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INOACHUTEJIBHASA 3AIIMCKA
Pabouast mporpamma yyeOHOro mpeamera «XuMHs» Ha ypOBHE OCHOBHOI'O OOIEro o0pa3oBaHUs
COCTaBJIEHA HAa OCHOBE:

1. Tpeb6oanuii denepanbHOrO rOCYAAPCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOI'O OOIIETO
00pa3oBaHusl, MPEIBSBISIEMBIX K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl
(ITpuxaz MunucrepcrBa oOpa3oBanuss U Hayku P® ot 17 nexabps 2010 r. Ne 1897 «O06
YTBEPKACHUHM (DelepalIbHOTO TOCYAapCTBEHHOrO0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO
o61iero o0pa3oBaHUs» C U3MEHEHUSIMH U fonoidHeHusaMu [Ipukazom Muno6puayku Poccun ot 29
nexadps 2014 r. Ne 1644);

2. IlpumepHoil mporpamMmsbl 1o y4eOHBIM IpeameTraM «Xumus 8-9 kiaccel» (CTaHAApThl BTOPOTO
nokosienus1) M., Ilpocsemenue, 2015; aBropckoii yueOHOI nporpamMmmbl

3. ABTOpCKOH [IPOrPaMMBbI 0.C. ["abpuensna, COOTBETCTBYIOILEH denepalbHOMY
lNocymapctBeHHOMY 00pa3oBaTeIbHOMY CTaHIAApTy OCHOBHOTO 0OmIero oOpa3oBaHUS U
nomnyuieHHass MuHucTepcTBOM oOpas3oBanust U Hayku Poccuiickoit @enepauuu (O.C.I'abpuensn
[Mporpamma kypca xumud s 8-9 KiIaccoB  00IIe00pa3oBaTeNbHBIX  yIpeKacHUN [
O.C.T'abpuensn. — M.: lpoga, 2015r.).

4. OcHoBHoI1 00pa3oBarensHOM MporpaMMbl MKOYVY Bonbsmennukunckas COLL Ne 5

Leau peaqn3zanuu mporpaMMbl: JOCTHKEHUE O00YYAIOMIUMUCA PE3yIbTAaTOB U3YUYEHUS Y4eOHOTO
npeaMera  «XuUMUS» B COOTBETCTBUM € TpeOOBaHUSAMH, YTBEpKACHHbIMU DenepanbHbIM
rocy/apCcTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM OCHOBHOTO OOIIET0 00pa3oBaHusl.

3anaann peain3anu MmporpamMmabl y‘IC6HOFO npeaMeTa ABJIAIOTCA:

e (opMHpOBaHME NEPBOHAYAIBHBIX CHCTEMATU3WPOBAHHBIX IMPEJICTABICHUH O BEUIECTBAX, HUX
MpPEBpPAICHUSIX M MPAKTHUYECKOM TPUMEHEHHM; OBJIaJICHUE MOHATUMHBIM anmnaparoM u
CUMBOJIMYECKUM SI3BIKOM XUMHH,

® 0CO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HAYKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYECKUX IPEBPALICHUI HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB Kak
OCHOBbI MHOTHX SIBJICHMHA KHUBOW W HEXHBOW NPUPOJBI, YIIyOJCHHE TMPEACTABICHUNH O
MaTepuaIbHOM €IMHCTBE MUPA;

® OBJIAQJICHWE OCHOBAMH XMMHYECKOW T'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH U OOBEKTHBHO
OLIEHUBATh XKM3HEHHbIE CUTYalluH, CBA3aHHbIE C XMMHEH, HaBbIKaMU 0€30MaCHOr0 OOpalleHus ¢
BEILIECTBAMH, UCIIOJIb3YEMBIMU B ITOBCEHEBHOM KU3HH; YMEHUEM aHAJIM3UPOBATH U INIAHUPOBATH
HKOJIOTHYECKH Oe30MacHOe MOBEICHHE B IIEIISIX COXPAHEHHS 3/I0POBbs U OKPYKAIOIIEH Cpeibl;

e (opmupoBaHHEe yMEHUH yCTaHABIUBATh CBA3M MEXIY PEATbHO HAOIIOJAeMBIMU XUMHUYECKHUMHU
SIBJICHUSIMU U TPOLIECCAMHU, TIPOUCXOASIIIMMU B MUKPOMUPE, OOBACHATh IPUYMHBI MHOTOOOPA3Ust
BELIECTB, 3aBUCUMOCTh MX CBOMICTB OT COCTaBa M CTPOECHMs, a TAK)KE 3aBUCUMOCTb IIPUMEHEHUS
BEIISCTB OT X CBOMCTB;

e npuoOpeTeHUe OIbITa UCIOIb30BAHMUS Pa3IMYHBIX METOJIOB M3y4YCHHUs BEIIECTB: HAOMIOACHUS 3a
WX T[PEBpPAlICHUSMH IpPU MPOBEACHUU HECIOKHBIX XHMHUYECKUX OSKCIEPUMEHTOB C
HCIOJIb30BaHUEM Ja00paTOPHOTO 000PYIOBaHHS U IPUOOPOB;

e (opMHUpOBaHME NPEJACTABICHUNA O 3HAYCHUU XHMHUYECKOH HAyKH B PEIIEHUH COBPEMEHHBIX
HKOJIOTMYECKUX MpoOJieM, B TOM 4YHCI€ B MPEAOTBPAIICHUU TEXHOTCHHBIX M HKOJIOTHMYECKUX
KaracTpod.

3HaYUTENBLHOE MECTO B COACPKaHNU KypCa OTBOAUTCA XUMHUYCCKOMY SKCIICPUMCHTY. OH 1103BOJISIET
c(OpPMHUPOBATH y YYAIIMXCS CHENUAIBHBIE TIPEIMETHBIE YMEHHS paboTaTh ¢ XUMUYECKUMH BELIECTBAMH,
BBIIIOJHATE IMPOCTBIC XUMHUYCCKHE OIIbIThl, HAYYHUTb HX 6630HaCHOMy U 3KOJIOTUYCCKU TPaMOTHOMY
00palleHHIO C BEIECTBAMHU B OBITY U Ha IIPOU3BOJICTBE.

Kypc xumun 8 knacca nzyuyaercs B /1Ba dTara.

[lepBBIit 3Tan — XUMHUS B CTATHKE, HA KOTOPOM PAacCMAaTPUBAIOTCS COCTaB M CTPOCHHE aToMa U
BemecTBa. Ero 0CHOBY COCTaBIIAIOT CBEJCHUS O XUMHYECKOM NIEMEHTE U (OpMax €ro CyIIeCTBOBaHMS
— aToOMax, U30TOMNaX, HOHAX, MPOCTHIX BEIIECTBAX M MX BAXHEHIINX COCITUHEHUSIX (OKCHIAX M APYTHX
6I/IHapHI)IX COCIUHCHUAX, KHCIO0Tax, OCHOBaHUAX U COJ'I?IX), CTPOCHHMHU BCIICCTBA (TI/IHOJ'IOFI/II/I



XUMUYECKHUX CBA3EH M BUIaX KPUCTAJUTMUYECKUX PEIIETOK).

Bropoii aTan — Xxumus B IMHAMUKE, HA KOTOPOM y4allrecsl 3HAKOMSTCS ¢ XUMUYECKUMHU PEaKIUsIMU
KaK q)YHKI_[I/IeI\/'I coCTaBa MW CTPOCHHUA YUYACTBYIOIIUX B XHUMHUUYCCKHX IMPCBpalICHUAX BCIICCTB H HX
knaccudpukanuu. CBOMCTBa KUCIOT, OCHOBAaHHMH M COJEHl Cpa3y pacCMaTpHUBAIOTCS B CBETE TEOPUU
AIEKTPOJIMTHICCKON Jucconmanui. Kpome Toro, CBOMCTBA KUCJIOT W COJIEH XapaKTepU3YIOTCS TakkKe B
CBCTC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX IMPOLICCCOB.

B xypce 9 kmacca BHadane 00OOMIAIOTCS 3HAHWS yYallUXCS MO Kypcy 8 Kiacca, amodeo3om
KoToporo sBisiercs llepuonnueckuit 3akoH u Ilepuonnueckas cuctema Xumuueckux siaemeHToB J[. W.
MenneneeBa. Kpome Toro, 0000marOTcss CBEACHUSI O XUMHUYECKUX PEAKIUAX M UX KIacCU(PUKAIUU —
3HaHUA 00 YCJIOBUAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE CBOIMCTBA BEIIECTB, U CIOCO0AX YIPaBICHUS
XUMHUYECKMMHU TIpolLleccaMH. 3aTeM paccMaTpuBaloTCs OOIIMEe CBOWCTBA METAUIOB U HEMETAJUIOB.
HpI/IBOIIHTCH CBOMCTBa MICJIOYHBIX N IICIIOYHO3CMCIbHBIX MCTAJIJIOB U I'aJIOTCHOB (HpOCTLIX BCIICCTB U
COEIMHEHUI TaJoreHOB) Kak HauOoyiee SPKUX TNPEICTaBUTENIEH STHUX KIACCOB JJIEMEHTOB U HUX
CpaBHHTEIbHAS XapaKTepUCTHKA. B Kypce MOoApoOHO paccMaTpUBAIOTCS COCTaB, CTPOSHUE, CBOWCTBA,
MOJIy4Ye€HUE U MPUMEHEHHE OT/ENbHBIX, BAXKHBIX B X03HCTBEHHOM OTHOLICHHH BEIECTB, 00pa30BaHHBIX
3JIEMEHTaMU 2—3-TO TIEPUOJIOB.

B mporpamme Ha3BaHWE TEM B35TO M3 MPUMEPHOHN MPOTrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMUS
mo xXuMmuM, coctaBieHHOW Ha ocHoBe PI'OC OOO (6a30BbI ypoBeHB) W AOO0ABICHO U3 aBTOPCKOU
nporpammbl O.C. ["abpuensna (BbieIeHO TOTYCPKUBAHUEM ).

Coznacno yueonomy naany MKOY Bonvwenuukunckaa COL Ne 5 na usyuenue xumuu ¢ 8-9 knaccax

Knacc Konuuecmeo uacos 6 neoenio Bcezo uacos 3a 200
8 2 68
9 2 68
11 JGKHTENRHOCTE 2020-2021 vye0HOro roaa Tapjager 34 padouux Heae

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA

B cootBercTBHM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOT'O
ob1iero o0pazoBaHMsl ydyaluecs: JOJDKHbI OBJIaJAE€Th TAKMMHU MO3HABATEIbHBIMU Y4€OHBIMU JE€HCTBUAMU,
Kak yMmeHue (opMmynupoBaTh MNpoOIEMYy M THIOTE3y, CTaBUTh LENM M 3aJauyd, CTPOUTH IUIAHBI
JOCTHKCHMSI LIEJICH U pEeIICHHs NOCTABICHHBIX 3a/1a4, IPOBOJUTH JKCIIEPUMEHT U HA €T0 OCHOBE JAEJIaTh
BBIBOJIbI M1 YMO3AKJIFOUEHUS, IPEJICTABIISITh UX U OTCTauBaTh CBOIO TOUKY 3peHus. Kpome Toro, yuammuecs
JOJDKHBI OBJIAZETh NPUEMaMH, CBA3aHHBIMU C ONPEICIICHUEM IOHATUN: OTPaHUYMBATH MX, ONUCHIBATH,
XapaKTepu30BaTh U cpaBHUBaTh. Cien0BaTeNbHO, IPU U3yYEHUH XMMHHU B OCHOBHOM IIKOJIE y4alluecs
JOJKHBI OBJIAJIETh Y4€OHBIMU ACHCTBUSAMHU, MO3BOJIIONMMHU UM JTOCTUYb JINYHOCTHBIX, IPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B cucreme ectecTBEeHHOHay4yHOro 00pa30BaHMs XMMHMS KaK y4eOHBIH MpeIMET 3aHUMAET Ba)XKHOE
MECTO B TO3HAaHUHM 3aKOHOB TMPHUPOIBI, (HOPMUPOBAHMM HAYYHOH KapTUHBI MHUPA, CO3JAHHH OCHOBBI
XMMUYECKHX 3HaHUH, HEOOXOIMMBIX Ul IOBCEHEBHON JKU3HH, HABBIKOB 3/J0POBOr0 M 0E€30MaCHOrO s
YeJI0BeKa U OKPYKAIOIIEH ero cpeasl 00pa3a )KM3HH, a TAKKE B BOCITUTAHUH SKOJIOTUYECKON KYIbTYPHI.

VYcenemHocTh U3ydyeHUs XUMHUM CBsi3aHA C OBJAJACHHEM XMMHUYECKHM SI3BIKOM, COOJIIOICHHEM
npaBwil  Oe3omacHOW  pabOThl  MpPU  BBINOJIHEHUH XUMHUYECKOIO  SKCIEPUMEHTA, OCO3HAHUEM
MHOTOYHCJIEHHBIX CBSI3€M XUMUHU C IPYTUMH NIPEAMETAMHU IKOJIBHOTO Kypca.

[Iporpamma BKJIIO4aeT B ce0si OCHOBBI HEOPTaHMYECKOW M OPraHMYECKOW XUMUH. | 1aBHOM nieei
IIpOrpamMMbl SIBJIIETCSl CO37JaHME 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHMHW MO XMMHH, BBIPAXKEHHBIX B
¢dbopme, COOTBETCTBYIOLIEH BO3PACTY 00yHIArOIIIXCSL.




B conepxanum JaHHOTO Kypca IIPEACTABIEHBI OCHOBOIIOJIArAIOIINE XUMUYECKHE TEOPETUUECKHE
3HaHUS, BKIIIOYAIOLIME U3YYEHHUE COCTaBa U CTPOCHMS BELIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOECHUS,
IIPOTHO3UPOBAHNE CBOWCTB BEIECTB, MCCIIEIOBAHHE 3aKOHOMEPHOCTEW XMMHYECKHX IPEBPAIICHUN U
IyTel yNpaBIEHUS MU B LEJIAX MOJTY4YEHUS BEIECTB U MATEPUAIIOB.

TeopeTnuecKkyr0o OCHOBY M3Y4EHMsI HEOPTaHWYECKOW XUMHHU COCTABJISET aTOMHO-MOJEKYISIPHOE
yuenue, Ilepuonnueckuit 3akon [I.M. MenzaeneeBa ¢ KpaTKUMU CBEACHUSIMHU O CTPOCHUHU aTOMa, BUJAX
XMMHYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IIPOTCKAHUSA XUMHYECKUAX PEAKIIHM.

B usydeHuu Kypca 3HaQ4UMTENIbHAsL POJIb OTBOJUTCA XUMHUYECKOMY DKCIIEPUMEHTY: IIPOBEICHUIO
MPAKTUYECKUX U JIabOpaTOPHBIX paloT, OMHUCAHUIO PE3yJbTAaTOB YYEHMUYECKOTO JKCIEPHMEHTA,
COOJIIOJICHHUIO HOPM M MTPaBUII 0€30MacHON pabOThl B XUMHUECKOM J1a00paTOpHH.

Peanu3anus naHHOM mporpaMMsl B Ipolecce 0Oy4eHUs! MO3BOJIUT 00YYaroIUMCs YCBOUTb
KJIFOUYEBBIE XUMUYECKHE KOMIIETCHIIUU U TIOHATH POJIb U 3HAYEHUE XUMUU CPEIU APYTUX HAyK O IPUPOJE.

N3yuenne mnpeamera «Xumusi» B 4YacTH (OPMHUPOBaHHMA Yy OOy4aroIIMXCs HAYYHOTO
MHUpPOBO33PEHHUS, OCBOEHHUS OOILICHAyYHBIX METONOB (HaOdrofeHue, WU3MEpEeHue, HKCIEPUMEHT,
MOJICIUPOBAHUE), OCBOEHHMsSI NPAKTUYECKOIO MPHUMEHEHMs HAaydHbIX 3HAaHUH OCHOBAaHO Ha
MEXIIPEIMETHBIX CBs3sAX C npeameramu: «buonorusy», «l'eorpadus», «cropusy», «Jlureparypay,
«Marematuka», «OCHOBBI O€30MACHOCTH KHU3HENEITCIBHOCTHY», «Pycckuil s3bIk», «Du3nKay,
«OKOJIOTUS».

OIMUCAHUE MECTA YYEBHOI'O IIPEJJMETA B YYEBHOM IIVIAHE

[Tporpamma Kypca XUMUM JUIsl OCHOBHOI LIKOJIBI pa3zpabaThiBajiach C y4€TOM IEpBOHAYaJIbHBIX
MPECTaBICHHA, MTOIYYCHHBIX YUAIIUMUCS B HAYaJIbHOH LIKOJIE MIPH U3YUYEHUH OKPYXKAIOIEro MHUpa.

[IporpaMmma XOTsl U HOCUT OOIIEKYJIbTYPHBIA XapaKTep U HE CTaBUT 3aJady NpodecCcuOoHaANbHOM
MOJATOTOBKH YYaIlIUXCsl, TEM HE MEHEe, MO3BOJIIET UM OIPEICIUTHCS C BIOOPOM Hpoduisi o0ydeHHs B
cTapuiei mKoJe.

B yuebHOM maHe Ha OCBOeHHE Y4eOHOro mpeamera «XUMHS» Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoauTcs 1386 yacoB u3 pacuera: 68 yacoB — 8 kimacc, 68 yacoB — 9 kiacc.

JIMYHOCTHBIE, METANPE/IMETHBLIE, HNPEJIMETHBIE PE3YJIBTATBI
OCBOEHMS YYEBHOI'O ITPEIMETA

JlesTensHOCTh 00pa30BaTEILHOTO YUPEKICHUS O0IIEro o0pa3oBaHus B 00y4eHUN XUMHH JTOHKHA
OBITh HaMpaBJIeHa Ha JOCTHKEHHE 00YUaIOIIUMUCS CIETYIOINX JHYHOCTHBIX PE3yJIbTaTOB:

1. Poccuiickas rpaxkJaHcKas MACHTUYHOCTD (IaTPUOTU3M, YBaxeHHe K OTeUecTBy, K MPOLLIOMY U
HACTOAIIEMY MHOTOHAIMOHAJILHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U A0jra nepen Poaunoi,
uaeHTugUKanus ceds B KauecTBe rpaxkiaaHuHa Poccuu, cyObeKTHBHas 3HAUMMOCTb HCIOJIb30BaHUS
PYCCKOIO SI3bIKa M SI3bIKOB HapoJoB Poccum, oco3HaHuEe M OLIyLIEHHE JIMYHOCTHOM CONPUYACTHOCTH
cynbp0e poccuiickoro Hapoga). Oco3HaHHE ATHHYECKOW NPUHAICKHOCTH, 3HAHME HCTOPHUH, S3bIKa,
KYJIBTYpPBbI CBOEI'O Hapo/a, CBOEro Kpasi, OCHOB KyJIbTYpPHOI'O Hacyeaus HapoaoB Poccuu u yenoseuecTsa
(MIEHTUYHOCTh YEJIOBEKa C POCCHICKOM MHOTOHAI[MOHAJIBHOW KYJIbTYpOH, CONMPUYACTHOCTH HCTOPUU
HapoJ0B U TOCYIapcTB, HAXOAMBILUXCS HAa TEPPUTOPUM COBpeMEHHOM Poccum); uHTEpHOpu3anus
I'YMaHUCTHYECKHX, IEMOKPATHUECKUX U TPAJAULMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCUICKOTO
obmectBa. OCO3HaHHOE, YBXKUTEIBHOE U JOOpOXKeNaTeIbHOE OTHOLIEHWE K MCTOPHH, KYIBTYpE,
penuruy, TpaauLusaM, I3bIKaM, HEHHOCTAM HapoAoB Poccun u Hapo0oB Mupa.

2. 'OTOBHOCTBh M CIIOCOOHOCTh OOYYAIOLIMXCS K CAMOPa3BUTHIO M CaMOOOpPA30BAHMIO HA OCHOBE
MOTHBAIIMM K 00Y4YEHHIO U TO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY U TIOCTPOEHUIO
JanpHeHeil MHIUBUlyadIbHON TpaeKTOpUHM 0O0pa3oBaHMs Ha 0a3e OPHEHTUPOBKU B MUpe npodeccuil u
poecCHOHANIbHBIX PEOUYTEHUI, C YUETOM YCTONUMBBIX MI03HABATEIBLHBIX HHTEPECOB.

3. PazBuToe MopanbHOE CO3HAHME U KOMIIETEHTHOCTh B PELIEHUH MOPAJIbHBIX MPO0JIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OPMUPOBAHHE HPABCTBEHHBIX YYBCTB UM HPABCTBEHHOI'O  IOBEACHMUS,
OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHBIM IIOCTYNKaM (CIOCOOHOCTh K
HPABCTBEHHOMY  CaMOCOBEPIIEHCTBOBAHHUIO;  BEPOTEPIHUMOCTb,  YBAXKUTEJIBHOE  OTHOLIEHHE K
pPENUTMO3HBIM 4YYBCTBaM, B3IUIJaM JIIOAEH WM UX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOpaJH,
HPABCTBEHHBIX, TYXOBHBIX UJI€AJI0B, XPAHUMBIX B KYJIbTYPHBIX TPaJULUAX HApoaoB Poccun, roTOBHOCTH
Ha UX OCHOBE K CO3HATE€JIbHOMY CaMOOTPAaHMYEHHIO B IIOCTYIKAX, IIOBEIEHUHU, PACTOUYUTEIBHOM
MOTPEOUTENHCTBE; CHPOPMUPOBAHHOCTH MPEICTABICHUI 00 OCHOBaX CBETCKOM 3THUKHU, KYJIbTYPHI



TPAAUIIMOHHBIX PEIUTUH, WX PO B PA3BUTHU KYJIbTYPhl M HUCTOpHH Poccum M denmoBedecTBa, B
CTAaHOBIICHUHM TPaKJAHCKOTO OOIIeCTBA W POCCUHCKON TOCYZapCTBEHHOCTH; IMOHHUMAaHHE 3HAYCHUS
HPaBCTBEHHOCTH, BEPHl W PEIUTHH B JKM3HM 4eJIOBeKa, ceMbu u obOmiectBa). ChopMHPOBAHHOCTH
OTBETCTBEHHOT'O OTHOIICHMS K YUCHHIO; YBAXKUTEIBHOTO OTHOIICHUS K TPYAY, HAJTMYHE ONbITA YYaCTHS B
COIMAIPHO 3HaUUMOM TpyAe. Oco3HaHWE 3HAYCHUS CEMbH B JKM3HHM UYEJIOBEKAa U 0OIIecTBa, MPUHSATHE
[IEHHOCTU CEMEIHOMN KU3HU, YBAXKXHUTEIHLHOE U 3a00TIUBOE OTHOIICHHUE K YWICHAM CBOCH CEMBH.

4. ChopMHPOBAHHOCTH LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH, YYUTBHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE, S3BIKOBOE,
JTyXOBHOE MHOT0O0Opa3re COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBaXHUTEIbHOE M JOOpOKENATENbHOE OTHOIICHHE K JAPYroMYy YelIOBEKY, €ero
MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, A3bIKY, BEpe, rpakJaHCKOM Mo3uliuu. ['0TOBHOCTh U CIOCOOHOCTH
BECTH JHAJIOT C JIPYTMMH JIOABMH M JOCTUTATh B HEM B3aMMOINOHMMaHUs (MICHTU(UKALUS ceOs Kak
MOJIHOTIPABHOTO CyOBeKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00pasza MmapTHepa IO AHUAJIOry,
TOTOBHOCTh K KOHCTPYMPOBaHHIO o00pa3za JIOMYCTUMBIX CIIOCOOOB JUAlOra, TOTOBHOCTh K
KOHCTPYHPOBAHUIO Tpollecca Juajora Kak KOHBEHIIMOHUPOBAHUS WHTEPECOB, MPOLEAYP, TOTOBHOCTh U
CIIOCOOHOCTH K BEJICHHIO IIEPETOBOPOB).

6. OCBOCHHOCTh COIMAJILHBIX HOPM, TPABHJI IMOBEIACHUS, POJCH U (POPM COIMAIIEHON XKU3HU B
Ipymmax ¥ cooOImecTBax. Y4yacTue B IMIKOJILHOM CAMOYIPABICHUH U OOIIECTBEHHON XHM3HU B TpeJeax
BO3PACTHBIX KOMIIETEHLIUH C y4ETOM PETHOHANIbHBIX, STHOKYIBTYPHBIX, COIIMAIbHBIX U SKOHOMHYECKUX
ocobeHHocTel ((popMHUpoBaHUE TOTOBHOCTH K YYAaCTHIO B TPOIIECCE YITOPSIIOYCHHS COITUATBHBIX CBS3EH U
OTHOIIIEHWH, B KOTOpbIE BKIIOUYEHBI M KOTOpble (POPMUPYIOT CaMHU ydyallluecs; BKIOYEHHOCTh B
HETMOCPEJACTBEHHOE  TpaXkKJIaHCKOE Y4acTHE, TOTOBHOCTh YYacTBOBaTh B  KU3HENESTECIBHOCTU
MOJIPOCTKOBOTO OOIIECTBEHHOTO0 OOBEIWHEHUS, MPOAYKTUBHO B3aUMOJICHCTBYIOIIETO C COLMAIbHOU
Cpeloil W COIMAIBHBIMH WHCTUTYTaMH, HJCHTHU(PUKAIMA ceOs B KadecTBE CYOBEKTa COIMABHBIX
npeoOpa3oBaHMil, OCBOCHHME KOMIIETEHTHOCTEH B  cdepe  OpraHu3aTOPCKOW  NIEATEIbHOCTH;
WHTEpUOpHU3AIUsl [EHHOCTEH CO3WAATEeNIbHOIO OTHOIIEHHUS K OKpY)Karolleld JIeMCTBUTENBHOCTH,
[IEHHOCTEH COLMAIbHOTO TBOPYECTBA, IICHHOCTH TMPOJYKTUBHOM  OpraHW3aldd  COBMECTHOMU
NEeATETLHOCTH, caMOpeaIu3allii B TPYIIEe U OPTaHU3allUU, IEHHOCTH «IPYroro» Kak paBHOIPABHOTO
naptHepa, (opMHpoBaHHE KOMIICTEHIIMI aHalu3a, MPOSKTUPOBAHMS, OPraHMU3AMU ACSITEIbHOCTH,
pediekcun  M3MEHEHUH, CIOCOOOB B3aMMOBBITOJHOTO COTPYAHHUYECTBA, CIIOCOOOB peanu3aluu
COOCTBEHHOTO TUAEPCKOTO MOTEHINAIIA).

7. ChopMHUPOBAaHHOCTh IIEHHOCTH 3J0POBOTO M 0€30MacHOro 00pa3a >KU3HH, WHTCPUOPHU3AIIMS
MpaBWJI WHAMBUAYAIBHOTO U KOJUIEKTUBHOI'O O€30MacHOr0 IOBEJCHHSI B YPE3BBIYAMHBIX CUTYyalMX,
YIPOKAIOUIUX JKU3HU U 3JJ0POBBIO JIIO/ICH, TpaBUJI MOBEICHHS HA TPAHCIIOPTE U HA JOPOTaXx.

8. Pa3BUTOCTH 3CTETUYECKOTO CO3HAHUS Yepe3 OCBOEHHUE XYI0’KECTBEHHOTO HAcCeaus HapoIOB
Poccuu 1 Mupa, yBakeHHne K UICTOPUU KYJIbTYphl cBoero OTedecTna.

9. CdopMuUpOBaHHOCTH OCHOB JKOJOTUYECKOW KYyIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO KOJIOTUYECKOTO MBINUICHHUS, HATHYUE OTBITA YKOJIOTHUECKH OPHUCHTHPOBAHHON PedIeKCUBHO-
OLICHOYHON M MPaKTUYECKOW AESITENbHOCTH B JKM3HEHHBIX CHUTYyallUsX (TOTOBHOCTh K HCCIIEIOBaHUIO
MIPUPOJIBI, K 3aHATUSAM CEJIbCKOXO3SICTBEHHBIM TPYIOM, K XYA0KECTBEHHO-ICTETUYECKOMY OTPa)KEHHUIO
MNPUPOJBI, K 3aHATHSIM TYPU3MOM, B TOM YHCJIE DKOTYPU3MOM, K OCYILIECTBICHHIO MPHUPOIOOXPAHHOMN
NEeSATETLHOCTH).

MeTanpeaMeTHBIX Pe3yJbTATOB:

MertanpeaMeTHble  pe3yNbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOIIMMUCA MEXIPEIMETHBIC
MIOHSATHUSA u YHUBEpCAJIbHBIC yueOHbIe NeNCTBUS (perynsTuBHBIE, [I03HABATENbHBIE,

KOMMYHUKATHBHBIE).

MexnpeaMeTHbIe IOHATHS

VYcnoBueM (GopMUPOBaHUS MEXKIIPEIMETHBIX IMOHSATHH, HampuMep TakuMX Kak cucTema, (axT,
3aKOHOMEPHOCTh, ()EHOMEH, aHaJlW3, CHHTE3 SBJSETCA OBJAJCHHE OOYYAIOIUMUCS OCHOBAaMH
YUTATEIbCKON KOMIETEHIIMH, MpUOOpEeTeHHEe HABBIKOB pabOThl ¢ MHGOpMaluel, yuacTUe B MPOEKTHON
AesITeTbHOCTH. B OCHOBHOH mIKoJe OyneT mpooikeHa padora mo (pOpMHPOBAHUIO U PA3BUTUIO OCHOB
YUTATEJIbCKOH KoMmeTeHMH. OOyyaroniyecss OBJAJCIOT YTEHHEM KaK CPEICTBOM OCYIIECTBICHUS
CBOMX JaJbHEHIIMX IIJIaHOB: MPOAODKEHHsS oOpa3oBaHUsT U camMooOpa3oBaHMs, OCO3HAHHOI'O
IUTAHUPOBAHMSI CBOETO AaKTyaJdbHOTO M MEPCHEKTUBHOTO Kpyra 4YTEHHUs, B TOM YHCJIE JAOCYrOBOTO,
MOJTOTOBKH K TPYAOBOW M COIMAIBHON AESITEIHHOCTH. Y BBITYCKHUKOB OyneT chopMHUpOBaHA



NOTPeOHOCTh B CHCTEMATHYECKOM YTCHHH KaK CpEACTBE IO3HAHHWS MHpa W ceds B ITOM MHUDE,
rapMOHU3aLUHU OTHOILIEHUH YeloBeKa U 00ILEeCTBa, CO3JaHIH 00pa3a «IOTPEOHOTo OyyIIeroy.

[Ipu u3ydyeHnn xumuM oOydalOLIUECS YCOBEPILIEHCTBYIOT MPHOOPETEHHBIE HAa MEPBOM YpPOBHE
HaBBIKM PpadoTbl ¢ HHpopmanueid u monoiaHAT wux. OHM cMoryr paboTath C TEKCTaMH,
peoOpa3oBhIBaTh U MHTEPIIPETHPOBATH COACPIKAIIYIOCS B HUX WH(POPMAIIHIO, B TOM YHUCIIE:

* CHCTEMAaTHU3HpPOBaTh, COMOCTABIATh, aHAIM3UPOBATh, 0000MATP W  UHTEPIPETUPOBATH
nH(}OpMaIHIO, COAEPKAIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBICTIATh TJIaBHYIO M M30BITOUYHYIO HMH(OPMALIMIO, BBIIOJHATH CMBICIOBOE CBEpPTHIBAHUE
BbIJIEJICHHBIX (DAKTOB, MBICJIEH; MpeCTaBIsITh HHGOPMALIMIO B CKATOM cioBecHOH (opme (B BHJIE MIaHA
WINA TE3UCOB) U B HAINIAJHO-CUMBOJIMYECKOH (hopMme (B BuAE TaONHUIL, TpapUUECKHX CXEM M JUarpamm,
KapT MOHATUN — KOHIIENITYaJIbHBIX AUAarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aM0JIHATH U JOMOJIHSATH TaOJIHIIbI, CXEMBI, IUATPAMMBI, TEKCTHI.

B xonme u3yuenuss xumuu oOydarouuecss NpHOOPeTYT ONbIT NMPOEKTHOI /1esiTeIbHOCTH Kak
ocoboii  Qopmbl  yueOHOW  pabOTBL,  CIOCOOCTBYIONIEH  BOCHHTAHHIO  CAMOCTOSATEIHHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTHUBAaMM U  DPQPEKTUBHOCTH  y4yeOHOU
JESITETLHOCTH; B XOJIE peaM3allii UCXOJHOTO 3aMbICiia Ha MPAKTHYECKOM YPOBHE OBJIAJICIOT YMEHUEM
BbIOMpaTh aJeKBAaTHbIE CTOSIIEH 3a7ade Cpe/CTBa, MPUHUMATh PELICHUS, B TOM YHCIE U B CUTYalHsIX
HeornpeneneHHocTH. OHU MOJTydaT BO3MOXKHOCTH Pa3BUTh CIOCOOHOCTh K pPa3pabOTKe HECKOIBKUX
BapHaHTOB pEIICHHUM, K TMOUCKY HECTAaHIAPTHBIX pEHICHWH, MOUCKY U OCYILECTBICHUIO Hauboiee
MPUEMIIEMOTO PETLICHHS.

[lepeueHb KIIOYEBBIX MEXKIPEIMETHBIX MOHATHI ompezensercs B XoAe pa3pabOTKH OCHOBHOM
00pa30oBaTeNIbHON MPOrpaMMBI OCHOBHOTO 00Imiero oOpa3oBaHHS 00pa3oBaTEbHON OpraHu3alud B
3aBHUCHUMOCTH OT MaTepuajbHO-TEXHUYECKOTO OCHAIICHMs, KaJpOBOrO MOTEHIIMAaa, HCIOJIb3yeMbIX
METO0B pabOThl U 00pPa30BATENBHBIX TEXHOJIOTHH.

B cootBerctB ®I'OC OOO BBIAEHAIOTCS TPHU TPYMIBI YHUBEPCATBHBIX yUEOHBIX JCHCTBUI:
peryJsTHBHBIE, TO3HABATEIbHbIE, KOMMYHHKATHBHBIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOATENBHO ONPEIENSATh e OOY4YeHHUs, CTaBUTh U (OPMYIHPOBATH HOBBIE
3amaun B ydyeOe M T1O3HABAaTEIbHOW JEATENBHOCTH, pa3BUBaTh MOTHUBBI M HMHTEPECHl  CBOEH
MO03HABATEIBHOM JesTeTbHOCTH. OOYUYaIOMMNACS CMOXKET:

® aHAIM3UPOBATH CYIIECTBYIOIIHE U TNIAHUPOBATH OyAyIie 00pa3oBaTEIbHbBIC PE3YIIbTATHI;

® UIACHTUPUIMPOBATH COOCTBEHHBIE TPOOIIEMBI U OTIPEACIISATh IIaBHYIO IPOOIEMYy;

® BBIIBUTATh BEPCHU pEUICHHUS MPOOJEMBI, (OPMYIUPOBATh THUIMOTE3bI, IPEIBOCXHUINATH
KOHEYHBIN pe3ynbTar;

® CTaBUTh LE€Jb JCSATEIbHOCTH HA OCHOBE OIpEIEeIEHHOW MpoOieMbl U CYLIECTBYIOIIHUX
BO3MOKHOCTEI;

e (GopmynHupoBaTh y4eOHBIC 331a4M KaK [Iard JOCTH)KEHUS TIOCTABJICHHOM LIEJN eI TEIbHOCTH;

e 00OCHOBBIBaTh IIEJICBBIC OPHUEHTUPHI M TMPHOPUTETHI CCHUIKAMHM Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBas JIOTMUECKYIO MOCIIEI0BATEIbHOCTD IIArOB.

2. YMeHHME CaMOCTOSITENbHO IUIAHUPOBATh IYTH JOCTM)KEHUS Iesiel, B TOM YHCIe
albTepPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosiee 3(PPEKTUBHBIE CMOCOOBI pelieHUus YYEOHBIX U
MO3HaBaTENbHBIX 3a7a4. OOyUarOIIHIICSI CMOXKET:

e ompeneniaTh HeoOXoIuMBbIe AeCTBHE(S) B COOTBETCTBUU C y4eOHON M MO3HAaBAaTEIHHOU
3a/1a4eil U COCTaBISATH AJITOPUTM UX BBIIOJHEHNUS;

e 000OCHOBBIBATh U OCYILIECTBIISITh BIOOpP Hanbosiee 3(h(HEeKTUBHBIX CIIOCOOOB pelIeHNs y4eOHbIX
Y TIO3HABATENbHBIX 33]1a4;

® OIpeNeNATh/HaX0IuTh, B TOM YHCJIE U3 MPEJI0KEHHBIX BAPUAHTOB, YCIOBUS JIJIsI BBIMOJIHEHUS
yueOHOI 1 I03HaBaTeNIbHOM 3a1auu;

® BBICTPAaWBATh )KU3HEHHBIC TUIAHBI HA KPATKOCPOUYHOE OyayIee (3asBiIsTh LEJIeBbIe OPHEHTHUPHI,
CTaBUTHb aJICKBaTHbIE MM 33Jaud U MpeiuiaraTb JEWUCTBUS, YKa3blBasi U OOOCHOBBIBAS JIOTHYECKYIO
MIOCJIEIOBATEILHOCTD LI1aroB);

e BBHIOMpATh M3 NPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSITENIBHO HCKaTh CPEICTBa/pecypchbl s
pelIeHUs 3a/1a4k/IOCTHKEHUS LU,

® COCTaBIIATH IUIAH PEIICHHUS MPOOIEMBI (BBITOTHEHHS IPOCKTA, IPOBEICHUS NCCIICAOBAHMS);

® OIpeneNATh NOTCHIUAIBHBIC 3aTPYAHEHUS TIPU PEIICHUH YIeOHO!H 1 MTO3HABATEIBHOH 3a/1a4H U
HAXOJUTh CPEICTBA I UX YCTPAHEHUS;



® OIUCHIBaTh CBOW ONBIT, OOPMIISS €ro i Mepeladyd JpyruM JIOASM B BUAE TEXHOJIOTMU
pELIeHNs TPaKTUYECKUX 3aJa4 ONPEEIIEHHOrO KJlacca;

® IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHANBUAYAIBbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO.

3. YMeHHe COOTHOCHUTh CBOW JCWCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOCH NIEATENILHOCTH B MPOLIECCEe TOCTUKEHUS PE3yNbTaTa, ONpeleNsaTh CocoObl JeicTBUI B
paMKax NpeNJOKEHHBIX YCIOBMH M TpeOOBaHMM, KOPPEKTHUPOBATH CBOM JEHCTBUS B COOTBETCTBHH C
u3MeHsomencs curyanueil. O0ydaronmiics CMOXKeT:

® ONpeNeNsATh COBMECTHO € NEAArOroM U CBEPCTHUKAMH KPUTEPHUH INIAHUPYEMBIX PE3YJIbTATOB U
KpUTEPUH OLIEHKH CBOEH yUeOHOH eSITeIbHOCTH;

® CHCTEMAaTH3HPOBATH (B TOM YHCJIE BHIOMPATh MPUOPUTETHBIC) KPUTEPUH TNITAHUPYEMBIX
PE3YJIBTAaTOB U OLICHKU CBOEH ACSATEIBHOCTH;

e 0TOMpaTh MHCTPYMEHTHI JJIs1 OLICHUBAHUS CBOEH JI€ATEIILHOCTH, OCYLIECTBISATh CAMOKOHTPOIIb
CBOEH JIEATENILHOCTH B paMKaXx MPeI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

® OIICHMBATh CBOIO JESATEIBHOCTb, ApIYMEHTHPYsI NPUYMHBI JOCTHKEHHUS WU OTCYTCTBHS
IUTAHUPYEMOT'O PE3YJIbTaTa;

® HaXOIUTh IOCTATOYHBIE CPE/ICTBA /ISl BHIOJHEHUS YUCOHBIX NEHCTBUN B M3MEHSIOMICHCS
CUTYallUU W/ U MIPU OTCYTCTBUU IJIAHUPYEMOTO pe3yibTara;

e paboras 10 cBOEMY IIJIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO AESITEIbHOCTh HA OCHOBE aHAIN3a
M3MEHEHUN CUTYaI|H JUIsl TOJIy4EeHHs 3allJIaHMPOBAHHBIX XapaKTEPUCTUK MPOJIyKTa/pe3ysbTaTa;

e YCTAaHaBIMBaThb  CBA3b  MEXKIY  IIOJYYEHHBIMM  XapaKTEpUCTUKAMHU  IPOIAYKTa MU
XapaKTEpUCTUKAaMU TPOLECCa NEATEIbHOCTH U IO 3aBEPLICHUM AEATEIBbHOCTU IpEAararb U3MEHEHHE
XapaKTEpUCTHK MpoIiecca JUIsl TOJIyUYEHHUs yIyUIIeHHbIX XapaKTepUCTUK MPOIYKTa;

® CBEepATh CBOM JEWCTBUS C LEIbI0 M, NpPU HEOOXOIUMOCTH, HCIPABIATH OIIUOKH
CaMOCTOSITENIBHO.

4. YMeHue OIEHHMBATh NPABWIBHOCTb BBIMOJHEHUS y4eOHOW 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €e perieHus. O0ydaromuiicss CMOKeT:

® ONpeeNaTh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTH) BBHIIOJHEHUS y4eOHOH 3a1au;

® aHAJIM3UPOBATh U OOOCHOBBLIBATH NMPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTapUs IS
BBINOJIHEHUSI Y4eOHOH 3a1auy;

e CBOOOJHO MOJIB30BATHCS BIPAOOTAHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLICHKH, UCXOJ U3
LEJTU ¥ UMEIOLIUXCS CPEJICTB, pa3iinyasi pe3yabTaT U CIIOCOObI ICHCTBUM;

® OLIEHUBATh MPOAYKT CBOEH JEATENBHOCTH IO 3aJaHHBIM W/WIM  CaMOCTOSTENIbHO
OTIpe/IeNIEHHBIM KPUTEPUSM B COOTBETCTBUU C LIEIIBIO JESITENIHOCTH;

e 00OCHOBBIBATh JTOCTHKUMOCTbH II€JIM BBIOPAHHBIM CIIOCOOOM HAa OCHOBE OIIEHKH CBOUX
BHYTPEHHUX PECYPCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

e (uKCUPOBATh M AHAIM3UPOBATh JUHAMUKY COOCTBEHHBIX 00pa30BaTEbHBIX PE3YIbTATOB.

