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ITosicHuTeIbHAS 3aIMCKA
Pabouas mporpamMma mo XMMHUU MOCTPOEHA HAa OCHOBE ()YHIIAMEHTAJIBHOTO siipa COJEp)KaHHsS OCHOBHOTO 00IIero oopasoBaHus, TpeOOBaHUN K

pe3yJbTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTeNbHOW MMPOrpaMMbl OCHOBHOTO 0O0Iero ooOpa3oBaHusi, TpeOOBaHUN K CTPYKType OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbI OCHOBHOT'O OOIIETr0 00pa3oBaHUsl, MPOMHUCAHHBIX B DefepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE
OCHOBHOTO 00111eT0 00pa3oBanus, a Takke KoHIenuu 1yX0BHO-HPAaBCTBEHHOT'O Pa3BUTHS M BOCIIUTAHUS TpaknannHa Poccun.

[IpenogaBanue yueOHOTo Kypca «XHUMHUK» B OCHOBHOM LIKOJIE OCYIIECTBIISETCS B COOTBETCTBUM C OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH U
WHCTPYKTUBHO METOJAMYECKUMU MaTepUaIaMu:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa30BaTENbHBIA CTAHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMs, YTBEPKICHHBIHN [IPUKa30M
Munobpnayku Poccuum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUUM U BBEICHUHM B JeiicTBUE (eneparbHOro ToCyJapCTBEHHOTO
00pa30BaTeNbHOI0 CTaHJapTa OCHOBHOTO 00111ero 00pa3zoBaHus» (B pell. mpukaza Munoopuayku Poccuu ot 29.12.2014 Nel644)

v' Xumus. Paboune nporpammel. IIpeamernas naunus yuebuukoB O. C. Tabpuensua, M. T'. Octpoymona, C. A. CnaakoBa. 8—9 KiIacchl:
yaeOHoe rocodue ist obmeoopazoBarenbHbix opranuzaiuii / O. C. ['abpuensu, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

v" B cootBerctBuu ¢ OOIT OO0 MBOO Bonsmekanganuuckas CIII

[Iporpamma npegycMaTprBaeT UCIOIb30BaHue IUPPOBOH JabopaTopu.B 8 kimacce mpenycMOTpeHO BBITIOJIHEHHE § 1a00paTOpPHBIX padoT.



Hean kypca:

@opmupoeanue y yaalmuxcs HeJIOCTHONU €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

Pa3zeéumue 1N03HABATENBHBIX WHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yYalIuXcsi B MPOIECCE HU3YyUYCHUS
XUMHUYECKOH Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4yHO - TEXHUYECKUH Mporpecc; (pOopMHUpOBAHUE BaXKHEHIIMX JIOTHYECKUX OMNepanui

MBILUICHHS (aHATU3, CUHTE3, 0000IIeHNe, KOHKPETU3AIUs, CPABHEHUE H JIP.) B MPOLIECCE MO3HAHHUS CUCTEMbI BOKHEHIINX MOHATUH, 3aKOHOB H
TEOpUH O COCTaBE, CTPOCHUH, CBOMCTBAX U NPUMEHEHUU XUMUYECKUX BEILIECTB.

Bocnumanue yO0exIEHHOCTH B TOM, YTO MPUMEHEHHUE TMOJTYYCHHBIX 3HAHMM W YMEHHUI [0 XUMUU SIBISETCA OOBEKTUBHOM
HE0OXO0IMMOCTBIO JIJIs1 6e30macHOM pabOTHI C BEIIECTBAMU M MaTepHalilaMy B OBITY U Ha MPOW3BOJICTBE.

Ilpoexmuposanue u peanuzayus BBHITYCKHUKAMH OCHOBHOW IIKOJIBI JIMYHOM 0Opa30BaTENIbHOH TPAeKTOPHH: BBIOOP Mpoduiist
00y4YeHHs B CTapIEH IIKOJIE I TPO(PECCHOHATBHOTO 00pa30BaTEIBHOTO YUPEKICHUS.

® Osnadenue Kiiouesvimu KomnemeHuuamu . y‘le6H0'H03HaBaTeJ'IBHI>IMI/I, I/IHCI)OpMaI_II/IOHHBIMI/I, OCHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKAaTHBHBIMHU.

I[J'I}I JOCTYDKEHHMS 3TUX LIEIEH B KypC€ XUMHUH Ha CTYIICHH OCHOBHOI'O O6IH6FO O6pa30BaHI/I$I peuaroTCA CICAYIOMUE 3a1a4Yu:

v (bOpMPIpyTOTCSI 3HAaHHUS OCHOB XHMHYECKOH HAaYKH — OCHOBHBIX q)aKTOB, HOHHTHﬁ, XUMHUYCCKHUX 3aKOHOB H TeoprI, BBIPAKCHHBIX

MMoCpCACTBOM XUMUYICCKOTO A3bIKA,

v Pa3BUBAOTCA YMCHU Ha6J'IIO,I[aTL 1 OOBICHSAIOT XMMUYECKHUE ABJICHUS, MPOUCXOAAIINE B IIPUPOIC, HaGOpaTOpHLIX YCJIOBUAX, B 6LITy n

Ha IpOU3BOJCTBEC,

NpUOOpETAIOTCs CHEIMAIbHbIE YMEHMST U HaBbIKM IO 0O€30MacHOMYy OOpallleHHI0 ¢ XMMHUYECKMMH BEIIECTBaMHU, MaTepualaMu U
IpPOLECCaMU;

dbopMupyeTcss TYMaHHUCTHYECKOE OTHOIIECHHWE K XHUMHH KaK TPOW3BOAMWTEIIBHOW CHJie OOIecTBa, C IMOMOIIBIO KOTOPOW peIaroTcs
rI100aNbHbIe TPOOIEMBI YeJIOBEUECTBA;

v OCYHICCTBIIACTCA UHTCIPpALlUA XHUMHYECKOM KapTUHBI MHpa B CIMHYIO HAYUYHYIO KapTHUHY.



Conep:kaHnue nporpaMmmsl
Xumus 8 kiacc
(68 yacoB, 2 yaca B HeJ1€JII0)

HauvaabHble NOHSATHSA M 3aKOHbI XUMHUH

Tena u BemectBa. CBoiicTBa BeUIeCTB. DTaJIOHHBIE (PU3UUECKHE CBOMCTBA BemlecTB. Marepuaisl U MaTepuaioBeneHue. Ponb xuMuu B
YKU3HU COBpeMeHHOro obmecTBa. OTHOIICHHE 00IecTBa K XUMHUHU: XeMODUIHI 1 XeMo(oOowus.

Metoap! n3yuenust xumun. Habmonenue. Dxcniepument. MoaenupoBanue. Mojenu MaTepualibHbIE U 3HAKOBBIE WM CUMBOJIBHBIE.

I'a3bl. XKunkoctu. TBEpable BemecTBa. B3anMHbIe mepexo/ibl MEXIy arperaTHbIMM COCTOSHUSIMHM BEIIECTBA: BO3TOHKA (cyOnumanus) u
Jecyoaumans, KOHJSHCaus U UCIIapeHne, KpUCTAIUIM3alUs U IJIaBJIEHUE.

dusnueckue sBieHus. YucTele BellecTBa U cMecU. 'OMOreHHble U rereporeHHsle cmecu. CMecu razoo0pasHble, XKHUJIKUE U TBEPIbIC.
CriocoObl  pa3zieneHusi CMecel: MeperoHka, WM JAUCTHULILUSA, OTCTauBaHWe, (UIBTPOBAHUE, KPHUCTAIIM3AlMsd WM  BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco6oB B 1aOOPaTOPHON NPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XUMHUYECKUE B3JIEMEHTbl. ATOMBI U MoJeKyibl. IIpocTeie M cioXkHBIE BellecTBa. AJUIOTpPONUS Ha mpuMepe Kuciaopoja. OCHOBHbIE
ITOJIOKEHUST AaTOMHO - MOJIEKYJIIpHOTO yueHHUs. FoHbI. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHSL.

3Haku (CUMBOJIBI) XMMMUYECKHUX 3JeMeHTOB. MHdopmanus, KOTOPY0 HECyT 3HAaKM XHMHUYECKUX AJIEMEHTOB. ODTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMHUYECKUX »dJeMeHTOB. [lepuoamueckass Ttabnuna xumuueckux o3yemeHtoB JI. WM. MeHneneeBa: KOPOTKONEPUOAHBIA |
JUIMHHOTIEpUOIHBIN BapuaHThl. [leproas! u rpymnmnel. I'1aBHas u mo6o4Has noArpynmsl, uiau A- u b-rpynmnel. OTHOCHTEIbHAS aTOMHAs Macca.

Xumnueckue ¢opmynsl. Maaekcsl u koapduuuentsl. OTHOCUTENbHAsS MOJIEKYJIsIpHas Macca. MaccoBas J10Jisi XMMHUYECKOTO 3J€MEHTa B
coeauHeHuu. MHpopmanus, KOTOpyro HECYT XUMUYecKrue (GopMyJIbl.

BanentHocth. CTpykTypHBIE (OpMYJbl. XMMHUYECKHE 3JIEMEHTHI C IOCTOSHHOM M IE€PEeMEHHOW BaJeHTHOCTHbIO. BbIBOI (opmysibl
COEMHEHUS 110 BaJeHTHOCTH. Onpe/eneHne BaleHTHOCTH XUMHUYECKOIo 3JieMeHTa 1o Gopmyre BemecTBa. CocTaBlieHne Ha3BaHUM COeTMHEHUH,
COCTOAIINX U3 IBYX XUMHUUYECKHX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.

XuMHYecKue peakuuu. PeareHTsl W MpOayKThl peakuuu. IIpu3Haky XMMHYECKMX peaknuil. Y CIOBHUS UX NMPOTEKAHHS U MPEKPALICHUS.
Peaknnu ropenns. DK30TepMUYECKHE U SHAOTEPMUYECKHE PEAKIIMH.

3aKOH COXpaHEHMs MaccChl BEUIECTB. XUMHUecKue ypaBHeHHUs. CocTaBieHHE XMMHUYECKHX ypaBHeHMH. MHQopmanus, KOTOpyro HEcér
XUMHUYECKOE YPaBHECHHUE.

Knaccugukaius XuMHYEeCKUX peakiiil o COCTaBy M YHCIY peareHTOB U MPOAYKTOB. THIBI XMMUYECKUX peakuuil. Peakuuu coequnenus,
pasJiokeHus, 3aMerieHus 1 ooMeHa. Karanuzarops! U kataius.



JdemoHcTpauuu

Komnekuus marepranoB v U3EIUN U3 HUX.

Mopenu, ucroib3yeMble Ha ypoKkax (PU3KMKH, OMOJIOTUH U TeoTpaduu.

OOBEMHBIE U MIAPOCTEPIKHEBBIE MOJICIM HEKOTOPBIX XUMHUECKUX BEIIECTB.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

Cobupanue nmpudopa [j1sl TOJYUYESHUsI ra3a U MPOBEPKA €ro Ha FTEPMETHYHOCTb.

Bosronka cyxoro npaa, iioga nin HadTanuHa.

ArperatHble COCTOSIHHSI BOJIBI.

Paszpnenenne 1ByX HECMEIMBAOIINXCS KUAKOCTEN C IIOMOLIBIO JEIUTEIBHON BOPOHKHU.
Juctunnarop u ero padora.

YcranoBka i1 puiabTpoBaHus u e€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUs U €€ padora.

Kounnexmust 6bITOBBIX TPUOOPOB AJIst GUIIBTPOBAHMS BO3IYXA.

Paznenenue kpacsiero BeuecTsa omactepa ¢ IOMOIIbI0 OyMaXHOH XpoMaTorpaguH.
Mogenu aquIoTpONHbBIX MOAU(UKALINI YTIIepoia U Cephbl.

ITony4yenue o30Ha.

Hoprpets 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTtkonepuoanslii 1 JUIMHHONIEPUOAHBIN BapuaHThl [Iepnonnyeckoit cucremst 1. . Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYI.

Amnmnapar Kunma.

Paznoxenue 6uxpomara aMMOHHS.

I'openue cepbl 1 MarHUEBOM JICHTHI.

[Toptpetsr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OMBITHI, WIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

I'openue docdopa, pacTBopeHre NpoAyKTa TOPEHHSI B BOJE U UCCIIEI0OBaHUE MTOTYYEHHOTO PaCTBOPA JAKMYCOM .

BsauMoelicTBHE COJIITHON KUCIOTEI C IIMHKOM.



* Tlonyuenue rugpoxcuaa meau(Il) u ero paznoxxeHue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIUEH Tab0paTOpHOI TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HaKOMIIeHHE ¢ MUHEpallaMH, 00pa3yIOUIMMH TPaHHT.

. IIpuroroBiieHnE TeTEpOreHHON CMECH ITOPOIIKOB CEPBI U JKEJe3a U UX pa3zciiCHuE.

1
2
3
4
5. BsaumozelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB KaJIUs C PACTBOPOM HUTpara cepebpa.
6. IMonyuenue rugpokcuna meau(ll) u ero B3anMoaeHCTBHE C CEPHOM KMCIOTOM.
7. B3aumoJieiicTBrE pacTBOpa COMBI C KUCIIOTOH.
8. IIpoBepka 3aKOHA COXPAHEHHS MACChl BEIECTB Ha MPUMEPE B3aUMOJIEUCTBHS MIENOUM U KUCIIOTHI.
9. IlpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HAa IIPUMEPE B3aUMOIeHCTBH WEnoun 1 conu xkenesa (11I).
10. Pasnoxkenune nepokcuia BOIOPO/A ¢ MOMOIIBI0 okcuaa mapranua (IV).
11. 3amenrenue xene3oM MeM B MEIHOM KyIIOPOCE.
IIpakTyeckue padoTnl
1. 3HaKOMCTBO C Ja00OpaTOpHBIM 00opynoBaHueM. [IpaBmiia TeXHUKH O€30MacHOCTH NMpH paboTe B KabuHeTe XuMHUM. HekoTopsle BuabI
pabor.
2. AHanm3 Mo4BbI
Baskueiilue npeacraBuTe/ I HEOPraHu4ecKux BeulecTs. KoimyecTBeHHbIC OTHOLICHUS] B XUMMHU

CocraB Bo3ayxa. [IonsaTre 00 00bEMHOI Jj0€ KOMIIOHEHTA MPUPOIHON Ia30Boi cMecH — Bo3ayxa. Pacuér 00béMa KOMIOHEHTa
ra3o0BOi CMECH MO €ro 00bEeMHOM J0J1e U HAa000POT.

Kucnopoa. O3on. Ilonydenue kucnopona. Cobupanue u pacro3HaBaHHe KUCIOpoia. XUMUYECKHE CBOMCTBA KMCIOPOa: B3aUMO/IEHCTBHE C
MeTaJlJIaMH, HEMETaJlJIaMU U CJIOKHBIMM BellecTBamMu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoia B IpUpo/IE.

Oxcunpl. O6pa3zoBaHue Ha3BaHUM OKCHIIOB 10 UX (popmynam. CocTaBieHue GopMyi OKCUAOB IO UX HazBaHUAM. [IpencraBuTenn oKCUI0B:
BOJIa U YIJIEKUCIIBIN I'a3, HEralmeHast U3BECTh.

Bonopon B npupoae. dusnyeckne n XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYEHHE U IPUMEHEHHE.

Kucnotsl, ux coctas u knaccudpukanus. Uuaukaropsl. Tabnuna pactBopuMoctu. ColsiHast U cepHast KMCIOThI, X CBOMCTBA U
IIPUMEHEHUE.
Coun, ux coctaB u Ha3BaHUA. PacTBopuMocTh coseld B Boje. [IpeactaBurenu coseil: XJiopua HaTpusi, kKapOooHAT HATpus, pocdar KaabLus.



[Tocrosinnas ABoraapo. Komudectso Bemectsa. Monbs. MonsipHas macca. KpaTHele eAMHHIIBI M3MEPEHUS KOJIMYECTBA BEILIECTBA —
MUJUIMMOJIb ¥ KAJIOMOJIb, MUJIJIUMOJISIPHASI U KMJIOMOJISIPHAsE MacChl BELECTBA.
Pac4€rhl ¢ NCIIOJIB30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBAY, «MOJIIPHAs Maccay, «IIOCTOSTHHAsE ABOragpo».
3akoH ABoraapo. MomspHblil 00bEM ra3o00pa3Hbix BemecTB. OTHOCUTENbHAS MIOTHOCTH OJJHOTO Ta3a Mo APYTroMy.
KpatHbie eqMHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KMJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.
Pacuérsl ¢ ncronp30BaHNEM HOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBII 00BEM ra3oBy, «IOCTOSIHHAS ABOTaapO».
Pacuérsl ¢ ncronp30BaHNEM MOHATHI «KOJMUYECTBO BEIIECTBA», «MOJISIPHAS MAacCay, «MOJISIPHBIN 00BEM ra3oB», «IHCI0 ABOTAIPO».
I'mapocdepa. KpyroBopot Boabl B ipupojie. Pu3nueckue 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHICTBHE C OKCHIaMHU.
OcHoBanusl, ux coctaB. PacTBOpUMOCTb OCHOBaHUM B Boze. VI3MEHEHHME OKpacKM HMHIMKATOPOB B IenouHou cpene. Ilpencrasurenn
LIEJI0YEH: THIPOKCHUIBI HATPUS, KaJIUS U KaJbLUs.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PacTtBopenume. I'mapatel. MaccoBast fosisi pacTBOPEHHOTO BellecTBa. PacuéTsl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM MTOHATHSI «MAacCOBast 1OJI1 PACTBOPEHHOTO BELIECTBAY.
JleMoOHCTpaLuu
* OmnpeneneHue conepkaHus KUCIOPOAa B BO3LYXE.
* [lomyueHue KuCIOpPOJA Pa3I0KEHNEM IIEPMaHraHaTa Kajuus U MEpOKCUAA
BOZIOpOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/1yXa 1 BOJBI.
* Pacno3HaBaHue KUCI0poJa.
* TopeHue maruus, xkenesa, yris, cepbl 1 ocdopa B KUCIOPOIE.
* Komekuust oKCuaoB.
* Tlomydenue, coOupaHue U pacro3HaBaHHE BOJIOPOJA.
* T'openue Bogopona.
* BsaumogaeiictBue Bogopoaa ¢ okcuaom meaun(ll).
e  Komnekuus MUHEpAIBbHBIX KUACIOT.
* IlpaBuiio pa30aBieHUs CEpOIl KUCIOTHI.
*  Komnekuus comnen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.

° HGKOTOpBIe MCETaJIbl, HCMCTAJIJIBI U COCIMHCHHNA KOJIMYCCTBOM BC€IICCTBA B 1 MoIIB.



* Moaenb MOJIAPHOTO 00bEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHble ONBITHI
12.  TlomyrHeHHe U3BECTKOBOM BOJbI IIPH MPOIYCKAHUH YIIIEKUCIIONO Tasa.
13. Tlonyuenue BogOpOaa B3aMMOJENCTBHEM IIMHKA M COISHON KHUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHenue OKpacKu MHAUKATOPOB B LIEIOYHOM CPEJIE.
16. OsnaxkomiieHue ¢ mpenapaTramu JOMAIIHENW WM MIKOJILHON aNTeYKH — pPacTBOPaMH IEPOKCHIA BOIOPOJA, CIIMPTOBOW HACTOWKH MOAA W
HAIIaTBIPHOTO CIMPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOupanue U paco3HaBaHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUe M PACIIO3HABAHUE BOJOPOJIA.
5. TIpurorosieHne pacTBOPOB COJIEH C UX 3aJaHHON MAacCOBOM J0JIEM.

OcHOBHBIE KJIACCHI HEOPraHUYeCKHX coeAnHeHnii O0o01IeHne cBeleHni 00 oKkcuaax, UX KIacCU(pUKaIMU, Ha3BaHUAX U

coiicTBax. CriocoObl MOTy4YeHHs OKCHJIOB.

OcHoBaHus, UX Kiaccuukanus, Ha3BaHUs U CBOMcTBa. B3aumozeiicTBue ¢ KUCI0TaMM, KUCIOTHBIMM OKCHJIAMH U COJSIMH. PaznoxeHue
HEpacTBOPUMBIX OCHOBaHUN. CrIOCOOBI OTY4YEeHUsI OCHOBAHUH.

Kucnotel, ux knaccudukanus W Ha3zBaHus. OOIMEe XUMHYECKHE CBOWCTBAa KHUCIOT. B3aumMonelcTBue KHCIOT € MeTalslaMu.
DNEKTPOXUMHUYECKUN Psiji HallpsDKEHUH MeTallioB. B3anmoaeiicTBie KUCIIOT ¢ OKCUaMH METaJIOB.
B3anMopneincTere KUCIIOT C OCHOBAHUSIMYU — PEeaKlMs HeUTpanu3auuy. B3anMoaencTBre KUCIOT C - COJISIMH. ITonyuenune
OECKHUCIOPOAHBIX
Y KHACJIOPOJCOIEPKALINX KUCIIOT.

Coun, ux kiaccudukanus U cBoicTBa. B3aumoseiictBue coneii ¢ MetaiaMu, 0cOOEHHOCTH 3THX peakiuil. Bzanmoneiictue coeii ¢
COJISIMHU.

I'eneTnyeckue psapl MeTaJlIa U HeMeTala. [ eHeTrnueckas CBA3b MEXKy KJlacCaMU HEOPTaHUYECKUX BEILECTB.
JlaGopaTopHbIe ONBITHI
17. BzaumoneiicTBue okcuia Kaablys ¢ BOJIOM.
18. TTomyTHEHME N3BECTKOBOM BOJIBI.

19. Peaknus HeliTpanuzanum.



20. Tonyuenue ruapokcua meau (1) u ero B3anmoseiicTBUE ¢ KMCIOTOM.
21. Paznoxenne ruapokcuna meau (1) npu narpesanum.

22. B3zaumojelicTBHE KUCIOT C METAIJIAMHU.

23. B3aumojelcTBHE KUCIOT C COSMHU.

24. O3HaKOMIICHHE C KOJUIEKIUEH COJIeH.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xenesom.

26. B3aumoeiicTBIe coieli ¢ COSIMH.

27. Tenernyeckas cBA3b HA IPHUMEPE COCAUHEHHUI MEIH.

IpakTuyeckue paGoThl

6. Pemenue >KCIepUMEHTATBHBIX 3a/1a4.

IHepuonnuecknii 3axon u [lepuoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallIbl, TajlOreHbl, MHEpTHbIE (OJIarOpoaHbIE)

ra3sl. AMdoTepHOCTb. AM(DOTEPHBIE OKCUABI U THAPOKCUABL. KoMIUIeKCHBIE COMH.

Otxpeitue JI. M. Menneneesbim lleproanueckoro 3akoHa u coznanue uM [lepruoandeckoi CUCTEMbI XMMHYECKUX 2JIEMEHTOB.

AToMBbl Kak (popma CyIIeCTBOBaHUS XHMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUH aTOMOB. JlOKa3aTelbCTBa CIOKHOCTU
cTpoeHus aromoB. OnbIThl Pezepdopaa. [InanerapHas Mozenb CTpoeHUs aToMa.

CocTtaB aTOMHBIX Sep: NPOTOHBI, HEUTPOHbl. OTHOCUTENbHAas aToMHas Macca. B3auMOCBSI3b MOHATUH «TIPOTOH», «HEUTPOHY,
«OTHOCUTEJIbHAsI aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX YPOBHEW aToMOB XMMHUYECKHX 371eMeHTOB NeNe 1-20. Ilonstue o 3aBeplieHHOM
JJIEKTPOHHOM YpPOBHE.

Wzotonel. ®usnveckuid cmpicn cuMmBoiuku [lepuoanyeckoit cuctembl. CoBpemeHHas QopmynupoBka Ilepuoguueckoro 3akoHa.
W3MeHeHHst CBOMCTB AJIEMEHTOB B NEPHOAX U IPyIax, Kak QyHKIHs CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTHKa JJIEMEHTA-MeTalla ¥ 3JIEMEHTAa-HEMETAlJIa 110 UX MOJI0KEHUI0 B [leprnonnueckoii cucreMe XuMudeckux anemeHToB /1. 1.
Menieneesa.
JdemoHcTpauuu

* Pa3znuunbie hopMbl TAOIHIL IEPUOTUIECKOIN CUCTEMBI.



* Mopenuposanue nocrpoenus Ilepuonnueckon cucrems! J[. . Menneneesa.
® MOI[CHI/I aTOMOB XMMHYECCKHUX JJICMCHTOB.
* Mopenu aTOMOB 371€eMeHTOB 1—3-r0 nepruoIoB
JlaGopaTopHbie ONbITHI.
28. Tlonyuenue aM(pOTEPHOrO M'UAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

XumMuuyeckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

HonHnas xuMudeckas cBs3b. MloHbl, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTalioB. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U JJIs1 OMHAPHBIX
coenquHeHni. OHHbIE KpUCTAINIMYECKHE PEIIETKU U (PU3MUECKHUE CBOWCTBA BEILECTB C ATUM TUIIOM pewéTok. [lonstue o popMynbHON equHmLe
BEIIECTBA.

KoBanenTtHast xumuueckasi CBsI3b. ODJEKTPOHHbIE M CTPYKTypHble (Qopmyibl. KoBanmeHTHas HenossipHast cBsizb. CxeMmbl 0oOpa3oBaHUs
KOBQJICHTHOHM CBSI3U I OMHAPHBIX COCTUHEHUN. MOJIEKYIISIPHBIE ¥ aTOMHBIE KPUCTAJIUTMYECKUE PEIIETKH, M CBOMCTBA BEIIECTB C STUM THUIIOM
pELIETOK.

DIEeKTpOOTpULIATENbHOCTb. Psill anekTpooTpuuarensHocTd. KoBaneHTHas moiisipHas xumuyeckast cBsi3b. Jumonb. Cxembl oOpa3oBaHus
KOBQJICHTHOM TMOJIAPHOHN CBSA3M Uil OMHApHBIX COeAMHEHHH. MONEKyIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOWCTBA BELIECTB C 3TUM
TUIIOM PEILETOK.

Mertannuueckass XMMHUYECKasl CBsI3b U MeTaJUIMUecKas Kpucrajuinyeckas pemérka. CBONCTBA BELIECTB C 3TUM TUIOM peméTrok. Enunas
IIPUPOJA XUMUYECKUX CBSI3EH.

Crenenb okucnenus. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTH. [IpaBuiia pacuéra creneHeil okucieHus no GopMysiaM XUMHUYECKUX
COCIMHEHUM.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OmpeleneHue CTeNeHe OKHCIeHMs JUIsl 3JIEMEHTOB, OOpa3yroIlMX BEIIECTBa Pa3HbIX
KjgaccoB. Peakuuu MOHHOrO oOMEHa M OKHUCIHUTENIbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHHe. CocTaBeHUE YpaBHEHHH OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIUii METOJJOM 3JIEKTPOHHOT 0 OanaHca.

JdemMoHcTpanuu

* Buneo ¢parments! u cnaiiapl «MloHHas XUMHUYECKas CBSI3b ».
e Kostekuus BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.
* Mogenu MOHHBIX KPUCTANIMYECKHUX PEIIETOK.

* BuneodpparmenTs! u cnaiipl «KoBaleHTHAIXUMHUYECKasi CBA3bY.



Komtekuust BelecTB MOJEKYJIIPHOTO U @aTOMHOI'O CTPOEHHUSL.

Monenn MONEeKyISpHBIX U QTOMHBIX KPUCTAINIMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiiibl «MeTamanuecKass XMMUUECKas CBSI3b.
Komnekuust «MeTtasuibl U CIijIaBbD».

