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IlosaicHuTEILHAA 3alMHCKA

Pabovas mporpamma mo yueO6HOMYy TpeameTy «Xumus» (6a30BbIi ypoBeHb) miist 11 kiraccos
COCTaBIieHA Ha OCHOBE:

- ®enepanpHOro 3akoHa «O06 oOpazoBanum B Poccuiickoit @eaepamum» ot 29.12.2012 No273
®3;

- B cootBeTcTBUU ¢ TpeboBarmsimu ®I'OC COO no xumuu;

- mporpammbl o xumun 10-11 kmaccoB, coctaBieHHOM moa pykoBoactBoM M.H. AdaHacheBoi.

YMK:
«Xumus 11 knacey, I'.E. Pynsutuc, @.I". @enpaman. — M: «IIpocsemenue», 2018 r.
Ha n3yuenue yueObHOro npenmMera « XUMHUsD» B COOTBETCTBUU C y4eOHBIM miaHoM MOY
«CO1II Nel c.n. Ucnameii» oTBOIUTCA:
B 11 xiacce 2 yaca B Henemro, 66 4acoB B TroJ — 33 HeAeTIH

Ilenu u 3amaum:

N3ydyeHue XuMHUM B cTapileil MIKoJe HA 02a30BOM YPOBHE HAIMPABJIEHO HA JOCTHKEHHE
cJIeYIOLIUX LeJieil u 3a1a4
- OCBOCHME 3HAHMM O XMMUYECKOU COCTABJISIOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA,
BAKHEUIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUSX;

- OBJIajleHHe YMEHUSIMU NIPUMEHSTH MOTY4YCHHbIE 3HAHUS 17151 OOBSICHEHHS pa3HOOOPA3HBIX
XUMHYECKHUX SBJIICHUH 1 CBOMCTB BCIICCTB, OLICHKU POJIM XUMHH B Pa3BUTHU COBPCMCHHBIX
TEXHOJIOTHI B IMMOJIY4YCHHHU HOBBIX MAaTCPHUAJIOB;

- pa3BHUTHE IMO3HABATEIHHBIX MHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B MPOIECCE
CaMOCTOSITENILHOTO MPUOOPETEHHS] XUMUYECKUX 3HAHUN C UCTIOIb30BAaHUEM Pa3IUUYHbIX
HUCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

- BOCHHUTAaHUE YOS)KICHHOCTH B TO3UTUBHOMW POJIU XUMHUH B )KU3HH COBPEMEHHOTO OOIIIECTBA,
HE0OXOIMMOCTH XMMHYECKH IPaMOTHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO U OKPYKAIOIIEH
cpexne;

- NMpHMeHeHHe MOJy4YeHHBIX 3HAHUI U yMeHU# 11 0€3011acHOr0 UCIIOJIb30BaHUS BEIIECTB U
MaT€puajioB B 6BITy, CEIBbCKOM XO3JHCTBE M Ha IMPONU3BOACTBE, pCHICHUSA NMPAKTUYCCKUX 3a/la4 B
HOBCCILHCBHOﬁ JKHU3HU, NPECAYITPCIKACHUA ﬁBJICHI/IfI, HaHOCAIIUX BpEJ 3J0POBBIO YCJIOBCKA U
OKpY>Karolleu cpene.

JlanHast mporpamma npeaycmaTpuBaeT (GOpMUPOBAHKE Y YUAIIUXCSI 00IIeyueOHbIX YMEHUH U
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AESATENLHOCTH U KIIOUYEBBIX KOMIIETEHIIUH. B a3TOM
HaIpaBJICHUU IPUOPUTETAMU JIJIsl y4eOHOTO IpeaMeTa «XUMHUSD) B CTapllel 1KoJie Ha 0a30BOM
YPOBHE SIBJISIFOTCSL:

- YMCHHC CaMOCTOATCIIbHO U MOTUBUPOBAHHO OPTaHU30BbIBATH CBOIO IMO3HABATCIIbHYIO
NESTENBHOCTH (OT MOCTAHOBKH LIEJIH JI0 MOJYYCHHUS U OLICHKH PE3yNIbTaTa);

