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TOUKA i'pocm

TOUKA \. POCTA

HHOACHUTEJIBHASA 3AIIUCKA

Paboyas mporpamMma o XMMUU IMOCTPOEHA Ha OCHOBE (DYHIAMEHTAIBHOTO SIJIpa COJECP KaHUsI OCHOBHOTO 001ero 00pa3oBaHus, TpPeOOBaHUH K pe3ylIbTaTaM
OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOMN MPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa3oBaHusi, TpeOOBaHHUN K CTPYKTYPE OCHOBHON 00pa30oBaTEIbHON MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHus, MPONUCaHHBIX B DenepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO OOIIET0 00pa30BaHM s, a TAKKE
KOHHCHIII/II/I AYXOBHO-HPABCTBCHHOI'O PA3BUTHA U BOCIIMTAHUSA I'paXKJaHUHA Poccun.
HpCHOHaBaHI/IC y‘IC6HOFO Kypca «XHUMHUI» B OCHOBHOH IIIKOJIE OCYHICCTBIIACTCA B COOTBETCTBUH C OCHOBHBIMH HOPMATHBHBIMU JJOKYMCHTAMU U MHCTPYKTHUBHO

METOIMYECKUMHU MaTepHUATTAMH:

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

v\ @enepanbHbIil TOCYIAapPCTBEHHBIN 00pa30BaTeNbHbINA CTAHAAPT OCHOBHOIO OOIIEro 00pa30BaHMs, YTBEPKAEHHBIN IpuKazoM MuHoOpHayku Poccuu ot
17.12.2010 Ne 1897 «OO6 yTBepKACHHH W BBEICHUW B ACHCTBHE (perepanibHOr0 ToCyIapCTBEHHOTO 0Opa30BaTEIbHOTO CTaHAApTa OCHOBHOTO OOIIETO
obOpazoBanusm» (B pea. npukaza Munoopuayku Poccun ot 29.12.2014 No1644)

v' Xwumus. Paboune nporpammel. [Ipeamernas munus yuebuukos O. C. I'abpuensna, U. I'. Octpoymona, C. A. CnaagkoBa. 8—9 kinacchel: yuebHOE mocooue s
obmeoOpazoBaTenbHbIX opranuzanuii / O. C. I'abpuensH, C. A. CnaakoB — M.: [Ipocsenienue, 2019.

v" B cootserctBun ¢ OOIT OO0 MBOY «KirokBuHCKas cpeanss 001eo0pa3oBarebHas IIKOJIa»
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esan kypca:
. Dopmuposanue y yIalIUXCs UEITOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

Pazeumue TIO3HABATEIHHBIX WHTEPECOB, WHTEJUIEKTYalbHBIX W TBOPUYECKHX CIMOCOOHOCTEW ydYalMXCs B MPOIECCe H3yUYEHUs
XUMHYECKOM HayKH M €€ BKJIaJa B COBPEMEHHBIM HAy4YyHO -TEeXHUYECKHH Mporpecc; (OpMUPOBAHHME BAXKHEUIINX JIOTHYECKUX OIEpaIrui

MBIIIJIEHUS (aHAIU3, CUHTE3, 0000IIeHNe, KOHKPETH3allHs, CPABHEHHUE U JIp.) B MPOIIECCE MMO3HAHUS CUCTEMbl BAKHEHIINX MOHATUN, 3aKOHOB U
TEOpHUI O COCTaBe, CTPOSHUH, CBOMCTBAX U MPUMEHEHUU XUMHUECKUX BEIIECTB.

Bocnumanue yOXKIEHHOCTH B TOM, YTO TNPUMEHEHUE TOJYYCHHBIX 3HAHUW W YMEHUH MO XUMHH SIBISETCS OOBEKTUBHOM
HE0OXO0IMMOCTHIO JyIst 0€30TMacHOM pabOTHI C BEIIECTBAMHU U MaTepuajaaMu B OBITY M Ha TPOU3BOJCTBE.

Ilpoexmuposanue u peanuzayusa BBITYCKHUKAaMHW OCHOBHOW IIKOJBI JMYHOW OOpa30BAaTENbHON TpPaeKTOpPUHU: BBIOOp mpoduis
o0y4yeHHsl B cTapilei MKoJe UK MPoPecCHOHAIBHOTO 00pa30BaTEILHOTO YUPEKICHHS.

. Og¢nadenue  Knioueglmu  Komnemenuyusmu:.  YI€OHO-TIO3HABATENbHBIMM, HH(GOPMALMOHHBIMH, LEHHOCTHO-CMBICIOBBIMH,
KOMMYHUKATUBHBIMH.

JIis OCTHKEHUS 3TUX Lieel B Kypce XMMHUU Ha CTYIIEHH OCHOBHOTO OOIIero 00pa3oBaHus PEIIAOTCs CIEAYIOUE 3aJaun:

V' GOPMHPYIOTCS 3HAHUS OCHOB XMMHUYECKONW HAyKH — OCHOBHBIX (DAKTOB, TOHATHM, XMMHYECKHX 3aKOHOB M TEOPHH, BBIPAKEHHBIX IOCPEICTBOM
XUMHYECKOTO SI3bIKA;

4 Pa3BHUBAIOTCA YMCHUA Ha6J'II-OI[aTB 1 OOBACHAIOT XUMUYECKHE SABJICHHS, IIPOUCXOAAIINE B ITPUPOJE, Ha60paTOpHBIX YCIIOBUAX, B 6BITy M Ha IIPOU3BOACTBE;

4 HpI/IO6p€TaIOTCﬂ CliCuaJIbHBIC YMCHHUA 1 HaBBIKU 110 6630HaCHOMy O6paHIeHI/II-O C XUMHUYECKMMHU BEHICCTBAMH, MaTCpHalaM H IIPOLECCAMMU;

v GpopMHpyeTCs T'YMaHUCTHYECKOE OTHOLIEHHE K XUMHMHU KaK MPOM3BOIUTEIBHOMN CHile OOLIECTBA, ¢ TIOMOIIBIO KOTOPOM PELIatTCs II00aIbHbIE TPOOIEMBI
4Yel0BEYECTBA;

4 OCYIICCTBJIACTCA UHTCIpallud XHUMHYCSCKOM KapTUHBI MUpPA B CANHYIO HAYUHYIO KapTHUHY.

Coaepikanue nporpaMmsl
Xumus 8 kaace
(70 yacos, 2 yaca B HeJleJI10)

HavanbpHble TOHATUSA U 3aKOHBI XUMUU
Tena u BemecTBa. CBOMCTBA BelIECTB. JTaloOHHbIE (PU3MUECKHIE CBOMCTBA BelllecTB. MaTepualibl U MaTepuanoBeneHue. Ponb xumun
B )KU3HU COBPEMEHHOT0 00miecTBa. OTHOIIEHUE 00IIeCTBA K XUMHH: XeMODUIHSI U XeMohoOwus.

Mertonbl u3yuenusa xumuu. Habmonenue. xkcnepument. MoaenupoBanue. Mojenu MatepuaibHble U 3HAKOBBIE UM CUMBOJIbHBIC.



I'asbl. JKunkoctu. TeEpablie BeliecTBa. B3auMHBIC TIEPEXOXbl MEXIY arperaTHbIMH COCTOSHHSMH BCIICCTBA: BO3TOHKA
(cybnumanusi) u qecyOonumariusi, KOHACHC AU U UCTIapeHne, KpUCTAITU3alUs U TJIaBJICHUE.

Ouznyeckue sABneHus. YucTeie BemiecTBa U cMecH. [ OMOTeHHBIE M TeTeporeHHblie cMecu. Cmecu Ta3000pas3Hble, KUIKHUE H
TBEépAble. CmocoObl pa3zeieHus CMecel: TMeperoHkKa, WiIM JAUCTWULAIMUSA, OTCTauBaHUE, (QUWIHTPOBAHUE, KPUCTAJUIM3AIUS WU
BbImapuBaHue. Xpomatorpadus. [Ipumenenne 3Tux cnoco60B B 1a00paTOPHOM TPAKTUKE, HA TPOU3BOJICTBE U B OBITY.

XUMHYECKUE JIEMEHTH. ATOMBI U MOJIEKYJIbL. [IpoCcThie U ClIOXkKHBIE BelIEeCTBA. AJIOTPONHs Ha mpuMmepe Kuciiopoaa. OCHOBHbBIE
MOJIOKEHUS ATOMHO - MOJIEKYJIIpHOTO yueHus. Monsl. BemecTBa MOJEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHUS.

3HaKku (CUMBOJIBI) XUMHUYECKUX deMeHTOB. MH(DOopMaIus, KOTOpyIo HECYT 3HAKH XUMUYECKUX AJIEMEHTOB. DTUMOJIOTHS Ha3BAaHUU
HEKOTOPBIX XUMHUYCCKHX 3JIeMeHTOB. [lepmoamdeckas tabnmuia xumudeckux snemMeHToB [[. M. MeHnmeneeBa: KOPOTKOTCPHOIHBIA H
JUTMHHOTIEpUOIHBIM BapuaHThl. [lepuoapl u rpynmel. ['maBHas u mobouyHas nmoArpynmsl, uiu A- u b-rpynmel. OTHOCUTENbHAS aTOMHAs
Mmacca.

Xumuueckue Gopmynsl. Muaexcel u kodpdumumentsl. OTHOCHTENbHAS MOJEKYJspHas Macca. MaccoBas J0Js1 XHUMHYECKOTO
3JIeMeHTa B coequHeHUH. MHpopMaIus, KOTOPYIO HECYT XUMUYECKHE (hOPMYIIBIL.

BanentHocTh. CTpyKTypHBIE (DOpMYJIbl. XMMHUUECKHE 3JIEMEHTHI C IOCTOSSHHON M MEPEMEHHON BaJIEHTHOCTHIO. BbIBOA (popMyIibl
COEIMHEHUs1 MO BajieHTHOCTH. OmnpeneneHue BaJIEHTHOCTH XHMMHUYECKOIo 3jieMeHTa 1o (opmyine BemiectBa. CocTaBiieHUE Ha3BaHUIM
COCIMHEHUH, COCTOSAIINX U3 IBYX XMMHUUYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH IIOCTOSHCTBACOCTaBABEILIECTB.

XyuMmu4deckue peakiuu. PeareHTsl M NpoAykTel peakuud. [Ipr3HAKM XMMHUYECKMX peak[ui. YCIOBUSA HX IPOTEKAHUS U
npekpaunieHus. Peakunu ropenus. K30TepMUYECKUE U SJHAOTEPMUYECKUE PEAKLINH.

3aKOH COXpaHEHHs MacChl BELIECTB. XMMHUUECKHE ypaBHEHHUs. COoCTaBIeHHE XMMHYECKUX ypaBHeHUU. MHdopmamus, KOTOpyro
HECET XMMUYECKOE YPABHEHHUE.

Knaccugukanuss XuMuU4ecKux peakuuid MO COCTaBy M UYUCIY PEareéHTOB M MPOAYKTOB. THUMbl XMMHUYECKUX peakuuid. Peakuuun
COEJIMHEHUS, PA3JI0KEHUs, 3aMellleHns: 1 oOMeHa. KatanuzaTtopsl u katamus.

JleMmoHCTpanuu

Konnekuust maTepuanoB U U3AEIUN U3 HUX.

Monenu, ucnonb3yemble Ha ypokax (U3HKH, OMOJIOTUHU U reorpaduu.
OO0BbEMHBIE U MIAPOCTEPKHEBBIE MOJIEIM HEKOTOPBIX XUMUYECKUX BEIIECTB.
Mopnenu KpUCTAIUNTMYECKUX PEHIETOK.

Cobupanue mpubdopa 15 HOJTyUYEHHUs ra3a U MpoBepKa ero Ha repMETHYHOCTb.
Bosronka cyxoro nibja, Hojia win HagpTaliuHa.
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* ArperartHble COCTOSIHUS BOJBL.

* Pazgenenue 1ByX HECMEIIMBAIOIINUXCSA )KUJIKOCTEN C MOMOIIBIO IETUTEIbHON BOPOHKH.

* JIuCTIILIATOP M €T0 padorTa.

* VYcraHoBka ans GUILTPOBaHMS U €€ padoTa.

* VYcraHoBKa s BeIapuBanus u e€ padora.

» Konnekuus ObITOBBIX MPUOOPOB st PUILTPOBAHUS BO3AyXa.

» Paznmenenue kpacsiero BemecTna promMactepa ¢ moMoIibio OyMakxHOU XpoMaTorpaduu.

* Mogenu anIoTPONHBIX MOAU(MUKAIINKN YTIIepOa U CEPHI.

* TlomyuyeHue o30Ha.

« Tloprpersi . 5. Bepriennyca u JI. Y. Menzeneesa.

* KopoTtkoneproiHbli U IIMHHONEPUOAHBIN BapuaHThl [lepnonnueckon cuctemsl 1. 1. Menaeneena
* KoHcTpyupoBaHue mapocTep>KHEBBIX MOJIEIEH MOJIEKYII.

* Annapar Kunma.

* PasnoxeHue OuxpomaTa aMMOHHS.

* T'opeHue cepbl U MarHUEBOM JIEHTHI.

* Tloprperst M. B. JlomonocoBau A. JI. JIaBya3sbe.

*  OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BEILIECTB.

* T'openue ocdopa, pacTBOpeHHE TPOLYKTAa TOPEHUS B BOJAE U UCCIIEA0BAHUE MTOJIYYEHHOTO pACTBOPA JAKMYCOM .
* BsanmopelicTBue COJIIHOW KUCIOTHI C IUHKOM.

* Ilonyuenue ruapoxcuaa meau(Il) u ero paznoxxkeHue Npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

O3HakoMJIEHUE C KOJIJIEKIIMEH 1abopaTOPHOU MOCY IbI.
[IpoBepka npubopa AJis MOIyYEeHHs Ta30B HA TE€PMETUYHOCTb.
O3HakoMJIeHHE C MUHEpallaMy, 00pa3yIOLUMMHU TPAHUT.
[IpuroroBiieHre reTepoOreHHON CMECH MTOPOIIKOB CEPBI U XKENE3a U UX Pa3JIeJICHUE.
B3aumonelicTBue pacTBOPOB XJIOPHUIOB U MOJAUJIOB Kalusl C paCTBOPOMHUTpATa cepelpa.
[Tonyuenne ruapokcuna meau(ll) u ero B3aumoeiicTBre ¢ CEpHOI KUCIOTOM.
B3anmozencTeue pacTBopa cobl ¢ KUCIOTOM.
[IpoBepka 3aKkOHA COXpPAHEHUSI MACChI BEIIECTB HA TPUMEPE B3aUMOACHCTBHS IIETOYH U KHCIIOTHI.
[IpoBepka 3aKk0Ha COXpaHEHHsI MacChl BEIIECTB HA IIPUMeEpe B3auMoieicTBUs mEnouun u conu xenesa (I1I).



10. PasnoxeHuHe IEPOKCUIA BOZOPO/A C IIOMOLIBIO Okcrza Maprasua (IV).
11. 3amemnieHune *Keae30M MEIH B METHOM KYITOPOCE.

[TpakTuyeckue paboOTHI

1. 3HaKOMCTBO C JTabOpaTOpHBIM 00OpynoBaHueM. [IpaBuiia TexHUKH Oe30macHOCTH TpH paboTe B kabuHeTe XuMMHH. HekoTopbie BUIBI
pabor.

2. AHanm3 moYBBI
Baxneimme MMpEACTAaBUTCIIN HCOPraHNICCKHUX BCUICCTB. KonmduecTBEeHHBICOTHOIIIEHHUS B XUMHH
CocraB Bo3ayxa. [ToHsaTre 00 00bEMHOM T0I€ KOMIIOHEHTA IMIPUPOTHON Ta30BOM CMECH — BO3ayxa. Pacu€r 00béMa KOMITOHEHTA
ra30BOH CMECH I10 €ro 00BEMHOM J10JIe U Ha00OPOT.
Kucnopoa. O3on. [lonyuenue kucinopoaa. CoOupanve U pacrio3HaBaHHUE KUCIOpoaa. XMMHUYECKUE CBOMCTBA KUCIOPOIa: B3aUMOJCHCTBUE C
METAJJIAMU, HEMETAJUIAMU U CIIOKHBIMU BellecTBamu. [Ipumenenue kucinopona. Kpyropopot kuciopoaa B mpupo/ie.
Oxcunpl. OOpa3oBaHue Ha3BaHMU OKCHIOB 110 uX opmyrnam. CoctaBieHne GopmMy OKCUIIOB IO UX Ha3BaHUsAM. [IpeacTaBuTeI OKCHIOB:
BOJIA Y YIJIEKUCIIBIN Ia3, HErameéHas U3BeCTh.
Bonopoa B npupone. @usnyecknue U XUMUYECKUE CBOMCTBA BOAOPO/IA, €T NOJIYUYEHUE U IPUMEHEHHE.
Kucnortsl, ux cocras u knaccuduxanus. Maaukaropsl. Tadnuma pactBopumocT. CosisiHas U cepHasi KUCIOThI, UX CBOMCTBA U
IPUMEHEHUE.
Conu, ux coctaB 1 HazBaHus. PactBopumocTs cosieit B Bojie. [IpeacrtaButenu comneit: XJIopu HaTpusi, KapOoHaT HaTpus, pocdaTt KaIbIus.
[Tocrossunas ABoraapo. KonnuectBo BemiectBa. Monbs. MonsipHas macca. KpaTHble e IMHULIBI N3MEPEHHS KOJIMYECTBA BENIECTBA —
MUWJIJIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIPHAS U KWJIOMOJISIPHASI MacChl BELIECTBA.
Pacuétel ¢ ucrnonp30BaHNEM MOHATUI «KOJIWYECTBO BEIIECTBA», «MOJISIPHAS Macca», «IOCTOSTHHAs ABOTaJIpo».
3akoH ABoraJpo. Momsipablii 00bEM ra3000pa3HbIx BemecTB. OTHOCUTENbHAS IJIOTHOCTh OJHOTO Ta3amo JIpyromy.
KpaTHbie euHuIbI U3MEPEHHS] — MUJLTUMOJISIPHBIN ¥ KUJIOMOJISIPHBIN 00BbeMBbI ra3000pa3HbIX BEILIECTB.
Pacuétel ¢ uCHoNb30BaHMEM TMOHSATUN «KOJIWYECTBO BEILIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIH OOBEM Ta30B», «IOCTOSIHHAs
ABoraapoy.
PacuéThpl ¢ uCnosib30BaHUEM MOHATUN «KOJIMUYECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM ra3oBy», «YUCIO ABOTraipoy.
I'unpocdepa. KpyroBopot Boabl B ipupojae. Puznueckre 1 XUuMUYECKHUE CBOMCTBA BOJbI: B3aUMOIEUCTBHE C OKCHIaMHU.
OcHoBaHUsl, UX cocTaB. PacTBOPMMOCTh OCHOBaHMU B BoJie. MI3MEeHEHHE OKpacKu MHAUKATOPOB B IIeloyHOM cpene. [IpencraBurenu
HIeJI0Yel: TUAPOKCUBI HATPUS, KA U KaJbLIUS.
PactBoputens m pactBopéHHOe BemecTBO. PactBopel. PactBopenme. ['maparel. MaccoBas nons pacTBOPEHHOro BemecTBa. Pacyérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM IIOHATUS «MACCOBAasi J0JIsI PACTBOPEHHOTO BEIIECTBAY.



Hemoncrparmig
* OmnpeneneHue coaepkaHusi KUCIOPOJa B BO3IyXE.

* [lomyyeHue KUCIOPOAA PA3IOKEHUEM IEpMaHraHaTa Kalus U MePOKCUAA
BOAOPOJIA.
» (CoOupaHue METOJIOM BBITECHEHUS BO3AyXa U BOJIBI.
* Pacno3naBanuekuciopoaa.
* T'openune mMaruus, xejnesa, yris, cepsl 1 hochopa B KUCIOPOJE.
*  Korekuus okcnaos.
» Tlonyuenue, coOupanue u pacrio3HaBaHHE BOJOPO/IA.
» T'openue Bomopona.
* BsaummopeiictBue Bogopoaa ¢ okcuaoM meau(ll).
» Komekuus MUHEpaIbHBIX KHCIIOT.
 [lpaBuiio pa36aBiieHUs CEPOM KUCIOTHI.
* Komekuus coneil.
* Tabnuma pacTBOPUMOCTH OCHOBAHMM, KUCIIOT U COJIEH B BOJE.
* HexoTopsle MeTasuIbl, HEMETAJIJIbI U COEIMHEHUSI KOJIMYECTBOM BEILIECTBA B 1 MOJIb.
* Mogenb MoIsIpHOrO 00bEMA ra3000pa3HbIX BEIIECTB.
JlaGopaTopHBIE OTIBITHI
12. ITlomyTHeHUE U3BECTKOBOW BOJBI MPU MPOMYCKAHUN YTIIEKHCIOTO ra3a.
13. TlomydeHue BoJOpOAa B3aUMOJCHCTBHEM IMHKA U COJSTHON KUCIIOTHI.
14. Pacno3HaBaHHe KUCJIOT UHAUKATOPAMHU.
15. H3meHeHue OKpacKy UHIUKATOPOB B ILIEJIOYHOM CpeJie.
16. OsHakomiieHHE ¢ IpenapaTaMu JOMalIHEN WM IMIKOJbHOM alTeyku — pacTBOpaAMH MEPOKCHUJAa BOJOPOJA, CIUPTOBOW HACTOMKHU MOJA U
HaAIIaTBIPHOTO CIIUPTA.
[TpakTnyeckue paboThI
3. Ilonmyuenue, cobupaHue U pacro3HaBaHUe KUCIOPO/Ia.
4. Tlonydenue, cobupaHuen pacro3HaBaHUE BOJAOPO/IA.
5. IlpuroToBneHue pacTBOPOB COJIEH C UX 3aJIAaHHON MacCOBOM JOJIEH.
OcCHOBHBIE KJIACChI Heopranuyeckux coequnenuii O000IIEHNE CBEICHNN 00 OKCHIaX, UX KiIacCU(UKAIINN, HA3BAHUSIX U
cBoiicTBax. CriocoObI MOMy4eHUS OKCHUJIOB.



OcHoBaHMs, MX KIacCH(pUKaLysl, Ha3BaHWs U CBOMCTBA. B3anMoaeHCTBHE C KUCIOTaMH, KHCIOTHBIMH OKCUJIAMH M COJISIMUA. PasnoxeHue
HEPACTBOPUMBIX OCHOBaHHM. CIIOCOOBI MOTYyUYEHUSI OCHOBAHUH.

Kucnotsl, ux xnaccudpukamuss u HazBaHus. OOmuMe XWMHUYECKHE CBOMCTBA KHUCIOT. B3ammonaelcTBHe KHCIOT € MeETaJIaMU.
DNEKTPOXUMUYECKUH psi HANPSHKEHUH METajuIoB. B3aumoaeiicTBrue KUCIOT ¢ OKCHAAMHU METAJIOB.
B3anmozaencTBue KUCIoT ¢ OCHOBaHUSIMHU — PEAKLUA HEUTpan3auu. BzaumonencTeue Kucior ¢ COJISIMU. [Tonyuenue
OECKHUCIOPOTHBIX
Y KHCJIOPOJICOAEPKAIMX KUCIIOT.

Conu, ux xnaccuduKkanus U CBoMcTBa. BzaumMonelicTBre conei ¢ MeTamiaMu, 0COOEHHOCTH dTUX peakiuii. B3anmoeiicTBue comneit ¢
COJISIMH.

['eHeTHUeCKHE psAIbI MeTaIa M HeMeTauta. [ eHeTHYecKas CBSI3b MEXK Y KJIacCaMi HEOPTAaHMYECKUX BEIIECTB.
JlaGopatopHbI€ OTIBITHI
17. B3aumoieicTBHE OKCH A KAJILIMS C BOJIOM.
18. I[lomyTHEHNE U3BECTKOBOU BOIBI.
19. Peakuust HeWTpanu3auu.
20. IToryuyenne ruapokcunamenu(ll) u ero B3aumonelicTBre ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau(ll) mpu HarpeBanum.
22. BzaumoieficTBHE KUCIOT C METAJIJIAMHU.
23. BzaumoeiicTBrE KUCIOT C COJISIMHU.
24. O3HaKOMIJIEHHE C KOJUIEKIIUEH COIEH.
25. B3aumoneiictue cynbhara meau(1l) ¢ xemnesom.
26. BzanMoelicTBie CoeH ¢ COJISIMH.
27. 'enetnueckas CBsI3b HAa IPUMEPE COCTUHEHUN ME/IH.
[IpakTrueckue paboThI
6. Pemenue sxcriepruMeHTAIBHBIX 3a/1a4.

HepnonnquKHﬁ 3aKOH U HepI/IOI[I/I‘leCKaH CHUCTEMA XUMHUYCCKHUX 3JICMCHTOB
. . Menneneesau cTpoeHre aToMa
EcTtecTBeHHBIE ceMelCcTBa XUMUYECKUX 3JIEMEHTOB: ILIEJIOYHBICH I1I€JI0YHO3EMENbHbIE METaJUIbl, TallOT€Hbl, MHEPTHbhIE (OJIaropoaHbIE)
ra3bl. AMQOTEepHOCTb. AM(OTEpPHBIE OKCUJIBI U TUAPOKCUIBI. KOoMILIEKCHBIE COH.
Otkpsitue J1. 1. MenneneesbiM [leprnoanueckoro 3akoHa u co3nanue uM llepruoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB.



ATOMBI_Kak (hopMa CyIICCTBOBAHHS XHMHYCCKHX OJICMEHTOB. OCHOBHBIC CBCICHHS O CTPOCHMM aTOMOB. Jlokasarelnbcrsa
CJIOKHOCTHU cTpoeHus aroMoB. OnbiTel Pesepdopaa. [lnanerapras Moaenb CTPOSHHS aToMa.

CocTaB aTOMHBIX sJ€p: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAsA AaTOMHAs Macca. B3anMMOCBS3b MOHATHI «IPOTOH», KHEUTPOHY,
«OTHOCHUTEJIbHAS aTOMHAsI Maccay.

Mukpomup. IneKTpoHbl. CTPOCHHE JIEKTPOHHBIX YPOBHEH aTOMOB XuMHUecKkux 31aeMeHTOB NoNo 1-20. TloHsiTHE O 3aBEpIIEHHOM
3JIEKTPOHHOM YPOBHE.

N3otomnbl. dusnueckuii cmpic cuMmBoiiiku I[lepuoamdeckoit cucrtemsl. CoBpemeHHass GopmynupoBka [lepromnyeckoro 3akoHa.
N3meHeHus CBOMCTB 3JIEMEHTOB B MIEPUOJaX U TPYIax, Kak (QYHKIHUS CTPOCHHS SJIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTUKa 3JIEMEHTA-METala M JJIEMEHTAa-HEMETAJUIAa [0 WX IOoNOoKeHUIo B llepuomnueckor cucTeMe XUMHUYECKUX

anemeHToB 1. 1. Meneneena.

JlemoHCTpanmu

Pazmuunbie popmbl TaOIUIl TEPUOTUYECKON CUCTEMBI.
Mopaenupoanue noctpoenus [lepuoanueckon cucremsl /1. 1. Menneneesa.
Mopnenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.

Mojenu aTOMOB 3JIEMEHTOB 1 3-ro IepuoaoB

JlaGopaTopHble ONBITHI.
28. Ilonyuenne ampoTepHOTO TUIPOKCHIA U UCCIIETOBAHNE €r0 CBONCTB.

