1. Ilmanupyembl pe3yJabTATHI
10 xixacce

B pe3yabrare M3y4yeHus XUMHH HA 0a30BOM YPOBHE YUYEHHK HOJIZKEH
3HATH / IOHUMATh:
* gadicHellwue Xxumuyeckue NOHAmMUA. BEMECTBO, XUMUUECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE AaTOMHAs W MOJIEKYJSIpHAs MacChl, XHUMHUYECKas
CBSA3b, JJIEKTPOOTPULIATEIBHOCTb, BaJEHTHOCTb, CTEIEHb OKHUCIIEHHS, MOJIb,
MOJISIpHAas Macca, MOJIPHBI 00BEM, KaTaius, YIJIEPOIHBINM  CKEJET,
(byHKIIMOHATBHAS TPYIITA, ©30MEPHs, TOMOJIOTHS;
* OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHUsS MAaCChl BEIIECTB, IIOCTOSHCTBA
coctaBa, [lepuoanuecknii 3aK0H;
* OCHOGHble meopuu XuMuu: XVMHYECKON CBSI3U, CTPOCHUS OpPTraHHYECKUX
COCIUHCHUM;
* gadicHeliue seujecmea u Mamepuapl: CEpHas, COJIsIHasA, a30THAs U YKCyCHas
KHUCJIOTHI; IIENOYM, METaH, 3TUJICH, alleTUJIeH, OCH30J, ATAHOJ, XHUPbI, MbLIA,
IJII0OKO3a, caxapo3a, KpaxMmaji, KJeTyaTka, O€JlKH, HCKYCCTBEHHbIE U
CUHTETHYECKUE BOJIOKHA, Kay4yKH, IUIACTMACCBI.
Ymern:
® Ha3blamb: HA3bIBATh U3YUYCHHBIE BEUIECTBA 0 «TPUBUAIBHOW» HIIU
MEKTYHApOIHOW HOMEHKJIATYPE;
® 00bACHAmMY. 33aBUCHUMOCTh CBOMCTB BEIIECTB OT HX COCTaBa H
CTPOCHUS;
® Xxapaxmepu3zoeamp: OOIIME XUMUUECKUE CBOICTBA OCHOBHBIX KJIACCOB
OpraHUYEeCKUX COCAMHEHUHN; CTPOEHHWE M  XHUMHUYECKUE CBOICTBa
M3YYEHHBIX OPTaHUYECKUX COCTMHEHU;
e onpedenamsb: TPUHAIICKHOCTh BEIIECTB K PA3JIMYHBIM KJlaccam
OPTaHUYECKUX COCTUHEHUN;
® GLINOJIHAMb XUMUYECKUU  IKCHepuMenm TI0  PACIIO3HABAHUIO
BaKHEHIINX OPraHWYECKHUX BEILIECTB;
® npPosOOUmMb CAMOCTOSTEIBHBIM TOMCK XUMHUYECKOW HWH(OpMaIuu ¢
HCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB  (HAYYHO-TIOMYJISPHBIX
W3/IaHUI, KOMIIBIOTEPHBIX ©0a3 JaHHBIX pecypcoB MHTepHeTa);
MCIIOJIb30BaTh KOMITbIOTEPHBIE TEXHOJOTUH JIJIs1 00padOTKHU U Nepe1ayu
XUMUYECKON HHPOPMALIMH U €€ MIPEACTABJICHHS B pa3IMUHbIX (popmax;
HCIOJIb30BAaTh NMPUOOPETEéHHbIC 3HAHUA M YMEHHSI B NPAKTHYECKOM
e TeJIbHOCTH U MOBCEIHEBHOM KM3HU:
e s 0€30MacHOro OOpaiieHUs] C TOPIOYUMH U TOKCHYHBIMU
BEIIIECTBAMH, TAOOPATOPHBIM 000PYIOBaHUEM;
® SKOJOTMYECKH IPAMOTHOIO MOBEAEHUS B OKPY KAIOILEH cpesie
® OIEHKH BIIMSHMS XMMHUYECKOTO 3arps3HEHUs] OKPYXKalollel cpeabl Ha
OpraHu3M YeJOBeKa U APYTUE KUBbIE OPTaHU3MBIL;
® KPUTUYECKOW OIICHKH JOCTOBEPHOCTH XHUMHUYECKOW WH(POpMaIUH,
ITOCTYTIAOIIEH U3 pa3HbIX UCTOYHUKOB;



® TMIPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTpallMu B OBITY W Ha
IIPOU3BOJCTBE;

® OOBSICHEHUS] XUMUYECKUX SIBIICHUMN, TPOUCXOISIINX B PUPOJIE, OBITY U
Ha MPOU3BOJICTBE;

® ONpeAEEHUs] BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B
PAa3IMYHBIX YCIOBUAX U OLICHKU UX MOCIEACTBUAX

11 xkiacce
B pe3ynbraTe n3ydeHuss XuMUHU YUCHHUK OyIeT

3HATL/IOHUMATH

1. BaxHeilme  XMMHYECKHME  MOHATHSA:  BEIIECTBO,  OKUCIUTENIb U
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAHOBJCHHE, TEIJIOBOM 3¢ deKT
peakUMH, CKOPOCTb XHMHYECKOM peakluH, Karajau3, XHUMHYECKOe
paBHOBECHE, YIIEPOAHBIA CKENeT, (YHKIMOHAJIbHAs Tpylma, H30Mepus,
TOMOJIOTHSI.

2. OCHOBHBIE 3aKOHBl XHMMHHU: COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, IEPUOUYECKHI 3aKOH.

3. OCHOBHBIE TEOPUU XHMHUHU: XUMHUYECKOW CBS3H, CTPOCHHUS OPraHMUYECKUX

COCIIMHCHUU.
4, BaxHeiume BelecTBa 1 MaTepralbl.
YMmernb
1. Ha3piBaTh  M3y4Ye€HHBIE BEIIECTBA [0  «TPUBHAJIBHOW» WM

MEXKIYHApOJIHOU HOMEHKJIAType.

2. OnpeaensTh: BAJIGHTHOCTh W CTENICHb OKHCIICHUS XUMHUYECKHUX JJICMEHTOB,
TUI XUMHUYECKON CBA3U B COCIMHEHUAX, 3apsi] HOHA, MPUHAIJIEHKHOCTD
BEILIECTB K Pa3JIMYHbI KJIACCaM OPTaHUYECKUX COCTMHEHUMN.

3. XapakTtepuszoBaTh:  OOIIME  XWMHYECKHE  CBOWCTBA  OPraHMYECKHUX
COEIMHEHUHU;, CTPOCHUE U XUMMHUYECKHE CBOMCTBA U3YYEHHBIX OPraHUYECKUX
COEIMHEHU.

. OOBSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUSI.

. BBINONMHATP XUMHUUYECKHM HSKCIEPUMEHT I10 PACHO3HABAHUIO BAXKHEHIINX
OPTraHUYECKUX BEILIECTB.

6. [IpoBOINTE: CaMOCTOSTENBHBIM TMOWCK XHUMHYECKOH HWHOOpPMalUK ¢
UCIIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISPHBIX WU3IaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB UHTepHET).

7. Ucrionp30BaTh KOMIBIOTEPHBIE TEXHOJOTUM I OOpabOTKH W Tepeaadu
XUMUYECKON MH(GOPMAIIUU U €€ TIPEJICTABICHUS B PA3JIMUHBIX hopMax.

8. Ucnonb30BaTh MNPUOOpPETEHHBIE 3HAHUS M YMEHHS B MPAKTUYECKOU
NESATEIbHOCTH U TTOBCETHEBHOM KU3HMU.

9. OOBACHATD XMMUYECKUX SIBJICHUM, MPOUCXOASAIIMX B MPHUPOAE, OBITY U Ha
IPOU3BOJICTBE:
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ONpCACIICHNA BO3MOXHOCTHU IIPOTCKAHUA XHWUMHWYCCKUX npeBpameHHﬁ B
Pa3JINYHbIX YCIOBUAX U OLICHKH HUX HOCHCHCTBHﬁ.

