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PaGouass mporpamma mo XMMHMHM TIOCTPOE€HAa Ha OCHOBE (YHAAMEHTAJIbHOIO SApa COAEpXkaHHWs OCHOBHOTO 00IIero oOpa3oBaHMs,
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOW MPOrpamMMbl OCHOBHOIO 00IIero oOpa3oBaHMs, TpeOOBaHHMM K CTPYKTYpe
OCHOBHOH 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHusi, MPONUcaHHbIX B DeaeparbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00IIeT0 00pa3oBaHus, a Takxe KOHIENMuU JyXOBHO-HPAaBCTBEHHOTO PAa3BUTHS U BOCIIMUTAHUS IpaxaaHnnHa Poccun.

[IpenogaBanue yueOHOTo Kypca «XHUMHUK» B OCHOBHOM LIKOJIE OCYIIECTBIISETCS B COOTBETCTBHUHM C OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH U

WHCTPYKTUBHO METOJAMYECKUMHU MaTepuaIaMu:

v' 3axon Poccuiickoit ®enepanun «O6 o06pazoBanuu B Poccuiickoit eneparun» ot 29.12.2012r. Ne273-D3 (B 1eHCTBYIOIIEH peIaKIin);

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa30BaTENbHBIA CTAHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMs, YTBEPKIACHHBIM [IPUKa30M
Munobpnayku Poccum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUUM U BBEICHUHM B JeiicTBHE (enepaqbHOro ToCyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO 00111ero o0pa3zoBaHus» (B pell. npukasza Munobpuayku Poccuu ot 29.12.2014 Nel1644)

v' Xumus. Paboune nporpammel. IIpeamernas nunus yuebuukoB O. C. TaOpuensna, U. I'. Ocrpoymona, C. A. Cnanakosa. 8—9 Kiacchl:

yaeOHoe ocodue yist obrieo0pazoBarensHbix opranusaiuii / O. C. ['abpuensu, C. A. Cnaakos .



ean kypca:

. Dopmuposanue y ydamuxcs LeJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pazeumue TO3HABATENHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEW YYallUXCS B MPOIECCe H3YYCHUS
XUMHYECKOW Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4HO - TEXHUYECKUH mporpecc; (GpopMupoBaHHE Ba)KHEUIINX JIOTMUECKUX OIepanuit
MBILUICHUS (aHAIM3, CUHTE3, 0000IIeHre, KOHKPETH3aIs, CPaBHEHUE U JIp.) B MpoIlecce MO3HAHUSI CUCTEMbl BaXHEHUIINX MOHATUHN, 3aKOHOB U
TEOpUH O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

Bocnumanue yO0exIEHHOCTM B TOM, YTO MPHUMEHEHHE TMOJYYCHHBIX 3HAHMM W YMEHHI [0 XUMHUHU SIBISETCS OOBEKTUBHOMN
HE0OXOIUMOCTHIO ISl 6e30macHON PabOTHI C BEIIECTBAMU M MaTepHalilaMy B OBITY U Ha MPOU3BOJICTBE.

Ilpoexkmuposanue u peanuzayus BBHITYCKHUKaMU OCHOBHOMW IIKOJIBI JIMYHOM 0Opa30BaTENbHOW TPACKTOPUHU: BBIOOP MpOQHIIs
o0ydYeHUs B CTApIICH MIKOJIC WM MPOPECCHOHATBHOTO 00Pa30BaATEILHOTO YUPEKICHUS.

® Osnadenue Kiiouesvimu KomnemeHuuamu . y‘le6H0'H03HaBaTeJ'IBHHMI/I, I/IH(i)OpMaI_II/IOHHBIMI/I, OECHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKAaTHBHBIMHU.

Jlis nocTrKeHUs 3TUX 11eIell B Kypce XMMHUHU Ha CTYIIEHH OCHOBHOI'O OOIIEro 00pa30BaHUs PEIIAIOTCA CIEIYIOIINE 3aJaUHu:

v q)OpMI/IPYI-OTCH 3HAaHHUS OCHOB XHMHYECKOH HAayYKH — OCHOBHBIX (l)aKTOB, HOHHTHﬁ, XUMHUYCCKHUX 3aKOHOB H TeOpHﬁ, BBIPAKCHHBIX
MMoCpCACTBOM XUMUUICCKOTO A3bIKA,

v Pa3BUBAIOTCA YMCHUSA Ha6J'IIOI[aTL 1 OOBSCHSIOT XUMHUUYECKHUE SABJICHUS, TPOUCXOAAIIUC B IIPUPOJC, Ha60paTOpHLIX YCIOBUSX, B 6BITy M Ha
IMPOU3BOACTBE;

v mpUOOpeTaroTCs CrienuanbHble YMEHHsT M HAaBBIKA MO 0€30MacHOMY OOpAIEHHI0 C XUMHYECKHMH BEIIeCTBAMH, MaTepHalaMd U
IpoLeccamy;

V' dopmupyeTcs T'yMaHHCTHYECKOE OTHOLIEHHE K XWMHHM KaK IPOU3BOJUTENHHOW CHIle OOIIECTBA, C MOMOIIBIO KOTOPOW pENIArOTCS
r1106anbHbIe IPOOJIEMbI YEJI0BEUECTBA;

v’ OCYIIECTBIISIETCS HHTETPALUS XUMUYECKONW KAPTHHBI MUPa B €IUHYIO HAYYHYIO KapTHHY.



Conep:kaHnue nporpaMmmsl
Xumus 8 kiaace
(102 gacoB, 3 yaca B HejIeJII0)

HavaabHble NOHSATHA M 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BeUIECTB. DTAJOHHBIE (PU3UYECKHE CBOIMCTBA BemlecTB. Marepuansl U MarepuaioBefeHue. Ponb XxumMuu B
YKU3HU COBpeMeHHOro obOmecTBa. OTHOIICHHE 00IIecTBa K XUMUU: XeMODUIHS U XeMO(oOwHsI.

Mertoab! n3yuenus: xumun. Habmonenune. Dxcniepument. MonenupoBanue. Mojenu MatepranbHble U 3HAKOBBIE HIT CHMBOJIbHBIC.

I"a3pl. JKunkoctu. TBEpable BemiecTBa. B3auMHble nepexo/ibl MEXAy arperaTHbIMU COCTOSIHUSIMHM BEILLECTBA: BO3TOHKa (cyOiaumarus) u
Jecyoaumanus, KOHJSHCays U UCIapeHne, KpUCTAJUIM3allis U IJIaBJIEHUE.

@dusnueckue sBieHus. UucTele BellecTBa U cMecu. ['OMOreHHble U rereporeHHble cmecu. CMecu razoo0pasHble, KHUJIKHE U TBEpABIE.
CriocoObl  pa3zieneHusi CMecel: MeperoHka, WM JAUCTHIULILKSA, OTCTauBaHWe, (UIbTpOBAaHUE, KPHUCTAIM3AlMsg WM  BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco6oB B 1a60OpaTOpHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMUYECKUE DJIEMEHTh. ATOMBI U MOJEKyJbl. lIpocTele M cilokHBIE BelecTBa. AJUIOTpPONMUS Ha mpuMepe Kuciaopona. OCHOBHbIE
IIOJIOKEHUS AaTOMHO - MOJIEKYJIIpHOTO yueHHus. FloHbI. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS.

3Haku (CUMBOJIBI) XMMMUYECKHUX 3J€MEHTOB. MHdopmanus, KOTOPYHO HECyT 3HAaKM XHMHUYECKUX AJIEMEHTOB. ODTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMHUYECKUX »dJieMeHTOB. llepuommueckass Ttabnuia xumuueckux osnemeHToB JI. WM. MeHneneeBa: KOPOTKONEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproas! u rpynnel. ['maBHas u no6ouyHas noArpymnmnsl, uiaud A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHAs Macca.

Xumnueckue ¢opmynsl. MHaekcsl 1 ko3 duuumentsl. OTHOCUTENbHAS MOJIEKYJsipHas Macca. MaccoBas 10Nl XMMHUYECKOIO 3J€MEHTa B
coeauHenuu. MHpopmanus, KOTOpyro HECYT XUMUYECKUE (POPMYIIBI.

BanentHocth. CTpykTypHBIE (DOpMYJbl. XMMHUYECKHE 3JIEMEHTHI C IOCTOSHHOM M IEepeMEHHON BaJIeHTHOCTHbIO. BbIBOI (opMysbl
COEJMHEHUS MO0 BaJIeHTHOCTU. Omnpe/eneHne BaleHTHOCTH XUMHUYECKOTo 3eMeHTa 1o Gopmyiie BenjectBa. CocTaBiieHUEe Ha3BaHUM COEIMHEHHH,
COCTOAIINX U3 IBYX XUMHUYECKHUX JIEMEHTOB, I10 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.

XUMHYEeCcKue peakuuu. PeareHTsl W MpOayKThl peakiuu. lIpu3Haku XMMHUYECKMX peaklnuil. Y CIOBHS UX NMPOTEKAHUS U MPEKpPALICHUS.
Peaknnn ropenns. DK30TepMUYECKHAE U SHIOTEPMUYECKHE PEAKIIUH.

3aKOH COXpaHEHHUs Macchl BellecTB. XMMUYeckue ypaBHeHUs. CocTaBieHHE XMMHUYECKUX ypaBHeHUH. MHpopmarus, KOTOpyro HECET
XUMHUYECKOE YPaBHECHHUE.

Knaccugukaius XUMUYECKUX peakiuii o COCTaBy U YHCIY peareHTOB U MPOAYKTOB. THIIBI XMMHUECKUX peakiuii. Peakuuu coennneHus,
pasJiokeHus, 3aMelieHus 1 ooMeHa. Karanuzarops! U kataius.



JdemoHcTpauuu

Kosnekuus marepranoB U U3EINN U3 HUX.

Monenu, ucroib3yeMble Ha ypoKax (PU3MKH, OMOJIOTUH U TeoTpaduu.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIN HEKOTOPHIX XUMHUYECKUX BEIIECTB.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

Cobupanue npubdopa ajs MoJIydeHHs ra3a 1 MPOBEPKa €ro Ha TePMETUYHOCTbD.

Bosronka cyxoro npaa, iiofa nin HadTanuHa.

ArperaTHble COCTOSIHHSI BOJIBI.

Pa3nenenue 1ByX HECMEIINBAIOIIUXCS )KUIKOCTEW ¢ IOMOIIBIO IETUTEIBHON BOPOHKH.
JIMCTIIIIATOP U ero pabora.

VYcranoBka i1 puiabTpoBaHus u €€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUs U €€ padorta.

Kounnexius 6bITOBBIX TPUOOPOB A1 GUIIBTPOBAHMS BO3IYyXA.

Paznenenue kpacsiero BeniecTsa omMactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpagpuH.
Mogenu aquIoTpONHbBIX MOAU(UKALINI YTIepoia U Cephbl.

ITonyyenue o30Ha.

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

KopoTkoneproanslii ¥ JUIMHHONIEpUOAHBIN BapuaHThl [leprnoaudeckoii cucrems! J. 1. Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEH MOJIEKYI.

Arnmapat Kunmna.

Paznoxxenne 6uxpomara aMMOHWUSI.

['openue cepbl 1 MarHUEBOMU JICHTHI.

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

OMBITHI, WIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

['openue docdopa, pacTBOpeHne NPOAYKTa TOPEHUS B BOJE U UCCIIEIOBAHKE MTOJYYEHHOTO pacTBOPA JTAKMYCOM.
BsauMoelicTBHE COIITHON KUCIOTEI C IIMHKOM.

[Toryuenue rugpokcuna menu(Il) u ero pasnokeHue npu HarpeBaHUU.



JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIUEH Tab0opaTOpHO TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HakomIIeHHE ¢ MUHEpajIaMu, 00pa3yIOIMMU IPAHUT.

. [IpuroroBiieHne TeTEpOreHHON CMECH MTOPOIIKOB CEPBI U JKEJIE3a U UX Pa3/CICHUE.

1
2
3
4
5. BsaumoelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB KaJIUs C PACTBOPOM HUTpara cepebpa.
6. IMonyuenue ruapokcuna meau(ll) u ero B3anMoaeHCTBHE C CEPHOM KMCIOTOM.
7. B3aumozelicTBrE pacTBOPa COMBI C KUCIIOTOM.
8. TlpoBepka 3aKOHA COXPAHEHHs MACChl BEIECTB Ha MPUMEPE B3aUMOJIEHCTBHS MIENOUM U KUCIIOTHL.
9. IIpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HA IIPUMEPE B3auMOJIeHCTB S mEnoun 1 conu xenesa (I11).
10. Pasnoxkenune nepokcuia BOAOPO/A ¢ MOMOIIBIO oKcraa Maprania (IV).
11. 3ameuenue xene3oM Meu B MEIHOM KyIIOPOCE.
IIpakTyeckue padoTsl
1. 3HaKOMCTBO C Ja0OpaTOpHBIM 00opynoBaHueM. [IpaBmiia TeXHUKH 0€30MacHOCTH NMpH paboTe B kKabuHeTe XuMHUM. HekoTopwle BUabI
pabor.
2. AHanm3 Mo4BbI
Baskueiilue npeacraBuTe/ Il HeOprauudeckux Bemecrs. KomuyecTBeHHbIE OTHOLICHUS] B XUMMHU
CocraB Bo3ayxa. [IonsTre 00 00bEMHOM 101€ KOMITOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér 00béMa KOMIIOHEHTa
ra30BOi CMECH MO €ro 00bEeMHOM J0Je U HAa000POT.
Kucnopoa. O3on. Ilonydenue kucnopoga. Cobupanue 1 pacrio3HaBaHHE KHCIOpOAa. XMMUYECKHE CBOMCTBA KUCIIOPO/Ia: B3aUMOJIEHCTBUE C
MeTaJlJIaMH, HEMETaJIJIaMH U CJIOKHBIMU BelecTBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopojia B IpUpo/IE.
Oxkcuapl. O0pa3oBaHue Ha3BaHUI OKCHIOB MO Ux dopmyrnam. CoctaBieHue GopMysl OKCHAOB IO WX Ha3BaHUsAM. [IpeacTaBuTe M OKCHIOB:
BOJIa W YIJIEKUCIIBIN I'a3, HEralmeHast U3BECTh.
Bonopon B npupoae. @usnyeckne u XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJyYEHHE U IPUMEHEHHE.
Kucnotsl, ux coctas u knaccudukanus. Uuaukaropsl. Tabauna pactBopuMoctu. CosiHasi U cepHast KUCJIOThI, UX CBOMCTBA U
IIPUMEHEHUE.
Coun, ux coctaB u Ha3BaHUA. PacTBopuMocTh conelt B Boje. [IpeacraBurenu coseii: Xyiopua HaTpusi, kKapooHat HaTpus, hocdar KaabLus.
ITocrosinnas ABoraapo. Konuuectso Bemectsa. Moabs. MosnsipHas macca. KpaTHble eAMHMIIBI U3MEPEHNS KOJIMUYECTBA BEIIECTBA —



MUJUIMMOJIb U KHJIOMOJIb, MAJUIMMOJISIPHAS. M KMJIOMOJISIPHAsI MacChl BELIECTBA.
PacuéTel ¢ ncrnonb30BaHUEM MOHATUM «KOJIMYECTBO BEILIECTBAY, «MOJISIPHASL MacCay, «IIOCTOSIHHAsE ABOTagpo.
3akoH ABoraJipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IOTHOCTh OJIHOTO T'a3a Mo- IPYyroMy.
KpatHbie eAMHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BEMBbI ra3000pa3HbIX BEILECTB.
Pacuérsl ¢ ucmonp30BaHNEM MOHATHI «KOJMUYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIN 00bEM ra3oB, «IIOCTOSTHHAsE ABOTaIpoO».
Pacuérsl ¢ ncronp30BaHNEM OHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAaccay, «MOJISIPHBIN 00BEM ra3oBy, «4uciIo ABOTaIpo.
I'mapocdepa. KpyroBopot Boabl B ipupoe. PU3NUECKUE U XMMUYECKHE CBOWCTBA BOJIBI: B3aUMOJICHICTBHE C OKCHIaMHU.
OcHoBaHusl, ux coctaB. PacTBOpUMOCTh OCHOBaHMI B Boje. 3MeHeHMEe OKpacku WMHIMKATOPOB B IIesouHOW cpene. IIpencraBurenu
HIEJI0YEH: TUIPOKCUIbI HATPUS, KAJIUSI U KaJIbIIUS.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PacTtBopenume. I'mapatel. MaccoBas fonsi pacTBOPEHHOTO BeliecTBa. Pacyérsl,
CBSI3aHHBIE C HCIOJIb30BaHUEM MOHATHUS «MACcCOBasi 10JIs1 PACTBOPEHHOIO BEILIECTBAY.
JdeMoHCcTpannn
* OmnpeneneHue coaepkaHusi KUCIOPOJa B BO3IyXeE.
* [lonyuyeHue KuCiIOpOJa pa3iI0KEHUEM IIEPMaHraHaTa Kajlus U epoKcuaa
BOZIOPOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/yXa 1 BOJBI.
* PacnosnaBanue kucnopona.
* TopeHue maruus, kenesa, yris, cepbl 1 ocdopa B KUCIOpOIE.
¢  Komnexius oKCUI0B.
* [lomyuenue, cobrpanue 1 pacrio3HaBaHHE BOJOPOJIA.
* ['opeHue Bogopoaa.
* BsaumopeiictBue Bogopoaa ¢ okcuaom meau(ll).
e  Kosnekuus MUHEpaIbHBIX KACIOT.
* IlpaBuio pa30aBneHus CEpoil KUCIOTHI.
*  Kosnekuus comnen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexoTopbie MeTANIIBI, HEMETAJUIBI M COETMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

*  Mogenb MoJsIpHOTO 00BEMA Ta3000pa3HBIX BEIICCTB.



JlaGopaTopHble ONBITHI
12.  TlomyrHeHHe U3BECTKOBOM BOJbI IIPH MPOIYCKAHUH YIIIEKUCIIONO Tasa.
13. Tlonydenue BogOpOaa B3aMMOJAENCTBHEM IIMHKA M COISHON KHUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. N3meHenue OKpacKu UHAMKATOPOB B LIEIOYHOM CPEJIE.
16. OsnakomiieHue ¢ mpenaparamu JOMAIIHEW WM IIKOJILHOW aNTeYKH — pPacTBOPAMH IEPOKCHIA BOIOPOJA, CIIMPTOBOW HACTOWKH MOAa U
HalIaThIPHOTO CIUPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOUpanue U pacro3HaBaHKE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUe U PACIO3HABAHUE BOJOPOJIA.
5. TIpurortosneHue pacTBOPOB COJIEH C X 3aJaHHON MAacCOBOM J0JIEM.

OcHoBHbBIE KJIacChl HeOPraHnyeckux coequHenunii O6o0IeHne cBeeHN 00 OKcHaax, uX KiaccupuKalnu, Ha3BaHUSAX U

cBoiicTBax. CriocoObI MOMy4eHUsI OKCH/IOB.

OcHoBaHus, ux Kiaccuukanus, Ha3BaHUs U CBOMcTBa. B3aumozelicTBue ¢ KMCIOTaMH, KUCIOTHBIMH OKCHIaMHU U coiisiMH. PaznoxeHnue
HEPAaCTBOPUMBIX OCHOBAaHUN. CIIOCOOBI MOJTy4E€HUsI OCHOBAaHUH.

Kucnotel, ux knaccudukanus u Ha3zBaHud. OOImMEe XUMHYECKHE CBOMCTBAa KHCJIOT. B3aumopeicTBHe KHUCIOT C MeTaUlaMu.
DNEKTPOXUMHUUECKUH Psiji HAllpsDKEHUH MeTaisioB. BzaumoielicTBuE KUCIOT C OKCHaMHU METAJUIOB.
BzaunmopeicTBre KHCIOT ¢ OCHOBAHUSIMHA — PEAKIU HEUTpan3anuu. B3auMoiericTBue KUCIOT C COJISIMU. [Tonyuenune
OECKHUCIOPOAHBIX
U KHCIIOPOJACOAEPKAIIUX KUCIIOT.

Coun, ux kiaccudukanus 1 cBoiicTBa. BzaumoseiicTsue coneit ¢ meranaamMu, 0coOOEHHOCTH 3THX peakiuil. B3aumoneiictue coseii ¢
COJIAIMH.

I'eneTnyeckue psapl METaJlIa U HeMeTalla. [ eHeThnueckas cBA3b MEKy KJlacCaMU HEOPTaHUYECKUX BEILECTB.
JlaGopaTopHble ONBITHI
17. BzaumoneiicTBue okcuia Kaablys ¢ BOJIOM.
18. TTomyTHEHME N3BECTKOBOM BOJIBI.
19. Peaknus Heiitpanuzanumu.

20. IMonyuenue rugpokcuaa Meau (11) u ero B3auMoeHCTBUE ¢ KUCIOTOM.



21. Paznoxenne ruapokcuna meau (1) npu narpesanum.
22. B3aumojelcTBHE KUCIOT C METAIJIAMHU.

23. B3aumojelcTBHE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIUEHN COJIEH.

25. B3aumoneiictaue cynbgara meau(Il) ¢ xenesom.

26. B3anmoieiicTBIe coeli ¢ COSIMH.

27. Tenernyeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IpakTu4eckue paGoThl

6. Pemenue >KCnepUMEHTATBHBIX 3a/1a4.

Ilepunonnuecknii 3axon u Ilepuoanyeckas cHCTeMa XUMHYECKHUX 3JICMEHTOB
. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallIbl, TaJoreHbl, MHEpTHbIE (OJIArOpoaHbIE)

ra3sl. AMdoTepHOCTh. AM(pOTEPHBIE OKCUABI U THAPOKCUABI. KoMIUIeKCHBIE COMH.

Otkpeitue JI. M. Menneneesbim Ilepuonnueckoro 3akoHa u cozaanue uM [leproguueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (popma CyIIEeCTBOBAHHS XHMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUHM aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTU
ctpoenust atroMoB. OnbiThl Pesepdopra. [lnanerapruast Mojens CTpoeHus aToma.

CocTtaB aTOMHBIX S7ep: NPOTOHBI, HEUTPOHbI. OTHOCHUTENbHAs aTOMHas Macca. B3auMOCBS3b NOHATUN «IIPOTOH», «HEUTPOHY,
«OTHOCUTENbHAsI aTOMHAsi Maccay.

Muxkpomup. OnexTpoHbl. CTpO€HHE JJIEKTPOHHBIX YPOBHEH aTOMOB XHMMHYECKHUX 3y1eMeHTOB NeNe 1-20. Ilonstme o 3aBeplIeHHOM
JJIEKTPOHHOM YpPOBHE.

N3otonbl. Pusuueckuil cmpica cuMBOIMKH Ilepuonnueckoit cucremsl. CoBpemeHHas (opmynupoBka Ileproguueckoro 3akoHa.
W3meHeHust CBOMCTB AJIEMEHTOB B NEPUOAX U IpyMnax, Kak GyHKIHs CTPOCHUS DJIEKTPOHHBIX 000J0YEK aTOMOB.

XapakTepruCcTHKa 3JIEMEHTAa-MeTalla ¥ 3JIEMEHTAa-HEMeTalJIa 110 MX IMOJIOKEHUI0 B [lepnonnueckoi cucreMe XUMHUYECKUX 3ieMeHToB /1. .
Menpeneesa.
JdemoHcTpauuu

* Pa3znuunbie hopMbl TaOIHIl IEPUOTUIECKOIN CUCTEMBI.

* MogenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. . Menzeneesa.



* MOI[CHI/I ATOMOB XUMHWYCCKUX IJICMCHTOB.
* Moenu aTOMOB 3JIEMEHTOB 1—3-T0 1eproI0B
JlaGopaTopHbie ONBITHI.
28. Tlonyuenue aM(pOTEPHOrO MUAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

XumMuuyeckasi cB3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE peaKknuu

Wonnas xumudeckas cBs3b. MloHbI, 00pa3oBaHHBIE aTOMaMH METAIOB M HeMETaJI0B. CXeMbl 00pa30BaHMsI HOHHOM CBSI3U Il OMHAPHBIX
coeauHeHui. MlOHHBIE KPUCTATUIMYECKHUE PEIIETKN U (PU3UYECKUE CBOMCTBA BEIIECTB C ATUM TUIIOM peméTok. [loHsTre 0 GopMylIbHOM enuHuIe

BELICCTBA.
KoBasieHTHass XMMHUYECKasi CBsI3b. DJIEKTPOHHBIE W CTPYKTypHBIE (popmyinbl. KoBanenTHas HemossipHas cBsi3b. CxeMbl 00pa3oBaHHA
KOBQJICHTHOHM CBSI3U Uil OMHAPHBIX COCTUHEHUH. MOJIEKYIISIpHBIE M aTOMHBIE KPUCTAJUTMYECKHE PEIIETKH, ¥ CBOMCTBA BEIIECTB C STHM THUIIOM

pELIETOK.
DNEKTPOOTPULIATENBHOCTD. P anekTpooTpuniatenbHocTH. KoBaneHTHas mosispHas Xxumuueckas cBs3b. Jumonb. CxeMbl oOpa3oBaHHs
KOBaJCHTHOM MOJSPHON CBSI3U Ml OMHAPHBIX COeAMHEHUN. MOJeKynsIpHble M aTOMHbIE KPUCTAJUTMUECKHUE PEIIETKH, CBOMCTBA BEIIECTB C ATHUM

TUIIOM PEILETOK.
Merannuueckass XMMHUYECKasl CBsI3b U MeTaJUIMUecKas KpHucTauinyeckas pemérka. CBoiCcTBa BEIIECTB € 3TUM TUIIOM pemEToK. Enunas

IIPUPOJA XUMUYECKUX CBI3EH.
Crenenp okucnenus. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTH. [IpaBuiia pacuéra creneHeil okucieHus no GpopMysnaM XUMHUYECKHX

COEIMHEHMI.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OmpeneneHne CTeneHed OKHUCICHMs s 3JIEMEHTOB, OOpa3ymoIIMX BEIIeCTBa pPa3HbIX
KjgaccoB. Peakuuu HMOHHOrO oOMEHa M OKUCIHUTEIBbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHHne. CocTaBleHUE YpaBHEHHH OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIUil METOJOM AJIEKTPOHHOTO OanaHca.

JdemMoHcTpanuu

* Buzeo ¢pparmenTsl 1 ciaiipl «MloHHAs XUMHUYECKas CBSA3b ».

e Kostekius BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.

* Moaenu MOHHBIX KPUCTAINIMYECKHUX PEIIETOK.

* BuneodparmenTs! u cnaiifpl «KoBaeHTHaAIXUMHYECKas CBA3bY.

*  Komrekius BCIIECTB MOJICKYJIAPHOTO 1 aTOMHOI'O CTPOCHMUA.



Mopenu MOJEKYJISIPHBIX U ATOMHBIX KPUCTANTUYECKUX PEIIETOK.
BuneodparmenTs! u cnaiapl «MeTamudeckas XMMU9ecKas CBSI3bY.
Komnekuus «MeTtaiibl ¥ CriiaBby.

B3aumMoeiicTBre IUHKA ¢ CEPOM, COISTHON KUCIOTOM, Xmopuaom mMeau (I1).
['openne maruus.

B3aumoaeiicTBre XJIOpHOM U CEPOBOAOPOTHOM BOJIBI.

JlabopaTropHbie ONBITHI

29. WU3rorosienue MOAENH, WUIKOCTPUPYIOIIEH CBOWCTBA METAJUIMYECKOM CBA3H



Conep:kaHnue nporpaMmmsl
Xumusa 9 kiaace
(70 yacoB, 2 yaca B HeleJII0)
IloBTOpEeHue u 00001IeHNe CBeIeHUI 0 Kypcy 8 kiiacca

bunapusie coequaenus. OKcuapl coieodpasyoonme 1 Heconeodpasyromnye. [ uapokcuabl: OCHOBaHHs, aMpOTepHbIe, KUCIOThI. Cpennue,
KHCJIbI€, OCHOBHBIE COJIU.

O06o0mieHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMIHUECKUX Peaklyii IO pa3IMYHbIM OCHOBAHUSAM: COCTaBY U YUCILY
pearupyromux u 00pa3yromxcs BEIECTB, TEIIOBOMY 2 (eKTy, HallPaBICHHUIO, U3MEHEHUIO CTETICHEH OKHCIEHUS 2JIEMEHTOB, 00Pa3yIIIUX
pearupyrolue BemecTsa, ¢pase, UCIOIb30BaHUIO KaTanu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUECKOH peakuuu. PakTOpsl, BIUSIIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUi: TPUPO/Ia pearupyroliX BEeIeCTB,
UX KOHLIEHTpALUs, TeMIepaTypa, oAb CONPUKOCHOBEHUS, HATMUKE KaTtaiau3aTopa. Katanus.

JlemoHcTpanun
* (O3HaKOMIJICHHUE C KOJUICKIIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMIJICHHE C KOJJICKIIUSIMHU OKCHJIOB, KUCIOT U COJICH.
* 3aBHCHMOCTh CKOPOCTH XMMHUUYECKOM peakliuu OT MPUPO/IbI pEarupyroIInuX BEIIEeCTB.
* 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMN OT KOHIIEHTPAIMH PEarupyrONIUX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUUYECKOH peaklyu OT IIouaiu
COMPUKOCHOBEHHUSI PEarupyroluX BEeIIECTB («KUTISIIUN CII0i).
* 3aBHCHMOCTH CKOPOCTH XUMHUECKOW PEAKIIMU OT TEMIIEPATYPhl pearupyronIiX BEIIECTB.
JlabopaTopHbIe ONBITHI
B3aumoneiicTBue aMmmmaka u XJ0pOBOAOPOIA.
Peakuus Helitpanuzanuu.
Habmonenue Tennooro addexra peakuy HelUTpanu3aiu.
BsaumoserictBue cepHoii Kuciotsl ¢ okcuaoM meau (11).

PaznoxeHre mepoKcu1a BOAOPOIa € IIOMOIIBIO KaTaaa3sl KapTodess

o0k w0

3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPObl PEarupyroniiX BEUIECTB Ha PUMeEpe B3aUMOACHCTBUS paCTBOPOB THOCY Ib(aTa
HATpUS U XJIOpUaa 6apusi, THOCYIb(aTa HATPUS U COJSTHON KUCIIOTBHI.

7. 3aBUCHMOCTbL CKOPOCTH XUMHUYECKOMN PEAKIMU OT IPUPOILI METAILIOB IIPH UX B3AUMOIEHCTBUM C COJISHON KHUCIOTOM.



8. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPOIbI KUCIIOT IIPU B3aMMOJIEHCTBUH UX C HKEIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPALHH.

11. 3aBucHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT IUIOIIA/IM CONPUKOCHOBEHHS PEArMPYIONIHMX BEIECTB.

