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IosicHuTeNLHAA 3aNIUCKA

PabGouast mporpamMma mo XMMHHM COCTaBJ€Ha Ha OCHOBE (penepaibHOro
KOMITOHEHTA rOCYJJapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOTO OOIIETo
oOpa3oBaHUs M Ha OCHOBE IPOrpaMMbl aBTOPCKOTO Kypca Xumuu i 8-11
kinaccoB O.C. I'abpuensna (B ocHoBe YMK nexar mpHHIMIIBI pa3BUBAIOIIETO U
BOCTIMTHIBAIOIIETO O0yUYEHUSI.

Pabouas nporpamMma npeaHazHadeHa AJis U3y4eHUs] XUMUH B 8 1 9kiaccax
00111e00pa30BaTEIbHOM IIKOJIBI.

JlaHHasi mporpaMMa COCTaBJIeHa K y4eOHO-METOJINYECKOMY KOMIUIEKCY IO
XUMUU U OYJET peaqnu30BbIBAThCA 10 yYEOHUKAM
O.C. Tl'abpuensna, U.I'. OctpoymoBa, C.A. CnankoBa «Xumusi. 8 Kiacc» H
«Xumus. 9 kinace» nznarenscTBa «IIpocBenienne»:

INa6puensn O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus. 8 kiacc: yueOHUK
1151 00111e00pa3zoBaTeNbHbIX opranu3anuii. — M.: IIpocsemenue, 2019.- 175 ¢.;

INa6puensa O.C., OctpoymoB WN.I"., CnankoB C.A. Xumus. 9 kiacc: yaeOHUK
JuTst o61eo0pa3oBaTenbHbIX opranuzanuii. — M.: Ilpocsemenue, 2019.- 223 c.;

Y4eOHUKN COOTBETCTBYIOT (peAepalbHOMy KOMIIOHEHTY TOCYAapCTBEHHOTO
00pazoBaTEILHOIO CTaHAapTa OCHOBHOT'O O0IIEro 00pa3oBaHuUs MO XUMHUU, BXOJST
B (enepanbHbIi TEpedYeHb YYEOHUKOB, PEKOMEHIOBAaHHBIX MMHUCTEPCTBOM
oOpazoBanuss u Hayku Poccuiickoit ®exepanu K HUCIOJIB30BAaHUIO B
o0Opa3oBaTeasHOM MpoIecce B 00111e00pa30BaTEeIbHBIX YUPEKICHUSIX.

VYyeOHuku umeroT rpud «PekoMeH10BaHo MUHHUCTEPCTBOM 00pa30BaHUsl U HAYKU
Poccuiickon @enepauum.

B cootBerctBUM ¢ (QenepanbHbIM 0a3MCHBIM YYEOHBIM IUIAHOM  JUISI
OCHOBHOI'O 001Iero 00pa3oBaHus MporpaMma paccyrTaHa Ha MpenojaBaHue Kypca
XAMUH B 8 Kj1acce B 00beMe 2 yaca B HeJenno, 68 yacoB B roj, B 9 kiacce — 2 yaca
B He/Ies0, 68 4acoB B roj
HopmatuBHBIE TOKYMEHTHI, 00ECIIEUMBAIOIINE PEaTU3aIiIo MPOrPAMMBI

1.3axon «O0 oOpazoBanun» B Poccuiickoit deneparuu: denepanbHblii OT
29 nexabps12012 r. Ne 273-D3.

2.00 YTBEPKICHUU CanlluH 2.4.2.2821-10 «CaHuTapHO-
AMUIEMUOJIOTUYECKHE TPeOOBaHMS K YCIOBHSIM U OpraHu3aluu OOydYeHHS B
o011eo0pazoBaTeNbHbIX YUPEKACHUSIX): MOCTaHOBJICHUE ['maBHOTO
roCcyJIlapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoit deneparnuu ot 29 nexadps
2010r. Ne 189, r. Mockaa; 3apeructpupoBano B Muntocte PO 3 mapta 2011 .

3. ®enepanbHblii 0a3ucHBIA Y4eOHBIH IIaH ISl 001e00pa3oBaTEebHBIX
yupexennit PO (ITpukaz MO PO OT 09.03.2004 Ne 1312)

4. ®denepanbHBIA KOMIOHEHT TOCYIapCTBEHHOTO CTaHIapTa OOIIero



obopazoBanus (IIpukaz MO P® OT 05.03.2004 Ne 1089). Crammapt
OCHOBHOTI'0 00111eT0 00pa30BaHuUs IO XUMUHU.

5.00 ytBepxkaeHun (enepanbHbIX NepeyHel yueOHUKOB, PEKOMEHI0BaHHBIX
(IomyIlIEeHHBIX) K MCIOJB30BaHUIO B  00Opa3oBaTeIbHOM  MpoOIlecCe B
00pa30BaTENbHBIX YUPEKACHUAX, PEATU3YIONINX 00pa30BaTeIbHBIC MPOTPAMMBI
o0mrero oOpa3oBaHUs W UMEIOIIUX TOCYIapCTBEHHYIO akkpenuTanuio, Ha 2013/14
yueOHBId ToJ: TmpukKa3 MuHucTepcTBa oOpa3oBaHuss M Hayku Poccuiickoit
®denepanuu ot 19 nexadps 2012 r. Ne 1067, r. Mockaa.

6.IIpumepHast ocHoBHas oOpa3zoBareibHas IporpaMma 00pa3oBaTeIbHOTO
YUpEXKACHUS: TUChMOIenapTaMeHTa oouiero oopazoanusi MUHHCTEPCTBA
oOpazoBanus Hayku Poccuiickoit deneparuu ot 01 Hos6pst 2011 r. Ne 03-776.

7.DenepalbHbIN TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT OCHOBHOTO
oOmieroo0pa3oBanus: npuka3z MunoopHayku Poccuu ot 17 nexa6ps 2010 r. No
1897.

Hean u 321241 U3y4YeHUS XUMUM

1.bopmupoBanue y o0ydaromuxcs YMEHHS BUACTh M MOHUMATh IIEHHOCTH
oOpa3oBaHUsl, 3HAYMUMOCTh XHMHYECKOTO 3HAHHUS JUIsl KaXKJIOTO 4YelOBeKa
HE3aBUCUMO OT €ro Mpo(eCcCHOHAILHOMN JIeATeTbHOCTH; YMEHHUS pa3indath (aKkThl
U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBOJBI, BUAETh MX CBS3b C KPUTEPUSIMU
OLICHOK M CBA3b KPUTEPUEB C ONPEACICHHOW CHUCTEMOW LIEHHOCTEH,
dbopmypoBaTh 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2.(hopMupoBaHKe y 00YJAFOIINXCS IIETOCTHOTO MPEACTABICHUS O MUPE U
POJIM XMMHH B CO3/TaHUH COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTUHBI MUPA;
yMEHUS O0BIACHITH OOBEKTHI UIIPOIIECCHI OKPYKAIOIICH IeHCTBUTEIEHOCTH —
IIPUPOJHOM, COUUATBHOM, KYJIbTYPHOU, TEXHUUECKON CPEIbl, UCTIOIB3Ysl ISl TOTO
XUMHUYECKUE 3HAHUS;

3.mpuobpereHrne OOYJArOITUMHUCA OIBITA PA3HOOOPA3HOW NEATEeITHLHOCTH,
MO3HAHUS U CAMOIIO3HAHUSI; KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH),
MMECIONIUX YHUBEpPCAJIbHOE 3HAYCHUE Il Pa3IMYHBIX BHJOB JCSATEIbHOCTH:
peleHusi TMpoOJieM, TPUHATHUS pEUIeHWM, TOMCKa, aHalu3a U 00padOTKH
uHdopmaIuu, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB MU3MEPEHUH,
COTpPYIHHYECTBA, O€30macHOro oOpallleHusi C BEUIECTBAMH B IOBCEIHEBHOM
KU3HU.



3aHATHST MO XMMHM NPOBOAATCA B KaOWHeTe LEHTpa 00pa3oBaHUA
€CTECTBCHHOHAYYHOU U TEXHOJOTHYeCKON HanpaBJjieHHOCcTel «Touka pocra»c
HCIOJIb30BAHHEM COOTBETCTBYIOIIET0 000PY10BAHMS

Oco0eHHOCTH COJep)KaHusl Kypca «XUMUs SBISIOTCS TJIaBHOW TMPUYUHOU
TOro, 4ro B 0Oa3uCHOM y4eOHOM (00pa30oBaTEbHOM) IIJIaHE JTOT IMpeaMeT
MOSIBJIIETCA TOCJETHUM B PSITy €CTECTBEHHOHAYUHBIX TUCIUILINH, MOCKOJIBKY AJIs
€ro OCBOGHUS MIKOJBbHUKU JOJKHBI 00Ja/1aTh HE TOJIBKO OMPEACICHHBIM 3aIacoM
IpeIBapUTEIbHBIX E€CTECTBEHHOHAYYHBIX 3HAHUN, HO M JOCTAaTOYHO XOPOIIO
pPa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

B mporpamme mpemycMOTpEeHO pe3epBHOE BpeMs, TaK Kak peajbHas
IPOAOKUTEIBHOCTh YUeOHOTO rojJla BCErjla OKa3bIBACTCsl MEHbILE HOPMATUBHOM.
B cBs3M ¢ nmepexo oM OCHOBHOM WIKOJBI HA Takylo (OpMy UTOTOBOI aTTeCTallH,
kak ['MA, B Kypce pelyCMOTPEHO BPEMS HAIIOATOTOBKY K HEM.

ABtopckas yueOHas nporpamma O.C.I'abpuensin «lIporpamma 0oCHOBHOTO
obmrero oopaszoBanms. Xumusi. 8-9 kmaccey. (OPI'OC);

[Inanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOT 0 NpeaMeTa.

JInyHOCTHBIE:

Oco3HaBaTh €IUHCTBO U IIEIOCTHOCTh OKPYKAIOIIEr0 MUPa, BO3MOXKHOCTH
€rorno3HaBaeMOCTH U OOBSICHUIMOCTH Ha OCHOBE JOCTHXKEHHUI HAayKH.

[locTeneHHO BBICTpaWBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33pPEHUE!
OCO3HAaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPAa30BaHMIO, B TOM YHCIE U B
pamMKax CaMOCTOSTEIbHON JAESITETbHOCTH BHE IIKOJbI, OLICHUBATh YXU3HEHHBIC
CUTyallud C TOYKH 3pE€HUs O€30MacHOr0 00pasa >KM3HM U COXPAaHEHUs 370pOBbS;
OLIEHUBATh HKOJIOTUYECKUN PUCK B3aUMOOTHOLICHUH YeI0BeKa U IPUPOIbI.

- ®opMUPOBATH IKOJIOTUYECKOE MBIIIICHUE: YMEHHE OIEHUBATh CBOIO
JESATENIbHOCTh W TIOCTYNKH JIPYTUX JIOA€H C TOYKH 3pEHUs COXPaHEHUs
OKpY’KaroIen Cpeibl - TapaHTaKU3HU U OJIaromoIydus JIoiel Ha 3eMIie.

- YUuThCs UCNOIB30BaTh CBOM B3IJISJbI HA MUP JUISL OOBSICHEHUS PA3IUYHBIX
CUTYaIUi, pelieHns] BO3HUKAIOIIUX MPOOJIeM U U3BICUCHHSI )KUZHEHHBIX YPOKOB.

- Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTH U U3Yy4aTh B YI€OHHUKAX IO Pa3HBIM
npeqMeraM Matepuan (M3 MakCMMyMa), WMEIOIIUNA OTHOIICHHE K CBOUM
UHTEpecaMm.

- Hcnonb3oBaTh CBOM HHTEpeChl s BbIOOpa MHAMBHIYaTbHOM
oOpa3oBaTeNbHON  TPAeKTOpHWM, TMOTEHIMAIbHOW Oynymeld mnpodeccun u
COOTBETCTBYIOIIETO MTPOPUILHOT000pa30BaHUS.

- [IpnoGpeTath OMBIT yyacTHs B AeTaX, IPUHOCSIINX MOIb3Y JFOISIM.

- Y4HuTBbCS CaMOCTOSITENIPHO BBHIOMpATh CTWJIH TOBEACHHS, TPHUBBIYKH,
oOecnieunBaroIye 6e30MmacHblii 00pa3 JKU3HU U COXpAaHEHHE 3/I0POBbS — CBOETO, a
TakKe OJU3KHUX JIOACH MOKPYKAIOIINX.



