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JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

VYuyebHast nporpamma 1no XuMuu Juisd 8-9 Kj1accoB COCTaBJI€HA HA OCHOBE TpeOOBaHUIA
denepanbHOro  rOCYJapCTBEHHOTO  O0Opa30BaTENbHOIO CTaHAApPTa OCHOBHOIO  OOIIEro
0o0pa30BaHus K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHON MpOrpamMmbl, PUMEPHON
MpOrpaMMbl IO yueOHOMY MpeaMeTy «Xumus» (8-9 kiaccsl).

IIporpamma peanusyercst Ha ocHOBe uctonb3oBanus Y MK O.C.I"abpuensna:
Xumus.8,9 xmacc. ba3oBelii ypoBeHb: ydeOHUK uisi oOmeoOpaszoBaTenbHbX yupexaeHuii/ O.C.
["abpuensu. — M.: Jlpoda, 2015.

I[HosicHuTEeIbHAA 3aIUCKA
Lesn peasim3anuu mporpamMmBbl:

Gopmuposarue y yaauuxcs XUMHYECKONH KapTHHBI MHpPa KaK OPTaHUYCCKOW YacTH ero
IIEJIOCTHON €CTCCTBEHHOHAYYHON KapTHHBL,

paszsumue TIO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
YYaIIUXCs B MPOIECCE N3YUCHUS UMH XUMHUYCCKOW HAYKH U €€ BKJIa/la B COBPEMEHHBI HAYYHO -
TEXHUYECKUH TPOTpeCce;

Gdopmuposanue BaXHEHUINX JIOTHYCCKUX ONEpalMid MBIIIICHUS (aHAN3, CHUHTE3,
000011IeHIe, KOHKPETU3aIus, CpaBHEHUE U JIp.) B TPOIECCE MO3HAHUS CUCTEMBI BaKHEHIITUX
NOHSATHUH, 3aKOHOB M TEOPUH O COCTAaBE, CTPOCHUH U CBOMCTBAX XMMHUYECKUX BEIICCTB;

socnumanue yOSKICHHOCTH B TOM, UYTO MPUMEHEHHUE TIOJYICHHBIX 3HAHUH M YMEHUU TIO
XUMHH SBJISIETCS OOBEKTUBHOM HEOOXOIMMOCTBIO JJIsI O€30MacHOM paboThl C BEIIECTBAMH U
MaTepuaiaMH B OBITY U Ha TIPOU3BOJICTRBE;

npoeKmuposaHue W  peanuzayusi  BBITYCKHUKAMH  OCHOBHOW  IIKOJBI  JIMYHOU
oOpa3oBaTeNbHON TPACKTOPUHU: BBIOOP mpoduss oOydyeHUss B CTapiied IIKOJE WU
npodeccroHaTbHOTO 00Pa30BaTEIBLHOTO YUPEHKICHNUS,

ognadeHue KITFOUEBBIMU KOMITIETEHIIUSMHU (y4eOHO-T103HaBATEIIbHBIMU,
WH(OPMAITMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMH ).

3agaum peaju3alnMu IporpaMMbl yaeOHOTO IpeIMeETa:

yueOnvle:  (HOPMHUPOBAHHWE  CHCTEMBl XMUMHYECKMX  3HAHUHA KaK  KOMITOHEHTa
€CTECTBEHHOHAYYHOW KapTUHBI MUPA;

paszsusarouue: pa3BUTHE TUIHOCTH O0YYAIOIINXCS, MX HHTSIUICKTYaIbHOE U HPABCTBCHHOE
COBEPIIIEHCTBOBAaHUE, (OPMUPOBAHUE Y HUX TYMAHUCTHYECKHUX OTHOIIECHUN W DKOJIOTHYECKH
1esecoo0pa3Horo NoBeICHUs B ObITY U B TPYAOBOM JESITEIbHOCTH;

socnumamenvtovle. (POpPMUpPOBAHUE yMEHUW O€30MacHOTO OOpalleHUs C BEIIEeCTBaMH,
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HCIIOJIh3YEMBIMHU B TIOBCETHEBHOMW KU3HH; BRIPA0OTKA TOHUMAHUS OOIECTBEHHON MOTPEOHOCTH B
pPa3BUTUU XUMHH, a Takke (HOPMUPOBAHUE OTHOIICHUS K XMMHHM KaK K BO3MOXXHOU oOjactu
Oynyiie mpakTHIeCKOn AesATeIbHOCTH.

®opMuUpOBaHUE HAYYHOT'0 MHPOBO33PEHUS:

- XapakTepu30BaTh METO/Ibl U3yUEHHS] XUMUU (HAOII0ACHHUE, SIKCIIEPUMEHT, U3MEPEHUE,
MOJIEJIMPOBAHUE) U UX POJIb B IO3HAHUU MHUPA BEILLIECTB U PEaKIU;

- [lonumartb MaTepuanbHOE €IMHCTBO BEIIECTB MPUPOIbI, TO3HABAEMOCTH 3aKOHOB IIPHUPOBI HA TPUMEPE
M3YUYCHUSI XUMUYECKUX SIBJICHUM (peakiuil);

- VYcraHaBnuBaTh NPUYUHHO-CICACTBCHHBIE CBS3€H MEXIy (U3MYECKUMU CBOHWCTBAMHU BEIIECTB U
CHOCOOOM pa3/ieIeHus! CMeceil.

@®opMHUPOBaHME IKOJOTHYECKUX 3HAHUI:

3HaTh/OHMMATH:

- POJIb XUMHUHU B COBPEMEHHOM MHpE JJIsl OCO3HAHUS TOJIOKUTEIBHOTO U OTPUILIATEILHOTO BO3ICHCTBUS
e€ Ha IPUPOAY U >KU3Hb YEIIOBEKA;

- IpaBWJIa TEXHUKH 0€30MTaCHOCTH MPU PabOTe ¢ XUMHYSCKUMHU BEIICCTBAMH U 000PYIOBAaHUEM C IIEITHIO
dbopmupoBanus O€peKHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO U 3/TOPOBBIO OKPYXAIOIINX; OCO3HABATH
HEO0OXOAMMOCTh Pa3yMHOI'O UCIIOIB30BaHUSI BEIIECTB MPU U3yUYEHUU TPUMEHEHHUS KUCIOPO1a, BOAOPOIa,
YTIIEKHUCIIOTO Ta3a, MPEeJICTaBUTENCH KIAaCCOB KUCIIOT, COJIEH B MPOMBIIIIEHHOCTH U TIOBCEIHEBHOM KU3HU
YEJIOBEKa;

- XapaKTepU30BaTh POJIb BOABI B IPOMBIIUIEHHOCTH, CEILCKOM XO03SHCTBE, TOBCEAHEBHON KU3HU
YyelloBeKa U OIpe/ielIeHue HCTOYHHUKOB 3arpsi3HEeHUs! BOJHBIX pecypcoB [Ipumopckoro kpas;

®opMHpOBaHHE NATPHOTHYECKOI0 BOCIIUTAHNSA:

- 3HATB/MIOHUMATB POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUM Hayku xumuu (M.B. Jlomonocos, J1.1.
Mennenees).

- OnpenensaTs NPUHAAJIEKHOCTD BELIECTB K ONPEIEIEHHBIM KlaccaM U UX JEMCTBHS Ha OpraHUu3M
YEJI0BEKa;

- Pemats 3aga4n ¢ 5KOJIOTHYECKUM COAECPIKAHUEM;

- TIpaBWJIa TEXHUKH OE30MacCHOCTH MU BHINOJIHEHUH MPAKTUYECKHX paboT C 1enblo (OpMHPOBAHUS
OepeKHOr0 OTHOILEHUS K CBOEMY 370POBBIO U 3710POBBIO OKPYXKAIOIIN

- Oco3HaBaTh HEOOXOIUMOCTh Pa3yMHOT'0 UCIOIb30BAHUS BEIIECTB MPH U3YYEHUU IPUMEHEHUS
KHCIJIOPOJIa, BOAOPO/a, YIIIEKHUCIIOTO Ta3a, IMPEICTaBUTEIIEH KIIACCOB KUCIIOT, COJIEH B IPOMBIIUIEHHOCTH
7 TTIOBCEIHEBHOM JKU3HU UEI0BEKA;

- XapakTepHu30BaTh POJIb BOJABI B IPOMBILIEHHOCTH, CEJIbCKOM XO0351CTBE, TIOBCEIHEBHON KU3HU
YEJI0BEKa U ONPEEICHNE UICTOYHUKOB 3arpsA3HEHUs BOJHBIX pecypcoB IIpumopckoro kpas;
3HATH/MIOHMMATH/YMeEThb ONpPeleJsiTh!

- OnpenensaTe NPUHAIIEKHOCTh BEIIECTB K ONIPENEIEHHBIM KJIaCCaM U UX JIEHCTBHS HAa OPraHU3M
YEJIOBEKa,;

- Pemats 3a1a4n ¢ 5KOJIOTHYECKUM COACPIKAHUEM;

- IpaBUJIa TEXHUKU OE€30MaCHOCTH MPHU BBIMOJHEHUH MPAKTUYECKUX paboT ¢ 1eNbio (POPMUPOBAHUS
OepeKHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO U 3/I0pPOBBIO OKPYKAIOIIUX.

- OnpenensaTe NPUHALIEKHOCTh BEIIECTB K ONIPENEIEHHBIM KJIaCCaM U UX JIEHCTBHS HAa OPraHU3M
YEIIOBEKA;

- Pemate 3a1a4n ¢ SKOJIOTMYECKUM COAECPIKAHNEM;
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- IpaBWIa TEXHUKH OE30MaCHOCTH TpPU BBIIOJHEHUU IMPAKTHMUYECKUX paboT ¢ Lenbio (OpMHUPOBAHUS
OepeKHOro OTHOILEHUS K CBOEMY 370POBBIO U 3710POBBIO OKPYXKAIOIIN
- Oco3HaBaTh HEOOXOIUMOCTb Pa3yMHOI'0 UCIOIb30BAHUS BEIIECTB NPH U3YYEHUHU PUMEHEHUS
KHCJIOPOJa, BOJOPO/A, YIVIEKUCIIOTO Ira3a, IPeICTaBUTENIeH KIIAaCCOB KUCIIOT, COJIEH B IIPOMBIIIIEHHOCTH
Y TIOBCEJTHEBHOM JKU3HU YEJIOBEKa;
- XapakTepu30BaTh POJIb BOJIbI B IPOMBIIIIEHHOCTH, CEIbCKOM XO035IMCTBE, TOBCEIHEBHOM JKHU3HU
YeJI0BEKA U OIIPE/IeTICHUE UCTOUHUKOB 3arpsi3HEHUs BOIHBIX pecypcoB IIpumopckoro kpas;
3HATBH/MOHMMATB/YMeThb ONpPeleJfATh!
- OnpenensaTh NPUHAAJIEKHOCTh BELIECTB K ONIPEIEIEHHBIM KlaccaM U X JEMCTBUS Ha OpraHu3M
YEJI0BEKA;
- PemaTe 3a1a4u ¢ 9KOJIOTMYECKUM COACPKAHUEM;
- IpaBUJIa TEXHUKU O€30IIaCHOCTH NP BBIIOJHEHUH IPAKTUYECKUX paboT ¢ 11eIbl0 GOPMHUPOBAHUS
OepeKHOr0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbI0 OKPYXKAIOILHUX. - IPaBHJIa TEXHUKH
0€30I1aCHOCTH IIPU BBINOJIHEHUH IPAKTUYECKUX paboT ¢ 11e1b0 (OPMHUPOBAHUS OEPEKHOTO OTHOILICHUS
K CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIHX.
- IpOoOJIEMBbI OXpaHbl OKPYXKAIOILEH CPe/ibl, CBA3aHHBIX C XMMUYECKUM IIPOU3BOJICTBOM.
®opMHpPOBaHHE NATPHOTHYECKOI0 BOCIINTAHUSA:
3HaTh/MOHMMATB/yMeTh ONpeNe/IsiTh.
- HICTOPUIO pa3BUTHs yuyeHHs 00 aToMax. Bkiaa poccuiickuxX yu€HBIX B OTKPBITHE CTPOEHUS aTOMA.
®opMHUpOBaHUE HAYYHOT'0 MM POBO33PEHHS:
3HATH/MIOHMMATB/YMeTh ONpPeleJsiTh!
- PackppiTe Hay4HOrO M MHMPOBO33PEHYECKOIO 3HAYCHMS MEPUOJUYECKOrO 3aKOHA U NEPUOANYECKOMN
cucTtembl XumMudeckux 3seMeHToB /1. 1. Meneneesa.
- IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK]y CTPOCHHUEM aTOMa, XUMUYECKOU CBA3BIO, TUTIOM
KPHUCTAJUIMYECKON PEIIETKH CBOMCTBAMU XMMHYECKUX COCTUHECHUI;
- 3HaYEHHUE OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI, MIPOTEKAOIUX B IPUPOJE, UCIIOJIB3YEMBIX B
MIOBCEIHEBHOM JKHM3HM YEJIOBEKA.
DopMUPOBAHHE IKOHOMUYECKUX 3HAHUM:
3HATH/MIOHMMATB/YMeETh ONpPeeJsiTh!
- HaXOXKJEHHE METAJJIOB B PUPOJIE, BUJIaX METAJUTYpIHH, palliOHATbHOM UCIOJIb30BaHUN METAIIIIOB, O
CIoco0ax 3alIUThl METAJUIOB OT KOPPO3HUHU.
- pelaTh 3aJa4y ¢ IPOU3BOJCTBEHHBIM COJEPKAaHUEM.
®opMupOBaHUE HPABCTBEHHOI0 BOCIIUTAHUS:
3HATBH/MIOHMMATB/YMETh ONPeaeJIsTh!
- COLIMANIbHYIO 3HAYUMOCTH U coJiepKaHue Mpodeccuil, CBA3aHHBIX ¢ XUMUEH.
DopMHPOBaHHE IKOJTOTHYECKHX H IKOHOMHYECKUX 3HAHMM:
3HATBH/MIOHMMATB/YMeETh ONPeaeJIsiTh!
- OTBETCTBEHHOCTh 32 IIPUMEHEHHUE MOTYyYCHHBIX 3HAHUH U YMEHUN, TO3UTUBHON POJIM XUMHUH B KU3HU
COBPEMEHHOT0 00111eCTBa, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHHS K CBOEMY 370POBBIO U
OKpYKarollleu cpere;
- pelaTh 3aJa41 ¢ IKOJIOTUYECKUM COJEPKaHUEM;
- pelaTh 3aJJa4u ¢ IPOU3BOJCTBEHHBIM COJEPKAaHUEM.

OO0uas xapakTepucTHKa Y4e0HOI0 peimMera

HpezmaraeMaﬂ nmporpaMmMa 10 XHUMHUHU PaACKPBIBACT BKJIA y‘l€6HOFO npeaMera B

JOCTHKEHHE IIeJled  OCHOBHOTO 00mero oOpa3oBaHUsT H  ONpEeAeiseT Ba)KHEHUIINE
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CoJlep KaTeIbHbIC JIMHUY IIPEeIMETA!

«BEIIECTBO» — 3HAHHME O COCTABE U CTPOEHUH BEILECTB, X CBOMCTBAX U OMOJIOTMYECKOM
3HAYEHHUH;

«XHMHUYECKAs] PEAKUA» — 3HAHUE O MPEBPAILICHUAX OAHUX BEIIECTB B IPYTHE, YCIOBUIX
INPOTEKAaHUs TAKUX MPEBPALICHUN U CIIOCO0AX yIpaBICHUS PEaKUsIMHU;

«IPUMEHEHHUE BEIECTB» — 3HAHUE M ONBIT 0€30IaCHOT0 OOpAIIEHHs] C BELIECTBAMU,
MaTepHallaMH U MPOoLlECCaMH, HEOOXOJUMBIMH B OBITY U Ha IPOU3BOJCTBE;

«SI3BIK XMMHUN» — OINEPUPOBAHME CUCTEMOM BAKHEHIIMX XMMHMUYECKUX MOHATHH, 3HAHUE
XUMHUYECKON HOMEHKIJIATYpbl, a TaKK€ BIAJCHUE XUMUYECKOH CUMBOJIMKOM (XMMHUYECKUMU
(dopMynamMu ¥ ypaBHEHUSIMH).

IToCKOJIBKY OCHOBHBIE COJEpKATENbHBIE JIMHUMA IIKOJBHOTO Kypca XUMHH TECHO
NIEPEIUIETEHBI, B MIPOrpPaMMe COJIepKaHUE MPECTABIEHO HE I10 JIMHUAM, a 110 pasaenaMm: «OCHOB-
HbIE MOHATUS XUMHUHU (YPOBEHb ATOMHO-MOJIEKYJSPHBIX MpelacTaBiieHui)», «Ilepmonnueckuii
3aKOH M IepuoJauyecKas cucreMa xumuueckux anemeHtoB JI. M. MenneneeBa. CtpoeHue
BellecTBa», « MHOrooOpazne XMMHUECKUX peakiuii»y, « MHOrooOpasue BeIECTB.

[Iporpamma Kypca «XuMHs» TIOCTPOCHa Ha OCHOBE CIHPAJIbHOM  MOJENH,
IpeycMaTpUBAIOLIe MOCTENIEHHOE PAa3BUTHE U YIIIyOJEHHE TEOPETUUECKUX MPEeICTaBICHUMN
IIPU JIMHENHOM O3HAKOMJICHUH C SMIUPUYECKUM MaTEpUaIOM

OcHoBHOM (opMOIf oOpraHu3anuu y4eOHOro mpolecca SBISETCS KIACCHO-YpOYHas
cuctema. JlononHuTtenbHble (OPMBI OpraHU3aLMU 00pPa30BaATENBHOrO Mpolecca — CHCTeMa
KOHCYJIbTallUOHHOW MOAEPKKU, UHAUBUIYaIbHbIE 3aHATHUS, JJIEKTUBHBIE KYPChl, BHEKJIACCHBIE
MEpOIPUATHS.

@opMHUpOBaHUE LEINOCTHBIX NPEACTABICHUN O XMMHUU JOJKHO OCYLIECTBIIATHCA B XOJIE
TBOPYECKOM AEATETbHOCTH YYALTUXCS HA OCHOBE JJMYHOCTHOTO OCMBICICHUSI XUMUYECKUX (PaKTOB
u sBiaeHuil. Ocoboe BHHUMaHHE YJENseTcsl IO3HAaBaTENIbHOM AKTHMBHOCTH Y4YalllUXCS, HX
MOTHBHMPOBAHHOCTH K CaMOCTOSITENIbHON ydeOHOH pabore. DTo mpeamosiaraeT Bce Oonee
HMIMPOKOE UCIOJIb30BaHUE HETPATULMOHHBIX (DOPM YPOKOB, B TOM UHUCJIE METOJUKH JIEJTOBBIX U
pOJIEBBIX WIp, MPOOJEMHBIX AMCKYCCHUH, MPOEKTHOH pdesTenbHOocTH M T.A. Ilpenmonaraercs
YBEPEHHOE HCIIOJIb30BAaHUE YYAalIUMUCA MYJIbTUMEAUNHBIX PECYPCOB U KOMIIBIOTEPHBIX
TEXHOJIOTUM AJ11 00pabOoTKH, Nepeaun, cUcTeMaTH3aluy HHpOopMaIuu, co31aHus Mpe3eHTaIIH.

3HAUYUTEIBHOE MECTO B COJIEPKAHUM Kypca OTBOAMTCS XMMUYECKOMY 3KcrnepuMeHTy. OH

IIO3BOJISICT C(i)OpMI/IpOBaTL Yy ydamuxcsa CICOUaJIbHBIC TIPEAMETHBIC YMCHHA pa60TaTb C
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XUMUYECKUMU BEIIECTBAMU, BBITTOJIHITH IPOCTHIE XUMUYECKUE OIBIThI, HAYYUTh UX O€30M1aCHOMY
Y DKOJIOTMYECKH TPaMOTHOMY OOpaIlleHHUIO ¢ BEUIECTBAMHU B OBITY U Ha IPOU3BOJICTBE.
[Iporpamma noctpoeHa ¢ y4€ToM pean3aluu MeKIPEIMETHBIX CBs3eil ¢ KypcoM PU3UKH
7 kjacca, rie U3y4arTcsl OCHOBHBIE CBEICHUS O CTPOEHUU MOJIEKYN U aTOMOB. M3yduenune xumun
B 8—9 Kkjaccax JOJKHO CTPOUTHCS IO MPUHIIUITY HHTEHCUBHOTO B3aUMOJEHCTBUS HE TOJBKO C
€CTECTBEHHOHAYYHbIMU JHMCHMIUIMHAMHM, HO M TOYHBIMU (MaTeMaTHKa, HHPOpMATHKA) U

TyMaHHUTApHBIMU (reorpadusi, HICTOpHS, JIUTEPATYpa).

MecTo y4eOHOro npeamMera B yueOHOM IJIaHe
Oco0eHHOCTBIO cozlepKaHusl Kypca «XHUMHUs» SBISETCS TO, YTO B 0a3UCHOM yueOHOM
(oOpa3oBaTenbHOM) IIJIaHE JTOT MPEAMET TMOABIAETCS MOCIACAHUM B psAy H3Y4YeHUs
€CTECTBEHHOHAYYHBIX JUCUUIUIMH.J[aHHAass HEe0OXOJUMOCTh OCBOEHHUSI OOBSCHSETCS TEM, YTO
IIKOJIHUKA JIOJDKHBI 0071aaTh HE TOJIBKO OMNPEAENECHHBIM 3allacoM  IpeIBapUTEIbHBIX

CCTCCTBCHHOHAYUYHBIX 3HaHI/II71, HO 1 JOCTAaTOYHO XOPOIIO pa3BUTBIM a6CTpaKTHBIM MBIITJICHUCM.

B cooTBeTcTBHH ¢ Oa3UCHBIM y‘l€6HI)IM IIJIaHOM Ha U3YYCHHUEC XUMHHU OTBOJUTCHA 136 yacoB

3a ;1Ba rofa oOydeHus: 8§ kiacc — 2 4 B HEJeNro, Bcero 684., 9 kimacc — 2 9 B HEJIEII0, BCETO
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68 u.
8KJacc KomunuectBo 9kacc KomunuectBo
4acoB 4acoB
BBenenue 4 Breaenue. O0mmas xapakTepucTuka 10
XHUMUYECKUX IJIEMEHTOB U
XUMHUYECKHUX PEAKLUN.
[Tepuonuueckuii 3aKOH U
[Tepuoanyeckas cucTeMa XMMHYECKUX
anemeHToB JI.M.Meneneena.
Tema 1.ATOMEI 10 Tema 1. Mertamisl 17
XUMHYECKHX
3JICMEHTOB
Tema2.IlpocTsie 6 Tema 2. Hemerasist 29
BEIIIECTBA
Tema3.Coenunenus | 14 Tema 3. O0001IEHNE 3HAHUN 3a 12
XUMHUYECKHUX KypC OCHOBHOM IIKOJIBI
AJICMEHTOB
Tema4.N3menenus, | 15
MPOUCXOASAIINE C
BEIIECTBAMM
Tema5.CpoiicTBa 19
pacTBOpOB
3JIEKTPOJIUTOB
Hroro 684. 684.

B cBsi3u ¢ mepexo0M OCHOBHOM IIKOJIBI Ha Takyro ()OpMy UTOTOBOM artectamnuu, kak OI'D, B
Kypce TpeayCMOTPEHO BpeMsi Ha MOATOTOBKY K Hel. B kadectBe (opM TPOMEKYTOUHOM

aTTeCTallH ydalluXCs UCITOJIB3YIOTCA KOHTPOJBHBIC U IIPAKTUYCCKUC pa60TI)I, TCCTUPOBAHUC.

Pe3yabTaThl 0cBOeHHs y4eOHOro npeaMera « XUMHUD).

JINUHOCTHEBIE
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VYyamumiicsa T0oJKeH:

3HaTh U TOHUMATh: OCHOBHBIE UCTOPUUYECKUE COOBITHSA, CBSI3aHHBIE C PA3BUTUEM XUMHUHU U
o01ecTBa; JOCTHKEHUS] B 00JIACTH XMMHHU W KYJIbTYpPHBIC TPAaJAWIUU (B YACTHOCTH, Hay4YHBIE
TPaJUIMN) CBOCH CTpaHbl; OOIIEMHUPOBBIEC TOCTHXKEHUS B 00JIACTH XUMUU; OCHOBHBIC MPUHITUIIBI
Y MpaBUjia OTHOIICHUS K MPHUPOJIE; OCHOBBI 3I0POBOTO 00pa3a )XKU3HH U 3JJ0pOBhECOSPETAONTNX
TEXHOJIOTUM; MpaBUjia MOBEACHUS B YPE3BbIYAWHBIX CUTYAIMSIX, CBI3aHHBIX C BO3JIEMCTBHEM
pa3IMYHBIX BEIIECTB; OCHOBHBIC MPaBa U 00S3aHHOCTHU TpaKJaHWHA (B TOM YHUCJIE y4allerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, TMPO(ECCHOHATBHBIM U JKU3HEHHBIM CaMOOIpEeIeIeHUEM;

COLIMAJIBHYIO 3HAYMMOCTb U COZIEpKaHue Mpodecchil, CBI3aHHBIX C XUMUEH;

UCIIBITBIBATh. YYBCTBO TI'OPAOCTH 3a POCCHUMCKYI0 XMMHUYECKYI0 HAyKy U YBaXKCHUE K
UCTOPUU €€ Pa3BUTHSI; YBAXKEHUE U PUHIATHE JOCTHKEHUI XMMUU B MUPE; JII0O0Bb K IPUPOJIE;
YBaXXEHUE K OKPYKAOMMM (y4YalIuMCs, YUUTENSAM, POAMUTENAM U Jp.) — YMETh CIylIaThb U
CJIBIIIATh ApTHEPA, IPU3HABATH MIPABO KAXKJOr0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHUS
C YYETOM MO3ULHNA BCEX YYaCTHUKOB; YyBCTBO IIPEKPACHOIO U ICTETHYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HUX I[IPEBPALICHUN; CaMOYBA)KEHHE M DMOLMOHAJIBHO-

ITOJIOKUTEIBHOE OTHOIIICHHE K cele;

MpU3HABaTh: IIEHHOCTh 3JI0POBBbS (CBOETO H JIpYyTrUX JIOJIEH); HEOOXOAMMOCTh

CaMOBBIPpAKXCHUA, CaMOpCalIn3allii, COMUAJIbHOI'O ITPU3HAHUA

OCO3HaBaThb: TI'OTOBHOCTbH (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOATCIBbHBIM TIIOCTYIIKAM H
IICI;'ICTBPISIM, OTBCTCTBCHHOCTDL 3a HUX pPE3YyJIbTaTbl; 'OTOBHOCTDL (I/I.HI/I HGFOTOBHOCTB) OTKPBITO

BbIpAKaTb U OTCTAUBATH CBOIO MO3UINIO U KPUTHYIHO OTHOCHUTLCA K CBOMM IMOCTYIIKAM;

IPOSBIISITE: YKOJIOTUYECKOE CO3HAHUE; 1I00POKENaTeTbHOCTD, I0BEPHE U BHUMATEIBHOCTh
K JIIOJSIM, TOTOBHOCTh K COTPYIHHMUYECTBY M JApYKOe, OKa3aHUIO IMOMOLIM TeM, KTO B HeH
HY)KJaeTcs; O0O0OOIIeHHBIH, YCTOWYMBBIM M W30MpaTeabHBbIM IMO3HABATENbHBIA HHTEpEC,
MHHUIMATHUBY U JIFOO03HATEIBHOCTh B U3YUYEHUU MUPA BEILECTB U PEAKIIHA; IeJIeyCTPEMIEHHOCTD
U HAacTOWYMBOCTb B JOCTMIKEHUM IIE€JIeM, TOTOBHOCTb K MPEOAOJECHHUIO TPYIAHOCTEN;
yOeXI€HHOCTh B BO3MOXKHOCTH MTO3HAHUS MPUPOIbI, HEOOXOAUMOCTH Pa3yMHOTO HCIIOJIb30BAHMS

JOCTUKEHUN HAYKU U TEXHOJIOTUH TSl pa3BUTHS OOIIECTBA;

yYMETbh: YCTaHABIMBATL CBSI3b MEXAY LEIbI0 M3Y4YCHUS XMMHUU U TE€M, JI1 4E€ro OHa
OCYLIECTBISAETC (MOTUBAMH); BBINOIHATH KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKIH0YarUIyOCs B
KOHTPOJIE 3a IMPOLIECCOM M3YyYEHHUS XUMHUHM W BHECEHHMM HEOOXOJUMBIX KOPPEKTHUBOB,

COOTBETCTBYIOILIMX 3TallaM M CIIoco0aM M3y4eHMs] Kypca XMMUU; BBIIIOJIHATD PETPOCIEKTUBHYIO
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CaMOOLICHKY, 3aK/IIOYaIOIIYIOCA B OLIEHKE IIpolLiecca U pe3ysibTaTa M3y4eHUsS Kypca XUMHHU
OCHOBHOM IIKOJIBI, IIOJIBEICHUN UTOTOB HA OCHOBE COOTHECEHUS LIEIEH U PE3YIbTATOB; CTPOUTH
XKHU3HEHHbIE U NPO(eCcCCHOHAIbHBIE IUIAHBI C YY€TOM KOHKPETHBIX COLUAIbHO-MCTOPUUYECKHUX,
HOJIUTUYECKUX U SIKOHOMUYECKHUX YCIIOBUI; OCO3HABATh COOCTBEHHBIE IEHHOCTH U COOTBETCTBUE
UX NIPUHUMAEMBIM B )KU3HU PELICHUAM; BECTH JUAJIOI Ha OCHOBE PABHOIIPABHBIX OTHOLICHUU U
B3aMMHOT'0 YBA)X€HUs; BBIJCIATH HPABCTBEHHBINM ACIEKT IOBEACHUS U COOTHOCHTH IOCTYIKH
(cBOM M JIpyrux JOJIE€H) U COOBITUS C MPUHATHIMU 3TUYECKHUMHM HOPMAaMHM; B IMpEAEax CBOUX
BO3MOKHOCTEH NIPOTUBOAEHCTBOBATD ACHCTBUAM U BIUAHUAM, IIPEICTABIISAIOLIUM YIPO3Y KU3HU,

3I0POBBIO U O€30MaCHOCTH JIMYHOCTU U OOIIECTBA.
MeTtanpeaMeTHbIe:

Yuamnuiics 10JIKeH:
YMETh CAMOCTOSATENILHO OMPEEATh LIeJIU CBOETO 00YUYEHHSI, CTABUTH U POPMYITUPOBATH
TS ce0sl HOBBIC 3a/1a4M B yu€0e U IMo3HaBaTEIbHOM ACATEILHOCTH, Pa3BUBATh MOTHUBHI U

MHTEPECHI CBOEH MTO3HABATEIBHON 1€ TEIBHOCTH;

YMETh CaMOCTOSITEJIBHO IUIAHUPOBAaTh NYTH JOCTHKEHMS LieJield, B TOM 4HCIe
albTepHATUBHBIE, OCO3HAHHO BbIOMpATh Hanboiee 3PpPeKTUBHBIE CIIOCOOBI PEIICHUS YYEOHBIX U

IIO3HaBaTCJIbHBIX 3aJa4,

YMETb COOTHOCHUTH CBOU JIEUCTBHUS C IUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH JESATENbHOCTH B MpOLECCe AOCTHKEHHUS pe3yibTaTa, ONpEeAeNsiTh CIOCOObI
NEHCTBUN B paMKax MPEJIOKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATH CBOU JICHCTBUS B

COOTBETCTBUU C U3MEHSIOUIEHCS CUTYaIUEH;

YMCTb OOCHHBATb IIPABUJIBHOCTL  BBLIIIOJIHCHHA yqe6H0171 3aJa4iu, COOCTBEHHBIE

BO3MOKHOCTH €€ pEelICHUS,

BJIaICTb OCHOBAMH CAMOKOHTPOJIsI, CAMOOLCHKH, MMPUHATHUA pGIIIGHI/Iﬁ H OCYIICCTBJICHUA

OCO3HAaHHOTO BBIOOpA B Y4eOHOM U MO3HABATEIbHOMN JAEATEILHOCTH;

YMETh ONpEeNeNsTh TOHATHS, CO3/laBaTh OOOOIEHHUS, YCTaHABJIMBATh AaHAJIOTHH,
KJIaCCU(PHUIMPOBATh, CAMOCTOSTEILHO BBIOMPATH OCHOBAHMS M KPUTEPUU ISl KIACCHU(PHUKAIUH,
YCTaHABJIMBATh IIPUYMHHO-CJIEACTBEHHBIE CBS3M, CTPOUTH JIOTUYECKOE pPaCCyXIECHUE, yMO-

3aKJIFOUYCHUEC (I/IHHYKTI/IBHOC, ACAYKTHBHOC U 110 aHaJ'IOl"I/II/I) H Oe€J1aTh BBIBOJBI,

YMCTh CO3aBaTh, IPUMCHSATH U Hp606pa3OBHBaTL 3HAaKH1 U CUMBOJIbI, MOACIIN U CXCMBI AJIA

PEUICHUA yq€6HbIX U I103HAaBaTCJIBHbIX 3aJa4,
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YMETh OpPraHU30BBIBATH Yy4e€OHOE COTPYJHUYECTBO U COBMECTHYIO JI€ATE€IBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMU; pab0TaTh MHIUBUAYAIBHO U B TPYIIE: HAXOIUTh O0IIIee pelIeHue 1
paspeniaTh KOH(GIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUHN U Y4ETa HHTEPECOB; (hOPMYITUPOBATH,

apryMEHTUPOBAaTh U OTCTAaUBATh CBOE MHEHMUE;

YyMETh OCO3HAHHO MCIIOJb30BAaTh pPEUYEBbIC CPEACTBA B COOTBETCTBUM C 3ajayci
KOMMYHHKAIIMHM JIJI1 BBIPOXKCHUS CBOMX UYYBCTB, MBICICH W TOTPEeOHOCTEH; TIAaHUPOBAHUSA W
PErYJISIIAM CBOEH IEITENbHOCTH; BIaJICHUE YCTHON U TUCbMEHHOM PEYbI0, MOHOJIOTHYECKOU KOH-

TEKCTHOM PCUBLO,

chopMUpOBaTh U Pa3BUTh KOMIETEHTHOCTH B 00JaCTH UCIOIb30BaHUsI HHPOPMAIIMOHHO-

KOMMYHHKAITMOHHBIX TeXHOHOFHﬁ;

C(i)OpMI/IpOBaTB U Pa3BUTb JSKOJOTHYCCKOC MBINUIICHUC, YMCTb IPUMCHATHL €TI0 B

M03HABATENbHON, KOMMYHUKATUBHOW, COLMATIbHOM MTPaKTUKE U MPOPECCUOHATIEHON OPUEHTALINH.

IIpeameTHbIE.
OcHOBHBIC MOHATHS XUMHUH (YPOBEHb aTOMHO-MOJICKY/ISIPHBIX NPeacTaBJICHHUI)
BhITyCKHUK Hay4nTCs:

* OMMCHIBATH CBOMCTBAa TBEPABIX, KUAKUX, Ta3000pa3HbIX BELIECTB, BBIIEIAS UX
CYyILIECTBEHHBIE IPU3HAKHY;

* XapaKTEepU30BaTh BEIECTBA II0 COCTaBy, CTPOCHUIO M CBOMCTBAaM, YCTaHaBJIMBATh
IIPUYMHHO-CIICICTBEHHBIE CBSI3M MEXY JaHHBIMU XAPaKTEPUCTUKAMH BELIECTBA;

* PaCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKUX IOHATHH «aTOM», «MOJIEKYJIa», «XUMHUECKUI
DIIEMEHT», IIPOCTOE BEILECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», UCIOJB3Yysl 3HAKOBYIO
CUCTEMY XUMUU;

* N300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (DOPMYI U CYITHOCTb
XUMHYECKUX PEAKIMI C IOMOIIBIO XUMUYECKUX YPABHEHUI;

* BBIYUCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSIDHYIO M MOJIIDHYIO MAacChl BEILECTB, a TaKXKeE
MacCOBYIO [JOJIK0O XHMHYECKOTO DJJIEMEHTAa B COCIMHEHMSX [UISl OLIEHKM HUX MPAKTUYECKON
3HAYUMOCTH,;

* CPaBHUBATh 10 COCTaBY OKCHUbl, OCHOBAaHHUsI, KUCJIOTHI, COJIH;

* KJITaCCU(PMIIMPOBATH OKCHUJIBI 1 OCHOBAHUS 110 CBOWCTBAM, KUCIIOTHI M COJIU TI0 COCTaBY;

* ONMCHIBATh COCTaB, CBOMCTBA M 3HadeHHE (B MPUPOJE U MPAKTUUECKOU NEATeITbHOCTH

tIG.]'IOBGK.’:],) IMPOCTHIX BEHICCTB — KUCJIOPOJa U BOJAOPOJA;
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* JaBaTh CPABHUTEIBHYIO XapaKTePUCTUKY XHMHYECKUX JJIEMEHTOB M BaKHEHIINX
COCIMHEHUH €CTECTBEHHBIX CEMEHCTB IMIETOYHBIX METAJNIOB U TaJIOTEHOB;

* TI0JIL30BATHCS JTAOOPATOPHBIM 000PYIOBAaHUEM U XHMHUYECKOU MOCY/I0H;

* IPOBOJIUTH HECJIOKHBIC XMUMHUYECKHUE OIBITHI W HAOIIOJCHUS 32 W3MCHCHUSMH CBOWCTB
BEIIECTB B TMOIECCE WX MPEBPAIICHHIA; COOMIOAATh TMpaBWia TEXHUKH OE30MAaCHOCTH TpHU
MIPOBEJICHUU HAOJIOICHUI U OTIBITOB;

* pa3aIM4aTh YKCIEPUMEHTAILHO KHCIOTHI U MIET0UH, TTOJIB3YSICh MHIUKATOPAMH, OCO3HABATH
HEOOXOUMOCTh COOTIOACHUS Mep O€30MMacCHOCTH TIPU OOPAIICHUH C KUCIOTAMH U IeTI0YaMH.

Buvinycknux nomyuum 603M0#CHOCMb HAYYUMbCSL

* 2PAMOMHO 0OPAWAMBCIL C BEUWECMBEAMU 8 NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCTb COONOOEHUSL NPABUTL IKOJIOSUYECKU Oe30NACH020 N0BEe)eHs]
8 OKpydIcarouelt NpupooHoll cpeoe;

* NOHUMAMb CMbICT U HeoOX00UMOCmb COON0OeHUs NPEeONUCAHUL, Npeodazaemvix 8
UHCMPYKYUSX RO UCNONb308AHUIO JIEKAPCME, CPeOCmE ObLMOBOU XuMuu U op.;

* UCNONIL306AMb  NPUOOPEeMEHHbIE  KNI0Yesble  KOMNEMEHMHOCMU NpU  8bINOJHEeHUU
UCCNe008AMENbCKUX NPOEKMO8 NO U3VUEHUIO CBOLUCMS, CNocoO08 NoyueHus U pacno3HA8aHUs
sewecmas;

* pazeugamev KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeoCmed YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Nnpu pabome ¢ MeKCmamu YYyeOHuKa u OONOJIHUMENbHOU
qUumepamypou, CnpagoUHbIMU MAaOIUYAMU, NPOSGIAMb 20MOBHOCHb K VEANCEHUIO UHOU MOYKU
3peHust npu 00CYHCOeHUU PEe3YTbIMAMO8 8bINOJIHEHHOU pabombl,

* 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O Bewecmeax U XUMUYECKUX npoyeccax,
KPUMUYecKku OMHOCUMbC K NCeBOOHAYUHOU UHpOpMayuu, HedoOpOco8ecCmHOU peKiame,

KCICCUOM/leIZCﬂ UCNOJIb306AHUA PA3TIUYHbIX 6eUeCme.

Ilepuoanyeckuii 3aK0H U MepuOINYECKAs] CHCTEMAa XUMUYECKHUX 3J1eMEHTOB
1. 1. MenneneeBa. CTpoeHHe BeliecTBa
BbINTyCKHUK Hay49UTCS:
* KJIJaCCH(PHIIMPOBATH XUMUYECKHUE DJIECMEHTHI Ha METAJUIbl, HEMETAJUIbI, YIEMEHTHI, OKCHIBI
U THJIPOKCHUBI KOTOPBIX aM(pOTEpHbI, U UHEPTHBIC 3JEMEHTHI (ra3bl) A OCO3HAHUS BaXXHOCTU
YIOPSA0YEHHOCTH HaY4YHbIX 3HAHUI;

* pacKpbIBaTh CMbICI NIepuoandeckoro 3akona Jl. . Menaeneesa;
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* ONUCHIBATh U XapaKTepU30BaTh TAOJNUYHYIO (GOPMY NEPUOJANYECKON CUCTEMbI XUMHUECKUX
JJIEMEHTOB;

* XapaKTepU30BaThb COCTAB AaTOMHBIX SAEP M PACIPEACIICHHE 4YHhCia 3JIEKTPOHOB IIO
JJIEKTPOHHBIM CJIOSIM aTOMOB XHWMHYECKHUX 3JEMEHTOB MalbIX IEPUOJIOB IEPUOJAHYECKON
CUCTEMBI, a TAKXKE KaJIMsl U KaJIbLINS;

* pa3aMy4aTh BHUJbl XUMUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJEHTHYIO
HEMNOJISIPHYIO U METAJUIMYECKYIO;

* 1300pakaTh AJIEKTPOHHO-WOHHBIE (OPMYJbl BEIIECTB, OOPAa30BAHHBIX XHMUYECKHUMHU
CBSA35IMU Pa3HOIO BHJIA;

* BBISIBJISITH 3aBHCHMOCTB CBOMCTB BELIECTB OT CTPOEHHUS MX KPUCTAJUIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANTNYECKHUX;

* XapaKTEpHU30BaTh XMMHUYECKHE D3JIEMEHTbl M HUX COEIUHEHUS Ha OCHOBE IIOJIOKCHMS
AJIEMEHTOB B EPUOJUYECKON CUCTEME U OCOOCHHOCTEN CTPOEHUS UX ATOMOB;

* OIIMCBIBATh OCHOBHBIE ATanbl OTKpbITHA . V. MenneneeBpM NeprUoOaUIECKOro 3aKOHA U
HNepUOINYECKON CHUCTEMBbl XHMHUYECKHX JJIEMEHTOB, H3Hb M MHOrooOpa3sHyl0 Hay4HYIO
JEeSITEIIBHOCTD YUYEHOTO;

* XapaKTEpHU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAUYECHHE IEPUOJNYECKOTO 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMUUYECKUX AneMeHToB Jl. 1. Menneneena;

* OCO3HABaTh HAy4yHbIE OTKPHITHS KaK pe3yslbTaT JIUTENIbHBIX HAOJIOJEHHUM, OIBITOB,
Hay4HOU MOJIEMUKH, PEOJOJICHNS TPYAHOCTEN U1 COMHEHUI.

Buinycknux nomyuum 603MOo#CHOCHb HAYYUMbCA:

* 0cO3HABAMb 3HAYEHUEe Meopemudeckux 3HAHUull ONsl NPAKMUYEcKol O0esmenbHOCmu
yenogexa,

* OnuUCLIBAMb U3YYEHHbIE 00bEKMbl KAK CUCTEMbL, NPUMEHSSL TOSUKY CUCIEMHO20 AHANU3A,

* NPUMEHSAMb  3HAHUA O 3AKOHOMEPHOCMAX NePUOOUYecKOU CUCmembl XUMUYECKUX
971eMeHMOo8 01 0OBACHEHUS U NPEOBUOEHUS CBOUICINE KOHKPEMHBIX 8eUjeCms;

* pazeueamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEOM YenyOnenus 3HaHui o6
UCTOPpUU CIMAHOGICHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NePUOOUYecKo20 3aKOHA KaK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHbIX OOCMUNCEHUAX HAYKU U
MeXHUKU.