Xumundaeckas cBs13b. OKHCIUTEIRHO-BOCCTAHOBHUTEIIHHBIE pCaKuuu

Nonnas xumuueckas cBs3b. MoHBI, 00pa30BaHHbIE aTOMaMU METAJJIOB U HeMeTaiioB. Cxembl 0Opa30BaHUSI MOHHOW CBSI3M IS
OMHApHBIX coeNUHEHUN. VIOHHBIE KpUCTaUIMUECKHE PEIIETKU M (PU3UYECKHe CBOMCTBA BEILIECTB C 3TUM TUINOM pewérok. Ilonstue o
(bopMyNnbHON €TMHUIIE BEIIECTBA.

KoBanenTHas xummudeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTypHbIEe (popmyiibl. KoBanenTHas HenossgpHas cBsi3b. CxeMbl 00pa30BaHuUs
KOBAJICHTHOM CBSI3U JUIsl OMHAPHBIX COeAUHEHUI. MONEeKyIapHble U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKU, U CBOMCTBA BEIECTB C 3TUM
TUIIOM PELIETOK.

DIEKTPOOTPHULATENBHOCTh. Psii  anekTpooTpunaTenbHocTH. KoBaneHTHass mnonsipHas XuMmUdeckas CBsaA3b. Jumons. Cxemsl
o0pa30oBaHusl KOBAJICHTHOW MOJSPHOW CBS3U Ui OWHApPHBIX COEAWHEHUU. MoOIeKyJsipHble M ATOMHbBIE KPUCTAJUIMYECKHE PEHIETKH,
CBOMCTBA BEUIECTB C 3TUM THUIIOM PELIETOK.

Meramnnueckass XMMHYECKasi CBSI3b U METAJUIMYECKAs. KpUCTauIMdecKkas pemérka. CBOKWCTBA BEUIECTB € ATUM THUIIOM PEMIETOK.



Enunast mpupona XMMHUYECKUX CBSI3CH.
CreleHb OKHCIEHHUS. CpaBHEHHE CTETIEHM OKHWCICHHsS W BajeHTHOCTH. [IpaBuna pacuéra ctemeHed OKHCIEHHUS TO (opmyiam
XUMUYECKUX COCTUHEHHM.
OKHCTUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OmnpenesieHne CTEeNEeHEeH OKUCICHHS Ui JJIEMEHTOB, OOpa3yIoIIUX BeEIIecTBa
pa3HbIX KJaccoB. PeakiuunoHHOro 0OMEeHa U OKUCIUTEIHbHO-BOCCTAHOBHUTENbHBIE peakiu. OKUCIUTENh U BOCCTAHOBUTEND, OKUCIICHUE
1 BoccTanoBNeHue. CocTaBieHHE YpaBHEHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIXPEAKIIMI METOOM 3JIEKTPOHHOTO OallaHca.
JdeMoHcTpanuu
* Buneo ¢parmenTs u cnaitabl «MloHHAS XUMUYECKas CBA3H ».
* Komrexknus BemecTs ¢ HOHHOM XMMHUYECKOHM CBS3BIO.
* Mogenu HOHHBIX KPUCTAJUTMYECKUX PEMIETOK.
* BuneodparmenTs! u cnaiiapl «KoBaleHTHAsIXUMHUECKAs CBA3HY.
* Komnnekuust BemecTs MOJIEKYISIPHOTO U AaTOMHOT'O CTPOCHHUS.
*  Mogenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAINTIMYECKUX PEIIETOK.
* BuaeodparmeHTsl u cnaiiapl «MeTamuinueckas XMMHUECKasi CBA3bY.
*  Komnekuus «MeTajuibl ¥ CIUIaBbI.
* BzaumojeicTBUE IMHKA C CEPOH, CONSTHON KUCIOTOM, Xopuaom meau (11).
* T'openue maruus.
* B3saunmoneicTBHE XJIOPHOW U CEPOBOAOPOIHON BOJIBL.
JlaGopaTopHbIe OTIBITHI
29. H3roroBieHue MOJENHU, HWUTIOCTPUPYIOLIEH CBOWCTBA METAJUIMUECKOU CBSI3U



TOUKA !'pocm

Coaep:kaHue NporpaMMsl
Xumus 9 kiaace
(70 yacoB, 2 yaca B HeJeJII0)
[ToBTOpeHue u 0000IIIEHNE CBEIEHUI TT0 KypCy 8 Kiiacca

bunapusie coeaunenusi. Okcuapl coneodpasyromiue u HecojaeoOpasyromue. ['uapokcuipl: ocHOBaHUA, aM(bOTEpHbIE, KUCIOTHI.
Cpennue, KUCIIbIe, OCHOBHBIE COJIH.

O06001IeHne CBeICHNI 0 XUMUUYECKHX peakiusax. Kimaccudukanus XUMUIECKUX peaKIMii MO Pa3IMuHbIM OCHOBAHUSM: COCTaBY H
YHCIly pearupyrolux 1 00pa3yromuxcs BeIEeCTB, TEIIOBOMY 3(PPeKTy, HANPaBICHUIO, U3MEHEHUIO CTENIEHEN OKUCIIEHUS 3JIEMEHTOB,
o0Opa3yronux pearupyroume BelecTna, gpase, uCIoJb30BaHUIO KaTalu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUUYECKOU peakuuu. PaKkTopbl, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKLUI: TPUPOAA PEarupyoux
BEIIECTB, UX KOHLEHTpAaLMs, TEMIIepaTypa, IIOL[aab CONPUKOCHOBEHU, HATMYKME KaTanu3aTopa. Karanus.

JeMoHCcTpamu

O3HaKOMJIEHUE C KOJJIEKIIUSIMHU METAJIJIOB U HEMETAJIIOB.
O3HaKOMJIEHUE C KOJJIEKIIUSIMU OKCHI0B, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEeaKIMU OT IPUPOAbl PEArUPYIOMINX BELIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKON pPEeaKIMU OT KOHLEHTPALMHN pPEarupyIoLIuX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM pEaKIUU OT IUIOIIATN

CONPUKOCHOBEHUS Pearupyromnx BeIecTB («KUISIIUHI cloi»).
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIMU OT TEMIIEPATYPhl pearupyrouInX BEIIeCTB.

JlaGopaTopHbIe OMBITHI
1. BzaumoseiicTBHE aMMHaKa U XJIOPOBOJOPOIA.

2. Peakuust HeMTpanu3anuu.

3. Habmionenue ternoBoro 3¢ dexra peakinuy HeuTpanu3auu.

4. B3aumogencTBre cepHOM KUCIOTHI ¢ okcuaoM meaun (II).



5. PasnoxeHue NepoOKCH/Ia BOJOPOAA € OMOLIBIO KaTajlassl KapToders
6. 3aBUCHMOCTH CKOPOCTH XMMHUECKOW PEaKMu OT MPUPOIBI PEarupYIOIIUX BEIIECTB Ha MPUMEPE B3aUMOICHCTBUS PACTBOPOB
THOCYTb(haTa HATPUS U XJIOpHUAa Oapusi, THOCYIb(]aTa HATPUS U COISTHON KUCTOTHI.

/. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMU OT MPUPOAbl METAJJIOB IPU UX B3aUMOJICUCTBUU C COJISTHOM KUCIOTOM.

8. 3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAaKIMK OT MPUPOJIbI KUCIOT MPH B3aUMOJICHCTBUHU UX C HKEITE30M.

9. 3aBHCHMOCTH CKOPOCTU XMMHUYECKON pEeaKIMy OT TEMIEPATYPHI.

10. 3aBUCHUMOCTH CKOPOCTH XMMUYECKON PEAKIIMU OT KOHIICHTPAIIHH.

11. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT IJIONIaJAN CONPUKOCHOBEHHUS PEAarupyrONINX BEIIECTB.

12. 3aBHUCHUMOCTbH CKOPOCTH XMMHUYCCKOW PEaKIIMHU OT KaTajau3aTropa.

XuMHudecKue PEaKIMU B paCTBOpPAx 3JICKTPOJINTOB

ITonsitre 00 3MEKTPOTUTUUECKON AUCCOLUALUN. DIIEKTPOJIUTHI U HEINEKTPOIUTHI. MeXaHU3M IUCCOLMALMU AIEKTPOIUTOB C PA3IMUHBIM
XapakTepoM cBsi3u. CTeNeHb 3JEKTPOIUTUYECKON Auccounanui. CUIIbHBIE U cl1a0ble AIEKTPOIUTHI.

OCHOBHBIE NOJIOKEHUS TEOPUH IEKTPOIUTHUECKON Tucconuanuu. Knaccudukaius noHoB U ux cBoiicTBa. KUCI0Thl, OCHOBaHUS U CONU
KaK 3JIeKTpoJIUThI. VX Kiaccuukanus 1 AuCCouranus.

OO01mre XMMUYECKUE CBOMCTBA KUCIOT: U3MEHEHUE OKPACKU MHIMKATOPOB, B3aUMOJIEHCTBUE C METallaMH, OKCUJAMHU U TUIPOKCUAAMU
METAJJIOB U COJISIMU. MoJeKysipHblE U MIOHHBIE (TIOJHBIE U COKPAILIEHHBIE) YPABHEHUS pEAKIUH.
XHUMHUYECKUN CMBICII COKPAIIEHHBIX YPABHEHUMN. Y CIIOBUS NPOTEKAHUS PEAKIMN MEXK Y DJIEKTPOJIMTAMHU 10 KOHIA. Psij1 aKTUBHOCTH METAJUIOB.

OO01re XuMUYEeCKUe CBOIMCTBA LIEJI0UeH: B3aUMOJEICTBUE C KUCIOTAMH, OKCHJIaMU HEMETAJUIOB, coyiaMu. OOLIMe XUMHUYECKHE CBOMCTBA
HEPAaCTBOPUMBIX OCHOBAHUI: B3aUMOJCHCTBUE C KUCIOTAMMU, Pa3J10KEHUE IIPU HATPEBAHUMU.

OO0mre XMMUYECKHE CBOMCTBA CPEIHMX COJICH: B3aMMOJECUCTBHE C KUCJIOTaMH, IIEJIOYaMHU, COJSIMA M MeTa/uiamMu. B3ammoneicTBue
KHMCJIBIX COJIEH CO LIEII0YaMH.

I'unponus, kak 0OMEHHOE B3auMOJEHCTBHE cojiei ¢ BOJOW. ['MApONIN3 COMM CHUIBHOTO OCHOBAaHUA U claboi KUCIOTHL. ['maponus conu
c1aboro OCHOBaHuUs U cuiibHOU kucioThl. [Ikana pH.

CBoiicTBa KHCJIOT, OCHOBaHUM, OKCHUJOB H COJIEW B CBETE TEOPUM DJIEKTPOJIUTHYECKOW AUCCOLMAUMU M OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.
JleMmoHcTpanyu.



* HcnerTaHue BELIECTB U UX PACTBOPOB HA HIICKTPONPOBOJHOCTS.
* 3aBUCHUMOCTD 3JEKTPOINPOBOAHOCTH YKCYCHOM KUCIOTBI OT KOHLIEHTPALIUH.
* JIBWKEHUE OKPAILIEHHBIX HOHOB B JIEKTPUYECKOM ITOJIE.
* Omnpezenenne xapakTepa cpejibl B pacTBOpax COJEH.
JlaGopaTopHbIE OIBITHI.
13. Iuccouunanus caabbIx 3JIEKTPOIUTOB HA MPUMEPE YKCYCHOU KHCIOTHI.
14. I3aMmeHeHne OKpacKu UHAUKATOPOB B KMUCIOTHOM Cpejie.
15.  Peakiuus HeWTpanu3aluK pacTBOpa WENOUN PA3IMUYHBIMUA KUCIOTAMH.
16. Ilomydenue ruapokcuaa meau (11).1 €ro B3auMOJCHCTBHUE C pa3TMIHBIMHA KUCIOTAMHU.
17. B3aumoieliCTBHE CHIIbHBIX KHCIIOT ¢ OKcHaoM meau (11).
18-20. B3aumopaeiicTBIE KUCIOT C METAJJIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyyeHue CTyIHS KPEMHUEBOW KUCITIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPHU/I - WU CyIb(aT-uOHBI
24. VI3aMeHeHne OKpacKu MHANKATOPOB B IICIIOYHOM Cpejie.
25. BzaumoeiicTBHE 1IeNI0ueii ¢ yrieKUCIBIM Ta30M.
26. KauecTBeHHas peakiysi HA KAaTHOH aMMOHHUS.
27. Tlonyuenue runpokcuaa meau (1) 1 ero pasioxeHue.
28. BzanMoeiicTBie KapOOHATOB C KUCIIOTAMHU.
29. [Nonmyuenue ruapokcuaa xenesa(lll).
30. BzaumopeiicTBue xemne3a ¢ pacTBopoM cyibdara meau (1)
[IpakTrueckue paboThI
1. CaoiicTBa KUCIOT, OCHOBaHUMN, OKCUOB U COJIEH B CBETE TEOPHUH IJIEKTPOIUTUUECKON TUCCOUMALIMU U OKUCITUTENBHO -

BOCCTAHOBUTCIIBHBIX peaKHI/II;'I

Hemerannsl u ux COCIUHCHUA
CrpoeHue aToMOB HEMETAIUIOB U UX NoJoxeHue B [lepuoanueckoit cucreme. P anexkrpoorpunarenbHocTd. Kpuctammueckue pemeTku
HEMETAIJIOB — MPOCTHIX BemecTB. Aiorponus u e€ mnpuunHbl. Dusmueckue cBoiicTBa HemeTauioB. OOIIME XUMUYECKHME CBOWCTBA
HEMETAJUIOB: OKUCIIMTEIbHBIE U BOCCTAHOBUTEIIBHBIE.
["asiorensl, CTpoeHUE UX aTOMOB U MOJIEKYJ]. PU3HMYECKHE U XHUMHYECKHE CBOMCTBA TaJOr€HOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB



rajoreHoB B 3aBUCHMOCTH OT WX IOJIOXeHus B Ilepruoandeckoii cucteme. HaxoxaeHne ragoreHoB B NPUPOAC U HX MOIy4YCHHE. 3HAYCHUC U
MIPUMEHEHUE rajoreHoB.

["amoreHoBOAOPOIBI U COOTBETCTBYIOIIME WM KHUCIIOTHI: TIJIABUKOBAas, COJIsiHasg, OpOMOBOJOpPOAHAS, MOJOBOAOPOIHAsA. [ amoreHumbl.
KauecTBeHHbIE peakiiu Ha TaloreHUI-HOHBI. [[puMeHeHne coeIMHEHN TaTOTeHOB U UX OMOJIOTHYECKas POIb.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmel. Cepa B pupoje u e€ mosrydeHue. AJTOTPOITHbIE MOIU(DUKAIIMKN Cephl U MX CBONCTBA.
XUMHYECKHE CBOWCTBA CEPHI U €€ TPUMEHECHHUE.

CepoBOJIOpO: CTPOCHUE MOJICKYJBbI, (PU3NYECKUE U XUMUYECKHME CBOMCTBA, TMoJydeHHE W 3HadeHue. CepoBOJOpOAHAS KHUCIOTA.
Cynbduast u ux 3HaueHue. JIroMuHOGOpPHI.

Oxkcup cepsl (1V), cepauctas kucioTa, cyabguThl. KauecTBeHHas peakiys Ha Cyab(QUT-UOH.

Oxcup cepsl (VI), cepnas kucnora, cynbhartel. Kpucramioruapatel. KauecTBeHHas peakius Ha CyJb(aT-HoH.

CepHast KucnoTa - CHJIbHBIM 3JeKTpoiauT. CBoiicTBa pa30aBIICHHOW CEPHOM KHUCIOTHI, KaK TUIWYHON KHUCIIOTBHI: B3aUMOJCHCTBHE C
MeTaJulaMi, OCHOBHBIMU M aM(OTEPHBIMU OKCHUJAMH, OCHOBAHMSAMU M aM(OTEPHBIMU TUIIPOKCUJAMHU, cojisiMHu. KauecTBeHHas peakiusi Ha
Cynb(haT-uoH.

OO6mias xapakTepucTHuka 3jeMeHTOB VA-rpynmnbl. A30T, CTpO€HHME aTomMa M MoJieKyJsibl. dusnyeckre MU XMMHUYECKHUE CBOMCTBA H
npUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJOoTUYecKasi poJib.

AMMHaK, CTpOEHHUE MOJEKYIbl M (PU3MUYECKUE CBOMCTBA. AMMHA4yHas BOJA, HAIIATBIPHBIA CHOUPT, TUjapaT aMmuaka. [[oHOpHO -
aKIENTOPHBI MeXaHW3M OOpa30BaHHUs KaTHOHAa aMMOHMsS. BoccTaHoBuTenbHbIE CBOMCTBA ammuaka. Cojlu aMMOHHMS U MX TPUMEHEHHE.
KauectBenHas peakiusi Ha KaTHOH aMMOHWUS.

Oxkcuapl a3oTa: HEcoJieoOpa3yrolue W KUCIOTHBIE. A30THUCTas KHUCJIOTa U HUTPUTHL. A30THas KHUCIIOTa, €€ TMOJIy4YeHHE U CBOMCTBA.
Hurpatsr.

®ocpop, ctpoenue aroma u amwtotponusi. Pochunsl. Dochun. Oxcun gochopa(V) u oprodochopnas kucinora. Pocdatel. DochopHbie
ynoOpenus. MHCEeKTULIUIBI.

OO6m1as xapakTepucTuka 31eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB, MPOCTHIX BEIIECTB U COSUHEHUM B 3aBUCIMOCTH OT
MOJIOKEHUsI 2JIeMeHTOB B [lepronnueckoit cucreme. Yriepo1. AioTponHbie MoAuGUKAIIUU: aiMa3, TpaduT. AMOPGHBIN YIJIEpO U €ro copTa:
caka, aKTUBHUPOBAHHBIN yroiib. AjncopOmus. Xumudeckue cBoiicTBa yriaepoaa. KokcoxuMmuueckoe mpou3BOACTBO U €ro npoaykius. Kapousl.

Oxkcup yraepona(ll): cTpoeHrue MOJIEKYJIbI, MOAydYeHre U ero cBoicTBa. Oxcun yriepona(lV): cTpoeHrne MOJICKYIbI, MOJyYeHHE U €T0
cBOMCTBa. YrosbHas kucyioTa. Coiu yroapbHON KUCIIOThI: KapOOHATHI U TUAPOKAPOOHATHI. TexXHUYEeCKas M TUIIeBas COa.

Heoprannueckre u opraHM4ecKre BEIECTBA. Y TIEBOAOPOAbl. XUMUYECKOE CTPOCHUE OPTaHMYECKUX BEUIECTB, KaK MOPSAIOK COCTMHECHUS
aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

MertaH, 5TaH, Kak MpeaeibHBIC YIIIEBOJOPOAbI. DTUJICH M alleTUJICH, KaK HETpeaeibHbIe (HCHACHIICHHBIC) YTIIEBOIOPObl. ['opeHune



YIJICBOAOPO/OB. KaueCTBEHHBIC PEaKIIMU HA HENPEICIbHBIC COCANHCHUS.
OTUIOBBIN CIIUPT, €r0 MOJIyYCHHE, IPUMEHEHNE U PU3NO0JIOTHYecKoe NeicTBHUe. TpEXaToMHBIN ciupT rmiepruH. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHAs - IPEACTABUTEINb Kilacca KapOOHOBBIX KUCIIOT.
Kpemnuuii, ctpoenue ero atoma u cBoiictea. Kpemuuii B npupoze. Cunuumasl u cuinad. Okeuy kpemaus(1Y). KpemuueBast kuciaota u eé
COJIN.
[Ipon3BoacTBO cTekiia u ieMeHTa. [IpoayKius CUIMKaTHON MPOMBIIIJIEHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, hapdop, dasHc.
OnTryeckoe BOJIOKHO.
Hemetannel B npupoje. @pakimoHHas MEPEroOHKa >KUJKOrO0 BO3JyXa Kak CIOCO0 MOJy4eHHUs KHCIOpoJa, a3ora, aproHa. Ilomyudenue
dbocdopa, KpeMHUs, XJI0pa, Hoaa. IICKTPOIU3 PaCTBOPOB.
[Tony4yenne cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAst CXEMa, METO]T KUTISIIIIETO CII0s, MPUHITUITBI TeTI000MEHA, MPOTUBOTOKA
u uupkyiasiuuu. OneyM. [Tpon3BocTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJOTHUECKAsk CXEMA.
JdeMoHcTpanuu
e Koiutekuust HEeMeTaIoB.
e Moaenu KpUCTALNINYECKUX PEIIETOK HEMETAJUIOB: ATOMHBIE M MOJIEKYJISIPHBIE.
e (O30HATOp Y NPUHLHUIIBI €70 PabOTHI.
o ['opeHne HeMeTaIoB - MPOCTHIX BELIECTB: cePbl, Gocopa, APEBECHOTO YIJIsl.
e (OOpa3ipl TaIOr€HOB - MPOCTHIX BELIECTB.
e B3auMoaeicTBHE raJoreHoB ¢ METAIAMM.
e BriTecHeHue xsiopa OpoMOM WM 0@ U3 PACTBOPOB UX COJIEH
o Kosekuus nNpupoaHbIX COEIUHEHNUN XI10pa.
e Bsaumopenctsue cepbl ¢ METALIAMMU.
e ['openue cepbl B KUCIOPOJE
o Komnekuus cynbQuaHbIX pya.
o KauyecTBeHHas peakius Ha Cyab(UI-uoH
o (OOecuBeurBaHNE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
e BsaumopeiicTBue KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEMBIO.
e OOyrnuBaHue OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM.
o Jlnarpamma «CocTaB BO3AyXay.
e BugaeodparmenTsl u cnaitabl «IItnusn 6a3zapei».
o Tlonyuenue, coOupaHue 1 pacro3HaBaHUE aMMHAKA.



. Pa3J10>KeHHe‘§pr0MaTa aMMOHUSI.

e BisaumopencTBrue KOHIEHTPUPOBAHHOW A30THOU KHCIIOTHI C MEJIBIO.

e ['openue yepHoro nopoxa

e Pa3nokeHune HUTpaTa KU U TOPEHUE JPEBECHOIO YroJibKa B HEM

e OOpas3mpl TPUPOIHBIX COSTUHEHHH docdopa.

e Topenue ochopa Ha BO3AyXe U B KHUCIOPOIE.

e [lomyuenue 6enoro dpochopa U UCIILITAHUE €TO CBOWCTB

o Komneknus «O0pasisl MPUPOTHBIX COCAUHEHUN YTIEPOIa»

e Tloprper H. 1. 3enunckoro. Ilornonienne akTHBUPOBAHHBIM YTIIEM PACTBOPEHHBIX BEIIECTB WUJIU Ta30B.
e YCTpPOHCTBO MPOTUBOTa3a.

e Mopenu MOJIEKyJI METaHa, 3TaHa, TUJICHA U alleTUJIeHA.

e B3sauMmogeiicTBre 3THIIEHa ¢ OpOMHOI BOJOM M pacTBOPOM MEpMaHraHaTa Kajusl.
e OOmuMe XMMHUYECKHE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KHCIIOTHI.

o KauecTBeHHas peakiys Ha MHOIOATOMHBIE CIIUPTHI.

o Komnekuusa «O06pasipl NPUPOIHBIX COETUHEHUN KPEMHUSI.

o Kosuekuus cTekina, KepaMHUKU, HIEMEHTA U U3JIEJIUN U3 HUX.

o Komtekuus npoayKuuyu CUINKATHON ITPOMBIIIJIEHHOCTH.

e BuaeodparmenTsl u cnaiiapl «IIpon3BoACTBO CTEKIIA U IEMEHTA».

o Komnekuusa «IIpupoansie coeTMHEHNS] HEMETAIOB).

e BugaeodparmenTsl u cnaiiapl «PpakiMOHHAs IEPETOHKA KUIKOTO BO3TyXa»

e BugneodparmenTs u cnaitasl «Iloayuenue Bogopoa, KUCIOPOAa U TAJIOT€HOB 3JEKTPOIUTUYECKUM CIIOCOOOM.
e Mogenu anmapaToB Ui IPOU3BOICTBA CEPHON KUCIIOTHI.

e Mojenps KUISIIIETo CII0s.

e Mopaenb KOJIOHHBI CUHTE3a aMMUaKa.

e BugaeodparmenTsl u cnaitabl «IIpon3BoACTBO CEPHOIT KUCTOTHI.

e BuaeodparmenTsl u cnaitapl «IIpon3BoaCTBO aMMHAKaY.

o Komnekuunsa « CpIpb€ 7151 OIYYEHUS CEPHOM KUCIOTBD.

JlaGopaTopHbIe OMBITHI
31. Pacro3HaBaHu€e rajJoreHuI-nOHOB.



32. KaueCTBCHHbIC pEaKLUK Ha CYIb(aT-HOHbL.
33. KauecTBeHHas peakiusi Ha KATHOH aMMOHHSI.

34. XuMHu4ecKre CBOMCTBA a30THOM KUCIIOTHI, KaK AJICKTPOJINTA.

35. KauecTBennsie peakuuu Ha pocdar-noH.

36. [Tomydenue u CBOMCTBAYTOIHHON KHCIOTHI.

37. KauecTBeHHas peakiusi Ha KapOOHAT-NOH.

38. [IponyckaHme YIIIEKHMCIOTO Ta3a Yepe3 pacTBOP CUIIMKATA HATPHS.
IIpakTnuyeckune padoTsl

2. 3yueHue CBOMCTB COJSTHOMN KUCTOTHI.

3. 3yueHune cBOMCTB CEpHOM KUCIOTHI.

4. TlonyueHue aMMuaKka v U3y4eHHUE €T0 CBOMCTB.

5. HonyquHe YTJICKHUCIIOTO T'a3a U U3YUCHUC CTO CBOMCTB.
MeTaaabl 1 HX COCAMHECHUSA

ITonoxenune meramioB B Ilepuonnueckoit cucrteme xumuueckux sneMeHToB . M. MenneneeBa, cTpoeHHME UX aTOMOB M KPUCTAJLJIOB.
Mertannuyeckass CBSI3b M METaUIMUECKasl KpUCTalinyeckas pemérka. dusznyeckue CBOMCTBA METAJUIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTD,
OoTpakaromiasi CHoCOOHOCTh, INIAaCTUYHOCTh. CIUIaBbl YEPHBIE U LIBETHBIE.

MeTtannel Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHUUYECKUI psAl HanpsbKeHU. BzanMozeiicTBue MeTalioB ¢ HEMeTallllaMi, OKCUAaMH, KUCIOTaMH,
COJIIMU. ATFOMUHOTEPMHSI.

CrpoeHre aToMOB M NPOCTHIX BEIIECTB LIECJTOYHBIX METANIOB. 3aBUCUMOCTbh (PU3NYECKUX M XUMUYECKHUX CBOMCTB IIETOYHBIX METAJJIOB OT
3apsAa0B saep ux aToMoB. OKCHUJIbI U THAPOKCUIBI IIETOYHBIX METAJUIOB, X MOJIyYeHUE, CBOMCTBA, IpUMEHEeHUE. BaxxHel e conu meao YHbIX
METaJJIOB, MX 3HAUYEHHUE B KUBOM M HEKUBOU MPUPOJE U B KU3HU YEIOBEKA.

CrpoeHure aTOMOB M MPOCTHIX BEUIECTB IIETOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PM3UUECKUX U XUMUYECKUX CBOMCTB IIEI0YHO3EMETbHBIX
METAJJIOB OT 3apsioB sjep MX aroMoB. OKCHUIIBI M THAPOKCHJIBI IIETOYHO3EMENbHBIX METAIOB, UX IOJYy4Y€HHUE, CBOIMCTBA U IMPUMEHEHHE.
Baxxnelinme coiu mENOUHO - 3eMENbHBIX METAJIJIOB, UX 3HAYEHUE B IPUPOJE U KU3HU yesnoBeka. KapOoHaThl U THApOKapOOHATHI KaJIbIIHS.
JXKéctkocTh BOJBI: BpeMeHHasi U noctosiHHasg. CriocoObl ycTpaHeHUs BpeMEHHOU kE€CTKOCTH. CriocoObl yCTpaHEHHs MOCTOSHHOM *KECTKOCTH.
Nonutsl.CoefuHEHUST aIOMUHUS B Npupojie. XUMHYECKHE CBOWCTBAa amtoMUHUA. OCOOCHHOCTHM OKCHAA W THUIPOKCHAA ATIOMUHUSA Kak
aM(OTEepHBIX COeTMHCHNI. Bakuelne comu amroMuHus (XJI0pUI, CyIbdar).