- Y4YuThCsS CaMOCTOATENBHO MPOTUBOCTOATH CUTYAIUsIM, MPOBOLUPYIOIIUM
Ha MOCTYIKU, KOTOPBIE YTPOXKAIOT O€30IaCHOCTH U 3I0POBBIO.

- BpiOupaTh MNOCTYNKH, HalleJIEHHbIE Ha COXpaHEHHE U OepexHoe
OTHOIIIEHUE K MPUPOE, 0COOCHHO KUBOM, M30€erasi MPOTUBOMOJIOKHBIX MOCTYIKOB,
MOCTETNEHHO y4ach U OCBAMBAsi CTPATETUIO PAIMOHAIBHOTO MPUPOIOTOIB30BAHMS.

- Yuuthcs yOeXHaTh APYrHX JIIOJAEH B HEOOXOAMMOCTH OBJIAJICHUS
CTpaTeruel paluoHaIbHOTO MPUPOIOIOIb30BAHUS.

- Hcnonp30BaTh 3KOJOTMYECKOE MBIIIIEHUWE I BbBIOOpa CTpaTeruu
COOCTBEHHOI'OTIOBEJCHUS B KAUE€CTBE OJHON W3 LIEHHOCTHBIX YCTAHOBOK.
MeranpeameTHbie:

MeranpeaMeTHbIe pe3yabTaThl BKIIIOYAIOT OCBOCHHBIE OOYYarOIIMMHUCS
MEXMPEIMETHBIE TIOHATUS U YHUBEpCAJIbHbIE YUEOHbIE NEUCTBUS (PETYJIATUBHBIE,
NO03HaBaTEJIbHbIE, KOMMYHUKATUBHBIE),

CIIOCOOHOCTh HX HCIOJIb30BaHHS B y4eOHOM, TO3HaBaTEJbHOH U
COLIMAJIbHON MPaKTUKE, CaMOCTOATEIbHOCTh IUJIAHUPOBAHUS M OCYUIECTBIICHUS
y4eOHOH JESITENbHOCTH U OPTaHU3ALMKH YYEOHOr0 COTPYJHUYECTBA C MEAArOraMu
Y CBEPCTHUKAMH, TOCTPOECHUE UHIANBUYAIbHON 00pa30BaTEIbHON TPAaeKTOPHUHU.

MesxnpeaMeTHbIE TTOHSATHUS

VYcnoBueM  (opMHUpOBaHMS ~ MEXKIIPEIMETHBIX MOHATHUN, TaKuX Kak
«cucreMay, «(pakT», «3aKOHOMEPHOCTb», «()EHOMEH», «aHAJIMU3», «CHUHTE3»
«pyHKLIHSD», «MaTEepUa», «IPOIECC», SBISIETCS OBIAJACHUE OOYyYarOIIUMUCA
OCHOBAaMHU UWTATEJIbCKOW KOMIIETEHIIMHM, NPHOOpETEHUE HAaBBIKOB pabOThl C
uH(popmalmen, yyacTue B IpOEKTHOU JeATEIbHOCTH.

B ocHoBHOI mIKOJEe Ha Bcex mpeameTax OyneT mpojosbkeHa pabora mo
(OpMHUPOBAHUIO U PA3BUTUIO OCHOB YATATEIHCKOM KOMITETEHLIUH.

OOyuaromuecs OBIAJCIOT YTEHUEM KaK CPEJCTBOM OCYIIECTBIIEHUS CBOMX
JAIbHEUIINX IJIaHOB:

OpOAODKEHUsT ~ 00pa3oBaHUST M caMoOOpa3oBaHUs,  OCO3HAHHOTO
IUTAHUPOBAHMSI CBOETO AKTYaJIbHOT'O M TEpPCIEKTHBHOIO Kpyra 4YTEHHUs, B TOM
YHClie J0CYTOBOTO, MOATOTOBKM K TPYAOBOW M COIMANbHOW JESATEIBHOCTH. Y
BBIITYCKHUKOB OyAeT copMupoBaHa MOTPEOHOCTh B CHCTEMAaTHUYECKOM UYTEHUU
KaK B CPEJICTBE MO3HAHUSI MUpa U ce0sl B 3TOM MHUpPE, TAPMOHU3ALUNA OTHOILIEHUN
YeJioBeKa M 00IIecTBa, CO3/aHus 00pa3a «IoTpeOHOro OYayIIero.

[Ipu wu3ydyeHNM y4eOHBIX NTPEIMETOB OOYYaIOIIUECS YCOBEPIICHCTBYIOT
pUOOpPETEHHBIC HA MIEPBOM YPOBHE HABBIKK pabOTHI ¢ WH(MOpMAIUEH 1 OTOTHST
ux. OHH cMOryT paboTaTh C TEKCTaMH, MPeoOpa3oBbIBaTh M MHTEPIPETUPOBATH
coJieprKalllyocsi B HUX UH(OpMAIKIO, B TOM YHUCIIE:

CUCTEMATU3UPOBATh,  COMOCTABISITh, AHAIMU3UPOBATH, 0000UIATH U
MHTEPHPETUPOBATH UH(POPMAIINIO, COJIEPHKAILYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX



00BEKTaX;

BBIICNIATH TJIABHYIO U U30BITOYHYIO MH(GOPMAIIUIO, BBIMOJIHATH CMBICIOBOE
CBEpTHIBAaHUE BBIJICJICHHBIX (AKTOB, MBICIEH; MPENCTaBIATh HHGOPMALMIO B
ckaToi cioBecHoW ¢Gopme (B BHAE IUJlaHA WM TE3MCOB) M B HArJSIHO-
cuMBoJimdYeckoi opme (B BuIe TabmuI, rpa@uueckux CXeM U Auarpamm, KapT
MOHSTUNA — KOHIENTYAIbHBIX TUArpPaMM, OITOPHBIX KOHCTIIEKTOB);

3aIOJIHATD W/WJIH JOTIOMHSTH TaOJIUIIbI, CXEeMBI, IUarpaMMBbl, TEKCTHI.

B xoxe m3yuenus, Bcex y4eOHBIX MPEAMETOB OOydYarouiuecs: MpHoOpeTyT
OTIBIT MPOEKTHOM NEeSATEeIbHOCTH, CIOCOOCTBYIOIEH BOCITUTAHUIO
CaMOCTOSATENbHOCTH, UHUIIUATUBHOCTH,

OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBalMM U 3(PYEKTUBHOCTH ydeOHOU
NesATeNbHOCTH. B mpolecce peann3alii MCXOJHOTO 3aMbiciia HAa MPAKTHYECKOM
YPOBHE OBJIQJICIOT YMEHUEM BBIOMpPATh aJICKBATHBIE 3a/1au€ CPEACTBA, IPUHUMATh
pELIeHMs], B TOM YUCJIE B CUTyalusaX HeonpeaeneHHocTu. OHU nmoJryyar

BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKE HECKOJbKUX BapHUaHTOB
peILIeHUH, K IOUCKY

HECTaHJIAPTHBIX pEIICHUH, aHaJIu3y pe3yJbTaTOB IIOMCKa U BBIOODPY
Haubosee MPUEMIIEMOTO PEIICHHUS.

[lepedyeHb KIIOUEBBIX MEXKIIPEAMETHBIX MOHSATUN OIpEAENIeTCS B XOAE
pa3pabOTKU OCHOBHOM

oOpa3oBaTeNbHOM  MpOrpaMMbl  OCHOBHOTO  00miero  oOpa3oBaHus
o0pa3oBaTeabHON OpraHu3aluy B

3aBHCHUMOCTH OT MAaTe€pUaJIbHO-TEXHUYECKOTO OCHAILEHUS, HCIIOJIb3yEeMbIX
METO/IOB PabOTHI U

00pa30BaTebHBIX TEXHOJIOTUH.

B cootBerctBrmn ¢ ®I'OC OOO BBIAEASAIOTCS TPU TPYIIIBl YHUBEPCAIBHBIX
y4€OHBIX JIEUCTBHIA:

PETYIATUBHBIE, TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PerynstuBusie YY/I:

CamocTosTenbHO 00HAPYKUBATh U (HOPMYTUPOBATH MPOOJIEMY B KIIACCHOM H
VHIMBHUIYaJIbHON Y4eOHOH 1eaTeIbHOCTH.

BoeiaBurate Bepcuu penieHus npoOiaeMbl, 0CO3HaBaTh KOHEUHbBIN pe3ybTar,
BbIOMpaTh U3 MPEUIOKEHHBIX M HCKATh CaMOCTOSITENIbHO CPEICTBA JIOCTHXKEHUS
LEJH.

CocraBnsaTh (MHIMBUIYAJIbHO WM B TPYyMIE) IUIAaH pPEIICHUs IpoOsIeMbl
(BBITIOJIHEHUS] IPOEKTA).

[TogOupate k Kaxmou mpobdiieMe (3a7ave) aJeKBATHYIO €l TEOPETUIECKYIO
MOJIEJIb.



PabGorass mo mpemsioxKEHHOMY U CaMOCTOSITEIbHO COCTaBJIICHHOMY IUIaHY,
UCITI0JIb30BaTh HApsiy ¢ OCHOBHBIMU M JIOTIOJHUTEIbHBIE CpPEACTBa (CHpaBOYHAs
JUTEPATYpPa, CIOKHBICTIPUOOPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaGorath o camMOCTOSITENILHO COCTABJICHHOMY IUIaHYy, CBEPSISICb C HUM H
IEIbI0  JIEATCTLHOCTH, WCHIPABISSI OIMMMOKH, HWCIOJb3ysS  CaMOCTOSTEIBHO
nooOpaHHble cpeacTBa(B ToM uucie u uTepHer).

CBOOOMHO TIOJIB30BAThCS  BBIPAOOTAHHBIMU ~ KPUTEPHUSAMHU  OLCHKH W
CaMOOLICHKH, MCXO/sI U3 1IeJId U MMEIOLIUXCS KPUTEPUEB, pasziinyasi pe3ysibTaT u
COCOOBI IEMCTBUM.

B xoze npencraBiaeHus NpoeKkTa 1aBaTh OLIEHKY €r0 Pe3yJIbTaTaM.

CamocCTOSITENIbHO OCO3HABaTh MPUUYMHBI CBOErO yclexa WM Heycnexa
HaXOJUTh CMOCOOBI BHIXOJIA M3 CHUTyallud Heycrnexa. YMeTh OIICHUTh CTENEeHb
YCHEUIHOCTH CBOCUMHIUBUAYAJIbHOM 00pa30BaTEIbHON JIEATEIIbHOCTH.

JlaBaTh OIIGHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa
(«KaKoB 51»), ONPEACNATh HAMPABICHUS CBOETO PA3BUTHS (KKAKUM sl XOUy CTaThy,
«4TO MHE JIJISl STOTOHAJIO CHIENATHY).

Ho3nasamenvhvie YY/I:

AHanu3npoBaTh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 0000IIATH MOHSTHS:

JlaBaTh OMNPEJACIICHUE TOHSATHUSIM Ha OCHOBE M3YYEHHOTO Ha Pa3UyHBIX
peIMeTax yueOHOro MaTepuana;

-OCYIIECTBIIATh JIOTUUECKYIO OIEpalli0 YCTAHOBJICHHUS POJ0-BUIOBBIX
OTHOIIICHU;

-000011aTh TMOHATHUSL — OCYIIECTBIISATH JOTHYECKYIO OTIEPAINIO TIepexoa OT
MOHSTHUSL CMEHBIIINM 00BEMOM K TIOHSTHIO C OOIBIINM 00BEMOM.

CTpouTh  JIOTMYECKOE  PACCYXKIECHHE, BKJIOYAIONIEE YCTAHOBJIEHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3EH.

Co3nmaBaTh MOJCIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA,
peoOpa3oBLIBATh MOJICIH C IICJIBIO BBISBIICHHUS OOIIMX 3aKOHOB, ONPEACIISFOIIIX
JTAHHYIO MIPEIMETHYIO 00J1acTh.

[IpeacraBnsaTs nHGOPMAIIHIO B BUAC KOHCTIEKTOB, TAOIHII, CXeM, TPa(UKOB.

[IpeoOpazoBbiBaTh WH(MOPMAIMIO W3 OJHOTO BHUJA B JPYrod W BBHIOUPATH
ynoOuyro st cebs  dopmy QuKcanmMum ¥ TPEACTaBICHUS HWHQPOPMAIIUU.
[IpencraBnsTh HHGOPMAIIMIO BOITUMAIBHOM (hOpME B 3aBUCUMOCTH OT ajpecara.

