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1. Ilnanupyemble NpeAMeTHbIE Pe3yJbTAThI 0CBOCHUSI Y4eOHOT0
npeaMera.

8 kiacc.

Juunocmmuuie pezynomamul 00yuenus.

Oco3HaBaTh EIMHCTBO M IEJIOCTHOCTh OKPYKAIOIIETO MHpPa, BO3MOXXHOCTH €r0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHUKCHHUI HAYKH.

[TocTeneHHO BBICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:!
- 0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CamMOoOOpa30BaHUIO, B TOM YHUCIE M B paMKax
CaMOCTOATENLHON NEATEIHLHOCTH BHE IIKOJIBL;
- OICHUBATh >KU3HCHHBIC CHTYAIlMM C TOYKH 3PECHUS 0e30macHOro obOpas3a >KM3HU M COXPaHCHUS
3JI0POBBS;
- OLICHUBATh SKOJIOTMUYECKUI PUCK B3aMMOOTHOIIICHHU I YeJIOBEKa U MIPUPO/IBL.

dopMHUpOBaTh IKOJOTUYECKOE MBIIIUICHHE: yYMEHHE OIICHUBATh CBOKO JCATEIBHOCTh H
MOCTYIIKU JIPYTUX JIIOJEH ¢ TOYKH 3PEHUSI COXPAHEHUsI OKPYKAIOIIEH cpeibl - TapaHTa >KU3HU U
Onarormnouy4us Jrofei Ha 3emIe.

Memanpeomemmuoie pe3yiomamal 00yueHus.

PerynstuBneie YV /I

CamocrosaTenbHO 00HApYKUBaTh U (POPMYJIMPOBATh YUEOHYIO NPOOJIeMy, OIPEeaTh Lelb
yueOHOI NesATeNIbHOCTH, BBIOUPATh TEMY IPOEKTA.

BeiBurate Bepcum peuieHust npobiaeMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BHIOMPATh U3
IPEJJIOAKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHUS 1IEIIH.

CoctaBiaTh (MHAMBHIYaJdbHO WM B IpYIIeE) IUIaH pelleHus NpoOiaeMbl (BBITOJHEHHS
IIPOEKTA).

Paborast no miaHy, cBepsATh CBOU ACUCTBUS C LENbIO U, IPU HEOOXOAUMOCTH, UCIPABIATH
OIIMOKU CaMOCTOSITEIBHO.

B nwmanore ¢ yuurteneMm COBEpLICHCTBOBaTb CaMOCTOSTENIBHO BbIpaOOTaHHBIE KPUTEPUU
OLICHKH.

IToznaBarenbHblie YV /I:

AHanu3upoBaTh, CpaBHUBATh, KiIaccu(UUUPOBaTh M 0000maTh (aKTbl U SBJICHMUS.
BBISIBIIATS NPUYMHBL U CIIEICTBUS MPOCTHIX SBICHUM.

OcyiecTBiATh CpaBHEHHE, KJIACCU(PUKALIMIO, CAMOCTOSITEIbHO BBIOMpAasi OCHOBAHUS U
KPUTEPUM JJIs YKa3aHHBIX JIOTMUECKUX OIEpaluii; CTPOUTh KIAacCHU(UKALMI0O Ha OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPHIIAHUS).

CTpoHuTh JTOTHYECKOE PacCyKIECHUE, BKIIOUAIOLIEE YCTAHOBIEHUE IPUUMHHO-CIIEICTBEHHBIX
CBSA3CH.

Co3aaBaTh cXxeMaTHUYECKHE MOJIENIN C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBnaTh TE3UCHl, pa3jIUYHble BUIbl IUIAHOB (TPOCTBIX, CIOXKHBIX U  T.IL.).
[TpeoOpa3oBbIBaTh HHGOPMALMIO U3 OJHOTO BUAA B APYroi (TabIUIy B TEKCT U IIp.).

BbrunteiBaTh BCE YPOBHU TEKCTOBOM MH(OpMALINHL.

YMeTh onpenensaTh BO3MOKHbIE UCTOUHUKHA HEOOXOAUMBIX CBEJIEHHH, MPOU3BOIUTH MOUCK
uH(pOpMalli, aHAJTU3UPOBAThH U OLIEHUBATH €€ I0CTOBEPHOCTb.

CpenctBoM GopMHpOBaHHUs TO3HABATENbHBIX Y Y/ ciiykaT yueOHbIH MaTepuan u
NPOJYKTUBHBIE 3a7jaHNs yueOHUKa, HAlleJIeHHbIE Ha Pa3BUTHE:

- OCO3HAHME POJIM BEILECTB;

- pacCMOTpEHHE XUMUYECKHUX IIPOIIECCOB;

- CTOJIb30BAHNE XUMHUECKUX 3HAaHUH B OBITY;

- 00bsSICHEHNE MUPA C TOYKU 3pEHUS XUMUU;

- OBJIaJIEHUE OCHOBAaMH METOJI0OB €CTECTBO3HAHMSL.

KommynukatusHbie YV /I:




CaMocCTOsATEIbHO OpPraHU30BbIBaTh YdeOHOE B3aUMOACHCTBHE B TPYIIEe (ONpPEesaTh 00mue
LIEJIM, paclpeAcsaTh POJH, J0rOBapuBaThCs APYr ¢ Apyrom M T.1.). Mcnonb3oBaHue Ha ypokax
3JIEMEHTOB TEXHOJOTUU TPOTYKTUBHOTO YTEHHS.

Ilpeomemmnuie pe3yrvmamal 00yuenus.

Oco3HaHKe poJIM BEIIECTB:
- OIPEIENATh POJIb PA3IMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- OOBSICHSATB POJIb BEILIECTB B UX KPYTOBOPOTE.

PaccmoTpenue XuMHUYECKUX MPOLIECCOB:
- IPUBOJIUTH IPUMEPHI XUMUUYECKUX MPOIIECCOB B MIPUPOJIE;
- HaxOJIUTh YEPTHl, CBUJACTEIHCTBYIOIIME OO0 OOIIMX MpH3HAKAX XUMHUYECKHX IPOIECCOB M UX
pa3INuusix.

Hcnonb30BaHne XUMHYECKUX 3HAHUMA B OBITY:
— OOBSCHATH 3HAUECHUE BEIIECTB B KU3HU U XO34HCTBE YEJIOBEKA.

OOBSCHATH MUP C TOYKH 3PEHUS XUMHH:
— HEePeYHCIIATh OTIUYUTEIbHBIE CBOMCTBA XUMUYECKHX BEIIECTB;
— pa3au4aTh OCHOBHbBIE XUMHYECKHUE TIPOLIECCHI;
- OIPEIENATh OCHOBHBIE KJIACChl HEOPTaHUYECKHUX BEIIECTB;
- IOHUMATh CMBICI XUMHUYECKUX TEPMUHOB.

OBnazneHue OCHOBaMHU METOIOB [TO3HAHUS, XaPAKTEPHBIX Ui €CTECTBEHHBIX HAYK:
- XapakTepu3oBaTh METOJbl XHMHUYECKOH Hayku (HAONIOJIeHUE, CpaBHCHHE, OSKCIICPUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU TIPUPO/IBI;
- POBOJANTH XUMHUUYECKHE OIBITHI U SKCIICPUMEHTHI U OOBACHSITH UX PE3YJIbTATHI.

YMeHue oreHNBaTh MOBEACHHUE YETIOBEKa C TOYKHM 3PEHHUS XUMHUYECKOW 0e30MacHOCTU IO
OTHOIIICHHUIO K YEJIOBEKY U MPUPO/IE:
- UCMOJb30BaTh 3HAHUS XUMHUU MPU COOIIOJECHUH MPABHI HCIIOJIB30BAHUS OBITOBBIX XMMHUYECKUX
Mpenaparos;
— pa3nuyaTh onacHble U 0e30macHbIe BEIIECTRA.

TpeOoBaHus K YPOBHIO NOATOTOBKH y4allMXcs.

B pesyibTare u3y4eHHs XUMUH YYE€HHK J0JIKEH

3HAThb / HOHUMATh:
- XUMUYECKYI0 CUMGOUKY: 3HAKH XUMHUYECKUX 3JIEMEHTOB, (POPMYJIbI XUMHUYECKUX BELIECTB U
YPaBHEHUSI XUMUYECKUX PEAKIUH;
- 6aiICHeNMUe XumMuiyecKkue NOHAMUA: XUMAYECKUM DJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIIbHBIE
aTOMHas M MOJIEKYJISIpHAs Macchl, MOH, XMMHUYECKasl CBS3b, BEIIECTBO, KJIACCU(UKALMS BEIIECTB,
MOJIb, MOJIIpDHAs Macca, MOJIAPHBI 00beM, XUMHUEcCKass peaklus, KJIacCU(pUKalMs PeaKIHH,
ANEKTPOJIUT U HEINEKTPOIIUT, DIEKTPOIUTHUECKAS TUCCOLMALNS, OKUCIUTENb U BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAaHOBJICHHUE;
- OCHOGHbIE 3aKOHbBl XUMUU: COXPAHEHHUS MACChl BEUIECTB, TOCTOSHCTBA COCTaBa, NEPUOINIECKUN
3aKOH;

YMETh:
- Ha3bléamp: XUMUYECKUE DIIEMEHTBI, COCIMHEHNS U3YYCHHBIX KIIACCOB;
- 00vACHAmMb: (QU3NYECKUI CMBICI aTOMHOIO (IOPSAIKOBOTO) HOMEpPAa XMMHUYECKOIO AIJIEMEHTa,
HOMEPOB I'PYIIBI U IEPUOJA, K KOTOPBIM DJIEMEHT IIPUHAJICKUT B niepruoanyeckon cucreme JI.1.
MeHeneeBa; 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB JIEMEHTOB B IPEAENaX MajbIX MEPUONIOB H
[JIAaBHBIX MOATPYIIIT; CYITHOCTh pEaKIfii HOHHOTO 0OMeHa;
- Xapakmepu3oeams: XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOAA 10 KaJlbIHsl) Ha OCHOBE UX MOJIOXKEHUS
B nepuoanyeckoit cucreme .M. MenneneeBa 1 0COOEHHOCTEH CTPOEHHSI MX aTOMOB; CBS3b MEXKIY
COCTaBOM, CTPOCHMEM M CBOWCTBAMM BEIIECTB; XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;
- onpedenamyp: COCTaB BEUIECTB MO MX (QopMysaMm, MPUHAUIEKHOCTh BEIIECTB K ONpEAEeICHHOMY
KJIACCY COCAUHEHUMN, TUIIbl XUMUYECKUX PEAKLUH, BAJICHTHOCTb U CTEIICHb OKUCIICHHS DJIEMEHTA B




COCIMHEHUSAX, THUIl XUMHYECKOM CBSI3M B COCAMHEHUSX, BO3MOXXHOCTh IPOTEKaHUs pPeaKUui
HOHHOr0 OOMEHa;
- cocmaenamyp. HOpMYIIbI HEOPTaHUYECKUX COCAMHEHUN W3YYEHHBIX KJIACCOB; CXEMbI CTPOCHHS
atoMoB TmepBbix 20 »srneMeHTOB mnepuonuueckor cuctembl J.M. MenzaeneeBa; ypaBHEHUS
XUMUYECKUX PEaKLUi;
- 0Opawyampca ¢ XMMUYECKOM MTOCYION 1 J1abOpaTOpHBIM 000PYIOBaHUEM;
- PAcCno3HAaéams ONBLIMHBIM HYMeEM: PACTBOPHI KUCIIOT U LIEIOYEH, XJIOpUI-, CylabdaT-, KapOoHaT-
HOHBI;
- @BIYUC/IAMb: MACCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa Mo (GopMysie COSAUHEHHS; MaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM HIIM MAcCy MO KOJUYECTBY BEIIECTBA,
00BeMyY MJIM MacCe peareHTOB UM NPOJYKTOB pEaKlIUu;

HCI0J1b30BATH NPUOOPETEHHbIC 3HAHWS W YMEHHUS B NPAKTHYECKON JAeSTeJIbHOCTH H
II0OBCEe/IHEeBHOM KU3HHU JUIS:
- 6e3omacHOro oOpalleHus ¢ BeleCTBaMU U MaTepUallaMu;
- 9KOJIOTMYECKH IPaMOTHOI'O IIOBE/ICHUS B OKPYXKaIOLIeH cpene;
- OLIEHKH BJIMSHUS XMMUYECKOTO 3arpsi3HEHUS OKPYKAIOILIEH Cpeibl HA OPTraHM3M YEJIOBEKA;
- KpUTHYECKOW OLIEHKH MH(OPMAIH O BEIIECTBAX, UCIOIb3yEMBIX B OBITY;
- IPUTOTOBJICHUSI PACTBOPOB 33JaHHOM KOHIICHTPALIUH.

