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PaGouass mporpamma mo XMMHMHM TIOCTpOE€HAa Ha OCHOBE (YHAAMEHTAJIbHOIO SApa COAEpkaHHUS OCHOBHOTO 00IIero oOpa3oBaHMs,
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO 00IIEero oO0pa3oBaHMs, TPEOOBAaHUH K CTPYKTYpe
OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus, MPONUCAHHBIX B DefepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHIapTe OCHOBHOTO 00IIeT0 00pa3oBaHus, a Takke KoHIeNuu 1yXOBHO-HPABCTBEHHOTO PAa3BUTHS U BOCIIMTAHUSA IpaxaaHnuHa Poccun.

[IpenogaBanue yueOHOTo Kypca «XHUMHUK» B OCHOBHOM LIKOJIE OCYIIECTBIISETCS B COOTBETCTBUHM C OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH U
UHCTPYKTUBHO METOJAMYECKUMU MaTepuaiaMu:

v" 3akon Poccuiickoii ®enepanun «O06 o0pazoBanuu B Poccuiickoii ®enepanum» ot 29.12.2012r. Ne273-03,;

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa30BaTENbHBIA  CTAHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMs, YTBEPKIACHHBIM [IPUKA30M
Munobpnayku Poccum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUHM U BBEICHUHM B JeiicTBHE (eneparbHOro ToCyJapCTBEHHOTO
00pa30BaTeNbHOrO CTaHJapTa OCHOBHOTO 00111ero o0pa3zoBaHus» (B pel. npukasa Munoopuayku Poccuu ot 29.12.2014 Nel644)

Xumust. Paboune mporpammel. [Ipenmernas muaus yueOuukoB O. C. I'abpuensna, U. I'. Octpoymosa, C. A. CnaakoBa. 8—9 Kiacch:
yaeOHoe rmocodue [t oomeodpaszoBaTenbHbix opranuzaiuii / O. C. ['abpuensH, C. A. CiiangkoB — M.: [Ipoceemenue, 2019.

v B cootserctBuu ¢ OOIT1 OO0 MBOY «KirokBUHCKas cpeiHss 001eo0pa3oBaTebHas IIKOIa»



ean kypca:

. Dopmuposanue y yqdamuxcs LIEJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pazéumue TO3HABATENHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEW YYallUXCS B TPOIECCe H3YYCHHUS
XUMHYECKOH Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4yHO - TEXHUYECKUH mporpecc; (GpopMupoBaHHE BaKHEUIINUX JIOTHUECKUX OMepanuit
MBILUIEHUS (aHAIM3, CUHTE3, 0000IIeHre, KOHKPETH3aIs, CPAaBHEHUE U JIp.) B MpoIlecce MO3HAHUS CUCTEMbl BaXHEHUIINX MOHATUH, 3aKOHOB U
TEOpUH O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

Bocnumanue yO0eXIEHHOCTH B TOM, YTO NPHUMEHEHHE MOJYYCHHBIX 3HAHHMH M YMEHHH 10 XHUMHHU SBISETCS OOBEKTHBHOM
HE00X0IMMOCTHIO JIJ1s1 6e30macHOl pabOThHI C BEIIECTBAMU M MaTepHallaMy B OBITY U Ha MPOU3BOJICTBE.

Ilpoexkmuposanue u peanuzayus BBHITYCKHUKaMU OCHOBHOMW IIKOJIBI JIMYHOM 00Opa30BaTEbHOW TPACKTOPUHU: BBIOOP MpOdHIIs
o0ydYeHUs B CTapIICH MIKOJIC WIH MPOPECCHOHATBHOTO 00Pa30BaTEILHOTO YUPEKICHNUS.

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

JUist TOCTIKEHHS ATHX LIeJIel B Kypce XUMMHH Ha CTYIIEHH OCHOBHOTO 0011ero 00pa30BaHus PEIIaloTCs CISAYIOIUe 3a1a4u:

v q)OpMI/IPYI-OTCH 3HaHUS OCHOB XHMHYECKOM HAayYKH — OCHOBHBIX (l)aKTOB, HOHHTHﬁ, XUMHNYCCKHNX 3aKOHOB U Teopnﬁ, BbIPA’)KCHHBIX
MMOCPCACTBOM XMMHUUYCCKOI'O A3bIKA,

v Pa3BUBAIOTCA YMCHUA Ha6J'IIOI[aTL 1 OOBICHSAIOT XUMUYECKHUE SBJICHUS, TPOUCXOAAIINE B IIPUPOIC, Ha60paTOpHLIX YCIOBUAX, B 6BITy u
Ha IMPpOU3BOJCTBEC,

v HpI/IO6peTaI-0TCSI CIICOHUAJIbHBIC YMCHHA U HABBIKHW 110 6630HaCHOMy 06paH_[eHI/II-O C XMMHUUYCCKHMHU BCIICCTBAMU, MATCpUAIaMHU u

IpoLeccamy;

V' dopmupyeTcs T'YMaHHCTHYECKOE OTHONIEHHE K XMMHH Kak IPOW3BOAUTENLHON CHJIE OOINECTBA, C IOMOIIBIO KOTOPOW pPEIIaroTCs
r1100anbHbIe TPOOJIEMbI YEJI0BEUECTBA;

v’ OCYIIECTBIISIETCS HHTETPAIUS XUMUYECKONU KAPTHHBI MUPA B €IUHYIO HAYYHYIO KapTHHY.



Conep:xkaHnue nporpaMmmsl
Xumus 8 kiaace
(70 yacoB, 2 yaca B HeJ1eJII0)

HauvaabHble NOHSATHA M 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BeUIECTB. DTAJOHHBIE (PM3UYECKHE CBOMCTBA BemlecTB. Marepuanbl U MarepuaioBereHue. Ponbp xumuu B
YKU3HU COBpeMeHHOro obmecTBa. OTHOIICHHE 00IIeCTBa K XUMUU: XeMODUIHS U XeMO(oOwHs.

Metoae! n3yuenust xumun. Habmonenue. Dxcniepument. MoaenupoBanue. Mojieny MaTepralibHbIE U 3HAKOBBIE WIIM CUMBOJIBHBIE.

I'a3p1. XKunkoctu. TBEpabie BemecTBa. B3anMHbIe mepexo/bl MEXIY arperaTHBIMH COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOnmmarusi) u
Jecyoaumans, KOHJSHCalus U UCIapeHne, KpUCTAIUIM3alUs U IJIaBJIEHUE.

dusnueckue sBieHus. YucTele BellecTBa U cMecU. |'OMOreHHble W rereporeHHsle cmecu. CMecu razoo0pasHble, XKHUJIKUE U TBEpPIbBIE.
CriocoObl  pa3zieneHusi CMecel: TMeperoHka, WM JAUCTHULILUSA, OTCTauBaHWe, (UIbTpOBAaHUE, KpHUCTAIM3AlMs WM  BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco6oB B 1aOOPaTOPHON NPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XHMMHYECKHE DJIEMEHTBl. ATOMBI U MOJEKyJbl. IIpocTeie M cioXkHBIE BellecTBa. AJUIOTpPONUS Ha mpuUMepe Kuciaopona. OCHOBHbIE
IIOJIOXKEHUST AaTOMHO - MOJIEKYJIIpHOTO yueHHUs. FloHbI. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOSHHSL.

3HaKu (CHMBOJIBI) XMMHYECKHX 3JEMEHTOB. MHdopMalms, KOTOpYI0 HECYT 3HAKM XHMHUYECKHX DJIEMEHTOB. ODTHMOJIOTHS Ha3BaHUUN
HEKOTOPBIX XUMHUYECKUX »dJieMeHTOB. llepuommueckass Ttabnuna xumuueckux osnemeHToB JI. WM. MenneneeBa: KOPOTKONEPUOIHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuoas! u rpynnel. ['naBHas u nobouHas noarpynmnsl, uiau A- u b-rpynnsl. OTHOCUTENbHAs aTOMHAs Macca.

Xumnueckue ¢opmynsl. Maaekcsl u koagduuuentsl. OTHOCUTENbHAsS MOJIEKYJIsIpHas Macca. MaccoBas J10Jsi XMMMUYECKOTO 3J€MEHTa B
coeauHeHuu. MHpopmanus, KOTOpyro HECYyT XUMUYECKHEe (GOPMYJIbI.

BanentHocth. CTpykTypHBIE (DOpMYJbl. XMMHUYECKHE 3JIEMEHTHI C IOCTOSHHOM M IEepeMEHHON BaJeHTHOCTHbIO. BbIBOI (opMysibl
COEMHEHUS MO0 BaJleHTHOCTU. Ompe/esieHre BaIeHTHOCTH XUMHUYECKOTo 3eMeHTa 1o gopmyiie BenjectBa. CocTaBieHHe Ha3BaHUN COETMHEHUH,
COCTOSIIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 10 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBa BEILIECTB.

XuMHYecKue peakuuu. PeareHTsl M MpOMyKThl peakiuu. lIpu3Hakym XMMHUYECKMX peaklIMi. Y CIOBUS UX NPOTEKAHUS MU MPEKPALICHUS.
Peakuuu ropenus. Dk30TepMUYECKUE U SHJOTEPMUUECKHUE PEAKIUH.

3aKOH COXpaHEHHUs Macchl BellecTB. XHMMHYeckue ypaBHeHHUs. CocTaBieHHE XMMUYECKUX ypaBHeHUHl. MHpopmanus, KOTOpyro HECET
XUMHYECKOE YPaBHECHHUE.

Knaccugukaius XuMHYECKHUX peakiyil o CoCTaBy M YHCIY peareHTOB U MPOAYKTOB. THIIBI XUMUYECKUX peakiuil. Peakuuu coequnenus,
pasiokeHus, 3aMerieHus 1 ooMeHa. Karanuzarops! U kataims.



JdemoHcTpauuu

Kosnekuus marepranoB U U3AEIUN U3 HUX.

Monenu, ucroib3yeMble Ha ypoKax (PU3UKH, OMOJIOTUH U TeoTpaduH.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIM HEKOTOPHIX XUMHUUECKUX BEIIECTB.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

Cobupanue npubdopa ajs MoJIyuyeHHs ra3a U MPOBEPKa €ro Ha TePMETUYHOCTbD.

Bosronka cyxoro npaa, iioga uian HapTanuHa.

ArperaTHble COCTOSIHHSI BOJIBI.

Pa3znenenue 1ByX HECMEIINBAIOIIUXCS )KUIKOCTEN ¢ IOMOLIBIO AEIUTEIBHON BOPOHKH.
JIMCTIIIIATOp U ero pabora.

VYcranoBka 11 puiabTpoBaHus u €€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUs U €€ padorTa.

Konnexius 6bITOBBIX TPUOOPOB A1 GUIIBTPOBAHMS BO3IYyXa.

Paznenenue kpacsiero BeuiecTsa omactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpapum.

Mogenu aquIoTpONHbBIX MOAU(UKALUEI YTIIepoia U Cephbl.

[Tonyuenue o30Ha.

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

KopoTkoneproanslii ¥ JUIMHHONEpUOAHBIN BapuaHThl [leprnoanueckoii cucrems! J. 1. Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEH MOJIEKYI.

Arnmapar Kunmna.

Paznoxenue 6uxpomara aMMOHWUSI.

['openue cepbl 1 MarHUEBOM JICHTBI.

[Toptpetrsr M. B. Jlomonocosa u A. JI. JIaBya3sbe.

OMBITHI, MIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

['openue docdopa, pacTBopeHne NpoAyKTa TOPEHHSI B BOJE U UCCIIEI0BaHUE MOTYYEHHOTO PACTBOPA JAKMYCOM .
BsauMoelicTBHE COIITHON KUCIOTEI C IIMHKOM.

[Tomyuenue runpoxcuaa meau(Il) u ero paznokeHue npu HarpeBaHUH.



JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIUEH Tab0opaTOpHOI TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HaKOMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLUIMMU TPaHHT.

. [IpuroroBiieHnE TeTepOreHHON CMECH ITOPOLIKOB CEPBI U JKEJI€3a U UX pa3zciieHuE.

1
2
3
4
5. BsaumoelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB KaJIUs C PACTBOPOM HUTpara cepebpa.
6. IMonyuenue runpoxcuna meau(ll) u ero B3aumoneiicTBHE ¢ CEPHON KMCIOTOM.
7. B3aumoielicTBrE pacTBOpa COMBI C KUCIIOTOM.
8. IlpoBepka 3aKOHA COXPAHEHHS MAcChl BEIECTB Ha MPUMEPE B3aMMOJIEUCTBHS MIEIOUH U KUCIIOTHI.
9. IlpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HA IIPUMEPE B3auMOJIeHcTB s mEnoun 1 conu xenesa (I1I).
10. Pasnoxkenune nepokcuia BOIOPO/IA ¢ MOMOIIBI0 okcuaa mapranua (IV).
11. 3amenienue xene3oM Meau B MEHOM KyIIOPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO C Ja0OpaTOpHBIM 00opynoBaHueM. [IpaBmiia TeXHUKH O€30MacHOCTH NpH paboTe B KabuHere XxuMuM. Hekoropsle Buab
pabor.
2. AHanm3 no4Bbl
Baskuelilue npeacraBuTe/ I HEOPraHu4ecKux BeulecTs. KoimyecTBeHHbIC OTHOLICHUS] B XUMMHU
CocraB Bo3ayxa. [IoHsaTHe 00 00bEMHOM 10I€ KOMITIOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér 00béMa KOMIOHEHTa
ra3o0BOi CMECH MO €ro 00bEeMHOM J0Je U Ha000POT.
Kucnopoa. O3on. Ilonydenue kucnopona. Codbupanue u pacro3HaBaHHE KUCIOpoia. XUMUYECKHE CBOMCTBA KMCIOPOa: B3aUMOIEHCTBUE ¢
MeTaJlJIaMH, HEMETaJIJIaMU U CIIOKHBIMU BelecTBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopoia B IpUpo/IE.
Oxkcupapl. O6pazoBaHue Ha3BaHUN OKCHIOB 10 uX popmyrnam. CocraBieHue Gopmys OKCUIOB 10 UX Ha3BaHUSIM. [IpencraBuTenn oKCUI0B:
BOJIa U YIUICKUCIIBIN Ia3, HEralmeHast U3BeCTh.
Bonopon B npupone. dusnyeckne 1 XUMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJyYCHHUE U IPUMEHEHHE.
Kucnotsl, ux coctas u knaccupukanus. Unaukaropsl. Tabmuna pactBopumoctu. CossiHast U cepHast KMCIOTHI, X CBOMCTBA U
[IPUMEHEHUE.
Coun, ux coctaB u Ha3BaHMA. PacTBopuMocTh conelt B Boae. [IpeactaBurenu coseii: XJiopua HaTpusi, kapooHat HaTpus, hocdar KaabLus.
[Tocrosinnas ABoraapo. Konnuectso Bemectsa. Monbs. MosnsipHast macca. KpaTHble eAMHHIIBI U3MEPEHNS KOJIMUYECTBA BEIIECTBA —



MUJUIMMOJIb ¥ KAJIOMOJIb, MUJIJIUMOJIIPHASI U KMJIOMOJISIPHAs. MacChl BELECTBA.
Pac4€rhl ¢ NCII0JIB30BAHUEM MOHATHH «KOJIMYECTBO BELIECTBAY», «MOJIIPHAs Maccay, «IIOCTOsIHHAsE ABOragpo».
3akoH ABoraapo. MossipHblil 00bEM razoo0pa3Hbix BelecTB. OTHOCHUTENBbHAS MNIOTHOCTh OJJHOT'O ra3a Mo APyroMy.
KpatHbie eAMHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEILIECTB.
Pacuérsl ¢ ucronp30BaHNEM OHATHI «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS MACcCay, «MOJISIPHBIN 00BEM ra3oB», «IIOCTOSHHAS ABOTaIpO».
Pacuérsl ¢ ncronb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Macca, «MOJISIPHBIN 00BbEM ra3oB», «4uciI0 ABOTaIpO».
I'mapocdepa. KpyroBopoT Boabl B ipupojie. PU3nUecKnue 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBanusl, ux coctaB. PacTBOpUMOCTb OCHOBaHUM B Boxe. V3MEHEHHME OKpacKM MHIMKATOPOB B LIENO4HOM cpene. IlpencraBurenu
11EJI0YEeH: THIPOKCHU bl HATPHs, KaJIus U KaJbLIMsL.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PacTtBopenue. 'mapatel. MaccoBas foysi pacTBOPEHHOTO BellecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM ITOHATHSI «MAacCcOBast JOJIS1 PACTBOPEHHOTO BEIIECTBAY.
JdeMoHcTpannn
* OmnpeneneHue coiepkaHus KUCIOPOAa B BO3LYyXE.
* [lomyudeHue KucIO0pOJa pa3IoKEHUEM IIEPMaHraHaTa Kajlus U MEPOKCUAA
BOZIOpOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/yXa U BOJbI.
* Pacno3HaBaHue KUCI0poJa.
* TopeHue maruus, kenesa, yris, cepbl 1 ocdopa B KUCIOpOIE.
* Kosnexuus okCcuaos.
* [lomyuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPO/IA.
* Topenune Bomopona.
* BsaumopeiictBue Bogoposa ¢ okcugom meau(ll).
*  Kosnekuus MUHEpAIBbHBIX KUCIOT.
* IlpaBuiio pa30aBieHUs CEPOIl KUCIIOTHI.
*  Komnekuus conen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexoTopeie MeTANIIBI, HEMETAJUIBI M COETMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

*  Monenb MOJISIPHOTO 00BbEMA ra3000pa3HbIX BEIIECTB.



JlaGopaTopHble ONBITHI
12. TlomyrHeHHe U3BECTKOBOM BOJBI IIPH MPOIYCKAHUH YIIIEKUCIIONO Tasa.
13. Tlonyuenme BogOpoaa B3aMMOAEHCTBUEM IIMHKA M COJSHOM KUCIIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. N3meHenue OKpacKu UHAUKATOPOB B LIEIOYHOM CPEJIE.
16. OsnakomiieHue ¢ mpenaparamu JOMAIIHENW WM IIKOJILHOW aNTeYKd — pPacTBOPAMH IEPOKCHIA BOIOPOJA, CIIMPTOBOW HACTOWKH MOAa W
HalIaThIPHOTO CIUPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOupanue U pacro3HaBaHUE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUe M PACIO3HABAHUE BOJOPOJIA.
5. TIpurortosieHue pacTBOPOB COJIEH C UX 3aJAHHON MacCOBOM J0JIEN.

OcHoBHbBIE KJIacChl HeOPraHnyecknx coequHenunii O6o0IeHe cBeeHN 00 OKcHuaax, X Kiaccu(puKalnu, Ha3BaHUSAX U

cBoiicTBax. CriocoObI MOMy4eHUsI OKCH/IOB.

OcHoBanusl, UX Ki1accudukaiys, Ha3BaHUs U CBOICTBa. B3aumoielicTBUE C KUCIOTaMH, KUCIOTHBIMU OKCHJIAMU U coyisiMH. Pa3znoskeHnue
HEpacTBOPUMBIX OCHOBaHUN. CTIOCOOBI IOTYYEHUsI OCHOBAHUH.

Kucnotel, ux knaccudukanus u HaszBaHud. OOIIME XUMHUYECKHE CBOWCTBAa KHCIOT. B3aumonelcTBUE KHUCIOT € MeTaJlJIaMH.
DNEKTPOXUMHUUECKUN Psiji HallpsDKEHUH MeTallioB. B3anumoaeiicTBie KUCIIOT ¢ OKCUAaMH METaJlIOB.
BzaunmopeicTBre KUCIOT ¢ OCHOBAHUSIMA — PEAKIMs HEUTpan3anuu. BzauMoericTBue KUCioT C COJISIMU. [Tonyuenune
OECKHUCIOPOAHBIX
U KHMCIIOPOJACOAEPKAIIUX KUCIIOT.

Coun, ux kiaccudukanus U cBoicTBa. B3aumoseiicTBue coneii ¢ MetayaMu, 0cCOOEHHOCTH 3THX peakiuil. B3aumoneiictue coeii ¢
COJIAMH.

I'eneTnyeckue psapl MeTallia U HeMeTaia. [ eHeTnueckas CBA3b MEKy KJlacCaMH HEOPraHUYECKUX BEILIECTB.
JlaGopaTopHble ONBITHI
17. BzaumopeiicTBre OKCcUIa KABIUSA C BOJIOIA.
18. TTomyTHEHME N3BECTKOBOM BOJIBI.
19. Peaknus HeliTpanuzanum.

20. IMonyuenue rugpokcuaa Meau (11) 1 ero B3auMoeHCTBIE ¢ KUCITOTOM.



21. Paznoxenne ruapokcuna meau (1) npu narpesanum.
22. B3zaumojelcTBHE KUCIOT C METAIIAMU.

23. B3aumogelicTBHE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIUEHN COJIEH.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xenesom.

26. B3anmoieiicTBIe coieli ¢ COSIMHU.

27. Tenerndeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IlpakTHyecKkue paGorsl

6. Pemenue >KCnepUMEHTATBHBIX 3a/1a4.

Ilepunonnuecknii 3axon u Ilepuoanyeckas cHcTeMa XUMHYECKUX JICMEHTOB
J. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallIbl, TaJloreHbl, MHEpTHbIE (OJIaropoaHbIE)

ra3sl. AMdoTepHOCTb. AM(pOTEpHBIE OKCUIBI U THAPOKCUAbI. KOMIUIEKCHBIE COH.

Otkpeitue JI. M. MenneneeBbim Ileproanueckoro 3akoHa u coznanue uM [lepruoaudeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (hopMa CYIIECTBOBAaHMS XUMHUYECKUX 31eMEHTOB. OCHOBHBIC CBEACHHUS O CTPOCHUHM aTOMOB. JlOKa3aTelbCTBA CIIOKHOCTH
ctpoenust atroMoB. OnbiTel Pe3epdopra. [lnanerapruast Mojens CTpoeHus aTroma.