2. COAEP KAHUE YUYEBHOI'O INIPEJMETA
10 xnacce

Oprannyeckas xumus (30 4)

[IpenMer oprannueckoil XUMUU. THIIBI XUMAYECKUX CBSI3€M B MOJIEKYJIAX.
OcHoBHBIE MOJIOKEHUSI TEOPUHU  CTPOCHUS  OPraHUYECKUX  BEIIECTB.
['omonoruueckuii  psana, romonoru. Krnaccudukanmss u  HOMEHKiIaTypa
OPraHUYECKUX COCIMHEHUU. YTIEepOaHbIN ckeneT. Panukansl. OyHKIHOHAIBHBIE
rpynnbl.  CTpykTypHasi wu3omepusi. [IpupoaHblii HCTOYHHMK YTJIEBOJIOPOJIOB-
MPUPOAHBINA Ta3. YTIIEBOAOPObL: AJKaHbI, aJKEHbl W JWCHBI, aJTKUHBI, APCHBI.
XUMHUUYECKHE CBOWCTBA YIJIEBOIOPOAOB.

[IpupoHbie HICTOYHUKHU YTIAECBOAOPOIOB: HEPTH U MPUPOJIHBIN Ta3.

Kucnopoaconepsaiipe CO€IUHEHHS: OJHO - U MHOTOATOMHBIE CIIHPTHI,
dbeHou, anpaeruibl, OJHOOCHOBHBIC KapOOHOBBIE KHCJIOTHI, CIOXKHBIE (PUPHI,
YKUPBI, YIIIEBOA; XMMUYECKUE CBOMCTBA TAHHBIX COCAUHEHUM.

A3oTcoiepKalue  COCIMHEHMs: aMHUHBI, aMUHOKHUCJIOTBHI,  OEJIKH;
XUMHMYECKUE CBOMCTBA. |'eHeTHuYecKasl CBs3b MEXKIY KijaccaMHh OpPraHUYECKHX
BEILIECTB.

[Tomumepsl: IacTMacchl, KaydyKH, BOJIOKHA.

Jemoncmpayuu.

[IpumMepbl yriaeBoOpOIOB B pa3HbIX arperaTHbIX COCTOSHUSX (MpONaH -
OyTaHOBas CMeCh B 3aXKUTaJIKe, OEH3MH, napaduH, achanbt).

[Tonydenue 3TuEeHA U allETUIIEHA.

KauecTBeHHBIE peakliy Ha KPATHBIE CBA3U.

Jlabopamopnuvie onvimol.

3HaKOMCTBO C OOpa3llaMH IJIACTMACC, BOJIOKOH M KaydykoB (paboTa ¢
KOJIJICKIUSIMU ).

3HaKOMCTBO ¢ 00OpasliaMy MPUPOJHBIX YTJIEBOJOPOJIOB U MPOJYKTAMU HX
nepepadoTku (padoTa ¢ KOJJIECKIIUSIMHU).

3HAKOMCTBO C 00pa3llaMH MHUIIEBbIX, KOCMETHYECKUX OUOJIOTHUECKUX H
MEIUIMHCKHUX 30JIEU U TejIeH.

N3roroBnieHne Moenen MOJIEKYJl OpPraHUYECKUX COETMHEHUN.

OOGHapyxeHue HenpeaeIbHbIX COCTUHEHUN B KUJIKUX HEPTENPOAYKTaX U
pactuTenbHOM Maciie. KauecTBeHHbIE peaklMU Ha albACTUbl, MHOTOATOMHBIC
CIIUPTHI, Kpaxmas v OeKH.

IIpakTHyeckune 3aHATHSA.

Nnentudukanus opraHu4ecKux COeTUHEHUN.

Pacrnio3naBanue miactMacc 1 BOJIOKOH.

Xumusi v :KM3Hb (6 4)

Xumust u 3710poBbe. JlekapcTBa, (epMeHTHI, BUTAMUHBI, TOPMOHBI,
MUHEpaiabHbie BOABI. [IpobieMbl, CBSI3aHHBIE C MPUMEHEHHUEM JIEKAPCTBEHHBIX
MpenapaTos.

XuMHusl B MOBCEAHEBHOW KWU3HU. Moromme W YUCTAIIUE CPEACTBA.



