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JII/I‘IHOCTHLIQ, METANIPpEeAMETHBIC U IPEAMETHLIC PE3YJIbTaThbl 0CBOCHHUA KypcCa

«XUMU»

HJIaHl/IpyeMble pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoro nmpeamerTa «XMMHUSD».

8 Kiacc

Pesynbprarsl

ba3oBbIll ypOBEHB. I1oBBIIIEHHBIN YPOBEHB.
BoceMmukiiaccHUK BoceMmuknaccHUK MOJIYYUT
HaYy4YUTCS: BO3MOKHOCTh HAYYUTHCS:

JIngaHOCTHBIE
pe3yJIbTaThl

* OCO3HaBaTh €IMHCTBO U LEIOCTHOCTh OKPYXKAIOLIEr0 MHUPA,
BO3MO>KHOCTH €T0 [T03HABAEMOCTU U OOBSICHUMOCTH Ha
OCHOBE JIOCTH)KCHUI HAYKH;

* IOCTENIEHHO BBICTPaNBaTh COOCTBEHHOE 1IEJIOCTHOE
MHUPOBO33pEHHUE: 0CO3HABATH NOTPEOHOCTh U TOTOBHOCTbH K
caM000pa30BaHuIO, B TOM YHCIIE U B paMKax
CaMOCTOSITEJIBHOM JESITEIIbBHOCTY BHE IIKOJIBL;

* OLICHMBATh JKU3HEHHBIE CUTYallUU C TOYKH 3PECHHUS
0e30macHOro 00pasza >KU3HU U COXPAHEHUS 310POBbS;

* OLICHUBATH SKOJIOTMYECKUN PUCK B3aNMOOTHOLIEHUI
YeJI0BEKa U MPUPOJIBI.

* popMHUpOBaATH 3KOJIOTHYECKOE MBIIICHUE: YMEHUE
OLICHUBATh CBOIO JEATEIBHOCTD U MOCTYINKHU APYTHUX JIOAEH C
TOYKH 3PEHUSI COXPAHEHUS OKPYKAIOIIEH CPe/Ibl - TapaHTa
YKU3HH U 01aronoJiyuus Jiroie Ha 3emiie.

MeranpeMeTHbIE PE3YJIbTATHI

PerynsatuBnbie

YV

* CaMOCTOSATEIBLHO OOHAPYKUBATH ¥ (POPMYIHUPOBATH
y4eOHYI0 TTpo0JIeMy, OTIPeIeIATh IIeIb YueOHOM
NEATEIBHOCTH;

* BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMbI, 0CO3HABATH
KOHEYHBIN PE3yNbTaT, BHIOUPATh U3 IPEITI0KEHHBIX U UCKATh
CaMOCTOSITENIBHO CPEACTBA JOCTUKEHUS LIEIIH;

* COCTaBJISITh (MHAMBHUIYAJIbHO WM B TPYIIIE) TUIaH PELLICHUS
npo0IeMBbI;

* paboTas 1o IJIaHy, CBEPSATh CBOU JICUCTBUS C 1I€JIbIO U, TIPU
HEO0OXOJIUMOCTHU, UCTIPABJISITH OIIMOKH CAMOCTOSITEIILHO;

* B IMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSATEIBHO
BbIpaOOTaHHBIE KPUTEPUU OIICHKHU.

Ilo3HaBaTenbHEIE
NAYI!

* aHAJIM3UPOBATh, CPABHUBATD, KIIACCU(UIIMPOBATH U
000011aTh (PaKThI U SBJICHUS. BBISBISITE TPUUUHBI U
CJIEJICTBUS MPOCTHIX SABJICHUIA.




* OCYLIECTBIISATh CPAaBHEHHE, KJIACCU(PUKALIUIO,
CaMOCTOSITENILHO BbIOMpAasi OCHOBAHUS U KPUTEPUU IS
yKa3aHHBIX JIOTHUECKUX OIEpaLNii;

* CTPOUTBH JIOTHUECKOE PaCCyKIEHHUE, BKIIIOYAIOIEe
YCTaHOBJIEHHE TPUUMHHO-CJIEICTBEHHBIX CBS3EH.

* CO3/1aBaTh CXEMaTUUYECKUE MOJIENIU C BBIICICHUEM
CYLIECTBEHHBIX XapaKTEPUCTHUK OOBEKTA.

* COCTaBJISITh TE€3UCHI, PA3JIUYHbIC BUIBI INITAHOB (IIPOCTHIX,
CJIOKHBIX U T.I1.).

* MpeoOpa3oBbIBATh HH(GOPMAIIMIO U3 OJHOTO BUAA B IPYTroi
(Tabnuiy B TEKCT | 1p.).

* YMETh OMpPENEATh BO3MOKHBIE HCTOUHUKN HEOOXOJUMBIX
CBEICHM, IPOU3BOJUTH MMOUCK MH(OPMALIMK, AHATTU3UPOBATh
Y OLICHUBATH €€ TOCTOBEPHOCTD.

KOMMYHI/IKaTI/IBHBIC
N2

- YYUTHIBATh Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPAWHAINH
Pa3IMYHBIX TO3UIUN B COTPYIHUYECTBE;

- dopmynupoBath COOCTBEHHOE MHEHHE W TO3HUIHIO,
apryMEHTHPOBAaTh M KOOPAWHUPOBATh €€ C MO3UIHSIMU
napTHEPOB B COTPYAHUYECTBE INPH BHIPAOOTKE 0OIIETo
peIIeHNsI B COBMECTHOM JCSTEIBHOCTH;

- yCTAaHABJIMBATh M CPABHUBATh Pa3HbIE TOYKHU 3PCHUS,
MPEX/Ie YeM IPUHUMATD PEIICHHS U JIeaTh BHIOOP;

-3aJ1aBaTh BOINPOCHI, HEOOXOIMMBIC I OpTaHHU3alUU
COOCTBEHHOM JCSITETHHOCTH U COTPYHUYECTBA C MTAPTHEPOM;

- paboTath B IPYIIIE;

- HCIIONIb30BaTh AaJIeKBATHBIC S3BIKOBBIC CPEICTBA ISt
OoTOOpa)KeHHsI CBOUX UYBCTB, MBICIICH, MOTHUBOB W
OTPEeOHOCTEH.

dopMupoBaHue n
pasBuTHE
KOMIIETEHTHOCTH B
obJsiacTH

UCIIOIb30BaHUA
HUKT

-o0pamatbkcs ¢ yerporctBamu MKT

- CO3/1aBaTh MUCbMEHHOE CO00IIeHNE, TpadruuecKkre 0O0BEKTHI;
- y4acTBOBaTb B OOCYXJEHHUU C HCIOJIb30BaHUEM
BO3MOXHOCTeN HTEpHETa

- ucnoap3oBaTh Bo3MmoxkHOocTH HMKT B TBOpuUeckon
NEeSATENbHOCTH,

CMBICIIOBOE YTEHHUE

- ONIPENEIATh IABHYIO TeEMY, OOIIIYIO 11eIh WJIM Ha3HAYCHHE
TEKCTa;

- BBIOMpaTh M3 TEKCTa WM TMPUIAyMaTh 3arojoBOK,
COOTBETCTBYIOIINIA COAEPKAHUIO U OOIIEMY CMBICITY TEKCTa;

- CTaBUTH Tiepes COOOH 11eIb YTEHHUS, HAMPaBJIsisi BHUMAHUE
Ha TOJIC3HYIO B JaHHBI MOMEHT UH(OPMAITHIO;

Yy4eOHo-
HCCIIEIOBATEILCKAS
U IPOEKTHas

- IUTAaHUPOBATh U BBIMOJIHATH Y4eOHOE HCCIEeOBaHUE U
yu4eOHBIH TPOEKT, HCHOJBb3ys 000pyAOBaHHE, MOJEIH,
METOJIbl U TPUEMBI, aIEKBATHbIE HCCIIEAYEMOM MPOOIeMe;




JEeATEIbHOCTD - BBIOMpaTh M UCIHOJB30BaTh METO/bI, PEJICBAHTHBIC
paccmarpuBaeMoil pooieme;
- ICHO, JIOTUYHO ¥ TOYHO U3J1araTtb CBOXO TOUYKY 3PEHUS.
[IpenmeTHbIe ba3oBbIll ypOBEHB. I1OBBIIIEHHBIN YPOBEHB.
pEe3yIBTaThI BoceMuknaccHuk HaydnuTes:: | BOCBMMKIIACCHUK  TTOJIyYUT

BO3MOKHOCTb HAYUHUTHCA!

* ONKCHIBATh CBOMCTBA
TBEPIBIX, KUIKUX,
ra3zo00pa3HbIX BEIIECTB,
BBIJICIISIS] UX CYIIECTBEHHBIC
MPU3HAKY;

* XapaKTepU30BaTh BEMIECTBA
0 COCTaBY, CTPOEHHUIO U
CBOMCTBAM, yCTAHABJIMBATh
IIPUYNHHO-CJIECTBEHHbIE
CBSI3U MEX1y JaHHBIMU
XapaKTEpUCTUKAMU BEIIECTBA;
* pacKpbIBaTh CMBICII
OCHOBHBIX XUMUYECKUX
MOHSATUM «aTOM,
«MOJIEKYJIA», «XUMUYECKUI
BJIEMEHT», «IPOCTOE
BEILIECTBOY, «CII0KHOE
BEIIECTBOY, «BAJICHTHOCTbHY,
WCTIOJIb3YS 3HAKOBYIO CUCTEMY
XUMUU;

* U300pakaTh COCTaB
IIPOCTEUIINX BEIIECTB C
MTOMOILBK) XUMUYECKUX
dbopMyn 1 CYIITHOCTD
XAMUYECKUX PEAKIIUM C
MTOMOILBK) XUMUYECKUX
YPaBHEHUI;

* BBIYUCIIATH OTHOCUTEIILHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO
MAaCCHhI BEILIECTB, & TAKKE
MacCOBYIO JIOJIF0 XUMHYECKOTO
3JIEMEHTA B COCAMHECHUSX JJIs1
OLICHKH UX MPAKTUYECKOU
3HAYUMOCTH;

* CPaBHMBATh I10 COCTAaBY
OKCHJIbl, OCHOBaHMS, KUCJIOTHI,
COJIH;

* TPaMOTHO OOpamaThCs C
BCIIIECTBAMH B
MOBCEHEBHOM KU3HHU;

* 0CO3HaBaTh
HEO0OXOMMOCTh
COOJII0IEHUS TTPaBUJI
AKOJIOTMYECKH 0€30MMacHOro
MOBEJICHUS B OKpY KaroIen
MIPUPOJTHOM CPEAE;

* IOHUMATh CMBICI U
HE0OXOMMOCTh
COOJII0/ICHUS TTPEAUCaHUH,
MpeasiaracMbIX B
WHCTPYKITUSAX TIO
HCIIOJIb30BaHUIO JICKAPCTB,
CPEACTB OBITOBOM XUMUU U
Ap.;

* HCTIOJIb30BATh
MPUOOPETEHHBIC KITFOUCBBIC
KOMITETCHTHOCTH TIPH
BBITIOJTHCHUH
HCCJIEI0BATENbCKUX
MPOEKTOB MO U3YUYEHUIO
CBOMCTB, CIIOCOOOB
MOJIYYCHUS U
pacro3HaBaHMsI BEIIECTB,;

* pa3BUBaThH
KOMMYHUKATHBHYFO
KOMITE€TEHTHOCTh, UCTIOJB3YS
CpeIICTBA YCTHOU U
MMMCbMEHHON KOMMYHUKAITHH
pu paboTe ¢ TeKCTaMU
y4eOHUKA U
JOTIOJIHUTEIbHON
JIATEPATYPOU, CITPABOYHBIMHU
Ta0IUIIAMH, TIPOSIBIISTH
TOTOBHOCTH K YBAKEHUIO




* KJIaCCU(PUIIUPOBATH OKCHJIBI
1 OCHOBAHUS 10 CBOMCTBAM,
KHUCIIOTHI U COJIM TIO COCTaBY;
* 110JIb30BaThHCA
1a060paTOPHBIM
000pyIOBaHUEM U
XUMHUYECKOW MOCYI0M;

* IIPOBOJNTH HECIOXKHBIC
XUMHUYECKHUE OTBITHI U
HaOII0/ICHUS 332 U3MEHEHUSIMHU
CBOMCTB BEIIECTB B IIPOLIECCE
WX TIPEBpaIeHUi; COOI0AaTh
IpaBUJIa TEXHUKU
0€30macHOCTH TIPH
IIPOBEICHUN HAOJIOICHUNA 1
OTIBITOB;

* pa3nuyaTh
AKCIEPUMEHTAIBHO KUCIIOTHI
U IIEJI0YH, IT0JIB3YSCh
WHJIUKATOpaMu; OCO3HABATh
HEOOXOIMMOCTE COOIIOIEHHUS
Mep 0€30MacHOCTH TIPH
00pallleHUH C KUCIIOTaMu U
1EJI0YaMHU.

