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Pabouast mporpamMma mo XMMUU MOCTPOCHA HA OCHOBE (PyHIaMEHTAJILHOTO SIJ[pa COAEpKaHUsl OCHOBHOTO 00111eTo 00pa-
30BaHUs, TPEOOBAHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oOpa3zoBaHus,
TpeOOBaHUII K CTPYKType OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 0OOmIero oOpa3oBaHUs, MPOMUCAHHBIX B
denepaibHOM TOCYJAPCTBEHHOM O00pa30BaTEIbHOM CTaHAApTe€ OCHOBHOTrO oOmiero oOpaszoBanus, a Takxke Konmenmuu
JTyXOBHO-HPABCTBEHHOT'O Pa3BUTHS U BOCIIUTAHUS TpakaHuHa Poccun.

[IpenonaBanue yueOHOro Kypca «XUMHUU» B OCHOBHOM IIIKOJIE OCYILIECTBISETCS B COOTBETCTBUU C OCHOBHBIMH

HOPMATUBHBIMU JIOKYMEHTAMU U UHCTPYKTUBHO METOJJUYECKUMHU MaTepUATIaMHU:

v" 3akon Poccuiickoii denepanun «O6 obpasosanuu B Poccuiickoit @eneparmm» ot 29.12.2012r. Ne273-D3;

v denepaibHBIl TOCYIAPCTBEHHBIM 00pa30BaTENbHbIA CTaHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMs, YTBEPKIECHHBIM
npukazoM MunHoOpHayku Poccuun ot 17.12.2010 Ne 1897 «O0 yTBepk/I€HUM U BBEACHUU B JCUCTBUE (PeaepaibHOTO
roCyapCTBEHHOTO 00pa30BaTEIBHOTO CTAaHJIAapTa OCHOBHOTO oO0ImIero obpazoBanus» (B pena. mpukaza MuHoOpHayKu
Poccun ot 29.12.2014 Nel1644)

v Xumus. Paboune nporpammer. IIpenmernas munust yaeouukos O. C. I'abpuensna, W. I'. Octpoymosa, C. A. Ciaakosa.
8—9 kiaccel: yuebHOe mocobue st 001meoopazoBaTenbHbix opranm3aiuii / O. C. I'abpuensH, C. A. CnaakoB — M.:

[IpocBemenue, 2019.



esu kypca:

. Dopmuposanue y y4amuxcs HEIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

. Pa3zeumue T103HABaTENbHBIX HMHTEPECOB, WHTEIUIEKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEW y4alluxcsl B
Mpoliecce M3YUYEHUsT XMMUYECKON HayKu M €€ BKJIaJa B COBPEMEHHBIN HAyYyHO - TEXHUYECKHUU mporpecc; GopMHpOBaHUE
BOKHEUIIUX JIOTHUECKUX Olepaluii MpIIICHUs (aHaJIu3, CUHTE3, 0000I1eHne, KOHKpETU3allus, CpaBHEHUE U Jp.) B MpoIecce
MO3HAHUS CUCTEMbl BaKHEUIINX MOHATHI, 3aKOHOB U TEOPHUI O COCTaBEe, CTPOCHHUH, CBOMCTBAX M MPUMEHEHUN XUMUYECKUX
BEILIECTB.

. Bocnumanue yO6exXnEHHOCTH B TOM, YTO NMPUMEHEHHUE IMOJIYYEHHBIX 3HAHUNW MU YMEHHMA MO XUMHH SIBISETCS
00bEKTUBHOM HEOOXOAMMOCTHIO JIJI 0€30MacHO padoThI C BEIIECTBAMU U MaTepuajiaMy B OBITY U Ha MPOU3BOJICTBE.

. Ilpoekmuposanue u peanuzayusa BbITYCKHUKAMH OCHOBHOW IIKOJIbI JIMYHOM 0OOpa30BATEIbHOM TPACKTOPHH:
BbIOOD Mpoduiist 0OyueHus B CTapiIei MIKOJIE WiIN MPOPECCUOHAIBHOIO 00pa30BaTENbHOTO YUPEKICHNUS.

° Osnaoenue Kiroueevbimu KomnemernuuAamu . y‘-Ie6HO'1'IO3HaBaT€JIBHBIMI/I, I/IH(i)OpMaHHOHHLIMI/I, OCHHOCTHO-
CMBICJIOBBIMH, KOMMYHHUKATUBHBIMHU.

JIst MOCTHKEHUS ITHX 1IEJIeH B Kypce XUMHUHU Ha CTYIIEHH OCHOBHOTO OOIIETo 00pa30BaHMsI PEIIAIOTCS CISAYIOIINE 3ada4u:

v (hOpMHUPYIOTCS 3HAHHS OCHOB XMMHUYECKONM HAYKH — OCHOBHBIX (DAKTOB, IMOHSTHH, XUMHUYECKMX 3aKOHOB M TEOPHH,
BBIPOKECHHBIX IMTOCPEACTBOM XHUMHUUYECKOTO S3BIKA;

v pasBuBaroTcs yMeHus HaOmogarh ¥ OOBACHAIOT XMMHUYECKUE SBJIEHHUS, IPOMCXOAAIIME B IPUPOJE, 1a00pPaTOPHBIX
YCIIOBUSIX, B OBITY M Ha MIPOU3BOICTBE;

v\ IpHOOPETAIOTCS CIIENHMANbHBIE YMEHUS W HaBBIKM [0 O€30MaCHOMY OOpAIEHHUI0 ¢ XUMHYECKUMH BELIECTBAMH,
MaTepuajlaMi H IPOIECCAMMU;

v (hopMHpyeTCs TYMaHUCTHYECKOE OTHOILIEHHE K XMMHUHM KaK IPOM3BOANUTEILHOM CUle OOLIECTBA, C MIOMOILLIO KOTOPOM
pelarTcs TJI00aabHbIe TPOOJEeMbl YEIOBEUECTRA;

v’ OCYILECTBISETCS MHTErPALIUS XUMUYECKOM KaPTUHBI MUPA B €IMHYIO HAYYHYIO KAPTUHY.



ConeprxaHue MporpaMmbl
Xumus 8 kiaacc
(68 yacoB, 2 yaca B He/1eJII0)

HavajibHble NOHATHS M 3aKOHbI XUMHH

Tena u BemecTBa. CBOIMCTBa BEHIECTB. DTAIOHHBIE (PU3NYECKHUE CBOMCTBA BelllecTB. MaTepuaibl U MaTepuaIoBeICHHE.
Ponb xumuu B sxu3HU COBpeMEeHHOT0 oO1iecTBa. OTHOIIEHHE OOIIECTBA K XUMUU: XeMODUIHs U XeMohoous.

Meronbl nzyuenus xumud. Habmonenue. DxcnepumenT. MonenupoBanue. Mojenu MarepuaibHble U 3HAKOBBIEC WITH
CHMBOJIbHBIE.

I'a3bl. XKugkoctu. TBEpapie BemecTBa. B3auMHabie nepexoabl MEXAY arperaTHbIMU COCTOSIHUSIMU BEILIECTBA: BO3TOHKA
(cyOnmuManus) u aecyOauManiusi, KOHJASHCAIMS U UCTIapeHue, KpUCTAIUIU3alMs U TIaBJICHUE.

®dusnyeckue sBICHUS. UHCThIE BEHIECTBA M CMECH. ['OMOreHHbIe W rereporeHHnie cmecu. CMecu ra3oo0pasHbie,
xugakue u TBEpAbIe. CrocoObl pasliefieHusi CMeced: NeperoHka, WiIM JUCTWUIALMS, OTCTauBaHue, (QUIbTPOBAHUE,
KpUCTaJUIM3aIusl Wik BblapuBanue. Xpomarorpadus. [Ipumenenue 3TuX crnoco0OB B J1aOOpaTOPHOM MpaKTHUKE, Ha
MIPOU3BOJICTBE U B OBITY.

XUMUYECKHE PIIEMEHTBI. ATOMBI U MOJIEKYJIbI. [IpocThie U CIIOXKHBIE BellecTBa. AJIOTPOIHS Ha MPUMEPE KUCIOPOa.
OCHOBHBIE MTOJI0KEHUS AaTOMHO - MOJIEKYJISIPHOTO yueHUs. oHbl. BenecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CHMBOJIBI) XWMHMUYECKUX dJiIeMeHTOB. HWHdopmaius, KOTOPYH HECYT 3HAaKU XUMHUYECKUX JJIEMEHTOB.
DTUMOJIOTUSI Ha3BaHUM HEKOTOPBIX XUMUUYECKUX dJieMeHTOB. I[lepuonuueckass Tabmuia xumudeckux syemeHToB JI. U.
MeHnpeneeBa: KOPOTKOMEPUOIHBIN U JJIMHHOTIEPUOIHBIN BapuaHThl. [leproasl u rpynmbl. ['aBHass v moOOYHAS MOATPYIIIIBI,
wii A- u b-rpynmel. OTHOCHTENBHAS ATOMHAs Macca.

Xumuueckue ¢Gopmyibl. Muamekcel u kodddunuentsl. OTHOCUTENbHAsT MOJIEKyJsipHass Macca. MaccoBas 10
XUMHUYECKOTO JIEMEHTAa B coeuHeHnu. b opmarius, KoTOpyro HECYT XUMUYECKUE (DOPMYJIBI.

BanentHocTts. CTpyKkTypHBIE (POpMYIIbl. XUMUYECKHUE 3JIEMEHTHI C MIOCTOSTHHOM M MEPEMEHHON BaJleHTHOCThIO. BBIBOJ
bopMysbl COeNMHEHMS] MO BaJeHTHOCTU. OmnpenereHre BaJIEHTHOCTH XMMUYECKOrO 3JIeMEeHTa Mo (opMylie BelIeCTBa.
CocraBieHue Ha3BaHUN COEIMHEHUMN, COCTOSIIMX U3 ABYX XMMHYECKHX IJIEMEHTOB, MO BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA



COCTaBa BELICCTB.

XuMUYeCKHUe peakuu. PeareHTsl 1 MpoayKThl peakuyu. [Ipu3Haky XMMUYECKUX peakIui. Y CJI0BUSA UX IPOTEKAHUS U
npekpaiieHus. Peakunu ropeHus. DK30TEPMUUECKUE U SHIOTEPMHUYECKUE PEAKIUU.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUUeCcKHe ypaBHeHHs. COCTaBIeHHE XUMUYECKUX ypaBHeHUM. MHpopmarus,
KOTOPYIO HECET XMMUYECKOE YPaBHEHHUE.

Knaccudukanus XuMU4YeCKUX peaklyid MO COCTaBy M YMCIY PEareHTOB M MPOAYKTOB. THIIBI XMMHYECKUX PEAKIUI.
Peakiuu coemHenus, pa3ioKeHus, 3aMeieHust 1 ooMeHa. Katanu3atopsl U KaTaaus.

JdemoHcTpanuu
» Koneknus MatepuaiioB U U3AEIUI U3 HUX.
« Mopaenu, ucnosib3yemble Ha ypoKkax (GU3UKU, OMOJIOTUN U Teorpaduu.
* OOBEMHBIC U MAPOCTEPIKHEBBIE MOJIEITH HEKOTOPBHIX XMMHUYECKUX BEIIECTB.
* Moaenu KpUCTaUIMYECKUX PEIIETOK.
« CoOupanue npubdopa il MoJIy4eHHUs ra3a U IpoBepKa €ro Ha FepMETUYHOCTbD.
» Bosronka cyxoro ibjaa, oja uiu HadTanuHa.
* ArperaTHbl€ COCTOSIHUSI BOJIBI.
* Pa3genenne 1ByX HECMEIIMBAKOIINUXCS KUAKOCTEN € MOMOILIBIO JIEIUTEIbHON BOPOHKHU.
» Jluctumnsarop u ero padora.
» VYcranoBka 115 GuiIbTpoBaHUs U €€ paboTa.
* YcraHoBKa JJis BeITApUBaAHUA U €€ paboTa.
» Paznenenue kpacsiero BemiecTna ¢gomactepa ¢ MOMOIIbI OyMaXHOM XpoMaTorpaduu.
* Moaenu amIoTPONHBIX MOAU(UKAIIUN yTIepoaa U CEPBI.
* Ilomyuyenune o30Ha.



» Tloprperst 1. 5. Bepuennyca u JI. . MeHnenecsa.

+ KopoTkonepnoaHslii U JIMHHONIEPUOAHBIN BapuaHThl llepuonnueckon cucremsl /. 1. Menneneesa

» KoHcTpyupoBaHue IapoCTEPKHEBBIX MOJEIEN MOJIEKYI.

* Amnnapat Kunmna.

» PaznoxeHnue GuxpomaTa aMMOHHUS.

» l'opeHue cepbl 1 MarHUEBOMU JICHTHI.

« Iloptpersr M. B. JlomonocoBa u A. JI. JIaBya3se.

*  OnbIThL, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACCHI BEIIECTB.

» T'openue ochopa, pacTBOpeHHE NPOAYKTA TOPEHUS B BOJIE U UCCIIEIOBAHKE MTOJIYYEHHOTO pacTBOPA JIAKMYCOM .

* BsaumonelcTBUE COJTHON KUCIOTEI C ITHKOM.

 Ilonyuenue runpokcuna meau(Il) u ero pasnoxeHue Npu HarpeBaHUU.
JlaGopaTopHbIe ONBbITHI

1. O3HaKkoMJIeHHE C KOJUIEKIINEH 1ab0opaTOpHON TTOCY/IBI.

2. IlpoBepka npubopa AJis MOTydYeHUs Ta30B HA TEPMETUYHOCTbD.

3. O3HaKOMJIEHHE C MUHEpalaMH, 00pa3yroIIMMHU TPAHUT.

4. IIpurotoBieHNE reTEPOr€HHON CMECH TTOPOIIKOB CEPBI U JKEJI€3a U UX PA3/CICHUE.
5.
6
7
8
9

B3aumopeiicTBuEe pacTBOPOB XJIOPUIOB U MOJIUIOB KaJlusl C paCTBOPOM HUTpaTa cepedpa.

. [lonyuenue ruapokcuna meau(ll) u ero B3aumoielicTBre ¢ CEpHOM KUCIOTOM.
. B3anmoperncTeue pactBopa CoAbl C KUCIOTOM.
. IIpoBepka 3aKoHa COXpaHEHUSI MACCHI BEIIECTB HAa MPUMEPE B3aUMOICHCTBUS METOYU U KUCTOTHI.

ITpoBepka 3ak0HA COXpAaHEHHSI MACChHI BEILIECTB HA TPUMEPE B3aUMOAEHCTBUS MIEN0UYN U conu xeinesa (111).

10. PaznoxeHue nepokcuaa BoJA0po/Ia ¢ MoMoIIbi0 okcuaa Mapranma (IV).

11. 3amenieHue xene30M MEAU B METHOM KYTIOPOCE.



IIpakTnyeckue padoTbl
13nakoMcTBO ¢ mabopaTopHbIM oOopynoBanueM. [IpaBuia TeXHMKM O€30MAaCHOCTH MpU padboTe B KAOMHETE XHUMHH.
Hekortopsie BubI padoT.
2.AHanu3 MOYBBI
Ba:kuHeiiue npeacTaBUTEIM HEOPranmyeckux Bemecrs. KojimyecTBeHHbIe OTHOLIEHUS B XUMHU

CocraB Bo3nyxa. [lonstue 06 00BEMHOM /10JIe KOMIIOHEHTA MPUPOTHOM ra30BOM cMecu — Bo3ayxa. Pacuér o0béma
KOMITOHEHTa Ta30BOM CMECH 1O €ro 0OBEMHOM J10J1€ 1 HA000POT.

Kucnopoa. O30mn. [Tonyuenue kucnopoaa. Codupanue 1 paclio3dHaBaHUE KUCIOPOJa. XMMHUUECKHE CBOMCTBA KUCIOpOa:
B3aUMOJICMCTBUE C METAJUIaMH, HEMETAJUIAMU U CIIOXKHBIMU BelecTBamu. [Ipumenenune kucinopoaa. Kpyrosopor kuciopoaa
B [IPUPO/JIE.

Oxcunpl. OOpazoBaHue Ha3BaHUN OKCUIOB 10 ux opmysnam. CoctaBieHue GopMys OKCHIOB M0 UX Ha3BAHUSM.
[IpencraBuTeny OKCUIOB: BOJIa U YIJIEKUCIIBIN a3, HEraméHas u3BecCTb.

Bonopona B npupone. duzndeckue u XUMUYECKUE CBOMCTBA BOAOPO/IA, €TO MOJYYEHUE U IPUMEHEHHUE.

Kucnotsl, ux cocras u knaccudukanusa. Uuaukaropsl. Tabnuia pactBopumoctu. CossiHasi M CepHast KUCIIOTHI,
UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHus. PactBopuMocTs conieil B Boze. IIpencraBurenu cosneid: Xaopua HaTpusi, KapOoHaAT
HaTpus, pocdaT KaabIUs.

[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Monb. MoisipHast macca. Kpatabie eTMHHIBI ©3MEPEHUS KOJTMYECTBA
BEILIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MAJUTUMOJISIPHAS. ¥ KWJIOMOJISIpHAs MacChl BEIIECTBA.

Pacuérthl ¢ UCMOIB30BaHUEM MOHATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHASI MACCa», «IIOCTOSTHHAsA ABOTAaIPOY.

3akoH ABoranipo. MonsipHbIit 006EM Ta3000pa3HbIX BemecTB. OTHOCHUTEIbHAS TIIOTHOCTh OJTHOTO Ta3a Mo IPYyTroMy.

KpatHbie eUuHUIBI U3MEPEHUS] — MUJITUMOJISIPHBIN M KUJIOMOJISIPHBIM 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacuéTel ¢ MCHOJIb30BAaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Maccay, «MOJISIPHBIH OOBbEM Tra3oBy,
«MOCTOSIHHAs ABOTaApO».

Pacuétbl ¢ UCNONB30BAHMEM MOHSITHUN «KOJWYECTBO BEHIECTBA», «MOJSIPHAS Macca», «MOJISIPHbIA OOBEM Ta30By,



«4uciio ABOraapo.
I'uapocdepa. KpyroBopor Boabl B mpupoge. dusmueckne M XUMUYECKHE CBOMCTBA BOJBI: B3aUMOJCHUCTBHUE C
OKCHJIaMH.
OcHoBaHusl, UX coctaB. PacTBOpUMOCTh OCHOBaHUW B BoA€E. MI3MEHEHHE OKpAaCKM MHAMKATOPOB B IIEIOYHOU Cpexe.
[IpencraBuTeny menovYeil: THAPOKCUIBI HATPHUS, KaJUs U KaJIbLUA.
PactBoputens u pactBopéHHOE BemiecTBO. PactBopbl. PactBopenue. ['mapatsl. MaccoBas nosisi pacTBOPEHHOTO
BellecTBa. Pacuérel, CBA3aHHBIE C UCIIOJIB30BAaHUEM ITOHATHS «MACcCOBas 10 PACTBOPEHHOTO BEIIECTBAY.
JleMoHCTpauun
* OmnpeneneHne coaepkKaHus KUCIOPOJIa B BO3AYXE.
+ [lomydenue kuCIOpPOAA PA3IOKEHUEM NIEPMAHTAHATA KA U IEPOKCHIA
BOJIOPO/JA.
» CoOupaHue METOJIOM BBITECHEHHS BO3/IyXa U BOJIBI.
« Pacno3HaBaHue KHCIOPOIA.
» T'opeHue maruus, xenesa, yris, cepsl U pochopa B KUCIOpOE.
» Komieknust okCHI0B.
» Ilomyyenue, coOupaHue 1 pacrio3HaBaHUE BOIOPOJA.
« BsaumogaeiictBrue Bogoposa ¢ okcugom meau(ll).
» Kosnekuus MUHEpAIbHBIX KUCIIOT.
* [IpaBuio pa3baBiieHHs cepoil KUCTOTHI.
» Komnekuus conen.
» Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJICH B BOJIC.
* Hekoropsle MeTaIbl, HEMETAJIBI U COCIMHEHUS KOJIMYECTBOM BELIECTBA B | MOJIb.
* Mogenb MOJSIpHOTO 00bEMa ra3000pa3HbIX BELIECTB.



JlaGopaTopHbIie ONBITHI
12. IlomyTHEHHE U3BECTKOBOM BOJBI IIPYU NPOITYCKAHUU YTIIEKUCIIOTO Tra3a.
13. IlosyuyeHne BOOOPOAA B3aUMOICCTBUEM IMHKA U COJISTHOM KUCIIOTHI.
14. Pacrnio3HaBaHu€ KHACJIOT UHINKATOPAMH.
15. H3MeHeHue OKpacKu MHIMKATOPOB B LICIIOYHOU CpELE.
16. O3HakomJIEHHE C NpenapaTaMH JTOMAIIHENH UM IIKOJbHOM anTEeYKu — pacTBOpaMHU MEPOKCHIa BOJOPOAa, CIIMPTOBOM
HACTOMKH MOJIa U HAIIATBIPHOTO CITAPTA.
IIpakTHyeckue padoTbl
3.ITonyuenue, coOnpaHue M pacro3HaBaHUE KUCIOPOA.
4 Ilonydyenue, coOMpaHue U pacrno3HaBaHUE BOJIOPO/IA.
5.IIpuroroBneHre pacTBOPOB COJICH C MX 3aJaHHONM MacCOBOM JI0JICH.

OcHOBHBI€ KJIACChl HEOPraHUYEeCKUX coequHeHuit O000IIeHNe CBeICHNI 00 OKCHIaX, UX KiIacCu(PpUKau, Ha3BaHUIX U
cBoiicTBax. CriocoObI MOTyUYCHUST OKCHJIOB.

OcHoBanusl, ux KiaccuduKkaius, Ha3BaHUs U CBOMCTBA. B3aumonaeilcTBHE ¢ KUCIOTaMU, KUCIOTHBIMH OKCHUIAMU U
cosiamMu. Pa3znoskeHne HepacTBOPUMBIX OCHOBaHUN. CrIoCcOObI OJTy4EHHS] OCHOBAHUM.

Kucnotel, ux knaccuukanuss u HazBaHusa. OOmMe XUMUYECKUE CBOMCTBA KHUCIOT. B3auMojelcTBHE KHUCIOT C
MeTaJIaMU. DJIEKTPOXUMUYECKUN Al HAMPSHKEHUN MeTauioB. B3auMoaeicTBre KUCIOT C OKCUIAMH METAJLIIOB.
B3auMoaencTBre KUCIOT C OCHOBaHMSIMHU-pEAKIUs HeWTpanuszanuu. B3anmopencTBue KUCIOT € coisMmu. llomydeHue
OCCKHCIIOPOJIHBIX M KHCIIOPOJICOASPKAIINX KUCIIOT.

Comu, ux knaccudukamnus 1 cBocTBa. B3auMoelicTBUe Coiei ¢ MeTasIaMu, OCOOEHHOCTH dTHUX PEAKIIHM.
B3anmopaelicTBue cojied ¢ COISIMU.

['eHeTnyeckue psapl METAUIA U HEMETaJUIa. [ eHeTHYecKas CBA3b MEXKIY KilacCaMd HEOPTaHMYECKUX BEILIECTB.



JlaGopaTopHbie ONBITHI

17. BzaumoaencTBue OKCH/Ia KalablUs C BOJOM.

18. IlomyTHEHNE N3BECTKOBOM BOBI.

19. Peakius HEUTpaIu3alyu.

20. [Tonyuenne ruapoxcuaa meau (1) u ero B3aumoaericTBre ¢ KUCIOTOM.
21. Paznoxenne ruapokcuaa meau (1) mpu HarpeBaHuu.
22. B3anMoIeCTBUE KHUCIIOT C METaJlJIaMH.

23. BzanMo1eicTBrE KUCIIOT C COJISIMU.

24. O3HaKOMJICHUE C KOJUICKIIUEH COJICH.

25. BzaumoeiictBue cynbbara meau(ll) c xxeneszom.

26. BzauMoieiicTBHE COJIEH C COISIMU.
27.'eneTnyeckas CBsI3b HAa MPUMEPE COCTUHEHUN MEIH.
IIpakTueckne padoTbI

1. PemeHune 3KkCriepUMEHTANBHBIX 33/1a4.

IHepuoauyeckuii 3axoH u Ilepuoanyeckasi cucreMa XMMHUYECKHX 3JIEMEHTOB
. A. MeHe/ieeBa U CTPOEHUE aTOMA

EcrecTBeHHbBIE cEMENCTBa XUMUUYECKUX 3JIEMEHTOB: IIEJIOUYHbIE U IIETOYHO3EMEIbHBIE METAJJIbI, TaJOT€Hbl, WHEPTHbHIC
(6maroponubie) ra3pl. AMGOTepHOCTh. AM(OTEpHBIE OKCHUIIBI M TUAPOKCHIBI. KOMIITIEKCHBIE COMH.
Otkpseitue . 1. MenaeneeBsim [leproandeckoro 3aKkoHa v co3aanue uM llepuoguyeckoit CHCTEMbI XUMHUECKHUX

QJICMCHTOB.

ATOMBI Kak (popMa CyIIeCTBOBAHMS XUMHUUYECKUX 31eMeHTOB. OCHOBHbBIE CBEJICHUS O CTPOEHUHU aTOMOB. JlokazaTenbcTBa
CJIOKHOCTHU CTpoeHUs aTroMoB. OnbIThl Pezepdopaa. [TnanerapHas Moaens cTpoeHus atoma.
CoctaB aTOMHBIX Si€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbBHAs aTOMHAs Macca. B3auMOCBSI3b NOHATUN «IIPOTOHY,

((HGP'ITpOH)), «OTHOCHUTCJIbHAsA aTOMHAaA Macca».