B3anMoeiicTBre IIUHKA ¢ CEPOM, COISHON KUCITOTOM, Ximopuaom mMeau (I1).
['openune maruus.

BzaumoneicTBre XJIOPHOW U CEPOBOJIOPOTHON BOIBI.

JlabopaTropHbie ONBITHI

29 H3roroBieHue MOACIH, I/IJ'IJ'IIOCTpI/IPYIOH_[eﬁ CBOMCTBA METAJNIMYSCKOM CBSI3U



MynununanbHas OroJKeTHas 0011eo0pa3oBaTebHas OpraHu3anusl bolblIeKaHAAMHCKAas  CPEenHss IIKOJa
MYHUIIUIIATIBHOTO 00pa3zoBanus « CTapoMallHCKHIA pailoH » YJIbsHOBCKOW 00JacTH

PACCMOTPEHO COI'ZTACOBAHO YTBEPXAIO
Ha 3aceganun MO 3amectuTens gupekropa no YBP Hupexktop MBOO bonsmekanganunckas CII
YUHTEIIEH E€CTECTBEHHOI'O LMKJIA
[llepcthesa I'.N. Aunexcannna JI.A.
[Iporokos Ne 1
0129.08.2023r. ot 30.08.2023r. [Tpuka3 Ne63 ot 30.08.2023r.

Pabouas nporpamma

HanmenoBanue kypca: Xumus

Kiacc: 9

YpoBeHb 00111ero 00pa3oBaHUs: OCHOBHAS IIIKOJIA

VYuurens 1 kateropun: 'oHuapoBa CBersiaHa BuKTOpoBHa

Cpox peanuzanuu nporpammsbl: 2023-2024 yueOHBIHM 101

KomnuecTBo yacoB 1o yueOHOMY IjIaHy: Bcero 68 yacoB B roj; B HEAEIIO 2 daca

[ImanupoBaHKe COCTAaBICHO HA OCHOBE aBTOPCKOM y4eOHOM porpaMmbl Kypca xumuu Jijist 8-11 kiaccos
obmeobpaszoBarenbHbIX yupexkaenuit . Astop :['abpuensu O.C.,Mocksa «Jlpoda» 2018r.

VYuebnuk: Xumus, 9 knacc; aBrop O.C.I"abpuensn; Mocka «/Ipoda» 2020r.

Pabouyro mporpamMmmy cocraBuia I'onuapoBa Cgersiana BuktopoBHa




ITosicHuTeIbHAS 3aIMCKA
Pabouas mporpamMma mo XMMHHU MOCTPOEHA HAa OCHOBE (DYHIaMEHTAIBHOIO siipa COAEP>KaHUS OCHOBHOTO 00Iero odpa3oBaHus, TpeOOBaHUN K

pe3ysbTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO 00Iero obpa3zoBaHusi, TpeOOBaHUIl K CTPYKTYpe OCHOBHOI
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O OOMIET0 00pa3oBaHusl, MPOMUCAHHBIX B DenepanbHOM ToCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
OCHOBHOTO 00111eT0 00pa3zoBaHus, a Takke KoHIenmum 1yX0BHO-HPAaBCTBEHHOT'O Pa3BUTHS M BOCIIUTAHUS TpakaanuHa Poccum.

[IpennogaBanue yueOHOTo Kypca «XMMHUU» B OCHOBHOM IIKOJIE OCYILIECTBISETCS B COOTBETCTBUHM C OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH U
WHCTPYKTUBHO METOJAMYECKUMU MaTepUaIaMu:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa30BaTENbHBIA  CTAHAAPT OCHOBHOIO OOIIEr0 00pa3oBaHMs, YTBEPKICHHBIHN [IPUKa30M
Munobpnayku Poccuum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUUM U BBEICHUHM B JeiicTBUE (eneparbHOro ToCyJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa OCHOBHOTO 00111ero 00pa3zoBaHus» (B pel. npukasza Munoopuayku Poccuu ot 29.12.2014 Nel1644)

v' Xumus. Pa6oune nporpammel. IIpeamernas aunus yueOuukos O. C. TaOpuensua, U. T'. Octpoymona, C. A. CnaakoBa. 8—9 Kiacchl:
yaeOHoe rocodue ist obmeoopazoBarenbHbix opranuzaiuii / O. C. N'abpuensn, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

v" B cootBerctBun ¢ OOIT OO0 MBOO Bonsmekannanuuckas CILILI

[Iporpamma npegycMaTprBaeT UCIOIb30BaHue UPPoBOH JabopaTopu.B 9 knacce npemycmoTpeHo BeimosHeHue 10 mabopaTopHBIX padoT.



Hean kypca:

Dopmuposanue y yaamuxcs HEJIOCTHONU €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

Pazéumue TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYalbHBIX M TBOPYECKMX CIIOCOOHOCTEH y4alIMXCs B MPOILECCE HU3YUCHHS
XUMHYECKOW Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4yHO - TEXHUYECKUH Mporpecc; (GpopMHpoBaHHE Ba)KHEUIIMX JIOTHYECKUX ONepanuit

MBILICHHS (aHAJU3, CUHTE3, 0000IIeHNE, KOHKPETHU3alusl, CPAaBHEHHUE U JIp.) B IpOIecce MO3HAHUS CUCTEMBbl BRKHEHIINX MOHATHN, 3aKOHOB U
TEOpUH O COCTaBE, CTPOCHUH, CBOMCTBAX U NPUMEHEHUU XUMUYECKUX BEILIECTB.

Bocnumanue yO6exIEHHOCTH B TOM, YTO MPHUMEHEHHE TMOJYYCHHBIX 3HAHUM U YMEHHH IO XUMHH SBISETCS OOBEKTHUBHOU
HE0OXOIMMOCTBIO 17151 6e301acHO paboTHI C BEIIECTBAMHU M MaTepHallaMy B OBITY U Ha MPOU3BOJICTBE.

Ilpoexmuposanue u peanuzayus BBHITYCKHHKAMU OCHOBHOW LIKOJBI JIMYHOW 00pa30BaTEIbHOW TPAGKTOPHH: BBHIOOpP MPOQHIII
00y4YeHHs B CTapIEH IIKOJIE I TPO(PECCHOHATBHOTO 00pa30BaTEIBHOTO YUPEKICHUS.

® Osnadenue Kiiouesvimu KomnemeHuuamu . y‘le6H0'H03HaBaTeJ'IBHI>IMI/I, I/IHCI)OpMaI_II/IOHHBIMI/I, OCHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKAaTHBHBIMHU.

I[J'I}I JOCTYDKEHHMS 3TUX LIEIEH B KypC€ XUMHUHU Ha CTYIICHH OCHOBHOTO O6IH6FO O6pa30BaHI/I$I peIIaroTCA CIIEAYIOMNE 3a1auu:

v (bOpMPIpyTOTCSI 3HaHHUS OCHOB XHMHYECKOH HAayYKH — OCHOBHBIX q)aKTOB, HOHHTHﬁ, XUMHUYCCKHUX 3aKOHOB H TeoprI, BBIPAKCHHBIX
MMoCpCACTBOM XUMUYICCKOTO A3bIKA,

v Pa3BUBAOTCA YMCHU Ha6J'IIO,I[aTL 1 OOBICHSAIOT XMMUYECKHUE SABJICHUS, IPOUCXOAAIINE B IPUPOAC, na6opaT0pHHx YCIOBUAX, B 6I>ITy u
Ha IpOU3BOJCTBEC,

v\ IpHOOPETAIOTCS CHElMANbHbIE YMEHHS W HAaBBIKA 1O 0€30MacHOMY OOpAIIEHHI0 ¢ XUMHYECKHMH BEIIECTBAMH, MaTepuajiaMHu |
IpPOLECCaMU;

V' (popMHpyeTCs T'yMaHMCTHYECKOE OTHOLIEHME K XHMMHM KaK HPOU3BOIAMTENLHON cuile OOINECTBA, C IOMONILK KOTOPOM pEIlaroTcs
rI100aNbHbIe TPOOIEMBI YeJIOBEUECTBA;

OCYHICCTBJIACTCA UHTCIpAllUA XUMHYSCKOMN KapTUHBI MHpPa B CANHYIO HAYUYHYIO KapTUHY.

CoaepixaHue nmporpamMmbl
Xumus 9 kiacc



(68 yacoB, 2 yaca B HeJ1eJII0)
IToBTOpeHue 1 0000IeHNEe CBeleHUI 0 Kypcy 8 kiacca

bunapnsie coequnenus. Okcuabl coneodpasyrolue u Hecoseodpasytomue. ['uapokcuipl: ocHoBaHusl, aM(poTepHble, KucnoThl. CpeaHue,
KHCJIbI€, OCHOBHBIE COJIU.

O06o0mIeHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMIHUECKUX Peaklnil IO pa3IuYHbIM OCHOBAHHSIM: COCTaBY U YUCITY
pearupyromux 1 00pa3yIoHXcs BEUIECTB, TEIIIOBOMY 3((eKTy, HanpaBIeHUIO, U3MEHEHHUIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00pa3yIOIINX
pearupyrolue BemecTna, ¢ase, HCIoIb30BaHUIO KaTalIn3aTopa.

[ToHsITHE O CKOPOCTH XUMHUECKOHN peakinu. PakTOphl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIU: TPUPO/Ia pearupyroIiX BEIIeCTB,
UX KOHLIEHTpALUs, TeMIepaTypa, IJI01aAb CONPUKOCHOBEHUS, HATMUKE KaTtaau3aTopa. Katanus.

JlemoHCcTpanumn
* (O3HaKOMJIEHHE C KOJUIEKIUSIMU METAJUIOB U HEMETAJUIOB.
* (O3HaKOMIJIEHHE C KOJUIEKIUSAMHU OKCHJIOB, KUCJIOT U COJIEH.
* 3aBHUCHUMOCTb CKOPOCTU XMMHUUYECKOM peakluu OT IPUPO/Ibl pEarupyrolirX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOM peaklUy OT KOHLIEHTPALUU pearupyoniix BEIeCTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOH peakluu OT IIouaiu
COIIPUKOCHOBEHUS pearupyroux BemecTB («KUTISIIUHI CI0i»).
* 3aBHCHUMOCTb CKOPOCTH XMMHUUYECKOH peakluu OT TEMIEPATyphbl pearupyroinux BeIecTsB.
JlabopaTopHBbIe ONBITHI
BzaumopeiicTBrue aMMHuaka v XJa0poBOIOPOA.
Peakuus HelTpanuzanuu.
Habmonenue TemnoBoro 3 dexra peakiuy HeUTpanu3au.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom meau (II).

PaznoxeHre mepoKcua BOAOPOIa C IOMOIIBIO KaTaaa3sl KapTodes

o0k owhE

3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKIK OT MPUPObl PEarupyronIiX BEUIECTB Ha IPUMepe B3aUMOAECHCTBUS pacCTBOPOB THOCY Ib(aTa
HATpUs U XJIopuaa 6apusi, THOCYIb(aTa HATPHS U COISTHON KHCIIOTBI.

7. 3aBUCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT MPHPO/IBI METAILIOB IIPH X B3aUMOJIENCTBUM C COJITHON KUCIIOTOM.

8. 3aBMCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPOBI KUCIIOT IIPH B3aMMOJIEHCTBHH UX C HKEIE30M.

9. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT TEMIIEPATYPHL.



10. 3aBuCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALHH.
11. 3aBucHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT IUIOIIA/IM CONPUKOCHOBEHHS PEArMPYIONIHMX BEILECTB.

12.  3aBMCHMMOCTH CKOPOCTH XUMUYECKON PEAKIIMH OT KATAIU3aTOPa.
XuMHYeCKHE PeaKIHH B PACTBOPAX JJIEKTPOJIUTOB

[TonsiTrie 00 AJIEKTPOTUTHUECKON AUCCOIMALMU. DIEKTPOIUTHI U HEDNEKTPOIUTHI. MeXaHU3M JUCCOLMALIUN AJIEKTPOIUTOB C Pa3InYHbIM
xapakTepoM cBsi3u. CTeNeHb IEKTPOIUTHUECKOM nucconanuu. CHIIbHBIC U CIa0bIe SJIEKTPOJIUTHI.
OCHOBHBIE TTOJIOKEHUS TCOpHUUn BJIGKTPOJII/ITI/I‘ICCKOI;'I Jucconyanuu. KJIaCCI/I(l)I/IKaIII/ISI WOHOB M WX CBOICTBA. KI/ICJIOTLI, OCHOBaHHA U COJIN
KaK 3JICKTPOJIMTEI. Hx KJIaCCI/I(bI/IKaIII/IFI n gucconuanys.
O6HII/I€ XUMHYECKHE CBOMCTBA KHCJIOT: N3MCHCHHE OKpaCKUM HHIWKATOPOB, BSaHMOHCﬁCTBHe C MCTaJlllaMH, OKCHUJAMH U TUAPOKCHUIAMU
METAJIJIOB U COJIIMU. MOJIEKyJIIpHbIE U HOHHBIE (IIOJIHBIE U COKPALEHHBIE) YPABHEHUSI pEaKLIUi.
XUMHUYECKUH CMBICII COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS IPOTEKAHUS PEAKLIMI MEXy SJIEKTPOJIMTAMU 10 KOHUA. Pl aKTHBHOCTH METAJIJIOB.
OO01mure XuMUYecKre CBOIMCTBA IIeNIoueii: B3aMMOICHCTBUE ¢ KUCIOTaMU, OKCUIaMU HEMETAJUIOB, coyisiMu. O0IIMe XUMUYECKHe CBOMCTBA
HEpPacTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBHE C KUCIOTAMHU, Pa3JI0KEHHE MIPU HAIrPEBaHUH.
OO0mue XMMUYECKHE CBOMCTBA CPEIHUX COJNIEH: B3aUMOJICHCTBHE C KHCIOTaMH, IIeJIoYaMH, COMSIMH M MeTallamMH. B3aumopeiicTBue
KHUCJIBIX COJIEH CO IIEIIOYaAMH.
[Iuaponus, kak 0OOMEHHOE B3aMMOJICHCTBUE COJieH ¢ BOAOWU. ['MapONn3 cOiM CHIIBHOTO OCHOBaHUS M ciaboi kuciaoTel. ['maponus comm
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.
CBolicTBa KHUCJIOT, OCHOBaHUI, OKCHIOB U COJIEH B CBETE TEOPUH AIEKTPOIUTUUECKON TUCCOLUALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuui.
Jdemoncrpauuu.
* lcnpiTaHue BEMIECTB U UX PACTBOPOB HA AJICKTPOIIPOBOIHOCTb.
*  3aBUCHMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIEHTPALIUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TTOJIE.
* Omnpenenenue xapakTepa Cpeibl B pacTBOpaxX COJEH.
JlabopaTopHble ONBITHI.
13. Mucconmnanms cnabbIX 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL



14. smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IMYHBIMU KHCIOTAMHU.

16. Tlonyuennme ruppoxcuna meau (11).1 ero B3auMoaelicTBUE C PA3IMYHBIMHE KUCIOTAMHU.
17. BzaumopeiicTBue cuabHBIX KUCIOT ¢ okcugom meau (11).

18-20. B3zanmopencTBIE KHCIOT C METAJUIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHue CTyqHs KPEMHUEBOM KMCIIOTBL.

23. KauecTBeHHas peakis Ha XJIOPUJL - MK CYJIb(aT-nOHbI

24. 3MeHeHne OKpacKy MHAMKATOPOB B LIEIOYHON Cpeje.

25. B3auMoeliCTBHE MIEN0UEH ¢ YIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUSL.

27. Tonyuenue ruapokcuna meau (11) u ero pasnoxenue.

28. BzaumoelicTBrEe KapOOHATOB C KUCIOTAMH.

29. Tlonyuenue ruapoxcua xenesa(lll).

30. BzaumoseiicTue xenesa ¢ pactBopoM cyabgara meau (11)

IIpakTHyeckue padoThl

1. CaoiicTBa KUCIIOT, OCHOBAHUM, OKCUJIOB U COJIEH B CBETE TEOPUH DJIEKTPOJIUTUYECKOM JUCCOLMAIINKE ¥ OKHCIUTENLHO -
BOCCTaHOBUTEIIbHBIX PEaKIHi

HeMmeTajibl 1 HX cOeTUHEHUA

CTpOCHI/IC dTOMOB HCEMCTAJJIOB U HUX ITOJIOXKCHUC B Hepﬂonnqecxoﬁ cucreme. Psn QJICKTPOOTPUHATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘leCKI/Ie peI_HéTKI/I
HCMCTAJIJIOB — TIPOCTLIX BCIICCTB. AJ'IJ'IOTpOHI/IH u eé IMPUYIUHBL. du3nyeckue CBONCTBa HEMETAJIIIOB. O6IJ_II/IG XHUMHYECKHE CBOMCTBA HEMETAIIOB:
OKHCIIUTCIBHBIC 1 BOCCTAHOBUTCIILHBIC.

raJ'IOFCHLI, CTPOCHUC HUX ATOMOB U MOJICKYII. duznuecknue U XUMHUYECKHE CBOMCTBA rajlOT€HOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
TaJIOTCHOB B 3aBHCHUMOCTH OT HX IIOJOKCHUS B HepnonnquKoi/'I CHCTEME. HaXO)K,ZIeHI/Ie raJIorcHOB B IPUPOJAC M UX IIOJTYUCHHC. 3HaueHNE U
IMPUMCHCHHUEC I'aJIOTCHOB.

FEU'IOFGHOBO}IOPO)ILI N COOTBCTCTBYIOIIMC UM KHCIOTBL: ITIJIaBUKOBas, COJIAHAsA, 6p0M030)10p021Ha${, noa0BOAOPOaAHAA. I'amorenumgml.
KauecTBeHnble PC€aKu Ha raJIor€Hu/1-uOHBI. HpI/IMeHeHI/Ie COC}II/IHGHI/II\/'I rajoreHoB U UX OMOJIornyecKas POJIb.



OO6mas xapakrepuctrka 1eMeHToB VIA-rpynnsl. Cepa B pupoje U €€ noiaydeHue. AJIOTpOIIHbIe MOAU(DUKALIMU CePbl U UX CBOMCTBA.
XUMHUECKUE CBOICTBA Cephl U €€ IPUMEHEHHUE.

CepoBOIOpOI: CTPOCHHE MOJIEKYJIbl, (U3MUECKHE W XMMHYECKHE CBOMCTBA, IMoJlyueHHe M 3HadyeHue. CepoBOJOpOJHAsl KHUCIIOTA.
Cynbuasl u ux 3Hadenue. JIroMUHOPOPHI.

Oxcup cepsl (1V), cepaucras kucnora, cynbhutsl. KauecTBeHHas: peakuus Ha CyIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdarel. Kpucramnorunparel. KauecTBeHHas peakuus Ha Cylb(haT-HoH.

CepHasi KHCTIOTa - CHJIBHBIH »1eKTposuT. CBoicTBa pa30aBICHHONW CEPHOM KHUCIOTHI, KaK THIWYHOW KHUCJIOTHI: B3aMMOJICHCTBHE C
MeTaJllaMl, OCHOBHBIMH M aM(OTEpPHBIMH OKCHJIAaMH, OCHOBaHMSIMU U aM(OTEpHBIMH THUAPOKCHIAMHM, colsiMU. KauecTBeHHas peakuus Ha
cynb(haT-uoH.

OOwmast xapakrepuctuka 3aeMeHToB VA-rpynnbl. A30T, CTpoeHHE aroMa U MOJeKynbl. Pu3znyeckue M XUMHUYECKUE CBOMCTBA U
IpUMEHEeHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKas POJlb.

AMMMaK, CTpOEHHE MOJIEKYNbl M (U3MYEeCKHe CBOWCTBA. AMMMayHas BOJA, HAIIATBIPHBIM CHMPT, TUapar aMmMmuaka. JloHopHO -
aKIENTOPHBI MeXaHW3M O0pa3oBaHMs KaTHOHA aMMOHHs. BoccraHOBHTENbHBIE CBoiicTBa ammuaka. Colu aMMOHHMS W HMX TNPUMEHEHHE.
KauecTBenHas peakuyst Ha KaTHOH aMMOHMSL.

Oxkcuapl a3ora: HecosjeoOpas3yrolue W KHUCIOTHbIE. A30THCTas KHUCIOTa M HUTPUTHL. A30THas KHCIOTa, €€ IMOJy4eHHe U CBOICTBa.
Hurpartsr.

®docdop, ctpoerne atoma U atorponus. Pochuasl. Pochun. Oxeun gocdopa(V) u oprodocdopnas kuciora. Pocdatsl. PochopHbie
ynoOpenus. THCeKTUIUIBL.

OO0w1ast xapakTepucTHKa 371eMeHToB [V A-rpymnmnbl: 0cOOEHHOCTH CTPOCHHUSI aTOMOB, IMPOCTHIX BEIIECTB U COEAMHEHUH B 3aBUCUMOCTH OT
NOJI0XKeHUs 311eMeHTOB B Ilepuonuueckoil cucreme. Yriepoa. AmioTponHble MOIUGHUKAMK: aIMa3, rpadut. AMOp¢HBINA yriaepos U ero copra:
caka, aKTUBMPOBAHHBIN Yrojb. AncopOrus. XuMuueckue cBoicTBa yriaepoaa. Kokcoxumuueckoe npou3BoACTBO U €ro npoaykius. Kapouasr.

Oxkcua yraepona(ll): crpoenne Monexyinbl, nmoiaydenue u ero cBoiictBa. Okcun yriaepona(lV): crpoeHre MoneKynbl, TOJYYeHHE U €0
cBoiicTBa. YronbHas kucinoTta. Coiau yroiabHOW KHCIOThI: KapOOHAThI U ruAipokapOoHaThl. TexHuueckas U muiienas coja.

Heoprannueckue u opraHnueckre BellecTBa. YTIIEBOAOPObl. XUMHUYECKOE CTPOEHUE OPraHMYECKHUX BEIIECTB, KaK MOPSA0K COCTUHEHHS
aTOMOB B MOJIEKYJIE IO BAJIECHTHOCTH.

Meran, 3TaH, Kak NIpPEIENIbHbIE YIJIIEBOJOPOAbl. DTUJIEH M alEeTWIEH, KaK HENpeAeibHble (HEHACBIILEHHBIE) YIIEeBOAOPOAbl. ['opeHue
yriaeBo1opoAoB. KauecTBEHHbIE pEaKIIMK Ha HENPEAEIIbHBIE COEAUHEHHUS.

OTUIIOBBIN CIIUPT, €ro MOJyuYeHUe, IpUMEHEeHne U Gusnonorundeckoe aeiicreue. TpéxaromMublil cnupT rmnepuH. KadecTBeHHast peakuus
Ha MHOT'OATOMHBIE CIIUPTHL. YKCYCHAs - IPEICTaBUTEINb KJlacca KapOOHOBBIX KHCIIOT.



Kpemunii, ctpoenue ero atoma u cBoiicta. Kpemuuii B nmpupoje. Cunmunuasl u cunad. Oxeun kpemaus(1Y). Kpemuueas kuciora u eé
COJIN.
[TpousBoacTBO cTekia U eMeHTa. [IpoayKius CHIMKaTHON IPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, Gpapdop, dhasHc.
OnTryeckoe BOJIOKHO.
Hewmeranner B npupone. ®@pakiuonHasi MEeperoHka >KUAKOTO BO3AyXa KaK CIIOCO0 MOJYYEHHUs KUCIOpoja, a3oTa, aproHa. [lomyuenue
docdopa, kpeMHUs, XJI0pa, HoAa. DIEKTPOIU3 PACTBOPOB.
[Tony4yeHue cepHO KUCIIOTHI: CHIPBE, XUMH3M, TEXHOJIOTHUECKAs CXeMa, METO/I KUIISAIIETO CIIOs, PUHIIUIIBI TEIUI000MEHA, IPOTUBOTOKA U
uupkyssiuu. Oneym. IIpou3BoACcTBO aMMHaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHCcTpannn
e Koekuus HeMeTallIoB.
e Mogenu KpUCTAIIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOpP U MPHUHIIMIIBI €70 PAOOTHI.
e [opeHHE HEMETAIJIOB - MPOCTHIX BELIECTB: cephbl, (hocopa, IPeBECHOTO YIIIsl.
e  OOpa3mpl raJIOreHOB - MPOCTHIX BEIIECTB.
e BsaumozeiicTBHE raJIor€HOB C METaJUIaMHU.
e BritecHenue xiaopa 6poMoM WM 0/ U3 PACTBOPOB UX COJIEH
e Kosneknuust npupoaHBIX COEUHEHNN XJI0pa.
e BsaumozeiicTBHE cepbl C METAJUIAMH.
e ['opeHnue cepsl B KUCIOpOIE
e Komnekuust cynbGUIHBIX PY/I.
e KauyecTBeHHas peaklus Ha CylIbPUA-HOH
e (OOecuBeynBaHME OKPAIICHHBIX TKAHEH U IBETOB CEPHUCTHIM Ta30M.
e Bs3anMopeicTBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.
e OOyriauBaHHE OPTAHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
e Jluarpamma «CocTaB BO3ayXay.
e BuneodparmenTs! u ciaiiasl «IITuubu 6a3apei».
e [lonyuenue, cobupanue u pacrno3HaBaHHE aMMHUAKa.
e PaznoxxeHue OuxpomaTa aMMOHHUSI.



e Bs3anMonencTere KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.

e ['opeHHe 4YepHOro Nopoxa

e Pazno)keHue HUTpaTa KaJlus U TOPEHHUE JPEBECHOTO YrobKa B HEM

e OOpasubl NpUPOIHBIX coeauHeHuit pocdopa.

e Topenue pochopa Ha BO3AyXe U B KHCIOPOJIE.

e [lonyuenue 6emnoro pocdopa u UCIBITAHHE €TO CBOWCTB

o Komneknus «O0Opa3isl IPUPOIHBIX COSTUHEHUHN YTIIepOIay

e [loptper H. /1. 3enunckoro. [loraouieHne akTHBUPOBaHHBIM YIIIEM pacTBOPEHHBIX BEIIECTB UJIU ra30B.
e VYCTpOICTBO MPOTUBOTIa3a.

e Mogenu MoJIeKysl METaHa, 3TaHa, 3TUJICHA U alleTHIICHA.

e BsaumogeiicTBue 3TuIeHa ¢ OPOMHOM BOJIOM U paCTBOPOM I€pMaHraHaTa Kajus.
e OOmue XMMUYECKHE CBOMCTBA KMCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

e KayecTBeHHas peaklus Ha MHOIOATOMHBIE CIIUPTBHI.

e Komnekuus «O0pa3ibl IPUPOAHBIX COEAUHEHUN KPEMHUS.

e Komnekuus crekia, KepaMUKH, [IEMEHTa U U3JEIUN U3 HUX.

e Komekuus npogyKIMK CUIMKATHONW IPOMBIIITIEHHOCTH.

e Buneodparments! u cnaiiabl «I[Ipon3BoCcTBO cTEKIIA U LIEMEHTaY.

e  Komnekuus «IIpupoHble COEAUHEHUS HEMETAILIOBY.

e BuneodparmMeHTsl 1 ciaiipl «PpakMOHHAS NEPErOHKA KUAKOTO BO31yXa»

e BuneodparmenTsl u ciaiiasl «[lomyueHne Bogopoa, KUCIOPOIa U TaJIOTE€HOB 3JIEKTPOIUTHUECKUM CITOCOOOM.
e Mojenu annaparoB AJs IPOU3BOJCTBA CEPHOM KHCIIOTHI.

e Moenn KUIIANIETO CII0S.

e Mogenb KOJOHHBI CHHTE3a aMMHUaKa.

e Buneodparments! u cnaiiabl «I[Ipon3BocTBO cEpHOM KHCTOTHI».

e Buneodparments! u ciaitasl «I[Ipon3BoacTBo aMMuaka.

e Komnekuusa «CpIpb€ 1715 OTyUEHUSI CEPHOM KUCIOTBD».