[ToHumass MO3ULMIO APYroro, paszjinyarh B €ro peyu: MHEHHUE (TOUKY
3peHHsl), T0Ka3aTeIbCTBO (ApryMEHTHI), (DAKThI; TUIIOTE3bI, aKCUOMBI, T€OpUU. J[J1s
ATOTO CAMOCTOSITEILHO HCIOJIb30BaTh pPA3UYHBIE BUJIBI YTEHUS (HM3ydaroliee,
IPOCMOTPOBOE, 03HAKOMUTEIBHOE, TOMCKOBOE), IPUEMBI CITYIIaHUS.



CamoMy co3/1aBaTh HICTOYHUKHA HH(POPMAIIUK Pa3HOTO THIA U JUTS Pa3HBIX
ayJIMTOPHiA, COOJTI01aTh HH(DOPMAITMOHHYIO TUTHUCHY M MpaBHIa HHMOPMAITMOHHOM
0€30MaCHOCTH.

VYMeTh UCIOIb30BaTh KOMITBIOTCPHBIC U KOMMYHHKAIIMOHHBIC TCXHOJIOI'HA
KaK HHCTPYMCHT AJIAA JOCTHIKCHUSA CBOUX ueneﬁ. YMeTh BI)I6I/IpaTB aZICKBAaTHEIC
3aJaYCUHCTPYMCHTAJIbHBIC ITIPOTI'PAMMHO-AIIIIaPaTHBIC CPCACTBA U CCPBUCHI

Kommynuxamuenvie YY/[:
OtcTauBasi CBOIO TOYKY 3pEHHsI, IPUBOJIUTH apryMEHTHI, MOATBEPKIAs UX
dhaxTaMu.

B nuckyccuu ymMeTh BBIIBUHYTH KOHTPAPTYMEHTHI, IepedpazupoBaTh CBOIO
MBICJIb(BJIaICHHE MEXaHU3MOM SKBUBAJIICHTHBIX 3aMEH).

YYuTbCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATh OIIMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
ero.

[loHumas MO3MLKIO JIPYroro, pas3jinyaTh B €ro peuyd: MHEHHE (TOUKY
3pEeHus ), 10Ka3aTEIbCTBO (APTYMEHTHI), (PaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUHU.

YMEeTh B3IJIAHYTH Ha CUTYalHUIO0 C WHOW IIO3ULIMU W JOTOBAPUBATHCS C
JIXOIbMU UHBIX ITO3ULIUH.
IIpeamerHble:

BhInyCKHMK HAYYHUTCSH:

XapaKTepU30BaTh OCHOBHBIE METOJIbI MO3HAHMS: HAONIO/IEHUE, U3MEpPEHHeE,
HKCIIEPUMEHT;

MUCBHIBATh CBOMCTBA TBEPABIX, JKUJIKHX, TA3000pa3HbIX BEIIECTB, BB UX
CYILECTBEHHBICTIPU3HAKH;

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUH «aTOM», «MOJIEKYJIa»,
«XUMHAYECKHH  DJIEMEHT», «IPOCTOE  BELIECTBO», «CJIOKHOE  BEIIECTBOY,
«BAJICHTHOCTBY», «XUMHUYECKasl PEaKLHs», UCIIONIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MacChl BEILECTB, MOCTOSHCTBA
COCTaBa, AaTOMHO-MOJIEKYJIIPHON TEOPHUU;

pasznuyaTh XUMHUYECKHUE U (PU3UICCKUE SIBIICHUS;

HA3bIBATh XUMUYECKHUE DJIEMEHTHI;

OTIPE/IEIISATH COCTaB BEUIECTB M0 UX GopMyiam;

ONpeaeNsITh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSIX;

ONPENEIIATh TUIl XUMUYECKUX PEaKIIHil;

Ha3bIBaTh MIPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUN;

BBISIBJISITh [IPU3HAKH, CBHUJIETEIIBCTBYIOIIME O NPOTEKAHUH XHUMHUYECKOU
peaKuuy MPUBBINOJIHEHUN XUMUYECKOTO OMBITA;



COCTaBJISITH (POPMYJIBI OMHAPHBIX COSAMHEHUM;

COCTABJISITh YPABHEHUS XUMUICCKUX PECAKIIHIA;

coOIOIaTh MpaBmIa 0E30MacHO# paOdOThI ITPH MMPOBEICHUH OTIBITOB;

TI0JIb30BATHCS JIA0OPATOPHBIM 000PYIOBAHUEM U MTOCYIOMH;

BBIYHCIISITh OTHOCUTEIHLHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MACChI BEITICCTB,;

BBIUMCIISITh MAaCCOBYIO JIONIO XHMHYECKOTO dJeMeHTa 1o (dopMyIie
COCIMHCHHSI,

BBIUUCIIATh KOJMYECTBO, O0OBEM WJIM Maccy BellecTBa IIO
KOJIMYECTBY, 00BEMY, MACCEPEAreHTOB WIN NPOAYKTOB PEAKIIH;

XapakTepu3oBaTh (U3NYECKHE U XUMHYECKHE CBOWCTBa
IIPOCTBIX BEILECTB: KUCIOPO1a UBOIOPOJA;

I10JIy4aThb, COOMPATh KUCIOPO U BOAOPOL;

pacrno3HaBaTh OIBITHBIM IIyTeM Ta3000pa3Hble BEIIECTBA: KHUCIOPOJ,
BOZOPOL;

pPacKpbIBaTh CMBICII 3aKOHA ABOTaApo;

PAcKpbIBaTh CMBICH MOHATUA «TEIJIOBOM 3(PPEKT peakuum», «MOJSIPHBIN
00BeM»;
XapaKkTepU30BaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA BOJIBI;

PACKpBIBaTh CMBICI IIOHATUS «PACTBOP»;
BBIYHUCJIIATH MAaCCOBYIO JI0JI0 PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJISITE PACTBOPHI C ONMPEAEIEHHON MacCOBOW JIOJIEH PACTBOPEHHOIO
BEILIECTBA;

Ha3bIBATb COCAMHCHUA N3YUYCHHBIX KJIIACCOB HCOPTaHNMUCCKUX BCIICCTB,

XapaKTepru30BaTh (PU3NUECKHUE M XMMHUYCCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBAHUH, COJIEH;

OIPENENATh MPUHAMICKHOCTh BEIIECTB K  ONPEICIEHHOMY  KJAacCy
COCIUHCHUM,

COCTaBJIATH (POPMYJIbI HEOPTAaHUYECKUX COSTUHEHUM N3YYEHHBIX KJIACCOB,;

MPOBOJIUTH  ONBIThI, MOATBEPXKIAAOIINE  XUMHUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOBHEOPTaHUYECKUX BELIECTB;

pAcCIO3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCJIOT U LIEIOYEH
110 U3MEHEHUIO OKPACKU MHINKATOPA;

XapakTEpU30BaTh  B3aWUMOCBSI3b  MEXKAY  KIACCAMU  HEOPTaHUYECKUX
COCIUHCHUM,

packpsiBaTh cMbIcH [lepuonnueckoro 3akona .M. Meneneena;

OOBSACHATh (PUBMUECKHH CMBICII aTOMHOTO (TIOPSAIKOBOTO) HOMEpa
XUMHUYECKOTO DJIEMEHTAa, HOMEPOB TPYIIIIEI U MEepUoaa B MEPUOIUUECKON CHCTEME



JI.1. Menpeneena;

OOBSACHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOEHHUS aTOMOB, CBOWMCTB
AJIEMEHTOB B IIpe/iesiax MAJIbIX IEPUOJIOB U TJIaBHBIX MOATPYIIIT;

XapaKTEepU30BaTh XUMHUYECKHE BJIEMEHTHI (OT BOJOpOAA 0 KallbliMsi) Ha
OCHOBE HX IIOJOKEHUs B Inepuoandeckon cucreme JM. Menaeneesa u
O0COOEHHOCTEH CTPOCHUS UX aTOMOB,;

COCTaBIISITh CXEMBI CTPOCHUS aTOMOB NEpBbIX 20 37IEMEHTOB MEPHUOIUIECKON
cuctemsl JI.11.Mennaeneena;

pPacKpbIBaTh CMBICIT MOHSTHIH: «XUMHYECKast CBS3bY,
«AIEKTPOOTPHUIIATEIHHOCTY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIECTB OT THIA
KPUCTALTNYECKON PEIIETKH;

ONPENEIIATh BUJ XUMUYECKON CBSI3U B HEOPTraHUYECKUX COECIUHEHHUSIX;

M300pakaTh CXEMbl CTPOEHUS MOJIEKYJl BEUIECTB, 0OPAa30BAaHHBIX PA3HBIMU
BHUJIAMU XUMHUYECKHUX CBSI3EH;

PacKpbIBaTh CMBICI MOHSTUNA «HOH», «KATUOH», «AHUOH», «IJIEKTPOJIHUTHIY,
CHERJIEKTPOJIUTHDY,

«QIIEKTPOJIUTUYECKAST JUCCOIUALIUS, «OKUCIUTEINbY, «CTEIEHb OKUCICHUS
«BOCCTAHOBUTEIIbY,

«OKHCIJICHHE», «BOCCTAHOBJICHUEY;

ONPENIEIIATh CTENEHb OKHUCIICHUS aTOMa 3JIEMEHTAa B COEIUHEHUH;

PACKpBIBaTh CMBICII TEOPUU AIIEKTPOIUTHUECKON TUCCOIMAIINY;

COCTABJISITh YPABHEHMS  DJIEKTPOIUTHUYECKOM  JHUCCOLMALMU  KHUCIOT,
IIeJI04YEeH, COIeH;

OOBSACHATH  CYHIHOCTH  TIpollecca  AJIEKTPOJUTHUYECKOMN
JUCCOLMAIIMU U pEeaKIMil HOHHOTOOOMEHa;

COCTAaBJIATH MOJHBIE U COKPAIICHHbIE HOHHBIC YPABHEHUS PEaKlMi OOMEHa;

OTIpeeNATh BO3MOKHOCTh IMTPOTEKAHUS PEaKIIii HOHHOTO 0OMEHa;

MPOBOJIUTH PEAKIUH, MOJITBEPKIAIOIINE KAUYSCTBEHHBIM COCTaB Pa3UUYHBIX
BEILECTB;

ONpeaeNsTh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJIATh ~YPAaBHEHUS  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM;
HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIINH;

KJIaCCU(DHUITMPOBATH XUMUYECKUE PEAKITUH TI0 PA3TUIHBIM MTPU3HAKAM;

XapaKTEepHU30BaTh B3AUMOCBS3b MEK/y COCTAaBOM, CTPOCHHEM M CBOMCTBAMU
HEMETAJIOB;

MIPOBOJIUTH OMBITHI MO TOJYYCHHUIO, COOUPAHUIO U U3YUCHUIO XUMUYECKUX
CBOMCTBra3000pa3HbIX BELIECTB: YIIEKHUCIOr0 ra3a, aMMHUaKa,



pacino3HaBaTh OIILITHBIM ITYTEM F33006p33HBIe BCIICCTBA. er’IGKHCJ’IBIfI ra3d u
aMMUaAK;

XapaKTCPU30BaTh B3aAMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaAMH
MCTAJIIIOB,

Ha3bIBATb OPraHUMYCCKUC BCIICCTBA IO HX (l)OpMYJ'IeZ MCTaH, 3TaH, 3THJICH,
MCTAHOJI, 3TAHOJI, TJIMOCPHUH, YKCYCHad KHCJIOTA, aAMHHOYKCYCHas KHCJIOTA,
CTCaprHOBAsA KHUCJIOTA, OJICHHOBAA KHUCJIOTA, I'NTFOKO34,

OOCHHUBATDL BJIMAHHUC XHUMHUYCCKOI'O 3arpA3HCHUMA OKPY)KaI-OHleﬁ CpCabl Ha
OpraHu3M YCJI0BCKA,

rpaMOTHO 00paIIaThCs ¢ BEIIECTBAMU B MOBCEAHEBHON KU3HU

OIIpCACIIATE BO3MOKHOCTL IIPOTCKAHUA peaKuHﬁ HCKOTOPHBIX Hpe,Z[CTaBI/ITGJIeﬁ
OpPraHMYCCKUX BCHICCTB C KHCJIOPOJIOM, BOJOpPOAOM, MCETAllIaMHU, OCHOBAHHWIMU,
rajorcHaMu.