CocTtaB aTOMHBIX S7ep: NPOTOHBI, HEUTPOHbl. OTHOCUTENIbHAas aToMHas Macca. B3auMOCBSI3b TMOHATHUH (IPOTOH», «HEHUTPOH,
«OTHOCUTENbHAsI aTOMHAsi Maccay.

Muxkpomup. OnexkTpoHbl. CTpO€HHE JJIEKTPOHHBIX YPOBHEH aToMoOB XMMHMUYeCKHX 31eMeHTOB NeNe 1-20. Ilonstne o 3aBeplmieHHOM
JJIEKTPOHHOM YpPOBHE.

N3otonbl. Pusmdeckuil cMmbicn cuUMBOIMKM Ilepuonmueckoit cucrembl. CoBpemeHHas (opmynupoBka Ileproanueckoro 3akoHa.
M3MeHeHHs CBOMCTB 3JIEMEHTOB B MIEPUO/IaX U IpyNiax, Kak (GyHKLUsS CTPOECHUS HJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepuCTHKa JJIEMEHTAa-MeTalla ¥ 3JIEMEHTAa-HEMeTalJIa 110 MX IMOJIOKEHUIo B [leproanueckoii cucreMe XxuMudeckux aiaemeHToB /1. H.
Menpeneesa.
JdemoncTpauuu

* Pa3znuunbie GhopMbl TAOIHIL IEPUOTUIECKOIN CUCTEMBI.

* MogenupoBanue nocrpoenus Ilepuonnueckon cucrems! JI. . Menneneesa.



* MOI[CHI/I ATOMOB XUMHUYCCKUX IJICMCHTOB.
*  Moenu aTOMOB 3JI€EMEHTOB 1—3-T0 11epHoI0B
JlaGopaTopHbie ONbITHI.
28. Tlonyuenue aM(pOTEPHOrO M'UAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

XumMuuyeckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

WonHnas xuMudeckas cBs3b. MloHbI, 00pa3oBaHHBIC aTOMaMH METAJUIOB M HEMETAJUIOB. CxeMbl 00pa30BaHUsI HOHHOW CBSA3H JUIsl OMHAPHBIX
coeauHeHui. lOHHBIE KPUCTATUIMYECKHUE PEIIETKN U (PU3UUECKUE CBOMCTBA BEIIECTB C ATUM TUIOM peméTok. [loHsTre 0 GopMylIbHOM enuHuIe
BELICCTBA.

KoBaneHTHass XMMHUYECKasi CBsI3b. DJIEKTPOHHBIE M CTPYKTypHBIE (hopmynbl. KoBaneHTHas HemomnsipHas cBs3b. Cxembl 00pa3oBaHUS
KOBQJICHTHOHM CBSI3U Il OMHAPHBIX COCTUHEHUH. MOJIEKYIISIpHBIE M aTOMHBIE KPUCTAJUTMYECKHE PEIIETKH, M CBOMCTBA BEIIECTB C STHM THUIIOM
pELIETOK.

ONeKTpOOTpULATENbHOCTb. Psinl anekTpoorpuuarensHoctd. KoBaneHTHas nosjsipHas xuMudeckas cBsa3b. Jlumonb. Cxembl 00Opa3oBaHUs
KOBQJICHTHOH IMOJIAPHOHN CBSA3M Uil OMHApHBIX COeAMHEHHH. MONEKyJIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOWCTBA BELIECTB C 3TUM

TUIIOM PEIIETOK.

Mertannuueckasi XMMHUYECKasl CBsI3b M METaJUIMUYecKas KpucTauinyeckas pemérka. CBoicTBa BEIIECTB C 3TUM TUIOM pelérok. Exunas
IIPUPOJA XUMUYECKUX CBI3EH.

Crenenp okucnenusi. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTHU. [IpaBuiia pacuéra creneHeil okucieHus no GpopMysnaM XUMHUYECKUX
COEIMHEHMI.

OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. OmnpeaeseHue CTEeNeHeW OKUCIECHUs Ul 3JEMEHTOB, 0Opa3yolIMX BelecTBa pa3HBIX
KjgaccoB. Peakuuu HMOHHOrO oOMEHa M OKHUCIHUTEIbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHue. CocTaBiieHHe YpaBHEHUH OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIUii METOJJOM 3JIEKTPOHHOr 0 OanaHca.

JdemoncTpanuu

* Buzeo ¢parmenTsl 1 ciaiipl «MloHHas XUMHUYECKas CBSA3b ».

e Kostekuus BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.

* Moaenu MOHHBIX KPUCTAINIMYECKHUX PEIIETOK.

* BuneodpparmenTs! u cnaiipl «KoBaleHTHAIXUMHUYECKAsl CBA3BY.

*  Komrekius BeImecTB MOJICKYJIAPHOTO U aTOMHOI'O CTPOCHHA.



Mopenu MOJEKYJISIPHBIX U aTOMHBIX KPUCTANTUYECKUX PEIIETOK.
BuneodparmenTs! u cnaiiapl «MeTammudecKkas XMMU9ecKas CBSI3bY.
Komnekuus «MeTtajibl ¥ CriiaBb».

B3auMoeiicTBre IUHKA ¢ CEPOM, COISTHON KUCIIOTOM, Xiopuaom meau (I1).
['openne maruus.

B3aumoaeiicTBre XJIOpHOM U CEPOBOAOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI

29. W3rorosienue MOAENH, WLIKOCTPUPYIOIIEH CBONCTBA METAJIMIECKOM CBA3U



Conep:xkaHnue nporpaMmmsl
Xumusa 9 kiaace
(70 yacoB, 2 yaca B He/leJII0)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coequnenus. OKcuapl coieodpasyonme 1 Heconeodpasyromnye. [ uapokcuapl: OCHOBaHHs, aMpOTepHbIe, KUCIOTHI. CpenHue,
KHCJIbI€, OCHOBHBIE COJIU.

O06o011IeHne CBeIeHN 0 XUMHUECKUX peakuusax. Kinaccupukanus XuMHUUECKUX peakiuii 0 pa3IMuHbIM OCHOBAHHUSM: COCTaBY M YUCITY
pearupyromux 1 00pa3yronuxcs BENIeCTB, TEIIOBOMY 3G (eKTy, HallpaBICHHUIO, U3MEHEHUIO CTEIIEHEH OKUCICHUS 2JIEMEHTOB, 00pa3yIoIIUX
pearupyrolue BemecTsa, (aze, UCIOIb30BaHUIO KaTaau3aTopa.

[ToHsiTHE O CKOPOCTU XUMHUYECKOM peakiuu. DakTOpsl, BIAUIIONINE Ha CKOPOCTh XUMUYECKUX PEAKIHil: MPUpOJa pearupyoiiux BEIIecTB,
UX KOHLIEHTpALUA, TeMIepaTypa, oAb CONPUKOCHOBEHUS, HATMUKE KaTtaiau3aTopa. Katanus.

JlemoHCcTpanun
* (O3HaKOMIJICHHE C KOJUICKIIUSMHU METAJIOB U HEMETAIIIIOB.
* (O3HaKOMIJICHHE C KOJUICKIIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
* 3aBHUCHUMOCTb CKOPOCTU XMMHUUYECKOM peakluu OT MPUPObI pEarupyoIIruX BEIIEeCTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOM peaklUu OT KOHLIEHTPALlUU pearupyroinX BEIeCTB.
* 3aBHCHUMOCTb CKOPOCTH XMMUYECKOM peakluu OT IUIouain
COMPUKOCHOBEHHUSI PEarupyroluX BEeIIECTB («KUTISIIUN CII0I).
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT TEMIEPaTyphbl pearupyoinux BeIecTB.
JlabopaTopHBbIe ONBITHI
B3anmopeiicTBue aMMHaKa U XJIOPOBOJOPOA.
Peakuus HeliTpanuzanuu.
Habmonenue TennoBoro addexra peakiuy HeHTpaau3aum.
B3aumoneiictBue cepHoii kucnotsl ¢ okcugom Meau (II).

PaznoxeHre mepoKcu1a BOAOPOIa C MOMOIIBIO KaTaaa3sl KapTodes

© 0k owwhE

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPObl PEarupyronIiX BEUIECTB Ha IPUMEpPe B3aUMOACHCTBUS paCTBOPOB THOCY Ib(aTa
HATpHS U XJIOpUaa 6apusi, THOCYIb(aTa HATPUS U COJSTHON KUCIIOTBHI.

7. 3aBUCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPOIbI METAILIOB IPH X B3aUMOJEHCTBUM C COJITHON KUCIIOTO.



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

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

10. 3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBucHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT IUIOIIAIM CONPUKOCHOBEHHS PEArMPYIONIHMX BEIECTB.
12.  3aBucHMMOCTB CKOPOCTHM XMMUYECKON PEAKIUK OT KATaIu3aTopa.

XHUMHYecKHEe PeaKI[ii B PAaCTBOPAX YIEKTPOJIUTOB

[TonsiTrie 00 ANMEKTPOTUTHUECKON AUCCOIMALNU. DIEKTPOIUTHI U HEITEKTPOIUTHI. MeXaHH3M JIUCCOLMALIUN 3IIEKTPOIUTOB C Pa3IUnYHBIM
xapaktepoM cBsi3u. CTeNeHb IEKTPOIUTUYECKON qucconnanuu. CUIbHbBIE U ca0ble SJIeKTPOIHUTHI.
OCHOBHBIE TTOJIOKEHUS TCOpHUUn BHCKTpOHHTquCKOﬁ Jucconuanuu. Knaccn(bmcaum[ MOHOB M UX CBOMCTBA. KI/ICJIOTI)I, OCHOBaHHA U COJIN
KaK 3JICKTPOJIMTEI. Hx Knaccmbnxaum{ n gucconuanuys.
O6HII/I€ XUMHYECKHE CBOMCTBA KHMCIIOT: M3MEHECHHE OKpaCKu HHIWKATOPOB, BSaHMOHeﬁCTBHC C MCTaJllllaMHU, OKCHAaMH U TUAPOKCHUIAMU
METAJIJIOB U COJIIMU. MOJIEKyIsipHbIE M HOHHBIE (IIOJIHBIE U COKPALIEHHbIE) YPABHEHUS PEaKUil.
XUMHUYECKUH CMBICII COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS MPOTEKAHUS PEAKLIMI MEXy SJEKTPOJIMTAMHU 10 KOHUA. Ps1 aKkTUBHOCTH METAJLJIOB.
OO01mure XMMUYeCKUe CBOMCTBA LIEJIOUeH: B3aUMOICHCTBHE C KUCIOTaMHU, OKCUAAMH HEMETAIIOB, coysiMu. O0IIue XuMHYeCKHe CBOMCTBA
HEPACTBOPUMBIX OCHOBAHMM: B3aUMOJEHCTBUE C KMCIOTAMH, PA3JI0KEHUE IPU HarPEBAHUU.
OO0ue XMMUYECKHUE CBOMICTBAa CpeHUX COJIed: B3aMMOJEHCTBHE C KUCIOTaMH, IIEJI04YaMH, COJIIMU U MeTallamMu. B3aumopelcTsue
KHCJIBIX COJIEH CO IIEI0YaMH.
[I'uaponus, kak OOMEHHOE B3aWMOJICHCTBHE COJIEH ¢ BOAOW. [ MApONM3 CONM CHIIBHOTO OCHOBAHUS M ciaboi KuciaoTel. ['maponus comm
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.
CBolicTBa KHUCJIOT, OCHOBaHM, OKCHUJIOB U COJIEH B CBETE TEOPUHU AIEKTPOIIUTUUECKON TUCCOLMALIUU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKunii.
Jdemoncrpauuu.
* VcnpiTaHue BemecTB U UX PaCTBOPOB HA AJIEKTPONPOBOIHOCTb.
*  3aBUCHMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIEHTPALUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B JIEKTPHYECKOM ITOJIE.

* OmpezeneHne XxapakTepa cpejibl B pacTBOpax CoJe.



JlaGopaTopHbie ONbITHI.

13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.

14. smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluy pacTBOpPA MENOYH PA3IHYHBIMU KHCIOTAMU.

16. Tlonyuennme ruppoxcuna meau (11).1 ero B3auMogelCTBIE ¢ Pa3IMYHBIME KHCIOTAMM.
17. BzaumopeiictBue cuabHBIX KUCIOT ¢ okcugom meau (11).

18-20. B3aumoeiicTBre KUCIOT C METAIIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyqHs KPEMHUEBOM KMCIIOTHL.

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

24. VI3MeHeHne OKPaCKH MHIMKATOPOB B IEIOYHOM Cpee.

25. B3auMoieliCTBHE IEN0UEH ¢ YIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUSL.

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

28. BzaumoelicTBrEe KapOOHATOB C KMCIOTAMHU.

29. Tlonyuenue ruapokcuna xenesa(lll).

30. BzaumoseiicTeue xenesa ¢ pactBopoM cyibdara meau (11)

IIpakTHyeckue padoThl

1. CaoiicTBa KUCIIOT, OCHOBAHM, OKCHJIOB U COJIEH B CBETE TEOPUH DJIEKTPOIUTUYECKOM JUCCOLMAIINM M OKMCIUTENBHO -
BOCCTAHOBUTEIIbHBIX PEaKIHiA

HemeTanabl 1 UX cOeTMHEHUS
CrpoeHue aToMOB HEMETAILIOB U UX mnonoxeHue B [lepuoanueckoil cucreme. P snexrpoorpunarenbHoctd. Kpucramimueckue pemeéTku
HEMETAJIIOB — MPOCTHIX BEMIECTB. AJUTOTponus U e€ nmpuunHbl. Gusndeckue cBoiicTBa HeMeTaoB. OOIMe XMMUYECKe CBOMCTBA HEMETAIIIOB:
OKHCIIMTEIHLHBIC U BOCCTAHOBUTEIILHBIC.
["anorensl, cTpoeHWe MX aTOMOB M MOJEKYJI. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA TaJIOT€HOB. 3AKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
TaJIOTEHOB B 3aBHCHMOCTH OT MX ToJiokeHUs1 B Ilepuommyeckoit cucteme. HaxoxkaeHne rajoreHOB B MPUPOJE M UX TOJNydCHHE. 3HAYCHHUE U
MIPUMEHEHHUE TaJIOT€HOB.



["anoreHoBOOPO/IBI M COOTBETCTBYIOIIME HMM KHUCJIOTHI: IIJIaBUKOBas, COJsHas, OpOMOBOAOPOIHAs, HOAOBOAOPOIHAs. ['amoreHuubl.
KauecTBeHHbBIE peakiiy Ha rajJoreHuA-uoHbL. [IpruMeHenre coeJMHeH i raloreHoB U UX OMOJIOTHYecKast poib.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. Cepa B mpupojie U e€ noiaydeHue. AJIOTPONHbIe MOAUGUKALIMK Cephl U UX CBOICTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBoIOpOJI: CTPOCHHE MOJICKYJIbI, (PU3MUECKHE W XHUMHYECKHE CBOWCTBA, IMOJyueHHE W 3HadeHue. CepoBOAOpOJIHAS KHCIOTA.
Cynbuasl u ux 3Hadenue. JIIoMUHOPOPHI.

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

Oxkcun cepsl (VI), cepnas kucnora, cynabdarel. Kpucramioruaparel. KauecTBeHHas peakius Ha Cyiab(haT-noH.

CepHast KHMCIOTa - CUJIBHBIA 3JeKTponuT. CBoicTBa paz0aBICHHOW CEPHOW KHUCIOTHI, KaK THIIMYHOM KHCIOTBHI: B3aUMOJEUCTBUE C
MeTallJIaMH, OCHOBHBIMU M aM(OTEpPHBIMU OKCHAAMHU, OCHOBAaHUSMU U aM(pOTEpHBIMU THAPOKCHIAMH, cOJsMHU. KadecTBeHHas peakius Ha
cynb(haT-uoH.

OO0mass xapakTepucTuka 3yeMeHTOB VA-rpynmbl. A30T, CTPOCHHE aTroMa M MOJEKyabl. DPuU3nyecKue M XHUMUYECKHUE CBOWMCTBA U
IpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKAs POITb.

AMMHaK, CTpOEHHE MOJICKYJIbl M (U3NYECKHE CBOWCTBA. AMMHAyHas BOJA, HAIIATBIPHBIN CIHPT, THApPAT aMMHuaka. JlOHOpHO -
aKIENTOPHBI MeXaHU3M 00pa3oBaHMS KaTHOHA aMMOHHA. BoccTaHOBUTENbHBIE CBOWCTBA aMMmuaka. CoinM aMMOHHUS M UX NIpPUMEHEHHE.
KauectBenHast peakiysi Ha KATHOH aMMOHUSI.

Oxkcuapl a3oTa: HeconeoOpas3yrolue W KHUCIOTHbIE. A30THCTas KUCIOTAa M HUTPUTHL. A30THasg KHCIOTa, €€ MOJNy4yeHHUE M CBOMCTBA.
Hurparsr.

®docdop, ctpoerue aroma U amorponus. Pocounsl. Pochun. Oxkenn pocdopa(V) u oprodocdopnas kuciora. Pocdatsl. PochopHbie
ynoOpenus. THCeKTUIUIBL.

OO0mrast xapakTepucTHKa d1eMeHTOB [V A-Tpymmbl: 0cOOEHHOCTH CTPOCHHUS aTOMOB, MPOCTHIX BEIIECTB M COCAMHEHUH B 3aBUCUMOCTH OT
noJyioxeHus neMeHToB B [lepuoamdeckoit cucreme. Yriiepoa. AuioTporHbie MOAUUKAINK: anMa3, rpaduT. AMop(HBINA yriaepoa u ero copra:
caxka, aKTUBUPOBAHHBIN yroJib. AfcopOrins. XUMHYECKUE CBOMCTBA yriaepoaa. Kokcoxumudeckoe mporu3BOACTBO U €0 MpoAyKius. KapOoumsl.

Oxkcua yraepona(ll): crpoenne Monexyibl, nmojgydeHue u ero cBoiictBa. Oxcun yriepoaa(lV): crpoeHne Monekynbl, TOJYyYeHHE U €0
cBoiicTBa. YrosbHas Kuciota. Comu yrojibHOM KUCIOTHI: KapOOHAThI ¥ TUAPOKapOoHaThl. TexXHUUecKas v MuIleBas coja.

Heopranuueckue n opraHMyeckue BeIecTBa. YTJIEBOJ0OPOIbl. XUMUYECKOE CTPOCHHUE OPraHUMYECKHX BELIECTB, KaK MOPSAAOK COSIUHEHHS
aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

MertaH, 3TaH, Kak HpeJeibHbIe YIIeBOAOPOAbl. DTHIIEH W aleTUJIeH, KaK HempeaeibHble (HEHACHIIEHHBIE) yriieBoaopoabl. ['opeHue
yIIIeBOAOPOOB. KauecTBeHHBIE peakiny Ha HeNpeaeIbHbIE COSTMHEHHUS.



OTUJIOBBIN CIIUPT, €ro MOJTy4YeHHe, MpUMEHeHHe U pusnonoruyeckoe aeiicraue. Tpéxaromuslii cnupt raumepuH. KauectBenHas peakuus
HA MHOT'OATOMHBIE CIIUPTHL. YKCYCHAs - IPEICTaBUTEINb KJlacca KaApOOHOBBIX KHCIIOT.
Kpemnnii, ctpoenne ero atoma u cBoiicta. Kpemuuii B npupojae. Cununuasl u cunad. Oxkcua kpemuusi(1Y). Kpemauesas kucinora u e€
COJIN.
[Tpon3BoACTBO CTEKIIA M LIeMeHTa. [IpoyKIMs CHIIMKaTHOW MPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hewmeranner B npupone. ®@pakiuoHHas MEeperoHka >KUAKOTO BO3AyXa KaK CIIOCO0 MOMydeHHUs KUCIIOpona, a3ora, aproHa. [lomyuenue
docdopa, kpeMHus, XJopa, ioaa. DIEKTPOIU3 PACTBOPOB.
[TomyueHue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXeMa, METOJ] KUIISIIIETO CII0s, TPUHIIUIIBI TeIJI000MEHa, TPOTUBOTOKA U
uupkyssiuu. OneyM. [Ipou3BoACcTBO aMMHuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHcTpannmn
e Kolekuus HeMETauIoB.
e Mozenu KpUCTAUIMYECKUX PEIIETOK HEMETAJJIOB: aTOMHBIE U MOJIEKYJIIPHBIE.
e (O30HATOp W NPUHLHUIIBI €0 PaOOTHI.
e [opeHue HEMETaJIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, TPEeBECHOTO yIJIsl.
e (OOpa31pl raJIoreHOB - IPOCTHIX BEIIECTB.
e B3aumozelCTBHUE raJOreHOB ¢ METaJNIAMH.
e BritecHenue xsopa OpoMoM Wi ojja U3 pacTBOPOB UX coJieit
e Komiekuus NIpupOgHBIX COETMHEHUH XJI0pa.
e BsanmoaeiicTBre cepbl ¢ METAIIIAMM.
e ['opeHue cepbl B KUCIOPOAE
o Komnexmus cynbGUAHBIX PY/I.
e KauecTBeHHas peakius Ha Cyab(UI-MOH
e (OOeciBeyrBaHNe OKPAIICHHBIX TKaHEH U [IBETOB CEPHUCTHIM Tra30M.
e Bs3anmonencTsue KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
e OOyriuBaHue OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.
e Buneodpparments! u cnaiianl «Itnubu 6azapbi».



[Tony4yenue, cobupanue u pacro3HaBaHUE aMMUAKA.

Pasnoxkenne 6uxpoMara aMMOHUSI.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJBIO.

I'openne udepHoro mopoxa

Pa3znosxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojibKa B HEM

OO6pa3ibl TpUpOAHBIX coenuHenuii pocdopa.

['openue docdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Tony4yenue 6enoro ¢ochopa 1 UCIIBITAHHE €TI0 CBOMCTB

Komnekuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoiar»

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

Mopenu MoseKyJl MeTaHa, 3TaHa, STUJICHA U alleTUJICHa.

BzaumopeiicTBue sTusieHa ¢ OpoMHON BOION M pacCTBOPOM MEpMaHraHaTa Kajusl.
OO61re XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTtBeHHast peakuiis Ha MHOTOATOMHbIE CIIUPTHI.

