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Pabouas mporpamMa mo XWMUHU pa3paboTaHa B COOTBETCTBUM C HOPMAaTHBHBIMHU
IIPAaBOBBIMU JJOKYMEHTAMM:

- OenepanibHBIM 3aK0HOM «O0 o6pa3oBanum B Poccuiickoit @eneparuu» ot 29.12.2012
r Ne 273- ®3(m.9 cratpst 2, .1 w.3 c1.12, m. 6 4. 3 ¢1.28, u.1 c¢1.30,11.5.4.3 c1. 47, 1.1 4. 1 cT. 48);

- IIpumepHo#i 00OpazoBaTeIbHON MPOTPaAMMON TIO y4EOHOMY TPEIMETY, YTBEPKICHHON
MunuctepcTBoM 00pa3oBaHus U Hayku P®;

- ITucekmom MunucrepcrBa obpazoBanus u Hayku P® ot 28.10.2015 r. Ne 08-1786 «O
pabounx mporpaMMax yueOHbIX IPEAMETOBY;

- OenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIETO
o0Opa3oBaHus, YTBEpKAEHHBIM IprKkazoM MunoopHayku Poccun ot 06.10.2009 Ne 373 ¢
m3mMeHenusmu ot 26.11.2010, 22.09.2011,18.12.2012 (11.19.5).

- IlocranoBnenuss ['maBHOro Il'ocymapcTBEHHOro caHWTapHOro Bpada Poccuiickoit
Oenepaniun «O6  yrBepxaeHnun Caunllur 2.4.2821-10 «CaHuUTapHO-3MTHIEMHOJIOTHIECKIE
TpeOOBaHUA K YCIOBUSAM U OpraHu3aluy 00ydeHus B 0011e00pa30BaTeIbHbIX YUPEKICHUIX» OT
29.12.2010 Ne189;

- Canurapnsie npaBuia CII 2.4.3648-20 "CaHuTapHO-3MHIEMHOJIOTUYECKUE TPEOOBAHUS

K OpraHu3alusM BOCIUTAHUS U OOyYEHUs, OTAbIXA U 03A0POBJIEHUS ACTeH U MOJIOISKH",
YTBEP>KJICHHbIE NOCTAHOBJICHUEM [ JTABHOTO rOCYIapCTBEHHOTO CAaHUTAPHOTO Bpaya Poccuiickoi
Denepanmn ot 28 ceHTaOps 2020 r. N 28 (3apeructpupoBaHbl MUHUCTEPCTBOM FOCTHUIINH
Poccuiickoit ®eneparuu 18 nexadbps 2020 r., peructpanmonubiii N 61573), u CaHurapHsie
npasuia v Hopmbl CanlluH 1.2.3685-21 "['uruennyeckrie HOpMAaTUBbLI U TPEOOBAHHUS K

obecnieuennro Oe3omacHoCcTH U (i) 0e3BpENHOCTH JUIS YeIoBeKa (pakTopoB cpeanl oouranus',

YTBEPKICHHbIE NOCTaHOBICHHEM [ JTaBHOTO rOCYIapCTBEHHOTO CaHUTapHOTO Bpaua Poccuiickoit
Denepanuu ot 28 suBaps 2021 r. N 2 (3apeructpupoBaHbl MUHHCTEPCTBOM IOCTUIIHH
Poccuiickoit ®deneparuu 29 suBaps 2021 r., peructpanuonsasii N 62296) (nanee

COOTBETCTBEHHO - CaHUTapHO-IHIEMHOJIOTHYECKHAE TPEOOBaHUS U TIPaBUIIa, | HTHEeHNYecKue
HOPMATHBBI).

- OcHOBHO# 00pa3oBaTenbHON MPOrpaMMOil OCHOBHOTO o0Iiero oopazoBanus MBOY
«Yemyraesckass OOILLI Ne2y;

[Ipukaza Munobpunayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepxkaAeHUU
benepanbHOrO TepeyHs yYEOHUKOB, PEKOMEHIYEMBIX K HCIIOIb30BAHHUIO MPH peaTu3aluu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTALINI0 00Pa30BaTeIbHBIX MPOrpaMM HavyaabHOTO OOIIEro,
OCHOBHOTO 00111er0, CpeTHero oo11ero 00pa3oBaHus»

- [Tonosxenue o padoueit nporpamme MBOVY «YHenyraesckas OOIL Ne2y.

Onucanue HEHHOCTHBIX OPUEHTHPOB COEpPKAHUS Y4eOHOr0 mpeaMera

3a NNOCIACIHUE OCCATHIICTHUA B 06IJ_I€CTBC MPON30NIIIN KapAWHAJIbHBIC HW3MCHCHUS B
NpEACTaBJICHUHN O LCIIAX O6p8.30BaHI/I$I " IMyTAX UX peajin3alnuu. Ot MMpU3HAHUA 3HaHI/II71, YMCHI/Iﬁ
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Y HaBBIKOB KaK OCHOBHBIX UTOTOB 0Opa30BaHMUs MPOHU30LIEN Mepexo K MOHUMAaHUIO 00yYeHHS
KaK IpoLecca MOATOTOBKH OOyYalOMIMXCS K pPEaNbHOW JKU3HU, TOTOBHOCTH K TOMY, YTOOBI
3aHATH AKTHBHYIO IIO3UIMIO, YCIICIIHO pPCIIaTh KU3HCHHBIC 3ada4dud, YMCTb COTPYAHHWYATH U
paboTatk B rpyIe, ObITh TOTOBBIM K OBICTPOMY IEPEyYMBAHHIO B OTBET Ha OOHOBJIEHUE 3HAHUN
1 TpeOOBaHMs phIHKA TPYJa.

LleHHOCTHBIE OPHEHTHUPBI HAYAJIBLHOTO O0pa30BaHUS KOHKPETU3HPYIOT JIMYHOCTHBIM,
COLIMANBHBINA M TOCY/IapCTBEHHBIN 3aKa3 crucreMe 00pa3oBaHUs, BRIpaKeHHBIN B TpeboBaHMIX K
pe3ysbTaTaM OCBOEHMSI OCHOBHOM 00pa30BaTelIbHON IPOrpaMMbl, M OTPAXKAIOT CIEIYIOIINE
L[€JIEBbIE€ YCTAHOBKU CUCTEMbBI HAYaJILHOTO 00111ero 00pa3oBaHus:

1. dopmuposanue ncuxonozuueckux yciosuii pazeumusn 00uieHUsA, compyoHu4ecmea Ha
OCHOBE:
- 100pOXKenaTeIbHOCTH, JOBEPHS M BHUMAHMS K JIIOASM, TOTOBHOCTH K COTPYJHHUYECTBY H

npyx0e, OKa3aHUIO IOMOIIM T€M, KTO B HEH HYXKIaeTcs;

- YBOXEHUSA K OKPYXAKIIUM — YMEHHs CIyllaTh W CIbIIIaTh NAapTHEpPA, NPU3HABATh MPABO
Ka)KJI0T0 Ha COOCTBEHHOE MHEHUE U MPUHUMATh PEIIeHUs ¢ yIETOM MO3UIUI BCEX YUaCTHUKOB;

2. paseumue uenuocmuo-cmwmoeoﬁ C¢epbl JUYHOCmu Ha OCHOBC O6H.[G‘-IGJ'IOBG‘-IGCKI/IX
IMPHUHOHXUIIOB HPABCTBCHHOCTHU U T'YMaHU3Ma:
- IPUHATUA U YBAXKCHUSA HeHHOCTeﬁ CEMBU U 06p330BaTeJ'II)HOFO YUPCKIACHUA, KOJIJICKTHBA U

O6I_HCCTB3 " CTPEMIICHUA CIICA0BATh UM,

- OpUEHTAllUd B HPABCTBEHHOM COJEpKaHHUM M CMBbICIIE KaK COOCTBEHHBIX MOCTYIKOB, TaK W
MOCTYIKOB OKPYXAIOUINX JIO/IEeH, pa3BUTHS ITHUECKUX YYBCTB (CThbIOA, BHUHBI, COBECTH) Kak
PETYIATOPOB MOPATILHOTO MOBEACHMUS,

- (GopMUpOBaHHS JCTETUYECKUX YYBCTB M UYYyBCTBA MPEKPACHOTO Yepe3 3HAKOMCTBO C
HAIIMOHAJIBHOM, OTEYECTBEHHON M MUPOBOM XYJ0KECTBEHHOMN KYJIbTYpPOU;

3. paseumue  YMEHUA  YUUMbCA KaKk II€pBOro mrara K CaMOO6p330BaHI/IIO n
CaMOBOCIIMTaHHIO, 4 UMCHHO:
- Pa3BUTHUC IIHUPOKHUX IMO3HABATCIIBHBIX HHTCPECOB, MHUIIUATHUBBI U J'II-O603HaTeJ'IBHOCTI/I, MOTHUBOB

IIO3HAaHUs U TBOPUYCCTBA,

- (opmupoBaHHE YMEHHUS YYUTHCS U CHOCOOHOCTHM K OpraHH3alMl CBOEH JIEATEIbHOCTH
(MIaHuPOBaHUIO, KOHTPOJIIO, OIIEHKE);

4, pazeumue CamocmoameibHoCmu, UHHUUAMUEGbL U OMBEMCMEEHHOCMU JINYHOCMU KAK
YCJIOBUA eé CaMOAKTyaJIn3alluu:
- (I)OpMI/IpOBaHI/Ie CaMOYBaXCHUA U SMONUOHAJIBHO-TIOJIOKUTCIBHOIO OTHOUICHHUA K CC6C,

TOTOBHOCTU OTKPBITO BbBIPAXKATHD U OTCTAMBATHL CBOK IIO3UOUIO, KPUTUYHOCTU K CBOUM
MOCTYIIKaM U YMCHHS aJICKBATHO UX OLICHUBATD;

- Pa3BUTHE TOTOBHOCTH K CaMOCTOSITENIBHBIM IOCTYIIKaM M JIE€HCTBUSAM, OTBETCTBEHHOCTH 3a UX
pE3YIBTaTHI;

- (bOpMI/IpOBaHI/IC I_[eJ'IeyCTpCMJIéHHOCTI/I 1 HaCTOMYMBOCTH B JOCTIDKCHHU I_ICJICﬁ, TOTOBHOCTH K
peOaO0JICHHUIO pr,HHOCTCf/'I 1 KU3HCHHOI'O OIITUMU3MA,



- opMuUpOBaHHE YMEHUS NMPOTHUBOCTOSTH JCUCTBUSM W BIUSHHSM, MPEACTABISIONIUM YTPO3Y
KH3HH, 3I0POBBIO, OE30MACHOCTH JTMYHOCTU M OOIIECTBA, B MpeJeiaX CBOMX BO3MOXKHOCTEH, B
YACTHOCTH TMPOSIBIIATE W30UPATEIHbHOCTh K HH(DOpMAIMK, YyBa)KaTh YACTHYIO JKH3Hb H
pe3yJbTaThl TPyAA APYTUX JIFOJCH.

Peanu3arust IEHHOCTHBIX OPUEHTHPOB OOIIETO 00pa30BaHUS B €AUHCTBE MPOIIECCOB OOYICHHS U
BOCITUTAHMS, TIO3HABATCIILHOTO W JIMYHOCTHOTO PAa3BUTHSA OOYyYarONIMXCS HAa OCHOBE
dbopmupoBaHHs OOIMMX y4EOHBIX YMEHUH, 000OMIEHHBIX CHOCOOOB JEHCTBHS OOECIICUYHMBACT
BBICOKYIO J(Q(QEKTUBHOCTh pEIICHUS JKU3HCHHBIX 3a7ad W BO3MOXXHOCTh CaMOPa3BUTHS
00yJaromuxcs.