BLIHyCKHI/IK IOJYYHUT BO3MOKHOCTH HAYYUTHCH:

BBIJIBUTATh U MPOBEPSITH SKCIEPUMEHTATILHO TUIIOTE3bl 0 XUMHUYECKHUX
CBOMCTBaX BEIIECTB HA OCHOBE MX COCTAaBa M CTPOCHHMS, MX CIIOCOOHOCTH BCTYNaTh
B XMMHYECKHE PEAKIIUH, O XapaKTEPEU MPOAYKTAX PA3JINYHBIX XUMHUUYECKUX
peakuuii

XapakTepU30BaTh BENIECTBA II0 COCTaBy, CTPOCHUIO UM CBOMCTBAM,
YCTaHABJIMBATh  NPUYMHHO-  CJICICTBEHHBIE  CBSI3M  MEXAY  JaHHBIMHU
XapaKTEpUCTUKAMU BELIECTBA;

COCTAaBJISITh MOJICKYJISIPHBIE W TIOJIHBIE MOHHBIC YPABHEHHUSI IO COKPAILIEHHBIM
MOHHBIM ypaBHEHMSIM; ® TMPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA ITPOSIBISATH
OKHUCJIUTEIIbHBIE WJM BOCCTAHOBUTEJIBHBIE CBOWCTBA C YYETOM CTEIECHEH
OKHCJICHUS 3JIEMEHTOB, BXOSIINX B €rOCOCTAB;

COCTaBJISITh YPAaBHEHUS PEAKIM, COOTBETCTBYIOIIMX MOCIEAOBATEIHLHOCTH
MPEBPAICHUI HEOPTAHUYECKUX BEILIECTB PA3JTMYHBIX KJIACCOB;

BBIJIBUTaTh M TMPOBEPATHh IKCHEPUMEHTAIBHO THUIOTE3bI O PE3yJbTaTax
BO3JICHCTBUSI pa3IW4YHBIX (haKTOPOB HA H3MCHEHHE CKOPOCTH XHUMHYSCKOM
peaxkiuu;

HCIIOJB30BaTh MPHUOOPETECHHBIE 3HAHUA IS OKOJOTHYECKH TI'PaMOTHOIO
MOBEJICHUSI B OKPYJXKAIOIICH Cpejie; * HCIOJb30BaTh MPUOOPETECHHBIC KIIFOUEBHIC
KOMIIETEHIIUU MPU BBITIOJIHEHUHU ITPOCKTOB U YUEOHO-UCCIIEA0BATENBCKHUX 3aa4 110
W3YYEHUIO CBOMCTB, CIOCOOOBIIOYUYEHHUSI M pacliO3HABaHUs BEIIECTB;

OOBEKTUBHO OIICHMBATh HH(POPMAIIMIO O BEIIECTBAX M XHUMHYECKHUX
npoleccax;

KPUTHUYCCKHU OTHOCHUTBCA K HCCBI[OHay‘IHOI\;I I/IH(bOpMaHI/II/I,



HEe100pOCOBECTHOM peKjlaMe B CPEICTBaX MaccoBOM MH(pOpMalMU; * OCO3HABATh
3HAYCHHE TEOPETUYECKUX 3HAHUN MO XUMHHU Ui MPAKTUYECKOU IEeSTETHbHOCTH
4eJIOBEKa,

CO3/1aBaTh MOJETH U CXEMBI Ui PELIeHHS y4eOHbIX M IO3HABATEIbHBIX
3aJa4; MTOHUMAaTh HEOOXOIMMOCTh COONIONCHUS MPEANHUCAHUN, TpeIIaraéMbiX B
UHCTPYKIHUAX MTOUCIIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHUH

CopnepixaHue 0CHOBHOTO 0011ero 06pa3oBaHus o xXumMuu 8-9 Kjaccol
8 knacc
BBenenue 5 yacoB

[Tpenmer xumun. MeTopl TO3HAHUSI B XUMUU: HAOJIO/ICHUE, SKCIIEPUMEHT,
MojenupoBanue. cTouHMKY XuMuueckoi nHGopMaIim, ee nojaydyeHue, aHallu3 1
MIPE/ICTAaBICHUE €r0 pe3yiabTaToB. [IoHSATHE O XMMHUYECKOM 3jeMeHTe U dopmax
€ro CyYIIEeCTBOBAHMS: CBOOOJHBIX aTOMaxX, MPOCTBIX M CIOXKHBIX BEIIECTBAX.
[IpeBpamienus BemecTB. OTIMYNE XUMHUYECKUX PEAKIUi OT PU3NYECKHUX SBIICHU.
Ponp xuMuu B xu3HU YenoBeka. Xemodunusa u xemopoous. KpaTkue cBeneHus us3
HMCTOPUU BO3HUKHOBEHHUS M Pa3BUTHS XUMHUH. POJIb OTEUECTBEHHBIX YUYEHBIX B
CTAaHOBJICHMM XUMHUYECKON Hayku — pabotei M. B. JlomonocoBa, A.M.
bytnepona, JI. 1. MenaeneeBa. XUMu4eckas CHUMBOJIMKA. 3HAKH XUMHYECKHUX
AJIEMEHTOB U MPOUCXOXKJICHUE MX Ha3BaHUW. Xumuueckue Gopmyinsl. UHaEKCH U
koddurrenTsl. OTHOCUTENBHBIC aTOMHAsI U MOJIEKYJIsipHas Macchl. [IpoBenenue
pacueToB MAaCCOBOM JI0JIM XHMHYECKOTO 3JIEMEHTA B BELIECTBE HA OCHOBE €ro
dbopmynbl. [lepuoauyeckas cucrema xumuueckux anemeHToB [[. . Menneneesa,
ee CTpPyKTypa: Majibie U OOJblIME TMEPUOJbI, TPYINIbl W MOJATPYIIIHI.
[lepuoauyeckas cucTeMa Kak CIPaBOYHOE MOCOOME JJis MOJTYyUYEeHHS] CBEIACHUH O
XUMHUUYECKUX IJIEMEHTAX.

JMemoncTpamuu. 1. Monenu (mapocrepxkueBsie U CtroapTra—bpurieta)
Pa3JIMYHBIX NPOCTHIX U CIOKHBIX BEIIECTB.

2. Konnekuus CTEKJITHHOW XUMUYECKOM nocyabl. 3. Kouiekuus MmaTepuanoB
M U3JCIMH W3 HUX Ha OCHOBE amomuHus. 4. B3aumopelcTtBue mpamopa C
KHUCJIOTOW ¥ TIOMYTHEHUE U3BECTKOBOM BOJIBI.

Tema 1. ATombl xXuMH4ecknx 3j1eMeHTOB 10 yacon

ATomMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUU aTOMOB. JlOKa3aTenbCTBa CIIOXKHOCTH CTPOEHHUSI aTOMOB.
Omnwitel Pezepdopaa. [lnanerapras Moaesb CTPOCHHS aTOMA.

CocTaB aTOMHBIX SIA€P: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAs aTOMHAs
Macca. B3auMoCBs3p MOHATHN «IIPOTOH», «HEHUTPOH», «OTHOCUTEJIbHAsT aTOMHAs
Maccay.

N3menenne uucina MPOTOHOB B sApe aroMa — OOpa30BaHWE HOBBIX
XAMHUYECKUX DJIEMEHTOB. M3MeHeHHWe uncia HEUTPOHOB B SAIpe aromMa —



oOpazoBanue u30TONOB. COBpPEMEHHOE OIpEAeNICHUE TMOHATHS «XUMHUYECKUN
neMeHT». M30Tonbl KaKk pasHOBUIHOCTH aTOMOB OJHOIOXMMHUYECKOTO AJIEMEHTA.

OnexktpoHbl. CTpoeHHE >SJIEKTPOHHBIX YPOBHEH AaTOMOB XHMMHYECKHUX
AIIEMEHTOB MaibIX1epruoaoB. [IoHATHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cucrema xumudeckux syemeHToB . M. MenneneeBa u
CTpPOCHHE aTOMOB —(U3MUYECKUN CMBICI TIOPSAKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa
I'pyIIBL, HOMEpaA Mepruoaa.

M3meHeHue yucna 3JIEKTPOHOB HAa BHEUIHEM JJIEKTPOHHOM YPOBHE aToma
XMMHUYECKOTO 3JEMEHTa — 00pa30BaHUE NOJOKUTEIbHBIX M OTPULATENIbHBIX
noHOB. MoHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB M HEMETAUIOB. [IpuumHbI
VU3MEHEHUS] METAIUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEpUOAAX U Ipynnax.
OO6pazoBanue OuHapHBIX coeauHeHuil. [lonaTtne 00 wWOHHOM cBsi3u. CXeMmbl
o0pa3oBaHUs HIOHHOMW CBSI3H.

B3aumoneiicTBue aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXKAY COOOM —
oOpa3oBaHME JBYXaTOMHBIX MOJIEKYJ HpOCThIX BemiecTB. KoBaneHTHas
HENOJISIPHAsE XUMMYECKas CBSA3b. OJEKTPOHHBIE U CTPYKTYpHbIE (OPMYJIBL.
B3aumopeiicTBie aTOMOB HEMETAJUIOB MEXIY cO00i — 00pazoBaHuEe OMHApPHBIX
COCIMHEHNN HEMETAIUIOB. OJEKTPOOTPULATENBHOCTh. KoBaneHTHas nossipHas
CBsA3b. [[OHATHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 0OPa30BbIBaTh KOBAJICHTHBIE
xumuyeckue cBsi3u.  CocrtaBneHue (Gopmyn OMHApHBIX  COEAUHEHUM  TIO
BaJIeHTHOCTH. HaxoxaeHune BaeHTHOCTH 110 (opMyJie OMHAPHOTO COEIUHEHMS.

B3auMopeiicTBue aTroMOB MeETaUIOB MEXay coboi — oOpasoBaHHE
METAJINYECKUX KPUCTAIUIOB. [IoHATHE O METAIIINYECKON CBSA3H.

JdemoncTpanuu. Moienm aToMOB XUMUYECKHUX 3JIeMEHTOB. [leproanueckas
cucrema xuMmuueckux djeMmeHToB J[. . MenneneeBa (pasnuunbie (GOPMBI).
N3roTtoBnenne Mojenei MOJIEKyJl OMHAPHBIX coeAMHEHUI. I3roToBIeHEe MOIENH,
WJUTIOCTPUPYIOILLIEN CBOWCTBA METAJNIMYECKOMN CBSI3U.

IIpakTuyeckue padorsl 1. [TpaBuna TexHuku 0€30MacHOCTH npu padboTe B
xuMHuueckoM kabuHere. [Ipuemsl oOpalieHus ¢ 1a00paTopHBIM 000PYIOBAHUEM U
HarpeBaTebHBIMU MPUOOPaMHU.

KonTpoabnas padora 1 no teme: «ATOMBI XUMUYECKHUX 3JIEMEHTOBY

Tema 2 IIpocTbie BemecTBa 8 4acoB

[Tonoxxenne wMetamioB W HeMeTtawioB B llepuomnueckon  cucrteme
XUMHUUYECKUX JIEMEHTOB

. U.MenneneeBa. Baxueime mpocThie BEIIECTBA — METaLIbI (3KEJe30,
ATIOMUHUHN, KaJbliMi, MarHui, Hatpui, kanuil). OOmue Qu3nvecKue CBOICTBA
MeTa/IoB. BakHeliie mpocThie BellecTBa-HEMETaJUIbl, 00pa30BaHHbIC aTOMaMU
KHCIIOpOJia, BOJOPOJA, a30Ta, cepbl, ¢Gocdopa, yriaepojaa. MoseKylbl HpOCThIX
BEIIECTB-HEMETAUIOB — BOJIOPOJA, KUCIOPOa,



azota, rajoreHoB. OTHOcUTeNnbHAs MoJIeKyJsipHass macca. CHocoOHOCTH
aTOMOB XMMHUYECKUX 3JIEMEHTOB K 0Opa30BaHHUIO0 HECKOJIBKUX MPOCTHIX BEIECTB
— amoTponus. AJUIOTpOIHbIE MoAM(UKANMKU Kuciaopoaa, (ocdopa, omosa.
Meranmnuyeckue M HEMETAaJUYECKHE  CBOWCTBA  MPOCTBIX  BEILIECTB.
OTHOCUTENBHOCTD 3TOT'O MOHSTHS.