[IpaBuna Ge3omacHoO# pabOTHI CO cCpencTBaMu OBITOBON XWMUHU. beITOBas
XUMUYECKasi FPAMOTHOCTb.
XHUMHUYECKOE 3arpsi3HEHHE OKPY>KAIOIIEH Cpe/bl U €ro MOCIEeACTBUS.
Jlemoncmpayuu.
OOpa3s1ibl TEKapCTBEHHBIX MPENnapaToB U BATAMUHOB.
OO0pasipl CpeACTB TUTUEHBI U KOCMETHKHU.
Jlabopamopnwie onvimel.
3HaKOMCTBO C OOpa3laMu  JIEKapCTBEHHBIX  IPENapaToB  JIOMAIHEH
MEIUIMHCKOW alTEYKHU.
3HaKOMCTBO ¢ oOpa3lamMH MOIOIIMX M YUCTAIUMX Cpeacts. M3ydyeHue
MHCTPYKIIMI 10 UX COCTaBY U MPUMEHEHUIO.
11 kaace
Crtpoenue aTtoma (5 yacos)

Anpo u 2neKTpoHHAs O000J0YKa. DJEKTPOHBI, NPOTOHBI M HEUTPOHHBI.
Mukpomup u makpomup. [yanus3m yacTull MUKpoMHUpa. BaneHTHBIE AIEKTPOHBI.
BaneHTHble BO3MOXHOCTM AaTOMOB XHMHMUYECKHUX 3JIEMEHTOB, OOYCIIOBJIECHHbIE
YUCJIIOM HECHAPEHHBIX JJEKTPOHOB. (CpaBHEHHWE IIOHATUN «BAJEHTHOCTb» U
«CTENCHb OKUCICHUS. OJHepreTmdeckue ypoBHH, opoOutamu (S, p,d, f).
OHepreTuyecKue ypoOBHU U IMOAYPOBHU. OJEKTPOHHbIE KOH(PUIYpalLUU ATOMOB
AIIEMEHTOB.  ODJEKTPOHHO-rpauueckue  (OpMyJbl  aTOMOB  3JIEMEHTOB.
DJeKTpoHHAas KiacCupUKaIus 3JIEMEHTOB: S-,p-,d-, f- cemeiictBa. [lepuoauaeckuii
3aKOH U cTpoeHne atoma. M3oronel. CoBpeMeHHas ero onpeneneHne. Pu3ndecKuit
CMBICJI IIOPSAAKOBOIO HOMEPA AIEMEHTOB, HOMEPOB I'PYIIIIBI U IEPUOAA.

Crpoenue Bemecrsa (9 yacon)

Nonnass xumuyeckass CBA3b M HMOHHBIE KPUCTAIIMYECKUE PEIICTKH.
KoBanieHTHasi xuMudeckasi CBsI3b U €€ KiacCU(PUKaIM: 0 MEXaHU3MYy 00pa30BaHUs
(0OOMEHHBIN M JOHOPHO-AKLETITOPHBIN), IO JIEKTPOOTPHUIIATEILHOCTH (TIOJIsIpHas U
HEMNoJISIpHAs), MO CHocOo0y MepeKPhIBaHUS JJIEKTPOHHBIX opOuTaliel (¢ um), Mo
KpaTHOCTH (OJIMHApHAs, IBOMHAs, TpOiHas, u nosyTopHas). [lodsipHOCTH CBsI3U U
MOJISIPHOCTD MOJIEKYJbl. KpHUCTAINIMYECKHE PELIETKHM BEIIECTB € KOBAJEHTHOMU
CBSA3bIO: ATOMHBIE W MOJIEKYJSIpHbIE. MeTammyeckass XHUMHUYECKas CBSI3b WU
METAJNINYECKUE KPUCTAJUIMYECKUE pELIETKHU. Bopoponnas CBSI3b
MEXXMOJIEKYJIIpHAsE M1 BHYTPUMOJICKYJIApHasd. EnuHas npupoaa XMMUYECKUX CBA3EH.
HNonHas mpuposa XMMHYECKUX CBA3EU. ['€eOMeTpus MOJEKyJ OpPraHUYECKUX U
Heopranmueckux. Bemects. [loHstie 0 nucnepcHeix cucrtemax. JlucriepcuoHHas
cpena u gucrnepcHas ¢asza. J[eBsITh TUIOB CHUCTEM W WX 3HAYCHUE B MPUPOJEC U
XKW3HU yenoBeka. Komnonanele ncTuHHBIE pacTBOPBL. OcHOBHEIE nTooxkeHust TCB.
Bunsl nzomepuu. OcHoBHbIe HanpaBieHus: pa3Butust TCh: n3ydyeHune 3aBUCUMOCTH
CBOWMCTB BEILIECTB HE TOJBKO OT XHWMHYECKOTO, HO U OT DJIEKTPOHHOIO U