Konnexkuust «O6pa3ibl NpUpOIHBIX COSAMHEHUN KPEMHUS.

Konnekuus crekna, KepaMuKH, IEMEHTa U U3/I€JUH U3 HUX.

Konnekuust npoayKIuy CUIMKaTHOW MPOMBIIIJIEHHOCTH.

Buneodparments! u cnaiinpl « Ipou3BoJACTBO CTEKIIA U IEMEHTa.

Komnexuus «IIpupoaHele coeTMHEHNST HEMETAIUIOB.

BuneodpparmenTs! u cnaiasl «@pakimoHHAas IEPETOHKA KUIKOTO BO3IyXa»
Buneodpparmentst u cnaiias! «Ilonydenne Bogopo/ia, KUCIOpoaa U ralor€HOB 3JIEKTPOTUTHUECKUM CIIOCOOOM.
Monenu anmnaparoB [Jis IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenb KUIsmero cios.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiiast «IIpon3BoACTBO CEPHOM KUCIOTHDY.
Buneopparments! u cnaiias! «IIpon3BoicTBO aMMHaKay.

Komneknusa «CoIpb€ 7151 MOTYYEHUST CEPHOM KUCIOTBD.



JlaGopaTopHble ONBITHI

31. Pacnio3naBanue rajgoreHu1-MOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYIIb(AT-HOHBI.

33. KauecTBenHas peakiys Ha KATHOH aMMOHHSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. Kauectsennsie peakiuu Ha Gocdar-1oH.

36. TMonyuenue U CBOMCTBA yrOAbHOM KMCIOTBI.

37. KayecTBeHHas peakius Ha KapOOHAT-UOH.

38. IMponyckanue yrieKuCIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckne padoThl

2. 3yuenne CBOWCTB CONISIHON KUCIIOTHL.

3. 3yueHue CBOWCTB CEPHOM KUCIIOTHL.

4., TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOKUCTB.

5. IMonyuenue yriaekucsioro rasa i M3y4eHue ero CBOUCTB.
MeTasnbl M X COeIMHECHHS

[Tonoxenue meramioB B llepuoamyeckon cucreme xumuueckux sneMeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Merauinueckass CBS3b M METAUIMYECKAsl KpUCTAUIMYECKas permeéTka. PU3MYeCcKHe CBOWCTBA METAJUIOB: JJIEKTPO- U TEIUIONPOBOIHOCT,
OTpakaroias CrioCOOHOCTb, MIACTUYHOCTD. CIiaBbl YEPHBIE U I[BETHEHIE.

Mertamipl KaKk BOCCTAaHOBUTENH. DJIEKTPOXUMHUYECKUN Psijl HampsokeHW. B3auMopaeicTBue METalioB ¢ HeMeTallllaMH, OKCHIaMH, KUCJIOTaMH,
COJIAMH. AJIFOMUHOTEPMUS.

CtpoeHue aToMOB M TMPOCTHIX BEHIECTB IIEJIOYHBIX META/UIOB. 3aBUCUMOCTh (PU3MUYECKHMX W XMMHUYECKHX CBOWCTB IIETIOYHBIX METAJJIOB OT
3apsioB Anep uX aroMoB. OKCHUJIBI U TUAPOKCUABI HIEJIOYHBIX METAIOB, UX MOJIyY€HHE, CBOMCTBA, IPUMEHEHHE. BaxkHellne conu 1eI0uHbIX
METAJJIOB, UX 3HAYECHUE B )KMUBOM U HEKUBOW MPUPOJE U B )KU3HU YEIIOBEKA.

CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENBHBIX METAIJIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHO3EMETHHBIX
METaJVIOB OT 3apsiioB sfep UX aToMoB. OKCUABI M TUIPOKCUABI MICIIOYHO3EMENbHBIX METAIOB, MX MOJYY€HHE, CBOWCTBA U NMPUMEHEHUE.



Baxxueiimue conu ménouHo - 3eMeNbHBIX METANIOB, MX 3HaYCHHE B MIPUPOJIE U KU3HU ueroBeka. KapOoHaThl U ruipokapOOHAThI KAJIbLIUA.
XKéctkocTh BOnbBI: BpeMeHHas U mnocTossHHasg. CrocoObl ycTpaHEeHUs BpeMeHHOU kE€cTKocTH. CrocoObl ycTpaHEHHsI MOCTOSIHHOW KECTKOCTH.
Honutel. CoenuHeHUs alOMUHUSA B Mpupoae. XUMHUECKHE CBoilcTBa amoMuHUsA. OCOOEHHOCTHM OKCHIAa U TUAPOKCHIA aTIOMUHHUSA Kak

amM(pOTEepHBIX COeMHEHMA. BaxkHeiime comu anmtoMuHuS (XJIOpUI, cyibdar).

Ocobennoctu cTpoeHus aroma sxeinesa. JKene3o B npupoje. Baxueimue pynsl sxene3a. Oxcuasl U ruapokcusl xxenesa(ll) u sxenesa(lll). Conu
xenesza(ll) u xxenesa(lll). OOHapy)eHHE HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHHUE COSTMHCHUN Kele3a.

Kopposus xumudeckas v 2JIEKTPOXUMUYECKasi. 3alliuTa METAIJIOB OT KOPPO3UH. MeTallibl B IPUPOJIe: B CBOOOTHOM BUJIC U B BUJIE COCTUHCHHUIA.

[Tonsitue o metamutypruu. UépHas u uBetHas Metautyprus. [lupomeramnyprus, ruipoMeTauTyprus, 3JeKTpoMeTatyprus. JJoMeHHbli nporiecc.

[TepepaboTka yyryHa B CTallb. DJIEKTPOIU3 PACILIABOB.
JlemoHCcTpanumn

BzaumopeiicTBue HaTpus, TUTHS U KaJbLHs C BOJOM.

['openue HaTpus, MarHus M Keje3a B KUCIOPOJIE.

Bcenblka TepMUTHOM CMeECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBIL.

BiamMmoeiicTBre alIfOMUHUS ¢ KHCIO0TaMH, IMIEJI0YaMU B BOJIOM.

BzaumopeiicTBue xkene3a U MEAH C XJIOPOM.

B3aumoneiicTBue Meu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOH (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).
Okpacka TIaMeHl COeTMHEHUSIMU IIETOYHBIX METAIIJIOB.

Okpacka MIaMeH! COeTUHEHUSIMH IIETOYHO3EMENIbHBIX METAILIOB .

I'amenue n3BeCcTH BOJIOM.

ITonyuenue KECTKOW BOABI B3aUMOJICCTBUEM YIJIEKUCIIOr0 ra3a € U3BECTKOBOW BOJIOM.
YcTpaHeHne BpeMEeHHOM JKECTKOCTH KUMSTYSHUEM U T00aBKOU COJIBI.

YcTpaHeHne NOCTOSHHOMN )KECTKOCTH 100aBKOM COJIBI.

VoHUTHI ¥ IPUHITAI UX AeHCTBUS (BUACO(PArMEHT).

Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.

BuneodparmenTs u cnaiipl «OKCHI aTIOMUHUS U €T0 MOAU(PUKAITUI.

[Tomryuenue ampoTepHOTo THAPOKCUIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

KOJ'IJ'ICKI_II/ISI «XHUMHYECKUE HCTOYHUKHU TOKAY.



* Pe3ynabTaThl AMUTENBHOIO 3KCIEPUMEHTA 110 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEJIUN B 3aBUCUMOCTH OT YCJIIOBUN IIPOLIECCOB.
* Boccranosinenue meau u3 okcuaa meau(ll) sogopomom.
* Bugaeodparments! u cnaiiipl « [pou3BOACTBO UyTryHa U CTAIHY.
* BugeodparmenTsl u crnaiiapl «3aenus U3 yyryHa u CTanm.
* Bugneodparmentsl u cnaiinpl «I Ipou3BOACTBO aTFOMUHUS.
JlabopaTopHbIe ONBITHI
39.BsaumoseiicTaue xenesa ¢ pactBopom cynbdara meau(ll).
40.TTony4enne U3BECTKOBO BOIBI M OIBITHI C HEMA.
41.Tlonyuenne ruapokcuaos xeaeza(ll) u (11).
42.KaueCTBEHHBIE pEaKIMU HA KATHOHBI JKeJIe3a
IIpakTHyeckue padoTnl
6. TlomyueHune KECTKOM BOIBI M CIIOCOOBI €€ YCTPAHEHHU.

7. PenieHne SKCIEPUMEHTAIBHBIX 32124 [0 TeMe «MeTasuib».
XuMHUS U OKpY KAKOLIas cpeaa

Crtpoenue 3eMmu: sSApo, MAaHTHS, 3eMHas KOpa, X XUMUYECKUH cocTaB. JIutocdepa u e€ xumudeckuit coctaB. Munepansl. Pyabl.
Ocanounslie moposl. [Tonesnsie uckomaeMble. XuMUYeCKuil cocTaB ruapocdepbl. XUMHUECKUN COCTaB aTMOC]EpHI.
HcTouHmKr XUMHUYECKOT0 3arpsi3sHEHUST OKpYXKatolen cpepl. [ 1obanbHbIe YKOIOrHYecKre MpoOaeMbl YeI0BeUeCTBa: MTAPHUKOBLIN 2P (deKT,
KHCJIOTHBIE JI0K/IH, 030HOBBIE JILIPbI. MEXTyHAPOIHOE COTPYIHUYECTBO B 00JIACTH OXPaHbI OKPYXKAIOIIEH CPEe/Ibl OT XUMHUUECKOTO 3arps3HEHUSI.
«3enéHast XuMus».
JleMoHCcTpaLun

*  BuneodparmenTs! u cnaiiapl «CTpoeHue 3eMiIn U €€ XUMUYECKUN COCTaBy.

*  KoieKiusi MUHEpaJIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl METamnoBy.

*  Buneodparmentsl u cnaiiapl «I 1o0ambHBIE YKOJIOTHYECKUE TPOOIEMBI YEIIOBEYECTBAY.
JlaGopaTopHbie ONBITHI
43. U3yuenue rpaHuTa.



O06001meHne 3HAHUIA M0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY
Crpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMUUYECKOro 31emMeHTa B [lepuonnueckoii cucreme. CTpoeHre BEIIECTBA: XUMHUUECKas! CBS3h
U KPUCTAJUTMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pPa30BaHHBIX 3JIEMEHTAaMH MTPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, 0J1aropoHBIX
ra3oB) OT MOJIOKeHUs 3JieMeHTOB B [lepuoanueckoii cucreme. TUIONOTHS HEOPTAHUYECKHUX BEILIECTB, JEJICHUE UX Ha KJIACCHI U TPYIIIHIL.

IIpencraBurenu.
[Tpu3Haky U yCnoBHs MPOTEKAHUA XMMUYECKHUX PeaKIMi. TUIOIOrusS XUMUYECKUX PEaKLUH 110 Pa3INYHbIM OCHOBAaHUAM. Peakinu HOHHOTO

obMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE pCaKIunu.
XHMHUYEeCKHEe CBOMCTBA IIPOCTBIX BCHICCTB. XapaKTeprle XMMHUYECKHE CBOICTBA coneo6pa3yfonmx OKCHAOB, THAPOKCHUIOB (OCHOBaHHﬁ, KHCJIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TeMAaTHUECKHI IIJIaH

Ne HaumenoBanue pa3zaenos (TeM) KommuecTBo yacos B ToM yuciie Ha mpoBeneHue
0 MporpamMme [TpakTryeckux padboT KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 21 2 2
2 Baxueiiime npeactaBuTeaM HEOPraHUYECKUX BEIIECTB. 18 3 1
KomnuecTBeHHBbIE OTHOIICHHS] B XUMUU
3 OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [lepuonnueckuii 3akoH u Ilepwoguyeckas cucrema 8 1
xuMH4ecKux 3yemMeHToB . . Menaeneesa u ctpoeHue
aToMa
5} Xumuueckas CBSI3b. OKHUCIUTENHEHO - 11 0 2
BOCCTAaHOBUTEJIbHBIC PEAKIINH
Peseps 2
Htoro 70 6 7
9 knacc
1 [ToBTOpenue n 0600IIeHNE CBEACHUH 1O KypCy 8 5 1
KJ1Iacca. XMMHAYECKHE PEeaKIuu
2 | X¥MHYeCcKHe peakllii B pacTBOPAx 10 1 1
3 Hewmeranibl 1 UX coeMHEHUsI 25 4 1
4 Mertasuibl U UX COeAMHEHUS 17 2 1
5 | Xumus u okpyxaromas cpeja 2
6 O0600611eHre 3HaHU# 0 XUMHHU 32 KypC OCHOBHOM 7 1
mkoutbl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Hroro 68 7 5




IInanupyemMble pe3yJbTaThl 0CBOEHHS Y1eOHOI0 MpeaMeTa

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

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI TPHHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJIa POCCHICKON XMMUYIECKOH HAyKM B MUPOBYIO XHMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K TIO3HAHMIO XMMHM; TOTOBHOCTH U CIOCOOHOCTH 00YYAIOIIMXCS K CAMOPa3BUTHIO M
camM000pa30BaHUIO HA OCHOBE M3YYEHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BHIOOpA M MOCTPOSHUE WHANBUYAIbHOM
00pa30BaTeNbHOIN TPACKTOPUH;
3)  @opmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YacThIO 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, POJIE ¥ (GOPM COLMANBHOM KU3HU B COLIMYME, IIPUPOJIE U YACTHOM JKM3HM HA OCHOBE
IKOJIOTHYECKOM KyJIbTYpBI M 0€301acHOro 00OpaIieHns ¢ BeIEeCTBAMU U MaTepUaIaMHu;
6) @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOILEHHM CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOILIECCE 0OPA30BATENBHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HUCCIIEI0BATEIBCKOM, TBOPYECKOM U APYTrUX BUAOB JAEATEIBHOCTH, CBA3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamo:
1) onpeodenenue neneii cobcTBEHHOro 00yYeHH s, MOCTAaHOBKA M (POPMYITMPOBAaHHUE [Tl ce0sl HOBBIX 3a71ad;
2) naanuposanue TyTel TOCTHKEHHS KENAEMOTO PE3ybTaTa 00yIeHHs! XUMHUM KaK TEOPETHIECKOTO, TAK U DKCIIEPMMEHTAIIHOTO XapaKTepa;
3) coommecenue cBouX NeHCTBHI C MIAHUPYEMBIMH PE3YJIBTATAMH, OCYU/CCMEIeHIe KOHTPOJIS CBOEH IEATENBHOCTH B IPOIIECCE TOCTHKEHHUS
pe3yabTaTa, onpeoeienue Clioco00B NEUCTBUI TTPH BBHIMOTHEHUH JTA0OPATOPHBIX U MTPAKTUYECKUX PAOOT B COOTBETCTBHUH C MPABHIIAMHA TEXHUKH
0€30I1aCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIIUH, IOTydeHHE U aHAIIM3 €€, CO3/aHie HH(QOPMAIMOHHOTO IPOLYKTA U €ro IPEe3eHTALIHS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIEPALIMii: AHAIIM3A M CHHTE3a, CPABHEHHUS U CUCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIlUH,
8bls6/IeHUe TTPUIUHHO-CIICICTBEHHBIX CBSI3€H U nOCMpOeHUue TOTUIECKOTO PACCYKISHUS U YMO3aKIIOUeHHs! (MHIYKTUBHOTO, IEAYKTUBHOTO U 10
AQHAJIOTUH) HA MaTepHalie ECTECTBEHHO-HAYYHOT'O COJIePIKaHNUS;

6) yMmeHue Co31ar0T, IPUMCHATb U Hp606p330BBIBaTB 3HAaKM U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA yqe6H51x 1 IMO3HABATCJIbHBIX 3aJa4,



7) ¢opmupoeanue u pazeumue 3K0N0rMYECKOT0 MBILLICHUS, yMEHHE IPUMEHATh €I0 B II03HABATEIbHOIM, KOMMYHUKATHBHOM, COLMAILHOI
MPaKTHKE U MPOPECCUOHANBHON OPUEHTALINH;

8) cenepuposanue uneit u onpeneneHue cpeiCcTB, HEOOXOIMMBIX IS UX PEaTU3allHHY.
l11. IIpeomemnvie pesynomamer:

BbInyCKHUK HAY4YUTCSH:

®  XapaKTepu30BaTh OCHOBHBIC METO/IbI IO3HAHUA: HAOIIOJIEHUE, U3MEPEHHUE, SKCIIEPUMEHT;

® OIUCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIISAS UX CYIICCTBCHHBIC PU3HAKH,

® PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHUH JI€MEHTY, «IIPOCTOE BEILIECTBOY,
«CII0)KHOE BEIIIECTBOY, «BAJICHTHOCTDY, «XUMUYECKAsI PEAKIIHUS», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

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

® pas3nUYaTh XMMHYCCKHE U (QU3HUYCCKUE SIBIICHUS;

® Ha3bIBATh XUMUYECKUE JIEMEHTHI,

® OMpeleNsITh COCTAaB BEIIECTB MO UX GopMysam;

® ONpeleNsITh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSAMHEHUSIX

®  OMNpenensITh TUI XUMHUYECKUX PEaKIIHii;

® Ha3BIBATh NMPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIN;

®  BBIABJIATH IPU3HAKHU, CBUAETENBCTBYIOIINE O TPOTEKAHUN XUMUYECKON pEaKIIMU ITPHU BBIMOJIHEHUN XUMHUYECKOTO OTIbITA;

® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

® COCTaBJIATh YPAaBHEHUSI XUMHUUECKHUX PEAKIINIA;

e cobmonaTh npaBuia 6e30macHoi paboThl IPU MPOBEJICHUH OMBITOB;

® MOJH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM U MTOCY/IOH;

® BBHIUUCIATH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAcChl BEIIIECTB;

®  BBIYHCISATH MACCOBYIO JOJ0 XHMHUECKOTO dJIEMEHTA 10 GopMyJie COSTUHEHHUS;

®  BBIYHCIATH KOJIMUYECTBO, 00BEM HIIM MAcCy BEIIECTBA M0 KOJIUYECTBY, 00BEMY, MAaCCE PEAreHTOB WU MPOAYKTOB PEaKIINU;

® XapakTepu3oBaTh (HU3MYECKUE U XUMHUYECKUE CBOMCTBA MMPOCTHIX BEMIECTB: KUCIOPOa M BOJIOPOIA;

® [I0Jy4aTbh, COOMPATH KUCIOPOJ U BOJIOPOS;



pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELUIECTBA: KUCIOPOA, BOAOPOL;

PacKpBIBAaTh CMBICII 3aKOHa ABOTaipo;

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

XapakTepu3oBaTh (pu3nyecKre 1 XUMUIECKHUE CBOMCTBA BOBI;

pacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHUCIISATH MACCOBYIO JI0JIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIEHHON MAacCOBOM J0JIEN PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB;

XapakTepu3oBaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB: OKCUA0B, KUCIOT, OCHOBAaHU,
COJIeH;

OIpeNeNATh IPUHAAJIEKHOCTh BEIIECTB K ONPEEICHHOMY KJIacCy COeIUHEHUH;

COCTABIIATH (POPMYJIBI HEOPTAHUIECKUX COSTMHEHUI N3yYSHHBIX KIIACCOB;

IPOBOAMTDH OIBITHI, HOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA U3yUYEHHBIX KIAaCCOB HEOPTaHUYECKUX BEILECTB;

pacrio3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U ILeI0Yel 0 U3MEHEHUIO OKPACKU UHIMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEX/y KJ1acCaMU HEOPraHUYECKUX COEAUHEHUN;

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

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMHUYECKOI'0 3JIEMEHTa, HOMEPOB TPYIIIBI U MEPHOJa B IEPUOANYECKOMN
cucteme /1. 1. Meneneena;

O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUSI aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpeieiax MajbIX MEPUOI0B U INIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIUs) HA OCHOBE UX IOJIOKEHUS B Ileproguieckoit cucreme [1. U.
MeneneeBa 1 0cOOEHHOCTEH CTPOSHHS X ATOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB TepBbIX 20 31eMeHTOB nepuoanyeckoil cucremsl /. . Menneneesa;

PacKpbIBaTh CMBICH MIOHATUIN: «(XUMHUYECKAsI CBS3bY», QJIEKTPOOTPULIATEIBHOCTBY;

XapakTepu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTB OT THUIA KPUCTAIIMUECKON PELIETKH;

OTIpEeeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300paxkaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BUIaMU XUMHUECKUX CBSI3EH;

pPacKpbIBaTh CMBICH MIOHATUH «HMOH», «KATHOH», «QHUOHY, <«AJEKTPOJIUTB), «HEIEKTPOJIUTHI», «AIEKTPOIUTHYECKAS JUCCOLALIM,
«OKHCITUTEIbY, «CTENEHb OKUCIICHUSA», KBOCCTAHOBUTEINbY, OKUCICHHUE), «BOCCTAHOBJICHHEY;



® ONpENeNATh CTEIECHb OKUCICHUS aTOMa 2JIEMEHTA B COSIMHEHUU;

® pPACKPBIBATH CMBICI TEOPUHU IJIEKTPOJIUTUYECKON JUCCOLMALINY;

® COCTaBJIATb YPaBHEHUS DJEKTPOJIUTUYECKON JUCCOIUALMHU KUCIIOT, LIEI0UYEH, COJIEH;

e OOBSCHATH CYHIHOCTb ITPOIECCa DIEKTPOIUTHICCKON TUCCOIMALIMHI U PEaKLIi HOHHOTO OOMEHa;

® COCTaBJIATH TOJIHBIC U COKpAIIEHHBIC MIOHHBIC YPAaBHEHHSI PeaKkInii 0OMEHa;

® OmpeleNsTh BO3MOXHOCTh IPOTEKAHUS PeaKIMii HOHHOTO 0OMEeHa;

® [IPUBOJWUTH PEAKIMH, OATBEPKIAIOIINE KaUECTBEHHBIN COCTAB Pa3JIMYHBIX BEIECTB;

®  ONpENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJIAITb YPaBHEHUS OKHCIIUTEIBHO -BOCCTAHOBUTENIbHBIX PEAKIIHI;

e Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKiny;

e Kiaccu(UUUpPOBaTh XMMHYECKUE 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;

® pacrno3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: YIVIEKUCIIBINA a3 1 aMMHAK;

®  XapaKTEpHU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAJUIOB;

e Ha3bIBaTh OPraHUYECKHE BEUIeCTBA M0 UX (hopMyIie: MeTaH, 3TaH, STUJIEH, METAHOJI, 3TaHOJI, TTIUIEPUH, YKCYCHAs KUCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€ApUHOBAs KMCIIOTA, OJIEMHOBAs KMCIIOTA, TJIF0K03a;

® OLEHUBATh BIMSHHUE XUMHUECKOTO 3arpsA3HEHMSI OKPYKAIOUIEH Cpe/ibl HAa OPraHU3M YeJIOBEKA;

® TpPaMOTHO 00paIIaThcs C BEIIECTBAMU B ITOBCEIHEBHOM KU3HU;

®  ONpPENENATh BO3MOXHOCTh POTEKAHNSI PEAKIIUI HEKOTOPBIX MPEACTABUTEIEH OPraHMYECKUX BELIECTB C KUCIOPOAOM, BOJOPOIOM,
METaJUIaAMH, OCHOBAaHUSMM, FaJIOT€HAMU.

