MyHuIHnagbHOe Ka3eHHOE 00111e00pa3oBaTeIbHOE YUPEKICHHE
OCHOBHas 001Ie00pa3oBareIbHas MKoIa
c. EpmoBka BsrckononsHckoro paiiona Kuposckoii obiacti

I[TPUHSATA YTBEPXJIEHA
nenarorunyeckum coeerom MKOY OO [Tpukazom MKOY OOUI c.EpmoBka
c.EpmoBka oT 26.06.2023 . Ne 125/1

(mpotokon Ne 9 ot 26.06.2023 1.)

Pa0ouyasi nporpaMmMma no npeamery
«XHMHUSA »
(mpeaMeTHast 00J1aCTh
«EcTecTBeHHO-HAYYHbIE MPeAMEThD))
8 -9 kiacc

MYHUUUMATIBHOE  GaiEotrhaopatenbiios wiroxacime
KA3EHHOE EPLIOBKA BHTCKONONSHCKOTO PAVOHA
KMPOBCKOW OBJIACTW .
O 5 LLI' EO 5 PA30 BAT EJ_I DN: C=RU, S=Kuposckas obnacts, STREET=yn. COCTaBHTe‘HL M EyHaTOBa CI[ !

MonogexHas a.17, L=c.Epwoska, T=[upektop,

= HNTCIIb XUMHUN
bHOE YUPEXAEHWE  Coueoseasosarenstos sorexaene - -
OCHO OBLEOBPA30 ONAC.
OCHOBHAAA EPLLIOBKA BATCKONOTIAHCKOTO PAIOHA.

KWPOBCKOW OBJIACTW, OrPH=1024300610322,

Ob L EOBPA3OBATE]J] crvnc=os7g0793727, 0ID.1.2.643.100.4=4307004877,

MHH=165030383110, E=gabtrahmanowa.m@yandex.ru,
bHAﬂ LLI KOJ’IA C G=Hartanks BuktoposHa, SN=ConosbeBa,
U CN=MYHULMMNAJIbHOE KASEHHOE
E P LLI O B KA OBLIEOBPA30OBATEJIbHOE YYPEXOEHNE
OCHOBHA# OBLLEOEPA3OBATEJIbHASA LLKOJA C.
EPLLUOBKA BATCKOMOMAHCKOIrO PAVOHA

BATCKOMNOJIAHCKOI Oxnrosckon osacty

OcHoBaHue: s NOATBEPXAAI 3TOT JOKYMEHT cBoeW

PA|7I O HA KVI PO BC KO |7| YAOCTOBEPSIOLLEN NOANUCHIO

MecTononoxeHune: MECTO NoAnncaHus

OBJACTH Foxt Reader Bepown 1011

c.EpmoBka, 2022 ron



Iesn kypcea:

. Dopmuposanue y yqamuxcs LEIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

. Pa3zeumue 103HABATEIBHBIX HHTEPECOB, WHTEIUIEKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH ydammxcsi B TMPOILECCe HW3YYCHHS] XMMHUYECKONM Hayku u e€ BKIajga B
COBPEMEHHBI HAy4YHO - TEXHHYECKHH mporpecc; (pOpMHpPOBAHUE BaKHEHIINX JIOTHYECKUX
onepauuii MbIIICHUs (aHAIW3, CHHTE3, O000O0IIEHWE, KOHKPETH3alls, CpaBHEHHE U [p.) B
MPOLECCE MMO3HAHUS CUCTEMBbI BaXXHEHIINX MOHATHI, 3aKOHOB U TEOPHUM O COCTaBE, CTPOCHUH,
CBOMCTBAX U IPUMEHEHUM XUMUYECKUX BELIECTB.

. Bocnumanue y0exxaEHHOCTH B TOM, YTO NMPHUMEHEHHE MOIYYEHHBIX 3HAHUH M
YMEHUH IO XUMHHU SBJIsSIETCS OOBEKTUBHOM HEOOXOIMMOCThIO Al Oe30macHOil paboThl ¢
BEIIECTBAMM U MaTepHajgaMy B ObITY M Ha IIPOU3BO/ICTBE.

. Ilpoekmuposanue u peanuszayusn BbITYCKHUKAMM OCHOBHOM IIKOJIbI JIMYHOU
o0pa3oBaTeNbHOW TPAaeKTOpUHU: BBIOOP mpoduias oO0ydyeHus B cTapiiel IMIKOJEe WM
npo¢eCcCHOHATIBHOI0 00pa30BaTEIbHOIO YUPEIKICHHUSL.

. Ognadenue  Kuouegoimu  KOmMnemeHuyuamu:.  y4eOHO-IIO3HABATEIbHBIMH,
MH(OPMaLIMOHHBIMH, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

Jlnist TOCTHOKEHUS] ATHX IeNiell B Kypce XMMHHM Ha CTYIEHH OCHOBHOTO 00OmIero oOpa3oBaHHA
PEIIaroTCs CACTYIONINE 3adauM:
V' (hOpMUDYIOTCS 3HaHHMS OCHOB XUMHYECKOM HAyKW — OCHOBHBIX (DAKTOB, IOHATHH,
XUMHAYECKHX 3aKOHOB M TEOPHIA, BRIPAKEHHBIX MTOCPEIICTBOM XUMHUYECKOTO SI3bIKA;
v pasBUBAIOTCS yMeHUs HaOMoAaTh 1 OOBICHIIOT XUMUYECKHE SIBJICHUS, TIPOUCXO/IAIINE B
MPUPOJIE, TA0OPATOPHBIX YCIOBUAX, B OBITY U Ha MIPOU3BOJICTBE;
v\ IIpHOOpPETAIOTCS CIIEHHAIbHBIE YMEHHS M HAaBBIKM 10 0O€30MacHOMY OOpAaleHUI0 ¢
XUMHUYCCKUMH BCUICCTBAMU, MaTCprUaIlaMU U IPOLCcCCaMu,
V' (opMupyeTCs I'yMaHHCTHYECKOE OTHOIIEHHE K XMMHHM KaK IIPOM3BOIUTENLHOM Cuie
00111ecTBa, C TOMOIIBIO KOTOPOH pemiatoTcs riao0aibHbIe TPOOIeMbl YEIOBEUECTBA,
v/ OCYUIECTBJISIETCS MHTETPALUs XAMAYECKON KapTHHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.



CoaepsxkaHue nmporpaMmbl
Xumus 8 kiace
(70 yacoB, 2 yaca B HeJ1eJI10)

HavaabHble MOHATHSA U 3aKOHbI XUMHUH

Tena u BemectBa. CBOIWCTBa BENMIECTB. DTAJOHHBIC (U3MYECKHUE CBOWCTBA BEIIECTB.
Martepuansl 1 MatepuanoBefenue. Poiab XUMuM B ®U3HU COBPEMEHHOTO 0o61ecTBa. OTHOLIECHHE
o01ecTBa K XUMHH: XeMODHIus u XxemMopoous.

Metoapl w3ydeHus xumuu. HaOmiomenwme. DkcnepumeHT. MopenupoBanue. Mojenu
MarepuaibHble U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azpl. Kunkoctu. TBEpaple BemiecTBa. B3anmHble mNepexolpl MEXy arperaTHbIMH
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOnmManus) v AecyOoIuMaIiis, KOHISHCAIHs U UCIIapCHHE,
KPUCTAJUIU3ALIUS U TJIABJICHUE.

®dusnueckue sABieHUs. YucThie BEmecTBa U CMECU. [ 'OMOre€HHbBIE U T€TEPOre€HHbBIE CMECH.
Cwmecu razooOpasHsble, xujakue U TBEpAble. CrocoObl pa3felieHusi cMeceil: MEeperoHka, Wiu
TUCTWIUISILMS, ~ OTCTaMBaHue,  (WIBTPOBAHHME,  KPUCTAJUIM3AIMS  WUIM  BBIapUBaHHE.
Xpomarorpadus. [Ipumenenune 3Tux crnoco6oB B 1a00paTOPHOI MPAKTHKE, HA MPOU3BOJICTBE U B
OBITY.

XUMHUECKUE 3IeMEHThl. ATOMBI W MOJeKynbl. [IpocTele M CIIOKHBIE BEIIECTBA.
Annorponus Ha mpuMepe Kuciaopoaa. OCHOBHBIC TOJIOKEHHUS aTOMHO - MOJICKYJISIPHOTO YUEHUSI.
Honbl. BenecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

3Haku (CUMBOJIBI) XMMHYECKUX dJIeMEHTOB. WHdopmarus, KOTOpYy0 HECyT 3HaKH
XUMUYECKUX OJEMEHTOB. OTHUMOJIOTHUS HA3BaHUN HEKOTOPBIX XUMHUYECKHUX DJIEMEHTOB.
[lepuoanueckass tabnuma xumudeckux siaemeHToB [I. M. MeHneneeBa: KOpPOTKONEPUOIHBINA U
JUTMHHOTIEPUOAHBIN BapuaHThl. [lepuonbl u rpymnmel. ['1aBHas 1 moOoYHas MOATPYIIBL, UK A- U
B-rpynmnel. OTHOCHTENBbHASI ATOMHAs Macca.

Xumuyeckue (opmynsl. Uuaexcel 1 koddduimeHTsl. OTHOCUTEIbHAS MOJEKYISpHAs
Macca. MaccoBasi 1oJisi XUMHUYECKOTO 3JIeMEHTa B coequHeHuu. MHpopmaius, KOTOpyro HECyT
XUMHUYECKUe (HopMyIIb.

Banentnocts. CtpykTrypHBIE (OpMyIbl. XUMHUYECKHE OJJIEMEHTHl C TOCTOSSHHOW |
MEepEMEHHON BaJIEHTHOCTHIO. BhIBoa (opMynbl coenuHeHus mo BajeHTHocTu. OmnpeneneHue
BaJICHTHOCTH XHUMHYECKOro »sjeMeHTa 1o Qopmyne BemecTBa. CocTaBleHHE Ha3BaHUI
COEIMHEHM, COCTOSIIINX U3 IBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB.

XuUMHUecKHe peakiuu. PeareHTsl M mOpoAykThl peakuuu. [Ipu3Hakm XUMHUYECKUX
peakuuii. YCioBHs MX NPOTEKaHUs U IpeKpalleHus. Peakiuu ropeHus. DK30TE€pMUUYECKHE U
SHJOTEPMUUYECKHUE PEAKITUH.

3aK0oH COXpaHEHHUs MAcChl BEIIECTB. XUMHUECKHe ypaBHeHHS. COCTaBICHUE XUMHUYECKUX
ypaBHeHuil. UTH(bOopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanmss XuMHUYeCKUX PEAKIUA MO COCTaBY M YHCIY PEareHTOB M MPOIYKTOB.
Tumel XUMHUYECKUX peaknuidl. Peakiuu coelnuHEHUs, pas3loKeHHWs, 3aMelleHUus U OoOMeHa.
KaranuzaTops! u katanms.

JdemMoHcTpanuu
* Komrekuust MatepuanoB U U31€IUN U3 HUX.



*  Mopenu, UCTIONIB3YEMBIE Ha YpOKaxX (PU3HKH, OMOJIOTHU U Teorpaduu.

*  OOBEMHBIC U MAPOCTEPIKHEBBIE MOJICIIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

* Moaenu KpUCTAIINYECKUX PEIIETOK.

* CoOupanue npubopa st MOTyYeHHS ra3a U MPOBEpKa €ro Ha TePMETHYHOCTb.

* Bo3ronka cyxoro jbja, oaa win HapTaauHA.

* ArperaTHble COCTOSIHUS BOJIBL.

* PazgeneHue ABYX HECMEIIUBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEUTEILHON BOPOHKH.
e JIMCTHIUTITOP U ero padora.

* VYcraHoBka g GuIbTpOBaHUS U e€ paboTa.

* VYcraHOBKa Ui BhITAapUBaHUA U €€ padoTa.

* Kostekuus ObITOBBIX TPUOOPOB ISt (PUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTsa omactepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mopenu aluIOTPONHBIX MOAN(UKAIIMN YTIIEpOaa U CEPBI.

* Ilonyuenue o30Ha.

* Tloptpetsl . 4. bepuenunyca u 1. 1. Menneneesa.

* KopoTkonepuoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl [lepuoauyeckoit cucremsr /1. U.
Menaeneena
* KoHcTpyHnpoBaHue MIapOCTEP>KHEBBIX MOJEIIEH MOJIEKYII.
* Annapar Kunna.
* Paznoxenue Ouxpomara aMMOHHUSI.
* ['opeHue cepbl U MarHMEBOM JICHTHI.
* Tloptpetsl M. B. JlomonocoBa u A. JI. JlaBya3be.
*  OnpITHL, WUTIOCTPUPYIOUIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.
* Topenue pochopa, pacTBOpeHHE MIPOTYKTa TOPEHUS B BOJIC U HCCIIEOBaHNE
MOJYYEHHOTO PaCTBOPA JIAKMYCOM .
* BsaumopaencTsue COIITHON KUCIOTHI C IUHKOM.
* Tlonyuyenue ruapoxcuaa meau(Il) u ero pa3noxxeHue npu HarpeBaHMUH.
JlaGopaTopHble ONbITHI
O3HakoMJIEHHE ¢ KOJUIEKIIUen 1a00paTOpHOM MOCYIBI.
[TpoBepka mpubopa A MOIy4YeHHUs: Ta30B HA TePMETUYHOCTD.
O3HakOMJIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIMMH TPAHUT.
[IpuroroBneHne reTeporeHHONM CMECH NOPOILIKOB CEPBI U JKEJIe3a U UX pa3JIEICHHUE.
BsaumopeiicTBue pacTBOPOB XJIOPUAOB U HOIUAOB Kallusi C paCTBOPOM HHUTpaTa cepedpa.
[Tonyuenue runpokcuna meau(ll) u ero B3aumoielicTBre ¢ CEpHOI KHCIOTOM.

B3anmoaeiicTBre pacTBopa CoJibl C KUCIOTOM.

© N Ok WN P

[IpoBepka 3akoHa COXpaHEHHWsS MAacChl BEIIECTB HA TPHUMEPE B3aWMOJCHCTBUS IMIEIOUN U
KHUCJIOTHI.

9. IlpoBepka 3aKOHA COXPAaHEHUS MAcChl BELIECTB HA IPHMEPE B3aMMOIEHCTBHUS INEIOYM M
comu xene3a (III).

10. Pasnoxenne nepokcuia BOJOPO/Ia ¢ MOMOIIbI0 okcuaa mapranmna (V).

11. 3amemenue xene3oM MM B MEIHOM KYIIOPOCE.



IIpakTnyeckune padoTel
1. 3HAaKOMCTBO ¢ JIaOOpaToOpHbIM 00opyaoBaHueM. [IpaBuiia TeXHMKH O€30IACHOCTH NpPHU
pabote B kabunere xumuu. HekoTopsie BUIbI padoT.
2. Ananms mo4sbl
BaxHelilue npeacraBuTe/ M HeOpranmyeckux Bemecrs. KosimyecTBeHHbIe OTHOLIEHUS B
XHMHUH

CocraB Bo3xayxa. [Tonsitue 06 00bEMHOM 01 KOMITIOHEHTA IPUPOTHON Ta30BOM CMecH
— Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ia30BOM CMeCH 10 €ro 00bEeMHOM J10J1€ U
Ha000pOT.

Kucnopoa. O3o0n. Ilonydyenue kucinopona. Cobupanue u pacrno3HaBaHHE KUCIOPOAA.
XUMUYECKHE CBOMCTBA KACIOPOIa: B3aUMOICHCTBHUE ¢ METAJIIAMH, HEMETAJJIAMHU U CJIOKHBIMH
BeuiectBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopoia B Ipupo/ie.

Oxcunel. OOpazoBaHue Ha3BaHUH OKCHIOB 10 UX (popmyrnam. CocraBierue Gopmy
OKCHJIOB 10 UX Ha3BaHUAM. [IpeacraBuTenu OKCUI0B: BOJA U YIJIEKUCIIBIN ra3, HeraéHast
U3BECTb.

Bognopon B npupone. dusnueckne 1 XUMAYECKUE CBOMCTBA BOAOPOA, €r0 MOJIyYeHUE U
IIPUMEHEHHUE.

Kucnotsl, ux cocras u knaccudukanus. Maaukaropsl. Tabnua pacTBOpUMOCTH.
ConsiHast ¥ cepHas KMCIIOTHI, X CBOMCTBA U IPUMEHEHHUE.

Counu, ux cocras 1 Ha3BaHus. PactBopumocTs coseit B Boze. [IpencraBurenu conei:
XJIOpU/I HATPUsl, KapOoHAT HaTpus, pocdar KaabIus.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. Mossipaast macca. KpaTHbie
€IMHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJJTUMOJISIpHAs U
KWJIOMOJISIPHAs Macchl BELIECTBA.

Pacu€rbl ¢ HMCnoONb30BaHMEM NOHATHH «KOJHMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«IIOCTOSIHHAsA ABOTazIpo».

3akoH ABorajipo. MossipHblil 00bEM razoo6pa3Hbix BeniecTB. OTHOCHTENbHAS TNIOTHOCTD
OJIHOTO raza o Ipyromy.

KpaTHble enuHUIBI U3MEpPEHHs] — MWUIUMOJSPHBIA M KUJIOMOJISIPHBIM  00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérbl ¢ ucnonb30BaHMEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIM 00bEM I'a30B», «IIOCTOSIHHAsE ABOTaIpO».

Pacu€rbl ¢ MCnoOnb30BaHMEM NOHATHH «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra3oBy, «4UCI0 ABOTaIpo.

I'mapocdepa. Kpyrosopot Bojibl B npupoe. dusznyeckre 1 XMMUYECKHE CBOMCTBA BOJBI:
B3aMMO/JIEICTBUE C OKCUIAMH.

OcHoBanus, uX coctaB. PacTBOpUMOCTh OCHOBaHWMW B BojJe. V3MeHEHUE OKpacKu
MHJMKATOpPOB B IIENOYHOM cpene. [lpeacraBurenu miemoden: TMAPOKCUABI HATPHs, Kalaus MU
KaJIbLUA.

PactBopurens n pactBopéHHOe BeniecTBo. PacTBopsl. PacTtBopenue. I'maparsl. MaccoBas
JIOJIsl pacTBOPEHHOTO BellecTBa. PacuéThl, cBs3aHHbBIE C MCIOJIb30BAaHUEM IMOHSTHS «MaccoBas
JI0J1s1 PACTBOPEHHOTO BEILIECTBAY.

JdemMoHcTpanuu

* OmpeneneHue coepKaHus KMCIOPOAa B BO3yXeE.



* TlonydeHue KMCIOPOa Pa3I0KEHUEM IIEPMAaHraHaTa Kajlus U epoKCuaa

BOJOpOJA.

* CobupaHue METOJJOM BBITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHMe KUCIOpPOAA.

* T'openue maruus, xenesa, yris, cepsl u pocdopa B KUCIOPOJE.
*  Kosekuus okCcuaos.

* Tlonyuenue, coOupanue u pacro3HaBaHUE BOJIOPOIA.

* T'openue Bomopoza.

* BsaumoneiictBue Bogopoa ¢ okcuaom meau(ll).

* Kosieknus MUHEpaJIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus cepoil KUCIOTHI.

*  Koymekuus comnen.

* Tabmuna pacTBOPUMOCTH OCHOBAHHIA, KHCJIOT U COJICH B BOJIC.

* HekoTropsle MeTabl, HEMETAJIIBI U COSMHEHMS KOJTMYECTBOM BEILIECTBA B 1 MOJIb.
*  Mozens MOISIPHOTO 00bEMa ra3000pa3HbIX BEIIECTB.

JlabGopaTropHble ONBITHI

12.  TlomyrHeHue U3BECTKOBOW BOJIbI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13.  Tlomydenue BOaOpOAA B3aMMOJEHCTBUEM [IMHKA M COJISTHOM KMCIIOTBL
14.  PacnosnaBaHMe KUCJIOT UHANKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B MIEIOYHOM CPEJIE.
16. Osnaxkomienue ¢ mpenaparaMd IOMAalIHEHd MM HIKOJBLHOM anTeuYKh — pacTBOPaMU
MEepOKCUIa BOAOPOa, CIIUPTOBOM HACTOMKH MOJIa M HAIIATBIPHOIO CIIUPTA.
IIpakTnyeckue padoThl
3. Tlonyuenue, coOMpaHue U pacro3HaBAHUE KUCIOPOJIA.
4. Tlonyuenue, COOMpaHUE U PACTIO3HABAHUE BOJOPO/IA.
5. TpuroToBneHre pacTBOPOB CONEH C UX 3aTaHHOM MAaCCOBOM JIOJIEN.
OcHOBHBIE KJIacChl HEOPraHMYeCKUX coenHennii O6o01eHne cBeleH i 00
OKCHJIaxX, UX KJaccu(HKaIy, Ha3BaHUIX U cBoMcTBax. CrocoObl MOMyYeHUsI OKCHJIOB.

OcHoBanus, UX Kiaccudukaius, Ha3BaHUs U CBOICTBa. B3aumonelcTBrE ¢ KUCIOTaMH,
KHCIIOTHBIMU OKCHJIaMH U COJSIMHU. Pa3znoxkeHne HepacTBOPUMBIX oOcHOBaHH. CrocoObl
MOJIy4eHUs] OCHOBaHU.

Kucnotsl, ux kinaccupukauus u HazBaHus. OOmIMe XMMHUYECKHE CBOMCTBA KHUCIOT.
B3aumogeiicTBre KHCIOT ¢ MeTaulaMHu. DJEKTPOXMMHUYECKUN Psiji HANpSHKEHWH METaJlIoB.
Bs3auMoelicTBHE KUCIOT ¢ OKCHUIAMH METAJLIOB.

B3anmopeiicTBre KHCIOT ¢ OCHOBAaHUSAMM — pEaKIMs HeUTpanu3anuu. BzauMoaencTBue KucioT
c COJISIMU. [onmy4yenne 6€CKUCIOPOAHBIX
U KACJIOPOJICOIEPKALUX KUCIIOT.

Conu, ux knaccudukanys U CBoicTBa. BzanmoeiicTBre coyiel ¢ MeTauiaMu,
0cOOEHHOCTH 3THX peakuuil. B3anmopaelicTBue comneil ¢ coasimMu.

I'enernueckue psapl MeTaia U HeMeTama. [ eHeTrudeckas CBSI3b MEXIy KilaccaMu
HEOPraHMYECKUX BEIIECTB.

JlabGopaTropHbie ONBITHI



17. BzauMopeiicTBuE OKCHIa KaJbIUs C BOJOM.

18. ITomyTHEHME N3BECTKOBOI BOJIBI.

19. Peakuus neiitpanusanum.

20. Tonyuenue ruapoxcuaa meau (1) u ero B3auMoeiicTBre ¢ KMCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3auMOoeNCTBHE KHCIIOT ¢ METAILIAMHU.

23. B3auMoeiCTBHE KHUCIIOT C COJISIMH.

24. O3naKoMIIEHHE C KOJUIEKIIUEN COJIEH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.

26. B3auMoeicTBHE COJIEH C CONAMU.

2. TeHeTrUECKas CBSI3b HA IPUMEPE COEAUHEHUM MEH.
IIpakTuyeckue padoThl

6. Pemenue SKCIEpPUMEHTATBHBIX 3a/1a4.

Iepuoguvecknii 3akoH u Ilepnoanyeckas cucreMa XMMU4ECKHX 3JIEMEHTOB
. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbBIE cCeMelCTBA XUMUUECKUX 3JIEMEHTOB:LIEJIOYHbIE M IIEJIOYHO3EMEIIbHbIC

METaJUIbl, TaJOreHbl, WHEepTHBIE (Onaropoansie) raszel. AMQoTepHOCTh. AMMOTEpHBIE

OKCHJIbI ¥ TUAPOKCHUABL. KOMIIIIEKCHBIE COIN.

Otkpertue JI. U. Menaeneessim [leproandeckoro 3akoHa v CO3/1aHUE UM
[Teproanueckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.

ATombl Kak (opma CylIecTBOBaHUS XUMHUYECKUX 31eMEeHTOB. OCHOBHBIE CBEICHHUS O
CTpOCHHH aTOMOB. JloKa3zaTeiabCTBa CJIOXKHOCTU cTpoeHus aromoB. OmbiTel Pesepdopna.
[limanerapHast MOJENb CTPOEHUS aTOMA.

CoctaB aTOMHBIX fJep: MPOTOHBI, HEUTpOHbl. OTHOCUTENbHAs aTOMHas Macca.
B3anMoCBsA3b MOHATUI «IIPOTOH», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE >JIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKUX
anemeHTOB NeNe 1-20. TloHsiTHe O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otomnbl. ®dusnueckuit cMmpicin cuMBoJMkH [lepuoandeckoit cucrembl. CoBpeMeHHast
¢dopmynupoBka Ilepumonuueckoro 3akoHa. M3MeHEHUS CBOMCTB 3JE€MEHTOB B MEpUOJIAX H
rpynnax, Kak pyHKIHs CTPOSHHS dJIEKTPOHHBIX 000JI0UYE€K aTOMOB.