MHoroo0pa3ue XuMHYECKHX peaKkIui

BbInyCKHUK Hay4qUTCS:
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* 00BACHATH CYTh XUMHUYECKUX MPOLECCOB M UX MPUHIMUIUAIIEHOE OTIMYKE OT (PU3NUECKUX;

* HA3bIBATh MMPU3HAKHU M YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

* YCTaHABJIMBATh MPUHAIICKHOCTh XUMHUYECKOM pEaKIMU K OINpeAeNEHHOMY THUITY IO
OJTHOMY W3 KIACCH(PHKAIIMOHHBIX MPHU3HAKOB: 1) M0 YUCIy W COCTaBy HMCXOJHBIX BEIIECTB U
NPOJYKTOB peakiuu (peakiuu COeAMHEHHS, pa3joKEHUs, 3aMelleHus U oOMeHa); 2) 1o
BBIJICIICHUIO WJIH TTOTJIOMICHHUIO TETUIOTHI (PEeaKIuy AK30TEPMUIECKHE U IHIOTEPMUYECKHE); 3) 1o
U3MEHEHHUIO CTETEeHEH OKHUCICHUS XHMHUYECKHUX DOJEMEHTOB (pEakiuud OKHCIUTEIbHO-
BOCCTAHOBUTEIbHBIC); 4) MO0 00paTUMOCTH TpoIiecca (peakiuu oOpaTUMbIE K HEOOpaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKUX PEAKIIHIA;

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHS;

* COCTaBJIAITb YPAaBHEHUS DJICKTPOIUTUYECKOM IUCCOLMALNM KHCIOT, IIEJIOYEH, COJICH;
MOJIHBIE W COKpAlIEHHBbIE HMOHHBIE ypPAaBHEHUS pEaKIMil OOMEHa; ypaBHEHUS OKHUCIUTEIHHO-
BOCCTAHOBHTEIBHBIX PEAKITHIA;

* IPOTHO3UPOBATH MPOJYKTH XUMUYECKUX pEaKIuil 1mo (opMmynam/Ha3BaHUSIM HCXOJHBIX
BEIIECTB; ONPEACNATh UCXOIHBIE BEIIeCTBA MO0 (opMyliaM/Ha3BaHUSM MIPOTYKTOB PEaKIIHH;

* COCTaBJISTh YPAaBHEHHS PEAKIH, COOTBETCTBYIOIINX IMOCIEIOBATEIBHOCTH («IIETTOYKE))
IpEeBpaleHUI HEOPTAaHUUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB;

* BEISIBJIATH B TPOIECCE DIKCIEPUMEHTA TPU3HAKH, CBHICTECIHCTBYIONIME O MPOTCKAHHH
XAMUYECKOU peaKiluy;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MaCcCOBOM 10JIEN pACTBOPEHHOTO BEUIECTBA;

* ONIPEACTATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCJIOT U INEJIOYEH MO H3MEHEHMIO
OKPAaCKU MHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIC PEAKINH, TMOATBEPKIAONINEC HAIWYHE B BOIHBIX PAaCcTBOpax
BEIIECTB OTJEJIbHBIX KATHOHOB 1 aHUOHOB.

BoinyckHUK nomyyum 603MOMCHOCIb HAYYUMbCAL:

* COCMAeIAms MOAEKVIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUs NO COKPAWEHHLIM UOHHbIM
VPAaBHEeHUAM,

* NPUBOOUMb NPUMEPLL PEAKYUL, NOOMEEPHCOAIOWUX CYULECMBOBAHUE B3AUMOCEAIU MEHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX GeUecms;

* NPOCHO3UPOBAMb  pe3yNbmamsl  8030€UCMEUs  PA3IUYHbIX (AKMOpos8 HA UIMeHeHuUe

CKopocmu XUMUYECKOU peakyuu,
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* NPOCHO3UPOBAMb  PE3YIbMambl  8030€UCMBUS  PA3IUUHBIX (DAKMOPO8 HA CcMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHuoroo0pa3ue BeuiecTn

BrInycKHUK Hay4qUTCS:

* ONPENENATh MPUHAIJICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HW3yYEHHBIX
KJIACCOB/TPYMI: METaJUIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB MO UX Ha3BAHUSIM;

* ONPENICIIATh BAJICHTHOCTD U CTENIEHb OKUCJICHUSI DJIEMEHTOB B BEIIIECTBAX;

* COCTaBIIATh (POPMYJIBI HEOPTraHUYECKUX COCAUHEHUU MO BAJICHTHOCTSIM M CTEMEHSIM
OKHCJICHUS JJIEMEHTOB, a TaKKe 3aps/iaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHHUM U COJICH;

* 00BACHATh 3aKOHOMEPHOCTH H3MEHEHHUS (PU3MYECCKUX M XUMHUYCCKHX CBOMCTB IPOCTHIX
BEIIECTB (METAIOB U HEMETAJJIOB) U UX BBICHINX OKCHIOB, 0OPa30BaHHBIX AJIEMEHTAMU BTOPOTO
U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOWCTBA, XapaKTePHBIC IS TPYIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

* Ha3pIBaTh OOIHME XWUMHUYECKHE CBOWMCTBA, XapaKTepHbIE JUIA KaXXJIOro M3 KIacCOB
HEOPraHWYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* MPUBOIUTH IPUMEPHI PEAKITNNA, TOATBEPKAAIOIINX XMMUUECKHE CBOMCTBA HEOPTAHUYECKHUX
BCIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHUM U COJICH;

* ONPENIENIATh BEIIECTBO-OKUCIUTEIbL W BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIIBHO-
BOCCTAaHOBUTEJILHBIX PEAKIIHX;

* COCTaBJISITh OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc ()11 M3y4YEHHBIX pEeaKIiuil) mo
MPEJJI0KEHHBIM CXeMaM PeaKIuii;

* MPOBOAUTH JIA0OPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX BEILIECTB;

* MPOBOAUTH JTA0OPATOPHBIE OMBITHI MO TOJIYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIECTB:
BOJIOpOJA, KUCIOPO/a, YIIIEKUCIIOro ra3a, aMMHaKa; COCTABJISATh YPaBHEHHSI COOTBETCTBYIOIIMX
pEaKInii.

Buinyckuux noayuum 603mMoicHocms HAyuumscs:

® npocHo3upoeamvb xumudecKkue ceolicmea sewecme Ha OCHoBse Uux cocmaea u CmpoeHusl,
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* IPOCHO3UPOBAMb  CHOCOOHOCMb  Beecmed  NPOAGIAMb  OKUCTUMETbHblE — UTU
80CCMAaHOBUMENbHbIE CBOUCMEA C YUEMOM CMeneHell OKUCIEHUSI DJIeMEeHMO8, 8X00AWUX 8 e20
cocmas,

* BbIAGIAMb CYUECMBOBAHUE 2eHEeMUUEeCKOU 63AUMOCEA3U MeHcOy Geuwecmeamu 6 psoy:
npocmoe 8eujecmaeo — OKCUO — 2UOPOKCUO — COJlb,

* Xapakxmepuzo8amuv 0cobwvie C8OUCMEA KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* IPUBOOUMb NPUMEPDL YPAGHEHUL PeaKyUll, 1eHCAUUX 8 OCHOBE NPOMBIULIEHHBIX CNOC0O08
NOYYEHUsT AMMUAKA, CEPHOU KUCTIOMDbL, YY2YHA U CIMATU,

* onucvlBams usuyecKue U XUMudeckue Npoyeccol, AGIAIOWUECT 4aCmblo KPYeo8opoma
sewecme 6 npupooe;

* OP2aHU308bIBAMDb, NPOBOOUMb  YYEHUYECKUe NPOeKmbl N0  UCCIe008AHUI0  C8OUCME

eeuecme, UMEernUuUxXx 6ax)CHOE NpaKkmu4ecKoe 3Havyerue.

Conep:xanue y4e0OHOr o npeamera

OcHosHble NoHAMUA XUMUU (YPOBEHb AMOMHO-MONEKYIAPHLIX NPeOCmasieHUll).

[Ipeamer xuMun. MeToabl TIO3HAHUS B XMMHH: HAOIIOICHHE, DKCIICPUMEHT, U3MEPCHHE.
Hcrounnku xuMmuueckoit nHGoOpMaIuu: XuMudeckas Jureparypa, IHTepHeT.

Yuctele BenecTBa U cmecu. OuncTka BemiecTB. [IpocTeie U ciokHbIE BelecTBa. MeTasibl
M HEMeTaulbl. XHUMHWYECKHH DSJIEMEHT, aTOM, MOJIEKYyJa. 3HAKM XHUMHYECKUX BJIEMEHTOB.
Xumuueckas Gopmyna. BaneHTHOCTh XxuMuueckux anemMeHToB. CoctaBieHue Gopmys OMHAPHBIX
COCJIMHEHUN IO BAJEHTHOCTHM aTOMOB XMMHYECKUX 3JEMEHTOB W ONPEACICHUE BaJICHTHOCTHU
ATOMOB XUMHYECKHUX DJIEMEHTOB 10 GopMysiaM OMHAPHBIX coeAMHEeHUN. OTHOCUTENbHAS aTOMHAs
Macca. OTHOcUTENIbHAS MOJICKYJISIpHAs Macca.

Ou3nyecKue SBJICHUS W XUMHYECKHE peakuuu. [Ipu3Haku M yclOBUA NPOTEKAHUS
XUMUYECKUX peakuuil. 3aKOH COXpaHEHUs MacChl BEHIECTB NPU XUMUYECKUX pPEaKIMsX.
XUMUYECKUE YPAaBHEHUS.

OCHOBHBIE KJIaCChl HEOpPraHMYECKUX coeauHeHunil. HomeHkmaTypa HeopraHWYeCcKHX
BemiectB. Okcunpl. OKCUabl METAIOB W HeMmeTaioB. Bojma. Ouunctka Boabl. A3pauus BOJBIL.
B3anMopeiicTBre BOABI ¢ OKCHAAMU METAIJIOB W HeMeTayioB. Kuciorel, knaccudukanus u
CBOICTBA: B3aMMO/ICHCTBUE C METaIaMU, OKCUJIaMU MeTaiuioB. OCHOBaHUS, KIacCU(PUKAIUS U

CBOICTBa: B3aUMOJEICTBUE C OKCHUIAMU HEMETAJIOB, KucioTamu. AMdorepHocTs. KucnorHo-
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ocHOBHbIEe nHAUKaTOpbl. Conu. Cpeanue conu. B3anmoaencTeue comeil ¢ MeTamiaMmu, KUCJIIOTaMU,
miesoyaMu. CBsI3b MEXy OCHOBHBIMU KJIaCCaMU HEOPTAHUYECKUX COECTUHEHUH.

[lepBoHauaabHBIE MPEACTABICHUS O E€CTECTBEHHBIX CeMeWcTBax (Tpymmax) XMMHYECKHX
JJIEMEHTOB: IIEJI0YHbIE METAJUIbI, TAJIOTCHBI.

Tlepuoouyeckuii 3aKOH U NEPUOOUYECKASL CUCTEMA XUMUYECKUX JJIeMEeHIN08
. U. Menoeneesa. Cmpoenue gewyecmsa.

[lepnoguueckuit 3akoH. McTopust OTKpBITUS MNEPUOJUYECKOTO 3aKOHA. 3HAYEHHE
NEPUOIUYECKOr0 3aKOHA JJIs1 Pa3BUTHUS HAYKH.

[lepoauueckass cucTtemMa KaK €CTECTBEHHO-HayyHas KiacCu(UKaIMs XUMHYECKHX
aneMmeHToB. Tabnuunas Qopma mnpencTaBieHHs KiIacCU(PUKAIMU XUMHUYECKUX DIIEMEHTOB.
Crpykrypa tabmuubl «lleprogunueckas cucrema xumuueckux snemeHtoB J[. M. MenaeneeBay.
®u3NUeCcKUil CMBICI MOPSAIKOBOrO (ATOMHOT0) HOMEpPA, HOMEpPA NEPUOIa U HOMEpa IPYIIIbI (11
DIIEMEHTOB A-rpynn).

CrtpoeHue aToma: SipO M ANEKTpoHHas oOojouka. CocTaB aTOMHBIX sifiep: MPOTOHBI U
HEUTpOHBI. M30TONBI. 3apsil aTOMHOIO siIpa, MacCOBOE YKCIIO U OTHOCHUTENIbHASI aTOMHas Macca.
DnexkTpoHHas 000J04YKa aTomMa. DIEKTPOHHBIE CJIOU ATOMOB 3JIEMEHTOB MaJIbIX IEPHOJIOB.

Xumudeckas CBSI3b. JJEKTPOOTPULIATENIBHOCTh aTOMOB. KoBajeHTHas HemojsipHas U
noJisipHast CBsA3b. MloHHAas cBs3b. BaJIeHTHOCTD, CTENIEHb OKUCIIEHUS, 3apsi/i HOHA.

MHnoeoobpasue xumuyeckux peaxyutl

Knaccudukanus XuMudecKkux peakiuii: peakiui COeAMHEHUs, Pa3I0KEHUS, 3aMEIlECHNUS,
oOMeHa, JK30TEPMUYECKHUE, JHIOTEPMHUUECKUE, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHEIE,
HeoOpaTuMbie, oOOpaTHMBbIE.

CKkopoCTh XMMHUYECKUX peakuuil. MaKTOphI, BIUSIONIME HA CKOPOCTh XUMHYECKHX
pEaAKLIUH.

PactBopbl. OiekTponuTHYeCcKass OJUCCOLMALNsA. OJEKTPOJMTBI M HEIJIEKTPOJIUTHI.
KaTtnonsl 1 annonsl. /Jucconmanus cosen, KUCIOT U OCHOBAaHUM B BOJHBIX pacTBopax. Peakuumn
MOHHOT'0 0OMEHA B PaCTBOPAX JIEKTPOJIUTOB.

Mmnozoobpasue sewjecms.

OO0mas xapakTepuCTHKa HEMETAIJIOB HA OCHOBE HMX IIOJIOKEHUS B IMEPUOJUYECKOMN
cuctemMe. 3aKOHOMEPHOCTH HM3MEHEHUS (U3MUECKMX UM XUMHYECKHX CBOMCTB HEMETAJIOB —
IIPOCTBIX BEIECTB, UX BOAOPOJHBIX COCAUHEHUMN, BBICIINX OKCHJIOB M KHCIOPOICOACPIKAIINX

KHCJIOT Ha MPUMEPE JIEMCHTOB BTOPOT'O U TPETHETO IICPUOJOB.
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OO61mas xapakTepUCTUKa METAJIJIOB HA OCHOBE MX IMOJIOXKEHHSI B IEPUOANUECKON CUCTEME.
3aKOHOMEPHOCTH HU3MEHEHUs (UBUYECKUX M XUMHUYECKUX CBOMCTB METAJIOB — MPOCTHIX
BEIIECTB, X OKCUOB U THAPOKCUIOB Ha MIPUMEPE FJIEMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.

DKcnepumenmanbHas Xumusl

Ha uzydenue 3Toro paszena He BBIICISIETCS KOHKPETHOE BPEMSI, TOCKOJIbKY XUMUYECKUIN
SKCTIEPUMEHT SIBJISIETCSL 00S3aTENIbHOM COCTAaBHOM YAacCThIO KAXKJIOTO M3 pa3/ielioB MPOrPAMMEBL.
Paznenenue mabopaTopHOTo SKCIEPUMEHTA HA MPAKTUUECKUE 3aHATUS U JIA0OPATOPHBIE OIBITHI U
YTOYHEHHUE UX COJIEP KaHUsI IPOBOASATCS aBTOpPAaMH pabOUUX MPOrpaMM MO XUMHHU I OCHOBHOM
IKOJIbl. BapuaHT KOHKpeTH3alMu XUMHYECKOTO HKCIEpPUMEHTa M PaclpeeleHusi ero Io

y‘{e6HLIM TEMaM HpI/IBeI[éH B IIPUMCPHOM TCMATHYCCKOM IINIAHUPOBAHUHU.

[IpenMeTHBIE pe3yabTaThl 00yUCHHS
Yyanuiicsi 10JDKEH ymems:

HUCIIOJB30BAaTh IIPH XAPAKTCPUCTHUKE BCHICCTB TIIOHATHA: «aATOM», «MOJICKYJIIa»,
«XHUMHUYECKUMN SJICMCHT», «XUMHYECKHUI 3HAK, UJIKU CUMBOJI», «BCIICCTBO)», KIIPOCTOC BCUICCTBO»,
«CJIOXKHO€ BCIICCTBO», «CBOMCTBaA BCIICCTB», «KXUMHNUYCCKUC SABJICHU)), <<(1)I/IBI/I‘I€CKI/I€ SIBJICHUS,
((KOB(l)(l)I/IHI/ICHTLI», CMHICKCEI», «OTHOCHUTCIIbHAA aTOMHasiz Macca», «OTHOCHUTCIIbHAaA

MOJICKYJIAIpHAA Macca», «MacCoBad JOJIA DJICMCHTA»,

3HATh: MPEJAMEThl M3yYCHHUS CCTECTBEHHOHAYYHBIX JUCUHUIUIMH, B TOM YHCJIC XHMHH,
xumuueckue cuMBodbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3panus
Y [TPOU3HOIIICHHE; KIaCCH(PHUIIMPOBATH BEIIECTBA 10 COCTaBY Ha MPOCTHIC U CIIOKHBIC; Pa3INyaTh:

TCJIa M BCIICCTBA, XUMUUYECKUU 3JIEMEHT U IIPpOCTOC BCUICCTBO,

OMUCHIBATh: (DOPMBI CYIIECTBOBAHUSA XHUMHUYECKHX JJIEMEHTOB (CBOOOJHBIC aTOMBI,
IpOCThIE BEIIECTBA, CJOXKHbIE BellecTBa); TabmuuHyio ¢opmy Ilepuoandeckoil cuctemsl
XUMUYECKUX 3JIEMEHTOB; MOJIOKeHHue anemeHTa B tadnuue [. . Menaeneesa, ucnoinb3ys 1mo-
HATUSI KIIEPUOJT», KTPYTIAy, «IJIaBHAS MOATPYMIAY», «KIIO00YHAS TOATPYIINa»; CBOMCTBA BEIIECTB

(TBepIBIX, KUAKUX, TA3000pa3HBIX);

OOBSICHATH CYIIHOCTb XUMHUUYECCKUX SIBJICHUM (C TOYKH 3PpCHUA aTOMHO-MOJICKYIIAPHOTO

YUEHHMSI) U UX NPUHIHUIHAIBHOE OTINYUE OT (PU3UUECKUX SIBJICHUI;

XapaKTCPU30BaTh: OCHOBHBIC MCTOABI U3YUYCHUA CCTCCTBCHHBIX AUCIUIIIINH (Ha6J'IIOZ[eHI/Ie,

HKCIIEPUMEHT, MOJEIUPOBAHKE); BEIIECTBO IO €ro XMMHUYECKOW (opMmylie COrjlacHO IUIaHY:
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Ka4ueCTBCHHBIN COCTaB, THUII BCHICCTBA (HpOCTOG NI CJ'IO)KHOC), KOJIMYE€CTBEHHBIN COCTasn,
OTHOCHUTCIIbHAA MOJICKYJIApHAs MacCa, COOTHOHICHHUEC MacCC 3JICMCHTOB B BCHICCTBC, MACCOBBIC
JOJIM 3JICMCHTOB B BCHICCTBC (I[J'I}I CJIOKHBIX BCIIIGCTB); POJIb XHMHH (HOHO)KI/ITGJIBHYIO 151

OTPULIATEIbHYIO) B )KU3HU YEJIOBEKA, ApTyMEHTHUPOBATh CBOE OTHOLIEHUE K 3TOM Mpodieme;

BBIYUCIIATh OTHOCHUTCIIBHYIO MOJICKYIIIPHYIO MACCy BCIICCTBA M MACCOBYIO HOJIO

XUMHUYCCKOI'O 3JICMCHTA B COCIMHCHUAX
MMpOBOJIUTH Ha6J'IIOI[eHI/I$I CBOMCTB BCIICCTB U HBJ’ICHI/II\/’I, MMporucCxo AKX ¢ BCIICCTBAMMU,

CO6J'HOI[3TB IIpaBujia TCXHUKHU 0e301acHOCTH IIpu IHPOBCACHHUU Ha6J'IIO,I[eHI/II7I 151

71a00paTOPHBIX OIBITOB.
MertanpenMeTHbIE pe3yJbTaThl 00yUCHUS
Yyamuiics 10JKEH YMETh:

ONpCACIIATh HpOGJ’IGMBI, T. €. YCTAaHABJIMUBATH HCCOOTBCTCTBHUC MCKY IKCIACMbBIM H

HeﬁCTBHTCHLHBIM;
COCTaBJIATH CJIOKHBIN IIJIAH TCKCTA,

BJIAICTb TaKMM BHUIAOM H3JIOXKCHHA TCKCTA, KAaK IMOBCCTBOBAHHC, IMOA PYKOBOACTBOM

YUUTCIIA IIPOBOANUTH HCIIOCPECACTBECHHOC Ha6JIIOI[eHI/Ie;

M0J] PYKOBOJICTBOM YYHUTENS OPOPMIIATH OTUYET, BKIIOUAIOIIUN ONMMCaHUe HAOIIOICHMUS,

€ro pe3yJbTaToB, BHIBOIOB;

MCIIOJIb30BaTh TAKOW BUJI MBICJIEHHOIO (MJI€aIbHOT0) MOJEIUPOBAHUSA, KaK 3HAKOBOE

MoJeMpoBaHue (Ha MpuMepe 3HAKOB XUMHYECKHUX dJIEMEHTOB, XUMHUYECKUX (HOpMy);

WCIIOJB30BaTh TaKOW BHUJ MaTepUAIbHOro (MPEIMETHOr0) MOJEIUPOBAHUS, KaK

bu3mYecKkoe MoJIeTUpoBaHue (Ha MPUMEPE MOJICIUPOBAHUS AaTOMOB U MOJIEKYJ);

MoJy4aTb XUMHUUYCCKYIO I/IH(l)OpMaIII/IIO N3 pa3JIMYHBIX UCTOYHWKOB; OIMMPCACIIATH 00BEKT U
ACIICKT aHalIn3a WM CHUHTEC3a; OIPCACIIATH KOMIIOHCHTHI 00BbEKTa B COOTBETCTBHM C aCIIEKTOM

aHaJIn3a U CUHTE3a,
OCYHICCTBJIATH KAUCCTBCHHOC U KOJIMYCCTBCHHOC OIMMMCAaHNC KOMIIOHCHTOB O6’beKTa;

OonpeacIATb OTHOIICHUA 00BEKTa C APYIruMHnu 06’b€KTaMI/I; OonpeaciiATh CYHICCTBCHHBIC

NpU3HAKH 00BEKTA.



JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Coaep:xanue nporpamMmsbl

Beegenue 4u.

[Ipeamer xumun. MeTo 6l TO3HAHUS B XMMUU: HAOII0I€HUE, SKCIIEPUMEHT, MOACTUpOBaHue. FICTOUHMKI
XUMHUYECKOH WHpopManuu, e€ IMoyuyeHHe, aHaJIW3 W IpEeJCTaBIeHUE ero pe3ynbTatoB. lloHsTHE O
XMMHUYECKOM 3JIEMEHTe U (OpMax ero CyLleCTBOBaHMs: CBOOOJHBIX AaTOMAaxX, MPOCTBIX U CIOXKHBIX
BemecTBax. OTauune XMMHUECKUX PEaKIUi OT (U3NYECKUX sIBICHUH. Poib XUMUM B KU3HU 4ellOBEKa.
Xemopumus u xemooduss Kparkue cBeneHus: U3 UCTOPUM BO3HUKHOBEHHMS W PA3BUTHS XUMHHU. Ponb
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHUUYECKOM HAYKHU..

XuMHUYECKasi CHMBOJIMKA. 3HAKM XUMMYECKMX JJIEMEHTOB U IPOMCXOXJIEHHE HX Ha3BaHUU.
[Tepuonuueckas cuctema xumudeckux snemMeHToB Jl. Y. MenzeneeBa, e€ cTpykTypa: Majible U OOJblINe
IIEPUOBI, TPYyNIbI U noarpynmnsl. Ilepuoanyeckas cucrema xumudeckux snemeHnTos Jl. . Menneneena

KaK CIIPaBOYHOE ITOCOOUE JIJISI TOJTyUSHHSI CBEACHHUN O XMMUYECKHUX JICMEHTAaX.

Xumuueckue Gopmynbl. MHIeKcs U KodpuimenTsl. OTHOCUTENBHBIC aTOMHAs U MOJICKYJISIpHAsS
macchel. IIpoBenenne pacuéToB MacCOBOM JOJM XMMHYECKOIO JJI€MEHTa B BEIIECTBE HAa OCHOBE €ro
(bopMyIIbI.

Tema 1. AToMbI XUMHYECKHX 3J1eMeHTOB (104)

ATOMBI Kak (popMa CyIIeCTBOBAaHUS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEACHHS O
CTPOCHHMHM aToMOB. JloKa3aTenbCTBa CIOKHOCTH CcTpoeHHs atomoB. OmbiTel Pesepdopna.
IInanerapHas MOJ€eb CTPOEHHS aTOMa.

CocraB aTOMHBIX fAa€p: NPOTOHBI, HEUTPOHBL. (OTHOCUTENBHAs aTOMHas Macca.
B3anMocCBsI3b TOHATHN «ITPOTOH», «KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

N3meneHnne yuciaa TPOTOHOB B sApe aToMa — OOpa30BaHME HOBBIX XUMHUYECKUX
3JIEMEHTOB.

N3meneHnre yucia HEUTPOHOB B siApe aToMa — 00pa3oBaHue U30TONOB. COBpeMEHHOE
OIPEJICIICHUE TIOHATUSI «XUMHUYECKUMN AieMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOT0 DJIEMEHTA.

OnekTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX AJIEMEHTOB MaJIbIX
nepruo10B. [IoHsTHE O 3aBEpLIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuonuueckas cucreMa xumMuyeckux aneMeHToB [1. 1. MenneneeBa u ctpoeHrue aTOMOB
— (usudeckuii CMBICT TIOPSAIKOBOTO HOMEpA AJIEMEHTa, HOMepa TPYMIIbl, HOMepa Iepruoa.

N3MeHenune yncina 3J1eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
3JeMeHTa — 00pa30BaHUE MOJOXKUTENIbHBIX U OTPULIATENIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE

aToMaMH MCTaJJIOB U HCMCTAJIIIOB. HpI/I‘-II/IHBI N3MCHCHUA MCTAJINIMYCCKUX WM HECMCTAJINIMYCCKHUX
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CBOICTB B mepuogax u rpynnax. O6pasoBanue OuHapHbIX coenuvHeHuid. [loHsTre 006 MOHHOI
cBsi3u. CxeMbl 00pa3oBaHUs MOHHOW CBsi3U. B3aumojelcTBre aTOMOB 3JIEMEHTOB-HEMETAJUIOB
MeXay co0oil — o00pa3oBaHHME JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBajeHTHas
HETOJISIPHAs XUMHUYECKast CBSI3b. DIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI.

BzaumoneiicTBue aToMOB HEMETAUIOB MEXIy co0oi — o0pa3oBaHue OMHApPHBIX
COCIMHEHUN HEMETAJJIOB. DJIEKTpoOoTpuUliaTesibHOCTh. KoBaneHTHas nmossipHasi cBs3b. [loHsiTHE O
BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBATH KOBAJICHTHBIE XHMHYECKUE CBS3H.
CocraBnenue ¢popMyn OMHAPHBIX COCIMHEHUN MO BaJeHTHOCTU. HaxoskaeHue BajJeHTHOCTHU IO
dbopmyne OGUHAPHOTO COCAMHEHUSI.

B3aumonelicTBue aToMOB METAIOB MEXAy COO00H — 0oOpa3oBaHUE METATUYECKUX
KpHUCTaLIOB. [loHsATHE O METATITMYECKON CBA3H.

JdemoHcTpanmu. Mozenu aToOMOB XMMHUYECKHUX 3J€MEHTOB. llepronnueckas cucrema
xumuyeckux 31emMeHnToB [1. V1. MenneneeBa (pa3iaudnabie GOpMBI).

JlaGopaTopuble ombIThl. 3. MozenupoBaHue MPHUHIMNA JCHCTBUS CKAaHUPYIOIIETO
MUKpockoma. 4. M3roTtoBiaeHne mojeneld MOJICKYJI OMHApHBIX coenuHeHHi. 5. M3roroBieHue

MOJIEH, WUTIOCTPUPYIOIIEN CBOMCTBA METAJIIINYECKOM CBS3H.

[IpenmeTHbIe pe3ynbTaThl 00yUEHUS

VYyamuiics JOJKEH ymems:

WCIIONBb30BaTh IMPU XapPaKTEPUCTHKE AaTOMOB TIOHSATHUS: «IPOTOH», «HEHUTPOHY,
«QIIEKTPOH», «XUMHUUECKUN 3IEMEHT», «MAacCCOBOE YHUCIIO», «U30TOI», «INEKTPOHHBIM CIION»,
«QHEPTETUYECKUIN YPOBEHBY, «IJEMEHTHI-METAIIJIbD), «IJI€MEHThI-HEMETAIIBI»; MPU XapaKTepUc-
TUKE BEIIECTB IMOHATHUS «UOHHAsl CBS3b», «HUOHBDY, «KOBAJICHTHAs HEMOJSPHAs CBA3bY,
«KOBAJICHTHAs MOJISIPHAS CBSI3b), «IEKTPOOTPULIATENIBHOCTDY, «BAJICHTHOCTDY, «METAJIINYECKast
CBSI3bY;

OMUCHIBATh COCTAB U CTPOECHUE aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMepamu 1—20 B
[Tepuoanueckon cucrteme xumuueckux 3neMeHToB . . Menneneesa;

COCTaBJISITh CXEMBI PaCIpeIesICHUsI JJIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM
000JI0UKE aTOMOB; CXE€Mbl OOpa30BaHMS pPa3HBIX TUIOB XHUMHYECKON CBS3M (MOHHOM,
KOBaJICHTHOW, METAJUTMYECKOM );

O0OBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB (3apsAJI0B slIep
aTOMOB, YHCJIa JICKTPOHOB Ha BHEIIHEM JJICKTPOHHOM CJI0€, YHUCIIO 3aMOJHAEMBIX JIEKTPOHHBIX

CJIO€B, PaJInyC aTOMa, AMEKTPOOTPULIATEIbHOCTh, METAJUIMYECKHE U HEMETANINUECKHE CBOMCTBA)
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B [IepHo/Iax U rpynnax (riaBHbIX noarpymnmnax) [lepuoanueckoi cucTeMbl XUMHUUECKHUX 3JIEMEHTOB
. . MenneneeBa ¢ TOYKHM 3pEHHS TEOPUU CTPOEHHUS aTOMA;

CpaBHUBATh CBOMCTBA ATOMOB XMMUYECKHUX 3JIEMEHTOB, HAXOAAIINXCS B OJTHOM IEPHOJIE
Wiy rinaBHoy noarpynmne [lepnogndeckon cucteMsl XxuMudeckux diueMeHToB 1. . Menneneesa
(3apsiIOB siZIep aTOMOB, YUCIIA AIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE, YHUCIIO 3aMOTHAEMBIX
JJNIEKTPOHHBIX  CJIOEB, pPaJMYyC aTroMa, AJIEKTPOOTPULATEIBHOCTh, METAUIMYECKUE U
HEMETAJUTMICCKUE CBOUCTBA);

JIaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB IO MX IMOJ0KeHUI0 B llepronnueckoit
cucreMe xumudeckux snemeHToB JI. . MenneneeBa (XuMuueckuil 3HaK, MOPSAKOBBIA HOMED,
nepuoJ, rpymmna, NoArpymnmna, OTHOCUTENbHAsI aTOMHAsi Macca, CTPOCHHE aTomMa — 3apsij sapa,
YHCJIO MPOTOHOB U HEUTPOHOB B sJIpe, 00111e€ YHCIIO 3JIEKTPOHOB, paclpeesieHUue AIEKTPOHOB 110
ANIEKTPOHHBIM CIIOSIM); OIPEAEISATh TUI XUMHUYECKON CBS3M MO (opMysie BEIIeCTBa; MPUBOIUTH
IPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMH XUMUYECKOU CBSI3U;

XapaKTepu30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOW CBsi3M (OOMEHHBIN), MOHHOMN
CBSI3U, METAJUIMYECKOM CBS3U;

YCTaHABJIMBATh MPUYMHHO-CJIEICTBEHHbBIE CBA3M: COCTAB BEIIECTBA — THUI XMUMHUYECKOU
CBSI3U;

COCTaBIIATH (POPMYJIIbl OMHAPHBIX COEAMHEHMI 110 BAJICHTHOCTH; HAXOAUTh BAJIEGHTHOCTb

3JIEMEHTOB 110 OopMyJIe OMHAPHOTO COCAMHEHUS.

MeTtanpenMeTHbIe Pe3yNIbTaThl 00yUeHUs

VYyamuiicst JOJKEH ymems:

dbopMynHpOBaTh TUIIOTE3Y MO PEIICHUIO MPOOIIEM; COCTABIISATH TUIAH BBHITTOJIHEHUS
y4eOHOM 3a/1auu, perieHus: IpoOJIeM TBOPUYECKOTO U MTOMCKOBOTO XapaKTepa, BHITIOIHEHUS
MIPOEKTa COBMECTHO C YUUTETIEM;

COCTaBJISITh T€3UCHI TEKCTA;

BJIQJICTh TAKUM BUJIOM U3JIOKEHUS TEKCTa, KaK OMKMCAHKE; UCTI0JIb30BaTh TAKOW BUJ]
MBICJIEHHOTO (M/I€aJIbHOT0) MOJEIMPOBaHUs, KaK 3HAKOBOE MOJICIMPOBAHUE (HA ITpUMeEpe
COCTaBJICHUS CXeM 00pa30BaHUs XUMUUYECKOU CBSI3H);

UCIIONBb30BaTh TaKOW BHUJA MaTepUaAbHOrO (IPEAMETHOTO) MOJICIUPOBAHUS, Kak
aHaJOrOBOE MOJICINPOBAHUE;

UCIIOIb30BaTh TaKOW BHJ MaTepHAIbHOTO (MPEAMETHOTO) MOJCIUPOBAHMS, Kak

¢u3nveckoe MoJeNIMpoBaHue (Ha IpUMepe MOIEel CTPOCHHUS aTOMOB);
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OIpCaACIATh 00BEKTBI CpaBHCHUS U aCIICKT CPABHCHUSA 0OBEKTOB.

Tema 2. IIpocTbie BemecTBa (64.)

[TonoxkeHue MeTauioB U HeMeTaJoB B [lepuoanyeckoil cucTeMe XUMUYECKUX JIEMEHTOB
. . Menneneesa. Baxkneiimme npocTeie BeleCTBa — METAJLUIBI (3KeNe30, aTFOMUHUHN, KaJIbIIH,
MarHui, HaTpui, kaauii). O0mue Guzndeckue CBOMCTBa METAILIIOB.

Baxsneiiime mnpocTeie BellecTBa-HEMETAUIbl, OOpa30BaHHBIE aTOMaMU KHCIIOPOJa,
BOJIOpO/a, a30Ta, cephl, ¢ocdopa, yriepomaa. MoOJIEKYJIbl MPOCTHIX BEIIECTB-HEMETAIJIOB —
BOJIOPO/Ia, KUCIIOPO/1a, a30Ta, TajloreHoB. OTHOCUTENbHAS MOJICKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOIBKHX MPOCTHIX
BCIIECTB — aUIOTPONHA. AJIOTponHbIe Moaudukanmuu Kucioponaa, ¢ocdopa, o0JoBa.
Meramueckue U HEMETAJIMYECKUEe CBOMCTBA MPOCTHIX BemecTB. OTHOCHUTEIBHOCTH 3TOTO
TIOHSTHS.

Yucno Aporaapo. KonuuectBo BemiectBa. Monb. MonsipHas macca. MossipHblil 00beM
ra3o00pa3HbIX BemlecTB. KpaTHbIe ¢ IMHUITBI H3MEPEHHS KOJNYECTBA BEIIECTBA — MUJUTUMOJIb U
KWIOMOJIb, MWJI- JIUMOJIIpHAsT M KWJOMOJISIpHAsT MacChl BEIIECTBA, MUJUIUMOJSIPHBIA U
KIJIOMOJISIPHBIA 00bEMBI Ta3000pa3HbIX BEIIECTB.

PacdeTsl ¢ HMCHOJIB30BaHUEM TMOHATHI «KOJMYECTBO BEIIESCTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30BY, «UUCIIO ABOTaAPOY.

HMemoncTpauuu. I[lomyduenne o3ona. OOpasmel Oeloro W ceporo oJjioBa, Oenoro u
KkpacHoro (ocdopa. Hekoropeie MeTaisibl U HEMETAIbI ¢ KOJMYECTBOM BeliecTBa | MoOIIb.
MonspHblid 00beM Ta3000pa3HBIX BEIIECTB.

JlabopaTopHbie onbIThl. 6. O3HaKOMIIEHHE C KOJUIEKIUENH MeTaaoB. 7. O3HaKOMIICHHE

C KOJUIEKIIAEH HEMETAJLIOB.

[IpenmeTHbIe pe3yabTaThl 00YUECHHUS

VYyamuiicst JOJKEH ymems:

WCTOJIb30BATh TMPU XapPAKTEPUCTUKE BEUIECTB MOHATHUS: «METAJIbD), IIJIACTUYHOCTHY,
TEIIIONPOBOAHOCTEY, <AIJIEKTPONPOBOAHOCTDY, «HEMETAJUIBDY, «AJUIOTPOIUS», «AJUIOTPOIIHBIE
BUJIOU3MEHEHUS, WU MOAU(PUKAIITN,

ONHMCBLIBATh  IOJOXXEHHUE  DJIEMEHTOB-METAIJOB M  JJIEMECHTOB- HEMETaJllIOB B
[Iepronnueckoi cucteMe XxumMuyeckux 3iemenToB . 1. Menneneena;

KHaCCI/I(l)I/IIII/IpOBaTB IMPOCTBIC BEIIECTBA HA MCTAJIJIBI 1 HEMCTAJIJIBI, 3JICMCHTBI;
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ONpEEeNATh MPUHAAJIEKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX
KJIACCOB — METAaJUIbI U HEMETAaJLIbI,

JI0Ka3bIBaTh OTHOCUTEIILHOCTH JICJICHUS TPOCTHIX BEUIECTB HA METAJUIBl MU HEMETAILIBI,

XapaKTepu30oBaTh o01Me (PU3NIECKUE CBOMCTBA METAJIJIOB;

yCTaHaBIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXK]ly CTPOCHHEM aTOMa U XMMHYECKOU
CBSI3BIO B ITPOCTHIX BEIIECTBAX — METAJUIaX M HEMETallIax;

00BSACHATH MHOT000pa3ne MPOCThIX BEIIECTB TAKUM (PAKTOPOM, KaK ajsIOTPOIHS;

OMMCHIBATh CBOMCTBa BeElIECTB (Ha MpUMepax MPOCTHIX BEHIECTB — METAJIOB U
HEMETAJJIOB);

coOmroaTh MpaBuja TEXHUKHA O€30MacCHOCTH TMPU MPOBEACHUHM HAONIONACHUN U
71a00paTOPHBIX OIBITOB;

UCIIOJIb30BAaTh TPHU PEIICHWU PACUCTHBIX 3a/lay TOHSTHUS: «KOJUYECTBO BEIIECTBA,
«MOJTbY, «TIOCTOSTHHAST ABOTaIPO», «MOJISIPHASI MACCay, «MOJISIPHBIH 00BEM T'a30B», KHOPMAaJIbHBIC
YCIIOBUSY;

MPOBOAUTH PACUETHI C UCIIOIH30BAHUEM MOHSITUI: «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAs

Macca», «MOJDIpHLIfI 00BeM Ira3oB», «IIOCTOSHHAaA ABOI’&I[pO».

MeTtanpeaMeTHble pe3ysbTaTbl 00yueHus

Yyammuicss JTOMKEH yMmemdb. COCTABISTh KOHCIEKT
TEKCTa;
CaMOCTOSITEILHO MCTOJIb30BAaTh HEMIOCPEACTBEHHOE HAOIIOICHNE; CAMOCTOSATEIILHO
0OpMIIATH OTUYET, BKIIFOYAIOITUI OMMCaHNe HAOII0ICHUS, €r0 pe3yJbTaTOB, BEIBOJIOB;
BBITOJIHSATH MTOJTHOE KOMIUIEKCHOE CPaBHEHUE; BBIMOJIHITH CPABHEHHE 110

adHaJIOTHhu.

Tema 3. CoeqnHeHUs] XUMHYECKHUX JieMeHTOB (144.)

Crenenp okucneHus. CpaBHEHHE CTENEHM OKHUCICHHMS W BaJeHTHOCTU. OmnpeneneHue
CTETNICHU OKHCIICHUS JJIEMEHTOB B OMHApHBIX coeanHeHmsiXx. CocraBieHue (opmyn OWHApPHBIX
COeIUHEHMH, OOIINI CIToco0 UX Ha3BaHMUIA.

bunapHbie COCTMHEHUS METaUIOB U HEMETAJIOB: OKCHJIBI, XJIOPHUIBI, CyIb(OUIBI U TIP.
Cocrasnenne ux Gpopmyi.

buHapHble COEIMHEHUS HEMETAJUIOB: OKCHUJBI, JIETYYHME BOJOPOIHBIE COCIMHEHUS, HX

COCTaB MU Ha3BaHUs. HpeJICTaBI/ITGHI/I OKCHIOB: BOJa, yrHCKHCHBIﬁ ra3d, HEramcHass HN3BECTh.
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[IpeacraBuTenu NeTy4ynx BOAOPOJHBIX COEIMHEHUM: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHMs, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh OcHOBaHUM B Boje. lIpencraBurenu
HIesIouel: TUAPOKCUIBI HATpus, Kaud U Kanbius. [loHsTHe 00 MHIMKATOpaX W KaueCTBEHHBIX
peakuusx.

Kucnotsl, ux cocraB u HazBanusa. Knaccuduxanus kucnor. [lpeacraButenu KHUCIOT:
cepHasi, comsiHas, a3oTHas. [lonstue o mkane kucinoTHocTH (mkana pH). M3menenue oxpacku
WHINKATOPOB.

Conu Kak MpPOU3BOJHBIE KUCIOT U OCHOBaHUM, MX COCTaB M Ha3BaHMUA. PacTBOPUMOCTH
cosieil B Bozie. [IpencraBurenu conei: XJIOpul HaTpUs, KapOoHAT U (ocdaT KaabIusl.

AMopdHBIE U KPUCTALITUYECKUE BEIIECTBA.

MexMOoneKynspHble B3aUMOAECHCTBHSI. THIIBI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTB BEIIECTB OT TUIOB KPUCTAUIMUECKUX PEIIETOK.

UYuctbie BemecTBa M cMecu. [IpuMmepsl KHIKHX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CpolicTBa YHCTBIX BemecTB U cMmeceil. x cocraB. MaccoBasi u oObeMHasi JOJIM KOMIIOHEHTa
cMecu. Pacuersl, CBA3aHHBIE C UCIIOJIB30BAHUEM MOHSITHS «JIOJISI».

JemoncTtpauuu. OOpa3ubl OKCHIOB, KHCIOT, OCHOBaHMM u coneidl. Mogenu
KPUCTAILTMYECKUX PEIIeTOK XJIOpHAa HaTpus, anmasza, okcuaa yriaepoma (IV). Kucnotno-
IIEJIOYHbIE MHJUKATOPbl, MU3MEHEHUE HMX OKPACKHM B paA3IUYHBIX cpeAax. YHHUBEPCAIbHBIM
WHAUKATOp U U3MEHEHHUE €ro OKpPACKH B pa3inuHbIX cpenax. [llkana pH.

JlaGoparopHble onbIThI. 8. O3HAKOMJIEHHUE C KOJUIEKIIMEH OKCUIO0B. 9. O3HAKOMIIEHUE CO
cBoiictBamu amMmuaka. 10. KauectBeHHast peakuusi Ha yriekucislil ra3. 11. Onpenenenue pH
pPacTBOPOB KUCIJIOTHI, IIeNI0Un U BOAbL. 12. Onpexnenenue pH 1MMOHHOTO 1 SI0JI0YHOTO COKOB Ha
cpeze mioaoB. 13. O3nakomiieHMe ¢ Koiuiekuuen coned. 14. O3HakomlIeHHE C KOJUIEKIMEH
BEIIECTB C pa3sHbIM THUIIOM KPUCTAJUIMYECKOW  pemeTku. HM3roroBnenne  Moguenein

KPUCTAJUTMYECKUX pemieTok. 15. O3HakomiieHre ¢ 00pa3iioM rOpHOM MOPO/IBI.