12.  3aBuCcHMMOCTBH CKOPOCTH XMMHMYECKON PEAKIMU OT KAaTalM3aTopa.
XHUMHYecKHEe PeaKI[ii B PAaCTBOPAX YIEKTPOJIUTOB

[TonsiTrie 00 ANMEKTPOTUTHUECKON AUCCOIMALNU. DIEKTPOIUTHI U HEITEKTPOIUTHI. MeXaHH3M JIHUCCOLMALIUN 3IIEKTPOIUTOB C Pa3IUnYHBIM
xapakTepoM cBsi3u. CTeNeHb IEKTPOIUTUYECKON qucconnanuu. CUIbHbBIE U ca0ble SJIeKTPOIHUTHI.
OCHOBHBIE TTOJIOKEHUS TCOpHUUn BJIGKTpOHHTHLIGCKOﬁ Jucconualnuu. KJIaCCI/I(i)I/IKaIII/DI MOHOB M MX CBOMCTBA. KI/ICJIOTI)I, OCHOBaHHA U COJIN
KaK 3JICKTPOJIMTEI. Hx KJIaCCI/I(bI/IKaIII/IFI n gucconuanys.
O6HII/I€ XUMHYECKHE CBOMCTBA KHMCIIOT: M3MEHECHHE OKpaCKu HHIWKATOPOB, BSaHMOHefICTBHG C MCTalllaMH, OKCHUJAMU U THUAPOKCHUIAMU
METAJIJIOB U COJIIMU. MOJIeKyIsipHbIE U MOHHBIE (ITOJIHBIE U COKPALIEHHBIE) YPABHEHUSI peaKLni.
XHUMHUYECKUH CMBICI COKpPAIIEHHBIX YPABHEHUI. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEX1y SJIEKTPOJIMTAMU 10 KOHIA. PsJ1 aKTHBHOCTH METAJIJIOB.
OO0ue XMMUYECKHEe CBOICTBA 1Iesioueii: B3auMOoIeliCTBHE ¢ KUCIIOTaMH, OKCHJaMH HEMEeTaJlIoB, coyisiMu. O01ue XUMUYecKrue CBOicTBa
HEPACTBOPUMBIX OCHOBAHMM: B3aUMOJEHCTBUE C KMCIOTAMH, PA3JI0KEHUE IIPU HarPEBAHUU.
OO0ue XMMUYECKHE CBOMCTBAa CpeHUX COJIeH: B3aMMOJEHCTBHE C KUCIOTaMH, IEI0YaMH, COJSIMM M MeTajulamH. BzaumopeiictBue
KHCIIBIX COJIEH CO IIeI0YamMH.
Iuaponus, kak OOMEHHOE B3aWMOJICHCTBHE COJIEH ¢ BOAOW. ['MIpONM3 CONM CHIIBHOTO OCHOBAHUS M ciaboi KuciaoTel. ['maponus comm
caboro ocHoBaHMs U cuiIbHOM KucaoThl. lkana pH.
CaolicTBa KHUCJIOT, OCHOBaHMI, OKCUIOB U COJIEH B CBETE TEOPUH AIIEKTPOIUTUUECKON TUCCOLMAIMU U OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaKuuii.
JdemoncTpanuu.
* lcnpiTaHue BemecTB U UX PaCTBOPOB HA AJIEKTPONPOBOIHOCTb.
*  3aBUCHMOCTH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIEHTPALUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPHUYECKOM TTOJIE.

* OmpezeneHue XxapakTepa Cpejibl B pacTBOpax CoJe.



JlaGopaTopHbie ONbITHI.

13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.

14. Nsmenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluy pacTBOpPA MENOUH PA3IHYHBIME KHCIOTAMHU.

16. Tlonyuenme ruppoxcuna meau (11).1 ero B3auMoaelcTBUE C PA3IMYHBIMKE KUCIOTAMH.
17. BzaumopeiicTBue cuabHBIX KUCI0T ¢ okcugom meau (11).

18-20. B3aumoieiicTBHE KMCIIOT C METAILIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyqHs KPEMHUEBOM KMCIIOTHL.

23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYJIb(aT-uOHbI

24. VI3MeHeHne OKPaCcKK MHIUMKATOPOB B IEIOYHOM Cpee.

25. B3auMoieliCTBHE IIEN0UeH ¢ YIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUSL.

27. Tonyuenune ruapoxcuaa Meau (1) u ero pasnoxenue.

28. BzanmoielicTBue KapOOHATOB ¢ KUCIIOTAMM.

29. Tlonyuenue ruapoxcua xenesa(lll).

30. BzaumoseiicTue xenesa ¢ pactBopoM cyibdara meau (11)

IpakTHyeckue paGoTsl

1. CaoiicTBa KUCIIOT, OCHOBAHM, OKCHJIOB U COJIEH B CBETE TEOPUH DJIEKTPOJIUTUYECKOM JUCCOLMAIINM M OKMCIUTENBHO -
BOCCTaHOBHTEJBHBIX PEAKIIUit

HemeTanabl 1 UX cOeTMHEHUS
CrpoeHue aToMOB HEMETAILIOB U UX mnonoxkeHue B [lepuoanueckoit cucreme. Psjg snexrpoorpunarenbHocTd. Kpucramimueckue pemeéTku
HEMETAJJIOB — MPOCTHIX BEIIECTB. AJUTOTponus U e€ npuunHbl. Ousndeckre cBolicTBa HeMeTawoB. O0Ie XUMHUECKHE CBOHCTBA HEMETAIIIOB:
OKHCIIMTEIHLHBIC U BOCCTAHOBUTEIIHLHEIC.
["anorensl, cTpoeHMe MX aTOMOB M MOJEKYJI. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA TaJIOT€HOB. 3AKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
TaJIOT€HOB B 3aBHCHMOCTH OT MX ToJiokeHHUs1 B Ilepuomnyeckoit cucteme. HaxoxkaeHne rajoreHOB B MPUPOJAE U UX TMOJTydeHHE. 3HAUYCHHUE H
MIPUMEHEHHUE TaJIOT€HOB.



["aoreHoBOJOPOJBI M COOTBETCTBYIOIIME MM KHUCIOTBI: IIJIABUKOBas, COJIAHAas, OpOMOBOAOPOAHAs, HOJOBOAOPOAHAs. [aloreHujsbl.
KavecTBeHHbIE peakuK Ha rajoreHuA-uoHsl. [IpuMeHenne coeAMHEHU raToreHoB U UX OMOJIOTHYEecKas poJlb.

Oo6mas xapakrepuctrka 1eMeHToB VIA-rpynnsl. Cepa B mpupojie U e€ nonydeHue. AIoTponHble MOAU(pUKALIUN CEPbl U UX CBOMCTBA.
XUMHUYECKUE CBOKMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOIOpOI: CTPOCHHE MOJIEKYINIbI, (PU3UYECKHE W XHUMHYECKHE CBOWCTBA, IMONydeHHEe M 3HadeHue. CepoBOIOpOJHAs KHUCIOTA.
Cynbhuasl u ux 3Hadenue. JIIoMUHODOPHI.

Oxcup cepsl (1V), cepaucras kucnora, cynbhuTsl. KauecTBeHHas peakuus Ha CyIb(QHUT-UOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauecTBenHas peakiius Ha Cylb(ar-noH.

CepHass KHcIOTa - CHIbHBIH 3iekTposuT. CBoiicTBa pa30aBIEHHOM CEPHOM KUCIOTHI, KaK TUIMYHOM KHUCIOTBI: B3aMMOJEHCTBHE C
MeTaJllaMl, OCHOBHBIMH M aM(OTEpPHBIMH OKCHJIAMH, OCHOBaHMSIMU U aM(OTEpHBIMH THAPOKCHIAMHM, colsiMU. KadecTBeHHas peakuus Ha
cynb(haT-uoH.

OOmast xapakrepuctuka 3aeMeHTOB VA-rpymnmnbl. A30T, CTpOGHHE aToMa M MoJjeKyidbl. Pu3ndyeckue M XUMHUYECKUE CBOMCTBA U
IpUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OMOJIOTHYECKAs POTb.

AMMHaK, CTpOEHHE MOJIEKYJIbl M (U3NYECKHE CBOWCTBA. AMMMAyHas BOJA, HAIIATBIPHBIN CIHMPT, THApPAT amMMHuaka. JloHOpHO -
aKIENTOPHBIA MeXaHW3M O0pa3oBaHMs KAaTHOHAa aMMOHMs. BoccraHOBHTENbHBIE CBoWcTBa amMuaka. Cojal aMMOHHUSI M WX IpHMEHEHHE.
KauecTBenHast peakiyst Ha KATHOH aMMOHUSI.

Oxcuzpl a30Ta: HecoJeoOpasyrolue U KUCIOTHbIE. A30THCTasi KHCIOTa M HUTPUTHL. A30THas KUCIIOTa, €€ MOJydyeHHe M CBOICTBa.
Hurparsl.

®docdop, ctpoerue aroma u amtorponus. Pocouasl. Pochun. Oxenn pocdopa(V) u oprodocdopnas kuciora. Pocdatsl. PochopHbie
ynoOpenus. THCeKTUIIBI.

OO0mrast xapakTepucTHKa 31eMeHTOB [V A-Tpymnmbl: 0cOOEHHOCTH CTPOCHHUSI aTOMOB, IMMPOCTHIX BEMIECTB U COSAWHEHHUH B 3aBUCHMOCTH OT
MoJIOXKEeHUs dneMeHToB B [lepuoamdeckoit cucreme. Yriepoa. AutoTporHbie MOAUUKAIMK: anMa3, rpaduT. AMop(HBINA yriIepoa u ero copTa:
caka, aKTUBUPOBAHHBIN Yrojb. AncopOius. XuMuueckrue cBoicTBa yriaepoaa. Kokcoxummuueckoe nmpou3BoACTBO U ero npoaykius. Kapouas.

Oxkcua yraepona(ll): crpoenne Monexyibl, moiaydenue u ero cpoiictBa. Oxcun yriepoaa(lV): cTtpoeHne MOJEKynbl, TOJYYSHHE U €T0
cBo¥icTBa. YrosbHas KucioTa. Comu yroibHOM KUCIOTHI: KapOOHAThI ¥ THAPOKapOOHaThl. TexHUuecKas v MuIleBas coja.

Heopranuueckue n opraHuyeckie BEIIECTBa. YTJIEBOAOPOIbl. XMMUYECKOE CTPOCHHE OPraHMYECKHX BELIECTB, KaK MOPSAIOK COeIUHEHHS
aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

MertaH, 3TaH, Kak HpeJeibHble YIIeBOAOPOAbl. DTHIIEH W aleTHJICH, KaK HempeieibHble (HEHACBIIICHHBIE) YIIeBOAOpoAbl. I'opeHue
yri1eBoAopoaoB. KauecTBeHHbIE peakliMK Ha HENPEAeIbHbIE COSIUHEHMSL.



OTUJIOBBIN CIIUPT, €ro MOJIy4YeHHue, MpUMEHeHHe U ¢pusnonoruyeckoe aeiicraue. Tpéxaromuslii cnupt raunepuH. KauectBenHas peakuus
HA MHOT'OATOMHBIE CIIUPTHL. YKCYCHas - IPEICTaBUTEIb Kilacca KapOOHOBBIX KHCIIOT.
Kpemnnii, ctpoeHue ero atoma u cBoiicta. Kpemuuii B npupoae. Cununuasl u cunad. Oxkcua kpemuusi(1Y). KpemaneBas kucinora u eé€
COJIN.
[Tpon3BoACTBO CTEKIIA M IeMeHTa. [IpoyKIMs CHIIMKaTHOW MPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hewmeranner B npupone. ®@pakiuonHasi MeperoHka >KUAKOTO BO3AyXa KaK CIIOCOO MOMydeHHUs KUCIIOopona, a3ora, aproHa. [lomyuenue
docdopa, kpeMHus, X0pa, oaa. DIEKTPOIU3 PACTBOPOB.
[Tommyuenue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIIOTUYECKAsl CXeMa, METO]] KUTISIETO CIO0sl, IPUHIUIIBI TEMI000MeHa, MPOTUBOTOKA U
uupkyssiuu. OneyM. [Ipou3BoAaCcTBO aMMHuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHcTpannmn
e Kolekuus HeMETauIoB.
e Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W NPUHLHUIIBI €70 PAOOTHI.
e [opeHue HEMETAJIOB - MPOCTHIX BEIIECTB: cephl, (hocdopa, TPEeBECHOTO yIIIsl.
e (OOpa31pl raJIoreHOB - MPOCTHIX BEIIECTB.
e B3auMmozelCTBHE raJOreHOB ¢ METaJNIAMH.
e BriTecHeHue xi0pa OpOMOM HITH 0]1a U3 paCTBOPOB UX COJei
e Korekuus NIpupOgHBIX COETUHEHUH XJI0pa.
e BsanmopeiicTBre cepbl ¢ METAIIAMMU.
e ['opeHue cepbl B KUCIOPOIE
o Komnekmus cynbGUAHBIX PY/I.
e KauecTBeHHas peakius Ha Cyab()ua-nOH
e (OOeciBeuyrBaHNe OKPAIICHHBIX TKAaHEH U IIBETOB CEPHUCTHIM Ta30M.
e B3anmonaeincTsre KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEJIBIO.
e OOyrinBaHNe OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.
e Buneodpparments! u cnaiianl «lItuubu 6azapbi».



[Tony4enue, cobupanue u pacro3HaBaHUE aMMHAKA.

Pasnoxxenne 6uxpoMara aMMOHHUSI.

B3auMozeiicTBuE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJBIO.

I'openne udepHoro mopoxa

Pa3znoxeHne HUTpaTa Kajnus U TOPEHUE APEBECHOIO YrojibKa B HEM

OO6pa3sibl TpUpOAHBIX coenuHenuit Gocdopa.

['openue docdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Tomryuenue 6enoro ochopa u UCTIBITAHUE €TO CBOHCTB

Komnekuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoiar»

[Toptper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAaHHBIM YITIEM PACTBOPEHHBIX BELLIECTB WJIU T'a30B.
VY eTpoicTBO MPOTUBOTA3A.

Mopenu MoeKyJl MeTaHa, 3TaHa, 3TUJICHA U alleTUJICHA.

BzaumopeiicTBue sTuieHa ¢ OpoMHON BOIOM M pacCTBOPOM MepMaHraHaTa Kajusl.
OO61re XMMHYECKHE CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOU KHCIIOTBHI.
KauecTBeHHas peakuus Ha MHOTOATOMHBIE CITUPTHI.

Komnexkuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Komneknus crekna, KepaMHUKH, [IEMEHTA U U3JEIUN U3 HUX.

Komnexknus npoaykiuy CUIIMKaTHOW MPOMBIIIIIIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipon3BoICTBO CTEKIIA U [IEMEHTaY.

Konnexuus «lIpupoaHsie coeAMHEHUST HEMETAIOBY.

Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA JKUKOTO BO3AyXa»
Buneodparments! u cnaiinsl «llonydenne Bogoposa, KUCIOPOAa U TaJOT€HOB 3JIEKTPOIUTUYECKUM CIIOCOO0M.
Mogenu anmnapaTtoB AJis IPOU3BOJICTBA CEPHOM KUCIOTHI.

Mopenp KUISIIEro ClIosl.

Mopneinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u cnaiiast «IIpon3BoICTBO CEPHOM KUCIOTHDY.
BuneodparmenTs u cnaisl «IIpor3BoaCTBO aMMHIaKay.

Komneknusa «CoIpb€ 7151 MOTYYEHUSI CEPHOM KUCIOTHD.



JlaGopaTopHble ONBITHI

31. Pacnio3naBanue rajgoreHu1-MOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KauecTBenHas peakiys Ha KATHOH aMMOHHSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIHTA.
35. KavectBennsle peakiuu Ha Gocdar-1oH.

36. [TonydyeHue U CBOWCTBA YIOJIBLHOM KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IMponyckanue yrieKuCIoro ra3a 4€pe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckne padoThl

2. 3ydenne CBOUCTB CONISTHON KUCIIOTHL.

3. 3yuenue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHaKa ¥ U3y4E€HUE €T0 CBOWCTB.

5. TMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOMCTB.
MeTasbl M X COeIMHECHHS

[Tonoxenue meramioB B llepuoamyeckon cucreme xumuueckux sneMeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Merauinueckass CBS3b M METAUIMYECKAs] KpUCTAUIMUECKas pemeTka. PU3NYECKHE CBOMCTBA METAJUIOB: JJIEKTPO- U TENJIONPOBOIHOCTS,
OTpakaromas CrioCOOHOCTh, MIACTUYHOCTh. CItaBbl YEPHBIE U IIBETHHIE.

Mertauibl KaKk BOCCTAaHOBUTENU. DJIEKTPOXUMHUYECKUN P HANpsOKEHUH. B3auMoelcTBue METAUIOB ¢ HEMETaulaMHu, OKCHAaMH, KHCJIOTaMH,
COJIAMH. AJIFOMUHOTEPMUS.

CtpoeHne aToOMOB W TMPOCTBHIX BEMICCTB IETOYHBIX METAJIOB. 3aBUCUMOCTh (M3MYECKUX W XMUMHYECKUX CBOWCTB IIEJIOYHBIX METALUIOB OT
3apsiioB Anep uX aroMoB. OKCHUJIBI U TUAPOKCUIBI HIEJIOYHBIX METAUIOB, UX MOJy4YE€HUE, CBOMCTBA, IPUMEHEHHE. BakHellne cony 1mea0uHbIX
METAJJIOB, UX 3HAYEHUE B )KUBOM U HEKUBOW MPUPOJIE U B )KU3HU YEIIOBEKA.

CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENBHBIX METAIJIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHO3EMETHHBIX
METAJVIOB OT 3apsiioB siiep UX aToMoB. OKCUABI M TUIPOKCUABI IIETIOYHO3EMEIbHBIX METAIOB, MX MOJYYeHHE, CBOWCTBA U MPUMEHEHHE.



Baxueiimue conu ménouHo - 3eMeIbHBIX METANIOB, MX 3HaYCHHE B MIPUPOJIE U KU3HU ueroBeka. KapOoHaThl U ruipokapOOHAThI KAJIbLIUS.
KéctkocTh BOnbBI: BpeMeHHas U nocTosHHasg. CrocoObl yCTpaHEeHUs BpeMeHHOU kE€cTKocTH. CrocoObl ycTpaHeHHs] TMOCTOSIHHON KECTKOCTH.
Honutsl. CoenuHeHUs alOMUHUSA B Mpupojae. XUMHUECKHE CBoilcTBa amoMuHUsA. OCOOEHHOCTHM OKCHIAa U TUIPOKCHIA aTIOMUHHUSA Kak

amM(OTEpHBIX coenHeHN. Baxkneiimue conu anoMuHus (XJI0pu, cyibdar).

Ocobennoctu cTpoeHus aroma sxeinesa. JKene3o B mpupoje. Baxueimue pynsl sxene3a. Oxcuabl u ruapokcuabl sxeneza(ll) u sxenesa(lll). Conn
xenesza(ll) u xxenesa(lll). OOHapy)eHHEe HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHHUE COSTMHCHUN Kele3a.

Koppo3zus xumuueckas 1 3JIeKTpoXUMUYecKasi. 3aluTa METAJIJIOB OT KOppo3uu. MeTaiisl B ipupojie: B CBOOOJIHOM BUJE U B BUJI€ COEUHEHUI.

[Tonsitue o metamutypruu. YépHas u uBeTHas Metautyprus. [lupoMerannyprus, rupoMeTauTyprus, 3eKTpoMeTatyprus. JJoMeHHbIi nporiecc.

[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.
JlemoHCTpanumn

BzaumopeiicTBue HaTpus, TUTHS U KaJbLHs C BOJOM.

['openue HaTpus, MarHus M Keje3a B KUCIOPOJIE.

Bcenplka TepMUTHOM CMeECH.

BzaumopeiicTBre cMecH MOPOLIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BiamMmoeiicTBue almfOMUHNS ¢ KHCIOTaMU, IMICI0YaMHi U BOJIOM.

BzaumopeiicTBue xkene3a U MEAH C XJIOPOM.

B3aumoneiicTBrue Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOW U a30THOM KUCTOTON (pa30aBiIeHHON U KOHIICHTPUPOBAHHOM ).
Okpacka TIaMeHH COSTMHEHUSIMU IIETOYHBIX METAIIJIOB.

Okpacka MIaMeH! COEMHEHUSMHU 1IETOYHO3EMENIbHBIX METAIIJIOB.

I'amenue n3BeCcTH BOJIOM.

[Tonyuenue KECTKOW BOABI B3aUMOJICCTBUEM YIJIEKUCIIOr0 ra3a ¢ U3BECTKOBOW BOJIOM.
YcTpaHeHrne BpeMEeHHOM JKECTKOCTH KUMSTYEHUEM U T00aBKOU COJIBI.

YcTpaHeHne NOCTOSHHON YKECTKOCTH 100aBKOM COJIBI.

VOHUTHI ¥ IPUHITAI UX IEHCTBUS (BUACODPArMEHT).

Konnekuus npupoHbIX COeAMHEHUN aTIOMUHUSA.

BuneodparmenTs! u cnaiipl «OKCUI aTIOMUHUS U €70 MOAU(PUKAITAN.

[Tomryuenue ampoTepHOTo THAPOKCUAA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

Kommexims « XUMUYECKUE UCTOUHUKA TOKA).



* Pe3ynabTaThl AMUTENBHOIO 3KCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UU CTAJIbHBIX U3/EJINN B 3aBUCUMOCTH OT YCJIIOBUN IIPOLIECCOB.
* Boccranosinenue meau u3 okcuaa meau(ll) somopomom.
* Bugeodparmentsl u cnaiiipl «I [pou3BOACTBO UyTryHa U CTAIHY.
* Bugeodparmentsl u crnaiiapl «3aenus U3 yyryHa u CTamm.
* Bugaeodparmentsl u cnaiiipl «I Ipou3BoACTBO aTFOMUHUS.
JlabopaTopHbIe ONBITHI
39.B3anmoeiicTBre xene3a ¢ pactBopom cyibdara meau(ll).
40.TTony4enne n3BECTKOBOM BOMIBI M OIBITHI C HEM.
41.Tlonyuenne ruapokcuaos xeaeza(ll) u (11).
42.KaueCTBEHHBIE pEaKIMU HA KATHOHBI JKeJIe3a
IIpakTyeckue padoTnl
6. TlomyueHune KECTKOM BOIBI M CIIOCOOBI €€ YCTPAHEHHU.

7. PeleHue SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTasuiby.
XuMus M OKpy:KamoLas cpeaa

Crpoenue 3eMiu: apo, MaHTHs, 3eMHast KOpa, UX XUMHYECKu# cocTas. JIutochepa u e€ xumndeckuit coctaB. Munepaisl. Pyl
Ocanounsle nopoasl. [lone3Hsie uckonaemble. XUMUYECKUN COCTaB rHUIpocepbl. XUMUUECKUH COCTaB aTMOC(EPHI.
HcTOYHMKY XMMUYECKOTO 3arps3HEHHsI OKpYKaromiei cpespl. [ 1odanpHbIe SK0IoTnYeckre Mpo0IeMbl YeI0BeYeCTBA: MApHUKOBBIN 2P deKT,
KHCJIOTHBIE JTOKIH, 030HOBBIE JBIPBI. MEXTyHapOAHOE COTPYTHIHYECTBO B OOJIACTH OXPAHBI OKPY)KAIOIIEH CPe/bl OT XUMUIECKOTO 3arps3HEHHS.
«3enénas XuMus».
JleMoHCTpPaLun

* Bugaeodparments! u cnaiiipl «CtpoeHne 3eMin U €€ XMMUYECKHIA COCTaB.

* Kouexust MUHEpaaoB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl MeTamiony.

*  BuzneodparmenTs u cnaitpl «I'moOanbHbIe SKOIOTHYECKHE MPOOIEMbl YETOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. 3yuenue rpaHuTa.



O06001meHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY roCy1apCcTBEHHOMY 3K3aMeHY
Crpoenue aTomMa B COOTBETCTBHH C MOJIO0KEHUEM XUMUYECKOro 31emeHTa B [lepronuueckoii cucreme. CTpoeHre BEIIECTBA: XUMHUUECKAs CBS3h
U KPUCTAJUTMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pPa30BaHHBIX 3JIEMEHTAaMH MTPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, 0J1aropoHBIX
I‘a30B) OT IIOJIOXKCHUSA 3JICMCHTOB B HepI/IOl[H‘IGCKOI;'I cucteMe. Tunomorus HCOPraHNYCCKUX BCIICCTB, ACJICHUC X HA KJIACCHI U I'PYIIIIbI.

IIpencraBurenu.
[TpusHaky U ycnoBUs MPOTEKAHUA XMMUYECKHUX PeaKIMi. TUIOIOrus XUMUYECKUX PEAKLUH 110 Pa3INYHbIM OCHOBAaHUSAM. Peakinu HOHHOTO

obMeHa. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHEIE pCaKuu.
XHUMHUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB. XapaKTeprle XMMHYECKHE CBOMCTBA coneo6pa3y101unx OKCHUIOB, THAPOKCHUIOB (OCHOBaHI/Iﬁ, KHCIIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TeMAaTHUECKHI IJIaH

Ne HaumenoBanue pa3zaenos (TeM) KommuecTBo yacos B ToM yuciie Ha mpoBeneHue
0 porpamMme [TpakTryeckux padboT KonTponbHbIX
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 29 2 1
2 Baxneiiume npeactaBuTeIM HEOPraHUIECKUX BEIICCTB. 22 3 1
KomnuecTBeHHBbIE OTHOIICHHS] B XUMUU
3 OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 15 1 1
4 [Tepuonnueckuii 3akoH u llepmomuyeckas cucrema 19 0
xuMH4YecKux 3yieMeHToB . . Menaeneesa u ctpoeHue
aToMa
) Xumuuaeckas CBSI3b. OKHUCIUTENBEHO - 13 0 1
BOCCTAaHOBUTEJIbHBIC PEAKIINH
Peseps 4
Htoro 102 6 4
9 knacc
1 [ToBTOpenue n 0600IIeHNE CBEACHUH 1O KypCy 8 5 1
KJ1Iacca. XMMHAYECKHE PEeaKIuu
2 | X¥MHYeCKHe peakllii B pacTBOPAx 10 1 1
3 Hewmeranisl 1 UX coeTMHEHUSI 25 4 1
4 Mertasuibl U UX COeAMHEHUS 17 2 1
5 | XuMmus u okpyxaromas cpeja 2
6 O060061eHre 3HaHU# IO XUMHH 32 KYpC OCHOBHOM 7 1
mkoJibl. [ToaroroBka k OCHOBHOMY roCy1apCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Hroro 68 7 5




IInanupyemMble pe3ybTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

[To 3aBepiIeHNIO Kypca XMMHUH HA 3TaHE OCHOBHOTO 00111er0 00pa30BaHUs BBIITYCKHUKH OCHOBHOM IIKOJIBI TOJIKHBI OBJIAJIETh CIACAYIOUTUMHI
pe3yJbTaTaMu:

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI TPUHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJIa POCCHICKOM XMMUYIECKOH HAyKH B MUPOBYIO XHMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHHMIO XMMUM; TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIMXCS K CAMOPa3BUTHIO M
camM000pa30BaHUIO HA OCHOBE M3YYECHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHNE WHANBHYaIbHOM
00pa30BaTeNbHOI TPACKTOPUH;
3)  @opmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YacThI0 KOTOPOH ABJIACTCS XMMUYECKas KapTHHA MUPa;
4) oenadenue cCOBDEMEHHBIM A3BIKOM, COOTBETCTBYIONIMM YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHOI MPAKTUKH, B TOM YHCIIE M XUMUYECKUM;
5) oceoenue connanbHbIX HOPM, TPABHJI MOBEICHHUS, POJIEH ¥ (GOPM COLMATBEHOM KU3HU B COLIMYME, IIPUPOJIE U YACTHOM JKM3HM HA OCHOBE
IKOJIOTHYECKOM KyJIbTYpHI M 0€301acHOr0 00OpaIieHns ¢ BeIEeCTBAMU M MaTepUaIaMHu;
6) @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHM CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOIIECCE 0OPA30BATENLHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HUCCIIEI0BATENBCKOM, TBOPYECKOH U APYTrUX BUAOB JCATEIBHOCTH, CBA3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamor:
1) onpeodenenue neneii cobcTBEHHOTO 00yYeHH s, OCTAaHOBKA M (OPMYIMPOBAaHHUE [Tl ce0sl HOBBIX 3a71a4;
2) naanuposanue TyTel TOCTHKEHHS KENAEMOTO PE3yIbTaTa 00yIeHHs] XUMHUM KaK TEOPETHIECKOTO, TAK U DKCIIEPMMEHTAIIEHOTO XapaKTepa;
3) coommecenue cBoux NeHCTBHI C MIAHUPYEMBIMH PE3YIbTATAMH, OCYUICCMEleHIe KOHTPOIIS CBOEH IEATENBHOCTH B IPOIIECCE TOCTHKCHHUS
pe3yabTaTa, onpeoeienue CliocoO0B TEUCTBUI NTPH BHIMOTHEHUH JTA0OPATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBHUH C MPABHIIAMH TEXHUKH
0€30ITacHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIIUH, IOTydeHHE U aHAIIM3 €€, co3/aHie HHQOPMAIMOHHOTO IPOLYKTA U €ro IPe3eHTalIHS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OTEPALlMii: aHAIIM3A M CHHTE3a, CPABHEHHUs U CHCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIlIH,
8bls6/IeHUe TTPUIUHHO-CIICICTBEHHBIX CBSI3€H U nOCMpOeHUe TOTUIECKOTO PACCYKIASHUS U YMO3aKIIOUeHHs! (MHIYKTUBHOTO, IEAYKTUBHOTO U TI0
AQHAJIOTUH) HA MaTepHalie ECTECTBEHHO-HAYYHOT'O COJIeP KaHNUS;

6) YMmeHue Co3ar0T, IPUMCHATh U Hp606pa30BBIBaTB 3HAaKH U CUMBOJIBI, MOACIN U CXEMBI IJId PCIICHUA y‘le6HI)IX 1 ITO3HaBaTCIIbHBIX 3a41a4,



7) opmupoeanue u pazeumue 3K0I0rMUECKOT0 MBILLICHUS, yMEHHE IPUMEHATH €I0 B II03HABATE/ILHOM, KOMMYHUKATHBHOM, COLMAILHOI
MPaKTHKE U MPOPECCUOHANTBHON OPUEHTALINH;

8) cenepuposanue uneit u onpeneneHue cpeiCcTB, HEOOXOIMMBIX IS UX PEAIU3aLHHY.
1. IIpeomemnvie pesynomamer:

BbpInyCKHUK HAy4YuTCH:

®  XapaKkTepu30BaTh OCHOBHBIC METO/IbI IO3HAHUA: HAOIIOJIEHUE, U3MEPEHHUE, SKCIIEPUMEHT;

® ONHCHIBATH CBOWCTBA TBEPBIX, )KUAKHX, Ta3000pa3HBIX BEIIECTB, BBIJLISSA UX CYIIECTBEHHBIC IIPU3HAKY;

® PacKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHUH JIEMEHTY, «IIPOCTOE BEILIECTBOY,
«CJI0)KHOE BEILECTBOY, «BAJIEHTHOCTbY, «XUMUYECKasl PEAKIH», UCIOIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

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

® pa3IMYaTh XUMUYECKHE U (PU3HUECKHE SIBICHHUS,

® Ha3bIBATh XMMHYECKHUE AJIEMEHTHI;

® OMpeneNsITh COCTaB BELIECTB M0 UX GopMyiiam;

®  OIpPEIENSTh BAICHTHOCTh aTOMA DJIEMEHTA B COEAMHEHHUSX;

® ONpEeNeNsITh TUIl XMMUYECKUX peaKLnii;

e Ha3bIBATh IIPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEaKIIHii;

®  BBIABIIATH IPU3HAKHU, CBUIETENBCTBYIOIIUE O MPOTEKAHUN XUMUUYECKOM pEaKLINU IIPU BBITIOJTHEHUHY XMMHUYECKOIO OIIbITA;

® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUI,

® COCTaBJIATH YPAaBHEHUS XUMHYECKHUX PEAKIIHIA;

e coOmonaTh npaBuiia 0e30MacHoi paboThI IPHU MPOBEIEHUH OIBITOB;

® [0JIb30BaThCs J1AOOPATOPHBIM 00OPYIOBAHUEM U MTOCYI0M;

® BBIYHUCIATH OTHOCUTENIbHYIO MOJIEKYISIPHYIO U MOJISPHYIO MAacChl BEIIECTB;

®  BBIUUCIIATH MACCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTa 0 (hOpMyJie COCTUHEHNUS;

®  BBIUUCIIATH KOJUYECTBO, 00BEM MJIM MacCy BElIeCTBa MO KOJINYECTBY, 00bEMY, MAaCCE PEareHTOB UM NMPOJYKTOB PEaKINH;

®  XapakTepu3oBaTh (PHU3HUECKHE U XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB: KMCIOPO/a U BOJIOPOAA;

® [0Jy4aTbh, COOMPATh KUCIOPO U BOJOPOS;



pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: KUCIOPOA, BOAOPOL;

PacKphIBaTh CMBICII 3aKOHa ABOraipo;

PACKpBIBATH CMBICII IOHATUH «TEMI0BOM 3((HeKT peakun», «MOJSPHBIA 00bEM»;