XapakTepuCTUKa DJIEMEHTAa-METAJllla W JJIEMEHTAa-HEMeTaula [0 HX IOJIOKEHHUIO B
[Tepuonnueckont cucreme xumuueckux 3nemeHToB /1. 1. Menneneena.

JdemMoHcTpauuu
* Paznuunbie GOpMBI TAOIUI IEPUOAMUECKON CUCTEMBI.
* Mounenuposanue nocrpoenus Ilepuonnueckon cucremsl J. . Menzaeneesa.
* Mopaenu aToOMOB XMMHUYECKUX DIIEMEHTOB.
*  Mojenu aTOMOB JIEMEHTOB 1—3-T0 MeproI0B
JlaGopaTopHble ONBITHI.
28. Tonyuenue ampOTEPHOrO TUAPOKCHIA U UCCIIENOBAHUE €TO CBOWCTB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aKI U



Nonnast xumudeckasi cBsi3b. MOHBI, 00pa30BaHHBIE aTOMAaMHU METAJUIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMsI MOHHOW CBS3U JUII OWHApPHBIX COeAMHEHUH. VMOHHbBIE KpHUCTAJUTMYECKHUE
peméTku U (HU3MYECKHe CBOWCTBA BEIIECTB C 3TUM THIOM peméTok. [ToHsaTHEe 0 hopMynbHOMA
€IMHULE BELIECTBA.

KoBanentnast xumudeckasi CBsI3b. DIIEKTPOHHBIE U CTPYKTYpHbIE (hopMyiibl. KoBaneHTHas
HenoJisipHas cBsi3b. CxeMbl 00pa3oBaHHs KOBAJICHTHOM CBsI3UM JJisi OWHAPHBIX COEIWHEHUH.
MonekyngpHble U1 aTOMHBIE KPUCTANIMYECKHUE PEHIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
pEUIETOK.

DNEeKTpOOTPULIATENBHOCTb. P 3nekTpooTpunarenbHocTH. KoBajeHTHas moJisipHas
XuUMu4eckas cBs3b. [umonb. Cxembl 00pa3oBaHMsI KOBAJCHTHOW MOJIIPHOM CBS3H JUIsl OMHAPHBIX
COEAMHEHHNI. MOJIEKYIISIPHBIE M ATOMHBIE KPUCTAJUIMYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Meraunueckass XMMHU4YECKash CBA3b W METAUIMYECKAs KPUCTAUIMYECKas pPELIETKa.
CBoiicTBa BEUIECTB C 3TUM TUIIOM pelI€TOK. EMHas npupoia XUMUYECKUX CBS3EH.

Crenensb okucienus. CpaBHEHUE CTENIEHU OKHMCIICHUs U BajleHTHOCTH. [IpaBuia pacuéra
CTEMeHel OKUCIIeHUS 10 PopMyIaM XUMUYECKUX COCIMHEHUN.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. OIpenesieHue CTeNeHEH OKHUCICHUS AJis
JJIEMEHTOB, O00pa3yloIUX BEIIECTBA pa3HBIX KJIACCOB. Peaknmum HWOHHOTO oOMeHa u
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuu. OKUCIUTENb U BOCCTAaHOBHUTENb, OKUCIEHHUE U
BoccTaHoBieHHe. (CocTaBlieHUE YpaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX  pEaKLui
METOIOM 3JIEKTPOHHOTO OanaHca.

JdeMoHcTpannn

*  Buneo ¢parments! u cnaiiabl «MloHHass XuMu4eckasi CBsI3b ».

¢ KoJsieknus BEneCTB ¢ HOHHOW XUMHYECKOW CBS3bIO.

* Mojenu HOHHBIX KPUCTANINYECKHUX PEIIETOK.

*  BuneodparmenTs! u cnaiipl «KoBaleHTHaIXUMHYECKasi CBA3bY.

*  Komiekius BemecTB MOJIEKYJIIPHOTO U aTOMHOTO CTPOEHUSI.

*  Mogenu MONEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PELIETOK.

*  BuneodparmeHTs! u cnaiipl «MeTtamnndeckas XUMAYECKas CBS3bY.

*  Komneknus «MeTaibl U CIIIaBbI».

* BsaumojeiicTBHE ITUHKA C CEPOi, CONIHON KUCIOTOM, XxmopuaoM meau (11).

* T'openue maruus.

* B3anmonencTBHUe XJIOPHOU U CEPOBOJLOPOAHOM BOBL.
JlaGopaTopHble ONBITHI

29. U3rotoBieHne MOJIENH, HILTOCTPUPYIOIIEN CBOMCTBA METAJITMYECKON CBS3H



CoaepsxkaHue nmporpaMmbl
Xumua 9 kiacc
(70 yacos, 2 yaca B HeJleJ10)
IloBTOpeHue U 00001MIeHHE CBeIeHUIT 10 Kypcy 8 kiacca
bunapnsie coequnenus. OKCHIbI coeo0pa3yrolue U Hecoieo0pasyromiue.
I'unpoxcunpl: ocHoBaHuUs, aM(poTepHbIe, KUCI0Thl. CpeHue, KUCIIble, OCHOBHBIE COJIH.

O060061eHue cBefieHuit 0 XuMuyeckux peakiuax. Kiaccupukanus XuMHUYECKUX peaKIIii
10 Pa3JIMYHBIM OCHOBAHHIM: COCTaBY U YHCIY PEarupyomux U 00pa3yroxcs BELIECTB,
TerioBoMy 3¢ (deKTy, HanpaBICHUIO, U3MEHEHHIO CTETIEHEH OKHCIICHUS JIEMEHTOB,
00pa3yIoNIMX pearupyromire BemecTBa, $hase, HCIoIb30BaHHIO KaTalu3aTopa.

ITonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. DakTopsbl, BIMAIOIME HA CKOPOCTh
XUMHUYECKHUX PEaKLMN: IPUPOA PEarupyroluX BEIECTB, UX KOHIIEHTpALus, TEMIIEpaTypa,
II0UIa/1b CONPUKOCHOBEHM S, HaJIMuue Katanusaropa. Karamus.

JdeMoHcTpamun
* (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJIEHHUE C KOJUIEKIUSIMU OKCHUJIOB, KUCIIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluu OT IPUPO/Ibl pEarupyoInX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMUMUYECKOHN peakuy OT KOHIIEHTPALUH pearupyrommx
BEIIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKON peaKuy OT IO I1
COMPUKOCHOBEHHSI PEarupyoNInuX BEIIEeCTB («KKUTISIIUN CIO).
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluu OT TEMIEPATyphl pearupyoIrx BeIecTB.
JlabGopaTropHble ONBITHI
B3anmoaeiicTBre aMMHaKa U XJ0pOBOJIOPOIA.
Peaknus HelTpanusanuu.
Habmonenue temnosoro 3¢ dexra peakiuy HelTpanu3aru.
BsaumoneiictBue cepHoii kucinoTsl ¢ okcugom meau (II).

Paznoxenune MEpOKCHUJa BOAOPOaa C MIOMOIIBIO KaTala3bl KapTO(l)eJ'ISI

o0k owdpE

3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMH OT MPUPOJIbl PEarupyrouIiX BEIECTB HA
IpUMepe B3auMOJICHCTBUS PacTBOPOB THOCYIb(aTa HATpuUs U XJIopua 6apusi, THoCcyabpaTa
HATPHUs U COJITHOM KHMCIIOTBHI.

7. 3aBUCHMOCTD CKOpPOCTH XMMHYECKON PEAKIMU OT IPUPOJIbl METAIIIOB MIPU UX
B3aNMOJICVICTBUU C COJITHOM KHCIIOTOM.

8. 3aBUCHMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT MPUPOJIBI KUCIIOT NPH B3aMMOIEHCTBUM

UX C JKEIIE30M.

9. 3aBHCMMOCTBL CKOPOCTH XUMHUYECKOW PEAKIIMH OT TEMIIEPATYPHI.

10. 3aBHCMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBucuMOCTH CKOPOCTM XHMMHYECKOM pEAaKIMM OT IUIOMAAM  CONPHKOCHOBEHHS
pearupyroIux BeEeCTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMH OT KAaTaIn3aTopa.



XHMHYeCKHe peaKIIii B PACTBOPAX 3J1eKTPOJIMTOB

[Tonatne 00 SIEKTPOTUTHYECKOW TUCCOIMALNHU. IJICKTPOIUTHI U HEIIEKTPOJIUTHL
MexaHu3M  JUCCOIMALMN  DJIEKTPOJIUTOB C  PA3IUYHBIM  XapakrepoM cBsizu. CremneHb
ANEKTPONUTHYECKON quccoruanui. CHIIbHBIE U C1a0bIe AIEKTPOJIUTHI.

OcHOBHbBIE TOJOXEHUS TEOPUM AIIEKTPOJIUTHYECKON auccormanuu. Knaccudukanus
MOHOB M UX cBoicTBa. KHCIOTHI, OCHOBaHUS M COJNM KakK 3JIEKTpoiuThl. X kiaccudukanus u
JUCCOLUAITHS.

OO0mue XUMHYECKHE CBOMCTBAa KHUCJIOT: HW3MEHEHHE OKpackh HMHAUKATOPOB,
B3aUMOJICHCTBHE C METaJUIaMH, OKCHIAaMH ¥ THAPOKCHJAMH METaVIOB U  COJISIMH.
MosnekynspHble 1 HOHHBIE (TIOJTHBIE U COKPALIEHHBIC) YPABHEHUS PEAKIIUA.

XUMHUYECKUN CMBICII COKPAlIEHHBIX YPAaBHEHUMN. YCIOBHUS IPOTEKAHMS PEAKLUN MEXAY
AJIEKTPOJIMTAMH JI0 KOHIIA. Psi1 aKTHBHOCTH METAIJIOB.

OO0mue XMMUYECKHE CBOMCTBA IIEIOYEH: B3aMMOJICHCTBHE C KHUCIOTaMH, OKCHAaMU
HEeMeTalyIoB, coisiMu. OOmuMe XUMUYECKHe CBOMCTBAa HEPAaCTBOPUMBIX  OCHOBAHHIA:
B3aMMO/ICHCTBUE C KUCIOTAMU, PA3JIOKEHHUE MTPHU HarpEeBaHUU.

OO0mue XUMUYECKHE CBONCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH,
LIEJI0YaMH, COJIIMHA U MeTaJUIaMU. B3auMOIeCTBUE KUCIBIX COJIEH CO IIEIOYaMH.

I'unponus, kak 0OMeHHOE B3aMMOJEICTBHE coJiel ¢ BOJOW. I'Maponu3 conu CUIbHOIO
OCHOBAaHHUS W CJIa0OH KUCIOTHL. [ 'maponu3 coim cnaboro OCHOBAaHUS M CHIBHOW KHCIIOTHI.
[Ixana pH.

CBoiicTBa KUCIIOT, OCHOBaHM, OKCHIOB U COJIEH B CBETE TEOPHUH IJIECKTPOIUTUUYECKOM
JUCCOLUAIIUU Y OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdeMoHcTpanum.
* HcmpITaHne BEMIECTB U MX PACTBOPOB HA JIEKTPOIPOBOJTHOCTb.
*  3aBHCUMOCTb JJIEKTPOIPOBOJTHOCTH YKCYCHOM KHCIIOTHI OT KOHIICHTPALIUH.
* JIBWKEHHE OKpPAIICHHBIX HOHOB B DJIEKTPUYECKOM TIOJIE.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax coJjiei.
JlaGopaTopHbIe ONBITHI.
13. Muccounanus cnaGbix 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBI.
14. smenenue okpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IMIHBIMU KHCIOTAMH.
16. Tlomyuenne ruppokcuna meau (11).1 ero B3aumMoaelicTBIE ¢ Pa3IMYHBIME KHCIOTAMH.
17. BzaumopeiicTBrE CUIBHBIX KHCIOT ¢ okcuaom meau (11).
18-20. B3aumopeiicTBie KUCIOT C METaNIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyqHs KPEMHUEBOM KMCIOTBI.
23. KauecTBeHHas peakiys Ha XJIOPUJI - MK CYIb(aT-uOHBI
24. VIsMeHeHne OKPacKH MHIUKATOPOB B IEIOYHOM cpefe.
25. B3anMoIelicTBHE IEN0YEN ¢ YTIEKHCIIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSI.
27. Tony4enne ruapoxcuaa meau (1) u ero pasnoxenue.

28. B3zanMoielicTBUE KapOOHATOB ¢ KUCIIOTAMM.



29. Tlonyuenue ruapoxcua xenesza(lll).

30. Bzanmoseiicteue xenesa ¢ pactsopom cyibhara meau (1)

IIpakTuyeckue padoThl

1. CsoiicTBa KHCIIOT, OCHOBAHUI, OKCHIOB M COJIEH B CBETE TEOPHUU
ANEKTPOIUTUIECCKON TUCCOIIUAIIUN M OKUCITUTEILHO -BOCCTAHOBUTEIHHBIX PEAKIIUN

HemeTauibl U MX cOeJUHEHHSA

CtpoeHue aToMOB HEMETAUIOB U HX MojioxkeHue B llepuommueckoit cucreme. Psin
aNeKTpooTpHuLaTeabHOCTH. Kpucrammuyeckue pemeéTkd HEMETallIoB — IPOCThIX BEIIECTB.
Annotponus u e€ npuunHbl. Puznueckue cBoiicTBa HeMeTau1oB. O0IIMe XUMUYECKHUE CBOMCTBA
HEMETAJIJIOB: OKUCIUTENbHBIE U BOCCTAHOBUTEIIBHEIE.

l'anmorensl, cTpoeHre MX aTOMOB U MouieKyn. dusuyeckue U XUMHUYECKHE CBOWCTBA
raJloreHoB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB rajJOreHOB B 3aBUCUMOCTH OT UX MOJIOKECHHUS B
[lepuoanueckoii cucreme. HaxoxaeHue rajoreHOB B MPHUPOJE M UX TOJydyeHHE. 3HAYCHUE U
IIPUMEHEHHE TaJIOT€HOB.

['amoreHoBOIOpOABI U COOTBETCTBYIOLIME WM  KUCJIOTBHI: IIJIaBUKOBAs, COJIHAs,
OpOMOBOJIOPOIHASL, MOAOBOJOpOaHAs. [ amoreHuapl. KadecTBeHHbIE peakIWW Ha TaJOTCHHI-
noHbl. [IpruMeHnenue coeMHEHNI TaIOreHOB M UX OMOIOrHYecKast poiib.

Obmas xapaktepuctuka sneMeHToB VIA-rpymmel. Cepa B mpupojae U €€ IMOIydeHHUe.
AmnnoTponHele Moau(UKAIMK Ccepbl U UX CBOWCTBA. XUMHUYECKHE CBOWCTBAa cepbl U €€
MIPUMEHEHHUE.

CepoBoIOpo/I: CTPOCHUE MOJIEKYJIbI, PU3NIECKUE U XUMUIECKHUE CBOMCTBA, TOTYYCHUE
sraueHue. CepoBoiopoanas kuciota. Cynbpuabl 1 ux 3Ha4eHue. JIIOMHHODOPHI.

Oxcun cepsr (1V), cepaucras kucnota, cynbdurel. KauecTBeHHast peakuusi Ha Cynb(ur-
HOH.

Oxcun  cepol (VI), cepHas kucnora, cynbgpatsl. Kpucramnorunparel. KauecTBenHas
peakius Ha cynb}ar-1oH.

CepHas KHCI0Ta - CUIIBHBIN 271eKTpoauT. CBOMCTBA pa30aBlieHHON CEPHOM KUCIIOTHI, KaK
TUIIMYHOW KHUCIIOTHI: B3aMMOJICHCTBHE C METajllaMH, OCHOBHBIMH M aM(OTEPHbIMH OKCHUIAMH,
OCHOBaHUSIMU M aM(OTEpHBIMHU TMJIpOKCHJIaMH, coyiiMU. KauecTBeHHas peakiusi Ha cynbdart-
HOH.

Oobmas xapakrepuctuka aeMeHToB VA-rpynnbsl. A30T, CTPOEGHHE aTOMa M MOJIEKYJIbI.
dusnyeckue W XHUMUYECKHE CBOMCTBA M NPHUMEHEHHE a3oTa. A30T B MPUPOAE U €ro
OuosoruuecKas poib.

AMMMaK, cTpoeHHE MOJIEKYJIbl U (PU3NYEeCcKue CBOMCTBA. AMMUAayYHas BOJA, HAIAThIPHBIN
CIHMPT, TUApPAT aMMuaka. JJOHOPHO -aKIeNnTOpHBI MeXaHU3M 00pa30BaHUs KaTHOHA aMMOHUS.
BoccranoBurenbsHble cBoiicTBa amMmmuaka. Conu aMMOHMSI M MX NpuMeHeHHe. KauecTBeHHas
peaxkius Ha KaTUOH aMMOHHS.

Oxcuapl a3ora: HecoeoOpasylolle U KHUCIOTHbIE. A30THCTas KHCIOTa M HUTPUTHI.
A30THas KMCJI0Ta, €€ OJIy4eHUe U cBovicTBa. Hutpatsl.

®ocdop, crpoenue atoma u amtorponus. Gocouasl. Pochun. Okecun docdopa(V) u
oprodochopnas kucinora. Docdatel. Dochopubie ynodperus. MHCEKTUITHIBI.

OOmiast xapakTepucTuka 3jeMeHToB IV A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BEIIECTB U COEAUHEHUM B 3aBUCUMOCTH OT ITOJIOXKEHMSI 311€MEHTOB B [lepnonnueckoit



cucremMe. Yriepos. AJUIOTpONHbIE MOIU(HUKAIMU: anMa3, TpaduT. AMOP(hHBINA YIriaepox U ero
copra: caka, AaKTHBHPOBAHHBIA yrojb. AjcopOuus. XHMHYECKHE CBOWCTBA YTJepona.
Kokcoxummueckoe mpou3BOJCTBO U €ro mpoaykius. Kapoumsl.

Oxkcun yriepoaa(ll): crpoenue wmoJekysbl, MOAy4YeHHEe U ero cBoMcTBa. OKcuj
yraepoaa(lV): crpoeHue Moiekynbl, MOJTYYEHHE W €ro cBoicTBa. YrosbHas kuciora. Conu
YTOJIbHON KUCJIOTHI: KapOOHATHI U TUAPOKapOOHAThl. TeXHUUECKas U MUILEeBas Co/ia.

Heoprannueckne n opraHM4ecKHe BELIECTBA. YTJIEBOAOPOAbl. XUMHUYECKOE CTPOCHUE
OpraHUYECKUX BELIECTB, KAK MOPAIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTHU.

MeraH, 3TaH, Kak IpeAeibHbIE YIIIEBOJOPOAbl. DTHIECH U alETUJIEH, KaK HEIpeleIbHbIe
(HeHachlIlleHHbIE) yriueBoaopoasl. ['opeHue yrieBogoponoB. KauecTBeHHblE peakuuu Ha
HENpeIeIbHbIE COCIUHEHMS.

OTWIOBBI CHHPT, €ro INOJy4YeHHE, NPUMEHEHHE H (PU3HOIOTHYECKOEe JIEHCTBHE.
TpéxaromubIil ciupT mMnepruH. KadecTBeHHas peakiys Ha MHOIOATOMHBIE CIIUPTHL. Y KCyCHas -
MIpPeICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupoae. Cuauuuisl U CUIIaH.
Oxcun kpemuusi(1Y). KpemuueBas kucnora u e€ comnu.

[Ipon3BoacTBo crekia W ueMeHTa. [Ipoaykiusi CHJIMKaTHOW MPOMBIILIEHHOCTH:

ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dasuc.
OnTHyeckoe BOJOKHO.

Hemerannsl B mpupone. ®dpakunoHHas MeperoHka >XKMJIKOIO BO3JyXa Kak CrHocod
MONyYeHHs KHUCIIopoja, as3ora, aproHa. llomydyenume ¢ocdopa, kpemHus, xjopa, Hoja.
DIEeKTpOoIN3 PaCTBOPOB.

[Tonyyenue cepHON KUCIOTHI: ChIPHE, XUMHU3M, TEXHOJIOTUYECKAsI CXEMa, METO/1
KHIISILETO CJIOs, MPUHIUIIBI TeII000MeHa, MPOTUBOTOKA U nupKysauuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAS CXEMA.

JdemMoHcTpanuu

e Kosteknus HeMeTauoB.

e Moaenu KpUCTAJUIMYECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE M MOJIEKYJISpHBIE.
e (O30HATOp M NPUHIUIBI €r0 PaOOTHI.

e ['opeHue HEMETAIIOB - MPOCTBIX BEIECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.
e  OOpasibl raJIOreHOB - MPOCTHIX BEIIECTB.

e BisanmMoIelcTBHE TaJIOT€HOB ¢ METAJIAMU.

e BritecHeHue xsiopa O6poMOM WK Ho1a U3 pacTBOPOB UX coJeit

e Kosutekus npupoaHbIX COEAUHEHNH XJIOpa.

e B3sanmogneiicTBHE cepbl ¢ METAILUIAMH.

e ['opeHue cepbl B KHUCIOPOIE

o Kotekuus cyabGUAHBIX py/I.

e KauecTBeHHas peakuus Ha Cyab(GUI-HOH

e (OOecrBeurBaHHE OKPAILIEHHBIX TKaHEH U IIBETOB CEPHUCTHIM I'a30M.

e B3anmoneicTBre KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEBIO.

e OOyrauBaHHe OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTOM.
e Jluarpamma «CocTaB Bo3gyXxa».

e Buneodpparments! u cnaiiasl «Ituubu 6azapbi».



e [lomyuenue, coOupaHue u pacro3HaBaHue aMMHAaKa.

e Paznoxenune Omxpomara aMMOHHS.

e BsaumonelcTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEABIO.

e [openue yepHOro nopoxa

e PaznoxeHue HUTpATa KaJIUsl U TOPEHHUE JIPEBECHOTO YTroJibKa B HEM

e  OOpa3Isl MPUPOIHBIX coeuHeHui Gocdopa.

e Topenue pochopa Ha BO3AyXe U B KUCIOPOIE.

o [lomyuenue G6emnoro ¢pocdopa v UCIIBITAHUE €TO CBOWCTB

o Komrekius «O0pa3ibl IPUPOIHBIX COSAMHEHUH YIiiepoaa

e [loptper H. JI. 3enunckoro. [loriomenne akTHBUPOBAHHBIM YIIIEM PaCTBOPEHHBIX

BCIICCTB WJIX I'a30B.

e VYCTpoHCTBO MPOTHUBOTa3a.

e Mojenu MOJIEKyJl METaHa, 3TaHa, TUIICHA U AlleTUIICHA.

e BsaumoneiicTBue aTHIeHa ¢ OPOMHOI BOJOW M paCTBOPOM I€PMaHTaHaTa KaJusl.
e OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KUCIOTHI.

e KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTBHI.

e Komnekmus «O0pa3ubl IPUPOIHBIX COETUHEHUN KPEMHUSY.

e Kosuteknus crexia, KEpaMHUKH, IEMEHTA U U31EIUI U3 HUX.

e KoJsutekus npoayKuuy CUJIMKATHOM IPOMBIIIEHHOCTH.

e BuneodpparmenTs! u cnaiipl «IIporu3BoACTBO CTEKIA U HEMEHTAY.

o Kommeknusa «[IpupoaHpie COEIMHEHNS] HEMETAIIIIOB.

e Bugneodpparments! u cnaiiipl «@pakmoHHas MePEroHKa KHUJKOTO BO3yXa

e Bugneodparmentsl u cnaitnel «llonydenue Bogopoza, KUCIOpOaa U rajloreHoB

QJICKTPOJIUTUICCKUM CITOCOOOM.

e Mojenu annaparoB U1 IPOU3BOACTBA CEPHON KHUCIIOTHI.

e Mopnenp KUISAIIETO CIIO0S.

e Mopaenp KOJIOHHBI CHHTE3a aMMHAKa.

e BuneodpparmenTs! u cnaiigpl «IIpor3BoACTBO CEPHOI KUCIOTHI».
e BuneodpparmenTs! u cnaiiasl «Ipon3BoACTBO aMMHUaKay.

e Komnexnus «CpIpb€ U1 MOIYYEHNS CEPHON KUCIOTHD.

JlaGopaTopHbIe ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacnio3znaBaHue rajJloreH1u1-HOHOB.

KadecTBeHHBIE peakIuy Ha CyJb(aT-HOHBI.

KauecTBeHHast peakliis Ha KaTHOH aMMOHHSL.

XUMHUYECKUE CBOMCTBA a30THOM KUCIIOTBI, KAK JJIEKTPOJIUTA.
KavecTBenHble peakiuu Ha GocaT-uoH.

ITonmy4yenue u CBOMCTBA yrOJIbHON KUCIIOTBI.

KavecTBenHast peakiys Ha KapOOHAT-HOH.

HpOHYCKaHI/Ie YTJICKHUCIIOro ra3a 4epe3 paCTBOp CHJIMKATA HATPUA.