Bl)ll'lyCKHl/lK MOJIYYMT BO3MOKHOCTDb HAYYUTHCHA:

* gblIOBUCAMD U npoeepAntb IKCNEPUMERMAIbHO cUNonie3bl O XUMUYECKUX cBolicmeax eewecne Ha OCHose Ux cocmasa U Cmpoerus, ux
cnocobnocmu eCmynantb 6 XumMuuyecKkue peakyuu, o xapakmepe u npodykmax PA3TUYHbIX XUMUYECKUX pECZKI/IUIZ,'

¢ Xapakmepuzosambuv eeujecmed no cocmaesy, CmpoeHuro u ceolicmeam, ycmarasiauearom npuquHHo-CJze()cmeeHHbze C6A3U Meofcdy
OaHHbLIMU xapakmepucmukamu eeujecmaed,

¢ cocmasiameb MOJEK)IAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaWéHHblM UOHHbIM YPAGHEHUAM,



® NPOSHO3UPOBAMb CnocooOHOCMb seulecmed nposesintb OKUCJIUmelbrible Uil 60CCNMAROBUMENIbHbLE ceolicmea C yuemom cmenenei
OKUCJIEHUA 2]1EMEHMO08, SXOO}IM/;MX 8 e2o cocmdas,

¢ cocmasiisimb YpAasHEeHUs peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npeepameyuﬁ Heopecanu4ecKux eewecme pasiluvdHblx
Kjlaccos,

* gbIOBUCAMb U npoeepAntb IKCNEPUMERMAIbHO cUNOne3sbl 0 pe3ylbmamax 6030elicmeust Pasiuvyrnblx qbakmopoe HA U3MeHeHUue cKkopocmu
XUMUYECKOU peakyuu,

*  UCNOBL308aMb NPUOOPEMEHHBIE 3HAHUS OISl IKOLOUYECKU 2PAMOMHO20 NOBEOeHUsl 8 OKpYcarowel cpeoe;

® UCNoOaIb308aMb npu06PEMéHHbl€ Kjllo4yesble KomMnemeryuu npu 6blnOJIHEHUU NPOEKMOB My‘i€6H0'uCC]l€aOGCZm€]ZbCKMX 3a0a4 no
U3yuernuro 6601/707716‘, cnoco6oé noJjy4eHus u pacnosnasanusl eewecmae,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeCCax,
*  KpUmuyecku OmHOCUMbCA K NCeBOOHAYUHOU UHGOpMayul, HedoOPOCOBeCMHOT peKilame 8 CPedCmeax MAcco8ol Unpopmayuu;
* 0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJisl NPAKMUYECKOU 0esImelbHOCMU Yel08eKa;

*  co30aiom mooenu u cxemvl OJisl peuleHusl y4eOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb HeOOX0OUMOCHb COONI00EHUS NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONIb30BAHUIO JIeKAPCMS, Cpedcma Oblmo6ot Xumuu u op.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

@DenepanbHbIi rOCy1apCTBEHHBI 00pa3oBaTEeIbHBIN CTAaHAAPT MPeIyCMaTPUBAET U3YYCHHE Kypca XMMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6acTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumuu B 8—9 kiaccax paccumrtan Ha 2 yaca B Henemo B o0beme 140 yueOHBIX yacoB. M3ydeHue 3TOro Kypca AaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOH IIIKOJIBI ycrienHo caath OI'D 1Mo XuMuH Kak rmpeaMera 1o Beioopy.

[Tpennaraemsplii Kypc, XOTsI 1 HOCUT OOIIEKYJIBTYPHBIN XapaKTep U HE CTABUT 3a7ady Mpo(heCcCHOHATLHON MOATOTOBKHA O0yJYaIONINXCs, TeM He
MEHee, MMO3BOJISIET UM ONPEIEIIUTHCS C BBIOOPOM Nnpoduiis 00ydeHus B CTapiieii mKoie.

YYEBHO-METOJANYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy

1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 115t 00meodpa3oBatTenbHbix opranusamuii / O. C. T'abpuensa, U. I'. Octpoymos, C. A. Crnagkos.
— M.: Ilpocsemenue, 2019

2. Taopuensa O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca ydeOHoe mocoOme uisi oOmeoOpa3oBatenbHbix opramm3anuii / O. C.
I'abpuensu, 1. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensa O. C. Xumus. COOpHUK 3aqau U ymnpakHEeHHH. 8 kmacc: yyeOHoe mocobue Juisd obuieobpaszoBarenbHbx opranuzauuit/ O. C.
I'abpuensn, Y. B. Tpurybuak M.: I[Ipocsemmenue, 2019

4. Taopuensn O. C. Xwumusa. Terpags 11 7a00paTOpPHBIX ONBITOB UM MpakTHUeCKuX paboT. 8 Kkiacc: yuyeOHoe mocobue s
obmeoOpa3zoBarenbHbIx opranuzanuii / C. ['abpuensy, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpocsemenue, 2019

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

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 kiace : yaeOHHK i1 o01ieoopazoBarenbHblx opranusanuii / O.  C. Taopuensn, M. I'. Octpoymor, C. A.
CrnankoB. — M.: [Ipocsemenue, 2019

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

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

4. Tabpuensa O. C. Xwummsa. Terpamp s 1aOOpaTOPHBIX ONBITOB M TMPAKTHUYECKUX pabor. 9 kimacc : ydeOHOe mocoOue s
obmeobpaszoBarenbHbIx opranu3anuii /O. C. I'abpuensn, U. B. Akc€nona, U. I'. OctpoymoB. — M.: IlpocBemenue, 2019

5. T'abpuensn O. C. Xumus. Pabouas rerpans. 9 kinace : yaeOHoe mocobue aiist obmieoopazoBarenbHbix opranuzaruii / O. C. 'abpuenss,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpedocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuUKH: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabIuIl 1
CIPAaBOYHBIX MATEPUAIIOB), BECEIIasi XUMUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKHUX CBEIICHHI).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBae€T 000 BCEM MHTEPECHOM, YTO MPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHKH H XUMHU», B KOTOPOM IPEICTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOIN HH(OPMAIIHH, TTO3BOJISIONICH YBIICYh YUCHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
. http://c-books.narod.ru BceBo3moskHast IuTepaTypa Mo XMMUH.
. http://www.drofa-ventana.ru M3BectHOE M31aTeNbCTBO Y4eOHOM IUTEepaTypbl. HOBUHKHM HAy4YHO-TIOMYJISIPHBIX M 3aHUMATEIIbHBIX KHUT 110 XUMHUH.
. http://1september.ru XKypnan mis yanrteneit 1 He TOJIBKO. bojbioe konmnyecTBo paboT yYSHHKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IIKOIBHBIN MOPTA CO CChUIKAMU Ha 00pa30BaTeIbHbIE CAaHThI IO XUMUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBINA AKCIIEPUMEHTOM

o0 ~NOo O b~



Ka.nem[apﬂo- TEeMaATHYE€CKO€ IVIAaHMPOBAaHUE

8 ki1acc
Ne Hara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakrt OpraHu3aun
ypoKa
HavanbHble NOHATHA U 3aKOHBI XuMHH (21 4)
1 [Ipeamer xumun. Pons xummun Ypok ycBoeHus OOBACHAIOT, YTO MPEIMETOM U3YUCHHSI XUMUU SIBISIFOTCS
B )KM3HU YEJIOBEKA HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX IpeBpauieHus. Pasnnyaror Tena u
BEILECTBA, BEILIECTBA U MAaT€pUaibl. ¥ CTAHABIMBAIOT IPUUYUHHO-
CJIEJICTBEHHBIE CBSA3HM MEXK/y CBOMCTBAMM BEILLECTB U UX
MIPUMEHEHUEM
XapakTepusyroT MOJIOKUTEIbHYIO U OTPULATENIbHYIO POJIb XUMUU
B )KM3HU COBPEMEHHOT0 OOIIECTBA.
ApPryMEHTHPYIOT CBOE OTHOIIEHUE K XeMOo(pmimu 1 xeMohoOuu.
2 MeToapl H3y4eHHs] XUMUU Ypok ycBoeHus XapakTepu3ylOT OCHOBHBIE METOAbl M3Y4YEHHUS €CTECTBEHHO-
HOBBIX 3HAHUI HAyYHBIX JUCLHUIUIMH.
[IpuBomAT mnpuMeEpbl  MaTepUANBHBIX M 3HAKOBBIX WM
CUMBOJIBHBIX MOJIENIeH, HCIONb3yeMbIX Ha YypoKax (pU3MKH,
Ouonoruu u reorpaduu.
Cobuparor 00bEMHBIE U IIAPOCTEPIKHEBBIE MOJEIU HEKOTOPBIX
XMMHUYECKHX BEIIECTB
3 Bxonnas quarsocruueckas KonTponbublii ypok | [IpuMeHsIOT Ha IpaKTUKE paHee U3y4eHHbIH MaTepuai, padboTas
pabota 10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
4 ArperaTHbl€ COCTOSIHUS Ypok ycBoeHus Pa3nuyaroT Tpu arperaTHbIX COCTOSIHMSI BEILIECTBA.
BEIIECTB HOBBIX 3HAHUI VY cTaHaBIMBaIOT B3aUMOCBSI3U MEX/1y HUIMH Ha OCHOBE B3aHMHBIX
[IEPEXO0/I0B.
NnmocTpupytoT 3TH Nepexoabl IpUMepamH.
HaGnronaroT XuMHU4YeCcKUid SKCIIEPUMEHT U delarom BBIBOJbI Ha
OCHOBE HaOIIOAEeHU I
5 IT. p Ne 1 «3HakoMCTBO € VYpok - mpaktukyMm | PaboratoT ¢ 1abopaTopHbIM 000pyI0BaHHEM M HarpeBaTeIbHBIMU

1a00paTOPHBIM
obopynoBanueM. IIpasuna Th
pu paboTe B KabuHeTe
XUMHUN»

puOOpaMu B COOTBETCTBUU C NMPaBUIAMH TEXHUKHU
0€30MMacHOCTH.

BeImonHsAI0T pocTeime MaHUTTYJISIIAH € JTA00PaTOPHBIM
00opynoBaHUEM: C TaOOPATOPHBIM IITATUBOM, CO CITUPTOBKOM
OdopmisIIoT OTYET O MPOCIIAHHON paboTe




dusunueckue IBICHUA B
XHUMHUHU

KomOunnpoBaHHBIT
YPpOK

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

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

[T.p.Ne 2 «AHanu3 MOYBHI»

YPpOK - IpaKTUKYM

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

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

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

JlenaroT BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO YKCIICPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
ydeHue. XUMHUYECKUE
3JIEMCHTBHI

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBACHSIOT YTO TAKOE XUMUUYECKHI 2JIEMEHT, aTOM, MOJIEKYJIa,
aJUIOTPOIHUSI, HOHBI.

PaznuyaroT mpocThie U CII0KHBIE BEIIECTBA, BENIECTBA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUsl. Ycmanasnusarom
MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEK/Iy COCTABOM MOJIEKYI U
CBOMCTBAMH aJIZIOTPOIHBIX MOAU(DUKAIIMI KUCI0pOIa.
DopMyIHPYIOT OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS

3HAKU XUMHUYECKUX
3JIEMEHTOB.

Ypoxk-uccienoBanue

Ha3piBaroT u 3amuchIBarOT 3HAKU XUMHUYECKUX DJIEMEHTOB.
XapakTepusyroT HH(HOPMAIIHIO, KOTOPYIO HECYT 3HAKH
XUMHUYECKHUX DJIIEMEHTOB.

OOBACHSAIOT STUMOJIOTUYECKUE HaYala Ha3BaHU XUMUYECKIX
9JIEMEHTOB M MIX OT/ACJIbHBIX TPYIIIL.

10

[Tepuoanueckas Tabauia
XAMHUYECKUX djiemeHToB /I, .
Meneneena.

Ypoxk-uccienoBanue

OnuChIBAIOT CTPYKTYPY TaOIUIIBI XUMHUECKHUX demMeHToB /1. .
MenneneeBa. PaznuyatoT KOpOTKONEPHUOIHBIN U
JUIMHHOIIEpUOIHbIN BapuaHThl [lepuoanueckoii cucremsr /. U.
Menpeneena

11

Xumuueckue GopMyIibl

Ypok ycBoeHus
HOBBIX 3HAHUU

OToOpakaroT COCTaB BEIIECTB C MOMOIIbI0 XUMUUECKUX (hopMyt.
PaznuuaroT naaekcel u ko3 dunuentsl. Haxoasart
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Xumuaeckue GopMyIbl

Ypoxk-uccienoBaHue

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

bopmyIb

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

14 BanentHocTh VYpOK-TIpakTHKyM | IIOCPEACTBOM CTPYKTYPHBIX (hOpMyJ. Y4arcs COCTaBIATh
(bopMyIbl COeTMHEHHI 1O BAJIGHTHOCTH U ONIPENENATh
BaJICHTHOCTh 2JIEMEHTA 110 OPMYJIE €ero COeAMHEHUS

15 XHUMUYECKUE PEAKIIUY. O6o0maromuii ypok | XapakTepU3yIOT XUMUYECKYIO PEaKIUI0 U €€ Y4aCTHUKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuceiBalOT MPU3HAKU U YCIOBUS TEUEHUS XUMHUECKUX
peakuuii. PaznuyaroT 3Kk30TepMUYECKUE U SHAOTEPMUUYECKUE
peakiuu. COOTHOCSAT PEaKIMK TOPEHUs U SK30TEPMUUECKHE
peakuuu.

16 3aKOH COXpaHEHMS MAaCChI VYpok ycBoeHus DOopMyIMPYIOT 3aKOH COXPaHEHUs Macchl BemecTB. COCTaBISAIOT
BelIeCTB. XUMHUYECKHE HOBBIX 3HAHUI Ha €ero OCHOBE XMMHUYECKHE YpaBHEHUsI. TpaHCIUPYIOT
ypaBHEHUS uHpOpMaIIHIO, KOTOPYIO HECYT XUMUYECKHUE YPABHEHUSI.

17 XUMUYECKUE YpaBHEHHUSI VYpoK -MpakTHKyM | DKCIEPUMEHTAIBHO MOATBEPKIA0T CIIPABEUIMBOCTD 3aKOHA

COXPaHEHMsI MACChl BELLIECTB
18 THunel XUMHYECKUX PEaKIAN Ypok ycBoeHMS KnaccupuuupyrotT XuMudeckue peakluu o MpU3HaKy yucia u
HOBBIX 3HAHUI COCTaBa PEAreHTOB U MIPOJYKTOB. XapaKTEpU3YIOT POJIb
19 THUnbl XUMHYECKUX peaKIMil YPOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUHA XMMHYECKON PEaKIIHU.
HaGnronaioT ¥ ONMCHIBAIOT XUMHYECKUHM SKCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3BIKA U SI3bIKa XUMHUHU

20 [ToBTOpenue u 06061menHue Tembl| O0obmaronMil ypok | O000MIAIOT ¥ CUCTEMATH3UPYIOT CBOH 3HAHHUS 110 TEME:
«HavaybHbIE IOHATUS U 3aKOHBI «HavannHble HOHATHA U 3aKOHBI XUMUN . HpI/IMeHSIIOT Ha
XAMHAND) IIPAaKTHUKE PaHee U3Y4YEeHHBIH MaTepua, padoTas Mo IpyImnam ¢

3aJJaHUSIMU Pa3HOTO YPOBHS CIOKHOCTH

21 K.p.Ne 1 «HauanbHble moHATHSA M| YPOK — KOHTpoJst | [IpUMEHAIOT Ha MpakTHKe paHee U3y4YeHHbI MaTepual, paboTas

BaKOHbI XUMHUI))

3HAHUU
oOyJarmuxcs

I10 TPYIIAaM C 33JaHUSIMU Pa3HOI'O YPOBHS CJI0KHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.




Ba:xHeiiniue npeacraBuTe/ M Heoprannieckux Bemects. Kosmyecrsenubie oTHOMEHHs: B xumuu (18 1)

22

BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

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

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepu3yoT 030H, KaK aJZIOTPOITHYIO MOTU(DUKALIHIO
kuciopoja. OnuceiBaloT (HU3NYSCKUE U XUMHUYCCKHUE CBOKCTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SA3bIKA XUMHH.

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

24

IT. p.Ne3 «[Tonydenwue,
coOupaHue U pacro3HaBaHUE
KHCJIOPOJIa»

YPoK NpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
npuOopaMy B COOTBETCTBUH C MPaBUIAMU TEXHUKHU
Oe3omacHOCTH. BBIMOMHAIOT pocTeiiine npuéMbl 0OpaleHus ¢
1abopaToOpHBIM 000pYyI0OBAaHUEM: COOMPATH TPUOOP AJIs
TIOJTYYEHUS Ta30B, TPOBEPSTH €r0 HA TEPMETHUIHOCTh U
MCIIONIL30BAaTh AJIs oNydeHust kuciaopoaa. CoOuparoT KHCIOPO.
METO/IOM BBITECHEHUS BO3/lyXa M Pacro3HaroT ero. Habmomaror
3a CBOMCTBaMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSIIUMHU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUN IKCTICPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKA U
si3pIka XUMUHU. COCTaBIISIOT OTUYET 1O Pe3yiIbTaTaM MPOBEICHHOTO
HKCIIEPHMEHTA

25

Oxcuabl

Ypoxk-uccienoBaHue

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

26

Bonopon

VYpok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yrT COCTaB MOJIEKYIIbI, (PU3NIECKUE U XUMUIECKHE
CBOWCTBA, MTOJIYYECHUE U IPUMEHEHUE BOJIOPOIA. Y CTAHABIIUBAIOT
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKIY (PU3NUECKUMHU
CBOICTBaMH U CIIOCOOaMU COOMPaHUs BOJOPOAA, MEXKTY
XUMHUYECKHMH CBOMCTBAMH U €r0 NPUMEHEHUEM.
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IT.p. Ned «Ilonyuenue,
coOupaHue U paclio3HABAHKE
BOJIOPOJIa»

YpoK-pakTUKyM

PaGoTtator c mabopatopHbIM 000pyIOBaHHEM U
Harp€BaTcjIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUHU C IIpaBHIIaMH
TEXHHKHU 0€3011aCHOCTH. BBIMONIHIIOT MPOCTEHIIHE TPUEMBI
oOpartieHus ¢ 1abopaTOpHBIM 000pyIOBaHHEM: cCOOUpATh MPUOOP
JUTSI TTIOJTYYCHHS Ta30B, MPOBEPSATH €r0 Ha FEPMETHYHOCTD U
MCIOJIL30BAaTh JJIs TOJTydeHust Bojopoaa. CoOuparoT BOIOPOI
METOJIOM BBITECHCHHMS BO3/IyXa U pacio3HaroT ero. Habmogaor
3a CBOMCTBaMU BCHICCTB U ABJICHUAMU, IPOUCXOAAIIUMU C
BerecTBaMu. ONMUCHIBAIOT XUMUYCSCKUN IKCIICPUMEHT C
MIOMOIIIBIO0 €CTECTBEHHOT'O (PYCCKOTO MIJTH POIAHOIO) A3bIKA U
si3pIka XUMUHU. COCTABIISIOT OTYET 10 pe3yJibTaTaM MPOBEICHHOTO
HKCIICPUMEHTA

28

Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaIM3UPYIOT COCTaB KUCIOT. Pacro3HaloOT KUCIOTHI C TOMOIIIBIO
WHIUKATOPOB.  XapaKTEepU3YIOT  HMPEICTABUTENIEH  KHUCJIOT:
CONSIHYI0O W CepHyl.  XapakTepu3yloT  pacTBOPUMOCTb
COCJTMHEHUH C MOMOIIBIO TAOIUIBI PACTBOPHUMOCTH.
VYcranaBnuBaoT MPUYMHHO-CJICICTBEHHBIE  CBSI3U  MEXIY
CBOMCTBAMH COJISHOM W CEPHOM KHUCJIOT W O0O0JIaCTIMH HUX
MIPUMEHEHUS.

29

Comu

Ypoxk-uccienoBanue

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

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

30

Komuuecro BCIICCTBA

Ypoxk-uccienoBanue

OOBACHSIOT YTO TaKOE KOJMYECTBO BEIIECTBA, MOJIb, [IOCTOSTHHAS
ABoraapo, MoJIIpHas Macca.