* pPacCKpbIBaTh CMBICII
NIEPUOANYECKOTO 3aKoHa /1.
H. Menneneena;

* OIIUCHIBATH U
XapaKTEPU30BaATh
TabNIMuHyI0 hopmMy
MEPUOANYECKON CUCTEMBI
XAMHUYECKHUX DJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB
ATOMHBIX SI/IEp U
pacrmpeneneHue 9ncia
AJIEKTPOHOB TIO JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX
3JIEMEHTOB MaJIbIX TIEPHOJIOB
MEPUOIUYECKON CUCTEMBI, a
TaK)KE KaJus U KaIbIUs;

* pa3nuyaTh BUJIbI
XMMHUYECKOU CBS3U: HOHHYIO,
KOBAJICHTHYIO MOJIIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO
Y METaJUIMYECKYIO;

MHOW TOYKH 3pEHUs Npu
00CYKJI€HUH pe3yJIbTaTOB
BBIMIOJTHEHHOHN paboTHI;

* 00BEKTHUBHO OLICHUBATh
MH(POPMAIIUIO O BEILIECTBAX
U XUMHYECKHUX IMpoleccax,
KPUTHUYECKHA OTHOCHUTBHCS K
IICEBIOHAYYHOMN
uH(popMaIu,
HE00pOCOBECTHOI peKame,
KACaIOLIEHCs UCIIOJIb30BAHMS
Pa3IMYHBIX BELECTB.

* 0CO3HABaTh 3HAYCHUE
TEOPETUYECKUX 3HAHUU

JUISL IPAKTAYECKOU
JEATEIbHOCTH YEJIOBEKA;

* OIKCHIBATH U3YUYCHHBIE
00BEKTHI KaK CUCTEMBI,
IIPUMEHSS JIOTUKY
CHCTEMHOI'0O aHAJIN3a;

* IPUMEHSIThH 3HAHUS O
3aKOHOMEPHOCTSIX
IIEPUOIUYECKON CUCTEMBI
XAMHUYECKUX IJIEMEHTOB JJIsl
OOBSCHEHHUSI U TIPEJIBUICHUS
CBOWCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh
UHGOPMAITMOHHYIO
KOMIIETEHTHOCTD
NOCPEICTBOM yriayOaeHus
3HaHUI 00 UCTOPUU
CTAHOBJICHUS] XUMHAYECKOU
HAyKH, €€ OCHOBHBIX
MOHATHH, IEPUOIAYECKOTO
3aKOHa KaK OJHOIO U3
BAKHEHUIINX 3aKOHOB
MIPUPOIBI, a TAKKE O
COBPEMEHHBIX JOCTHUKEHUAX
HAayKU U TEXHUKU.

* COCTaBIIATh MOJIEKYJIAPHBIC
Y TIOJIHBIE NOHHBIE
YPaBHEHUS 11O
COKpAIIEHHBIM MOHHBIM




* 1300paxkaTh EKTPOHHO-
MOHHBIE (POPMYITBI BEIECTB,
00pa30BaHHBIX XUMUYECKUMHU
CBSI3SIMU PA3HOTO BUJIA;

* BBISIBIISATH 3aBUCUMOCTD
CBOWCTB BEIIECTB OT CTPOCHUS

X KPUCTATNIMYCCKUX peHIéTOKZ

MOHHBIX, AaTOMHBIX,
MOJICKYJISIPHBIX,
METATUNYECKHX;

* XapaKTepU30BaTh
XUMUYECKHUE AIIEMEHTHI U

UX COCMHEHUS HA OCHOBE
MOJIOKEHUS DJIEMEHTOB B
NEPUOANYECKON CUCTEME U
0COOEHHOCTEHN CTPOEHUS UX
aTOMOB;

* XapaKTepU30BaTh HAYIHOE U
MHUPOBO33PEHUECKOE 3HAUCHUE
NEePUOAMYECKOTO 3aKOHA U
NEePUOAUYECKON CUCTEMBI
XUMHYECKHX demMeHToB /. U.
Menpeneena;

* OOBSCHSTH CYTh
XUMHYECKUX MPOLECCOB U UX
MPUHITUITHATBHOE OTJINYNE
OT (PU3NYECKUX;

* Ha3bIBaTh MPU3HAKU

U YCIIOBUS TTPOTEKAHUS
XAMUYECKHUX PEAKIIUM;

* YCTaHABJIUBAThH
MIPUHAICKHOCTh XUMHUECKOH
PEaKIuu K OrnpeIeIeHHOMY
THUITY TI0 OAHOMY U3
KIacCU(UKAITUOHHBIX
MIPU3HAKOB:

1) o 4ucny U cocTaBy
WCXOJIHBIX BEILIECTB U
IPOJYKTOB PEaKIINU
(peakuuu CoeTMHEHMUS,
Pa3JIOXKEHHUs, 3AMEILICHUS U
oOmeHa); 2) 1Mo BbIJICTIECHUIO
WJIU TIOTJIOIIEHUIO TETUIOThI
(peakuuu 3K30TepMUUYECKUE U
SHIOTEPMUYECKHUE);

YpPaBHEHUSIM;

* IPUBOJUTH TIPUMEPHI
peaKIHid, TOATBEPIKIAIOIITIX
CYIIIECTBOBAHUE B3aUMOCBSI3H
MEKTy OCHOBHBIMH
KJIaCCaMHU HEOPTaHUIECKUX
BEIICCTB;

* MPOTHO3UPOBATH
pe3ynbTaThl BO3ICHCTBUS
pa3nuyHbIX (AaKTOPOB HA
U3MEHEHHE CKOPOCTH
XAMUYECKOU PEAKIINU;

* IPOTHO3UPOBATH
pe3yibTaThl BO3ICHCTBUS
pasnIu4YHBIX (PaKTOPOB HA
CMECIICHUE XUMUUYECKOTO
PaBHOBECHSI.

* MPOTHO3HUPOBATH
XUMHUYECKHE CBOMCTBA
BEIISCTB Ha OCHOBE UX
COCTaBa U CTPOCHUS,

* IPOTHO3UPOBATH
CIIOCOOHOCTH BEIIECTBA
MPOSIBJISITh OKUCTUTEIIbHBIE
WJIM BOCCTAaHOBHUTEILHBIC
CBOMCTBA C YUETOM
CTCIICHEW OKHUCIICHUS
AJIEMEHTOB, BXOJISIIIIMX B €T0
COCTaB;

* BBISIBIISITh  CYLIECTBOBAHUE
FeHETUYSCKON B3aMMOCBSI3H
MEXKIY BEIIECTBAMU B PSY:
MPOCTOE BEMIECTBO — OKCHUJ]
— TUJAPOKCHUJ — COJIb;

* OpraHU30BbHIBATh,
MPOBOJIUTh YYHCHUYECKHUE
MPOEKTHI MO UCCIEAOBAHUIO
CBOMCTB BEIIIECTB, UMEIOIIUX
BAKHOE MPAKTUYECKOE
3HAUCHHE.




3) 110 U3MEHEHHIO

CTETNICHEN OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB
(peakIy OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE);

4) mo oOpaTUMOCTH Tpolecca
(peakuuu oOpaTUMBIE 1
HEOOpaTUMBIE);

* COCTaBJIATh yPAaBHEHUS
ANIEKTPOJIUTUUECKON
JUCCOLIMALIMU KUCIIOT,
LIEJI0YEH, COJICH; IIOJIHBIE U
COKpAILIEHHbIE HOHHBIC
ypaBHEHUSs peakiuii oOMeHa;
YPaBHEHUS] OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIMIA;
* IPOTHO3UPOBATH MPOLYKTHI
XUMHUYECKUX PEAKIUH 10
dbopmyiam/Ha3BaHUSIM
VCXOJHBIX BEILIECTB;
ONPEAETATh UCXOTHBIC
BEILIECTBA 110
dbopmysiam/Ha3BaHUSIM
IIPOAYKTOB PEAKIIUU;

* COCTaBJISITh YPABHEHUS
peaKkuui, COOTBETCTBYIOIINX
MOCJIeTOBATEIHHOCTH
(«1erouKe) MpeBpaIieHui
HEOPTraHUYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB;

* BBIBJISATH B POLIECCE
AKCTIEPUMEHTA MTPU3HAKH,
CBUJIETENBCTBYIOIINE O
MPOTEKAHUHU XUMUYECKON
peakiuy;

* IPUTOTOBJISATH PACTBOPHI

C ONPENETEHHON MacCOBOM
JIOJIEW paCTBOPEHHOTO
BEIIIECTBA;

* ONPEACIATh XAPAKTEP CPEIbl
BOJIHBIX PACTBOPOB KUCJIOT U
HIEJI0YEHN 10 U3MEHEHUIO
OKpPACKU UHAUKATOPOB;

* MPOBOJIUTH KAYECTBECHHBIC
peaKInu, OATBEPKIAIOIITHE




HaJIn4yue B BOJIHBIX PacTBOpax
BEIIIECTB OT/ICJbHBIX HOHOB

* ONPENEIATH
MIPUHAJJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB K
OJHOMY U3 U3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJIbI U
HEMETAaJlJIbl, OKCUBI,
OCHOBAHUS, KMCIJIOTHI, COJIH;
* COCTaBIIATH (POPMYJIBI
BEIISCTB I10 MX Ha3BaHUSIM,;

* OIPEICIIATh BAJICHTHOCTD
U CTEIICHb OKMCJICHUS
3JIEMEHTOB B BEIIIECTBAX;

* COCTaBIIATH (POPMYJIBI
HEOPTaHUYECKUX COCTUHEHUIN
10 BJICHTHOCTSIM U CTCTICHSM
OKHCJICHHUS 2JIEMEHTOB, a
TaK»Xe 3apsijiaM HOHOB,
yKa3aHHbBIM B TaOJIUIIE
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHMI U COJICH;

* 00OBSICHATH 3aKOHOMEPHOCTH
U3MCHECHHS (PU3HUECKUX U
XUMHUYECKHMX CBOMCTB
MPOCTHIX BEIIECTB (METAJNIOB
1 HEMETAJIOB) Y WX BBICIITNX
OKCHUJIOB, 00pa30BaHHbBIX
3JIEMEHTaMH BTOPOTO U
TPETHETO MEPHUOJIOB;

* Ha3bIBaTh OOIIINE
XMMHYECKHUE CBOMCTBA,
XapaKTEpHBIE ISl TPYII
OKCHUOB: KUCJIOTHBIX,
OCHOBHBIX

* Ha3bIBaTh OOIIIME
XMMHYECKHUE CBOMCTBA,
XapaKTEpHBIE JJI51 KaXJI0T0 U3
KJIACCOB HEOPTaHUYECKUX
BEILIECTB: KUCJIOT,
OCHOBaHMH, COJICH;

* IPUBOJUTH TIPUMEPHI
peaKkuui, TOATBEPKAAFOIINX
XUMHYCCKHE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB:




OKCHJIOB, KACJIOT, OCHOBaHHMA
U COJICH;

* OTIPE/CIIATh BEIIECTBO-
OKHUCJTUTENb U BEIIEeCTBO-
BOCCTaHOBUTEIIb B
OKHCITUTEHHO-
BOCCTaHOBUTEIHHBIX
peaKmusx;

* COCTaBIIATh OKUCIUTEIHHO-
BOCCTAaHOBHUTEIbHBIN OaTaHC
(1711 U3yYECHHBIX PEAKITUiA)
10 TIPETIOKEHHBIM CXeMaM
pEeaKLHnii;

* POBOJIUTH JTAOOPATOPHBIE
OTIBITHI, TIOATBEPKTAIOTIIHE
XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX BEIICCTB,;

Ilnanupyembie pe3yJibTAThI OCBOCHHUS Y4e€0OHOI0 NMpeaMeTa « XuMHs».

9 kaace
Pesynpratel ba30BbIil ypOBEHB. IToBBILIEHHBIN YPOBEHb.
BreinmyckHuk Hayuutcsi: | BeITyCKHUK MTOJTYYUT
BO3MOYKHOCTb HAYYUTHCS:
JIM4HOCTHBIC B IIEHHOCTHO-OPUEHTAIIMOHHOHM cepe
pe3yIIbTaThI -4yBCTBO F'OPJIOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKY,

TYMaHHU3M, OTHOLIEHUE K TPYY, LIEJIEYyCTPEMIIEHHOCTb;
-hopMUpOBaHUE IEHHOCTH 3JJ0POBOI0 U 0€30MacHOTo 00pasa
YKU3HH; YCBOCHHUE MPaBUJI UHAUBUAYAJIBLHOTO U
KOJUIEKTUBHOTO O€30MacHOro MOBEICHUS B UpE3BbIYANHBIX
CUTYaLMSIX, YTPOKAIOIIMX KU3HU U 3I0POBBIO JTHOEH;

B TPYAOBOH cepe

-TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHeMIIeH
00pa3oBaTeabHON TPAEKTOPHH;

B [TI03HABATEJIbHOM (KOTHUTHUBHOM, HHTEIUICKTyaIbHOM) chepe
— YMEHUE yIPaBIATh CBOEH NIO3HABATEILHON
JEATEIBHOCTBIO.

