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Pabouas nporpamma no xumuu 8 - 9 kiacc

VYueOnblit man cocraisieT 136 yueOHbIX yacoB. B ToMm uncrne:

B 8 KJtacce 68 yueOHBIX YacoB U3 pacueTa 2 yueOHbIX yaca B Henenmto (34 yueOHbIX Heaem )

B 9 Kiacce 68 y4eOHBIX YacoB U3 pacueTa 2 yueOHbIX Yaca B Henemto (34 yueOHbIX HelelNn)

1. Ilmanupyemble pe3yabTaThl 0CBOCHUSI XUMHH.
JIMYHOCTHBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITIPEAMETA «XUMUMS»

8 kimacce

Oco3HaBaTth COIUHCTBO MW IMECJIOCTHOCTH OKpPYXKaOIIEro Mupa, BO3MOXHOCTH €TI0
II03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTIDKCHUH HAayKH.

IToctenenHo BbICTPAaNBaTb COOCTBEHHOE OCJIO0CTHOC MHPOBO33PCHUC! OCO3HaBaTb
HOTpe6HOCTb N T'OTOBHOCTB K CaMOO6pa3OBaHI/IIO, B TOM YHUCJIC U B paMKax CaMOCTOSITEIbHOM
JACATCIIBHOCTH BHE IIKOJIBI;

OLICHUBATh JKU3HEHHBIC CUTyallud C TOYKM 3peHus Oe3omacHoro oOpasa XHU3HM U
COXPAaHEHHs 310POBbsl; OLEHUBATh JKOJIOIMYECKUN PHUCK B3aMMOOTHOIICHUN 4YEJIOBEKAa U
IIPUPOJIBI.

9 kjaacc

[locteneHHo  BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MHMPOBO33PEHHE: OCO3HABaTh
COBPEMEHHOE MHOroo0Opa3ue THUIIOB MHPOBO33PEHUS, OOIIECTBEHHBIX, PEIIUTHO3HBIX,
ATCUCTUYECKUX, KYJIbTYPHBIX TpPaaUIUN, KOTOpBIE OINPEAENSAIOT pa3Hble OObICHEHUS
MIPOUCXOSIIETO B MUPE;

C y‘léTOM 9TOro MHOFOO6paSI/I$I IOCTCIICHHO BLIpa6aTLIBaTL CBOHM COOCTBEHHBIC OTBETHI Ha
OCHOBHBIC JKU3HCHHBIC BOIIPOCHI, KOTOPLIC CTABUT JIMYHBIM KU3HEHHBIN OIIBIT, YYUTHCH
MMpu3HaBaTh NPOTUBOPCHUBOCTb U HCSaBepHIéHHOCTB CBOHMX B3II110B HA MHP, BO3BMOKXHOCTb
HUX U3MCHCHUA

8 Knacc:

1. ocBoeHMe O0IIEKYJIBTYpHOrO Hacieaus Poccuu u o01eMupoBOro KyJIbTypHOTO HaCHIEAUs;

2. DKOJIOTMYECKOE CO3HAHHE, IPU3HAHNE BBICOKOW IIEHHOCTH >KM3HH BO BCEX €€ MPOSBICHMUSIX,
3HAHUE OCHOBHBIX ITPUHIMIIOB U IIPABUJI OTHOLICHUS K MPUPOJIE, 3HAHUE OCHOB 3JI0POBOTO
o0pa3a KU3HU U 3710pOBbecOeperaroIuX TEXHOJIOIUH, IPaBUJI MOBEICHUS B UpE3BbIUatHBIX
CUTyalUsX;

3. chOpMUPOBAHHOCTh MO3UTHUBHOM MOpPaJbHON CAMOOLIEHKM W MOpPAJIbHBIX YYBCTB —
YyBCTBa TOPJOCTH IIpU CIIEJOBAHUUM MOPAIbHBIM HOpPMaM, IMEPEKUBAHHUE CThbIIA IPU HUX
HapYyIIECHNN;

4. yCTOWYMBBIA TO3HaBaTeNbHBII MHTEpEC M CTAHOBJEHHE CMbICI000pasyromeil (GyHKIuu
[I0O3HABATEIILHOIO MOTHUBA;

5. ydacTtue B OOIIECTBEHHOM KM3HHU Ha YPOBHE LIKOJIBI M COL[TYMa;

6. oco3HaHME CBOMX OmmKalmmx 1ened camopa3BuTus (YIy4ylIeHHs 4YepT XapakrTepa,

MOCTaHOBKA OyMKalIuXx 1enei B yuéoe u BHE €€ B COOTBETCTBUU CO CBOMMU MHTEpPECaMM).

9 kJacc:



1. 3HaHMe OCHOBHBIX monoxeHud Kouctutymuu P®, OCHOBHBIX mNpaB M O00sS3aHHOCTEH
TpaXXIaHWHA, OPHEHTAIMS B IPABOBOM IMPOCTPAHCTBE TOCYIAPCTBEHHO-OOIIECTBEHHBIX
OTHOIIICHUH;

2. chOpMHPOBAHHOCTH COIMATBLHO-KPUTHYCCKOTO MBIIIUICHHS, OPUCHTALUSI B OCOOCHHOCTSX
COLUMAJIBHBIX OTHOLICHUH M B3aUMOJAECHCTBUM, YCTAHOBJIIEHUE B3aUMOCBS3HM MEXKIY
0OIIIECTBEHHO-TTIOJIUTHYECKUMH COOBITHSIMU;

3. OpHeHTaluusi B CUCTEME MOpPAJIbHBIX HOPM M IIEHHOCTEH M HUX HEpapXUHu, MOHUMaHHE
KOHBEHILIMOHAJIBHOTO XapaKTepa MOpaju;

4. Xxome IMYHOCTHOW camMOpeqIIeKCHH OMPEACNATh CBOK CHUCTEMY IIEHHOCTEH B OOIIHMX
LEHHOCTAX (HPABCTBEHHBIX, T'PAXKAAHCKO-TATPUOTUYECKUX, IIEHHOCTSIX Pa3HbIX TPYIIII).

5.  chopMHPOBAaHHOCTh MOTPEOHOCTH B CAMOBBIPAKECHUU M CaMOpEATH3AINH, COLUATHLHOM
NpU3HAHWUH,

6. TOTOBHOCTH K BbIOOpDY mpoduibHOrO 00pa3oBaHMs, BBIOOP
00pa30oBaTeNbHON TPASKTOPUH U MOTEHIIMAILHOM Oynyiei mpodeccuu;

WHIUBUYTbHON

7. yMEHHE CTPOUTH KU3HEHHBIC IUIAHBI C YYETOM KOHKPETHBIX COLUUAIBHO-UCTOPHUYECKHUX,
MOJIMTUYECKUX M 3KOHOMHUYECKHX YCIOBUW; yMEHUE OTBEYaTh 3a CBOM HPABCTBEHHBIN
BBHIOOP B HEOJHO3HAYHO OIICHUBAEMBIX CHUTYalMSIX TEPENl CBOCU COBECTHIO U JPYTUMHU
JIFOAbMH.

IInanupyembimu  METAIIPEJMETHBIMM pesyneraraMu u3ydeHuss Kypca «XUMHUA»

aBiseTcss GOpMUPOBAHNE YHUBEPCAIBbHBIX YueOHbIX AericTuii (Y'Y /).

Kaacc Perynstusneie YV /| [To3naBarensHbie YV /] Kommynukatususie YV /|
8 kiace 1. ymenue 1. ananu3 0OBEKTOB C 1. BcTynarhb B 1uaor,
AHAJIN3UPOBATh LIEJIbIO BBIJEJICHHUS y4acTBOBaTh B
yCTpaHEHUs IIPU3HAKOB KOJUIEKTUBHOM
BBITIOJTHEHUH (CyILIECTBEHHBIX, 00CyX/1IeHUH Mpo0dIIeM,
JeSTEIIbHOCTH U HECYIIECTBEHHBIX ); BJIQ/IETh
HaXOJUTb 2. CUHTE3 KaK MOHOJIOTHYECKON U

B paHI/IOHaHI)HI)IG
CIIOCO0BI UX

COCTaBJICHUEC LICTI0T'0 U3
qaCTeﬁ, B TOM YHUCJIC

JMaJIoTHYecKoi popmamu
peun B

YCTpaHECHHUS; CaMOCTOSITEIBLHO COOTBETCTBUH C
2. uenu JIOCTpauBasi, BOCIOJHAS | TpaMMaTHYECKUMHU U
COTIPOBOXIAOTCS HEIO0CTaIoIIe CHUHTAKCUYECKUMU
COCTaBJICHHEM IIJIaHA UX | KOMIIOHCHTEI, dbopMaMu poAHOTO
JIOCTHIKEHHUS, B 3. BBIOOp OCHOBaHUH U SI3BIKA;

KOTOPOM YYHUTBIBAKOTCS KPUTEPUEB IS 2. ymeHue

YCIOBUS U

CpaBHEHUS, CepUAIUH,

apryMEHTHPOBATh CBOIO
yM

Cpe/CTBa I0CTUKEHNUS, KIaccupuKauu TOUYKY 3pEHHS,

3. OCyIIecTBIEHNE 00BEKTOB, CIIOPUTH U OTCTANBAThH
MMO3HaBaTEJILHOM CaMOCTOATEIBLHO CBOIO MO3UITHIO
pedaexkcun 1elCTBUM, BBIOMpast HEBPAXKICOHBIM IS

BHECEHUE KOPPEKTUB B
BBIMIOJTHEHHUE JCHCTBHI;
4. yMeHHe IeHCTBOBATD

0 MPEIOKEHHOMY HIIH

OCHOBaHUS 1JId
YKa3aHHBIX JIOTHYECKUX
OIepaLNil;

4. oCylIeCTBIATH BEIOOD

ONIIOHEHTOB CIIOCO00OM;
3. cImOoCOOHOCTE ¢
TIOMOIIIBIO BOTIPOCOB
JOOBIBATh

CaMOCTOSITENIEHO HanOosnee 3 (HEeKTUBHBIX | HEJOCTAIOILYIO
COCTaBJICHHOMY IUIaHY, CIIOCO00B pemeHus WH(POPMAIIHIO
UCTIONb3Ys 3aj]a4y B 3aBUCUMOCTHU OT | (ITO3HaBaTelIbHas
HapsIly C OCHOBHBIMUA M | KOHKPETHBIX YCIIOBUH; WHUIIMATUBHOCTH ),
JIOTIOJTHUTEIIbHBIE 5. 0606maTh noHsATHd — | 4. 3¢(heKTuBHO




cpeacTBa
(ctipaBOUHAas
JUTEpaTypa, CI0KHbIE
puOOPbI, KOMITBIOTEP U
ap.),

OCYIIIECTBIICHUE
IpOTHO3a U
HaXO0XJICHUE
ATBTEPHATHUBHBIX
pEUIEHUI;

5. OCYLIECTBIATH
KOHCTaTHPYIOIIUNA U
MPEABOCXUILIAOIINI
KOHTPOJIb 10 Pe3yJIbTaTy
U TIO CIIOCO0Y JCHCTBHS,
6. hbopmupyercs
IpeJIcTaBlIeHUE O cede U
CBOHMX CIIOCOOHOCTSIX
(«SI-koHIIETIITUA ),
YCIIOKHSETCS U
yrayonsercs
CaMOIO3HaHUE,
MPOSIBIISIETCS BOJIEBast
AKTUBHOCTb, JINTHAS

OCYILECTBIISITh
JIOTUYECKYIO ONEPALIUIO
Mepexo/ia OT BUIOBBIX
MIPU3HAKOB K POJOBOMY
MOHSITHIO, OT TMOHSTHS C
HAaUMEHBIIUM 00BEMOM K
MOHSTHUIO C OOJIBIIUM
00BEMOM;

6. paborarth ¢
MeTadopaMu — MOHUMATD
IIEPEHOCHON CMBICII
BBIPQXCHH, TOHUMATh U
ynoTpeOasTh 000pPOTHI
peun. [locTpoenHsie Ha
CKPBITOM YHOTpEOJICHUH,
00pa3HOM COIMKCHUN
CJIOB;

7. pe3IOMUPOBATH
TJIABHYIO UJICI0 TEKCTA.