IIpakTnyeckune padoTsl

2. VI3yuenue CBOMCTB CONSHON KUCIOTHI.



3. U3ydeHune CBOMCTB CEPHOM KHUCIIOTEL
4. TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €r0 CBOWCTB.

5. IMonyuenue yriaekuesioro raza ¥ Mu3y4eHue ero CBOWCTB.
Metaynibl M X COeIMHEHHS

ITonoxenune merayuoB B llepuogmyeckoi cucreme xumuueckux syemeHTtoB [ H.
MengeneeBa, CTpoO€HHME UX aTOMOB M KPUCTALUIOB. MeTtalmmmyeckas CBsI3b M MeETAUIMYeCKas
KpUCTaJUIMYEcKasl peméTka. @u3nueckre CBOMCTBA METAJUIOB: JIEKTPO- M TEIJIONPOBOIHOCTD,
OTpaXkarollas CHOCOOHOCTb, MIIACTUYHOCTb. CIlIaBbl YEPHBIE U LIBETHBIE.

Meramibl Kak BOCCTAHOBHUTENIH. ODJIEKTPOXMMHUYECKUH psii HampsbkeHud. B3aumopeiicTBue
METAJUIOB C HEMETAJJIaMH, OKCUJAMU, KAUCIOTAMH, COISIMU. AJTFOMUHOTEPMHUSL.
CrtpoeHre aTOMOB U MPOCTHIX BELIECTB IIETOYHBIX METAJIOB. 3aBUCHUMOCTh (U3MUYECKUX H
XUMHUYECKHUX CBOMCTB LIEJIOYHBIX METAJJIOB OT 3apsi10B sAep UX aToMOB. OKCHJIbI U THIPOKCHUIbI
LIEJIOYHBIX METAJJIOB, UX IIOJIy4€HHUE, CBOMCTBA, NPUMEHEHUE. BakHellne cOoau HIeNOYHBIX
METAaJUIOB, UX 3HAYEHUE B )KUBOW U HEKUBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHne aToOMOB M TMPOCTHIX BEIIECTB ILIEJIOYHO3EMEIbHBIX METAJIOB. 3aBUCHUMOCTb
(GU3MYECKUX M XUMHUYECKHX CBOICTB IIEIOYHO3EMENbHBIX METAJIOB OT 3apsioB sAep HUX
atoMoB. OKCHIIbI U THUAPOKCHBI IIEIOYHO3EMEIbHBIX METAJLUIOB, UX IOJIy4€HHE, CBOMCTBA U
npuMeHeHue. Baxuelmme conu mENOYHO - 3€MENbHBIX METAJIOB, UX 3HAYEHHE B IMPUPOLAE U
XKU3HU yenoBeka. KapOoHaThl v ruipokapOOHATHI KAJIbIIHS.
XéctkocTh BOABI: BpeMeHHass M MocTosiHHas. CrocoObl yCTpaHEHUsI BPEMEHHOM KECTKOCTH.
Crnioco0bl ycTpaHeHUsI TOCTOSSHHOM k€cTkocTu. MonuTthl. CoeMHEHHs allOMUHUS B IIPUPOJIE.
XuMHUecKue CBoWcTBa amoMUHHS. OCOOCHHOCTHM OKCHAAa M THIPOKCHAA AaIOMUHHS Kak
aMm(doTepHBIX coeUHeHN. BakHeimme conu amomMuHus (XJ1opu, cyiabdar).
OcobeHHoCTH CTpOeHHUs aToMa xene3a. JKesne3o B npupone. Baxneiimue pyasl sxene3a. OKcubl
u ruapokcuabl xenesa(ll) u xeneza(lll). Conu xeneza(ll) u xxeneza(lll). OOHapyxeHre HOHOB
KAaTHOHOB JK€JIe3a B paCTBOpE. 3HAaYEHHUE COCIMHEHUH JKele3a.
Koppo3ust xumuueckasi 1 3JIeKTPOXUMUYECKasl. 3alIuTa METAIIOB OT KOPpo3uu. MeTasl B
MpHUpo/ie: B CBOOOJHOM BUJIE U B BUe coenquHeHuil. [lonstie o meramutypruu. YépHas u 1ipeTHast
Metautyprus. [IupoMeramtyprust, TiApOMETauTyprus, JIeKTpoMeTauTyprus. JloMeHHbIN
nporiecc. [lepepaboTka uyryHa B cTajigb. IJIEKTPOJIN3 PACILIABOB.
JdemMoHcTpauuu

* BzaumopeincTBue HaTpus, JUTHS U KAJIBLUSA C BOLOM.

* T'opeHue HaTpHs, MarHus M ’KeJae3a B KUCIOPOJIE.

* Bcnbllka TEpPMUTHON CMECH.

* BsauMmozelcTBUE CMECH IIOPOLIKOB CEPBI U XKEJe3a, [IUHKA U CEPBI.

* BzauMopelicTBHE aTIOMUHUS C KUCIOTaMHM, HIEI0YaMU U BOJIOM.

* BzaumopeicTBue XKene3a U MEAU C XJIOPOM.

* BsaumopnelcTBue MEIU ¢ KOHLICHTPUPOBAHHON CEPHOM KMCIIOTOM U a30THOM KUCIIOTOU

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).
* Okpacka IIaMeHH COETUHEHUSMHU IIETOUYHbIX METAJIIOB.

® OKpaCKa IUIaMEHU COSANMHEHUAMHU IIET0OYHO3EMEIbHBIX METAIIIIOB .



e [ amreHue U3BECTU BOIOM.
* Ilomydenue xECTKOM BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOU BOJOM.
* VcrpaHeHHE BpeMEHHOM KECTKOCTH KUTITYCHUEM U TOOABKOW COJIBI.
* VcrpaHeHHE MOCTOSTHHOM KECTKOCTH JOOABKOW COJIBI.
* VoHMTHI ¥ NPUHIMI UX ACUCTBUS (BUACO(PArMEHT).
*  Komiekuust npupOoIHbIX COCIMHEHUN AITFOMUHUSL.
*  Buneodparments! u cnaiiapl «OKCUA ATIOMUHUS M €70 MOAH(PHUKAIIUN.
* Tlonmyyenue aMmpOTEPHOTO THIPOKCHAA ATIOMUHUS U UCCIICOBAHHIE €TI0 CBOMCTB.
¢ Komreknusa «XUMUYECKAE UCTOYHUKU TOKA».
* Pe3ynpTaThl AMUTENBHOIO AKCIEPUMEHTA 110 U3YYEHHUIO KOPPO3UU CTAJIBHBIX U3JIEIHUH B
3aBHMCHUMOCTH OT YCJIOBHH ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs u cnaiiapl «I[pou3BoACTBO UyryHa U CTAIN».
*  BuneodparmenTsl u cnaiiapl «3aenus u3 4yryHa u ctaiam.
*  BuneogparmenTsl u ciaipl «I[pon3BoACTBO QITFOMUHUS.
JlabGopaTropHble ONBITHI
39.BsaumoeiicTeue xenesa ¢ pactBopom cyibdara meau(ll).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.TTonyuenue ruapoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKEJIE3a
IIpakTnyeckune padornl
6. IlonydeHue 5KeCTKON BOBI M CIIOCOOBI €€ YCTPAaHEHHS.

7. Pelenue SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTauibh».
XuMus M OKpy:KamoLas cpeaa

Crpoenue 3eMiu: 11po, MaHTHS, 3eMHast KOpa, UX XUMUYecKuit coctas. JIutochepa u eé
XUMHUYECKHH cocTaB. Munepansl. Pynbl. Ocagounsie nopoas!. [lone3Hsie uckonaemsle.
Xumudeckuil coctaB ruapocepbl. XUMHUECKUNA COCTaB aTMOC(EpHI.

HcTouHNKHM XMMHUECKOT0 3arps3HEHMs OKpY»Karolei cpeapl. [ 1o0aibHble 3KOJI0THYeCcKHe
pOoOJIEMbI UEI0BEYECTBA: TAPHUKOBBIN 3(DPEKT, KUCTOTHBIE 105K/IU, O30HOBBIE JBIPHI.
Me:x1yHapoIHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl OKPY’KAIOLIEH cpeabl 0T XMMHUECKOTO
3arpsi3HEHus. «3e€Hast XUMHUSD.
JdemoHcTpauuu

*  BuneodparmenTs u cinaiiapl «CtpoeHue 3eMiH U €€ XUMUYECKUH COCTaBy.

¢ Komieknus MUHEpanoB U TOPHBIX IMTOPO/I.

*  Komrekuus «Pynel MeTamioBy.

* Buneodparments! u cnaiiipl «I 1oOagbHbIE IKOJIOTHYECKUE TIPOOIEMBI YEIIOBEUECTBAY.
JlabopaTopHbIe ONbITHI
43. Usyuenue rpanura.

O0001menne 3HAHUI 10 XMMHUH 32 KyPC OCHOBHOM IIKOJIbI.



IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHy

CrpoeHue aToMa B COOTBETCTBHUH C ITOJIOKEHUEM XMMHUECKOT0 3yieMeHTa B [lepuonnyeckoit
cucreme. CTpoeHHE BEIIECTBA: XUMUYECKas! CBSI3b U KPUCTAIIIMUECKHUE PEILIETKU. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEUIECTB (METAIJIOB, HEMETAIJIOB, OJIArOPOIHBIX
ra3oB) OT MOJIOKEHUs 31eMeHToB B [lepuonuueckoii cucteme. Tuonorus HEOPraHMYECKUX
BELIECTB, JEJICHUE UX Ha Kilacchl ¥ rpynnsl. [Ipencrasureny.
IIpu3Haky 1 ycia0BHs NPOTEKAHUS XUMUYECKUX PEAKLMM. TUIIOIOrusS XUMUYECKUX pPEaKIUi 10
pa3nUYHBIM OCHOBaHUAM. Peakiiun noHHOTo ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peaxkuuu.
XUMHYECKHE CBOMCTBA IIPOCTHIX BELIECTB. XapaKTEPHbIE XUMUYECKUE CBOKWCTBA
c0J1e00pa3yoIUX OKCHIOB, THIPOKCUAOB (OCHOBAaHUH, KUCIOT B aM(pOTEPHBIX TUAPOKCHJIOB),

COJICH.
Y4eoHo-TeMaTHYECKHI IJIaH
Ne | HaumenoBanue paznenos (tem) | Konnuecto B ToM unciie Ha mpoBeneHue
4acoB I10 [IpakTrueckux KonTtponbHbIx
porpaMme pabot pabot
8 knacc
1 | HayanbHbIEe TOHATHS U 3aKOHBI 21 2 2
XUMUU
2 | Baxueimme npeIcTaBuTeIN 18 3 1
HEOPTaHMYECKUX BEIIECTB.
KonnuyecTBeHHBIE OTHOIIECHHUS B
XUMUU
3 | OcHOoBHEIE KJIACChI 10 1 1
HEOPraHMYECKUX COCAMHEHUN
4 | Ilepponuyeckuii  3aKOH W 8 1




[Tepuoanueckas cucTeEMa
XUMHUUYECKUX 3jeMeHToB J[. W.
MenpeneeBa 1 CTpOSHUE aTOMa

5 | Xumuueckas CBSI3b. 11 0 2
OKHUCIUTENIBHO -
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Pesepr 2
Hroro 70 6 7
9 knacc
1 [ToBTOpeHme u 00600mIEeHIE 5 1
CBEJICHUH 110 Kypcy & Kiacca.
XUMUYECKUE PEAKIIUU
2 | XuMHYECKHE PEaKINU B 10 1 1
pacTBopax
3 | Hemerayuiel 1 X cCOeTMHEHUS 25 4 1
4 | MeTtajuibl U UX COE€QUHEHUS 17 2 1
5 | Xumus u okpyxaromas cpesia 2
6 | OGoOmICHNE 3HAHMIA TT0 XUMHUH 7 1
3a KypC OCHOBHOM IIIKOJIBI.
[ToaroroBka k OCHOBHOMY
rocy/1apCTBEHHOMY 3K3aMeHy
(0I'D)
Peseps 2
Hroro 68 7 5

IInanupyemble pe3yabTaThl OCBOCHHA Y4eOHOI0 peaMera

IIo 3aBCPIICHUIO KYpCa XUMHU HA 3TaHEC OCHOBHOI'O 06H_ICFO 06p330BaHI/I5{ BBIITYCKHUKHU
OCHOBHOM IIIKOJIBI JOJKHBI OBIAJIETh CJICAYIOIIUMU PpE3YyJIbTaTaAMU:

|. JIuunocmmuuie pesynomamoi:
1) ocosnanue cBoeli STHUYECKOI TPHHAIEKHOCTH, 3HAHHE HCTOPUM XUMHH M BKJIala
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K TIO3HAHMIO XMMUM; TOTOBHOCTH M
CIIOCOOHOCTH 00YyYaromMXcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE U3YUEHHBIX
(baKkTOB, 3aKOHOB ¥ TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U TIOCTPOCHUE HHINBUIYaTHHON
o0pa30BaTeabHON TPAaeKTOPUH;
3)  opmuposanue 1eTOCTHON €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOH YacThIO
KOTOPOH SIBJISIETCS] XUMHUECKasi KapTHHA MUPA;
4) osenadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHOH NMPAKTHKH, B TOM YHCIIE U XUMHUECKUM;
5) oceoenue counanbHbIX HOPM, TIPABHJI TIOBEAEHHUS, posieil U (OPM COLUANBHOMN KU3HU B
COLMyMe, NIPUPOJIE U YACTHOM KHU3HHU HAa OCHOBE SKOJIOTMUYECKON KYJIbTYpHI U 0€3011acCHOTO
oOpalleHus C BelIeCTBaMU 1 MaTepHallaMH;

6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILEHUH CO CBEPCTHUKAMH M




B3pOCIIBIMH B IIpoLiecce 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIE0BATENIbCKOM, TBOPUECKON U IPYTUX BUJIOB ACSITEIBHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemnoie pezynomamor:
1) onpedenenue ueneit co6cTBEHHOr0 0OYYEHHMS, IOCTAHOBKA ¥ (POPMYIUPOBAHHUE IS CEOS
HOBBIX 33]1a4;
2) naanupoeanue myTel JOCTHKEHUS KEIAEMOTO PE3yIbTaTa 00ydEeHHUs XMMUH KaK
TEOPETUYECKOT0, TaK U IKCIIEPUMEHTAILHOTO XapaKTepa,
3) coommecenue cBoMX NCHCTBHIA ¢ MIIAHUPYEMBIMH PE3YJIbTATAMH, OCYUCCMETeHIe KOHTPOTIS
CBOEH JIeATENILHOCTH B MPOLIECCE AJOCTIKEHHSI pe3yiIbTarta, onpeodeieHue cnocoOoB NeiHCcTBHMA
IIPH BBITIOJIHEHUU JIA0OPATOPHBIX U MPAKTUUYECKUX Pa0OT B COOTBETCTBUU C MPABUIAMH TEXHUKU
0€e301aCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIOTYdEHUE U AHAIIU3 €€, CO3aHue
MH(OPMALIMOHHOTO MPOJYKTA U €0 MPEe3eHTAIUS;
5) ucnonvsoeanue OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPAIUiA: AHAIM3A M CHHTE3a, CPABHEHUS U
cUCTeMaTu3aluu, 0000I1IEeHUS 1 KOHKPETU3ALIUH, 8bli6/1eHUe TIPUINHHO-CIEICTBEHHBIX CBS3EeH U
nocmpoerue JOTHYECKOTr0 PACCyKICHUS U YMO3aKIIOYeHHS (MHAYKTUBHOTO, IETyKTUBHOTO U IO
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJCPKAHNUS;
6) ymenue co3naroT, IPUMEHATH M IPEOOPA3OBLIBAT 3HAKU U CUMBOJIBI, MOJEIH U CXEMBI IS
peleHus yueOHbBIX U MO3HABATEIbHBIX 33/1a4;
7) opmuposanue v pazeumue 3K0NIOTUYECKOrO MBIIIEHUS, yMEHUE IPUMEHSATD €0 B
M03HABATEIBHON, KOMMYHHUKATHBHOM, COIMAIBHON MPAKTHUKE U MPO(ECCHOHANTBHOM
OpHEHTAINH;

8) zenepuposanue uneii u onpeneneHue CpeCTB, HEOOXOUMBIX [ X PEATU3ALUM.

H 1. IIpeomemnvie pesynomamor:

BbinycKHHUK Hay4YuTCsi:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOJIOJEHUE, N3MEPEHUE, IKCIIEPUMEHT;

® OMNUCHIBATH CBOMCTBA TBEPBIX, )KUAKHX, Fa3000pa3HbIX BELIECTB, BHIJEIASN UX
CYLIECTBEHHbIE IIPU3HAKHY;

®  DPACKPBIBATh CMBIC] OCHOBHBIX XUMUYECKUX MOHIATUN «aTOM», «MOJIEKYIIay,

«XUMHUYECKHH DJIEMEHT»,  «IIPOCTOE BEIECTBOY, «CIOKHOE BEILIECTBOY,

«BAJIEHTHOCTbY, «XUMUYECKasl PEAKIU», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MACChl BEILIECTB, IIOCTOSIHCTBA COCTABa,
aTOMHO-MOJIEKYJIIPHON TEOPHH;

® pa3IMYaTh XUMUYECKUE U (PU3NUYECKHE SBICHUS;

® Ha3bIBaTh XMMHUYECKHE DIIEMEHTHI;

e OIpeneNniTh COCTaB BELIECTB MO UX (popmymam;

® ONpPEIENSITh BAJIECHTHOCTh aTOMA DJIEMEHTA B COEAMHEHMSIX;

® ONpEeNeNsTh TUIl XUMUYECKUX PeaKIuii;

e Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIN;

¢ BbIABJIATH IIPU3HAKU, CBUACTCIBCTBYIOIIHUEC O MPOTCKAHUU XUMHYECKOM peaKknuun npu



BBIIOJIHCHUH XUMHYECKOTO OIIBITA;
COCTaBJISITH (POPMYIIbI OMHAPHBIX COCTMHCHUI;

COCTaBJISITh YPABHEHMS] XUMHUECKUX PEaAKIIHiA;

co0oaaTh nmpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OIIBITOB;

MOJIH30BaThCS JTAOOPATOPHBIM 000PYIOBAHUEM U MTOCYI0M;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChI BEIIECTB;

BBIYHCIISTH MACCOBYIO IO XUMHUYECKOTO 3JIEMEHTA 10 POpMYJIe COSANHCHHUS,
BBIYUCIISITh KOJIMYECTBO, 00BEM MITM MAcCCy BEIIECTBA MO KOJIUYECTBY, 00hEMY, Macce
peareHTOB WU MPOAYKTOB PEaKIINH;

XapaKTEePU30BaTh (PU3NUECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa U
BOJIOPO/IA;

MoJTy4aTh, COOMpaTh KUCIOPO ¥ BOJIOPO/I;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEMIECTBA: KHUCIOPO, BOJAOPO/;
pacKphIBaTh CMbICIT 3aKOHA ABOTAIpO;

PacKpbIBaTh CMBICIT MIOHATHH «TEIII0BOM d(DPEKT peakumy», «MOIIPHBIA 00bEM»;
XapaKTepU30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA BO/IBI;

PaCKpBIBATh CMBICII MIOHATHSI «PacTBOPY;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MAaCCOBOM J10JI€H paCTBOPEHHOTO BEILIECTBA;
Ha3bIBaTh COCMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;
XapaKTEePU30BaTh (PU3NYECKHE U XMMUYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

ONpeesaTh NPUHAMICKHOCTh BEUIECTB K ONPEACIIEHHOMY KJIacCy COeAMHEHUN;
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHUI U3YUEHHBIX KIJIACCOB;

MPOBOJIUTH OMBITHI, TOJITBEPKAAIOIINE XUMHUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh OMBITHBIM ITYTEM PaCTBOPHI KUCIIOT U IIEJI0UeH 10 M3MEHEHHUIO OKPACKH
WHJIUKATOPA;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEXY KJIACCaMU HEOPraHUYECKUX COEIMHEHUI;
packpsiBaTh cMbIci [lepuoanueckoro 3akona /[[. . Menneneesa;

OOBACHATh (PU3UYECKHUI CMBICII AaTOMHOTO (TIOPSIIKOBOI'0) HOMEpPAa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB I'PYNIIBI U NTeproja B nepuoanyueckoit cucreme . . Menaeneena;
O0OBACHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOWCTB 2JIEMEHTOB B
npezesiax MajblX IEPUOIOB U TJIABHBIX MOATPYIII;

XapaKTepu30BaTh XUMHUYECKHE JIEMEHTHI (0T BOJOPO/Ia A0 KaJbIis) Ha OCHOBE UX
MOJIOXKEHU B mepuoandeckoit cucreme . M. MenzaeneeBa 1 0COOEHHOCTEH CTPOCHUS MX
aTOMOB;

COCTAaBJISITh CXEMbI CTPOECHHS aTOMOB TEPBbIX 20 3JIEMEHTOB NMEPUOIUUECKON cucTeMBbI /1.
U. Menneneena;

PacKpbIBaTh CMBICI MOHATHM: «XUMUYECKAST CBS3b», «QJIEKTPOOTPULATEIBHOCTDY;
XapaKTEePU30BaTh 3aBUCUMOCTH (DU3UIECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAITHIECKOM
peLETKY;

OIPECACIIATL BUI XUMHYECKOH CBS3H B HCOPTraHNYCCKUX COCIUHCHUAX



e M300pakaTh CXEMbI CTPOCHUS MOJICKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMH
XUMHUYECKUX CBS3CH;

® PaCKpBIBATh CMBICI MIOHATUN «MOH», «KATHOH», «aHHUOH», «3JICKTPOIUTH,

«HEDIJICKTPOJIUTHIY, <«QJICKTPOIUTHYCCKAS JUCCOIUALINY, «OKHCITUTEIbY», «CTEICHb

OKHCJICHUS», «BOCCTAHOBUTEIIbY, «OKHUCICHUE), «BOCCTAHOBJICHUEY,

® ONIpENeNITh CTENEHb OKHCICHUS aToMa 3JIEMEHTA B COSIMHCHUU;

® PaCcKpBIBATh CMBICT TEOPHUH SIEKTPOIUTHUECKOMN TUCCOIUALINN;

® COCTaBJIATH ypPaBHEHUS DJICKTPOJUTHUUCCKON JUCCOIUAIIMH KKCIIOT, IIeJIOUeH, COJICH;

® OOBSCHATDH CYIIHOCTD MPOIIECCa MEKTPOTUTHICCKON TUCCOIMAIIMY U PEAKIIHI HOHHOTO
oOMeHa;

® COCTaBIIATH TOJHBIC U COKpPAIIEHHBIC HOHHBIC YPABHECHUS PEaKIil OOMEHa;

®  ONIpEIeNATh BO3MOXHOCTh IIPOTEKAHUS PEAKIIM HOHHOTO OOMEHA;

e [IPUBOJUTH PEAKIIMH, IOITBEPIKIAIOIINE KAUeCTBEHHBIM COCTAB Pa3IMYHbIX BEIICCTB;

®  ONpEICISITh OKUCIUTENh U BOCCTAHOBHUTEID;

® COCTaBIIATh ypaBHEHUS OKUCIIUTEIBHO -BOCCTAHOBUTEIBLHBIX PEAKIIHIA,

e Ha3bIBaTh ()AaKTOPBI, BIUSIOIINE HA CKOPOCTh XMMHUCCKON PEaKIInM;

e KiIaccu(PUUIUPOBATh XMMHYECKUE PEAKIIMH 10 PA3IUYHBIM IIPHU3HAKAM;

®  XapaKTePU30BaTh B3aWMOCBSI3b MEXIYy COCTAaBOM, CTPOCHHUEM U CBOWCTBAMU
HEMETAJLJIOB;

® [IPOBOJUTH ONBITHI ITO TIOTYICHHUIO, COOMPAHUIO U U3YUYCHUIO XHMHUCCKUX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIJICKUCIIOTO ra3a, aMMHUaKa;

® PAaco3HaBaTh OIMBITHBIM MTyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMHAK;

®  XapaKTepU30BaTh B3aMMOCBSI3b MEXJy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METaJLIOB;

e Ha3BIBaTh OPTAaHMYECKUE BEIIECTBA MO MX (OpMyJIie: METaH, dTaH, STUJICH, METaHO,
ATaHOJ, MIUIIEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTeapUHOBAsI KUCIIOTa,
OJICMHOBAs KHCIIOTA, TIIFOK03a;

® OICHUBATH BIIMSHUE XHMHUECKOTO 3arPsS3HEHIS OKPYKAIOIICH cpe/ibl Ha OpraHu3M
YEIIOBEKA;

® T'PaMOTHO OOpaIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM KH3HU;

®  ONpEeNeNsITh BO3MOXHOCTh IPOTEKAHUS peaKIIMii HEKOTOPBIX MpeCTaBUTENeH
OpPraHUYECKUX BEIIECTB C KUCIOPOJOM, BOJAOPOAOM, METAJIIAMH, OCHOBAHUSMU,
raJorcHamu.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNTHCH:

*  8b106UAMD U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 XUMUYECKUX C8OLLCTNBAX
gewecms Ha OCHO8e UX COCMasa U CMpoerUsl, Ux CnoOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe
peakyuu, o xapakmepe u npOOYKmMax paziuyHulX XUMU4eCcKux peaKyui;

* Xapakxmepuzo8ams Gewecmsa no cocmagy, CMmpoeHuio u C80UCMBEaM,
YCMAaHa8IUuearom NPUYUHHO-CLeOCMBEHHbIE CEA3U MeNCOY OAHHbIMU XAPAKMEPUCTNIUKAMU
sewecmaa;

* cocmaensime MOJEeKVIApHbLE U NOTHbIE UOHHbIE YPABHEHUs. NO COKPAUJEHHBIM UOHHBIM
VPABHEHUAM,

*  NPOCHO3UPOBAMb CNOCOOHOCMb 8eUjeCmed NPOABIAMb OKUCIUMEbHbLE UTU



80CCMAHOBUMENbHBIE CBOLUCMBA C YUEMOM CeneHell OKUCTIeHUs DJIeMEHMO08, BX00AUUX 8 €20
cocmas;

* cocmasnsaims YpasHeHus peakyuil, COOMeencmsayumux nocie008ameibHOCmu
npespaujenuti Heop2aHU4ecKUx 6ewecme pasiuiHblX Kiaccos;

*  BbIOGUCAMD U NPOBEPANb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3YlbmMamax
6030elCcmaUs pa3iuiHbIX PaKmopos Ha U3MeHeHUue CKOPOCMU XUMUYECKOU PeaKyuu,

*  UCnoIL308amb NPUOOPEMEHHBIE 3HAHUSL OJIsl IKOJOSUYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyoscarouell cpeoe;

* UCnov308ams NPUOOPEeMEHHbBIE KNloUesble KOMNemeHYUU NPU bINOJHEHUU NPOEKMO8
U Y4ebOHO-UCCIe008ameNbCKUX 3a0ay NO U3YUEHUIO C8OUCME, CNOCOO08 NOLYYEHUs U
PACNO3HABAHUSL BEUECME;

*  00bEeKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeccax,

*  KpumuuecKku OMHOCUMbCSL K NCe8OOHAYUHOU UHpopMayuu, HedobPOCco8ecmHOU
pexname 6 cpedCmseax Macco8oi unpopmayuu;

* 0CO3HABAMb 3HAUEHUE MEeOPEeMUIEeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOl
0esimenbHOCIU Yel08eKd;

* co30aiom Mooenu u cxemul Oisl peuleHus: y4eOHbIX U NOZHABAMENbHBIX 3a40al;
NOHUMAMb HEODXO0OUMOCMb COONI00EHUsL NPEONUCAHUU, NPeONaAcAeMblX 8 UHCIMPYKYUSX NO
UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.



MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

@DenepanbHbI roCy1apCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT MPEIyCMaTPUBAET U3YYEHHUE Kypca XMMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6acTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumun B 8—9 kiaccax paccuntan Ha 24aca B Henmenio B oObeme 140 ydueOHBIX wacoB. M3ydeHHe 3TOTO Kypca JaeT BO3MOXKHOCTh
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D o XumuM Kak rnpeamera o Beloopy.

[Ipemnaraemslii Kypc, XOTsl 1 HOCUT OOLIEKYIbTYPHBIM XapaKTep W HE CTABUT 3aj7ady Mpo(ecCHOHATBHOM MO OTOBKM 0OYYaIOIINXCs, TEM HE
MeHee, MI03BOJISIET UM ONPEAETUTHCS C BBIOOPOM NMpoduist 00yueHus B cTapliel HIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knacc»

1. Tabpuensu O. C. Xumus. 8 kitacc: yaeOHUK 151 obmeooOpazoBarenbHbix opranuzanuii / O. C. IN'abpuensH, U. I'. Octpoymos, C. A. Cragkos.
— M.: IIpocseuienue, 2019

2. Taopuensa O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca ydeOHoe mocoOme st oOmeoOpa3oBaTenbHbix opranm3anuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensn O. C. Xumus. COopHUK 3a7au W ynpaxHeHHil. 8 kiacc: ydeOHoe mocoOue i obmeodpazoBatenbHbix opranusanuii/ O. C.
INabpuensu, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Tabpuensn O. C. Xwumusa. Terpaap s 51a0OpaTOPHBIX OMNBITOB M MpaKTUYecKuX paboT. 8 kiacc: ydeOHOoe mocodue s
obmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensy, U. B. Akcénosa, . I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas Terpanb. 8 kiacc: ydebHoe mocobue st oomeoopazoBatenbabix opranusamnuii / O. C. Tabpuensa, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 xiace : yueOHHK Jiis o0nieoopazoBarenbHblx opranusanuii / O. C. Tabpuensn, M. I'. Octpoymor, C. A.
Cnankxos. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumusa. Metoandeckoe nocodue g 9 knacca: yued. mocobue s obmeoOpazoBarensHbix opranusanuii / O. C. ['abpuensH,
. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpoceemenue, 2019

3. Tabpuensu O. C. Xumus. COOpHHMK 3a/au U yHOpaxHEeHUH. 9 kiacc : ydyeOHoe mocobue ans obmeodpazoBaTenbHbIx opranusanuit/ O. C.
INabpuensu, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwummsa. Terpamp s 1aOOpaTOPHBIX ONBITOB M TMPAKTHUYECKWX pabor. 9 kimacc : ydeOHOe mocoOue s
obmieoOpa3zoBarenbHbx opranuzanuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

5. Taopuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yueOHOe mocodue Juis oomeodpazoBaTebHbIx opranu3zaiuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpedocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuUKH: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabIuIl 1
CIPAaBOYHBIX MATEPUAIIOB), BECEIIasi XUMUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKHUX CBEIICHHI).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBae€T 000 BCEM MHTEPECHOM, YTO MPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHKH H XUMHU», B KOTOPOM IPEICTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOIN HH(OPMAIIHH, TTO3BOJISIONICH YBIICYh YUCHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
. http://c-books.narod.ru BceBo3moskHas tuTepaTypa o XHUMHUH.
. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO Y4eOHOM IUTEpaTypbl. HOBUHKHM HAy4YHO-NOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHHUT 110 XHMHUH.
. http://1september.ru XKypnan mis yanrteneit 1 He TOJIBKO. bojbioe konmnyecTBo paboT yYSHHKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IIKOIBHBIN MOPTA CO CChUIKAMU Ha 00pa30BaTeIbHbIE CAaHThI IO XUMUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBINA AKCIIEPUMEHTOM
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Ka.nem[apﬂo- TEeMaATHYE€CKO€ IVIAaHMPOBAaHUE

8 ki1acc
Ne Hara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakrt OpraHu3aun
ypoKa
HavanbHble NOHATHA U 3aKOHBI XuMHH (21 4)
1 [Ipeamer xumun. Pons xummun Ypok ycBoeHus OOBACHAIOT, YTO MPEIMETOM U3YUCHHSI XUMUU SIBISIFOTCS
B )KM3HU YEJIOBEKA HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX IpeBpauieHus. Pasnnyaror Tena u
BEILECTBA, BEILIECTBA U MAaT€pUaibl. Y CTAHABIMBAKOT IPUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEXK/Yy CBOMCTBAMM BEILLECTB U UX
MIPUMEHEHUEM
XapakTepusyroT MOJIOKUTEIbHYIO U OTPULATENIbHYIO POJIb XUMUU
B )KM3HU COBPEMEHHOT0 OOIIECTBA.
ApPryMEHTHPYIOT CBOE OTHOIIEHUE K XeMOo(pmimu 1 xeMohoOuu.
2 MeToapl H3y4eHHs] XUMUU Ypok ycBoeHus XapakTepu3ylOT OCHOBHBIE METOAbl M3Y4YEHHUS €CTECTBEHHO-
HOBBIX 3HAHUI HAyYHBIX JUCLHUIUIMH.
[IpuBoasT mnpuUMepbl MaTEepUANbHBIX M 3HAKOBBIX  WIJIU
CHUMBOJIBHBIX MOJIEJICH, HCIOJB3YeMBIX Ha ypokax (u3ukw,
OuoJsioruu u reorpaduu.
Cobuparor 00bEMHBIE U IIAPOCTEPIKHEBBIE MOJEIU HEKOTOPBIX
XMMHUYECKHX BEIIECTB
3 Bxonnas quarsocruueckas KonTponbublii ypok | [IpuMeHsIOT Ha IpaKTUKE paHee U3yYeHHBIH MaTepuai, padboTas
pabota 10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
4 ArperaTHbl€ COCTOSIHUS VYpok ycBoeHus Pa3nuyaroT Tpu arperaTHbeIX COCTOSIHMSI BEILIECTBA.
BELIECTB HOBBIX 3HAHUI VYcraHaBnMBaOT B3aMMOCBSI3U MEX/1y HUIMHM Ha OCHOBE B3aUMHBIX
[IEPEXO0/I0B.
NnmocTpupytoT 3T Nepexo/ibl NpUMepamH.
HaGnronaroT XuMHU4YeCcKUid SKCIIEPUMEHT U delarom BBIBOJbI Ha
OCHOBE HaOIIOAEeHU I
5 IT. p Ne 1 «3HakoMCTBO € VYpok - mpaktukyMm | PaboratoT ¢ 1abopaTopHbIM 000pyI0BaHHEM M HarpeBaTeIbHBIMU

1a00paTOPHBIM
obopynoBanueM. IIpasuna Th
npu pabote B kKabuHeTe
XUMUU»

HpI/I60paMI/I B COOTBETCTBUU C IIpaBUJIaMU TCXHUKU
0€30MacHOCTH.

BrimonHs0T npocTeiiiye MaHUIYJISIUN ¢ Ja00paTOPHBIM
00opynoBaHUEM: C TaOOPATOPHBIM IITATUBOM, CO CITUPTOBKOM
OdopmisttoT OTYET O MPOCIIAaHHON paboTe




dusunueckue IBICHUA B
XHUMHUHU

KomOunnpoBaHHBIT
YPpOK

Paznuyator Qusnueckue u XUMHYECKUE SBJICHUS, YUCThIC
BemiecTBa u cMecu. Kimaccudumupyror cmecn.

[TpuBoIAT mpUMeEpBI CMECcel pa3IMuyHOIO arperaTHoro
COCTOSIHUS. Y CTaHABIMBAIOT PUYUHHO-CIIC/ICTBEHHBIE CBS3U
MeXy (U3NYECKUMU CBOMCTBAMHU BEUIECTB CMECH U CIIOCOOaMuU
WX pasfeneHus. PasnuvaroT ux, OMUCHIBAIOT U XapaKTEPU3YIOT
MIPAKTUYECKOE 3HaYCHHE.

[T.p.Ne 2 «AHanu3 MOYBHI»

YPpOK - IpaKTUKYM

Paboratot ¢ 1abopaTopHbIM 000PYIOBaHUEM U HarpeBaTEeIbHBIMU
pruOOpaMu B COOTBETCTBUH C MPABUIIAMH TEXHHKH
0€30IMacHOCTH.

BeinonHsA0T mpocTeiiinme npuéMbl 00palieH s ¢ 1a00paToOpHBIM
000pyI0BaHNEM: BOPOHKOH, (PHIIETPOM, CITHPTOBKOM.
HaGio1ar0T 3a CBOMCTBaAMH BEILECTB U SIBJICHUSMH,
DpOUCXOJAIIMMH C BEIICCTBAMMU.

ONHCHIBAIOT XUMHYECKHI SIKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOT0) SI3BIKA M SI3bIKA XUMHUH.

JlenaroT BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO YKCIICPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
y4eHue. XUMHUYECKUE
DJIEMCHTHI

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSCHSIOT YTO TAKOE XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
aJIOTPOIHSI, HOHBI.

PasznuyaroT npocThie U CI0KHBIE BELIECTBA, BELIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHMSL. Yemanasauearom
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy COCTaBOM MOJIEKYJ U
CBOMCTBAMH aJNIOTPOITHBIX MOAU(DUKALIUI KUCTIOpOa.
DOopMYIHPYIOT OCHOBHBIE MTOJIOXKEHUSI aTOMHO-MOJIEKYJIIPHOTO
y4EHUs

3HAKN XUMHUUYECKUX
JJIEMEHTOB.

Ypoxk-uccienoBanue

Ha3piBaroT u 3anuchIBalOT 3HAKU XUMHUYECKUX DJIEMEHTOB.
XapakTepusyroT HH()OPMAIIHIO, KOTOPYIO HECYT 3HAKU
XUMUYECKHUX DJIIEMEHTOB.

OOBACHAIOT STUMOJIOTHYECKIE Hayalla Ha3BaHU XUMHYECKHIX
9JIEMEHTOB M MIX OT/ACJIbHBIX TPYIIIL.

10

[Tepunoanueckas Tabauia
XAMHUYECKUX djiemeHToB /I, .
Memneneena.

Ypoxk-uccienoBanue

OnuChIBAIOT CTPYKTYPY TaOIUIIBI XUMHUECKHUX demMeHToB /1. .
MenneneeBa. PaznuyatoT KOpOTKONEPHUOIHBIN U
JUIMHHOIIEpUOIHBbIN BapuaHThl [lepuoanueckon cucremsr /. U.
MenneneeBa

11

Xumuueckue GopMyJibl

Ypok ycBoeHUs
HOBBIX 3HAHUU

OToOpakaroT COCTAaB BELIECTB C MOMOIIbI0 XUMUUECKUX (hopMyit.
Pasnuyaror nanekcel v koaddunrentsl. Haxonsat




12

Xumuaeckue GopMyIbl

Ypoxk-uccienoBaHue

OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO MacCy BeIlleCTBa U MacCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA B COEMHEHHH.
TpancaupyroT HHGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE

bopmyIb

13 BayieHTHOCTB Ypok ycBoeHus OOBACHAIOT YTO TaKOE BaJIEHTHOCTh. [loHMMalOT oTpakeHue
HOBBIX 3HAHUI NOpsAJIKAa COEIMHEHNUS] aTOMOB B MOJIEKYJIaX BELLECTB

14 BanentHocTh VYpOK-TIpakTHKyM | IIOCPEACTBOM CTPYKTYPHBIX (hOpMys. Y4arcs COCTaBIATh
(bopMyIbl COeTMHEHHI 1O BAJIGHTHOCTH U ONIPENENATh
BaJICHTHOCTbH DJIEMEHTA 110 OpPMYJIE €ero COeAMHEHUS

15 XUMHUYECKUE PEAKIUH. O6o6maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUIO U €€ YIaCTHHKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuchIBaIOT MPU3HAKU U YCIOBUS TEYCHHUS XUMHUYECKUX
peakuuii. PaznuyaroT 3Kk30TepMUYECKUE U SHAOTEPMUUYECKUE
peakiuu. COOTHOCSAT PEaKIMK TOPEHUs U SK30TEPMUUECKHE
peakuuu.

16 3aKOH COXpaHEHUsI MacChl Ypok ycBoeHus @OopMyIHPYIOT 3aKOH COXpaHEeHUs1 Macchl BemecTB. COCTaBIsAIOT
BeLIECTB. XUMUYECKUE HOBBIX 3HAHUI Ha €ro OCHOBE XMMUYECKHE YpaBHEHUSI. TpaHCIUpPyIOT
ypaBHEHUs nH(pOpPMaILIHIO, KOTOPYIO HECYT XUMUYECKUE YPaBHEHHUSI.

17 XUMHYECKUE YPABHEHUS VYpoK -MpakTHKyM | DKCIEPUMEHTAIBHO MOATBEPKIA0T CIIPABEIMBOCTD 3aKOHA

COXPaHEHMsI MACChl BELLIECTB
18 THunel XUMHYECKUX PEaKIAN Ypok ycBoeHMS KnaccupuuupyrotT XuMudeckue peakluu o MpU3HaKy yucia u
HOBBIX 3HaAHUI COCTaBa PEareHTOB U MPOJIYKTOB. XapaKTepU3YIOT POJib
19 THUnbl XUMHYECKUX peaKIMil YPOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUHA XUMHYECKON PEaKIIHU.
HabmroiatoT ¥ ONMUCHIBAIOT XUMUYECKUI SKCTIEPUMEHT C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

20 [ToBTOpenue u 06061enHue Tembl| O0o0matonMil ypok | OG00MIAIOT ¥ CUCTEMATH3UPYIOT CBOH 3HAHMUS 110 TEME:
«HavaybHbIE IOHATUSA U 3aKOHBI «HavannHble HOHATHA U 3aKOHBI XUMUN . HpI/IMeHSIIOT Ha
XAMHAND) IIPAaKTHUKE PaHee U3Y4YEeHHBIH MaTepua, padoTas Mo IpyImnam ¢

3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTHU

21 K.p.Ne 1 «HauanbHble OHATHS U| YPOK — KOHTponsi | [I[puMeHSIOT Ha MpakTUKe paHee U3YUeHHBIN MaTepual, padoras

BAKOHBI XUMUH»

3HAHUU
o0OyJarmuxcs

0 TPYIIaM C 3aJaHUSIMUA Pa3HOTO YPOBHS CIIOKHOCTH,
BBHITIOJHSIOT KOHTPOIBHYIO PaboTy.




Ba:xHeiinue npeacraBuTe/ M Heoprannieckux Bemects. Kosmmyecrsenubie oTHOMEHHs: B xumuu (18 1)

22

BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 00BEMHYIO JTOJII0 KOMIIOHEHTA TaKOW MPUPOTHON
ra30BOM CMECH, KaK BO3/yX, U PACCUUTHIBAIOT €€ 110 00BEMY 3TOM
cMecu. OnUChIBalOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3ayXa U
MMOHUMAIOT 3HAYEHHE MOCTOSHCTBA 3TOTO COCTABA JIJISl 3/I0POBBS

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepu3yoT 030H, KaK aJZIOTPOITHYIO MOTU(DUKALIHIO
kuciopoja. OnuceiBaloT (HU3NYSCKUE U XUMHUYCCKHUE CBOKCTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMHH.

YcTaHaBIMBAaKOT NPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(hM3UYECKUMHU CBOKMCTBAMM KHCJIOPOa M CIIOCO0aMHM €ro
cobupanus. [IpoBosAT, HAOIIOAAIOT U OMKUCHIBAIOT XMMHYCCKUN
SKCIIEPUMEHT 10 MOJTYICHHUIO, COOMPAHUIO ¥ PaCTIO3HABAHUIO
KHCJIOPOJIa C COOJIIOICHNUEM TIPABHUJI TEXHUKH OC30IMaCHOCTH

24

IT. p.Ne3 «[Tonydenwue,
coOMpaHue U pacro3HaBaHHE
KHCJIOPOIa»

YPoK NpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
npuOOpaMu B COOTBETCTBHH C TIPABUIIAMU TEXHHUKH
0e3ormacHOCTH. BEIOTHSIOT IpOoCTeiime mpuéMbl 0OpaIeHHs ¢
J1ab0paTOPHBIM 000PYI0BaHUEM: COOMPATh MPUOOP IS
TIOJTYYEHUS Ta30B, TPOBEPSTH €r0 HA TEPMETHUIHOCTh U
MCIIONIL30BAaTh AJIs oNydeHust kuciaopoaa. CoOuparoT KHCIOPO.
METOJIOM BBITECHEHHSI BO3/IyXa U pacro3HarT ero. Habmomaor
3a CBOMCTBaMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSIIUMHU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUN IKCTICPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
si3pIKa XUMUU. COCTaBISIOT OTUYET 1O Pe3yiIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

25

OKCcHIbI

Ypoxk-uccienoBanue

BeIenstor cyimecTBeHHbIE IPU3HAKK OKCHUIOB. J[aroT Ha3BaHUs
OKCHJIOB 110 UX popmynam. CocTaBisitoT HOPMYIIBl OKCHIOB MO UX
Ha3BaHUAM. XapaKTepU3YIOT TAKUX MPEICTABUTEIEH OKCHIOB,
KaK BOJia, YIJIEKUCIIBIN I'a3 U HEral€Hasi U3BeCThb

26

Bonopon

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT COCTaB MOJIEKYIIbI, (PU3NIECKUE U XUMUIECKHE
CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE BOAOPOIA. Y CTAHABIUBAIOT
MPUYUHHO-CIICACTBCHHBIC CBA3U MCXKIY (bPISI/ILIeCKI/IMI/I
CBOICTBaMH U CIIOCOOaMK COOMpaHUs BOJIOPOAA, MEXKTY
XUMHUYECKUMH CBOMCTBAMH U €TO MMPUMCHCHUCM.




27

IT.p. Ned «Ilonyuenue,
coOupaHue U paclio3HABAHKE
BOJIOPOJIa»

YpoK-pakTUKyM

PaGoTtator c mabopatopHbIM 000pyIOBaHHEM U
Harp€BaTcjIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUHU C IIpaBHIIaMH
TEXHHKHU 0€3011aCHOCTH. BBIMONHIIOT MPOCTEHIIHE MPUEMBI
oOpartieHus ¢ 1abopaTOpHBIM 000pyIOBaHHEM: cCOOUpATh MPUOOP
JUTSI TTIOJTYYCHHS Ta30B, MPOBEPSATH €r0 Ha FEPMETHYHOCTD U
MCIOJIL30BAaTh JJIs TOJTydeHust Bojopoaa. CoOuparoT BOIOPOI
METOJIOM BBITECHEHHMS BO3/IyXa U pacio3HaroT ero. Habmogaor
3a CBOMCTBaMU BCHICCTB U ABJICHUAMU, IPOUCXOAAIIUMU C
BerecTBaMu. ONMUCHIBAIOT XUMUYCSCKUN IKCIICPUMEHT C
MOMOIIIBIO0 €CTECTBEHHOT'O (PYCCKOTO MITH POIAHOTIO) A3bIKA U
si3pIka XUMUHU. COCTABIISIOT OTYET 10 pe3yJibTaTaM MPOBEICHHOTO
HKCIICPUMEHTA

28

Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaM3UPYIOT COCTaB KUCIIOT. PacClioO3HAIOT KUCIOTHI C HOMOLIBIO
WHJIUKATOPOB.  XapakTepHU3ylOT  MPEACTABUTENECH  KHUCIOT:
COJISIHYIO U CEpHYK.  XapakTepu3yloT  pPacTBOPUMOCTh
COCJTMHEHUH C MOMOIIBIO TAOIUIBI PACTBOPHUMOCTH.
YcranaBnuBaroT MPUYUHHO-CICACTBEHHbBIE  CBA3U  MEXIY
CBOMCTBAMH COJITHOM ¥ CEPHOH KHCIOT M O0O0JacTsIMH UX
MIPUMEHEHUS.

29

Comu

Ypoxk-uccienoBanue

XapakTepu3ylT COJIM Kak MPOAYKTHl 3aMEIIEHUS BOJOpOAa B
KHCIIOT€ Ha MeTal. 3amuchiBaloT (GopMmysisl coled 1o
BajieHTHOCTH. Ha3piBatoT conu o popmynam.

Hcnone3yloT TaOdMIly pacTBOPUMOCTH I XapaKTePUCTUKH
cBomicTB coset. [IpoBoasT pacy€rsl mo dhopmysam cosen

30

Komunuecro BCIICCTBA

Ypoxk-uccienoBanue

OOBACHSIOT YTO TAKOE KOJMUYECTBO BEIIECTBA, MOJIb, IOCTOSTHHAS
ABoraJipo, MoJIsipHasi Macca.

31

Pemenue PAaCUYCTHBIX 3a1a4

YPpOK- IpakTUKyM

PemraroT 3agadm ¢ UCIOJIB30BAHUEM MOHATUN «KOJIMYECTBO
BCIICCTBA», «KMOJIApHAA MacCay», «IOCTOIHHAA ABoraz[po

32

Monsipabiii 00beM
ra3000pa3HBIX BEIIECTB

Ypok ycBOeHHs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJIIPHBIA 00BEM T'a30B, HOPMAJIbHBIC
ycioBHs. PemmaroT 3amaun ¢ UCTIOIB30BAHUEM TTOHATHIA
«KOJTMYECTBO BEIIECTBA», «MOJISPHASI MAacCay, «MOJSPHBIA 00BEM
ra30By, «IOCTOSTHHAS ABOTaAPO».

