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IHosicHuTeabHASA 3aNKCKa
Pabouas nporpamma ais 9 kiacca 001eo0pa3oBaTeNbHBIX YUPESKICHUN
(6a30BBIi YPOBEHB).
Pabouas mporpamMma cocTaBi€Ha B COOTBETCTBUHM C TpeOoBaHusAMHU DenepaibHOro rocynapCcTBEHHOIO 00pa3oBaTeIbHOTO CTaHIAapTa OCHOBHOTO
obuiero oOpa3oBaHHUsl BTOporo mokoisieHusi, [IpumepHoil mporpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHuUs 10 XUMHM M aBTOpckoit [Iporpammsl kypca
XxuMuH U1 9 Kiacca o0mieo0pa3oBaTenbHBIX yupexacHuit (6a3oBbiii ypoBerb) O.C. [Nabpuensua (2016roma). Hacrosmiast mporpaMma yduThIBaeT
pekomenanuu [IpuMepHoO# mporpaMMbl O XUMHUU IS OCHOBHOM IIKOJIBI.

CopnepxaHue MporpaMMbl HAlpaBI€HO Ha OCBOCHHME 3HAHWH M Ha OBJAJCHUWE YMEHHSIMH Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET
ObpazoBaTenbHON porpamme mKojabl. OHa BKIIOYAET BCE TEMBI, IPEYCMOTPEHHbIE (eiepaIbHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
OCHOBHOTO 00111er0 00pa3oBaHUs IO XUMUU M aBTOPCKOW MPOTpaMMOil yueOHOro Kypca.

OCHOBHBIMH 1HeJSIMH 00y4eHHS] XMMUU B OCHOBHOM IIKOJIE SIBJISIOTCSL:

1) popmupoBaHue y 00y4yaromuxcsi yMEHUsI BUAETh M MMOHUMATh IIEHHOCTh 00pa30BaHMs, 3HAYMMOCTh XMMUYECKOTO 3HAHMA JJISl KQXKJIOT0 YeJIOBeKa
HE3aBHCHMO OT €ro NmpodeccuoHaNbHOM AESITEeNbHOCTH; YMEHUS pa3indaTh (PakThl U OLIEHKH, CPAaBHUBATh OILICHOYHBIE BBIBOJBI, BUJETh UX CBS3b C
KPUTEPUSIMH OLIGHOK U CBA3b KPUTEPUEB C OMNPEICNCHHONH CHUCTEMOH LEHHOCTeH, (OopMylupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3HIIMIO;
2) ¢opmupoBaHue y oOydaromuXcsl HEJIOCTHOTO MPEACTABICHUS O MUPE M POJIM XMMUU B CO3JaHUU COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHBI
MHUpa; YMEHHUS OOBACHATh OOBEKTHI M MPOLECCHl OKPY)KAIOLIeH NEeHCTBUTENBHOCTH — MPHUPOIHON, COLUANBHOM, KYIbTYPHOU, TEXHUYECKOIN Cpeapbl,
UCIIOJNB3YS TUISE 3TOTO XUMHUYECKHE 3HAHUS;
3) mnpuoOpereHne OOy4YAIOUIMMUCS OMbITA Pa3HOOOPA3HOW NEATEIbHOCTH, IMO3HAHUS U CAMOIO3HAHUS; KIIOUEBHIX HABBIKOB (KJIFOYEBBIX
KOMITETEHTHOCTEH ), UMEIOLINX YHHUBEpPCAIbHOE 3HAYCHHE ISl Pa3IUYHBIX BHJIOB ACATEIBbHOCTU: PELICHUS MpoOsieM, MPUHATUS PELICHUH, MONCKa,
aHanu3a u 00paboTku MH(OPMAIH, KOMMYHUKAaTUBHBIX HABBIKOB, HABHIKOB U3MEPEHUI, COTPYIHUYECTBA, 0€30IaCHOT0 OOpaIlleHus C BEIIECTBAMU B
IOBCEIHEBHOMN KU3HU.

3agayamu u3ydeHus y4eOHOro npeamera « XumMus» B 9 Kitacce sIBISIFOTCS:

ydeOHble: GOpMUPOBAHNE CUCTEMbl XUMUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHUHBI MUDA;

Pa3BUBaOLIUeE: PAa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, MX MHTEIJICKTYaJlbHOE W HPABCTBEHHOE COBEPIIEHCTBOBaHUE, (OPMUPOBAHHE Yy HUX
F'YMaHUCTHYECKUX OTHOIICHUN U KOJIOTUYECKH 11eJ1IeCO00pa3HOro NoBeIeHUs B OBITY U B TPYAOBOM AESITEIbHOCTH;

BOCIUTAaTeNbHbIE: (OPMHUpPOBaHHE YMEHHH Oe30macHOro oOpalleHus C BElIeCTBAMH, HCIIONh3YEeMBIMH B IOBCEIHEBHOW JKU3HU; BbIpaOOTKA
MMOHUMaHUS OOIIECTBEHHONW MOTPEOHOCTH B Pa3BUTUU XMMHH, a TaKke (OpMUpOBaHME OTHOIICHHS K XMMHU KaK K BO3MOXKHOH oOyiactu Oymymein
MPAKTUYECKOHN EATEIbHOCTH.

O0mast xapakTepuCTHKA Y4e0HOro npeamera « XuMHus»

B cootBercTBUUM ¢ DenepanabHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro 0Opa3oBaHMs ydyallluecsl JOJDKHBI OBJIAJCTh
TaKMMH TIO3HABaTENbHBIMU y4EOHBIMU JEHCTBUSMHU, KaK yMeHHE (OpMyIUpOBaTh MPOOJIEMy U THIOTE3Y, CTAaBUThH LIENU U 33Ja4d, CTPOUTH IJIaHbI



JOCTHKCHMS LIEJIEH U PEIIEHUS NIOCTABICHHBIX 3a1a4, IIPOBOJAUTD JKCIIEPUMEHT M Ha €r0 OCHOBE JIEJIaTh BBIBOABI U YMO3AKIIOUEHUS, IPEICTABIIATh HX
U OTCTauBaTh

CBOIO TOUYKY 3peHMs. Kpome 3Toro, y4yamuecs SOJKHBI OBIAJETh IPUEMAMU, CBA3aHHBIMU C ONPEACICHUEM MOHATUI: OrPaHUYMBATh UX, ONHACHIBATH,
XapaKTepu30BaTh U cpaBHMBATh. CJe0BaTENbHO, IPH M3YyYCHUU XMMUU B OCHOBHOMW HIKOJIE yYaluecs TOJDKHBI OBJaleTh y4eOHBIMU JCHCTBUSMH,
MO3BOJISIIOIIMMYU UM JJOCTHYb JINYHOCTHBIX, IPEIMETHBIX U METAIIPEIMETHBIX 00pa30BaTeIbHbIX PE3YJILTATOB.

[Ipenyiaraemas mporpaMma 1o XMMHUHM pacKpbIBaeT BKJIAJ y4eOHOro MpeaMera B JAOCTHXKEHHE IeJiell OCHOBHOTO 0o0mIero o0pa3oBaHusl M OMpeaessieT
BaXHEHILINE COJIEPKATENbHBIC JINHUN IIPEIMETA:

‘BellIeCTBO — 3HAHHWS O COCTaBe W CTPOCHHH BEIIECTB, UX BAXHEHIINUX (PU3UYECKMX M XUMHYECKHX CBOWMCTBAX, OMOJIOTUYECKOM JCHCTBHH,
‘XUMHUYecKasi peakuusi — 3HaHUS 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB, CMIOCO0AX YIPABJICHHUS XUMHUUYECKHUMHU
MPOLIECCAMMU;

‘TIpUMeHeHHe BelleCTB — 3HAHUS M ONBIT MIPAKTUYECKON JCSITEIIBHOCTH C BEIIECTBAaMH, KOTOPhIE HanboJiee 9acTo YIOTPEOIIIOTCS B MOBCETHEBHOM
JKH3HU, LIUPOKO HCIIOJIb3YIOTCA B MIPOMBIIUIEHHOCTH, CEIILCKOM XO035ICTBE, Ha TPaHCHOPTE;

‘I3bIK XMMHMHM — CHCTE€Ma BaXKHEUIINX MOHATUN XMMHUU U TEPMUHOB, B KOTOPHIX OHU OIMHUCHIBAIOTCS, HOMEHKJIATypa HEOPTraHWYECKUX BELIECTB, T. €.
WX Ha3BaHWs (B TOM YHUCIIC ¥ TPUBHAIBHEIC), XUMUYECKUE (DOPMYIIBI U ypaBHEHUs, a TAKXKe MPaBIIIa TIepeBoa HHPOPMAIIUU C €CTECTBEHHOTO SI3bIKA
Ha SI3bIK XUMHH U 00paTHO.

ITpu otGope comepkaHusi, KOHKPETUIUPYIOIIETO MPOrpaMMy, YUUTHIBAJIOCh, YTO IMEpe] OOImUM 00pa3oBaHUEM HE CTOUT 3ajaya NMpodecCHOHAIbHOM
MOATOTOBKU 00YYaIOIIUXCSA. DTO OMPENENUIO MOCTPOSHHE Kypca Kak OOILIEKYJIbTYpHOTO, HAampaBiIECHHOTO, MPEXJE BCero Ha (GpopMHUpOBaHUE U
pa3BUTHE MHTEpeca K U3yUYEHUIO XMMHUHU. YUTE€Ha OCHOBHAas OCOOEHHOCTH MOJPOCTKOBOTO BO3pacTa — Hayallo Iepexojia OT JETCTBA K B3POCIOCTH,
KOTOPBIA XapaKTepU3yeTCsl pa3BUTHEM MTO3HABATEIIHLHON ChEephI.

Ha srane ocHoBHOro 0011ero cpegHero oopa3oBaHus MPOUCXOAUT BKIIOUEHHE OOYYalOIIMXCS B MPOEKTHYIO U HCCIIENOBATEIbCKYIO J1€ATEIbHOCTD,
OCHOBY KOTOPOH COCTaBJISIOT Takue yHUBEpCalbHbIE yueOHbIC NEHCTBHSA, KaK YMEHHE BHUJAETh MPOOJIEMBI, CTABUTH BOMPOCHI, KJIacCU(UIIUPOBATh,
Ha0II0/1aTh, TPOBOAUTH SKCIIEPUMEHT, N1€1aTh BBIBOABI U YMO3AKIIOUEHUS, OOBSCHSTH, NOKa3blBaTh, 3aIMIIATh CBOM HJAEH, JaBaTh ONpEAENCHUS
noHaTusM. Ciofia ke OTHOCATCS MPHUEMBI, CXOJHbIE C ONpECNICHHEM MOHITUN: ONMHMCaHUE, XapaKTEPUCTHKA, Pa3bsCHEHUE, CPAaBHEHHE, PA3JIMUYCHUE.
dopMHUpOBaHUE ITUX YHUBEPCATBHBIX YUEOHBIX NEHCTBUN HaUMHAETCA €€ B HAYAIbHOMN IIKOJIE, a B Kypce XUMHUU OCHOBHOM IIKOJIBI MPOUCXOUT UX
pa3BUTHE M COBEPIICHCTBOBaHME. B CBSI3U ¢ 3TUM pe3epBHBIC Yachl IUIAHUPYETCS UCIIONB30BaTh HA (POPMHUPOBAHUE U PA3BUTHE YMEHHI MPOESKTHOU U
HCCIIEIOBATENbCKOM 1eATeIbHOCTH, YMEHUE BUAETH MPOOJIEMBI, 1e7aTh BHIBOIBI U YMO3aKIIOUCHHUS.

MecTo y4eOHOro npeaMera B y4eOHOM ILJIaHe

OCcOOEHHOCTBIO COAepKaHUA Kypca «XHMHS» SBISIOTCA TO, 4TO B 0a3MCHOM ydeOHOM (00pa3oBaTebHOM) IUIaHE 3TOT TMPEAMET TMOSBIACTCS
MOCJICTHUM B pSAY M3YUEHHUS E€CTECTBCHHOHAYYHBIX NUCHMIUIMH. /[aHHAas HE0oO0XOAMMOCTb OCBOEHHS OOBSICHAETCS TeM, YTO IIKOJBHUKU TOJDKHBI
o0aaTh HE TOJBKO OINpE/IEJICHHBIM 3allacoM MpPEeABAapPUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO U JOCTAaTOYHO XOPOIIO Pa3BUTHIM aOCTPAaKTHBIM
MBIIUICHAEM. Y4YallUMUCA YK€ HAKOIUICHBl 3HAHUS 10 CMEXKHBIM JUCHUIUIMHAM IMKIa: Ouonoruu, (QU3MKK, MaTEeMaTWKH, Teorpaduw,
chOpMHUPOBATIMCH YMEHUS aHAJTM3UPOBATh, BECTH HAOJIO/ICHUS, CPABHUBATh OOBEKTHI HAOIOICHHUS.

B coorBercTBHM C y4yeOHBIM IUIAHOM Ha H3Yy4YeHHE XMMHUU B 9 Kiacce oTrBoautcsi 1 4yac B Heledw, 34 yaca B roja, npu HOPMATHBHOM
MPOJOJKUTENFHOCTH yueOHOro roaa 34 yueOHbix Henmenu. C yué€ToM HEM30EKHBIX TMOTEPh Y4eOHOTO BPEMEHH, BBI3BIBAEMBIX Pa3IMUYHBIMHU



OOBEKTUBHBIMHU MPUYMHAMHU, a TaKKe HEOOXOJMMOCTH BBIJCNICHUS JOMOJHUTEIHLHOIO BPEMEHH HAa HU3y4YEHHE OTAEIbHBIX BOMPOCOB Kypca XHMUHU.
IIporpammoit peyCMOTPEHO IIPOBEICHHUE:

KOHTPOJIBHBIX padoT — 3,

NPaKTUYECKUX paboT — 6 4acoB.

Cpox peanu3anuu mporpaMMbl — OIMH YIEOHBIN TO/I.

®opMBbl, METOAbI M CPEICTBA 00yUeHHS, TEXHOJIOTHH

B nanHoM Kitacce BeAYIIMMHU METOAAMH O0YUEeHHsI IPEAMETY SIBISIOTCS: 00BACHUTEIbHO-WIITIOCTPATUBHBIN U PENPOAYKTUBHBIHN, XOTS UCIIONb3yeTCS U
YaCTUYHO-TIOMCKOBBIA. Ha ypokax HCIONB3YIOTCS SJIEMEHTHI CIEAYIOUMX TEXHOJOTUH: JMYHOCTHO -OPMEHTHPOBAHHOE OOydeHue, oO0ydeHHe ¢
npuMeHeHuem onopHbix cxem, UKT, npoekTHast nesITeNbHOCTb.

Hcnonp3ytorest cienyromnme GopmMbl 00ydeHUsi: ydeOHbIE 3aHATHS, SKCKYPCHUHM, HAONIOJEHHs, ONBITHI, SKCIEPUMEHTHI, paboTa ¢ y4yeOHOW H
JIOTIOJIHUTEBHON JIMTEPaTypoil, aHaln3, MOHUTOPUHT, HCCle[oBaTelbcKas padora, mnpeseHTauus. OnpeneseHHOe MECTO B OBJAJCHHHM JaHHBIM
KypCOM OTBOJAMTCSI CAMOCTOSITENIHON paboTe: MOArOTOBKA TBOPUYECKHUX pabOT, COOOIIEHHI, pedepaToB.

@®opMbI IPOMEKYTOYHOM M UTOTOBOM aTTEeCTAIMHU

[TpomesxyTouHas aTTecTanus NpoBOIUTCS B (hopMme:

- TECTOB;

- KOHTPOJIBHBIX padoT;

- CaMOCTOSITEIBHBIX PadoT;

- MPaKTUYECKUX padoT;

- TBOPYECKUX paboT.

VYuamuecs npoxoJaaT WUTOroBYIo arrectanuio — B Buje ['MA.

OoOyuenne Benércs mo yueOHuky O.C.I'aOpuensH «Xumus 9 Kiacc», KOTOPBIA COCTaBISET €IWHYIO JIMHUIO YYE€OHHMKOB, COOTBETCTBYET
dbenepanbHOMY TOCYIapCTBEHHOIO OOpa30BAaTEIbLHOTO CTaHAAapTa BTOPOTO IOKOJIEHHS 0a30BOTO YpOBHS M peau3yeT aBTOPCKYIO Mporpammy
O.C.I'abpuensiua ( 2016r.)

OT1anunTebHbIE 0CO0EHHOCTH PadoYel MPOrpaMMbl M AaBTOPCKOi

OcHOBHOE cojiepKaHne aBTOPCKOH MOJHOCTBIO HAIIIO OTPAXXEHHUE B TaHHOW pabovei mporpaMme.

B pabouyio mnporpamMmy 1o XMMHH BHECEHBI M3MEHEHHUS IO CPAaBHEHHIO C aBTOPCKOW: M3 pe3epBa nobOaBieHo 2 yaca Ha «Metamibsl»y. OCHOBHOE
OTJIMYHUE JAaHHOW paboyell mporpaMmbl OT aBTOPCKON COCTOHMT B TOM, YTO B aBTOPCKOM MporpaMme MpakTH4YecKrue paboThl CrpyIIUpPOBaHbl B OJOKH -
XUMHUYECKHE MPAKTUKYMbI, KOTOPBIE MPOBOJATCS MOCJIE M3YYEHUS HECKOJIBKUX pa3esioB, a B paboueil mporpaMme 3TH K€ MPAKTUYECKUE PadOThI
JAIOTCS TIOCJIE U3YYEHUsI KOHKPETHOM TeMbI. DTO MO3BOJISIET JIydllle 3aKPENUTh TEOPETHUUECKUN MaTepHual Ha MPAKTHKE U MPOBEPUTH MPAKTUYECKUE
YMEHHSI M HaBBIKM HEMOCPEACTBEHHO MO JaHHOW TeMe. UToObl MpOBECTH MPaKTHYECKYI0 paboTy MO KOrJa-To M3y4eHHOW Teme, Tpebyercs
JOTIOJTHUTEIBHOE BPEMsI JUIsl TIOBTOPEHUS TEOPETHUECKUX OCHOB, YTO MCKIIIOYAETCS B TAHHON paboyell mporpaMme.

Ko/nuyecTBO 4acoB B KoanuecTBO 4acoB B

Pazgen . .
aBTOPCKOIi mporpamMmme paboueii nporpamme

1. Obmas XxapakTepuCTUKa XMMHUYECKHX DJIEMEHTOB H 10 5




XUMHYECKUX PEAKITUH.

2.Metamisl. 14 7 +3n
3.IIpaktukym 1 «CBoiicTBa METANIOB U UX COECIMHEHUI» 2 -
4. HemeTaiuisl 25 10+3m
5. Ilpaktukym 2 «CBoiicTBAa HEMETALIOB U HUX 3
COCTUHEHUN)
6.0000111eHKE 3HAHUH TT0 XUMHH 32 KypC OCHOBHOM 10
mkonsl. [Toaroroska k I A. 6
Peszepn 4 )
Hroro:

68 34

PesyibTaTaM ocBOCHHS Kypca XHMHH
ITpu n3yueHnH XMMHUK B OCHOBHOM 1IKOJIE 00€CIIeYnBACTCs JOCTH)KEHUE JIMYHOCTHBIX, METAlPEAMETHBIX U MPEAMETHBIX PE3YyJIbTATOB.
JInyHOCTHBIE:
e B IIEHHOCTHO-OPUEHTALIMOHHOH c(hepe — 4yBCTBO TOPAOCTH 32 POCCHUMCKYI0 XUMUYECKYIO HAYKy, T'YMaHHU3M, OTHOLLIEHHE K TPYAY,
LIEJIEYCTPEMIIEHHOCTB;
e (hopMupoBaHME LIEHHOCTH 3/I0POBOT0O U O€3011aCHOr0 00pa3a )KU3HM; YCBOSCHHUE IPAaBUJI MHAWBHUYaIbHOIO M KOJUIEKTUBHOIO 0€30I1aCHOTO
MIOBE/ICHUS B UPE3BBIYAIHBIX CUTYaLUSX, YTPOXKAIOIIMX KU3HU U 310POBBIO JIIOJEH;
e B TPYIOBOU chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIEH 00pa30BaTeIbHOU TPACKTOPHH;
e B IIO3HABATEIbHOM (KOTHUTHUBHOM, HHTEIUIEKTYaJIbHON) cpepe — yMeHHUEe ypaBisATh CBOCH TTO3HABATEIILHOM JESITEIBHOCTHIO.

(bOpMI/IpOBaHI/Ie OCHOB 3KOHOFI/I‘ICCKOI>'I KYJIBTypBI, COOTBCTCTBYIOH_Ieﬁ COBpeMeHHOMy ypOBHIO 3KOJIOTHYCCKOT'O MbIIIJICHUA, pa3BI/ITI/Ie OIIbITa
9KOJIOTHYECKHA OPUECHTUPOBAHHOM PeIICKCUBHO-OIICHOYHOW U TIPAKTHYECKON JCATCILHOCTH B JKU3HCHHBIX CUTYAIUX.