XapakTepu3oBaTh (pu3nuecKre 1 XUMUYECKHUE CBOMCTBA BOBI;

pacKpbIBaTh CMBICI MIOHATUS «PACTBOP»;

BBIYHUCIISATH MACCOBYIO JI0JII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIEHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELLECTB;

XapakTepu3oBaTh (PU3NUECKHe U XUMUUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHUX BEILECTB: OKCUA0B, KUCIOT, OCHOBaHU,
CoJIeH;

OIpeNeNATh IPUHAAJIEKHOCTh BEILIECTB K ONPEEICHHOMY KJIacCy COeTUHEHUH;

COCTABIJIATH (POPMYIIBI HEOPTAHUIECKUX COCIMHEHUI N3yYSHHBIX KIIACCOB;

IPOBOAMTDH OIBITHI, HOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA U3yUYEHHBIX KIAaCCOB HEOPTAaHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PAaCTBOPBI KMCIIOT U IIEJI0YEH 110 U3MEHEHHIO OKPAaCKU UHAMKATOPA,

XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KIacCaMU HEOPraHUYECKUX COEANHEHUN;

packpsiBaTh cMbici [leprnoandeckoro 3akona J[. 1. Menaeneena;

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTa, HOMEPOB I'PYIIIBI U MEpHOJia B MEPUOANYECKON
cucteme /1. 1. Meneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHUS aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpeieiax MajbIX MEPUOI0B U INIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIUs) HA OCHOBE UX IMOJIOKEHUS B Ileprogudeckoit cucreme [1. U.
MenieneeBa 1 0COOEHHOCTE CTPOEHUS UX aTOMOB;

COCTAaBJISITh CXEMBI CTPOCHHMS aTOMOB IepBbIX 20 351eMeHTOB nepuoanueckoi cucreMsl J[. . Menneneesa;

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

XapaKkTepU30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTB OT THUIA KPUCTAIUTMUECKON PEIIETKH;

OTIpEeAeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300paxkaTh CXEMbl CTPOCHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BHIAMU XUMHUECKUX CBSI3EH;

pPacKpbIBaTh CMBICH MIOHATUH «HMOH», «KATHOH», «QHUOHY, <«QJEKTPOJIUTB), «HEIEKTPOJIUTHIY, «AJIEKTPOIUTHYECKAS JUCCOLALIMY,
«OKHUCIIUTEIIbY, «CTENEHb OKUCICHUA», «BOCCTAHOBUTEIDY, «OKUCIEHHE), «BOCCTAHOBJICHUEY;



®  ONpENENATh CTEIEHb OKUCICHUS aTOMa 2JIEMEHTA B COSIMHEHUU;

® pPACKPBIBATH CMBICI TEOPUHU BJIEKTPOJIUTUYECKON UCCOLMALINY;

® COCTaBJIATb YPaBHEHUS dJEKTPOJIUTUYECKON JUCCOIUALUU KUCIIOT, LEI0UYEH, COJIEH;

e OOBSCHATH CYHIHOCTb ITPOIECCa HIEKTPOIUTHICCKON TUCCOIMALIMHI U PEAKIIU HOHHOTO OOMEHa;

® COCTaBJIATH TOJIHBIC U COKpAIIEHHBIC MIOHHBIC YPAaBHEHHSI PeaKkInii 0OMEHa;

® OmpeleNsTh BO3MOXHOCTh IPOTEKAHUS PeaKIMii HOHHOTO 0OMEeHa;

® [PUBOJWUTH PEAKIMH, IOATBEPKIAIOIINE KaUECTBEHHBIN COCTAB Pa3JIMYHBIX BEILECTB;

®  ONpENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJIAITb YPaBHEHUS OKHCIIUTEIBHO -BOCCTAHOBUTENIbHBIX PEAKIIHI;

e Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKini;

e Kiaccu(UUUpPOBaTh XUMHYECKUE PEAKIUH 110 Pa3InIHBIM IIPU3HAKAM;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXK/Y COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;

® [POBOJUTH OMBITHI IO MOJYYEHHUIO, COOMPAHUIO U U3YUYECHUIO XMMHUECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;

® pacrmo3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIBINA a3 1 aMMHAK;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAJUIOB;

e Ha3bIBaTh OpraHUYECKHE BEIIeCTBA MO UX (hopMyIie: MeTaH, 3TaH, dTUIIEH, METAaHOJI, 3TaHOJI, TTTUIEPUH, YKCYCHas KUCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€ApPUHOBAs KMCIIOTA, OJIEMHOBAs KMCIIOTA, TJII0KO03a;

® OILICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEH Cpe/ibl HA OPTraHU3M YeJIOBEKa;

® TpPaMOTHO 0OpaIIaThcs C BEIIECTBAMU B ITOBCEIHEBHOM KU3HU;

®  ONpENENATh BO3MOXHOCTb IPOTEKAHNSI PEAKIIUI HEKOTOPBIX MPEACTABUTEIEH OPraHM4YECKUX BEIIECTB C KUCIOPOAOM, BOJOPOIOM,
MeETaJUIaMH, OCHOBAaHUSMM, FaJIOT€HAMU.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

*  gblIOBU2AMD U npoeepintb IKCNEPUMERMAIbHO cUnone3bl O XUMUYECKUX ceolicmeax eewecne Ha OCHose Ux cocmasa U Cmpoerus, ux
cnocoboHocmu eCmynantb 6 XumMuuyecKkue peakyuu, o xapakmepe u npodykmax PA3NTUYHbIX XUMUYECKUX peakuuﬁ;

¢ Xapakmepuzosambuv eeujecmed no cocmaesy, CmpoeHuro u ceolicmeam, ycmarasiauearom I’lpulluHHO'CJleaCWLBeHHble C6A3U Meofcdy
OaHHbLIMU xapakmepucmukamu eeujecmed,

¢ cocmaesiameb MOJEK)IAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaméHHblM UOHHbIM YPAGHEHUAM,



® NPOSHO3UPOBAMb CnocoOHOCMb seulecmed nposesintb OKUCJIumelbrble Uil 60CCNMAROBUMENIbHbLE ceolicmea C yuemom cmenenei
OKUCJICHUA 2]1EMEHMO08, SXOO}IM/;MX 8 e2co cocmdas,

¢ cocmasiisims YpAasHeHUs peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npeepameyuﬁ HeopeanHu4ecKux eewecme pasiluv4Hblx
Kjlaccos,

* gbIOBUCAMb U npoeepAntb IKCNEPUMERMAIbHO cUNOne3sbl 0 pe3ylbmamax 6030elicmeust Pasiuvyrnblx qbakmopoe HA U3MeHeHUe cKopocmu
XUMUYECKOU peakyuu,

* UCnonb308amsv NpUObpeménHble 3HaAHUS 0151 IKOTOSULECKU SPAMOMHO20 NOBEOCHUsL 8 OKPYIHCaloueli cpeoe;

®  UCnoavb308ambs I’lpu06p€MéHHbl€ Kjllo4esble KomMnenmeryuu npu 6blnOJIHEHUU NPOEKMOE Myll€6H0'LlCC]l€006am€]leKuX 3a0a4 no
U3yuernuro 6601/707716‘, cnoco6oé noJjy4eHus u pacno3snasanusl eewecmse,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeCCax,
*  KpUmuyecku OmHOCUMbCA K NCeBOOHAYUHOU UHGOpMayul, HedoOPOCOBeCMHOT peKilame 8 CPedCmeax Macco8ol UuHpopmayuu;
*  0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJisl NPAKMUYECKOU 0esimelbHOCMU 4el08eKa;

*  co30aiom mooenu u cxemvl OJisl peuleHusl y4eOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb He0OX0OUMOCHb COONI00EHUS NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONb30BAHUIO JIeKAPCMS, Cpedcma Oblmo6ol Xumuu u op.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

@DenepalibHbII TOCYJApPCTBEHHBII 00pa30BaTeIbHbIA CTAaHAAPT MPEAyCMaTPUBAET W3YYeHHE Kypca XUMUU B OCHOBHOM IIIKOJIE KAaK COCTaBHOMU
4acTy peaIMeTHOU 00sacTu «EcTecTBEHHOHAYYHbIE TIPEAMETBI».

Kypc xumun B 8—9 kiaccax paccumtad Ha 2 yaca B Henenio B o0Obeme 140 ydeOHBIX yacoB. M3yueHue 3TOro Kypca J1aeT BO3MOKHOCTH
BBIITYCKHUKY OCHOBHOM IIIKOJIBI yerentHo caath OI'D mo Xumum Kak mpeaMeTa 1mo Beioopy.

[Ipennaraemslii Kypc, XOTsl U HOCUT OOIIEKYJIBTYPHBIN XapaKTep U HE CTABUT 337auy Ipo(dhecCHOHATBbHON MOATOTOBKUA O0y4Yarounuxcs, TeM He
MeHee, TT03BOJISIET UM OTPEACTUTHCS C BHIOOPOM Mpoduist 00ydeHus B cTaplieid MIKoJIe.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy

1. Tabpuensn O. C. Xumus. 8 kiacc: yueOHUK aisi o6meodpazoBaTenbubix opranusanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnaakos.
— M.: [IpocBemenue, 2019

2. Tabpuensn O. C. Xumusa. Meroauueckoe mocobue s 8 kiacca yueOHoe mocobue uist obuieoOpa3oBaTenbHbix opranmuzanuii / O. C.
lNabpuensu, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsernienue, 2019

3. Tadbpuensta O. C. Xumusa. COOpHUK 33aqad W ymnpakHEeHHH. § Kimacc: yuyeOHoe mocobme it obmieoOpa3zoBarenbHbix opranmzanuii/ O. C.
I'abpuensn, U. B. Tpuryouak M.: [Ipocsemenue, 2019

4. Tabpuensa O. C. Xwumumsa. Terpags i 7a00paTOPHBIX OMBITOB W TPAKTHYECKMX paboT. 8 Kiacc: ydeOHOe mocodme st
oOuieoOpa3oBarenbHbIx opranuzanuii / C. 'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: TIpocsemenue, 2019

5. Tabpuensu O. C. Xumusa. PaGouas tetpaas. 8 kiacc: yueOHoe nmocobue i obmeoOpa3oBatenbHbix opranuzanuii / O. C. IN'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [IpocBemenue, 2019

YMK «Xumusa. 9 knacc»

1. Tabpuensan O. C. Xumus. 9 knace : yaeOHUK a7 o01ieo0pazoBarenbHbix opranuzanuii / 0. C. Tabpuensn, W. I'. Octpoymor, C. A.
Cnankos. — M.: IIpoceemienue, 2019

2. Taopuensa O. C. Xumus. Metoaudeckoe nocodue i 9 kinacca: yaed. mocodue 1t odmeoodpa3oBarenbHbix opranm3anuii / O. C. ['abpuensH,
H. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tadpuensta O. C. Xumust. COOpHHK 3a1a4 W yIpaXHEHUH. 9 Kiacc : ydeOHoe mocodme msi obmeoOpazoBaTenbHbIX opranm3anuii/ O. C.
I"a6bpuensn, U. B. Tpury6uak. M.: I[Ipocsemmenue, 2019

4. Tabpuensn O. C. Xwumwmsa. Terpanp g 1abOpaTOPHBIX ONBITOB M MpakTHUECKUX pabor. 9 kimacc : ydeOHOe mocoOue s
obmmeoOpa3zoBarenbHbIx opranuzanuii /O. C. I'abpuensH, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. Tabpuensn O. C. Xumus. Pabouas Terpans. 9 kiace : yuebHoe nmocobue i o0meodpasoBarenbHbix opranuzamuii / O. C. 'abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsemnienue, 2019



Hughopmayuonnwie cpeocmea
WutepueT-pecypchl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKU: COBETHI aOUTYPHEHTY, YUUTEIIO XUMUH, CIPABOYHUK (0YeHb OOJbIIas MOA00PKa TaOIUI 1
CIPAaBOYHBIX MAaTEPUAJIOB), BECEasi XUMHsI, HOBOCTH, OJIMMITNAbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUUECKHUX CBEICHHI).
2. http://www.hij.ru XXypHan «XuM#us ¥ )KH3Hb)» MOHITHO U 3aHUMATEJIBHO PacCKa3bIBaeT 000 BCEM MHTEPECHOM, YTO IMPOUCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html DnekrpoHHBIii )kypHaT « XUMUKU U XUMHS», B KOTOPOM TIPEIICTABICHO MHOXECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIbHOM HH(OpPMAIINH, TTO3BOJISIONIEH YBIICUh YUEHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
4. http://c-books.narod.ru BceBo3morkHas tuTepaTypa o XMMHUH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTENBCTBO y4eOHOI tnTepaTypbl. HOBUHKHM HAyYHO-IIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XHMHH.
6. http://1september.ru Xypnan g yuureneit u He ToIbKO. bonbioe konmu4ecTBo paboT Y4EHHKOB, B TOM YUCIIE U MCCIIEI0BATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTAN CO CCHUIKAMH Ha 00pa3oBaTeIbHBIE CAUTHI TI0 XUMUH.
8. www.periodictable.ru CO0pHUK cTaTell 0 XUMHUYECKUX JIEMEHTaX, HJUTIOCTPUPOBAHHBIN SKCIIEPIMEHTOM



KaneHOapHo-memamuueCKoe naaHupoeaHue

Ne Tun ypoka. MnaHupyemble pesynbratbl Darta
Tema ypokKa
JINYHOCTHDbIE MpeameTHble MeTtanpeameTHble 8a
Pasgen 1. HauanbHble NOHATUA U 3aKOHbI XMMUMU.
1 BBOAHbIM MHCTPYKTaXK | YpOK dopmunpoBaHue O6bACHAIOT posb PeaynsamusHble: NNaHUPYOT
no Tb npu pabote B boOpMMPOBAH | UHTENNIEKTYaNIbHbIX XMMUWYECKUX 3HAHWI B | NOCNe[0BaTeIbHOCTb CBOMX AENCTBUIA U
KabuHeTe Xumuu. NS HOBbIX YMEHUI: aHaIM3NPOBaTb | XU3HWU YenoBeKa NPOrHO3MpPYIOT UX pe3ynbTar.
MpeameT xumuun. Ponb | 3HaHWUi WANOCTPAUMKN y4ebHMKa. | ymetoT: Mo3HasamesibHbie: BbIABUIAOT apryMeHTbl,
XMMWW B KU3HU McnbiTbiBatoT y4ebHo- yCTaHaBAMBasA NPUYMHHO-C/IeACTBEHHbIE CBA3M
yenoseka. Nno3HaBaTe/bHbI ncno/ibsosate MEXAY M3y4yaeMbIMU ABNEHUAMMU, U3BJIEKAIOT
WHTepec K HOBOMY MOHATMA Ny Heobxo4MMYy0 MHPOPMALMIO U3 NPOYUTAHHOIO
yyebHOMY maTepuany u XapaKTepUCTMKE TeKcTa.
cnocobam pelieHus BEllecTs KommyHUKamueHsie: ymeroT GopmyanpoBaTb
HOBOM 3agaun CO6CTBEHHOE MHEHME, APIrYMEHTUPOBATL CBOIO
TOYKY 3PEHMUA, OTCTaMBaTb €€ He BpaXKaebHbIM
Ana ppyrnx o6pasom; BAaLetoT MOHOOMMYECKOM
W guanornyeckoi popmamm peun.
2,3 MeTozp! n3ydeHus Ypok dopmunposaHue XapakTepusyioTt PeaynsamusHble: NNaHUPYIOT
XAMHUH $OPMUPOBAH | 5\ imyHMKaTUBHBIX OCHOBHbIe MeToZpI nocnefo0BaTeNbHOCTb CBOUX AEUCTBUM 1
1;1:a|-||_|c;sﬁb|x KOMMNETEHTHOCTHU B N3y4yeHun NPOrHO3MPYIOT UX pPe3ynbTarT.

obuweHnn n
COTpyAHMYecTBe co
CBEPCTHUKAMM.
dopmmnposaHme
WHTeNNEeKTyaNbHbIX

YMEHMI: aHaNn3MpoBaThb

€CTecTBEHHO-Hay4HbIX
ancumnavH. MpusogaT
npumepbl
MaTepuanbHbIX U
3HAKOBbIX UK
CMMBO/IbHbIX
mogaenein. cobupatot

lMo3HasamesibHble: BbIABUrAOT apryMeHTbl,
yCTaHaBAMBasA NPUYNHHO-CNEACTBEHHbIE CBS3U
MeXKay U3y4aeMbIMUN ABNEHUAMU, U3BNEKAIOT
Heob6XoANMYH MHOOPMALMIO U3 MPOYUTAHHOIO
TeKcTa.

KommyHukamuseHele: ymetoT GopmynnpoBaTh
cob6CTBEHHOE MHEHWE, apryMeHTUPOBaTb CBOIO




TEKCT yyebHMKa

ob6bemMHble 1
LWAPOCTEPIKHEBDIE
MOZENN HEKOTOPbIX
XMMMUYECKNX BELLECTB.

TOYKY 3peHUA, OTCTanBaTb €€ He BPaXKaebHbIM
Ana apyrmx o6pasom; BAaLeoT MOHONOMMYECKON
W guanornyeckoi popmamm peun.

ArperaTHble cocToaHuA | Ypok dopmupytoTcs PasnunuatoT TpH PezynsamusHele: YdyaTca onpesenaTb Lesb CBOeM
BELLECTB $OpPMUPOBaH | rgercrpenHoe arperaTHbIX COCTOAHMA | AeATeNIbHOCTU, HAa OCHOBE COOTHECEHMA TOTO, YTO
MA HOBbIX
3HaHUIA OTHOLLEHME K YY4EHMUIO, BellecTBa. y»Ke yCBOEHO, U TOT0, YTO eLle HEN3BECTHO,
rOTOBHOCTb U YCTaHaB/IMBAOT CBA3M | CAaMOCTOATE/IbHO ABUIaTbCA NO 3a4aHHOMY
CNOCOBHOCTL K MeXOy HUMM Ha naaHy, oLeHMBaTb N KOPPEKTUPOBATL
CaMOpPa3sBUTUIO U OCHOBE B3aUMHbIX NOJly4YeHHbIN pe3ynbTar.
camoobpa3oBaHu1IO Ha nepexoaos.
lo3HasamesnbHble: BbIABUTAIOT apryMeHTbI
OCHOBE MOTUBALMK K Habnwopatot A pry !
. o yCTaHaB/MBaA NPUYUHHO-CNEACTBEHHbIE CBA3MU
O0OYYEHUIO M NO3HAHUIO; | XMMUYECKMI
MeXAY U3yvyaemMmbiMU ABIEHUAMM, U3BEKALOT
KOMMYHMKaTMBHaA 9KCMNEPUMEHT U Ay 13y ¢
HeobxoAMMYy0 MHPOPMALMIO U3 NPOYUTAHHOIO
KOMMNETEHTHOCTb B [enatoT BblBOAbI Ha ANMY bopmav, P
o TeKcTa.
obLWeHUn OCHOBe Hab o AeHUN.
KommyHuKkamugHsie: DopmupytoTcsa peyesble
COTpyAHMYecTBe co y pMnpy P
MEHMA: y4aTCA BbICKA3bIBaTb CYKAEHUA C
CBEPCTHUKaMM B y y VKA
ncnosibzoBaHMem GU3NYECKUX TEPMUHOB U
npouecce ¢ P
o NOHATUIM, POPMYINMPOBATb BONPOCHI U OTBETHLI B
obpasoBaTtesibHOM » bopmymp P
X0Zie BbIMONHEHMA 334aHMA, 0OMEHMBATbCA
OeATeNbHOCTU.
3HAHUAMM MEXKAY YIeHAMM rpynnbl aaa
NPUHATUA 3PPEKTUBHDBIX COBMECTHbIX PELUEHWNIA.
[pakmuyeckas YpokK- dopmunposaHus Onpegenstot PezynamuesHobie: NpeobpasyoT NPaKTUYECKYo
paboma Nel.
NPaKTUKYM KOMMYHMKaTUBHbIX OCHOBHOE 33434y B NO3HaBaTe/IbHYH, OCYLLECTBAAOT
«3HaKoOMcmeo ¢
1060DaMOPHLIM KOMMNETEHTHOCTU B XMMUYeckoe no3HaBaTeNbHYyo pedieKcnio B OTHOWEHUU

obopydosaHuUeM.
[pasuna mexHuKu
besonacHocmu npu
pabome 8 XUMUYECKOM
KabuHeme».

obuweHnn n
COTpYyAHMYECTBe CO
CBEPCTHUKaMM.

obopyaoBaHue. 3HatoT
npasmaa TEXHUKU
6e3onacHoCcTM Npu
paboTe B XMMUYECKOM
KabuHeTe. PaboTatoT C

[AeNCTBMIA MO peLleHuUIo MO3HaBaTe IbHbIX 334aY.
lMo3HasamesbHble: AalOT onpeaeneHnn
MOHATUAM, MOTYT HAWTW CNOCob peLleHun
npobaemHol 3a4aum

KommyHuKamusHble: y4acTByoT B Ananore,




nabopaTtopHbIM
obopynoBaHnem 1
HarpesaTeNbHbIMK
npubéopamu B
COOTBETCTBUM C
npasunamum Tb.

KO/ITEKTUBHOM 0bcyKaeHnn npobiembl,
B/1aeoT MOHO/IOTMYECKOMN U ANanorn4yeckom
dopmamm peun.

dusmnyeckme ABNEHUSA B
XUMUMN

OnpepenAaTtb obume ana
BCeX U HansmAayanbHble
npasuaa paboTbl

Pasnuuaror
¢usnueckue u
XUMUYECKUE SIBICHUS,
YHCTHIC BEILIECTBA U
CMecCH.
Knaccudumupyror u
NPUBOIAT IPUMEPHI
CMECEH.

Pezynamusnule: yMeHNE COOTHOCUTH CBOU
JIEHCTBUS C TUTAaHUPYEMBIMH pe3yJIbTaTaMH,
OCYILECTBIIATh KOHTPOJIb CBOEH JESATEILHOCTH B
MIPOLIECCE TOCTIKEHHS PE3YIbTATA, ONIPENCIAT
CHOCOOBI IEHCTBUH B paMKax MPeJI0KEHHBIX
YCIIOBUH U TpeOOBaHUMN, KOPPEKTHPOBATH CBOH
JEHCTBHSI B COOTBETCTBUH C U3MEHSIOLIENCS
CUTyalMel, OLIEHUBATh PE3YJIbTAThl PELICHUS
IMMOCTABJICHHBIX 3aaa4 U Ap.

Toznasamenvruvle: UeTkoe NpeACTaBICHUE O
«(hUBUYIECKUX SBICHUAX), «XUMHUECKHX
ABNIEHUSAX (PEAKIMSX )»; IPUMEHATh UX Ha
MIPAaKTHKE; YMEHHE CO37aBaTh, IPUMEHATH U
peoOpa30BEIBATh 3HAKH U CUMBOJIbI, MOJIEJIU U
CXEMBI 17151 pellieHNs] YIeOHbIX U
MO3HaBaTEbHBIX 3a/1a4; UCIOJIb30BaHUE
OCHOBHBIX HHTEJUIEKTYaJIbHBIX OIEpaluii: aHaIn3
U CHHTE3, CpaBHEHHE, 00001IeHNE, BEISIBICHHE
MIPUYHMHHO-CIIEICTBEHHBIX CBSI3€H, TOMCK
aHaJoroB; (JOPMHUPOBAHKE U Pa3BUTHE
KOMIIETEHTHOCTH B 00JIaCTH UCIOIb30BAHUS
nHPOPMALMOHHO-KOMMYHHUKAIIHOHHBIX
texaonoruii (MKT-kommeTennnii);
HCHOJIb30BAaHUE PA3TTMYHBIX UCTOUHUKOB ISt
MOJTyYEeHUS] XUMHUYECKOH HH(pOpManny;
MOCTaHOBKa ¥ (hOpMYITHPOBAHHE TSI U 33144
ypoxa; (opMyITupOBaHUE U apTyMEHTAIH
JMYHOTO MHEHHUSL.

KOMMyHMKamuGHbl@.’ OCO3HAHHO W NIPOMU3BOJIbHO




CTPOUTH PeUeBOE BHICKA3bIBAHUE B YCTHOM
(dhopme; apryMEHTUPOBAHO OTBEYATh Ha BOTIPOCHI,
00OCHOBBIBATH CBOIO TOUKY 3PEHUSI; CAYIIATh U
IMOHUMATh PEYb APYTHX; BCTYNATh B yIeOHOE
COTPYJHHUYECTBO C YUUTEJIEM U
OJTHOKJIACCHUKaMHU, OCYLIECTBISATH COBMECTHYIO
JIeSITENTHOCTD B TIapax, TPyMIax u Jp.

7 lMpakmuyecKkaa Ypok- dopmmpoBaHue 3HaT MpaBUiIa PezynamusHelie: NNaHUPYHOT CBOO pPaboTy,
o
paboma Ne2. Ananus | ppakrikym no3HaBaTe/bHbIX obparreHus ¢ CaMOCTOATE/IbHO KOHTPOMPYIOT Bpems
noueol. 11a00paTOPHBIM .
WMHTEPeCcoB M MOTUBOB, BbIMOJIHEHWUA PA3/IMYHbIX 3a4aHUN.
000pyIOBaHHEM,
Hanpas/ieHHbIX Ha cIoco0bl pa3aeneHus
. Mo3HasamesbHble: falOT onpeaeneHuns
nsyyeHne GU3NYECKMX U | OIHOPOAHBIX CMeECEH.
. NMOHATUAM, OCYLLECTBAAIOT CPAaBHEHME, CTPOAT
XUMUYECKUX ABNEHUN. YMerT npoBoAUTSH »ocyld P » €TP
paseeHreM cMecei NIOTUYECKME LeNOYKM PacCyKAEHW,
(unbTpoBaHUEM 1 AHaANU3UPYIOT UCTUHHOCTb YTBEPXKAEHUN
BBITAPUBAHHCM. M3yYatoT ABJIEHMA HA NPAKTUKE.
KommyHuKkamugHsie: cnocobHbl 06EKTUBHO
OLLeHUBATb APYroro.

8,9 ATOMHO- KombuHupos | dopmuposaHme O6bACHAIOT, UTO TaKoe | PezysamusHbie: NPeobpasyoT NPaKTUYECKyo
MONERYNIAPHOE YHEHWNE. | 5 HLil ypok | NO3HaBaTe/bHbIX XMMMUYECKN 31eMeHT, | 3aAauy B NO3HaBaTeNbHYI0, OCYLLECTBAAIOT
XUMUYECKME 31eMEHTDI

WHTEpPecos, aToOM, MONEKYNa, no3HaBaTeNbHyo pedeKcnio B OTHOWEHUMU
HanpaB/IEHHbIX Ha aNNoTPONUS, NOHBI. AEeNCTBUI MO peLleHMto No3HaBaTe/IbHbIX 334au.
N3y4YyeHne 3aKOHOB PasnuyatoT npocTbie U | [lo3HasamesbHbie: YyCTaHABAMBAOT NPUYMHHO-
XUMUW, CNIOXKHble BELLEeCTBa, CNefCTBEHHbIE CBA3W MeXAy COCTaBOM MOJIEKYN
NHTENNIeKTYa IbHbIX BellecTsa N CBOMCTBAMM an/IOTPOMHbIX MOANbUKaLMi
YMEHWN aHaNN3NPoBaTb | MOJIEKYNSAPHOTO U Kucnopoaa.
MHPOPMaUMIO U AenaTb | HEMOIEKYNAPHOTO KommyHukamueHsie: GOpMyANpyoT OCHOBHbIE
BbIBOAbI. CTpOEHMA NOJIOXKEHWNA aTOMHO-MOJIEKYIAPHOTO YYEHUA.
10,11 3HaK1 XUMHYECKUX KombuHumpos | dopmunposaHue Ha3sbiBatoT u PeeynsamusHole: cTaBAT y4ebHyo 3a4a4y Ha

3JIEMEHTOB.
Tlepnonnueckas
tabymna J1.1.
Menneneesa

aHHbIN YPOK

NO3HAaBATE/IbHbIX
UHTEPECOSs,
HanpaB/1EHHbIX Ha

3aMnunCbIBalOT 3HaKM
X3. onucbiBatoT
CTPYKTYpY Tabauupl
X3. obbacHawT

OCHOBE COOTHECEHMUA TOTO, YTO YXKe U3BECTHO, U
TOro, YTO eL,é Hen3BeCTHO; NPOrHO3NpPyroT
pe3ynbTaTt yCBOEHUA 3HaHWN, OLUEeHUnBaloT




M3yYeHUe OKPYKaloLLero
MUpa, yMmeHue

3TUMONOTNYECcKue
Hayana Ha3BaHuUM Xd n
UX OTAeNIbHbIX

pe3ynbTtatbl paboTtbl. PopmuposaHme UKT -
KOMMNEeTeHTHOCTH.

aHann3MpoBaThb Mo3HasamesbHble: XapaKTePU3YOT
aTOMOB.
MHbOPMaUMIO U fenaTb MHOPMaLMIO, KOTOPYIO HECYT 3HAKK X3.
BbIBOAbI.
KomMmyHUKamueHble :y4acCTBYIOT B guasnore,
CNYLWAIOT Y MOHUMAIOT APYTUX, BbICKA3blBaOT
CBOI TOYKY 3pEHMA N0 NoBoAay
paccmaTtpuBaemoro Bonpoca.
12,13 | XumMuueckue H3yuaiom xumuueckue | Pe2ynsmueHsie: CTaBAT yuebHylo 3a4a4y Ha
opmyuIbL. nonamusa. OCHOBE COOTHECEHMUA TOro, YTO Y3KEe U3BECTHO, U
OTHOCHUTCIIbHAas .
TOrO, YTO el HEM3BECTHO; MPOrHO3MPYIOT
aTOMHas U .
MOEKyIsIpHas Macca, | PE3Y/1bTaT YCBORHMA 3HAHWH, OueHuBaloT
xuMudeckas popMyina; | PesynbtaTtbl paboTbl. Popmuposarme UKT -
onpedensiiom: KOMMETEHTHOCTM!.
KaqCCTBCHHBIM 1 [lo3HasamesnbHbIe: XapaKTeEpPU3YIOT
KOJIMYCCTBCHHBIU ¢ d)
MHPOPMaLMIO, KOTOPYIO HecyT popmybl
COCTaB BEIIECTBA 110 pMaLmto, Py Y pmy
XHUMHYECKOM BeLllecTs.
bopmye; evruucasirom
OTHOCHTEJIBHYIO KomMmyHUKamueHble: y4aCTBYIOT B guanore,
MOJIEKYJISIPHYIO MAcCy | CAyWatoT M MOHUMAIOT APYrMX, BbICKa3biBaloT
BEILECTBA; PasuualoT | cgoi0 touky spenmns no nosogy
HHJIEKCHI U
paccmaTpuBaemoro Bonpoca.
K03 (OUIIMEHTBI.
14,15 | BaneHntHoCTh YpOK - dopmunposaHue O6bACHAIOT, YTO TaKoe | PezysamusHble: NNaHUPYHOT CBOO paboTy,
NPaKTUKYM No3HaBaTe/IbHbIX BaJIEHTHOCTb. CaMOCTOATENIbHO KOHTPOIMPYIOT Bpems

WHTEPEeCcoB U MOTUBOB,
HanpaB/EHHbIX Ha
N3YYEHUUN OKPYIKAIOLLETO
mMmupa. CnocobHOCTb K
CaMopasBuTHIO.

NMOHMUMAIOT OTPaXKeHne
nopAagKka coegnHeHunA
dTOMOB B MOJ1IERY1aX
BellecTs nocpeacrtsom

CTPYKTYPHbIX GOpMy..