Yucino Asoragpo. KosmuectBo BemiectBa. Moab. MossipHas Macca.
Mousipabiii 00beM Ta3000pa3HBIX BeMeCTB. KpaTHbIE €IWHUIBI W3MEpPEHUs
KOJINYECTBA BEIIECTBA — MWIUIAMOJbL W KHWIOMOJIb, MWUIAMOJISIDHAA U
KWJIOMOJISIpHAsE MacChl BEUIECTBA, MWUIUMOJISAPHBIA W KUJIOMOJSPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ uCronb30BaHMEM MOHITUNA «KOJMYECTBO BEMIECTBA», «MOJIApHAs
Macca», «MOJISIPHBIHOOBEM Ta30BY, «UHUCIO ABOTAIPOY.

JemoncTpanuu. O3HaKOMIIEHHE € KOJUIEKIMEN MeTauIOB. O3HAKOMIIEHHE C
KOJUJICKIIUEN HEMETAJUIOB.

Kourpoabnas padora 2 no teme: «IIpocthie BemecTBay

Tema 3. CoenuHeHusi XUMUYeCKHX djieMeHTOB 10 yacoB

Crenenb okucneHus. CpaBHEHUE CTEIEHW OKHCJIEHHS W BAJEHTHOCTH.
OnpeneneHue CTENEHU OKUCICHUSI JJIEMEHTOB B OWHAPHBIX COEAUMHEHUSX.
Cocrapnenue hopMys OMHAPHBIX COSAUHEHUM, OOIINI CrTOCO0 MX Ha3BaHUIA.

buHapHble CcoeqUMHEHUS METAUIOB M HEMETAJUIOB: OKCHUJBI, XJIOPHUIBI,
cynbdunbl u np. CocraBienne ux Gopmyi. bunapHbsie coequHeHNsS HEMETAIUIOB:
OKCHUJBI, JIETY4YHE€ BOJOPOAHBIE COCIAUHEHMS, HX COCTaB MW HA3BaHUI.
[IpencraBuren OKCUAOB: BOJAQ, YIJIGKMCIBIM Tra3, HEraumeHas U3BECTb.
[IpencraButenu JE€Ty4nMX BOJOPOJAHBIX COCIUHEHHI: XJIOPOBOJAOPO U AMMHUAK.

OcHOBaHMs, UX COCTaB W Ha3BaHUs. PacTBOPMMOCTH OCHOBAaHUN B BOJIE.
[IpencraBuTenu menouyen: TUAPOKCHUIBI HATpHsl, Kanus U Kajablus. [lonstue o0
WHJIMKATOPaX U KAUECTBEHHBIX PEAKIIUAX.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukanusa kucnot. [IpeacraBurenu
KHCJIOT: CepHasi, CoJisiHasi, a30THast. [ToHsTHe o mikane KuciaoTHoCTH (1kana pH).
N3MeHeHne OKpacCKUMHIUKATOPOB.

Conm Kak MPOU3BOJHBIE KHUCIOT M OCHOBAaHWM, MX COCTaB M Ha3BaHMUS.
PactBopumocTs coseit B Bojie. [IpeacTaButenu cosieid: XJopu 1 HaTpusl, KapOOHAT U
dbocdar kanmpius.

AMopdHBIE U KPUCTATUTMUECKHUE BEIIECTRA.

MexXMONEKYIIApHbIE B3aUMOACHCTBUA. THUIIBI KPUCTALUIMYECKUX PELIETOK.
3aBUCUMOCThH CBOMCTBBEIIECTB OT THUIIOB KPUCTANIMYECKUX PEIIETOK.

YucTeie BemecTBa U cMecu. [IpumMepsl KUIKUX, TBEPIABIX U Tra3000pa3HBIX
cMmeceii. CBoMCTBa YUCTHIX BeliecTB U cMeceil. MIx coctas. MaccoBasg u o0ObeMHas
JIOJIM KOMIIOHEHTa CMecH. Pacuerbl, CBSI3aHHBIE C UCIIOJIb30BAHUEM ITOHSATHUS



«IOTIS.

JMemoncTpamun. O6pa3ipl OKCHIOB, KUCIOT, OCHOBaHHMM U cojiei. Moaenu
KPUCTAUIMYECKUX PEIICTOK XJOpUJia HaTpus, anamasa, okcuaa yriepona (IV).
KucnotHo-11e104HbIe THANKATOPHI, U3MEHEHUE X OKPACKH B Pa3JIMUHBIX Cpeaax.
YHuBepcalbHbI WHAUKATOP M HW3MEHEHUE €r0 OKPACKH B PA3JIUYHBIX Cpelax.
[Ikana pH.

JlaGopaTtopHbie onbITbl. (O3HAKOMJIIEHME CO CBOMCTBAMM AaMMUAKa.
Onpenenenue pPH pacTBOpOB KUCTOTHI, IIenoyd W Bojbl. Omnpenenenne pH
JUMOHHOTO M S0JOYHOTO COKOB Ha cpe3e I1010B. O3HAKOMJICHUE C KOJIICKIIUEH
coJieil. O3HaKOMJIEHUE C KOJUICKIIMEN BEIIECTB C Pa3HbIM TUIIOM KPUCTAJIMYECKON
pereTkd. M3roToBiaeHUEe MOJENIEN KPUCTALINYECKUX pemeTok. O3HaKOMIIEHUE C
00pasIoM ropHOI MTOPO/IBI.

IIpakTuueckune padorsl 2. [Ipurorosienue pacTBopa caxapa U pacdeT €ro
MAaCCOBOM JIOJIM B paCTBOpE

Tema 4. U3meHenusi, npoucxoasiinue ¢ Beuecrsamu 13 yacos

[TonsiTie sBNEHUN, CBA3aHHBIX C HW3MEHEHUSIMH, MPOUCXOMSAIIAMHU C
BEIIECTBOM.

SIBiieHUs, CBA3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BELIECTBA
IIPU TIOCTOSIHHOM €T0 COCTaBe, — (u3nueckue sipjieHus. Ou3nveckue SBJICHUS B
XAMMUU: JUCTWUIALUSA, KPUCTAUIM3AIMS, BBINAPUBAHUE W BO3TOHKA BEIIECTB,
(buIbTpOBaHKE U LUEHTPUPYTUPOBAHUE.

SIBrieHUsA, CBSA3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, — XHUMHUYECKHE
peakuuu. [Ipru3HakyM U yCIOBHUS MPOTEKAHUS XMMHUYECKHX peakiui. Beiaenenue
TEIJIOTHl M CBeTa — peakiuu ropeHus. [lonsartue o0 3K30 - U SHIOTEPMHUECKUX
peaKuusx.

3aKOH COXpaHEHHs MacChl BEHIECTB. XUMHUYECKUE YpaBHEHHs. 3HAUCHUE
uHEKCOB U KodhPuimenToB. CoCcTaBlIeHHE YPaBHEHUN XUMUYECKUX PEAKITUH.

PacyeTpl 10 XMMHYeCKMM ypaBHEHMSM. PemieHue 3agay Ha HaXOXKICHUE
KOJIMYECTBA, MAcChl WM 00heMa MPOJYKTa PEAKIIMU O KOJWYECTBY, MACCE WIIU
00BEeMy HMCXOJHOTO BeIIecTBA. PacueThl ¢ HUCMOIB30BAHUEM TIOHSITHS <10,
KOTJ1a UCXOJHOE BEIIECTBO JTAHO B BHUJAE PacTBOpa C 3aJaHHOW MAaCcCOBOU JOJICU
PACTBOPEHHOTO BEIIECTBA WJIN COAEPKHUT ONPEICICHHYIO 1010 TPUMECEH.

Peakunu pasznoxenus. [IpeacraBieHue 0 CKOPOCTH XMMHUYECKUAX PEAKIUN.
Karanuzaropel. ®epmentsl. Peaknuun coenunenusi. Karanutuueckue u
HEKATAIMTUYECKUE PEAKIMU, OOpaThMble W HeoOpaTUMble peakuuu. Peaknuun
3aMelleHuss.  Psgag akTHBHOCTHM — METauIOB,  €r0  HCHOJIb30BAaHUE  JUIS
MIPOTHO3UPOBAHUSI BO3MOXXHOCTH IIPOTEKAHUS PEAKIUMUA MEXIAY METAUIAMU U
KHCJIOTAMH, PEAKLHUl BBITECHEHUS OJHUX METAJUIOB M3 PACTBOPOB HX COJIEH
IpyruMu MeTaiiaMu. Peakiuum oOMena. Peaknuu HeHTpanuzanuu. Y CIOBUS



MPOTEKaHUS Peakiuii 0OMEeHa B pacTBOpax /10 KOHIIA.

Tunbel XUMHAYECKHX pEaKkud Ha TMpPUMEPE CBOMCTB BOJABL. Peaknmus
pa3OXKEHHUsT — DJIEKTPOJU3 BOIbI. Peakiuum COeIWHEHUST — B3aUMOJICHCTBHUE
BOJIBI C OKCHJIAaMH METAJUIOB U HEMETAJUIOB. Y CJIOBHE B3aUMOJICUCTBHS OKCHJIOB
METAJUIOB U HEMETAJUIOB C BOJOM. [loHsATHE «rHUapoKcuab». Peakunu 3amenieHus
— B3aUMO/ICHCTBHUE BOJBI C MeTa/IaMu. Peakiiuu oOMeHa — TUAPOIIN3 BEIIECTB.

JemoncTpanuun. [Tpumeps! pusnyeckux sBICHUIA: a) TUIaBleHUEe napaduHa;
0) BO3roHKa MoJa Wik OCH30MHON KUCIOTHI; B) PACTBOPEHHE OKPAIICHHBIX COJICH;
r) 1ud@y3ust AyNUCTHIX BEIIECTB C ropsAlIeH JTaMIOYKy HakanuBaHus. [Ipumepsl
XUMUYECKHUX SIBJICHUI: a) ropeHueMaruus, ¢pocdopa; 0) B3auMOACHCTBUE COJITHOM
KUCJIOTBI C MpPamoOpoM HWJIM MeJioM; B) mosydeHue ruapokcuaa meau (I1); )
pPacTBOpPEHUE MOJYYEHHOTO THAPOKCHAA B KHUCIOTAaX; /1) B3aUMOJCHCTBHE OKCHAA
meau (1) ¢ cepHOM KHCIOTOW NpH HArpeBaHHWM, €) pa3jioKCHHE IepMaHraHaTa
KaJINS; 5K) pa3JioKEHHE MMepOKCUaa

BOJIOPOJIa C TIOMOIIBIO JTMOKCHJIa MapraHila M KaTajiasbl KapTodemns WiIH
MOPKOBH; 3) B3aUMOJICUCTBUE pa30aBICHHBIX KUCIOT C METAJJIAMH.

IIpakTuyeckue padorsl 3. [[pU3HaKK XUMUYECKUX PEAKITUH.

Koutpoabnass paGora 3 1o Tteme: «VI3MeHEeHMs, TPOUCXOMISIINE C
BEILIECTBAMI

Tema 5. PacrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
22 yaca PactBopeHue kak (uiznko-xumuyeckuii mpouecc. I[lonarue o rugparax
u Kpuctamoruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KakK MOJEIb
3aBUCHUMOCTH  pacTBOPUMOCTH  TBEPABIX BEIIECTB  OT  TEMIEPATYpHI.
HacblllleHHbIE, HEHACHIIIEHHBIE W  TEPECHIIIEHHbIE  PACTBOPHI. 3HAYCHHE
pPacTBOPOB ISl IPUPOJIBI U CEIBCKOTO X035 CTBA.

[Toustie 00 DNEKTPONUTUYECKON  JUCCOIMALMM. DJIEKTPOJUTHI U
HEJJICKTPOJIUTHI. MexaHu3M  JUCCOUMALMU  BJIEKTPOJUTOB C  PA3JIMYHBIM
xapakTtepoM CBsi3U. CTENeHb HIEKTPOJUTHYECKOW auccounanuu. CHIIbHBIE U
ci1a0bIe SJIEKTPOIUTHI.

OCHOBHBIE TIOJI0KEHUS TEOPUHU AIEKTPOJUTHIECKON nuccoruanuu. Monueie
ypaBHeHUs peakiuii. Peakium oOMeHa, uaymye 10 KOHIIA.

Knaccudukanys noHOB U UX CBOMCTBA.

Kucnotsr, nx xnaccudukanus. Jucconuanus KUciaoT U UX CBOMCTBA B CBETE
TEOPHUH AJIEKTPOJIMTUYECKON AUcCOolMauni. MONEKYIIApHbIE U UOHHBIE YPaBHECHUS
peakiuii. BzaumopeiicTBHE KHUCIOT C MeETaUIaMH. OJIEKTPOXUMHUYECKUU P
HANPSDKEHUM  METa/uIoB. B3auMOAEHCTBHE KHUCIOT C OKCHUIAAMH METAJJIOB.
BzaumopaencTtBue KHUCIOT C€ OCHOBAaHMSIMU — PEAKUMUS HEUTpaIU3ALUU.
B3aumopeiicTBue kucnot ¢ coisiMu. Mcnonb3oBanue TabJiniibl pACTBOPUMOCTH JIJIs1
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.