9 KJIACC.

Jluunocmmuuie pezynomamot 00yuenus.

ITocreneHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE:!

— O0CO3HaBaTb COBPEMEHHOE MHOrooOpa3ue THUIIOB MHUPOBO33pEHHUs, OOIIECTBEHHbIX,
PENUTrMO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPaJULIUNA, KOTOPBIE ONPENEISAIOT pa3Hble OObSICHEHUS
IIPOUCXOJAIIETO B MUPE;

— ¢ y4é€TOM 3TOro MHOTrooOpa3usi NOCTETIEHHO BbIpadaThiBaTh CBOM COOCTBEHHBIE OTBETHI HA
OCHOBHBIE JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT;

— YUYUTBCS NPU3HABATH MPOTHUBOPEYMBOCTh M HE3ABEPIIEHHOCTh CBOMX B3IVISA0B HA MWD,
BO3MO>KHOCTb UX U3MEHEHHUS.

Y4uTbcsl UCIIONIB30BATh CBOM B3IVISLABI HA MUP JJs OOBSICHEHHS Pa3IUYHbIX CUTYyalui,
pelLIeHHs BO3HUKAIOIIUX NPOOJIEM U U3BIICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHl, HAXOAUTh W H3Yy4yaTh B y4e€OHMKaxX IO pa3HbIM IpeIMeTam
MaTepHai (U3 MaKCUMyMa), UMEIOIMI OTHOLIEHHE K CBOUM MHTEpEcaM.

Hcnonp3oBaTh CBOM HWHTEpeChl M BbIOOpa MHIMBHUIYadbHOM o0Opa3oBaTeabHOU
TPAaeKTOpUH, TOTEHUUANIbHOM Oynaymedl mnpodeccum M COOTBETCTBYIOLIETO  MPO(UILHOTO
oOpazoBaHus.

[TpuoOperath ONBIT y4acTus B IeaxX, IPUHOCSIIUX MOJb3Y JHOIAM.

Y4uThbCcsl CaMOCTOSITENIbHO BHIOMpATh CTWUJIb IOBEAEHHUS, NPUBBIUKH, OOECHEUMBAOIINE
Oe3omacHbIil 00pa3 JKU3HU M COXpPaHEHUE 370pPOBbS — CBOEro, a TakXKe OJM3KUX JIoJed u
OKPY’KaOIIHX.

Y4uThCAd CaMOCTOATEIBHO INPOTUBOCTOATH CHUTyalUsIM, IPOBOLUPYIOIIMM Ha IOCTYIIKH,
KOTOPBIE YTPOXKAIOT OE30M1aCHOCTH U 3J0POBBIO.

BbiOupare MmocTynkH, HalelleHHble Ha COXpaHeHHE U OepekHOe OTHOLIEHHE K HpUpOJe,
OCOOEHHO HUBOM, M30eras MPOTUBOMOJIOKHBIX MOCTYIKOB, IOCTENEHHO Yy4ach M OCBauBas
CTPATETUIO PALIMOHATILHOTO IIPUPOAOIIOIb30BAHHUS.

Yuutbess yOexnaaTe JApyrux Jrofed B HEOOXOAMMOCTH  OBJAJEHUs  CTpaTeruen
PalMOHAIIBLHOTO IIPUPOIOIOJIB30BAHUS.

Hcnonb30BaTh SKOJOTHYECKOE MBIIUIEHHWE JUIsl BBIOOpA CTpaTeruu COOCTBEHHOTO
MIOBEJCHUS B KQUECTBE OJTHON U3 LIEHHOCTHBIX YCTAHOBOK.

CpenctBoM  pa3BUTHSA JUYHOCTHBIX  pPE3Yy/IbTaTOB  CIOyXKaT yueOHBIM Marepual U
NPOAYKTHBHBIE 3a/laHUs yueOHMKa, HalleJeHHble Ha 6-10 JIMHHUIO Pa3BUTHS — YMEHHE OLIEHUBATh
MOBE/ICHNE YeJIOBEKa C TOYKHU 3PEHUS XUMUYECKOW OEe30MacHOCTH MO OTHONIICHHUIO K YEJIOBEKY U

MpUPOJIE.



Memanpeomemmnuvle pe3yiomamol 00y4eHU .

Perynarusneie YV /I:

CamocroaTenbHO OOHapyXkWBaThb U (OPMYIHPOBAaTH MpoOIeMy B  KJIACCHOH H
WHAUBUAYaAIbHOMN Y4eOHOIl 1eTeNbHOCTH.

BriiBurath Bepcum penieHus npoOiaeMbl, 0CO3HABaTh KOHEUYHBIN pe3yibTaT, BHIOMPATH W3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEeIIH.

CoctaBiaTh (MHIAMBHIYaJIbHO WM B TPYIIE) IUIAH peIIeHUs NpoOjeMbl (BBITOTHEHHS
MIPOEKTA).

[TonOupath k Kaxaou npodiaeme (3a1ade) aleKBaTHYIO €l TEOPETUUYECKYIO MOJIENb.

PaboTast mo mpemIoKeHHOMY M CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY, HCIIOJIb30BaTh
HapsIly C OCHOBHBIMU U JIOTIOJIHUTEIbHBIE CPEJCTBA (CIIpaBOYHAs TUTEPATypa, CIIOKHbBIE TPUOOPHI,
KOMITBIOTED).

[1nanupoBaTh CBOIO HHIUBUAYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaboTath MO CaMOCTOSTENBHO COCTAaBICHHOMY IUIAaHY, CBEPSAACh C HUM M LEJIBIO
JESITEIbHOCTH, UCIPABIIsAA OIIMOKU, UCIOJIb3Ysl CAMOCTOATEIBHO MOJ00paHHBIE CPEACTBA (B TOM
yucie u Uurepuer).

CB0OOOHO TMOJIB30BAThCS BBHIPAOOTAHHBIMH KPUTEPHUSIMH OLEHKH M CAMOOLIEHKH, UCXOJI U3
NI ¥ UMEIOIINUXCSI KPUTEPUEB, Pa3indas pe3yinbTaT U CIIOCOObI NEHCTBUN.

B xone npencrasienus npoekTa AaBaTh OIEHKY €ro pe3ylibTaTaM.

CamocToATeIbHO 0CO3HABATh NMPUYHHBI CBOETO YCIIeXa WM HEYCIeXa M HaXOJUTh CIIOCOOBI
BBIXO/Ia U3 CUTYyallUH HEycIexa.

YMeTh OILICHUTHh CTENEHb YCIEUIHOCTH CBOEH WHAMBUAYAIbHOW 00pa3oBaTenbHON
JESITEIbHOCTH.

JlaBaTh OILIGHKY CBOMM JIMYHOCTHBIM KadecTBaM M UepTaM Xapakrepa («KakoB s»),
OTIPEIeNIATh HAMPABIICHUSI CBOETO Pa3BUTHs («KAKUM S XOUy CTaTh», «UTO MHE JUIsl 3TOTO Haao
CIICNIaThy).

CpenctBoM  (opmupoBaHus peryasTUBHBIX YVYJl clyXaT TEXHOJIOTUs MNPOOIEMHOIO
Jyajora Ha JTale M3YYeHUs HOBOTO MaTephalla M TEXHOJIOTHs OIICHMBAaHHS 00pa3oBaTEIbHBIX
JTOCTHKEHUH (yueOHBIX YCIIEXOB).

Ilo3naBarenbHble YV /I

AHanu3upoBaTh, CpaBHUBATh, KJIACCU(PULIMPOBATH U 0000IIATH MOHATHS:

- J1aBaTh OIpEJeNICHUE TIOHSATHSIM Ha OCHOBE HW3YYEHHOTO Ha Pa3iIMYHBIX MpeaMeTax
y4eOHOro MaTepuana;

- OCYIIECTBJIATH JIOTUYECKYIO ONEPALMI0 YCTAHOBJICHUS POI0-BUIOBBIX OTHOIICHUI;

- 00001aTh MOHATUS — OCYILECTBJIATH JIOTHUECKYIO OIEPALHUI0 Mepexojia OT MOHATHS C
MEHBIINM 00bEMOM K TOHATHIO € OOIBIIUM OOBEMOM.

CTpouThb JIOTHUECKOE pacCyKIeHNE, BKIIOYAIOIIee YCTaHOBICHHE TPUUNHHO-CIIEICTBEHHBIX
CBSI3EH.

Co3gaBaTh  MOJENM C  BBUIEJICHHEM  CYIIECTBEHHBIX  XapaKTEpUCTUK  OOBEKTa,
npeoOpa3oBhIBAaTh MOJETH C IIETbI0 BBISIBICHHUS OOIIMX 3aKOHOB, OIPEICISIONINX JTaHHYIO
IpeIMETHYI0 001acTh.

[IpencraBisaTe MH(pOpPMaLMIO B BUAE KOHCIEKTOB, TAOJUI, CXEM, IpapHUKOB.

IIpeoOpa3oBbIBaTh HH(OPMAIMIO W3 OAHOTO BHJA B APYroi U BHIOMpATh yI0OHYIO 171 ce0st
dbopmy dukcaruu u npeAcTtaBieHus uHbopmanuu. [IpeacTaBisaTs uHGOPMANMIO B ONTUMAIbHON
¢dopme B 3aBUCUMOCTH OT aJpecara.

[loHnMass TO3WIHIO JPyroro, pa3iuyarh B €ro pevyd: MHEHHe (TOYKY 3pEHHs),
JIOKa3aTelIbCTBO (aPTyMEHTHI), (GaKThl; THIIOTE3bl, AKCHOMBI, T€OpUHU. J[JIs1 3TOr0 CaMOCTOSTENHHO
UCTIONIB30BaTh PAa3IMYHbIE BUABI 4YTEHHUS (W3ydaromiee, IPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MIOHUCKOBOE), TPUEMBI CITyILIAHHS.

CamoMy co3maBaTh MCTOYHMKHA WH(POPMAIMK PA3HOTO THNA W IS Pa3HBIX ayJAHTOPHH,
co0uro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U MpaBUia HHPOPMALMOHHONW O€30MaCHOCTH.




YMeTh UCIONIb30BaTh KOMITbIOTEPHbIE 1 KOMMYHHUKAI[HOHHBIE TEXHOJIOTMH KaK HHCTPYMEHT
JUISE JOCTHIKCHHSI CBOHMIX IIeTieil. YMeTh BBIOMpaTh aJeKBaTHBIC 3ajaue€ HMHCTPYMEHTAIbHbBIC
IIPOrpaMMHO-aINapaTHbIE CPEACTBA U CEPBUCHI.

CpenctBoM  (opMupoBaHMs MO3HABATEIBHBIX Y VY/J[ ciyxkar y4eOHBI Marepual u
MPOJYKTUBHBIC 3a7jaHKs] yueOHUKA, HAlleJIEHHbIE HA Pa3BUTHE!

- OCO3HAHHE POJIH BEIIECTB;

- pacCCMOTpEHHE XUMUYECKHUX IIPOIECCOB;

- HCIIOJIb30BAHUE XUMHUECKUX 3HAHUH B OBITY;

- 00bsSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU;

- OBJIaJICHUE OCHOBAaMH METOJIOB €CTECTBO3HAHMSL.

KommynukatvBHbie Y'Y /1:

OTtcTauBast CBOIO TOUKY 3pEHUS, IPUBOJAUTH apTyYMEHTHI, MOATBEPkKAast UX (paKTaMu.

B nuckyccum yMmMeTh BBIIBHHYTH KOHTPAapryMEHTHI, Nepedpa3upoBaTh CBOK MBICIb
(B1azieHre MEXaHN3MOM 3KBUBAJICHTHBIX 3aMEH).

YYHUThCSI KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABAThH
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[TonnMasi TO3WIMIO JPYroro, pasiudaTh B €ro pedd: MHEHHE (TOYKY 3pCHHS),
JI0KA3aTeNbCTBO (ApryMEHThI), PaKThl; THIOTE3bl, AKCHOMBI, TECOPHUHU.

YMeTh B3MISIHYTh HA CHUTYAIMI0 C WHOW IMO3WIMU W JOTOBAPUBATHCS C JIFOJBMH HHBIX
O3UILINH.

CpenctBoM (hopMHPOBaHHS KOMMYHUKATUBHBIX Y VY]l cIy)KaT TEXHOJIOTHS MPOOJIEMHOTO
muanora (moOykIaoluid W MOABOMAUIMK Auanor) W paboTa B MajbIX TIpymdmax, Takke
UCIIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOTyKTUBHOTO YTCHHSI.

Ilpeomemmnuie pezynivmamut 00yueHus.