[IpeameTHbIe pe3ynbTaThl 00yUCHUS

VYyamuiicst JOJKEH ymems:

WCMOJIb30BATh MPHU XAPAKTEPUCTUKE BEUIECTB IOHSTUA: «CTENEHb OKHUCIEHUS,
«BAJICHTHOCTB», «OKCHUJIb», «OCHOBAHUS», «IIETOUN», «KAYECTBEHHAsI PEAKLMSI», KUHAUKATOPY,
«KUCJIOTBI», «KACIOPOICOACPKAIINE KUCTOTHI, «OECKUCIOPOIHBIE KUCIOTHI», «KUCIOTHAs Cpe-

Jlay, «UIeNoYHas cpefiay, «HeHTpalibHas cpelay, «ikana PH», «conm», «amopdHbie BeliecTBay,
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CKPUCTANIMYECKHUE BEIIECTBA», «KPUCTAINIMYECKAsl PEUIETKa», «UOHHAs KpHUCTaJUIMyecKas
peleTKay, «aTOMHas KPUCTALTNYECKAs PEUIETKA», «MOJEKYJApHAs KPUCTAIUIMYECKAs PELIETKA,
«METAITMYECKas KPUCTAIIINYECKas PEIIETKa», «CMECHY;

KJIaCCU(PUIIUPOBATh CJIOKHBIE HEOPraHMYECKHUE BEIIECTBA IO COCTaBy Ha OKCHUJbI,
OCHOBAHMSI, KUCIIOTHI M COJIM; OCHOBAHMS, KACIIOTHI M COJIM MO PACTBOPUMOCTH B BOJIE; KUCIIOTHI
110 OCHOBHOCTH M COJIEPKAHUIO KUCIIOPOAA;

ONpPEAENATh MPUHAIJIEC)KHOCTh HEOPraHWUYECKUX BEIIECTB K OJHOMY W3 HM3YYCHHBIX
KJIacCOB (OKCH/IBI, JIETYIHE BOJAOPOIHBIC COSIUHEHMSI, OCHOBAHMS, KUCIOTHI, COJIN) TI0 (hopMyJie;

OMKUCHIBATh CBOMCTBA OTACNIBHBIX MPEICTABUTENCH OKCHUAOB (HAa TMpUMEpe BOIbI,
VIJICKUCJIOTO Ta3a, HEralieHONW M3BECTH), JETYYUMX BOJOPOJHBIX COCIUHEHUU (Ha TpuUMeEpe
XJIOPOBOJIOPO/Ia M aMMHUaKa), OCHOBaHUH (Ha pUMEpPE THAPOKCHUIOB HATPHS, KATUSI U KaJbIIHs),
KHCIIOT (Ha MpUMEpe CEpHON KHUCIOTHI) W COJIeW (Ha mpuMepe XJIopuaa HaTpus, KapOoHaTa
Kanblus, pocdara KalbIus);

ONpeAesATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

COCTaBJIATh (POPMYJIBI OKCHIOB, OCHOBAHUM, KUCIIOT U COJICH IO BAJICHTHOCTSIM M CTEIICHSIM
OKHCJICHUS 3JIEMEHTOB, a TAaKXKe 3apsaM MOHOB, YKa3aHHBIM B TaOJIUIE pPACTBOPUMOCTU KUCIIOT,
OCHOBAHUM M COJIEH;

OCTaBJISITh Ha3BAHUS OKCUOB, OCHOBAHUH, KMCJIOT U COJIEH; CPABHUBATH BAJICHTHOCTH U
CTE€TNIEHb OKUCJIEHUS; OKCHJIbl, OCHOBAHUSI, KUCIIOTHI U COJIM IO COCTABY;

UCIIOJIH30BaTh TAOJIUIlY pACTBOPUMOCTH JIJISl OTIPEICTICHUS PACTBOPUMOCTH BEIIIECTB;

yCTaHABJIWBAaTh TEHETHYECKYIO CBSI3b MEXITY OKCHJIOM W THIPOKCHIOM W HaoOOpOT;
MIPUYNHHO-CJICJICTBEHHBIE CBA3M MEXIY CTPOCHHEM aTroMa, XUMHYECKOM CBS3bIO M THUIIOM
KPUCTAJUTMYECKOM PEIIETKA XUMUYECKUX COCIMHEHHI;

XapaKTepu30BaTh aTOMHBIE, MOJIEKYJIAPHbIE, HOHHBIE METALUIMYECKNE KPUCTATIMYECKUE
pEUIeTKH; Cpely pacTBOpa ¢ MOMOIIbIO HIKaIbl PH;

MIPUBOJIUTH IPUMEPHI BEMIECTB C Pa3HBIMU TUIIAMH KPUCTAINIMYECKON PELIETKY;

MPOBOJUTH HAOJIOACHUSI 32 CBONMCTBAMH BEIECTB M SBICHUSAMH, MPOUCXOISIIIUMHU C
BEIIECTBAMU;

coOro1aTh MpaBUiia TEXHUKHU 0€30MaCHOCTH MPU TPOBEICHUU HAOIIOIEHUH U OTIBITOB;

MCCIIEIOBATh CPEy pacTBOPA C MOMOIIBIO MHIMKATOPOB; SKCIIEPUMEHTAIIBHO pa3invaTh
KHUCJIOTBI U IIEJI0OYH, NTOJIb3YACh NHIUKATOPAMU;

HCIIOJIB30BaTh IMPH PCIICHHWH PAaCUCTHBIX 3aJjad IMOHATHA «MacCoBasg OOJIA JJICMCHTA B
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BCHICCTBC», «MACCOBAaA HOO0JIA PACTBOPCHHOI'O BCIICCTBA», «o0beMHas JOJIA ra3006pa3H0r0
BCIIICCTBA»,
IMPpOBOAUTD PACUYCThI C UCIIOJIb30BAHUCM MOHSITUN «MacCcOBasl 1015 DJIEMEHTA B BCIICCTBC»,

«MaccoBad J0JIs1 PaCTBOPCHHOI'O BCIICCTBA», «00BbeMHas JOJIA ra3oo6pa3Horo BCIHICCTBA».

MeTtanpeaMeTHbIe pe3yJIbTaThl 00yUeHUs

VYyamuiics JOJKEH ymems:

COCTaBJISITh HA OCHOBE TE€KCTa TaOJMIIbI, B TOM yHciie ¢ npumeHenueM cpeacts MKT;

0]l PYKOBOJICTBOM YYHTEJISI IPOBOJUTH OIOCPEI0OBAHHOE HAOII0ICHUE;

O]l PYKOBOJICTBOM YUYHTENS OPOPMIIATH OTYET, BKIIOYAIOIIUN ONKMCAaHNEe SKCIEPUMEHTA,
€ro pe3yJbTaToB, BbIBOJIOB;

OCYILECTBJIATh MHIYKTHUBHOE 0000IIeHHE (OT €IMHUYHOTO JOCTOBEPHOro K 0OILIemMy
BEPOSTHOCTHOMY), T. €. OIPEIENSTh OOLIUE CYIIECTBEHHbBIE MPU3HAKH ABYX U O0see 00BEKTOB U
¢ukcupoBaTh X B (pOpME MOHATHUS WIH CYXKICHHUS;

OCYILECTBIIATH JIeIyKTUBHOE 000011eHNe (TI0JBEICHNE €IMHUYHOTO JOCTOBEPHOIO IO
oO11ee T0CTOBEPHOE), T. €. AKTYAITU3UPOBATH IMOHATUE WU CYKJIEHUE, U OTOKIECTBIATh C HUM
COOTBETCTBYIOIINE CYIIECTBEHHbIE IPU3HAKU OJTHOTO WM 00Jiee 0OBEKTOB; ONPENEsITh aCHEKT
KJacCU(UKALIMK; OCYIIECTBIATh KIacCU(UKALIHIO;

3HATh U UCIOJIb30BATh pa3Iu4Hble (POPMbI MPEICTABICHUS KIaCCUPUKALINU.

Tema 4. U3MeHeHus1, mpoucxoasimme ¢ Bemecreamu (154.)

[lonsaTne BNEHUHN, CBI3aHHBIX C N3MEHEHUSMU, TPOUCXOISIINMH C BEIIECTBOM.

SIBneHusi, CBS3aHHbIE C HW3MEHEHHEM KPHCTANIMYECKOIO CTPOEHHUs BELIeCTBa NpHU
MIOCTOSTHHOM €T0 COCTaBe, — (U3NIECKHe sIBICHU. DU3NUeCKHe SBICHUS B XUMHHU: TUCTHIUISIINS,
KPHUCTaJTN3allMs, BBITAPHBAHNE U BOTOHKA BEIECTB, (PUIBTpOBaHME U ICHTPUDYTHPOBAHUE.

SIBneHus, CBs3aHHBIE C HM3MEHEHHWEM COCTaBa BEIECTBA, — XHUMHUYECKHE PEaKLHUH.
[Mpu3HakK W yclIOBHS MPOTEKAHUS XUMHUYECKHX peakiuil. BrelgeneHue TEruioTsl U CBeTa —
peakiyu ropeaus. [lonsaTue o0 3K30- U SJHAOTEPMHUECKUX PEAKIHUSX.

3aKOH COXpaHEHUs MAacChl BEIIECTB. XMMUYECKHE YPAaBHCHHSA. 3HAUCHUE WHJCKCOB U
k03 punrentoB. CocTaBieHne ypaBHEHU XUMUYECKUX PEAKIIHA.

Pacdersl mo xuMu4eckuM ypaBHeHHSM. PemieHue 3amad Ha HaXOXICHHE KOJMYECTBa,
Macchl WM 00beMa MPOAYKTa PEaKLUH M0 KOJINYECTBY, MacCe WM 00bEMY UCXOJHOTO BEIECTBA.

PacueTtsl ¢ ucnojib30BaHUEM ITOHSTHUS «A0JIsI», KOTJJda HCXOJHOC BCHICCTBO JaHO B BUAC paCcTBOpaA
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C 3aJJaHHOM MacCOBOHM JOJIEHl PACTBOPEHHOI'O BELIECTBA WM COICPKUT ONPEICIICHHYIO JIOJIIO
IIPUMECEH.

Peakuuu pasnoxenus. [IpeacraBienne o CKOpOCTH XUMUYECKUX peakuuii. KarainsaTopsl.
®epmenThl. Peakiuu coennnenns. Karanutnueckue n HEKaTaIUTHUECKHE PEAKLIUU, 0OpaTUMBbIE
U HeoOpaTuMmble peakiuy. Peakuuu 3amenieHus. Psijg akTUBHOCTH METaJUIOB, €TI0 UCIOJIb30BaHUE
JUISL TIPOTHO3UPOBAHMUS BO3MOXHOCTU IMPOTEKAHUS pPeakUui MeXAy MeTallaMd U KHCIIOTaMH,
peakuuii BBITECHEHHSI OJJHUX METAJUIOB U3 PacTBOPOB MX COJEH ApyrMMU MeTaiuiamu. Peakuuun
oOMeHa. Peakiuu HeiiTpanu3zanuu. Y cioBus IPOTEKaHUS peakluii oOMeHa B pacTBOpax /10 KOHIIA.

Tunpl XMMHUYECKMX peakuuid HAa IpUMEPE CBOWCTB BOABL. Peakums pasimoxeHus —
AJIEKTPONIN3 BOAbl. Peakiuu coequHeHuss — B3aWMOJEICTBUE BOJABI C OKCHUAAMHU METAJLIOB U
HEMETAJJIOB. Y CJIOBHE B3aWMOJAECHCTBUS OKCHIOB METANIOB M HEMETAJUIoB ¢ Boaou. llonsTue
«TUApOKCcH by, Peakuinu 3amenieHust — B3auMoJieiicTBHE BOJIbI ¢ MeTaylaMu. Peakiu oOmMeHa
— TUAPOJINA3 BEIIECTB.

HNemoncTpauuu. [Ipumeps! ¢puszndyeckux sSBICHUN: a) IUIaBiIeHUe napaduHa; 0) BO3rOHKa
uoja win OCH30MHOM KUCIIOTHI; B) PACTBOPEHHME OKPALEHHBIX cOyei; I) nuddy3us TymIucThIX
BEUIECTB C TOpSIUEN JaMIOYKM HakaluBaHus. [IpuMepbl XMMHYECKUX SBJICHUN: a) TOpPEHHE
marHus, pocgopa; 0) B3aumMoeiicTBHE COISHON KUCIOTH C MPaMOPOM WJIM MEJIOM; B) TIOJTyUYEHHE
ruapokcuaa meau (I1); r) pacTBopeHre nony4eHHOro THAPOKCH 1A B KUCTIOTAaX; 1) B3AUMO/JIEHCTBUE
okcuga menu (1) ¢ cepHOlt KMCIOTOM MpU HArpeBaHUM; €) Pa3IoKEHUE NTepMaHraHaTa Kaaus; i)
pa3iokeHue MepoKcuaa BOAOPO/Ia ¢ MOMOIIbIO JUOKCHAA MapraHia 1 KaTtanasbl KapTodens uin
MOPKOBH; 3) B3aUMO/JIeiiCTBHE pa30aBIECHHBIX KHCIOT C METAJUIaMHU.

JlabopaTopHuble omnbiThl. 16. IlpokanuBanue MeAu B IJIAMEHM CHOUPTOBKU. 17.

3amernienue Meau B pactBope xiopuaa meau (II) sxemnesom.

[IpenmeTHbIe pe3yabTaThl 00yUECHHUS

VYyamuiics JOJKEH ymems:

WCMOJIb30BATh MPHU XapPaKTEPUCTUKE BEUIECTB MOHATHUS: «IUCTUILIALMSA», IIEPETOHKaY,
CKPUCTAJUTH3AIU», «BBIIAPUBAHUE», «(PWIBTPOBAHUE», «BO3TOHKA, WU CYyOJIMMAIIUSy,
«OTCTaMBaHUE», «IEHTPUDYTHPOBAHUEY», «XUMHUYECKAS PEAKIUN», «XUMHUECKOE ypaBHEHHEY,
«pEeaKIMM COCANHEHUS», «PEAKIN PA3I0KEHUSI», «PEaKIMd OOMEHay», «PEaKIuu 3aMEeIEeHUs»,
«peakLy HENTpaAIU3alum», «IK30TEPMUUYECKUE PEAKLIHNY, «IHAOTEPMUUYECKUE PEAKIIUN», «PEAK-
UM TOPEHHUS», «KATAIU3aTOPbl», «(PEPMEHTB», «OOpaTUMbIE peaKIUn», «HEeoOpaTUMBbIe

pCakmumn», <«KATAIUTHYCCKUC PCAKIHNN», «HCKATAIUTUYCCKHUC PCAKOUN», «PSAd AKTHUBHOCTHU
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METaJIIOBY, «THAPOITHU3Y;

YCTaHABIMBATh MNPUYMHHO-CIEJICTBEHHBIC CBS3M MEXAY (U3UUYECKUMU CBOWCTBaAMU
BEIIIECTB U CIIOCOOOM pa3/IeICHHS CMecei;

OOBSACHSTH 3aKOH COXPAHEHHSI MACChl BEIIECTB C TOYKH 3PEHUS aTOMHO-MOJIEKYJISPHOTO
YUCHUS;

COCTaBJISITh YPaBHEHMSI XMMHUYECKHX pEaKIMid Ha OCHOBE 3aKOHA COXPAHEHHUS MAacCChl
BCIICCTB;

OTHCHIBATh PEAKIIMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJTHOTO) S3BbIKA U S3BIKA
XHUMUU;

KJIaCCH(UITIPOBATh XUMHYECCKHE PEAKIIMU 0 YHCIY W COCTAaBy HCXOJHBIX BEIIECTB U
MPOJIYKTOB peakluu; TeraoBoMy 3G(eKTy; HampaBICHUIO MPOTEKAHUS PEAKIHNH; YYaCTHIO
KaTaan3aTopa;

WCIIOJIb30BaTh TAOJIHUIly PACTBOPUMOCTH JJIS ONPEACNICHUS] BO3MOXXHOCTH MPOTEKaHUs
peakuii oOMeHa; SJIEKTPOXUMHUYCCKHA P  HanpsHKeHUH (AaKTUBHOCTH) METAIOB IS
ompeieNIeHUsT BO3MOKHOCTH MPOTEKAHUS PEaKIui MEXIy MeTalZIaMH M BOJHBIMH PacTBOpPaAMHU
KHCJIOT U COJICH;

HaOII0aTh M OIMHUCHIBATh NMPU3HAKKH M YCJIOBHS TEUCHHUS XUMHUYECKUX pEaKIui, JeaTh
BBIBOJIbI HA OCHOBAHUH aHAJIN3a HAOIIOJICHUH 32 SKCIIEPUMEHTOM;

MPOBOJUTH PACUEThl IO XUMHUYECKUM ypPaBHEHHUSIM Ha HAaXOXJICHHE KOJIMYECTBA, MACCHI
win o0beMa MPOAYKTa PEaKlUH MO KOJIUYECTBY, MAcC€ WJIM O0BEMY MCXOJHOTO BEIIECTBA; C
HCIIOJIb30BAHUEM TTOHSITHUS «I0JIs1», KOT/1a KCXOTHOE BEIIECTBO JIaHO B BUJIE PACTBOPA C 3aJJaHHOU

MacCCOBOM JI0JIEW paCTBOPEHHOT'O BEIIECTBA UJIU COJICPKUT ONPEICTICHHYIO OO MPUMECEH.

MeTtanpenMeTHbIe Pe3yNIbTaThl 00yUeHUs

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4uciIe ¢ puMeHenueM cpeacts UKT;

CaMOCTOSITENIBHO O(QOPMIIATH OTYET, BKIIOYAIOMIUNA ONUCAHHWE DSKCIEPUMEHTa, €ro
pE3yIbTaTOB, BEIBOOB;

WCIIOJIB30BATh TAKOW BHJ MBICIEHHOTO (MAECAJBHOTO) MOJEIUPOBAHMS, KaK 3HAKOBOE
MoJIeTTUpOBaHue (Ha MpuMepe YpaBHEHUN XUMHUECKUX PEeaKIuil);

pasnu4ath 00bEM U COZEp KaHME NMOHATUH; pa3InyaTh POJAOBOE U BUIOBOE

MOHATHUA; OCYIICCTBIIATE POAOBUI0OBOC OIMPCACICHUC MOHSTHMH.
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MeTtanpeaMeTHbIe pe3yJIbTaThl 00yUeHuUs

VYyamuiicst JOJKEH ymems:

CaMOCTOATCIIbHO UCIIOJIB30BATh OIIOCPCIOBAHHOC Ha6J'II-O,Z[eHI/Ie.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3JieKTPo1uToB (19)

PactBopenue kak Gpuznko-xumMudeckuii mporecc. [lorstue
oruaparax W Kpucramoruaparax. PactBopumocTts. KpuBble pacCTBOPUMOCTH KaK MOJEIb
3aBUCUMOCTH  PAacTBOPUMOCTH  TBEpPJbIX BEIIECTB OT TeMmieparypel. HacblllleHHBIE,
HEHACHIIIICHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB I MPUPOJABI U CEIHCKOTO
X031 CTBa.

[TonsaTHe 00 SJIEKTPOIUTHYECKON TUCCOIUAIIMN. OJCKTPOJIUTHI M HEIJIEKTPOIUTHI.
MexaHu3M AMCCOUMAIMK  BJIEKTPOJUTOB C PA3JIUMYHBIM  XapakTepom cBsi3u. (CreneHb
AICKTPOJIUTHICCKON nrcconuanui. CHIIbHBIE U ca0ble AJICKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU BIEKTPOIUTHIECKON Truccoranuu. oHHbIE ypaBHEHHS
peakruii. Peakiiuu oOMeHa, HayIyme 10 KOHIIA.

Kinaccudukarus HOHOB U UX CBOMCTBA.

Kucnorel, ux kmaccudukarus. {ucconuamus KUCIOT M MX CBOWCTBAa B CBETE TEOPHH
3JIEKTPOJUTUYECKOW  JHUCCOLMaunu. MOJeKyJIIpHblE W HWOHHBIE YPaBHEHUS  PEaKLHUM.
B3anmopaeicTBue KUCIOT C METAJIAMH. DJIEKTPOXUMUYECKUH PSJl HANPsHKEHN MeTauioB. B3au-
MO/JIECTBUE KUCIIOT C OKCUAAMH METALIOB. B3anMoeliCTBUE KMUCIIOT C OCHOBAHUSIMU — PEAKIUS
HeWTpanu3anuu. BzaumoericTBiue KUcioT ¢ coisiMu. Mcnonp3oBaHue TabIUIBI paCTBOPUMOCTH
JUTA XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kKinaccudukamnus. J(uccoumamnusi OCHOBaHMN M MX CBOWCTBA B CBETE
TEOpUH  DJICKTPOJUTHUECKOW Juccolranuu. BzaumonendcTBHE OCHOBAHUW C  COJISIMM.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKA XMUMHUYECKUX CBOMCTB OCHOBA-
Huil. B3anmMmoencTBue menoden ¢ OKCHUJIaMU HEMETAIJIOB.

Conu, ux auccouualysl U CBOMCTBA B CBETE€ TEOPUH AJIEKTPOJIUTHUECKON TUCCOLMALINH.
B3aumopeiicTBre coseil ¢ mMeTamiamu, 0OCOOCHHOCTH ITHX peakuuii. BzanMmopeiictBue coneit ¢
consiMu. Mcronp30BaHUE TAOJIHIIBI PACTBOPUMOCTH TSI XaPAKTEPUCTHKU XUMHUYECKUX CBOWMCTB
COJICH.

O06o0mieHne cBeieHni 00 OKCHUIaX, X KIacCH(PUKAIIUU U CBOMCTBAX.

I'eneTnueckue paabl METaJllla W HEMETaJllIa. I'eneTuueckass CBs3b MCXKIAY KiIacCaMHU
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HEOPraHUYECKUX BEILIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIINH.

OmpezienieHNe CTENEHEH OKUCICHUS TSI 3JIEMEHTOB, 00pa3yIoIIMX BEIIECTBAa Pa3HBIX
KJ1accoB. Peakiiuu moHHOTO 0OMEHA U OKUCIUTENbHO-BOCCTAHOBUTENbHBIC peakiiuu. OKUCIUTENb
1 BOCCTAaHOBUTEIIb, OKHMCJIICHHE U BOCCTAHOBJICHHE.

CocraBiieHHE YpaBHEHHHM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUM METOJIOM
3JIEKTPOHHOTO OallaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KHUCIOT M COJEH B CBETE
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

JdemoncTpamum. HcnbiTaHue BEIIECTB M MX PACTBOPOB HA 3JIEKTPONPOBOIHOCTb.
3aBUCUMOCTD  DJIEKTPOINPOBOJAHOCTH YKCYCHOM KHCJIOTBI OT KOHIEHTpanuu. JIBuxeHue
OKpAIlICHHBIX HOHOB B DJICKTPUUECKOM TII0Je. B3aummMmojneicTBue IMHKA C CEpOM, COJISTHOU
kuciotoit, xiaopuaom meau (11). lopenne maraus. BzaumoaeicTBre XJIOPHOM U CEpOBOIOPOTHOM
BOJBI.

JlaGopaTopHble onbIThl. 18. B3anmopeiicTBue pacTBOPOB XJIOpHJAa HATpUsS U HUTpATA
cepedpa. 19. IlonyyeHue HepacCTBOPUMOTO THIPOKCUIA U B3aUMOJICUCTBHUE €ro ¢ KucimoTamu. 20.
BzanMmoneiicTBue KUCIOT ¢ OcCHOBaHUSAMH. 21. B3amMonelicTBHE KHCIIOT ¢ OKCHJAAMH METAJIOB.
22. B3aumojelcTBHE KHCIOT ¢ MeTaiamu. 23. B3auMoJeMCTBHE KHCIOT C COlsIMU. 24.
BzaumopeiictBue 1mieigoueid ¢ KHciIoTaMH. 25. BzaumMopedcTBue IIenodell ¢  OKCHUIAAMU
HEMETAJLJIOB.

26. B3aumopeiicteue mienoueit ¢ consimu. 27. [lonyueHue v cBOMCTBa HEPACTBOPUMBIX
ocHoBaHuii. 28. BzamMopeicTBHEe OCHOBHBIX OKCHJIOB C KHcJIoTamMu. 29. B3aumoneincTBhe
OCHOBHBIX OKCH0B ¢ BoAo#. 30. B3zaumoaeiicTBHE KMCIOTHBIX OKCHIOB ¢ Iieouamu. 3 1. B3aumo-
JNIEUCTBUE KHUCJIOTHBIX OKCHIOB ¢ Bomou. 32. BzaumopnelcTBue cojieM ¢ KuciaotamMu. 33.
BzaumopeiictBue coneii ¢ meaouamu. 34. BzaumoaeicTBue coieii ¢ consamu. 35. B3aumoaeiicteue

PacTBOPOB COJIEH C METaJlJIaMH.

[IpeameTHbIE pe3ynbTaThl 00yUCHUS

VYyamuiicss JOJKEH ymems.:

MCIOJIb30BaTh MPHU XAPAKTEPUCTUKE MPEBPAIICHUN BEUIECTB MOHATHS: «PacTBOPY,
(QIIEKTPOIUTHUYECKAs  JHUCCOLMALHUS»,  «IJEKTPOJUTBD),  «HEIIEKTPOJUTHI»,  «CTENECHb
JUCCOIMAIINNY, «CUJIbHBIC JJIEKTPOJUTHI), «CJIadble JJIEKTPOIUTHD), «KATHOHBD), «aHHOHBD»,

«KHCJIOTBD», «OCHOBaHUA», «COJIHU», «HOHHBIC PCAKIUN, «Heconeo6pa3ymnme OKCHUIBD»,
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«COJIe00pa3yroIIue OKCUABDY, «OCHOBHBIE OKCHJIBI», «KHUCJIOTHBIE OKCHJBI», «CPEIHHE COIM,
«KHCIIBIE COJIN», KOCHOBHBIE COJN», «TEHETUYECKUHN PSAI», KOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
PEAKIIUMNY, KOKUCITUTENbY, «BOCCTAHOBUTEIbY, «OKUCICHUEY, «BOCCTAHOBJICHUEY,

OMUCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUUYECKHI MPOoLecC; WILTIOCTPUPOBATH
MIPUMEPAMHU OCHOBHBIE MOJIOKEHHS TEOPUH AIEKTPOJIUTHIECKON TUCCOIUAIINUI; TEHETUYECKYIO
B3aMMOCBS3b MEXK/y BEIIECTBAMHU (IIPOCTOE BEHIECTBO — OKCUJI — TUIPOKCHUI] — COJIb);

XapaKTepu30BaTh OOIIME XMMHUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJOB,
KHUCJIOT, OCHOBAaHUH U COJICH C MO3UIUN TECOPHUHU DIICKTPOJIUTHYECKON TUCCOLUMAIUMU; CYITHOCTh
3JIEKTPOJUTHYECKON AUCCOUMAIMN BEIIECTB C KOBAICHTHOM MOJIIPHOM M MOHHOW XMMHYECKOU
CBSI3b10; CYIIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIIHLHBIX PEAKIIHIA;

MPUBOJIUTH MPUMEPHI PEAKIUM, TOATBEPKAAIOIINUX XUMUYECKUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHMN M COJICH; CYIIECTBOBAHHE B3aMMOCBSI3U MEXKIY
OCHOBHBIMM KJIACCAMH HEOPTaHUYECKUX BEUIECTB;

KJIacCCU(HUIIUPOBATh XUMHUYECKHE pEaKIUU ITI0 «U3MEHEHHUIO CTETCHeH OKUCICHUS
3JIEMEHTOB, 00Pa3yIOIINX pPEearupyroIIre BEIIECTBAY;

COCTaBJISITh YPABHEHHUSI AIEKTPOJIUTHUECKON TUCCOIMALINU KUCIIOT, OCHOBAaHUW U COJIEH;
MOJIEKYJIIpHBIC, TIOJIHBIE M COKpAIICHHbIE WOHHBIE YpaBHEHMUS PEaKIUid C ydacTUEM
ANEKTPOJIUTOB; YPABHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHI, UCIIOIb3YSI METO/ AJIEK-
TPOHHOTO OajlaHca; YpaBHEHHS PEAKIIMNA, COOTBETCTBYIOMINUX IOCIICAOBATEIBHOCTH («IICITOYKE))
MPEBPAILCHUN HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

ONPENICNISITh OKUCJIUTEIb W BOCCTAHOBUTEIb, OKHCJICHHME W BOCCTAHOBJIECHHUE B
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUAX;

YCTAaHABJIMBATh NPUYMHHO-CIICICTBEHHbIC CBSI3U: KJIACC BEIIECTBA — XHUMHYECKHUE
CBOMCTBA BEIIIECTBA;

HaOII0IaTh U OMUCHIBATh PEAKIIUU MEXY JIEKTPOJIUTAMU C MOMOIIBIO €CTECTBEHHOTO
(pyccKOro Wiy poJAHOIO) S3bIKa U S3bIKA XUMUU;

MPOBOJUTH ONbITHI, IMOATBEPKIAIONIME XUMHYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB

HCOPTaHUYCCKUX BCUICCTB.

MeTtanpeaMeTHbIe pe3ybTaThl 00yueHus

VYyamuiicss JOJKEH ymems.:
JIeTIaTh MOMETKH, BBITUCKH, IUTUPOBAHUE TEKCTA; COCTABIISThH JOKIA/L;

COCTaBJISITh HAa OCHOBE TE€KCTa IrpaduKku, B TOM yucie ¢ npumeHennem cpeacts MKT;
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BJIa/IETh TAKUM BHJIOM U3JIOKEHHUS TEKCTa, KaK pacCyKJI€HUE; UCII0JIb30BATh TAKOW BU/T
MBICJIEHHOTO (H/1€aIbHOT0) MOJIETUPOBAHUS, KAK 3HAKOBOE MOJIEIMPOBaHKE (Ha MpUMepe
YpaBHEHMI peakluid JUCCOLMALINN, MOHHBIX YPaBHEHUHN peakiuil, Moaypeakiuui OKUCICHHS-
BOCCTaHOBJICHUSA);

pa3nu4aTh KOMIIOHEHTHI JOKa3aTeIbCTBA (T€3UC, apryMEHTHI U (hOpMy J0Ka3aTelbCTBA);

OCYHICCTBIIATH MPAMOC HHAYKTUBHOC NOKA3aTCIILCTBO.

Tema 7. IpakTuxym 2. CBOlCcTBa pacTBOPOB 25eKTponutos (1/4 1)t
1. Hounble peakuuu. 2. YCIOBUS TEUEHHMS] XMMHUYECKHX PEAKIUN MEXIy pacTBOpaMu
3JEKTPOJIUTOB 10 KoHIA. 3. CBOICTBa KHUCJIOT, OCHOBAaHMM, OKCUAOB M coiieil. 4. Peiienue

OKCIICPUMCHTAJIBHBIX 3a/1a4.

[IpenmeTHbIe pe3yabTaThl 00YUCHHUS

Ydyammuics JOIKEH ymems:

obOpamatecs ¢ J1abopaTOpHBIM OOOPYIOBAHMEM M HarpeBaTeIbHBIMU MPUOOPAMH B
COOTBETCTBUU C TIPABUIIAMH TEXHUKH O€30MacHOCTH;

BBITIOJIHATh TPOCTEHINNE MpPUEMbl OOpalleHus ¢ Ja0OpaTOPHBIM OO0OPYIOBAHUEM:
71a060paTOPHBIM HITATUBOM, CITUPTOBKOM;

Ha0II0/1aTh 32 CBOMCTBAMU BEIIIECTB U SBJICHUSIMU, MPOUCXOISIIIMMHE C BEIIECTBAMU;

ONMHCHIBATh XUMHUYECKUI DKCIEPUMEHT C TOMOIIBI) E€CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3BIKA U SI3bIKA XUMHH,

JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEJICHHOTO DKCIIEPUMEHTA.

MeTtanpeaMeTHble pe3ysbTaThl 00yueHus

VYyamuiicst JOJKEH ymems:
OTIpeNIeNIsATh, UCXOAS W3 Y4YeOHOW 3aJaud, HEOOXOJIWMOCTh HEIOCPEICTBEHHOTO WIIH
OTIOCPEIOBAHHOT'O HAOJIOICHHUS;

CaMOCTOSATEIHHO (POPMHUPOBATH MPOTPAMMY IKCIIEPHUMEHTA.

Tema 8. YueOHbIe dSKCKypcuu (—/4 4)

DKCKYpCHH: B My3€H MHHEPAJIOTUYECKHE, KpaeBeuecKne, XyI0KEeCTBEHHbIE; JabopaTopun
yu4eOHBIX  3aBEJCHHH, arpoXMMHUECKHe J1adopaTOpHM,  JKOJOTHYECKHE, CAHUTAPHO-

SMUACMHUOJIOrHICCKUEC, alTCKH; Ha MPOU3BOJACTBCHHBLIC 0O0BEKTHI (XI/IMI/I‘IGCKI/IG 3aBO/JBbI,

! TIpu nBYX4acoBOM IUTAHMPOBAHMHU IIPOBOJMTCS TOJBKO IPAaKTHUYECKas pabora 4.
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BOJOOYHCTHBIC COOPYKCHUA U APYI'HC MCCTHBIC XUMHUYCCKUC HpOI/ISBO,Z[CTBa).

Pe3epBHoOe Bpemss — 3—6 u.

JInuHOCTHBIE pe3yJibTaThl 00y4eHus!

VYyamuiicss JOJKEH:

3HAMb U NOHUMAMb. OCHOBHBIE HICTOPUYECKHUE COOBITHSI, CBSI3aHHBIC C Pa3BUTHEM XUMHUHU
U 00I1IeCTBa; TOCTHKEHHUS B 00JIACTU XUMHUH U KYJIbTYpPHBIE TPAaJULMH (B YACTHOCTH, HAy4YHbIE
TpaAUIIMN) CBOCH CTpaHbI; OOLIEMUPOBBIE JTOCTHIKEHUS B 00JIACTH XHMHUH, OCHOBBI 3/I0POBOTO
o0Opasa *KU3HH; MMpaBUJIa TIOBEACHUS B UPE3BBIUYAMHBIX CUTYaIUsX, CBI3AHHBIX C BO3JCHCTBHUEM
Pa3IMYHBIX BEIIECTB; COIMATLHYIO 3HAUUMOCTh U COJIep KaHue MPodeCcCHii, CBI3aHHBIX C XUMHECH;
OCHOBHBIC TIpaBa W OOS3aHHOCTH TpakJaHWHA (B TOM YHCIIEC YYaIlerocs), CBSI3aHHBIC C
JUYHOCTHBIM, TPOPECCUOHATFHBIM U )KU3HEHHBIM CaMOOIIPEICTICHUEM;

UCnbIMbIBAMb. YYBCTBO TOPJOCTH 32 POCCUUCKYI0O XMMUUYECKYIO HayKy U YBa)K€HHE K
UCTOPUU €€ Pa3BUTHS; YBAKCHUE M NPUHATHE JOCTHKCHUN XUMHM B MHUPE; YBAXKEHHE K
OKpYKaOIMMUM (Y4alluMCsl, YYUTEIIIM, POAUTENSAM U JP.) — YMETh CIIYIIAaTh U CJBIINIATh MAPTHEPA,
MIPU3HABATH MPABO KAXJOr0 Ha COOCTBEHHOE MHEHUE U IPUHUMATDH PEIICHUS C YIETOM MO3UIIUMA
BCEX YYAaCTHHKOB; CAMOYBKCHHE M SMOIIMOHAIILHO-TIOJIOKUTEILHOE OTHOIIIEHHE K cebe;

npuzHaséams. TEHHOCTb 3J0pPOBbS (CBOETO W JPYrux JrOJiel); HEOOXOIUMOCTh
CaMOBBIPAKEHUSA, CAaMOPEATU3alMU, COIUAIIBHOTO MPU3HAHUS,

0CO3HABamb: TOTOBHOCTH (WJIM HETOTOBHOCTHb) K CaMOCTOATEIbHBIM IOCTYIKaM |
JEUCTBUSIM, TIPUHSITHIO OTBETCTBEHHOCTH 3a MX PE3YyJbTaThl; TOTOBHOCTH (MM HETOTOBHOCTD)
OTKPBITO BBIPA’KaTh U OTCTAUBATH CBOKO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IMOCTYIIKaM;

nposenams. 100pOKeIaTEIHbHOCTh, JOBEPHUE U BHUMATEIBLHOCTD K JIFOASM, TOTOBHOCTH K
COTPYIHUYECTBY U JIpyk0Oe, OKa3aHHWIO IIOMOIIM HYXJAIONUMCS B HEW, YCTOWYMBBINA
MO3HABATEIHHBIN UHTEPEC, MHUIIUATUBY U JTI0O003HATEILHOCTh B U3YUYCHUH MHPA BEIIECTB U peak-
[W; UETeYCTPEMIICHHOCTh U HACTOMYMBOCTh B JOCTHKEHUH 1EJIEH, TOTOBHOCTh K MPEOI0JICHHIO
TPYJQHOCTEH; YOEKICHHOCTh B BO3MOXKHOCTH TIO3HAHUS TPUPOJIBI, HEOOXOIUMOCTH Pa3yMHOTO
UCIIOJIH30BaHUS JOCTIKCHUN HAYKU M TEXHOJOTHM NIl pa3BUTHS 00111eCTBa;

yMemby: YCTAHABIMBATh CBA3b MEXKAY LEIbI0 U3YYEHUS XUMUHU HUTEM, Uil YErO0 OHA
OCYIIECTBIISCTCS (MOTHUBAMHM); BBITIOJHITh MPOTHOCTUYECKYIO CaMOOIICHKY, PETyJIHPYIOIIYIO
AKTUBHOCTH JINYHOCTHU HA ITAIIE €€ BKIOYEHHS B HOBBIWA BUJI JE€ITEIbHOCTH, CBSI3aHHBIN C HAYAJIOM

U3Y4YECHHs] HOBOTO YYEOHOIro IpelMeTa — XHMMHH; BBIIOJHATh KOPPUTHUPYIOLIYIO CaAMOOLIEHKY,
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3aK/IIOYA0IYOCA B KOHTPOJIC 3a ITPOUCCCOM U3YUCHUS XUMUU 1 BHCCCHUU H606XOIH/IMI>IX KOPPCK-
TUBOB, COOTBCTCTBYIOIIHUX STallaM H crocodoam N3YYCHHUA KypCa XUMUHU, CTPOUTH JXU3HCHHBIC U
l'IpO(beCCI/IOHaJ'IBHBIe IUIAHBI ¢ YUCTOM KOHKPCTHBIX COOHUAIBHO-UCTOPHUUYCCKUX, IMOJIMTUYCCKUX U
3KOHOMHNYCCKUX YCHOBHﬁ; 0CO3HaBaTh COOCTBEHHEBIC ONCHHOCTHU U X COOTBCTCTBUC IPUHUMACMBIM
B JKU3HHN PCHICHUAM, BCCTH JHAJIOI HAa OCHOBC PABHOIIPABHBIX OTHOILICHUM M B3aHMHOIO
YBaXXCHUA,; BBIACIIATD HpaBCTBCHHBIfI ACIICKT MOBCACHUA N COOTHOCHUTDH MOCTYIIKH (CBOI/I " APpYyrux
J'IIOI[GfI) A COOBITHS C NPUHATBIMA 3TUYCCKMMH HOpPMaMH; B IPCACIaX CBOUX BO3MOKHOCTEH
HpOTHBOHeﬁCTBOBaTb JCUCTBUSM U BIIMAHUAM, IIPCACTABIIAIOINUM YIPpO3Yy JKHU3HU, 3JOPOBBIO U

0€3011aCHOCTH JIMYHOCTH U OOIIECTBA.
IKJIACC
Coaepxanue nporpammbl

Beenenue. O0masi XapakTepuCTHKAa XUMHYECKHX 3JIEMEHTOB H XUMHYEeCKHX
peakuui. [lepuoanueckuii 3axoH u [lepuoanyeckasi cucreMa XUMHYECKUX
ynemenToB /1. U. Menaeneena (10)

XapaKTepHUCTHKA 2JIEMEHTA 110 €T0 MOJIOKEHUIO B llepronnyueckoil cucteMe XUMHUYECKUX
snemeHToB /. . MenzaeneeBa. CBoiicTBa OKCUIOB, KHCIIOT, OCHOBAHUW U COJIEH B CBETE TEOPUH
AIEKTPOJIUTUYECKON TUCCOUALMMI U OKUCIIEHUSA-BOCCTAHOBIICHHUS.

[TonsiTne o0 mepexoaHbIX daeMeHTaX. AMPOTepHOCTh. ['eHeTHYEeCKUid psiJi TIEPEXOTHOTO
DIIEMEHTA.

[lepnonnueckuii 3akoH W llepumonnueckas cucrema xumuueckux sieMmeHtoB J[. M.
Menneneesa.

XuMHYecKass OpraHM3alds XUBOW W HEXKMBOM NPUPOABI. XUMHYECKHH COCTaB SA1pa,
MaHTHUU U 3€MHOM KOPBl. XMMHYECKHE DJIEMEHTHI B KIJIETKAX >KUBBIX OpPraHu3MoOB. Makpo- u
MUKPO3JIEMEHTHI.

O060061enne cBeleHUi 0 XUMUYEeCKHX peaknuax. Kiaccupukanus XuMHUYECKUX PeaKIuii
[0 Pa3JMYHBIM IPU3HAKAM: «YHCIO U COCTaB pEarupyroumMx M 00pa3yrolIUXCsl BEIIEeCTBY,
«TETUTOBOM 2(PQeKT», «HaNpaBICHUE», «U3MEHEHHE CTENEHEH OKHCIEHHUsS 3JIEMEHTOB, o0Opa-
3YIOIIUX PEarupyrolire BemecTBay, «(}aszay, «MCIOIb30BaHAE KaTallu3aTopay.

[lonsiTHE O CKOpPOCTM XMMHYECKOM peakuuu. DakTopsl, BIUAIOIIME Ha CKOPOCTh
xuMHu4yecKkux peakiuii. Karanuszarops u karanu3. UHrHOUTOpEL. AHTHOKCHUIAHTHI.

HNemoncTpauuu. Paznuunsie Gopmbr tabmuubr J[. . Menneneea. Monaenu aTomoB
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9JIeMEeHTOB |—3-ro mnepuooB. Mojenb CTpoeHHs 3eMHOro mapa (MONEepeyHbI paspes).
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakluu OT MPHUPOAbl pEarupyroliux BeELIECTB.
3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOW pPEaKUMH OT KOHILIEHTPALMH PEarupyrollnx BeELIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOH pEaKIUU OT IJIOMIAIN CONPUKOCHOBEHHS PEATUPYIOIINX
BEUIECTB («KUISIIIUNA CJI0W»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKON peaKIMH OT TeMIepaTypbl
pearupyromnx BemecTB. [ OMOTe€HHBIM U TETEPOTCHHBIN KaTanu3bl. @EepMEHTATUBHBIN KaTalu3.
WNurnbuposanue.

JlaGopaTopHbie onbIThI. 1. [ToayueHne ruapokcnia UHKA U UCCIIEI0BAHKE €r0 CBOMCTB.
2. MopgenupoBanue noctpoeHus llepuonnueckoil cucteMbl XHUMHUYECKHX anemeHToB JI. .
MengeneeBa. 3. 3amenieHnue xene3oM menu B pactBope cyibdara meau (Il). 4. 3aBucumoctsb
CKOPOCTHM XMMHYECKOW peakuud OT MPUPOAbl pearupyrouMx BEIIeCTB Ha MpUMeEpe
B3aUMOJEICTBUS KUCJIOT C METaulaMHu. 5. 3aBUCHMOCTbh CKOPOCTH XMMHYECKON peakuuu OT
KOHIEHTPALIUY pearupyrolux BEIIECTB Ha IPUMEPE B3aUMOAEHCTBUS LIMHKA C COJISTHOM KUCIOTOM
pa3IMYHON KOHLIEHTpauuu. 6. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM pEeakUuu OT IUIOAIn
CONPUKOCHOBEHHUSI pPEarupyromux BemecTB. 7. MOAENNpOBaHUE «KHUIISIIETO CIos». 8.
3aBUCUMOCTb CKOPOCTH XHMHYECKOH pPEAKIUU OT TEeMIlepaTyphbl peardupyrolluxX BELIECTB Ha
npuMmepe B3aumojeicTBus okcuga meau (ll) ¢ pactBopoM cepHOM KHCIOTHI pa3IUdIHON
Temriepatypsl. 9. Pa3znokeHue mepokcuaa BOAOpoAa C MOMOIbi0 okcuaa mapranmna (IV) u
karanas3bl. 10. OOHapykeHHe KaTalla3bl B HEKOTOPBIX MUIIEBBIX NpoaykTax. 1 1. Murubuposanue

BBaHMOIIefICTBPISI KHCJIOT ¢ MCTAJJLIaMH YPOTPOIIMHOM.

