BELIECTBA 10 IPOAYKTaM €0 CTOPaHusl.

30.

Onpenenenue MOJIEKYJISIPHON POpMYIIbI
BEILECTBA 0 MPOJAYKTaM €ro CropaHusi.
3aKkpernieHue.

31.

Omnpenenenne MOJICKYJISIPHON (GOPMYIIbI




BEIIECTBA PA3IUYHBIMH CIIOCOOAMH.
O06001IeHNEe

Pemenne KOMILUIEKCHBIX 32124 1
ylpaKHeHHW 10 pa3iejaM XUMHHU

32. Pernrenne KOMIUIEKCHBIX 33724 U
YIPaXXHEHUN 110 HEOPTaHUYECKON XUMUHN
33. Pemrenne KOMIIEKCHBIX 3a1a4 U
yIpaKHEHUH 110 OPTaHUYECKON XMMUMU.
34. Pemnrenne KoMIUIEKCHBIX 33724 U

ynpa}KHeHI/Iﬁ 10 aHAJIMTUYECKON XUMUH
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