(dbopMHpOBaHHE OCHOB YKOJIOTMUECKOM KYJIbTYpHI,
COOTBETCTBYIOILLIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOTO
MBIIIUICHUS, PA3BUTUE OMBITA 3KOJIOTUYECKH
OpPUEHTHUPOBAHHOU pehIECKCUBHO-OIIEHOYHON U
MPAKTUYECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYalUAX;

B M03HABATEJIbHOM (MHTEJLUIEKTYaJIbHOM) cepe




-YMCHHC YIIPABJIIATH CBOEH MO3HABATEIbHOM JACATCIBHOCTBIO

MeTanpeaMeTHble pe3yJbTaThl

- YMEHHUE CAMOCTOSATENBHO OMPEAEIATH LEIU CBOETO
oOyueHus1, CTaBUTh U (HOPMYIUPOBATH JJIsl ce0s1 HOBBIE
3a/1auu B yu€0e U N03HABATENbHOM IESITEIbHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOEU NO3HABATEIBHOU JEATEIBHOCTH; -
YMEHHE CAMOCTOSITENBHO MIAHUPOBATH IIyTH TOCTHKECHUS
1eJield, B TOM YUCIIe albTepHATUBHBIC, OCOBHAHHO BHIOUPATH
HanOosee 3¢ (HEKTUBHBIE CLIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATENbHBIX 3a]1a4; -yMEHUE COOTHOCUTH CBOU JICUCTBUS
C IUIAaHUPYEMBIMU

pe3yabTaTamMu, OCYLIECTBIISITh KOHTPOJIb CBOEH JAESATEILHOCTH
B MPOIIECCE TOCTUKEHUSI pe3yJIbTaTa, ONPEEsATh CIIOCOOBI
JIEUCTBUIN B paMKax MPEIJIOKEHHBIX YCIOBUHN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUU C
M3MEHSIOLIEHCS CUTYAIUEN; ~-yMEHNE OLICHUBATD
MPaBWJIHLHOCTH BBITIOJIHEHUSI YUEOHOM

3a/1a4u, COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

-BJIa/ICHUE OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKHU, IPUHATHS
PENICHUI 1 OCYIIECTBICHHS] OCO3HAHHOTO BHIOOpA B yueOHOM
Y TI03HABATEJIbHOU JIEATEIIbHOCTH; ~-MEHUE OMPEAEIATh
TIOHSITHS, CO3JJaBaTh 0000IIICHMS,

yCTaHABJIMBATh aHAJIOTUH, KJIacCU(PUIIPOBATh,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS
KJaccu(pukanuu, yCTaHaBINBaTh TPUUUHHO-CIICICTBCHHBIC
CBSI3U, CTPOUTH JIOTUYECKOE PACCYkKIECHUE, YMO3AKITIOUCHHUE
(MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeJaTh
BBIBO/IbI; -yMEHHUE CO3/1aBaTh, TPUMEHSITh U
peoOpa30BLIBATH 3HAKH U

CHUMBOJIbI, MOJICJIA U CXEMBI ISl PEIICHUS] yUeOHbIX U
MO3HABATENIbHBIX 3a/a4; -yMEHHUE OPraHU30BbIBATh Y4eOHOE
COTPYJHUYECTBO U

COBMECTHYIO JACSTEIbHOCTh C YUYUTEIEM U CBEPCTHUKAMM;
paboTaTh MHIMBUAYAJIBLHO U B TPyMIeE: HAXOAUTH 0011Iee
pelieHre U pazpeniarh KOHMIUKTH HA OCHOBE COTJIACOBAHMS
MO3ULIUNA U yu€Ta UHTEPECOB; -POPMYITUPOBATD,
apryMEHTUPOBATh U OTCTAauBaTh CBOE MHEHUE;

-MEHHE OCO3HAHHO HCMOJIb30BaTh PEUEBBIE CPEICTBA B COOT-
BETCTBUM C 3aJlau€ii KOMMYHUKAIIMU JJIs BBIPAXKEHUSI CBOUX
YyBCTB, MBICIIE ¥ TOTPEOHOCTEH; IIJIAHUPOBAHHUS U
pEryJsiIIMM  CBOEM JEATENBHOCTH, BIIAJICHUE YCTHOW U
MMHUCbMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;




-(opMHUpOBaHUE U PAa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UC-
MTOJIL30BAHUS HH(pOPMAITMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHH;

-bopMHUpOBaHHUE M PA3BUTHE SKOJOTHYECKOTO MBINUICHHUS,
YMEHHE MPUMEHSTh ero B [I03HABATEILHOM,
KOMMYHUKATUBHOM, COLIMATLHON MPAKTUKE U
npodecCuoHaTbHON OpPUEHTAIIUH.

-UCIIOJIb30BAHME YMEHUM M HABBIKOB PA3JIMYHBIX BHJIOB
MO3HABATEILHONU JI€STEIbHOCTH, -TIPUMEHEHUE OCHOBHBIX
METO/JOB TO3HAHUSA (CHCTEMHO-MH(GOPMAIMOHHBIN aHau3,
MOJICTUPOBAHUE) IS  M3YYEHUS  Pa3JIUYHBIX CTOPOH
OKPY’KaroIIEH NECHCTBUTEIBLHOCTH;

-MCIIOJIb30BAHUE OCHOBHBIX HWHTEIUICKTYaJIbHBIX OIEpallni:
dbopMynMpoBaHHE TUIIOTE3, AaHAIW3 W CHUHTE3, CpPaBHCHHE,
00001IeHre, CHUCTeMaTU3alus, BbBISIBJICHUE  MPUYHHHO-
CJICJICTBEHHBIX CBSI3EH, IIOMCK aHAJIOTOB;

-YyMEHUE TEHEPUPOBATh HMJAECU U ONPEAECIATH CPEACTBA, HE-
00XO0UMBIE ISl UX peaau3aluu;

-YMEHUE ONPECIISITh eI U 3a]1a4u AeATeIbHOCTU, BBIOU-
paTh CpeACTBA pean3allud 1€ U TPUMEHITh HX Ha
MPaKTHUKE;

-ICIOJIb30BAHUE PA3IUYHBIX HCTOYHUKOB ISl TOJTyYCHUS
XUMHUYECKON MH(OPMAIIHUH.

IIpeamerHbIe ba3oBbIll yPOBEHB. [1oBBILIEHHBIN YPOBEHB.
pe3yJabTaThl BbIITyCKHUK Hay4UTCS: BrinmyckHuk MTOJTYYUT
BO3MOYKHOCTb HAYYUTBCS:
OINKCHIBATH CBOWCTBA - FPaMOTHO O0OpamaThes C
TBEPIBIX, )KUIKHUX, BEILECTBAMH B
ra3000pa3HbIX BEILIECTB, NOBCEHEBHOM KU3HU;
BBIJIEIISISI MX CYIIECTBEHHBIE - 0CO3HAaBAaTh
MIPU3HAKY; HE0OXOTUMOCTh
- XapaKTepu30BaTh BEIIECTBA | COOJIIO/IEHUS TIPABUI
10 COCTaBYy, CTPOEHUIO U AKOJIOTUYECKU O€30MacHOTO
CBOIMCTBAaM, yCTaHABINUBATh MOBECHNUS B OKPYXKAIOIIEH
NPUYUHHO-CJIEICTBEHHbIE IPUPOAHOU CpEAE;
CBSI3M MEXY JaHHBIMU - IOHUMATh CMBICII U
XapaKTEPUCTHUKAMU BEILIECTBA; | HEOOXOAMMOCTD
- PacKpbIBaTh CMBICII coOJII0/IeHUs MTPEAITUCaHuH,
OCHOBHBIX XUMHUYECKHUX npeajiaraeMbiX B
MOHSTUH «aTOM, UHCTPYKIHUSIX 110
«MOJIEKYJIa», «XUMUYECKUI UCITIOJIb30BAHUIO JIEKAPCTB,
AIIEMEHT», KIIPOCTOE CpeICTB OBITOBOM XUMUHU U
BEILECTBO», «CIOKHOE Ip.;
BEIL[ECTBO», «BAJIECHTHOCTHY, - HCTI0JIb30BATh




UCIIOJIb3YsI 3HAKOBYIO CUCTEMY
XUMUH;

- n300paxaTh COCTaB
MPOCTEUIINX BEIIECTB C
MOMOIIbIO XUMHUYECKHUX
bopMyIT U CYITHOCTD
XUMHYECKUX PEAKLINN C
MTOMOIIIBI0 XUMHUYECKHUX
YPaBHEHUH;

- BBIYUCJISTH OTHOCUTEHHYIO
MOJICKYJIIPHYIO M MOJISIPHYTO
MacCChI BEIIECTB, a TAKXKE
MacCCOBYIO JIOJIF0 XUMHUYECKOTO
AJIEMEHTa B COCIMHEHUAX IS
OILICHKHU UX MPaKTUYECKON
3HAYUMOCTH;

- CPaBHMBATh 10 COCTaBYy
OKCHJIbI, OCHOBaHUSI, KUCJIOTHI,
COJIH;

-K1accuuIMpoBaTh OKCUIbI U
OCHOBAaHHS 110 CBOMCTBaM,
KHUCIIOTBI ¥ COJIM TIO COCTaBY;

- TTOJTb30BATHCS
71a00paTOPHBIM
o0opy10BaHUEM U
XUMHYECKOMN TIOCYI0H;

- IPOBOJIUTH HECIIOKHBIC
XUMHUYECKUE OTBITHI U
HAOJIOICHUS 32 U3BMEHEHHUSIMU
CBOMCTB BEIIECTB B IIPOLIECCE
UX TIPEeBpaIleHui; COOIMI0IaTh
npaBujia TEXHUKH
0€30macHOCTH MPU
MPOBEJICHUH HAOIIOACHUHN 1
OTIBITOB;

- pa3nu4aTh
AKCIIEPUMEHTAILHO KUCIOTHI U
IETI0YH, TIOJIB3YSICh
WHUKAaTOPaMH; OCO3HABATh
HEOOXOIUMOCTE COOTIOIEHUS
Mep 0e30MacHOCTH TIPU
oOpallleHuH ¢ KUCJIOTaMu U
IeJI09aMHu.

- PacKpbIBaTh CMBICI
nepuoaudeckoro 3akona JI. M.

NpUOOPETEHHBIEC KITFOUEBbHIC
KOMITIETEHTHOCTH TIPH
BBITIOJTHEHU
HCCIIEIOBATEIIbCKUX
MIPOEKTOB I10 U3YUYEHUIO
CBOMCTB, CIIOCOOOB
MOJTYYEHUS U
pacro3HaBaHUs BEILECTB;

- pa3BUBaTh
KOMMYHUKATHUBHYIO
KOMIIETEHTHOCTb, UCIIOJb3YS
CpeICTBa YCTHOU U
MACbMEHHON KOMMYHHKAIINH
pu paboTe ¢ TEKCTaMU
ydeOHMKA U
JTOTIOJIHUTEIIbHOM
JUTEPaTypOu, CIIPABOYHBIMU
Ta0IUIaMHU, TTPOSBIIATH
TOTOBHOCTh K YBAKEHUIO
WHOMW TOYKHU 3pECHUS IPU
00CYXI€HUH PE3yIbTaTOB
BBINIOJIHEHHOUN pa0OOTHI;

- OOBEKTUBHO OIICHUBATH
uH(OpMAaIINIO O BEIlleCTBaX
U XUMUYECKHUX MPOoIeccax,
KPUTHYECKH OTHOCUTBHCS K
IICEBAOHAYYHOU
uHbopMaIu,
HEZI00POCOBECTHOM peKiiame,
KacCarolencs
WCIIOJIb30BaHUs PA3IMUYHbBIX
BEILIECTB.