31

Pemenue PaCUYCTHBIX 3a1a4

Ypok- IpakTUKyM

PemraroT 3amadM ¢ UCIOJIB30BAHUEM MOHATUN «KOJIMYSCTBO
BCIICCTBA», «KMOJIApHAA MacCay, «IOCTOIHHAA ABOFaHpO

32

Monsipabiii 00BEM
ra3000pa3HBIX BEIIECTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJIIPHBIH 00BEM T'a30B, HOPMaJIbHBIC
ycioBHs. PemmaroT 3amaun ¢ UCTIOIB30BAHUEM TTOHATHIA
«KOJTMYECTBO BEIIECTBA», «MOJISPHASI MAacCay, «MOJSPHBIA 00BEM
ra30By, «IOCTOSTHHAS ABOTaAPO».
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PacuéTel M0 XUMHUYECKUM
YpPaBHEHUSAM

Ypok ycBoeHUs
HOBBIX 3HAHUU

34

Pac4€rsl Mo XMMHYECKUM
YPaBHEHUSIM

VYpok - mpakTUKyM

XapakTepus3yroT KOJMUYECTBEHHYIO CTOPOHY XUMHYECKHUX
00BEKTOB U MPOLIeCcCOB. PeraroT 3a1a4u ¢ HCIOIb30BaHUEM
MOHITHIA «KOJIMYECTBO BEIIECTBAY», «MOJIIPHAS Maccay,
«MOJISIPHBIM 00BEM T'a30B», «ITOCTOSIHHAST ABOTaIpO»




35 Boaa. OcHoBaHus VYpok-uccnenoanue | OOBSCHAIOT YTO TAKOE «OCHOBAHUSY, «IIEIOYN», «KaUeCTBCHHAS
peakiusy», «MHIMKaTop». KinaccupuuupyroT oCHOBaHHS 11O
pacTBOPUMOCTH B BoJie. OpeAesasioT NpUHAIEKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBAaHUM 10 (hopmyie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IIPEACTAaBUTEICH
OCHOBaHUH. McONB3yrOT Ta0IHITy pAaCTBOPUMOCTH ISt
ONpeIeTICHUs] PACTBOPUMOCTH OCHOBAHUM.

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

PacTBOPEHHOIO BEIIECTBA 3a1a4 BEIIECTBa». Y CTAHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMIIOHEHTOB ra30BOil cMecH. Pemaror 3aj1auu ¢ HCOJIb30BAHUEM
MOHSATUI «MaccoBasi J0JIs AIEMEHTa B BELIECTBEY, «MacCOBas
JIOJIS PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs JIOJIsl ra3000pa3HOro
BELLECTBA»
37 [Lp. Ne 5 «IIpurotoBnenue VYpok - npaktukyM | Paboratot ¢ 1abopaTopHbiM 000py0OBaHHEM U HarpeBaTeIbHBIMU
pacTBOPOB COJIEH C UX pudOpaMu B COOTBETCTBUU C TIPaBUIIAMHU TEXHUKHU
3aJlaHHOM MacCOBOM J0Je» Oe3omacHOCTH. BBHIMOMHSIOT MpoCTeiiue mpueMbl 00palieHus ¢
mabopaTOPHBIM 000PYIOBAHUEM: C MEPHBIM IIIJIMHIPOM, C
BecaMu. HabmrogaroT 3a cBOWCTBaMU BEIIECTB U SIBJICHHUIMH,
MIPOUCXOASAIINME C BeniecTBaMu. OMUCHIBAIOT SKCIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKa U
si3bIKa XUMUHU. COCTaBISIOT OTYETHI TTO pe3yIbTaTaM
MIPOBEACHHOTO SKCIIEPUMEHTA
38 O6006menue u cucreMatuzanus | O6oOmaromumii ypok | O00OIIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
3HaHMH 110 TeMe:. «Baxuenmme «BakHeume npeaCcTaBUTENN HEOPTaHUYECKUX BELIECTB.
HPEACTaBUTCIIH KonndecTBeHHblE OTHOLICHUS B XUMUW». [IpUMEHAIOT Ha
HCOPraHU4CCKUX BCIICCTB. IPaKTHKE PaHee W3yYeHHBIH MaTepual, paboTas Mo rPYIIIaM C
Komm4ecTBeHHbIE OTHOMEHHS B 3aJIaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH
XUMHUW»
39 K.p.Ne2 no teme: «Baxneimme | VYpok — koHTponss | [IpuMeHSIOT Ha MpakTUKE paHee W3YYeHHbIH MaTepual, padoras

npeaACTaBUTCIN
HCOPraHN4YCCKUX BCILICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B
XUMHN

3HAHUH

0 TPYIIaM C 33JaHUSIMU Pa3HOT'O YPOBHS CIIOKHOCTH,
BBITMIOJHSIOT KOHTPOJIBHYIO PaboTy.




OCHOBHBIE KJIACChl HeOPranudeckux coequnenuii (10 u)

40

Oxcuppl: Knaccupukanus u
CBOMCTBa

Ypok ycBoeHus
HOBBIX 3HAHUU

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

41

OcHoBaHus: KiaaccupUKaIus u
CBOMCTBA

ypOK-I/ICCJ'Ie,I[OBaHI/Ie

CocTaBis0T ypaBHEHHUS PEAKIIUM C y4aCTHUEM OCHOBAHUM.
HabmronaroT u onMchIBaIOT PEAKIIMK C Y4ACTHEM KHCIIOT C
ITOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIM POJIHOTO) SI3bIKA U
A3bIKA XUMHUU. HpOBOI[?[T OIIBIThI, IIOATBCPKAAIOIINC
XUMHYECKHE CBOMCTBA OCHOBAHMIA, C COOJIIOICHUEM TIPABHIT
TEXHUKHU 0€30MaCHOCTH

42

Kucnotsl. Knaccuduxanms
KHCJIOT

Ypok ycBoeHus
HOBBIX 3HAaHUN

43

CBoiicTBa KHACJIOT

KomOunupoBaHHbIH
YPOK

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

[IpoBOAAT ONBITHI, HOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJII0/IEHNEM MPABUJI TEXHUKH O€30MaCHOCTH

44

Knaccudukanms coneit

VYpok ycBoeHUs
HOBBIX 3HAaHUN

Pazau4aroT moHSATHS «CPpEOHUE COIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN)).

45

CBoiicTBa conen

KomOunupoBaHHbII
YPOK

XapakTepus3yroT 0011ue XUMAYECKHUE CBOWCTBA COJIEH.
CocTaBnsOT ypaBHEHHUS peakiuii ¢ ydactrem cojieid. HaGmrogaror
Y OMHCHIBAIOT PEAKIINH C YYACTHEM COJIEH C TTIOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOT0 MJIM POJIHOTO) A3bIKA U S3bIKA XUMHUH.
HpOBOI[SIT OIIBIThI, IOATBCPIKAAIOINNC XUMHYCCKHUEC CBOMCTBA
COJICH ¢ COOJTIOICHHEM TPABIII TEXHUKH 0€30MMacCHOCTH




46 ['enernueckas cBsA3b MEXKIY Ypok ycBoeHus XapaKkTepu3yloT MOHATHE «T€HETUYECKUM psiay. NImocTpupyroT
KJIaCCaMU HEOPTaHUYECKHX HOBBIX 3HAHUH TEHETHYECKYIO B3aMMOCBSI3b MEX/y BEIIECTBAMH:
BELICCTB MIPOCTOE BEUIECTBO — OKCHUJ — FHAPOKCU — COJIb.
3anuchIBalOT YPAaBHEHUS pEakiiii, COOTBETCTBYIOIIUX
MOCIIE0BATEIBHOCTH («IEMOYKE)) MPEeBpalleHUI
HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KIACCOB.
47 I1.p. No 6 «Pemenue VYpoxk - npaktukym | Ydarcs oOpamartbes ¢ 1a00paTOpHBIM 000pYyI0BaHUEM U
HKCIEPUMEHTAIBHBIX 33129 HarpeBaTeIbHBIMH TPUOOPAMU B COOTBETCTBHH C IIPABUIIAMU
TEXHHUKHU 0€3011aCHOCTH, PaclO3HABAaTh HEKOTOPHIE AHUOHBI U
KaTuoHbI. Ha0mr01af0T CBOKCTBA AJIEKTPOITUTOB U ITPOUCXOISIINE
¢ HUMH siBiieHUA. HabmioaroT 1 OMUCKIBAIOT peakluy ¢ y4acTheM
AIIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) SA3BIKA U S3bIKa XUMHUU. DOPMYTUPYIOT BBIBOJIBI 110
pe3yJbTaTaM MPOBEJCHHOTO SKCIIEPUMEHTA
48 O6o006menue u cuctemaruzanus | O6o0maronuii ypok | O600ImAIOT M CHCTEMAaTH3UPYIOT CBOM 3HAHUS 110 TEME:
3HaHUi 10 TemMe: «OCHOBHBIE «OCHOBHBIE KJIaCChl HEOPIraHUUECKUX COEAUHEHUI». [IpuMenstor
KJIaCCI HCOPTaHMHUCCKIX Ha MpaKTHKe paHee U3y4yeHHbIH MaTepuai, padoTas 1o rpymnmnam ¢
COCNHCHUID) 3aJIaHUSIMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 1o teme: VYpok — koHTposia | [IpuMeHsOT Ha MpaKTUKe paHee U3yUeHHBIH MaTepuai, padoTas
«OCHOBHBIE KJIaCChI 0 TPYIIIAaM € 33JJaHUSMHU Pa3HOTO YPOBHSI CJIOKHOCTH,
HEOPraHMYECKUX BBITTOJTHSIOT KOHTPOJIBHYIO pPadoTy.
COCTMHEHUN»
Iepuoauyeckuii 3akon u Ilepnoanyeckast cucrema xumudeckux 3j1eMeHToB /. M. MeneneeBa u crpoenune aroma (8 1)
50 EcrecTBeHHbIe cemeiicTBa VYpok ycBoeHust | OOBACHSAIOT NMPHU3HAKH, TO3BOJSIONINE OObEIUHSITH IPYIIIBI

XUMHYECKHX DJIEMEHTOB.
AmpoTepHOCTD

HOBBIX 3HAHUU

XUMHUYECKHUX AJIEMEHTOB B €CTECTBEHHBIE CEMEHCTBRA.
PackpbIBatOT XMMUYECKUN CMBICIT (3TUMOJIOTHIO) HA3BaHUI
€CTECTBEHHBIX CEMENCTB

ApryMEHTUPYIOT OTHOCHUTEIIbHOCTh Ha3BaHUSI «MHEPTHBIE Ta3bl»
OOBACHSIOT UTO Takoe «aMpoTepHbie coequHeHus». HabmogaroT
Y OMUCHIBAIOT PEAKLU MEXKy BEIIECTBAMU C MOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JIBOMCTBEHHBIN XapaKTepe CBONUCTB aM(POTEPHBIX OKCHUJIOB H
TUAPOKCHUIOB. [IpOBOJAT OMBITHI IO MOTYYEHUIO U
MOATBEPXKICHUIO0 XUMHUECKUX CBOUCTB aM()OTEPHBIX OKCHJIOB U
THJIPOKCHJIOB C COOJIIOJIEHUEM MPaBUII TEXHUKU O€30MaCHOCTH.




51

Ortkpeitue . W.
MenaeneeBbM
[lepuoanueckoro 3akoHa

Ypok ycBoeHus
HOBBIX 3HAHUU

Pa3nu4aroT ecTeCTBEHHYIO U HCKYCCTBEHHYIO KJIaCCU(HUKALINH.
ApryMeHTHpPYIOT oTHeceHue [lepruoauueckoro 3akoHa K
€CTECTBEHHOH Kiaccupukanuu. MoAeIupyoT XUMHUYECKHE
3aKOHOMEPHOCTH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00beKTa U MPEJICTABICHUEM X B MPOCTPAHCTBEHHO-TpaPUUIECKO
WJIF 3HAKOBO-CUMBOJIMYECKOM (hopme

52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSAIOT YTO TAKOE IIPOTOHY, KHEHTPOH», «IJIEKTPOHY,
CTPOEHHUU ATOMOB. HOBBIX 3HAHUU «XUMHUYECKHUH 2JIEMEHT», «MacCOBOM YUCIIO». OMUCHIBAIOT
CTpPOEHHUE s/1pa aToMa ucnoib3ys [lepuoanueckyro cucremy
xumuueckux snemMeHToB . . Menaeneesa. [Tomydaror
WH(OPMALIKIO [0 XUMUU U3 PA3INYHBIX UCTOYHUKOB,
AHAUIN3UPYIOT €€.

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

54 [Iepuoanueckuii 3aK0H Ypok- PackpeiBaroT (pu3nUecKuii CMBICI: TOPSIKOBOTO HOMEPA
. 1. MeHnieneeBa u CTpOCHUE HCCIIEIOBAHUE XAMHYECKOTO 3JIEMEHTa, HOMEpa Mepruoa U HoMepa IPyIIbl.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJNTNYECKUX U

HEMETAJNIMYECKUX CBOMCTB XUMHUYECKUX AJIEMEHTOB M MX
COEIMHEHUH B IIEPUOJIAX U IPYyIIIax

55 XapakTeprucTUKa XUMUYECKOTO Ypok- XapakTepus3yroT XUMHUYECKHE IIEeMEHThI 1—3-T0 MepruoI0B Mo UX
3JIEMEHTAa HA OCHOBAHUH €T0 HCCIIEIOBAHUE MOJI0KEHUIO B [leproauyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
nonoxxenus B Ilepuoanyeckon . . MenneneeBa. ApryMeHTUPYIOT CBOMCTBA OKCHJIOB U
CHUCTEME TUJIPOKCHIOB METAJUIOB M HEMETAJJIOB MOCPEJCTBOM YPAaBHEHUI

56 XapakTepuCTUKa XUMUYECKOIO VYpPOK-TIpPaKTUKYM | PEaKLUn
3JIEMEHTAa HA OCHOBAHUH €T0
nonoxxenus B Ilepuoanyeckon
CHUCTEME

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

CUCTCMbI XUMHNYCCKUX
anemenToB JI. . MenaeneeBa

aHATM3HUPYIOT €€, opopMIISIIOT UH(DOPMAIMOHHBINA TPOAYKT,
MPE3CHTYIOT €ro, BEAYT HAYYHYIO JUCKYCCHIO, OTCTAaUBAIOT
CBOIO TOUYKY 3PCHHUS




Xumuyeckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (11 v)

58

MNonnag xumuyeckas cBsI3b

Ypok-
HCCIIeIOBaHKE

OOBACHSIOT UYTO TAKOC MOHHAS CBSI3b, HOHBI. XapaKTCPHU3YIOT
MEXaHH3M 00pa30BaHUs HOHHOM CBsI3U. COCTaBJISIOT CXEMBbI
00pa3oBaHUs HOHHOU CBsI3U. VICTIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeAessitoT THI XUMMUYECKOU CBS3H I10
dhopmyie BemecTBa. ITpuBOAST IPUMEPHI BEIISCTB C HOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOMU
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA U €T0 (PU3UUYECKUMU
CBOMCTBaMH

59

KoBanenTHas xummueckas CBS3b

Ypok-
WCCIIeIOBaHHE

O6”I>$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBA3b, BAJICHTHOCTD.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISPHOU
XAMHUYECKOH CBsA3U. VCIOnb3yl0T 3HaKOBOE MOJICIIMPOBAHHUE.
OnpenensoT THIT XUMUYECKON CBSI3U 1O (hOpMYJIie BEIIECTBA.
[TpuBOAST IPpUMEPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUUYUHHO-CIICICTBEHHBIE CBS3U MEXKIY
COCTaBOM BeIIIeCTBa U BUIOM XUMHUYECKOU CBsA3H, MCKOY
KOBAJICHTHOM CBSI3bI0 M KPUCTATUTUYECKAM CTPOCHUEM BEIIECTBA,
MEXK]1y KPUCTAUIMYECKUM CTPOCHHEM BEILIECTBA U €r0
(bu3MYECKUMHU CBOMCTBAMH

60

KoBasientHas nonsipHas
XUMUYECKas CBS3b

Ypok-
nccae0BaHue

OOBACHSIOT YTO TAKOE KOBAJICHTHAS TOJIIPHAs CBSI3b,
AIIEKTPOOTPHUIATETLHOCT, BO3TOHKA MJIM CYOIUMAIusl.
CocTaBiioT cxemMbl 00pa30BaHUs KOBAJIEHTHOM MOJIAPHOM
XUMHUYECKOH CBsI3U. MICIONB3YyIOT 3HAKOBOE MOJAEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUs MOJSIPHON KOBAJIEHTHOM
cBsi3u. OnpenensioT TUI XUMUYECKOH CBSI3U 1O Gpopmylie
BemecTBa. [IpuBOAsAT mpHUMephl BEIECTB C KOBAJIEHTHOMN
MOJISIPHOM CBA3BI0. Y CTAHABIMBAIOT MPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXKy COCTaBOM BEIIECTBA U BUIOM XUMHUECKOH CBSI3H,
MEXy KOBJIEHTHON CBSI3bI0 M KPUCTAIIIMYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAIUTMUECKUM CTPOEHUEM BEILIECTBA U €T0
¢busnueckumMu cBoiicTBamMu. COCTABISIFOT (OPMYJITbI OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HAaXOJST BAJIEHTHOCTH AJIEMEHTOB
o Gpopmyse OMHAPHOTO COCTUHEHMUS.




51 Merammueckas XuMHUYeCKast Ypok- OOBACHSIOT UTO TAKOE METATUYECKAS CBS3b.
CBSI3b HCCIIEIOBaHKE CocTaBisIOT cXeMbl 00pa30BaHUs METANTUIECKON XUMHUYECKON
cBs3U. Vcrionb30BaTh 3HAKOBOE MOJICIMPOBAaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METAIIIMUYECKON CBS3H.
OnpenensroT TUI XMMUYECKOH CBSI3U 110 (OpMYyJie BEILECTBa.
[TpuBOIAT IpUMEpPHI BELIECTB C METAININYECKON CBA3BIO.
VYcTaHaBIMBAIOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEIIECTBA U BUJJOM XUMHUYECKON CBS3H, MEXIY
METAJUINYECKOH CBS3bI0 M KPUCTAJUINYECKUM CTPOECHUEM
BELIECTBA, MEX/1Y KPUCTAIUIMUECKUM CTPOEHUEM BEILIECTBA U €T0
($U3M4YEeCKUMU CBONCTBAMH.
62 CremneHb OKUCIIEHUS VYpok ycBoeHusi | OOBSACHSIOT YTO TAKOE «CTETIEHb OKUCICHUSY, «BAJICHTHOCTH.
HOBBIX 3HAaHUM CocraBiusitor  opMysbl  OMHAPHBIX COEIUHEHUH Ha OCHOBE
o0miero crnocoda UX Ha3BaHUM.
CpaBHMBAIOT BaJICHTHOCTb M CTENEHb OKUCIEHUs. PaccunThiBaroT
CTETIeHU OKHUCIICHUS 10 GOPMYIIaM XUMUYECKUX COCTMHEHHIA
63 OKucnuTenpHo- Vpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTAHOBUTEJIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluu, OKUCJIUTENb, BOCCTaHOBUTENb, OKHCJICHHE,
BOCCTAHOBJICHHE.
64 OKuCIUTENBHO- VYpok - mpaktukym | Knaccungunupyror XUMHUYECKHE peakuuil 10 MpU3HAKY
BOCCTAaHOBUTENIbHBIE PEAKIINH «U3MEHEHHE CTENIEHEW OKUCIICHUS DJIEMEHTOB.
Omnpenenstor OKUCJIUTEIb W BOCCTAHOBMUTEIb, IPOLECCHI
OKHCJIEHHSI U BOCCTAHOBJICHHS.
65 O060061eHne U cucTeMaTH3alus O6oOmaromuit | O0O0IIAIOT U CUCTEMATU3UPYIOT CBOM 3HaHMS 1Mo Teme: «I13 u
3HaHuii no Temam: «13 u YPOK IICX9» u «Crpoenne Bemectsa. OBPy. [pumensior Ha
HCX5» n «CTpoenne BemecTsa. MIpaKTHKE paHee U3y4YeHHBIN MaTepual, padoTtas o rpymmnam ¢
OBP» 3aaHUSMH PA3HOTO YPOBHS CJI0KHOCTH
66 KonTponbhas pabota no temam: | Ypok — koHTpodisi | [IpuMeHsIoT Ha pakTUKe paHee 3YYeHHbIN MaTepuall, padoras
«13 u IICX9» u «Ctpoenune 3HAHUU 10 TPYMIAaM C 3aJlaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BemectBa. OBPy BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
67 Pemenue pacueTHbIX 3a1a4 Ypok - npakTukyM | PemaroT pacuerHble 3anaun.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposia | [IpuMeHsOT Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, paboTas

3HAHUN

0 TPYIIaM C 3aJaHUSIMUA Pa3HOT'O YPOBHS CIIOKHOCTH,
BBITMIOJHSIOT KOHTPOJIBHYIO PaboTy.

Pezepe — 2 uaca - «Peuwienue pacuemusix 3a0au




9 kjaacce

Jara

Ilnan dakr

Tema ypoka

dopma
OpraHu3anuu
ypoOKa

Buabl yueOHoO# qesiTeJIbHOCTH

IloBTOpEeHue u 00001IeHNeE CBeIeHUIT 10 Kypcy 8

Kj1acca. XumMuveckue peakuun (S 1)

3.09

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHJIBI, KUCIOPOACOAEPKAIINE KUCIIOThI) U COJIU IO TUTaHY:
cocCTaB, CriocoObl 00pa30BaHMs Ha3BaHUI, XapaKTepHbIE CBOIICTBA
u nony4yenue. Kiaccubuuupyor oKCUabl, THAPOKCUIBI
(ocHOBaHwMsI, aM()OTEPHBIC TUAPOKCHIBI, KHCIOPOICOACPIKAIIIHE
KHCIIOTBI) U COJIU TI0 PA3IMYHBIM MPU3HAKAM. YdaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIACIbHBIX MPEACTABUTENICH
KJIACCOB HEOPTraHMUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIINX PEaKIIMil. PaCKphIBatOT B3aUMOCBSA3b MEKIY
KJIACCAaMH HEOPTraHMYECKNX COeIMHEHUH, KaK TeHETUYECKYIO

5.09

Knaccudukanus XuMHuecKux
peaKIui 1o pa3InYHbIM
OCHOBaHUSIM

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHSIOT MOHATUS «XUMHUUYECKas peaKknus, «KpCaKIuu
COCAUHCHU A, KPCAKIINHN PA3TOKCHUA), KPCAKIUN 06M€Ha»,
«pCaKIUH 3aMCIICHUA», «PCAKIITHUN HeﬁTpaﬂH3aHHH»,

10.09

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOoK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«o0OpaTuMBble peakLun», KHeOOpaTUMbIE PEaKIUI»,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHY, KTOMOTE€HHBIE
peaKLun», «reTEPOr€HHBIE PEAKLINNY, «KaTAIUTUIECKUE PEAKLIUN»,
«HEKATAJTUTUYECKHUE PEAKIIUNY, «TEIIOBOM 3(PPEKT XUMUYECKOU
peakuuny. Knaccuuuupyror XuMHYeCKUe peakiuy no
Pa3JIMYHbIM OCHOBAHUAM. OHpC}IGJ’ISIIOT OKHUCJIHUTEIIb U
BOCCTaHOBHUTEIIb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS.
Ha0mro1a10T M ONKMCHIBAIOT PEaKIMM MEXy BEIIeCTBAMHU

12.09

[TonsiTue o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIEJOBaHHE

OOBSCHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOM peaKium.
IAPTYMEHTHPYIOT BBIOOp €AMHUI] U3MEPEHHUS. Y CTAHABIIUBAIOT

17.09

Karanus

MPUYUHHO-CIICJICTBEHHBIE CBSI3U BIHSHUS Pa3IUYHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUUYECKHX peakinii. HaOmoaroT 1 OMuChIBatOT
[PEaKIIMU MEX/TY BEIIECTBAMH C TTIOMOIIBIO PYCCKOTO (POJIHOTO)
SI3bIKA U A3bIKa XUMHUH. [IpOBOAAT OMBITHL, MOATBEPKIAIOIIIE
BaBUCUMOCTH CKOPOCTH XUMUYECKON PEaKLUU OT Pa3IMUHbIX
(bakTOpOB




Xumudeckue peakuuu B pacreopax (10 v)

6 19.09 DNEKTPOTUTHYCCKAS Ypok - XapakTepu3yroT MOHATHS «QJIEKTPOIUTUYECCKAS TUCCOIHAIIHS,

JUICCOLIAAIUS UCCJICIOBAHUE | <QJIEKTPOIUTHI», «HEIJICKTPOIUTH». Y CTAHABIUBAIOT PUYHMHHO-
CJICZICTBEHHBIE CBSI3U MEXKIY MPUPOJIOH FIEKTPOIUTA U CTEIICHBIO
€ro IUCCOIMAIMU. Y CTAHABIMBAIOT IPUUYUHHO-CIICICTBEHHBIE
CBSI3U MEXKIY THIIOM XUMHUYECKOU CBSI3U B DJICKTPOJIUTE U
MEXaHU3MOM €T0 JUCCOIUAIIH.