Mecto yqeﬁﬂoro npeamMera B y‘leﬁHOM IJIaHe:

®denepalibHbII rocy1apcTBEHHBIM 00pa30BaTENIbHBIN CTaHIapT MpeIycMaTpUBaeT U3yUeHHE
Kypca XMMHH B OCHOBHOM IIKOJIE KaK COCTaBHOW 4acTH MpPEeIMETHONH 00acTH
«EcrecTBeHHOHAYYHBIE IIPEMETBI.

Kypc xumun B 8—9 kiaccax paccunTaH Ha 2 4aca B Henenmo B o0beme 140 ydeOHBIX
yacoB. M3yueHme 3TOro Kypca JaeT BO3MOXHOCTb BBIITYCKHHKY OCHOBHOM IIKOJBI YCIEIIHO
caate OI'D no xuMHM Kak mpeameTa 1o BeIOopy.

[Ipennaraemplii Kypc, XOTS U HOCHUT OOILIEKYJIbTYpHBIM XapakTep W HE CTaBUT 3aJady
npodeccnoHaIbHOM MOATOTOBKH 00Y4YaloOlIUXCsl, TEM HE MEHEee, MO3BOJISIeT UM ONPEICIIUTHCS C
BBIOOPOM TTpodusist 00ydeHus B CTapiiel mIkoe.

[Tporpamma coIEpKUT CIEAYIONINE Pa3IeITbI:

. IJIAaHUPYEMBbIE Pe3yNIbTaThl OCBOEHUS YUeOHOTO MpeIMeTa;
. coJiep)kaHue yueOHOTO TIPeIMETa;
J TEMaTHU4ECKOe TUIaHUPOBAHHUE.

esn kypca:

. @opMHUpOBaHUE Y YYAIIUXCS LIETOCTHOM €CTEeCTBEHHO-HAYYHOW KapTHHBI
MHUpa.

. Pa3BuTHe mo3HaBaTeIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEH ydwamuxcsi B TMpollecce H3YYCHHMs XHMHUYECKOM Hayku ©u e€ BKIaJa B
COBPEMEHHBIM HayyHO - TEXHUYECKHIl mporpecc; (HOpMHUpOBAHUE BAKHEUIIMX JIOTHUECKUX
omepanuil MbIIIICHUS (aHANIM3, CUHTE3, 0000IeHUEe, KOHKpETH3alus, CpaBHEHHE U Jp.) B
Mpolecce MO3HAHUSI CUCTEMbl BOKHEHIIMX MOHSITUN, 3aKOHOB M TEOPUN O COCTaBe, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUN XUMUYECKHUX BEIIECTB.

. Bocrutanme yoexa€HHOCTH B TOM, 4YTO TMPHUMEHEHHE TMOIYyYEHHBIX
3HAHUM W yMEHUH N0 XUMHUHU SIBIsIETCS OOBEKTUBHOW HEOOXOAMMOCTHIO Ui Oe30macHOM
paboThI ¢ BelleCTBAMH U MaTepuaiaMu B OBITY U HA TIPOU3BOJICTBE.

. [IpoextupoBanue u peanu3anus BHITYCKHUKAMU OCHOBHOM  IIKOJIBI
JTUYHON 00pa30BaTeNbHOM TPaeKTOpPUH: BBIOOp Mpoduias oOydeHHs] B CTapIIei IIKOJIe WM
npodeccnoHaIBHOTO 00pa30BaTEIBLHOTO YUPEKICHUS.

. OBnajsieHre KIIOUEBBIMU KOMIIETCHIIMSIMU: y4eOHO-II03HABATEIHHBIMH,
MH(OPMAIIMOHHBIMU, [IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH.

I[J'IH JOCTIDKEHMS ATHUX IIelell B KypCC XHMMHU Ha CTYIICHU OCHOBHOI'O 061].[61"0 06pa30BaHI/ISI
peuIaroTCsa CICAYIOMNE 3a1a4uu:



U cdopmupyroTcss 3HaHUS OCHOB XHMHUYECKOW HAyKHM — OCHOBHBIX (DAKTOB, TIOHSATHUH,
XUMHUYCCKUX 3aKOHOB U TeOprI, BBIPAXXCHHBIX MTOCPCACTBOM XMMHUYCCKOI'O SA3bIKA,

U Pa3BUBAIOTCA YMCHUA HaGJIIO,Z[aTB u OG’LSICHSIIOT XUMHYCCKUC SBJICHHA, IMPOUCXOAALIUC B
pUpo/e, 1a00PaTOPHBIX YCIOBUSAX, B OBITY M Ha IPOU3BOJICTBE;

U mpuoOperaroTcsi crelUUalbHBIE YMEHHMS UM HABBIKM 10 0€30MacHOMY OOpallieHuio ¢
XUMHUYCCKMMHU BCUICCTBAMU, MATCpUAJIaMH U ITPOLECCaAMMU,

U dopmupyeTcss T'yMaHHCTHYECKOE OTHOIICHWE K XHUMHH KaK MPOU3BOJIUTEIILHON CHIIe
00111ecTBa, ¢ TOMOIIBIO KOTOPOH pelatoTces riao0ainbHbie MPoOIeMbl YeI0OBEYECTBA;

U ocyiiecTBasieTCsl MHTErpalis XMMUUECKON KapTUHBI MUPA B €IMHYIO HAYUHYIO KAPTUHY.

u

IInanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa

ITo 3aBepiIeHNIO Kypca XMMHH Ha 3TAHE OCHOBHOT'O 00I11er0 00pa30BaHusl BBIITYCKHUKU
OCHOBHO IIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIIUMU PE3yIbTaTaMU:

l. JIMYHOCTHBIE PE3yabTaThI:
1) oco3HaHMe CBOCH ITHUYECKOMN MPUHAIICHKHOCTH, 3HAHHE UCTOPUH XUMHH U BKJIa/1a
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) GdopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHUIO XUMHUH; TOTOBHOCTH U
CIOCOOHOCTH 00YYarOMIMXCS K CAMOPA3BUTHIO U CaMOOOPAa30BaHUIO HA OCHOBE M3YUYEHHBIX
(hakTOB, 3aKOHOB M TEOPUH XMMHUU; OCO3HAHHOTO BHIOOPA U IOCTPOECHUE MHANBUYyaTbHOU
00pa30BaTeNIbHON TPAEKTOPHH;
3) (hopMHpOBaHKE 1IETOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPa, HEOTHEMIIEMOM
YaCThI0 KOTOPOH ABJIETCS XMMHUYECKas KApTHUHA MUPa;
4) oBIIAJICHUE COBPEMEHHBIM S13bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAYKU
0OI11eCTBEHHOH NMPAKTUKH, B TOM YHCJIE U XUMHUECKHUM;
5) ocBoeHHE COIMATBHBIX HOPM, [IPABHJI OBEACHHS, POJICH U GOPM COIMAIIBHOM )KU3HH B
coLuyMe, IPUPOJIE U YACTHOM )KM3HHU HA OCHOBE 3KOJOIMUYECKON KyJIbTYpPhl U O€3011aCHOI0
oOpaleHus ¢ BeleCTBAMU U MaTepUaIaMu;
6) (opMHpOBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B OOILEHUH CO CBEPCTHUKAMH U
B3pOCIIBIMU B IIpoliecce 00pa30BaTesIbHON, OOIECTBEHHO M0JIE3HOM, yueOHO-
HCCIIEI0BATENIbCKO, TBOPUYECKOH U APYIUX BUJIOB ACSITEIBHOCTH, CBA3aHHBIX C XUMUEH.

[l. MeranpenmMeTHbIE pe3ybTaThI:
1) ompeneneHue 1eaeH COOCTBEHHOTO 00yUEHHMS, TIOCTAHOBKA U (pOpMyITUpOBaHUE TS ceOs
HOBBIX 33]1a4;
2) TIIaHUPOBAHHWE MYTEH MOCTHKCHUS JKEIAEMOTO Pe3ysIbTaTa 00yIeHUS XMMUHU KaKk
TEOPETHUYECKOTO, TAK U IKCIIEPUMEHTAIILHOTO XapaKTepa,
3) COOTHeCeHHE CBOMX JCHCTBHUII C IIIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECCTBICHUE KOHTPOJIS
CBOEH1 IeSATENILHOCTH B MpoIIecce JOCTHKEHUS pe3yiibTaTa, OlpeielIeHre CliocO00B NeiCTBUI
MIPH BBITIOJIHEHUU JIA0OPATOPHBIX U MPAKTUYECKUX PA0OT B COOTBETCTBUM C MPABUIIAMH TEXHUKHU
0€30IMacHOCTH;
4) ompezaeneHue HCTOYHUKOB XUMHUYECKOI HHPOPMAIINH, TOJYUYECHHE U aHATU3 ¢€, CO3TaHHe
MH(OPMALIMOHHOTO MPOJAYKTA U €0 MPe3eHTaLUS;
5) wucnosp30BaHKe OCHOBHBIX HHTEIICKTYAIbHBIX OTIEPAIlHii: aHAIM3a U CUHTE3a, CPABHEHHS U
cUCTeMaTu3aIuu, 0000IeHUs 1 KOHKPETU3AIUH, BBISIBJICHUE TPUUYNHHO-CIIEICTBEHHBIX CBS3EH
Y TIOCTPOCHHUE JIOTHYECKOTO PACCYKICHHS M YMO3aKIIOUeHUS (MHIYKTUBHOTO, IS TyKTUBHOTO U
10 aHAJIOTUH) Ha MaTepuase eCTECTBEHHO-HAYUYHOTO COJIEPKAHUS;
6) yMeHHe cO3JarT, IPUMEHSTh U MPEOOPa30BBIBATH 3HAKH U CHMBOJIBI, MOJCIH U CXEMBI JJIS
pelieHus yueOHbBIX U M03HABATEIbHBIX 33/1aY;



7) dopMupOBaHUE U PA3BUTHE KOJIOTUUECKOTO MBIIUICHHS, YMEHUE IPUMEHSTH €T0 B
M03HABATEIbHOM, KOMMYHHKATHBHOM, COIIMAIBHON MPAKTUKE U MPO(PECCHOHATBHOM
OpHMEHTALINY;

8) reHepupoBaHHE UJICH U ONPE/ICIICHUE CPEACTB, HEOOXOIMMBIX ISl KX PeaTH3alluH.