OcobenHOCTH cTpoeHHs aToMa ese3a. JKene3o B nmpupoze. Baxkueiime pyabl sxene3a. Okcuibl v ruapokcus xkenesa(ll) u sxenesa(lll).



Kopposzus xumudeckas v 2JIeKTpOXHMHUYEcKasi. 3aluTa METaJJIOB OT KOppo3un. MeTaibl B IpUpo/ie: B CBOOOTHOM BUJIE U B BUJIC
coenuHeHui. [lonsitue o metamnypruu. YépHas u uBeTHas Metamnyprus. [lupomeramnyprusi, THAPOMETAIUTYPIrHs, JIIEKTPOMETAILTY PTHSL.
Jlomennsriii mponecc. [lepepaboTka yyryHa B cTallb. DJIEKTPOJIN3 PACILIABOB.
JlemoHCcTpanuu
* BsaumMojencTBHE HATPUS, JTUTHS U KaJIbLHS C BOJOM.
* TopeHue HaTpusi, MArHUS U JKeJie3a B KUCIOPOJE.
* Bcnblmka TEpMUTHOM CMECH.
* B3auMmojeicTBue cMECH TOPOIIKOB CEPhI U KEJI€3a, [IMHKA U CEPHI.
* BsaumojelcTBUE aJIlOMUHUS C KMCIIOTaMU, II€JI0YaMH U BOJOM.
* BsauMojelicTBHE Kelle3a U MEJIU C XJIOPOM.
* BzaumopelicTBue Meau C KOHIICHTPUPOBAHHON CEPHOM KUCIOTOM M a30THOM KUCJIOTOM (pa30aBieHHON U KOHIIEHTPUPOBAHHOM ).
* Okpacka MJIaMeHH COeIUHEHUSIMHU 1IEJI0YHbIX METAJIOB.
* Okxpacka IJIaMEHU COETMHEHUSIMHU IIETOYHO3EMETbHBIX METAILIIOB .
e Jamenwne u3BeCTH BOIOMH.
* Ilonydenue xkE€CTKOW BOABI B3AMMOJECHCTBUEM YIIIEKUCIIOTO ra3a ¢ U3BECTKOBOU BOJOM.
* VYcrpaHeHHe BpeMEHHOM )XKECTKOCTU KUIISTYUSHUEM U J00aBKOM COJIBI.
* VYcrpaHeHHe MOCTOSHHON KECTKOCTH T100aBKOM COJIBI.
* HMoHUTHI U IPUHIUIT UX AEHCTBUS (BUACOPPATrMEHT).
*  Komnekuust npupoaHbIX COEAUHEHUN aTFOMUHMUSL.
* Bugaeodparments! u cnaipl « OKCUJ aTIOMUHUS U €70 MOJIUDUKALIUI.
* Ilonyuenue aM(poTEpHOro THAPOKCH 1A ATIOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.
*  Komnekuns «X¥UMUYECKUE UCTOUHUKH TOKAY.
* Pe3ynbTarsl JUIMTENBHOTO YKCIIEPUMEHTA IO U3YUEHUIO KOPPO3UH CTAIBHBIX WU3JIEJIHIA B 3aBUCUMOCTH OT YCIOBUU MPOLIECCOB.
* Boccranosnenne mean u3 okcuaameau(ll) Bogopoaom.
* BuneodparmenTs! u ciaitapl «I[pou3BoACTBO UyryHau CTaIN».
* Buneodparments! u cnaiiasl «3nenust U3 4yryHa u ctaimy.
* BuneodparmenTs! u ciaitabl «I[pou3BoACTBO ATIOMUHUS.
JlaGopaTopHbIe OMBITHI
39.B3aumoieiicTBrE KxKene3a ¢ pacTBopoM cynbdarta meau(l1).



40.TTonyyeHne U3BECTKOBOI BOABI U OIBITHI C HEl.
41.Tlonyuyenue ruapokcunos xkenesa(ll) u (111).
42.KauecTBEeHHBIC pEaKIIMHM HA KATHOHBI JKele3a
[IpaxTrueckue paboOThI

6. IlomyueHue keCTKOW BOJBI U CIIOCOOBI €€ YCTpaHEHHUHI.

7. PemieHue sKCriepUMEHTANIbHBIX 3a7a4 10 TeMe « MeTauiby.
XuMHS M OKPYKAIOLIAs cpeaa

Crtpoenue 3emnu: sApo, MAaHTHUA, 36MHAs KOpa, UX XUMUUYECKUN cocTaB. JIutocdepa u e€ xumudeckuit cocraB. Munepaisl. Pynbr.
Ocanounsie moposl. [Tone3Hsie nckonaeMbie. XUMHYECKHH cOCTaB ruapocdepbl. XUMUUYECKHI COCTaB aTMOC(EPHI.
NcTtouyHnky XMMHUYECKOTO 3arpsi3HEHUs OKpYy Karoiei cpebl. ' 1odanbHble SKOJ0THYEeCKUEe MTPOOIEeMbl YeJIOBEUECTBA: TAPHUKOBBIM
3¢ (}eKT, KUCIOTHBIC TOKIH, 030HOBBIE JABIPBI. MEXIyHApPOIHOE COTPYIHUIECTBO B 00JIACTH OXPAaHBl OKPYIKAIOIIEH CPEIbl OT
XUMHUYECKOTO 3arpsi3HEHUS. «3eNE€Hast XUMUS».
JdemoHcTpauuu
* Buneodparments u cnaiipl «CTpoeHne 3eMiid U €€ XUMUUECKUN COCTaBy.
* Komnekuust MuHEpanoB ¥ TOPHBIX ITOPOI.
*  Komreknus «Pynsl MeTanosy.
* Buneodparments! u cnaiiipl «I'100anpHbBIE 9KOJOTHYECKHE TPOOTIEMBI UETOBEUECTBAY.
JlaGoparopHbIe OTIBITHI
43. U3yuenue rpaHura.

O000menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.

IHoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY

CrpoeHue aroMa B COOTBETCTBHU C MOJIOKEHUEM XUMHUYECKOTo aemeHTa B [lepuoanueckoii cucteme. CTpoeHUE BElIECTBA: XUMUYECKas
CBSI3b UKPUCTAIIMNUYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMHU MTPOCTHIX BEIIECTB (METaIJIOB, HEMETAILIOB,
OJIarOpOJIHBIX ra30B) OT MOJIOKEHUS 3JIeMeHTOB B [lepronnueckoit cucreme. TUIONOTUs HEOPraHMUECKUX BEILECTB, ACJIEHNE UX Ha KJIacChl U
rpynmnsl. [IpeacraBurenu.
[Ipr3Haky 1 yCcaoBHs NPOTEKAHUSA XUMUYECKUX PeaKUi. THUIIOIOrus XMMUYECKUX PEAKIIUM 110 Pa3JIMYHBIM OCHOBAaHMUAM. Peakiium nOHHOTO
oOMeHa. OKUCITUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIUH.



XYMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIE XUMUUYECKUE CBOMCTBA COMC00Pa3yIOIUX OKCUIOB, THIPOKCUIOB (OCHOBAHH, KUCTIOT

1 aM(pOTEPHBIX THAPOKCUIOB), COJICH.
YuyeoHO-TEMAaTHUECKHH TJIaH

Ne HaumenoBanue paznenos (Tem) KosmmuecTBo yacos B ToM 4ncne Ha npoBeneHue
0 MPOTPaMMeE [IpakTnueckux paboT KoHTpoapHBIX
pabot
8 knacc
1 HauanbHable TOHATHS B 3aKOHBI XUMHAH 21 2 2
2 Baxneiimue npeacTaBuTeIn HEOPraHUIECKUX BEIIECTB. 18 3 1
KonudecTBeHHBIC OTHOIIICHUS B XUMUHU
3 OCHOBHBIE KJIACChl HEOPTAHNYECKUX COCIMHEHUN 10 1 1
4 [lepuoanueckuit 3axkoH u Ilepwomuyeckas cucrema 8 1
xuMuueckux sneMeHToB . . MenaeneeBa u ctpoeHue
aToma
5 Xumuyeckas CBSI3b. OKuCANTENHHO - 11 0 2
BOCCTaHOBUTEJIbHBIE PEAKIINH
Pesepr 2
Uroro 70 6 7
9 knacc
1 IloBTOpEeHHEe M 00001IeHHE CBEIEHUIT O Kypcy 8 5 1
KjIacca. XUMHYeCKHe peaKIuu
2 XuMHYeCKHe PeaKii B PacTBOpax 10 1 1
3 Hemeraiabl 1 UX cOeTUHEHUS 25 4 1
4 Merajibl 1 MX COeAMHEHU 17 2 1
5 XuMus ¥ OKpYKawuias cpena 2
6 O0600menne 3HAHUI IO XMMHUHM 32 KypPC 7 1
O0CHOBHOI1 Kokl [Toaroroka k OCHOBHOMY
roCyiapcTBeHHOMY JK3aMeny (OI'9)
Peseps 2
Wroro 68 7 5

IInanupyemMsble pe3yJbTaTbl OCBOCHHS y4e0OHOIO0 MpeaMeTa

IIo 3aBCPIICHUIO KYpCa XUMHH HA 3TAHC OCHOBHOI'O 06mer0 O6paSOBaHI/I$I BBIITYCKHUKH OCHOBHOM IIKOJIBI JOJIKHBI OBJIAACTD CIICAYIOINMHA



pe3yJibTaTaMu: ‘
TOUKA ! POCTA

|. JIuuHOCTHBIE PE3YIBTATHL:
1) ocosnanuecBOCH STHHUECKOHN MPUHAIICIKHOCTH, 3HAHNE UCTOPHH XHMHH U BKJIaJa POCCUNCKON XUMUYECKON HAYKA B MUPOBYIO XUMHUIO;
2) ¢opmuposearnueOTBETCTBEHHOTO OTHOIIICHUS K TO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00YYaIONINXCsl K CAMOPA3BUTHIO U
caMo00pa30BaHMIO HA OCHOBE U3YUCHHBIX ()aKTOB, 3aKOHOB U TCOPHI XUMHH; OCO3HAHHOTO BBIOOpA U MIOCTPOCHHUE WHIUBHIYTbHOM
00pa30BaTEIbHON TPACKTOPHUH;
3)  ¢opmuposaruenieIOCTHON €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, HEOThEMJIEMON YaCThI0 KOTOPOU SIBJISICTCS XUMUYECKasi KApTUHA MHPAa;
4) oenadenueCOBPEMEHHBIM SI3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKH U OOIICCTBCHHOMN MPAKTUKH, B TOM YHCIIC K XUMHUYCCKUM;
5) oceoenueconaIbLHBIX HOPM, TTPABHII TIOBEJICHUS, pOJicH ¥ (POPM COIMATTLHOM KU3HU B COLIUYME, IPUPOJIC U YACTHOM JKU3HH Ha OCHOBE
IKOJIOTHYECKON KYIbTYPHI H O€30MIaCHOTO OOpaIleH!s ¢ BEIIECTBAMH U MaTepHajIaMu;
6) @opmuposanueKOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMH M B3POCIBIMU B IIpoIecce 00pa3oBaTeIbHOM,
OOIIIECTBEHHO IMOJIC3HOH, Y4eOHO-HCCIIeIOBATEILCKOM, TBOPUECKOM U JPYTUX BHUJIOB JCATEIHBHOCTH, CBSI3aHHBIX C XUMHUCH.

1. MeranpenmerHpiepe3yabTaThL:
1) onpedenenuenieneit coOCTBEHHOTO 00YYEHHS, IOCTAHOBKA M (DOPMYJIMPOBAHKE JIs CeOsl HOBBIX 3a71a4;
2) naanuposanuenyTeH TOCTUXKCHHS JKEIAEMOT0 pe3ysibTaTa O0yUCHHS XUMHHU KaK TEOPETHYECKOTO, TaK U IKCIICPUMEHTAILHOTO XapaKTepa;
3) coommecenueCBOUX NEHCTBUM C IJIAHUPYEMBIMHU PE3YJIbTATAMH, oCyuyecmenenueKOHTPOJIS CBOCH JACITeILHOCTH B MPOIlecce JOCTHKCHHUS
pe3yINIbTata, onpedeneruecCriocoO0BICHCTBUHTIPH BBIMIOTHEHUH JTA00PATOPHBIX U MTPAKTUYECKUX pabOT B COOTBETCTBUH C TIPABHIIAMUA TEXHUKH
0e30ITaCHOCTH;
4) onpedenenuenCTOUHUKOB XUMHUYCCKOM HH(POPMALINH, MTOTYYCHHE U aHaIu3 e€, co3anre HH(OOPMAIMOHHOTO MPOAYKTa M €ro Mpe3eHTALIHS;
5) ucnonvzoeanueOCHOBHBIX MHTE/UICKTYAIbHBIX ONEpAllVii: aHAIN3a U CHHTE3a, CPAaBHEHHUS M CUCTEMAaTH3aIMK, 0000IICHHUS U KOHKPETH3AII|H,
oia61eHue TIPUUUHHO-CIICICTBEHHBIX CBS3EH U nocmpoenueJOTUUECKOTO PACCYKICHHS M YMO3aKIIOUeHUS (MHAYKTUBHOTO, IEIYKTUBHOTO U TIO
aHAJIOTHH) HAa MaTepuaje eCTECTBEHHO-HAYUYHOTO COJICP KaHUS;
6) ymenueco3naroT, IPUMEHATH U MPEOOPA30BHIBATH 3HAKU M CHMBOJIBI, MOJICIIA M CXEMBI [T PEIICHUS YIEOHBIX U TIO3HABATEIbHBIX 3a/1a4;
7) opmuposanuen pazeumuedKOIOTHICCKOTO MBIIIIJICHHS, YMEHHUE IPUMEHSATh €r0 B IO3HABATEIbHONW, KOMMYHHUKATHBHOM, COLUATBHOMN
MPaKTUKE U TPOPECCHOHATLHON OpUECHTAITUH;
8) zenepuposanueviicii v onpeeacHHE CPEACTB, HCOOXOAMMBIX IS UX Peau3alliu.

1. TIpenmernbie pe3ynbrarsr:



A

BrinyckHEK HAy4UTCS

XapaKTepU30BaTh OCHOBHBIE METO bl TO3HAHUSA:HAOIIOICHUE, I3MEPEHIE, IKCTICPUMEHT;

OTHCHIBATh CBOMCTBA TBEPABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BHIJCISS UX CYIIECTBEHHBIC TPU3HAKH,

PacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKUX MOHATUN «aTOM»,«MOJICKYNIa», «XUMHUYECKUHU DJIEMEHT», «IIPOCTOE BEIIECTBOY,
«CIIO’KHOEBEIIECTBOY, «BAIEHTHOCThY, «XUMHUYECKas PEaKIIUsI», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHH,

PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAcChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPUU;
pa3nu4aTh XUMUYECKHE U (U3HUECKHE SBICHMUS;

Ha3bIBaTh XUMUYECKUE DIIEMEHTHI;

OTIpEICNIATH COCTaB BEUIECTB MO UX (GopMyiam;

OTIPEJICNIATh BAJICHTHOCTh aTOMa DJIEMEHTA B COSTMHEHUSX;

OTIPEICNIATh TUIl XUMUYECKUX PEaKIIHIA;

Ha3bIBaTh MPU3HAKU U YCIOBHUS MPOTEKAHUS XUMHUECKUX PEAKIUH;

BBISIBJISITh IPU3HAKU, CBUJETENIBCTBYIOIINE O IPOTEKAHUU XMMUYECKON peaKIMK MPU BbIIIOJHEHUN XUMHUYECKOTO OIBITA;
COCTaBJIATH (POPMYJIbI OMHAPHBIX COEIMHEHUI;

COCTaBJISATh YPABHEHUSI XUMUUECKUX PEAKLIU;

coOnroaaTh NpaBuiia 6e30nacHO paboThl MPU MPOBEICHUN OIBITOB;

II0JIb30BAThCS J1TA0OPATOPHBIM 000PYAOBAaHUEM U MTOCYI0M;

BBIUUCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIUUCIISITH MACCOBYIO JI0JIF0 XUMHUECKOTO 3JIEMEHTA 1O (hOPMYJIE COETUHEHUS;

BBIUUCIISITh KOJIMUECTBO, 00BEM HIIM MAacCy BELIECTBA 110 KOJIMYECTBY, 00BEMY, MacCe PeareHTOB WK IPOIYKTOB pPEaKIH;
XapaKTepu30BaTh PU3NYECKHUE U XUMHUECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOAA U BOAOPOA;

MOJIy4aTh, COOMPATh KUCIOPO U BOJOPOL;

pacno3HaBaTh OMBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

pacKphIBaTh CMBICI 3aKOHA ABOTaJipo;

PacKphIBaTh CMBICI MOHATUN «TEIUIOBOM 3 (EKT peakiuny», « MOJISIPHBIN 00BEMY;

XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKIE CBOMCTBABOIbI;

PacKpbIBaTh CMBICH MOHATHUS «PACTBOPY;

BBIYHCIISATH MACCOBYIO JOJII0 PACTBOPEHHOTO BEUIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MAaCCOBOU JT0JIEH PACTBOPEHHOIO BEIECTBA;



Ha3bIBATh COCAMHCHUS U3yYCHHBIX KJIACCOB HEOPraHMYCCKHX BEIICCTB;

XapaKTepU30BaTh (PU3NYECKUE U XUMHUECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHU,
coJiei;

ONPEAEIATh NMPUHAUIEKHOCTD BELIECTB K ONPENCIIECHHOMY KJIACCy COE€AUHEHNM;

COCTaBIATH (HOPMYIIBI HEOPTAHUYECKUX COCTMHEHUN N3YUCHHBIX KIaCCOB;

MMPOBOJUTH OIBITHI, TOATBEPKAAIOIINAE XUMAYECKNE CBOMCTBA U3YUYECHHBIX KIACCOB HEOPTAHUYECKUX BEILECTB;

pacrno3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KUCIIOT U IET0YEHN IO N3MEHEHUIO OKPACKW UHAUKATOPA;

XapaKTepU30BaTh B3aMMOCBSI3b MEXY KJIACCAMHU HEOPTaHUYECKUX COECIUHEHHM;

packpbiBaTh cMbIci [lepuoanueckoro 3akona 1. . MeHnneneena;

OO0BSACHATh (HU3MUECKHUI CMBICT ATOMHOTO (TIOPSAIKOBOT0) HOMEpPa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYMIBI U IEPHOJIa B
nepuoguyeckoit cucreme /1. . Menaeneena;

OOBSICHATH 3aKOHOMEPHOCTH MU3MEHEHHS CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B MPEJIesiaX MaJIbIX MEPUOA0B U TJIABHBIX MOATPYIII;
XapaKTepU30BaTh XMUMHYECKHUE PJIEMEHTHI (0T BOJOPO/IA JI0 KajJbliMsl) HA OCHOBE UX IMOJIOKEHUS B iepuoaudeckoi cucreme /1. U.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX ATOMOB;

COCTaBJISITh CXEMBI CTPOCHHS aTOMOB NEPBBIX 20 351eMeHTOB nepuoanyeckon cucremsl . . Menneneesa;

PaCKpbIBATh CMBICII TIOHATHN: «XUMHUYECKAsI CBS3b», «AJIEKTPOOTPULATEILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELLECTB OT TUIA KPUCTATUINYECKON PEIIETKH;

ONPENENATh BUJ XUMUYECKOMN CBA3U B HEOPTaHUYECKUX COEIUHEHNUSAX;

N300paxaTh CXEMbI CTPOEHUSI MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMUYECKUX CBS3EH;

PACKpbIBATh CMBICII IOHATHNH «AOH»,«KATHOH»,«AHUOH»,«JIEKTPOJIUTHI», «HEDIIEKTPOJIUTHI,«IIEKTPOIIUTHIECKAS

U CCOLUALIUSD), KCOKUCITUTEIBY,«CTEIIEHb OKUCIIEHUS»,BOCCTAHOBUTEIIb),OKUCIIEHNE),«BOCCTAHOBICHUEY;

ONPENENATh CTEIIEHb OKUCIIEHUS aTOMA JIEMEHTA B COCIMHEHUH;

PACKpBIBATh CMBICII TEOPUH JIEKTPOJIUTHYECKON AUCCOLUALNN;

COCTaBJIATh YPaBHEHUS DJIEKTPOJIMTUYECKON JUCCOLMALMU KUCIIOT, IEI0YEH, COJIEH;

OOBSICHATH CYIIHOCTh IPOLECCa IIEKTPOIUTHUECKON JUCCOLUALIUY U PEAKIIMi HOHHOTO 0OMEHa;

COCTaBJISATh MOJIHBIE M COKpALIEHHbIE HOHHBIE YpaBHEHUS peakiuii oOMeHa;

OTIPEIeNIATh BO3MOKHOCTh MPOTEKAHUS PEAKIM HOHHOTO OOMEHa;

MPUBOJUTH PEAKIIMH, IOITBEPKIAOIINE KAYECTBEHHBI COCTAB Pa3JIMYHbIX BEIIECTB;

ONpPENIENATh OKUCINUTENb U BOCCTAHOBUTEb;

COCTABJISITh YPABHEHUSOKUCIUTEIBHO ~BOCCTAHOBUTEIBHBIX PEAKIUN;



e HAa3bIBAaThb q)aKTOpBI, BJIIMAIOIIME HA CKOPOCTDH XUMHYECKOMN pE€aKuuun;

° KJ'IaCCI/I(l)I/I]_[I/IpOBaTL XUMHYCCKHEC PCAKIINUH 110 PA3JIMYHBIM IIPU3HAKAM;
¢ XAapaKTCPU30BaTb B3aMMOCBA3b MCXKAY COCTABOM, CTPOCHHEM U CBOMCTBaMU HEMCTAIIIOB,

e MPOBOAWTH OIBITHI 110 ITOJYYCHHIO, CO6I/IpaHI/IIO N U3YUYCHHUIO XUMHNYCCKHUX CBOMCTB F33006p33HHX BCIICCTB: YITICKHUCIIOTO I'a3a, aMMHaAKa,

e PpAaCIO3HABATh OMBITHBIM MYTEM ra3000pa3HbIe BEUIECTBA: YIICKUCIBIN a3 U aMMHUaK;

e XapaKTepH30BaTh B3aMMOCBSI3b MEKYy COCTABOM, CTPOCHHEM M CBOWCTBAMH METAJIJIOB,

e Ha3bIBaTh OPTAHMYECKHE BEIIECTBA MO UX (popMyle: MeTaH, 3TaH, STUICH, METaHOJ, TAHOJI, TIMIEPUH, YKCYCHas KHCIIOTa,
aMUHOYKCYCHAasl KHCIIOTa, CTeApPUHOBAs KUCII0Ta, OJIEMHOBAs KHCIIOTA, TITI0K034;

e OILICHUBAThH BIUSIHUE XUMUYECKOTO 3arpsi3HEHUS OKPY>KaIOIIel Cpe/ibl Ha OPTaHU3M YeTI0BEKa,

e TPaMOTHO O0OpaIIaThCs C BEIIECTBAMHU B MOBCEIHEBHOM KU3HU;

e OIpPEAEIATh BO3MOXXHOCTh MPOTEKAHUS PEAKIIN HEKOTOPHIX MPEACTaBUTENICH OPTaHUIECKUX BEIIECTB C KUCIOPOI0M, BOJOPOIOM,
MeTaJlJTaM{, OCHOBaHUSIMH, TaJIOTCHAMM.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

* BBIJBUTATH U MIPOBEPSTH IKCIIEPUMEHTAILHO TUIIOTE3bl O XMMHUYECKHUX CBOMCTBAX BELIECTB HA OCHOBE UX COCTAaBA U CTPOEHUS, UX CIIOCOOHOCTH
BCTYINATh B XUMUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTaX Pa3IMUHBIX XUMHUYECKUX PEaKIU;

¢ XapakTepu3OoBaTh BCHICCTBA IIO0 COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIUBAKOT IMPUYUMHHO-CICACTBCHHBIC CBA3HU MCXK Y JaHHBIMHA
XapaKTCpUCTUKaMU BCIICCTBA,

¢ COCTaBJIATH MOJICKYJIAPHBIC U IIOJTHBIC HOHHBIC YPABHCHUS 110 COKpaH_[éHHBIM HOHHBIM YPaBHCHHAM,

¢ IIPOrHO3UpPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATh OKHUCIUTCIBHBIC NJIK BOCCTAHOBUTCIIBHEBIC CBOICTBA C Y4€TOM CTEIICHEH OKHUCIICHUS DJIEMCHTOB,
BXOAAIIHMX B €TI0 COCTAB,

¢ COCTaBJIATH YPaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIUX MTOCICAOBATCIIbBHOCTH HpeBpaH_ICHI/Iﬁ HCOPraHUYCCKUX BCUICCTB PA3JIMYHbIX KJIIACCOB;

¢ BBIIBHUIaTh U IIPOBEPATH SKCIICPUMCHTAIIBHO IT'MIIOTE3bI O PE3yIbTaTax BO3I[CI>1CTBPI$I Ppa3INIHbIX (I)aKTOpOB Ha HUSMCHCHUC CKOPOCTH
XHMquCKOﬁpCaKHHH;

¢ HCIO0JIB30BaTh HpI/I06peTéHHBIe 3HAHUA IJId 3KOJIOTUYCCKH I'PAMOTHOI'O ITIOBCJICHUS B OKp}I)KaI-OH_Ieﬁ cpeac,

¢ HCIO0JIB30BaTh HpI/I06peTéHHBIe KIITFOUCBLIC KOMIICTCHIUH IIPH BBIIIOJIHCHHUU ITPOCKTOB U yqe6Ho -UCCJICAOBATCIILCKUX 3a/1aY 110 U3YUCHUTIO CBOﬁCTB,
CII0c000B MOJIYYCHHA U paCIlO3HABAHUA BCIICCTB,

* 0OBCKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX U XUMHNYCCKUX IPOLICCCAX;
¢ KPHUTHYCCKH OTHOCHUTHCA K HCCBI(OHay‘-IHOI\/'I I/IH(bOpMaL[I/II/I, HCHOGPOCOBCCTHOﬁ PCKIaMEC B CPCACTBAX MaccoBoOit HH(bOpM&I.[PIH;
¢ O0CO3HaBaTh 3HAYCHUEC TCOPCTUUCCKHX 3HAHMUH 10 XUMUH )1 HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA,

¢ CO3HAarT MOICIHU U CXEMBI IJI PCIICHUA y‘IC6HBIX M IMO3HABATCJIbHBIX 3a1a4, IOHUMAaThb HCO6XOI[I/IMOCTL CO6J'IIO,Z[€HI/IH npemmcaHHﬁ, npeajiaracMbIX B



I/IHCprKI_[I/ISIX I10 UCIIOJIb30BAHHUIO HeKapCTB, Cpel[CTB GBITOBOP’I XUMHUU U IIp.
TOUKA \.Vpocm
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MECTO YYEBHOT' O IIPEJIMETA B YYEBHOM IIVIAHE
®denepalibHbII TOCYAAPCTBEHHBIN 00pa3oBaTeIbHbIN CTAaHAAPT MPEAYyCMATPUBAET U3YYEHHUE Kypca XMMHUU B OCHOBHOM ILIKOJIE KAaK COCTaBHOMU
4yacTu MpeIMeTHOM o6acTi «EcTecCTBEHHOHAYUYHBIE ITPEIMETHD.