- oIpejelieHne CYIIHOCTHBIX XapaKTEPUCTUK N3Yy4aeMOro oObeKTa;

- YMEHHE pa3BEepHYTO 0OOCHOBBIBATH CYKIEHUS, 1aBaTh ONpPEAEIICHNUs, IPUBOIUTH
JI0KA3aTeIbCTBA;

- OLICHMBAHHE U KOPPEKTUPOBKA CBOETO MTOBEICHUS B OKPYXAIOLIEH CPELE;

- BBIIIOJIHEHUE B MPAKTUYECKOH ESTEIBHOCTH U TOBCEAHEBHOM )KM3HU HKOJIOTHYECKUX
TpeOoBaHUl;

- HCIIOJIb30BaHUE MYJIbTHMEIUIHBIX PECYpCOB U KOMITBIOTEPHBIX TEXHOJIOTUH /17151 00pabOTKH,



nepenayu, CucTeMaTH3aui nHpopmauu, co3aanus 0a3 JaHHBIX, TPE3CHTAIINH PE3yIbTaTOB
MO3HABATEJIBLHON ¥ IPAKTHUYECKOM JEATEIbHOCTH.

HJTAHUPYEMBIE PE3VJIBTATBHI OCBOEHHUA YYEGHOI'O IIPEIAMETA

B pesynbraTe u3yueHuss XuMuu Ha 0a30BOM yPOBHE YUEHUK HAYUHUTCH:

* BXKHCHIIMM XUMHUYECKUM IOHATUAM: BEIECTBO, XUMUYECKUN HIIEMEHT, ATOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIPHAsI MacChl, MOH, aJUIOTPOIHSL, N30TOIbI, XUMUYECKast
CBSA3b, DIEKTPOOTPHULIATENIBHOCTD, BaJICHTHOCTh, CTEIIEHb OKUCIIEHHS, MOJIb, MOJIIPHAs Macca,
MOJIIpHBINA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHMS, PACTBOPBI,
3JIEKTPOJIUT U HEAJIEKTPOIIUT, DIIEKTPOIMTUYECKAs JUCCOLMALINS, OKUCIIUTEIb U
BOCCTaHOBHUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHHE, TEIUIOBOM 3((eKT peakluu, CKOPOCTh
XMMHUYECKON PEaKIH, KaTaau3, XUMUYECKOE PAaBHOBECHE, YIIIEPOIHBIN CKEIIET,
(GyHKLIMOHAIbHAS IPYIINA, U30MEPHUs, TOMOJIOTHS;

¢ UCII0JIb30BATh OCHOBHBIC 3aKOHBI XUMHUU: COXPAHCHUSA MACChI BEIICCTB, IIOCTOAHCTBA
coCTaBa, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKO0H,

® UCII0JIb30BATb OCHOBHBLIC TCOPUU XUMHUUN: XUMHUYCCKOMN CBsI3H, BHGKTpOHHTquCKOﬁ
aucconuanum, CTpoOCHUA OPraHUYCCKUX COC,Z[PIHCHPIP'I;

* pa3nuyaTh BAXKHEHIIIME BEIIECTBA M MAaTEPUAJIbl: OCHOBHBIE METAJIJIBI U CIUIaBbI, CEpHAas,
COJISTHAs!, a30THAsI M YKCYCHasl KUCJIOTHI, IIeJI04H, aMMHaK, MUHEpaIbHbIC YIOOPEHUS, METaH,
9THIIEH, alleTUIIeH, O€H30JI, TAHOJM, XKHUPHI, MbLIIA, TTIOKO03a, caXxapo3a, KpaxMmall, KJIeT4yaTka,
OeIKH, UCKYCCTBEHHBIE 1 CHHTETHUECKHE BOJIOKHA, Kay9yKH, TJIaCTMACCHI;