Mukpomup. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX YPOBHEW aTOMOB XuUMUYecKux 3jieMeHTOB Ne 1-20. Ilonsatme o
3aBEPLICHHOM JJIEKTPOHHOM YPOBHE.
N3oronsl. dusnueckuii cMbich cuMBOIHKH [lepuonnyeckoit cuctembl. CoBpemerHas popmynupoBka [leproaudeckoro
3aKoHa. MI3MeHeHUs CBOWMCTB 3JIEMEHTOB B IEPUOJIaX U TPYIINAX, KaK PYHKIUS CTPOCHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTuKa »>JIEMEHTa-MeTallla W dJEMEHTa-HEMETajula MO0 HUX MNoJiokeHuto B Ilepuonnueckont cucreme
xuMuueckux 3semeHToB /. 1. Menneneesa.
JdemoHcTpanumn
Paznuunbie popmbl TAOIUIl TEPUOTUYECKON CUCTEMBI.
* Mopnemupoanue nocrpoenus llepuonnueckon cucremst /. . Menneneena.

* Mopenu aTOMOB XUMHUYECKHUX JIEMEHTOB.
* Mopenu aToMOB 371eMeHTOB 1-3-r0 mepruoaoB
JlabopaTopHbIe ONBITHI.
28. Ilonyuenue aM(poTepHOTO TUAPOKCHIA U UCCIIETOBAHUE €TO CBOMCTB.

Xumnueckasi CBsi3b. OKHCJIUTEIbLHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

Nonnas xumudeckast cBsa3b. oHbI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HeMeTauioB. CXxeMbl 00pa30BaHuUsi HIOHHOM CBSI3U
JUTsl OMHAPHBIX coequHeHni. oHHBIE KpUCTAIITMYECKUE PEMIETKU U (PU3UYecKre CBOMCTBA BEIIECTB C TUM THUIIOM PEIIETOK.
[Tonsitue o popmMynbHON eAMHUIIE BEIICCTRA.

KoBasieHTHass xumudeckasi CBsi3b. JJEKTPOHHBIE U CTPYKTypHbIe (popmynbl. KoBanmeHnTHas HemomsipHas CBsi3b. CXeMbl
00pa3oBaHMsI KOBAJIEHTHOMW CBSI3U NJIi OMHAPHBIX COeMUHEHUN. MOJEKYISIpHbIE U aTOMHBIE KPUCTAIUIMYECKUE PEHIETKH, U
CBOMCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.

DIIEKTPOOTPULIATENILHOCTD. Psia anekTpooTpunarebHOCTH. KoBasieHTHAsA moJisipHas XuMuyeckas cBa3b. Jumnosb. Cxemsl
00pa30oBaHUsI KOBAJICHTHOM TOJISIPHOM CBSA3W i1 OMHAPHBIX COEIWHEHHU. MOJEKyIsIpHbIE U aTOMHbIC KPUCTAJUITMYECKUE
pPEETKH, CBOMCTBA BEIIECTB C ATUM THUIIOM PEIIETOK.



Meramnueckass XMMUYECKasl CBSI3b M METAJNIMYECKas KpUcTamIMdeckas pemérka. CBoiicTBa BELIECTB C 3TUM THUIIOM
pemérok. Equnas npupona XUMUYECKHUX CBSI3EH.

Crenenb okuciieHusa. CpaBHEHHE CTENEHW OKHUCIEHHMS W BaJeHTHOCTH. [IpaBuia pacu€ra crerneHed OKMCIEHHUS IO
dbopmynamM XUMHUYECKUX COSIUHEHUM.

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpeneseHue CTeneHed OKHCICHUS IS DJIEMEHTOB, 00pa3yromIuX
BEIIECTBA pa3HBIX KIaccoB. Peakium HOHHOTO OOMEHa W OKUCIUTEIHHO-BOCCTAHOBHUTENbHBIE peakuuu. OKUCIUTENb U
BOCCTAaHOBMUTENb, OKHCICHHE M BOCCTAaHOBIICHHE. COCTaBIEHME YPaBHEHUN OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
METOJIOM JJIEKTPOHHOTO OanaHca.

JlemoHCcTpanumn

* Buzeo ¢parmenTsl u cnaiiapl «oHHAsE XUMUYECKast CBA3bY.

+ KoJseknys BemecTs ¢ HOHHOM XUMHUYECKON CBSI3BIO.

* Mogeny HOHHBIX KPUCTAIIIMYECKUX PELIETOK.

* BuneodparmenTsl u ciaiasl «KoBajgeHTHAS XUMHYECKAs CBS3bY.

« Kotekuus BemecTs MOJIEKYIAPHOIO U aTOMHOI'O CTPOEHHS.

* Mogenu MONIEKYIAPHBIX U ATOMHBIX KPUCTAIIMYECKUX PEIIETOK.

» BugaeodparmenTsl u cnaiiasl «MeTannnyeckas XUMUYECKast CBSI3bY.

» Komnekuus «MeTansl U CIIIaBbh».

« BzauMmojeicTBHE ITUHKA C CEPOH, CONTHON KUCIOTOM, XmopuaoMm meau (11).

* l'opeHue mMaruus.

* B3anMojencTBre XJIOPHOU U CEPOBOAOPOTHON BOBI.

JlaGopaTopHbIie ONBITHI
29. M3roroneHne MOAETH, UIUTIOCTPUPYIOLIECH CBOMCTBA METAJUTMYECKOU CBSI3U



Coneprkanue nporpaMmmbl
Xumus 9 kiaace
(66 yacos, 2 yaca B He/I€JII0)
IToBTOpEeHue U 00001IeHNE CBeAeHUI 0 KYpCY 8 Kiacca
bunapusie coenunenus. Okcuabl coyieoOpaszyrolne U Hecoiaeoopasytoume. [ uapokcuapl: ocHOBaHUs, aM(pOTEPHEIE,

KHCJIOTHI. CpeleI/Ie, KHCJIBIC, OCHOBHBIC COJIH.

O0600uIeHne CBEICHUI 0 XUMUYECKUX peakiusax. Kinaccupukanus XuMHUUEeCKUX peaKIHil M0 pa3IuyHbIM OCHOBAHUSIM:

COCTaBY U YUCILY PEarupyronmx u 00pa3yromuxcs BeIEeCTB, TEMI0BOMY 3P (EKTy, HallpaBICHUIO, U3BMEHEHHIO CTENEHEN

OKHCIICHHSI SJIEMEHTOB, 00pa3yIOIINX Pearupyrolire BemecTBa, (haze, NCIOIb30BaHUI0 KaTaan3aTopa.

[TonsiTHE O CKOPOCTH XUMHUUYECKOU peakiuu. PakTOphl, BAUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIIHAN: TPUPOAA

pearupyronmx BeIecTB, X KOHIIEHTpalusl, TEMIIEpATypa, IUIOIIab COIPUKOCHOBEHUS, Hallnuue Katanu3aropa. Karanus.
JdemoHcTpanuu

O3HakOMIIEHHE C KOJUIEKLIUSMH METAJUIOB U HEMETAJIIOB.

O3HaKOMIIEHHE C KOJUIEKIUSIMH OKCHJIOB, KHCIIOT U COJIEH.

3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIIMU OT IPUPObI PEATUPYIOIINX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMU OT KOHLIEHTPALIMH PEATUPYIOIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIMHU OT TUIOLIAIN

COTIPUKOCHOBEHHUSI PEArUPYIOIIUX BEIIECTB («KHUIISIITUI CIION).

3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM pPEAKIIMKU OT TEMIIEPATYPhl PEAarMpyIOLIUX BEIIECTB.

JlaGopaTopHblie ONBITHI
1. B3auMojieiicTBMEe aMMHUaKka v XJIOpPOBOAOPOIA.

2. Peakuus HeWTpaM3aIuu.

3. HaGmtonenue TernoBoro s dexra peakiuy HedTpain3auu.
4. B3zaumojencTBrue cepHoil KUCIOThI ¢ okcuioM meau (11).

5. Paznoxenune nepokcuaa BoJopoaa ¢ MOMOIIBIO KaTajasbl KapTodesst (MOPKOBHU)



6. 3aBUCHMOCTb CKOPOCTH XUMMUYECKON PEAKIIMHU OT MPUPOIbI PEArMPYIOLIMX BEUIECTB HA MPUMEPE B3aUMOICHCTBUS
pacTBOPOB THOCYJb(aTa HATPHUS U XJI0pHIa Oapusi, THOCYIb(haTa HATPUS U COISTHONU KUCIIOTHI.

7. 3aBUCHMOCTbH CKOPOCTH XMMUYECKON pEAKIUU OT MPUPObI METAJIOB IPU UX B3aUMOJEHCTBUMU C COJITHOM KHCIOTOM.
8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKINH OT IMIPUPOIbI KHCIOT MIPU B3aUMOJECHCTBUU UX C KEJIE30M.

9. 3aBUCMMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPATYPHI.

10. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKOW PEAKIIUU OT KOHLIEHTPALIHH.

11. 3aBUCHMOCTH CKOPOCTH XUMHYECKOW pEAKIIMU OT IJIOIIAX COMPUKOCHOBEHHS PEArUPYIOIINX BEIIECTB.

12. 3aBUCHMOCTH CKOPOCTH XMMHYECKOUN pEaKIMU OT KaTaau3aTopa.

XuMunueckue P€aKIIMi B pacTBOpPax 3JEKTPOJIUTOB

[Tonatre 00 AIEKTPOJUTHUYECKON JHUCCOLNMAIMHU. OJIEKTPOJUTHI M HEIJICKTPOIUTHL. MeXaHu3M JUCCOIHAIINH
AIEKTPOJIMTOB C PA3IMYHBIM XapakTepoMm CBsa3W. CTemneHb SJIEKTPOJUTHYSCKOW mauccoranuu. CHIIBHBIE W clla0ble
BJICKTPOJIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPUU IIEKTPOIUTHYECKON Auccormanuu. Kiaccudukaiys HOHOB U UX CBOMCTBA. KHUCIIOTHI,
OCHOBAHMUSI M COJIU KaK dJIEKTPOJIUThI. X kinaccudukanms u auccormanus.

OO6nIue XMMUYECKHE CBOMCTBA KUCJIOT: U3MEHEHUE OKPACKH MHIAMKATOPOB, B3AUMOJICHCTBHUE ¢ METAJlJIaMU, OKCUAaMU
U THAPOKCUIAMU METAIIJIOB U COISIMU. MOJIEKYIISIpHBIC M HOHHBIC (TTOJTHBIC M COKpAIIEHHBIC) YPAaBHEHUS PEAKITUIA.
XUMHUUYECKHM CMBICH COKPAlIEHHBIX YPAaBHEHUW. Y CIOBHS NPOTEKAHUS PEAKUUMKU MEXAY JJIEKTPOJUTaMU A0 KOHUA. Psn
aKTUBHOCTH METAJJIOB.

OOmme XMMHYECKHE CBOMCTBA IEIO0YEH: B3aMMOJIEHCTBHE C KHMCIOTaMH, OKCHUIAMH HEMETAJIJIOB, coisamu. OOmue
XMMHUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3AMMOJICUCTBUE C KUCJIOTAMU, PA3JIOKEHUE MTPU HATPEBAHUH.

OO0mme XMMHUYECKUEe CBOWMCTBA CPEAHUX COJICH: B3aUMOJEHCTBHE C KHCJIOTaMH, IIEJI0YaMHU, COJSIMU M METaJJIAMH.
B3auMoeicTBre KUCIBIX COJIEN CO IIIEJIOYaMHU.

['uaponu3, kak 0OMEHHOE B3aMMOJCICTBHE COJiel ¢ BOJOW. [ MAPOIN3 COMU CUIBHOTO OCHOBAHUS U CA00N KUCIIOTHI.



['uaponu3 conu cnaboro ocHoBaHUs U cuiibHOM KucnoThl. lIkama pH.
CBolicTBa KHUCIIOT, OCHOBAHU, OKCHJIOB U COJIEH B CBETE TEOPHUH JIEKTPOJIUTHUECKON TUCCOLUMALNN U OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUH.
JdeMmoHcTpanuu.
* HcneiTanue BELIECTB U X PAaCTBOPOB HA 3JIEKTPONPOBOAHOCTD.
* 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPALUH.
» JIB>KeHUE OKpaIIEHHBIX HOHOB B 3JICKTPUUECKOM TIOJIE.
* OrmpeneneHne xapakTepa Cpeabl B pacTBOpax COJIEH.
JlabGopaTopHbIe ONbITHI.
13. lucconmanus ciaadblX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHOM KUCIOTHI.
14. IsMeHeHne OKpacKy HHAUKATOPOB B KUCIIOTHOM CpeJie.
15. Peaknust HeMTpanu3anuu pacTBOpa MENOYU PA3TUUYHBIMU KUCIOTaAMHU.
16. Tlonyuenue ruapokcuaa meau (11).u ero B3aumoeicTBrE ¢ pa3IMYHBIMU KHUCIOTaAMHU.
17. B3aumoieiicTBUE CHIIbHBIX KUCIOT ¢ okcuaoMm meau (11).
18-20. B3aumopeiicTBiEe KUCIOT C METaJJIaMHU.
21. KauecTBeHHasl peakiys Ha KapOOHAT-HOH.
22. [lony4yeHue CTyIHSI KDEMHHEBON KUCIIOTHI.
23. KauecTBeHHast peakilys Ha XJIOPHUJI - UK CYJIb(aT-nOHBI
24. I3MeHeHne OKpacKu MHAUKATOPOB B IIEJIOYHON Cpeie.
25. BzanmoieiicTBrE IEI0UEH C YIIIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATUOH aMMOHHS.
27. Ionyuenne rugpokcuna menu (1) u ero pasnoxenue.
28. B3zanmoeiicTBre kapOOHATOB C KUCTOTaMHU.
29. TTonyuyenue ruapokcumaa xkemnesa(lll).
30. BzaumogpeiictBue xene3a ¢ pactBopom cynbdara meau (11)



IIpakTH4yeckune padoTsl
1. CpolicTBa KUCJIOT, OCHOBAHH, OKCHJIOB U COJIEH B CBETE TEOPHUH BJIEKTPOJIUTUUECKON JUCCOUUALNN U
OKHCJIUTEJIBHO -BOCCTAHOBUTEIBHBIX PEAKLIUN

HemeTaunsbl 1 X coelMHEHUS

CrpoeHrne aTroMOB HEMETAUIOB M HMX IMojoxkeHue B llepuomnueckoit cucreme. PAn 3ieKTpOOTpULIATENBHOCTH.
Kpucrammueckue pemeéTkn HEMETAUIOB — IMPOCTHIX BEMIECTB. Ajuiorporus W €€ npuunHbl. (DHU3UYECKUE CBOMCTBA
HeMeTasuioB. O0IIre XUMUYECKHE CBOMCTBA HEMETAIIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE.

['anorensl, cTpo€HUE UX ATOMOB M MOJIEKYJ. PU3MYECKME U XMMHUYECKUE CBOMCTBA TAJIOTEHOB. 3aKOHOMEPHOCTH
VM3MEHEHUS CBOMCTB rajlOT€HOB B 3aBUCUMOCTH OT WX moJiokeHus B Ilepumoanueckont cucreme. HaxoxkneHue rajioreHoOB B
MPUPOJIE U UX MOTYYEHHE. 3HAYCHUE U IPUMEHEHNE TaJIOT€HOB.

["anoreHoBOIOPO/IBI U COOTBETCTBYIOIIME UM KHUCIOTHI: TUIABUKOBAsA, COJSHAs, OPOMOBOJOPOIHASI, NOIOBOIOPO IHAS.
["anmorennnpl. KauecTBeHHBIE peakiMy Ha rajloreHuI-UOoHbI. [IpuMeHeHne coeTMHEeHN TAIOTeHOB U MX OMOJIOTUYECKasi pOJib.

O6mast xapakrepuctuka 37meMeHToB VIA-rpynmnel. Cepa B mpupone u e€ moiaydeHue. AJIIOTpONHbIE MOAU(BUKAIIIH
CEphl U UX CBOMCTBA. XUMHUYECKHE CBOMCTBA CEPHI U €€ MPUMEHEHHUE.

CepoB0oIOpO/: CTPOEHUE MOJIEKYJIbI, (PU3UUECKHME U XUMUYECKUE CBOMCTBA, MOJyuYeHHUE U 3HaueHue. CepoBoaopoIHas
kucioTa. Cynbduasl 1 ux 3HaueHue. JIoMuHODOPBHI.

Oxcun cepsl (1V), cepructas kucnota, cynbhuThl. KauecTBeHHas peakiys Ha CyIb(QUT-HOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdatel. Kpucramnoruaparel. KauecTBenHas peakius Ha Cyib(aT-HOH.

CepHasi KHUCIIOTa - CWIBHBIA AJIEKTPOJUT. CBOMCTBAa pa30aBICHHOW CEPHOM KHCIOTHI, KaK THIIMYHOW KHCIIOTHI:
B3aMMOJICHCTBUE C METaJUIaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHAAMH, OCHOBAHUSAMHU U aM(POTEPHBIMH THUAPOKCHIIAMH,
cosiamu. KauecTBeHHast peakuus Ha CyJib(aT-HOH.

OOmast xapakTepucTukKa 31eMeHTOB VA-Tpynnbl. A30T, CTPOCHHE aToMa U MOJIEKYJbl. DU3HUECKUE U XUMHUYECKUE
CBOMCTBA U MPUMEHEHUE a30Ta. A30T B IPUPOJIE€ U €ro OMOJIOrHYecKast poJb.

AMMMaK, CTpOEHUE MOJICKYJIbI U (U3UYECKUE CBOWCTBA. AMMHAYHas BOJla, HAIIATHIPHBIA CIUPT, THAPAT aMMHUaKa.



JIOHOpHO -aKIENTOPHBI MEXaHW3M O00pa3oBaHWs KaTHOHa aMMOHUS. BoccraHoBuTenbHBIE cBOiicTBa amMmuaka. Comu
aMMOHHSI U X npuMeHeHue. KauecTBeHHas peakiysi Ha KaTHOH aMMOHMUSL.

Oxcuibl a30Ta: HECOIE0OPA3YIOIINE U KUCIOTHBIE. A30THCTAasi KUCIOTa U HUTPUTBL. A30THAs KUCIIOTA, €€ NOJIyYeHHUE U
couctBa. Hutparsl.

®dochop, crpoenue atoma u amiorpornus. Pochunsl. Pochun. Oxcun docdhopa(V) u oprodochopHas kucnora.
®docdatel. Dochopubie yanodpenus. MHCEKTUITUIBI.

OO6m1as xapakTepucTuka 31eMeHTOB [V A-rpynimbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, ITPOCTHIX BEIIECTB U COCAMHEHUMN
B 3aBUCHMOCTH OT MOJOXEHHUsI 3jieMeHTOB B llepuonuueckoil cucreme. Yriaepon. AJIOTPONHbIE MOAUMUKALIMM: ajiMa3s,
rpagut. AMOp(HBIA YIIIepoa U €ro copTa: ca)ka, aKTHBUPOBAHHBIA Yrojib. AjncopOuusa. XUMUYECKHUE CBOWCTBA yriepoja.
Kokcoxumuyeckoe Mpou3BOACTBO U ero npoaykius. Kapoumasr.

Oxcup yraepona(ll): ctpoenne Mosekyssl, moydeHrue u ero cBouictBa. Oxcun yriaepoaa(lV): cTpoeHre MOJIEKYJIbI,
MOJIYYeHHE U €ro CBOMCTBA. YrosbHas kuciora. Coyu yroibHOW KUCIOTHI: KapOOHATHI M TUAPOKApOOHaThl. TexHuyeckas u
MUILIEBAs COMA.

Heopranuyeckrne 1 OpraHM4eCKHe BELIECTBA. Y TJIEBOJOPObl. XUMUYECKOE CTPOCHHE OPraHMYECKHX BEIIECTB, KaK
MOPSIZAOK COSAMHEHUS aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.

Mertan, 5TaH, Kak TpeeibHbIE YIJIEBOAOPOALl. OTHJIEH W alleTUJEH, KaK HenpeaeiabHble (HEHACHIIICHHBIC)
yriaeBoaopoabl. 'openue yrieBoopoaoB. KauecTBeHHbIE peaKii Ha HEMPEAEIbHbIE COSTUHEHMUS.

DOTUTIOBBIA CIIUPT, €r0 MOJy4YeHUe, MPUMEHEHHEe U (u3uosornueckoe aeiictBue. TpEXaTOMHBIA CHUPT TIIMIICPUH.
KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CITUPTHI. Y KCYCHAs - IPEICTABUTEIb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, crpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoge. Cunmuuunasl u cunad. Oxcun kpemHus(1VY).
KpeMHueBas kucnora u €€ comu.

[Ipou3BoACTBO CTEKJIA U IIeMeHTa. [IpoIyKIIs CUITMKATHOM MPOMBIIIICHHOCTH: ONTHYECKOE BOJIOKHO, KepamuKa,
dapdop, dasHc.

OnTryeckoe BOJIOKHO.
Hemeramnel B mpupoge. @pakimoHHas MEPEeroOHKa KUAKOTO BO3IyXa KakK CIOCO0 MONydeHHUs KHCIOpoja, a3oTa,



aprona. [lomyuenue gochopa, kpemuus, xaopa, ioaa. DIEKTPOIN3 PACTBOPOB.
[lonyueHne CEpHOM KUCIOTBI: CHIPBE, XMMU3M, TEXHOJIOTHYECKAsA CXEMa, METOJI KUITALLETO CJIOS, IPUHLINIIBI
TEIJI000MEHA, MPOTUBOTOKA U HUPKYJsuun. Oneym. [Ipon3BoaCTBO aMMuaka: ChIpbE, XUMU3M, TEXHOJIOTMYECKAs CXeMa.
JdeMoHCcTpauu

e Koteknus HEMETAIIOB.

e Mogenu KpUCTALINYECKUX PEIIETOK HEMETAJUIOB: ATOMHBIE U MOJIEKYJISIPHBIE.

e ['opeHre HEMETAIJIOB - MPOCTHIX BELIECTB: cepbl, (pochopa, APEeBECHOTO YIIIsl.

e (OO0pa31pbl raJoreHoB - MPOCTHIX BELIECTB.

e DB3zaumozaencTBHE rajJoreHoB ¢ METaIAMHU.

e BrITecHeHHE XJ1opa OpOMOM WM H0/1a U3 PACTBOPOB UX COJIEH

e Kotekuys npupoaHbIX COEAUHEHNN XJI0PA.

e B3anMoaencTBUE CEpPhl C METAIIAMMU.

e ['openHue cepsl B KUCIOPOJE

o Komnekuus cyabOUAHBIX PY/I.

e KauecTBeHHas peakuus Ha Cyab(OUI-UOH

e (O0eclBeUrMBaHNE OKPALICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.

e BzaumopeicTBre KOHUEHTPUPOBAHHON CEPHOM KUCIOTHI C MEIBIO.

e OOyriaMBaHHWe OPraHUYECKUX BEUIECTB KOHLIEHTPUPOBAHHON CEPHOU KUCIOTOM.

e Jlnarpamma «CocTtaB BO31yXay.

e Buneodparmentsl u cnaitasl «IItuubu 6azape».

e [lonmyyenue, cobupanue 1 pacrio3HaBaHHE aMMHAaKa.

e PaznoxeHue OUxpomaTa aMMOHHUSI.

e B3sanmonaencTBue KOHUEHTPUPOBAHHON a30THOU KHUCIIOTHI C MEBIO.

e PasznoxeHue HUTpaATa Kajius U TOPEHUE IPEBECHOIO YroIbKa B HEM



OO0pasisl MPUPOIHBIX COeAMHEHUH docdopa.

["openue docdopa Ha BO3TyXe U B KUCIOPO/IE.

[Tomyuenue 6emoro dochopa 1 UCIIBITAHUE €TO CBOMCTB

Komnexnus «O06pa3iibl MPpUPOTHBIX COSAUHEHHUH YTIIepoaay

[Toptpet H. J. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEILIECTB UJIU T'a30B.
Y CTpoiCTBO MPOTUBOTA3A.

Mogenu MoJIeKy1 Me€TaHa, 3TaHa, STUIIEHA U alleTUJICHA.

B3aumopeiicTBue 3TriIeHa ¢ OpOMHOI BOJION M pacTBOPOM MEpMaHraHaTa Kajus.
OO0111e XuMUYECKHUE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBHI.

Komnexnus «O06pa3iibl MPUPOIHBIX COSTUHEHUN KPEMHHUS.

Kosmnekuus crekna, KEpaMUKH, IEMEHTA U U3AENUN U3 HUX.

KoJutekuus npoAyKIMU CUIIMKATHOW IIPOMBIIIUIEHHOCTH.

Buneodparments u cnaitnbl «II[pon3BoaCTBO CTEKIIA U IIEMEHTAY.

Komnexuus «IIpupoiHbie coeAMHEHNS] HEMETAIIIOBY.

BuneodparmenTs! u crnaiipl «@pakiinoOHHAs TIEPETOHKA KUIKOTO BO3IyXa»
BuneodparmenTs u cnaitabl «llomydenue Bogopoaa, KUCIOPO/Ia U TaIOTEHOB YJIEKTPOIIUTUYECKUM CTIOCOO0MY.
Mopenu annapaToB JUisl IPOU3BOACTBA CEPHON KUCIOTBHI.

Mopenp KAmsuero ciosl.

