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IlosicHuTeNbHAA 3anMCKA

HporpaMMa CoCTaBJICHA B COOTBCTCTBUM:

- ¢ TpeboBanusamMu DenepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
OCHOBHOTO oOmiero oOpa3zoBanuss u obecneyena YMK mns 8-9-ro kmaccoB aBTOpOB
H.E.Ky3nenosoi, U.M.Tutosoi, H.H.I'apa.

- TpPUMEPHOW mporpaMMbl MO XuMuUuU I 8-9 KjaccoB, aBTOPCKOM MPOTrPAMMBI
H.E.Ky3uenosou, U.M.Turosoi, H.H.I"apa;

- y4eOHOr o IjIaHa IIKOJIbI.

Ha peammzanuto mporpammsl HeoOxoaumo 136 dacoB 3a 2 roga oOydenuss (684 — B 8
Kiacce, 68 4. — B 9 Kkiacce), u3 pacuéra 1o 24 4yaca B HEACNIO B §kjacce U 9 Kiiacce €KeroJiHo,
IIKOJILHBIN KOMIIOHEHT B 8 xiacce 1 yac- MPAKTUYCCKAsA XUMMUS.

Conepkanre yuyeOHOTO mpeamera «XUMHUS» B OCHOBHOM ITKOJIE HETOCPEIACTBEHHO CBSI3aHO C
HAayKON XHMHEH, OTpakaeT €e OOBEKTHl M JIOTUKY XHUMHYECKOTO MO3HaHHUSA. DTO 00YCIOBJICHO
POJIbI0O XMMHUU B MO3HAHMM 3aKOHOB MPHUPOJBI U MaTepUaIbHOW >KU3HH OOIIECTBa, B PEIICHUU
I00ATBHBIX TTPOOJIEM YEIIOBEUECTBA.

s co3HarenpHOrO OCBOEHUs npeaMera «XUMHUS» B IIKOJIBHBIM KypC BKJIFOYEHBI
00s13aTeNIbHbIe KOMIIOHEHTHI COJIEPKaHHs COBPEMEHHOTO XHMHUUYECKOro 00pa3oBaHus:

l)xumMuuecky 3HaHUS;

2)pa3inyHble YMEHHS U HaBBIKHU;

3)1IeHHOCTHBIE OTHOILICHUS;

4)onbIT NPOYKTUBHOM AEATEIBHOCTH Pa3HOIO XapaKTepa;

5)kiaroueBble U yueOHO-XMMHUYECKHE KOMIIETEHIIUH.

B kauecTBe LIEHHOCTHBIX OPUEHTHPOB XMMHUYECKOIO 0Opa30BaHUs BBICTYHNAIOT OOBEKTHI,
u3yyaeMble B Kypce XHMHUM, K KOTOPBIM y ydammxcs (GpopMupyeTcsi LIEeHHOCTHOE OTHOLICHHE.
ITpu 5TOM BeIylIyrO pOJIb UIPAIOT MO3HABATENIBHBIE [ICHHOCTH, T.K. IaHHBIM MpPEAMET BXOIUT B
IpyNIly NPEeIMETOB MTO3HABATEIBHOTO LIUKIIA, TJIABHAS LEJIb KOTOPOrO 3aKJIIOYAETCS B U3YYCHHUU
IIPUPOLBL.

OcHOBY NO3HaBaTENIbHbIX LEHHOCTEH COCTAaBJISIIOT HAYYHbIE 3HAHUS, HAay4HbIE METOJbI
IIO3HAHUS.

B kauecTBe 00BEKTOB IIEHHOCTEH TpyJda M ObITa BBICTYMAIOT TBOpYECKAs CO3WAATENbHAs
JeSITEeNbHOCTD, 3/I0POBbII 00pa3 )KMU3HU.

Kypc  xumum  oOmagaer  peaJbHBIMH ~ BO3MOXHOCTSMHM  JUIs  (POPMHUPOBAHUS
KOMMYHHKAaTHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTaBISIOT Ipolecc OOIIEeHUs, TpaMOTHas
peub.



I. Ilnanupyemble pe3yabTaTbl 0CBOCHHS YU4eOHOI0 mpeaMera

JINYHOCTHBIMH pe3yIbTaTAMM U3yUYEHUs IIPEAMETa « XUMUS) SIBIISIOTCS CIEAYIOLINE
YMEHHUSL:

8-u knacc

Oco3HaBaTh €IMHCTBO U LIETOCTHOCTh OKPYKAIOIIET0 MUPA, BO3MOXHOCTH €T0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JTOCTHKEHUM HAYKH.

[TocTeneHHO BhICTpauBaTh COOCTBEHHOE 1EIOCTHOE MUPOBO33pEHUE:

OCO3HABaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPA30BaHUIO, B TOM YHUCIIE U B PaMKax
CaMOCTOSITENIbHOM 1eATETbHOCTH BHE IIKOJIBL;

OLICHUBATD KU3HEHHBIE CUTYallMU C TOYKU 3peHus 0e30MacHoro oopasa >KU3HU U COXPAHECHUS

3/10pOBbSI;
OIICHUBATH SKOJOTUYECKUN PUCK B3aMMOOTHOIIICHUN Y€JIOBEKA U MPUPOJIBI.

dopMUpPOBATh IKOJOTHIECKOE MBIIIJICHUE: YMEHUE OIICHUBAThH CBOIO JIEATEILHOCTh U
MOCTYIIKH APYTHX JIOJCH C TOUKH 3pEHUSI COXPAHEHUST OKPYIKAIOIIEH CPe/Ibl - rapaHTa >KU3HU U
Oyraromoydust JIFOIe Ha 3eMIie.

9-11 knacc

[TocTeneHHO BhICTpauBaTh COOCTBEHHOE 1IEIOCTHOE MHUPOBO33PEHHE:

— 0CO3HaBaTh COBPEMEHHOE MHOI000pa3ne TUIIOB MUPOBO33PEHHUSI, OOIIECTBEHHBIX,
PEJIUTHO3HBIX, ATEUCTHUECKUX, KYIBTYPHBIX TPAIUIIHA, KOTOPHIE ONPEENIIIOT pa3HbIe
OOBSICHEHHSI IPOUCXOIAIIETO B MUPE;

— € y4€TOM ATOTO MHOTO00pa3us TIOCTETIEHHO BBIPabaTHIBaTh CBOM COOCTBEHHBIE OTBETHI HA
OCHOBHbI€ JKH3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JIMUHBIN KU3HEHHBIH OIBIT;

— YUUTHCS IPU3HABATH MMPOTUBOPEUYUBOCTh M HE3aBEPIIEHHOCTh CBOMX B3IJISIOB HA MHUP,
BO3MOXXHOCTh X U3MEHEHHUSI.

Y4uThCA UCTIONIB30BATh CBOM B3IUIAIBI HA MUD JIJIs1 OOBSICHEHUS Pa3IMUHBIX CUTYaIHi,

pPEIICHUA BO3HUKAIOIINX np06neM N U3BJICYCHUSA XKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM UHTEPECHI, HAXOJIUThH U U3y4yaTh B yUeOHUKAX MO Pa3HbIM MpeAMETaM
MaTepHai (U3 MakCUMyMa), UMEIOIIUI OTHOLIEHHE K CBOMM UHTEpECaM.

Vcnonb30BaTh CBOM MHTEPECHI [UIs BbIOOpA MHIMBHIyaJIbHOM 00pa30BaTeIbHON TPaeKTOPHUH,
NOTEHIMAIbHOM Oyymiei npodeccuu u COOTBETCTBYIOLIETO MPO(UIBHOTO 00pa3oBaHusl.

[TpuoOpeTaTh ONBIT yYacTUs B J€NaX, MIPUHOCSIIUX HOJIb3Y JIIOISIM.

VY4uThCSI cCaMOCTOSITENBHO BBIOMPATh CTHIIb IOBEJCHUS, IPUBBIUKHU, 00ECIIEUNBAIOLINE
6e3omacHbIil 00pa3 )KU3HU U COXPaHEHHE 3/10pPOBbs — CBOETO, a TAKXKe OJIM3KUX JIIOJeH 1
OKpY KaroIIHX.

VY4auThCS CAaMOCTOSATENFHO POTUBOCTOSTH CUTYALUSIM, IPOBOILMPYIOIINM Ha IOCTYTIKH,
KOTOpBIE YTPOXKAIOT OE30MACHOCTH U 3710POBBIO.

BrIOMparh mOCTyNKH, HalleIeHHbIE Ha COXPaHEHUE U OEPEeKHOE OTHOLICHUE K MIPUPO/IE,
0Cc00€EHHO )KHBOﬁ, nsoeras IMPOTHUBOIIOJIOXXHBIX ITOCTYIIKOB, MOCTCIICHHO Y4aChb U OCBaWBaA
CTPATETHIO PAIMOHAIBHOTO IPHPOIOIIOIH30BAHUS.

Yuutbes yoexxaaTh APYTUX JHOJCH B HEOOXOAMMOCTH OBIIAJICHHS CTpaTernuel palMoHaIbHOTO
MPUPOIOTIOIb30BAHHUS.
Hcnonb30BaTh IKOJIOTUYECKOE MBINIICHHE IS BEIOOpA CTpaTeruu COOCTBEHHOTO TMOBEICHUS

B KaQ4C€CTBC OHHOﬁ N3 ICHHOCTHBIX YCTaAHOBOK.



Cpeocmeom  pazsumusi JTUYHOCTHBIX pE3yJIbTaTOB CIyXaT y4yeOHBIH Marepuan |
NPOAYKTHBHbIC 3ajaHUs yuyeOHUKa, HAlEJICHHbIE Ha 6-10 JMHUIO PAa3BUTHUS — YMEHHUE OLICHUBATh
IIOBEJICHUE YEJIOBEKA C TOUKU 3PEHUS XUMUYECKON 0€30I1aCHOCTH 10 OTHOLIEHMIO K YEJIOBEKY U
IIPUPOJIE.

MeTtanpeAMeTHBIMM pE3yJIbTaTaMU H3y4YeHHs Kypca «XuUMHs» sBJseTcs (HopMUpOBaHHE
YHHUBEPCAIbHBIX yueOHbIX aercTuii (YVY /).

Pecyramusnvie YYII.

8-u knacc

CamocTosATeIbHO 00HAPYKHUBATh U POPMYIIUPOBATH YUEOHYIO MPOOIIEMY, OTIPENENIATh 1ENb
y4eOHO! JIeATEIbHOCTH, BIOMPATh TEMY IIPOEKTA.

BeiiBurate Bepcuu peuieHus npo0aeMbl, 0CO3HaBaTh KOHEUHBIH pe3ysbTaT, BHIOUpATh U3
NPEIOKEHHBIX U UCKATh CAMOCTOATENIBHO CPEJICTBA JOCTHIKEHUS 1IeIIH.

CocraBisTh (MHAUBUAYAJIbHO WIH B IPYIIIE) IUIaH PELICHUs IPoOIeMbl (BBIIOIHEHHS
MIPOCKTA).

Pabotas o maHy, CBEpATh CBOU JCHCTBUS C LIENbIO U, IPU HEOOXOTUMOCTH, UCTIPABIATH
OILIMOKU CaMOCTOSITENILHO.

B nauanore ¢ yuutenaeM COBEpIIEHCTBOBATH CAMOCTOSITENILHO BEIPAOOTaHHBIE KPUTEPUU
OLICHKH.

9-1i knacc

CamocToATeIbHO 0OHAPYKUBATh U (POPMYIIMPOBATH NMPOOJIEMY B KIIACCHOU U
WHAMBUIYyaJIbHON Y4eOHOH 1eqaTenbHOCTH.

BriaBurates Bepcuu perieHus mpooieMbl, 0CO3HaBaTh KOHEUHBIH pe3ynbTaT, BHIOUPATh U3
MPEJIOAKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEJCTBA JOCTHKEHUS LEIH.

CocTtaBnarh (MHAUBUIyabHO WM B TPYIINE) TUIaH PEIIeHUs] TPOOIeMbl (BBITTOTHEHHUS
IIPOEKTA).

[Tonbupatp Kk ka0 npobdieme (3aaue) ageKBaTHYIO € TEOPETUIECKYIO MOJIEINb.

PaboTast mo npenyoKeHHOMY U CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY, UCTIOJIb30BaTh
Hapsily C OCHOBHBIMU U JIOIIOJIHUTEINIbHBIE CPEACTBA (CIIPaBOYHAsI IUTEPATYpPa, CIOKHbIE
puOOpPbI, KOMITBIOTED).

[1nanupoBaTh CBOIO MHIMBUAYAIbHYIO 00pa30BaTENbHYI0 TPAEKTOPHUIO.

PaboTtaTh 0 caMOCTOSITENILHO COCTABJICHHOMY ILJIaHY, CBEPSSCH C HUM U LIEbIO
JeSTeIbHOCTH, UCTIPABIISISI OMIMOKH, UCIIOJIb3YsI CAMOCTOSITENILHO MOA00paHHbIE CPeICTBA (B TOM
yucie u MatepHer).

CB000/IHO MMOJIB30BAThCA BHIPAOOTAHHBIMU KPUTEPUSAMHU OLIEHKU U CAMOOLICHKH, UCXOMS U3
LeJIM ¥ UMEIOIIMXCSI KPUTEPUEB, pa3inyasi pe3yJbTaT U CIOCOObI 1eHCTBUM.

B xojne npencraBieHus MpoeKTa JaBaTh OLIEHKY €ro pe3yJbTaTaM.

CaMoCTOSTEIbHO OCO3HABAaTh MPUUYMHBI CBOETO yCIleXa UM HEyCIeXa U HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUU HEeycIexa.

YMeTh OIEHUTh CTENEHb YCHENIHOCTH CBOEH HMHAMBUAYaJIbHONH 00pa3oBaTEIbHOU
JESITEIbHOCTH.

JlaBaTh OILIGHKY CBOMM JIMYHOCTHBIM KauecTBaM U dYepTaM XapakTepa («KakoB 5»),
OTIpE/ICTIATh HAMPABICHUS CBOETO Pa3BUTHUS («KAKUM sl XOUY CTaTh», «4TO MHE AJI 3TOTO HAJ0
CIICIIaThy).

Cpeocmeom popmuposanus peryasaTuBHBIX Y Y]] ciy>kaT TEXHOJIOTHS MPOOJIEMHOTO THUajIora
Ha OJTale W3y4YeHUS HOBOIO MaTepuana M TEXHOJOTHs OLEHMBAHUS 00pa30BaTENbHBIX

JOCTIDKEHHH (Y4eOHBIX YCIIEXOB).



Ilo3nasamenvrole YVJI:

8-u knacc

AHaIM3MpOBaTh, CPABHUBATH, KIACCU(PHUIMPOBATH M 000011aTh (HaKThl U ABJICHUS. BBISBIATH
IPUYUHBI U CIEICTBUS IPOCTHIX SIBICHUH.

OcymiecTBIATh CpaBHEHUE, CEPUALNIO U KIIaCCU(UKAITUIO, CAMOCTOSTEIILHO BBIOMpast
OCHOBaHUS U KPUTEPUU JJISl yKa3aHHBIX JIOTHYECKUX OIEpalyii; CTPOUThH KJIACCU(PUKALIUIO Ha
OCHOBE JIMXOTOMHUYECKOTO JIeIeHUs (Ha OCHOBE OTPULIAHMS).

CTpOHUTh JIOTHYECKOE PACCYKICHNE, BKIIOYAOIIEE YCTAHOBICHUE TPUYUHHO-CIIEICTBEHHBIX
CBA3CH.

Co3/1aBaTh CXeMaTH4YECKHUE MOJIENU C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OObEKTA.

CocTaBiATh TE3UCHI, PA3JIUYHbIE BUABI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).
[TpeoOpa3oBbIBaTh HH(GOPMAIMIO U3 OJHOTO BUAA B APYroi (TaOJIUIly B TEKCT U Tp.).

BbIunThIBaTh BCE YPOBHU TEKCTOBOM MH(POPMALIUH.

YMeTh onpenensiTh BO3MOKHbIE HICTOUHUKH HEOOXOIUMBIX CBEIAEHUM, TPOU3BOAUTDH ITOMCK
UH(OPMALINH, AaHATU3UPOBATH U OLIEHUBATD €€ JT0CTOBEPHOCTb.

9-11 knacc

AHaM3MpOBaTh, CPABHUBATH, KJIACCH(PHUIIMPOBATH U 0000IIaTh TOHATHS:

- TaBaTh OTIPEJICIICHNE TIOHATHIM Ha OCHOBE M3YYEHHOTO Ha Pa3IMYHBIX MPEIMETax y4eOHOTo
Marepuaia;

- OCYIIECTBIIATH JIOTUYECKYIO OMEPALIMIO YCTAaHOBJICHUS POJIO-BUAOBBIX OTHOIICHUH;

- 000011aTh NOHATHS — OCYLECTBIIATH JIOTHUECKYO ONEpPAIHIO Iepexoa OT MOHATHSA C
MEHBIINM 00bEMOM K MOHSTUIO C OOJBIITNM 00BEMOM.