[IpeameTHbIE pe3ynbTaThl 00yUeHUS

VYuamuiicst JOJKEH ymems:

WCIIOJIb30BaTh MPH XAPAKTEPUCTUKE NPEBPAILCHUN BEIIECTB MOHATHUS: «XHUMUYECKas
peaKIus», «PeaKiuu COCIUHEHUS», «PEaKIUU PA3IOKEHUN», «PEAKIMU OOMEHA», «PEaKIUU
3aMELICHUS», «PEAKLUU HEUTpAIU3ALUN», «IK30TEPMUUYECKUE PEAKLUN», «IHAOTEPMHUUYECKUE
peakuumn»,  «oOpaTHUMble  peakIUh»,  «HEOOpaTUMbIE  PEAKUUU»,  «OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE ~ PEAKLUUHN», «TOMOTCHHBIE PEAKIUW», «TETEPOTCHHBIE  PEAKLHUMN,
«KaTaJTUTUYECKUE PEaAKIUN», «HEKATATUTUUYECKHE PEAKIUN», «TEIIOBOH A((PeKT XuMUdecKon
peaKuumn», «CKOPOCTb XUMUYECKON PEAKIIUNY, «KATAIU3ATOPY;

XapaKTEepU30BaTh XMUMHUYECKHUE DJIEMEHTHhl |1—3-TO MEpPUOJOB MO UX TOJOKEHUIO B

[lepuonnueckori cucreme xumuueckux sieMeHToB JI. M. MenneneeBa: XMMHYECKHM 3HAK,
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MOPSIAKOBBIN HOMEP, NIEPUO, TPYIIA, IOArPYIINA, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOEHUE aTo-
Ma (3apsin a1pa, YUCII0 IPOTOHOB U HEUTPOHOB B sIZIpe, 00IIEE YUCIIO 3JIEKTPOHOB, pacipeieIeHUE
AJIEKTPOHOB O 3JEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, (hOopMysa, Ha3BaHWE U THUIl BHICIIETO
OKCHJIa ¥ TUAPOKCHUJIA, JIETYIETO BOJIOPOJHOTO COSTUHECHUS (JUII HEMETAILIIOB));

XapaKTepu30BaTh 00IME XUMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB U TUAPOKCUIIOB;

MPUBOAUTH MPUMEPHI PEAKLUM, MOATBEPKAAIOUIUX XUMHUUECKHUE CBOMCTBA aM(OTEPHBIX
OKCHJIOB ¥ TUAPOKCH/JIOB;

JIaBaTh XapAaKTEPUCTUKY XUMUYECKUX PEAKIINI [0 YHCIIY U COCTaBy UCXOJHBIX BEIIECTB U
IPOAYKTOB PEAKIMH; TEIIOBOMY 3 (DEKTy; HalpaBIECHUIO MPOTEKAaHUs PEaKIHMH; U3MEHEHHUIO
CTENIEHEW OKHWCIICHUSI 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOAHBIX BELIECTB; YYacTHUIO
KaTajn3aTopa;

OOBSCHATh ¥ TPHUBOAUTH TIPUMEPHI BIUSHUS HEKOTOPBIX (akTopoB (mpupoaa
pearupymoommx BeEIIECTB, KOHUEHTpalus BEIIECTB, JAaBJICHUE, TEMIEparypa, Karajau3aTop,
MOBEPXHOCTh CONPUKOCHOBEHUS PEArpyIOIIUX BEIIECTB) HA CKOPOCTh XUMUYECKHUX PEAKIIUIA;

HAONO/IaTh W OIKCHIBATh YPAaBHEHUS PEaKIUi MEXIy BEIIeCTBAMU C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'O WJIK POJTHOTO) SA3bIKA U S3bIKA XUMUU;

MPOBOJUTH OMBITHI, MOATBEPKIAIONINE XUMUYECKHUE CBOWCTBA aM(pOTEPHBIX OKCHUIIOB U
TUAPOKCHUIOB; 3aBUCUMOCTb CKOPOCTU XMMHYECKOM PeakiMy OT pa3IuvHbIX (DaKTOpOB (Mpupoaa
pearupyromux BelIeCTB, KOHIIEHTpAlUsl BEILECTB, JaBI€HHE, TeMIeparypa, KaTaau3aTop,

MOBEPXHOCTh CONPUKOCHOBEHUS PEarupyrolux BEUIECTB).

MeTtanpeaMeTHble pe3ybTaTbl 00yUeHuUs

Yuamuiicst JOJKEH ymMems:

OTIPEICIIATH 11eJIh Y4EOHON ACSITEIIbHOCTH C MIOMOIIBIO YYUTEIS U CAMOCTOSITEIHHO, UICKATh
CpelICTBAa €€ OCYUIECTBJIEHMs, padoTas IO IUIaHY, CBEPSTh CBOM JIEHCTBUS C LEIBIO U TPH
HEOOXOJIMMOCTH HCTIPABISATh OMIMOKA C TOMOIIBIO YYHUTENST U CaAMOCTOSITEIBHO; COCTABIISTH
AQHHOTALMIO TEKCTA;

CO3/1aBaTh MOJEJIU C BBIJCICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
MpEACTaBICHUEM UX B MIPOCTPAHCTBEHHO-TPAPUIECKON MITH 3HAKOBO-CUMBOJIMYECKOM hopMme;

OTIPEICNIATh BUJIBI KTacCHU(PUKAIUHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYHICCTBIIATH MPAMOC ACAYKTUBHOC N0KA3aTCIbLCTBO.

Tema 1. Metaisbl (174)
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[Tonoxenne wMetamnoB B Ilepuonmyeckor cucreme xumuyeckux snemeHtoB J[. U.
MenpaeneeBa. MeTamnyeckas KpUCTAUIMYECKAs PEIIETKA U METAJUIMYECKAsT XUMHYECKAs CBA3b.
O6mue ¢dusnueckue cpoiicTBa MmeTauioB. CIIaBbl, MX CBOMCTBA M 3HauCHHE. XUMHYECCKUE
CBOMCTBAa META/UIOB KaK BOCCTAaHOBHUTEJCH, a Takke B CBETE€ HUX IIOJIOKECHHUS B
AMEKTPOXUMHUYECKOM PsIAy HampsbDKEeHUH MeTauioB. Koppo3us MeTamioB M criocoObl OOpHOBI C

Hell. Metanisl B npupoje. O61ue crnocoObl UX MOAyYEHUsI.

OO011as XapaKTepUCTUKA IIEJOUYHBIX METANIII0B. MeTaisl B ipupoae. Ooiue crnocoObl ux
norydenus. Ctpoenue atomoB. lllenounbie MeTaymyipl — MPOCTHIE BelIecTBA. BakHeimume
COCTUHEHHSI MICIOYHBIX METAJUIOB — OKCHJIBI, THUAPOKCHIBI M COJIM (XJIOPHIBI, KapOOHATHI,

cynb(darbl, HUTpATHl), UX CBOWCTBA M NPHUMEHEHHE B HpOAHOM Xxo3diicTBe. KanuiiHbie

yA0OpeHUs.
OO61mas xapakTepuCcTUKa IeMEHTOB riaBHo# noarpynmnsl |l rpynmel. CTpoeHre aToMOB.
[IenoyHo3eMenpHBICE  METAUIBI —  MPOCThIC  BEHIECTBA.  BakHEHIHWE  COCIUHEHUS

IIEJIOYHO3EMENIbHBIX METANIOB — OKCHU/IbL, THAPOKCHU/IBI U COJIH (XJIOPUIbL, KAPOOHATHI, HUTPATHI,

cynbdatsl, pocdaTsl), UX CBOMCTBA U MPUMEHEHHE B HA-POJHOM XO3SMCTBE.

Amomunnii. CTpoeHue aroma, (U3MYECKME U XUMHUYECKHE CBOWCTBAa IPOCTOTO
BeniecTBa. CoeAMHEHHUs ANIOMHHHMS — OKCHUJ M THAPOKCUA, WX aM(OTEpHBI Xapakxrtep.

Baxneiimue conm antoMuHus. [[puMeHeHne aTtOMUHUA U €70 COCTUHEHUM.

Kenezo. Ctpoenue aroma, GU3MUYECKHE M XUMHUUYECKHE CBOICTBA MPOCTOrO BEIIECTBA.
I'enetnueckue psaapl Fe2+ u Fe3+. Baxueiimue coim jxene3a. 3HAUCHHE XKeJle3a U €ro

COEIMHEHUW 11 TPUPOAbl U HAPOJIHOTO XO3SIMCTBA.

JMemoncTpanmuu. OO0pa3ipl MIETOYHBIX W IIEIOYHO3EMEIBHBIX Me-TaIoB. OOpasiisl
CIUIaBOB. B3ammoneincTBue HaTpus, JIMTUS U Kalb U C BOJOW. B3ammoneincrBue HaTpus U
MarHus ¢ KMCJIOpoaAoM. B3auMozeiicteue MeTaiioB ¢ HeMerauiaMu. [lonydeHue ruiJpokcu—10B

xenesa (11) u (111).

JlaGopaTopHblie onbIThI. 12. B3aumoneiicTBiue pacTBOPOB KUCIOT U COJIEH C METaJJIaMHu.
13. Oznakomnenue c¢ pynamu xene3a. 4. Okpa—mmMBaHHME IJAMEHH COJSIMHU MIEIOYHBIX
MetaiuioB. 15. B3aumopelict—Bue kanbliusi ¢ Bojou. 16. IlonydeHnue runpokcuja Kajablus U
ucciie—oBaHue ero cBoucTB. 17. IlomydyeHue ruapokcuaa allOMHUHUS M HUCCIEIOBAaHHUE €ro
cBoiicTB. 18. B3aumopeiicTBue »xene3a ¢ coisiHOM kucnoroil. 19. IlomydeHue ruapokcuaoB

xenesa (I1) u (I1I) u u3yuenue ux cBOMCTB.
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[IpakTuueckue paboOTHI:
1. OcymecTBieHne HEMOYKN XUMHUYECKUX MTPEBPAICHHH.

2. Ilonyuenue U CBOWCTBA COCIMHEHHN METALIOB. 3. PerieHne 3KCIepuMeHTaIbHBIX 3a7a9 Ha

paciio3HaBaHUC U MOJTYYCHHC COCIMHEHUM METAJLJIOB.

[IpenMeTHBIC pe3yabTaThl 00yUCHUS
VYyamuiics 10JKEH YMETh:

HCIIOJIB30BATh IIPH XAPAKTCPHUCTHUKE MCTAJIOB M HX COCJIMHCHUM MOHSTUS: «MCETAJJIBID», «PAO
AKTUBHOCTH MCTAJIJIOB», KIICJIOYHBIC MCTAJLJIIbD), KIICIOYHO3CMCIIbHBIC MCTAJJIBI», UCIIOJIb30BAaTh

UX MPU XapaKTEPUCTUKE METAILIIOB;

JIaBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB-METAILIOB (ILE JIOYHBIX METAJUIOB,
MarHus, KajblMsi, aJIOMHHUSA, >XKelie3a) Mo UuX MojoxeHuto B Ilepuomuueckoit cucreme
xuMu4deckux 3neMeHToB J[. . MenneneeBa (XUMHUECKUN 3HAK, TTOPSIIKOBBIA HOMED, MTEPUO/I,
rpylmna, NOATPYyIIa, OTHOCUTENIbHAs aTOMHAasi Macca, CTPOEHHE aToMma (3apsj sapa, 4Yucio
IPOTOHOB U HEHUTPOHOB B siApe, OOIIee YUCIO 3JIEKTPOHOB, pacipe/esieHue 3JIEKTPOHOB I10
ANIEKTPOHHBIM CJIOSIM), TPOCTOE BEHIECTBO, (hopMysa, HAa3BaHUE W THUIl BBICIIETO OKCHAA H

TUAPOKCUIA);
Ha3bIBaTh COEAMHEHUS METAJJIOB M COCTABIIATh UX (POPMYIIBI IO HA3BAHHUIO;

XapaKTepru30BaTh CTpOeHUE, oliue (Ppu3nueckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-

METAaJIJIOB;

OOBSCHATh 3aBHCHUMOCTh CBOWCTB (WJIM TIPEACKA3bIBaTh CBOMCTBA) XWMHUYECKHX
AIIEMEHTOB-METAJUIOB  (paguyc, MeETaJUIMUYEeCKHEe CBOMCTBA DJIEMEHTOB, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIPHBIC CBOMCTBA JJIIEMEHTOB) W O00pa3yeMblX HMHU COCIUHEHUN (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIAOB M THIAPOKCHIOB, OKHCIMTEIbHO-BOCCTAHOBUTEIIbHBIC
CBOMCTBa) OT moyiokeHuss B Ilepumoamueckoit cucteme xumudeckux osnaemeHToB JI. .

Menpeneena;

OTHUCHIBATh OOIIME XUMHUYECKHE CBOMCTBA METAJIJIOB ¢ TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO HIIH
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pOI{HOFO) A3bIKa U A3bIKa XUMHNU,

COCTaBJIAITb MOJICKYJIAPHBIC YpPAaBHCHHA pCaKHHfI, XapaKTCPpU3yrOMUX XUMHUYCCKUC
CBOMCTBA METAJIJIOB U UX CoeﬂHHeHHﬁ, a TaKyKC JJICKTPOHHBIC YPABHCHUSA ITPOUCCCOB OKUCIICHUA -
BOCCTAHOBJICHHW, YPaBHCHUSA BHGKTpOHHTquCKOﬁ aucconrannu; MOJICKYIISAPHBIC, ITOJTHBIC H

COKpalICHHBIC HOHHBIC YPABHCHHUA peaKHI/Iﬁ C Y4aCTHCM JJICKTPOJINTOB;

YCTaHaBJIMBATh IIPUYHUHHO-CICACTBCHHBIC CBA3M MCKIAY CTPOCHHUCM aTOMa, XUMHUYECKOMN
CBA3bIO, THIIOM KpHCTaHHquCKOﬁ pPCICTKN MCTAJIOB H UX COCHHHCHHﬁ, ux O6IJ_II/IMI/I

(bI/ISI/ILIeCKI/IMI/I N XUMHU YCCKHUMH CBOfICTBaMI/I;

ONMCHIBAaTh XMMUYECKHE CBOMCTBA IICJIO0YHBIX U IICIIOYHO3CMCIbHBIX MCTAJIJIOB, 4 TAKXKC
AIIOMUHUS U JKelle3a M UX COCAUHECHUH C MOMOIIBI0 €CTECTBEHHOTO (pYCCKOFO NN pO,Z[HOI‘O)

A3bIKa U A3bIKa XMMHU,

BBIITOJIHATS, H3.6J'IIOI[aTL U OIMMCBHIBATH XMMHWYECKUMN OKCIICPUMCHT II0 PACIIO3HABAHHIO

Ba)XKHEUIIINX KaTHOHOB MCTAJIJIOB, THAPOKCHUI- HOHOB;

SKCIICPUMCHTAJIBHO HCCICAOBATH CBOMCTBA METAJIOB U WX COGﬂHHGHHﬁ, pemaTb

OKCIICPUMCHTAJIbHBIC 3a/1a4H 110 TCMC «MeTaHJ’IH»;

OIMCBHIBATh XMMHUYCCKUU OKCIICPUMECHT C IIOMOHIbKO CCTCCTBCHHOI'O (pYCCKOI‘O NI

POAHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTH PACUETHI 110 XUMHYECKUM (POPMYJIaM U YpaBHEHUSIM PEAKIUH, MPOTEKAIOIINX C

Y4aCTHEM METAJUIOB U UX COCIMHEHHUIA.
MertanpenMeTHbie pe3yJbTaThl 00yUeHHS
Yyamumiics 10JKEH YMETh:

pa6OTaTB MO COCTAaBJICHHOMY IIIaHYy, HCIOJB3ys HapiaAy C OCHOBHBIMU H JOINOJHUTCIILHBIC

cpencTBa (CIpaBOYHYIO JIUTEPATYpPy, CloKHBIe MPUOOpPHI, cpeactBa MKT);

C TIOMOIIBIO Yy4YUTENs OTOMpaTh M penieHus Y4eOHBIX 3a7a4 HeoOXOJHMMbIEe CIIOBapH,

SHIUKIIONCANHN, CITIPABOYHUKH, DJICKTPOHHLIC AUCKHU,

COTIOCTABNIATh M OTOMpaTh WHGOPMAIUIO, MOJYYEHHYIO U3 Pa3IUYHBIX HMCTOYHHUKOB

(CJ'IOBapI/I, SHIUKIIONCANH, CIIPABOYHUKH, SJICKTPOHHBIC TUCKH, CCTh I/IHTepHeT);

OPEACTaBIATh MHPOPMAIMIO B BHUAE TaOJHII, CXEM, OMOPHOIO KOHCIEKTa, B TOM YHCIE C

npuMenenueM cpencts UKT;

O(QOpMJISITh CBOM MBICIIM B YCTHOW M MUCHMEHHOW peYM C YYETOM CBOUX yUeOHBIX U
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YKU3HEHHBIX PEUEBBIX CUTYaIlUi, B TOM unciie ¢ npuMmeHeHuem cpencts UKT;
COCTaBJIATh PEIICH3UIO HA TEKCT; OCYILECTBIATh JOKAa3aTE€IbCTBO OT MIPOTUBHOTIO.
[IpeaMeTHBIC pe3yabTaThl 00yUCHUS
VYyamuiicst 10JKEH YMETh:

oOpaiarbcsi ¢ 1a00paTOPHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBUU

C IIpaBUJIaMU TCXHUKH 6630HaCHOCTI/I;

HaOII0/1aTh 32 CBOMCTBAMH METAJJIOB M UX COCIUHEHUMN U SBICHUSMH, TPOUCXOIAIIUMHI

C HUMH;

ONHUCHIBAaTh XUMMYECKHU OKCIICPUMECHT € IIOMOIIbIO CCTCCTBCHHOI'O (pYCCKOI’O nIn

POAHOTO) sI3bIKA U SI3bIKA XUMUU;
JieaTh BBIBOJIBI TI0 pe3yJibTaTaM IPOBEACHHOTO SKCIIEPUMEHTA.
MeranpenMeTHbIie pe3yabTaThl 00yUeHHS

VYyammiics 10JKEH YMETh:

OIIPCACIIAThL, UCXOAA U3 yqe6H0171 3aJgadu, HGO6X0,Z[I/IMOCTB HCIIOJIb30BaHUA Ha6J'IIOIIeHI/ISI

WU DKCTIEPUMEHTA.
Tema 3. HemeraJwinbl (29 4)

OOmiass XxapakTepUCTHKa HEMETa/UIOB: IojokeHue B Ilepuognueckoil cucreme
xuMmuueckux  anemeHtoB  J[.  UW. MeHnneneeBa, OCOOEHHOCTH  CTPOCHHUS  aTOMOB,
anekTpooTpuniatebHOCTh (D0) Kak Mepa «HeMeTAUIMYHOCTH», psan 0. Kpucramimdeckoe
CTPOEHHE HEMETAJUIOB — MPOCTHIX BellecTB. Amorponus. Duzndyeckue CBOMCTBa HEMETAJIOB.

OTHOCUTEIBHOCTH MOHATHI «METAJIII» H «HEMETAJLI.

Bonopon. [lonoxenue Bogopoaa B [leprpoanueckoit cucteMe XMMHUYECKUX SJIEMEHTOB /.
N. MenaeneeBa. CTpoeHre aTroMa U MOJIEKY/bl. DU3nUecKkue 1 XMMHYECKHE CBOKMCTBA BOJIOPO/A,

€T0 MOJY4YCHUC U IIPUMCHCHUC.

Bonma. Crpoenne monekynbl. Bomopoanas xumuyeckas cBsA3b. DHU3MUECKHE CBOWCTBA
BOJbl. AHOMaJIMU CBOWCTB BOJbI. [ HapodunbHble U TUIAPOPOOHBIC BEIIECTBA. XHUMHUUYECKHE
cBoiictBa Bonbl. KpyroBopor Boasl B mpupone. Bomoouuctka. Aspanus Boabl. BbITOBbIE

(bl/IJ'II)TpI)I. MI/IHepaHBHBIC BOJBI. I[I/ICTI/IJ'IJ'II/IpOBaHHaH BOaa, €€ MOJIYUYCHHUEC U IPUMCHCHHUC.

O6mas xapakrepuctuka rajoreHoB. Ctpoenue atoMoB. [IpocTsie BemiecTBa 1 OCHOBHBIE

COeIMHEHHUsI TajJoreHoB, X cBoiicTBa. Kparkue cBeneHust o xjope, Opome, prope u uoje.
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HpI/IMeHeHI/Ie raJjoreHoB U UX COCJIMHECHUHN B HapOJHOM XO3SMUCTBE.

Cepa. CrpoeHue aroMa, ajuIOTpOIHs, CBOWCTBA M NPHUMEHEHHE POMOMYECKON CEpBHI.
Oxcuns cepsl (IV) u (VI), ux nmonydyenue, cBoiicTBa u mpuMeHenune. CepHasi KHUCJIOTa U €€ COJIH,

UX IPUMEHEHHE B HAPOJHOM X03s11CTBE. [IpOn3BOACTBO CEPHOM KUCIOTBHI.

A3zot. CTpoeHHe aToMa U MOJIEKYJIbl, CBOWCTBA MPOCTOr0 BellecTBa. AMMHAK, CTPOSHHE,
CBOMCTBa, MojydeHue u npuMeHenrne. Colnu aMMOHUS, UX CBOWCTBA W mpuMeHeHue. OKCUIBI
azorta (II) u (IV). A3oTHas kucnora, ee CBOMCTBa M MpuMeHeHrne. HUTpaTel 1 HUTPUTHL, Tpodiema

UX COJIEp>KaHUS B CEIbCKOXO3AMCTBEHHON MPOAYKIIMH. A30THbBIE YIOOpEHUS.

®ocpop. CtpoeHue aTtoma, aJuIOTPONHMsl, CBOWCTBa Oeioro M KpacHoro ¢ocdopa, ux
npuMeHeHue. OcHOBHBIE coenuHeHUs:: okcunx ¢ocdopa (V) u opropochopHas KucioTta,

docdarel. DochopHbIe yIOOpPEHUS.

VYrnepoa. CtpoeHue aToma, aljIoTPOIUsl, CBOMCTBa MoAUUKALINK, TpuMeHeHne. OKCUIbI
yraepoga (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KalblUT, cOja, MOTAIl, MX

3HAUYCHHUC B MIPHUPOJAC N )KU3HU YCIIOBCKA.

Kpemnuii. Ctpoenue atoMa, KpUCTAIUIMYECKHI KPEMHUN, €ro CBOKWCTBA U NMPUMEHEHUE.
Oxkcupn kpemuusa (IV), ero mpupoanbsle pa3HOBUIHOCTU. CHUIIMKAThl. 3HAYEHUE COECIMHEHUU

KPEMHHUS B )KUBOW U HEKUBOM Ipupoze. [IoHATHE 0 CHIIMKAaTHON MTPOMBIIIEHHOCTH.

JemoncTpamun. OOpasIsl TAJIOTEHOB — MPOCTHIX BENIECTB. B3anMoielicTBHE raJoreHOB
C HaTpueMm, C allOMUHHEM. BwITeCHEeHHE XJIopoM Opoma WM MOJAa U3 PACTBOPOB UX COJIEH.
BzaumopeiictBue ceppl ¢ MeTalllaMH, BOJAOPOAOM M  KHCJIOpOJIoM. B3aumoneincrBue
KOHIIEHTPUPOBAHHOW a30THOW KHUCIIOTHI ¢ Me/bl0. [lormomnenre yriiem pacTBOPEHHBIX BEILIECTB
win ra3oB. BocctanoBienue menu u3 ee okcuaa yriem. OOpasibl OPUPOTHBIX COEAUHEHUM
xJjopa, cepsl, dpocdopa, yriepoaa, kpeMaus. OOpa3npl BaKHEHIINX JIJIT HAPOTHOTO XO3SHCTBA

cynb(aroB, HUTPATOB, kKapOoHATOB, PocdaroB. OOpasibl CTEKIA, KEPAMHUKHU, IEMEHTA.

JlabopatopHsie onbIThl. 20. [lonyuenne n pacno3snaBanue Bogopoaa. 21. Mccnenosanue
MOBEPXHOCTHOTO HATsKEHUs BoAbl. 22. PacTBopeHHe MepMaHTraHaTa Kalus WJIA MEIHOTO
Kynopoca B Boze. 23. ['mapartaums oOe3zBoxeHHoro cyibgarta meau (II). 24. Usrotosnenue
TUIICOBOTO OTIedaTka. 25. O3HaKOMIJICHHE C KOJUIEKITUEH OBITOBBIX (UIBTPOB. 26. O3HAKOMIICHUE
C COCTaBOM MUHEpaIbHOM Bo/bI. 27. KauecTBeHHas peakius Ha TaoreHu1-uoHsl. 28. [lonydenue
U pacrno3HaBaHue kuciopoja. 29. I'opeHue ceprl Ha Bo3ayxe U B kuciopoze. 30. ColicTBa

pazbaBieHHON cepHOil kucnoThl. 31. M3yuenue cBoiicTB ammmuaka. 32. Pacmo3HaBaHue coseit
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ammonumsi. 33. CpoiicTBa paszbaBieHHON a30THOM kucioTel. 34. B3aumoneiicTBue
KOHILICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Menbto. 35. I'openue docdopa Ha BO3ayXe U B
kuciopojae. 36. PacnoznaBanue docdatoB. 37. I'openue yrisa B kucinopone. 38. [lomydenue
YTOJBbHOU KUCIOTHI U u3ydeHue ee cBoicTB. 39. Ilepexon kapOoHaTOB B ruapokapooHatsl. 40.
Pasznoxenue rugpokapOonata Hatpus. 41. IlomyueHune KpeMHEBOW KHCIOTHI U H3YYCHHE €€

CBOMCTB.
[IpeameTHbIe pe3yabTaThl 00yUEHUS
Yyamuncs T0KEH YMETh:

HCII0JIB30BAaTh ITPH XapPaKTCPUCTHKEC MCTAJIJIOB U UX COCZ[I/IHGHI/II\/’I IIOHATHA. «KHEMCTAJJIBID),
«TAaJIOICHBD», «AJIJIOTPOIIHBIC BUIAOU3MCHCHHA», <OKCCTKOCTH BOIbLD», «BPCMCHHAA JKCCTKOCTDH

BOJABD», «<ITIOCTOAHHAA X XKCCTKOCTH BOJABD», «06111351 KCECTKOCTH BOObI»,

JlaBaTh XapaKTEPUCTUKY XUMUUYECKUX DSJIEMEHTOB-HEMETAIOB (BOJOpPOJa, TajOTreHOB,
KHUCIIOpOJa, cephl, a3oTa, ¢pocdopa, yriepoaa, KpeMHHs) 1Mo UX mnonoxeHuro B [lepuognaeckoit
cucteMe xumuueckux anemeHToB J[. M. MenneneeBa (XMMHUUYECKU 3HAK, OPSIAKOBBIA HOMED,
nepuoJ, Tpylma, NOATpyNNa, OTHOCUTEIbHAsI aTOMHAs Macca, CTpOeHue atoma (3apsj sjpa,
YHCJIO MPOTOHOB U HEUTPOHOB B sAJIpe, 0011I€e YUCIIO FIEKTPOHOB, pacIpeIeIeHHE FIEKTPOHOB 1O
AJNIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (popMyra, Ha3BaHWE W THUI BBICIIETO OKCHIA U

TUAPOKCHIA, GOpMYJIa B XapaKTep JIETYYETro BOJIOPOTHOTO COCTMHCHUS );
Ha3bIBaTh COEMHEHUS HEMETAIIJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepHU30BaTh CTPOEHHUE, 00IIMe (PU3nYecKne U XMMUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-

HEMETAJIJIOB;

OOBSICHATh 3aBUCUMOCTb CBOMCTB (WJIM TIpeACKa3bIBaTh CBOMCTBA) XHUMHUYECKHUX
3JIEMEHTOB-HEMETAIJIOB  (PanyC, HEMETAJNIMYECKUE CBOMICTBA 3JIEMEHTOB, OKHCIHUTEIBHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX HUMH COEAMHEHUH (KHCIOTHO-
OCHOBHBIE CBOMCTBa BBICHIMX OKCHJIOB M THIPOKCHJIOB, JETYYUX BOJOPOIHBIX COEIMHEHHUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT mosoxeHuss B Ilepumonnueckoid cucreme

xumuueckux snemeHntoB /. 1. Menaeneena;

OIIKUChIBATH O6H_[I/Ie XUMHUYECKHE CBOMCTBA HEMETAJIIOB C IIOMOIIBKO C€CTCCTBCHHOI'O

(pycCKOTO MU POJTHOTO) SI3bIKA U SI3bIKa XUMUH;

COCTaBIIATb MOJICKYJSIDHBIE YPaBHEHHs PEAKLUUM, XapaKTEPU3YIOIIUX XUMHUYECKHE

CBOMCTBA HEMETAJIOB M MX COG}IHHCHHﬁ, a TaKXKXC OJICKTPOHHBIC YpPaBHCHHA IIPOICCCOB
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OKHUCJICHUA-BOCCTAHOBJICHUA; YPABHCHUA 3HeKTpOHHTquCKOﬁ Aqucconuranuu, MOJICKYJIAPHBIC,

IMMOJIHBIC U COKpPAICHHBIC NOHHBIC YPABHCHUA peaKuHﬁ C YUACTHEM JJICKTPOJINTOB,

yCTaHaBIMBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXIY CTPOCHHEM aToMa, XUMHUYECKOU
CBSI3bIO, THIIOM KpPHUCTAJUTMYECKOW PEIIETKH HEMETAJUIOB M HMX COCIWHEHUH, WX OOMMMHU
(U3NIECKUMHU U XUMUYECKHMH CBOHCTBaMU;

ONKCHIBATh XMMHYECKHE CBOWCTBA BOJOPOJAA, TaJOrCHOB, KHUCIOPOJA, CEPbI, a30Ta,
docdopa, rpaduTa, anmaza, KpeMHHUS U UX COCTUMHEHUIN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIA POJHOTO) SI3bIKA U SI3bIKA XUMUWU;

OTHCHIBATh CIIOCOOBI YCTPAHEHHS! KECTKOCTH BOJBI M BBHIMOIHATH COOTBETCTBYIOIIMI UM
XUMHAYECKUH IKCTICPUMEHT;

BBITIOJIHSTh, HAOIOaTh W ONUCHIBATh XUMHYCCKHHA DKCIEPUMEHT IO PaCIO3HABAHUIO
MOHOB BOJIOPOJIa U aMMOHHS, cyib(dar-, kapOoHaT-, CUIUKAT-, QocdaT-, XJI0opua-, GpomMun-,
WOJTU/I-UOHOB;

OKCMIEPUMEHTATBHO HCCIIEIOBAaTh CBOMCTBA METAUIOB W WX COCOUHEHHWH, pemarthb
IKCIIEPUMEHTAIbHBIC 33729 110 TeMe «HeMeTaby;

OINMCHIBAaTh XUMHUYECKHH OSKCIICPUMEHT C TOMOIIbI0 E€CTECTBEHHOTO (PYCCKOTO WU

POAHOTO) SI3bIKA U SI3bIKA XUMUH,

MPOBOJIUTH PACUETHI 110 XUMHYECKUM (POPMYJIaM U YpaBHEHUSIM PEAKIUH, MPOTEKAIOIINX C

Y4aCTHEM HEMETAJIJIOB U UX COCUHECHUN.
MertanpenMeTHbie pe3yJbTaThl 00yUeHHS
VYyamuiics 10JKEeH YMETh:

OpraHu30BbIBaTh yuyeOHOE B3auMMOJCICTBHE B rpymnmne (pacmpenensaTb  poJiH,
JIOTOBApUBATHCS APYT C IPYTOM H T. [1.);

NpeABUJIETH (MPOrHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUI;
MOHUMATh MPUYUHBI CBOETO HEYCIIeXa U HaXOJAUTh CIIOCOOBI BBIXOJA U3 TOW CUTYaIIHH;

B JINAJIOTE C YYUTEJIEM YUYUThCS BHIPAOATHIBATH KPUTEPHUH OIICHKU U ONPEICNIATh CTEIICHb
YCHEITHOCTH BBITIOJIHEHHUS CBOCH pabOThl M pabOTHI BCEX, UCXOJ M3 UMEIOIINXCS KPUTEPHEB,
COBEPIIICHCTBOBATh KPUTEPHUM OILICHKHM W TOJB30BATHCS MMM B XOJIE OLICHKM M CaMOOLICHKH;

OTCTaMBaTh CBOIO TOYKY 3PEHHs, apryMEHTHPYs €€; TOATBEPXKJaTh apryMeHTHl (aKTaMu;

KPUTUYHO OTHOCHUTHCS K CBOCMY MHCHHUIO,
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CJIym1aTb APYTUX, IbITATbCA IPUHUMATD APYI'YIO TOUKY 3pCHHA, OBITh TOTOBBIM M3MEHHTH

CBOIO TOUKY 3PEHHS;

COCTaBISITH  pedepaT 1Mo  ompeneleHHOW  Qopme;  OCYHIECTBISATH  KOCBEHHOE

pa3enuTeNbHOE JOKA3aTeIbCTBO.
IIpakTHyeckue padoThI:

1. Pemenne skcrnepuMeHTanbHbIX 3aaad 1o teme «lloarpynma ramorenosy». 2. Pemenue
JKCIEPUMEHTAIBHBIX 3a1a4 110 Teme «[loarpynmna kucnopozna». 3. Pemenne skCnepuMeHTAIBHBIX
3amady no teme «lloarpymma aszora». 4. PemeHue 3KCHEpUMEHTAIBHBIX 3aJad IO TEME

«Iloarpynna yrinepoaa». 5. [lonyuenue, cobupanue U pacro3HaBaHHE T'a30B.
[IpenMeTHBIE pe3yabTaThl 00yUCHUS
Yyamuincs 10KEH YMETh:

oOpamatbcsi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHMEM W HarpeBaTEIbHBI MM MpubOOpamMu B

COOTBCTCTBHUMU C IIpaBUJIaMU TCXHUKH 6630HaCHOCTI/I;

HAOJIIOaTh 3a CBOWCTBAMHM HEMETAJUIOB W WX COCAWMHEHHH U SBJICHUSIMH,

MponuCXoasA M C HUMU,

ONHUCHIBATh XMMHUUYCCKUU OKCIICPUMCHT C IIOMOIIBIO CCTCCTBCH-HOI'O (pYCCKOI‘O NN

POJHOTO) SI3bIKA U SI3bIKA XUMUU;
JIeJIaTh BBIBOJIBI TIO PE3yJibTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA.
MertanpeaMeTHbIC pe3yJbTaThl 00yUCHHS

Yyamuiics 101%K€EH YMETh:

OIIPCACIIATE, UCXOIA U3 yqe6H0171 3aJadu, HeO6XO,Z[I/IMOCTI> HCIIOJIb30BaHUA Ha6HIOI[eHI/IH nIn

AKCMEPUMEHTA.

Tema 5. O0001IeHHe 3HAHUI 10 XMMHUH 32 Kypc OCHOBHOM mkoJbl. [logroroska k OI'J.

(10/14 1)

[lepuonnueckuii 3akoH u llepuomnueckas cucrema Xxumuuyeckux snemeHToB . U.
MenneneeBa. @PU3UUECKUNA CMBICI ITOPSAAKOBOTO HOMEPA AJIEMEHTA, HOMEPOB IEPUOJIA U TPYIIIIHI.
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB 3JIEMEHTOB M MX COCJAMHEHUU B MEpHUOJax U TpyIlmax B

CBCTC HpGI{CTaBHCHI/Iﬁ O CTPOCHHUH aTOMOB 3JICMCHTOB. 3HaueHue NEPUOANICCKOTO 3aKOHA.

BI/IZ[bI XUMHUUYCCKUX CBSI3E€H U THUIIBI KPpUCTAJNIMICCKUX PCHICTOK. Bzaumocss3b CTPOCHUA

U CBOWUCTB BEIIIECTB.
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Knaccudukanuss XMMHUECKMX peakUuil IO pa3Iu4HbIM IpHU3HAKaM (YUCIO U COCTaB
pearupyommux U 00pa3yromuxcs BEIIECTB; HAIMUKUE TPaHULbl pa3aena ¢as; TerioBoi 3QpdexT;
U3MEHEHUE CTENeHeH OKHUCIEHUS AaTOMOB; HCIOJIb30BaHUE KaTalu3aTopa; HaIpaBlieHUE
nporekanusi). CKOpOCTh XMMHUYECKUX peakuuid U (akTopkl, BausAwonMe Ha Hee. OOpaTUMOCTb

XUMHUYCCKHUX peaKHHﬁ 1 CIIOCOOBI CMCHICHUA XUMHUYCCKOI'O PaBHOBCCHUA.

[TpocTthie U cnoxxkHbIE BenlecTBa. MeTamnsl U HeMeTaulbl. ['eHeTnuecKkue psbpl MeTasia,
HeMeTajla U nepexoaHoro meramia. OKCUIbl U THAPOKCUbI (OCHOBAHMSI, KUCIOTBI, aM(QOTEpHBIE
THJIPOKCUBI), conu. VX cocTaB, kilaccupuKkanus 1 001ue XMMIUYECKUE CBOMCTBA B CBETE TEOPUU

BIEKTPOJIUTUYECKON TUCCOLUALINH.
JIngHOCTHBIC pe3yJIbTaThl OO YICHUS
Yyamuincs 1oKeH:

3HATh U MIOHUMATh: OCHOBHBIE UCTOPUYECKHUE COOBITHS, CBA3aHHBIC C PA3BUTHEM XUMUU U
o0IIecTBa; MOCTHKEHHSI B O0OJACTH XUMHHM M KyJIbTYpHBIE TPaAUlMH (B YACTHOCTH, HAay4YHBIC
TPaJUIIMN) CBOCH CTpaHbl; OOIIEMHUPOBBIC TOCTIKEHHUS B 00JIACTU XUMHH; OCHOBHBIC TIPUHITUIIBI
U TpaBUJIa OTHOIICHUS K MPUPOJIE; OCHOBHI 3JI0POBOTO 00pa3a *KU3HU U 310pOBbhecOeperaronux
TEXHOJIOTUI; TMpaBUja NMOBEACHUSA B YPE3BBIYAWHBIX CUTYaAILUSX, CBA3aHHBIX C BO3JACHCTBHEM
pa3JIMYHBIX BEIIECTB; OCHOBHBIC MpaBa U O00A3aHHOCTU TpakJIaHUHA (B TOM UYHCIIE y4allerocs),
CBSA3aHHBIE C JMYHOCTHBIM, TPO(ECCHOHATBLHBIM M JKU3HEHHBIM CaMOOIPECIICHUEM;

COIMATIbHYIO 3HAYUMOCTh M COJIepKaHue Mpodeccuil, CBI3aHHBIX C XUMUEH;

HCHBITBIBATh: YYBCTBO TOPJOCTH 3a POCCHUMCKYI0O XMMHUUYECKYIO HAYKy U YBAXKEHUE K
HUCTOPHUU €€ Pa3BUTHS;, YBAKECHHUE U MPUHATHE JOCTIKCHUN XUMHUHU B MUPE; JTHOOOBb K MPHUPOJIE;
YBOXKEHHE K OKPYXAIOIIMM (y4alllUMCs, YYUTENSAM, POJAMUTENSIM U Ap.) — YMETh CIylIaTh U
CIBIIIATh TAPTHEPA, MPU3HABATH MPABO KAXKJIOTO HA COOCTBEHHOE MHEHUE, IPUHUMATH PEIICHUS
C YYETOM MO3UIINI BCEX YYACTHUKOB; YYBCTBO IMPEKPACHOT O M 3CTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HX IMPEBPALCHUN; CaMOYBaX€HUE W SMOLMOHAJIBHO-

IIOJIOKUTEIBHOE OTHOIIIEHHUE K cele;
NpU3HABATh: I[EHHOCTh 3JI0POBBSI (CBOErO0 W JIPYyrux JIIOfei); HEOoOXOAMMOCTH
CaMOBBIPAXEHUSI, CAMOPEATN3AIINH, COLIMAIBHOTO TPU3HAHUS,

OCO3HaBaTb: TI'OTOBHOCTH (I/IJ'II/I Hel"OTOBHOCTI)) K CaMOCTOSATCIbHBIM IIOCTYIIKAM H
I[CﬁCTBPIHM, OTBCTCTBCHHOCTDb 34 HUX PC3YyJIbTaTbl, TOTOBHOCTH (I/I.HI/I HGFOTOBHOCTB) OTKPBITO

BbIPpAXKAaTb U OTCTAUBATH CBOIO MO3UINIO U KPUTHUYHO OTHOCHTLECA K CBOUM IOCTYIIKAM;
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MPOSBIISITH: KOJIOTUYECKOE CO3HAHUE; JOOPOKENATeIbHOCTD, I0BEpHE U BHUMATEIHHOCTD
K JIIOJSIM, TOTOBHOCTh K COTPYJHHUYECTBY U JPYXO€, OKa3aHUIO IMOMOIIM TE€M, KTO B HeW
HY)XJaeTcsl; O0OOOIICHHBIM, YCTOWYMBBIA W W30MpATEIbHBIN TO3HABATEIBHBIN HWHTEpEC,
WHUILIMATUBY U JI0003HATEIBLHOCTh B U3YUYEHUH MUPA BEIECTB U PEAKIIHil; 1IeeyCTPEMICHHOCTh
U HAaCTOWYMBOCTb B JOCTHMKEHUM 1EJIe, TOTOBHOCTh K MPEOAOJECHHUIO TPYIAHOCTEN;
yOEXIEHHOCTh B BO3MOXHOCTHU MO3HAHMS PUPOAbI, HEOOXOJUMOCTU Pa3yMHOI'0 UCIIOIb30BaAHUS

JOCTUKEHUU HAYKU U TEXHOJIOTUH ISl pa3BUTHS OOIIECTBA;

YMETbh: YCTaHABIUBATH CBA3b MEXKAY LEJIbI0 M3YyYEHHS XUMUU U TE€M, JUI1 4E€ro OHa
OCYUIECTBISAETCS (MOTUBAMH); BBINOIHATH KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKII0YarOUIyoCs B
KOHTpPOJIE 3a MPOLECCOM U3YYEHHS XUMHM U BHECEHHHM HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX 3TaraM M croco0aM M3y4eHHs] Kypca XMMUU; BBIIIOJHATh PETPOCIEKTUBHYIO
CaMOOLICHKY, 3aKJIIOYaIOIIYIOCA B OLIEHKE IIpoliecca MU pe3ysibTaTa M3y4eHUs Kypca XHUMHUHU
OCHOBHOM IIKOJIBI, II0JIBEJICHUU UTOIOB HA OCHOBE COOTHECCHUS LIEJICH U PE3YJIbTATOB; CTPOUTH
KU3HEHHbIE U MPO(deCcCHOHATIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLIMAJIbHO-UCTOPUYECKHUX,
HOJUTHYECKUX U SKOHOMUYECKUX YCIIOBUI; 0CO3HABATh COOCTBEHHBIE LIECHHOCTH U COOTBETCTBUE
UX NPUHUMAEMBIM B )KU3HHM PELICHUAM; BECTH IUAJIOT Ha OCHOBE PABHOIIPABHBIX OTHOLICHHUW U
B3aMMHOI'0 YBaXXC€HHUs; BBIICIATH HPABCTBEHHBIN ACIEKT IOBEIECHUS U COOTHOCUTH IIOCTYIIKU
(cBOM M JIpyrux JIOJiei) U COOBITUSL C MPUHATHIMU 3TUYECKUMHU HOPMaMHM; B IMpe/esiax CBOUX
BO3MOKHOCTEU NPOTUBOAECUCTBOBATD JEHCTBUAM U BIUSHUIM, IPEACTABIISAIOIIMUM YIPO3Y KU3HH,

3JI0pPOBBIO M 0€30MACHOCTH JIMYHOCTH U 0OIIECTBA.
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le/IMepHOC TEMATHYIECCKOC IJIAHUPOBAaHHUE

8 kuacc (2/3 4. B Heneso, Bcero 70/1054., 3/6 4. pe3epBHOe Bpems)

Beenenne(4/6 1)

OcHoBHOe coaep:kaHue 10
XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH Y4YeHUKA
TeMaM




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpenmeT xumuun. Bemecrsa

(1/2)

OrnpeneneHus: TOHATUN «aTOM», «MOJIEKYJIA», «XUMUYECKUN
PIEMEHT», «BEIIECTBOY, «IPOCTOE BEIIECTBOY, «CI0XKHOE
BEILIECTBOY», «CBOMCTBA BelleCTB». OnucaHrue U CpaBHEHUE
[PEAMETOB U3YUYEHHUS €CTECTBEHHOHAYYHBIX JUCIUIUINH, B TOM
yucie xumun. Kiaccudukaiys BemecTB o cocTaBy (IIPOCTHIC
1 CJI0KHBIE). XapaKTepUCTHKA OCHOBHBIX METOJ0B U3YUCHUS
€CTECTBCHHOHAYYHBIX JUCHUIUIMH. Paznuuenue Tena u
BEIIECTBA; XUMUYECKOTO 3JIEMEHTA U MPOCTOr0 BEIIECTBA.
Onucanuie GopM CYIIECTBOBAHUS XUMUYECKUX AJIEMEHTOB,;
CBOICTB BEIIICCTB.