I1l. [IpeaqmeTHBIE pE3yNbTATHI:

BeinmyckHuK HayduTes:

XapaKkTepHU30BaTh OCHOBHBIE METO/IbI [TO3HAHMSI: HAONIIO/IEHUE, U3MEPEHHUE,
JKCIIEPUMEHT;

ONMCHIBATh CBOMCTBA TBEPABIX, )KHUJIKUX, Fa3000pa3HbIX BEIIECTB, BHIACIASL UX
CYILECTBEHHBIE ITPU3HAKU;

PaCKpBIBAaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHHI «aTOM,

«MOJIEKYIIa, «XUMUYECKHUIN DIIEMEHT, «IPOCTOE BEMIECTBOY, «CIOKHOE
BEIIECTBOY, «BAJEHTHOCTHY, «XUMHUYECKAS] PEAKILIUsD», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY
XUMHH,

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MACChl BEIIECTB, IOCTOSIHCTBA COCTAaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

pasnuyaTh XUMUYECKUE U PU3NYECKHE SIBIICHUS;

Ha3bIBaTh XUMUYECKHE 3JIEMEHTHI;

OTIPEJIeNIATh COCTAB BELIECTB MO UX (GopMyam;

OTIPEIeNIATh BaJICHTHOCTh aTOMa JIEMEHTA B COEIMHEHUSX;

OTIPEIENATh TUI XUMUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKY U yCIOBUS IMPOTCKAHUS XUMUYECKUX PEAKIINMN;

BBISIBJIATH IPU3HAKH, CBUJECTEIBCTBYIOIINE O MPOTEKAaHUH XMMUYECKON PEAKLINH
IIPY BBITIOJIHEHUU XUMHYECKOTO OIBITA;

COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHECHH;

COCTaBJIATh YPABHEHHS XMMHUYECKUX PEAKIINM;

coOmroiaTh paBuiia 6e30MacHON padOTHI IPH MPOBEICHUN OTIBITOB;

M0JIb30BaThCsA JIAOOPATOPHBIM 00OPYAOBAHUEM U IIOCYIOM;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JI0JII0 XMMUYECKOT'0 3JIEMEHTA 10 (OpPMYJIe COSAUHEHUS;

BBIUUCIIATH KOJMUYECTBO, 00BEM HIIM MACCY BEIIECTBA 110 KOJIUYECTBY, 00bEMY,
Macce pearcHTOB WM NIPOJYKTOB PEaKLUu;

XapaKTepu30BaTh (PU3NYECKUE U XMMHUYECKHE CBOMCTBA IPOCTHIX BEILECTB:
KHCIIOpO/Jia ¥ BOJIOPOAA;
. [0JIy4aTh, COOMpaTh KMCIOPO U BOJIOPO;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOrazipo;

pacKpbIBaTh CMBICI HOHATHH «TEII0BOM 3P PEKT peakimuy», «MOJISPHBIA 00beM»;

XapaKTepu30BaTh (PU3NYECKUE U XMMUYECKHE CBOMCTBA BOJIBI;

PacKpbIBATh CMBICI IIOHATHUS «PacTBOPY;

BBIYHCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOIO
BEIIECTBA;

Ha3bIBaTh COCIUHEHNS U3YYEHHBIX KJIACCOB HEOPraHNYECKUX BELIECTB;

XapaKTepu30BaTh (PU3NYECKHE U XMMHUYECKHE CBONCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB: OKCUIOB, KUCIOT, OCHOBaHU, COJIEH;

OTIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEICHHOMY KJIACCy COEAMHEHUI;

COCTaBJIATH (POPMYJIbI HEOPraHUUECKUX COCAMHEHUHN U3yUYEeHHBIX KIIACCOB;

IIPOBOAUTD OIBITHI, IOATBEPKAAIOIINE XMMUUECKUE CBONCTBA U3yUEHHBIX
KJIACCOB HEOPraHNYECKUX BEIIECTB;



pacrno3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJI0UYEH 10 U3MEHEHUIO
OKpacKH MHJIMKATOPa;

XapaKTepU30BaTh B3aUMOCBSI3b MEX/y KJIACCAMU HEOPTAHUYECKUX COEAUHEHUI;

packpsiBaTh cMbIci [lepuoanueckoro 3akona /1. . Menneneesa;

OOBSICHATH (PU3UYECKUI CMBICT ATOMHOTO (IIOPSAAKOBOTO) HOMEPAa XUMUYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIIbI U ITepruoaa B nepuoaudeckout cucreme . . Menneneesa;

0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHUSI aTOMOB, CBOICTB JIEMEHTOB B
rpeienax MajibIX EPUOJIOB U IVIaBHBIX MOArPYIII;

XapaKkTepu30BaTh XUMHUYECKHE IEMEHTHI (OT BOJOPO/Ia /10 KalbLMsI) HA OCHOBE
WX MOJIOKEHHMS B mepuoguaeckoii cucteme /1. M. MeHmeneeBa u 0COOCHHOCTEH CTPOCHUS
UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB MEPBbIX 20 37IEMEHTOB NMEPUOINIECKON
cucremsl JI. 1. Menaeneena;

PacKpbIBATh CMBICI OHATUH: «XUMHYECKAs CBS3bY», «AJIEKTPOOTPULIATEIBHOCTHY;

XapaKkTepHu30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BEILLIECTB OT TUIMA
KPUCTAJUTMYECKOMN PEIIETKY;

OTIPEENATh BUJ XUMUYECKOH CBSI3U B HEOPraHUUECKUX COCTUHEHUSX;

n300paxkaTh CXeMbl CTPOEHHS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMU
BHJIaMU XUMUYECKUX CBSI3€H;

PacKpbIBaTh CMBICI MIOHATUN «HOH», «KATHOH», «aHUOHY,

(QIEKTPOIUTH», «HEIIEKTPOJIUTHI», «AJIEKTPOIUTHYECKAs TUCCOLIHALIHSY,
«OKUCTIUTEIbY», «CTENEHb OKUCICHUS», KBOCCTAHOBUTENDY, KOKUCICHHUEY,
«BOCCTaHOBIICHUEY;

ONPENENATh CTEIEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCMHEHUY;

PacCKpbIBaTh CMBICI TEOPUH 3JIEKTPOJIUTUUECKON TUCCOLMALINY;

COCTABJISITh YPABHEHUS dJIEKTPOJUTUYECKON JUCCOLMALIMHN KUCIIOT, HIEI0YEH,
COJICH;

OOBSACHATH CYIIHOCTh IIPOIECcca SIEKTPOIUTHIECKON TUCCOLMAIUHN U PeaKuit
HOHHOTO OOMEHa;

COCTaBJISITh TOJIHBIE U COKPAIIEHHbIE HOHHBIE YPaBHEHUS peakuii oOOMeHa;

OTIPEIeIIATh BO3MOKHOCTh MMPOTEKAHUSI peaKuii HOHHOTO OOMEHa;

MIPUBOANTH PEAKINH, OITBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHbIX
BEILIECTB;

OIIPeNEeNATh OKUCIUTEND U BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHUS OKUCIUTEIBHO ~BOCCTAHOBHUTENIBHBIX PEAKIIMIA;

Ha3bIBaTh (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh XUMUYECKOU PeaKInu;

KJIACCU(PUIIMPOBATh XUMUYECKUE PEAKLUU MO Pa3IMYHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHUEM U CBOMCTBAMU
HEMETAJUIOB;

MIPOBOAUTDH OTBITHI MO MOIYYEHUIO, COOUPAHUIO U U3YUYEHUI0 XUMUYECKHIX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIOIO ra3a, aMMHaKa;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YTIEKUCIbIN ra3 u
aMMHAK;

XapaKTEPU30BaTh B3aUMOCBS3b MEXK/y COCTaBOM, CTPOEHUEM U CBOMCTBAMU
METaJlJIOB;

Ha3bIBaTh OPraHUYECKUE BEIECTBA MO UX (hopMyIe: MeTaH, 3TaH, STHIIEH,
METaHOJI, 3TaHOJI, IIULEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAasl KUCJIOTa, CTEApUHOBAs
KHCJIOTa, OJIEMHOBAsI KUCJIOTA, TJIFOKO03a;

OILICHMBATh BIMSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPYKAIOLIEN cpezbl Ha
OpraHM3M 4Y€JI0BEKa;

I'paMOTHO 00OpaIIaThCs C BEIECTBAMU B TOBCETHEBHON JKU3HU;



OTPeIEesATh BOBMOXKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTaBUTENEH
OpPraHUYECKUX BELIECTB C KUCIOPOJOM, BOJIOPOJIOM, METAJIJIaMHU, OCHOBAHUSIMH,
raJIor€HaMH.

BBIHyCKHI/IK IMOJIYYHUT BO3MOXHOCTb HAYYUTLCA:

* BbIIBUT'ATh U IIPOBEPATH SKCIICPUMCHTAJIBHO THIIOTE3bl O XUMHUYCCKUX CBOMCTBaX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh B XUMUYECKHE PEaKIUH,
0 XapakTepe ¥ MPOAYKTaX Pa3InYHbIX XUMHUYECKUX PEAKIIU;

*  XapaKTepu30BaTh BEIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM,

YCTaHaBJIMBAIOT NPHUYHMHHO-CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMHU XapaKTCPUCTHUKAMHA
BEILIECTBA;

° COCTaBJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPaBHCHUA 110 COKpaIlIéHHI)IM
HWOHHBIM YpPaBHCHHAM,

® IIPOTHO3UPOBATH CHOCOOHOCTD BCIICCTBA MMPOABIIATHL OKHCIUTCIbHBIC HIIN
BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHHS JIEMEHTOB, BXO/ISIIINX B €r0
COCTaB;

® COCTaBJIATH YPAaBHCHUSA peaKHHﬁ, COOTBETCTBYIOIIMX ITOCIICAOBATCIbHOCTH
MpeBpaIeHU HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

° BBIJIBUT'AaThb U ITPOBEPATH SKCIICPUMCHTAJIBHO TUIIOTE36I O PE3YyJIbTaTax BOSJI@I\/'ICTBI/IH
pa3auyYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUUYECKON PEeaKIHH;

° HUCIIOJIB30BATh HpI/IO6peTéHHI)Ie SHaHUA I OKOJIOTHYECKH I'PaMOTHOI'O ITIOBEICHUSA
B OKPYXaloIlIei cpeae;

° HCIIOJIB30BATh HpI/IO6peTéHHI)Ie KIIFOYCBBIC KOMIICTCHIIUHA ITPH BBIIIOJTHCHHUN
MIPOEKTOB U y4eOHO-HMCCIeA0BATEIbCKUX 3a/1a4 110 U3yUYEHUIO CBOMCTB, CIIOCOOOB MOTyUYEHHUS U
pacrno3HaBaHUs BEILIECTB;

*  00BEKTHUBHO OLIEHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCax;

*  KpUTUYECKH OTHOCHUTBHCS K ICEBJIOHAYYHOI MHPOpMAIH, HeA0OPOCOBECTHOM
peKsaMe B cpeAcTBax MaccoBOoi HHGOpMaIuy;

*  0CO3HaBaTh 3HAUYEHHE TEOPETHUUECKUX 3HAHUI 110 XUMUHU JJIs1 TPAKTHUECKON
JeSITeIbHOCTH YEJIOBEKa;

*  CO3JAIOT MOJIENIU U CXEMBI JUIsl pelIeHHs yueOHBIX U MO3HABATEIbHBIX 3a/1a4;
MMOHUMATh HE0OXOIUMOCTh COOIOACHUSI IPEANUCAHUMN, TPEUIaraéMblX B HHCTPYKIHUSAX 110
WCII0JIb30BAHHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP

Conep:xanue nporpamMmbl
Xumus 8 kiacc
(68 yacos, 2 yaca B He/eJII0)

HauanpHble MOHATHS U 3aKOHBI XUMHH

Tena u BemectBa. CBolicTBa BeIIECTB. DTaJOHHbIE (DU3MYECKHE CBOICTBA BELIECTB.
Marepuansl U MaTepraigoBeeHne. Poiab XUMHUM B )KU3HU COBpeMEHHOTr0 o01iecTBa. OTHOLIEHHE
oOriecTBa K XUMHU: XeMOPHIIUSI U XeMO(pOOHsL.

Mertoapl u3ydeHuss xumuu. Habmionenue. OkcnepumeHnT. MoaenupoBanue. Mogenu
MaTepHalibHbIe U 3HAKOBbIE WJIM CUMBOJIbHBIE.