CTpouTb JIOTHUECKOE PACCYKIECHHUE, BKIIIOYAIOIEe YCTAHOBICHNE IPUYUHHO-CIIEICTBEHHBIX
CBsI3€H.

Co31aBaTh MOJIETH C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA,
peoOpa30BbIBaTh MOJIENH C LIEIbIO BBISBICHUS OOIIMX 3aKOHOB, ONPEAEIAIOINX JaHHYTO
peaMETHYIO 001aCTh.

[TpencraBnsaTe uHGOpPMANHIO B BUAE KOHCIIEKTOB, TAaOJHII, CXeM, Ipa(huKOB.

[TpeoOpa3oBbIBaTh HH(GOPMAIMIO U3 OJHOTO BUAA B JPYroi U BHIOMpATh yI00HYIO Ui ceOs
dopmy ¢ukcanuu u npeacraBiaeHus nHpopmanuu. [IpencTaBisaTe UHPOPMALUIO B ONITUMAIBLHON
(dbopme B 3aBHCHMOCTH OT aJipecaTa.

[ToHnMas Mo3uIMIO IPYroro, pasjindyarh B €r0 peun: MHEHUE (TOUKY 3pEHHUs), 10Ka3aTeIbCTBO
(aprymeHTsl), (haKThl; THIIOTE3bI, AKCHOMBI, TECOPUH. JIJIsl 3TOTO CaMOCTOSTEIHLHO UCIIOJIb30BATh
pas3JIn4HbIe BU/bI YTE€HUS (M3yUarollee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, TIOUCKOBOE), TPUEMBI
CITyILIAHUSL.

CamoMy co3fiaBaTh HCTOYHUKY HH(POPMALIMU PA3HOTO TUIA U JUIS PA3HBIX ayJUTOPUH,
coOuro1aTh MHOOPMAIIMOHHYIO THTHEHY U MpaBuiia HHPOPMALMOHHONW 0€30MacHOCTH.

YMeTh UCIOIB30BaTh KOMIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH KaK HHCTPYMEHT
JUTSL JOCTIDKEHHS CBOMX II€JIei. YMeTh BEIOMpPATh a/IeKBaTHBIE 3a/1a4€ WHCTPYMEHTAIbHBIE
IPOTPaMMHO-aIapaTHBIE CPEICTBA M CEPBHCHI.

Cpeocmeom ghopmuposanus o3HaBaTeNbHBIX Y Y ]l CITy’KaT y4eOHBINH MaTepual i

MIPOTyKTUBHBIC 3a/IaHMs yUeOHUKA, HalleJIeHHbIC Ha 1—4-11 TMHUM pa3BUTHSA:
- OCO3HaHHUE pojH BemecTB (1-s TMHUS pa3BUTHSA);

- PacCMOTpEHUE XUMHUYECKUX MTPOLECCOB (2-51 TUHUS PA3BUTHUSA);

- HCTIOJIb30BaHNE XUMHUUYECKUX 3HAHUH B OBITY (3-51 IMHUSA Pa3BUTHSA);

- 00BSICHEHHE MHpPa C TOYKHU 3pEHUS] XUMUH (4-51 TUHUS PA3BUTHA);

- OBJIaJICHUE OCHOBAaMHU METO/IOB €CTECTBO3HAHUSA (6-51 TUHUS PA3BUTHS).



Komvmynuxamuenvie YYII:

8-u knacc

CaMoCTOATENIBHO OPraHU30BbIBATh YUEOHOE B3aUMOAECUCTBYE B IpymIie (ONpeAesTs oOlIue
LIEJIU, pacTpeAessaTh POJIM, JOTOBAPUBATELCS APYT C APYTOM M T.1.).
9-11 knacc

OTcramBasi CBOIO TOUYKY 3pEHHS, IPUBOAUTEH apTyMEHTBHI, TOJITBEPXkK/asi UX (hakTamMu.

B auckyccun yMeTh BBIIBHHYTH KOHTPAapTryMEHTHI, Iepepa3upoBaTh CBOIO MBICIH (BJaICHHE
MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

VYYUTBhCSA KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHUIO, C TIOCTOMHCTBOM MPU3HABAThH
OIIMOOYHOCTH CBOETO MHEHHS (€CIH OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHrMast MO3ULIKIO IPYTOro, pa3inyaTh B €ro pedr: MHEHHE (TOUYKY 3pEHHS), JOKA3aTEIbCTBO
(aprymenTsl), GakThl; TUHIOTE3bI, AKCUOMBI, TECOPHUH.
YMeTh B3MISIHYTh HA CUTYallMI0 C MHOW MO3UIMH U JOTOBAapUBATHCA C JHOAbMU MUHBIX MO3ULMIA.

Cpeocmeom ghopmuposanus KOMMYHUKATUBHBIX Y Y]] CiTy’KaT TEXHOJIOTUS IPOOIEMHOTO
nuanora (1mo0Oy:k1arluil 1 NOABOAALINMI 1ruanor) u paboTa B MaJbIX IPYMIax, TAKKe
HCIIOJIb30BAHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTMH HPOAYKTUBHOIO UTEHUSI.

TpeOGoBanus K pe3yibTaTaM O0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl

W3ydeHne XMMHUHM B OCHOBHOM LIKOJIE JAET BO3MOXKHOCTh JOCTUYD CIICAYIOIIUX PE3YJIbTaTOB
B HaIPABJICHUU JUYHOCHHO20 PA3GUMUSL:

1) popmupoBaHue 4yBcTBa TOPAOCTH 32 POCCUUCKYIO XUMUUYECKYIO HAYKY;

2) BOCHUTaHHE OTBETCTBEHHOI'O OTHOUIEHMS] K HPUPOJE, OCO3HAHUS HEOOXOIUMOCTU
3alUThl OKPYXKAIOIIEeH Cpelibl, CTPEMIICHUS K 310pOBOMY 00pa3y KH3HU;

3) moHMMaHue 0COOCHHOCTH JKM3HU U TPYy/Ia B YCIOBUAX WH(DOpPMATH3ANHA OOIIECTBA;

4) bopMHupOBaHHE TBOPUYECKOTO OTHOIIECHHUS K ITpodiemMam;

5) TOArOTOBKAa K OCO3HAHHOMY BBIOOPY WHAMBHAYaJIbHON 00pa30BaTEIBbHOW WIIH
npohecCuoHaTbHOM TPaeKTOPUH;

6) yMEHHUE YIpaBJIATh CBOCH MO3HABATEILHOM JACSITEIIBHOCTHIO;

7) yMeHHE OLEHUBAaTh CHUTyallUl0 W OINEpPaTHMBHO MPUHHUMATh pEUICHHUS, HaXOAUTh
aZieKBaTHbIE CMOCOOBI MOBEAEHUS M B3aMMOAECHCTBHUS C MapTHEpaAMU BO BpeMs y4yeOHOU u
UTPOBOM IEATEIBHOCTH;

8) ¢opmupoBaHue MO3HABATEIbHON 1 MHGOPMAIIMOHHON KYJIBTYpHI, B TOM UYHUCIIE Pa3BUTHE
HABBIKOB CAMOCTOSITEIIbHOU PabOThI C YU4eOHBIMU

MOCOOUSIMH, KHUTAMH, IOCTYITHBIMUA COBPEMEHHBIMU HH(POPMAIIMOHHBIMH TEXHOJIOTUSIMU;

9) pa3BuTHE TOTOBHOCTM K PEIIEHUIO TBOPYECKHX 3aJ]a4; CIOCOOHOCTH OIIEHHUBATH
npoOJieMHbIE CUTYalldd M ONEpPaTHUBHO MPUHHMATh OTBETCTBEHHBIC DELICHHUS B Pa3IMYHBIX
NPOAYKTUBHBIX BHAAX JAedTeIbHOCTH (yueOHas, IOMCKOBO-HCCIEAOBaTENbCKas, KIyOHas,
MPOEKTHAs, KPYXKKOBAst U JIp.);

10) dbopmupoBaHHEe XHUMHKO-IKOJIOTHYECKOW KYJIBTYPHI, SBISIFOIICHCS COCTaBHOM YacThIO
HKOJIOTUYECKON M 001IeH KyJIbTyphl, U HAYYHOTO MHUPOBO33PEHHSL.

Memanpeomemmnsie pe3ynbmampl OCBOCHUS OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMbl
OCHOBHOTO 00IIEeTr0 00pa30BaHUs TOJKHBI OTPAXKATh:

1) HaBBIK CaMOCTOATEIBHOIO MPHOOPETEHUS HOBBIX 3HAHUM, OpraHU3alu Yy4eOHOI
JESATENIBHOCTH, ITOMCKA CPEACTB €€ OCYLIECTBIICHUS;

2) mIaHUpOBaHKE, KOHTPOIHPOBAHUE M OIICHUBAHHUE YYCOHBIX NEHCTBUN B COOTBETCTBUM C
MOCTaBIICHHOMW 3a/jauell U yCIIOBUSMU €€ peann3allii;

3) moHMMaHHWE TMPOOJEMBbI, YMEHHE CTaBUTh BOMNPOCHI, BBIABUTaTh THIIOTE3Yy, JJaBaTh
ompeseNieHus] TOHATUSAM, KilaccUu(UIMPOBAaTh, CTPYKTypUpOBaTh MaTepuan, MPOBOIUTH
OKCIIEPUMEHTHI, ApPTYMEHTHUPOBATh COOCTBEHHYIO TMO3UIUIO, (HOPMYIHpPOBaTh BBIBOJABI U
3aKJTFOYCHUS;



4) ymeHue u3BIEKaTb WH(POPMALMIO M3 Pa3IUYHBIX HCTOYHUKOB, BKJIIOYAs CpEACTBA
MaccoBoil HMH(OpMaIMK, KOMIAKT-TUCKH Y4eOHOro Ha3zHaueHUs, pecypchl BcemupHoii cetu
WuTepHeT; yMeHHE CBOOOJHO TOJB30BATHCS CIOBAPSIMU PA3IMYHBIX THUIIOB, CIPABOYHOM
JUTEpaTypoil, B TOM 4YHCIE M Ha OJJIEKTPOHHBIX HOCHUTENAX; COONI0AAaTh HOPMBI
UH(POPMALMOHHON N30MPATEIbHOCTH, STUKY;

5) yMeHue Ha NpPaKTUKE I0Jb30BAaThCS OCHOBHBIMHM JIOTMYECKMMM NpUEMAMH, METOJaMU
HaOJI0/IEHUS], MOJICIIUPOBAaHMSI, 0ObSICHEHUS, PEeIIEHHs TIPOo0OJIeM, IPOTHO3UPOBAHUS U JIP.;

6) yMeHue BOCIIPUHMMATh, CUCTEMaTU3UPOBATh U MPEABABIATh MH(POPMAIUIO B CJIOBECHOH,
o0pa3HO#l, CHMBOIMYECKON QopMmax; aHaIM3UpPOBATh U TMepepadaThiBaTh IOIYyYCHHYIO
UH(OPMALIUIO B COOTBETCTBHH C TIOCTABJICHHBIMH 33/1a4aMU;

7) yMeHUe MepeBOIUTh MHPOPMAIUIO W3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO (U3 TEKCTa B
TabaMIly, U3 ayJUBU3YaJIbHOTO psiia BTOEKCT U Jp.), BHIOUPATh 3HAKOBBIE CHCTEMBI a/IeKBATHO
MTO3HABATEJIbHON 1 KOMMYHUKATUBHOM CUTYallUu;

8) ymeHnue cBOOOIHO W MPAaBHIBHO M3JIaraTh CBOM MBICIH B YCTHOM M MHCBMEHHOH (hopme;
aJIeKBaTHO BBIpa)kaTh CBO€ MHEHHE K (DakTaM U SBIECHUSIM OKpY’KaIoLIeH JeHCTBUTENBHOCTH; K
IIPOYUTAHHOMY, YBUICHHOMY, YCIIBIILIAHHOMY;

9) ymeHune 0OBACHATH MPOILECCHl COIMATBbHON AEHCTBUTENBHOCTH C HAYYHBIX, COLUAIbHO-
¢unocopckux MO3MLIUN, paCCMAaTPUBATh UX KOMILJIEKCHO B KOHTEKCTE CIIOXKHBIIUXCS PEeaii U
BO3MOXXHBIX MEPCIEKTHUB;

10) cnocoOHOCTh OpPraHMW30BBIBATH CBOK JKM3Hb B COOTBETCTBUM C OOIIECTBEHHO
3HaYMMBIMU TPEACTABICHUSIMU O 370pOBOM oOpa3e »KU3HU, INpaBax U OOA3aHHOCTIX
IpakJlaHUHA, [IEHHOCTAX OBITUS U KyJbTYphl, IPUHIMIIAX COLMAIBHOTO B3aUMOJIEHCTBUS;

11) npuMeHeHue WHAYKTUBHBIX M JI€AYKTUBHBIX CIOCOOOB pacCyKACHUH, BHJIEHUE
Pas3INYHBIX CIIOCOOOB pELICHUs 3a/ay;

12) BbINOJIHEHHE TIO3HABATEIbHBIX M NPAKTUYECKUX 3a/JaHui, B TOM YHCIE C
MCIIOJIb30BaHUEM IIPOEKTHOU JEATEIIBHOCTH HAa YPOKaX U B JOCTYIIHON COLMAIbHON ITPAKTHKE;

13) crnocoOGHOCTh OIEHHMBATH C MO3ULUI COLHUAIBHBIX HOPM COOCTBEHHBIE MOCTYNKH M
NOCTYIIKM JpYyTUX JIIOJEH; yMEHHE CcIylarh coOecelHUKa, MOHUMAaTh €ro TOYKY 3pEHHI,
IpU3HaBaTh MPaBO JIPYroro 4yejloBeKa Ha HHOE MHEHHUE;

14) ymeHue B3auMOJEHCTBOBaTh C JIOABMH, pabOTaTh B KOJUIEKTHBAX C BBINOJIHEHUEM
Pa3IMYHBIX COLIMATIBHBIX POJIEH;

15) ymeHue oOLEHUBaTh CBOK I103HABATEIbHO-TPYJOBYIO [EATEIBHOCTh CTOUKU 3PEHUS
HPABCTBEHHBIX, IPABOBbIX HOPM, SCTETHMUYECKHUX LIEHHOCTEH IO MPHUHATHIM B OOIIECTBE U
KOJIJIEKTHBE TPEOOBaHUAM U NPUHLIMIIAM;

16) oBnageHne CBEACHUSAMHU O CYITHOCTH M CIIOCOOHOCTSAX OOBEKTOB, MPOIIECCOB U SIBJICHUMN
NEUCTBUTENBHOCTU(IIPUPOIHBIX,  COLMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKUX M Jp.) B
COOTBETCTBHUH C COJICPKAHUEM KOHKPETHOI'0 y4eOHOIo MpeMeTa;

17) moHMMaHHWe 3HAYMMOCTH PA3JIMYHBIX BHUIOB MPOPECCHOHAIBHOW M OOIIECCTBEHHOMN
JESATEIIBHOCTH.