BrinoaHeHne HermocpeACTBEHHBIX HAOMIOICHUIN 1 aHAIN3
CBOMCTB BEIIECTB U SIBJICHUH, TPOUCXOISIINX C BEIIECTBAMHU, C
cOOII0IEeHUEM MPaBUIT TEXHUKH Oe3onacHocTH. OdopmiieHue
0T4YETa, BKIIFOYAOIICTO ONKMCAaHUE HAOIIIOICHMS, €T0
pe3yJIbTaTOB, BHIBOJIOB.

Vcrionb30BaHue PU3NYECKOTO MOJIETUPOBAHUS

[IpeBpaiienus BemecTs. Posib
XUMUH B )KU3HHU YeJIOBEKA.
KpaTkue cBeieHus 1o ucTopun
Pa3BUTHSI XUMHHU.
(OCHOBOITOJIOKHUKH

oTeuecTBEeHHOU xumuu (1/2)

OmnpeneneHus MOHATHH «XUMUYECKHE SBICHUS», «(pU3nueckue
SBJICHUSD (C TOUKHU 3PEHUS] aTOMHO-MOJIEKYJISIPHOTO YUEHU).
OOBsicCHEHHE CYIIHOCTH XUMUYECKHX SBJICHUN U MX
NPUHIUIHAIBEHOTO OTINYUS OT (PU3UUYECKUX SBICHHM.
XapaKTepHUCTHKA POJIM XUMHUH B )KU3HU YEJIOBEKA; POJIN
OCHOBOIIOJIO)KHUKOB OTe€4eCTBEHHOW XxumMuu. CocTaBiieHnE
CJI0’KHOTO IJ1aHa TekcTa. [lomyyenne xummdeckon

WH(GOpPMAIIUU U3 Pa3TUYHBIX HCTOYHUKOB

3HAKHU (CUMBOJIbI) XUMUYECKUX
hnemenToB. Tabmmma /1. U.

Menneneesa (1/1)

OrnpenesieHust MOHATUN «XUMUYECKUN 3HAK, U CUMBOJ,
«KO?((HUITUCHTDIY, KUHICKCHI», MMCAaHUE TAOIUIHON (POPMBI
[leprnoauueckol CUCTEMBI XUMUUYECKHUX 3J1eMeHTOB [[. 1.
Menaeneesa. Onucanue MoJI0KeHUs dIeMeHTa B Tadiuie /.

. MenneneeBa. Micnonp30BaHre 3HAKOBOTO MOJECITUPOBAHUS




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Xummueckue Gopmynsl. OTHO-
CHTEJIbHAS aTOMHas 1
MOJICKYJISIpHAS MacCHhI.
MaccoBas J10J1s1 DJIeMeHTa B CO-

equHenuu (1/2)

OmnpeneneHus MOHATHA «XUMUYECKas HopmyIa», «OTHO-
CUTEJIbHAs aTOMHAsi Macca, «OTHOCUTENIbHAsL MOJIEKYJIIpHas
Macca», «MaccoBas J0JIsl AeMeHTa». Beiuncienne
OTHOCHUTEJIBHON MOJIEKYJISIPHOM MACChI BEIIECTBA U MaCCOBOM

J1OJIM XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUAX

Temal. AToMBbI XUMHYECKHX 3JIeMeHTOB (9/14)

OCHOBHBIE CBEJICHHS O
cTtpoenun atoMoB. CocTaB
AQTOMHBIX sIJIEP: MPOTOHBI U

HelTpoHsl. M3oTormsl (1/2)

OrnpeaeeHus TOHATUH «IIPOTOH», KHEUTPOHY, «IJICKTPOHY,
«XUMHYCCKUH DJIEMCHT», «MAaCCOBOC UHCII0Y, «H30TOID.
Omnmcanne cocraBa aToMOB 351eMeHTOB Ne 1—20 B Tabauie /1.
1. Menneneesa. [lonydyenne xumudeckoi nHGOpMaLuu U3

Pa3JINIHbIX HCTOYHUKOB.

DneKkTpoHbl. CTpOEHHE 3JIEK-
TPOHHBIX 000J0YEK aTOMOB
hieMeHTOB Ne 1— 20 B

tabmune /1. 1. Menaeneena

(112

OmnpeneneHus MOHATUN «3JIEKTPOHHBIN CIION», «IHEepre-
TUYECKUI ypoBeHbY». COCTaBICHUE CXEM PaCIIPeIeIICHUS

QJICKTPOHOB I10 3JICKTPOHHBIM CJIOSAM.

MeTaanyecKue u
HEMETaIJIMYeCKHUE CBOMCTBA
hjIeMEeHTOB. MI3MeHeHue
CBOMCTB XMMHUUYECKHX DJIC-
MEHTOB 10 TpyIIam 1

nepuoaam (1/2)

BrinosgHeHrne HEeMmoTHOTO OTHOTMHEHHOTO, HETIOJTHOTO
KOMILJIEKCHOTO CPABHEHUSI, TOJTHOTO OJTHOJIUHEHHOTO
CpaBHEHHUSI CBOMCTB aTOMOB XMMUYECKHUX IJIEMEHTOB, Ha-
XOJIAIIUXCS B OJJHOM IIE€PHO/JIE€ WU TJIaBHOM MOJTpPYIIIe
[lepuoanueckoit cucteMbl. CoCTaBIEHUE XapaKTEPUCTUKU
XUMHYECKHUX JIEMEHTOB M0 X nosoxkeHuto B [ICXD
JI.1.MenpneneeBa. OnpeneneHust NOHATUN «3JI€MEHThI-
METaJIbD», «3JIEMEHTHI - HeMeTauiby. O0bsiCHeHHE
3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB XUMHUYECKUX X

biaemeHTOB JI. . MenneneeBa. CocTaBieHHUE T€3MCOB TEKCTA.

MonHas xuMudeckas CBSI3b

(1/2)

OrnpeneneHus NOHATUN «MOHHAS CBSA3bY», KUOHBD).
CocraBnenue cxem o0pa3oBaHusl HOHHOH cBsi3u. Mc-
[0JIb30BAaHNUE 3HAKOBOI'0 MOJenupoBanus. OnpeneneHue Tuna
XUMHYECKOW CBSI3H, IPUBEACHUE IPUMEPOB BEIIECTB C HOHHOMN
CBs3b10. XapaKTepUCTUKA MEXaHU3Ma 00pa30BaHMsI HOHHOM

XUMUYECKON CBA3U.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

KoBanenTHas HCIOJIAApHAA XU-

Mudeckas cBs3b (1/1)

OnpeneneHue NOHATUS «KOBAJIEHTHAs HEMOJISIPHAS CBSI3bY.
CocraBienue cxeM o0pa30BaHusl KOBaJEHTHOW HEMOJISIPHON
XMMHUYECKOU CBA3U. VICII0Ip30BaHNEe 3HAKOBOTO
MozenupoBanus. OrnpeaeneHue TUna XuMUYeCKOM CBSI3U 110
(bopmyne BemecTBa. [IpuBeieHne NpUMEPOB BEIIECTB C
KOBAJICHTHOW HETIOJIIPHOM CBA3BI0. XaAPAKTEPUCTHKA
MeXaHU3Ma 00pa30BaHUsl KOBAJIEHTHON CBS3H.

Y cTaHOBIIEHHE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH: COCTAB

BCIICCTBA — THUII XUMHYECKOM CBSI3HU

DJIEKTPOOTPHUIIATETBHOCTD.
KoBa-jeHTHast mosisipHast

XuMu4eckast cBsizb (1/2)

OrnpeneneHus: TOHATUN «KOBaJIGHTHAsSI TIOJISIPHAS CBS3bY,
«QIIEKTPOOTPULIATEIBHOCTBY, «BaJE€HTHOCTHY». CocTaBleHne
CcXeM 00pa30BaHMsI KOBAJIEHTHOMN MOJISPHON XUMHYECKOU
cBs3U. Vcrionb30BaHNe 3HAKOBOTO MOJIETUPOBAHUS.
Ornpezenenne TNa XMMUYECKOHN CBA3HU 1O (pOpMYyJie BEIeCTBA.
[IpuBeieHNe IPUMEPOB BEIIECTB C KOBAJIEHTHOM MOJISIPHOM
CBSI3b10. XapaKTEepUCTHKA MEXaHU3Ma 00pa30BaHUS
KOBQJICHTHOU CBSI3U. Y CTAHOBIICHHE MPUYNHHO-CIEACTBEHHBIX
CBSI3€M: COCTAB BEILECTBA — TUIl XUMHUYECKOU CBSI3H.
CocraBnenue GopMyibl OUHAPHBIX COSTUHEHUI 1O Ba-
JIEHTHOCTH M HAXOXEHUE BAJIGHTHOCTHU AJIEMEHTOB IO
dhopmyne bunapHoro coeauHeHus. Mcnonap3oBanue

(hU3HUECKOTO MOICTUPOBAHUS




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

MeTananuecKass XUMHYECKast
cBs13b. O000ImICHNE N
cHUCTEMAaTH3allUs 3HAHUN 00
DJICMEHTaX: MeTaJllIaX U
HEMETaJIaX, O BUJIaX XUMHYe-

ckoii cBsi3u (2/3)

OrnpeeneHne NOHIATUS «MeTalinueckas cBsi3b». CocraBiieHne
CcXeM 00pa30BaHUS METAJUTMYECKON XUMUYECKON CBSI3U.

M cnosib30BaHME 3HAKOBOT'O MoiesiupoBanus. OnpeaeneHue
THIIa XUMUYECKOU CBsI3M 1o popmyiie BemiecTBa. [IpuBenenue
MPUMEPOB BEUIECTB C METAIUUECKOMN CBS3BIO.
XapakTepucThKa MexaHu3Ma 00pa3oBaHUsl METAJITNYECKOM
CBSI3U. Y CTAHOBJICHUE NTPUYMHHO-CIICICTBEHHBIX CBSI3EH:
COCTaB BEIECTBA — TUIl XUMHUYECKOU CBs3U. [IpencraBnenue
rH(pOopMaluK 1Mo TeMe « XMMHYECKasi CBSI3b» B BUE TaOJHII,
CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHCJI€ C MPUMEHEHUEM

cpencts UKT.

KoHTponbHas pabora 1mo Teme
«ATOMBI XUMHAYECKUX DJIE-

MeHTOBY» (1/1)

Tema 2. IIpocTbie BemecTBa (6/9 4.)

[IpocTsie BemecTBa-METaIbI

(1/2)

OrnpeaeneHus NOHATUN «METAJUIbD), «IIJTACTUYHOCTHY,
(TETUIOMPOBOHOCTDY, «JIEKTPOIIPOBOAHOCTEY. Onrcanue
MTOJIOKEHUS DJIEMEHTOB-METAUIOB B [lepronnyeckon cucreme
xumuueckux anemeHToB /1. V1. Mengeneesa.Knaccuduxanus
MPOCTHIX BEUIECTB Ha METAJIJIbI U HEMETAILIbL. XapaKTepUCTHUKA
001KX (U3UIECKUX CBOWCTB METAJIOB. Y CTAHOBJICHUE
MPUYMHHO-CIIEICTBEHHBIX CBA3EH MEXY CTPOCHHUEM aToMa U
XUMUYECKOU CBSI3bIO B MPOCTHIX BEIIECTBaX-METaJIaX.
CaMOCTOSITEIbBHOE U3YUYEHHE CBOMCTB METAJIOB MPH CO-
0JIt0JICHUHY TIPABWII TEXHUKU 0€30MacHOCTH, OpopmIIeHHE
0T4YeTa, BKIFOYAIOIIETO ONHUCAaHUE HAOIIOACHUS, €r0
pe3yJabTaTOB, BEIBOJOB.

[Tonyuenrne xuMuuecko HHGOPMAITUU U3 PA3TMUHBIX

HMCTOYHHUKOB




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpocTsle BemecTBa-
HEMETAJIJIbL, UX CPABHEHHUE C

MeTamutamu. Asmotporust (1/2)

OrnpeaeneHus: NOHATUN «HEMETAJUIbD», «AJJIOTPOIHUD,
«QIJTOTPOITHBIE BUTOU3MEHEHUS, UITU

MoarduKaun». Onucanue Mmoja0KeHHs JIeMEHTOB-
HeMmeTauioB B [leproanyeckon cucTeMe XUMUYECKUX
hiaemeHToB 1. 1. MenneneeBa. OnpeneneHue
MPUHAJIC)KHOCTH HEOPTaHUYECKUX BEIIECTB K OJTHOMY U3
M3yUYECHHBIX KJIAaCCOB: METAJLJIbI M HeMeTalibl. [loka3zaTrenbCcTBO
OTHOCHUTEJIBHOCTHU JICJICHUS MPOCTHIX BEIIECTB HA METAJIBI U
HEMETAJLJIbL. Y CTAHOBJICHUE IPUUYUHHO-CIIECTBEHHBIX CBA3EH
MEX]1y CTPOCHHUEM aTOMa U XUMHYECKOU CBS3BIO B MPOCTHIX
BelecTBax-HeMeTamuiax. O0sicHeHne MHOT000pas3us MPOCTBIX
BEIIIECTB TAKUM (DaKTOpPOM, Kak ayutoTponus.CaMocTOATeIbHOE
M3y4eHHE CBOWCTB HEMETAJUIOB IIPHU COOJIIOIEHUH MTPaBUII
TeXHUKH 0€30MMacHOCTH, 0(hOpMIICHHE OTYETa, BKIIOYAIOIIIETO
omHMCaHue HAOIIOJIEHHUS, €T0 PE3yJIbTaTOB, BHIBOJIOB.

Brimonnenue CpaBHCHUS IO aHAJIOTHHU

KonnuecTBo BemecTBa (1/2)

OHpe,Z[CJICHI/IH MOHSITHN «KOJIUYECTBO BCIICCTBA», «KMOJIb>»,
«IIOCTOSAHHAsA ABOF&HpO», «MOJIsIpHad Maccay.Perienue 3aga4u

C MCMOJIb30BAaHUEM ITUX TTOHITUI

MotsipHbIl 00bEM

ra3oo0pa3Hbix BemiecTs (1/1)

OnpeneneHus: NIOHATUN «MOJSIPHBIA 00BEM T'a30BY, «KHOP-
MaJlbHbIC yCIIOBUs».Pellienre 3a1a4 ¢ UCII0JIb30BaHUEM
MOHATUN «KOJIMYECTBO BEUICCTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM T'a30B», KIIOCTOSIHHAST ABOTapo».

CocTaBlicHHE KOHCIIEKTa TEKCTa.

Pemenne 3axau ¢
MCIOJIb30BAHUEM TTOHSATUM
«KOJIMYECTBO BEILICCTBAY,
«IOCTOSTHHAsi ABOTazipoy,

«MOJIIpHas Macca»,

«MOJISIpHBIN 00BbeM razosy (1/1)

Penienue 3a1a4 ¢ MCIOJIL30BAHUEM ITOHITHM «KOJIUYECTBO
BCIICCTBA», KMOJIApHAA Maccay, «MOJ'IHPHHﬁ 00BeM ra3oB»,

«MOCTOSIHHAsT ABOTaIpo»




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

O0o001enue u
cUcTeMaTH3alUI3HAaHUM 110

TEMC ((HpOCTI)Ie BCIICCTBaA»

(1/2)

[loyueHne XxuMudeckoil HHPOpMaMU U3 Pa3IN4HbIX
ncTouHUKOB. [IpencraBnenne unpopmannu no reme «IIpocrteie
BEIIECTBa» B BUJIE Ta0NINII, CXE€M, OIOPHOI'0 KOHCIEKTAa, B TOM

yucie ¢ npuMmeHenueM cpenacts MKT

KouTposipHas paboTa 1o Teme

«[Ipoctsie BerecTBa» (—i/1)

Tema I11. CoequHeHus XUMHYECKHX 3j1eMeHTOB (14/16 u)

CreneHb okuciaeHusA. OCHOBEI
HOMEHKJIATYPbl OMHAPHBIX

coenunenui (1/1)

OHpCZ[CJ'ICHI/ISI MMOHSITHH «CTEIICHD OKHUCJICHUA), «BAJICHT-

HOCTB». CpaBHeHI/Ie BAaJICHTHOCTHU U CTCIICHHU OKHUCJICHUI

Oxcunsi (2/2)

OrnpeaeneHne MOHITHS «OKCUABI.OnpeencHue
MPUHAIIC)KHOCTH HEOPTAaHMYECKHUX BEIIECTB K KIIACCY OKCHIOB
o ¢popmyie.OnpeneneHne BaJICHTHOCTH U CTEIICHN OKUCIICHUS
PJIEMEHTOB B OKcuaax.OmnrcaHue CBONCTB OT/ICIBHBIX
npencraBureneil okcunoB. CoctaBieHue GopmMy U Ha3BaHUN
okcu0B. [IpoBeieHre HAOMIOACHHMIA (B TOM YHCIIC
OIOCPEIOBAHHBIX ) CBOMCTB BEIIECTB M MMPOUCXOISIINX C HUIMH
SIBJICHUH, C COOJIIO/ICHUEM MPABUIT TEXHUKU OC30MTaCHOCTH;
oOpMIICHHE OTYETA C OIIMCAHUEM DKCIIEPUMEHTA, €TO

PE3YJIbTAaTOB K BBIBOAOB.

OcHoBanus (2/2)

OnpeniesieHust TOHATUH «OCHOBAaHUS», «ILEIOYN», «Kade-
CTBEHHAS peakIusy, «uHauKarop».Kmaccuduxarms
OCHOBAaHMH IO PaCTBOPUMOCTH B Bojie. OmnpeseseHue
[MPUHAJICKHOCTH HEOPTaHUYECKUX BEIIECTB K KJIacCy
oCHOBaHUH 110 Gopmyie. OnpeaeieHne CTeNEeHN OKUCICHUS
PJIEMEHTOB B OCHOBaHUAX. OIHMCaHUE CBOMCTB OTACIbHBIX
npeacTaBureneil ocHoBanuii.CocraBnenue Gopmy u
Ha3BaHUKM ocHOBaHUM. Mcrioibp30Banne TaOIUIIBI
PacTBOPUMOCTH JIJISI OIIPEICIICHUSI PACTBOPUMOCTH OCHOBAHUM.
Y CTaHOBJIEHHE T€HETUYECKOM CBSI3M MEXKIY OKCHUJIOM H

OCHOBAHHEM U HaO60pOT.
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Kuciotsr (2/2)

OnpeneneHust NIOHATUN «KUCIOTBI, KKUCIOPOACOAepKallne
KHCIIOTBI», «OECKUCIOPOIHBIE KUCIOThI», «KUCIOTHAS CPEAAY,
«ILIEJIOYHAS CPENay, KHEUTpaJIbHAs Cpelay, «IlIKauia
pH».Kinaccudukanus KUCI0T 10 OCHOBHOCTH U COJIEPKAHUIO
kuciopoaa.OnpeneneHue NpuHaaJIeKHOCTH HEOPTaHUYECKUX
BEILIECTB K KJIacCy KUCIIOT 1o Gpopmyre.OnpeesieHne cTeneHu
OKHUCJICHUS 3JIEMEHTOB B KuciI0TaxX.OnrcaHue CBONCTB
OTJENbHBIX MpecTaBuTeNeit kuciaot. CoctaBiaeHue Gopmyi u
Ha3BaHUM KucioT. Mcnonp3oBanue TaOiuIlbl pACTBOPUMOCTH
U1 OTIpENEIeHUsI PACTBOPUMOCTH KUCIIOT. Y CTAHOBJIICHUE
FEHETUYECKON CBA3M MEX]Ly OKCHJIOM U TUAPOKCUIIOM U
HaoOopoT.IIpoBenenune HabIOAeHU (B TOM YHCIIe
OIOCPEIOBAaHHBIX) CBOMCTB BEIIECTB U MPOUCXOASILINUX C HUMU
SIBJICHUI C COOIOZICHHEM MPABUI TEXHUKH 0€3011aCHOCTH;
oopMIIEHHE OTYETA C OMMCAHUEM SKCIIEPUMEHTA, €T0
pe3ynbTaToB U BbIBOJIOB.MccienoBaHue cpenibl pacTBOpa ¢
MOMOILIbIO UHIUKATOPOB. DKCIEPUMEHTAIILHOE Pa3IndeHue

KHCJIOTBI 1 MICJI0YHU C TOMOUIBIO HHANKATOPOB.

Comnu Kak Ipou3BOAHBIE KUCIIOT

1 OCHOBaHUM (2/2)

Onpenenenuie NOHATHS «colm». Onpeaenenue
MPUHAIC)KHOCTH HEOPTAaHUYECKUX BEIIECTB K KJIACCY COJICH
no popmyne. OnpeneneHre cTerneHn OKUCICHHS JIEMEHTOB B
coysax. Onrcanue CBOMCTB OTACIIBHBIX IPEACTABUTEIIEH COJIEH.
CocraBiienne GopMys U Ha3BaHUH colieid. Mcons3oBanue
TaOIHUIBI PACTBOPUMOCTH JJISI OTIPEACICHUSI PACTBOPUMOCTH
coneit. [IpoBenenmne HabmoeHUH (B TOM YHCIIE OTIOCPEIOBAH-
HBIX) CBOMCTB BEIIECTB U MPOUCXOAIIUX C HUMU SIBIICHUM, C
coOJII0ICHIEM TIPaBUJI TEXHUKH 0€3011acHOCTH;, 0(hopMIICHUE
0TUeTa C OMUCAHUEM SKCIIEPUMEHTA, €ro Pe3yJbTaToB U

BBIBOJIOB.
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O0001IEeHIE 3HAHUMT O
KJIaCCU(PUKAIIUU CIOXKHBIX

BernectB (—/1)

Kitaccugukaiius CJI0KHBIX HEOPraHUYECKHUX BEIIECTB 110
COCTaBY Ha OKCH/Ibl, OCHOBAHUSI, KUCIOTHI M COJIM; OCHOBAHHS,
KHCJIOTBI U COJIM 110 PACTBOPUMOCTH B BOJIC; KMCIIOTHI 11O
OCHOBHOCTH M COJAECPKAHUIO KHCIOPOAA, C UCIIOIb30BAHUEM
pasIuuHbIX GOpM MpeAcTaBIeHUS KIacCU(UKAITUH.
CpaBHEHHUE OKCUIOB, OCHOBAaHUM, KUCIIOT U COJIEH MO COCTaBy.
OnpenenieHre TPUHAICKHOCTH HEOPTaHMYECKUX BEILIECTB K
OJIHOMY U3 U3YUYEHHBIX KJIACCOB COEIUHEHUN 10 hopmyIe.
OrnpezeneHne BaJCHTHOCTH U CTENIEHU OKUCIICHUSI JIEMEHTOB
B BenecTBax. OCyIIeCTBICHUE HHIYKTUBHOTO U
neayKTUBHOTO 0000menus [lomydeHne xummdeckoin
nH(OpPMAIIUK U3 Pa3TUIHBIX UCTOYHHKOB.

[IpencraBnenue nHpopmanuu 1o reme «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COSTUHECHUI» B BUIE TaOJHII, CXEM,

OIMOPHOT'0 KOHCIICKTA, B TOM YHCJIC C IPUMCHCHUEM CPCIACTB

NKT.
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AMOp(QHBIE U KpUCTAIIINYE-

ckue Bemiectna (1/1)

OmnpeneneHus MOHATHH «aMOP(HBIE BEIIECTBAY, «KPHUC-
TaJUIMYECKUE BEIIECTBAY, «KPUCTAJUIMYECKAs PEUIETKAY,
«MOHHAsl KPUCTAJUINYECKAs PELIETKA», «aTOMHas KpUC-
TaJUIMYECKasl PELIETKA», «MOJIEKYJIIpHAs KPUCTALIINYECKAs
pelIeTKay, «KMETAUIMYECKasi KPUCTAJUIMYECKAs] PEIIETKay.

'Y CTaHOBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EU MEXIY
CTPOEHUEM aTOMa, XMMUYECKON CBA3BIO U TUIIOM
KPUCTAINYECKON PEIIETKA XUMUYECKUX COCIUHECHNM.
XapaKTepUCTHKA AaTOMHBIX, MOJIEKYJISIPHBIX, HOHHBIX
METAININYECKUX KPUCTAJUIMUECKUX PEIIETOK; CPElbl pacTBOpa
¢ nomoubko mkansl pH. [IpuBenenne npuMepoB BEIIECTB €
Pa3HBIMU THIIAMM KpUCTAJUIMUECKOM pemeTku. [IpoBenenne
Ha0JII0IeHU (B TOM YHUCIIE ONIOCPEOBAHHBIX) CBOMCTB
BEIIECTB U MPOUCXOAIINX C HUMU SIBJICHUN C COOJII0IEHHEM
[IPAaBUJI TEXHUKU 0€30I1aCHOCTH; 0()OPMIIEHHE OTUYETA C
ONMCAaHUEM DKCIIEPUMEHTA, €r0 PE3YIbTATOB U BHIBOJOB.
CocrapiieHre Ha OCHOBE T€KCTa TaOJIMIIbI, B TOM YHUCIIE C

rnpuMeHeHnem cpencts UKT

YucTrle BelecTBa U CMECH.
MaccoBas 1 00beMHAs JOIU

KOMITOHEHTOB B cmecH (1/1)

OmnpezneneHus MOHATHI «CMECH», «MaccoBas J0JIsI pac-
TBOPEHHOT'O BEIIECTBA», «0ObEMHasl J0JIsI BEIIECTBA B
cmecu».lIpoBenenne HaOMOACHHI (B TOM YKCIIE OMOCPEIOBaH-
HBIX) CBOMCTB BELIECTB U MPOUCXOAAIINX C HUMHU SIBJICHUH C
coOJII0/IeHEM MPaBUII TEXHUKHU 0€30M1acHOCTH; OpopmIiieHHE
0TYeTa C ONMUCAaHUEM IKCIIEPUMEHTA, €ro Pe3yIbTaTOB U
BBIBOJIOB.

Pemenue 3a1a4 ¢ UCMOJIBb30BaHUEM ITOHATHI «MaccoBas J0JIs
HIIEMEHTA B BEILIECTBE), «MACCOBAs JIOJS] PACTBOPECHHOTO

BCIICCTBaA», «o0BbeMHas JOJIA F3.3006p3,3H01"0 BE€IICCTBa»




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

PacueTsl, CBSI3aHHBIC C
MOHATHEM «I0JIs1». O000ImeHHE
U CHCTEeMaTH3aIis 3HAaHUH 110
teMe «CoeqrMHEHNI XUMU-

YECKHUX AJIEMEHTOBY (2/3)

Perienue 3aga4 ¢ UCTIOIB30BAaHUEM MTOHSATUNA «MACCOBast 101
2JIEMEHTA B BEILIECTBE», «MACCOBAsi J0JIs pACTBOPEHHOIO
BEIIECTBAY, «00BEMHAs! JA0JIs Ta3000pa3HOTrO BEIIECTBAY.
[IpencraBnenue nungopmannu no reme « CoeTMHEHUS XU-
MUYECKUX JIEMEHTOB)» B BUJIE TAOIUII, CXEM, OTIOPHOTO

KOHCIIEKTa, B TOM 4uciie ¢ npuMeHenueM cpeacts UKT

KonTpoisHas paboTa 1o Teme
«CoearHEeHUsT XUMUYECKUX

hiiemeHToB» (1/1)

Tema 4. U3menenusi, npoucxoasitme ¢ Bemecrsamu (12/15 4.)

Ddusuueckue aBIEHUA.

Pa3nenenue cmeceit (1/1)

Ornpenenenns NOHATUN «IUCTHWLIALNS, WINA IIEPETOHKAY,
CKPUCTAJUIM3ALUA», «BbIIAPUBAHUEY, «(PUIBTPOBAHHEY,
«BO3TOHKA, WM CyOIMMaLUs», «OTCTAUBAHUEY, IIEHTPH-
(¢yrupoBaHue». Y CTaHOBIIEHUE TPUUUHHO-CIIEICTBEHHBIX
CBsizel MEXy (PU3MUECKUMU CBOMCTBAMU BEILECTB U

CIIOCOOOM pa3/ejIeHUsI CMECEH.

XUMUYECKHUE ABJIEHUS. Y CII0-
BUSI I TIPU3HAKH MPOTEKaHUs

XUMUYeCKHX peakmmit (1/1)

OrnpeneneHuss NOHATUN «XUMHUYECKas pEeaKIusi», «peaKkuu
FOPEHUS», «IK30TEPMUUYECKUE PEAKLIUNY, «IHIOTEPMUYECKHE
peakuuny». HabmtoneHue u onucanue Npu3HaKoOB U YCIOBHMA
TEUCHHS] XUMUUECKUX PEAKIUI, BBIBOABI HA OCHOBAHUU

aHaJIM3a HaOJIIOICHU 3a DKCIIEPUMEHTOM

3aKOH COXpaHEHHSI MacChl Be-
ECTB. XMUMHUYECKUE

ypaBuenus (1/1)

OnpeneneHue NOHATUSA «XUMUYECKOE YPAaBHEHUE.
OOBbsiCHEHHE 3aKOHA COXPAHEHHUS MACChl BEIIECTB C TOUKHU
3peHUsl aTOMHO-MOJIEKYJISIpHOrO yueHust. CocTaBieHue
YPaBHEHUN XUMHUYECKUX PEAKIUI HA OCHOBE 3aKOHA
COXPAaHEHMsI MACCHI BEIIECTB.

Knaccuduxanus XUMHUECKUX PEaKIHi 10 TEIIIOBOMY

b dexty




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

PacueTsl 10 XUMUYECKUM ypaB-

HEeHUSIM (2/3)

BrinosgHeHrne pacyeToB MO0 XUMUUYECKUM YPaBHEHUSAM HA
HaX0JICHHE KOJIMYECTBa, MacChl WJIK 00beMa MPOIyKTa
[peakuyy Mo KOJUYECTBY, MACCe HIIK 00beMY UCXOAHOTO
BEILIECTBA; C UCIOJIb30BAHUEM MOHSITHS <«JI0JI5», KOT1a
MCXOHOE BEIECTBO JIaHO B BUJE PACTBOPA C 3aJaHHOM
MACCOBOM JI0JIEM PACTBOPEHHOT'O BEIIECTBA WIIM CONECPIKHUT

OTIpeIeNIEHHYIO 00 TpUMeceit

Peakuuu pa3noxeHus.
[lonsTHE O CKOPOCTHU XU-
MHUYECKOW pEeaKIMy U KaTaJIn3a-

ropax (1/1)

OrnpeeneHns: TOHATUN «PEAKIUU COSTUHEHUS, «KaTa-
T3aTophly, «pepMeHTh». Kiaccupukaims XuMHUIeCKUX
[peaKINii 0 YKUCTY U COCTaBY UCXOAHBIX BEIIECTB U MPOIYKTOB
peakuuu. Habmoienue u onrcanue MpU3HAKOB U YCIOBUH
TEUCHUSI XUMUUYECKUX PEaKIi, BEIBOJABI HA OCHOBAHUU
aHaIM3a HaOI0IeHn 3a skcrepuMeHToM. CocTaBlIeHHE Ha

OCHOBC TCKCTa CXEMbI, B TOM YHUCJIC C IPUMCHCHUCM CPCICTB

NKT.

Peakiinu coeTMHEHNS.

[{enmouku nepexomos (1/1)

OrnpeeneHus TOHATUN «PEAKIIUU COSTUHEHUS, «PEAKIIUU
Pa3NIoKEHUS», KOOPATUMBIE PEAKIIUNY, KHEOOpaTUMBbIE
peaKIuny», KKaTATUTUUYECKHUE PEAKIIUNY, KHEKATATUTUIECKUE

pEaAKIUM.

Peakmuu 3amemienns. Psang

akTUBHOCTH MeTa/uioB (1/1)

OnpeniesieHust TOHATHI «PEaKIMU 3aMEILICHUS», «PsI aK-
TUBHOCTH MeTaJUI0B». Kiaccupukanuss XuMUYeCKUX peaKIuii
110 YUCJTY U COCTABY UCXOJIHBIX BEILIECTB U MPOIYKTOB
peakuuu. Mcrionp30BaHue JIEKTPOXUMHUYECKOTO psiia
HaIpsHDKEHUH (AKTUBHOCTH) METAJUJIOB [Tl ONpeAeSICHuUs
BO3MOYXHOCTH IPOTEKAHUS PEAKIIUN MEXKAY METAJIIaMU U
BOJIHBIMU PacTBOpaMU KUCJOT U cojiell. Habmonenue u
ONMCAHUE TPU3HAKOB U YCIOBUN TEUCHUSI XUMHUECKUX
[peakiuii, BEIBOJIBI HA OCHOBAaHUY aHAIIM3a HAOIIOCHUH 3a

OKCIICPUMCHTOM




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Peakuuu oomena. [IpaBuio OmnpeneneHus MOHATHH «PEeaKIUU OOMEHAY, «PEAKIIH
beprome (1/1) HelTpanuzanuny. Kiaccupukaius XuMU4ecKuX peakiuii mo
YHCITy U COCTaBY UCXOHBIX BELIECTB U IPOAYKTOB pEaKLUU.
Vcriosib30BaHKe TaOIMIBI PACTBOPUMOCTH ISl ONIPENETIEHUS
BO3MOKHOCTH NMPOTEKaHUs peakiuii oomeHna. HaGnronenue u
OTMCaHNE MPU3HAKOB U YCIOBUHA TEYCHUS XUMHUYECKUX
[peaxIuii, BEIBOJbI HA OCHOBAHUU aHAJIM3a HAOJII0IeHUH 3a

PKCIIEPUMEHTOM

Tunsl XUMUYECKUX peakuuii Ha (OnpeesieHne NOHITHS «THAPOIIN3Y
[TPUMEPE CBOMCTB BOJIBI.

[Tonsitue o runponuze (1/1)

O06061Ienne U cuctemMaru3aiys [Fcrmoap30Banne 3HAKOBOTO MOICIUpOBanHus. [lonyueHne
3HAHMI 110 TeMe «V3MeHeHns, XUMHUYECKOW HH(DOPMAIIMH U3 PAa3IHYHBIX HCTOYHHUKOB.
POMCXOSIIKE ¢ BemecTBaMuy [[Ipeacrasienne nupopmanuu 1o reme «M3menenus,

(2/3) [TPOUCXO/ISIINE C BEIICCTBAMI» B BHJIC TaOJIHII, CXEM,
OIIOPHOTO KOHCIIEKTA, B TOM YKCJIE C IPUMEHEHHEM CPEICTB

KT

KoHTposibsHas paboTta 1o teme
«3MeHeHus1, MpOUCXOIAIIHE C

BemecTBamMu» (1/1)

Tema 5. Ilpaktuxym 1. [Ipocreiimme onepanun ¢ BemecTBoM (3/5)

[TpakTudeckas padota Nel PaGota ¢ mabopatopHbIM 000PYOBAHUEM U HArPEeBATEIbLHBIMU
«[IpaBuiia TeXHUKH MprOOpamMy B COOTBETCTBUH C TIPABUIAMH TEXHHUKH
Oe3omacHOCTH Mpu paboTe B |0e30macHOCTH. BrImoHeHne MpoCTEeHIINX MPUEMOB
XUMHUYECKOM KaOWHETE. oOpartreHus ¢ 1a60paTopHBIM 000PYAOBAaHUEM: C

[Ipuembl oOparienus ¢ na- 1a00paTOPHBIM IITATHBOM, CO CITUPTOBKOM

OopaTopHBIM 000PYJOBAaHUEM U

HarpCBaTCJIbHBIMU

npubopamu»(1/1)




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpakTuueckas padboTaNe2.
«Habmonenus 3a
M3MCHCHUSAMHU,
[MPOUCXOASIIUMH C TOPSAILEH

cBeuoil, u ux omnucanue (-/1)

PaGota ¢ mabopatopHbIM 000PYOBAHHEM U HArPEBATEILHBIMU
pruOopaMH B COOTBETCTBUH C IIPABUIAMH TEXHHUKH
OezomnacHoctu. HabmroieHue 3a CBOWCTBAMH BEIIECTB U
SIBIICHUSIMH, TIPOUCXOISIIUMH ¢ BeriecTBaMu. Onrcanue
XHUMHYECKOTO IKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOT'O
(PyCCKOTO WIIM POJHOTIO) SI3bIKA U si3bika XUMUHU. COCTaBJICHUE

BbIBOIOB I10 PC3yJIbTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA

[IpakTuueckas padbota Ne3.

«AHaIN3 TOYBBI U BOJbI» ('

)

Pabota c 1abopaTopHbIM 000pYy/I0BaHHEM U HarpeBaTeIbHBIMU
npubOpaMu B COOTBETCTBHUH C TIPABUIAMH TEXHHUKH
0€30MacHOCTH. BBIMOTHEHNE MPOCTEHITUX MPUEMOB
oOpameHus ¢ JJabopaTOPHBIM 000PYTIOBaHUEM: C BOPOHKOH, C
dbunbTpoMm, co ciupToBKoii. Habmonenue 3a cBoicTBaMu
BEIIICCTB U SIBJICHUSIMU, IPOUCXOISIIUMU C BEIICCTBAMH.
Onucanue XUMAYECKOTO IKCIIEPUMEHTA C TIOMOIIBIO €C-
TECTBEHHOTO (PYCCKOTO HWJIA POJHOTO) SI3bIKA W SI3bIKA XUMHH.
CocTaBiieHH€e BBIBOJIOB 110 pe3yJIbTaTaM IMPOBEIEHHOTO

DKCIIEpUMEHTA

[IpakTuueckas padbota Ne4.
«IIpu3HaKM XUMUUYECKUX

peakuuii» (1/1)

PaboTta c mabopaTopHbIM 000pYy/I0BaHHEM U HarpeBaTeIbHBIMHU
npruOopaMu B COOTBETCTBUH C MPABUIAMHU TEXHUKH
0€30MacHOCTH. BBIMOTHEHNE MPOCTEHIITUX MPUEMOB
oOparieHus ¢ 1a6opaTopHbIM 000PYOBAaHUEM: C
1abOpaTOPHBIM IITATUBOM, CO cUPTOBKOM.Habmronenue 3a
CBOICTBaMU BEIIECTB U SBJICHUSIMH, TPOUCXOISIIUMHU C
BeniecTBaMu. ONUCaHHe XUMUIECKOTO SKCIICPUMEHTA C
MOMOII[BIO €CTECTBEHHOTO (PYCCKOTO) SI3bIKA M SI3bIKA XUMHHU.
CocTaBiieHrEe BBIBOJIOB 110 Pe3yJIbTaTaM MPOBEIEHHOTO

DKCIIEpUMEHTA




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpakTuueckas padbota Ne5.
«IIpuroroBnenue pactsopa
caxapa U OIpe/ICIICHHE
MAaCCOBOM JIOJIM €TO B

pactBope» (1/1)

PaGota ¢ mabopatopHbIM 000PYOBAHHEM U HArPEBATEILHBIMU
prOOpPaMH B COOTBETCTBUU C NPABUIIAMU TEXHUKH
0e30MacHOCTH. BrinoaHeHne npocTeliux npueMoB
oOpaitieHus ¢ 1a00paTopHBIM 000PYJOBAHUEM: C MEPHBIM
[WIMHIIPOM, ¢ BecaMu. Habmroienue 3a cBOMCTBaMU BELIECTB
U SIBJICHUSIMU, IPOUCXOSAIIMMH ¢ BemecTBaMu.Onucanue
PKCIIEPUMEHTA C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
[POJTHOTO) SI3bIKA U s13bIKa XUMHUH. COCTaBI€HUE BBIBOJIOB 110
pe3ysibTaTaM MPOBEIEHHOT0 SKCIIEPUMEHTA.

[[puroToBiIeHNE PaCTBOPOB C OMPECICHHOW MAaCCOBOM J10JIEM
[PaCTBOPEHHOTO BELIECTBA.

[[puroToBiieHHe pacTBOpa M pacyeT MacCOBOM J10JIH pac-

TBOPCHHOI'O B HEM BCIICCTBA

Tema 5. PacTBopenne. PactBopbl. CBOHCTBA PACTBOPOB 3JIEKTPOJIMTOB.

PactBOpeHne kak Gu3NKo-
MMUYECKUN MPOLECC.
ACTBOPUMOCTb. THIIBI

acTBopoB (-/1)

OrnpeneneHus NOHATUN «PACTBOP», KTUAPAT», KKPUC-
TaJUIOTUAPATY, «HACBIIICHHBIA PACTBOPY, «HEHACHIIIICHHBII
[PacTBOPY», IEPECHIIICHHBIA PACTBOPY, «PACTBOPUMOCTHY.
OnpeneneHre pacTBOPUMOCTH BEUIECTB C UCIIOIb30BAHUEM

KPUBBIX PACTBOPUMOCTH.

XapakTeprcTUKa paCTBOPEHHS C TOUYKHU 3PEHHS aTOMHO-
MOJIEKYJISIpHOTO yueHus. Mconb30BaHue TaOIHIIbI
PAaCTBOPUMOCTH JIJIsl OTIPEJICIICHHSI PACTBOPUMOCTH BEIIECTB B
Bojie. CocTaBJieHHE Ha OCHOBE TEKCTa rpa)uKoB, B TOM YHUCIIE

c npumeHeHnneMm cpeacts MKT

DIEKTPOIUTHYECKAs TUCCOLIU-

arus (1/1)

OrnpeneneHus: NOHATUHN «JIEKTPOIUTUUYECKAS TUCCOLIMALIUSY,
KQIIEKTPOJIUTBIY, «HEIICKTPOJIHUTHD). BhINOIHEHNE TOMETOK,

BBIITMCOK 1 TUTUPOBAHUSA TCKCTA




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

OCHOBHBIE TIOJIOKEHHUS TEOPUHU
PIEKTPOJIUTUYECKON JTUCCOLIU-

arrau (1/1)

OrnpeneneHus: NOHATUN «CTENEHb JUCCOIUALIUNY, «CUIIbHBIC
PIEKTPOJIUTHI», «CIA0BIE STIEKTPOTUTHDY, KKATUOHBD,
«QHUOHBI», «KUCJIOTBI», KOCHOBaHUA», «coim». CocTaBieHue
YPaBHEHUU JIEKTPOJIUTUUECKON THCCOLMALIMU KUCIIOT,

OCHOBAHMII U COJIEM.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

loHHbIE ypaBHEHUS

(-/1)

peaxkuui

OnpeneneHue NOHATUS «MOHHbIE peakuun». CocTaBIeHUE MOJIEKYJISPHBIX,
[TOJIHBIX Y COKPAIICHHBIX HOHHBIX YPaBHEHHUM pPEaKIUi C y9acTHEM
piIeKTpoauToB. HalmroeHne 1 onucanye peakuuii Mexy JIeKTpoJIuTaMu
C MIOMOIIIbIO €CTECTBEHHOTO (PYCCKOI'0 UM POJAHOIO) SI3bIKA U SI3bIKA

XNUMHNHU

KuciaoTer: kiac-
cudukanus u

CBOMCTBA B CBETE TA]

(3/3)

CocTaBiieHre XapaKTEPUCTUKHN OOIINX XUMHUECKUX CBOMCTB KUCIOT C
MO3UIINI TEOPUU ANEKTPOIUTUUECKON nucconnanuu. CocTaBieHue
MOJICKYJISIPHBIX, TTOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUN peakuuii ¢
ydacTueM KUcJIOoT. Habmronenne u onucanue peakiyii ¢ y4acTUueM KUCIIOT
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 UJIM POJHOTO) SI3bIKA U SI3bIKA
xumun. [IpoBeieHe ONBITOB, TOITBEPKAAIOIINX XUMUUECKHE CBONCTBA

KHUCJIOT, C CO6JIIOI[€HI/I€M IMpaBHJI TCXHUKH 0Ce30IacHOCTH

OcCHOBaHUS:;
KJaccuuKamus u

CBOVICTBA B CBETE

TDII (3/3)

Ornpenenenne NOHATUS «OCHOBaHUS». COCTaBIEHUE XapaKTEPUCTUKHU
OOLIMX XMMUYECKUX CBOMCTB OCHOBAHMM (II€JI0UEH U HEPACTBOPUMBIX
OCHOBaHUI) C MO3ULIUNA TEOPUH DIIEKTPOIUTUUECKON

nucconuanyn. CocTaBlIeHUE MOJIEKYIJISIPHBIX, TIOJHBIX U COKPAILIEHHBIX
MOHHBIX YpaBHEHUH peakinii ¢ yuactuem ocHoBaHuil. Habmronenue u
OMMCAHUE PeaKUi OCHOBAHUN C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOT0) SI3BbIKA U sI3bIKa XUMHH.IIpoBEIEHNE OBITOB, OATBEPKAAFOIINX
XMMHUYECKHE CBOMCTBA OCHOBAHUM, ¢ COOIIOIEHUEM NMPABUII TEXHUKH

0e3onacHoctu. CocTaBlieHHE JIOKJIaaa Mo TeMe, ONPECICHHON YIUTEIeM.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Oxcuel: Ki1accu- OmnpeneneHus MOHATUN «HECOIC00PA3YIOIINE OKCUIBIY,

(dbuKamst 1 CBOMCTBA |«COJIEOOPA3YIONINE OKCUIBI», «OCHOBHBIE OKCHUIBD», KKHUCIIOTHBIC OKCHUIBD».
(2/2) CocraBneHre XapaKTePUCTUKHA OOIITMX XUMUYESCKIX CBOWCTB
COJIEOOPA3YIOLIUX OKCUIOB (KUCIOTHBIX U OCHOBHBIX) C TTO3UIIMM TEOPUU
DIIEKTPOTUTHYECKOM quccoruaryu. CoCTaBIeHUE MOJICKYIISIPHBIX, TIOJTHBIX
1 COKpAIEHHBIX MOHHBIX YPABHEHUH PEaKIMil ¢ y9acTHEM OKCHJIOB.
HabmoieHre u onMcaHue peakifii OKCHIO0B C TIOMOIIBI0 €CTECTBEHHOTO

(pyccKOro Wi poJHOIO) SI3bIKA U S3bIKA XUMUHU.