- 0CO3HaBaTh 3HAYEHUE
TEOPETUUECKUX 3HAHUM IS
MPAKTUYECKON
NEeATEeIbHOCTH YeJIOBEKa;

- ONUCHIBATh U3YUYEHHBIC
OOBEKTHI KaK CHCTEMBI,
MIPUMEHSIS JIOTUKY
CHUCTEMHOTO aHaJn3a;

- IPUMEHSATH 3HAHUS O
3aKOHOMEPHOCTSIX
MEPUOANYECKON CUCTEMBI
XUMUYECKUX 3JIEMEHTOB JJIsI
00BSICHEHUS U TIPEJIBUACHUS




Mengeneena;

- OMUCHIBATh U
XapaKTeprU30BaTh TAOIUIHYIO
dbopmMy nepuoInIecKoit
CHUCTEMbI XUMHUYECKHUX
3JIEMEHTOB;

- XapaKTepU30BaTh COCTAB
aTOMHBIX sIJIep U
pacrpeeseHue yucia
AIIEKTPOHOB IO AJIEKTPOHHBIM
CJI0SIM aTOMOB XMMHYECKHUX
AJIEMEHTOB MaJIbIX TIEPUOJIOB
MePUOINYECKON CUCTEMBI, a
TAKXK€ KaJus U KaJIbIUs;

- pa3nuyaTh BUJIbI
XUMHYECKOM CBSI3U: HOHHYIO,
KOBAJICHTHYIO IMOJIIPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U
METaJUIMYECKYIO;

- H300pakaTh JIEKTPOHHO-
HMOHHBIE (DOPMYJIbI BEIIECTB,
00pa30BaHHBIX XUMUYECKUMU
CBSI3IMH Pa3HOTO BUJIA;

- BBISIBJISITH 3aBUCUMOCTD
CBOMCTB BELIECTB OT CTPOCHUS
UX KPUCTAJTUYECKUX
pEUIETOK: MOHHBIX, ATOMHBIX,
MOJICKYJISIPHBIX,
METaJUIMYECKUX;

- XapaKTepU30BaTh
XHMHUYECKHUE PJIEMEHTHI U UX
COCJIMHEHUS Ha OCHOBE
MOJIOKEHUSI DJIEMEHTOB B
MEPUOJNYECKON CUCTEME U
0COOEHHOCTEU CTPOCHMS UX
aTOMOB;

- XapaKTepU30BaTh HAYYHOE U
MHUPOBO33PEHYECKOE 3HAUCHUE
MEePUOANIECKOT0 3aKOHA U
MEPUOIUYECKON CUCTEMBI
XUMHYECKHUX 3jieMeHTOB [[. 1.
Menneneena; * OObICHITD
CYyThb XUMUYECKHUX MPOILECCOB
Y UX MPUHITUITHATBEHOE
OTIINYME OT (PU3NYECKUX;

CBOWCTB KOHKPETHBIX
BEILIECTB;

- pa3BUBaTh
UH(OPMAITMOHHYIO
KOMIIETEHTHOCTb
MOCPEJICTBOM YT1yOJIeHus
3HaHUU 00 UCTOPHUH
CTAHOBJICHUS] XUMHAYECKOU
HAayKH, €€ OCHOBHBIX
NOHATHN, IEPUOJUYECKOTO
3aKOHa KaK OJHOIO U3
BAKHEUIIINX 3aKOHOB
IIPUPO/IBI, a TAKKE O
COBPEMEHHBIX JOCTUKEHUAX
HAayKHU U TEXHUKHU.

- COCTaBJISITh MOJIEKYJISIPHBIE
Y TIOJIHbIE HOHHBIE
YpaBHEHHS 110
COKpaIEHHBIM HOHHBIM
YPaBHEHHUSIM;

- IPUBOJIUTH IPUMEPHI
peaKUnil, TOATBEPKIAIOIINX
CYIIECTBOBAHUE
B3aUMOCBSI3H MEXKY
OCHOBHBIMU KJIaCCaMH
HEOPraHUYECKUX BEUIECTB;
- IPOTHO3UPOBATh
pe3yabTaThl BO3ACUCTBUS
paznuyHbIX (PaKTOPOB HA
U3MEHEHUE CKOPOCTHU
XAMUYECKOU pEaKIInH;

- IPOTHO3UPOBATh
pe3yabTaThl BO3ICUCTBUS
pa3nuyHbIX (PaKTOPOB HA
CMEIIEHNE XUMUYECKOTO
paBHOBECHS.

- IPOTHO3UPOBATH
XAMUYECKUE CBOMCTBA
BEIIIECTB HA OCHOBE UX
COCTaBa U CTPOCHHUS;

- IPOTHO3UPOBATh
CIHOCOOHOCTH BEIIESCTBA
HIPOSIBIISATh OKUCITUTEIbHBIE
WJIM BOCCTAHOBUTEIbHBIE
CBOMCTBA C Y4ETOM




-Ha3bIBaTh MIPU3HAKU U
YCIJIOBUSI POTEKAHUS
XUMUYECKUX PEaKIIii;

- YCTaHABIUBATh
MPUHAIIICKHOCTh XUMUYECKOU
peaKIMu K ONpeeIEHHOMY
THUITY TIO OTHOMY W3
KJIaCCU(PUKAITMOHHBIX
MPU3HAKOB: 1) 1o unciy u
COCTaBY MCXOJIHBIX BEIIECTB U
MIPOTYKTOB PEAKITUH (pEaKInu
COEJIMHEHUS, Pa3JI0KEHHUS,
3aMelIeHust 1 oOOMeHa); 2) 1o
BBIJICJICHUIO WJIH MOTJIOIICHHUIO
TEIJIOTHI (peaKIuu
IK30TEPMHUUYECKUE U
sHAOTEpMUYECKUE); 3) 1Mo
WU3MEHEHUIO CTEIIEHEN
OKHUCJICHUS] XUMHYECKHX
AJIIEMEHTOB (peaKiuu
OKHUCJIHUTEIbHO-
BOCCTaHOBHUTEJbHBIC); 4) 1O
o0paTUMOCTH TMpolecca
(peakiuu oOpaTUMbIE U
HEOOpaTUMBIE);

- COCTaBJIATH YPaBHECHUS
AIEKTPOIUTUUECKOU
JTUCCOIIMAIH KUCJIOT,
1LI€JI0YEH, COJICH; TIOJIHBIC U
COKpAaIIEHHbIE HOHHBIEC
ypaBHEHUS peakiuii 0OMeHa;
ypaBHEHUSI OKUCITUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH;
- POTHO3UPOBATH MTPOTYKTHI
XUMHUYECKUX PEAKLIHN MO
dbopmyniam/Ha3BaHUSIM
HCXOJTHBIX BEIIECTB;
OTIPEETSATH UCXOIHBIC
BEIECTBA IO
dbopmyiiam/Ha3BaHUSIM
MIPOTYKTOB PEAKITUH;

- COCTaBJIATh YPaBHECHUS
peaKkuui, COOTBETCTBYIOIIMNX
NOCJIEA0BATEIBHOCTH
(«uenoykey) npeBpamnieHui

CTeINeHEe OKUCIJICHUS
2JIEMEHTOB, BXOJISIIIIUX B €TI0
COCTaB;

- BBISIBJISITH CYILIECTBOBAHUE
reHEeTHYESCKOM B3aMMOCBSI3H
MEXKTYy BEIIECTBAMMU B PAY:
MIPOCTOE BEMIECTBO — OKCHUJ]
— TUJAPOKCUJ] — COJIb;

- OPraHU30BbIBATh,
MPOBOJIUTH YUCHUUECKHUE
MIPOEKTHI MO UCCIEAOBAHUIO
CBOMCTB BEIIECTB, UMECIOIIUX
BOXKHOE MTPAKTUUYECKOE
3HAUCHHE.




HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KIJIACCOB;
-BBISIBJIATH B IIPOLIECCE
JKCIIEpUMEHTA PU3HAKH,
CBUJETEIIbCTBYIOLINE O
IIPOTEKAaHUU XUMUYECKOU
peaKuny;

- IIPUTOTOBIIATH PACTBOPHI

C ONPEAECITEHHON MacCOBOM
JOJIEN PACTBOPEHHOTO
BELIECTBA;

- OIPEACIIATh XaPAKTEP CPEJIb
BOJHBIX PaCTBOPOB KUCIJIOT U
LIEJI0YEH 110 U3MEHEHUIO
OKpPacK{ MHAUKATOPOB;

- IPOBOJUTH KaYECTBEHHBIE
peakumu, NOATBEPKIALOIINE
HaJIM4YKE€ B BOJHBIX PacCTBOpPax
BEIIIECTB OT/AETHHBIX HOHOB

- OIIPENENATh
MPUHAAJIEKHOCTD
HEOPTaHUYECKUX BEIIECTB K
OJIHOMY M3 U3yYE€HHBIX
KJIACCOB/TPYIIIT: METAJUTBI 1
HEMETaJUIbl, OKCUJIBI,
OCHOBaHMsI, KUCJIOTBI, COJIH;

- COCTaBJISATh (POPMYJIbI
BEILECTB 0 UX HA3BaHUSM;

- OIIPENENATh BAJIEHTHOCTD
Y CTENIEHb OKUCIICHUSA
3JIEMEHTOB B BEILIECTBAX;

- COCTaBJISATH (POPMYJIbI
HEOPTAaHUYECKUX COCTMHECHUM
M0 BAJICHTHOCTSIM U CTETICHSIM
OKHCJICHHS 3JIEMEHTOB, a
TaKXXe 3aps/iaM HOHOB,
yKa3aHHBIM B Ta0JIHI1IE
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMH M COJICH;

- 0OBSACHATH 3aKOHOMEPHOCTH
U3MEHEHUS QU3UUECKUX U
XAMHUYECKUX CBOWCTB
IIPOCTHIX BEIIECTB (METANIOB
Y HEMETAJJIOB) M MX BBICIIMX
OKCHUJIOB, 00pa30BaHHBIX




3JIEMEHTaMH BTOPOTO U
TPETHETO MEPHUOJIOB;

- Ha3BIBaTh OOIIIHE
XUMHYECKHUE CBOMCTBA,
XapaKTepHbIE IS

TPYII OKCUIOB:
KHCJIOTHBIX, OCHOBHBIX;

- Ha3bIBaTh 00IIHE
XUMHYECKHUE CBOMCTBA,
XapaKTEepHbIE ISl KaXKI0TO
U3 KJIaCCOB HEOPTaHUYECKUX
BEIECTB: KHUCIIOT,
OCHOBaHMH, COJICH;

- IPUBOJUTH IPUMEPHI
peaKLMii, TOATBEPKIAOIINX
XMMHYECKHNE CBOMCTBA
HEOPraHUYE€CKUX BEIIECTB:
OKCHUIOB, KMCJIOT,
OCHOBAHMI U COJICH;

- OIpEJIEIIATh BEIIECTBO-
OKMCJIMTEIb U BEIIECTBO-
BOCCTAaHOBUTECIb B
OKHCIIMTEILHO-
BOCCTAaHOBHUTEIBHBIX
peaKIusIX;

- COCTaBJISITh OKMCIIMTEIIHLHO-
BOCCTAHOBHUTEIILHBIN OaJlaHC
(n71s1 M3YyYEHHBIX PEaKIINii)
0 TIPEAJIOKEHHBIM CXEeMaM
peaKkuii;

- IPOBOAUTH TaOOpPaTOPHBIC
OTIBITHI, TOATBEPIKIAIOIITHE
XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
HEOPTraHWYCCKUX BEICCTR;

Conep:xkanue y4e0HOro npeamera « XuMHs»
Xumus 8 Kiaacce
BBenenue

[Ipeamer xumuu. MeTonapl MO3HAHUS B XUMHUH: HAONIOACHHE, SKCIEPUMEHT,
MozenupoBaHue. VICTOYHMKKM XUMHYECKOW HMH(OpMalud, €€ TMOJy4yeHUe, aHalIu3 u



NpEeCTaBICHUE €ro pe3ynbTaroB. [loHsTHE O XMMHUYECKOM 3yeMeHTe U (popmax ero
CYIIIECTBOBAaHMsI: CBOOOJIHBIX aTOMax, MPOCTHIX U CIOXKHBIX BemlecTBax. lIpeBparienus
BemecTB. OTIMYME XUMHUYECKHX peakiuii oT (u3nyecKkux saBieHui. Ponbp xumum B
KU3HU uenoBeka. Xemoduwius u xemodoOusi. Kparkue cBefaeHUss W3 HCTOPUU
BO3HMKHOBEHUSI U Pa3BUTUS XUMHUU. POJb OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHHUH
XUMUYECKOM Hayku — padbotel M. B. JlomonocoBa, A.M. byrtnepora, /. W.
MenneneeBa. XuMHUYECKass CHUMBOJIMKA. 3HAKA XMUMHUYECKHX  JJIEMEHTOB W
IPOUCXOXKICHNE UX Ha3BaHHM. Xumudeckue Gopmyinsl. UHAEKCH 1 KO3 QUIIHEHTHI.
OTHOcHUTENIbHbIE aTOMHAasi U MOJIEKYJisipHasi Macchl. [IpoBeleHre pacyeToB MaccOBOM
JI0JIA XMMHYECKOTO 3JIEMEHTa B BEIIECTBE Ha OCHOBE ero gopmyibl. [lepuoanueckas
cucrteMa xuMuuyeckux 3neMeHToB [{. . MeHneneesa, ee CTpyKTypa: Majble U OOJIbIINE
NEPUOJIbl, TPyNIbl U noArpynnsl. Ilepruoguyeckas cuctema Kak CIpaBOYHOE MOCOOME
JUTSl IOJTyYEHHUS CBEICHUM O XUMUYECKUX JIEMEHTaX.

JdemoncTpamun. 1. Monenu (mapoctepkueBbie U Crioapra—Dbpurieda) pa3inuuHbIX
IIPOCTBIX U CJIOKHBIX BEILIECTB.