B oOmactu mpeomemnwvix pezynromamosé 00pa3oBaTENbHOE YUpEXJAEHHE OOIIEro
00pa30BaHus NPEOCTABIISACT YICHUKY BOZMOXKHOCTh HAyYUThCS:

1) moHuMaTh 3HAaYeHME HAyUYHBIX 3HAHUM Ui aJanTaluy 4YejloBeKa B JWHAMUYHO
M3MEHSIOIEMCS U Pa3BUBAIOLLEMCS] MUPE, BO3MOKHOCTb

pa3yMHOIO HCIIOJIb30BAHUS JOCTWKEHMM HAayKd W COBPEMEHHBIX TEXHOJIOTUH JUIs
JaNTbHEHIIEeTro pa3BUTHUS YEIOBEUYECKOro 0OIeCcTBa;

2) naBaTh OmNpe/eNeHUs U3yYSHHBIX NOHATUI :XUMUYECKUN 3JI€MEHT, aTOM, HOH, MOJIEKYJa,
KPHUCTAJJIMUECKasi PelIeTKa, BELIECTBO, IIPOCTHIE U CIIOXKHBIE BELIECTBA, XUMHUUECKas (opMyJa,
OTHOCHUTENIbHAsl AaTOMHAs, OTHOCHUTEIbHAs MOJEKYJspHAas Macca, BaJEHTHOCTb, OKCHJBI,
OCHOBAHUSI, KUCIIOTHI, COJTH, aM(POTEpHOCTh, MHIUKATOP, IEPUOTUIECKUN 3aKOH, IIEPHOANYECKAas
TabnMIa, W30TOMbI, XUMHYECKas CBS3b, HIIEKTPOOTPULATENBHOCTb, CTENEHb OKHCICHHMS,
XUMHMUECKas  peakius, XHUMUYECKOE ypaBHEHUE, TIEHETHYECKas  CBS3b, OKMCIEHHE,
BOCCTAHOBJIEHHE, AIEKTPOJIUTHYECKAs AUCCOIMALIMSL, CKOPOCTh XUMUYECKON peaKkuy;



3) onuchBaTh JEMOHCTPALMOHHBIE M CaMOCTOSITEIBHO TIPOBEJICHHBIE XHMHUYECKHE
HKCIIEPUMEHTHI;

4) mpoBOANTH XUMHUUYECKUIH HKCHEPUMEHT, 00palaTbcsi ¢ BEIIECTBAMU, UCIOIB3YEMbIMU B
HKCIIEPUMEHTAIBHOM TO3HAHUH XUMHHU U B MOBCETHEBHOM JKU3HHU, B COOTBETCTBHHU C IPAaBUIAMU
TEXHUKH 0€30MacHOCTH;

5) omuChIBaTh W pa3nuyaTh M3Y4YEHHBIE KJIACCHI HEOPTaHMYECKHX COCTUHEHUH, MPOCThIE U
CJIO’KHBIE BEI[ECTBA, XUMUUECKUE PEaKIUH;

6) KIacCU(pUIMPOBATh U3yUYCHHBIE OOBEKTHI U SBIICHUSI,

7) oBIameBaTh MPEIMETHBIMH M  MEXIPEIMETHBIMH  TOHSATHAMH, OTPaKAOIUMH
CYLIECTBEHHBIE CBSI3U M OTHOILEHUS MEXIYy O0ObEKTaMH HIIPOLIECCAMU;

8) nenaTh BBIBOABI W YMO3AKJIIOYCHUS U3 HAOMIOJCHUH W3YyUYEHHBIX XHMHUYECKHUX
3aKOHOMEPHOCTEM, IPOrHO3MPOBATh CBOMCTBA HEWU3YyUEHHBIX BELIECTB [0 AaHAJIOTUU CO
CBOWCTBaMH M3YYECHHBIX;

9) cTpyKTypUpOBaTh W3yUYEHHBIH MaTepuall U XUMHUYECKYI0 HH(POPMAIIHIO, TIOIYYECHHYIO U3
Jp. ICTOYHHUKOB;

10) MonenupoBaThb CTPOEHHE aTOMOB 3JIEMEHTOB1-3 MEpHOJOB, CTPOEHUE MPOCTHIX
MOJIEKYJT;

11) ananu3upoBaThb M OLEHUBATh IOCIEACTBUSA JUISI OKpY)KalOLIEH cpeasl OBITOBOW H
MIPOU3BOJICTBEHHOMN JIESATENIbHOCTH YEJIOBEKa, CBA3AHHOM C epepaboTKON BELIEeCTB;

12) oka3bIBaTh NEPBYIO MOMOIIb IIPU OTPABIECHUAX, 0XKOI'AX U JIPYTUX TpaBMaX, CBSI3aHHBIX
C BEIIIECTBAMH M JIAOOPATOPHBIM 00OPYIOBAHUEM.



I1. Conep:kanue yueOHOro nmpeamera
Xumus
8 kiace
(24 B Heen10, Bcero — 68 4, u3 HUX 34 — pe3epBHOE BpeMs)
Beenenue (3u).

[Mpenmer u 3amaun xumun. OCHOBHBIE TIOHSATHS M TEOPHH XUMUH. JlabopaTopHOe 000pyaoBaHue
U IpuéMbI paboTHl ¢ HUM. [IpaBuiia TeXHUKH 0€30MacCHOCTH MPH paboTe B KAOMHETE XUMHH.

Jemonctpannu. Tabmuipsl, crnaiipl, MOKa3bpIBAIONINE UCTOPUIECKHNA MTyTh Pa3BUTHS,
JOCTHKEHHSI XUMUU U X 3HaYeHHe; TJabopaTopHOoe 000py0BaHuUE.

IIpakTHyeckas padora Nel. Ilpuémbl o0panieHus ¢ 1a60paTOPHBIM 000PY/I0BAHUEM.

Pa3znes 1. BemecTBo n XuMu4eckue siBJI€HUA € MO3UIMA AaTOMHO-MOJIEKYJISIPHOTO YYeHHUS —
41 u.

Tema 1. XuMu4eckue 3J1eMEHTHI M BELIeCTBA B CBETE¢ ATOMHO-MOJICKYJ/ISIPHOTO YYeHHA
(104.).

[TonsiTue «BemecTBO» B pu3nuke U XUMHUH. OU3HIECKHUE U XUMUYECKUE SBICHHUS.
N3mensttoteecs BEMIECTBO KakK MpeaMeT u3ydeHus: Xxumuu. Pa3zoBeie epexoapl. Onucanne
BEIECTB.

XHUMHUUYECKHE JIEMEHTRI: NX 3HAKU U CBCJCHUA U3 UCTOPUU OTKPLITHA. CocraB BCIICCTB. 3akoH
INOCTOAHCTBA COCTaBa, XUMHNYCCKUC (bOpMyJ'IBI. (DOpMBI CyII€CTBOBAHUA XUMHUYCCKUX 3JICMCHTOB.
BCH_IGCTBa ITPOCTBIC U CIIOXKHBIC.

[IpocTeie BemiecTBa: MeTaJIbl U HeMeTallIbl. O0111ast XapaKTepUCTHKA METAJJIOB M HEMETAJLIOB.
HekoTopsie cBefieHHs 0 MeTa/uIax U HeMeTasuiax, 00yCIOBIUBAIOIIUX 3arpsi3HEHHOCTD
OKpy>karotei cpenpl. Onrucanue HEKOTOPBIX HanboJee pacpoOCTPaHEHHBIX MTPOCTHIX BEIIECTB.

ATOMHO-MOJIEKYJISIPHOE yu€HUE B XUMUU. OTHOCUTENbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MACCHI.
Cucrema xumnueckux 3neMeHToB [[.M.Menneneesa. Onpeznenenue nepruoga v rpyriibl.
XapakTepuCTHUKA MOJIOKEHNS XUMUYECKUX 3JIEMEHTOB B IEPUOJAUYECKON CUCTEME.
BaneHTHOCTD.

KoanuectBo BCIICCTBA. OnpeﬂeneHI/Ie BaJICHTHOCTH IIO0 ITIOJTOXKXCHHIO 3JICMCHTA B HCpHO,HH‘ICCKOﬁ
cucteme. Moilb — eIuHMIIA KOJIMYECTBA BEIIECTBA. MOHHpHaﬂ macca.

Hemonctpanuu. 1. ®uznyeckre U XUMUUYECKHUE siBJIeHUs. 2MoJiel aTOMOB U MOJIEKY L.
3.Kpucramnmueckue pemetku. 4. Komiekuus metamioB 1 HeMeTaoB. 5. [lonydenue
YTIEKUCIIOro ra3a 6..(pusnueckue sSBIeHUS: BO3TOHKA HO/a, KUIITYEHUE BOJIBI

JlaGopatopHsbie onbITHL. 1. PaccMoTpeHune BemecTB ¢ pa3iuyHbIMUA (PU3NYECKMMHU CBOMCTBAMHU
(Menpb, Kene3o, HUHK, cepa, BoJa, XJIOPUA HATpUs U 1p.). 2.. Ilpumeps! puznyeckux sSBIeHU:
crubaHue CTeKJITHHON TpyOKH, KUIsTueHUe BObI, I1aBiieHue napaduna. 3. Ilpumepst
XUMHUUYECKUX SIBJICHUI: TOPEHHE IPEBECUHBI, B3aUMOJICHCTBUE MpaMopa ¢ COJITHOM KUCIIOTOH. 4.



N3yuenne o0pa3loB METAIIOB U HEMETAIIOB (CepBl, JKeJie3a, aTlIOMUHUS, rpaduTa, MU U Jp.).
6. V3yuyeHue cBOICTB BEIIECTB: HArPEBAHUE BOJIbI.

Pacuérnbie 3a1aun. 1. BerunciieHrne OTHOCUTENIBHON MOJIEKYJISIPHON MacChl BEUIECTB, MACCOBOM
JIOJTM DJIEMEHTOB 110 XUMHYECKUM (hopmysiaM. BeraucieHre MOJIsIpHOI Macchl BelecTna. 2.
Omnpenenenre MacChl BEIIECTBA TI0 U3BECTHOMY €T0 KOJUYECTBY U HA00OPOT.

Tema TBOpueckoil paboTsl. MiumocTprupoBaHue MOI0KEHUH aTOMHO-MOJIEKYJIIPHOTO YUCHHUSI.
Tema 2. XumMnueckne peakuuu. 3aKoOHbI COXpPAHEHHS MACChl U JHepruu (54.).

CylHOCTh XMMHUYECKUX SIBJICHUHN B CBETE aTOMHO-MOJICKYJISIPHOTO yueHus. [Ipu3naku
MPOTEKAHU XUMUYECKUX peakuuil. [[puurHbl 1 HaNpaBIeHUS POTEKAHUS XUMHUYECKHX
peakimid. TermoBoit 23PPeKT XUMUIECKUX PeaKIuid. IK30- U SHIOTCPMHUECKUE PEAKITUH.
3aKOHBI COXpPaHEHUSI MACChl M DHEPTUH, X B3aUMOCBSI3b B 3aKOHE COXPAaHEHUSI MaTEePHUH.
CocraBieHre ypaBHEHUN XUMHUYECKUX peakiuil. Pacu€Tel mo ypaBHEHUSIM XUMUYECKHX
peakiuil. TUIIBI XUMUYECKUX PEaKIUil: Pa3IoKEeHUS, COCTMHEHMSI, 3aMEILICHUS, OOMEHa.
O060011eHre 3HaHUH 0 XUMUYECKUX PEAKIIHSIX.

Jemoncrpauuu. 1. [Ipumepsl XUMHUYECKUX PEAKIMI pa3HbIX BUIOB: Pa3I0kKEHHE MaJaX1Ta,
OuxpomMara aMMOHHUS, TOJy4YEHHE Cylb(uaa xeje3a, FOpeHue MarHus, B3auMo/IeiCTBIE
COJISIHOM KUCJIOTHI ¢ KapOOHATOM HaTpus U Jp. 2. ONBITHI, MIUTIOCTPUPYIOIINE 3aKOH COXPAaHEHUS
Macchl BEILIECTBA: TOPEHHME CBEYM Ha BECaxX C MOMVIOLIEHUEM MTPOIYKTOB FOPEHHUS, OKUCICHHUE
METAJIJIOB B 3aKPBITHIX COCYAaX CO B3BEUIMBaHHEM, OOMEHHbIE PeaKliu B MpHOOpax Ass
WITIOCTpanuu 3akoHa. 3. Habop mojerneit aTomMoB.

JlaGoparopubie onbIThl. 1. [Ipu3Haku npoTekaHUss XUMUYECKUX PEAKI[Mil: HarpeBaHHe MeTHOM
IIPOBOJIOKH; B3aUMOJECHCTBUE PACTBOPOB €IKOIO HATPA U XJIOPHJA MEIH; B3aUMOJCHCTBUE
pPacTBOPOB YKCYCHOM KHCIIOTBI U TUAPOKapOOHaTa HATPUs.. 2. TUMBI XUMUYECKUX PEaKIIMM:
pasJio’keHue THAPOKCUAA MEIH; B3aUMO/IEHCTBHE Xkelne3a ¢ pacTBopoM xyopuaa menu (II),
B3aMMO/JICHCTBUE OKCUA MEJIU C PACTBOPOM COJISTHOM KUCIIOTHI.

Pacuérnbie 3agaun. Borunciienne mo XuMu4eCKMM YPaBHEHHSIM MAcCC, KOJINYECTB
BellleCTB: a) BCTYNMBIIUX B peakiuio; 0) 00pa3oBaBLIMXCH B pe3y/ibTaTe peaKiuu.

Tema 3. MeToabl xumus (2 4.)

[TonsiTue O MeTone Kak CpEACTBE HAydyHOro II03HAHUS JACUCTBUTEIBHOCTU. MeTonbl,
CBS3aHHBIE C H3yYEHHEM BEILIECTB: HAONIOJCHUE, ONKMCAHUE, CpPaBHEHHE, XMMUYECKHUN
skcniepuMeHT. [lonarue o0 mHAMKaTopax. XUMHUECKHH SA3bIK (TEPMHHBI M Ha3BaHMsA, 3HAKH,
(bopMyIibl, ypaBHEHHS), €70 BaKHEHIINE (YHKIIMH B XUMHUYECKON HayKe.

JlabopaTopHbIe onbITHI. I13MEHEHNE OKPACKU MHAMKATOPOB B PA3IUYHBIX Cpelax

Tema 4. BenecTBa B OKpykaroe Hac NpUpoje U TexHuke (64.)

. Uncteie BCIICCTBA U CMCCH. CreneHp YUCTOTHI U BUABI 3aIrpA3HCHUA BCIICCTB. IlonsTue o
TOMOI'CHHBIX U I'€TCPOICHHBIX CMECAX. PaB,Z[CJ'ICHI/Ie cmeceit. OuncTka BCIIICCTB. (bHJ'IBTpOBaHI/IC,
JUCTUWIIIANUA, KPUCTAIUIU3al U, SKCTPArupoOBaHUC, XpOMaTOFpaQ)I/IH, BO3T'OHKaA. I/I,Z[eHTI/I(l)I/IKaHI/IH
BCIICCTB € NOMOIIBIO OIIPCACICHUA TCMIICPATYP IIJIABJICHUA U KUIICHUS.

ITonsTue o pacTBOpax Kak roOMOT'CHHBIX (I)I/ISI/IKO-XI/IMI/ILICCKI/IX CUCTCMAX.. PaCTBOpI/IMOCTL
BCIICCTB. (I)aKTOpLI, BJIMAIOMIUEC Ha paCTBOPUMOCTDH TBép,Z[BIX BCIICCTB U I'a30B. PACTBOPUMOCTU



KHCJIOpO/Ja B CBA3U C 3aIrpA3SHCHUCM BO.. CnocoObl BBIPAXKCHUA KOHIICHTPpAllUU PaCTBOPOB:
MaccoBasd A0Js, MOJIApHAass KOHLICHTPAIus.

Hemonctpauuu. 1. Pa3nenenue cmeceit pazinnunbsiMu Merogamiu. 2. Komnekiust «Hedts u
HeTenpoayKTh». 3. PacTBOpeHHE BEIIECTB ¢ Pa3MUUHBIM U CBOMCTBaMu. 4. TerioBble
3 PeKThI TPU PaCTBOPEHUU: PACTBOPEHHUE CEPHOM KUCIOTHI, HUTPATa aMMOHHSL.

JlaboparopHbie onbIThI. 1. [IpuroroBnenne u pas3inokeHUe CMECHU CEpBI U XKelle3a, pa3aesieHue
cMmecu HeTH U BoAbl. 2. MccnenoBanue pU3NUECKUX U XUMUYECKUX CBOMCTB MPUPOIHBIX
BelIeCTB (M3BECTHAKOB). 3. CpaBHEHHE MTPOO BOJIBI: BOJIOMPOBOIHOM, U3 TOPOICKOIO OTKPHITOIO
BOJOEMA.

IIpakTHyeckue padora 2. OUHCTKA BelIECTB.

IIpakTnyeckue padora 3. PacTBOpUMOCTH BeleCTB.

IIpakTuyeckue padora 4. [Ipuroros/ieHre pacCTBOPOB 33/IaHHOI KOHLIEHTPALMH.
Pacuérnbie 3a1auu. 1. Beraucienne KOHIICHTpAIIMK PaCTBOPOB (MAacCOBOH JI0JTH, MOJIIPHOM
KOHIIEHTPAIMH) [I0 Macce pacTBOPEHHOIO BEIIECTBA U 00BEMY MIIM Macce pacTBOPUTENS. 2.
Brruncnenue maccobl, 00beMa, KOJIMYecTBa paCTBOPEHHOTO BEILIECTBA U PACTBOPUTEIIS 110
OINpeAeIEHHON KOHLEHTPalluu pacTBopa.

Tema 5. [lousiTue o razax. Bozayx. Kuciopoa. I'openne (8u4.).

ITonsiTue o razax. 3akoH ABoraapo. Bo3ayx — cmech razoB. OTHOCUTENIBHAS TUIOTHOCTH T'a30B.

Kucnopon — xumuyeckuit 31IEMEHT U IPOCTOe BemecTBO. McTopust OTKphITHA Kucaopoaa. Cxema
onsiToB [.ITpuctiu u A.JI.JIaByassbe.

[Tosryuenue KuciIopoa B IPOMBIIIIEHHOCTH U JaOOpaTopuu. XUMHUECKUE CBOICTBA
kucnopona. Ilpoueccsl ropeHus 1 MeyIeHHOTo okucienus. [lpumenenue kucinopona.