MOJYYIUT BO3MOKHOCTD HAYYHUTHCH
¢ Ha3bIBATh U3YUCHHBIC BCIICCTBA 110 TpHBHaHBHOﬁ nIn MG)I(I[YHaPOI[HOﬁ HOMCHKIIATYypE,

* ONPECIISITH BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX AJIEMEHTOB, TUIT XUMUYECKOM
CBSI3M B COEIMHEHMUSIX, 3apsi]l MOHA, XapaKTep CPebl B BOJHBIX paCTBOpPaX HEOPraHUYECKUX
COEJIMHEHUH, OKUCIIUTENIb U BOCCTAHOBUTEINb, IPUHAJIEKHOCTh BEIIECTB K Pa3IMYHbIM Kilaccam
OPraHUYeCKUX COCIUHEHUN;

* XapaKTEepU30BaTh JIEMEHTHI MaJIbIX EPUOJIOB MO UX MOJIOKEHHUIO B MEPUOIUYECKON CUCTEME
J1. 1. MeHnneneeBa; 00II1Me XUMAYECKHE CBOMCTBA METAJJIOB, HEMETAJIOB, OCHOBHBIX KJIaCCOB

HEOPraHMYECKUX U OPTaHUYECKUX COCAMHEHHI; CTPOCHNE U XMMUYECKHUE CBOMCTBA N3YyYEHHBIX
OPraHUYeCKUX COCIUHEHUN;

* 00BSACHATH 3aBUCUMOCTb CBOMCTB BEILLECTB OT UX COCTaBa U CTPOCHUS, IPUPOLY XUMHUUYECKON
CBSA3M (MOHHOM, KOBAJIGHTHOM, METAJTTINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKuu U
MOJIOKEHUS XMMUYECKOT'O PAaBHOBECHS OT PA3IIMUHBIX (PAKTOPOB;

* BBLIITOJHATh XUMUYECKUH OKCIICPUMCHT I10 paCIIO3HABAHHIO BaKHEHIITNX HCOPTraHUYCCKUX U
OpPTraHN4YC€CKUX BCIICCTB,



* IPOBOJIUTH CAMOCTOSITENIbHBIN MOMCK XUMHUECKOM MHPOPMALIUU C UCTIOIb30BAHUEM
Pa3INYHBIX UCTOYHUKOB (HAYyYHO-TIOMYJISIPHBIX U3AaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
UHTEPHET-PECYPCOB);

* HUCIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH JIsi 00pabOTKH U TIepeiadrl XUMUIESCKON
“H(pOpMaAIIUU U ee TIPEACTABICHUS B Pa3IMYHbIX opMax;

HUCIIOJIb30BaTh HpI/IO6peTeHHLIC 3HAHUA U YMCHUS B HpaKTquCKOﬁ ACATCIIBHOCTH U
MOBCEIHEBHOM KM3HHU C IENIbIO:

* 00BSICHEHUSI XUMUUECKUX SIBJICHUM, IPOUCXOAAIINX B IPUPOJE, OBITY U HA IIPOU3BOJICTBE;

* OIIpeAEIICHUS] BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAICHUI B PA3JIMYHbBIX YCIOBUIX U
OIICHKH HMX ITOCJICACTBHH;

¢ OKOJIOTMYECKH I'PaMOTHOT'O ITIOBEACHUS B Opr)KaIOH.Ieﬁ cpeac,

® OLICHKH BIIMSIHHUSI XUMHUYECKOTO 3arPsI3HEHUS OKPYIKAFOIIEH Cpe/ibl HA OPTaHU3M YEJIOBEKa U
JIpYrUe *KUBbIE OPTaHU3MBI;

* 0e301acHOro 0opanieHusl ¢ FTOPIOYMMH U TOKCUUHBIMH BEILIECTBAMHU, JJAOOPATOPHBIM
000pyI0BaHUEM;

¢ IIPUT'OTOBJICHUS PACTBOPOB SaﬂaHHOﬁ KOHIOCHTpAallUu B 6I>ITy H Ha IIPOHU3BOACTBC,

* KPUTHUYECKOM OLIEHKU JOCTOBEPHOCTH XUMHUYECKOH HH(pOpMAINH, TTOCTYNAIOIIEH U3 pa3HBIX
HCTOYHUKOB.