2. Komneknus CTEKISHHON XUMHIIeckoi mocyapl. 3. Koekius MaTepruaaoB U U3ISTHi
Y3 HUX Ha OCHOBE AFOMUHMS. 4. B3auMoencTBue MpaMopa ¢ KUCJIOTOW U TIOMYyTHEHUE
U3BECTKOBOM BOJIBI.

CraproBasi AMATHOCTHKA

Tema 1. ATOMBbI XMMHUYECKHUX IJI€MEHTOB

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMUUYECKUX 3JIeMEHTOB. OCHOBHbBIC CBECHUS
O CTPOEHHUH aTOMOB. Jl0Ka3aTenbCcTBA CIOKHOCTH CTPOEHHUSI aTOMOB. OTIBITHI
Pezepdopaa. [lnanetapHas Moeb CTPOCHHS aToMa.

CocTraB aTOMHBIX sJi€p: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAs Macca.
B3anmoCBA3b MOHATHI «IIPOTOHY», KHEUTPOH», «KOTHOCUTEIbHAS AaTOMHASI MacCa.

M3meHeHue unciia MpoTOHOB B sJipe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX
DJIEMEHTOB.

N3meHeHne uncia HEUTPOHOB B sApe aroMa — O00pa3oBaHUE H30TOIOB.
COBpEMEHHOE OIpENCIICHUE MOHATHUS «XUMHYECKUH djieMeHT». HM30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOTO XMUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOEHUE AIEKTPOHHBIX YPOBHEW ATOMOB XMMUYECKUX JIEMEHTOB
MaJibIX epuooB. [IoHATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

ITepuoauueckas cucrema XxuMudeckux 3neMeHToB [. M. MenaeneeBa u cTpoeHue
aTOMOB — (DU3UYECKUI CMBICJI TOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEpa TpYIIIbI,
HOMeEpa nepuoaa.

N3MeHeHne 4ucia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpPOBHE aToma
XUMHUYECKOTO 3JIEMEHTa — 00pa30BaHHUE MOJIOKUTEIBbHBIX W OTPHUIATEIbHBIX HMOHOB.
HNonbl, oOpa3oBaHHbIE aTOMaMH METAJUIOB W HeMeTauioB. I[lpuunHBl H3MEHEHUS
METaJUIMYECKUX U HEMETAIUIMYECKUX CBOWCTB B Imepuoaax u rpymmax. OOpasoBaHue
ouHapHbIX coenuHeHui. [lonsTre 00 mMoHHOW CBsi3u. CxeMbl 0Opa3oBaHUS HWOHHOM
CBSI3H.

B3auMopeiicTBuE aTOMOB 3JIEMEHTOB-HEMETAJIJIOB MEXAYy C000ii — o0Opa3oBaHUe
JBYXaTOMHBIX MOJIEKYJl IPOCTHIX BemecTB. KoBajeHTHas HeMmoJisipHas XUMHUYECKas
CBsI3b. DJIIEKTPOHHBIE U CTPYKTYpHBIE (popMyIibl. B3anmoieiicTBHE aTOMOB HEMETAIJIOB



MeXay  cobo —  oOpazoBaHME  OMHApHBIX  COEIMHEHUN  HEMETAJIOB.
DIeKTpooTpuLaTenbHOCTh. KoBaneHTHas noJisspHast cBA3b. [IoHATHE O BaI€HTHOCTH KaK
CBOIICTBE aTOMOB OOpa30BBIBATh KOBAJICHTHBIE XUMHUYECKHe CBs3U. CocTaBieHHE
dopMyn OWHApHBIX COEIMHEHUI MO BaJeHTHOCTH. HaxokieHue BaJIEHTHOCTH IO
dbopmyie OMHAPHOTO COCTMHEHUS.

B3auMopeiicTBue aTOMOB METAJUIOB MEXIYy CO00M — 00pa3zoBaHUE METAITMYECKUX
KpUCTAIUIOB. [IoHATHE O METAIITNYECKON CBSI3H.
JdemoncTpanun. Moaen aTOMOB XMMHUYECKHX 3J€MEHTOB. llepuonnueckas cucrema
xumudeckux snemeHtoB J[. M. MenaeneeBa (pasmuunbie (opmer). M3roTosienue
MoJieIe MoJIeKyJl OMHAPHBIX coenuHeHui. V3roToBneHne Moienu, WILTIOCTPUPYIOIIEH
CBOWCTBA METAJUIMYECKOU CBSI3H.
IIpakTuyeckne padorel 1. I[lpaBuna TexHUKKM O€30MaCHOCTH TpH paboTe B
xumudeckom kabuHete. [lpuembl oOpaiieHus ¢ 1a0OpaTOPHBIM OOOpPYAOBaHUEM H
HarpeBaTeIbHBIMHU MPUOOPAMH.
Kounrpoabnast padora 1 o teme: « ATOMbI XUMHUYECKHUX JIEMEHTOBY

Tema 2. IIpocTblie BemecTBa

[Tonoxxenne meTamuioB W HemeTauioB B llepumonnueckoil cUCTEME XHUMHUYECKHX
AJIEMEHTOB
1. U.MenneneeBa. Baxxneiiime mpocTbie BEIIECTBA — METaJUIbI (Kelie30, aTlOMUHUM,
KaJIbI[UH, MarHui, Hatpuil, kanui). OOmme @Qu3nyeckue CBOWCTBA METAILIOB.
Baxueiimue mnpocTbie BelecTBa-HEMETaUlbl, OOpa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOJIOpOJia, a3oTa, cephl, (ocdopa, yriaepoaa. Momnekyabl MOPOCTHIX BEIIECTB-

HCMCTAJIJIOB — BOJ0OpPOaa, KHcCJIopoaa,a3oTa, TaJIOI'CHOB. OTtHocuTeNnbHAs
MOJICKYJSIpHAasA Macca. CrocoOHOCTh aTOMOB XMMHYECKHX JIEMEHTOB K O6pa?>OBaHI/I}O
HCCKOJIBKUX IIPOCTBIX BCHICCTB — aAJUJIOTPOIINA. AJIJIOTpOHHBIG MOIII/I(bHKaIII/II/I

kuciopoaa, gocdopa, onosa. Meramnyeckue U HEMETAIMYECKHE CBOMCTBA MPOCTBIX
BemecTB. OTHOCUTENBHOCTD 3TOTO MOHATHS.

Yucno Asoragpo. KonmmdectBo BemecrBa. Moisb. MonsipHas macca. MousipHbIN
00BbeM ra3o000pa3HbIX BemiecTB. KpaTHble e AMHUIIBI U3MEPEHUS KOJIMYECTBa BELIECTBA
— MWIIMMOJIb U KWJIOMOJIb, MUJIJTMMOJIIPHAS. ¥ KMJIOMOJIIPHAsI MacChl BELIECTBA,
MUJUTUMOJISIPHBIA U KUJIOMOJIAPHBII 00BEMBI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCIIoNb30BaHUEM MTOHATUI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS
Macca», «MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTaipoy.

JemoncTpanun. O3HaKOMIIEHHE € KOJUIEKIMEN MeTautoB. O3HaKOMIIEHHE C
KOJUIEKIIMEN HEMETAIIIOB.

Tema 3. CoeqnHeHHUsI XUMHYECKHX 3JIEMEHTOB
Crenenp oxuciieHus. CpaBHEHHE CTCIEHH OKHCICHHS M BaJCHTHOCTH.
OmpenencHue CTENCHM  OKHCICHHS JJIGMECHTOB B OMHApPHBIX  COCTUHCHHSIX.
CocraBnenue ¢hopmys OMHAPHBIX COSAMHEHUH, OOMIHI CIIOCO0 X HA3BaHHM.
buHapHbBIE COCTMHEHNS METAJIJIOB H HEMETAIIJIOB: OKCHUJIBI, XJIOPHUIBI, CYIbMUIBI U
np. Cocrapienne ux ¢popmys. buHapHbIe COSTMHEHUS HEMETAIUIOB: OKCHIBI, JICTYyYHE
BOJIOPOJIHBIE COCIWHEHHUs, UX COCTaB W Ha3BaHWs. IIpeicTaBUTENM OKCHUIOB: BOJA,



YIJEKHUCIbIA Tra3, HerameHass u3BecTb. lIpencraButenu JeTydynx BOJOPOIHBIX
COEAMHEHHUI: XJIOPOBOJIOPOl U AMMHAK.

OcHoBaHMSI, HX COCTaB M Ha3BaHHUS. PacTBOPUMOCTbP OCHOBAaHMN B BOJIE.
[IpencraBuTenu wienovYeil: TUAPOKCUABI HATpusl, Kaiud W Kanpuud. [lonstue 00
MHIUKATOPaX U KAaYE€CTBEHHBIX PEAKIUIX.

Kucnotel, ux cocraB u Ha3zBanus. Kiaccudukamus xucior. IlpencraBurenu
KHUCIIOT: cepHasi, coisiHasi, a3oTHas. [loHsTue o mkame kuciaoTHocTu (mkana pH).
M3MeHeHne OKpacku MHANKATOPOB.

Conu Kak MNPOM3BOJHBIE KHCIOT M OCHOBAHMM, HMX COCTaB W Ha3BaHMS.
PactBopuMocTs coneit B Bome. [IpeacraBurenu coiieid: XJOpuj HaTpus, KapOoOHAT U
docdat KambIus.

AMOpdHBIE U KPUCTATUTMYECKUE BEIIECTRA.

MeXMONEKYIIpHbIE  B3aUMOAECHCTBHS. THIBI  KPHUCTAJUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAJUIMUYECKUX PEIIETOK.

Yuctele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U Fa3000pa3HbIX CMECEH.
CpoiicTBa 4MCTBIX BemlecTB M cMeced. Mx cocraB. MaccoBass U oObeMHas AOJH
KOMITOHEHTA CMeCH. PacdeTsl, CBA3aHHBIE C UCIIOIB30BAHUEM ITOHATHUS «I0IIS».
JdemoncTpamun. OOpa3npl OKCHIOB, KHCIOT, OCHOBaHMM H coieil. Mogenu
KPUCTAJUIMYECKUX PEIIETOK XJOpUAa HaTpus, ainmasza, okcuaa yriaepona (IV).
KucioTHO-IIIEN0YHbIE MHAMKATOPBI, U3MEHEHHE HX OKPacKh B PA3IMYHBIX Cpeaax.
YHuBepcanpHbI UHANKATOP U U3MEHEHHE €r0 OKpPacKy B pa3iM4YHbIX cpenax. lkama
pH.

JlaGopaTopHbie onbIThl. O3HAKOMJICHHE CO CBOMICTBaMHM ammuaka. Omnpenenenue pH
pPacTBOpPOB KHUCIOTHI, IIea0o4d U BoAbl. Omnpenenenue pH numMoHHOro M sI0J0YHOTO
COKOB Ha cpe3e IonoB. O3HAKOMIIEHHE C KOJUIEKIUEN coiieid.O3HaKOMIIEHUE C
KOJUICKIIUEN BEIIECTB C PAa3HbIM THUIIOM KPUCTAJUIMYECKON pemeTrku. M3rororienue
MoJiesIel KpUCTaJUIMUECKUX pereTok. O3HakoMJIeHUE ¢ 00pa3lioM TOPHOM MOPO/IbI.
IIpakTuyeckue padoTsl 2. [IpuroroBaeHue pacTBopa caxapa U pacdeT ero MacCoBOM
JI0JIA B PacTBOpE

Tema 4. U3MeHeHus1, NPOUCXOAsIIIIME C BelleCTBAMU

[TonsATHE SBIIEHNUI, CBA3aHHBIX C U3MEHEHUSAMH, TPOUCXOISIINMU C BEILIECTBOM.

SIBneHus, CBSI3aHHBIE C U3MEHEHHEM KPUCTAIIMYECKOTO CTPOEHUS BELIECTBA NPU
MOCTOSIHHOM €ro coctaBe, — (u3nueckue siBieHus. Ousnyeckue SBICHUS B XUMHU:
JUCTUIUIALINS, KPUCTAIIU3ALIMS, BbIIapUBAaHUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHHUE U
LHEHTPU(PYTUPOBAHUE.

SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTABA BEUIECTBA, — XMUMHUYECKHUE PEAKIIUU.
[Ipu3HaKy U yCIIOBUS MPOTEKAHNUSI XUMUUECKUX PEAKLUi. BoliesieHne TemioTsl U CBETa
— peakiuu ropenus. [Touarue 06 3K30 - U SHAOTEPMUUYECKUX PEAKIUAX.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUUYECKUE YPAaBHEHUS. 3HAUEHUE NHIEKCOB
U k03P urentoB. CocTaBiieHne ypaBHEHU XUMUYECKUX PEAKIIHIA.

Pacuetsl 1o xumuuyeckuMm ypaBHEHUsAM. PemeHune 3agady Ha HaxOXKIACHHE
KOJIMYECTBA, MacChl WM 00BbEMA MPOJIYKTa PEAKLIUU 110 KOJIUYECTBY, MACCE UM 00BEMY
MCXOJIHOTO BelecTBa. PacyeTsl ¢ HCIOJIB30BAHUEM MOHATHUS «IOJIsH», KOTJIa HCXOAHOE



BEIIECTBO JaHO B BHUJE pPacTBOpa C 3aJaHHOW MACCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA WJIU CONECPKUT OMPEAECIEHHYIO JOJII0 TPUMECEH.