COTPYIHUYATD U
CIocoOCTBOBATH
IIPOIYKTUBHOU
KOOIIepaIuuy;

5. agexkBaTHOE
MEXIIMYHOCTHOE
BOCIIPHSITHE TIAPTHEPA,
6. B IUCKYCCUU YMETh
BBIJIBUTaTh
KOHTPapTyMEHTHI,
nepedpa3upoBaTh CBOIO
MBICJIb (BJIaJICHUE
MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH).
Ymenue paboTats ¢
Pa3JIMYHON TEKCTOBOM
uHpopManuei.

7. ©CTI0JIb30BaTh
KOMIIBIOTEPHBIE
TEXHOJIOTHH

(BKJIFOYAs BBIOOD
aJICKBaTHBIX 3aJ1a4ue
MHCTPYMEHTAIIbHBIX
IpOrpaMMHO-aNmapaTHbIX

pedaekcus. CpencTs
U CEPBUCOB) JUISl pELICHUS
UH(POPMALIMOHHBIX U
KOMMYHHKAI[MOHHBIX
y4eOHBIX 337124, B TOM
YyClie: BBIUMCIICHUE,
HaIMCaHME MUCEM,
COUMHEHUH, TOKJIAJIOB,
pedepartoB, coznaHue
IIPE3CHTAlUN U Jp.;

9 ki1acc l.ymenne 1. BeIZETISIET M 1. pa3pemiaTh KOHQIUKTHI
CaMOCTOSITENIbHO bopMynupyeT 1elb; yepes BhISIBICHHE,
bopmynupoBaTh CaMOCTOSITENIHO CTaBUT | MJIEHTH()UKALINIO
MO3HABATEJIbHBIE  1IE€TH, | U POpMYIUpPYET po0JIeMBI, TOUCK U
BBIXOJII  3a  IpeJlelbl | mpolsemy, OLICHKY aJIbTEpPHAaTUBHBIX
TpeOOBaHUI MpPOrpamMMmbl, | apryMEHTHUPYET €€ CIO0CO0O0B pa3peleHus
BBIJIBUTATh aKTyaJbHOCTb; KOH(JIMKTA, TPUHUMATD

coepKaTeIbHbIE
THITOTE3BI;

2. aJleKBaTHas OIleHKa
MPaBUILHOCTH
BBITIOTHEHHS JeHCTBUH
10 pe3yJabTaTy U
croco0y elCTBUH,
KOHTpPOJIb Ha YPOBHE
MIPOU3BOJIHLHOTO
BHUMaHMUs, pa3BUTHE
BHYTPEHHETO

OpUEHTHUPYETCS B
y4eOHBIX UCTOUHUKAX;
OCYIIECTBIISIET
pacIIMpEeHHbIN TOUCK
uH(pOpMaLUU ¢
HCII0JIb30BaHUEM
pecypcoB OMOIMOTEK U
WHrepner;

2. yMEHHE CTPOUTh
KJIaccu(UKaIUIo Ha
OCHOBE

peuieHue u
peann30BbIBATh €I0;

2. yHIpaBJISITh TOBEICHUEM
napTHEpa yepes
KOHTPOJIb, KOPPEKLIHIO,
OLICHKY JIEUCTBUH, YMEHHE
yOexXIaTh;

3. UHTErpUpPOBaATHCS B
TPYIITy CBEPCTHUKOB U
CTPOUTH NPOAYKTUBHOE
B3aNMOJICHCTBHE C




(MHTYUTUBHOTO)
KOHTPOJIS;

3. ymeHue
CaMOCTOSITENILHO
BbIpa0aThIBATh U
MPUMEHSTh KPUTEPUU U
CI0COObI
nuddepeHIpoBaHHON
OLIEHKH COOCTBEHHOM
y4aeOHOU
JeSITeIbHOCTH;

4. caMOKOHTpOJIb B
OpraHu3aIiH

y4ueOHOH 1 BHEY4YeOHOMH
JeSITeTbHOCTH;

5. dopmupoBanue
HABBIKOB
MIPOTHO3UPOBAHUS KaK
peIBUICHUS OYyTYIIIX
COOBITUN U PA3BUTHS
npolecca;

6. IpUHATHE
OTBETCTBEHHOCTH 32
CBOM BBIOOP
OpraHHu3aIy cBoeH

y4eOHOU JEeATENbHOCTH.

IUXOTOMUYECKOTO
neneHus (Ha OCHOBE
OTpULIAHUS);

3. yMeHue
yCTaHaBIIUBATh
IIPUYUHHO-
CJICICTBEHHBIE CBS3H,
CTPOUTB JIOTHYECKUE
LN PACCYKICHUH,
JIOKa3aTeNbCTB;

4. BBIIBU)KEHHE TUIIOTE3,
UX 000CHOBaHHUE

Yyepe3 MOUCK PeIICHUs
MyTeM IMPOBEJCHUS
MCCJICIOBAHMS C
MO3TAIMHBIM KOHTPOJIEM U
KOppEKIMEN pe3yabTaToB
paboTHI;

5. OOBSICHATH SIBICHUS,
MIPOLIECCHI, CBS3H U
OTHOUICHHSI,
BBISIBIIIEMBIE B XOJI€
UCCJICIOBAHMUS,

6. OBJIaICHHE OCHOBAMHU
03HAKOMUTEILHOTO,
M3Yy4arollero,
YCBaMBAIOUIETO U
MMOMCKOBOT'O YTCHUS;

7. ymenue
WHTEPIPETUPOBATH
TEKCTOBYIO
uHpopMaInuio, crenaTh
BBIBOJIBI U 3aKJIFOUEHUSI.
8. KpUTHUYECKU
OIICHUBATH COZCPIKAHUE
u popMy TekcTa

JFOIBMU Pa3HBIX
BO3PACTHBIX KaT€rOpuii;
4. nepeBoUThH
KOH(JIMKTHYIO CUTYalLlUIO
B JIOTUYECKUM TUIaH U
paspeliarh ee Kak 3ajaqy
4yepes3 aHaJIu3 ee yCIIOBUN;
5. CTpeMUTBHCS
yCTaHaBJIMBaTh
JIOBEpUTEIIbHbBIE
OTHOIIECHHUS
B3aMMOIIOHUMAHUS,
CIOCOOHOCTH K

SMIIATHH;

6. peueBoe OTOOpakeHue
(ormucanue, 0ObSICHEHUE)
coJiepKaHus
COBEPILAEMBIX JICHCTBUH B
dbopme pedeBbIX
3HA4YECHMI C LIEIIBIO
OpPUEHTUPOBKH
(nmaHupoBaHue,
KOHTPOJIb, OIICHKA)
IIPEAMETHO-ITPAaKTUYECKON
WJIM UHOU

JESTEIbHOCTH KakK B
dbopme rpoMKOit
COLIMAIM3UPOBAHHOU
peuu, Tak ¥ B popme
BHYTPEHHEHN peun
(BHYTpeHHero
TOBOPEHUS ), CITyXKalleh
9TaroM

MHTEPUOpPU3ALINH —
npolecca epeHoca Bo
BHYTPEHHUH

IUTaH B XOJI€ YCBOCHUS
YMCTBEHHBIX JIEUCTBUHI U
TTOHATUM.

7. co3naBaTh
UH(POPMAaILIMOHHbIE
pecypcsl pazHoro Gpopmy
TEKCTa TUMA U JUIS pa3HbIX
ayJIUTOPHi, COOIOAATh
UH(POPMALIMOHHYIO
TUTHEHY U ITpaBHIia
UH(POPMALIMOHHOM
0€30MMaCHOCTH.

HHPEAMETHBIMM pe3yabTaTaMu OCBOCHHS BBITYCKHHUKAaMU OCHOBHOW IIKOJIBI MPOIPAMMBbI
10 XUMMWH SIBJISIOTCSA:




OcHOBHBbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISPHBIX MPeACTABJICHHUIT)

BbInyCKHUK HAY4YUTCSH:

. XapaKTEepU30BaTh OCHOBHBIE METOABl IO3HAHMS: HAOMIOJEHUE, HW3MEpPEHHUE,
3KCTIEPUMEHT;

. OIKCHIBATh CBOWCTBA TBEPIBIX, JKUIKHX, I'a3000pa3HBIX BEIIECTB,
BBIJICIISISL KX CYIIECTBEHHBIE TPU3HAKHY,

. pacKpbIBaTh CMbICII OCHOBHBIX XUMHUUYECKUX MTOHATHM «aTOM», «MOJIEKYJIay,

«XAMHAYECKUMN OJIEMEHT», «IIPOCTOC BEIIECCTBO», «CIIOKHOC BCIICCTBO», «KBAJICHTHOCTLY,

XHUMHYCCKad pCaKlusi», UCIIOJIb3Yyd 3HAKOBYIO CUCTCMY XUMUH,

. PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOpUH;

. pasnuyaTth XMMUYECKHE U (PU3HUECKHUE SABICHMUS;

. Ha3bIBaTh XUMUYECKHE HIIEMEHTHI;

. OIpEEIIATh COCTAB BEUIECTB 10 UX (popMyJiam;

. OIIpeEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHUSX;

. OIpeAEIATh TUI XUMHUYECKUX PEaKIIMii;

. Ha3bIBaTh IPU3HAKU U YCIIOBHSI IPOTEKAHUSI XUMUYECKHX PEAKLIU;

. BBISBJIATh IPU3HAKU, CBUACTEILCTBYIOIIUE O MPOTEKAHUM XUMHUYECKOU
PEAKLMUTIPU BHIIOJHEHUH XUMHUYECKOTO OIbITA;

. COCTaBJIATH POPMYJIbI OMHAPHBIX COCAMHCHU;

. COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEAKIIMIA;

. co0oaTh MmpaBuiia 0€30MacHON padOThI IPU MPOBEICHUH OTIBITOB;

. I10JIb30BaThCs J1A0OPATOPHBIM 00OPYIOBAHUEM U MOCYIOH;

. BBIUUCIIAT OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

. BBIUUCIIATH MACCOBYIO JI0JII0 XMMHUYECKOI0 3JIEMEHTA 110 (JOPMYJIe COCUHEHUS;

. BBIUUCIIATh KOJIMYECTBO, OOBEM MIJIM MAacCy BEIIECTBA IO KOJIUYECTBY,
00BbeMy, Macce peareHTOB WK MPOAYKTOB PEAKIINU;

. XapaKTepu30BaTh (U3NYECKUE M XHUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB:
KHCIIOpOJIa ¥ BOJOPO/a;

. 0JIy4aTh, COOMPATh KUCIOPO U BOJIOPOJI;

. pacrno3HaBaTh ONBITHBIM ITyT€M ra3000pa3Hble BELIECTBA: KUCIOPO, BOJOPOI;

. pacKpbIBaTh CMBICI 3aKOHa ABOTajipo;

. PacKpbIBaTh CMBICI OHATHH «TEII0BOM 3 (eKT peakum», «MOISIPHBIA 00bEM»;

. XapaKTepu30BaTh PU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;

. PacKpbIBaTh CMBICI MIOHATHS «PACTBOPY;

. BBIYHCIISATH MACCOBYIO JIOJIK0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

. IIPUTOTOBIIAT PACTBOPBI C OIPENEICHHOM MacCOBOM JI0JIEH PpPacTBOPEHHOIO
BEIIECTBA;