Comnu: xnaccudu- OrnpeneneHus NIOHATUN «CPEIHUE COJN», KKUCIIBIE COJINY, «OCHOBHBIC
Karus ¥ CBOMCTBAa B |coyim». COCTaBIICHHE XapaKTEPUCTUKH OOIINX XMMUYECKUX CBOMCTB CoJieh
ceere TO/I (2/2) C MTO3UIMI TEOPUHU AIIEKTPOJIUTHUECKON nucconuanuu. CocTaBlIeHUE
MOJICKYJISIPHBIX, TTOJHBIX M COKpPAIEHHBIX HOHHBIX YPaBHEHUN PEaKIIUi C
ydacTtreM cojieli. HaOmroieHrne u onrcanme peakiuii CoJIei ¢ IMOMOIIbIO
€CTECTBEHHOTO (PYCCKOI0) A3bIKA U S3bIKA XUMUHU.

[IpoBeeHnE OMBITOB, MOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA COJIEH, C
cOOJII0ICHUEM TIPABUJI TEXHUKU O€30MMacCHOCTH.

CocraBiienue JOKJIaaa I10 TEMC, OHpGI[CJIGHHOfI CaMOCTOATCIIBHO

O60061eHue n [lonyueHne xumMudecko HHPOpMAIMN U3 PA3IMUYHBIX HCTOUYHUKOB.
cUCTEMAaTU3aLus [IpencraBnenue nHpopmanuu o teme «PactBopenue. PacTBopsl.
3HAHUU 110 TEME CBolicTBa pacTBOPOB 3JIEKTPOJIUTOBY B BUJIE€ TA0JIUII, CXEM, OTIOPHOTO
«PacTBOpeHue. KOHCIIEKTa, B TOM 4uciie ¢ npuMeHeHnueM cpeacts UKT

PactBopsbl. CBolicTBa
pacTBOpPOB

DIIEKTPOUTOBY (2/2)




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

KoHTposapHas padota
0 TeMeE
«PacTBOpeHue.
PactBoprl. CBolicTBa
pacTBOpPOB

peKTpoauToBy (1/1)

Kiaccudukarus
XUMUYECKHUX pe-
AKIIAH.
OKHCIUTEIIBHO-
BOCCTAHOBHUTEIHLHBIC

peakiuu (1/2)

OnpeneneHus NIOHATUNA «OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN,
«OKHUCIIUTEIbY, «BOCCTAHOBUTEIDY, KOKUCIIEHUE», «BOCCTAHOBICHUE).
Krnaccudukanuss XMuMUYECKUX PEaKIUi 10 NpU3HAKY «U3MEHEHHUE
CTETNIEHEW OKUCIIEHUS 3JIEMEHTOBY. OIpeneeHne OKUCIUTENS U
BOCCTAHOBHTEIIS, OKMCIIE "HUS U BOCCTaHOBIICHHUs. Mcnionp30Banne

3HAKOBOT'O MOACIIMPOBAHUA

CBolicTBa U3YUYCHHBIX
KJIACCOB BEIIECTB B
CBETE OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX

peakuuii (1/1)

CocraBiieHre ypaBHEHUI OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIINIA,
MCIIOJIb3Ys METO/ AJIEKTPOHHOTO Oananca. OnpeeneHre OKUCIUTENS U

BOCCTAaHOBHUTCILI, OKHMCJIICHHA 1 BOCCTAHOBJICHH A

O06o0menue u
CHCTEeMaTH3aIus
3HAHUU 110 TEME
«OKUCIUTEIIHLHO-
BOCCTAaHOBUTEIIbHEIC

peaxium» (—i/1)

CocraBneHne ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH,
MCIIOJIb3Ysl METO/I DJIEKTPOHHOTO Oananca. OnpeneneHne OKUCIUTENS 1
BOCCTAHOBUTEIISL, OKMCIICHUS U BOocCTaHOBJIeHUs. [IpeacTaBnenue
nHpopMauu mo TeMe «OKUCIUTENHHO- BOCCTAHOBUTEIBHBIE PEAKIIUN» B
BUJIE TAOJUI], CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHUEM

cpeacts UKT

IIp

akTukyMm 2. CBoiicTBa pacTBOPOB JIeKTPouToB (1/4)




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpakTueckas
pabota Ne6. Monnsie

peaxiun (-/1)

Ob6pamenue ¢ 1abopaTopHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU
MpruOOpPaMH B COOTBETCTBUU C MPABUIAMU TEXHUKH O0€30IIaCHOCTH.
HabmroieHre CBOMCTB 3IEKTPOIUTOB U IPOUCXOAAIINX C HUMHU SIBJICHHH.
Omnucanne XUMUYIECKOTO IKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOro win poAHOI0) s3bIKa U si3bIKa XUMuu. @opMyIupoBaHUe

BbBIBOJIOB 110 pC3yJIbTaTaM IMPOBCACHHOT'O SKCIICPUMCHTA.

[IpakTHueckas
pabota Ne7 YcnoBus
TEYCHHS] XUMUYECKUX
peaKi MeXay
pacTBOpaMu

QJICKTPOJIUTOB 10

OO6parenue ¢ 1a00paTOpHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU
MpuOOpaMH B COOTBETCTBUH C MIPABIJIAMHU TEXHUKU 0€30IaCHOCTH.
HabmoieHre CBOMCTB JIEKTPOIUTOB U IPOUCXOISANINX C HUMU SIBJICHHIA.
Onucanue XUMHUYECKOTO IKCIIEPUMEHTA C TIOMOIIBI0 €CTECTBEHHOTO
(PyCCKOTO WIIM POJHOTO) SI3bIKA U sI3bIKa XUMUHU. DopMyTUpoBaHHUE

BbBIBOJIOB 110 pE3yJIbTaTaM IMPOBCACHHOT'O SKCIICPUMCHTA

CBoiicTBa KHCJIOT,
OCHOBaHUM, OKCHJIOB

u couneii (-/1)

koH1a (-/1)
[IpakTuyeckas OO6patuienue ¢ 1adopaTOpHbIM 000PYIOBAaHUEM U HarpeBaTEIbHBIMU
pabota No§. MpruOOpaMu B COOTBETCTBUH C MPABUIAMHU TEXHUKHU O0€30MaCHOCTH.

HaOmroaeHne CBONCTB KHCIIOT, OCHOBAaHUM, OKCUIOB U COJICH, a TaKKe
MPOUCXOASAIIMX C HUMU sIBJICHUN. ONMCaHNe XMMUYECKOTO SKCIIEPUMEHTA C
[MOMOIIbI0 €CTECTBEHHOTO (PYCCKOro) sizbika. @OpMyJIMpOBaHHE BHIBOJIOB

10 PE3yJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA.

[IpakTrueckas
pabota Ne9. Pemenne
PKCIIEPUMEHTAJIbHBIX

3amadg (1/1)

Ob6parenue ¢ 1a00paTOpHBIM 000PYTOBAHUEM M HArPEBATECIbHBIMU
MpruOOpaMu B COOTBETCTBUH C MPABUIAMHU TEXHUKH O0€30MaCHOCTH.
Pacrio3HaBaHHe HEKOTOPBIX aHHOHOB M KaTHOHOB. HaOmoieHue CBOMCTB
BEIIECTB U MPOUCXOIAIINX C HUMHU sIBICHHH. DOpMyITHpOBaHUE BHIBOIOB

10 PE3yJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCEHTA.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

9 KJIACC (2/3 4 B Henemo, Bcero 70/105 4, u3 Hux 6/12 4y — pe3epBHOE BpemMA)

Beenenue. O0mas xapakrepucTika XUuMHU4YeCKUX 3JIEMEHTOB H XUMHYECKUX PeaKMi.

Hepnonnqecmlﬁ 3aKOH " Hepnozuzmecxaﬂ CUCTEeMAa XUMHUYCCKHUX JJICMECHTOB

JA.A.MennesieeBa.

OcHoBHOeE coaep:kaHue 110

TEMaM

XapaKTepHCTmca OCHOBHBIX BUJAOB 1¢ATCJIBbHOCTH

YUYeHHKA

XapakTepuCTUKa XUMUYECKOTO
3JI€MEHTA Ha OCHOBAHUU €T0
nojoxeHus B [lepuoanueckon

cucteme /I. 1. MenaeneeBa
(2/3)

XapakTepucTHKa XUMHUECKHUX IEMEHTOB 1—3-T0 mepu-
0JIOB 10 MX MOJIOXKeHUIo B [lepuoanyeckoil cucreme xu-
Muyeckux 3aemeHToB . 1. MenneneeBa; XuMU4eCKHUX
CBOMCTB aM(OTEPHBIX OKCUOB U THIPOKCUJIOB.
CocTtaBieHne MOJICKYJISIPHBIX, TTOJIHBIX U COKPAIIEHHBIX

VMOHHBIX YPABHEHUU PEAKIINI

AmMoTepHbIe OKCUABI U TUIPO-

keunsl (1/1)

OmnpeneneHue MOHATUS «aMPOTEPHBIE COSTMHEHUS.
Hab6nronenue u onrcanue peakiuii Mexay BEIIECTBAMHU C
MOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIJIM POJHOTO) SI3bIKA U
s3bIKa XuMuu. [IpoBeeHne onbITOB, MOATBEPAKAAIOLINX
XUMHUYECKHE CBOMCTBAa aM(POTEPHBIX OKCUIIOB U

THUJPOKCHUJIOB

[Tepuoguueckuit 3aKOH U
[Tepnoanueckas cucrema /1. 1.
MemnpeneeBa B CBETE€ YUEHUS O

ctpoenuu aroma (1/1)

Omnpenenenune BUIOB KIacCU(UKALUU: €CTECTBEHHON U
HCKYCCTBEHHOH. BhINONIHEHNE IPSIMOTO AETYKTUBHOTO
nokazarenbcTBa. Co3gaHue MOJENIEN ¢ BbIIEIEHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa U MPEJICTABICHUEM
UX B POCTPAHCTBEHHO-TpadUUeCKO UM 3HAKOBO-

CUMBOJIMYECKOU (popme

XuMu4deckas opraHu3anus Xu-

BOI 1 HeXxxHBOM npupoas! (1/1)

XapaKkTepuCTHKA POJIM XUMUUYECKHUX 2JIEMEHTOB B )KUBOU U
HexuBou npupojie. CocTaBieHUE aHHOTAIUU K TEKCTY.
Omnpezenenue nenu y4eOHOM IeITeIbHOCTH C TIOMOIIIBIO
YUHTEIIS U CAMOCTOATENIbHO, TOUCK CPEJCTB €€ OCYIIECTB-
JICHUS TI0 TUTaHY, CBEPSIsl CBOM JICHCTBUSA C LIETBIO U MPU
HEOOXOAMMOCTH UCTIPABJISiSA OIIMOKH C TTIOMOIIBIO YIUTES

1 CaMOCTOATCIIBHO.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Krnaccudukanmst XuMu4ecKkux
peaKuuii Mo pa3IudHbIM

ocHoBaHusM (1/1)

OnpeneneHus NOHATUN «XUMUYECKask pEakLus», «peaKuu
COEJIMHEHUS», «PEAKIIUU PA3I0KEHUS», KPEAKIIMH 0OMEHA,
«peaKy 3aMeLEeHUs», «PEaKIM1 HeHTpaIu3aumny,
«3K30TEPMUYECKUE PEAKLIUNY, «IHIOTEPMUUYECKUE PEAK-
LIUI», «00paTHMBbIE PEAKINI», KHEOOPATUMBIE PEAKLIUNY,
«OKHCITUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUHY, KTOMO-
TeHHBIE PEaKINI», «T€TEPOreHHbIE PEaKIUN», «KATaTUTH-
YECKUE PEAKIUNY, «HEKATATUTHYECKUE PEAKLIUN», «TEeI-
J0BOM 3P (HEKT XUMUYECKOMN peakumn». XapaKTepUCTUKa
XUMHYECKUX PEAKIMH M0 pa3IMyHbIM IPU3HAKAM.
CocraBiieHre MOJIEKYJISIPHBIX, OJHBIX U COKPALIEHHBIX
VOHHBIX YpaBHEHUH peakuuil. OnpeneseHne OKUCIUTENS U
BOCCTaHOBMTEJISl, OKUCIIEHHS] U1 BOCCTAHOBJICHHUSI.
Habnronenue u onucanue peaxkiuii Mexay BelecTBaMu ¢
MOMOIIIBIO €CTECTBEHHOI'O (PYCCKOTIO WIIM POAHOIO) SI3bIKA U
a3bplka XuMuu. [IpencraBnenue nHpopManuu no TemMe
«Kraccudpukanus XuMU4eCKUX peakluii» B BUJE Ta0JIuLI,
CXEM, OMIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C MPUMEHEHUEM

cpenctB UKT

ITonsATHE O CKOPOCTH XUMUYE-

ckoii peakiuu (1/1)

OrnpeeneHne MOHITUS «CKOPOCTh XUMHYECKON PEaKIIUm».
OObsicCHeHHE ¢ TPUBEACHUEM MPUMEPOB BIUSHHS HEKO-
TOPBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIIUM.
HabGnronenue u onricanue peakiuii Mex 1y BEIIECTBAMHU C
MOMOIIIbIO €CTECTBEHHOT'O (PYCCKOTO WJIA POJHOTO) SI3bIKA U
si3bIKka XuMuu. [IpoBeieHre OnbITOB, MOATBEPKAAIOIIUX
3aBUCUMOCTb CKOPOCTH XUMUYECKON peakluu OT

pa3IUYHbIX (PaKTOPOB

Karanuzaropsi(1/1)

OmnpeneneHue MOHATUS «KaTanu3aTopy». Habmonenue u
OTHMCaHUE PEaKIUi MEX Ty BEIECTBAMHU C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOI'0 UM POJIHOTO) SA3BbIKA U S3bIKA
xumuu. [IpoBesieHne onbITOB, MOATBEPKAAIONINX BIUSHUC

KaTaJnu3aToOpOB HA CKOPOCTh XUMHUYECKON PEAKIUH.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

O0o001IeHrEe U CUCTEMaTH3aIs
3HaHUU o TeMe «BBenenue.
OO6m1as xapakTepucTUKa
XUMHUYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUM.
[Tepuonnueckuii 3aK0H U
[Tepuonuueckas cucrema
XUMHUYECKUX deMeHToB /I, 1.

Menneneesay» (1/2)

[Ipencrasnenue napopmanuu no Teme «BBeaeHue.
OO6mias xapakTepUCTUKA XUMUUYECKUX SJIEMEHTOB U
XUMHUUYECKUX peakuuii. [lepuoanyeckuit 3aKoH u
[Iepnoanueckas cucrema XUMU4eCKUX 1eMeHToB /1. 1.
MenzeneeBa» B Buie TaOIUI], CXEM, OIIOPHOT'O KOHCIIEKTA,

B TOM ymcie ¢ npuMmeHenueM cpeacts UKT.

KouTponsnas pabora no teme
«BBenenune. O0mas
XapaKTePUCTUKA XUMUICCKUX
AJIIEMEHTOB U XUMHYECKHUX
peakuuii. [lepuoanyeckuii 3akoH
u I[ICX5

. . Menneneesay» (1/1)

Tema 1. Metaaanl (14/20)

Bex MenmHbIN, OpOH30BBIH,

xene3Hbii (—/1)

Boruncnenus mo xuMuueckuM (Gopmysam u ypaBHEHUSIM
peakIii, MpOTEeKAIOUIUX C yYaCTUEM METAIIJIOB U UX
coenuuenuit. [lonGop (¢ MOMOIIBIO YUUTEs) CIOBapeid,
SHIIUKJIONEIUNA, CIPABOYHUKOB, SJIEKTPOHHBIX IUCKOB U
JIPYTUX UCTOYHUKOB WH(MOPMAIIHH, HEOOXOIUMBIX IS

penieHus yueOHbIX 3a/1a4.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

ITonoxxeHue 371eMEHTOB-
MeTaiuioB B [lepuonnueckon
cucteme /1. . Menneneesa u
0COOEHHOCTHU CTPOEHUS UX
aToMoOB. PHU3MUECKHUE CBOMCTBA

MetaiuioB. Criasl (1/3).

Ornpenenenne NoHATUS «MeTamib». CocTaBieHne
XapaKTEePUCTUKNA XUMUYECKUX 3JIEMEHTOB-METAJUIOB 10 MX
noJiokeHuto B [leprnonnueckoil cucteMe XMMUYECKUX
anemeHToB 1. 1. MenneneeBa. XapakTepucTruka CTpOCHHUS
¥ 00IMX (PU3HMUECKUX CBOMCTB MPOCTHIX BEIIECTB-
MeTaioB. OObSICHEHHE 3aBUCUMOCTH CBOMCTB (WX
npeJIcCKa3aHue CBOMCTB) XUMUYECKUX 3JIEMEHTOB-METAJIOB
OT noJioxkeHus B [lepuoanyeckoil cucreMe XMMAYECKUX
anemeHToB . 1. MenneneeBa. Y cTaHOBIEHUE TPUYUHHO-
CJIEICTBEHHBIX CBSI3€M MEXIYy CTPOCHHEM aToMa,
XUMUYECKOU CBSI3bI0, THIIOM KPUCTAJUIMYECKON PEIIETKH
METAJIJIOB M UX COCTUHEHUH, NX 00IUMHU HU3HUECKUMHU

CBOMCTBaAMHU




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

XUMUYECKUE CBOMCTBA

Metasuios (1/2)

OrnpezeneHne NOHITUS «PsiJl AKTUBHOCTU METAJIJIOBY.
XapakTepUCTUKA XUMUYECKUX CBOKWCTB MTPOCTHIX BEIIECTB-
MeTauioB. OOBICHEHHE 3aBUCUMOCTH CBOKCTB (MU
MpejcKa3aHue CBOMCTB) XUMUUECKUX DJIEMEHTOB-METAIJIOB
oT noJioxkeHus B [lepuoguyeckoil cucreMe XMMUYECKUX
snemeHTOB JI. . MenneneeBa. CocTaBieHue
MOJIEKYJIIPHBIX YPABHEHUHN PEaKIUid, XapaKTEPU3YIOITUX
XMMHUYECKHUE CBOMCTBA METAJIOB U UX COEJIUHEHHUIA:
3JIEKTPOHHBIX YPABHEHUN MPOLIECCOB OKUCIIEHHUS -
BOCCTAHOBJICHUSI; YPAaBHEHUM JIEKTPOJIUTHIYECCKOM
JTUCCOLIMAIMN; MOJIEKYJISIPHBIX, TOJIHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUH peakIuii ¢ y4acTHEM DJIEKTPOIUTOB.
YcTraHoBIEHHE NPUYUHHO-CIEACTBEHHBIX CBI3€H MEXKIY
CTPOCHHEM aTOMa, XUMHUYECKON CBS3BI0, TUTIOM
KPHUCTAJUINYECKON PEIIETKN METAJIJIOB U UX COCIMHEHMM, NX
XUMHAYECKUMU cBOMcTBaMU. HalOmroqeHne u onucanue
XUMHYECKOT0 3KcriepuMenTa. [IpeacraBnenue nHpopmaruu
B BHJI€ TaOJUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C

npuMmenenuem cpeacts MKT.

Mertamnst B mpupoje. Obiue

cnoco6bl ux noxydenus (1/1)

CocraBiieHHEe MOJEKYJSPHBIX YPAaBHEHUW peaKLHil U
3JIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCIEHUS -
BOCCTAHOBJICHUSI, XapaKTEPUIYIOIINX CITOCOOBI MOTYICHHS
meTaioB. [Tog6op (¢ moMOIIBI0 YUHUTETs) CIOBapeid,
SHIIUKJIONIEIUN, CIPABOYHUKOB, SJIEKTPOHHBIX TUCKOB U
JIPYTUX UCTOYHUKOB WH(DOpMAIIIH, HEOOXOAUMBIX IS
pemenus yueoHbIx 3a1a4d. ConocTaBiaeHue HHPOPMAIIHH,

HOHy‘IeHHOﬁ N3 pa3JIMIHbIX HCTOYHUKOB




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

IlonsATHE O KOPPO3UHU METATUIOB

(1/2)

OnpeneneHus NOHATUNA «KOPPO3UL», «XUMHUECKas
KOPPO3Us», «INEKTPOXUMHUUECKAsT KOPPO3UI».
Wnmoctpanus HOHATUN «KOPPO3US», «XUMHUECKas
KOPPO3Us», «INEKTPOXUMHUUECKAsT KOPPO3UsL» MpUMeEpamMu
IPOIIECCOB, MPOUCXOAIINX C PA3TUYHBIMU METAJUIAMHU.
XapaKkTepUCTHKA CIIOCOOOB 3alIUTH METALIOB OT

KOppO3UH.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

OO1mras xapaKTepuCTHKa
a5eMeHTOB A rpynmsl.
CoenuHeHMs ETOYHBIX

MeTasuioB (2/2)

OrnpezeneHne NOHITHUS «IIETOYHbIE METAILIIBI.
CocraBiieHHe XapaKTepUCTUKH HIEJIOYHBIX METAJIJIOB 0 UX
nosiokeHuto B [lepuoauueckoit cucteMe XuMUYEeCKUX
anemeHToB 1. 1. MenneneeBa. XapakTepucTruka CTpOCHHUS
1 00IUX PU3UYECKUX U XMMHUYECKUX CBOMCTB IIETOYHBIX
MeTaJIoB. XapaKTepUCTUKa PU3MUECKUX U XUMUYECKUX
CBOMCTB OKCHJOB U THJPOKCHUJIOB IICJIOYHBIX METAJLIIOB.
OO0bsicHeHHE 3aBUCUMOCTH CBOMCTB (WM Mpe/IcCKa3aHne
CBOMCTB) IIEIOYHBIX METAILIOB OT noJjioxkeHus B [lepu-
OJMYECKON CUCTEME XUMUYECKUX 3eMeHTOB /JI. M.
MenneneeBa. CocTaBieHUE MOJIEKYIJISIPHBIX YPAaBHEHUI
peaKInii, XapaKTepU3yIOINX XUMHUYECKIE CBOMCTBA
MIEJTOYHBIX METAJIOB U UX COEAUHECHHI: AJIEKTPOHHBIX
ypaBHEHUH MPOIECCOB OKUCICHUSI-BOCCTAHOBJICHUS,
YPaBHEHU JIEKTPOJIUTUUECKON THCCOIUALINY;
MOJIEKYJISIPHBIX, ITOJHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHEHUH PEAKIUMA C y4aCTHEM BJIEKTPOJIUTOB.
YcTaHoBIEHHE NPUYUHHO-CIEICTBEHHBIX CBI3E€H MEXKIY
CTPOCHUEM aTOMa, XMMHYECKOM CBS3bIO, TUTIOM
KPHUCTAJUIMYECKOUN PEIIETKH IIEIIOYHBIX METAJIJIOB U UX
COCIMHEHMH, UX XMMUYECKUMHU CBOMCTBaMHU. BbrIuucieHus
M0 XUMHUYECKUM (opMysiaM U ypaBHEHUSIM PEaKITUH,
MPOTEKAIOIINX C YYACTHEM IIETOYHBIX METAJIOB U UX

COEJIMHEHUN




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[[lenouyHO3EMENBHBIE METALIBI.
CoeauHeHUSs

MCJIOYHO3CMCIIBHBIX MCTAJIJIOB

(212)

Ornpezenenne NOHITHUS «IIEI0YHO3EMETbHBIE METaJUIbD».
CocraBiieHH€e XapaKTEePUCTUKHU HIET0YHO3EMEIbHBIX
METaJUIOB M0 KX NOJIOkKEHUIO B [lepronnueckoii cucreme
XxuMHu4eckux 3neMeHToB /1. Y. Menpaeneena.
XapakTepucTUKa CTPOCHUS U 00IHUX GU3UUECKUX U
XUMHYECKHX CBOMCTB IIEIIOYHO3EMETBHBIX METAJIOB.
XapakTepucTuka GU3NIECKUX U XUMUYECKUX CBOMCTB
OKCHJIOB M TUAPOKCUJIOB IIEIIOYHO3EMEIBHBIX METAJJIOB.
OO0bsicHeHHE 3aBUCUMOCTH CBOMCTB (WM Mpe/ICKa3aHne
CBOICTB) IIEIOYHO3EMENBHBIX METAJJIOB OT MOJIOKEHUS B
[Ieproanueckoit cucteMe XuMU4YecKux daeMenToB /1. U.
MenneneeBa. CocTaBieHUE MOJIEKYJISIPHBIX YPAaBHEHUI
pEeaKIunii, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA
IEJIOYHO3EMEIIbHBIX METAJIOB U UX COCIMHEHUMN:
3JIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHHS; YPABHEHUI JIEKTPOJIUTHUYECKON
JTUCCOLMALIMN; MOJIEKYJISIPHBIX, MTOJHBIX U COKPAIIEHHBIX
VMOHHBIX YPaBHEHUU PEaKIU C y4aCTHEM DJIEKTPOIUTOB.
YcTaHoBIEHHE NPUYUHHO-CIEACTBEHHBIX CBA3EU MEXKIY
CTPOEHUEM aTOMa, XUMHYECKON CBSA3BIO0, TATIOM
KPUCTAJUIMYECKOW PELIETKHU IIETOYHO3EMEIBHBIX METAJIJIOB
U UX COCIMHEHUH, UX XUMHYECKUMU CBOMCTBAMM.
HabGmtonenue u onucanne XMMUYECKOTO IKCIIEPUMEHTA.
Boruncnienus nmo xumMmuueckum (popmynam U ypaBHEHUSIM
peaKUurii, MPOTEKAOIIUX C YYACTUEM IIETIOYHO3EMETBHbBIX

METAJUIOB M UX COETUHECHUM.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

AJIIOMHAHHH U €r0 COEJUHEHHUS

(212)

CocraBiieHHe XapaKTepUCTUKU aTFOMUHUS IO €T0
MoJ0XeHUIo B [leprondeckor CHCTEME XUMUYECKUX
anemeHTOB 1. . MenneneeBa. XapakrepucTuka CTpOCHUS,
(hU3UYECKUX U XMMUYECKUX CBOWCTB AJIFOMUHUSL.
XapakTepucTrKka (GU3NUECKUX U XUMUUYECKUX CBOMCTB
OKCHJIa U THApoKcHia amoMuHus. O0bsicHeHHe
3aBMCHUMOCTH CBOMCTB (WUJIH MpEJCKa3aHue CBOMCTR)
ATIOMUHUS OT noJiokeHus B [lepuoanueckoi cucreme
xumuaeckux daeMeHToB [[. . Menaeneesa. CocraBieHue
MOJIEKYJIIPHBIX YPAaBHEHUHN peaKIuii, XapaKTEPU3YIOIITUX
XMMHUYECKHUE CBOMCTBA aJFlOMUHUS M €r0 COCIMHECHUI:
3JIEKTPOHHBIX YPAaBHEHUM MPOILIECCOB OKUCIICHUSI-
BOCCTAHOBJICHHS; YPABHEHUN SJIEKTPOJIUTHYECKOMN
JMCCOLMAIIN; MOJIEKYJISIPHBIX, TTOJTHBIX U COKPAIEHHBIX
VMOHHBIX YPaBHEHHU PEAaKIU C y4aCTHEM DJICKTPOIUTOB.
YcTaHoBIEHHE NPUYUHHO-CIEACTBEHHBIX CBI3EH MEKIY
CTPOCHHEM aTOMa, XUMHYECKON CBS3BIO, TUIIOM
KPUCTAJUINYECKON PEIIETKN aTIOMUHUS U €r0 COSUHEHNN,
ero XUMHYECKUMH cBolicTBaMH. HaOmaroieHre 1 onmucanue
XUMHYECKOT0 SKCIIEPUMEHTA. BhIuynuciaeHns mo XuMu4eCKum
dhopmysaM U ypaBHCHHSIM PEAKIIUH, MPOTEKAIOIINX C

Y4aCTUCM AJIIOMHUHUA U €TO COCZ[I/IHGHI/Iﬁ




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Keneso u ero coequnenus (2/3)

CocraBieHre XapaKTEPUCTUKH JKEJIE3a MO €r0 MOJI0KEHHUIO
B [lepnognyeckoi cucremMe XuMHIECKUX 351eMeHToB [l. .
MenneneeBa. XapakTepuCcTUKa CTPOEHUs, PU3MUECKUX U
XUMHYECKHX CBOMCTB Kele3a. XapaKTepUCTUKA
($U3NYECKNX U XUMUYECKUX CBOWCTB OKCHJIOB U
TUAPOKCUAOB kene3a. OObsICHEHHE 3aBUCUMOCTH CBOMCTB
(v mpesicKa3aHue CBOMCTB) jKeJe3a OT MOJIOKEHUS B
[Ieproanueckoi cucTeMe XuMU4YeCKuX daeMeHToB /1. 1.
MenpeneeBa. CocTaBiaeHUE MOJEKYISIPHBIX YPABHEHHIM
peakuuii, XapaKTepU3yIOIUX XUMUYECKUE CBOICTBA JKele3a
Y €r0 COEAMHEHHMI: AJIEKTPOHHBIX YPABHEHUN MPOLIECCOB
OKHCJIEHHUSI-BOCCTAHOBIICHMS; YPAaBHEHUI
ANEKTPOJIATHYECKON TUCCOIUALNM; MOJICKYJISIPHBIX,
IIOJIHBIX ¥ COKPAILEHHBIX HOHHBIX YPABHEHUI pEeaKIMi ¢
Y4aCTHEM DIIEKTPOJIUTOB. Y CTAaHOBJICHNE TPUYUHHO-
CJIEICTBEHHBIX CBS3€M MEXIY CTPOCHHEM aToOMa,
XMMHYECKON CBA3BIO, TUIIOM KPUCTAUIMYECKON PEIIETKU
’KeJie3a U €ro COSIMHEHUH, €ro XMMUYSCKUMHU CBONMCTBAMHU.
Habmronenne u onucanne XMMHYECKOTO SKCIIEPUMEHTA.
Boruncnenus no xuMmuyeckuM (popmysam U ypaBHEHUSIM
peakui, NPOTEKAIOIUX C y4aCTUEM JKeJle3a U €T0

COETMHEHUH.

O000111eH1E 3HAHUI IO TEME

«Mertamb» (1/2)

Brruncnenus no xumuyeckum GopmyiiaM U ypaBHEHUSIM
peaKIurii, MPOTEKAOIIUX C YYACTUEM METAJIIIOB U UX
coenunenuii. [IpencraBnenne nHGpoOpMaIUU IO TEME
«MeTtamnel» B BUjE TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTA, B

TOM uuciie ¢ npumeHenueM cpenacts UKT.

KonTponbsHas pabora 1o teme

«Mertamnb» (1/1)

Tema 2. lIpakTukym 1

«CBoiicTBa METAJJIOB M MX cOeTUHEeHUID» (2/5)




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpakTnueckas padora Nel.
OcymiecTBiaeHUE LEMOYKU

XUMHNYCCKUX HpeBpameHHﬁ

(—/1)

Pabora ¢ mabopaTopHbIM 000pyIOBaHHEM U
HarpeBaTeJIbHBIMHU MPHOOpPAMH B COOTBETCTBHH C
IpaBHJIaMHU TEXHUKH Oe3omacHocTH. HalroieHne cBoicTB
METaJJIOB U X COSIMHCHUMN ¥ SBIICHUHN, POUCXOJISIINX C
HUMU. ONMCaHNEe XUMUYECKOTO SKCIIEPHUMEHTA C IOMOIIIBIO
€CTECTBEHHOTO (PyCCKOTO WIJIA POJIHOTO) SI3bIKA U SI3bIKA
xumun. GopMyIHpoBaHKEe BHIBOJOB 110 PE3yJIbTaTaM

MPOBCACHHOI'O SKCIICPUMCHTA

[IpakTuueckas pabota Ne2.
[Tonydyenue u cBoiCTBa Coeau-

HeHui meTayios (-/1)

PaGora ¢ naboparopHsiM 000pyAOBaHHEM U
HarpeBaTebHBIMUA IPUOOPaMH B COOTBETCTBHUH C
IpaBWJIaMH TeXHUKHU OezomacHocTH. Habmronenue cBoiicTB
METAJUIOB ¥ MIX COSAMHECHUN U SIBICHUH, MPOUCXOISIINX C
HUMH. OnMcaHne XUMUYECKOTO SKCIEPUMEHTA C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POTHOTO) SI3bIKA M SA3BIKA
xuMun. PopMyITupOBaHKE BBIBOJIOB 110 Pe3yIbTaTaM

MMPOBCACHHOI'O SKCIICPUMCHTA

[IpakTuueckas padbota Ne3.
Pemenue s3xkcriepuMeHTaIbHBIX
3a/1a4 Ha pacro3HaBaHUE U
MOJy4YECHUE COCTMHEHU N

MeTaioB (2/3)

DKCMEPUMEHTAIBHOE UCCIIEIOBAHME CBOMCTB METANIOB U
WX COCAMHCHHM, PEIICHHE SKCIICPUMEHTAIBHBIX 3a7a4 10
teme «Metably. Pabota ¢ maboparopHbiM
000pyZI0BaHHEM U HArpeBaTEILHBIMU MPUOOPAMU B
COOTBETCTBUU C MPABHJIAMU TEXHUKH OE30MMaCHOCTH.
HaGmtoienre cBOMCTB METAJIOB M X COSUHEHUN U
SIBJICHUM, IPOUCXOSAINX ¢ HUMU. OTHCaHHEe XUMUYECKOTO
AKCIIEPUMEHTA C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJIHOTO) SI3bIKA U SI3bIKa XUMHH. DOpMyIHpOBaHUE
BBIBOJIOB T10 pe3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.
Omnpenenenne (UCXOAs U3 YICOHOM 3a0a9H)
HE0OXOIMMOCTH HCIIOH30BaHUS HAOIOICHUS UITH

IKCTIEPUMEHTA.

Tema 3. Hemetamnni (25/37)




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

OO1mras xapaKTepuCTHKa

HemetayioB (1/1)

OrnpeeneHust HOHATUN «HEMETAUIbI», «TAJOTEHBI»,
«QITOTPOITHBIE BUJOU3MEHEHUSD». XapaKTepUCTUKA
XUMHUYECKHUX 3JIEMEHTOB-HEMETAIIJIOB: CTPOCHHUE,
(duzmyeckue cBoiicTBa HeMeTaIoB. CocTaBlieHHEe Ha3BaAHUI
COEJIMHEHUHN HEMETAILTIOB 1O (opMyse U X GOopMYyII O
Ha3BaHu10. OOBSICHEHNE 3aBUCUMOCTH CBOMCTB (WJIH
NpeICKa3bIBaHNE CBOWCTB) XMMHYECKHX JIEMEHTOB-
HEMETAJUIOB OT NOJIoKeHUs B llepuoanueckoil cucreme
xuMuueckux 3yemMeHToB /. 1. MenaeneeBa. Y CTaHOBIEHHUE
NPUYMHHO-CIIEICTBEHHBIX CBA3€H MEXIY CTPOCHUEM aTOMa,
XUMUYECKOU CBSI3bI0, THIIOM KPUCTAJUIMYECKOMN PEIIETKU
HEMETAIIJIOB M UX COCUHEHUH, NX (PU3HUECKUMHU
cBoiictBamu. B nuanore ¢ yuutenem BoIpabOTKa KpUTEPHUEB
OLICHKU U ONPEACIICHUE CTENEHU YCIEIIHOCTH BBINOJIHEHHUS
cBOEi pabOThI 1 pabOTHI BCEX, UCXO/SI U3 UMEIOITUXCS
KPUTEPHUEB, COBEPIIICHCTBOBAaHUE KPUTEPUEB OLIEHKHU U UX

HCIIOJIB30BaHUC B XOAC OLICHKHN U CaMOOILICHKIN

OO01Me XUMAYECKUE CBOMCTBA
HeMmeTa1oB. Hemerannsl B
MIPUPOJIC U CITOCOOBI UX

nonyuenwus. (1/3)

XapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB-HEMETAJIOB:
CTpoeHue, pu3nyecKkue CBOMCTBAa HEMETAIIJIOB.
CocraBiieHHe Ha3BaHUI COCIMHEHUN HEMETAIIOB I10
dhopmyne u ux ¢popmyn mo HazBaHuto. CocTaBicHUE
MOJIEKYJIIPHBIX YPABHEHUH PEAKLUN, XapaKTEPU3YIOLIUX
XUMHUYECKHUE CBOMCTBA HEMETAIJIOB U UX COCAUHEHMI,
3JIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCIICHHUS -
BOCCTaHOBJICHHS. Y CTAHOBJIEHUE PUYHMHHO-CIEICTBEHHBIX
CBSI3€M MEXKy CTPOCHUEM aTOMa, XUMHUUYECKOM CBS3BIO,
TUIIOM KPUCTAJUIMYECKON PEIETKH HEMETAJIOB U UX
COCJIMHECHUH, UX XUMHUYCCKUMM CBOMCTBAMHU. BhImoaHEeHNE
pacdeToB Mo XUMUYECKUM (HopMyJIaM U YpaBHEHUSIM
peaKIuii, MPOTEKAIIUX C YYACTUEM HEMETAIIOB U UX

COEIMHEHUN




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Bognopon (1/1)

XapakTepucTHKa BOJIOPOJa: CTPOEHHE, (PU3NUECKUE U
XMMHYECKHE CBOWCTBA, MTOJIyYEHUE U IPUMEHEHHE.
CocraBieHre Ha3BaHUI COEIMHEHUI BOIOPOJA 110
dbopmyne u ux ¢popmyn o HazpaHuio. OObICHEHUE
3aBHCHMOCTH CBOMCTB (WM IpeCcKa3bIBAHUE CBOMCTB)
BOZIOpOJIa OT nosioxkeHus B Ilepuoanueckoii cucreme
xummn4deckux aeMmenToB J1. . Menneneesa. CocraBieHue
MOJIEKYJISIPHBIX YPaBHEHUHN PEAKLIMM, XapaKTEPHU3YIOLIUX
XMMHYECKHE CBOWCTBA BOJOPO/IA, JIEKTPOHHBIX YPaBHEHUN
IIPOLIECCOB OKHUCIIEHUA-BOCCTAHOBIIEHUS; MOJIEKYJISIPHBIX,
MIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHEHU PEeaKuil C
y4acTUEM DIIEKTPOJIUTOB. Y CTAHOBJIEHUE IIPUUYNHHO-
CJIEJICTBEHHBIX CBSA3€H MEXYy CTPOCHHEM aToMa,
XUMHUYECKON CBA3BIO, TUIIOM KPUCTAIUIMYECKON PEIIETKU
BOJOpPOJIa, €T0 PU3NUYECKUMH U XUMUYECKUMU CBOICTBaMU.
HaGmronenue n onrcanre XMMUYECKOTO 3KCIIEPUMEHTA 110
pacno3HaBaHUIO BOAOpOa. BeInoHEHNE pacueToB 1o
XUMHUYECKUM (POpMYyJiaM U YPaBHEHUSM PEaKIIHid,

IIPOTCKAIOIMIUX C YUAaCTHUEM BOAOPOda U €T0 COCIII/IHGHI/Iﬁ

Bona (1/1)

XapakTepucTUKa BOJIbI: COCTaB, (PU3MYECKUE U XUMUIECKUE
CBOMCTBA, HAXOXJECHHUE B IPUPOJEC U TPUMEHEHUE.
CocraBiieHre MOJIEKYJISIPHBIX YPaBHEHUM peaKIui,
XapaKTEPU3YIOUIUX XUMUYECKHUE CBOMCTBA BO/IbI,
3JIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCIICHHUSI-
BOCCTaHOBJICHHS. Y CTAHOBJIEHUE PUYUHHO-CIEICTBEHHBIX
CBSI3€M MEXy XUMUYECKOU CBS3bIO, TUIIOM
KPUCTAUTUYECKOM PEIIETKH BOBI, €€ (PHU3NIECKUMU U
XUMHYECKHUMU CBOMCTBaMU. BhINojiHEHUE pacueToB 1Mo
XUMHUYECKUM (POpMYJIaM U YPaBHEHUSM PEAKIIHIA,

IMPOTCKAIOIHX C YHaCTHUEM BOBI.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Ianorenst (1/1) XapaKTepuCTHKa TaJIOTEHOB: CTPOEHUE, (pu3nueckue u
XMMHYECKHE CBOWCTBA, MTOJIyYEHUE U IPUMEHEHHE.
CocrapneHue Ha3BaHUN COEJMHEHUI TaJOreHoB 1o (op-
MyJie 1 ux Gopmyi 1o Ha3BaHU. OObsICHEHNE
3aBHCHMOCTH CBOMCTB (WM IpeCcKa3bIBAHUE CBOMCTB)
raJIOr€HOB OT NoJ0keHus B [lepuogudeckon cucreme
xummn4deckux anemenToB J1. 1. Mengaeneesa. CocraBineHue
MOJIEKYJISIPHBIX YPaBHEHUHN PEAKIIMM, XapaKTEPHU3YIOLIUX
XMMHYECKHE CBOMCTBA raJlOr€HOB, AEKTPOHHBIX
YPaBHEHHH MIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUS.
YcTaHoBIIEHHE TPUUMHHO-CIIECTBEHHBIX CBA3EH MEXKIY
CTPOEHUEM aTOMa, XMMHUYECKOM CBA3BIO, TUIIOM
KPUCTAJNTNYECKOMN pEIIETKU TaJIOr€HOB, €ro GU3NYECKUMHU U
XMMHYECKMMH CBOWCTBaMU. BBIIIOJIHEHNE pacyeToB MO
XUMHYECKUM (POpMYJIaM U YPaBHEHUSAM PEAKIIH,

MMPOTCKAIOIMNX C yHaCTUCM I'aJIOTCHOB




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Coenunenust rajnoreHoB (1/2)

XapaKTepUCTHKA COCAUHEHUN TAJIOT€HOB: COCTAB,
(u3NUecKHe U XMMUYECKUE CBOMCTBA, TOIyYEHHE U
npuMmeHeHne. CocTaBieHUe Ha3BaHNUN COEIMHEHNI
raJIoreHoB 1o GopMmysie U uX (OpMyJI 0 HA3BAHMIO.
CocraBieHne MOJIEKYJIIPHBIX YPAaBHEHUH PEaKLui,
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA COEAMHEHHIN
TaJIOT€HOB, JIEKTPOHHBIX YPaBHEHUI IIPOLIECCOB
OKHCJIEHHUSI-BOCCTAHOBJICHHS; YpPaBHEHUI
ANEKTPOIUTUYECKON AUCCOLUALIUN; MOJIEKYIISPHBIX,
IIOJIHBIX ¥ COKPAILEHHBIX HOHHBIX YPABHEHUI pEeaKkIMii ¢
Y4aCTHEM DIIEKTPOJIUTOB. Y CTAHOBJICHNUE TPUYUHHO-
CJIEJICTBEHHBIX CBA3EH MEXY XUMUUYECKOH CBS3bI0, TUIIOM
KPUCTAJUINYECKON PEIIETKN COEAUHEHUI TAJIOTEHOB, UX
¢u3nYecKUMH U XUMUYECKUMHU cBoiicTBamu. Habmonenue
Y ONMHMCAHUE XMMUYECKOT0 SKCIIEPUMEHTA O
pacno3HaBaHUIO XJIOPH-, OpOMU-, HOUI-UOHOB.
BrinonHeHne pacyeToB Mo XUMUYECKUM (GopMysiam U
YPaBHEHMSIM pEaKIIM, MPOTEKAIOIINX C yYaCTUEM

COE€IMHEHUH rajJJoreHOB




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Kucmopon (1/1)

XapakTepucTUKa KACIOPOAa: CTPOEHUE, AITIOTPONUS,
(u3uYecKue U XUMHUUYECKUE CBONCTBA, MOTYyUYCHHUE U
NPUMEHEHHE aJUNIOTPONHBIX Moaudukaruii. CocTaBieHue
Ha3BaHUI COEAMHEHMI KUCIopoaa 1o Gopmyse U ux
¢dbopmyn o HazBanu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB
(wu npeacKa3bIBaHUE CBOMCTB) KUCIOPOIa OT MOJIOKEHUS
B [lepuonnueckon cucreMe XUMUYECKux aieMeHToB /1. 1.
MenneneeBa. CocTaBieHUE MOJIEKYJIPHBIX YPAaBHEHHI
pEeaKIHnii, XapaKTEPU3yIOIHNX XUMUYECKUE CBOMCTBA
KHUCJIOPO/Ia, JJIIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB
OKHCJICHUSI- BOCCTAHOBJICHUS. Y CTAHOBJIEHUE IPUYMHHO-
CJIEICTBEHHBIX CBSI3€M MEXIYy CTPOCHHEM aToMa,
XUMUYECKON CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKU
KHCJIOpO/1a, €ro GU3NUECKUMH U XUMUYECKIMU
CBOMCTBaMH. BBINIOJTHEHNE PAaCYETOB 110 XUMHYECKUM
dbopmynaMm U ypaBHEHUSIM PEaKIUid, MPOTEKAIOIINX C

Y4aCTUCM KHCJIOpOoaa

Cepa, ee puzuvecKue u

xumuyeckue cBoiictra (1/1)

XapakTepHuCTHKa CEPbl: CTPOEHUE, aJUIOTPOIN,
(u3nuecKre U XMMUYECKUE CBOMCTBA, MOIyYeHHE U
npumeHeHue. CocTaBieHUe Ha3BaHUN COEAMHEHUN Cephl 10
dhopmyne u ux ¢popmyn o HazBaHuio. OObICHEHUE
3aBUCUMOCTH CBOWCTB (MJIU MPEJCKA3bIBAHUE CBOMCTB)
cepsl OT noJsioxkeHus B [lepuoauyeckoit cucreme
xumuueckux 3yemMenToB /. 1. Mennaeneea. CocraBieHue
MOJIEKYJISIPDHBIX YPaBHEHUHN PEAKLMM, XapaKTEPU3YIOLIUX
XMMHYECKHE CBOWCTBA Cephl. Y CTAHOBJIEHUE TPUUMHHO-
CJIEJICTBEHHBIX CBA3EH MEXY CTPOEHHEM aTOMa,
XUMHUYECKOW CBS3bI0, TUTIOM KPUCTAJUTMYECKON PEIIETKH
cepsl, ee PU3NIECKUMU U XUMUYECKIMH CBOMCTBAMH.
BrlnoniHeHre pacueToB M0 XUMUYECKUM (popMyliaM U

YPaBHEHUSAM peaKUuii, IPOTEKAIOIINX C YYaCTHEM CEPBI




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Coenunenust cepsi (1/1)

XapaKTepuCcTUKa COETMHEHHUH CEPhI: COCTaB, (PU3MUECKUE U
XUMHUYECKHUE CBOMCTBA, ITOJIy4YECHUE U IPUMEHEHHE.
CocrapneHue Ha3BaHUN COEJUHEHUN cephl 110 popmyIie U
ux Gopmyn no Ha3BaHu0. CocTaBIEHUE MOJIEKYJISPHBIX
YPaBHEHMH peaklUi, XapaKTepU3YIOINX XUMHYECKHE
CBOMCTBA COCIMHEHUN CEPBI, JICKTPOHHBIX YPaBHEHUN
IIPOLIECCOB OKHUCIIEHNA-BOCCTAHOBIICHHUS; YPABHEHUI
ANEKTPOJIUTHYECKON TUCCOUHUALNM; MOJIEKYJISPHBIX,
MIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUI PEAKIUI C
y4acTUEM IEKTPOJIUTOB. Y CTAHOBIJICHUE IIPUUNHHO-
CJIEJICTBEHHBIX CBA3EH MEXy XUMUYECKOH CBS3bIO, TUIIOM
KPUCTAITINYECKON PEIIETKH COEIUHEHUN CEPBI, UX

(1)PI31/I‘I€CKI/IMI/I 1 XUMHYECKHMHU CBOMCTBAMH

CCpHaSI KHCJIOTA KaK 3JICKTPOJIUT

u e€ comu (1/2)

XapakTepuCcTHKa CEPHOM KUCIOTHI: COCTaB, PU3MUECKUE U
XUMUYECKHE CBOMCTBA Kak AekTposinta. CocTaBieHue
MOJIEKYJISIPHBIX YPaBHEHUH PEAKIIMM, XapaKTEPHU3YIOLIUX
XUMUYECKHE CBOMCTBA CEPHOM KHUCIOTHI, JIEKTPOHHBIX
YpaBHEHUH MPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUS,
MOJIEKYJISIPHBIX, MTOJHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHUH PEAKLUN C YYaCTUEM BJIEKTPOJIUTOB.