7 24.09 OcHOBHBIE TIOJIOKEHUS VYpok ycBoeHusi | XapakTepu3ylOT MOHATHUS «CTEMEeHb TUCCOLUALUNY, «CUIIbHBIE
TEOPHH IEKTPOIUTUIECCKON HOBBIX 3HAaHUH | AMEKTPOJIMTHIY, «CIIA0BIE SJICKTPOIUTHD, «KKATHOHBDY, AHHOHBD,
muccouunanuu (TD]]) «KHCIIOTBI», «OCHOBaHUS, «con». COCTaBISAIOT ypaBHEHUS

AEKTPOJUTUYECKON AUCCOLMALMY KUCIOT, OCHOBAaHUM U COJICH.

WnmrocTpupytoT npuMepamMi OCHOBHBIE TIOJIOKEHUSI TEOPUHU

AIIEKTPOIUTUIECKOM TUCCOIMALINN.

Pa3nuyaroT KOMIIOHEHTHI J0KA3aTeNbCTB (TE3UCOB, apTyMEHTOB U

(hopMBI JOKA3aTEIbCTBA)

8 26.09 Xumuyeckue cBoicTBa KucioT | KomOuHMpoBaH | XapakTepusyroT oOIIMe XUMUYECKHE CBOMCTBA KUCIIOT C MO3ULIUN
B cBeTe TO/1 HBIN ypOK TEOPHH EKTPOIUTHUECKOH nTuccoruannu. CocTaBlsOT

MOJIEKYJISIPHBIC, TIOHBIE U COKpAIIEHHBIC HOHHBIE YPaBHEHUS
peaKMii ¢ ydacTHEM KUCIOT. APTyMEHTUPYIOT BO3MOXKHOCTh

9 01.10 XUMHYECKHE CBOMCTBA KHUCIOT Ypok- MPOTEKAHUs PEAKIUMA C y9acTUEeM KUCJIOT Ha OCHOBE MpaBHIIa

B cBete TO/1 MPAKTUKYM beprose u psaga akTuBHOCTH MeTailioB. [IpoBOJSAT ONBITHI,
MOJITBEPKTAIOIIIE XMMUYECKHE CBOWCTBA KHCIIOT, C
co0uTro/IeHHeM IpaBUJl TEXHUKU Oe3onacHocTH. Habmronaor u
OIHCHIBAIOT PEAKIIUU C YYACTHEM KHUCIIOT C TIOMOIIHIO PyCCKOTO
(poaHOTO) SI3BIKA U SI3bIKA XUMHHU

10 03.10 XuMHuecKue cBoiictBa | KomOunupoBan | COCTaBISIOT MOJEKYISpHBIC, IOJTHBIE M COKPAIICHHbIE HOHHBIC

OCHOBaHUN B CBETE TEOPHUH HBIN YPOK YPaBHEHUS PEAKLMM C y4aCTHEM OCHOBAaHUU. APTryMEHTHPYIOT

DIIEKTPOIUTUYECKOM BO3MOYKHOCTb NMPOTEKAHUSI PEAKIMNA C y4acTHEM OCHOBaHMUN Ha

nccouranuu ocHoBe npaswia bepromie. [IpoBOAAT ONBITHL, MOATBEPKAAOIINE

XUMHUYECKHE CBOKMCTBA OCHOBAHUM, C COOJIIOICHUEM MPaBHII
TeXHUKH Oe3omacHocTH. HabmrogaroT U OMMCHIBAIOT PEaKIuy ¢
Y4aCTHEM KHUCJIOT C MMOMOIIBIO PYCCKOTO (POJIHOIO) SI3bIKA U SI3bIKA
XUMHU




11 08.10 XHWMHYECKHE CBOMCTBA COJICH B | YPOK YCBOGHHUS | XapakTEepPU3YIOT OOIIHNE XMMUYECKHE CBOMCTBA COJIEH C TO3UITUI
CBETE TEOpUHU | HOBBIX 3HAHUW | TEOPUU IEKTPOJUTHUECKOHN aucconranuu. CoCTaBIsSIIOT
AIIEKTPOJIUTUYECKON MOJIEKYJISIPHBIE, MTOJIHbIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHS
N CCOLIMALIUI peaxkiuuii ¢ yuactueM cojieil. ApryMeHTUPYIOT BO3MOKHOCTh
MIPOTEKAHUS PEaKIiil C yuacTUEM COJIei Ha OCHOBE IIpaBHJiia
beprome. I[IpoBOASAT OMBITHI, HOATBEPKAAIOLINE XUMUUYECKUE
CBOIICTBa COJIeH, C COOJIIOIEHUEM IPABHII TEXHUKH 0€30IaCHOCTH.
Habmo1atoT 1 ONMMCHIBAIOT PEAKIMH C YYaCTHEM COJICH C
MOMOIUIBIO PYCCKOT0 (POJIHOTO) A3BIKA U S3bIKA XUMHH
12 10.10 [TonsaTHe o ruaponuse coneu Kom0OuHMpoBaH | YcTaHaBIMBarOT 3aBUCUMOCTb MEX/1Y COCTaBOM COJIM U
HBIH YpOK XapakTepoM T'HApoin3a. AHAIM3UPYIOT Cpeay pacTBOpPa COJH C
MTOMOIIBbIO0 UHANKATOPOB. [IpOTHO3UPYIOT THIT THAPOIM3A COJIA HA
OCHOBE aHaJIn3a ero (YOpMyIIbl
13 15.10 IL.p. Ne 1. Pemrenne Ypok - VYuarcs oOpamatbcsi ¢ J1a0OpPaTOPHBIM  O0OPYJOBAaHUEM M
9KCIIEPUMEHTAIBHBIX 337a4 IO MPAKTUKYM HArpeBaTeNbHBIMU TNPUOOpPaMH B COOTBETCTBHUH C IIpaBUIIaMHU
TeMe «IIEKTPOIUTUIECKAs TeXHUKU Oe3omacHocTH. HalOromaoT CBONCTBA JJIEKTPOJIUTOB H
JTUCCOLIAAITUSDY MPOUCXOJSAIINX C HUMHU sBiIeHUN. HaOnrogaroT M OmMCHIBAIOT
peaKuu C y4acTHEM 3JIEKTPOJUTOB C IOMOILBIO €CTECTBEHHOI'O
(pycckoro WM POIHOTO) SI3bIKA U fA3bIKA XUMUHU. DOPMYIHPYIOT
BBIBOJIbI 110 pe3yJIbTaTaM MIPOBEJIEHHOTO SKCIIEPUMEHTA
14 17.10 O60061enue u Ypok O0600MIAI0T U CHCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
CUCTEMATH3aLMs 3HAHUH 110 00001EeHns 1 «XUMHYECKHE PEAKLIUH B pACTBOPAX JIEKTPOJUTOBY. [IpumeHsroT
TeMe «XMMUYECKUE PEAKIMU | CHCTEMATH3AlH | ya pakTHMKE paHee W3ydeHHBI MaTepHal, paboTas 10 TPYIIaM C
B PACTBOPAX JIEKTPOJIUTOBY Y 3HaAHUI 3a/IAHASMH PA3HOTO YPOBHS CIOKHOCTH
15 22.10 K.p.Ne 1 o reme VYpok koHTpoas | [IpumeHstoT Ha MpakTUKe paHee U3YYEeHHBIN MaTtepual, padoras 1o
«XUMHYECKUE PEAKITNH B rpymmaMm ¢ 3aJaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOTHSIOT
pacTBOpax AJIEKTPOJIUTOB KOHTPOJIbHYIO paboTy.
HemeTtanibl 1 ux coequneHus (25 4)
16 26.10 OO6m1ast XapakTeprucTrUKa Ypok — OOBACHSIOT YTO Takoe HeMeTaTbl. CPaBHUBAIOT AJIJIOTPOITHBIC
HEMETAIIJIOB UCCJICIOBAaHNE | BUJOM3MEHEHHsS KUCIOpoAa. PackpbIBaTh MPUYHHBI AJTIOTPOIIHH.

XapaKTepmyIOT XUMHUYCCKUEC DJICMCHTBI-HEMCTAJJIBI U ITPOCTHIC
BCHICCTBA-HCMETAJJIBL: CTPOCHUC, Q)mnqecxﬂe 1 XUMHYCCKHEC
cBoiicTBa HeMeTAUIOB. OOBIACHIIOT 3aBUCUMOCTE OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX CBOMCTB 3JIEMEHTOB-HEMETAILIOB OT UX
IIOJIOKCHHUS B HCpI/IO,I[I/ILIeCKOI\/'I CHUCTEMEC XUMHNYCCKHUX DJICMCHTOB
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05.11

Ob6mmas
XapaKTEPUCTHKA DJIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunaupoBan
HBIN YPOK

XapakTepusyloT CTpoeHUE, GU3NIECKUE M XUMHYECKHE CBOMCTRA,
MOJIy4eHUE U MPUMEHEHHUE T'aJIOTeHOB B IJIaHEe 0011Iero,
O0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK/Iy CTPOCHHEM aTOMa, XUMUUYECKOU
CBS3bI0, TUIIOM KPUCTAJUIMYECKOM PEMIETKH raloreHoB, UX
(1)I/ISI/I‘ICCKI/IMI/I U XUMHUYECKUMHU CBOMCTBAMHU

18

07.11

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 MO WX Ha3BaHMIO. YCTaHABJIMBAIOT MPUYHHHO-
CIIE/ICTBEHHBIE CBSI3M MEXAY XHUMHUYECKOW CBA3BIO, TUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COEAMHEHMH  TaJIoreHOB,  MX
(UBUYECKUMHU U XUMUYECKUMU CBOWCTBaMH.

[TpoBoasT, HAOMIOJAIOT M OMHUCHIBAIOT XUMHUYECKUNA IKCIEPUMEHT
[0 PACIO3HABAHHUIO TAJIOTEHUI-MOHOB C COOJIOJCHUEM MPaBUI
TEXHHUKHU 0€3011aCHOCTH.

BrIMoNHAIOT pacueTsl Mo XUMHYECKUM (GopMysiaM B ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM COETMHEHHI raJOr€HOB

19

12.11

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

Ypok-
MPAKTUKYM

VYyarcs oOpamarscss ¢ Jab0paTopHbIM  00OpyAOBaHUEM U
HarpeBaTelbHBIMU NPUOOPaMU B COOTBETCTBUU C IpaBHJIAMH
TexHUKH Oe3omacHocTu. HalmromaroT CBOMCTBA AIEKTPOIUTOB U
OPOUCXOJAIMIMX C HUMH siBIeHHH. HabmiogaroT ¥ omMchIBaroT
pPEeaKIMH C y4acTHEM DIIEKTPOIHMTOB C MOMOIIBIO €CTECTBEHHOTO
(pPyccKOro MM pOJHOTO) si3blKa U s3bIKa XUMUHU. DOpMYIHPYIOT
BBIBOJIbI 11O PE3YJIbTaTaM IMPOBECACHHOI'0 SKCIICPUMCEHTA

20

1411

OO01mas xapakTepuCTHKa
aneMeHTOB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlatoT o0IIyr0 XapakTEepUCTUKY aTroMaMm, MPOCThIM BEIIECTBAM U
COEIMHEHUSIM XaJIbKOT€HOB B 3aBUCHMOCTH OT WX IOJIOKEHUS B
[Iepuoanueckoit cucreme. XapakTepU3yOT CTPOEHUE, AITIOTPOIIHS,
(bU3UYEeCKHe U XUMHUUYECKHE CBOWCTBA, MOJYYCHUE M MPUMEHECHHE
cepbl. YCTaHABJIMBAIOT IPUYMHHO-CICICTBEHHBIE CBSI3H MEXKIY
CTPOEHUEM aTOMa, XMMHUYECKOUN CBSI3bIO, TUIIOM KPHUCTAIIUYECKOMN
peméTku cepbl, €€ GU3NISCKUMH U XUMHYECKUMU CBOMCTBAMH.
BhInmonHAI0T pacy€Thl M0 XUMUYECKUM (pOopMysaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAOIINX C YI4aCTUEM CEPBI.
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19.11

CepoBoaopo U CyIbQUIbI

KomOunaupoBan
HBIN YPOK

XapakTepu3yloT cOCTaB, (pU3NUECKUe U XUMUYECKHUE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHUE COCTMHEHUM CEPhl B CTETICHU
OKHUCJICHUS -2 C UCIIOJIBb30BAaHUEM PYCCKOTO (POJHOIO) SI3bIKA U
s13bIKa XUMUU. Ha3bIBalOT coeTMHEHNUS Cephl B CTETICHU
okucieHus -2 no gopmyse u CocTapisioT GOPMYIIbI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJIIPHBIE U MIOHHBIC YPABHEHUSI
peaxiui, XapakTepu3yIole XuMUIecKiue CBOMCTBA COSMHEHHIM
Cephbl B CTCIICHH OKUCIICHHS -2.
OnuchIBalOT MPOLECCHl OKUCICHUSI-BOCCTAHOBIICHUS, OMPENEISIIOT
OKUCITUTEIh U BOCCTAHOBUTEIb W COCTABJISIIOT 3JIEKTPOHHBIN
0anaHC B peaklUsax C y4acTHEM Cepbl B CTEIICHU OKHUCIIECHUS -2.
YcranaBimuBaioT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY
XUMHUYECKON  CBSI3bl0, THUIOM  KPUCTAIIMYECKOH  pelETKU
COCTMHEHUH Cepbl, UX (PU3NICCKIMH U XUMHYECKUMHU CBOMCTBAMH
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21.11

KI/ICHOpOI[HHe COCAUHCHUS CCPBI

KomOuHupoBaH
HBIN YPOK

3anuceiBaloT (GOPMYIIbI OKCUIOB CEphl, Ha3bIBAIOT MX, ONHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWM O KHCIOTHBIX OKCUJAX.
XapakTepu3yloT COCTaB, (U3NYECKHME M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KaK JJIEKTPOJINTA C HMCIOJIb30BAHHEM PYCCKOTO
(poaHOrO) s3bIKa U sI3bIKa XUMHUHU. COCTaBISIOT MOJEKYJISpHbIE U
VMOHHBbIE YpPaBHEHMS PpEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBA CEpHOM KUCIOTHI. Pacnio3HatoT cynbhaT-uoHbI.
XapakTepru3yrT CBONCTBA KOHIIECHTPUPOBAHHON CEPHOW KHCIOTHI
KaK OKHCJIMTENS C UCIOJIb30BAHUEM PYCCKOIO (POAHOTO) SI3bIKA U
a3plka  XuMuUM.  COCTaBJISIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METO0M 3JIEKTPOHHOTO OajlaHca.
BhimonHsA0T pacy€Thl M0 XUMUYECKUM (opMyJiaM U ypaBHEHHSIM
peakuyii, IPOTEKAIOIIMUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habo1a10T 1 ONKChIBalOT XUMUYECKUH SKCIEPUMEHT
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26.11

ILp. No 3. «M3ydyeHne cBOWCTB
CEpPHOM KUCIOThD»

Ypoxk —
IIPAKTUKYM

VYyarcs oOpamarecsi ¢ J1aOOpaTOpHbIM — O00OpPYJOBAaHUEM U
HarpeBaTeIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IIpaBUIIAMU
TeXHUKU Oe3omacHocTH. HaOnromaioT CBOWCTBaA 3JEKTPOIUTOB U
MPOUCXOJAMINX C HUMHU siBiIeHud. HaOnrogaroT M onmmchIBaIoT
peaKuu € y4aCTHEM 3JIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBOJIbI 110 PE3YJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA
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28.11

Ob6mmas
XapaKTePUCTHKA XUMHUYECKHX
anemeHToB VA rpynmsl. A30T

KomOunaupoBan
HBIN YPOK

JlatoT o0Iyr0 XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COC/IMHEHUSIM NMHUKTOT€HOB B 3aBUCHMMOCTH OT UX TOJIOKEHUS B
[lepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (PU3HUECKre
U XMMHUYECKHE CBOMCTBA, MOJYy4YCHHE W MPUMEHEHUE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
HaspiBatoT coenuHeHus a3zoTa 1o GOpMylie U COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABIMBAIOT PUYUHHO-
CJIC/ICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMMMYECKOH CBS3M, THIIOM KPHUCTANIMYECKOW petéTKu
a30Ta ¥ ero (U3NYECKUMU U XUMUYECKUMU CBOWCTBAMH.
BreimonHs0T pacy€rhl Mo XUMUYEecKUM (GopMmysiaMm U ypaBHEHHUSIM
peaxiui, IpOTEKaIIMUX C y4aCTUEM a30Ta
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03.12

Ammuak. Coiii aMMOHUSA

Ypok ycBoeHUs
HOBBIX 3HAHUH

CocraBistitor  ¢GopMysIbl MO WX Ha3BaHMSAM.  3alHCHIBAIOT
MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUS PEaKIUil, XapaKTepU3yIOLue
XMMHUYECKHUE CBOMCTBA aMMHaka U cojiell ammoHus. CoCTaBisioT
YPaBHEHHS OKUCIUTEIBHO- BOCCTAHOBHUTEIBHBIX pEAKIMU C
y4acTHEM aMMHaKa C IOMOIIbIO AJIEKTPOHHOTO OaJiaHca.
VYcTaHaBNMBAaIOT NPUYUHHO-CIIEICTBEHHBIE CBS3M MEXK]Y BHIAMU
XUMHUYECKHX CBSI3€H, TUIIAaMHM KPUCTAJUIMUECKUX PEIIETOK aMMHUaKa
U colell aMMOHHUA U UX (PUINYECKUMH ¢ XUMUYECKUMHU
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMUCHIBAIOT XUMHUYECKHUI
HKCIEPUMEHT I10 PACIO3HABAaHUIO HOHOB AMMOHHS C COOJIIO/IEHUEM
IIpaBWJI TEXHUKHU 0€30IaCHOCTH.

BeImonHs0T pacu€Thl 0 XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peaxiui, MpoTEeKaIIUX C yIaCTHEM aMMHaKa
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05.11

I1.p.Ne 4 «Ilonyuenue
aMMHaKa U U3y4eHHUe ero
CBOMCTB»

VYpok -
MIPAKTUKYM

[Tomygaror, coOMparOT W pacmo3HAlOT amMMHak. PaboTamT c
1ab0paTOpHBIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU TPHOOpaMU B
COOTBETCTBUU C TpaBUJIAMU TEXHUKH Oe3omacHocTu. HabmomaroT
U OMUCHIBAIOT XMUMHYECKHUH DKCIEPUMEHT C TOMOIINBIO PYCCKOTO
(ponHOTO) sA3bIKA W sI3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJBI IO
pe3ynbTaTaM MpOBEACHHOro sKcrnepuMeHta. CoTpygHUYAlOT B
mporiecce y4eOHOTo B3auMOJICHCTBUS MPpU paboTe B Tpymmax
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10.12

Kucnoponconep:xarne
COEIUMHEHMS a30Ta

Ypoxk -
UCCIIEJOBaHUE

3anuchIBalOT PEAKIUM, XapaKTEPU3YIOIINE XUMHUYECKUE CBOMCTBA
OKCHJIOB a30Ta.YCTaHaBIMBAIOT MPUYUHHO-CIIC/ICTBEHHbBIC CBS3HU
MEXIy BUJIOM XUMHUYECKOH CBSI3M, THUIIOM KpUCTAJUIMYECKOU
pPEIIETKH OKCHUJOB a30Ta M WX (U3MYECKUMHU W XUMHUYECKUMH
cBoiicTBamMu. XapaKkTepU3ylOT COCTaB, (hU3MUECKHE U XUMUYECKUE
CBOMCTBAa a30THOM KHCIOTHI KakK 3JIEKTPOJIUTA, INPUMEHEHUE C
HCIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XHUMHH.