. Ha3bIBaTh COCMHEHMS U3YUEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

. XapakTepu3oBaTb  (U3MUYECKHE M  XUMHYECKHE CBOICTBa

OCHOBHBIX KJIACCOB HeOpFaHI/I‘—IeCKI/IX B€IICCTB: OKCHAOB, KHUCJIOT, OCHOBaHHfI,
COJIeH;

. OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHN;

. COCTaBIISATH (POPMYIIBI HEOPIaHUYECKUX COEIUHEHUH N3YUYEHHBIX KIIACCOB;

. IIPOBOAUTD OMBITHI, TOATBEPKAAIOIINE XUMUUECKNE CBOWCTBA N3YUEHHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB;

. pacrno3HaBaTh ONBITHBIM IIYTEM PacTBOPHI KUCIIOT U HIENOUEH 10 U3MEHEHHIO
OKpPAaCKH MHJIUKATOPA;

. XapaKTepu30BaTh B3aMOCBSI3b MEX/1y KJIacCaMU HEOPTraHUUECKUX COEANHEHUI;

. packpsiBaTh cMbici [lepuonnueckoro 3akona J[.M. Menzaeneena;



. OOBACHATh (UBHUECKHH CMBICT aTOMHOTO (IOPSAKOBOTO) HOMEpa
XUMHYCCKOI'0 3JICMCHTA, HOMCPOB I'pyIIIbl U ICPUOJa B HepHOI[HHGCKOﬁ CUCTEMEC
J.M.Menneneena;

. OOBSICHSITh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB
3JIEMEHTOB B IIPE/IeJIax MAJIbIX [IEPUOJ0B U TJIABHBIX MTOATPYIIIL,
. XapaKTEepU30BaTh XUMUUYECKHUE JIEMEHTHI (0T BOJOPOJA O KajbIvs) Ha

OCHOBE HX IMOJIOKEHHU B mepuoaudeckoi cucreme JI.1. MenneneeBa u ocoOeHHOCTEH
CTPOCHHUSI X aTOMOB;

. COCTaBJISITh CXEMbI CTPOEHUSI aTOMOB MepBbIX 20 3JIeMEHTOB NEPUOANUECKOM
cucremsl .. Menneneena;

. PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKAs! CBSI3bY», «3JIEKTPOOTPULIATEILHOCTDY;

. XapaKTepu30BaTh  3aBHCUMOCTh  (DU3MUYECKHUX  CBOWCTB
BEIIECTB OT TUIA KPUCTAJUTMUECKON PEIeTKH;

M OIIPCACIIATL BU XHUMHUYECKOU CBSI3U B HCOPraHNYCCKUX COCIUHCHUAX,

. n300paxkaTh CXEMbl CTPOCHMSI MOJIEKYJT BELIECTB, OOpa30BaHHBIX
Pa3sHbBIMH BUJAAMU XUMHUYCCKUX CB?I3€I>1;

. PacKpbIBaTh CMBICT MIOHATUHN «UOH», KKATUOHY, «KAHUOHY, «IJICKTPOIUTHI»,

CHEICKTPOJIUTBI», «QJICKTPOJIMTUYCCKAA AUCConaiusa», «OKUCIUTCIIb», «KCTCIICHb OKUCIICHUSA,
«BOCCTAaHOBHUTCIIb», <KOKHCIICHUC), «BOCCTAHOBJICHUC),

. OIPEICNIATh CTEIIEHh OKHUCIICHHUS aTOMa 3JIEMCHTA B COCTUHCHUU;

. PacKpbIBaTh CMBICI TEOPHH JICKTPOIUTHYCCKOMN JTUCCOIHUAINY;

. COCTABIISATh YPABHEHUS DJICKTPOJIMTUYCCKOW JUCCOIMAIMN KHUCIIOT, IIEJIOUeH,
CoJIeH;

. OOBSICHATD CYIIIHOCTD MPOIECCA AIEKTPOTUTUYCCKON AUCCONUAIMH U PEAKITHI
HOHHOTO OOMEHA;

. COCTABIISATh TOJIHBIC U COKPAILCHHBIC HOHHBIC YPABHEHHSI PEaKIIMA OOMEHa;

. OIpeeIIATh BO3MOXKHOCTh MPOTEKAHMS peakluii HOHHOIO OOMEHa;

hd HpOBOI[I/ITI) peaKHI/H/I, HOI[TBCp)K)IaI—OHII/Ie Ka‘leCTBeHHBIfI COCTaB paSHI/I‘IHBIX
BEIIECTB;

. OTIPEIENIATh OKHCIUTEb U BOCCTAHOBUTEID;

. COCTaBIISATh YPABHEHUS OKUCITUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINH;

. Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOW PEaKIInH;

. KJ1acCU(DUITUPOBATh XUMUYECKHE PEAKIIUH 110 Pa3IMYHBIM MPU3HAKAM;

. XapaKTepU30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM W CBOWCTBAMH
HEMETAJIOB;

hd HpOBOI[I/ITI) OIIBITHI 110 HOJ'Iy‘-IeHI/IIO, CO6I/IpaHI/IIO n I/ISyLICHI/II-O XUMHUYCCKHUX
CBOWCTB ra3000pa3HbIX BEIIECTB: YIJICKUCIIOTO ra3a, aMMHaKa;

. pacro3HaBaTh OMNBITHBIM ITyTEM Ta3000pa3HbIC BEMIECTBA: YIJICKUCIBIA Tra3 W
aMMHUaK;

. XapaKTepU30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM W CBOWCTBAMH
METaJIOB;

. Ha3bIBaTh OPraHUYECKHE BEIIECTBA 1O UX (OpMyJie: METaH, 3TaH, STUJICH,

MCTAaHOJI, OJOTaHOJI, TJIMOCPUH, YKCYCHasd KHCJIIOTAa, aMHHOYKCYCHasA KHCIIOTa,
CTCApHUHOBAA KHCJIOTA, OJICMHOBAA KHUCJIOTA, TJIFOKO34;

. OLICHUBATh BIIMSIHME XMUMHYECKOTO 3arpsi3HEHHsI OKPYXKaroLIed cpesibl Ha
OpPTraHM3M 4YE€JI0BEKa;

. IpPaMOTHO 00paIIaThCcsl C BEIECTBAMU B IIOBCETHEBHON KU3HU

. OIIpEACIIATh BO3MOYKHOCTh MIPOTEKAHNUS peakuui HEKOTOPBIX

HpCIlCTaBI/ITeJIeﬁ OpraHnYCeCKUX BCHICCTB C KHUCIOPOAOM, BOAOPOAOM, MCTAJUIAMU,
OCHOBAHUSIMH, IaJIOTCHAMH.



Bbll’lyCKHuK noOJyuum 603MONHCHOCHb HAYUUMBCA:

® gvloguUcamsb U npoeepAntb SKCNEepUMERmMAalbHOo 2unomesvl 0 XuUMU4eCKux
cB0UCMBAX eeuiecnie Ha OCHoee ux cocmaea u Cmpoernus, ux cnocobrocmu ecniynamos
6 Xumudeckue peakyuu, o xapakmepe u npoayicmax PA3TUYHBIX XUMUYECKUX peakuuﬁ;

° xapakmepusoeansv eewecmea no cocmaey, CnpoeHurw u C@OﬁCﬂ’l@ClM,
ycmanaeaueanto nputhHO-CJzedcmeeHHble C6A3U Meofcdy OaHHBIMU xapakmepucmuxkamu
eewecmea,

® cocmaeiisimos MOJIEKYIIAAPHblE u noJiHble UOHHbIE  YpABHEHU: no
COKpAWEeHHbIM UOHHBIM YPABHERUAM,
® npocrHo3upoeanto cnocobrHocmw eeujecmed npoAsJIAinb OKUCIUMENIbHbLE UTU

B0CCMAHOBUMENbHBIE CEOUCMBA C Y4emoM CmeneHell OKUCIeHUS 2NeMEHMO08, 8X00AUUX 6
€20 cocmaes;

. cocmaename VpasHeHus peakyutl, COOMBEMCcmayIouux
nOCe008AMeNbHOCU  NPEeBPAWEHUl  HEOP2AHUYECKUX BeUeCmE DPA3IUUHbIX
K1ACCo8;

. 8bI0GUAMb U NPOBEPSIMb IKCHEPUMEHMANLHO 2UNOMeE3bl O Pe3yIbmamax
6030elCmBUs pa3IUIHbIX PAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuil,

. UCNONL306aMb NPUOOPEmenHble 3HAHUSL OJi IKOAOSUUECKU 2PAMOMHO20
noeeodeHUsl 6 OKpyHcaroujell cpeoe;

. UCNONL306aMb NPUOOPEMEHHbIE KIIOUegble KOMNEeMeHYUul Npu GblNOJHEHUU
NPOEeKmMo8 U YueOHO-UCCIe008aAMENbCKUX 3a0ay NO  U3VHUEHUID CBOUCMS, Cnoco608
NOYYEHUsL U PACHO3HABAHUSL BEUeCNE,

. 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCmEax U XUMUUECKUX NPOYeccax,

. KPUMUYeCcKyu OMHOCUMbCSL K NCe8OOHAYYHOU UHGopmayuu, Hedobpocosecmuoll
pekaame 8 cpedcmaax Maccosoll uHgopmayuu;

. 0CO3HABAMb 3HAUEHUEe MEOPEeMUYECKUX 3HAHUL NO XUMUu Ojisl
NPAKMUYECKOU 0esimeIbHOCIU Yel06eKd;

. coz0asamv  MoOenu U cxemvl ONsl  peuleHusi Y4eOHulX U
NO3HABAMENbHBIX 34044, NOHUMAMb Heobxo0uMocmo Cco0nI00€e U

npeonucanull, npeoiacaemvlx 8 UHCMPYKYUIX NO UCHOJb30SAHUI0 JIeKAPCMS,
cpeocme O6bImoBol XUMuu U op.

IMepuoauyeckuii 3aK0OH ¥ MEPUOAMYECKASI CUCTEMA XUMUYECKUX 3JIEMEHTOB
. . MenpaeseeBa. CTpoeHne BelecTBa

BbInyCKHUK Hay4uTCH:

* KiIaccuuUUpOBaTh XHMHUYECKHE 3JIEMEHTbl Ha MeETallbl, HEMETasllbl,
3JIEMEHTBI, OKCUIBl U TMIPOKCUABI KOTOPHIX aM(OTEpHbI, 1 UHEPTHBIE 3JIEMEHTHI
(ra3pl) 1U1s1 0OCO3HAHUS BaXKHOCTHU YIOPSAIOUYEHHOCTH HAyYHBIX 3HAHMI;

*  packpbIBaTh CMbICI Nepuoauyeckoro 3akona Jl. M. Menzeneesa;

* ONUCHIBATh M XapaKTEepPHU30BaTh TAOJUUHYIO (POPMY MEPUOIUIECKON
CUCTEMBI XUMUUYECKHUX DJIEMEHTOB;

* XapaKTEepHU30BaThb COCTAaB AaTOMHBIX SAEp W PaCHpEACIICHHE 4YHUCIa
JJIEKTPOHOB II0 AJIEKTPOHHBIM CJIOSAM aTOMOB XMUMHUYECKHUX JJIEMEHTOB MaJIbIX
MIEPUOJIOB NTEPUOTUYECKON CUCTEMBI, a TAK)KE KA U KaJIbLINS,

* pa3nuyarth BUJBl XMMHWYECKOW CBS3U: HMOHHYIO, KOBAJICHTHYIO IIOJIAPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO M METAJUINYECKYIO;

* u300pakaTh DSJIEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, OOpPa30BAHHBIX
XUMHUYCCKUMMU CBA3AMHU PA3HOI'O BU/JA,
*  BBIBJIATH 3aBUCUMOCTbH CBOMCTB BELLIECTB OT CTPOEHUS UX KPUCTAINIMYECKUX



PEIICTOK: HOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METALTHYECKUX;

*  XapaKTepu30BaTh XMMHUYECKUE BJIEMEHThl U UX COCJUHEHUS Ha OCHOBE
MTOJIOXKEHUS AJIEMEHTOB B MIEPUOJINYECKON CUCTEME U OCOOCHHOCTEH CTPOCHMS MX
aTOMOB;

*  ONKCHIBATh OCHOBHBIE 3TaIbl OTKPHITHS [[. . MeHneneeBbIM epruoandeckoro
3aKOHA U TIEPUOANYECKON CHCTEMbl XUMHUYECKUX AJIEMEHTOB, KU3Hb U MHOTOOOPa3HYIO
Hay4HYIO JIEATEeILHOCTh YUYECHOTO;

*  XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHUE MEPUOIUYECKOTO
3aKOHA W NEPUOANYECKON CUCTEMBI XUMUYecKuX 31eMeHToB [1. . Menneneena;

* OCO3HAaBaTh HAYYHBIC OTKPBITHS KaK PE3yJbTaT JIUTEIBHBIX HAOIIOICHUH,
OTIBITOB, HAYYHOH MOJIEMHKH, TIPEOI0JICHUS TPYTHOCTEH U COMHEHHUMA.