MNPOCTPAHCTBCHHOTO  CTPOCHMHA. HMonnass xumu4yeckas CBSI3b U HOHHbLIC
KPpUCTATNIMYCCKUC PCIICTKU. KoBanenTHas XxumMuueckas CBs3b U €€ KJ'IaCCI/I(bI/IKaHI/I}I

XumMuyeckue peakuuu (8 yacos)

Krnaccudukanus XUMHUECKUX PEAKIIHA: 10 YUCIY U COCTaBYy pearupyroiux
BEIIIECTB, [0 U3MEHEHUIO CTETICHH OKUCIICHUS 3JIE€MEHTOB, 00pa3yIOIIUX BEIECTBA,
no TerioBoMy 5ddekTy, 1no ¢GazoBOMy COCTaBy pearupyrolMx BEHIeCTB, IO
YYAaCTHIO KaTalli3aTopa, IO HampaBieHuto. [IOHATHE O XMMUYECKOW pEaKIuu.
CKOpOoCTh TOMO- M TETEpOTeHHOW peakuuil. PakTopbl BIHSIONIME HA CKOPOCTH
XUMU4ecko peakumd . Ilpupoma pearupyronmx BemecTB. Temmeparypa.
Konnenrtpamusa. ®epmeHTsl. [IOBEPXHOCTH CONPHUKOCHOBEHHSI PEATHPYIOIIAX
BemecTB. [IoHATHE O XMMHUYECKOM pPABHOBECUM. JMHAMUYHOCTH XUMHUYECKOTO
paBHOBecus. DakTOpbI, BIMSIOMIME HA CMEIICHUE PABHOBECHA: KOHLEHTpALHS,
napienune, Ttemreparypa. Ilpunnun Jle — Illatense. ONeKTpoauTHI |
HEANeKTpoauThl. DJ. MexaHu3M [ucCOLMalliy BEIIECTB C Pa3JIMYHBIM THUIIOM
cBsa3u. Karnonsl u anmonHsl. CBOIICTBA MOHOB. KHCIIOTBI, CONM U OCHOBAaHHUS B
ceete mnpencraBieHuii 06 DJ1. CTeneHb AIEKTPOIUTUYECKONW TUCCOLUALMUA U €€
3aBUCUMOCTb OT TMPHUPOABI JJEKTPOJMTA M €ro  KOHUeHTpanuu. CBoWcTBa
pacTBOPOB 3NEKTPOIUTOB. Bomopoansiii mnokazarens - pH. Cpenbl BOIHBIX
pacTBOPOB ANIEKTPOIUTOB. BiusHue pH Ha Xumuuyeckne M OHOJIOTMYECKHE
nponeccel.  [lonsatme  «ruaponus». ['WaponnM3  OPraHUYECKHX  BEIIECTB
(rayoreHasIkaHoOB, CIIOKHBIX 3(UPOB, YIieBoAOB, O6enkoB, AT®) u ero 3HaueHue.
['unponus coneit (3 cmyuas). I[lpaktuyeckoe mpumenenue ruaposmsza. CreneHb
okucaenus. Kiaccudukamus peakuuii B cBeTe AJICKTPOHHOW Teopuu. OmnopHbIe
nonarust teopun OBP. Meroasl cocraBnenus ypaBHeHurd OBP: wMeron
a5IeKTpOoHHOTO Oananca. OBP B oprannueckoi XuMum.