Mogenb KOJOHHBI CUHTE3a AMMHAKA.

BuneodparmenTs u cnaitabl «I[pon3BoicTBO CEPHON KUCIOTHD.
BuneodparmenTst u cnaitnbl «I[I[pon3BoacTBO aMMuakay.

Komneknus «CpIpb€ 17151 OTyYEHHSI CEPHOIM KUCTIOTBD.



JlaGopaTopHbie ONBITHI

31. Pacnio3HaBaHue TraJIOr€HU-MOHOB.

32. KayecTBeHHBIE peaKIii Ha CYyIb(haT-HOHBI.

33. KauecTBeHHas peakius Ha KATUOH aMMOHHSL.

34. XuMHuecKue CBOMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOIUTA.
35. KauectBennsie peakuuu Ha Gocdar-noH.

36. [losryuenne u CBOMCTBA yTOJIBbHON KUCIOTBHI.

37. KauecTBeHHas peakus Ha KapOOHAT-HOH.

38. [IpomyckaHue YyriaeKuCIoro ra3a yepes3 pacTBOp CHIIMKATA HATPHA.
IIpakTHyeckue padoTbl

2. I3yueHne CBOMCTB COJSTHOM KUCIOTHI.

3. 3yueHne CBOMCTB CEPHOW KUCIOTBHI.

4. IlosryyeHne aMMuaKka v U3y4eHHUE €ro CBOMCTB.

5. I[lonmy4yeHue yriaekuciaoro raza U U3y4eHUe ero CBOMCTB.

MeTaiibl 1 UX COeANHCHUA

[Tonoxxenne metamnoB B [lepuoanyeckon cucreMe xuMruieckux sseMeHToB . . MenaeneeBa, cTpoeHHE UX aTOMOB U
KpPUCTAJUIOB. MeTaumyeckass CBsi3b M METAJUIMYECKAs KpPUCTAUIMYECKas pemeTka. PU3ndecKue CBOMCTBA METAIIOB:
AJIEKTPO- M TETUIONPOBOIHOCTD, OTPAXKAOIIAS CIIOCOOHOCTD, INIACTUIHOCTE. CIIIaBbl YEPHBIC U IIBETHHIC.

Mertamiasl Kak BOCCTAHOBUTENU. DJIEKTPOXMMHYECKUNM pPAJl HaNpsHKeHW. B3auMopeicTBHe METauioB ¢ HEMETalulamu,
OKCUJaMH, KACIIOTAMH, COJISIMA. AJTFOMUHOTEPMHUSI.

CtpoeHre aTOMOB U MPOCTHIX BEHIECTB IIEJIOYHBIX METAUIOB. 3aBUCUMOCTh (DU3UYECKUX U XMMUYECKUX CBOMCTB IICJIOYHBIX
METAJUIOB OT 3apsloB saep HMX aroMoB. OKCHUIBI M THAPOKCHUIBI HIETOYHBIX METAJIOB, WX IOJYYECHHE, CBOWCTBA,
MIpUMEHEHNE. BaXHENIIINE CONMM MIETOYHBIX METAJIIIOB, UX 3HAYEHHE B KUBOM U HEKUBOM MPUPOJE U B )KU3HU YEITOBEKA.



CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IICJIOYHO3EMENIBHBIX METAUIOB. 3aBUCUMOCTh (DU3NUYECKUX U XUMUYECKUX CBOICTB
IIEJI0YHO3EMENBHBIX METANIOB OT 3apsiioB siAep uX atoMoB. OKCHUZIBI U THAPOKCHUIBI IIETIOYHO3EMENbHBIX METAJIOB, UX
MOJTyY€HHE, CBOMCTBA U MpUMEHEHUE. BaxkHeilime coiid mETOYHO - 3eMEJIbHBIX METAJIJIOB, UX 3HAYCHUE B MPUPOJE U KUZHU
yenoBeka. KapOoHaTel v ruipokapOOHATHI KAJbLIUS.
XKéctkocTh BOABI: BpeMeHHas U mnocTosiHHasg. CrnocoObl ycTpaHeHUsI BpeMEeHHOM KECTKOCTH. CrocoObl ycTpaHEHUs
nocTosHHOU kE€cTkocTH. MoHuThl. CoeAHEHUsT allIOMUHUS B MpUpojie. XUMUYECKUE CBOMCTBA amoMUHUS. OCOOEHHOCTH
OKCHJIa ¥ TUIPOKCHUIA AIFOMUHUS KaK aM(OTEPHBIX COeAMHEHUI. BaxxHenmue conu amoMuHus (XJopu, cyiabdar).
OcobenHocTu cTpoeHus aToMa xene3a. XKene3o B npupoje. Baxneiue pynbl skeneza. Oxkcuasl u ruapokcuanl sxeneza(ll) u
xenesa(lll). Comm xenesa(ll) u xenesa(lll). OOHapyxeHre MOHOB KaTUOHOB >KeJie3a B pacTBope. 3HAUEHUE COCTUHEHUM
xKeresa.
Koppo3sust xumuueckas 1 3JIeKTpOXUMHUYECcKasi. 3aluTa METaUIOB OT KOPPO3uU. MeTallibl B MpUpoJie: B CBOOOTHOM BHJIC U B
BUJIe coequHeHnil. [lonstue o meramnypruu. YépHas v BeTHast MmeTautyprus. [lupomeramnyprus, THAPOMETAILTYPrus,
anekTpoMetamutyprus. [lomennsiii nporecc. [lepepaboTka uyryHa B cTajib. DIEKTPOIU3 PACIIIIABOB.
JdemoHcTpanuu

« B3auMmopelicTBHE HATPUA C BOAOM.

« ['opeHue HaTpus, MarHus M >Kejie3a B KUCTIOPOJIE.

* B3auMmopelicTBHE CMECH TOPOIIKOB CEPHI U JKEJI€3a, [IMHKA U CEPHI.

* BzaumojeiicTBHe aJIOMUHUS C KMCIOTaMU, III€JI0YaMH U BOJIOM.

* BzaumoperncTBHE Kele3a U MEAU C XJIOPOM.

» BsaumogeiicTBue Meau C KOHIICHTPUPOBAHHOM CEPHOM KUCIOTON U a30THOM KUCIOTOH (pa30aBlIeHHON 1

KOHIICHTPUPOBAHHOM).

* Okpacka IJIaMeH! COCIMHEHUSIMH IIEJIOYHBIX METAJJIOB.

* Okpacka IJIaMeH! COeIMHEHUSIMH IIETIOYHO3EMENIbHBIX METAJIIOB .

e [ amenune U3BECTHU BOJOM.

* [TlomydeHue xKECTKOU BOABI B3aUMOJACHCTBUEM YIJIEKMCIIOTO ra3a € U3BECTKOBOM BOJOM.



* YcTpaHeHUE BPEMEHHOHN KECTKOCTH KUIISTYCHUEM U JOOABKOU COJIBI.
* YcTpaHeHUE MOCTOSHHOU KECTKOCTU JOOABKOW COBI.
* VIOHWTHI ¥ IPUHIINI UX ACUCTBUS (BUACOPparMeHT).
« Komnekuus npupoIHbIX COETUHEHUN aTlOMUHUS.
» Buneodparments! u cnaipl « OKCUA aTFOMUHUS U €70 MOJIU(DUKALIAN.
» [lonyuyenue aMmpoTepHOro rUPOKCHUIA ATFOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.
» Komnekuus « XMMUYECKUE NCTOYHUKH TOKa.
* Pe3ynbTarhl JIUTEIBHOTO 3KCIIEPUMEHTA M0 U3YYEHHUIO KOPPO3UHU CTAIBHBIX U3ICJINI B 3aBUCUMOCTH OT YCIIOBUU
ITPOLIECCOB.
* Boccranosnenne meau u3 okcuaa meau(ll) Bogopoom.
« BuaeodparmeHThl 1 ciaiapl (Tadbmuisl) «[IporM3BOICTBO YyTryHa H CTAIIN.
« BuaeodparmeHThl U ciaiapl (Tadbmuisl) «3aemus u3 4yryHa u CTaimy.
« BuaeodparmeHnTsl u ciaiapl (Tadbmuiisl) «[IporM3BOICTBO ATFOMHHUS.
JlaGopaTopHblie ONBITHI
39.B3aumoseiicTBue xene3a ¢ pactBopom cyibdara meau(ll).
40.11omydyeHne n3BECTKOBOM BOJIBI U OMBITHI C HEM.
41.Tlonyuenue ruapokcunos xxemneza(ll) u (111).
42.KauecTBEHHbIE peaKlIUK Ha KATHUOHBI JKeJe3a.
IpakTueckne padoTbl
6. I[lomydeHue KeCTKOM BOJIBI M CIIOCOOBI €€ yCTpaHEHUS.
7. PelieHune sKCIIepUMEHTAIIBHBIX 3aJ1a4 10 TeMe «MeTaiuiby.



XHMMHUS M OKpPY:KaOLIas cpeaa
Crpoenue 3eMiu: sApo, MaHTHS, 3eMHas Kopa, X XUMUYeCKui cocTaB. JIutocdepa u €€ XUMHUUECKHI COCTaB.
Mumnepansl. Pynbl. Ocagounsie nopoasl. [lonesnsie uckonaempie. XMMHUYECKH cOCTaB TUAPOcdepbl. XUMUYECKUN COCTaB
aTMoc(ephl.
VICTOYHMKN XUMUYECKOTO 3arpsi3HEHUs OKpYXarouiei cpeabl. [ 1obabHble 9KOI0rM4ecKre MpooIeMbl UEJI0BEUECTBA!
NapHUKOBBIN 3P PEKT, KUCIOTHBIE JOXKIU, O30HOBBIE JbIPbl. MEXTyHapOIHOE COTPYIHUYECTBO B 00JIACTH OXPaHBbI
OKPY’KaIOIEH Cpelibl OT XUMHUYECKOTO 3arpA3HEHHUS. «3eIEHAT XUMHUS.
JemoHcTpauumn
* BugeodparmenTsl u cnaiigpl «CTpoeHue 3eMiIu U €€ XUMUYECKHI COCTaBy.
+ Komieknunst MUHEpanoB U TOPHBIX MOPOJ.
«  Komreknus «Pyzbl METAIIIOBY.
* Bugaeodparments! u cnaiipl «I'o0aabHbIE 3KOJIOTHYECKUE TPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTopHbIie ONBITHI
43. I3yueHue rpaHuTa.

O0001mIeHNe 3HAHMH 110 XMMHUH 32 KYPC OCHOBHOM LIKOJIBI.
IHoaroroBka kK OCHOBHOMY IroCyapCTBEHHOMY IK3aMEHY
CtpoeHure aToMa B COOTBETCTBUH C MOJOKEHUEM XUMUUYECKOTO0 3nemeHTa B [leproanueckoit cucreme. CTpoeHue

BEII[ECTBA: XUMUYECKASI CBSI3b U KPUCTAIUTMYECKUE PEIIETKH. 3aBUCUMOCTh CBONCTB 00pa30BaHHBIX DJIEMEHTAMHM MPOCTHIX
BEIECTB (METaNIOB, HEMETAJIOB, OJIATOPOHBIX TA30B) OT MOJIOKEHHMS 3JIeMeHTOB B [lepunonnueckoit cucrteme. Tunonmorus
HEOPraHUYECKHUX BEUIECTB, AEJICHUE UX Ha KIIacChl U rpynnsl. [IpencraBureny.
[Ipu3HaKK U YCIIOBUS MPOTEKAHUS XUMUYECKUX peakinuil. TUIOIOTu XUMUYECKUX PEAKIIUNA 1O Pa3IUYHBIM OCHOBAHHUSIM.
Peakuiun nonnoro ooMeHa. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIUH.
XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XMMUYECKHUE CBOMCTBA COJIC00PA3yIONINX OKCUJIOB, THAPOKCUIOB
(ocHOBaHMIA, KUCTOT U aM(OTEPHBIX TUIPOKCUIOB), COJICH.



YueOHO-TeMAaTHUECKHI IJIaH

Ne HaumeHnoBanue pa3zaenos (TeM) KomnuecTtBo yacos B ToM gnciie Ha mpoBeneHue
0 MporpamMme [TpakTHyeckux padot KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 21 2 1
2 Baxkneitmume npeacTaBuTeIM HEOPraHUIECKUX BEIIECTB. 18 3 1
KosnuecTBeHHBIE OTHOIICHHS] B XUMUU
3 OcCHOBHBbIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [lepuonuueckuii 3akoH u Ilepwomuyeckas cucrema 8 1
XxuMH4YecKux 3yieMeHToB . . Menaeneesa u ctpoeHue
aToMa
5 Xumuyeckas CBSI3b. OKHUCIUTENHEHO - 11 0 1
BOCCTAaHOBUTEJIbHBIC PEAKIIHH
Htoro 68 6 5
9 knacc
1 [ToBTOpeHue u 0600IIEHUE CBECHUH IO KypCy 8 5 1
Kiacca. XUMHUYECKUE PEeaKIHH
2 | X¥UMHYeCKHEe Peakli B pacTBOPAx 10 1 1
3 Hewmeranisl 1 UX coenMHEHUsI 25 4 1
4 MerTaiisl ¥ UX COSTUHEHUS 17 2 1
5 | Xumus u okpyxaromas cpeja 2
6 O0600611eHre 3HaHU# IO XUMHH 32 KYpC OCHOBHOM 7 1
mkoJibl. [ToaroroBka k OCHOBHOMY rOCy1apCTBEHHOMY
sk3ameny (OI'D)
Htoro 66 7 5




IInanupyemMble pe3yJibTaThbl OCBOEHHS Y4eOHOI0 MpeIMeTa

[To 3aBepiIeHNIO Kypca XMMHUH HA 3TaHE OCHOBHOTO 00111er0 00pa30BaHUs BBIITYCKHUKH OCHOBHOM IIKOJIBI TOJIKHBI OBJIAJIETh CICAYIOUTUMHI
pe3ysbTataMu:

|. JTuunocmnuie pesynomamor:
1) ocosnanue coeii STHUYECKOI TPHHANIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIala POCCUICKON XMMUYECKO HayKM B MUPOBYIO XMMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLICHHS K O3HAHMIO XMMUM; FOTOBHOCTH M CIIOCOOHOCTH 00YHAKOIMXCS K CAMOPA3BUTHIO U
camM000pa30BaHUIO HA OCHOBE M3YYEHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MMOCTPOSHUE WHANBHYAIbHOM
00pa30BaTeNbHOIN TPAEKTOPUH;
3)  Popmuposanie 1enoCTHON €CTECTBEHHO-HAYYHON KApTHHBI MUPA, HEOTHEMJIEMOl YacThI0 KOTOPOI ABJIAETCS XMMUYECKas KapTHHA MUPa;
4) oslaoenue COBPCMCHHBIM SA3BIKOM, COOTBCTCTBYIOIIUM YPOBHIO pa3BUTUA HAYKHU U O6HI€CTBGHHOI\/JI IMIPAaKTUKH, B TOM YHCJIC 1 XUMHUYCCKUM;
5) oceoenue connanbHbIX HOPM, IPABHII IOBEICHHUS, PoNieii 1 GOPM COLMANBLHOM KU3HU B COLMYME, IPUPOJIE U YACTHOM KM3HH HA OCHOBE
9KOJIOTUIECKOM KYIBTYphI M 0€301aCHOTO 0OpaIieH sl ¢ BEIIECTBAMH U MaTepHAJIaAMU;
6) popmuposanue KOMMyHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMHM U B3POCIIBIME B IPOIIECCE 0OPa30BATENBHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIEI0BATENBCKOM, TBOPUECKOH U APYTrUX BUAOB JEATEIBHOCTH, CBI3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamo:
1) onpeodenenue neneii cobcTBEHHOTo 00yYeHH s, OCTAHOBKA M (POPMYJTMPOBAHHUE [T ce0sl HOBBIX 3a/1a4;
2) naanuposanue TyTel TOCTHKEHMS KENAEMOTO Pe3yJIbTaTa 00y4eHHs] XUMHUM KaK TEOPETHIECKOTO, TaK U SKCIIEPUMEHTAIIEHOTO XapaKTepa;
3) coommuecenue cBOMIX NeHCTBUI ¢ ITAHUPYEMBIMH PE3YJIbTATAMH, OCYUeCmETeHe KOHTPOJI CBOEH JeATebHOCTH B TIPOLIECCE JOCTHKEHHUS
pe3ysbTara, onpedenenue croco0oB AEHCTBHI P BBIIOMHEHHH JTa00OPATOPHBIX U MPAKTUYECKUX PaOOT B COOTBETCTBHY C MIPABMIIAMU TEXHUKH
0e30I1acHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOI HHPOPMAIIUH, IOTYIEHHE U aHAIIM3 €€, CO3aHie MH(OPMAIMOHHOTO IIPOLYKTA U €TO TPE3EHTAIINS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIBHBIX OTIEPAIIMIA: aHAIIM3a M CMHTE3a, CPABHEHHS U CHCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIlNH,
6bl6NeHIe IPUYMHHO-CIIECTBEHHBIX CBIA3EN U nocmpoenue JOTHIECKOT0 PACCYKACHUS U YMO3aKIIOUeHUs (MHIyKTHBHOTO, JEAYKTUBHOIO U 10
AHAJIOTUM) HA MaTePUAJIe ECTECTBEHHO-HAYYHOTO COAEPIKAHMS;



6) ymenue co3naroT, IPUMEHSATH U IIPEOOPA3OBBIBATH 3HAKH U CHMBOJIBI, MOJIEIH U CXEMBI JUIS PEIICHHs y4eOHBIX U O3HABATEIBHBIX 3a/1a4;
7) opmuposanue v pazeumue 3K0JIOTUYECKOrO MBIIUICHHS, YMEHHE IIPUMEHATE €r0 B II03HABATEILHOM, KOMMYHHKATHBHOM, COLMAILHOM
MPaKTHKE U MPOPECCUOHANBHON OpUEHTALINH;

8) cenepupoeanue wneii u onpeneneHue CpeCTB, HEOOXOUMBIX IS MX PEATU3ALMH.

H1. IIpeomemnvie pezynomameor:

BbeInyCKHUK Hay4uTCH:

®  XapaKkTepu30BaTh OCHOBHBIC METOJIbI TO3HAHUS: HAONIO/ICHHUE, U3MEPEHHUE, IKCIICPUMEHT;

® ONHCHIBATH CBOWCTBA TBEP/BIX, JKUAKHX, Ta3000pa3HBIX BEUIECTB, BBIJCISSA UX CYIIECTBEHHBIC IPU3HAKY;

® PacCKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHH SJIEMEHT»,  «IIPOCTOE BEILIECTBOY,
«CJI0KHOE BEIIECTBO», «BAJICHTHOCTBY, «XUMHUYECKas PEaKIHs», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHON TEOPUH;

® pa3IMYaTh XUMUYECKHE U (PU3HUECKHe SIBICHHUS,

® Ha3bIBaTh XMMHYECKHE HICMEHTHI,

® OMpeneNsITh COCTaB BELIECTB M0 UX (opMyliam;

® ONpEeIeNsITh BAJIGHTHOCTh aTOMa AJIEMEHTA B COSAMHEHUSIX;

®  ONpEIENITh TUIT XUMHUYECKUX PEaKIInii;

® Ha3bIBaTh MPHU3HAKU U YCJIOBUS MIPOTEKAHUS XMMHUUECKHUX PEaKIIHii;

®  BBIABIATH IPU3HAKH, CBUIECTEIHCTBYIONIUE O MTPOTEKAHUN XUMUUYECKOM peaKlliy MPU BHITIOJTHEHHUH XUMUYECKOTO OTIbITA;

®  COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

® COCTaBJIATH YPAaBHEHUSI XUMUYECKUX PEAKIIHIA;

e coOmonaTh npaBuiia 0e30MacHoi paboThI TP MPOBEIEHUH OIBITOB;

® TI0JIb30BaThCS JTAOOPATOPHBIM 00OPYAOBAaHUEM U TIOCY/IOM;

®  BBIUUCIIATH OTHOCHUTEIFHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacCChI BEIIECTB;

®  BBHIUUCIISATH MACCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTa M0 (hopMyJie COCTUHEHNUS;

®  BBIUUCIIATH KOJUYECTBO, 00BEM MIIM MacCy BelIecTBa MO KOJINYECTBY, 00bEMY, MAaCCE PEareHTOB UM NMPOJYKTOB PEaKINy;

®  XapakTepu3oBaTh (PU3HUECKHE U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJIOPOAA;



HOJIy4aTh, COOMPATh KMCIOPOA U BOJIOPO/I;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;

pacKpbIBaTh CMBICI 3aKOHA ABOrazipo;

PaCKpBIBATh CMBICI IOHATHH «TEII0BOH 3 (HEKT peakiuny, «MOJSPHBIA 00BeM»;

XapakTepu3oBaTh (pU3nyecKre 1 XUMUYECKHUE CBOMCTBA BOBI;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOP»;

BBIUHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEILLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB;

XapakTepu3oBaTh (pU3NUECKre U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEILECTB: OKCUAOB, KUCIOT, OCHOBAaHU,
coJIeit;

OINpeAEIATh IPUHAIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COEAUHEHMUI;

COCTABIIATH (POPMYJIBI HEOPTAHUIECKUX COSTMHEHUI N3yYSHHBIX KIIACCOB;

IIPOBOAMTD OIBITHI, NOATBEPKAAOIINE XUMUYECKHE CBOMCTBA U3YUYEHHBIX KIACCOB HEOPTAHNYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KUCIIOT U LIEJIOYEH 0 U3MEHEHHUIO OKPACKH WHINKATOpPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KJIacCaMU HEOPraHUYECKUX COEANHEHUN;

packpsbiBaTh cMbICi [lepuoandeckoro 3akona [I. 1. Menneneesa;

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTa, HOMEPOB IPYIIIBI U MEPHOJia B IEPUOANYECKON
cucteme /1. 1. MeHnzaeneena;

O0BSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOSHUS aTOMOB, CBOIMCTB 3JIEMEHTOB B Ipe/ieiaX MajblX EPUOJIOB U INIABHBIX MOATPYIII;
XapaKTepu30BaTh XUMUYECKHE 3JIEMEHTHI (0T BOJOPO/Ia 0 KaJbIUsi) HA OCHOBE UX IMOJIOKEHUS B Iieproaudeckoit cucreme J1. U.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJIAITh CXEMBI CTPOEHHUS aTOMOB IepBbIX 20 211eMeHTOB nepuoanueckoil cucreMsl /1. 1. Menneneesa;

pacKpbIBaTh CMBICI MOHATUIN: «(XUMHUYECKAsI CBSI3bY», QJIEKTPOOTPULIATEIBHOCTBY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUYECKHUX CBOIMCTB BEILIECTB OT THUIA KPUCTATUINYECKON PEIIETKH;

OTpeAeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300pakaTh CXEMbI CTPOCHHS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX pa3HBIMU BHJIAMH XUMHUYECKUX CBSI3EH;

PacCKpbIBaTb CMBICJI MMOHSITHH «UOH», KKATHOHY», «AHUOH», «QJICKTPOJIUTLI», KHCIJICKTPOJIIUTLD», «QJICKTPOJIUTHICCKAA AUCCOLIUALIUA,



«OKHCIIMTEIIb», «CTENEHb OKHCIICHUS», «BOCCTAHOBUTEIIb), OKUCIEHUE), «BOCCTAHOBIICHUE);

® OIpPEIENTh CTENIEHb OKUCIEHUS aTOMA 3JIEMEHTa B COEIMHEHUH;

® PACKPBIBATH CMBICI TEOPUHU IJIEKTPOJIUTUYECKON JUCCOLMALINY;

® COCTaBJIATh YPaBHEHUS SJEKTPOJIUTUYECKON JUCCOIUALMU KUCIIOT, LIEI0UYEH, COJIEH;

e OOBSCHATH CYHIHOCTb MPOIECCA DIEKTPOIUTHIECCKON TUCCOIMALIMHT U PEAKIUH HOHHOTO OOMEHa;

® COCTaBJIATH TOJIHBIC U COKpAIIEHHBIC MOHHBIC YPAaBHEHHSI PeaKkInii 0OMEHa;

® OmpeleNsTh BO3MOXHOCTh IPOTEKAHUS PEaKIIHii HOHHOTO 0OMEHa;

® [PUBOJUTH PEAKLIMH, OATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMUHBIX BEILIECTB;

® OIpeleNsITh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJIAITb YPaBHEHHUS OKHCIIUTEIBHO -BOCCTAHOBUTENIbHBIX PEAKIUN;

e Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKInH;

e Kiaccu(UUUpPOBaTh XUMHYECKUE PEAKIUH 110 Pa3InIHBIM IIPHU3HAKAM;

®  XapaKTepU30BaTh B3aWMOCBS3b MEXIY COCTaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB;

® TMPOBOJUTH OMBITHI IO MOJYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XMMHUECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;

® pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIBINA a3 1 aMMHAK;

®  XapaKTepu30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU METAIJIOB;

e Ha3bIBaTh OpraHHYECKHE BEIIeCTBa MO UX (hopMyIe: MeTaH, 3TaH, dTUIIEH, METaHOJI, 3TaHOJI, TTTUIEPUH, YKCYCHAs KUCIIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTeapUHOBAs KUCJIO0Ta, OJIEMHOBask KUCII0Ta, TIII0K034;

® OILICHUBATH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH Cpe/ibl HA OPraHU3M YEJIOBEKA;

® TpPaMOTHO 0OpaIaThcs C BEIIECTBAMU B ITOBCEHEBHOM KU3HU;

® OmpelesITh BO3MOXHOCTh IPOTEKAHUS PEAKINI HEKOTOPBIX MPEICTaBUTENeH OPraHUYECKUX BEIIECTB C KUCIOPOAOM, BOJIOPOAOM,
MeTaJlJIaMHi, OCHOBAHUSMH, TaJIOT€HAMHU.

BLIIIYCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

* gblOBU2AMb U npoeepAntb IKCNEPUMERMAJIbHO cUnonie3bl O XUMU4YeCKUx ceolcmeax eeulecnme Ha OCHoBse Ux cocmasa u Cmpoernus, ux
cnocobnocmu eCmynantb 6 XumMuvyecKkue peakyuu, o xapakmepe u npodykmax PA3TUYHbIX XUMUYECKUX peakuuﬁ;

® Xapakmepu3osamb eeujecmed no cocmasgy, Cmpoenuro u CGOﬁCm@GM, ycmanasiuearom npullUHHO'CﬂeaCmGBHHble CeA3U Meofcdy
OaHHbLIMU xapakmepucmukamu eeujecmaeda,



¢ cocmasiameb MOJEK)ISAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaméHHblM UOHHbIM YPAGHEHUAM,

¢ npocHO3UpoBambsv cnocobrHocme eeulecmeda npoAsIsinb OKUCJIiumenlbHble Uil 60CCNMARO6UMENIbHbLE ceotlicmea C yuemom cmenenell
OKUCJICHUA 2]1EMEHMO08, SXOO}IM/;MX 8 e2co cocmdas,

¢ cocmaesiisiime YpPAaeHEeHUs peakuuﬁ, coomeemcmeyroumux nocne008amenbHOCmu npeepau;eﬂuﬁ HeopeaHu4ecKux eewecme pasiluviHoblx
Kjlaccos,

* gvroguUcaAmMb U npoeep:Antb IKCNEPUMERMAIbHO cUNOMeE3bl O pe3ylbmamax 6030elicmeus Pasiudrnsvlx qbakmopoe HA U3MeHeHue cKkopocmu
XUMUYECKOU peakyuu,

®  UCnoj1vb308andb l’lpl/l06p€7’l’ZéHHbl€ SHAHUA 0I5 YKOA02UYECKU cpamonitHoco nogeoenus 8 OprJfCCliOLL;GZZ cpede;

®  UCnoj1vb308andb l’lpl/l06p€7’l’ZéHHbl€ Klroueevle KOMnemernyuu npu 6blNOJIHEHUU NPOEKNIO6 l/ly’{€6H0'l/lCCJl€006Clm€JZbCKux 3a0ay no
U3y4eHuro ceoﬁcme‘, cnoco6oé NOJIYYeHUsl U paACnO3HABAHUA 6euiecme,

*  00BEeKMUBHO OYeHUBAMb UHDOPMAYUIO O BEUYECMBAX U XUMUYECKUX NPOYECCax,
*  KpumuuecKku OmHOCUMbCA K NCe80OHAYUHOU UHGDOpMayuL, HeO0OPOCOBECMHOU peKllame 8 CPeOCMEax Macco8ou uHgdopmayuu,
*  0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJis NPAKMUYECKOU 0esimelbHOCIU 4el08eKd;

* co30aiom mMooenu u cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENLHBIX 3a0ay, NOHUMAMb He0OX0OUMOCIb COONI00eHUs NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUAX NO UCHONb30BAHUIO JIeKAPCMS, Cpedcma OblmoGol Xumuu u op.



MECTO YYEBHOI'O IIPE/IMETA B YYEBHOM IIVIAHE

@DenepalibHbII TOCYJApCTBEHHBII 00pa30BaTeIbHbIA CTAaHAAPT MPEAyCMaTPUBAET U3yYeHHE Kypca XMMUU B OCHOBHOM IIKOJIE KAaK COCTaBHOU
4acTH MpeIMeTHON obnactu «EcTecTBeHHOHAYYHBIE TPEIMETHI».

Kypc xumum B 8-9 kiaccax paccuutaH Ha 2 yaca B Henelnto B oObeme 136 yueOHBIX yacoB. M3ydeHue 3TOro kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOMH IIIKOJIBI yerentHo caath OI'D o XuMuu Kak mpeaMeTa 1mo Beioopy.

[Ipennaraemslii Kypc, XOTsI U HOCUT OOILIEKYJIBTYPHBIN XapaKTep U HE CTABUT 3a7auy IpodhecCHOHANbHOM MOATOTOBKU O0y4YaoUIXcs, TEM HE
MEHee, IMO3BOJISIET UM OTPEICIUTHCS C BBIOOPOM Mot 00ydeHUs B CTapIIEH MIKOJIE.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy

1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 1iisi 00meodpa3oBaTenbHbix opranusamuii / O. C. T'abpuensa, U. I'. Octpoymos, C. A. Crnagkos.
— M.: Ilpocsemenue, 2019

2. Taopuenssa O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca ydeOHoe mocoOme uisi oOmeoOpa3oBarenbHbix opranm3anuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. Octpoymo. — M.: IIpocsemenue, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 3a7au U ymnpaxHeHHil. 8 kiacc: ydeOHoe mocoOue i obiieodpazoBatenbHbix opranusanuii/ O. C.
INabpuensn, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Taopuensn O. C. Xwumusa. Terpags 118 57a00paTOpPHBIX ONBITOB M IMpakTHUECKuX paboT. 8 Kkiacc: ydyeOHoe mocobue s
obmmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensn, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas terpaab. 8 kiacc: yueObHoe mocobue s obmeodpazoBatenbubix opranusanuii / O. C. 'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 xiace : yaeOHHK i o0nieoOpazoBarenbHblx opranusanuii / O.  C. Tabpuensn, W. I'. Octpoymor, C. A.
Cnanxos. — M.: IIpocsemenue, 2019

2. Tabpuensn O. C. Xumusa. Metoandeckoe nocodue i 9 knacca: yuaed. mocobue ans obmeodpazoBarensubix opranmzanuii / O. C. ['abpuensH,
. B. Akcénona, U. I'. OctpoymoB. — M.: IIpoceemenune, 2019

3. Tabpuensu O. C. Xumus. COOpHHMK 3a/1a4 U yHOpaxHEHUH. 9 kiacc : ydyeOHOoe mocobue ansi obmeoOpasoBaTenbHbix opranuszanuit/ O. C.
I'abpuensa, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwmwmsa. Terpamp s 1a0OpaTOPHBIX ONBITOB M TPAKTHYECKHWX paboT. 9 kimacc : ydeOHOe mocoOue st
oOmieoOpa3zoBarenbHbx opranuzanuii /O. C. I'abpuensn, U. B. Axkcénosa, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

5. Taopuensa O. C. Xumus. Pabouas teTpans. 9 kiacc : yaeOHOE mocodue st odnieoopazoBarenbHbIx opranusanuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpeocmea
NHuTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpUKH: COBETH aOUTYPUEHTY, YUUTEIIO XMMHH, CIIPABOYHUK (OYEHB OOJIbIIas oa00pKa TabauIl 1
CIPAaBOYHBIX MATEPUAIIOB), BECEIasi XUMHsI, HOBOCTH, OJIMMITAA/IbI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUYCCKUX CBEIICHHI).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3Hb» MOHATHO M 3aHUMATEIHHO PAacCKa3bIBa€T 000 BCEM MHTEPECHOM, YTO MPOUCXOHUT B HAYKE M B MHpE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHKH H XUMHUSD», B KOTOPOM IPEICTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOI HH(OPMAIINH, TIO3BOJISIONICH YBIICYh YUCHUKOB SKCIIEPUMEHTAIHHON YaCThIO MTPEIMETA.
. http://c-books.narod.ru BceBo3moskHas tuTeparypa o XHUMHUH.
. http://www.drofa-ventana.ru M3BectHOe n31aTenbCcTBO y4eOHOM nuTepaTypbl. HOBUHKHM HAy4YHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT I10 XHMHUH.
. http://1september.ru XypHan mist yaureneit 1 He TOJIBKO. bojbioe konmnyecTBo paboT yUSHUKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIN MOPTAN CO CChIIKAMU Ha 00pa30BaTEIbHbIC CAUTHI M0 XUMHUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMHUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBIN HKCIIEPUMEHTOM

oo ~NOo O b~



Ka.nem[apﬂo- TEeMaATHYE€CKO€ IVIAaHUPOBAHUE

8 kaace
Ne Hara Tema ypoka dopma Buabl yueOHo# neiTeJIbHOCTH
n/n Ilnan dakrt OpraHu3aun
ypoka
HavaabHble MOHATHS U 3aKOHBI XUMHH (21 4)
1 [Ipeamer xumun. Pons xumun Ypok ycBoeHus OOBSACHSIOT, YTO IPEIMETOM U3YUCHHSI XUMUU SBISIFOTCS
B JKM3HU YE€JIOBEKa HOBBIX 3HAHUH BEIIIECTBA, UX CBOMCTBA U WX IpeBpallleHus. Paznuyaror tena u
BEILIECTBA, BEILIECTBA U MAaTepUasbl. Y CTAHABIMBAIOT NPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEK/ly CBOMCTBAMU BEILLIECTB U UX
MIPUMEHEHUEM
XapakTepu3yroT NOJ0XKUTEIbHYIO U OTPULATENIbHYIO POJIb XUMHH
B )KM3HU COBPEMEHHOTO 00IIECTBA.
APryMEHTHPYIOT CBO€ OTHOIICHHE K XeMo(pHInuu 1 xeMopoOuu.
2 Mertoapl U3ydeHuss XUMUHU Ypok ycBoeHHs XapakTepus3yloT OCHOBHBIE METOAbl HM3YYCHHUS €CTECTBEHHO-
HOBBIX 3HAHUH HAaY4YHBIX TUCIUILIMH.
[IpuBogsT mTpUMEpPbl  MaTEepUATBHBIX W  3HAKOBBIX  WJIM
CUMBOJIBHBIX MOJIENEH, HCIONb3yeMbIX Ha Yypokax (Qu3mKw,
Ouonoruu u reorpaduu.
Cobupator 00BEMHBIE M MIAPOCTEPIKHEBBIE MOJETH HEKOTOPHIX
XUMHUYECKHUX BEIECTB
3 BxonHas nuarsoctudeckast KonTponbubiit ypok | [IpuMeHsIOT Ha IpaKTUKE paHee U3yuyeHHBIH MaTepuai, paboTas
paborta «Poib XUMHH B )KU3HU 0 TPYIINaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
YeJI0BEKa, METO/Ibl U3YUYECHHUS BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.
XUMHW
4 ArperatHble COCTOSIHUS Ypok ycBoeHus PaznuuaroT Tpu arperaTHbIX COCTOSIHUS BELIECTBA.
BEIIIECTB HOBBIX 3HAHUI VY cTaHaBIMBaOT B3aMMOCBSI3H MEXTy HUMU Ha OCHOBE B3aUMHBIX
MEepPEX0/I0B.
NnnrocTpupytoT 3TH epexo sl MpuMepamHu.
HabmroaroT XuMuuecKkuid SKCIIEPUMEHT U Oe/laron BBIBOJIBI Ha
OCHOBE HaOIIOAEeHU I
5 IT. p Ne 1 «3HaKOMCTBO C VYpok - mpaktukym | PaGortaroT ¢ mabopaTopHbIM 000pYJIOBAaHHEM U HATPEBATEILHBIMU

71a00paTOPHBIM
obopynoBanueM. [Ipasuna Th
npu paboTe B KaOUHeTe
XHUMHUU»

puOOpaMu B COOTBETCTBUU C NMPAaBUIAMH TEXHUKHU
0€30IaCHOCTH.

BeimonHs0T npocTeiiiye MaHUIYISIIUY ¢ Ja00paTOPHBIM
000pyIOBaHUEM: C JJA0OPATOPHBIM IITATHBOM, CO CIIUPTOBKOM




OdopMIISIOT OTYET O IPOJIETaHHON paboTe

dusndeckue SBICHUS B
XUMHUU

KomOunnpoBaHHBIT
YPOK

Paznuyaror Qusmueckre U XUMHUYECKUE SBICHUS, YUCTHIE
BemiecTBa u cMmecu. Kimaccudumupyror cMmecH.

[TpuBoIAT mpUMEpHI CMECeH pa3IMuHOIO arperaTHoro
COCTOSIHUS. Y CTaHABJIMBAIOT MPUYUHHO-CIIC/ICTBEHHBIE CBS3U
MeX1y (PU3NYECKUMU CBOMCTBAMHU BELIECTB CMECH U CIIOCOOAMHU
UX pasaeneHus. Pa3nuyaroT ux, OMUCHIBAIOT U XapaKTEPU3YIOT
MPAKTUYECKOE 3HaYCHHE.

[T.p.Ne 2 «AHanu3 MOYBHI»

YPpOK - IpaKTUKYM

PaGoratot ¢ mabopaTopHbIM 000PYAOBAaHUEM U HArpeBaTEIbHBIMH
npruOOpaMy B COOTBETCTBUH C IMPaBUIIAMH TEXHHKH
0€30MacHOCTH.

BeInonHsA0T mpocTeiiinme npuéMbl 00paIieH s ¢ 1a00paToOpHBIM
000pyI0BaHNEM: BOPOHKOH, (PHIILTPOM, CITHPTOBKOM.
HaGimro1aroT 3a CBOMCTBAMH BEILIECTB U SIBJICHHUSIMH,
DpOUCXOJAIIMMHA C BEIICCTBAMMU.

ONHCHIBAIOT XUMHYECKHI SKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) S3bIKA U SI3bIKA XUMHUH.

JlenaroT BBIBOJIBI MO pe3yJIbTaTaM MPOBEAEHHOTO DKCIICPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
ydyeHue. XUMHUYECKUE
3JIEMECHTHI

VYpok ycBoeHus
HOBBIX 3HAaHUN

OOBACHSIOT UTO TAKOE XUMHUUECKHI DJIEMEHT, aTOM, MOJIEKYIa,
aJUIOTPOIHUSI, HOHBI.

PaznuyaroT mpocThie U CI0KHBIE BEIIECTBA, BEUIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUsl. Ycmanasnusarom
MPUYUHHO-CIIEACTBEHHBIE CBSI3H MEK]Iy COCTABOM MOJIEKYI U
CBOMCTBAMHM aJIZIOTPOIHBIX MOAU(DHUKAIIMI KHCIOpOIa.
DopMyIHPYIOT OCHOBHBIE MOJI0KEHUSI aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS

3HAKN XUMHUUYECKUX
SJIEMEHTOB.

Ypoxk-uccienoBanue

Ha3piBaroT u 3anuchIBatOT 3HAKU XUMHUYECKUX DJIEMEHTOB.
XapakTepus3yroT HH(HOPMAIINIO0, KOTOPYIO HECYT 3HAKU
XUMHUYECKHUX DJIEMEHTOB.

OOBACHAIOT STUMOJIOTUYECKIE HaYala HA3BaHU XUMHUECKHUX
AJIEMEHTOB M MIX OT/CJIbHBIX TPYIIIL.

10

[Tepuonnueckas Tabauia
XAUMHUYECKUX djiemeHToB /I, M.
Menneneena.

Ypoxk-uccienoBanue

OnuChIBalOT CTPYKTYPY TaOIUIIBI XUMHUECKHUX daemMeHToB /1. 1.
MeneneeBa. PaznnyatoT KOpOTKONEPHOIHBIN U
JUIMHHOIIEpUOIHbIN BapuaHThl [lepuonnueckoit cucremsr /. U.
MenneneeBa

11

Xumuueckue GopMyJibl

Ypok ycBOeHMS

OToOpaXkaroT COCTAB BELIECTB C MOMOIIbI0 XUMUYECKUX (hopmyit.




HOBBIX 3HAHUU

PasznuyaroT nHIekch u kodddunmentel. Haxoasat

12 Xumnueckue GopmyIisl Ypok-Hccie1oBaHue | OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAaCCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA B COEAMHEHHH.
TpancnupyroT HH(OpMaIHI0, KOTOPYIO HECYT XUMUUYECKHE
bopmyIbl
13 BaneHTHOCTB Ypok ycBoeHus OOBACHSIOT YTO TaKOE BaJICHTHOCTb. [loHUMaIOT oTpakeHue
HOBBIX 3HAHUI NOpsAJIKa COEIMHEHUS] aTOMOB B MOJIEKYJIaX BELLECTB
14 BanentHocTh VYpOoK-TIpakTUKyM | IIOCPEACTBOM CTPYKTYPHBIX (hOpMyl. Y4arcs COCTaBIATh
(bopMyIBI COeTMHEHHI N0 BAJIGHTHOCTH U ONIPENENATh
BAJICHTHOCTb 3JIEMEHTA 110 (popMyJie ero CoeAMHEHUs
15 XHUMUYECKUE PEAKIINH. O6o0maromuii ypok | XapakTepu3yrOT XUMUYECKYIO PEAKIIUIO U €€ YYaCTHUKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuceiBalOT MPU3HAKU U YCIOBUS TEUEHUS XUMHUECKHUX
peakuui. Paznuyaror 5K30TepMHUUYECKUE U SHIOTEPMUUECKHE
peakiuu. COOTHOCSIT PEaKIMKU TOPEHUs U SK30TEPMUUECKHE
peaxkuuu.
16 3aKOH COXPaHEHUs MacChl VYpok ycBoeHus DOopMyIMPYIOT 3aKOH COXPaHEHUs Macchl BemecTB. COCTaBIAOT
BelIeCTB. XUMHUYECKHE HOBBIX 3HAHUI Ha €ero OCHOBE XMMHUYECKHE YpaBHEHUs. TpaHCIUPYIOT
YpaBHEHUs uHOPMaIIHIO, KOTOPYIO HECYT XUMHUYECKHE YPABHEHUS.
17 XUMUYECKHE YpaBHEHHUSI VYpoK -MpakTHKyM | DKCIEPUMEHTAIBHO MOATBEPKIAI0T CIIPABEUIMBOCTh 3aKOHA
COXPaHEHHMsI MAcChl BELLIECTB
18 THunel XUMHYECKUX PEaKIAN Ypox ycBoeHHs Knaccupuuupyrotr XuMudeckue peakiuy Mo MpU3HaKy Yyucia u
HOBBIX 3HAHUUI COCTaBa PEAreHTOB U MPOJYKTOB. XapaKTEpU3YIOT POJIb
19 THunel XUMHYECKUX PEaKIAN YPOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUH XMMHYECKON PEAKIIHN.
HaGnronaroT ¥ ONMChIBAIOT XMMHUYECKUM SIKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
20 [ToBTOpenue u 06o6menne Tembl| O6o6mIaron it ypok | O000MAT U CHCTEMAaTU3UPYIOT CBOM 3HAHUSI 110 TEME:
«HauasnpHble MOHATHS U 3aKOHBI «HauanpHbIe IOHATHUSA U 3aKOHBI XUMUWY. [IpuMeHsIOT Ha
XUMUH> NPaKTUKE paHee U3yUYEeHHBIH MaTepHal, paboTas 1o IpyImnam ¢
3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH
21 K.p.Ne 1 «HauanbHble moHATUSA | YPOK — KOHTposst | [IpUMEHSAIOT Ha MpakTHKe paHee U3y4eHHbI MaTepual, paboTas

BAKOHBI XUMUH»

3HAHUU
00yJarmuxcs

10 TPYIIIAM C 33JIaHUSIMHA Pa3HOTO YPOBHS CIIOKHOCTH,
BBHITIOJTHSIOT KOHTPOJBHYIO PaboTy.




Ba:xuHeiinmue npeacraBuTe/ M Heoprannveckux Bemects. KosmmyecrBenubie oTHOMEHHs: B xumuu (18 1)

22

BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 00BEMHYIO JTOJIF0 KOMIIOHEHTA TaKOW MPUPOTHON
ra30BOM CMECH, KaK BO3/yX, U PaCCUUTHIBAIOT €€ 110 00BEMY 3TOM
cMecu. OnUChIBalOT 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3/IyXa U
MOHUMAIOT 3HAYEHHUE MOCTOSHCTBA 3TOTO COCTABA JIJIs 3/I0POBBS

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yoT 030H, KaK aJIZIOTPOITHYIO MOIU(DUKALIHIO
kuciopoja. OnuceiBaloT (GU3NYSCKHE U XUMHUYCCKHUE CBOKCTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMHH.

YcTaHaBIMBaKOT NTPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(PM3UYECKUMHU CBOKMCTBAMH KHCJIOPOA M CIIOCO0aMH €ro
cobupanus. [IpoBoasAT, HAOIIOAAIOT U OMKMCHIBAIOT XMMHYCCKUN
OKCIIEPUMEHT 10 MOJTYICHHUIO, COOMPAHUIO ¥ PAaCTIO3HABAHUIO
KHCJIOPOJIa C COOJIIOICHUEM TIPABHUJI TEXHUKH OC30IMaCHOCTH

24

IT. p.Ne3 «ITomyuenue,
coOMpaHue U pacro3HaBaHHE
KHCJIOPOJIa»

YPOoK NIpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
npuOopaMu B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
Oe3omacHOCTH. BBIMOMHAIOT pocTeiiime npuéMbl 0OpalieHus ¢
n1abopaToOpHBIM 000pyI0BaHHEM: COOMPATH TPUOOP AT
TIOJTYYEHUS Ta30B, MPOBEPSATH €r0 HA TEPMETUIHOCTD U
MCIIONIb30BATh AJIs ONydeHus kuciaopoaa. CoOuparT KHCIOPO.
METO/IOM BBITECHEHUS BO3/IyXa M pacro3HaroT ero. Habmonaor
3a CBOMCTBaMH BEIIECTB U SIBJICHHUSIMH, TPOUCXOIIIMMHU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUN IKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
si3pIKa XUMUHU. COCTaBISIOT OTUYET MO Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPHMEHTA

25

Oxcuabl

Ypoxk-uccienoBaHue

BeInenstor cyiiecTBeHHbIE IPU3HAKK OKCHUIOB. J[aroT Ha3BaHUs
OKCcHJIOB 110 UX popmynam. CocTaBisitoT HOPMYIIBI OKCHIOB MO UX
Ha3BaHUAM. XapaKTepU3YIOT TAKUX MPEICTABUTEIEH OKCUIOB,
KaK BOJa, YIJIEKUCIIBIN I'a3 U HEral€Hasi U3BeCThb

26

Bonopon

VYpok ycBoeHUs
HOBBIX 3HAaHUN

XapakTepu3yrT COCTaB MOJIEKYJIbI, ((U3NUECKUE U XUMUUIECKUE
CBOMCTBA, MOJIyYEHUE U IPUMEHEHUE BOAOPO/IA. Y CTAHABIIUBAIOT
MPUYIUHHO-CIICACTBECHHBIC CBA3U MCXKIY Q)HSI/I‘—IeCKI/IMI/I
CBOICTBaMH U CriocoOamMu cOOMpaHus BOJOPOAA, MEXITY




XUMHUYECKUMH CBOMCTBAMH H €TI0 MMPUMCHCHUCM.

27

IL.p. Ned «Ilonyuenue,
coOupaHue U paclio3HABAHUE
BOJIOPOJIa»

YpoK-pakTUKyM

PaGotator ¢ mabopatopHbIM 000pyIOBaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C MTPABHIIAMU
TEXHUKH 0€30MTaCHOCTH. BBIMOIHSAIOT MPOCTEHIINE TPHEMBI
oOparteHus ¢ 1abopaTOpHBIM 000pYIOBaHUEM: COOUPATH IPUOOP
JUTSL TIOJTYYCHUS Ta30B, POBEPSTH €ro Ha TePMETUYHOCTD U
MCIIOJIL30BAaTh JJIs TTOJTydeHust Bojopoaa. CoOuparoT BOIOPOT
METO/IOM BBITECHEHUS BO3JlyXa M paclo3HaroT ero. Habmonaror
3a CBOMCTBaMHU BEIIECTB U SBJICHHUSIMHU, TPOUCXOISIIUMHU C
BeniecTBaMu. ONUCHIBAIOT XUMHUYECKUH SKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) SI3bIKA H
si3pIka XUMUHU. COCTABIISIOT OTYET 110 pe3yJibTaTaM MPOBEJACHHOTO
IKCIIEPUMEHTA

28

Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaIM3UPYIOT COCTaB KUCIOT. Pacro3HaloT KUCIOTHI C TOMOIIIBIO
WHIUKATOPOB.  XapakTepU3YyIOT  HMPEICTABUTENIEH  KHUCJIOT:
CONSIHYI0O W CepHyl.  XapakTepu3yloT  pacTBOPUMOCTb
COCJTMHEHUH C MOMOIIBIO TAOJIUIBI PACTBOPHUMOCTH.
¥YcraHaBnuBaroT MPUYMHHO-CJICICTBEHHBIE  CBSI3U  MEXIY
CBOMCTBAMHM COJISHOM W CEpHOM KHCJIOT W OO0JIACTAMH HX
MIPUMEHEHHS.

29

Comu

Ypoxk-uccienoBanue

XapakTepu3ylT COJIM Kak MPOAYKTHl 3aMEIEHUsS BOJOpOa B
KHCIIOT€ Ha MeTal. 3amuchiBaloT (GopMysisl  coled 1o
BajieHTHOCTH. Ha3piBatoT conu o popmynam.

Hcnone3yloT TaOdHMIly pacTBOPUMOCTH i XapaKTEPUCTUKH
cBoricTB coseit. [IpoBoasT pacu€rsl o hopmynam coliei

30

Komuuecto BCIICCTBA

Ypoxk-uccienoBasue

OOBACHAIOT YTO TaKOE KOJMYECTBO BEIIECTBA, MOJIb, [IOCTOSTHHAS
ABoraJipo, MoJIsIpHasl Macca.