JIMYHOCTHBIE Pe3yNabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0011ero o0pa3oBaHus JOCTHTAlOTCS B X0[¢ OOY4YEeHHUs XUMUU B €IUHCTBE y4eOHOH u
BOCIUTATEILHOW JesATeIbHOCTH OpraHu3alid B COOTBETCTBUHU C TPAJIMIIMOHHBIMA POCCUHCKUMHU COLMOKYJIBTYPHBIMH M JIYXOBHO-HPaBCTBEHHBIMH
OCHHOCTAMMU, HpI/IHSITBIMI/I B O6H.I€CTBC HpaBI/I.HaMI/I n HOpMaMI/I IIOBCACHUA U CHOCO6CTByIOT HpOI.[CCCElM CaMOIIO3HaHUs, CaMOpaBBI/ITI/ISI n
COIMAITM3AIIUN 00YJarOIITUXCSI.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHUCIIE B YACTH:

ITaTpHOTHYECKOT0 BOCTIMTAHHSA

1) HIEHHOCTHOrO OTHOLIEHMSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY Hacl€I0, TIOHUMAaHMUs 3HAUYE€HUSI XUMUYECKOW HAyKH B
KU3HU COBPEMEHHOr0 OOIINeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HMH(MOpPMAIHMEW O IMEepPeIOBbIX TOCTHIKCHHUSAX W OTKPBITHSAX MHPOBOH M
OTEYECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSIX 00 YCTpOMCTBE MHpa U OOIIEeCTBA;



I'paxxaaHcKkoro BOCMTaHUs

2) mnpeacTaBie€HUS O COIUAIBHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOIICHHH B KOJUIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B

OOIIIECTBEHHO TMOJIE3HOM, y4eOHO-MCCIIEIOBATEILCKOW, TBOPUYECKONW W NPYTrUX BHJAX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM

NEeSTEIbHOCTH TIPU BBIMIOJIHEHUU YUYEOHBIX, TMO3HABATENbHBIX 3a/1a4, BBIMOTHCHHH XWMHUYECKHUX JKCIEPUMEHTOB, CO3/IaHUU YYEOHBIX IPOCKTOB,

CTpeMJICHHSI K B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIIM B MpoIiecce 3TOM yueOHOM AesITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U MOCTYIIKH

CBOMX TOBAapUIIEH € MO3UIIMM HPABCTBEHHBIX U PABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN IOCTYIKOB;

IleHHOCTH HAYYHOT O IO3HAHUS

3) MHMpOBO33pPEHYECKHX IPEACTABICHUN O BEILECTBE M XMMMUECKON pEaKklUu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKu H

COCTaBJISIOUIMX OCHOBY JJISi IOHUMaHUS CYIIHOCTH HAYYHOM KapTHUHBI MHUPA; MPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIBI,

B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOM CPEI0i, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNIbHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJYy4YEHHE HOBBIX 3HAHUH 10 XUMUHU, HEOOXOIUMBIX AJIsi OOBSICHEHHS HAaOJII0IaeMBbIX MPOIIECCOB U

SIBIICHMI;

5) mo3HaBaTeNbHON, MHPOPMAIMOHHON M YHUTATENbCKOW KYJIbTYpPhl, B TOM YHCIE HABBIKOB CaMOCTOSITENIbHON pPabOThl C y4eOHBIMU TEKCTaMH,

CIPABOYHOM JIMTEPATYPOH, TOCTYITHBIMA TEXHHUYECKUMHU CPECTBAMHU HH(POPMAIIMOHHBIX TEXHOJOTHIA;

6) uHTEepeca K OOyYEeHHIO W TO3HAHUIO, JI0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMO0Opa30BaHHUIO, MPOSKTHON M HMCCIEN0BATEIbCKOU

JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH U YPOBHS O0yUYCHHS B JalibHEHIIEM;

®opMupoBaHus KYJbTYPbl 310POBbS

7) oco3HaHMs IEHHOCTH *HU3HU, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY 37I0POBbIO, YCTAHOBKU Ha 3J0POBBIN 00pa3 KU3HU, OCO3HAHMSI TIOCTIEACTBUN U

HEMPUATHS BPEAHBIX MPUBBIUEK (YMOTPEeOJCHUs ANKOTOJs, HApPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COONIOJIEHHS MpaBHJl OE30MACHOCTH IPH

oOpallleHuU C XUMUYECKIMH BEIIECTBAMU B OBITY U peajbHOU KU3HU;

TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUUYECKOMY M3YUEHHIO MpoQeccuil U Tpyaa pa3IuyHOro poja, yBaKEHUE K TPYIY U pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM

Yucie Ha OCHOBE MPUMEHEHHs MPEIMETHBIX 3HAHUN MO0 XUMHH, OCO3HAaHHOTO BHIOOpAa MHAMBUIYAIBHON TPAaeKTOPHM MPOAOKEHHST 00pa3oBaHUs C

y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHUHU, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM; YCHEHON MpodecCnoHalbHOM 1eITeIbHOCTH

Y pa3BUTHUS HEOOXOJUMBIX YMEHUIl; TOTOBHOCTh aJallTHPOBATHCS B MPO(ECCHOHATBHON Cpeie;

IKOJOTHYECKOr0 BOCIIUTAHUSA

9) 3KOJOTMYECKH IIeIECOO0PAa3HOr0 OTHOUICHUS K MPHUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUS, MOHHUMAHUS IICHHOCTU

310poBOro M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (M3MYECKOMY M ICHXHYECKOMY 30POBBIO, OCO3HAHHS

LEHHOCTH COOJIIOIEHU MTPpaBUil 0€30IaCHOTO MOBEIEHHs P paboTe C BELIECTBAMH, a TAK)XKE B CUTYAIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HH JIO/ICH;

10) crmocoOHOCTH TPUMEHSATH 3HAHUS, MOJy4aeMble MPU M3YyYEHUH XUMHUH, ISl PEUICHUs 3a/ad, CBA3AaHHBIX C OKPYKAIOIICH MPHUPOIHOU CpEeow,

MOBBIIICHUS YPOBHSI 9KOJIOTUYECKON KYJIbTYphl, OCO3HAHUS TJ00ATBHOIO XapaKTepa HKOJOTHUECKUX MpoOJIeM U MyTed MX peIIeHUs MOCPEICTBOM

METOJIOB XUMUU;

11) 3K0I0rH4eCcKOro MBIILICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MTO3HABATENIbHOM, KOMMYHUKATUBHOMN M COLIUANIbHOMN MPAKTUKE.
MeTanpeamMeTHbie:



YMEHHUE CaMOCTOATENIBHO ONPENENATh LIEIH CBOEro o0yueHHs, CTaBUTh U (OPMYIMPOBATH JUIsl ce0sl HOBBIE 3aJauu B y4€0e U MO3HABATEIbHOM
JEeATEIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECH! CBOEH II03HABATEILHOM JCATEIBHOCTH;

YMEHHE CaMOCTOSATENIbHO IUIAaHUPOBAaTh NYTH JAOCTHXKEHMs LieJeld, B TOM 4YHCIEe aJbTepPHAaTHBHbBIC, OCO3HAHHO BbIOMpaTh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U TT03HABATENbHBIX 3a/1a4;

YMEHHME COOTHOCHUTBH CBOU JIEHCTBUSA C IUNIAHUPYEMBIMH PE3YJIbTATAMHU, OCYHIECTBIIATh KOHTPOJIb CBOEH IEATENBHOCTH B MPOLIECCE TOCTHKEHUS
pe3yibTara, OINpeNeNATh CIOCOObI JCHCTBHI B paMKax MpeIOKEHHBIX YCIOBUH U TpeOOBaHUI, KOPPEKTHPOBAaTh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYallUEH;

YMEHHUE OLIEHUBATh MPAaBUIBHOCTH BHIMOJIHEHUS YU€OHOH 3a/1a4H, COOCTBEHHBIE BO3MOXXHOCTH €€ peIICHUs;

BJIaJICHHE OCHOBAaMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IIPUHATHSI PEIIEHUI U OCYIECTBICHHSI OCO3HAHHOTO BBIOOpA B y4eOHOM M MO3HABaTEIbHON
NEeATEIbHOCTH;

YMEHHUE OIPEeIIATh MOHATHS, CO3/1aBaTh 0000IEHHs, yCTaHABINBATh AHAJIOIMH, KIACCU(PUIMPOBATH, CAMOCTOSTEIBHO BEIOMPAaTh OCHOBAHUS U
KPUTEPUH Ul KIacCU(UKAIMK, YCTaHABIMBATh MPUYMHHO-CICICTBEHHBIC CBSI3M, CTPOUTH JIOTUYECKOE DACCYXKACHUE, YMO3aKIIOUCHHE
(MHOYKTUBHOE, I€YKTUBHOE U 10 aHAJIOTHH) U JeNaTh BHIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHSITH U MPE0OPa30BhIBATH 3HAKU M CUMBOJIBI, MOJIETTH U CXEMBI JUIsl PELICHUsT y4eOHBIX U MTO3HABATENbHBIX 33/1a4;
YMEHHUE OPraHU30BbIBaTh y4EOHOE COTPYJHUUECTBO U COBMECTHYIO AEATEIbHOCTb C YUUTENIEM M CBEPCTHUKAMU; paboTaTh MHANBUAYAIBHO U B
TpyIIe: HaXOQUTh OO0Ilee pelIeHHe M pa3periaTth KOH(MIMKTH Ha OCHOBE COTJIACOBaHMS MO3MLIMKA M y4éTa MHTEpEcoB; (HOpMyTUpOBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

YMEHHME OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPENCTBA B COOTBETCTBUU C 3a1a4€l KOMMYHUKALIMH JUI BBIPDAKEHUSI CBOUX YYBCTB, MBICIICH H
noTpeOHOCTEH; MIIAaHUPOBAHUS U PETYIISIIIMU CBOCH JEATEIbHOCTH; BIaJICHUE YCTHON M MUCbMEHHOM Peublo, MOHOJIOTHUECKOW KOHTEKCTHOU
peublo;

(dbopmMHpOBaHKE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOIB30BaHMsI HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

(bopMHpOBaHHE U PA3BUTHE SKOJOTMYECKOTO MBIIUICHHS, YMEHHME NPHUMEHATh €ro B IO3HABATENbHOH, KOMMYHUKATUBHOW, COLIMAIBHOU
MPAaKTHUKE U MPO(PECCHOHANBHON OpUEHTALINH.

IIpenmerHbie:
1. B nosnapareanHoii cepe:

NaBaTh OMpPEIENICHUs HM3YyYEHHBIX TMOHATHI: «XUMUYECKUH BJEMEHT)», «aTOM», «HOH», «MOJIEKYNa», «IIPOCTbIE U CIIOXKHBIC BELIECTBAY,
«BEILIECTBOY, «XUMHUUYECKass (OpMyJiay, «OTHOCUTEIbHASI aTOMHAs Maccay, «OTHOCHTEIbHAsI MOJICKYJISIPHAS Maccay, «BAICHTHOCThY, «CTECTICHb
OKHCJICHUS», «KPUCTAIINYECKAs] PELIETKAa», «OKCUABI», «KUCIOTBD», «OCHOBAHUSY, «COIHN», «aM(DPOTEPHOCThY, «MHAUKATOPY, «IIEPUOINIECKUI
3aKOHY», «IIEPHOANYECKAst TaOIMIa», «HU30TOIbD), «XUMUYECKAs CBS3bY, «AJEKTPOOTPUIIATEIILHOCTDY, «XUMHUYECKAsl PEaKIHs, «XUMHUIECKOe
YpaBHEHHE», «TCHETUYECKasi CBS3bY, «OKUCICHHE», «BOCCTAHOBIECHUEY, «IJEKTPOIUTHUECKAs TUCCOLUALUN», «CKOPOCTh XHUMUYECKOU
peaxkuuny;

OIHCaTh JEMOHCTPALIMOHHBIE M CAMOCTOATEIBHO MPOBEICHHBIE XUMHUUECKHUE IKCIIEPUMEHTHI;

OMUCHIBATh U PA3INYaTh U3yYEHHBIE KIaCChl HEOPTaHUUECKUX COCAMHEHUM, MPOCThIE U CIIOKHBIE BEILIECTBA, XUMUUYECKUE PEAKIINH;
KJIacCU(UIIUPOBATh U3YUEHHbIE OOBEKTHI U SIBICHUS;



e JleNaTh BBIBOJBI MU YMO3AKJIIOUEHHUS W3 HAONIOAEHUH, U3yYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MIPOTHO3UPOBATh CBOWCTBA HEU3YyYEHHBIX
BELIECTB 110 aHAJIOTUU CO CBOMCTBAMH M3YyUEHHBIX;

e  CTPYKTYpPHUPOBATh U3y4EHHBIN MaTE€pHUal U XUMUYECKYIO HH(OPMAIHIO, TOTyYECHHYIO U3 IPYTHX UCTOUHUKOB;

e  MOJEJIMPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB 1-3 MEpHOI0B, CTPOEHHUE ITPOCTHIX MOJIEKYJI;
2.B 11eHHOCTHO — OPHEHTALMOHHOM cepe:

e AHAIM3HMPOBATH M OLEHMBATH IMOCIECACTBUS JJIS OKPYKAIOMIEH cpelbl OBITOBOW M MPOU3BOJICTBEHHOHN JEATEIBHOCTH YEJIOBEKA, CBS3aHHOM ¢

nepepaboTKON BEIIECTB;

3. B TpynoBoii chepe:

e IPOBOJIUTH XUMHYECKUU IKCIIEPUMEHT;
4. B cepe 6e30macHOCTH KU3HEAEATEIbHOCTH:

e OKa3bIBaTh IEPBYIO IOMOUIb IIPH OTPABJICHUSX, OXKOIAX U JPYTUX TPaBMax, CBSI3aHHBIX C BEIECTBAMMU U JIAOOPATOPHBIM 00OPYOBAHUEM.

OcHoBHOe coepkaHHe Kypca

O0mast XxapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB U XUMHYECKHX peakuui. (5 1)
XapakTepHucTHKa 3JIEMEHTA 110 €ro NnoyiokeHuto B Ilepuonnueckoil cucreme xumuueckux aeMeHToB 1. M. MenneneeBa. CBolicTBa OKCHIOB, KUCIOT,
OCHOBAaHUH M COJIEH B CBETE TEOPHH HIIEKTPOJUTUYECKOW AMCCOLMALMM W OKHCICHUSA-BOCCTAHOBIICHUA. [IoHATHME O NEpexOAHBIX IJIEMEHTax.
AmpotepHOCTb. ['eHeTnueckuil psa mepexomHoro snementa. [lepuoanyeckuii 3akoH u Ilepuonndeckas cucrema XxuMudeckux snemeHToB J[. M.
MenpeneeBa. XuMuueckas OpraHu3aius >KUBOM U HEKUBOUW MPUPOAbl. XUMUUYECKUNA COCTaB Spa, MAHTUU U 36MHON KOpbl. XMMUUYECKUE SJIEMEHTHI B
KJIETKaX MBBIX OPraHU3MOB. Makpo- 1 MUKpo3eMeHThl. O0001IeHHEe CBEIeHUI 0 XMMUYECKUX peakiusax. Knaccupukanus XuMu4ecKknux peakiui mno
Pa3NIUYHBIM MPU3HAKAM: «YHUCIIO U COCTAB PEArHpYIOIIUX U 00pa3yloIUXCcs BEIIECTBY, «TEII0OBOH 3(h(deKTy», «HanpaBiIeHUE», «M3MEHEHHE CTeTeHei
OKHCJICHHMs 3JIEMEHTOB, 00pa3ylolUX pearupyroliye BelecTBa», «(ha3a», «UCHOJIb30BaHME Karanuzaropa». [loHATHE O CKOpPOCTH XUMHUYECKOH
peakiyu. @akToOpbl, BAUAIONINE HA CKOPOCTh XUMHUECKUX peakuuid. Karanusaropsl u katanus. MTHruOUTOpEl. AHTHOKCHIAHTHI.
JdemoHcTpanmu.
Paznuunsie popmer Tabmuuel [{. 1. MenneneeBa. Mojenu aToMOB 35IeMEHTOB 1—3-ro meprozoB. Moenb CTpOeHHs 3€MHOT0 MIapa (IonepeuHbli
paspe3). 3aBUCHUMOCTb CKOPOCTHM XMMMYECKOW peakIUu OT MPUPOJAbI PEarupyroluX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOH pEeakLHuu OT
KOHILIEHTPALlUN pPEarupyrolMX BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIUHM OT IUIOIAAM COINPUKOCHOBEHUS pPEarupyroIMX BeELIECTB
(«kumsUi - cok»). 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIMh OT TEeMIEPaTypbl PEarupyrouux BeEMIECTB. [ OMOTEHHBIM W TeTEPOTCHHBIN
Katanusbl. DepMeHTaTUBHBIN KaTanu3. IHrnOupoBaHue.
JlaGopaTopHble ONBITHI.
1. IlonydyeHne ruIpoKCHIA IIMHKA U UCCIIE0BAHUE ETO CBOMCTB.
2. MoaenupoBanue nocrpoenus [lepuoandeckoit cucremsl xumuyeckux 3yemeHToB J1. 1. Menneneena.
3. 3amerenue xene3oMm Meau B pactBope cynbpara meau (1).
4. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIUU OT IPUPOJIbI PEarnPYIOIINX BEILECTB HA IPUMEPE B3aUMOIEHCTBUSA KACIOT C METAJUIAMH.
5. 3aBUCUMOCTb CKOPOCTH XMMHUECKON pEaKIMM OT KOHIIEHTPALMU PEearupyroIuX BELIECTB Ha IPUMEPE B3aUMOAEHCTBUS LINHKA C COJITHOM KUCIIOTOM
Pa3IMYHON KOHLIEHTPAIUH.



6. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMM OT IIJIOMIAU CONMPUKOCHOBEHHS PEarupyroIINX BEIIECTB.

7. MozenupoBaHue «KUIISUIETO CIIOSD.

8. 3aBUCHMOCTh CKOPOCTH XHUMHYECKON pEeakIMH OT TEeMIIEpaTypbl PEarnpyronux BEHIECTB Ha mpumepe B3aumojeicTBus okcuaa meau (II) c
PacTBOPOM CEPHOM KUCIIOTHI Pa3INYHOU TEMIIEpaTyphI.

9. PaznoxeHue nepokcuaa BOJAOPOIa ¢ TOMOIIbI0 okcuaa mapranma (IV).

10. O6Hapy»xeHHe KaTajla3bl B MHUILEBBIX MPOIYKTaX.

11. NarubupoBanue B3auMOJEHCTBUSI KUCIIOT C METa/NIaMH YPOTPOTTHHOM.

IIpeaMeTHbIE pe3ybTaThl 00y4YeHUsI

VYyamuiics 10J1KeH ymems:

WCIIOIb30BaTh MPU XaPAKTEPUCTUKE MPEBPAIICHUN BEIECTB MOHATUS: «XUMUUYECKAsl PEAKIUS», «PEAKIIMU COCIUHECHHS», «PEAKLIUU PaA3IOKCHUS,
«peakuruy oOMeHay, «PeaKuu 3aMeIIeHUs», «PEeaKINU HEeNTpaIu3auny, «3K30TEpPMHUUECKUE PEAKINN», «IHI0TEPMUYECKUE PEeaKLIun», «00paTuMble
peaKkiumy», «HEOOPATUMBIE PEAKINN», «OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKIUU», «TOMOTCHHBIE pPEAKIHN», «TEeTEPOTCHHBIEC DPEaKIHN»,
«KATaTUTUYECKHE PEaKIMHN», «HEKAaTAUTHYECKHE PpEeaKIHH», «TerIoBOM 3()(EeKT XUMHUYECKOM peaKIHH», «CKOPOCTb XHWMHUYECKOW peakiuuny,
«KaTaIn3aTopy;

XapaKkTepU30BaTh XUMHUYECKHE HJIEMEHThl 1—3-r0 MepHoJIoB MO UX MOJOKeHWI0 B Ilepuommyeckoid cucteMe xuMmudeckux saeMmentoB JI. .
MenzeneeBa: XUMUYECKUI 3HAK, TIOPSIKOBBIA HOMED, MEPUOJ, TPyIIa, MOArPYIa, OTHOCHTEIbHAs aTOMHAs Macca, CTPOCHHE atoma (3apsj sapa,
YHCIIO MPOTOHOB U HEMUTPOHOB B si/ipe, 00IlIee YUCIIO 3JIEKTPOHOB, pacIpe/iesIeHHe 3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM, POCTOE BEIIECTBO, (hopMyIa,
Ha3BaHME U THUI BBICHIETO OKCHUJA U TUAPOKCUIA, JIETYYETO BOJOPOIHOTO COSAMHEHUS (111 HEMETAIIIOB));

XapaKTepu30BaTh OOIIHE XMMHYECKHE CBOWMCTBa aM(pOTEPHBIX OKCHIOB M THAPOKCHIOB; NPUBOIUTH MPUMEPHI PEaKIUd, MOATBEPKTAOIINX
XUMHUYECKHE CBOICTBA aM(OTEPHBIX OKCUIOB U THJIPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIMI MO YUCIIY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIINH; TEIUIOBOMY (P (PEKTy; HAPABICHHIO
MIPOTEKAHUs PEAaKIMK; U3MEHEHHIO CTENIEHEN OKUCIIEHUS AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; YYACTHIO KaTalu3aTopa;
OOBSICHSITh W TPHBOJUTH TMPUMEPHI BIUSHUS HEKOTOPBIX (PAKTOPOB (MpHpPOAA pPEArHpyIOMIMX BEIIECTB, KOHIICHTpAIUSl BEIIECTB, JaBIICHUE,
TeMIepaTypa, KaTaau3aTop, IOBEPXHOCTh CONPUKOCHOBEHHS pEarupyrolIuX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEaKIIHii;

HaOII0/1aTh U OMUCHIBATH YPABHEHUS PEAKIIUN MEKY BEIIECTBAMH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO) SI3bIKA U SI3bIKA XUMUU;
MPOBOAUTH OMBITHI, MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCUIOB U THMIPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKINU
OT pa3nuuHbIX (aKTOpOB (MPUPOJA PEArUPYIOIIUX BEIISCTB, KOHIICHTpAIUSl BEIIECTB, JaBIIEHWE, TEMIIeparypa, KaTaau3aTop, MOBEPXHOCTH
CONPUKOCHOBEHHUSI PEarupyrouux BEIEeCTB).

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHU s

VYyamuiics 10J1KeH ymems:

OTIPECTIATH 1EeTh YIeOHOU AEITETbHOCTU C TIOMOIIBIO YUUTENSI U CAMOCTOATEIBHO, HCKATh CPEJICTBA €€ OCYIIECTBICHHUS, padoTas 1o IIaHy, CBEPSThH
CBOM JICHCTBUS C LIETBIO U IIPU HEOOXOUMOCTH UCTIPABIISATH OLIUOKHU C IIOMOIIBIO YUUTENSI U CAMOCTOSTENBHO;

COCTABJISITh AHHOTALINIO TEKCTA;



CO3/1aBaTh MOJENIU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTaBICHHEM UX B MPOCTPAHCTBEHHO-TPaQUUECKON WM 3HAKOBO-
CUMBOJIMYECKOi hopme;

OTpeeATh BUIbI KJIacCU(pUKAITUHN (€CTECTBEHHYIO M HICKYCCTBEHHYIO);

OCYUIECTBJISTH MPSAMOE I€TYKTUBHOE JTOKA3aTEIbCTBO.

Tema 1. MeTanasl (7 4)

ITonoxxenune MeramioB B Ilepuonnueckoi cucreme XumMudeckux sieMeHToB [[. M. MengeneeBa. Mertainmyeckas KpUCTAJNIMYECKAs pELIETKA U
MeTaJlTn4ecKasi XuMmudeckas cBsi3b. O0mue ¢puznueckre cBoiicTBa MetamioB. CIuiaBbl, UX CBOMCTBA U 3HaUeHHE. XMMHUECKHUE CBOMCTBA METAJIOB Kak
BOCCTAaHOBUTEJICH, & TAK)KE B CBETE UX IOJOKEHUS B DJIEKTPOXUMHUYECKOM PSIy HAMpsDKEHUH MeTauioB. Koppo3usi METaioB U CrocoObl OOPBOBI C
Hel. Metambel B ipupoze. O0mue crnoco0bl UX MOTYyYSHUSI.