Oco3HaHue pojy BELIECTB:

— 00BACHATH (PYHKIIMH BEIIECTB B CBSI3U C UX CTPOCHUEM.

PaccMmoTpenne XuMHUYECKUX IPOLIECCOB:

— XapaKTepHU30BaTh XUMHUUECKHUE PEAKIIUHY;

— 00BSACHATH pa3IMYHbIE CIIOCOOBI KJIaCCU(PUKALIMU XUMUYECKUX PEAKIIMA;

— IPUBOAUTH IPUMEPHI PA3HBIX TUIIOB XUMUYECKHUX PEAKIIMM.

Vcnonb3oBaHne XUMUYECKUX 3HAaHUH B OBITY:

— HCHOJIb30BAaTh 3HAHMS 1O XWUMHUU JUIsl ONTHMAalbHOM OpraHu3anuu OoppOBl ¢
UHQEKIIMOHHBIMU 3a00JI€BaHUSIMU, BPEAUTEISIMU JOMAILIHETO U PUYycae0HOro X031 CTBa;

— MOJIb30BaThCS 3HAHUSIMU 110 XUMHHU TP UCIIOJIB30BAHUU CPEJICTB OBITOBONM XHUMHUH.

OOBACHATH MUD C TOUKH 3pEHHSI XUMUU:

— HaXO/UTh B IPHUpPO/ie OOIIHE CBONCTBA BEIIECTB U OOBSACHATH UX;

— XapaKTepHU30BaTh OCHOBHBIE YPOBHU OPraHU3allMM XUMHUYECKHUX BELIECTB.

OBnazneHne 0CHOBaMHU METOOB [TO3HAHUS, XapaKTEPHBIX I €CTECTBEHHbBIX HAYK:

— IIOHUMATh POJIb XUMHUYECKHUX IIPOLECCOB, IPOTEKAIOIINX B IPUPOJE;

— YMETb IPOBOAUTH MPOCTEHIINE XMMUUECKHE IKCIIEPUMEHTHI.

YMeHHe OLeHMBATh MOBEJICHUE YEJIOBEKAa C TOYKU 3PEHUS XUMHMUYECKOH 0e30MacHOCTH I0
OTHOUIEHMIO K YEJIOBEKY U IIPUPOJIE:

— XapaKTepHU30BaTh SKOJIOTUYECKHE TPOOIEMBI, CTOSIINE MIEPE]] UEIOBEUECTBOM;

— HAXOAWTh MPOTUBOPEUUS MEXKAY AEITEIbHOCTHIO YeJIOBEeKa M MPUPOJOW U IMpeaararb
CHOCOOBI YCTPaHEHUS 3TUX MPOTUBOPEUMIA;

— OOBSICHATH U JOKa3bIBaTh HEOOXOAUMOCTH OE€PEKHOTO OTHOLLIEHUS K IPUPO/IE;

— TPUMEHATh XMMHUYECKHE 3HAaHUS Ui OpraHu3alMM W IUIAHUPOBAHUS COOCTBEHHOIO
3I0pPOBOTO 00paza *HU3HU U AEATEIbHOCTH, OJAromnoyydusi CBOeH CeMbU U OJAronpUsATHON Cpenbl
0o0uTaHUS YEJIOBEYECTBA.

TpeOGoBaHNsl K YPOBHIO NOATOTOBKH y4alIUuXCs.



B pesyabTare n3y4eHuss XMMHH YYEeHUK J0JIKEH

3HaTh

* XUMUYECKYI) CUMBOIUKY: 3HAKH XUMHUECKUX 3JIEMEHTOB, (hOPMYJIbl XUMUYECKHX BEIIECTB U
YPaBHEHHsI XUMHUYECKHUX PEaKIIN;

* GadICHeNWUe XUMUYecKue NOHAMUA: aTOM, MOJIEKYJa, XMMUYECKas CBsA3b, BELIECTBO U €ro
arperaTHble COCTOSIHUS, KIacCU(UKAIMSA BEIIECTB, XMMHUECKUE PEaKLUUU U UX Kiaccudukanus,
AIIEKTPOJINTUYECKAS! IUCCOLMALINS;

* OCHO6HbBle 3QAKOHbB!I XUMUU. COXPAaHCHMS MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

yMeThb

e Ha3bl6amb: 3HAKA XUMHUYECKHX OJJIEMEHTOB, COCJUHEHMS M3YyYEHHBIX KIIACCOB, THIIBI
XAMHYECKUX PEAKIIUM;

e 00vACHAmMb: HU3NYECKUNA CMBICI AaTOMHOTO (IOPSIIKOBOT0) HOMEpa XMMHUYECKOT0 3JIEMEHTa,
HOMEpOB TPYIIBI U NEPUOAA, K KOTOPHIM OH NPUHAUIEKUT B Iepuoauudeckor cucreme J[.U.
MenpeneeBa; 3aKOHOMEPHOCTH M3MEHEHMsI CBOWMCTB JJIEMEHTOB B IIPElENAaX MalbIX IEPUOIOB U
TJIABHBIX TTOATPYIIIT; TPUYMHBI MHOTOOOPa3Hsl BEIIECTB; CYIIHOCTh PEaKuii HOHHOTO OOMEHa;

o Xapakmepu3z0eamyp: XUMUYECKHE 3JIEMEHTHl (OT BOJOpOJAa [0 KajblMs) Ha OCHOBE MX
NOJIOKEeHHS B nepuoandeckoit cucreme [I.M1. MenneneeBa 1 0COOCHHOCTEH CTPOCHHUSI UX aTOMOB;
CBSI3b MEX]y COCTaBOM, CTPOEHUEM U CBOMCTBAMH BEILIECTB; OOLIME CBOMCTBA HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB;

e onpedenamp: COCTaB BeLIECTB MO UX (¢opMmyiaM; IPUHAAISKHOCTh BELIECTB K
ONpEEIEHHOMY KJIacCy COEIMHEHUM; BaJ€HTHOCTb M CTENEHb OKHUCIIEHUS JJIEMEHTOB B
COCIMHEHUSX;

o cocmaenams. HOpMyIBl OKCHAOB, BOJOPOJIHBIX COCAMHEHUH HEMETAJIOB, T'HIIPOKCHIOB,
COJIEH; CXEMBl CTPOEHMS aTOMOB IIEPBBIX [JBAJLATH HJIEMEHTOB IEPUOJUYECKOW CHCTEMBI;
YPaBHEHUS XUMHUYECKHUX PEaKIIMii;

e OOpawamvca C XUMUYECKON NOCY0N U 1TabOpaTOPHBIM 000PYI0BaHUEM;

e pPAacno3naéamv ONLIMHLIM HYmMeM: KUCIOPOJ, BOJOPO, YIIEKHUCIbIN I'a3, aMMHAK; PACTBOPbI
KUCJIOT U IIEJ0Yel, XJI0pUI-, Cyabdar-, KapOOHAT-UOHbI, HOHBI AMMOHHS;

* GBIYUCAAMB: MACCOBYIO JIOJI0 XMMHUYECKOTO IEMEHTa IO (opMysie COeINHEHNUS; MAaCCOBYIO
JIOJII0 PACTBOPEHHOT'O BEIIECTBA B PAacTBOPE; KOJIMYECTBO BEIIECTBA, O0BEM MM Maccy IO
KOJIMUECTBY BEILECTBA, 00bEMY MJIM MACCE PEareHTOB WIN IIPOJYKTOB PEAKIUY;

HCIIO0JIb30BAThL NPHOOPETECHHbIC 3HAHMA W YMEHHUS B NPAKTHYECKOW JeATEJbHOCTH H
NOBCE/IHEBHOI KU3HHU JLIA:

o 0e3omacHOro oOpaleHus ¢ BeIeCTBAMU U MaTepUaIaMu;

e DKOJIOTMYECKH I'PaMOTHOIO MOBEACHMS B OKPYXKAloOIIeW cpese, MIKOJIbHON 1abopaTopuu U B
OBITY.




2. Conep:xaHue y4eOHOTO peaMeTa XUMHUS.

8 KJIACC.

BBenenue.

Ilpeomem xumuu.

MeToapl MMO3HAHUST B XMMHH: HaONIOJICHUE, DKCIEPUMEHT, MoJelupoBaHue. VCTOUYHUKH
XUMHUYECKON MH(OpMAIUH, ee MoJIyueHHe, aHaJIN3 U MPEJICTaBICHHE €ro Pe3yJIbTaTOB.

Ilonamue o xumuueckom Inemenme u popmax e2o cyuyecmeosanusn: cBOOOJIHBIX aTOMaXx,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

Ilpespawienun eeuiecme.

OTnuure XUMHUYECKUX PEeaKLUil OT PU3NUECKUX SBJICHUN. POib XMMUM B )KU3HU YEIOBEKA.

Kpatkue cBeneHns M3 UCTOPUU BO3SHUKHOBEHHUS M Pa3BUTUS XUMUU. POJib 0TEeUeCTBEHHBIX
YUYEHBIX B CTAHOBJICHMHM XMMHUYEeCKOW Hayku — pabotel M. B. Jlomonocosa, A.M. Bytneposa, .
H. Meunneneena.

Xumuueckana cumeonuka.

3HaKU XMMHYECKUX IJIEMEHTOB M MPOUCXOKJEHUE UX Ha3BaHUU. XuUMHUecKUe (QOPMYIIbL.
WNunekcel 1 ko3 duimerTsl. OTHOCHTETbHBIC aTOMHAas W MOJICKYJsipHas Macchl. [IpoBenmeHue
pacueToB MAacCOBOM IO XMMHUYECKOTO 2JIEMEHTA B BEILIECTBE HA OCHOBE €T0 (POPMYIIBL.

Ilepuoouueckan cucmema xumuyeckux nemenmos /l. U. Menoeneesa, e¢ CTpyKTypa:
Masble U OONbIIMe MEePUOJIbl, TPYIILI U moArpymnmnsl. [lepuoauyeckas cucreMa Kak CIpPaBOYHOE
nocoOue JIsl MOIY4EeHUsI CBEIEHUI O XMMUYECKUX JIEMEHTAX.

JdemoncTpanun. 1. Mozenu pa3inyHBIX NMPOCTBIX U CIOXHBIX BewlecTB. 2. Komnexkuus
CTEKJISIHHOW XMMMYecKOoM mocyzasl. 3. Kosulekius marepualioB M W3JEIMM W3 HUX Ha OCHOBE
anroMuHus. 4. BzaumoaeicTBue MpamMopa ¢ KUCJI0TOMW U TOMYTHEHHE U3BECTKOBOM BOJIBI.

JlabopaTopuble onbIThl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTAUIMYECKHX BEIICCTB U
pacTBopoB. 2. CpaBHEHHME CKOPOCTHM HCIAPEHUs BOJbI, OJEKOJOHA M 3TUIIOBOTO CHOUPTa C
¢uIbTpOBAIILHOM Oymaru.

Tema 1. AToMbI XMMHYECKHX 3JIEMEHTOB.

Amomul Kak popma cyuiecmeosanus XumMuuecKux 3,1eMeHnog.

OcCHOBHBIE CBEJICHHSI O CTPOCHHH aTOMOB. JloKa3aTenbCTBa CIOKHOCTH CTPOCHHSI aTOMOB.
Omnsitel Peszepdopaa. [Tnaneraprast Mogens CTpOSHUS aToma.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTEIBHASL aTOMHAs Macca. B3auMocBs3b
MOHSTUHN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

N3menenune ymncia mpoToHOB B AJIpe aTOMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX AJIEMEHTOB.

N3meneHue uyncna HEUTPOHOB B sipe aToma — oOpazoBaHue U30TONOB. CoBpeMeHHOE
OTpe/ieJICHUuEe TIOHITHS «XUMUYECKUM deMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XHMHYECKOI'0 DJICMEHTA.

Dnexkmponol.

CrpoeHue >JEKTPOHHBIX YPOBHEH aTOMOB XHMMHMUYECKHX 3JIEMEHTOB MaJlbIX MEPHOJOB.
[TonsiTe 0 3aBEpIIIECHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoouueckana cucmema xumuueckux rnemenmos /[. U. Menodeneeea u crpoeHue
aTOMOB — (PU3MUYECKUN CMBICI MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HoMepa TPYIIIbI, HOMepa Mepuoa.

N3menenne 4uciia 3J€KTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XHUMHUYECKOTO
alieMeHTa — 00pa3oBaHUE MOJOXKHUTEIbHBIX M OTPHUIATENbHBIX HOHOB. MOHBI, 00pa3zoBaHHBIE
aTOMaMU METAJUIOB ¥ HeMeTauioB. [IpuumHBI M3MEHEHUsS METaUIMYeCKUX W HEeMEeTaUTMYeCKHX
CBOMCTB B IepUoAax U rpymnmax.