I'a3pl. XKunkoctu. TBEpasle BemiecTBa. B3anMHBIE Tepexoibl MEX]y arperaTHbIMU
COCTOSIHMSIMU BeILlECTBA: BO3TOHKa (CyOsimMarius) u aecyOnumMarnusi, KOHIAEHCalus U UCTIapeHue,
KpHUCTaJNIU3alUs U [UIaBJICHHE.

dusnueckue sBieHus. YUCThIE BElecTBa U CMECH. | OMOTE€HHBIE U TeTEpOTreHHbIE CMECH.
Cmecu razoobpasHnble, xuakue U TBEpAbIEe. CrOCOOBI pa3/ieNieHus] CMeceil: MeperoHka, Wiu
TUCTWIUIAMS,  OTCTauBaHWe,  (WIBTPOBAHME,  KpPUCTAUIM3ALMs WO  BBIIApUBaHUE.
Xpomartorpadus. [Ipumenenue 3TUxX crnoco0oB B 1ab0OpaTOPHOI MpaKTHKeE, Ha IPOU3BOCTBE U B
OBITY.



XUMUYECKHE DBIEMEHTBHl. ATOMBI M MOJEKyabl. IIpocTele U CIIOKHBIE BELIECTBA.
AnnoTtponus Ha npuMmepe Kuciaopoaa. OCHOBHBIE IIOJIOKEHUS AaTOMHO - MOJIEKYJIIPHOTO YYEHUS.
Honbl. BemecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL.

3Haku (CHMBOJIBI) XHMHUYECKUX 3JeMEHTOB. MHopmaimsa, KOTOPYI HECYT 3HaKu
XMUMHMUYECKUX JJIEMEHTOB. OTUMOJIOTUS Ha3BaHUM HEKOTOPHIX XHMHUYECKUX 3JIEMEHTOB.
[lepuonnyeckas Tabnuna xumudeckux aemeHToB J[. M. MeHaeneeBa: KOPOTKOTIEPHOIHBIN U
JUTMHHOTIEPUOIHBIN BapuaHThl. [leproap! u rpynmel. [1aBHas v moOoYHAs MOATPYIIEL, WA A- U
Bb-rpynnsl. OTHOCHTENBbHAS aTOMHAs Macca.

Xumnuaeckue QGopmynsl. Maaekcel n koddduumentsr. OTHOCHTENbHAS MOJICKYIspHAS
Macca. MaccoBasi 10JIsI XHMHYECKOTO JJIEMEHTa B coeluHeHnu. MHpopmanus, KOTopyto HeCyT
XHUMHYECKUE (DOPMYIIBI.

BanentHocts. CrTpykTypHble (QOpMyiabl. XHUMHUYECKHE 3JIEMEHTHl C TOCTOSIHHOW U
MIEpEMEHHON BaJIeHTHOCThIO. BbIBOA (hopmynbl coenuHeHHs mo BajeHTHOCTH. OmnpeneneHue
BAJICHTHOCTU XHMHYECKOro »JeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHEe Ha3BaHUU
COEIMHEHUH, COCTOSIIUX M3 JBYX XHMHUYECKHX OJJIEMEHTOB, II0 BAJIEHTHOCTU. 3aKOH
ITOCTOSTHCTBA COCTAaBa BELIECTB.

XuMHudeckue peakuuu. PeareHTl M NpoaykTel peakiuu. [Ipu3HakKMm XMMHYECKHX
peakumii. YCIOBHsS MX NMPOTEKaHUs M NpekpanieHus. Peaknum ropeHus. DK30TepMUYECKHE H
SHJOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHMs MacChl BelecTB. XwuMuuyeckne ypaBHeHus. CocraBieHue
XUMHUYECKUX ypaBHeHHH. MHopmaius, KOTOpYI0 HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanus XUMHYECKUX peakluil MO COCTaBY M YMCIY PEareHTOB U MPOAYKTOB.
Tumbl XUMUYECKUX peakiuid. Peaknum COENWHEHUS, pAa3JIoXKEHUs, 3aMeIIeHUs W OOMeHa.
Karanuzatopsl 1 katanus.

JeMoHCcTparmu

. Kounnekiusa MatepuanoB U u31eIuid U3 HUX.

. Mopenu, ncnoJib3yeMble Ha ypokax (U3UKH, OMOJIOTHH U Teorpaduu.

. OO0BbEMHBIE U IIAPOCTEPIKHEBBIE MOJICIM HEKOTOPHIX XUMUYECKUX BELIECTB.

. Mopenu KpUCTauIMYE€CKUX PEIIETOK.
. Cobupanue npudopa Ji1s MOTydeHus ra3a ¥ MpoBepKa ero Ha TePMETHYHOCTbD.

. Bosronka cyxoro nibaa, iioja uinu HaTaauHa.

. ArperatHble COCTOSIHUSI BOJIBI.
. Paznenenne 1Byx HECMEIIMBAOIIUXCS ) KUAKOCTEN C MOMOIIBIO IETUTEIBHON
BOPOHKH.

. Juctunisrtop u ero padora.

. YcranoBka 115 GuibTpoBaHus U e€ padbora.

. YcTaHoBKa /1715 BeITapuBaHus U €€ padoTa.

. Konnekuus OpITOBBIX MPUOOPOB TSl PUIBTPOBAHKS BO3yXa.
. Pa3znenenue kpacsiiero Bemiectsa (hjaoMactepa ¢ IOMOIIbIO OyMakHOM
XxpomMarorpaduu.

. Moienu ayutoTpOTTHBIX MOAU(PHUKAIINI YTIIepoia U Cephl.

. [Tonyuenue o030Ha.

. [TopTpetsl n. 4. bepuenunyca u 1. 1. Menneneesa.
. KopoTtkonepuoaasiil 1 JIMHHONIEPUOAHBIA BapuaHThl [leprnoanyueckoi cucTeMbl
J. 1. MeHnaeneeBa

. KoHctpynpoBanue mapocTepKHEBbIX MOJIENIEH MOJIEKYIL.

. Anmnapar Kunma.

. Paznoxxenne 6GuxpomaTta aMMOHHUSI.

. I'openue cepbl U MarHUEBOI JICHTHI.

. IToptpetst M. B. Jlomonocosa u A. JI. JlaByasbe.



. OnbIThl, HJUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MacChl BEIIECTB.
. I'openue docdopa, pacTBOpeHHE IPOLYKTAa TOPEHUS B BOJIE U UCCIICAOBAHHE
IIOJIyYEHHOTO PAacTBOPA JAKMYCOM .

. B3anmMoneincTBue COJIIHONW KMCIIOTBI ¢ IUHKOM.
. [Tonyuenue rugpokcua meau(Il) u ero pasnoxxeHue npu HarpeBaHUH.

JlaBopaTopHbIE OTIBITHI

O3HaKoMJIEHHE ¢ KOJIJIEKLMEHN JIaDOpaTOPHOM OCY IbI.

[TpoBepka mpubopa aJist MOTyUCHHSI Ta30B Ha TEPMETHIHOCTD.

O3HakoMJICHHE ¢ MUHEpaJIaMH, 00pa3yrOIUMU T'PAHUT.

[TpuroToBreHne reTeporeHHON CMECH TIOPOIIKOB CEPBI U JKeJe3a U UX pa3JelicHHe.
BsanmMoeiicTBre pacTBOPOB XJIOPUIOB M HOIUIOB KaJIHs C pAaCTBOPOM HUTpaTa cepedpa.
[Tonyuenue rugpokcuga menu(Il) u ero B3aumoieiicTBUE ¢ CEpHON KUCIOTOM.
B3anmMonencTeue pacTBopa coapl ¢ KMCIOTOM.

[TpoBepka 3akoHaA COXpaHEHHWS MAcChl BEMICCTB Ha TMpPHUMEpPE B3aMMOJCHCTBHS MIEIOUU U
KHCIIOTHI.

9. IIpoBepka 3aKOHA COXpPAHCHHS MacChl BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS MIEIOUN U
coiu xxene3a (11I).

10. PaznokeHne mepokcHIa BOIOPO/Ia ¢ TOMOIIBIO OKcHIa Maprania (IV).

11. 3amerneHue xeae30M MEIM B METHOM KyTOpOCE.

[IpakTrueckue paboOThI

1. 3HaKOMCTBO ¢ J1abopaTtopHbIM 00OpymoBanueM. [IpaBuia TexHUKH 0E30MaCHOCTH
npu pabote B kabuHeTe XumMuu. HekoTopeie BUbI padoT.

2.  Ananus noyssl

Baxkneiiue npenctaBuTeNn HeOpraHMueckux BeiecTB. KonnyecTBeHHbIE OTHOIICHUS B XUMUU

CocraB Bo3ayxa. [lonstie 06 00bEMHON f07I€ KOMITIOHEHTA IPUPOIHOM Ta30BOM CMecH
— Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOM CMECH 10 €ro 00bEMHOM JI0JIe U
Ha000pOT.

Kucnopoa. O30mn. I[Tonyuenue kucnopoaa. Cobupanuie u pacro3HaBaHHE KUCIOPO/Ia.
XUMHYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOACHCTBIE C METAJIIaMH, HEMETAIIJIAaMH U CII0KHBIMU
BelecTBamu. [Ipumenenue kucinopoaa. Kpyropopor kuciaopoa B Ipupo/ie.

Oxcuapl. OO6pazoBaHue Ha3BaHUN OKCHIOB 10 UX Gopmyrnam. CocraBieHue Gopmy
OKCHJIOB I0 UX Ha3BaHUAM. [IpescTaBuTenu OKCUI0B: BOJIa M YTJIEKUCIIbIN T'a3, HeraméHas
U3BECTb.

Bonopon B mpupoie. dusndeckne 1 XuMUYECKUE CBOICTBA BOJOPO/IA, €T0 MOJIydYeHUE U
MIPUMEHEHHE.

Kucnotsl, ux cocras u kinaccuduxanus. Munukaropsl. Tabnuina
pactBopumoctu. CoJisiHast U CepHasi KUCIOThI, UX CBOWCTBA U MPUMEHEHHE.

Conu, ux coctaB u Ha3BaHus. PacTtBopuMocTs coseii B Boje. [IpeacraBurenu coiei:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar Kaabius.

[Toctosinnas ABoraapo. KonudectBo BemectBa. Monbs. Monsipuas macca. Kpatusie
€IMHUILIBI U3MEPEHUS KOJTMYECTBA BEIIECTBA — MUJUIUMOJIb U KUIIOMOJIb, MAJUTUMOJIIPHAS
KUJIOMOJISIPHAsE MAacChl BEILIECTBA.

Pacu€rbl ¢ ucnonb30BaHHWEM MOHSTHHA «KOJIMYECTBO BEIECTBA», «MOJISPHAs Maccay,
«TIOCTOSIHHASE ABOT/IpO».

3akoH ABorajipo. MomsipHblil 00bEM ra3000pa3HbIxX BeliecTB. OTHOCUTENbHAS
IJIOTHOCTH OJHOTO Ta3a Mo JAPYroMmy.

KpaTHble enuHUIBI HM3MEpEeHUS — MIUIUMOJSIPHBIE W KUJIOMOJSPHBIM 0OBEMBI
ra3000pa3HbIX BEIIECTB.

Pacu€rel ¢ ucnonb30BaHHWEM MOHSTHNA «KOJMYECTBO BEIECTBA», «MOJSIPHAS Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

NGO~ wWNE



Pacu€rpl ¢ HCHOJIB30BAHUEM MOHITUN «KOJMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00BEM Ta30By, «4UCIO0 ABOTAIPOY.

T'unpocdepa. KpyroBopot Bosbl B mpupoje. PU3ndecKre 1 XUMUYECKHE CBOKWCTBA BOJIBI:
B3aHMO/JICHCTBHE C OKCHIAMHU.

OcHoBaHMs, UX cocraB. PacTBOpUMOCTh OCHOBaHMM B Boje. l3MEHEHHE OKpacKu
WHJIMKAaTOpOB B WLIENOYHOM cpene. lIpeacraBurenu menodeil: TMAPOKCUABI HATPHUS, KaIUS U
KaJIbIIHS.