OO0masi XapakTepuCcTHKA HIEJOYHBIX MeTaI0B. MeTtaiisl B ipupoae. Obmuue criocoOs! ux nomxydenus. Ctpoenue aromoB. llenounsie MeTamisl —
MIPOCTHIE BelllecTBa. BaxkHeilne coenHeHus MEeTOYHbIX METANIOB — OKCHJIbI, TUIAPOKCUIBI U COJIU (XJIOPUIbI, KApOOHATHI, CYIb(haThl, HUTPATHI), UX
CBOHCTBa U MPUMEHEHHE B HAPOJHOM X03sicTBe. Kanuiinbie ynoopeHusi.

O01mas xapakTepucTHKA 3JIEMEHTOB rJiaBHoM noarpynnsl Il rpynnsi.

Crpoenue aromoB. lllenouHo3emenbHbIE METAJIBI — MPOCTHIE BEIIECTBA. BaxkHelne coequHEHUs HIeJIOYHO3EMEIbHBIX METANIOB — OKCHUJBI,
TUAPOKCHJIBI M COJU (XJIOPHUIBI, KapOOHATHI, HUTPATHI, CyJbdaThl, (hocdarsl), HX CBOWCTBA U MPUMEHEHHUE B HAPOJHOM XO35HCTBE.

AJNIOMUHHI.

Crpoenue aroma, U3MYecKHe M XMMHUYECKHE CBOMCTBa IMpocToro BemiecTBa. CoeIMHEHUS aTIOMUHUS — OKCHUI W THAPOKCHA, UX aM(pOTEpHBIi
xapakrtep. Baxueimme conu anmomMunus. [ I[puMeHeHne antoMUHUS U €r0 COSAUHEHMUIA.

Keae3so.

Ctpoenue aToma, pu3nyecKre U XUMUYECKHE CBOMCTBA MPOCTOTO BEMIECTBA. | €eHeTUUECKHE PSJIbI Fe™? uFe
Baxneitimume conu xene3a. 3HaueHUE Kelie3a U €ro COSTMHEHUM 1711 TPUPObI U HAPOJIHOTO XO35UCTBA.
JdemoHcTpaumu.

OOpa3upl MIETOYHBIX U MIETOYHO3eMENbHBIX MeTaioB. OOpasibl CrtaBoB. B3anMopelicTBue HATpHs, JIUTUS W KalblHs C BOHOH. B3ammogeiicTBue
HaTpHs U MarHus ¢ KuciopoaoM. BzanmopeiictBue MeramioB ¢ Hemetamiamu. [lomyaenne ruapokcuaos xenesa (I1I) u (I11).

JlabopaTopHbIe ONBITHI.

12. BzaumopeicTBre pacCTBOPOB KUCIIOT U COJIEH C METaJJIaMH.

13. O3HaKOMIIEHHE C pyAaMHU XKelle3a.

14. OkpammBaHye MIAMEHH COJISIMU LIEJIOYHBIX METAJIOB.

15. Ilonyyenue ruipokcua Kajlblids U UCCIIEOBAHUE €I0 CBOMCTB.

16. ITonmy4yeHue ruIpoKCcHUIa ATFOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.

17. BzaumopeicTBue #xee3a ¢ COMSTHON KUCIIOTOM.

18. ITomyuenue runpoxcuoB xenesa (1) u (II1) n n3yyenue ux cBOMCTB.

IIpeaMeTHbIE pe3ybTAaThl 00yUeHUsI

VYyamuiics 10J1KeH ymems:

+3



KCIMOJIb30BaTh TPU XAPAKTEPUCTUKE METAJIOB M WX COCAUHEHUH TMOHATHUS: «METaJUIbl», «Psii AKTUBHOCTH METAIJIOBY», «IIEJIOYHBIE METaJIbD»,
«HMICJI0YHO3EMCIIBHBIC MCTAJlJIbI», HUCIIOJAB30BaTh HX HpI/I XapaKTepI/ICTI/IKC MCTAIJIOB, AaBaTb XapaKTepI/ICTI/IKy XUMHUYCCKUX DIJICMCHTOB-MCTAJIJIOB
(IIeTTOYHBIX METAJUIOB, MarHusl, KajbllUs, AJFOMUHHUA, JKeJe3a) MO0 HUX IMOoJoKeHuto B llepmommyeckoit cucreme Xxumudeckux snemeHToB J[. U.
MenneneeBa (XUMUYECKUN 3HAK, MOPAIKOBBIA HOMEp, MEPUOJ, TPYIINa, MOArPyINa, OTHOCUTENbHAs aTOMHas Macca, CTpOGHUE atoma (3apsj sapa,
YUCJIO TPOTOHOB W HEUTPOHOB B sNpe, OOINEE YHCIO JJICKTPOHOB, pacHpe/ieiICHUE AJIEKTPOHOB IO AJICKTPOHHBIM CJIOSIM), TMPOCTOE BEIIECTBO,
¢dbopmyra, Ha3BaHKME U THII BBICIIETO OKCH/IAa M THAPOKCUIA);

Ha3bIBaTh COCIMHEHUSI METAJIJIOB M COCTABIISATh UX (DOPMYJIBI 110 HA3BaHUIO,

XapaKTepu30BaTh CTPOCHUE, O0MIHe (PU3NIECKHIe U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSCHSTH 3aBUCHMOCTh CBOMCTB (MJIM MPECKa3bIBaTh CBOMCTBA) XUMHUUECKHX AJIEMEHTOB-METAIOB (paanuyc, METAJUTMYECKHUE CBOMCTBA DJIEMEHTOB,
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIC CBOﬁCTBa 3.II€MCHTOB) nu 06pa3yeMHx nMHn CoeﬂHHeHHﬁ (KHCHOTHO-OCHOBHBI@ CBOﬁCTBa BBICIIIUX OKCHIOB H
THAPOKCHJIOB, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE CBOMCTBA) OT MosioxkeHus B [lepuoanieckoit cucreme xumudeckux 3nemenToB J1. . Menneneena;
OIINChIBATH O6IJ_II/I€ XUMHUYCCKUC CBOﬁCTBa METAJIJIOB C ITIOMOIIIBXO €CTECCTBECHHOI'O (pyCCKOFO NN pOI[HOFO) SA3bIKA U A3bIKA XUMHU,

COCTaBJIATh MOJICKYJIAPHBIE YPABHEHHS PEAKIUM, XapaKTEPU3YIOUIUX XUMHUYECKHE CBOMCTBA METAIJIOB M HMX COCIUHEHUN, a TaKXKe€ SJICKTPOHHBIC
ypaBHeHI/ISI HpOI_[eCCOB OKHUCJICHHUA-BOCCTAHOBJICHU A,

YpaBHEHUS JIEKTPOJUTHUECKON JUCCOLUAIIMT; MOJIEKYJIIPHBIE, TTOJTHBIE M COKpPAIIEHHbIE HOHHBIE YPABHEHUS PEAKIIUNA C YHACTUEM DJIEKTPOJIUTOB;
yCTaHaBHI/IBaTI: HpI/I‘-II/IHHO-CJIe,Z[CTBGHHBIC CBsA3HU MC)KI[y CTpOGHI/IeM aToMma, XHMH‘-IGCKOﬁ CBA3bI0, TUIIOM KpI/ICTaJIJII/I‘IeCKOI\/'I peIJ_IeTKI/I MCETAJIJIOB U UX
COCIMHEHHH, UX 00MUMU (PU3NIECKUMH U XUMUYECKUMH CBOMCTBAMU;

OITMCHIBATh XMMHUYECKHE CBOMCTBA IMICIOYHBIX M IIEIOYHO3EMEIBHBIX METAJUIOB, a TAKXKE ATIOMHHHS M JKelle3a M WX COCIWHCHUM C ITOMOIIBIO
€CTECTBEHHOI0 (PYCCKOT0 HJIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJTHSATH, HAOJI01aTh U ONMUCHIBATh XUMHUYECKUN SKCTICPUMEHT 10 PACTIO3HABAHUIO BAKHEHIITMX KATHOHOB METAJIJIOB, THIPOKCU-HOHOB;
BKCHepI/IMeHTa.HBHO HUccijaeaoBaThb CBOﬁCTBa MCETAJIJIOB U UX COCHHH@HHﬁ, pGI_HaTI: E)KCHepI/IMeHTaJIBHBIC 3a4a4u I10 TECME «MGTEUIJIBI»;

OMHCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) SI3bIKA U S3BIKA XHUMUH;

MIPOBOJIUTH PACUETHI 10 XUMHUECKUM (POPMYJIaM M YpaBHEHHSIM PEaKIHii, MPOTEKAIOLINX C YYaCTHEM METAJUIOB U UX COCTUHECHUH.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

Yyamuiics 10JIKeH ymems:

paboTaTh MO COCTABJICHHOMY IUIaHY, UCTOJB3Yys HApsIy ¢ OCHOBHBIMH M JIOTIOJIHUTEIBHBIE CPEJCTBA (CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE MPUOOPHI,
cpeactBa MKT); ¢ moMoIpio yuurtesnst OTOMpaTh U PelIeHUs] YIeOHBIX 3aa4 HEOOXOIUMBIE CIOBAapH, SHLIMUKIIONEANHN, CIPABOYHUKH, SJICKTPOHHBIC
JIFCKU,

COIIOCTABJIAATH U OT6I/IpaTB I/IH(bOpMaI_[I/IIO, HOHy‘IGHHYIO "3 paBJII/I‘IHBIX NCTOYHUKOB (CJIOBapI/I, SOHIIUKJIOIICOUH, CHpaBO‘-IHI/IKI/I, 3H€KTpOHHBIe JUCKH,
cetb HTEpHET);

MPEICTaBIATh HHPOPMAIIUIO B BUE Ta0JIHII, CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHUCIIe ¢ TpuMeHeHueM cpeacts UKT;

0(OpMJIATH CBOU MBICIIH B YCTHOW M MHMCBMEHHOW PEYH C YUETOM CBOMX YUEOHBIX M JKM3HEHHBIX PEYEBBIX CHUTYyAI[Mi, B TOM YHCIIE C TPUMEHEHUEM
cpencts UKT;

COCTaBJIATH PEIIEH3UIO HAa TEKCT;



OCYUIIECTBJIATh JOKA3aTeIbCTBO OT MPOTUBHOTO.
Tema 2. IIpakTukym 1. CBolicTBa MeTa/1JI0B M MX coeJuHeHHI (3 1)

1. OcytiecTBiaeHHE EMOYKA XUMUYECKHUX MPEBPAILICHUH.

2. [lonydeHue u CBOMCTBA COETMHEHUIN METAJLIOB.

3.OKCnepuMEHTaIbHBIE 33/1a4 110 PACIIO3HABAHUIO U MOJYYEHUIO COCTMHEHUN METAJIOB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

VYyamuiics 10J1KeH ymems:

oOparaThcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HATPEBATEILHBIMH MPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKU OE30MMaCHOCTH,

Ha0JI0/1aTh 32 CBOMCTBAMH METAJNIOB M UX COCTUHEHUM U SBICHUSMU, IPOUCXOIAIIUMHU C HUMU;

OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PYCCKOT'O UM POJIHOTO) SI3bIKA U S3bIKA XUMUHU;

JIeNaTh BBIBOJIBI IO PE3YJIbTAaTaM IPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHU s

VYyamuiics 10J1KeH ymems:

OTIPEETISATh, UCXOIS U3 YIeOHOM 3a/1a4u, HEOOXOIMMOCTh UCITOJIb30BAHUS HAOIOICHUS WIH SKCIIEPHUMEHTA.

Tema 3. Hemeramuinl (10 u)

OOmiast XxapakTepuCTUKa HEMETAIJIOB: mosiokeHue B Ileproauueckoii cucteme xumuueckux sneMeHToB Jl. V. MenneneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB, 3JIEKTpooTpHUIaTebHOCTh (D0) Kak Mepa «HeMeTaumnaHoCTHY, psaa 0. Kpuctaimudeckoe cTpoeHHE HEMETANIOB — MPOCTHIX BEIIECTB.
Annorponus. Pusznyeckrue cBOKMCTBA HEMETAIIOB. OTHOCUTENIBHOCTD MOHATUN «METAI» U «HEMETAILI».

Bopopon. ITonoxenue Bogopoaa B [lepuoandeckoil cucteme xumudeckux snemeHToB J[. . MenneneeBa. Ctpoenue aroma u Moisiekyibl. Gusnyeckue
1 XMMUYECKHE CBOMCTBA BOJOPOJA, €T0 MOJYyYEHHUE U IPUMEHEHHE.

Bona.

Crpoenne monekynsl. BogopoaHas xumuueckas cBsi3b. Ou3ndeckue CBOWCTBA BOAbI. AHOMalIMU CBOMCTB BOAbL. ['mapodunbHbie U ruapohoOHbIe
BEIIIECTBA. XMMHUUYECKHE CBOMCTBA BOJbI. KpyroBopoTr Boabl B mpupozae. Bomoounctka. Asparus Boabl. beiToBeie GuiibTpel. MuHEpanbHbIE BOIBI.
JluctunnupoBaHHas BOJa, €€ IOJy4YEeHUE U IPUMEHEHHE.

O01mas XxapaKkTepUCTHKA raJIOreHOB.

Crpoenune aToMoB. IIpocThle BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpartkue cenenus o xmope, opome, dprope u oze. [I[puMeHeHne rajJoreHoB U UX COSTUHEHNN B HAPOJTHOM XO35HCTBE.

Cepa.

CtpoeHue atoma, ajsIOTPOIHsI, CBOMCTBA U MpUMeHeHue pomOuueckor cepbl. Okcuapl cepol (IV) u (VI), ux momyuenue, cBOWCTBa U NMPUMEHCHHE.
CepHast KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HAPOIHOM X03sicTBe. IIpon3BOACTBO CEPHOI KUCIIOTHI.

A3or.

CrpoeHne aToMa U MOJIEKYJIBI, CBOMCTBA NMPOCTOT0O BELleCTBA. AMMHUAK, CTPOEHUE, CBOMCTBA, MTOJIydeHrEe U puMeHeHne. Coilu aMMOHMS, UX CBOICTBa
u pumenenue. Oxcuapl azota (I11) u (IV).



A3OTHasi KMCJIOTa, €€ CBOWCTBA W MpUMeHeHWe. HUTpaTtel U HUTPUTHI, TTpoOIeMa MX COACPKAHUS B CEIBCKOXO3SHCTBEHHON MPOIYKIIUU. A30THBIC
yI0OpeHus.

dDochop.

CrpoeHue aroma, amjgoTpoOmMs, cBoiicTBa Oenoro M KpacHoro ¢ocdopa, ux mnpumeHeHne. OCHOBHBIE coenuHeHus: okcupa ¢ocdopa (V) u
oprodochopnas kucnota, pocharsl. DochopHbie ynodpeHus.

Yraepon.

Crtpoenue aTtoma, aJutOTpomus, cBoicTBa mMoaudukanuii, npumeHenue. Okcuapl yraepona (II) u (IV), ux cBoiictBa m npumeHeHue. KapOoHaTsr:
KaJIbLIUT, COZA, OTAIl, UX 3HAYEHHUE B IPUPOJIE U )KU3HU UEIIOBEKA.

Kpemunii.

Crtpoenne aToMa, KpUCTAJUIMYECKHI KpeMHHMI, ero cBoiictBa u mpumeHenue. Oxcun kpemuus (IV), ero mpupopansie pasHOBUIHOCTH. CHIIMKATBHI.
3HayeHHUEe COCTMHEHUI KPEMHUS B )KUBOU U HEXXUBOU Tipupoae. [loHsATHE 0 CUIMKATHON TPOMBIIIIEHHOCTH.

JdeMoHcTpanuu.

OO0pa3Ipl TaTOreHOB — MPOCTBHIX BEMIECTB. B3ammonelcTBUE TajoreHOB C HAaTpUEM, C allOMHHUEM. BriTecHeHue xjopom Opoma Wiau ioma u3
pacTBOpOB MX cojed. B3aumonencTsue cepsl ¢ METAJUIAMU, BOJOPOAOM U KHUCIOPOAOM. B3aumonelcTBrie KOHLUEHTPUPOBAHHOW a30THOW KHUCIIOTHI C
Mezbto. [lornomenre yriieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHune meau u3 ee okcuaa yriaeM. OOpasibl MPUPOAHBIX COCTUHEHHUI
xJiopa, cepbl, (ocdopa, yriepoxa, kpemHus. OOpas3ipl BaKHEHIIHMX Ui HApOJHOTO XO3siicTBa Cynb(aToB, HUTPATOB, KapOOHATOB, (ocharos.
OO0pasupbl cTekIa, KepaMHUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

19. Ilonyuyenue u pacno3HaBaHHE BOJAOPOJIA.

20. MccnenoBanue NOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

21.PacTBOopeHune iepMaHranara Kajausi WiId MEJHOI0 Kyllopoca B BOJE.

22. I'mpparanust o6e3BokeHHoro cynbdara meau (II).

23. U3roToBieHue TMIcOBOro OTIeYaTKa.

24. O3HaKOMJIEHUE C KOJUIEKITUEH OBITOBBIX (PHIIBTPOB.

25. O3HaKOMJIEHUE C COCTAaBOM MUHEPAJIbHOMN BOJBI.

26. KauecTBeHHas peaklys Ha raJOreHHUI-HOHBI.

27. Ilomyuenue u pacrio3HaBaHUE KUCIOPOAA.

28. 'openue cepbl Ha BO3AYXE U B KUCIOPOJIE.

29.CBoiicTBa paz0aBiIeHHON CEPHON KUCIIOTHI.

30. M3ydyeHue CBOWCTB aMMHaKa.

31. Pacrio3HaBaHue coJjieid aMMOHUSI.

32. CpoiicTBa pa30aBICHHOM a30THON KHCIIOTHI.

33. BzauMopaelicTBrE KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEZIBIO.

34. T'openue docdopa Ha BO3AYXE U B KUCIIOPOJIE.



35. PacnioznaBanue ¢ocharos.

36. 'opeHue yrist B KUCIOPOJIE.

37. IlonydeHue yroabHOU KUCIOTHI U U3yYEHUE €€ CBOMCTB.

38. Ilepexoa kapOOHATOB B THAPOKAPOOHATHI.

39. Paznoxenue ruipokapOboHaTa HaTpusl.

40. [TonyyeHue KpEMHEBOU KHUCIIOTHI U U3yUEHUE €€ CBOICTB.

IIpenmeTHbIe pe3ybTATHI 00yUYEeHUS

Yyamuiics 10JIKeH ymemn:

WCIIOJIB30BATh MPU XaPAKTEPUCTUKE METAIIOB U UX COCIMHEHUN MOHSITHS: «HEMETAIIBL», «TAJOTEHbD», «aJUIOTPOITHBIE BUIOU3MEHEHUS, <PKECTKOCTh
BOJIBI», «BPEMEHHAs ’KECTKOCTh BOBD», «IIOCTOSTHHAS JKECTKOCTH BOBI», «OOIIast )KECTKOCTh BOJIBI;

JaBaTh XapaKTEPUCTHUKY XUMHUECKHX 3JIEMEHTOB-HEMETAIJIOB (BOIOPO/A, TaJOTEHOB, KUCIOPO/Ia, Cephl, a30Ta, Gocdopa, yrieposa, KpeMHHUA) 10 UX
nonoxennto B Ilepuonuueckoil cucreme xumuueckux snemeHtoB Jl. VM. MenneneeBa (XMMHUYECKMH 3HAK, MOPSAKOBBIM HOMeEp, NEpUOJ, TpyIa,
MOArpYyIIa, OTHOCUTENbHAs aTOMHAasi Macca, CTPOCHHE aToMa (3apsii sAapa, YMCIO MPOTOHOB U HEHUTPOHOB B sjipe, OOIIee YUCIO 3JIEKTPOHOB,
pacmpesielieHrue IEKTPOHOB 1O AIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, opMyiia, HA3BaHWE W THUIl BBHICIIETO OKCHIA M THIpOKcHIa, (hopMmyla u
XapakTep JIETy4ero BOJIOPOAHOIO COeTUHEHUS);

HA3bIBATh COCAMHEHHS HEMETAILIOB M COCTABJIATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IIMe (PU3NUecKre U XMMUYECKHUEe CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSICHATh 3aBUCHUMOCTb CBOWCTB (WJIM MpencKa3blBaTh CBOWCTBA) XMMHUYECKUX 3JIEMEHTOB-HEMETAJIOB (paJuyc, HEMETaNInYeCKue CBOMCTBA
AJIEMEHTOB, OKHCIHTEIHbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX WMHU COSAMHEHHH (KHUCIOTHO-OCHOBHBIE CBOWMCTBA BBHICIIUX
OKCHJIOB U THJPOKCHJIOB, JIETYUYUX BOJOPOAHBIX COEAMHEHUMN, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MoyiokeHUs B llepmonnueckoii
CUCTEeME XMMHYECKHX 3eMeHToB /1. 1. MeHaeneena;

OIHCHIBAThH OOIIME XMMHUECKHUE CBOMCTBA HEMETAJNIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 MIIM POJHOTO) SI3bIKA U SI3bIKAa XUMUU;

COCTABJISITh MOJIEKYJISIPHBIC YPAaBHEHUSI PEAKLIMM, XapaKTepU3YIOIINX XUMUYECKHUE CBOMCTBA HEMETAUIOB U UX COCAMHEHUH, a TakXe 3JEKTPOHHBIC
YpaBHEHUS MIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHHUS;

YpaBHEHUS JEKTPOJIUTUYECKON JUCCOLMAIIUU; MOJIEKYJISIPHBIE, TOTHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUSI PEAKIUi C YHACTUEM AJIEKTPOJIUTOB;
YCTaHABJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3M MEXY CTPOCHHEM aTOMAa, XMMUYECKOM CBA3BIO, TUIIOM KPUCTAIIMYECKON PEIIETKH HEMETAJUIOB U UX
COCIMHEHMH, UX 00IUMHU (PU3MUECKUMU U XUMUYECKUMU CBOWCTBAMU;

ONKCHIBATh XUMHUYECKHE CBOMCTBA BOJOpOJA, TaJOTEHOB, KUCIOpOAa, cepbl, a3oTa, (ocdopa, rpadura, anmmasza, KpeMHUS U HX COEIUHEHUH C
MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO MJIM POJAHOTIO0) SI3bIKA U A3bIKAa XUMUH,

OTHCHIBATh CIIOCOOBI YCTPAaHEHUS KECTKOCTH BOJIbI U BBHITIOJIHATH COOTBETCTBYIOIIUI UM XUMUYECKHI1 SKCIIEPUMEHT;

BBITIONTHSATh, HAOMIOAATh U ONMUCHIBATh XUMUYECKUI 3KCIIEPUMEHT 10 PacliO3HABAaHUIO MOHOB BOAOPOJA M aMMOHMUS, cynbdar-, kapOoHaT-, CHIIUKAT-,
dbocdar-, xmopu-, OpoMua-, HOAUI-UOHOB;

AKCIEPUMEHTAILHO UCCIIEI0BATh CBOMCTBA METAJIOB U UX COECUHEHUH, pelllaTh SKCIepUMEHTANIbHBIE 33a/1auu 110 TeMe «Hemeramiby;

OIHCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;



MIPOBOAUTH PACUETHI [0 XUMUYECKUM (OopMyJiaM U YPaBHEHHSIM peakluid, MPOTEKAIOINX C y4aCTHEM HEMETAIIJIOB U UX COCAMHEHUN.
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHU s

VYyamuiics 10J1KeH ymems:

OpPraHHU30BBIBATH YUeOHOE B3AUMOACHCTBHE B TPyIIE (paclpeeNsaTh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. 11.);

MpeBUIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJNIEKTUBHBIX PEIICHUN;

MMOHUMATh MIPUYMHBI CBOET0 HEYCIeXa U HaXOJUTh CIIOCOOBI BRIXOJIa U3 3TOU CUTYAIIHH,

B JIMAJIOTE C YYUTENIEM YUUTHCS BbIpaOaThIBaTh KPUTEPUU OLIEHKHU U ONPEAEIATh CTENEeHb YCHEIIHOCTH BBIMOJHEHHS CBOeH paboThl U pabOThl BCEX,
HCXO/ISl U3 UMEIOIIUXCSl KPUTEPUEB, COBEPILICHCTBOBATH KPUTEPHUH OLIEHKHU U MOJIb30BaThCSl UMU B X0J1€ OIIEHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (PaKTamu;

KPUTHYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

CIIYIIATh JPYTUX, MBITATHCS IPUHUMATH IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHHS;

COCTaBJISITH pedepar 1o onpeneacHHon Gpopme;

OCYUIECTBJISITh KOCBEHHOE Pa3/IEIUTEIbHOE I0KAa3aTeIbCTBO.