Kypc xumum B 8—9 Kitaccax paccumtaH Ha 2 yaca B Henenmo B oObeme 140 yueOHBIX 4acoB. M3ydeHue 3TOTO Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM IKOJIbI ycnemHo c¢aath OI'D mo XxuMHuM Kak IpeaMeTa 1o Beioopy.

[Ipennaraemsplil Kypc, XOTsI U HOCUT OOIIEKYJIBTYPHBIH XapaKTep M HE CTaBUT 3ajauy Npo(ecCHOHAIbHOW MOArOTOBKU 00Y4aroIIMUXCsl, TEM HE
MeHee, MO3BOJISIET UM OTPEJENIUTHCS C BEIOOPOM NMpoduiiss 00ydeHus B CTapiiei 1IKoe.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 kimace»
1. Tabpuensu O. C. Xumus. 8 kiacc: yuyeOHHK U1 0o01eoOpa3oBaTenbHbix opranusanuii / O. C. I'abpuensH, U. I'. Octpoymos,
C. A. CnankoB. — M.: IIpocsemenue, 2019
2. T'abpuensu O. C. Xumus. Metoaudeckoe nocodue ais 8 kiacca yueOHoe mocobdue s oo1ieoOpa3oBaTeIbHBIX OpraHU3auii /
O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019
3. Tabpuensu O. C. Xumusa. COopHUK 3amad W YHOpaKHEHHMHA. 8 Kiacc: ydeOHoe mocoOue s 00IIeo0pa3oBaTeIbHBIX
opranuzanuit/ O. C. I'abpuensn, U. B. Tpury6uak M.: [Ipocsemenue, 2019
4. Tabpuensn O. C. Xumus. Tetpaap s 1a0OpPaTOPHBIX OMBITOB U MPaKTHYECKHX paboT. 8 kimacc: ydueOHoe mocoOue Jyis
oOmreoOpazoBarenbHbix opranuzamnuii / C. ['abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
5. T'abpuensu O. C. Xumus. Pabouas terpans. 8 kimacc: yueOHOe mocobme it 00meoopa3zoBaTenbHbIXx opranm3amuii / O. C.
INabpuensan, C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsemenne, 2019
YMK «Xumus. 9 kiace»
1. Tabpuensu O. C. Xumus. 9 knacc : yueOHUK a5 oOuieoOpa3zoBaTenbHbIX opranuzanuii / O. C. Taopuwensn, W. T.
Octpoymos, C. A. Cnaakos. — M.: IIpocsemenue, 2019
2. T'abpuensu O. C. Xumusa. Merogudeckoe mocobue mis 9 knacca: yued. mocobue st 001eo0pa3oBaTeIbHBIX OpraHu3amnuii /
O. C. I'abpuensu, U. B. Axcénona, 1. I'. OctpoymoB. — M.: IIpocsemienune, 2019
3. T'abpuensu O. C. Xumusa. COOpHHMK 3ajay M YyOpakHeHHH. 9 kimacc : ydeOHoe mocobue ansi oOieoOpa3oBaTeIbHBIX
opranmuzanuit/ O. C. I'abpuensan, U. B. Tpuryouak. M.: [Ipocsemenue, 2019
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4. Tabpuensan O. C. Xumus. Tetpans Ana m1abopaTOPHBIX OMBITOB U MPaKTUYECKUX paboT. 9 kimacc : ydeOHOe mocoOue st
obmeoOpazoBatenbHbIx opranu3zanuii /O. C. ['abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemienne, 2019
5. T'abpuensu O. C. Xumusa. Pabouas terpaap. 9 kiacc : yaebHoe mocodue ams odieodpa3zoBaTenbHbIX opranu3aiuii / O.
C. I'abpuensn, C. A. Cnagkos, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
Hughopmayuonnsvie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpencraBnens! pyOpuKU: COBETHl aOUTYPUEHTY, YUUTENI0 XUMUH, CIIPABOYHUK (04EeHb OoJibIIas moA00pKa Tabyui u
CIPABOYHBIX MAaTEPHAJIOB), Beceas XUMHS, HOBOCTH, OJIMMIIHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX UCTOPUYCCKUX CBEIACHHIA).
2. http://www.hij.ru XKypran «Xumust 1 )KH3HbY» MIOHSATHO ¥ 3aHUMATEIbHO PACCKa3bIBaeT 000 BCEM HHTEPECHOM, YTO TIPOUCXOANT B HAYKE U B MHpE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html ek TpoHHBII )KypHAT «XXUMHUKH U XUMHS», B KOTOPOM TPEICTABICHO MHOXKECTBO
OTIBITOB MO XUMHH, 3aHUMATEILHON HH(OPMAITUH, TO3BOJISIFONICH YBJI€Yb YUCHUKOB 3KCIICPUMEHTABHOM YaCThIO MPeMeTa.
4. http://c-books.narod.ru BceBo3amoskHast tuTepaTypa 10 XMMHUH.
5. http://www.drofa-ventana.ru M3BectHOe M31aTebCTBO yueOHOM uTeparypsl. HOBHHKM HayIHO-TIOMY/ISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XMMHH.
6. http://1september.ru XKypHan ajis yauTenei u He TOJIbKO. boJbiioe komdecTBo paboT yIEHUKOB, B TOM YHCIIE M UCCIIE0BATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuit MIKOIbHBIN MTOPTAN CO CChUIKAMH Ha 00pa30BaTeIbHBIC CalThI 0 XUMHUH.
8. www.periodictable.ru COopHHK CTaTeil 0 XUMUYECKUX JIEMEHTAX, MILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM
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Kaﬂeﬂnapﬂo- TEMATHIECCKOE IIJIAHUPOBAHUE

8 kiace
Ne Hara Tema ypoka dopma Bujbl yueOHOI qeATeIbHOCTH
n/n Iliian dDakr OpraHu3anuu
yYpoOKa
HavanbHble NOHATHA W 3aKOHBI XUMMH (21 4)
1 02.09 [Ipenmer xumuu. Posp Ypok ycBoeHus OOBACHAIOT, YTO MPEIMETOM U3YUEHUS] XUMUHI
XMMUU B )KU3HHU YEJIOBEKA HOBBIX 3HAaHUM SIBIISTIOTCSI BEIIECTBA, MX CBOMCTBA U MX MPEBPAIICHUS.
PasznuyarorTena u BemiecTsa, BeIeCTBa U MaTEPUAITBL.
Y cTaHaBIMBAIOTIIPHYNHHO-CIICICTBEHHBIE CBSI3H MEXITY
CBOWCTBAaMH BEIECTB U MX IIPUMEHEHUEM
XapakTepru3yroT NOJOKHUTEIHHYIO H OTPUIIATEITHHYTO
POJIb XMMHH B )KU3HUA COBPEMEHHOTO O0IIeCTRa.
ApryMeHTHpYyIOTCBOE OTHOLIEHUE K XeMO(DUINU U
xeMo(hoouu.
2 07.09 MeTtoap! U3ydeHUsT XUMUHU Ypox ycBoeHHs XapakTepu3ylOT  OCHOBHBIE  METOIbl  HW3YYCHHS
HOBBIX 3HAaHUM €CTECTBEHHO-HAYYHBIX JUCIUILINH.
[TpuBoAAT mpUMeEpsbl MaTepUaNbHBIX W 3HAKOBBIX HIIU
CHUMBOJIBHBIX MOJENIel, HCHOJb3yeMBbIX Ha YpOKax
(U3UKH, OMOJIOTUU U TeoTpaduu.
Cobuparor 00BbEMHBIE M HIAPOCTEPHKHEBBIE MOJEIH
HEKOTOPBIX XUMHUECKUX BEIECTB
3 09.09 Mertoap! u3ydyenus xumun | KoHTposbHBIN ypok [TprMeHSIOT Ha IpaKTUKE paHee N3Y4eHHbIH MaTepuail,
Bxopanas nquarHoctuueckas paboTas o rpynmnam ¢ 3aJjaHusMU pa3HOTO YPOBHS
pabota CJIO’KHOCTH, BBIIOJHSIOT KOHTPOJIbHYIO paloTy.
4 14.09 ArperaTHble COCTOSIHUS BEILIECTB VYpok ycBoeHus PaznuuaroTTpu arperaTHbIX COCTOSIHUS BELIECTBA.
HOBBIX 3HAaHUM VYcraHaBiIMBaKOT B3aMMOCBSI3U MEX/1y HUMHU Ha OCHOBE
B3aMMHBIX [1€PEXO/IOB.
NnmrocTpupyroT 3T Nepexobl IpuMepamMu.
HaO:ronaroTXUMHUYeCcKUii SKCIIEPUMEHT U 0enaiom
BBIBO/Ibl HA OCHOBE HAOJII0JJCHUI
5 16.09 IT.p Ne 1 «3HakoMCTBO ¢ VYpok - npaktukym | Paboratorc mabopaTopHbIM 000pyI0BaHUEM U
1a00paTOPHBIM HarpeBaTeJIbHBIMH IPUOOPaMH B COOTBETCTBUH C IPABUIAMHU
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obopynoBanuem. [IpaBuiia
Tb npu pabote B kKabunete
XUMUN

TEXHUKUA 0€30MaCHOCTH.

BrITIONTHSAIOT IpOCTEHIIIIe MAaHUTTYIISINH ¢ TAOOPATOPHBIM
000py/I0BaHUEM: C JIAOOPATOPHBIM IITATUBOM, CO CITUPTOBKOH
OdopmisttoToTYET 0 TTpoIeTIaHHOM paboTe

21.09

duznyeckue ABJICHUSI B XUMHH

KomOunupoBaHHbIii
YPOK

Paznmuuaror (bPI3PI‘I€CKI/I€ U XUMHWYECCKHUEC SABJICHUA,
yHuCcThIE BemecTBa U cmecu. Kinaccuduuupyror cmecn.
[TpuBOAST MpUMEPHI CMECEN Pa3TMYHOrO arperaTHOro
COCTOFIHI/ISI.YCTaHaBJ'II/IBaIOTHpI/I‘II/IHHO-CJ'IC}ICTBCHHI)IG
CBSI3U MEXy (DU3NYECKUMH CBOMCTBAMU BEIIECTB CMECH
U criocobaMu uX pazjenieHus. Pa3nuyaoTux, OnuchIBarOT
Y XapaKTepU3yIOTIPAKTUYECKOE 3HAUCHUE.

23.09

IT.p.Ne 2« AHATTN3 IOYBBD»

VYPpoK - IpakTUKyM

Paborator ¢ 1abopaTopHbIM 000pPYAOBAHUEM U
HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKHU 0€30MaCHOCTH.
BemonHstoTnpocreinme mpuéMbl 00paIieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM: BOPOHKOH, QUIBTPOM,
CITUPTOBKOM.

HabGnromaror3a CBOMCTBAMU BEIECTB U SIBJICHUAMH,
MIPOUCXOISIIIMMU C BEIICCTBAMH.
OnUCHIBAIOTXUMHYECKUI SKCIIEPUMEHT C TTIOMOIIBIO
PYCCKOTO (POHOTO) SI3bIKA U S3bIKA XUMHH.

I[ena}oT BBIBO/JIBI I10 pE3YJIbTaTaM HpOBCI[éHHOFO SKCIICPpHMCHTA

28.09

ATOMHO- MOJICKYJISIPHOE
yueHue. XUMHYECKHUE JIEMEHTHI

Ypok ycBoeHus
HOBBLIX 3HAaHHUN

OOBSACHSIOTYTO TAKOE XUMHUUYCCKUI SJICMEHT, aTOM,
MOJICKYJIa, aJUTOTPOIIHS, HOHBI.

Paznuuaror mpocTeie U CIIOKHBIC BEILIECTBA, BEIIECTBa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHMS.
Yemanasnuearom npUYMHHO-CIIEICTBEHHBIC CBS3H
MEXKyCOCTaBOM MOJIEKYJ U CBOMCTBaMH aJJIOTPOIHBIX
Mo U (pUKaIUH KUCTIOpoIa.

DOopMyIUPYIOT OCHOBHBIE MOJI0KEHHUS ATOMHO-MOJIEKYJIIPHOTO
YUYCHHUSI

30.09

3HaKd XUMUYECKHUX

OJICMCHTOB.

Ypok-uccienoBanue

Ha3zbIBaroT 1 3amuchIBalOT3HAKH XUMHYECKUX
AIIeMEHTOB. XapakTepu3ylT HH(OpPMAIIHIO, KOTOPYIO
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HECYT 3HAKH XUMUYECKHUX IJIEMEHTOB.
OOBACHAIOTITUMOJIOTUYECKHE HAYAJIa HA3BAHWUI
XUMHUYECKUX DJIEMEHTOB M UX OTACIbHBIX TPYIIII.

10

05.10

[lepnoanyeckastadauima
xuMmudecknxanaemeHTtoB 1. Y.
Menneneena.

Ypok-uccienoBanue

OnuceIBatOT CTPYKTYPY TaOIUIbl XMMHUUECKUX
anemenToB JI. . Menneneera.Paznuyaror
KOPOTKONEPUOAHBIN U JUITMHHONIEPUOAHBII BapUaHThI
[Tepnognueckoit cucremsl /1. 1I. Menneneena

11

07.10

Xumuyeckue GopMyIbl

Ypok ycBoeHus
HOBBIX 3HAHUN

12

12.10

Xumuyeckue GopMyIbl

Ypok-uccienoBanue

OT0Opakar0TCOCTAB BEIIECTB C MOMOIIBI0 XUMHUYECKUX
dhopMmyiI.
Paznmuaror nHIeKcH 1
kod(hurmenTer. Haxo 9 TOTHOCUTENEHY IO
MOJIEKYJIIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JOJTIO
XHMUYECKOI0 2JIEMEHTA B COCIUHEHHH.

TpancmupyroT nHPOpPMaIIHIO, KOTOPYIO HECYT XUMHUYECKUE

hopMyIIBI

13

14.10

BajieHTHOCTH

VYpok ycBoeHus
HOBBIX 3HAHUU

14

19.10

BaneutHocTth

YpoK-npakTUKyM

OOBACHAIOT YTO Takoe BajieHTHOCTh. IlonnMarot
OTpakeHHe MopsIKa COCAMHESHHUS aTOMOB B MOJICKYJIax
BEIIIECTB IMOCPEACTBOM CTPYKTYPHBIX popMyi. Ydarcs
COCTaBIATH(MOPMYIIBI COCAMHEHUMN 110 BAJICHTHOCTH U
OTIPEICTATHBAICHTHOCTD dJIEMEHTA 10 (popMmyJie ero
COeIMHEHUS

15

21.10

XumMudeckue pCaKIuu.

O6o0maromuii ypok

XapakTepru3yIOTXUMUYECKYIO PEaKIUIO U e€ YIaCTHHKOB
(peareHThl ¥ IPOIYKTHI PEAKIUN).

ONUCHIBAIOT IPU3HAKK U YCIIOBHS TCUCHHS XUMHUECKUX
peakiuii. Pa3mnyaroT 5K30TepMUYECKHE U
SHIOTEpMHUYCCKHE peaKIuu.COOTHOCAT peaKIuu
TOPEHUS M K30TEPMHUYECKHE PCAKIUH.

16

09.11

3aKkoH COXpPaHCHUA MaCChI
BEIIECTB. XHMHUUYECKHIE YPpaBHCHUA

Ypok ycBoeHus
HOBBLIX 3HAaHUN

17

11.11

XUMHUUECKUE YpaBHEHHUS

Ypox -IIpakTUKyM

DOopMyIHPYIOT 3aKOH COXPAaHEHUSI MACChI BELIECTB.
CocTaBIsSIFOTHA €r0 OCHOBE XUMUUYECKHE YPAaBHEHUS.
TpancaupyroT HHGOPMAIUIO, KOTOPYIO HECYT
XUMUYECKUE YPaBHEHUS.

DKCNEPUMEHTAIBHO MOATBEPKAAIOT CIPABEUIMBOCTD
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3aKOHAa COXPAaHCHUA MAaCChbl BCIICCTB

18 16.11 THUIbI XUMHAYECKUX peaKLUN Ypox ycBOeHHs Knaccupuuupyror XuMu4yecKkue peakiiuy 1o Npu3HaKy
HOBBIX 3HAHUI YHCJla U COCTAaBa PEareHTOB U MPOAYKTOB.
19 |18.11 THUIbI XUMHYECKUX PeaKLUn Ypox -nIpakTUKyM XapakTepu3yroT poJib KaTaau3aropa B IPOTEKaHUU
XHMHUYECKON peaKIuu.
Habntoarot n onMchIBalOT XUMUYECKUHN IKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
20 23.11 [ToBTOpeHuE 1 0000IIEHNE TEMBI O6o6matomuii ypok | O600IIat0T U CHCTEMATU3UPYIOT CBOU 3HAHUS TI0 TEME:
«HavanbHble TOHATUS U 3aKOHBI «HavanbHbIe IOHATHS U 3aKOHBI XUMHWY. [I[pHUMEHSIOT Ha
XHMHH MPAaKTHKE paHee U3y4yeHHBIH MaTepual, paboTas 1o IpymmaMm ¢
3aJJaHUSIMU PAa3HOTO YPOBHS CIIOKHOCTH
21 25.11 K.p.Ne 1 «<HavanbHble TOHATHS U Ypox —koHTpoass | [IpuMeHSIOT Ha MpaKTHKE paHee N3YUYCHHBI MaTepHal,
BaKOHBI XUMU 3HaHU’ paboTas 1o rpymnnaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHSI CII0KHOCTH,
00ydJaronuxcs BBITIOJTHSIOT KOHTPOJBLHYIO PaloTy.
BaxHeiilue npeacTaBuTe/ M Heopranndeckux Bemiects. KosimyecrBeHHble oTHOMEHHs: B xumum (18 v)
22 30.11 Bo3ayx u ero coctar Ypok ycBOeHHs XapakTepu3yrTOOBEMHYIO JTOJTF0 KOMIIOHEHTA TaKOH
HOBBIX 3HAHUI IIPUPOJIHOM ra30BOil cMecH, Kak BO3YX,
MPACCUUTHIBAIOT €€ TI0 00BbEMY ITOM
cmecu.OnCchIBalOTOOBEMHBIN cOCTaB aTMOC(HEPHOTO
BO3/lyXa U MOHUMAIOT3HAYCHHE MMOCTOSHCTBA ATOTO
COCTaBa JUIsl 3I0POBbS
23 | 02.12 Kucnopon Ypok ycBoeHus XapakTepu3yrTO30H, KaK aJZIOTPOITHYIO MO IU(HKAINIO

HOBBLIX 3HAHUN

KUCI0poa. ONMUCHIBAIOT (PU3UYSCKUE U XUMUYECKUE
CBOICTBa, MMOJIyYeHUE U MPUMEHEHHUE KUCIOPOa C
MCIIOJIb30BaHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA
XHUMHUH.

YcraHaBIMBaIOT MPUIMHHO-CIIEACTBEHHBIC CBSA3H MEKTY
(bU3NYECKUMU CBOMCTBAMH KHCIOPOAA U CIIOCOOaMU ero
cobupanwus.IIpoBosT, HaOMOAAIOTH
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OHI/ICBIBaIOTXI/IMI/IqGCKI/If/'I BKCHepI/IMeHT 10 HOJIy‘-IeHI/IIO,
COOMPAHMIO M PACIIO3HABAHUIO KHCIIOPOJIa C
COOJTIOZICHUEM MTPABUII TEXHUKH 0€301TaCHOCTH

24 07.12 IT. p.Ne3 «ITonmydyenwne, cobupanue VYpox mpakTuKym PaGoTatot ¢ mabopaTopHbIM 000pyAOBaHUEM U

Y Paclio3HaBaHUE KUCIOPOIa» HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBHH C
MPaBWJIAMH TEXHUKH

0e30TMacHOCTH. BRITOTHSIIOTIPOCTEHIITNE TIPUEMBI
oOparteHus ¢ 1abopaTOpHBIM 000pY0BaHUEM: COOUPATH
puOOP VIS TTOJTydeHUS Ta30B, MPOBEPSATH €r0 HA
TePMETUYHOCTh U MCIIOJIH30BATh JUIS ITOTYYICHHUS
kuciopoia. CoOuparoT KUCIOPO METOIOM BBHITECHEHUS
BO3/yXa M pacro3HarT ero.Habmromaror 3a cBocTBaMu
BEIIECTB W SIBIICHUSIMH, TIPOUCXOISIIAMU C
BenecTBaMu. ONIMCBIBAIOT XUMHYECKUN SKCIIEPUMEHT C
MTOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO)
A3bIKa U A3bIKa XUMHUHU.COCTaBISAIOT OTUET 1O
pe3yabpTaTaM NPOBEICHHOT0 SKCIIEPUMEHTA

25 09.12 Oxcuasl Ypok-uccienoBanue BriaensitoT cymecTBeHHbIE MPU3HAKA OKCUIOB. [latoT
Ha3BaHUs OKCUJIOB 110 UX (opmysaam.COCTaBISIOT
(OpPMyJIbI OKCHJIOB TI0 UX HAa3BaHHSIM.
XapakTepu3ylTTaKUX IIPEICTaBUTEIIEH OKCHIOB, KaK
BOJIa, YIVICKKUCIIBIM a3 W HeraméHas H3BeCTh

26 14.12 Bonopon Ypok ycBoeHHs XapakTepu3yrT COCTaB MOJICKYIbI, PU3HICCKUE U
HOBBIX 3HAHUI XMMHYECKHUE CBOMCTBA, MOJIYYCHHUE U IPUMEHEHHE
BOJIOpOa. Y CTAHABIMBAIOT MPUIMHHO-CJICACTBEHHBIC
CBSI3U MKy (PM3MUYECKUMHU CBOMCTBAMH H CITIOCOOAMHM
coOupaHus BOJOPO/Ia, MEKTy XUMHUCCKUMU
CBOMCTBaMU M €T0 MPUMEHEHHEM.

27 16.12 I1.p. Ne4 «ITomyuenue, VYpoxk-nipakTukym PaGoTaror ¢ maboparopHbIM 000pPYIOBAaHHEM U
coOupaHue U pacro3HaBaHUE HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C
BOJIOPOJIa» TIpaBUJIaMU TEXHUKH O€3011acCHOCTH. BBITIOHSIOT

IpoCTelIIMe IprueMbl 00palleHus ¢ 1a00paTOPHBIM
o0opy0BaHHEM: cobupaTh NpubOp s NOTYUYEHHS
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ra30oB, HPOBEPATH €ro Ha rICPMCTUYHOCTL U
HCIIOJIB30BATh JIA IMOJIYUCHUA

BoJiopoaa. CoOuparoTBOA0POT METOI0M BHITECHEHUS
BO3/yXa U pacro3HaroTero. Habmrogaror 3a cBoicTBaMu
BCIICCTB U ABJICHUAMU, ITPOUCXOAAIINMHU C
BGHIGCTBaMI/I.OHI/ICI)IBaI-OTXI/IMI/I'-ICCKI/Iﬁ OKCIICPUMCHT C
MTOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MIIA POJIHOTO)
SI3BIKA U s13bIKa XUMUH. COCTABIISIFOT OTUYET I10
pe3ysibTaTaM POBEICHHOTO IKCIIEPUMEHTA

28

21.12

Kucnotsl

Ypok ycBoeHus
HOBBIX 3HAHUN

AHaTU3UPYIOT COCTaB KHUCIOT.Pacmo3HAIOTKUCIOTH ¢
[IOMOILBIO AHINKATOPOB. XapaKTepu3yoT
npeacTaBUTeNnei KHCIIOT: COJISIHYIO "
cepHy10. XapaKTepu3yloT pPacTBOPUMOCTb COEAMHEHUN C
ITOMOIIBIO TAOJIHITHI PACTBOPUMOCTH.

VYcTaHaBnuBaOT NPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
CBOWMCTBAMH COJITHOM U CEPHOM KUCIOT U O0OJACTIMHU UX
PUMEHEHHUSL.

29

23.12

Comn

Ypok-uccienoBanue

XapakTepu3yloT COJM KaK MPOJYKTHl  3aMElICHHS
BOJIOPOJIa B KHCJIOTE Ha METaJUL.3aluCchiBalOT (OPMYIIBI
coJieit mo BajeHTHOCTH. HazpiBaroT cosm mo opmyram.
Hcnonp3yror TaOJHILY pPacTBOPUMOCTH TUIst
XapaKTepUCTHKH CBOMCTB colieit. [IpoBoasT pacuérsl mo
dbopmynam cosieit

30

26.12

KOJ'II/I‘IGCTBOBGH_ICCTBEI

YPOK'I/ICCHGI[OBaHI/Ie

OOBACHSIOTYTO TAKOE KOJIMYECTBO BCIICCTBA, MOJIb,
IIOCTOsIHHAsA ABoraszo, MOJIAApHAasd Macca.

31

28.12

KonTtponsHas padorta

YPpOK- KOHTPOJIb
3HaAHUU

[TprMeHSIOT Ha IPaKTUKE paHee N3Y4eHHbIH MaTepuail,
paboTas o rpynmnam ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS CI0KHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO PaboTy.

32

11.01

MonsipHblii 00beM
ra3oo0pa3HbIX BEILECTB

Ypok ycBoeHUs
HOBBLIX 3HAaHUN

OOBSACHSIOT UTO TAKOE MOJ'IHpHBIfI 00BeM ra3osB,
HOPMAJIbHBIC YCJ'IOBI/IH.PCH_IB.IOT 3aga4du C
HCIIOJIb30BaHUEM MOHATHUM «KOJIMYECTBO BCIICCTBA»,
«MOJIIpHas Maccay, «MOJ’IHpHLIﬁ 00BEM ra3oB»,
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«MOCTOSIHHAST ABOTaIpO».

33

13.01

Pacuétel no xummueckum
YPaBHEHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUU

34

18.01

Pacuétel no xummyeckum
YpaBHEHUSIM

VYPOK - IpaKTUKyM

XapakTepu3yroT KOJIMYECTBEHHYIO CTOPOHY XMMUYECKUX
00BEKTOB U mporeccoB.Pemraror 3agaun ¢
HUCIOJIL30BAaHUEM IOHSITUI «KOJINYECTBO BEUICCTBA»,
«MOJISIPHASI MACCa», «MOJISIPHBIN 00BEM Ta30BY,
«IOCTOSIHHAST ABOTaIPO»

35

20.01

Boma. OcHoBaHuA

Ypok-uccienoBaHue

OOBACHSIOT YTO TAKOE «OCHOBAHUSY, ILIETOYM,
«KA4YECTBEHHAs PEAKIIH, «HHIUKATOPY.
Knaccudumupyror ocHoBaHUS 1O paCTBOPUMOCTH B
BoJie. OnpenensitoT MPUHAISKHOCTH HEOPTaHUYECKUX
BEIIIECTB K KJIACCy OCHOBAHUM 1O (HOpMYyIIE.
XapakTepu3yrT CBONCTBA OTNIEIbHBIX TPEACTABUTENCH
ocHoBaHUH.VcrIop3yr0TTa0IUITy PACTBOPUMOCTH IS
OTIpeIeTICHUs PACTBOPUMOCTH OCHOBAHUH.