PactBopurens u pactBopéHHOE BemecTBo. PacTtBopsl. PactBopenue. I'maparsl. MaccoBas
JIOJISl pACTBOPEHHOTO BeIIECTBA. PacyéThl, CBSI3aHHBIE C MCIOJIB30BAHUEM IOHITUS «MAacCOBAst
JIOJIS1 PACTBOPEHHOTO BEILIECTBAY.

JlemoHCcTpanmu
. Omnpenenenue coaepKaHus KUCIOPO/ia B BO3IyXe.
. [Tonydyenue kuciaopoa pa3ioKEeHUEM NTepMaHTaHaTa Kalus U MEepPOKCHIa
BOJIOPO/IA.
. CobupaHue METOZ0M BBITECHEHUS BO3yXa U BOJbI.
. Pacno3naBanue kuciopoaa.
. l'openune marnus, sxenesa, yrisi, cepsl U pochopa B KUCTOPOJE.
. Konmneknus okcumos.
. [Tonydenne, coOnpanue u pacro3HaBaHHE BOJAOPOIA.
. I'openue Bogopoa.
. B3aunmoneiicteue Bogopoaa ¢ okcumom meau(1l).
. Konnexknust MUHEpaIbHBIX KUCIIOT.
. [IpaBuio pa3baBieHus cepoil KUCIOTHI.
. Komneknus coseit.
. Tabnuira pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJIC.
. HekoTopsie MeTaibl, HEMETAJLJIbl M COEMHEHUS KOJIMYECTBOM BellecTBa B 1
MOJIb.
. Mopenb MosIpHOTO 00BEMA Ta3000pa3HBIX BEIICCTB.
JlaGopaTopHBIE OTIBITHI
12. [TomyTHEeHME U3BECTKOBOM BOJIBI MTPU MPOIYCKAHUH YTIIEKHUCIIOTO ra3a.
13. [Tonyuenue BoAOpOIa B3aUMOJICHCTBUEM IIMHKA U COJITHOM KUCIIOTHI.
14. Pacrio3naBanue KUCIOT HHAUKATOPAMHU.
15. N3meHneHne okpacku MHIUKATOPOB B ILIEIOYHOM cperie.
16. O3HakoMJIeHHE C IpernapaTaMy JOMAaIHEH WM IIKOJILHOM aNnTeYKd — pacTBOpaMu

MEepOKCHIa BOAOPO/Ia, CIMPTOBOM HACTOMKH MOJA U HAILIATBIPHOIO CIIUPTA.
[IpakTrueckue pabOTHI
3. Tlomyuenue, coOupaHue u pacro3HaBaHUE KUCIOPOA.
4. Tlonydenue, coOupaHue U pacro3HaBaHUE BOJOPO/A.
5. IlpuroToBieHHE pacTBOPOB COJICH C MX 3aJaHHONW MacCOBOH JI0JICH.
OcHoBHBIE KJIacChl HEOPraHWYeCKuX coennHenuit O6o01IeHre cBeaeHuii 00

OKCHJIaX, UX KiIaccu(UKalUK, Ha3BaHUSIX U cBoMcTBax. CrIoCcOObI MOTY4EHHSI OKCHUJIOB.

OcHoBanusl, uxX knaccuduKkalys, Ha3BaHUs U CBOMCTBA. B3ammoneiicTBue ¢ KucioTamu,
KUCTIOTHBIMU OKCHUJAaMH U COJsMH. Pa3noskeHue HepacTBOPUMBIX OcHOBaHM. CrocoObl
MOJIy4E€HHUS] OCHOBAHUM.

Kucnotel, ux xmaccuduxanuss u HazBanus. OOIMEe XWMHUYECKHE CBOWCTBA KHCIOT.
B3auMopeiicTBue KHCIOT C MeTaulaMH. DJIEKTPOXMMHUUYECKHH psAll HaNpsHKEHUM METallioB.
B3anmonencTBue KUCIOT ¢ OKCUAAMU METAJIOB.

B3anmoneicTBue KHCIOT € OCHOBAHMSIMHM — pEakUUs HeWTpaiusauuu. Bsaumoneincreue
KHCIOT C COJISIMU. [Tonyuenue
OECKUCIOPOIHBIX

H KHUCJIOPOACOACpKAIUX KUCIIOT.



Conu, ux knaccuukanus 1 CBOCTBa. B3anmoieiicTBre coieli ¢ MeTalllaMH,
OCOOCHHOCTH 3TUX peakiuii. BzanmoaelicTBHE CONCH ¢ COJISIMH.
I'enernueckue pspl MeTala U HEMeTauIa. [ 'eHeTnueckas CBsI3b MEXAY KilaccaMu
HEOPraHUYECKUX BEILECTB.
JIabopaTopHBIE ONBITHI
17. BzaumojnelcTBUE OKCUAA KAIBIUS C BOJIOH.
18. TlomyTHEeHHE U3BECTKOBOW BOIBI.
19. Peaxnus HeHTpanu3anuu.
20. TMomygyenue rugpoxcuna menu (II) u ero B3aumoeiicTBue ¢ KUCIOTOM.
21. Paznoxenne ruapoxcuna menu (1) mpu HarpeBaHum.
22. B3auMojaelicTBHE KHCIIOT C METAJUTAMH.
23. B3auMoeiCcTBHE KHCIIOT C COIISIMH.
24. O3HaKOMIIEHHE C KOJUICKIINEH COJeH.
25. BzaumosetictBue cynbdara meau(Il) ¢ xemezom.
26. B3anMoeicTBHE COJIEH C CONSIMU.
27. T'enermueckas CBsI3b Ha IPUMEPE COCTMHEHUHN MEIH.
[IpaxTrueckue pabOThI
6. Perenne sxcreprMeHTaIbHBIX 33/1a4.

[Tepnoanueckuit 3akoH u [leproanueckas cucteMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa u CTpoO€HHE aTOMa

EcrecTBeHHBIE CeMeiiCTBAa XUMUYECKUX SJIEMEHTOB: IIEJOYHBIE W IICIOYHO3EMETbHBIC

MeTaJlIbl, TaJoreHbl, WHEepTHbIE (OyaropojHbie) ra3pl. AMdorepHOCTh. AMdoTepHbIe

OKCH/JIbI M TUAPOKCUABL. KOMITIIEKCHBIE COIN.

Otkpsitre . . MenaeneeBbiM [leproanueckoro 3akoHa v CO3JaHUE UM
[Iepunoanueckoil cHCTEMbI XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (opMa CYIIECTBOBAHUS XUMUYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O
CTpOoeHMHM aToMOB. JloKa3aTeiabCTBa CIIOKHOCTH CTpoeHuss atoMoB. OmbwiTel Pesepdopra.
[InanerapHas MOJENb CTPOCHHS ATOMA.

CocraB aTOMHBIX s€p: MPOTOHBI, HEUTpoHBL. OTHOCHUTENBHAs aTOMHas Macca.
B3anMoCBsI3b NOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEJIbHAS ATOMHAsI MACCA».

Mukpomup. OnekTpoHbl. CTpOo€HHE 3JIEKTPOHHBIX YPOBHEH AaTOMOB XUMHUYECKHX
aneMeHTOB NeNe 1-20. [loHsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. @uszndeckuii cMbica cuMBOJIMKU llepuoandeckoit cucteMbl. CoBpeMeHHas
¢dopmynuposka Ilepumoguueckoro 3akoHa. M3MeHeHHs] CBOMCTB 3JIE€MEHTOB B MEpUOAAX U
rpymmnax, Kak (GyHKIUsS CTPOSHUS JEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa >JE€MEHTa-MeTajula M 3JEMEHTa-HeMEeTaula IO HMX IMOJIOKEHUIO B
Ilepuoanueckoit cucreme xumuueckux 31neMeHToB /1. 1. Menneneena.

JlemoHcTpanuu
. Paznuunbie (hopMbl TaOJINIT TEPHUOUISCKON CHCTEMBI.
. MonenupoBanue noctpoenus Ilepuoauyeckoit cuctemsl . 1. Menaeneena.
. Moaenu aTOMOB XUMHUYECKHUX DJIIEMEHTOB.
. Moienu aToMOB 31€MEeHTOB 1—3-T0 IeproI0B

JIaGopaTOpHBIE OTBITHI.
28. Tlomyuenue aM(pOoTEpHOrO THIPOKCHJIA U UCCIIEIOBAHUE €r0 CBOMCTB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peaknuu

Wonnas xumuueckas cBsi3b. VloHbI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB M HEMETaJUIOB.
CxeMbl 00pa3oBaHMsI MOHHOM CBSA3M Ul OMHAPHBIX COEIUHEHUH. MOHHbBIE KpUCTAJUIMYECKHe
peéTKN U (U3NYECKUEe CBOWCTBA BEIIECTB C 3TUM THMOM permérok. [lonsTue o ¢popmynbHOMA
€AVHULE BELIECTBA.



KoBanenTHast XUMHYeCKast CBS3b. OJIEKTPOHHBIE M CTPYKTYpPHbIE  (POPMYIIBI.
KoBanenTtHast HemomnsipHasi cBsi3b. CxeMbl 00pa3oBaHUs KOBAJCHTHOW CBSA3HM Ui OMHApPHBIX
coeMHEHUN. MOJIEKyIsIpHbIE U aTOMHBIE KPUCTAUIMYECKHUE PEIIETKU, U CBOMCTBA BELIECTB C
9TUM THUIIOM PELIETOK.

DNEeKTpOOTPULIATENBHOCTb. Psin  anexkTpooTpunarenbHocTd. KoBaneHTHas mossipHas
xuMudeckass cBs3b. Jlumonb. CxeMbl 00pa3oBaHHS KOBAJICHTHOW TMOJSPHOM CBSI3U JJIA
OMHApHBIX COEJMHEHUH. MOJIeKyIsIpHbIE W AaTOMHBIE KPUCTAJUIMYECKHE PEHIETKH, CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

Merammueckass XUMUYECKas CBA3b M MeETAUIMYECKass KPUCTAUIMYECKas peneTka.
CBoiicTBa BEIIECTB € ITUM TUIIOM pelI€TOK. EnnHas npupoia XUMUYECKUX CBSI3EH.

Crenenp okucnenus. CpaBHEHHE CTENEHH OKHCIIEHUS U BalleHTHOCTU. [IpaBuna pacuéra
CTETeHEeW OKUCIIEHUS 10 POpMYIaM XUMMUYECKUX COEITMHEHUH.

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHrue CTerneHed OKUCICHMS JUIs
AJIEMEHTOB, 00pa3yloIMX BellecTBa pa3HbIX KiaccoB. Peaknuu uHOHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakuUU. OKUCIUTENb W BOCCTAHOBUTENb, OKUCIEHHE WU
BoccTaHoBlieHHe. CocCTaBl€HHE YpPaBHEHHH  OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM
METOJIOM 3JIEKTPOHHOTO OajaHca.

JleMoHCTpanyu
. Buneo gparments! u cnaiinpl «MloHHast XUMHUEcKas CBSI3b ».
. Konneknus BemecTs ¢ HOHHONH XUMHUYECKOU CBSI3BIO.
. Moieny HOHHBIX KPUCTATUIMYECKUX PEIIETOK.
. Buneodparments! u cnaiiapl «KoBaneHTHasIXUMUYECKAsI CBSI3bY.
. Konnexius BemecTB MOJEKYJIIPHOTO ¥ aTOMHOTO CTPOCHUS.
. Mopenu MONEKYISPHBIX U AaTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
. BuneodparmenTst u cnaiapl «MeTamndeckass XAMAYECKast CBS3bY.
. Komnekmusa «Metasnisl ¥ CIuiaBb».
. B3anMoieiicTBHe IIUHKA C CEPOM, COISTHON KUCITOTOMH, Xmopumaom meau (11).
. l'openne marnus.