Tema 4. IlpakTukym 2. CBoiicTBa cOeJMHEHU HeMeTAJJIOB (3 4)

4. DxcniepuMeHTaNIbHbBIE 33124k 0 TeMe «lloarpymnma kuciaopoaay.

5. DKkcnepuMeHTanbHbIe 33/1aun 1o TeMme «lloarpynmnel a3ota u yriepoaay.

6. [Tonyuenue, cobupanve U pacrmo3HaBaHHUE ra30B.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

Yyanuiics 10J1KeH yMems:

oOparaThcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HATPEBATEIbHBIMH MPUOOPAMU B COOTBETCTBUU C MPAaBUIIAMH TEXHUKU OE30MMaCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMM HEMETAJJIOB U UX COSAMHEHUN U SIBJICHUSIMH, IPOUCXOSIIIMMH C HUMU;

OMUCHIBATh XUMHUYECKUHN IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U S3bIKA XUMUM;

JIeNaTh BBIBOJIBI [0 pe3yNbTaTaM MPOBEJECHHOTO SKCIIEPUMEHTA.

MeTanpeamMeTHble pe3yabTaTbl 00y4eHHU s

Yyamuiics 10J1KeH yMems:

OTIPECTISATh, UCXOS U3 YUeOHOM 3a/1a4M, HEOOXOIMMOCTh UCITOJIb30BAHUS HAOIOICHHUS WIH SKCIIEPHUMEHTA.

Tema 5. O000meHre 3HAHUI 10 XUMUHM 32 KYPC OCHOBHOM mKoJbl. [loaroroska

K rocyaapcrBeHHoi uroropoii arrecrauuu (F'HA) (6 4)

[Tepuonnueckuii 3akoH u Ilepuognyeckas cucrtemMa xumudeckux sneMeHToB . . Menaeneea. @u3n4ecKuil CMbICT MOPSAIKOBOIO HOMEpA JIEMEHTA,
HOMEPOB MEepUoAa U IrPYMIbl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B MEPUOJAX U TPYINax B CBETE MPEACTaBICHUN O
CTPOCHHH aTOMOB 3JIEMEHTOB.

3HaUYeHHE MEPUOJUYECKOTO 3aKOoHa. BUABI XMMUYECKUX CBSA3EH M THUIMBl KPUCTAIUIMYECKUX PEHIETOK. B3anMMOCBS3b CTPOEHUSI U CBOMCTB BEILECTB.
Krnaccudukanns XuMHUeCKUX peaklHii [0 pa3IuYHbIM MpU3HAKaM (YUCIIO U COCTaB pearupyrolux 1 00pa3youXcs BEIECTB; HAIUIHE



rpaHunbel pazaena (as; TernoBoil 3¢ (deKT; u3MeHeHue CTeNeHe OKUCIIEHHsS aTOMOB; HCIIOJIb30BAHME KaTalln3aTopa; HalpaBlieHHE MPOTEKaHUS).
CKOpOCTh XMMHYECKHX peakiuii U (akTtopbl, Biusgoomue Ha Hee. OOpaTUMOCTh XMMHUYECKHX PEAKIUi U CIOCOOBI CMEIIEHUS XUMHUYECKOTO
paBHOBECHS.

HpOCTBIe 1 CJIOKHBIC BCUICCTBA. Meramnsl 1 HemeTansl. I eHeTHUeckue pAAbl MCTAJUIA, HCMETAJIJIa U ICPEXOAHOTO MCTAJLJIA. OKCI/II[BI 1 TUAPOKCUIBI
(ocHOBaHMsI, KHCIOTBHI, aM(OTEepHbIE THAPOKCHIBI), coimu. MX cocraB, knaccudukaus W oOlMe XWMHUYECKHE CBOHCTBA B CBETE TEOPUHU
BHGKTpOHHTHHGCKOﬁ JUCCOoLUaln.

JIMYHOCTHBIE Pe3yJbTATHI 00yUeHUs

Yyamuiics 10J1KeH:

3HAmMb U NOHUMAMmMb: OCHOBHbBIE UCTOPUYECKHE COOBITHUS, CBA3aHHbBIE C PA3BUTHEM XUMHUH U O0OILIECTBA; JOCTHKEHHS B 00JIaCTH XUMUU U KYJIbTypHBIE
Tpaauluy (B YaCTHOCTH, HAYYHBIE TPAAUIIMM) CBOEH CTpaHbBI; OOIIEMHUPOBBIE JOCTHXKEHHS B 00JaCTH XHWMHHW; OCHOBHBIC NMPUHIUIBI M TPaBHIIA
OTHOIIECHHUS K MPUPOJE; OCHOBHI 37J0POBOr0 00pa3a )KU3HU U 30pOBbecOEpEraroiX TEXHOIOTHIA;

IpaBHJia MIOBCACHUSA B ‘-IpC?;BBI‘IElﬁHBIX CUTyallusX, CBA3AHHBIX C BO3,Z[€I>'ICTBH€M PA3JIMYHBIX BCUICCTB; OCHOBHBLIC IIpaBa U O65[33.HHOCTI/I TpaxJaHruHa (B
TOM YHUCJI€ YYallerocs), CBI3aHHbIE C IMYHOCTHBIM, MPO(ECCHOHABHBIM U dKU3HEHHBIM CaMOOIIpe/IeTICHUEM;

COIIMANIbHYIO 3HAYMMOCTb U COZiep KaHue Mpodeccuii, CBA3aHHBIX ¢ XUMUEH;

UCHBIMBIEAMb: TYBCTBO TOPAOCTH 32 POCCHICKYIO XMMHUECKYI0 HayKy M YBaKEHHE K MCTOPUU €€ Pa3BUTHS, YBAKEHUE U NMPUHSATUE JOCTUKEHHMA
XMMHU B MUDE; JIIOOOBb K IPUPOE; YBAKEHHE K OKPYXKAIOIUM (yJaIlUuMCs, YUUTESIM, POAUTEISIM U Jp.) — YMETh CIIyIIaTh U CIBIIATh HapTHepa,
MpHU3HABaTh MPABO KaXJOr0 Ha COOCTBEHHOE MHEHHE, MPUHHUMATh PEUIeHHs] C Y4YeTOM IMO3HMIMH BCEX YYaCTHUKOB; UYBCTBO IPEKPACHOTO M
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB M UX MPEBPAIICHUI; CAMOYBaKEHHE U SMOLIMOHAIBHO-TIOJI0XKUTEIbHOE OTHOIICHHUE K
ceOe;

npu3Haeamy: NEHHOCTH 3/JOPOBBS (CBOETO U IPYTUX JIOJEH ); HEOOXOIUMOCTh CAMOBBIPAKEHHUS, CAMOpeAIU3alliK, COIIMAbHOTO MPU3HAHUS;
OCO3Haeambsb. TOTOBHOCTDb (I/IJ'II/I HGI‘OTOBHOCTB) K CaMOCTOSTCJIIbHBIM MMOCTYIIKaAM U ,Z[GﬁCTBHHM, OTBCTCTBCHHOCTD 3a UX PC3YJIbTAThl, TOTOBHOCTDH (I/IJII/I
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO MO3HIIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM IOCTYIIKaM;

NPOAGIAMB: YKOIOTUIECKOE CO3HAHHE, HOOPOKEIaTeIIbHOCTh, JOBEPHUE W BHUMATEIHHOCTH K JIIOJSM, TOTOBHOCTh K COTPYAHHYECTBY W IpYyxKOe,
OKa3aHHWIO TIOMOIM TEeM, KTO B HEHW HYXKJIaeTcs,; OOOOIICHHBIM, yCTOWYMBBIN M W30MpaTENbHBIM TO3HABATEIbHBIH HWHTEPEC, WHHUIIMATUBY W
JIIO603HEITCJIBHOCTB B U3YUCHUU MHUPA BCUICCTB U peaxunﬁ; HEJICYCTPCMIICHHOCTDL U HAacCTONYUBOCTEH B AJOCTUKCHNU uenef/'l, TOTOBHOCTH K IPCOJOJICHUIO
TpYyIHOCTEHN; YOKICHHOCTh B BO3MOXKHOCTH MO3HAHUS MPUPObI, HEOOXOJUMOCTH Pa3yMHOI'O UCIIOJIb30BAHMS JOCTHXKEHUN HayKU U TEXHOJIOTHI JJist
pa3BUTHS OOIIECTBA;

yMemb: YCTaHABINBATh CBSI3b MEXIY LIEJIbI0 U3yUYEHUS XMMHHU U TE€M, JJIs YEro OHA OCYIIECTBISAETCS (MOTHBAaMH); BBIMOJIHATH KOPPUTHPYIOIIYIO
CaMOOIICHKY, 3aK/IIOYAIOIIYIOCs B KOHTPOJIC 3a MPOLUCCCOM U3YUCHUA XUMUHU U BHCCCHUU HGO6XO,Z[I/IMBIX KOPPCKTHUBOB, COOTBCTCTBYIOIIHUX STallaM U
crocobaM M3yueHus: Kypca XMMHUH; BBIOJIHATh PETPOCIEKTUBHYIO CAMOOLIEHKY, 3aKJIIOUAIOIIYIOCS B OLIEHKE Ipollecca U pe3ysibTaTta U3ydeHHus Kypca
XHMMHHU OCHOBHOU ITIKOJIBI, ITIOABCACHHNHN UTOT'OB HA OCHOBC COOTHCCCHUA ueneﬁ " pC3YyJIbTATOB,

CTPOMUTH >KU3HEHHbIE U MPOo(eCcCHOHATIbHbIE IUIAHBI C YYETOM KOHKPETHBIX COI[MAIbHO-UCTOPUYECKUX, MOJUTUYECKMX U SKOHOMHYECKHX YCJIOBHIA,
OCO3HaBaThb COGCTBCHHBIG IIEHHOCTHU U COOTBECTCTBUEC UX



IIPUHUMAEMBIM B J)KM3HU PELICHUSIM; BECTH JHAJIOT HA OCHOBE PABHOMNPABHBIX OTHOLIEHUH M B3aWMHOI'O YBa)KCHMS; BBIIEIATh HPABCTBEHHBIM aCIIEKT
MOBE/ICHUS M COOTHOCHUTH MOCTYNKH (CBOM U JAPYTUX JIOJCH) M COOBITHS C MPUHSATHIMH ITHYECKUMU HOPMaMH; B TIPEJEIax CBOUX BO3MOXKHOCTEH
MIPOTUBOACHCTBOBATh ACUCTBUAM U BIUSHUSM, IPEACTABISIONIUM YIPO3Y JKU3HH, 3I0POBbIO U O€30MMaCHOCTH JUYHOCTH U OOLIECTBA.
Ilnannpyemble pe3ybTaThl 00yUeHUSI:

BbInyCKHUK HAY4YUTCSH:

* OMHCHIBATh CBOMCTBA TBEPBIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIICISS UX CYIIECTBEHHBIC TPU3HAKH;

* XapaKTepu30BaTh BEIIECTBA MO COCTAaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHAaBIMBaThb IPUYMHHO-CICIACTBEHHBIE CBA3W MEXIYy JaHHBIMHU
XapaKTEePUCTUKAMHU BEILIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKHU DJIEMEHT», «IIPOCTOE BEIIECTBO», «CII0KHOE
BEILIECTBOY, «BAJIEGHTHOCThY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* 1300pa)kaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUYECKHX (HOPMYN M CYHUTHOCTh XMMHUYECKHX DPEaKIHH C MOMOIIbI0 XWMHUYECKUX
YPaBHEHUN;

* BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAKKE MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTA B COCAMHEHUSX
JUTSI OLIEHKHU UX MPAKTHYECKOM 3HAUYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/IbI, OCHOBAaHHUSI, KUCJIOTBI, COJIH;

* KJIacCU(UIUPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI M COJIA TIO COCTAaBY;

* 110JIb30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOU MOCYAOM;

* IPOBOJUTH HECIIOKHbIE XMMHUYECKUE OMBITHl U HAOIIOJEHUS 32 M3MEHEHHUSMHU CBOICTB BEIIECTB B IpOIIECCE UX MpeBpalleHuil; coOIoaaTh
MpaBWJIa TEXHUKHU 0€30MaCHOCTH MPU MPOBEICHUN HAOIIOACHHIA U OTIBITOB;

* pa3nUy4aTh SKCHEPUMEHTAIBHO KHUCIOTHl U IIEIO0YH, MOJIB3YSACh UHIUKATOPAMHU; OCO3HABAaTh HEOOXOJWMOCTh COOMIOACHUS Mep 0e30MacHOCTH
Py OOpAaIeHUH ¢ KUCTIOTaMU U IIEI0YaMH.

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona Jl. 1. Menzaeneena;

* ONUCBIBATH U XapaKTEPU30BaTh TAOMMUHYIO (POpPMY MEPHOINIECKON CHCTEMbI XUMUYECKUX PJICMEHTOB;

* XapaKTepu30BaTh COCTAaB aTOMHBIX SIEP M PACHPEIEICHUE YNCIA SJIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX
MEPUOJIOB MEPUOANYUECKON CUCTEMBI, a TAKKE Kalus U KaJIbLIMS;

* pa3IMyaTh BUJIBI XUMUYECKOM CBSI3M: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJSIPHYIO U METAJNINYECKYIO;

* 1300pakaTh NIEKTPOHHO-HOHHBIE (DOPMYITBI BEMIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BELIECTB OT CTPOEHUS UX KPUCTAIUINYECKHUX PEIIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX, METAJUTMYECKUX;

* XapaKTeprU30BaTh XUMHUYECKUE DIIEMEHTHl M MX COCAMHECHHS Ha OCHOBE TOJIOKEHUS DJIEMEHTOB B MEPHOIAMYECKON CHCTeMe M OCOOeHHOCTen
CTPOEHHUS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYCHHUE MEPUOAUYECKOTO 3aKOHA M MEPUOAMYECKON CHUCTEMbl XUMHUYECKUX 3JEMEHTOB
J1. . MenneneeBa; * 00bACHATD CyTh XUMHUYECKHUX IIPOLECCOB U UX MPUHIUIHAIBEHOE OTJINYME OT PU3NYECKUX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIUN;



* YCTaHABJIMBATH MPUHAAIC)KHOCTh XUMUYECKOM peakluu K ONpeeI€HHOMY TUITY [0 OJHOMY U3 KJIacCU(UKALIMOHHBIX MPU3HAKOB: 1) MO YHCTy U
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKIIMU COCTUHEHNUS, PA3JIOKCHHS, 3aMEIICHUsT 1 00MEHa); 2) TI0 BBIICICHUIO WM MOTJIOICHUIO
TEIUIOTHl (peakUuu SK30TePMHUYECKHE M JHAOTEPMUYECKHE); 3) IO HM3MEHEHUIO CTENEHEH OKHCICHHUS XHMUYECKUX DJIEMEHTOB (peakuuu
OKHUCIIUTEITHHO-BOCCTAHOBUTEIBHEIE); 4) 10 00paTUMOCTH TIpoliecca (peakiuu o0paTuMbie U HeoOpaTHMBbIE),

* COCTABJIATh YPAaBHEHHUS AJIEKTPOJIUTUUYECKON AMCCOLMAIMHN KHUCIIOT, IIeJIouel, CoJiel; MOJIHbIe U COKpalIéHHbIE MOHHBIE YpaBHEHUS PEaKIIHUi
0o0OMeHa; ypaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOAYKTHl XHMHUYECKUX peakuuid mo Qopmyiaam/Ha3BaHUSIM HCXOJIHBIX BEIIECTB; ONPEIENSITh HMCXOJIHBIE BEIECTBA IO
(dbopmynaM/Ha3BaHUSAM MPOYKTOB PEAKLIUY;

* COCTABJIATh ypaBHEHUS peakiuil, COOTBETCTBYIOIIMUX IOCIIEOBATEILHOCTU («IIETIOUKE») MpEeBpallleHnii HEOPraHMYEeCKUX BEIECTB Pa3INYHbIX
KJIaCCOB;

* BBISIBIISITH B IIPOILIECCE IKCIIEPUMEHTA MMPU3HAKH, CBUECTEILCTBYIOIINE O MPOTEKAaHUH XUMHUYECKON peaKIny;

* [IPUTOTOBJIATH PACTBOPBI C OMPEIEIEHHON MaCCOBOU T0JIEW paCTBOPEHHOIO BELIECTBA;

* ONPENENATh XapaKTep CPpebl BOAHBIX PACTBOPOB KUCIIOT U LIEI0YEH 110 U3MEHEHUIO OKPACKU WHIUKATOPOB;

* IPOBOJINThH KAUECTBEHHbIE PEAKIIUH, IIOATBEP)KIAIOIINE HAJTMYUE B BOJHBIX PACTBOPAX BEILECTB OT/AEIbHBIX HOHOB

* ONpEeNeNATh MPUHAIJIEKHOCTh HEOPraHMUECKUX BEIIECTB K OJJHOMY U3 M3YUYEHHBIX KJIACCOB/TPYII: METAJUIbl U HEMETAILIbI, OKCH/IbI, OCHOBaHMS,
KHCJIOTHI, COJIU;

* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BaHUSIM;

* OIPEIENSTh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX COCTMHEHUI 110 BAJICHTHOCTSIM M CTETICHSAM OKHCIICHHS 3JIEMEHTOB, a TAaKXKe 3apsaM HOHOB, YKa3aHHBIM
B Ta0JIHMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUU U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKUX M XUMHYECKHMX CBOICTB MPOCTBHIX BEIIECTB (METAJUIOB W HEMETANIOB) U UX BBICIINX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMHU BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBIE JJIS TPYII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTEPHbIE JUIsl KAXKI0TO U3 KJIaCCOB HEOPraHMUECKUX BEIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIIHNA, TOATBEPXKIAIOIINX XMMHUYECKIE CBOMCTBA HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUH H COJIEH;

* OIPENIENATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUSX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBLHBIN OaMaHC (U1 M3YYEHHBIX PEaKIlHii) O MPeAIOKEHHBIM CXeMaM PeakLuii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, OATBEPKIAIOIINE XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPTAaHUYECKUX BEILIECTB;

Boinycknuk nonyuum 603mMo0xicHOCHb HAYUUMBCA:

* 2DAMOMHO 0OPAAMBCS C 8EULECNBAMU 8 NOBCEOHEBHOU HCUSHUL,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKOJLO2UYECKU De30NACH020 NOBEOeHUsl 8 OKPYHcaloujell npupooHoll cpeoe;

* NOHUMAMb CMbBICT U HEe0OXO00UMOCMb COONO0EHUS NPEeONUCAHUL, NpedazaemvlX 6 UHCMPYKYUAX NO UCNONIb308AHUIO JIeKAPCME, CPeoCcme
ObLIMOBOU XUMUU U OD.;



* UCNONIL308aMb NPUOOPEMEHHbBLE KII0Ye8ble KOMNEeMeHMHOCHU NPU 8bINOIHEHUU UCCIe008AMeNbCKUX NPOEKMO8 N0 U3YYeHUIO C8OLICE, CNOC0008
NONYYeHUs U PACNO3ZHABAHUS 8EU|eCE;

* Pazsueamb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHONb3YA CPeOCmed YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ meKcmamu
VueOHUKa U OONOIHUMENLHOU TUMEePamypoll, CNPABOUHbIMU MAOIUYAMU, NPOABGTAMb 20MOBHOCMb K YBANCEHUIO UHOU MOYKU 3PEHUSI NPU 00CYIHCOeHUU
Pe3yIbmamos 8blNOIHEHHOU pabombl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O eujecmeax U XUMUUECKUX Npoyeccax, Kpumuiecku OMHOCUMbCA K NCeBOOHAYUHOU UHGOopmayuu,
Heo0OpOCco8eCcmMHOU peKiiame, KACarouwelicsi UCNOIb308AHUsL PA3IUYHBIX 8EUieCM8.

* 0CO3HABAMb 3HAUEHUE MeOPEeMULeCKUX 3HAHUL O NPAKMUYECKOU 0esimelbHOCMU Yel06eKd;

* ONUCHIBAMb U3YYEHHbIE 00BEKMbl KAK CUCIEMDbL, NPUMEHSS TI02UK)Y CUCEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUUECKOU CUCeMbl XUMUYECKUX DJIeMEeHMO8 0N OObACHEHUs U NpeosUOeHUs CBOUCME
KOHKDEMHbIX 8euecms;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPeOCME0M VenyOieHus 3HAHULL 00 UCTNOPUU CMAHOBIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUI, NePUOOUYEeCcK020 3aKOHA KaK 00OHO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX O0CTMUNCEHUAX HAVKU U MEXHUKU.