O6pazoBanue OuHapHBIX coeauHeHui. [loHsaTHe 00 MOHHON CBs3u. CxeMbl 00pa3oOBaHMS
WOHHOM CBSI3H.

B3anMogeiicTBue aToOMOB DJIEMEHTOB-HEMETAJIOB MEXIy Cco0o — oOpa3oBaHUe
JIBYXaTOMHBIX MOJIEKYJI IIPOCTHIX BEILIECTB.

Kosanenmnan Henonaphas Xumuueckas c6a3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (DOPMYIIHIL.



B3aumooeiicmeue amomos Hememannoe medxcoy coooii — o00pa3oBaHHWE OWHAPHBIX
COCIMHEHUN HEMETAJNIOB. DJIEKTPOOTpULIATeNIbHOCTh. KoBaneHTHas nonsipHast cBs3b. [loHsTHE O
BaJICHTHOCTH KaK CBOICTBE aTOMOB 0Opa30BHIBAaTh KOBAJICHTHbIE XUMHUUEcKHe cBsi3U. CocTaBieHUE
dbopMynl OWHAPHBIX COCIWHEHUN TO BaJCHTHOCTH. HaxoxaeHue BalleHTHOCTH 10 Qopmyre
OMHApHOTO COCAUHEHHUS.

B3aumooeiicmeue amomos memannoe mexcoy codoou — o0Opa3OBaHUE METAUTHYCCKUX
kpuctauioB. [loHATHE 0 METAIITMYECKOH CBA3H.

JdemoncTpaumu. Mopjenu aroMOB XUMHYECKMX dJjeMeHTOB. llepuonnueckas cucrema
xuMuueckux anemeHToB J[. M. MenaeneeBa (paznuyabie GopMBI).

JlaGopaTopHuble omnbIThbl. 3. MoJenupoBaHWe TMPUHIKIA JCUCTBUS CKAHHPYIOIIETO
MuKpockorna. 4. I3rorosienue Moziesneil MoieKkya OMHapHbIX COEAMHEHNUN

Tema 2. IIpocTbie BelecTBa.

Ilonooswcenue memannoe u nememannoe ¢ Ilepuoouueckoii cucmeme XumuuecKux
anemenmos /l. H.Menoeneeasa.

Baxneiimme mpocThie BeliecTBA — MeETAUIBI (JKEIe30, aTIOMUHUMN, KalbIUH, MarHuu,
HaTpuii, kKanuii). O0mue Gu3ndecKue CBONCTBa METALIOB.

Baxkneiiine mpocThie BellecTBa-HEMETaIbl, OOpa3oBaHHBIE aTOMaMH KHUCIOPOAa,
BOJIOpOJA, a30Ta, cepbl, ¢ochopa, yriepoma. MoyeKylbl TPOCTHIX BELIECTB-HEMETANIOB —
BOJIOPOJIa, KHCIOPO/a, a30Ta, raioreHoB. OTHOCUTENbHAsL MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOpa30BaHHMIO HECKOJBKUX IPOCTHIX
BEUIECTB — a@L10mponus. AIOTponHble MoAu(HUKauu Kuciaopona, ¢ocdopa, oi0Ba.
Mertannuyeckie M HEMETaNIMYEeCKHE CBOWCTBAa MPOCTHIX BellecTB. OTHOCUTEIBHOCTH 3TOTO
MOHSITHSL.

Yucno Aeozadpo. KonnyectBo BeuiectBa. Monb. MonsipHas Macca. MossipHblil 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIBI H3MEPEHUS KOJIMYEeCTBa BEIECTRA.

Pacyerbl ¢ uCHOIB30BaHHMEM MOHATHM «KOJMYECTBO BEILIECTBA», «MOJISIpHAsi Maccay,
«MOJISIPHBII 00bEM Ta30B», «UUCIO ABOTAIPO».

JemoncTpanun. HekoTopble MeTauibl M1 HEMETAJUIbl ¢ KOJIMYECTBOM BellecTBa | MOIb.
Monsipablii 00BEM ra3000pa3HBIX BEIIECTB.

JlabGopaTopHble onbIThl. 6. O3HaKOMJICHHE C KOJUIEKIMEH MeTauioB. 7. O3HAKOMIIEHHUE C
KOJUIEKIIHEH HEMETAIIOB.

Tema 3. CoenHeHNs] XMMHYECKHX JJIEMEHTOB.

Cmenenv oxucnenus.

CpaBHEHHE CTENEHM OKHUCIEHHS M BaleHTHOCTH. OIpelneneHHe CTENEHH OKHCIEHUS
AJIEMEHTOB B OMHApHBIX coenuHeHusix. CocraBieHue (Gopmysa OMHApPHBIX COETUHEHHM, 0O0LIuil
croco0 MX Ha3BaHWH.

Bunapuvie coeounenua memannoe u Hememannoe: OKCUIbI, XJIOPUIbI, CyIb(UABI U IIP.
CocraBnenue ux ¢popmy.

Bunapuvie coedunenus nememasnnog: OKCHIbI, JETy4UEe BOJOPOJHBIE COCIMHEHUS, MX
coctaB M HasBaHus. lIpencraBuTenn OKCHIOB: BOJA, YIVIEKUCHBIA Tra3, HEramieHas W3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMUAK.

OcHoganus, ux cocmae u Ha36aHUsL.

PactBopuMocTe ocHOBaHMi B Boze. IIpencraBurenu menoyen: THAPOKCHIBI HATPUS, Kaaus
u kanpius. [loHsTHe 00 HHAMKATOpaX U KAUeCTBEHHBIX PEAKLIUAX.

Kucnomeut, ux cocmaeé u nazeanus.

Knaccudukanus xucnot. IlpeacraButenu KUCIOT: cepHasi, coiisiHas, a3oTHasd. llonsaTHe o
niKane KucnoTHocTH (mkana pH). M3Menenue okpacku HHIMKATOPOB.

Conu Kak npou3eo0Hble KUC0mM U OCHO6AHUI, VX COCTaB W Ha3BaHUA. PacTBOopuMOCTh
coneil B Bojie. [IpencraBurenu coseil: XJaopua HaTpus, kKapOoHaT U pocdaT KaabIusl.

Amopguvie u Kpucmaniuveckue eujecmea.

Me:xXMOoeKyaspHble B3aUMOACHCTBHS. THIBI KPUCTAIMYECKHX PEIIeTOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAININYECKUX PEIIETOK.



HYucmuie senjecmea u cmecu.

[Tpumepbl XKUAKHX, TBEPABIX M ra3oo0pasHbIx cMeceid. CBoicTBa YHCTBIX BEUIECTB M
cMmecer. 1Ix coctaB. MaccoBasg M oObeMHast JOJM KOMIIOHEHTa CMeCH. PacueTbl, CBsA3aHHBIC C
WCIIOJIb30BAHUEM TOHSTHUS «I0JS».

JdemoncTpanuu. OOpa3ibl  OKCHAOB, KHCJIOT, OCHOBaHMH U cojed. Monenu
KPUCTAJIIMYECKUX PELIETOK XJIOpHAa HaTpus, anmasa, okcuaa yriaepoaa (IV). Kucnorno-menounsie
WHJUKATOPbl, U3MEHEHHE HMX OKPAacKh B pa3JIMYHBIX Cpelax. YHUBEpPCAJIbHbI WHIUKATOpP U
MU3MEHEHUE ero OKPacKy B pa3inuHbix cpepax. Ilkamna PH.

JlaGoparopHble onbIThL. 8. O3HAKOMJICHHE C KOJUIEKIIMEW OKCUIIOB. 9. O3HAKOMIIEHHE CO
cBoiicTBamu ammuaka. 10. KadecTtBeHHas peakuusi Ha yriekucnbeid raz. 11. Onpenenenne pH
pacTBOPOB KHCIOTHI, IIeoun u Boabl. 12. Omnpenenenue pH TUMOHHOTO U SI0JIOYHOTO COKOB Ha
cpese wiozoB. 13. O3HakoMIIeHHE ¢ KoJUIeKIuen conel. 14. O3HakoMIIeHUE ¢ KOJUJIEKI[MEH BEIIECTB
C Pa3HBIM TUIIOM KPUCTAIUIMYECKOM pelieTKu. M3roToBiaeHrne Mmoaenei KpUuCTANIMYECKUX PELIETOK.
15. O3nakomieHHE ¢ 0OPa31IOM TOPHOU ITOPOIBI.

Tema 4. U3MeHeHUus NPouCXOasilye ¢ BelleCTBAMU.

[lonsiTHE ABJIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, ITPOUCXOJAIIMMHU C BELIECTBOM.

SBneHus, CBSI3aHHBIE C M3MEHEHHEM KpPUCTAUIMYECKOrO0 CTPOEHHsS BEUIECTBA IpHU
IIOCTOSIHHOM €0 COCTaBe, — @pusuueckue agaenus. Pu3ndeckue siBICHNUS B XUMUU: JUCTUIUISILINS,
KPUCTAIJIM3AIsl, BBIIAPHBAHUE U BO3TOHKA BEIIECTB, PUIBTPOBAHUE U IIEHTPUYTUPOBAHUE.

SIBneHusl, CBsI3aHHBIE C M3MEHEHUEM COCTaBa BEILECTBA, — XUMUUECKUE PeaKuuu.
[Ipu3Haky U ycnoBusl MIPOTEKAHUS XUMUYECKUX peakUuuil. BolieneHne TemioTel U CBETa — PEaKliU
ropenus. [loHsTre 00 K30 - ¥ SHAOTEPMHUECKUX PEAKIIUAX.

3aKOH COXpaHeHUs MACCbl 6EUECE.

XUMHUECKUE YpaBHEHUs. 3HaUeHNE UHIEKCOB U K03 unmentoB. CocraBieHne ypaBHEHUH
XUMUYECKHX PEaKLIUM.

Pacuemuvt no xumuueckum ypagHenuam.

Pemenne 3asay Ha HAXOXKICHHE KOJIUYECTBA, MAcChl WIM 0O0beMa MPOAYKTa PEaKIUu IO
KOJIMYECTBY, Macce WU O00BbeMYy HMCXOJHOIO BellecTBa. Pacderbl ¢ HCIOJIb30BAHMEM IOHATHUS
«10J1s1», KOrJa HMCXOJHOE BEIIECTBO JaHO B BHJE pacTBOpa C 3aJaHHOM MaccoBOW J0Jiel
PacTBOPEHHOTO BELLIECTBA WJIM COJIEPKUT ONPEAEICHHYIO TOJII0 IPUMECEH.

Peaxkyuu pasnosxncenus.

IIpencraBnenue o CKOPOCTH XUMHUYECKUX peakiuil. Katanuzaropsl. @epMEHTBI.

Peakuyuu coeounenus.

Karanutnueckue n HeKaTaIMTUYECKUE peaKllUi, 0OpaTUMbIe U HEOOpaTUMbIE PEAKIIUH.

Peaxkyuu 3ameuienus.

Psn akTMBHOCTM METaJJIOB, €r0 HCHOJb30BAaHUE Ji MPOTHO3UPOBAHUS BO3MOXHOCTHU
IIPOTEKAaHUs PEAKIMM MEXIy METallaMUd U KUCIIOTaMH, PEAKIUM BHITECHEHHS OJHUX METAJIJIOB U3
pacTBOPOB MX COJIEW IPYTMMH METAJIAMHU.

Peaxkyuu oomena. Peakyuu neimpanuzayuu.

VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunwvi xumuueckux peakyuit Ha npumMepe ce0liCme 600bl.

Peakuust pasznoskeHuss — 3JEKTPOIM3 BOAblL. Peakiuu coeluHEHUs — B3auMOJEHCTBUE
BOABl C OKCHUJAAMM METAUIOB U HEMETAJIOB. YCIOBHE B3aUMOACWUCTBHSI OKCHJIOB METAJJIOB U
HeMeTayuioB ¢ BoAou. [loHsTHE «ruapokcubl». Peakuiny 3amenieHns — B3aUMOAECHCTBHE BOJIbI €
Mmetayuiamu. Peakiimu oOMeHa — THpoJin3 BEIIECTB.

demoncrpauuun. Ilpumepbr Qusnueckux sBICHWN: a) IUIaBleHWe mnapaduHa; 0)
pacTBOpeHHE OKpallleHHBIX cosield; B) MudQy3us AYMUCTHIX BewecTB. [IpuMepbl XUMHUYECKHX
SBJIGHUI: a) TOpeHHe MarHus; 0) B3aMMOJEHCTBHE COJITHOM KUCIOTHI ¢ MPaMOPOM MJIM MEJIOM; B)
nonydyenue ruapokcuna meau (II); r) pacTBopeHHE MOIYYEHHOTO THIPOKCHAA B KUCIOTAX; [)
B3aumojeiicteue okcuzma Mmeaud (II) ¢ cepHOM KHCIOTOM TIpH HArpeBaHWM; €) pPa3IoKECHUE
nepMaHraHata Kajius; 3) B3auMoJieiicTBHe pa30aBI€HHBIX KUCIOT C METAIJIAMH.