BbIMO/IHEHUNA PA3/INYHDbIX 3a,u,aHm71. OsnageHue
OCHOBam MCCﬂe,EI,OBaTeﬂbCKOﬁ OEeATE/IbHOCTMH.

lNlo3HasamersbHble:

YMetoT cocTaBnATb GopMybl COeaUHEHWI MO
BA/NE€HTHOCTM U ONPeaenatoT BaNeHTHOCTb




3/1EMEHTa No q>opmyne ero coegnHeHunA

KommyHuKamuegHbie: cnocobHbl 06BEKTUBHO
OLEHMBaTb APYroro

16,17 | Xumunueckue peakuuun. | KomOunupor | dopmuposaHue 3HaIo0T onpeiciiCHHE PeeynamusHble: NnpeobpasytoT NPaKTUYECKYHO
MpU3HaKM 1 yciosus aHHBIA YPOK OTBETCTBEHHOrO HOHATHA «XMMHUYCCKAA | 33134y B NO3HABATE/IbHYIO, OCYLLECTBAAIOT
peakuus», MpU3HaAKU U
MX NPOTEKaHMA. OTHOLLIEHMA K y4yebe, yCIoBMS Nno3HaBaTeNibHYI0 pedeKcmio B OTHOLEHUN
CnocobHoCTH BO3HUKHOBEHMA 1 OEeNCTBUIM NO peLleHmnIo No3HaBaTebHbIX 33434,
obyyaroLmxcs K TeYeHUs XMMMYECKUX lo3HasamenbHble: palOT onpeneneHns
CaMOpPa3BUTHIO U peaKkLuu, TUNbl MOHATUAM, MOTYT HaliTK cnocob peLueHuns
camoobpasoBaHuio. peakuwit no npobaemHoM 3a4a4u
NOTNOLWEHWIO Man KoMMyHUKamusHbie: y4acTBYIOT B Auanore,
BblAE/1EHNIO SHEPTUM.
KONNEKTUBHOM 0bCYyKAEHUM NPOBAEMBI,
BNaAEH0T MOHOIOTMYECKOM U AMaNorM4yeckom
dopmamm peun.
18,19 | 3aKOH COXpaHEHHUS Ypok dopmunposaHue 3Hal0T onpesiesieHNe PezyniamugHeble: CTaBAT y4ebHble 33434M
MacChl BEIIECTB. $OpPMMPOBAH | GrgetcTBEHHOMO XUMHYIECKUX (camocToATeNIbHO, NPY NOMOLLM yuuTens),
1A HOBbIX aBHCHMI, 3HAUCHHUE
Xumuaeckne 9 OTHOLLEHMA K YYEHUIO M ’ NAaHMPYIOT y4ebHYI0 AeATeNbHOCTb, OLEHNBAKOT
ypaBHEHHA 3HaHuH K03 duIeHTa B . .
: MCNONb3YA CNEUMANBHO | y i vacrp NpPaBUIbHOCTb BbINOJHEHWUA AEACTBUIA U BHOCAT
nofobpaHHble CPeACTBA. | ypaBHEHUSX. YMEIOT B HUX KOPPEKTUBBI.
YMmeHue OLUEHUTb COCTaBJIAATh YPAaBHCHHA
i lo3HasamesbHble: CTPYKTYPUPYIOT TEKCT
cTeneHb ycrnexa uim peaKuui Ha OCHOBC PYKTYpupy )
o 3aKOHa COXpaHCHUA BblAeNAA B HEM BTOPOCTENEHHYIO U FaBHYHO
Heycrnexa cBoewn MACCEL BE z oTB A P y v
I ’ nHbOpMaUMIO, JAIOT ONpeaeneHne NOHATUAM,
OeATeNbHOCTH PacCTABIISTH
KO DHIHEHTSI. YCTaHaBAMBAOT NPUYMHHO-CNEACTBEHHbIE CBA3MW.
KoMmyHUKamugHsle: yMetoT C OCTAaTOYHOM
NOJIHOTOM M TOYHOCTbIO BblpaKaTb CBOM MbIC/H,
BNALET MOHO/IOrMYECKON U ANAN0rMYeCcKoM
dopmamm peun
20,21 Tunel XUMUYECKUX YpoK HdanbHelwee Kanaccngunupyror PezynamugHsle: cCamoCcToATeNbHO GOPMYAUPYIOT

peakumii. Peakuuu

XUMHNYCCKHE pCaKIIuN




Pa3IoKEHUSI. dbopmuposaH | popmmpoBaHue M0 MPU3HAKY YMCJIa H | 33ZaHue: oNpesenstoT ero Uesb, NaaHupyoT
WS HOBbIX no3HaBaTe/IbHOro COCTABA PEareHTOB H | a/ITOPUTM €ro BbIMOJIHEHUSA, KOPPEKTUPYIOT
22,23 | Tumbl XUMUYECKUX .
! i P 3HaHWN WUHTepeca. IPOAYKTOB. paboTy No xo4y ero BbINOAHEHUA.
eakiuii. Peakiuu
p dopmMpoBaHme XapaKTepu3yIoT PoJib
COCIMHEHNA o Mo3HasamesbHble: falOT onpeseneHns
KOMMYHUKaTUBHOM KaTaJ13aTopoB B 4 peq
nporexkanum XP NOHATUAM, OCYLLECTBAAIOT CPpaBHEHNE 0ObeKTOB
24,25 | THUIbl XUMAYECKUX KOMMeTeHTHOCTH B P ’ ’
. CaMOCTOSTeNbHO BbIOMpan KputTepun ana sToro,
peakuuid. Peakuuu obLweHnn n
HaxoAAT MHGOPMALMIO C UCMONb30BaHNEM
3aMEIICHHUS. COTPYAHUYECTBE C
ecypcos 6Mbnnotek n cetn NHTepHeT.
OAHOK/ACCHMKaMN B pecyp P
26,27 | Tumbl XUMUYECKUX npouecce yueBHO
peakuii. Peakiym oo KomMmyHUKamueHsle: BCTynatoT B AMasor, a
OeATeNIbHOCTH.
oGMeHa. TaK¥Ke y4acTByloT B Hab/1104al0T M ONUCLIBAOT
XMMWUYECKUI SKCMIEPUMEHT C MOMOLLLbIO PYCCKOTo
A3blKa M A3bIKa XUMUM,

28 MoBTOpeHue u Ypok OanbHeilwee YMerT npuMeHsTh PeaynsamugHble: camoCToATENIbHO GOPMYANPYIOT
0bobueHne Tembl. $opMUPOBaH | 400 mupoBaHie 3HAHWsl, YMEHUS U 3a/jaHne: onpeAenstoT ero uenb, NNaHUpyoT
MoarotoBKa K MA HOBbIX HABBIKH TIPH
KOHTPO/IbHOI paboTe. | 3HaHuiA no3HaBaTe/bHOro aNroOPUTM Ero BbINONHEHMSA, KOPPEKTUPYIOT

MHTepeca. BBITIOTHCHUH paboTy No xoAy ero BbINOJHEHNSA.
dopmuposaHme TPEHUPOBOYHBIX
. i Mo3HasamesbHble: AaloT onpeaeneHus
KOMMYHMKaTUBHOW YHUPKHCHHH 1 A PeA
3a1aHui
KOMMNETEHTHOCTH B b MOHATUAM, OCYLLECTBAAIOT CPaBHEHME OOBEKTOB,
CaMOCTOATENbHO BbIBMpPas KpUTepun ana sToro
obuweHnn n P puTEpUM A1 !
HaxoAAT MHGOPMALMIO C UCNOb30BaHMEM
COTpyAHUYecTBe C A bopmayy
ecypcos 6ubnunotek n cetn MHTepHeT.
OAHOKNACCHUKaMK B pecyp P
npovjecce y4ebHo — KommyHuKkamueHsle: BCTynatoT B AWanor, a
NcCnenoBaTeIbekon TaKyKe y4acTBYIOT B KOJINEKTUBHOM 0BCYKAEHUN
AEATENBHOCTU BOMPOCOB, YYaCTBYIOT B AUCKYCCUU, BNAAEIOT
MOHO/I0TMYECKOM M Ananoruyeckoin dopmamm
peun.
29 KoHTponbHas pabora Ypok JanoHenwee YMeT NpUMeHsTh PeaynamugHbie: CaMOCTOATENbHO GOPMYINPYIOT
o
Nel «HauanbHble KOPpPEeKUMMU 1 | popmupoBaHue 3HAHWsl, YMEHUSA U 3a/jaHne: onpeAensioT ero Uenb, NNaHUpyoT
MNOHATUA XMMUMN»
NpoBepPKMU NO3HABaTENbHOIO HaBbIKH, MIOJIYYCHHBIC | anropuTm €ro BbiNOJHEHUSA, KOPPEKTUPYIOT




3HaHUMN

NHTepeca,
dopmmpoBaHue
XMMUWYECKON KyNbTypbl.
dopmunposaHue
KOMMYHMKaTUBHOM
KOMMNETEHTHOCTU B
obLweHnn n
COTpyAHMYecTBe C
OZHOKNACCHUKaMM B
npouecce y4yebHol
OEeATeNbHOCTH.

B XOJI€ U3yUYEHHUS
JIaHHOW TEMBI, IpU
BBITIOJITHCHUH
KOHTPOJILHON paOOTHI.

paboTy No xoA4y ero BbINOJHEHUS.

lMo3HasamesibHble: AaOT onpeaeneHnn
MOHATUAM, OCYLLLECTBAAIOT CPaBHEHME 0ObEKTOB,
CamMoCTOATeNbHO BbIBMpPan KpUTepun ana sToro,
HaxoAAT MHGOPMaLMIO C UCMONb30BaHNEM
pecypcos 6ubanoTeK 1 cetm UHTepHerT.

KommyHUKamueHsbie: BCTYNatoT B ANANOr, a
TaK)Ke y4yacTBYHOT B KO/IJIEKTUBHOM 06CYXKaAeHUN
BOMPOCOB, Y4aCTBYIOT B AUCKYCCUU, BAgeroT
MOHO/IOTMYECKOM M Ananoruyeckom ¢opmamm
peun.

Paspen 2. BakHeWwuue npeacraBuTeNIn HeopraHNM4YeCKux el ecrs. KonunyecreeHHble OTHOLWEHUA B XUMUU

30 Bo3nayx u ero cocras. Ypok OpueHTHpytoTCcA B XapakTepu3yoT Pez2ynamuegHsie: OCO3HAIOT TO, YTO YXKe YCBOEHO
$OpMMPOBaAH | HPAaBCTBEHHOM 001EeMHYI0 10110 M TO, YTO eLé HY>KHO YCBOMTb, Ha OCHOBE 3TOr0
KOMIIOHEHTOB
MA HOBbIX COAEPMKAHUM U CMbIC/IE po3IYXA CaMOCTOATE/IbHO CTaBAT y4ebHble 3a4aun.
) 9
3HaHWA COBCTBEHHbIX MOCTYNKOB PACCUHTHIBAIOT €€ 1o
. lNo3HasamesnbHbie: BOCMPUHUMAIOT
00beMY ITOi CMeCH.
MHPOPMALMIO HA CIYX U BU3YabHO,
CTPYKTYPUPYIOT TEKCT, BbIAENAA B HEM
BTOPOCTEMNEHHYIO M [1aBHY MHGOPMAaLMIO,
[al0T onpeaeneHne NoOHATUAM, CPaBHUBAIOT U
rPynnMpyoT 06bEKTDI.
KommyHuKamueHbie: onucbiBatoT 06bEMHbIN
COCTaB BO34yXa M NOHMMAIOT 3Ha4YeHne
NOCTOAHCTBA 3TOr0 COCTaBa A/1 340P0BbA
31 Kucnopoga, YpokK dopmuposaHme XapakTepusyoT PezynamugHble: CamoCTOATENIbHO ONpeaensatoT
dopmmupoBaH | cnocobHocTM yyalmxca | 030H Kak Lenb yuebHOM AeATeIbHOCTM, NNaH BbINOAHEHMA

AJVIOTPOMHYIO




1A HOBbIX K CAMOPa3BUTUIO U MOIH(PUKALUIO 3a/aHNIA, OLLEHNBAIOT NPaBUIbHOCTb
3HaHU camMoob6pa3oBaHMIo Ha Kucj10poja. BbINOJIHEHWA 3a4aHUIA.
IIpoBogsT,
OCHOBE MOTUBALIMM K p
6 HaboaaloT, Mo3HasamesbHbIe: YCTaHABANBAIOT NPUUNHHO-
OBYHEHMIO M MO3HAHUIO. | (et w0
. CNeACTBEHHbIE CBA3UN MeXay PU3NYECKUMM
XUMHYECKHii i
SKCTIEPUMEHT 110 CBOMCTBaMM KMUcaopoaa u cnocobamm ero
M0JIy4eHHIO, cobupaHma.
COOHMPAHMIO U
pacno3HaBaHHUIO KommyHuKamueHele: onucbiBaloT GU3MYECKme U
Kucjopoaa ¢ XMMUYECKME CBOMCTBA KNCI0POAa.
co0JTI0IeHneM
npasui Th.
32 IIpaxmuueckas paboma | Ypoxk- dopmuposaHume PaGoraror ¢ PeaynamugHblie: CaMmOCTOATENbHO OnpeaenatoT
(] v
N-é' Ionyuenue, HPAKTUKYM OTBETCTBEHHOTO J1a00PaTOPHBIM Lenb yuebHOM AeATeNbHOCTH, NAaH BbINONHEHNSA
cobupanue u
000opy/10BaHHEM U Y
pacnosnasarue OTHOLLEHMA K YYEHWUIO, PY. 3a4aHWUN, OLLEHNBAOT NPaBUAbHOCTb
KUCILOPOOA. FOTOBHOCTM K HarpesaTe/1bHbIMU BbINO/IHEHWA 3a4aHWA.
caMopasBUTHIO. npubopamu B
dopMupoBaHme COOTBETCTBHH C Mo3HasamersbHble: HabNOAAIOT 32 CBOMCTBAMM
MHTEANEKTYANBHBIX npasuiaamu Th. BELLECTB U ABJIEHNAMM, MPOUCXOAALLMMM C
. BoinoHsaiwoT BelwecTtBaMmm
YMEHMI, CTPOUTL . L :
NpocTeiilne npueMbl
PaCCy®AEHUA, o6panienus ¢ KomMmyHuKamueHble: ONnCbIBalOT XMMUYECKUIA
aHannsnposarb, fenartb 1260paTOPHBIM SKCMEePUMEHT, COCTaBAAOT OTYET MO
BbIBOAbI 000opy0BaHHEM. pesy/ibTaTam NPOBEAEHHOT0 3KCNepMMEHTa.
CoOupalot kucjaoposa
METO0M BBITECHEHHS
BO3/yXa, PACO3HAIOT
€ero.
33,34 | Okcupsl. KombuHupos | ®dopmuposaHue 3HaloT XMMUYECKoe PeaynamusgHble: CTaBAT y4ebHble 3a4au4Mm,

aHHbIN YPOK

WMHTEeNNEeKTyaNbHbIX
YMEHWI aHaNn3a,
CUHTE3a, YMeHUI aenatb

NOHATUE: OKCUAbI.

YMeloT Ha3bIBaTb:
OKCuAabl No nx

NAaHNPYOT y‘-IE6HYIO AeATEe/IbHOCTb, OLLEHMBAIOT
NpPaBUIbHOCTb BbINO/IHEHUA AG%CTBMVI N BHOCAT
B HUX KOPPEKTUBDI.




BbIBOAbI dopmynam Mo3HasamesibHble: CTPYKTYPUPYIOT TEKCT,
BblAeNAn B HEM BTOPOCTENEHHYIO U IN1aBHYO
onpeaenstoT: cTeneHb
Pea MHPOPMaUMIO, AALOT onpeaesieHUe NOHATUAM,
OKMC/IEHUSA 3/IEMEHTOB
yCTaHaBAMBAIOT NPUYMHHO-CNEACTBEHHbIE CBA3M.
B OKCUAaX.
KoMMyHUKamueHbie: YMetoT C AOCTaTOYHOM
3HatoT .
MOJIHOTOM M TOYHOCTbIO BblPaKaTb CBOW MbIC/IN U
KnaccuduKaumio u
pukay 3HaHuA.
XMMWYECKME CBOMCTBA
OKCUO0B
35 Bogopoga. KombuHumpos | ®opmunposaHue YMmerb npuUMeHSITh PezynamugHele: NNaHUPYHOT y4ebHyo
aHHbIM YPOK no3HaBaTe/bHOro SHaHUA, YMCHHA, [eATeIbHOCTb, OLLEHMBAIOT NPaBU/IbHOCTb
HAaBBIKH, ITIOJTYYCHHBIC o o
WMHTEepeca U MOTUBOB. . | BbINOJIHEHUSA y4ebHbIX AEACTBUNA.
MIPH U3yYSHUH JAHHOU
dopmmnpoBaHme TEMBL
) Mo3HasamesbHbie: YCTaHaBNMBAIOT NPUYMHHO-
CNOCO6HOCTM yHawmxca | XapaKkTepu3yloT
CNeACTBEHHbIE CBA3U MEX, N3NYECKUMMU
K CAaMOpPa3BUTHIO U COCTaB MOJICKYJIBI, A Ay
CBOMCTBaMM U cnocobamm cobupaHmsa
camoo6pa3oBaHMIo Ha (pusnaeckue u P
XMMHAYCCKHEC BOAOPOAA, MEXAY XMMUUYECKMMM CBOMCTBAMMU U
OCHOBE MOTUBALIMM K CBOICTBA, MMOJIyUCHHE
’ ero NnpUMeHeHuem.
0by4YeHMIO M NO3HAHUIO. | i puMeHeHHe P
BOZOpOAQ. KomMmyHUKamueHble: y4acCTBYIOT B guanore,
0popMANAIOT CBOU MbIC/IN B YCTHOM U
NUCcCbMeHHO dpopme.
36 IIpaxmuueckas paboma | Ypok- dopmupoBaHue Padorath ¢ PeaynamusgHsie: NNAHUPYIOT yuyebHyto
o
Ne 4. Honyuenue, MPaKTUKYM. No3HaBaTeNbHOro J1a60paTOPHBIM [eATeNbHOCTb, OLLeHMBAIOT MPaBUNbHOCTD

cobupanue u
pacnosuasanue
68000p0o0a.

MHTepeca U MOTUBOB.
dopmunposaHue
CNocobHOCTM yyaLwmxca
K CaMOpPa3BUTHIO U
camoobpasoBaHu1IO Ha
OCHOBE MOTMBALMU K

odopynoBanue u
HarpeBaTeJIbHBIMH
npudopamu B
COOTBETCTBHH C
npasuiamu Th.

BbInoJHATH

BbINOJIHEHWSA YYebOHbIX 4EeNCTBUIA.

lMo3HasamesibHble: BOCNPUHUMAIOT
nHpopMaumio BU3YyasibHO, AAOT ONpesesieHus
MOHATUAM, CPAaBHMBAIOT U FPYNNUPYIOT OOBEKTBI,
HaXoAAT 3aKOHOMEPHOCTMU.




06y‘-IEHl/1I-O M NO3HAaHUKO

npocreiiliye NprueMbl
o0palueHus ¢
J1a00paTOPHBLIM
o0opy10BaHMEM:
codupate npudop 1
MOJIyYeHHUsI ra3oB,
NPOBEPATH €ro HA
repMeTHYHOCTb U
HCIOJIB30BATh A
MOJy4YeHHs BOAOpoaa

KommyHuKamusgHbie: ohopMANAIOT CBOU MbICN B
NUCbMeHHOM GopMe; ONUCLIBAIOT XMMNYECKNIA
3KCMEePUMEHT, COCTaBASIOT OTYET NO
pesynbTaTtam paboTbl.

37,38 | Kucnotsr KombuHunpos | ®opmnpoBsaHue 3HAIOT XUMHUYECKOE PeaynamugHble: NNaHUPYIOT cBoto paboTy,
aHHbIN YPOK NHTENNEeKTYaIbHbIX noramue: Kuciora, CaMOCTOATEIbHO KOHTPOJIMPYIOT Bpems
o menoub. Hazviearom o
YMeHW aHanunsa, BbIMOJIHEHWA PA3/IMYHbIX 3a4aHUN.
. KHMCIIOTHI T10 UX
CUHTE3a, YMeHU aenatb o
BLIBOLbI OpMYyJIaM. o3HasamenbHeie:
Abl. Cocmasnaiom
XUMHUYECKHE GOPMYIIBL | AaloT onpeseneHnsa NOHATUAM, OCYLLEeCTBAAIOT
kuciotr. Onpedensiom | cpasHeHue, CTPOAT IOTUYECKME LEEMOYKM
KHUCJIOTBI 110 X paccyXAeHWUN, aHANNU3UPYIOT UCTUHHOCTb
opmyram. yTBEPKAEHUIA.
KomMmyHUKamueHsle: cnocobHbl
06BHEKTUBHO OLEHUBATbL APYroro.
39,40 | Conu KombuHupos | PopmmpoBaHus 3narom nouamue: PezynamugHbie: NNaHNPYOT

aHHbIN YPOK

KOMMYHMKaTUBHbIX
KOMMNETEHTHOCTU B
obuweHnn n
COTpYyAHMYECTBe CO
CBEPCTHUKaAMM.

COJIb.
YMeroT Hazvisame
COJIH MO X
dopmyaam.
Cocmasnsitom
XUMHYECKHE (hOPMYJTBI
coneit. Onpedensiom
coJy 1o ux popmynam
3naror
KJIACCU(HUKALIHIO
CpEeIHUX COJIeH.

nocnefoBaTeIbHOCTb CBOUX AENCTBUN U
NPOrHO3MPYHOT UX pPe3ynbTarT.
lMo3HasamesibHbie: BbIABUTAOT apryMeHTbl,
yCTaHaBAMBaA NPUYMHHO-C/IeACTBEHHbIE CBA3M
MeXAay U3y4aeMbIMU ABJEHUAMM, N3BEKAIOT
HeobxoAMMYy0 MHPOPMALMIO U3 NPOUYUTAHHOIO
TeKcTa.

KommyHuKamueHsie: ymetoT GopmyanpoBaTb
CO6CTBEHHOE MHEHME, APFYMEHTUPOBATL CBOIO




TOYKY 3peHUA, OTCTanBaTb €€ He BPaXKaebHbIM
Ana apyrmx o6pasom; BAaLeoT MOHONOMMYECKON
W guanornyeckoi popmamm peun.

41 Konuuects BeriecTsa. KombuHunpos | ®opmmposaHue 3HaOT XuMULeCcKUe PeaynamugHsie: CTaBAT yYebHble Lenu,
Monspuas macca aHHbIN YPOK | CTOMKOrO NOHAMUA MOIb, npeobpasya NPaKTUYECKYIO 33434y B
BCIICCTBA. MOJISIpHasI Macca.

No3HaBaTe/IbHOro No3HaBaTe/IbHYH, CAMOCTOATE/IbHO
Buiuucnaiom
WHTepeca. 3HaHuSA MOJSIPHYIO MAcCy, aHaNIM3NPYIOT YCI0BUA AOCTUKEHUSA Len,
OCHOBHbIX MPUHLMNOB U | KOJIMYECTBO BEIlECTBA. | OLLEHUBAOT NPaBUIBbHOCTb BbIMOJIHEHUA
NpPaBuA OTHOLWIEHUSA K [AeNCTBMA, NPOrHO3MPYIOT AasibHelwee pa3BuTMe
npupoge. npouecca.
[Mo3HasamesbHble: BblAENAOT HEOBXOANMYHO
MHPOPMaLMIO, CTPYKTYPUPYIOT CBOW 3HaHUS,
BbIABAKOT MPUYMHHO-CIEACTBEHHbIE CBA3W;
onpeaensaloT KpUTepUn gNa cpaBHeHNUA GaKTOB,
ABNEHUA.
KommyHuKamueHble: BbICNYLLIMBAIOT U
06bEKTMBHO OLLEHMBAIOT APYroro,
YMELoT BeCTU guanor, BbipabaTbiBasa obuiee
peleHue.

42 MonsipHblif 00BEM YpoK . PopmupoBaHue 3HaK0T XumMuueckoe PeaynamugHsle: cTaBAT y4ebHyt0 3a4ady noa,

ra3oB. 3aKOH ABOT/IPO | gonmpupoBaH | KOMMYHMKATUBHON nouAmue: PYKOBO/ACTBOM YuUTenNs,
MOJISIPHBIH 00BEM.
WSl HOBBIX KOMMNETEHTHOCTU B VMEIOT GbILCIAmE
JL J
. NJIAHMPYIOT CBOIO A,eATeIbHOCTb MO
3HaHWI y4yebHom Py A A

coTpyaHu4decrtsee co
CBEPCTHUKaAMU U
neaarorom

o

KOJIM4YeCTBY (Macce)
ra3oo0pa3Horo
BEIIIECTBA €T0 00bEM,
mo 00beMy
razoo0pa3Horo
BEIIIECTBA €T
KOJIMYECTBO (Maccy).

PYKOBOACTBOM yunUTENS.

llo3HasamernbHsbIe: AHAIN3NPYIOT 06'bEKT,
BblAenAAa ero cywecrseHHblie NpnU3HakKu,
YCTaHaB/IMBAOT NPUYNHHO-CNeACTBEHHbIE CBA3W.

KOMMyHUKGmUBHbIE: YMEKT C lCI,OCTaTO‘-IHOl\/i




NOJIHOTOM M TOYHOCTbIO BblpaKkaTb CBOM MbICM,
B/1a4e0T MOHOJIOTMYECKOMN U Ananornveckom
dbopmamm peumn.

43,44 | Pemenue 3amad c Ypok dopmupoBaHue YMeloT npuBoAUTH PezyniamugHble: CTaBAT y4ebHyto 3a4a4y nog,
NCno/ib3oBaHNeEM $bopmMMpOBaH | OTBETCTBEHHOIO pacy€Tel No PYKOBOACTBOM YuUTENs,
NOHATUIN KKONYECTBO 1A HOBbIX OTHOLWEHMA K yuebe, dopmynam c
BellecTBa, SHaHWiA cnoco6HOCTH MCHO/Ib30BaHMEM NAaHUPYIOT CBOIO AeATEeIbHOCTb NoZ,
«MonApHas macca, 0ByyaroWwmxcs K MOHATWIA: 1, Mr. Vm, PYKOBOACTBOM y4UTENIA.
«MONAPHLIA 06BEM, CamOpasBuTHio U NA. Mo3HasamesbHbIE: aHANN3NPYIOT OO BHEKT,
«4MCN0 ABOTaapO. camoobpazosaHuio. BblAENAA €ro CYLLEeCTBEHHbIE NPU3HAKY,
YCTaHaB/MBAOT NPUYMHHO-CNEACTBEHHbIE CBA3W.
KommyHuKamugHsble: yMeloT € f0CTaTO4YHOM
NO/IHOTOM M TOYHOCTbIO BblpakaTb CBOM MbICAM,
B/1laAe0T MOHONOMMYECKOWN U ANANOrMYecKkom
dopmamm peun.
45 Boga. OcHoBaHuA. dopmuposaHue Hayyamcs : PezyniamugHeble: CTaBAT y4ebHyto 3a4a4y nog,
WMHTEeNNEeKTyaNbHbIX XapaKTepusoBaTb PYKOBOACTBOM YyuMUTeENs,

ymeHuit: pabota c
TEKCTOM U ApYyrumMu
UCTOYHMKaMK
MHbOpMaLuu,

ocyuiects/ieHMne aHa/In3a

W CUHTE3a, YyMeHue
Oenatb BbiBOAbI U
0606LeHns.

CTPOEHME MOJIEKYbI
BOZOpPOAa,
$usmnyeckme un
XMMMYECKME CBOMCTBA
BOAbl, OOBbACHATL
aHOMa/IMM BOAbI,
CNocobbl 0YUCTKM
BOZbl, NPUMEHATL B
6bITYy PUNbTPLI ANA
OYMCTKM BOABI,
npasuabHO
NCNoNb30BaThb
MWHepPanbHYIo BOAY,

NaHUPYIOT CBOKO AEeATENbHOCTb NOA4,
PYKOBOACTBOM y4nUTENA.

[Mo3HasamesibHble: aHaNU3NPYIOT OBBEKT,
BblAE/AA ero CyLecTBeHHbIE NPU3HAKN,
yCTaHaB/AMBaIOT NPUYUHHO-CNIEACTBEHHbIE CBA3MN.

KommyHuKamueHble: yMetoT C 40CTaTOYHOM
MOJIHOTOM M TOYHOCTbIO BbIPAXKaTb CBOM MbIC/IN,
B/1AAEI0T MOHOIOTMYECKOW U ANaNOTMYECKOM
dbopmamm peum.




BbINOJIHATbL PacyeThl
Mo ypaBHEHUAM
XMMUYECKNX peaKkunit,
MPOTeKaloLWmX C
yyacTtvem BoAbl.

lMonyyam
B803MOMHOCMb
Hay4umsocs:
06BEKTMBHO
OLeHUBaTb
nHbopmaumio o
BeLLecTBax u
XMMUYECKNX
npoueccax,
KpUTUYECKU
OTHOCUTbCA K
nceBAOHay4YHOM
nHpopmauymn,
Hef06poCcoBeCTHOM
pekname

46,47

PactBopbl. MaccoBas
0,017 pacTBOPEHHOIO
BeLLeCTBa.

YpokK
dopmupoBaH
1A HOBbIX
3HAHU.

OcyuwiectBneHue
aHanuM3a 1 cuHTe3a,
YMEHMeE 0enatb BbiBOAbI
M 060b6LeHns.
dopmmnpoBaHme
JINYHOCTHBIX
npeacTaBAEeHUN O
LeHHOCTM NpMpoapl.

YMeTb NPUMEHATb
3HaHUA, YMeHuUs,
HaBbIKM MPU U3y4EeHUN
Tembl «PacTBopbi».

PezynsmugHele: NNaHUpPYHOT yuebHyto
AeATeNbHOCTb, OLeHUBAOT NPABUIbHOCTb
BbINO/IHEHWUSA YYeOHbIX AeNCTBUIA.

Mo3HasamesbHble: BOCIPUHUMAIOT
MHPOpMauMio BU3YyasbHO, AAOT ONpeseseHus
MOHATUAM, CPAaBHMBAIOT U FPYNNUPYIOT O6BbEKTHI,
HaXoAAT 3aKOHOMEPHOCTMH.

KommyHuKkamugHsbie: 0bOpMAAIOT CBOM MbIC/U B
nMcbMeHHoM dopme.




48 lMpakmuyeckaa Ypok- dopmunpoBaHus OnpegenatoT PezynamusHeie: npeobpasyoT NpaKkTUYECKYo
paboma Ne5. NPaKTUKYM KOMMYHMKaTUBHbIX OCHOBHOE 3334y B NO3HaBaTe/IbHYH, OCYLLECTBAAOT
lMpuzomoeneHue
pacmeopos conedi ¢ ux KOMMNETEHTHOCTU B XMMUYecKoe no3HaBaTe/ibHyt0 pedieKcmio B OTHOLEHUHN
3a0aHHol maccosoll obLweHnn n obopynoBaHue. 3HaOT | AEMACTBUIA NO peLleHNIo No3HaBaTeIbHbIX 3a4au.
dosed. COTpYZHMYECTBE CO NpaBuNa TEXHUKK lo3HasamenbHble: pat0T onpegeneHns

CBEPCTHUKAMM. 6e3onacHoOCTM Npu NOHATUAM, MOTYT HaliTU cnocob pelleHmns
paboTe B xumnyeckom | npobiemHom 3agaum
KabuHerte. KommyHuKamuagHsie: y4acTBytoT B guanore,
KONEKTUBHOM 06CyKAeHMM Npobiembl,
BN134EI0T MOHOIOTMYECKOM M AMaNornyeckom
dopmamm peun.