36

PactBopnl. MaccoBas gonst
PacTBOPEHHOTO BEIIECTBA

VYpok perieHus
3a1a4

OOBSACHSIOT YTO TAKOE «MAcCoOBas A0JISI pACTBOPCHHOTO
BEIIECTBa». Y CTAHABJINBAIOT aHAJIOTUY C 00BEMHON
OJIEW KOMIIOHEHTOB ra30Boil cMecu. Pemntaror3amauu ¢
HCIOJL30BaHUEM MOHATHH «MaccoBast O dJIEeMEHTA B
BEIIIECTBEY, «MAcCOBas JOJII PACTBOPEHHOTO BEILIECTBAY,
«o0BEMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY»

37

IL.p. No 5 «I[IpuroroBienue
PacTBOPOB COJIEH ¢ UX

3aJITaHHOI MacCOBOM
OJIE»

VYpok - npakTuKym

PaGoTarot ¢ mabopaTopHbIM 000pyAOBaHUEM U
HarpeBaTeIbHBIMH TPHUOOPAMH B COOTBETCTBHUH C
NpaBUJIAMH TEXHUKH 0€30T1aCHOCTH. BBIOIHSIOT
POCTEHIINE IPUEMBI OOpaIICHHUs C Ta00PATOPHBIM
000pyIOBaHUEM: C MEPHBIM LIUIHHAPOM, C

Becamu. HabimogaroT 3a CBOMCTBAMU BEIIECTB U
SIBIICHUSIMU, TIPOUCXOIAIIUMHU C

BeriecTBaMu. OMHUCHIBAIOT IKCIEPUMEHT C MIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIIM POJAHOTO) SI3bIKA U SI3bIKA
xuMuH. COCTaBISIOTOTUETHI TIO pe3yabTaTaM
MPOBEJICHHOTO SKCIIEPUMEHTA
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38 O06o01IeHre U CHCTeMaTH3aIus O6o6mraromuii ypok | O6001maT U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
3HaHMHU 0 TeMe: «BaxHenmue «Bakueiye npeIcTaBUTENId HEOPraHMYECKUX BEIIECTB.
HMPEACTABUTEIN HCOPraHMICCKUX KonnyecTBeHHBIE OTHOLIEHUS B XUMUW». [IpuMenstoT Ha
BelIeCTB. KoJMuecTBeH b IPAaKTUKE PaHee U3YJEHHBIN MaTepuai, paboTas Mo rpymmam ¢
OTHOLUCHUA B XHUMHUID 3a/laHUSIMU Pa3HOTO YPOBHS CII0)KHOCTH
39 K.p.Ne2 o teme: «Baxneimue Ypok —koHTpoass | [IpuMEHAIOT Ha IPaKTHKE paHee U3YYECHHBIM MaTepHuall,
MIPEICTaBUTENN HEOPTaHUUECKUX 3HaHUM paboTas o rpynmaMm ¢ 3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH,
BenecTB. KonnuecTBeHHbIE BBITNIOJIHSIOT KOHTPOJIbHYIO paboTy.
OTHOIIICHHSI B XHMUI)
OCHOBHBIE KJIACCHI HEOPraHudeckux coequneHui (10 v)
40 Oxkcunpl:knaccuuranus u Ypox ycBoeHHs OOBACHSIOT YTO TaKOE HECOJICOOPA3YIONINE OKCHIBI,
CBOICTBa HOBBIX 3HAHUI coJieoOpa3yrolre OKCUIbl, OCHOBHbIE OKCHIBI,
KHUCJIOTHBIE OKCUJIBI. XapaKTEePU3yIOTOOINE XUMUYECKUE
CBOMCTBA COJI€00Pa3yIONINX OKCHIOB (KUCIOTHBIX H
0oCHOBHBIX) COCTaBISAIOTYpPaBHEHUS PEAKIINI C yIacTHEM
okcuaoB. HabmoqaroT 1 onuchIBalOTpeakIuu ¢
Yy4acTHUEM OKCHJIOB C TIOMOIIIbIO €CTECTBEHHOTO
(PycCKOro Ui POIHOTO) SI3bIKA U SI3bIKA
xuMHH.IIpoBOAT OMBITHI, HOATBEPKAAIOIINE
XHUMHYECKHE CBOMCTBA OKCHUJIOB C COOIIOJICHHEM MPaBUII
TEXHUKH 0€30MacHOCTH
41 OcHoBanus:K1accuurarms Ypok-uccienoBanue CocraBistoTypaBHEHHS peakluid ¢ ydacTueM
HCBOMCTBA ocHoBaHU. HabmroaaoT 1 OMUCHIBAIOTPEAKIIUU C
Y4acTUEM KHUCJIOT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJIHOTO) SA3bIKA U SI3bIKa XUMHUU. [IPOBOJISAT OMBITHI,
HOJITBEPXKIAI0IINE XUMUYECKHE CBOMCTBA OCHOBAHMIA, C
cOOIII0/ICHHEM MTPABUJI TEXHUKU O€30IaCHOCTH
42 Kucnotsl. Knaccuduxamnmst Kuciot VYpok ycBoeHus XapakTepu3yrToOIe XUMUIeCKHe CBOWCTBA KHCIOT

HOBLIX 3HAaHUN

COCTaBHHIOTypaBHCHI/ISI pCaKI_II/Iﬁ C Y4aCTUCM KUCJIOT.
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43

CBOJICTBA KUCJIOT

KomOunupoBaHHbIii
YPOK

Habiro1aror 1 OMMCHIBAIOTPEAKITUH C YIACTHEM KHCIOT
C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MJIU POIHOTO)
SA3bIKA U A3bIKA XUMHU.

HpOBOI[HT OIIBIThI, ITIOATBCPKAAOIINEC XUMHUYCCKUEC
CBOJCTBA KUCIIOT, C COOIOIEHNEM MTPABUI TEXHUKU
0€301MacCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHus
HOBBIX 3HAHUN

PaznuuaroT mOHATHS «CPEIHHUE COJINY», KKUCIIBIE COITN,
«OCHOBHEIE COJIH.

45

CBolicTBa coseit

KomOunupoBaHHbIii
YPOK

XapakTepu3yroT 001I1e XUMUYECKIUE CBOWCTBA COJIEH.
CocTaBasiOTypaBHEHUS PEAKIINI C yIaCTHEM COJICH.
HaGmronaroT u omuchIBalOTPEAKIIMH C YIaCTHUEM COJIEH C
MTOMOTIIHIO €CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO)
SA3bIKA U sA3bIKA XI/IMI/II/I.HPOBO}IHT OIIBITHI,
MOATBEPIKIAIONTHE XMMHUYECKHE CBOMCTBA COJICH C
COOJTIOICHUEM TIPABWIT TEXHUKU 0€30MTaCHOCTH

46

I'eneTnyeckas CBA3b MEXKIY
KJIacCaMu HEOPraHUYECKUX
BemecTs/

VYpok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yroT MOHITUE «TEHETUYECKUH PSAI».
NnmocTpupyrOTT€HETHYECKYIO0 B3aUMOCBSI3b MEXKITY
BELIECTBAMMU:

IIPOCTOE BEIIECTBO — OKCHUJ — FHAPOKCUI — COJIb.
3anuchIBalOT ypaBHEHUS PEeaKIIMii, COOTBETCTBYIOIINX
MOCIIEZIOBATEIBHOCTH («IEMOYKEe») MPEeBpALICHUI
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

47

I1.p. No 6 «Pemenne
9KCIIEPUMEHTAIBHBIX
3a/1a9»

YPOK - IpaKTUKyM

VYuarcsa obpamiarbcest ¢ 1a00paToOpHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH,Paclo3HABATh
HEKOTOpBIE aHUOHBI M KaTHOHBL. HaOmronarot cBoicTBa
AIIEKTPOJIUTOB M MPOUCXOISIINE C HUMU

sBreHus. Habmo1aroT 1 ONMUCHIBAIOTPEAKIINY C yIaCTHEM
AJIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOT'O (PyCCKOTO
WJIM POJIHOTO) S3bIKA U SI3bIKA

xuMuH. DOPMYITHUPYIOTBBIBOJIBI TIO pe3ylIbTaTaM
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IIPOBEJICHHOTO dKCIIEPUMEHTA
48 O06o01IeHrne U CHCTeMaTH3aIus O6o06matomuii ypok | O600IIat0T U CUCTEMATU3UPYIOT CBOM 3HAHUS TI0 TEME:
3HaHUM 110 TeMe. «OCHOBHBIE «OCHOBHBIE KJIACCHI HEOPTaHUYCCKUX COCIUHEHUIN.
KIacChl HCOPraHMICCKIX [TpuMeHsIOT Ha IpaKTUKE PaHee N3YYEHHBIN MaTepual,
COCAMHCHUID) paboTas 110 TPyIIaM ¢ 3aIaHUAMHU Pa3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 o teme: Ypok —koHTpoas | [IpuMEHSAIOT Ha paKTHKE paHee U3YYECHHBIM MaTepHuall,
«OCHOBHBIE KJIaCChI paboTas o rpymnmaMm ¢ 3aJaHUsIMU Pa3HOTO YPOBHS CJI0KHOCTH,
HEOPraHUYECKUX BBITNIOJIHSIOT KOHTPOJIbHYIO paboTy.
COETUHEHUI
Ilepuoanyecknii 3axoH u Ilepuoanyeckas cucrema xumuyeckux 3jiemeHToB /[. . MenneseeBa u crpoenne aroma (8 4)
50 EcrecTBeHHBIE CemelicTBa Ypok ycBoeHus OOBACHSIOT MPU3HAKH, TTO3BOJISIOMINE 00HETUHSITH
XUMHUYECKUX DJIEMEHTOB. HOBBIX 3HAHUI TPYNIbl XUMUYECKUX 3JIEMEHTOB B €CTECTBEHHbBIE
AmdoTtepHOCTB ceMeiicTBa. PackpbIBalOTXUMUYECKHUI CMBICIT

(3TUMOJIOTHIO) Ha3BAaHUM €CTECTBECHHBIX CEMEHCTB
ApPryMeHTUPYIOT OTHOCUTEILHOCTh Ha3BAHUS
«UHEPTHBIE Ta3bD»

OOBSACHSIOT YTO TaKOE «aM(OTEPHBIC COSTUHCHUSD).
HabmronatoTu onuchIBalOTpeakIuii MeK1y BelIeCTBaMU
C TIOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA
XUMHH. XapaKTEPU3YIOTABONCTBEHHBIN XapaKTepe
CBOMCTB aM(bOTEPHBIX OKCUJIOB U
rUAPOKCUAOB.IIpOBOIST OMBITHI IO OTYYCHUIO U
MOJATBEPXKICHUIO XUMHUYECKUX CBOMCTB aM(DOTEPHBIX
OKCHUJIOB U TUJIPOKCHUJIOB C COOTIOCHUEM MPaBUII
TEXHUKH 0€30MaCHOCTH.

51 Otkpoitue/l. 1. Ypok ycBoeHus Pa3znuyaroT ecTrecTBEHHYIO M HCKYCCTBEHHYIO KllacCU(DUKAIINH.
MeneneeBsiM HOBBIX 3HaHUI ApryMeHTUpYIOT OTHeceHue [lepuoanueckoro 3akoHa K
[Tepuoanueckorozakona €CTeCTBEHHOU Kiaccudukai. Moaenupyor

XUMUYECKHE 3aKOHOMEPHOCTHU C BBIICIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHUK 00BEKTa U
MPEJICTABICHUEM UX B IIPOCTPAHCTBEHHO-TpaduuecKoit
WJIA 3HAKOBO-CUMBOJIMYECKOU hopme
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52 OcHOBHBIE CBEJICHUS O Ypox ycBoeHwus OOBACHSIOTUTO TAKOE CIIPOTOHY, KHEUTPOHY,
CTPOEHUU ATOMOB. HOBBIX 3HaHUM «IJIEKTPOH», «KXUMUUYECKHUI FIIEMEHT», «MacCOBOM
yucia0».OMUCHIBAIOT CTPOSHUE SIJJpa aTOMa UCTIOJIb3YA
Ileproanyeckyro cucTeEMy XUMUYECKUX 3J1eMeHTOB [l. U.
MenpeneeBa.llonyyarorT nHpOpMaLKIO 110 XUMUU U3
pa3IMYHBIX HCTOYHUKOB, aHATU3UPYIOTEE.
53 CtpoeHue AIEKTPOHHBIX YPOBHEH Ypok- OOBACHSIOTYTO TAKOE AIEKTPOHHBIN CIOM HITH
aTOMOB XUMHYECKHX JIEMEHTOB UCCIIeI0BaHNE SHEPreTUYECKU ypoBeHb. COCTABIISIOT CXEMBI
No«Ne1-20 B Tabmuie /1. 1. pacmpeieNieHus SJICKTPOHOB T10 JIEKTPOHHBIM CJIOSIM B
Menpeneena. AJIEKTPOHHOM 000JI0UKE
54 Ilepuoauyueckuii 3aKOH Ypok- PackppIBarOT (M3UYECKUI CMBICIT: TIOPSIKOBOTO HOMEPA
. . MeHnneneeBa u CTpoeHUE HCCIIEIOBAaHUE XUMHUYECKOTO JIEMEHTa, HOMepa Iepruoja u Homepa
aToma TPYIIIHL.
OOBACHSIOT 3aKOHOMEPHOCTH U3MEHEHHS
METAUTNYECKUX U HEMETAJUNIMYECKUX CBOMCTB
XUMHYECKHX JIEMEHTOB U UX COCIMHEHUI B IEPUOIAX U
rpymnmnax
55 XapakTepucTUKa XUMHUYECKOTO Ypok- XapakTepu3yrT XUMHUECKHE 3JIEMEHTHI 1—3-10
3JIEMEHTAa HA OCHOBAHUM €r0 HCCIIeIOBaHUE MIEpHOJIOB 10 UX MOJIOKEeHUIO B [lepunoandeckoi
noJioxxenus B [lepuoauueckoit cucreme xumuueckux snemeHToB J[. . Menaeneena.
cUCTEME AprymMEHTUPYIOT CBOMCTBA OKCHJIOB M TMIPOKCUIOB
56 XapakTepucTUKa XMMUYECKOTO YPOK-TIpaKTUKYM METAJJIOB U HEMETAJIJIOB MTOCPEACTBOM YPABHEHUI
3JIEMEHTa HA OCHOBAHUM €T0 peakiuii
noJioxenus B [lepuoauueckoit
cucTeme
57 3nayenue [leproandeckoro 3akoHa Vpok- OnpeaensroTUCTOYHUKN XUMUYecKoi nHdopmanuu.Ilorydaror
u [lepuoanueckoil cuctemsl HCCIe10BaHNE HE00X0IMMYI0 HHPOPMAIHIO U3 PA3INYHBIX HCTOYHUKOB,

XHUMHUYECKUX 31eMeHTOB /. .
MeHpeneeBa

aHaAMM3UpYyroTeE, 0hopMIIIOT HH(GOPMAIIMOHHBIN MTPOAYKT,
IIPE3EHTYIOT €0, BEAYTHAYYHYIO JUCKYCCHIO, OTCTaUBaIOT
CBOIO TOUKY 3PEHHUS

Xumnueckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)
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58

HNonnasg xumudeckas CBsA3b

Ypok-
UCCIIEJIOBaHHE

OOBSACHSIOT 4TO TAKOE HOHHAS CBS3b, HOHBI.
XapakTepru3yroTMEXaHH3M 00pa30BaHMS HOHHOM CBSI3H.
CocraBistoTcXxeMbl 00pa30BaHNs HOHHOM CBSI3H.
Hcnonw3ytor 3HaKoBoe MojaenupoBanue. Onpenesnstor
TUTT XUMHYECKOH CBSI3U IO hopmyie
BenecTBa. [ [puBOASIT MpUMEpPHI BEIIECTB C MIOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIIEACTBEHHBIC
CBSI3M MEXy COCTAaBOM BEIIECTBA U BUJOM XUMHUYCCKOU
CBSI31, MEXy HOHHOU CBSI3bIO M KPUCTAIUNIMYECKUM
CTPOEHHUEM BEIIECTBA,MEXY KPUCTATUTHICCKIM
CTPOCHHEM BEIIECTBA U €T0 (PU3UIECKUMU CBOWCTBAMU

59

KoBanenTHas xummdeckas CBI3b

Ypok-
HCCIIeJIOBaHNE

OOBSICHAIOT UTO TaKO€ KOBAJICHTHAs CBs3b, BAJICHTHOCTbD.
CocTaBisIIOT CXeMbl 00pa30BaHUsI KOBAJIEHTHOM
HETIOJIIPHOM XUMHYECKOM CBS3U. MICMIOIB3YIOT 3HAKOBOE
MOJEIIMPOBAHUE.

OnpeaensoT THI XUMHYECKOU CBS3H 1O hopmyIe
BEILIECTBA.

[TpuBoasTOPHUMEpPHI BEIIECTB C KOBAJEHTHOH CBS3BIO.

VY cTaHaBIMBAaIOT NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKITY
COCTaBOM BEUIECTBA U BUJIOM XUMHUYECKOU CBS3H, MEXKIY
KOBAQJIEHTHOM CBSI3bI0 M KPUCTAIUIMYECKUM CTPOCHUEM
BEILIECTBA, MEXK/Iy KPUCTAILIMYECKUM CTPOCHUEM
BEUIECTBA U €ro (JU3HUYECKUMHU CBOIICTBAMHU

60

KoBanentnas IoJIApHasa
XHUMHNYCCKas CBA3b

Ypok-
UCCIe10BaHUE

OOBACHSIOT YTO TaKOE KOBaJICHTHAsl NOJISIpHAs! CBSI3b,
JIEKTPOOTPULIATEIBHOCTD, BO3TOHKA UM CYOIMMAIIHsL.
CocCTaBIsIOT cXeMbl 00pa30BaHMs KOBAJIEHTHON
NOJIAPHON XMMHMYECKOH CBs3U.VICIIONB3yIOT 3HAKOBOE
MOJEIUpPOBaHue. XapaKTepPU3yIOTMEXaHU3M
00pa3oBaHus MOJISIPHON KOBAJICHTHON

cBsA3U. OnpeeSOTTUII XUMUYECKO# cBs3H 1o (opmyre
BellecTsa. [ IpuBoaAT npuMephl BEMECTB ¢ KOBAJIEHTHOM
MOJISIPHOM CBA3BIO. Y CTAHABIMBAIOT IIPUYUHHO-
CJICICTBEHHBIE CBSI3M MEKJly COCTaBOM BEILIECTBA U
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BUJIOM XUMHUYECKOU CBS3U, MEXKY KOBAJICHTHOU CBA3BIO
Y KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA, MEXKY
KPUCTAJUIMUYECKUM CTPOCHHUEM BEIIECTBA U €TO0
duznueckumu cBoiictBamu. CoCTaBISIOTHOPMYITBI
OMHAPHBIX COCIUHEHHM 110 BaJICHTHOCTH M HAXOMST
BAJICHTHOCTH DJIEMEHTOB 110 (hopmysie OMHApHOTO
COCMHEHUSI.

51

Meranmmnyueckass XUMHYECKas CBA3b

Ypok-
HCCIIeJIOBaHNE

OOBACHSIIOT YTO TAKOE METAIUINYECKAs CBS3b.
COCTaBIIIOT CXEMBI 00pa30BaHUS METAINTHYECKON
XAMHYECKOM CBs3U./ICI0I630BaTh 3HAKOBOE
MOJICTTHPOBaHKE. XapaKTePHU3YIOT MEXaHU3M
00pa3oBaHUs METAJUTMYECKON CBSI3H.

OrnpeaensroT THI XUMHYECKOH CBSI3H 10 (HopMyIe
BeniecTBa. [ [puBOAsAT MpUMephI BEIIECTB ¢
METaJIJINYECKOU CBSA3bI0. Y CTAHABIWBAIOT MPUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEXIY COCTABOM BEILIECTBA U
BUJIOM XHMHUYECKOM CBS3U, MEXKIY METAINIMICCKOM
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIIECTBA,
MEXKY KPUCTAIMYECKUM CTPOCHHUEM BEILIECTBA U €0
(U3UYECKUMU CBOWCTBAMH.

62

CreneHb OKHCICHUS

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHAIOT 4YTO  TaKOE  «CTEMEHb  OKUCIICHUS,
«BAJICHTHOCTD.

CocraBistor  Gopmynbl OMHAPHBIX COEOMHEHHH Ha
OCHOBE 00111ero crnoco0a uX Ha3BaHUIA.
CpaBHUBAIOTBAJIGHTHOCT U CTENEHb  OKHCICHUS.
PaccuuthiBaloT cTemeHM OKUCICHHS 10 Qopmynaam
XUMHYECKHUX COCTUHEHUI

63

OKHUCIIUTEILHO-
BOCCTaHOBUTEIbHBIEPEAKIINU

Ypok ycBoeHus
HOBBLIX 3HAaHHUN

64

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
peaxiuu

YPOK - IPaKTUKYM

OOBsACHAIOT 4TO TaKoe OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHbIE peakuuuy, OKHCITUTEb,
BOCCTaHOBUTEJb, OKUCIIEHUE, BOCCTAHOBJICHHUE.
Krnaccupunupyror XuMHUYECKHE peaklUuil Mo MpU3HAKY
«M3MEHEHME CTENEHEN OKUCIEHUS DJIEMEHTOB).
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OHpeIle.HHIOT OKHUCJIUTCIIb U BOCCTAHOBUTCJIb, ITPOLECCHL
OKHMCJICHHA 1 BOCCTAHOBJICHUS.

65 O06001IeHne 1 cUCTEMaTH3aIUS O6o6maromuii | O6001ma0T ¥ cUCTEMATU3UPYIOT CBOM 3HaHUs 110 TeMe: «I13 u
3uanuii no remam: «I13 u IICXD» u YPOK TICX2» u «Crpoenne BemectBa. OBPy». [Ipumensior Ha
«Crpoenue Bemectsa. OBPy IIPAKTHKE paHee U3y4yeHHBIH MaTepual, padoTas 1o IpyImaMm ¢
3a/laHUSIMU Pa3HOTO YPOBHS CII0)KHOCTH
66 KonTponsnas pabora no Ypok —koHTposst | [IpuMeHsIIOT Ha pakTHKE paHee U3yYeHHBIH MaTepual,
temam: «I13 u IICXDO» n 3HaHUM paboTas o rpynmaM ¢ 3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH,
«Ctpoenue BemectBa. OBPy» BBITIOJTHSIOT KOHTPOJBHYIO paloTy.
67 Pemrenne pacuetHsix 3aau | Ypok - npaktukym | Pematror pacuerHsle 3a1a4m.
68 [Ipomexyrounas arrecranus | Ypok —KOHTpoJas | IIpuMeHSIOT Ha MpakTUKE paHee U3yYEHHBIN MaTepHall,
3HaHUH paboTas 1o rpyImmnaM ¢ 3aJJaHUsIMU Pa3HOTO YPOBHS CIOKHOCTH,
BBITIOJTHSIOT KOHTPOJBHYIO PaloTy.
Pezepe — 2 uaca - «Pewienue pacuemuvix 3a0a1)
9 kiace
Ne JlaTta Tema ypoka ®opma Buabl yueOHo# qesiTeJIbHOCTH
n/n IL1an dakr OpraHu3anuu
ypoka
IToBTOpEeHuUe n 00001IeHNe cBeleHUI IO Kypcey 8 kiacca. XumMuuyeckue peakuu (5 1)
1 Knaccudukanus VYpok ycBoeHus XapakTepu3yrTOKCHIbl, THIPOKCHU bl (OCHOBAHUH,

HEOPraHMYeCKUX HOBBIX 3HAaHUM am(oTepHbIe I'MIPOKCUIBI, KUCIOPOACOAEPIKaIIHE

BEIIECTB U UX KUCJIOTBI) M COJIM IO IUIaHY: COCTaB, CIOCOOBI 00pa30BaHMs

HOMEHKJIaTypa Ha3BaHUIl, XapaKTepHbIE CBOMCTBA U MOIy4EHHE.

Knaccupuuupyrot okCuabl, THAPOKCUIBI (OCHOBAHHS,
am(boTepHbIe TUAPOKCUIBI, KUCIOPOICOAEPIKAIIIHE
KHUCJIOTHI) U COJIU TI0 Pa3IMYHBIM MPU3HAKaM. Y4arTcs
MOATBEPXK/IaTh XapaKTEPUCTUKY OTIEIbHBIX
MPEACTaBUTENEH KIaCCOB HEOPraHMYECKUX BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX

peakiuuii. PacKpbIBalOTB3aMMOCBSI3b MEXKy KiIacCaMu
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HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ, KaK I'CHCTHYCCKYIO

Knaccudukarus
XHMHUYECKHUX PEeaKIUi
M0 Pa3JIMYHBIM

Ypok ycBoeHus
HOBBIX 3HAHUN

OOBACHSIOTIIOHITHS «XUMHYECKasT peakuus», «KpCakKunuu
COCAMHCHUA), «PCAKIIHUHU Pa3JI0KCHUA», KpCAKIINH 06M€Ha»,
«pCaKUnH 3aMCIICHUS, KPCAKITUN HCfITpB,JIHZ%B.IIHH»,

OCHOBaHUSIM «OK30TEPMUYECKHUE PEAKIINNY, «IHIOTEPMUUECCKUE
Bxoanas Ypox KOHTpOJIs peakiumny, «o0paTUMBbIE PEAKITUN», KHEOOpaTUMBbIE
JTUArHOCTUYECKast 3HAHUHN peaKInm», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUI,
pabota «TOMOTEHHBIC PEAKIINIY, KT€TEPOTEHHBIE PEAKITUNY,

«KaTaTUTUYECKUE PEAKIINNY, KHEKATATUTUYECKUE
peaKkIuny, «TeTuIoBoM A3 (HEKT XUMHIECKON PEAKITAN.
Knaccuumupyror xuMmudeckne peakiuu Mo pa3IndHbIM
ocHOBaHUSAM. OTIpeIeISIFOT OKUCITUTENh M BOCCTAHOBUTEITb,
MIPOIIECCHl OKUCITIEHUS U BOCCTAaHOBJICHUSI.

HalGmrofaroT u onmuchIBalOTpEaKIMy MEXTy BEIIECTBAMHU

[TonsiTue o ckopocTu Ypok — OOBACHSIOT YTO TAKOE «CKOPOCTh XUMHYECKOW PEAKITHI.

XUMHYECKON peaKInH. UCClIeJoOBaHNe |ApPryMEHTUPYIOTBBIOOp €AMHUIL U3MEPEHUSI.

Karamuz

Y cTaHaBIIMBAIOTIPUYNHHO-CJIEICTBEHHBIE CBS3H BIUSHUS
pa3nUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKIUH.
Habm01a10T ¥ ONUCHIBAIOTPEAKIINHI MEK/Ty BEIIECTBAMHU C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
[TpOBOAATOMBITHI, MOATBEPKAAIOIINE 3aBUCUMOCTb CKOPOCTHU
XHUMHYECKOM peakliy OT pa3InyHbIX (aKTOpOB

XumMuuec

KHe peakinuu B pacropax (10 1)

DIEeKTPOTUTHIECCKAs
IUCCOLAALHS

Ypoxk -
UCCIeI0BaHUE

XapaKTepI/ISy'I-OT MMOHATHA «OJICKTPOJIUTUYICCKAA
JUucconranusay, «QJCKTPOJINUTBDY, KHEIJICKTPOJIUTED).
yCTaHaBHI/IBaIOTHpI/I‘lI/IHHO'CJ'ICI[CTBCHHBIG CBs3U MCXKOY
lTpHpOI[Oﬁ QJICKTPOJINTA U CTCIICHBIO €0 JUCCOLIM A,
YCTaHaBHI/IBaIOTHpI/I‘lI/IHHO'CJ'IeI[CTBeHHBIe CBA3U MCKAY
THUIIOM XHMHYECKOH CBSI3H B QJICKTPOJIMTEC U MECXaHU3MOM
€ro Jucconmuanmu.

OCHOBHBIE TTOJIOKCHUS
TCOpUHn BHCKTpOHHTquCKOﬁ

Ypok ycBoeHus
HOBBIX 3HAaHHUN

XapaKTepI/BYI-OT HNOHATHUA «CTCIICHb AUCCOLUAIUN),
«CHJIBHBIC 3JICKTPOJIUTHID, «cra0ble QJICKTPOJIUTBD),




TOUKA i!pocm

muccormanuu (TO/)

«KaTUOHBIY, «AHHOHBI», «KHCIIOTBI», «\OCHOBAHUSD», «COJIM.
CocTaBnsIOTYpaBHEHUS 3JICKTPOIUTHUECKON JUCCOIHAIIH
KHCIJIOT, OCHOBAHMI U COJICH.