Y cTaHOBIIEHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EM MEXIY
XUMHYECKOU CBA3BIO, TUIIOM KPUCTAJUIMYECKOU PEIIETKH
CEPHOM KUCIOTHI, €€ (PU3NIECKUMHU U XUMHUYECKUMHU
cBoiictBaMu. HaOmroieHre 1 onmucanne XuMHUYECKOTO

HKCIEPUMEHTA 10 PACTIO3HABAHUIO CYNb(aT-MOHOB.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

CepHas KuCI0Ta Kak
okucautens. [lomyuenue n

IIPUMCHCHHUC cepH0171 KHCJIOTBI

(1/2)

CocraBiieHre MOJIEKYJIIPHBIX YPAaBHEHUN peaklui,
XapaKTEPU3YIOUIUX XUMAYECKHAE CBOMCTBA CEPHON KUCIOTBI
KaK OKHCJIUTENS, JIEKTPOHHBIX YPABHEHUH IIPOLIECCOB
OKHUCJICHUSA-BOCCTAHOBIICHHS. XapaKTEPUCTUKA MOJTYICHUS
Y IPUMEHEHHUS CEpPHOM KHUCIIOTHI. BhINOIHEHNE pacyeToB 1o
XUMHYECKUM (POpMYJIaM U YPaBHEHUSAM PEAKILIH,

IMPOTCKAIOIIUX C YUACTHUCM cepHoﬁ KHCJIOTBI

A3ort u ero coiicta (1/1)

XapaKTepHUCTHKa a30Ta: CTpOeHUE, GU3NICCKUE U XUMU-
YECKHUE CBOMCTBA, MOJIyuyeHuE U mpuMeHenue. CoctaBieHue
Ha3BaHUI cOeMHEHMH a30Ta 1o popMylie U ux Gopmys 1o
Ha3BaHW0. OOBSICHEHNE 3aBUCUMOCTH CBOWCTB (MJTH
MpeCKa3bIBAHNE CBOWCTB) a30Ta OT MOJIOKEHUSI B
[lepunonuueckoii cucteMe XUMHAYECKUX 3eMeHToB Jl. U.
MenneneeBa. CocTaBieHUE MOJIEKYJISIPHBIX YPAaBHEHUI
peaKInii, XapakTepU3yIOINX XUMHUYECKIE CBOMCTBA a30Ta,
AJIEKTPOHHBIX YPaBHEHUN MPOIIECCOB OKUCICHUS-
BOCCTAHOBJICHHUS. Y CTAHOBJICHHE MPUUYNHHO-CIIEACTBEHHBIX
CBSI3€M MEX/Yy CTPOCHUEM aTOMa, XUMUYECKON CBA3bIO,
TUNOM KPUCTAJUIMYECKOW PELIETKU a30Ta, €ro
(bU3UYECKUMH B XUMHYECKUMHU CBOMCTBaMU. BrImoHeHNE
pacyeToB MO0 XUMHYECKUM (OopMysiamMm ¥ ypaBHEHHUSIM

peaKInii, MPOTEKAIOIIUX C YYaCTUEM a30Ta




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

AmMmuak u ero cBorictBa. Conmu | XapakTepUCTHKA aMMHaKa: COCTaB, PU3NYecKue u
amMoHnus (1/2) XUMHYECKHE CBOKCTBA, ITOJYYCHUE U IPUMEHECHHUE.
CocrapieHue Ha3BaHUM coJieit aMMOHHUS 110 GOPMYIIe U UX
dhopmyn o HazBaHUt0. CocTaBICHUE MOJEKYISIPHBIX
YpaBHEHU pEaKIUil, XapaKTEPU3YIOLINX XUMUUYECKHE
CBOMCTBAa aMMHUaKa U COJIEeH aMMOHHUS, SJICKTPOHHBIX
YpaBHEHUH MPOIIECCOB OKUCIECHUSI-BOCCTAHOBJICHUS;
YPaBHEHUU JIEKTPOJIUTUYECKON TUCCOLUALINN;
MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAILIEHHBIX HOHHBIX
YpaBHEHU PEaKIUil C yHaCTUEM BJIEKTPOIUTOB.
YcraHoBNIeHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3EH MEXTY
XUMUYECKOW CBSI3bI0, TUTIOM KPUCTAJUIMYECKOMN PEIIeTKH
aMMHaKa U COJIe aMMOHHUS, X PU3NUECKUMU U
XUMHYECKHUMU cBoiicTBamu. HabmroneHue u onucanue
XUMHUYECKOT0 SKCIIEPUMEHTA 10 PACIO3HABAHUIO HOHOB
aMMOHUs. BrInmomHeHne pacyeToB M0 XUMHUECKUM
dbopMynaMm U ypaBHEHHSIM PeaKIIUil, MPOTEKAIOIIUX C

Y4aCTUCM aMMHaKa

Oxcupl azota (1/1) XapakTepucTHKa OKCHUJIOB a30Ta: COCTaB, PU3HUECKUE U
XMMHYECKHE CBOWCTBA, MTOJIyYEHHE U IPUMEHEHHUE.
CocraBieHre Ha3BaHUM OKCHIOB a30Ta Mo (Gopmysie U UX
¢opmyn no Ha3zBaHUIO. COCTaBICHUE MOJIEKYISIPHBIX
YPaBHEHUH PEaKIUi, XapaKTEPU3YIOINX XUMUYECKNE
CBOIICTBa OKCHJIOB a30Ta, 3JIEKTPOHHBIX YPAaBHEHUI
MIPOLIECCOB OKUCIIEHUS- BOCCTAHOBJICHUS; MOJIEKYJISIPHBIX,
MOJIHBIX U COKpAILEHHBIX HOHHBIX YPaBHEHUH peaKIuii ¢
y4acTUEM DJIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUUMHHO-
CJIEJICTBEHHBIX CBSA3EH MEXy XUMUYECKOH CBS3bIO, THIIOM
KPUCTAININYECKOM pEIETKH OKCUIOB a30Ta, €r0

(1)I/ISI/I‘IGCI(I/IMI/I U XUMHUYECKHMHM CBOMCTBAMHU.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

A30THas KHCIIOTA KaK

QJICKTPOJIUT, €€ IPUMCHCHUC

(1/2)

XapakTepucTUKa a30THOW KHUCIIOTHI: COCTaB, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA KaK JIEKTPOJINTA, IPUMEHECHHUE.
CocraBieHne MOJIEKYJIIPHBIX YPaBHEHU PEaKLui,
XapaKTEPU3YIOIHUX XUMAYECKUE CBOMCTBA a30THOU
KHCJIOTHI, 3JIEKTPOHHBIX YPABHEHM ITPOLIECCOB OKUCICHUA -
BOCCTaHOBJICHHUS; MOJIEKYJISIPHBIX, IIOJHBIX U COKPALLIEHHBIX
VOHHBIX YPABHEHUI PEAaKIMM ¢ y9aCTUEM HIEKTPOJIUTOB.

Y cTaHOBIIEHHE IPUYNUHHO-CIIEICTBEHHBIX CBS3EU MEXIY
XUMHUYECKOU CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKU
a30THOM KHUCIIOTHI, €€ (PU3NYECKUMH U XUMUYECKUMHU

CBOMCTBaMHU.

A30THAsA KUCII0Ta Kak

OKHUCIIUTENb, €€ nonyueHue (1/2)

CocraBiieHrE MOJIEKYJISIPHBIX YPABHEHUN PEaKIUi,
XapaKTEPU3YIOIIUX XUMAUYECKHUE CBOMCTBA a30THOM
KHUCJIOTBI KaK OKHUCIIUTENS, JIIEKTPOHHBIX YPABHCHUI
MIPOIIECCOB OKUCIIEHUS-BOCCTAHOBJICHUSI. XapaKTEePUCTHKA
MOJYYEHUSI a30THOM KUCIOTHI. BhINIOIHEHNE pacyeToB 1O
XUMUYECKUM (HOpMyJiaM U YPaBHEHUSIM PEAKIUN,

MPOTEKAIOIINX C Y4ACTHUEM a30THOW KUCIIOTHI.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

dochop. Coenunenus dhocdopa.
[Tonsitue o pochopHbIX

ynoopenusx (1/2)

Xapakrepuctuka Gocdopa: cTpoeHue, Gu3ndecKkue u
XUMHYECKHE CBOWCTBA, MTOJIyYEHUE U IPUMEHEHHE.
CocraBnenue Ha3BaHU coeJMHEHUH pocdopa 1o
dbopmyne u ux ¢popmyn o HazpaHuio. OObICHEHUE
3aBHCHMOCTH CBOMCTB (WM IpeCcKa3bIBAHUE CBOMCTB)
(dbocdopa ot nonoxenus B [lepuoanueckoit cucreme
xuMmuyeckux eMmenToB /1. . MenneneeBa. CocraBieHue
MOJIEKYJISIPHBIX YPaBHEHUHN PEAKIIMM, XapaKTEPHU3YIOLIUX
XMMHYECKHE CBOWCTBA (pochopa U ero coeTMHEHUH,
3JIEKTPOHHBIX YPaBHEHUH MTPOLECCOB OKUCIICHUS-
BOCCTAHOBJICHHS; YPABHEHUN JIEKTPOJIMTHYECKOMN
JMCCOLIMALINN; MOJIEKYJIIPHBIX, TOJHBIX U COKPAILIEHHBIX
VOHHBIX YPAaBHEHUU PEaKIUI C y4aCTHEM DJIEKTPOIUTOB.
YcTaHoBIeHNE TPUYMHHO-CIIEACTBEHHBIX CBSI3E€H MEXIY
CTPOEHUEM aTOMa, XMMHUYECKON CBA3BIO, TUTIOM KpUCTa-
JIM4YecKol pemeTku Gocdopa u ero coeTMHEHUMH, ero
¢u3nYecKUMH U XUMUYECKUMU cBoicTBamu. Habmonenue
Y ONMHMCAHUE XMMHUYECKOT0 3KCIIEPUMEHTA O

pacno3HaBaHuto (hochar-uoHOB.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

VYrnepon (1/1)

XapakTepucTUKa yriaepojaa: CTpOEHUE, aITIOTPOIUS,
(bu3uYecKue U XUMHUYECKUE CBONCTBA, MOTYyUYCHHUE U
npumMeHeHne. CocTaBlIeHUE Ha3BaHUW COEIUHEHUN
yraepoja no ¢Gopmyse u ux GopMyll [0 Ha3BaHUIO.
OO0bsicHeHHE 3aBUCUMOCTH CBOMCTB (WJIM MPEICKa3bIBaHUE
CBOMCTB) yriieposa oT noyioxkenus B [lepuoauyeckoit
cucreme XxuMuueckux aiaeMeHToB [1. . Menneneesa.
CocraBieHne MOJEKYJISIPHBIX YPABHEHUN peakUuid,
XapaKTEPU3YIOIINX XUMAYECKHE CBOMCTBA yIiIepoa,
3JIEKTPOHHBIX YPaBHEHUN MPOIIECCOB OKUCIIECHUS-
BOCCTAHOBJICHHS. Y CTAHOBJICHUE MPUYHMHHO-CIEICTBEHHBIX
CBSI3€l MEXKIy CTPOEHUEM aTOMa, XUMHUYECKOU CBS3bIO,
THUNOM KPUCTAJUIMYECKON PELIETKHU YTIIEPOa, Ero

(bI/ISI/I‘-IeCKI/IMI/I 1 XMMHYECKUMHU CBOMCTBAMHM.

Oxcunsl yrinepona (1/2)

XapakTepucTHKa OKCUIOB YIJIepoJia: COCTaB, PU3NUECKUE U
XUMUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHHE.
CocraBiieHHE MOJIEKYJISIPHBIX YPABHEHUN PEaKIUi,
XapaKTEPU3YIOIIHUX XUMUYECKUE CBOMCTBA OKCHUIOB
yTJIEPO/1a, IIEKTPOHHBIX YPABHEHUN ITPOLIECCOB OKUCIICHNUS-
BOCCTAHOBJICHUS; MOJICKYJIIPHBIX, ITOJIHBIX U COKPAIlICHHBIX
VOHHBIX YPAaBHEHUU PEaKIUi C y4aCTUEM DJIEKTPOIUTOB.
YcTaHOBIIEHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXKIY
XUMHUYECKON CBSI3bI0, TUIIOM KPUCTAJUIMYECKOMN PEIIETKU
OKCHJIOB yTiIepoJa, UX (U3NYECKUMHU U XUMUYECKUMU

CBOMCTBaMHU.
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VYropHas KUCII0TA U €€ COJIU.
JKecTKoCTh BOJIBI U CIIOCOOBI €€

yctpanenus (1/2)

OnpeneneHus NOHATUNH «BPEMEHHAS! )KECTKOCTh BOABI»,
«TIOCTOSIHHASI )KECTKOCTh BOJBI», «001Iast )KECTKOCTh
BOJBI». XapaKTEPUCTHKA YTOJbHON KUCIIOTHI U €€ COJICH:
COCTaB, (PU3NYECKHE U XUMUYECKUE CBOICTBA, MOTYUEHHE U
npuMeHeHne. CocTaBiaeHUE Ha3BaHUI COJIEH YTOJIBHON
KHUCIIOTHI IO (popmysie ¥ uX (opMyIl 110 HA3BAHMIO.
CocraBieHne MOJIEKYJIIPHBIX YPaBHEHU PEaKLui,
XapaKTEPU3YIOIHUX XUMUYECKHE CBOMCTBA YTOJIBLHON
KHCJIOTBI U €€ COJIEH, YPaBHEHUH IEKTPOJIUTHIECKON
JUCCOLMALINN; MOJIEKYJIIPHBIX, IIOJHBIX U COKPAIIEHHBIX
VOHHBIX YPaBHEHHUU PEAKIUH C y4aCTHEM DJICKTPOIUTOB.
Omnucanne cnoco0OB YCTpaHEHUs KECTKOCTU BOJIbI U

BB TIOJIHEHHE COOTBETCTBYIOIIETO XUMUYECKOTO
skcnepuMeHTa. HabmoieHne u onucanue XuMU4eCKoro
HKCIEPUMEHTA 110 PACIIO3HABAHUIO KapOOHAT-HOHOB.
BrlnosniHeHne pacueToB M0 XUMHUYECKUM (GOpMyJiaM U
YPAaBHEHMSIM PEAKLIMM, IPOTEKAIOIINX C yYaCTUEM

COEIMHEHUH yTiepo/a.

Kpewmuuii (1/1)

XapakTepucTUKa KpeMHUS: CTPOEHUS, PU3NYECKUX U
XUMHYECKUX CBOMCTB, IIOJYyYEHUS U IPUMEHEHHUS.
CocraBieHue Ha3BaHUN COeIMHEHU KpeMHus 1o Gopmyiie
u ux hopmyn no HazBaHuio. OOBsICHEHNE 3aBUCUMOCTH
CBOICTB (MU Mpe/ICKa3bIBaHUE CBOWCTB) KPEMHUS OT
nosiokeHus B lleprnonueckoil cucteMe XMMUYECKUX
snemeHTOB JI. . MenneneeBa. CocTaBieHHe
MOJIEKYJISIPHBIX YPaBHEHUH peaKIHii, XapaKTepU3yIOIIHUX
XUMHUYECKHUE CBOMCTBA KPEMHMS, JIEKTPOHHBIX YPABHECHUHN
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHUS. Y CTAHOBJICHUE
MIPUYHUHHO-CJIEJICTBEHHBIX CBA3E MEKy CTPOCHUEM aToma,
XUMHUYECKOW CBSA3bBIO, TUTIOM KPUCTAJUITMYECKONW PEIIETKH

KpEeMHUs, €T0 (1)PI3I/I‘IGCKI/IMI/I U XUMHUYECKUMH CBOMCTBAMU
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Coenunaennst kpemawus (1/1)

XapaKTepUCTUKA COEAUHEHNN KPEMHHUS: COCTaB,
(u3nUecKHe U XMMUYECKUE CBOMCTBA, ITOIyYEHHE U
npumeHeHne. CocTaBieHUE Ha3BaHUW COEUHEHUN
KpeMHus 1o popMmylie U uX (popmMys 0 Ha3BaHUIO.
CocraBiieHHE MOJIEKYJISIPHBIX YPABHEHUN peaKIuil,
XapaKTEPU3YIOUIUX XUMUYECKHUE CBOMCTBA COEAUHECHHI
KPEMHHUSI, 3JIEKTPOHHBIX YPaBHEHHI MPOLECCOB OKUCIICHUS -
BOCCTaHOBJICHHS; YPABHEHUN SJIEKTPOJIUTHYECKOMN
JTUCCOLMALINN; MOJIEKYJIIPHBIX, ITOJHBIX U COKPAILICHHBIX

MOHHBIX YPaBHEHUI peaKIHii ¢ y4acTUEM AJIEKTPOIHUTOB.

YcTaHOBIIEHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXKIY
XUMUYECKON CBSI3bI0, TUIIOM KPUCTAJUIMYECKOMN PEIIETKU
COEJIMHEHUN KPEMHHUS, ero PU3NYECKUMU U XUMUYECKUMHU

CBOMCTBaMH.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Coenunaennst kpemawus (1/1)

XapaKTepUCTHKA COEAUHEHNN KPEMHHUS: COCTaB,
(u3nUecKHe U XMMUYECKUE CBOMCTBA, ITOIyYEHHE U
npumeHeHne. CocTaBieHUE Ha3BaHUW COEUHEHUN
KpeMHus 1o Gpopmyiie u ux Gopmys Mo Ha3BaHUIO.
CocraBiieHHE MOJIEKYJISIPHBIX YPABHEHUN peaKIuil,
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA COEAMHEHHIN
KPEMHHUSI, 3JIEKTPOHHBIX YPaBHEHHI MPOLECCOB OKUCIICHUS -
BOCCTaHOBJICHHS; YPABHEHUN SJIEKTPOJIUTHYECKOMN
JTUCCOLMALINN; MOJIEKYJIIPHBIX, ITOJHBIX U COKPAILLICHHBIX
MOHHBIX YPABHEHUN PEAKINI C y4aCTUEM 3JIEKTPOIUTOB.
Y cTaHOBIIEHHE IPUYNHHO-CIIEICTBEHHBIX CBS3EU MEXIY
XUMHUYECKOU CBSI3bI0, TUIIOM KPUCTAJUIMYECKOMN PEelIeTKI
COEJIMHEHUHN KPEMHUS, €r0 GPU3NYECKUMU U XUMUYECKUMU
cBoiictBamu. HaGnrogeHue u onucaHmue XuMUYECKOTO
JKCIIEPUMEHTA IO PACIIO3HABAHUIO CUIIMKAT-HOHOB.
BrlnosniHeHne pacueToB M0 XUMHUYECKUM (GOpMyJiaM U
YPaBHEHUSAM peaKuid, IPOTEKAIOIIHNX C YUaCTHEM

COCIMHECHUN KPEMHUS.

CunukaTtHas IMPOMBIIIIIICHHOCTD

(1/1)

XapakTepuCcTUKA CUIIMKATHON MTPOMBIIIIEHHOCTH

O000I11IEHHE IO TEME

«Hemeramns» (1/3)

Boruncnenus no xumMmuyeckuM (popmysam U ypaBHEHUSIM
peakuuii, IpOTEKAIINX C Y4aCTHEM HEMETAIIIIOB U UX
coenuHeHu. [IpeacraBienue nupopmauu mo Teme
«Hemetans» B BUJe TaOIMII, CXEM, OIIOPHOTO KOHCIIEKTa,
B TOM uucie ¢ npumeHenueM cpeacts UKT. OrcrauBanue
CBOEH TOYKH 3pEHUs, €€ apIryMEHTAIUs U IOATBEPKICHHE

¢dakramu.

CocraBnenue pedeparta 1o onpeaeneHHon Gopme

KonTponsHas padora no teme

«Hemeramms» (1/1)

Tema 4. IIpakTukym 2 «CBOHCTBA COeIMHEHUI HEMETALJI0B




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpakTuueckas padbota Ne4.
Permenne sxciepuMeHTaTbHBIX
3amay o teme «lloarpymma

rajoreHoB» (1/1)

DKCIEepUMEHTAIIbHOE UCCIIEA0BAaHUE CBOMCTB HEMETAIIIOB U
WX COCTMHEHUH, pellIeHHEe SKCIIEPUMEHTAIbHBIX 3a/1a4 110
teme «[loarpynmna ramoreros». Pabora ¢ mabopaTopHbIM
000pyI0BaHHEM M HarpeBaTeIbHBIMU IprOOpaMu B
COOTBETCTBHUH C MIPaBUJIAMH TEXHUKH 0€30TIaCHOCTH.
HaGmronenue 3a CBOMCTBAMHU TaJIOTCHOB, NX COCAUHCHUMN U
SIBJICHUSIMHU, TIPOUCXOANTAMU ¢ HUMH. OnrcaHue
XUMHUYECKOT0 SKCIIEPUMEHTA C TIOMOIIbI0  €CTECTBEHHOTO

(pycckoro) si3bIKa U sI3bIKa XUMUHU.

@opMynupOBaHUE BBIBOJOB 10 PE3YyJIbTaTaM MPOBEICHHOIO

OKCIICPHUMCHTA. OpI‘aHI/IBaHI/IH yqe6H0ro B3aUMOJCHCTBUS B

rpyIIe

[IpakTuueckas padbota Ne5
Pemenue s3xkcniepuMeHTaIbHBIX
3amad o teme «lloarpynma

kucnoponaa» (1/1)

DKCMEPUMEHTAIIBHOE UCCIIEIOBAHUE CBOMCTB HEMETAIIIIOB U
UX COCIMHEHUM, PEIlIeHNEe YKCIIEPUMEHTAIIBHBIX 3a/1a4 110
teme «[loarpynna kucnopoga». Pabora ¢ mabopatopHbiM
000pyZI0BaHMEM U HArpeBaTeIbHBIMU MPUOOpaMHU B
COOTBETCTBUU C TIPABHIIAMU TEXHUKH OE30MMaCHOCTH.
HaGmonenue 3a cBolicTBaMH KMCIIOPOJA, CEPBI, UX
COEIMHEHUH U SIBIICHUSIMU, IPOUCXOASIIIUMU C HUMHU.
Ornrcanne XUMHYECKOTO HKCIIEPUMEHTA C TTOMOIIBIO
€CTECTBEHHOTO (PYCCKOIr'0 WJIM POJIHOIO) S3bIKA U S3bIKA
xuMuu. QopMyIUpOBaHUE BHIBOJIOB 10 pe3yJbTaTaM
POBEJIEHHOTO dKciepuMenTa. Opranuzanus y4eOHOro

B3aMMOJICUCTBUS B TPYMIIE




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

[IpakTuueckas padbota Neb.
Permenne sxciepuMeHTaTbHBIX
3amay o teme «lloarpymma

azota» (—/1)

DKCNEPUMEHTAIIbHOE UCCIIE0BAaHUE CBOMCTB HEMETAIIOB U
WX COCIMHEHUH, pellIeHHEe SKCIIEPUMEHTAIBHBIX 3a/1a4 110
teme «[loarpymnmna azora». Pabora ¢ mabopaTopHbIM
000pyI0BaHHEM M HarpeBaTeIbHBIMU IprOOpaMu B
COOTBETCTBHUH C MTpaBUJIaMH TEXHUKH 0€30TIaCHOCTH.
HaoOmrorenne 3a cBOMCTBaMH HEMETAJIJIOB M UX COCTUHCHUN
U SIBIICHUSIMU, TIPOUCXOAAIIMMU ¢ HUMHU. OnrcaHue
XUMHUYECKOT0 SKCIIEPUMEHTA C TIOMOIIbI0  €CTECTBEHHOTO
(pycckoro win) s3bIKa U s3bIKa XUMUU. POpMyITUpOBaHUE
BBIBOJIOB 110 pe3yJIbTaTaM IMPOBEICHHOTO SKCIIEPUMEHTA.

Opranuzanust yaeOHOTO B3aMMOJEHCTBUS B TpyIIIIe

[IpakTuueckas padbota Ne7.
Pemenue s3kcriepuMeHTaIbHBIX
3amad o teme «lloarpynma

yraepoaa» (-/1)

DKCMEPUMEHTAIIBHOE UCCIIEIOBAHUE CBOMCTB HEMETAIIIIOB U
WX COCIMHCHHM, pellieHrne IKCIIEPUMEHTAIBHBIX 32124 110
teme «[loarpynmna yraepona». Pabota ¢ maGopatopHbIM
000pyI0BaHHEM M HarpeBaTeIbHBIMHU IPHOOpaMU B
COOTBETCTBHUU C MTPaBUJIAMHU TEXHUKH O€30MTaCHOCTH.
HaGmronenue 3a cBOMCTBAMH HEMETAJIJIOB M UX COCIMHEHUI
U SIBJICHUSAMHU, TPOUCXOASAIIUMU ¢ HUMU. OTIucaHue
XUMHUYECKOTO IKCIIEPUMEHTA C TIOMOIIBI0 €CTECTBEHHOTO
(pyccKoro WM pOJTHOTO) sI3bIKA U SI3bIKA XHUMUHU.
dopMynupoOBaHUE BBHIBOJIOB IO pe3yJIbTaTaM MPOBEICHHOTO

skcriepuMenTa. Opranu3anus yaeOHOro B3auMOICHCTBHUS B

rpyIIIIe.
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[IpakTrueckas padora Ne§.
[lonyuenue, cobupanue u

pacrno3HaBanue ra3os (1/1)

Pa6ora ¢ 1abopaTopHBIM 000pPYIOBAaHHEM U HArpeBaTeib-
HBIMU NIPHOOPAMH B COOTBETCTBHU C MTPABUIAMHU TEXHUKH
6e3zomacHoctu. Habmronenue 3a cBOWCTBAaMH HEMETAILIIOB U
WX COCJAMHEHHI U SIBICHUSIMH, IPOUCXOJISTIIAMHU C HUMH.
Omnucanne XUMHUYECKOTO HKCTIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U A3BIKA
xuMuH. PopMyITupoBaHHUE BBIBOJIOB 110 pe3yabTaTam
MIPOBEJIEHHOT0 3KcnepuMeHTa. Opranusanus yueoOHoro

B3aMMOJCHCTBHS B TpyIIIEe

Tema 5. O600menne 3HaHUI 32 Kypc OCHOBHOI1 IK0.1bI 10 xXuMun. Iloaroroska k OI'J.

(10/14)

[Tepuonnueckunii 3aK0H 1
[Tepuonuueckas cucrema 1. 1.
MeHieneeBa B CBETE TEOPUHU

cTpoeHust atoma (2/2)

[IpencraBnenue nundopmanuu no reme «lleprognuecknii
3akoH U [lepuonuueckas cucrema /. 1. Mennaeneena B
CBETE TEOPUU CTPOCHUS aTOMa» B BHUJIE€ TaOJHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE€ C MPUMEHEHUEM CPEJICTB

HKT. BrelnosiHeHME TECTOBBIX 3aJaHU 110 TeMe/

Bunpl xuMudeckux cBsi3ed 1
THUIBI KPUCTAIUIMYECKUX
peuieTok. Bzanumocss3pb

CTPOEHUS U CBOMCTB BEILIECTB

(1/1)

[IpencraBnenue nungopmanuu no Teme « Buapl XuMuueckux
CBSI3€M M TUIIBI KPUCTAJUIMYECKUX PEIETOK. B3anMOCBsI3b
CTPOEHUS ¥ CBOMCTB BEIIECTB» B BUJE TaOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCJI€ C IPUMEHEHUEM CPEJICTB

HUKT. BeinoHeHE TECTOBBIX 3aJaHUN IO TEME

Knaccuduxanms xumMuueckux
peaKkuuii Mo pa3auyHbIM
npusHakaMm. CKOpoCTb

XUMUYECKHUX peakiuii (2/3)

[IpencraBnenue nHpopmanuu o teme «Knaccupukanms
XUMHYECKHX PEaKIUii 10 Pa3TUIHBIM IIPU3HAKAM.
CKOpOCTh XUMHUYECKUX PEAKIIil» B BUJE TAOIUII, CXEM,
OIIOPHOT'O KOHCITEKTa, B TOM YHCJIE C IPUMEHEHHUEM CPEJICTB

HUKT. BeinmonHeHHe TECTOBBIX 3aJJaHUU 110 TEME
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Knaccuduxanms u cBoiicTa [Ipencrasnenue nadopmanuu no teme «Knaccudukanus n
HEOpraHnuecKux BemiecTB (2/3) | CBOMCTBA HEOPraHMYECKUX BEILIECTB» B BUE TaOJUII, CXEM,
OTNIOPHOTO KOHCTIEKTa, B TOM YHCJIE€ C MPUMEHEHUEM CPEJICTB

HUKT. BrimoiiHeHNE TECTOBBIX 3aJIaHUN 110 TEME

TpeHuHr-TeCTUPOBAHUE 110 BrinosiHeHne TecTa 3a Kypc OCHOBHOM IIKOJIBI
BapuanTaM ['MMA mpouuibix et

u nemoBepcuu (2/4)
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Y4eOHO-MeTOANYECKHE TOCOOHSI
YMK «Xumus. 8 Kimacey
1. Xumus. 8 knacce. Yueonuk (aBrop O. C. ['abpuensn). 288 c.

2. Metoamnueckoe mocooue. 8—9 knaccel (aBTopsl O. C. ['abpuenss, A. B. Smrykosa). 224

C.

3. HacronpHas kaura yuurtens. 8 xmacc (aBroper O. C. Tabpumensn, H. I

BockoboiinukoBa, A. B. Surykosa). 400 c.

4. Pabouas terpaasp. 8 kiacc (aBTopel O. C. 'abpuensu, A.B. Smykosa). 192 c.

ol

. KonTponrsusie u npoepounsie padoThl. 8 kiacc (aBTopsl O. C. ['abpuenss u np.). 160

6. Xumus B TecTax, 3amadax, ynpaxaenusax. 8—9 xiaccel (aBTopsl O. C. ['abpuensa, H.

I1. BockobotinukoBa). 352 c.

7. Tetpanp mist 1a00paTOPHBIX OMBITOB M MPAKTHUECKUX pabOT. 8 Kitacc (aBTOPHI 0.

C. l'abpuensn, A. B. Amykosa). 96 c.

8. Xumuueckuii skcnepuMeHT B 1kode. 8 kiacc (aBropel O. C. [N'abpuensu, H. H. PyHos,

B. U. Tonkynos). 304 c.

9. Xumus. 8 kitacc. DNEKTPOHHOE MYITbTUMEINITHOE U3/IaHNE.
YMK «Xumus. 9 xnace»

1. Xumus. 9 knacc. Yueonuk (aBrop O. C. I'abpuensn). 320 c.

2. Metonnueckoe mocodbue. 8—9 kiaccel (aBTopel O. C. N'abpuensn, A. B. Smrykosa).

224 c.
3. Kuura nns yuurens. 9 xnacc (aBropst O. C. 'abpuensu, . I'. Octpoymos). 400 c.

4. Pabouas tetpanp. 9 kiace (aBTopsl O. C. ['abpuensn, A.B. Smykosa). 192 c.
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5. KoHtponbHble 1 ipoBepouHbie paboThl. 9 kiace (aBTopbl O.C. 'abpuensu u ap.). 176

C.

6. Xumus B TecrTax, 3ajauax, ynpakaeHusx. 8—9 kmaccol (aBTopsl O. C. I'abpuensis, H.

I1. BockoboiinukoBa). 352 c.

7. Terpaap 715 TaGOPAaTOPHBIX OMBITOB U MpakTHueckux padot. 9kmacc (aBropsl  O. C.

I'abpuensn, A. B. Amyxkosa). 112 c.
8. Xumudeckuit akcriepuMeHT B mikoJe. 9 kiacc (aBropsl O.C. ['abpuensa u ap.). 208 c.

9. Xummus. 9 kmacc. DIEKTPOHHOE MYIBTUMEIUHHOE U3JaHHE.



JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

MarepuajJbHO-TEXHHYECKOE oO0ecmeyeHmne.

O6o3nauenus: Jl — aeMoHCTpalMoHHOe nocodue, P — pazpaTouHslil Matepuan.

HanmenoBanue 00HEKTOB
U CPEJICTB MaTepHaIbHO-
TEXHUYECKOTO

o0ecreyeHus

Heo0xoanMoe Koa1nyecTBo

OcHoBHAas

IIKOJIa

Crapias mkosna

ba3oBbIit
YpOBEHb

(A)

[Tpodu
1s (b)

IIpumeuanns

l. ITeuaTHble mocoousa

Kommuiext noptperoB

YUCHBIX-XUMUKOB

IlocToguuas

DKCIIO3UIIHSA

Cepust cipaBOYHBIX TaOIHUIY
no xumui («Ilepuoanueckas
CHUCTEMA XUMHUUYECKUX
snemeHToB JI.H.
MenaeneeBay,
«PacTBOpUMOCTH CONEH,
KHUCJIOT U OCHOBaHU B
BOZIED,
«ONEKTPOXUMHUYECKUI DAL
HaIpsKEHUW METAJUIIOBY,
«Oxpacka UHIUKaTOPOB B

Pa3IUYHbIX CPEAAXY).

TlocTroguuas

AKCIIO3UIIHUSI

Cepust HHCTPYKTUBHBIX

TAOIUIL 110 XUMHAH

CMmeHnHas

DKCIIO3UIIUSA

Cepus TabuIl 11O

HEOPraHUYECKON XUMHUH

CMmeHnHas

DKCIIO3UIIUSI




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

5 Cepust Tabnur 1o yi| Ji| Jil| CwmenHas
OpraHUYeCKOU XUMHUHU AKCITO3UITUS
6 Cepus TabIuI] TIO Ji| yi| ji| Cepus omKHA
XUMHAYECKIM COJZIEPIKATh TAOJIHIIBI
MIPOU3BOJICTBAM 10 TIPOU3BOJICTBY
OCHOBHBIX
MPOTYKTOB
XUMUYECKOU
MIPOMBIIIIICHHOCTH:

cepH0171 KHUCJIOTHI,
aMMHakKa, a TaKKe
I10 IMPOU3BOACTBY

YyryHa, CTaJIH,

ATIOMUHMUSL.
CwmenHas
HKCIIO3UITHUS

Il. udopmanmonno-

KOMMYHUKATHBHbIE

cpejacTBa

Jns yaurens,

KTPOHHBIE OUOITHOTEKN
. DJeKTpOHHBIE GHOIMOTE yYaLIUXCS U

10 KypCy XUMHUH

JIOMAIITHETO
MOJI30BAHHUS
2 DneKTpoHHbIE 0a3bl JaHHBIX Jlnst yuurens,
10 BCEM pazJieiaM Kypca yYanmxcs u
XUMHH JIOMAIITHETO

II0JIB30BaHUA




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

I11. DxpanHO-3ByKOBBIE

nmocoous

Komrmiekt BugeoguiibMoB
[0 HEOPTaHNYECKON XUMHH

(o Bcem pazjenam Kypca)

KomrmuiekTt BugeouiibMoB
110 OPraHUYECKON XUMUHU

(o BceM pazzenam Kypca)

1V. Texuuueckue

cpeacTBa 00y4eHust

KomneroTep

MYJIbTUMETUAHBIN

C makeToM
MIPUKJIATHBIX
Iporpamm,
BO3MOKHOCTBIO
MOJIKTIOUYEHUS K

NuTtepner.

MynbTUMEIUIHBIN

IIPOEKTOP

J1oJ>KEH BXOJUTH B
MaTrepHuagbHO-
TEXHUYECKOE
obecrieueHne
00pa3zoBaTeNbHOTO
YUPEKISHUS TTPU
HaJTUIUHU
(uHAHCOBBIX

BO3MOXHOCTEN




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

3 Habop natuukoB k J| IT IT Jlatunku njis
KOMIIBIOTEPY u3MepeHus: (PU3nKo-
XUMHUUYECKUX
MapaMeTpPOB:
TeMIepaTyphl,
TABJICHUS,
3JIEKTPUYECKOMN

nmposoaumocty, pH

4 DKpaH NPOCKIUOHHBIN A | pil| Pa3zmep He meHee

1200 cm

V. Y4ebHo-
NpaKTH4YecKoe U yueOHo-
JabopaTopHoe

o0opyaoBaHue.

OO01mero HasHAYEHUSA

1 Anmnapar (ycTaHOBKa) JJIs )| I A

JUCTUILIIALMN BOObI

2 Becni
3 HarpeatenbHbie mpuOopsI
(37EKTPOILIUTKA,
CIIUPTOBKA)
4 Jlocka miist CyliKy nocyabl Ji| Ji| Ji|
5 Kommnexr )| )|
AIIEKTPOCHAOKEHUS

KaOWHEeTa XUMHUU




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

JleMOHCTpaUOHHBIE
1 HaGop nmocyasl u Ji| yi| ji| Jlommken
MPUHAIICKHOCTEN ISt COIEPKATh
JIEMOHCTPAITMOHHBIX OIBITOB TOTOBBIC Y3JIbI
10 XUMHUH JUTSI MOHTa)Ka
puOOpOB
2 | HabGop nmeraneit mist yi| I P

MOHTaka YCTaHOBOK,
WUTIOCTPUPYIOIIUX

XUMHWYCCKHEC ITPONU3BOJICTBA

3 CTonmK noabeMHBII
4 [lITaTuB nis i A
JEMOHCTPAIMOHHBIX

npoobupoxk [1X-21

5 [lITaTUB MeTaTTHIECKU I i |
H1JIb
6 DkpaH (HOHOBBIN YEPHO- ] A |

Oenblif (IBYCTOPOHHUIA)

7 Ha6op ¢nakonos (250 — 300 )i | il
MJT JIJISL XpaHEHUS pacTBOPOB

pEaKTUBOB)

Crnenunanu3supoBaHHbIE

npudOpsI U aNNMapaThl

1 Anmapar (npubop) st i I A

MOJIYUCHUS Ta30B




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

2 Anmapar Jjist IpoBeAeHUs yi| Ji| Jil|
XUMUYECKUX PEAKIUI

AIIXP

3 HaGop asist onbITOB 110 | i Ji|
XHMHH C IJICKTPUICCKUM

TOKOM

4 O3oHartop A i il

5} [Ipubop st neMoHCTpaLKU
3aKOHa COXPaHCHHS MACChI

BEILIECTB

6 [TpuGop I MILTIOCTPAITII I I P
3aBUCUMOCTH CKOPOCTH
XUMHYECKOU PEAKIINHU OT

YCIIOBUH

7 [Tpubop st okucneHus i | P
CIHPTAa HAJl METHBIM

KaTaJIM3aTopoOM

8 [Tpubop mist onpeneneHus )i | P

CoCTaBa BO3ayXa

9 [Tpubop mist cobupanus u i | /P

XpaHEHUs ra3oB

10 | TepMoMeETp PIEKTPOHHBIHI )i | P

11 | DBauomeTp il il A

12 YcraHoBKa 1151 IEPErOHKU




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

KoMmiexkTsl ajs
JIa00OpaTOPHBIX ONBITOB
U MPAKTHYECKHUX

3aHATHH 0 XUMHH

Becnl

HaGop nmocyasl u
MPUHAJICKHOCTEN ISl
YYEHUUYECKOTO

OKCIICPUMCHTA

HaGop 1151 3x010THYECKOr0o
MOHUTOPHUHTA OKPY>KAFOTIEH

cpenbl

1 Habop Ha TpynITy

3 — 5 yenoBek

Hab6op 6aHok 11t XpaHeHUs
TBepAbIX peakTuBoB (30 — 50

MIT)

N3 pacuera 10
0aHOK Ha 2-X Wi 1-

T0 yJaIierocs

(mpodun)

Ha6op cxisiHok (1akoHOB)
JUTS XpaHEHHs paCTBOPOB

PEaKTUBOB

N3 pacuera 16
(hakoHOB Ha 2- WK
1-ro yuamerocs

(npoduib)

Ha6op npobupoxk (I1X-14,
T1X-16)

N3 pacuera 10 mt
I1X-14 u 2 mt [1X-

16 Ha 2-x wiu 1-ro

yu-cs (mpous)

HarpeBatenu npubopbl
(anextpuueckue 42 B,

cnupToBKH (50 M)




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

8 [TpuGop mst momydenus P P
ra3oB
9 [lItatuB 1abopaTopHbIit P P

xumuueckuut HJIX

VII. Moaeau

1 Ha6op kpucTammnyeckux i |

pemeToK: anmasa, rpadura,
JTMOKCHIA YTIIEpOo/Ia, )Kele3a,

MarHusi, MeJid, MOBapEHHOU

COJIH.