OcHoBanus, ux kinaccudukanms. Jucconuanuss OCHOBaHUM M WX CBONCTBA B
CBETE TEOPHUH ICKTPOIUTUUECKON IHUCCOIMalu. B3anmoaeicTBue OCHOBAaHUM C
cossimu.  Mcnonb3oBaHue  TaOIMIBI  PACTBOPUMOCTH ISl XapaKTEPUCTHKHU
XMMHUYECKUX CBOMCTB OCHOBaHMU. Bj3amMmojelcTBue Mienoderd ¢ OKCHUAaMU
HEMETaJIJIOB.

Conm, ux AWcCCOLMALMS U CBOWCTBA B CBETE TEOPHUH IJIEKTPOIUTHYECKOU
nucconuanuu. B3anmopeiicTBue coneii ¢ MeTaiaMu, OCOOCHHOCTH 3TUX PEaKIIUA.
B3aumopaeiictBue coneil ¢ consimu. Mcnoap30BaHue TaOIMIbI PACTBOPUMOCTH IS
XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB COJIEH.

O06o0611eHNe CBEICHU 00 OKCHIaX, UX KJIaCCU(PUKAIIUU U CBOMCTBAX.

['eneTnueckue psapl MeTayla U HEMETaUIa. | eHeTHyecKas CBA3b MEKIY
KJIACCAMHM HEOPraHWYECKHUX BEIIECTB.

OKUCIIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINH.

Ornpenenenue cTeneHed OKUCICHUS ISl 2JIEMEHTOB, 00pa3yIOIIKX BEIIECTBA
pa3HbIX KiaccoB. Peakiinm HOHHOTO 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. OKHCIHUTEN, MW BOCCTAHOBUTEIb, OKHCICHHUE M BOCCTAaHOBJICHUE.
CocTaBiieHHME YpaBHEHUN OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIMA METOJIOM
AJIICKTPOHHOTO OasiaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJVIOB U HEMETAJJIOB, KUCJIOT U COJICH B
CBETE OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

JemoHncTpanuu. B3anMoaencTBue pacTBOPOB XJIOPUAA HATPUS M HUTPATA
cepedpa. IlomydyeHue HEpacTBOPUMOrO THAPOKCHUIA W B3aUMOJICUCTBUE €r0 C
KucjaoTaMu. B3anmoielicTBUE KUCIOT ¢ OCHOBaHUIMH. B3anMoelicTBrEe KMCIIOT C
OKCHJaMU MeETaJUIOB. B3amMoneincTBue KHCIOT ¢ MeTajulaMu. B3ammopgeiicTBue
KHCJIOT ¢ coasgMu. B3ammopeiicTBue mienoder ¢ KHUCIOTaMH. B3ammojencTBue
IIeJ04YEH ¢ OKCUAaMU HEMETAJI0B. B3aumMoaencTBue 1Iea04ueii ¢ COJISIMU.

[lonydyeHne W CBOWCTBA HEPACTBOPUMBIX OCHOBAaHMM. B3anmonenicTBue
OCHOBHBIX OKCHIIOB ¢ KHUCJIOTaMu. B3auMoeiicTBie OCHOBHBIX OKCHIOB C BOJIOIL.
B3aumojelicTBUE€ KUCIOTHBIX OKCHOB C IIEJI0OYaMU.

IIpakTuyeckune padoThl 4. YCI0BUS TEUECHUS XUMUYECKUX PEAKLIUNA MEXKTY
pacTBOpaMH JIEKTPOJIUTOB 10 KOHIIA.

5. Pentenue skcnepuMeHTalIbHBIX 3a7a4.

Hrorosasi KOHTpOJILHAsA padoTa 3a Kypc XumMHuHu 8 Kiacca

Coaep:xanue TeM yueOHOro Kypca xumun 9 kiiacca

(2 6 neoemo, 6ceco 68uacos)

Beenenue. IloBTOpeHHe OCHOBHBLIX BONPOCOB Kypca 8 KJjacca H
BBeleHne B kypc 9kmacca (13 u)
XapakTepucTuKa 3JIEMEHTa [0 €ro IOJOKCHHIO B IEPUOJIMYECKOM CHCTEME



xumuueckux smemeHToB JI. WM. MengeneeBa. CBoicTBa OKCHAOB, KHCIOT,
OCHOBAaHHWW M COJIEM B CBETE TEOPUU DIIIEKTPOJIUTHUYECKON AMCCOLMALUU U
MIPOIIECCOB  OKUCIJICHHUS-BOCCTAHOBIICHHS. ['€HETMYECKHE psAdbl MeTauia W
HEMETalIa.

[lonsiTe 0 mepexoaHbIX 3nneMeHTax. AMdorepHocTb. ['eHeTHUECKUI psiA
IIEPEXOTHOT0AJIEMEHTA.

[lepuoauueckuii 3aKOH U MEPUOAMYECKAS] CUCTEMA XUMHUUYECKUX AJIEMEHTOB
. . MenaeneeBa BCBETE YUEHHS O CTpOECHHH aToMma. VX 3HaueHue.

JlaGopaTopHblii onbIT. 1.3aBUCUMOCTb CKOPOCTH XUMUYECKUX PEAKIIHIA.

DIIEKTPOIUTHYECKAS JACCOLMALINS. OcHOBHbIE MOJIOKEHUS 0
AIEKTPOJIUTUYECKOM  JUCCOUMAlMU. XUMHUYECKHME CBOWCTBA KHCJIOT  Kak
JJEKTPOJUTOB. XHMMHUYECKHE CBOWCTBA OCHOBAHMM  KaK  JJIEKTPOJIUTOB.
XUMHUUYECKHE CBOMCTBA COJIEUM KAK 3JIEKTPOJIMUTOB. [ mapom3conei.

TEMA 2 Metaisl (19 u)

[TonoxxeHne METAUIOB B MEPUOJUYECKON CUCTEME XMMUUYECKUX AJIEMEHTOB
J. Y. MenneneeBa. Metaimuueckasi KpUCTaJUIMYECKasi PEUIIETKA U METaJUIMYeCKast
XuMHU4eckass cBsa3b. OOmme (u3nvyeckue CBOWCTBA METAIOB. XUMHUYECKUE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIEH. DIEKTPOXUMUYECKHUI Psii HAIPSIAKECHUN
METAJJIOB M €ro MCIOJIb30BAHUE [JII XapaKTEPUCTUKH XUMUUYECKUX CBOICTB
KOHKPETHBIX MeTauioB. CnocoObl TOMy4YeHUs] METaJIOB: MHPO-, THUIAPO- H
anexkTpomeTatyprus. Kopposust MmeTamioB v ciocoObl 60pbObI ¢ HEH.

OO6miass xapakTepUCTHKA WIEJIOYHBIX METaUIoB. MeTaibl B TPUPOJIE.
O6mme crnocoO6bl ux moiydeHus. Ctpoenue atomoB. lllemounbie meTamibpr —
MPOCThIE BEIIECTBA, WX (U3MYECKME U XUMHUYECKHE CBOMCTBA. Baxneiimmue
COCJIMHEHUS MIEJIOYHBIX METAUIOB — OKCHUJbI, THUJIPOKCUIBI U COJU (XJIOPHUJIBI,
KapOoOHaThl, Cylnb(aTbhl, HUTPATHI), UX CBOMCTBA M NPUMEHEHHUE B HAPOJIHOM
xo3siicTBe. Kanuiinbie ynoOpeHusi.

OOmiast xapakTepucTUKa 5JIEMEHTOB TIJaBHOM mnoarpynnsl |l rpynmel.
Crpoenue aromoB. lllenouHo3zemenbHble METaIbl — MPOCTHIE BEIIECTBA, HX
bu3nyeckue u XUMHUYECKHUE CBOMCTBA. Baxneiimne COCJMHEHUSA
HIEJI0YHO3EMEIBHBIX METAUIOB — OKCHJbI, THUAPOKCUIBI M COJU (XJOPHUIBI,
KapOOHAThI, HUTPATHI, CynbdaThl U ¢GocdaThl), UX CBOWCTBA M TPUMEHEHHE B
HApOJHOM XO3SIMCTBE.

Amomunuii. CtpoeHue aroma, (GU3MYECKHME W XHUMHYECKHE CBONCTBa
npoctoro BemecTBa. COEIUHEHUS] QIIOMUHMS — OKCHJA W THIAPOKCHUI, WX
amdortepHbIil XapakTep. Baxxunelue conu amomunusd. [[puMeHeHne aroMuHUs 1
€ro COCIMHEHUM.

XKenezo. Crpoenune atoma, Gu3NUECKHE U XUMUIECKHE CBOWCTBA MPOCTOTO
BemecTBa. |'enetnueckue panpl Fe** m Fe** KauectBennble peakuum na Fe** n



Fe3*. Baxuelilue conu skeie3a. 3HaUEHHE KeJle3a, ero COeJUHEHNI U CIIaBOB B
MIPUPOJIE U HAPOJHOM XO3SHCTBE.

JemoncTpanmun. OO0pa3ibl MIENIOYHBIX W IIEIOYHO3EMENIbHBIX METaJIOB.
OOpa3npl  crmaBoB. B3auMmopeiicTBue HaTpus, JUTHUS M KajlbIUs C BOJOH.
B3anmonenicTBue HaTpus M MarHusl ¢ KACIOPOJIOM. B3anmoencTBre METAILIOB €
HemeTaimiamu. [Torydenne rugpokcuoB xenesa (IDu (11).

JlabopaTopubie onbiThl. 1. O3HakomiieHHe ¢ OOpas3lamMu METaJIoB. 2.
B3aumopeiicTBie MeTaioB ¢ pacTBOpaMH KHUCIOT U cosieid. 3. O3HaKOMIIEHHUE C
oOpa3iaMy MPHUPOJHBIX COCAMHEHUM: a) HAaTpus, O) KaJIbIUs; B) aTIOMHUHUS, T)
pynamu xene3a. 4. IlomydyeHue W B3auMOJIEHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMH KHCJIOT U Imesodeii. 5. KauecTBeHHble peakuun Ha HoHbI Fe?* u Fed*,
IpakTukym Ne 1 [osryyenne, cBOiiCTBa METAJIJIOB M MX COeTMHEHMUI (3 u)

1. OcymecTBieHrne LENOYKM XMUMHUYECKHX IPEBPALICHUM METAUIOB. 2.

HOJ’IY“IGHHG 1 CBOMCTBa COGI[I/IHGHI/Iﬁ MeTajIoB. 3. Pemenue OKCIICPUMCHTAJIbHBIX

3aJlay Ha Pacro3HaBaHUE U TOJYUYECHHE BEIIECTB.
TEMA 3 Hemeransl (27u4)

OO0miast xapakTepuCTUKa HEMETaJUIOB: TIOJIOKEHHE B IMEPUOANYECKOM
CHUCTEME 1. n. Menpeneena, OCOOCHHOCTH CTPOEHHUS aTOMOB,
AIEKTPOOTPHUIIATEIHHOCTh KaK Mepa

CHEMETAJUTMYHOCTHY, PAJl  AJIEKTPOOTpULIATEIbHOCTH. Kpucramimyeckoe
CTPOCHHE HEMETAIIJIOB

— TpoCThIX BemecTB. AitoTponusi. PU3NMYECKHE CBONCTBA HEMETAIUIOB.
OTHOCUTENIBHOCTH TTOHITUI «METALD), KHEMETAILI».

Bonopoa. Ilonoxenne B NepuoOIUYECKON CUCTEME XUMHUUYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aroMa U MOJIEKYJbl. DU3NYECKUE U XUMHYECKHE
CBOMCTBa BOAOPO/A, €r0 MOJTYyYEHHUE U TIPUMEHEHHUE.

O6mas xapakTepucTuka rajioreHoB. CTpoeHue atoMoB. [IpocThie BemiecTna,
ux (¢u3MUecKue M XUMHYECKHEe CBONCTBA. OCHOBHBIE COEIMHEHHUS TaJOTEHOB
(ra;moreHoBOIOPOABI M TaJOrE€HU[IbI), UX cBoMcTBa. KauecTBeHHas peakuusi Ha
xynopua-uoH. Kparkue cBenenuss o xjope, Opome, drope u ione. [Ipumenenue
rajJOreHOB U UX COCAUHEHUN B HAPOJHOM XO3SMCTBE.