JlaGopaTopHbie ONBITHI



31. Pacno3naBaHue rajoreHua-MOHOB.

32. KauecTBEeHHBIE PEAKIMH HA CYIIb(AT-HOHBI.

33. KauecTBenHas peakius Ha KATHOH aMMOHHSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK 3JIEKTPOJINTA.
35. KauectBennsle peakiuu Ha Gocdar-HoH.

36. IonydyeHue U CBOMCTBA yrOIbHON KHCIOTEHL.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIponyckanue yriaeKUCIOro ra3a 4€pe3 pacTBOp CHIMKATA HATPUSL.
IpakTuyeckue paGoTsl

2. 3ydenne CBONCTB CONSHON KUCIIOTEL

3. H3yuenue CBONCTB CEPHOM KHCIIOTHL

4. TlonyyeHnre aMMuaka M M3y4eHHE €ro CBOMCTB.

5. [Tonyyenue yriaekucinoro raza u U3y4eHue ero CBOMCTB.
MeTajjibl M HX COCIUHEHUSHA

[Tonoxxenne MeramnoB B Ilepuoguueckoi cucteme xuMmudeckux 3yeMeHToB [[. 1. MenneneeBa, cTpoeHne MX aTOMOB M KPHUCTAJUIOB.
Mertannuueckasl CBSI3b M METAJUIMUECKas KpUCTaluimdeckas peméTrka. PU3ndecKue CBOMCTBA METAUIOB: JJIEKTPO- U TEIUIONPOBOJHOCTD,
OTpa’karolias CoCOOHOCTh, MIACTUYHOCTb. CIulaBbl YEPHBIE U LIBETHBIE.

Mertannel Kak BOCCTAaHOBHUTENU. DJIEKTPOXUMUYECKUI psl HalpsDKEHUHA. B3anMozaelcTBHEe METaIOB ¢ HEMETAJUIAMM, OKCHUAAMH, KHUCIOTaMH,
COJIAMH. AJIFOMUHOTEPMUS.

CtpoeHre aTOMOB W MPOCTHIX BEHIECTB IIEJTOYHBIX METAJUIOB. 3aBUCUMOCTh (U3MYECKUX W XUMHUYECKMX CBOMCTB IIEJIOYHBIX METaIOB OT
3apsAa0B siep Ux atoMoB. OKCHABI M THAPOKCUABI IIETOYHBIX METAJUIOB, UX MOJIyY€HUE, CBOMCTBA, MpUMeHeHHe. BakHelre con MmenouHbIxX
METaJIJIOB, X 3HAUYEHUE B )KMBOW U HEXXKMBOW MPUPOJIE U B )KU3HU YeJIOBEKA.

CrtpoeHrie aTOMOB U MPOCTHIX BEIIECTB IIEIOYHO3EMETbHBIX METAUIOB. 3aBUCUMOCTh (PU3NUECKUX U XUMHUECKUX CBOWCTB LIETOYHO3EMEIbHBIX
METAJIJIOB OT 3apsAf0B sAep MX aToMOB. OKCHABI U THIPOKCHJBI IIETOYHO3EMENBHBIX METAJNIOB, UX IOJyYEHUE, CBOMCTBA U IPHUMEHEHUE.
Baxxueiimme comau mENOYHO - 3eMEIbHBIX METAJUIOB, UX 3HaU€HHE B IPUPOJIE U )KU3HHU desoBeka. KapOoHaThl M ruipokapOOHAThI KaIbIHsL.
JXéctkocTh BOJBI: BpeMeHHass M mocTosiHHas. CrocoObl ycTpaHeHHs BpeMEHHOH jk€cTkocTu. CrocoObl yCTpaHEHUs! MOCTOSHHOM KECTKOCTH.



Honutel. CoenuHeHHUs alOMUHUA B Mpuponae. XHMHUECKHE CBoiicTBa amoMuHUsA. OCOOEHHOCTHM OKCHIAa U TUAPOKCHIA ATIOMHHHS Kak
aM(doTepHBIX coeTMHEHUH. BakHelre conu amroMuHus (XJIOpuI, cyabdar).
OcobeHHoCcTH CTpOCHHS aToMa jkeesa. JKene3o B nmpupoje. Baxueimue pynsl sxene3a. Oxcuasl U ruapokcusl xenesa(ll) u xenesa(lll). Comn
xeneza(ll) u xxenesa(lll). OGHapykeHHE HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHHUE COSTMHEHUN Kele3a.
Koppo3us xumudeckas U 3J1€KTpOXUMHUYECKasl. 3alIuTa METAIUIOB OT KOppOo3uu. MeTauibl B IpUpoe: B CBOOOHOM BHUJIE U B BUJE COCTUHEHUM.
[Tonsarue o metayurypruu. YépHas u 1BeTHas Metaiutyprus. [lupoMeramnyprus, ruipoMeTaJulyprus, JIeKTPOMETAIUTyprys. JJOMEHHBIN nipoLecc.
[TepepaboTka uyryHa B cTajgb. DJIEKTPOJIU3 PACILIABOB.
JlemoHcTpanun

* BsaumopaeilicTBue HaTpHsl, JIUTUS U KAIBLHS C BOJIOM.

* T'openue HaTpus, MarHus M *eje3a B KUCIOPOJE.

* Bcnblnika TEpPMUTHOM CMECH.

* B3saumoaeiicTBUE CMECU TOPOIIKOB CEPbI U KENe3a, [IMHKA U CEPBHI.

* BsaumopeiicTBUE aJIFOMUHHUS C KUCJIOTaMU, IIEJI0YAMH U BOJIOM.

* BsaumogaeiicTBue xeie3a U MEAH C XJIOPOM.

* BsaumopneiicTBre MeM C KOHLEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THOM KUCIIOTOM (pa30aBieHHONW U KOHLEHTPUPOBAHHOM).

* Okpacka MIaMeHH COEUHEHUSAMH IIEJIOYHBIX METAJIOB.

* Okpacka IaMeHH COEUHEHUAMH IIETOYHO3EMENIbHBIX METAILIIOB .

* Tamenue u3BecTy BOJOM.

* IlonyueHue xKECTKOMU BOABI B3AMMOACHCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOM BOLOM.

* VYcrpaHeHHe BpeMEHHOU KECTKOCTU KUTISTYCHHEM U JOOaBKOM COIBI.

* VYcTpaHeHHEe NOCTOSHHON )KECTKOCTH 100aBKOM COJIBI.

* VOHUTHI ¥ IPUHIIUII UX JEUCTBUS (BUICOPpPArMEHT).

*  Komtekuust npupoJHBIX COCTUHEHN ATTFOMUHMS.

*  BuneodparmenTs! u ciaiiapl «OKCHT ATFOMUHHS B €70 MO (DUKAITAN.

* [lomydyenue am(poTepHOro rUAPOKCHIA ATIFOMUHHUS U UCCIIEOBAHNE €TI0 CBOMCTB.

*  Komneknusa « XUMUYECKHE UCTOYHUKH TOKa.

* Pe3ynbTaThl IIUTEIBHOTO SKCIEPUMEHTA MO U3YYEHUIO KOPPO3UU CTAJIbHBIX U3/ICJIUI B 3aBUCUMOCTH OT YCJIOBUU MPOLIECCOB.

* Boccranosnenune mean u3 okcuaa meau(ll) somopomom.



* Bugaeodparmentsl u cnaiiibl «I [pou3BOACTBO UyTryHa U CTAIHY.
* Bugeodparments! u cnaiiapl «3aemus u3 yyryHa u cTanm.
* Bugaeodparments! u cnaiiibl « [pou3BOACTBO alTIOMUHUS.
JlaGopaTopHble ONBITHI
39.BsaumoseiicTaue xenesa ¢ pactBopoM cynbdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEMA.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMK HA KATHOHBI JKEJIE3a
IIpakTHyeckue padoTnl
6. Tlony4eHue KeCTKON BOJBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pelenue S5KCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby».
XuMHUS U OKpY KAKOLIas cpeaa

Crpoenue 3emiu: 1apo, MaHTHs, 3eMHast KOpa, UX XUMUYecKUui cocTaB. JIutocdepa u e€ xummuueckuii cocraB. Munepainsl. Pynpl.
Ocanounsle nopoasl. [Tone3nslie uckonaemble. XUMHUUECKUH COCTAB rUIpocdepbl. XMMUUYECKHI cOCTaB aTMOC(EPHI.
HcTouHnky XMMHUECKOT0 3arpsi3HEHHS OKpY Katolel cpepbl. [ 1o06anbHble 3K0J0rn4eckie npo0aeMbl YeI0BeUYecTBa: MapHUKOBBINA AP (DEKT,
KHUCJIOTHBIE JT0’KU, 030HOBBIE bIpbl. MexayHapoJHOE COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYKAOIIEN CPebl OT XUMUYECKOTO 3arpsiI3HEHUS.
«3enéHas XuMHs.
JleMoHCcTpaL U

*  BuneodparmenTs u cnaiipl «CTpoeHne 3eMiIH U €€ XUMUYECKUIH COCTaBy.

* Komnekus MUHEPAIOB U TOPHBIX MTOPOJI.

*  Komnekuus «Pyasl MeTamiosy.

*  BuzneodparmenTsl U ciaiipl «I'1o0anbHbIe SKOIOTHYECKHE MPOOIEMbl YETOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. U3yuenue rpanuTa.

O000menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.



IMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOro aneMenTa B [lepuonnyeckoii cucreme. CTpoeHUE BEIIECTBA: XMMHUECKas CBA3b
U KPUCTAJUTMYECKUE PEIIETKU. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMU MPOCTHIX BEIIECTB (METaNIOB, HEMETAJUIOB, OJIarOpOIHBIX
ra3oB) OT IOJIOKEHHUs 3JIeMeHTOB B [lepuoanueckoii cucreme. TUIONOTHS HEOPTAHUYECKUX BEILECTB, JCJICHUE UX Ha KJIACCHI U TPYIIIHIL.

IIpencraBurenmu.
[Ipu3Haky 1 ycioBUs NPOTEKAHUS XUMUYECKUX PEaKIUi. THUITONIOrus XMMUYECKUX PEAaKIUH 110 pa3IudHbIM OCHOBaHUAM. Peakiuu HOHHOro

oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
XWMHUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTePHbIE XUMUUECKHE CBOMCTBA COJICO0Pa3yIOIMX OKCH/IOB, THAPOKCUIOB (OCHOBAaHHUH, KUCIIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.

Y4yeOHo-TeMaTHYECKHI MJIaH



Ne HaumeHnoBanue pa3zaenos (TeM) KommuecTtBo yacos B ToM ynciie Ha mpoBeneHue
10 TIporpamMme [TpakTH4eckux padot KonTtponbHbIX
pabot
8 knacc
1 HayanpHple NOHATHSA U 3aKOHBI XUMUH 21 2 2
2 Baxueiiime npeactaBuTeIM HEOPraHUYECKUX BEIIECTB. 18 3 1
KonuuyecTBeHHBIE OTHOILIEHUS B XUMHU
3 OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [lepuonnueckuii 3akoH u llepwomuyeckas cucrema 8 1
XUMH4YeCKUX 3ieMeHToB J[. . Menaeneesa u ctpoeHue
aroMma
5 Xumuaeckas CBSI3b. OXUCIIUTEIBHO - 11 0 2
BOCCTAHOBUTEJIBHBIC PEAKITUN
Pesepn 2
Htoro 70 6 7

Yueono-memamuueckuir nnan




Ne Haumenosanue mem Konuuecmeo uacoe  Kon-eo npakmuueckux pavom Kon-60 konmpoavnwix padbom

9 knacc
1 [ToBTOpeHmEe U 00001IeHUE CBEIEHUH TIO KypCy 8 5 1
KJIacca. XUMUYECKHE PEaKIuu
2 XHWMHYECKHE PEAKIIUH B PACTBOPAX 10 1 1
3 Hemetannel u ux coemuHeHUs 25 4 1
4 MeTanibl U UX COCTMHEHUS 17 2 1
5 XUMUS U OKpyKarolas cpena 2
6 O06o0061mmeHre 3HaHUH 110 XUMHH 33 KypC OCHOBHOM 7 1
mikosibl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Htoro 68 7 5

IInanupyemMsle pe3yJibTAThl 0CBOCHHS Y1eOHOI0 NpeaMeTa

[To 3aBepieHNIO Kypca XMMHUH Ha 3TaHE OCHOBHOTO 00111eT0 00pa30BaHUs BBIMTYCKHUKH OCHOBHOM IIKOJIBI TOJMKHBI OBJIAJETh CIEAYIOITUMHI
pe3yibTataMu:

|. JTuunocmnuie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI TPHHAIEKHOCTH, 3HAHME MCTOPUM XUMHH M BKJIaJIa POCCHICKON XMMUYECKOH HayKH B MUPOBYIO XUMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K TIO3HAHHMIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIHMXCs K CAMOPa3BUTHIO U
camMo00pa30BaHUIO Ha OCHOBE M3YYECHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MMOCTPOSHHUE WHINBHYaTbHOM
00pa30BaTeNbHON TPAaeKTOPUY;
3)  (opmuposare NeNOCTHON €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, HEOTHEMIIEMOI1 YaCThI0 KOTOPOH ABISETCS XMMUYECKas KApTHHA MUPA;
4) oenadenue cOBpEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOM IPAKTUKHU, B TOM YHCJIE M XUMHYECKHM;
5) oceoenue connanbHBIX HOPM, IPABHII MOBEICHHUS, PONiei B GOPM COIMANBHOM KU3HU B COLIMYME, IPUPOJIE U YACTHOM KM3HM HA OCHOBE
9KOJIOTHYECKOH KyJIbTYpPHI M 0€3011acHOT0 00pAIIeHHs ¢ BEIIECTBAMU M MaTepHaIaMH;

6) @opmuposanie KOMMyHUKATUBHON KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOIIECCE 0OPA30BATENLHOM,




O6I_HCCTBCHHO HOHeSHOﬁ, yqe6HO-HCCH€HOBaTeHBCKOﬁ, TBOp‘ICCKOﬁ " IPYyruxX BUJO0B ACATCIBHOCTH, CBA3AHHBIX C XHMHEH.

Il. Memanpeomemnoie pezyromamo::
1) onpeodenenue neneii cobcTBEHHOro 00yYeHHMS, HOCTAHOBKA M (POPMYIMpPOBAaHHUE ISl Ce0S HOBBIX 3a/1a4;
2) naanuposanue TyTel TOCTHKEHHS KEIAEMOTO PE3yJIbTaTa 00ydeHHs XUMHMH KaK TEOPETUYECKOT0, TaK M SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommecenue cBoux neHCTBHI C MIAHUPYEMBIMH PE3YIbTATAMHU, OCYUCCMEeHIe KOHTPOIIS CBOEH IeATEILHOCTH B IPOIIECCE TOCTHKCHHUS
pesynbTaTa, onpedenerue Crioco00B ACHCTBUM NPH BBHITOJHEHUH JTA00PATOPHBIX ¥ MPAKTHYECKUX PaOOT B COOTBETCTBUH C PABUIIAMHU TEXHUKH
0€e30I1aCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIIUH, IOTyIEHUE U aHAIIM3 €€, Co31anKe HH(OPMALIMOHHOTO MPOIYKTA U €r0 IIPe3eHTaLMs;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaJIbHBIX OIEPALIMi: aHAIIM3a M CHHTE3a, CPABHEHHS U CUCTEMATH3aluK, 0000IIEH s U KOHKPETU3ALUH,
gbls6eHue IPUYMHHO-CIIENCTBEHHBIX CBI3EH U nocmpoenue JOTHIECKOTO PACCYKACHUS U YMO3AKIIIOUEHUs (MHyKTHBHOTO, I€AyKTHBHOIO U 10
AHAJIOTUK) HA MaTePUalle €CTECTBEHHO-HAYYHOTO COAEPIKAHMS;
6) ymenue co3naroT, IPUMEHATH M IPEOOPA3OBLIBATE 3HAKH U CHMBOJIBI, MOZIEIM U CXEMBI JUIS PElleHHs y4eOHBIX U O3HABATEIBHBIX 32/1a4;
7) opmuposanue v pazeumue 3K0IOTUYECKOrO MBIILUICHHS, YMEHHE IIPUMEHSATE €r0 B II03HABATEILHOM, KOMMYHHKATHBHOMN, COLMAILHOM
IPaKTUKE U MPOPECCHOHATLHOM OPUEHTAIINHY;

8) 2eHepuposanue UIeH 1 ONpeeleHne CPeICTB, HEOOXOAUMBIX JIJIS UX peaTn3aliiu.

1. ITpeomemnvie pezyromamor:

BbINYCKHUK HAYYUTCS:

o XapaKTepu30BaTh OCHOBHBIC METO/Ibl TO3HAHUSA: HAOJIOJICHHE,
U3MEpEeHHe, IKCIIEPUMEHT;

® ONUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIIENSS X CYILIECTBEHHBIE IPU3HAKH;

® PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUN «@TOM», «MOJIEKYJIa», «XMMHUYECKHH JIEMEHT»,  «IPOCTOE BELIECTBOY,
«CIIOKHOE BEILECTBOY, «BAIEHTHOCTBHY, «XUMUYECKAsI PEAKII», UCIIOJIb3Ysl 3HAKOBYIO CHCTEMY XUMUU;

® DPACKpBIBaTh CMBIC] 3aKOHOB COXPAHEHUSI MAaCChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM Teopuu;

e paznMyaTh XUMHYECKHE U (PU3UUECKUE SIBICHUS;

® Ha3bIBaThb XMMHYECKHE JIEMEHTHI,



OTIpeNIeNIATh COCTaB BEUIECTB MO UX (hopMyram;
OIpeNieNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSX;
OIpeNeNATh THIl XMMUYECKUX peaKIuii;
Ha3bIBATh MPU3HAKU M YCIOBHS MMPOTEKAHUS XUMUYECKUX PEaKIuii;
BBISIBIISITH IPU3HAKH, CBUJICTEIHCTBYIOIINE O IPOTEKAHUU XUMHUECKOW PEAKIIUU TPU BHIIOJTHEHUH XUMHUYECKOTO OTIBITA;
COCTaBJIATh (POPMYJIbl OMHAPHBIX COEINHEHUH;
COCTABJIATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;
coOnroaaTh npaBuia 6€30MacHoOi padoThI PU MPOBEAECHUU OIBITOB;
II0JIb30BAThCs JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIYUCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILLIECTB;
BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;
BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJIUYECTBY, 00bEMY, MAaCCE PEareHTOB UJIU NMPOJYKTOB PEaKIHH;
XapakTepu3oBaTh (pu3nyecKre 1 XUMUYECKHUEe CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOia U BOAOPOAA;
HOJTy4aTh, COOUPATh KUCIOPO U BOJOPOL;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPO, BOAOPOL;
PacKphIBaTh CMBICIT 3aKOHa ABOTaIpo;
PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakinmn», «MOJISPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;
PaCKpBIBATH CMBICII IOHATHUS «PACTBOPY;
BBIYHUCIISAITH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCIMHEHMS U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB;
XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKHUX BEILIECTB: OKCHI0B, KUCIOT, OCHOBAaHU,
COJIEH;
OIIPEAEIATh IPUHAJUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCy COEANHEHUI;
COCTaBJIATh (POPMYJIbl HEOPraHUUYECKUX COSAMHEHUN N3YUYEeHHBIX KIJIACCOB;
MIPOBOJIUTH OTIBITHI, TOJITBEPHKAAIOLINE XMMUYECKHE CBOMCTBA M3YUEHHBIX KJIaCCOB HEOPTaHUUECKUX BEIIECTB;
pacro3HaBaTh OMBITHBIM ITyT€M PACTBOPHI KUCIIOT U IIEJI04Yel 0 M3MEHEHHIO OKPACKU UHJIMKATOPa;



XapaKTepU30BaTh B3aUMOCBSI3b MEXY KJIaCcCaMU HEOPIaHUYECKUX COEAMHEHUN;

packpsiBaTh cMbici [lepuonuueckoro 3akona . . Menneneena;

OOBSCHATh (PU3UYECKHUIT CMBICII AaTOMHOTO (TIOPSIIKOBOI0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB I'PYIIIBI U IEPUOA B
nepuoanyeckoit cucreme . . Menneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB AJIEMEHTOB B IPEIEIax MaJbIX IEPUOIOB H INIABHBIX MOATPYIIIL;

XapaKTepu30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/ia A0 KajbIUsl) HA OCHOBE UX IOJIOKEHUS B ieproguueckoi cucreme 1. U.
MemnneneeBa 1 0COOCHHOCTEH CTPOEHUS HX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB TIepBbIX 20 21eMeHTOB nepuoanyeckoit cucremsl 1. . Menneneena;

PacKpbIBaTh CMBICT MOHATUN: «XUMHUYECKAsI CBSI3bY», «AJIEKTPOOTPULIATEIBHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3NUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTMYECKON PEIIETKH;

OINpEAENATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCIUMHEHUSX;

M300paxaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIeCTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMHUECKUX CBSI3EH;

PacKpbIBaTh CMBICI IIOHATUN «HMOH», «KaTHOH», «AHUOH», «3JEKTPOIMUTH), «HEIIEKTPOJIUTHIY, «IIEKTPOIUTUYECKAS AUCCOLHALI,
«OKHCITUTEIbY, «CTEMEHb OKUCIICHUA», KBOCCTAHOBUTEINDY, OKUCICHHUE), KBOCCTAHOBJIICHHEY;

OTIPEENATh CTENEHb OKUCIEHMSI aTOMa 3JIEMEHTA B COEIMHEHUU;

PacKpbIBaTh CMBICI TEOPUH SIEKTPOIUTUUECKOMN TUCCOLUALINN;

COCTaBIIATh YPaBHEHMS DJIEKTPOIUTHUECKOMN INCCOLMALMN KUCIIOT, IEJI0UY€EH, COJEH;

OOBSACHATH CYITHOCTB IIpOLECcca AIEKTPOIUTUYECKOM TMCCOLMAlliU U peakliuii HOHHOTO OOMeHa;

COCTaBJISITh TMOJHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS peakuil oOMeHa;

OTIpeNIeNIATh BO3MOXHOCTh IMMPOTEKAHMsI peaKkIMii HOHHOTO 0OMeHa;

IIPUBOJIUTH PEAKLUU, OATBEPKAAOIINE KAUECTBEHHBIN COCTAB PA3JIMUHBIX BELIECCTB;

OTIpEeeIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJIATh YPaBHEHMS OKHCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peaKIii;

KJIaCCU(UIIMPOBATh XUMHUYECKHE PEAKIUHU M0 Pa3IMYHbIM MTPU3HAKAM;

XapaKTepu30BaTh B3aMMOCBSI3b MEXJy COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJLIOB;

IPOBOJUTH OIIBITHI 110 MOJYYEHHIO, COOMPAHUIO M U3YUYEHUIO XUMHUYECKHUX CBOIMCTB ra3000pa3HbIX BEIIECTB: YIIIEKHUCIIOTO0 rasa,
aMMHaKa;



L4 pacio3HaBaThb OIIBITHBIM HYTéM ra3006pa3HHe BCIICCTBA: erICKHCJILIﬁ ra3 1 aMMHakK;

o XapaKTepu30BaTh B3aMMOCBSI3b MEXKY COCTaBOM, CTPOCHHEM M CBOICTBaMHU METAILIOB;

o Ha3bIBaTh OPraHUYECKUE BELECTBA IO UX (popMyJie: MeTaH, 3TaH, TUJIEH, METAHOJI, TAaHOJI, TJIMLEPHUH, YKCYCHasl KUCIIOTA,
aMHHOYKCYCHasl KUCJIOTa, CTEAPMHOBAs KUCIIOTA, OJIEMHOBAs KMCII0TA, [NIF0K03a;

. OLICHUBATh BJIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY KAIOIIEH Cpellbl Ha OpraHU3M YEJI0BEKa;

. rpaMOTHO 00paIaThcs C BEIECTBAMU B TIOBCEIHEBHOM KHU3HH;

o OIpesieNATh BO3MOXHOCTb ITPOTEKaHHsI PEAKIIMHA HEKOTOPBIX MPEICTABUTEIEH OPraHUYECKUX BELIECTB C KUCIOPOIOM, BOJOPOIOM,

METajiaMu, OCHOBAaHUSIMHU, TaJIOTCHAMMU.

BbIlIyCKHI/IK MOJIYYUT BO3MOKHOCTHb HAYYUTHCH

* gvlrogucamb U npoeepAimb IKCNEPUMEHNMAIbHO cUunonie3svl O XUMUu4eCKux CcBOUCMEax geuecme Ha OCHoO6E Ux cocmaea u CmpO€eHus, ux
cnocobrocmu eCnmynantb 6 XumMuvyecKkue peakyuu, o xapakmepe u npoéykmax PA3NTUYHbIX XUMUYECKUX peam;ub?;

® Xapakmepu3osamb eeujecmed no cocmasy, CmpoeHuro u C@OZZCI’I’IGGM, ycmanasiuearom npu’ﬁlHHO-C]l@dCl’n@@HHble C643U Meofcdy
OaHHbIMU xapakmepucmukamu eeujecmaeda,

® cocmasiameb MOJEK)IAPHblE U NOJIHblE UOHHbIE YPABHEHUA NO COKpau/;éHHblM UOHHbIM YPAGHEHUAM,

® NPOCHO3UPOBAMDb cnocobrocm eeulecmed nposeIsinb OKUCJIUmelbrble Uil 60CCMAROBUME/IbHblE ceolicmea C yuemom cmenenell
OKUCJIEHUA 2]1EeMEHRMO8, GXOO}ZI/L;MX 8 €20 cocmas,

® cocmaesiiams YpaeHeHUsl peam;uﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npeepau;enm? HeopeanHu4ecKux eewecme pasiluviHblx
Kidaccos,

*  gblIOBUCAMD U npoeep:Antb IKCNEPUMERMAIbHO cUNOne3sbl 0 pe3ylbmamax 6030eliCmeus pPaA31IUdHbIX gbakmopoe HA U3MEHeHUe CKopocmu
XUMUYECKOU peaxkyuu,

* UCnonbL308aMb NPUOOPEeMEnHbBLE 3HAHUSA OISl IKOTOSULECKU 2PAMOMHO20 NOBEOCHUsl 8 OKPYHCaloueli cpeoe;

®  UCnoavb308ambo I’lpu06p€MéHHbl€ KJllo4eeble KoMnemeryuu npu 6blnOJIHEHUU NPOEKMOE uyqe6H0-uCCJledoeameﬂbc1<ux 3a0a4 no
U3y4eruro CGOZZCWI@, cnocobos noJly4eHus u pacno3nasarnusi eeuecme;

*  00BEeKMUBHO OYeHUBaMsb UHDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOYECCax,
*  Kpumuuecku OmHOCUMbCA K NCE80OHAYYHOU UHDOpMAYULU, HeO0OPOCOBECMHOU peKllame 8 CPeOCmEax Macco8ou uHgdopmayuu,
*  0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJIs1 NPAKMUYECKOU 0esimeIbHOCMU Yel08eKd,

*  c030ar0m Mooenu u cxemvl 01 peuleHus YueOHbIX U NO3HABAMENbHBIX 3A0al, NOHUMAMb He0OX00UMOCTb COONOOEHUS NPEONUCAHUI,



npeoazaemvlx 8 UHCMPYKYUSAX NO UCHOIb308AHUIO IEKAPCME, CPeOCcme ObImMOoBoL Xumuu u op.



MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

@DenepanbHbIi rOCy1apCTBEHHBI 00pa3oBaTEeNbHBIN CTAaHAAPT MPeIyCMaTPUBACT U3yYCHHUE Kypca XUMHUH B OCHOBHOW MIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6sacTu «EcTecTBeHHOHAayUYHbIE IPEIMETBI».

Kypc xumuu B 8—9 kiaccax paccumrtan Ha 2 yaca B Henemo B o0beme 140 yueOHBIX yacoB. M3ydeHue 3TOro Kypca AaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D mo Xumuu Kak rnpeamera no Belioopy.

[Tpennaraemslii Kypc, XOTS M1 HOCUT OOLIEKYIbTYPHBINA XapakTep U HE CTaBHUT 337a4y Npo(hecCHOHAIBHON NOArOTOBKH 00yYaromuXxcs, TeM He
MeHee, II03BOJISIET UM ONPEAETUTHCA C BBIOOPOM Mpoduist 00ydeHus B cTapliel HIKoJe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumus. 8 kimacc»

1. Tabpuensu O. C. Xumus. 8 knacc: yueOHHK Jutsi o0nieoopazoBarenbHbix opranm3anuii / O. C. ['abpuensa, U. I'. Octpoymos, C. A. Crnaakos.
— M.: Ilpocsemenue, 2019

2. T'abpuensa O. C. Xumumsa. Metogudeckoe mocobme s 8 kimacca ydeOHOe mocobme s obmieoOpasoBarenbHbix opranmsammii / O. C.
I'abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. T'abpuensu O. C. Xumusa. COOpHUK 3a/1ay U ymnpakHeHHWH. 8 Kiacc: yuyeOHoe mocoOue s obmeodpazoBatenbHbix opranusanuii/ O. C.
INabpuensn, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Tabpuensn O. C. Xumus. Terpaas 111 1a00paTOPHBIX ONBITOB M MPaKTHYECKUX paboT. § Kinacc: yueOHoe ocolue i 001eo0pazoBaTeabHbIX
opranuzaiuii / C. 'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: Ilpocsemnienue, 2019

5. Tabpuensu O. C. Xumus. Pabouast TeTpans. 8 kimacc: yaeOHOe mocodue st oomeodpa3oBaTebHbIX opranm3amnuii / O. C. I'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumus. 9 xnace»

1. Ta6puensu O. C. Xumus. 9 kiacc : yaeOHUK 1t 00meoOpa3oBaTenbHbix opraam3anuii / O.  C. Tabpuensn, M. I'. Octpoymor, C. A.
Cnanxos. — M.: IIpocsemenue, 2019

2. T'abpuensu O. C. Xumus. Meroanueckoe nocobue s 9 knacca: yued. mocodue amis odiieodpazoBarenbHbix opranusanuii / O. C. ['abpuensH,
U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemenune, 2019

3. T'abpuensn O. C. Xumusa. COOpHMK 3a1a4 W ympaxHeHHH. 9 kiacc : yueOHoe mocoOue i obuieobpa3oBarenbHbIXx opranuzammit/ O. C.
I'abpuensu, U. B. Tpury6uak. M.: [Ipocsemienue, 2019

4. Tabpuensa O. C. Xumums. Terpamp mis 1abOpaTOPHBIX OMBITOB M TPAKTHYECKHX paboT. 9 xmacc : ydeOHOe mocobOue s
oOmieoOpa3zoBarenbHbix opranuzauuii /O. C. I'abpuensn, . B. Akcénosa, U. I'. Octpoymos. — M.: [Ipocsenienue, 2019

5. T'abpuensu O. C. Xumus. Pabouas Terpaap. 9 kinace : yaeOHOe mocodue i odmeoOpa3oBarenbHbix opranm3armii / O. C. ['abpuernsiH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpeocmea
NHuTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpUKH: COBETHl aOUTYPUEHTY, YUYUTEIIO XMMHUH, CIIPABOYHUK (OYEHB OOJIbIas 10100pKa TabauIl 1
CIPAaBOYHBIX MAaTEPUAJIOB), BECEIasi XUMHsI, HOBOCTH, OJIMMITAAIbI, KYHCTKamepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEIICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3HbY» MMOHATHO U 3aHUMATEILHO PACCKa3bIBAET 000 BCEM MHTEPECHOM, YTO IPOMCXOJUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIH KypHAT «XUMHUKA H XUMHUS», B KOTOPOM IPEICTABICHO MHOXKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOI HH(OPMAIIMH, TIO3BOJISIFOIIEH YBJICUh YYCHUKOB SKCIIEPUMEHTAILHON YaCThIO MPEIMETA.
. http://c-books.narod.ru BceBo3moskHas tuTeparypa o XHUMHUH.
. http://www.drofa-ventana.ru M3BecTHOe M31aTeNbCTBO Y4eOHOI nuTepaTypbl. HOBUHKHM HAy4YHO-TIOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XMMHH.
. http://1september.ru XKypHan mist yaureneit 1 He TOJIBKO. bosbioe konmnyecTBo paboT yYSHHKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTA CO CChUIIKAMU Ha 00pa30BaTeNbHbIE CAaUThI IO XUMUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMHUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM
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Ka.nem[apﬂo- TEeMaATHYE€CKO€ IVIAaHUPOBAHUE

8 Kiacc

Jara

Ilnan | dakr

Tema ypoka

dopma
OpraHu3alnu ypoKa

Buabl yueOHo# 1esITeJIbHOCTH

HauajbHble NOHATHSA U 3aKOHBI

xumuu (21 v)

[Tpeamer xumuu. Ponbs xumuu
B JKM3HU YE€JIOBEKa

Ypok ycBoeHus
HOBBIX 3HAHUU

O6’b$ICH$IIOT, 4To IMPCAMCTOM HU3YUCHUA XUMHUU ABIAIOTCA
BEIIECTBA, UX CBOMCTBA U MX MpEBpalicHus. Pa3nnyaror Tena u
BEIIIECTBA, BEIIECTBA M MAaTEPHAIIBL. Y CTAHABIUBAIOT MIPUIHHHO-
CJICZICTBEHHBIC CBSI3U MEKIY CBOMCTBAMHM BEIIECTB U HX
NPpUMCHCHHUEM

XapakTepu3yroT MOJI0KHUTEIbHYIO H OTPUIIATEIBHYIO POJIh
XUMUU B )KU3HU COBPEMEHHOI'0 0011IeCTBA.

ApPryMEHTHPYIOT CBOE OTHOIICHUE K XeMOhWimu 1 xeMohoOuu.

MeTobl HU3YUCHUA XUMHUU

Ypok ycBoeHus
HOBBIX 3HAHUH

XapakTepu3ylOT OCHOBHBIC METOJbl H3YYEHUS €CTECTBEHHO-
HAYYHBIX JUCIUATUINH.

[IpuBomAT TpPUMEpPHl MAaTEPHAIBHBIX W  3HAKOBBIX WU
CHUMBOJIBHBIX MOJICJICH, HCIOJIb3yeMBbIX Ha YypOKax (HU3UKH,
Oouonoruu u reorpadum.

CobupatoT 00bEMHBIE U IIAPOCTEPKHEBBIE MOJEITU HEKOTOPBIX
XUMHUYECKHUX BEIICCTB

BXOHHaH JUarHoCTu4YeCKas
pabota

KoHTponbHbIN ypok

[TpuMeHsIIOT Ha IpaKTUKE paHee U3YUYEHHbIN MaTtepual, padoras
10 TPYNIaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BBITIOJIHSIIOT KOHTPOJBHYIO PaloTYy.

ArperaTHble COCTOSTHUS
BEILIECTB

Ypok ycBOeHHUs
HOBBIX 3HAHUU

PaznuyaroT Tpu arperaTHbIX COCTOSIHUS BEIIECTBA.
YCTaHaBJ'II/IBaIOT B3aNMOCBA3U Memny HUMH HAa OCHOBC B3aMMHBIX
MePEX0JI0B.

NnnrocTpupyroT 3TH epexosl IpUMepaMu.

HabmroaroT XuMHUeCKUid SKCIIEPUMEHT U Oelarom BBIBOJIBI Ha
OCHOBE HaOII0AEHU I

IT. p Ne 1 «3HaKOMCTBO C
1a00paTOPHBIM
obopynoBanueM. IIpaBuna Th
npu paboTe B KabUHeTe
XUMUN

YPpOK - IPaKTUKYM

PaGoratot ¢ mabopaTopHbIM 000PYIOBaHUEM U
HarpeBaTebHBIMU IPHOOPAMU B COOTBETCTBHH C MTPABUIIAMHA
TEXHHUKHU 0€30MacHOCTH.

BBIOTHSAIOT TPOCTEHIIE MAHUITYIISIIIHY ¢ J1a00PaTOPHBIM
00opynoBaHUEM: C TaOOPATOPHBIM IITATUBOM, CO CITMPTOBKOM
OdopMisIIoT OTYET O MPOCIIAHHON paboTe

dusnueckue sBICHUS B

KomOuHupoBaHHbII

Paznauyarot (I)I/I3I/I‘-ICCKI/IC N XUMHWYCCKHUEC ABJICHUA, YUCTBIC




XUMHUHI YpOK BenlecTBa u cMecu. Kimaccuduuupyror cmecnu.
Hcnoan3zoBanne | [IpuBOIAT mpuMepbl cMecel pa3InyHOTO arperaTHoro
uugpoBoi COCTOSIHUS. Y CTaHABIUBAIOT IPUUMHHO-CJIEICTBEHHBIE CBSI3U
JabopaTropum- MEXTy (PM3NYECKMMHU CBOWCTBAMH BEIIECTB CMECH U CIIOCOOAMU
JlaGopaTopHas uX pasfeneHus. Pa3nuyaroT ux, ONUCHIBAIOT U XapaKTEPU3YIOT
padora Nel IIPAKTUYECKOE 3HAYCHHUE.
«Yucrble BemecTsa
U cMecu»
7 [T.p.Ne 2 «AHaN3 TOYBBI» Ypok — npaktukym | PaGoTtarT ¢ mabopaTopHbIM 000pyI0BaHUEM U
Hcnoan3oBanne | HarpeBaTeIbHBIMU IPHOOPAMH B COOTBETCTBUU C MPABHIAMH
ungpoBoii TEXHHUKHU 0€3011aCHOCTH.
JabdopaTopu- BeimonHstoT npocreiiiye npuéMbl 00palieHus ¢ 1ad0paTopHbIM
JlaGopaTopHasi 00opysoBaHHEM: BOPOHKOH, PUIBLTPOM, CITUPTOBKOM.
padora Ne3 Hab6nronarot 3a cBoMCTBaMU BEILIECTB U SABJICHUSIMH,
«Omnpenesienue MPOUCXOSIINMHU C BEIIECTBAMHU.
kpucraumm3anuu | OMUCHIBAIOT XUMUYECKUI SKCIIEPUMEHT C TOMOIIBIO PYCCKOTO
BelleCTBA (pPOIHOTO) S3BIKA U A3BIKA XUMUH.
JlenaroT BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO AKCIIEPUMEHTA
8 ATOMHO- MOJIEKYJISIPHOE Ypok ycBoeHus OOBACHAIOT YTO TAKOE XUMUYECKHUI 2JIEMEHT, aTOM, MOJIEKYJIa,
yueHue. XMMHYECKUE HOBBIX 3HAHUH AJUTOTPOTIHSI, HOHBI.
3JIEMEHTBI PaznuuaroT mpocThie U CI0XKHbBIE BELIECTBA, BEIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYIJISIPHOTO CTPOCHHUSI.
Yemanaenuearom npUUNHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
COCTaBOM MOJIEKYJI U CBOMCTBaMM aJUIOTPOIHBIX MOAU(PUKALINN
KHCIIOPO/a.
@opMyTUPYIOT OCHOBHBIE TIOJIOKEHUST aTOMHO-MOJIEKYIISIPHOTO
YUYEHHUSI
9 3HaKH XUMUYECKUX VYpoxk-uccienoBanre | Ha3pIBaroT U 3aNHCHIBAIOT 3HAKH XMMHYECKHIX DJIEMEHTOB.
3JIEMEHTOB. XapakTepu3yroT HHPOPMALIUIO, KOTOPYIO HECYT 3HAKH
XUMHYECKHX DJIEMEHTOB.
OOBACHSIOT STUMOJIOTHYECKHE Havala Ha3BaHUM XMMHUYECKHX
DIIEMEHTOB M WX OTJIEIBHBIX TPYIII.
10 [lepuonnueckas Tabauma VYpoxk-ucciaenopanue | ONUCHIBAIOT CTPYKTYPY TaOJIUIBI XUMUYECKUX 31eMeHToB JI. U.

XAUMHUYECKUX djiemeHToB /I, .
Meneneena.

MeneneeBa. PaznnyatoT KOpOTKONEPHOIHBIN U
JUIMHHOIIEpUOIHBbIN BapuaHThl [lepuonnueckoii cucremsr /. U.
MenneneeBa




11 Xumuaeckue GopMyIibl Ypok ycBoeHus OToOpaxaroT COCTaB BEIIECTB C TOMOIIBIO XUMHUYECKUX (POPMYIL.
HOBBIX 3HAHUU Pasnuyaror nHIekch u kodhdunmentel. Haxoasa
12 Xumuyeckue GopMyIbl Ypok-uccienoBaHiue | OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MacCy BEIIECTBA U MACCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA B COEAMHEHUH.
TpancaupyroT HHGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE
(bopmyIb
13 BaneHTHOCTB Ypok ycBoeHus OOBACHAIOT YTO TaKOE BaJIEHTHOCTh. [loHMMalOT oTpakeHue
HOBBIX 3HAHUI NOPsAJIKAa COEIMHEHNUS] aTOMOB B MOJIEKYJIaX BELLECTB
14 BanentHocth VYpOK-TIpaKTHKYM | IOCPEICTBOM CTPYKTYPHBIX (hOpMYJ. YHaTCs COCTABIATh
(bopMyIbI COeTMHEHHI N0 BAJIGHTHOCTH U OTIPENIENATh
BaJICHTHOCTbH DJIEMEHTA 10 POPMYJIE €r0 COSAMHEHUS
15 XHUMUYECKUE PEAKIINH. O6o0maromuii ypok | XapakTepu3yrT XUMUYECKYIO PEAKIIUI0 U €€ YHaCTHUKOB
Hcnoab3oBanue (peareHThl U MPOYKTHI PEAKIIHH).
uuppoBoii OnuchIBaIOT MPU3HAKU U YCIIOBUS TEYCHHUS XUMHUYECKUX
JabopaTopu- peakiuii. Paznuuarot sK30TepMUYECKUE U SHOTEPMUUECKHE
JlaGopaTopHasn peakuuu. COOTHOCAT PEAKIUU TOPEHUS U HK30TEPMUUECKHIE
padoraNe6 peaKuuu.
«IK30TepMHUUYECKHE
peakuum»

16 3aKoH COXpaHEHHUS MaCcChl Ypok ycBoeHus DopMyIHPYIOT 3aKOH COXpaHEHUs1 Macchl BemiecTB. COCTaBISAIOT
BEILIECTB. XUMHUYECKUE HOBBIX 3HAHUI Ha €ro OCHOBE XMMHYECKUE ypaBHEHUS. TpaHCIUpyIOT
ypaBHEHUS Hcnonv3oBanue MH(pOpPMaLIHIO, KOTOPYIO HECYT XUMUYECKHE YPaBHEHHUS.

nu(ppoBoit DKCHEePUMEHTAIBHO MOATBEPKIAIOT CIPABEITUBOCTh 3aKOHA
JadopaTopumn Ne7 | COXpaHEHHUS MaccChl BELIECTB
«IHI0TEPMHUYECKHUE
peakuum»
17 XHUMHYECKUE YPABHEHUS YPpoK -npakTUKyM
18 THunel XUMHYECKUX PEaKIAN Ypok ycBoeHMS Knaccupuuupyror XuMu4eckue peakiuu o MpU3HaKy yucia u
HOBBIX 3HaAHUI COCTaBa PEareHTOB U MPOJIYKTOB. XapaKTePU3YIOT POJib
19 THunel XUMHUYECKUX pEaKIMi YPOK -TIpakTHKyM | KaTaln3aTopa B MIPOTEKAaHUN XUMHUYECKOU pEaKIny.
HabmroatoT ¥ ONMUCHIBAIOT XUMUYECKUI IKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU
20 [ToBTOpenue u 0606menue templ| Obobmaronmii ypok | OOGOOIIAIOT U CUCTEMATH3UPYIOT CBOH 3HAHUS 110 TEME:

XUMHN»

«HauanpHbIe TTOHITHS U 3aKOHBI

«HayanpHble MOHATHUS U 3aKOHBI XUMHKWY». [IpuMeHs0T Ha
MpaKTHKE paHee U3yUYeHHBIH MaTepuai, padoTas o rpymnmnam ¢




3alaHUSIMU PA3HOTO YPOBHS CII0KHOCTHU

21

K.p.Ne 1 «HauanbHbIe TOHATHS U
BaKOHBI XUMUW

YPpok — KOHTpOIIS
3HAHUU
o0yyJaroumxcs

[TpuMeHsIIOT Ha IpaKTUKE paHee U3YUYEHHBIN MaTtepual, padoras
110 TPYIIAaM C 3alaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJHSIOT KOHTPOJBHYIO PaboTy.

BaskHeiinue NpeacTaBUTEC/IN HEOPIraH

nyecknx BeulecTB. KosmmyecrBeHnbie oTHOMIeHHs B xXuMum (18 1)

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 00bEMHYIO JOJII0 KOMIIOHEHTA TaKOM
MIPUPOTHON Ta30BOM CMECH, KaK BO3/IYX, U PACCUMTHIBAIOT €€ 110
00BEMY 3TOM cMecH. ONUCHIBAIOT 00BEMHBIN COCTaB
aTMOC(EPHOTro BO3AyXa U MOHUMAIOT 3HAYCHHE ITOCTOSHCTBA
ATOTO COCTaBa ISl 3I0POBbsI

23

Kucnopon

Ypok ycBoeHHUs
HOBBIX 3HAHUH

XapakTepu3yloT 030H, KaK aJZIOTPOITHYIO MOIU(DUKALIHIO
kuciopoja. OnuceiBaloT (GU3NYSCKUE U XUMUYCCKHUE CBOKCTBA,
MOJIyYEHHE ¥ MPUMEHEHUE KUCIIOPOa ¢ UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.

YcTaHaBIMBAaKOT NPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(PM3UYECKUMHU CBOKMCTBAMH KHCIOPOA M CIIOCO0aMH €ro
cobupanus. [IpoBoasT, HAOIIOIAIOT M ONMMCHIBAIOT XUMHUYECKHUI
AKCIIEPUMEHT 10 MOTYICHHIO, COOMPAHUIO ¥ pacCTIO3HABAHUIO
KHCIIOpPOJIa C COOJII0IEHUEM MPABUI TEXHUKU O€30MaCHOCTH

24

I1. p.Ne3 «ITomyuenmue,
coOMpaHue U pacrio3HaBaHHUE
KUCIIOPOJIa»

YPoKk NpakTUKyM

PaGoTatot ¢ mabopaTopHbIM 000pyO0BaHUEM U
HarpeBaTeNbHBIMU MPUOOPAMHU B COOTBETCTBHUHU C MTPABHIIAMHU
TEXHHUKHU 0€301MaCHOCTH. BBIMOTHSIIOT IpOCTeHIITe MPUEMBI
oOpaitieHus ¢ 1abopaTopHBIM 000pyI0BaHUEM: COOUPATH MIPHOOP
JUTSI TIOJTY9ICHHS Ta30B, MPOBEPSATH €ro Ha TEPMETHYHOCTD U
MCIIONIL30BATh AJIs OoNyueHus kuciaopoaa. CoOuparT KHCIOpO.
METOJIOM BBITECHEHHSI BO3/IyXa U pacio3HarT ero. Habmomaor
3a CBOMCTBaMHM BEIIECTB U SBJICHHUSIMH, TPOUCXOSIIUMHU C
BemecTBaMu. ONUCHIBAIOT XUMUYECKHI IKCTIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POIHOTO) SI3bIKA U
si3pIka XUMUHU. COCTaBISAIOT OTUYET 1O pe3ysIbTaTaM
MPOBEJICHHOTO YKCIIEPUMEHTA

25

Oxcuanl

Ypoxk-uccienoBanue

Briensitor cyuiecTBeHHbIE IPU3HAKU OKCHIOB. J[at0T Ha3BaHUs
OKCHJIOB 110 UX popmynam. CocTaBisOT (GOPMYIIBI OKCHUIOB MO




MX Ha3BaHUSIM. XapaKTEPU3YIOT TAKUX MPEACTABUTENICH OKCUIOB,
KakK BOJIA, YIVICKUCIIBIM ra3 U HeraméHas U3BeCTh

26

Bonopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrOT COCTaB MOJICKYJIbI, QU3NUCCKUE U XUMUICCKUE
CBOMCTBA, MMOJyYCHUE U TIPUMEHEHHE BOAOPO/IA. Y CTaHABIMBAIOT
NPUYAHHO-CJICICTBEHHBIC CBSI3U MEXKY GHU3NUSCKIUMHU
CBOMCTBaMH U CIIOCOOAMU COOMPaHUs BOJOPOAA, MEXKITY
XMMHUYECKHMHU CBOMCTBAMH U €r0 PHUMEHCHUEM.

27

[Lp. Ned «Ilonyuenue,
coOupaHHe U pacro3HaBaHUE
BOJIOpOZa»

YpoK-nIpakTUKyM

PaGorator ¢ nmabopaTopHbiM 000pyIOBaHUEM U
HarpeBaTeIbHBIMU MPUOOpPAMHU B COOTBETCTBUHU C MTPaBHIIaMU
TEXHHUKHU 0€3011aCHOCTU. BBIMONTHIIOT MPOCTEUIIHE TPUEMBI
oOparieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM: COOUPATH TPHUOOP
JUTSI TIOJTY9ICHHS Ta30B, MIPOBEPATH €ro Ha TEPMETHYHOCTD U
MCIOJIL30BAaTh AJIs MoNydyeHus: Bojopoaa. CoOuparoT BOIOPOI
METO/IOM BBITECHEHUS BO3JlyXa M pacro3HaroT ero. Habmomaror
3a CBOMCTBaMH BEILIECTB U SIBJICHHUSIMHU, IPOUCXOSAIIMUMHU C
BemecTBamMu. ONMUCHIBAIOT XUMUYECKUN IKCIICPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKa U
si3pIka XUMUU. COCTaBISIOT OTUYET 1O pPe3yIbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA

28

Kucnotsl

Ypok ycBoeHus
HOBBIX 3HAaHUN

AHaIu3upyroT COCTaB KHUCIOT. Pacrno3HaroT KHCIOTBI C
MIOMOUIBI0  MHAMKATOPOB. XapaKTEpU3yIOT MpPEICTaBUTENEH
KHCJIOT: COJISIHYI0 M CEpHYI. XapaKTepHU3ylT pPacTBOPUMOCTh
COEJIMHEHUH C MOMOIIBIO Ta0IMIIBI pACTBOPUMOCTH.
YcTaHaBIMBaIoOT MNPUYIUHHO-CIICACTBECHHBLIC CBA3U  MCKAY
CBOWMCTBAMM COJITHOM W CEpHOHW KHUCIOT M OONACTAMH HX
MMPUMCHCHUA.

29

Conn

Ypoxk-uccienoBanue

XapakTepu3yloT CONM Kak IPOAYKThl 3aMEIEHUs BOJOpOJa B
KHCJIOTE Ha MeTaUl. 3amuchiBaloT (GopmMynbl colield 1o
BasieHTHOCTH. Ha3piBaroT conu mo hopmysam.

Hcnonp3yloT TabmuIly pacTBOPUMOCTU JUISl XapaKTePUCTUKU
cBOMcCTB conell. [IpoBoasT pacuérsl o hopmynam coseit

30

KomnmuectBo BemiecTsa

Ypoxk-uccienoBanue

OOBACHAIOT YTO TaKOE KOJUYECTBO B€IICCTBA, MOJIb, ITIOCTOSTHHAsA
ABOl"aI[pO, MOJIIpHasA Macca.

31

Pemenue pacueTHbIxX 3a1a4

Ypok- IpakTUKyM

Pemaror 3amauyy ¢ UCIIOIB30BAHUEM ITOHITHUI «KOJIUYECTBO
BEILIECTBA», «MOJISIPHASI MAccay, «IOCTOSTHHAsT ABOTaJIpo

32

MossipHbIii 00beM

Ypok ycBOeHMS

OOBACHSIOT YTO TAKOE MOJ'ISIpHLIf/'I 00BeM ra30B, HOPMAJIbHBIC




ra3000pa3HBIX BEIIECTB

HOBBIX 3HAHUU

ycioBUs. PemaroT 3amayu ¢ UCMOIb30BaHUEM MOHATHMA
«KOJTMYECTBO BEIIECTBAY», «MOJISIPHASI MAacCay, «MOJISPHBIA 00BEM
ra3oBy, «IOCTOSTHHAsT ABOTaapO».