JlaGopaTopuble onbIThl 16. [IpokanuBanue Menu B IJIAaMEHH CIIHUPTOBKH. 17. 3amemieHue
Meau B pactBope xaopuaa Meau (II) xenezom.



Tema 5. IIpakTukym 1. IIpocTeiimme onepanum ¢ BemeCTBOM.
1. [IpaBuna TexHUKH 0E30MACHOCTH TIPH pabOTe B XUMHYECKOM KaOuHeTe. [Ipuemsbl oOparieHus ¢
1ab0paTOPHBIM 000PYIOBAaHUEM M HAarpeBaTeIbHBIMU IPHOOpaMHU.
3.04ncTKa 3arpsi3HEHHON MTOBAPEHHOM COJIU.
4. Ilpu3Haky XUMUYECKUX PEAKIIUM.
5. IlpuroroBneHue pacTBopa caxapa U pacyeT ero MacCoOBOM JJOJIU B pacTBOPE.

Tema 6. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB.

Pacmeopenue kak puzuko-xumuueckuii npoyecc.

IlonsaTne o rugparax m Kpucramwioruaparax. Pactsopumocts. KpuBble pacTBOpUMOCTH Kak
MOJZIeJb 3aBHCHMOCTH pAacTBOPMMOCTH TBEPABIX BEIIECTB OT TemIepaTypsl. HacelmeHHsle,
HEHACBILICHHbIE U IEPECHILICHHBIE PACTBOPBI. 3HAYEHHE PACTBOPOB JUISl MPHUPOABI U CEIBCKOIO
X0341CTBa.

Honamue 06 InekmpoaumMu4ecKol Ouccoyuayuu.

ONEKTPOIUTBI U HEIEKTPOJIUTBHL. MeEXaHU3M IHUCCOLMALMHA DJIEKTPOJIUTOB C Pa3IMYHbIM
XapakTepoM cBsi3u. CTENEeHb 3IEKTPOIUTUYECKON qucconnanuu. CHUIIbHBIE U c1a0ble 3J1EKTPOIUTHI.

OCHOBHBIE IIOJIOKEHHSI TEOPUM DJIEKTPOJUTHYECKOM auccounanuu. VoHHBIE ypaBHEHUs
peaknuii. Peakiiuu oOMeHa, HIyIUe 10 KOHIIA.

Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnomul, ux knaccugpuxayus.

Jcconmanus KUCJIOT U MX CBOWCTBA B CBETE€ TCOPHM 3IJIEKTPOJIMTUYECKOW IUCCOLMALINU.
MonexkyssipHblE W HWOHHBIE YpPaBHEHMs peakuuil. B3aumonelcTBue KHCIOT C MeETalUIaMH.
DNEKTPOXUMHUYECKUN PsiJl HAIIPSDKEHUH METaJlIIoB. B3auMoIeicTBUE KUCIIOT C OKCUAMHU METaJIOB.
B3anmopnencTBre KUCIOT ¢ OCHOBAaHUAMM —peaklys HEUTpaln3auuu. B3auMonencTBue KUCIOT C
coisiMu. Mcnonb3oBaHue TaOMUIBl PACTBOPHUMOCTH Ul XAPaKTEPUCTUKM XMMHUYECKMX CBOMCTB
KHCJIOT.

Ocnosanus, ux kraccugpurkayus.

Jlucconmanuss OCHOBAaHMM M HMX CBOWCTBA B CBET€ TEOPUU IJIEKTPOJUTUYECKOH
aucconuanuu. BzaumopeiictBue ocHoBaHu# ¢ consiMu. Mcnonb3oBaHue TabiIMIbl paCTBOPUMOCTH
JUISl XapaKTEpPUCTUKN XMMHUYECKUX CBOMCTB OCHOBaHMU. B3amMopnencrBue menoyen ¢ OKCHIAMH
HEMETAJUIOB.

Conu, ux ouccoyuayusa u ceolicmea B CBETE€ TEOPUM DIIEKTPOJIUTUUYECKON IHUCCOIHALIMH.
B3aumoneiictBue conell ¢ MeTayulaMu, OCOOCHHOCTH 3TUX peakuuid. B3ammopeiictBue coneil ¢
comsimMu. Mcnonbp3oBanue TaOnMIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB
COJIEH.

O060061eHne cBeieHn 00 OKCUAax, UX KJIacCU(PUKAIUU U CBONCTBAX.

I'enemuueckue paovt memanna u Hememania.

I'eHeTn4eckas CB3b MEXKy KJIIACCAMH HEOPTAaHUYECKUX BELIECTB.

OKucaumenvHo-60cCmanogumenbHvle peaKyuu.

OmnpeneneHue CTENEHEW OKHUCIEHUS MJI1 DJIEMEHTOB, OOpa3yIOUIMX BEUIECTBA pa3HBIX
KJaccoB. Peakuinn HOHHOro 0OMeHa M OKUCIIUTEIbHO-BOCCTAHOBUTENbHbIE peakii. OKUCIUTENb U
BOCCTAHOBUTEJb, OKUCIICHUE U BOCCTAHOBIICHHUE.

CocraBiieHne  ypaBHEHMH  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUH  METOAOM
AJIEKTPOHHOTO OanaHca.

Ceoiicmea npocmuvix eéeujecmg — METAIUIOB U HEMETAJUIOB, KHUCIOT U COJIE B CBETE
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

JdemoncTpanuu. lcnelTaHue BEmIECTB M HMX PacTBOPOB HA  BIIEKTPOIPOBOIHOCTD.
3aBUCUMOCTD AJIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHLEHTpauuu. Bzammopnericreue
IIUHKA C Cepoi, CONISIHOM kucnoToi, xnopuaom menu (II). 'openne maruus.

JlaGopaTopHsbie onbIThl 18. [lonyyeHne HepacTBOPUMOIro T'MAPOKCUAA U B3aUMOJECHCTBHE
ero ¢ kuciaoramu. 20. BzaumoneicTBue KUCIOT ¢ OCHOBaHUAMU. 21. B3aumoneicTBue KHUCIOT ¢
OKCHIaMH MeTaJuIoB. 22. B3amMmonelcTBre KUCIOT ¢ MeTayulaMu. 23. BzauMmoneincTBue KHUCIIOT C
cosamu. 24. BzanMogencTBue mieaouel ¢ KuciaoraMu. 25. B3aumoaelicTBue 1ienouer ¢ OKCuaaMu



HeMmeTajuioB. 26. BsaumopeiictBue menoued ¢ comamu. 27. IlomydeHue u  CBOMCTBa
HEPACTBOPUMBIX OCHOBaHMM. 28. B3aumoneiCTBUE OCHOBHBIX OKCHIOB C KHUCIOTaMH. 29.
B3auMozeiictBe OCHOBHEIX OKCHIOB ¢ Bomod. 30. BsaummopelicTBHE KHCIOTHBIX OKCHUIOB C
memouamu. 31. BzaumoneiicTBUEe KHCIOTHBIX OKCHIOB C BOJIOM. 32. B3ammojelcTBHE COJCH ¢
kucioraMu. 33. B3aumonenicTBue cojiei ¢ menouyaMu. 34. B3anMonelcTBue cojiel ¢ COISIMHU. 35.
B3anmopencTere pacTBOPOB COJIEH € METAIIIAMHU.

Tema 7. IIpakTukyM 2. CBOJCTBA 3JIEKTPOJIUTOB.
6. MloHHbIC peakuu.
7. YcnoBus TeUSHHUsI XUMUYECKUX pPeakLUil MeXly pacTBOpPaMH 3JIEKTPOJIUTOB 10 KOHILA.
8. CBoliCcTBa KMCJIOT, OCHOBAHHUI, OKCHIOB M COJICH.
9. Pemienue skcriepuMeHTalIbHbIX 33a4.

9 KJIACC.

Tema 1. O0masi xapakTepUCTHKA XMMHYECKHX 3J1eMEHTOB M XMMHYECKHX PeaKuuii.

Ilepuoouueckuit  3axon u Ilepuoduueckas cucmema XUMUYECKUX INEMEHMOE
JI.H.Menoeneega B CBETE YUeHHUS O CTPOCHUU aTOMA, X 3HA4eHHUE. XAPAaKTEPUCTHUKA DJIEMEHTA I10
€ro I0JIOKEHHUIO B IIEPUOJINYECKON cucTeMe XuMuueckux ieMeHToB J[. M. Menneneesa. CBoiicTBa
OKCHJIOB, KHCJIOT, OCHOBAaHUH M COJIEH B CBETE€ TEOPUM AUIEKTPOJIUTUYECKON AUCCOLMALMU U
IIPOLIECCOB OKUCIICHUSI-BOCCTAHOBJICHUS.

I'enemuueckue paovt memanna u Hememana. XapakTepUCTHKAa XUMUYECKOTO HJIEMEHTa
10 KUCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEIMHEHHH.

Ilonamue o nepexoouvix 3nemenmax. AMporepHOCTh. ['eHEeTHYECKUI PsII EPEXOIHOTO
ayeMeHTa. AMQOTepHble OKCHIbl M THIPOKCHIbL. XUMHUYECKash OpraHu3alus [PUPOJIBL.
Xumunyeckue peakinu. CKopocTh XMMHUECKOH peakuuu. KaTanu3atopsl 1 KaTanus.

JlaGopatopHble onbIThl. 1. [lonydyeHue ruapokcuia MHKA U UCCIEIOBaHUE €ro CBOMCTB.
2. MogpenupoBanue nocrpoenus llepumonnueckoit cucremsl [[.J. MenneneeBa. 3. 3ameuieHue
&Kene3oM Meau B pactBope cynbdara menu (11). 4. 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PEaKLIUU OT
IPUPOJBl PEATMPYIOLIMX BEIIECTB Ha NPHUMEPE B3aMMOJCHCTBUS KHUCIOT C METaUlaMH. 5.
3aBUCHUMOCTb CKOPOCTHM XHMHUYECKOW pEeaKUUMU OT KOHLEHTPALMU PEarupyrolux BEIECTB Ha
pUMepe B3aUMOJECHCTBUS IIMHKA C COJITHOM KUCIOTON pa3IM4HON KOHIEHTpauu. 6. 3aBUCUMOCTh
CKOPOCTHM XMMMUYECKOM pEaKIUM OT IUIOAAW COINPUKOCHOBEHUS pEarupyrolux BEIIECTB. 7.
MopnenupoBanue «KHUMSAMIETO closi». 8. 3aBUCUMOCTh CKOPOCTH XUMHYECKONW peakIuu OT
TeMIIepaTypbl pearupyromyux BelecTB Ha IpuMepe B3aumoeiicteus okcuna meau (1) ¢ pactsopom
CEpHOM KHCIIOTBI pa3IM4YHOM TeMmepaTypsl. 9. Pa3noikeHue nepokcuaa BOAOPOAA C IOMOUIBO
okcuna mapranna (1V). 10. O6HapyxeHue karanassl B MUIIEBbIX OpoaykTax. 11. MHrubuposanue
B3aMMOJIEHCTBUS KUCIIOT C METAJIJIaMU YPOTPOIIMHOM.

Tema 2. MeTajlibl.

Ilonoscenue memannoe 6 nepuoouyeckoil cucmeme xumuueckux rnemenmos JI. U.
MengeneeBa. Meramnmyeckass KpUCTaUIMYECKAsT pEIIETKA M METAJUIMYECKAass XUMHYECKasi CBS3b.
Ob6mue uznueckue cBoiicTBa MeTayuioB. CIUIaBbl, UX CBOIMCTBA U 3HAUCHHE. XUMHUYECKHE CBOKWCTBA
METaJUIOB KaK BOCCTAHOBUTENEH. OJIEKTPOXHMHYECKHH psAI HalpsHKEHUHM METalIoB U €ro
UCIIONIb30BAaHUE ISl XApaKTEPUCTHUKH XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl
MOJIYYCHHUSI METAJIOB: THUPO-, TUAPO- M AJIEKTpOMeTATyprusi. Koppo3us MeTamioB U CIOCOOBI
OOpBOBI C HEH.

Oobwan xapaKkmepucmuka uieJ104HbIX MEemaiios.

Meramuiel B mpupozae. Obume crocodosl ux mnonydeHus. Ctpoenue aromos. lllemounsie
METaJUTbl — TPOCThIE BEMIeCTBa, HX (UIMUECKHE M XHMHYECKHE CBOMCTBA. BakHeimme
COCIMHEHUS IIETOYHBIX METAIUIOB — OKCHJBI, THUAPOKCHUIBI M COIMU (XJIOPHUIBI, KapOOHATHI,
cynb(haThl, HUTPAThI), UX CBOMCTBA U MPUMEHEHHE B HAPOAHOM Xo3stiicTBe. Kanuitbie ynoOpenus.