33

PacuéTbl Mo XUMUYECKUM
YpPaBHEHUSAM

Ypok ycBoeHUs
HOBBIX 3HAHUU

34

Pacuérbl o xumMuueckum
ypaBHEHHSIM

YPpoK - IpakTUKyM

XapakTepu3yrT KOJIMUYECTBEHHYIO CTOPOHY XUMHUUYECKUX
00BEKTOB M MPOIECCOB. PemaroT 3a/1auu ¢ UCIOJIb30BaHUEM
MOHSTHI «KOJIMYECTBO BEILIECTBAY», «MOJIIPHAS Maccay,
«MOJISIPHBIA 00HEM Ta30BY, IIOCTOSIHHAST ABOTaIpO»




35 Boaa. OcHoBaHus VYpok-uccnenoanue | OOBSCHAIOT YTO TAKOE «OCHOBAHUSY, «IIEIOYN», «Ka4eCTBCHHAS
peakiusy», «MHIMKaTop». KinaccupuuupyroT oCHOBaHHS 11O
pacTBOPUMOCTH B BoJie. OnpeAesaroT NpUHAIICKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBAaHUH 1O (hopmyIie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IIPEACTAaBUTEICH
OCHOBaHUH. McONB3yrOT Ta0IHITy pAaCTBOPUMOCTH ISt
ONpeIeTICHUs] PACTBOPUMOCTH OCHOBAHUM.

36 PactBopbl. MaccoBast 1oJis Ypok perieHust OOBSCHSIOT YTO TAKOE «MACCOBAsl JIOJIS PACTBOPSHHOTO

PacTBOPEHHOIO BEIIECTBA 3a1a4 BEIIECTBa». Y CTAaHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMITOHEHTOB ra30BO# cMecH. PermaroT 3a/1auu ¢ UCIoJIb30BaHUEM
MOHSATUI «MaccoBasi J0JIs AIEMEHTa B BELIECTBEY, «MacCOBas
JIOJIS PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs JIOJIsl ra3000pa3HOro
BELLECTBA»
37 [Lp. Ne 5 «IIpurotoBnenue VYpok - npaktukyM | PaGoratot ¢ 1abopaTopHbiM 000py0BaHHEM U HarpeBaTeIbHBIMU
pacTBOPOB COJIEH C UX pudOpaMu B COOTBETCTBUU C TIPaBUIIAMHU TEXHUKHU
3aJlaHHOM MacCOBOM J0Je» 0e3omacHOCTH. BEIMOTHAIOT mpocTeiiiie npueMsl 0OpalieHus ¢
J1a00pPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUINHIPOM, C
Becamu. HaOrogaroT 3a cBOMCTBaMU BEIIECTB U SIBJICHHUIMH,
MIPOUCXOASAIINME C BeniecTBaMu. OMUCHIBAIOT SKCIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKa U
si3bIKa XUMUHU. COCTaBISIOT OTYETHI TTO pe3yIbTaTaM
MIPOBEACHHOTO SKCIIEPUMEHTA
38 O606menue u cucreMatuzanus | O6oOmaromuii ypok | O000IIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
3HaHMU 110 TeMe: «Baxuenme «BakHeume npeacTaBUTENN HEOPTaHUYECKUX BELIECTB.
HPEACTAaBUTCIIH KonnyecTBeHHble OTHOLIEHUS B XUMUW». [IpuMeHAIOT Ha
HCOPraHU4CCKUX BCIICCTB. IPAaKTHKE PaHee U3yYeHHbINH MaTepual, paboTas Mo IPYIIIaM C
KoIM4ecTBeHHbIE OTHOMEHHS B 3aJIaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH
XUMHUW»
39 K.p.Ne2 no teme: «Baxneimme | VYpok — koHTpons | [IpuMeHSIOT Ha MpakTUKe paHee W3YUeHHbIN MaTepual, padoras

npeaACTaBUTCIN
HCOPTraHNYCCKUX BEIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B
XUMHUN

3HAHUH

0 TPYMIaM C 3aJIaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJTHSIIOT KOHTPOJBHYIO PaboTYy.




OCHOBHBIE KJIACChI HeOPranudeckux coequnenuii (10 v)

40

Oxcuppl: Knaccupukanus u
CBOMCTBa

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSACHSAIOT YTO TAKOE HECOJICOOPA3YIONINE OKCU/IBI,
cosieo0pa3yrolne OKCUAbl, OCHOBHbIE OKCU/IbI, KHCIIOTHBIE
OKCHUIBI. XapaKTepU3yIOT O0IIHNe XHMHYECKHUE CBOMCTBA
cosieo0pa3yroInuX OKCUI0B (KUCIOTHBIX U OCHOBHBIX )
CoCTaBIIIOT YPaBHEHUS PEAKITUI C yIaCTHEM OKCHJIOB.
Habmro1aroT 1 ONUCHIBAIOT peakiMy ¢ y4aCTHEM OKCHJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
A3bIKa XUMUU. [IpOBOAST OMBITHI, HOATBEPKIAIOIIHE
XUMHYECKHUE CBOMCTBA OKCUIOB C COOJIOICHUEM MTPABUII TEXHUKHU
6e3omacHoCTH

41

OcHoBaHus: KiaaccupUKaIus u
CBOMCTBA

ypOK-I/ICCHeI[OBaHI/Ie

CoCTaBISIOT YpaBHEHHUS PEAKIMI C y4aCTHEM OCHOBAHHM.
Hab6nronaroT 1 ONUCBIBAIOT PEaKIMK ¢ YIaCTHEM KHCJIOT C
MTOMOII[bIO €CTECTBEHHOI'O (PYCCKOT0 MJIM POJIHOIO) SI3bIKa
A3bIKA XUMHUU. HpOBOI[?[T OIIBIThI, IIOATBCPKAAIOIINC
XUMHUYECKHE CBOMCTBA OCHOBAHHMIM, C COOJIIOICHUEM TIPABHII
TEXHUKH 0€30I1aCHOCTH

42

Kucnotsl. Knaccuduxanms
KHCJIOT

Ypok ycBoeHus
HOBBIX 3HAaHUN

43

CBoiicTBa KHACJIOT

KomOunupoBaHHbIH
YPOK

XapakTepus3yrT O0II1e XUMHUYECKHUE CBONCTBA KHCIIOT
CocCTaBIsAIOT YpaBHEHHUS PEAKINI C y4aCTUEM KUCIIOT.
Habmro1aroT 1 ONMCHIBaIOT peaklMU ¢ yYaCTHEM KHUCIIOT €
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
SI3bIKA XUMUU.

[IpoBOZAT ONBITHI, MOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIFO/IEHNEM NPABUJI TEXHUKH O€30MMaCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHus
HOBBIX 3HAaHUN

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

45

CBoiicTBa conen

KomOunupoBaHHbII
YPOK

XapakTepu3yrT 00IHUe XMMUYECKHUE CBOMNCTBA COJICH.
CocTaBnsOT ypaBHEHHUS peakiuii ¢ ydactrem cojieid. HaGmrogaror
Y OIMHUCHIBAIOT PEAKIIUU C YYaCTHEM COJIeH C ITOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO MJIA POJTHOTO) SI3bIKA U SA3BIKA XHMHH.
[IpoBOAST OMBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMacCHOCTH




46 ['enernueckas cBsA3b MEXKIY Ypok ycBoeHus XapaKkTepu3yloT MOHATHE «T€HETUYECKUM psiay. NImocTpupyroT
KJIaCCaMH HEOPTraHUIECKUX HOBBIX 3HAHUH TCHETUYECKYIO B3aUMOCBSI3b MEXK/IY BEIICCTBAMH:
BELICCTB MIPOCTOE BEUIECTBO — OKCHUJ — FHAPOKCUI — COJIb.
3anuchIBAIOT YpaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX
MOCIIE0BATEIBHOCTH («IEMOYKE)) MPEeBpalleHUI
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB.
47 I1.p. No 6 «Pemenue VYpoxk - npaktukym | Ydarcs oOpamarbes ¢ 1a00paTOpHBIM 000pYyI0BaHUEM U
IKCIIEPUMEHTATBHBIX 321249 HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHH C IIPABUIIAMHU
TEXHHUKHU 0€3011aCHOCTH, PaclO3HABAaTh HEKOTOPHIE AHUOHBI U
KaTHOHBI. HaOJIr01af0T CBOMCTBA 3JICKTPOIUTOB M IIPOUCXOISAIINC
¢ HUMH siBiieHUA. HabmioaroT 1 OMUCKIBAIOT peakluy ¢ y4acTheM
AIIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) fA3BIKA U S3bIKA XUMHUHU. DOPMYTUPYIOT BBIBOJIBI 110
pe3ysibTaTaM MPOBEACHHOTO YKCIIEPUMEHTA
48 O6o006menue u cuctemaruzanus | O6o0maronuii ypok | O600ImAIOT M CHCTEMAaTU3UPYIOT CBOM 3HAHUS IO TEME:
3HaHui 10 TemMe: «OCHOBHBIE «OCHOBHBIE KJIaCChl HEOPIraHUUECKUX COEAUHEHUI». [IpuMenstor
KJIaCCl HCOPTaHMHUCCKIX Ha MPaKTHKE paHee U3y4eHHBI MaTepuai, paboTas Mo Ipymmam ¢
COCAMHCHUH 3a[JaHUAMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 mo teme: VYpok — koHTposia | [IpuMeHsI0T Ha MpaKTUKe paHee U3yUeHHBIH MaTepua, padoTas
«OCHOBHBIE KIJIACCHI 0 TPYMIAaM C 3a/IaHUsIMU Pa3HOTO YPOBHS CIOKHOCTH,
HEOPTaHUYECKUX BEITIOJHSIOT KOHTPOJBHYIO PaboTy.
COCTMHEHUN»
Iepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3jeMeHToB /. M. MeneneeBa u crpoenune aroma (8 1)
50 EctecTBeHHbIe cemelicTBa Ypok ycBoeHusi | OOBACHAIOT MPHU3HAKH, TTO3BOJSIONINE OObETUHATE TPYIIIIBI

XUMHYECKHX DJIEMEHTOB.
AmpoTepHOCTD

HOBBIX 3HAHUU

XUMHAYECKUX DJIEMEHTOB B €CTECTBEHHBIC CEMENCTBA.
PackpbIBaroT XUMHUYECKUI CMBICT (ITUMOJIOTHIO) Ha3BaHUHN
€CTECTBEHHBIX CEMENCTB

ApPryMEHTHPYIOT OTHOCHUTEIHHOCTh Ha3BaHUS «MHEPTHBIC Ta3bl»
OOBACHSIOT UTO Takoe «aMpoTepHbie coequHeHus». HabmogaroT
Y OMHCHIBAIOT PEAKIIMii MEX/1y BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JTIBOMCTBEHHBIN XapaKTepe CBONCTB aM(POTEPHBIX OKCUJIOB U
TUIPOKCHIOB. [IpOBOASIT OMBITHI IO MOJIYYEHUIO U
MOJTBEPXKICHUIO0 XUMHUECKHUX CBOUCTB aM()OTEPHBIX OKCHIOB U
THUIPOKCHUIOB C COOTFOICHUEM MTPABIII TEXHUKH 0€30TIaCHOCTH.




51 Ortkpeitue . W. Ypok ycBoeHus PaznuyaroT ecTeCTBEHHYIO M UCKYCCTBEHHYIO KTaCCH(DUKAIIIH.
MeHniesieeBbIM HOBBIX 3HAHUU AprymeHTupytoT oTtHeceHue [leproandeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBEHHOH Kiaccudukanuu. MoaenupyoT XUMUYECKUE
3aKOHOMEPHOCTH C BBIJICIICHUEM CYLIECTBEHHBIX XAPAKTEPUCTUK
00BeKTa U MPEJCTABICHUEM UX B IPOCTPAHCTBEHHO-TpapuiecKon
WJIF 3HAKOBO-CUMBOJIMYECKOM (hopme
52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSAIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «IJIEKTPOHY,
CTPOEHHUU ATOMOB. HOBBIX 3HAHUU «XUMHUYECKHUH 2JIEMEHT», «MacCOBOM YUCIIO». OMUCHIBAIOT
CTpPOEHHUE s/1pa aToMa ucnoib3ys [lepuoanueckyro cucremy
xumuueckux snemMeHToB . . Menaeneesa. [Tomyuator
WH(OPMALIKIO [0 XUMUU U3 PA3INYHBIX UCTOYHUKOB,
AHAUIN3UPYIOT €€.

53 CrpoeHnue 3J1eKTpOHHBIX Ypok- OOBACHAIOT YTO TAKOE JEKTPOHHBIN CION WM SHEPreTUUECKUN
YPOBHEW aTOMOB XUMHUYECKUX HCCIIEIOBAHUE ypoBeHb. COCTaBJISIOT CXEMBbI PACIIPEACIICHHS JIEKTPOHOB TIO
snemeHTOB Ne«Nel-20 B AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOIN 000JI0UKe
tabauue JI. . Menneneesa.

54 [Iepuoanueckuii 3aK0H Ypok- PackpeiBaroT (pu3udecKuii CMBICI: OPSIKOBOTO HOMEPA
. 1. MeHieneeBa u CTpOCHUE HCCIIEIOBAHUE XMMHUYECKOTO 3JIEMEHTa, HOMEpPA NEPHUOJa U HOMEPA TPYIIIIHIL.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJNIMYECKUX U

HEMETAJNIMYECKUX CBOMCTB XUMHUYECKUX AJIEMEHTOB M MX
COEIMHEHUH B IEPHOJIAX U IPYIIAX

55 XapakTepucTuka XUMHYECKOTO Ypok- XapakTepus3yroT XUMHUYECKHE IIEeMEHThI 1—3-T0 MepruoI0B Mo UX
3JIEMEHTAa HA OCHOBAHUH €T0 HCCIIEIOBAHUE MOJI0KEHUIO B [leproauyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
nonoxenus B Ilepuoanueckon . . MenneneeBa. ApryMEeHTUPYIOT CBOMCTBA OKCHJIOB U
CHUCTEME TUIPOKCHJIOB METAJVIOB M HEMETAJIJIOB TOCPEACTBOM YPaBHEHUH

56 XapaKTEepUCTUKAa XMMUYECKOI O VYpPOK-TIpaKTUKYM | P€aKLun
3JIEMEHTA HA OCHOBAaHUH €T0
nonoxxenus B Ilepuoanueckon
CHUCTEME

57 3nauenue [lepuognueckoro Ypok- OmnpenensroT HICTOYHUKHN XUMU4eckor nHpopMmaruu. [lomygaror
3akoHa ¥ llepunognyeckon HCCIEA0BaHUE HE00XO0IUMYI0 HH(OPMALIHIO U3 PA3INYHBIX HCTOUHUKOB,

CHUCTEMbI XUMHYECKHUX
anemenToB 1. . Menaeneena

aHATM3HUPYIOT €€, opopMIIIOT UH(DOPMALIMOHHBIA TPOAYKT,
MIPE3EHTYIOT €ro, BEAyT Hay4HYIO JUCKYCCHIO, OTCTaUBAIOT
CBOIO TOUKY 3PEHHUS




Xumuyeckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu (11 1)

58

MNonnag xumuyeckas cBsI3b

Ypok-
HCCIIeIOBaHKE

OOBACHSIOT UYTO TAKOC MOHHAS CBSI3b, HOHBI. XapaKTCPHU3YIOT
MEXaHH3M 00pa30BaHUs HOHHOM CBsI3U. COCTaBJISIOT CXEMBbI
00pa3oBaHUs HOHHOU CBsI3U. VICTIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeAessitoT THI XUMMUYECKOU CBS3U 10
dhopmyie BemecTBa. ITpuBOAST IpUMEPHI BEIIECCTB ¢ HOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOMU
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTAIMYECKUM CTPOSHUEM BEIIECTBA U €T0 (PU3NICCKUMU
CBOMCTBaMH

59

KoBanenTHasg Xxummueckas CBSA3b

Ypok-
WCCIIeIOBaHHE

O6”I)$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBA3b, BAJICHTHOCTD.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISPHOU
XUMHUYECKOM CBs3U. MCIOab3yl0T 3HAKOBOE MO/JICIMPOBAHUE.
OnpenensoT THIT XUMUYECKON CBSI3U 1O (hOpMYJIie BEIIECTBA.
[TpuBOAST IPpUMEPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBS3U MEXKITY
COCTaBOM BeIIeCTBa 1 BUIOM XUMHUYECKOU CBA3H, MCKIY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA,
MEXK]1y KPUCTAUIMYECKUM CTPOCHHEM BEILIECTBA U €r0
(bu3MYECKUMHU CBOMCTBAMH

60

KoBasientHas nonsipHas
XUMUYECKas CBS3b

Ypok-
nccae0BaHue

OOBACHAIOT YTO TaKOE€ KOBAJICHTHAs MOJSPHAS CBSI3b,
AJIEKTPOOTPHIIATEILHOCTh, BO3TOHKA MIIM CYOJIUMAIIHS.
CocTaBiioT cxemMbl 00pa30BaHUs KOBAJIEHTHOM MOJIAPHOM
XUMHUYECKOH CBSI3U. MICIIONB3YyIOT 3HAKOBOE MOJAEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUs MOJSIPHON KOBAJIEHTHOM
cBs3u. OnpenenstoT TUIl XUMHUYECKON CBSI3U 1O hopMyIie
BemecTsa. [IpuBOAsAT mpHUMephI BEIECTB C KOBAJIEHTHON
MOJIIPHOM CBA3BI0. Y CTAHABIUBAIOT IPUUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXKy COCTaBOM BEIIECTBA U BUIOM XUMHUECKOH CBSI3H,
MEX1y KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUIMUECKUM CTPOEHUEM
BEIIECTBA, MEXAY KPUCTAIUTMUECKUM CTPOEHUEM BEILIECTBA U €T0
buznueckumu cpoiicTBaMu. CocTaBiISIOT (hOpMYJIIbl OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HAaXOJAT BAJIEHTHOCTH AJIEMEHTOB
1o (hopmysie GUHAPHOT'O COEAMHEHUSI.




51 Merammueckas XuMHUYeCKast Ypok- OOBACHSIOT UTO TAKOE METATUYECKAS CBS3b.
CBSI3b HCCIIEIOBaHKE CocTaBisIOT cXeMbl 00pa30BaHUs METANTUIECKON XUMHUYECKON
cBs3U. Vcrionb30BaTh 3HAKOBOE MOJICIMPOBAaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METAIIIMUYECKON CBS3H.
OnpenensroT TUI XMMUYECKOH CBSI3U 110 (OpMYyJie BEILECTBa.
[TpuBOIAT IpUMEpPHI BELIECTB C METAININYECKON CBA3BIO.
VYcTaHaBIMBAIOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEIIECTBA U BUJJOM XUMHUYECKON CBS3H, MEXIY
METAJUINYECKOH CBS3bI0 M KPUCTAJUINYECKUM CTPOECHUEM
BELIECTBA, MEX/1Y KPUCTAIUIMUYECKUM CTPOEHUEM BEILIECTBA U €T0
($U3M4YEeCKUMU CBONCTBAMH.
62 CremneHb OKUCIIEHUS VYpok ycBoeHusi | OOBSACHSIOT YTO TAKOE «CTETIEHb OKUCICHUSY, «BAJICHTHOCTH.
HOBBIX 3HAaHUM CocraBiusitor  opMysbl  OMHAPHBIX COEIUHEHUH Ha OCHOBE
o0miero crnocoda UX Ha3BaHUM.
CpaBHMBAIOT BaJICHTHOCTb M CTENEHb OKUCIEHUs. PaccunThiBaroT
CTETIeHU OKHUCIICHUS 10 GOPMYIIaM XUMUYECKUX COCTMHEHHIA
63 OxucnuTenbHo- VYpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTAHOBUTENIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluy, OKUCJIUTENb, BOCCTaHOBUTEIIb, OKHCJIEHHE,
BOCCTaHOBJICHHE.
64 OKuCIUTENBHO- VYpok - mpaktukym | Knaccngunupyror XUMHUYECKHE peakuuil 10 MpU3HAKY
BOCCTAaHOBUTENIbHBIE PEAKIINH «U3MEHEHHE CTENIEHEW OKUCIICHUS DJIEMEHTOB.
Omnpenenstor OKUCJIUTEIb W BOCCTAHOBMUTEIb, IPOLECCHI
OKHCJIEHHSI U BOCCTAHOBJICHHS.
65 O060061eHne U cucTeMaTH3alus O6oOmaromuit | O0O0IIAIOT U CUCTEMATU3UPYIOT CBOM 3HaHMS Mo Teme: «I13 u
3Hanuii no Temam: «[13 1 YPOK IICXO» u «Crpoenne Bemecta. OBPy. [Ipumensior Ha
HCX3» 1 «CtpoeHue BelecTBa. MIpaKTHKE paHee U3y4YeHHBIN MaTepual, paboTtast o rpymnmnam ¢
OBP» 3aJJaHUSMH PA3HOTO YPOBHS CIIOKHOCTH
66 KonTponbHas pabora o Temam: | Ypok — koHTposisi | [IpuMeHSIOT Ha MpakTUKE paHee 3Y4eHHbIN MaTepuall, padoras
«13 u IICX9» u «Ctpoenune 3HAHUU 10 TPYMIAaM C 3aJlaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BemectBa. OBPy BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
67 Pemenue pacueTHbIX 3a1a4 Ypok - npakTukyM | PemaroT pacuerHble 3aiaun.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposia | [IpuMeHs0T Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, paboTas

3HAHUN

0 TPYMIaM C 3aJIaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJTHSIFOT KOHTPOJBHYIO PaboTYy.

Pezepe — 2 uaca - «Pewienue pacuemusix 3a0aw




9 kjaacce

Jara

Ilnan

dakr

Tema ypoka

dopma
OpraHu3anuu
ypoOKa

Buabl yueOHoO# qesiTeJIbHOCTH

IloBTOpEeHue u 00001IeHNeE CBeIeHUIT 10 Kypcy 8

Kj1acca. XumMuveckue peakuun (S 1)

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHU/IBI, KUCIOPOACOIEPKAIINE KUCIOThI) U COJIH 110 IJIaHy:
COCTaB, CrlocoObl 00pa30BaHMs Ha3BaHUI, XapaKTepHbIE CBOIICTBA
u nony4yenue. Kiaccubuuupyrot oKCuabl, THAPOKCUIBI
(ocHOBaHwMsI, aM()OTEPHBIC THAPOKCUIBI, KHCIOPOACOACPIKAIIIHIE
KHUCIIOTHI) U COJIU M0 PA3IMYHBIM MIPU3HAKAM. YdaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIACIBHBIX MTPEACTaBUTENICH
KJIACCOB HEOPTaHMUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIINX peaKilfii. PacCKphIBatOT B3aUMOCBSA3b MEKIY
KJIaCCAaMH HEOPraHMYECKHX COETMHEHUH, KaK TeHETUYECKYIO

Knaccudukanus XuMuaeckux
peakuuii 0 pa3aIundHbIM
OCHOBaAHUAM

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBSICHSIOT IMMOHATHS «XHUMHUYECKAs peaKknuus», «KpCaKuu
COCIMHCHUA), «PCAKIIUU PA3JI0KCHUA», KPCAKIIUH 06M€Ha)),
«pCaKluu 3aMCIICHUS», «KPCAKITUH HCﬁTpaHHSaI_[I/IH)),

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOoK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLIUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«00paTUMBbIe PEaKIIUNY, «KHEOOPATUMBbIE PEAKLIUNY,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY, KTOMOTE€HHBIE
peaKLun», «reTEPOTCHHBIE PEAKLINNY, «KATAIUTUYECKUE PEAKLIUN,
«HEKATAJTUTUYECKHUE PEAKIIUNY, «TEIUIOBOM 3(PPEeKT XUMUYECKOM
peakuuny. Knaccuuuupyror XuMHuecKue peakiuu no
pa3IMYHbIM OCHOBaHUSIM. OIpenensitoT OKUCINUTENb U
BOCCTaHOBUTEIIb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBIICHHUSL.
Ha0ro1ai0T ¥ ONKMCHIBAIOT peakIMi MEXy BEIleCTBAMU

[TonsiTue o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIEJOBaHHE

OOBSCHSIOT UTO TAKO€ «CKOPOCTh XUMHUUYECKOM peaKiium.
IAPrYMEHTHPYIOT BBIOOp €AMHUI] U3MEPEHHUS. Y CTAHABIIUBAIOT

Karanus

MPUYUHHO-CIICICTBEHHBIE CBSI3U BIHSHUS Pa3UYHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUYECKHUX peakinii. HabmomaroT 1 onuchIBaoT
peaKIIMK MEXy BEIIECTBAMU C IIOMOIIBIO PYCCKOTO (POHOIO)
I3bIKA U sI3bIKa XUMUU. [IpOBOISAT ONBITHI, MOITBEPKIAOIINE
BaBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIMU OT PA3JIUYHBIX
(hakTopoB




Xumuveckue peakuuu B pacrsopax (10 v)

6 DNEeKTPOIUTHYECKAS VYpok - XapakTepu3yroT MOHATHS «QJIEKTPOJIMTUYECKAs IUCCOLMALIMSY,

JUCCOLMAlUs UCCJIEIOBAHUE | «AJIEKTPOJIUTBLY, «HEIIEKTPOIUTHDY. Y CTAHABIMBAIOT IPUYNHHO-
CJIE/ICTBEHHBIE CBA3M MEKIY IPUPOJIOH 3JIEKTPOIUTA U CTENEHBIO
€ro AUCCOLMAINK. Y CTAHABIMBAIOT IPUYNHHO-CIICCTBEHHBIE
CBS3M MEXKIY TUIIOM XMMHUYECKOH CBSI3U B JIEKTPOJINTE U
MEXaHU3MOM €r0 IUCCOLUALINN.