. B3anmopeiicTBre XJTOPHOM U CEPOBOAOPOTHOMN BOIBI.
JlaGopaTopHBIE OIIBITHI
29. HMsrortoBieHue MOJAEIH, WUTFOCTPUPYIOIICH CBONCTBA METAJUTMUYECKOU CBSI3U

Coaepikanue NporpaMmsl
Xumus 9 kiace
(68 yacos, 2 yaca B He/1eJI10)
[ToBTOpenue u o0oOIIeHNE CBECHUH IO Kypcy 8 Kiacca



bunapusie coenuuenusi. OKCHIBI COIC00pa3yIOINe U HECOICOOpasyIOIIHe.
I'mapoxcuapl: ocHOBaHUS, aMm(poTepHble, KUCIOThl. CpeHue, KICble, OCHOBHBIE COJIH.

O06o006mieHne cBeIeHUI 0 XUMUYECKUX peakuusax. Kiaccupukanuss XuMHIECKIX
peaKmuii Mo pa3IMnYHbIM OCHOBAHMSIM: COCTABY M YMCIIY PEarupyIOIUX U 00pa3yromuxcs
BEIIECTB, TEIJIOBOMY () (eKTy, HApaBICHUIO, H3MEHEHUIO CTETICHEH OKUCICHHS SJIEMEHTOB,
00pa3yIomuX pearupyronue BemecTna, (haze, HCIOIb30BaHUIO KaTaIH3aTopa.

[TonATHE O CKOPOCTH XUMUYECKOH peakuun. PakTopsl, BIUAIOLIME HA CKOPOCTh
XHMUYECKHUX PEaKIHii: MPUPOJIa pearnpyromnux BeIIecTB, NX KOHIIEHTPAIHs, TEMIIEpaTypa,
TUTOIIAb CONPUKOCHOBEHHS, HATMUKE KaTanu3aTopa. Karamus.

JlemoHCcTpanmu
*  O3HakoMJICHHE C KOJUIEKIUSAMH METAJUIOB U HEMETAILIOB.
*  O3HakoOMIJICHHE C KOJUIEKIUSAMH OKCHJIOB, KUCJIOT U COJIEH.
. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklIMU OT MPUPOIbl Pearupyrommnx
BELIECTB.
. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaklIMi OT KOHLEHTPALUH PEarupyrommnx
BEIIECTB.

. 3aBUCUMOCThH CKOPOCTH XHMHYECKON PEeaKIHH OT IIOIAIH
CONPUKOCHOBEHHUSI pEarupyrouux BeMECTB («KUTIALIUI CIIO»).
. 3aBUCHMOCThH CKOPOCTH XHMHUYECKOH peakiiy OT TEMIIEPATYPBI pearupyronux
BEIIIECTB.
JlaGopaTopHBIE OIBITHI
B3anmopeiicTBre amMHaka v XJ0pOBOJIOPOA.
Peakuus Helrpanuzanuu.
Hab6mronenue TeruioBoro 3dexra peakiuu HeUTpanu3alum.
B3anmoneiicTBue cepHoit KucioThl ¢ okcuaoM meau (11).
Paznosxenne nepokcua BoJI0poia ¢ IOMOIIBIO KaTana3bl KapTodens
3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT MPUPOIbl PEarupyroluX BEIIeCTB Ha
MpUMepe B3aMMOICHCTBHS pacTBOPOB THOCYNIb(aTa HATPHs U XJopua oapus, THOCYIb(hara
HATpPHUSI U COJITHOM KUCIIOTHI.
7. 3aBHUCHUMOCTb CKOPOCTU XMMUYECKOM pEaKuu OT MPUPOJIbI METAIIIOB MPU UX
B3aMMOJICHCTBUH C COJISTHON KHCIIOTOM.
8. 3aBHUCHMMOCTb CKOPOCTH XUMUYECKON PEAKIIUU OT IPUPOJIbI KUCIOT MIPH
B3aMMO/ICHCTBUH UX C JKEJIE30M.
9. 3aBHUCHMMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT TEeMIIEPaTyphI.

ok wnE

10. 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOU p€aKurn OT KOHICHTPAIlUH.

11. 3aBHCHUMOCTH CKOPOCTH XUMHWYECKOH p€akuun OT IUIoOmaaAu COIIPUKOCHOBCHUA
pearupyromux BEIIeCTB.

12. 3aBHCHUMOCTH CKOPOCTH XUMHYECKOH PC€aKMr OT KaTajinu3aTopa.

XUMHYECKHE PCaKIKUu B PpaCTBOPAX IJICKTPOJIUTOB

[TonsiTue 00 HIEKTPOJUTHUECKOW TUCCOLMALMHU. OJIEKTPOJUTHI U HEIJIEKTPOJUTHI.
MexaHn3M OuccoUanuy  DJIEKTPOJUTOB C  pa3IMYHBIM  XapakrepoM cBsi3W. (CrerneHb
ANIEKTPOIUTUYECKOH uccoranui. CHIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

OCHOBHBIE TMOJIOKEHHUS TEOPUH DICKTPOJUTHUECKOH mucconmarmu. Kinaccubpukarms
MOHOB M MX cBoicTBa. KHCIOTBI, OCHOBaHMS M COJIM KakK EKTpoJuThl. VX kiaccudukanus u
JUCCOLUAIUS.

OOme  XMMHUYECKHWE CBOICTBA  KHCIOT: H3MEHEHHE OKpPackh HWHAWKATOPOB,
B3aUMOJCICTBHE C METaJUIaMH, OKCHUJAaMU M THIPOKCHUAAMH METALUIOB U  COJISIMH.
MouiekynspHble 1 HOHHBIE (TIOJIHBIE M COKPALLEHHBIE) YPABHEHMSI pEAKLIUN.

XUMHUYECKUN CMBICI COKpPALEHHBIX YPAaBHEHWM. YCIOBUS IMPOTEKAHMUS PEAKLHUA MEXIY
JJIEKTPOJIUTAMHU 10 KOHIA. Pl akTHBHOCTH METAILIOB.



OOme XMMHYECKHE CBOWCTBA IEIOYEH: B3aMMOJICHCTBHE C KHCIOTaMH, OKCHIAMH
HEMETaJuIoB, cojisiMu. OOmuMe XUMHYECKHE CBOWMCTBA HEpPAaCTBOPUMBIX OCHOBaHMIL:
B3aUMO/ICHICTBUE C KMCIOTAMHU, PA3JI0KEHUE IPU HATPEBAHUU.

OOmue XUMHUYECKHE CBOWCTBA CPEAHHUX COJICH: B3aMMOJICHCTBHE C KHCJIOTaMH,
LIEJ0YaMH, COJISIMA U METaJUIaMu. B3anMOIeiCTBUE KUCIIBIX COJIEH CO LIET0YaMU.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBUE coJIel ¢ BOJOM. ['maponus cosii CHIBHOTO
OCHOBaHMA W cNab0i KHCIOTHL. ['Maponu3 conm ciaboro OCHOBAHHWS W CHUJIBHON KHCIIOTHI
[IIxana pH.

CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCU/IOB U COJIEH B CBETE TEOPUHU DJIEKTPOIUTUYECKOU
Jucconuanu U OKHCJIIMTEIbHO-BOCCTAHOBUTCIBHBIX peaxunﬁ.

JlemoHCcTpanmu.
. HcnpiTanue BemecTs U X paCTBOPOB Ha AJIEKTPOIPOBOIHOCTb.
. 3aBUCUMOCTB 3JIEKTPONPOBOTHOCTH YKCYCHOM KMCIIOTHI OT KOHIIEHTPAIUH.
. JIBM>KeHME OKpPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM TI0JIE.
. Omnpenenenne xapakrepa cpefibl B paCTBOpax COJIEH.

JlaBopaTopHbIE OTBITHI.
13. Juccoumarust c1adbIX AJIEKTPOIUTOB HA TPUMEPE YKCYCHOM KUCIIOTHI.
14. VIzmeHeHME OKpAaCKH MHANKATOPOB B KUCIIOTHOM Ccpefie.

15. Peakuust HeWTpanuzauuy pacTBopa MENOYN Pa3IMUYHbIMU KHCIOTAMH.
16. [Tonyuenue runpokcuna meau (I1).1 ero B3aumoieficTBUE € pa3IMUYHBIMU
KHCJIOTaMH.

17. BsaumojeiicTBUE CHIIBHBIX KUCTOT ¢ okcuaom meau (11).

18-20. B3anmoielicTBHE KUCIIOT C METaIaMH.

21. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

22. TlonmydeHnue CTyaHS KDEMHHEBOUW KUCIOTHI.

23. KauecTBeHHas peakiusi Ha XJIOPH]I - U CYJIb(haT-HOHBI

24. VI3meHeHue OKPAcKu WHIUKATOPOB B IIEJIOYHON Cpeie.

25. BzauMmopeicTBHE MIEIOYEH C YTIIEKHCIIBIM Ta30M.

26. KauecTBeHHas peakius Ha KATHOH aMMOHUSL.

27. Tonydyenue ruapokcuaa meau (11).

28. Paznoxenue runpoxcuaa meau (II).

29. BzaumojeiicTBue KapOOHATOB C KHCIOTaMHU.

30. IMonyuyenue ruapokcuaa xeaesa(lll).

31. BzammoseiicTBHe *keie3a ¢ pactBopoM cyiabdara meau (1)
[IpakTrueckue pabOTHI

1. CBoiicTBa KUCIIOT, OCHOBaHMIA, OKCHIOB U COJIEH B CBETE TEOPUU
AIEKTPOJIUTUYECKON TUCCOLUAIIUU M OKUCIUTENHHO ~-BOCCTAHOBUTEIBHBIX pPEaKIIUit

Hemerannsl 1 ux coeqUHEHUS

CTpOGHI/Ie aTOMOB HCMCTAJJIOB M HX IIOJOKCHHE B Hepnommecxoﬁ cucreme. Psan
QJICKTPOOTPUIATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie peI_HéTKI/I HEMCTAJUIOB — IPOCTBIX BCIICCTB.
AJ'IJ'IOTpOl'II/ISI u eé IMPUYIHNHBI. du3nyeckue CBOMCTBA HEMETAILIOB. O6H_II/IC XHMHYECKHE CBOMCTBA
HEMCTAJIOB: OKHCJIHUTCIIbHBIC 1 BOCCTAHOBUTCIILHBIC.

FaJ’IOreHLI, CTPOCHUC HUX AaTOMOB H MOJICKYII. du3znyeckue U XUMHUYECKHE CBOMCTBA
TaJJOIrCHOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB TaJIOTEHOB B 3aBUCHUMOCTH OT UX ITOJIOKEHMS
B HepHOHquCKOﬁ cucreMe. HaxoxkaeHne raioreHoB B npupoac U UX IMOJYUYCHHUC. 3HaueHUE U
IMPUMCHCHUC I'aJIOT'CHOB.

raHOFCHOBO,Z[OpOI[BI U COOTBCTCTBYHOIIMC WM KHCJIOTHI: IIJIaBUKOBAad, COJIsIHAA,
6pOMOBO,Z[OpOI[Ha$I, HOJ0BOAOPOaHAA. T'anmorenungl. KauecTtBennbIe pCakiiun Ha TaJOrCHUMI-
HWOHEI. HpI/IMCHCHI/IC CO€IUHEHMI raJIor€HOB U HUX Ouonoruyeckas POJIb.