31

Pemenue PaCUYCTHBIX 3a1a4

YPpokK- IpakTUKyM

PemraroT 3amadM ¢ HUCIOJIB30BAaHUEM MOHATUN «KOJIMYSCTBO
BCIICCTBA», «KMOJIApHAsA Macca», «IIOCTOSIHHAA ABOFa,ZIpO

32

Monsipabiii 00BEM
ra3000pa3HBIX BEIIECTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJIIPHBIH 00BEM T'a30B, HOPMaJIbHBIC
ycioBHs. PemaroT 3amadu ¢ UCTIOIB30BAHUEM TIOHSITHI
«KOJTMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJSPHBIA 00BEM
ra3oBy, «IOCTOSTHHAS ABOTaApPO».

33

Pacuérbl o xumMmuueckum
ypaBHEHHSIM

VYpok ycBoeHUs
HOBBIX 3HAaHUN

34

PacuéTtsl Mo XUMHYECKUM

YPOK - IPaKTUKYM

XapakTepru3yrT KOJIMYECTBEHHYIO CTOPOHY XUMHUYECKHUX
00BEKTOB U MPOLECCOB. PemaroT 3a/1aun ¢ UCIOIb30BaHUEM
MOHATHH «KOJMYECTBO BEHIECTBA», «MOJIIPHAsl Maccay,




ypaBHEHUSM «MOJISIPHBI 00bEM Ta30BY, «ITOCTOSTHHAS ABOTaIPO»

35 Boga. OcHoBanus VYpok-uccienoBanue | OObICHIIOT YTO TAKOE «OCHOBAHUSIY, «IIIEIIOUN», «KaYECTBEHHAS
peaxiusy», «<MHIUKaTop». KnaccupuuupyroT OCHOBAaHHS 11O
pacTBOpUMOCTH B Boje. OnpenensitoT NpUHAAIC)KHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBAaHUM 10 hopmyie.
XapakTepu3yroT CBONCTBA OTJENIbHBIX MIPEICTaBUTENICH
OCHOBaHUH. McONB3yrOT Ta0NHITy paCTBOPUMOCTH IS
oTpeieNIeHUs] PACTBOPUMOCTH OCHOBAHHIA.

36 PactBopbl. MaccoBast 1oJis Ypok perieHust OOBSCHSIOT YTO TAKOE «MACCOBast IOJI PACTBOPSHHOTO

pacTBOPEHHOIO BELIECTBA 3a1a4y BEIIECTBa». Y CTAHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMIIOHEHTOB ra30BOM cMecH. Pemaror 3a/1a4u ¢ MCIOJIb30BaHUEM
MOHATHI «MaccoBasi JOJIs JIEMEHTa B BEILIECTBE», «MaccoBast
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY, «00BEMHas 101 Ta3000pa3HOro
BEIIECTBA»
37 [Lp. Ne 5 «IIpurotoBnenue VYpok - npaktukyM | Paboratot ¢ 1abopaTopHbiM 000pyOBaHHEM U HarpeBaTeIbHBIMU
pPacTBOPOB COJIEH C UX pudOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKHU
3aJJaHHOM MacCOBOM J0JEii» 0e3omacHOCTH. BHIMOMHAIOT MpocCTeiiue mpueMbl 00pamieHus ¢
abopaTOPHBIM 000PYTIOBAHUEM: C MEPHBIM ITMJIHHAPOM, C
BecaMu. HaOmrogaroT 3a cBOWCTBAMU BEIIECTB U SIBICHUSIMH,
MIPOUCXOSIIMMH ¢ BenecTBaMu. OMUCHIBAIOT JKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
si3pIKa XUMUHU. COCTaBISIOT OTYETHI IO Pe3yJIbTaTaM
MIPOBEJICHHOTO YKCIIEPUMEHTA
38 O606menue u cucreMatuzanus | O6oOmaromuii ypok | O000IIAIOT U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
3HaHMU 10 TeMe. «BaxHenmue «BaskHelIe IpeICTaBUTENIM HEOPIraHMYECKUX BELIECTB.
HpEACTaBUTEIN KonnuecTBeHHbIE OTHOLIEHUS B XUMUW». [I[puMeHSIOT Ha
HCOPraHU4CCKUX BCIICCTB. IPaKTHKE PaHee U3YYeHHBIH MaTepual, paboTas o IPYIIIaM C
Kom4ecTBeHHbIE OTHOMEHHS B 3aJJaHUSIMU PAa3HOTO YPOBHS CIIOKHOCTH
XUMHEH
39 K.p.Ne2 no teme: «Baxneimme | VYpok — koHTponss | [IpuMeHSIOT Ha MpakTUKe paHee 3YYeHHbIN MaTepual, padoras

npeaACTaBUTCIN
HCOPTraHNYCCKUX BEIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B

XUMHN

3HAHUH

0 TPYMIAaM C 33IaHUsIMU Pa3HOTO YPOBHS CII0)KHOCTH,
BBITIOJTHSIFOT KOHTPOJBHYIO PabOTYy.




OCHOBHBbIE KJIACCHI HEOPraHudecKux coequuenuii (10 u)

40

Oxcuppl: Knaccupukanys u
CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSACHSAIOT YTO TAKOE HECOJICOOPA3YIONTNE OKCU/IBI,
cosieo0pa3yrolne OKCUAbl, OCHOBHbIE OKCHU/IbI, KHCIIOTHBIE
OKCHUIBI. XapaKTepU3yIOT O0IINE XMMHYECKHUE CBOMCTBA
cosieo0pa3yroInuX OKCHI0B (KUCIOTHBIX U OCHOBHBIX )
CoCTaBIIIOT YPaBHEHHUS PEAKITUI C y4aCTHEM OKCHJIOB.
Habmro1atoT 1 ONuChIBaIOT PEAKIMK C yYaCTHEM OKCHUJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
A3bIKa XUMUU. [IpOBOASIT OMBITHI, HOATBEPKIAIOIIHE
XUMHYECKHUE CBOMCTBA OKCHUIOB ¢ COOJIOICHUEM MTPaBUII TEXHUKU
6e3omacHoCTH

41

OcHoBaHus: KaaccupUKaus u
CBOMCTBA

ypOK-I/ICCJIeI[OBaHI/Ie

CocTaBis0T ypaBHEHHUS PEAKIIUM C y4aCTHEM OCHOBAHUM.
HabmronaroT v ONMChIBaIOT PEAKIIMH C Y4aCTHEM KHCIIOT C
ITOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIM POJIHOTO) S3bIKA U
A3bIKA XUMHUU. HpOBOI[?[T OIIBIThI, IIOATBCPKAAIOIIUC
XUMHUYECKHUE CBOKMCTBA OCHOBAHUM, C COOJIIOICHUEM TPaBHII
TEXHUKHU 0€30MaCHOCTH

42

Kucnotsl. Knaccuduxarnms
KHUCJIOT

Ypok ycBOeHHUs
HOBBIX 3HAHUU

43

CBoiicTBa KHACJIOT

KomOuHupoBaHHbIH
YPOK

XapakTepHu3yroT 00IIre XUMUYECKHUE CBOMCTBA KMCIIOT
CocTaBlIOT YpaBHEHHUS peaKuii C y4acTHEM KUCIOT.
HaGnronaroT 1 ONMCHIBAIOT peakIK ¢ Y4aCTUEM KHCIIOT C
MTOMOIIbIO ECTECTBEHHOTI'O (PYCCKOTO UJIM POJIHOTIO0) SI3bIKa U
A3bIKAa XUMUH.

ITpoBOAAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIIOJICHUEM MPaBHJI TEXHUKHU 0€30MacCHOCTH

44

Knaccudukanms coneit

VYpok ycBoeHus
HOBBIX 3HAHUN

Pazau4aroT moHSATHS «CPEOHUE COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN).

45

CBoiicTBa conen

KomOunupoBaHHbII
YPOK

XapakTepu3yrT 00IHe XUMHUYECKHE CBOHCTBA COJICH.
CocTaBmsOT ypaBHEHHUS peakiuii ¢ ydactrem cojieil. HaGmrogaror
Y OIHUCHIBAIOT PEAKIIUU C YIaCTHUEM COJIeH C IOMOIIIbIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
[IpoBOASAT OMBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMaCHOCTH




46 I'eHeTn4eckas CBSI3b MEKIY Ypok ycBoeHuUs XapakTepus3yrT MOHITHE «T€HETHYECKUH psaay. UmmrocTpupyror
KJIaCCaMH HEOPTraHUIECKUX HOBBIX 3HAHUHN TCHETUYECKYIO B3aUMOCBSI3b MEK/IY BEIICCTBAMH:
BEIIIECTB MIPOCTOE BEUIECTBO — OKCUJl — THAPOKCH — COJIb.
3anuchIBAIOT YpaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX
MOCJIEIOBATEILHOCTH («IICMTOYKE)») MPEBPAICHUI
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
47 IL.p. No 6 «Pemenue Ypoxk - npakTukyMm | Ydarcs oOpamarbes ¢ 1a00paTOpHBIM 000pYyI0BaHUEM U
IKCIIEPUMEHTATBHBIX 321249 HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C MTPABHIIAMHU
TEXHUKH 0€30IMaCHOCTH, PACIIO3HABATh HEKOTOPhIC aHUOHBI U
KaTHoHbI. HaGmr01af0T CBOKCTBA AJIEKTPOIUTOB U IMTPOUCXOISIINE
C HUMU siBJIcHHs. HaOmo1at0T 1 ONUCHIBAIOT PEAKIMH C YIaCTHEM
AJIEKTPOJIUTOB C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) SA3bIKA U S3bIKA XUMHUU. DOPMYITUPYIOT BBIBOJIBI 110
pe3ysibTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA
48 O606mmenue u cucreMatuzanus | O6oO0maromuii ypok | O600IIAIOT U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
3HaHu# 1o Teme: «OCHOBHBIE «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COeTUHECHUIY. [IpuMensoT
KJIaCCI HCOPTaHMHUCCKIX Ha MPaKTHKE paHee U3yudeHHBIH MaTepua, padoTas 1Mo rpymnam ¢
COCMHCHUID) 3aJIaHUSIMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 mo teme: VYpok — koHTposia | [IpuMeHs0T Ha MpaKTUKe paHee U3yueHHBIH MaTepuai, padoTas
«OCHOBHBIE KIJIACCHI 0 TPYMIAaM C 3a/IaHUsIMU Pa3HOTO YPOBHS CIOXKHOCTH,
HEOPTaHUUYECKUX BEITIOJHSIOT KOHTPOJBLHYIO PaboTy.
COEIUHEHUIN»
Iepuoauveckuii 3akon u Ilepunoanyeckas cucrema xumudeckux 3jeMeHToB /. M. MenneneeBa u crpoenune aroma (8 1)
50 EctecTBeHHbIe cemelicTBa Ypok ycBoeHusi | OOBACHAIOT MPHU3HAKH, O3BOJISIONINE OObETUHATE TPYIIIIHI

XUMHYECKHX DJIEMEHTOB.
AmpoTepHOCTD

HOBBIX 3HAHUU

XUMHYECKUX DJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA.
PackpbIBaroT XUMHUYECKUI CMBICT (ITUMOJIOTHIO) Ha3BaHUHN
€CTECTBEHHBIX CEMENCTB

ApPryMEHTHPYIOT OTHOCHUTEIHHOCTh HA3BAHUS «MHEPTHBIC Ta3bD»
OOBACHSIOT UTO Takoe «aMpoTepHbie coequHeHus». HabmogaroT
Y OMHCHIBAIOT PEAKIIMii MEX/1y BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JIBOMCTBEHHBIN XapaKTepe CBONCTB aM(POTEPHBIX OKCHUJIOB H
TUAPOKCHUIOB. HpOBO}IfIT OIIBITHI ITO IMOJIYYCHHUIO U
MOATBCPIKACHUIO XUMHUYCCKUX CBOMCTB aM(i)OTepHBIX OKCHUIOOB U




T'HJIPOKCUIOB C COOTIOICHUEM MTPABHII TEXHUKH O€30MaCHOCTH.

51 Ortkpeitue . W. Ypok ycBoeHus PaznuyaroT ecTeCTBEHHYIO M UCKYCCTBEHHYIO KJIacCH(UKAITIH.
MeHniesieeBbIM HOBBIX 3HAHUU AprymeHTupytoT oTtHeceHue [leproandeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBEHHOH Kiaccuduxanuu. MoaenupyoT XUMUYECKUe
3aKOHOMEPHOCTH C BBIIEJIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa U MPEJCTABICHNEM UX B IPOCTPAHCTBEHHO-TpapuiecKon
WJIM 3HAKOBO-CUMBOJIMYECKOM (hopme
52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSAIOT YTO TAKOE «IIPOTOHY, KHEUTPOH», «AJIEKTPOHY,
CTPOECHHUHU ATOMOB. HOBBIX 3HAHUU «XUMHUYECKHUH 2JIEMEHT», «MacCOBOM YUCIIO». OMUCHIBAIOT
CTpPOEHHUE s/1pa aToMa ucnodb3ys [lepuoandeckyro cucremy
xumuueckux snemMeHnToB . . Menaeneesa. [Tomyuaror
WH(OPMALIKIO [0 XUMUU U3 PA3INYHBIX HCTOYHUKOB,
AHAUIN3UPYIOT €€.

53 CrpoeHnue 3J1eKTpOHHBIX Ypok- OOBACHAIOT YTO TAKOE JCKTPOHHBIN CION WM SHEPreTUUECKUN
YPOBHEH aTOMOB XUMHUYECKHUX HCCTIe0BaHUE ypoBeHb. COCTaBJISIOT CXEMBbI PACIIPEICIICHHS SJIEKTPOHOB TIO
snemeHToB No«Nel-20 B AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOIN 000JI0UKe
tabaune JI. . Menneneena.

54 [Iepuoanueckuii 3aK0H Ypok- PackpeiBatoT (pu3ndecKuii CMBICI: TOPSIKOBOTO HOMEPA
. 1. MeHnieneeBa u CTpOCHUE HCCIIEIOBAHUE XAMHYECKOTO 3JIEMEHTa, HOMepa Mepruoa 1 HoMepa rpyIbl.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJNIMYECKUX U

HEMETaJUTMYECKUX CBOMCTB XUMHUECKUX DJIEMEHTOB U UX
COEIMHEHUH B IEPHOJIAX U TPYIIaxX

55 XapakTepucTuka XUMHYECKOTO Ypok- XapakTepu3yroT XUMUYECKHE AIEeMEHThI 1—3-T0 MepruoI0B Mo UX
3JIEMEHTAa HA OCHOBAaHUHM €TO HCCIIEIOBAHUE nosioxkeHuto B [leprogudeckoit cucteMe XMMHUYECKUX 2JIEMEHTOB
nonoxxenus B Ilepuoanueckon . . MenneneeBa. ApryMEeHTUPYIOT CBOMCTBA OKCHJIOB U
CHUCTEME TUAPOKCHUJIOB METAJUIOB U HEMETAJIIIOB MIOCPEACTBOM YPaBHEHUM

56 K/pNe4 «Ilepuognueckuii 3aKoH YPOK-KOHTPOJSL | PeaKuui
U CTPOEHUE aTOMOBY. [IpuMeHSIOT Ha IPAaKTUKE paHee N3YICHHBIN MaTepual,

BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.

57 3nauenue [lepuognueckoro Ypok- OmnpenensroT KICTOYHUKH XUMU4eckor nHpopMmaruu. [lomygaror

3akoHa ¥ lleprnognyeckon HCCIEA0BaHUE HE00X0IUMYI0 HH(OPMAIIHIO U3 PA3IMYHBIX HCTOUHUKOB,

CHUCTEMbI XUMHYECKHUX
anemenToB JI. . Menaeneena

aHATM3HUPYIOT €€, opopMIISIIOT UH(DOPMAIMOHHBIA TPOAYKT,
MPE3EHTYIOT €ro, BeAyT Hay4HYIO JUCKYCCHIO, OTCTaUBAIOT
CBOIO TOUKY 3PEHHUSI




Xumuyeckasi cBsizb. OKHCJIHUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (11 1)

58

MNonnag xumuyeckas cBsI3b

Ypok-
UCCIIeIOBaHKE

OOBACHSIOT YTO TAKOC MOHHAS CBS3b, HOHBI. XapaKTCPHU3YIOT
MEXaHU3M 00pa30BaHUs HOHHOM CBsI3U. COCTABIISIOT CXEMBbI
00pa3oBaHUs HOHHOU CBsI3U. VICTIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeaessoT THI XUMUYECKOU CBS3H I10
dbopmyie BemecTBa. [TpuBOAST IPUMEPHI BEIISCTB ¢ HOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOU
CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA, MEXITY
KPUCTATMYECKAM CTPOSHUEM BEIIECTBA U €T0 (PU3NICCKUMU
CBOMCTBaMH

59

KoBanenTHas xummdeckas CBS3b

Ypok-
HCCIIeIOBaHHE

O6”I>$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBsA3b, BAJICHTHOCTD.
CocTaBis0T cXeMbl 00pa30BaHMsI KOBAJICHTHOW HETIOISPHOM
XHMHUYECKOH CBsA3U. VICIONb3y0T 3HAKOBOE MOJICIIMPOBAHHUE.
OnpenensoT THIT XUMUYECKON CBSI3U 1O (hOpMYyJie BEIIECTBA.
[TpuBOASAT IpUMEpPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUUYUHHO-CIIECICTBEHHBIE CBA3U MEXKIY
COCTAaBOM BeIIleCTBa 1 BUIOM XUMHAYECKOMI CBsA3H, MCKOY
KOBAJICHTHOM CBSI3bI0 M KPUCTATUTUYECKAM CTPOCHUEM BEIIECTBA,
MEXK]1y KPUCTAJUIMYECKUM CTPOCHHEM BEILIECTBA U €0
(bU3MYECKUMHU CBOICTBAMH

60

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

Ypok-
Hccae0BaHue

OOBACHAIOT YTO TaKOE€ KOBAJICHTHAs MOJISIPHASI CBSI3b,
3JIEKTPOOTPHIIATEIbHOCT, BOSTOHKA MIIM CYOJIMMAIIHSL.
CocTaBisoT cxemMbl 00pa30BaHUs KOBAJIEHTHOM MOJIIPHOM
XUMHUYECKOH CBsI3U. MICIIONB3yIOT 3HAKOBOE MOJAEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUs MOJISIPHON KOBaJIEHTHOM
cBsi3u. OnpenensioT T XUMUYECKO! CBsI3U 10 opmylie
BemecTBa. [IpuBOAsAT mpHUMephl BELIECTB C KOBAJIEHTHON
MOJIAPHOM CBA3BI0. Y CTAHABIMBAIOT IPUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXKy COCTaBOM BEIIECTBA U BUJOM XUMHUYECKOHN CBS3H,
MEXy KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUIMUECKUM CTPOEHUEM
BELIECTBA, MEX1Y KPUCTAIUTMUECKUM CTPOEHUEM BEILIECTBA U €T0
buznueckumu cpoiicTBaMu. CocTaBiIsIOT (HOpMYIIbl OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HAaXOJST BAJIEHTHOCTH AJIEMEHTOB
1o opmysie GUHAPHOT'O COEAMHEHHUSI.




61 Merannuyeckas XuMU4ecKas VYpok- OOBACHSAIOT YTO TAKOE METANINYECKas CBS3b.
CBS3b HCCIIEIOBaHKE CocTaBisIOT cXeMbl 00pa30BaHUsl METATUTNIECKON XUMHUYECKON
cBs3U. Vcrionb30BaTh 3HAKOBOE MOJIEIMPOBAaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METATINUYECKOMN CBS3H.
OnpenenstoT THUI XMMHYECKOH CBSI3U 110 (OpMYJIe BEILECTBaA.
[TpuBOIAT IpUMEpPHI BELIECTB C METAININYECKON CBA3BIO.
VYcTaHaBIMBAOT MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA U BUJJOM XUMHUYECKON CBSA3H, MEXIY
METAJUINYECKOH CBSI3bI0 M KPUCTAJUINYECKUM CTPOCHUEM
BELIECTBA, MEX1Y KPUCTAIUIMUYECKUM CTPOEHUEM BEILIECTBA U €T0
($U3MYECKUMU CBONCTBAMH.
62 CreneHb OKHUCIIEHUS VYpox ycBoeHusi | OOBSCHSIOT YTO TAKOE CTETIEHb OKUCICHUS», «BAJICHTHOCTDY.
HOBbIX 3HaHMHM | CocTaBisAlOT (OpMysbl OWHApHBIX COEIMHEHMH Ha OCHOBE
o0miero crnocoda UX Ha3BaHUM.
CpaBHMBAIOT BaJICHTHOCTb M CTENEHb OKUCIEHUs. PaccunThiBaroT
CTETIeHU OKHUCIICHHUS 10 GOPMYIIaM XUMUYECKHX COSTMHEHHI
63 OKucnuTeNnbHO- Vpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTaHOBUTEJIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluu, OKHUCJIUTENb, BOCCTaHOBUTEIIb, OKHCJICHUE,
BOCCTAHOBJICHHE.
64 OxucanTeNnbHO- VYpok - mpaktukym | Knaccngunupyror XUMHUECKHE pPEaKIUil M0 MpU3HAKY
BOCCTAHOBUTEJIbHBIE PEAKIINU «U3MEHEHHE CTENIEHEW OKNCIIECHMSI DJIEMEHTOBY.
Omnpenenstor OKHUCJIUTEIb ¥ BOCCTAHOBUTENb, HPOIECCHI
OKHCJICHHSI U BOCCTAHOBJICHUSI.
65 O06001eHne U cucTeMaTH3alus O6o6maromuii | O600UIAIOT U CUCTEMATU3UPYIOT CBOM 3HaHUS 1o Teme: «I13 u
3HaHuil 1o Teme: «CTpocHHe YPOK [ICX9» u «Ctpoenue Bemectsa. OBPy». [IpumensitoT Ha
Bemecta. OBPy IPaKTHKE PaHee U3yYEHHBIN MaTepHual, paboTas M0 TPpyIIam ¢
3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH
66 Ne4 KonTposnbHas pabora o VYpok — koHTposa | [IpuMeHs0T Ha MpaKTUKe paHee U3yYyeHHBIH MaTepuai, paboTas
Teme: «CTpoeHHUE BEILECTBA. 3HAHUU 0 TPYIIIAM C 33JJaHUSMHU PA3HOTO YPOBHS CJIOXKHOCTH,
OBP» BBITIOJTHSIIOT KOHTPOJBHYIO PabOTYy.
67 Penenue pacueTHbIX 3a1a4 VYpok - mpakTukyM | Pemiarot pacyeTHsle 3aauu.
68 [IpomesxyTouHas arTecTanus Ypok — koHTpons | [IpuMeHsIOT Ha MpaKTHKE paHee U3yuyeHHBIH MaTepua, padoTas

3HAHUHI

0 TPYIIIaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.




9 kaacce

Ne Jara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakT OpraHu3anumn
ypoKa
IloBTOpeHue u 06001IeHUE cBeleHUIT M0 Kypey 8 kiaacca. Xumudeckue peakuuu (5 1)
1-2 Knaccudukanus Ypok ycBoeHus | XapaKTepH3yHOT OKCUIbI, THIPOKCHIBI (OCHOBaHUs, aM(pOTEePHBIC
HEOPraHMYECKUX BEIIECTB U UX | HOBBIX 3HAHUM | TUAPOKCHUABI, KUCIOPOACOAepKAIIUe KUCIOThI) U COJU 1O IUIaHYy:
HOMEHKJIaTypa COCTaB, CIOCOOBI 00pa30BaHUs HA3BAaHUM, XapaKTEPHBIE CBOMCTBA
u nony4yenue. Kinaccubuuupyror oKCUabl, THAPOKCUIBI
(ocHoBaHMs, aMmbOTEPHBIE THIPOKCUIBI, KUCIOPOACOACPIKAIINE
KHCIIOTBI) U COJIU TI0 PA3IMYHBIM MIPU3HAKAM. YdaTcs
MOJITBEPKJIaTh XapaKTEPUCTUKY OTENIbHBIX MIPEICTaBUTENIEH
KJIACCOB HEOPTraHWYECKHUX BEILECTB YPABHEHUSIMHU
COOTBETCTBYIOILMX peaklUid. PackppIBatoT B3aUMOCBSI3b MEXKIY
KJIaCCAMHU HEOPraHUYECKUX COCUHEHUHN, KaK T€HETUYECKYIO
3-4 Knaccudukanus xumudeckux | Ypok ycBoeHus: | OOBACHSIOT MOHATHS «XUMHUYECKAs PEAKIHs», «PEaKIuu
peaxkuui Mo pa3IuYHbIM HOBBIX 3HAaHUH | COETUHEHUS», «PEAKIIMH PA3IOKEHHS», «PEAKLIUU OOMEHay,
OCHOBaHUSIM «peaKlnu 3aMelICHUs», «PEAKIIUN HEUTpaIN3alun»,
5 BxonHas auarHoctuyeckas YPpOK KOHTPOJISI | «DK30TEPMHUUYECKUE PEAKLIUHY, «IHIOTEPMUYECKHE PEAKLIUNY,
pabora « [loBTOpenue u 3HaHUHI «00paTHUMBbIE PEAKINY, KHEOOpaTUMbIE PEAKIINNY,
o0o0mieHue 1no Kypey 8 «OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHNY, KTOMOTEHHBIE
KJ1acca» peaKum», «reTepOreHHbIE PEeaKUn», «KaTAIUTUIECKUE PEAKIINNY,
«HEKaTATMTHYECKUE PEaKIUI», «TEII0BOH 3((HeKT XUMUUECKO
peaxkuuny. Knaccupuuupyor XuMHUECKHUE PEAKIMH 110
pa3IMYHBIM OCHOBaHMSIM. OINpenestoT OKUCINTEND U
BOCCTaHOBUTEIIb, TPOLIECCHI OKUCIEHUSI U BOCCTAHOBJICHHUSI.
HaGmro1a10T ¥ ONMCHIBAIOT pEaKIIMi MEX]y BEIIECTBAMHU
6 ITonsiTHE O CKOpOCTH Ypok — OOBSCHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOM peakium.
XUMHUYECKON PEaKIMH. UCCIIeIOBaHHE |APryMEHTHUPYIOT BBIOOD €IMHUIl U3MEPEHUs. Y CTAHABIMBAIOT
7 Karanus MPUYUHHO-CJIEICTBEHHBIE CBSI3U BIMSHUS Pa3IU4HbIX (DAKTOPOB Ha

CKOPOCTh XUMHUYECKUX peakuuid. HabmonaioT 1 onuceBaoT
[PEaKIUU MEXy BEIECTBAMH C ITOMOIIBIO0 PYCCKOTO (POJIHOTO)
SI3bIKA U A3bIKA XUMUH. [IpOBOJAT OMBITHI, MOATBEPKAAIOLINE
BaBUCHUMOCTE CKOPOCTHU XUMHYECKOH PEAKIMU OT PA3JIMYHBIX




kbaxTopos

XuMu4eckue peakuuu B pacreopax (10 v)

8 DNEeKTPOIUTHYECKAS Ypox - XapaKkTepU3yrOT MOHATHUS «AJIEKTPOJIUTHYECKAS TUCCOLUALIMS,

JUcconpanus UCCIICOBAHNUE | «QJIIEKTPOJIMUTBI», «HEIIEKTPOIUTH». Y CTAHABINBAOT IPUYMHHO-
CJICICTBEHHBIE CBSI3M MEK/ly IPUPOIOM AIEKTPOJIUTA U CTEIIEHBIO
€ro IUCCOLMALMU. Y CTAHABIMBAIOT IPUYNHHO-CIICICTBEHHBIC
CBSI3U MEXy TUIIOM XMMUYECKOH CBS3HU B JJIEKTPOIUTE U
MEXAHU3MOM €0 JUCCOLUALNH.