MiumroctpupyroTnpuMepaMu OCHOBHBIE MTOJIOKEHUS TEOPUU
AIIEKTPOIUTUIECKOMN TUCCOIMAIINN.

PasznuyaroT KOMIIOHEHTHI JOKA3aTeNbCTB (TE3HCOB,
apryMeHTOB U ()OpMBI JI0KA3aTENbCTBA)

IXMMHUYECKHE CBOMCTBA KHCIIOT
B cBeTe T/

Kombunuposan
HBIN YPOK

XMMHYECKUE CBOICTBA KHUCIIOT
B cBeTe T/

Ypok-
NPAKTUKYM

XapakTepru3yroT 00I1e XUMUYECKHE CBOMCTBA KUCIIOT C TIO3UIIHI
TEOPHUH IEKTPOIUTHIECKON nuccormanuu. CoCTaBIsIOT
MOJIEKYJISIPHBIE, TIOJTHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS
peaKIuii C y9acTHeM KUCTOT. ApTyMEHTHPYIOT BO3MOKHOCTD
MPOTEKAHUS PEAKIIUMA C y9acTHEeM KUCJIOT Ha OCHOBE TIpaBUiIa
beprosute u psiga akTHBHOCTH MeTauioB. [IpoBOAT OTIBITHI,
MOJATBEPIKIAIONINE XUMHUYECKHUE CBOMCTBA KUCTIOT, C
COOMIOICHHEM TIPaBIIT TEXHUKHU Oe3omacHocTH. Habmomaror
OTIMCBHIBAIOT PEAKIIMH C YYACTHEM KHCJIOT C TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMUU

10

XMHUdecKue CBOMCTBaA
OCHOBaHWUH B CBETE TEOPHUH
PICKTPOJUTUYECKOU
IMACCOLMAIIUN

KomOunupoBan
HBIH YPOK

CocTaBisI0T MOJIEKYJISIPHbIE, TOJTHBIE U COKPAILIEHHBIE
MOHHbIC YPAaBHEHHSI PEaKLUN C y4acTHEM OCHOBaHUM.
ApPryMEeHTUPYIOT BO3MOKHOCTb MPOTEKAHUSI PEAKIUH C
ydacTueM OCHOBaHUI Ha OCHOBe IpaBuiia beptoute.
[TpoBOAT OMBITHI, MOATBEPKAAIOIINE XUMUUECKUE
CBOMCTBa OCHOBaHHMIA, C COOJIIOIEHUEM TIPABUIT TEXHUKU
6e3omacHocTH. HaGmronaroT U ONMUCHIBAIOT PEAKIIMHU C
Y4acTUEM KHUCJIOT C IOMOIIBIO PYCCKOTO (POAHOIO) SI3bIKa U
S3bIKa XUMUU

11

XUMHUEeCKHE CBOMCTBA COJIEH B
CBETE TEOPUHU
BIEKTPOIUTHIECKO N
MUCCOLTAINU

Ypok ycBoeHus
HOBBLIX 3HAaHUN

XapakTepu3yroT o0II1e XUMHUYECKUE CBOMCTBA cojiei ¢
MO3ULUI TEOPUH NIEKTPOJIUTUIECKON JUCCOLUALINH.
CocTaBisI0T MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAILEHHBIE
VOHHBIE YPABHEHMSI PEAKLIUI C y4aCTUEM COJIEH.
ApPryMEHTHPYIOT BO3MOKHOCTb POTEKAHMSI PEAKIIUH C
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y4acTHEM COJIEH Ha OCHOBe npaswiia beprosute. IIpoBoast

OIIBITHI, MOATBEPKIAIOIIME XUMHYECKHUE CBOMCTBA COJIEH, C

COOJIO/ICHHEM TTPABUJI TEXHUKU OE30MTACHOCTH.
HabGmronaoT v onuchIBalOTpEaKIMK C Y9aCTUEM COJIEeH ¢
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHUHU

12 [lonstne o runponuse | KomOuHupoBan YcTaHaBIMBAIOT 3aBUCHMOCTD MEXIy COCTABOM COJIA U
coJieit HBIN YPOK XapaKTEPOM TUIPOIU3a. AHATUZUPYIOT CPEIy pacTBOpa
COJIH C TTOMOIIBI0 UHAUKATOPOB. [IporHO3UpYIOTTHIT
THUJPOJIN3a COJIM Ha OCHOBE aHaJIM3a €ro (hOpMyIIb
13 [Lp. Ne 1. Pemienue Ypoxk - VYyarca oOpamarbest ¢ J1abOopaTOpHbIM 000pPYAOBAaHUEM U
IKCTIEPUMEHTAITbHBIX MPaKTUKYM HarpeBaTeIbHBIMA ~ MPUOOpaMH B COOTBETCTBHH  C
3a/1a4 1o TeMe npaBuUjiaMy TEXHHUKH Oe3omacHocT.HabmromaroT cBoiicTBa
«DNEKTPOTUTHYECKAS AJIEKTPOJIUTOB u TTPOUCXOISIIHNX c HUAMHA
JTUCCOTTUAITHS sBieHnil. HabmoiatoT 1 ONMUCHIBAIOTPEAKIIUN C YIacTHEM
3JIEKTPOJIUTOB C MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTo WU
POJIHOTO) SI3bIKA U s3bIKa XUMHUH. DOPMYIHUPYIOT BBIBOBI 1O
pe3yabTaTaM NPOBEACHHOI0 SKCIEPUMEHTA
14 O6o0mmenue u Ypox O06001IaI0T ¥ CHCTEMATH3UPYIOT CBOM 3HAHUS T10 TEME:
CHCTEMATU3ALUs 3HAHUH 110 0000meHnsA ¥ | « XMMUYECKHE PEAKIIUK B PACTBOPAX dJIEKTPOIUTOBY. IIpUMEHSAIOT
TeMe «XMMHYECKHE PeaKLMK | CHCTEMATH3alH | ya ppakTHKe PaHee H3ydeHHbIH MaTepual, paboTasi [0 IPYIIIaM ¢
B PacTBOpax AJIEKTPOJIUTOBY U 3HaHUI 3a/[AHAAMHU PA3HOTO YPOBHS CITIOKHOCTH
15 K.p.Ne 1 o Teme VYpox koHTpoJis | [IpuMeHst0T Ha TpaKTUKE paHee U3yYeHHBIN MaTepual, paboTas mo
«XHWMHUYECKUE PEAKIIUU B TPYIIaM ¢ 3aJaHUSIMU Pa3HOTO YPOBHS CII0KHOCTH, BBITIOJIHSIOT
pacTBOpax AIEKTPOJIUTOBY KOHTPOJIbHYIO padoTy.
HemeTanbl n ux coequneHus (25 1)
16 OO01as XapaKkTepUCTUKa Ypok — OOBACHAIOT UTO Takoe HeMeTallIbl. CpaBHUBAIOT
HEMETAJIOB UCCIeI0BaHNE aJNIOTPOTIHBIE BUJIOM3MEHEHHS KUCTIOPOA.

PaCKpBIBaTBHpI/I‘lI/IHBI AJIJIOTPOITHNH.

XapaKTepI/BYI-OT XUMHNYCCKHE JJICMCHTBI-HCMCETAJIJIBI U
IMPOCTBIC BEHICCTBA-HEMETAJLJIBI: CTPOCHUC, (1)I/I3I/I‘leCKI/Ie n
XUMHYECKHE CBOMCTBA HeMeTaII0B. OOBSICHSIOT
3aBUCHMOCTh OKUCIIMTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB
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3JIEMEHTOB-HEMETAJIOB OT UX IOJIOKEHUS B
Ilepronueckoi CUCTEME XUMUYECKUX 2JIEMEHTOB

17

OoOmas
XapaKTEePUCTHKA
anementoB VIIA
TPYIIIBL — rajJOre€HOB

KomOunupoBan
HBIN YPOK

XapakTepusyoT CTpOeHUE, PU3NICCKUEC U XUMHYSCKUE
CBOMCTBA, MOJTYYCHHE ¥ IPUMEHEHUE TAJIOTEHOB B IIJIaHE
00111ero, 0cOOEHHOr0 ¥ €IUMHUYHOTO. Y CTAHABIMBAIOT
MPUYHHHO-CIICJICTBEHHBIE CBSA3H MEXY CTPOSHHUEM aToMa,
XUMHYECKOM CBS3BIO, TUIIOM KPUCTAIIMYECKON PEIIETKH
rajoreHoB, X (GU3NYECKUMU U XUMUYECKUMH CBOMCTBAMU

18

CoenmHeHns TAJIOTEHOB

Ypok ycBoeHUs
HOBBIX 3HAHUN

XapakTepu3ylT CcocTaB, (U3HUECKHE ¢ XUMHYECKHE
CBOWCTBA, IIOJIydeHHME M IPUMEHEHHE COECIMHEHUI
TaJIOT€HOB C MCIOJIb30BaHUEM PYCCKOTr0 (POAHOTO) s3bIKa U
SA3bIKA XUMHUH.

HaspiBatorcoenuHenns  rajgoreHoB 1o  ¢dopmyne U
COCTaBIIAIOT (POPMYJIBI MO HMX HA3BAHMIO.Y CTaHABIMBAIOT
NPUYMHHO-CIIECACTBEHHbIE  CBSI3UM  MEXAY XUMHUYECKOH
CBSI3bI0, TUIIOM KPUCTAINIMYECKON PpEIIETKH COECIUHEHUN
TaJIOr€HOB, NX GU3NYECKUMU U XUMUYECKHMH CBOHCTBAMHU.
[IpoBosr, HAOJIIOMAr0T | OIIUCBIBAIOTXUMHUYECKUI
SKCIIEPUMEHT [0  PACHO3HABAHHIO  TaJIOI€HU]-HOHOB
ccoOJIr0IcHUEM MTPaBUJI TEXHUKH 0€30MaCHOCTH.
BemmonusitorpacueTsl M0 XMMHYECKUM — QopmynaMm U
YPaBHEHHUSAM  peakiui, MPOTEKAIIIUX C  y4acTUEM
COEJIMHEHUH rajJoreHoB

19

[Lp.Ne 2.«HU3yuenue
CBOMCTB COJITHON
KHUCJIOTBD»

Ypok-
MPaKTUKyM

VYyarcsoOpamarbest ¢ J1abOpaTOpHBIM O0OpPYIOBaHUEM U
HarpeBaTelbHBIMU  MPUOOpPaMHM B COOTBETCTBUU  C
npaBWJIaMU TeXHHKHU Oe3zomacHocTH.Habmromaor cBoiicTBa
AJEKTPOJIUTOB u MPOUCXOASIINUX c HUMU
apreHnii. HabmogaroT ¥ OMUCHIBAIOTPEAKIIUUA C Yy4acTHEM
AJIEKTPOJIUTOB C MOMOUIBIO €CTECTBEHHOTO (PYCCKOTO HWIU
POJIHOTO) SI3bIKA U S3bIKa XUMHUH. DOPMYIHUPYIOT BBIBOBI TIO
pe3ynbTaTamM IPOBEJICHHOIO 3KCIEPUMEHTA

20

OO1as XxapakTepucTuKa
ynemMeuToB VI A -

Kom6unupoBan
HBII YPOK

JaroToOuryro  XapakTepUCTUKYy  aromMaM,  MPOCTBIM
BELIECTBAM U COEIMHEHUSIM XaJIbKOT€HOB B 3aBUCUMOCTH OT
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xanbkoreHoB. Cepa

ux noynoxxenus B [lepuoanueckoi cucreme. XapakTepus3yroT

CTpPOCHHE, AIOTPONHs, (UINUYECKUE ¢ XUMHUYECKHUE

CBOICTBA, MOJYYECHHUE U IPUMEHEHUE CEPBI. Y CTAHABIUBAIOT

IIPUYMHHO-CJICICTBEHHBIE CBA3M MEXIY CTPOCHHEM aToMa,

XUMHUYECKON CBS3bI0, TUIIOM KPHUCTAJUIMYECKOW PEIIETKH

cepbl, €€ pU3NUEeCKUMU U XUMUYECKUMHU CBOMCTBAMH.
BoinonHA0Tpacy€Thl 10 XUMUYECKUM (opMysiaM U YpaBHEHUSIM
peakuuii, IPOTEKAIINX C YYaCTUEM CEPBI.

21 CepoBO10pO U CYIb(UIBI KomOunupoBan | XapakTepu3yroT cocTaB, (PM3HUECKUE U XUMUYECKHE CBONCTBA,
HBIN YPOK MOJTY4CHHE ¥ TIPUMEHEHNE COCTMHEHUN CEePhI B CTETICHH
OKHCIICHUS -2 C UCTIOJIB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U
s3bIKa XUMUHU.Ha3pIBatOT COCTMHEHMS CEPhI B CTENICHU OKUCIICHUS
-2 o dopmyie u CocTaBstOT POPMYJIIBI IO UX HA3BAHUIO.
CocTaBist0TMOJIEKYISIpHbIE U MOHHBIE YPaBHEHUS PEaKIui,
XapaKTepHU3YIOIINE XMMUYECKIE CBOMCTBA COCTMHEHUI CEPhI B
CTETIEeHH OKUCIICHHUS -2.
OnuceIBalOTIPOLECCH OKHUCJICHUS-BOCCTAaHOBJICHHUS,
ONpENENAI0T  OKUCIUTENb W BOCCTAHOBHUTEIb U
COCTAaBIIAIOTAJICKTPOHHBIM OanaHCc B peakUHsX C y4yacTHEM
Cepbl B CTETNIEHU OKUCIICHUS -2.
VYCTaHaBIMBAIOT MPUYUHHO-CIEACTBEHHBIE CBS3H MEXIY
XUMHYECKON CBSI3bI0, THIIOM KPUCTAIMYECKON PEIETKU
COCMHEHUN cepbl, UX (UINYECKUMU H XUMHUYECKHUMHU
CBOWCTBAMU
22 Kucnopoansie coeaunenus cepsl | KomOuHupoBan 3anuceiBaloTGOPMYNIBI  OKCHUIOB CEPhbl, HA3bIBAIOT HX,
HBIN ypOK OTIHMCHIBAIOT CBOWCTBA Ha OCHOBE 3HAHUN O KHUCIOTHBIX

OKCHJIaX.

XapakTepu3yloTcocTaB,  (uznyeckue HM  XUMHYECKUE
CBOMCTBA CEPHOM  KHCJIOTBI  KaK  JJIEKTPOJIUTA  C
UCIOJIb30BAHUEM PYCCKOTO (POJHOrO) sI3bIKa M SI3bIKa
XUMHUH.COCTaBIIAIOT MOJIEKYJISPHBIE M MOHHBIE ypaBHEHUS
peaxkiuil, XapaKTEpU3YIOIUX XUMUUECKUE CBONCTBA CEPHON
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KucaoThl.Pacnio3Halor cynbgaT-uoHBI.
XapakTepu3yrTCBOMCTBA  KOHUEHTPUPOBAHHOM  CEPHOM
KHUCJIOTHl KaK OKHCJIUTENSI C HCIOJIb30BAHUEM PYCCKOTO
(pomHOTO) s3bIKA M SI3bIKA XUMHH.COCTABJISIOT YPaBHCHUS
OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUH  METOJIOM
AJIEKTPOHHOTO OaraHca.
BeimonHstor  pacy€Tel 1m0 XUMUYECKUM QopmynaMm U
YpaBHEHUSIM  pEaKIMi, TMPOTEKAIUX C  Y4aCTHEM
CEPHOMKHUCIIOTHI.

HabmrogaroT v ONuChIBAaIOTXUMUYECKHIN SKCTIEPUMEHT

23 I[Lp. Ne  3.«M3ydyenue Ypox — VYuyarcsioOpamaTecss ¢ J1abopaTopHBIM O00OpYJOBAaHUEM U
CBOWCTB CepHO MPAKTHKYM HarpeBaTelbHBIMH ~ MPUOOpPAaMH B COOTBETCTBUU  C
KHACJIOTED) nmpaBuUJiaMHd TEXHHMKH Oe3omacHocth. HabmomaroTcBoicTBa
JJIEKTPOJIUTOB u TTPOUCXOISIIIAX C HUMU
sBieHuil. HabmoatloT 1 ONMUCHIBAIOTPEAKIIUN C y4acTHEM
3JIEKTPOJIUTOB C MOMOUIBI0 €CTECTBEHHOTO (PYCCKOTO HIIU
POJIHOTO) fA3bIKA U S3bIKa XUMUU. DOPMYIUPYIOTBBHIBOIBI 1O
pe3yapTaTam MNPOBEACHHOIO SKCIIEPUMEHTA
24 OO6mras KomOunupoBan Haror  oOmyro  XapakTepUCTHUKY aToMaM, IPOCThIM
XapaKTepUCTHUKA HBIN ypOK BELIECTBAM M COCIMHEHUSM THUKTOT€HOB B 3aBUCHUMOCTH OT

XUMUYECKUX IJIEMEHTOB
VA rpynibl. A30T

ux nosoxxeHus B [lepuoanueckoit cucreme. XapakTepus3yroT
cTpoeHue, (Qu3uyeckue U  XUMHYECKHEe  CBOMCTBA,
MOJIyYeHUE U TPUMEHEHHE a30Ta C MCHOJIb30BAaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

HaspiBatorT coenuHeHus a3ota mo (Gopmyle W COCTaBISIOT
dbopMynbl MO WX Ha3BaHUIO.YCTAHABIMUBAIOT MNPUYUHHO-
CIEICTBEHHBIE CBSI3M MEXIY CTPOGHHEM aToMa H
MOJIEKYJIBI, BUJIOM  XHMHYECKOW  CBSI3U,  THUIIOM
KPUCTAJUTMYECKON PEemIETKH a30Ta U ero (U3MYECKUMHU U
XUMUYECKUMH CBOMCTBAMHU.

Bemonustor  pacy€Tel MO  XUMHUYECKHM (opMynaM U
YpaBHEHUSIM PEAKIIMi, MPOTEKAIOIINX C Y4aCTHEM a30Ta
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25

AMMHUaxK. Comu
aAMMOHUS

Ypok ycBoeHus
HOBBIX 3HAHUN

CocraBisioT bopmyIbl o ux
Ha3BaHUSAM. 3aMMCHIBAIOTMOJICKYIISIPHBIC u WOHHBIC
YpaBHEHUSI pEeaKIUi, XapaKTepU3YyIIIHEe XUMHYECKUE
CBOWCTBa amMmuaka © cojed aMMOHUA. COCTaBIISIIOT
YpPaBHEHUSI OKUCIUTEIIBHO- BOCCTAHOBUTEIBHBIX PEAKIINHI C
y4acTHEeM aMMHaKa C MOMOIIBIO AIEKTPOHHOTO OayiaHca.
VYcraHaBnuMBaOT NPUYUHHO-CIICICTBEHHBIE CBSI3HM  MEXIY
BHJIaMH XHUMHUYECKUX CBS3€H, THUIAMH KPHUCTAIUTMYECKUX
peméToK aMMHuaKa M cojied aMMOHMSI U UX (PU3HUECKUMU U
XUMHAYECKUMH  cBoucTBamu.lIpoBoasaT, HaOmomawT U
OINHUCHIBAIOTXUMUYECKAM SKCIEPUMEHT IO PACHO3HABAHUIO
MOHOB aMMOHHUS C COOJIOJIEHHEM TIpaBUJI TEXHUKH
0€30MacHOCTH.

Bemonustor  pacu€rel Mo XuMU4eckuMm (opMmynaMm U
YPaBHEHUSIM PEAKIIMii, MPOTEKAOIINX C YJaCTUEM aMMHAKa

26

[L.p.Ne 4 «Ilonyyenue
aMMUaKa U U3y4yeHHe ero
CBOMCTB»

Ypok -
MPAKTUKYM

[Tonyuator, cobuparoTHupacno3HalT ammuak.PaboTtator ¢
1abopaTopHbBIM  000PYJOBaHMEM U  HarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBHMM C MpPaBWJIAMU TEXHUKH
O6esomacHoctu.HabnrogaloT M ONMUCHIBAIOTXUMUYECKUIN
SKCIIEPUMEHT C IOMOIIBI0 PYCcCKOro (pPOAHOro) si3blKa U
sa3plka XUMUU. DOPMYITUPYIOT BBIBOJBI MO pe3ylbTaTam
MPOBEJICHHOrO 3KcnepuMenTa. COTpyIHUYAIOT B Ipoliecce
yueOHOT0 B3aUMOJICHCTBUS MpU paboTe B Ipymmax

27

Kucnopoaconepsxamue
COeIMHEHHS a30Ta

Ypoxk -
UCCIIEIOBAHUE

3anuChIBAlOT PEAKLUU, XapaKTepU3yHOIIUe XUMHUYECKUE
CBOMCTBAa OKCHAOB  a30Ta.YCTAaHABIMBAIOT NPUYUHHO-
CIIEICTBEHHBIE CBS3M MEXKIY BHJIOM XUMHUYECKOW CBS3H,
TUIIOM KPUCTAJUINYECKOW PEIIETKH OKCHJIOB a30Ta U HX
bu3nveckuMu U XUMHUYECKUMU
cBolicTBaMu. XapaKTepU3yIOTCOCTaB, duznueckue "
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Kucnopoacoaepxkariue
COCIMHEHUS a30Ta

Kombunuposan
HBIN YPOK

XUMHYECKHUE CBOKMCTBA a30THOM KHMCJIOTHI KaK 3JIEKTPOJIUTA,
MIPUMEHEHUE C UCIIOIB30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA
U S3bIKA XUMUHU.

3anucpIBalOT  MOJICKYJISpHBIE W HOHHBIC  YPaBHCHHS
peaKuurii, XapaKTEPU3YIIIHE  XHUMHUYECKHME  CBOMCTBA
a30THOM KHCIIOTHI Kak anekTpoauTa.llpoBoasaT, HaOI01af0T
u OIHMCHIBAIOTXUMUYECKHI AKCTICPUMEHT,
XapakTepU3YIOIIUA  CBOWCTBA a30THOM  KHCIOTBHI  Kak
AJNIEKTPOJIUTA, C  COONIIOJIGHUMEM  TPaBUJl  TEXHUKH
0€30ITaCHOCTH.

XapakTepu3yrT a30THYIO KUCIOTY KaK OKUCITUTENb.
CocCTaBsiOT YpaBHEHHS OKHUCIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA, XapaKTEPHU3YIOIINX
XAMHYECKHE CBOMCTBA a30THOM KHUCJIOTHI KaK OKHUCIIMTEIIS, C
MOMOIIIBIO ATEKTPOHHOTO Oamanca.llpoBoasaT, HabIOMAIOT U
OTHUCHIBAIOTXUMUYECKUM IKCIIEPUMEHT, XapaKTEPU3 YOI
CBOMCTBA a30THOM KHMCJIOTHI KaK OKHUCIIHUTEI, C
COOJTIOICHUEM MPABIJI TEXHUKH 0€30MTaCHOCTH

29

®ocdop u ero coequHEHHS

Ypok -
MPAKTUKYM

XapakTepu3ylTCTPOCHHE, AIUIOTPONHI0, (U3NYecKue U
XHUMHYECKHE CBOMCTBA, MMOJIydCHHUE U MPUMEHeHue Gochopa
C HCIIOJIb30BAaHHEM PYCCKOTO (POJHOTO) sI3bIKA M S3bIKA
XUMUHU.

CaMOCTOSITEILHO OMUCHIBAIOT CBOMCTBa okcHua dochopa(V)
KaKk KHCJIOTHOTO OKCHAa M CBOicTBa opTodochopHOit
KHCJIOTHI.

[lpoBonsAT, HAOMIOJAOT H  ONKHCHIBAIOTXUMHUYCCKUHN
IKCHEPUMEHT ¢  COOJIIOJICHUEM  MpaBWII  TEXHUKHU
6e3onacHocTu.Pacno3HaroTdochar-uoHbl

30

OoOmas

XapaKTepUCTUKA
3JIEMEHTOB v A-
IPyINIbL. YTIEpO

Ypok
00001IeHUS U
cHCTeMaTH3aIu
U 3HAHUU

JaroToOuryto  XapakTepUCTHUKYy  aromMaM,  MPOCTBIM
BELIECTBAM M COEIMHEHUAM 31eMeHToB IV A- rpynmsl B
3aBUCUMOCTH OT UX nojoxenus B llepunoanueckoii cucreme.
XapakTepu3yloT CTPOEHHUE, AIOTPONHIO, (HU3UUECKHE U
XMMHWYECKHE CBOMCTBA, TIIOJIyY€HHE W NPUMEHEHUE
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amop(dHOTO Yyriieposa W €ro COPTOB C HCIOJIL30BAaHUEM
PYyCCKOTO (POAHOTO) SI3bIKA M SI3BIKA XUMUH.

CpaBHHMBAIOTCTPOEHHE U CBOMCTBA anMasa u rpaduTa.
OnKCchIBalOTOKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA YIriIepoaa

31

Kucnoponconepxamme
COEIMHEHUS yriiepojia

KonTtponsHo-
00001aroIMit
YPOK

XapakTepus3yloT COCTaB, (QHU3MUYECKHUE U XUMHUYECKHE
CBOICTBa, MOJIyYeHHE W MPUMEHEHHE OKCHJIOB yriepojia C
UCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) s3blKa U  sA3bIKa
XUMUU. Y CTAaHABIIUBAIOT PUYUHHO-CJIEACTBEHHBIE CBS3U
MEXTY BHUJIaMHU XUMHUYECKUX CBSI3EH, TUTIAMHA
KPUCTAJUTMUYECKUX  PEmIETOK  OKCHJIOB  yriaepojaa, Hux
GU3MYECKUMA W XUMHYECKHMMH CBOMCTBAMH, a TakKkKe
MIPUMEHEHUEM. Colmrogarot npaBuiIa TEXHUKH
0e30MacHOCTH pu WCTIOJTh30BaHUU MIEYHOTO
OTOIUJICHUS. XapaKTepU3yloT  CcOCTaB,  (U3WYECKUE U
XUMHYECKHE CBOMCTBA, TMOJy4YeHHE U  IpPUMEHEHUe
YrOJbHOW  KHUCTIOTBI W e cojed  (kapOoHATOB U
TUIPOKapOOHATOB) C MCIIOJIb30BAHUEM PYCCKOTO (POJHOTO)
A3bIKA U S3bIKA XUMUHU.

HNnnrocTpupyroT 3aBHCUMOCTb CBOMCTB COJICH YrOJbHOM
KUCIOTBI OT uXx cocTaBa.llpoBonar, HaOmogaloT
ONMCHIBAIOTXUMHUYECKUM JIKCHEPUMEHT C COOIOJCHHEM
MPaBWJI TEXHUKH 0€30MaCHOCTH.

Pacnosnaror  kapOoHAT-HOH.BBINONHSAIOT — pacyéThl IO
XUMHYECKUM  ¢opMylaM U ypaBHEHHUSM  peaklui,
MPOTEKAIOIIUX C YYACTHEM COEIUHEHUN yriiepoaa

32

[Lp. Ne 5. «ITomyuenue
YIJIEKUCIIOTO ra3a u
U3Y4YEHHUE €r0 CBOMCTB»

Ypok —
MPaKTUKyM

[Tonyyator, COOMPAIOTHPACHIO3HAIOT  YIJIEKUCIBIA  ras.
HabmogaloT ¥ ONHMCHIBAaIOTXUMHUYECKUN OJKCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJTHOTO) sI3bIKa M S3bIKA XUMUHU.
QopMyNIHpPYIOTBBIBOABI TI0 PE3yJbTaTaM IPOBEAECHHOTO
IKCIIEPUMEHTA.