Hemonctpanuu. 1. ITonmydyenue kucnopona. 2. Cxkuranue B aTMocdepe KUCIopoia, CePbl, Y,
KkpacHoro ¢ocdopa, xenesa. 3. OnbIThl, TOATBEPKIAIONINE COCTaB Bo3Ayxa. 4. ONbITHI MO
BOCIUJIAMEHEHUIO U TOPEHHUIO.

IIpakTnueckas padora. S. [losryyeHne KUCJI0poaa U U3yYeHHe ero CBOMCTB.
Pacuérnbie 3agaun. 1. OnpeneneHue OTHOCUTENBHOM TUIOTHOCTH T'a30B MO 3HAYEHUSIM UX
MOJIEKYJISIPHBIX Macc. 2. OnpeeneHre OTHOCUTENbHBIX MOJIEKYJISIPHBIX MAcC ra3000pa3HbIX

BC€IICCTB I10 3HAYCHUIO HUX OTHOCHUTEIHLHOM IIIIOTHOCTH.

Tema TBOpueckoit paboTbl. OCHOBHBIE HICTOYHUKH 3arpsi3HeHUs aTMocdephl. TpaHCIOPT OUH U3
OCHOBHBIX UCTOYHUKOB 3arpsi3HEHUS aTMOC(HEpHI.

Tema 6. OcHOBHbBIE KJIACCHI HEOPraHUYecKuX coeannenni (114.).
Knaccudukanus HeopraHnueckux coequHeHnid. OKCUAbI — COCTaB, HOMEHKIIATYpa,
knaccudukanus. [ToasTre o ruApoKCHUAaX — KUCIOTaX U OCHOBaHUsX. Ha3BaHus u coctaB

ocHoBaHuH. ['uapokcorpynmna. Kinaccugukanus Kucinor, ux cocras, Ha3BaHus. CoctaB, Ha3BaHUS
COJICH, ITpaBUiIa COCTABICHUS (POPMYJI COTIEH.
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Xumuueckue cBoiicTBa okcuaoB. OOIMEe XMMHUYECKHE CBOMCTBA KHCIOT. Ps aKTUBHOCTH
metayoB. Illemoun, mx cBoiicTBa M crnocoObl moiydeHus. HepacTBopuMble OCHOBaHHS, UX
CBOMCTBA W CHOCOOBI ToydeHus. AmpoTepHOCTh. OKCHIBI M THAPOOKCHIBI, OOJamarorine
aMmdoTepHBIMH CBOMCTBaMU. XUMHUYECKHE CBOMCTBA COJICH (B3aMMOJICHCTBHE PACTBOPOB COJIEH C
pacTBOpaMH IeJoueld W MeTajuilaMu). [ eHeThdeckas CBs3b KJIACCOB HEOPTaHMYECKUX
COCIUHEHUH.

Hemonctpanuu. 1. O6pa3isl COeIMHEHUN — IPEICTaBUTENEeH KUCIIOT, COJIeH, HEPaCTBOPUMBIX
OCHOBaHUH, 1en04ei, OkcuaoB. 2. ONbIThl, WITIOCTPUPYIOLIUE CYLIECTBOBAHNE T€HETUYECKOU
CBS3M MEXKIy coenuHeHusiMu ¢ocdopa, yriepoaa, HaTpus, kaiblus. 3. Bsaumopeiictsue
KaJIbIIUs W HATpUS ¢ BOJOM. 4. JleiicTBHe MHAUKATOPOB. 5. ONBITHI, MIUTIOCTPUPYIOIIHE
XUMHUYECKHE CBOMCTBA OT/IEIbHBIX KJIACCOB HEOPraHMUYECKUX coeqUHEHUN. 6. OOpasiibl MPOCTHIX
BEIIECTB U UX COETUHEHHUH (OKCUA0B U TMJIPOKCHJIOB), 00Opa30BaHHBIX JIEMEHTaMU OJIHOTO
nepuoa.

JlaboparopHsbie onbITHL. 1. PaccmoTpenue obpasiioB okcunoB (yriepoaa (IV), Bogopona,
docdopa, Meau, KabIus, jxee3a, Kpemuauns). 2. HaOmoieHine pacTBOpUMOCTH OKCHIOB
AITIOMUHMSL, HATpUs, KaJbIUs, Meu B Bojie. 3. OnpeenieHne KUCIOTHOCTH - OCHOBHOCTH CPEJIbI
pPacTBOPOB C MOMOIIBI0 HHANKATOpa. 4. B3aumoneicTBue okcuaoB Kaiubius U Gocdopa ¢
BOJIOH, OIpeJielieHne XapakTepa 00pa30BaBIIErocs THAPOKCHA C TIOMOIIBbIO MHIUKATOpa. 5.
B3aumopeiicteue okcumoB Meau (I1) u riuHKa ¢ pacTBOpOM cepHOM KUCIOTHI. 6. [Toydyenne
YIJIEKHUCIIOTO ra3a v B3aUMOJEHCTBHE €r0 C U3BECTKOBOM BOJOM. 7. B3auMozeiicTBue MeTauioB
(MarHus, UMHKa, JKene3a, MeI) ¢ pacTBOpaMH KUCIIOT. 8. B3anMonelcTBre pacTBOPOB KUCIIOT
co menovyami. 9. BzaumoaeicTBue pacTBOpPOB KUCIOT C HEPACTBOPUMBIMHM OCHOBaHUAMH. 10.
[TosryyeHne HEPACTBOPUMBIX OCHOBAHUI U UCCIIEOBAHUE UX CBOMCTB (HA MpUMEPE I'MIPOKCH 1A
[IMHKA ¥ TUIPOKCUAA MEIH).

IIpakTuyeckas padora 6. MccienoBanue cBOMCTB OKCHI0B, KHCJIOT, OCHOBAHUIA.
Pasjnen 2. BemecTBa 1 XUuMHUYEeCKHE PeaKIMH B CBeTe JIEKTPOHHOM Teopuu (22 4.)
Tema 7. CTpoenne aToma. (44.)

Ctpoenue aroma. Ctpoenue siapa. M30Tonbl. XUMUYECKUAN 3JIEMEHT — OMPEACICHHBINA BU
atoMoB. CocTosiHuE ANIEKTPOHOB B aToMe. CTpoeHHUe dIEKTPOHHBIX 000JI04YEK aTOMOB S-. P —
aneMeHTOB. OCOOEHHOCTH CTPOCHHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MEPEXOIHBIX TIEMEHTOB.
MecTo 351eMEHTa B IEPUOIUYECKON CHUCTEME.

]_—[eMOHCTpaI_[I/II/I. MOI[GJ'II/I ATOMOB PAa3JIMYHbIX 2JICMCHTOB.

Tema 8. [lepunoauveckuii 3aK0H 1 nepuoanUYeckas cucrema ieMenToB /[.M.MenjaeseeBa
Gu.).

CBoiicTBa XMMHUYECKHUX 3JIEMEHTOB U UX Nepuoguueckue usmeHenus. CoBpeMeHHasi TpaKTOBKa
nepuoInyeckoro 3akoHa. [lepuonnyeckas cucreMa B CBeTe CTpoeHUs aroma. OU3nYecKuid
CMBICT HOMepa nepuoja u rpymnmnbl. CeMelicTBa AIeMEHTOB (Ha MpUMepax MIETOYHbIX METaIOB,
rajioreHoB, HHEPTHBIX T'a30B). XapaKTEePUCTUKA XUMUYECKUX CBONCTB 3JIEMEHTOB TJIABHBIX
MoATpyIm U NCPUOJUIHOCTD UX UBMCHCHUS B CBCTC JJICKTPOHHOI'O CTPOCHUSA aTOMA.
OTHocuTeNbHASL 3JIEKTPOOTPULATENILHOCTD 3JIeMeHTOB. O0111asi XapakTepUCTUKa IEMEHTa Ha
OCHOBE €TI0 MOJI0KEeHUs B nepuoandeckon cucreme [[.M1.MeHeneeBa. HaydyHOE 3HAUCHUE
NEPUOANYECKOT0 3aKOHA.
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Hemonctpauuu. 1., Tabmun a«lleprogunueckuii 3aKoH U CTpoeHre atoMay. 2. JleMoHcTparus
00pa3LoB IEN0YHBIX METAIOB U TaJOreHoB. 3. B3aumMoaeicTBUE 1EN0YHbIX METAILIOB U
TaJIOT€HOB C IPOCTBIMU U CIIOKHBIMH BELIECCTBAMU.

JlaGopatopusiii omnsiTl. MccienoBanue cBoCcTB aM(pOTEPHBIX THAPOKCUIOB U IIEIOYCH.
Tema 9. CTpoenne BemecTBa (44.).

BanenTHoe cocTosiHME aTOMOB B CBETE TEOPUH JIEKTPOHHOIO CTpoeHUs. BasieHTHbIE
JEKTPOHBI. XUMHUECKasi CBA3b aToMOB. KoBanieHTHas CBsI3b M MeXaHU3M €€ 00pa3oBaHMsl.
Henosnsgpuas u nonsipHasi KoBaJe€HTHAs! CBsI3b. CBOMCTBA KOBAJICHTHOM CBSI3U. DJIEKTPOHHBIE U
CTPYKTYpHBIE opMyIIbl BemiecTB. MIoHHas CBsI3b 1 MeXaHu3M e€ oOpazoBanmsi. CBOWCTBA HOHOB.
CreneHb OKUCIICHHUS.

Kpucrannmueckoe ctpoeHue BemecTs. Kpucrammnueckue peméTku: aToMHas, HOHHasl,
MOJIEKYJISIpHAsl — M UX XapaKTEPUCTUKH.

Jemoncrpauuu. 1. B3aumoneiictBue HaTpus ¢ Xa0poM. 2. Mojienu KpUCTAIIINYECKUX PEIIETOK
BELIECTB C MIOHHBIM, aTOMHBIM U MOJIEKYJIIPHBIM cTpoeHueM.. 3. Bosronka ioza.. 4. Habop
aTOMOB JUI1 MOJEIUPOBAHUS CTPOCHHMS BEIIECTB ¢ KOBAJICHTHOW M NOHHOM CBA3BIO

Tema TBOpueckoit paboTsl. PaccMoTpeHune u aHaIM3 B3auMOOOYCIIOBIIEHHOCTH COCTaBa,
CTPOCHMSI, CBOWCTB BEIIECTBA U €r0 MPAKTHYECKOTO 3HAYCHMS (Ha JTF0O0M IpuMepe).

Tema 10. XuMu4ecKkue peakiui B CBeTe JIeKTPOHHOI Teopuu ( 4 4.)

PeaKHI/II/I , IPOTCKAOINEC C UBMCHCHHUEM U 0e3 U3MeHeHMs cTereHel okuciaeHua. OKUCIUTEIHHO
— BOCCTAHOBUTCJILHBIC PCAKITNH. OxwucanuTenb ¥ BoccTaHOBUTEIh. CoCTaBIICHIE ypaBHeHI/Iﬁ
OKHCIHUTCIBHO - BOCCTAHOBHUTCIIbHBIX peammﬁ PaccranoBka KOB(l)(i)I/IHI/IGHTOB METOJO0M
QJICKTPOHHOT'O Oananca. KJ'IaCCI/I(I)I/IKaHI/IH XUMHNUYCCKHX peaKuHﬁ B CBCTC 3J'IeKTp0HHOﬁ TCOpHUMN.

Jemonctpanuu. [IprMepsl OKUCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIINN PA3IMYHBIX THIIOB:
TOpEHUE BEIIECTB , B3aUMO/ICHCTBHE METAIJIOB C raJIoreHaMu, cepoil, a3oTom,(oOpa3oBaHue
HUTPUTA JIUTHS), PACTBOPAMHU KHCIIOT U COJIEH.
Tema 11. Bonopoa — po:xkaaroumuii Boay u 3Hepruo (3 4.)
[Tomyyenne Bomopoma B Jaboparopuu. Bomopon — XUMHUYECKHN 3JIEMEHT M IMPOCTOE
BelecTBo. M3oronsl Bopopoaa. Pusznueckre U XMMUYECKUE CBOWCTBa Bojaopoa. [Ipumenenue
Bozopoaa. [IpomelnenHoe noiyuyeHrue Bogopoaa. Bona u ee cBoiicTsa.

IIpakTuyeckas padora 7. Ilosryyenune Boaopoaa u u3y4eHue ero CBOMCTB.

Jemonctpanuu 1. [Tonyuenue Bonopoa B 1abopatopuu. 2. 3apsaka annapata Kumma.
Tema 12. I'anorens! - 4 4

XapaKTepI/ICTI/IKa TaJIOFCHOB KaK XUMHUYCCKUX 3JICMCHTOB U IIPOCTBIX BCHICCTB. CTpOCHI/Ie
ATOMOB TaAJIOTCHOB.HAXOXKACHHUC T'aJIOTCHOB B IMPUPOJICL. du3nyecKkue U XUMHYECKHE CBOMCTBA
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ranoreHoB. [lonyyeHue Xxopa U XJI0poBOOpOa B TaOOpaTOpUU M MpoMbIIeHHOCTH. ConsHas
KHMCJIOTa U €€ CBOUCTBA.

Hemonctpauuu. 1. Ilomydyenuwe xmopa. 2. B3aumopaeiicTBue C XJIOPOM HATpHsi, CYypbMBbI,
xkeneza, kpacHoro Qocdopa. 3. ObecrBeunBaHue XJopoM Kpacsmmx BemlectB. 4. CuHTe3
xJiopoBoiopona. 5. [TomydeHre XI0poBOIOpOIa PeakIeid 0OMeHa 1 pacTBOPEHHUE ero B Boje. 6.
B3aumopeiictBue 6poMa U MoJa C METaUIaMH; pacTBopa Moja ¢ kpaxmaiom. 7. PacTBopeHue
OpoMa 1 Moja B BOJIE M OPTaHMUECKUX pacTBOpUTENsiX. 8. B3anMHOe BhITECHEHNE TaJIOTCHOB.

JlaGopaTopHble onbIThI. Pacrio3HaBaHue CONSHON KUCIOTHI, XJIOPHI0B, OPOMHIOB,

MOJIUTIOB.

IIpakTuyeckas padora 8. [lomyueHue CoNSTHONW KUCIOTHI U OTBITHI C HEH.

PacuerHnsble 3aga4yu. BeranciaeHue 00BeMa ra3oB Mo KOJIMYCCTBY BCIICCTB.

9 kJaace
Pa3zgea I. Teopernueckue ocHOBbI Xxumuu — 20 4.
IHoBTOpPEeHue — 3 4.
Tema 1. XumMnueckue peakuuu U 3aKOHOMEPHOCTH UX NMPOTeKaHust — 4 4.

OHepreruka xumuueckux peakuuil. TemnoBoit 3ddexr peakuuu. Tepmoxumuyeckue
ypaBHEHUS

CKOpOCTh XMMHUUYECKHMX PEAKLUil. 3aBUCUMOCTb CKOPOCTH OT YCJIIOBUI IIPOTEKAHUS PEAKLINH.
XUMHUYECKOE PAaBHOBECHE.

Pacuemnwvie 3ao0auu. Pacuemwvt no mepmoxumuiecKum ypaeHeHUuAM. Botuucnenue
CKopocmu XUMUYECKOU peaxkuuu.

JladopaTopubie onbIThl. 1. ONBITHI, BBISICHSAIONIME 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH
peaKIMK OT MPUPOILI PEATHPYIONIUX BEIIECTB (B3aMMOJICHCTBHE IIMHKA C COJITHONH M YKCYCHOM
KHUCJIOTaMH), OT IJIOMAAM TMOBEPXHOCTU COMPUKOCHOBEHHUS (B3aMMOJEWUCTBHE PA3IHUYHBIX MO
pasMepy TpaHyJ [MHKAa C COJSIHOM KHCJIOTOHM), OT KOHIEHTpPAIlMd W TEeMIepaTyphl
(B3aumoneiictBue okcuaa meau (II) ¢ cepHOii KUCIOTOM pa3NnUYHON KOHIEHTPALMU MPH Pa3HBIX
TEMIIEPATYPAX)

Tema 2. PacTBopbl. Teopust 3j1eKTpoIuTHYECKOH AUcconuanuu — 13 4.

[Tonsitne o pactBopax. Teopust pacTBOPOB. DIEKTPOJUTHI U HE DJEKTPOJUTHL. MeXaHU3M
JIHUCCOIMAIIMH BEIIECTB ¢ HOHHOM XMMHUYECKOH CBI3BIO

Jlucconmaruu 2JIEKTPOJIUTOB C Pa3HBIM THIIOM XHMHYECKOW cCBsizHn. CBOHCTBA HOHOB.
CunbHble U criadble AMeKTPoNUThl. CTeNeHb AUCCOIUAITIH.

Peaknum wmoHHOro oOMeHa. XMMHYECKHE CBOWMCTBA KHCIOT, OCHOBAHMH, coJied Kak
ANEKTPOAUTOB. ['UApOIU3 CoJei.