5. Bnanenue ocHOBaMM CaMOKOHTPOJISI, CAMOOLIEHKH, NPUHSATHS PEIIEHUN U OCYLIECTBICHUS
OCO3HaHHOTO BBIOOPA B yueOHOMH U Mo3HaBaTeabHON. O0yJaromuiicss CMOXeT:

e HaOJIOaTh U aHAJIU3UPOBATHh COOCTBEHHYIO YUEOHYI0 U IO3HABATENIbHYIO JESTEIbHOCTh U
JesITeILHOCTD JPYTruX 00yJaromuxcs B Mpoliecce B3auMOIPOBEPKHY;

® COOTHOCHUTBH peajbHble U IUIAHUPYEMbIE pe3yibTaThl MHAMBHUIYATbHOH 00pazoBaTeIbHOM
JEATENBHOCTH U JEJIaTh BBIBOABI;

® [IPUHMMATH PELICHUE B YUeOHOU CUTYyallul U HECTHU 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSTENIFHO OIpPENEeNIsATh MPUYMHBI CBOETO yCIlieXa WM Heyclexa W HaXOIUTh CHOCOOBI
BBIXO/Ia U3 CUTYyalluu HEYCIIEXa;

® DPETPOCIEKTUBHO OINpPENENATh, KaKhe ACHCTBUS MO pEelIeHUIO yueOHOW 3a7aul WK [apaMeTphl
ATHUX JEHCTBUIA NPUBEIH K HOJTYYCHUIO UMEIOIIEroCs MPOIyKTa y4eOHOM AesITeTbHOCTH;

® JIEMOHCTPHPOBATH MPUEMBI PETYJSALMH MCUXO(YU3HOIOTHYECKUX/ IMOLMOHAIBHBIX COCTOSHUMN
JUIsl  AOCTIKEHUs d(¢¢deKTa YCIoKoeHUs (YCTpaHEHHS SMOIMOHAIBHOW HANpsIKEHHOCTH), 3ddexTa
BOCCTAHOBJICHHs (OCiIa0yieHus] TpOsBICHUN yTomuleHus), d3(dexta axTHUBH3ALMMU  (TIOBBILICHUS
MCUX0(U3HOTOTUUECKOU PEAaKTUBHOCTH).

Ilo3naBartenbubie YY /]
6. VYMeHue ompenensTb TOHATHUSA, CO3/aBaTh OOOOIICHUS, YCTaHABIWBAThL AHAJIOTHH,
KJIacCCH(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMpATh OCHOBAaHUS MW KPUTEPUU IS KIACCHU(PUKAIINH,



yYCTaHABJIMBATh MPUYHMHHO-CJICICTBEHHBIE CBS3U, CTPOUTH JIOTHUECKOE PACCYKIACHHE, YMO3aKIIOYCHUE
(MHIYKTUBHOE, JIETYKTUBHOE, [10 AaHAJIOTUH) U JAeNaTh BBIBOAbL. OOYJarOMUNACI CMOXKET:

e 1010UpaTh CIOBA, COMOJYMHEHHBIE KIOYEBOMY CIIOBY, OMPEIEISIIONINE €ro MPU3HAKU U
CBOMCTBA;

® BEHICTPAWBATh JIOTUYECKYIO IIEMOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIOBA U COMOAYMHEHHBIX eMY
CJIOB;

® BBHIICIATH OOMIUI MPHU3HAK JBYX WU HECKOJBKUX MPEAMETOB WMIIU SIBICHUN U OOBACHATH MX
CXOZCTBO;

e O00BEIUHATH MPEAMETHl U SBJICHUS B TPYMIbl MO OMNPEJCICHHBIM IMpPU3HAKaM, CPaBHHUBATh,
KJ1acCU(UIUPOBATh U 00001aTh (HAKTHI U SIBICHUS;

® BBIICTISITH SIBJICHHE U3 OOIIETO psifa IPYTUX SBICHHUIA,

® OIpeneiaTh 00CTOSTENbCTBA, KOTOPbIE NPEIIIECTBOBAIM BO3HUKHOBEHHMIO CBSI3U MEXIY
SIBIICHUSIMH, M3 3TUX OOCTOSATENHCTB BBIICIATH ONPEIEIIONINE, CIIOCOOHBIE OBITh MPUYHHON TaHHOTO
SIBIICHUSI, BBISIBIISITH IPUYMHBI U CJICJICTBUS SBICHUM;

® CTPOUTH PACCYKIEHHE OT OOIIUX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHHUSM M OT YaCTHBIX
SIBJICHHUI K OOIIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYKICHHE Ha OCHOBE CPaBHEHUS MIPEAMETOB U SIBJICHUM, BBIJIEISS TIPU 3TOM OOIIIHE
MPU3HAKU;

e W3jaraTh MOJYYCHHYIO HH(POPMAIIHIO, HHTEPIIPETHPYS €€ B KOHTEKCTE PeIIacMoi 3a/1a4H;

® CaMOCTOSTENIFHO YKa3blBaTh Ha HMH(OpManunio, HYXIAIOUIYIOCS B TPOBEpKe, Hpeiaratb U
IPUMEHSTH CII0CO0 MPOBEPKH JOCTOBEPHOCTH HH(POPMALINY;

e BepOaNM30BaTh HMOIMOHAIFHOE BIIEYATIICHUE, OKA3aHHOE Ha HETO UCTOYHHUKOM;

e OOBSCHATH SIBJICHMS, IPOLIECCHI, CBA3H U OTHOILIEHUS, BBISABIIEMbIE B X0Ji€ TO3HABATEJILHON U
UCCIIEIOBATENIbCKON JIEATENHHOCTH (TIPUBOANTH OOBSICHEHHE C W3MEHEHHEM (DOpMBI MPE/ICTABICHUS,
OOBSCHSTH, IETATU3UPYSI WIIH 0000111asT; OOBSICHATH C 3aJJaHHON TOYKH 3PCHHS ),

e BEHIABJIATH W HA3bIBATh NMPUYHUHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXKHBIC / HambOoJee
BEPOSITHbIE TPUYHHBI, BO3MOXKHBIC TOCIEACTBUSA 33JaHHON MPUYHHBI, CAMOCTOSITENFHO OCYIIECTBIISI
MIPUYMHHO-CJIEICTBEHHBIN aHau3;

e JIeNaTh BBHIBOJI HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HBIX TOYEK 3PEHUS, OATBEPKIATh BHIBOJ
COOCTBEHHOW apryMeHTaluel UM CaMOCTOSATEIHHO OMy4YeHHBIMU JaHHBIMHU.

7. YMeHwHe c03/1aBaTh, IPUMEHSTH U TPeoOpPa30BhIBATh 3HAKH U CUMBOJIBI, MOJICIIA U CXEMBI IS
peleHus yueOHbIX U MO3HABATEIbHBIX 3a7a4. OOyJaromuiics: CMOXKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM IPEIMET W/UITU SIBJICHHE;

® OMNpeeNaTh JOTHYECKHE CBSI3U MEXAy NMpeAMEeTaMH W/WIH SIBICHUSIMH, 0003Ha4yaTh JaHHBIC
JIOTHUYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

e Co3/aBaTh a0CTPaKTHBIN WM peaibHbIi 00pa3 nmpenaMeTa u/uiu sIBICHUS;

® CTPOUTH MOJEJIb/CXeMY Ha OCHOBE YCJIOBUI 3a[ja4M U/UJIH CTI0c00a ee PEeIICHNUS;

e co3JaBaTh BepOasibHble, BEUIECTBEHHbIE M HWH(OPMALMOHHBIE MOJEIH C BbIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA I OMPEICIICHUsI CIIOco0a PEIIeHHs 3a/Ila4l B COOTBETCTBUU C
CUTYyallueH;

e Tpeo0Opa30BEIBATE MOJIENU C IEIHIO BBIABICHHUS OOMIMX 3aKOHOB, ONPEACIIONINX TaHHYIO
MPEIMETHYIO 00JIaCTh;

® T[IEPEBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYI0) MHGOpMalKi0 U3 TpaduyecKoro Hiu
(dhopman30BaHHOTO (CUMBOJIBHOTO) MPEJCTABIEHUS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, AJITOPUTM JEHCTBUS, UCIPABISATH UM BOCCTAHABIMBATHL HEU3BECTHBIN paHee
aJITOPUTM Ha OCHOBE UMEIOIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS AITOPUTM;

® CTPOUTH JIOKA3aTEIbCTBO: NPSIMOE, KOCBEHHOE, OT IPOTUBHOTI'O;

® AHAIM3UPOBATH/pe(IIEKCUPOBATh OMBIT pPa3padOTKM W pealu3alud Y4eOHOTO TPOEKTa,
HCCIIeIOBAaHUs (TEOPETHUUYECKOTI0, IMIIMPUUYECKOT0) HAa OCHOBE IMPEAJIOKEHHOM NMpOOJIEMHON CUTYyallMH,
MOCTaBJICHHOM LIEeIN W/UJIH 3aJJaHHBIX KPUTEPUEB OLICHKH MPOJIyKTa/pe3ysbTaTa.

8. CwmpicrioBoe urenne. OOYJarOIIUNC CMOXKET:

® HAXOOUTh B TeKcTe Tpedyemyr uHPoOpMaluio (B COOTBETCTBUM C IENSIMH CBOEH
NeSATETLHOCTH);

® OpHCHTUPOBATHCS B  COACPKAHMHM TEKCTa, TIOHMMATh IIEJIOCTHBIA CMBICI  TEKCTa,
CTPYKTYpPHUPOBAThH TEKCT;



® YCTaHABIMBAaTh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IPOLIECCOB;

® DPE3IOMUPOBATH IVIABHYIO UJICIO0 TEKCTA;

e [Ipeo0Opa3oBBIBATh TEKCT, «IEPEBOAS» €r0 B JAPYIyI0 MOJAJIbHOCTb, UHTEPIPETUPOBATH TEKCT
(XynOXKEeCTBEHHBI U HEXYHO0XKECTBEHHBIH — Y4eOHbIH, HAyYHO-TIOMYJIAPHBIN, HHPOPMALIMOHHBIH, TEKCT
non-fiction);

® KPHUTHYECKU OLIEHUBAThH COJEpKaHue U (HopMy TeKcTa.

9. ®opmupoBaHHME M Ppa3BUTUE SKOJOTMYECKOIO MBIIUICHUS, YMEHHE IPUMEHATh €ro B
MO3HABATEIBHON, KOMMYHHKATHBHOM, COLMANIBHON TMpakTHKE W NPOPECCHOHATHHONH OpHEHTAINU.
OOyuaromuiicst CMOXKET:

® OIpeJeNATh CBOE OTHOLIEHHE K IPUPOIHOI cpee;

® aHATU3UPOBATH BIMSIHUE SKOJIOTHYECKUX (PAaKTOPOB HA CPEIy OOUTAHHS KHUBBIX OPTraHU3MOB;

® [IPOBOAMTH NPUUMHHBINA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYaLHi;

® [POTHO3MPOBATH U3MEHEHUs CUTyallUd IPU CMEHE JCUCTBUS OHOro (axkTopa Ha JeHcTBHE
npyroro gakTopa;

® pacHpOCTPaHATh HKOJIOTMUYECKUE 3HAHUS U y4acTBOBaTh B IPAKTHUUECKHX JEJax IO 3alluTe
OKPYKAIOILEH CPENIbI;

® BbIpaKaTh CBOE OTHOIIEHUE K MIPUPOJIE YepPe3 PUCYHKH, COUMHEHUSI, MOJIENIH, IPOCKTHHIE
paboTHI.

10. Pa3BuTHE MOTHBAIMM K OBJAJICHUIO KYJIbTYpOW aKTHBHOI'O MCIIOJIb30BaHMs CIOBapel U
JPYTUX MOUCKOBBIX cucteM. OOyyaronuiicss CMOXKeT:

e OmpenessiTh HeOOXOAMMBbIE KITFOUEBbIC TOUCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYILECTBIATH B3aUMOJECHUCTBUE C DJIEKTPOHHBIMU IIOMCKOBBIMHM CHCTEMAaMHU, CIOBAPSMU;

e (QopMHpOBaTP  MHOXXECTBEHHYIO  BBIOOPDKY U3  TIOMCKOBBIX  HMCTOYHHKOB  JJISt
00BEKTHUBU3AIIMH PE3YJIBTATOB ITOUCKA;

® COOTHOCHTH IIOJyYEHHBIE PE3YJIbTATHI [IOUCKA CO CBOEH 1€ATEIBHOCTBIO.

Kommynukarusubie YY /|

11.  VYMeHue opraHu3oBbIBaTb y4€OHOE COTPYAHMUYECTBO U COBMECTHYIO JAESITEIBHOCTH C
yUUTENIeM M CBEPCTHUKAMHU; paboTaTh MHAMBUAYAJBbHO M B TPYIIE: HaXOAWUTh OOILIee pelIeHHE U
paspemarb KOH(IMKTBI HAa OCHOBE COIJIACOBaHMSA IO3WIUH M ydera HHTEPECcOB; (HOPMYIHpPOBATH,
apryMEeHTUPOBaTh U OTCTauBaTh CBO€ MHEHHE. OOyUaromuiicss CMOXKET:

— OIpenemsITh BO3MOXHbBIE POJIM B COBMECTHOM J1€ATEIBHOCTH;

— WrpaTh ONPEEIICHHYIO POJIb B COBMECTHOM €ATEIBHOCTH;

— INpUHUMATh MO3UIUI0 COOECeJHMKA, MOHMMAs MO3MIHMIO JIPYroro, pasziuyaTh B €ro peuu:
MHEHHE (TOUKY 3pEHHS ), T0KA3aTeIbCTBO (ApTryMeHTHI), (aKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

— OIpenensTh CBOM JCHCTBUSL U JEWCTBUSA TapTHEPA, KOTOpbIE CIIOCOOCTBOBAIM WIIU
IIPEMSITCTBOBAJIM NIPOYKTUBHOM KOMMYHHUKALUY;

— CTPOMTH MO3UTUBHBIE OTHOIIEHUS B IIpOIiecce yUeOHOM U M03HaBaTEIbHOM J1€ATEIbHOCTH;

— KOPPEKTHO M AapryMEHTHPOBAaHHO OTCTaMBaTh CBOIO TOYKY 3PEHMs, B JUCKYCCHUM YMETh
BBIJIBUT'aTh KOHTPApPryMeHTHI, epedpa3upoBaTh CBOIO MBICIb (BJIaJeHHE MEXaHHM3MOM SKBHUBAJCHTHBIX
3aMeH);

— KPUTHYECKHM OTHOCHUTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM  IIpU3HAaBaTh
oOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTHPOBATH €T0;

— IpelJaraTh aJIbTEPHATUBHOE pellleHHe B KOH(IMKTHOM CUTYalNH;

— BBLIEJATH OOILIYIO TOUKY 3PEHUS B JUCKYCCUU;

— JIOrOBapHUBaThCsA O NpaBWJIaX M BOIpOcax Ul 0OCYKIEHHS B COOTBETCTBMM C IOCTABIEHHOM
nepe rpymmon 3a1aden;

— OpraHM30BBIBATh yU4eOHOE B3aMMOJAEHUCTBHE B IpymIie (ONpeAesaTh 00Iue LETH, PaCIpeaesiTh
pOJIHU, IOTOBAapUBATHCS IPYT C APYTOM U T. 11.);

— yCTpaHATh B  paMKax Juajora pa3pblBBl B  KOMMYHUKalUH,  OOYCIIOBJICHHbIC
HETMIOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI cOOECeHUKA 3a1auu, (POPMBI WIIM COJEPKAHUS AHAjIora.

12.  VYMeHHEe OCO3HAHHO WCIIOJNB30BaTh pPEUeBbIe CpPEACTBA B COOTBETCTBHM C 3ajadei
KOMMYHHMKAIIMA JUJIsl BBIPQXKEHUS CBOMX UYBCTB, MBICIEH M TOTPEOHOCTEH M IJIaHUPOBAHUS U
peryisiiui  CBOEM JEATEIbHOCTH; BIJIAJEHUE YCTHOM W TNHCBMEHHOM pEeYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOW peubto. O0yJaronuiicss CMOXKeT:

e OMNpeeNaTh 3aja4y KOMMYHHKAIlUU U B COOTBETCTBUU C HEN OTOMpATh peyeBbIe CPENICTBA;



e 0TOMpaTh U UCIOJB30BaTh pEUYEBbIE CPEACTBA B MPOIIECCE KOMMYHUKALIUU C APYTUMU JIIOJIbMU
(nuasnor B mape, B MaJou rpyrre u T. 1.);

® TMPEICTaBIsATh B YCTHOW WM MHCBMEHHON ¢opMe pa3BEepHYTHIH IUTaH COOCTBEHHOM
NEeSATeTbHOCTH;

e COOIIOaTh HOPMBI ITYOJIMYHON PEUH, PErIaMeHT B MOHOJIOTE U JIUCKYCCHU B COOTBETCTBHH C
KOMMYHUKATUBHOMW 3aJ1auei;

® BBHICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KIEHHUE) W 3ampaliuBaTh MHEHHE IMapTHepa B
paMKax qualora;

e TPUHHUMATH PEIICHUE B XOJI€ IUAJIOTa U COTJIACOBBIBATh €T0 C COOECETHUKOM;

® CO3/1aBaThb MHCbMEHHBIE «KJIMILIWPOBAHHBIE» W OPHUTMHAIBHBIE TEKCThl C MCIOJb30BaHUEM
HEO0OXOJIMMBIX PEUEBBIX CPEJICTB;

® ICIOJB30BaTh BepOajbHBIE CpEACTBA (CpPEACTBA JIOTMYECKOW CBSI3U) [IJisi  BBIICJICHUS
CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® CIOJb30BAThH HeBepOanbHbIe cpencTBa W HarJsiIHbIE MaTepuabl,
MIOITOTOBJICHHBIE/OTOOPAHHBIC 10T PYKOBOJICTBOM yYUUTEIIS,

e JleNaTh OLIEHOYHBIA BBIBOJ O JOCTHMIXKEHUHU LIEJIM KOMMYHHMKAIMM HEMOCPEICTBEHHO IOCIe
3aBEPIICHHS] KOMMYHHUKATHBHOTO KOHTAKTa U 00OCHOBBIBATH €TO.

13. dopMUpoBaHME W pPa3BUTHE  KOMIIETEHTHOCTH B  00JIACTM  HCIIOJIb30BAHUS
nH()OpPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorwi (nanee — MKT). O0yuaromuiicss CMOXKET:

® [ICJICHANPABJICEHHO MCKATh M MCIOJb30BaTh WH(OPMAIMOHHBIE PECYPCHI, HEOOXOIUMBIE ISt
pelIeHns yueOHBIX U MPAKTHYECKHUX 3a/1a4 ¢ momotisio cpencts UKT;

e BbEIOMpaTh, CTPOUTH M HCIIOJIB30BATh AJEKBATHYI0 MH(MOPMAIIMOHHYIO MOJENb IS Mepeaadu
CBOMX MBICIICH CpEACTBAMU E€CTECTBEHHBIX M (OPMAIBHBIX S3BIKOB B COOTBETCTBHHM C YCJIOBHSIMHU
KOMMYHUKAIIUH;

® BbHIIETATH UH()OPMAIIMOHHBIA aCMeKT 3a/lauyM, ONEepHUpOBaTh JAHHBIMHU, HCIOIB30BaTh MOJETH
peleHus 3a1a4u;

® UCIONB30BaTh KOMITBIOTEPHBIE TEXHOJNOTHUM (BKJIIOYas BBIOOp aJeKBAaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX MPOTrPaMMHO-AIIAPATHBIX CPEJICTB U CEPBUCOB) IS PelIeHUs] HHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX y4eOHBIX 3a7ad, B TOM 4YHCIIe: BBIYHCICHHUE, HAlMCaHWE MHCEM, COYHHCHUH,
JOKJIaJI0B, pedepaToB, CO3JaHUE MPE3CHTAUN U Ip.;

® HCIOJIE30BaTh HHPOPMAITUIO C YIETOM STHYCCKUX U MPABOBBIX HOPM;

e co37aBaTh MH(POPMALMOHHBIE PECYPCHI PA3HOTO THIMA U JUIsl Pa3HBIX ayAUTOPUHN, COOIIONATH
MH(GOPMALIMOHHYIO TUTUEHY U TpaBuUiia HHPOPMAIIMOHHOM 6€301acHOCTH.

IIpeaMeTHBIX pe3yIbTATOB:

BbInyCKHUK HAYYHTCSH:

®XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOICHUE, U3MEPEHHUE, SKCTICPUMEHT;

®OIMMCHIBATh CBOMCTBA TBEPJBIX, JKUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICISAA WX CYIICCTBEHHBIC
MPU3HAKY;

®pACKpPBIBATh CMBICII OCHOBHBIX XUMHUYECKHX TMOHATHH «aTOM», «MOJIEKYJa», «XHUMHYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CJO0KHOE BEIIECTBO», «BAJICHTHOCTHY», «XHUMUYECKAs PEAKLIHI»,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUHU;

®pACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TEOPUH;

®pa3MYaTh XUMUYECKUE U (PU3UIECKUE SIBIICHUS;

®Ha3bIBaTh XUMUYECKUE AIIEMEHTHI;

e OIpeIesITh COCTAaB BEIIECTB MO UX (hopMynaMm;

® ONPEICIIATh BAJIECHTHOCTh aTOMA JIEMEHTA B COCIMHEHHUSIX;

® OIIpEIEISTh TUI XUMUYECKUX PEAKIINN;

®Ha3bIBATh IPU3HAKH U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;

®BLISIBJISITh NPU3HAKH, CBUACTEIBCTBYIOIIME O NPOTEKAHUU XHUMHUYECKOM peakiuuu mpu
BBIIIOJIHEHUHM XUMHUYECKOIO OIbITA;

® COCTaBJISITh (DOPMYITBI OMHAPHBIX COCTUHEHUH;

®COCTAaBJIATh YPABHEHUSI XUMUUECKUX PEAKIIMA;

eco0Our01aTh MpaBuia 6e30nacHoOl pabOoThI TP MPOBEICHUH OIBITOB;

®10J1b30BaThCS JTAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIO;



®BBIUNCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB;

®BBLIYKCIIATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO JIEMEHTA 10 (OpMyJie COEAMHEHMUS,

® BBEIUUCIIATH KOJIMYECTBO, 00bEM MIIM MACCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, MACCEe PEareHTOB
WJIU IPOAYKTOB PEAKIINH;

®XapaKTepHu30BaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOAA U
BOZOPOAA;

®110J1y4aTh, COOMPATh KHCIOPO U BOJOPO/;

®pacro3HaBaTh OMBITHBIM MTyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOI;

®pacKpbIBATh CMBICH 3aKOHA ABOrajipo;

®PaCKpPHIBATh CMBICII TIOHATHIA «TEIUIOBON 3(p(PEeKT peakunm», «MOJSIPHBIA 00bEM»;

e XapaKTepHU30BaTh (PU3NYECKUE U XUMUUYECKHE CBOWCTBA BOIBI;

®PACKpPBIBATH CMBICII IOHATUS «PACTBOPY;

®BBIUMCIISATH MACCOBYIO J0JIF0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

¢ [IPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MaCCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA;

®HA3bIBATh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

e XapaKTEePHU30BaTh (PU3HMUECKUE U XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIIIECTB: OKCHAOB, KHCJIOT, OCHOBAaHUM, COJICH;

® OIIpENENATh PUHAJIEKHOCTD BEIIECTB K ONPEEICHHOMY KJIACCY COCIMHEHH;

©COCTaBIATH (POPMYJIIBI HEOPTAHUYECKUX COCTMHEHUI M3yYEHHBIX KJIACCOB;

®[IPOBOJUTH  ONBITHI, IOATBEPXKIAIOIIME XUMHYECKHE CBOICTBA M3Y4YEHHBIX  KJIACCOB
HEOPraHMYECKUX BEIECTB;

®pacIO3HaBaTh OIBITHBIM IIyTEM PAacTBOPBI KUCIOT M IIEIOYEH IO M3MEHEHHUIO OKPACKHU
WHJUKATOPA;

®XapaKTEpHU30BaATh B3aUMOCBS3b MEXKAY KJIACCAMU HEOPraHUYECKUX COEIMHEHU;

epackpbiBaTh cMmbic [lepuoanueckoro 3akona [[.M. Menneneena;

®00BSIICHITH (PU3UUECKHI CMBICI AaTOMHOTO (TIOPSAKOBOT0) HOMEpa XMMHUYECKOT'O AJIEMEHTA,
HOMEPOB T'PYIIIBEI U IEproaa B nepuoandeckoit cucteme [1.M1. Menneneena;

®00BSICHITh 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B IIpeieax
MaJbIX TEPUOJIOB U TJIaBHBIX MOATPYIII;

®XapaKTepHU30BaTh XMMUUYECKHE AJIEMEHTHI (0T BOAOPO/a A0 KaJIbIMs) HA OCHOBE UX MOJIOKEHUS B
nepuoandeckoit cucreme .M. MenaeneeBa u 0cOOEHHOCTEN CTPOCHHS UX aTOMOB;

®COCTaBJISITh CXEMbl CTpOeHUsi atoMoB mepBbix 20 sjemMeHTOB mepuoaunyeckoil cuctemsl .M.
Menneneena;

®paCKpBIBATh CMBICI TOHATHI: «<XUMUYECKAs CBS3bY, «IJEKTPOOTPULIATEIBHOCTDY;

®XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOMN
pELIeTKH;

®OIIPEIEIATh BUJl XUMUYECKON CBSA3M B HEOPTAHUYECKUX COETMHEHUSX;

®11300pakaTh CXEMbI CTPOSHHS MOJIEKYJ BEIIECTB, 00OpAa30BaHHbBIX Pa3HBIMU BUJIAMHU XUMUYECKHUX
CBs3EH;

®paCKpPBIBATh CMBICI NOHITHI «HOH», «KATHOH», «aHUOHY, <QJIEKTPOJIUTHI», «HEIIEKTPOIUTHD,
«QIEKTPOJINTUYECKAs. JTUCCOLUMALUA», «OKUCIUTEIbY», «CTENEHb OKUCIEHUS» «BOCCTAHOBUTEIIbY,
«OKHCIIEHHEY, «BOCCTAHOBJICHUEY;

e OIIPEEIATh CTENIEHb OKMCIICHHS AaTOMA JIEMEHTA B COCIUHEHUH;

®paCKpBIBATh CMBICII TEOPUU IEKTPOJUTHUECKON TUCCOLMALINY;

© COCTaBJISITh YPABHEHUS DJIEKTPOJIUTHUECKON TUCCOLUALIMY KUCIIOT, IIEJI0UY€EH, COJIEH;

®00BSICHITH CYHTHOCTh IpOIEcca SIEKTPOIUTUIECKON AUCCOLUAIUHN U PEAKIMII HOHHOTO 0OMEHa;

®COCTaBJISITH [TOJIHBIE U COKpPAIIEHHbIE HOHHBIE YPaBHEHUS peakIiMi 0OMEHa;

® OTIpeACTISATh BO3MOKHOCTh MMPOTEKAHMSI PEaKIUi HOHHOTO 0OMEHa;

®[IPOBOJUTH PEAKLINH, IOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3JINYHbIX BELIECTB;

® OIIpEeENITh OKUCIUTENb U BOCCTAHOBUTEIID;

®COCTAaBJIATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINIA;

®Ha3bIBATh (DAKTOPBHI, BIUSIONINE HA CKOPOCTh XUMHUUECKON peaKIiH;

® KJIACCU(UIMPOBATH XMMUYECKHE PEAKIINH 110 PA3INYHBIM IPU3HAKAM;

®XapaKTEPHU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOEHHEM U CBOMCTBAMU HEMETAJLIOB;



®[IPOBOJUTH ONBITHI IO TMOJYYEHHIO, COOUpPAHUI0 M HU3YYEHHUIO XHMHUYECKHX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIICKUCIIOTO ra3a, aMMHaKa;

®pacro3HaBaTh OMBITHBIM ITyTeM T'a3000pa3HbIe BEIIECTBA: YIIIEKHUCIBINA Ia3 1 aMMHUaK;

®XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOCHHEM U CBOWCTBAMHU METAILJIOB;

e Ha3bIBaTh OpraHUYEcKHe BellecTBa Mo ux ¢GopMmylie: MeTaH, 3TaH, STHIIEH, METaHOJ, 3TaHOII,
[JIMIIEPUH, YKCYyCHasi KHCIIOTa, aMUHOYKCYCHAasl KHCJIOTa, CTEApUHOBAs KHCJIOTa, OJICMHOBAs KHUCJIOTA,
TJII0KO033;

® OIICHMBATh BIMSHUE XUMHUYECKOI0 3arpS3HEHUS OKPYXKAIOIIEH Cpe/ibl Ha OPraHU3M YEJIOBEKa;

erpaMOTHO 0OpaIIaThCs C BEMIECTBAMHU B TIOBCETHEBHOM KU3HU

e OIpeIeIsITh BO3MOXKHOCTh TMPOTEKAHUS PEAKUUNA HEKOTOPBIX MPEICTABUTENICH OpPraHUYEeCKUX
BEIIECTB C KHCIOPOIOM, BOJIOPOJIOM, METAJNIAMU, OCHOBAaHUSIMU, TAJIOT€HAMH.

BbINYCKHUK MOJIYYHT BO3MOKHOCTh HAYYHThCH:

® gbI0GUCAMNb U NPOGEPSAMb IKCHEPUMEHMATLHO SUNOME3bl O XUMUYECKUX CBOUCMBAX 8eujecms
Ha OCHOBe UX COCMABA U CIMPOEHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYEeCKUe peakyuu, o xapakxmepe u
NPOOYKMAX PA3IUUHBIX XUMUYECKUX PeaKyull;

® Xapakmepuzoeamuv 8eujecmsa no CoCmasy, CMpoeHuro U C8OUCMEaM, YCMaHABIUBAMD
NPUYUHHO-CIEOCMBEHHBLE CEA3U MENCOY OAHHBIMU XAPAKMEPUCUKAMU BEUeCmEd;

® CoCmMasnsimb MONEKYIAPHbLE U NOJIHbIE UOHHBLE YPABHEHUSL NO COKPAUJCHHBIM UOHHBIM
VPaBHeHUAM,

® 1PO2CHO3UPOBANb cnocobHocmy sewecmsa npos6IAMb OKUCIUMebHbIe unu
B0CCMAHOBUMENbHBLE CBOUCBA C YUENOM CIENneHell OKUCTIeHUs. 2IEMEHMO08, BX00AUUX 8 €20 COCMA8;

® CcoCmasnams ypasHenus peakyuil, COOMeemcmeayuWux nocied08amelbHOCMU NPeepaujeHutl
HeOp2aHu4yecKux 6ewecms pasiuiHbiX Kiaccos,;

® GbI0GUCAMb U NPOGEPSIMb IKCNEPUMEHMATLHO SUNOME3bl O PEe3YIbmamax 6030eltCmeus.
PA3IUYHBIX (DAKMOPOB HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

® UCNONBL306aMb  NPUOOpEemenHble 3HAHUA Ol  IKONOSUYECKU 2PAMOMHO20 NO0BeOdeHUs 8
OKpydHcaroujeli cpeoe;

® UCNONL306AMb NPUOOPEemeHHble Klouesble KOMNEMeHYUu HNpuU 6bINOJHEHUU NPOEKmos8 U
VUeOHO-UCCNIe008AMENbCKUX 300y N0 U3YUEHUIO CBOUCMS, CNOCOD08 NONYYeHUs U PACNO3HABAHUS
sewecms;

®  00BEKMUBHO OYEHUBAMb UHPDOPMAYUIO O BEUYECMEAX U XUMUUECKUX NPOYEeCCax;

® Kpumuuecku OMHOCUMbCA K NCeBOOHAYUHOU UHGOpMayuu, He0oOPOCOBECMHOU peKiame 6
cpeocmeax maccogou uHgopmayuu,

® 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX ZHAHUL NO XUMUU OJisi NPAKMUYECKOU O0esimenlbHOCHU
yenoseKa,

® co030a8amb MoOOenU U Cxemvl Ol peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HEe0OX00UMOCMb  COONVO0eHUsT NPEeONUCAHULL, NPedlazaemvlX 68 UHCMPYKYUAX NO  UCNOIb308AHUIO
JleKkapema, cpeocms OblmoBoU Xumuu u op.

IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEIMETA

K xonny 8 kinacca yuyeHUK HAYYUTCS: K «xonyy 8 «knacca yuenuk
NOLYYUM BO3MONCHOCTD HAYYUMBCA.!
OcHOBHbIE MOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NPeACTABJIEHU)
* OTIMCHIBATH CBOWMCTBA TBEPIBIX, JKUAKHX, Ta3000pa3HBIX * cpamomuo  obpawjamecsi ¢
BEIIIECTB, BBIICIISAS UX CYIIECTBEHHBIEC MPU3HAKH; gewecmeamu 8 NOBCeOHe8HOl
* XapaKTepPH30BaTh BEIIECTBA II0 COCTAaBY, CTPOCHUIO H | JHCU3HU,
CBOWCTBaM, YCTaHaBJIMBaTh INPUUYMHHO-CIIEJCTBEHHBIE CBS3U * 0oco3nHasamev  HeobX00UMOCMb
MEXy TaHHBIMHU XapaKTePUCTUKAMH BEIECTBA; CcoOMO0EeHUsL  NPABUL  IKONOSUUECKU
* pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHX TOHITUH | 6e30nacHozo nogeoeHus 8
«aToM», «MOJIEKYJIa», «XHUMHUYECKHHA DIIEMEHT», «IPOCTOE | OKpYocaiouell npupooHol cpeoe;
BEIIIECTBOY», «CJOXKHOE BEILIECTBO», «BaJEHTHOCTBY», HCIOIB3Ys * NOHUMAamMbs cMbICT u
3HAKOBYIO CUCTEMY XUMHUU; HeobXxo0uMocmo cobnodenus




* 1300pa)kaTh COCTaB MPOCTEUIIUX BEIIECTB C ITOMOIIBIO
XUMHYECKHX (OpPMYJI M CYHIHOCTh XMMHUYECKHX pEaKIUil C
MOMOILIbIO XUMUYECKUX YPaBHEHUH;

* BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO
Macchl BELIECTB, a TaKXE MAacCOBYIO JIOJI0 XUMHUYECKOIO
DJIEMEHTA B COCAMHCHUAX TJId OLOCHKU HUX HpaKTquCKOﬁ
3HAYMMOCTH;

d CpaBHI/IBaTB 110 COCTaBy OKCHJbI, OCHOBAHHs, KHCIIOTHI,
COJIM;

* KJIacCU(PUITMPOBATh OKCHIABI U OCHOBAHUS IO CBOMCTBAM,
KHCJIOTHI U COJIA 11O COCTaBy;

* ONUCHIBATh COCTaB, CBOWCTBAa M 3HAYCHHE (B MPHUpOJAC U
MPaKTUYECKOU JEATETbHOCTH 4YeJIOBEKa) MPOCTHIX BEIIECTB —
KHCJIOPOJIa U BOJOPO/IA;

* [aBaThb CPaBHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKHUX
3JIEMEHTOB M BaXKHEHIIMX COCAWHECHHU €CTECTBEHHBIX CEMCEHCTB
IICJIOYHBIX METAJIOB U T'aJIOIT'CHOB,

* I0JIb30BaThCSl  JTAOOpaTOpHBIM  OOOpyIOBaHHUEM U
XUMHYECKOU MOCYA0M;
* IPOBOJIUTh  HECIOXKHbIE  XUMHUYECKHE  ONBITHI U

HAOIIOJICHUS 32 U3MEHEHUSIMU CBOWCTB BEIIECTB B MPOIECCE UX
MpeBpalieHui; coOII01aTh MpaBujia TEXHUKH 0€30MaCHOCTH MpU
MIPOBEJICHUH HAOIIOICHHI U OIIBITOB;

* pa3aM4aTh SKCHEPUMEHTAIbHO KHUCJIOTHI M  IIEJIOYH,
MOJIB3YSICh ~ WHIUKATOpaMH;  OCO3HABaTh  HEOOXOIUMOCTH
coOmrofeHust Mep 6e30MacHOCTH MPU OOPAIIeHUH C KUCIOTaMHU U
HIeJI0YaMHU.

npeonucaunuil, — npeoiacaemMvix - 8
UHCMPYKYUAX N0 UCNONb308AHUIO
Jexapcms, cpedcma OblmoGou Xumuu
uop.;

* UCNOIL308AMD
npuoopemenmvie K04 egvle
KOMNemeHMHOCMU NPU 8bINOJIHEHUU
UCCNe008aAMENLCKUX  NPOEKMO8  NO
U3YUEHUIO ceoticms, cnocobog
NOLyYeHUs. u PACNO3HABAHUS
geuecms;

* Pazeueams KOMMYHUKAMUBHYIO
KOMNnemeHmHOCHb, UCNONL3YA
cpeocmea  YyCmMHOU U NUCbMEHHOU
KOMMYHUKayuu  npu  pabome ¢
meKkcmamu yuebHuKa u
OONOTHUMENbHOU Jaumepamypot,
CNPABOYHLIMU mabauyamu,
NpPOAGIAMY 20MOBHOCHb K
VBANCEHUI0 UHOU MOYKU 3PeHUs npu
06cyaHcoenuu pe3yaipmamos
8bINOJIHEHHOU pabombl,

* 00bEKMUBHO oyeHugamo
unpopmayuro 0 Gewgecmeax  u
XUMUYECKUX NpOYeccax, KpumuyecKu

OMHOCUMbC K NCEeBOOHAYYHOU
ungopmayuu, Heod0OpocosecmHoU
pekname, Kacarowecs

UCNOTIb308AHUA PA3TUYHbLX 6eUieCme.

Ilepuoguyecknii 3aKOH U NEPUOAUYECKASA CHCTEMA XUMHYecKHX djieMeHToB JI. M. MenaeeeBa.

CTtpoeHue BenecTBa

K konmy 9 knacca ydeHUK Hay4dHuTCA:

* KJacCU(UIIMPOBATh XMUMHYECKHE DJIEMEHTHI Ha METaJlIbl,
HEMCTAJUIbI, OJJEMCHTBI, OKCHUIAbI W THAPOKCHUIAbI KOTOPBLIX
aM(oTepHbl, U HMHEPTHBIC 3JIEMEHTHI (Ta3bl) JJI OCO3HAHUS
BAXXHOCTH yHOPAAOYCHHOCTH HAYUYHBIX 3H21HPII>1;

* pPacKpbIBaTh CMBICIT MIePUOTHIECKOTO
J. 1. Meneneena;

* ONIMCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy
HepI/IOI[I/IT-ICCKOI\/JI CHUCTEMBI XUMHNUYCCKHUX 3JICMCHTOB,

* XapaKTepHU30BaTh COCTaB aTOMHBIX SIZIEP U pacIpeneiieHrue
YHUCia 3JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX
3JIEMEHTOB MaJIbIX MEPHOIOB MEPUOTUICCKON CHCTEMBI, a TAKKE
Kajus 1 KaJIbITUs,

3aKOHa

* paznuuaThb  BHMJbBl  XMMHMYECKOW  CBSI3U:  HOHHYIO,
KOBAJEHTHYI0 MOJSPHYIO, KOBAJEHTHYIO HENOJIPHYIO U
METAJUINYECKYIO;

* 1300paxath DSJIEKTPOHHO-UOHHBIE (HOPMYITBI
00pa30BaHHBIX XMMUYECKHUMHU CBSA3SIMHU Pa3HOTO BU[A;

* BBIABJIATH 3aBUCUMOCTBH CBOMCTB BEIIECTB OT CTPOCHHUS HX
KPUCTAJITIMYECKUX PEUICTOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX,
METaJUIMYECKHUX;

* XapaKTepu3oBaTb  XMMHMUYECKHE  DJIEMEHTBl M HX
COEMHEHUS Ha OCHOBE IIOJIOXKEHUS DIIEMEHTOB B IIEPUOANYECKOMN

BCIICCTB,

K «konyy 9 «xnacca yuenuk
NOJYYUN 603MONCHOC HAYYUMbCA.

* 0CO3HABAMD 3HAYeHue
meopemuyeckux SHAHULL ons
NPaKmuyecKkoll dessmenvHocmu
yenoeexa,

* OnuCwLIBAMb U3yyeHHvle

00beKmvl KAk Ccucmemvl, NPUMEHsIsL
JIO2UKY CUCTNEMHO20 aHAIU3A,

* NpUMEHAMb 3HAHUSL 0
3aKOHOMEPHOCMAX — NepuooUdecKkoll
cucmemvbl  XUMUYECKUX — DNIEMEHMO8
071 00vsACHeHUsT U  NpeosudeHus
CBOUCME KOHKPEMHbIX 6eUjeCm8,

* pazeueamv UHGOPMAYUOHHYIO
KOMNEeMeHMHOCHb nocpeocmeom
yenyonenusi 3HaHui 006 ucmopuu
CMAHOBNEHUSL XUMUYECKOU HAYKU, eé
OCHOBHBIX NOHAMULL, NEPUOOUYECKO20
3aKOHA KAK OOHO20 U3 BANCHEUUUX
3aKOHO8 Npupoobl, a MaKx#ce O
COBPEMEHHBIX OOCMUNCEHUSX HAYKU U
MEXHUKU.




CHUCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

* ONHCHIBATH OCHOBHBIE 9Tl OTKPBITUSA
. . MenzaeneeBbIM MEPUOINYECKOTO 3aKOHA U IEPUOTUUECKOMN
CHUCTEMBl XUMHUYECKHX DJIEMEHTOB, XHU3Hb M MHOTO0Opa3HYIO
HAy4YHYIO JI€ATEIbHOCTh YUCHOI'O;

* XapakTepH30BaTb  HAY4YHOE H MHPOBO33PEHUYECKOE
3HAYEHHUE NEPUOAUYECKOT0 3aKOHA M IMEPUOJUYECKONM CHCTEMBI
xumuueckux dyemenToB . . Menneneena;

* OCO3HaBaTh  HAy4YHbIE  OTKPBITUS  KakK
JUTUTCIIBHBIX ~ HAOJIOJICHUM, OIBITOB, HAayYHOU
MPEOJO0JIEHUS TPYTHOCTEN U COMHEHHIA.

pe3yabTaT
MOJIEMHUKH,

MHoroo0pa3ue XuMH4eCKHX peaKuii

K koHny 8 kiacca yyeHMK HAyYHTCH:

* OOBACHATh CYTh  XUMHMUYECKHUX
IPUHLUIINATBHOE OTJIIMYUE OT (PU3HUYECKHUX;

* Ha3bIBaTh MPU3HAKK U YCIIOBHSI MPOTEKAHHsSI XMMHYECKUX
peaKLHii;

* YCTaHaBIMBATh IIPUHAJICKHOCTh XMMHUYECKON PEaKLHUU K
ONpEAeNICHHOMY THUILy IO OJHOMY M3 KIAacCU(UKAIMOHHBIX
IPU3HAKOB: 1) IO 4YHMCIy M COCTaBy HCXOJHBIX BEIIECTB H
OPOAYKTOB pPEAKIUH (peakluu COEAUHEHMS, pa3IoKEeHMUs,
3aMelleHuss U OOMEHa); 2) MO BBIACJICHHIO WJIU IOTJIOLICHUIO
TEIUIOTHI (peaklny 3K30TEPMUYECKUE U SHTOTEPMUUECKUE);

3) M0 U3MEHCHUIO CTENCHEH OKUCICHUSI XUMHYECKUX JJIEMEHTOB
(peakuuu OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIE ), 4) no
00paTUMOCTH Ipoliecca (peakuu o0paTuMble 1 HEOOpaTHUMBIE);

* Ha3bIBaTh (PAKTOPHI, BIUSIOUINE HA CKOPOCTh XMMHUYECKUX
peaxkuuii;

* Ha3pIBaTh  (DaKTOPHI,
XUMHYECKOI0 PaBHOBECHSI;

* COCTaBJISATh YPaBHEHUS AJIEKTPOJIUTUYECKON ITHUCCOIHAIII
KHUCJIOT, WIEJIOYEH, COJIEW; IOJHBIE M COKpAIlCHHbIE HOHHBIE
YpaBHEHMs peakuuid OoOMEHa; ypaBHEHMsS OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUI;

* IPOTHO3UPOBATh MPOAYKTHl XMUMHYECKHX pEakUuil 10

MPOIIECCOB W HX

BJIMAOINUC Ha CMCIIICHUEC

dopmynaM/Ha3BaHUSIM  HUCXOAHBIX  BEIIECTB;  OMNPEIEISTh
UCXOJIHbIE BellecTBa MO (opMynaM/Ha3BaHUAM HPOTYKTOB
peakuuy;

* COCTaBJIATh YpPaBHEHHMA pPEAKIMH, COOTBETCTBYIOIIMX
IIOCJIEI0BATEIBHOCTH («uenouke») IIpEBpALLCHUN
HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB;

* BBIABJIATH B IIPOLIECCE  DKCIEPUMEHTa  NPU3HAKH,

CBU/IETENIbCTBYIOIIHME O MPOTEKAHUHU XUMUYECKON peaKkIiH;

* IPUTOTOBJIATH PACTBOPHI C OIPEIEICHHON MacCOBOH 10y1ei
PAcTBOPEHHOI'O BEIIECTBA;

* OIIPENENATh XapaKTep Cpeabl BOJHBIX PAaCTBOPOB KHUCIOT U
11e7049ei 0 N3MEHEHHIO OKPACKU UH/IUKATOPOB;

¢ IPOBOAUTH KAYCCTBCHHLIC PCAKIUH, MMOATBCPIKIAIOIINC
HaJIMYME B BOJAHBIX PACTBOpax BEIIECTB OTAEIbHBIX KaTHOHOB U
AQHUOHOB.

K «xonyy 8 knacca yuenux
RONYYUM B03MONCHOCHIb HAYHUMBCA!

* cocmasnAmes MONEKYIapHble U
NONHble  UOHHblIE — VPABHEHUs  NO
COKPAUWEHHBIM UOHHBIM YDAGHEHUSAM,

* NPUBOOUMb NpUMepPbl PeaKyull,
nOOMBEPHCOAIOWUX  CYUECMBOBAHUE
83AUMOCEA3U ~ MeNHCOY — OCHOBHBIMU
KIACCamu Heop2aHU4ecKux 6euecms,

* NPOCHO3UPOBAMb  Pe3VIbManbl
8030€liCMBUsL PA3TUYHbIX (DAKMOPOE
Ha U3MeHeHUue CKOPOCMmU XUMUYECKOl
peakyuu;

* NPOCHO3UPOBAMb  Pe3VIbmanbl
8030€liCMBUsL  PA3TUYHbIX (PAKMOPOE
Ha cmewjenue XUMUYECKO20
pasHogecus.

MHoroo0pa3ue BemecTB

K xonmy 9 kiacca yaeHHK HayquTCS:

K «konyy 9 «xnacca yuenux




* OTIPENEIIATh MPHHAMIC)KHOCTh HEOPTaHNUECKUX BEIECTB K
OJTHOMY W3 M3YYEHHBIX KJIACCOB/TPYIIT: METAJUIBI M HEMETAJLIbI,
OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (HOPMYIIBI BEIIECTB 110 UX Ha3BaHUSAM;

* OIpEJEIISATh BAJICHTHOCTD U CTENICHb OKUCIICHUS 3JIEMEHTOB
B BEIIIECTBAX;

* COCTaBIATh (OPMYJIBI HEOPraHWYECKHX COEAMHEHUH 110
BAJICHTHOCTSIM W CTENCHSIM OKHCJICHHS DSJIEMEHTOB, a TaKXKe
3apsijiaM MOHOB, YKa3aHHBIM B TaOJHIle paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHHI U COJICH;

* O0BACHATh 3aKOHOMEPHOCTH H3MEHEHHsS (PU3UUECKUX H
XMMHYECKHUX CBOWCTB TMPOCTHIX BEIIECTB (METAIOB U
HEMETaJNIOB) M HX BBICIIMX OKCHUJIOB,  OOpa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO NEPHOIOB;

* Ha3bIBaTh OOIIMe XUMHUYECKUE CBOMCTBA, XapaKTEPHbIE JIs
TPYII OKCHOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3bIBaTh OOIIMe XUMHUECKUE CBONCTBA, XapaKTepHBIE IS

KOKJIOTO W3 KIJIACCOB HEOPraHWYECKHX BEIISCTB: KHCIIOT,
OCHOBaHMI, COJICH;

* IPUBOJWUTH  TPHUMEPHl  PEAKIHMH,  TOJITBEPKAAIONTUX
XUMUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHHM U COJICH;

* ONpEETATh BEIIIECTBO-OKHUCIIUTEIIb u BEIIECTBO-

BOCCTaHOBUTEIIb B
peaxknusx;

* COCTaBJIATh OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIN OanaHc
(17151 U3yYEHHBIX peakLuii) 10 NPeJI0KEHHBIM CXeMaM peaKIHii;

* IPOBOJIUTH JIAOOpPATOpPHBIE OMBITHI, IMOJATBEPKIAIOIINE
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX
BEILIECTB;

* IPOBOJIUTh JIA0DOPATOPHBIE OMNBITHl MO TMOJIYYEHHIO H
coOupaHMIO Ta3000pa3HBIX BEMIECTB: BOAOPOJA, KHUCIOPOJA,
YIJIEKUCIIOrO0  rasa,  aMMHaka;  COCTaBIsATh  YPAaBHEHUS
COOTBETCTBYIOLIMX PEAKIUH.

OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX

noOJIyuyum 603MOINCHOCNIb HAYHYUMbCA.!
® NpocHo3Uposantb  XumudeckKue
ceolicmea eeuecme HA OCHoee Ux
cocmaea u CmpoeHus,
® NPpOcHO3UpOBAMb CnocooOHOCMb

seuecmasa NPOSIGIAMb
OKUCIUMeEIbHblE unu
60CCMAHOBUMENbHbIE  CEOUCMEA  C
Yyuemom cmenenei OKUCTeHUs
INEMEHMO8, BX00AUUX 8 €20 COCMAB;
* BbIAGIAMD cyujecmeosamie

2eHeMUYecKoUu 63aUMOCBA3U MeHCOy
gewecmeamu 6  pAody:  Npocmoe
seujecmso — OKCUO — 2UOPOKCUO —
CoNb;

* Xapakmepuzoeambo ocobvie
ceolicmea KOHYEeHMPUPOBAHHBIX
CepHOU U A30MHOU KUCIOM,

* NPUBOOUMD npumepbl
VPABHEHUU  peakyuil, J1excaujux 6
OCHOBE  NPOMBIULIEHHbIX — CNOC0D08
noJy4eHus ammuaxa, cepHol
KUCTIOMbL, YY2YHA U CIATU;

* onucvlgamsv  Quzuueckue U
Xumuueckue npoyeccwl, AGIAIOUUECs
uacmslo Kpy2080poma eujecms 8

npupooe;
* OPeaHU306b16aAMb, NPOBOOUND
YVueHuueckue npoexmol no

UCCNIE008AHUIO  CBOUCNE eeulecms,
umewwux e6aslCHoe npakmudeckoe
3HAa4YeHrue.

YYEBHO - TEMATHYECKHWH IJIAH

8 kuacc.
Konuue | B ToM uncne:
ConeprkaHue mporpaMMbl CTBO nabopaTopHble | MPAKTHUYECKUE | KOHTPOJIHHBIC
JacoB OTIBITHI paboThl paboThl
BBenenue 4 2
Tema 1. ATOMbI XHMHYECKHX 3JIeMeHTOB | 9 3 1
Tema 2. [IpocTbie BelecTBa 6 2 1
Tema 3. CoeniHeHHS] XUMHYECCKUX 14 8 1
3JIEMEHTOB
Tema 4. I3MeHeHUsI, MPOUCXOASLIHE C 12 2 1
BeLIeCTBAMM
Tema 5. IpakTuxym 1. Ipocreiimmue 3 3
onepamyy ¢ BeIeCTBOM
Tema 6. PactBopenue. PacTBopbl. 18 17 1
CaoiicTBa pacTBOPOB 3JIEKTPOJIUTOB




Tema 7. [IpakTuxym 2. CBoiicTBa 1 1
pacTBopoB JiekTpouToB (14)

Peszeps 2

70 35 4 5
9 knace
Benenne. O0masi XapakTepuCTHKA 10 11 1

XUMHUYECKUX 3JIeMEHTOB U XUMHYECKHX
peakuuii. Ilepuoguyeckuii 3aKoH u
Ilepuoguyeckas cucreMa XUMHYECKHX
ayemenToB JI. V1. MeHnaeneeBa

Tema 1. MeTajLibl 14 8 1
Tema 2. [IpakTukym 1. CBoiicTBa 2 2

METAJJIOB ¥ UX COeIUHEeHUH

Tema 3. HemeTasibl 25 22 1
Tema 4. [IpakTukym 2. CBoiicTBa 3 3

COeMHEHUI HeMEeTALII0B

Tema 5. O6001eHNe 3HAHUI 10 XUMUH 10 1

3a Kypc 0cHOBHOI1 mko.abl. IloaroroBka
K I'OCYAapCTBEHHOI NTOTOBOM
arrectanuu (TUA)

Peszeps 4

68 41 5 4

COJEPXAHUE YYEBHOI'O ITIPEIMETA
8 kmacc
(2 u B HEmETIO, BCero 68 1)

Beenenne (4 4)
[Ipenmer xumun. Bemectsa. [IpeBpamenns BemecTs. Pons xumun B :xu3HM yenoseka. Kpatkue
CBECHHUS 110 UCTOPHUH Pa3BUTHUSI XUMHUU. OCHOBOMOIIOKHUKHA OTEUECTBEHHOW XUMHUH. 3HAKU (CUMBOJIBI)
xumMudeckux emeHToB. Tabnuma J[. M. Menaeneea. Xumudeckue Gopmyisl. OTHOCUTETbHAS aTOMHAS
Y MOJIEKYJIIpHas Maccbl. MaccoBas 1015 2JIEMEHTA B COEIMHEHUH
demoncTpauuu. 1. Mozenu (mmapocrepxueBbie 1 CTroapra— bpuriie6a) pa3inuHbIX TPOCTHIX U CIOXKHBIX
BemecTB. 2. Komieknus cTeKITHHONH XUMUIecKor mocynbl. 3. Komekius MaTepraioB U U3ACTUi U3 HAX Ha
ocHOBe amoMuHMs. 4. B3auMmopaeiicTBre MpamMopa ¢ KHCIOTOM U MOMYTHEHHE N3BECTKOBOM BOABI.
JlaGopaTopHble ONbITHI.
1. CpaBHeHHE CBOWCTB TBEPABIX KPUCTAUIMIECKUX BELIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH MCIAPEHHSI BOJBI, OJICKOJIIOHA U STHIIOBOTO CITPTA C (GHIBTPOBATIBHON OyMarm.
IIpeameTHBbIE pe3ybTAThI 00y4YeHUs
VYyamuiica OJDKEH YMemb:
®  KCIIOJIL30BATh TIPH XapaKTEPUCTHKE BEIIECTB IMOHATHUS: «aTOM», «MOJIEKYIIa», «XUMUYECKUH JIEMEHT,
«XMMHUYECKHUH 3HaK, UITH CUMBOJD), «BEILECTBOY, KIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «CBOHCTBA
BCHICCTB», KXXUMHUYCCKHEC ABJIICHUS), <<(1)I/ISI/I11€CKI/IG SABJICHUSA, «KOS(i)(l)I/IHI/IeHTLI», CHUHICKCHBI»,
«OTHOCHTEITbHASI aTOMHAs Macca», OTHOCUTENIbHAS MOJISKYIIIPHAS Macca», «MaccoBast JI0JIsl DIIEMEHTay;
¢ 3HATH: IPEIMETHI H3YUYEHHS €CTECTBEHHOHAYYHBIX AUCIUILINH, B TOM YHCIIC XUMHUH; XUMUYECKHIE
cumBoisl: Al, Ag, C, Ca, C1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHS U POU3HOIICHUE;
KJIacCH(UINPOBATH BEIIECTBA IT0 COCTABY HA IMPOCTHIE U CIIOXKHBIC; PA3/INyYaTh: Tejla U BEIIECTRa,;
XMUMUYECKUH JIEMEHT H MPOCTOE BELIECTBO;
®  ONHCHIBAaThH: GOPMBI CYIIECTBOBAHUS XMMHUUECKHUX JIEMEHTOB (CBOOOHBIE aTOMBI, IIPOCTHIE BEIIECTBA,
CJIOKHBIC BellleCTBa); TabauuHyr0 Gopmy [leproanieckoi CHCTEMbI XUMUYECKUX DJIEMEHTOB; MOJIOKEHHE
anemenTa B Tabmune /1. V1. MenzaeneeBa, HCHONB3Ys MOHATHS KIIEPUOI», KTPYIIIA», «IIaBHAS HOATPYIIIAY,
«1o0oYHasg MOATPYIIIa»; CBOHCTBA BEIIECTB (TBEPABIX, )KUAKHX, Ta3000pa3HbIX);
® OOBSCHATH CYHIHOCTh XUMHUYECKHUX SIBICHHUH (C TOYKH 3PEHHUSI aTOMHO-MOJICKYJISIPHOTO YYEHHUS) U UX
NPUHIUIHAAIBHOE OTINYUE OT (PU3NYECKHX SBICHHH;
o XapaKTeprU30BaTh: OCHOBHBLIC METOABI MU3YUCHHA €CTCCTBECHHBIX NUCIUILIINH (Ha6JIIO):[eHI/Ie, OKCIICPpHUMCEHT,
MOJICIIMPOBAHKE); BEIIECTBO M0 €r0 XMMHUUECKOH (hOpMyJIe COTIACHO TUIAHY: Ka4eCTBEHHBIH COCTaB, THIT




BeIlIecTBa (MPOCTOE HIIH CI0KHOE), KOJIMYECTBEHHBI COCTAB, OTHOCHTEJIbHASI MOJIEKYJISIpHAs Macca,
COOTHOIIICHHE MAaCC JJIEMEHTOB B BEIIECTBE, MAaCCOBBIE JIOJH DJIEMEHTOB B BEIIECTBE (IS CIIOKHBIX
BEIIECTB); POJIb XUMHH (TIOJIOKHUTENBbHYIO U OTPULATENbHYIO) B )KU3HH YEJIOBEKa, apT’yMEHTHPOBATh CBOE
OTHOIIIEHUE K ITOU MpodIemMe;

®  BBIYHCISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MacCy BEIIECTBa U MACCOBYIO JIOJII0 XUMHUUYECKOTO dJIEMEHTa B
COCTMHEHHMSX;

® IIPOBOJWTH HAOJIIOICHHS CBOMCTB BEIECTB U SIBIICHUMH, TPOMCXOIAIINX C BEIIECTBAMHY;

e co0oAaTh MpaBmiia TEXHUKH O€30MACHOCTH MPH POBEICHUN HAOMOACHUH 1 TaO0PATOPHBIX OTIBITOB.

MeTtanpeaMeTHbIe pe3yJbTATHI 00yYeHUsI
Yyammiica NOJKEH YMemb:

o OIIPEACIATh HpO6HeMBI, T. €. YCTaHaBJIMBaTb HECOOTBECTCTBUC MCIKAY KCJIIACMBIM 1 HCﬁCTBHTCHBHBIM;

®  COCTaBIATH CIOKHBIN MJIaH TEKCTA;

®  BIAJCTh TAKUM BHJOM H3JI0KCHHUS TEKCTA, KaK IIOBECTBOBAHKE; MO/I PYKOBOJICTBOM YUHUTEIIS POBOIMTH
HEIOCPEeICTBEHHOE HAOII0ICHHE;

®  1I0J pPYKOBOJCTBOM YUHUTENS OPOPMIISITH OTUET, BKIIIOYAIONINI ONMcaHue HaOII0IeHH, eT0 PE3yIbTaToB,
BBIBOJIOB;

®  HCIIOJIB30BATh TAKOH BU MBICIIEHHOTO (MICaTBHOT0) MOACIUPOBAHHMS, KaK 3HAKOBOE MOJIETUpOBaHue (Ha
HpUMepe 3HAKOB XMMUUYECKHX DIIEMEHTOB, XUMUYECKHX (hopMmyn);

®  HCIOJIB30BATh TAKOI BUJI MaTEPHAIBLHOTO (IIPEIMETHOTO) MOICIUPOBAHHMS, KaK (PU3HIECKOE
MOJIEITUpOBaHue (Ha MpUMepe MOJACIUPOBAHHUS ATOMOB U MOJIEKYJ);

® TOJydYaTh XMMUYECKYIO HHPOPMALUIO U3 PA3UYHBIX HCTOYHUKOB; OTIPENIENISATh OOBEKT U aCTIeKT aHAIN3a 1
CHUHTE3a, OINPEACTIATh KOMIIOHCHTLI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHAIN3a U CHHTEC3a,

o OCYIIECTBJIATh KAYE€CTBCHHOC U KOJIMYECTBCHHOC OITMCAHNE KOMIIOHCHTOB O6’LCKT3;

®  ONpeneNnsTh OTHOUICHUS 00BEKTa C APYTUMH 00BEKTAMU; OTIPEIEIISATh CYIECTBEHHbIE TPU3HAKK 00BEKTa.

Tema 1. Atombl xumMuyecknx dyiementoB (9 4)
OcHOBHBIE CBEJIEHUS O CTPOEHUHU aTOMOB. COCTaB aTOMHBIX si/Iep: MIPOTOHBI U HEUTPOHBL. M30TOMBI
OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000J109eK aTOMOB 371eMeHTOB Ne 1 — 20 B Tabnuue /1. U.
MenneneeBa. MetauinuecKkrue U HEMETAJUIMYECKUE CBOMCTBA JIIEMEHTOB. MI3MEeHEeHME CBOWCTB XUMHYE-
CKHMX 3JIEMEHTOB IO Tpynmam 1 nepruoaam. MonHast xumuyeckas cBsizb. KoBaJieHTHas! HEMOJApHAS XH-
MHUYECKas CBA3b. DIEKTPOOTpULATENbHOCTh. KOBaneHTHas nossipHas xumMuieckas. Metamnnueckas
xumuueckast cBsi3b. KontponpHas pabora Nel «ATOMBI XUMHUECKHUX 3JIEMEHTOBY
JdemoncTpanuu.
5.Mozenu aToOMOB XUMHUYECKHUX 3JIEMEHTOB.
6.1Iepuoaudeckas cucrema XuMHueckrx aiaeMenToB Jl. Y. Menneneesa (pa3nuyuHbie GOpMBI).
JlabopaTopHble ONbITHI. 3. MoaeIupoBaHHe PHUHIIUIIA JSUCTBUSI CKAHUPYIOIIEr0 MUKPOCKoa. 4.
N3rorornenne Moaenei MoJIeKyl OMHAPHBIX coemuHEHUH. 5. 3roToBIeHNEe MOIEIH, HILUTFOCTPHUPYIOIIECH CBOWCTBA
METAJIIMYECKON CBS3H.
IIpenmeTHbIe pe3yabTaThbl 00yYeHHs
VYyamuiics JOJDKEH YMemb:
®  HCIIONIB30BATH NMPH XapaKTEPUCTUKE aTOMOB MOHATHS: «IIPOTOH», KHEHTPOHY, «AJIEKTPOH», «XUMUIECKUH
3JIEMEHT), «MaCCOBOE YHCII0Y», «H30TOID», «IIEKTPOHHBIN CIIOI», «IHEPTETUIECKHUI YPOBEHDY, «AJIEMEHTHI -
METAJIIBD», «3JIEMEHTHI-HEMETAILIbI»; TIPH XapaKTEPUCTHKE BEIIECTB MOHATHUS «HMOHHAS CBSI3b», KHOHBD»,
«KOBaJICHTHAS HEMOJISIPHAS CBSI3bY, KOBAJICHTHASI TIOJISIPHASI CBSI3bY, «INEKTPOOTPULATEIEHOCTEY,
«BAJIEHTHOCTHY, KMETAIUTMIECKAs CBS3bY;
®  OIIMCBIBATh COCTaB U CTPOEHHE aTOMOB 3JIEMEHTOB C MOPAIKOBbIMU HOMepamu 1—20 B Ilepuoaudeckoit
cucteMe xumuueckux semeHToB J[. 1. Menneneena;
®  COCTaBIIATH CXEMBI PACIPENEICHUsS AIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOW 000JI0UKe
aTOMOB; CXEMBI 00Pa30BaHUS Pa3HBIX TUIIOB XUMHUYIECKOH CBSI3H (MOHHOH, KOBAJICHTHOH, METAIUTMIECKOMN );
e  OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XUMHUYECKHUX JJIEMEHTOB (3aps/I0B siIep aTOMOB, YHCIIA
JJIEKTPOHOB Ha BHEITHEM JJIEKTPOHHOM CJIO€, YUCIIO 3aIOTHEMBIX JIEKTPOHHBIX CIIOEB, palyC aTOMa,
3NEKTPOOTPUIIATEFHOCTh, METAIIINUECKHE U HEMETAIUTMYECKUE CBONCTBA) B EPHOIaX U IPyIIax
(rmaBHBIX oarpymmax) [leproamyaeckoii cucreMbl xuMuaeckux siaemenToB /I, 1. MeHnneneeBa ¢ TOUKn
3peHHs TEOPUU CTPOEHUS aTOMa;
® CpaBHHMBATh CBOMCTBA aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HAXOISAIINXCS B OAHOM MIEPUOJIE WIH TIIaBHOM
noarpymnmne Ilepronndeckoit cucremsl XuMudeckux anemeHToB J[. V. MenzaeneeBa (3apsioB siaep aToMOB,
qycia 3JEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3alOJHAEMBIX 3JIEKTPOHHBIX CIOEB, PaANYC
aToMa, 3JIEKTPOOTPHUILATENILHOCTh, METAJUINYECKHE U HEMETAJUINIECKHE CBOICTBA);
e 1aBaTh XapaKTEPUCTUKY XUMHUECKHX 3JEMEHTOB 10 UX MoJoXxeHuto B [lepnonnueckoii cucreme



XuUMuUecKux anemMeHToB J. 1. MenzaeneeBa (XUMUYECKUH 3HAK, IOPSIIKOBBIA HOMEp, IEPHOA, TPYIIIIA,
MOJIrpyYIIa, OTHOCHTENBHAS aTOMHAsI Macca, CTPOSHHE aToMa — 3apsiJl Apa, YUCIO POTOHOB H
HEUTPOHOB B si/ipe, O0Iee YHCIIO 3JIEKTPOHOB, paclpeielieHHe JIEKTPOHOB 0 3JIEKTPOHHBIM CIIOSIM);
OTIPEAETATH THUIT XUMHUYECKOH CBSI3U IO (hOpMyJie BEIIECTBA; MPUBOIUTH MMPUMEPHI BEUIECTB C Pa3HBIMH
TUTIAMU XUMUYECKOH CBS3H;

®  XapaKTepHU30BaTh MEXaHU3MbI 00pa30BaHMI KOBAJICHTHOMN CBs3M (0OMEHHBIN ), HOHHOH CBS3H,
METATMYECKOM CBSI3H;

e  yCTaHaBJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBSI3U: COCTAB BEIIECTBA — THIT XUMHUYECKOH CBS3H;

®  COCTaBIATH (POPMYJIBI OMHAPHBIX COEAMHEHUI 110 BAJICHTHOCTH,

®  HaxOJHUTh BAJICHTHOCTH JIEMEHTOB 110 (hopMyJsie OMHAPHOTO COSTMHEHUSI.

MetanpeaMeTHble pe3yJbTaThl 00y4eHU s
Yyamuiica JOKEH YMemabi.

¢ (opmynHpoBaTH THITOTE3Y O PEIICHHUIO MMPOOIIEM; COCTABJIISTH TJIaH BHITIOIHEHNS yueOHO 3a1aum,
pereHus mpodiieM TBOPUECKOTO U MOMCKOBOTO XapaKTepa, BBIMOJIHEHHUS IPOEKTa COBMECTHO € YUUTEIIEM;

®  COCTaBIIATH TE3HUCHI TEKCTA;

e  BIQ/IETh TAKUM BHJIOM HM3JIOKEHHS TEKCTa, KaK OMMCAaHME; NCIIOIB30BaTh TAKOH BHII MBICICHHOTO
(MaeaapHOTO) MOJCTMPOBAHMS, KaK 3HAKOBOE MOJICIMPOBaHUe (Ha IPUMEpPE COCTABICHUS CXeM
00pa3oBaHMsI XUMHUICCKOU CBSI3N);

®  HCIIOJIB30BATh TAKOH BUJ MaTepPHaIbHOTO (IIPEAMETHOTO) MOJEITHUPOBAHUSI, KaK aHAJIOTOBOE
MO/ICTIMPOBAHHUE;

®  HCIOJB30BaTh TAKOH BHUI MaTEPHAILHOTO (IIPEIMETHOTO) MOAETHPOBAHHSA, KaK (pr3mdeckoe
MO/ICTIMPOBaHKE (Ha MpUMEPe MOJIENEH CTPOCHHUS aTOMOB);

®  omnpeensaTh 00bEKTHl CPAaBHEHHS U aCIIeKT CPaBHEHUSI 00BEKTOB; BBITIOIHITH HEMOIHOE OTHOJTMHEHHOE
CpaBHCHHUE;

o BBITIOJIHATH HECTIOJTHOC KOMIUICKCHOC CPaBHCHUEC, BBITIOJIHATD ITOJIHOC OI[HOJ'IPIHGfIHOC CpaBHCHUC.

Tema 2. IIpoctoie BemecTa (6 1)
[Ipocteie BemecTBa-MeTamwibl [IpocThie BelecTBa-HEMETAILIbI, UX CPAaBHEHUE C METAJIIaMU. AJIJIOTPOIUSL.
KonugecTo BemecTBa. MomsipHBIif 00heM ra3000pa3HbIX BemiecT.B Pemenne 3a1a4u ¢ MCNoJIb30BaHUEM
MOHSITHI «KOJIMYECTBO BEIIECTBAY, KIIOCTOSIHHAS ABOTAIPO», «MOJISIPHAS MACCa», «MOJISIPHBIN 00beM
ra3zoB»
Konrtponsnas pabora Ne2 «IIpocTtbie BerecTBa.
JdemoHcTpaumu.
7.Ilomy4eHne o30Ha.
8.00pa3iipl 0eIoro U ceporo 0JioBa, 6enoro U kpacHoro Gocdopa.
9. HexoTopsie MeTaTbl B HEMETAJUTBI ¢ KOJIMIECTBOM BerecTBa 1 Moitb. MoJISIpHBIN 00beM ra3000pa3HbIX
BCIICCTB.
JlaGopaTopHble ONbITHI.
6. O3HaKOMJIEHHE C KOJUIEKIUEH METaJlIoB.
7. O3HaKOMIIEHHE C KOJUIEKITUEH HEMETaIlIOB.
IIpenmeTHbIe pe3yJibTaThl 00y4eHUsI
V4amuiica NODKEH yMems.

o HCIOJIB30BATh IIPU XaPAKTCPUCTHUKE BCIICCTB IMMOHATUA: «KMETAJIIbD), KIINIACTUYHOCTLY,
«TEIUIONPOBOTHOCTEY, «3JIEKTPOMPOBOJHOCTEY, «HEMETAILIBDY, «AIOTPOIHUSY, «aIJIOTPOTHEIE
BUJIOM3MEHEHUS, WU MOIU(DUKAIII;

®  ONHUCHIBATH MOJOKEHUE HIEMEHTOB-METAJNIOB U 3JIEMEHTOB- HeMeTaiioB B [leproandeckoii cucreme
xuMudeckux saeMerToB 1. Y. Menpaeneena;

®  KJIACCHU(UIIMPOBATH MPOCTHIE BEIIECTBA HA METAJUIBI U HEMETAJUTBI, SJIEMEHTEI;

o OIpPEACTIATh NPUHAIICKHOCTD HCOPraHUYCCKUX BEUICCTB K OJHOMY M3 U3YUYCHHBIX KJIACCOB — MCTAJIJIbI 1
HEMETaLTbI;

®  I0Ka3bIBaTh OTHOCHTEIBHOCTH JEJICHUS MPOCTHIX BEIIECTB HA METAJUIBI M HEMETAILIbI;

XapaKTepU30BaTh 00IIMe (PU3MUECKUE CBOWCTBA META/UIOB; YCTAHABIMBATH MPUYUHHO-CIICACTBCHHBIC
CBSI3M MEX]y CTPOCHHUEM aTOMa U XMMHUUYECKOH CBS3BIO B IIPOCTHIX BEIIECTBAX — METaJlUIaX H HEMeTalllax;
00BSICHATH MHOT000pa3He MPOCTHIX BEIIECTB TAKMM (PaKTOPOM, KaK aJUIOTPOIIHS;

OITMCHIBATh CBOMCTBA BEIIECTB (HAa MPUMEpPaX MPOCTHIX BEIIECTB —- METAJUIOB M HEMETAJIJIOB);

COOJTIOIATH TIpaBHJIa TEXHUKH 0€30MaCHOCTH TPH NMPOBEICHUN HAOIOJICHUH 1 JIA0OPaTOPHBIX ONBITOB;
HCHOJIB30BAaTh MPU PCIICHUN PACYCTHLBIX 3a7a4 MOHATUA! KKOJIUYCCTBO BCUICCTBA», KMOJIb)», KIIOCTOSTHHAA
ABoTrazpo», «MOJIIpHAst Maccay, «MOJISIPHBIH 00bEM I'a30B», KHOPMAIBHBIC YCIOBHSD;

® TIPOBOJHTH PACYETHI C UCTIOIH30BAHNEM TOHATHIH: «KOJMYECTBO BELIECTBAY, «MOJIIPHAS Maccay,



«MOJISIPHBIA 00BEM Ta30BY», KIIOCTOSIHHAS ABOTa/IpO».
MetanpeaMeTHbIe pe3yJabTaThl 00y4eHust
VYyamuiicsa JOJDKEH YMemb:
®  COCTaBJIATH KOHCIIEKT TEKCTa;
®  CaMOCTOSITEIIHHO UCIOJB30BaTh HEIOCPEICTBEHHOE HAOIIOICHNE; CAMOCTOSITEIILHO OQOPMIISITh OTUET,
BKJIFOYAIOIINI OTIMCAaHUE HAOIIIOIEHUS, €r0 PE3YJIbTaTOB, BHIBOJIOB;
®  BBINOJHATH OJIHOE KOMIUIEKCHOE CPABHEHHUE; BBINIOJIHATH CPABHEHHUE 110 AHAJIOTUU.

Tema 3. CoenquneHnusi XuMu4ecKkux 31ementon (144)

Crenenp okucaeHus. OCHOBBI HOMEHKJIATYPhl OMHApHBIX coeauHeHuid. Oxcuapl OcHoBaHusA. KucioTsl.
Conm Kak NMPOM3BOJHBIC KHUCIOT W OCHOBaHUU. . AMOp(dHBIE M KpPUCTAUNIMYECKHE BemecTa. Yucteie
BEIIECTBA M cMecH. MaccoBas M OObEMHas JOJM KOMIIOHCHTOB B CMECH. PacueTwl, CBS3aHHBIE C
MOoHSITHEM «1oisy. O000ImEeHe U cucTreMaTu3anus 3Hauuil 110 TeMe «CoequHEHNST XUMUYECKUX DIIEMEH-
TOBY.
Kontponbnas pabora Ne3 «CoeauHeHUs XUMHUYECKUX 2JIEMEHTOBY
JdemoncTpanuu.

10. OOpa31sr OKCHIOB, KUCIIOT, OCHOBAHUH U COJIEH.

11. Mojenu KpUCTAITHYECKHUX PEIISTOK XJIOpH/Ia HATPHs, aiiMasa, okcuza yriepoaa (1V).

12. KucinoTHO-IIeNOYHbIC MHIUKATOPHI, U3MEHEHHUE UX OKPACKH B Pa3JIMYHBIX CpPE/ax.

13. YHuBepcaibHbI HHIUKATOP U U3MEHEHHE €r'0 OKPACKH B Pa3iIMYHBIX Cpeiax.

14. Hlkamna pH.
JlaGopaTopHble ONBITHI.
8. O3HaKOMIICHHE C KOJUICKIIMEH OKCHIIOB.
9. O3HaKOMIJICHHE CO CBOMCTBAMH aMMHaKa.
10. KauecTBeHHas peaknus Ha YTIEKUCIbIH ras3.
11. Onpenenenrie PH pacTBOPOB KUCIOTHI, MIEIOYH H BOJIBI.
12. Omnpenenenne PH JIMMOHHOTO U S0JIOYHOTO COKOB Ha CPE3€ ILIOI0B.
13. O3HakoMIIeHHE C KOJUIEKIUEN COIEH.
14. O3HakoMIIeHHE ¢ KOJUIEKIMEH BEIIECTB C Pa3HbIM THUIIOM KPUCTAITHYECKOHN pereTku. M3roTosieHue Moaeneit
KPUCTAINTMIECKHUX PEIIETOK.
15. O3HakoMIIeHHE ¢ 00Pa3IIOM TOPHOU ITOPOIBI.
IpeaMeTHbIE pe3yabTaThHI 00yYeHUSs
VYyanmiica JOKEH yMems:

®  HCIIOJB30BATH MPH XaPAKTEPHCTHUKE BEIIECTB MOHATHS: «CTETIEHb OKUCIICHHSD), «BAJIEHTHOCTEY, OKCHIBD»,
«OCHOBAHUS, IIETOUYMN», «KAYECTBEHHAS PEAKIHS», «MHIUKATOPY, «KHUCIOTHIY, KUCIOPOICOACPIKAIINC
KHCJIOTBI», «OECKUCIOPOIHbBIE KUCIOTED», «KUCIOTHAS CPEMIay, «IEI0UHAs Cpeaay», HeHTpatbHas cpeaay,
«mkana pHy», «conmy, «aMop(HbIC BEIIECTBA», KKPUCTAIUTHUECKUE BEIICCTBA», KPUCTAIUTHYCCKAS
peleTKay, « MIOHHAS KPUCTAUTHYECKAst PEMICTKAY, «aTOMHAs KPUCTAUTHUECKAs PEIIeTKa», «MOJIEKYIIApHas
KPUCTAUTHIECKAs PEIIETKA», «METAJUTUYCCKAS KPUCTAILTHYECKAS PEIIETKA», «CMECH»;

®  KJIAacCHU(HIUPOBATH CIIOKHBIE HEOPTAHMYECKHE BEIIECTBA 110 COCTABY HA OKCHJIBI, OCHOBAHMSI, KHCIIOTHI U
COJIHM; OCHOBAHUSI, KUCJIOTHI U COJIU TI0 PACTBOPUMOCTH B BOJIC; KUCIOTHI TI0 OCHOBHOCTH U COJICPIKAHUIO
KHCJIOPO/Ia;

L] OMpPEACTIATh NPUHAIICKHOCTE HCOPTraHNYCCKUX BCUHICCTB K O/THOMY M3 U3YUCHHBIX KJIAaCCOB (OKCI/II[I)I,
JIeTy4Hre BOJOPOHBIE COCTUHEHISI, OCHOBAHUS, KHCIIOTHI, COJNM) 10 (hopmyie;

®  OINUCHIBATH CBOWCTBA OTJENHHBIX MPEJACTABUTEICH OKCHUIOB (Ha MPUMEPE BOJIBI, YTIIEKHUCIIOTO ra3a,
HETaIIeHo! U3BECTHU), IETyUYHUX BOJOPOIHBIX COeNUHEHNH (Ha MpUMepe XJIOPOBOAOPOIa M aMMHAKA),
OCHOBaHMH (Ha IpUMEpe THAPOKCUIOB HATPHS, KAIHS 1 KaJIbITHs ), KUCIOT (Ha IpUMEpPe CEPHOU KUCIIOTHI)
U coJieil (Ha mpuMepe XJIOpUA HaTpud, KapOoHaTta Kanbus, ¢pochaTa KaabLus);

®  ONpPEaCTsSTh BAICHTHOCTh M CTETICHb OKHCIICHHUS 2JIEMEHTOB B BEIIECTBAX;

®  COCTaBIATH (HOPMYJIIBI OKCHIOB, OCHOBAHUI, KUCIOT M COJICH 10 MIUICHTHOCTSIM M CTETICHSIM OKUCIICHUS
3JIEMEHTOB, a TAK)Ke 3apsAaaM HOHOB, YKa3aHHBIM B TAOJIHIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI | COJEH;

®  COCTaBISITh Ha3BaHHS OKCUIOB, OCHOBAHWUMU, KHCIIOT U COJICH; CPABHUBATh BAJICHTHOCTh U CTEIICHb
OKHCJIEHHUS; OKCH/IBI, OCHOBAHMSA, KACIOTHI U COJIM TI0 COCTaRBY;

®  HCIIOJB30BATH TAOIHUIY PACTBOPUMOCTH IS OTIPEIEIIEHHS pac- MOPUMOCTH BEIIECTB;

L] YCTaHaBJIMBATb '’CHCTUYCCKYIO CBA3b MCIKY OKCUAOM U THAPOKCUAOM U HaO60pOT; MMPUYIUHHO-
CJIC/ICTBEHHBIC CBSI3U MEX]Iy CTPOCHUEM aTOMa, XUMUYECKOM CBSI3bIO M THIIOM KPUCTAIIMYECKON PEIIETKH
XUMUYECKUX COCTUHCHUN;

®  XapaKTepH30BaTh aTOMHBIC, MOJICKYJIIPHbIC, HOHHBIC METAJUNTUYECKUE KPUCTAIITHYECKHIE PEUIETKH; CPEIY
pacTBopa ¢ MOMOUIbIO HIKaibl pH;

® [IPUBOJUTH IPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMU KPUCTAIMYECKON PEIIETKHY;



® TPOBOJWTH HAOIIOICHUS 32 CBOHCTBAMU BEIIECTB H SIBJICHUSIMH, IIPOUCXOJISIIIUMHU C BEIIECTBAMH;

e co0oAaTh MpaBmUiia TEXHUKH 0€30I1aCHOCTH MPH POBEICHUN HAOIOICHUI U OTIBITOB;

®  HCCIENOoBaTh CPey PacTBOPA € MOMOMIBI0 HHANKATOPOB; SKCIEPUMEHTAIBHO Pa3iindaTh KUCIOTHI U
IEJIOYH, TTOJIB3YSICh UHUKATOPaMU;

®  HCIIONIB30BATh NP PEIICHUU PACUSTHBIX 3a]1a4 MOHATHS «Macco- Uas J0JIS DJIEMEHTA B BEIIECTBE,
«MaccoBast J10J11 PaCTBOPEHHOI'0 BEILECTBA», «00BEMHAsI AOJISA Ta3000pa3HOI0O BELIECTBAY;

® IIPOBOJWTH PACUETHI C HCIOJIB30BAHUEM MOHATHI «MaccoBasi OIS HJIEMEHTA B BEIIECTBEY, «MACCOBast A0JIS
PacTBOPEHHOT'O BELIECTBa», «00BEMHast JOJISI ra3000pa3HOrO BEIIECTBAY.

MeranpeaMeTHBIE pe3ysbTaTbl 00yUeHHs

e Vyamuiics JOHKEH ymMemb:

®  COCTaBJATH HA OCHOBE TEKCTa TaOJIMIIBI, B TOM YHCIIE ¢ IpuMeHe- i1 HeM cpencts U KT;

®  [I0J PYKOBOJCTBOM yUYHTENS NPOBOJUTH ONOCPEIOBAHHOE HAOII0ICHHE;

®  TI0J] pyKOBOJICTBOM YUHUTEISI OPOPMIISITH OTUET, BKIIIOYAIONIHN OMHUCAHUE SKCIIEPUMEHTA, €r0 Pe3ybTaTOB,
BBIBOJIOB;

®  OCYILIECTBJIATH HHAYKTUBHOE 00001IeHNE (0T €IMHUYHOTO TOCTOBEPHOTO K 00IIEMY BEPOSITHOCTHOMY), T.
€. OTpeeNsTh 00IIKe CYIIeCTBEHHbIE MPU3HAKH ABYX U OoJiee 00bEKTOB U (PUKCHPOBATh UX B (hopMe
MOHATHS WIN CY>KACHUS;

®  OCYILECTBIIATH ACAYKTUBHOE 00001IeHNe (I0ABEAECHHE EAMHUY- , HOTO JOCTOBEPHOIO MOJ 001Iee
JIOCTOBEPHOE), T. €. aKTYaJIM3UPOBAThH MOHATUE WIN CY)KICHHUE, U OTOKAECTBIISITH C HUIM COOTBETCTBYIOILIUE
CYLIECTBEHHbIE IPU3HAKH OJAHOrO Win 0oJjiee 00BEKTOB; ONPEAEIATE ACHEKT KiIacCuUKaLIHY;
OCYIIECTBIIATH KJIACCU(PUKAIIHIO;

®  3HATh U UCIIOJIL30BATh Pa3IMYHbIC (DOPMBI PEACTABICHUS KIacCH(PHUKALIK.