7 OCHOBHBIE TIOJIOKEHUS Ypok ycBoeHus | XapakTEepU3YIOT MOHATUS «CTENEHb AUCCOLMALIMNY, «CUIIbHbIE
TEOPUH IEKTPOJIUTHUECKON HOBBIX 3HAaHUH | MEKTPOJIMTHI», «CIIA0BIE SJIEKTPOIUTHIY, KKATHOHBDY, AHUOHBD,
muccouuaruu (TD/]) «KHUCJOTBI», «KOCHOBaHU», «CoJin». COCTaBISAIOT YpaBHEHUS

ANEKTPOJIUTUYECKON AUCCOLUALMM KUCIIOT, OCHOBAHUM U COJIEH.

NnnrocTpupyroT npuMepaMu OCHOBHBIE MOJIOKEHUS TEOPUHU

AIIEKTPOJINTUYECKON JUCCOLUAIIIH.

Pa3znuyaroT KOMIIOHEHTHI J0KA3aTeNbCTB (TE3UCOB, apTyMEHTOB U

(hopMBI JOKA3aTEIHCTBA)

8 Xumuueckue cBoiicTBa KuciaoT | KomOunupoBan | XapakTepHu3yroT 00IIMe XUMHUYECKUE CBOMCTBA KUCIIOT C TTO3ULIUNA
B cBeTe TO/] HBII YpOK TEOPUH JIEKTPOIUTHUECKON nucconuanuu. CoCTaBIsAIOT

MOJIEKYJISIPHBIE, TTOJIHbIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS
peaxkuuil C y4acTUEM KUCIOT. APryMEHTUPYIOT BO3MO>KHOCTh

9 XUMUYECKUE CBOWCTBA KHUCIOT Ypok- MPOTEKAHUS PEAKIUI C Y4aCTUEM KUCIOT Ha OCHOBE MpaBUIIa

B cBere TO/I MPaKTUKYM bepronne u psina akTHBHOCTH MeTaJTOB. IIpOBOJSAT OIBITHI,
MOJITBEPKIAIOLIUE XUMUYECKHE CBOMCTBA KUCIIOT, C
co0uTro/IeHNeM paBUJl TEXHUKU Oe3onacHocTH. Habmronaot u
OMMCHIBAIOT PEAKIUH C YUACTUEM KHUCIIOT C IIOMOILBIO PYCCKOTO
(pOIHOTO) SI3BIKA U SA3BIKA XUMUU

10 XUMHUECKHE coiictBa | KomOunuposan | CocTaBlsitOT MOJIEKYJISIPHBIE, IIOJHbIE U COKPAIllEHHbIE HOHHbIE

OCHOBaHUN B CBETE TEOPHUH HBIN YPOK YPaBHEHUS PEAKIHM C y4aCTHEM OCHOBAaHWU. APTryMEHTHPYIOT

DIIEKTPOJINTUYECKON BO3MO>KHOCTb MIPOTEKAHUS PEAKLIUH C y4aCTUEM OCHOBAHUM Ha

nccouranuu ocHoBe npaswia bepromie. [IpoBOAAT ONBITHL, MOATBEPKAAOLINE

XUMHUYECKHE CBOKMCTBA OCHOBAHUM, C COOJIIOICHHEM IPaBHII
TeXHUKH Oe3omacHoCcTH. HabmrogaroT U OMUCHIBAIOT PEAKIIUU C
y4acTUEM KHUCIIOT C MOMOIIBI0 PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA
XUMUU
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XMHUJecKrue CBOMCTBA COJICH B
CBETE TEOpPUHU
PIICKTPOJIUTUYECKON
IMUCCOIUAIN

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepusyrT O0II1e XUMHUYECKUE CBOMCTBA COJICH C TTO3UIINIA
TEOPUH IEKTPOJUTHUECKOHN auccoranuy. CoCTaBIsIIOT
MOJIEKYJISIPHBIE, TTOJIHbIE U COKPAIEHHBIE HOHHBIE YPABHEHHUS
peakiuii ¢ ydyacTrem cojiei. ApryMEeHTUPYIOT BO3MOXXHOCTh
MIPOTEKaHUs PeaKIfil C yuacTUEM COJIei Ha OCHOBE IIpaBHJiia
Bbepromnne. IIpoBoAST ONBITHI, TOATBEPKIAIOIAE XUMUYECKUE
CBOIICTBa coJiei, ¢ COOJII0IEHNEM TIPAaBUII TEXHUKU O€30MaCHOCTH.
HabnronaroT v onuChIBalOT PEakiMK ¢ y4acTHEM COJIEH C
MOMOIUIBIO PYCCKOT0 (POJTHOTO) A3bIKA U S3bIKA XUMHH

12 [TonsaTHe 0 ruaponse coneun Kom0OuHupoBaH | ¥YcTaHaBIMBaIOT 3aBUCUMOCTb MEX]ly COCTaBOM COJIU U
HBIH YpOK XapaKkTepoM T'HApou3a. AHAIM3UPYIOT CPeay pacTBOpPa COJH C
MIOMOMUIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOIN3a COJIU Ha
OCHOBE aHaJln3a ero (opMyIibl
13 ILp. Ne 1. Pemmenune Ypok - VYyarcs oOpamarecsi ¢ JTa0OpaTOpHBIM 000pyJIOBaHUEM U
9KCIIEPUMEHTAIBHBIX 337a4 IO MPAKTUKYM HArpeBaTEeIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IpaBUIAMHU
TeMe «IIEKTPOIUTUYECKAs TeXHUKU Oe3omacHocTH. HalOmromaroT CBONCTBA 3JIEKTPOJIUTOB U
JTUCCOLIAAITUSDY MPOUCXOSAIINX C HUMHU sBieHUN. HaOmogaroT v ommchIBaroT
peaKuu C y4aCTHEM 3JIEKTPOJUTOB C IOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POAHOIO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBO/JIbI 110 pe3yJIbTaTaM MIPOBEIEHHOTO SKCIIEPUMEHTA
14 O60061enue u Ypok OO000IIAOT ¥ CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
CUCTEMATH3aLMs 3HAHUH 110 00001EeHns 1 «XMMHYECKHE PEAKLIMU B PACTBOPAX JIEKTPOJUTOBY. [[puMeHstoT
TeMe «XMMUYECKUE PEAKIMU | CHCTEMATH3alH | ya pakTHKE paHee W3ydeHHbI MaTepHal, paboTas 10 TPYIIaM C
B PACTBOPAX JIEKTPOJIUTOBY Y 3HaHUH 3a/IAHASMH PA3HOTO YPOBHS CIOKHOCTH
15 K.p.Ne 1 mo Teme VYpok koHTpoas | [IpuMeHstoT Ha pakTUKe paHee U3YYEHHBII MaTtepual, padoras 1o
«XMMUYECKUE PEaKLIUH B IpymnIaMm ¢ 3aJaHUsIMU Pa3HOTO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
pacTBOpax 3IEKTPOIUTOBY KOHTPOJIbHYIO padoTy.
HemeTtasnibl 1 ux coequneHus (25 1)
16 OO6m1ast XapakTeprucTrUKa Ypoxk — OOBACHAIOT 4TO Takoe HeMeTauTbl. CPaBHUBAIOT AJUTOTPOITHBIE
HEMETAIIJIOB UCCJIEOBAHNE | BUJOU3MEHEHMSI KMCIOpOAa. PackpreIBaTh NPUUMHBI AJUIOTPOIUH.

XapaKTepI/ISYIOT XUMHNYCCKHUEC DJICMCHTBI-HEMCTAJIJIBI 1 HpOCTBIe
BEIIIECTBA-HEMETAJLIbI: CTPOCHHUE, PU3HUCCKUE U XUMHYCCKUE
cBolicTBa HeMETAIIIOB. OOBACHSIOT 3aBUCUMOCTb OKHCIUTEILHO-
BOCCTAHOBUTENIBHBIX CBOMCTB DJIEMEHTOB-HEMETAIIOB OT UX
ITIOJIOKCHUS B HepI/IO,Z[I/I'-IeCKOI\/II CUCTEMEC XUMHWYCCKHUX DJIECMCHTOB
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Ob6mmas
XapaKTEPUCTHKA DJIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunaupoBan
HBIN YPOK

XapakTepus3ylT CTpoeHue, (U3NIECKNE U XUMHUIECKUE CBOMCTBA,
MOJIy4eHUE U MPUMEHEHHUE TaJIOT€HOB B IJIaHEe 0011Iero,
O0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/y CTPOCHHEM aTOMa, XUMUYECKON
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PErIETKHU rajJoreHoB, UX
(1)I/I3I/I'-IGCKI/IMI/I U XUMHUYECKUMHU CBOMCTBAaMHU

18

COGI[I/IHCHI/IH TaJIOrCHOB

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepu3yloT cOCTaB, (pU3MUecKkHe W XMMHYECKHE CBOMCTBA,
MOJIydeHUe ¢  NPUMEHEHHE  COCJIMHEHHH  TrajoreHoB  C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
HazpIBaloT coeqMHEHMs] TAIOTEHOB MO (GOPMYJE U COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABJIMBAIOT MPUYHHHO-
CJIC/ICTBEHHBIC CBSI3M MEXKIY XHUMHUUYECKOW CBSI3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COEAMHEHWH  TaJIor€HOB,  MX
(UBUYECKUMU U XUMUYECKUMU CBOWCTBaMH.

[TpoBoasT, HAOMIOJAIOT M OMHUCHIBAIOT XUMHUYECKUNA IKCIEPUMEHT
[0 PACIO3HABAHUIO TAJOTCHUJI-MOHOB C COOJIIOJICHUEM IIPABHII
TEXHHUKHU 0€30I11aCHOCTH.

BEBIIOMHSIOT pacyeTsl M0 XUMUYECKUM (hopMmysiaM U ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM COEITMHEHMI rajJoreHOB

19

I[T.p.Ne 2. «M3y4ueHme CBOHCTB
COJISTHOM KUCIIOTBI»

Ypok-
MPAKTUKYM

Vyarcs oOpamarbcsi ¢ Jab0paTopHbIM  00OpyAOBaHUEM U
HarpeBaTelbHBIMU NPUOOPaMU B COOTBETCTBHUM C IpaBUIAMH
TexHukH Oe3omacHocTu. HaOmromaroT CBOMCTBA AJIEKTPOIUTOB U
OPOUCXOJAIIMX C HUMH siBIeHHd. HabmiogaroT U omMchIBaroT
PEaKIMH C yYacTHEM DIIEKTPOIHMTOB C MOMOIIBI0 €CTECTBEHHOTO
(pyccKoro MM pOJHOTO) si3blKa U s3bIKa XUMUHU. DOpMYIHPYIOT
BBIBOJIbI 11O PE3YyJIbTaTaM MPOBCACHHOI'O SKCIICPUMCHTA

20

OO01mas xapakTepuCcTHKa
anemeHToB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlatoT oO0myr0 XapakTEepUCTHKY aToMaM, MPOCThIM BELIECTBAM H
COCIMHEHUSM XaJIbKOT€HOB B 3aBUCHMOCTH OT MX IIOJIO)KCHHS B
Ilepnonnueckoi cucreme. XapakTEpU3yrOT CTPOCHUE, AJITIOTPOIINS,
¢busnyeckue U XMMHYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHUE
cepbl. YCTaHABIMBAIOT IPUYUHHO-CIEACTBCHHBIE CBS3H MEXKIY
CTPOCHHEM aTOMa, XUMUYECKON CBA3BIO, THUIIOM KPHUCTAJUITMYECKON
PeLETKH cepbl, €€ GU3NIECKUMU U XUMUYECKMMH CBOMCTBAMH.
BbInonHAI0T pacy€Tsl M0 XUMUYECKUM (pOpMysaM U ypaBHEHUSIM
peaxkLuii, IPOTEKAIOIIUX C YYACTHEM CEPBL.
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CepoBoaopo U CyIbQUIbI

KomOunaupoBan
HBIN YPOK

XapakTepus3yrT COCTaB, PU3NUECKHE U XUMUYECKUE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHUE COCTUHEHUN CEPhI B CTETICHU
OKHCJICHHUS -2 C UCIIOJIB30BAHUEM PYCCKOTO (POJHOIO) SI3bIKA U
s3bIKa XUMUU. Ha3bIBalOT cCOeTMHEHUS CEPhl B CTETICHU
okucieHus -2 no gopmyse u CocTapisioT GOPMYIIbI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJISIPHBIE U MIOHHBIC YPAaBHEHUSI
peaxiuii, XxapakTepu3yIole XuMUIeCKIe CBOMCTBA COSIMHEHHI
Cephbl B CTCIICHH OKHUCIICHHS -2.
OnuceIBalOT MPOILECCHl OKUCIECHUS-BOCCTAHOBIICHHUS, ONPEACISIOT
OKUCIUTENb U BOCCTAHOBUTEIb W COCTABJISIIOT 3JIEKTPOHHBIN
0anaHC B peaklUsaX C y4aCTUEM Cepbl B CTEIICHU OKHCIIECHUS -2.
YcranaBiuBaioT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXIY
XUMHUYECKON  CBSI3bl0, THUIOM  KPUCTAIMYECKOH  peméTKu
COCITMHEHUH Cepbl, UX (PU3NICCKIUMH U XUMHYECKUMHU CBOMCTBAMH
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KI/ICHOpOI[HHe COCAUHCHUS CCPBI

KomOuHupoBaH
HBIN YPOK

3anuceiBaloT (GOPMYIIbl OKCUIOB CEphl, Ha3bIBAIOT MX, ONHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWM O KHCIOTHBIX OKCUAX.
XapakTepu3yloT COCTaB, (U3MYECKHME M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KAaK JJIEKTPOJIATA C MCIOJIb30BAHMEM PYCCKOIO
(poxHOro) si3bIKa U sI3bIKa XUMHUHM. COCTaBISIIOT MOJEKYJISIpHbIE U
VMOHHBIE ypPAaBHEHMS pEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBA CEpHOM KUCIOTHI. Pacno3HaoT cynbhaT-uoHbI.
XapakTepu3yroT CBOMCTBA KOHIICHTPUPOBAHHON CEPHOW KHCIOTHI
KaK OKHCJIMTENs C MCIOJIb30BaHUEM PYCCKOrO (POIHOIO) sI3blKa U
a3plka  XuMuUM.  COCTaBJISIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METOJJOM 3JIEKTPOHHOT 0 OanaHca.
BbImonHsA0T pacy€Thl M0 XUMUYECKUM (OopMyaM U ypaBHEHUSIM
peaxkLyii, IPOTEKAIOIIUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habro1a10T 1 ONUCHIBAIOT XUMUYECKUN SKCIEPUMEHT
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[T.p. Ne 3. «3ydenue cBONCTB
CEpPHOU KUCIOTHI»

Ypoxk —
IIPAKTUKYM

VYuarcs oOpamarbcsi ¢ J1aOOpaTOpHBIM — O0OpPYJOBAHUEM U
HarpeBaTeJIbHBIMU TNPUOOpPaMH B COOTBETCTBHUHM C IpaBUIIaMHU
TeXHUKH Oe3omacHocTH. HaOnromaroT CBOWCTBa 3JEKTPOIUTOB U
MPOUCXOJAMIMX C HUMHU sBieHud. HaOmogaroT M omuchIBaroT
peaKuu € y4aCTHEM DJIEKTPOJIUTOB C IOMOIIBIO E€CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA
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Ob6mmas
XapaKTePUCTHKA XUMHUYECKHX
anemeHToB VA rpynmsl. A30T

KomOunaupoBan
HBIN YPOK

JlatoT 00Iyr0 XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COC/IMHEHUSIM NMHUKTOT€HOB B 3aBUCHMOCTH OT UX TOJIOKEHUS B
[Tepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (U3HUECKUe
U XMMHUYECKHE CBOMCTBA, MOJYy4Y€HHE W MNPUMEHEHUE a30Ta C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U A3bIKA XUMHUH.
HaspiBator coenuHeHus as3ora 1Mo (OpMylIe | COCTaBISIOT
dbopMynbl MO WX Ha3BaHMIO. YCTaHABIMBAIOT PUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMMHYECKOH CBS3HM, THIIOM KpPUCTANIMYECKOW perEéTKu
a30Ta " ero (PM3MYECKUMU U XUMUYECKUMHU CBOMCTBAMH.
BrimonHs0T pacy€rhl Mo XUMUYECKUM (popMmysiaM U ypaBHEHHUSIM
peaKIyii, MPOTEKAIOIINX C y4aCTUEM a30Ta
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Ammuak. Coiii aMMOHUSA

Ypok ycBoeHUs
HOBBIX 3HAHUH

CocraBnstor  GopMyasl MO WX Ha3BaHWAM.  3alHCHIBAIOT
MOJICKYJISIPHBIE I HIOHHBIE YPaBHEHHS PEaKIIMi, XapaKTepU3yIoIue
XUMHYECKHE CBOMCTBA aMMHuaka U cojiell aMmmMoHus. CoCTaBisOT
YpaBHEHUS OKUCIUTEIBbHO- BOCCTAHOBUTEIBHBIX pEaKIHMi ¢
y4acTHEM aMMHaKa C IIOMOIIBIO 3JIEKTPOHHOTO OalaHca.
VYcTaHaBIMBAaIOT NPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKIY BHJIaMU
XUMHUYECKHX CBSI3€H, TUIIAMH KPUCTAIUIMUECKUX PEIIETOK aMMHUaKa
U colell aMMOHHUA U UX (PUINYECKUMH ¢ XUMUYECKUMHU
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMHUCHIBAIOT XUMHUYECKHUI
HKCIEPUMEHT [0 PACIO3HABAaHHIO HOHOB AMMOHHS C COOJIIO/IEHUEM
IIPaBUJI TEXHUKH 0€30IaCHOCTH.

BremonHsI0T pacu€Thl M0 XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peaxiui, MpOoTEeKaIIUX C y4aCTHEM aMMHaKa
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[L.p.Ne 4 «Ilonyuyenue
aMMMaKa U U3y4eHUe ero
CBOMCTB»

VYpok -
MIPAKTUKYM

[Tomygaror, coOMparOT W pacmo3HAlOT amMMHuak. PaboTalT c
1ab0opaTOpHBIM 000PYIOBAaHUEM M HArpeBaTeIbHBIMU IPUOOPAMH B
COOTBETCTBUU C TpaBUJIAMHU TEXHUKH Oe3ormacHocTu. HabmomaroT
U ONHCBHIBAIOT XUMHUYECKUN SKCHEPUMEHT C TMOMOIIbIO PYCCKOTO
(ponHOTO) s3bIKA U sI3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJBI IO
pe3yjibTaTaM IMPOBEACHHOro 3KcrmepuMeHTa. CoTpyAHMYAarOT B
nporecce y4eOHOro B3auMoIeUCTBUS TP paboTe B rpymnmnax
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Kucnoponconep:xarne
COEIUMHEHMS a30Ta

Ypoxk -
UCCIIEJOBaHUE

3anuchIBalOT PEAKIUM, XapaKTEPU3YIOIINE XUMHUYECKUE CBOMCTBA
OKCHJIOB a30Ta.YCTaHaBIMBAIOT MPUYUHHO-CIIC/ICTBEHHbIC CBS3HU
MEXIy BUIOM XUMHUYECKOM CBSI3M, THUIOM KpUCTAUIMYECKOU
pPEeIIETKH OKCHUJOB a30Ta M WX (U3HYECKUMU W XUMHUYECKUMHU
cBoiicTBamMu. XapaKkTepU3ylOT COCTaB, (hHU3MUYECKHE M XUMUYECKUE
CBOMCTBAa a30THOM KHCIIOTHI KakK 3JIEKTPOJINTA, NPUMEHECHHE C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMHUH.

3anuchIBalOT MOJICKYJIIPHBIE M HMOHHBIE YPAaBHEHHS pEaKIui,
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Kucnoponconepxkariue
COEJIMHEHHS a30Ta

KomOunupoBan
HBIN YPOK

XapaKTEepU3yILUe XUMHUYECKHE CBOMCTBA a30THOM KHCIIOTBHI Kak
anekrposuta. llpoBoasT, HAOMIOJAIOT W OMHCHIBAIOT XHUMHYECKUN
AKCIIEPUMEHT, XapaKTEPU3YIOUIUI CBOMCTBA a30THOM KUCIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUJI TEXHUKU 0€30IMacHOCTH.
XapakTepus3yrT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBISIOT
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH,
XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHUCJIMTEJIS, C TIOMOIIBIO 2JIEKTPOHHOTO Oananca. [TpoBomsrT,
HAOII0/IAI0T U OMUCHIBAIOT XUMUYECKUH IKCIIEPUMEHT,
XapaKTEPU3YIOIIHMI CBOMCTBA A30THOM KUCIOThI KAK OKUCIIUTEIIS, C
cOOJII0ZICHHEM MPaBWJI TEXHUKH 0€30MacHOCTH
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®docdop u ero coeMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3yloT  CTPOCHHE, QJUIOTPONHI0,  (u3mueckue |
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M TNpuUMeHeHue Qocdopa c
MCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMMUHU.
CaMocTOoATeIbHO OMUCHIBAIOT CBOMcTBa okcupa docdopa(V) kak
KHMCJIOTHOTO OKCHJIa U CBOMCTBA OPTOPOCHOPHON KHUCIIOTHI.
[TpoBoaAT, HAOMIOJAIOT U OMMCHIBAIOT XUMHUECKUI 3KCIIEPUMEHT C
COOMIOICHNEM TIPaBWJI TEXHUKH Oe30macHOCTH. PacrosHaroT
dochar-noHbI
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Ob6mmas
XapaKTepUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTu3aIx
M 3HAHUHU

JlatoT 00Imyr0 XapakTepUCTUKY aToMmaM, IPOCThIM BEIIECTBAM U
coeuHEHUsAM 3yeMeHToB [V A- rpynmsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuogmyeckont  cucreme.  XapakTepU3yIOT
CTPOEHHUE, AJUIOTPOIUI0, (PU3MUYECKHMe W XHUMHUYECKHE CBOMCTBA,
NOJydeHHEe U NPUMEHEHHE aMOpP(HOro yriepoja U €ro COpToB C
MCII0JIb30BAaHUEM PYCCKOT'0 (POJHOIO) S3bIKA U S13bIKA XUMHUH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa u rpadurta. OnuchBaloT
OKUCJINTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA YIJIepo/ia
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Kucnoponconep:xarne
COCIMHEHUS yriepoa

KonTponbsHo-
0000 IaroHii

YPOK

XapakTepu3ylT COCTaB, (U3MUYECKHE M XWMHUYECKHE CBOMCTBA,
MOJIy4YeHUE U NMPUMEHEHUE OKCHJOB YIiepojia C MCIOJIb30BaHUEM
PyCCKOTO (pOAHOTO) sI3bIKA M SI3bIKAa XWUMHH. Y CTaHABIMBAIOT
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXJIY BHUAAMH XHMHYECKUX
CBSI3€H, TUTIAMU KPUCTATMYECKUX PEMIETOK OKCHIOB YIiiepojaa, uxX
GU3MYECKUMU M XUMHUYECKHMH  CBOMCTBAMH, a  TaKXKe
npumeHenreM. CoOM0a0T MpaBHiia TEXHUKU 0€30MMaCHOCTH TIPH
WCIIOJIb30BAHUM TIEYHOTO OTOIUICHUS. XapakTEepU3ylOT COCTaB,
($U3UYECKHe U XMMHUUYECKHE CBOWCTBA, MOJYYCHUE M NPUMCHCHHE
YTOJIbHOM KUCIOTHI U €€ coliel (kapOOHATOB M T'HIPOKapOOHATOB) C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SA3bIKA XUMHH.
WMiumrocTpupyloT 3aBHCUMOCTH CBOMCTB COJIEH YTrOJbHOM KHCIOTHI
oT ux coctaBa. [IpoBoasT, HAOMIOAAIOT M OMKUCHIBAIOT XUMHYCCKHUI
9KCIIEPUMEHT C COOJTFOICHUEM TTPABIII TEXHUKH O0€30TIaCHOCTH.
Pacnioznator KapOOHAT-WOH. BBIMOIHAIOT pacu€Tel 1O
XUMHUYECKHM (DOpMYyJIaM U YPaBHCHHSIM PEAKITUH, TPOTEKAIOIIUX C
y4acTUeM COEIUHEHHH yriepoaa
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ILp. No 5. «llonyuenue
YTJIEKHUCIIOTO Ta3a U U3y4eHue
€ro CBOMCTBY»

Ypoxk —
IIPAaKTUKYM

[Tomyuator, coOMparOT ¥  paclo3HAIOT  YIJICKHCIBIA  Tras.
HalnronaroT 1 onuchiBalOT XUMUYECKUN SKCIIEPUMEHT C TTIOMOIIBIO
pycckoro (poxHOro) s3blKa M s3bIKa XUMHH. DOpMyIupyroT
BBIBOJIbI 11O PE3yJIbTaTaM IMPOBCACHHOI'O SKCIICPUMEHTA.
CoTpyaHHYaAlOT B IIpolecce y4eOHOro B3aMMOJAEHCTBHS IPH
paboTe B rpynmnax
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YrneBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3ylT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coequHeHuil.  PasnuuaroT  mpepenbHbBIE U HENpeneibHbIE
YTJIEBOJOPOBI. HaspiBator 1 3amuceiBaloT  (opMyIibl
(MOJIEKYJISIpHBIE W CTPYKTYpHbIE) BaXKHEWUIIMX IpeJCTaBUTENeH
yriaeBonopoaoB. Ilpennaraior SKCIEPUMEHT IO Paclo3HaBaHUIO
COEJMHEHUH HemnpenenbHOro crpoeHus. HabmogaroT 3a Xomom
XUMHYCCKOI'0 3KCIICPUMECHTA, OIMMUCBIBATH €0 U ACJIaTh BBIBOJAbLI HA
OocHOBe HaOmoaeHud. DUKCUPYIOT PE3yNbTaThl AKCIEPUMEHTA C
MOMOIIBI0 PYCCKOTO (POJHOTO) s3BIKA, a TAaKXE€ C TIOMOIIBIO
XMUMHUYECKUX (OPMYII U YpaBHEHUH.
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Kucnoponcoaep:xarmiue
OpraHUYECKUE COCAMHEHUS

KomOunaupoBan
HBIN YPOK

XapakTepusyoT CIIUPTHI, KaK KHCIIOPOJICOAEPKALIUE
opranuveckue coenuHeHus. KiaccupuuupyrooT —COUpTBL 1O
ATOMHOCTH.