* cocmasnims MONEKYIAPHbIE U NOIHbIE UOHHbIE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMb NPUMEPLI PEaKyull, NOOMEEPAHCOAIOUIUX CYUECMBOBANHUE 83AUMOCEAZU MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX Gelyecms;

* NPOCHO3UPOBAMb Pe3YIbMAambl 8030€UCMEUs PA3TUUHBIX PAKMOPO8 HA USMEHEHUEe CKOPOCTNU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb PE3YIbMAMbl 8030€UCMBUSL PASTUYHBIX PAKMOPO8 HA CMeujeHUe XUMULECKO20 PABHOBECUL.

* NPOCHO3UPOBAMb XUMUYECKUE C8OUCMBA 8eUleCme Ha OCHOBE UX COCMABA U CMPOEHUS,

* NPOCHO3UPOBAMb CHOCOOHOCb 8euecmsa NPOsGIAMb OKUCIUMENbHbIE UIU 80CCMAHOBUMENbHbIE CEOUCMEA C YYEMOM CmeneHel OKUCIeHUs.
I/IEMEHMO8, BX00AUUX 8 €20 COCMA8;

* 8bIAGIAMb CYUWECMBOBANUE 2EHEMUYECKOU 83AUMOCEAZU MEHCOY 8eUjeCmEamu 8 paody: NPOCmoe 8euecmeo — OKCUO — SUOPOKCUO — COJlb,

* 0p2aHU308b18aMb, NPOBOOUMb YUEeHUUECKUe NPOEeKMblL NO UCCIe008AHUIO CEOUCTE 8eUleC8, UMEIOWUX 8aXCHOe NPAKMUYecKoe 3Ha4eHue.

Onucanne y4e0HO-MeTOAMYECKOr0 W MAaTePHATbHO-TEXHUYECKOI0 olOecredeHHs

Y4yedHo — MeToaANYECKOE o0ecmeyeHue

1.ITpumepHast mporpaMMa OCHOBHOTO 00111er0 0Opa3zoBaHus 0 XUMUU (0a30BbBIi YPOBEHbD);
2.Astopckas mporpamma O.C.I"'abpuensiHa, coorBercTBytomas denepanipbHoMy ['ocymapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTY
OCHOBHOTO 00111er0 00pa3oBaHus U fonyueHHas MuHucrepcTBoM oOpasoBanus u Hayku Poccuiickoit @enepanunu (O.C.I'abpuernsn [IporpamMma
Kypca xumuu s 8-9 kiaccoB o0meodpazoBarenbHbx yupexaenuii / O.C.I'abpuensia. — M.: JIpoda, 2016r.).
3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHas kHUTA yuuTens. Xumus. 9 k 1.: Meroauueckoe nmocodue. — M.: JIpoda, 20151
4. Xumus. 9 k 1.: KoatponbHbie u npoBepouHbie padoThl kK yueOHuky O. C. 'abpuensaa «Xumust. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakoBa u 1p. — M.: [Ipoda, 2018r.
S.T'abpuensn O. C., Ocmpoymos U. I'. 3ydaem xumurio B 9 k i1.: [lugaktuaeckue marepuaisl. — M.: briuk mutroc, 2016r.
6.l abpuenan O. C., Awykoea A. B. Pabouas terpans. 9 k 1. K yuebuuky O. C. I'abpuensna «Xumus. 9». — M.: [Ipoda, 2018r.
7.1 'abpuenan O. C., Bockobounukosa H. [1. XumMust B TecTax, 3ajadax, ynpakHeHHsXx. 8— 9 ki — M.: Jlpoda, 2017r.



MarepuajibHO-TeXHUYeCKoe o0ecreyeHue:

st oOyueHus yJamuxcss OCHOBHOM IIKOJIBI B COOTBETCTBUM ¢ TpeboBaHUsMH DenepaibHOTO0 rocy1apcTBEHHOTO 00pa3oBaTelbHOIO CTaHIapTa
HeoOXouMa peanu3anus AeATeIbHOCTHOrO moaxoaa. JlesaTenbHOCTHBIM Moaxoa TpeOyeT MOCTOSHHOM Omophl Mpolecca OO0ydeHHs XMMUU Ha
JEMOHCTPAIIMOHHBIA SKCIIEPUMEHT, MPAKTUYCCKUE 3aHATUS U J1a00OpaTOPHBIC OMBITHI, BBIIOJHAEMbIC ydamuMucsa. KaOWHeT XWMHUM OCHAIIEH
KOMIUIEKTOM JE€MOHCTPAIlMOHHOTO U Jab0opaToOpHOro 00OpyIOBaHUS MO XMUMHH I OCHOBHOW MIKOJBL. B kaOnHeTe XMMHU OCYILECTBISIOTCS Kak
ypouHasi, TaKk ¥ BHEypouHast (opMbl yueOHO-BOCIIUTATEILHON ACATENBHOCTH ¢ yyamumucs. OcHaileHue B Ooubliei yactu cooTBeTcTByeT [lepeunio
o0opynoBaHWs KaOWHETa XMMHUM W BKJIIOYACT pa3IMYHbIE THUIBI CPEICTB 0O0ydeHHUs. Bomblnyr0 dYacTb 0OOpYIOBAaHHS COCTaBISIOT y4eOHO-
MPaKTUYECKoe M y4eOHO-TabopaTopHOE 00OPYIOBAaHUE, B TOM YHCJE KOMIUIEKT HAaTYpalbHBIX OOBEKTOB, MOJENHU, MPUOOPHI U MHCTPYMEHTHI JUIS
MIPOBEJICHUS IEMOHCTPALIUN U MPAKTUYECKUX 3aHATHH, J€MOHCTPAallMOHHbIE TaOIUIIbI, BUIEO, MEIHa OCHAIICHHE.

B xommiekT TexHHu4ecKux U WH(POPMAIMOHHO-KOMMYHUKATUBHBIX CPEACTB OOyUYEHUS BXOJAT: ammaparypa Ui 3alicei U BOCIIPOU3BEICHUS
ayIuo- U BUJICOMH(OPMAIIMK, KOMIIBIOTEP, MYJIbTUMEIUA MPOEKTOp, JOCKA C MHTEPAKTHUBHOW MPHCTABKOM, KOJUIEKIHMS MeIua-pecypcoB, BBIXOH B
HNuTtepner.

Hcnonp30BaHne 3JIEKTPOHHBIX CPEICTB 00yUEHHUS MTO3BOJISIIOT:

e AKTUBU3UPOBATH JIEATEIBHOCTh O0YYAIOLINXCS, TOJIy4aTh 00Jiee BHICOKHE KaUeCTBECHHBIE Pe3yIbTaThl 00yUeHUS;

e 1pu noaroroske Kk EI'D obecrneunBaTh CaMOCTOATEILHOCTD B OBJIAJICHUU COJEpKAHUEM Kypca .

o (dopmupoBarh UKT - KOMIETEHTHOCTH, CHOCOOCTBYIOLIYIO YCIICIIHOCTH B Y4eOHOMN JAeATEIbHOCTH;

e dopmuposats YVY/I;

Hamypanouwvie 06vexkmul

Hatypanbable 00BEKTHI, UCTIONb3yeMble B O0OYYEHUH XMMHH, BKIIIOYAIOT B ce0s KOJUIEKLIMM MUHEPAIIOB M TOPHBIX MOPOJ, METAJUIOB U CIUIABOB,
MUHEPAJIBHBIX yIOOpPEHHH, MIacTMace, KayuyKoB, BOJIOKOH U T. 1.

O3HakoOMJIEHHE Y4YaIUXCs C 00pa3liaMi UCXOIHBIX BEIIECTB, MOJIYIPOJYKTOB U TOTOBBIX U3/IENUIl MO3BOJISIET MOIYYUTh HATJISAHOE MPEICTaBICHUE
00 3THX MaTepuaiax, UX BHEIIHEM BH/JIE, @ TAK)KE O HEKOTOPBIX (PU3MUECKUX CBOWCTBAX.

Xumuueckue peakmuevl u Mamepuail

OOpareHrne coO MHOTHMMH BEIIECTBAMHU TPeOyeT CTPOTOro COOIOCHUS TPaBUJI TEXHUKH O€30MacHOCTH, OCOOCHHO MPU BBHIMIOJHEHHUH OTBITOB
caMHMH yJanmucs. Bece HeoOXoquMble Mephl IPEI0CTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JOKYMEHTAX U MHCTPYKIIMAX.
Xumuueckan nadopamopnan nocyoa, annapamsul u npUOOpsl

XuMudeckast Iocy/ia MoApa3AeisieTCs Ha IBE TPYIIIBL: ISl BBITOJIHEHUS OMBITOB YUAITUMUCS U IEMOHCTPAIIMOHHBIX OITBITOB.

[Tpubopsl, anmaparsl ¥ YCTAHOBKH, HCIIOJIb3yeMbIe Ha YPOKaX XUMUH, MOAPA3IESAIOT Ha OCHOBE MPOTEKAIOIINUX B HUX (PU3UYECKUX U XUMUYECKHX .

Mooenu

OO0beKkTaMu MOJIETUPOBAHUS B XUMHH SBIISIOTCS aTOMBbI, MOJIEKYJIbl, KPUCTAILIbI, 3aBOJCKHUE aMIapaThl, a TAKKe MPOUCXOSAIINE MTPOLIECCHI.

B npenonaBaHny XMMHH UCTIONB3YIOTCS MOAETH KPUCTAJUIMYECKUX PEHIETOK anMasa, rpaduTa, cepsl, pochopa, okcuaa yriepoaa(ly), moBapeHHoOU
COJIH, NIbJIa, HO/a, Kelie3a, Meld, Maruus, Habopbl MOJIeNiel aTOMOB I COCTABIICHUS IIIAPOCTEPKHEBBIX MOJENIEH MOJIEKYIL.

Yueonwvie nocooun na neuammnoii ocrnose



B mponecce O6y‘ICHI/Iﬂ XUMHHU HCIOJB3YIOTCA CICAYIOIHC Ta6J'II/IHBI IMOCTOSAHHOI'0 S5KCIIOHHUPOBAHUA: «HepnozmquKaﬂ CHCTEMAa XHMHYCCKHX

snemenToB .M. MeHzaeneeBay,
MeTaIIIOB», «KpyroBopoT BEIIECTB B MPUPOIL» U AP.

«Tabnauma pacTBOPUMOCTH  KHCIIOT,

OCHOBaHUII U

coJIei»,

«ONEKTPOXUMHUYECKUI pAl  HanpsKEeHUi

Jlyis opraHu3anuu caMOCTOSITENBHON PabOThl 00ydYaromUXCs Ha ypoKaX HCIONB3YIOT pa3sHOOOpa3HbIe NUIAKTUYECKHE MAaTepUaNbl: TETpaaud Ha
NICYaTHOH OCHOBE WJIM OTHENbHBIC pabovne JUCTHI — WHCTPYKIWH, KapTOYKH C 3aJaHUSIMHU PAa3HOW CTENEHW TPYAHOCTU JUIS M3YYCHUS HOBOTO
MaTepuana, CaMOIPOBEPKHU M KOHTPOJIS 3HAHUH yJaIuxcsl.

Jlnst oGecriedeHust 6€30MacHOTO TPpyJAa KaOMHETE XMMHUU UMEETCS:
e IIPOTHUBOIIOXKAPHBIA NHBEHTAPh
e amTeyka c HAOOPOM MEIMKAMEHTOB H MEPEBI30YHBIX CPECTB;

e HHCTPYKIIMHU IO paBUjIaM O€30MAaCHOCTH TPYyAa AJIsl 00yJaromuxcs

IloypouHoe muiaHUpOBaHUE

Ne Tema u TN ypoka DJIeMeHTBbI ILi1aHupyeMblie pe3y/abTaThl JlabopaTopno- | O6opynoBan |[lomam
K3C coaeprkaHus IIpenmernbie MeTanpeamMeTrHbie JInuHoCcTHBIE | IPAKTHYECKHE | He Hee
n/ YV YV paboThI 3aJaHU
n e
Tema 1. O0masi xapaKTepUCTHKA XHMHUYECKHX 3JIEMEHTOB U XUMHYEeCKUX peakuuii. (54.)
1/ XapakTepucTuka Beoanbiii Hayuamcs: xapak | PerynssTuBHbie: @opMHUpYIOT §1
1 XHMHYECKOro MHCTPYKTaX I10 TEPU30BaTh CTaBST yueOHbIe 3a/layl | OTBETCTBEHHO cTp3-6
yiementa memanna/ | OT u Th. XUMHYECKHE Ha OCHOBE COOTHECEHUSI | € OTHOLIEHUE
Hememanna XapakTepucruka 31eMeHTHI 1-3 TOT0, YTO y>K€ U3BECTHO | K YUEHHIO.
XUMHUYCCKOI'O nepuoaa mo ux 1 YCBOCHO yYalllUMCA, U
2/ HA OCHOBAHHH €ro JJIEMEHTA 10 IIOJIO’KEHHUIO TOTO, YTO emlé
2 MOJIOKEHHUS B MOJIOKEHHUIO B I[ICXD5 .. HEH3BECTHO.
Ilepuoauyeckoii [ICXD A.14. Menpeneesa. Ilo3naBaTebHbBIE: §1
cucreme Menpeneesa. Ionyuyam CaMOCTOSITEIILHO cTp6-8
Jl. 1. MenaeseeBa. JleMoHcTpanus: 803MOICHOCHLD BBIICIISIFOT U
YPOKH OTKpBITUS MOJIETIN AaTOMOB Hayyumosca: onuc | GopMyIHpYIOT
HOBOTO 3HAHMS. 3JeMeHTOB 1-3 bIBaTh MO3HABATENIbHYIO 1ETb.
MIEPHOIOB. n3yueHHsle 00be | KoMMyHUKaTHBHBIE:
KTHI KaK CUCTEMBI, | GOPMYyIUPYIOT

IIPUMEHSS JIOTUKY
CUCTEMHOTO

cOOCTBEHHOE MHEHUE U
[TO3HIIMIO, 3aA0T




aHaiusza. BOIPOCHI, CTOST
MIOHSATHBIE 7151 TapTHEPA
TOHSITHS
3/ I[epuoanuecknii Crpykrypa [ICXD | Hayuamecs: PeryasituBHbIe: Omnpenensitor | JleMoncTpauus §3
3 3aKOH U JI.1. Menneneesa. OIMCHIBATH U [InanupyroT cBOn CBOIO JINYHYIO | pa3JIM4HbIC

Ilepunonnueckas CrpoeHue aToMma. XapaKTepu30BaTh | JAEHCTBUSA B MO3ULMIO, ¢dbopmbI TaOIHILL
cucrema xumuiecku | Ousnuecknit TaOJIUYHYIO COOTBETCTBUU C a/IeKBaTHYIO MepUOINIECKON
X 3JICMEHTOB CMBICTT dopmy IICXD MOCTaBJICHHOM 3a1aueil | nuddepeHup | cuctemsl.
. K. MenneneeBa. IOPSAIKOBOTO JLN. U YCIIOBUSIMM €€ OBaHHYIO JI. om. Ne2.
KomOunupoBaHHbIi HOMeEpa, HoMepa Meneneesa; peanu3anuu. CaMOOLIEHKY MopenupoBanu
YPOK. nepuoja, Homepa JieJIaTh Ilo3naBaTenbHbIE: CBOMX € MOCTPOECHUS

TPYIIIIbI YMO3aKJI4YEHHS O | CTaBAT YCIIEXOB B Ilepuoanueckoit

XUMHYECKOT0 Xapakrepe 1 GopMyIUpYIOT Lenu U | yuele. cucrems! J[.1.

anemenTa B IICXD | u3amenenus poOJIEMBI YPOKa; Meneneesa.

J.. MenneneeBa. | CBOMCTB OCO3HAHHO U

[Ipuunnsb XUMHUYECKUX IIPOU3BOJIBHO CTPOSAT B

W3MEHEHUS CBOMCTB | JIEMEHTOB C YCTHOW U MUCbMEHHOMN

XUMHUYECKUX YBEIMUEHUEM dopme.

AJIEMEHTOB U UX 3apsAn0B aTOMHBIX | KoMMyHHMKATHUBHBIE:

COEIMHEHUN B anep. BJIa/ICHUE

nepuojax u Ilonyuam MOHOJIOTHYECKON 1

Ipynnax, rIaBHBIX | 603MOMCHOCHb JUaJIOTUYECKOU

noarpynmax [ICXD | nayuumoeca: npu | popmamu peun.

J.1. Menneneena.

MCHSTH 3HAHHS O
3aKOHOMEPHOCTSIX
MEPUONYECKOMN
CHCTEMBI
XAMUYCCKHUX
3JIEMEHTOB IS
OOBSICHEHHS U
MpEIBUACHUS
CBOWCTB
KOHKPETHBIX
BEIIECTB.




4/

Knaccupurxanus
XHMHYECKHX
peaxkuuii.
KomOunupoBaHHbIi
YPOK.

O06o0menue
CBEJICHUM O
XAMUYECKHUX
peaKIusx.
Knaccudukamms
XUMHUYCCKUX
peakuuii mo
paBJ'II/I‘IHBIM
OCHOBAHHMSIM:
COCTaBY U YUCILY
pearupyromux u
00pa3yroImuXxCcs
BEIIECTB,
TETUIOBOMY
spdexry,
HaIlpaBJICHUIO,
H3MEHEHUIO
CTEIeHEeH
OKHCJICHUS
3JIEMEHTOB,
o0Opazyromux
pearupymoiue
BelecTna, (asze,
HCITIOJIBb30BaAHUIO
KaTaJm3aTopa.

Hayuamca:
YCTaHABIIMBATh
MIPUHAICKHOCTD
XUMHYSCKOMN
peaKIunu K
ONPEACIEHHOMY
THITY TIO OJTHOMY
u3
KJIaCCU(PUKAITMOH
HBIX TIPU3HAKOB:
1) mo umciy u
COCTaBy
HMCXOHBIX
BEIIIECTB U
MIPOJIYKTOB
peaxkuuu
(peakiuu
COCIUHCHHS,
pasoKeHUS,
3aMEIICHUS U
oOMeHa);

2) no
BBIJICTICHUIO WJIH
MTOTJIOIIEHUIO
TETUIOTHI
(peakiuu
IK30TEPMHUUCCKHE
u
SHJOTEPMUUECKHUE
)
3) 1o U3MEHEHUIO
CTEIeHEeH
OKHCIICHUS
XUMHYECKUX

PeryasiTuBHbI€:
BreiaBuraror Bepcuu
perieHust mIpoOIeMBlI,
OCO3HaBaTh KOHEYHBIN
pe3ynbTar.
ITo3HaBaTe/IbHBIC:
Bri6upator ocHOBaHUS
U KPUTEPUU IS
KJIacCU(PUKAITIHI
[TpeoOpa3oBEIBATH
nHpopMaIuio u3
OJIHOT'O BHUJIA B IPYrOM U
BBIOMPATH JIJIs1 CEOs
ynooHyto popmy
(dbuxcanuu
MIPEICTaBICHHUS
nHpopMaIuu.
KommyHukaTuBHbIE:
OtcranBath CBOIO TOUKY
3peHusi, MPUBOIUTH
apryMEeHTHI,
MOATBEPIKIAs UX
(dakTamu. Paznmuuats B
YCTHOM pe4d MHEHHUE,
JI0Ka3aTeNbCTBA,
TUIIOTE3bI, TEOPUHU.

OnpenensioT
BHYTPEHHIOIO
TTO3HUITHIO
00yJaromuxc
sl Ha YPOBHE
ITOJIOXKUTCIIbH
oro
OTHOLICHUS K
oOpazoBaresnb
HOMY
mporieccy,
IIOHUMAKT
HE00X0INMOC
Th YYEHHUS.

JI. om. Ne3.
3amenieHue
KeJIe30M MeH
B pacTBoOpe
cynbdara menu

).

Hudposas
nabopaTopus

Releon ¢
TaTIUKOM
3JIEKTPOIIPOB
OJIHOCTH,
JaTINKOM
TeMIeparyp
bl/ TaTYNKOM
BBICOKOM
TeMIIepaTyp
BI; TaTYUKOM
OKUCJIUTEND
HO-
BOCCTAHOBUT
€JIBLHOTO
MOTEHIHAIA.

§5 cTp.
30-
32,KOHC
[MCKT




AJIEMEHTOB
(peaxuuu
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIHH
bIC);

4) no
oOpaTuMoCTH
npoiiecca
(peakiuu
oOpaTumMele u
HEOOpaTUMEbIe);
Honyuam
603MOMHCHOCH b
Hayyumoca:
COCTaBJIATh
MOJIEKYJISIpHBIC U
TMOJIHbIE HOHHbBIE
YpaBHEHHUSI 110

COKpaIlleHHbIM
HMOHHBIM
YPABHEHUSIM.
5/11.1 KonTtpoabnas KonTpo:s Hayuamca: PeryasiTuBHble: Beipaxaror
5112 padoralNel MPEAMETHBIX U IIPUMEHATD OCYILIECTBIAIOT aJICKBaTHOE
1.2.1 no teMe «O0Omas METaNpPEeAMETHBIX MOJyYECHHBIE HOIIArOBLIA U OHUMAaHUE
1.2.2 | xapakTepucTuka y4eOHBIX ACUCTBUN | 3HAHUA U WUTOTOBBI KOHTPOJIb 110 | IPUYHH
2.1 XHUMHYECKHX no teme «O01mas c(OpMHUPOBAHHBIE | pe3yNIbTATY. ycnexa u
2.2 3J1eMEHTOB U XapaKTepUCTHKA YMEHHUS U1 Ilo3naBaTenbHbIE: Heyclexa
XUMHYECKHX XUMHYECKHX pelieHus CTpPOSIT pe4eBOe yueOHOI
peakumii». JJIEMEHTOB U yueOHBIX 3a/au. BBICKA3bIBAHUE B YCTHOM | AEATEIBHOCTH
YPOK KOHTpOJIS XUMHYECKUX U IMCbMEHHOH opme.
3HAHUM. peakuuil. KomMmyHukaTuBHbIe:
Ilepnonnueckuit YYUTBIBAIOT Pa3HbIE
3aKOH U MHEHHS U CTPEMATCS K

[Tepuonnueckas

KOOPAMHALIUU




cucrema
XUMHUYCCKUX
DJICMCHTOB

a. U.

Meunneneesay.