33 Pacuérel no xumuueckum Ypok ycBoeHUs XapakTepru3yrT KOJIMYECTBEHHYIO CTOPOHY XUMHUYECKUX
YPaBHEHUSIM HOBBIX 3HAHUI 00BEKTOB U MPOIIeCcCOB. PeraroT 3a1a4u ¢ HCIOJIB30BaHUEM
34 Pacuérel mo xumuyeckum YPOK - IPaKTHKyM | IOHATHH «KOJUYECTBO BEIIECTBA», «MOJIIPHASL MACCa»,
YPaBHEHUSIM «MOJIIPHBIM 00BEM T'a30B», «IIOCTOSIHHASL ABOTaIpO»
35 Bona. OcnoBanus Ypok-uccnenoBanue | OOBSICHSIOT YTO TAKOE «OCHOBAHUSY, (IIIETIOYN», «KAYeCTBEHHAs
HUcnoab3oBanue peaxkuusy, «uHauKarop». KinaccuguuupyroT ocHOBaHHS 110
nudposoit pacTBOpUMOCTH B Bojie. OnpeensitoT MpUHAIEKHOCTH
Jadoparopuu — HEOPraHMYECKUX BEIIECTB K KJIACCYy OCHOBAaHUU 1O (hopmyrie.
JlaGopaTopHasn XapakTepu3yloT CBOMCTBA OTACIbHBIX MPEACTABUTEIICH
pabora Ne2 ocHOBaHUH. Mcnonp3yr0T Ta0HIly paCTBOPUMOCTH IS
«CYHCTKA BOJBI OT | ONPEIEICHUS] pACTBOPUMOCTH OCHOBAHUM.
PacTBOPUMBIX
npuMecen»
36 PactBopel. MaccoBas nonst VYpok pemienus 3anau | OOBSICHAIOT YTO TAKOE «MAcCOBast 10JIs1 PACTBOPEHHOTO
pacTBOPEHHOTO BEIIECTBA Hcnoab3oBanue BEILIECTBA». Y CTAHABIMBAIOT AHAJIIOTUH C 0OBEMHOM J0JIei
uudposoii KOMIIOHEHTOB Ia30BOM cMecH. Perrarot 3agauu ¢
Jadoparopun- WCIIOJIb30BAHUEM MOHATHI «MACCOBas JIOJIS DJIEMEHTA B
JlaGopaTopHasn BEILIECTBEY, «MACCOBAs 10JI51 PACTBOPEHHOT'O BEILIECTBAY,
padora Ne8 «00BbeMHas 1011 ra3000pa3HOTo BEIIECTBA»
«IlepeHachbIlIeHHbIE
pPacTBOPbHD)
37 [Lp. Ne 5 «IIpurotoBnenue Ypok — npaktukyMm | PaboTaroT ¢ mabopaTopHbIM 000pyI0BaHUEM U
pacTBOPOB COJIEH C UX HUcnoab3oBanue HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C TIpaBUIIAMU
3aJJaHHOM MAaCCOBOM J0JIEH» uudgposoi TEXHHUKHU 0€30MacCHOCTU. BBIMOMHIIOT MpocTelIye npuemMbl
Jadoparopun- oOparreHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM: C MEPHBIM
JlaGopaTopHas WIMHIPOM, ¢ Becamu. Habmio1atoT 3a CBOMCTBaMH BEIIECTB U
padora Ned SIBJIEHUSIMU, TTPOUCXOISIIIIMMU C BelecTBaMu. ONUCHIBAIOT
«Onpenenenue PH | sKCIepuMEHT € TOMOLIBIO ECTECTBEHHOTO (PyCCKOTO MU
CpeaCcTB JIUYHOM POJIHOTO) sI3bIKA U sI3bIKa XUMUHU. COCTaBIISIOT OTYETHI 11O
THUTHEHbI « pe3ynbTaTaM IpOBEICHHOI0 SKCIIEPUMEHTA
38 O606mmenue u cucreMatuzanus | O6oOmaromuii ypok | O000MIAOT U CUCTEMATH3UPYIOT CBOM 3HAHHUS 10 TEME:

3HaHU 1o TeMme: «BaxxHeiinine

Hcnoap3oBanue

«Baxneiinuie NpEACTABUTCIIM HCOPTAHNYCCKUX BCIICCTB.




npeaACTaBUTCIIN
HCOPraHM4CCKHUX BCIICCTB.
KomnyecTBeHHBIE OTHOIICHHS
B XUMHUUW

uudgposoi
Jaboparopum NeS
«Onpenenenune PH
CpeaCTB JIUYHOM
TUTHEHbI Pa3Hoii
KOHIEHTPaluu B

KonuuecTBeHHbIE OTHOLIEHUS B XUMUW». [ [puMeHAIOT Ha
NPaKTUKE paHee U3YYEeHHBIH MaTepuai, padoTas Mo Ipynmnam ¢
3aJJaHUSIMU PAa3HOTO YPOBHS CJIOXKHOCTH

pacTBopax»
39 K.p.Ne2 no teme: «BaxHeilmne Ypok — koHTposiss | [IpuMEHSIOT Ha IpaKkTUKE paHee 3YYEHHbIN MaTepual, padoras
MPEACTaBUTEIN 3HAHUI I10 TPyIIaM C 33JaHUSIMU Pa3HOT'O YPOBHS CII0)KHOCTH,
HEOPraHUYECKUX BEIIECTB. BBITOJIHSAIOT KOHTPOJIBHYIO DPaboTYy.
KonnuecTBeHHbIE OTHOLIEHUS
B XUMUM»
OcHOBHBIE KJIacChl HeOPprannyeckux coequnenuii (10 v)
40 Oxkcupsl: kinaccupukanus u Ypok ycBoeHus OOBACHAIOT YTO TAKOE HECOJICOOPA3YIOLINE OKCU/IBI,
CBOMCTBA HOBBIX 3HaHUI coJsieo0pa3yroIne OKCUIbl, OCHOBHbIE OKCHU/IbI, KUCIIOTHBIE
OKCHUBI. XapaKTepU3yIOT 00II1e XUMHUECKHUE CBOICTBA
€0JIEOOPA3YIOMINX OKCHIOB (KUCIOTHBIX U OCHOBHBIX )
CocTaBisIIOT ypaBHEHHUS PEaKIUil C y4aCTHEM OKCHUOB.
Habmto1atoT 1 ONuCKHIBaIOT peaklMK ¢ y4aCTHEM OKCHJIOB C
MOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POAHOTO) SA3bIKA U
a3bIKa XUMUU. [IpOBOASIT ONBITHI, HOATBEPKAAIOIINE
XMMUYECKHE CBOWCTBA OKCUAOB C COOIIOIEHUEM MTPABUIT TEXHUKH
0e301acHOCTH
41 OcHoBanus: knaccuukanus U | Ypok-uccienoBanue | COCTaBISIOT ypaBHEHUS peakiUil ¢ ydacTUEM OCHOBAHHIMA.
CBOICTBA Ha6nronaroT u onmuchIBalOT peakiiuy ¢ y9acTUEM KUCIIOT €
MOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WIIM POAHOTIO0) S3bIKA U
A3bIKa XUMUU. [IpOBOJSAT OMBITHI, MOATBEPKAAIOLINE
XMMUYECKHE CBOWCTBA OCHOBAHUI1, C COOIOICHUEM MTPaBHII
TEXHUKU O€30MaCHOCTH
42 Kucnotsl. Knaccuduxanus Ypok ycBoeHMs XapakTepusyroT 0011e XUMUYECKHE CBOWCTBA KUCIIOT
KHCJIOT HOBBIX 3HAHUI CocTaBIiIOT YpaBHEHHS PEAKLUI C y4aCTUEM KUCJIOT.
43 CBoiicTBa KUCTIOT Kombunuposanusiii | HaOnromaroT 1 onuMChIBalOT peakiyuy ¢ y4acTUEM KHCIIOT C

YPOK

OMOIIBIO €CTCCTBECHHOI'O (pyCCKOFO nIn pOI[HOFO) A3bIKa U




A3bIKa XUMHUH.
HpOBOI[ﬂT OIIBIThI, IOATBCPIKAAIOINC XUMHYCCKHUEC CBOMCTBA
KHCJIOT, C CO6J'IIO,I[€HI/I6M IMpaBUJI TCXHUKHU 0€e30IacHOCTH

44

Knaccudukanus conei

Ypok ycBoeHUs
HOBBIX 3HAHUU

PazauyaroT nmoHATHSA «CPCOHUC COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN).

45

CBoiicTBa coyen

KomOunnpoBaHHBIT
YPOK

XapakTepus3yrT O0IIHe XUMHIECKHUE CBOMCTBA COJICH.
CocTaBisA0T ypaBHEHHUS PEAKIIUM C Y4aCTHEM COJICH.
Habmro1at0T 1 ONUCHIBAIOT peakiMy ¢ y4aCTHEM COJIeH ¢
MTOMOIIIbIO €CTECTBEHHOTO (PYCCKOr0 MJIM POJIHOTO) SI3bIKA U
A3bIKa XUMUU. [IpOBOJSAT OMBITHI, MOATBEPKIAAIOIINE XUMHUECKHE
CBOMCTBA COJICH C COONIIOICHUEM TIPABUII TEXHUKU O€30MaCHOCTH
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I'enetmueckas CBA3b MCXAY
KJIaCcCaMU HCOPIraHUYCCKUX
BCIICCTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepu3yroT OHITHE «TEHETUUYCCKUM PSI».
NnnrocTpupyroT reHETUYECKYHO B3aUMOCBS3b MEXKIY
BEILIECTBAMM:

MPOCTOE BEIIECTBO — OKCHUJ — THAPOKCU]T — COJIb.
3anmychIBalOT YpPaBHEHUS PEaKIUid, COOTBETCTBYIOIINX
MOCJIEIOBATEILHOCTH («IIEMTOYKE») MPEBPAICHUI
HEOPraHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB.
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[Lp. Ne 6 «Pemmenue
IKCIIEPUMEHTATBHBIX 3124

YPOK - IPaKTUKYM

Yyarcsa oOpamaThesi ¢ 1ab0paTOpHBIM 000PYIOBAHUEM H
HarpeBaTCJIbHBIMU an6opaMH B COOTBCTCTBUHU C IIpaBUIIaMHU
TEXHHUKHU 0€301aCHOCTH, paclo3HABATh HEKOTOPHIE AHHOHBI U
KaTHoHbI. Habr01ar0T CBOMCTBA AJIEKTPOIUTOB M MPOUCXOISAIINE
C HUMH siBiieHUs. HabmoqaroT 1 ONMUCHIBAIOT peakiiuu ¢
y4acTUEM BJIEKTPOJIUTOB C MOMOIIbIO €CTECTBEHHOTO (PyCCKOI0
WM POJTHOTO) SI3bIKA U S3bIKAa XUMHUU. DOPMYTUPYIOT BBIBOJIBI 110
pe3yJibTaTaM MPOBEJAEHHOI0 SKCIIEPUMEHTA
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O00011IeHE U CUCTEMATH3AIUA
3HaHUH 1m0 TeMe: «OCHOBHEBIE
KJIACChl HEOPTaHUYCCKUX
COCIUHCHUI

Oo6o0maromuit ypox

O0600MIAI0T U CHCTEMATU3UPYIOT CBOM 3HAHUS T10 TEME:
«OCHOBHBIE KIIACChl HEOPTAHMUECKUX COSAUHEHUI». [IpuMeHstoT
Ha MpaKTHKE paHee U3yuyeHHBI MaTepuai, paboTas Mo rpymnmam ¢
3aJJaHUSIMHU PA3HOTO YPOBHS CIIOKHOCTH

49

K.p. Ne3 1o teme:
«OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX

YPpox — KOHTpOIsA

[TpuMeHsIIOT Ha IpaKTUKE paHee U3YUYEeHHBIN MaTtepual, padoras
10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BBITIOJIHSIIOT KOHTPOJIBHYIO Pa0OTYy.




\ COECTUHEHUI)

Iepuoguuecknii 3akoH u [lepnoanueckas cucrema xumuieckux 3jemMeHToB /[. . MenpneseeBa u crpoenne atoma (8 4)

50 EcTtecTBeHHbIE cCemMeCTBA Ypok ycBoeHHs OOBACHAIOT MPHU3HAKHU, TO3BOJISIONINE OObETUHATE TPYIIIIBI
XUMUYECKHUX AJIEMEHTOB. HOBBIX 3HAHUI XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
AmMdoTepHOCTH PackppIBarOT XMMUYECKUH CMBICIT (3TUMOJIOTHIO) Ha3BaHUI
€CTECTBEHHBIX CEMEUCTB
ApryMEHTHPYIOT OTHOCHUTEJIbHOCTh Ha3BaHUSl «MHEPTHBIE I'a3bl»
OOBACHAIOT uTO TaKkoe «aM(pOTepHBIC coeuHeHUs». Habmonator
Y ONHUCHIBAIOT PEAKLU MEXKY BEIIECTBAMU C IOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEePU3YIOT
JIBOMCTBEHHBIN XapaKTepe CBONCTB aM(pOTEPHBIX OKCUIOB U
TUAPOKCHIOB. [IpOBOJAT ONBITHI TIO MOTYYEHUIO U
MOJATBEPXKJICHUIO0 XUMHUECKUX CBOUCTB aM(OTEPHBIX OKCHIOB U
THJIPOKCHJIOB C COOJIIOICHUEM TIPABHII TEXHUKH OC30ITACHOCTH.
51 OtkpsoiTue . U. Ypok ycBoeHHs Pa3znuyaroT ecTecTBEHHYIO M HCKYCCTBEHHYIO KIacCU(DHUKAIUH.
MeHnienieeBbIM HOBBIX 3HAHUU AprymeHtupytoT oTtHeceHue [leproaudeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBeHHOU Kiaccudukanuu. MoaenupyoT XUMUYECKUE
3aKOHOMEPHOCTH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa U MPECTaBICHNEM UX B IPOCTPAHCTBEHHO-
rpaduyecKoi UM 3HaKOBO-CHMBOJIMUYECKON opme

52 OCHOBHBIE CBEICHUS O Ypok ycBoeHHs OOBSACHSAIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «OJIEKTPOHY,

CTPOCHUHU ATOMOB. HOBBIX 3HAHUU «XUMHUYECKHH DJIEMEHT», «MacCOBOM YUCIIO». ONUCHIBAIOT
CTpOEHHUE s/ipa aToMa ucnoib3yd [lepuoanueckyro cucteMy
xumudecknux 3neMeHToB . 1. Menaeneesa. [lomygaror
WH(OPMAILIHIO TT0 XUMUU U3 PA3INYHBIX HCTOYHUKOB,
AHAUTN3UPYIOT €€.

53 CrpoeHnue 371eKTpOHHBIX Ypok-uccnenoBanue | OOBSICHSIIOT YTO TAKOE ANEKTPOHHBIN CIIOH WM YHEPTeTUYECKUI
YPOBHEHW aTOMOB XUMHUYECKHUX ypoBeHb. COCTaBJISIOT CXEMBI pACIIPEICIICHHS JIEKTPOHOB TIO
aneMeHTOB Ne«Nel-20 B AIIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOI 000510UKe
tabmume J[. . Menpaeneena.

54 [lepuoanueckuii 3aKoH Ypok-uccnenoBanue | PackpbIBaioT (U3NYECKUI CMBICI: MTOPSIIKOBOTO HOMEpa

. 1. MeHneneeBa u CTpOCHUE
aTomMa

XUMHUYECKOT0 JIEMEHTa, HOMepa Meprojia U HOMEpa IpyIIIb.
OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHUS METAJUTMYECKUX U
HEMETAJITMYECKUX CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX
COEJIMHEHUH B IIEpUOJIax U Ipynmax
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XapakTeprucTUKa XUMHIECKOTO
DJICMCHTA HA OCHOBAaHHMH €ro
nojoxxeHus B [lepuognyeckoi
CHCTEME

Ypoxk-uccienoBaHue

56

XapakTepucTuKa XUMHYECKOTO
3JICMCHTA HA OCHOBAHHMH €ro
nojoxxeHus B Ilepuognyeckoi
CHCTEME

YpoK-pakTUKyM

XapakTepu3yloT XUMHUECKHE 3JIEMEHTHI 1—3-T0 Mepruo0B 1Mo
UX TOJIOKEHUIO B [lepuoanyeckon cucTeMe XMuMHYECKUX
anemenTtoB J[. 1. MenzaeneeBa. ApryMeHTUPYIOT CBOMCTBA
OKCHJIOB ¥ THIPOKCUIOB METAJJIOB U HEMETAJJIOB ITOCPEICTBOM
ypaBHEHUH peakiui
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3nauenue [lepuoanueckoro
3akoHa u [lepuoanueckoi
CHCTEMBI XUMHUYECKHUX
anemenToB 1. . Menaeneena

ypOK-I/ICCJ'IeI[OBaHI/Ie

OmnpenenstoT UICTOYHUKHN XuMudeckor nHpopmanuu. [lomyqator
HE00X0IUMYI0 HH(DOPMAIIHIO U3 PA3INIHBIX HCTOUHUKOB,
aHAM3HUPYIOT €€, oPopMIIIIOT HH(DOPMALIMOHHBIA TPOAYKT,
MIPE3EHTYIOT €ro, BeAyT HAYYHYIO JUCKYCCHIO, OTCTAauBaIOT
CBOIO TOUYKY 3pPECHHUS

Xumuyeckasi cBsizb. OKHCJIHTEILHO-BOCCTAHOBUTEIbHbIE peakuuu (11 v)
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HNonnas xumMudeckas CBsI3b

Ypok-
WCCIIeIOBaHHE

OOBSCHSAIOT YTO TAKOE HOHHAS CBSI3b, MOHBI. XapaKTEPU3YIOT
MEXaHU3M 00pa30BaHUs HOHHOM CBSI3U. COCTABIISIIOT CXEMBI
00pa3zoBaHusi HOHHOU CBsI3U. VICIIONB3YIOT 3HAKOBOE
MozenupoBanue. OnpeaensaoT THUI XUMUYECKOW CBSI3U 10
dbopmyne BemecTBa. [IpuBOAST MpUMeEpHI BEIIECTB C HOHHOU
CBSI3b10. Y CTAHABIMBAIOT MPUYMHHO-CJIEACTBEHHBIE CBS3H
MEXy COCTaBOM BEIIECTBA U BUJIOM XUMHUYECKOH CBS3H, MEXKY
HMOHHOM CBSI3bI0 U KPUCTAINIMYECKUM CTPOEHUEM BEILIECTBA,
MEXy KPUCTAIITMYECKUM CTPOCHHEM BEIIECTBA U €T0
(bu3MYECKUMHU CBOMCTBAMH

59

KoBanenTHas xummueckas CBS3b

Ypok-
nccae0BaHue

OOBACHSIOT YTO TaKOE KOBAJICHTHAS CBSI3b, BAJICHTHOCT.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISPHOM
XAMHUYECKOH CBS3U. MCIONB3yIOT 3HAKOBOE MOJIETUPOBAHME.
OnpenensoT THII XUMHYECKON CBS3U 1O (hOpMYJIe BEIIECTRA.
[TpuBOAST IPUMEPHI BEIIECTB C KOBAJIEHTHOM CBS3BIO.
VcraHaBIUBalOT MPUYUHHO-CIICICTBEHHBIC CBSI3H MEXKIY
COCTaBOM BEIIECTBA U BUJIOM XUMHYECKOU CBSI3H, MEXKIY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM BEIIIECTBA,
MEXy KPUCTATHYECKUM CTPOCHHUEM BEIIECTBA U €TI0
(bU3MYECKUMHU CBOMCTBAMH

60

KoBasieHTHAas nonsipHas

Ypok-

OOBACHSIOT YTO TAKOE KOBAJICHTHAS TOJIAPHAs CBSI3b,




XHUMHUYECCKasA CBA3b

HUCCIENOBAHNE

AIEKTPOOTPHUIIATEIIBHOCTD, BOSTOHKA UJTU CYOIMMAITHs.
CocTaBISIOT cxeMbl 00pa30BaHUS KOBAICHTHOM MOJIIPHOM
XUMHUUYECKOH CBsI3U. MICIOJIb3yIOT 3HAKOBOE MOJACIMPOBAHUE.
XapakTepu3yrT MEXaHU3M 00pa30BaHUs MOJISIPHON KOBaJICHTHOM
cBs13u. OnpenensoT THI XUMHYECKOU CBSI3U 110 hopMyIie
BeniecTBa. [I[puBOAST mpUMEpPHI BEIIECTB C KOBAJIEHTHOMN
MOJISIPHOM CBSI3bI0. Y CTAHABIMBAIOT MPUYHMHHO-CIICJCTBEHHBIE
CBSI3M MEXY COCTABOM BEILIECTBA U BUJOM XUMUYECKOW CBS3H,
MEK]1y KOBaJICHTHOM CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA, MEK/1Y KPUCTAJUNIMYECKUM CTPOCHHEM BEILIECTBA U €T0
¢uzuveckuMu cBorictBamu. CocTaBiIsAoT (GOpMyIIbl OMHAPHBIX
COEIMHEHUH 1O BaJICHTHOCTH U HAXOJST BaJICHTHOCTH 3JIEMEHTOB
1o opmyse OMHAPHOTO COSTUHEHHUS.

51

Merannuueckas XuMU4uecKas
CBA3b

Ypok-
UCCIIEIOBaHKE

OOBACHSIOT UTO TAKOE METALINYECKAS CBS3b.

CocTaBistoT CXeMbl 00pa30BaHUs METAUTNICCKON XUMHUICCKOU
cBs3U. VMcnonb3oBaTh 3HAKOBOE MOJIETTMPOBAHMUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUs METAJUIMYECKON CBSI3H.
OnpenensoT THIT XUMUYECKOW CBSI3U 1O (hOpMYJIie BEIIECTBA.
[TpuBOAST IPUMEPHI BEIIECTB C METAINIMUECKON CBSI3bIO.
VYcraHaBnuMBalOT MPUUUHHO-CIICICTBEHHBIE CBSI3H MEXKIY
COCTaBOM BEIIECTBA U BUJIOM XUMHYECKOU CBSI3U, MEXKIY
METAIJTINYECKOM CBS3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM
BEIIIECTBA, MEXKY KPUCTALTUISCKUM CTPOCHHEM BEIIECTBA U €T0
(bU3MYECKUMU CBOMCTBAMH.
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CrerneHp OKUCIIEHUSI

VYpok ycBoeHHS
HOBBIX 3HAaHUN

OOBACHSIOT YTO TAKOE «CTEIMEHb OKUCICHUS, «BAIIEHTHOCTDY.
CoctaBnaoT (opmynbl OWHAapHBIX COENMHEHWH Ha OCHOBE
o0111€ero crocoda ux Ha3BaHHUH.

CpaBHUBAIOT BAJEHTHOCTh U CTETIEHb OKUCIICHUA. PaccunThIBaIOT
CTENeHH OKUCIICHHS 110 GopMyJIaM XUMUYECKUX COeTMHEHUN
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OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIBHBIE PEAKITUU

Ypok ycBOoeHUS
HOBBIX 3HAHUU

64

OKHUCIIUTEIILHO-
BOCCTaHOBUTEIbHBIE PEAKIIHH

VYPoK - IpakTUKyM

OOBACHAIOT 4YTO Tako€ OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu, OKHCJIUTEND, BOCCTAHOBHUTEb, OKHCJICHHE,
BOCCTaHOBJICHHE.

Knaccupumnupytor XUMUYECKHE PEAKIUHA IO NPU3HAKY
«A3MEHEHHUE CTEIIEHENU OKUCIICHUS DJIEMEHTOBY.

Onpepensitor OKHCJIMTEIb M BOCCTAHOBMTEIb, IPOLIECCHI




OKHCJICHHUA U BOCCTAaHOBJICHU .

65 O06o001IeHre U cHCTeMaTH3aIus O6o06maromui O06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HaHUS 10 Teme: «I13 u
3HaHuil o teMam: «I13 u YPOK I[ICX9» u «Ctpoenue Beniectsa. OBPy». [Ipumensitor Ha
HCX3» u «CtpoeHne BelecTsa. NPaKTUKE paHee U3YYEeHHBIH MaTepuai, padoTas Mo Tpynnam ¢
OBP» 3aJIaHUSIMH PA3HOTO YPOBHS CIIOKHOCTH
66 KonrponbHas pabora mo remam: | Ypok — KOHTpoids | [IpuMeHsoT Ha MpaKTUKe paHee U3yYEeHHBIH MaTepHual, paboras
«13 u IICX2» u «CtpoeHue 3HAHUU T10 TPYIIIAM C 33JIaHUSIMUA Pa3HOTO YPOBHS CJI0KHOCTH,
Bemectsa. OBPy» BBITIOJTHSIOT KOHTPOJBLHYIO PaboTy.
67 Pemenne pacueTHbIX 3a7a4 Ypok - npaktukyM | Pemaror pacuetHsie 3a1auu.
68 IIpomexxyTouHas arrecranus Ypok — koHTponst | [I[pUMEHSAIOT Ha MPaKTHKE paHee U3yYSHHbII MaTepual, padoTas
3HAHUU 0 TPYMIAaM C 3a/IaHUsIMU Pa3HOTO YPOBHS CII0)KHOCTH,
BEITIOJHSIOT KOHTPOJBLHYIO paboTy
Pezepe — 2 uaca - «Pewenue pacuemnuvix 3a0au»
9 ki1ace
Ne [ara Tema ypoka ®opma Bujbl yueOHOM qeATeIbHOCTH
n/n Inan dDakr OpraHu3anuu
yYpOKa
IToBTOpeHune u 00001IeHHE CBeieHUI IO Kypcy 8 kaacca. Xumuyeckue peakuuu (5 9)
1 Knaccugukanus VYpok ycBoeHus | XapakTepHu3ylOT OKCHJbI, THIPOKCH bl (OCHOBaHUS, aM(pOTEpPHbIE
HEOPraHWYECKUX BEIIECTB U UX | HOBBIX 3HAHMM | TUAPOKCUIBI, KUCIOPOACOAEPKAIINE KUCIOTHI) U COJIU IO IJIaHy:
HOMEHKJIaTypa COCTaB, CrIoco0bl 00pa3oBaHMs Ha3BaHUI, XapaKTepHbIE CBOIICTBA
u nosnyuenue. KnaccuuuupyroT OKCUabI, THIPOKCHIbI
(ocHOBaHMs1, aM()OTEpHbIE TUAPOKCUIBI, KHCIOPOACOEpKAIINE
KHCJIOTBI) U COJIM O Pa3JInYHbIM MTPU3HAKaM. Y4aTcs
MOATBEPKIaTh XapaKTEPUCTUKY OTAENIBHBIX MIPEICTaBUTEIEH
KJIACCOB HEOPTaHUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIUX PEAKIIMNA. PacKppIBatoT B3aUMOCBSI3b MEXKIY
KJIacCaMH HEOPraHMYECKUX COeIMHEHUH, KaK TeHETUYECKYIO
2 Knaccudpukanus xumuueckux | Ypok ycBoeHUs | OOBICHSIOT HOHATUS «XUMUYECKasi peakLus», «PeaKkiuu
peaxkuii Mo pa3IuuHbIM HOBBIX 3HaHUH | COCTUHEHHUSY», «PEAKIH PA3IIOKEHUS», «PEaKIIUU OOMEHaY,
OCHOBaHUSM «peaKuyu 3aMelICHUs», «PEaKIIUN HEUTpaIn3alum»,
3 Bxonnasa nuarnoctuueckas YPOK KOHTPOJIS | «OK30TEPMUYECKUE PEAKLIUN», «IHIOTEPMUYECKHE PEAKLIUN»,

pabora

3HAHUH

«00OpaTUMbIC pEaKIUNy, KHEOOPATUMBIC PEAKIIUI,

«OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKITUN», «KTOMOI'CHHBIC




PEaKIun», «reTepOTreHHbIE PEaKIIUNy, «KaTAIUTUYECKUE PEaKLun»,
«HEKATAIMTUIECKHE PEAKIIUN», «TEIJIOBON A(PPEKT XUMHUISCKON
peakuny. Knaccupuuupyor XuMHUeCKUe Peakiiu 1o
pa3IMYHBIM OCHOBaHUSIM. ONpenensioT OKUCIUTENb U
BOCCTaHOBUTEJIb, TPOLIECCHI OKUCICHUSI U BOCCTAHOBIICHHUSI.
HabnronaoT v onuchIBalOT peakiiMi MEXKTy BEIIECTBAMU

[TonsiTHE O CKOPOCTH
XAMHUYECKOW PEaKIUU.