BblnyCKHllK noJiydum 603MONCHOCMb HAYUUMbCA?

*  0CcO3HABAMb 3HAYEHUE MeopemudecKux 3HaAHul Olsl NPAKMu4eckoll
0esmenbHOCMU Yelo8eKa;

*  onucvleamv uzyueHHvle 00bEKmMbl KAK CUCHEMbl, NPUMEHSS N02UKY CUCTEMHO20
amanusa;

*  NpUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NepPUOOUdecKou Cucmembl
XUMUYECKUX DJIeMEeHMO8 O/ 00BACHEeHUs U NPeoBUOeHUsl CBOLICNG KOHKPEMHbIX
gewecma;

*  pazeusamv UHDOPMAYUOHHVIO KOMNEMEHMHOCMb NOCPEeOCMBOM YenyOieHus
SHaHUtl 00 UCMOPUU CMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL
NepUoOUYecKo20 3aKOHA KAK OOHO20 U3 BANCHEUWUX 3AKOHO8 NpUpoobl, a Maxdice o
COBPEMEHHBIX OOCTUINCEHUSX HAVKU U MEXHUKU.

MHoroo0pa3ue XuMHUYeCKUX pPeaKkmuii

BbINYCKHUK HAYYUTCS:

* O0BACHATh CYTh XUMHYECKUX IPOLECCOB M UX MPUHLUUIHAIBLHOE
OTIIMYHEOT (PU3NUECKHUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIMIA;

* YCTaHABIHMBATh MPUHAUICKHOCTh XMMHUYECKOH PEaKIUU K OIpeIeICHHOMY
TUIy 1O OJHOMY M3 KIacCHU(MKALMOHHBIX HPU3HAKOB: 1) MO YHCIy U COCTaBy
MCXOJIHBIX BEIIECTB M TPOIYKTOB PEAKIUU (PEaKkiy COEINWHEHHS, Pa3JIOKEHUS,
3aMerleHuss 1 oOMeHa); 2) MO BBIJIENEHUIO WIM TOTJIOUICHUIO TEIUIOTHI (peakiuu
HK30TEPMUUECKHE M DHIOTEPMHUYECKHUE); 3) MO HU3MEHEHUIO CTETECHEW OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB (PEaKLUu OKHUCIUTEIbHO- BOCCTAHOBMTENbHBIE); 4) 10
oOpaTuMoCTH Tipoliecca (peakiuu 00paTuMbie 1HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIMSIOIIME HA CKOPOCTh XUMUYECKUX PEAKIIMA;

* Ha3bIBaTh (DAKTOPBI, BIMSIONIME Ha CMELIEHHEe XMMUYECKOTO paBHOBECHS;

* COCTaBIISITh YPAaBHEHMS DJICKTPOJUTHUECKOW JAUCCOLMUAIIMU KHUCIIOT,
nieyouel, coJieil; MOJIHbIE M COKpAalICHHbIE WOHHBbIE YpaBHEHHUS peakuui
00MeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* IPOTHO3MPOBATH TMPOIYKTHl XUMHUYECKUX peakiuii mo (opmyiram/HazBaHUSIM
UCXOJIHBIX BEIECTB; OMPEAEATh HCXOAHbIE BellecTBa MO (opMysIaM/Ha3BaHUIM
MIPOJIYKTOB PEAKIINH;

* COCTaBIISITh YpaBHEHHsI PEAKIHMH, COOTBETCTBYIOIIMX ITOCIIEIOBATEIHLHOCTH
(«1IeTIouKey) mpeBpalleH!uil HEOPraHUIECKUX BEIIECTB PA3IUIHBIX KIIACCOB;

* BBISIBJSITH B TIPOIECCE DKCIIEPHUMEHTA TNMPHU3HAKH, CBUACTEIBCTBYIOIIUE O
IPOTEKaHUU XUMHUYECKOH peaKIum;

* IPUTOTOBJISATH PACTBOPBI C OMNPEIECIICHHOM MaccoBOW J0Jeil pacTBOPEHHOIO



BEIIIECTBA;

* OIPEAENATh XapaKTEP CpeAbl BOIHBIX PACTBOPOB KHUCIOT M LIEJIOYEH IO
W3MEHEHUIO OKPACKH UHJUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEAKUMHU, MOATBEPKIAAIOIINE HAIMYUE B BOJHBIX
pacTBOpax BENIECTB OTJACIBHBIX KATUOHOB U aHUOHOB.

° BblnyCKHMK nojiyuum 603MOINHCHOCMb HAYUUMbCA?

* COCMABIAMb MONEKYISAPHbIE U NOTHbLE UOHHBLE YPABHEHUS N0 COKPAUEHHBIM
UOHHBIM YPABHEHUSIM,

* NPUBOOUMb NPUMEPbL Peakyull, NOOMEEPAHCOAIOWUX CYUIeCNBOBAHUE
B3AUMOCBA3U MENCOY OCHOBHBIMU KAACCAMU HEOPLAHUYECKUX BeUjeCME;

* NPOCHO3UPOBAMYb Pe3YIbMmamyvl 6030€UCMBU PA3IUYHBIX (PAKMOPO8 Ha
UBMEHeHUe CKOPOCU XUMUYECKOU PeaKyuu;

* NPOCHO3UPOBAMYb PE3VIbMAMbL 8030€UCBUL PA3IUYHBIX (DAKMOPO8 HA
CMeweHUe XUMUYeCKO20 PABHOBECUsL.

MHuoroo0pa3ue BemecTB

BohinyCcKHUK HAYy4YUTCS:

* ONpENENATh MPUHAJIEKHOCTh HEOPTAHMYECKUX BEUIECTB K OJAHOMY H3
W3YYCHHBIX KJIACCOB/TPYIIT: METALIBI M HEMETA/UIbl, OKCHJBI, OCHOBaHWUS,
KHUCJIOTBI, COJIH;

* COCTaBJIATH POPMYJIIBI BEMIECTB 110 UX HA3BAHUSM;

* ONpEACNIATh BAJICHTHOCTh Y CTETICHb OKUCIICHUS AJIEMEHTOB B BEIIIECTBAX;

* COCTaBJIATh (OPMYJIBI HEOPTaHMYECKUX COCTUHEHUH 10 BAJICHTHOCTSM H
CTEMEHSIM OKHCJICHMsI AJIEMEHTOB, a TaKKe 3apsaM HOHOB, yKa3aHHbIM B TaOiHIle
pacTBOPUMOCTH KMCJIOT, OCHOBAaHUM U COJIEH;

* 00OBSACHATH 3aKOHOMEPHOCTH U3MEHECHHS (DU3NYCCKUX U XUMHYECKUX CBOHCTB
MPOCTHIX BEIIECTB (METAJIOB U HEMETAJNIOB) M UX BBICHIMX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIME XMMUYECKHUE CBOMCTBA, XapaKTEpHBIC I TPYII OKCHIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTEpHBIC IS KaXKIOTO
M3 KJIACCOB HEOPTaHWYECKUX BEUIECTB: KUCIOT, OCHOBAHMI, COJIEH;

* IPUBOJANUTH MPUMEPHI PEAKIIUMA, MOATBEPIKIAIOIINX XUMUUECKUE
CBOMCTBAa HEOPraHWYECKHUX BEIIECTB: OKCHJIOB, KHUCJIOT, OCHOBAHWMN W
COJIeH;

* OMPENENATh BEIIECTBO-OKUCIUTEIb U  BEIECTBO-BOCCTAHOBUTEIL B
OKHCITUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIMSIX;

* COCTaBJISTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHc (IS HM3y4eHHBIX
peakuuii) o NpeasoKeHHbIM CXeMaM peaKluii;

* IPOBOJIUTH JIAOOPATOPHBIC OMBITHI, MOATBEPKAAIOIINE XUMUUECKUE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTAHUYECKHUX BEIIECCTB;

* IPOBOJIUTH JIAOOPATOPHBIE OMBITHI MO MOTYYCHHIO U COOMPAHUIO Ta3000pa3HbBIX
BEILIECTB: BOAOPOJA, KUCIOPO/Ia, YIIEKUCIOro ra3a, aMMHaka; COCTABJISTh YPaBHEHUS
COOTBETCTBYIOIINX PEAKIIHI.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMbCA:

® NPOCHO3UpOoBaANnb XumudecKue ceolicmea geulecme HA OCHOoee Ux cocmaea u
CMpPOEHUsl,;

® NPOCHO3UpOoBanNib cnocobHocms eeuiecmed npoAeAms OKuUcCjiumenlbHovle uiu
B80CCIMAHOBUMENbHBIE CBOLUCMBA C yqéMOM cmenenell OKUCTEHUS. 2/1eMEHMO8E,



BX00AWUX 8 €20 COCMAB,

* BbLIAGIAMb  CYWECMBOBAHUE — 2eHeMUYECKOl  63AUMOCBA3U  MeHcOy
seujecmseamu 8 psidy. NPocmoe 8eujecmeo — OKCUO — SUOPOKCUO — COJlb;

* Xapakmepuzoeams 0cobbvle C80UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOL
Kuciom,

* IPUBOOUMb NPUMEPLI YPABHEHUN PEaKyull, J1eHCaujux 6 0CHO8e NPOMbIULIEHHbIX
Cnocob08 NOIYUeHUss AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CIMATU;

* onucvlgams usuueckue U Xumudeckue npoyeccwvl, AGIAUWUECT YACMbIO
Kpy2080pOma eewecme 8 npupooe;

* OP2aHU308b16aAMb, NPOBOOUMb YYEHUYECKUE NPOEKMbl NO UCCIE008AHUIO
CBOLICME Beujecms, UMEIOUUX 8ANCHOe NPAKMUYECKoe 3HaAUeHUe.

Conep:xxanue yueOHOro Kypca. 8 kiaacc. (2 4. B HeJiento; Bcero 68 4.)
BBenenue (4 uaca)
XuMHs — HayKa O BEIIeCTBaX, UX CBOWCTBAX U MPEBPAIICHUSIX.

[loHATHE O XWMHUYECKOM »dJIeMeHTe M (OopMax ero CyImEeCTBOBAaHHS: CBOOOIHBIX aTOMax,
IPOCTBIX U CIOKHBIX BEIIECTBAX.

[TpeBpamenus BemecTB. OTIUYNE XUMHYECKUX PEaKIHid OT GU3NIECKHUX sBICHUN. Poib xumun
B )KM3HU YeJIoBeKa. XeMOopuius U XeMohoOus..