Obwasn xapakmepucmuka nemenmos 2nagnoit noozpynnot |1 zpynnat.



Crpoenue aromos. lllenouHo3eMenbHble METaIbl — IMPOCTHIE BEIECTBA, UX (PU3HUECKUE U
XUMHYECKHE CBOMCTBA. BakHeiie coequHEHUS IIEIOYHO3EMEIbHBIX METANIOB — OKCHJIBI,
THJIPOKCUIBI M COMHM (XJIOPHIBI, KapOOHAThl, HUTpPATHI, CyiabdaTel U (ocdaTel), UX CBOWCTBA U
IIPUMEHEHHE B HAPOJIHOM XO35CTBE.

Anomunuil.

Ctpoenue aroma, (pu3M4ecKue U XUMHUYECKHE CBOWMCTBA MPOCTOro BemiecTBa. CoeqMHEHUS
QIIOMUHUS — OKCHJ U THAPOKCHJ, MX aM(OTepHbId Xapakrep. BakHeiline coiu aaroMHHHUS.
IIpuMeHeHne antOMHUHNS U €70 COCIUHEHUMN.

Kene3o.

CTpOGHI/Ie aTomMa, (1)I/I3I/ILI€CKI/I€ A XAMHUYECKHE CBOMCTBA IIPOCTOIro0 BEHIECTBA. I'eneTnueckue

PsIBI Fe2* u Fe3*. KauecTBennbie peaKIy Ha Fe2+ y Fe3*. BaxHeiilmme comu keae3a. 3HAuCHHE
JKeJesa, ero COeIMHEHUH U CIUTABOB B IPUPO/IE U HAPOJHOM XO3SIMCTBE.

JdemoHcTpaumu.

OOpa3upl  IMIENOYHBIX W IIEJIOYHO3EMENbHBIX  MeTayuioB.  OOpas3mpl  CIIJIaBOB.
B3aumoneiictBue HaTpus, JIMTUS W KalblUs C BOJOM. B3amMojelcTBue HaTpus U MarHusi C
KHCI0poioM. B3aumoeiictBue MetaiioB ¢ Hemetaiamu. [lonyuenue ruapokcuion xenesa (1) u
(1.

JlabopaTopuble onbiThl. 12. B3aumosnelicTBue ¢ pacTBOPOB KUCIOT U COJIEH METAJUIAMHU.
13. O3nakomiieHue ¢ pyaamu sxenes3a. 14. OxpamnBaHue IUIAMEHU COJISIMU HIENIOYHBIX METAJLIOB.
15. [Tonmyuenue ruapoKcuaa Kajablus U UCCIeA0BaHuE ¢ €ro cBOMCTB. 16. [Tomyuenue ruapokcuaa
AITIOMHUHHUS U HUCCIENOBaHUE e€ro cBOMCTB. 17. B3anmonelcTBue xene3a ¢ COJIHOU KUCIOTOH. 18.
[Monyuenue ruapokcuaos xkenesa (1) u (111) u u3ydenune ux cBOHCTB.

Tema 3. IIpakTukym 1. CBoiicTBa MeTa/1JI0B M MX COeIMHEHM.
1. OcymiecTBiieHHE LEMOYKM XMMHUYECKUX IpeBpameHuil. 2. IlosydyeHne u cBolicTBa
COEIVHEHUN MeTalioB. 3. OKCIEpUMEHTAIbHBIE 33Ja4d 110 PACIO3HABAaHUIO M IIOJIyYEHHIO
COEJMHEHUI METaJIJIOB.

Tema 4. Hemertaibl.

Obwaa xapakmepucmuka Hememasnog: TNOJIOKEHUE B nepuoanyeckoil cucreme [, .
MenneneeBa, OCOOCHHOCTH  CTPOCHHMSI  aTOMOB,  3JEKTPOOTPUIATENBHOCTh  KaKk  Mepa
«HEMETAINTUYHOCTUY, PSIJl AMEKTPOOTpHUIaTeIbHOCTU. KpucTaminueckoe cTpoeHre HEMETaJIOB —
npocThiX BenlecTB. Asutorponus. Gusndeckue cBoricTBa HeMETAIIOB. OTHOCUTENBHOCTD MOHATUN
«METa», «KHEMETAJLD.

Booopoo.

[lonoxkeHne B NEpHOAMYECKOM cHucTeMe XuMHUYeckux isyeMeHtoB JI. WM. Menneneesa.
Crpoenue atoma U Mosiekyibl. PrU3ndecKkue U XUMHUECKHE CBOMCTBA BOJIOPO/IA, €r0 MOJYyUYEHUE U
MpUMEHEHHE.

Booa.

Crpoenne wmonekynbl. BomoponHas xumuueckass cBs3b. dusmueckue CBONCTBA BOJIBI.
AHoOManuMu CBOKMCTB BOABL. ['mapodunbHble U TUAPOPOOHBIE BellecTBA. XHWMUYECKHE CBOMCTBa
BoAbl. KpyroBopor Boabpl B mpupone. BomooumcTtka. Anspanmsi BOJbl. BbITOBBIE (DUIBTPHI.
MuHepanbHbie BOAbI. JucuumnnpoBanHas BoJa, €€ MOJy4eHHE U IPUMEHEHHUE.

Oowan xapaKkmepucmuka 2aio2eHos.

Crpoenne aromoB. IlpocTeie BemiecTBa, UX (QHU3UYECKHE U XHMHUYECKHE CBOMCTBA.
OCHOBHBIE COEAMHEHMS] TaJIOT€HOB (TaJIOTEHOBOJOPOABI M TaJOr€HU[bI), MX CBOMWCTBA.
KavecTBenHnass peakius Ha xyuopua-uoH. KpaTkue cBeneHus o xjope, Opome, ¢pTope u Hoje.
[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO35HCTBE.

Cepa.

CrtpoeHue atoma, aJuIOTPOIKs, CBONCTBA U MPUMEHEHHE poMONUEcKOi cepbl. OKCHUIIBI CepBI
(IV) u (VI), ux nonydyenue, cBoicTBa U npuMeHeHue. CepoBOJOPOAHAS U CEPHHUCTAsT KUCIIOTHI.
CepHas KHCIIOTa M €€ COJIM, UX NPUMEHEHHE B HapoJHOM Xo3siiicTBe. KauecTBeHHas peakuus Ha
Cynb(aT-uoH.

Azom.



CtpoeHne aTtomMa W MOJIEKYJIbl, CBOWCTBA IMPOCTOTO BEIIECTBA. AMMHAK, CTPOECHUE,
CBOWCTBA, MOJTy4YeHUe U nmpuMeHeHne. Conu aMMOHUS, X CBOMCTBA M NpuMeHeHue. OKCuabl a3ora
(I u (IV). A3oTHas KHCIIOTa, €e CBOMCTBAa M IMpHMeHeHHe. HUTpaTsl U HUTPUTHI, MpodIeMa UX
COJICpKAHUS B CEITbCKOXO3SHCTBEHHON MPOAYKIIMH. A30THBIE yI00OpEHUSI.

Docghop.

Crpoenne aToMma, ajuIOTpOIHUs, CBOWCTBa 0enoro u KpacHoro ¢ocdopa, uX mpUMEHEHHE.
OcHoBHble coenuaeHus: okcun pochopa (V), oprodochopnas kucimora u docdarel. DochopHbie
ya00peHusl.

Yenepoo.

Crpoenue aroma, ajUIOTPOINHUS, CBOWCTBA aJUIOTPONHBIX MOAU(DUKAIMMA, NPUMEHEHHE.
Oxkcuasl yraepona (1) u (1V), ux cpoiictBa u npumenenue. KauecrBeHHast peakiusi Ha yriieKUCIIbIA
ra3. KapOoHaTbl: KanmpIUT, cOAa, IMOTAlll, MX 3HAYEHHE B MPUPOJAEC M >KU3HU 4YeJIOBEKa.
KauecTtBeHHast peakuys Ha KapOOHAT-HOH.

Kpemmnuaii.

CrpoeHne aTtoMa, KpHUCTAUIMYECKUM KPEMHMM, €ro cBoiicTBa M npumMeHeHue. Oxcun
kpemuust (1V), ero mpuponnsie pazHOBUAHOCTH. CHIMKaThl. 3HAUYEHHWE COCAMHEHUN KPEMHHUS B
JKUBOU U HEXUBOU nipupoae. [IoHATHE 0 CHIIMKAaTHON IIPOMBIIUIEHHOCTH .

JemoncTpanun. O6pa3ibl raloreHoB — IMPOCTHIX BElIecTB. B3anMonelcTBrEe raloreHoB ¢

HATpUEM, QIIOMHHUEM. BBITECHEHHWE XJIOpOM Opoma WM HWOAa W3 PaCTBOPOB HUX COJICH.
BzaumopeiictBue ceppl ¢ MeTalaMH, BOJOPOJOM M KHCIOpoJIoM. B3saummonelicTBue
KOHIICHTPUPOBAHHOM a30THOW KUCJIOTBI C MEJIBIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHOBIeHHE MeOM M3 €€ OKCHaa
yrieM. O0pa3ibl TPUPOAHBIX COSTUHEHUH XJopa, cepsl, ¢ocdopa, yriepoaa, kpemaus. OOpa3isi
BaXHEHIINX JUIsI HAPOJAHOTO XO35AHCTBa Cylb(aToB, HUTPATOB, KapOOHATOB, (hocdaToB. OOpa3LbI
CTEKJ1a, KEpaMUKHU, LIEMEHTA.

Jlaboparopubie ombIThbl. 19. Ilonyyenne u pacnosHaBanue Bomopona. 20. HccnenoBanue
MIOBEPXHOCTHOTO HaTshKEeHUs BOojblL. 21. PacTBopeHue nepmaHranarta Kaiaus WIM MEJHOTO Kylopoca B
BoJie. 22. I'mnparamus o6e3BokeHHoro cynbdara meau (11). 23. M3roroBneHre runcoBoro oTmnevaTka.
24. O3HaKOMJICHHE C KOJUICKIIUEH OBITOBBIX (UILTPOB. 25. O3HAKOMIICHHE C COCTABOM MHHEPATLHON
Bojbl. 26. KauecTBeHHass peakiusi Ha TrajmoreHuA-uoHsl. 27. IlomyueHue u pacro3HaBaHue
kuciopoga. 28. ['openue cepsl Ha Bo3ayxe U B kuciopojae. 29. CpoiicTBa paz0aBiIeHHON CEpHOM
kucnotel. 30. M3yuenue cBoiictB ammuaka. 31. PacrnoznaBanue coseli aMMoHus. 32. CBolicTBa
pa3z0aBieHHON a30THOM KUCIOTHL. 33. B3auMmonelicTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI €
menbto. 34. T'openue (ocdopa Ha Bozayxe U B kucimopone. 35. PacnosnaBanue ¢ocdaros. 36.
['openue yrns B kuciopone. 37. IlomydyeHne yroiabHOM KHMCIOTBHI M U3yueHUE ee CBOMCTB. 38.
[Tepexon xkapOGoHaToB B ruapokapOoHatThl. 39. Pasnoxxenue ruapokapbonara Hatpus. 40.
ITony4yeHnne KpeMHEBOW KMCIIOTHI M U3yYEHHE €€ CBOWCTB.

Ilpakmuueckas paboma Ne 3. [TonydeHne 1 pacrio3HaBaHHE KUCIOPOAA U BOJOPOIA.

Ilpakmuueckasn paboma Ne 4. CoenuHeHMs cepbl, TAJIOTEHOB, a30Ta.

Ilpakmuueckasa padoma Ne 4. CoelMHEHUS YTIIEpOIa U KPEMHHSL.

Tema S. IIpakTukym 2. CBOICTBA COeIMHEHUI HEMETALIOB.

1. Pemenue skcnepuMeHTaNbHBIX 3amad no Teme «lloarpymnma rajgoreHoBy». 2. Pemienue
AKCIIEpUMEHTANIbHBIX 337a4 1o TeMe «lloarpynna kucnoponay». 3. PeuieHne skcrniepuMeHTaIbHbIX
3aga4d o teme «lloarpynna azortay. 4. Penienue skcrnepuMeHTanbHbIX 3a1a4 1o teme «lloarpymnna
yriaeponay. 5. [Tonydenue, coOupanue U pacrio3HaBaHUE ra3oB.

Tema 6. O00011eHNe 3HAHUIA 10 XMMHUHM 32 KypPC OCHOBHO¥ 1ko.bl. [Toaroroska k
rocy1apCTBEHHOM UTOTOBOI aTTeCTALMH.