HaspiBatoT mpexacraBuTenel OJHO- M TPEXATOMHBIX CIUPTOB H
3aIlUCBIBAIOT U3 (OPMYJIBI.

XapakTepusyT KHCJIOTBI, KaK KHCIIOPOJACOAEPKALUE
OpPraHMYECKHUE COCIUHEHUS.

HaspiBator  mpencraBuUTened NPEAENHbHBIX M HEIPEAEIbHBIX
KapOOHOBBIX KHCJIOT U 3alIUCHIBAIOT U3 (OPMYIIbI.
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Kpemuunii u ero coequHeHus

Kom0unupoBan
HBII YpOK

XapakTepu3yloT CTPOCHHE aTOMOB U KPUCTAIUIOB, (hU3UYECKHE U
XMMHUYECKHE CBOWCTBA, MOJYYECHHE U NPUMEHEHHE KPEMHHUS C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

VYcraHaBnuBarOT MPUYMHHO-CIICICTBEHHbIE  CBSI3U  MEXIY
CTPOCHMEM  aToMa, BHJIOM  XHUMHYECKOH  CBS3H, THUIIOM
KPUCTAJUTMYECKOW PpEmETKH KPEeMHHUsS, €ro (U3WYSCKUMH U
XUMUYECKUMH CBOMCTBAMH. BBITIOIHSIOT pacyE€Thl MO XUMHUUECKUM
dbopMmynaaM W ypaBHEHHUSM pEaKIUMi, MPOTEKAIONIUX C y4acTHEM
KPEMHHMS U €TI0 COCMHCHHH. XapaKTepu3yloT COCTaB, PU3HUCCKUC
W XMMHUYECKHE CBOMCTBA, MOJYYECHHE U MPUMEHEHUE COCIMHEHUM
KPEMHHSI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
xuMuu. CpaBHMBAIOT TUOKCUJIBI yriiepoaa U KpeMHusa. ONUChIBatOT
BOKHEUINIME THUIBI TPUPOAHBIX COCAMHEHHM KpPEMHHUS Kak
OCHOBHOTO 2JIeMeHTa nTuTochepsl. Pacro3HaloT CHIIMKaT-uoH
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CunmkaTHas
MTPOMBIIIITIEHHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTb U €€ OCHOBHYO
MPOAYKLHIO. Y CTAHABIMBAIOT aHAJIOTUU MEXKIY Pa3IMYHbIMU
OTPACIISIMHA CHIIMKATHOW MTPOMBILIIIEHHOCTH
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HonyquI/Ie HEMCTAJJIOB

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OnuchIBalOT HAXOXKACHUE HEMETAIIIOB B IPUPOJE. XapaKTEPU3YIOT
(bpakIMOHHYIO TTEPETOHKY KHUIKOTO BO3/1yXa KaK COBOKYITHOCTh
(bU3HYECKUX MPOIIECCOB. APTYMEHTUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJNIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIM MTPOLIECCAM
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[Tonydenne BaKHENIINX
XUMUYECKUX COETUHEHUIN

VYpok -
MIPAKTUKYM

XapakTepru3yroT XUMHU3M, CBIPbE, alapaTypy, HayqHble
MIPUHIUIIBL U IPOAYKIIUIO IPOU3BOACTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT MMPOU3BOJICTBO CEPHON KUCIIOTHI C TPOU3BOJICTBOM
aMMHaKa




39

O0001IEHE IO TEME
«HeMeTaJUILI 1 UX COCOUHCHUA)

KomOunaupoBan
HBIN YPOK

[TpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUIN B YCBOEHUH TEMBI.
KoppektupyroT CcBOM 3HaHUS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesynabraroM. [lomydaroT  Xumuueckyro  MHGOpMAaLMU U3
Pa3IMYHBIX UCTOYHUKOB. llpeacraBisior umHbOpMaANMIO MO TeMe
«Hewmeramibl» B Bujie Tabiaul, cXeM, OMIOPHOIO KOHCIEKTa, B TOM
yucie ¢ npumeHenueM cpeacts KT

40

K.p. Ne2 1o teme:
«HemeTtaiuisl 1 ux
COETMHEHU S

Ypok -
KOHTPOJIA
3HAHUHI

[TpuMeHsIOT Ha MpaKTUKE paHee W3YYeHHbIN MaTepuai, padoTas 1mo
rpynmnam ¢ 3aJaHusIMH Pa3sHOrO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
KOHTPOJIbHYIO padoTy.

MeTanabl 1 ux coequHenus (17 4)
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[Tono>xeHre METaJIOB B
[Tepuonuueckoit cucteme,
CTpOCHHE aTOMOB U KPUCTAJIIIOB

Ypok ycBoeHuUs
HOBBIX 3HAHUU

OOBSICHSIOT 4YTO  Takoe  MeTauibl.  Pasnuuaior  Qopmbl
CYIIIECTBOBaHUS METAJIOB: 3JIEMEHTHI U TPOCTHIE BEIIECTBA.
XapakTepu3yloT XUMUYECKHE  DJIEMEHTBI-METaulbl [0  HX
nonoxxkenuto B Ilepuommueckoit cucreme J[. WM. Menneneesa.
[IporHo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B llepmoamueckoin cucremMe xumuyeckux syemeHTtoB [ U.
MenaeneeBa. YCTaHaBIMBAIOT — IPUYUHHO-CIEACTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BUJOM XHMHYECKOW CBS3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METAJIJIOB — IPOCThIX BELIECTB U UX
COoeTUHEHNN
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O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunuposan
HBIN YPOK

OOBSICHSIIOT YTO TAKOE pAad aKTUBHOCTH MCTAJIJIOB. HpI/IMeHHIOT €ro
JJI XapaKTCPUCTUKHU XUMHUYCCKUX CBOICTB IMMPOCTBIX BEIIECCTB-
MCTAJJIOB. O606I.[IaIOT CUCTEMY XUMHUYCCKUX CBOIMCTB METaJJIOB
KaK «BOCCTaHOBHMTEIbHBIE CBOMCTBA». COCTaBIISIOT MOJICKYJIAPHBIC
YpaBHCHUSA peaKI_[I/Iﬁ, XapaKTCPU3IYIOIHUX XUMHUYCCKHUC CBOMCTBaA
MCTAJIJIOB B CBE€TC YUCHUSA 00 OKHMCIUTEIHFHO-BOCCTAHOBUTEILHEIX
mpoueccax, a p€akiuuu € yd4aCTUEM 3JICKTPOJIUTOB, IIPCACTABIIATH
TaKXC€ 1 B MOHHOM BHI[G.H&@]'IIO}I&IOT " OIMCBIBAIOT PCAKIINU
MCXKAY BCIICCTBAMU C ITIOMOIIBIO PYCCKOI'O (pOI[HOFO) A3bIKa U
si3pIKa XUMUH. CaMOCTOSTEIIHFHO IMPOBOAAT OIIBITHI,
NOATBCPKAAOIHEC XUMHUUYCCKUC CBOICTBa METAJLJIOB C
CO6J'IIOJICHI/IGM IpaBHUJI TCXHUKU 0e30macHOCTH
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OO01mas xapakTepuCcTHKa
MIEJTOYHBIX METAJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHAIOT JTHMOJIOTHIO  Ha3BaHWS  TPYIIbI  «IIEIOYHBIC
MeTautbl». JlatoT OOIIyr0 XapaKTepUCTHUKY IIEIOYHBIM MeTajliaM
Mo ux nmnojoxeHuto B Ilepuwoandeckol cucreMe XHUMHYECKHX
anemenToB JI. 1. Menneneena.
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OOGmias XxapakTepucTUKa
IICJIOYHBIX METAJIJIOB

KomOunaupoBan
HBIN YPOK

XapakTepu3ylT CTpoeHue, (pU3nYecKue U XUMUYECKHE CBOMCTBA
IEJIOYHBIX METAJUIOB B CBETE OOIIET0, OCOOCHHOTO U €IMHUYHOTO.
[Ipencka3piBalOT pU3NYECKUE U XUMHUYECKHE CBOICTBA OKCHJIOB U
TUIPOKCHJIOB IIEJIOYHBIX METAUIOB HAa OCHOBE HX COCTaBa M
CTPOEHHUS u NOATBEPKIATh IIPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIMX peakuuil. [IpoBoASIT pacu€rbl MO XMMHYECKUM
dbopMynaM U ypaBHEHHUSM peaklui, MPOTEKAIOMIMX C y4aCTHEM
IIEJIOYHBIX METAIOB U UX COCTMHEHUMN

45 OO01ast XapakTepUCTHKA VYpok ycBoeHus | XapaKTepu3yloT CTpoeHHe, (pU3nUYecKrue U XMMHYECKHE CBONCTBA
I1€JI0YHO3EMENbHBIX HOBBIX 3HaHUH | HIETOYHO-3€MENBHBIX METAJUIOB B CBETE 00IIero, 0COOEHHOTO H
METaJJIOB enunuyHoro. [IpenckaspiBaroT  ¢Gu3MYECKUE U XUMHUYECKUE
46 OO6m1as xapakTepucTuka KomOuHupoBan | CBOMCTBA OKCHUAOB M TuapokcunoB MerawioB |IA rpynnsl Ha
LIEJI0YHO3EMETbHBIX HBIH YpOK OCHOBE MX COCTaBa U CTPOCHHMS M MOJITBEPKAAIOT IPOTHO3bI
METaJIJIOB YPaBHEHUSMU COOTBETCTBYIOIIMNX PEAKIIHMA.
[TpoBoAsT pacy€Tsl MO XUMUYECKHM (opMyllaM U ypaBHEHUSM
peaxkiui, IpPOTEKAIOIUX C Y4aCTUEM IIEJIOYHBIX METAUIOB U HX
COeIMHEHUN
47 KécTkocTh BOJIBI U CLIOCOOBI VYpok ycBoeHus | OOBSACHSIOT YTO TaKOE€ <OKECTKOCTb  BOJbD».  Paznuuaror
e€ ycTpaHeHus HOBBIX 3HAHUM | BPEMEHHYIO U IIOCTOSIHHYIO JKE€CTKOCTh BoAbl. lIpennararor
CIOCOOBI yCTpaHEHUs! KeCTKOCTH Bobl. [IpoBondar, HabmonawoT 1
OIUCBHIBAIOT XUMHUYECKUH 3KCIIEPUMEHT, C COOJIOJACHUEM MpaBUII
TEXHHKHU 0€3011aCHOCTH
48 IT.p.Ne 6. «llomyuenune KomOunupoBan | [Tomydaror, coOuparoT U  Ppacrno3HaroT YIJIEKUCHBIA  Ta3.
YKECTKOM BOJIbI U CLIOCOOBI €€ HBIH ypOK O6paratotcs c 1a00paTOpHBIM o0opynoBaHuEM u
YCTpaHEHUS» HarpeBaTelbHBIMU NPUOOpPaMU B COOTBETCTBUM C IpaBUIAMH
TEXHUKHU Oe3omnacHocTH. HabmonaoT U OMMCHIBAIOT XUMHUYECKHM
DKCIEPUMEHT C IOMOIIBI0 PYCCKOro (POJHOTrO) sA3bIKA M SI3bIKA
xumun. DopMynHUpyIOT BBIBOABI IO pe3yJibTaTaM IIPOBEAEHHOIO
skcnepumenTa.  CoTpyAHHMYalOT B Iporecce  yuyeOHOro
B3aMMOJICICTBHS pU paboTe B rpynmax
49 ATIOMHHUI U €r0 COeTUHEHUS Ypok - XapakTepu3yroT ATFOMUHUH T10 €ro MOJIOKEeHUI0 B [lepuoanueckoit
MIPAKTUKYM cucreMe xumudeckux 3yeMeHToB JI. . MenneneeBa. OnuceBarOT

CTpoeHue, (GHU3NYECKUe M XHUMHUYECKHE CBOWCTBA allOMUHMUS,
MOJTBEPIK/1asl UX COOTBETCTBYIOIIMMH YPaBHEHUSIMHU PEAKIUH.
OOBACHAIOT JBONCTBEHHBIM XapakTep XWUMHUECKHUX CBOMCTB
OKCHJIa U THJIPOKCHJIA AJIFOMHHHSL.
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Keieso

Ypok ycBoeHus
HOBBIX 3HAHUN

o1

CoenuHEeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepu3yroT MOJ0KeHue xene3a B [lepuonndeckod cucreme
xumudeckux daemeHtoB JI. M. MenngeneeBa, 0OCOOCHHOCTH
cTtpoeHus aroma. OmnuceBalOT (uU3MUEeCKHe U XUMHYECKUE
CBOMCTBAa  ’Keje3a, MOJATBEPXKJash HMX  COOTBETCTBYIOIIMMU
ypaBHEHUAMHU peakuuid. OOBSICHIIOT HAJIWYUE JABYX I'€HETHYECKHX
pANOB coenuHEHMH kemesa Fe+ u Fe*t | Ycramaemmparor
3aBHCHUMOCTh OOJacTeil MPUMEHEHMs jKeje3a M €ro CIUIaBOB OT
cBoiictB. [IpoBomar pacu€Tel MO XUMHYECKHM QopmyaamM u
YPAaBHEHUSAM pPEAKLUUN, MPOTEKAIOIIUX C y4aCTUEM JKelle3a U €ro
coenquHeHU. HaOmrOmMal0T ©  OMHCHIBAIOT PEAKIIMH  MEXIY
BEIIECTBAMH C TOMOIIBIO PYCCKOTO (POJHOTO) s3bIKa W SI3bIKA
XUMUU
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[I.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIIBHBIX 3324 110
Teme «MeTamib»

Ypok-
IIPAaKTUKYM

DKCHEPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAUIOB M HX
COCIII/IHGHI/Iﬁ, peiiath OSKCIOCPHUMCHTAIBHBIC 3agadud II0 TEMC
«Meramnel». PabotaroT ¢ mabopaTopHbIM 00OpPYIOBaHHEM U
Harp€BaTrCjibHbIMU HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBHJIaMH
TeXHUKU Oe3zomacHocTH. HabmiomaroT cBOWCTBa METalIOB U MX
COCIII/IHGHI/Iﬁ u SIBJICHI/Iﬁ, OpouCXogAmurx C HHUMH. OnuceIBaIOT
XUMHUECKUNA  JKcHepuMeHT. (DOopMyIUPYIOT  BBIBOABI IO
pe3ynbTaTaM IMPOBEICHHOr0 3KcnepuMenTa. OnpeaensoT (Mcxoas
u3 y4eOHOI 3a/1aui) HEOOXOJUMOCTh MCIIOIh30BaHHS HAOIIOICHUS
HJIN DOKCIICPUMCHTA
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Koppo3ust MeTamioB U criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBSICHSIOT YTO Takoe KOppo3us. Pa3nmuyaroT XUMHUYECKYI0 U
ANEKTPOXUMUUYECKYIO  KOppo3uH.  WIUIIOCTpUpPYIOT — MOHSTHS
«KOPpO3HUSI», «XHMHUECKasi KOPPO3USL», «IIIEKTPOXUMUYECKAS
KOPpO3Us» TpPHUMEpPaMH. XapaKTePU3YIOT CHOCOOBI  3aIIUTHI
METaJNIOB OT KOPPO3HUH

54

Mertasuibl B IPUPOLE.

Ypok ycBOeHHUs
HOBBIX 3HAHUN
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[TonsATHE O METAILTYprUn

Ypoxk- cemunap

Knaccupunupyrot GopMbl IpUPOJHBIX COETUHEHUI METAIIIOB.
XapakTepus3yloT OOIIMe CHOCOObI MOJYyYEHUS METaJUIOB: MHPO-,
THJIPO- U AJIEKTPOMETAIUTYPIUH.

Konkpetusupyor 3T crnocoObl NOpuUMepamMH U ypaBHEHHUSIMHU
peakIMii ¢ COCTaBICHHUEM DJIEKTPOHHOTO OanaHca.

OnuChIBaIOT TOMEHHBIN TPOIIECC W ANEKTPOIUTUIECKOE ITOTyIeHHE
METaJUIOB.

Pazmmuaror T-IépHI)Ie M IBETHBIC MCTAJJIbI, YYT'YHBI U CTaJIN
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O0001IeHNEe 3HAHUH IO TEME
«MeTalibl

O0o0marommii
YPOK

O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
«Metainel». [IpuMEHSIOT Ha IPAKTUKE paHEe U3y4YCHHbIN
marepuai, padoTas 10 IpyInam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KonTtposbHas pabot 3 1o Teme
«MeTamibDy

Ypok KOHTpOJIA

[TpuMeHsIIOT Ha MIpaKTUKE paHee U3YUYEHHBIN MaTtepual, padoTtas mo
rpynmnam ¢ 3aJJaHusIMU Pa3HOTO YPOBHS CJI0)KHOCTH, BBIITIOJIHSIOT
KOHTPOJIbHYIO padoTy.

Xumu

Sl M OKPY KaIoLasi

cpeaa (2 v)
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XuMuueckas
TTAHETHI 3eMIIA

opraHu3anus

KomOunupoBan
HBIN YPOK

HNHuTerpupytoT cBeneHus 1o Gu3ndeckoit reorpaduu B 3HaHUS O
XAMHUYECKON OpraHu3aiuy IIaHeThl. XapaKTepU3yroT
XUMHUYECKUH COCTaB T'€OJIOTHUYECKUX 000JI0UeK 3eMITH.
PaznuyaroT MuHEpasnbl U TOPHBIE TOPOJIbI, B TOM YUCIIE U PYIbI
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Oxpana
OKPY>KaroOIIEil cpesibl OT
XUMHUYECKOTO 3arpsi3HCHUS

Ypok — ceMuHap

XapakTepusyroT UCTOYHHUKHU XUMHYECKOTO 3arpsi3HECHUS
OKpyXxarome cpeabl. ONUCHIBAIOT TJ100abHBIE IKOJOTHYECCKUE
mpoOJieMbl  4YeJOBEUECTBA,  CBA3aHHBIE  C  XHMHYECKUM
3arpsisHeHueM. [IpejaraloT MyTd MHHHUMU3ALMK BO3JACHCTBUS
XUMHUYECKOI'O 3arpsA3HEHUs Ha OKpYXkaromiyro cpeny. IIpuBomsr
PUMEPBl MEXKTYHAPOIHOTO COTPYIHHYECTBA B 00JACTH OXPaHBI
OKPY’KaIolIeH Cpeibl OT XUMHUECKOTO 3arpsi3HCHUS

(OTD) (7 u)

Oﬁoﬁmeﬂne 3HAHUM MO0 XUMHH 34 KYpc¢ OCHOBHOI mKo0.Jbl. IloaroToBKa K OCHOBHOMy rocyiapCcrB€HHOMY 3K3aMEHY
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BemecTBa

O06006maronmn
YPOK

[Ipeacrasmsitor nHbopMmaruio no teme «llepuonnueckuii 3aKoH U
Ilepuonuueckas cucrema /[I. M. Menneneesa B cBeTe Teopuu
CTPOCHMSI aTOMa» B BUJIE TAOJIMI], CXEM, OIMIOPHOTO KOHCIIEKTa, B
ToM uncie ¢ npuMenenneM cpeAactB UKT. Beimonusaior tecToBbie
3aganus no teme. [IpeacraBnstor mHpopMaiuio mo teme «Bumbl
XAMHYECKUX CBSI3€M M TUNBl KPUCTAUIMYECKUX  PEUIETOK.
B3anMocBsI3b CTPOSHUS U CBOWMCTB BEIIECTB» B BUJIE TAOIUII, CXEM,
OINOPHOTO KOHCIIEKTa, B TOM yucie ¢ npuMeHeHneM cpeacts KT
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XUMUYECKUE PEaKIINU

O0o0marommii
YPOK

[Ipeacrasmsitor  uHpopMmanmo 1o  Teme  «Kimaccudukanus
XUMHUYECKUX PEAKIUM MO pa3iaudHbiM npu3Hakam. CKOpoCTh
XUMHYECKHX peakuuid» B BuAe TaOMUI, CXEM, OIOPHOIo
KOHCIIEKTa, B TOM 4uciae ¢ mnpumeHeHueM cpeacts HKT.
BrimonHsoT TecToBble 3anaHus no teme. Xapakrtepusywotr OBP,
OKHUCJIUTEIh U BOCCTAHOBUTEIb.




62 OCHOBBI O6oOmaromuii | XapakTepusyroT o01re, 0COOCHHBIE U HHIUBUIYaIbHbBIC CBOWCTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBAHHUM, COJIEM B CBETE TEOPUHU IIIEKTPOJIUTHUYECKOU
XUMHH TUCCOLMAlMU.  ApPryMEHTUPYIOT  BO3MOXHOCTb  MPOTEKAaHUSA
63 OCHOBBI O6oOwaromuii | XMMHYECKUX PEaKIUid B pacTBOpax »>JCKTPOJIIMTaX MCXOAS U3
HEOpraHUYeCKOn YPOK ycnoBuil.  Knaccuduuupyror HeopraHMdeckwe BeIecTBa IO
XUMUU COCTaBy M cCBoHMcTBaM. I[IpuBOIAT mnpuUMeEpbl NPEACTABUTENICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpeHME M 00600IIEHUE TIO KomOuHupoBan | BEINOJHSAIOT TECTHI M YIPAXHEHHUS, PEIIAIOT 3aJa4H 110 TEME.
reme. [TogroroBka k HBIH ypOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
KOHTPOJIBHOHN paboTe KoppektupyioT cBou 3HAHHS B COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yNIbTaToOM
65 KontponbHas padbotaNed VYpok kontpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yuyeHHBIN MaTepua, padboTas 1mo
«HMtorosas o KypcCy OCHOBHOH rpymnmnam ¢ 3aJaHusIMHU Pa3Horo YpOBHS CJIO?KHOCTH, BBIIIOJIHAIOT
[IKOJIBI KOHTPOJBHYIO PadoTy.
66 AHanM3 KOHTPOJBHON paboTHI. KoppekTupytot cBou 3HaHUS
[TonBeneHue UTOrOB roja.
67-68 PesepBHOE Bpemst




Kpurepun oueHuBaHMsI JOCTHKEHU 00yUAOIMXCS

OcHoBHasl 33/1a4a ¥ KPUTEPH OIIEHKU — OBJIAJICHUE CUCTEMOM y4eOHBIX ACUCTBUN C N3y4aeMbIM YU€OHBIM MaTEPUATIOM.

CucreMa OIICHKHU BKIIIOYACT B CEOsI BHYTPEHHIOKO (OCYIIECTBIISIEMYIO CAMOM MIKOJIOW) ¥ BHEIIHIO (OCYIIEeCTBIsieMasi BHEITHUMHE 110 OTHOIICHHIO K
IIKOJIE CITy)KOaMH).

JIJIst OTICHKH MCTIOIB3yeTCsl EPCOHUBUIIMPOBaHHAs HHPOPMAIUS U aHOHUMHAs (HeTepcoHU(DUIIMPOBAHHAS).

[TepconnduupoBaHHOM OIIEHKE MOIEKAT TOJIBKO METaNpeIMETHbIEC U MPEIMETHbBIE Pe3yIbTaThl U3 0Jl0Ka «BBITYCKHUK HAYYUTCSI.

OreHKa JOCTHKCHHI PEATU3YETCS «METOJIOM CIIOKEHUS», IPH KOTOPOM (PUKCUPYETCS TOCTHKEHHUE OTIOPHOTO YPOBHS M €T0 MPEBBIIICHHE.