KpaTkune cBefieHMs U3 UCTOPUY BO3ZHUKHOBEHUS U pa3BuTusa xumud. [lepuon anxumuu. [lonsarue
o ¢unocopckom kamue. Xumust B XVI B. Pasputne xumun Ha Pycu. Ponb oTedecTBEeHHBIX
YUEHBIX B CTAHOBIIEHUU XUMHUYECKOI Hayku — paboTel M. B. JlIomonocoBa, A. M. bytneposa, /I.
H. Meunpneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHUX D3JIEMEHTOB M IPOUCXOXKICHHE WX HA3BAHUM.
Xumuyeckue Qopmynsl. HMupmekcel u kodpduimentsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJIsIpHAsi Macchl. PacueT MaccoBO# 10J1M XUMHYECKOT0 3JIEMEHTa 1o (hopMyJie BEeUIeCTBa.

[Tepuoanueckas cucrema xumuueckux aieMeHToB J[. M. Menaeneesa, ee CTpyKkTypa: Malble U
0oJbIIME EpUO/Ibl, TPYIIIBI M MOArPYHIHI (IJ1aBHas U obouHas). [lepnoanueckas cucrema Kak
CIPaBOYHOE NIOCOOME IS MTOJIYYEHHUS CBEJCHUN 0 XUMUYECKUX 3JIEMEHTaX.

Pacuernble 3agauu.

1. HaxoxxneHne oTHOCUTEIbHOU MOJ'IGKy.]'IHpHOﬁ MAacChl BEIIECTBA MO €r0 XUMHUYECKOM (I)OpMy.]'Ie.
2. BoerancieHnne MaccoBoOu JO0JIN XUMHYCCKOTO 3JICMECHTA B BCIICCTBEC 110 €TI0 (I)OpMy.]'Ie.

Tema 1. ATOMBI XUMHYECKHUX 2J1eMeHTOB (10 uacos)

ATOMBI Kak (popMa CyIIeCTBOBaHUS XMMUYECKHUX 371eMeHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUH
aToMoB. JlOKa3aTelbCTBa CIOKHOCTU cTpoeHus aromoB. OmbiTel Pesepdopna. [lnanerapnas
MO/IEJIb CTPOEHUS aTOMa.

CocTaB aTOMHEBIX AACP: MPOTOHBI U HeﬁTpOHLI. OrtHocuTenbHas aTOMHAs Macca. B3anMocBs3b
MOHATUN «IIpOTOH», ((HeflTpDH», «OTHOCHUTCIIbHAA aTOMHas MaccCa».

HN3meHeHue uncia IMPOTOHOB B AJpPC aTOMA — 06pa3013aH1/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

HN3MeHeHue uywncaa HCﬁTpOHOB B AApC aroMa — 06pa30BaHI/IC HN30TOIIOB. COBpCMCHHOC
OMpECACIICHUC TMOHATHUA «XUMHYCCKUH 3aeMeHT». 30TOmEl Kak Pa3HOBUJHOCTH aTOMOB OJJHOI'O
XUMHUYCCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpoeHUE AJIEKTPOHHBIX O0O0JI0YEK aTOMOB XHUMHUYECKHX 3JeMeHTOB No 1—20
nepuoanyeckoit cucrembl [[. M. MenneneeBa. [loHATHE O 3aBEpIIEHHOM W HE3aBEPLIICHHOM
AIIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

HepnozmquKaﬂ CUCTEMAa XHUMHUYCCKHX JJICMCHTOB I[ . MengeneeBa u CTPOCHUC AaTOMOB:
(I)PI3PI"ICCKPII>1 CMBICJT ITOPAAKOBOT'0 HOMEpA 3JICMEHTA, HOMEpPaA I'pyIllbl, HOMEpa nepruoaa.



H3MmeHeHne 4ymclia 3JIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
ayieMeHTa — 00pa30oBaHUE TOJOKUTEIBHBIX U OTPUIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METaJNIOB ¥ HeMeTayu1oB. [IpHunHbI U3MEHEHUS! METAIUIMYECKUX U HEMEeTAITMYEeCKUX
CBOICTB B IepHOJaX U IPyIIax.

O6pa3oBanue OMHapHBIX coenuHeHM. [loHsTHEe 00 MOHHOM cBsI3u. CxeMbl 00pa30BaHMsI HOHHON
CBSI3H.

B3aumoselicTBue aTOMOB XMMHUYECKUX JJIEMEHTOB-HEMETANIOB MEXIY cO00l — oOpa3zoBaHuUE
JIBYXaTOMHBIX MOJIEKYJI TPOCTBIX BemiecTB. KoBalieHTHash HemoyispHash XUMHUYECKas CBS3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoselicTBe aTOMOB XMMUYECKUX JJIEMEHTOB-HEMETANIOB MEXKIY co00l — oOpa3oBaHuUE
OMHApPHBIX COEAMHEHHH HEMETAJJIOB. ODIEKTPOOTpULIaTeNbHOCTh. [lOHSATHE O KOBaJIEHTHOU
MOJISIPHOM CBSI3U.

BSaHMOHCﬁCTBHe ATOMOB XHUMHYECKUX JBJIEMCHTOB-MCTAJZIOB MCKIY coboli — 06pa3OBaHI/Ie
MCTAJNIMYCCKUX KPUCTAJLJIOB. IlousTHEe 0O METaIINYECKON CBSI3H.

Jlemoncmpayuu. Monenu aToMOB XHMHYECKHX d3JeMeHTOB. llepuonuueckas cucrema
xumuueckux asementoB J1. . Meneneena.

ﬂemoncmpauuu. CorocTaBieHue (I)I/ISI/IKO — XUMHNYCCKHUX CBOMCTB COCJIMHECHU I C
KOBAJICHTHBIMH U HOHHBIMHU CBA3IMMH.

Tema 2. IIpocTbie BemecTBa (7 uacog)

[TonoxxeHrne METAJIJIOB U HEMETAJUIOB B IMEPUOAUYECKON CHCTeMe XMMUYECKHX 3JieMeHToB J[. U.
MenpeneeBa. BaxkHeilime npocTble BEIIECTBA — METAUIbL: KEJIE30, ATOMUHUNA, KAJIbIUH,
MarHui, HaTpui, kanuid. O01ue pu3nyecKkue CBOMCTBa METAIIIOB.

BakHeiiiie mpocThie BEIIECTBA — HEMETAILIbl, 00pa30BaHHBIC aTOMaMU KHUCIIOPO/a, BOJIOPO/IA,
azota, cepbl, Qochopa, yriaepoma. CrnocoOHOCTH aTOMOB XHMHYECKHUX JJIEMEHTOB K
00pa30BaHUIO HECKOIBKHUX MPOCTBIX BEIIECTB — AUIOTPOIHUS. AJUIOTPOIHbIE MOAU(DHUKAINN
Kuciopoaa, ¢ocdopa u ojoBa. MeTaluIMYeCKUE W HEMETAIMYECKUE CBOWMCTBA MPOCTHIX
BCILICCTB. OTHOCUTENBHOCTD ACJICHUA MPOCTHIX BCUICCTB HA MCTAJJIbI U HEMETAJIJIBI.

[Toctostnnast ABoraapo. KomuuectBo BemectBa. Monb. MonsipHas macca. Monsipablii 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eIMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUTUMOJb U KHUIIOMOJIb,
MUJUIUMOJISIpHAd W KHWJIOMOJISIpHAadA MacCChbl BEIICCTBA, MI/IJ'IJ'II/IMOJ'ISIpHI:Jﬁ n KHJ’IOMOJ’ISIpHI:IfI
00BbeMbI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCIIOIB30BaHUEM ITOHATHH «KOJIUYECTBO BCIIECCTBaA», «MOJISIpHAAd Macca», ((MO.]'IS{pHHﬁ
00BeM ra3oB», KIIOCTOAHHAA ABOF&I{pO».

PacueTHble 3aga4n.
1. Beruucnenue MoJIIpHON MacChl BEMIECTB IO XUMUYECKUM (popMyIiam.

2. PacdeThl ¢ HCHOIB30BAaHHMEM IIOHATUH «KOJIUYECTBO BCIICCTBA», «MOJISIpHAd Maccay,
((MOJ'IHpHBIfI 00BEM Ta30B », K IIOCTOSAHHAsA ABOI‘aI[pO ».

Jemoncmpauyuu. lonydernne o3ona. OOpasipl 0eI0r0 W ceporo ojioBa, OEIOro M KPacHOTO
docdopa. HekoTopsie MeTaibl MU HEMETAUIBl KOIWYECTBOM BemecTBa 1 Monb. Mopenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Jlemoncmpayuu poCcThIX BEUIECTB METAJIOB M HEMETAJIIOB
Jlabopamopnbwtii onvim

1. 3HaKoMCTBO ¢ 00pa3aMy MPOCTHIX BENIECTB — METAJUIOB M HEMETAJLIOB.
Tema 3. CoequHeHHs] XUMUYECKHX 3JIEMEHTOB (12 uacos)

Crenens okucienus. OnpeneneHrne CTETICHH OKUCIEHUS JJIEMEHTOB MO0 XMMHUYECKOH (opmyrie
coenuHeHusi. CocraBieHue (Hopmyn OMHAPHBIX COCAUHEHHH, OOIIMI CIOCO0 WX HAa3bIBAHUAL
bunapHple coemWHEHMs: OKCHBI, XJOpuabl, cynbpuasl U ap. CocrtaBneHue ux Qopmyi.



[IpencraBuTeny OKCHAOB: BOJA, YIJICKHUCIBIM Ta3 W HeramieHas HW3BecTh. lIpencraButenn
JIETYYUX BOJAOPOJHBIX COSIUHEHUIN: XJIOPOBOIOPO] M aMMHAK.

OcHOBaHMs, HUX COCTaB M Ha3BaHusA. PacTBopuMOCTb oOcHOBaHMH B Boje. Tabnuua
PacTBOPUMOCTH TMAPOKCHIIOB U cojied B Boze. [IpeacraBureny menouen: ruApOKCUIBI HATPHUS,
Kamus U Kanpuus. [lonsThe o KadecTBeHHBIX peakuusax. MHaukatopel. M3meHeHue okpacku
MHIWKATOPOB B IIEJIOYHOH Cpele.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukarus kucnot. [IpencraButenn KUCIOT: CepHas,
coJIsiHasA U a30THasl. MI3MeHeHne OKpacKu HHAUKATOPOB B KUCIOTHOM Cpeie.

Conu kak MpoU3BOJHBIE KUCIOT U OcHOBaHUM. VX cocTtaB u Ha3BaHus. PacTBopuMOCThH coseil B
Boze. [IpencraBurenu comneit: xyopua HaTpHs, kKapOoHaT U Gocdart KampIusl.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MeXMOTNeKyIsIpHbIE B3aHMMOJACHCTBHS. THUIBI KPUCTALIMYECKUX PEIICTOK: WOHHAs, aTOMHasd,
MOJICKYJISIpHAS U METaJUTM4YecKasl. 3aBUCMMOCTb CBOMCTB BEIECTB OT THUIIOB KPUCTAJUTHYECKUX
PELIETOK.

BemecTBa MOJICKYJBIDHOI'O U HEMOJICKYJIIPDHOT'O CTPOCHUS. 3aKOH IIOCTOSIHCTBA COCTaBa JUIA
BCIIECCTB MOJICKYJISIDHOI'O CTPOCHMU.

YucTteie BemiecTBa U cMecH. [IpuMepsl KUAKKUX, TBEPIBIX W Ta3000pa3HbIX cMeceld. CBolcTBa
YUCTBIX BELIECTB U cMeceil. X cocraB. MaccoBas U 0oObeMHAs IO KOMIIOHEHTA CMECH.
PaCLIeTI)I, CBA3AaHHBIC C UCITIOJIB30BAHUEM ITIOHATUS «IOJIA).

Pacuernsble 3agauu.
1. Pacuer MaccoBoii 1 00BEMHOM JOJIEW KOMIIOHEHTOB CMECH BEILIECTB.