49,50 | O60b6weHue 1 KombuHupos | [anbHelwee YMmeTb IpUMEHSIT PezynamugHbie: camoCcToATENbHO GOPMYANPYIOT
CMCTEMATM3ALNA aHHbIN YPOK | dopMmpoBaHMe 3HaHUs, YMEHHS U 3a/jaHue: onpeAensoT ero Lenb, NNaHUpyoT
igz:(mHme;fu;ime No3HaBaTeNbHOro HAaBBbIKH TIPH a/IrTOPUTM €ro BbIMONHEHWA, KOPPEKTUPYIOT
npeacTaBUTeNM NHTepeca. BBITIOJIHCHIN paboTy Mo X0y €ro BbINONHEHUA.
HeopraHM4YecKknx dopmuposaHme TPEHUPOBOYHBIX
ﬁgﬁii}se%.e KOMMYHUKATUBHOM Z:p;;x;r;leﬂnn u lo3HasamensHble: patoT onpe,a,eneHMﬂ6
OTHOLICHIA B XAMMIY KOMAETEHTHOCTU B b NMOHATUAM, OCYLLECTBAAIOT CpaBHEHME 0O6BEKTOB,

OBLIEHAN 1 camocToATeIbHO BblbMpasa Kputepum 4na sToro,

COTPYAHUYECTBe C HaxoAAT MHGOPMALMIO C UCNOIb30BaHMEM

OHOKNACCHUKAMM B pecypcos 6ubanoTeK n cetn UHTepHeT.

npovecce y4ebHo — KommyHuKamueHble: BCTYNatoT B AMAN0T, a

ucenepoBaTeNbekow TaK¥Ke y4acTBYIOT B KOJIJIEKTUBHOM 06CYyKAEHUU

AEATENLHOCTU BOMPOCOB, Y4aCTBYIOT B ANUCKYCCUU, BNageroT
MOHO/IOFMYECKOM 1 Ananornyeckoi popmamm
peuun.

51 KoHTponbHas pabora YpokK OcyuwiectBneHue YMmeTb NPUMEHATb PezyniamugHble: NNAHUPYIOT yyebHyto
Ne2. «BakHeWwwmne NPOBEPKM U aHanuM3a 1 CuHTe3a, 3HAHWUA, YMEHUA, 0EeATENbHOCTb, OLEHUBAIOT NPABUJIbHOCTb
npeacraBuTenu KOppeKLummn yMeHWe AeNnaTb BbIBOAbl | HABbIKM NPU U3YYEHUMU | BbIMNOJHEHWUA y4eOHbIX AEACTBUNA.
HeopraHU4yecKux 3HaHWUM n 0bobuieHmns. TemMbl «BakHelLwmne
BELLecTB. dopmuposaHue npeacTasuTenm [losHasamenbHble: BOCTPUHUMAIOT




KonuuecrseHHble
OTHOLWUEHUA B XUMUUN»

JINYHOCTHBIX
npeacTaBAeHU o
LEeHHOCTM Npupoapl.

HeopraHM4Yeckux
BeLLecTs.
KonnyectseHHble

OTHOLWEHNA B XUMUNN»

MHpopMaLMio BU3YanbHO, AAOT ONpeaesneHuns
MOHATUAM, CPAaBHMBAIOT U FPYNNUPYIOT O6bEKTI,
HaXoAAT 3aKOHOMEPHOCTMH.

KommyHukamueHsele: opOpMNSAIOT CBOM MbIC/IN B
NUCbMEHHOW popme.

Paspen 3. OCHOBHbIe KNacCbl HEOPraHUYECKUX CoeaUHEHUN

52,53 | Okcumsl, ux Ypok dopmmposaHme 3HAIOT ¥ HOHUMAIOT Pe2ynamusHble: CTaBAT yuebHble 3a4aun
KnaccuduKanys u GOPMMPOBAH | MHTENNEKTYaNbHBbIX XumuuecKkue (camocToATeNIbHO, NPU NOMOLLM yunTens),
XUMHYCCKHEC CBOMCTBA. o ROHAMUA: OKCUJIBI.

1A HOBBbIX yMeHUI aHanu3a, NAaHUPYIOT yueBHYI0 eATeNbHOCTb, OLeHNBAIOT

. B YMeET Hazvieams: . .
3HaHWUIA. CUHTE3a, YMEHNI AeNaTb | ey 1o 1x MPaBUILHOCTb BbINOHEHWA AeICTBUIA U BHOCAT
BbIBOAPI. dbopmyzam. B HWUX KOPPEKTUBBI.
Cocmagnarom
xumudeckue hopmyinsl | [103HagaMesnbHbIe: CTPYKTYPUPYIOT TEKCT,
OKCHJIOB; Onpedensiom BblAenAsa B HEM BTOPOCTENEHHYIO N FNaBHYHO
OKCHIBI IO MX MHPOPMaLIMIO, AAlOT ONpeAeneHne NOHATUAM,
dhopmynam.
TaHaB/IMBAIOT NPUYMHHO- TBEHHbIE CBA3M.
XapaKTepusyior yCTaHaB/MBaIoOT Np 0-CNeACTBEeHHbIe CBA3
0011IME XUMHUIECKHE K .
cBoiicTRa OMMYHUKaMUBHbIe: yMetoT C 10CTaTOuHOM
cONeoGpasyIoIIX MONHOTOW M TOYHOCTBIO BbIPAXKaTb CBOU MbIC/IN,
OKCH/IOB. B/1AZIEI0T MOHOIOTMYECKOM U ANaorNYecKoi
dbopmamu peun.

54,55 | OcHoBaHus, UX Kom6uHupos | dopmuposaHue 3HaloT onpesienenne | PezynamueHbie: CTaBAT yuebHble Lenu,

KnaccupuKanys u aHHbIV YPOK | OTBETCTBEHHOIO OCHOBaHMUIA. CaMOCTOATE/IbHO aHa/IM3NUPYIOT YCA0BUA

XHMHYCCKHE CBOMCTBA.

OTHOLUEHUA K YYEHUIO
MCnosb3ya cneunanbHo
nogobpaHHble cpeacTBa.
YmeHue oueHUTb
cTeneHb ycnexa nam
Heycrnexa CBoew

Knaccudpukauymio n
XMMMYECKME CBOICTBA
OCHOBaHU. YmetoT
cocTaBnaTb Gopmyibl
OCHOBaHWI No

Ha3BaHWIO, HA3bIBAOT

AOCTUXeHuA uenn, oueHnBatoT NPaBuIbHOCTb
BbIMOJ/IHEHUA AeﬁCTBMﬂ.

[Mo3HasamesbHble: BblAENAIOT HEOBXOANMYHO
MHPOPMaLMIO U3 MPOYUTAHHOTO TEKCTA,
CTPYKTYPUPYIOT CBOM 3HAHMS,




OeATeNbHOCTH coeanHeHus no onpesensatoT KpUTepmun ana cpaBHeHUA GaKToB,
dopmyne. ABNEHUN.
YMeloT coCcTaBATb KommyHukamueHble: BbICNYLWNBAOT U
YPaBHEHUI peakumi, 06BEKTUBHO OLLEHMBAIOT 4PYrOro,
XapaKTepu3yoLLmx
xAMUYECKHe ceolictea | YME!OT BECTW ananor, BblpabaTbiBas obuiee
OCHOBAHMWIA. petienne.

56,57 | Kucnotsl, ux KombuHupos | dopmuposaHme 3HaAIOT XUMHYECKOE PeaynsmusHble: NNaHUPYIOT CBOtO paborTy,
KIaccuduKarys a aHHbIN YPOK | MHTENNEKTYaNbHbIX nonamue: KUCIoTa, CaMOCTOATE/IbHO KOHTPOMPYIOT Bpems
XHMHYECKHE CBOMCTBA. < mesnoub. Hazsrearom o

yMeHUM aHanM3a1, CHCIOTLL IO X BbINO/IHEHWUSA PA3/IMYHbIX 3a4aHUN.

CUHTe3a, YMeHUl genatb (bopMymaMm. losmasamensHoLe:

BbIBO/AbI. Cocmasnaiom ‘
XUMHUYECKHE GOPMYIIBL | AaloT onpeseneHnsa NOHATUAM, OCYLLEeCTBAAIOT
kucnot. Onpedensiom | cpagHeHue, CTPOAT 1OTMYECKME LEEMOYKM
KHUCJIOTHI IO HX paccyXAeHWUN, aHANNU3UPYIOT UCTUHHOCTb
hopmynam. Ymetot yTBEPXKAEHWIA.
COCTaBNATb ypaBHEHMUA
peakumm, KommyHuKamugHele: CNOCO6HbI
XapaKTepu3yHoLLmX 06BEKTMBHO OLEHUBATL APYroro.
XMMWYECKME CBOMCTBA
KMC/IOT B
MOJIEKYNIAPHOM U
WOHHOM BUAE;
onpeaensaoT:
BO3MOXHOCTb
NPOTEKaHWUA TUMUYHbIX
peakuuit KUCNorT.

58,59 | Comm, ux KombuHupos | ®opmuposaHue 3HAIOT XUMUUECKOe PeeynsamusHble: CTaBAT y4ebHble Uenu,

KJ'IaCCI/Id)I/IKaI_[I/ISI n
XHMHYCCKHE CBOMCTBA.

aHHbIW YPOK

NHTENNEeKTYa bHbIX
YMEHUWI aHanu13a,

nousamue: Colib.
YMeroT nazvieams

COJIH TI0 UX (hopMyJIaM.

CaMOCTOATE/NNIbHO aHA/IU3UPYIOT YCN0BUA
AO0CTUXKEHUA Lenn, oueHnBatoT NPaBuIbHOCTb




CUHTE3a, YMEeHNI aenatb

Cocmaensaiom
XUMHUYECKHE (DOPMYJIbI

BbIMNO/IHEHUA ﬂ,el\/‘ICTBMﬂ.

BbIBOAbI.
coneit. Onpeoensarom lMo3HasamesibHble: BbIAENAIOT HEOOXOANMYIO
conu 1o uX GOPMYIAM. | yHbopMaLMIO N3 MPOYUTAHHOTO TEKCTa,
3uator CTPYKTYPUPYIOT CBOW 3HAHUA
KJ1acCu(UKALUIO U ’

XHMHYECKHE CBOMCTBA
. onpeaenaoT KpUTEPUU ANA CPaBHEHUS GaKToB,
CPEIHUX COJICH. B
ABNEHUN.
KommyHUKamueHsie: yMeloT C fOCTaTOYHOM
NMOSIHOTOM M TOYHOCTbIO BbIPaXKaTb CBOU MbICAN U
3HaHuA.
60,61, | I'enernueckas cBs3b KombuHupos | dopmunposaHue 3Ha0T XUMHUYECKHUE PeaynamugHseie: NNaHUPYIOT
62 MEXKIY Kiaccamn aHHbIN YPOK | MO3HaBaTeNbHbIX CBOMCTBA OCHOBHBIX NOCNeA0BaTENbHOCTb CBOVX AeiCTBUI 1
HCOPTraHUYCCKUX KJIACCOB
9 WMHTEpecoB NPOrHO3MPYIOT UX Pe3ynbTarT.
COCAMHCHUM. P ! HEOPraHUYECKUX P Py pesy
HanpaB/IEHHbIX Ha COCTHHEHHI, Mo3HasamesibHbie: BbIABUIAOT apryMeHTbl,
N3y4YyeHne 3aKOHOB onpese/icHHE yCTaHaBAMBasA NPUYMHHO-C/IeACTBEHHbIE CBA3M
XUMUN, T€HETUYECKON CBA3H. MeXay nsydaembiMn ABNEHUAMMU, U3BNEKAIOT
MHTENNEKTyanbHbIX YMeI0T CocTaBIATh Heo6X0AMMY0 MHHOPMALMIO U3 NPOYUTAHHOTO
. ypaBHEHUS
YMEHUI aHaNn3npoBaTb . | TekcTa.
XUMUYCCKUX PEAKITHH,
NHGOPMALMIO U AeNaTb | xapakTepu3yIoLIHe KommyHUuKamuseHsle: ymetoT GopmyanpoBaTb
BbIBOAbI. XUMHYECKHE CBOHCTBA | COBCTBEHHOE MHEHME, apryMEHTUPOBATb CBOIO
U TCHCTHYCCKYIO CBA3b | toyKy 3peHus, OTCTanBaTh €€ He BpaXKaebHbIM
OCHOBHBIX KJIACCOB o
ANA Apyrnx o6pasom; BNaSEOT MOHOIOMMYECKOM
HEOPraHUYECKUX .
COeIUHEHMIT n Ananornyeckon Gopmamm peyu.
63 Ipaxmuueckas Ypok- dopmunpoBaHue YMeroT obpamatecsi ¢ | PeaynsmueHsbie: NpeobpasytoT NPakTUYecKyo
o N N
paboma Ne6. Pewienue | NPaKTUKYM. KOMMYHWKaTUBHBIX XUMHYECKOM TIOCYNIOH | 3334y B NO3HABATENbHYIO, OCYLLECTBASIOT
IKCNEePUMEHMATbHBIX 1 J1ab0opaTOPHBIM
d KOMMNETEHTHOCTU B no3HaBaTeNbHYO pediekcnio B OTHOWEHUMU
saoad. 000py/1I0BaHUEM; B .
o6LLeHnn n HCIIONB30BATh AeNCTBUI MO peLleHMto No3HABATE/IbHbIX 334au.
COTPYyAHMYECTBe CO MPUOOPETEHHBIC lMo3HasamesbHble: AalOT onpeaeneHns

CBEPCTHUKAMM.
dopmunposaHue

3HAaHWA U YMCHUH,
IMOJIYUYCHHBIC ITPU
N3YYCHUUN TCMBI

MOHATUAM, MOTYT HaliTV cnocob pelueHun
npobaemHoM 3a434u




NHTENIeKTYa bHbIX
YMEHWN: aHaNN3NPOBaTb

«CBoOMCTBAa OCHOBHBIX
KJIaCCOB

KommyHUKamueHsbie: y4acTByIoT B AManore,
KOJIIEKTUBHOM 0bcy»KaeHnn npobiembl,

HEOPTraHMYECKUX . .
TEKCT y4ebHMKa, 9 BNALAET MOHOIOrMYECKON U AMaNOrMUEeCcKoM
COCTMHEHUID TIPH
pa3BuMBaThb BBINOJHEHHUH dbopmamu peun.
HabntofaTeNbHOCTb MPaKTUIECKOM
paboTHI.
64,65 | O6o6mEeHNe 1 dopmuposaHue 3HAaT nMpaBuiIa PeaynsamusHble: NNaHUPYIOT CBOtO paboTy,
CHCTEeMaTH3allus
" 1 no3HaBaTeNbHbIX oparieHust ¢ CaMOCTOATE/IbHO KOHTPOJIMPYIOT Bpems
31({)aHHH Hre o WMHTEPEeCcoB U MOTMBOB 11abopaTopHAIM BbINO/IHEHWUSA PA3/IMYHbIX 3a4aHUN
« HOBHBI bl .
HC(?DF(;.HI/I‘IS:;Ig/‘Ia; ) , 000pyoBaHHEM,
- HaANpPaBNEHHbIX Ha CIIOCOOBI Pa3eeHus
COCIMHCHUM» o lo3HasamersbHble:
nsyyeHne GU3NYECKUX U | OTHOPOIHBIX CMECEH.
“ YMerot npoBoAUTh
XUMUHECKUX ABNEHUN. POBOL . AaloT onpeaeneHna NOHATUAM, OCYLLECTBAAIOT
paszieNieHueM cMeceit
(DHITBTPOBAHNEM H CpaBHEHMWE, CTPOAT NOTNYECKUE LLEMOYKM
BEITIAPUBAHHUEM. paccyXAeHWUN, aHANNU3UPYIOT UCTUHHOCTb
YTBEPKAEHWNN N3YYatOT IBJIEHMA Ha NPAKTUKE.
KomMmyHUKamuseHsle: CNOCo6HbI
06BEKTMBHO OLEHUBATL APYroro.
66 Konrposnbnas pabora | Ypox ®opmunpoBaHue YMeT npuMeHsITh PezynsmugHble: nnaHWUpytoT cBoto paboTy,
Ne3. «OcHOBHBIE
KJIACCHI KOPPCKIIMK U | OTBETCTBEHHOIO 3HaHWs, YMEHUS U CaMOCTOATE/IbHO KOHTPOIMPYHOT BPEMS
HEOPraHHMYeCKHX MPOBCPKHU OTHOLLEHUA K yyebe, HaBBIKH B XOAC BbINOJIHEHWNSA PA3/IMYHbIX 3a4aHUN.
COCAUHCHUN» 3HAHUU CFIOCO6HOCTVI N3Yy4YCHUSA TCMBI

obyuvatowmxca K
CaMOopPasBUTUIO U
camoo6pa3oBaHuio

«OCHOBHBIE KJIACCHI
HEOPTraHUIeCKUX
COETUHEHUI.

llo3HasamernbHsbIe:

[al0T onpeaeneHns NOHATUAM, OCYLECTBAAIOT
CpaBHEHWeE, CTPOAT IOTUYECKME LLeMOYKM
PacCyXAeHMWI, aHaNU3UPYIOT UCTUHHOCTb
YTBEPKAEHUI N3YYAIOT ABMEHNA HA NPaKTUKE.

KommyHuKamueHele: CNOCO6HbI




06BEKTMBHO oueHunBaTb 4pyroro.

Pasaen 4. NMepuoguueckunii 3aKoH u NMepuoguueckas cuctema xmumuyeckux anementos [.U. MeHaeneeBa 1 cTpoeHue atoma.

67 EcrecTBennnie Ypok dopmuposaHue OO0BbsICHAIOT PezynamusHelie: NNaHUPYHOT CBOtO pPaboTy,
ceMecTBa XUMUYECKUX
(opMHUPOBaHU | OTBETCTBEHHOIO NPU3HAKH, CaMOCTOATE/IbHO KOHTPOJIMPYIOT Bpems
DJIEMEHTOB. 03BOJISIOIIME
s HOBBIX 6 1 "
AM(bOTEpHOCT. OTHOLLUEHMA K y4yebe, BbIMOJIHEHWUA PA3/IMYHbIX 334aHUN.
B— 00BbeANHATH IPYNIBI
cnocobrocty XHMIHHECKHX Mo3HasamesbHeble:
obyuatoLmxcs K 3J1eMeHTOB B '
ecTecTBEeHHbIE
CamopassuTio u 8 [AI0T ONpeAeneHUs NOHATUAM, OCYLLECTBASAIOT
camoobpasosaHmio. ceMenerna; CpaBHEHWeE, CTPOAT JIOTMYECKME LIeMOYKM
PACKPBIBAIOT CMBICI P » CTP Y
Ha3BaHMii paccy»KAeHWM, aHaNU3NPYIOT UCTUHHOCTb
€CTECTBCHHBIX YTBEPXKAEHWNI U3y4atOT ABNIEHMNA Ha NPAKTUKE.
CeMeiCTB;
O0BSICHSIIOT 4YTO KommyHukamugHsie: CMNOCO6HbI
TaKoe aM(oTepHbIe 06BEKTMBHO OLEHUBATL APYroro.
COeTUHEHHS.
68 OTxkpeITHE Ypok dopmuposaHume Paznuuaror PezynamugHbie: NNaHNPYOT
Menneneesbim eCTeCTBEHHYIO U 7 i
(opMHUPOBaHU | no3HaBaTeNbHbIX y nocnea0BaTeIbHOCTb CBOMX AENCTBUI U
MIEPUOTUICCKOTO HCKYCCTBEHHYIO
3aKOHA. 51 HOBBIX WMHTEepecos 1 MOTUBOB, NPOrHO3MPYIOT UX pe3yabTar.
SHAHI KJaccupuKanmio;
HanpaB/IEHHbIX Ha APrYMEeHTHPYIOT Mo3HasamesibHble: BbIABUIAOT apryMeHTbl,
nsyyeHune pusndecknx n | ormecenme I3 k yCTaHaBAMBaA NPUYMHHO-C/IeACTBEHHbIE CBA3M
XMMMUYECKUX ABNEHUN. €CTeCTBEHHOM MeXay nyvyaembiMu ABNEHUAMMU, U3BIEKAIOT
Kiaaccu@uraumm. Heo6X0AMMY0 MHHOPMALMIO U3 NPOYUTAHHOTO
TeKcTa.
KommyHuKkamueHsie: ymetoT GopmyanposaTb
CO6CTBEHHOE MHEHME, APrYMEHTUPOBATL CBOIO
TOYKY 3PEHMSA, OTCTaMBaTb €€ He BpaKaebHbIM
ANnA apyrnx o6pasom; BNagetoT MOHOIOMMYECKOM
W guanornyeckor opmamm peun.
69 OcCHOBHEBIE CBEICHUA O | YpOK JdanbHelwee 3HAIT CTPOCHUE PeeynsamusHble: camocToATeNbHO GOPMYANPYIOT




CTPOCHUH aTOMOB dopmupoBaH | popmmnpoBaHue aroMa, CoCTaB 3aJaHue: onpeaensioT ero uesb, NAaHUPYOT
A HOBbIX nosHaBaTe/IbHOro ATOMHOrO sA1pa, aZIroOpPUTM ero BbINOJIHEHUA, KOPPEKTUPYIOT
3HAHW WUHTepeca. OIIPEACIICHNUC paboTy No xo4y ero BbINOAHEHUA.
dopmMposaHme M30TOIIOB, TPY BUJIA
. Mo3HasamesbHble: falOT onpeseneHns
KOMMYHUKaTUBHOM U3y qCHIA, A PeA
NOHATUAM TBASIOT CPAaBHEHMU KTOB
KOMMETEHTHOCTU B OTIpEIICIICHUE TTOHITHS o] , ocyLiec 0T CpaBHEHME 0O BEKTOB,
«XUMHYCCKUH CaMOCTOATE/IbHO BblbUpasa KpUTepum ANA 3Toro
obuweHnn n p putepumn A, )
DIIEMEHT. HaxoAAT MHGOPMALMIO C UCNO/Ib30BaHMEM
COTpyAHMYecTBe C
ecypcos 6Mbnnotek n cetn NHTepHeT.
OAHOKNACCHUKaMM B pecyp P
npoiecce y4ebHol KoMmyHUKamueHsle: BCTYNatoT B MO, a
ACATENILHOCTU. TaK)Ke y4acCTBYIOT B KOJINEKTUBHOM OBCYKAEHUM
BOMNPOCOB, YYaCTBYIOT B ANCKYCCUU, BNALEHOT
MOHON0TMYECKON U Ananormyeckon popmamm
peuun.
70,71 | Crpoenue Ypok dopmunposaHue YmerwT cocmasnams. | PeaynamueHobie: BbINMOMHAOT
BJICKTPOHHBIX 0007104eK | POPMMUPOBAH | oo apona CXEMBI CTPOCHHS
ATOMOB XMMHYECKHUX 1A HOBbIX MHTepecos aToMOB TiepBbIX 20 3ajaHune No NpeaJsioXKeHHOMY aJifdpUTMYy, a
- 3HAHWUM ’
anemenToB 1-20 B HanDABAEHHBIX Ha SJICMCHTOB B TaKXe CaMOCTOATE/IbHO COCTaBAAIOT N1aH
tabmune 1.4. P MEPUOIUIECKON
BbIMNOJIHEHWA 334aHKA.
Menneneena. n3yvyeHune NpmnpogHbIX CHCTEME; OOBACHAION.
U3UYECKUN CMBICIT
06beKTOB, NOHNMaHMA ?I)OMepOB R [o3HasamesbHbie: BOCIPUHUMAIOT
LEHHOCTM NPUPOADI.
N HepHO/Ia, K KOTOPBIM MHPOPMALMIO HA CAYX U BM3YaAJIbHO,
OpMMpoBaHue MPUHAJICKUAT CTPYKTYPUPYIOT TEKCT, BblAENAA B HEM
SKonornHeckom snement B [ICXD BTOPOCTENEHHYIO U 1aBHYIO MHPOPMALWIO,
KY/IbTYpPbl Ha OCHOBE J.N. Menneneena, [310T OnpeseneHme MOHATUAM.
NPU3HAHUA LEHHOCTY 3aKOHOMEPHOCTH
YKM3HU BO BCeX eé MSMCHCHH CBOVICTB KoMmyHUKamueHble: BNagetoT B YCTHOM U
AJIEMEHTOB B TIpeieax .
npoABAeHUAX. MATTBIX TIEPHOJIOB 1 NMMCbMEHHOW peYblo, y4acTByHOT AManore, a
TJIABHBIX OATPYIIL TaK)Ke B KOJINEKTMBHOM 0BCYKAEHUN BOMNPOCOB.
72 Ilepuognueckuii 3akon | KomOuHMpoB | Onpeaensator cBOtO Hayyamca: onucbiBaTb | PeaysamusHsie:

J.N. Menneneesa u
CTpOCHHE aToMa

aHHBII ypOK

JINYHYIO NO3nLUunto,
A4EKBATHYHO

M XapaKTepusosaTtb
TabanuHyto popmy

I'InaHMpleT cBoun ILI,EI‘/JICTBI/IH B COOTBETCTBUUN C




andodepeHUnpPoBaHHYIO
CaMOOLLEHKY CBOMX
ycnexos B yyebe

ncxa 4.u.
MeHpeneeBa; aenatb
YMO3aKNYEeHUA O
XapaKTepe U3MeHeHUs
CBOMCTB XMMUYECKUX
3/IEMEHTOB C
yBe/inYeHnem
3apAA0B aTOMHbIX

aaep.

lMonyyam
803MOMCHOCMb
Hay4Yumocs:
NPUMEHATb 3HAHWA O
3aKOHOMEPHOCTAX
nepuoamnyeckomn
CUCTEMbI XUMUYECKNX
3/IeMeHTOB ANA
06bACHEHMA U
npeaBuAEeHNA CBOUCTB
KOHKPETHbIX BELLECTB

NoCTaB/IEHHOM 3a4a4€ell U YCIOBUAMMU ee
peanusauunu

llo3HasamenbHbIe: CTaBAT

n popmynnpyroT Lean n npobaemol ypokKa;
OCO3HaAHHO M NPOWU3BO/IBHO CTPOAT B YCTHOM U
nMcbMeHHon dopme

KOMMyHUKGmUGHble.'

BnageHne MOHONOMMYECKOM M ANAIOTUYECKOM
dopmamm peumn

73,74

XapakTepucTrka
XUMHYIECKOTO IJIEMEHTA
Ha OCHOBaHUH €T0
TTOJIOXKCHHUS B
TEPHUOANYECKOMN
CHUCTEME.

Ypok
¢dbopmupoBaHU
sl HOBBIX
3HAHUU

dopmunposaHue
NO3HaBaTE/IbHbIX
WHTEpecos,
HamMpaBJ/iIeHHbIX Ha
n3y4yeHue NPUPOLHbIX
06BEKTOB, MOHUMAHMA
LeHHOCTM NpMpoapl.
dopmmnpoBaHme
3Ko/I0rnMyeckom
KY/IbTYypbl Ha OCHOBE
NPWU3HAHUA LEHHOCTH

Hayuyamca:
XapaKTepu3osaTb
XMMUYECKNe
afemeHTbl 1-3 —ro
nepmvoaa no mnx
nonoxeHuto MCX3
O.U. MeHpeneesa.

lonyyam
B803MOMCHOCMb
Hay4umsca:
onucbIBaTb

PeaynamugHsle: cTaBAT yuyebHble 334a4M Ha
OCHOBE COOTHECEHMWA TOr0, YTO YKe U3BECTHO U
YCBOEHO yYaLMMCA, U TOFO, YTO eLlé HEM3BECTHO

Mo3HasamesnbHbie: CAMOCTOATENLHO BbIAENAIOT
1 GopMyANPYIOT NO3HABATE/bHYIO Lie/b

KommyHukamuseHele: GopmMmynmnpytot
Cco6CTBEHHOE MHEHME M NO3ULMI0, 3343t0T
BOMPOCHI, CTOAT NOHATHbIE A1 NapTHepa
noHATUA




*KU3HU BO BCeEX eé

NU3y4yeHHble 06beKTbI

NpoABAEHUAX. KaK CUCTEMbI,
NPUMeHAA JI0TUKY
CUCTEMHOro aHann3a
75 3HadeHne KomOunupoB | ®opmmposaHue 3Ha10T GOPMYIHPOBKY | PeayssmusHsble: CTaBaT ydebHble 3a4a4m Ha
Hepuonmaeckoro aHHBII YPOK No3HaBaTeIbHbIX MIEPUOUIECKOTrO OCHOBE COOTHECEHWA TOTO, YTO Y3Ke U3BECTHO U
3aKOHA U X
. MHTEepecos, 3aKOHa, ONPCACICHNC YCBOEHO y4aLlMMCS, U TOrO, YTO eLLé HEN3BECTHO
Tepromrieckoit nepuoa, pusndecKuit
CHCTCMBI XHMHHCCKIX HanpaBAeHHbR o N, Mo3HasamesbHbIe: CAMOCTOATENIbHO BblAENAIOT
snemenTos JI. 1. U3y4yeHune NPUPOIHbIX CMBICTT N& TIEpHOAa, : A
MeHmereesa. 06 BEKTOB. MOHUMAHMS onpe/esieHne TPYIIbL, | M GOPMYMPYIOT NO3HABaTE/bHYIO Liesb
’
LLeHHOCTH NPHpOb ¢busnueckuii cMbica Ne
TpYTITEL KommyHukamugHbie: GopmynmpytoT
cob6CcTBEHHOE MHEHME M NO3MLMI0, 334at0T
BOMPOCbI, CTOAT MOHATHbIE AN NapTHepa
MOHATMA
Pasgen 5. Xumnueckan cBasb. OKUCAUTENbHO-BOCCTaHOBUTE/IbHbIE PeaKLuu.
76,77 | MonHas xumMu4eckas YpokK OpueHTupytoTCA B 3HaKT XuMUueckoe Pez2ynamuegHsie: OCO3HAIOT TO, YTO YXKe YCBOEHO
CBA3b. $OpMMPOBaAH | HPAaBCTBEHHOM RoHAMUE. NOH, M TO, YTO eLé HY>KHO YCBOMTb, HAa OCHOBE 3TOr0
HOHHAas XUMHUYCCKast
MA HOBbIX cofiepaHun 1 Cmbic/ie CaMOCTOATE/IbHO CTaBAT yyebHble 3a4a4un.
. 5 CBsI3b. YMeloT
3HaHUI COBCTBEHHbIX MOCTYMKOB
ONPEAENATE MOHHYIO Mo3HasamersibHbIE: BOCMIPUHUMAIOT
CBA3b B XMMMNYECKMX
MHbOPMaLMIO Ha CYX M BU3YasIbHO,
COeIMHEHUAX, ’
COCTABAATL CXEMbI CTPYKTYPMPYIOT TEKCT, BblAeNAn B HEM
06pa30BaHNsA MOHHbIX | BTOPOCTENEHHYIO W FNaBHYIO0 MHGOpMaLMio,
COeaMHEHUN. [aloT onpefenieHne NOHATUAM, CPaBHUBAIOT U
rPyNnMpyoT 06bEKTLI.
KommyHUKamuegHble: BNaaetoT YCTHOM U
MUCbMEHHOW peyblo, y4acTBYHOT B Auanore, a
TaK¥Ke B KO/JIEKTUBHOM 06CYKAEHNM BOMPOCOB.
78,79 | KoBanenrHas Ypok dopmmnposaHme 3HAIOT onpe/e/icHIE PeaynamugHsie: CaMOCTOATENIbHO ONpeaenatoT

XUMHYCCKas CBA3b

HENOJSIpHOU




KoBanenruas dbopmMpoBaH | CNOCOBHOCTM yHaLMXCA | KOBaJICHTHOM CBSI3H, uenb yuebHomn AeATeNnbHOCTH, NaaH BbINOJAHEHUA
HCTIOJIAPHAS CBA3b. UA HOBbIX K CaMOpasBUTMIO U MCEXaHU3M 3a/laHW, OLLeHMBAIOT NPaBUNbHOCTb
o 00pa3oBaHuUs CBS3H. .
3HaHUM camoob6pa3oBaHMio Ha BbINO/IHEHWNA 3a4aHNIA.
OCHOBE MOTUBALMM K
Mo3HasamesibHbie: BblAeNAT U GOPMYANPYIOT
06YyYeHUIo 1 NO3HaHMUIO. A bopmynnpy
Nno3HaBaTe/NIbHOM LieNun, U3BEeKatoT
HeobXoAMMYH MHbOPMALMK U3 TEKCTA, CTPOAT
NOTUYECKME LLeMOYKM PaCCyKAEHUN.
KomMmyHUKamueHsle: BnafetoT YCTHOM U
NMUCbMEHHOW peybto, y4acTBYIOT B Ananore, a
TaKXe B KOINIEKTUBHOM 06CYKAEHUN BONPOCOB.
80,81 | KoBanenrnas nonspuas | Kombunupos | dopmuposaHme 3HAaK0T oripenielicHUE | Pe2ys1iamueHblie: CaMOCTOATEIbHO onpeaenstoT
CBSI3b. aHHBINA YPOK OTBETCTBEHHOro AICKTPOOTPUIATCIILHO | Lenb y4ebHOM AeATeNbHOCTH, NAaH BbINOAHEHUA
OTHOLLEHMA K YYEHWUIO, -CTH, KOBAJICHTHOM 33JaHWIN, OLUEHMBAOT NPaBUIbHOCTb
rOTOBHOCTM K IIOJIIPHOU CBA3H, BbINO/IHEHWNA 3a4aHNN.
caMopasBUTHIO. MEXaHU3M
. Mo3HasamesibHble: BblANAT 1 GOPMYANPYIOT
dopMMUpoBaHHe 00pa30BaHus CBSI3U )il bopmynupy
YmMmeror onpeensTh no3HaBaTeNbHOM LUenum, N3sieKaoT
NHTENNeKTYa bHbIX
o KOBaJIEHTHYO HeobXxoaAMMYH0 MHOOPMALMK U3 TEKCTa, CTPOAT
YMEHWU, CTPOUTb Y ANMY bopmauy , CTP
TOJISIPHYIO CBA3b B JIOFMYECKME LLENOYKMN PaCcCyKaeHUN.
paccysKaeHus, L paccy»a,
COEIMHEHUSX,
aHannsnpoBsatb, Aeate | L BaTh cxemy KomMmyHUKamueHsie: BnaaetoT YCTHOM U
BbIBOAEGI 00pa3oBaHus CBS3H. NMUCbMEHHOW peybto, y4acTBYIOT B Ananore, a
TaK»Ke B KONJIEKTUBHOM 06CYyXAeHNN BONPOCOB.
82,83 | Meramnueckas YpokK dopmunposaHue 3HaK0T XuMuyeckoe PezyniamuegHble: NNaHUPYHOT y4ebHyo
XUMHUYECKAs CBSI3b. $OpMMPOBAH | GrgercraeHHOrO nonsmue: [eATEeNbHOCTb, OLEHUBAIOT NPaBUILHOCTb
1A HOBbIX .. MeETaJUINYeCKas CBS3b, o o
3HaHMIA OTHOLIEHUSA K y4ébe Ha BbIMNOIHEHNA y4ebHbIX AEACTBUNA.