Tema 4. U3meHeHus, mpoucxoasiue ¢ Bemecrsamu (12 u)
dusnueckue sBieHus. Paznenenne cmeceil. XuMUYECKUE SIBICHUA. Y CIIOBUS U IIPU3HAKU MPOTEKaHUS
XUMHUYECKHUX pEaKIMi. 3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUECKHUE ypaBHEHUs. PacueTsl 1o Xu-
MUYECKUM ypaBHEHMsIM. Peakiun paznokenus. IIoHATHE O CKOPOCTH XMMUYECKON PEAKIUHU U KaTaJIu-
3aTopax.
Peakuuu coennnenus. Llenouku nepexonos. Peakiuu 3amelneHus. P akTHBHOCTH METaJUIOB.
Peaxun oomena. [Ipasuio beproiie . Tursl XuMu4deckux peakiiuii Ha mpuMepe CBOMCTB Boabl. [lonsaTne
o ruaponuse. KonrtponbHas padota Ne 4 «3meHeHUs, TPOUCXOSIINE C BEIIECTBAMM
JdemoHcTpaumu.
15. Tlpumeps! Gpusndeckux sBICHUN: a) IIaBieHue napaduna; 6) BO3TOHKA HOJIa UM OEH30MHOM
KHCJIOTHI; B) PACTBOPEHHUE OKPALICHHBIX COJIEH; I') AU Qy3us TYIMHCTHIX BEIIECTB C TOPSIICH
JAMIIOYKH HaKaJUBaHUs.
16. [Mpumepsr xumuueckux siBiaeruid: II) ropenwe wMarnus, ¢ocdopa; 0) B3aUMOACHCTBHE
COJISTHOMKHUCIIO- Tl C MPaMOpPOM WJIM MeJIOM; B) noityueHue rugpokcuaa meau (II);
I) pacTBOpeHue MoIy4eHHOTO THAPOKCH A B KUCIIOTaX; 1) B3auMoencTue okcuaa meau (1) ¢ cepnoit
KHCJIOTOM NP HarpeBaHUM; C) pa3jiokKeHUe epMaHraHaTa Kauus; %K) pa3ioKeHHe NepoKCcH1a BOJOPOAa C
MOMOMUIbIO TUOKCH/IAa MapraHila U Kataja3bl KapTodesns Wik MOPKOBH; 3) B3aUMOJIEHCTBHE pa30aBIeHHBIX
KHCJIOT C METAJIIAMH.
JlabGopaTopHble ONBITHI.
16. IlpoxanuBanye MeIH B TIJIAMEHU CITUPTOBKHU.
17. 3amemenue Meau B pactBope xmopuna meau (1) sxenezom.
Hpe}]MeT]—[Lle pe3yJabTaThI oﬁyqe}mﬂ
VYyamuiics JOJDKEH YMemsb:
® HCIOJIb30BAaTh MPU XaPAKTCPUCTUKE BCIICCTB MMOHATUA: K IUCTUIUIALIUA), KIICPCTOHKA», KKPUCTAJUIU3AL U,
«BBITIAPUBAHUC), ((q)HHBTpOBaHI/Ie», «BO3IrOHKa, 1N CY6HI/IMaHI/I$I)), «OTCTAaBAHUC), KLICHT-
pI/I(l)erIpOBaHI/Ie)), («XUMHUYCCKAA PCAKIUA», KXUMHUYCCKOC YPABHCHHUCY, KPCAKIIUU COCANHCHUSN», «PCAKIIUN
Pa3I0KCHUA», KPCaKIIun O6MeHa», «p€aKur 3aMCHICHU A, KPCaKIIUN HGﬁTp&HH?:&HHH», OK-
OTEPMHUYCCKUE pCAKIHUNY, «OHAOTEPMHUUCCKUEC PCAKIUI), KPEAKIHUU T'OPEHUA», KKATAIIU3aTOPbD»,
«(pepmeHTE, «00paTHMBbIe pEaKIUN, «HEOOpATHMBbIE PEAKIINNY, KKATATUTHICCKUAE PEaKIIHN,
*'MeKaTaIuTHYECKHIE peakmnm», «psaa aKTUBHOCTH METAJIOBY, KTUAPOJIN3»
® yCTaHaBJMBATh IIPUYHNHHO-CIICACTBCHHBIC CBA3U MCXKIY (I)I/ISI/I‘ICCKI/IMI/I CBOMCTBAMH BCIICCTB U criocoooM
pa3deleHus CMECEH;
e  OOBACHATH 3aKOH COXPAaHCHUSA MACChI BEHICCTB C TOUKHU 3PCHUSA ATOMHO-MOJICKYJIAPHOI'O0 YUCHHA
® COCTaBJIATH YpaBHCHUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBEC 3aKOHa COXPAaHCHHA MacCChl BEIIECTB,
OTIMCHIBATh PEAKIIMH C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) A3BIKA M SI3bIKA XMMUH;



(] KHaCCI/I(i)I/IHI/IpOBaTL XUMHUYCCKUEC PCAKIUH 10 YUCITY U COCTaBy MCXOAHBIX BEHICCTB U IPOAYKTOB PCAKIINU,
TEIUIOBOMY 3P PEKTy; HAPaABICHUIO MPOTEKAHUS PEAKIINH; YIACTUIO KaTaIn3aTopa;

®  JCIIOJIB30BaTh TAOJMITY paCTBOPUMOCTH JJIS ONPEICIICHHIS BO3MOYKHOCTH IPOTEKAHUS PeakIinii oOMeHa;
3NEKTPOXUMHUYECKUHN P HANIPSDKEHUH (AKTUBHOCTH) METAJUIOB JUISl ONPEIeNIEHHUS] BO3MOXXHOCTH
MPOTEKAHUS peaKUi MeX 1y MeTallJlaMU U BOJIHBIMHU pacTBOpa-

® MM KHCJIOT U COJICH;

(] Ha6J'IIOI[aTL " OIIMCBIBATH MPU3HAKU U YCIIOBUA TCUCHUA XUMUYCCKUX peaKuMﬁ, JAcJaTh BBIBOJAbBI HA
OCHOBaHWHY aHAJIN3a HAOJIOICHUH 32 SKCIICPUMEHTOM;

(] IMPOBOJUTHE PACYETHI 110 XUMHWYCCKUM YPAaBHCHHAM Ha HaXOXJIACHHUE KOJIMYECTBA, MaCChl NI O6’beMa
MPOJIYKTa PEaKIU 110 KOJIUYECTBY, MACCE MU 00bEMY UCXOJIHOTO BEIIECTBA; C UCIIOIB30BAHUEM TTOHSATHUS
«J0JIs1», KOT/Ia UICXOTHOE BEILIECTBO JJAaHO B BUJIE pacTBOpa € 3aJaHHOM MaccoBOM J0Jiel pacTBOPEHHOTO
BEILIECTBA WU COJICPKUT ONPEACIIEHHYIO JOJIIO IPUMECEN.

MetanpeaMeTHbIE Pe3yJabTAThI 00y4eHu s
VYyamuiicsa JOJDKEH YMemb:

®  COCTaBJISITh HA OCHOBE TEKCTa CXEMBI, B TOM 4Hciie ¢ npuMeHenueM cpencts UKT;

®  CaMOCTOSTEIHHO O(POPMIIATH OTYET, BKIFOUAIOIIMI OTIICAaHUE SKCIIEPUMEHTA, €0 Pe3yJIbTaTOB, BHIBOJIOB;

®  JHCIIOJH30BaTh TAKOH BU MBICJICHHOTO (MICTHHOTO0) MOJICITUPOBAHMS, KaK 3HAKOBOE MOJISTUPOBAHHUE (HA
MpUMepe YPaBHEHUN XUMUYECKUX PEaKIuii);

e pa3nuyaTh 00BEM U COJIepIKaHUE MMOHITHIA, Pa3IndaTh POJOBOE U BHIOBOE TOHATHS; OCYIIECTBIISTh
POIOBUIOBOE ONPEICTEHUE TOHATHIA.

Tema 5. llpaktukym 1. Ipocreiimue onepanuu ¢ Bemecrsom (3 1)
1. [IpaBuna TeXHUKH OE30TIACHOCTH TIPH paboTe B XUMUIECKOM KabuHeTte. [IpruemMsr oOparieHus ¢ 1abopaTopHBIM
000pyIO0BaHHEM M HarpeBaTeIbHBIMU IPHOOpaMu
2. [Ipu3HaKu XUMHUYECKUX PEAKIIHH.
3. IlpuroToBineHue pacTBOpa caxapa u pacieT ero MacCOBOH JIOJIM B PacTBOPE.
IIpenmeTHbIe pe3yJbTaThl 00y4YeHHs
VYyamuiicsa JOJDKEH YMemb:
e oOpamarscs ¢ 1abopaTOpHEIM 000PYAOBAaHHEM M HarpeBaTeIbHBIMU NPUOOPAaMH B COOTBETCTBUH C
TIpaBUJIAMH TEXHUKHA O€30TIaCHOCTH;
®  BBINOJHATH NPOCTEHIIKE IpHUeMbl paboThI ¢ Ta00PaTOPHBIM 000PYAOBAaHHEM: Ta0OPATOPHBIM ILITATUBOM;
CIIUPTOBKOIA;
e  HaOIIOJAaTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSIMH, IIPOUCXOISAIINMHU C BEIIECTBAMU;
®  ONNCHIBATh XUMHUYECKUI KCIIEPUMEHT C TIOMOILBIO ECTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U
SI3bIKA XUMHUH;
e JIeNaTh BBIBOJBI I10 pe3yJIbTaTaM NPOBEACHHOIO 3KCIEPUMEHTA;
® TOTOBHUTH PACTBOPHI C OINPECICHHON MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA;
® IIPUTOTOBUTH PACTBOP M PACCUUTATH MACCOBYIO JIOJII0O PACTBOPEHHOTO B HEM BEIIECTBA.
MertarnpenMeTHbIE pe3yIbTaThl 00yIeHUS
e Vyamwuiics JOJDKEH YMemb:
®  CaMOCTOSITENbHO MUCIOJIB30BaTh ONOCPEIOBAHHOE HAOIOICHHE.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBopoB 31eKTpoinToB (18 1)

PacTBopenue kak Qusuko-xumudeckuii npouecc. PactBopuMocts. TUIIBI pacTBOPOB .
Dnektponutrueckas aucconuanusi. OCHOBHbBIE MOJIOKEHUSI TEOPUU IEKTPOIUTUUECKON JUCCOIHAIIH.
Honnble ypaBHeHUs peakiuii . Kucnotsl: knaccudukanus u cBoiicTBa B cBeTe. OCHOBAHHUS:
knaccugukanus u cBoiicta B ceere TOJl . Oxcnnpl: knaccudukanus u coiicrsa. Conu: kiaccupukanus
u cBoicTBa B cBeTe TO/I. ['eHeTHMUECKas CBA3b MEXKY KJIaCCaMH HEOPTAHMUECKUX BEIIECTB.
Kontponbnas pabota Ned «PactBopenune. PactBopbl. CBOMCTBA pacTBOPOB JIEKTPOTUTOBY
Knaccudukanus xumudeckux peakiuii. OKUCIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuu. CBOMCTBA U3Y-
YEHHBIX KJIACCOB BEILECTB B CBETE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.
JdemoncTpanuu.

17. WcnpiTaHue BELIECTB U MX PACTBOPOB Ha AJICKTPOIPOBOTHOCTD,

18. 3aBHCHUMOCTb DIIEKTPOIPOBOJIHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTPAIIHH.

19. JIBmxeHue OKpaleHHBIX HOHOB B 3JIEKTPUUECKOM TOJIe.

20. B3aumoelicTBHE IMHKA ¢ CEPOM, CONsHOI KucaoToit, xopuaoM meau (11).

21. 'openue Maruusi.

22. BzauMojelcTBHE XJIOPHOH M CEPOBOIOPOIHOM BOIBI.
JlaGopaTopHble ONbITHI.



18. B3aumoeiicTBrE pacTBOPOB XJIOPH/IA HATPHS U HUTpaTa cepedpa.

19. [NonydeHue HEPACTBOPUMOTO THAPOKCH]IA M B3aMMOJICHCTBUE €r0 C KUCIOTaMHU.
20. B3aunmoelicTBiEe KHUCIOT C OCHOBAHUSAMMU.

21. B3aumoeicTBrE KUCIOT ¢ OKCUIaMU METAJIJIOB.

22. B3aumoaeiicTBie KUCIOT ¢ METAJLUIAMH.

23. BzanmoneicTBIE KUCIIOT C COISIMU.

24. B3aumoelicTBue 1ea04€el,c KUCI0TaMH.

25. BzanmoeicTBue 1IeI0ueii ¢ OKCHIaMH HEMETAUIOB. B3auMoeiicTBHE 1IeT04€eil ¢ COIIMH.
27. Ilony4eHune u CBOIICTBa HEPACTBOPUMBIX OCHOBaHUH.

28. B3aumoeicTBre OCHOBHBIX OKCHIOB C KUCIIOTAMU.

29. B3anmoelicTBie OCHOBHBIX OKCHIOB C BOJIOM.

30. B3aumoaeicTBrEe KUCIOTHBIX OKCUIOB C IIEJI0YaMHU.

31. BzaumoeicTBIE KUCIOTHBIX OKCHIIOB C BOIOM.

32. BzaumoneicTBue cosel | KUCI0TaMUu.

33. B3zanmoeicTBIE CONEN C IMIETOYaMHu.

34. B3aumoaeicTBue Coeil ¢ COSIMU.

35. BzaumoieiicTBre pacTBOPOB COJEl C METaIIaMH.

IIpenmeTHbIe pe3yabTaThl 00y4YeHHs

VYyammiics JOKEH yMemy.:

HCTIONB30BaTh MIPU XapaKTEPUCTUKE MPEBpaIeHU BEIIECTB MOHU IIISI: «PACTBOPY, «IJIEKTPOJUTHUYECKAS
JIACCOLUALIMSD), «IIIEKTPOJIUTHD), «HEIIEKTPOIUTHD, «CTETIEHb JUCCOLMALUNY, «CUIBHBIE DIEKTPOIUTHIY,
«cIadbIe IIEKTPOJIUTED, «KaTHUOHBD», AHUOHBD, «KUCIOTHD, «OCHOBAHUS), «COJIN», KHOHHBIE PEAKITUIY,
«HECOJICO0PA3YIOIIUE OKCUJIBDY, «COJIC00pa3yIOIINe OKCUIBD), «OCHOBHBIE OKCUIIBD), «KUCIIOTHBIC
OKCHJIBI», «CPEJTHUE COJIN», KKUCIIBIE COJIN», KOCHOBHBIE COJINY, «T€HETUUECKUU PAJI», «OKUCIUTEIHHO -
BOCCTAaHOBUTEIIbHBIE PEAKLIMNY», KOKUCIUTEIbY, «BOCCTAHOBUTEIbY, «OKUCICHUE», «BOCCTAHOBIICHHUEY;
OTIMCHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMUYECKHIA TIPOIIECC; ILTIOCTPUPOBATh IPUMEPAMU OCHOBHBIE
MOJIOKEeHMS TeopuH 3JieK- [IlonmTryeckoil nuccolranuu; reHeTUYECKY0 B3aUMOCBSI3b MEXKIY
HEIecTBaMH (IIPOCTOE BEMIECTBO — OKCHI — THAPOKCHI — COJIb);

XapaKTEPHU30BaTh OOIIHEe XUMUISCKHE CBOMCTBA KUCIOTHBIX II OCHOBHBIX OKCHIOB, KUCIIOT, OCHOBAHHUH U
coJiel ¢ TO3UIUI TEOPUH DIEKTPOIIUTUUECKON TUCCOIMAIINN;, CYIITHOCTD 3JEKTPOIUTHUECKOU
JIUCCOLMAIINY BEIIECTB C KOBAJIEHTHOM MOJISIPHON M MIOHHOW XUMHUUYECKOM CBSI3bI0; CYITHOCTh
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM;

MPUBOJIUTH MPUMEPHI PEAKIIUMI, MOITBEPKIAIOIIMX XUMUYECKHE CBOMCTBA KUCJIOTHBIX M1 OCHOBHBIX
OKCHJIOB, KUCJIOT, OCHOBaHHUM H COJIEH; CYLIECTBOBAHUE B3aUMOCBSI3U MEXIY OCHOBHBIMU KJIacCaMu
HEOPraHMYECKUX BEILECTB;

KJIACCU(UITUPOBATH XUMHUICCKHAC PEAKITHHU TI0 U3MECHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00pa3yroIIHX
pearupyronme BeIecTBay;

COCTAaBIIATh YPABHEHUS 3JIEKTPOIUTUIECKON TUCCOIUAIIMHN KUCIIO T', OCHOBAaHUM U COJIEH; MOJIEKYJIIPHBIE,
MOJIHBIE U COKpPAIllCHHbIE MOHHBIE YPAaBHEHUS PEAKLIMIA C YHACTHUEM SJIEKTPOJIUTOB; YPaBHEHHUS
OKHUCIIUTEIIbHO-BOCCTAHOBUTENLHBIX PEAKIINi, UCIOB3Ys METO/I AJIIEKTPOHHOTO OaylaHCca; ypaBHEHUS
peaxIuii, COOTBETCTBYIOIIMX MOCIEI0BATEIHLHOCTH (KIIETIOUKE») MPEeBPAIeHUIT HEOPTaHNUECKHUX BEIECTB
pa3IMYHBIX KJIACCOB;

ONPEACNIATh OKUCIUTEID U BOCCTAHOBUTEIb, OKUCIIEHUE U BOC- C TAHOBJIEHUE B OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUIX;

YCTaHABJIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3H: KJIaCC BELIECTBA — XUMUYECKHE CBOMCTBA BEIIECTBA;
HAO0JII0/1aTh W OTIMCHIBATH PEAKITUN MEXKIY MIEKTPOIUTAMHE C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) S3bIKA U SA3bIKA XUMHU;

MIPOBOJIUTH OMBITHL, MOJATBEPKAAOIINE XUMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
BEIIIECTB.

MetanpeaMeTHble pe3yJbTaThl 00y4eHUsI
VYyamuiics JOJDKEH YMemb:

JIeNIaTh TIOMETKH, BBIMTICKH, IITHPOBAHNE TEKCTA;
COCTaBJISITH JOKJIAT;

COCTaBIISITh HAa OCHOBE TeKCTa rpaduku, B TOM uuciie ¢ npumenenuem cpencts 1 KT;

BJIaJIETh TAKWM BHJIOM W3JIOKEHHS TEKCTA, KaK PACCYXKICHUE; UCIIOIB30BaTh TAKOW BUJ MBICIIEHHOTO
(MaeasbHOTO) MOJIETMPOBAHKS, KaK 3HAKOBOE MOJETHPOBaHNE (Ha IPUMEpe YPaBHEHUHN peaKIuii
JIMCCOIMAIINH, HOHHBIX YPaBHEHUW peaKInii, OIypeak- il OKUCICHUA-BOCCTAHOBIICHHS );
pa3iuyaTh KOMIIOHEHTHI JOKa3aTelnbCcTBa (TE3UC, apTyMEHTHI U (OpMY JOKa3aTeIbhCTBA);
OCYIIECTBIIATDH MPSIMOE MHAYKTUBHOE JI0KA3aTEIbCTBO.



Tema 7. lIpakTukym 2. CBoiicTBa pacTBopoB 3j1eKTpouToB (14)
4. Pemrenne 2KCIIEpUMEHTAIBHBIX 3a/1a4.
I[IpeameTHBbIE pe3ybTAaThI 00y4YeHUSs
Yyamuiica JODKEH yMemy.:
e oOpamarbes ¢ 1abopaTOpHBIM 000PYIOBaHUEM U HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBUH C
MpaBWIaMH TEXHUKHU 0€3011aCHOCTH;
e  BBINOJHATH NPOCTEHIINE IpUeMbl 0OpalleHus ¢ JabopaTOpHBIM 000PYA0BaHUEM: J1a00PATOPHBIM
HITaTUBOM, CIUPTOBKOI;
e HalmoJaTh 3a CBOMCTBAMHM BEILECTB U SBJICHUSIMH, IPOUCXOAAIINMH C BEILIECTBAMU;
®  ONUCHIBaTh XUMHUYECKUH HKCIEPHUMEHT C IIOMOLIBIO €CTECTBEHHOTO (PYyCCKOro WIIM POJIHOTO) SI3bIKA U
SA3BIKA XUMHU;
e  JleNaTh BBIBOJBI 110 pe3yJIbTaTaM MPOBEJEHHOTO SKCIIEPUMEHTA.
MertanpeaMeTHbIe pe3yJbTATHI 00y4YeHHs
VYyamuiicsa JOJDKEH YMemb:
e  ompenensaTh, HCXOs U3 yueOHOH 3a1a4un, He0OXOAUMOCTh HEMOCPEACTBEHHOTO MM OTIOCPEIOBAHHOTO

HaOJII0ICHYS;
®  CaMOCTOSTENbHO (hOPMUPOBATH MPOTPAMMY IKCIIEPUMEHTA.
Pezeps — 1u

9 KUIACC
(2 4 B Hememt0, Bcero 68 u)

Beenenne. O0uias xapakTepucTHKA XHMUYECKHX 3J1€eMEHTOB U XMMH4YecKuX peakuuii. [lepuoagnyeckuii
3akoH u Ilepuoanyeckas cucreMa xumudeckux 3aementos JI. M. Mengeaeesa (10 u)

XapakTepUCTUKAa XUMUYECKOT'0 3JIEMEHTA HA OCHOBAHUU €ro nosiokeHus B [lepuoanueckont cucreme /1.
N. MenneneeBa. AMdoTepHble OKCHUIBI U THUIPOKCH B! . [lepuonnueckuii 3akoH u [lepuonnyeckas cucre-
Mma J[. 1. MenneneeBa B cBeTe yueHUsI O CTPOCHUU aToMa. XUMUYECKask OpraHu3alus )KUBOU U HEXKUBOM
npuposl. Kimaccudukarus XuMUYIeCKUX peakIiil Mo pa3InyHbIM OCHOBaHUAM. [loHATHE O CKOpOCTH
XUMUYecKou peakuuu. Karanuzaropsl

KonTponbnast Nel «Beenenue. OOmas XxapakTepucTUKa XUMHUECKHUX 3JIEMEHTOB U XUMHUYECKUX
peakuuii. [lepuoanueckuii 3akoH u Ilepruoanueckas cucrema xumudeckux 3semeHToB 1. 1. Menpnene-
€Ba»
JdemoHcTpanuu.
Paznuunsie popmbl Tabnuuet . Y. Menaeneesa.
Mojenu aTOMOB 3JIeMeHTOB 1—3-ro TieproioB.
Mogenb cTpoeHus 3eMHOTO Iapa (MOMePEeYHbIH pa3pes).

3aBHCHMOCTD CKOPOCTH XMMHUYECKON PEaKIINX OT MPHUPO/IBI PEarupyroIIX BEIIeCTB.
3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKLK OT KOHLICHTPAIIMU PEarupyrOLIUX BEIECTB.
3aBHCHUMOCTh CKOPOCTH XMMHUYECKOHW PEAKIUH OT TUIOMAIU CONPUKOCHOBEHHS PEarHPYIOIINX BEIICCTB
(«KUTSIIHA CIOM» ).

7. 3aBHCHMOCTH CKOPOCTH XUMUYECKOHN PEaKIMH OT TEMIIEPATyPhl pEarupyIONINX BEIIECTB.

8. T'oMoOreHHBI! M reTEpOreHHBIA KaTaaH3hbl.

9. depMeHTATHBHBIN KaTaIu3.

10. Unrubuposanue.
JlaGopaTopHble ONBITHI.

1. TTonyueHne rUAPOKCH/IA IIMHKA U UCCIICOBAHHE €r0 CBOUCTB.
2. MopenupoBanue noctpoeHust [leproandeckoii cucreMsl xummdecknx d1eMeHToB /1. . Menneneesa.
3. BamernieHue xene3oM meau B pactBope cyibdara meau (11).
4. 3aBHCHMOCTb CKOPOCTH XUMHYECKOM PeaKIMy OT MPHUPOJIbl pearupyroluX BEIECTB Ha IPUMepe
B3aUMO/JICHCTBUSI KHCIIOT C METAJTAMH.
5. 3aBUCUMOCTh CKOPOCTH XUMUYECKOHN peakIu OT KOHIICHTPAIIUU PEarupyIoIKX BEIIECTB Ha IPUMEpE
B3aMMO/JICUCTBUS IIMHKA C COJITHOM KUCIOTOU pa3IMuHON KOHIICHTPAIUH.
6. 3aBHCUMOCTh CKOPOCTH XUMUYECKON PEaKIMU OT TUIOIIAJHN COMTPUKOCHOBCHHUS PEArHPYOIIUX BEIECTB.
7. MoienupoBaHHe «KHUTISIIETO CIIOSD».

8. 3aBUCHMOCTH CKOPOCTH XUMHUECKON pEakIuy OT TeMIEpaTyphl pearupyrolnuX BEIIECTB Ha IPUMEpPe
B3aumoaericTBus okcuaa Mean (I1) ¢ pacTBOpoM cepHO# KUCIOTHI pa3TUIHON TEMIIEPATYPHI.

9. PaznoxkeHne nepokcuia BOIOPOAa ¢ IOMOIIBIO okcnyia Maprania (1V) u karanassl.
10. OOHapy>keHHe KaTana3bl B HEKOTOPBIX MUILEBBIX MPOITYKTAaX.
11. NarubupoBanue B3auMOIEHCTBUS KHCIIOT C METAJUIAMH YPOTPOITUHOM.
IIpeameTHbIe pe3yibTATHI 00y4eHHS
VYyammiicsa NOJDKEH YMemb:.

o~ E



KCII0JIb30BaTh NIPU XapaKTEPUCTUKE MPEBPAILICHUI BEUIECTB MOHATHS: «XUMUYECKAs pEaKLUs, «PEAKIIUU
COEIMHEHUSD, «PEaKIUU

Pa3IOKEHUSD», «PEAKIINH 0OMEHAY, «PEAKITHH 3aMEIICHU», «PEaKIIny HEUTpaTnu3aIiumy,
«3K30TEPMHUUECKUE PEAKIUI», «IHIOTEPMUICCKUE PEAKIIMI», «OOPATUMBIC PEAKIIUNY, «HEOOpaTUMbIE
pEaKIUn», KOKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIMNY, KTOMOTEHHBIEC PEAKIIMNY, KT€TEPOTCHHbIC
PEeaKIUm», KAaTATHTUICCKUE PEAKIINNY», KHCKATATUTHUECKUE PEaKIIUN», «TEIUIOBOU 3 (HEeKT XuMHUIECKOH
pEaKIUN», KCKOPOCTh XMMUYECKOU PEAKIIUN», «KATaIU3aTop»;

XapaKTePU30BaTh XUMUYCCKHE dJIeMEHThI 1—3-r0 1eproaoB 1o

UX noJiokeHuto B [lepuoanueckoii cucreme Xxumuueckux anemMeHToB J1. M. MenaeneeBa: XuMHUUECKUI
3HAK, HOPSIKOBBII HOMEp, IEPUOJ, TPYIIA, MOATPYIIA, OTHOCUTEIbHASI aTOMHAsI Macca, CTPOCHHUE aToOMa
(3apsn sapa, YUCIO MPOTOHOB U HEUTPOHOB B siIpe, O0IIEe YUCIIO FJICKTPOHOB, paclpecicHUe
3JICKTPOHOB TI0 JICKTPOHHEIM CIIOSIM, TIPOCTOE BEMIECTBO, PopMyIia, Ha3BaHHUE W THII BBICIIICTO OKCHIA U
THPOKCH/IA, JIETYIEr0 BOJOPOIHOTO COCTMHEHHS (TSI HEMETAIUIOR));

XapaKTepu30BaTh 00IIMEe XUMUIECKHE CBOMCTBA aM(OTEPHBIX OKCHIIOB H THIAPOKCUJIOB;

MIPUBOAWTH IPUMEPHI PEAKIINH, TOATBEPKIAIOIINX XUMUIECKHE CBOWCTBA aM(OTEPHBIX OKCHJIOB H
TUJPOKCUIOB;

JIlaBaTh XapaKTEPUCTUKY XUMUUECKUX PEAKIUH MO YUCIY U COCTABY UCXOIHBIX BEIIECTB U MPOTYKTOB
peaknuu; TeroBoMy 3G (EKTy; HaPaBICHUIO TIPOTEKAHUS PEAKITNN; N3MEHEHHIO CTCTICHEH OKWCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXOJHBIX BEIIECTB; YYaCTHIO KaTalIUu3aTropa;

OOBSICHITH Y IPUBOJIUTE IPUMEPHI BIUSHUS HEKOTOPHIX (haKTOPOB (IIPHPOJIa pEearupyronIux BEIIeCTB,
KOHIIEHTpAalus BELIECTB, IaBJICHUE, TEMIIEpATypa, KaTaau3arop, MOBEPXHOCTb CONPUKOCHOBEHUS
pearupyronux BemecTB) Ha CKOPOCTh XUMHUYECKUX PEaKITHiA;

HaO0JIFOIaTh M ONUCHIBATH YPABHEHUS PEAKITHIT MEXKTy BEIIECTBAMHE C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIA POJTHOTO) S3bIKA U A3bIKA XMMUHU;

MIPOBOJIUTH OTBITHI, IIOATBEPKIAIONTHE XUMIIECKHAE CBOHCTBA aM()OTEPHBIX OKCHIIOB 1 THIPOKCHIIOB;
3aBHCHUMOCTh CKOPOCTH XMMHYECKOW PEAKIUU OT Pa3IMyHbIX (DAKTOPOB (MPUPOIA PEarupyIOIIUX BEUICCTB,
KOHILICHTpAaLUsl BEIIECTB, JaBJICHUE, TEMIIEpATypa, KaTalu3aTop, HOBEPXHOCTh CONMPUKOCHOBEHUS
pearupyronmx BeIIecTB).

MetanpeaMeTHble pe3yJbTaThl 00y4eHHU s
VYyamuiica OJDKEH YMemb:

OTIPENENATh LeNlb YIeOHOH NesITEbHOCTH ¢ IOMOIIBIO YUUTENSl U CAMOCTOSITENILHO, UICKATh CPEJICTBA €€
OCYIIECTBJICHHS, pPab0oTas IO TUIaHy, CBEPSTH CBOM JIEHCTBHSA C IENBI0 U IIPH HEOOXOAMMOCTH UCTIPABIIATH
OIIMOKY C TOMOIIBIO YUUTENSI U CAMOCTOSITENBHO; COCTABIATH aHHOTALIMIO TEKCTa;

CO3/1aBaTh MOJIENH C BBIZICICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa U MIPECTABICHUEM UX B
MPOCTPAHCTBEHHO-TpaQUUECKON MM 3HAKOBO-CUMBOIMUYECKON Qopme;

OTIPENIeISTh BU/IbI KIIACCU(PUKAIINHU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYIIECTBIIATH MPSIMOE JIEAYKTUBHOE JOKa3aTeIbCTBO.

Tema 1. Merausl (14 q)

Bexk MenubIii, OpOH30BBINH, XKene3HbIi. [lomokenne a3meMeHToB- MeTauioB B [lepuoaudeckoii cucteme /1.
W. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS UX aTOMOB. Du3nveckue cBoicTBa MeTa/uI0B. CIIIaBbL
XUMHUYECKHE CBOMCTBA MeTa/uIoB. MeTtasutbl B ipupoze. Oomue crocoObl ux moxydeHus. [Torstue o
KOpPPO3HUH METAJIIOB
OO6mras xapakTepucTrka 35eMeHTOB [A rpynmel. CoeuHeHHs meT0YHbIX MeTayioB. [llenounose-
MebHBIC MeTaJUIBL. COSIUHEHHS ISI0YHO3EMENILHEIX ATTIOMUHUN U ero coeauHeHus. JKeneszo u ero co-
eIUHEHUS.
KonTponbhas padotaNe2«MeTanbh»
JdemoHcTpanuu.

11. OOpas31s! METOYHBIX U MIET0YHO3EMETbHBIX METAIIJIOB.

12. OOpa3iisl CIUIABOB.

13. BzanMopelcTBIE HATPHUS, INTHS U KaJbIHS C BOJIOM.

14. B3aumopeiicTBHe HATPUS U MATHUS C KUCIOPOJIOM.

15. B3aumopeicTBHE METAIIOB C HEMETAIJIAMH.

16.

[Monyuenne ruapoxcunos xenesa (1) u (11).

JlaGopaTopHble ONbITHI.

12. B3aumojeicTBrE paCTBOPOB KUCIIOT M COJIEH C METalIaMU.

13. O3HakOMJICHHE C pyIaMH Kele3a.

14. OxpammBaHue IIAMEHU COJISIMH LIETOYHBIX METAJLIOB.

15. B3aumopeicTBre KaJbLys ¢ BOJOH.

16. [Nony4eHue TUAPOKCHIA KalIbLIUs U HCCIEJOBAHUE €r0 CBOMCTB.



17. TlonydeHue THAPOKCHIA ATIOMUHUS U UCCIICIOBAHNE €T0 CBOMCTB.
18. B3aumoeiicTBre jKese3a ¢ CONTHONW KUCIOTOM.

19. MMony4uenue ruapokcuaos xemne3a (1) u (111) 1 u3yuenue ux cBoicTs.
IpeaMeTHbIE Pe3yJabTATHI 00yYeHHU

VYyamuiica JOJDKEH YMemb:

UCIOJIb30BATh MPU XAPAKTEPUCTUKE METAIOB U UX COCAUHEHUM MOHATHUS: «METAIIIbI», «Psl AKTUBHOCTH
METaJNIOBY, «IEIOYHBIC METAILIBD), «ILETOYHO3EMENbHBIC METAILIBD», UCTIONB30BATh UX TPU Xa-
PaKTEPUCTUKE METAIIIOB;

JIaBaTh XapaKTEPUCTUKY XUMHUUECKHUX JJIEMEHTOB-METAIUIOB (IIEIIOYHBIX METAJUIOB, MarHUs, KaIbITHs,
IIFOMUHUS, JKeJe3a) Mo X MoJIokeHuto B [lepuonuieckoii cucreme XxumMuueckux snementos J1. U.
MenpeneeBa (XUMUYECKUI 3HAK, TTOPSIIKOBBIA HOMED, MEPHUO/T, TPYIINA, TOATPYIINa, OTHOCUTEIbHAS
aTOMHas Macca, CTpoeHHe aroma (3apsizl SApa, YUCIIO MPOTOHOB U HEUTPOHOB B e, 00IIIee YHCIO
3JIEKTPOHOB, paCIIpeIesICHUE JIEKTPOHOB 10 AICKTPOHHBIM CJIOSIM ), TPOCTOE BEMIECTBO, GOpMyIIa,
Ha3BaHUE U THUII BBICIIETO OKCUA U THIPOKCUAA);

Ha3bIBATh COCTUHEHHS METAIJIOB U COCTABIIATH UX (DOPMYIIBI TIO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHUE, 001IHe (HU3MUSCKUE U XUMUYECKHIE CBOMCTBA IPOCTHIX BEIIECTB-METAILIOB;
00BSACHATH 3aBUCUMOCTh CBOMCTB (MJIM MPEACKA3BIBATH CBOMCTBA) XMMHUECKHUX DJIEMEHTOB-METAIIOB
(paamyc, MeTaIIIYeCKre CBOWCTBA 3JIEMEHTOB, OKHCIUTEIhHO-BOCCTAHOBHUTEIbHEIE CBOHCTBA 3JIEMEHTOB)
1 00pa3yeMbIX UMM COCTUHCHUN (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB M THIIPOKCHUIOB,
OKHCITUTEIIEHO-BOCCTAHOBHUTEILHBIC CBOMCTBA) OT MOJIOKEHUS B [leproandeckoil cucTeMe XMMHYEeCKIX
anemeHToB [l. 1. Menneneena;

OTIHMCHIBATH OOIIME XUMHUYECKUE CBOMCTBA METAJIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJIHOTO)
SI3BIKA U SI3BIKA XUMUH,

COCTAaBIIATh MOJICKYJISIPHBIC YPAaBHEHUSI PEAKITHI, XapaKTEPU3YIONUX XUMHUECKHE CBOMCTBA METAIOB U
UX COCOUHEHUH, " TAKXKE 3JIEKTPOHHBIE YPABHEHUS MIPOLIECCOB OKUCIECHUSA-BOCCTAHOBIICHUS; YPABHEHUS
BIEKTPOIUTHUECKON JUCCOLMALIMN; MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAIIICHHBIE MOHHBIC YPABHEHUS PEaKIuit
C Y4acCTHEM DIIEKTPOJIUTOB;

yCTaHaBJIMBATh MPUYNHHO-CJIEACTBEHHbBIE CBSI3U MEXITY CTPOEHUEM aTOMa, XUMUYECKOU CBS3BIO, TUTIOM
KPUCTAJUIMYECKON PEIIeT- KM METAJUIOB U X COSAMHEHUH, UX 0OIUMH (PHU3UUSCKUMU U XUMHUECKUMHU
CBOMCTBaMU,;

OIMCHIBATh XMMUYECKHIE CBOMCTBA ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX METAJIJIOB, a TAK)KE aJIIOMUHUS U
XKele3a M UX COeIMHEHHH ¢ TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO) S3bIKA U S3bIKa XUMUH,
BBITIOJTHATE, HAOIIOIATh U OTMMCHIBATE XUMUYECKUI SKCIIEPUMEHT IT0 PAaCITO3HABAHHUIO BAKHEHTIIHX
KaTHOHOB METAILJIOB, TUPOKCH]I- HOHOB;

SKCIEPUMEHTANBHO UCCIIEI0BATh CBOMCTBA METAIIOB U UX COEIMHEHUN, PEeLIaTh SKCIIEPUMEHTAIIbHbIE
3aJIauM 1o TeMe «MeTaibl»;

OTHUCHIBATH XUMUYECKUH IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3BIKA U
SI3BIKA XUMUH,

MIPOBOANUTH PACUYETHI 10 XUMUUESCKUM (HOPMYJIaM M YPABHEHHSIM PEaKIUi, IPOTEKAIOIINX C y4aCTHEM
METaJJIOB U X COCIMHCHUM.

MeTal’lpeZ]MeTl—[Lle PE3yabTaThl oﬁyqemm
VYyamuiics JOJDKEH YMemb:

paboTaTh 1o cocTaBIICHHOMY ILJIaHY, UCTIONIB3YsI HAPSAY C OCHOBHBIMH M JOTIOJTHUTEIILHBIE CPENICTBA
(cipaBOYHYIO TUTEPATYPY, CIOKHBIE PHUOOPHI, cpeacTtBa MKT);
C MOMOUIBIO YUYUTCIIA OT6HpaTI> JJI peIICHUA y‘-IC6HI)IX 3aaa4 HCO6XOI[I/IMI)IC CJIOBapH, SHIUKIIONICANH,
CIPaBOYHUKH, JIEKTPOHHBIC JFICKH;
COTIOCTaBIIATH ¥ OTOMPATh HHPOPMAIHIO, TTOTYIEHHYIO U3 PA3INYHBIX NCTOYHUKOB (CIIOBApH,
SHIUKJIONEIUH, CIIPABOYHUKH, 3JIEKTPOHHBIE JUCKH, ceTh HTEepHeT);
MIPEJCTABIIATH HHPOPMAIIHIO B BUJE TAOIHI], CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHUCIIE C TPUMEHEHHUEM
cpenctB UKT;
O(I)OpMJ'ISITI) CBOH MbICJIH B YCTHOI\/'I M TIMCbMEHHOM peuu C y4€TOM CBOUX y‘le6HLIX " )KU3HCHHBIX PEUYCBLIX
CUTYyalllid, B TOM 4yucie ¢ npumeHenuem cpencts UKT;
COCTaBJIITh PEIEH3HIO HA TEKCT; OCYIIECTBIATH JOKA3aTeILCTBO OT MPOTHBHOTO.

Tema 2. llpaktukym 1. CBoiicTBa MeTa/LII0B M HX coequnennii (2 1)

1. Pemenue skcriepuMeHTANBHBIX 337a4 Ha Paclio3HaBaHKUE U MOy4Y€HHNE COSAMHEHUI METaJJIOB.
IIpeameTHBbIE pe3ybTaThl 00y4YeHUsI
VYyamuiics JOJDKEH YMemb:

oOpartaThcs ¢ JIabopaTOPHBIM 000PYI0BAHUEM M HATPEBATEIbHBIMU IPUOOPAMU B COOTBETCTBUU C
MIpaBHJIAMH TEXHUKH 0€3011aCHOCTH;
HaOJrOaTh 3a CBOMCTBAMH METAJLIOB U UX COCMHEHUHN U SIBIICHUSIMH, TPOUCXOASIIUME C HUMU,



®  ONNCHIBATh XUMHYECKUH KCIIEPUMEHT C TIOMOIIBIO €CTECTBEH- . HOTO (PYCCKOTO WIIM POIHOTO) SI3BIKA U
SI3bIKA XUMHUU;
e  JIeNIaTh BBIBOJBI IO PE3ybTaTaM MPOBEACHHOTO DKCIIEPUMEHTA.
MetanpeaMeTHbIe pe3yJbTaThl 00y4eHUusI
VYyamuiica J0JDKEH YMemb:
®  OIpeAensATh, UCXO U3 yUeOHOU 3a/1a9u, He0OX0IUMOCTh UCTIOIL30BaHUS HAOIIOCHUSI WITH
JKCIIEPUMEHTA.

Tema 3. Hemeramani (25 )

O6mas xapakTepucTuka HemeTanaoB. O0Ime XUMUYECKre CBOMCTBAa HeMeTaoB. Hemerasbl B mpupoje
u criocoObI ux nonydeHusi. Bogopoa. Bona. Nasorenst . Coequnenus ranoreHos. Kuciopoa. Cepa, ee
¢buznueckue u xumudeckue cporictsa. CoenrHenus cepbl. CepHasi KUCIOTA KaK 3JIEKTPOJIUT U €€ COJIH.
Cepnas kucioTa Kak okuciuTenb. [lonyyenue v npumMeHeHre cepHOi KUCIOThL. A30T U €ro CBOMUCTB.
Ammuak u ero cBorctBa. Conu aMMoHus. OKCUIbI a30Ta. A30THasE KMCJIOTA KaK 3JEKTPOJIUT, €€ puMe-
HEHHUE. A30THas KUCIIOTa KaK OKUCIHUTENb, ee nonydeaune. @ochop. Coenunaenus docdopa. [lonstue o
dbochopHBIX yIoOpeHHsIX. YTIaepoa

Oxcunpl yriiepona. YrolibHasi KUCIOTA B €€ COJH. JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPAHCHHUS.
Kpemunii. Coennnenus kpemuus. CHiIMKaTHasi TPOMBIIUIEHHOCTb.
KonTponbhas padora Ne3 «HemeTtamib»
JdemoncTpanuu.