2. Bbluncienre MaccoBOM JIOJHM BEIIECTBA B PAcTBOpPE MO M3BECTHOM Macce pacTBOPEHHOTO
BELIECTBA U MACCE PACTBOPUTEIISL.

3. BplunMcineHue Macchl pacTBOPSEMOro BEIIECTBA M PACTBOPUTENS, HEOOXOAUMBIX IS
IIPUTOTOBJIEHUS ONPEIEIEHHOM MAacChl pacTBOpa ¢ U3BECTHOM MAacCCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA.

Jemoncmpayuu. OGpa3ipl OKCUIOB, KUCIOT, OCHOBAHUN M cojiel. MoJenu KpUCTauInYecKuX
peIIeToK XJIopuaa HaTpHsl, anmasa, okcuaa yriueposa (IV). Crnocobsl pa3neneHus cMecei.

Jemoncmpayuu. Komnekuyu HeTH, KAMEHHOTO YISl M IPOJIYKTOB UX MEepepabOTKH.
Jlabopamopnbwtii onvim

1. 3HakOMCTBO ¢ 00pa3liaMu BEIIECTB Pa3HbIX KIIACCOB.

2. Pa3genenue cMmeceii.

Tema 4. U3meHneHusi, npoucxojsimue ¢ BemecrBamu(/0 uacos)

[ToHsiTHE ABNEHUI KaK W3MEHEHHWH, MPOUCXOMSIIMX C BEIIECTBAMH. SIBJICHUSA, CBSA3AHHBIEC C
U3MEHEHUEM KPUCTAUIMYECKOTO CTPOECHUS BEIIECTBA IIPU IIOCTOSIHHOM €ro COCTaBe, —
busnueckue spieHus. Dusznueckue SABICHUS B XUMHHU: JUCTHIUIALMS, KPUCTAIUIA3AIIHS,
BBITIAPMBAHNE U BO3TOHKA BEIIECTB, ICHTPU(DYTHPOBAHHE.

HBJ’ICHI/IH, CBA3aHHLIC C UISMCHCHUCM COCTaBa BCHICCTBA, — XUMHWYCCKUC PCAKIIUU. HpI/IBHaKI/I u
YCI0BUA NMPOTEKAHUA XUMHUYICCKUX peaKHHﬁ. ITonsatue 00 dK30- U OHAOTECPMUYCCKUX PCAKIHAX.
Peakiun TOpCHHUA KakK YaCTHBIN cnyqaﬁ 9K30TCPMUICCKUX peaKuHﬁ, ONpOoTCKAIMuUx C
BBIACIICHUEM CBCTA.

3aKOH COXpaHEHMsS MAacChl BEIIECTB. XHUMHYECKHE YpAaBHEHUs. 3HAUEHHE MHAEKCOB H
k03 PunnentoB. CocTaBieHUe YpaBHEHHH XUMUYECKUX PEaKIHi.

PacueTsl 1o XUMHYECKUM YpPaBHCHUSAM. Pemenne 3aJa4 Ha HaXO0XKIACHHUEC KOJIHMYCCTBA BECIICCTBA,
Macchl HIIH 00beMa MNPpOAYKTA PCAKIHUHU 10 KOJIMYCCTBY BCHICCTBA, MACCC UIIN 06’beMy HCXOOHOI'O
BeIecTBa. PacdeTsl ¢ MCHOIB30BAaHHUEM MOHSITHUS «ao0Jis», Korga MCXOJHOEC BCHICCTBO JaHO B



BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JOJE€d PACTBOPEHHOIO BEIIECTBA WJIM COACPIKHUT
ONPEACIICHHYIO JIOJII0 TPUMECEH.

Peakuuu paznoxenus. [lonarue o ckopocTu xumudeckux peakuuid. Karamuzaropel. @epmMeHTHI.

Peakuunu coenunenus. Karamutuueckue u HekaTanuTuueckue peakuuu. OOpatumble U
HeoOpaTUMBbIE peaKklUu.

Peakuuu 3amenieHus. DNEKTPOXUMHUUYECKUN Pl HAIPSDKEHUH METaIOB, €r0 HCIOJIb30BAHUE
JUIsl IPOTHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEAKLMM MEXIy METAUIAMH U PacTBOPaMU
KHCIIOT. Peakiny BBITECHEHUS OTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTHMHU METaJlJIaMHU.

Peaknun oOmena. Peakium HeWTpanm3anuu. YCJIOBHS TPOTEKAaHUs peakiuii oOMeHa B
pacTBOpax 10 KOHIIA.

THUIbl XMMUUECKUX peakUMi (110 MPU3HAKY «UHCIIO U COCTaB MCXOAHBIX BELIECTB U MPOJYKTOB
peaKkuMuu») Ha MpUMepe CBOMCTB BOIbl. Peakuus pasinoskeHHs: — 3JIEKTposIn3 Bojbl. Peakiuu
COCIMHEHUS — B3aWMOJIEHCTBHE BOJABI C OKCHIAaMH METaulIoB M HemeramwioB. llonsarue
«TUAPOKCHUIB». Peaknuu 3amemieHuss — B3aUMOJEHWCTBUE BOABI C  ILICJIOYHBIMU H
IIEJIOYHO3EMENbHBIME  MeTaulaMu. Peaknmn oOMeHa (Ha mpuMepe THUApPoOIHM3a Cyiabpuaa
IIOMHUHUS U KapOuaa KajubLus).

PacuerHnsble 3agauu.

1. Beruncienue no XuMHUYCCKUM YpaBHCHHUAM MAaCChl UJIW KOJUYCCTBA BCIICCTBA IO H3BECTHOU
MaccCe WM KOJIMYCCTBY BCHICCTBA OAHOI'O U3 BCTYHAIOIIHUX B PCAKIIUIO BCIICCTB HUIIN ITPOAYKTOB
pC€aKuuu.

2. Brluncienne Macchl (KOJIMYECTBA BEUIECTBA, 00bEMa) MPOJYKTA PEaKIMH, €CIH H3BECTHA
Macca UCXOIHOTO BEHIECTBA, CONEPIKAIIETO OMPEIEICHHYIO A0 IPHUMECEH.

3. Brruuciienne Macchl (KOJ'II/I‘ICCTBa BCIICCTBA, O6”beMa) NpoaAyKTa peaKluun, €CJIN HU3BECTHA
Macca paCTBopa u MacCoBasa J0JIA paCTBOPCHHOI'O BCIICCTBA.

Jemoncmpayuu. [lpumepsl duznueckux sBICHUI: a) muaBleHue napaduna; 0) pacTBOpeHHE
NepMaHraHaTa Kalus.

[TpriMepbl XUMUYECKHUX SIBIICHUI: a) TOpEHUE MarHus; 0) B3aUMOJIEHCTBUE COISTHOW KHCIIOTHI C
MpaMOpOM MJIM MeJioM; B) nosiyueHue ruapokcuga meau (II); r) pacTBopeHHe MOITy4EHHOTO
TUAPOKCHIA B KHUCIOTax; Ja) B3auMmopeiictBue okcuma meau (II) ¢ cepHoif kucmoroit mpu
HarpeBaHuy; €) pa3jioKeHUe MepMaHraHaTa Kaius; ) B3auMOoIeHCTBIE pa30aBIeHHBIX KUCIOT C
MeTaJlaMy; 3) pa3sIo’KeHUe MEPOKCUAa BOIOPOIA.

Jlabopamopuvie onvimoi.

1. IlomyTHEHNE N3BECTKOBOM BOABI OT BBIIBIXAEMOT0 YIJIEKUCIIOTO ra3a.
2. [lonydeHune yrieKucioro ra3a B3auMoAeHCTBUEM CO/bI U KUCIIOTHI.

3. 3amenienue meau B pactBope xyopuaa menu (1) xemnesom.

Tema 5. IIpakTukym Ne 1. IIpocreiimme onepanum ¢ BemecTrsom (J u)

Nel. IlpaBusa TexHUKH Oe30macHOCTH IMpU padoTe B XuUMHUYecKoM kaOunere. [Ipuemsl
oOparreHus ¢ 1abopaTopHEIM 000PYAOBAaHHEM U HArpeBaTEILHBIMU TPUOOPaMHU.

Ne2. [TpuroroBieHue pacTBopa ¢ 3aJJaHHON MacCOBOM J10JIEM paCTBOPEHHOTO BEUIECTBA.
Ne3. IIpu3Haky XUMHUYECKUX PEAKIIUH.
Tema 6. PactBopenue. PactBopsl. CBolicTBa pacTBOPOB 2JIeKTPOJINTOB (19 uac.)

PactBopenue kak ¢gusnko-xumuueckuil npouecc. [loHsTue o ruapaTax M KpucCTaJIOrHApaTax.
PactBopumocTs. KprBble pacTBOpUMOCTH KaK MOJENb 3aBUCHUMOCTH PacCTBOPUMOCTH TBEPJBIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACBHIIIEHHBIE M IEPECHIIICHHBIE PAaCTBOPBI.
3HavYeHHE PacTBOPOB JIJIsl IPUPOJIBI M CETHCKOTO XO3SMCTRA.



[TonsiTe 00 SMEKTPOTMTHYECKOW IHUCCOIUAIAN. DJIEKTPOIHUTHI U HEIJIEKTPOJUTHI. MeXaHu3M
JaUucconualin BHCKTpOHI/ITOB C paSJII/I‘IHBIM THUIIOM XHMH‘-IGCKOﬁ CBs3U. CTCHGHB
AIIEKTPONIUTUIECKOU Auccoruariy. CHIIbHBIC U CIIa0bIe DJIICKTPOIIUTHI.

OCHOBHBIC ITOJIOXKCHUS TCOpHUU BHCKTpOHHTquCKOﬁ auccoranuu. MoHHBIE YpaBHCHUA
peaKHHﬁ. VcaoBus IIPOTCKaHUA PCaKIINU oOMeHa MCXKAY ODJICKTPOJIUTaAaMH JO0 KOHIIA B CBCTC
HMOHHBIX Hpe,I[CTaBJIeHI/Iﬁ.

KJ'IaCCI/I(bI/IKaI_[I/IH HOHOB M MX CBOICTBA.

Kucnotel, ux kmaccudukanus. Jlucconmainus KUCIOT M WX CBOWCTBA B CBETE TEOPUU
3JIEKTPOJINTUYECKON Juccoruanuu. MoJIeKyasipHble M MOHHBIE YPABHEHHUS PEAKIMUI KHUCIOT.
B3aumojeiicTBue KUCIOT C MeTaulaMu. OJEKTPOXMMMUYECKUN Psii HANpPsDKEHUH METaJlIoB.
B3auMopeiicTBue KUCIOT C OKCHIAMU METAJIOB. B3auMozeiicTBue KUCIOT C OCHOBaHUSIMU —
peakuus HeWTpanuzauuu. BzaumojelcTBue KHUCIOT € cojsiMd. Vcmosib3oBaHUE TaOIMIIBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMHUUECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccupukanus. Jlucconmanuss OCHOBaHMH M MX CBOWCTBA B CBETE€ TEOPHH
INEKTPOJIMTUYECKON Aucconuanuy. B3anmoneicTBue OCHOBaHUN C KHCIOTaMH, KUCJIOTHBIMU
OKCHJaMH M coisiMHu. lcnonb3oBaHue TaOdIMIBI PAcTBOPUMOCTH I XapaKTEPUCTUKU
XUMHYECKHUX CBOMCTB OCHOBaHUU. Pa3iioxkeHne HEpacTBOPUMBIX OCHOBAHUM IPU HarpeBaHUMU.

Conu, ux knaccupukanus U AUCCOLMALNS PA3TUYHBIX TUIOB cosieil. CBoOIiCcTBa coyiell B CBETE
TEOPUU DJIEKTPOJUTUYECKON auccounanuu. B3auMonencTBue cojieid ¢ MeTajulaMu, YCIOBHS
MPOTEKaHUs 3TUX peakuuil. B3ammoneiicTBue coneil ¢ KUCIOTaMHU, OCHOBAHUSMU M COJISIMH.
Hcnonk3oBanue TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUYECKUX CBOMCTB COJICH.