Peakunn pasnoxenus. IlpencraBieHre O CKOPOCTH XHMHYECKHUX PpEaKLUU.
Karanusaropsl. ®epmentel.  Peaknum  coenunenua.  Karamutnueckue — m
HEKATAJIMTUYECKUE peakIuu, oOpaTUMble U HeoOpaTHUMble peakiuu. Peakuuu
3aMeleHus. Psj akTUBHOCTM METaIOB, €r0 MCIOJIb30BAHUE IS MPOTHO3UPOBAHUSA
BO3MOYKHOCTH TMPOTEKAHUS PEAKUUH MEXAYy METaUlaMd M KHUCJIOTaMH, PEaKIuil
BBITECHEHUSI OJHUX METAJJIOB M3 PACTBOPOB MX COJIEW APYrUMHU MeTauiamu. Peakuuun
oOMeHa. Peakiiuu HeliTpanu3anuu. Y cIoBUS MPOTEKAaHUS peakiii oOMeHa B pacTBOpax
JI0 KOHIIA.

THUIIBI XUMUYECKUX PEAKLINNA HA PUMEPE CBOMCTB BOABL. Peakuus pa3noxeHus —
NIEKTPOJU3 BOAbl. Peakunu COEIWHEHHs — B3aUMOJEHCTBUE BOJbI C OKCHUAAMHU
METAJJIOB M HEMETAJUJIOB. Y CIIOBUE B3aMMOJIEVCTBUSI OKCUAOB METANIOB U HEMETAIIOB
¢ Bonou. IloHsTne «ruapokcuabpy. Peakuuu 3amMenieHus — B3aUMOJICUCTBUE BOJBI C
MeTtauiamu. Peakium oOMeHa — THIpOJI3 BEIIECTB.

JdemoncTpanuu. Ilpumepsl Qusnyeckux sBICHUUN: a) IUIaBleHWe napaduHa; 0)
BO3TOHKa HMOAAa WM OEH30MHOW KHUCJIOTHI; B) PACTBOPEHHE OKPAIIECHHBIX COJIEH; T)
mup¢y3uss AYMMCTBIX BEUIECTB C TOpsIIEd JaMIOYKU HakanuBaHud. [Ipumepsl
XUMHUYECKUX SIBJICHUM: a) ropeHue marHus, ¢ocdopa; 0) B3auMOACHCTBHE COJISTHOU
KUCJIOTBI C MpamMOpoOM WM MenoM; B) mnoiydeHue ruapokcuaa Mmemu (II); r)
pPacTBOPEHHE MOTYYEHHOTO THAPOKCHIA B KUCIOTaX; 1) B3aUMOJEHCTBUE OKCHUIA MEU
(1) ¢ cepHoif KHCIOTOW TIPU HATPEBAHUY; €) Pa3JIOKEHHE IEpMaHTaHaTa KaJHs; iK)
pa3iioKeHHe MEePOKCHIa BOAOPO/Ia C TOMOIIBIO TMOKCH]Ia MApPTaHIla U KaTalla3bl
KapTo(dens Wik MOPKOBH; 3)

B3aMMO/IeiCTBHE pa30aBIeHHBIX KHCIOT C METaJIaMH.

IMpakTnueckue padornl 3. [IpU3HaAKN XUMUYECKUX PEAKIUH.

KourpouabHas padora 3 no teme: «/3mMeHeHNs1, NPOUCXOASAIIUE C BEILIECTBAMI

Tema S. Pacreopenue. PacrBopbl. CBoiicTBa PpacTBOPOB 3JIEKTPOJIHMTOB

PactBopenue kak ¢puznko-xuMuueckuii npouecc. [londarue o rugpartax u
Kpuctamoruaparax. PactBopumoctb. KpuBble  pacTBOPUMOCTH  Kak  MOJENb
3aBUCUMOCTH PACTBOPUMOCTH TBEPJbIX BEIIECTB OT TeMIEpaTypbl. HachllieHHEIE,
HEHACBIIICHHBIE YW TIEPECHIIICHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JIsi MPUPOABI U
CEJIbCKOTO XO351CTBA.

[ToHsiTHE 00 BAEKTPOTUTUUECKON JUCCOLMAIIMN. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
MexaHn3M IuCCOLMAaNMi DJIEKTPOJIUTOB € PA3JIMYHBIM XapakTepoM CBs3hu. CTeneHb
ANEKTPOIUTHYECKOHN nucconuannu. CUIIbHBIE U CJIa0bIe AJIEKTPOJIUTHI.

OCHOBHBIEC TOJIOKEHUSI TEOPUM IJIEKTPOJUTHYECKOW auccounanuu. oHHbIE
ypaBHeHUs peakiuid. Peakiium oOMeHa, uaymme 10 KOHIIA.

Knaccudukaiyst HOHOB U MX CBOWCTBA.

Kucnotel, nx knaccudukamus. Jlucconmanusi KUCIOT W HMX CBOWCTBA B CBETE
TEOPUM BJIEKTPOJUTUYECKON JuccolManvu. MOJIEKyIsipHbIE W HWOHHBIE ypaBHEHUSA
peakumii. B3auMoneWCcTBHE KHUCIOT C METaulaMH. ODJIEKTPOXUMHYECKUH  psil
HanpsHDKEHUU METAIUIOB. B3auMOIeiCTBUE KUCIOT C OKCHIAMU METAJUIOB.
B3aumopencTBue  KUCIOT € OCHOBaHUSIMU —peakuuss ~ HEUTpaIu3aluH.



B3aumoneiictBue KucioT ¢ coisimMu. VMcmonb3zoBaHue TaOIMIBI PacTBOPUMOCTH ISt
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamnus. Juccomnuaius OCHOBaHUIN U UX CBOMCTBA B CBETE
TEOPUH JJICKTPOJUTUYECKOM JHCCONManuu. B3auMoaencTBue OCHOBAHUM C COJIAMM.
Hcnonb3oBanue TabJIUIBI pACTBOPUMOCTH JIJIsl XaPAKTEPUCTUKA XUMUYECKUX CBOMCTB
OCHOBaHUU. B3auMojencTBue menodeit ¢ OKCuaaMyu HEMETAIUIOB.

Conu, ux pamcconyanus M CBOWCTBA B CBETE€ TEOPUU AIIEKTPOJIUTHUYECKON
aucconyanui. B3aumonencTBue cojield ¢ MeTallaMU, OCOOEHHOCTH ATHUX PEaKIUU.
B3anmopeiictBue coseir ¢ cossimu. Mcnonb3oBaHWE TaONMIBI PACTBOPUMOCTH IS
XapaKTePUCTUKA XUMUUECKUX CBOMCTB COJIEH.

O6o0611eHne cBeIeHU 00 OKCHIaX, UX KiacCU(pUKAIIMU U CBOMCTBAX.

['eneTnueckue psapl MeTaila U HeMeTauia. [ eHeTnueckas CBsI3b MEXIY KilaccaMu
HEOPTaHUYECKUX BEILIECTB.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OnpeneneHue CTENEHEH OKHUCICHMS U1l DJIEMEHTOB, OOpa3yIoluX BEIIeCTBa
pa3HBIX KiaccoB. Peakiny MOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC
peakuuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTaHOBIIEHHE. COCTaBIICHHE
YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM METOJOM 3JIEKTPOHHOTO
OasnaHca.

CBoiiCTBa NPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIJIOB, KUCJIOT U COJIEN B CBETE

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Jdemoncrpanun. B3anmojelicTBue pacTBOPOB XJIOpHAAa HATpuUsi U HUTpaTa cepedpa.
[TonmydyeHre HEpacTBOPMMOIO THAPOKCHJA W B3aUMOJICMCTBHE €r0 C KHUCJIOTAMHU.
B3aumoneiicTBue KHCIOT C OCHOBaHHMSIMH. B3amMojencTBHe KHCIOT C OKCHIaAMH
MeTaIoB. B3anMoeiicTBre KHCIOT ¢ MeTaiIaMu. B3anMojieiicTBie KHMCIOT C COJISIMH.
BzanMmopeiicTBue meiodeil ¢ KHcIOTaMH. B3amMmonelcTBHe IIEaoYed C OKCHIaMU
HEMETaAUIOB. B3ammoneictBue menodeid ¢ coimsiMu. llomydeHue U CBOMCTBaA

HEPACTBOPUMBIX OCHOBaHMU. B3amMoaelcTBHE OCHOBHBIX OKCHAOB C KHCIOTAMHU.

B3aumoneiictBue OCHOBHBIX OKCHIIOB ¢ Bogou. B3anMoencTBre KMCIOTHBIX OKCHUIOB C
IIeJI0YaMHU.

IIpakTuyeckue padorbl 4. VYCiOBHS TEUYCHHS XUMHUYECKUX PEAKIUA MEXIY
pacTBOpaMH JIEKTPOIUTOB /10 KOHIIA.

5. PenieHue skcriepuMeHTAIBHBIX 3a/1a4.

IIpome:kyTouHas cTaHAAPTU3MPOBaHHAs padoTa3a Kypc XumMum 8 kiacca

Xumusda 9 kJacc.

BBenenune. OOmiasi XapakTepUCTHKA XHUMHYECKHX JJIEMEHTOB H XHUMHYECKHX
peakuuii. Ilepuoanueckmii 3akoH u Ilepuogmueckasi cucreMa XHMHYECKHUX
jemenToB /1. U. MenaesieeBa

XapaKkTepUCTUKA 3JJIEMEHTA MO €ro mnoJjioxkeHuto B Ilepuognueckoit cucreme
xuMudeckux 31eMeHToB JI. 1. MenneneeBa. CBOMCTBA OKCHAOB, KUCJIOT, OCHOBAHUM U
COJIeM B CBETE TEOPUM DJIEKTPOJUTHUYECKOM JTUCCOUMAUMU W  OKHUCJICHUS -
BOCCTAHOBJICHHS.



[lonssiTue o mepexoAHbIXx »diaeMeHTax. AMdoTepHOCTh. ['eHeTHMUeckuil psan
NIEPEXOAHOTO JIEMEHTA.

[Tepnonnueckuit 3akoH u llepruoauueckas cucrema XuMHU4ecKux 3siemMeHToB /1. 1.
Menneneena.

XUMHUYECKasi OpPraHM3alusl KUBOM M HEKUBOM INMPUPOABI. XUMHUYECKUM COCTaB
AJlpa, MAHTUU U 3€MHOM KOpbl. XUMUYECKUE DJIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTBHI.

O0o001eHNEe CBEIEHUN O XUMHYECKHX peakuuax. Kiaccupukanus XUMHYECKUX
peakuuii Mo pa3JIuyHbIM MPU3HAKAM: «YUCJIO U COCTAB PEArUPYIOIINX U 00pa3yOIUXCs
BELIECTB», «TEIUIOBON 3((EKT», «HAIpPABICHUE», «MU3MEHEHHE CTEIEHEW OKUCIIEHUS
AJIEMEHTOB, OOpa3yIOUINX pearupyromme BeHIecTBa», «da3a», «UCIOIb30BaHHE
Karanusaropa». [loHATHE 0 CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIAUAIOIME HA
CKOpPOCTh XuMHueckux peakuuid. Karammzatoper u  karamm3. WHruburtopsl.
AHTHOKCHJIaHTHI.

JdemoncTpanun. Paznuunbie dopmbl Tabmunsl JI. M.MenaeneeBa. Mojenn aToMoB
AJIIEMEHTOB 1-TO nepuonoB. Mojenb CTpOeHHs] 3€MHOro mapa (IONEepedHbId pa3pes).
3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKUHU OT MPUPOJBI PEArnpyrOIIUMX BELIECTB.
3aBUCHUMOCTh CKOPOCTM XUMHYECKOM pPEaKkUMU OT KOHUEHTPALMM pPEarupyromnx
BEIECTB.  3aBUCHUMOCTh  CKOPOCTH  XMMHUYECKOM  peakuMd  OT  IUIOLIAJIU
CONPUKOCHOBEHHMSI PEarupyIOIIKX BEUIECTB («KUISIIUI CIION).

JlabopaTopubie onbiThl 1. [lonmyueHue ruapokcuaa IMHKA W HCCIEIOBAHUE €ro
CBOMCTB. 2. MognenmupoBanne mnocTpoeHus: llepmoandeckor CUCTEMBI XMUMHUYECKHX
sanemeHToB [l. U.MeHaeneeBa

CraproBasi cTaHIAPTU3HPOBaHHAs padoTa

Tema 1. MeTasuibl

[Tonoxenne meraiioB B Ilepuoanueckon cucreMe xumMudeckux sneMeHTos 1. U.
MenneneeBa. Metaunueckass KpUCTAUIMYECKassh pEIIETKA W METaUIM4ecKas
xuMuueckas cBsizb. O0mme dusnueckue cBoricTBa MeTtayioB. CruiaBbl, X CBOMCTBA U
3HaueHUE. XMMHUYECKHUE CBOMCTBA METAJIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX
MTOJIOKEHHUSI B DIIEKTPOXUMHUYECKOM Py HAINIPSYKEHUM METAJUIOB.