Ilpakmuueckaa paboma

Pemienne JKCHepUMEHTAJBHBIX 33/1a4 MO0 TeMe «JIEeKTPOJUTHYECKAs

AU CCOIM AL

Pacuemmnvie 3ad0auu. Pacyersl M0 XMMHUYECKHM YpaBHEHHUSM, €CIM OJHO U3 PEarupyroumx
BEIIECTB JaHO B U30bITKe.  Kommponwvnaa paooma Ne 1. no teme «PactBopsl. Teopus
3JEKTPOIUTUYECKOI JUCCOLIAAITMY.
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Paznen I1. DiiemeHTBI - HeMeTAJIbI U MX BaXkHelllIMe coelnHeHus.(25 yacoB)
Tema 3. O0masi XapaKTepHCTHKA 3JIEMEHTOB-HEMETAJJIOB — 2 4.

[TonmoxeHune 31eMeHTOB — HEMETAJIIOB B iepuoandeckon cucreme 1. . Menpaeneena.
[IpocTrie BemecTBa-HEMETAILIBI, KX COCTaB, CTPOEHUE, OOIIHe CBOMCTBA U MOTYUYCHHE.
Bonopoausie 1 KUCIOPOAHBIE COSTMHEHUS HEMETAIIOB.

Tema 4. Honrpynna KHCJI0opoaa U €€ TUIMMUYHBIC IPEACTABUTEC/IN — 9y,

OO0mass xXapakTepUCTHKa 3JIEMEHTOB MOATPYIIBl KHUCIOpPOAAa M HMX MPOCTBIX BEIIECTB.
buonornueckue ¢pynkimm xanpkoreHoB Kucmopos. O30H.

KpyroBopot kuciopona B npupoae. Cepa. Amnorponust u cBoiictBa cepbl. CepoBoaOpO.
Cynbhuasl
Kucnopoaconepxammue coenuuenus cepbl. Oxeun cepsl (IV).Oxeunn cepsi (VI), cocTas,
cTpoenue, cpoiictpa. [lomyuenue oxcuaa cepsl (VI). CepHas kuciora, cocTaB, CTPOCHHE,
¢dusngeckue cBoiictBa. OCOOEHHOCTH €€ paCTBOPEHUS B BOJIe. XUMUYECKHUE CBOMCTBA
pa30aBIEHHON U KOHLIEHTPUPOBAHHOW CEPHOM KUCIOThI. OKUCIUTENbHBIE CBOWCTBA CEPHOM
kuciotel. KauecTBeHHas peakuus Ha cyibdar-uoH. [I[pumeHeHne cepHOi KUCIOTHI.
Kpyrosopor cepsl B ipupojie. [Ipon3BoACcTBO U IpUMEHEHUE CEPHOI KUCIOTHI

JleMOHCTpALMU: TOPEHUE CEPBI IIOTY4YEHHE U CBOMCTBA CEPOBOAOPOAA KUCIOTA C CaXapoM
0o0yTIMBaHUE JIyYUHKH, OOyTiauBaHue Oymaru (TalfHOMKCH), KOHI[ KUCJIOTa C MEJIBIO.

Konumponvnas paboma Ne 2. Iloozpynna kucnopooa
Tema 5. [loarpynmna a3zora v €€ TUNMYHbIE PEACTABUTEIN — 7 4.

OO0u1as xapakTepHCTHKA 3JIEMEHTOB MOArPYNIbI a30Ta. CBOMCTBAa MPOCTHIX BEIIECTB AJIEMEHTOB MOATPYIIHI a30Ta. BaxHeimue
BOJIOPOJHBIE M KHCIOPOJHBIE COEJAMHEHHUS 3JIEMEHTOB IMOATPYMIBl a30Ta, WX 3aKOHOMEpPHBIE
HU3MCHCHU.

A30T Kak 3JIEMEHT M Kak IIPOCTOE BELIECTBO. XUMHUYECKHE CBOMCTBA a30Ta. AMMHUAK,
CTpOEHHE, CBOWCTBa, MexaHu3M 00pa3oBaHus MoHA aMMOHUS. ColMM aMMOHHUS, UX XUMHYECKHE
cBoiicTBa. KauecTBeHHast peakuys Ha MOH aMMOHHUs. [IpuMeHeHne aMMuaka 1 coJieii aMMOHHUS.

Oxkcunpl azota. Ctpoenue okcuaa azora (II), okcuma azora(lV). dusnyeckue U XUMUYECKHE
cBoricTBa okcunoB azota (II), (1V).

A30THas KucioTa, cocTaB M crpoeHue. DU3NYECKME M XMMHYECKHE CBOMCTBA a30THOM
KACIOThl. OKHUCIUTENbHBIE CBOMCTBA a30THOM KHUCIOTHI. COJM a30THOW KHUCJIOTHI — HUTPATHI.
KauecTBeHHbBIE peaklMy Ha a30THYIO KUCJIOTY U €€ cosd. [lonmydyeHne u npUMEHEHUE a30THOU
KHUCJIOTBI U €€ COJIEH.

@ocdop Kak IMEMEHT W KakK MpOoCcToe BemecTBo. Asutorponus (ocdopa. dusndeckue u
xuMHudeckne cBoictBa ¢ochopa. Ilpumenenme dochopa. BomopomHbie M KHCIOPOTHBIC
coenuHeHUs (hocdopa, ux cpoiictBa. DochopHas KUcIOTa U ee conu. KauecTBeHHAs peakius Ha
docdar-noH.

KonTtpoubnas padora Ne 3 [loarpynna azora

Tema 6. Iloarpynna yrieposa u eé THIHYHbIC NPEACTABATEIN — 7 4.

OO0mass xapakTepUCTHKa SJIEMEHTOB MOJATPYMIMBI YIiiepoJa. DJIEKTPOHHOE CTPOEHHE aTOMOB
3JIEMEHTOB MOATrPYHIbI YIIIEPOIa, PACIPOCTPAHEHUE B IPUPOJIE.

VYriepon Kak MPOCTOE BEIIECTBO. AJIOTPOIHUs yriepona: anmas, rpadur, QyliepeHsl.
Ancop6umsi. XUMUYECKHE CBOWCTBA yriiepoia.
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Kucnopoausie coenunenus yriaepoaa. OKcuabsl yriaepoja, CTpOCHHE, CBOMCTBA, MOJyUYECHHUE.
VYronbHas KucioTa u ee conu. KauecTBeHHas peakiyst Ha KapOOHaT-HOH.

Kpemunit u ero cpoiictBa. Kucnopomueie coenuHeHus KpeMmHHs: okcua kpemuus (TV),
KpEeMHHUEBasi KUCJI0Ta, COCTaB, CTPOCHUE, CBOMCTBA. CUITUKATHI

JlaGopatopusie onbITh: [lonydenue, coOupanue u pacro3HaBaHue YIIIEKUCIIOTO rasa,
3HaKOMCTBO C KOJUIEKIIHEH KapOOHATOB.

Ilpakmuueckue padomut

2. [osryyeHHe aMMHAKA U ONIBITHI ¢ HUM

3. IToayuenue okcuaa yriepoaa (IV) u usyuenue ero cBoiicTs.

Konumponvnas paboma Ne 4 [loozpynna yenepooa.

Pacuemnvle 3a0auu. Bururicienue mMacchl UM o0beMa MPOAYKTAa PEaKIMU MO M3BECTHOU
Macce Wi 00beMy UCXOTHOTO BEIIECTBA, COIEPIKAIIETO TIPUMECH.

Pazgen 1. Metanasl — 14 y.

Tema 7. O01IHeE CBOIiICTBA METAJLJIOB — 4 4.

[Tonoxenue MeTamioB B nepuoaudeckoil cucreme. OCOOEHHOCTH CTPOEHMSI aTOMOB METaJIJIOB:.

Meramnuueckas cBa3b. Kpucraminueckue pemerku. O6mue u cneunduueckue Qusnueckue

cBoiicTBa MeTayuioB. OOmMe XMMHUYECKHE CBOWCTBA METAJIOB. OJIEKTPOXMUMUYECKHH psif

HaNPsDKEHUS METAUIOB. DJIEKTPOJIU3 PacIuIaBOB M pacTBOpoB coieil. IIpakTuueckoe 3HaueHue

anekTponusa. CiocoOHOCTh METAJUIOB 00pa30BbIBATh CIIaBbl. OOIIME CBEACHUS O CIIaBax.
ITonsiTve 0 KOpPpPO3UK METaJIOB. MeTalIbl B IPUPOJIE.

JlabopaTopHble ONbITHI: 3HAKOMCTBO C KOJIeKIHer «CIutaBbl»y, 3HAKOMCTBO € KOJUICKITUSIMU
00pasIoB METAIJIOB.

Tema 8. MeTanibl ri1aBHbIX H NO00YHBIX noArpynn — 10 4.

CpaBHuTeNbHas XapaKTePUCTUKA METAJJIOB TMIaBHBIX nmoArpymni. LllemouHsie MeTauibl U UX
coeauHenus. lllenouHo3eMenbHble MeTambl. JKeCTKOCTh BOABI U CHOCOOBI €€ YCTpaHEHHS.
AJIIOMMHMI: XUMUYECKUI 2JIEMEHT, IPOCTOE BelecTBO. PU3nueckue U XUMHUYECKHE CBOMCTBA.
Pacripoctpanenue B npupozae. OcHOBHblE MHHEpaibl. [IpuMeHeHHE B COBPEMEHHOMN TEXHUKE.
Baxwneiimue coenluHeHHs aTIOMHHHUSA: OKCHIbBl M THJIPOKCHABI; aM(OTEpHBIH XapakTep HX
CBOMCTB.

Keae3o, mapranen, xpom kak mnpeacraBurenu d-diemeHToB. JKene3o Kak IpocToe
BeulecTBo. Pu3nyeckue U XuMuueckue cporictsa. CocraB, 0COOEHHOCTH CBOMCTB U IPUMEHEHUE
YyryHa ¥ CTaJIM KaK Ba)KHEHIIMX CIUIaBoOB kene3a. O crnocobax XMMHUECKON aHTUKOPPO3UNHOM
3alllMThl CIUIaBOB jkeje3a. KpaTkue cBeneHus: 0 BaKHEHIIMX COSAMHEHUAX METaNIOB (OKCUIbI U
THJIPOKCU/IBI), MX IOBEJIEHHE B OKUCIHUTEIbHO-BOCCTAHOBUTENbHBIX peakiusax. CoeauHeHUs
xeneza — Fe*', Fe’*. KauecTBeHHbIE peakiiiy Ha MOHBI XKeje3a. bruosornyeckas pojib METAIOB.

Ilpakmuueckan paboma 5

Pewenue sxcnepumenmanvrvix 3a0au no meme «Memannvi»
KonTposabnas padora NeS no teme «MeTauibi»

Tema 9. . XuMHA 4 KM3HL — 3 4.

BeH_[eCTBEl, BPCAHBIC JIL 3J0POBbS YCIIOBCKA U Oprxcanmeﬁ CpCAHhl..
MI/IHCpaJIBHLIC y,[[O6pCHI/I$I Ha HallICM Y4YaCTKC.

Ilpakmuueckas paboma MunepaibHble y100peHus.
Hrorosasi koHTpOJIBbHASI padoTa

15



Ilpakxmuueckue padomoi:

IIpakTyeckas paGora Nel. Pemenue JKCIePHMEHTAJBHBIX 3aJa4 MO0 TeMe
«JIEKTPOTUTHYECKASI AUCCOLHALMD).

IIpakTHyeckas padora Ne2 «IlosryyeHne aMMHaKa M HCCICI0BAHHE €r0 CBOHCTB).

IIpakTHyeckas padora Ne3 «Ilonydenune okcuaa yriaepoaa (IV) n usyuenue ero

CBONCTBY.

IIpakTHyeckas padora Ne4: PemieHne 3xciepuMeHTAJBHBIX 32124 110 TeMe «

MeTtajiibn.

IIpakTuyeckas padora NeS «OnpenesieHHe Ka4eCTBEHHOI0 COCTABA OPraHU4YeCcKOro

BeLeCTBA»

IIpakTHyeckas padora Ne6 «MuHepaJbHbIe YI00peHUs»

Konmponvuwie pabomot:
Bxonnas koHTposbHast paboTa
[TpomexyTouHas KOHTpOJIbHAsI paboTa

Kontponbhas padora Ne 1 no teme «PactBopsl. Teopust aeKTponuTuyecKou
JUCCOLIALIUNY).

Kontponbnas padota Ne 2. «[Toarpynmna kucioposay

Kontponbhas padora Ne3 no teme «Iloarpymnmna azora»

Kontponbhas padota Ne 4 «HemeTamibr.»

Kontponbnas padota Ne 5 mo teme «Metasuibl »
HtoroBast KoHTpoJIbHAs paboTa

Pe3epB 6 yacoB Ha BXOJHYI0, IPOMEKYTOYHYI0 H HTOTOBYI0O KOHTPOJIbHbIE Pad0Thl
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III.TemaTu4yeckoe NJIAHUPOBAHME

8 kiacc
Ne HasBaHue Tembl Konu- MnaHupyembie MnaHnpyemble BUAbI y4ebHOM
Tembl 4ecTBo BUAbI y4uebHOM 0eATeNbHOCTU yYalmxca gna
Yyacos DeATeNbHOCTU DOCTUXKEHUA TNYHOCTHbIX,
yyawmxca ana meTanpeaMeTHbIX pe3ynbTaToB
DOCTUXKEHunA obyyeHuns
npeameTHbIX N (nMyHoCTHbIE),
pe3ynbTaTtoB M(meTanpeameTHble
K (KoMMyHWKaTMBHbIE);
N(npeameTHble)
BBenenue 3q Bbloenatb rnaBHble JI hopMupoBaHEe OTBETCTBEHHOTO
anﬂ,MET W 3a8a4n XUMUM I CBOMCTBA BELU,ECTB), OTHOIICHUSA K y‘-I?6e, Pa3BUTUC HABBIKOB
O0BbACHATD X CaMOCTOATENBHON PadOTHI ¢ yIeOHBIMH
MeTozp! X“ﬁ"””' 1 B3aMMOCBA3b W MMOCOOHSIMH, JPYTUMU HH(POPMAITMOHHBIMH
XUMMYeCcKni aA3blK. 3HaueHue . pecypcamu..
MNpakTnueckaa paboraNel | 1 NPOBOAUTb II ymeHne caMOCTOSITEIbHO ONPEACIISATE
Npuémbi o6paLLeHns c 3KCNEPUMEHT LIEJN CBOETO o6yqefn/m , BBIICIIATE OOIINe
Na60opaTopHbIM YMETb PABOTATb C IAG | TIPH3HAKH OTIPE/IENEHHOTO KI1acca MpeaMeTOB
oGoponsaHueM ) BEOPATOPHbIM " ABJICHUHM, HAXOJUTH pa3Invuusa MEXIY
OBOPYOBAHUEM HHMH.
CrpoeHune nnameHm. NpumeHaTb K ®opMupoBanye NepBOHAYaIbHBIX
NoAyYeHHble 3HAHWA | CUCTEMaTU3WPOBAaHHBIX MPEICTABICHUSAX O
W yMeHWA Ha ypokax | BOIICCTBAX, IPE/ICTABICHNUI O 3HAYCHUH
U B KU3HW. XUMHUYeCcKol Hayku. U pemieHue
COBPEMEHHBIX IKOJIOTHYECKUX MPOOIIEM. B
nape.
P ®opmMupoBaHre yMEHUSI CAMOCTOATEIHHO
0o0HapyXUBaTh U GOPMHUPOBATH YICOHYIO
poOIIeMy, OTIPEEIATh 1elb yaeOHOM
JesTebHOCTH ((OPMYIIHPOBKA BOIPOCa
ypOKa).
dopMupoBaHUE YMEHUS B JHAJIOTE C
YUHTEJIEM COBEPIIEHCTBOBAThH
CaMOCTOSTEIBHO BbIPAOOTAHHBIC KPUTEPUN
OIICHKH.
Paspen 1. Bewecteo n
XUMUYECKUNe ABNEeHUA C
no3unuunii aToMmHo-
MOIEKYNAAPHOTIO yYeHUs —
41y
1 Tema 1. Xumnueckue 104 BblaenAatb aTOMbl, IT ymenue onuceiBaTh U XapaKTEpHU30BaTh
3/1eMeHTbl 1 Bel,ecTsa B MONeKynbl , (usnyeckre U XUMUYECKHUE ABJICHUS,
cBeTe aTOMHO- OB bACHATD UX Ha0JII0JIaTh ¥ CPAaBHUBATH CBONCTBA BEIIECTB
MONEKY/NIAPHOro yYeHUn B3aMMOCBA3b U -M3BJIEKATh HHDOPMALHMIO U3 XUMHYECKOH
TToHATHE «BEIIECTBOY B 1 3HaueHue . (opmyner
dU3HKe 1 XUMHUN. XapakTepusopatb ux | ~MOACIHPOBATH CTPOCHUE MOJIEKYI.
DU3HUECKIE H XUMUUICCKHE CBOMCTBA . JI yMeHue ynpaBisiTh CBOEH MO3HABATEIBHON
SABJICHUSL. O6'b‘r'|CHF|Tb pob ACATCIIbHOCTBIO, TOTOBHOCTDH K PCIICHUTIO
ATOMBI, MOJIEKYJIBL, 1 CUMUL R KA 3a1a4 Ha BBIABJICHHUE CYHIHOCTHU TOTO UJIU

XUMHYCCKHUE DJICMCHTEI.