11 kJiace

Pazoen 1. BaxxHeiiline XMuMHUYeCKHe MOHATUA U 3aKOHBI (3 4)
AtoMm. Xumuyeckuii aneMment. M3otomnsl. [IpocThie U Cl0XHBIE BEIIECTBA.
3aKOH COXpaHEHUs1 MacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBpPALICHUS SHEPruM IpuU
XMMHYECKUX pEakIUsAX, 3aKOH IIOCTOSIHCTBA COCTaBa. BellecTBa MOJIEKYJSIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHUS.

Pazoen 2. Ilepuonnyeckuii 3aKOH M MEPUOAUYECKASI CHCTEMA XUMUYECKUX 3JIEMEHTOB
J. U. MenaesieeBa Ha OCHOBE YYEHHSI 0 CTPOEHHH aTOMOB (5 1)

ATOMHBIE OpOUTANH, S-, P-, d- U f-31eKTPOHBL. OCOOCHHOCTH Pa3MEIICHUS 3JIEKTPOHOB 10
opOWTansIM B aTOMax MaibIX M OOJBIIMX MEPUONOB. DHEPTETHUECKUE YPOBHH, MOTYypPOBHHU.
CBsi3b IEPUOANYECKOr0 3aKOHA U MEPUOJUUECKON CUCTEMbl XUMHUECKUX 3JIEMEHTOB C TEOPHUEH
CTPOCHHUA aTOMOB. KOpOTKI/Iﬁ n I[J'[I/IHHI:IfI BapHUaHTBI Ta6J'II/IIIBI XUMHUYECKUX JJIEMCHTOB.
IlonoxeHne B nepuoANYECKON cucTeMe XxuMHuueckux anemeHTos JI. M. Menneneesa Bogopona,
JIJAHTAHOU 0B, AKTUHOU OB U HCKYCCTBCHHO IMOJTYYCHHBIX 3JICMCHTOB.

BaneHTHOCTP M BaJCHTHBIE BO3MOXHOCTM aTroMoB. Ilepuoguueckoe HW3MEHEHHE
BaJICHTHOCTHU M pa3MEpPOB aTOMOB.

PacuerHble 3agaum. BeuucieHuss maccbl, o0beMa MM KOJIMYECTBAa BEIIECTBA I10
N3BECTHOM Macce, O6T)€My HJIN KOJIMYCCTBY BEIICCTBA OJHOI'O U3 BCTYNMBIIUX B PCAKIUIO HUIIU
MIOJIYYMBIIUXCS B PE3YJIBTATE PEAKIINH.

Pa3zoen 3. Ctpoenue BemectBa (9 4)



Xumuyeckasi ¢Bsi3b. BHIBI 1 MeXaHHU3Mbl 00pa3oBaHUs XUMHUYECKOW CBs3u. MoHHas
cBs3b. Katnonsl u aHnoHbl. KoBaneHTHas HenmoJisspHasi cBsi3b. KOBaJieHTHas MOJIApHAS CBS3b.
DIIEKTPOOTpULIATENbHOCTh. CTENeHb OKUcIeHus. MeTrauinueckas CBA3b.

Bomoponnass cBsizb.  IIpocTpaHCTBEHHOE CTpPOEHHUE MOJIEKYJ HEOPraHMYECKHX U
OpraHMYECKUX BEIIECTB.

THIIBI KPUCTAININYECKUX PEIIETOK U CBOKMCTBA BEILIECTB.

[TpuunHBl MHOTOOOPA3uUs BELIECTB: N30MEPHs], TOMOJIOTHS, aJUIOTPOIHS, U30TOIHS.

Jucnepcubie cucteMbl. VcTtuHHBIE pacTBOphl. CHOCOOBI BBIpaXKEHUS KOHIICHTPAIIUU
pacTBOpPOB: MaccoBasi J0Js PACTBOPEHHOI'O BEIECTBa, MOJIsipHasl KOHIeHTpaus. KoimouaHsie
pactBOpbL. 307U, TEIIH.

JdeMoHcTpanuu. Mojaenu HOHHBIX, ATOMHBIX, MOJEKYISPHBIX U METATMUYEeCKHX
KpUcTauInueckux pemerok. dddexr Tungans. Moaenn MoneKya U30MEpOB, FTOMOJIOTOB.