17. OOpa3ipl TaIoreHOB — MPOCTHIX BEIIECTB.

18. B3auMoielCTBHE raJIOTEHOB C HATPUEM, C ATIOMUHHUEM.

19. BrITecHeHHE XJIOpOM OpOMa WIIH M0/1a U3 PAaCTBOPOB HX COJICH.

20. B3anMoelicTBUE Cephl C METAIAMH, BOJAOPOIOM U KHCIOPOJIOM.

21. B3anMopeicTBre KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEBIO.

22. TlornouieHue yriieM pacTBOPEHHBIX BEIECTB HIIH T'a30B.

23. BoccraHoBIIleHHE MEIH U3 €€ OKCH/IA YTIIEM.

24. OO0pa3upl IPUPOTHBIX COSANHEHUH XJI0pa, cepbl, hocdopa, yriepona, KpeMHHUS.

25. O0pa3mpl BaKHEHWIINX /ISl HAPOJHOTO X03sHCTBa Cynb(aToB, HUTPATOB, KapOOHATOB, hocdaToB.

26. O0Opa31bl CTeKIIa, KEPAMUKH, [IEMCHTA.
JlaGopaTopHble ONbITHI.

20. INony4eHue u pacro3HaBaHue BOAOPOA.

21. VccrenoBanne NOBEPXHOCTHOTO HATSKCHHUS BOJIBI.

22. PacTBopeHHe nepMaHranaTa Kajius WM MEIHOTO Kylopoca B BOJE.

23. Tunparaiust 06e3BoskerHoro cyabdara memau (I1).

24. V3roToBieHNE TUIICOBOTO OTIIEYATKA.

25. O3HaKOMJICHHE C KOJUIEKIIMEH OBITOBBIX (DUIIBTPOB.

26. O3HaKOMJICHHE C COCTAaBOM MHHEPAIbHOH BOJIBL.

27.KadyecTBeHHas peakiys Ha TaJOTCHH - HOHBI.

28. [lony4enue u pacro3HaBaHUE KUCIOPOJIA.

29. T'openue cepbl Ha BO3/IyXe U B KHCIOPOJIE.

30. CpoiicTBa pa30aBIeHHON CEPHOI KUCIOTHI.

31. U3zy4deHne CBOHCTB aMMHaKa.

32. Pacrio3naBaHue CONE aMMOHUSI.

33. CroiicTBa pa30aBICHHOM a30THOW KHUCIIOTHI.

34. BzaumoieiicTBre KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEJIBIO.

35. l'openne dpochopa Ha BO3yXe U B KHCIOPOJIE.

36. PacrioznaBanme ocdaros.

37. T'openwue yriisi B KHCIOPOJIE.

38. Ilony4eHne yroiapHOM KUCIOTHI U U3y4eHUE €€ CBOWCTB.

39. [lepexox kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenne ruapokapOOHaTa HATPHL.

41. Ilony4yeHrne KpeMHEBOM KHCIOTHI U U3yUEHHUE €€ CBONCTB.

IIpeaMeTHBIE pe3y/ibTaThl 00y4YeHUsI

VYyamuiics qOJDKEH YMemb:

o HCIOJIB30BATh IMPU XaPAKTCPUCTUKE MECTAJJIOB U UX COCHHHGHHﬁ MOHATHA: KHEMCTAJIJIBD), KT'aJIOT'CHBI»,
«JUTOTPOIHBIE BUIOM3MEHEHUS», <GKECTKOCTh BOJIBD), «BPEMEHHAs! JKECTKOCTh BOJBIY, KIIOCTOSTHHAS
KECTKOCTB BOJBI», «00MIast 5)KECTKOCTH BOJBI»;

®  J1aBaTh XapaKTEPUCTUKY XMMUYECKUX AJIEMEHTOB-HEMETAIJIOB (BOAOPOAa, FAIOTEHOB, KHCIOPO/Ia, CEPHI,
azoTta, ¢ocdopa, yrirepona, KpEMHUS) 110 UX MMOJIOKEHHIO B [leprondeckoi cucTeMe XUMIIEeCKIX



anementoB JI. 1. MenaeneeBa (XUMHYECKUI 3HAK, MOPSIAKOBBIA HOMEp, IEPUOJ, TPYIINa, TOATPYIIIA,
OTHOCHUTEIIbHASI aTOMHasi Macca, CTPOCHUE aToMa (3apsil sIpa, YUCIIO IPOTOHOB M HEWTPOHOB B SIIIpE,
oO111ee YUCIIOo 3IEKTPOHOB, pacipeeeHne HIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM), IIPOCTOE BELIECTBO,
(dbopMyia, Ha3BaHKE U TUTI BBICIIIETO OKCHJIA U TUAPOKCHAA, POPMYJIa H XapaKTep JEeTy4ero BOJJOPOTHOTO
COCTMHEHUS);

Ha3bIBaTh COCAMHEHHS HEMETAJUIOB U COCTABIIATH UX (POPMYIIBI [10 HA3BAHHUIO;

XapaKTepU30BaTh CTPOEHUE, 001Me GU3NUECKUE U XUMUIECKUE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB,
OOBSICHATH 3aBUCUMOCTb CBOUCTB (HITH MPEJCKA3bIBaTh CBOMCTBA) XMMUYECKUX 3JIEMEHTOB-HEMETAIUIOB
(pazuyc, HEeMeTaTMYECKHE CBOMCTBA AJIEMEHTOB, OKHCINTEILHO-BOCCTAHOBUTEIbHBIC CBOMCTBA
3JIEMEHTOB) B 00pa3yeMbIX UIMU COSIMHEHUH (KHCIIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHIOB H
TUIPOKCHIIOB, JIETYYHUX BOJAOPOIHBIX COCAMHEHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE CBOWCTBA) OT
nojoxxenus B [lepuoauueckoi cucreme xumudeckux 3nementoB . . Meneneesa;

OTMCHIBATH OOIINE XUMHYECKHE CBOMCTBAa HEMETAJUIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) S3bIKA U SI3bIKA XUMHH;

COCTaBIISITh MOJIEKYJIAPHBIC YPAaBHEHHUS PEaKIii, XapaKTePU3YIOINX XUMHYECKHE CBOHCTBa HEMETAJUIOB H
UX COCAMHEHMH, a TAK)KE 3JIEKTPOHHbIE YPAaBHEHUS IPOLIECCOB OKUCIECHUA-BOCCTAaHOBJICHUS; YPaBHEHHUS
AIIEKTPOJIIMTHIECKOM JUCCOLUAIINY;

MOJIEKYJIIPHBIE, TIOJHBIE M COKpAIllCHHbIE HOHHBIC YPaBHEHHUS PEaKIUi C y4aCTHEM DJIEKTPOIUTOB;
yCTaHaBIMBATh NIPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHYECKOH CBA3bIO, TUIIOM
KPUCTAUTMIECKOM PEIeTKH HEMETAIUIOB M UX COCAMHEHNH, UX 0OIMUMH (GU3NUECKUMH U XUMHYECKHUMHU
CBOMCTBAMH;

OIMCHIBAaTh XMMUYECKHE CBOWCTBA BOAOPOAA, FAJIOTCHOB, KUCJIOPOa, Cephl, a30Ta, (pocopa, rpadura,
anMasa, KpeMHUsI U UX COe/IU- IIEHHH C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U S3bIKA
XHMUH;

OIMCHIBATH CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJIBI Y BBITIOJIHATH COOTBETCTBYIOIINN UM XUMHUYUECKHH
9KCIEPUMEHT;

BBINIOJIHSTh, HAOJIOAATh U ONMCHIBATh XMMUYECKUI SKCIEPUMEHT HO Paclio3HaBaHUIO HOHOB BOAOPOJA U
aMMOHMS, cyNbdar-, Kapbo- HaT-, CUIIUKAT-, pocdar-, XJIOpua-, OpOMUA-, HOIUA-HOHOB;
9KCHEPUMEHTAJIbHO MCCIIEA0BATh CBOWCTBA METAIOB U MX COCAMHEHHM, pelIaTh SKCICPUMEHTaIbHbIE
3aja4um 1o Teme «Hemeramibn;

OIMCHIBATh XMMUYECKUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIA POJIHOTO) SI3bIKA U
S3bIKA XUMMUU;

MPOBOJIUTH PACUETHI 0 XUMHICCKAM QOpMYJIaM U YPaBHEHHSIM PEaKIHiA, TPOTEKAIOIINX C YIaCTHEM
HEMETAJUIOB M UX COCINHEHUH.

MeTal‘lpeZIMeTHble Pe3yabTaThbl Oﬁy‘lel-l]/lfl
VYyammiicsa NOJKEH YMemb:.

OpPraHHM30BBIBATh YU€OHOE B3aUMOJICHCTBHE B TpyMIe (pacIpeAesaTh POJIU, TOTOBAPUBATELCS APYT C
IPYyTOM H T. 11.);

MPEIBUICTD (IPOrHO3UPOBATH) MOCIEACTBUS KOJUICKTHBHBIX PEIICHUN;

IMMOHMMATh MPUYHHBI CBOCTO HEYCII€Xa U HAXOJUTh CHOCOOBI BbIXOJa U3 3TOMU CUTYyallu,

B JIMAJIOTE C YYUTEIIEM YUUThCS BHIPA0AThIBATh KPUTEPHUU OLICHKU U OTIPEJICIIATh CTCIICHD YCIICITHOCTH
BBIMTOJTHEHHUS CBOEH pabOThI U pabOTHI BeeX, UCXOS U3 UMEIONIUXCS KPUTEPUEB, COBEPIICHCTBOBATh
KPUTEPUU OLICHKU M ITOJIb30BaThCS UMY B XOJIC OIICHKH U CAMOOIICHKH; OTCTauBaTh CBOIO TOUKY 3PCHUS,
apryMEHTHPYS €€; MOJITBEPKIATh apIYMEHTHI (haKTaMHu; KPUTHYHO OTHOCHTHCSI K CBOEMY MHEHHUIO;
CJIyIIaTh APYTuXx, NbITaTbCAd NPUHUMATDL APYTYIO TOUKY 3PpCHUI, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUYKY
3pCHUS;

COCTaBIIATH pedepar 1o onpeaeIeHHon Gopme;

OCYIIECTBIATH KOCBEHHOE Pa3/ICUTENFHOE TOKAa3aTebCTRO.

Tema 4. llpakTukym 2. CBoiicTBa coequHenuii Hemerawios (3 4)

1. Pemmrenue skcniepruMeHTANBHBIX 3a/1a4 110 TeMe «[loarpymma ramoreHoBy.
2. Penienue sKkCcriepMMEHTANBHBIX 3a7a4 1o TeMe «Iloarpymnmna Kuciopoaay.
3. [ony4denne, coOupanue U pacro3HaBaHUE ra30B.

IIpenmeTHbIe pe3yabTaThl 00y4YeHH s

VYyammiics JOKEH yMemy.:

obOparmarbcst ¢ 1abopaTOPHBEIM 000PYIOBaHNEM W HarpeBaTeIbHBIMU IMTPHUOOPAMH B COOTBETCTBHH C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH;

Ha6HIOIlaTI) 3a CBOMCTBAMU HEMETAJIJIIOB U UX COGI[I/IHCHI/II‘/'I U ABJICHUSAMU, IPOUCXOAAIIUMU C HUMU;
OMHUCHIBATh XUMUYECKUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WA POJIHOTO) SI3bIKA U
SA3bIKa XUMHHU,



®  JeJIaTh BBIBOJBI IO pPE3yJIbTaTaM IMPOBEACHHOI0 DKCIIEPUMEHTA.
MetanpeaMeTHble pe3yJbTaThl 00y4eHHU s
VYyamuiicsa JOJDKEH YMemb:
®  OMNpeAensaTh, UCXO U3 yUeOHOM 3a/1auu, HEOOX0IUMOCTh UCTIOIB30BaHUS HAOIIOICHUS WITH
JKCIIEPUMEHTA.

Tema 5. O6001IeHHe 3HAHUI 10 XMMHH 32 KypC 0CHOBHO# 11K0bI. TIoAroTOBKA K rocyaapcrBeHHOi
urorosoii arrecranuu (T'UA) (104)

[Tepnonnueckuii 3akoH u [lepuonnueckas cucrema J[. 1. Menneneesa B cB€Te TEOPUU CTPOEHUS aTOMa
Buabl XuMHUYECKHX CBSI3€M U TUIIBI KPUCTAUIMYECKUX PENIETOK. B3aMMOCBSA3b CTPOEHUS U CBOMCTB
BEIISCTB.

Kiaccudukamms XuMUYIeCKUX peakIuii o pa3aundHbIM npru3HakaM. CKOpPOCTh XUMUYECKUX PEAKITUN.
Jlucconmanusi 3J1€KTPOIUTOB B BOJHBIX pacTBopax. MloHHbIe ypaBHEeHUs peakiuu. OKUCIUTEIbHO-
BOCCTAHOBUTEbHBIC peakiuu. Kinaccudukaius u CBONCTBa HEOPTaHUYECKHUX BEIIECTB. TPEeHUHT-TECTH-
poBaHue 1o Bapuantam [ A npouuisix JeT ¥ 1eMOBEPCUH
JIn4HOCTHBIE Pe3yJabTATHI 00y4eHUs!

Vyammiics TOJKEH:
3HAMb ¥ NOHUMAMDb.

® OCHOBHBIC HCTOPHUYECKHE COOBITHS, CBSI3aHHBIC C PA3BUTUEM XHUMHUH U OOIIECTBA; TOCTHKCHUS B 00IaCTH
XUMHHU U KYJbTYPHBIE TPAAUIIUHU (B YACTHOCTH, HAYYHbIC TPAIUIIMK) CBOCH CTPAHbL;

[ ] 06HI€MI/IpOBBIe JOCTUXXCHUS B 06HaCTI/I XHUMHH, OCHOBHBIC HpI/IHHI/IHBI nu npaBI/ma OTHOILIICHUA K Hpnpone;
OCHOBBI 3JI0POBOr0 00pa3a jKU3HU U 3[0POBbeCOEPEraroIuX TEXHOIOTHH;

e  [paBHJA MOBEACHHUS B YPE3BBIYAMHBIX CUTYAIUIX, CBI3aHHBIX C BO3JACHCTBUEM Pa3IMYHBIX BEIICCTB;
OCHOBHBEIC HpaBa n O65133HHOCTI/I Fpa)I(Z[aHI/IHa (B TOM YUCIIC yqamerocsl), CBA3aHHBIC C INYHOCTHBIM,
Mpo¢heCCHOHATBLHBIM M YKU3HEHHBIM CaMOOTIPE/ICIICHUEM; COIIMANTBHYI0 3HAUMMOCTh M COJICPIKAHHE
podeccHii, CBA3aHHBIX C XUMHEH;

UCNBIMBIBAMD.!

®  YYBCTBO T'OPJIOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY U YB2YKCHUE K HCTOPUU €€ Pa3BUTHS;

[ ] YBa)KeHI/Ie nu HpHHHTHe ,IIOCTI/I)KeHI/Iﬁ XUMHUHU B MI/Ipe;

e 1000BB K TIPUPOIE;

®  yB@XEHHUE K OKPY)KAIOLIUM (y4JalllUMCS, YIUTEISIM, POJUTEISIM U Jp.) — YMETh CIyLIaTh U CJbIIATh
napTHepa, MPU3HABATH MPABO KAXKJOT0 Ha COOCTBEHHOE MHEHUE, IPUHUMATH PEIICHUS C YIETOM MO3HIHU
BCEX YYaCTHHKOB; YyBCTBO MPEKPACHOTO U ICTETHUECKUX UYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEINECTB
U UX NpEeBpalleHUl;

® CcaMOyBa)k€HHE W SYMOIIHOHAILHO-TIONIOKUTEIHHOE OTHOIIIEHHE K ceDe;

npu3Hasams.

® IICHHOCTb 3JI0POBbsI (CBOETO U IPYTHUX JIIOJICH);

®  HEOOXOIMMOCTh CAMOBBIPAKEHHS, CAMOPEATU3aIluK, COLIMAIBHOIO PU3HAHUS,

0CO3HA8aMb:
® TOTOBHOCTbH (MJIM HETOTOBHOCTH) K CAMOCTOSATENILHBIM MOCTYNKAaM M JEHCTBUSIM, OTBETCTBEHHOCTD 32 HX
pe3yibTaThl;

® TOTOBHOCTbH (MJI HETOTOBHOCTH) OTKPBITO BBIPAXKaTh U OTCTAWBaTh CBOIO MO3UIHUIO U KPUTHYHO
OTHOCHUTBCS K CBOMM MOCTYTIKaM;

Npos6AAms.

®  DKOJIOTMYECKOE CO3HAHHE; JOOPOKENATEeNbHOCTh, JOBEPHE K BHUMATEILHOCTD K JIFO/ISIM, TOTOBHOCTB K
COTPYAHHUYECTBY U ApYxOe, OKa3aHUIO IOMOILIM TEM, KTO B HEH HY>KIA€eTCs;

e  000OIICHHBIH, YCTONYMBBIN 1 H30UpaTENbHBIN MO3HABATENLHBIN HHTEPEC, MHUIIMATUBY U
T0003HATEIBHOCT B U3YUYEHHH MHpPa BELIECTB M PEaKLuii;

®  [EJEyCTPEMIICHHOCTb U HACTOMYMBOCTD B JOCTHKEHUH L€, TOTOBHOCTH K MPEOIOJICHHIO TPYJHOCTEH;
yOEeXKIEHHOCTh B BO3MOKHOCTH TIO3HAHHUS IPUPOIBI, HEOOXOAUMOCTH Pa3yMHOTO HCHOIb30BaAHUS
JOCTHKCHUH HayKHU U TEXHOJIOTHUIl U1 pa3BUTHUs OOIIECTBA;

ymemy:

®  YCTaHABJIMBATh CBS3b MEXKAY LIEJIbIO U3YyUCHUS XUMHUH U TEM, AJISl YeT0 OHA OCYLIECTBIISIETCA (MOTHBAMHU);

®  BBINOJHITH KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKJIFOYAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM U3YUYEHUS] XUMUU
Y BHECEHUHU HEOOXOJANMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX JTallaM M CII0CO0aM H3Y4eHUsI Kypca XMMUU;

®  BBINOJHATH PETPOCIIEKTUBHYI CAMOOLIEHKY, 3aKJIFOUYAIOLIYIOCSA B OLICHKE IIPOLIECCa U pPe3yJIbTaTa U3y4eHHUs
Kypca XMMHUU OCHOBHOMH ILIKOJIbL, TIOABEACHUHA UTOIOB HA OCHOBE COOTHECEHHUS LIEEH U PE3YIbTATOB;

®  CTPOUTH XU3HEHHBIE U PO(ECCHOHATIBHBIE IIIaHBI C YIETOM KOHKPETHBIX COIMAIBLHO-UCTOPUIECKUX,
MOJIMTUYECKUX U DKOHOMHUYECKUX YCIIOBHIA;



° 0CO3HAaBaTh COOCTBEHHEIE IEHHOCTU U COOTBETCTBUEC X IPUHNUMACMBIM B JKU3HU PCUICHUAM

° BECTH AWAJIOT HA OCHOBC PAaBHOIIPABHBIX OTHOIICHUN 1 B3aUMHOTO YBaXCHUA,

° BBIACIIATH HpaBCTBCHHBIf/i ACIICKT IMMOBCACHUA U COOTHOCUTDL IMOCTYIIKU (CBOI/I " Apyrux J'IIO,I[CI\/'I) U COOBITHS
C MPUHATBIMU STUYCCKUMHU HOpMaMU; B MPEACIaxX CBOUX BO3MOKHOCTEH HpOTI/IBO)IeI‘/'ICTBOBaTI) )ICﬁCTBI/ISIM
U BIIMAHUAM, NPCACTABJIAIOMIUM YI'PO3Y KXU3HU, 3J0POBBIO U 0€30MaCHOCTH TUYHOCTH U 06H.IGCTB3.

KOHTPOJIb YPOBHA JOCTUKEHUA
INJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS ITPOI'PAMMBI

KJIacC HasBanue kKoHTpOIBHOM pabOTHI Jara

8 KonTponbhas padota No 1 «ATOMBI XUMHYECKHX JIEMEHTOB
KonTponbhas pa6ora Ne 2.» [IpocTbie BemecTBay
KonTponbhas padota No 3.» CoeprHeHHsI XUMUYECKHX
JJIEMEHTOBY»

Kontponbhast pabota Ne 4. «3MeHeHWsI, TPOUCXOISIINE C
BEIIECTBAMUIY

Wrorosas pabota 3a Kypc XuMuu 8kiacca

9 KonTponbHas padora Ne 1 «Benenue. O0miast xapakTepucTHKa
XUMUYECKUX JIEMEHTOB U XUMUYECKUX peakuuil. [Tepuoanueckuit
3akoH U [lepuoauyeckas cucrema xuMmuueckux anemeHTos /. 1.
MenneneeBa»

Konrponbnas padora Ne 2 «Merasisn

Konrtponbnas padora Ne 3 « Hemeramns

Wrorosas pabota 3a Kypc xumun 9 kiacca




CucremMa OLeHKH JOCTHKEHUI yYaluxcst

OcHoBHas 3a/1aya ¥ KpUTEPHI OIIEHKU — OBJIaJIEHUE CUCTEMOM YyUeOHBIX I€UCTBUN C U3y4yaeMbIM
y4eOHBIM MaTepPHAIIOM.

CucremMa OLIEHKH BKJIIOYAeT B c€Osl BHYTPEHHIOI (OCYILECTBISIEMYIO CAaMOM IIKOJION) U BHEUIHIOIO
(ocymiecTBisieMas BHEIIHUMHU 110 OTHOIICHUIO K IIKOJIE CITY>KOaMu).

s OLICHKH HCIIOJIB3YETCS nepcoHuuIupOBaHHAs uHpopManus u AHOHUMHAs
(HenepcoHUpULIUPOBAHHAS).

[lepconunduupoBaHHON OlEHKE MOJJIEKAT TOJIBKO METanpeIMETHbIE U MPEIMETHBIE Pe3ylbTaThl U3
650ka «BBITYCKHUK HAYYUTCS.

OneHka JOCTHKEHUH peamu3yercs «METOJOM CIOKEHUS», MPU KOTOPOM (UKCHUPYETCS TOCTHKEHUE
OIIOPHOT'O YPOBHS U €r0 MPEBBILICHUE.

Jls olleHMBaHMS UCHOJB3YIOTCS: CTaHAAPTU3WPOBAHHBIE MUCHMEHHBIE M YCTHBIE PaOOTHI, MPOEKTHI,
npakTuyeckue paboThl, JabopaTopHble pabOTHI, TECTHI, 3a4€Thl, TBOpPUYECKHE pPAaOOTBHI, CaMOAHAIM3,
caMOOIIeHKa, HAOTIOACHUS U TIp.

Tunel 3a1aHnil, KOTOPbIe NCHOJb3YHOTCS /ISl OHEHKH JOCTHKCHUI:

1o (hopMe OTBETa: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM,;
110 YPOBHIO IPOBEPSIEMBIX 3HAHHM, YMEHU, CIOCOOOB ACHCTBUI: 0a30BbIN U MOBBIIICHHBI YPOBEHb;
M0 KCIIOJIb3YEMbIM CPEACTBAM: 3a/laHus Il MUCbMEHHOW MJIM YCTHOM Oecelbl, MPaKTHUECKHe 3a/laHus,
nabopatopHbie pPabOTHI;
o (hopme MpoBeeHUS: 111 HHIUBUYaTbHOM UM TPYIIIOBON paOOTHI.
HTorosas oneHka CKjIaabIBaeTcCs M3:
HAKOIUICHHBIX OLIEHOK (XapaKTepu3yloT TMHAMUKY 00pa30BaTeIbHBIX JOCTHKEHUH ydalumxcs);
OLIEHKM 3a CTaHJApTU3MPOBAHHBIE UTOrOBblE PabOTHI (XapaKTEpU3YIOT YPOBEHb IPHUCBOEHUS CIOCOOOB
TEHCTBUMN)

BHyTpeHHI0OI0 cHCTeMy OHEHKM Ha CTYIeHH OCHOBHOro0 o00mero o0Opa3oBaHHs
KJaccuuuupyeTcs CaeayroIM 00pa3oM U BKIIOYAET MPOLETYPHI:

HHIUBHIYAJbHbIE Pe3yJbTaThl YYalIUXCH - B chepe pa3BUTHA Yy HUX KOMIIETCHTHOCTHBIX YMEHHUH H
HAaBBIKOB, BBISIBIIIFOTCS B X0J1€ MICUXO0JIOr0O-NIEAarOru4eCcKOro MOHUTOPUHTA;

NpeaIMeTHbIE pe3yabTaThl - Pe3yJbTaThl, IOJIYYEHHBIE B IIPOLIECCE OLICHUBAHUS YYHUTEISIMH LIKOJBI Ha
MIPEAMETHOM YPOBHE;

BHYTPHIIKOJbHbIE Pe3yJbTaThl - PE3YNbTATHI, MTOJYYEHHBIE B XOJA€ aJMUHUCTPATUBHOTO KOHTPOJI,
UTOTOBOM  arrectaruu  ydamxcsi (  KOHTPOJbHbIE  PabOTBI, TMPOMEKYTOUHBIC, HTOTOBBIC,
JTUAarHOCTUYECKHE);

BHELIKOJIbHbIE Pe3yJbTAThl - PE3yJbTaThl OJUMIINAM, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEepEeHIUH U T.I1.;
pe3ynbTaThl, MOJYYEHHBIE B XOJ€ He3aBMCUMON BHEUIHeH OLEHKH - pe3ylbTaThbl MOJYYECHHBIE B XOJ€
I'tA;

HedopMaIu30BaHHAS OLlEHKA - TOPTQOITHO.

Jist onucanus TOCTHKEHUH 00yJarouXcsl 1eJIeCO00Pa3HO YCTAHOBHUTD CJICYIOIINE NSTh YPOBHEH:

YpoBeHn JlocTHkeHNEe IUIAHUPYEMBIX pPe3yJibTaToB Ouenka
(otMeTKa)

basoBblii JIEMOHCTPUPYET OCBOCHHE Y4YEOHBIX IEHUCTBUN C OIMOPHOMU | CKYIOBIECTBOPUT

YPOBEHb CUCTEeMOM 3HaHMM B paMKax JauanazoHa  (Kpyra) | eIbHO» (v

AOCTHKEHHU I BbIIEJICHHBIX 3ajad. OBiajeHue 0a30BbIM  ypOBHEM | OTMETKAa  «3»,
SBIIETCA JOCTATOYHBIM JJISl IPOAODKEHUsT 00y4YeHUs Ha OTMETKA
CIIeyIOIeN CTyNeHn 00pa3oBaHusl, HO HE MO MPOQUIEHOMY | «3aYTEHOY).
HaIpaBJIEHUIO

IloBbIMIEHHBI | YCBOEHUE  ONOPHOM  CHUCTEMbl 3HAaHUW HAa  YpPOBHE | OLICHKA

YPOBeHb OCO3HAHHOTO  IPOU3BOJBHOIO  OBJIAJEHUS  YYEOHBIMH | «XOPOLIO»

NCHCTBUSIMU, JIOCTAaTOYHBIE O Kpyro3op, mmpora (wiu | (OTMETKa «4»);
M30MpaTeTLHOCTH) WHTEpPECOB. Takue oOydaronuecs MOTYT
OBITH BOBJICYCHBI B MPOCKTHYIO JEATEIBHOCTh 0 MPEAMETY
Y COPUEHTHPOBAHBI HA MPOAOHKEHHE O0yUeHUs! B CTapIIUX
KJIaccax 1Mo JaHHOMY TTPOduITIo.

Broicokmnii bonee monHoe (1o CpaBHEHUIO C MPEIBIIYIIMM) YCBOCHHE | OIIEHKA
YPOBeHb ONOPHOW CHUCTEMBl 3HAHMA HA YPOBHE OCO3HAHHOTO | «OTIMYHO»




MPOU3BOJILHOTO  OBJIAJICHUS ~ YYEOHBIMH  JICUCTBUSAMH, | (OTMETKa «5»).
JIOCTATOYHBIN KPYyro3op, IMpoTa (WiId H30UpaTETHLHOCTH)
uHTepecoB. Takue oOydaronyecss MOTyT OBITh BOBJICUCHBI B
MPOCKTHYIO JIEATEILHOCTD MO MPEIMETY U COPUECHTHPOBAHBI
Ha IMMPOAOJIKCHUC 06yquH51 B CTaplIMUX Kj1aCCax M0 JaHHOMY

npod k.
IloHMKeHHBIH | OTCYTCTBHE  CHCTEMATHYECKOHW  0a30BOM  IMOATOTOBKH, | «HEYIOBIETBOP
YPOBEHb o0yJaroImuMcsi HE  OCBOGHO JlaX€ U  IOJOBUHBI | UTEIBHO»
TUTAHUPYEMBIX pe3yJbTaToB, KOTOpBIE ocBauBaeT | (OTMETKa «2»)

OOJBIIMHCTBO  OOYYAIOIIUXCS, HWMEIOTCS 3HAYUTEIhHBIC
mpoOebl B 3HAHUAX, JalibHElIee oOydeHue 3aTpydHEHO.
[Tpu 5ToM 00yYarOmIMiiCS MOXKET BBIMOJTHITH OTACIHHBIC
3aJlaHusl  TOBBIIIEHHOTO  ypoBHA.  JlaHHas  rpymma
oOy4Jaroruxcsi (B cpeHEM B X0JIe 00YUCHHS COCTaBIISIOIIAS
okoo  10%) TpeOyer  cmeuuambHON  JAMArHOCTUKU
3aTpyAHEHUN B OOy4eHHH, MPOOEIIOB B CHCTEME 3HAHUU U
OKa3aHWU IIEJICHANPABICHHON TIOMOIIM B JIOCTHKEHUU
0a30BOT0 YPOBHS

Hu3zkuii HAJIMYUE TOJNBKO OTAENBHBIX (PparMeHTApHBIX 3HAHUU IO | OLIEHKA «ILJI0X0»
YPOBEHb MPEIMETY, JlaJbHeIIee oOydeHue MpakTU4YecKu | (oTMeTKa «1»)
HEBO3MOXKHO. TpebyeTcs crienuanibHasi MOMOIb HE TOJIBKO
mo ydyeOHOMY TmpeaMery, HO U 10 (OPMHUPOBAHUIO
MOTHBAIMH K 00YYEHHIO, Pa3BUTHIO MHTEpeca K U3ydaeMoil
MpPEeIMETHOW 00JIaCTH, TOHUMAHUIO0 3HAYUMOCTH TIpeIMeTa
JUTSL )KU3HU U JIP.

XapakTepucTuka uuppoBoii oeHKH (0TMETKH)

«5» («OTIMYHO») — YPOBEHb BBINOJIHEHHS TPEOOBAHUI 3HAYUTEIHHO BBIIIE YIOBICTBOPUTEIHLHOTO:
OTCYTCTBHE OHIMOOK KaK MO TEKYIIEeMY, TaK U MO MpeAbIAyleMy yieOHOMY MaTepualy; He 0oJjiee 0OTHOTO
HEJ0YeTa; IOTUYHOCTD U ITOJIHOTA U3JI0KEHHUS.

«4» («X0po1I0») — YPOBEHb BBHINOJIHEHHS TPEOOBAHUI BBIIIE YAOBIECTBOPUTEIHHOIO: HCIIOIB30BAHUE
JOTIOJIHUTENBHOIO MaTepuaja, IOJIHOTAa U JIOTMYHOCTh PACKPBITHS BOIPOCA; CAMOCTOSTEIbHOCTH
CYXJICHHI, OTpaKeHHE CBOETO OTHOIICHHUS K MpeAMeTy oOcyxaeHus. Hamuuue ommOOK U HETOYETOB B
KOJIMYECTBEHHOM BBIPAKEHUM I10 OTAEJIbHBIM IIPEAMETaM OTPaKaeTCs B JIOKAJIbHBIX aKTaX O TEKYLIEH U
UTOTOBOM (pyOeKHOIi) aTTecTaluu 00y4JarouXCs.

«3» («y10BJIE€TBOPUTEIBHO») — JIOCTATOUHBI MHUHHMAJIbHBIM YpOBEHb BBINOJIHEHUS TpeOOBaHMIA,
MPEIbABISEMBIX K KOHKPETHOH paboTe, OTIENbHbIE HApYIICHUS JIOTUKH U3JI0KEHUS MaTepHana;
HEINOJIHOTa pacKpeIThs Bompoca. Hanuunme ommOOK M HEJOYETOB MO OTAEIbHBIM IpeaMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B JIOKAJTBHBIX aKTaX O TEKyIIed U HMTOroBOH (pyOexHON)
aTTeCTaluu 00yJarOIINXCA.

«2» («JI0X0») — YpOBEHb BBHIMOJHEHHS TPEOOBAHMI HUXKE YAOBICTBOPUTEIHLHOTO: HApYIIEHUE
JIOTUKH; HENOJHOTa, HEPacKpbITOCTh OOCYXAaeMOro BONpOCa, OTCYTCTBUE apryMeHTaluu Juobo
OIMOOYHOCTh €€ OCHOBHBIX IMOJIOKeHHH. Hanuune ommboK M HEJOUETOB MO OTAEIbHBIM NpeJMeTaM B
KOJIMYECTBEHHOM BBIPAXKCHUHU OTPa)KaeTCsA B JIOKAJTBHBIX aKTaX O TEKYIIEH M UTOTOBOM (pyOexkHOil) 00
aTTecTaluy 00yJaromuXcs.

KoHTposibHO-U3MepuTeIbHbIE MAaTepHAJbl I[PEIHA3HAUYECHbl JJI IMPOBEPKU YPOBHS YCBOCHUS
y4eOHOr0 MaTepualia Ha OCHOBaHMHM OOpa30BaTEbHOIO MHHHUMYMa COJEpKaHUS OO0pa3oBaHUSA W
TpeOOBaHUI K YPOBHIO MOJTOTOBKH BBIMTYCKHHKOB MIKOJ. OHU COCTaBIIEHBI Ha OCHOBE MHOTOJICTHEH
MeJarornyeckoil MpakTUKU C y4ETOM Pa3IMYHBIX METOAMUECKHUX Pa3paboToK.

[To BceM rimaBam Kypca M UX pasfeiaM NpeiaraeTcsl TeKYIU U TEMaTUYECKUI KOHTPOJIb 3HAHUN U
YMEHUI B OpME XUMHUYECKUX JIUKTAHTOB U TECTOB, CAMOCTOATEIbHBIX U KOHTPOJBHBIX padoT. 3aaHus
000MX BapraHTOB PabOT CXOHBI MO COACPKAHHUIO U XaPaAKTEPy BBIMOIHICMbBIX YICOHBIX JCHCTBHIMA.

s opranuzanuu 3¢ ¢GeKTUBHON paboOThl BCEro Kilacca ¢ Y4eTOM HMHJIMBUIYaJbHBIX CIIOCOOHOCTEM
KQKJOTO y4damierocsi B psjae padoT, BXOISMIIMX B MOCOOUE, MPEACTABICHBI 33JaHUSI PA3IIUYHBIX YPOBHEH
CJIOHOCTH.



He3zaMeHUMBIM ITOMOIIIHUKOM TIeIarora B KOHTPOJIC 3HAHWUU SBISIOTCS 3aaHus B GopMme TecTa. Mx
MO’KHO HCIIOJTh30BaTh HA Pa3HBIX dTanax y4eOHOTo mporiecca:

* MPU U3yYCHUH HOBOTO MaTepHalia;

* Ha Tare 3aKperyieHus U3Y4eHHOTO MaTepuana;

*+ Ha ypokax 0000mIaroero moBTOPEHMSI;

* MPU TEKYIIEM U TEMATHYECKOM KOHTPOJIC 3HAHUN, YMEHUI 1 HABBIKOB YYaIlIUXCS;

* IIPH MOJTOTOBKE yJaIIuXCs K 9K3aMEeHaM KakK B YCTHOH, TaK M B IUCBMEHHOM opMe, 0COOCHHO B

dopme EI'D.

JIJis KaXXa0i TeMBI U €€ pa3liejioB MPEUIOKECHBI TECTOBBIC 3aJaHUS PAa3HOTO YPOBHS CIIOXKHOCTH B
JIByX BapuaHTax, paccuuTaHHble Ha 15—35 MuH winm Ha uenbli ypok. [ BBICTaBICHUS OLECHKH
MpeIIaraeTcsl UCIOoJb30BaTh CICAYIONIYIO TPOICHTHYIO IIIKATY:

35% BEITIOTHEHHBIX 3aJaHUI — OI[CHKA «2»;

36—61 % — onenka «3»;

62—85% — oreHKa «4»;

86—100% — omenka «5».

B 3aBUCHMOCTH OT pe3yabTaTOB BHIMOTHEHHS pa0OThI YUUTETh MOKET BHOCUTH B MPEIOKCHHYIO
CUCTEMY OICHUBAHUS KOPPEKTUBHI, IOCKOJIBKY OCHOBHAS 11€J1h KOHTPOJIS B JAHHOM ClTydae — He
COOCTBEHHO BBICTABJIICHHE OIICHKH, a OTIPE/ICIICHNE YPOBHS YCBOCHHS YUaITUMICS Y4eOHOTO MaTepuana u
HAIPaBJICHUH JalbHEHIIICH paOOThI Ha/l MOBBIIICHHEM KavyeCcTBa 3HAHUN

3ananue nox uudpoit 1 ouenusaerca 3 Oamnamu; nox uudpoit 2 — 5 6amwtamu; noa uudpoii 3-8
Oaymuramu. 3aaHusi, OTMEYCHHBIC *, — IS MHIAWBUAYAIEHOTO BHITTOJHEHHS.

Ecnu He yka3aHo MHOE, KaX/Iblii OTBET YyacTel OLEHUBAETCS:

+ yactu A — 2 Gamtamu;

+ yactu B — 4 Gannamu;

« gactu C - 6 6amtamu.

OnHako He BCe ywalluecss NPUCTYMalT K 3agaHusaM 4acté C M TeMm Oosiee BBIIONHSIOT UX
MOJTHOCTHIO. UTOOBI TOBBICHTH TIOJIOKHUTEIHHYIO MOTHBAIMIO K BEITIOIHEHUIO 3a1aHnid yactu C, yauTesb
MOJKET OOBSBUTH O BBICTABJICHUH 110 PE3yJIbTaTaM TeCTa JABYX OLIEHOK: MepBoi — 3a yacTu A u B, a BTO-
poit — 3a yacTh C — ¢ UCMONIB30BaHUEM MTPOLICHTHOW HIKAJIbI OLIEHKH 3HAHUU.

Bomnpockl ans Bcex BHJIOB KOHTPOJSI 3HAHMH COCTaBIEHBI TaKHMM 00pa3oM, 4TOOBI MEAaror ¢ ux
MOMOIIIFI0 MOT BBISIBUTH 3HAHUS YYaIIMXCS IO BCEM Y3JIOBBIM BOINPOCAM TJIaBBl W pa3jelia Kak Ha
06a30BOM YpOBHE, TJe HEOOXOAHMMO TOJIbKO BOCIPOU3BEAEHHE Y4eOHOro MaTepuana, Tak M Ha
YCIIO)XKHEHHOM YpOBHE, T/ie TpeOyeTcs yMEHHE aHaJN3upoBaTh W CPaBHUBATh JaHHBIC, MPHMEHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOydatomme BHIBI KOHTPOJIS MPEIONAraloT KOJUIEKTUBHYIO AEATENFHOCTh YJalIuxcs 00 B
nape, JInOo B IPYIIIe U CAMOIPOBEPKY.

[Ipn moAroToBke K KOHTPOJBHBIM paboTaM HEOOXOJMMO OOpaTHTh BHUMAHHE Ha 33/1aHUS YPOKOB
000011a01Iero MOBTOPEHUsI. B 3TOM cilydae ywamuecss B COOTBETCTBUH CO CBOMMHM CIIOCOOHOCTSAMHU
OTIPEIEISIIOT AJIs ce0s 3a/1aHusI, KOTOPBIE MOTYT BBITIOJIHUTb.

PacueTHble 3a/1a4M pa3TUYHBIX TUIIOB M YPOBHEH CIOXKHOCTH IpEACTaBIEHbI B TOcOOUU OlI0KaMu, a
TaKOKe BKJIIOYCHBI B pa3HbIC BHIBI KOHTPOJS 3HAHWH. YUHTEIh MOXKET IO JKEJIAHHIO BKJIIOYATh MX Kak
JIOTIOJTHUTEIBHOE 33aJaHKie B 000 BUA KOHTPOJS WIM INpenjaraTh y4aluMmcsl OTJENIbHbIE CAMOCTOS -
TEJIbHBIE PAOOTHI 110 PELICHUIO MTOTOOHBIX 33/1a4.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3amanus st 000MX BapHWAHTOB KPATKO 3alMCHIBAIOTCS HA JIMIEBOM CTOPOHE JOCKU WM Ha
KOJIOTpaHCIapaHTe; OTBETHI Ha BOMPOCHI XKeJIATeIbHO HAITMCaTh Ha OOPATHON CTOPOHE JOCKU WIIH TAKKe
Ha KOJOTpaHCHapaHTE. YUUTENbh 3a4MTHIBACT COJEPIKAHHE BOIPOCA, YUYAIIUECS 3alKCHIBAIOT OTBET B
TETPAJIAX.
[To oKOHYAHWU TUKTAHTA MPOBOUTCS CAMOIIPOBEPKA:

+ OIIMOOK HET — OIIEHKA «5»;

* JOMyIIeHbl 1—2 ommoku — «4»;

* JIOTMYILIEHbI 3 OIIHOKH — «3».

B 3aBucuMoOCTH OT CTENEHW TOJTOTOBJICHHOCTH YYAIIUXCS YYUTEIh MOXET U3MCHHUTh KPUTEPHIA
OLICHKHU pa0oT B MOJIb3Y YUCHHKA.



IIpoBenenue camocTosITEILHONH PadoOTHI

CamocrostenbHas paboTta mpeanosaraeT 0o MapHyo, JUO0 IpynnoByro ¢opMmy paboOThl U JaeT
BO3MOXXHOCTh JIyullle OTpaboTaTh M3ydaeMble BOIPOCHI IO/ KOHTPOJIEM YUUTENIslT U B XOJe
CaMOCTOSITENIbHOW ~ JIeATeNbHOCTH (Ju1d  oOyuaromeid paboThl) JMOO Jydlle MOATOTOBUTBCA K
KOHTPOJIBHON pPaboTe, KOTOPYK IPEJCTOUT BBINOJHATH HA CIEAYIOIIEM Ypoke (A o0oOmaromei
paboTbl). 3amaHusl BBIIOJHSIOTCA B mape (TpymIe), 4To MO3BOJISAET 3KOHOMHUTh BpeMsi Ha oTBeT. OT-
JIeJIbHBIE 3aJlaHus (110 3HAKOM *) yualiuecs BBIIOIHAKT CAMOCTOSTENbHO. [l KOHTPOJIsS ydamumcst
MPEIOCTABISIETCS BO3SMOKHOCTh CBEPUTH CBOM OTBETHI C ATAJOHAMH, KOTOPBIE OYyT JaHbl yUUTENIEeM IO
OKOHYaHUH pabOTHI.