Pa3IMYHBIX MO3UIUNA B
COTPYIHUYECTBE

Tema 2 Metaibi(74)
Tema 3 I[IpakTukyml. CBoiicTBa META/UIOB U MX coelMHeHN.(34)

3JICMCHTOB U UX
COETMHEHUN Ha
OCHOBE 3HaHUHU O

(7+3 n1=104)
1/ Hosoxkenune [Tonoxxenue Hayuamca: PeryasTuBHble: Omnpenpensitor | lemoncrpamm | LHudposas  [§7-10
6 MeTaJUIOB B METAJIJIOB B XapaKTepU30BaTh IPUHAMAIOT U CBOIO JIMYHYIO | M naboparopus [BEIOOpO
Ilepuoanyeckoit IIepuonnueckon METaJUIbI 110 UX COXPaHSIOT Y4eOHYIO MIO3ULINIO, O06pa3sisl Releon ¢ YHO
cucreme CUCTEME IIOJIO’KEHHUIO B 3a/auy, MIaHUPYIOT aJICKBATHYO CILIaBOB. IaTYNKOM
. 1. MengeseeBa M | XMMHYECKUX I[ICX3 1. U. CBOM JICHCTBUS B muddepeHump BBICOKOM
CTpoeHMe uX JJIEMEHTOB Menneneesa, COOTBETCTBUU C OBaHHYIO TeMIeparyp
aTOMOB. . 1. MenneneeBa | ONMCHIBATH IIOCTaBJICHHOM 3a7ja4eil | CAaMOOLIEHKY Bl
dusnyecKue Meramnnueckas CTPOCHHUE Y YCJIIOBUSIMH €€ CBOUX
CBOIICTBA METAJ/LIOB. | KpUCTAJUINYECKAs ¢buznueckue pean3anuu. YCIIEXOB B
CniaBbl. pelieTka u CBONCTBA ITo3naBaTe/bHBIC: yuebe.
KomM6unmnpoBaHHbIii MeTaJuIn4ecKas METaJUIOB, HCIIOJIB3YIOT 3HAKOBO —
YPOK. XMUMUYECKas CBA3b. | OOBICHATH CUMBOJINYECKUE
O06mmue 3aBUCUMOCTH cpencTBa.
¢buznyeckue cBOMCTB MeTalioB | KoMMyHHKAaTHBHbBIE:
CBOICTBA OT UX IOJIOXKEHUSI | apIYMEHTHPYIOT CBOIO
METaJLJIOB. I[ICXD5 1. 1. MO3UITUIO B
Cnnagel, X Menpeneena; KOOPJAUHHUPYIOT €€ C
CBOMCTBA U Ionyuam [IO3ULUU [IAPTHEPOB B
3HAYECHUE. 603MOMHCHOCH b COTPYIHUYECTBE.
Hayuumoca:
MIPOTHO3UPOBATh
CBOMCTBA
HEN3y4YEHHBIX




NEPUOANICCKOM
3aKOHCE.

2/ XuMuvecKkue XVWMHYECKUE Hayuamca: onucel | PeryasiTuBHbIE: @opmupytor | Jdemoncrpanu | Hudposas  |§11
7 CBOIICTBA MeTAJJIOB. | CBOMCTBA METAJUIOB | BaTh CBOMICTBa NIOCTAaHOBKA y4yeOHOW | yMeHus " nabopaTopus
Ypok OTKpbITUS Kak BEIIECTB Ha OCHOBE | 3aJa4yy Ha OCHOBE ncrnoap3oBarsk | Bzaumoneticte | Releon ¢
HOBOT'O 3HAHMSI. BOCCTAHOBUTENCH, | HAOMIOAEHMIT 32 KX | COOTHECEHUS TOrO, YTO | 3HAHUS B Y€ METaJUIOB C | IaTYUKOM
a TaKKe B CBETE UX | MpEeBpallCHUSIMH, U3BECTHO U YCBOCHO , | OBITY. HEMETaJlJIaMH. | 3JIEKTPOIPOB
II0JIOKEHHUS B JEMOHCTPUPYEMBIM | U TOTO, UTO €LIE JI. om. Nel2. OJTHOCTH.
AJIEKTPOXUMHYECKO | M YUUTEIIEM, HEU3BECTHO. B3aumoneiicTs
M pSIILy HCCIIEI0BATh Ilo3HaBaTenbHBIE: 1€ pacTBOpPOB
HaIpsHKEHUN CBOMCTBA BEIIECTB | BBIABUKEHHUE TUIIOTES, KHUCJIOT U COJIeH
METaJUIOB. B X0JI€ uX 000CHOBaHHUE, C METaJJIAMHU.
pPacTBOPOB KUCIIOT | BBIMOJHEHUS JI0Ka3aTeNbCTBO.
U COJIEH ¢ 1a00paTOPHOTO KommyHukaTuBHbIE:
MeTaJlJIaMH. OTIbITA, ENaTh y4acCTBYIOT B
BBIBOJIBI O KOJUIEKTUBHOM
3aKOHOMEPHOCTSX | OOCYKIEHUH MPOoOIIeM,
CBOMCTB METAJUIOB | MPOSIBIISIOT
B [IEpHOJaxX U aKTUBHOCTh BO
rpymmnax. B3aMMOJICHCTBUM ISt
Hoayuam peleHus
603MOMNCHOCH b KOMMYHHUKATHBHBIX U
Hayuumoca: MO03HABATEJbHbBIX
MIPOTHO3UPOBATH 3a/1au.
XUMHYECKHE
CBOICTBA
HEU3Y4YECHHBIX
3JIEMEHTOB M UX
COETMHEHUN Ha
OCHOBE 3HaHUM O
MEePUOANYECKOM
3aKOHE.
3/ IlenouHbIe Oo0mas Hayuamcs: naBats | PeryasiTuBHbIe: PaszButne §14
8 MeTaJUTbI: 001ast XapaKTEePUCTHKA XapaKTePUCTHKY IJIAHUPYIOT CBOU OCO3HAHHOTO, cTp. 86-




XapaKTepUuCTHKA. LIEJTOYHBIX LIEJTOYHBIM JICHCTBHUS B CBSI3H C YBOKHUTEIBHO 89
Ypoxk u3yueHus METAJIJIOB. METaJIaM 1o UxX IIOCTaBIICHHOM 3a/1a4eil | ro u
HOBOT'O MaTepuana. Meranisl B MTOJIOKEHUIO B U YCIIOBUSIMHU €€ no0poxernare
npupoje. Obuue [ICX5 M. U. pereHus. JBHOTO
CHOCOOBI X Meneneena, Ilo3naBaTebHbIE: OTHOILICHHUSA K
MOJTYyYEHUSI. HCCIIE0BATh CTaBAT U IPYromy
CtpoeHue aTOMOB. | CBOMCTBA IIEJOYHBI | GOPMYIUPYIOT Heu U | YenmoBeKky. Ero
[{enounsie X METaJJIOB — KakK poOJIEMBI YPOKa. MHEHHIO,
METaJuIbl — MpoCThIX BemiecTB. | KoMMyHMKaTHBHBIE: | CTIOCOOHOCTH
npoctele BeuiecTsa. | Ioyuam aJICeKBaTHO BECTH JIUAJIOT
603MOMHCHOCH b UCIIOJIB3YIOT PEYEBBIE | C IPYTUMH
Hayuumovca: cpenacTBa s JIIOJIbMH.
IrPaMOTHO 3¢ pexTUBHOTO
oOparmiarscs ¢ pereHus
BEILIECTBAMU B KOMMYHHKaTUBHBIX
MMOBCEHEBHOU 3a1a4.
KU3HMU.
4/ Bepuaamii, maramii | OGmas Hayuamoca: PerynsaTuBHbIe: Passurtue [Mudposas  [§15ctp.
9 U XapaKTepUCTUKA J1aBaTh IJIAHUPYIOT CBOU OCO3HAHHOTO, naboparopus (96-98
1eJI0YHO3eMeNIbHbIE | DJIEMEHTOB IVIaBHOW | XapaKTEPUCTUKY JICUCTBUS B CBA3U C YBAXXUTEIBHO Releon ¢
MeTaIbl. O0mas noarpymisl 11 IIEJTOYHO3EMEIBLHEI | TIOCTABJIEHHOM 3a1auel | To U TATYNKOM
XapaKTepUCTHKA. rpynmbl. CTpoeHHE | M METajlaM 10 UX | U YCIIOBUSIMU €€ no0poxenare pH.
Ypok uzyueHus aTOMOB. MTOJIOKEHUIO B peuieHusl. JIBHOTO
HOBOT'0 MaTepua’a. [lenounozemensusel | [ICXD M. U. ITo3HaBaTe/bHBIC: OTHOILIEHUS K
€ MEeTaJlIbl — MenpgeneeBa, xapa | CTaBsT U Ipyromy
MPOCTHIE BEUIECTBA. | KTEPU30BAThH dbopMynUpyIOT 1IenH U | 4enoBeky. Ero
COCTaB aTOMOB, po0JIeMbl YpOKa. MHEHHIO,
HCCIIEI0BATh KoMMyHHKaTHBHBIE: | CIIOCOOHOCTH
CBOMCTBA LIEJIIOYHBI | aJl€KBAaTHO BECTH JINAJIOT
X METaJJIOB — KakK UCIIOJIB3YIOT PEUEBbIE | C IPYTUMHU
MIPOCTHIX BEIIECTB. | CPEACTBA IJIS JIFOJIBMH.
Honyyam 3¢ (heKTHBHOTO
603MOICHOC b peueHus
HAYUUMbCA: KOMMYHUKATHUBHBIX




rpaMOTHO 3ajad.

oOparaThcs ¢

BELIECTBAMH B

MMOBCEIHEBHOU

KHU3HU.
5/ AnoMuUHMT — Crtpoenue atoma, Hayuamcsa: nasats | PeryasitTuBHble: DopMUPYIOT [Hudposas §16
1 nepexoaHbIil buznueckue u XapaKTEPUCTUKY IJIAHUPYIOT CBOU HHTEPEC K naboparopus [ctp.107
0 3JIEMEHT. XUMUYECKHE QIIOMUHHUS 110 €r0 | JIEUCTBUS C KOHKPETHOMY Releon ¢ -111

KomOunnpoBaHHbIT CBOICTBa MOJIOKEHHUIO B MOCTaBJICHHOM 3a/1auell | XUMHUUYECKOMY TATYNKOM
YPOK. ATIOMUHUS KaK [HCX5 1. U. Y YCIIOBUSIMU €€ JJIEMEHTY. BBICOKOM
MIPOCTOTO MenpeneeBa, xapa | peuieHHs, OLECHUBAIOT TeMIeparyp
BEILIECTBA. KTepU30BaTh MPaBUILHOCTh BI.

COCTaB aTOMa, BBITMIOJTHEHUS

XapakTepu30oBaTh JEUCTBHS.

¢buznueckue u Ilo3naBaTenbHbIE:

XUMHUYECKUE CaMOCTOSITEJIbHO

CBOICTBa BBIICIISIIOT U

AIFOMMHMS, bopmynupyroT

OOBSCHATH MO3HABATEJIbHYIO 1IEJIb,

3aBUCHMOCTh UCTIONB3YIOT OOIIHe

CBOMCTB alIIOMHHHS
OT €0 IOJI0KCHHS
B IICXD JI. M.
Menneneena,
OOBACHATH
MIPUYUHBI
XHUMHYSCKOHU
WHEPTHOCTH
ATFOMUHUS.
Honyuam
603MOICHOCHb
Hayuumupca:
rpaMOTHO
oOpamaThcs ¢

MIPUEMBI PEIICHUS
3aJ1a4.
KomMMyHukaTuBHbBIE:
JIOTYCKaIoT
BO3MOKHOCTB
pa3JIMYHBIX TOYEK
3peHHUsI, B TOM YHUCIIC
HE COBITAJAIONINX C UX
COOCTBEHHOM. U
OPUEHTHUPYIOTCSA HA
MO3UIIMIO TTApTHEPa B
OOIIlEHUN U
B3alUMOJICHCTBUH.




B€IIECTBaAMU B

MMOBCEIHEBHOU
KHU3HU.
6/ IIpakTuyeckas Ocy1ecTBiieHne Hayuamca: oOpani | PeryasiTuBHbIe: PazButune IL.p.Nel CTp.
1 padora Nel LIETIOYKHU aThCs C OCYILIECTBIISIOT KOMMYHUKaTH 125
1 «OcymecTBieHHe XUMHUYECKUX nabopaTopHBIM MOIIArOBbIN KOHTPOJIb | BHOTO
HeMmo4YKHU MIPEBPALICHUI. 00OpyZlOBaHUEM U | 110 pe3yibTary. KOMITOHEHTA B
XUMHYECKHX HarpeBatenbHbIMU | Ilo3HABaTe/ILHBIE: O0IIEeHUH U
npeBpalieHuii.» npudopamu B BJIQ/ICIOT 0OIIUM COTPYJIHUYECT
YPpok mpakTUKYM. COOTBETCTBUU C IPUEMOM PELICHUS BE CO
MpaBUJIaMu 3ajad. CBEPCTHUKAM
TEXHUKHU KoMmyHnkaTuBHbIe: | U U
0e30MacHOCTH, YUUTHIBAIOT pa3HbIe YUUTEISIMHU.
OIHCHIBATH MHEHHUS U CTPEMATCS K
XUMHYECKUN KOOpIUHAIINH
9KCIIEPUMEHT C Pa3TUYHBIX MMO3UIUH B
MTOMOUIBIO S3bIKA COTPYJIHUYECTBE.
XUMHH, JEIaTh
BBIBO/JIBI 110
pe3yabTaTam
AKCIIEPUMEHTA.
Honyuam
603MOMHCHOCH b
Hayuumovca:
OCO3HaBaTh
HE00XO0IMMOCTh
coOIroieHns
npaswi Thb u OT
TUISt
COXPAaHEHHUs 370pO
BbsI OKPY>KaIOIIUX.
7/ Keuieso. Pacnionoxenue Hayuamyca: PerysisiTUBHBIC: ®opmupytor | JI. om. Nel7. Ludposas  [§17
1 dusnyecKue u Kesesa B J1aBaTh IJIAHUPYIOT CBOU MHTEPEC K B3aumopeiicts | maGoparopus [ctp.116
2 XUMHYECKHe I[CXD/1.N. XapaKTEPUCTUKY JEUCTBHSI C KOHKPETHOMY | M€ xeJe3a ¢ Releon ¢ -119




CBOICTBA XKeJie3a. Menneneesa u JKeJie3a II0 ero MOCTaBJICHHOM 3a/1aueil | XUMUYECKOMY | COJITHOM TATYNKOM
KomOunupoBaHHbIi CTPOCHUE €ro [IOJI0KEHUIO B U YCIIOBUSIMU €€ DJIEMEHTY. KHUCJIOTOM. BBICOKOH
YPOK. aroma. @usnueckue | [ICXD J1. U. pelIeHUs], OIIEHUBAIOT TeMneparyp
1 XUMUYECKHe MeneneeBa, xapa | NIpaBUIbHOCTD BI.
CBOICTBa kKeesa KT€pU30BaTh BBITIOJTHEHUS
— MPOCTOTO COCTaB aToMa, JEUCTBUA.
BElIEeCTBA. XapaKTEepU30BaTh Ilo3naBaTenbHbIE:
Haxoxnenue B busznueckue u CaMOCTOSITEJIbHO
MIPUPOJIE. XUMHYECKHE BBIJICTISIOT U
CBOWCTBa kene3a, | GOpMyTUPYIOT
OOBSCHATH MO3HABATEJIbHYIO 1IEJIb,
3aBUCHMOCTh UCTIONIB3YIOT OOIIHe
CBOMCTB Kene3a OT | MPUEMBI pelIeHus
€ro MOJIOKEHUS B 3a/1au.
[ICX5 1. U. KomMMmyHukaTuBHbBIE:
MenpeneeBa, UCC | IOMYCKAKOT
€/10BaTh CBOMCTBA | BO3MOXHOCTb
xKeyes3a B X0JIe Pa3JIMYHBIX TOUYEK
BBITIOJTHEHUS 3peHus, B TOM UHCIe
nabopaTopHOTO HE COBIAJAIOUIUX C UX
OIIBITA, ONMMCHIBATL | coOcTBeHHOM. U
XUMUYECKUN OPUEHTHUPYIOTCSA HA
AKCIIEPUMEHT. MO3UIUIO TApTHEPA B
Honyyam oOIeHN U
603MOMHCHOCH b B3aUMO/ICHICTBUMU.
Hayuumovca:
IrpaMOTHO
oOpamaThcs ¢
BElIECTBAMH B
MMOBCEIHEBHOU
KU3HU
8/ IpakTuyeckas ®opmupoBanue 'y | Hayuamca: PerynsiTuBHbIe: OBnanenue IIp.Ne2 [udposas  [cTp.
1 pabora Ne2 yuyalmxcst yMeHuil | obpararbcs ¢ OCYILIECTBIISIOT HaBbIKAMU nabopartopus [125-
3 IHony4yeHnue u IIOCTPOECHUS U 71200paTOPHBIM IIOIIArOBbIM KOHTPOJIb | s Releon ¢ 127




CBOIiCTBA pean3alyy HOBBIX | 000pyAOBaHHEM U | TIO Pe3yJbTaTy. MPAKTUYECKON JIaTYNKOM
COeIMHEeHU M 3HAHU: TapHOE HarpeBarenbHbIMU | [lo3HaBaTeabHBIE: IEATENbHOCTH pH.
MeTaJLJI0B. WM TPYIIIOBOE npudopamu B CTpOSIT peueBoe
YPOK MpaKkTUKYM. BeInonHeHwue [Ip COOTBETCTBUH C BBICKA3bIBAaHUE B
paboThI C MpaBUIaMu YCTHOM Y MUCbMEHHOM
COOJII0ICHHEM TEXHUKU dopwme.
npasui Th. 0e30MmacHOCTH, KomMmyHukaTuBHbBIE:
OIHCHIBATH YUUTBHIBAIOT pPa3HbBIE
XUMHYECKUH MHEHHS U CTPEMSITCS K
IKCIIEPUMEHT C KOOPIUHAIINH
MTOMOMUIBIO S3bIKA Pa3IUYHBIX MTO3UIUHN B
XUMHH, JEIaTh COTPYJIHUYECTBE.
BBIBOJIbI 110
pe3ynbraTtam
AKCIIEPUMEHTA.
Honyuam
603MOMHCHOCH b
HAyYumvca: 0CO3H
aBaTh
HE00X0IMMOCTh
coOIroIeHus
npaswi Thb u OT
TUISE
COXpaHEHHSI 3710pPO
BbsI OKPY>KaIOITUX.
9/ IpakTuyeckas ®opmupoBanue y | Hayuamcs: PerynsitTuBHbIe: OsnaneHue IIp.Ne3 [udposas  [cTp.
1 padora Ne3 yuamuxcst yMeHuil | obpararbcs ¢ OCYILIECTBIISIOT HaBbIKAMH nabopartopus (127-
4 IKCNEPUMEHTAJIBHBI | IOCTPOCHUS U n1abopaTopHBIM MOIIArOBBIN KOHTPOJIb | 7St Releon ¢ 128
€ 3aJ1a4H 10 pean3alyy HOBBIX | 000pyAOBaHHEM U | TIO pe3yJbTaTy. MPaKTUYECKON JIaTYNKOM
pacno3HaBaHUIO U 3HAHUU: TAPHOE HarpeBatenbHbIMU | Ilo3HABaTe/IbHBIE: JeATeIbHOCTH pH.

MOJIy4eHUI0
COCTUHEHU I
MeTaJVIOB.

YPOK IPaKTUKYM.

WJIY TPYNIIOBOE
BbINOJHEHUE [1p
paboThI C
CO0JII0ICHHEM

nmpudopamu B
COOTBETCTBHUHU C
MpaBUIaAMHU
TEXHUKHN

IPOBOJAT CPaBHEHUE U
KJIaccu(pUKALUIO TIO
3aJJaHHBIM KPUTEPHSM.
KoMMmyHuKaTHBHBIE:




npasui Th.

0e30IacHOCTH,
OIHUCHIBATh
XHUMHYCSCKHI
AKCIIEPUMEHT C
IOMOIIILIO A3BIKA
XHUMHH, JIeNIaTh
BBIBOJEI 110
pe3ynbraTtam
IKCIICPUMEHTA.
Honyuam
603MOICHOCHLD
Hayuumaucsa:
0CO3HABaTh
HEOOXOIMMOCTh
coOIroIeHus
npaswi Thb u OT
TS

COXPAaHEHUS CBOET
0 37I0pOBBbS U
OKPYKAOIIHUX.

JIOTOBAPUBAIOTCS O
COBMECTHBIX
NEUCTBUSX B
Ppa3IUYHBIX
CUTYaITUsX.

0/

3.1
3.1.1

KonTpoabHas
padora Ne2

1o TemMe
«MeTaLab».
Ypok KOHTpOJIA
3HaHWH.

KonTposnb
MPEIMETHBIX U
MeTaIpeAMETHBIX
y4eOHBIX AeUCTBUN
10 TEME
«MeTtambi».

Hayuamcs:
MIPUMECHSITh
MOJIy4YEeHHBIE
3HAHUA U
chopMHUpPOBaHHBIC
YMEHHUS IS
perieHust yaeOHbIX
3ajau.

PeryasitTuBHble:
OCYIIECTBIISIOT
UTOTOBBIN

Y TIOLIAroBBIi
KOHTPOJIb 10
pe3yJabTarty.
Ilo3naBaTenbHbBIE:
CTpPOSIT pe4eBOE
BBICKA3bIBAaHUE B
YCTHOM U MMCbMEHHOU
dopwme.
KomMmyHukaTuBHbI€:
KOHTPOJIUPYIOT
JICHCTBHs IApTHEpA.

[IposBiisitoT
OTBCTCTBCHHO
CTb 32
pe3yJIbTaTHI.




Tema 4 Hemeramini(104.)
Tema 5 IIpakTukym 2. CBOMCTBAa HeMeTAJVIOB H UX cOoeAUHEeHUi. (34)
10+3=13u4

HeMeTansbl:
aToMbI U MIPOCThIE
BelllecTBA.
Kucisopona, o304,
BO3/1YX.

Ypok OTKpBITHS
HOBOI'O 3HAHUSL.

OO6mas
XapaKTepPUCTUKA
HEMETAILIOB:
MMOJIO’KECHHE B
[Tepuonnueckon
CHCTEME
XAMHUYCCKHUX
9JIEMECHTOB

. . Menneneena,
0COOCHHOCTH
CTPOEHHUS aTOMOB,
AJIEKTPOOTPHULIATEIb
HocTh (D0) Kak
Mepa
«HEMCTAITIMYHOCTHU
», pan 0.
Kpucrannuueckoe
CTpOCHUE
HEMETAINIOB —
MPOCTHIX

BCIIECTB.
AJnoTpomnusi.
dusnueckue
CBOICTBa
HEMETAILIIOB.
OTHOCUTENNHLHOCTD
MOHATHU «METaJI»
U «HEMETal».