Koppo3ust MetannoB u crnocodsl 60pb0Obl ¢ Hel. Metamisl B npupoje. OOmue
CIOCOOBI MX TTOJTYYCHHUS.

OO0masi xapakTepuCTHKA IIEJOYHBIX MeTaI0B. Metamisl B npupoae. OOiue
cnocoObl ux mnonyueHus. Crpoenue aromoB. lllenoynble MeTamnsl — MPOCThIE
BellleCTBA. BakHeHme COEIMHEHMS IIENOYHBIX METAJIIOB — OKCHJIBI, TUAPOKCUABI U
coyid (XJOpuAbl, KapOOHAThl, Cynb(aThl, HUTPATHI), UX CBOWCTBA W IMPUMEHEHUE B
HapoaHOM Xxo3siicTBe. KanuitHeie ynoopeHus.

O0mas xapakrepucTHMKa 3JIeMEHTOB TIiaBHOM moarpynnsl II rpynmsbi.
Crpoenue aroMoB. lllenoyHo3eMeNbHbIE METAIIIBI — MPOCTHIE BellecTBa. BaxHelue
COEIMHEHHMS IIEJIOYHO3EMENIBHBIX METANIOB — OKCHJABI, THAPOKCUIBI H COJHU
(xJopuabl, KapOOHATHI, HUTPATHI, CyJb(aThl, GocdaThl), X CBOMCTBA U MPUMEHEHHE B
HapOJHOM XO3s5HCTBE.



Amomunuii. CtpoeHue atoma, (PU3MUECKHE U XMMHUYECKHE CBOMCTBA IPOCTOrO
BeniecTBa. CoeTMHEHUS aTFOMUHUS — OKCUJ U THJIPOKCHJI, UX aM(pOTEPHBIN XapakTep.
Baxuenmue conu anmtoMuHus. [[puMeHeHne antOMUHUSA U €r0 COCTMHEHUM.

Keaezo. CrtpoeHue aroma, (QU3MYECKHE M XUMHYECKHE CBOMCTBA MPOCTOIO
BemecTBa. ['enernueckue psanel Fe2+ u Fe3+. Baxueilmne conu xkene3a. 3HaueHHUE
JKeJe3a U €ro COeIMHEHUI ISl IPUPOIbl M HAPOAHOTO XO34KCTBA.

JemoncTpanmuu. OO0pa3ipl IIETOYHBIX U IIETOYHO3EMENbHBIX MeTasioB. O0pasibl
CIUIaBOB. B3amMopelcTBHE pAacTBOPOB KHUCIOT WM cojed ¢ Mmertamiamu. [lomydenue
TUAPOKCUIA AIIOMUHMS M HCCIECIOBAHHME €r0 CBOWMCTB. B3amMonencTBHE kenme3a ¢
constHOM kucnmoToi. Ilomydenme rumapokcumoB xeneza (II) m (III) u m3ydenwme wux
CBOMCTB.

IIpakTuyeckune padorpl. 1. OcyliecTBIEHHE LETIOYKA XUMUYECKUX MPEBPAIICHHM. 2.
[losyyeHne M CBOMCTBA COCNMHEHMM METAJUIOB. 3. PemeHue 3KCIepuMEHTaIbHBIX
3a/1a4 Ha pPaclO3HABAaHUE U IOJyYCHHE COCAMHEHUN METAJLIOB.

KonTpoubHnasi padora Nel no teme: MeTtamib

Tema 3. HemeraJiinbl

OO6mas xapakTepucTUKa HEMETaJUIOB: MojoxkeHue B Ilepuoamyeckoit cucreme
XxuMHYecKkuX 3jemMeHToB [l. I.MeHpeneena,

OCOOEHHOCTH CTPOEHHUS aTOMOB, JJIEKTpooTpuiaTteabHocTh (D0) Kak Mepa
«HeMeTaIMYHoCcThY, psan D0. Kpucramimiyeckoe CTpOCHUE HEMETAIIOB — IMPOCTHIX
BemecTB. Asuorponusa. ®dusnueckue CcBOWCTBa HeMeTauioB. OTHOCUTEIBHOCTH
MOHATUN «METAILD» U «HEMETAJLI.

Boagopoa. Ilomoxenue Bomopoma B Ilepronndecko CHCTEME XUMHYECKUX
sanementoB J[. M. MenneneeBa. CtpoeHne atomMa HU MOJEKylbl. DuU3WYEecKue U
XUMHYECKUE CBOWCTBA BOAOPO/A, €r0 MOJIYyUYEHUE U IIPUMEHEHUE.

Boaa. Crpoenne Monekynbl. BogopoaHas xumuueckas CBsizb. DU3HUECKUE
CBOMCTBA BOJIbl. AHOMAJIUM CBOMCTB BOJIbI. [ napodusibabie U TUAPO(GOOHBIE BEIIECTRA.
Xumuyeckne cBoiicTBa BoAbl. KpyroBopor Boawl B npupozae. Bomoouncrtka. Aspanus
BoAbl. beiTOBBIE (QuibTphl. MuHepanbHble BOAbl. JHUCTUUIMpOBaHHAs BoOjAa, €€
MOJIy4€HUE U IPUMEHEHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue atomoB. [IpocTeie BemiecTBa u
OCHOBHBIE COEIMHEHMS TaJIOTeHOB, UX CBoMcTBA. KpaTkue cBeneHus o xjope, Opome,
drope u noxe. [IpuMeHeHre rajJOreHOB U UX COSAMHEHUM B HAPOIHOM XO3SHMCTBE.

Cepa. CtpoeHue aroma, ayuIOTpOIHs, CBOMCTBA M TPUMEHEHUE POMOMUYECKOU
cepol. Okcuabl cepwl (IV) u (VI), ux nomydenue, coiictBa u npumeHeHue. CepHas
KHMCJIOTa U €€ COJIM, UX IPUMEHECHHE B HAPOJHOM XO03siicTBe. [Ipon3BOICTBO CepHOU
KHUCJIOTHI.

A3ot1. CTpoeHHe atoMa U MOJIEKYJbl, CBOMCTBAa MPOCTOr0 BeHIECTBAa. AMMUAK,
CTPOEHHE, CBOWCTBA, MOJy4YeHHE W npuMeHeHue. Coau aMMOHUS, MX CBOWMCTBA U
npuMenenue. Okcuasbl azota (II) u (IV). A3otHas kucnoTa, ee CBOMCTBA U NPUMEHEHHUE.
HuTpaTsl 1 HUTPUTHL, TPOOJIEMa UX COAEPKAHUS B CEIbCKOXO3SIICTBEHHON MPOAYKIIUH.
A3OTHBIE y10OpeHusl.



®ocdop. CtpoeHue aroma, alIOTPONUs, CBOMCTBA Oenoro u kpacHoro docdopa,
ux npumeHeHue. OcHOBHbIE coenuHeHus: okcunl dochopa (V) u oprodochopHas
kucioTa, pocdarel. DocdopHbie ya1oOpeHUsI.

Yraepoa. CtpoeHue aToma, aIOTpONuUsi, CBOMCTBA MOAU(UKAINI, TPUMEHEHHE.
Oxcunpl yrnepoaa (II) u (IV), ux cBoticTBa u nmpuMeHnenne. KapOoHaTsl: KaiblIuT, cOAa,
IOTall, X 3HAYEHUE B IPUPOJE U )KU3HH YEIIOBEKA.

Kpemunii. CtpoeHne aroMa, KpHUCTAUIMYECKUNM KpPEMHHUM, €ro CBOWCTBA H
npumeHenue. Okcupa kpemHus (IV), ero npuponssle pa3zHOBUIHOCTH. CHIIMKATBHI.
3HaYeHUE COCJAMHEHUNW KpPEMHHS B JKUBOM U HexuBoW mnpupojge. I[lonstue o
CUJIMKATHOMN MPOMBIIIJIEHHOCTH.
demoncrpanun. [lonydeHnne u pacnosHaBanue Bogopoaa. KauectBeHHas peakuus Ha
rajJoreHu/I-uOHbL.. B3auMoaelcTBrE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEBIO.
JlabGopaTopHble onbIThI. O3HAKOMIIEHHE C COCTaBOM MUHEpalbHOM BOJIbI. CBOMCTBA
pazbaBiIeHHON cepHOM KUCIOTHI. M3ydueHue cBolcTB aMMuaka. Pacno3naBanue cosieit
amMmoHus. ['openue ¢pocdopa Ha Bozxyxe U B kucinopoze. PacrioznaBanue gpocdaros.
['openue yris B kuciopoje. [lepexon kapOoHATOB B TUAPOKAPOOHATHI.

IIpakTuyeckue padorbl. 4. PemieHne >3KCHEpUMEHTANBHBIX 3alad IO TeMe
«Iloarpymnmna kucnopona». 5. [lonydyenue, cobupanue u pacrio3HaBaHUE ra30B.
Tekywmasi qMarHocTu4eckasi padora

KounrpoasHas padora Ne2 no reme: Hemeramns»

Tema 5. O0001mIeHNe 3HAHUI 110 XMMHUH 32 KYPC OCHOBHOM mKOJbIL. [loaroroBka k
rocyiapcreeHHoi urorosoii arrecrauuu ('MA)

[lepnogmuecknit 3akoH n Ilepmogmyeckass cucTeMa XUMHUYECKHX JJIEMEHTOB /.
N.MenneneeBa. Dusznyeckuil CMBICIT IOPSAAKOBOIO HOMEpA DJIEMEHTa, HOMEPOB
Nepuojla M TIpynnbl. 3aKOHOMEPHOCTM H3MEHEHUs CBOMCTB 3JEMEHTOB W HX
COCAMHEHUN B NEPUOJAX M TPYIIAX B CBETE MNPEACTABICHUNM O CTPOCHHH aTOMOB
3neMeHTOB. 3HaueHue [lepuoanyeckoro 3akoHa.

Buapl XMMUYECKUX CBSI3€M M THUIBI KPUCTAIUIMYECKHUX PELIETOK. B3anMoOCBs3b
CTPOECHHUS U CBOMCTB BEIIECTB.

Knaccudukanys XMMHUUYECKHX peakIuil MO pPa3jINYHbIM MpU3HAKAM (YUCIIO U
COCTaB PEAarupyrouMx U 00pa3yloUIMXcs BEIIECTB; HaJWMuMe TpaHMIbl pasjena ¢as;
TEIIoOBOM A(QeKT; H3MEeHEeHue CTeneHEeHd OKHUCIEHHUs AaTOMOB; HCIOJIb30BaHUE
KaTtaqu3aTtopa; HampasiieHue mnpoTekanus). CKOpocTh XUMHYECKHMX pEeakuuid u
daktopel, Bausiomue Ha Hee. OOpPaTUMOCTh XMUMHYECKHUX PEAKIUWA € CIOCOOBI
CMEILEHNS XMMUYECKOTO PABHOBECHS.

[IpocTeie 1 cHOXHBIE BemecTBa. MeTaulbl U HEMETAJUIbl. | eHeThuecKue psiabl
MeTajuia, HeMeTalljla U MepexoHoro meramia. OKCHabl U THAPOKCUABI (OCHOBaHUS,
KHUCIIOTBI, aMQOTepHble THAPOKCUIBI), conu. VX cocTtaB, kiaccuukauus v oOume
XUMHUUYECKUE CBOKMCTBA B CBETE TEOPHUH DIICKTPOJIUTUYECKON TUCCOLIMALUN.