OuneHka NpaKTHYeCKUX YMEHHI yyaumxest

VY4uTenp 10KEH YYUTHIBATb:

- IPaBWJIBHOCTD ONPEAEIICHUS LIEIH OIbITA;

- CAaMOCTOSATENBHOCTB TOAO0pa 000PYIOBaHUS U OOBEKTOB;

- IOCJIEZIOBATEIBHOCTD B BHIIIOJIHEHUH PA0OTHI IO 3aKJIAJIKE OIIbITA;

- JIOTHYHOCTH ¥ TPAMOTHOCTb B OTIMCAaHUU HAOIIOACHUH, B HOPMYINPOBKE BHIBOAA U3 OMBITA.

Otmerka "'5" - PABWJILHO OIpeiesieHa 1eJib OMbITa,

- CaMOCTOATENBHO, C HEOOXOIUMOH MOCIEeI0BATENILHOCTHIO MPOBEACHBI MTOA00D
000pyI0BaHUs U OOBEKTOB, a TAKKE padOTa MO 3aKJIAAKE OTBITA;

- Hay4HO IPaMOTHO, JIOTHYHO OMUCAHBI HAOIIOIeHUS U CPOPMYITHPOBAHBI BEIBOJIBI U3
OTIBITA.

Otmerka "'4" - MPABWJIBLHO OTpeiesieHa 1eJIb OTBITA;

- CAMOCTOATENBHO MPOBEeeHa paboTa Mo noadopy 000pya0BaHus, 0OBEKTOB;

MIPH 3aKJIAJIKE OMBITA IOMyCKatTes 1 -2 ommoKu;

- HAy4YHO TPaMOTHO, JIOTHYHO ONMCaHbl HAOIIONEHUS U C(OPMYIUPOBAHBI BEIBOBI M3
OTIBIT;

- B OITMCAaHHUW HAOFOICHUH U3 OITBITA IOTYCKAIOTCS HEOOBbIINE HETOYHOCTH

OtMmerka "'3" | - IpaBWIBHO ONPEEIIEHA LIENb OIbITA;

- nog0Oop 00opynoBaHUS U OOBEKTOB, a TAKXKE PAaOOTHI T10 3aKJIA/IKE OIBITAa IPOBEICHBI
C TMOMOIIIBIO YUUTEIIS;

- TOIYCKAIOTCSl HETOYHOCTU M OLIMOKY ITPH 3aKJIaJKe OIIbITA, ONIMCAaHUU HAOIIOACHUH,
(hopMyIMPOBAHUY BBIBOJIOB.

Otmerka "'2" - HE ONpeJiesieHa CAMOCTOSTEIIBHO 1EJIb OIbITA;
- HE 0TOOpaHO HY)XKHOE 000pyIOBaHUE;
- JIOITYCKAKOTCs CYIIECTBEHHBIC OIUOKH MPH 3aKJIaJIKe U 0(OPMIICHUH OTIBITA.

OueHnka yMeHHUii MPOBOANTHL HAOII0AeHUS

Vuurenb 10HKEH YUUTHIBATS!

- IPaBWJIBHOCTD MPOBEACHUS HAOIIOICHHUH 110 33/JaHHUIO;

- YMEHHE BBLICTATH CYLIECTBEHHBIC MPU3HAKU Y Ha0II01aeMoro o0beKTa (mporecca),

- JIOTUYHOCTh H HAYYHYI0 TPAaMOTHOCTh B O(pOPMIICHUH Pe3yJIbTaTOB HAOIIOACHUH U B BBIBOJAX;
- IpOBEICHNE HAOIIOACHHS TI0 3a/IaHHUIO;

Otmertka "'5" - IPaBUJIBHO 110 33JaHHUIO0 YUUTEIIs IPOBEICHO HAOII0ICHUE;
- BbIJICJIEHBI CYLIECTBEHHBIE PU3HAKU Y Ha0I101aeMoro 00beKTa (mporiecca);
- JJOTMYHO, HAYYHO I'PaMOTHO O(h)OPMIIEHBI Pe3ysIbTaThl HAOIIOAEHUN 1 BBIBOBI.

Otmerka "'4" - IPaBWJIBHO T10 33/IaHUIO0 YYUTEIS MPOBEICHO HAOIIOICHHE;

- TIpH BBIJCJICHUH CYIIECTBEHHBIX MPU3HAKOB Yy HaOM01aeMoro o0bekTa (mporecca)
Ha3BaHbI BTOPOCTCIICHHEBIC,

- IOITYCKaeTCsl HEOPEKHOCTH B 0OPMIICHUY HAOIIOICHUN U BEIBOJIOB.

Ormerka "'3" - TIOIyCKAIOTCSI HETOYHOCTH | 1-2 OMIMOKHU B TPOBEACHUHN HAOJIIOICHHM 110 3aIaHUIO
YUUTEIIS,

- TIpY BBIJCJICHUH CYIIECTBEHHBIX MPU3HAKOB Yy HaOM01aeMoro o0bekTa (mpoiecca)
BBIJICJISIFOTCS JTUIIIh HEKOTOPBIE;

- nonyckarorcs omrboku (1-2) B ohopMiIeHHN HAOJIIOICHUI U BHIBOJIOB.

Otmerka "'2" - nonyckarotcs ook (3-4) B mpoBeieHUH HAOTIOACHUH 110 3aIaHUI0 YUUTEIIS;
- HETIPABWJIBHO BBIJICISIFOTCS IPU3HAKK HAOII01aeMoro 00beKTa (Iporecca);




- nomyckarorcs ommoku (3-4) B ohopmiteHnn HabIIOAEHHUH U BEIBOIOB. DPopma
aTTECTAIlMU TT0 OMOJIOTUH MOKET OBITh Pa3IMYHOMN: YCTHBIN DK3aMEH Mo OuieTam,
3amurTa peepara, TECCTHPOBAHUE, 3aIUTa TPOCKTA.

@opMBbI IpecTaABJIEHNS 00Pa30BATEIbHBIX Pe3yJIbTATOB:

e Tabenp YCNEBAaeMOCTH IO TMpeaMeraM (C yKa3zaHHEM TpeOOBaHUMN, TMPEAbABIAEMBIX K
BBICTaBJICHUIO OTMETOK);

® TCKCThl HMTOTOBBIX JUATHOCTHYECKHX KOHTPOJBHBIX pa0OT, JUKTAHTOB M T.0. W aHAIH3 UX
BBHIMIOJHEHHs o0yvarorumcs (MHpopmalmst 00 3IeMeHTaX W YPOBHSIX IMPOBEPSEMOTO 3HAHUS —
3HaHUS, TOHUMaHUs, IPUMEHEHHS, CHCTEMATH3aIIH );

e yCTHas OIICHKA YCTENIHOCTH PE3YNbTaTOB, (GOPMYIHPOBKA MPUYUH HEYAad U PEKOMEHIAIUN 10
YCTpPaHEHUIO NPOOEIOB B 00YYEHHOCTH I10 MPEIMETaM;

e nopTdono;

® PE3yIbTATHI IICUXOJIOTO-TIEAArOTHUSCKAX UCCIICOBAHMM, HIUTFOCTPUPYIONIUX JTHHAMUKY Pa3BHTHS
OTJENbHBIX UHTEIUIEKTYAbHBIX U IMYHOCTHBIX KauecTB oOyyvaromierocs, Y Y /1.

Kpurtepusivu oneHMBaHUSA SIBISIOTCS:
® COOTBETCTBUE JOCTUTHYTBIX MPEIMETHBIX, METANPEIMETHbIX W JIMYHOCTHBIX PE3YJbTAaTOB
oOyuaroluxcst TpeOOBaHUAM K pe3yjbTaTaM OCBOCHHs 00pa30BaTelbHOM MPOrpaMMbl OCHOBHOTO
obmiero oopazoBanus OI'OC;
e JMHaMHKa Pe3yIbTAaTOB MPEeIMETHOU 00ydeHHOCTH, (hopmupoBanus YV /1.
OneHka TOCTHKEHHUSI METAIIPEIMETHBIX PE3yJIbTaTOB MOKET IPOBOJUTHCS B X0OJI€ PA3IUUYHBIX MPOLEAYD.
OCHOBHO¥ MPOIIe1YpOil UTOTOBOI OLIEHKU JOCTHKEHHUSI METANIPEAMETHBIX PE3YyIbTaTOB
ABIIAETCA 3AUUMA UMO208020 UHOUBUOYATILHO20 NPOEK




KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHHUE
C OINTPEAEJEHUEM OCHOBHBIX BUJIOB YYEBHOU JEATEJIBHOCTHU

8 kiace

Neo | Pazpen, [InanupyemMblie pe3ynbTaThbl Jarta npoBeneHus
Tema
[Tnan/¢pakr
/
I
XapaKkTepuCcTHKa Yy
OCHOBHBIX BHUJIOB
Perynaruubie | [lo3HaBaTenbHbIE KommyHukatuBHble | JImuHOCTHBIE
JeATEIIbHOCTH
(ITpenxmeTHBbII
pe3yNbTaT)
MEPBOHAYAJIBHBIE XUMHWYECKHUE IOHSTHUSA (10 YACOB).
1 | Ilpenmer 3narb:ocHOBHBIE | CTaBsT yueOHbIe | CaMOCTOSITETEHO DopMyIUPYIOT DopmMUpYIOT
(1) | xumun. IOHATHS, YMeTb: | 3a1a4d Ha BBIIEIAIOT U CcOOCTBEHHOE OTBETCTBEHHOE
Beecrsa OCHOBE (bopMyIHpYIOT MHEHHE U MTO3ULIUI0, | OTHOLIEHUE K
UCIIOJIb30BaTh
COOTHECCHUS II03HABATEIIbHYIO 3a1a0T BOIIPOCHI YYECHHIO
MOHATUS TIPU
TOTO, Leib
XapaKTEPUCTUKE
BEILIECTB YTO YK€
U3BECTHO U
YCBOEHO
00yJaroIIUMUCS
, 1 TOTO, 4TO
eIIe He

HU3BCCTHO




2 | IlpeBpame | 3HaTh CraBst yueOnble | CaMOCTOSITENHHO DopMyIHUpYyIOT DopMUpYIOT
(2) | Hue orpeieyeHne 3aJauu Ha BBIJICJISIIOT U COOCTBEHHOE OTBETCTBEHHOE
IB)emeCTB' pusnuecKux u OCHOBE GopMynupyroT MHEHHE U CTABAT OTHOLIIEHHUE K
0JIb
VML B XUMHAYECKHX COOTHECEHHUSI MO03HABATEIILHYIO TIOHSATHBIC JIJIS yuebe
N SIBIICHHIH, TOTO, 4TO YK€ (1 napTHepa TOHSITHS
genoBeka. | TPU3HAKH M3BECTHO, U
XUMHYECKHUX TOT0, UTO HE
pEaKIuii, YCIOBHUS | U3BECTHO
U TCYCHUS
peaxIum.
3 | [lpaktuuec | 3narb:obumenpa | Llenenonaranue | ®opMupoBaHue 1. [TnanupoBanue 1.MoTuBauus
(3) | xas pabotra | - Y IUIAHUPOBAHUE | TO3HABATEIBHOMN MIPaKTUYECKOU Hay4YeHUs
Nel: . BIIa PaGOThI B e paboTe 1o NpeaMeTy | MPEeIMETY
«IIpuemsl XUM
XUMHS
obpareHnst | KaOUHETE; yMeThb: 2.PaspelueHne
¢ obpatarhes co KOH(IJIUKTA 2.Pa3BuBath
71a00paTopH | CIH
. YyBCTBO
bIM PTOBKOH H CO 3.YupasneHue
- TOpJIOCTH 32
o0opymoBa | CTEK } } [IOBEICHAEM y
HUEM. JSTHHOM TIoCy 10U POCCHICKYIO
napTHepa
Ctpoenue XUMHYECKYIO
TUTAMEHU. HAYKy
3.HpaBctBeHHo-
ATUYECKOE
OILICHUBAHHE
4 | [lepuoguu | YmeTh CraBuTh CpaBHUBATB, ®opmynupyer BeicTauBaer
(4) | eckas Ha3pIBaTh: y4eOHbIE LIeTTN KJIacCU(PHUIIMPOBATh | COOCTBEHHOE COOCTBEHHOE
CHCTCMA XUMHICCKHC 1 060061maTh GaKThl | MHEHHE U IO3UIHUIO | HEIOCTHOE
XUMHUYECKH
SJICMCHTBI 110 nXx ¥ SIBIICHHUS MHUPOBO33pEHUE
X CHMBOJIAM,
JJIEMEHTOB.
HEPUOJIBI
3Haku 5
XUMUYECK OJIbILHC 1

HUX3JICMCHT

MaJible, TPYMIbI U




OB.

IO ITPYIIITHI
(rmaBHBIE U
MOOOYHBIC)

3HATh 3HAKU

nepBbix 20
AJIEMEHTOB.
5 | Xumuueck | 3Harb/monumar | CTaBAaT u [TposBistoT bhopmyTupyroT dopmupoBaHUE
(5) | me b -Xumuieckue (opmynupyIOT | yeToitunBblii yueGHO | COGCTBEHHOE OTBETCTBEHHOT'O
bopmynbL. | nonsmus: npodiemy — [O3HABATEIbHBI | MHEHUE U MO3UIHIO, | OTHOIIEHUS K
OTHOCHUTEN | OTHOCHUTEIIbHAS ypoKa,
HUHTEPEC K HOBBIM 3a/Iaf0T BOTIPOCHI, YUEHUIO
bHBIE aToOMHas 1 CaMOCTOSITEIIbH
ATOMHEIC H | MOJEKyNApHAS 0 COBNAIOT 3HAHUSMH CIIOCO0aM | CTOSIT TIOHSATHBIC JUISl | UCIIONB3YS
MOJEKYIAp | Macca, AlrOpHUT™ pemieHus 3anaq napTHEpa MOHATUS CIIeIIUAIIEHO
HEBIC XUMHUYECKast JEATCIbHOCTU 0J00paHHbIE
MaccChl. dbopmyna TIPU PEIICHUH CpeAcCTBa.
Ymerb po0IIeMbIpado VMeHnue
-onpeoensms: TaTh 1O MIIaHY, OLICHUTE
Ka4eCTBCHHBIN 1
. CTEIeHb ycrexa
KOJTMYECTBECHHBIM
COCTaB BEIECTBA U HeyCHexa
10 XUMUYECKOI cBoei
dbopmyie JCSATCIILHOCTHU
-BbIUUCTAMND.
OTHOCHTEJIbHYIO
MOJIEKYJIIPHYIO
Maccy BeIECTBa;
6 | Pacuetnl Ymerh CocraBiATh Ctpouts oruueckoe | YMeTs padboTaTh B DopmMupoBaThH
(6) | mo BBIMUCIIATD IUTaH perIeHUsA paccyxuaeHne Tpy1re OTBETCTBEHHOE
XUMUYECKO | MAacCOBYIO JIOJIFO | TPOOJIEMBI OTHOIICHHUE K
i XUMHUYECKOTO yCTaHABIUBATh MPHU o6
dhopmyie. 3JIEMEHTA TI0 i
q)opMyne YUHHO-
COCIMHEHUS. CJIEICTBEHHYIO CBSI3b




7 | BanentHoc | 3nath CocTaBndTthb CoznaBath YcranaBnuBath u Oco3HaBaTh
(7) | . orpeieeHue IUIaH PEUICHUsI | CXEMAaTUYECKHUe CpaBHUBATh pa3Hble | MOTPEOHOCTH K
OnpenesneH | NOHATHS po0IeMbI MOJIENH TOUYKHU 3pEHUS U camMo00pa3zoBaH
ue «BAJICHTHOCTBY. JenaTh MPaBUIbHBIA | HIO
BAJICHTHOC | YMeTh BBIOOD
TH 110 OTIpeIeIIsATh
¢opMyIie B | BaJIEHTHOCTb 110
OuHapHbIX | QopMmyIe,
COCOUHEHH | COCTOSIIEN U3
SX. JIBYX DJIEMEHTOB
8 | CocraBneH | YmeTsh CocraBndTth CoznaBath YcranaBnuBath u Oco3HaBaTh
(8)| ue COCTaBIISATh IUTaH PEIIeHUs | CXeMaTH4ecKHe CpaBHUBATh pa3Hble | MOTPEOHOCTH K
XUMHYECKH | (popMyIbl O Ipo0JIEMBbI MOJIETN TOYKH 3pPEHUS U camo00pa3zoBaH
X (opMyn | BaJI€HTHOCTH. JenaTh MPaBUIbHBIM | HIO
o BBIOOD
BAJICHTHOC
TH.
9 | 3akperieH | Ymerb CamoctosarensH | Mcnonb3oBath DopMyJIHpOBATH dopMupOBaTh y
(9) | me IIPUMCHSATD 0 aJIeKBaTHO 3HaKOBO- COOCTBEHHOE ydaluxcs
SHAHUM M | SHAHWA, YMCHW | ojepppats CUMBOIMYECKHE MHeHHe 1 no3ummio; | YICOHO-
yMEHUit Y HaBBIKH MIPH MO3HABATEJIbHBI
IIPaBUIBHOCTD Cpe/CTBa, B TOM .
o TeMe BBITTOJTHEHUN 2. VYUTHIBATD il IHTEpEC K
YHCIIe MOJIETH U
«BBenenue TPEHHPOBOUHBIX | pyroermg pasHble MHEHHS 1 HOBOMY
. YOPOKHEHUH U . CXCMEL U1 PEIICHHAA yueOHOMY
. nercTBUs U ) MHTEPECH U
IlepBoHaua | 3a1aHUN. 3ajad; 6 MaTepHary 1
JIBHEIC BHOCUTh 00OCHOBBIBATh crIocoGam
XUMUAYECKH HEo0XO0MMbIe peleHust HOBOU
COOCTBEHHYIO .
e KOPPEKTHBHI B YaCTHOM 3a/1a4uu
TIOHATHUS. TTO3HIIHIO,

HUCIIOJTHCHUEC KaK
o Xxo4y €ro
pcaim3alnu, TaK
" B KOHIIC

NEeHACTBUS.




10 | Kontposan | Ymerhb CamoctosarensH | Mcnonb3oBath DopMynMpoBaTh ®opmMupoBaTh y
(10)| pas [IPUMEHSATH 0 aJIeKBaTHO 3HAKOBO- cOOCTBEHHOE y4qamuxc
pa6ora Ne | 3HaHMS, yMEHUS | OIICHUBATH CUMBOJINYECKUE MHEHHE U TTO3UIINIO; y4ebHo-
MO03HABATEIIbHBI
1 no Teme | ¥ HaBBIKH, MIPaBUJIBHOCTD Cpe/CTBa, B TOM .
2.Y4uThIBaThH 1 MHTEPEC K
«BBeneHue | MOTydeHHBIC B YHCIIC MOJICTTH H HOBOM
BBITIOJTHEHUS pa3HbIC MHCHUS U y
XOJICU3YUCHUS B CXEMBI JIJISl PEIICHUS yaeGHOMY
I . JNEUCTBUS U . WHTEPECH U
epBOHAaYa | JaHHOU TEMBI, 3az1ay; MaTepuany u
BHOCHTD 000CHOBBIBATh 6
JbHBIC IIPU BHITIOJTHEHUH 5 crocobam
. HE00X0IUMBbIe eI HMs HOBOI
XUMHYECKHU | KOHTPOJIBHOU KOPPEKTHEL! B COOCTBEHHYIO EaCTHOﬁ sanaom
e paboTHI. TTO3UIIHIO;
UCIIOJTHEHUE KaK
TIOHSITHSI.
10 XOAY €ro
peanuzaiuu, Tak
Y B KOHIIC
JNEUCTBUA.
TEMA Ne 2. ATOMbBI XUMHWYECKUX2JIEMEHTOB (9 yacos).
1 | OcuoBubie | 3HaTh cTpoeHue | CamoctositenbH | CraBsT u OTtcTauBath CBOIO dopmupoBaHue
(11)| cBenenusa o | aToma, cOCTaB 0 dbopMyIHpyIOT TOUKY 3PCHHS, UHTEpECca
CTPOEHUUN aTOMHOTO S7pa, OOHAPYKHUBAIOT npoGIeMy TPUBO/IHTE K KOHKPETHOMY
aToMma. orpeziesieHue u XUMHUYECKOM
pea ypoKa, apryMeHTEI, y
U30TOIIOB, TPU dbopMynupyroT B — DIIEMEHTY
BUJIA U3TYUYCHUS, | IpoOsieMy. CaMOCTOATCIIEH JLTBEP )IP
oTpeieIeHHe 0 CO3Iar0T (baKTaMI/I. a3 IM4aTh
«XUMHUYECKUH NESATEITBHOCTH MHCHHUE,
SJEMEHT. IIpU pelIeHHH JI0Ka3aTeNIbCTBA,
HpO6HeMBI TUIIOTEC3HI.
2 | Ctpoenue Ymersn YuureiBaroT Bribupator JHoroBapuBartcst o | Onpenenstor
(12)| snextponn | cocmasisime: MPaBUIIO B OCHOBaHUS Y | coBMeCTHOIaeaTens, | CBOIO JTHYHYIO
BIX CXEMBbI CTPOCHHSI | TUTAHUPOBAHUH | KPUTEPHH M| yoctu, npuxonsT k| MO3HIHIO,
o0oouex ATOMOB TIEPBBIX 1 KOHTPOJIE KJaccupuKaluu a7IeKBaTHYIO
o0mIeMy pelIcHHIO,
aTOMOB 20 >neMeHTOB B cniocobapenieHn | [IpeoOpa3oBbIBaTHH nuddepeHIpo




XUMHNYCCKHU
X
9JICMCHTOB.

MIEPUOJNYECKOMN
CHCTEME -
00bsACHAMD.
buznueckuit
CMBICJT HOMEPOB
TPYIIBI U
nepuoa, K
KOTOPBIM
MIPUHAJICIKUAT
anemenT B I[ICXD
J.N.
Menpeneena,
3aKOHOMEPHOCTH
M3MCHCHHUS
CBOMCTB
3JIECMCHTOB B
npeaenax MajbIx
MEepPHOJIOB U
IJIaBHBIX
MTOATPYIIIL.

;I)
OCYIIECTBIISIFOT
TIOITar OBBIN
KOHTPOJIb

HpOpMAaIIHIO U3
OJIHOTO BHUJIA B
JPYroi U BRIOUpATh
TSt ce0st yIoOHYIO
dhopmy dbuxcanuu
MIpeICTaBIeHUS
nHpopmarun

B TOM YHCJIC U
CTOJIKHOBCHHIO
HHTCPCCOB

BaHHYIO
CaMOOIIEHKY
CBOHX
MapTHEPOB
yCTIEXOB B yueOe

(13)

[Tepnoanu
€CKHU
3aKOH U
nepuoanye
CKas
cHcTeMa
XUMHYECKH
X
9JIEMEHTOB
JI.H.
Menneneen
a.

3Hathb
bopMyITUpOBKY
MIEPHOANIECKOTO
3aKOHa,
oTpesieIIeHUe
nepuoaa,
buznaecKuit
cMbIci No
nepuoa,
oTpesiesieHue
TPYMIIbI,
buznueckuit
cMbIcT Ne

TPYIIIBL.

CraBurh
yueOHbIe LIeTTN

CpaBHHBaTH,
KJacCU(pHUIIMPOBATH
1 00001aTh PaKThI
U SIBJICHUS

dopMmynupyeT
COOCTBEHHOE
MHEHHUE U TTO3ULIHIO

BricTanBaeT
CcOOCTBEHHOE
IIEJIOCTHOE
MHUPOBO33pEHUE

(14)

HNonnasa
CBSI3b.

3HaTh/MOHUMAT
b - XUMUYECcKoe
nowamue.

HOH,

CaMoCTOSITENbH
0
O0OHAPYKUBAIOT
U

CraBar u
opmynmpytoT
npobieMy
ypoKa,

OTcTanBaTh CBOIO
TOYKY 3pEeHHUS,
MIPUBOAUTH
apTyMEHTBHI,

dopmMmupoBaHue
UHTEpECca

K KOHKPETHOMY
XUMHYECKOMY




MOHHAS bopmMynupyroT CaMOCTOSITEIIbH MOATBEPIKIAS UX AIIEMEHTY
XUMHUYECKast npobiemy. 0 CO3/1aI0T ¢dakramu. Paznuuate
CBSI3b YMeTh aITOPUTM B YCTHOM peun
JIESATEIBHOCTHA MHCHHE,
-onpedensms IpH PeleHnH JI0Ka3aTeNbCTRa,
MOHHYIO CBA3L B HpoﬁﬂeMH TUIIOTE3bI.
XUMHUYECKHUX
COE/IMHEHUSX,
COCTaBIIATh
CXEMBI
oOpazoBaHus
HMOHHBIX
COCAMHECHUMN.
5 | Kopanentn | 3nartp CraButh CpaBHMBaTBH, ®opmynupyet BricrauBaet
(15)| as omnpeiesieHne y4eOHbIE 1IeNTn KJIacCCU(PHUIIMPOBATH | COOCTBEHHOE coOCTBEHHOE
HEMoJIIpHA | HETMOJIAPHOU ¥ 000011aTh PaKThl | MHEHHE U MO3ULIMI0 | IIEIOCTHOE
o KOBAJICHTHOM U SIBJICHUS MHPOBO33pEHNE
XUMHYECKa | CBS3U, MEXaHU3M
o oOpazoBaHus
CBS3b. CBSI3H.
6 | KoanentH | 3Harth CamoctosarensH | Mcnonb3oBath ®opMyIHpOBaTH dopMHpOBaTh y
(16)| an OIPEACICHUC 0 aJIeKBaTHO 3HaKOBO- COOCTBEHHOE ydaluxcs
HOJBIpHAT | SNCKTPOOTPULATE | oienypaTh CHMBOJINYECKHE MHeHH e 1 no3ummio; | YI€OHO-
XUMHYECKa | JHHOCTH, MO3HABATEJIbHbI
N MPaBUJIBHOCTD CpEeIICTBA, B TOM .
s KOBaJICHTHOM 2 VYUTBEIBATE i UHTEpEC K
CBA3b. NOJAPHON CBA3H, | pyinonmerus AHee MOACTH 1 pa3HbIC MHCHUS U HOBOMY
DIEKTPOOT | MEXaHHU3M . CXCMEI VI PCIICHHA yaeOHOMY
JNEUCTBUS U . WHTEPECH U
puLaTenbH | 00pa3oBaHUA 3aa4; MaTepually 1
OCTb. CBS3H. YMeTh BHOCHTE 060CHOBbIBATH crocobam
ONpENEIATh HEOOXOMMBIC COBCTBEHHYIO peLIeHNs HOBOU
KOBaJICHTHYIO KOPPEKTHUBHI B ) YaCTHOM 3a/1auu
MO3ULUIO;

MOJIIPHYIO CBA3b
B COCMHCHUSX,
3aIlluChIBATh
cxemy
oOpazoBaHus
CBSI3H.

HUCIIOJJHCHUEC KaK
10 Xo4y €ro
pcaiu3anuu, TaKk
" B KOHIIC




JEHCTBUS.

7 | Merammnu | 3nars/monumar | [IpuHumaroT u CamocrosTens YUHTBHIBAIOT pa3Hble | BeIpaxkaror
(17)| eckasxumu | b xumuueckoe COXPAaHSIOT HO CO3JIal0T MHEHHUS U CTPEMSTCS | aJleKBaTHOE
qyeckas nousmue: y4eOHYIO ATTOPHTM K KOOpJMHALMM | IOHMMAHNE
MeTaInyecKas 3azauy, Pa3IUYHBIX TTO3UIMH | PUYHH ycIieXa
NEeSATEIBHOCTH
CBSI3b TUTAHUPYIOT B COTPYJHUYECTBE U Heycrexa
CBOU JEHCTBHUSI TIpH peLICHIH yaeOHOMH
B cooTBercTBUM | MPOOIEM JESATSITLHOCTH
C IOCTABJICHHOW | PAa3JIU4HOrO
3ajauen u Xapakrepa
YCIIOBUSIMU €€
peanuzanuu OCHOBHBIX
MOHATUI
8 | O6o6menn | Ymern CraButh CpaBHuBaTh, ®opmynupyer BricTauBaer
(18)| en PUMEHSATH y4eOHBIE IETH | KJIaCCH(UIIMPOBATh | COOCTBEHHOE COOCTBEHHOE
CUCTeMaTH | 3HAHUA, yMEHUS, ¥ 000011aTh PaKThl | MHEHHE U MO3ULIMI0 | IIEIOCTHOE
3amus HaBBIKH, U SIBJICHUS MHPOBO33pEHNE
3HAHUH O MOJTy4YeHHbIE TIPH
XUMHUYECKH | U3yUCHHUH
X JTAHHOM TEMBI,
3JIEMEHTax. | MPH BBIOJHEHUU
TPEHUPOBOYHBIX
3aaHui U
YIPAKHEHUM.
9 | KonTpoab | YMmers CraButh CpaBHuUBaTh, dopMynupyeT BeicTranBaet
(19)| nan npumenats 3YH, | yueOHble nenu KJIacCU(PUIMPOBATH | COOCTBEHHOE coOCTBEHHOE
paGora MOJIYYCHHBIE TIPH 1 0000maTh PaKTHl | MHCHHE U MO3UIIUI0 | TIEIIOCTHOE
Ne2 o U3Y4YEHUU TEMBI U SIBJICHUSA MHPOBO33pEHUE
TEME « «ATOMBI
ATOMBI XUMHYECKHUX
XUMHYECKH | JJIEMEHTOBY.
X

9JICMCHTOB
»




TEMA Ne 3. MPOCTBIE BEHLIECTBA (7 uacoB).

1 IIpocTeie Ymern: Camocrositensn | Mcrionb3oBaTh dopmMyIupoBaTh dopMHpOBaTh y
(20) | Bewectsa - | xapaxmepuzoea 0 aJIEKBaTHO 3HAKOBO- COOCTBEHHOE ydaluxcs
METaIBL. | mb: OIIEHUBATh CHMBOJINYECKHE MHEHHE U y4ebHo-
CBSI3b MEXKY MO3HABATEJIbHbI
MIPaBUJIBHOCTD CPEJIICTBA, B TOM YHCJIE | MO3UIHIO; .
CTPOEHHUEM U i UHTEpEC K
o MOJIEJIH U CXEMBI JIJISt
CBONCTBAMI BBIITOJTHEHUS . 2.Y4uuThIBaTh HOBOMY
METaJIOB . penicHud 3ana4d, yueOHOMY
NEUCTBUS U pa3HbIe MHEHHS 1
UCNONIL306AMD Marepuaity u
nprobpereHusre | SHOCHTR MHTCpCCHI 1 criocobam
3HAHMS IS HEOOXO1MBbIE 000CHOBBIBATh pelLeHHs HOBOH
KPUTHYECKOU KOPPEKTHUBHI B 5 YaCTHOM 3a/1auu
OIICHKH COOCTBEHHYIO
MHPOPMALHH O WCIIOTHEHUE KaK MO3UILINIO;
MeTasuiax, 0 XOJ1y €T0
HCIIOJIb3YCMBIX B peanu3anuu, TaKk
OBITY. ¥ B KOHIIE
JEUCTBUA.
2 | IIpocTteie YMmerb dopmupoB YmMenue YMmeHnune PeryisBagnaxsacOpnaicaue
(21) | Bemecta - | xapaxmepuszosa aHue paboTarth ¢ COTPYIHHYATE:C COOCTBEHHORABBIKy My 111
. €JI0CTHOE .
HEMCTAJUIBL | mb: TIOHSTHS O y4eOHUKOM, YUHUTETIEM B 1 IPAKT pyeckoit
MOJIOKEHUE Dopml PUHOBOS3PCHIE
HEeMeTasa JOTIOJTHUTEIBHO MOUCKE U cOope TICsiTe)| HOCTH.
HEMCETAJIJIOB B o o IIOHIATHA O
. X, i nuTepatypoi uHbopMalumy,
MEePUOTNIECKON MeTan ax, u
CHCTEME: aJIOTPOTNH u CIIyIIaTh €ro.
’ o cBoiic [BaX
CTPOCHHUE aTOMOB | M HX MePUOTNIECKOM A
HEMETAaJUIOB CBOMCTBAx CUCTEMOU PTYMCHTUPYIOT | 6
CBOIO TO3UIIHU '
KOOPIMHNUDPYIOP &S ;| THUBHBIE
C TMO3UIIUU
MapTHEPOB B
cotpynHuyecTiRPPM] POBaHHE
MOHATHA O
HeMeTRIax, .
ajor] WU UX




CBONC [Bax
P:1.3.4 .6
3 Komnuects | 3nars/monumars | IlpuHnmaror u CamocrosiTens YUYUTBIBAIOT BeipaxaroT
(22)| am - COXPaHAIOT HO CO3/IaI0T pa3Hble MHEHHSI U1 | aJIEKBATHOE
Momsipaast | xumuueckue y4eOHYIO ANTOPUTM CTpEMSTCS K MMOHUMaHUE
Macca NOHAMUSA: MOJIb 3a1a4 KOOPJIUHALINU MPUYMH ycIeXa
’ Aaty, JeSITCIIBHOCTH pAHaN p Y
BEIIECTBA. | MOJSIpHAs Macca | IJIAHUPYIOT Pa3IUYHBIX U Heycrexa
YMeTh- CBOU JI€UCTBUA TIpH peIICHIH MHO3UIIMU B yueOHOU
8LIYUCANMD: B COOTBeTCTBUM | HPOOIEM COTPYAHUYECTBE eI TETLHOCTH
MOJISIPHYIO C IOCTABJICHHOW | PAa3JIU4YHOIO
Mmaccy, 3aga4yen u Xapakrepa
KOJIMYECTBO YCIIOBUSIMU €€
BEIIECCTBA peanu3anuu OCHOBHBIX
MMOHSTUMN
4 Mouspasiii | 3naTe/monumarsh | Llenenonaranune | ®opmupoBanue Paspeenue 1.MoruBanus
(23) | 06BeM - XUMUUECKOe| y TUTaHUPOBAHUE | TIO3HABATEILHOM LIEU | KOH(IMKTA Hay4YEHUS
rasos. nonamue: npeaMery
3akoH MOJISIPHBIN VYnupasnenue
XUMUS
ABoragpo | 00beMYMeTh MOBEICHUEM
- evinucaa napTHepa 2.PasBuBath
mp:10
YyBCTBO
KOJIMYECTBY
(Macce) TOPAOCTH 3a
ra3o00pa3Horo POCCHUCKYIO
BEILIECTBA €0 XUMUYECKYIO
00BeM, O

HayKy




00BeMy

3.HpaBctBenHo-

ra3zoo0pa3Horo ATHYECKOE
BELIECTBA €T0 OLICHHBAHHE
KOJIMYECTBO
(maccy).
) Pewenue Ymernb CraButh CpaBHuBaTh, dopmynupyer BeicTauBaer
(24)| sanau ¢ IPUBOIHTS y4eOHBIE [IeTTH KJIacCU(PUIIMPOBATh U | COOCTBEHHOE CcOOCTBEHHOE
HCTIONB30B | PACHTHI IO 0000m1aTh (akThl U MHEHUE U LIEJIOCTHOE
SIBIICHUS MO3UIIIO MHPOBO33pEHUE
aHUEM dopmymnam ¢
MOHATUH HCIIOJIb30BaHUEM
«KOJMYECT | HMOHSATHUH: I/, Mm,
BO M, NA.
BELIECTBAY,
«MOJIIpHast
Macca,
«MOJISIPHBI
W 00BEMY,
«YUCIIO
ABorazpo»
6 O60061menn | YMeTh OueHuBaroT BoiouparoT Haubosiee | Y4acTBYIOT B OBnaneHue
(25)| e u IPUMEHSITH MIPAaBUIBHOCTD 3¢ peKkTHBHBIE KOJIJICKTHBHOM HaBBIKAMU TSI
3HAHNsA, yMenns, | BPIIOTHEHHS €1oco0bl pemeHus 0BCYKICHUH HPaKTUYECKON
CUCTEMATHU3 JecTBUS HA 3ajad, JesATeIbHOCTU
HABBIKU TIPU npobiuewm,
anus YPOBHE KOHTPOJIMPYIOT U
s 10 BBIMIOJTHEHUH A7IeKBATHOI ONEHHBAIOT MPOSIBIISIOT
Tene TPCHUPOBOYHBIX | peTpoCHEKTHBHO | MpomeccHuu pe3yaprar | AKTHBHOCTD BO
YIPaXHEHUN U # OLIGHKU B3aUMOJICICTBUH
«IIpocTeie o
3a/laHuN. JUIS peLIeHUs
BELIECTBA.
KOMMYHHUKATUBHBI
X "

IIO3HABaTCIbHBIX




3aaa4

7 KourTpoas | YMerhb [IpuaumaroT u CamocrosiTens YUYUTBHIBAIOT Bripaxaror
(26) | yasn IPUMEHSITD COXPaHSIOT HO CO3/aK0T pasHblc MHCHHS M | aJIcKBaTHOE
SHAHMS, YMEHUS, y4eOHYIO ANTOPHTM CTpeMSATCS K MMOHUMaHUE
padora Ne 3ajayqy, KOOPAWHAINH NPUYHH ycrexa
HaBBIKH TIPU JESTEIbHOCTH
3 o Teme TUIAHUPYIOT Pa3INIHBIX U Heycrexa
. [IPU PEUICHUN N .
«IIpoctre | M3YHCHUM TCMBI CBOM JCHCTBHSA pu petue TIO3HIINAN B y4eOHOI
pemectsay | «IIpocThie B cootBercTBUM | 1POOIEM COTPYJIHUYECTBE JeSTETbHOCTH
BCHICCTBaA». C IIOCTABJICHHON Pa3INIHOTO
3aJa4en u Xapakrepa
YCIIOBUSIMU €€
peanu3anum OCHOBHBIX
MOHATUI
TEMA Ne 4. COEAUHEHUSA XUMHWYECKUX DJIEMEHTOB (14 uacos).
1 | Crenenn 3HaTh dopmupoB Ymenue Ymenue PeryasnBaensusacOpnasicHue
(27) orpeJiesieHue aHue paboraTh ¢ COTPYJHHYATH C: COOCTBEHHOGABLIKAMH JIJIsl
OKHCJICHHS IIEJIOCTHOE ] o
MOHSTUSA MOHSITHS O y4eOHUKOM, YUUTEJEM B [IOUCKE IIPaKTHIECKON
«CTENEHb CTENEeHH JIOTIOJTHUTENBHO u cbope DOpMyPOIROBOSIPCHHE |
OKHCIICHUSD). Y M OKHUCJICHHS it TuTepatypoii uHdopmaruu, TOHATH O
MeTajiax, u
€Tb OIIPE/ICIISATh u CJIyLIATh €TO. °
CTCIICHb HepHOHHHGCKOﬁ CBOUCTBax
. AprymMeHTHpYIOT
OKHCJICHUS 110 CHCTEMOi P:-13.46
CBOIO II R
bopmye O3UIINIO 1
BEIIECTBA U KOOPAHHNPYIOT PE Sy igTHBHEIE
COCTABIISTE TO3UILMH HapTHE-POB
B CO HUYECTB
bopMyIIBI 11O TPYAHHICCTBE
dopmupoBaHue
CTETICHH
TOHSITHS O
OKHCJICHUS,
HEMETRIUIAX, .
UCTIONB3YS TIPU
AJUTOTPOITHH HX

OTOM pAa




3JIEKTPOOTPHUIIATE CBONC [Bax
JBHOCTH.
P:1.3.4 .6
2 | bunapueie | YMeThb CraBsT u [IposiBsitoT dbopMyupyroT ®dopMUpoBaHUe
(28)| coennuenn hOopMYTHPYIOT | yeroifunBblii yueGHO | COGCTBEHHOE OTBETCTBEHHOI'O
- Ha3bl8amb. Hp06neMy .
sI METAJJIOB — NIO3HABATEJIbHBIN MHEHHE U MO3UIHI0, | OTHOLIEHHUS K
OMHapHbIe ypOKa,
u UHTEpPEC K HOBBIM 3a/1al0T BOMPOCHI, YUEHUIO
CaMOCTOSITEIIbH
COEJIMHEHUS 10
HEMETaIIOo 0 CO3IATOT 3HAHMUSAMM CIIOCO0AM | CTOAT MOHSTHBIE ISl | UCHOJIb3Ys
UX XUMUYECKUM A
B AITOPUTM pelieHus 3a1a4y napTHepa MOHATHUS CHeUaIbHO
dbopmymnam;
5 NEATENBHOCTH noJo0paHHbIe
onpeoensimy:
P IIPU pelIeHUN CpeAcTBa.
CTEIEHb
pooIeMBbl VMenme
OKHCJICHUSA
paboTtath Mo OLEHHTE
AJIEMEHTOB B IUIaHy,
CTEIEHb yCIeXa
COEJIMHEHUSX.
WIN Heyclexa
cBOEH
JesTeIbHOCTH
3 | Okcumpl. 3nars/monumars | 1.dopmupoBar | 1.dopmupoBath 1.CoBepmiencTtBoBa | PasBurue
(29) b YMEHHE YMEHHe IPOBOAUTh | Th YMEHHE BHYTPCHHCH
Jleryune XUMHYECKOE MO3HIINN
YUYHUTBIBATh CpaBHeHHE U JAOTr0BapMBaThHCs H
MOHSTHE: IIKOJIbHUKA Ha
BOIOPO/IHBI BblICJICHHbIC KJIACCH(PUKALUIO NPUXOIHUTH K ypOBHE
e OKCHIBI yuuTeaeM 110 32/IaHHBIM 00IIeMY PEIIeHHI0 | L oo or
OpPHMEeHTHUPbI KpUTepHsM; B COBMECTHOI 0 OTHOIIECHHS K
COCTMHCHU | YMeTh AeHCTBHUSA B AeATeJbHOCTH; IIIKOJIE,
A. MTOHUMAHHUS

Haszvleamsn.