Hayuamcsa: naBatp
onpeneaeHus
IMOHSATHIM
«AIEKTPOOTPHUIIATE
JIBHOCTBY,

« QJUTOTPOTIHS»
XapaKTepU30BaTh
HEMETAJUIBI 10 UX
IIOJIOXKCHHUIO B
I[ICX5 1. U.
Menneneena,
OITMCKLIBATH
CTpPOEHHUE
buznveckue
CBOMCTBA
HEMETAJIJIOB,
O0OBACHATH
3aBHCHMOCTD
CBOMCTB
HEMETAJVIOB OT UX
nonoskenus IICXDO
. . Menneneesa;
COCTaBIISITh
Ha3BaHU
COeIUMHEHUN
HEMETAJJIOB 110
bopmyne u
dhopmyr o
Ha3BaHHIO,
Hay4Jarcs 1aBaTh
onpeeaeHus

PerynsaTuBHbIe:
IUTAHUPYIOT CBOU
JIICUCTBUS B CBSA3H C
IIOCTaBJIICHHOHN 3amadei
U YCJIIOBUSIMU €€
pelIeHus.
ITo3HaBaTebHBIE:
CTaBsT U
(bopMyIHUPYIOT LIeTH U
poOJIeMbI YpOKa.
KoMMmyHukaTuBHbIC:
aZICKBaTHO
UCIIOJIb3YIOT PEUYEBBIE
CpeICTBa s

3P PEKTUBHOTO
pelIeHns
KOMMYHHUKaTHUBHBIX
3aj1ad.

®opMupoBaH
ue
TOTOBHOCTHU U
CIIOCOOHOCTH
K O0YYCHHUIO U
caMOpa3BUTHU
10 U
camoo0pa3oBa
HUIO Ha
OCHOBE
MOTHBAIIHH K
O0Oy4eHHIO U
MO3HAHUIO.

§18




«QILTOTPOTIHS,
«aJIOTPOTHBIE
MOAU(DUKAITAN .
Honyuam
603MOINCHOCHb
Hayuumuca:
MPOTHO3UPOBATH
CBOMCTBA
HEU3YYEHHBIX
9JIEMEHTOB U MX
COETMHEHUN Ha
OCHOBE 3HaHUM 0

MIePUOINIECCKOM
3aKOHE.
2/ Bonopon. [Tonoxxenue Hayuamcs: PerynasiTuBHbIE: ®opmupytor | JI. om. Nel9 §19
1 KomOunupoBansblii | Bogopozaa B XapaKTepU30BaTh pa3iuyaroT crnocod u koMMyHuKaTu | Ilomyuyenue
7 YPOK. [Tepuonuueckoit BOJIOPO/I MO €r0 pe3yJibTaT ACHCTBUSI. BHBII Y pacrio3HaBaHUe
cucreme MOJIOKEHUIO B Ilo3HaBaTenbHbBIE: KOMIIOHEHT B | BOJOpO/A.
XUMHYECKUX I[ICX5 AO..1. BJIAJIEIOT OOIIUM 0oO0ILIEHNH U
DJIEMEHTOB Meneneesa, IIPUEMOM PEILLIEHUS COTPYAHHUYECT
. 1. MenneneeBa. | xapakTepu3oBaTh 3a7ady. BE CO
Crtpoenue atoma CTpPOEHHUE aTomMa KoMMyHuKaTHUBHBIE | CBEPCTHUKAM
U MOJICKYJIBI. BOJIOpO/IA, JIOTOBAPUBAIOTCS O U B IIpoIiecce
duznueckue u OOBSICHSITH €T0 COBMECTHOM oOpa3zoBarenb
XUMUYECKUE BO3MOJKHBIE JEATeTLHOCTH TI0]T HOU
CBOIICTBa CTCIICHU PYKOBOJACTBOM ACATCIIbHOCTHU
BOJIOpOJA, €T OKHWCJICHUS, YAHUTEIIA.
MOJIyYeHUE U XapaKTepU30BaTh
MIPUMEHEHHE. dbuznveckue u
XUMHUYCCKHUEC
CBOICTBA
BOJIOpO/A,
OOBSCHSITH

3aBUCUMOCTb




CBOWCTB BOJOpO/Ia
OT MOJIOXKEHHS €0
B [ICXD /1. N.
Menneneena,
OITMCKLIBATH
nabopaTopHbIE U
MIPOMBIIIICHHBIE C
MO0COOBI MOTyYSHHS
BOJIOpO/A.
Honyuam
603MOMCHOCHLD
Hayuumuca:
OOBACHATH
JIBOMCTBEHHOE
MOJIOYKEHHE
Bopopoza B [ICXD
. U. Menneneena,
IPaMOTHO
oOparmiaThcs ¢
BEIIIECTBAMH B

IOBCEIHEBHOU
JKU3HMU.
3/ I'anorensi: odmas | O6mas Hayuamca: xapakt | PeryJsiTuBHble: [IposBastoT HMemoncrpamun: | [udposa |§22
1 XapaKTepPUCTUKA. XapaKTEePUCTUKA epHu30BaTh MJIaHUPYIOT CBOU skosoruuecko | O6pasion o
8 YPOoK OTKpBITHS rajloreHOB: CTpOCHHE MOJIEKYJ | AEMCTBUSI B CBSI3U C € CO3HaHHUE. rajJloreHoB — naboparo
HOBOT'O 3HAHMUSI. CTPOEHUE aTOMOB; | raJIOr€HOB, MOCTaBJICHHOM 3a7aueit MPOCTHIX BEIIECTB. | pUs
MPOCTHIE BELIECTBA | ONMUCHIBATH Y YCIIOBUSIMH €€ Bzaumoneiictsue | Releon ¢
Y OCHOBHBIE buznueckue u peuieHusl. raJIOr€HOB C JATYUKOM
COCIMHEHMS XUMHUYECKHE Ilo3naBaTebHbIE: HaTpHeM, ONTHYECK
raJloreHoB, UX CBOICTBA CTaBAT U AJFOMHUHUEM. oi
cBorictBa. Kparkue | rajoreHoB Ha bOopMyIUPYIOT LIETH U BriTecHenue TJIOTHOCT
CBEJICHHUS O XJIOpE, | OCHOBE poOJIEMBI YPOKa. XJIOpoM Opoma .
opome, hrope u HaOmoneHui 3a ux | KoMmmMyHuKkaTuBHBIE WM loza u3
rone. [Ipumenenue | npeBpalieHUsIMU aJIEKBaTHO pacTBOPOB UX




rajJor¢HoOB U

UX COCJIMHCHHI B
HapOJHOM
XO035ICTBE.

BO BpeMs
JI€MOHCTPAIIHOHHBI
X OITBITOB,
0OBACHATH
3aBHCHMOCTD
CBOMCTB raJlor¢HOB
HX OT MOJIO)KEHUS B
[ICX5 J1.1.
Menneneena,
COCTaBIIATh
hopmyIbI
COeIMHEHUI
rajJoreHoOB H I10
¢dbopmynam gaBath
Ha3BaHMU
COCAUHECHUSIM
rajoreHoOB
Honyuam
603MOCHOCHLD
HAYYUmMbca: 0Co3
HaBaTh
HEOOXOIMMOCTh
coOIroIeHus
MIpaBUII
JKOJIOTHYECKOMH
0€30MacHOCTH IpU
oOparieHuu ¢
rajoreHamu.

UCTIONB3YIOT pEeYEBbIE
CpeAcTBa JJs

3¢ pexTUBHOTO
pewenus
KOMMYHHKaTHBHBIX
3a1ad.

COJIEM.

4/

Kucsopona.
KomOunupoBaHHbIHI

YPOK.

Crpoenue atoma u
aJJIOTPOIHUS
KHCIJIOPOJa;
CBOKCTBA U
IIPUMEHEHHE €T
AJUIOTPOITHBIX

Hayuamcs:
XapaKTepU30BaTh
CTpOCHHE
MOJIEKYJIBI KUCIIOP
0]1a, COCTaBJISITh
XUMHUYECKUE

PeryasitTuBHble:
pa3iMyaroT crnocod u
pe3yJibTaT ACHCTBUS
ITo3HaBaTe/bHBIE:
BJIAJIEIOT OOIIUM
MPUEMOM PEIICHUS

CrpemiieHue K
310pOBOMY
oOpazy
JKU3HU.

JI. om. Ne27
ITonyyenue
Y PacCIIO3HAaBaHUE
KHUCJIOPOJIa.

§25




MouUKaIi. YpaBHEHMS, 3aja4
xapakrepusywomue | KoMmmyHukaTuBHbIe
XUMHUYECKHE JIOTOBapUBAIOTCS O
CBOICTBA COBMECTHOM
KHCJIOPOAA, JESITENbHOCTH O]
OOBSICHATH PYKOBOJCTBOM
IIPUMEHEHHE YUUTENS.
AJUTOTPOITHBIX
MoauduKari
KHCIIOpO/a,
OIUCHIBATh
nabopaTopHbIE U
IIPOMBIIIICHHBIE C
MO0COOBI MOTyYSHHS
KHCJIOPOAA.
Honyuam
603MOJICHOCHLb
Hayuumovca:
IpaMOTHO
oOparmarscs ¢
BEIIECTBAMH B
IIOBCEIHEBHOU
AKHU3HHU.
5/ IIpakTHyeckas ®opMupoBaHue Hayuamca: PerynsaTuBHbIe: OBnanenue IIp. Ne4 Hudposa |CTP-
2 pa6ora Ne4 YMEHUU oOpataThces ¢ OCYILIECTBIISIIOT HaBBIKAMH s 259- 260
0 JKCNEePUMEHTAJbH | IOCTPOCHHUS U 1a00paTOPHBIM MOLIAroBBIN KOHTPONIb | JUIS nabopato
ple 32]1a4M M0 TeMe | PeaJu3ally HOBBIX | OOOPYAOBAaHMEM U | IO PE3yNbTaTy. MPaKTUYECKON pust
«Moarpynna 3HaHUI: mapHoe HarpeBarenbHbIME | [lo3HABaTeIbHBIE: JESITEIbHOCTH Releon ¢
KHCJI0POAa». WK TPYIIIOBOE npubopamu B IPOBOJAT CPaBHEHUE U JIaTYNKOM
YPOK npakTuKyMm. BBITIIOJIHEHUE COOTBETCTBHH C KJIaccu(UKALUIO TIO pHu
IIPAKTUYECKON IpaBUIAMU 3aJJaHHBIM KpUTEPHSIM. JTATYNKOM
paboThI ¢ TEXHUKU KoMMyHuUKaTHBHBIE OKUCIIUTE
coOIroIeHrEM 0€30IacHOCTH, HaAXOIAT 00l1ee JIBHO-
npasui Tb B OIUCHIBATH penieHne yueOHoi BOCCTAHO




COOTBETCTBHH C XUMHYECKUI 3aJ1auH. BUTEIBHHO
AJITOPUTMOM TIpH HKCHEPUMEHT C ro
KOHCYJIbTAaTUBHOM | MOMOIIBIO A3BIKA MOTEHIINa
MTOMOIIY YIUTEIS XUMHH, JEIaTh na.
WM yY€HUKa- BBIBOJIBI 110
JKCIIepTa. pe3yabTatamMm
AKCIIEPUMEHTA.
ITomygat
BO3MO>KHOCTh
HAYYUTHCS:
OCO3HaBaTh
HEO0O0XO0AUMOCTh
coOroieHns
npaswi Thb u OT
JUISL COXpaHEHUS
CBOETO 310POBbsI U
OKPYKaIOIIUX.
6/ Cepa. Crpoenune atoMma u | Hayuamcsa: PerynsitTuBHbIe: ®opmupytor | JleMoHCTpanA [Mudposa [§26
2 Ypok OTKpBITHS AJUIOTPONUS CEPBI; | XapaKTepu3oBaTh pa3InyaroT Crocod u OCHOBBI B3aumoneiicteue | s
1 HOBOT'O 3HAHMUS. CBOWCTBaA U CTpoeHHue pe3yabTaT ACUCTBUSL. HKOJIOTHYECKO | CepBI nabopato
IIPUMEHEHHE MOJIEKYJIbl CEpBbI IMo3naBarenabHbIE: ro C METaJlJIaMH, pust
poMOMUeCcKOn OOBSICHATH BJIAJICIOT 0OIIUM MBIILIEHHUSL. BOJOPOJOM U Releon ¢
Cephl. 3aBHUCHUMOCTh PUEMOM PELICHUS KHCIIOPOJIOM. JIaTYNKOM
CBOMCTB CEPBI OT 3a/1a4. JI. om. Ne28. TeMIepar
€€ MOJIOKCHHUS B KoMMyHUKaTHBHBIE ['openue cepsl Ha | ypsl/
I[ICX5 1. JIOTOBapUBAIOTCS O BO3JyX€E U B JaTYNKOM
Menneneena, COBMECTHOU KHUCJIOpOJIE. BBICOKOH
COCTaBIISITh NesITeIbHOCTH, TemmepaT
XUMHYECKHE IpUX0Jis K 001IemMy YpBIL.
YpaBHEHHS, PELICHHUIO.
XapakTepu3yolne
XUMHAYECKHE

CBOWCTBA CEPBHI,
OOBSICHAITH




MIPUMEHCHHE
AJTOTPOITHBIX
MoaubuKaIi
cepbl
Honyuam
603MOINCHOCHLD
Hayuumuca:
IPaMOTHO
oOparmiaThcs ¢
BEIIIECTBAMH B

IOBCEIHEBHOMU
JKU3HMU.
7/ A30T. Crpoenue atoma u | Hayuamcs: PerynsiTuBHbIE: @opMHUPYIOT §28
2 Ypok OTKpBITUS MOJIEKYJIBI a30Ta; XapaKTepU30BaTh MJIaHUPYIOT CBOU UHTEpEC K
2 HOBOT'O 3HAHMSI. CBOMCTBA a30Ta KaK | CTpOEHUE aTOMa U | ACHUCTBUS B CBSI3U C KOHKPETHOMY
IPOCTOr0 MOJIEKYJIBI a30Ta, | IMOCTABICHHOM 3a/1a4€il | XUMHUYECKOMY
BElIEeCTBA. OOBSICHATH U YCJIOBUSIMH €€ AJIEMEHTY.
3aBUCUMOCTH pCIICHUA.
cBoicTB a3ota oT | [lo3HaBaTeabHBIE:
€ro IIO0JIOKCHUS B CTaBsiAT U
[ICX5 11.1. bOopMyITUPYIOT LIETH U
Menpeneena, pOoOJIEMBI YPOKa.
COCTaBJISITh KoMMmyHukaTuBHbIE:
XUMHUYECCKHUEC aJCKBAaTHO
YpaBHEHUS, HCIIOJNIb3YIOT PEUYEBBIC
XapakTepu3yroume | cpeacrna amus
XUMUYECKHE 3¢ exTUBHOTO
CBOMCTBA a30Ta. peuieHus
Honyyam KOMMYHHKATHUBHBIX
603MOMNCHOCH b 3az1ad.
Hayuumoca:
rPaMOTHO

oOparmiaThcs ¢
BEIECTBAMU B




IOBCEIHEBHOU
JKHA3HU.

8/

Docdop u ero
COeJUHEeHHSI.
Ypok OTKpBITHS
HOBOI'O 3HAHUA.

Crpoenue aToma u
aJUIOTPOIUS
dbocdopa, cBoticTBa
0€eJ10r0 ¥ KpacHOTo
dbocdopa, ux
MIPUMEHCHHE.
OcHOBHBIE
COCIMHEHUS: OKCUJ
dbocdopa (V) u
oprodochopHas
KHUCJIOTA, GochaThl.
docdopHbie
ya0OpeHus.

Hayuamca:
XapaKTepu30BaTh
CTpOCHHE aToMa
hocdopa,
OOBSCHATH
3aBUCHMOCTh
cBoiicTB (hochopa
OT €ro MOJIOKEHUS
B [ICXD JI.H.
Menneneena,
COCTaBJIATh
XUMHUYECKHE
YpaBHEHUS,
XapaKTEePU3YIOIINe
XUMHYECKHE
CBOICTBA a30Ta

B pe3yJbTaTe
MIPOBEICHUS
J1a00paTOPHBIX
OTIBITOB,
MIPOBOAUTD
KaueCTBEHHYIO
peaxuuio Ha
docdar - non
Hoayuam
603MOMNCHOCH b
Hayyumupca: Onuc
BIBAaTh (PU3NYECKUE
U XUMHYECKHe
IIPOLIECCHI,
SBIIAIOIINECS
JaCThIO

PeryasitTuBHble:
MJIaHUPYIOT CBOU
JIICUCTBUS B CBA3H C
MOCTaBJIICHHOM 3a/1a4eit
U YCJIOBUSIMH €€
peuieHusl.
Ilo3naBaTenbHbIE:
CTaBST
bOopMyIUPYIOT LIETH U
pOoOJIEMBI YPOKa.
KomMMyHnkaTuBHbBIE
aJICKBaTHO
HCIIOJIB3YIOT PEUYEBBIC
cpenacTBa st

3¢ pexTUBHOTO
petieHus
KOMMYHHKATHUBHBIX
3a/1au.

DopMUPYIOT
WHTEpPEC K
KOHKPETHOMY
XUMHYECKOMY
AIIEMEHTY,
TTOHCK
JIOTIOJTHUTENb
HOU
nHpopmaruu
O HEM.

JdemoHcTpaumuu:
O06pasibt
MIPUPOIHBIX
COEMHEHHI
dbocdopa.
O06pasibl
BaXKHEHIINX UIA
HApOIHOTO
X03sICTBA
docdaros.

JI. om. Ne34.,
I'openne docdopa
Ha BO3/YyX€ U B
KHUCJIOPOJIE.

JI. om. Ne3s.
Pacnio3znaBanue
dhocdaros.

§32




KpYyroBOpoTa

BEILIECTB B
IPHUPOJIE.
9/ Yraepon. Crpoenue atoma u | Hayuamcs: PerynsitTuBHbIe: @®opmupytor | lemoncrpamuu: | Lludpposa [§33
2 Ypok OTKpBITHS AJIOTPOIHUS XapaKTepU30BaTh pa3InyaroT Crocod u HUHTEPEC K [Tornomenue Py
4 HOBOT'O 3HAHMUSI. yIJIepo/ia, CBOMCTBA | CTPOEHUE aToMa pe3yabTaT ACUCTBUS. KOHKPETHOMY | yriem naboparo
ero Mmoaudukauui | yriepona, Ilo3naBaTebHbIE: XUMHUYECKOMY | paCTBOPEHHBIX pus
U UX IPUMECHEHHUE. | OOBSICHSTH BJIQJICIOT OOIIUM AJIEMEHTY, BEILIECTB UITU Releon ¢
3aBHCHUMOCTh PUEMOM PELICHUS MTOKCK ra3os. JIaTYNKOM
CBOKCTB 3a1a4. JNONOJIHUTENL | BoccTaHOBIEHUE | OKHCIIMTE
yriaepoga OT €ro KoMMyHuKaTuBHBIE: | HOI MEIU U3 €€ OKCHa | JIbHO-
MIOJIOKEHUS B JIOTOBAPUBAIOTCS O uH(poOpMaIUU | YTIIEM. BOCCTaHO
[ICXD J1.1. COBMECTHOM 0 HEM. JI. onm. Ne36 BUTEIIBHO
Meneneesa, JEATEIIbHOCTH MOJ I'openue yrns B ro
COCTaBJIATh PYKOBOJICTBOM KHCIIOpO/IE. MOTEHIIKa
XUMHUYECKUE YUUTEIIA. na.
YpaBHEHU,
XapaKTEePU3YIOINe
XUMHYECKHE
CBOMCTBA yriepoja
Honyuam
603MOMNCHOCH b
HaAyYumuvca: Onuc
BIBAaTh (PU3NYECKUE
U XUMHYECKHe
IIPOLIECCHI,
SBIIAIOIINECS
YacThIO
KpyroBopoTa
BEILIECTB B
IPUPOJIE.
1 Kpemnuii. Crtpoenue atoma Hayuamca: PerynsiTuBHbIe: ®opMUPYIOT §35
0/ Ypok OTKpBITHS KpEMHUS; XapaKkTepU30BaTh aJIEKBaTHO HWHTEpeca K cTp249-
2 HOBOT'O 3HAHMUSL. KPUCTAIUIMYECKUN | CTPOCHHE aTOMa BOCIIPUHUMAIOT KOHKPETHOMY 253




5 KpEMHUH, ero KpeMHUS, MpeIOKEHUS 1 XUMHUYECKOMY
CBOWCTBA U OOBSICHATH OIICHKY YUUTENSI U AJIEMEHTY,
MIPUMEHEHHUE. 3aBHUCHUMOCTh OJIHOKJIACCHUKOB. MTOKCK

CBOWCTB ITo3HnaBaTe/bHBIC: IOTIOJIHUTEID

KPEMHHS OT €ro BBEIOMPAIOT HanboJIee HOH

II0JIOKEHHUSI B 3 PeKTUBHBIE uHpOopMauu

[ICX5 J1.1. CIOCOOBI pereHus 0 HEM.

Menneneesa, 3a/1a4, KOHTPOJIUPYIOT

COCTaBJISTh U OLIEHUBAIOT IMPOLIECC

XUMHUYECKHE U pe3ynbTar

YpaBHEHUS, NESITeIbHOCTH.

xapakrepusyromue | KoMmmyHukaTuBHbIE:

XUMHYECKHE JIOTOBApUBAIOTCS O

CBOWCTBA KpEMHHUS. | pacrpenaencHun

Honayuam byHKIMI 1 porneit B

603MOMNCHOCH b COBMECTHOM

Hayuumoca: NeSITeIbHOCTH.