O06o0meHre cBeleHni 00 OKCHAaX, X KiIacCU(pUKAIIMU M XUMUYECKUX CBOKWCTBAX.

I'eneTnueckue pAaabl  MCTAJJIOB KM HEMCTAJIIIOB. I'eneTnyeckas CBS3b MCXKAY KJacCaMu
HCOPraHMYCCKUX BCIICCTB.

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHBIC pCakuunu. Okucnurelnp u BOCCTAaHOBHUTC/Ib, OKHCICHUEC H
BOCCTaHOBJICHHC.

Peakuuu HOHHOTrO o0OMEHA M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pCaKkIuu. CocraBieHue
ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOHOM 3JICKTPOHHOT' O Oananca.

CBoiicTBa MNpOCTBIX BCHIECTB — MCTAJJIOB W HEMCTAJJIOB, KHCIOT U CcoJieil B CBETE
HpeI[CTaBJ'IeHI/Iﬁ 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX nmpomneccax.

Jemoncmpayuu. VicribiTanue BEECTB U UX PAaCTBOPOB HA JIEKTPONPOBOJHOCTb. 3aBUCUMOCTh
JJIEKTPOIPOBOAHOCTH YKCYCHOM KMCIIOTBI OT KOHLIEHTpalMH. B3aumoaencTeue UHKA ¢ CEpoi,
COJISTHOM KHCNoToMH, xmopunom Meau (I). l'openne maruus.

Jemoncmpayuu. PacTBopeHNE BELIECTB B Pa3JIMYHBIX PACTBOPUTEIAX.
Jlabopamopnuvie onvimol.

1. Peakuuu, xapakTepHble AJisl PACTBOPOB KUCIIOT (COJSTHOM MIIM CEPHOM).

2. Peakuuu, xapakTepHble 1JIs1 paCTBOPOB I1iesioueit (THAPOKCUIOB HATPHSI UITH KaJIUs).
3. Ilomyuenue 1 cBOMCTBA HEPACTBOPUMOTO OCHOBaHMUsI, Haripumep rujpokcuia meau (I1).
4. Peakiuu, xapakTepHbIe AJI PaCTBOPOB coJiel (Hanmpumep, 11 xyopuaa meau (11).

5. Peakuuu, xapakTepHbI€ 1711 OCHOBHBIX OKCHJIOB (HAaIIlpUMED, AJI OKCUAA MarHus).

6. Peakiuu, xapakTepHble JUIsI KUCIOTHBIX OKCHIOB (HapuMep, JUIsl YTICKUCIOro rasa).
Tema 7. [IpakTukym Ne 2. CBoiicTBa pacTBOPOB J1€KTPOJUTOB (] yac)

Ned. CpoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHJIOB M COJICH.

YMeTh 0Opauiamsbcsa ¢ XAMAYECKON TTOCYI0N U TaOOpaTOPHBIM 000PYyI0BAaHHUEM;

PAacno3nasamy ONBLIMHBIM HYyMeM: PACTBOPBI KHCIOT W MIelodYell, XJIOpHa-, cyiabdar-,
KapOOHAaT-HOHBI,



UCNOJIb306aMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeabHOCmu U
noeceonegHoll JcuzHu Ona: 0Oe30macHOro oOpalleHHs C BELIeCTBAMU M MaTepHallaMH;
IIPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHLIEHTPALUU.

Conep:xxkanue y4uyeOHOro Kypca. 9 kiacc. (2 4. B Heziento; Bcero 68 d.)
IloBTOpEHNE OCHOBHBIX BONIPOCOB Kypca 8 Kiiacca M BBeJleHHe B Kypc 9 kiacca (6 uacos)

XapaKTepUCTUKA 3JIEMEHTA [10 €ro IOJ0XKEHUI0 B IEPUOANYECKONM CHUCTEME XHUMHUYECKUX
anemenToB J[. . MenpneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEHN B CBETE TEOPUU
JIEKTPOJIUTUYECKON AUCCOLMAMM U IPOLECCOB OKHUCICHUSA-BOCCTAHOBIEHUA. I'eHeTHueckue
psizibl METallIa U HEMeTallla.

[Tonsatne O mEPeXOHBIX 3JeMeHTax. AMQOTepHOCTh. ['€HeTHUYEeCKHid psa  TMepexoIHOTO
JJIEMEHTA.

[lepuoauueckuii 3aKOH M IEpUOAMYECKAs cucTeMa XuMuueckux snemenToB Jl. 1. MenneneeBa B
CBETE YUYCHHs O CTpoeHHH aroma. X 3HaueHue.

Jlabopamopuuwtii onvim.
1. [Toryuenue rugpokcuIa IMHKA U UCCIIEI0BAaHUE €TO CBOMCTB.
Tema 1. Metasl (15 uacos)

ITonoxkenne MeTauioB B MEPUOAUYECKON CUCTEME XUMHYECKuX 31eMeHToB JI. M. Menneneesa.
Mertannuueckass KpUCTAUIMYECKas pelleTka M MeTaIMdeckas XuMudeckas cBs3b. OOmue
¢uznueckue cpoiictBa mMerayuioB. CulaBbl, X CBOWCTBAa M 3HaueHUE. XMMHUYECKHUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBHTENEH. JJIEKTPOXMMHUYECKUN PsJl HANPSHKECHUM METaulIoB U €ro
UCTIOJIB30BaHUE IS XaPaKTEPUCTUKH XUMHUYECKHUX CBOMCTB KOHKPETHBIX MeTauIoB. CrocoObI
HOJYYEeHUs] METAJJIOB: IMHUPO-, TUAPO-U eKTpoMeTautyprus. Kopposus mMeranaoB ¥ cnocoObl
OOpBLOBI C HEM.

OOmass xapakTepuUCTUKa ILEIOYHBIX MeTaiioB. Metamibsl B mpupoje. OO6mue crnocoObl MX
nonydeHus. CtpoeHue aromoB. lllenounble MeTamibl — MPOCTHIE BELIECTBA, UX (U3UUECKUE U
XUMHUYECKHE CBOMCTBA. BaxkHelne coeJMHEHMs ILET0YHbIX METAJUIOB — OKCH/JIbI, THIPOKCHIbI
U CONU (XJOpUBI, KapOOHATHI, Cylb(haThl, HUTPATHI), UX CBONCTBA U NPUMEHEHHE B HAPOJHOM
xo3siicTBe. Kanuitabie ynoOpeHus.

OOmass xapakTepuCcTHKa 3JeMEeHTOB TIyaBHON mnoarpymnmbel Il rpynmel. CtpoeHue aToOMOB.
[IlenoyHO3eMeNbHbIE METAIIbI — MPOCThIE BEIIECTBA, UX (U3NYECKNE U XUMUYECKHE CBONCTBA.

Baxwneiimme coeanHEHUS MIETOYHO3EMENbHBIX METAUIOB — OKCHJBI, THAPOKCHIBI M COJH
(xmopusl, KapOOHATHI, HUTpATHI, cylbhaTel U (ocdaTbl), UX CBOWCTBA U NpPUMEHEHHE B
HapOJHOM XO35HCTBE.

Amomunuii. CtpoeHue aroma, (pU3MYECKHME W XMUMHUYECKHE CBOMCTBA IPOCTOrO BELIECTBA.
CoennHeHNs aIIOMUHUS — OKCHJI M THJIPOKCUJ, UX aM(oTepHbIi Xapakrep. Baxueimue conu
anmomMuHus. [IppuMeHeHne aatoMUHUS U €70 COEAMHEHN.

Kenezo. Ctpoenue aroma, (U3MYECKUE W XHUMHYECKHE CBOMCTBA TIPOCTOTO BEIIECTBA.
[enetnueckue psasl Fe'm Fe'. KauecTBenHsle peakuun Ha Fe’* u Fe’*. Baxmueiimme comn
JkKee3a. 3HauUEHUE JKeJIe3a, €r0 COSAMHEHNH U CIUIAaBOB B IIPUPOJIE M HAPOIHOM XO35HCTBE.

Jemoncmpayuu. O6pa3ipl METOYHBIX W IIEJIOYHO3EMENbHBIX MeTaioB. OOpasisl CIIJIaBOB.
BzaumopeiictBue Hatpus, JIMTHS U KajdbLMs C BOAOM. B3auMmopeicTBue HATpUsi U MarHus C
kucnopojiom. [Tomyuenue runpokcunos xenesa (IDu (II0).

Jlabopamopnuvie onvimol.
1. 3HaKoMCTBO ¢ 00pa3iaMK METaJIOB U CIIJIaBOB (paboTa ¢ KOJIEKIIUSIMHU )
2. PacTBOpeHMeE Kene3a U [IMHKA B COJISTHOM KHUCIIOTE.

3. BeltecHeHHe OIHOTO METaJllIa APYI'UM U3 PaCTBOpPA COJIN.



4. O3HaKoOMJICHHE C 00pa3IlaMu MPUPOIHBIX COCTUHEHUN: a) HATPUsI;, O) KaIbIUs; B) ATFOMUHUS,
T) JKemes3a.

5.Pacrio3HaBaHue KaTHOHOB HATPHS, KaJIUsl, KAIBIIHS, Oapusl.

6. [lomydeHne rupOKCHIA ATFOMUHUS U €T0 B3aUMOJICHCTBHE ¢ paCTBOPaMHU KHCJIOT U IIEIOYECH.
2 3
7. KauecTBeHHBIE peakuuy Ha noHbl Fe“'u Fe™'.

Tewma 2. [IpakTukym Ne 1 CBoiicTBa MeTaJIJIOB M MX cOeuHeHni (3 vaca)

Nel. Pemienue sKcnepuMEHTaIbHBIX 3ajad 1o teme: «lloaydeHue coeMHEHUN METaiIoB M
H3Yy4YEHUE UX CBOMCTBY.

Tema 3. HemeTasuisbl (23 uaca)

OOmas xapakTepUCTUKAa HEMETAUIOB: TOJIOKeHHE B nepuoauueckor cucreme . H.
MenneneeBa, OCOOCHHOCTHM CTPOEHHUS aTOMOB, OJJIEKTPOOTPULIATEIHHOCTH Kak  Mepa
CHEMETAJUTMYHOCTHY, PAJl JIEKTPOOTpULIATeIbHOCTH. KpucTamimueckoe CTpoeHne HEMETAIIOB
— TPOCTHIX BemecTB. AsutoTponusi. dusnueckue cBolcTBa HeMeTaioB. OTHOCUTENIBHOCTD
MOHITHIA «METaJLD», KHEMETAILI».

Bopopoa. Ilonoxenne B nmepuoguyeckon cucremMe XxumMuiyeckux snemeHToB Jl. . Meneneena.
Crpoenue aroMa u MOJIEKyJbl. PU3MUECKUE U XUMUUECKHE CBOMCTBA BOAOPO/IA, €0 MOJyueHUe
Y IPUMEHEHUE.

OO6mias xapakrepucTtrka rajoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa, ux (U3NYECKUE U
XUMUYEeCKHe cBOMCTBA. OCHOBHBIE COCIMHEHHS TaJIOreHOB (FaJIOT€HOBOIOPO/IbI U TaJIOT€HUIBI),
ux cBoicTBa. KauecTBeHHas peakius Ha XJOpuI-uoH. KpaTkue cBeneHHs O XJiope, Opome,
¢drope u noze. [IpuMeHeHHE rajJoreHOB U UX COSIUHEHUI B HAPOIHOM XO3SHCTBE.

Cepa. Ctpoenue aroma, aJyIOTPOIHs, CBOMCTBA M NpHUMEHEHUE poMOHuecKoil cepbl. OKCHAbI
cepol (IV) u (VI), ux nonyuyenue, cBoiictBa u npumeHeHue. CepoBOAOPOIHAS U CEpHUCTAS
kucaoTbl. CepHasi KUCIIOTa M €€ COJM, UX NPUMEHEHHE B HapoJHOM Xo3siicTtBe. KauecTBeHHas
peaxiys Ha Cynb(ar-uoH.