OKCHIBI 10 UX HOBOM 2.®@opMHUpPOBATH y 2.Pa3BuBaTth HEOOXOIUMOCTHU
bopmynam yueOHOM y4yammxcs yMeHue y4cHus,
MaTrepHale B npeacTaBIeHHe 0 NPOAYKTHBHO BBIPAXXCHHOTO B
onpeodenamy. npeobaaiaHum
COTPYAHUYECTB | HOMEHKJIAType pa3pemiaTthb
CTCICHb € ¢ yuuTeJieM; HEOPraHu4YecKuX KOH(UINKTBI Ha yeoto-
9
OKHCIICHHS N [TO3HABATEILHBI
COeTUHEHHIA; OCHOBeE y4eTa X MOTHBOB H
3JICMCHTOB B 2.
- MPEOYTEHUU
OKCcHIaX JIAHMPOBATH HHTEPECOB U COLUANBHOTO
CBOM JIeHCTBHS NMO3MIMI BCEX €ro CI0C00a OLEHKH
B COOTBETCTBHH YUYACTHHKOB; 3HAHUIA;
c
NMOCTABJIEHHOM
3ajaveii u
YCI0BHSIMH €€
peau3anuu.
4 | OcHoBanus | 3HaTh/moHUMAaTH | [IpuHUMAIOT U CamocrosTesb YUYUTHIBAIOT pa3Hble | Beipaxkaror
(30) Xumuueckue COXPaHSIOT HO CO3Jaf0T MHEHHMSI M CTPEMSTCS | aJIeKBAaTHOE
nOHAMUA: yaeOHYIO ANTOPUTM K KOOpIUHAITIH MMOHUMAaHUe
OCHOBaHHUS, 3aaqy, pa3IMYHBIX IO3HUIIUN | IPUYUH ycTiexa
JEATEILHOCTH
HICJIOYH. [IJIAHUPYIOT B COTPYIHHYECTBE U HeycIexa
PYIo IIPH PEIICHUN Y yers
YMmerhb CBOH JIEHCTBUS yueOHOU
- B cooTBercTBUM | 1POOIEM NeATEBHOCTH
HA3b16amMb:0CHOB | C IIOCTABJIICHHOM pa3n4gHoro
aHus 110 UX 3amaueii u Xapakrepa
bopmynam YCIOBHUSIMHU €€
- peanu3anyu OCHOBHBIX
COCIMABNAM b XNM MTOHATHI

UYECKHe
bopmyIbl
OCHOBaHUH; -
onpeoensams:oCcH
OBaHWMSI 110 MX
dbopmynam




5 | Kucnotsl: | 3HaTh/monumars | 1.@opmupoBatr | 1. dopMupOBaThH 1.CoBepmiencrBoBa | Passutue
(31)| cocras, “XHMHICCKOC b YMEHHE YMEHHE IPOBOAUTL | Th YMEHHE BHYTPCHHCH
HOMCHKIIAT | HOHAMuUe: YUHTBIBATh CpaBHEHHE U moropapuparbes m | HO3HIHH
ypa. KHCJIOTA, I1EJI0Yb. IIKOJILHUKA Ha
Bbl/IeJIeHHbIE KJIaccHu(PUKAIAIO NPUXOIUTH K
YMmers- G YpPOBHE
HA3LIGAND: yuyuTeaeM 10 33JaHHBIM 00IIeMY PEIEHHIO | L oo o HOT
KHCJIOTBI 110 MX OpHEHTHPbI KpHUTEepHSM; B COBMECTHOH 0 OTHOIIIEHUSI K
dopmynam - AeilicTBUs B AeATeJIbHOCTH; MIKOJIE,
COCMABIAM b: XM MOHUMAaHHUS
NYECKUe HOBOM 2.Pa3BuBaTh HEO0OXOIUMOCTH
2.®opMuUpOBaATH Y
(GopMyIbI KHCIOT | y4eOHOM yMeHue YYCHUS,
Yyauuxest
- MaTepuaJjie B yHam NPOXYKTHBHO BBIPA’KCHHOT'O B
. npeacTaBjIeHHE O
OnpeoesIsAnb:KIUC COTPYAHMYECTB pen paspemarh npeoOaaHuu
JIOTHI 110 KX HOMEHKJIAType HO-
e ¢ yumuTeJiem; yp KOH(IMKTBI HA yae0no
dbopmynam. HeopraHm4YecKnx MO03HABATEJIbHBI
N OCHOBeE y4eTa
2. COeIMHEHMIT; X MOTHBOB H
MPEIOYTeHUU
IlnanupoBaTh UHTEPECOB U
. . COLIMAJIBHOTO
CBOH JIelicTBUA NO3UIHIi BCeX ero
crioco0a OlLeHKHA
B COOTBETCTBHH YYACTHHKOB; SHAHMIA;
c
MOCTABJICHHOM
3ajga4eH U
YCJIOBUSIMH ee
peaju3anuu.
6 | Conu. 3naTrs/monnMares | DopmupoB YMmeHnune YMmeHnune PeryisiBagnaxsacOpnaicnue
(32) -Xumuueckoe aHue paborats ¢ COTPY/HUYATH C: COOCTBEHHORABBIy My 1151
. €JI0CTHOE .
nouamue: CoJb. MIOHATHS O y4eOHHUKOM, YUYUTETIEM B TIOUCKE I HPAKT pryeckoit
YMmernb DopM| PUHRBOS3PEHHIE
CONIAX H JIOTIOJTHUTETHHO u cobope TiesiTe]] HOCTH.
- HA3bI6AMb:COU . . HOHST HS O
170'¢ U IUuTepaTypou uH(popmanuu,
1o ux opmynam 5 MeTa ax, v
- CBOMCTBax " CIIylIaTh €ro.
. cBOiic[BaX
COCMABIAN b:XUM NepUOANIECKON
. ApPryMeHTHPYIOT
UYECKUE CUCTEMOU P:1.3.4.6
dbopMyIsl coneit CBOIO ITO3ULIMIO ™™
;OnpeoeAimb:Coi KOOPZIMHUPYIOT Py y| THBHbIE




U 110 UuX

MTO3ULIMH [TAPTHE POB

dbopmynam B COTPYAHUYECTBE
®dopm] poBaHHE
TIOHSITHS O
HEMETAJUIAX, .
aJJIOT| WU UX
CBOKC [Bax
P:1.34 .6
7 | Kpucramum | 3HaTh TUTIBI 1.®opmupoBar | 1.dopMHpoOBaTH 1.CoBepmiencTBoBa | Passutue
(33)| ueckue KPUCTAJUIMYCCKHUX | |, ymeHUe yMeHHe IPOBOAUTH | Th yMeHHe BHYTPCHHCH
PELIETKH. | PELICTOK. YMETh | vyyrypary, CpaBHEHHE U joropapuparbes m | HOSHIHH
XapaKTepU30BaTh IIKOJIbHUKA Ha
Bbl/IeJIeHHbIE KJIaccH(PUKAIUIO NPUXOIUTH K
1 OOBACHSITH 6 YpPOBHE
cROiCTRA yuHuTejeM 10 33JaHHBIM O0IIEMY PEIIEHHIO | [ o HOr
BeIeCTB Ha OPHEHTHUPBI KpUTEepUsiM; B COBMECTHOM 0 OTHOIICHHS K
OCHOBaHWM BUja | AeHCTBHA B AeATeJIbHOCTH; IIKOJIE,
XUMHUYECKON MTOHUMAHHS
CBSI3U U THUIIA HOBOM 2.Pa3BuBaTh HEOOXOIMMOCTH
o 2.®opMuUpoOBaTH Y
KPUCTAJTHYECKON | Y4eOHOM yMeHune yUYeHus,
\ yuauuxcst
PEIICTKH. MaTepuase B MPOAYKTHBHO BBIPa)KEHHOTO B
npeacTaBjieHHE O
corpyannuecrs | "PEA paspemarhb npeo0aiaHiu
HOMEHKJIAT -
€ C yYuTeJIeM; OMeHIIaTy pe KOH(QUIMKTBI HA yue6H0
HEOPraHM4eCKuX IIO3HAaBaTCJIbHbBI
N OCHOBE y4yeTa
2. COeMHEeHHIA; X MOTHBOB H
MPEIOYTEHUU
IlnanupoBaTh HHTEPECOB U pel
COLIMAIBHOTO

CBOM IeHiCTBUSA
B COOTBETCTBHH
c
NOCTABJEHHOH

3agave
YCJIOBUSIMH ee

NMO3UIUI BCEX ero
YUYACTHUKOB;

crroco0a OlleHKHA
3HAHMI;




peaju3anum.

8 | Uucteie 3HaTh CraBsT u [IposiBsitoT hopMyTupyIOT dopmMupoBaHue
(34)| BemecTBan | ompenesneHue (GopMymnpyIOT | yeroitunBblii yae6HO | cOGCTBEHHOE OTBETCTBEHHOT'O
cMmecH. HOHATHH «1MCTBIC | POOIIEMY — NMO3HABATENBHBIA | MHEHHUE U TO3UIMIO, | OTHOIIEHHUS K
BELIECTBAY , ypoKa,
UHTEPEC K HOBBIM 3a/1al0T BOMPOCHI, YUEHUIO
«cMecn», uX CaMOCTOSITENIbH 5
e 0 CO3NAIOT 3HAHMUSAMM CIIOCO0aM | CTOAT MOHSTHBIE NI | UCIOJIB3Ys
YMeTb pa3audath | alIropuT™M pelieHns 3a1a4y napTHepa MOHATHS CIeIHAIbHO
OJIHOPOJIHBIE U NEATENTbHOCTH mo00paHHbIC
HEOJHOPOJHBIE MIPH PEIICHUN CpeJCTBa.
CMECH, Pa3leNATh | IPOOIEMbI YMenue
UX; 3HAUeHNE paboTaTh 1O OLICHHTS
cMmeceil B IUIaHy,
CTEIEHb ycrexa
NPUPOAE U )KU3HU
YeTOBEKA. WM HeycTiexa
CBOEH
JesATEeIbHOCTU
9 | IlpakTuye | 3HATH MpaBuUiIa [IpunuMmaroT u CamocTrosATens YUHTBHIBAIOT pa3Hble | BeIpaxaror
(35)| ckasn oOpaleHus ¢ COXPaHSIOT HO CO3A0T MHEHHMS U CTPEMSITCS | aJleKBaTHOE
pa6ora Ne2 | mabopaTopHbIM y4eOHYIO ANTOPUTM K KOOpJMHALMM | IOHMMAHNE
Ouncrtka o0opyZ0oBaHHEM, | 3aJady, e — Pa3IUYHBIX NO3ULMI | IPUYMH ycIexa
3arpsi3HEHH | CIIOCOOBI IUTAHUPYIOT B COTPYJHHYECTBE U Heycrexa
on paszgeneHus CBOM JICUCTBUSA TIp perIeHIH yueOHOi
MOBAPEHHO | OJTHOPOTHBIX B COOTBeTCTBUM | HPOOIEM JeSITETLHOCTH
# conu CcMeceH. C MOCTaBJICHHOM | PAa3JIMYHOIrO
Ymernb 3a1auen u Xapakrepa
IIPOBOJIUTH YCIIOBUSIMU €€
paszaeneHueM peanuzanuu OCHOBHBIX
cMecen MTOHATUHI
(bUIBTPOBaHHEM

H BBITIAPpVBAHUCM.




10 | MaccoBast | 3narth [IpuauMaroT u CamocrosiTens YUYUTBIBAIOT pa3Hble | Beipaxkaror
(36)| 1 0OBEMHas | ompeeeHre COXPaHAIOT HO CO3/IaI0T MHEHHUSI U CTPEMSITCS | aJIEKBaTHOE
JI0JIA MaCCOBO‘I\/'I J0JIN y4eOHYI0 ANTOPUTM K KOOpJMHAaUMK | TIOHHMaHue
KOMIIOHEHT | pacTBOPCHHOTO 3ajauy, EATENBHOCTH Pa3JIMYHBIX MO3ULIMKA | PUYUH ycexa
OB CMECH BEILIECTBA. IJIAHUPYIOT B COTPYAHUYECTBE U Heycrexa
(pactBOpa). | YMeThH CBOM JIeUCTBUs TIpH PeLICHIH yueOHOU
BBIUUCIIATH B COOTBETCTBHUU npobiieM NEATEIBHOCTH
MAaCCOBYIO JIOJIK0 | C IOCTaBJIECHHOW | Pa3JIM4YHOrO
B pacTBOpE U 3a7a4en u xXapakTepa
O0OBEMHYIO I0JII0 | YCIIOBUSIMH €€
rasax. peanuzanuu OCHOBHBIX
MMOHSTUMN
11 | Pemenue Ymers pemiatsb OneHuBaroT Boiouparot VY4acTByIOT B OBnanenue
(37)| pacuétHbIX | 3amau4u, ¢ MIPaBUILHOCTh HauboJiee KOJUIEKTUBHOM HaBBIKAMH IS
3a7a4 Ha WCIIOJIb30BAHUEM | BBIIOJHEHUSA 3¢ PexTUBHDbIC 06CysKIEHHN IIPaKTUYECKON
HAXOXKICHH MOHATHUI JIEUCTBUA HA CIoco0bI peleHust mpoGiem, JEATEIbHOCTU
€ MaccoBOil | MaccoBas U YpOBHE 3ajad4,
u 00BCMHast IOJIA. | aJleKBATHOM KOHTPOJHMPYHOT H TIPOABIIAIOT
00BEMHOI PETPOCIIEKTHBHO | OLEHUBAKOT aKTHBHOCTB BO
noiaei U OIICHKH npoueccun B3aMMOJEHCTBUU
CMECH. pe3yJbTart JUISL pellIeHuUs
KOMMYHUKaTUBHBIX
Y TIO3HABATEJIbHBIX
3a1a4
12 | pakTuye | Y™Mern Henenonaranue | GopMupoBaHue 1. ITnanupoBanue 1.MotuBanus
(38)| ckasn [IpUroTaBIMBaTE | Y IIIAHUPOBAHUE | MTO3HABATEIILHOM MPAKTUYECKOMN HAay4eHUs
pabora Ne3 | pactsop c Lenu paboTe Mo NpesMeTy | MpeaMeTy
[IpuroroBn | ompeneneHHO
eHue MacCOBOM Jonei 2.Pazpemenne XM
pacTeopa ¢ PacTBOPEHHOTO KOH(IUKTA 2.Pa3BuBath
OMPENeNCH | BEIleCTBa; yBCTEO
HOM } pemaTh 3aJja4l Ha 3.YmpasieHue roproCTH 32
MaccoBoH ompezeneHye IOBeIeHHEM g
Ionen ‘ MAacCOBOM JOJIH U napTHEpa POCCHUCKYIO
PAaCTBOPCHH | MAaCChI XUMHUYECKYIO
oro PacTBOPEHHOTO




BEIIECTBA. | BEMIECTBA. HayKy
3.HpaBcTBEeHHO-
ATUYECKOE
OLICHUBAHHE
13 | O606menn | Ymersn OneHuBaroT Beiouparot VY4acTBylOT B OBnanenue
(39)| en npumenath 3YH, | mpaBHIBHOCTH Haunoo1ee KOJUIEKTHBHOM HABBIKAMU TSI
CUCTEMaTH3 | TOJIY4YEHHbIC IPH | BBHITOJHEHHS 3¢ peKkTHBHBbIE 0BCy K IeHIH HPaKTHYECKON
anys U3YYCHHUH TEMBI nefcTBUs Ha CIOCOOBI pereHnst poGiem JeSITEbHOCTH
3HaHuid 1o | «CoequHEeHus YpOBHE 3aaau, ’
TeMe XUMHAYIECKHIX aJIeKBaTHOM KOHTPOJHUPYIOT 1 TpOABJIAIOT
«CoequHeH | 3JICMEHTOBY. PETPOCTIEKTUBHO | OI€HHBAKOT aKTHBHOCTE BO
ust il OlleHKH npomeccuu B3aWMO/JICHCTBUH
XUMHUYECKH pe3yJbTaT IS PEILICHUS
X KOMMYHUKATHBHBIX
SJICMCHTOB Y TIO3HABATEIIbHBIX
7 3amad
14 | Koutpoab | Ymern CraBuTth CpaBHHBATH, dopmynupyeT BricTanBaer
(40)| nan IPUMEHSITh y4yeOHBbIe LIeTH KJ1acCU(UIMPOBaTh | COOCTBEHHOE COOCTBEHHOE
padora Ne | 3HAHUSA, yMCHUS U 1 00001maTh GaKkThl | MHEHHE U TIO3UIIMIO | [IETIOCTHOE
4 mo TeMe | HaBBIKH B XOJI€ W SIBIICHUS MHUPOBO33PEHUE
«CoelMHEeH | U3y4eHHs TEMbI
us «Coennuenns
XUMHYECKH | XHMHYECKHX
X HIIEMEHTOBY.
9JIEMEHTOB
»
TEMA Ne 5. UBSMEHEHUS, TIPOUCXOAAIIUE C BEHLIECTBAMMU (11 uacoB).
1 | Xumuuecku | 3HATh Crapsr u [IposiBasitoT bopmMyIHpyIOT dopmupoBaHue
(41)| e peakuun | Onpenenenue (opmMynmupyIOT | yeToitunBblil yueGHO | COGCTBEHHOE OTBETCTBEHHOT'O
M yclaoBus | TOHATHA npodaemy — MI03HABATENbHBIA | MHEHHUE U HO3MIHUIO, | OTHOIIECHHUS K
ux «XHUMHYECKast ypoKa,
HpoTeKaHu | peaximms, eaniocrogrensy | HTCPEC K HOBBIM 3aJ1al0T BOIPOCHI, YUYCHHUIO
. [PU3HAKH 1 0 CO3AIOT 3HAHUSIMH CTTIOCO0AaM | CTOSIT MMOHATHBIC TSI | UCTIOIB3YS
YCIIOBHSI AITOPUTM CIICHHUATIEHO




BO3HUKHOBEHUS U | JESTEILHOCTH peleHus 3a1a4 napTHepa MOHATHS o J00paHHbIe
TCUCHUS Ipu pCUICHUHA CpeacTsa.
XHMHYECKIX npo0IeMBbl VMeHIe
peaxkuui, TUIIbI paboTtats o
N OLICHUTH
peaknuii mo IUIaHY,
HOTTIOIEHUIO WK CTETIeHb ycrexa
SHEPTUU. CBOEH
JeSITeTbHOCTH
2 | 3akoH 3HaTh OnenuBaror BriOuparor Y4acTByIOT B OBnanenue
(42)| coxpanenu | ompezneneHue NPaBUILHOCTD HauboJee KOJUTEKTHBHOM HaBBIKAMH JIJIsI
sl MaccChbl XHMHICCKHX BEIOHEHHS 3ppexTHBHBIE 06CysKIEHIN IIPaKTUYECKON
BEILIECTB. yYpaBHEHUH, IEeWCTBHS Ha CIOCOOBI pereHust mpoBien JEeSATEbHOCTH
XUMUYECKH | 3HAUCHHE YPOBHE 3aaa4, ’
e K03 uureHTa B | afeKBaTHON KOHTPOJIMPYIOT M TPOABIAIOT
YPaBHCHUSI. | XUMUYECKHX PETPOCHECKTUBHO | OLIEHHBAKOT aKTUBHOCTB BO
YpaBHECHHUAX. ¥ OIIEHKH npoueccuu B3aUMOJEHCTBUU
YMmeTn pe3yabTar JUTA pEIIEHUS
COCTABJIATD KOMMYHHMKATHUBHBIX
YpaBHCHIA Y TI03HABATEJIbHBIX
peakuuii Ha
3a7a4
OCHOBE 3aKOHa
COXpaHEHHUS
MacChl BEIIECTB,
paccTaBIsTh
KO3 PHUITUEHTHI.
3 | Peakuuu 3HaTh dopmupoB Ymenue Ymenue PerynsiBaenaxsacOsnaicHie
(43)| pasnoxenu | onpenenenue aHue paborath ¢ COTPY/HHYATH C: COOCTBEHHORABBIy Myt J1s
i €JI0CTHOE .
. peakinu TIOHSATHS yUEOHUKOM, yUHTENeM B IOMCKE | TPAKT jyeckoit
A3JI0KEHUS U ®opM| PUREBOS3PEHNE
p peaxiuu JOHOJTHUTEIHHO u cbope p PeEies Hoctn.
COGHI/IHCHI/ISI. o o IIOHAT HA (0]
VMers ormaar, | PA3TOKCHH it muTepaTypoit nHpOpMaInY, veral ax. u
peaKImi q " CJ1yliaTh €ro. ’
. CBOliC [BaX
pasioXeHus u NEPUOINIECKOM
. AprymMeHTHpYyIOT
COCOAUHCHUA OT CUCTEMOU Pl 3 ) 6
COCTaBIISITh KOOPAHHUPYIOT Pefy ;| THBHbIE




yYpaBHEHUS
peakLuil JaHHOTO

MO3ULIMY TAPTHE: POB
B COTPYJHHUYECTBE

TUIIA. dopmMm]| poBaHuE
TIOHSITHS O
HEMETAJUIAX, .
aJIOT| THUU UX
CBOKC [Bax
P:1.34 .6
4 | Peakuuun 3HaTh 1.®opmupoBar | 1.dopMHupoOBaTH 1.CoBepmiencTBoBa | Passutue
(44)| coenunenn | onpenenenue b YMeHHe yMeHHe IPOBOAUTH | Th yMeHHe BHYTPCHHCH
A peakunu YUHTBIBATh CpaBHEHHE U joropapuparbes m | HOSHIHH
COEJIMHEHUS. IIKOJIbHUKA Ha
Bbl/IeJIeHHbIE Kjaccupukanuio NPUXOIUTH K
Ymerb oTM4aTh 6 YpOBHE
peaKim yuuTesaeM 10 32/IaHHBIM 00IIeMY PEIIEHHIO | [/ oo o HOr
COEIUHEHUHN OT OPUCHTHUPBI KPHUTEPHSIM; B COBMECTHOH 0 OTHOIIIEHUS K
JIPYTHX THIIOB AedcTBUSA B AeATeJIbHOCTH; IIKOJIE,
peaxkuuid, MMOHUMAHUS
COCTaBIISATh HOBOM 2.Pa3BuBaTh HEOOXOIMMOCTH
2.®opMuUpoOBaTH Y
YpaBHEHUS yueOHOM yMeHuHe YYEHUS,
. yuauuxcst
pCakuu JaHHOT'O MaTepHaJjie B NPOAYKTHBHO BBIPAKCHHOTO B
npeacTaBjieHHE O
THIa corpyannuecrs | "PEA paspemarhb npeo0aiaHiu
HOMEHKJIAT -
€ C yYuTeJIeM; OMeHIIaTy pe KOH(QUIMKTBI HA yue6H0
HEOPraHM4eCKuX IIO3HAaBaTCJIbHBI
N OCHOBe y4eTa
2. COCIUHEeHHIT; X MOTHBOB H
MPEIOYTEHUU
IlnanupoBaTh UHTEPECOB U
COLIMAIIBHOTO

CBOM JeicTBUSA
B COOTBETCTBHH
c
NOCTABJEHHOH

3ajgauen u
YCJIOBUSIMU ee

IO3HUIIMI BCEX €0
YYACTHUKOB;

crroco0a OlleHKHA
3HAHMI;




peaju3anum.

5 | Peakuuun 3Hath [IpyruMaroT u CamocrosiTens YUHTBHIBAIOT pa3Hble | BeIpaxkaror
(45)| 3amelenus | ompeneneHue COXPaHSOT HO CO3/IAI0T MHEHUS ¥ CTPEMSTCS | aJleKBaTHOE
peakiuit y4eOHYIO ANTOPUTM K KOOpJMHAaMK | [IOHHMaHue
3aMEILCHHUS. 3a/1a4y, eATENBHOCTH Pa3IMYHBIX TTO3UIUNA | IPUYUH yCIexa
YMeThb oTNIMYaTh | TUIAHUPYIOT B COTPYAHUYECTBE U Heycrexa
peakuuu CBOM JEHCTBUS TIpH peHICHIH yueOHOU
3aMEIICHHUS OT B cooTBercTBUM | MPOOIEM JESATSITLHOCTH
JIpPYrux THUIIOB C IOCTABJICHHOW | PAa3JIU4HOrO
peakiuil, 3HaTb 3ajauen u Xapakrepa
YCIIOBHSI TEUECHHUSI | YCIIOBUSIMH €€
U YMETh peanuzanuu OCHOBHBIX
COCTaBJIATh MOHSTHI
ypaBHEHUS
peakuui
B3aUMOJICUCTBHUS
METaJUIOB C
pacTBopamu
KHCJIOT U COJIEH,
UCIIONB3YSI PSJl
AKTUBHOCTH
METaJUIOB.
6 | Peakuuu 3HaTh [IpuanmaroT u CamocrosiTens YUYUTBIBAIOT pa3Hble | Beipaxkaror
(46)| obmeHa. oTpesieIeHHE COXPaHAIOT HO CO3/IAI0T MHEHHUS U CTPEMSTCS | aJIEKBaTHOE
peakimii o6MeHa y4eOHYIO ANTOPHTM K KOOpJMHALMM | IOHMMaHHE
" 3ajauy, ESTEBHOCTH Pa3IMYHBIX MO3ULIMNA | IPUYUH ycIexa
. MJIAHUPYIOT B COTPYAHUYECTBE U HeycTexa
HEHTPAIM3AUMH, | (b 1 i erayg TP PEIICHUH yaeGHO
ycioBuA B cooTBeTCTBMM | IPOOIEM NEATEIIBHOCTH
MMPOTCKAHU C IMOCTaBJICHHON Ppa3siIMIHOTO
peaKHI/Iﬁ obmeHa 3aga4yen u XapaxkTepa
710 KOHIIA. YCIIOBUSIMU €€
peannzanuu OCHOBHBIX
YMmerp oTiMyaTh MOHATUI

peakiuu oOMeHa




OT JIPYTUX THUIIOB

peakuuii,
COCTaBIIATh
ypaBHEHUS
JTAHHOTO TUIIA,
ONpPENENATh
BO3MO>XHOCTh
IIPOTEKaHUs
peakiuii ooMeHa
JI0 KOHIIA.
7 | Tumbr Ymernb Crapsr u [IposBisror dbopMynupyroT dopMupoBaHue
(47)| xumudecku | xapakmepusosa opmymupyror yCTONYMBBIN yueOHO | COOCTBEHHOE OTBETCTBECHHOI'O
X peakuuii | mp: XuMudeckue | npobuemy — IIO3HABATENBHBIA | MHEHHUE U MO3MIUIO, | OTHONIEHHUS K
Ha TPHMEPE | CBOHICTRA BOBT, ypoKa, MHTEpEC K HOBBIM 3a/1al0T BOMPOCHI, YUEHUIO
BOJIBI. COCTaBIIAATD; CaMOCTOSITENIbH
ypABHEHIS 0 CO3LAIOT 3HAHMSMHM CIIOCO0AM | CTOSAT MOHSTHBIE ISl | UCHOJIb3Ys
XUMHUECKIX AITOPUTM pelieHus 3aaa4y napTHEpa MOHATHUS CIEIUAIBHO
peaKuHﬁ OEATEIbHOCTU H0H06paHHbIe
XapaKTEepU3YIOLU | MIPU PELICHUN CpeJCTBa.
X XUMUYECKHUE poOIeMbI VMeHue
CBOICTBa BOJBI U | pabOTATh IO OLICHHTE
OTIpEIeNIATh UX JIaHy,
UL CTENEHb yCIEXa
WM Heycrexa
cBOEH
JesTeIbHOCTH
8 | Pemenne Ymernb OnenuBaror BriOuparor VY4acTByIOT B Osnanenne
(48)| 3amau mo BBIUHCISTH 110 MPaBUIBHOCTb HauoOoJ1ee KOJUIEKTHBHOM HaABBIKAMH JIJIs
XUMHUYECKH | XMMHUYECKUM BBITIOJTHEHUS 3dppexTHBHDBIE 0BCyKICHMN PaKTUYECKON
M YpaBHEHHSM NEeNCTBUS HA CIoCco0bI pereHust mpoGuem, JesATEebHOCTH
ypaBHEHHUSI | Maccy Mo YpOBHE 3ajad,
Ha U3BECTHOMY aJIeKBaTHOM KOHTPOJIHPYIOT U TpOABTIAIOT
HAXOXIEHHU | KOJHYECTBY PETPOCTIEKTUBHO | OI€HHBAKOT aKTHBHOCTB BO
e BEIECTBA, 1 orieHKn npoueccuu B3aUMO/ICHCTBUH
KOJMYECTBA | BCTYMMBILETO WU pe3yJbTart JUTSL pEIICHUS
Macchl 1 MOJTyYaIoLIEerocs KOMMYHHKATHBHbIX
obbeMa B pesyibTate Y TI03HABaTEJbHBIX
BEIIECTBA. | PEaKUUH, U




Ha000pOT.

3aaa4

9 | Pemenue YmMmers peuiats OueHuBaroT BoiOouparor VYyacTByIOT B OBnaneHue
(49)| 3amau mo pacueTHbIe NPaBUILHOCTD HauboJee KOJUTEKTHBHOM HaBBIKAMH JIJIsI
XUMHUYECKH | 3a]aud Ha BBITTONHCHHS 3¢ eKTHBHBIE 0BCYIKIEHHH MPAKTHIECKON
M BBIYHCIICHHUE NEHCTBHS HA CIOCOObI peleHust mpoGien JIESATEITBHOCTH
yYpaBHCHHSI | MAcChl WU ypOBHE 3aaad, ’
X . MIPOSIBIISIFOT
M Ha 00BEMa aJICKBATHOM KOHTPOJIUPYIOT U
HAXOXIECHH | IMPOIYKTOB PETPOCTIEKTHBHO | OI€HUBAKOT AKTHBHOCTB BO
€ Macchbl peaKuuu 1o 1 OLICHKH npoueccuu B3aMMOJICHCTBUH
i 00beMa | yKazaHHOM Macce pe3yabTar JUTSL PEIICHHS
HPOAYKTa I 00BEMY KOMMYHUKATHBHBIX
peakiuu 1o | MCXOMHOTO Y TI03HABATEIIbHBIX
W3BECTHOW | BENIECTBA, OHO
3amad
Macce WIH | U3 KOTOPhIX
00BeMy COJICP)KUT
WCXOJHOTO | MPUMECH.
BEIIIECTBA,
coaeprKaie
ro
MIPUMECH.
10 | O6o0meHn | Ymern [MpuaEMarOT 1 CamocTosTens VYUTHIBAIOT pa3Hble | Beipaxkaror
(50)| e m PUMEHS T COXPaHSIOT HO CO3/IaI0T MHCHHS U CTPEMSITCS | allcKBaTHOE
CHUCTEMATH3 | 3HAHHS, YMCHHS U | yUCOHYIO ATrOpUTM K KOOp/MHALWMK | NOHHMAHHE
arust HaBBIKH TIPU 3amay a3JIMYHBIX MTO3UIMK | IPUYUH ycrexa
1 . p Aaty, JIESITEIIbHOCTH P H P Y
3HAHUH 110 | BBHIMOJIHCHUH IUTAHUPYIOT B COTPYJTHUYCCTBE U HeycIexa
" [IPH PEUICHUN "
TEeMe TPEHUPOBOYHBIX | CBOU JCHCTBUS yueOHoU
«3MeHeHd | 3amaHuil U B COOTBETCTBUU npobiiem EATEIBHOCTU
o, YIPaXHEHUM. C IIOCTABJICHHOM | Pa3JIUYHOTO
MPOUCXOAS 3amaueil u Xapakrepa
ue ¢ YCJIOBUSIMU €€
BEIIIECTBaM peanu3anuu OCHOBHBIX
H. MMOHSTUMN




11 | Koutpoabr | Ymersn CraButh CpaBHuUBaTh, ®opMmynupyeT BeicTanBaet
(51)| nan IPUMEHSITh ydeOHbIC IIeTH | KIacCU(PHUIUPOBATh | COOCTBEHHOE COOCTBEHHOE
padora NeS | 3HaHUSA, yMCHUS U 1 00001maTh GaKkThl | MHEHHE U TIO3UIIUIO | IIEJIOCTHOE
10 TeMe HaBBIKH, U SIBTICHUS MHUPOBO33pEHUE
«3MeHeHH | moydeHHBIC B
o, XO0JI€ U3Y4EHUS
IIPOUCXOJS | TEMBI
e ¢ «M3meHeHus,
BEILIECTBAM | MPOUCXOIAIIHE C
mw». BEIIECTBAMUY,
IIPU BHITIOJTHEHUH
KOHTPOJIBHOU
paboTHI.
TEMA Ne 6. PACTBOPEHUE. PACTBOPBI. CBOMICTBA PACTBOPOB JJIETPOJIUTOB (184acoB).
1 PactBopen | 3uarh CraButh CpaBHMBaTBH, Y4acTByIOT B OBnaneHue
(52)| . OIpeIeICHNE y4eOHBIE ETN KJ1aCCU(PUIIPOBATH KOJJIEKTUBHOM HaBBIKAMHU IS
PacTBOpUM | TIOHATHS 1 0000math GakTHl | o5cysnenun IPAaKTUYECKOM
OCTb «pacTBOpPBDY, H ABIICHUA pooem, JeSITEbHOCTH
BEIICCTB B | IPU3HAKU MIPOSIBIISIOT
BOJIC. XUMUYECKOTO aKTUBHOCTbH BO
B3aNMOJICHCTBUS B3aMMO/ICHCTBUH
npu IUTSL PEIICHHS
pacTBOpeHuH, KOMMYHUKATHBHBIX
yCIIOBHUS Y TIO3HABATENbHBIX
pacTBOpeHUs 3a1a4y
BEIIECTB B BOJIE,
KJIaCCU(PUKALTUIO
pacTBOpOB.
2 | Dnextponu | 3uarb/monumarh | [IpuHUMAIOT 1 YMmeHue YMeHue PerynsiBaenaxsacOsnacHie
(53)| Tueckas Xumuueckue COXpaHSIOT paborath ¢ COTPYIHHYATH C: COOCTBEHHORABBIKaMK 1t
JNCCOLMAL] | NOHAMUSL: yuebnyto y4eOHHUKOM, yuntesneM B ioucke | LETOCTHOC paprpgeckoi
usl. saaty, JIOTIOJTHUTETHHO u cobope Dopm) puorposos 3PSEe) nocth.
HICKTPOJIHT | [IaTHpYIOT 1 IUTEepaTypon uHpOpMaIuu TOHAT 431 0
CBOM JICHCTBUS * Meran ax, u

HEIJICKTPOJIHT:

B COOTBCTCTBHH

u

CJIymaThb €ro.




ANEKTPOJIUTHYECK | C IIOCTABICHHOM | IEPUOANYECKON ApPryMeHTHpPyIOTBOWC [Bax
as gucconpanms, | 3aAadcu u CHUCTEMOU CBOIO HO3UIIUIO U 6
. 1.3.4.
CHIIBHBIH yCTIOBIAMH €€ KOOPJAMHUPYIOT Pel:3
peanuzanuu
AJIEKTPOJIUT, TIOSHLMH TIAPTHEPPEO By .y THEBHBIe
c1a0bIit B COTPYAHHUYECT-BE
AIIEKTPOJIUT,
IIOHUMATh dopm] poBaHHE
CYILIHOCTh MOHSITHS O
npoiecca HEMETRJUIAX, .
aJJIOT| WU UX
SMEKTPOIUTAECK cBoiic FBax
O JuccoLualuy.
P:1.3.4 .6
3 OcHoBHbIe | 3HaTh OocHOBHBIE | IIpmHMMAaIOT N CamocTtodTens YUUTHIBAIOT pa3Hble | Boipaxkaror
(54) [HOJIOKECHUS COXPAHAIOT HO CO3JaI0T MHCHUSA U CTPEMATCA | aICKBATHOC
I0JIO>KEHUS
STEKTPOIHTHIECK y4eOHYI0 ANTOPHTM K KOOpJMHALMM | IIOHMMAHNE
. 3azayy, pa3IUYHBIX NO3ULMI | IPUYMH ycIexa
Teopun O Tuccouraluy. NeSITENbHOCTH
K IUTAHUPYIOT B COTPYJHUYECTBE U Heycrexa
ATHOHBI 1 CBOM JIEUCTBUSA Tpn perieHn yueOHOi
SJICKTPOIIUT | aHHOHBI. B COOTBETCTBUHU npobiiem ESATELHOCTH
HYCCKOHU C TIOCTaBJICHHOM | Pa3Iu4HOIo
JUCCoLInal 3ama4yen u Xapakrepa
15178 YCIIOBHUSIMU €€
peanuzanuu OCHOBHBIX
MOHATUI
4 | qucconman | 3uath 1.®@opmupoBar | 1.dopmMuUpPOBATH 1.CoBepuiencrBoBa | Passurue
(59) ns OIlpelieNIeHUE b YMEHHE YMEHHE IPOBOAUTL | Th YMEHHE BHYTPCHHCH
KHCJIOT, IIEJI0YEH, | yUHTHIBATE cpaBHeHHe joropapuBaThes u | 103U
KHCJIOT, . IIKOJIbHUKA Ha
COJIEH B CBETE BbleJICHHbIE KJIacCH(PUKALUIO NPUXOIUTH K POBHE
YpOBH
ocHOBaHuii, | T€OPHH yuHuTeJeM 110 32JaHHBIM 00IIeMY PEIeHHI0 | L oo o
ANIEKTPOJINTUYECK | OPHEHTUPBI KPHUTEPUsIM; B COBMECTHOM 0 OTHOILIECHHS K
COJICH. oM guccolyalui. | AeficTBHUA B

HOBOM

2. ®PopMHUpPOBATH Y

ACATECJIBbHOCTH;,

2.Pa3zBuBarp

HIKOJIE,
[MIOHUMAaHUs
HEOOXOAUMOCTH




yueOHOM y4yammxcst yMeHHe YUEHHUS,
MaTepuaJie B npeacTaBJjIeHne 0 NPOAYKTUBHO BBIPAXXCHHOI'O B
COTPYAHHYECTB | HOMEHKJIAType paspemarhb npeg6naﬂaﬁnn
yeOHO-
€ C yuureJjiem; HEOPraHMYeCKuX KOH(JIMKTBI HA M
N ITO3HABATEJIbHBI
) coeIMHEeHHI; OCHOBe y4eTa X MOTHBOB I
MPEANIOYTEHNN
IlnanupoBaTh HHTEPECOB N
. _ COLIMAJIBHOTO
CBOM JIeiicTBUA MO3UIIHIi BCeX ero C110c06a OLEHKH
B COOTBETCTBUM YUYACTHUKOB; 3HAHUI;
c
NOCTABJICHHOM
3ajga4el 1
YCJI0BUSIMH €€
peajM3anum.
5 | UouHsbIe YMmerb [IpuauMaroT u Camocrositens YUYUTBIBAIOT pa3Hble | Beipaxkaror
(56) COXPaHAIOT HO CO3IAI0T MHEHHMSI U CTPEMSTCS | aJIEKBaTHOE
ABHCHHS | OOBACHAMY!
Yp y4eOHYI0 AIIrOPHUTM K KOOpAWHALIUU 5 IIOHMMAaHUe
CYILIHOCTh 3a1a4 a3JIMYHBIX MO3ULIUNA | MPUYMUH ycIexa
ym Aaty, JIESITEIIbHOCTH P 1 p Y
peaxuuii FoHHOro | IIaHUPYIOT B COTPYAHUYECTBE U Heycrexa
o6MeHa: CBOU JIEUCTBUSI TIpn peIICHNH yueOHOU
b
B COOTBETCTBUU npobiem ESTENFHOCTH
onpeoensamo: .
C TIOCTABJICHHOM | PAa3JIUYHOIO
BO3MOKHOCTh .
3aga4yen u Xapakrepa
HPOTCKAHMA YCIIOBHSIMU €€
peaKIui HOHHOTO | peanu3aluu OCHOBHBIX
oOMeHa J10 KOHIIA. MOHSATUHN

-COCMaeGAamb:
MTOJIHBIE U
COKpAIleHHBIC
HOHHBIE
ypaBHEHUS
peakiuii ooMeHa




6 | YopaxHeH | YMers OueHuBawT BriOouparor VYyacTByIOT B Osnanenue
us B COCTaBIISTh NPaBUJIbHOCTD KOJIJICKTUBHOM HaBBIKAMH JIJIS
(57) Haunbojee
ypaBHEHUSI Bemonnenns; | 2PPEKTHBHbIE 06CYXKICHUN IPAKTHYECKOM
COCTaBJICHU . . CIoco0bl pereHust
pEaKINii HOHHOTO | IelCTBUS Ha npo0iem, JeSITeTbHOCTH
HHOHHBIX 1 o Gmena YPOBHe At MIPOSIBIISIOT
o 9
ypaBHeHHuii . KOHTPOJIHPYIOT U
. MOHUMATh UX ajJleKBaTHOI OLIeHHBAIOT aKTUBHOCTH BO
CaKITHIL.. .
peaxt CYIIHOCTb. PETPOCNEKMBH | MPOLECCHH B3aUMO/ICHCTBUH
Onpenensath oii OIleHKH pe3yabTar U1 peLeHUs
BO3MOXKHOCTb KOMMYHHUKATHBHBIX
NPOTEKaHUN Y TIO3HABATEIIbHBIX
MOHHOT0 OOMEHa. 3az1a4y
7 | Kucnotel B | 3HATH 1.®opmupoBar | 1.dopMHpOBaTH 1.CoBepmiencTBoBa | Passutue
(58)| crere ompenesieHue b YMEHHE YMEHHeE IPOBOAUTL | Th YMEHHE BHYTPCHHCH
KHCIIOT B CBETE YYUTHIBATD CpaBHeHHe joropapuBaThes u | 1OSHIHAN
TEOPHH IIKOJIbHUKA Ha
TOUH, BbI/IeJIeHHbIE KJIacCH(PUKAIM IO NPUXOAUTH K POBHE
YPOBH
KJIaCCU(PHUKALIUIO
TEKTPOIHT ¢buxan yuyuTeseM 10 32/1aHHBIM 001IeMY PeUIeHHI0 | Lo or
HUeCKOli U XUMHYCCKHUEC OPHEHTHPBI KPUTEPUSIM; B COBMECTHOIi O OTHOLICHIS K
Jmcconuar | CBOMCTBA KHCTIOT. | neHCTBHA B AesITeJIbHOCTH; IIKOJIE,
—- YMmers MMOHUMAHUSA
' HOBOM 2.Pa3BuBaThH HEO0OXOUMOCTH
COCTaBIATE 2.®opMHpPOBATH y
yueOHOM yMeHune YUYeHUs,
ypaBHEHHUS yuamxes
CaKIIHIA MaTepHualje B NPOAYKTHUBHO BBIPDAKCHHOTO B
p ’ npeacTaBJICHUC O HpeO6HaZ[aHI/II/I
COTPY/IHHY€eCTB pa3pelarb
XapaKTCpU3yIOLH HOMEHKJIaType yue6Ho-
€ C yYuTeJIeM; KOH(QUIMKTBI HA
X XUMUYCCKHUC HeopraHm4YecKnx [MO3HABATEIHLHEI
. OCHOBE y4eTa
CBOMCTBA KUCIOT | o COC/IHHEHM; X MOTHUBOB H
HpEATOYTCHUH
B MOJICKYIIADHOM | 1] yapmpoBaTh MHTEPECcoB U ped
COLIMAIBHOTO

1 MOHHOM BUJEC,

onpeoenamy:
BO3MOKHOCTb
HNPOTEKAHUS
THUIAYHBIX

CBOM JeicTBUSA
B COOTBETCTBHH
c
NOCTaABJEHHOH

3ajgauen u
YCJIOBUSIMU €€

IO3HUIIMI BCEX €0
YUYACTHUKOB;

crroco0a OlleHKHA
3HAHMI;




pEaKLH KUCIOT.

peaju3anum.