OO6mas xapakrepuctuka 31aemMenToB VIA-Tpynnel. Cepa B mpupoae u e€ HOTydeHHeE.
AnnoTpornHbsle MOAM(UKAIIMM Cepbl M UX CBOMCTBA. XWMHMYECKHE CBOWCTBAa Cepbl M €&
IIPUMEHEHHUE.

CepoB0o10pO/I: CTPOCHUE MOJIEKYIIBI, (PU3NYECKUE U XUMHUECKUE CBOMCTBA, TIOJTy4YeHHE U
sraueHue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMruHODOPEI.

Oxcun cepsl (IV), cepaucras kucnora, cyiabputel. KauectBeHHas peakuus Ha CyabQuUT-
HOH.

Oxcun cepol (VI), cepnas kuciora, cynbdarel. Kpucramnoruaparel. KadectBeHHas
peakuus Ha Cylib(ar-uoH.

Cepnast KucCI0Ta - CHJIbHBIN 371eKTpoauT. CBOMCTBa pa30aBiIeHHON CEPHOM KUCIOTHI, KaK
TUIUYHOW KHUCIOTHI: B3aMMOJACHCTBUE C METa/llaMH, OCHOBHBIMU U aM(pOTEPHBIMH OKCHIAMHU,
OCHOBaHUSIMU U aM(OTEPHBIMHU THAPOKCHIAMH, cosiiMu. KauecTBeHHas peakius Ha cyib(aT-
HOH.

OO6mas xapakTepuctuka 3neMeHToB VA-rpynnbl. A30T, CTpOEHHE aTOMa M MOJIEKYIIBI.
Ouznyeckue M XUMHYECKHE CBOWCTBA M TNpUMEHEHHE a3oTa. A30T B INPUPOJIE U €ro
OuosioruuecKas poJb.

AMMUak, cTpoeHue MOJeKyabl U (usnueckue cBoiicTBa. AMMMayHas BOJa,
HaIATBIPHBIA COHUPT, TUApPAT aMMHaka. J[OHOpHO -akKIENTOPHBIA MeXaHW3M OOpa30BaHU
KaTHoHa aMMOHUA. BoccTanoBuTebHBIE CBOMCTBA aMMHaka. COJIM aMMOHUS U UX IPUMEHEHUE.
KauecTtBeHHas peakiiys Ha KATHOH aMMOHHUSI.

Oxcuapl azora: HecojeoOpasyrolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHI.
A30THas KUCIO0Ta, €€ NOJIydeHHEe U cBovicTBa. Hutpartsr.

®ochop, crpoenue aroma u amtorponus. Pocunsl. Pochun. Okecun dochopa(V) u
oprodochopnas kucnota. Docdarel. DochopHbie ynodpenus. MHCEKTUIIH B

OO6mrast xapaktepuctuka 37aeMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IIPOCTBHIX BEIIECTB U COCIUHEHUN B 3aBUCUMOCTH OT IOJIOKEHMS 3JIeMEeHTOB B [leproanueckoit
cuctemMe. Yriepod. AJITOTporHble MOAUPUKAIMK: anmas, Tpadgut. AMopdHBINA yriepoa u ero
copTa: caka, aKTHBHUPOBAHHBIA yroib. AncopOums. XWUMHYECKHE CBOWCTBA Yriepoja.
Koxkcoxumuaeckoe Mpou3BOACTBO U €0 MpoayKius. KapOoumpr.

Oxkcun yraepona(ll): crpoeHue MoJieKynbl, TOJY4YeHHME H €ro cBoicTBa. OKcuna
yraepona(lV): crpoeHne MoJIEKysbl, MOJIyd€HHE M €ro cBoiictBa. YrousipHas kucinota. Comu
YrOJIbHOM KHUCIIOTBI: KapOOHAThI ¥ TUAPOKapOoHaThl. TexHuueckas U MuIleBas coja.

Heoprannueckue ¥ OpraHMYecKUE BEILECTBA. YTJIEBOJAOPOIbl. XMMUYECKOE CTPOEHUE
OpPraHUYeCKUX BELIECTB, KaK MOPSI0K COEANHEHHsI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraH, 3TaH, Kak OpeeiabHble YIIIeBOAOPOAbl. DTUIIEH U aleTUJIeH, KaK HelpeaeibHbIe
(HeHachllleHHBIE) yrieBofopobl. ['openue yriaeBogoponoB. KauecTBeHHblEe peakuuu Ha
HenpeAeabHbIE COSTUHEHMUSL.

OTWIOBBIA CHUPT, €ro NOJy4YeHUe, NpUMEHEHHe U (u3MoIornyeckoe JeHcTBue.
TpéxaToMublii ciupT riuuepud. KadecTBeHHast peakiysi HA MHOITOQTOMHbBIE CIUPThL. YKCyCHast
- IPEJICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

KpemHuuii, crpoenue ero aroma u cBoiictBa. Kpemuuit B npupoje. CUaMUuIbl U CHIIaH.
Oxcun kpemuusi(1Y). KpemuueBas kucioTa u e€ comu.

[IpousBoacTBO cTexia M I1eMeHTa. IIpoaykuus CWIMKAaTHOW TNPOMBIIUIEHHOCTH:
ONITUYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.

OnTHyeckoe BOJOKHO.

Hemerannel B mpupone. ®PpakinvoHHas NEpPEroHKa >KUIKOTO BO3JyXa Kak CIocod
MOJIydeHUs1 KHCIOopoJa, a3zoTa, aproHa. Ilomydenume ¢ocdopa, KpemHus, xjopa, Hoja.
DNEeKTpOIN3 PacTBOPOB.

[Tomyuenue cepHOM KUCIOTBI: ChIPbE, XUMU3M, TEXHOJIOTHUECKAS CXEMA, METO/]
KHUIIAIIETO CJI0s, MIPUHLMIBI TeJI000MeHa, MPOTUBOTOKA U IUPKYisiuuu. Oneym. [IpousBoacTso
aMMUaKa: ChIpbE€, XUMU3M, TEXHOJIOTMUECKAsl CXEMA.

JlemoHcTpanyuu



Komnnexuus Hemeraios.

Monenu KpucTalsIn4ecKUX peIETOK HEMETAJJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HATOP U MPUHLUIIBI €70 PAOOTHI.

I'openue HeMETauIOB - MPOCTHIX BEIIECTB: cepbl, pocdopa, APEBECHOTO YTIIs.

OO0pa3s1bl TaJOreHOB - MPOCTHIX BEIIECTB.

B3anMoneincTBre rajloreHoB ¢ MeTaJlJIaMHu.

BriTecHenue xsopa OpoMoM WM HOJa U3 pacTBOPOB UX COJIEH

Konnekuus npupoaHbIX COEIMHEHUH XI0pa.

B3anmopeicTBre cepbl ¢ METAILIAMM.

I'openue cepsl B Kuciopoae

Komnexuust cynbQuIHBIX pY/I.

KauecTtBenHas peakuus Ha CylnbQUA-UOH

ObecrBeunBaHNE OKpPAIIEHHBIX TKAHEW U IIBETOB CEPHUCTHIM Ia3oM.

B3anMoeincTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO.

OO6yrnuBaHue OPraHUYECKUX BEUIECTB KOHIICHTPUPOBAHHON CEPHON KUCITOTOM.

JHuarpamma «CocTtaB BO3ayxay.

Buneogparments! u cnaiasl «IItuubu 0azapbi».

[lonyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

Paznoxenne 6uxpomara aMMOHUS.

B3anMoneicTBre KOHIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MEJIBIO.

l'openune yepHoro mopoxa

Pa3noxeHne HUTpaTa Kalnus U TOPEHHE JPEBECHOTO YrojibKa B HEM

OO6pa31el MpUPOIHBIX coeauHeHuH hocdopa.

I'openue dochopa Ha BO3ayXE B B KUCIOPOJE.

[Tonyduenue 6emoro docdopa u ucbITAHUE €TI0 CBOMCTB

Konnekius «O0pa31sl MpUPOIHBIX COSTUHEHUH yriiepoaay

[Toptpet H. 1. 3enunckoro. [loriomenne akTHBUPOBAHHBIM YIJIEM
PacTBOPEHHBIX BEIIECTB UJIN T'a30B.

YcTpoicTBO MPOTHUBOTasa.

Mopenu MoneKya MeTaHa, TaHa, STUJICHA U alleTUJICHA.

BsaumoneiicTBue sTuieHa ¢ GpoMHOM BOJIOM U pacTBOPOM IepMaHraHaTa
KaJIns.

OO0111e XMMHUYECKUE CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.

KauectBenHas peakuys Ha MHOTOATOMHBIE CITUPTHI.

Konnexuus «O0pa3ipl NPpUPOIHBIX COSAUHEHUN KPEMHHUSD.

Konnekuus crekia, KepaMUKH, IEMEHTA U U3JCJIUM U3 HUX.

Konnexkuus npoayKuuu CUIMKaTHON MPOMBIILIIIEHHOCTH.

Buneodparments! u cnaiiabl «[Ipou3BoICTBO CTEKIIA U IIEMEHTAY.

Konnexuus «IIpupoaHbie coeqMHEHUST HEMETAIIOBY.

Buneodparments! u cnaiiapl «@pakioOHHAs IEPEroHKa KUAKOTO BO31yXa»

Buneodparments! u cnaiiasl «[lonydyenue Bogopoaa, KUCIOPOIa U TaIOreHOB
NIEKTPOIUTUYECKUM CIOCOOOM.

Mopnenu anmnaparoB AJis IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Mopnenb KUISIIEro cios.

Monenb KOJIOHHBI CHHTE3a aMMHAKa.

Buneodparments! u cnaiiapl «I Ipon3BoaCTBO CEpHON KUCIOTHI.

Buneodparments! u cnaiiipl « Ipou3BoACTBO aMMHAaKay.

Konnexuns «Cplpb€ i1 MOJIy4EHUS] CEPHOM KUCIIOTBD».

JIaGopaTopHbIE ONBITHI
32. PacmnosHaBaHMe rajJOr€HUI-HOHOB.
33. KauecTBeHHbIE peakIMU Ha Cyab(paT-HOHbI.



34. KauecTBeHHas peakuys Ha KATHOH aMMOHHUS.

35. XuMUYecKue CBOWCTBA a30THOM KHCIIOTHI, KaK 3JICKTPOJIUTA.

36. KauecTBeHHble peaknu Ha Gocdar-HoH.

37. TlomydeHue U CBOMCTBA YrOJIbHON KHCIOTHL

38. IlpomyckaHue yrieKUCIOro ra3a 4Yepe3 pacTBOp CHIIMKATa HATPHS

[IpaxTueckue pabOThI

2. VI3ydyeHue CBOHCTB COJISTHOW KHCIIOTHI.

3. V3ydeHue CBOWCTB CEpHOM KUCIIOTHI.

4. TlonyuyeHue aMMHuaKa U U3y4eHHE €ro CBOMCTB.

5. Ilosyuenue yriekuciaoro raza u U3y4eHUE ero CBOUCTB.

Mertannsl 1 ux COCIUMHCHUA

[Tonoxxenne meraiuoB B Ilepmonnueckoi cucreme xumudeckux snemeHToB [ M.
MeHpeneeBa, CTpOCHHE WX aTOMOB M KPHCTAIUIOB. MeTamnyeckasi CBS3b M MeETaJUIMdecKast
KpHUCTaluTnieckas: pemérka. Ou3ndeckne CBOWCTBA METAIIIOB: AJIEKTPO- U TEIJIOMPOBOTHOCTH,
OTpaskaromiasi ClocoOHOCTh, MIACTUYHOCT. CIuTaBbl YEPHBIC U IIBETHBIE.