HWHOT'O ABJICHUA ITPUPOBI.
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DopMEbI CYIIECTBOBAHHUS

3JIEMEHTOB B TIPUPOJIE.

M.yriryOnenue mpeacTaBieHus i o
MaTr€puajbHOM CIUHCTBE MHpPA.

Cocras Bemtects. ITpocteie u | 1 ®opMHUpOBaHKE U PA3BUTHUE

CITOYKHBIE BEHIECTBA. 3aKOH KOMITCTEHTHOCTH B 00JIACTH MCIOIb30BAHHS

HOCTOSHCTBA COCTaBa HKT.

BCIICCTB. K. ymenue paboTtath rpymnmnamu, CIymath

ATOMHO- MOJIEKYJISIPHOE 1 OJTHOKJTACCHHKA .

yuenune.. OTHOCHTEIIbHAS

aTOMHas Macca.

OTtHocuTenbHast 1

MOJIEKYJISIpHAsi Macca. Macca

Ilepnonnyeckas cucrema 1

XMMHUYECKUX DJICMEHTOB

JI.1.MenneneeBa

BaJieHTHOCTh XMMHYECKHX 2

JJICMEHTOB.

KonnuecTBo BemecTsa. 2

Mons Monsipaast Macca.

Pacuétbl M0 XUMHUECKUM

dhopmymam.

Tema 2. Xumuueckue Su Boigenats npusHakn | [1 ymenme naxomuts mMaccy Bermects

peaKiuu. 3aKoHbI peakumm, PEaKIINK; COCTaBIIATh YPABHEHHS PEAKIIHIA.

COXPAHCHIS MACCHILH OOBACHATH 3aKOHbI | P DOpMUPOBAHUE YMEHHUS CAMOCTOATEIBHO

dHepruu Xapakrepusosatb 00HapyKMUBaTh U POPMUPOBATH YUEOHYIO

CYIHHOSTI’ XHUMHYECKUX 1 TUMbI PEAKLMIA. npo0JieMy, ONpeNeNsTh 1elb y4eOHOM

peaKini i MPU3HAKK HX 06bACHATD nesirensHOCTH (POpMYIIHPOBKa BOMpoca

npoTekanus. TernoBoi MaTeMaThyecKme ypoxka).

3d’d’eKT“XHMquCKHX pPacu&ThI B XMMUK. ®OopMHUPOBaHKUE YMEHUS B JUAIIOTE C

PCaKIHH. NpUMeHATL yYHTElIEM COBEPILICHCTBOBAT

3323;;?@%112:; i\[aaccm u |1 NONYYEHHbIE 3HAHMA gihsgglomenbﬂo BBIPAOOTAHHBIE KPUTEPHU

XMMHYECKHX PEaKLHH. 1 YMERVIA Ha ypoKax JI q)OpM.I/IpOBaHI/Ie OTBETCTBEHHOT'O

Pemienue 3anay: pacyéThl 0o 1 VI B HUSHA - OTHOTICHUS K ya&be

XUMHYECKAM YPABHEHHSIM.

TuIbl XUMHUYECKHUX PEAKIUH. 1

O000I11eHrEe 3HAHUH T10 1

Temaml,2.

KontpoJabHas padora Nel 1

mo temam 1,2

Tema 3. MeTtogbl Xumum 2y

Mertonpbl, CBA3aHHbIE C 1 Bblaenatb metoapl JI hopMupoBaHHeE 1IEITOCTHOTO

U3y4CHUEM BEIICCTB: XNMUU, MHPOBO33pCHUA, COOTBETCTBYIOLICTO

Ha0JII0/IeHUE, OIIMCAHUE, 0bbACHATL COBPEMCHHOMY yPOBHIO Pa3BUTHA HAYKH U

CpaBHEHUE, XMMHUYCCKHUI XMMUYECKNH A3bIK OOMIECTBCHHOM MpaKTike

SKCTIEDUMEHT. XapakTepuaosath ux | |1 TOHAMAHHE OCO6eHH06CTeI/I METO/I0B

Monsye 06 mmakatopax. | 1 cBONCTBA XUMUH B CPABHEHHH C OOIICHAYYHBIMH

XUMHUYECKUH S3bIK ObbAcHATL ponb Do onen o
PymeHue pa3BuBaTh MOTHBBI CBOCH

(TEpMUHBI U Ha3BaHUs, XMMIAM B HN3HW [I03HABATEIBLHON IEATEIHLHOCTH.

3HaKH, POPMYIIHI,

YpaBHEHHUS), €T0

BakHEHMe QyHKINH B

XUMHUUYECKON HayKe

Tema 4. BewecTtsa B 64 MNprmeHATb JI hopMupoBaHue TOTOBHOCTH U

OKpy:Kalowei Hac npupoge

n TeXxHuKe

nony4yeHHble 3HaHUA
n_ymeHua Ha YpPpOoKax

CIIOCOOHOCTH 00YYaIomuXCs K

CaMOpPAa3BUTHUIO U CaM006pa3OBaHI/IIO Ha
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Yucrtble BelwectBa h cmecu 1 N B XXU3HU OCHOB€ MOTUBAIIUHU K O6y‘IeHI/IIO 1 ITO3HAHUTO

MpakTuyeckue pabora 2. 1 Bbiaenatb suapl I1 ®opmupoBatHe yMEHNS

OuncTKa BewecTs pacTBOpPOB OPHEHTHPOBAThCS B yueOHHUKE, HAXOIUTh U

PACTBODEL 1 06BACHATL CROCO6bI g)cnom,wBaTL HY>KHYI0 HH(POPMAITHIO.

KOHLEHTpa LM OPMHPOBAHUE YMEHUS aHAJIU3UPOBATD,

IpakTuyeckue padora 3. | 1 pacTeOpoB CpaBHMBATH, KIIACCH(UIMPOBATH K 000011aTh

PacTtBopuMocTh XapaKTepHU30BaTh MX (baKThI U SIBIICHHUS, BBUIBIIATD IPHMHHDL 1

BellleCTB. cBONCTBA CJIEJICTBUS MPOCTHIX SIBICHUMH.

CROCo6bi BbIpaXeHMs 1 P ®opMupoBanue yMEHHs CaMOCTOSITEIIBHO

KOHLLEHTPALLMM PACTBOPOB. 00HapyXHBaTh 1 (HOPMHUPOBATH YIECOHYIO

PewleHme 3a0ay. po0IeMy, OTIPEACIIATE IIeIh yIeOHOM

Mpakruaeckne padora 4. | 1 ingz;mocm (dbopmymmpoBKa Bompoca

Ipurorosjenue '

PacTBOPOB 3aJaHHOM

KOHIIEHTPallUH.

Tema 5. NMoHATHEe O rasax. Ta Bblaenatb metoapbl 1 Oco3HaBaTb eANHCTBO M LENOCTHOCTb

Bo3ayx. Kucnopogp. fropeHue XUMUn OKpyrKatoLero mmpa.

3akownsl ['eit-Jlroccaka u 1 06bACHATL rasosble | MocTeneHHo BbICTpamMBaTb COOCTBEHHOE

Asorajipo. Pemenue 3anay. 3aKOHbI LEe/IOCTHOE MUPOBO33peHMEe

Bo3ayx — cmech rasos 1 XapaKrepunsosaTtb N CdopmnpoBatb ymeHMe OPUEHTUPOBATLCA

KNCI0POA, — XMMUYECKMId 1 CBOMCTBA rasoB M UX | B y4ebHWKe, HaAxoAWUTb W WCNO/b30BaTb

3/IEMEHT M NpoCcToe CBOWCTBA HYXXHYI0 MHGOPMaLMIO.

BewwecTso. MonyyeHue O6bACHATL posib ChopmmrpoBaTb YMEHUE aHAIM3MPOBATD,

Kucaopoaa Bogopoaa u CpaBHMBaTb, KNaccMdumLMpoBaThb U

IpakTHyecKasi paboTa. 1 KMCNOPOAA B 3KM3HM | 0606 aTh GaKTbl M ABNEHUA; BbIABAATbL

5. [ostyyeHne KHCI0POAA B YKU3HMU NPWUYMHBI U CNeACTBMA NPOCTbIX ABAEHUN

U H3yUYeHHe ero CBONCTB. MpumeHATb 3HaHWEe (nogsogswLmMiA granor ¢ yuutenem,

XUMIHIECKHE CBONCTRA 1 CBOWCTB rasos And BbIMO/NHEHWE NPOAYKTUBHbIX 334aHUI).

Kucopona. [IprMeneHt e WX NONyYeHUs CdopmupoBats ymMeHUe BIAACTh
CMBICIIOBBIM YTEHHEM — CAMOCTOSITEIIbHO

KHeaopona. . BBIYHUTHIBATh (PAKTYAIBHYIO, IIOATEKCTOBYIO,

O6obuerne sHaHUi M0 1 KOHIIENTyaJIbHY 0 HH(pOopMarnto (padora ¢

TeMaM 3’4 TEKCTOM I10 TCXHOJIOTHUHU MPOAYKTUBHOI'O

KonTpoabnas padora no 1 yTeHus).

TeMam 3,4 K CdopmupoBats ymeHue ciaymars u
MIOHUMATh PeUb APYTHUX JTIOACH.
P ChoopmmpoBaTb YMEHWE CaMOCTOATEJIbHO
obHapyxuBaTtb M ¢GopmMnpPoBaTb Y4ebHy
npobnemy, onpeaenatb Uenb y4yebHOM
featenbHoctTn  (dopmynmpoBka  Bomnpoca
YpOKa).
CoopmnpoBaTb ymeHWe B Auanore ¢
yunTtenem COBepLIEHCTBOBATb
CaMOCTOATE/IbHO BbipaboTaHHbIE KpUTEpuK
OLEHKMW.

Tema 6. OcHOBHbIe Knaccobl 1149 Bblaenatb rnagHoble N1 Oco3HaBaTb e4ANHCTBO U LeN0CTHOCTb

HeopraHUYeCcKnx CBOICTBA OKpY»KatoLwero mupa.

coepuHeHun HeopraHMYecKknx MocTeneHHoO BbiCTpamMBaTb COOCTBEHHOE

Okcunabl — cocTas, 1 coeiHeHUI Le/IOCTHOe MUPOBO33peHMe

HOMEHKNATYpa, 06BACHATL UX P ChopmmpoBaTb ymeHMe CaMoCTOATENbHO

Knaccudumkauma B3aMMOCBA3b U 06HapyKMBaTb U GOPMMPOBATL Yy4ebHYIO

OcHOBaHUS —THAPOKCHIBI 1 3HayeHue npobnemy, onpenenatb Lenb y4ebHoM

OCHOBHBIX OKCHJIOB. NPOBOANTDL aeatenbHocT (bopmynmMpoBKa Bonpoca

KucioTel: coctaB n 1 SKCNEPUMEHT YPOKa).
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HOMCHKJIaTypa. C OCHOBHbIMU CoopmmpoBaTb YyMeEHUE B guanore ¢
Coun: cocras u 1 Knaccamu yuuTesiemM COBepLIeHCTBOBaTb
HOMCHKJIaTypa HeopraHMYeckunx CaMOCTOATENbHO BblpaboTaHHble KpUTepUm
XHUMHUYECKHE CBOMCTBA 1 coeau HeHUMn OLLEHKM.
OKCHJIOB. MprUMeHaTb ChopmmnposaTb yMeHMe BblaBUraTb BEPCUU
XUMIYECKUE CBOHCTBA 1 NONYYEHHbIE 3HaHNA | pelleHmna NpobaemMbl, 0CO3HaBaTb KOHEYHbIN
KHCIIOT. M YMEHMA Ha YpOKax | pe3y/abTaT, Bbi6MpaTb U3 NPea/IoKeHHbIX 1
Tlomy4enue 1 XuMAECKHe 1 W B U3HM MCKaTb CAaMOCTOATE/IbHO CPe/CcTBa
CBOMCTBA DOCTUMKEHUSA Lenu.
OCHOBaHMH.. AM(OTEpHBIC
N CdopmunpoBaTtb yMeHME OPUEHTMPOBATHLCSA
TUJPOKCH/IBI.
P N B y4eOHMKe, HAXOAWUTb U UCNO/Ib30BaATb
XUMHYECKHE CBONCTBA 1
. HY»KHYI0 MHOopMaLMIO.
conei.I'eneTnueckas CBs3b c
MEXTy KIaCCaMH dbopmnpoBaTb yMEHWE aHANN3MPOBaATD,
HeOPCAHMIECKIX CpaBHUBATb, KNaccudpuumnpoBaTb U
COCMHCHMIA, 0606LWWaTb GaKTbl U ABNEHMUSA; BbIABAATDL
OOBOIIEHIE TEMbL. 1 NPUYMHBI U CNeACTBMA NPOCTbIX ABAEHUN
noABoAAWMI AMANOT C yuuTenem
IIpakTnyeckas padora 6. 1 (noasopAwmil A y e
. BbIMO/IHEHWE NPOAYKTUBHbIX 3a4aHUi).
HccnenoBanue cBoiicTB
CdopmupoBats yMeHHE CTPOUTH JIOTHYECKOE
OKCHI0B, KHCJIOT,
N paccyxJeHue, BKIIOYaIoIIee yCTAaHOBICHUE
OCHOBAHMIA N
MNPUYINHHO-CIICACTBCHHBIX CBA3CU.
K CdopmupoBaTtb ymeHue caywwaTtb n
NMOHMMATb peyb APYruX Nt0LEN.
Konrtpoabhas paGora no 1
TeMe :«OCHOBHBIE KJIACChI
HEOPTAaHHMYeCKHX
coeMHeHui»
Tema 7. CtpoeHune atoma 3y Bbiaenatb rnasHoe 8 | J1 Oco3HaBaTb €AMHCTBO U LLeJIOCTHOCTb
COCTAB ¥ BaKHEHIITHE 1 CTPOEHMM aTOMa OKpYy)KatoLwero mmpa.
XapaKTepUCTUKU aTOMOB. 06bACHATL MocTeneHHO BbICTpaMBaTb COOCTBEHHOE
N30TOonbl. XMUyeckmum 1 3/1eKTPOHHOEe UuenocTHoe MMpoBoO33peHmne
31eMeHT CTpOeHue atoma N ChopmunposaTb yMeHME OPUEHTUPOBATLCSA
CTpOEHWE 3NeKTPOHHbIX 1 MpUMeHATb 3HaHKe B y4ebHMKe, HaXx04MTb U UCMO/1b30BaATb

060n104YeK aTomoB

MNCX3 npwm
0bbsicHeEHUU
3/IEKTPOHHOTIO
CTpoeHuA.

HY»XHY0 nHopmaLmio.

ChopmmpoBaTb YMEHWNE aHAIM3MPOBATD,
CpaBHMBaATb, KNaccUdMLMPOBaATb U
0606wWaTb GaKTbl U ABIEHUS; BbIABAATD
NPUYUHBI U CNeaCTBMA NPOCTbIX ABNEHWUIA
(noaBoasALWMIA ANANOT C yYUTENEM,
BbIMO/HEHWE NPOAYKTMUBHbIX 3a4aHWi).
CdopmupoBats yMeHUE BIAACTh
CMBICJIOBBIM UTCHHUEM — CaMOCTOSATCIIBHO
BBIYUTHIBATH (PaKTyanbHYI0, TOATEKCTOBYIO,
KOHIIENITyaJIbHY 0 HH(pOopMarlnio (padora ¢
TEKCTOM TI0 TEXHOJIOTHH ITPOTYKTUBHOTO
YTCHWS).

P CdopmunpoBaTb yMeHUEe CaMOCTOATENIbHO
obHapy»xuBaTb U GOPMUPOBaATL YUEDHYIO
npobnemy, onpenenaTb Lenb y4ebHoM
featenbHocTn (popmynnposka Bonpoca
YpOKa).

CoopmmpoBaTb yMmeHMe B ananore c
yuYnTesIeM COBEpPLLUEHCTBOBATb
CaMOCTOATE/IbHO BblpaboTaHHble KpUTEPUU
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OLLEHKM.

K CoopmurpoBaTb ymeHUWe cywaThb 1
MOHUMaTb peyb APYrUX J0AEN.
ChopMUpOBaTh yMeHUe CAMOCIOIMENbHO
Opeanu308v18amMs yuebHoe 83aumooelicmaue
6 epynne (ONPeENATh OOIIHE TENH,
pacrpeaessTh PO, TOTOBAPUBATHCS JPYT C
JIPYyTOM H T.J.).