Ypoxk —
UCCJIEJOBaHUE

OOBACHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOM peaklum».
IAPTYMEHTHPYIOT BBIOOp €IMHUIl U3MEPCHHSI. Y CTAHABIMBAIOT

Karanus [IPUYUHHO-CIICICTBEHHBIE CBSI3U BIMSIHUS Pa3IU4HbIX (DaKTOPOB Ha
CKOPOCTh XUMUYECKUX peakiuii. HaOmroaaroT U OnmuchBaoT
PEaKIIUU MEXy BEUIECTBAMH C ITOMOIIBIO0 PYCCKOTO (POJIHOTO)
SI3BIKA U SI3bIKA XUMUU. [IpOBOISAT OMBITHI, TOITBEPKAAOIITIE
BaBUCUMOCTh CKOPOCTH XMMUYECKON PEAKLUU OT Pa3IMUHbIX
(akTOpOB
Xumudeckue peakuuu B pacreopax (10 v)
DNEeKTPOIUTHYECKAS Ypok — XapakTepu3yroT MOHATHS «QJIEKTPOJIMTUYECKAs TUCCOLMALIMSIY,
JUCCOLMalus UCCJIEIOBAHUE | «IJIEKTPOJIUTBLY, «HEIIEKTPOIUTHD). Y CTAHABIMBAIOT IPUUHUHHO-
Hcnonb30BaHu | CIIEICTBEHHBIE CBSA3U MEXAY MPUPOIOH 3IEKTPOIUTA U CTETIEHBIO
e Hu(poBoOii | €ero AUCCOLMAIMU. Y CTAHABIMBAIOT IPUYNHHO-CIICCTBEHHbIE
JIa0OpaTOPHUM- | CBSI3U MEXKY TUIIOM XUMHUYECKOU CBSA3H B DJIEKTPOJIUTE U
JlaGopaTopHasi | MEXaHU3MOM €0 AUCCOLUALNH.
padora Ne9
«IIEKTPOJIMTH
yeckas
AUCCOLHALM A

OCHOBHBIE TTOJIOKEHMUS
TEOPHH JIEKTPOTHUTHICCKOM

Ypok ycBoeHus
HOBBIX 3HAaHUU

XapakTepus3yrT MOHITHUS «CTETEeHb IUCCOIUAIINNY, «CUITBHBIE
AIIEKTPOJIUTHDY, «CIA0BIE ATEKTPOIHUTHL, KKATHOHBD, «AHUOHBDY,

nuccormaruu (TO/) HMcnoab30BaHH | «KUCIOTHDY, KOCHOBAHUSMY, «COMN». COCTABIISIIOT ypaBHEHUS

e ungposoi ANEKTPOIUTUYECKON JUCCOLMALNH KUCIIOT, OCHOBAHUM U COJIEH.
Jaboparopun- | MmuroctpupyioT npuMepaMu OCHOBHBIE TIOJIOKEHUS TEOPUU
JlaGopaTopHasi | 2JIEKTPOJIUTUYECKON JUCCOLUALINH.

padora Nel0 | PasnuuaioT KOMIOHEHTHI JOKA3aTENbCTB (TE3UCOB, apTYMEHTOB U

«Cuabnble 1 | QOpPMBI JOKA3aTEIbCTBA)

ciaadble

3JIEKTPOJHUTHD)

XMMHUUYECKHUE CBOWCTBA KHUCIOT

KomOunupoBan

XapakTepu3yrT O0IHe XUMHUYECKHE CBOMCTBA KUCIIOT C TIO3UITUH




B cBeTe TOJ] HBIN YpOK TEOPHUHU DIEKTPOJUTUUECKOHN qucconuanuu. CoCcTaBiIsitOT
MOJIEKYJISIPHBIE, TOJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS
peakLMil C y4acTHEM KUCIOT. APTyMEHTHPYIOT BO3MOKHOCTh
9 XUMHYECKHE CBOMCTBA KUCJIOT Ypok- MPOTEKAHUS PEaKIUi C y4acTUEM KHUCJIOT Ha OCHOBE IpaBuiia
B cBeTe TOJI MPaKTUKYM bepronie u psga akTMBHOCTA MeTaIOB. [IpOBOASIT ONBITHI,
HMcnojb30Banu | TMOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, C
e uu(poBoi coOroicHreM MpaBul TeXHUKH Oe3onacHocTu. Habmogator u
JlaGopaTopuu- | ONMCHIBAIOT PEAKLMHU C YYaCTHEM KUCIIOT C IIOMOIIBLIO PYCCKOIO
JlaGoparopuasi | (POIHOrO) s3bIKa U S3bIKA XUMUU
padora NelS
«Peaxknus
HelTpau3anu
u.Bzaumopeiict
BHE
THAPOKCHAA
HATPHUA C
COJISTHOM
KHUCJIOTOMH
10 XUMHUECKHE cBoiictBa | KomOunupoBan | COCTaBISIOT MOJEKYISPHBIE, OJTHBIE U COKPAIICHHBIE HOHHBIE
OCHOBaHUN B CBETE TEOPHUHU HBIN YPOK YpaBHEHHUS peakuil C ydyacTUEM OCHOBaHUI. ApryMEHTHPYIOT
BIEKTPOJIUTUYECKON BO3MO’KHOCTh ITPOTEKAHUS PEAKLUNA C yUaCTUEM OCHOBAaHUM Ha
ncconyranuu ocHoBe npaswia bepromie. [IpoBOAAT ONBITHL, TOATBEPKAAOLINE
XUMHUYECKHE CBOMCTBA OCHOBAHMM, C COOIOICHUEM TIPABHIT
TEeXHHUKH Oe3omnacHocTy. HabmoqaroT 1 ONUCHIBAIOT peakliuu ¢
y4acTUEM KHUCIOT C MOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA U S3BIKA
XUMUU
11 XuMudeckue CBOMCTBa cosield B | YPOK ycBOeHHUsl | XapakTepHu3ylT 00Ire XUMUYECKHE CBOWCTBA COJNEH C MO3HUIINN
CBETE TEOPHUH | HOBBIX 3HAHUM | TEOPUU AIEKTPOIUTHUECKON aucconnanuu. COCTaBIISIIOT
BIEKTPOJIUTUYECKON MOJIEKYJIIPHBIE, TIOJHBIE U COKPALIEHHBIE HOHHBIE YPAaBHEHUS
nccouranuu peakumii ¢ ydacTHeM cojiel. ApryMEHTHPYIOT BO3MOKHOCTh
MPOTEKAHUs PEaKIMi C y4acTHEM COJIel Ha OCHOBE MpaBUiia
beprome. I[IpoBOASAT OMBITHI, TOATBEPKAAONTNE XUMUIECKHE
CBOICTBa COJIEH, C COOIIOIEHNEM TIPABHII TEXHUKH O€30MMaCHOCTH.
HalmronaroT v OMUCHIBAIOT PEAKIIMH C YIaCTHEM COJIEH C
MTOMOII[BIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XUMHH
12 [TonsiTHE 0 ruponK3e conen KomOunupoBan | YcTaHaBIMBaKOT 3aBUCHMOCTh MEXKY COCTAaBOM COJIM U




HBIN YpOK
Hcnoab3oBanu
e undposoii
JabopaTropum-
JlaGoparopHas
padora Nel4
«Omnpenesenne
PH pacrBopoB»

XapaKTepoM THAPOIIN3a. AHATU3UPYIOT Cpedy pacTBOpa COJIU C
MOMOIIBI0 UHAUKATOPOB. [IpOrHO3UPYIOT THIT THAPOIN3a COU HA
OCHOBE aHaJin3a ero (opMyJibl
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ILp. Ne 1. Pemienue
HKCIIEPUMEHTAIbHBIX 33/1a4 10
TeMe «DIEKTPOIIUTUYECKAs
JTUCCOITUAITUS

Ypoxk —
MPAKTUKYM
HUcnonb3oBanu
e ungposoit
JadopaTopuu-
JlabopaTopHas
padora Nell
«Bausinue
TeMIlepaTypsbl
HA
AUCCOLHALMION»
JlabopaTopHas
paGora Nel2
«Bausinue
KOHLEHTPaIlu1
PAcTBOPOB Ha
AUCCOLUALMIO

VYyarcs oOpamatecsi ¢ JabopaTopHbIM 000pyAOBaHUEM U
HarpeBaTelIbHBIMH TPUOOPaMU B COOTBETCTBUU C IPaBHIAMH
TeXHUKU Oe3omacHocTu. HabmonaroT CBONCTBA 3JIEKTPOJIUTOB U
IIPOUCXOJAIINX C HUMHU sBieHud. HaOnrogaroT M onMchIBaIoT
peakUMu C y4acTUEM 3JIEKTPOJIUTOB C MOMOILBI) €CTECTBEHHOTO
(pycckoro WM poOAHOrO) S3bIKa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIbI 10 pPE3YyJIbTaTaM IPOBEAECHHOTO YKCIIEPUMEHTA

14

0O00011eHNEe U
CHCTEMAaTH3alMs 3HAHUH I10
TEMC ((XI/IMI/I‘-IGCKI/IG peaKHI/II/I
B PAcTBOPAX IIIEKTPOIUTOBY

Ypox
00001IeHHS U
CHCTEMAaTU3aIx
M 3HAHUHU
Hcnoab3oBaHu
e ungposoi
JadopaTopuu-
JlabopaTopHas
padora Nel3
«Bansinue
pacTBOpUTEJIsI

O060011at0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 110 TEME:
«XMMHUYECKHE PEAKIIMH B paCTBOpaxX IEKTPOIIUTOBY. [IpumenstoT
Ha MPaKTHUKe paHee U3yYyeHHBIH MaTepuai, paboTas 1Mo rpymnmam ¢
3aJJaHUSIMU Pa3HOT'O YPOBHSI CIIOKHOCTH




Ha

AUCCOIHALMION»
15 K.p.Ne 1 o Teme VYpok koHTpoas | [IpuMeHsIOT Ha IpakTUKE paHee U3YUYEHHBII MaTepuall, padoras 1o
«XUMHUYECKHE PEAKIINH B rpymnnaMm ¢ 3aJaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH, BHITTOJTHSIOT
pacTBOpax AJIEKTPOJIUTOBY KOHTPOJIBHYIO PadoTy.
HemeTanabl 4 ux coerHeHus (25 4)
16 OO01mas XxapakTepuCTHKa Ypok — OOBSICHSIIOT 4TO Takoe HeMeTa/uTbl. CPaBHUBAIOT aJIOTPOITHBIC
HEMETAJIJIOB UCCJIEIOBAHKUE | BUJOU3MEHEHHsI KUCIIOpoAa. PackpbIBaTh MPUYHHBI AJTIOTPOIIHH.
XapakTepu3yroT XUMUYECKHE SJIEMEHThI-HEMETaJIbI M IIPOCTHIC
BEIIIECTBa-HEMETAJLIBL: CTPOCHUE, PU3NUECKUE U XUMHUYECKHE
CBOMCTBA HEMETAIIIOB. OOBSICHSIOT 3aBUCUMOCTh OKHCITUTEIHHO-
BOCCTaHOBUTEJIBHBIX CBONCTB 2JIEMEHTOB-HEMETAIIIOB OT UX
noJio’keHus B [leproqudeckoi cucreMe XMMHYECKHX dJIEMEHTOB
17 Ob6mas KomOunupoBan | XapakTepusyroT CTpoeHue, pu3ndeckie U XMMHUYeCKHUe CBOICTBA,
XapaKTePUCTHKA JIEMEHTOB HBII YPOK MOJTy4eHHUE ¥ IPUMEHEHHE TAJIOTCHOB B TUTaHE 00IIETO,
VIIA rpynmsl — rajioreHoB O0COOCHHOTO U €IMHUYHOTO. Y CTAHABJIMBAIOT MPUYHMHHO-
CJICJICTBEHHBIC CBS3M MEKIY CTPOCHHEM aToMa, XUMUIECKOU
CBSI3bI0, TUIIOM KPUCTAJUIMUECKOM PEIIETKH raloreHoB, UX
(U3HYECKUMU U XUMUISCKUMU CBOWCTBAMU
18 CoeanHeHUs TaIOTeHOB Ypok ycBoeHusi | XapakTepus3yloT COCTaB, (hU3MUECKHEe W XMMHYECKHE CBOMCTBA,
HOBBIX 3HAHUH | TIOJydeHHWE W  NPUMCHCHHE  COCAWHCHHWH  TaJOreHOB  C
Hcnoap30BaHu | UCTIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHUHU.
e uudposoii | Ha3piBatoT coepnHEHMs TaJOreHOB MO (OpMyJe U COCTaBISIOT
JaGoparopun- | GOpMyNbl MO MX HA3BaHUIO. Y CTaHABIMBAIOT MPUYUHHO-
JlaGopaTopHasi | CIC/ICTBEHHBIE CBSI3M MEXAY XHUMHYECKOW CBSI3bIO, THUIIOM
pa6ora Nel6 | KpUCTANIMYECKOM  pEIIeTKH  COeIMHEHMH  TaJOreHoB,  UX
«CBoiicTBa (GUBUYECKUMU U XUMUYECKUMU CBOMCTBAMH.
¢propHoii [TpoBoasT, HAOMIOJAIOT ¥ OMHUCHIBAIOT XUMHYECKUN IKCIEPUMEHT
BOJbD) [0 PACIO3HABAHUIO TAJOTCHHUJI-MOHOB C COOJIIOJICHUEM ITPABHII
TEXHHUKHU 0€3011aCHOCTH.
BBIIOTHAIOT pacyeThl M0 XUMUYSCKUM (GopMysiaM U ypaBHEHUSM
peaxIui, MPOTEKAIOIINX C YIaCTHEM COCTUHEHUI raJIOr€HOB
19 [T.p.Ne 2. «3yueHue cBOICTB Ypok- VYyarcs oOpamatbess ¢ JgabopaTopHbIM  00OpyAOBaHHEM U
COJISTHOM KUCIIOTBD» MIPaKTUKYM HArpeBaTENbHBIMU TMPUOOpPAaMH B COOTBETCTBHH C TIpaBUIAMHU

TexHUKH Oe3omacHocTH. HaOmromaroT CBOWMCTBA AIEKTPOIUTOB U




MPOUCXOAIINX C HUMHU sBieHUH. HaOnrogaroT M onmMchIBaIOT
peaklMy C y4aCTUEM DJJIEKTPOJIUTOB C MOMOILIBIO €CTECTBEHHOTO
(pycckoro WM pOAHOIO) SI3bIKAa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEAECHHOTO HKCIIEPUMEHTA

20 OO0m1as XxapakTepucTUKa KomOunupoBan | J[aroT oOmIyr0 XapaKTepUCTUKY aTOMaMm, MPOCTHIM BEUIECTBAM W
anemeHnToB VI A - HBII YPOK COCAUHEHUSAM XaJIbKOTE€HOB B 3aBUCHUMOCTH OT KX MOJIOKCHUS B
xanpkoreHoBn. Cepa [Tepuoanueckoil cucreme. XapakTepU3ylOT CTPOCHUE, aJIIOTPOIIHS,

(U3UYECKHE ¥ XMMHUYCCKHE CBOWMCTBA, IMOJIYYCHUE M IPUMCHCHHE

cepbl. YCTaHABJIMBAIOT MPUYMHHO-CICJICTBEHHBIE CBSI3H MEXKIY

CTPOCHUEM aTOMa, XMMHYECKOUN CBSI3bIO, TUIIOM KPUCTALIMYECKON

pemETKU cephl, €€ GU3NIECKUMU U XUMUYCCKUMH CBOWCTBaMH.
BrinonHsa10T pacy€Thl M0 XUMUUYECKUM (HOpMYysiaM U YPaBHEHUSIM
peakiMii, MPOTEKAIOIINUX C YYACTUEM CEPBI.

21 CepoBo0opo1 U CyIbGUIBI KomOunupoBan | XapakTepHu3yrOT COCTaB, GU3HUCCKUE M XUMHYCCKUE CBOMCTBA,

HBIN YPOK MOJIy4EHHUE U MPUMEHEHNE COCIMHEHUN CEPhl B CTEIICHU
HMcnoab30BaHH | OKUCIEHUS -2 C UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
e ungposoit si3pIKa XUMUU. Ha3bIBalOT COEMHEHUS CEPhI B CTEIICHU
JadopaTopuu- okucieHus -2 mo popmysie 1 CocTaBisIOT GOPMYIIBI IO UX
JladopaTopuasi | Ha3BaHUIO. COCTABIIAIOT MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS
pabora Nel7 peaKIni, XapaKTepU3yIOINEe XUMUUYECKUE CBOMCTBA COETUHEHUI
«IliiaBjieHne M | Cepbl B CTCTICHU OKHUCIICHHSI -2.
kpucTaaan3an | OnUCBIBalOT MPOLECCHl OKUCIEHUS-BOCCTAHOBIIEHUS, ONPENEISIOT
Usl cepbDy OKHCJIUTEIb M BOCCTAHOBHUTEIb M COCTABISIOT 3JIEKTPOHHBIN
OaJlaHC B peaKIMAX C YIaCTHEM CEpPhl B CTETICHU OKUCIEHUS -2.
YcTaHaBIUBalOT MPUYMHHO-CIICICTBEHHBIE  CBSI3U  MEXKIY
XUMHUYECKON  CBSI3bIO, THUIIOM  KPUCTAUIMYECKOM  PEIIETKU
COCIMHEHUH Cepbl, NX (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU
22 Kucnoponnsie coenunenus cepbl | KoMOuHupoBaH | 3anmuchiBalOT (GOPMYIIBI OKCHAOB CEPhI, HA3BIBAIOT UX, OMUCHIBAIOT
HBIN YPOK CBOMCTBA Ha OCHOBE 3HAHUU O KHUCJIOTHBIX OKCHUIAX.

XapakTepu3yloT COCTaB, (U3MYECKHME M XUMHUYECKHE CBOHCTBA
CEpPHOM KHCIIOTBI KaK JJIEKTPOJINTA C HMCIOJIb30BAHHEM PYCCKOTO
(poaHOrO) s3bIKA U sI3bIKa XUMHUH. COCTaBJISIIOT MOJEKYJISIpHBIE U
VWOHHBIE YpPaBHEHMS pEAaKUUH, XapaKTePU3YIOIINX XUMHUYECKHE
CBOMCTBA CEPHOM KUCIOTHI. Pacno3HaioT cynbhaT-uoHbI.

XapakTepru3yrT CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI




KaK OKHCJIUTENS C UCIOJb30BaHUEM PYCCKOTO (POIHOIO) s3bIKa U
a3plka  xuMuM.  COCTaBISIOT  ypaBHEHUS  OKHUCIUTEIbHO--
BOCCTAHOBUTEJIbHBIX PEAKIUI METOJOM AJIEKTPOHHOIO OasiaHca.
BeImonHsAI0T pacy€Thl 0 XUMUYECKUM (GOopMyJiaM U YPaBHEHHSIM
peaKkLMii, MPOTEKAIOIINX C YYACTUEM CEPHOU KUCIIOTBHI.
Habir01a10T 1 ONKCHIBAIOT XUMUYECKUN IKCIEPUMEHT

23

ILp. Ne 3. «M3yueHue CBOWCTB
CEpPHOM KUCIOTBD»

Ypoxk —
MPAKTUKYM

VYuarcsa oOpamarbess ¢ J1a0OpaTOpHBIM — OOOpYIOBAaHUEM U
HarpeBaTelIbHBIMH TPUOOPaMU B COOTBETCTBUH C IPaBHIAMH
TeXHUKU Oe3omacHocTu. HabmonaroT CBONCTBA 3JIEKTPOJIUTOB U
OPOUCXOIAIIMX C HUMH siBJeHHH. HaOmogaroT ¥ OomMchIBaroT
peakUMu C y4acTUEM 3JIEKTPOJIUTOB C MOMOIIbK) €CTECTBEHHOTO
(pycckoro uiau poAHOrO) Si3blKa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIbI 10 pPE3yJIbTaTaM IPOBEAECHHOTO YKCIIEPUMEHTA

24

Obwuas
XapaKTEePUCTHKA XUMHUYECKUX
anemeHToB VA rpymisl. A30T

KomOuHupoBan
HBIN YPOK

JlatoT o0Iyr0 XapakTepHUCTUKY aTromMam, MPOCThIM BEIIeCTBaM U
COCIMHEHUSM ITHUKTOT€HOB B 3aBUCHUMOCTU OT UX IOJOXKEHHS B
[Tepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (pU3nIecKre
U XHUMUYECKHE CBOMCTBA, IOJIy4Y€HHE M MPUMEHEHHE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHUU.
HazpiBator coenuHeHus as3ora 1o (opMmyne M COCTaBIsOT
dbopMynbl O WX Ha3BaHWIO. YCTaHABIMBAIOT MPUYUHHO-
CIIEICTBEHHBIE CBS3M MEXIy CTPOCHHEM aTOMa U MOJIEKYIbI,
BUJIOM XHMMHYECKOH CBS3HM, THIIOM KpPHUCTANIMYECKOW perEéTKu
a30Ta U ero (PU3MYeCKUMU U XUMUYECKUMHU CBOWCTBAMHU.
BeIMOMHSIOT pacy€Thl MO0 XUMUYECKUM (QopMyiaM U ypaBHEHUSM
peaxiuii, MpoTEeKarIIUX C y4acCTHEM a30Ta

25

Ammuak. Coiii aMMOHUSA

VYpok ycBoeHus
HOBBIX 3HAaHUN

CocraBnsaoT  ¢GopMysiasl 1O WX Ha3BaHMWSM.  3allUCHIBAIOT
MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKLIMM, XapaKTePU3YIOLLHE
XHMHUYECKHE CBOMCTBA aMMHaka W cojieil aMMoHUsA. COCTaBIISIOT
YPaBHEHUSI OKHCIUTEIBHO- BOCCTAHOBUTEJIBHBIX pEaKUUh C
ydacTHEM aMMHaKa C MOMOIIbIO AIEKTPOHHOTO OaiaHca.

YcraHaBIMBaOT NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY BUJIAMH
XAMHYECKHUX CBS3€U, TUIIAMH KPUCTAJUIMYECKUX PEIIETOK aMMHUaKa
U colell amMMOHHS U UX QU3NYECKUMU U XUMHUYECKUMU




cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMHUCHIBAIOT XUMHYCCKHUI
AKCIICPUMEHT 110 PacliO3HaBaHHIO HOHOB aMMOHHUS C COOJII0ICHUEM
MIpaBUJI TEXHUKH OE30MaCHOCTH.

BBIMONHAIOT pacy€Thl MO XUMUYECKUM (hopMyniaM U ypaBHEHHSIM
PEaKIHii, MPOTEKAIIIMNX C yYaCTHEM aMMHaKa
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IL.p.Ne 4 «Ilonyuenue
aMMHaKa ¥ U3y4eHHE ero
CBOMCTB»

Ypok -
MPAKTUKYM

[Tomydaror, coOMparOT W pAacCIO3HAIOT amMMHuak. PaboralT ¢
J1a00paTOPHBIM 000PY/IOBAaHUEM U HarpeBaTeILHBIMU MPUOOpaMU B
COOTBETCTBUU C MpaBHJIAMH TEXHHKH Oe3omacHocTH. HalOmromaror
U OIKCHIBAIOT XUMHUYCCKHH SKCICPHUMEHT C TOMOIIBIO PYCCKOrO
(pomHOTO) s3bIKA W sI3bIKa XUMHUH. DOPMYIHPYIOT BBIBOJBI I10
pe3yibTaTaM IPOBEACHHOro sKcrnepuMeHTa. COTpyIHUYAIOT B
nporiecce y4eOHOro B3aUMOJICHCTBHS ITPU PadOTE B TPYIIIax
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Kucnopoacoaepxaniue
COEIUHEHMS a30Ta

Ypok -
UCCIIEJOBaHUE

28

KI/ICHOpOI[COI[Cp)KaH_II/IC
COCAMHCHUA a30Ta

KomOunupoBan
HBIN YPOK

3anuchIBalOT peaklMil, XapaKTepU3yILMe XUMUYECKUE CBOMCTBA
OKCHJIOB a30Ta.YCTaHaBIMBAIOT MPUYMHHO-CIEJCTBEHHBIEC CBSI3U
MEXIYy BUJIOM XUMHUYECKOM CBSI3M, THUIIOM KpPHUCTAJUIMYECKOU
PEmETKH OKCHAOB a30Ta M WX (U3MYECKIMH U XUMHYECKUMH
cBoiicTBamMu. XapaKTepU3ylOT COCTaB, (HU3MYECKHE M XUMUYECKUE
CBOMCTBAa Aa30THOM KHCJIOTBI KakK DJJIEKTPOJINTA, NPUMEHEHHE C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHH.
3anuchIBAalOT MOJIEKYJISAPHbIE U HOHHBIE YpPaBHEHUS PpEaKIMM,
XapaKTEPU3YIOIIME XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK
anektponuta.llpoBonar, HaAOMIOAAIOT M ONMUCHIBAIOT XUMHYECKHI
AKCIIEPUMEHT, XapaKTePU3YIOIINI CBOMCTBA a30THOM KUCIIOTHI KakK
AJIEKTPOJINTA, C COOTIOJICHUEM TTPABUIT TEXHUKU O€30TaCHOCTH.
XapakTepus3yrT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBIISIIOT
YPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMT,
XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHUCJIUTES, C TOMOIIBIO 3JIEKTpOHHOTO Oananca. [IpoBoasr,
HAOII0/IAI0T U OMUCHIBAIOT XUMUYECKUH IKCIIEPUMEHT,
XapaKTEPU3YIOIIHMI CBOMCTBA A30THOM KUCIOTHI KaK OKHUCIIUATEIS, C
cO0JII0JIEHHEM MTPABUJI TEXHUKH O€30MaCHOCTH
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®docdop u ero coeTMHEHUS

VYpok -
MIPaKTUKYM

XapakTepu3ylOT  CTpOCHHE, aIOTpOnuio, (U3HUYECKHe |
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M TNpuMeHeHue Qocdopa c
HCIIOJIb30BAHUEM PYCCKOTO (POJTHOTO) SA3bIKA U S3bIKA XUMHH.




CamocTosTeTbHO OMHUCHIBAIOT CBoMcTBa OKcup (ochopa(V) kak
KHMCJIOTHOTO OKCHJa M CBOMCTBA OPTO(POCHOPHON KHUCIOTHI.
[TpoBOasAT, HAOIOJAIOT U OMIMCHIBAIOT XUMHUCCKUI KCIIEPUMEHT C
COOJIIO/ICHMEM TPaBMJI TEXHUKH O€30MacHOCTH. Pacro3HaroT
dbochar-uoHbI
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O6mas
XapaKTepUCTUKA 3JIEMEHTOB [V
A- rpynmsl. Yriepon

Ypok
000011IeHHS U
CHCTeMaTH3alU
¥ 3HAHUH

JlaroT oOIIyr0 XapakTepUCTUKY aroMaM, MPOCThIM BEIIECTBAM U
COEIMHEHUSIM 351eMeHTOB IV A- rpynmbl B 3aBUCUMOCTH OT MX
nonoxkenuss B llepuonnueckod  cucreme.  XapakTepHU3YIOT
CTpOCHHE, aJUIOTPONUI0, (PU3NYECKUE M XUMHUYECKHE CBOMNCTBA,
NOJy4eHHEe M NMpPUMEHEHHEe aMOp(HOro yriepoia U €ro COpPTOB C
HCIIOJIb30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHUU.
CpaBHUBAIOT CTPOCHUE M CBOKCTBA aiMasa U rpadura. ONHUCHBAIOT
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOIMCTBA yriepoaa
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Kucnopoacoaepxaniue
COCIMHEHUS yriiepoaa

KonTponbHo-
00o001aronuii

YPOK

XapakTepu3yloT CcOCTaB, (pU3MYEeCKHe U XMMHYECKHE CBOMCTBA,
MOJIyYeHUE U TMPUMEHEHUE OKCHJOB YIiepoJia C MCIOJIb30BAHUEM
pycckoro (poAHOro) si3bIka M sI3bIKa XHMHU. Y CTaHABIMBAIOT
MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXIY BHAAMH XHMHYECKUX
CBs3€H, TUIIAMU KPUCTAITTMYECKUX PEIIETOK OKCUIOB YIepoaa, ux
GU3MYECKUMH U XUMHUYECKMMH  CBOWCTBAaMH, a  TakKke
npuMeHeHneM. CoOM0gar0T TpaBHiia TEXHUKU 0€30MacHOCTH MPHU
WCIIOJIb30BAHUM TIEYHOTO OTOIUICHUS. XapaKTEepU3yIOT COCTaB,
buznyecKkue U XMMHYECKHE CBOMCTBA, MOTYyYEHUE U MPUMEHEHUE
YTOJIBHOM KUCTOTHI U €€ coliel (kapOOHATOB M THIPOKapOOHATORB) C
HCIIOJIE30BAaHUEM PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMHUU.
NnmocTpupytoT 3aBUCHUMOCTH CBOWMCTB COJIEM YTOJBHOM KHUCIIOTHI
oT ux coctana. [IpoBoasT, HAOMIOJAIOT U OMUCHIBAIOT XUMHUECKUN
AKCIIEPUMEHT C COOJIIOICHUEM MPABMI TEXHUKH 0€301MaCHOCTH.
Pacno3naror KapOoOHAT-MOH. BeImonHsIOT pacyérel 1O
XUMUYECKUM (popMyliaM U ypaBHEHHSIM PEaKITUi, MPOTEKAIOIINX C
y4acTHEM COEIMHEHUM yriiepo/ia
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ILp. No 5. «ITonyyenue
YTJICKUCIIOTO Ta3a U U3YICHHE
€ro CBOMCTBY»

Ypoxk —
IIPAKTUKYM

[Tonywaror, coOuparOT W  pacMoO3HAIOT  YIJEKUCIBIA  ras.
HabnroaroT v ONMChIBaIOT XUMUYECKUH IKCIEPUMEHT C TOMOIIIbIO
pycckoro (poAHOTO) s3bIKa M s3bIKA XUMHH. DOpMyIUPYIOT

BBIBOJIbI 11O PE3YJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCEHTA.