OCHOBE MOTMBAUUU K
O6y‘-IEHVII-O M NO3HaHMUIO.

COCTaBIISIFOT CXEMBI €€
oOpa3oBaHus

Mo3HasamesbHble: BOCPUHUMAIOT
MHPOPMaLMIO HA CNYX U BU3Ya/IbHO, AalOT
onpeaeneHna NOHATUAM, CPaBHUBAIOT U
rPyNnNUpYoT O6bEKTbI, HAXOAAT




3aKOHOMEPHOCTMU.

KomMmyHUKamueHble: y4acCTBYIOT B guanore,
0popMANAIOT CBOU MbIC/IN B YCTHOM U
NUcbMeHHOMN popme.

84,85 | CreneHb OKUCICHHUS. YpoK Y4yacTByIOT B gManore Ha | 3HaKOT onpeaenexHuve PezynsamusHole: cTaBAT y4ebHble 3a4a4m
$bopmMpoBaH | OCHOBE PaBHOMPABHbIX MOHATUA «CTEMEHDb (camocTosaTenbHO, NpY NOMOLLM yunTens),
WA HOBbIX OTHOLUEHMUI U OKUC/IeHUA» .YMetoT NAAHUPYIOT y4ebHy0 AeATeNbHOCTb, OLEHNBAIOT
3HAHW B3aMMHOIO YBaXKeHWUA, onpenenAatb cTeneHb NPaBUAbHOCTb BbINOJHEHUA AENCTBUIA U BHOCAT
BblpabaTbiBas obuee OKMCNEeHUA NO B HUX KOPPEKTUBHI.
pelleHue. dopmyne BewecTsa
U COCTABNATH I'Io3Haeame/1"bele: CTPYKTYPUPYIOT TEKCT,
HOpMYbl N0 BblAeNAA B HEM BTOPOCTEMNEHHYIO U FNABHYIO
CTENeHM OKUCAeHNS, nHbopmaumio, JaloT onpegeneHne NOHATUAM,
MCMONL3YA NPY STOM YCTaHaB/MBAOT NPUYMHHO-CNEACTBEHHbIE CBA3MW.
pAa KoMMyHUKamueHble: YyMetoT C fOCTaTOuHOW
3/1EKTPOOTPULATENBHO NOJIHOTOM M TOYHOCTbIO BblpaKaTb CBOM MbICAH,
. BNaAEH0T MOHOIOTMYECKOM U AMaNorM4eckom
dopmamm peun.
86,87 | Pemenue ynpaxseHuil | Ypok Y4yacTBYyIOT B Agnaniore Ha | 3HaKOT onpeaeneHve PezyniamugHeble: CTaBAT y4ebHble 33434M
no teme «CrereHb dOopMMpPOBaH | OCHOBE PaBHOMPABHbLIX | MOHATUA «CTEMEHb (camocToATeNBbHO, NPY MOMOLLM YUnTENSA),
OKUCIICHID MA HOBbIX OTHOLLEHUI U OKUC/IeHUA» .YMetoT NAAHUPYIOT y4ebHy0 AeATeNbHOCTb, OLEHUBAIOT
3HAHW B3aMMHOIO YBaXKeHuA, onpenenAatb creneHb NPaBUAbHOCTb BbINOJHEHWA AENCTBUIA U BHOCAT

BblpabaTbiBasa obLiee
peleHue.

OKUCNIEHMA MO
dopmyne BelLecTsa
M COCTaBAATb
dopmynbl no
CTENeHM OKUCNeHNA,
MCMo/Ib3ys MPU 3TOM

pag

B HUX KOPPEKTUBDI.

MMo3HasamesbHble: CTPYKTYPUPYIOT TEKCT,
BblAENAA B HEM BTOPOCTEMNEHHYIO M FNaBHYIO
MHopMaumio, AAIOT onpeaeneHme NOHATUAM,
YCTaHaBAMBAlOT NPUYUHHO-CNEACTBEHHbIE CBA3M.

KOMMyHUKGmUBHbIE: YMEKT C ILI,OCTaTO‘-IHOlL/'I




neKTpooTpULATENBHO

NONHOTOM U TOYHOCTbIO Bblpa*aTb CBOU MbIC/N,

-CTW. B/1aeoT MOHO/IOTMYECKOMN U ANanorn4yeckom
dopmamm peun.

88,89, | OkucIUTEILHO- KomOunupoB | dopmuposaHme 3HaKT XuMUyecKue PezyniamugHoble: CTaBAT yyebHble Lenu,

90 BOCCTAaHOBUTCIIBHBIC aHHBIA YPOK OTBETCTBEHHOrO noHAMUR. CaMOCTOATE/IbHO aHaNM3NPYIOT YCI0BUA
pEeaKInH. OKHCJIUTEIb U

OTHOLLUEHUSA K YYEHMIO AOCTUMNKEHMUA LeNn, OLEHMBALOT NPABUIbHOCTb
BOCCTaHOBHTEIIb, )
MCNONb3YA CNELUMANBHO | (rparar o o BbIMOJIHEHUA AEACTBUA.
noao6bpaHHble CPeACTBa. | BOCCTAHOBICHHE. 6
. Mo3HasamesibHble: BbIAENAIOT HEOBXOAMMYIO
YMeHMe oueHUTb Onpedensiiom: A AnMy
MHGOPMALUMIO U3 MPOUYMTAHHOIO TEKCTA
CTEneHb ycnexa unm CTENEHb OKHUCIICHNS dopmal, p ,
. SJICMCHTAa B CTPYKTYPUPYIOT CBOU 3HAHUA
Heycnexa csoeu PYKTYPMPY ’
COCTMHCHUH,
ACATENLHOCTU OKHCJIUTCIIA 1 onpenensoT KPUTEPUN ANA CpaBHEHUA PaKTOB,
BOCCTaHOBHECHH, THUII ABSIEHU i
XUMHYIECKOH PEaKITHH
110 MSMCHCHIIO KommyHuUKamuseHsle: BbICNYLUINBAIOT U
CTCIICHU OKHUCJICHUA 6
N — 0OBEKTMBHO OLEHMBAIOT APYroro,
3JICMEHTOB.
YMEOT BECTU gManor, BbipabaTtbiBan obuee
pelleHue.

91,92 | YnpaxHeHus B Ypok - dopmunpoBaHue VYMET OnpeesITh PeeynsamusHble: NpeobpasytoT NPaKTUYECKYHO
COCTaBICHHH MPaKTUKYM KOMMYHUKaTUBHBbIX CTCIICHD OKHMCIICHHA 3a/jauy B NO3HaBaTE/IbHYIO, OCYLLLECTBNAIOT
OKHCJIUTEIHLHO- 3JICMEHTOB B

KOMNETEHTHOCTU B no3HaBaTe/ibHYt0 pedeKkcuto B OTHOLEHUHN
BOCCTAHOBUTCIIBHBIX COCIMHCHUH, . .
peaKIuid. obweHnn n OKMCITHTENN ’ AEeNCTBUI NO peLleHMto No3HaBATE/bHbIX 334au4.
COTPYyAHMYECTBe CO BOCCTaHOBMTEJIH, lMo3HasamesbHble: AAlOT onpeaeneHns
CBEPCTHMKaMMW. OKHCJICHHC 1 NMOHATUAM, MOTYT HaliTK cnocob pelueHus
dopmuposaHme BOCCTaHOBJICHHC npo6aemHoI 3a4aun

WHTENIEKTYaIbHbIX
YMEHMI: aHaN3MpoBaThb
TEKCT yyebHMKa

KommyHUKamueHsle: y4acCTBYIOT B Ananore,
KONIEKTUBHOM 06CyKAeHMUM Npobiembl,
BNALET MOHOIOrMYECKON U AMaNorMyecKoli
dopmamm peun.




93,94 | O6obmeHne Ypok dopmunpoBaHus Ymetot PeaynsamusgHble: NNaHUPYIOT
CHCTCMATH3ALIA KOPPEKIUH U | KOMMYHUKaTUBHbIX XapaKTepusosarb: nocnefo0BaTeNbHOCTb CBOUX AeNCTBUIA U
3HaHu# 1o TemMam «I13
NPOBEPKH KOMMNETEHTHOCTU B Nexs A.n. NPOTrHO3UPYIOT UX Pe3ynbTar.
u TICXD TN SHAHM MeHaeneesa, 3HatoT
MeHeneesa i obLWweHUn n lo3HasamesnbHble: BbIABUTAOT aPryMEHTbI,
COCTaB aToOMa.
cg)oeﬂne aToMa» u COTPYyAHMYECTBE CO CocTaBAtoT: yCTaHaBAMBAA NPUYMHHO-CeACTBEHHbIE CBA3M
g TPOCHHC BCIICCTBA. CBEepPCTHUKaMMU. ypaBHeHUs MeXay nyyaembiMn AsBNEHUAMU, U3BNEKAIOT
KHCTHTCIEHO- OKUCUTE/IbHO- HEO6XO,LI,VIMVIO VIHd)OpmaLI,VIIO M3 NPOYNTAHHOTIO
BOCCTaHOBHTEIIbHBIC
BOCCTAHOBUTE/IbHbIX TeKcTa.
peaKuum». .
peakLumnn. KommyHUKamueHsie: ymetoT GopmynnposaTb
co6CTBEHHOE MHEHME, aprYMEHTUPOBATL CBOIO
TOYKY 3pEHMSA, OTCTaMBATb €€ He BpaXKaebHbIM
ANA Apyrnx o6pasom; BNaSEOT MOHOMOMMYECKOM
W amnanornyeckomn Gpopmamm peun.
95 KonTpoabsHast padora | Ypox - dopmunposaHue VYMEIT BBIUUCIAITE IO | PeayasamugHble: NpeobpasytoT NpaKTUYECKYHo
Ned. «I13 m HICXI IIPaKTHKYM KOMMYHWUKaTUBHbIX XUMHICCKUM 3a4ay4y B NO3HaBaTe/IbHYIO, OCYLLECTBAAIOT
.M. Menneneesa u YPABHEHUSIM MacCy 10
KOMMNETEHTHOCTU B Nno3HaBaTe/ibHYt0 pedeKkcmio B OTHOLEHUHN
CTpOeHHe aTOMa» U H3BECTHOMY B .
«CTpoenHe BemecTsa. obLWweHUn KONHUECTBY BemecTpa, | AEVCTBUIA N0 PeLIeHNIO NO3HaBATe/IbHbIX 33434,
OKHCIUTEIBLHO- coTpyaHun4ecrtee co BCTYNHUBIIETO MJIN o3HasamersnbHblE: AatoT onpeaeneHnA
BOCCTAHOBHUTE/IbLHBIC CBEPCTHUKAMM. TTOTYHaroIICrocs B MOHATUAM, MOTYT HaliTK cnocob peLueHns
PeaKIum. dopmmupoBaHme pe33g“’TaTe PCAKIHH, U | n5061emHoi 33aa4M
Hao00O0POT.
NHTENNIeKTYa IbHbIX P KoMmyHUKamueHsle: y4acCTBYIOT B Auanore,
YMEHWIN: aHaNnM3npoBaTb KONTEKTUBHOM 06CyKAeHMUM npobiembl,
TEKCT yyebHMKa BNALET MOHO/IOrMYECKON U AMaN0orMyecKoi
dopmamm peun.
96,97, | O60bueHne 1 Ypok dopmmpoBaHua Ymetot PeaynamusgHsbie: NNaHUpPyIOT
98 cncTematmsauna KOPPEKIHMU U | KOMMYHWKATUBHbIX XapaKTepn3oBaTb: nocneaoBaTe/IbHOCTb CBOUX AENCTBUIA U
3HaHUM N XMmuu 3a IPOBEPKH KOMMETEHTHOCTM B XUMUYECKYIO NPOrHO3MPYIOT UX Pe3y/bTar.
Kypc 8 Knacca
yp 06LLEHNM U CVMBOJIUKY,

llo3HasamersibHbIe: BblABUIAlOT apPryMeHTbl,




3HAaHUN

coTpyaHun4ecrtee co
CBEPCTHUKaMMU.

XMMMYEcKue
noHATUA, GaKTbl,
OCHOBHbI€ 3aKOHbI 1
TEOPUM, 3HaIOT COCTaB
aToma.

CoctasnsaioT:
ypaBHeHus
OKUCNNTENbHO-
BOCCTAaHOBUTE/IbHbIX
peakummn.

OH [10/13KEH UMETb
OCHOBbI
byHOAaMEHTaNnbHbIX
3HAHMM N0 XMMUU
(1), no3sonsaowme
BblpaboTaTtb
npeacTaBieHnn o
COCTaBe BEeLLeCcTB, UX
CTPOEHUN,
npespaLLeHnnaXx,
NPaKTUYECKOM
NCNoNb30BaHUW, a
TaKXxe 06
ONacHOCTU, KOTOPYIO
OHU MoTyT
npeacTaBaATb.

U3yyaa xumutio,
yyaumecs y3HatoT o
MaTepuasibHOM
eaMHCTBE BCeX
BeLLecTB
OKpy»KatoLero
MUpa,
obycnoBnaeHHOCTH
CBOWCTB BELLECTB UX

yCTaHaBAMBasA NPUYMHHO-C/IeACTBEHHbIE CBA3M
MeXAy U3y4aembiMU ABNIEHUAMMU, U3BEKAIOT
HeobxoAMMYy0 MHPOPMALMIO U3 NPOUYUTAHHOIO
TeKCTa.

KommyHuKamueHsie: ymetoT GopmMynnpoBaTtb
CO6CTBEHHOE MHEHME, APFYMEHTUPOBATL CBOHO
TOYKY 3pEHUA, OTCTaMBaTb €€ He BparKaebHbIM
ANA Apyrnx o6pasom; BNaSEOT MOHONOMMYECKOM
W guanornyeckoit popmamm peun.




COCTaBOM U

CTpPOEHUEM,
no3HaBaemocCTn 1
npeackasyemocTtu
XUMUYECKUX
ABJIEHNA.
99 MNosTOpeHune.
Pe3sepBHbI ypoK
100 MNosTOpeHune.
Pe3epBHbIi ypoK
101 MNosTOpeHune.
Pe3epBHbIN ypoK
102 MNosTOpeHume.

Pe3epBHbIi ypoK




9 kjgacce

n/n

Jara

ILnan

dakr

Tema ypoka

dopma
OpraHu3anuu
ypoKa

Buabl yueOHoO# qeiTeJIbHOCTH

IloBTOpeHue u 006001IeHUE cBeleHUiT 10 Kypey 8 kiaacca. Xumudeckue peakuuu (5 1)

Knaccudukarms
HEOPraHMYECKUX BEIECTB U MX
HOMCHKJIATypa

Ypok ycBoeHus
HOBBIX 3HAHUMI

XapakTepu3yroT OKCUIbI, THIPOKCH IBI (OCHOBaHUs, aM(pOTEPHBIC
THIPOKCHUJIBI, KUCIOPOACOICPIKAIINE KUCIOTHI) U COJIU TI0 TUIAHY:
COCTaB, CIOCcOObI 00pa30BaHus HA3BAaHUM, XapaKTEpHBIE CBOMCTBA
u noydenue. KiaccuuuupyroT OKCHIbI, THIPOKCHIBI
(ocHoBauwMsI, aM(OTEPHBIC TUAPOKCHUIBI, KHCIOPOICOCPIKAIIIHIE
KHCJIOTBI) U COJIM IO PA3JInYHBIM MPU3HAKAM. Y4aTcs
MOJATBEPKIATh XapaKTEPUCTUKY OTJECIbHBIX IPEACTABUTEICH
KJIACCOB HEOPTaHWYECKHUX BEIECTB YPABHECHHUSIMU
COOTBCTCTBYIOIIIUX peaKuHﬁ. PaCKpI)IBaIOT B3aUMOCBA3b MCIKOY
KJIaCCaMU HEOPTaHWYECKUX COCJAMHEHHH, KaK TCHETHUECKYIO

Kiaccudukanmss XuMUYECKHX
peaKkMii Mo pa3audHbIM
OCHOBaHUSM

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBSCHSIOT MOHATHS «XHMHUYECKAsT PEAKIUS», «PEaAKIIUN
COEIMHEHUS», «PEAKIIUU PA3IOKESHUS», «PEAKIIUU OOMEHAY,
«PEeaKINU 3aMeIIECHUs, «PEAKIINN HEUTPATU3aIII,

BxonHas auarnoctuyeckas
paborta

YPOK KOHTpOIIA
3HAHWUMI

«OK30TEPMHUYECKUE PEAKLIUNY, «OHAOTEPMHUUECKUE PEAKIIUNY,
«0OpaTUMBbIE PEAKIINY, KHEOOpaTUMbIE PEAKIIUNY,
«OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKLIMNY, «TOMOTE€HHBIE
pEeaKkuymn», «reTepOreHHbIE PEAKIUNY», «KATATUTUYECKAE PEAKIIHN,
«HEKaTATMTHYECKUE PEaKII», «TEII0BOH 3 (HEeKT XUMUUECKO
peaxkuuny. KnaccupuuupyroT XMMHUECKHUE PEAKIIH 110
pa3IMYHBIM OCHOBaHMSIM. ONpenestoT OKUCINUTEND U
BOCCTAHOBHUTEIb, TPOLIECCHI OKUCICHHS U BOCCTAHOBIICHHUSL.
Ha0mro1a10T M ONKMCHIBAIOT PEAKIMKM MEXy BEIIeCTBAMH

[TonsiTe 0 ckopocTH
XAMHUYECKON PEaKIUU.

VYpok —
HCCJIEI0BAHNE

OOBSCHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOM peakium.
IAPryMEHTHPYIOT BBIOOp €IMHUI] U3MEPEHHUS. Y CTAaHABIUBAIOT

Karanus

MPUYINHHO-CJIICACTBCHHBIC CBA3W BJIUAHUA PA3JIMIHBIX (baKTOPOB Ha
CKOPOCTh XUMUYECKUX peakiuii. HabmroaaroT u OnmuchIBaloT
[PEAKIIMK MEX]Ty BEIIECTBAMH C TTIOMOIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U SI3bIKA XUMHH. [IpOBOMASAT OMBITHI, TOITBEPKIAIOIIIE
BaBUCHUMOCTH CKOPOCTHU XUMHUYECKOU PEaKMU OT PA3JIMIHBIX




kbaxTopos

Xumudeckue peakuuu B pacrsopax (10 v)

6 DNEeKTPOIUTHYECKAS Ypox - XapakTepu3yroT MOHATHS «QJIEKTPOJIUTUYECKAs IUCCOLMALIMSY,

JUccoLranus UCCIICIOBAHNUE | «QJIEKTPOIUTBI», «HEIJIEKTPOIUTH». Y CTAHABIUBAOT IPUYMHHO-
CJIEJICTBEHHBIE CBSA3M MEXKIY IPUPOJIOH 3JIEKTPOIUTA U CTENEHBIO
€ro IUCCOLMALMU. Y CTAHABIMBAIOT IPUYNHHO-CIICICTBEHHBIC
CBS3M MEXKIY TUIIOM XMMHUYECKOH CBSI3U B JIEKTPOJIUTE U
MEXAHU3MOM €0 JUCCOLUALNH.

7 OcCHOBHBIE TIOJIOKEHUS VYpok ycBoeHus | XapakTepHU3yIOT MOHATHUS «CTEIEHb TUCCOLMALUNY, «CHIIbHBIC
TEOPUU IEKTPOJIUTUUECKON HOBBIX 3HAHUH | BJIEKTPOJIUTHI», «CJIA0bIE AIEKTPOJIUTHD, KKATUOHBI», «AHHUOHBIY,
nucconuanuu (TO1) «KHCIIOTBI», KOCHOBaHU», «coyn». COCTaBIIAIOT ypaBHEHHUS

AIEKTPOJUTUYECKON AUCCOLUALMM KUCIIOT, OCHOBAHUH U COJIEH.

NmocTpupytoT IpuMepaMu OCHOBHBIE TIOJIOKEHUS TEOPUU

AIIEKTPOJINTUYECKON JUCCOLUAIIIH.

PaznuuaroT KOMIIOHEHTBI 1I0Ka3aTeNbCTB (TE3UCOB, apIYMEHTOB U

(hopMBI JOKA3aTEIbCTBA)

8 Xumuyeckue cBoicTBa KucioT | KomOuHMpoBaH | XapakTepusyroT oOIIMe XUMUYECKHE CBOMCTBA KUCIIOT C MO3ULIUN
B cBere TO/I HBIH ypOK TEOPHUH IEKTPOJUTHUECKON Aucconranuy. CoCTaBIIsSIFOT

MOJIEKYJISIPHBIE, TTOJIHbIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS
peaxkuuil ¢ y4acTueM KHUCIOT. APryMEHTUPYIOT BO3MOXHOCTb

9 XUMUYECKUE CBOWCTBA KHUCJIOT Ypok- MPOTEKAHUS PEAKIUU C y4aCTUEM KHCIOT HA OCHOBE MpaBUIIa

B cBere TO/I MIPaKTUKYM beprosuie u psna akTHBHOCTH MeTaJlIoB. [IpoBOJAT OMBITHI,
MOJITBEPIKIAOIINE XUMUYECKHE CBOMCTBA KUCIIOT, C
co0uTro/IeHreM paBuil TEXHUKH Oe3onacHocTH. Habmronaot u
OMMCHIBAIOT PEAKIMH C YUACTUEM KHUCIIOT C TOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA U A3BIKA XUMUU

10 XuMudeckue coiictBa | KomOunuposan | CocTaBIisilOT MOJIEKYJISIPHBIE, IIOJHbIE U COKPAIlIEHHbIE HOHHbIE

OCHOBaHUN B CBETE TEOPHUH HBIN YPOK YPAaBHEHUS PEAKIMM C y4aCTHEM OCHOBAaHUU. APTryMEHTHPYIOT

PIIEKTPOJINTUYECKON BO3MO>XHOCTb IIPOTEKAHUS PEAKLIUN C y4aCTUEM OCHOBAHUM Ha

ncconranuu ocHoBe npaswia bepromie. [IpoBOAAT ONBITHL, TOATBEPKAAOIINE

XUMHUYECKHE CBOKMCTBA OCHOBAHUM, C COOJIIOICHUEM MPaBHIT
TeXHUKH Oe3omacHoCcTH. HabmroaaroT U OMUCHIBAIOT PEAKIIUU C
y4acTHEM KHUCIIOT C MOMOIIBI0 PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA




XUMHHN

11 XHWMHYECKHE CBOMCTBA COJICH B | YPOK YCBOGHHUS | XapaKTEePU3YIOT OOIIHNE XMMUYECKHE CBOMCTBA COJIEH C TO3UITUI
CBETE TEOpUHU | HOBBIX 3HAHUW | TEOPUU IEKTPOJUTHUECKOHN aucconranuu. CoCTaBIsSIIOT
AIIEKTPOJIUTUYECKON MOJIEKYJISIPHBIE, MTOJIHbIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHS
CCOLIMAIUN peaxkiuii ¢ yuactueM cojeil. ApryMeHTUPYIOT BO3MOKHOCTh
MIPOTEKAHUS PEaKIMil C yuacTUEM COJIeil Ha OCHOBE IIpaBHiia
beptome. IIpoBoAST ONBITHL, TOATBEPKIAIOIIUE XUMUYECKUE
CBOIICTBa coJIei, C COOJIIOIEHUEM IPABHII TEXHUKH 0€30IaCHOCTH.
Habmo1a10T 1 ONMUCHIBAIOT PEAKIMH C YYaCTHEM COJICH C
MIOMOIUIBIO PYCCKOT0 (POJIHOTO) A3BIKA U S3bIKA XUMHH
12 [TonsaTHe o ruaponuse coneun KomOuHMpoBaH | ¥YcTaHaBIMBarOT 3aBUCUMOCTb MEX/1Y COCTaBOM COJIM U
HBIH YpOK XapaKkTepoM T'HApoin3a. AHAIM3UPYIOT CPeay pacTBOpPa COJH C
MIOMOUIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOIN3a COJU Ha
OCHOBE aHaJIu3a ero (hOpMyIIbl
13 ILp. Ne 1. Pemmenune Ypok - VYyarcs oOpamatecsi ¢ JTa0OpaToOpHBIM 000pyJIOBaHUEM U
9KCIIEPUMEHTAIBHBIX 337a4 0 MPAKTUKYM HArpeBaTeNIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IIpaBUIAMHU
TeMe «IIEKTPOIUTUIECKAsT TEXHUKU Oe3omacHocTH. HalOromaoT CBOHCTBA 3JIEKTPOJIUTOB H
JTUCCOLIAAITUSY MPOUCXOJSAIINX C HUMHU sBiIeHUN. HaOnrogaroT M OmMchIBAIOT
peaKuu C y4aCTHEM O3JIEKTPOJIUTOB C IOMOILBIO €CTECTBEHHOIO
(pycckoro WM POIHOTO) SI3bIKA U fA3bIKA XUMUHU. DOPMYIHPYIOT
BBIBOJIbI 110 pe3yJIbTaTaM MIPOBEJIEHHOTO SKCIIEPUMEHTA
14 O60061enue u Ypok O0001I1al0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
CUCTEMATH3aLMs 3HAHUH 110 00001EeHns 1 «XUMHUYECKHE PEAKLIUH B pACTBOPAX JIEKTPOJUTOBY. [IpumeHsroT
TeMe «XMMUYECKUE PEAKIMK | 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 U3YUYEeHHbIN MaTtepuall, padortas 1o
«XUMUYECKUE PEaKlIU1 B rpynmnaM ¢ 3aJJaHusIMU pa3HOTO YPOBHS CIOKHOCTH, BBITIOJIHSIOT
pacTBOpax AJIEKTPOJIUTOB KOHTPOJIbHYIO padoTy.
HemeTtanibl 1 ux coequHeHus (25 4)
16 OO01mas xapakTepuCcTHKa Ypok — OOBACHAIOT, YTO TaKoe HeMeTalTbl. CpaBHUBAIOT aJUIOTPOIHBIC
HEMETAJIJIOB UCCJIEIOBAaHUE | BUJOM3MEHEHHsI KUCIOpoaa. PackpbiBaTh MPpUYHHBI aJITIOTPOIIHH.

XapaKTepI/I3y10T XUMHNYCCKHEC 3JICMCHTBI-HEMCTAJLJIbI U IIPOCTLIC
BCIICCTBA-HEMETAJIJIBI: CTPOCHHE, (bHSquCKI/Ie 1 XUMHUYCCKUC
cBoMcTBa HeMeTaUIOB. OOBACHSIOT 3aBUCUMOCTD OKHCIUTEIBLHO-
BOCCTAaHOBHUTEIBHEIX CBOMCTB 3JICMEHTOB-HEMETAIIIOB OT MX




1oJ10keHus B llepnoandeckoi cucremMe XuMHYECKUX DJIEMEHTOB
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Ob6mas
XapaKTePUCTHKA DJIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunupoBan
HBIN YPOK

XapakTepusyroT CTpoeHue, PU3ndYeckrue U XMMHUUECKHUe CBOICTBa,
MOJIy4eHUE U MPUMEHEHHUE TaJIOTeHOB B IJIaHEe 0011Iero,
0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK/Iy CTPOCHHEM aTOMa, XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUTMUECKOM PElIETKH rajJoreHoB, uX
(U3HYECKUMU U XUMUYIECKUMU CBOWCTBAMU

18

COGI[I/IHCHI/IH TaJIOrCHOB

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepu3yloT coCTaB, (pU3MUeckre W XMMHYECKHE CBOMCTBA,
[IOJIyYeHUE U  NPUMEHEHUE  COEJUHEHUIl  TaJloTeHOB  C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
HaspiBatoT coenuHeHHs TaJOreHOB MO (OpMyJe U COCTaBISIOT
dbopMynbl [0 HX HA3BAaHUIO. YCTAHABIUBAIOT NPUYUHHO-
CIIEJICTBEHHBIE CBSI3M MEXJAY XUMHUYECKOW CBA3bIO, TUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COEAMHEHWH  TaJIoT€HOB,  MX
(UBUYECKUMU U XUMUYECKUMU CBOWCTBaMH.

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

BrIMoHAIOT pacueTsl Mo XUMHUYECKUM (GopMysiaM B ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM COETMHEHHI raJOT€HOB

19

[T.p.Ne 2. «M3y4ueHre CBOHCTB
COJISTHOM KUCIIOTBI»

Ypok-
MIPAKTUKYM

VYuarcs oOpamarbcst ¢ J1abopaTopHbIM — 000pYyJIOBaHUEM U
HarpeBaTeNbHBIMU TMPUOOpPaMH B COOTBETCTBHH C TIpaBUIAMHU
TexHUKH Oe3omacHocTu. HalmromaroT CBOMCTBA AJIEKTPOIUTOB U
MPOUCXOSAIINX C HUMHU sBiIeHUN. HaOnrogaroT M OMMCHIBAIOT
pPEeaKIMH C y4acTHEM DIIEKTPOIHMTOB C MOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POIHOTO) SI3bIKA U fA3bIKA XUMUHU. DOPMYIHPYIOT
BBIBOJIbI 11O PE3YJIbTaTaM MPOBCACHHOI'O SKCIICPUMCHTA

20

OO01mas xapakTepuCTHKa
aneMeHTOB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlaroT oO0IIyr0 XapakTEepUCTHKY aToMaM, MPOCTBIM BELIECTBAM H
COEIMHEHUSIM XaJIbKOT€HOB B 3aBUCUMOCTH OT MX IOJIOKEHHS B
Ilepunonnueckoi cucreme. XapakTEpU3yrOT CTPOCHUE, AJTIOTPOIIUS,
¢bu3znyecKkue U XMMHYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE
cepbl. YCTaHABIUBAIOT IPUYUHHO-CICACTBECHHBIE CBS3H MEXKIY
CTPOCHHEM aTOMa, XUMUYECKOHN CBA3BIO, TUIIOM KPHUCTAJUIMYECKOU
PELETKH cepbl, €€ GU3NIECKUMU U XUMUYECKMMH CBOWCTBAMH.
BbIonHAI0T pacy€Tsl M0 XUMUYECKUM (hOopMysiaM U ypaBHEHUSIM
peaKLyii, IPOTEKAIOIIUX C YYACTUEM CEPBL.