IIpakTnuyeckasi _padora. I[lpurotroBieHue pacTBOPOB C€ 3aJaHHOW  MOJISIPHOM
KOHIIEHTpaLUEH.

PacuerHble 3aja4u. Beruaucienne macchl (KOJMYECTBAa BEIIECTBA, 00BEMa) MPOYKTa
PEaKUHH, €CIIM JJISI €r0 MOJYYEHUs 1aH PACTBOP C ONPEAEICHHON MAacCOBOM J0JIEM UCXOIHOTO
BEIIIECTBA.

Pazoen 4. Xumudeckue peakuuu (13 4)

Knaccudukanus XMMAYECKUX peakifii B HEOPraHUUECKOM N OPraHudecKOi XMMHH.

CKOpOCTb peakiiy, e 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB. 3aKOH AEHCTBYIOUIMX Macc.
Ouneprust aktuBanuu. Kartanmuz u  karanmsatopel. OOpaTUMOCTh peakiuif. XHMHYecKoe
paBHOBecue. CMmelleHHe paBHOBeCHs NOJ JeHcTBHEM pa3iuuHbX (akropoB. [lpuHmmn Jle
[Matense. [Ipon3BoACTBO CEpHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnextponuTtnyeckas aucconuanus. CunpHble W cialOble 37eKTpoduThl. KuciotHo-
OCHOBHBIE B3aUMOJICHCTBUS B pacTBopax. Cpena BOIHBIX PACTBOPOB: KHCJasi, HEUTpajbHaf,
mesnoyHas. MonHoe npoussenenue Boabl. Bonopoansiii nokasatens (pH) pactBopa.

I'mpponus opraHU4eCKUX U HEOPIraHUYECKUX COCUHEHUN.

JleMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKLMM OT KOHLIEHTpPALUM U TEMIIEPaTyphl.
PaznoxeHnue nepokcuia BOAOpoJa B IPUCYTCTBUM KaTanu3aropa. OnpeneiaeHue cpeibl pacTBopa
C TIOMOILBIO YHUBEPCAIBHOTO MHINKATOPA.

JlabopaTopHble onbIThl. [IpoBeneHne peakiuii HOHHOTO OOMEeHa JJI XapaKTepUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

IIpakTHyeckas padora. BnusHue pa3nuyHblXx (AKTOPOB HA CKOPOCTh XUMHYECKOMN
peakuuu.

PacuerHble 3agauu. Brerumcienus maccbl (KoJM4yecTBa BeLIECTBa, 00Obema) MPOAYKTa
peaKknuy, €CiIu M3BECTHA Macca HCXOMHOIO BEIIECTBA, COACPIKAILEIO OIPEACIICHHYIO OO
MIPUMECEH.

Pa3zoen 5. Metasunbl (13 4)

[lonoxxeHue MeTaJJIOB B MEPUOAMYECKOM  CHCTEME  XMMHYECKHUX  JJIEMEHTOB
H. W. MenneneeBa. OOmme CBOWCTBA METAUIOB. DJIEKTPOXMUMHYECKUN DS HAIPSOKCHUMA
MeTauoB. OOmue CrnocoObl MOMYYEHUS METAJUIOB. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB.
[Tonsitue o koppo3uu MeTamuioB. COCOOBI 3aIUTHI OT KOPPO3HUHU.

O0630p MeTa/IoB IJIABHBIX MOArpynI (A-rpymi) HepUOIUYECKON CUCTEMBI XUMHUYECKUX
3JIEMEHTOB.

00630p MetamioB modouHsIx noArpynn (b-rpymm) nepuoauueckoil cucTeMbl XUMHUECKUX
3JIEMEHTOB (Me/lb, LIUHK, MUMaH, Xpom, Keje30, HuKelb, NIAMuHa).

CrmuiaBbl METaJUIOB.

Oxcupl ¥ TUIPOKCHIBI METAJUIOB.