CoTpynHuyaloT B TIpolecce Y4eOHOro B3aMMOJEHCTBUS TIPH
pabote B rpynnax
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YrieBo1opoasl

KomOunupoBau
HBIH YpOK

XapakTepu3ylT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coequHeHni.  PasnmuuyaroT  mpemenbHBIE M HENpEICIbHBIC
yraeBomopoasl.  HasplBaloT ¥ 3ammCHIBAIOT  (POPMYIIBI
(MOJIEKYIISIDHBIE W CTPYKTYpHBIC) BaXKHEUIIMX IPEICTaBUTEICH
yrieBoaopoaoB. lIpennaraioT SKCIEpUMEHT IO Paclo3HaBAHHIO
COCJIMHECHUH HeNpeneNbHOro crpoeHus. HaOmogaroT 3a Xomom
XUMHUYCCKOI'O SKCIICPUMCHTA, OIMMCBIBATh €0 U ACJIaTh BbhIBOJBI Ha
OCHOBe HaOmojeHu. OUKCHPYIOT Pe3yJbTaThl IKCIEPUMEHTA C
MOMOIIbI0 PYCCKOro (POJHOI0) s3bIKa, a TaKXKE C TMOMOIIBIO
XHUMHUYECKHX (OPMYJI U YPaBHECHUH.
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Kucnopoaconepxariue
OpPTraHUYECKUE COCAMHEHUS

KomOuHupoBan
HBIN YPOK

XapakTepu3yroT CIMPTHI, Kak KHCJIOPO/ACoIeprKallue
opranvueckue coenuHeHus. Kiaccuduuupyror crnupTsel 1O
aTOMHOCTH.

HazpiBaror mpencraBuTeneld OlHO- U TPEXATOMHBIX CIUPTOB U
3aIlUCBIBAIOT U3 (POPMYJIBI.

XapakTepusyroT KHCIIOTBI, KaK KHCIIOPOJICO/IEpIKAIIIe
OpPraHMYECKHUE COCTUHEHUS.

HaspiBator  mpenctaBuTened MpeneiabHbIX M HENPEIeNIbHbBIX
KapOOHOBBIX KUCIIOT U 3alUCHIBAIOT U3 (OPMYIIBI.

35

Kpemunii u ero coequHeHus

KomOunupoBan
HBIN YPOK

XapakTepu3ylT CTPOCHHE aTOMOB W KPUCTAIJIOB, (PU3HYECKUE U
XMMHUYECKHE CBOMCTBA, IOJIyYEHUE U TPUMEHEHHE KPEMHHS C
MCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U A3bIKA XMMHH.

VYcraHaBnuBaOT IIPUYUHHO-CJIEICTBEHHBIE  CBSI3U  MEXAY
CTPOEHHEM  aToMa, BHJIOM  XHUMHYECKOHW  CBSI3U, THUIIOM
KPUCTANIMYECKON pPEmETKM KpeMHHs, ero (U3NYEeCKUMU H
XUMHUYECKHUMH CBOMCTBAMHU. BBIMONHAIOT pacy€Thl 0 XMMHUECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOUIUX C Y4aCTUEM
KPEMHHSI U €T0 COCTMHEHHI. XapaKTepu3yloT COCTaB, (PU3HMIECKUE
U XMMUYECKHE CBOICTBA, MOJYyYEHUE U NPUMEHEHHE COECIUHEHUI
KPEMHUS C UCIOJB30BAaHUEM PYCCKOrO (POJHOIO) f3bIKAa U SI3bIKA
xuMHuH. CpaBHUBAIOT TUOKCUBI yIiiepoa U KpeMHUs. ONHUCBIBaIOT
BOKHEUININE THUIBI TPHUPOIAHBIX COCAMHEHWH KPEMHHUSA Kak




OCHOBHOTO 3JIeMeHTa JuTochepsl. Pacno3HaloT CHIIMKaT-nuoH

36 CunukaTHas Ypok ycBoeHMs | XapaKTEPU3YIOT CUIMKATHYIO IIPOMBIILIEHHOCTh U €€ OCHOBHYIO
[TPOMBILIIEHHOCTh HOBBIX 3HAHUM | MPOAYKLHMIO. Y CTAaHABIMBAIOT AHAJIIOTUM MEXKY Pa3IMUHbIMU
OTpaCJISIMM CUIIMKATHOW IPOMBIIITIEHHOCTH
37 [Tonyyenue HeMeTaIoB VYpok ycBoeHus | OnuChIBalOT HAXOXKICHUE HEMETAIUIOB B IPUPOAE. XapaKTEPU3YIOT
HOBBIX 3HaHUH | (PPaKIMOHHYIO EPErOHKY KHJIKOTO BO3/lyXa KaK COBOKYITHOCTh
bu3znyecKuX npoueccoB. ApryMeHTUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJUIOB K OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIM IIPOLIECCaM
38 [TonydyeHne BaKHENIIUX VYpok - XapakTepus3yrT XMMH3M, ChIPBE, allliaparypy, Hay4yHbIe
XUMHUYECKUX COCTUHEHUI MPAKTUKYyM MPUHLUIIBI U IPOAYKIIMIO TPOU3BOCTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT MTPOU3BOJICTBO CEPHON KUCIIOTHI C IPOU3BOJICTBOM
aMMHaKa
39 O60061IeHrE TIO TEME Kom6unupoBan | [IpoBoAsT olieHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHHH TEMBI.
«Hemeramibl ¥ UX coeAMHEHUS HBIH ypOK Koppektupytor cBOM 3HAHHS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesynbratoMm. [lomydaror  xumudeckyro  uHMOpManuu U3
Pa3NIMYHBIX MCTOYHUKOB. [lpeacraBisror mHbOpMANHIO MO TeMe
«Hemeramb» B BUae TaONHll, CXeM, OOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMeHeHnem cpeacts MKT
40 K.p. Ne2 1o teme: Ypoxk - [TpuMeHsIIOT Ha IpaKTUKE paHee U3YYeHHbIN MaTepual, padoTast 1o
«Hewmeranbl u ux KOHTPOJIA rpynmnaM ¢ 3aJaHusIMH Pa3HOTO YPOBHS CIIOKHOCTH, BBIIOJHSIOT
COETMHEHUS» 3HAHWI KOHTPOJIbHYIO padoTy.
MeTanbl 1 ux coequnenus (17 4)
41 [TonoxeHne MeTauIoB B VYpok ycBoenus | OOBSCHSIOT YTO  Takoe  MeTauibl.  Pasnuyaror  GopMbl
[ leproguueckoit cucreme, HOBBIX 3HAHUHI | CYIIECTBOBAHUS METAJIOB: 3JIEMEHTHI U MPOCTHIE BEILIECTBA.
CTPOEHHE aTOMOB U KPUCTAJIOB XapakTepu3yroT XUMUYECKHE  DJIEMEHThI-METallIbl 0  HX
nonoxkeHuto B Ilepmommueckoin cucreme JI. M. Menneneesa.
IIporHo3upyrOT CBOMCTBAa HE3HAKOMBIX METAJUIOB I10 MTOJIOKEHUIO
B llepmoamueckoir cucreme xumuyeckux aemeHtos J[. U.
MenpneneeBa. YCTaHaBIMBAKOT IPUYUHHO-CIEACTBEHHBIE CBS3H
MEXJy CTPOCHMEM aroMa, BHJOM XHUMHUYECKOW CBS3U, THUIIOM
KPUCTAJIMYECKON PEMIETKH METAJIJIOB — IMPOCTHIX BEIIECTB U HX
COCIMHEHUN
42 OO0111e XUMUYECKUE CBOMCTBA Kom6unupoBan | OOBICHSIOT UTO TaKO€ Psii aKTUBHOCTH MeTasloB. [IpuMeHstoT ero

METAJIJIOB

HBII YPOK

I XapaKTCPUCTUKH XUMHWYCCKUX CBOICTB IIPOCTBIX BCIICCTB-




MeTayioB. O0OOIIAIOT CHCTEMY XUMHUYECKHX CBOMCTB METAJNIOB
KaK «BOCCTAaHOBHTEIIbHBIC CBOMCTBa». COCTaBJISAIOT MOJICKYIISIPHBIC
YPaBHEHHUS PEaKIUi, XapaKTePU3YIOIINX XMMHUCCKHE CBOMCTBA
METaJUIOB B CBETC YUEHHUS 00 OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX
Ipoleccax, a peakiiuy ¢ Y9aCTHEM JJICKTPOJIUTOB, MPEACTABIIAT
TaKke ¥ B HOHHOM BHJie. Ha01r01a10T M OIUCHIBAIOT PEAKIIHH
MEX/Ty BEIECTBAMH C TIOMOIIBIO PYCCKOT0 (POAHOIO) sA3bIKA U
s13bIKa XUMUU. CaMOCTOSITEIBHO IMPOBOASAT OIIBITHI,
MOJITBEP K IAIOIIUE XUMUICCKUE CBOWCTBA METAIIJIOB C
COOJIIOZICHUEM MPABWJI TEXHUKHU 0€30MaCHOCTH

43 OO01as XapaKTepUCTHKA Ypok ycBoeHusi | OOBSCHSIOT OTUMOJIOTHMIO  Ha3BaHUS  TPYIIbBl  «IIETOYHBIC
[IEJIOYHBIX METAJIOB HOBBIX 3HAHUW | MeTa/UIbDy. J[atoT OOIIyI0 XapakTEPUCTHKY IIETOYHBIM METaiaMm
Mo WX MojoxkeHuro B Ilepmoamueckoi CUCTEME XHMHYECKHX
anemenToB /I. 1. Menaeneera.
44 OO0m1as XxapakTepucTUKa KombunupoBan | XapakTepu3yloT CTpOeHHE, (PU3UYECKUe M XMMHUYECKHE CBOMCTBA
HICJIOYHBIX METAJJIOB HBIN YPOK [IEJIOYHBIX METAJIJIOB B CBETE 00IIETr0, 0COOCHHOTO U SMHIYHOTO.
[IpenckaspiBarOT (HU3NYECKUE U XUMHYECKHE CBONCTBA OKCHJIOB M
THAPOKCHUJIOB IICJIOYHBIX METAVIOB HAa OCHOBE HX COCTaBa H
CTPOCHUS u MOATBEPKIATh MIPOTHO3bI YpaBHEHUSMH
COOTBETCTBYIOIIMX peakuuid. [TpoBoasAT pacu€Thl M0 XUMUUYECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOIINX C Y4aCTUEM
MIEJIOYHBIX METAJUIOB U UX COCTMHEHUN
45 OO011ast XapaKTepUCTHKA Ypok ycBoeHUs | XapaKTepu3yloT CTpoeHUe, PU3ndeckrue U XUMHYECKHE CBONCTBA
[IEJTOYHO3EMETBHBIX HOBBIX 3HAHUW | METOYHO-3€MEIBHBIX METaJUIOB B CBETE OOIIEro, 0COOEHHOTO M
METaJIJIOB enuHuyHoro. [IpenckaspiBaroT  ¢Gu3MYECKHE U XUMHUYECKUE
46 OO61as xapakTepucTHKa KomOuHupoBaH | CBOMCTBa OKCHUAOB M THApoKcuaoB MeraiioB |IA rpynmsl Ha
HIEJI0YHO3EMETBHBIX HBII ypOK OCHOBE MX COCTaBa W CTPOECHHMS M TMOJITBEPKAAIOT IMPOTHO3bI
METaJUIOB YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKITUH.
[TpoBoAsT pacy€Thl MO XUMHUYECKHM (OpMylaM H ypaBHEHUSIM
peaKIyii, TPOTEKAIONNX C y4acTHEM IIEJIOYHBIX METaIOB M UX
COEMHEHUI
47 KécTkocTh BOJIBI U CLTOCOOBI Vpok ycBoeHus | OOBSCHSIOT YTO TaKO€ <OKECTKOCTh  BOJbD».  Paznuuaror

€€ ycTpaHeHus

HOBBIX 3HAHUN
Hcnoan3oBaHu
e ungposoi
JadbopaTopuu-

BPEMEHHYI0O M TOCTOSIHHYIO J>K€CTKOCTb Bojbl. [IpenmnararoT
CIOCOObI yCTpaHEHUs KECTKOCTH BOABI. [IpoBomsiT, HabMOMAIOT U
OMHCHIBAIOT XUMHUYECKUI IKCIEPUMEHT, C COOIOJCHHEM MpPaBUIl
TEXHUKHU 0€30MaCHOCTH




JlabGoparopHas

padora Ne39
«Onenka
o0meit

JKeCTKOCTH
BOJIbD»

48 I[L.p.Ne 6. «ITonyuenue KomOunupoBan | [lomydaror, coOuparoT © pacmo3HaIOT VIJIEKUCIIBIA  Ta3.
YKECTKOU BOJIBI U CTIOCOOBI ¢ HBII YPOK Oo6parmarorcs c n1abopaTOPHBIM o0opynoBaHueM u
yCTpaHEHUS» HarpeBaTeJIbHBIMU NPUOOpPaMH B COOTBETCTBHUU C IIPaBHIIAMU

TeXHUKU Oe3omacHocTH. HabiromaroT M OMUCHIBAIOT XUMHUYECKUH
HKCIIEPUMEHT C IOMOIIBI0 PYCCKOrO (POJHOTO) s3bIKA M SI3bIKA
xumun. DopMylnIupylOT BBIBOABI IO pE3yJibTaTaM IIPOBEIEHHOIO
skcriepuMmenta.  CoTpyAHMYaloT B Mporecce  y4eOHOTro
B3aMMOJICHCTBHS ITPH pabOTE B rPyMIax
49 AJIOMUHUY U €70 COeTUHEHUS Ypok - XapakTepusyroT aTlOMUHUHN M0 ero mojoxeHuro B [lepuoanueckoit
IIPAKTUKYM cucteme xumuueckux snemeHToB JI. . MenneneeBa. OnuchiBatoT
cTpoeHHe, (GU3NYECKHE W XUMHUYECKHE CBOWCTBAa aTIOMUHUSA,
MOATBEPIK/IAsi KX COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKITUH.
OOBSICHSIOT JBOMCTBEHHBIN XapakTep XUMHUECKUX CBOMHCTB
OKCHJIa U THJIPOKCHJIA AJIFOMHHHSL.
50 DKeneso VYpok ycBoeHus | XapakTepu3ylT NOJIOKEHUE skeie3a B [leprogudeckoil cucreme
HOBBIX 3HAHWUH | XuMudeckux dmemeHToB J[. WM. MenngeneeBa, 0C0OOCHHOCTH
Hcnoab3oBanu | ctpoeHusst artoMa. OMNUCHIBAIOT —(U3MYECKHME ¢ XUMHUYECKUE
e uM(poBOI | CBOMCTBA  JKele3a, MOATBEPKIAsA HMX  COOTBETCTBYIOIIMMH
JaGopaTopun- | ypaBHEHUsAMHU peakuuil. OOBICHAIOT HAIMYUE JIByX I'€HETHUECKUX
JIaGopaTopnas | psgoB coenuHenuii kenesa Fe+ u Fe¥™ . VcramaBmmsaror
pa6ora Ne4l | 3aBUCHUMOCTBH O0JIacTel MPHUMEHEHMs JKelle3a M ero CIJIaBOB OT
«Omnpenenenue | ceorctB. IIpoBoast pacuérel Mo XuUMUYECKHUM ¢opMylaM U
CO/lepsKAHUSl | YPAaBHEHMSM PEaKIMM, NMPOTEKAIOIIUX C y4acTUEM XKelle3a U €ro
JKejie3sa B coenmnHeHU. HaOmogaroT W OMHMCBHIBAIOT — PEAKIMH  MEXKTY
NPUPOAHBIX | BEIIECTBAMHU C MOMOIIBIO PYCCKOTO (POAHOTO) S3bIKa U S3bIKA
BOJAX» XUMHUHU
51 CoennHeHns xenesa KomOunupoBan
HBII YPOK

52 [1.p. No 7 «Pemienune Ypok- OKCIEPUMEHTAIbHO HCCIEIYIOT CBOMCTBA METANIOB U UX

DKCIIEPUMEHTAJIbHBIX 33134 10 MIPaKTUKYM COCJIMHEHUH, pemarh OJKCHEpPUMEHTAJbHbIE 3aJaud 10 TeMe




reme «MeTaib»

«Mertamely. Paborator ¢ mabopaTopHBIM O00OpPYIOBaHHEM U
HArpeBaTeIbHBIMU TMPUOOpPAaMH B COOTBETCTBHH C TIPaBHIAMHU
TeXHUKU Oe3zomacHocTd. HabmiomaroT cBoWCTBa METalIOB U X
COCIMHEHUN W SBIICHUH, MPOUCXOAAMUX ¢ HUMH. ONHCHIBAIOT
XUMUYECKHM  3KcnepuMeHT.  DopMynupyloT  BBIBOJABI IO
pe3ynbTaTaM MpOBEICHHOr0 3KcnepuMenTa. OnpeaensoT (Mcxoas
13 ydeOHOH 3a71a4n) HEOOXOIMMOCTh MCIOJIb30BaHMs HAOIOICHUS
VI DKCTIEPUMEHTA

53 Koppo3ust MeTaiuioB 1 ciocoObl | Ypok ycBoeHus: | OOBACHAIOT YTO Takoe KOopposus. PazmuuyaroT XUMHMUYECKYI U
BalIUThI OT HEE HOBBIX 3HAHUW | DIIEKTPOXUMHUYECKYI0  KOppo3ud.  VUILIIOCTpUPYIOT  MOHATHUA
«KOpPO3MSI», «XMUMHYECKAas KOPPO3HUS», «IIIEKTPOXUMUYECKAs
KOppo3usi» INpuMepaMH. XapaKTEpU3yIOT CIOCOOBI  3alUThI
METAJIJIOB OT KOPPO3UHU
54 MeTailasl B IpUPOJIE. VYpox ycoenus | Knaccupuuupyrot ¢hopmbl IpUPOAHBIX COEAUHEHUH METAILIOB.
HOBBIX 3HaHUH | XapaKTepu3ylT OOUIME CIOCOOBI MOJMYYeHHS METAJJIOB: ITHPO-,
THJIPO- U 3JIEKTPOMETAJLTYpPIHH.
55 [TonsTHE O METAILTYprUn VYpok- cemunap | Konkpernsupyror 3TH cnocoObl IpUMEpaMH U YPaBHEHUSMHU
peaklMii ¢ COCTaBIEHHUEM JIEKTPOHHOT O OanaHca.
OnuceIBalOT TOMEHHBIN MPOLECC U AIEKTPOIIUTUUECKOE TIOTyUYEeHUE
METAJIJIOB.
PasnuyaroT u€pHble U IIBETHBIE METAJUIbI, YYTYHBI U CTAJIU
56 0O06006111eHre 3HaHUH TI0 TEME O6o6marmuii | O600ImIAI0T U CHCTEMAaTU3UPYIOT CBOM 3HAHUS TI0 TEME:
«MeTtab» YPOK «Merannel». [IpuMeHSIOT Ha PaKTUKE paHEee U3yYECHHBIN
Mmatepuai, paboTas 1o IpyInam ¢ 3aJaHusSIMHU Pa3HOTO YPOBHS
CJI0)KHOCTH
57 KontponbHas padot 3 mo teme | Ypok koHTpousis | [IpuMeHsIoT Ha mpakTUKe paHee W3ydeHHbIH MaTtepuai, padoTas 1o
«MetamibDy TPYIIIaM € 3aJaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJIHSIOT
KOHTPOJIbHYIO paboTy.
Xumus M OKpy:Kamomas cpeaa (2 u)
58 Xumugeckas opranuzanust | KomOuaupoBan | VHTerpupyroT cBeneHUs Mo GU3NUECKoi reorpaguu B 3HaHUS O
IJIAHETHI 3eMJIA HBIN YPOK XAMHUYECKOW OpPTaHU3aIH IJIAaHEThl. XapaKTEPU3YIOT
XMUMUYECKUH COCTaB re0JIOTMUECKUX 000I0YeK 3eMIIH.
PasnuyaroT MUHEpasbl U TOPHBIE TOPOJIBI, B TOM YHCIE U PYIbI
59 OxpaHa VYpok — cemunap | XapakTepus3yroT HUCTOYHUKHU XUMHYECKOTO 3arpsi3HEHUs

OKpY’Kalollen Cpeibl OT

Oprxcanmeﬁ CpCabl. OmnuceIBalOT T100AbHBIE JKOJOTHYECKHE




XUMHYCCKOI'O 3arpA3HCHUA

npoOyieMbl  YeloBEYeCTBa, CBA3aHHBIE C  XUMHYECKHM
3arpsisHeHreM. [lpemaraloT myTd MHUHUMH3AUUA BO3JEHCTBUS
XUMHUYECKOI0 3arps3HeHHs] Ha OKpykarollyio cpeny. [IpuBoasr
MpUMEPBl MEXKAYHAPOIHOIO COTPYAHHYECTBA B 00JIACTU OXPaHBI
OKpYKarollel cpeibl OT XUMUYECKOT0 3arpsi3HeHUs

O0001menne 3HaAHUI 10 XMMHUH 32 KyPC OCHOBHOM mIKO0JbI. [Togroroka k OCHOBHOMY rocyiapcTBeHHOMY 3K3aMeHY

(0I'3) (7T9)
60 BemnrecrBa O6o6maromuii | [Ipeacrapnsror nHbopManuio o Teme «llepuomnueckuii 3aKoH u
YPOK Ilepuonnueckas cucrema JI. M. MenneneeBa B CBETE TeOpUH
CTpPOEHHSI aToMa» B BHJE TaOJHI], CXEM, OMOPHOIO KOHCIEKTa, B
TOM yucie ¢ npumeHenreM cpeactB UKT. BeImoaHsOT TeCcTOBBIE
3aganus no teme. [Ipeacrapnstor mHpopManuio mo teme «Bumbl
XUMHYECKMX CBSI3€l M TUIBl KPUCTAUIMYECKUX  PELIETOK.
B3anmocBs3b CTPOSHUS U CBOMCTB BEIIECTB)» B BHUJIE TAOIUII, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHneM cpeacts KT
61 XUMUYECKUE peakiuu O6obOmaromuii | [Ipeacrapmsror  uHpopmanuo mno  teme  «Kmaccudukanus
YPOK XUMHUUYECKMX peakuuil 1o pa3auuHbIM nOpusHakaM. CKopocThb
XUMHUYECKUX peakuuid» B BUAE TaOMUI, CXEeM, OIOPHOIo
KOHCIIEKTa, B TOM 4ucie ¢ mnpumeHeHnneMm cpexncts MKT.
BeimonHA0T TecTOBBIE 3amaHusd no Teme. Xapakrepusyror OBP,
OKHCJIUTEIh U BOCCTAHOBHUTEIIb.
62 OCHOBBI O6o6maromuii | XapakTepu3yroT o0I1re, 0cOOCHHbIE U HHIMBUIyaIbHbIe CBOWCTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBAHHWM, COJIEM B CBETE TEOPUHU IJIEKTPOJIUTHUYECKOU
XUMUU JUCCOIMAlMU.  APryMEHTHPYIOT  BO3MOXXHOCTb  IPOTEKaHUS
63 OCHOBBI O6oOmaromuii | XUMUYECKUX PEAKIMi B pacTBOpax »dJIEKTPOIUTaX HCXOAS U3
HEOPraHUYECKON YPOK ycnouid.  KnmaccupuuupyroT HeopraHMyeckhe BeIlecTBa 110
XAMHH coctaBy MW cBoWcTBaM. [IpuBOIAT mnpHUMeEpbl MpeAcCTaBUTENEH
KOHKPETHBIX KJIACCOB M IPYIII HEOPTAHUUECKUX BEIIECTB
64 [ToBTOpeHne 1 060061IeHNE TTO KomOunupoBaH | BbIMOMHSAIOT TECTHI M YIPa)KHEHUS, PEIIAIOT 3a/1a4M 110 TEME.
reme. [logroroska k HBIN ypOK [TpoBOIAT OIIEHKY COOCTBEHHBIX JIOCTUKEHUN B YCBOCHUH TEMBI.
KOHTpPOJIbHOM paboTe KoppekTupytoT cBOM 3HaHUS B COOTBETCTBHUHU C IUIAHUPYEMBIM
pe3yJIbTaTOM
65 KonTponbHas padotaNe4 VYpok koHTpons | [IpuMeHsIOT Ha IPaKTHKE paHee U3yueHHBIH MaTepuan, padboTas Mo
«ToroBas 10 Kypcy OCHOBHOH IPYINaM C 3aJaHHSMH Pa3HOTO YPOBHS CJIOKHOCTH, BBITOIHSIOT
LITKOJIBI)

KOHTPOJIbHYIO PaboTy.




66 AHaITN3 KOHTPOJIBHOM pabOTHI. KoppektupyroT cBou 3HaHUS
[TonBeneHne UTOroB roja.

67-68 Pe3epBHOE Bpemst

KpnTepnn OIleHMBAHHUA JOCTHKEeHUH oﬁyqamumxcsl

OcHoBHas 3a/1a4a U KPUTEPUN OLIEHKH — OBJIaJICHHE CUCTEMON y4eOHBIX ACHCTBHUM C M3y4aeMbIM yU€OHBIM MaTEPUAIIOM.

Cucrtema OLIEHKH BKIJIIOYAET B ce€0sl BHYTPEHHIOIO (OCYILIECTBIISIEMYIO CaMOM IIIKOJION) U BHEIIHIOKO (OCYILECTBIsIEMasi BHEIITHUMHU 10 OTHOLICHUIO K
LIKOJIE CITYy>KOaMu).

J171s OIIeHKH MCTOb3yeTCs MepcoHuUIMpoBaHHas HHGOPMaIUs U aHOHUMHAs (HerepcoHU(UIIMPOBAaHHAS).

[epconndunmpoBaHHO OIIEHKE MOJIEKAT TOJIHKO METApEMETHBIE U TPEIMETHBIE Pe3yIbTAThI U3 0JI0Ka «BBITYCKHUK HAYUUTCS.

OneHka JOCTH)KEHUH pean3yeTcsi «METOA0M CIOXKEHUSD», IPU KOTOPOM (PUKCUPYETCsl TOCTUKEHUE OIIOPHOTI'O YPOBHS U €r0 IPEBbILLICHHE.