Jlis olleHHMBaHUS HCIOJB3YIOTCS: CTaHAAPTHU3UPOBAHHBIE MHCbMEHHBIE W YCTHBIE PabOThl, MPOEKTHI, MPaKTUYECKHEe pPaOOThHI, J1abOpaTOpPHBIC
paboThl, TECTHI, 3a4€Thl, TBOPUYECKUE pabOTHI, CAMOAHAIIN3, CAMOOLIEHKA, HAOIIOJCHUS U TIp.

Tunsl 3a1aHN, KOTOPbIEe HUCHOJb3YHTCH IJIS OLEHKH T0CTUKEHHU I :
o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM,;
10 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUIN: 0a30BBIN U MOBHIIIICHHBIN YPOBEHD;
IO UCIIOJIb3YEMbIM CPEACTBAM: 3a/IaHUA Ul MMCbMEHHOM UM YCTHON Oece/bl, MPaKTHUeCKUe 3a/JaHusl, 1abopaToOpHbIe paboThI;
1o opme MpoBeNCHUS: U MHIANBUIYATBHON WIIA TPYIIIIOBOI paOOTHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTEepHU3yIOT AUHAMHUKY 00pa30BaTeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOIOBBIE PA0OTHI (XapaKTEPU3YIOT YPOBEHb IPUCBOCHHUS CIIOCOOOB JEHCTBHIN)

BHYTpPEHHIOI0 CHCTEMY OLICHKH HA CTYNEHH OCHOBHOIO o0miero o0pa3oBaHus KiIacCUQUUUPYETCA CIEAYOUMM oO0pa3soM M BKJIKOYAET
IIPOLEAYPBHI:

HHIMBHAYAJbHbIE Pe3yJbTaThl YYAIIUXCH - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBISIOTCA B XOZE IMCHXOJIOTO-
NeAarorn4yeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJIbTAaThl - PE3YJIbTAThI, IOJyUYEHHBIE B IPOLIECCE OLIEHUBAHUS YUUTEISIMU IIKOJIBI HA MIPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC PE3YyJbTAThI - PE3YJIbTATHI, IOJIy4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJISI, NTOTOBOM aTTECTALIMU yUYaIIUXCs

( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUArHOCTUUECKHUE);

BHELIKOJIbHbIE Pe3y/IbTaThl - pe3yJIbTaThl OJIMMIIHNA]I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEpEeHIIMH U T.11.;

pe3yJIbTaThl, NOJYYEHHBIE B X0/I¢ HE3aBHCMMON BHeIIHeH OLeHKH - pe3yibTaThl NodydeHHble B Xxoae [A;

HepopMaTH30BaHHAS OLleHKA - TIOPT(OIHO.



Jyig onricaHust JOCTUKEHUHM 00y4aroIuXcs 11eJ1ecO000pa3HO yCTaHOBUTH CIEAYIOLIUE MSTh YPOBHEH:

YpoBeHb JlocTHoKeHNE VIAHUPYEMBIX Pe3yJbTATOB Onenka (oTMeTKa)
ba3osslIit JEMOHCTPHPYET OCBOCHHE Y4YEOHBIX JEHCTBHI C OMOPHOM CHCTEMOM 3HAHUH B PaMKax | «yIOBIIETBOPHUTEIHHO (wn
YPOBEHb auanazoHa (Kpyra) BblIeJNEHHBIX 3azad. OBinajgeHue 0a30BbIM YPOBHEM SIBJISETCS | OTMETKa «3», OTMETKa
AOCTHKeHUH JOCTaTOYHBIM JIJIsl MPOJOIDKEHUSI 00yUYEeHHUs Ha CIEAYIOUIeH CTYIIeHH 00pa3oBaHUs, HO HE | «3aYTEHOY).

110 IPO(GUIBHOMY HaIPaBICHUIO
IloBbIlIeHHBI | YCBOGHHE OINOPHOW CHUCTEMbl 3HAaHUMM Ha YPOBHE OCO3HAHHOI'O IIPOM3BOJIBHOIO | OLIEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb OBJIA/ICHUS] y4eOHBIMM JEHCTBMSMHM, JOCTAaTOYHBIM O Kpyro3op, IUpoTa (MM

n30MpaTeNnbHOCTH) UWHTEepecoB. Takue oOywarommecss MOTYT OBITh BOBJICYEHBI B

IIPOEKTHYIO AEATEIbHOCTD 110 NMPEIMETY U COPUEHTHPOBAHBI HA IPOAOIKEHHE 00yUeHHUS

B CTapIIUX KJIaccax 0 JAHHOMY Ipouito.
Bobicokuii bosiee nosiHoe (10 CpaBHEHMIO C MPEABIIYIIIM) YCBOGHUE OMOPHON CUCTEMBI 3HAHUHN Ha | OLlEHKA  «OTIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O ITPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU JIEHCTBUSAMU, JOCTATOUHBINA | «5»).

Kpyro3op, mupoTa (Win U30UpaTeabHOCTH) MHTepecoB. Takue oOyuarommuecss MOTYT

OBITH BOBJICYCHBI B INPOEKTHYIO IEATEIBHOCTh MO MPEIMETY W COPHEHTHUPOBAHBI Ha

IPOAOIDKEHHE 00yUYeHHs B CTAPIIUX KJIACCaxX MO JAHHOMY MPOQUIIIO.
IMoHM:KeHHBIIl | OTCYTCTBHE CUCTEMaTHYECKON 0a30BOW MOATOTOBKH, OOYYAIOUIMMCS HE OCBOSHO JaXKe U | «HEYJOBIETBOPUTEIBHOY
YPOBEeHb IOJIOBUHBI  IUIAHUPYEMBIX  PE3y/lbTaToOB, KOTOpPblE  OCBaMBAET  OOJBIIMHCTBO | (OTMETKaA «2»)

oOyyaroluxcs, UMEIOTCS 3HauuTeNbHbIE MPOOENbl B 3HAHUSAX, JaJbHElIIee 00ydyeHHe

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXKET BBINOJHATH OTJENbHbIE 3aJaHUs

MOBBIIIEHHOTO ypoBHsA. JlaHHasg rpynmna oOyuaromuxcst (B cpelHeM B Xojie oOyueHus

coctaBisitonas okoso 10%) TpeOyer cnenuaabHOM JMArHOCTUKU 3aTPyIHEHHH B

oOyueHuu, npoOeioB B CUCTEME 3HAHWN M OKa3aHUM LIEJCHAIIpaBIEHHOW MOMOIIU B

JOCTHXKEHHUHU 0a30BOT0 YPOBHS
Huskuii HaJIMYue TOJBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUNW MO MpPEAMETY, JalbHeWIee | OIEHKa «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4yeHHe MPAKTUYECKH HEBO3MOXKHO. TpedyeTcs creluaibHas HOMOIb HE TOJIBKO IO

y4eOHOMY TMpeaMeTy, HO ¥ 1Mo (OPMUPOBAHUIO MOTHBAIIMKA K OOYYCHHUIO, Pa3BUTHIO
MHTEpeca K M3y4yaeMoil MpeAMETHON 001acTH, MOHMMAHHUIO 3HAYMMOCTH TIpeIMeTa s
KU3HH | JIP.




XapakTepucTuka uudppoBoii oeHKH (0OTMETKH)

«5» (OTJIMYHO») — YPOBEHb BBHIIIOJHEHUS TPEOOBAaHUI 3HAUUTEIHHO BBIIIE YAOBIETBOPUTEILHOTO: OTCYTCTBUE OMIMOOK KaK IO TEKYIIEMY, TaK U
0 MpeAbIAYIIeMY y4eOHOMY MaTepHaiy; He 0oJiee OJJHOTO HEeJ0YeTa; IOTUYHOCTh U MOJTHOTA U3JI0KESHHUS.

«4» («XOpo1I0») — YPOBEHb BBHINOJHEHHS TPeOOBAaHUN BBINIE YOBICTBOPUTEIBHOTO: HCIIOJIB30BAaHUE JOMOJHUTEIBHOTO MaTepuaia, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOINPOCA; CaAMOCTOSATEIbHOCTh CYXKICHHM, OTpa)K€HHE CBOEro OTHOUICHHS K MmpeaMeTy obcyxaeHus. Hamuuue ommbok u
HEJ0YETOB B KOJIMYECTBEHHOM BBIPAKEHUU IO OTAEIBHBIM IMpPEAMETaM OTPAXKACTCSl B JIOKAJIBHBIX aKTax O TEKylle M UTOroBoiM (pyOexHOi)
aTTecTaluu 00y4arouIXcs.

«3» («yIOBJIETBOPHUTEIBbHO») — JOCTAaTOYHBI MHHHMMAIbHBIM ypPOBEHb BBINIOJHEHUS TPEOOBaHMM, NMPEIBSIBISIEMBIX K KOHKPETHOW padore,
OTJIeNIbHbIC HAPYILICHUS JIOTHKHU M3JI0KEHHUS MaTepralia; HeMoJIHOTa PacKpbITUs Bonpoca. Hanuune omuboKk U HEA0YETOB MO OTAEIbHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUHU OTPAXKAETCS B JIOKATBHBIX aKTaX O TEKYyILEeW U UTOrOoBOH (pyOexKHON) aTTecTaliui 00yJarouxcs.

«2» («IJ10X0») — YpOBEHb BBIIIOJHEHUS TPEOOBAaHUN HMKE YIOBJIETBOPUTENBHOIO: HApyIIEHUWE JIOTUKH;, HENOJHOTa, HEPACKPBITOCTD
00Cy>KIaeMOoro BOIpoca, OTCYTCTBUE apryMEHTAIUU JTMOO OMMOOYHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hanmuune ommboKk U HEI0YeTOB MO OTJCIbHBIM
IpeIMeTaM B KOJIMYECTBCHHOM BBIPAKCHHUH OTPAXKACTCS B IOKAITBHBIX aKTaX O TEKYIIEH U HTOrOBOH (pyOeKHOI) 00 aTTecTamuu 00yJIaroIIuXxcsl.

KoHTposbHO-u3MepuTe/IbHbIE MaTepHaJibl MpEJHA3HAYEHBI 11 TPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepuajia Ha OCHOBAaHUU
00pa30BaTeNpHOr0 MUHUMYMa COZEpX aHUs 00pa3oBaHUsl U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB HIKOJ. OHHM COCTaBJICHBI Ha OCHOBE
MHOTOJICTHEH TeIarOrMIeCKON MPAKTHKHU C YIETOM Pa3IMIHBIX METOJMYECKUX pa3paboOToK.

[To BceMm rimaBam Kypca M X paslienaM IpejuiaraeTcsl TEKYIIMi 1 TEeMaTHYECKUA KOHTPOJIb 3HAHUN U YMEHUH B (opMe XUMHUECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITEIILHBIX M KOHTPOJBHBIX paboT. 3aiaHuss 000MX BapUaHTOB PabOT CXOIHBI IO COJEPIKAHUIO U XaPAKTEPy BHITIOTHSIEMBIX YICOHBIX
IENUCTBUM.

Jlnst opranmzanuu 3G PeKTUBHON pabOThI BCEro Kiacca ¢ Y4ETOM WHIUBUIYAIBHBIX CIIOCOOHOCTEN Ka)XJO0T0 ydalierocs B psae padboT, BXOISAIINX
B ITOCOOMeE, MPeICTaBICHBI 3aJaHUs Pa3INYHBIX YPOBHEH CIOKHOCTH.

HezameHuMbIM MOMOITHUKOM T€larora B KOHTPOJIC 3HAHUH SBJSIOTCS 3adaHus B ¢opme Tecta. VX MOKHO MCIOJIb30BaTh Ha Pa3HBIX ATamax
y4eOHOro Tmpolecca:

* MPU U3yYEHUU HOBOTO MaTepHalia;

+ Ha dTare 3aKperieHus H3y4eHHOro MaTepuarna;

+ Ha ypokax 000011aro11ero NOBTOPEHHUS;

* TP TEKYIIEM U TEMaTHYECKOM KOHTPOJIC 3HAHUN, YMEHHUI U HABBIKOB YYaI[UXCS;

+ TP MTOATOTOBKE YYAIIMXCS K SK3aMEHaM KakK B YCTHOM, Tak M B TUCbMEHHOU (opme, ocobeHHo B popme EI'D.

JIist KaskI0¥ TeMBI M €€ pa3fiesioB PEI0KEHBI TECTOBBIE 3aJaHHsI PA3HOTO YPOBHS CIIOKHOCTH B IBYX BapHaHTaX, pacCYMTaHHbBIE Ha 15—35 MuH
WJIM Ha MeJbIN ypoK. J{Jis BRICTABIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOIIEHTHYIO MIKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — orenka «4»;

86—100% — omenka «5».



B 3aBucHUMOCTH OT pe3yabTaTOB BBITOJHEHHS PAOOTHI yUUTENb MOXKET BHOCUTH B MPEITIOKEHHYIO CUCTEMY OLICHUBAHUS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs I1€JIb KOHTPOJISI B JAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJIICHHE OLIEHKH, a ONPE/ICJICHNE YPOBHS YCBOCHHUS yYaIlMMHUCS Y4eOHOTO
MaTepuasa U HallpaBJIeHUH AajbHelIed paboTsl Ha/l OBBIIEHUEM KaueCTBa 3HAHUN

3amanne noxa mudpoit 1 ouenuBaercs 3 Gamtamu; noa mudpoi 2 — S5 Oamnamu; nox uudpoi 3-8 Oamnamu. 3amgaHus, OTMEUYCHHBIC *, — JId
WHVBUIYAILHOTO BBIIOTHCHHUS.

Ecin He yka3aHO MHOE, KKl OTBET YacTel OIICHHBACTCS:

» yactu A — 2 Oaramu;

» yactu B — 4 Gamnamu;

» yactu C - 6 Gamiamu.

OpaHako HE BCE ydYalluecs NMPHCTYNarT K 3amaHusaM dacTd C um TeM 0oJjiee BBIMOJHSIOT MX IMOJHOCThIO. UTOOBI MOBBICHTH MOJOKUTCIBHYIO
MOTHBAIIMIO K BBITIOJHEHHIO 3aaHuil yacTh C, y9uTellb MOXKET OOBSBUTH O BBICTABIICHUH TI0 Pe3y/IbTaTaM TECTa JBYX OICHOK: MEPBOM — 3a 4acThu A
u B, a Bropoii — 3a yacte C — ¢ UCIOJIb30BaHUEM IIPOLICHTHOM IIKAJIbI OIICHKH 3HAHUH.

Bormpockr 11 BceX BUIOB KOHTPOJISl 3HAHWUN COCTaBIICHBI TAKMM OOpa3oM, YTOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISBUTH 3HAHUS YYALTUXCS 10
BCEM Y3JIOBBIM BOIIPOCAM TJIaBbl M pa3jiesia Kak Ha 0a30BOM YPOBHE, TJi¢ HEOOXOAMMO TOJBKO BOCIIPOM3BEICHHE YYEOHOrO MaTepualia, TaK U Ha
YCIIO)KHEHHOM YPOBHE, TJIe TpeOyeTcs yMeHHUE aHAIM3UPOBATh M CPAaBHUBATH JIAHHBIC, IPUMEHSISI TBOPUYECKHE CITIOCOOHOCTH.

Bce oOyyarormue BUIbI KOHTPOJIS TIPEATOJIAraloT KOJUICKTHBHYIO ICATEIILHOCTD YYAIIMXCs JIMOO B Tape, MO0 B TPYIIIE U CAMOIIPOBEPKY.

[Ipu moaroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO OOpaTUTh BHUMAaHUE Ha 3aJaHHs YPOKOB 0OOOIIAOIIEro MOBTOPEeHHs. B 3TOM citydae
y4aliuecss B COOTBETCTBUU CO CBOUMH CIIOCOOHOCTSIMH OTIPENCISIFOT JUIst ce0s 3a7aHus, KOTOPhIE MOT'YT BBITIOJHHTb.

PacuerHble 3a1aum pa3IMYHBIX TUIIOB U YPOBHEW CIIOKHOCTH IMPEACTABICHBI B IIOCOOMHU OJIOKaMHM, a TAKXKE BKIIFOUEHBI B Pa3HBIC BUBI KOHTPOJIS
3HaHWUNA. YUUTENb MOXKET IO JKEJIaHUIO BKIIOYATh UX KaK JOTOJHUTENbHOE 33aJJaHue B JTF000N BUA KOHTPOJS WJIM MpeAjarath y4aluMcs OTJeNbHbIE
CaMOCTOSITENIbHBIE PAaOOTHI MO PEMICHHIO TTOA00HBIX 3a/1a4.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3anmanus 17151 000MX BapUAHTOB KPaTKO 3alHCHIBAIOTCS HA JIMIIEBON CTOPOHE JOCKH WM Ha KOJAOTpaHCIAapaHTE; OTBETHI HA BOMPOCHI KeEIATeIHHO
HalMcaTh Ha OOPATHON CTOPOHE IOCKH HMJIM TaK)Ke Ha KOJOTpAaHCHApaHTe. YUYUTEIh 3aUUTHIBACT COJIEPKAHNE BOTIPOCA, YIAIUECs 3aIMCHIBAIOT OTBET
B TETPAJIIX.
[To oxOHYaHWU TUKTAaHTA IPOBOIUTCS CaMOIIPOBEPKA:

+ omMOOK HET — OIEHKa «5»;

« nonyueHsl 1—2 omubku — «4»;

* JIOMYIIEHBI 3 OHOKH — «3».

B 3aBHCHMOCTH OT CTENEHH MOATOTOBICHHOCTH YYAIIHXCS YIUTEIb MOKET H3MEHUTH KPUTEPHUI OIICHKH padoT B MOJIb3Yy YUCHHKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosiTennpHas paboTa mpezamnoaaraeT Ju0o mapHyro, T100 TpynmnoBy0 GopMy padbOTH U Ja€T BO3MOXKHOCTh JIYYIIE OTpadOTaTh U3ydaeMble
BOTIPOCHI MTO/I KOHTPOJIEM YUHUTENS U B XOJI€ CAMOCTOSITENILHON AesTenbHOCTH (71 oOydatomieit paboThl) IMOO TydIlie MOArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEICTOUT BBITIONHATH HA CIAEAYIONMIEM YpoKe (1711 00001Iaromieit paboTsl). 3a1aHusl BRITOTHSAIOTCS B TIape (TpyIIe), 9TO MO3BOJISIET



SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afaHusi (MO 3HAKOM *) yyamiuecs BBINOJHSAIOT CAMOCTOSTENbHO. [l KOHTposid ydamumcs
MIPEIOCTABIISIETCS BO3MOYKHOCTh CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT HaHbI YUUTEIEM 10 OKOHUYAHUU PabOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBUJIHOCTb OIIPE/IEIICHNUS 1IeJIH OIIbITa,;

- CaMOCTOATENBHOCTD N0J100pa 000PYAOBaHUS U O0BEKTOB;

- IOCJIEZI0BATEIBHOCTD B BHIITOJHEHUH PA0OTHI 110 3aKJIa/IKE OIBITA;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHWUU HAOJIIOJCHHI, B JOPMYIMPOBKE BBIBOJA U3 OMBITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LElIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO MIPOBEICHBI TOAO0P 000pPYI0BaHUS  OOBEKTOB, a TaKkXke paboTa
0 3aKJIaJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCaHbI HAOII0IeHUs ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTIBITA.

Otmerka "4" - IIPABUJIBHO ONPEAEIEHA LENb OIbITA;

- CaMOCTOATENBHO MPOBEJIeHa paboTa 1Mo moadopy 000pyI0BaHuUs, OOBEKTOB;

MIpH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- HAyYHO TPaMOTHO, JIOTHYHO OTHMCaHbI HAOIIOIeHUS ¥ C(HOPMYITHPOBAHBI BEIBOJIBI U3 OTIBITA;
- B ONMCAHNH HAOJIOICHUH U3 OMbITa TOMYCKAIOTCS HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;
- noabop 06opyaoBaHUs U OOBEKTOB, a TAKXKE paOOTHI M0 3aKIAAKE OIbITAa TPOBEACHBI C TOMOIIBIO YUUTEJIS;
- IOIYCKAIOTCA HCTOYHOCTH U OIITNOKH ITPpH 3aKJIaZIKE OIbITA, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpEIeIIEHa CAMOCTOSTEIIBHO LIENb OIIbITA;
- HE 0TOOpaHO HY)KHOE 000PY0BaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMUOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuii IIpoBoasaT Hada01eHus

Y4uTtens N0JKEH YUUTHIBATh!

- IPaBUJILHOCTh MPOBEACHUS HA0II0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACIATH CYIIECTBEHHbIE IPU3HAKU Y HAabI0gaeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B O()OpMJICHUH Pe3yaIbTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHSI 10 3aJIaHHIO;

OtMmertka "5" - MMPaBWJIBHO TI0 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- BBIJICNICHBI CYIIIECTBEHHBIEC MPU3HAKH Y HA0II01aeMOT0 00BheKTa (Tpoliecca);
- JIOTHYHO, HAYYHO TPaMOTHO 0(hOPMIICHBI PE3YJIbTAThl HAOJFOCHUI 1 BBIBOIHI.

OtMmeTtka "4" - MMPaBWJIBHO T10 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- TIPY BBIJICIICHUN CYIIECTBEHHBIX MPU3HAKOB Y HAOII0AaeMOro o0beKTa (TMpoliecca) Ha3BaHbl BTOPOCTENEHHBIE;
- IOITyCKaeTCsl HeOPEXKHOCTh B 0(hOpMIICHHH HAOIOIEHUI U BHIBOJIOB.




OtMmertka "3" - IOMYCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOJIOACHHM 110 33 IaHUI0 YUUTEIS;
- IIpY BBIJEJIIEHUH CYLIECTBEHHBIX IPU3HAKOB Y Ha0II0AaeMOr0 00BbEKTa (IIPOLiecca) BBIIEISIOTCS JINIIL HEKOTOPLIE;
- nomyckarotcst ook (1-2) B opopMieHnn HaOIIOCHUHN U BBIBOJIOB.

Otmetka "2" - orycKaroTes omuoku (3-4) B mpoBeeHUN HAOIIOACHUIA TI0 3a/IaHUI0 YUUTEJIS;

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

- ormyckatotes omuoku (3-4) B opopmiieHHH HaOIIOISHUH U BBIBOAOB. DopMa aTTecTariu o OUOJIOTUH MOKET OBITh
pa3IMYHON: YCTHBIN SK3aMEH Mo Omiieram, 3aluTa pedepaTa, TECTUPOBAHUE, 3allIUTA IPOEKTA.

(I)OprI npeacraBJaCHUus 06p330BaTeJ'ILHBIX Pe3yabTaToB:
e Tabenn yCIeBacMOCTH I10 IpeAMETaM (C YKa3aHHuemM Tpe6OBaHI/II71, NpCAbABIIACMBIX K BbICTABJICHUIO OTMeTOK);

® TCKCTHl UTOTOBBIX JIMArHOCTHYECKUX KOHTPOJBHBIX Pa0OT, AUKTAHTOB W T.J. U aHAIU3 WX BBINIOJHEHUs oOydaronmmcs (MHpopmanus o0
AJIEMEHTAX U YPOBHSX MPOBEPSICMOT0 3HAHUS — 3HAHUS, IOHMMAaHUs, IPUMEHEHHSI, CHCTEMATH3aIIHH );

® YCTHAas OIICHKA YCIICITHOCTH PEe3YJIbTaTOB, ()OPMYJIMPOBKA MPUYMH HEYAad W PEKOMEHIAIMHA 10 YCTPAHECHUIO TPOOEIOB B O0YYECHHOCTH I10
mpeIMeTam;

e nopThonno;

® pE3yNbTaThl TICHXOJIOTO-TICIATOTMYECKUX HCCIICOBAHUKA, WUTFOCTPUPYIOMUX JUHAMUKY Pa3BUTHS OTACIBHBIX HMHTEUICKTYAIbHBIX H
JUYHOCTHBIX KauecTB oOyuaromierocs, YV /1.

Kpl/ITepl/lﬂMH OICHUBAHMUA SABJISIOTCA:

® COOTBETCTBHE JOCTUTHYTHIX MPEIMETHBIX, METAlpeIMETHbIX W JIMYHOCTHBIX PpEe3yJIbTaTOB OOyYalolmuxcs TpeOOBaHUSAM K pe3yiabTaTaM
OCBOEHHUs 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopasosanus ®PI'OC;

e JMHAMHUKa pe3yJbTaTOB IIPeIMETHON 00yueHHOCTH, (popmupoBanus YV /1.
OneHka JOCTHKEHHS METaIPEAMETHBIX PE3yJIbTaTOB MOXKET. IIpoBoasTcs B Xoze pasnuuHbIx npoueayp. OCHOBHOM IpoLeaypoil HTOrOBOM OLIEHKH
JOCTHIKEHUS METapeIMETHBIX PE3YIbTATOB SABISAETCS 3auuma umo2068020 UHOUBUOYAIbHO20 NPOEKMA
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