2 Ha6op 151 MoaenupoBaHus /P /P
CTPOEHUS HEOPTaHNIECCKUX

BCIICCTB

3 HabGop mns MmomenmupoBaHus /P /P
CTPOCHHS OPTaHUYECKUX

BEILIECTB

4 HaGop ans MmonenupoBanus
TUTIOB XUMHYECKHUX PEAKITUI

(MoaeNMHM-anTITUKAIIIN )

Jliis paboThI ¢
MOJICITISIMU
UCIIOJIb3yeTCs

MarduTHas JOCKa

5} HaGop ans MmonenupoBanus

SJICKTPOHHOTO CTPOCHUA

aTOMOB
VIII.HatypaJjibHbIe 00bEKTHI
KOJVIEKIMHU
AmoMuHUI P P

Bonokna P P




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

KameHHbI1 yrons ¥ npOoayKThl P P P

€ro nepepadboTKu

Kayuyk P
Mertauibl U CILIaBbI P P P P
MuHepaiibl ¥ TOPHBIE TOPOABI P P P
Habop xuMuueckux 31eMEHTOB P
Hed1r u BaxkHelmme mpoayKTsl P P P

ee nepepadoTKu

[Timactmaccest P P P

Crexo u n3nenus u3 CTeKiIa P P P

Tonmso P P P

YyryH u ctanb P P P

[IIkana TBEpHOCTH P P P

PeakTuBBI

Ha6op Ne 1 OC «Kucnotem» Jlnig yqamuxcst
Kuciora cepHast 4,800 kr /P JI/P JI/P TOIBKO paCTBOPLI

Kucnora consuas 2,500 xr

Ha6op Ne 2 OC «Kucnotbm» Jlnia yqamuxcst
Kucnora azornas 0,300 kr /P T/P /P TOJIBKO PaCTBOPEI

Kucnora oprodochopnas 0,050

KT
Ha6op Ne 3 OC «I'uapokcuabi» AMMuak
Ammuak 25%-nb1i1 0,500 kr yqamuMmces

BeLIaeTca 5%-

bapus runpoxenn 0,050 xr .
HBII pacTBOp

Kamus ruppoxenn 0,200 kr

Kanbums ruapokeun 0,500 kr




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Hatpus rugpokenn 0,500 kr

Ha6op Ne 4 OC «Oxcusr

METAJIOBY
Amomunns okcug 0,100 kr TP /P /P
bapus oxcup 0,100 xr
Kenesza (I1l) oxcum 0,050 kr
Kanemus oxcun 0,100 kr
Marunus okcup 0,100 kr

Menu (I1) oxcun (TpaHysbI)
0,200 xr

Menu (I1) oxcun (TopoIok)

0,100 xr

[Munka okcun 0,100 kr

Hab6op Ne 5 OC «Metanbi»

AntoMuHuU# (TpaHyJibl)

0,100 kr /P /P /P [Topomku
AmtoMuHu# (TOPOILIOK) MeTallios
y4armumcst
0,050 kr
WCII0Ib30BATh
2Kene3o BoccTaHOBI. (MTOPOIIOK) 3aIpeeHo

0,050 kr

Marnuii (mopomiok) 0,050 kr
Maruwuii (nenra) 0,050 kr
Mens (rpaHysibl, OIIUIIKH)
0,050 kr

Huuk (rpanyinsr) 0,500 kr

Hunk (nopomiok) 0,050 kr




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Onogo (rpanynsl) 0,500 kr

Ha6op Ne 6 OC «lllenounsie u

IEJIOYHO3EMEIIbHBIE METAJLIbD» 1 i i
Kanpumii 10 amnyn
Jlutuut 5 amnyn

Harpwuii 20 ammyn

Ha6op Ne 7 OC «OruneonacHbie

BEIIECTBA n b n
Cepa (mopormrok) 0,050 kr
®docdop kpacusiii 0,050 kr

®docdopa (V) oxcun 0,050 xr

Ha6op Ne 8 OC «I"anorensn»

bpom 5 amniyn Ji| Jil| Jil|

ﬁon 0,100 kr

Ha6op Ne 9 OC «I"anorenuni»
Amromunus xjiopun 0,050 kr /P /P /P
Ammonus xaopun 0,100 xr
bapus xnopun 0,100 xr
Keneza (1l) xnopun 0,100 xr
Kamus iioquyg 0,100 xr
Kanus xmopun 0,050 xr
Kansuus xmopun 0,100 kr
JIutus xnopun 0,050 kr
Maruus xsnopun 0,100 kr

Menu (I1) xnopua 0,100 kr




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Hatpus 6pomun 0,100 kr
Hatpus ¢ropua 0,050 kr
Hatpus xnopun 0,100 kr

Hunka xmopug 0,050 xr

Ha6op Ne 10 OC «Cynsdartsl. /P /P /P
Cynbdutsl. Cynbpuab»

Amomunus cynbdat 0,100 kr
Ammonus cynsgdar 0,100 kr
Kenesa (1) cynsdun 0,050 xr
Kenesa (1) cynsdar 0,100 kr
7-MH BOJIHBIN

Kamus cynedat 0,050 kr
KoGonbTa (1) cynedar

0,050 xr

Maruus cynbdat 0,050 xr

Menu (Il) cynbdat 6e3BoaHBIIHI
0,050 kr

Menau (Il) cynbdat 5-Ti BogHBIM

0,100 xr

Hartpus cynsdun 0,050 xr
Hatpus cynasdut 0,050 xr
Harpus cynsdar 0,050 xr
Hatpus runpocynbsdar
0,050 kr

Huxens cynedat 0,050 kr

Hatpus runpokapOonar




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

0,100 xr

Ha6op Ne 11 OC «Kap6oHaTb» /P /P /P
Ammonns kap6onat 0,050 kr

Kanus xap6onar (norarr) 0,050

KT

Menu (Il) kapOoHaT OCHOBHO#

0,100 kr
Hatpus kap6onar 0,100 xr

Hatpust rugpokap6onat

0,100 xr

Ha6op Ne 12 OC «®Docdatsbr. /P /P /P

Cunukatsby
Kammst mororuapoopTodocdar

(xanuit pochopHOKHUCIBII

nByx3amenieHsbiit) 0,050 kr

Harpus cunukat 9-Tu BOHBIN

0,050 kr

Hatpust oprodocdar
Tpex3amenieHnbiid 0,100 kr
Hatpust nuruapodocdar

(marpuit hocPopHOKUCIBIN

onHo3amenieHHsi) 0,050 kr

Ha6op Ne 13 OC «Anerartsi. /P /P /P
Ponanunel. CoequHeHus

Keae3ay.




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Kammsa amterat 0,050 xr

Kamus gpeppo(ll) rekcarmanuyg
(kamuit
KEJIE3UCTOCUHEPOIUCTBIN)

0,050 kr

Kamus ¢geppo (I11) rexcanmonu

(kamuit )KeIe30CHHEPOTUCTHIN
0,050 kr

Kanus poganun 0,050 kr
Harpus anerar 0,050 xr

Csunna anerat 0,050 kr

Ha6op Ne 14 OC «CoenuHeHus /P /P /P

Maprasia»
Kanus nepmanrasar

(kamuit MapraHieBOKHUCIIBIN)

0,500 xr

Mapranna (1V) okcun 0,050 xr
Mapranua (I1) cynasgar

0,050 xr

Maprasma xjgopun 0,050 kr

Ha6op Ne 15 OC «Coenunenus | )| I

Xpomay

AmMmonus auxpomar 0,200 kr
Kanmus nuxpomar 0,050 kr
Kanus xpomart 0,050 kr

Xpoma (I1) xmopun 6-tn

BoaHBIN 0,050 kT




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Hab6op Ne 16 OC «Hurpatsi» i Jil| Ji|
Amomunug Hutpat 0,050 kr
Ammonus Hutpat 0,050 kr
Kanus murpar 0,050 xr
Kanwuus autpat 0,050 kr
Menu (I1) autpat 0,050 kr
Hatpus nutpar 0,050 kr

Cepebpa autpar 0, 020 xr

Ha6op Ne 17 OC /P /P /P

«HanKaTopsD)
Jlakmong 0,020 xr
MeTuoBbIi OpaHKEBbIN
0,020 kr

®enondranens 0,020 kr

Ha6op Ne 18 OC /P TP TI/P

«MuHepanbHbIe yTI00pEHUs
Ammodoc 0,250 xr
Kap6amun 0,250 xr
Harpuesas cenutpa 0,250 xr
Kansuuesas cenutpa 0,250 xr
Kanuiinas cenurpa 0,250 xr

Cynbsdar ammonus 0,250 kr

Cynepdocdar

rpanynupoBaHHbii 0,250 kr

Cynepdocdar nBoiiHon

rpanynupoBanHbiii 0,250 kr




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

dochopurras myka 0,250 kr

Ha6op Ne 19 OC Ji| ji| ji|

«YTaeBogopoash»
ben3un 0,100 xr
benzomn 0,050 kr
I'excan 0,050 kr
Hedtr 0,050 kr
Tonyon 0,050 kr

Huknorekcan 0,050 xr

Ha6op Ne 20 OC I Ji| A
«Kucnopoacoaepxaime

OpraHUYECKHE BEIIECTBa»
Aneron 0,100 xr

I'munepun 0,200 kr
Hustunossiii 3¢up 0,100 xr
Crupt H-OyTrinoBsrii 0,100 kr
Croupt nzoamunossii 0,100 kr
Crupt nzo0ytunossiii 0,100 kr
Cnuprt stunossiii 0,050 kr
®enona 0,050 kr

®opmanus 0,100 kr
Otunenriaukoib 0,050 kr

YxkeycHo-3TunoBsri 3¢up 0,100

KI'

Ha6op Ne 21 OC «Kucnotst /P /P /P

OpPTaHNYCCKHUCH




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Kucnora amunoykcycuas 0,050

KT
Kucnora 6ensoiinas 0,050 xr
Kucnora macasguas 0,050 kr
Kucnora mypasbunas 0,100 xr
Kucnora oneunonas 0,050 kr

Kwucnora nanmemutuaoBas 0,050

KT
Kucnota creapunoas 0,050 kr
Kucnota ykcycnas 0,200 kr

Kwucnora maBeneBas 0,050 xr

Ha6op Ne 22 OC «YrneBopbl. Jil|

AMUHBI»

Annnnn 0,050 kr

AnnnuH cepHokucibii 0,050 kr
J-rmoko3a 0,050 kr

Metunamun rugpoxiopun 0,050

KI'

Caxapo3za 0,050 kr

Ha6op Ne 23 OC «O6pa3iibt I

OpPraHu4YCCKUX BCIICCTB»

I'excaxnop6enzon TexH. 0,050

KT
Mertunen xsnopuctsiii 0,050 kr

VYriepos 4eThIpeXXI0pUCTBIN

0,050 kr

Xnopodopm 0,050 kr




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Ha6op Ne 24 OC «Marepuainbi» | )i I

AxTuBupoBaHHbId yroius 0,100

KT
Bazemun 0,050 kxr
Kanprus kap6un 0,200 kr

Kanpuus kapbonar (Mmpamop)

0,500 kr

[Tapadun 0,200 kr.

IX. Cnenmanu3upoBanHas

Mebesb

Jocka aynurtopckas ¢
MarHUTHOW TOBEPXHOCTBIO U C
MPUCTIOCOOIEHUSMU JJIS

KPCILNICHUA TaGJII/II_I

CToJ1 IEMOHCTPAIMOHHBIN

XUMUYECKUN

CTOJ1 NUCHMEHHBIN JJIs1 YUUTEINS

(B 1aGopaHTCKOM)

Cron npenapatopckuii (B

Ta00PaHTCKOM)

Cryn qnst yuurens — 2 wir (B

KaOuHeTe U JIabOpaHTCKOM)

CTobl IBYXMECTHBIE
nabopaTopHble YUEHUYECKHE B
KOMILJIEKTE CO CTYJIBSIMU Pa3HBIX

POCTOBBIX pa3MepoB)

Cros1 KOMITBIOTEPHBII [Ipn HanMurm

APM He




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

npuodperaercs
[TomcTaBka i1t TEXHUYECKHUX [Tpu Hanmuunm
cpeactB ooyuenus (TCO) APM He

npuodperaercs

[IIxadb1 CEeKITMOHHBIC IS

XpaHeHus1 000pyJ0BaHUS

PakoBuna-moiika — 2 mrt (B

KaOuHeTe U J1abOpaHTCKOM)

I[ocxa JJIA CYHIKH ITIOCYIbI

lkad BRITSKHON

A L R e

9.

OcHoOBHBbIE JJIEKTPOHHBbIE 00pa30BaTe/bHbIE Pecypchl, MIpUMeHsieMble B

U3y4YeHHUH NpeMeTa

Enunas xomnexius nudpoBeix oOpa3oBaTenbHbIX pecypcos: http://school-collection.edu.ru/
denepanbHBIN HEHTP HHOOPMAIMOHHO-00pa30BaTeIbHBIX pecypcos: http://fcior.edu.ru
DnekTponnas 6ubaroreka: http://djvu-inf.narod.ru/

DNeKTpOHHBIN yueOHuK: WWw.drofa.ru

denepanbHBIi HHCTUTYT NIEIArornyeckux nu3Mepenuit: http://www.fipi.ru

[Topran EI'D (uadopmannonnoit mogaepsxku EID): http://www.ege.edu.ru

Xumus s Beex - XXI: Xumudeckue onbIThl co B3pbiBamu U 6e3 Cepust: 1C:
O6pazoBarenbHas koyutekius CD-ROM, 2006 r.

BemiectBa u ux npeBpaiieHus. IJIEKTPOHHBIC YPOKH U TECThI. XUMHUS B IIKOJIC.
«ITpocsemenne Menua», 2005 r.

Xumud. 8 Kiacc. DIEKTPOHHOE MYJIbTUMEAUNHOE U3aHUE.

10. Xumus. 9 knmacc. DIEKTPOHHOE MYJIbTUMEIUIHOE U3IaHUE.



http://www.ege.edu.ru/

JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

BocnuTateIbHBIH KOMIIOHEHT B paMKax nmpeamerTra «XHuMMHD»

Tema

Bonpocsl BocnnuTanus

8 kiaacc

Temal.
IIepBoHauasbHBIE
XUMUYECKHE
MTOHATHS

®opMupoBaHNEe HAYYHOTO MHPOBO33PEHUS:

- XapakTepu30BaTh METO/IbI U3YUEHHS XUMHUHU (HAOIII0/ICHHE, SKCTIEPHUMEHT,
U3MEpEeHNe, MOJCITUPOBAHNE) M UX POJIb B TO3HAHHH MHpPA BEIIECTB U
peaKuuii;

- [lTonnmaTs MaTepHaIbHOE €TMHCTBO BEIECTB IPUPO/IBI, IIO3HABAEMOCTH
3aKOHOB IPHUPOJIBI HA IPUMEPE U3YUCHHS XMMUYCCKHX SIBICHUHN (PEeaKIuii);
- YcraHaBiIMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBSI3eH MEXIy (H3HYECKHMHU
CBOWCTBAaMH BEUIECTB U CIIOCOOOM pa3/ICIIEHUs] CMECEH.

®opMupoBanne IKOJOTHIECKHX 3HAHUIA:

3HATH/IIOHNMATH:

- POJIb XUMHHU B COBPEMEHHOM MHUPE JJIsl OCO3HAHUS TTOJIOKUTEIBHOTO U
OTPHIIATEIILHOTO BO3/ICHCTBUS €€ Ha MPUPOJLY U )KU3HD YEJIOBEKA;

- IpaBUJIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ XUMUUECKIMU
BEIIECTBAMH U 00OPYJOBAHUEM C IIENBI0 (POPMHUPOBAHUS OEPEKHOTO
OTHOUIECHUS K CBOEMY 37I0POBBIO U 3/I0POBBIO OKPY)KAIOIINX;
®opMupOBaHHE NATPHOTHYECKOT0 BOCTUTAHMA:

- 3HATB/MIOHUMATD POJIb OTCUECTBEHHBIX YUEHBIX B CTAHOBJICHUH HAYKH
xumun (M.B. Jlomonocos, /I.V1. Menzenees).

Tema 2.
Baxxneimme
MPEACTABUTENN
HEOPTraHUYECKHUX
BCIICCTB.
KommuecTBeHHBIE
OTHOIIICHUS B
XUMHH.

®opMHUpoOBaHUE IKOJOTHYECKUX 3SHAHMM:

3HATH/MIOHNMATH:

- Oco3HaBaTh HEOOXOAUMOCTh Pa3yMHOI'O HCIIOJIb30BAaHH BELIECTB IIPU
W3Y4YEHUH IPUMEHEHHUS KHCIIOpO1a, BOJIOPOAA, YTIEKUCIIOro Irasa,
IpeJICTaBUTENEN KJIACCOB KUCIIOT, COJIEN B IPOMBIIIJIEHHOCTH U
IIOBCEIHEBHOM JKU3HM YEIIOBEKA;

- XapakTepu30BaTh POJIb BOJIbI B IPOMBIIIJIEHHOCTH, CEIbCKOM XO3S1CTBE,
IIOBCEIHEBHOM JKM3HU YEJIOBEKA U ONIPEAEICHUE HCTOYHNUKOB 3arpsi3HEHUS
BOJHBIX pecypcoB [Ipumopckoro kpasi;

3HATH/MIOHMMATB/YMeETh ONPeNeJsATh!

- OnpenensaTh NPUHAJIEKHOCTh BELIECTB K ONpeIeIEHHBIM KIaccaM U UX
JIEICTBUS HA OPTraHU3M YEJIOBEKa;

- PemaTs 3a1aum ¢ 9KOJIOrMYECKUM CONEPIKAHUEM;

- IpaBWJIa TEXHUKHU 0€30MaCHOCTHU MPY BHIMOJHEHUH MMPAKTUYECKUX padoT
C 11eIbI0 OPMHUPOBAHUS OEPEKHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIIHX.

Tema 3. OcHOBHEIE
KJIaCChI
HEOPraHUYECKHUX
COeTUHEHNN

PopMHpoOBaHHE HAYYHOT'0 MHUPOBO33PECHHS:
3HATH/MOHUMATH/YMeETh ONpPeleJsiTh!

- MaTepHUaJIbHOE €MHCTBO BEIIECTB MPUPOABI yTEM MILTIOCTPUPOBAHUS
TFeHETUYECKOM B3aMMOCBSI3U MEX1Y BEIECTBAMU (TIPOCTOE BEIIECTBO-
OKCHJI-THIPOKCHU]T -COJIb)

DopMHUpPOBAHUE IKOJIOTHYECKUX 3HAHMM:
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3HATH/MOHMMATB/YMeTh ONpPeNeJsiTh!

- Kputnuecku onieHnBaTh HHQOPMAIIHIO O BEIIECTBAX, UCIIOIB3YEMBIX B
OBITY; BO3JIeliCTBHE XUMUYECKHX BELIECTB HA OPraHU3M 4elloBeKa U
IpUPOY, paBuiia 6€30MacHOro 00paleHus ¢ XUMHUYECKUMH BELIECTBAMU;
®opMUpPOBaHME MOTHUBALMH Y4eOHOM 1eATEJILHOCTH:

- @opMHUpPOBaHUE YCTOWYHUBOIO MIO3HABATEIILHOTO

UHTEpeca, JI0003HATEIIbHOCTH B U3YYEHUU MHUpa BELIECTB IyTEM
MOJTyYEeHHUs JONOTHUTEIBHON HH(POPMAIMK U3 PA3TMYHBIX HCTOYHHKOB O
3HA4YEHUU OT/IEJIbHBIX IIPEACTaBUTEICH HEOPraHUUYECKUX COeIMHEHUH.

4. | Tema 4. ®opMupoBaHHE NATPHOTHYECKOT0 BOCIMTAHUS:
[lepuoanueckuit 3HATH/IOHUMATH/YMETh ONPEAeIATh:
3aKOH U - HICTOPHIO Pa3BUTHS yueHHs 00 aToMax. Bkiaa poccuiCKUX yU€HBIX B
nepuonyecKas OTKPBITHE CTPOEHUS aTOMA.
cucrema ®opMHpoBaHUE HAYYHOT'0 MMPOBO33PEHUS:
XUMHYECKUX 3HATH/IOHUMATH/YMETh ONPeEAeJATh.
9JICMCHTOB - PackpbITHEe HAy4YHOTO ¥ MUPOBO33PEHYECKOTO 3HAYECHHUS IEPUOAUIECKOTO
H.1.Menneneesa. 3aKOHA U MEPUOJNYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB
Crpoenue aToma. . . Menpeneesa.

5. | Tema 5. DopMUPOBaHHE HAYYHOI'0 MUPOBO33PECHHA:
Xumu4deckasi CBA3b. | 3HATH/MIOHMMATH/YMETh ONpeaesATh.
OxucnurenbHo- - IPUYMHHO-CJIECTBEHHBIE CBSI3U MEXK/y CTPOEHUEM aToOMa, XUMHUYECKOU
BOCCTAHOBUTEJIBHBIC | CBSA3bIO, TUIIOM KPUCTANIMYECKON PEIIETKH CBONCTBAMU XUMHUYECKUX
pcaknuu COCIMHEHU;

- 3HAYEHHUE OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH, IPOTEKAIOIINX B
IIPUPOJIE, UCIIOJIB3YEMBIX B IOBCEAHEBHOM )KM3HU YEJIOBEKA.

9 kiaace

1. | Temal.O6mas ®opMHUpOBaHUE HAYYHOI'0 MUPOBO33PEHHUA:
XapaKTEPUCTUKA 3HATH/MIOHMMATB/YMeETh ONPeNeJAATh!
XUMHYECKHUX - HCTOPHIO CTAHOBJICHUS! XUMUYECKOM HayKH, €€ OCHOBHBIX MTOHSITHH,
DJIEMEHTOB U NEPUOANYECKOT0 3aKOHA KaK OJHOI0 U3 BAKHEHMIINX 3aKOHOB IIPUPOABI;
XUMHYECKHUX - XUMUYECKYIO OpTraHU3aI1I0 KUBOW U HEKUBOM MPUPOIBL;
peaxkuil. - MaTEPUAIILHOE €JUHCTBO BELIECTB NPUPOJBI IyTEM COCTABIICHUS
[Tepuoanueckuii FEHETUYECKUX PAJIOB METaslla, IEPEXOJHOr0 dJIEMEHTa, HEMeTaJlIa.
3aKOH U ®opMHUpOBaHHE JKOHOMHYECCKUX 3HAHUM:
Ilepnonnueckas 3HATH/MIOHUMATBH/YMeETh ONpPeleJsiTh!
cucrema - BJIMSIHME YCIIOBUHM HAa CKOPOCTh XUMHUYECKUX PEaKIMi (BO3MOKHOCTh
XUMHYECKHUX yIpaBiIeHUs] XUMUYECKUMU MPOIIECCAMU Ha IIPOU3BOJCTBE).
DIIEMEHTOB
AN .Menpaeneera

2. | Tema 2. Metamisl ®opMHUpOBaHUE HAYYHOI'0 MUPOBO33PEHHA:

3HaTH/MOHUMATH/YMETh ONpPeae/siTh.

- IPUYUHHO-CJIEJICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa, XUMUYECKOMN
CBSI3b10, TUTIOM KPUCTAJUTMYECKOM PEIIETKA METAJUIOB M UX COCTMHECHHM,
X (HU3NYECKUMH U XUMUYECKUMHU CBOMCTBAMHU.

- OOBACHITH MaTEPUAIBHOE €MHCTBO BEIIECTB MIPUPOIBI ITyTEM
COCTaBJICHUS] TECHETUUECKHUX PSIJIOB METAJIIOB.

dopMupoBaHUE NATPHOTHYECKOI0 BOCIUTAHNS: 3HATH/MIOHUMATDH

- pOJIb POCCUICKHX YUEHBIX B Pa3BUTUU METAJUTYPTUH.

dopMupoBaHUE BAJIEOJOTHYECKNX 3HAHUI:

3HaTH/MOHUMATH!

- 3HAYCHUE METAJIOB JJIS )KUBBIX OPTraHU3MOB;

- OCHOBBHI 37I0pPOBOT0 00pa3a )KU3HH;
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DopMUPOBaHHE IKOHOMUYECKUX 3HAHUIM:

3HATH/MOHNMATB/YMeTh ONpPeNeJsiTh!

- HAX0X/ICHHE METAJIJIOB B IPUPOJE, BUAAX METAJUTYPTUH, PALlMOHAIIBHOM
UCTIOJIb30BAaHUHU METAJIJIOB, O CIIOCO0axX 3aIIUThl METAJUIOB OT KOPPO3UH.

- pemaTh 3aJa4M C IPOU3BOJCTBEHHBIM COJIEPKAHUEM.

®opMHupoBaHUe IKOJTOTHYCCKUX 3HAHUI:

3HATH/IOHUMATH/YMETh NIPUMEHSTD.

- IpaBUJIa TEXHUKU OE30MAaCHOCTH MPHU BBIOJHEHUH MPAKTUYECKUX paboT
¢ 1enbio0 popmMupoBaHUs OEPEKHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYXKAIOIIHX.

- IpOOJIEMBI OXPAHbI OKPYXKAIOLIEH cpeibl, CBI3aHHBIX C XUMUYECKUM
IIPOU3BOJICTBOM.

3. | Tema 3. Hemeraiuint

®opMHupoBaHUEe HAYYHOT0 MHUPOBO33PEHHS:

3HaTh/MOHUMATBL/YMETh YCTAHABJIMBATD.

- IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]ly CTPOEHHUEM aTOMa, XUMUYECKOM
CBSI3b10, TUIIOM KPUCTAJUIMYECKON PEHIETKY HEMETAIJIOB U UX COEAMHEHUI],
uX (PU3NYECKIMHU U XUMHUECKUMH CBOMCTBAMU;

- MarepHuaJbHOE €IUHCTBO BELIECTB IPUPO/IbI MYTEM COCTABICHHUS
IEHETHYECKUX PsI0B HEMETAJLIOB.

®opMupoOBaHUE NATPHOTHYECKOT0 BOCIINTAHUSA:
3HaTh/MOHUMATB/yMeETh ONpee/siTh.

- POJIb POCCUMCKHUX YYEHBIX B Pa3BUTHH XUMUYECKON HAYKH;
@®opMupOBaHMe BA1€0JOTMYECKUX 3HAHUIA:

3HATH/MOHUMATB/YMeTh ONpPeeJsiTh!

- OMOJIOrMYECKYIO POJIb HEMETAIIOB Ul OPIaHU3MOB;

- OCHOBBI 3JJ0POBOTO 00pa3a KU3HHU.

®opMHpOBaHHE IKOHOMUYECKHX 3HAHMIA:

3HATH/MOHUMATB/YMeTh ONpPeleJfATh!

- IPOU3BO/ICTBO CEPHOM KUCIOTHI (BBIOOD CHIPhSI, HAYYHbIE TPUHIIMITBI
IIPOU3BOJICTBA), CUIIMKATHON IIPOMBIIIIEHHOCTbIO;

DopMUPOBaHHE IKOJOTHYECCKUX 3HAHUM:

3HATH/MIOHUMATBH/YMeETh ONpPeleJsiTh!

- IpaBUJIa TEXHUKH OE€30MaCHOCTH NP BBIMOJHEHUH MPAKTUYECKUX paboT
¢ 1enbio (hopMupoBaHUs OEPEKHOTO OTHOLIEHHUS K CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYXKAIOIIHX.

- Ipo0JIeMbI OXPAHbI OKPYKAIOLIEH cpeibl, CBI3aHHBIX C XUMUYECKUM
IIPOU3BOJCTBOM.

- IpaBWJIa MTOBE/ICHUS B UPE3BBIYANHBIX CUTYalUSIX, CB3aHHBIX C
BO3/JEHCTBUEM PA3JINYHbIX BEILECTB

(yrapHoro rasa, COEqUHEHHUH a30Ta, CEphI).

4, | Tema 4.
O0001eHne 3HaHUH
M0 XUMUH 32 KypC
OCHOBHOM HIKOJEL.

®opMHpoBaHUE HPABCTBEHHOI'0 BOCIIUTAHNSA:
3HATH/MOHUMATH/YMeETh ONpPeeJsiTh!

- COLIMAJIbHYIO 3HAYUMOCTH U COJIepKaHKe MpoQeccuil, CBI3aHHBIX C
XUMUEH.

®opMHUpPOBaHUE IKOJOTHYECKUX U IKOHOMHYECKUX 3HAHUIL:
3HATH/MIOHNMATB/YMeTh ONPeNeJIsiTh!

- OTBETCTBEHHOCTH 32 IPUMEHEHHUE TOJyYEHHBIX 3HAHUN U YMEHUIH,
MO3UTHUBHOM POJIM XMMUU B )KU3HU COBPEMEHHOI0 O0IIECTBa,
HEO0OXOIUMOCTH XMMUYECKU TPAMOTHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U OKPYXKaIOILEeH cpere;

- pemarh 3a1a4n ¢ HIKOJIOTHYECKUM COACPKAHUEM;

- pemaTh 3aJa4y ¢ IPOU3BOJACTBEHHBIM COJEPKAHUEM.
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10 xaacc

BBeneunue

®opMHUpOBaHUE HAYYHOT0 MUPOBO33PEHHA:
3HATL/IIOHUMATL/ !
- CTAaHOBJICHUE OPraHUYECKOM XMMUU KaK HayKH.

Tema 1. Teopus
CTPOCHUS
OpraHUYECKUX
COEIUHEHUN

®opMupoBaHHE NATPHOTHYECKOT0 BOCIIMTAHUS:
3HATH/IOHUMATH/YMETh ONPeEAeJATh.

- pPOJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTHH OPTaHUYECKOU
xumun(A.M.ByTiepoB)

dopMHUpOBaHUE HAYYHOT0 MUPOBO33PEHHUA:

- OOBSCHATH NPUYMHBI MHOT00Opa3Hsi OPraHN4eCKHUX BEIIECTB.

Tema 2.
VYTIeBOAOPOIBI M UX
HPUPOAHBIE
HMCTOYHHMKHU

®opMupoBaHUe IKOHOMHYECKUX 3HAHUM !

3HATH/IOHUMATH/YyMETh XapaKTePU30BaTh:

- COCTaB U OCHOBHBIE HAIPABJICHUS UCIIOIBb30BaHMs U IepepadoTKu HeTH
Y IIPUPOJHOTO rasa;

- yCTaHaBJIMBATh 3aBUCUMOCTb MEXY 00BbeMaMu 100bIYU PUPOIHOTO
ra3za u Heptu B PD u GromxeTom.

®opMupoOBaHHeE IKOJIOTHYCCKUX 3HAHUI:

3HATH/MIOHUMATB/YMeETh ONpPeleJsiTh!

- IpaBUJIa SKOJIOTMUYECKU IPAMOTHOTO ITOBEIEHUS U OE€3011aCHOTO
oOpallieHus: ¢ IPUPOJHBIM I'a30M U He(PTENPOAYKTaMHU B OBITY U Ha
IIPOU3BOJICTBE;

- 9KOJIOTHYECKHE MOCIIEICTBUS pa3inBa HEPTH U CIIOCOOBI OOPHOBI C HUMHU.
PopMHpOBaHHE HPABCTBEHHOI'0 BOCIIUTAHUSA:
3HATH/MIOHUMATB/YMeTh ONpPeleJsiTh!

- B3aMMOCBSI3b MEX/1Yy U3y4aeMbIM MaTepuaioM U Oynymieit
po(hecCuOHATIBHON e TENbHOCTHIO.

P®opMHpOBaHHE NATPHOTHYECKOI0 BOCIINTAHMSA:

- POJIb OTEYECTBEHHBIX YUEHBIX B pa3BUTUHU oprannyeckoit xumuu (M.I'.
Kyuepos, H.J1. 3enuHckuii).

Tema 3.
Kucnoponconepxka
IIMe OPraHuYEeCKre
COEeTUHEHMS

®opMHpoBaHUEe HAYYHOT'O0 MM POBO33PEHUS:
3HATH/MIOHMMATB/YMeETh ONPeNeJsATh!

- OOBbsiCHEHHE MaTEPUATILHOTO €IMHCTBA BEILIECTB MIPUPO/IbI ITyTEM
YCTaHOBJIEHHS T€HETUUECKOMN CBSA3H MEXAY KJIacCaMH OpraHM4eCKHX
BEIIECTB.

- YCTaHABIIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y CTPOCHUEM,
CBOICTBaMM U IPUMEHEHUEM OPraHMYECKUX BEIECTB.
®opMHUpOBaHUE IKOJOTHYECKUX 3HAHMM:

3HATH/MIOHUMATB/YMeETh ONpPeleJfiTh!

- IpaBUJIa SKOJIOTMYECKU TPAMOTHOT0 U 6€30MacHOr0 oOpalleHus ¢
TOPIOYUMH B TOKCHYHBIMU BetecTBamu, CMC B OBITY U OKpY>KaroIIeH
cpene;

- IpaBUJIa TEXHUKU O€30MaCHOCTH NP BBIMOJHEHUH MPAKTUYECKUX paboT
¢ 1eNbI0 (hOpMUPOBAHUS OEPEKHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYXKAIOIIHX.

®opMupoBaHue BaJ1€0JOrH4eCKUX 3HAHMIA:

- PackpbIBaTh pojib YIIIEBOAOB B KU3HEIAESATEIbHOCTH OPraHU3MOB.

Tema 4.
A3zoTcoaepikaiue
OpTaHHYECKHE
COETMHEHUS

®opMupoBaHUe HAYYHOTO MHUPOBO33PEHUS:
3HATH/MIOHNMATB/YMeTh ONPeNeJIsiTh!

- MaTCpHAJIBHOC €IMHCTBO BCUICCTB IPUPOJbLI ITYTEM YCTAHOBJICHUA
TEHETUUYECKOM CBSI3U MEX]y KJIaCCaMU OPTaHUYECKUX BEILECTB.

- INPUYHUHHO-CJICACTBCHHBIC CBA3U MECKAY CTPOCHUEM, CBOMCTBAMH U
IIPUMEHEHUEM OPIraHMYECKUX BEIECTB.
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®opMHUpOBaHHE NATPHOTHYECKOT0 BOCIUTAHNSA: 3HATH/MIOHUMATD/
- POJIb OTEYECTBEHHBIX YUEHBIX B PA3BUTUHU aHIIIMHOKPACOTHOH U
dapmarneBTrueckor npomsinuieHHocTH. (H.H.3uHuH)

dopMupoBaHUE BAJIEOJOTHYECKNX 3HAHUI:

3HaThH/MIOHUMATB/:

- OMOJIOTHYECKYIO POJIb aMHHOKHUCIIOT, 6enkoB, JJHK, PHK.
®opMuUpOBaHME IKOJOTHYECKUX 3HAHUI:

3HATH/MIOHMMATB/YMeTh ONpPeeJfATh!

- IpaBUJIa YKOJIOTUYECKU TPAMOTHOTO U 0€301acHOro o0paleHus ¢
TOPIOYNUMH M TOKCUYHBIMU BEIIECTBAMU B OBITY U OKPY)KAIOIICH Cpefe.

Tema 5.
buonornyeckn
aKTUBHBIE
OpTraHUYECKHE

COEIUHEHUS. XUMUS

" )KHN3Hb.

dopMupoBaHUE BAJIEOJOTHYECKNX 3HAHUI:
3HATH/IOHUMATH/YMETh ONPeNeJsATh.

- OMOJIOTUYECKYIO POJIb BUTAMUHOB M UX 3HaYEHHUE JUIsl COXPAHEHUS
3JI0pOBbsI YEJIOBEKA, 3HaU€HUE (PEPMEHTOB JUIsl KU3HEAEATEIILHOCTH
JKUBBIX OpPIraHU3MOB.

®opMupOBaHMe IKOJTOTHYECKUX 3HAHMI:
3HATH/MIOHUMATB/YMeTh ONpPeleJsiTh!

- pPOJIb JIEKAPCTB M HOPMBI HKOJIOTHUECKOT0 U 0€30I1aCHOr0 0OpalleHus ¢
JIEKapCTBEHHBIMHU ITperapaTaMH.

®opMHpoBaHNe HPABCTBEHHOI'0 BOCIIUTAHUS:
3HaTb/mOHUMATH/GOPMUPOBATH!

- BHyTpEHHEE yOSKICHHE O HEMPUEMIIEMOCTH YIOTPEOICHUS
HAapKOTUYECKUX CPEJCTB.

Tema 6.
HckyccTBeHHBIE U
CUHTETHYECKUE
MOJIMMEPHI

®opMHpOBaHNEe IKOHOMUYECKHX 3HAHMIA:
3HATH/MIOHUMATB/YMeTh ONpPeeJIsiTh!

- pOJIb IOJIMMEPOB B IPOMBIIUIEHHOCTH, MEJUIIUHE, OBITY.
®opMupoBaHUe IKOJIOTHYCCKUX 3HAHUI:
3HATH/MIOHMMATB/YMeETh ONPeNeJsATh!

- MpaBUJjIa TEXHUKU O€30MaCHOCTHU MPH BBHITTOJTHEHUH MPAKTUYECKUX paboT
C 11ebI0 GOPMHUPOBaHUS OEPEHKHOI0 OTHOUIEHHUS K CBOEMY 3/I0POBbBIO U
310POBBIO OKPYKAOIIHX;

- IpaBUJIA FKOJIOTUYECKHU I'PAaMOTHOT'O M 0€30MacHOro o0palieHus ¢
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU B OBITY U OKPY)KaIOIIEH cpefe.

11 kiacce

Tema 1.Ctpoenue
aToMa u
[Tepuoanueckuit
3aKOH

D®opMUPOBaHME HAYYHOI'0 MUPOBO33PEHHUS:

3HATH/MIOHMMATB/YMeETh ONPeNeJsATh!

- 3HaYeHue nepuoanueckoro 3akona /[l. . MenneneeBa st OTKPBITHS
WJIM UICKYCCTBEHHOT'O CO3/IaHUS HOBBIX XUMHUYECKHUX 3JIEMEHTOB, OTKPBITHUS
aTOMHOW JHEPI'uH;

- Ha OCHOBE Tepuoandeckoro 3akona J[. . MenneneeBa 00bICHATD
3aBHCHUMOCTH CBOWCTB XMMHUYECKHUX IJIEMEHTOB U 00pa30BaHHBIX HMH
BEIIIECTB OT JICKTPOHHOI'O CTPOCHHS aTOMOB.

Tewma 2. Ctpoenue
BEleCTBA

®opMHUpOBaHUE HAYYHOT0 MUPOBO33PEHHA:
3HaTH/MOHUMATh/YMETh ONpPeae/siTh.

- IPUYUHHO-CJICJICTBEHHBIE CBA3U MEXAY XUMUYECKOH CBA3BIO, TUIIOM
KPUCTAJUTMYECKON PEIETKUA COSAMHEHUH, NX (DU3NIECKUMHU U
XUMUYECKUMH CBOMCTBAMU;

dopMupoBaHUE BAJIEOJOTHYECKUX 3HAHUI: SHATH/MOHUMATD/

- OMOJIOTUYECKYIO POJIb BOJIBI, KOJUIOUIHBIX CHCTEM B KM3HU UEIOBEKA,
DopMUPOBaAHME IKOHOMUYECKUX 3HAHUI
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3HATH/MOHMMATB/YMeTh ONpPeNeJsiTh!
- IPUMEHEHHUE BOJIbI B IPOMBIIIUIEHHOCTH, CEJIbCKOM XO035CTBE, OBITY U U
OCBETUTb BOIIPOC O HEOOXOAMMOCTHU COEPEKEHMSI BOJHBIX PECYPCOB.
®opMHupoBaHUe IKOJTOTHYCCKUX 3HAHUI:

3HATH/IOHUMATH/YMETh ONPeEAeIsATh.

- IPUYMHY BO3HUKHOBEHUS TAPHUKOBOTO 3(h(heKTa 1 ero BO3SMOXKHbIE
HOCJIE/ICTBHS,

- HKOJIOTUYECKH TPAMOTHOE MOBEICHUE B OBITY U OKpPY’KaIOIIEH cpejie.

3. | Tema
3. Xumuueckue
peaxkuu

®opMUpPOBaHME IKOHOMHUYECKNX 3HAHNM: 3HATH/IOHUMATH/yMeETh
onpenesTh:

-yCTaHaBJIUBATh 3aBUCMOCTh CKOPOCTH XUMUYECKOW peaKkuu 1
CMEIICHUS XUMUYECKOTO PABHOBECHUS OT Pa3IMYHBIX (DAKTOPOB C IENIBIO
orpezieNieHus] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB;

- IPUMEHEHHE AIEKTPOJIN3a B IPOMBIILIICHHOCTH.

dopMupoBaHUE BAJIEOJOTHYECKUX 3HAHUI: 3HATH/IOHMMATH/yMeTh
onpeaesTh:

- 3HaYEHHE IIPOLIECCOB FUAPOJIN3A JUIsl OOMEHHBIX ITPOLIECCOB, KOTOPHIE
JIeKAT B OCHOBE KU3HEACITEIIbHOCTU KUBBIX OPTAaHU3MOB.

4. | Tema 4. BemtectBa u
HUX CBOMCTBA.

®opMHUpOBaHUE HAYYHOI0 MUPOBO33peHHA: 3HATH/IOHUMATH/YMETh
onpenesTh:

- MaTepHUaIbHOE EUHCTBO BEUIECTB MPUPOIbI TyTEM COCTABIICHUS
TEeHETUYECKUX PSAJI0B HEMETAILJIOB.

®opMHUpPOBaHHE IKOHOMHYECKUX 3HAHUI: 3HATH/IIOHUMATH/YMeTh
onpenesTh:

- BUJIbI METAJTYPrUH, pAallHOHATIHLHOM HUCIOJIB30BAHUU METAIIIOB, O
Croco0ax 3aluThl METAJIOB OT KOPPO3HUH.

- Pemienue 3aga4 ¢ mpou3BOACTBEHHBIM COJIEPKAHUEM.

dopMupoOBaHUE IKOJOTHYECKUX 3HAHMI: 3HATH/MIOHUMATH/YMETh
onpeaesfiTh:

- YYBCTBO OTBCTCTBCHHOCTHU 3a IPUMCHCHUC ITOJTYUCHHBIX 3HAaHUU U
YMEHH, TO3UTUBHOM POJIM XUMHUU B )KM3HH COBPEMEHHOTO OOIIIECTBRA,
H€06XOI[I/IMOCTI/I XUMHYECCKHU I'PAMOTHOT'O OTHOIICHHA K CBOEMY 310POBBIO
U OKPYXKaIOILEH Cpeae;

- BJIQ/IETh MPABWJIAMU U TIPUEMaMU 0€301MacHOMN pabOThl ¢ XUMUYECKUMHU
BelleCTBaMH U J1a00paTOPHBIM

000pyTI0BaHUEM.

MOAIUCH

O6wuit ctatyc noanucu:
CeptuduKar:
Bnapeneu;:

JOKYMEHT NOANMUCAH 3JEKTPOHHOHU NMOAIMUCHIO

' HOAJIMHHOCTD TOKYMEHTA NOATBEPXK/IEHA.
IHPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

Mopgnuce BepHa
0225871A0050AD0B8B4C268B54439D108F

1022500707272, 04534070530, 002508018185, 7shkola@mail.ru, RU, 25
Mpumopckuii kpain, TOPO HAXOOKA, MAQY "COLU Ne 7 "3AENbBENC" HFO, MAOY




JOKYyMEHT IMONNMCAH BJIEKTPOHHOM INOANMCHIO.

Uspartenb:

CpoK peiictBuA:

[ata u Bpemsa co3ganHua M.

"COLL Ne 7 "3E/IbBENC" HIO, Y. KUPOBA, 13, AUPEKTOP, TATbAHA BOPYCOBHA,
METPUKAHT

000 "TAKCKOM", 000 "TAKCKOM", YaocToBepsatowmit LLeHTp, bapblKoBCcKkuii nep.,
4. 4, ctp. 2, Mocksa, 77 Mocksa, RU, 007704211201, 1027700071530
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