BemecTBa 1 ux cBoiictea (12 yacos)

Knaccudukamuss ~ opraHMYecKuX M HEOPraHWYECKHMX  OCHOBaHUHU.
AM@OTEPHOCTh OKCHJIOB W TUIPOKCHIOB MEPEXOTHBIX METAJIOB U ATIOMUHUS:
B3aMMOJICHCTBUE C KHUCJIOTaMH U Ieao4amMu. AMQOTEpHOCTh AMHUHOKHUCIIOT:
B3aMMO/JICUCTBUE AMUHOKHUCJIOT CO WIEJIO0YAMH, KHUCIOTAMH, CIUPTAMH, APYT C
JIpyromM. YTIIEBOAOPOJABI, WX KiIacCU(pUKAIMSI B 3aBUCUMOCTH OT CTPOCHHUS
yraepoaHod nenu (anudaTUdecKue M UUKIMYECKHE) W OT KPaTHOCTH CBsI3EH
(npenenbHble W HempenenabHble). ['omonornueckuit psan. IIpon3BoJaCTBEHHbIE
YTIEBOJOPOJIOB: TaJIOTEHAJIKAHbI, CIUPTHI, (EHOJBI, albJACTUIbl U KETOHHI,
HUTPOCOCIMHEHUS, aMHHBI, aMHUHOKHCJIOTHL.  [lojio)kxeHHMe  MeTamioB B
[Tepuoauueckon cCUCTEME U CTPOCHUE UX aTOMOB. IIpocThie BemecTBa - METAILIBL:
MeTaJJTUYECKasi CBsI3b U CTPOCHHUE KPUCTALIOB. Asutorponus. O6mue guzndeckue



cBoiicTBa MeTayuioB. OOmIMe XMMHYECKHE CBOWCTBA METANIOB. 3HAuCHUE
METaJUIOB, B TOM YHUCJIE B IIPUPOJE U KU3HU OpraHu3MoB. [loHsATHE «KOPPO3HSD».
CriocoObl 3alIUThl METAUIOB OT Koppo3uu. Mertamibl B npupoge. llomoxenue
HemeTaiioB B Ilepuogudeckoil cucreme, cTtpoeHue ux aroMoB. D0O. MHepTHbIE
raspl. JIBOWCTBEHHOE TMOJIOXKEHHE Boaopona B Ilepumommueckon cucreme.
Hemeramnsl - mpocTele BemecTBa, MX ATOMHOE M MOJIEKYJSIPHOE CTPOCHHE.
Amnorpornusa. XHMHUYECKHE CBOMCTBA HEMETaIoB. BoaopoaHble cOeauHEHUs
HEMETAJUIOB. OCHOBHBIX CBOWCTB B Ilepuojax u rpymnmnax. HeconeoOpa3zyronme u
coseoOpasyroue okcupl. Kucnoroconepxamue kuciotsl. [IpocTeie U ClnoxHbIE
BemiectBa.  Oxcuapl, ux  kiaccupukauus.  ['uapokcuapl  (OCHOBaHUS,
Kucnoponoconepkammue Kuciotsl, aMmdoTepHble ruapokcuiabl). Kuciorsl, ux
knaccuukanusa. OcHoBanus, ux kiaccuukamus. Conu cpenHue, KHUCIbIE,
OCHOBHBIE.

XuMu4ecKuil NpakTuKkyM (3 yaca)

1. HOHy‘-ICHI/Ie, CO6I/IpaHHe " PaCIIO3HABAHUC I'a30B U U3YUYCHUC UX CBOMCTB
2. Pemenue 3aJaa4 I10 HGOpFaHI/I‘IGCKOﬁ XUMUH.
3. Pemmenne 3aJaa4 I10 OpF&HH‘-IGCKOfI XUMUH.

3. TemaTuuyeckoe INIAHUPOBAHUE

10 xnacce
Ne n/n Pa3nen, Tema KoaunuecTBO
JacoB
1 Opranunyeckasi Xumusi 30
2 XuMUs U )KU3Hb 5
Hroro 35
11 kanace
Ne n/m KoJu-Bo yacoB
ConepskaHue KOHTPOJIA
Ctpoenue atoma 5
CrtpoeHue BeIecTBa 9
XUMHUYECKHE peaKIuu 8
BemectBa 1 ux cBolicTBa 10