9 OcCHOBHBIE TIOJIOKEHUS VYpok ycBoeHus | XapakTepHU3yIOT NOHATHUS «CTEIEHb TUCCOLMALUNY, «CUIIbHBIC
TEOPHH IIEKTPOIMTHYECKON HOBBIX 3HAHUH | BJIEKTPOJIUTHI», «CJIa0bIE AIEKTPOJIUTHD, KKATUOHBI», AHHUOHBIY,
nucconuanuu (TOI) «KHCIIOTBI», «OCHOBaHU», «coyn». COCTaBIIAIOT ypaBHEHHUS

AEKTPOJUTUYECKON AUCCOLMALMY KUCIOT, OCHOBAaHUM U COJICH.

NmocTpupytoT IpuMepamMu OCHOBHBIE TIOJIOKEHUS TEOPUHU

ANEKTPOJIUTUYECKON AUCCOLUALINH.

PaznuuaroT KOMIIOHEHTHI 10Ka3aTeNIbCTB (T€3UCOB, apIYMEHTOB U

(hopMBI TOKA3aTEIbCTBA)

10 Xumuyeckue cBoicTBa KucioT | KomOuHMpoBaH | XapakTepusyroT oOIIHe XUMUYECKHE CBOMCTBA KUCIIOT C MO3ULIUN
B cBere TO/I HBIN YPOK TEOPUH IEKTPOIUTHUECKON Aucconranuy. CoCTaBIIsSIFOT

MOJIEKYJIIPHBIE, ITOJIHBIE U COKPALIEHHBIE HOHHBIE YPAaBHEHUS
peaxkuuii C y4acTueM KHUCIOT. ApPTyMEHTUPYIOT BO3MOXKHOCTh

11 XUMUYECKUE CBOWCTBA KHUCJIOT Ypok- MPOTEKAHUS PEaKIUi C y4aCTUEM KHCIIOT HA OCHOBE MpaBuia

B cBeTe TO/I MIPaKTUKYM beproie u psaa akTUBHOCTH METAJLIOB. 1IpOoBOAAT OMBITHI,
ITOATBEPKIAIOIINE XUMAYECKHE CBOWCTBA KUCJIIOT, €
co0uro/IeHreM paBuil TeXHUKH Oe3onacHocTH. Habmromaor u
ONUCHIBAIOT PEAKLIUH C YYACTHEM KHUCJIOT € TOMOIIBIO PYCCKOIO
(pozHOTO) SI3BIKA U A3BIKA XUMUU

12 XHUMHUUECKUE coiictBa | KomOunuposan | CocTaBisiIOT MOJIEKYJISIPHBIE, TIOJIHbIE U COKPAIllEHHbIE HOHHbIE

OCHOBaHUN B CBETE TEOPHUHU HBIN YPOK YPaBHEHUS PEAKIMM C y4aCTHEM OCHOBAHUWU. APryMEHTHPYIOT

DIIEKTPOJIUTUYECKON BO3MOKHOCTB IIPOTEKaHUS PEAKLUN C y4aCTUEM OCHOBAaHUM Ha

ncconranuu ocHoBe npaswia beprome. [IpoBOAAT ONBITHL, TOATBEPKAAOIINE

XUMHUYECKHE CBOKMCTBA OCHOBAHUM, C COOJIIOICHUEM MPaBHII
TeXHUKH Oe3omacHoCcTH. HabmrogaroT U OMUCHIBAIOT PEaKIIUU C
y4acTHEM KHUCIIOT C MOMOIIBI0 PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA




XUMHHN

13 XHWMHYECKHE CBOMCTBA COJICH B | YPOK YCBOGHHUS | XapaKTEePU3YIOT OOIIHNE XMMUYECKHE CBOMCTBA COJIEH C TIO3UITUI
CBETE TEOpUHU | HOBBIX 3HAHUW | TEOPUU IEKTPOJUTHUECKOHN aucconranuy. CoCTaBIIsSIIOT
PIEKTPOJIUTUYECKON MOJIEKYJIIPHBIE, ITOJIHbIE U COKPALIEHHbIE HOHHBIE YPAaBHEHUS
CCOLIMALIUN peaxkiuii ¢ yuactueM cojieil. ApryMeHTUPYIOT BO3MOKHOCTh
MIPOTEKAHUs PEAKLMM C y4aCTHEM COJIEH Ha OCHOBE MPaBUJIa
beptome. IIpoBOAST ONBITHL, TOATBEPKIAIOIIUE XUMUYECKUE
CBOIICTBa COJIeH, C COOJIIOIEHHEM PABHII TEXHUKH 0€30IaCHOCTH.
Habmo1a10T 1 ONMUCHIBAIOT PEAKIMH C YYACTHEM COJICH C
MIOMOIUIBIO PYCCKOTO (POJIHOTO) sA3bIKA U S3bIKA XUMHH
14 [TonsaTHe o ruaponumse coneun Kom0OunupoBaH | YcTaHaBIMBarOT 3aBUCUMOCTb MEX/1y COCTaBOM COJIM U
HBII YpOK XapaKTEepPOM TUAPOIN3a. AHATU3UPYIOT CPeay pacTBOpa COJIU C
MIOMOUIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOIN3a COJIU Ha
OCHOBE aHaJIn3a ero (OpMyJIbl
15 [Lp. No 1. Pemienne Ypox - VYuatcs oOpamarecsi ¢ J7abOpaTopHBIM 000pyJIOBaHUEM U
SKCHEPUMEHTAIbHBIX 337a4 110 MPAKTUKYyM HarpeBaTeNIbHBIMU TNPUOOpPaMH B COOTBETCTBHUH C IIpaBUIAMU
TeMe «IEKTPOIUTUYECKAs TEeXHUKU Oe3omacHocTH. HalOromaoT CBOHCTBA JJIEKTPOJUTOB H
JUCCOLALUSD) MPOUCXOSAIINX C HUMHU sBiIeHUN. HaOnrogaroT M OmMCHIBAIOT
peaKuu C y4acTHEM 3JIEKTPOJIUTOB C IOMOILBIO €CTECTBEHHOIO
(pycckoro WM POIHOTO) SI3bIKA U fA3bIKA XUMUHU. DOPMYIHPYIOT
BBIBO/JIbI 110 pe3yJIbTaTaM MIPOBEIEHHOIO SKCIIEPUMEHTA
16 O60061enue u Ypok O06001mat0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
CUCTEMATH3aLMs 3HAHUU 110 0000111eHus U «XHUMH4YeCcKHe peaknuu B pacTBOPax 3JICKTPOIUTOB. HpHMeHsHOT
TeMe «XMMHYECKHE PEaKIMK | CHCTEMATH3AlM | ya mpakTHKE paHee H3ydeHHbI MaTepual, paboTas Mo IpyIIaM ¢
B PACTBOPAX JIEKTPOJIUTOBY Y 3HaHUH 3a/IAHASMH PA3HOTO YPOBHS CIOKHOCTH
17 K.p.Ne 1 mo Teme VYpok koHTposs | [IpuMeHstoT Ha MpakTUKe paHee U3YYEeHHbII MaTtepual, padoras 1o
«XUMUYECKHE PEaKlU1 B rpynmaM ¢ 3aJJaHusIMH Pa3HOTO YPOBHS CIOKHOCTH, BBITIOJIHSIOT
pacTBOpax AJIEKTPOJIUTOB KOHTPOJIbHYIO PadoTy.
HemeTtanbl 1 ux coequHeHus (25 4)
18 OO01mas xapakTepuCTHKA Ypok — OOBACHAIOT 4TO Takoe HeMeTaibl. CpaBHUBAIOT aJUIOTPOIHBIC
HEMETAJIJIOB HCCJIEIOBaHUE | BUJOM3MEHEHHsI KUCIIOpoaa. PackpbIBaTh MpUYHHBI aJTIOTPOIIHH.

XapaKTepI/I3y10T XUMHNYCCKHEC 3JICMCHTBI-HEMCTAJLJIbI KU IIPOCTLIC
BCIICCTBA-HEMETAJIJIBI: CTPOCHHEC, q)HSquCKI/Ie 1 XUMHYECKHE
cBocTBa HeMETaUIOB. OOBACHSIOT 3aBUCUMOCTD OKHUCIUTEIBLHO-
BOCCTAaHOBHUTEIBHEIX CBOMCTB 3JIEMEHTOB-HEMETAIIOB OT MX




1oJj0xeHus B llepuoandeckon cucteMe XuMHUECKUX AJIEMEHTOB

19

Ob6mas
XapaKTePUCTHKA IJIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunupoBan
HBII YPOK

XapakTepusyloT cTpoeHue, pU3ndeckue U XMMHUUeCKHUe CBOICTBa,
MOJIy4eHUE U MPUMEHEHHUE TaJIOT€HOB B IJIaHE 0011Iero,
O0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK/Iy CTPOCHUEM aTOMa, XUMUUYECKOU
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEHIETKH rajloreHoB, UX
(U3HYECKUMU U XUMUYECKUMU CBOWCTBAMU
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COGI[I/IHCHI/IH TaJIOrCHOB

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepu3yloT CcOCTaB, (pU3MUecCKHe U XMMHYECKHE CBOMCTBA,
[IOJIyYeHUE U  NPUMEHEHUE  COEJUHEHUHl  TaJlorTeHOB  C
HCIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHUH.
HaspiBatoT coenuHeHHs TaJOreHOB MO (OpMyJe U COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABJIMBAIOT NPUYHHHO-
CIIE/ICTBEHHBIE CBSI3M MEXJAY XUMHUYECKOW CBA3BIO, TUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COEJAMHEHWH  TaJIor€HOB,  MX
(UBUYECKUMU U XUMUYECKUMU CBOMCTBaMH.

[TpoBoasT, HAOMIOJAIOT M OMHCHIBAIOT XUMHUYECKUNA IKCIEPUMEHT
M0 PACIO3HABAHHMIO TAJOTEHUI-MOHOB C COOJIOJCHUEM MpPaBUI
TEXHHUKHU 0€3011aCHOCTH.

BrIMONHAIOT pacyeTsl Mo XUMHUYECKUM (GopMmysiaM B ypaBHEHUSIM
peakiyii, MPOTEKAIIINUX C YYaCTUEM COETMHEHHI raJOreHOB
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[T.p.Ne 2. «M3y4ueHme CBOHCTB
COJISTHOM KUCIIOTBI»

Ypok-
MPaKTUKYM

VYuarcs oOpamarbcsi ¢ J1a0OpaTopHBIM  000pYyIOBaHHEM U
HarpeBaTeIbHBIMU TPUOOpPAaMU B COOTBETCTBHUU C IPaBHIIAMH
TexHuKH Oe3omacHocTu. HabmromaroT CBOMCTBA AIEKTPOJIUTOB U
MPOMCXOAAIIMX C HUMH sBIeHUH. HaOmromgaroT W ONHMCHIBAIOT
PEaKIUU C y4acCTHEM OJJIEKTPOJIUTOB C IOMOIINBI0 €CTECTBEHHOTO
(pycckoro WM POIHOTO) SI3bIKAa U fA3bIKA XUMHUU. DOPMYIHPYIOT
BBIBOJBI 11O pGSyJ'II)TaTaM HpOBeI[CHHOFO BKCHepI/IMeHTa
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OO01mas xapakTepucTHKa
anemeHToB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlatoT oO0myr0 XapakTEepUCTHKY aToMaM, MPOCThIM BELIECTBAM H
COEIMHEHUSIM XaJIbKOT€HOB B 3aBUCHMOCTH OT HMX IIOJIO)KEHHS B
Ilepnonnueckoi cucreMme. XapakTepU3yrOT CTPOCHUE, aJUIOTPOIINS,
¢bu3znyecKkue U XMMHYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE
cepbl. YCTaHABIMBAIOT IPUYUHHO-CICACTBCHHBIE CBSI3H MEKIY
CTPOCHHEM aTOMa, XUMUYECKOHN CBA3BIO, TUIIOM KPHUCTAJUIMYECKON
PELETKH cepbl, €€ GU3NIECKUMHU U XUMUYECKUMH CBOWCTBAMH.
BhInonHAI0T pacy€Tsl 0 XUMUYECKUM (pOopMysnaM U ypaBHEHUSIM
peaKutii, IPOTEKAIOIIUX C YYaCTUEM CEPBL.
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CepoBoi0po1 U CyIbGUIBI

KomOunupoBan
HBII YPOK

XapakTepu3yoT cOCTaB, (PU3NYECKHE U XMMHYECKUE CBOMCTBA,
MOJIYYCHUE U IIPUMEHCHUE COCIMHCHUM CePhbl B CTCIICHU
OKHCJICHHS -2 ¢ UCIIOJIb30BAHUEM PYCCKOT0 (POIHOIO) sI3bIKA U
sI3bIKa XUMUHU. Ha3pIBalOT COCIMHEHHUS CePhl B CTCIICHU
okucieHus -2 1o Gopmysie 1 CocTaBiasoT GOPMYIIBI IO UX
Ha3BaHU0. COCTABIISIOT MOJICKYJIIPHBIC M HOHHBIC YPaBHCHHS
peaKIui, XapaKTepU3yIOIe XUMUICCKUE CBOMCTBA COCTUHCHHM
Cephbl B CTCIICHH OKUCIICHHS -2.
OnuChIBAIOT MPOLECCHl OKUCICHHUS-BOCCTAHOBIICHUS, OMPEICIISIOT
OKHUCIUTEIb M BOCCTAHOBUTEIb K COCTABJISIIOT JJICKTPOHHBIN
0ajlaHC B pEaKIHUsIX C Y4aCTHEM CEepPbl B CTCIICHU OKHCIICHUS -2.
YcTaHaBIHUBAOT MPUYMHHO-CICACTBEHHBIC  CBSI3U  MCXKIY
XUMHUYECKOH  CBSI3bI0, THUIIOM  KPHUCTALIMYECKOHM  PEIETKH
COCJTMHEHUH Cepbl, UX (PU3NICCKIUMH U XMMHYECKUMHU CBOMCTBAMH
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KI/ICHOpOI[HHe COCAUMHCHUS CCPBI

KomOuHupoBaH
HBIN YPOK

3anuceiBaloT (GOPMYIIbI OKCUIOB CEphl, Ha3bIBAIOT MX, OIMHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWM O KHCIOTHBIX OKCUAX.
XapakTepu3yloT COCTaB, (PU3MYECKHME M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KaK JJIEKTPOJINTA C HMCIOJIb30BAHHUEM DPYCCKOTO
(poxHOrO) s3bIKA U sI3bIKa XUMHUHM. COCTaBISIOT MOJEKYJISIpPHbIE U
VMOHHBbIE YpPaBHEHMS pEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBA CEpHOM KUCIOTHI. Pacnio3HaoT cynbhaT-HOoHbI.
XapakTepru3yrOT CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI
KaK OKHCJMTENS C MCIOJIb30BaHUEM PYCCKOTO (POIHOIO) sI3blKa U
a3plka  XuMuUM.  COCTaBJISIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METOZ0M 3JIEKTPOHHOTO OajaHca.
BbImonHsAI0T pacy€Tl M0 XUMUYECKUM (opMyJIaM U ypaBHEHUSIM
peakuyii, IPOTEKAIOIIMX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habno1a10T 1 ONUCHIBaIOT XUMUYECKUN SKCIEPUMEHT
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ILp. No 3. «M3y4yeHne cBOWCTB
CEpPHOM KUCIOThD»

Ypoxk —
IIPAKTUKYM

VYyarcs oOpamarecss ¢ J1aOOpaTopHbIM — 00OpYJOBAaHUEM U
HarpeBaTeIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IIpaBUIIaMHU
TeXHUKU Oe3omacHocTH. HaOnromaioT CBOWCTBa 3JEKTPOJIUTOB U
MPOUCXOJAIIMX C HUMHU siBieHuUd. HaOmonaroT M omuchIBaroT
peaKuu C y4aCTHEM D3JIEKTPOJIUTOB C IOMOILBIO E€CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBOJIbI 110 PE3YJIbTATaM IIPOBEIEHHOIO dKCIIEPUMEHTA
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Ob6mas
XapaKTePUCTHKA XUMHUYECKHX
anemeHToB VA rpynimsl. A30T

KomOunupoBan
HBII YPOK

JatoT o0yl XapakTepUCTUKY aToMaM, MPOCThIM BEIIECTBAM U
COC/IMHEHUSIM NMHUKTOT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS B
[lepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (U3HUECKre
U XMMHUYECKHE CBOMCTBA, MOJYy4YCHHE W MPUMEHEHUE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U A3bIKA XMMHH.
HaspiBatoT coenuHeHus azoTa 1o GoOpMylne U COCTaBISIOT
dbopMynbl MO WX Ha3BaHMIO. YCTaHABJIMBAIOT MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMMHYECKOH CBS3HM, THIIOM KpPHUCTANIMYECKOW permeéTKu
a30Ta ¥ ero (PU3NYECKUMU U XUMUYECKUMH CBOMCTBAMHU.
BrimonHsoT pacy€rhl Mo XUMUYECKUM (GopMmysiaM U ypaBHEHUSIM
peaxiui, NpOTEeKarIIMUX C y4acTUEM a30Ta
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Ammuak. Coiti aMMOHUS

Ypok ycBoeHUs
HOBBIX 3HAHUU

CoctaBisaoT  (GOopMyJbl 10 HMX  Ha3BaHUSAM. 3alUCHIBAIOT
MOJICKYJIIPHBIC U HOHHBIC YPAaBHCHHS PEaKIIMK, XapaKTepU3YIOIIHe
XAMHYECKHE CBOMCTBAa amMMMaka U coyicii amMmMoHHsA. COCTaBIISIOT
YpPaBHEHUS OKHCIUTEIIbHO- BOCCTAHOBUTEIBHBIX pEAKIUA C
y4acTHEM aMMHaKa ¢ MOMOIIIBIO AIEKTPOHHOTO OaaHca.
VYcraHaBauMBalOT MNPUYMHHO-CIICACTBEHHbBIC CBSI3U MEXKIY BUIAMU
XUMUYECKHUX CBSI3EH, TUIIAMU KPUCTALTUYECKUX PEHIETOK aMMHaKa
U Ccolell aMMOHUS M WX (QU3NYESCKUMH U XUMHUYCCKUMH
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT U OMUCHIBAIOT XUMHYECKHUI
AKCIIEPUMEHT TI0 PacliO3HaBaHUIO HOHOB aMMOHHUS C COOJIIOIEHUEM
IIpaBWJI TEXHUKHU 0€30IaCHOCTH.

BreImonHs0T pacuy€Thl M0 XUMUYECKUM (GopMyTaM U YpaBHEHHSIM
peaKIuii, MPOTEKAIOIINX C yYaCTHEM aMMHaKa
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I1.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4eHHUe ero
CBOMCTB»

VYpok -
MPAKTUKYM

[Tomygaror, coOMparOT W pacmo3HAlOT amMMHak. PaboTamT c
n1abopaTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B
COOTBETCTBUU C TpaBUJIAMU TEXHHUKHU Oe3omacHocTu. HabmromaroT
U ONHCBHIBAIOT XUMHYECKUN SKCHEPUMEHT C TOMOIIbIO PYCCKOTO
(ponHOTO) sA3bIKA W sI3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJABI IO
pesyabTaTaM MPOBEICHHOro 3KcmepuMeHTa. CoTpyAHMYAOT B
npolecce y4eOHOro B3auMoIeHCTBUS ITPU paboTe B rpymnmnax
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Kucnopoaconepxarniue
COEJUMHEHMS a30Ta

Ypok -
UCCIIEJOBaHUE

3anuChIBalOT pPEaKLMil, XapaKTepU3yILMe XUMUUYECKUE CBOMCTBA
OKCHJOB a30Ta.Y CTaHABJIMBAIOT NPUYUHHO-CIEJACTBEHHBIE CBS3HU
MEXIy BUJIOM XUMHUYECKOM CBSI3M, THUIIOM KpPHUCTAJUIMYECKOU
pPEIIETKH OKCHUJOB a30Ta M WX (U3MYECKUMHU W XHUMHYECKUMHU
cBoiicTBamMu. XapaKkTEepU3ylOT COCTaB, (PU3MUECKHE M XUMHUYECKHE
CBOMCTBAa a30THOM KHCIOTHI KakK 3JIEKTPOJIUTA, IMPUMEHEHUE C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHUH.

3anuchIBalOT MOJICKYJISIPHBIE M HMOHHBIE YPaBHEHHS pEaKIui,
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Kucnoponcoaep:xaiue
COEIMHEHUS a30Ta

KomOunupoBan
HBIN YPOK

XapaKTEePU3YIOIIAE XUMUYECKHE CBOMCTBA a30THOM KHCIOTBI KaK
anektponuta. JIpoBoasT, HAOMIONAIOT W OMUCHIBAIOT XUMHUYECKHMA
AKCIEPUMEHT, XapaKTEPU3YIOIUN CBOMCTBA a30THOW KHMCIJIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUJI TEXHUKH 0€30IaCHOCTH.
XapakTepu3yroT a30THYIO KUCJIOTY KaK OKHCIUTENb. COCTaBIIAIOT
YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMI,
XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA a30THOM KUCIIOTHI KaK
OKHCIJIMTES, C TOMOLIBIO 3JIEKTPOHHOTO OanaHca. [IpoBoasr,
HaOJII0AAI0T ¥ OIMCHIBAIOT XUMHUYECKUI SKCIIEPUMEHT,
XapaKTEePU3YIOLUI CBOMCTBA a30THOM KHMCIIOTBI KaK OKUCIIUTENS, C
co0JIr0/IeHHEeM ITPAaBUJI TEXHUKH O€3011aCHOCTH
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®docdop u ero coeMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3ylT  CTpOEHHE, aIOTpOnuio, (U3HUYECKHe |
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M TNpuUMeHeHue Qocdopa c
MCII0JIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMHH.
CaMocTosTeNbHO OMKMCHIBAIOT cBOMcTBa okcup ¢ochopa(V) kak
KHMCJIOTHOTO OKCHJIa U CBOMCTBA OpTOPOCHOPHON KHUCIIOTHI.
[TpoBoaAT, HAOMIOJAIOT U OMKMCHIBAIOT XUMHUECKUI 3KCIIEPUMEHT C
COOIOICHHEM TIPaBWJI TEXHUKH Oe30macHOCTH. Pacrio3HaroT
dochar-noHs
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Ob6mmas
XapaKTepUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTu3aIu
M 3HAHUHU

JlatoT 0o0myro XapakTepUCTUKY aTroMaMm, IMPOCThIM BEIIECTBAM U
coeIMHEHUAM 3yieMeHToB [V A- rpynmsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuogmyeckont  cucreme.  XapakTepu3yrOT
CTPOCHHUE, aJUIOTPOIUI0, (PU3MUECKMe W XHWMHUYECKHE CBOMCTBA,
NOJy4eHHEe M NPUMEHEHHE aMOpP(HOro yriepoja U ero COpToB ¢
HCII0JIb30BAaHUEM PYCCKOTO (POJHOIO) SI3bIKA U A3bIKA XUMHH.