Jiisi OlleHWBaHUSI UCIIONB3YIOTCS: CTaHJAPTU3UPOBAHHBIC NHCHMEHHBIE M YCTHBIE PalOTHI, MPOEKTHI, NpaKTUYeCKue pabdoThl, JabopaTOpHBIE
paboThl, TECTHI, 3a4€Thl, TBOPUYECKUE PAOOTHI, CAMOAHAIIN3, CAMOOLIEHKA, HAOIIOICHUS U TIp.

Tunel 3a1aHui, KOTOPBIE HMCHOJIbL3YIOTCH I OLEHKH NTOCTHKEHHA:
o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHH, CTTIOCOOOB JIeHCTBUIT: 0a30BBIN U MOBHIIICHHBIN YPOBEHbD;
10 UCHOJIb3yEeMbIM CPEACTBaM: 33JaHUs JJIs MUCbMEHHOM UM YCTHOM Oeceibl, MpakTHUeCKUe 3a/laHusl, 1a0opaTopHble paboThI;
1o Gopme NpoBeeHus: Uil HHAUBUAYAIBHON WK TPYNIOBOI paObOTHI.

Hrorosas oneHka cKjaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTepH3yIOT AMHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOTOBBIE paOOTHI (XapaKTePU3YIOT YPOBEHDb IIPUCBOEHHUS CIIOCOOOB JEMCTBHI)

BHYTpeHHIOI0 cHCTeMY OLEHKHM HAa CTYNEeHH OCHOBHOr0 o001ero o0pa3oBaHusi KiacCUPUIUPYETCS CIEAYIOIMIMM 00pa3oM W  BKIIOYAET
IIPOLEAYPBHI:

HHIMBHUAYAJbHbIE Pe3yJbTaThl YYalIUXCH - B cQepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBIISIOTCA B XOJE IMCHXOJIOTO-
NeAArorn4yeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJIbTAaThl - PE3YJIbTAThI, IOJyUYEHHBIE B IIPOLIECCE OLIEHUBAHUS YYUTENISIMU IKOJIBI HA MPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE Pe3yJbTAaThI - PE3YJIbTAThI, I0OJY4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJIS,, UTOTOBOM aTTECTALIMU yJaIUXCs

( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHBIE, HTOTOBBIE, TUATHOCTUYECKHE);

BHEILIKOJIbHbIE Pe3yJbTaThl - pE3yJIbTaThl OJIMMIIHNA/I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEPEHIIMA U T.11.;

pe3yIbTaThl, ITOJIYYEHHBIE B XOJI€ HE3aBHCHUMOM BHELIHEH OLleHKH - pe3yJIbTaThl oJydeHHbIE B xo1e [ A




HeopMaTH30BaHHAS OlleHKA - TIOPT(OIHO.

Jlnist onucanus AOCTIKEHUN 00y4aroImuxcs 1es1eco00pa3Ho yCTaHOBUTH CIEIYIOIIUE MATh YPOBHEH:

YpoBeHs JlocTHKeHNe JIAHMPYEeMBbIX Pe3yJIbTATOB Ounenka (oTMeTKa)
Ba3zoBblii J€MOHCTPHPYET OCBOEHHE YUYE€OHBIX JEHCTBHI C OMOPHOI CHCTEMOM 3HAHUM B paMKax | «yJIOBJIETBOPUTEIHHO» (umu
YPOBEHb nuana3oHa (Kpyra) BbLIEIEHHbIX 3anad. OBianeHue 0a30BbIM YPOBHEM SBIISETCS | OTMETKA «3», OTMETKA
AOCTHKEHU I JOCTaTOYHBIM JIJIs IPOJOIKEHUsI 00yUYEeHHUs Ha CIEeAYIOLIel CTYIIeHH 00pa30BaHUs, HO HE | «3aYTEHOY).

10 MPO(WILHOMY HaIPABICHHUIO
IMoBbIIeHHBbII | YCBOGHHE OINOPHOW CHUCTEMbl 3HAHUH Ha YPOBHE OCO3HAHHOI'O IPOU3BOJIBHOTO | OLIEHKA «XOPOILO0Y» (OTMETKA «4»);
YPOBEHb OBJIAJICHUS] y4E€OHBIMU JIEUCTBUSAMHM, JIOCTATOYHBIA O Kpyrosop, Imupora (Wiu

n30MpaTeNnbHOCTH) UHTEepecoB. Takue oOywaromuecss MOTYT OBITh BOBJICYEHBI B

MIPOEKTHYIO JACSATEIBHOCTD 10 MPEAMETY U COPHEHTHUPOBAHBI Ha MPOJIOJKEHUE 00yICHUS

B CTApIIMX KJIACCAX M0 JAHHOMY IPOQUIIIO.
Boicokuid Bonee monHoe (110 cpaBHEHUIO C MPEABIAYIIUM) YCBOSHHUE OMTOPHONM CHCTEMBbI 3HAHUN HA | OIIEHKA  «OTJIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O MTPOM3BOJILHOTO OBJIAJICHNS YUEOHBIMU JEHCTBUSAMH, TOCTATOUHBIN | «5»).

Kpyrosop, mupoTa (Wid W30MpaTeIbHOCTH) MHTEpecoB. Takue oOydwaromuecs MOTYT

ObITh BOBJICYEHBI B INPOEKTHYIO JEATENbHOCTh IO MPEIMETY U COPHUEHTHUPOBAHBI Ha

MIPOJIOJKEHHE 00YUEHHUs B CTapIIUX KJlaccax Mo JaHHOMY NpoQuIio.
IMonm:KeHHBII | OTCYTCTBHE CUCTEMaTHUYECKON 0a30BON MOJArOTOBKU, OOYYaIOLIMMCS HE OCBOCHO JaXKe U | «HEYJOBIETBOPUTEIBHO
YPOBEHb MOJIOBUHBl  IUIAHUPYEMBIX  pe3ylbTaTOB, KOTOpPbIE  OCBauBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

o0yyaromuxcs, UMEIOTCS 3HaYMTeIbHbIE NMPOOENbl B 3HAHUAX, JalibHeiiee oOydeHue

3arpyaHeHo. [lpuy sToM oOOyyaromuiicss MOXKET BBINOJHATH OTJENbHBIE 3a/laHus

MOBBIIIEHHOTO ypoBHA. JlaHHas rpynma oOydaromuxcst (B CpeHEeM B Xojae oO0yueHHs

cocrapisionas okojgo 10%) TpeOyeT chnenualbHOW JHUAarHOCTHKW 3aTPpyAHEHUN B

o0y4eHHuH, MpoOeNoB B CHCTEME 3HAHUM M OKa3aHWU IIEJCHANpPABICHHON IMOMOIIU B

JIOCTHKEHHUN 6a30BOT0 YPOBHSI




Huskwuii HaJIM4Yue TOJBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUW MO TMpPEIMETy, NalbHeHIlee | OIleHKa «IUI0X0» (OTMeTKa «1»)
YPOBEHb o0y4eHHe MPAaKTHUYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHas IOMOIIb HE TOJIBKO IO
yueOHOMY MpeAMEeTY, HO U 1o (OPMHPOBAHUIO MOTHBAIMU K OOYYEHHIO, PA3BUTHUIO
MHTEpeca K M3y4aeMoi MpeIMETHON 00JIaCTH, MOHUMAHHIO 3HAYUMOCTH TpEeAMeTa JUIs
XKU3HU U JIp.

Xapakrepuctuka nugpoBoii oueHKH (0TMETKH)

«5» («OTJIMYHO») — YPOBEHB BHIMIOJHEHHS TPEOOBAHUN 3HAUNTEIBHO BBIIIE yIOBIETBOPUTEIHLHOTO: OTCYTCTBHE OMIMOOK KakK M0 TeKYyILIeMY, TaK U
0 MIPEBIAYIIEMY YIeOHOMY MaTepHaiy; He 0oJiee OJTHOTO HEA0YETa; JIOTHIHOCTD U TIOJIHOTA U3JI0KEHUSI.

«4» («X0po110») — YPOBEHb BBIMIOJIHEHUSI TPEOOBaHMI BBIIIE yIOBIETBOPUTEIHLHOTO: UCIOIb30BaHNE JOMOJIHUTEIHHOIO MaTepuana, MoJHoTa U
JIOTUYHOCTh PACKPBITHS BOIPOCA; CaMOCTOSTEIBHOCTh CYXKICHHMA, OTPaXCHHE CBOETO OTHOIICHHS K MpeaMeTy oOcyxkaeHus. Hanwmume ommOOK u
HEJOYETOB B KOJMYECTBEHHOM BBIPAKEHUU MO OTACIBHBIM MpEAMETaM OTPa)KaeTcsl B JIOKANBHBIX aKTaXx O TEKYyIIeHd W UTOroBOW (pyOeKHOM)
aTTeCTaIluu O0YyJarOIINXCS.

«3» («yA0BJIETBOPUTENbHO») — IOCTATOYHBI MUHUMAIBHBII YpOBEHb BBIMOJTHEHHUS TPeOOBaHMl, MPEIbABISEMBIX K KOHKPETHOH pabote,
OTJIeTIbHBIE HAPYIICHUS JIOTUKH M3JI0’KEHUS MaTepurasa; HEMOJIHOTa PAaCKPBITUS Bompoca. Hamuyre ommboKk 1 HEJ0YETOB MO0 OT/ACIBHBIM MIPEAMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAKAETCS B JIOKATBHBIX aKTaX O TEKYILEH U UTOTOBOH (pyOexHOM) aTTecTalluu 00y4JaroiXcs.

«2» («10X0») — YpPOBEHb BBHITIOJIHEHHUS TPEOOBAaHUN HUXKE YIOBJIETBOPUTEIBHOTO: HApYIIEHUWE JIOTHKH; HEMOJHOTa, HEPACKPBITOCTh
00Cy>KIaeMOro BOIpoca, OTCYTCTBUE apryMEHTAIMH MO0 OIMOOYHOCTh €€ OCHOBHBIX MOJNokeHWH. Hanmuune ommboK U HEeI0YeTOB MO OTIEIbHBIM
MpeAMETaM B KOJTMYECTBEHHOM BBIPAXKEHUU OTPAXKAETCA B JIOKAJTBHBIX aKTaxX O TEKYIIEH U UTOroBoM (pyOekHOI) 00 arrecTanii 00y4aroIrXcs.

KouTposbHO-u3MepuTe/IbHbIE MaTepHaJbl TpEJHA3HAUEHBI i TIPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepuajlia Ha OCHOBAaHUU
00pa30BaTeNFHOT0 MUHUMYMa COZAEpXKaHUs 00pa3oBaHUS U TPeOOBaHUN K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB IIKOJ. OHU COCTaBJIEHBI HA OCHOBE
MHOTOJIETHEH MeJarOri4eCKON MPaKTUKU C YUETOM Pa3IUYHBIX METOIUYECKUX pa3pabOToK.

[To BceM rimaBam Kypca M MX pasjienaM MpejyiaraeTcsi TeKyIUi 1 TEeMaTUYECKU KOHTPOJIb 3HAHUN U YMEHUH B OpME XUMHUECKUX JTUKTAHTOB U
TE€CTOB, CAMOCTOSITETILHBIX W KOHTPOJBHBIX paboT. 3amanus 000MX BapuaHTOB PabOT CXOMHBI IO COMEPKAHUIO U XaPAKTEPY BBITOTHIEMBIX yU4eOHBIX
JNEUCTBUM.

Jlst opranmzanuu 3G PeKTUBHON pabOThI BCEro Kiacca ¢ y4€TOM WHIWBHIYAIBHBIX CIIOCOOHOCTEH KaXKJO0TO YYaIIerocs B psae padoT, BXOISIINX
B ITOCOOMeE, MPeICTaBICHBI 3aJaHUs Pa3IMYHBIX YPOBHEH CIOKHOCTH.

HezameHnMBIM TTOMOITHUKOM T€larora B KOHTPOJIE 3HAHUH SBJSIOTCS 3adaHus B ¢opme TecTta. VX MOXKHO MCIOJIb30BaTh Ha PAa3HBIX dTamax
y4eOHOro Imporecca:

* MPU U3yYEHUH HOBOTO MaTepHaa;



+ Ha 9Tare 3aKpPEIUICHU U3y4eHHOT0 MaTepuraa;

+ Ha ypokax 0000IIaro1Iero NoBTOPCHHUS,

* MPHU TEKYIIEM U TEMATHIECKOM KOHTPOJIC 3HAHHUM, YMEHHI W HaBBIKOB YUaIXCS;

+ MPU MOATOTOBKE YYAIIUXCS K 9K3aMEHaM KakK B YCTHOM, TaK M B MUCbMEHHOU opme, ocobeHHo B opme EI'D.

JI1st KayK0i TEMBI U €€ pa3iesIoB IIPEIJI0KEHBI TECTOBBIC 3a/IJaHUs PA3HOTO YPOBHS CIOKHOCTH B JIBYX BapHaHTaX, pacCUyMTaHHbIC Ha 15—35 MuH
VI Ha TeNBIA ypoK. JIJisi BEICTaBJICHUS OIICHKH MPEAJIaraeTcs NCIOIb30BaTh CICIYIONIYIO TPOIICHTHYIO IIKATY:

35% BBINOIHEHHBIX 3aJaHUI — OIICHKA «2»;

36—61 % — ouenka «3»;

62—85% — oreHka «4»;

86—100% — ormeHKa «5».
B 3aBuCHMOCTH OT pe3yabTaTOB BBITIOJHEHUS Pa0OTHl YIUTEIh MOKET BHOCHTD B MIPEIJIOKEHHYIO CUCTEMY OIICHHUBAHUS KOPPEKTHUBBI, TOCKOJIBKY
OCHOBHAS 11€JIb KOHTPOJIS B JAHHOM CTy4ae — He COOCTBEHHO BBICTaBJICHHE OIICHKH, a OTPE/ICIICHUE YPOBHS YCBOSHUS YJaIIUMUCS y4eOHOTO
Marepuasa M HalpaBJICHUH JadbHEHIIeH paOoThl HaJl MOBBIIEHUEM KaueCTBA 3HAHHUMA

3ananue nmoxa uudpoit 1 onenuBaercs 3 Oamiamu; noa mudpoi 2 — 5 Gamnamu; noa uudpoit 3-8 Oamnamu. 3agaHus, OTMEUYEHHbIE *, — s
WHIMBUIYAIEHOTO BBIIOTHCHHUS.

Ecnu He yka3aHO MHOE, KaX/1blil OTBET 4acTel OlleHUBAETCS:

» yactu A — 2 Oayutamu;

» yactu B — 4 Gamnamuy;

« yactu C - 6 bamamu.

OpHako He Bce ywaliuecsl MPUCTYHaroT K 3ahaHusM dactd C u TeM 0ojee BBINONHAIOT HUX MOJHOCTBIO. YTOOBI MOBBICUTH IMOJIOKUTEIBHYIO
MOTHBAIIMIO K BBIOJHEHHIO 3a7aHuil yacTu C, yuuTenb MOXKET OOBSIBUTH O BBICTABJIEHUH IO pe3yJIbTaTaM TECTa JABYX OLIEHOK: MEepBOM — 3a yacTu A
u B, a BTopoii — 3a yacTte C — ¢ UCIOJIb30BaHUEM MPOLICHTHOM IIKAJIbI OLICHKU 3HAHUI.

Bompocs! 1151 Bcex BUIOB KOHTPOJIS 3HaHUM COCTaBIEHBbI TAKUM 00pa3oM, 4TOOBI MEAATOr C MX MOMOIIBI0 MOT BBISIBUTH 3HAHMS y4alllUXcCs IO
BCEM Y3JIOBBIM BOIIpPOCAM TJIaBbl U pa3jienia Kak Ha 0a30BOM YPOBHE, IJie HEOOXOAMMO TOJBKO BOCIIPOM3BEJCHHME Y4eOHOro MaTepuana, Tak M Ha
YCIIO’)KHEHHOM YPOBHE, TJie TpeOyeTcsi yMEHNE aHAIU3UPOBATh U CPAaBHUBATH JIAHHBIE, IPUMEHSS TBOPUECKHE CITIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS MPEAIOJIAraloT KOJUIEKTUBHYIO I€ATEIbHOCTD YUalUXcsl JIN0O B mape, JIM00 B IPYIIIE U CaMOIIPOBEPKY.

[Ipn moaroTroBke K KOHTPOJBHBIM paboTaM HEOOXOAUMO OOpaTUTh BHUMAaHHUE Ha 3aJaHMsl YPOKOB 0000IIaoliero nopropeHus. B stom ciydae
y4aluecsi B COOTBETCTBUU CO CBOUMH CIIOCOOHOCTSIMM OTIPENENISIIOT JUIsl ce0sl 3a7aHusl, KOTOPbIe MOT'YT BBIIIOJIHHTb.

PacuetHble 3a1aun pa3IMUHBIX TUIIOB U YPOBHEW CIIOKHOCTH MpPEACTABIEHBI B MOCOOMHU OJOKaMHM, a TaKKe BKIIIOUEHBI B pa3HbIE BUJbI KOHTPOJIS

3HAaHWUNA. YUUTETh MOXKET MO JKEeJTaHUIO BKII0YATh WX KaK JOTMOJHUTEIHHOE 3aJaHue B JIFOOOH BHUI KOHTPOJIS WIM MpejiaraTh Y4aluMcsl OTAebHbIE
CaMOCTOSTEIIbHBIC PAOOTHI IO PEIICHHUIO TTOT00HBIX 3a/1a4.

HpOBelIeHI/Ie XUMHUYECKOIo JMKTAHTA
3aﬂaHI/I${ JJISL obonx BAapHUaHTOB KPATKO 3allMCBIBAIOTCA Ha JINIIEBOM CTOPOHC ONOCKH HMJIM HAa KOAOTPAHCIIApPAHTEC, OTBCTHI HAa BOIIPOCHI KCIIATCIILHO

HaIlmmucaTb Ha O6paTHOI>’I CTOPOHE JOCKH HJIM TAKKEC Ha KOAOTPAHCITapaHTE. VYuurens 3a4NTHIBACT COZCPIKAaHUE BOIIPOCA, yJallluECs 3allMChIBAIOT OTBET
B TCTpaldix.



[To okOHYaHUM JUKTaHTa MPOBOJUTCS CAMOIIPOBEPKA:

+ omMOOK HET — OIEHKA «5»;

* JOMYyIICHBI 1—2 OomuOKH — «4»;

* JIONyIIEHBI 3 OHOKH — «3».

B 3aBHCHMOCTH OT CTENEHU MOATOTOBICHHOCTH YUAIUXCS YUUTEIh MOKET U3MEHUTh KPUTEPHId OLIEHKU pa0boT B MOJIb3Y yUYCHHUKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosTenbHas padora nmpeanoaraer Ju0o napHyo, 6o rpynnoByo Gopmy paboThl U Aa€T BO3MOXKHOCTH JIydllle OTpadoTaTh U3ydaeMble
BOIIPOCHI MTOJI KOHTPOJIEM YUYHUTENS U B XOJI€ CAMOCTOSTEIILHOM AesTenbHOCTH (71 oOydaromeit paboThl) I00 Tydilie TOATOTOBUTHCS K KOHTPOJIBHON
paboTe, KOTOPYIO MPEACTOUT BBINMOIHATEH Ha CIEIYIONEM Ypoke (st o0o0maroiei padoThl). 3aaHus BBITIOJIHIIOTCS B IMape (TPYIIe), 4TO MO3BOJIACT
SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afgaHusi (MO 3HAKOM *) ydyamiuecs BBINOJHSAIOT CAMOCTOSTENbHO. /[l KOHTpoJd ydamumcs
MIPEIOCTABIISIETCSI BO3MOXKHOCTH CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT JaHbI YIUTEIIEM 10 OKOHUYAHUU PaOOTHI.

Onenka NMPaKTUYICCKUX yMeHHﬁ Yyamuxcs

Yuurenb T0IKEH YUYUTBIBATD:

- IPaBUJILHOCTDL OIIPCACIICHUS LCIIU OIIbITA,

- CaMOCTOATCIIbHOCTD n0ﬂ6opa O60py,Z[OBaHI/I5{ n O6’beKTOB;

- IIOCJIEAOBATCIIbHOCTL B BBIIIOJTHCHHUN pa60TbI 110 3aKJIaJKE OIIbITA,

- JJOTHYHOCTDb U I'PAMOTHOCTb B OITMCAHUHN Ha6HIOZ[eHHﬁ, B (bOpMy.]'II/IpOBKC BbIBOJA U3 OIIbITA.

Otmerka "5" - IPaBUJIBHO OIpPE/IEIEHA LEIb OIbITAa,

- CaMOCTOSTEIbHO, C HEOOXOAUMOM MOCIEeI0BATEILHOCTHIO IPOBEACHBI TO00P 000PYI0BaHHS U 0OBEKTOB, a TaKkke paboTa
IO 3aKJIa/IKe OIbITA;

- Hay4HO IPaMOTHO, JJOTHYHO OMHMCAHbl HAONI0IEHUS U CPOPMYITUPOBAHBI BHIBOJBI U3 OTBITA.

Otmetka "'4" - IPaBUJIBHO OIPEEIIEHA LEb OIbITA;

- CaMOCTOATENIBHO MPOBeJIeHa paboTa 1o noadopy o00pyI0BaHuUs, 0OBEKTOB;

IIpH 3aKJIaJIKe OMbITa JoMycKatoTes 1 -2 omunoKu;

- Hay4YHO TPaMOTHO, JIOTUYHO OMMCAaHbl HAOMI0IEHUS U C(hOPMYITUPOBAHBI BHIBOJIBI U3 OTIBITA;
- B OIMCaHUM HaOJII0/IEHUH U3 OMbITa JOMYCKAIOTCs HEOOJIbIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIIPEIEIIEHA 1IEJIb OIbITA;
- Mo100p 000pyI0BaHUS U OOBEKTOB, a TAKXKE pabOTHI MO 3aKJIAJIKE OMbITA MPOBEACHBI C TOMOIIBIO YUUTETIS;
- JIOITYCKAIOTCs HETOYHOCTHU M OIIMOKY MPH 3aKJIAJKE ONbITA, ONMCAHUH HAOIIOJeHUH, (OPMYJIMPOBAHUH BBIBOJIOB.

OtMmertka "2" - HE OMPENIeIIEHa CAMOCTOSTEIBHO 1ENb OIBITA;
- He 0TOOPaHO HYKHOE 000PYOBaHUE;
- IOITYCKal0TCs CYIIECTBEHHbIE OMMOKH MPH 3aKiIaJIKe U 0)OPMIIEHUH OTIbITA.

Ouenka ymenuii IIpoBoasaT HadoneHust

Yuurenn JOJIKCH YUUTHIBATE!:

- IPaBUWJILHOCTH MPOBEACHUS HAOIOICHUH TI0 3aJaHUIO;

- YMEHHE BBIJICJSITh CYIIECTBEHHBIC TPU3HAKN y Ha0II01aeMOT0 00beKTa (Tporiecca),




- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0D OpMJICHUH Pe3yabTaTOB HAOIIOACHUI U B BHIBOJAX;
- IPOBEICHUE HAOIIOICHHS 110 3aJIaHHIO;

OtMmertka "5" - MPAaBWJIBHO 110 33J]aHUI0 YUYUTEIIS POBEACHO HAOIIOICHHUE;
- BBIJICJICHBI CYIIIECTBEHHBIC MPU3HAKH Y HA0II01aeMOro o0beKTa (Tporecca);
- JIOTHYHO, HAYYHO IrPaMOTHO 0(hOPMIICHBI PE3YJIbTAaThl HAOJFOACHUI M BBIBOIBI.

Otmetka "'4" - MPAaBWJIBHO T10 33J]aHUI0 YUUTEIISl TPOBEJACHO HAOIIOICHUE;
- 1P BBIJICJIICHUU CYLIECTBEHHBIX MPU3HAKOB Y Ha0II0AaeMOro o0beKTa (1mpoiiecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTcsi HeOPEKHOCTH B 0(hopMIIEeHUU HAOTIOCHHI U BHIBOJIOB.

Ortmerka "3" | - 1OMyCKAaIOTCS HETOYHOCTH U 1-2 OMMOKH B IPOBEICHUH HAOIIOCHUN 110 3aJaHUI0 YUUTEIIS,
- IPY BBIICTICHUH CYIIECTBEHHBIX IPU3HAKOB y HA0II0aeMOro 00beKTa (TpoLecca) BBIICISIOTCS JIUIIb HEKOTOPBIE;
- norryckarorces omnOku (1-2) B oopmiieHuN HaOIIOCHUH 1 BBIBOJIOB.

Otmerka "2" - Jommyckarores omuoku (3-4) B mpoBeeHUN HAOIIOACHUIA MO 33/1aHUI0 YUUTEJIS;

- HEMPaBWJIbHO BBIIEISIOTCS MPU3HAKU HA0II0AaeMoro o0beKTa (mpoiecca);

- nommyckarotes omuoku (3-4) B opopmiieHnn HabIt0IeHUH U BBIBOAOB. DPopMa aTTecTaliu no OUOJIOTUU MOKET ObITh
pa3NMYHON: YCTHBIM SK3aMeH Mo OwiieTam, 3aimmra pedepara, TECTUPOBAHUE, 3allIUTA MPOEKTA.

®opMmbl npe/icTaBIeHUsI 00pPa30BaTeIbHBIX Pe3yJIbTATOB!

e Talenb yCIeBAEMOCTHU MO MpeaAMeTaM (C yKa3aHHeM TpeOOBaHUH, MPEABABISAEMbIX K BbICTaBIEHUIO OTMETOK);

® TEKCThl UTOTOBBIX JUAarHOCTHYECKHX KOHTPOJBHBIX PabOT, NUKTAHTOB W T.[. M aHAW3 UX BBINOJHEHUs oOydarommmcs (uHopmarus o0
AJIEMEHTAaX U YPOBHSX NMPOBEPSEMOT0 3HAHUS — 3HAHUS, TOHUMAaHUS, TPUMEHEHHU S, CUCTEMaTHU3alllN );

e YCTHas OLIEHKA YCHEIIHOCTH PEe3yJbTaToB, (OPMYyIUpPOBKA MPUUMH HEYAAaY U PEKOMEHJAlMi MO YCTPaHEHHIO MpoOesnoB B 0O0YyYEHHOCTH IO
peaMeTam;

e 1opT¢HOIHO;

® pe3ynbTaThl IMCUXOJOTO-NEIarornuecKnuX MCCIEI0BaHUM, WUTIOCTPUPYIOIINX JAWHAMHUKY Pa3BUTUS OTAEIbHBIX HWHTEJUIEKTYaJbHbIX U
JTUYHOCTHBIX KauecTB oOyuatomierocs, Y'Y /1.

KpurtepusiMmu oueHUBaHUS SBISIOTCS:
® COOTBETCTBUC JOCTUTHYTBIX IMPECAMCTHBIX, MCTAIPCAMCTHBIX H JIMYHOCTHBIX PE3YJIbTAaTOB 06yqa}onmxca Tpe6OBaHI/I${M K pe3yjiabTataM
OCBOEHUS 00pa30BaTeNbHOM MporpaMMbl OCHOBHOTO 06111ero odpazoanus GI'OC;
e JMHAMMKa Pe3ybTaTOB IIPEIMETHOIN 00yueHHOCTH, (hopmupoBanus Y'Y /.
OreHka JOCTHKEHUS METalpeIMETHBIX Pe3yIbTaToB MOKeT. [IpoBoasTCs B X0/ pa3nuyHbIX mponeayp. OCHOBHOM Mpoleaypoil HTOTrOBOM OIIEHKH
JOCTUKEHUS] METAIIPEAMETHBIX Pe3yabTaTOB SBISAETCS 3auuma umoz208020 UHOUSUOYATbHO20 NPOEeKMa
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