21

CepoBoiopo1 U CyIbGUAbI

KomOunupoBan
HBIN YPOK

XapakTepu3yroT coCTaB, (PU3UUYECKHE U XMMHYECKUE CBOMCTBA,
MOJIYYCHUE U IIPUMEHCHUE COCIMHCHUM CePhbl B CTCIICHU
OKHCJICHHS -2 ¢ UCIIOJIb30BAHUEM PYCCKOTO (POIHOIO) SI3bIKA U
sI3bIKa XUMUU. Ha3pIBatOT COCIMHEHHUS CePhl B CTCIICHU
OKHUCJICHHS -2 110 POPMYJIC H COCTABJISIOT (POPMYJIBI IO HX
Ha3BaHU0. COCTABIISIIOT MOJICKYJIIPHBIC M HOHHBIC YPaBHCHHS
peaKIui, XapaKTepU3yIOIUe XUMUICCKUE CBOMCTBA COCTMHCHHIM
Cephbl B CTCIICHH OKUCIICHHS -2.
OnuChIBAIOT MPOLECCHl OKUCICHHUS-BOCCTAHOBIICHUS, ONPEICIISIOT
OKHUCIUTEIb M BOCCTAHOBUTEIb W COCTABJISIIOT JJICKTPOHHBII
OajlaHC B pEaKIHUsIX C Y4aCTHEM CEepbl B CTCIICHU OKHCICHUS -2.
YcTaHaBIHUBAOT HMPUYMHHO-CICACTBEHHBIC  CBSI3U  MCXKIY
XUMHUYECKOH  CBSI3bI0, THIIOM  KPHUCTALIMYECKOHM  pPEIETKH
COCJIMHEHUH Cephl, UX (PU3NICCKIMH H XUMHUYCCKHMH CBOHCTBAMH

22

KI/ICHOpOI[HHe COCAUHCHUS CCPBI

KomOuHupoBan
HBIN YPOK

3anuceiBaloT (GOPMYIIbI OKCUIOB CEphl, Ha3bIBAIOT MX, OIMHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWUM O KHCIOTHBIX OKCUAX.
XapakTepu3yloT COCTaB, (U3NYECKHME M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KaK JJEKTPOJIMTA C UCIOIb30BAHHUEM PYCCKOIO
(poxHOrO) s3bIKA U sI3bIKa XUMHUHM. COCTaBISIOT MOJEKYJISIpPHbIE U
VMOHHBbIE YpPaBHEHMS pEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBA CEpHOM KUCIOTHI. Pacnio3HatoT cynbhaT-uoHbI.
XapakTepru3yroT CBOMCTBA KOHIICHTPUPOBAHHON CEPHOW KHCIOTHI
KaK OKHCJMTENS C MCIOJIb30BaHUEM PYCCKOTO (POIHOIO) sI3blKa M
a3plka  XuMuUM.  COCTaBJISIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METO0M 3JIEKTPOHHOTO OasiaHca.
BbImonHAI0T pacy€Thl MO0 XUMUYECKUM (opMysaM U ypaBHEHHUSIM
peakuyii, IPOTEKAIOIIMUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habmo1a10T 1 ONKCHIBaIOT XUMUYECKUN SKCIEPUMEHT
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ILp. No 3. «M3ydyeHne cBOWCTB
CEpPHOM KUCIOThD»

Ypoxk —
IIPAKTUKYM

VYyarcs oOpamarecsi ¢ J1aOOpaTOpHbIM — O00OpPYJOBAHUEM U
HarpeBaTeIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IIpaBUIIaMU
TeXHUKU Oe3omacHocTH. HaOnromaroT CBOWCTBA 3JEKTPOIUTOB U
MPOUCXOJSAMINX C HUMHU sBieHud. HaOmrogaroT M onmMchIBaIOT
peaKuy € y4aCTHEM D3JIEKTPOJIUTOB C IOMOILIBIO E€CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIbI 110 PE3YJIbTaTaM ITPOBEIEHHOIO dKCIIEPUMEHTA
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Ob6mas
XapaKTePUCTHKA XUMHUYECKHX
anemeHToB VA rpynimsl. A30T

KomOunupoBan
HBIN YPOK

JatoT o0yl XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COCIMHEHUSIM NMHUKTOT€HOB B 3aBUCHUMOCTH OT UX TOJIOKEHUS B
[lepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (U3HIECcCKre
U XMMHYECKHE CBOMCTBA, MOJYyYEHHE W MPUMEHEHUE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
HaspiBatoT coenuHeHus azoTa 1o GOpMylne U COCTaBISIOT
dbopMynbl 0 HX Ha3BaHUIO. YCTAHABIUBAIOT NPUYUHHO-
CJIC/ICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMHYECKOH CBS3M, THIIOM KPHUCTANIMYECKOW pemeTKu
a30Ta ¥ ero (U3NYECKUMU U XUMUYECKUMU CBOWCTBAMH.
BreimonHsoT pacy€rhl Mo XUMUYEecKUM (GopMmysiaM U ypaBHEHHUSIM
peaxiui, IpOTEKaIIMUX C y4acTUEM a30Ta
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Ammuak. Coiii aMMOHUS

Ypok ycBoeHus
HOBBIX 3HAHUN

CocraBisiior  ¢GopMyJIBl MO0 WX HAa3BaHHWAM. 3alHCHIBAIOT
MOJICKYJISIPHBIE M MOHHBIE YPaBHEHUS PEaKIUil, XapaKTepU3yIOIue
XMMHUYECKHE CBOMCTBAa amMMHaka U cojieil ammoHus. CoCTaBisoT
YPaBHEHHS  OKHUCIMTEIBbHO-BOCCTAHOBHUTEIBHBIX  PEAaKUMH ¢
y4acTHEM aMMHaKa C IOMOIIbIO AIEKTPOHHOTO OaJiaHca.
VYcTaHaBNMBAIOT MPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY BHJIaMHU
XUMHUYECKHX CBSI3€H, TUIIAaMHM KPUCTAJUIMUECKUX PEIIETOK aMMHUaKa
U colell aMMOHHUA U UX (UINYECKUMH ¢ XUMUYECKUMHU
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMHUCHIBAIOT XUMHUYECKHUI
HKCHEPUMEHT [0 Paclo3HaBaHUIO HOHOB aMMOHHS € COOJIIOIEHUEM
IIpaBWJI TEXHUKH 0€30IaCHOCTH.

BeImonHs0T pacy€Thl Mo XUMUYECKUM (opMmysiaM U ypaBHEHUSIM
peaxiui, MpOoTEeKaIINX C y9aCTHEM aMMHaKa
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I1.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4eHHUe ero
CBOMCTB»

VYpok -
MIPaKTUKYM

[Tomygaror, coOuparoT W pacmo3HalOT amMMuak. PaboTaroT cC
1ab0paTOPHBIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU TPHOOpaMU B
COOTBETCTBUU C TpaBUJIAMU TEXHUKH Oe3ormacHocTu. HabmromaroT
U ONMCBHIBAIOT XUMHUYECKUH SKCHEPUMEHT C TMOMOIIbIO PYCCKOTO
(ponHOTO) sA3bIKA W sI3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJBI IO
pe3yabTaTaM IpPOBEICHHOTO sKcrepuMeHTa. COTpyqHHYAIOT B
npolecce y4eOHOro B3auMoIeNCTBUS TpH paboTe B rpynmnax
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Kucnopoaconepxaniue
COEMHEHMS a30Ta

Ypok -
UCCIIEJOBaHUE

3anuChIBalOT PEaKLMil, XapaKTepU3yIOLIMe XUMUYECKUE CBOMCTBA
OKCHJOB a30Ta. YCTaHABJIMBAIOT MPUYMHHO-CIICICTBEHHbBIE CBSI3U
MEXIy BUJIOM XUMHUYECKOM CBSI3M, THUIIOM KpUCTAUIMYECKOU
pPEeIIETKH OKCHUJOB a30Ta M WX (U3HYECKUMHU W XUMHUYECKUMH
cBoiicTBamu. XapaKTepU3yIOT COCTaB, (pU3NUECKHE U XUMUYECKUE
CBOWMCTBAa a30THOM KHCIOTHI KakK 3JIEKTPOJIUTA, INPUMEHEHUE C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XHUMHUH.

3anuchIBalOT MOJICKYJIIPHBIE M HMOHHBIE YPAaBHEHHS pEaKIui,
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Kucnoponcoaep:xaiue
COEIMHEHUS a30Ta

KomOunupoBan
HBIN YPOK

XapaKkTepU3YIOIUEe XUMUUYECKHE CBOMCTBA a30THOM KHCIOTHI Kak
anekTpoauTa. [IpoBoasT HAOMIOMAIOT M OMUCHIBAIOT XUMHYCCKHI
AKCIEPUMEHT, XapaKTEPU3YIOIINI CBOMCTBA a30THOM KUCIJIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUJI TCXHUKU 0€30IacHOCTH.
XapakTepu3yroT a30THYIO KUCIOTY KaKk OKUCIUTENb. COCTaBISAIOT
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
XapaKkTepU3YIOIIUX XUMHUUECKHUE CBOMCTBA a30THON KUCIIOTHI KaK
OKHCJIMTEJIS, C TOMOIIBIO 2JIEKTPOHHOTO Oananca. [TpoBomsrT,
HaOIIOAI0T U OMTUCHIBAIOT XUMUYECKUN IKCTICPUMEHT,
XapaKTEePU3YIOLUI CBOMCTBA a30THOM KHUCIIOThI KAaK OKACIIUTENS, C
cOOJII0ZICHHEeM MPaBUJI TEXHUKH 0€30MacCHOCTH
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®docdop u ero coeTMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3ylOT  CTpOEHHE, aJUIOTpONuio, (U3HYECKHEe |
XMMUYECKHE CBOMCTBa, MOJy4YeHHE M TNpuMeHeHue Qocdopa c
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMHH.
CaMocTosATeNbHO OMKMCHIBAIOT cBOMcTBa okcui ¢ochopa(V) kak
KHMCJIOTHOTO OKCHJIa U CBOMCTBA OPTOPOCHOPHON KHUCIIOTHI.
[TpoBOaAT, HAOMIOJAIOT U OMMCHIBAIOT XUMHUECKUI 3KCIIEPUMEHT C
COOIIOICHHEM TIPaBWJI TEXHUKH Oe30macHOCTH. Pacrio3HaroT
bochar-noHsI
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Ob6mmas
XapaKTepUCTHKA JIEMEHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTu3aIx
M 3HAHUHU

JlatoT 001y XapakTepUCTUKY aToMaM, IMPOCThIM BEIIeCTBAM U
coeIMHEHUAM 3yeMeHToB [V A- rpynmsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuogmyeckont  cucreme.  XapakTepU3yIOT
CTpOEHHUE, aJUIOTPOIUI0, (PU3MUECKMe W XHMHUYECKHUE CBOMCTBA,
NOJydeHHEe M NPUMEHEHHE aMOpP(HOro yriepojaa U €ro COpToB C
MCII0JIb30BAaHUEM PYCCKOTO (POJHOIO) S3bIKA U A3bIKA XUMHH.

CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa u rpadurta. OnuchBalOT

OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA yriiepoaga
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Kucnopoaconepxaniue
COCIMHEHUS yriiepoja

KonTponbsHo-
0000maroHii

YPOK

XapakTepu3yloT CcOCTaB, (pU3MYECKHE W XMMHYCCKHE CBOMCTBA,
MOJIYYCHUE M IIPUMEHEHHUE OKCHJOB YIJIepoJia C HCIIOJIb30BaHUEM
pycckoro (poaHOro) sI3bIKa M SI3bIKa XHMHHU. Y CTaHABIMBAIOT
OPUYUHHO-CIICACTBCHHBIC CBA3M MCXKAY BHIAAMHU XHUMHYCCKHUX
CBSI3CH, THIIAMU KPUCTAIMYECKUX PEIIETOK OKCHIOB YIJIepOaa, UX
q)HSPI‘IeCKI/IMH 148 XUMHUYCCKUMHU CBOfICTBaMH, a TaKXeE
npuMeHeHreM. CoOJIOIal0T MpaBHjia TEXHUKH 0€301aCHOCTH MPH
HWCTOJB30BAHUN TI€YHOI'O OTOIUIEHUS. XapaKTEepU3ylOT COCTaB,
(bu3HYeCKUe W XMMHYECKHE CBOMCTBA, MOJYyYCHUEC U NPUMEHEHHUE
YTOJIbHOM KHUCIIOTHI U €€ cosieli (kapOOHAaTOB M THAPOKApOOHATOB) C
HCII0JIb30BAHUEM PYCCKOTO (POIHOIO) s3bIKA U A3bIKA XMMHH.
WMiutrocTpupyroT 3aBUCUMOCTb CBOWMCTB COJICH YrOJIbHOW KHCIOTHI
oT ux cocrtaBa. [IpoBoasT, HAOIIOJAIOT U OIMUCHIBAIOT XMMHUYCCKUIN
AKCIICPUMEHT C COOJIIOJICHUEM MPABUII TEXHUKH 0€30ITaCHOCTH.
Pacrnio3naror kapOOHAT-HOH. BIMOIHSIIOT pacy€Thl 0 XUMUYECKUM
dbopMmynaM ¥ ypaBHEHHUSM pEaKIUi, MPOTEKAIOUIUX C y4acTHEM
COCJIMHEHUH yriepoa
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ILp. Ne 5. «Ilonyuenue
YTJIEKHUCIIOTO Ta3a U U3y4eHue
€ro CBOMCTBY»

Ypoxk —
IIPAaKTUKYM

[Tonygaror, coOuparOT W  paclmo3HAIOT  YIJEKUCIBIA  ras.
HalnronaroT v OnuchIBalOT XUMUYECKUN SKCTIEPUMEHT C TTIOMOIIBIO
pycckoro (poIHOro) s3blKa M s3bIKa XUMHH. DOpMyTupyroT
BBIBOJIbI ITO PE3YyJIbTaTaM IMPOBCACHHOI'O SKCIICPUMCEHTA.
CoTpyaHMyaroT B IIpolecce Y4eOHOro B3aMMOACUCTBUS NpHU
paboTe B rpynmnax
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YrneBo1oposl

KomOunupoBan
HBII YPOK

XapakTepu3ylT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coequHeHuit.  PasnuuaioT  mpepenbHBIE U HENpeAeibHbIE
YTJIEBOJOPOBI. HaspiBator 1 3amuchiBaloT  (opMyIibl
(MOJIEKYJISIpHBIE W CTPYKTYpHBIE) BaXHEUIIMX IpeJCTaBUTENeH
yriaeBonopoaoB. Ilpennaraior SKCIEPUMEHT IO Paclo3HABaHUIO
COEJMHEHUHN HemnpenenbHOro crpoeHus. HabmogaroT 3a Xxomom
XUMHYCCKOI'0 3KCIICPUMECHTA, OMMUCBIBATE €TI0 U JC€JIaTh BBIBOABLI HA
ocHOBe HalOmoaeHud. DOUKCUPYIOT PE3yNbTaThl HKCIEPUMEHTA C
MOMOIIBI0 PYCCKOTO (POJHOTO) $S3BIKA, @ TAaKXKE C TOMOIIBIO
XUMHUYECKUX OPMYII U YpaBHEHUH.




34

Kucnopoaconepxariue
OpraHUYECKUE COCAMHEHUS

KomOunupoBan
HBIN YPOK

XapakTepusyoT CIIUPTHI, KaK KHCIIOPOJICOAEPIKALIE
opranudeckue coenuHeHus. KiaccupuuupyrooT —CnupThl 1O
aTOMHOCTH.

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

XapakTepusyrT KHCJIOTBI, KaK KHCIIOPOJACOAEPKALLUE
OpPraHMYECKHUE COCIUHEHUS.

HaspiBator  mpencraBuTenedl NPEAENbHBIX M HEIPEAENbHBIX
KapOOHOBBIX KUCJIOT U 3alUCHIBAIOT U3 (POPMYIIbI.
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Kpemuunii u ero coequHeHus

Komb6unupoBan
HBII YpOK

XapakTepu3yloT CTPOCHHE aTOMOB W KPUCTAILIOB, (PU3WYECCKUE H
XUMHUYECKHUE CBOICTBA, IMOJIYYEHUE M NPUMEHEHUE KPEMHUS C
WCIIO0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

VYcranaBnuBaroT MPUYUHHO-CJIECACTBEHHBIE  CBSI3U  MEXKIY
CTPOCHMEM  aToMa, BHJIOM XHUMHYECKOH  CBSI3H, THUIIOM
KPUCTAIJIMYECKONH PEMIETKH KpPeMHHs, ero (U3MYEeCKUMH U
XUMUYECKUMH CBOMCTBAMHU. BBIMOTHSAIOT pacu€Thl M0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C y4aCTHEM
KPEMHHSI U €r0 COCIMHEHUI. XapaKTepu3yloT COCTaB, PU3NUECKUE
U XMUMHYECKHE CBOWMCTBA, MOJYYEHUE U MPUMEHEHUE COCIUHEHUN
KPEMHHSI C WCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
xuMuu. CpaBHMBAIOT TUOKCUJIBI yriiepoaa U KpeMHusA. ONUChIBaIOT
BOKHEUINIME THUIBI TPUPOAHBIX COCAMHEHHN KpPEMHHUS Kak
OCHOBHOTO 2JIeMeHTa nuTochepsl. Pacro3HaloT cCuIMKaT-uoH
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CunukaTHas
MTPOMBIIIITIEHHOCTh

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTb U €€ OCHOBHYO
MIPOAYKLHIO. Y CTaHABIMBAIOT AHAJIOTUU MEXKY Pa3IMYHBIMU
OTPACIISIMHA CHJIMKATHOW MTPOMBIILIIIEHHOCTH
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HOJIy‘ICHI/IC HEMCTAJIIIOB

Ypok ycBoeHUs
HOBBIX 3HAHUN

OnuchIBalOT HAX0XK/IEHUE HEMETAIUIOB B IPUPOAE. XapaKTEepU3yIOT
(pakIMOHHYIO TTEPETOHKY KHUIKOTO BO3/IyXa KaK COBOKYITHOCTh
(U3MYECKUX MPOIIECCOB. APTYMEHTHUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJVIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIM MPOLIECCAM
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[TonydyeHue BaKHENIINX
XUMUYECKUX COCAMHEHUIN

VYpok -
MIPAKTUKYM

XapakTepu3yroT XUMHU3M, CBIPbE, almapaTypy, HayqHble
IIPUHIUIIBL U IPOAYKIIUIO IPOU3BOACTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KHUCIOTHI C IPOU3BOJCTBOM
aMMUaKa
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O06001IEeHE 10 TEME
«Hemerauibl ¥ UX COCIUHEHUAY

KomOunupoBan
HBIN YPOK

ITpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOEHUH TEMBI.
KoppektupyroT cBOM 3HaHUS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesyabraroM. IlomydaroT  XuMHuYecKyr0  UHGOpMAaLMU U3
Pa3NIUYHBIX MCTOYHUKOB. llpeacraBisior umHbOpMaANMIO MO TeMe
«Hewmeramnel» B Buae TabIuL], CXEM, OIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumeHenueM cpeacrts KT
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K.p. Ne2 1o teme:
«HemeTtaiuisl 1 ux
COETMHEHUS)

Ypok -
KOHTPOJIA
3HAHUHI

[TpuMeHsIIOT Ha MpaKTUKE paHee W3YYeHHbIN MaTepual, padoTas 1mo
rpynnaM ¢ 3aJaHUSIMHM Pa3HOIO YPOBHS CJIOXHOCTHU, BBIIIOJHSIOT
KOHTPOJIbHYIO PadoTy.

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

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBACHAIOT UYTO Takoe MeTawbl.  Pasnmuuaior  hopmbl
CYLIECTBOBaHUS METAJIOB: JIEMEHTHI U ITPOCThIE BEUIECTBA.
XapakTepu3yroT XUMUYECKHE  DJIEMEHTbI-METaulbl [0  HX
nonoxkeHuto B Ilepuogmueckoit cucreme J[. M. Menneneesa.
[Iporuo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B llepmoamueckoir cucremMe xumuyeckux 3jemeHTtoB [ U.
MenaeneeBa. YCTaHaBIMBAIOT NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BUJOM XHMHYECKOW CBS3H, THIIOM
KPUCTAJUTMYECKON PEMIETKH METAJIJIOB — IMPOCTHIX BELIECTB M UX
COEIMHECHU I
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O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunupoBan
HBIN YPOK

OOBACHSIOT YTO TaKOE pAaa aKTUBHOCTH MCTAJIJIOB. HpI/IMeHHIOT €ro
I XapaKTCPUCTUKHU XUMHUYCCKUX CBOICTB IMMPOCTBIX BEIICCTB-
MCTAJIJIOB. O606I.[IaIOT CUCTEMY XUMHUYCCKUX CBOIMCTB METaJIOB
KaK «BOCCTaHOBMTEIbHBIE CBOMCTBAY. COCTaBIISIIOT MOJICKYJIAPHBIC
YpaBHCHUSA peaKHHﬁ, XApaKTCPU3YIOINX XUMHUYCCKHUC CBOMCTBA
MCTAJIJIOB B CBCTC YUCHUSA 00 OKHMCIUTEIHFHO-BOCCTAHOBUTEIHHEIX
nponeccax, a p€akuuu € yd4aCTUEM 3JICKTPOJIUTOB, IIPCACTABIIATH
TaKXC€ 1 B MOHHOM BI/IJZ[e.Ha6JIIO}IaIOT " O CBIBAIOT PECAKIINU
MCXKAY BCIICCTBAMU C IIOMOIILIO PYCCKOI'O (pO,Z[HOFO) SA3bIKAa U
si3pIKa XUMUH. CaMOCTOSTEIIHFHO IMPOBOAAT OIIBITHI,
NOATBCPXKAAOITHNEC XUMHUYCCKUC CBOMCTBa METAJLJIOB C
CO6J'IIOJIGHI/IGM IpaBHUJI TCXHUKHU 0e30macHOCTH
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OO01as xapakTepuCcTHKa
MIEJTOYHBIX METAIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHAIOT OSTUMOJIOTHUIO  HA3BaHWUS TPYINBl  «IIEJIOYHBIE
MeTaJibl». JlatoT oOuIyr0 XapakTepUCTUKY IIETOYHBIM MeTalljiam
Mo uX mnojoxkeHuto B Ilepmoanueckoil cucTeMe XHUMHUYECKHUX
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OO61mas xapakTepucTHKa
HIEJIOYHBIX METAJJIOB

KomOunupoBan
HBIN YPOK

anemenToB 1. M. Meneneena.

XapakTepusyloT cTpoeHue, Gu3nYecKkue U XMMUYECKHE CBOWCTBA
[IEJIOYHBIX METAJIJIOB B CBETE 00IIETr0, 0COOEHHOTO U SMHIUYHOTO.
[Ipencka3piBalOT pU3NYECKUE U XMMHUUYECKHE CBOICTBA OKCHJIOB U
TUAPOKCUJIOB IIEJIOYHBIX METAJUIOB HAa OCHOBE HMX COCTaBa H
CTPOEHHUS u MOATBEPKIATh IIPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIMX peakuuil. [IpoBoASIT pacu€rbl O XUMHYECKUM
dbopMynaM U ypaBHEHHUSM peaKlUi, MPOTEKAIOMIMX C y4acCTHEM
LIEJIOYHBIX METAJUIOB U UX COCAMHEHUN
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OO01as xapakTepuCcTHKa
I1€JI0YHO3EMENbHBIX
METaJIJIOB

Ypoxk ycBoeHUs
HOBBIX 3HAHUU

46

OO6m1as xapakTepucTuKa
IEJI0YHO3EMENTbHBIX
METaJIIOB

KomOunupoBau
HBII YPOK

XapakTepusyloT cTpoeHue, GU3NYecKue U XMMUYECKHE CBOWCTBA
IET0OYHO-3EMEIIbHBIX METAJJIOB B CBETE OOIIEro, OCOOCHHOTO M
enunuyHoro. IIpencka3piBatoT  ¢uU3MYECKUE UM XHUMHUYECKHE
CBOMCTBA OKCHUJOB MU THUAPOKCHUIOB MetauioB |IA rpynmer Ha
OCHOBE MX COCTaBa W CTPOCHHMS M TOJITBEPKIAIOT IPOTHO3bI
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKIUH.

[TpoBoAsT pacy€Tbl MO XUMHUYECKHM (opMyllaM H ypaBHEHUSIM
peakiyii, TPOTEKAIOIMX C y4aCTUEM IIEJIOYHBIX METANIOB M UX
COeIMHEHUN

47

JKEcTKOCTE BOIBI M CIIOCOOEI
€€ ycTpaHeHus

Ypok ycBoeHus
HOBBIX 3HAaHUN

OOBACHAIOT 4YTO TaKoe <OKECTKOCThL BOALDY. Pazauuaror
BPEMEHHYI0O M TOCTOSIHHYIO >K€CTKOCTh Bojbl. [IpennararoT
CIocoObl yCTpaHEHUsI KECTKOCTH BOAbI. [IpoBonsT, HabMOMAI0T U
OMHCHIBAIOT XUMHUYECKUI IKCHEPUMEHT, C COOIOJCHHEM MpPaBUIl
TEXHUKU 0€30I1aCHOCTH
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[Lp.Ne 6. «Ilonyuenue
YKECTKOU BOJIBI U CIIOCOOBI €€
yCTpaHEHUS»

KomOunupoBan
HBIN YPOK

[Tonygaror, cOOMpPAarOT W PacHO3HAIOT VIJIEKUCIBIA  Ta3.
Oo6pamatotcs c 1a00paTOPHBIM o0opyIoBaHuEM u
HarpeBaTeIbHBIMU TPUOOpPaMHU B COOTBETCTBHUU C IPaBHJIAMH
TeXHUKU Oe3omacHocTH. HaOIOJaroT M ONMMCHIBAIOT XUMHYECKUI
SKCIEPUMEHT C IMOMOIIBI PYCCKOro (POJHOr0) s3bIKa W SI3bIKA
xuMud. DOpPMYIUPYIOT BBIBOJBI MO pe3yJabTaTaM IMPOBEACHHOTO
AKCIIEPUMEHTA. CoTtpynHu4yaloT B mporecce  y4eOHOTro
B3aUMOJICHCTBUS TIPU pabOTE B TpymImax
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ATIOMUHUI U €TO COCOUHCHUA

Ypok -
IIPAaKTUKYM

XapakTepu3yroT allFlOMUHUN 110 €ro MOJIOKEHUIO B [leproanyeckoit
cuctemMe XuMudeckux anmemMeHToB J[. 1. MenneneeBa. OnuchIBalOT
CTpOCHHE, (U3MYECKHE M XHMHYECKHE CBOWMCTBA aJTOMHHHS,
ITOATBEPIKIAsl UX COOTBETCTBYIOIMMH YPaBHEHHUSIMH PEAKIUN.

OOBSCHAIOT JBOWMCTBEHHBIM XapakTep XHMHUYECKUX CBOMCTB




OKCHUa U TUAPOKCH 1A AJIFOMUHUS.
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DKeieso

Ypok ycBoeHus
HOBBIX 3HAHUM

o1

CoenuHeHNs Keae3a

KomOunupoBan
HBIN YPOK

XapakTepu3yroT Moj0keHue xene3a B [leproanueckoi cucreme
xumuueckux anmementoB J[. W. MenzaeneeBa, 0COOCHHOCTH
ctpoeHusi aroma. OmnuceBalOT (PU3MYECKHE UM XUMHYECKHE
CBOMCTBAa  ’Kele3a, MOATBEPXKIass HMX  COOTBETCTBYIOLIMMHU
ypaBHEHUSAMH peakuuid. OOBICHIIOT HAIUYUE ABYX T'€HETHYECKHX
pANOB coemuHeHMH kemesa Fe+ u Fe*t | Ycramaemmparor
3aBHCHUMOCTh OOJacTeil MPUMEHEHMs jKeje3a U €ro CIUIaBOB OT
cBoiictB. [lpoBomar pacu€Tel MO XUMHYECKMM QopmyramM u
YPAaBHEHUSAM PEAKLUN, MPOTEKAIINX C y4aCTUEM JKelle3a U €ro
coenuHeHu. HaOmogaroT W ONMHMCBHIBAIOT  PEAKIHH  MEXKIY
BEIIECTBAMH C TOMOINBIO PYCCKOTO (POJHOTO) s3bIKA W SI3bIKA
XUMUU
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[I.p. Ne 7 «Pemenue
PKCIIEPUMEHTAIIbHBIX 3aa4 10
Teme «MeTamib»

Ypok-
IIPaKTUKYM

OKCIIEpUMEHTAIBHO ~ MCCIEAYIOT CBOMCTBA METANIOB M HX
COCIII/IHGHI/H\/JI, piiath OKCIOCPHUMCHTAIBHBIC 3agadud II0 TEMC
«Metamel». Pabotaror ¢ s1abopaTopHbIM 000pyIOBaHHEM U
Harp€BaTCjIbHbIMU HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBHJIaMH
TeXHUKU Oe3omacHocTd. HaOmronaroT cBoiicTBa METallIOB U HX
COC}II/IHGHI/IfI n ﬂBHGHHﬁ, IpOUCXOoAAIX C HHUMH. OnuceIBaoT
XUMHUYECKHH  JKCIepUMEHT. DOopMyIupyrOT  BBIBOABI IO
pe3ysibTaTaM MPOBEACHHOIO AKcIepuMenTa. Onpenenstor (Mcxoas
U3 y4eOHOH 3a/1aun) HE0OXO0AUMOCTh MCIOIb30BaHUS HAOIIOICHUS
HJIN DOKCIICPUMCHTA
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Koppo3ust MeTamioB U criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO Takoe KOppo3us. Pa3nuyaroT XUMHUYECKYI0 U
AIEKTPOXUMUUYECKYIO  KOppo3uH.  WIUIIOCTpUpPYIOT — TMOHSTHS
«KOppO3UsA», «XUMHUYECKAs] KOPPO3US», «IEKTPOXHUMHUYECKas
KOppO3Usl» TpPUMEpaMH. XapaKTePU3YIOT CHOCOOBI  3aIlIUTHI
METaJUIOB OT KOPPO3UH
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Mertasuibl B IPUPOLE.

Ypok ycBoeHUs
HOBBIX 3HAHUN
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[TonsTHE O METAILITYprUn

Ypoxk- cemunap

Knaccupumupyrot GopMbl TpUPOIHBIX COETUHEHUI METAIIIOB.
XapakTepu3yloT OOIIMe CHOCOObI MOJYyYEHUS METaJUIOB: IHPO-,
THJPO- U DIIEKTPOMETATYPTUH.

KonkpeTnsupyoT 3T crnocoObl NpuUMepamMH U ypaBHEHHUSIMHU
peaKIMii ¢ COCTaBICHUEM BJIEKTPOHHOTO OanaHca.

OnHCHIBAIOT JOMEHHBIHN MPOIIECC U AIIEKTPOIUTHIECKOE TTOTydSHHE
METAJLIOB.