CpaBHUBAIOT CTPOEHUE U CBOMCTBA ajiMa3a U rpadurta. OnuchBaOT

OKHCJIMTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA yriepoaa
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Kucnopoaconepxarniue
COCIMHEHUS yriiepoja

KonTponbHo-
0000maroHii

YpOK

XapakTepu3yrT COCTaB, (PU3MUYECKHME M XHMHYECKHE CBOMCTBA,
MOJIy4YeHUE U MPUMEHEHUE OKCHJIOB YIepojia C MCIOJIb30BaHUEM
pPycCKOTO (pPOAHOTO) sI3bIKA M SI3bIKAa XWUMHHU. Y CTAHABIMBAIOT
MIPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKAY BHIAMH XHUMHUYECKHUX
CBSI3€H, TUTIAMH KPUCTALTHYECKUX PEMIETOK OKCUIOB yIriiepoja, uxX
(GU3UYECKUMA W XHMHYECKHMMHM  CBOMCTBAaMH, a  TakKke
npumMeHenreM. CoOM0a0T MpaBuiia TEXHUKH O0€30MMaCHOCTH TIPH
WCIIOJIb30BAaHUM TIEYHOTO OTOIUJICHUS. XapakTEepU3ylOT COCTaB,
($U3UYECKHe U XMMHUUYECKHE CBOWMCTBA, MOJYYCHUE M MPHUMCHCHHE
YTOJIbHOM KHUCIIOTHI U €€ cosielt (kapOOHAaTOB M THAPOKApOOHATOB) C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XMMHH.
WMiurocTpupyloT 3aBHCUMOCTh CBOMCTB COJIEH YTrOJbHON KUCIOTHI
OT ux coctaBa. [IpoBoasT, HAOMIOJAIOT M OMKMCHIBAIOT XUMHYCCKHUI
9KCIIEPUMEHT C COOJTFOICHUEM MTPABIII TEXHUKH 0€30TIaCHOCTH.
Pacnioznator KapOOHAT-UOH. BBIMOIHAIOT pacd€Tel 1O
XUMHYECKUM (OpMYJiaM M YPaBHEHUSM PEAKIIHHA, TPOTCKAIONIUX C
y4acTueM COeIUHEHHH yriepoaa
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ILp. No 5. «Ilonyuenue
YTJIEKHUCIIOTO Ta3a U U3y4eHue
€ro CBOMCTBY»

Ypoxk —
IIPAaKTUKYM

[Tonygaror, coOuparOT W  paclmo3HAIOT  YIJEKUCIBIA  ras.
HalnronaroT v OnuChIBalOT XUMUYECKUN SKCTIEPUMEHT C TIOMOIIBIO
pycckoro (poIHOro) s3blKa M sA3bIKa XUMHH. DOpMyIupyroT
BBIBOJIbI ITO PE3YyJIbTaTaM IMPOBCACHHOI'O SKCIICPHUMCEHTA.
CorpyaHuyatroT B mpolecce y4eOHOro B3aWMOJICHCTBUA MpU
paboTe B rpynmnax
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YrneBoxopoasl

KomOunupoBan
HBII YPOK

XapakTepu3ylT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coeuHeHui.  PasnuuaroT  mpepenbHBIE U HENpeEAEibHbIE
YTJIEBOJOPOBI. HaspiBator 1 3amuchiBaloT  (opmysbl
(MOJIEKYNISIpHBIE W CTPYKTYpHBIE) BaXHEUIIMX IpeJCTaBUTENeH
yriaeBonopoAoB. Ilpennaraior SKCIEPUMEHT IO Paclo3HABAHUIO
COEJMHEHUH HempenenbHOro crpoeHus. HabmogaroT 3a Xomom
XUMHYCCKOI'0 3KCIICPUMECHTA, OIMMUCBIBAThL €TI0 U ACJIaTh BBIBOJbLI HA
OocHOBe HaOmoaeHud. DOUKCUPYIOT PE3yNbTaThl AKCHEPUMEHTA C
MOMOIIBI0 PYCCKOTO (POJHOTO) $3BIKA, a TAKXKE C TOMOIIBIO
XMUMHUYECKUX (OPMYII U YpaBHEHUH.
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Kucnopoaconepxarniue
OpraHUYECKUE COCAMHEHUS

KomOunupoBan
HBII YPOK

XapakTepus3yoT CIIUPTHI, KaK KHCIIOPOJCOAEPKAILUE
opranudeckue coenuHeHus. Kiaccupuuupyror —CnupThl 1O
aTOMHOCTH.

HaspiBatoT mpexacraBuTeneil OJHO- U TPEXATOMHBIX CIHAPTOB U
3aIlUCBIBAIOT U3 (POPMYJIBI.

XapakTepusyroT KHCJIOTHI, KaK KHCIIOPOACOAEPKALLUE
OpPraHUYECKHUE COCIUHEHUS.

HaspiBator  mpencraBuUTened MPEAENHbHBIX M HEIPEAEIbHbIX
KapOOHOBBIX KUCJIOT U 3alUCHIBAIOT U3 (OPMYIIbI.
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Kpemuunii u ero coequHeHus

Komb6unupoBan
HBII YpOK

XapakTepu3yloT CTPOCHHE aTOMOB W KPUCTAIUIOB, (DH3WYECKHE U
XUMHUYECKHUE CBOICTBA, IMOJIYYEHUE M IPUMEHEHUE KPEMHUS C
WCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

VYcraHaBnuBaroT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY
CTPOCHMEM  aToOMa, BHJOM  XUMHYECKOHW  CBS3H, THUIIOM
KPUCTATIMYECKON PEIETKH KpPeMHHs, ero (U3HYECKUMU U
XUMUYECKUMH CBOMCTBAMU. BBIMOIHAIOT pacuy€Thl M0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C y4aCTHEM
KPEMHHSI U €r0 COCIMHEHUIN. XapaKTepu3yloT COCTaB, PU3MUECKUE
1 XMUMHYECKUE CBOWCTBA, MOJYYEHUE U MPUMEHEHUE COCIUHEHUN
KPEMHHsSI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
xumMun. CpaBHMBAIOT TUOKCHUJIBI yriiepoaa U KpeMHus. ONUChIBatOT
BOKHEUINIME THUIBI TPHUPOAHBIX COCAMHEHHN KpPEMHHUS Kak
OCHOBHOTO 2JIeMeHTa nTuTochepsl. Pacro3HaloT CHIIMKaT-uoH
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CunmkaTHas
MTPOMBIIIITIEHHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepru3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTb U €€ OCHOBHYO
MIPOAYKLHIO. Y CTaHABIMBAIOT AHAIOTUU MEXKY Pa3IMYHBIMU
OTPACIISIMHA CHIIMKATHOW MTPOMBIILIIIEHHOCTH
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HOJIy‘ICHI/IC HEMCTAJJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUN

OnuchIBalOT HAX0XK/IEHUE HEMETAIUIOB B IPUPOAE. XapaKTEepPU3yIOT
(pakIMOHHYIO TIEPETOHKY KHUIKOTO BO3/IyXa KaK COBOKYITHOCTh
(bU3HYECKUX MPOIIECCOB. APTYMEHTHUPYIOT OTHECEHHE aKTHBHBIX
HEMETAJVIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOIIECCAM
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[TonydyeHnue BaKHENIIUX
XUMUYECKUX COCAMHEHUIN
HEMETAJIJIOB

VYpok -
MIPaKTUKYM

XapakTepu3yroT XUMHU3M, CBIPbE, almapaTypy, HayqHble
MIPUHIUIIBI U IPOAYKIIUIO IPOU3BOICTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KHUCIOTHI C TPOU3BOJICTBOM
aMMuaKa
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O06001IEeHE 10 TEME
«Hemerasuibl M1 UX COCIUHEHUA

KomOunupoBan
HBII YPOK

ITpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOEHUU TEMBI.
KoppektupyroT CcBOM 3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM
pesyabraroM. [lomydaroT  XuMHuYecKyr0o  UHGOpMAaLUU U3
Pa3NIUYHBIX MCTOYHUKOB. llpeacraBnsior umHbOpManMIO MO TeMe
«Hemeramnel» B Buae TabIul], CXeM, OIOPHOIO KOHCIEKTa, B TOM
yucie ¢ npumeHenueM cpeacrts UKT
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K.p. Ne2 1o teme:
«HemeTtaiuisl 1 ux
COETMHEHU S

Ypok -
KOHTPOJIA
3HAaHUH

[TpuMeHsIOT Ha MpaKTUKE paHee N3YUYCHHBIN MaTepual, padoTas 1o
rpynnaM ¢ 3aJaHUsMHM Pa3HOIO YPOBHS CJIOXHOCTHU, BBIIIOJHSIOT
KOHTPOJIbHYIO PadoTy.

MeTtaJuibl 1 ux coequnenus (17 4)
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[Tono>xeHne METaIOB B
[Tepuonuueckoit cucrteme,
CTpOCHHE aTOMOB U KPUCTAIIJIOB

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBACHAIOT UYTO Takoe MeTawbl. Pasnmuuaior  hopmbl
CYLIECTBOBAHUS METAJIOB: JIEMEHTHI U ITPOCThIE BEUIECTBA.
XapakTepu3yloT XUMUYECKHE  DJIEMEHTBbI-METaulbl [0  HX
nonoxxkenuto B Ilepuommueckoit cucreme JI. WM. Menneneena.
[Iporuo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B llepmoamueckoir cucremMe xumuyeckux a3nemeHtoB [l U.
MengeneeBa. YCTaHaBIMBAIOT NPUYMHHO-CIEACTBEHHBIE CBSI3U
MEXIy CTPOCHHEM aroMa, BUJIOM XHMHYECKOW CBS3H, THUIIOM
KPUCTAJUTMYECKON PEIMIETKH METAJIJIOB — MPOCThIX BELIECTB U UX
COEIMHECHU I
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O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunupoBan
HBIN YPOK

OOBSACHSIOT YTO TAKOE pAad aKTUBHOCTH MCTAJIJIOB. HpI/IMCHHIOT €ro
I XapaKTCPUCTUKHU XUMHUYCCKUX CBOMCTB MMPOCTBIX BEHIECCTB-
MCTAJIJIOB. O606I.[IaIOT CUCTCMY XUMHUUCCKUX CBOMCTB METAJJIOB
KaK «BOCCTaHOBMUTEJIBHBIE CBOMCTBAY. COCTaBIISIOT MOJICKYJIAPHBIC
YpaBHCHUSA peaKHHﬁ, XApaKTCPU3YIOINX XUMHUYCCKUC CBOMCTBaA
MCTAJIJIOB B CBCTC YUCHUA 00 OKHMCIUTEIHFHO-BOCCTAHOBUTEILHEIX
nponeccax, a p€akuuu € y4aCTUEM 3JICKTPOJIUTOB, IPCACTABIIATH
TaKXC€ 1 B MOHHOM BI/IJIG.Ha6J'IIOJIaIOT " OIMMCBIBAIOT PCAKIINN
MCXKAY BCIICCTBAMU C ITIOMOIIBLIO PYCCKOI'O (pOI[HOFO) SA3bIKAa U
si3pIKa XUMUH. CaMOCTOSTEIIFHO IMPOBOAAT OIIBITHI,
NOATBCPKAAOITHNEC XUMHUYCCKUC CBOMCTBa METAJIJIOB C
CO6J'IIOJIGHI/IGM IIpaBHUJI TCXHUKHU 0e30macHOCTH
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OO01mas XxapakTepuCTHKa
MIETOYHBIX METAJIIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHAIOT OSTUMOJOTHUIO  HA3BaHWUS TPYINBl  «IIEIOYHBIE
MeTaJIbl». JlaloT o0lIyr0 XapakTepUCTUKY IIETOYHBIM MeTayljiam
Mo ux mnojoxkeHuto B Ilepumoanueckoil cucTeMe XHUMHUYECKHUX
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OO61mas xapakTepucTHKa
HIEJIOYHBIX METAJJIOB

KomOunupoBan
HBII YPOK

anemenToB 1. M. Menneneena.

XapakTepus3yloT cTpoeHue, Gu3NYecKue U XMMUYECKHE CBOWMCTBA
[IEJTIOYHBIX METAIIJIOB B CBETE 00IIETr0, 0COOCHHOTO U SMHIYHOTO.
[Ipencka3piBalOT pU3NYECKUE U XMMHUYECKHE CBOICTBA OKCHJIOB U
TUAPOKCUJIOB IIEJIOYHBIX METAJUIOB HAa OCHOBE HMX COCTaBa H
CTPOEHHUS u MOATBEPKIATh IIPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIUX peakuuil. [IpoBoAST pacu€rbl O XMUMHYECKUM
dbopMynaM U ypaBHEHHUSM peaKIUi, MPOTEKAIOMINX C y4acTHEM
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM
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OO01ast XapaKTepUCTHKA
I1€JI0YHO3EMENbHBIX
METaJIJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU
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OO0m1as xapakTepuCTUKA
IEJI0YHO3EMENTbHBIX
METAJUIOB

KomOunupoBau
HBII YpOK

XapakTepu3ylT CTpoeHHe, (PU3nYecKue U XUMUYECKHE CBOMCTBA
IETOYHO-3€MEIbHBIX META/IJIOB B CBETE OOIIEro, 0COOCHHOIO H
enquHU4HOrO. IIpenckaspiBatoT  (GU3HYECKHE W XUMHYECKHE
CBOMCTBA OKCHUJOB M THUAPOKCHUIOB MetaioB |IA rpynmel Ha
OCHOBE HMX COCTaBa W CTPOCHHS W TIOJITBEPXKIAIOT IPOTHO3BI
YpaBHEHHUSMH COOTBETCTBYIOIINX PEAKIU.

[TpoBomaT pacuéThl MO XUMHYECKHUM (GopMyllaM U YypaBHECHUSIM
peakui, MPOTEKAIONMUX C YYaCTUEM IIEIOYHBIX METAJUIOB M HX
COeIMHEHUN
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JKEcTKOCTE BOIBI M CIIOCOOEI
€€ ycTpaHeHus

Ypok ycBoeHus
HOBBIX 3HAaHUU

OOBACHAIOT YTO TaKoe <(OKECTKOCThL BOJALIY. Pazauuaror
BPEMEHHYI0O M TOCTOSIHHYIO J>K€CTKOCTh Bojbl. [IpennaratoT
CIocoObI yCTpaHEHHUsI KECTKOCTH BOjbL. [IpoBonsT, HabMOMaI0T U
OMHCHIBAIOT XUMHUYECKUI IKCIEPUMEHT, ¢ COOTIOJCHHEM MpPaBUIl
TEXHUKHU 0€30MaCHOCTH
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I[Lp.Ne 6. «llonyuenue
’KECTKOM BOJBI H CIIOCOOEI €€
yCTpaHEHUS»

KomOunupoBan
HBIN YPOK

[Tonygaror, CcOOMpPAarOT W PacHO3HAIOT VIJIEKUCIBIA  Ta3.
Oo6pamatorcs c 1a00paTOPHBIM o0opynoBaHEM u
HarpeBaTeIbHBIMU TPUOOpPAaMU B COOTBETCTBHUU C IPaBHIIAMH
TEXHUKHU Oe3zomacHocTH. HaOmromaroT M ONMUCHIBAIOT XUMHUYECKUHI
SKCIEPUMEHT C TMOMOIIBbI0 PYCCKOro (POJHOTO) s3bIKa M SI3bIKA
XxuMuHA. POpPMYIUPYIOT BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO
SKCIIEPUMEHTA. CoTpynHu4yaloT B mporecce  y4eOHOTro
B3aMMOJICICTBHS MpU paboTe B rpynmax
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ATIOMUHUI U €TO COCOUHCHUA

Ypok -
IIPAKTUKYM

XapakTepu3yoT allFlOMUHUN 110 €ro MOoJIOKEHUIO B [leproanyeckoit
cucremMe XuMudeckux anmemMeHToB [[. 1. MenneneeBa. OnuchIBalOT
CTpOCHHE, (U3MYECKHE M XHMHYECKHE CBOWMCTBA aIIOMHHHS,
HO}ITBep)K)IaH X COOTBET CTBYIOHII/IMI/I ypaBHeHI/ISIMI/I peaKHHﬁ.

OOBSICHAIOT JBOWCTBEHHBIM XapakTep XHMHUYECKHUX CBOMCTB




OKCHa U TUAPOKCH A AJIFOMUHUS.
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DKeieso

Ypok ycBoeHus
HOBBIX 3HAHUM
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CoenuHeHNs Keae3a

KomOunupoBan
HBIN YPOK

XapakTepu3yroT MojokeHue xene3a B [leproandeckoi cucreme
xumuueckux anmemeHtoB J[. W. MenzaeneeBa, 0COOCHHOCTH
cTtpoeHuss aroma. OmnuceBalOT (pU3MUECKHE UM XUMHYECKHE
CBOMCTBAa  ’Kele3a, MOATBEPXKIash HMX  COOTBETCTBYIOLIMMHU
ypaBHEHUSAMH peakuuid. OOBICHIIOT HAIUYUE ABYX T'€HETHYECKHX
psAnoB coemuHeHWii skemesa Fe+ m Fe*™ . Vcramasnmmsaror
3aBHCHUMOCTh OOJacTeil NMPUMEHEHMs jKeje3a U €ro CIUIABOB OT
cBoiictB. [lpoBomsaT pacu€Tel MO XUMHYECKHM Qopmynam u
YPAaBHEHUSAM pPEAKLUN, MPOTEKAIOIIMNX C y4aCTUEM JKelle3a U €ro
coenuHeHu. HaOmogaroT W OMHMCBHIBAIOT  PEAKIHH  MEXKIY
BEIIECTBAMH C TOMOIIBID PYCCKOTO (POJHOTO) fA3bIKA W SI3bIKA
XUMUU
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[1.p. Ne 7 «Pemienue
PKCIIEPUMEHTAJIBHBIX 3aa4 10
Teme «MeTanby

Ypok-
IIPAaKTUKYM

DKCHEpPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAUIOB M MX
COCIII/IHGHI/H\/JI, peiiatb OSKCIOCPHUMCHTAJIBHBIC 3agadud II0 TEME
«Metamnely. PaGortator ¢ mabopaTopHbIM 000pYIOBaHHEM U
Harpe€BaTCjibHbIMU HpI/I60paMI/I B COOTBCTCTBUU C IIpaBHJIaMH
TeXHUKU Oe3zomacHocTH. HabmromaioT cBOWCTBa METaLIOB M MX
COC}II/IHGHI/IfI u ﬂBHGHHﬁ, IpOUCXOAAIINX C HHUMH. OnucCeIBAIOT
XUMUYECKUA  DKCIEpUMEHT. @DOpMynHpYIOT  BBIBOABI IO
pe3ynbpTaTaM MPOBEACHHOTO dKcrepuMenTa. OnpeaenstoT (MCXos
u3 y4eOHOH 3a/1aui) HEOOXOJUMOCTh UCIIOIh30BaHUS HAOIIOICHUS
HJIM OKCIICPUMCHTA
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Koppo3ust MeTamioB U criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO Takoe KOppo3us. Pa3nuyaroT XUMHUYECKYI0 U
AIEKTPOXUMUUYECKYIO  KOppo3uH.  WIUIIOCTpUpPYIOT — TOHSTHS
«KOppO3UA», «XUMHUYECKAsT KOPPO3HS», «IEKTPOXUMUYECKas
KOppO3Usl» TpUMEpaMH. XapaKTePU3YIOT CHOCOOBI  3aIIUTHI
METaJUIOB OT KOPPO3UH
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Mertasuibl B IPUPOLE.

Ypok ycBoeHUs
HOBBIX 3HAHUN
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[TonsTHE O METAILTYprUn

Ypoxk- cemunap

Knaccupumupyror GopMbl TpUPOIHBIX COSTUHEHUN METAIJIOB.
XapakTepu3yloT OOIIMe CHOCOObI MOJIyYEHHUS METaJUIOB: IHPO-,
THIPO- U DIIEKTPOMETAITYPTUH.

KonkpeTnsupyoT 3T crnocoObl NpuUMepamMH U ypaBHEHHUSIMHU
peakIMii ¢ COCTaBICHUEM DJIEKTPOHHOTO OanaHca.

OnHCHIBAIOT JOMEHHBIHN MPOIIECC U AIIEKTPOIUTHIECKOE TTOTydSHHE
METAJLIOB.




Pa3nuuaroT 4€pHbIC U LIBETHBIC METAJUIbI, YYT'YHbI U CTAJIH
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O00011IeHNE 3HAHUI IO TEME
«MeTalibl)

O0o0marommii
YPOK

O0600111aI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
«Metamby. [I[puMeHSIIOT HA TPAKTUKE paHee U3YYEHHbIN
MaTepuai, paboTas 1Mo TpymmaMm ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS
CJI0HOCTHU
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KontposbHas padota 3 1o reme
«MeTamibby

Ypok KOHTpPOJIA

[TpuMeHsIIOT Ha MIpaKTUKE paHee U3YUYEHHBII MaTepual, padoTtas mo
rpynnaMm ¢ 3aJaHUsIMU Pa3HOI'O YPOBHS CJI0KHOCTH, BBIITIOJIHSIOT
KOHTPOJIbHYIO PadoTy.

Xumu

sl M OKPY KaIoLIasi

cpena (2 v)
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XuMuueckas
TUTAHETHI 3eMIIA

opraHu3anus

KomOuHupoBan
HBIN YPOK

HNHTerpupytoT cBeneHus 1o Gpu3ndeckoit reorpaduu B 3HaHHUS O
XHUMHUYECKON OpraHu3aluy IIaHeThl. XapaKTepru3yroT
XUMHUYECKUH COCTaB T'€OJIOTHUYECKUX 000JI09eK 3eMITH.
PaznuyaroT MuHEpasnbl ¥ TOPHBIE TOPOJIBI, B TOM YUCIIE U PYIbI

61

Oxpana
OKPY>KarOIIEi cpesibl OT
XUMHYECKOTO 3arpsi3HCHUS

Ypoxk — cemuHap

XapakTepu3yroT UCTOYHHUKHU XUMHYECKOTO 3arpsI3HECHUS
OKpyXarome cpeapl. ONUCHIBAIOT T100ABHBIE AKOJOTHYCCKUE
npoOJieMbl  4YeJIOBEUECTBa,  CBS3aHHBIE  C  XHMHYECKUM
3arpsisHeHueM. lIpejaraloT MyTd MUHHMU3ALMUK  BO3JCUCTBUS
XUMHUYECKOI'O 3arpsA3HEHHs Ha OKpYyKaromiyro cpeay. IlpuBomsr
MIPUMEPBI MEXKIYHAPOJIHOTO COTPYJIHHYECTBA B OOJACTH OXPaHBI
OKpPYXKaroIIel Cpellbl OT XUMHUYECKOTO 3arpsi3HeHUs

(OI) (7 v)

O000menne 3HaHUI O XUMHUH 32 KYPC OCHOBHOI IKO0JbI. [ToaroroBka k OCHOBHOMY rocyAapCTBEHHOMY IK3aMEHY
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BemecTBa

O06006maronmn
YPOK

[Ipeacrasmsitor uHbopmaruio no teme «llepuonnueckuii 3aKoH U
Ilepuonnueckas cucrema JI. M. Menneneesa B cBeTe Teopuu
CTPOCHHsI aTOMa» B BHJI€ TAOJIMI], CXEM, OTMIOPHOTO KOHCIIEKTa, B
ToM uncie ¢ npuMenenneM cpeAactB UKT. BeimonHsior TecToBble
3amanus no teme. [Ipeacrapnstor uHpopmanuio mo teMe «Bumbl
XUMHUYECKUX CBS3€M W TUIBl KPUCTALIMYECKUX  PELIETOK.
B3anMocCBs3b CTPOCHHS U CBOWCTB BEIIECTB» B BHJIE TaOIUII, CXEM,
OMOPHOT0 KOHCIIEKTa, B TOM yucie ¢ npuMenenuem cpeacts KT
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XUMUYECKUE PEaKIINU

O0o00marommii
YPOK

[Ipeacrasmsitor  uHpopMmanuo 1o Teme  «Kimaccudukanms
XUMUYECKUX pEeaKUMi 1o pa3iaudHbIM Mpu3HakaMm. CKOpoCTb
XHMHUYECKUX PEaKIui» B BHAEC TaONHI[, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uHcie ¢ npuMeHenuem cpencts HKT.
BrinosiHstoT TecToBbie 3anaHus o Teme. Xapakrepuszyror OBP,




OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb.

64 OCHOBBI O6oOmaromuii | XapakTepusyroT o01Ire, 0COOCHHbIC U HHIUBUIYaIbHbIC CBOWCTBA
HEOPraHUYECKOMU YPOK KHUCJIOT, OCHOBAHUM, COJIEM B CBETE TECOPUHU IJIEKTPOJIUTHUYECKOU
X IMHH JIUCCOLIMAMA.  APryMEHTUPYIOT  BO3MOXKHOCTb  IPOTEKAHUS
65 OCHOBBI O6oOwaromuii | XMMUYECKUX PEaKIUid B pacTBOpax 3JICKTPOJIMTaX MCXOAS U3
HEOpraHW4YeCcKOoi YPOK ycinoBuii.  KnaccupuuupyroT HeOpraHMYecKHe BeIIecTBa 10
XUMUU coCTaBy M cCBoHMcTBaM. I[IpuBOIAT mnpuMepbl NPEACTABUTENCH
KOHKPETHBIX KJIACCOB M I'PYNIT HEOPraHUYECKUX BEIIECTB
66 [ToBTOpEHME M 0000IIECHUE 10 KomOuHupoBan | BEINOJHSAIOT TECTHI M YIPAXXKHEHHUS, PEIIAIOT 3aJja4H 110 TEME.
reMme. Iloaroroska k HBIH YpOK [TpoBoaAT o11eHKY COOCTBEHHBIX JOCTH)KCHHUI B YCBOSHUU TEMBI.
KOHTPOJIbHOU paboTe KoppektupytoT cBou 3HaAHUS B COOTBETCTBUH C IJITAHUPYEMBIM
pe3yiabTaToOM
67 K/p Ne4 «MtoroBast mo Kypcy VYpok koHTpoas | IIpuMeHsIOT Ha IpaKTUKE paHee U3yYEeHHBIH MaTepua, padoTas no
OCHOBHOM ILIKOJIBD rpymnmnam ¢ 3aJaHusIMHU Pa3Horo YpOBHS CJIIO?KHOCTH, BBIIIOJIHAIOT
KOHTPOJIbHYIO PadoTy.
68 AHaM3 KOHTPOJIBHOIH paboTHI. KoppekTupytoT cBou 3HaHUS

I[MoaBeaeHEe UTOTOB TOAA.