HNrorosasi qmarocruyeckasipadoraza Kypc xumuu 9 kiacca



TemaTuyeckoe NJIAHUPOBAHHE € YKA3aHNEM KOJIUYECTBA YacCoB,
OTBOJAMMBIX Ha OCBOCHHE KAKI0H TEMBbI

Xumus 8 Kiacce

No Tembl Konnu.
/1 yac.
BBenenune 6
1 IIpeamer xumuu. BemnecTna. 1
2 IIpeBpaiienue BemecTs. Pojib XUMUU B )KU3HM YEJIOBEKA. 1
3 Ilpakmuueckas padoma MNel. Ilpasuna Th. I[lpuémul obpawenus c 1
HazpesamenbHblMU npubopamu u 1adopamopHvim 000py008aHUEM.
4 3HaKM XUMUYCCKUX AeMeHToB. Taonwuia J[.M.Menneneena. 1
5 Xumuaeckue hopmyibl. OTHOCUTEIBHBIE AaTOMHAsI 1 MOJICKYJISIpHAsI MAacCHhI. 1
6 CraproBasi TMarHOCTHKA 1
Tema 1. ATOMBI XUMHUY€ECKHUX IJIEMEHTOB. 9
7 OCHOBHBIE CBEJIEHUS O CTPOCHUU aTOMOB. 1
8 W3oTtomel. 1
9 CTtpoeHue 2JIEKTPOHHBIX 000J0YEK aTOMOB. 1
10 | Ilepmogmueckas cuctema xumMudeckux snemMentoB /I.M1.MenneneeBa u ctpoeHne 1
aToma.
11 HMonHas xumMmu4eckas CBs3b. 1
12 KoBasieHTHast XuMHUYeCKas CBS3b. 1
13 MeTtamdeckasi XMMUYIecKasi CBSI3b. 1
14 O606menue 1mo TeMe 1. « ATOMbI XUMUYECKUX DJIEMEHTOBY 1
15 KonTponbnas pabota Nol « ATOMBI XUMHUYECKHX DJIEMEHTOBY 1
Tema 2. IIpocThlie BemecTBa 5
16 | IIpocThie BemecTBa — METaJLIBI. 1
17 [IpocThle BelecTBa — HEMETALIBI. 1
18 KonunuecTBo BemectBa. MosipHast macca. 1
19 MostsipHbIl 00BbEM Ta30B. 1
20 | Pemenwue 3amau. 1
Tema 3. CoeiHeHUs1 XUMHYECKHX )JIEMEHTOB 14
21 CteneHb OKUCIICHUS. 1
22 OKCHOEBL. 1
23 OcHoBaHWsI. 1
24 Kucnortsi. 1
25 Coun. 1
26 Baxabie cosm 11 4enmoBeka 1
27 | Pemenue 3anau. 1
28 | Kpucrananueckue pemeéTKy. 1
29 UncTeie BemecTBa U CMECH. 1
30 MaccoBas 1 00bEMHAs O KOMIIOHEHTOB B CMECH. 1
31 Pemenwe 3amad. 1
32 Texymas 1maraoctuyeckasi pabora 1
33 Ilpakmuueckan pavoma No 2. Ouucmka 3a2psA3HeHHOU NOBAPEHHOU CONU 1
34 | IIpakmuueckas paboma Ne 3.1 Ipucomosnerue pacmeopos ¢ 3a0aHHOU MACCOBOT 1
doJell sewecmada
Tema 4. I3meHeHus1, npoucxoasilme ¢ BenecTBaMu 12
35 dusnuecKue SIBJICHUS. 1




36 | XuMHUeCKHE peaKInu. 1
37 | IIpakmuueckas padoma No4. [Ipusnaxu xumuyeckux peakyuii. 1
38 | XuMuueckue ypaBHCHHSI. 1
39 | Peakmuu pa3nokeHus.
40 | Peaknuu coemuHeHMS. 1
41 | Peakuuu 3aMerieHus. 1
42 | Peakuuu oOMeHa. 1
43 | PacuéTpl MO0 XUMHUYECKUM YPABHEHUSIM. 1
44 | Pemenue 3amay 1
45 | O6Go01eHne 3HaHUH 10 TEME. 1
46 | KonrponbHas pabora Ne 3: «M3MeHEeHHsI, TPOUCXOJISIIINE C BEIICCTBAMI) 1
Tema Ne 5. PactBopenue. PactBopbl. CBONCTBa pACTBOPOB 3JICKTPOJHUTOB 18
47 | PactBopeHue. PacTBOpUMOCTH BELIECTB B BOJIE. 1
48 | DieKTpoauTHYECKas JUCCOIHAITUS 1
49 | OcHoBHbIe nosoxxeHus: TO/I. 1
50 | MoHHbIe ypaBHEHUS 1
51 | Ilpakxmuueckas paboma Ne5. Peaxyuu uonno2o oomena. 1
52 | Kucnotsl B ceete TOJl. Knaccudukarusi. 1
53 | Kucnotsl, ux cBoiicTBa 1
54 | OcnoBanus B ceete TOJl. Knaccudukarusi. 1
55 | OcHoBanus, UX CBOMCTBA. 1
56 | Okcupl, MX KIacCH(pUKAIIHSL. 1
57 | Oxcuael, ©X CBOMCTBA 1
58 [ Comu B cBete TOJI. Knnaccudukanms u cBolicTBa. 1
59 | Coumnn, ux cBoiicTBa. 1
60 [ I'eneTnueckas cBA3b MEXYy KJIaCCAMU HEOPTaHUYECKUX BEIECTB. 1
61 [ OcymecTBinenue npeBpamnieHu. 1
62 | Ilpakmuueckas paboma Ne6. Pewiernue sxcnepumeHmanbHulx 3a0a4 no meme 1
«OcHoBHbIe KNACCHl HeOP2AHUYECKUX COCOUHEHULLY
63 [ O6oOmenue 3HaHMI 11O TEME 6. 1
64 | IIpome:kyTouHasi CTAHAAPTH3HPOBAHHAs padoTa 1
Tema 6. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 3
65 | OkHCIUTEIBHO-BOCCTAHOBUTEIHHBIC PEAKITUH. 1
66 | CocraBnenue ypaBHenuii OBP. 1
67 | CocraBnenue ypaBHeHuit OBP mMeTo10M 3y1eKTpoHHOr0 6anaHca. 1
IloBTOpeHue. S
68 [ Ilepumonmyeckas Tabnuia XUMHIECKHUX dJIeMeHTOB. CTpOCHHE aTOMA. 1
69 [ I'eneTmueckas CBS3b MKy KJIACCAMU COCTMHCHHIA. 1
70 | Pemenne 3amau 1
71 | XuMHuecKHil KaJei 0CKOoI 1
72 | O6o0menne U cucTeMaTu3alys 3HaHUH 110 Kypey 8 Kiacca, peleHne pacyeTHbBIX 1
3ajad.
Xumus 9 kiaace
Ne Tema K-Bo
9acoB
IToBTOpEHHE OCHOBHBIX BOIIPOCOB KYpca XMMHUHM 8 Ki1acca U BBeleHHe B Kypc 9 4

KRJIacca




1 XapakTepUCTUKa XMMUYECKOT0 3JIEMEHTA 110 €T0 NO0JIOKEHUIO B [Ieproanueckoit 1
cucteme JI.M1.Menpemneena.
2 XapakTeprucTUKa XMMHUYECKOTO 3JIEMEHTA 110 KUCIOTHO-OCHOBHBIM CBOMCTBAM 1
o0pa3yeMbIX UM coeTMHEHUN. AM(OTEPHBIC OKCHUJIBI U THIPOKCHIBI.
3 [Mepuoanyaeckwnii 3axoH u [lepuoanueckas cucTeMa XUMHUIECKIX JIIEMEHTOB 1
J.M.Menneneena.
4 CraproBas cTaHIApPTH3HPOBaHHAas padoTa 1
MeTaJiibl 20
5 Bexk mennbiiil, OpoH30BbIi, jKene3nbii. [ lonoxenue metamwioB B [lepuoanueckoii cucreme 1
J.M.Menneneena.
6 dusnyecKre CBOMCTBA METAJIIOB. 1
7 CnnaBsl. 1
8 XUMHYECKUE CBOMCTBA METAJUIOB. Psiji akTHBHOCTH METAJLIOB. 1
9 Pemenue 3agau u ynpaxxueHui « XMMHYECKHUE CBOMCTBA METAIIJIOBY 1
10 [ Ilomyuenue mMeTasios. 1
11 | Koppo3usi meTayios. 1
12 | [1/pNel «IlomydeHue u cBOWCTBAa COETUHEHUI METALIIOBY. 1
13 | [llenoynbie MeTAILIBL. 1
14 | CoepuiHeHUS MICIOYHBIX METAJIIOB.
15 | bepwinuii, Marauii ¥ MeI04HO3EMEIbHBIE METAILIIBL. 1
16 | CoeanHeHus MIEI0YHO3EMETbHBIX METALIOB. JKeCTKOCTh BOJBI.
17 | AmroMuHMIA. 1
18 | CoenuneHus arOMUHUS.
19 [ XKene3o. 1
20 | Coenunenus xeesa.
21 | [I/pNe2 «OcymiecTBiaeHHE ETOYKH XUMUYECKUX MTPEBPALICHHID. 1
22 | I1/pNe3 «DxcnepuMeHTalIbHbIE 337]a41 IO PACTIO3HABAHUIO U MOJIYYEHUIO BELIECTBY. 1
23 | Pemenwue 3amay u ynpaxxaenuii. O000IICHIE U CUCTEMATH3AIMS 3HAHHIA 110 TeMe 1
«MeTrambiy.
24 | KonrponbHas pabotaNel «MeTayuibiy. 1
HemeTasibl 23
25 | Hemerayuiel: aToMbl U poCThIe BemecTBa. Kuciaopo, 030H, BO3AYX. 1
26 | XuMHYeCcKHUe SIIEMEHTHI B KJIETKaX KUBBIX OPTraHU3MOB. 1
27 | Bomopon. 1
28 | l'ayorensl. 1
29 | Coenunenwue rayoreHoB. [lonydeHne raloreHoB. buomornyeckoe 3HaUCHUE U 1
MIPUMEHEHHE TaJIOTEHOB M UX COSAMHEHUI.
30 | Tekymiasi AMarHoCcTHYECKasi padoTa 1
31 | Kucmopon. 1
32 | Cepa. 1
33 | CoennHEHUS CEPHI. 1
34 | Pemenue 3amay u ynpaxkueHuii. O0001IeHIe U CUCTeMaTHU3aIHsl 3HAHH 110 TeMe 1
«[Toarpynma kuciopojay.
35 | II/pNe4 DxcnepumenTtanbHble 3aaun o Teme «lloarpymnma Kuciopoay. 1
36 | Azor. 1
37 | AMMuak. 1
38 | Conu aMMOHHSI. 1
39 | KucnopoHble coeiMHEHHs a30Ta. 1
40 | ®ocdop u ero coeTMHEHUS. 1
41 | Pemenue 3aga4 u ynpaxkaenuit. O60061enune u cuctemarusaiys no teme «lloarpynmsl 1




as3oTay.

42 | Yraepon. 1
43 | KucnopoaHele COeTMHEHHSI YTIIepoaa 1
44 | IT/pNe5 DkcniepuMeHTanbHBIE 3371a4M 110 TeMe «lloarpymel a3oTa u yriepozaa. 1
45 | Kpemnuii u ero coeIuHEeHHUSL. 1
46 | [T/pNe6 «Ilonyuenue, cobupanue U pacio3HaBaHHUE Ta30BY. 1
47 | KonTtpossHas paboraNe2 «Hemertamibny. 1
IlepBoHaYa/IbHBIE MPEJACTABIEHNUS] 00 OPraHUYEeCKUX BellleCTBAX. 13
48 | IIpeameT opraHM4ecKON XHUMHH. 1
49 | IlpenenbHbIE YTIIEBOAOPO/IBI. 1
50 | HenpenenbHbIe yriaeBogopOabl. DTUJIEH. 1
51 | Couptel. TpexaTOMHBINM CIIUPT — TITUIECPHH. 1
52 | lIpenenbHbIe OTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHL. CI0XKHBIE d(DUPHI. 1
53 | XKupsl. 1
54 | AMuHOKHCIOTHL. benku ux cTpykrypa, pyHKINU U IBETHBIE PEAKITHH. 1
95 | YrueBojbl. 1
56 | ITommmepsl. [lmacTMacchl U BOJIOKHA. 1
57 | IlpupoaHble HCTOYHUKH YTIIEBOJOPOJIOB M UX IPUMEHEHHUE. 1
58 | Pemenue 3ana4 u ynpakHeHHH. 1
59 | O6o0meHre U cucTeMaTr3alys 3HaHui 1o Teme: «IlepBoHavaIbHbIC MPEACTaBICHUS 00 1
OpPraHMYECKUX BEIIECTBAX).
60 | KontponbHas paboraNe3 «IlepBoHauyanbpHbIC MPEACTaBICHUS 00 OPraHHYECKUX 1
BEIIECTBAX).
O0001meHne 3HAHUH 110 XMMHHM 32 KYPC OCHOBHOM IIKOJIbI. 8
61 [ I13 u I1C xumuueckux snemenToB JI.M1.MeHieneeBa B CBETE YICHHS O CTPOCHHH aTOMa. 1
62 | Ctpoenue BemecTBa. XMMHUECKHAE PEAKITHH. 1
63 | Kimaccel xummdeckux coennaenuit B ceere TO/I. 1
64 | 'eneTnueckas cBs3b BemiecTB. O000IIEHNE U CHCTEMAaTH3alusl 3HAHUH 3a KypC XUMUH 9 1
KJacca.
65 | UToroBasi amarHocTuyeckas paboora 1
66 | UermoBek B MUpe BEIIECTB, MATEPUAIOB U XUMHUUYECKUX peakinii. X¥MUsI U 3I0POBbE. 1
68 | beiToBas XuMHUUYECKasi TPAMOTHOCTh. XUMHUS U THIIIA. 1
68 | Xummueckoe 3arps3HEHNE OKPYKAOIIEH CPeIIbl U €T0 MOoCeNCTBUe. MUHepallbHbIC 1

yI100peHusl.