Hlepuoouueckuit 3axon u Ilepuoouueckaa cucmema xumuueckux rnemenmos JI.H.
Menoeneega. Pr3nvecKknuii CMBICI MOPSIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPHUOAA U TPYIIBL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEJUHEHMH B IIEPUO/AX U TPYIIIAX B CBETE
MIPEJICTaBICHUI O CTPOCHHUH aTOMOB 3JIEMEHTOB. 3HaUE€HUE NEPUOIUYECKOTO 3aKOHA.



Buowst xumuueckoii céa3u u munvl KpUCManiuyeckKux peuwiemok. B3anMocBs3b CTpOCHUS
Y CBOWICTB BEILIECTB.

Knaccugukayun xumuyeckux peakuyuit no paziuyHwvlm npusnHaxam (9UCIO M COCTaB
pearupyromux ¥ 0o0pa3yroIIMXCsl BEUIECTB; HaJIWMYMe TPaHUIBI pazzaena (as; TerioBoil 3¢ GdekrT;
U3MCHCHHE CTCNCHEH OKHCJICHUS aTOMOB, WCIIOJNIB30BAHUE KaTallM3aTopa; HaIpaBIICHHE
npotekanus). CKOpOCTh XMMHUYECKHX peakiuii u (akropsl, Biausiomue Ha Hee. OOpaTuMoCTh
XUMHYECKHX PEAKIUi U CIIOCOOBI CMEIICHHUSI XHMUYECKOTO PAaBHOBECHSI.

Ilpocmote u cnoxcuvie sewjecmea. Memannvt u Hememannvl. I'eHeTHYCCKUE PSIbI METaJLIA,
HEMETaJlIa U TIepeXoqHOro Metayuia. OKCHIBI M THIPOKCH/IBI (OCHOBaHHsI, aM(OTEPHBIC THAPOKCUIBI U
KUCIIOTHI), coyi. X cocraB, kiaccudukanysi ¥ o0IHe CBOHCTRA.



3. KanennapHo-remaTudeckoe njiaHUPOBaHHUe.

8 KJIACC.
KomnuectBo gacoB B roa: 102. KonnuecTBo 4acoB B HEAEIIO 3.

Ne Tema ypoka IKCIepUMEeHT Hara
ypokKa (/I — 1eMOHCTpaLMOHHBIH, npose-
JI — naGopaTopHbIii) AeHust
Da3za 3anycka (coemecmHoe nPOeKMUpPosanue u NaAHUPosanue yueono2o 200a)
Beenenue (10 ypokoB)
1. | Xumus — gactb ecrectBo3HaHus. (§1)
2. | Ilpenmer xumun. Bemiectra. (§2) JIO 1. CpaBHeHue CBOKCTB
TBEPJAbIX KPUCTAIIMUECKUX
BEIIECTB U PACTBOPOB.
3. | IlpeBpamenue Beuiects. Posib xumuu B JIO 2. CpaBHeHue ckopocTu
KHU3HU YesoBeka. (§3) UCTIapEHUs BOJIbI, OJCKOJIOHA U
STHJIOBOTO CIIUPTA C
(bunabTpOBaNBHON OyMaroii.
4. | Ucropus pa3Butusi XuMuH. (§4)
5. [Tepnonuueckas cucrema JI.1.
MenneneeBa. 3HaKu XUMHUYECKUX
Amarcarrman (&)
6. | Xumuueckue popmynbsl. OTHOCHTETbHAS
aTOMHas U MOJIEKyJIsipHas Macchl. (§6)
7. | MaccoBas 10J1s 2JIEMEHTa B COCIMHEHHH.
(§6)
8. | MaccoBas nosist 371€MEHTa B COEIUHEHUH.
(§6)
9. | IIpakTnueckasi padora 1. [Ipasuna
TEXHHMKHU 0€3011acHOCTH IpU padoTe B
XUMHUYecKoM Kabunerte. [Tpuemsl
oOpailieHus ¢ 1abopaTOPHBIM
000py/IOBaHUEM.
10. | IpakTHueckas padora 1. [IpaBuna
TE€XHUKU 0€30MaCHOCTH IpHU paboTe B
XUMHYecKOM KabuHere. [Tprembl
oOparieHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM.
Daza nocmanoeKu U peuieHus CUCMEMHBIX YUeOHbIX 3a0ay
Tema 1. ATOMBI XMMHYECKHX
3J71eMeHTOB (13 ypokoB)
11. | OcHoBHBIE cBeneHMs 0 cTpoeHnH aromoB. | JIO 3. Moaenuposanue

(§7)

MPUHLUIIA JEUCTBUI
CKAHMPYIOLIEr0 MUKPOCKOIIA.




12.

M3MeHeHMst B COCTaBE sIEp aTOMOB.
H3oromsrl. (§8)

13. | CtpoeHue 3eKTPOHHBIX 000JI0UYEK
aToMoB. (§9)
14. | CtpoeHue 31eKTPOHHBIX 000JI0UYEK
aToMoB. (§9)
15. | 3meHeHne CBOMCTB XUMHUYECKUX
9JIEMEHTOB 10 Ieproaam u rpyimam. (§10)
16. | Monnas xumuyeckas cBs3b. (§10)
17. | KoBaneHTHas HEMOJISIPHAS XUMUAYECKast
cBs3b. (§11)
18. | KoBaneHTHas moyisipHasi XUMUYECKast JIO 4. U3zrotoBnenue Mojenei
cBs3b. (§12) OMHAPHBIX COCTUHCHUM.
19. | BanentHocTts. (§12)
20. | MeTanmuyeckasi XuMu4eckast cBsizb. (§13)
21. | O600mEeHne U cUCTEMaTH3aIUs 3HAHUN
00 plieMeHTaX: MeTajlax U HeMeTallax.
22. | KoutpoabsHasi padora Ne 1 mo Teme
«ATOMBI XUMHUYECKHUX IJIEMEHTOBY
23. | AHamu3 KOHTPOJIBHOM paboThI U
Tema 2. [IpocThie BenecTBa (9 YpokoB)
24. | TIpoctsie BemiecTBa — MeTauIbL. (§14) JIO 5. O3nakomiieHue ¢
KOJUIEKIIUSIMHA METaJLIOB.
25. | IIpocteie BemiecTBa — HeMeTaLIbI. (§15) JIO 6. O3nakomiieHue ¢
KOJUIEKLIUSAMU HEMETAIIJIOB.
26. | KonmnuectBo Bemectsa. (§16)
27. | MonsipHast macca Bemiectsa. (§16)
28. | MonsipHbIil 00bE€M ra3000pa3HbIX
BerrecTs. (§17)
29. | Pemenue pacueTHbIX 3a1a4.
30. | Ob6o061IeHNE U cucTeMaTH3AIUS 3HAHUI
o TeMe «lIpocTeie BemecTBay.
31. | KonTpoabHasi padota Ne 2 mo Teme
«IIpocteie BemecTBa»
32. | AHayIu3 KOHTPOJIBHOM paboThI U
KOppPEKLUs 3HAaHUI
Tema 3. CoennHeHus] XMMHUYECKHUX
3y1eMeHTOB (18 ypokoB)
33. | Crenens okucnenus. bunapueie
coeaunenus. (§18)
34. | CocraBnenue popMya OMHAPHBIX

CO@}II/IHCHI/II\/’I 10 CTCIICHSAM OKHCIICHUA
951eMeHTOB. (§18)




35. | Baxueiimue kinaccbl OMHAPHBIX JIO 7. O3HakomieHue ¢
COCIMHEHUH — OKCH/JIBI, JIETY4He KOJUIEKUUSMH OKCHJIOB.
BOJIOpoIHBIE coenuueHus. (§19) JIO 8. O3HakoMIIEHHE CO

CBOWCTBAMH AMMUAKA.

36. | OcHoBanwusi. (§20) JIO 9. KauyecTBeHHas peakiius Ha
YTJIEKUCIIBIN Ta3.

37. | Kucnorsl. (§21) JIO 10. Onpenenenne pH
PacTBOPOB KUCJOTHI, IIEJIOYH U
BOJIBI.
JIO 11. Onpenenenune pH
PacTBOPOB JIMMOHHOTO U
sI0JIOYHOTO COKOB Ha cpe3e

38. | Conn. (§22) JIO 12. O3HakomiieHUE C

KOJUIEKLUSAMU COJIEH.

39. | Conu. (§22)

40. | OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
BEIIECTB.

41. | AMopdHBbIe U KPUCTAIUTHYECKUE JIO 13. O3HakomiieHue ¢
BemecTBa. Kpucramimaeckue pemerku. KOJUICKIIMEH BEUIECTB C Pa3HbIM
(§23) TUIIOM KPHUCTAJIIMYECKOM

PEIIeTKHY.
Wsrotosnenune mozaenei,

42. | Yucrele BenecTBa U cMecH. (§24) JIO 14. O3nakomieHne ¢

o0pasiamMu TOpHOU MOPO/IBI.

43. | Paznenenue cmeceil. O4ncTKa BEILIECTB.

(§26)

44. | Ilpaktuyeckas padora 2. «Ouucrka
3arpsiI3HEHHON TOBAPEHHOM COMN».

45. | MaccoBast U 00beMHas 105
KOMITOHEHTOB cMecH. (§25)

46. | PacueTsl, CBA3aHHEIC C IIOHATHEM «IOJIS»

(@, 9)

47. | IpakTuyeckas padora 3.
«IIpuroToBieHue pacTBopa caxapa u
pacyer ero MaccoBOH JIOJIM PacTBOPEN.

48. | O6o01IeHNE U cucTeMaTH3aIUs 3HAHUHT
o Teme «COoeTMHEeHUs] XUMUYECKHIX
AIIEMEHTOBY.

49. | Koutpoannas padora Ne 3 o Teme
«CoeHEeHUsI XUMUYECKUX 3JIEMEHTOBY

50. | AHamu3 KOHTPOJIBHOU PabOTHI U
KOppPEKLUs 3HaHU I
Tema 4. U3meHeHus1, TPOUCXOASAIIHE C
BemecTBamu (17 ypokos)

51. | ®usnuecKue U XUMHUECKHUE SIBJICHUS.

Xumuueckue peaxipn. (§27)
52. | lIpakTnyeckas padora 4. «[IpusHaku

XUMHYECKUX PEAKIUN.




53.

3aK0H COXpaHEHHUsI MacChl BEIIECTRA.
Xumnueckue ypaBHeHus. (§28)

54. | CocraBneHue ypaBHEHMM XUMHUYECKUX
peaKkIui.
55. | CocrapneHre ypaBHEHUN XUMHUYECKUX
peakuuil.
56. | PacuyéThl 10 XMMUYECKUM YPABHEHUSIM.
(820N
57. | PacyéTel 10 XMMUYECKUM YPABHEHUSIM.
(800N
58. | PacuéThl 10 XUMHUYECKUM YPABHEHUSIM.
(800N
59. | Peakiuu pasznoxxenus. (§30)
60. | Peakiuu coequnenus. (§31) JIO 15. [IpokanuBanue Meau B
IUIAMEHU CIIUPTOBKHU.
61. | Lenouku nepexoaos. (§31)
62. | Peakiuu 3amernienus. (§32) JIO 16. 3amernienue Meau B
pactBope cynbdara meau (1I)
KEIIE30M.
63. | Peakiuu oomena. (§33)
64. | Tunbel XUMUYECKUX PEAKLUI HAa IpUMeEpe
CBOMCTB BOJIBI. (§33)
65. | O000ImEHe U cucTEMATH3AINAS 3HAHUHA
1o Teme «M3MeHeHUs, TPOUCXOISAIINE C
66. | Konrpobnas padora Ne 3 o reme
«3MeHeHus1, TPOUCXOIAIINE C
BEIIIECTBAMM).
67. | AHaTM3 KOHTPOJIBHOM pabOTHI U
KOppEKIMs 3HAaHUU
Tema 6. PactBopenne. PacTBopsl.
CBoiicTBa pacTBOPOB JIEKTPOJIUTOB.
OKMCIUTE/IbHO-BOCCTAHOBUTEIbHBIE
peakuuu
(28 ypoxoB)
68. | PactBopenue. PacTBOpuMOCTh BeliecTB B
Boje. (§35)
69. | DnexrponuTHyeckas muccormanus (D).
(§36)
70. | OcHOBHBIE MOJIOKEHUS TEOPUU
AIIEKTPOIMTUIECKOH muccoranuu. (§37)
71. | Nounsie ypaBHeHus peaknuid. (§38) JIO 17. Bzaumoneiictue

PacTBOPOB XJIOPHAA HATPUS U
HUTpaTa cepedpa.