Kpurtepuu onieHUBaHMS 10CTHKEHUA 00YHAIOIIMXCS

OcHoBHas 3aj1aua ¥ KpUTEPHUM OLICHKU — OBJIaJICHUE CHCTEMOM YUEOHBIX JEUCTBUHN C N3y4yaeMbIM YICOHBIM MaTEpPHAJIOM.

CucrtemMa OIICHKM BKJIIOYAaeT B ceOs BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOW IITKOJIOM) M BHEIIHIOK (OCYyIIECTBIsAeMast
BHEIIIHUMHU T10 OTHOIIICHUIO K IIIKOJIC CITy>KOamu).

JI71s1 OIIeHKM MCIOJIB3YETCs MepcoHuuImpoBaHHas nHGOpMalus 1 aHOHUMHas (HenepCOHU(UIIUPOBaHHA ).

[TepcornpuIMpOBaHHONW OIEHKE IMOJICKAT TOJHKO METANPEIMETHBIC W MPEAMETHBIC Pe3yNbTaThl U3 OJIoka «BBITyCKHHK
HAaY4YUTCS.

OneHka JOCTHXKEHUN PEaTM3YETCsl «METOAOM CIIOKEHUSD, TPU KOTOPOM (PUKCUPYETCSl JOCTHXKEHUE OTIOPHOTO YPOBHS U €T0
MIPEBBILIICHUE.

JInst olleHUBaHUs UCTOJIB3YIOTCS: CTaHIapTU3UPOBAHHBIE MMCHbMEHHBIE U YCTHBIE Pa0OThI, MPOEKTHI, MPAKTUUECKUE PAOOTHI,
nabopatopHbie pabOThI, TECTHI, 3a4E€ThI, TBOPUYECKHUE paOOThI, CaMOaHaIU3, CAMOOIICHKA, HAOIIOICHUS U TIP.

Tunel 3a1aHuii, KOTOPble HUCHOJbL3YIOTCS AJIS OIEHKH JI0CTHKEHUI:
1o ¢opMe OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO ITPOBEPSEMBIX 3HAHUH, YMEHUH, CITOCOOOB JICUCTBUI: 0a30BbIi M MOBBIIICHHBIN YPOBEHb;
10 MCTIOJB3YEMBIM CPEJICTBAM: 3aJjaHusl JJI MUCbMEHHOM UM YCTHOM Oece/bl, MPAKTUUYECKUE 3a/laHus, 1a0opaTOpHbIE padOTHI;
1o ¢opMe MIPOBEACHHUS: I MHIUBUTyAIbHOW WM TPYIIIOBON paOOTHI.

Hrorosas oneHka CKJIAIbIBACTCH M3:
HAKOIJIEHHBIX OIIEHOK (XapaKTepu3yIoT JUHAMUKY 00pa30BaTeNIbHbIX TOCTHXKEHUHN yUaluxcs);
OLICHKH 32 CTaHJapTU3UPOBAHHBIE UTOTOBBIE PA0OTHI (XapaKTEPU3yIOT YPOBEHb TPUCBOEHUS CITIOCOOOB ACHCTBHUI)

BHyTpeHHIOI0 cCTeMYy OLlEeHKH HA CTYIIeHH OCHOBHOIO 0011ero 00pa3oBaHusi KJIaCCUPUIUPYETCs CIEAYIOIUM 00pa3oM U
BKJIFOYAET MPOLEAYPHI:

HHIUBHUAYAJIbHBbIE Pe3yJbTAaThl YYallIMXCH - B chepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX YMEHHU U HaBBIKOB, BBISBIISIIOTCS B
X0/J1€ TMICUXOJIOTO-TIeJarOTUYeCKOTO0 MOHUTOPHUHTA;

NpeAMeTHbIE Pe3yJabTAThI - PE3YJIbTaThl, IOJYYEHHBIE B IPOLIECCE OLICHUBAHUS YUUTEIISIMU IIKOJIbl HA MPEIMETHOM YPOBHE;
BHYTPHIIKOJIbHbIE Pe3yJbTAThl - PE3YyJbTaThl, MOJYYCHHBIE B XOJ€ aJIMUHUCTPATUBHOTO KOHTPOJSl, UTOTOBOM aTTecTaluu
y4ammxcs

( KOHTpPOJIbHBIEC PAOOTHI, MPOMEKYTOUHBIE, HITOTOBBIE, TUATHOCTUYECKUE);

BHENIKOJIbHbIE Pe3YJbTAThI - PE3YyJIbTaThl OJIMMIINA/, KOHKYPCOB, COPEBHOBAaHU, KOH(EpEHIINI 1 T.11.;



pE3yNbTaThl, MOJYYEHHBIE B X0/I¢ HE3AaBUCHMMOI BHEIIHEH OLEHKH - pe3yJIbTaThl nodyyeHHble B xoae [ UA;
HedopMaTN30BaAHHAS OLIEHKA - TOPT(OIHO.

I[JIH OIINCaHUuA ,ZIOCTI/I)KGHI/Iﬁ O6y‘{aI-OHII/IXCH uenecoo6pa3H0 YCTAHOBHUTH CJICAYIOIINEC YCTHIPE YPOBHA.

oOyyJarommecss MOTYT OBITh BOBJICUYCHBI B IMPOEKTHYIO JESATCIBHOCTH I10
npeaMeTy M COPHEHTHUPOBAHBI Ha IPOJOIKEHHE OOYYCHHS B CTapIIUX
KJ1accax o JaHHOMY ITPOQHIIIO.

YpoBeHb JlocTHKeHHe INIAHMPYEMBIX pe3yJIbTATOB Ouenka (ormerka)
ba3osblii JEMOHCTPUPYET OCBOCHUE YUECOHBIX ACHCTBUM C OMOPHON CUCTEMON 3HAHUMN | «yAOBIETBOPUTEIBHO» (WU
YPOBEHb B paMKax Juarna3oHa (Kpyra) BbIOEIEHHBIX 3anad. OBnageHue Oa30BBIM | OTMETKAa  «3»,  OTMETKa
AOCTHKEHMI | yDOBHEM SIBJIAETCS JIOCTATOYHBIM JUIsl TMPOJODKEHHS OOYYEHUS Ha | «3aUTEHOM).

CIEAYIONIeH CTyNeHn 00pa30BaHusl, HO HE 10 MPOGUILHOMY HAIIPABJICHUIO
IloBbIlIEHH | YCBOGHHE OMNOPHOM CHCTEMbl 3HaHM HA YpPOBHE OCO3HAHHOIO | OLIEHKA «XOpOLIo» (OTMETKa
blii YypOBEHb | IPOU3BOJILHOTO OBJIAJEHUS Y4YEOHBIMH JCHCTBUSMH, JOCTATOUYHBIA O | «4»);

Kpyrosop, ImMpoTra (uiau  u30uparenbHOCTH)  UHTepecoB. Takue

OCBaMBaeT OOJIBIIMHCTBO 00YYArOIINXCS, MMEIOTCSI 3HAUUTENbHBIE TPOOEIIbI
B 3HAHUSX, JajbHelee odyueHue 3aTpyaneHo. [lpu stom oOydaromuiics
MO>KET BBITIOJHATh OTJAETbHBbIC 3a/JaHUs TOBBIIIEHHOTO YpoBHs. JlaHHas
rpynma oOydaromuxcs (B CpelHEM B X0J1e 00YUYESHHs COCTABIISIONIAsT OKOJIO
10%) TtpeOyeT crneuuMasbHON AMATHOCTHKU 3aTPyAHEHUH B OOy4eHHH,
npoOesioB B CHCTEME 3HAHWW W OKa3aHWW IIEJICHAIIPABICHHOW MOMOIIU B
JOCTUKEHUU 0A30BOT0 YPOBHSI

Boicokuii bonee monHoe (MO CpaBHEHUIO C MPEABIAYIIMM) YCBOEHHWE OIOPHOM | OLIEHKA «OTJIMYHO» (OTMETKa
YPOBeHb CUCTEMbl 3HAaHUU Ha YPOBHE OCO3HAHHOTO IPOM3BOJIBHOTO OBIAACHHUS | «5»).
y4eOHBIMH  JEHCTBUSMH, JOCTATOYHBIA  KPYyro3op, Immpota (WiH
n30UpaTenbHOCTH) MHTEpecoB. Takue oOydwarouecs MOTYT — OBITh
BOBJICYEHBI B MPOEKTHYIO JIEATEIbHOCTh MO MPEAMETY U COPHUEHTHUPOBAHBI
Ha NPOJI0JKEHUE O0OYUEHHS B CTapIINX KJaccax 1Mo JaHHOMY MPO(HIIIO.
IMoHunKeHHBI | OTCYTCTBUE CUCTEMATHYECKOW 0a30BOM MOATrOTOBKHM, OOYYaIOUIMMCS HE | «HEYIOBJIETBOPUTEIHHO
i YPOBEHb OCBOEHO JaXe M TMOJIOBUHBI IUIAHUPYEMBIX pE3yJIbTATOB, KOTOpbIE | (OTMETKA «2»)




XapakrepucTuka uudpoBoii OneHKH (0TMETKH)

«5» («OTJIMYHO») — YPOBEHb BBINOJHEHUS TPEOOBAHMI 3HAUYUTENLHO BBINIE YAOBJIETBOPUTEIBHOTO: OTCYTCTBUE OIIMOOK
KaKk MO0 TEKylleMy, TaK U IO MpeAblAylleMy ydyeOHOMY MaTepuaidy; He 0ojiee OJHOrO0 HEI0YeTa; JOIMYHOCTh M IOJHOTA
U3JI0KEHHUS.

«4» («XopomIo») — YpOBEHb BBHIMOJIHEHHUS TPEOOBAHMI BBIIIE YJOBJIETBOPUTEIHHOTO: HCIOJIB30BAHUE OMOIHUTEIHLHOTO
Marepuana, MOJIHOTAa U JOTMYHOCTh PACKPBITHSA BOIPOCA; CAMOCTOSATEBHOCTh CYXKIEHUH, OTPAKEHHE CBOEr0 OTHOUIEHUS K
npeaMeTy oocyxaeHus. Hanumune ommoOOK 1 HET0YETOB B KOJIMYECTBEHHOM BBIPAYKEHUU IO OTJEIBHBIM MPEIMETaM OTPaKaeTCs
B JIOKaJIbHBIX aKTax O TEKYLIEH U UTOTOBOM (pyOeKHOI) arTecTaluu 00y4arouuxcsl.

«3» («yIOBJIETBOPHUTEJIBHO») — JOCTATOYHBII MUHHUMAJIbHBIA YPOBEHb BBINOJIHEHUS TpPEOOBAaHUM, MNPEIBSABISEMBIX K
KOHKpPETHOM paboTe, OTEIbHbIE HApYLIEHUs JJOTUKHU U3JI0KEHHsI MaTepHalia; HEMOJIHOTa pacKpbITUs Borpoca. Hamnuue ommbok
M HEJOYETOB MO OTIAEIbHBIM MpPEAMETaM B KOJIMYECTBEHHOM BBIPAXKEHHHM OTPAXKaeTCi B JIOKAJIBHBIX aKTax O TEKyLIeH u
UTOTOBOM (pyOEKHOM) aTTeCTallMi 00y4YarOIINXCA.

«2» («IJI0X0») — YpOBEHb BBINOJIHEHUS TPEeOOBaHUM HUXKE YAOBICTBOPUTEIIBHOTO: HApyLIEHUE JIOTUKH; HEMOJIHOTA,
HEPACKPBITOCTh 00CYK/IaeMOT0 BOIIPOCA, OTCYTCTBUE apryMEHTALUU JINOO OUIMOOYHOCTh €€ OCHOBHBIX IOJIOKeHuH. Hannuune
OLIMOOK U HEI0YETOB MO OTAENIbHBIM MPEIMETaM B KOJIMUYECTBEHHOM BBIPAKEHHH OTPAXKAETCS B JIOKAJIBHBIX aKTaX O TEKyLEH U
UTOTOBOM (pyOekHOM) 00 aTTecTanuu 00y4JaroImnXCs.

KonTposbHO-U3MepuTe/IbHbIe MaTepUaJibl NPEIHA3HAYEHbI JJIA MPOBEPKUM YPOBHS YCBOECHMS YYEOHOro Marepuana Ha
OCHOBAaHHMH 00Pa30BaTEIHLHOTO MUHUMYMa COJAEPKaHMs 00pa30BaHUs U TPEOOBAHUI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB ILIKOJI.
OHu cocTaBiieHbl HA OCHOBE MHOT'OJIETHEHN MEAarornuecKoi MpakTUKU C YYETOM Pa3IMYHbIX METOJIUYECKUX pa3pabOTOK.

[lo Bcem rnaBaM Kypca W HUX pazfenam MOpeajaraercs TeKyHIIMil U TeMaTHYeCKUd KOHTPOJIb 3HAHWW U yMeHUH B (dopme
XUMUYECKUX JUKTAHTOB U TECTOB, CAMOCTOATENbHBIX MU KOHTPOJBHBIX padoT. 3ajaHusi 00OMX BapHAHTOB PabOT CXOAHBI IO
COJICP’KaHMIO U XapaKTepPy BITOIHAEMBIX YU4EOHBIX ICHCTBUM.

st opranmzanuu 3pPexTuBHON pabOThl BCEro KJacca C YYETOM MHAMBUAYAIBHBIX CIOCOOHOCTEH Ka)XAOro y4dallerocs B
psizie paboT, BXOAAIIUX B MOCOOUE, MPEACTABICHBI 3a/1aHUS PA3IMYHBIX YPOBHEN CIIOKHOCTH.

HezaMeHHMBIM TOMOIIIHMKOM TIe/larora B KOHTPOJIE 3HAHUM SBJSIOTCS 3a1aHus B (opme Tecta. VX MOKHO MCHONB30BAaTh HA
pa3HbIX ATanax y4eOHOro mpoiecca:

« IIPY U3YYEHUH HOBOT'O MaTepuraa;

+ Ha 3TaIe 3aKpeluieHUs] N3yYEHHOTO MaTepHaa;



- Ha ypokax 0000IIal0IIero MOBTOPEHUS;

- TIPH TEKYIIIEM M TEMAaTHYECKOM KOHTPOJIC 3HAHHWM, YMEHUN W HAaBBIKOB YYaIIUXCS;

- TIPU TIOJITOTOBKE YYaIuXcs K 9K3aMeHaM KakK B YCTHOH, Tak M B TUCbMEHHOH (hopme, ocodeHHo B popme OI'D u EI'D.

JIist KakIol TEMBI M €€ pa3/ie]IoOB MPE/JI0KEHBI TECTOBBIC 3aJaHHUs Pa3HOTO YPOBHS CIIOKHOCTH B JIByX BapHaHTaX, pac-
cuuTaHHbIe Ha 15—35 MUH WM Ha TENBIH YpoK. /[ BBICTABJICHHS OICHKH IPEAJIaracTCsl MCIOJIb30BaTh CIACAYIOIIYIO IPO-
IIEHTHYIO IIKay:

35% BBINOJIHEHHBIX 3aJaHUH — OICHKA «2»;

36—61 % — omeHka «3»;

62—85% — oreHKa «4»;

86—100% — omeHKa «5».

B 3aBHCHMOCTH OT pe3yibTaTOB BBIMOTHEHUS PAOOTHI YIHTEIb MOXKET BHOCUTH B TIPEIJIOKCHHYIO CHCTEMY OIICHUBAHUS
KOPPEKTHUBEI, MOCKOJILKY OCHOBHAS I1€JIh KOHTPOJIS B TAHHOM ClTydae — He COOCTBEHHO BBICTABIICHUE OIICHKH, a OTIPECIICHIC
YPOBHSI YCBOCHHUS YYAIIUMHUCS YIEOHOTO MaTepraja ¥ HalpaBJIeHUH JaTbHEHIIeH paOOThI Ha/T MTOBBIIICHHEM KauyecTBa 3HAaHUI

3aganue non uudpoit 1 onenuBaerca 3 Oawtamu; noj uudpoit 2 — 5 Oamtamu; non mudpoit 3-8 Oamiamu. 3agaHus,
OTMEUEHHBIE *, — ISl ”HANBUIYaIbHOTO BBIIOJHEHUS.

Ecnu He yka3aHO MHOE, KaX/IbIi OTBET YaCTEW OLICHUBAECTCS:

- qactu A — 2 Oannamu;

- gyactu B — 4 Oayutamu;

- yactu C - 6 6aamu.

Opnako He BCe ydalmiuecs MPUCTYMAT K 3agaHusM 4acTd C u Tem 0ojee BBIMONHSIOT X MOJHOCTHIO. UTOOBI OBBICHUTH
MOJIOKHUTEIIbHYI0O MOTHBAIIMIO K BBITIOJIHEHHIO 3afaHuil yacTu C, yUUTellb MOXXET OOBSIBUTH O BBICTABJICHHH IO PE3yJIbTaTaM
TECTa IBYX OLIEHOK: NepBOM — 3a yacth A u B, a Bropoil — 3a yacTth C — C MCHOJIb30BAHUEM MPOIEHTHON IIKAJIbl OLEHKU
3HaHUM.

Bormpochl a1 Bcex BUIOB KOHTPOJISI 3HAHUM COCTaBIIEHBI TaKUM OOpa3oM, YTOOBI MEAAror ¢ MX MOMOIIBI0 MOT BBISIBUTH
3HAHUS YyYalllUXCs MO BCEM Y3JIOBBIM BOIIpOCaM TJaBbl M pa3jiefia Kak Ha 0a30BOM YpPOBHE, I'Jie HEOOXOIUMO TOJBKO BOC-
Mpou3BeicHUE y4eOHOro Marepuayia, Tak U Ha YCI0XKHEHHOM YpOBHE, IJie TpeOyeTcss yMEHHE aHaJIM3UpOBaTh U CPAaBHUBATH
JlaHHBIE, TPUMEHSISI TBOPUECKHUE CIIOCOOHOCTH.

Bce oOyuaroniue BUABI KOHTPOJISI TIPEAINOJIAraloT KOJJIEKTUBHYIO JEATEbHOCTh ydYalluxcs 00 B mape, Ju0o B TPYyIIe U
CaMOIIPOBEPKY.



HpI/I MMOATOTOBKEC K KOHTPOJbHBIM pa60TaM HCO6XO,III/IMO 06paTI/ITB BHUMAHHUC Ha 3aJaHUsl YPOKOB 0606H13IOH_I€1“0 I10-
BTOPCHHA. B sTtom ClIydac ydamucecsa B COOTBCTCTBHU CO CBOMMH CITOCOOHOCTSIMH OIIPCACIIAIOT IJIA ceos 3alaHusA, KOTOPBIC
MOT'YT BBIIIOJIHUTD.

PacueTHbie 3a/la4i pa3JIMIHBbIX THUIIOB U yp0BHeI71 CJIOKHOCTHU IIPCACTABJICHLI B rmocoouu 6J'IOKaMI/I, a4 TAaK)KC BKIIIOYCHLI B
Pa3HbIC BUIbI KOHTPOJIA 3HAaHUW. YUHWUTE]Ib MOXET MO JKEJIaHWI0 BKIIOYATh UX KakK JOITIOJIHUTCJIIBHOC 3aJaHHC B JIF000M BHU]]
KOHTPOJIA WIK IIpeajiaraTb ydalmmuMcCsa OTACIBHBIC CAMOCTOATCIIBHEBIC pa6OTI)I I10 PCIICHHIO HOI[06HI)IX 3aaad.

IIpoBeaeHUe XMMUYECKOT0 TUKTAHTA

3agaHus 711 000MX BapUAHTOB KPATKO 3aIlMCHIBAIOTCS Ha JIMIIEBOM CTOPOHE JOCKU WJIM Ha KOJOTpaHCIApaHTEe; OTBETHI Ha
BOIIPOCHI JKEJIaTeIbHO HAMHUCaTh Ha OOpaTHOM CTOPOHE MOCKM WM TaKKe Ha KOJOTpPaHCMapaHTE. YYHUTENIb 3a4UThIBAET
COZIEp’KaHMUE BOIIPOCA, YUAIUECs 3alIMChIBAIOT OTBET B TETPAISX.
ITo oxkOHYaHWHU TUKTaHTa IIPOBOJAUTCS CAMOIIPOBEPKA:

+ OIIMOOK HET — OIEHKA «5»;

- gomymieHsl 1—2 ommOKu — «4»;

« JIONYIIEHBI 3 OHIMOKU — «3».

B 3aBuCUMOCTH OT CTE€NEHU MOATOTOBICHHOCTH YYallUXCAd YYUTEIh MOXKET U3MEHUTh KPUTEPUM OLEHKU paboOT B MOJIB3Y
yUYCHUKA.

IIpoBeaeHue caMmoCTOATEIbLHOM PadOTHI
CamocrosiTenbHas paboTa mpesrnosiaraeT Jubo mapHyro, Jubo rpynmnoByio ¢GopMmy paOOThl M JAeT BO3MOXKHOCTB JIydIIle
0TpaboTaTh U3y4yaeMbl€ BOIIPOCHI TIOJI KOHTPOJIEM YUHUTEINS U B XOJ€ CAMOCTOSTEIBLHOM IeATeIbHOCTH (I71s1 00y4Jaromieit paboThI)
anb0 JIydille TOJITOTOBUTHCS K KOHTPOJBHOM paboTe, KOTOPYIO TMPEACTOUT BBHIMOJHATh Ha CIEAYIOIIEM ypoke (s
obobmaromieit padoThl). 3agaHus BHITIOJHAIOTCS B Tape (TpyIIe), Y4TO MO3BOJISIET YKOHOMHUTH BpeMsi Ha OTBeT. OTaenbHbIC
3amanusi (1O 3HAKOM *) ydaluecsl BBIMOJIHSIOT CaMOCTOSITENbHO. [ KOHTpOJIS ydanuMmcs TpeloCTaBIsSeTCs BO3MOKHOCTD
CBEPUTH CBOU OTBETHI C ITATIOHAMH, KOTOPBIE OYAYT JaHBI YIUTEIIEM [0 OKOHUYAHUU PAOOTHI.



@®opmbl NipeacTaBiIeHNs 00Pa30BaTEIbHbIX Pe3YJbTATOB!

Tabesb yCIeBaeMOCTH 10 MpeIMeTaM (C yKazaHueM TpeOOBaHUM, MPEIBIBISIEMbIX K BBICTABICHUIO OTMETOK);

TEKCThI UTOTOBBIX JUATHOCTUYECKUX KOHTPOJBHBIX PaOOT, TUKTAHTOB W T.I. M aHAJIN3 WX BBITIOJHEHUS OOYyJaronuMcs
(mHGOpManHs 00 JIEMEHTAX U YPOBHSIX MPOBEPSEMOT0 3HAHUS — 3HAHUS, TOHUMAaHUs, IPUMECHECHHS, CHCTEMAaTH3aIl1N );
yCTHas OIlEHKa YCIICITHOCTU Pe3yIbTaToOB, (OPMYJIHUPOBKA MPUUHUH HEyAa4d U PEKOMEHJIAlMK 10 YCTPAHEHUIO TTPoOeioB B
00Y4YEHHOCTH 10 TIpeAMeETaM;

pe3yJbTaThl  ICHXOJOTO-TIEarOTHYeCKUX  HMCCICAOBAaHUN, WJUTIOCTPUPYIOMIUX JUHAMHMKY Pa3BUTHUS  OTIEIBHBIX
MHTEJUICKTYaJbHBIX M JIMYHOCTHBIX KauecTB oOy4Jaromerocs, YV 1.

KpHTepl/lSIMl/l OIICHUBAHUA ABIAIOTCA:

COOTBETCTBHUE JOCTUTHYTHIX MPEAMETHBIX, METAIIPEAMETHBIX M JIMYHOCTHBIX PE3yJbTaTOB 00YJaIONIUXCs TPEOOBAHUAM K
pe3yJibTaTaM OCBOEHUSI 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoanus ®I'OC;

JUHAMUKA Pe3yIbTaTOB MPeIMETHON 00yueHHOCTH, hopmupoBanus Y'Y 1.

OI_[CHKa AOCTHKCHUA MCTAIIPCAMCTHBIX PE3YJIbTATOB MOXKCT IIPOBOAUTCA B XOAC PA3JIMYHBIX ITPOLCAYP. OcHOBHOI1 HpOHGIIypOﬁ
UTOTOBOM OLOCHKHN JOCTMIKCHUSA MCTAIIPCIAMCTHLBIX PE3YJIbTATOB SABJISICTCS 3auiuma unmo2o6020 unc)ueuc)yaﬂbﬁoeo npoekma.