3anuchIBalOT MOJICKYJIIPHBIE M HMOHHBIE YPAaBHEHHS pEaKIui,
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12.12

Kucnoponconepxkariue
COeIMHEHHNS a30Ta

KomOunupoBan
HBIN YPOK

XapaKkTepU3YIOIUEe XUMUUYECKHE CBOMCTBA a30THOM KHCIOTHI Kak
anekrpoauta.llpoBoasar, HaOMIOAAIOT U ONMUCHIBAIOT XUMHYCCKHI
SKCIEPUMEHT, XapaKTEPU3YIOIINI CBOMCTBA a30THOM KUCIIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUI TEXHUKU 0€30IaCHOCTH.
XapakTepu3yroT a30THYIO KUCIOTY Kak OKUCIUTENb. COCTaBISAIOT
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH,
XapaKkTepU3YIOIIUX XUMHUUECKHUE CBOMCTBA a30THON KUCIIOTHI KaK
OKHUCJIMTEIIS, C TOMOIIBIO AJIEKTPOHHOTO Oananca. [TpoBomsrT,
HaOIIOAI0T U OMTUCHIBAIOT XUMHUYECKUN IKCTICPUMEHT,
XapaKTEePU3YIOIUI CBOMCTBA a30THOM KHUCIIOThI KaK OKUCIIUTENS, C
cOOJII0ZICHHEeM MPaBUJI TEXHUKH 0€30MacHOCTH

29

17.12

®docdop u ero coeTMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3ylT  CTpOEHHE, aUIOTpOnuio, (U3HYECKHEe |
XMMUYECKHE CBOMCTBa, MOJy4YeHHE M TNpuMeHeHue Qocdopa c
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U A3bIKA XUMHH.
CaMocTosATeNbHO OMKMCHIBAIOT cBOMcTBa okcui ¢ochopa(V) kak
KHMCJIOTHOTO OKCHJIa M CBOWCTBA OpTOPOCHOPHON KHUCIIOTHI.
[TpoBOaAT, HAOMIOJAIOT U OMMCHIBAIOT XUMHUECKUI SKCIIEPUMEHT C
COOMIOICHNEM TIPaBWJI TEXHHUKH 0O€30macHOCTH. Pacro3HaroT
dochar-noHs!
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19.12

Ob6mmas
XapaKTEepUCTHKA JIEMEHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTu3aIx
M 3HAHUHU

JlatoT 00y XapakTepUCTUKY aToMaM, IPOCThIM BEIIeCTBAM U
coeIMHEHUAM 3yieMeHToB [V A- rpynmsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuogmyeckont  cucreme.  XapakTepU3yIOT
CTPOEHHUE, aJUIOTPOIUI0, (pU3MUECKMe W XHMMHUYECKHUE CBOMCTBA,
MOJIy4YeHUE U MpPUMEHEHHEe aMOp(HOTo yriepoja U €ro COpToB C
UCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
CpaBHHMBAIOT CTPOCHHUE M CBOMCTBA aiMa3a U rpadura. OMHUCHIBAIOT
OKUCJINTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA yIilepo/ia
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24.12

Kucnoponconep:xarne
COCIMHEHUS yriepoa

KonTponbsHo-
0000 IaroHii

YPOK

XapakTepusyloT cOoCTaB, (pU3WYECKHMEe M XUMHUYECKHE CBOWCTBA,
MOJIy4YeHUE U TMPUMEHEHUE OKCHUJIOB YIJepoJia C MCIOJIb30BaHUEM
pycCKOTO (pODHOTO) sI3bIKA M SI3bIKAa XWUMHHU. Y CTaHABIMBAIOT
MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXJIY BHUAAMH XHMHYECKUX
CBSI3€H, TUIIAMH KPUCTALTUYECKUX PEMIETOK OKCUIOB yIriiepoja, uxX
(GU3MYECKUMH W XUMUYECKHMMH  CBOHCTBAMH, a  TaKXke
npumMeHenreM. CoOMOa0T MpaBHiia TEXHUKU 0€30MMaCHOCTH TIPH
WCIIOJIb30BAHUM TI€YHOTO OTOIUICHUS. XapakTEepU3yIOT COCTasB,
($U3UYEeCKue M XMUMHUYECKHE CBOWCTBA, MOJYYCHHUE M MPHUMCHCHHE
YTOJIbHOM KHUCIIOTHI U €€ cosiel (kapOoHAaTOB M THAPOKApOOHATOB) C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U sI3bIKA XUMHH.
WMiurocTpupyloT 3aBHCUMOCTH CBOMCTB COJIEH YTOJbHOM KHCIOTHI
oT ux coctana. [IpoBoasT, HAOMIOAAIOT M OMKUCHIBAIOT XUMHYCCKHUI
AKCIIEPUMEHT C COOJIFOICHUEM MPABUII TEXHUKH 0€30MaCHOCTH.
Pacnioznator KapOOHAT-WOH. BBIMOIHAIOT pacu€Tel 1O
XUMHYECKUM (OpMYJIaM M YPaBHCHUSM PEAKIIHH, TPOTEKAIOMIUX C
ydacTueM COEIUHEHHH yriepoaa
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26.12

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 sA3bIKa XUMHH. DOpMyIupyroT
BBIBOJIbI ITO PE3YyJIbTaTaM IMPOBECACHHOI'O SKCIICPUMCEHTA.
CorpyaHuyatroT B mpolecce Y4eOHOro B3aWMOJEHCTBUA NpHU
paboTe B rpynmnax
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YrneBonoposl

KomOunupoBan
HBII YPOK

XapakTepus3yoT 0COOEHHOCTH COCTaBa M CBOMCTB OpPraHUYECKHX
coequHeHu.  Pa3znuuaroT  mpenenbHble U HENPEIENbHbIE
YTJIEBOJOPOBI. HazpiBator u  3amuchiBaloT  (opmyIibl
(MONEeKynsIpHBIE W CTPYKTYPHBIE) BaXKHEHIIMX TMpeICTaBUTENEH
yriaeBonopoAoB. Ilpennaraior SKCIEPUMEHT IO Paclo3HAaBaHUIO
COEJMHEHUH HemnpenenbHOro crpoeHus. HabmogaroT 3a Xomom
XUMHUYECKOI'0 3KCIIEPUMEHTA, ONUCHIBATh €r0 U JIeNaTh BHIBOJBI Ha
OCHOBe HaOmoneHud. DUKCUPYIOT Pe3yabTaThl IKCIEPUMEHTa C
MOMOIIBI0 PYCCKOTO (POJHOTO) s3bIKA, a TAKXKE C TOMOIIBIO
XUMHYECKUX POPMYI U YPABHCHHIA.
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Kucnoponcoaep:xarmiue
OpraHUYECKUE COCAMHEHUS

KomOunaupoBan
HBIN YPOK

XapaKTepu3yroT CIIUPTHI, KaK KHCIIOPOJICOAEPKALIUE
opranudeckue coenuHeHus. KiaccupuuupyroT —CnuMpThl 1O
aTOMHOCTH.

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

XapakTepusyrT KHCJIOTBI, KaK KHCIIOPOJACOAEPKALUE
OpPraHMYECKHUE COCIUHEHUS.

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

Komb6unupoBan
HBII YpOK

XapakTepu3yloT CTPOCHHUE aTOMOB U KPHUCTAIUIOB, (DH3WYECKHE U
XUMHUYECKHUE CBOICTBA, IMOIYYEHUE M IPUMEHEHUE KPEMHUS C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

¥YcraHaBnuBaroT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY
CTPOCHMEM  aToMa, BHJIOM XHUMHYECKOH  CBS3H, THUIIOM
KPUCTAIJIMYECKONH PEMETKH KpPeMHHs, ero (U3HYECKUMU U
XUMUYECKUMH CBOMCTBAMU. BBIMOTHAIOT pacu€Thl M0 XUMUYECKUM
dbopMynaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAIOMINX C y4aCTHEM
KPEMHHS U €r0 COCIMHECHHM. XapaKTepu3yloT COCTaB, PU3NUECKUE
U XMUMHYECKUE CBOMCTBA, MOJYYEHUE U MPUMEHEHUE COCIUHEHUN
KPEMHHSI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
xuMuu. CpaBHMBAIOT TMOKCUJIBI yriiepoaa U KpeMHus. ONUChIBAIOT
BOKHEUINIME THUIBI TPHUPOAHBIX COCAMHEHUH KPEMHHUSI Kak
OCHOBHOTO 2JIeMeHTa nuTochepsl. Pacro3HaloT cCuIMkar-uoH
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CunmkaTHas
MIPOMBIIIITIEHHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepru3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTD U €€ OCHOBHYO
IIPOAYKLHIO. Y CTAaHABIMBAIOT AHAJIOTUU MEKY Pa3IMYHBIMU
OTPACIISIMHA CHIIMKATHOW MTPOMBIILIIIEHHOCTH
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HOJIy‘ICHI/IC HEMCTAJIIIOB

Ypok ycBoeHUs
HOBBIX 3HAHUN

OnuchIBalOT HAX0XKIEHUE HEMETAIUIOB B IPUPOAE. XapaKTEepPU3yIOT
(pakIMOHHYIO TTEPETOHKY KHUIKOTO BO3/IyXa KaK COBOKYITHOCTh
(U3HYECKUX MPOIIECCOB. APTYMEHTHUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJVIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIM MTPOLIECCAM
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[Tonydenne BaKHENIINX
XMMHYECKUX COCIUHECHUN

VYpok -
MPaKTUKYM

XapakTepru3yroT XUMHU3M, ChIPbE, alapaTypy, HayqHble
MPUHLMIBI U TPOIYKLMIO IIPOU3BOACTBA CEPHOU KHCIIOTHI.
CpaBHUBAIOT MPOU3BOJCTBO CEPHOM KUCIOTHI C MPOU3BOACTBOM
aMMHaKa
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O0001IEHE IO TEME
«HeMeTaJUILI 1 UX COCOUHCHUA)

KomOunaupoBan
HBIN YPOK

ITpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOEHUH TEMBI.
KoppektupyroT CcBOM 3HaHUS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesyabraroM. [lomydaroT  XumHueckyro  MHGOpMALMU U3
Pa3NIUYHBIX MCTOYHUKOB. llpeacraBnsior umHbOpMaANMIO MO TeMe
«Hewmerannel» B Bue Tabaull, CXEM, OIIOPHOIO KOHCIIEKTa, B TOM
yucie ¢ npumeHenueM cpeacrts KT
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K.p. Ne2 1o teme:
«HemeTtaiuisl 1 ux
COETMHEHU S

Ypok -
KOHTPOJIA
3HAHUHI

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

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

Ypok ycBoeHuUs
HOBBIX 3HAHUU

OOBACHAIOT UYTO Takoe MeTawbl. Pasnmuuaior  hopmbl
CYLIECTBOBAHUS METAJIOB: JIEMEHTHI U ITPOCThIE BEUIECTBA.
XapakTepu3yroT XUMUYECKHE  DJIEMEHTBbI-METaulbl [0  HX
nonoxkenuto B Ilepuommueckoit cucreme JI[. M. Menneneesa.
[Iporuo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B llepmoamueckoir cucremMe xumuyeckux 3emeHTtoB [ U.
MenaeneeBa. YCTaHaBIMBAIOT NPUYMHHO-CJIEACTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BUJOM XHMHYECKOW CBS3H, THIIOM
KPUCTAJUTMYECKON PEMIETKH METAJIJIOB — MPOCTHIX BELIECTB M UX
COEIMHECHU I
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O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunuposan
HBIN YPOK

OOBACHSIOT YTO TaKOE pAad aKTUBHOCTH MCTAJIJIOB. HpI/IMeHHIOT €ro
I XapaKTCPUCTUKHU XUMHUYCCKUX CBOICTB IMMPOCTBIX BEIIECCTB-
MCTAJIJIOB. O606I.[IaIOT CUCTEMY XUMHUYCCKUX CBOIMCTB METaJJIOB
KaK «BOCCTaHOBMTEIbHBIE CBOMCTBAY. COCTaBIISIOT MOJICKYJIAPHBIC
YpaBHCHUA pCaKHHﬁ, XapaKTCPU3YIOINX XUMHUYCCKUC CBOMCTBaA
MCTAJIJIOB B CBE€TC YUCHUA 00 OKMCIUTENIHFHO-BOCCTAHOBUTEIHHBIX
nponeccax, a p€akuuu € y4aCTUEM 3JICKTPOJIUTOB, IPCACTABIIATH
TaKX€ 1 B MOHHOM BI/IJZ[e.Ha6JIIO}IaIOT " OIMCBIBAIOT PCAKIINU
MCXKAY BCIICCTBAMU C IIOMOIILIO PYCCKOI'O (pO,Z[HOFO) SA3bIKA U
si3pIKa XUMUH. CaMOCTOSTEIIHFHO IMPOBOAAT OIIBITHI,
NOATBCPXKAAOITHNEC XUMHUYCCKUC CBOMCTBa METAJLJIOB C
CO6J'IIOJIGHI/IGM IpaBHUJI TCXHUKU 0e30macHOCTH
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OO01mas XxapakTeprucTHKa
[IETIOYHBIX METAJIIOB

Ypok ycBoeHus
HOBBIX 3HAHUM

OOBACHSAIOT  STHUMOJIOTHIO  Ha3BaHWS  TPYIIBLl  «IIICIOYHBIC
MeTautbl». JlatloT OOIIyr0 XapaKTEpHUCTHUKY IIEIOYHBIM MeTajiaM
Mo ux nmnoJiokeHuto B Ilepuoamyeckoi cHUCTEME XUMHYECKUX
anemenToB JI. 1. Menzaeneena.
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OOGmias XxapakTepucTUKa
IICJIOYHBIX METAJIJIOB

KomOunaupoBan
HBIN YPOK

XapakTepusylT CTpoeHHE, (U3UIECKHE U XMMUYECKHUE CBOWCTBA
IIEJIOYHBIX METAJUIOB B CBETE OOIETr0, OCOOCHHOTO U €IMHUYHOTO.
[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, MPOTEKAIOMINX C y4acCTHEM
IIEJIOYHBIX METAVIOB U UX COCIMHEHUMN

45 OO01ast XapakTepUCTHKA VYpok ycBoeHuUs | XapaKTepu3ylOT CTpoeHHe, (PU3nUYecKrue U XMMHYECKHE CBONCTBA
I1€JI0YHO3EMENbHBIX HOBBIX 3HaHUH | HIETOYHO-3€MENbHBIX METAJUIOB B CBETE 00LIero, 0COOEHHOTO H
METaJJIOB enuHuyHoro. IIpencka3piBaroT  ¢uU3MYECKUE UM XHUMHUYECKHE
46 OO6m1as xapakTepucTuka KomOuHupoBan | CBOMCTBA OKCHUAOB M TIuApokcuioB MeraiioB |IA rpynmsl Ha
LIEJI0YHO3EMETbHBIX HBIH YpOK OCHOBE MX COCTaBa W CTPOECHHMS M TOJITBEPKAAIOT IPOTHO3bI
METaJIJIOB YPaBHEHUSIMU COOTBETCTBYIOIIMX PEAKIIHMA.
[TpoBoasT pacy€Tsl MO XUMHUYECKHM (opMyllaM U ypaBHEHUSM
peaxkiui, IpPOTEKAIIUX C YYacTHEM IIEJIOYHBIX METAUIOB U HX
COeIMHEHU
47 KécTkocTh BOJIBI U CLTOCOOBI Vpok ycBoeHus | OOBSACHSIOT YTO TaKO€ <OKECTKOCTh  BOJbD».  Paznuuaror
e€ yCTpaHEHHUs HOBBIX 3HAaHUN | BPEMEHHYI0 M IIOCTOSHHYIO JKECTKOCTb Boabl. [Ipemymararor
CIOCOOBI yCTpaHEHUs! )KECTKOCTH BoAbl. [IpoBondar, Habmonaw0T 1
OIUCBHIBAIOT XUMHUYECKUH 3KCIIEPUMEHT, C COOJIOJACHUEM MpaBUII
TEXHHUKHU 0€3011aCHOCTH
48 IT.p.Ne 6. «llomyuenune KomOunupoBan | [Tomydaror, coOuparoT U  Ppacrno3HaroT YIJIEKUCHBIA  Ta3.
YKECTKOM BOJIbI U CLIOCOOBI €€ HBIH ypOK Oobpammarores c 1a00paTOpHBIM o0opynoBaHuEM u
YCTPaHEHUSI» HArpeBaTeNbHBIMU TMPUOOpPaMH B COOTBETCTBHUH C TIpaBUIAMHU
TEXHUKHU Oe3zomacHocTH. HaOIromaroT M OMUCBHIBAIOT XUMHUYECKUHA
AKCIIEPUMEHT C IOMOIIBI0 PYCCKOro (POJHOrO) sA3bIKa M SI3bIKA
xumun. DopMyIHUpyIOT BBIBOABI MO pe3ysibTaTaM IPOBEAEHHOIO
skcnepuMmenTa.  CoTpyAHMYalOT B Iporecce  yuyeOHOro
B3alMOJICICTBHS NpU paboTe B rpynmax
49 ATIOMHHUI U €r0 COeTUHEHUS Ypok - XapakTepu3yroT ATFOMUHUH T10 €ro MOJIOKEeHUI0 B [lepuoanueckoi
MIPAKTUKYM cucreMe XxuMudeckux 3yeMeHToB JI. M. MenneneeBa. OnuchBarOT

CTpoeHue, (GHU3NYECKUEe U XHUMHUYECKHE CBOWCTBA AaIOMUHMUS,
MOATBEPK1asl UX COOTBETCTBYIOIIMMH YPaBHCHUSAMHU PEAKIU.
OOBACHAIOT JBONCTBEHHBIH XapakTep XUMHYECKHX CBOMCTB
OKCHUJA U TMJIPOKCHJIA AJIFOMHUHHSL.
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Keieso

Ypok ycBoeHus
HOBBIX 3HAHUN

o1

CoenuHEeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepusyloT NoJIOKeHHe »xene3a B Ilepuoanueckoil cucreme
xumuueckux anmemeHtoB J[. W. MenzaeneeBa, 0COOCHHOCTH
ctpoeHusi aroma. OmnuceBalOT (pU3MUECKHE UM XUMHYECKHE
CBOMCTBAa  ’Keje3a, MOATBEPXKJask HMX  COOTBETCTBYIOIIMMHU
ypaBHEHUSAMH peakuuid. OOBICHIIOT HAIUYUE ABYX T'€HETHYECKHX
pANOB coemuHEHMH kemesa Fe+ u Fe*t . YcramaemmBaror
3aBHCHUMOCTh OOJacTeil MPUMEHEHMs jKeje3a U €ro CIUIaBOB OT
cBoiictB. [lpoBomar pacu€Tel MO XUMHYECKMM (opmyIamM u
YPAaBHEHUSAM pPEAKLUUN, MPOTEKAIOIINX C y4aCTUEM JKelle3a U €ro
coenuHeHu. HaOmogaroT W ONMHMCBHIBAIOT — PEAKIHH  MEXKIY
BEIIECTBAMH C TOMOINBIO PYCCKOTO (POJHOTO) fA3bIKA W SI3bIKA
XUMUU
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[I.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIIBHBIX 3324 110
Teme «MeTamib»

Ypok-
IIPAaKTUKYM

OKCIIEpUMEHTAIBHO ~ MCCIEAYIOT CBOMCTBA METALIOB M HX
COCIII/IHGHI/H\/JI, piiath OKCIOCPHMCHTAIBHBIC 3agadd II0 TEMC
«Metamiel». Pabotaror ¢ s1abopaTopHbIM 000pYIOBaHMEM U
Harp€BaTcjIbHbIMU HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBHJIaMH
TeXHUKU Oe3omacHocTd. HaOmronaroT cBoiicTBa METallIOB U HX
COC}II/IHGHI/IfI n ﬂBHGHHﬁ, IpOUCXOoAAINX C HHUMH. OnuceIBaoT
XUMHUYECKHH  JKCIEpUMEHT.  DOopMyIupyrOT  BBIBOABI IO
pe3ysibTaTaM MPOBEACHHOIO AKcIepuMenTa. Onpenenstor (Mcxoas
U3 y4eOHOH 3a/1aun) He0OX0AUMOCTh MCIOIb30BaHUs HAOIIOICHUS
HJIN OKCIICPUMCHTA
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Koppo3ust MeTamioB U criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO Takoe KOppo3us. Pa3nmuyaroT XUMHUYECKYI0 U
AIEKTPOXUMUUYECKYIO  KOppo3uH.  WIUIIOCTpUpPYIOT — TMOHSTHS
«KOppO3UA», «XUMHUYECKAsT KOPPO3US», «IIEKTPOXUMUYECKas
KOPpO3Us» TpPHUMEPaMH. XapaKTePU3YIOT CHOCOOBI  3aIIUTHI
METaJUIOB OT KOPPO3UH
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Mertasuibl B IPUPOLE.

Ypok ycBoeHUs
HOBBIX 3HAHUN
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[TonsATHE O METAILTYprUn

Ypoxk- cemunap

Knaccupumupyrot GopMbl TpUPOTHBIX COSTUHEHUI METAIIIOB.
XapakTepus3yloT OOIIMe CHOCOObI MOJIyYeHHS METaUIOB: MHPO-,
THIPO- U DIIEKTPOMETATYPTUH.

KonkpeTnsupyoT 3T crnocoObl NOpuUMepamMH U ypaBHEHHUSIMHU
peaKIMii C COCTaBICHUEM BJIEKTPOHHOTO OanaHca.

OmnuchIBaIOT JOMEHHBIN MPOIECC U AIEKTPOIUTHIECKOE TTOTydCHNE
MCTAIJIOB.