8 Tema 8. Nepuoanueckuii 3q 06bACHATL N1 Oco3HaBaTb €4MHCTBO U LLEJIOCTHOCTD
3aKOH M nepuoauyecKas nepuoanYecKkui OKpYy)KatoLwero mmpa.
CUCTEMA 31eMEHTOB 3aKOH U MocTeneHHoO BbICTpamMBaTb COOCTBEHHOE
O.N.MeHnpeneeBa XapaKTePUCTUKY LLeNIOCTHOE MUPOBO33pPEHUNE
CBOICTBa XMMMUYECKMX 1 3/1eMEHTOB P CdopmunpoBaTb ymeHue camocmoamesbHO
3/IEMEHTOB U UX 06Hapyxusame u popmuposames yyebHyro
nepuoanyeckme N3MmeHeHus MNpumeHATb npobaemy, onpedeanams uesb y4ebHol
[lepuonuyeckuii 3aK0H 1 noJsiydeHHble 3HaHuA | desmensHocmu (opmynnpoBKa Bonpoca
TIEPUOTUIECKAsT CHCTEMA M ymeHuns GM3UKM Ha | ypoKa).
X.0.Menpeneea B CBETE XUMUU U B KU3HM Chopmuposatb ymeHue 8 duasnoze ¢
TeOpuu CTPOCHU:A aToMa. y4dyumersem cogepuieHcmaeosame
XapakTtepucTmka 1 camocmoamesbHO 8bipabomaHHsie
XUMUNYECKUX aN1eMeHTOoB Nno Kpumepuu OyeHKU.
NONOXKEHNtO B CdopmupoBaTtb yMmeHue 8bld8U2amMb 8epcuu
nepuosMYecKom cucteme . peuweHus npobsiemol, 0CO3HABAMb
KOHeYHbIl pe3ysibmam, 8blbupame u3
MpeodIoHeHHbIX U UCKaMb
camocmosamesibHO cpedcmea 0oCMuUMeHUsA
yenu.
9 Tema 9. CTpoeHue Bewectea | 44 Bblaenats suabl
KoBaneHTHas cBA3b U eé 1 CBA3N, CTENEHM
BUADI. OKMCNEeHUA
WMoHHaA cBAsb 1 OBBACHATH MX
CTeneHb OKUCAEHMUA. 1 B3AMMOCBA3L 1
3HayeHue
Kpuctannmnyeckoe ctpoenune | 1 MpuUMeHsaTb
Belecrsa. MONyYeHHble 3HaHWA
N YMEHUs npwm
peleHunm 3agau
10 Tema 10. Xumnueckue 4q pewatb OBP N Oco3HaBaTb eANHCTBO U LEeNOCTHOCTb
peakuuu B cBeTe 06bACHATH OKpYy*KatoLwero mupa.
3/IeKTPOHHO Teopuun 3NEKTPOHHbIN MocTeneHHO BbICTPanMBaTb COBCTBEHHOE
Peakuuu , npoTeKatwolLine ¢ 1 6anaHc LLeNI0CTHOE MUPOBO33pPEHUNE
M3MEHeHMeM U bes NpnmeHATb P CbopmunpoBaTb ymeHUe camocmosmesibHO
WU3MEHEHMA cTeneHem NONYYEHHble 3HaHUS | 0BHapPyMHUBaAMSb U hopMuposame y4ebHyro
okucneHusa. OKUCAUTENIbHO — W YMEHWS Ha YpOKax | npobnaemy, onpedename yesno y4ebHol
BOCCTAHOBUTE/IbHbIE N B }KU3HMU deamenvHocmu (GopmynmMpoBKa Bonpoca
peaKkuum. YpOKa).
PaccTaHoBKa 1 CoopmunposaTb ymeHue 8 duasoze ¢
K03pPULMEHTOB METOAOM ydumesnem cosepuieHcma8osameo
3NEeKTPOHHOro 6anaHca camocmosamesbHo 8bipabomarHsle
O60011IeHHE 3HAHUMN 10 1 Kpumepuu OYeHKuU.

Temam 7-10
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KonrtpoJnHasi paéoTa mo 1 ChopmmnpoBaTth ymeHue 8bi08Uu2ame eepcuu
Temam 7-10 peweHus npobaemsbl, 0CO3HABAMb
KoHeYHblli pe3ynbmam, 8el6upames U3
MpednoMeHHbIX U UCKamb
camocmosamernbHo cpedcmaa A0CMUMIeHUA
yesnu.
11 Tema 11. Bonopona — 3q BblaenaTb rnasHble
POKIAIOLIUI BOAY U CBOWCTBa BOAOPOAA
JHEepPruro 06bACHATL cnocobbl
Bogoponx — xumuveckuii 1 NnoJiyd4eHna U ero
DJIEMEHT U IPOCTOE 3Ha4eHune
BemecTBo. [Tonyuenue nPOBOAMTH
BOJIOPOTIa. 3KCMEPUMEHT
Xumudeckue cBoiictBan | | YMETb nonyate
BOAOPOA
MIPUMEHEHUE MoUMEHATS
Bozloposia.Boza. no/ly4YeHHble 3HaHWA
N YMEHUA Ha YpOoKax
N B KWU3HU
IpakTuyeckas padora 7. | 1 N1 OcosHaBaTb e4MHCTBO M LeNOCTHOCTb
IMoayyeHue BOAOpOaA M Bblaenatb rnasHble OKpyXatoLlero mmpa.
N3y4eHHe ero CBOMCTB cBoiicTBa ranoreHos | [1OCTEMEHHO BbICTPaKUBaTL COBCTBEHHOE
12 Tema 12. I'ajiorenst Sq OB BACHATD UX LLe/I0CTHOE MUPOBO33peHune
T alOreHbI — XHMUUECKHE 1 B33aMMOCBS3b M M ChopmmnpoBaTth yMmeHNe OPUEHTUPOBATLCA
3JIEMEHTHI U MPOCTHIE 3HAYEHME B XKU3HMU B yuebHMKe, HaXO4MTb M NCMO/NL30BATL
BEIL[ECTBA. NPOBOAMUTb HYXKHYI0 MHGOpMaLuto.
dusnueckre 1 XUMHYECKUE 1 SKCNEPUMEHT Cd)OpMVIpOBaTb yYMeHune aHa/1IM3npoBaTh,
CBOMCTBA TalOreHOB. YMETb PABOTATb C CpaBHMBATb, KNaccudumLMpoBaTh U
Xnoposogopoa .ConstHas 1 peakTusamm 0606wWatb haKTbl U ABIEHUS; BbIABAATb
KHCITOTa . XJIOPHIBL. NprmeHATb MPUYKUHBI U CNeACTBUA NPOCTbIX ABAEHUM
IpakTu4eckas padora 8. | 1 MOJNly4€HHbIE 3HAHUA | (noaBoAALMIA AMANOT C yUnUTENEM,
Pemenue N YMEHNA B HKU3HU BbINO/IHEHWE NPOAYKTUBHbIX 3a4aHNN).
IKCHEePHMEHTATBHBIX CdopmupoBaTh yMEHNE BIAJETh
3a/1a4 110 TeMe raJioreHbl CMBICJIOBBIM UTCHHUEM — CaAMOCTOSATCIIBHO
0606meﬂﬂe 3HaHHﬁ o 1 BBIYUTBIBATH q)aKTyaJ'IBHyIO, HOIITCKCTOBYIO,
Temam 11,12. 3auér KOHIIENITYaJIbHYI0 HHpopMaImio (padora ¢
TEKCTOM I10 TEXHOJIOTHHU TPOTyKTUBHOTO
Peseps. 24

YTCHHS).

P ChopmnpoBaTb yMmeHME CaMOCTOATENbHO
obHapyxuBaTb U GOopMMUPOBATL YYEOHYIO
npobaemy, onpeaenatb Ueb yyebHol
AesaTenbHOCTU (GopmyMpoBKa Bonpoca
YpOKa).

ChopmupoBaTb ymeHue B Auanore c
yynTenem coBepLIeHCTBOBATb
CaMOCTOATE/IbHO BbipaboTaHHbIE KPUTEPUM
OLEHKM.

K CoopmmpoBaTb YMEHME CAYLLATb U

MOHMMAaTb peyb APYrux Atoaen.
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TemaTHueckoe IJIAHUPOBAHUE

9 kJyacc
Ne HasBaHue Tembl Konu- MnaHupyemblie MnaHnpyemble BUAbI y4ebHOM
Tembl yecTBO | BMAbI yuebHOMU 0eATeNbHOCTU yYalmxca gna
YyacoB AeATeNbHOCTU DOCTUXKEHUA INYHOCTHbIX,
yyawmxca ana meTanpeaMeTHbIX pe3ynbTaToB
BOCTUXKeHUA obyyeHuns
npegmeTHbIX N (nM4HOCTHbIE),
pe3ynbTaTtoB M(meTanpeameTHble
K (KoMMyHWMKaATMBHbIE);
N(npeameTHbIe)
IloBTOpPEHHE 34 Bbioenatb JI Q)OpMPIpOBaHI/I? OTBETCTBEHHOI'O
I/IHCTPYKTBJK o TB. 1 rnaBHble OTHOLICHUA K yqei6e, Pa3BUTUC HABBIKOB
MoBTopeHHe 3a 8 Knacc - CBOIICTBA CaMOCTOATENBHON PadOTHI C YIeOHBIMH
ATOMBI U MONEKY L. BewwecTs| MOCOOHSIMHU, JPYTUMU MH(POPMAITMOHHBIMH
BaneHTHOCTb. MCX3 06BACHATL UX PECYpCamit..
OCHOBHDBIC KIIACCH 1 B33MMOCBA3b U II ymeHHne caMOCTOSITENILHO ONPEACIISATh
e ——— sHaYeHme LIEJIA CBOETO OOYYEHUS , UCTIOJIh30BATh
o HMMEIONINE 3HAHUS.
COEIMHEHUMN NPOBOANTDL
OKHCIHTENEHO- 1 SKCMEPUMEHT @opMUPOBAHUE YMEHUS B TUAJIOTE C
T YUIHUTETIEM COBEPIICHCTBOBATh
BOCCTAaHOBUTC/IHHBIC %ZAEE L%iﬁ?g;ﬁ?,\; CaMOCTOSATETHHO BHIPAOOTAHHBIE KPUTEPHH
peaxmnn OBOPYOBAHUEM OLCHKH.
NprmeHATb
noJsiy4eHHble
3HaHWA U YMEHUA
Ha YPOKax U B
KU3HU
Paspen 1. Teopetuyeckune
OCHOBbI XMMUU
1 Tema 1. XumMHnuyeckue 4yq Bbioenatb sk3o n | 11 ymeHHe onuCBIBaTh U XapaKTEpU30BaTh
peakuum u 9HA0-peakLnn TEPMOXMMHUYECKUE YPABHEHUS,
32KOHOMEPHOCTH HX OBbACHATD UX -M3BJIEKATh UH(OPMAIUIO U3 XUMUYECKOTO
NPOTEeKaAHUS B3aMMOCBA3b U1 ypaBHCHUA,

JHepreTMKa XMMMUYECKUX 1 3Ha4eHne ?Of/{i:;};()BSTZB?ET?Z::GEORKW'
peakuumii. Tennosoi Xa p? KIEDUSOBATE noZHaBaTeJ}IILII{)oﬁ JeSITELHOCTBIO,
apdekT. ceoncrea TOTOBHOCTB K PEIICHUIO 3a]1a4 Ha
PeweHune pacy€THbIX 3a4a4 1 TepMOXMMMTGCKM BBISIBJIEHUE CYLIHOCTHU TOT'O WJIM UHOTO
Ha TePMOXMMUYECKNE X ypasrenuy SIBJICHUS TIPUPOJBIL.
ypaBHeHws ObbACHATL M.yray0rieHue mpeacTaBICHHUSH O
Xnmunueckoe pasHosecune. | | $aKTOpbI MaTepuaibHOM CIIMHCTBE MUPA.

B/IMAKOLLME Ha dopMHUPOBAHUE M PAa3BUTHE

Mpaktuyeckan pabora Ne1 | 1 CKOpOCTb KOMIICTEHTHOCTH B 00J1aCTH
“Bnunsanue pasnnuHbIx XMMUYECKUX ucnons3osanus UKT.
$akropos "'_f" cKopoctb peakuui K. ymenue paboraTh rpynmnamu, CIyliaTh
XUMUUYECKOW peakuumn» ONHOKITACCHUKA .

P ®opmupoBanre yMEHUSI CAMOCTOATEIHHO
00HapyXHBaTh 1 (HOPMHUPOBATH YIECOHYIO
po0JieMy, ONPEICIIATh 1eb YUeOHOMH
nesTeIbHOCTH ((hOpMYITHPOBKA BOIIPOCA
ypoKa).

2 Tema 2. PacTBopbl. 13y Bbloenatb 11

YMEHUE TITUCATh AUCCOUUAIUIO BEILIECTB
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dneKTponuTuyeckan

3NNEKTPOINTbI U

,COCTABJISITh YPABHEHUS PEAKIIMA.

Avccoumrauyms. He3NeKTPOAUTbI P ®opmupoBaHue YMEHHS CAMOCTOSTENEHO
CsepgeHunA 0 pacTBopax. 1 06bACHATbL 00HapyKUBaTh 1 POPMHUPOBATE yHEOHYIO
JNEKTPONUTDI U CBOWMCTBA MOHOB U | TIPOOIIEMY, OTIPENIENATh 1eNb YIeOHOH
HE3NEeKTPOAUTbI mexaHusm D/ AesiTenbHOCTH (POPMyYIMpPOBKa BOIPoca
Ponb BOAbI B NpoLecce 1 XapakTepusosath | YPOK3).
3. Anccounauys peaKLn MOHHOTO DOopMUPOBAHUE YMEHUS B TUAJIOTE C
SNIKTPOANTOB C PA3HBIM o6MeHa VYHUTEIIEM COBEPIICHCTBOBATh
AMOM XUMUUCCKOMH CBASH OBBACHSTH CaMOCTOSTEIPHO BhIPAOOTAHHBIC KPUTEPUU
= OTICHKH.
CBowncTBa MOHOB 1 MATEMATUMECKNE | 1T popmupoBaHme OTBETCTBEHHOTO
CunbHble 1 cnabble 1 PACHETLI B XUMWW. | romenns k yuéoe
3N1EKTPONUTDI Npumenate
Peakunu noHHoro obmeHa. | 1 MOJyHeHHbIE
3HaHWA N yMeHusA
Peakuun noHHoro obmeHa | 1 Ha YPOKax 1 B
Xnmnyeckune cBoiicTaa 1 KU3HU
KMCNOT KaK 3NEKTPO/IMTOB.
Xrmnyeckune cBolicTaa 1
OCHOBaHUI W conen Kak
3NEKTPO/IUTOB.
fmaponuns conen 1
PeweHune 3agay. Pacuertsl 1
Mo XMMUYECKMM
YPaBHEHUAM, €C/IM OAHO U3
pearnpyowmx BewecTs
[aHo B n3bbITKe.
O606LwweHne 3HaHKUI No 1
Teme. PacTBopbl.
dneKTpoanTUYecKas
avccoumaums
MNpakTuueckan pa6ora Nel. | 1
PeweHue
9KCMepuMMeHTaNbHbIX
3agay no teme
«INeKTpoanTuyecKan
guccoumaumar.
KoHTponbHaAa paboTta Ne2 1
no reme «PacTBopbl.
dneKTponuUTUYECcKan
Auccoumaumar.
Pa3ges| 2 DiaeMeHTHI HEMETAJIBI M HX Ba;KHEHIINE cdeINHEeHU S
3 Tema 3. O0mas 2
XapaKTepuCTUKa
HEMETAJLJIOB
MonoxeHue snemeHToB - | 1 O6bAcHATbL JI hopmMupoBanue HENTOCTHOTO
HemeTan 08 B CTpoeHue MUPOBO33PEHUS, COOTBETCTBYIOIIETO
MNepunogunyeckoi cncteme HemeTaNnoB. COBPEMCHHOMY yPOBHIO Pa3BUTUA HAYKN U
0. WN. MeHpeneesa. XapakTepusosath | OOMIECTBEHHON MPAKTHKE
MpocTble BewecTsa - 06K cBOTiCTBa IT nonuManue 0COOEHHOCTEN METOLOB
HemeTanNbl HemeTas/oB . XVMUHU B CPAaBHCHHHU C 06HIeHayT-IHBIMI/I
XMMHYECKMe CBOMCTBA 1 O6bACHATL PO/b METOZIaMH. .
P ymenue pa3BuBaTH MOTUBBI CBOCH
NPOCTbIX BELLECTB — nepuoamyeckoro | 7~ " o
HemeTann08. BoaopoaHsbie 3aKoHa PESTERERTE AR TR
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N KnucnopoaHbie
coeanHeHAa HEMETANNI0B