CoTpyIHHUAIOT B Mpoliecce yieOHOro B3aMMOACHCTBHS IPU
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paboTte B rpymnmax

33

YreBonopoisl

Kombunuposan
HBIN YPOK

XapakTepu3ylT OCOOCHHOCTM COCTaBa M CBOMCTB
OpPraHUYEeCKUX COEIUHEHUU.Pa3nmuuaroT npenenbHble U
HeTpeAeNbHbIEe YIIeBOAOpOoAbl. Ha3piBaloT M 3ammchIBarOT
dbopmysbl (MOJIEKYJSIPHBIE U CTPYKTYPHBIE) BaKHEUIITUX
npecTaBUTENIe yriieBo10poA0B. IIpearaoT 3KCrepuMeHT
o pacro3HaBaHUIO CO€IMHEHUIHENPEIETHHOTO
crpoenus. Habmoaror 3a X0JIOM XUMHUYECKOTO
AKCIIEPUMEHTA, OMHUCHIBATH €T0 U JIENaTh BHIBOIBI HA OCHOBE
HaOmoneHnil. DOUKCUPYIOTPE3YIbTAThl AKCIIEPUMEHTA C
MTOMOIIIBIO PYCCKOTO (POJHOTO) SI3bIKA, a TAKXKE C TTIOMOIIBIO
XUMUYECKUX (OPMYIT ¥ ypaBHEHUM.

34

Kucnoponconepxaniue
OpraHuYeCcKHe
COE€IUHEHUS

KomOunnpoBan
HBIN YPOK

XapakTepus3yloT CIOUPTHL, KaK  KHUCIOPOJACOAEpKallne
opranuueckue coenuHeHus.Knaccuduuupyror coupTthl 1o
ATOMHOCTH.

HasbiBaror npezacraButesneil 0JHO- U TPEXaTOMHBIX CIIUPTOB
U 3aIIMCBIBAIOT U3 (OPMYJIBL.

XapakTepus3yloT KHUCJIOTHL, KakK KHCIOpPOACOAepKallne
OpraHUYecKHUe COeIMHEHUS.

HaszpiBarorT npencraBuTenell MpeaesibHbIX U HEMpeleIbHbIX
KapOOHOBBIX KUCJIOT U 3aMTUCBHIBAIOT U3 (POPMYIIBIL.

35

Kpemuuii u ero
COeIMHEHUS

KomOunmMpoBan
HBII YPOK

XapakTepu3yloTCTPOCHHE aTOMOB u KPHUCTAJLIOB,
buznyeckue HM XMMHYCCKHE CBOMCTBa, IIOJIyuCHHE H
NPUMEHEHHE KpPEMHHS C UCIOJIb30BAHHEM PYCCKOTO
(pOIHOTO) SI3bIKA U SI3bIKA XHMUH.

YcTaHaBNMMBAIOT NPUYUHHO-CIEACTBEHHBIE CBSI3M MEXIY
CTPOCHHEM aToOMa, BHUIOM XHMHYECKOH CBS3HU, THIIOM
KPUCTAJUTMYECKON PEHIETKU KPEeMHUs, ero (PU3HYecKUMU U
XUMUYECKUMH  CBOMCTBaMU.BBITTONMHAIOT — pacu€Thl IO
XUMHYECKUM  ¢opMyldaM U ypaBHEHUSM  peaKlui,
OPOTEKAMIUX C  yJacTHeM KpeMHHsl U €ro
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COCMHEHUN. XapakTEepU3yIOT  COCTaB, (PU3MUECKUE U
XUMUYECKHE CBOWCTBA, TIOJIyueHHE U  NIPUMECHEHHUE
COCAMHEHUN KPEMHHsI C HCIOJB30BAaHUEM PYCCKOTO
(pomHOTO) sI3bIKAa W s3bIKa XUMHUW.CPaBHUBAIOTAMOKCHIBI
yriaeponga U KpeMHUA. ONHUCHIBAIOTBAKHEUININE — THIIBI
MIPUPOHBIX COSAMHEHUN KPEMHHMS KaK OCHOBHOTO 3JIEMEHTA
autocdepsl. Pacno3HaroTCHIIMKAT-HOH

36 CunukaTHast Ypok ycBoeHus XapakTepu3yITCHIMKATHYIO TPOMBIIIICHHOCTD U €€
MPOMBIIIIICHHOCTh HOBBIX 3HAHUI OCHOBHYIO MIPOJIYKITHIO. Y CTAHABIMBAIOT AHAJIOTUN MEXKY
Pa3TUYHBIMU OTPACIISIMU CHJTMKATHOM TIPOMBIIIIIEHHOCTH
37 [TonyyennenemeramioB | Ypok ycBOEHUS OnuchIBarOTHAXO0K/IEHUE HEMETAUIOB B IIPUPO/IE.
HOBBIX 3HAHUH XapakTepu3yrT GPaKIHOHHYIO IEPETOHKY KHUIKOTO
BO3/lyXa KaK COBOKYITHOCTb (PM3UYECKHUX IPOLIECCOB.
ApPryMEeHTHUPYIOT OTHECEHHE aKTHBHBIX HEMETAJIIIOB K
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIHHBIM MpOIIECCaM
38 ITonyyeHneBaKHEHIITUX VYpok - XapaKTepu3yIOTXUMU3M, ChIPbE, anmaparypy, Hay4dHbIe
XMMHYECKUXCOETUHEHH M MPAKTUKYM MPUHLIMIIBI U IPOTYKIIMIO MPOU3BOJICTBA CEPHON KUCIOTHI.
CpaBHUBAIOT MPOU3BOJICTBO CEPHON KHCIIOTHI C
MIPOU3BOJICTBOM aMMHaKa
39 O6001IEeHrE TT0 TEME KomOunupoBan [TpoBOASIT OLIEHKY COOCTBEHHBIX TOCTHKEHHH B YCBOCHHH
«HeMeTamnsl 1 UX COEMHEHUSD HBIH ypOK TEMBI.
Koppektupytor cBOM 3HaHUA B  COOTBETCTBHUU C
IUIAHUPYEMBIM  pe3yiabTaToM.  [lody4aroTXUMHUYECKYIO
uH(popMauu u3 Pa3IMYHBIX
uctounukoB.[IpencrasisroTuHbOPMAIUIO o TeMe
«Hemerannel» B BUAE TaONUII, CXeM, OTIOPHOTO KOHCIIEKTa,
B TOM ynciie ¢ npumeHenueM cpeacts MKT
40 K.p. Ne2 1o Teme: Ypox - [IpumeHsIOT Ha MpaKTUKe paHee U3YYeHHBIN MaTepuai, paboTas 1mo
«HemeTtainsl u ux KOHTPOJIA rpynmnaM ¢ 3aJaHusiIMH Pa3HOTO YPOBHS CJIOYKHOCTH, BBITIOJIHSIOT
COCTMHEHUS 3HaAHUU KOHTPOJIbHYIO padoTy.

MetaJjuibl u ux coequuenus (17 4)
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41 [Toyo’xeHne MeTaJljIoB B
[lepuouueckoit cucreme,
CTPOCHHE aTOMOB U KPUCTAJLIOB

Ypok ycBoeHus
HOBBIX 3HAHUN

OOmpsicHSIOT dTO Takoe Merauibl.Pasmuuaior  (opmbl
CYILIECTBOBAHUS METAJUIOB: 3JIEMEHTHI U IIPOCTHIE BEIIECTBA.
XapakTepu3yrT XUMHUYECKHAE JJIEMEHTBI-METAUIBI [0 HX
nojoxxenuto B Ilepuonnueckoit cucreme /. . Menneneena.
IIpoTHO3UPYIOT CBOKCTBAa HE3HAKOMBIX METALIOB 11O
MOJIOKEHUIO B Ilepuojuyeckoil cHUCTEME XHUMHYECKHX
anemeHToB [[. 1. Menaeneesa.Y cTaHaBIMBaOT IIPUYUHHO-
CJIIEICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aroma, BHIOM
XUMHUYECKOM CBSI3U, THUIIOM KPHUCTAJUIMYECKOM PEIMIETKH
METAaJUIOB — MPOCTHIX BEIIECTB U X COETHHEHHUN

42 O01I1e XUMAYECKUE CBOMCTBA
METAIIIIOB

Kombunuposan
HBIN YPOK

OOBSACHSIOT UTO TaKOE PsiJl aKTUBHOCTH METAJIOB.
[TpuMeHSIOT ero ajs XapakTepUCTUKH XUMUYECKUX CBOMCTB
MPOCTHIX BEMIECTB-METAIOB.O000IIAI0T CHCTEMY
XUMHYECKHX CBOMCTB METAJUIOB KaK «BOCCTAHOBUTEILHEIE
cBOMCTBa».COCTaBIAIOT MOJIEKYJISIPHBIE YPaBHEHHUS
peaKLuii, XapaKTepU3yIOIMNX XUMHICCKIE CBOMCTBA
METaJUIOB B CBETE YUCHUS 00 OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX MTPOIIECCAX, a PEAKIIUU C yIaCTHEM
3JICKTPOJIUTOB, MIPEACTABIIATH TAKKE M B HOHHOM

Buie. HabnmrogaroT M ONMUCHIBAIOTPEAKIIMHI MEXKTY
BEILIECTBAMU C TIOMOII[BIO0 PYCCKOTO (POIHOTO) SI3bIKA U
si3b1Ka XUMHUHU. CaMOCTOSITEIIBHO ITPOBOJISAT OIBITHI,
MOJATBEPIKIAIOIINE XMMUYECKHIE CBOMCTBA METAJIJIOB C
COOJTIIOICHUEM TPABWJI TEXHUKH 0€3011aCHOCTH

43 OO01IasxapakTeprucTuKa
ICJIOYHBIXMETAJIIOB

Ypok ycBoeHus
HOBBIX 3HAHUH

44 OO0masixapakTepucTuKa
HIeTOYHBIXMETAIIJIOB

Kom6unupoBan
HBIN YPOK

OOBACHSIOT ATUMOJIOTHIO Ha3BaHUS TPYIIbI «IICIOYHBIC
MeTaJlIb. J[aroTo oIy 0 XapaKTePUCTUKY IO YHBIM
MeTaJllaM 10 UX mnoJioxkeHuto B [lepuonuueckoil cucreme
XuMHu4eckux 3neMeHToB /1. M. Menzaeneesa.
XapakTepu3yloTCTpoeHne, QU3NYECKUE U XUMUYECKUE
CBOMCTBA IIEJOYHBIX METAIIOB B CBETE  OOIIErO,
0COOCHHOTO U €IMHUYHOTO.

[Ipencka3piBarOT (QU3NYECKHE W XHMHUYECKHE CBOMCTBA
OKCHUJIOB U THUJPOKCHUIOB HICJIOYHBIX METAJUIOB Ha OCHOBE
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MX COCTaBa M CTPOEHHUS M MOATBEPKIATh MPOTHO3bI
YPaBHEHUSIMH  COOTBETCTBYWOIIMX  peakuuil.[IpoBoasr
pacuéTel MO XUMHYCCKUM GopMyJaM U ypaBHEHUSIM
peaKkuui, MPOTEKAIIMUX C YYaCTUEM ILIEJIIOYHBIX METAIIOB
Y UX COCUHECHUI

45 OO01asxapakTepucTUKa Ypok ycBoeHuUs XapakTepus3yloT CTpPO€HHE, (QU3NYECKHEe U XUMHUYECKUE
[IEJIOYHO3EMETBHBIX HOBBIX 3HAHUU CBOMCTBa MIENIOYHO-3€MEIHHBIX METAJIOB B CBETE OOIIEro,
METaJIOB ocobenHoro u enuHuuHOTO.lIpeackaspiBatoTGu3ndecKkue u
46 O6masxapakrepuctuka | KomOuHupoBaH XUMHUYECKHUE CBOMCTBAa OKCHUJIOB U THUIPOKCHIOB METAIJIOB
IEJIOYHO3EMETbHBIX HBIN YPOK IIA Tpynmel Ha OCHOBE HX COCTaBa W CTPOCHUS H
METaJIJIOB MOATBEPKIAI0T TTPOTHO3bI YPABHEHHUSIMHU COOTBETCTBYIOITUX
PEaKIIHi.
[IpoBomsT pacu€Tel 1O XUMHYECKHUM dopMynamM |
YpaBHEHUSIM  pEaKIUii, TMPOTEKAIIUX C  YY4aCTHEM
HIEJIOYHBIX METAJIJIOB U UX COCAMHEHUN
47 JKéctkocTh BOMIBI U Ypox ycBoeHHs OOBACHSIOT 4TO TaKoe (OKECTKOCTh
CHOCOOBI €€ YCTpaHEHUsS! | HOBBIX 3HAHHM BOJIbI». Pa3nnualoTBpeMeHHYI0 M TOCTOSIHHYIO JKE€CTKOCTh
BoAbl. [IpeanmararoTciocoObl  yCTpaHEHHUS  YKECTKOCTH
BogbLIIpoBoAsST, HAOMIOAAIOT W  OMUCHIBAIOTXUMUYECKUIN
SKCIIEPUMEHT, €  COOJIIOIGHUEM  MPaBUI  TEXHHUKHU
0€301acCHOCTH
48 I[Lp.Ne 6. «llonyuenne | KomOuHupoBaH [Tonyuyator, COOMPaIOTUPACIIO3HAIOT YTIJICKUCIIBIN
YKECTKOM BOJIBI U HBIN ypOK ra3.O6pamatorcss ¢ JgabopatopHbIM 00OpYIOBaHUEM U
crocoObl eé HarpeBaTelbHBIMU  MpPUOOpaMHM B COOTBETCTBUU  C
yCTpaHEHHUSI» mpaBWiIaMd — TeXHUKH  Oe3omacHoctu.HaOmomator  u
OTNMCHIBAIOTXUMHUYECKUH  IKCHEPUMEHT C  IMOMOUIBIO
PYCCKOTO (POAHOTO) SA3bIKA U sI3bIKa XUMHH. DOPMYTUPYIOT
BBIBO/IbI o pe3yapTaraMm MIPOBEACHHOTO
sKcriepuMenTa. CoTpyIHU4a0TB npoiiecce y4eOHOTO
B3aMMO/ICHCTBUS MpU pabOTe B TPyMIax
49 AJTFOMUHHI U €70 COETMHEHUS Ypox - XapakTepu3yloT aJlOMMHUI 10 €ro IMOJIOKEHUIO B
MPAKTUKYM Ilepuonnueckoit cucremMe XuUMHUECKHUX 3iemeHToB /J[. WM.

MCHI[CHCCB&.OHHCBIB&IOT CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IG n
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XUMUYECKAE CBOMCTBA QJIIOMUHHUA, NOATBEPXKAAs HX
COOTBETCTBYIOIIIMMH YPAaBHEHUSIMU PEAKLIUN.

OOBACHAIOT JBOMCTBEHHBIN XapaKTep XUMUYECKUX CBOICTB
OKCHJIa ¥ TUIPOKCUJA AIIFOMUHUS.

XapakTepu3yroTIIOJNOKEHNE Kene3a B [lepuognueckoi
cuctemMe xumudeckux osnementoB JI. WM. Menjeneena,
0COOEHHOCTH CTpoeHHsl aroma.ONUChIBAIOTHUZHUECKHE U
XUMUYECKHE  CBOWCTBA  Keje3a, TMOATBEpXKAas  UX
COOTBETCTBYIOIIUMH ypaBHEHUSIMHU peakiuid. OObsICHSIIOT
HaJU4HMe JBYX TEHETHYECKHX PSIOB COCIWHECHHH >Keie3a
Fe’+ n Fe* .YcraHaBnmBaoT 3aBHCHMOCTh obmacTeif
MIPUMEHEHHUS KeJie3a U €ro CIIaBOoB OT CBOMCTB.IIpoBoasT
pacuy€Tel TO XUMHUYECKUM (opmynaM U ypaBHCHHSIM
peaknuii, MPOTEKAIONMX C Yy4YacCTHEM JKelie3a U €ero
coenuHeHU. HaOmomaloT W ONMHCHIBAIOTPEAKIIUA  MEXKIY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA M
A3bIKa XUMUU

50 DKeneso Ypok ycBoeHHS
HOBBIX 3HAHUU
o1 CoeanHeHus Kenesza KomOunupoBan
HBIN YPOK
52 [T.p. No 7 «Pemenue Ypoxk-
BKCIIEPUMEHTAIbHBIX 33134 10 MPAKTUKYM

reme «MeTauibD»

DKCIMEPUMEHTAIBHO HCCIEAYIOTCBOMCTBA METAUIOB M HX
COCIMHEHHUH, peIIaTh SKCISPUMEHTAIBHBIC 3aaUM 110 TEME
«Metamney. PaboTaror ¢ 1abopaTopHbIM 000pyI0BaHUEM U
HarpeBaTeibHBIMA ~ MpHOOpaMH B COOTBETCTBHHM  C
nmpaBUJaMHd TEXHHMKH Oe3omacHocTh. HabmomaroTcBoicTBa
METAJJIOB M WX COCAMHCHUM W SBJICHUM, IMPOHMCXOIAIINX C
HUMH.OTIUCHIBAIOT XUMHWYECKHUM
SKCHEePUMEHT. DOpPMYIUPYIOTBBIBOALI 110  pe3ylbTaTam
MIPOBEICHHOr0 JKcnepuMeHTa. OmpenensioT (HCXOsd H3
yaeOHOMI 3a/1a4m) He00OXOIUMOCTb HUCIIOJIB30BAHUS
HaOJIFOICHHS WJIH SKCIIEPHUMEHTA

53 Koppo3us MeTainoB u crnocoobl
BaIllUTEL OT HEE

Ypok ycBoeHUs
HOBBLIX 3HAaHUN

OOBACHAIOT YTO Takoe KOppo3us.PasnmyaroT XUMHYECKyIO
U DJIEKTPOXMMHYECKYI0  Koppo3uu.  MmumocTpupyror
HOHATHUS KKOPPO3HSD», «XUMHUYECKas KOppO3us»,
«QIEKTPOXUMHYECKAs KOPPO3HsD) puMepamu.
XapakTepu3yroT COcOObI 3aIMThl METAJUIOB OT KOPPO3UHU
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o4 MeTaiibl B IPUPOJIE. Ypok ycBoeHus Knaccupumupyror  ¢opmMbl  NPHPOTHBIX  COCTUHEHUN
HOBBIX 3HAHUU METAJIJIOB.
XapakTepus3yloT oOume crnoco0bl MNOJy4eHHs] METalIoB:
55 [MonsiTMe 0 MeTaLTyprun Ypok- ceMuHap UPO-, TUAPO- U AIIEKTPOMETAJULYPIHH.
KoHKpeTn3upyroT 3T# crioco0bl IpuMeEpaMu U ypaBHEHUSIMHU
peaknuii ¢ COCTaBICHHEM DJIEKTPOHHOTO OanaHca.
OnuCHIBAaIOTIOMEHHBI TPOIECC M AJIEKTPOJIUTUIECKOE
MOJTyYeHUE METAJIIOB.
PaznuuaroTu€pHble U IIBETHBIC METAJIIBI, YYT'YHBI U CTAIH
56 O0001IeHNEe 3HAHUI IO TEME O6o6maromuii | O600IAIOT U CHCTEMATU3UPYIOT CBOM 3HAHUS IO TEME:
«Metamisn» YPOK «Metaine». [I[puMEHAIOT Ha IPAKTHKE paHEee NU3y4ECHHBIN
MaTepual, paboTas 1o TpymnaM ¢ 3aJaHAsSIMU Pa3HOTO YPOBHS
CJI0)KHOCTH
57 KontponbHas padoT 3 mo Teme | Ypok kKoHTpojs | [IpuMeHsIoT Ha MpakTHKe paHee N3y4eHHBIH MaTepuall, padoTas 1mo
«MeTanabny TpyIIaM € 3aJaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJIHSIOT
KOHTPOJIBHYIO PaboTy.
XuMus U OKpyKawmas cpeaa (2 1)
58 XuMuyeckas opranuzanus | KomOunupoBan | HHTerpupyrot cBeeHus o Gpusndeckoi reorpaduu B 3HaHUS O
MIaHEeThl 3eMJist HBIH ypOK XUMHYECKON OpraHu3alliy MIaHeThl. XapaKTepU3yoT
XUMHYECKUN COCTAaB re0JIOTUYECKUX 000I04YeK 3eMIIH.
PasznuyaroTMuHepasibl ¥ TOPHbIE TOPOIbI, B TOM YHCIE U PYIb
59 Oxpana Ypok — cemuHap XapakTepu3ylOTUCTOYHUKN ~ XUMHUYECKOTO  3arpsi3HEHUs

OKpY>KaloIen Cpeibl OT
XMMHUYECKOTO 3arpsi3HEHUS

OKpY>KaroIen cpeabl. OnMchIBatOTII00aIbHbIE
9KOJIOTUYECKHE TPOoOIEeMbl 4YeJIOBEYECTBA, CBS3aHHBIC C
XUMUYECKUM 3arpssHenueM. [Ipeiararornytu
MUHHMH3ALMU BO3/EHCTBUS XMMUYECKOIO 3arpsi3HEHUs Ha
OKpYyXarIyro cpeny.lIpuBogsarnpumepsl MexXIyHapOIHOTO
COTPY/IHUYECTBA B 00JIACTH OXPaHbl OKPYKAIOLIEH cpesibl OT
XMMHYECKOTO 3arpsi3HEHUs

(OID) (7 4)

O000menne 3HaHNH 10 XMMHH 32 KYPC OCHOBHOM IIKO0JIBI. IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHY
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60

BemiecTBa

O06o00maromuii
YpOK

[IpencraBnstorunpopmanuio no teme «llepuoanueckuit
3akoH u llepuonnueckas cucrema JI. M. MenneneeBa B
CBET€ TEOpUU CTPOCHHUS aromMa» B BHJAE TaOJHUIl, CXEM,
OTIOPHOTO KOHCTEKTa, B TOM YHCJIE C TPUMEHEHUEM CPEJICTB
UKT. Beimosastor TECTOBBIE 3aJIaHUS o
teme.llpencraBnsroruadopmammio mo  Teme  «Bwuabl
XUMUYECKUX CBSI3€d U THUIMBl KPUCTATMYECKUX PEHIETOK.
B3auMocBsI3b CTpOeHUST W CBOWMCTB BEIIECTB» B BHUIE
Ta0NHI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumMeHeHneM cpeacts MKT

61

XUMHUYECKUEPEAKIINN

O06o00maromumii
YpOK

[Ipencrasmsitor mHpopManmio mo teme «Kiaccudukarms
XUMHYECKUX PEAKIMH M0 pa3IMYHbIM Mpu3HakaM. CKOpOCTh
XUMUYECKUX peaKiui» B BUAEC TaONHI], CXeM, OTOPHOTO
KOHCIIEKTa, B TOM 4YHCJIE€ C TIPUMEHEHHEM CPEACTB
HUKT.Brimoaasror TECTOBLIE 3aJaHus o
teme. Xapaktepu3ytoTOBP, okucianTeab 1 BOCCTAHOBUTEb.

62

OcHOBBI
HEOpraHU4YECKOH
XUMHH

O06o00marommii
YPOK

63

OCHOBBI
HEOPraHUYECKOM
XUMUHN

O0o00marommii
YPOK

XapakTepus3yoT o0IIre, OCOOCHHBIC M HHIWBHIYyaJIbHBIC
CBOICTBAa KHUCJIOT, OCHOBAHUW, COJEH B CBETE TEOPUHU
AJIEKTPOJIUTHICCKON

JUCCOIUAIIAN. APTYMEHTHPYIOTBO3MOKHOCTh  MTPOTEKAHUS
XUMUYECKUX PEaKIUi B pacTBOpaxX JJIEKTPOIUTAX HCXOISA
u3 ycnoBuid. KnaccuuuupyroT HeopraHMYeCKHue BEIIeCTBa
o COCTaBy u cBoricTBaM. [ IpuBo I TIIPUMEPBI
NpeICTaBUTENed  KOHKPETHBIX  KJIacCOB W TPy
HEOPraHUYECKHUX BEIIECTB

64

[ToBTOpEeHME M 000OIIEHHE TTIO
reme. [ToAroToBka K
KOHTPOJILHON paboTe

KomOunMpoBan
HBII YPOK

BBINOIHAIOT TECTHI U YIPAXXHEHUs, PEIIaoT3aauu 1o
TEMe.

[TpoBOJAT OLIEHKY COOCTBEHHBIX JOCTHXXEHHUH B YCBOECHUU
TEMBI.

KoppekTupyroT cBou 3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM Pe3yJabTaTOM

65

KonTponbsHast pabotaNe4
«HTorosas 1o Kypcy OCHOBHOM

YPOK KOHTPOJIA

[IpuMeHSIOT Ha MpaKTUKE paHee U3yUYeHHBIN MaTepua, padoTas o
IpyNIaM € 3aJlaHUSIMU Pa3HOTO YPOBHS CII0KHOCTH, BBIIIOJIHAIOT




TOUKA !'pocm

IITKOJIBI KOHTPOJIBHYIO PaboTy.

66 IAHaTTN3 KOHTPOJIBHOM pabOTHI. KoppekTupyrot cBou 3HaHUS
[TonBenenue UTOroB roja.

67-68 PezepBHOE Bpemsi

KpuTeplm OLICHUBAHMS TOCTHKEHUI oﬁyqamumxcﬂ

OcHoBHas 3a/1a4a U KpUTEPUI OIIEHKU — OBJIAJICHHE CUCTEMOM yueOHBIX IEHCTBUHN C U3ydaeMbIM yYEOHBIM MaTEPHUAJIOM.

Cucrema OLIEHKH BKJIIOYAeT B ce0s BHYTPEHHIOK (OCYILIECTBISEMYIO CaMOW LIKOJION) M BHEIIHIO (OCYLIECTBIIsIeMasi BHEIIHUMHU 110 OTHOIIEHHUIO K
IIKOJIE CITY>)KOaMm).

J1J1 OIIEHKH MCTONb3yeTCsl NepcoHMUIIMpoBaHHas HHGOpMAIs 1 aHOHUMHas! (HenepcoHUUIMPOBAHHAS ).

[lepconnumpoBaHHO OIIEHKE MOJUIeKAT TOJIBKO METAIlpeIMETHBIE U MIPEIMETHBIE PE3YNIbTAThI U3 OJ0Ka « BBIMYCKHUK HAYUUTCS.

OrneHka JOCTIDKEHUN PeaTu3yeTcs «METOIOM CIIOKEHUS», TPU KOTOPOM (PUKCUPYETCS TOCTHKEHUE OTIOPHOTO YPOBHS U €T0 MPEBBIIICHHE.

JUis OlLIeHWBaHUS MCIOJB3YIOTCSA: CTaHIAPTU3UPOBAHHBIE MHCHMEHHBIE U YCTHBIE DPAOOTHI, MPOEKTHI, MPAaKTHYECKUe padoThl, JTabopaTopHbIE
paboTHI, TECTHI, 3a4€ThI, TBOPUYECKUE PAOOTHI, CAMOAHAIIN3, CAMOOIIEHKA, HAOIIOICHUS U TIP.

Tunbl 3a1aHUi, KOTOPbIE MCNOJIb3YIOTCS AJI OLEHKHU JOCTHKEHHUI:
1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSAEMbIX 3HAHUH, YMEHHUM, CIIOCOO0B JIEHCTBUIA: 0a30BBIN 1 MOBBIIICHHBIN YPOBEHb;
10 MCTIOJIb3YEMbIM CPEICTBAaM: 33/1aHus Ul MUCbMEHHOM UM YCTHOU Oece/lbl, MpakTHUeCKUe 3a/laHusl, JJabopaTopHbIe padoThI;
1o Gpopme NpoBeACHUS: U1 UHAUBUAYAIbHON WK TPYIIIOBOM paObOTHI.