Cepa. Crtpoenue aroma, auIOTPOIHMs, CBOMCTBA UM  IPHUMEHCHHE
pomouueckoir cepbl. Oxcuasl cepol (IV) u (VI), ux nonyuyeHue, cBoilcTBa U
npuMeHeHue. CepoBOIOPOIHASI U CEpHUCTAsE KUCIOThI. CepHas KUCIOTa U €€ COJIH,
WX IPUMEHEHHE B HApOJIHOM x03siicTBe. KauecTBeHHas peakius Ha Cyab(daT-uoH.

A3zor. CTpoeHMe aToMa M MOJEKYJbl, CBOMCTBa MPOCTOrO BEILIECTBA.
AMMUaK, CTpOEHHE, CBOWCTBA, MOJiydeHUE U mpumeHeHue. Cojid aMMOHMS, UX
cBoiictBa m mnpumeHenue. Oxkcuubl azota (II) m (IV). AsorHas kuciora, ee



CBOMCTBA W TMpHUMeHeHHe. HuTpaTtbl U HUTPUTHL, mpobieMa UX COAEp)KaHUSA B
CEJIbCKOXO3SIICTBEHHOM MPOAYKIIMHU. A30THBIEC yI00pEHHUS.

®ocdop. CrpoeHue artoma, aqIOTPONHs, CBOMCTBA 0€I0Oro M KpacHOTO
dochopa, ux npumeHenue. OcCHOBHBIC coemuHeHus: okcuna (ocdopa (V),
oprodochopHas kucnora u dpocdarsl. DochopHbIe yIOOpECHHUS.

VYrinepon. CrpoeHue aroma, aUIOTPONMS, CBOMCTBAa  aJUIOTPOIHBIX
moaudukanmii, npumenenne. Oxcuasl yriaepoma (I1) w (IV), ux cBoiictBa n
npuMmeHnenne. KauecTBenHas peakiusi Ha yriaekucibiid ra3. KapOoHatTel: KambIuT,
coJla, OTall, UX 3HAYEHUE B MPUPOJE U KU3HU yenoBeka. KauecTBeHHas peakius
Ha KapOOHAT-HOH.

Kpemuuii. Ctpoenune atoma, KpUCTAUIMYECKUH KPEMHUMN, €r0 CBOWCTBA U
npumenenue. Okeun kpemuus (IV), ero nmpupoassie pasHOBUAHOCTU. CHIIMKATHI.
3HaYeHUE COCOUMHEHHMM KpPEMHMS B KMBOM M HexuBou mnpupone. I[lomarue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

demoncrpamun.  OOpa3npl  rajJjoreHoB  —  MPOCThIX  BEILECTB.
B3aumopeiicTBie raloreHoB CHaTpueM, alloOMUHUEM. BblTecHeHHe XjIopoM Opoma
WIM 0J]a U3 PACTBOPOB UX COJIEH.

B3auMopeiicTBue ceppl € MeTaUlaMH, BOJOPOAOM M KHCIIOPOJOM.
B3anmoenicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO.

[Tormomenue yriiemM pacTBOPEHHBIX BEIIECTB WUJIM Ta3oB. BoccTaHOBIeHHE
Meau U3 ee okcuga yriem. OOpasubl NMPUPOJHBIX COEAMHEHHWH XJ0pa, Cephl,
dbocdopa, yriepona, kpemHus. OOpa3ibl BaXXHEHIITUX IS HAPOJAHOTO XO3UCTBA
cynb(daroB, HHUTpPATOB, KapOOHATOB, (ocharoB. OOpaslbl CTEKIa, KEPAMHKH,
LIEMEHTA.

Jlabopatopublie onbiThl. 1. KauecTBeHHas peakiiys Ha XJOPUI-HOH, Cyibdar-
MOH, KapOOHAaT-HOH.
2.Pacrio3HaBaHue COJIE aMMOHMUSI.

3.ITomy4yeHue yriekuciaoro rasa u eropacro3HaBaHHue.
4.03HaKOMJICHHE C IPUPOAHBIMHU CUITUKATAMMU.

5.03HaKOMIJIEHHE CIPOAYKIIMEN CUITMKATHON MTPOMBIIIJIEHHOCTH.

HpakTukym Ne2. HemeTa/ui0B U UX COeIMHEHNH (3y)

1.Pemenue skcnepuMeHTaIbHBIX 3a/1a4d no Teme «lloarpymma kuciopoaay.
2.Pemienue sKciepuMEHTaNIbHBIX 3a7a4 1o Teme «lloarpynna azora u yriepoaay.
3.IlonydyeHue, cobupaHue U pacrio3HaBaHUE T'a30B.

TEMA 5 Xumusi u okpy:kawomas cpeaa (2 u)

Xumudecknii coctaB TuiaHeTbl 3emuist. OXpaHa OKpyKarollel cpelbl OT
XMMHYECKOro3arpsisHeHus. KoHTpoJib 3HaHUM.

TEMA 6. O0001ieHue 3HAHUI 0 XMMHH 32 KypC OCHOBHO# mKoJbI (9



y,)

OU3NYECKU CMBICT TOPSIIKOBOTO HOMEpa 3JeMEHTa B IMEPUOAMYECKOU
cucteMe xumudeckux aemeHToB .M. Menneneea, HOMEpOB MepUOJia U TPYIIIIHL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COCMHEHUN B MEPUOJIaX U
rpyImnax B CBET€ NPEACTaBICHUW O CTPOCHUM aTOMOB 3JIEMEHTOB. 3HAuYCHUE
NEPUOINYECKOTO 3aKOHA.

Tunbl XUMHUYECKUX CBA3€d M THUIBl KPUCTAIUIMYECKUX  PEIIETOK.
B3anMoCBs3b CTPOEHUS U CBOVWICTB BEILIECTB.

Knaccudukanus XuMruueckux peakiuil o pa3andHbIM Mpru3HaKaM (YUCIIo U
COCTaB pearupylmmx U 0o0pa3ylolMXcs BEHIECTB; TEIIoBOW 3D QexT;
UCIIOJIb30BAaHUE KaTajau3aTropa; HalpaBlICHUE, W3MEHEHHE CTENEeHH OKHUCIICHUS
aTOMOB).

[IpocTteie U cnoxHbIE BewmiecTBa. MeTtaiuibl U HEMETAJUIbl. [ 'eHeTndeckue
psAasl  MeTalla, HeMeTalla, mepexogHoro Mertamia. Okcuabl (OCHOBHBIE,
amM(OTEpHBIE U KUCIOTHBIE), THIAPOKCUABI (OCHOBAHMSI, aM(POTEPHBIE TUAPOKCHIbI
Y KMCJIOTBI) ¥ COJIM: COCTaB, KiacCU(dHKaIM, O0IINe XUMHUIECKHE CBOMCTBA B CBTE
TEOPUM DIICKTPOJIUTHUUYECKON JTUCCOIMAIIMUM W TPEJCTaBICHUNW O Mpoleccax
OKHUCJICHUSI-BOCCTAHOBIICHUS
BocnurareibHbIN NOTEHUHAJ YPOKA MPeANOJIaraer:

1.ycTaHOBNIEHUE JOBEPUTEIBHBIX OTHOIICHUM MEXIYy YYHUTEIEM U €ro
YYCHUKAMHU,  CIOCOOCTBYIOIIMX  MO3UTUBHOMY  BOCHPHUSATUIO  YYAIIUMUCS
TpeOOBaHMUI M MPOCHO yUUTENS, IPUBJICUCHUIO UX BHUMAHUSA K 00CYKJaeMOil Ha
ypoke UH(pOpMalluu, aKTUBU3AIIUN WX TTO3HABATEIILHOM €SI TEIIbHOCTH;

2.100YyXIeHUE IIKOJLHUKOB COONIOAATh Ha YPOKE OOIICHPUHSTHIC HOPMBI
MOBEJCHUS, TMpaBWiia OOIIEHUS CO CTapmuMU (YUYUTEISIMU) M CBEPCTHUKAMU
(IIKOJIbHUKAMMU ), IPUHITUIIBI YIEOHOU TUCIUTIIIUHBI U CAMOOPTaHU3AIINH;

3.MpUBJICYCHUE BHUMAHUS IIKOJbHUKOB K I[EHHOCTHOMY  AaCIIEKTYy
M3y4yaeMbIX Ha ypoKax

SBJICHUM, OpPTraHMW3aIvs UX paboThl C MOJy4aeMOW Ha ypPOKE COIHAIbHO
3HaUYMMOU UH(pOpMaIei

— WHHUIMAPOBAHUE €€ OOCYXKIICHUSI, BBICKA3bIBAHHS YYAIUMUCS CBOETO
MHEHHUS TI0 €€ TTOBOJIY, BBIPAOOTKHU CBOETO K HEW OTHOIIICHHUS;

HCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXKHOCTEW COJACpKaHUS Y4eOHOTO
npeaMeTa yepe3 AEMOHCTPAIUIO AETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO
MIOBEJICHMS, TPOSIBJICHUS YCIOBEKOIIOOUS M JOOPOCEPASYHOCTH, Yepe3 IO00p
COOTBETCTBYIOIIMX TEKCTOB Il UTEHMs, 3ajJad IS pEIIeHUs, MNpOoOIEeMHBIX
CUTYaIHi 7151 00CYXICHUS B KJlacce

4 MpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (opM padOThl ydHaAIIUXCS:
WHTEJJIEKTYalbHBIX ~ UTP, CTUMYJHPYIOIIUX [1O3HABATEJIbHYIO  MOTHUBAIIMIO



IIKOJIbHUKOB; JIMJAKTUYECKOTO TeaTpa, TJe IIOJyYCHHbIE Ha YPOKE 3HAHUS
OOBITPHIBAIOTCS B TEAaTPAIbHBIX ITOCTAHOBKAX; JUCKYCCHH, KOTOpBIC JarOT
yYaIIuMCsl BO3MOYKHOCTh TPUOOPECTH OIBIT BEJCHHUS KOHCTPYKTHBHOTO JHAJIOTa;
IPYIIOBON pabOThI WM paOOTHI B TIapaxX, KOTOPBIC YYaT MIKOJLHUKOB KOMAaHIHOM
paboTe U B3aMMOJICHCTBUIO C IPYTHMH JICTHMHU;

5.BKJIFOYCHHE B YPOK MTPOBBIX MPOIEIYP, KOTOPHIC TOMOTAIOT MOIICPIKATh
MOTHBAIIMIO JIETEH K TMOJYYCHHWIO 3HAHWHM, HaJaKWBAHHUIO ITO3UTHUBHBIX
MEXKIIMYHOCTHBIX ~ OTHOIIEHWH B  KJacce, IOMOTAIOT  YCTaHOBIICHUIO
J00porKenaTenbHO# aTMochepbl BO BpeMs ypOKa;

6.opranuzamus medcTBa MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX YyYalllUXCs
HaJ WX HEYCIICBAIOIIMMH OJTHOKIACCHUKAMHM, JAFOIIECTO IIKOJbHUKAM COIUATHHO
3HAYUMBIH OIBITCOTPYIHUYCSCTBA M B3AUMHOM ITOMOIIIH;

7. MojyepIKKa HMCCIICIOBATEIIBCKONW JEITCIbHOCTH IKOJIBHHUKOB B PaMKax
pealn3alii UMHA HHIWBUIYaJbHBIX U TPYIIIOBBIX HCCIICIOBATEIBCKUX MPOCKTOB,
YTO JaCT IIKOJbHHKAM BO3MOYKHOCTH MPHOOPECTH HABBIK CaMOCTOSTEILHOTO
pEIICHUsT TEOPETUYECKOW TMPOOIEeMbl, HABBIK TECHEPHPOBAHHUS ¥ OQOPMIICHHS
COOCTBEHHBIX HJCH, HABBIK YBAXHUTEIHLHOTO OTHOIICHUS K YYKUM HICAM,
opopmileHHBIM B paboTax JPYrHX HCClIeIOBaTeNiel, HABBIK ITyOJIMYIHOTO
BBICTYIUICHHS TIEPE]T ayIMTOPUEH, apryMEHTUPOBAHUS U OTCTAMBAHMSI CBOCH TOUKH
3pPCHUSI.