Tema 4. [Toarpynma Oy MNpUMeHATb JI popmupoBaHKe TOTOBHOCTH U
KHCJIOpOJa U ee noay4yeHHble CIIOCOOHOCTH 06yqa}onmxc;1 K
THIIHYHBIE 3HaHWA ¥ yMeHus | CAMOPa3BUTHIO U caM000pa30BaHMIO Ha
NpeacTaBuTeNH Ha YpOKax v B OCHOBE MOTHBAITUH K O0YUYECHHIO U
Obuian xapaKTepucTuKa 1 KU3HU . TO3HAHHIO

BbloensTh IT ®opmupoBanue ymeHus
3/IEMEHTOB NOATPYNIMb! OpUEHTHUPOBATHCS B yUECOHUKE, HAXOAUTH U
KUCA0POAa. Pusndeckue U [aBHoe , KCIIOJIb30BaTh HY)KHYIO HH(POPMAIIHUIO.
XMMMUeCcKMe CBOICTBa ObbACHATE DopMUPOBAHUE YMEHUS aHAIU3UPOBATD,
xanbKoreHos. Cepa kax cTpoenne - CpPaBHUBATh, KIACCH(YHIMPOBAThH U
NPOCTOE BELLECTBO. COGAMHEHUN 000011aTh (GaKThI U SBICHUS; BBISBISITH
Annotponua cepbl. Xapakrepu3osare MIPUYUHBI U CJIEACTBUS MPOCTHIX SIBICHUH.
Xumuyeckue cBOMCTBA CBOWCTBA CEPbI M | P DopmupoBaHHE yMEHHUS CAMOCTOSATENBHO
cepbl eé coeanHeHNN 00HapyXHBaTh 1 (HOPMHUPOBATH YIECOHYIO
Ceposogopoa. Cynbduabl 1 po0JieMy, ONPEICIIATh 1eb YUeOHOMH
OKCH/IbI CEpBI, COCTaB, 1 nesTenbHOCTH ((hopMyIHpOBKa BOpoca
CTpOEHUE, CBOMCTBA. ypoKa).
CepHas KMcnoTa, CocTas, 2
CTPOEHWE U CBOWCTBA.
XMmmnyeckune cBomncTBa
pa3baBneHHOM cepHoM
Kucnotol. NMponssoacTso m
NpUMeHeHMe cepHoM
KMUCNOTbI
CsoiicTBa 2
KOHLLEHTPUPOBAHHOM
CEePHOM KUCNOTbI.
MNMpumeHeHWe cepHoOA
KMUCNOTbI.
Ob6o6LeHne 1
TeMbI»noarpynna
KMcnopoaa»
KoHTponbHaA paboTta Ne2 1
no reme «lMoarpynna
Kucnopopa»
Tema 5. Iloarpynna Ta Bbloenatb 1 Oco3HaBaTb eANHCTBO M LENOCTHOCTb
a30Ta M ee TUNMMYHBIE METOAbl XMMUWN , | OKPYKaloLWero mupa.
NMpeACTABUTEJIH. 06bACHATL MocTeneHHO BbICTPaMBaTb COOCTBEHHOE
06|_|J|a;| XapaKTepuUCTuKa 1 CBOUCTBA UenocCTHoOeE MMpPoOBO33peEHNE
3/1IeMeHTOB NOArpynmnbl NPOCTbIX U n Cd)OpMVIpOBaTb ymeHune
a30Ta. A30T KaK 3/1eMeHT U C/IOXKHbIX OPUNEHTUPOBATLCA B yLIe6HMKe, HaXo4AuTb U
NpoOCTOe BeLecTso BeLllecTB. MCNoJ1b30BaTb HYXXHYHO I/IHd)OpMaLI,I/HO.
AMMMNaK. Conn aMMOHWA. 1 Xapaktepusosatb | ChopmmpoBaTb yMeHUE aHAIM3MPOBATD,
MpakTuueckas pabora Ne3 | 1 CBOWCTBA CpaBHMBaTb, KNaccMdmLMpPOBaTb U
«TlonyueHMe aMMMaKa 1 aMMVIaKa n 0606uWaTh GaKTbl U ABIEHUS; BbIFIBﬂFITbu
ONBITHI € HAM. cone aMmoHuA NPUYMHBI U c;:e,u,CTBMﬂ NPOCTbIX ABNEHUM
ORCHAE 30T 1 Ob6bAcHATL ponb | (NoABOAALLMI ANANOT C yunTeNEM, )

aMmMMaKa, BbIMO/NHEHWE NPOAYKTMBHbIX 334aHUi).
A30THaA KUCI0Ta, COCTaB U 1 docdopHoi CdopmupoBath yMEHHUE BIAICTh
cTpoeHune. dusnyeckme un KWUCAOTbI B CMBICJIOBBIM YT€HHUEM — CaMOCTOSITEILHO
XMMUYECKNe CBOMCTBA. KU3HU BBIYHUTHIBATH (PaKTYaIbHYIO,
HuTpaTsbl. MNPUMEHATb MOATEKCTOBYIO, KOHUEITYAIbHYIO
docdop. CoeanHeHus 1 uHpopmaiuio (pabota ¢ TEKCTOM IO
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docdopa n nx ceomncrsea.

3HaHWe CBONCTB

TCXHOJIOTUH NIPOAYKTHUBHOT'O T-I'I‘eHI/ISI).

Kontpoabnas padora Ne3 | 1 rasoB Ana nx K Cpopmuposars ymenune ciymarsb u
«HOZ]prl'[l'la a3oTra» nonvyeHua IOHUMATD pE€Yb APYTUX H}Oﬂeﬁ.
P CoopmupoBaTb YyMeHME CAMOCTOSTENIbHO
obHapyxuBaTb U GopmMnpoBaTb y4YebHyo
npobnemy, onpegenatb LuUenb Yy4ebHOM
aeatenbHocTn  (popmynmnpoBKa Bonpoca
YpOKa).
CdopmupoBatb ymeHWe B Aguanore c
yuntenem COBEpPLUEHCTBOBATb
CaMOCTOATENbHO BblpaboTaHHbIE KpUTEPUU
OLLEHKM.
Tema 6. [Toarpynmna 8yq Bbloenatb 1 Oco3HaBaTb eANHCTBO M LENOCTHOCTb
yriepoaa u ee rNaBHblE OKpy’KawoLwero mmpa.
THUIIMYHbIE CBOMCTBA MocTeneHHO BbICTPamMBaTb COOCTBEHHOE
npeacTaBuTe N coeANHEHUN LLeNoCTHOE MNUPOBO33peHUe
O6LLan XapaKTepUCTUKa 1 yrnepoga u P CdopmunpoBaTtb ymeHMe CamoCTOATENbHO
NoArpynmbl yraepoaa. KpeMHuUA obHapyxuBaTb U GopMMUpPOBaTL yUeBHYIO
Yraepog, 06BACHATL UX npobnemy, onpenenatb Lenb yuebHoMI
OKcnapl yriepoaa 1 B3aMMOCBA3b U aeatenbHocT (bopmynmMpoBKa Bonpoca
3HayeHue OKa).
MpakTuyeckas pabota Ne 1 ypoka)
nPOBOANTDL CdopmupoBaTtb ymeHue B gunanore ¢
4. MMony4yeHue oKkcmnpa
OKCMEPUMEHT yynTenem CoBepLlleHCTBOBaTb
yrnepoaa v nsyyeHue ero
CBONCTB no NOJYYEeHUIO CaMOCTOATENbHO BblpaboTaHHble KpUTEPUM
' YINEKUCNOro rasa | OUEeHKM.
YronbHasa KMcnoTa u ee 1
conm MNprmeHATb CoopmurpoBaTb YMEHUE BblABUIaTb BEPCUN
- o Nnosy4YeHHble pelleHna npobsiembl, 0OCO3HaBaTb
KpemHuin 1 ero csomncrsa. 1 o
3HAHUA U YMEHUA | KOHEYHbIN pe3ynbTaT, BblbnpaTb U3
CoegMHEHNA KpemHuUA.
Ha ypOKax u B npeasoXKEeHHbIX U UCKATb CAaMOCTOATEIbHO
CunnukaTtHasn
KU3HU . cpeacTBa AOCTUXKEHUA LENN.
NPOMbILLIEHHOCTb.
N Coopmuposatb ymeHue
PeweHwne 3agau. 1
OpPUEHTUPOBATLCA B yYebHUKe, HaxoauTb U
BbluncneHue maccol nnm
NCMO/Ib30BaTb HYKHYIO MHbOPMaLMIO.
ob6bema NpoAyKTa peakumm
. ChdopmmnpoBaTb YMEHWE aHAIM3MPOBATD,
Nno U3BECTHOW Macce Uan
CpaBHMBaATb, KNacCcUPULMPOBATD U
obbemy UcxoaHoro
0606WaTtb GaKTbl U ABNEHUSA; BbIABAATDL
BelLeCcTBa, Coaeprkallero o
NPUYUHBI U CNeACTBUA NPOCTbIX ABNEHUN
npumecw. N
0606 . (noaBoaAwWMI granor c yumtenem,
obweHne 3HaHUN NO o
= 1 BbIMO/NHEHWNE NPOAYKTUBHbIX 3a4aHUM).
Teme «Hemetambl». CdhopmupoBaTs yMEHUE CTPOUTH
KonTponbHas pabota Ne 2. | 1 JIOTHYECKOE pacCyKACHUE, BKIIOYAOIICe
Tema «HemeTtannbi» YCTaHOBJIEHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3EH.
K CoopmupoBaTb ymeHMe caywatb U
NMOHUMaATb peyb APYruX NOAEN.
Paspgen 3 Metannbl.
Tema 7. O0mue 4yq Bbigenatb N1 OcosHaBaTb €4MHCTBO M LEe/IOCTHOCTb
CBOHCTBA METAJLJIOB rnasHble OKpYKaloLwero mmpa.
NMonoxeHme metannios B 1 CBOMCTBA MNocTteneHHO BbICTpanBaTb cobcTBeHHOE
nepmoﬂmqec}(oﬁ cucTteme. mMeTazzioB UeNocCTHOE MMPOBO33peEHNE
OcobeHHOCTM CTPpoeHuA rNaBHbIX N Chopmunposatb ymeHue
aTOMOB MeTa/l/10B: S-, p-un noarpynn OpPUNEeHTUpPOBATLCA B yqe6HMKe, Haxo4auTb U
d-anemeHTOB. 06bACHATL MCMOoNb30BATL HYXKHYIO MHOPMALMIO.
MeTannmyeckasa cBasb. 3Ha4vyeHune Cd)OpMMpOBaTb YMeHWe aHaMM3nNpPOoBaTh,
KpucTananyeckue pelueTkum CnnaBsos CpaBHUBATb, KNaccudmumpoBaTtb U
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dusmyeckme n xummdeckne | 1 NpumeHaTb 0606Wwatb $paKTbl U ABNEHUA; BbIABIATL

CBOCTBa METaNN0B 3HaHWe o NPUYUHBI U CNeACTBMA NPOCTLIX ABNEHWUI

SnekTponun3s ObLime KOPPO3nK B (nopaBoAALLMIA AMANOT C yuUTENEM,

cBeAEeHUs o cnaaBax YKM3HEHHbIX BbIMNO/HEHWE NPOAYKTMBHbIX 334aHWi).

[TonsaTHE O KOPPO3UHU 1 cuTyaumnax Cdopmuposats yMeHHUE BIaLCTh

METaLIOB . CMBICIIOBBIM YTEHHEM — CAMOCTOSTEIIBHO
BBIYUTHIBATH (DaKTyaIbHYIO,
MMOATEKCTOBYIO, KOHIICIITYAJIbHYIO
nHpopMaIuo (padoTa ¢ TEKCTOM I10
TEXHOJIOTHH TPOTyKTUBHOT'O YTECHUS).
P ChopmnpoBaTb yMeHME CaMOCTOATENIbHO
obHapy»XuBaTb 1 GOpPMMUPOBaATL Y4eOHYIO
npobaemy, onpenenatb Lesb y4yebHoM
aearenbHocTn (popmynmnposka Bonpoca
YpOKa).
ChopmupoBaTtb ymeHwue B fnasore ¢
yuYnTENEM COBEPLUEHCTBOBATH
CaMOCTOATE/IbHO BblpaboTaHHble KpUTEpPUN
OLLEHKMU.
K CdopmupoBaTtb ymeHune caywatb 1
NMOHMMATb PeYb APYruX NOLEN.
CdopMUpOBaTh yMeHlUue CamMoCmoImenbHO
OpecaHu306s6l6aMb y’{€6H0€
83aumooeticmsue 6 pynne (OIPENENATh
00IITHe TIeNH, PacIpeeNISITh POJIH,
JIOTOBApUBATHCS JIPYT C APYTOM U T.1T.).

Tema 8. MeTaJLi1bl 10u 06bACHATbL N1 Oco3HaBaTb €4MHCTBO U LLeJIOCTHOCTb

IJIaBHBIX M MO0OYHBIX CTPOEHME aTOMOB | OKPYXKaloWwero mmpa.

MOATPYNT H HX METaNNoB, posb MocTeneHHoO BbICTpamMBaTb COOCTBEHHOE

COeAMHECHHUSA 3TUX MeTannoB “n LuenocTtHoe MnpoBo33peHune

MeTannbl — anemeHTbl IA-. | 2 WX COEAUNHEHUN. P ChopmupoBsaTtb ymeHue

IA- rpynn. LenouHble camocmosamesibHO 0bHapyx#usams u

MeTaNNbl U UX MNpumeHATb ¢opmuposams y4yebHyro npobaemy,

coeanHeHUs. noJsiyd4eHHble onpedenams yenb yyebHol

Ilenounosemensupie | 1 3HaHWA U ymeHus | deamensHocmu (opmynmpoBKa Bonpoca

METaJlIbl. XKecrkocTp Ha xumun n B ypoKa).

BOABI M  CIOCOOBI €6 KU3HU CoopmupoBaTb ymeHue 8 duasoeze ¢

YCTpaHeHN. ydumesnem cogepuieHcma8osame

Amovummit, Gusnveckue n | 1 camocmosimesibHO 8blpabomMaHHble

XMMUYECKNE CBOMCTBA. Kpumepuu oyeHKu.

BaxHelWMe coeauHenms CoopmumpoBaTb ymeHue 8bidgu2ame

A IOMAHMA. gepcuu peweHus npobsaemsl, 0CO3HA8AMb

Keneso. PUsnueckme u 1 KOHeYHbIl pe3ysibmam, 8blbupame u3

XMMWYECKME CBOMNCTBA. FIPEOSIONMERHDIX U UCKaM®

CoeaMHenvA Jenesa camocmosmesibHoO cpedcmeaa

PeweHe 3aay, 2 docmuxceHus yenu.

OnpepeneHne maccoBom

nnm o6 beMmHon Aoaun

BbIXOAa NPOAYKTa OT

TEOPETUYECKM

BO3MOXHOTO.

NpakTuueckas pabora Ne5. | 1

PeweHue
KCNEepMMeEHTa/IbHbIX

3agauy no reme
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« MeTtannbi».

O606LeHMe 3HaHWUI No 1

Teme «MeTannbi»

KoHTposbHaAa paboTta Ne 4 1

no reme «Metannbi».

Tema 9. Xumusa u X13Hb 3y NpumeHATb 1 Oco3HaBaTb eANHCTBO M LENOCTHOCTb

BeluecTBa, BpeAHble AnA 1 NOJIy4YeHHble OKpy»KatwoLwero mmpa.

3,0P0BbA U OKPYKatoLLE 3HaHUA U ymeHus | MocTeneHHo BbiCTpanBaTb cObCTBEHHOE

cpegbi. Ha YPOKax 1 B LLeNoCTHOEe MMUPOBO33peHne

MuHepanbHble yaobpeHus 1 U3HU . P CoopmunpoBsaTb ymeHue

Ha BaLIEM VUACTKE camocmosamesnsHo obHapyxcusame u

NpakTuueckas pa6ora Ne 6 | 1 topmuposams y4ebHyo ”f) obaemy,

MUHepanbHble onpedesname yesns yyebHol

yao6peHus deamesnbHocmu (popmynnpoBKa Bonpoca
YPOKa).
CdopmupoBaTtb ymeHue 8 duasoze ¢
ydyumesnem cogepuieHcmeosame
camocmosmessHo 8bipabomaHHsble
Kpumepuu OUeHKU.
CoopmupoBaTb ymeHue 8bld8u2ams
sepcuu peweHus npobsemebl, 0CO3HABAMb
KOHeYHbIl pe3ysbmam, 8blbupame u3
npeodaoHeHHbIX U UCKaMmb
camocmoamensHo cpedcmea
docmuxceHus yenu.

UToroBas KOHTPONbHanA 1

paborta

Peseps Sq
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