HToroBas onieHKa CKJaJbIBaeTCs U3:
HAKOIUICHHBIX OIICHOK (XapaKTepU3yloT JUHAMHUKY 00pa30BaTeNbHbIX JOCTIKEHUN yUalluXcs);
OIICHKH 32 CTaHJIapTU3UPOBAHHBIE UTOTOBBIE Pa0OTHI (XapaKTePU3YIOT YPOBEHb IPUCBOCHUS CIIOCOOOB IEHCTBUIN)

BHyTpeHHlOlO CUCTEMY OLCHKH Ha CTYII€HH OCHOBHOIO 06[116[‘0 06p830B3HHH KJ'IaCCI/I(l)I/II_II/IpyeTCSI CJICAYIOIIUM O6p2130M u BKJIFO4YAcCT
MpOUECAYPHI:

HHAUBUAYAJIbHBIC PE3yjJbTaTbl yYalllUXCH - B C(pepe Pa3sBUTUA Y HUX KOMIICTCHTHOCTHBIX YMCHI/Iﬁ N HABBIKOB, BBIABJIAIOTCA B XOJ€ IICHXOJIOIO-
NneaarortueCKoro MOHUTOPUHTA;

NPEeAMETHDBIC PE3YyJabTaThbl - PE3YJIbTATHI, IIOJTYYEHHBIC B IIPOLECCE OUCHUBAHUA YUUTECIAMU HIKOJIBI Ha IMPEIMETHOM YPOBHE,

BHYTPHUIIKOJIbHBIC PE3YJAbTATHI - PE3YJIBTAThI, IIOJIYUCHHBIC B XO04€ aIMUHUCTPATUBHOI'O KOHTPOJIA, HUTOTOBOM aTTeCTalluU yqamuxcd
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( KOHTpOJIbHBIE PabOTHI, IPOMEKYTOUHBIE, HTOIOBbIE, TUATHOCTHYECKHUE);

BHELIKOJbHbIE Pe3yJbTaThl - PE3yJbTAaThl OJIMMITHA]I, KOHKYPCOB, COPEBHOBAHUH, KOH(pEPEHIIHIA U T.11.;
pe3yJbTaThl, [I0JIyYEHHBIE B X0JI¢ He3aBUCHMOM BHeIlIHell OLeHKH - Pe3yJIbTaThl oay4yeHHbIe B Xoae [A;
He()OpMaJIM30BaHHASA OLEHKA - TOPT(OIIHO.

Jliig onMcaHus JOCTHKEHUH 00y4aroluxcsl 11e1eCo00pa3HO YCTaHOBUTH CIIEAYIOIIUE MSITh YPOBHEH:

YpoBeHb JocTHkeHMe IVIAHUPYEMBIX Pe3yJbTATOB Ouenka (0TMeTKA)
basosslii JIEMOHCTPUPYET OCBOEHHE yUEOHBIX JIEHCTBUN C OMOPHOM CHCTEMOM 3HAHUN B paMKax | «yJOBJIETBOPHUTEIHHO) (v
YPOBEHb nuanazoHa (Kpyra) BbIACNTEHHBIX 3amad. OBnajeHue 0a30BBIM YPOBHEM SIBIISETCS | OTMETKA «3», OTMETKa
AOCTUKEHU I JOCTATOYHBIM IS TPOJOKEHUST 0OyYeHHs Ha ceyrollel cTyreHn oOpa3oBaHus, HO HE | «3aUTEHO»).

110 MPO(GMIHHOMY HalpaBJIECHUIO
IloBbIIeHHBIN | YCBOGHHE OINOPHOM CHCTEMBl 3HAaHUN Ha YpPOBHE OCO3HAaHHOTO TPOM3BOJIBHOTO | OLIEHKA «XOPOIIO» (0OTMETKa «4»);
YPOBEHb OBJIaJICHUS] Y4eOHBIMU JCUCTBHUSIMM, JOCTaTOUYHBI O Kpyroszop, MmupoTa (WiaH

M30MpaTeTbHOCTH) HWHTEpecoB. Takue oOydaromuecs MOTYT OBITb BOBJICYCHBI B

MIPOEKTHYIO AESITEIbHOCTD MO MPEeIMETy U COPUEHTUPOBAHBI Ha MPOIOJDKEHUE O0yUeHHUSI

B CTapIIMX KJIaccax Mo JaHHOMY NpoduIIio.
Boicokuii Bonee nomHoe (10 cpaBHEHUIO € MPEABIAYIINM) YCBOSHHE OMOPHOM CUCTEMbI 3HaHUHM Ha | OLIEHKA  «OTIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MPOM3BOJIBHOTO OBJIAJICHHS YICOHBIMH JICHCTBUSIMHU, JOCTATOUHBIN | «5»).

Kpyro3op, mmporta (Wid u30uUpaTeabHOCTH) HHTEpecoB. Takue oOydaromuecs MOTYT

ObITh BOBJICUEHBI B IMPOEKTHYIO AEATEIbHOCTH IO MPEIMETY M COPHUEHTHpPOBAHbI Ha

MIPOJIOJKEHHE 00yUeHHUs B CTApIIUX KJlaccax Mo JAaHHOMY Npoduilio.
IloHM:KeHHBI | OTCYTCTBUE CUCTEMAaTH4YECKON 0a30BOM MOJArOTOBKH, OOYYarOIIMMCS HE OCBOEHO JIaXKe U | «HEYIOBJICTBOPUTEILHOY
YPOBEHb MOJIOBUHBI  IUTAHUPYEMBIX  pE3yNbTaTOB, KOTOpblE  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

oOyuaronuxcs, UMEIOTCS 3HauYMTEeNbHbIE MPOOENbl B 3HAHUAX, JajibHeiiiee oOydyeHue

3arpyaHeHo. Ilpu sTom oOyyaromuiicss MOXKET BBIMONHITH OTICNbHBIE 3aJaHUs

MOBBIIIEHHOTO YypoBHA. JlanHas rpymnma oOydarommxcs (B CpeaHEM B XOJe OOy4YeHHs

cocrapmsomas okoso 10%) Tpebyer chneuuaabHOW TUATHOCTHKU 3aTPyAHEHUU B

oOyyeHuH, MpoOesoB B CHUCTEME 3HAHUM M OKa3aHMM LIE€JCHANpaBIEHHOM MOMOILU B

JOCTHXKEHHH 6a30BOT0 YPOBHS
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Huskmnii HaJIM4Yue TOJbKO OTAEIbHBIX (PparMeHTapHbIX 3HAHUKW IO NIpPEIMETY, JalbHEWIlee | OLEHKa «II0X0» (0TMEeTKa «1»)
YPOBEHb oOy4yeHHe MPaKTUYECKH HEBO3MOXKHO. TpelyeTcs crenuanbHas MOMOIIb HE TOJBKO IO
y4eOHOMY MpeAMeTy, HO U 10 (DOPMHPOBAHHWIO MOTHUBAIMU K OOYYCHHUIO, PA3BUTHUIO
MHTEpeca K U3y4aeMou mpeaMeTHON 001acTy, MOHMMAHMIO 3HAYMMOCTH HpeaMeTa s
KU3HU U JIp.

XapakTepucTuka nndpoBoil oueHKN (0TMETKHN)

«5» («OTIMYHO») — YPOBEHD BBITMOJHEHUS TPEOOBAHMI 3HAYNTEIHHO BBIIIE yIOBIETBOPUTEIILHOTO: OTCYTCTBHE OMMOOK KaK IO TEKYyIIEMY, TaK U
0 MpeAbIAyIeMy yueOHOMY MaTepHually; He 0oJiee OJTHOTO HEeJJ0UYeTa; JOTUYHOCTh U MOJTHOTA U3JI0KEHHUS.

«4» («X0po110») — YPOBEHb BBINOJHEHHUSI TPeOOBaHUI1 BBIIIE YIOBIECTBOPUTEIHLHOTO: MUCMHOIb30BAaHUE JOTOJHUTEILHOTO MaTepuaia, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOIMPOCA; CAMOCTOATEIbHOCTh CYXJIECHUN, OTpa)K€HHE CBOEro OTHOIICHHMA K IpeameTy obOcyxaeHus. Hamuume ommbok u
HEJOYETOB B KOJIMYECTBEHHOM BBIPAKEHUU MO OTACNBHBIM IMpEAMETaM OTPaXKaeTcsl B JIOKAJIBHBIX aKTaX O TEKyIled M HTOroBoi (pyOexHO)
aTTeCTaIluu OOyJarOIINXCS.

«3» («yHOBJIETBOPUTEJIbHO») — JOCTATOYHBIH MUHUMAJIbHBIM YpOBEHb BBINOJIHEHUS TPEeOOBaHWM, MPEIbABISEMBIX K KOHKPETHOIl paboTe,
OTJIeIbHbIC HAPYLICHUS JIOTUKU M3JI0KEHHS MaTepralia; HeMoJHOTa PacKpbITUs Bompoca. Hannuue omubok 1 HEI04eTOB MO OTJEIbHBIM IIPEeIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAKAETCS B JIOKAIBHBIX aKTaX O TEKYIEH U UTOrOBOM (pyOeKHOM) aTTecTalli 00yJaromuxcsl.

«2» («1m10X0») — YpPOBEHb BBIMIOJHEHUS TPeOOBAaHUN HIKE YAOBIETBOPUTEIBHOIO: HApyIIEHUE JIOTUKH;, HENOJHOTa, HEePaCKPBITOCTh
o0cyKJ1aeMoro BOIpoca, OTCYTCTBUE apryMEHTAIluu JIN0O0 OIMOOYHOCTh €€ OCHOBHBIX MMOJIOKeHUH. Hanuyre ommnbok U HEeI04eTOB MO OTICIbHBIM
peaIMeTaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAeTCs B JIOKAIBHBIX aKTax O TEKYIIEH 1 UTOTOBOM (pyOekHOI) 00 aTTecTanuu 00ydarouInuxcs.

KoHTposibHO-U3MepUTeIbHbIe MaTepuajbl MpeJHa3HAYCHbl JJIs TMPOBEPKH YPOBHS YCBOGHHUS Y4YeOHOrO Marepuana Ha OCHOBAaHUU
00pa30BaTeIbHOT0 MUHUMYMa COJEpKaHUs 00pa3oBaHUs U TpeOOBaHUIN K YPOBHIO MOATOTOBKH BBITYCKHHKOB IIKOJ. OHU COCTAaBJIEHBI HA OCHOBE
MHOTOJIETHE! TIeIarOTHYeCKON MIPAKTUKHU C YI€TOM Pa3IUYHBIX METOUYECKUX pa3paboToOK.

ITo BceM riaBam Kypca U MX pasfjeliaM Mpeaiaraetcs TeKyIuid U TeMaTHUeCKUi KOHTPOJIb 3HAHUN U YMEHUH B (opMe XUMHUYECKUX JUKTAHTOB U
TECTOB, CAMOCTOSITEIHBIX M KOHTPOJBHBIX paboT. 3aaHusi 000UX BapUAHTOB PabOT CXOJHBI MO COJACPIKAHUIO M XapaKTePy BBIMOTHAEMBIX YUeOHBIX
JIeCTBUM.

s opranuzanyu 3pPeKTHBHOI pabOTHl BCEro Kilacca ¢ Y4eTOM HHAWBUIYATbHBIX CIOCOOHOCTEH KaXKIOTO yJalerocs B psijae padboT, BXOISIINX
B MMOCOOMeE, MPEICTABICHBI 3a/IJaHUS PA3IUYHBIX YPOBHEH CI0KHOCTH.
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He3zaMeHMMBIM TOMOIIIHUKOM TIearora B KOHTPOJIC 3HAHWH SBJISIOTCS 3alaHusi B ¢opMme Tecta. MIX MOXHO HCIOJIb30BaTh Ha Pa3HBIX dTamax
y4eOHOTO TpoIecca:

* MIPU U3yYCHUH HOBOTO MaTepuaa,

* Ha 3Tare 3aKperuieHUs] H3y4eHHOTO MaTepuaia;

* Ha ypokax 0000I11a0111ero NOBTOPEHHUS;

* MPU TEKYIIEM H TEMAaTHICCKOM KOHTPOJIC 3HAHWIA, YMEHUN U HABBIKOB YUYaIIHXCS;

* MPU MOJATOTOBKE YUANTUXCS K SK3aMEHaM KaK B YCTHOM, Tak M B MUCbMEHHOH (hopme, ocobenHo B popme EI'D.

JUia KaXkJ10i TEMBI U €€ pa3/iesioB IPEI0KEHbI TECTOBbIE 331aHUs PA3HOTO YPOBHSI CJIOKHOCTH B JIByX BapuaHTaX, pacCuuTaHHble Ha 15—35 MuH
WJIM Ha TENBIN YpOK. )it BRICTaBJICHMS OI[EHKH TPEJIaracTcs NCIOJIb30BaTh CIICIYIONIYIO IPOICHTHYIO IKAJY:

35% BBIMTOJHEHHBIX 3aJaHUH — OIIEHKA «2»;

36—61 % — omeHKa «3»;

62—85% — oreHka «4»;

86—100% — omeHka «5».

B 3aBUCHUMOCTH OT pe3y/IbTaTOB BBITIOJIHEHHUS PA0OTHI YUUTEh MOXKET BHOCUTD B TIPEUIOKCHHYIO CHCTEMY OIICHHUBAHUS KOPPEKTHUBBI, TIOCKOJIBKY
OCHOBHas 11€J1b KOHTPOJIS B IAaHHOM CJTy4ae — HE COOCTBEHHO BBICTABJICHHE OLICHKH, a OTIPE/IEICHHE YPOBHS YCBOCHUS YHaIlUMUCS y4eOHOTO
Marepuasa ¥ HalpaBJICHUH NadbHerIeld paboThl HaJ TOBBIIICHUEM KauyeCTBA 3HAHUI

3amganne noxa mudpoit 1 onenuBaercs 3 Oamramu; o mudpoit 2 — 5 Gamnamu; nmox nudpon 3-8 Oammamu. 3amaHus, OTMEUEHHBIE *, — IS
WHJUBUAYAIbHOTO BBITIOJTHEHUS.

Ecnu He ykazaHO MHOE, KaXblil OTBET YacCTEH OLIEHUBAETCS:

» yacth A — 2 GauiaMu;

» yactu B — 4 Gannamu;

+ gactu C - 6 Gamamu.

OpHako He BCe ydaluecs IPUCTYMAT K 3agaHusM yacTd C U TeM 0ojiee BBIMONHSIOT MX MOJHOCTBbIO. YTOOBI MOBBICUTH MOJOKUTEIBHYIO
MOTHBAIUIO K BBITIOJHEHUIO 3a1aHuil yacTu C, yduTellb MOXKET OOBSBUTH O BBICTABICHUH TI0 pe3y/bTaTaM TeCTa ABYX OLICHOK: MEePBOM — 3a 4acTu A
u B, a BTopoii — 3a yactb C — ¢ UCHOJIB30BaHUEM MPOIICHTHOM IIKAJbl OLICHKU 3HAHUI.

Bormpock! ans Bcex BUAOB KOHTPOJIS 3HAHUN COCTaBIEHBI TAaKUM 00pa3oM, YTOOBI MEAAaror ¢ WX MOMOIIBIO MOT BBISIBUTH 3HAHUS y4aIIMXCS IO
BCEM Y3JIOBBIM BOIIPOCaM IJIaBbl M pa3zjefia Kak Ha 0a30BOM YypOBHE, I'Jieé HEOOXOJWMO TOJILKO BOCTIPOU3BEICHHE Y4eOHOro MaTepuaia, Tak M Ha
YCII0’KHEHHOM YPOBHE, TJIe TpeOyeTcsl yMEHUE aHAJIM3UPOBATh U CPABHUBATH JIaHHBIE, TPUMEHSISI TBOPUYECKUE CIIOCOOHOCTH.

Bce oOyuaromue BUbI KOHTPOJIS MPEANOIAraoT KOJJIEKTUBHYIO IeATEIbHOCTh yYalluxcs TM00 B mape, Tu00 B TPYIIE U CAMOIIPOBEPKY.

[Ipu moaroToBKke K KOHTPOJIBHBIM paboTaM HEOOXOAMMO OOpaTHUTh BHUMaHHE Ha 3aJaHUs YPOKOB 0000Imaroiiero noBTopeHus. B atom ciyuae
ydalnirecs B COOTBETCTBHU CO CBOMMHU CIIOCOOHOCTSIMH OTIPEACIISIOT AJs ceOs 3a1aHusl, KOTOPbIE MOTYT BBITIOJTHUTD.

PacuetHble 3a1aun pa3IMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH IMPEACTaBICHBI B MOCOOMH OJIOKaMU, a TakKe BKIIOYCHBI B Pa3HbIE BUABI KOHTPOJIS
3HAHWNA. YUUTEIh MOXKET MO0 JKEJIaHUI0 BKIIOYATh UX KaK JOTIOJHUTEIHHOE 33aJaHue B JTF0O0N BUI KOHTPOJISI WM TIpeIaraTh YUalluMcsl OTAETbHBIC
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CaMOCTOATCIBHBIC pa6OTI)I 10 PCHIICHHUIO HOI[O6HI>IX 3aaa4.

IIpoBenenne XUMHYECKOT0 TUKTAHTA
3amanus s 000MX BapHAHTOB KPATKO 3aMMCBHIBAIOTCS HA JIMIIEBOM CTOPOHE JOCKH WIIM Ha KOJOTPAHCHAPAHTE; OTBETHI HA BOIIPOCHI KEJIATEIHHO
HanucaTh Ha 00pPaTHOW CTOPOHE TOCKH HIIM TAaKXKe Ha KOJOTPaHCIApaHTE. Y UUTENb 3aUNTHIBACT COJEPKaHNE BOTIPOCA, YYAIIUECS 3aMUCHIBAIOT OTBET
B TETPAJIAX.
[To oxoOHYaHWM AMKTAHTA IMTPOBOUTCS CAaMOIIPOBEPKA:
+ OIIMOOK HET — OLIEHKA «5»;
« pomnyueHsl 1—2 ommoOku — «4»;
* JIOTYIIEHBI 3 OMIMOKH — «3».
B 3aBHCHMOCTH OT CTENEHH TIOTOTOBJICHHOCTH YYAIIMXCS YIUTEIIb MOYKET H3MEHUTh KPUTEPHUIl OTICHKH PadoT B TOJIB3Y YICHHUKA.
IIpoBenenune caMoCTOATEILHOM PadOThI
CamocTrodarenbHas paboTa mpeamnoJiaraeT JM00 napHyto, JIM60 rpynnoByro (Gopmy paboThl U JaeT BO3MOXHOCTb Jydllle 0TpaboTaTh U3ydaemble
BOIPOCHI MO KOHTPOJIEM YUHUTENS U B X0JI€ CAMOCTOSTENBHON AedaTeabHOCTH (7151 oOyyatoniei padoThl) TMOO0 JTydile MOATOTOBUTHCSA K KOHTPOJIbHOM
paboTe, KOTOPYIO MPEACTOUT BBIMOJIHATH Ha CISAYIONEM ypoke (st 006001maroniei paboTsl). 3aaHus BBITIOIHSIIOTCS B mMape (TPYIe), YTO MO3BOJISACT
SKOHOMHUTb BpeMs Ha OTBeT. OTAenbHbE 3a7aHus (MOA 3HAKOM *) ydyamuecs BBIIOJHSIOT CAMOCTOATENbHO. J[Mg KOHTposs ydamumcs
IIPEJOCTAaBIISIETCS] BO3MOXKHOCTh CBEPUThH CBOM OTBETHI C 3TAJIOHAMU, KOTOpbIE OyIyT AaHbl YUUTEJIEM 110 OKOHUYAHHH PAOOTHL.

OuneHkKa NpPakTHYeCKUX YMEHUH y4aluXxcs

Yuutenb 10KEH YUUTHIBATH:

- IPABWJIBHOCTH OIIPEAEIICHNUS LIeJIN OTbITA;

- CAMOCTOSATEIBHOCTh M0100pa 000pyI0BaHUs U 0OBEKTOB;

- MOCJIEIOBATENIbHOCTD B BBHIIIOJHEHUH PAaOOTHI MO 3aKJIaJIKE OTBITA;

- JIOTMYHOCTh ¥ TPAMOTHOCTbH B OMIMCAHUU HAOJIOJICHUI, B JOPMYIHPOBKE BHIBOJIA U3 OIIBITA.

Otmerka "'5" - IIPaBUJIBHO ONPEAEIIEHA LIENb OIbITA,

- CAaMOCTOSTENHHO, C HEOOX0AMMOH MOCIeI0BATEILHOCTHIO MPOBEACHBI OI00p 000pyI0BaHHS U 0OBEKTOB, a TakkKe paboTa
T10 3aKJIAJIKE OIbITA;

- HAy4YHO T'PAMOTHO, JIOTUYHO OTKCAHbl HAOMIOICHUSI U CPOPMYIUPOBAHBI BHIBOJIBI U3 OTIBITA.
Otmerka "'4" - IIPaBUJIbHO ONPEAEIIEHA LENb OIbITA;

- CaMOCTOSTENHHO MPOBeIeHa paboTa Mo Moa00py 000pyA0BaHUS, 0OBEKTOB;

TIPH 3aKJIaJIKe OMbITa AOMyCKaroTcs 1 -2 omuoKu;

- HAy4YHO TPAMOTHO, IOTUYHO OTNKCAHBI HAOMIOIEHUS U CPOPMYITUPOBAHBI BHIBOJIBI U3 OTIBITA;
- B OMMCAaHUM HAOIIOICHUH U3 OTbITa IOMYCKAIOTCS HEOOBIINE HETOYHOCTH

Otmerka "3" - IPABWJIBHO ONPEJIEICHA LENb OIbITA,;
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- o100p 0060pyIOBaHHS U OOBEKTOB, a TAKXKE PAOOTHI IO 3aKJIA/IKE OTIBITA IPOBEICHBI C ITOMOIIBIO YUUTEIIS;
- JIOMYCKAIOTCSI HETOYHOCTH M OINMOKY TPH 3aKJIAJIKE OTBITa, ONMCAHUN HAOIIOIeHNH, (JOPMYITUPOBAHNUHN BEIBOJIOB.

Otmetka "2" - HE ONIPEACIICHA CAMOCTOATENBHO LEJb OMbITA;
- He 0TOOpaHO HYXHOE 000PYAOBaHUE;
- JIOTTYCKAIOTCS CYIIECTBEHHBIE ONTMOKY MPH 3aKIaIKe  0(OPMIICHHH OTIBITA.

Ouenka ymennii [IpoBoasaT Hab/101eHUsA

Yuurtenb 10KEH YUUTHIBATH!

- IPaBUJIBHOCTh IPOBECHUS HAOIIOIEHUH IO 3aJIaHUIO;

- YMEHHUE BBIJICIATH CYIIECTBEHHbBIC TPU3HAKN Y HA0II0aeMoT0o 00beKTa (TIpoliecca),

- JIOTHYHOCTh U HAYYHYI0 TPaMOTHOCTh B 0(hOpMIICHHH pe3y/IbTATOB HaOII0ACHU U B BBIBOJIAX;
- IpoBe/ieHNe HAOIIOACHUSI 110 3aJaHHIO;

Otmerka "'5" - TIPABWJIHHO TI0 33JJaHUI0 YUUTEIISI TPOBEIACHO HAOIIOCHUE;
- BBIJICTICHBI CYIIECTBEHHBIE IPU3HAKK Y Habt01aeMoro o0bekTa (mporecca);
- JIOTUYHO, HAYYHO TPaMOTHO 0(OPMIICHBI PE3yabTaThl HAOIIOICHUH W BHIBO JIBI.

OtMmertka "4" - IPABWJIBHO TI0 33J]aHUI0 YUUTEIIS TPOBEACHO HAOIIOCHUE;
- TIPH BBIJICJICHUH CYIIIECTBEHHBIX MPU3HAKOB y Ha0II01aeMOro 00beKTa (TipoIiecca) Ha3BaHbl BTOPOCTETICHHBIC,
- JIOITyCKaeTCsl HEOPEKHOCTh B 0(hopMIiIeHIH HAOIOICHUH 1 BEIBOJIOB.

OtMmerka "3" - JIOITYCKAIOTCS HETOYHOCTH U 1-2 OIMMOKY B MPOBEACHUHN HAOIIOICHUM 110 3aJaHUI0 YUUTEIIS;
- TIPH BBIJICJICHUH CYIIICCTBEHHBIX NMPU3HAKOB y Ha0I10/]aeMOT0 00bEKTa (MpOoIIecca) BBIACIISIFOTCS JIUIIIh HEKOTOPBIE;
- nomyckarorcs omuoku (1-2) B oopmIIeHHH HAOIIOACHUI U BBIBOJIOB.

Otmerka "'2" - nomyckarorcs omuOku (3-4) B mpoBeieHUU HAOIIOACHUHN 10 33/1aHUI0 YUUTES;

- HeMpaBWJIHHO BBIACTISIOTCS MPU3HAKU HaOIr0gaeMoro oobekTa (mpoiecca);

- nomyckatorcs omuoku (3-4) B ohopmieHnn HabIt0IeHUH U BBIBOJOB. DPopMa aTTecTaly Mo OHMOJIOTUU MOKET ObITh
pa3IMYHON: YCTHBIN SK3aMeH Mo OuiieraM, 3aiiuTa pedeparta, TECTUPOBAHKE, 3alIUTA MPOEKTA.

®opmbI pecTaBIeHUs] 00pPa30BaTeIbHBIX Pe3yIbTATOB!
e Talenpb yCIIeBaeMOCTH IO MpeaMeTaM (C yKazaHHueM TpeOOBaHUMN, TPEIbSIBIAEMBIX K BBICTaBICHUIO OTMETOK);
® TEKCThl UTOTOBBIX JMArHOCTHYECKUX KOHTPOJIbHBIX pabOT, AMKTAHTOB U T.I. W aHAJIU3 WX BBINOJIHEHUs oOydarommumcs (MHGopmanus o0
JIEMEHTAaX U YPOBHSX NIPOBEPSAEMOTO 3HAHUS — 3HAHUSI, IOHUMAaHHUs, IPUMEHEHUs, CUCTEMATU3aLNHN);
® YCTHas OILIEHKA YCIIEHIHOCTH PE3yJIbTaToB, (HOPMYIMPOBKA MPUYUH HEyJlad M PEKOMEHJAIU MO yCTpaHEeHHIO MpoOesaoB B 0OOY4EHHOCTH 1O
IIpeIMEeTaM;
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e 1OopT}OIHO;
® PC3YJIbTAaThl IICHUXOJIOTO-ICAArOIMYCCKUX HCCHGHOB&HHﬁ, HIUIIOCTPUPYIOIIUX JWUHAMHUKY Pa3sBUTUA OTACIBbHBIX HWHTCIJICKTYAJIbHBIX U
JUYHOCTHBIX KayecTB oOyuaromierocs, YY /1.

KpurtepusiMmu oueHUBaHUS SBISIOTCS:
® COOTBETCTBHE JOCTUTHYTHIX NPEAMETHBIX, METAIPEIMETHBIX W JIMYHOCTHBIX PE3yJbTaTOB OOYYArOIIUXCS TpPEeOOBaHUSM K pe3yiabTaTaM
OCBOEHHS 00pa30BaTEIbLHOMN MTPOrpaMMbl OCHOBHOTO o01iero oopazosanus OI'OC;
e JMHAMHUKa pe3y/lbTaTOB MPEIMETHON 00ydeHHOCTH, (popmupoBanus YVY /1.
OreHKa JOCTH)KEHUS METapeIMETHBIX PE3Y/IbTaTOB MOKET. [IpoBoASTCS B X0/1€ pa3nuuHbIX mporeayp. OCHOBHOM MPOLeAypOil HTOTOBOM OIEHKH
JOCTHKEHHS] METANPEAMETHBIX PE3YyIbTaTOB SBISETCS 3aUUMA UMO208020 UHOUBUOYATILHO20 NPOEKMA
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