A3zor. CtpoeHue atroMa U MOJEKYJIbl, CBOMCTBAa IPOCTOrO BelIeCTBAa. AMMMAK, CTPOEHUE,
CBOICTBa, MoJiyueHHue U npuMeHeHue. Coau aMMOHUS, MX CBOMCTBa M npuMeHeHue. OKcuabl
azora (II) m (IV). A3oTHas KucjoTa, €€ CBOWCTBA M TNpUMEHEHHEe. HUTpaThl U HUTPUTHI,
npobiieMa uX COoIepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.

®ocdop. CrpoeHue aToma, auIOTPONHUs, CBOWCTBAa Oergoro u KpacHoro ¢ocdopa, Hx
npumeHnenue. OcHOBHble coeauHeHus: okcua ¢ocdopa (V), oprodochopHas kuciora u
docdater. DochopHbIe YI0OpEHUS.

VYrnepoa. CTpoeHue aToma, allJIOTPOINHS, CBOMCTBA aNIOTPOMHBIX MOAU(PUKAIIUN, IPUMEHEHHE.
Oxkcuasl yriepona (II) m (IV), ux cBoiictBa u mpumeHenue. KadecTBeHHass peakius Ha
yraekucibiii ra3. KapOoHaTel: KanbLUT, coAa, MOTAalll, UX 3HAYEHHE B TPUPOJE H >KU3HU
yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTAIIIMYECKUI KPEMHUMN, €ro cBOcTBa U nmpuMeHeHne. Okcup
kpemuus (IV), ero mpupoaasie pa3HOBUAHOCTH. CHUIMKATHI. 3HAYEHHE COSAMHEHUN KPEMHUS B
JKUBOM M HEXUBOW npupone. IloHATHe 0 CHIIMKAaTHOW MPOMBILIIIEHHOCTH.

Jemoncmpayuu. OOpa3ipl TPUPOIHBIX COSAMHEHMN XJopa, cepbl, Qocdopa, yriepona,
kpeMHusi. OOpa3ibl BAXXHEHIIMX JJI1 HAPOJIHOTO XO35HCTBA Cyab(})aToB, HUTPATOB, KApOOHATOB,
dbocdaros.

ITonyyenue ammuaka.

B3anMopeiicTBue KOHIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEJIBIO.

Kpucrannnueckue pemérku anmasza u rpaguta. O6pasibl IPUPOIHBIX COETUHEHHH XI10pa, Cephl,
doctopa, yrnepona, kpemuus. OOpa3ipl BaXHEHIINX Ui HApPOJHOTO XO3SHCTBAa CyNnb(haToB,
HUTPATOB, KapOOHATOB, PochaToB. OOpasIbl CTEKIIa, KEpAMHUKH, LIEMEHTA.



Jlabopamopnvie onvimot.

1. 3HaKOMCTBO ¢ 00pa3laMu MPUPOIHBIX COCTUHEHUN HEMETAIJIOB (XJIOpHAAaMH, Cylb(uIaMu,
HUTpaTaMu, KapOOHATAMH, CUIITMKATaMH ).

2. KayecTtBeHHasi peakiusi Ha XJIOPUI-UOH.

3. KauecTBeHHas peakuus Ha Cyab(paT-uoH.

4. Pacrio3HaBaHue COJel aMMOHHUS.

5. IlonyyeHue yriaekuciioro ra3a u €ro pacro3HaBaHHE.

6. KauecTBenHas peakuusi Ha KapOOHAT-HOH.

7. O3HaKOMJICHUE C TPUPOAHBIMU CUIIMKATaMHU.

8. O3HaKOMJIEHUE C IPOIYKIMEH CUITMKATHON TPOMBIIIIEHHOCTH.

Tema 4. [Ipaktukym Ne 2 CBoiicTBa HEMETAJLJIOB M UX COeIMHEHUI (3)
No2. Tlonmyuenwue, coOnpaHue U pacro3HaBaHHUE Ta30B (KUCIOpoa, BOJAOPOIA, YIIEKUCIIOTO rasa).
Ne3 Tlonmyuenue coeAMHEHH HEMETAIIJIOB U U3YYEHHE UX CBOWCTB

Tema 5. Opranudeckue coeguHenus (/0 uacos)

BemectBa opraHu4eckMe€ M HEOPraHUYECKUE, OTHOCUTENIBHOCTb IIOHATHS «OPraHUYECKUE
BelIeCTBay. I[IpHUMHBI MHOTrOOOpa3wsi OPraHWYECKUX COCTUHEHHH. XUMHUYECKOE CTPOCHHE
OpPraHUYeCKUX COeTMHEHUH. MOJIeKyISIpHBIE U CTPYKTYpPHBIE (POPMYITBI OPraHMUECKUX BEIIECTB.

MetaH M DJTaH: CTPOCHUC MOJICKYII. FopeHHe MCTaHa M JTaHa. HGFI/II[pI/IpOBaHI/Ie OTaHa.
HpI/IMeHeHI/IC MCTaHa.

XHUMHYECKOE CTPOECHUE MOJIEKYJIBI dTUIIeHA. J[BOWHAas CBA3b. B3auMopaeicTBre 3TUIIEHA C BOJOM.
Peakuuu nonumepuszanuu stusneHa. [lonusTuieH u ero 3HaueHue.

IlonsiTne O mpenenpHbIX OJHOATOMHBIX CIHMPTAax HAa IIPUMEPAX METaHOoJIA MW 3TaHOJA.
TpexaroMHBIN CIUPT — IVIMLEPHH.

[TonsiTre 00 anbaeruAax Ha NpUMepe YKCYCHOro anpaernaa. OKUcleHue albJeruia B KUCIOTY.

OHOOCHOBHBIE MpeJeNbHble KapOOHOBBIE KHCIOTHI Ha NpUMEpe YKCYCHOM KucaoThl. Ee
cBoiictBa M mpuMeHeHue. CTeapuHOBas KHCIOTAa KakK IMPEACTaBUTENb KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu stepudukanuu U TMOHATHE O CIOXKHBIX 3¢upax. JKupel Kak cioxHble 3(QUpbI
[VIMLEPUHA U KUPHBIX KACIIOT.

[TousTne 00 aMHMHOKHCIOTaX. Peakniuy MOOIUMKOHACHCAIIMU. BCJ'IKI/I, Ux CTPOCHUC U
Ouosoruueckas POJIb.

[Tonstue 06 yrneBojax. ['mroko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u nemmonosa (B
CpaBHEHHUH ), UX OMOJIOTHYECKAsT POJIb.

Hemoncmpayuu. O6pasusl HeQTH, KAMEHHOIO yIJisl M IPOAYKTOB HX mepepaboTku. Moaemu
MOJIEKYJ METaHa W Jpyrux yrieBojgoponoB. OOpa3ubl 3TaHona M riuiepuHa. KauecTBeHHas
peakius Ha MHOTOaTOMHBIE CIHUPTHL. B3auMoIeHCTBHE TIIIOKO3BI ¢ aMMHUAYHBIM PAacTBOPOM
okcua cepedpa. KauecTBeHHas peakuus Ha kpaxmai. LIBeTHble peakinu 6€IKOB.

Jlabopamopnuvie onvimol.

1. CpoiicTBa rauuepuHa.

2. B3aumopeiictBue riroko3sl ¢ ruapokcuaoM menu (I1) 6e3 HarpeBaHus U pH HArPEBaHUH.
3. B3aumogeiicTBre Kpaxmaia ¢ HOJOM.

Ilpakmuueckue padomot.

Ne4. MzroroBnenue Mojenen yriaieBogopoa0B.

Tema 6. O6001mIeHUe 3HAHUI 0 XUMHHU 32 KYPC OCHOBHOM MIKOJbI (6 uacos)



@U3NYECKUI CMBICII NOPSAIKOBOTO HOMEPA 3JIEMEHTA B MEPUOJUYECKON CHUCTEME XMMHMYECKHX
anemenToB JI. M. MenneneeBa, HOMEPOB Iepuoja M TPyIIbl. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB DJIEMEHTOB M HUX COCJUHEHHMI B IEpUOJAaxX M TPYIIax B CBETE INPEACTABICHUN O
CTPOEHHUH aTOMOB 2JIEMEHTOB. 3HaYCHHUE NIEPUOJIUIECKOI0 3aKOHA.

Tumel XUMUYECKUX CBSI3€M W THIBI KPUCTAUIMUECKHX PEIICTOK. B3amMOCBS3b CTPOCHHS U
CBOMCTB BEIIECTB.

Knaccupukamuss XMMHUYECKUX peakIUil IO pa3IUYHbIM [pH3HAaKaM (YHCIO W COCTaB
pearupyomux 1 o0pa3yroIIuXcsl BEUIECTB; TEIIOBOM 3((eKT; ncronabp3oBaHue KaTaau3aTopa;
HalpaBJIeHUE; U3MEHEHUE CTEIEHEH OKUCIIEHUs aTOMOB).

[IpocTeie ¥ cnoXHBIE BemleCTBA. MeTaibl U HEMETaJUIbl. [ €HeTHYeCKHe psAabl MeTallla,
HEeMeTaula W TnepexogHoro Meramia. Okcuabl (OCHOBHBIE, aM(OTEpHBIE M KHCIIOTHBIC),
TUAPOKCUABl (OCHOBaHHWs, aM(OTEpHbIE THUAPOKCHUABI ¥ KHCIOTBHI) W COJIHM: COCTaB,
kiaccuukanuss W 0OImMe XWMHYECKHE CBOWCTBA B CBET€ TEOPUHU DJICKTPOJIUTHUYECKOU
JIMCCOLIMAIMY U MPEJICTABICHUIN O TTPOLIECCaX OKUCICHUS-BOCCTAHOBIICHUS.

PesepB — 1u.

TemaTnyeckoe miaHupoBaHue 8 Kiacc

Ne Ha3Banue Tembl, pa3aesa KoaunuecTtBO
n/n 4acoB
1 BBenenue 4
2 Tema 1. ATOMBI XUMH4Y€CKHX JIEMEHTOB 10
3 Tema 2. IlpocThie BenecTBa 7
4 Tema 3. CoenuHeHU XUMHYECKHUX IJIEMEHTOB 12
5 Tema 4. U3meHeHusl, NPOUCXOAsIIIME C BelleCTBaAMU 12
6 Tema 5. lIpakTukym Ne 1. [Ipocreiimme onepauum ¢ 3
BelIeCTBOM
7 Tema 6. PactBopenne. PacrBopsl. CBoiicTBa pacTBOpoOB 19
3JIEKTPOJIUTOB
8 Tema 7. IIpakTukym Ne 2. CBoiicTBa pacTBOpPOB 1
3JIEKTPOJIUTOB
HTroro 68

TemaTuyeckoe nIaHupoBaHue 9 Kiacc

Ne Ha3Bauue Tembl, pa3jaeia KoaunuectBo
n/n 4acoB
1 IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kjacca M BBeleHHE 6
B Kypc¢ 9 kiacca
2 Tema 1. MeTanibl 15
3 Tewma 2. [IpakTukym Ne 1 CBoiicTBa MeTa/JI0OB U MX 3
coeIUHeHu




Tema 3. Hemerannbl 23
Tema 4. IIpaktukym Ne 2 CpoiicTBa HeMeTAJLI0B M MX 3
coeMHeHU

Tema 5. Opranuveckue coeMHeHUs 10
IIpakTyeckue padorel. No7. M3roToBienue Mmoaenen 1
YIJIEBOAOPOIOB.

Tema 6. O0001IeHMe 3HAHNI 110 XMMMH 32 KyPC OCHOBHOM 6
LIKOJIbI

Peseps 1
Hroro 68
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