IPaMOTHO

oOparmiaTscs ¢

BEIIECTBAMH B

IIOBCEIHEBHOMU

KU3HU.
1 IpakTuyeckas dopmMupoBaHUE Hayuamca: PerynsiTuBHbIE: ®opmupoBan | IIp.NeS CTp.
1/ padora Ne5 YMEHUI SKCIIEPUMEHTAJIIBHO | IJIAHUPOBATh CBOIO ue 260-
2 IKCHEePUMEHTAJNbH | IOCTPOEHUS U HUCCIIeI0BaTh JIeSITEIbHOCTD; IO3HaBaTEIbH 262
6 ple 3a/1a4M 10 TeMe | pean3alllii HOBBIX | CBOWCTBa HAXOJHUTh alITOPUTM Or0 WHTEpeca

«IToarpynmsl a3oTa | 3HaHWIA: MapHOe HEMETAJIJIOB U UX BBIMIOJTHEHUS K U3y4EHHIO

H yIJIepoaa». WJIM TPYIIIOBOE COCIMHEHMI, [IOCTaBJICHHOM 3a7a4ul. | XUMUH;

YPOK npakTUKyM. BBITIOJTHEHUE peuiathb ITo3HaBaTenbHbBIE: (bopmHpoBaHU
MPAKTUIECKON IKCIIEPUMEHTANbH | CAMOCTOSITEIIEHO € YMEeHUs
paboThI ¢ bI€ 3a/1a4H, IPOBOUTH rPaMOTHOTO
COOJII0ICHHEM paboTarthb c HaOJIOACHNUS; oOparieHus ¢
npaBui Th B 1a00paTOPHBIM dbopMyIupoBaTh BEIIIECTBAMH B
COOTBETCTBUH C 000pYIOBAaHUEM B | BBIBOJIBI XUMHYECKON




QJIITOPUTMOM TIPH

COOTBETCTBHH C

KomMMmyHukaTuBHbBIE:

nmabopaTopun

KOHCYJIbTaTUBHON | paBuiiaMu Th. CTPOUTH PEUYEBLIE u ObITY.
MTOMOIIY YYUTEISA BBICKa3bIBaHUS B
WJIY yYCHUKa- YCTHOU U IIMCbMEHHOMN
JKCIIEpTAa. (dopme; ycTaHaBINBATh
pabourie OTHOIIIECHUS B
IpyIIIe; INIAHUPOBATh
o0rue crocoos!
paboTHI.
1 IIpakTHyeckas ®opMupoBaHue Hayuamca: PerynsaTuBHbIe: OBnanenue IIp.Ne6 cTp.
2/ pa6ora Ne6 YMEHUU oOpataThces ¢ OCYILIECTBIISIOT HaBBIKAMH 262-
2 ITonyuyenmne, IIOCTPOEHHUS U 1a00paTOPHBIM MIOIIArOBBIM KOHTPOJIb | JiIs 265
7 codupanue u peanu3alyy HOBbIX | OOOPYAOBAaHMEM U | IO PE3YNbTaTYy. MPaKTUYECKON
pacno3HaBaHHe 3HAHUM: TapHOE HarpeBatTenbHbIMU | [lo3HaBaTebHBIE: JESITEIbHOCTH
rasos. WM TPYIIIOBOE npubopamu B CTPOAT pEUYeBOE
YPOK npakTuKyMm. BBITIIOJIHEHUE COOTBETCTBHH C BBICKa3bIBaHUE B
MPAKTUYECKOMN MpaBUIaMu YCTHOM Y MUCbMEHHOMN
paboTsI ¢ TEXHUKHU dopme.
coOroIeHreM 0e30MmacHOCTH, KoMMyHHKaTHBHBIE:
npasui Tb B OIIUCHIBATH YYUTBIBAIOT PA3HbIE
COOTBETCTBHH C XUMHUYECKHU MHEHHUS U CTPEMSATCS K

aJIrOPUTMOM IIpU
KOHCYJIbTaTUBHOM
MMOMOIIHN YUUTCIIA
WM yY€HUKa-
JKCIIepTa.

9KCIIEPUMEHT C
ITOMOIIBIO S3BIKA
XUMHH, JeNIaTh
BBIBOJIBI ITO
pe3ynbraTtam
IKCIICPUMEHTA.
Honyuam
603MOICHOCHIb
Hayuumsca: 0CO3H
aBaTh
HEOO0XOIMMOCTh
coOIroieHus
npaswi Thb u OT

KOOpAWHALINA
pa3IUYHBIX MO3UILIUNA B
COTPYAHUYECTBE.




TS
COXPAaHEHUS CBOET
0 3JI0POBbSI U

OKpY’KalOIINX.
1 [3.1 KontpoabHnasn Kontponb Hayuamcs: PerynasiTuBHbIe: [IposBastoT
3/13.1.2 padora Ne3 no Teme | IpeAMETHBIX U IIPUMEHSATH OCYIIECTBISIOT OTBETCTBEHHO
2 (32 «HeMeTauab». METapeAMETHBIX IIOJIy4YECHHBIE MOIIArOBBIN 1 CTb 3a
8 13.2.1 YPOK KOHTpOJIA yueOHBIX ACUCTBUI | 3HAHMS U UTOTOBBIN KOHTPOJIb pe3yabTaThl.
3.2.3 3HAHUU. 10 TEME chOpMHUpPOBAaHHBIC | TIO pE3YJbTATYy.
324 «Hemeranbi». YMEHMUS U1 Ilo3naBatenbHbIC:
pelieHns yueOHbIX | CTPOAT peueBoe
3ajau. BBICKA3bIBaHUE B
YCTHOM Y MUCbMEHHOMN
dopme.
KomMMmyHukaTuBHbBIE:
YUUTBHIBAIOT pa3HbBIE
MHEHHS U CTPEMSITCS K
KOOPIUHAIINH
pa3IMYHBIX MO3UILIUNA B
COTPYJHUYECTBE.
Tema 6. O6001eHNe 3HAHUI 32 KYPC OCHOBHOI IIKO0JIbI. [10Ar0TOBKAa K 0CHOBHOMY IOCYAapCTBEHHOMY 3k3ameny (OI'3)(64.)
1/ [Mepunoanueckasn [Tepuoanueckuit Hayuamca: PerynsiTuBHbIe: dopMupoBaHue §36,
2 cucreMa 3aKOH U 0000mars uHGOp | IUIAHUPYIOT CBOU 100pPOCOBECTHOT CTp.
9 A. . MenpaeneeBa | Ilepuonuyeckas MALMIO 0 TEME B | ACHCTBUSA B O OTHOLLECHUS K 267
U CTPOEHHEe aToMa. | CHCTeMa BUJIE CXEM, COOTBETCTBUHU C YUEHUIO U
Ypok pedaexcun. XUMHAYECKUX BBITIOJIHATh MOCTaBIICHHOM YMEHHUS
AJIEMEHTOB TECTOBBIC 33JaHM | 3aJa4yeil u YIPaBIsATh
. . Menneneena. | 1. YCJIOBUSAMHU €€ CBOEH
dusnueckuii peanu3anum. IO3HaBaTEIbHOMN
CMBICIT Ilo3naBaTenbHbIE: JESTENBHOCTBIO;
MOPSAIKOBOTO CTaBST dbopMupoBaHue
HOMEpa AIIEMEHTA, U GOpPMYIUPYIOT MO03HABATEIBHOT
HOMEPOB Mepuoia 1EeJNH U TPOOJIEMBI 0 MHTepeca K




U TPYIIIBI. yYpOKa; OCO3HAHHO U | U3YYCHHIO
MPOU3BOJIBHO CTPOSIT | XUMUHU.
B YCTHOU U
nuchMeHHOU (hopme.
KomMMyHnkaTuBHBIE
BJIa/ICHUE
MOHOJIOTUYECKOHN U
IUAJIOTHYECKON
dbopmamMu peyn.
2/ 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamca: PeryasiTuBHbIe: [IposiBastor §36,
3 H3MeHEHUsI W3MEHEHHUS CBOUCTB | 0000maTs uHGOp | pa3nuyaroT cnocod U | OTBETCTBEHHOCT TecT
0 CBOMCTB 3JIEMEHTOB | DJIEMEHTOB U UX MallMIo IO TEME B | PE3yJIbTAT JEUCTBUS | b 3a pe3ysbTarT. cTp.271
M UX COeHUHEHHI B | COCIMHEHUN B BUJE CXEM, Ilo3HaBaTeIbLHBIE: -272
nepuoaax u MEepUOaaAX U BBITIOJTHSATh BJIQ/ICIOT OOIIUM
rpynmnax. rpyIIax B CBETE TECTOBYIO paboTy, | MPUEMOM PEIICHUs
Ypok pedexcun. MPEICTaBICHUMN O 3ajad4.
CTPOECHUU ATOMOB KoMmyHuKaTuBHBIE
AJIEMEHTOB. :
3HaueHue JIOTOBApUBAIOTCS O
[Tepuoanueckoro COBMECTHOU
3aKOHa JeATEeTbHOCTH 0T
PYKOBOJICTBOM
YUUTEIIA.
3/ Buabl xumuuyeckux | Buasl xumnueckux | Haywamca: PeryasitTuBHbIe: dopmMupoBaHue §37,
3 cBsi3eil M THIBI CBSI3€H U TUIIBI 0000mate uHGOp | paznuyaroT cnocod U | JOOPOCOBECTHOT TecT
1 KPUCTANIMYECKUX | KPUCTAIMYECKUX | MALMIO MO TEME B | pe3yJbTaT ACHUCTBUS. | O OTHOLIEHUS K ctp.277
peleToK. pEIIEeTOK. BU/JIE TaOJIHIIBI, [Ho3naBaTenbHbIE: YUYECHUIO U -278
B3aumocBs3b B3anmocss3p BBIITOJIHATh BJIQ/ICIOT OOIIUM YMEHHUS
CTPOEHUS U CTPOEHMUS U TECTOBYIO pabOTy. | MPUEMOM pEIICHUS YOPaBISTh
CBOMCTB BelIeCTB. CBOICTB BEIIIECTB. 3a7auy. CBOEU
Ypok pedrexcun. KoMMyHuKaTHUBHBIE | [I03HABATEIbHOU
: NeSITeNIbHOCTBIO;
KOHTPOJIUPYIOT ¢dbopmupoBaHue




JICUCTBUA MapTHEpA.

MI03HABATEIBHOT
0 MHTEpeca K

U3Y4YECHHUIO
XUMHUH.
4/ Knaccnpuranus Knaccudukanus Hayuamca: PerynsiTuBHbIE: dopMupoBaHue §38,Tec
3 XUMHYECKHX XUMHYECKHX 0000maTe uHGOp | pa3znuyaroT cnocod U | JOOPOCOBECTHOT T
2 peakuuii mo peakuuii mo MAIIMIO O TEME B | pe3ysbTaT AEUCTBUA. | O OTHOLICHUS K cTp.283
Pa3IH4YHBIM pa3InYHbIM BHJIE CXEM, ITo3HaBaTenbHBIE: YUYECHUIO U -284
NMpHU3HAKAM. MpU3HaKaM (YMCIO0 | BBIMOTHATH BJIQ/ICIOT 00IIUM YMEHHUS
CkopocTtb U COCTaB TECTOBBIC MPUEMOM PEIICHUS YIPaBISTh
XHUMHYECKOH pearupyromux u 3a7aHus. 3ajad4. CBOEH
peakiuu. 00pa3yroMmuXxcs KoMMyHUKaTHBHBIE | I03HABAaTEIbHON
Ypok pedrexcun. BEIIECTB; HATUYHE JIOTOBApUBAIOTCS O JeSITeNIbHOCTBIO;
TpaHUIIBl pa3ernna COBMECTHOM ¢dbopmupoBaHue
¢asz; JESITEIbHOCTH 110 M03HABATEIbHOT
TEIUIOBOU (P QeKT; PYKOBOJCTBOM 0 NHTEpeca K
M3MEHEHUE YUUTEIS. W3Y4YECHHUIO
CTEIECHEN XAMUH.
OKHCJIEHUS aTOMOB;
UCIIOJIb30BaHUE
KaTajan3aTopa;
HaIpaBlieHUE
MPOTEKAHUA).
5/ JAucconunanus [ToBTOpenue Hayuamca: PerynsiTuBHbIe: NwmeroT §39,
3 3JIEKTPOJIUTOB B OCHOBHBIX 0000mars uHGOp | pa3nIuyaroT cnocold U | HenocTHoe TeCT
3 BOJIHBIX CBeleHH 00 MaIMIO 10 TEME B | pe3yabpTaT IEHCTBUSA. | MHPOBO33PEHUE, cTp.288
pacTBopax. 3JIEKTPOJIUTAX U BUJIE CXEM, Ilo3HaBaTebHBIE: COOTBETCTBYIOLI] -289
Honnbie HEDJICKTPOJIUTAX, BBITIOJTHSTh BJIAJICIOT OOIIUM ee
yYPaBHEHMUS CHJIbHBIX U CIa0BbIX | TECTOBYIO paboOTy. | MPUEMOM peIICHUS COBPEMEHHOMY
peakiuii. ANEKTPOJIUTAX, 3amad. YPOBHIO
VYpok pedrexcun. OCHOBHBIX KoMMyHUKAaTHBHBIE | Pa3BUTHS HAYKH.
3aKOHOMEPHOCTAX :
JUCCOLUAIIUI KOHTPOJIUPYIOT
BELIECTB JIEUCTBUA MapTHEPA.




JIPUHATISKAINAX K

YUYUTHIBAIOT pa3HbIC
MHEHUS U CTPEMSATCA
K KOOpAWHAIUU
Pa3IMYHBIX MMO3ULUN
B COTPYAHUYECTBE.

pa3IUYHBIM
KJlaccam
COEIMHEHHUIA.
6/ OKHCIUTEIbHO- [ToBTOpEHME Hayuamcs: PerynasiTuBHbIE: Bripaxarot §40,
3 BOCCTAHOBHMTEJbH | OCHOBHBIX 0000111aTh pPa3IUYAOT CIIOCO0 M | aJleKBaTHOE TeCT
4 ble peaKkumu. noustuii: OBP, ne | undopmanuio no | pe3ysibTar AeiCTBUS. | MOHMMaHUE cTp.294
Ypok pedrexcun. OBP; okucnurenb, | TeMe B BUJE I[Ho3naBaTebHbBIE: MPUYHH ycIiexa -295
BOCCTaHOBUTEb, TabJINLIbI, OTIpEeIeNATh U Heycrmexa
mporecc BBITIOJTHSTh OKHUCJIUTETb, yaeOHO
OKHCJICHUS, TECTOBYIO paboTy. | BOCCTAHOBUTEINb, NeSITeIbHOCTH.
rpoiiecc OTIINYATh
BOCCTAHOBJICHHS, OKHUCJIUTEIHHO-
MEXaHH3M BOCCTaHOBUTEIIbHBIE
COCTaBJICHUS peakuuu oT Jpyrux
ANEKTPOHHOTO TumnoB. PaccraBnsaTh
OasaHca. KO3 PUITUEHTHI
METOJIOM
3JIEKTPOHHOTO
OayraHca.
KomMMmyHukaTuBHbBIE

OueHka yCTHOro oTBeTa

«5»

OTBeT NOJHBIM ¥ NPAaBWIBHBIM HA OCHOBAaHMM M3YYEHHBIX TEOPHIl; MaTepual U3J0XKEH B ONPEIEICHHON JIOTMYECKON IOCIIE0BATEIbHOCTH,

JIUTEPATYPHBIM A3BIKOM, OTBCT CaMOCTOSTEILHBII

«y

OTBeT NOJHBIA U NMPaBUIbHBIA HA OCHOBAHUM U3YYEHHBIX TEOPUM; MaTEpHUal U3JI0KEH B ONPEIECIIEHHOMN JIOTHUECKOMN IOCIEe10BaTEIbHOCTH,
IIPU ATOM JIONYILEHBI ABE-TPU HECYILIECTBEHHbIE OIINOKH, UCIPABICHHBIE IO TPEOOBAHUIO YUUTEIS

Kpurepuu oneHuBanus




«3» OTBeT MOJTHBIN, HO TIPU ATOM JIONYIIEHA CYIIIECTBEHHAS ONIMOKA UM OTBET HETIOIHBIN, HECBSI3HBII

W@2» OTtBer 0OHapy)XHMBaeT HETMOHMMAaHUE YYEHHKOM OCHOBHOT'O COJEp)KaHHs Y4eOHOro MmarepHaja WU JOMYIIEHbI CYIIECTBEHHBIC OIIMOKH,
KOTOpBIE YYalIUiCs HE MOKET UCIIPABUTH IIPU HABOASIIUX BONPOCAX YUUTEIS
«I» OtcyrcTBUE OTBETA

OuneHka 3KCnepuMeHTAIbHBIX YMEHU

«5»  DKCIEPUMEHT OCYIIECTBIEH MO IUIAHY C Y4eTOM TEXHUKU Oe30MacHOCTH W MpaBWi pabOThI C BEIIECTBAMH U OOOPYIOBAHHEM; BBICOKHIA
YpOBEHb C(OPMUPOBAHHOCTH HKCIEPUMEHTAJIBHBIX YMEHHH (4McTOTa pabodero Mecra, MOPSAOK Ha CTOJE, SKOHOMHS HCIOJIb3YEMbIX PEaKTHBOB U
1p.); MUChbMEeHHAs paboTa(oT4eT 00 IKCIIEPUMEHTE) BBIITOJIHEHA TTOJTHOCTHIO, CACAaHbI TPAaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI

«4»  DKCIIEpUMEHT BBIMOJIHEH MOJIHOCTHIO C YYETOM MPaBUJI TEXHUKU O€30MMaCHOCTH, NPU 3TOM JOIYIEHbl HECYIIECTBEHHbIE OINOKHU MpU padoTe ¢
BelIeCTBaMH U 000PYAOBaHUEM; B MUCbMEHHOM OTYETEe 00 SKCIEPUMEHTE ClIeTIaHbl BHIBOIBI, CBUICTEILCTBYIOIINE O MPABUILHOCTH HAOIIOICHUI

«3» B xozme sKkcriepyMeHTa AOMYIEHa CYIIECTBEHHAas OIIMOKa, HCIpaBiIeHHAs MO TPEOOBAHUIO YUYUTENS; MUCbMEHHBIH OTYET 00 SKCIIEPUMEHTE
BBITOJIHEH NMPABWIIbHO 00Jiee YeM HaroJIOBUHY (MMEIOTCS YIYIICHUS B O0bSICHEHUH U 0(popMIIeHUH paboThI)

«2» B xone skcnepumeHTa IOMyIIeHbI ABe (M 0osee) CyIeCTBEHHBIC OITMOKU, KOTOPBIC YUaIHICSd HE MOXKET HCIPABUTH JIaXKe MO TPEOOBAHHIO
YUUTENS; TUCBMEHHBINA OTUET O MPOJICTAHHON IKCIIEPUMEHTATBHONW paboTe BHIMOIHEH MEHBIIIE YeM HAIMOJIOBUHY, COACPKHUT CYIIECTBEHHBIE OLTUOKHU B
00BsCHEHUH ¥ 0(POpMIICHIHU paOOTHI

«1»  OTCYTCTBYIOT y y4alerocs SKCIiepuMEHTAIbHBIC YMEHHSI; MUCBMEHHBIN 0T4eT 00 AKCIIEPUMEHTAIBHONU paboTe OTCYTCTBYET

OuneHka NMCbMEeHHBIX KOHTPOJIbHBIX padoT

«5» Pabora BbIMOTHEHA TMPAaBWJIBHO M TIOJHO HA OCHOBAaHWM M3YYCHHBIX TEOPETHYECKUX TIOJIOKEHUW, B OIPEACICHHONW JIOTHYECKOM
MOCIIEI0BATEIHHOCTH, INTEPATYPHBIM SI3BIKOM, CAMOCTOSITEIILHO

«4»  Paborta BeITIOJIHEHA MPABUIILHO, B HEH JOMYIIECHBI IBE HECYIIECTBEHHBIC OMTUOKH (MJIH YITYIICHBI 1Ba HEXapaKTEPHBIX (haKTa)

«3»  Pabota BbINIOJIHEHA O0JIee YeM HAIOJIOBUHY, JOMYIICHBI OJJHA CYIIECTBEHHAS OIMUOKA U JBE-TPH HECYIIECTBEHHBIC OIIUOKH

«2»  Pabota BbIIIOJIHEHA MEHbIIIE YEM HAIOJIOBUHY WJIM COACPKHUT HECKOJIBKO CYIIECTBEHHBIX OINOO0K

«1»  Paborta He BBITIOTHEHA

OueHka ymMmeHui#l peliaTh IKCIIEPUMEHTAJbHbIE 32124

«5»  IlnaH pemieHUs: COCTaBJICH MPaBUIIHHO; TPABUIILHO OCYIIECTBIICH MOI00p XMMHUYECKUX PEAKTUBOB U 00OPYIOBAHUS; JAHO UCUEPITHIBAIOIIEE
O0O0BSICHEHHUE U CJIeNIaHbl IPAaBUIbHBIE BBHIBOIBI

«4» Ilman pemieHUs COCTaBJICH NPABUILHO;, MPABHIBHO OCYIIECTBICH MOM0OpP XMUMHYECKHX PEAKTUBOB W OOOPYIOBAaHWs; IOIYIIEHBI JIBE
HECYIIECTBEHHbIE OIIUOKU B OOBSICHEHUH U BBIBOJIAX

«3»  IlnaH pemnieHus COCTaBJICH MPABWILHO; MPABHILHO OCYIIECTBIIEH MOJA00p XUMUYECKIX PEAKTUBOB M 00OPYIOBaHUS; JOMYIICHA CYIIIECTBCHHAS
omunOKa B O0OBSICHEHNH U BBIBOIAX

«2»  JlomymieHsl aBe (M OoJiee) CyIIeCTBEHHBIE OIMOKHU B IUIAHE PEIICHUs, B OJ00pe XUMHUUECKUX PEaKTUBOB U 00OPYIOBaHUS, B OOBSICHEHUH U
BBIBOJIaX

«l»  DxkcrnepuMeHTanbHas 3a7a4a HE pelieHa

OueHka yMeHUil peliaTh pacuyeTHbIE 32124



«5» B muane peleHusi, B IOTHYECKOM PACCYXACHUM U PEIICHUH 33Ja4d HET OMMOO0K; 3a]jaua pelieHa paluoOHaIbHBIM CITIOCOO0OM

«4» B mnane pemieHus, B JOTHUYECKOM PacCYXJICHUH U PEILICHUH 3a/1a4M HET CYIIECTBEHHBIX OMIMOOK; 3a/1a4a pelieHa HepalMoHaIbHBIM CIOCOO0M
WJIM JTOMYIICHBI IB€ HECYIIECTBEHHBIE OIUOKH

«3» B IJ1aHe, B JIOTUYCCKOM PACCYXKACHHUU W PCHICHUH 3aJa4d HCET CYIICCTBCHHBIX OIJ_II/I6OK; AONYIICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I B
MaTeMaTHYeCKHUX pacueTax

«2»  VIMeroTcs CyIIeCTBEHHBIE OITMOKY B TJIaHE, B PEIICHUN 33]a4H

«1»  OtcyTcTBHE OTBETA HA PACUETHYIO 3a1a4y