JIO 18. ITonyuenue
HEPaCTBOPHMOTO THJIPOKCH]IA U
B3aUMOJICVICTBUE €TI0 C
KUCITOTAMAU




72.

Pemienune ynpaxHeHUi Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH C
MCIIOJIb30BaHUEM TaOIHUIIbI
pactBopumocTH. (§38)

73. | llpakTuyeckas padora S. lMonnsie
peakiyu.
74. | llpakTuueckasi padora 6. YcnoBus
MPOTEKAHUSI XUMUYECKUX PEAKIIUN MEKITY
pacTBOPaMH 3JICKTPOJIMTOB JI0 KOHIIA.
75. | Kucnotsl, ux knaccudukanus u coiictea. | JIO 19. BzaumoaelictBue KUciaoT
(§39) C OCHOBaHHSIMH.
JIO 20. BzaumoaeicTBre KUCIOT
C OKCHJIaMHU METAJLIOB.
76. | Kucnotsl, ux kinaccudukamus u csoiictea. | JIO 21. B3aumoaeiicTBue KUCIOT
(§39) C METaJJIaMH.
JIO 22. B3anMoaelicTBrE KUCIOT
C COJISIMH.
77. | MonexynsipHble 1 HIOHHbIC YpPaBHEHUS
peakiuii kKuciot. (§39)
78. | OcHOBaHUs, MX KIACCU(PUKAIUSI U JIO 23. Bzaumopeiictue
cBoiicTBa. (§40) IeJI0YeH ¢ KUCTOTaMU.
JIO 24. B3zaumoeiicTue
IEJI0YCH C OKCHIaMH
HeveTanTAD
79. | OcHoBaHus, UX KiaccuUKaIUs U JIO 25. B3aumogeiicTBue
cBoicTBa. (§40) HIEJIOYEH C COISIMU.
JIO 26. ITony4yenue u cBoiicTBa
HEPacCTBOPHUMBIX OCHOBAHMM.
80. | MonekyisipHbIC M HOHHbBIE YPAaBHEHHS
peakiuii ocHoBanwuii. (§40)
81. | Okcuapl, ux kinaccudukamnus u croiictea. | JIO 27. BzaumoneiictBue
(§41) OCHOBHBIX OKCHJIOB C KHCJIOTaMH.
JIO 28. B3aumoaencTaue
OCHOBHBIX OKCHJIOB C BOJIOM.
82. | Oxcuapl, ux knaccudukamus u ceoicta. | JIO 29. BzaumoneiictBue
(§41) KHUCJIOTHBIX OKCUOB C
IeJI09aMH.
JIO 30. B3aumoneiictBue
83. | MounekynsipHble 1 HOHHbBIE YPABHEHUS
peakuuii okcuaoB. (§41)
84. | Comu, ux kiaccuuKamus 1 CBOMCTBA. JIO 31. B3aumonelicTBre cOJIEH C
(§42) KHCJIOTaMHU.
JIO 32. B3auMoaelcTBHIE COJIEH C
eI09aMHu.
85. | Comnu, ux kIaccu(uKaIus 1 CBOWCTBA. JIO 33. BzaumopeiicTBue cosei ¢

(§42)

COJISIMU.
JIO 23. B3aumoaeiicTBue
pPacTBOPOB COJIEH C METaJIAMH.




86. | MosiekynsipHblE U1 HOHHBIE YPAaBHEHUS
peakiuii cosei. (§42)

87. | 'eneTnueckas cBA3b MEXKIY KilacCaMH
BerrecTs. (§43)

88. | ['eneTnueckas CBSI3b MEXKAY KJIaCCaMH
BemecTs. (§43)

89. | IlpakTnyeckas padora 7. CBoiicTBa
KHCJIOT, OCHOBAHUM, OKCHUJIOB U COJICH.

90. | OKHUCIUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu (OBP). (§44)

91. | CocraBneHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEIJILHBIX PEAKIIUil METOIOM
9JIEKTPOHHOTO Oananca. (§44)

92. | CocraBieHre ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA METOOM
3JIeKTpOHHOTO OanaHnca. (§44)

93. | CBoiicTBa U3y4YEHHBIX KJIACCOB BEUIECTB B
CBETE OKHUCJIMTEILHO-BOCCTAHOBUTEIHHBIX
peakmmii. (§44)

94. | O6001EeHNE U CHCTEMATH3AIM 3HAHUN
o teme «PactBopenwe. PacTBOpEI.
CBoICTBa PacTBOPOB IJIEKTPOJIUTOB.
OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE
peaKimm»

95. | KourpoabHas padora Ne 4 1o Teme
«PactBopenue. PactBopbl. CBolicTBa
pacTBOPOB 3JIEKTPOIUTOB.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaKun.

Pegpnexcuenan ¢haza

Hrorosoe noBropenue, 1eMOHCTPALUA
JIMYHBIX JOCTH:KeHUH ydammuxcs (7
4acoB)

96. | O0001IEHNE U cCUCTEMATU3ALINS 3HAHUI
10 Kypcy 8 Kiacca.

97. | O0001IEeHNE U cCUCTEMATU3ALINS 3HAHUI
110 Kypcy 8 Kiacca.

98. | IIpakTnuyeckasi padora 9. Pemenne
OKCIICPUMCHTAJIBHBIX 3aJa4.

99. | Pemienue pacueTHbIX 3a4a4.

100.| MTroroBast KOHTpO/ILHAs1 padoTa.

101, AHanu3 KOHTPOJILHOI pabOThI U
KOppEKLUs 3HAaHUI

102.| Peseps.




9 KJIACC.
KomnuectBo vacoB B roxa: 68. KonnuecTBo B Henemnto 2.

Ne Mama
n/n Temuwt ypoxos npoeeoeHus
@Das3za 3anycka (coemecmnoe nPoOeKMUpPoOsanue u NIAGHUPOBaAHUe Y4eOH020 200a).
BBenenue. O0masi XapakTepucTHKA XUMHYECKUX 3JIEMEHTOB U
XUMHUYecKkuX peakumii - 10 yacos.

1 XapakTepucTuka XHMHUYECKOrO JJIEMEHTa [0 €ro IOJOXEHUIO B
nepuoanueckoit cucreme J[.M. Menpaeneena.

2 XapakTepucTuka XHMHUYECKOrO JJIEMEHTa [0 €ro IOJOXKEHUIO B
nepuoauueckoit cucreme J[.M. Menpaeneena.

3 XapakTepucTuka XUMHUYECKOTO JJI€MEHTa [0 KHCJIOTHO-OCHOBHBIM
CBOMCTBaM 00pa3zyeMbIXx UM coeAuHeHuid. AMQOoTepHbIe OKCUABl U
THJIPOKCHUJIBI.

4 [Tepunoanyueckuii 3aK0H ¥ NEPUOIUYECKAS CUCTEMA XUMUYCCKUX AJIIEMEHTOB
JI.. Menneneena.

S) XHMMHYECKasi OpraHu3alys )KMBOW U HEKUBOU ITPUPOJIBL.

6 Kiaccudukanmsi XuMHUECKUX PEaKIMi 110 Pa3IMIHBIM OCHOBAHUSM.

7 IloHsiTHE O CKOPOCTH XMMHYECKOM PEAKIUH.

8 KaranuzaTopsr.

9 O060061eHre U cucTeMaTu3anus 3HaHui 1o teme "O01as xapakTepucTHKa
XUMHUYECKUX DJIEMEHTOB U XUMHUYECKUX PEaKInii'".

10 KonTponbnas padota 1 no teme "OO1mas xapakTepuCTHKa XUMUYECKUX
AJIEMEHTOB M XUMHYCCKHX PEaKIHid".

Daza nocmanoeKu U peuieHus CUCHEMHBIX YUeOHbIX 3a0ay
Mertaaabl — 17 yacos

11 ITonoxenue meramnos B IIC JI.M1.Menaeneea. du3ndeckue CBONCTBA
METAJIJIOB.

12 CruiaBel.

13 XUMHYECKHE CBOMCTBA METAJIIOB.

14 XHUMUYECKHE CBOMCTBA METAIIOB. Psiji akTHBHOCTH METAJLJIOB.

15 Mertasuisl B IpUpOJE, MOTYUYECHUS] METAIIJIOB.

16 Kopposus metensos.

17 [Iles10uHbIE METAIITBI.

18 CoeauHeH s MICI0YHEIX METAJIOB.

19 OO61as xapaKTepUCTHKA SJIEMEHTOB TJIABHOM MOATPYIIBI BTOPOW TPYIIIEL.

20 Baxkueiiiine coeMHEHHS MIETOYHO-3EMEILHBIX METAIIOB.

21 AToMHUHHIA.

22 CoeauHeHUs aTIOMUHMSL.

23 XKeneso, ero crpoenwne, hU3HMUECKHE U XUMUISCKUE CBOWCTBA.

24 I'enetnueckue psasl xkenesa (2) u xxenesa (3). Baxuelinme conu xenesa.

25 [TpakTrueckas padota Ne 1 «IlomyueHne coeqMHEHUH METANIOB U
M3y4YEHUE UX CBOMCTBY.

26 O0o0011eHEe U CHCTEMATH3AIMs 3HaHUH 110 TeMe "MeTauisl".

27 KonTtposnbHast pabora Ne 2 o teme «MeTayibhy.

Hemertanasl — 28 yacosB
28 Hewmeranisl: aToMbl B IpocThI€ BemecTBa. Kuciopos, 030H, BO3IyX.
29 Bonopon.




30 Bona.

31 ["ajioreHsl.

32 CoenuHeHNs TaJIOr€HOB.

33 [Tony4yenue ranorenoB. buonornyeckoe 3HauCHUE U IPUMEHEHUE
TaJIOT€HOB M UX COCUHEHHI.

34 Kucnopog.

35 Cepa.

36 CoenuHeHus Cephl.

37 Pemienue 3a1a4 v ynpaKxHEHHH.

38 A3oT.

39 AMMHaK.

40 Conu aMMOHMSL.

41 Kucnopossle coelMHEHHs a30Ta.

42 OKHCIUTENbHBIE CBOMCTBA Q30THON KHUCIIOTHI.

43 docdop u ero coeTMHCHHUS.

44 Pemienue 3agau u ynpaxHeHUM.

45 VYriepon.

46 Kucnopoansle coequHEHNs yriiepoaa.

47 Yrnepos - ocHOBa BCel )KMBOW IPUPOJIBI.

48 [Ipaktuueckas padora Ne 2 «Ilomyuenue, coOupanue u pacro3HaBaHUE
ra3oBy.

49 KpemHunii u ero coequHeHus.

50 CunukaTtHasi IPOMBIIUIEHHOCTb.

51 Pemenue 3a1a4 u ynpaxxHeHHH.

52 [IpakTuueckast padota Ne 3 «llomyuenue coeqMHEHUI HEMETAILIIOB U
M3YYEHHUE UX CBOWCTBY.

53 Pemenue 3anau.

54 O60061eHre u cucreMatusanus 3HaHui no treme "Hemeramnsr".

55 KonTponbnas pabora Ne 3 o reme « Hemeramnbn»

IIpoexTHAasi 1eATETHLHOCTh yyammxcsi — 3 yaca

56 XuMus cnacaeT Ipupoay.

57 XUMUSA U KOCMOC.

58 IlepcrieKTHBBI pa3BUTHUSL XUMHUH.

Pegpnexcusnasn ghaza
O0600meHne 3HAHUI MO XUMUH 32 KYPC OCHOBHOI 1m1Kk0Jbl. [loaroroBka
k 'MA - 10 yacos.

59 [Teproauaeckuii 3aK0H U IEPUOAMYECKAS CUCTEMAa XUMUYECKHIX DJIEMEHTOB
JI.1. MenneneeBa B CBETE TEOPUU CTPOEHUS aToMa.

60 [Teproaudeckuii 3aK0H U IEPUOMYECKAS CUCTEMA XUMUIECKHIX DJIEMEHTOB
JI.1. MenneneeBa B CBETE TEOPUU CTPOEHUS aToMa.

61 CTtpoeHue BEIIeCTB.

62 Knaccudukanus xumuueckux peakiuii. CKOpOCTh XUMHUUECKUX PEaKIUH.

63 Jlrcconumarus 3JeKTPOIUTOB B BOJAHBIX pacTBopax. MIOHHBIE ypaBHEHUS
peaKuuid.

64 OKHCIUTETEHO-BOCCTAHOBHTEIHHBIC PEAKITHH.

65 BemecTBa, UX HOMEHKJIaTypa M Ki1accu(UKaIHsL.

66 XapakTepHble XUMUYECKUE CBOWCTBA HEOPTAHUUYECKUX BEIIECTB.

67 Wrorosas koHTpoJIbHAs paboTa.

68 3aKII04YUTEIbHBINA YPOK.