Pa3nuyaroT 4€pHble U LIBETHBIE METAJUIbI, YYT'YHBI U CTAJIHA
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O0001IeHNE 3HAHUI IO TEME
«MeTaiibl

O0o0marommii
YPOK

O0001al0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
«MertamibDy. [IpuMEHAIOT HA IPAKTHKE paHee U3yYECHHbIN
Mmatepuai, padoTas 1o IpyInam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KonTtposbHas paboT 3 1o Teme
«MeTamibDy

Ypok KOHTpOJIA

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

Xumu

Sl U OKPY KaloLasi

cpena (2 v)
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XuMuueckas
TUTAHETHI 3eMIIA

opraHu3anus

KomOuHupoBan
HBIN YPOK

HNHTerpupytoT cBeneHus 1o Gpu3ndeckoit reorpaduu B 3HaHHUS O
XHMHUYECKON OpraHMu3aluy IIaHeThl. XapaKTepru3yroT
XUMHUYECKUH COCTaB T'e€OJIOTHYECKUX 000JI09eK 3eMITH.
PaznuyaroT MuHEpasnbl ¥ TOPHBIE TOPOJIbI, B TOM YUCIIE U PYIbI
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Oxpana
OKPY>KaroOIIEi cpesibl OT
XUMHYECKOTO 3arpsi3HCHUS

Ypok — ceMuHap

XapakTepusyroT UCTOYHHUKHU XUMHYECKOTO 3arpsi3HECHUS
OKpyXarome cpeabl. ONUCHIBAIOT T100ABHBIE AKOJOTHYCCKUE
mpoOJieMbl  4YeJIOBEUECTBA,  CBS3aHHBIE  C  XHMHYCCKUM
3arpsisHeHueM. IIpejaraloT MyTH MWHHMMU3ALMUK  BO3JCHCTBUS
XMMHUYECKOI'O 3arpsA3HEHHs Ha OKpYyKaromiyro cpeay. IIpuBomsr
MIPUMEPBI MEXKIYHAPOIHOTO COTPYJIHHYECTBA B OOJACTH OXPaHBI
OKpYXKaroIIel Cpellbl OT XUMHUYECKOTO 3arpsi3HeHHUs

(OI) (7 v)

O000menne 3HaAHUI IO XUMHUH 32 KYPC OCHOBHOI IKO0JbI. [ToaroroBka k OCHOBHOMY rocyapCTBEHHOMY IK3aMEHY
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BemecTBa

O06006maronmn
YPOK

[Ipeacrasmsitor nHbopmaruio no teme «llepuonnueckuii 3aKoH U
[Tepuonuueckass cucrema J[. 1. MenaeneeBa B CBETE€ TEOpUU
CTPOCHHsI aTOMa» B BUJIE TAOJIMUIl, CXEM, OIMIOPHOTO KOHCIIEKTa, B
TOM yucie ¢ npumeHenreM cpeAactB UKT. BoImonmHs0T TecToBbIE
3amanusi mo teme. I[lpeacrasmsitor nHpopmaluio mo teme «Bums
XAMUYECKUX CBSI3€M M THUIBl KPUCTALIMYECKUX  PEIIETOK.
B3anMocCBs3b CTpOCHHS U CBOWCTB BEIIECTBY» B BHJIC TAOIHI, CXEM,
OMOPHOT0 KOHCIIEKTa, B TOM yucie ¢ npuMeHenuem cpeacts KT
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XUMUYECKUE PEaKIINU

O0o0maronmii
YPOK

[Ipeacrasmsitor  uHpopMmanmo 1o  Teme  «Kimaccudukanus
XUMUYECKUX peaKkUMil 1o pa3iaudHbIM Mpu3HakaMm. CKOpoCTb
XHMHAYECKUX PEakIui» B BHAEC TaONHI[, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uHcie ¢ npuMmeHenuem cpencts MKT.
BrinosiHs10T TecToBbIe 3amaHus o Teme. Xapakrtepuszyror OBP,




OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb.

62 OCHOBBI O6oOmaromuii | XapakTepusyroT o01Ire, 0COOCHHBIC U MHIUBUIYaIbHbIC CBOWCTBA
HEOPraHUYECKOMU YPOK KHUCJIOT, OCHOBAHHWM, COJIEM B CBETE TEOPUHU IIEKTPOJIUTHUYECKOU
XUMHH QUCCOLMALMU.  ApPryMEHTUPYIOT  BO3MOXHOCTh  MPOTEKAHUSA
63 OCHOBBI O6oOwmaromuii | XMMUYECKUX PEaKIUi B pacTBOpax »>JCKTPOJIMTaX MCXOAS U3
HEOpraHNUYeCKOn YPOK ycnoBuil.  Knaccuduuupyror HeopraHMdeckwe BelecTBa IO
XUMUU CcOCTaBy M cCBoHMcTBaM. I[IpuBOIAT mnpuMepbl NPEACTABUTENICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpEeHUE M 00600IIEHUE TIO KomOuHupoBaH | BEINOJHSAIOT TECTHI M YIIPAXHEHHUS, PEIIAIOT 3aJa4M 110 TEME.
reme. [TogroroBka x HBIH ypOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
KOHTPOJIbHOU paboTe KoppektupytoT cBou 3HaHUS B COOTBETCTBUHU C TJIAHUPYEMBIM
pe3yNbTaTOM
65 KontposnbHas padotaNed VYpok koHtpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yYeHHBIH MaTepua, padboTas mo
«HToroBas o Kypcy OCHOBHOM rpynraM ¢ 3aJJaHUSIMH pa3HOTO YPOBHS CIIOKHOCTH, BBITTOIHSIOT
LTKOJIBL KOHTPOJBHYIO PadoTy.
66 AHaM3 KOHTPOJBHOUN paboTHI. KoppekTupytot cBou 3HaHUS
[TonBeneHnue UTOrOB roja.
67-68 PesepBHOE Bpemst




Kputepun oueHuBaHMsI JOCTUKEHU 00yUAOINXCS

OcHoBHasl 33/1a4a ¥ KPUTEPHI OIIEHKU — OBJIAJIEHUE CUCTEMOU y4eOHBIX ACHCTBUI C N3y4aeMbIM YU€OHBIM MaTEPUATIOM.

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

JJist OTICHKH MCTIOIB3yeTCsl EPCOHUBUIIMPOBaHHAS HHPOPMAITUS U AHOHUMHAs (HeTepcoOHU(DUIIMPOBAHHAS).

[TepconnduupoBaHHOM OIIEHKE MOIEKAT TOJIBKO METapeIMETHbIEC U MPEIMETHbBIE Pe3yIbTaThl U3 0JI0Ka «BBITYCKHUK HAYYUTCSI.

OreHKa JOCTHIKCHHI PEATU3YETCS «METOJIOM CIIOKEHUS», TPH KOTOPOM (PUKCUPYETCS TOCTHKEHUE OTIOPHOTO YPOBHS M €T0 MPEBBIIICHUE.

Jlyisi OLIGHWBAaHUS WCIONB3YIOTCS: CTaHIAPTH3UPOBAHHBIC NMHCHMEHHBIE W YCTHBIE PaOOThI, MPOCKTHI, MPAKTUYECKHE pPAOOTHI, J1abOpaTOpHBIC
paboThl, TECTHI, 3a4€Thl, TBOPUYECKUE pabOThI, CAMOAHAIIN3, CAMOOLIEHKA, HAOTIOICHUS U TIp.

Tunsl 3a1aHN, KOTOPbIE HUCHOJb3YHTCH IJIS OLEHKH T0CTUKEHM I :
o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBHITHIM OTBETOM,;
10 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUI: 0a30BBIM U MOBHIIIICHHBIN YPOBEHD;
IO UCIIOJIb3YEMbIM CpPEACTBAM: 3a/IaHUA Ul MMCbMEHHOM WUJIM YCTHOM Oece/Ibl, MPaKTHUeCKUe 3aJJaHusl, 1abopaTOpHbIE paboThI;
1o opme MpoBeNCHUS: U MHIANBUIYATBHON WIIA TPYIIIIOBOI paOOTHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTEepH3YIOT AUHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUHN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOTOBBIE pA0OTHI (XapaKTepU3YIOT YPOBEHb IPUCBOCHUS CITIOCOOOB JEHCTBHIN)

BHYTpPEHHIOI0 CHCTEMY OLICHKH HAa CTYINEHH OCHOBHOIrO o0miero o0pa3oBaHusl KJIacCU(QUUUPYETCA CIEAYOUMM OO0pa3soM M BKJIKOYAET
IIPOLEAYPBHI:

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

NpeaMeTHbIe Pe3yJbTAaThl - PE3YJIbTATHI, [IOJYYCHHBIE B IIPOLIECCE OLICHUBAHUS YUYNUTEISIMU IIKOJIBI HA IIPEJAMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC PE3YJIbTAThI - PE3YJIbTATHI, IOJYYEHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJISI, NTOTOBOM aTTECTALIMU yUYaIIUXCs

( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHbBIE, UTOTOBbIE, TUArHOCTHYECKHUE);

BHEILIKOJIbHbIE Pe3yJIbTaThl - pE3yJIbTAaThl OJIMMIINA]I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEpEHIINH U T.11.;

pe3yNbTaThl, MOJyYEHHBIE B X0/I¢ HE3aBUCHMMON BHelIHeH OLeHKH - pe3yibTaThl nojdydeHHble B xoae [1A;

He)opMaTH30BaHHAS OLleHKA - TTOPT(OIHO.



Jjis onvicaHust TOCTUKEHHUH 00YJarOIIUXCS IEIeCO00pa3HO YCTaHOBUTH CIEAYIONIUE TSITh YPOBHEH:

YpoBeHb JocTHKeHNe IVIAHUPYEMbIX Pe3yJIbTaTOB Onenka (oTMeTKa)
ba3osslIit JEMOHCTPHPYET OCBOCHHE Y4YEOHBIX JEHCTBHI C OMOPHOM CHCTEMOM 3HAHUH B paMKax | «yIOBIIETBOPUTEIHHO (i
YPOBEHb auanazoHa (Kpyra) BblIeJNEHHBIX 3azad. OBinajgeHue 0a30BbIM YPOBHEM SIBJISETCS | OTMETKa «3», OTMETKa
AOCTHKEHU I JOCTATOYHBIM JUIS IPOJOJDKEHUS 00yUEeHUs Ha CIeqyIoIeil CTylleHn 00pa30BaHus, HO HE | «3aUTCHOY).

110 NPO(GUIBHOMY HaIIPABICHUIO
IloBbIlIeHHBI | YCBOGHHE OINOPHOW CHUCTEMbl 3HAaHUM Ha YpPOBHE OCO3HAHHOI'O IIPOM3BOJIBHOIO | OLIEHKA «XOpOIIO» (OTMETKaA «4»);
YPOBEHb OBJIA/ICHUS] y4eOHbIMM JEHCTBMSMHM, JOCTAaTOYHBIM O Kpyro3op, IUpoTa (MM

n30MpaTeNbHOCTH) WHTEepecoB. Takue oOywarommecss MOTYT OBITh BOBJICYEHBI B

IIPOEKTHYIO AEATEIbHOCTD 110 MPEIMETY U COPUEHTHPOBAHBI HA MIPOAOIKEHHE 00yUeHHUSI

B CTApIIUX KJIACCAX M0 JaHHOMY IPOQUIIIO.
Broicokmnii bosiee noiHoe (10 CpaBHEHMIO C MPEABIIYIIMM) YCBOGHUE ONOPHON CUCTEMBI 3HAHUHN Ha | OLlEHKA  «OTIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O ITPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU JIEHCTBUSAMU, JOCTATOUHBIN | «5»).

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

OBITh BOBJICYCHBI B INPOEKTHYIO IEATEIBHOCTh MO MPEIMETY W COPHEHTHUPOBAHBI Ha

IPOAOIDKEHHE 00yUYEeHHs B CTAPIIUX KJIAcCcax M0 JAHHOMY MPOQUIIIO.
IMoHuKeHHBIH | OTCYTCTBHE CUCTEMAaTH4ECKON 0a30BOM MOJrOTOBKH, OOYYAIOIIUMCS HE OCBOEHO JaXKe U | «HEYIOBIETBOPUTEIHLHOY
YPOBEHb MOJIOBUHBI  TUIAHUPYEMBIX  PE3y/lbTaTOB, KOTOpPbIE  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKaA «2»)

oOyyaroluxcs, UMEIOTCA 3HauMTEeNbHbIE TPOOENbl B 3HAHUSAX, JaJbHElIIee 00ydyeHue

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXKET BBINOJHATH OTJENbHbBIE 3aJaHUs

MOBBIIIEHHOTO ypoBHsA. JlaHHasg rpynmna oOyuaromuxcst (B cpeHeM B xojie oOyueHus

coctaBisitonast okoso 10%) TpeOyer cnenuaabHOM JMArHOCTUKU 3aTPyIHEHHH B

o0y4eHHH, NMPOOEIOB B CHCTEME 3HAHUM U OKa3aHMU LIE€JICHAIPABICHHON IOMOINU B

JOCTHXKEHUHU 0a30BOT0 YPOBHS
Huskuii HaJIM4ue€ TOJBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUUW MO TNpPEAMETY, JalbHeHIlee | OIEHKA «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4yeHHe MPAaKTHUYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHas MOMOIb HE TOJIBKO IO

y4eOHOMY TMpeaMeTy, HO ¥ Mo (HOPMUPOBAHUIO MOTHBAIIMKA K OOYYCHHUIO, PA3BUTHIO
HMHTEpeca K M3y4yaeMoi MpeAMETHON 001acTH, MOHMMAHHUIO 3HAYMMOCTH TIpeIMeTa st
KU3HH | JIP.




XapakTepucTuka un@ppoBoii oeHKH (0OTMETKH)

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

«4» («XOpo1I0») — YPOBEHb BHINOJHEHHS TPeOOBAaHUN BBINIE YOBICTBOPUTEIBHOTO: HCIIOJIB30BAaHUE JOMOJHUTEIBHOTO MaTepuaia, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOINPOCA; CAMOCTOSTEIbHOCTh 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 UTOroBoi (pyOexHOi)
aTTecTaluu 00y4arouIXcs.

«3» («yIOBJIETBOPHUTEJIBbHO») — JOCTAaTOYHBI MHHHMMAJIbHBIM YpPOBEHb BBINIOJHEHUS TPEOOBaHMM, NMPEIBbSIBISIEMBIX K KOHKPETHOW padore,
OT/eNbHbIC HAPYIICHUS JIOTUKH U3JI0KEHUS MaTepHalia; HeMOJIHOTa PacKphITHs Bonpoca. Hanuune ommOoK 1 HEI0YeTOB MO OTJACIbHBIM IPEIMETaM B
KOJMYECTBEHHOM BBIPAKEHUHU OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYILEW U UTOrOBOH (pyOexKHON) aTTecTalui 00yJaroxcs.

«2» («J10X0») — YpOBEHb BBIIIOJIHEHUS TPEOOBAaHUN HMKE YIOBJIETBOPUTENBHOIO: HApyIIEHUWE JIOTUKH;, HENOJHOTa, HEPAaCKPBITOCTb
o0Cy>KIaeMOoro BOmpoca, OTCYTCTBUE apryMEHTAIUU JTMOO0 OIMOOYHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hanmuune ommboKk U HEI04YeTOB MO OTJCIbHBIM
peIMeTaM B KOJIMYECTBCHHOM BBIPAKCHHUH OTPAXKACTCS B IOKAITBHBIX aKTaX O TEKYIIEH U HTOrOBOH (pyOeXHOI) 00 aTTecTamuu 00yJIaroIIuxcsl.

KouTposbHO-u3MepuTeIbHbIE MaTepHaJbl IpEJHA3HAYEHBI 11 TPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepuajlia Ha OCHOBAaHUU
00pa30BaTeN HOr0 MUHUMYMa COZEpX aHUs 00pa3oBaHUsl U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB IIKOJ. OHHM COCTaBJICHBI Ha OCHOBE
MHOTOJICTHEH TIeTarOrMIeCKON MPAKTHKHU C YIETOM Pa3IMIHBIX METOJIMUYECKUX pa3paboOToK.

ITo BceM rmaBam Kypca M X pasfienaM IpejiaraeTcsl TEKYIIMA U TEeMaTHYECKU KOHTPOJIb 3HAHUN U YMEHUH B (opMe XUMHUECKUX TUKTAHTOB U
TE€CTOB, CAMOCTOSITEILHBIX U KOHTPOJBHBIX paboT. 3amanus 000MX BapUaHTOB PabOT CXOAHBI IO COAEPIKAHUIO U XaPAKTEPY BBHIMOIHAEMBIX YIEOHBIX
JEUCTBUN.

Jlnst opranmzanuu 3GPeKTUBHON pabOThI BCEro Kjacca ¢ Y4ETOM WHIUWBUIYAIBHBIX CIIOCOOHOCTEN Ka)XIOT0 ydalerocs B psjae padboT, BXOIAIINX
B ITOCOOMeE, MPEICTAaBICHBI 3aJaHUs Pa3IMYHBIX YPOBHEH CIIOKHOCTH.

HezameHuMbIM MOMOITHUKOM T€larora B KOHTPOJIC 3HAHUH SBJSIOTCS 3adaHus B ¢opme Tecta. VX MOKHO MCIOJIb30BaTh Ha PAa3HBIX dTamax
y4eOHOro Tmpolecca:

* MPU U3yYEHUU HOBOTO MaTepHalia;

* Ha 3Talle 3aKPeIUIeHUs] U3y4€HHOI0 MaTepuana;

+ Ha ypoKax 000O0IIar0IIero moBTOPEHUS;

* MIPU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB YYalllUXCS;

* TP TTOATOTOBKE YYAIMXCS K SK3aME€HaM KaK B YCTHOM, TaK M B MUCbMEHHOU (opme, ocobenHo B popme EI'D.

JI1st KaxKqoi TeMBI U €€ pa3JIesIoB PEII0KEHbl TECTOBbIE 3aJJaHusl PA3HOT0 YPOBHS CJIOXKHOCTH B ABYX BapUaHTAX, pacCUUTaHHbIE HA 15—35 Mun
WJIM Ha MeJbIN ypoK. J{Jis BRICTAaBIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CIEAYIONIYIO MPOIEHTHYIO MITKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — omeHka «3»;

62—85% — orenka «4»;

86—100% — omeHka «5».



B 3aBucumoctu ot PE3YIbTATOB BBITIOJIHCHUS pa6OTbI YUYUTCIIb MOKCT BHOCUTD B IPCAJIOKCHHYIO CUCTCMY OLICHHUBAHUA KOPPCKTHUBBI, IOCKOJIBKY
OCHOBHaJ LICJIb KOHTPOJIA B JAHHOM CJIyda€ — HE COOCTBEHHO BEICTABJICHHE OLICHKH, a OIIPEACTICHUC YPOBH YCBOCHUA YUalllTUMUCSH yqe6Horo
Marepuajia u HaHpaBJ’IeHI/Iﬁ ,Z[aJ'IBHefIHIefI paGOTBI Haa IOBBIIICHHUEM KauycCTBa 3HAHHI

3anmanue nox mudpoit 1 onenuBaercs 3 6amramu; mox mudpoi 2 — 5 Gamtamu; moa mudpoit 3-8 OGamamu. 3agaHus, OTMEUYCHHBIE *, — s
WHAUBUAYAIbHOTO BBIIIOJTHEHHUS.

Ecnu He yka3zaHO MHOE, Ka)K/IbIil OTBET YaCTEN OLICHUBAETCA:

» yacth A — 2 Oayutamu;

» yactu B — 4 Gannamu;

- yactu C - 6 6anmamu.

OpHako He Bce yyaliuecs MPUCTYMAroT K 3aaaHusM dactd C U TeM 0oJjiee BBIMONHAIOT WX IMOJHOCTHIO. UTOOBI MOBBICUTH IOJIOKUTEIBHYIO
MOTHBAIIMIO K BBHIOJHEHHIO 3a7aHuil yacTu C, yyuTellb MOKET OOBSIBUTH O BHICTABICHUH IO pe3y/IbTaTaM TeCTa JBYX OLIEHOK: MEepBOi — 3a 4acTu A
u B, a Bropoii — 3a yacte C — ¢ UCIIOJIb30BaHUEM MIPOLICHTHOM 1IKAJIbl OLIEHKU 3HAHUI.

Bormpocs! 1715 Bcex BUAOB KOHTPOJIS 3HAHUN COCTaBIEHBI TAKMM OOpa3oM, YTOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISIBUTH 3HAHUS YYAILIUXCS 10
BCEM Y3JIOBBIM BOIIPOCAM TJaBbl M pa3jiesia Kak Ha 0a30BOM YPOBHE, TJie HEOOXOAWMO TOJBKO BOCIIPOM3BEICHHE YYEOHOTrO MaTepuala, TaKk U Ha
YCIIO’KHEHHOM YPOBHE, TJIe TpeOyeTcsi yMEeHHe aHAIU3UPOBATh U CPAaBHUBATH JaHHBIE, IPUMEHSISI TBOPUECKHUE CIIOCOOHOCTH.

Bce o0y4aromue BHIbI KOHTPOJIS TIPEATIONIATal0T KOJUIEKTHBHYIO IEATEIbHOCTD YUYAIIHXCS JINOO B ape, JIMO00 B TPYIIIE U CAMOIIPOBEPKY.

[Tpu moAroTOoBKE K KOHTPOJIBHBIM paboTamM HEOOXOAMMO OOpaTUTh BHUMAaHHE HA 3a/laHUs YPOKOB 0000IIarolIero noBTopeHus. B stom ciydae
y4aluecs: B COOTBETCTBUU CO CBOMMH CIIOCOOHOCTSIMH OTIPEEIISIIOT JUIsl ce0s 3aaHus, KOTOPBIE MOT'YT BBITIOJHHTb.

PacuerHble 3a/1aun pa3IMYHBIX THIIOB U YPOBHEW CIIO’KHOCTHU IMPEJICTaBIEHBI B TOCOOMH OJI0OKaMHM, a TaK)Ke BKIIIOYEHBI B pa3Hble BUJIbI KOHTPOJIS
3HaHUH. YUUTENh MOXKET I10 KEJAHUIO BKIII0YATh UX KaK JIOTIOJTHUTENBHOE 33/1aHue B JIF0O00M BUI KOHTPOJIS WM TpeAiaraTh y4alluMcsl OT/IEIbHbIE
CaMOCTOSITENIbHBIE PA0OTHI IO PELICHUIO MOTOOHBIX 3a/1ay.

IIpoBenenne XUMHUYECKOI0 JMKTAHTA

3ananus U1si 000MX BapUAaHTOB KPaTKO 3alMCHIBAIOTCS HA JIMLIEBOM CTOPOHE JOCKU WJIM Ha KOJAOTpaHCIapaHTe; OTBEThI HA BOMPOCHI KEJIATEIHHO
HanMcaTh Ha OOpaTHOM CTOPOHE TOCKH MJIM TAK)K€ Ha KOJOTpaHCHapaHTe. YUYHUTEIb 3aUUTHIBAET COJEpKAHNE BOMPOCA, yUHalllUecs 3alHChIBAIOT OTBET
B TETPaIiX.
ITo okOH4YaHMM JUKTaHTa IPOBOJUTCS CAaMOIPOBEPKA!

+ OIIMOOK HET — OIIEHKA «5»;

« gonyiieHbl 1—2 omubku — «4y;

* JOIYIIEHBI 3 OMHUOKH — «3%».

B 3aBucuMOCTH OT cTE€NeHH MOATrOTOBICHHOCTH YYALTUXCS YUUTEIb MOXKET U3MEHUTh KPUTEPHUl OLIEHKH padoT B MOJIb3Yy YUCHHKA.

IIpoBenenne caMmocToATE IbHOM PadoOTHI

CamocrosrenbHas padoTa mpeanoiaraet Jubo napHy, 100 rpynmnoByo (GopMy paboThl U JaeT BO3MOXKHOCTH JIydllle OTpadOTaTh U3ydaeMble
BOIPOCHI [T0/1 KOHTPOJIEM YUHUTENS U B X0JI€ CAMOCTOSITENIbHOM AesTenbHOCTH (7151 oOydatomieit paboThl) JINOO JTydllle MOArOTOBUTHCA K KOHTPOJIBbHOM
paboTe, KOTOPYIO MPEICTOUT BBIOIHATH Ha CIeIyIoleM ypoke (i o0oOmiaromneit paboTsl). 3agaHus BBINOIHSAIOTCS B ape (TpyMIe), 4To MO3BOJISET



9KOHOMHUTL BpEMsA Ha OTBCT. OTI[GJIBHBIC 3aaHuA (HOI[ 3HaKOM *) y4qamuecCs BBIIOJIHAKOT CaMOCTOATCIIBHO. I[HH KOHTPOJIA YydalluMCsAa
MMPEAOCTABIACTCA BO3SMOKHOCTb CBEPUTH CBOU OTBCTHI C OTAJIOHAMHU, KOTOPEBIC 6y,HYT JaHbl YYUTCJIIEM 110 OKOHYaHHUHN pa6OTBI.

OueHka NpakTHYeCKUX YMEHMI yyaluxcs

VY4uTenp A0IKEH yUUThIBATh:

- IPaBUJILHOCTD OIPEAEICHUS 1IENU OIIbITA;

- CaMOCTOATEJIBHOCTb 10JJ00pa 000pYyA0BaHUS U O0BEKTOB;

- IOCTIEIOBATEIBHOCTD B BBIMIOJIHEHUH PAOOTHI 10 3aKJIAKE OIBITA;

- JOTMYHOCTh U I'PaMOTHOCTh B OIIMCAHUU HAOJIIOJCHUH, B JOPMYJIMPOBKE BbIBOJA U3 ONbITA.

Otmerka "'5" - IPaBUJIBHO OIPE/EIIEHA LEIb OIbITA,

- CaMOCTOSTEIbHO, C HEOOXOAUMOM MOCIeI0BaTEIbHOCTHIO MPOBEACHBI O00P 000PYI0BaHUS U 0OBEKTOB, a TaKkke paboTa
I10 3aKJIa/IKE OIbITA;

- Hay4HO IPaMOTHO, JJOTHYHO OINMCAHbl HAOI0IEHUS U CPOPMYITUPOBAHBI BHIBOJBI U3 OMbITA.

Otmetka "'4" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;

- CaMOCTOATENBHO MPOBeeHa paboTa Mo noadopy 000pyA0BaHUs, 0OBEKTOB;

MIPU 3aKJIAJIKE OIBITA JOIMyCKatTcs 1 -2 omuoku;

- Hay4HO IPaMOTHO, JIOTUYHO OINKCAHBI HA0I0IeHUS U CHOPMYITUPOBAHBI BBIBOJIBI U3 OIBITA;
- B ONMCAHUM HAOJIOICHUI U3 OTBITA JOMYCKAIOTCS HEOOIBIITNE HETOUHOCTH

Otmerka "3" - IIPABUJIBHO ONPEAEIEHA LENb OIbITA;
- Mo100p 000pYyI0BaHUS U OOBEKTOB, a TAKKE pabOTHI MO 3aKJIAJIKE OIbITA MPOBEJCHBI C TOMOIIBIO YUUTETIS;
- TOTYCKAIOTCS HETOYHOCTH Y OIIMOKY MPH 3aKIJIaJKe OIbITa, OMMCAHUN HAOII0IeHNnH, GOpMYITUPOBAHUHU BHIBOJIOB.

Otmetka "2" - HE OMpeJIeJIeHa CaMOCTOSITENIBHO 1IEJIb OIbITA;
- He 0TOOpaHO HYKHOE 000PYI0BaHUE;
- IOITYCKal0TCs CYIIECTBEHHbIE OMMOKH MPH 3aKIaJIKe U 0OPMIIEHHH OTIbITA.

Ouenka ymennii IIpoBoasaT HadmoneHust

Yuurenn JOJDKCH YUYUTBIBATH!:

- IPaBUJILHOCTH MPOBEACHUS HAOI0IEHUH TI0 3aJaHUIO;

- YMEHHUE BBIJIEISTH CYIIECTBEHHBIC TPU3HAKK Y HA0II0/1aeMOro 00beKTa (Tiporiecca),

- IOTUYHOCTh M HAYYHYI0 TPAMOTHOCTH B O(hOpMIICHUH Pe3yabTaTOB HAOIIOACHUI U B BBIBOJIAX;
- IpOBeIeHNE HAOIOICHHS 110 33 IaHHIO;

Ormerka "S5" - IPaBUIILHO TIO 33aHUI0 YUUTEINSI IPOBEACHO HAOIIOICHHE;
- BBIJICJICHBI CYIIECTBEHHBIE IPU3HAKK Y HA0II01aeMoro o0bekTa (mporecca);
- JOTMYHO, HAYYHO I'PaMOTHO O(OPMJIIEHBI Pe3yJIbTaThl HAOJIIOICHUI U BBIBOJIBI.

OtMeTka "4" - MPaBWJIHHO TIO 33JIaHUI0 YYUTEIS TPOBECHO HAOIIOICHNUE;
- IPH BBIJICJICHUN CYLIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMoro o0beKTa (mpoiiecca) Ha3BaHbl BTOPOCTENEHHBIE;
- IOITyCKaeTcsi HeOPEKHOCTh B 0(hopMIIeHUU HAOTIOCHHI U BHIBOJIOB.




Otmerka "3" - JIOITyCKAIOTCSL HETOYHOCTHU M 1-2 omMOKY B MPOBEACHUN HAOIIOACHUH 110 3a1aHUI0 YUUTEIIS;
- IIPY BBIJICJIEHUY CYILIECTBEHHBIX MPU3HAKOB Y Ha0JII0JaeMOro 00beKTa (IIpoLiecca) BbIACIAIOTCS JIUIIb HEKOTOPBHIE;
- norryckarores omnOku (1-2) B oopmiieHuN HaOIIOICHUI 1 BHIBOJIOB.

Otmerka "2" - Jommyckatores omuoku (3-4) B mpoBeeHUN HAOIIOACHUI TTO 33/1aHUI0 YUUTEJS;

- HENPaBWJIBHO BBIACTSAIOTCS MPU3HAKH HAOII0gaeMoro oobeKTa (mmporecca);

- nomyckarotcst ommoku (3-4) B opopMieHnr HaOIMIOACHUH U BBIBOIOB. DOopMa aTTecTaliu 1o OMOJIOTHH MOXKET ObITh
pa3NMYHON: YCTHBIM 9K3aMeH Mo OmiieTaMm, 3ammra pedepaTa, TECTUPOBAHHUE, 3allIUTAa MPOCKTA.

@DopMbI NPeACTABIEHUSA 00Pa30BaTEIbLHBIX Pe3yJIbTATOB:

e Ta0elb yCIeBaeMOCTH 10 IIpeaMeTaM (C yKazaHueM TPpeOOBAHHIA, TPEIBIBISEMBIX K BBICTABJICHHIO OTMETOK);

® TEKCTHl UTOTOBBIX JIMATHOCTHYECKUX KOHTPOJIBHBIX pa0OT, NUKTAHTOB W T.I. W aHAIM3 WX BBINOJIHCHUS OOydarommmcs (wHdopmarms o0
AJIeMEHTaX U YPOBHSIX MPOBEPSIEMOT0 3HAHUS — 3HAHUS, TOHUMAaHUs, MPUMEHEHHS, CHCTEMaTH3alIHH ),

® YCTHas OLIEHKa YCIEUIHOCTU Pe3yNIbTaToB, (JOPMYJIHMPOBKA MPUYMH HEyAad U PEKOMEHIAIMi MO YCTPaHEHHI0 MpoOenoB B 00y4YEHHOCTH IO
npeaMeTam;

e nopTdoaHo;

® pe3ynbTaThl IICHUXOJIOrO-NEAArOrM4eCKuX HCCIEAOBAHUM, WUIIOCTPUPYIOUIMX JAUHAMUKY pa3BUTUS OTHENbHBIX HWHTEIUIEKTYalIbHBIX U
JTUYHOCTHBIX KauecTB oOyuatomierocs, Y'Y /1.

KpurtepusiMmu oueHuBaHUsI SBISIOTCS:
® COOTBETCTBUC OOCTUIHYTBHIX HNPCAMCETHBIX, MCTAIIPCAMCTHBIX W JIMYHOCTHBIX PE3YJIbTAaTOB O6yanOHIHXCﬂ TpC6OBaHI/IﬂM K pe3ylibTaTaM
OCBOEHUS 00pa30BaTeNbHON MporpaMMbl OCHOBHOTO 00111ero oOpazoBanus OI'OC;
® JMHaMHUKa Pe3yJIbTaTOB MpeAMETHOW 00ydyeHHOCTH, popmupoBanus Y'Y /1.
OneHka JOCTHKEHUS METaPeIMETHBIX pe3ysIbTaToB MOXeT. [IpoBoasTcs B Xo/€e pa3nuuHbIX npouenyp. OCHOBHOM Ipoleaypoil HTOrOBOM OLIEHKH
JTOCTHKEHUS] METAIIPEAMETHBIX Pe3yIbTaTOB SBISCTCS 3auUma umoz208020 UHOUSUOYATbHO20 NPOEKMA
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