Paznuyaror ué€pHbIe U IIBETHBIC METAJUIBI, YYTYHBI M CTAJIH
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O0001IeHNEe 3HAHUH IO TEME
«MeTalibl

O0o0marommii
YPOK

O06001a0T U CUCTEMATU3UPYIOT CBOU 3HAHUS T10 TEME:
«MertaiibDy. [IpuMEHAIOT HA IPAKTUKE paHee U3yYCHHbIN
Mmarepual, padoTas 1o IpyIaM ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KonTtposbHas pabot 3 1o Teme
«MeTamibDy

Ypok KOHTpOJIA

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

Xumu

Sl M OKPY KaIoLasi

cpena (2 v)
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XuMuueckas
TUTAHETHI 3eMIIA

opraHu3anus

KomOuHupoBaH
HBIN YPOK

HNHTerpupytoT cBeneHus 1o Gpu3ndeckoit reorpaduu B 3HaHHUS O
XHUMHUYECKON OpraHu3aIuy IIaHeThl. XapaKTepru3yroT
XUMHUYECKUHA COCTaB T'e€OJIOTHUYECKUX 000JI09eK 3eMITH.
PaznuyaroT MuHEpasnbl ¥ TOPHBIE TOPOJIbI, B TOM YUCIIE U PYIbI
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Oxpana
OKPY>KaroOIIEil cpesibl OT
XUMHUYECKOTO 3arpsi3HCHUS

Ypok — ceMuHap

XapakTepusyroT UCTOYHHUKHU XUMHYECKOTO 3arpsi3HECHUS
OKpyXxarome cpeabl. ONUCHIBAIOT T100ABHBIE AKOJOTHYCCKUE
mpoOJieMbl  4YeJIOBEUECTBA,  CBS3aHHBIE  C  XHMHYECKUM
3arpsisHeHueM. lIpejaraloT MyTH MWHHUMU3ALMK  BO3JACHCTBUS
XUMHUYECKOTO 3arpsA3HEHHMs Ha OKpYyKawIlyro cpeay. IlpuBomsT
MIPUMEPBI MEXKIYHAPOIHOTO COTPYJIHHYECTBA B OOJACTH OXPaHBI
OKPYXKaroIIel Cpellbl OT XUMHUYECKOTO 3arpsi3HeHUs

O0o00menne 3HAHUH 10 XMMHH 32 KYpC OCHOBHOM IIKOJIbI.

(OTD) (7 u)
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BemecTBa

O06006maronmn
YPOK

[Ipeacrasmsitor nHbopmaruio o teme «llepuonnueckuii 3aKoH U
Ilepuonnueckas cucrema JI. M. Menneneesa B cBeTe TeopuHu
CTPOCHHsI aTOMa» B BUJIE TAOJIUII, CXEM, OTMIOPHOTO KOHCIEKTa, B
ToM uncie ¢ npuMenennem cpeAactB UKT. Beimonusior tecToBbie
3amanus no teme. [IpeacraBnstor mHpopMaiuioo mo Teme «Bumbl
XAMUYECKUX CBSI3€M M TUNBl KPHUCTAUIMYECKUX  PEIIETOK.
B3anMocCBsI3b CTPOSHUS U CBOMCTB BEIIECTB» B BUJIE TAOIUII, CXEM,
ONOPHOTO KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHneM cpeacts KT
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XUMUYECKUE PEAKIINU

O0o0marommii
YPOK

[Ipeacrasmsitor  uHpopMmanmo 1o  Teme  «Kmaccudukanus
XUMUYECKUX pEeaKUMil 1o pa3iaudHbIM Mpu3HakaMm. CKOpoCTb
XUMHUYECKHX peakuuil» B BuAe TaOMUI, CXEeM, OIOPHOIo
KOHCIIEKTa, B TOM uucie ¢ npuMmeHenuem cpencts HKT.
BrinonHstoT TecToBbie 3amaHus No Teme. XapakrtepuszyroT OBP,
OKHCIIUTEIb U BOCCTAHOBUTEIIb.




62 OCHOBBI O6oOmaromuii | XapakTepusyroT o01re, 0COOCHHBIE U HHIUBUIYaIbHBIC CBOWCTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBAHHWM, COJIEM B CBETE TEOPUHU IIEKTPOJIUTHUYECKOU
XUMHH JUCCOLMAlMU.  ApPryMEHTHUPYIOT  BO3MOXHOCTh  MPOTEKAHUSA
63 OCHOBBI O6oOwaromuii | XMMUYECKUX PEaKIUid B pacTBOpax »3JCKTPOJIMTaX MCXOAS U3
HEOpraHUYeCKOn YPOK ycnoBuil.  Knaccuduuupyror HeopraHMdeckwe BelecTBa IO
XUMUU coCTaBy M cCBoHMcTBaM. I[IpuBOIAT mnpuUMepbl NPEACTABUTENICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpeHME M 00600IIEHUE TIO KomOuHupoBan | BEINOJHSAIOT TECTHI M YIIPAXHEHHUS, PEIIAIOT 3aJa4M 110 TEME.
reme. [TogroroBka k HBIH ypOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
KOHTPOJIbHOU paboTe KoppektupytoT cBou 3HaHUS B COOTBETCTBUHU C TJIAHUPYEMBIM
pe3ynbTaToOM
65 KontponbHas padbotaNed VYpok kontpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yuyeHHBIH MaTepua, padboTas mo
«HMtorosas o KypcCy OCHOBHOH rpymnmnam ¢ 3aJaHusIMHU Pa3Horo YpOBHS CJIIO’KHOCTH, BBIIIOJIHAIOT
[IKOJIBI KOHTPOJBHYIO PaloTy.
66 AHanM3 KOHTPOJBHON paboTHI. KoppekTupytot cBou 3HaHUS
[TonBeneHue UTOrOB roja.
67-68 PesepBHOE Bpemst




Kpurepun oueHuBaHMsI JOCTHKEHU 00yUAOIMXCS

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

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

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

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

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

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

Tunsl 3a1aHN, KOTOPbIEe HUCHOJb3YHTCH IJIS OLEHKH T0CTUKEHHU I :
o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM,;
10 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUIN: 0a30BBIN U MOBHIIIICHHBIN YPOBEHD;
10 UCIIOJIb3YEMbIM CPEICTBAM: 3a/IaHuUs Ui MMCbMEHHOW UM YCTHOM Oece/bl, MPaKTHUeCKUe 3aJaHusl, 1TabopaTopHbIe paboThI;
1o opme MpoBeNCHUS: U MHIANBUIYATBHON WIIA TPYIIIIOBOI paOOTHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTepHU3YIOT AUHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOTOBBIE paOOTHI (XapaKTEPU3YIOT YPOBEHb IPUCBOCHUS CITIOCOOOB JEHCTBHIN)

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

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

NpeaMeTHbIe Pe3yJbTAaThl - PE3YJIbTATHI, [IOJYyYCHHBIE B IIPOLECCE OLICHUBAHUS YUNUTEISIMU IIKOJIBl HA IIPEAMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE Pe3YJbTAaThI - PE3YJIbTATHI, IOJIY4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJISI, NTOTOBOM aTTECTALIMU yUYaIIUXCS

( KOHTpOJILHBIE PAOOTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUArHOCTHUECKHUE);

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

pe3yNbTaThl, MOJYYEHHBIE B X0/I¢ He3aBHCHMMON BHelIHeH OLeHKH - pe3yibTaThl nojdydeHHble B xoae [1A;

HepopMaTH30BaHHAS OLleHKA - TIOPT(OIHO.



Jlyig onyricaHust JOCTUKEHUHM 00y4aroIuXcs 11e1eco000pa3HO YCTaHOBUTH CIEAYIOIIUE MATh YPOBHEH:

YpoBeHb JlocTHokeHNE VIAHUPYEMBIX Pe3yJbTATOB Onenka (oTMeTKa)
basoBbliit JIEMOHCTPHPYET OCBOCHHE YYEOHBIX JCUCTBUN C ONMOPHOW CHCTEMOU 3HAHWUN B paMKax | «yIOBIETBOPUTEIHHOY (v
YPOBEHb auanazoHa (Kpyra) BblIeJNEHHBIX 3azad. OBinajgeHue 0a30BbIM YPOBHEM SIBJISETCS | OTMETKa «3», OTMETKA
AOCTHKeHUH JOCTaTOYHBIM JIJIsl MPOJOIDKEHUSI 00yUYEeHHUs Ha CIEAYIOUIeH CTYIIeHH 00pa3oBaHUs, HO HE | «3aYTEHOY).

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

n30MpaTeNbHOCTH) WHTEpecoB. Takue oOywarommecss MOTYT OBITh BOBJICYEHBI B

IIPOEKTHYIO AEATEIbHOCTD 110 NMPEIMETY U COPUEHTHPOBAHBI HA IPOAOIKEHHE 00yUeHHUS

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

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

OBITH BOBJICYCHBI B INPOEKTHYIO IEATEIBHOCTh MO MPEIMETY W COPHEHTHUPOBAHBI Ha

IPOAOIDKEeHHE 00yUYeHHs B CTAPIIUX KJIACCaxX MO JAHHOMY MPOQUIIIO.
IMoHusKeHHBII | OTCYTCTBHE CHCTEMAaTHUECKOI 0a30BOI MOArOTOBKH, OOYYaroIIMMCS HE OCBOCHO AK€ U | «HEYJIOBIETBOPUTEIHHOY
YPOBEHb MOJIOBUHBI ~ IUIAHUPYEMBIX  PE3y/lbTaTOB, KOTOpPbIE  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKaA «2»)

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

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXKET BBINOJHATH OTJENbHbIE 3aJaHUs

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

coctaBisitonas okoso 10%) TpeOyer cnenuaabHOM JMArHOCTUKU 3aTPyIHEHHH B

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

JOCTHXKEHHUU 0a30BOT0 YPOBHS
Hu3zkwuii HaJIM4ue TOJBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUW MO TNpPEAMETy, JalbHeWIlee | OIeHKa «IUI0X0» (OTMeTKa «1»)
YPOBEHb o0y4yeHHe MPAaKTHUYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHas MOMOIb HE TOJIBKO IO

y4eOHOMY TMpeaMeTy, HO ¥ Mo (HOPMUPOBAHUIO MOTHBAIIMKA K OOYYCHHUIO, PA3BUTHIO
MHTEpeca K M3y4yaeMoil MpeAMETHON 001acTH, MOHMMAHHUIO 3HAYMMOCTH TIpeIMeTa st
KU3HH | JIP.




XapakTepucTuka uudppoBoii oeHKH (0OTMETKH)

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

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

«3» («yIOBJIETBOPHUTEIBbHO») — JOCTAaTOYHBI MHHHMMAIbHBIM ypPOBEHb BBINIOJHEHUS TPEOOBaHMM, NMPEIBSIBISIEMBIX K KOHKPETHOW padore,
OTJIeNIbHbIC HAPYILICHUS JIOTHKHU M3JI0KEHHUS MaTepralia; HeMoJIHOTa PacKpbITUs Bonpoca. Hanuune omuboKk U HEA0YETOB MO OTAEIbHBIM IIPEIMETaM B
KOJMYECTBEHHOM BBIPAKEHUHU OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYILEW U UTOrOBOH (pyOexKHON) aTTecTalui 00yJaroxcs.

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

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

ITo BceM rmaBam Kypca M X paslienamM IpejiaraeTcsl TEKYIIMi 1 TEeMaTHYECKU KOHTPOJIb 3HAHUW U YMEHUH B opMe XUMHUECKUX TUKTAHTOB U
TE€CTOB, CAMOCTOSITEIILHBIX U KOHTPOJBHBIX paboT. 3amanus 000MX BapUaHTOB PaOOT CXOMHBI IO COACPKAHUIO U XAPAKTEPY BBHIMOTHAEMBIX YIEOHBIX
JNEUCTBUN.

Jlnst opranmzanuu 3GPeKTUBHON pabOThI BCEro Kiacca ¢ Y4ETOM WHIUBUIYAIBHBIX CIIOCOOHOCTEH Ka)XJO0T0 ydamierocs B psje padboT, BXOIAIINX
B ITOCOOMeE, MPeICTaBICHBI 3aJaHUs Pa3INYHBIX YPOBHEH CIOKHOCTH.

HezameHuMbIM MOMOITHUKOM Ti€larora B KOHTPOJIC 3HAHUH SBJSIOTCS 3adaHus B ¢opme Tecta. VX MOXKHO MCIOJIb30BaTh Ha Pa3HBIX dTamax
y4eOHOro Tmpolecca:

* MPU U3yYEHUU HOBOTO MaTepHalia;

* Ha 3Talle 3aKpeIuIeHUs] U3y4eHHOI0 MaTepuaa;

+ Ha ypokax 000O0IIaroIIero moBTOPEHUS;

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

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

JI1st KaxKaoil TeMBbI U €€ pa3JIesIoB PEII0KEHbl TECTOBbIE 3aJaHusl PA3HOT'0 YPOBHS CIIOXKHOCTH B ABYX BapUaHTAX, pacCUUTaHHbIE HA 15—35 Mun
WJIM Ha MeJbIN ypoK. J{Jis BRICTABIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOIIEHTHYIO MIKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — oneHKa «4»;

86—100% — ormeHKa «5».



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

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

Ecin He yka3aHO MHOE, KKl OTBET YacTel OIICHHBACTCS:

» yactu A — 2 Oaramu;

» yactu B — 4 Gamnamu;

» yactu C - 6 Gajmiamu.

Opnako He Bce ydaluecs MPUCTYMaroT K 3anaHusM 4acTd C U Tem OoJjee BBIMONHSIOT MX MOJHOCTbIO. YTOOBI MOBBICUTH MOJOKUTEIBHYIO
MOTHBAIIMIO K BBITIOJHEHHIO 3aaHuil yacTh C, y9uTellb MOXKET OOBSBUTH O BBICTABIICHUH TI0 Pe3y/IbTaTaM TECTa JBYX OICHOK: MEPBOM — 3a 4acThu A
u B, a Bropoii — 3a yacte C — ¢ UCIOJIb30BaHUEM IIPOLICHTHOM IIKAJIbI OIICHKH 3HAHUH.

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

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

[Ipn moaroTroBke K KOHTPOJBHBIM paboTaM HEOOXOAUMO OOpaTUTh BHUMAaHHUE Ha 3aJaHMsl YPOKOB 0000IIaoliero nopropeHus. B atom ciydae
ydaliecsi B COOTBETCTBUU CO CBOMMH CIIOCOOHOCTSIMH OTPENENSIOT AJisl ceOs 3a/1aHusl, KOTOPbIE MOTYT BBIMIOTHHTD.

PacuerHble 3a/1auy pa3IMYHBIX TUIIOB U YPOBHEH CIIOKHOCTH TMPECTABIICHBI B ITOCOOMHU OJIOKaMHM, a TAKKe BKIIFOUEHBI B Pa3HBIC BUIBI KOHTPOIIS
3HaHWUNA. YUUTENb MOXKET IO JKEJIaHUIO BKIIOYATh UX KaK JOTOJHUTENbHOE 33aJJaHue B JTF000N BUA KOHTPOJS WJIM MpeAjarath y4aluMcs OTJeNbHbIE
CaMOCTOSITENIbHBIE PAaOOTHI MO PEMICHHIO TTOA00HBIX 3a/1a4.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3anmanus 17151 000MX BapUAaHTOB KPaTKO 3alHMCHIBAIOTCS HA JIMIIEBON CTOPOHE JOCKH WM Ha KOJAOTpaHCIapaHTe; OTBETHI HA BOMPOCHI KENATEIHHO
HamucaTh Ha OOPATHOM CTOPOHE TOCKH HMJIM TaK)Ke Ha KOJOTpPAaHCHapaHTe. YUYUTEh 3aUUTHIBACT COJICPKAHNE BOTIPOCA, YUAITUECs 3aTHChIBAIOT OTBET
B TETPAJIIX.
[To oxOHYaHWW TUKTAHTA IPOBOIUTCS CAaMOIIPOBEPKA:

+ OmIMOOK HET — OIEHKA «5»;

« nonyueHsl 1—2 omubku — «4»;

* JIOMYIIEHBI 3 OHOKH — «3».

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

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosiTenpHas padoTa npezamnoaaraeT Ju0o mapHyro, 00 TpynmnoBy GopMy padOTH U JaeT BO3MOXKHOCThH JIYYIIIE OTpadOTaTh U3ydaeMble
BOTIPOCHI [TO/I KOHTPOJIEM YUYHUTENSl U B XOJI€ CAMOCTOSITEIbHON AesTensHOCTH (U1t oOydaromeit paboThl) MO0 TydIlie MOATOTOBUTHCS K KOHTPOJIBHON
paboTe, KOTOPYIO MPEICTOUT BBITIONHATH HA CIACAYIONMIEM YpoKe (1711 00001aromieil paboThl). 3a1aHusl BHIMTOIHSAIOTCS B TIape (TPyIIe), 4ToO MO3BOISIET



SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afaHusi (MO 3HAKOM *) yyamiuecs BBINOJHSAIOT CAMOCTOSTENbHO. [l KOHTposid ydamumcs
MIPEIOCTABIISIETCS. BO3MOYKHOCTh CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT JaHbI YIUTEIEM 0 OKOHUYAHUU PAOOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBUJIHOCTb OIIPE/IEIICHNUS 1IeJIH OIIbITa,;

- CaMOCTOATENBHOCTD N0J100pa 000PYAOBaHUS U O0BEKTOB;

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

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

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LElIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATEIFHOCTHIO MPOBEICHBI TIOAO0p 000PYI0BaHUS H OOBEKTOB, a TaKXKe paboTa
T10 3aKJIaJIKE OIbITA;

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

Otmerka "4" - IIPABUJIBHO ONPEAEIEHA LENb OIbITA;

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

MIpH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

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

Otmerka "3" - IPaBUJIBHO OIPEEIIEHA LEIb OIbITA;
- moabop 06opynoBaHUs U OOBEKTOB, a TAKXKE PaOOTHI MO 3aKIAJKE OMbITAa TPOBEAEHBI C TOMOIIBIO YUUTEJIS;
- IOIYCKAIOTCA HCTOYHOCTH U OIITNOKH ITPpH 3aKJIaZIKE OIbITA, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

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

Ouenka ymenuii IIpoBoasaT Hada01eHus

Y4uuTtens 10IKEH YIUTHIBATh!

- IPaBUWJILHOCTH MPOBEACHUS HAOII0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHbIE MPU3HAKK y HabI0gaeMoro oobekTa (Iporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0()OpMJICHIH Pe3yIbTATOB HAOII0ACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHS 10 3aJIaHHIO;

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

OtMmeTtka "4" - MPAaBWJIBHO T10 33J]aHUI0 YUYUTEIIS TPOBEJACHO HAOIIOICHNUE;
- IIPY BBIJICJICHUH CYILIECTBEHHBIX MPU3HAKOB Y Ha0It0JaeMOro 00beKkTa (IIpolecca) Ha3BaHbl BTOPOCTETICHHBIC;
- IOIyCKaeTCsl HEOPEXKHOCTh B 0(hOpMIICHHH HAOJII0ICHUI U BBIBOJIOB.




OtMmertka "3" - IOMYCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOJIOACHHM 110 33 IaHUI0 YUUTEIS;
- IIpY BBIJEJIIEHUHN CYLIECTBEHHBIX MIPU3HAKOB Y Ha0II0AaeMOro 00BbEKTa (MPOIECcca) BBIAEISAIOTCS JIMILL HEKOTOPBIE;
- nomyckarotcst ook (1-2) B opopMiieHnn HaOMIOCHUHN U BBIBOJIOB.

Otmetka "2" - IomycKaroTes omuoku (3-4) B mpoBeieHUN HAOIIOACHUIA 110 3a/IaHUI0 YUUTEJIS;

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

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

(I)Ole)I npeacraBjacHUus 06p33OBaTeJ'II)HLIX Pe3yabTaToB:
e Tabenn yCIeBa€MOCTH I10 TpeAMETaM (C YKa3aHHueM Tpe6OBaHI/II71, NpCAbABIIACMBIX K BbICTABJICHUIO OTMeTOK);

® TCKCTbl UTOI'OBBIX AMAHOCTHYCCKHX KOHTPOJBbHBIX pa60T, JUKTAHTOB W T.A. U aHAJIN3 HMX BBIIIOJHCHUA 06y‘laIOH_II/IMC${ (I/IH(bOpMaI_[I/IH 00
QJICMCHTAX U YPOBHIX IIPOBEPACMOTO 3HAHU — 3HAHUWS, IOHUMAaHUs, IPUMCHCHU, CI/ICTCMaTI/I3aHI/II/I);

® YCTHAas OIIEHKA YCIICITHOCTH PEe3YJIbTaTOB, (POPMYJIMPOBKA MPUYMH HEYAAad M PEKOMEHIAIMHA 10 YCTPAHECHUIO TPOOEIOB B O0YYEHHOCTH I10
peIMeTam;

e nopThoano;

® PE3yNbTaThl TICHXOJIOTO-TIEITAaTOTHUECKUX HWCCIICIOBAHUKA, WUTFOCTPUPYIONUX JUHAMUKY Pa3BUTHSA OTACIBHBIX HHTEUICKTYAIbHBIX H
JTUYHOCTHBIX KauecTB oOyyvaromierocs, YV /1.

KpurepusimMu oueHUBaHUA SIBIISIOTCS:
® COOTBETCTBUE JOCTUTHYTHIX HPEIMETHBIX, METAlpEeJIMETHBIX W JIMYHOCTHBIX pE3yJbTAaTOB OOydYaroIuxcs TpeOOBaHUSAM K pe3yibTaTaM
OCBOEHHUS 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO o01iero oopasosanus ®PI'OC;
e JMHAMHUKa pe3yJbTaTOB IIPeIMETHON 00yueHHOCTH, (popmupoBanus YV /.
OneHka JOCTHKEHHS METaIPEAMETHBIX PE3yJIbTaTOB MOXKET. IIpoBoasTcs B Xoze pasnuuHbIx npoueayp. OCHOBHOM IpoLeaypoil HTOrOBOM OLIEHKH
JTOCTUKEHUS METAIIPEAMETHBIX PE3yIbTaTOB SBISETCS 3auuma umoz208020 UHOUSUOYATbHO20 NPOEeKMa