JdemoHcTpanmuu. O3HakKOMIIEHHE ¢ O00pa3laMl METaJUIOB W HMX  COCAUHCHHI.
B3auMoaeiicTBUE MIECTOYHEIX U IIEJIOYHO3EMENBHBIX METAJUIOB C BOIOM. B3anMonelcTeue Mmeau




C KHUCJIOpPOJIOM M cepoil. Dnektponu3 pactBopa xijopuaa menu(ll). OmeITel MO KOppo3uu
METAJIJIOB M 3aLIUTE OT HEe.
JlabopaTopHble onbIThl. B3aumojneiicTBue LMHKA M JKejle3a C pacTBOpPAMU KHUCJIOT U
nieoueid. 3HaKOMCTBO ¢ 00pa3liaMi METAJUIOB M UX pyAaMu (paboTa ¢ KOJUICKITUSIMH ).
Pacuernble 3agauyM. PacueTbl MO XMMHUYECKMM YPABHEHMSM, CBSI3aHHBIE C MacCOBOM
JoJiel BBIX0J1a MPOAYKTA PEAKIK OT TEOPETUYECKH BO3MOKHOTO.

Pazoen 6. Hemetasisl (8 1)

0O0630p cBolicTB HeMeTauioB. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC CBOWCTBA TUITUYHBIX
HeMeTaiioB. OKcuAbl HEMETalIOB U KHUCIOpPOJCOAEpXkallue KHUCIOTH. BomopoaHbie
COCIMHEHUS] HEMETAJIOB.

Jdemoncrpamun. OOpasupl  HemeTawmioB. OOpa3lbl  OKCHIOB  HEMETAIOB |
KHCJIOPOACOAEPKAIIMX KHCIOT. ['operue cepsl, pochopa, sxenesza, MarHust B KUCIOPO/Ie.

JlabopaTopHble ONBIThI. 3HAKOMCTBO C O0Opa3llaMyd HEMETANIOB M HMX MPUPOIHBIMHU
coeMHEeHUsAMH (paboTa ¢ KoJueKusamu). PacriosHaBanue XJI0pHuI0B, CyabpaToB, KapOOHATOB.

Pazoen 7. I'eneTuyeckas CBsi3b HEOPraHUYECKUX U OPraHMYeCKUX BelleCTB.
IIpaktukym (17 4)

['eneTnyeckas CBA3b HEOPTraHMUECKUX M OPraHUYECKUX BELIECTB.

IIpakTHKYM: pelieHne SKCIIePUMEHTANIBHBIX 3a]1a4 10 HEOPTraHWYECKOW XUMUU; pelIeHUe
9KCIIEPUMEHTANBHBIX 3a7lad [0 OPraHWYeCKOW XHMMHHU; pEIIeHHE MPAKTHYECKUX PaCUYETHBIX
3a/1a4; TIOJy4eHHe, COOMpaHue U paclio3HaBaHUE T'a30B; PELICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
OTIpeIeNIEHUIO TIACTMACC U BOJIOKOH.

TemaTuuyeckoe MIIAHMPOBAHUE

Ne KonunyecrBo | KonTpoasnsbie | [IpakTnueckue
HaumenoBanue pasaena
n/n 4acoB padoThI padoThI
1 [Pasgen 1. Baxuelinme XuMmdecKue 3 1
IMOHATHS 1 3aKOHBI
2 |Pa3zpmen 2. Ilepuoanueckuii 3aK0H U 5
MEePUOINYECKasi CUCTEMA XUMUYECKUX
snemenToB 1. 1. MeHnaeneeBa Ha
OCHOBE yYUYEHUS O CTPOCHUU aTOMOB
3 [Pazmen 3. CtpoeHue BemiecTna 9 1
4 [Paznen 4. XuMHyeCcKre peaxiyu 12 1
5 [HEOPI'AHHUYECKAS XUMMUSI 13 1
Pa3nen 5. Metamnbl
6 [Pazgen 6. Hemeraiuiel 8 1
7 |Paspen 7. I'eHeTH4ecKas CBA3L 16
HEOPraHUYECKUX U OPraHUYECKUX 2
BeiecTB. [IpakTukym
HUroro: 66 3 4
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