TemaTuueckoe miiaHupoBanue 8-9 kiace

Temaruueckoe rmianupoBanue (8 kmace)

Peanuzanus BociuTaTeIILHOTO KomunuecTn

Nen/mt [HazBanwue paznena MOTEHIMAaJIa ypoKa (BUIbI U 04acoB
dbopmbl
JIEATEIIbBHOCTH )
1 |Bseneuue MPYBJICYCHNE BHUMAHUS 5

[IIKOJIbHUKOB K IIEHHOCTHOMY
ACTIEKTY U3y4aeMbIX Ha ypOKax
SIBJICHUM, OPraHu3aIns X
paboTHI ¢ TIOJy4aeMOl Ha YPOKe
COLUAIBHO 3HAYUMOU
MHpOpMaIiel —MHUIIMHPOBAHKEC
ee 00CYXKJIeHHUsI, BBICKA3bIBAHUS
VYIAIIIMHKCS CBOCTO MHEHHUS T10 €€
MTOBOJTY, BBIPAOOTKH CBOETO K HEH
OTHOIIICHUS,

BKJIFOUEHUE B YPOK UTPOBBIX

MPOLIETyp, KOTOPbIE TOMOTAOT




M0/1/IeP>KaTh MOTHBAIIMIO JICTCH
K TIOJIYYCHHIO 3HAHUH,
HaJIa)KMBAHUIO TIO3UTUBHBIX
MEXITMIYHOCTHBIX OTHOIIICHUH B
KJ1acce, TOMOTal0T
YCTaHOBJICHUIO
noOpoKenaTeIbHOM
aTMOC(epbl BO BpeMs YpOKa

ATOMBI XUMHUYECKHX
DJICMCHTOB

M cmonb30BaHUE BOCTTMTATEIbHBIX
BO3MOYKHOCTEH COJIepKaHUS
yueOHOrompeaMeTa yepes
NEMOHCTPAIHAIO ICTIMITPUMEPOB
OTBETCTBEHHOTO, TPAXIAHCKOTO
MMOBEIICHUS, TIPOSIBIICHHS
YEJIOBEKOIIO0HS U
TOOpPOCEPACYHOCTH.
Hcnonb3oBaHue
BOCITHUTATEIIBHBIX
BO3MO>XHOCTEH

10

co/iep>KaHusl yueOHOTO
npeaMeradepes
NEMOHCTPALIUIO IETSIM
PUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO MTOBEICHUS,
POSIBIICHUSI YEJIOBEKOIIOOMS
14

OOpOCePACYHOCTH

[IpocTeie BemecTa

MPUMEHEHUE Ha YPOKE
WHTEPAKTUBHBIX POpPM pabOTHI
VYAIIUXCS: MHTEJUIEKTYalbHbIX
UTP, CTUMYJIUPYIOIITUX
MM03HABATEIILHYIO MOTHBAIIHIO
[TKOJIbHIUKOB; JTUIAKTHICCKOTO
Tearpa, rJe TIOJyYeHHbBIE Ha YPOKE




SHaHHW
O6I>Il"pBIBaIOTCH B
TCATPAJIbHBIXIIOCTAHOBKAX

CoenuHeHU opraHu3anus medcraa 10
XUMHAYSCKHX MOTHBHPOBAHHBIX U
NJIEMEHTOB PPYIUPOBAHHBIX yUAIIUXCS HAJT
WX HEYCIICBAIOITUMU
OJHOKIACCHUKAMU, JAIOIIETO
MIKOJIbHUKAM COLIMAJILHO
3HAYMMBII OIIBIT
COTPYJIHHUYECTBA M B3aMMHOM
[TOMOILH
M3MmeHeHUs, NHuImupoBaHue U MoJaepiKKa 13
MPOUMCXOISTINE C HCCJIEI0BATEIHLCKOM
BeEIleCTBAMU NESITELHOCTH HIKOJIbHUKOB B

paMKax peaym3aiu MU
WHIUBUTyJIbHBIX B TPYITITOBBIX
MCCIIeI0BATEILCKUX MTPOCKTOB,
YTO JACT IIKOJIbHUKAM
BO3MOYKHOCTH IPUOOPECTH HABBIK
CaMOCTOSITETbHOTOPEIICHUS
TEOPETHYECKOU MPOOIEMBI,
HABBIK TCHEPUPOBAHUS U
0hopMIIEHUSI COOCTBEHHBIX UCH,
HABBIK YBAXUTEIHHOTO
OTHOIIEHUS K UyKUM HJICSIM,
0(OpMIIECHHBIM B pab0TaxX IPyTrux
HCccleq0BaTeIeH, HaBbIK
MyOJTUIHOTO BBICTYIUICHHS TICPE]T
Ay IUTOPHEH, apT'yMEHTHPOBAHUS
1 OTCTaWBaHUS CBOCH TOUKH

3PEHUSL.




PactBOpeHue.
PactBopsl. CBOIICTBa
pacTBOpPOB
DIIEKTPOJINTOB

[TpumeHeHne Ha ypoKax
IMCKYCCHI, KOTOPBIE JAI0T
y4aIIuMCsi BO3SMOXXHOCTb
MPUOOPECTH OTBIT BEICHUS
KOHCTPYKTHBHOT'O JIMAJIOTa;
rPYNIOBOM pabOThI UIN PaObOTHI
B IIapax, KOTOpPbIE ydar
[IKOJIHbHUKOB KOMaHIHOU paboTe
1 B3aUMOJICHCTBUIO C APYTUMHU
netbMu. HUIIMIpOBaHue U
OJIJIEPHKKa
MCCJICIOBATEIHLCKOMN
NEesITeIbHOCTH TKOJIbHUKOB B

paMKax pean3aliuu

22




MMU UHJIMBUYaJIbHBIX U
IPYNIOBBIX UCCIIEN0BATENbCKUX
[IPOEKTOB, YTO JACT IIKOJIbHUKAM
BO3MOYKHOCTh

MpUOOPECTH HABBIK
CaMOCTOSATEIbHOTOPELIEHUS
TEOPETHYECKOU MTPOOIEMBI,

NTOI'O

68




Temarnueckoe manupoBanue (9 kimacce)

Peanuzanusa BocnuTaTenbHOTO Komnuect
Neri/m |[Ha3BaHwme pasnena MOTEHIIHAaJIa ypoKa (BUIbI U BO YacOB
dbopMbI
JIEATEIIbHOCTH )

1 [Bsenenue. O0mas Mcronp30BaHne BOCIUTATEIBLHBIX 13
XapaKTePHUCTHKA BO3MOYKHOCTEH COJIepKaHUS
XUMHUYECKUXDIJIEMEHTOB U y4eOHOTro IIpeAMeTa Yepe3
XUMHUYECKUX PeaKIun NEMOHCTpPAIIUIO ACTSAM MPUMEPOB
[leprioinyeCcKkuil 3aKOH U OTBETCTBEHHOT'0, TPAXIaHCKOTO
[lepuonnueckas cucrema MOBEJICHUS, TIPOSIBIICHHUSI
XAMHUYECKUX DIIEMEHTOB YeJIOBEKOIIO0US U
J1. U.Menneneena MoOpOoCepACYHOCTH, Uepe3 moa00p

COOTBETCTBYIOIINX TEKCTOB JIJIsI
YTEHUS, 33724 JIJIs1 PEIICHU,
MPOOJIEMHBIX CUTYAITUN TS
00CYXKIeHUsI B KJIacce

2 [Meramisl [IpuMeHeHne Ha ypOKe 19

MHTEPaKTUBHBIX POpM pabOThI
YUAIMXCS: MHTEJUIEKTYaJIbHbIX
UTp, CTUMYJIAPYIOLINUX
[MO3HABATEIbHYIO MOTHBALIUIO
[IKOJbHUKOB; TUIAKTHYECKOTO
Tearpa, rie TI0Jy4YeHHbIE Ha YPOKe
3HAHUS OOBITPHIBAIOTCS B
TeaTpaibHbIX TOCTAHOBKAX;
NIUCKYCCHM, KOTOPBIE JAIOT
YYaIIAMCsI BO3MOXKHOCTD
MPHUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHBHOT'O JTUAJIOTa;
IPYIIOBOM paOOThI WJIK pabOTHI B
napax, KOTOpbIE y4aT IMIKOJIbHUKOB
KOMaH/JHOU paboTe U
B3aUMOJICCTBUIO C APYTUMU
NEeTbMH; UHULIUUPOBAHUE U
[OJIJIEP>KKA UCCIIEN0BATEIbCKON
NEeATEeIbHOCTH IIKOJIbHUKOB B
paMKax peanu3aiuu UMu

MHANBUAYAJIbHbBIX U I'PYIIIIOBBIX




MCCIIEI0BATEILCKUX IIPOEKTOB,
YTO JACT LIKOJIBHUKAM
BO3MO>KHOCTb IIPUOOPECTU HABBIK
CaMOCTOSITEIIBHOTO

[PELIEHNs TEOPETUUECKON
MpOOJIEMBI

HemeTamsl

[IpumeHeHnEe Ha yPOKeE
MHTEPaKTUBHBIX POpM pabOThI
YUAIIUXCS: UHTEJUIEKTYaJIbHBIX
UTp, CTUMYJUPYIOIINUX
MMO3HABATEIbHYIO MOTUBALINIO
[IIKOJIbHUKOB; JTUJIAKTUYECKOTO
Tearpa, I7ie MOJyYeHHbIE Ha YPOKE
3HAHUS

OOBITPHIBAIOTCS B T€ATPATBHBIX
[MOCTAHOBKAX; IUCKYCCHUH,

KOTOPBIC

27




NA0T y4alUMCsl BO3SMOKHOCTb
IPUOOPECTH OIBIT BECHUS
KOHCTPYKTUBHOTO AUAJIOTA;
rpYNIOBOM pabOThI UK pabOTHI B
rapax, KOTOpbI€ y4aT HIKOJIbHUKOB
KOMaHJIHOI paboTte u
B3aUMOJEHUCTBUIO C IPYTUMHU
NETbMU; HHULIUAPOBAHUE U
[OJIJIEP>KKA UCCIIEN0BATEIbCKON
NEeATEIbHOCTH IIKOJIBHUKOB B
paMKax peaau3aluyd UMU
WHIUBUTyaJIbHBIX W TPYIIOBBIX
MCCIIEI0BATENbCKUX MTPOEKTOB,
YTO JACT MIKOJIbHUKAM
BO3MO>KHOCTb IIPUOOPECTHU HABBIK
CaMOCTOSATEJIBHOTO PEIICHHUS
TEOPETUYECKOMN

npo6sieMbll [puMeHenmne Ha ypoke
MHTEPAKTUBHBIX (POPM pabOTHI
YUAIIUXCS: MHTEJUIEKTYaJIbHbIX
UTp, CTUMYJIAPYIOITUX
[I03HABATEJIbHYI0 MOTUBALIMIO
[IIKOJIBHUKOB; JUAAKTUYECKOTO
TeaTpa, e MOJyYEHHbIE Ha YPOKE
3HAaHUS OOBITPHIBAIOTCS B
TeaTpaibHbIX TOCTAHOBKAX;
NIUCKYCCHM, KOTOPBIE JAIOT
Y4aIUMCsl BO3MOKHOCTb
PUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO AHAJIOTA;
rPyNIOBOI pabOTHI UK pabOTHI B
napax, KOTOPbIE y4aT IIKOJIbHUKOB
KOMaH/JHOM paboTe U
B3aUMOJICHCTBUIO C APYTUMU
NEThbMU; MHULIUUPOBAHUE U
MOJIJIEP>KKA UCCIIeI0BATENbCKON
NEeATENbHOCTH IIKOJIBHUKOB B
paMKax peaau3alud UMU

MHINBUIYAJIbHBIX U I'PYIIIIOBBIX




MCCIIEI0OBATENBCKUX IPOEKTOB,
YTO 1ACT IIKOJIbHUKAM
BO3MOYKHOCTh

MprOOPECTH HABBIK
CaMOCTOSITENIbHOTOPEIICHUS
TEOPETUIECKON IPOOIEMBI

O06001IeHNE 3HaHUH TTO
XMMHH3a KypC OCHOBHOM
[ITKOJTBI.

Opranuzanus medcrsa
MOTHUBHUPOBAHHBIX U
PPYIUPOBAHHBIX yUAIIUXCS HAJT
X HEYCIEBAIOIUMU
0IHOKJIACCHUKaMHU, JAIOIIETO
[IIKOJIbHUKAM COIMAJIbHO
3HAYMMBbIN OIBIT
COTPYAHUYECTBA U B3AUMHOU
MOMOIIIH

toro

68

68