Meramibl Kak BOCCTAHOBUTEIM. OJEKTPOXMMHUYECKUN psJl HanpshkeHWd. BsanmopneincTeue
METaJUIOB C HEMETAJUIaMH, OKCHIaMH, KHCJIOTaMH, COJISIMH. AJTFOMUHOTEPMHUSL.

CtpoeHrie aTOMOB ¥ TPOCTHIX BEMIECTB IICJIOYHBIX METAIOB. 3aBUCHMOCTHh (DU3UYECKUX U
XMMHYECKUX CBOWCTB IIEJIOYHBIX META/NIOB OT 3apsAloB sifgep HUX aroMoB. OKCHABI H
TUAPOKCUBI IIETOYHBIX METAIJIOB, UX MOJy4YeHHEe, CBOMCTBA, MpuMeHeHne. Baxkuelimue conu
IIEJIOYHBIX METAJJIOB, UX 3HAUCHUE B )KMBOU U HEXKUBOM MPUPOJIE U B )KU3HU YETIOBEKA.
CrpoeHre aTOMOB M TMPOCTHIX BELIECTB IIEIOYHO3EMENbHBIX METAIIOB. 3aBUCHUMOCTH
(bu3NyYecKnX M XMMUYECKHUX CBOMCTB IEJIOYHO3EMENbHBIX METAJUIOB OT 3apsAoB SAep HX
aToMoB. OKCHIBI U TUIPOKCHUBI HIETIOYHO3EMENbHBIX METANIOB, UX MOJy4YeHHE, CBOWCTBA U
npuMeHenue. Baknelire coiau mEIOYHO - 3€MENIbHbIX METalIOB, UX 3HAUYEHHUE B MPUPOJE U
XKU3HU yenoBeka. KapOoHaTsl v ruipokapOOHAThI KabIIHSL.

XKéctrocTh BoAbI: BpeMeHHasi U moctosiHHas. CrnocoObl ycTpaHeHHs BPEMEHHON KECTKOCTH.
CriocoObl ycTpaHeHus! MOCTOSAHHOM k€cTkocTu. Monutel. CoequHEeHNs] alIOMUHUS B TIPUPO/IE.
XuMuyeckue cBoicTBa amoMuHUS. OCoOEHHOCTH OKCHAAa M THJPOKCHAA AalIOMUHHUS Kak
aMm(doTepHBIX coeTMHCHUH. Baxknelme comu amroMuHus (XJIopu, cyiabdar).

OcoOenHocTu cTpoeHust aToMa xenesa. JKeneso B npupoze. Baxueiiue pys sxkenesa. OKCHIbI
u runpokcunsl xene3a(ll) u xeneza(lll). Conu xenesa(ll) u xeneza(lll). Obnapyxenue nOHOB
KaTHOHOB JKeje3a B pacTBOpe. 3HaUCHUE COSAMHEHUH Kele3a.

Koppo3zus xumuueckas u 3IeKTpOXUMHUYEcKasl. 3alliTa METaJUIOB OT KOPpo3uu. MeTasuibl B
MpHUpojie: B CBOOOTHOM BHJIE U B BHJIe coenuHeHuil. [lonstue o mertamnyprun. UépHas u
1BeTHas MeTaTyprud. [lupomeTrannyprus, THApOMETaILTyPIysl, S1€KTPOMETAILTyPTUs.
JlomenHbIi nponecc. IlepepaboTka yyryHa B cTajib. DIEKTPOJIN3 PACILUIABOB.

JeMoHCcTpamun
. BzaumopeincTeue HaTpus, IUTUS U KaJIbLUs C BOJOU.
. l'openue HaTpus, MarHus M Kene3a B KUCIOPOJIE.
. Bcenbiika TepMUTHOM CMECH.
. B3anmozeincTere cMecH MOPOIIKOB CEPHI U XKeme3a, [IMHKA U CEPBIL.
. BzaumoeiicTBre alroMHUHMSA C KUCIIOTaMH, IIeJI0YaMi U BOJIOM.
. B3anmopeicTeue xkene3a 1 MEIU C XJIOPOM.
. B3anmopeicTere meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOM

KUCIOTOM (pa30aBiieHHON M KOHIIEHTPUPOBAHHOM).
. Oxpacka mI1aMeH! COEIMHEHUSIMH LET0YHBIX METAJIOB.



® OKpaCKa IUIAMEHH COCAUHEHUSIMH IIET0YHO3EMEIbHBIX METAIIJIOB .

. lNamenne u3BecTy BOJOM.
. [lonydenue xECTKOM BOBI B3aUMOJIECUCTBUEM YIVIEKUACIIOTO r'a3a ¢ U3BECTKOBOMI
BOJIOM.
. YcTpanenue BpeMEHHOH KECTKOCTH KHUIISTICHUEM U T00aBKOU COJIBI.
. YcTpaneHue nocTosiHHOM KECTKOCTH 100aBKOM COJIBI.
. WoHuTH ¥ IpUHIWT UX JIeHcTBUA (BHIeO(pparMenT).
. Kousmmeknus npupogHbIX COCTUHEHUN ATTFOMUHUSL.
. Buneodparmentst u cnaiinapl «OKCH aTIOMUHUS B €70 MOAU(DUKAITAI.
. [Nomydenue amMmpoTepHOTO THAPOKCHIA ATIOMUHUS U CCIIEIOBAaHUE €TO CBOMCTB.
. Koymeknusa « XMMUYECKUE UCTOYHUKHU TOKaY.
. Pe3ynpTaThl AIUTENBHOTO SKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UH CTAIBHBIX
W3/1eJINH B 3aBUCHMOCTH OT YCJIOBHH IPOLIECCOB.
. Boccranosnenue meau u3 okcuaa meau(ll) Bogopomgom.
. Buneogparments! u cnaiiabl «[Ipon3BoCTBO YyryHa U CTAIN.
. Buneogparments! u cnaiiasl «M3nenust U3 4yryHa u CTaiamy.
. Buneogparments! u cnaiasl «I[Ipou3BoCTBO aTIOMUHUSY.

JlaGopaTopHBIE OTIBITHI

39. BzaumoeiicTue xene3a ¢ pactBopom cyibdata memu(ll).
40. [NomyueHre U3BECTKOBOM BOJIBI U OTIBITHI C HEH.

41. Tlonyuaenue ruapokcunoB xemnesa(ll) u (111).

42. KauecTBeHHbIE PEaKIIMN Ha KATHOHBI JKele3a

[IpakTrueckue pabOThI

6. TlosyueHue »KeCTKOM BOJIBI M CTIOCOOBI €€ yCTpaHEHUS.

7. Pemenue 3kcriepuMEHTANBHBIX 3a71a4 M0 TeMe «MeTaby.

XuUMUS 1 OKpYXarolias cpeaa

Crtpoenue 3emid: siApo, MAaHTHsI, 3€MHAsl KOpa, UX XUMUYECKU cocTtaB. Jlutocdepa u
e€ xumMuueckui coctaB. Munepansbl. Pynbl. Ocanounbie nopoibl. [loe3nbie neckonaeMble.
XUMHYECKUH cOCTaB THPOCchepbl. XUMUYECKUNA COCTaB aTMOC(HEpHI.

VlcTouHMKHM XMMHUYECKOTO 3arpsi3HEHHS OKpYXKarolei cpefipl. [ 100aibHbIe 9KOJI0TrnYecKue
po0IeMbl YeJIOBEUECTBA: TAPHUKOBBIHN 3(PPEKT, KUCIOTHBIE JOXKAU, O30HOBBIE JIBIPHL.
Mex1yHapoAHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYXAIOIIEH cpeibl OT XUMHYECKOTO
3arpsizHeHus. «3enéHas XuMUs».

JlemoHCcTpanuu
. Buneodparmentst u cnaiiasl «CtpoeHue 3eMid U €€ XUMHUYECKUH COCTaBy.
. Kounnekiusa MuHepanoB ¥ TOPHBIX MOPOI.
. Konnekuus «Pynbl meTanioBy.
. BuneodparmenTst u cnaiiapl «I 106ambHbIE 9KOJIOTHYECKHE TIPOOIEMBI
YeJIOBEUYCSCTBAY.

JIaGopaTopHbIE ONbBITHI
43. WzyueHue rpaHura.

O0600611eHNe 3HAaHUH [0 XMMHUH 32 KypC OCHOBHOM IIKOJIBI.

ITonroroBka k OCHOBHOMY rOCY1apCTBEHHOMY 9K3aMEHY

CrpoeHne aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUYECKOTO0 dieMeHTa B [lepuonnyeckoit
cucreMme. CTpoeHHE BEUIECTBA: XUMUYECKAsI CBSI3b M KPUCTAJUIMUECKUE PEIIETKU. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BELIECTB (METAIOB, HEMETAJJIOB, OJIAarOPOIHBIX
ra3oB) OT MOJIOKEHUs 3JeMeHTOB B [lepuonnueckoil cucteme. TUONOTHS HEOPraHUYECKUX
BEIIECTB, JIEJICHUE UX Ha Kilacchl U rpynnsl. [Ipencrasurenu.



IIpu3Haky U ycoBHs IPOTEKAHUS XUMUYECKHUX peakUuid. TUIIOIOTHs XUMUYECKUX PEAKIUM 110
pa3nUYHBIM OCHOBaHUAM. Peakiiun noHHOTO 0OMeHa. OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIC
peakuuu.

XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEPHbIE XUMHUYECKHUE CBOMCTBA

COJICOOPa3yIOIIUX OKCHJIOB, THIPOKCHIOB (OCHOBaHHM, KUCIOT U aM(pOTEPHBIX THAPOKCHUIOB),

COJIEH.
YyeOHO-TEMaTHYECKUH IJIAH
No | HammenoBanue pa3aeioB (Tem) KosnmuectBo B Tom uncie Ha nmpoBeneHue
4acoB 10 [TpakTueckux KonTposbabIX
nporpamme pabot pabort
8 knacc
1 | HavanpHble IOHATHSA M 3aKOHBI 21 2 2
XAMHA
2 | Baxseiimme npeacTaBuTeIn 18 3 1
HEOPraHMYECKHX BEIECTB.
KonuuecTBeHHbBIE OTHOIIIEHUS B
XUMHA
3 | OcHOoBHEBIE KJIACCHI 10 1 1
HEOPraHUYECKUX COCTMHCHUI
4 | Tlepuoauueckuit 3aKOH u 8 1
[Tepuoanueckas cucrema
XuMu4eckux osneMmeHTtoB . H.
MemnzeneeBa 1 CTPOCHHE aTOMa
5 | Xumnueckas CBSI3b. 11 0 2
OKHUCIUTEIBHO -
BOCCTaHOBUTEJIHLHBIC PEAKIIHH
Peseps 1
Htoro 68 6 7
9 knacc
1 [ToBTOpenue u o6o0IIEeHNE 5 1

CBEIICHMH 110 KypcCy 8 Kiacca.
XVUMHUYECKUE PEAKLINN




2 | XuMH4ecKue peakuu B 10 1
pacTBOpax
3 | Hemeramibpl U BX COCTUHEHUS 25 4
4 | Metamibl ¥ UX COCTMHEHUS 17 2
5 | Xumus u okpyxarorias cpeia 2
6 | O6oOmeHne 3HaHUH 0 XUMHU 7
3a KypC OCHOBHOW IIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCy/IapCTBEHHOMY JK3aMEHY
(0I'9)
Pezeps 1
Hroro 68 7

OOKYMEHT NOAMUCAH 3/IEKTPOHHOM
NOANUCHIO

I CBEAEHUA O CEPTUDUKATE 3N

CepTtudukar 603332450510203670830559428146817986133868575785
Bnageney, bapaHoBa TaTbAHa MiBaHOBHA
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