8 | OcHoBanus | 3HATH 1.®opmupoBar | 1.dopMHpOBaATH 1.CoBepmiencTBoBa | Passutue
(59)| B ompeneseHue b YMEHHE YMEHHe IPOBOAUTL | Th YMEHHE BHYTPCHHCH
OCHOBaHUIi B YUHTBIBATH CpaBHeHHe JoropapuBaThesi m | 103N
CBETE MIKOJIbHUKA Ha
ceere TO/L, Bbl/leJIeHHbIE KJIACCH(PUKALN IO NPUXOAUTH K ypoBHe
TEOPHH
KJIacCUQUKALMIO | YYUTeJIeM 10 32/IaHHBIM 00IeMY PEIIEHHIO | [ o or
snextpour | 1 XMMHUECKHE OpPHEHTHPBI KPUTEPHUSIM; B COBMECTHOIi 0 OTHOIICHHS K
aeCKON CBOICTBa AeiicTBUAL B AesATeTbHOCTH; IIKOJIE,
nuccormar | OCHOBAaHHH. ,p [MOHUMAaHUs
HOBOM .PazBuBaTh HEO0O6XOIUMOCTH
WH. 2.®opMupoOBaTH Y
Ymerp y4yeOHOM yMeHue yueHHUs,
yauuxcest
COCTaBJISATh MaTepualje B yHam NPOAYKTUBHO BBIDAKCHHOTO B
. Npe/icTaABJIEHUE O
ypaBHEHUIA corpyannuecrs | "PEA pa3peiarh npeodiananuy
. HOMEHKJIaType -
peakuui, € ¢ yuuTeJiem; yp KOH(INKTBI HA yae0no
HEOPraHu4ecKux IIO3HAaBAaTCJIIbHBI
XapaKTepU3yOLIH OCHOBeE y4eTa
2. CoeIMHEeHMIT; X MOTHBOB H
X XUMHYECKHE
HpeANOYTEHUH
o IlnanupoBarhb HHTEPECOB U
CBOHCTBA . . COILIMAJILHOTO
. CBOH JIeliCTBUSA MO3MIUI Beex ero
OCHOBaHUU B A 1 croco0a OLEHKH
B COOTBETCTBHH YaCTHUKOB; o
MOJIEKYJIAPHOM H cooTeeTe yqac OB; 3HAHW;
HMOHHOM BHJIE ¢
MOCTABJIEHHOM
3ajavei u
YCJIOBHSIMH ee
peaju3anuu.
9 | Okcuapl 3HaTh [IpuHuMaroT 1 CamocrosiTens YUYMTBIBAIOT pa3Hble | Beipaxaror
(60) olIpe/ielIeHIe COXPaHSIOT HO CO3/aI0T MHCHUS M CTPEMSATCS | aJICKBaTHOE
OKCHJIOB, yueOHYI0 ATTOPHTM K KOOpJMHALMM | IIOHMMAHNE
3azayy, pa3IMYHBIX TO3ULUK | IPUYUH ycIiexa
KJ1acCU(UKALHIO JesITeIbHOCTH
IUTAHUPYIOT B COTPYIHUYECTBE U Heyclexa
U XUMHUYECKHUE CBOM 1EHCTBHS IIPU pPeLIeHUN yaeGHOI
CBOMCTBA B COOTBETCTBUU npobieM JIESATENIBHOCTH




OKCHJIOB C TIOCTABJICHHOM | PAa3JIU4YHOIO
3a/1a4ei u Xapaxkrepa
Ymern YCIIOBUSIMH €€
CocTaBnsiTh peann3anuu OCHOBHBIX
YpaBHECHUS MTOHATUHI
peaxkuuid,
XapaKTepU3yIOIIN
X XUMUYECKHUe
CBOIICTBa
OKCHJIOB B
MOJIEKYJISIPHOM H
HMOHHOM BHJIC.
10 | Comu B 3HaTth CraButh CpaBHuUBaTh, dopMynupyeT BeicTrauBaer
(61)| cere KJIacCUPUKALMIO | YICOHBIC TIeNIH KJIacCU(PHUIIMPOBATh | COOCTBEHHOE coOCTBEHHOE
TEOpUn U XUMUYECKUE 1 00001maTh PaKThl | MHEHHE M IO3HILIMIO | LEJIOCTHOE
JNEKTPOJIUT | CBOMCTBA U SIBJICHUS MHPOBO33pEHUE
HYECKOU CPEIHUX CPEIHUX
JUCcoLMall | COJICH.
17178
11 | I'enetnyec | 3Hath 1.®opmupoBar | 1. dopMHPOBATH 1.CoBepmiencTBoBa | Passutue
(62)| xas cBazb XUMHHUCCKHC b YMeHH e yMeHHe IPOBOAUTH | Th yMeHHe BHYTPCHHEH
MCKIY CBOUCTBA YYUTBLIBATD CpaBHeHHe JloroBapuBaThea n | TO3HIHH
rraccami OCHOBHEIX BbI/IeJIEHHbIE KJIaccH(PUKAIUIO NPUXOIUTH K HIKOIIbHIA Ha
HEOpPraHu4 | KJIaccoB YpOBHE
€CKUX Heopramdeckux | ¥ ATeIeM 110 3a1aHHBIM o0meMy PEmEHUI0 | 1\ cyre b ior
COENMHEHN | COESIMHEHMIA, OPHCHTHPBI KPpUTEPUIM; B COBMECTHOI 0 OTHOLIEHUS K
n. onpeneacHue AeHCcTBUSA B A€ATEJIbHOCTH, IIKOJIE,
TeHETHUYECKOMN MTOHUMAHHUS
CBS3U. HOBOM 2.Pa3BuBaTh HEOOXOIMMOCTH
VMeTh yueGHoM 2.PopMupOBaATH Y yMenie e —
COCTaBJIATH MarepHaJjie B ydammxcest NPOAYKTHBHO BBIPAXKCHHOTO B
YPaBHCHUSA COTPYIHUYECTB fipeactasacnue o pa3pemiathb npeodIIaaHum
XUMHYECKIX e ¢ yunTeNeM; HOMEHKJIAType KOHUIHKCTEI Ha yueOHO-
pC€aKkuunu, HeOpPraHn4ecKHux IIO3HaBaTCJIbHBI
XapaKkTEPU3YIOIH | 9 COeHHEHMIA; ocHobe yHera X MOTHBOB H
. 9
€ XUMHUYICCKHE MPEITOYTEHUN

IliianupoBaTh

HHTEPECOB U




CBOWCTBA U
T€HETUYECKYIO
CBSI3b OCHOBHBIX

CBOHU JAeHCTBHUA
B COOTBETCTBHH

MO3UIIUI BCEX ero
YYaCTHUKOB;

COLIMAJIBHOTO
crioco0a OIeHKH
3HAHWM;

KJIACCOB ¢ .
MOCTABJIEHHOI
HEOPraHUYECKUX
COeMHEHUN saaueii u
YCJI0BUSIMH ee
peaju3anuu.
12 | Okucnure | 3HaTh/moHuMAaTh | OICHUBAIOT Bri6upatot YUMTBIBAIOT pasHble | OBianeHue
(63)| mbHO - - Xumudeckue [paBUJILHOCTH HauOosee MHEHUS U CTPEMSTCA | HABBIKAMM JIJISI
BOCCTaHOBHU | NOHAMUA. BBITOMTHCHIA >} peKTHBHBIE K KOOPIMHALU IPaKTUYECKOI
TEJIbHBIC OKHUCJIUTENb U NEHCTBUS HA .
CIIOCOOBI peIeHus Pa3TUYHBIX O3UINH | IeATeIbHOCTH
peaxiuu. BOCCTAHOBUTEIIb, | YPOBHE
OKHUCJICHHE U aJICeKBaTHOU 3ajad, B COTPYAHMICCTEC
BOCCTaHOBJIEHHE. | peTpocrekuBHo | KOHTPOJIHMPYIOT U
Onpeoenamep: U OLICHKH OLICHUBAIOT
CTCIICHb poLeCCUn
OKHUCJICHUS pe3ynbTat
AJIEMEHTA B
COEIMHEHUH,
OKUCITUTEIN U
BOCCTaHOBUTEIH,
THI XUMHYECKOMN
peakuuu 1o
W3MEHEHUIO
CTEIEHU
OKHUCIICHUS
XUMHYECKHUX
AJIEMEHTOB.
13 | Yopaxuen | Ymersn CraBuTth CpaBHHBATB, dopmynupyeT BricranBaet
(64) us B OINpENENATh y4ueOHBbIE 11U KJaccu(pUIMPOBaTh | COOCTBEHHOE COOCTBEHHOE
COCTaBJICHHU | CTETICHb 1 00001aTh GaKThl | MHEHHE U TIO3UIMIO | LIEJIOCTHOE
u OKHUCJICHUSA U SIBJICHUSA MHUPOBO33pEHHE
OKHCITUTEN | DJIEMEHTOB B
bHO- COEMHEHUH,
BOCCTAHOBH | OKHCJIUTEIU U
TEJTBHBIX BOCCTaHOBHUTEIH,




pEaKUHnid.

OKHCJICHHUC U

BOCCTAHOBJICHUE
14 | llpakTuye | Y™MeTh [IpyruMaroT u CamocrosiTens YUHTBHIBAIOT pa3Hble | BeIpaxkaror
(65)| cxasn oOparaTbcs ¢ COXPaHSIOT HO CO3/Ial0T MHEHHUS 1 CTPEMSITCS | aJIeKBaTHOE
padora Ne | XUMHUYECKOU yueOHyI0 ANTOPHTM K KOOpAUHALUU [IOHUMaHue
4, nocyaou u 3azauy, eATENBHOCTH Pa3IUYHbIX MO3UIMI | IPUYMH ycrexa
I'enernuec | maGopaTOpHBIM IUTAHUPYIOT B COTPYJHUYECTBE U Heycrexa
Kas CBI3b 000py/IOBaHUEM. | CBOM JICUCTBUS TIpH peLICHIH yaeOHOMH
MEXIY Hcnonp3oBaTh B COOTBETCTBUM | NPOOJIEM JeATENbHOCTH
KJ1accamMu MpPUOOPETEHHBIE | C MOCTABIICHHOW | Pa3JIMYHOTO
HEOpPraHuy | 3HAHUSA U 3ajaue u XapakTepa
€CKHUX YMEHUH, YCIIOBUSIMU €€
COCIMHCHHU | IIOJIYYCHHBIC IIPHU | peau3alyiu OCHOBHBIX
H. W3y4YECHUU TEMBI MOHATHI
15 | O6oOmcHn | YMeTh OueHuBaroT Bri6upator YYHTHIBAIOT pa3Hbie | OBiiajieHHne
(66)| en Xapakmepuszoeam | NIPaBUJIbHOCTD HamnboJee MHEHHUS U CTPEMSITCA | HABBIKAMU JIJISI
CUCTEMATH3 | b BBITOMTHCHIA 5} eKTHBHBIE K KOOPIMHALMH IPaKTHYECKOM
anus XUMUYECKHE NEeNUCTBUS HA .
. . CHOCOOBI peIIeHus Pa3IUYHBIX NO3ULMUHN | JEATEIbHOCTH
3HAHMI [0 | CBOMCTBA YpOBHE
TeEME OCHOBHBIX aJIeKBaTHOM 3anad, B COTPYAHMHCCTBC
«PactBOpe | K1accoB perpocniekuBHo | KOHTPOJIHMPYIOT U
HUE. HEOPraHUYEeCKUX | ¥ OIEHKH OLICHUBAIOT
PacTBOpEI. | BEIIECTB. IIPOLIECCUU
CroiictBa | Cocmagnamp: pesyIIbTaT
pacTBOpPOB | YPaBHEHHSA
INEKTPOJIUT | XUMUYECKUX
OB.» peaxkumit,
XapaKTEePHU3YIOIIH
€ CBOMCTBA
HEOPraHUYECKUX

BEILIECTB.




16 | Koutpoas | YMerh CraBuTth CpaBHHBaTB, DopmynupyeT BricTauBaer
(67) man IPUMEHSITh ydeOHbIC el | KIacCU(PHUIUPOBATL | COOCTBEHHOE COOCTBEHHOE
paGora TEOPETUYECKUE U 1 00001maTh GaKkThl | MHEHHE U TIO3UIIUIO | IIEJIOCTHOE
Ne6 o MIPAKTUYECKUE U SIBJICHUS MHPOBO33pEHUE
TeMe 3VH,
«PacTtBOpE | mony4eHHBIE IIpU
HUE. W3y4YEHUU
PactBOphl. | 1aHHOM TEMBI, HA
CaoiicTBa KOHTPOJIBHOU
pacTBOpoB | pabore.
3JEKTPOJIUT
OBY»
17 | Ananus YMmerb [IpuauMaroT n Camocrositens YUYUTBIBAIOT pa3Hble | Beipaxkaror
(68)| KOHTPONIBH | MPUMEHSATH COXPAHSIOT HO CO3/IaI0T MHEHHS U CTPEMSTCS | aIEKBaTHOE
Ol paboThI. | TEOPETUUECKHE U | YUEOHYIO ANTOPHTM K KOOPIWHAIMM | [IOHHMAHNE
MIPaKTUYECKHE 3ajauy, eSTEBHOCTH Pa3JIMYHBIX MO3ULIMNA | IPUYHUH ycIexa
3VH, [JIAHUPYIOT B COTPYIAHUYECTBE U Heycliexa
MOJIyYeHHBIE [P | CBOM JIEUCTBUS TIpH perIeHIH yueOHOU
U3YYCHUU B cooTBeTcTBUM | HPOOIEM JeSATEITbHOCTH
JAHHOM TeMbI, Ha | C MOCTABJICHHON | PA3JIMYHOIO
KOHTPOJIBHOM 3a1auen u Xapakrepa
pabore. YCIIOBUSIMU €€
peanuzanuu OCHOBHBIX

HOHSTHI




MoypouyHoe nnaHuposaHMe No xumumn 9 Knacc Ha 2020-2021 yyebHbIN rog,

Ne | Tema u Tun ypoka Hara ILiiannpyemMsble pe3yJbTaThbl
n/ IIpeamerHbIe Metanpeamernsie Y'Y /1 JInynoctubie YY /I
n
1. | Xapakrepuctuka Hayuamcs: XxapakTepHu3oBaTh PeryasiTuBHbIe: CTaBAT yueOHbIE DOpMHUPYIOT OTBETCTBEHHOE
XUMHUYECKOI0 XHUMHUYECKHE JIEMEHTHI 1-3 —T0 mepuoja | 3a/1a4u Ha OCHOBE COOTHECEHHUS TOTO, | OTHOIICHHE K YUCHHIO
3JIEMEHTA Ha no ux nonoxenuto [ICXD J1.1. YTO YK€ U3BECTHO U YCBOEHO
OCHOBaHUU €T0 Menpeneesa. y4aluMcs, ¥ TOro, 4To €Ile
IIOJIO’KEHHUS B HEU3BECTHO
Teprouueckoii Tlonyuam 603M02ICHOCIb HAYYUMBCA:
CHCTEME OIMCHIBATh U3yUYEHHBIE OOBEKTHI KaK Ilo3naBaTeIbHbIE:CAMOCTOSATEIBHO
CHUCTEMBI, IPUMEHSISI JJOTHKY CUCTEMHOTO | BBIACTSIOT U (POPMYIHUPYIOT
. 1. Menpneneesa aHanusa [IO03HABATEJILHYIO LIEb
KomMyHukaTuBHbIe: GOpMyTUPYIOT
COOCTBEHHOEC MHEHHE U TIO3HIIHUIO,
3a/1a10T BOIIPOCHI, CTOSAT OHATHBIE
JUIsl TapTHEpA NOHATHUS
2. | CBolicTBa OKCH/OB, Hayuamcs: na3bpiBaTh 00111€ PeryasiTuBHbIE: CTaBAT y4eOHYIO [IposiBIAIOT yCcTONYMBBIN

KHCJIOT, OCHOBAHHH U
COJIEH B CBETE TEOPUU
JJIEKTPOJIUTUYECKON
JUCCOLMALUU U
OKHCJICHUS-
BOCCTaHOBJICHUS

XAMUYECKHE CBOMCTBA KMCIOTHEIX,
OCHOBHEIX OKCU0OB, KUCJIOT, OCHOBAaHUI
u coseil ¢ nozunuu TO/L; mpuBoIUTH
PUMEPHI PEAKIIUMA, TTOATBEPKIAIOIINX
XHMHYECKHE CBOMCTBA: OKCHUOB, KUCJIOT,
OCHOBaHMH, COJICH; OIIPENCIISTh
BEIIIECTBO — OKUCJIUTENb U BEIIECTBO —
BoccTaHoButelb B OBP;

Ionyuam 603mo24cHOCIb HAYYUMBCAL:
MIPOTrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA
IPOSIBISATH OKUCIUTENbHbIE TN

3a/1a4y, OMPEACIISIIOT
IIOCJIEJOBATEIILHOCTh
IIPOMEKYTOUHBIX LIEJIEH C y4ETOM
KOHKPETHOTI'O pe3yJIbTaTa, COCTABIISIOT
IJIaH U aJITOPUTM JICHCTBUI

Ilo3HaBaTeabHBIE:
CaMOCTOATCIbHO BBIACIIAIOT

(bOopMyIUPYIOT O3HABATEIBHYIO
1€JTb, UCTIOJIb3Ys O0IIMEe MPUEMBI
pelieHus 3aa4y

y4eOHO — MO3HaBATEIHHBINA
MHTEPEC K HOBBIM CIIOCO0aM
peleHus 3a1au




BOCCTAaHOBUTEIIbHBIE CBOMCTBA C YYETOM
CTEIICHE OKUCICHMS DJIEMEHTOB,
BXOJISIIIIUX B €T0 COCTaB

KOMMyHI/IKaTHBHI)Ie:

Kontpob u ouieHka aeiicTBuit
napTHepa

AMdoTepHbIE OKCUIBI
W THAPOKCHIBI

Hayuamcs: XapakTepu30BaTh
XUMHAYECKHE CBOMCTBA aM(OTEPHBIX
OKCHJI0OB ¥ TUAPOKCUIIOB; UCII0JIb30BaTh
IIPYU XapaKTEPUCTHUKE BEILECTB MOHATHE
«aM(pOTEPHOCTH», IPOBOJIUTH OMBITHI,
MOATBEPKIAIOIINE XUMUYECKHE
CBOIcTBa aM(OTEPHBIX OKCUIOB U
TUIPOKCHUIOB;

THonyuam 603modcHOCmb HAYYUMbBCAL:
OCO3HaBaTh 3HAYECHHUE TCOPETUUECKUX
3HAHUM U NPAKTUYECKON AEATETbHOCTH
JenoBeKa

PeryasiTuBHble:

[IpuHMMAIOT U COXPaHAIOT yUeOHYIO
3aJlauy, yYUTHIBAIOT BbIICJICHHbIE
YUYHUTEJIEM OPUEHTUPBI ACHCTBHS B
HOBOM y4eOHOM MaTepHalie B
COTPYZHUYECTBE C YUUTEIEM

ITo3naBarejnLHbIE:

CraBar u popMynupyroT npodiemy
ypOKa, CaMOCTOSITEILHO CO3/AaI0T
QITOPUTM JEATENBHOCTU IPU
penieHun mpo0IeMbl

KommyHukaTuBHbIE:

[IposIBISIOT aKTHBHOCTH BO
B3aUMOJICHCTBHY JUTS PEIICHUS
II03HAaBaTCJIbHBIX U
KOMMYHUKAaTUBHBIX 3a/1a4(3aJal0T
BOIIPOCHI, (POPMYITHPYIOT CBOU
3aTpyIHEHUs, IPeJIaraloT OMOIIb B

[IposiBistoT
T00POKEIATSIIEHOCTD,0T3bI
BUYHUBOCTH, KaK IIOHUMAaHUC
YYBCTB JIIPYTUXJIIOJCH U
COTIEPEIKMBAHNE M

COTPYAHHYECTBE)

[lepuoanueckuii Hayuamcs: onuceiBath 1 PeryasituBHblIe: OnpenenstoT CBOO JTUYHYIO

XapakTepu3oBaTh TaOINUHYIO (HOpMY . . MO3ULUIO, a/IEKBATHYIO
3aKOH U AQHUPYIOT CBOM JICHCTBUS B

[ICXD JI.1. MenneneeBa; nenartb Py A . I epeHIIMPOBAHHYIO
Ilepuoanueckas COOTBETCTBHUH C ITOCTABJIEHHOM

YMO3AKJIFOUEHHUS O XapaKTepe H3MECHEHHUS . CaMOOLICHKY CBOUX YCIIEXOB
cucrema 3a/1a4eil U yCIOBHUSIMU €€ Pealln3alnun

. . Menneneena B

CBOMCTB XMMHYECKHUX DJIEMECHTOB C
YBCJIMYCHHUEM 3apPA/10B aTOMHBIX SAJCP.

B yuebe




CBETE yUCHHS O
CTPOCHUH aToMa

Hozzyuam BO3MOIHCHOCHIb HAYHYUMbCAL.
NPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX
HepHOHquCKOﬁ CHUCTEMbI XUMHNYCCKHUX
QJICMEHTOB AJIA1 OOBSICHEHHS U
MpEaABUACHUA CBOICTB KOHKPECTHBIX
BC€IICCTB

Ilo3HaBaTeJbLHBIE: CTABIAT

1 GOPMYITHUPYIOT LIETU U MPOOJIEMBI
YPOKa; OCO3HAaHHO ¥ IIPOU3BOJIBHO
CTPOST B YCTHOM U MUCbMEHHOU

dbopme

KOMMyHI/IKaTHBHI)Ie:

Brnaaednrne MOHOJIOTUUECKOI U
Tuanoruyeckoi popmamu peun

XuMuyeckas

OpraHU3aIMs KUBOU
Y HEXKUBOU NPUPOJIBI

Hayuamcs: xapaktepu3oBaTh
XHUMHYECKHI COCTaB >KUBOM KJICTKH;
COCTaB sIApa, MAaHTUU 3€EMHOW KOPBI;

HOﬂyuam BO3MOIUCHOCNb HAYHYUMbCAL.!
O0OBSCHATH MHUP C TOYKHU 3pCHUA XUMHUU

PeryasituBHbI€: paboTaTh 10 TUIAHY,
HCITIONIB3YsI CIIEIUAIBHO MO00paHHbIE
CpeICTBA. YMEHUE OLICHUTh CTENECHb
yCIIeXa Wi HEeYCIIeXa CBOEH
JIeATCIIbHOCTH

Ilo3HaBaTebHbIE: AaHATTU3UPOBATH,
CpaBHUBATh U 0000IATh U3YICHHBIC
noHATHsI. CTPOUTD JIOTHYECKOE
paccyxaeHue, BKIoyas
YCTaHOBJICHHE MPUYUHHO —
CJIeICTBEHHBIX cBsi3el. [IpencTBisaTh
nH(}OpMAITHIO B BUJIC PUCYHKA

KomMMyHuKkaTuBHbBIE:

OTtcTauBaTh CBOIO TOUKY 3PEHMUS,
NPUBOJIUTH APTyMEHTHI, TOJITBEPK/1ast
ux (hakTamu

dopmMupoBaHUE
OTBETCTBEHHOT'O
OTHOIIEHUS K YUYEHHUIO




Knaccudpukamms

XUMHUYECKUX PEAKLIMI
M0 pa3IMYHbIM
OCHOBAaHHUSIM

Hayuamcs: yctanaBnuBaTh
MPUHAIICKHOCTh XUMUYECKON peakIuu
K OTIPEICIICHHOMY THITY TIO OTHOMY U3
KJIACCU(PMKAIIMOHHBIX MMPU3HAKOB: 1) 1Mo
YHCITy ¥ COCTaBY HCXOIHBIX BEIIECTB
IPOAYKTOB PEAKIUH (peaKuu
COEJIMHEHUS, Pa3JI0KEHUs, 3aMELICHUS U
oOmMmeHa);

2) 10 BBIJCIICHHUIO WJH TOTJIOIIECHHIO
TETIOTHI (PeaKIMy SK30TePMUIECKUE U
SHAOTEPMHUUECKHUE);

3) 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB (peaKInuu
OKHCITUTEIHHO-BOCCTAHOBUTEIBHEIC);

4) mo o6paTUMOCTH Tporiecca (peakiuu
o0paTtumble 1 HEOOpATUMBIE),
Tonyuam 803MOACHOCIb HAYYUUBCA:
COCTABJIATh MOJICKYJISIPHBIC M MTOJTHBIC
VOHHBIC YPABHEHUS 110 COKPAICHHBIM
WOHHBIM YPaBHECHUSIM.

PerJIHTI/IBHLIe:

BriaBurarot Bepcun perieHus
npo0JieMbl, 0CO3HaBaTh KOHEUHBIN
pe3ynbrat

Ilo3HaBaTeJbLHLBIC:

Br16upatoT oOCHOBaHUS U KpUTEPUU
TUIsL KaccuUKaImm

[IpeoOpa3oBbIBaTE HHPOPMALUIO U3
OJIHOTO BHUJIa B IPYTOi U BHIOMPATH
1151 cebs1 ynoOHyro hopmy hukcanuu
npeCTaBICHHUs HHPOPMALIUU

KOMMYHI/IKaTI/IBHLIe:

OTtcTanBaTh CBOIO TOUYKY 3pEHUS,
MPUBOJUTH APTYMEHTBI, TOATBEPK1ast
ux ¢pakramu. Paznuvats B yCTHOM
peyu MHEHUE, J0Ka3aTeIbCTBA,
THUIIOTE3bI, TCOPUU

OnpenensitoT BHyTPEHHIOK
MO3UIUI0 00YYaIOIUXCS Ha
YPOBHE MOJIOKUTEITHLHOTO
OTHOIICHUS K
00pa3oBaTeIbHOMY
poreccy, HOHUMAIOT
HEOO0XOAUMOCTh YUEHUS

IlonsiTue o ckopocTu

XUMHUYECKOU
peakiuu

Hayuamcsa: na3piBaTh (PaKTOpBI,
BIIUAIOIINME HA CKOPOCTb XMMHUYECKOMN
peaxkuy U OObSCHATh UX BIUSHHUE Ha
CKOpPOCTbh XUMHUYECKOW PEAKIINH;
Ha3bIBaTh (PAKTOPHI, BIHSIOIINE HA
CMEIIEHNE XUMUUECKOT0 pAaBHOBECHS.

PeryasiTuBHbIe:

CaMocCTOSITeThHO OOHAPY)KUBAIOT U
bopmyIHpyroT podIEeMy.

Ilo3HaBaTeJbLHBIC:

BrrsBasior MPUYUHBI U CJIICACTBUSA

[IposBIAOT yCTOWYUBBIN
y4eOHO — M03HaBaTENbHBIN
WHTEPEC K HOBBIM OOIITUM
crioco0aM pelieHus 3a1a9




szyqam BO3MOIHCHOCHIb

HAay4umuvcs: NPOTHO3UPOBATH
Pe3yIbTaThI BO3ACHCTBUS Pa3IHUHBIX
(hakTOpPOB HAa M3MEHEHUE CKOPOCTH
XUMHUYECKON PeaKIiy; MPOTHO3UPOBATh
Pe3yIbTaThl BO3JAECHCTBUS PA3INIHBIX
(hakTOpOB HA CMEIICHNE XUMHUYECKOTO
paBHOBECHS

siBiieHUH. CTpOST JIOTHYECKHE
paccyXJeHHsl, yCTaHABIUBAIOT
IIPUYUHHO — CIIEJCTBEHHBIEC CBA3HU

KommyHukaTuBHbIe:

YYuTBHIBAIOT pa3HbIe MHEHUS U
CTPEMSITCSL K KOOpAUHAIIUU
Pa3TUYHBIX MTO3UIUHN B
COTpyaHUYECTBE, HOPMYIUPYIOT
coOCTBEHHOE MHEHUE U MTO3UIUIO

KaranuszaTopsl Hayuamcs: ncnions3oBaTh npu PeryasiTuBHble: VY cBoeHue npaBui
XapaKTEPUCTUKE MTPEBPAIICHHI BEIIECTB WHJMBUTYaJIbHOTO U
Y4uTHIBAIOT MPAaBUIIO B
MOHSATHS «KATalIU3aToOP», KAHTUOUTOPY, 0e30MacHOTO TIOBEICHUS
TUTAHUPOBAHUH U KOHTPOJIE Criocoda
«AHTHOKCUJAHTBI», MPOBOAUTH _ | BUC, yroxamomux Xu3HH 1
pElIeHus], OCYIIECTBIISIIOT MOIIATrOBbII .
HECJIOKHBIE XUMHYECKHUE OMBITHI U 310POBBIO JIIOJIEN
. KOHTPOJTb
HaOIIOIeHNS 32 U3MEHEHMSIMH CBOMICTB
CBOICTB BEILIECTB B IPOLIECCE
npeBpalieHuii, codbmoaaTs npasuia Th u
OT. ITo3naBaTe/ibHBIE:
Llonyuam 803M0HCHOCMb HAYYUMBCAL: CaMOCTOATENBHO CO3a0T AIrOPUTM
rPaMOTHO OOpalIaThCs C BEIIECTBAMU B ACATCIBHOCTUT IIPH PCHICHNH
HOBCGI[HGBHOfI JKU3HU npo6neM Pa3iIndIHOTO XapaKTepa
KomMMyHuKkaTuBHbBIE:
JloroBapuBaroTcsi O COBMECTHOM
NeATEeNIbHOCTH, MPUXOJIAT K 00IIeMy
pELIeHNI0, B TOM YHCIIE U
CTOJIKHOBEHUIO UHTEPECOB
Oo6o06uenne u Hayuamca: 0600math 3HaHUS U PeryasiTuBHbI€:




cucTEMAaTHU3AIHA
3HAHHUHU 110 TEME
«BBenenue

MPEJICTABIIATh HX CXeM, TaOuIl,
IIPE3CHTaLUN

BHocsaT HE0OX0AMMBIE KOPPEKTUBI B
JENCTBUE MOCJIE €r0 3aBEPLICHMSI Ha
OCHOBE €I0 U yyeTa Xapakrepa
CIEJIAHHBIX OIMIMO0K

ITo3naBaTeJabHBIC:

Ctpost peueBoe BBICKa3bIBaHUE B
YCTHOU U TUCbMEHHOU (hopme

KoMMyKkaTuBHBIE: KOHTPOJIUPYIOT
NENCTBUS apTHEpa

10.

KonTpoabHas
paGoraNel

0 TEME
«BBenenue»

Hayyamcs: npuMeHATh TIOJTyYCHHBIC
3HaHUS U CHOPMHUPOBAHHBIE YMEHHUS JIJIS
penieHust yueOHbIX 3a/1a4

PeryasituBHBIC: OCYILIECTBIISIOT
MOIIArOBBIN M UTOTOBBIA KOHTPOJIb 110
pe3ynbTaTty

ITo3znaBaresbLHLBIC:

CTpPOSIT pEYCBOC BHICKA3bIBAaHUE B
YCTHOH M MUCEMEHHOU hopme

KoMMyKaTHBHBIE: YUUTHIBAIOT
pa3HbIC MHEHHS U CTPEMATHCA K
KOOPAMHALIMK PA3JINYHBIX [TO3HUIIUN B
COTPKYJHUYECTBE

BripakaroT ajiekBaTHOE
IIOHUMAaHHUE IIPUYIHH YyCIICXa
U Heyclexa yueOHoM
JesITeIbHOCTH

11.

Tlonoxxenue

3JIEMEHTOB-METAJIIOB
B [lepnoanueckon
cucreMe

. 1. Menneneesa u
0COOEHHOCTH
CTPOECHHUS UX

Hayuamcs: xapakrepr30BaTh METaJIBI 10 UX TOJIOKEHUIO
B [ICXD JI..MeHnneneeBa, ONUChIBATH CTPOCHUE
(bu3mvecKre CBONCTBA METAIOB, OOBSCHATH 3aBUCUMOCTh
CBOICTB METAJIJIOB OT UX nonoxkeHus [ICXD

J[.1.MeHneneena;

Tonyuam 603modcHocmob Hayyumscs: IPOTHO3UPOBATH
CBOMCTBA HEU3YYEHHBIX DJIEMEHTOB U UX COCIMHEHNI HA
OCHOBE 3HAaHUH O NEPUOIUIECKOM 3aKOHE.

PeryastuBHubie:

[TpuHumaroT u
COXPaHSIOT
yueOHyIo 3a/1auy,
IUTAHUPYIOT CBOU
JICHCTBUA B
COOTBETCTBUH C
IMOCTaBJICHHOM

3aJ1a4e u

OnpenensitoT CBOK TUYHYIO
MO3HIINIO, a/ICKBATHYIO
nudepeHIPOBaHHYIO
CaMOOILIEHKY CBOMX YCIIEXOB
B yuebe




aToMoOB. dusnueckue

CBOMCTBA METAJUIOB.
CniiaBel

YCIIOBHUSIMU €€
peanuzanuu

ITo3naBarebHBIC:

Hcnonb3yror
3HAKOBO —
CUMBOJIINYECKHE
CpelcTBa

KommykarusHbIe:

AprymMEHTHPYIOT
CBOIO TIO3UIIMIO U
KOOPAMHUPYIOT €€ C
MO3ULIUU NTAPTHEPOB
B COTPYJIHHYECTBE

12.

XUMHUYECKHE
CBOMCTBA METAJJIOB

Hayuamcs: onuceIBaTh CBOMCTBA BEILIECTB HA OCHOBE
Ha0JII0/IEHUH 3a UX IPEBPALICHUSIMH, JEMOHCTPUPYEMBIMHU
YUUTENNEM, UCCIIEI0BATh CBOMCTBA BELIECTB B X0/
BBINIOJIHEHHS 1a00pAaTOPHOT'O OMBITA, JIENIATh BEIBOJIBI O
3aKOHOMEPHOCTAX CBOMCTB METAJUIOB B IIEPUOAAX U

rpymnmnax.

HOﬂyuam BO3MOIHCHOCHb HAYYUmbvbCA: IPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA HCHU3YUYCHHLIX 3JICMCHTOB U UX
COC,Z[I/IHGHI/Iﬁ Ha OCHOBE 3HAHUM O MEPHUOANICCKOM 3aKOHC.

PeryasituBHbIe:

[TocTtanoBka
yueOHoI 3a/1auu Ha
OCHOBE COOTHECEHUS
TOTO, YTO M3BECTHO
U YCBOGHO , ¥ TOTO,
YTO eIIle HEU3BECTHO

ITo3naBarejbHBIC:

Brigsmxenue
THUIOTE3, UX
000CHOBaHHUE,
JI0Ka3aTeIILCTBO

DOopMHUPYIOT YMEHHUS

UCIIOJIB30BaTh 3HAHUA B

ObITY




KOMMyKﬂTI/IBHBIe:

Y4aBCcTBYIOT B
KOJUIEKTUBHOM
00CyXIeHUN
npobiem,
IPOSIBIISIOT
aKTUBHOCTb BO
B3aUMOJIECHCTBUN
JUISE pelieHus
KOMMYHHUKaTUBHBIX
U [103HaBaTEJIbHbIX
3a1a4y

13.

MeTaJlisl B IpUpoIe.
O06mmume

CII0COOBI UX

MOJIYYCHHUA

Hayuamcs: cocTaBisTh ypaBHEHHsI peakLni , IeXKAIUX B
OCHOBE TOJyYEHHs] METAJUIOB.

Hozzyuam B0O3MOIUCHOCHb HAYYUumvCA: MIPUBOAUTD ITPUMCPLBL
ypaBHeHI/Iﬁ peaKHHﬁ, JICKAINHUX B OCHOBC ITPOMBIINIJICHHBIX
CIoco0oB IMOJIYYCHHUS Yyr'yHa U CTaJlu.

PeryasitTuBHble:

YYuTHIBAIOT
MIPaBUJIO B
IJIAaHUPOBAHUU U
KOHTpOJIe crioco0a
JIEHCTBUS

ITo3HaBaTeJbHBIC:

Ncnone3yroT nouck
HEOOXO MO
uHbOpMaIUu IS
BBINOJIHEHHS
y4eOHBIX 3aJJaHUH C
HCIIOJIb30BaHHEM
yueOHOU
JTUTEPaATyphl

KOMMyKaTI/IBHbIe:

VY4YUTBIBIOT pa3HbIC

l'opnocts 3a poccUiicKyrO
HayKy




MHCHUS U
CTPEMSTHCS K
KOOpIUHAIINH
Ppa3IMYHBIX MO3ULIUMA
B COTPYIHUYECTBE

14.

Pemenne pacueTHpIx
3aJa4 C MOHITHEM
maccosas 00
861X00a NPOOYKMaA

Hayuamcs: pemates pac4eTHBIC 3a/1a4d 110 YPaBHCHUSIM
XUMUYECKHUX PEAKIIHMM, TPOTEKAIOIINX C YIaCTHEM
METaJUIOB U UX COCIMHEHUII.

Tonyuam 603mooicHOCMb HAYYUMbCA. PEIIATh
OJUMITMAIHEIE 3a1aYH.

PerJIﬂTI/IBHbIe:

O11eHUBAIOT
MPaBUIBHOCTD
BBIITOJTHEHHS
JIECTBUS HAa YPOBHE
aJeKBaTHOM
PETPOCIIEKUBHOMN
OLICHKH

ITo3naBareJbHBIE:

Bribupator
Haubosee

s dexTrBHBIE
CHIOCOOBI peIeHHs
3ajad,
KOHTPOJHMPYIOT U
OLICHUBAIOT
IPOIIECCUU
pe3yibTar
JeSITETbHOCTH

KOMMyKﬂTI/IBHBIe:

KonTponupyror
JeiicTBUs mapTHepa

OBitaieHre HaBbIKAMHU IS
MPAaKTUYECKOM
IEeSITEILHOCTH

15.

[TonsiTue o koppo3uu

Hayqamc;zt HCIIOJIB30BATh IIPU XapaKTEPHUCTHUKE METAJIJIIOB
Hn UX COCI[I/IHGHI/If/'I IMOHATHA «KKOPPO3Us METAJIIIOBY,

PeryasituBHblie:

YMeHue UHTerpupoBaTh
MOJIy4YeHHbIC 3HAHUS B




METAJIJIOB

«XUMHUYECKasi KOPPO3HSI», «AIEKTPOXUMUYECKAs
KOPPO3Hs», HAXOAUTh CIIOCOOBI 3aIIUTH METAJIJIOB OT
KOppO3HUH.

Ionyuam 6o3modcnocms Hayyumsbcs | TPUMEHATh 3HAHUS
0 KOPPO3UH B JKU3HU.

Pasznmuuarot crioco0 u
pe3yJbTaT 1EUCTBUS

ITo3naBarebHBIC:

Bnageror o0mmm
MIPUEMOM pPEeIICHUS
3a1a4

KomMmykaTuBHBIC:

JloroBapuBaroTCs 0
COBMECTHOM
JIeSITEIbHOCTM,
NPUXOIST K 001IeMy
pELICHUIO

MPAKTUYCCKHUX YCIIOBUAX

16.

Illeno4yHbIe METAIIIBL:
oOmas
XapaKTEePUCTHKA

Hayuamwvcs: naBaTh XapakTEPUCTUKY IIETOTHBIM
MeTaiiaM 1o ux nomkenuro B [ICX0D J[.M.Menaeneena,
HCCJICA0BATh CBOMCTBA IEJIOYHEIX METAIOB — KaK
MPOCTHIX BEIIECTB.

Hozzyltam BO03MOIUCHOCHb HAYYUMDBbCA: TPAMOTHO
06pamaTLc;1 C BCIICCTBAMU B HOBCCﬂHCBHOﬁ KH3HU.

PeryasiTuBHbI€:

[Inanupyrot cBon
JIICUCTBHUS B CBA3U C
MMOCTaBJICHHOM
3agadyei u
YCIIOBUSIMHU €€
peleHus

ITo3naBareanHLIe:

CraBsT u
bOpMYITUPYIOT LIETH
U MPOOJIEMBI yPOKa

KomMmykaTnBHBIE:

AjexBaTHO
HCIIOJIb3YIOT
peyeBbIe CpeICcTBa

Pa3BuTHe 0CO3HAHHOTO,
YBAXUTCIIBHOT'O U
T00pOKETATSTHHOTO
OTHOIICHHUS K JPYrOMY
yesaoBeKy. Ero MHeHwHIO,
CIIOCOOHOCTH BECTH THATIOT
C IPYTUMH JIFOJIbMUA




Ut 3 HEKTHBHOTO
peLeHHs
KOMMYHHUKATHBHBIX
3a1aq

17.

Coenunenusa
IIEJIOYHBIX METAJLIOB

Hayuamcs: xapaktepu3oBath GU3NYECKUE U XUMHUYECKHE
CBOMCTBA OKCHJIOB Y THAPOKCHIIOB IICIIOYHBIX METAJIOB,
COCTaBJISITh XUMUYECKHE YPABHEHHUSI, XapaKTEPU3YIOIINE
CBOMCTBA LIEIOYHBIX METAJJIOB, pEHIaTh «LIETOYKH
MIpEBpaILCHUI.

THonyuam 603mo2cHOCMb HAYYUMbCSA. COCTABISATH
«UIENOYKW» NPEBPALCHUMN.

PeryasitTuBHble:

YYHUTBIBAIOT
MIPaBUJIO B
IJIAHUPOBAHUU U
KOHTpOJIe criocoba
pelieHus

IMo3znaBareanHbIe:

Ncnone3yrot nouck
HE00X0 MO
UHpOpPMALIUY IS
BBITIOJTHEHHUS
y4eOHBIX 3aJJaHUH C
UCTIOJIb30BaHUEM
y4eOHO TUTpaTyphl

KOMMyKaTI/IBHbIe:

Y4uTHIBaOT pa3Hble
MHEHHUSI U CTPEMATCS
K KOOpJIMHAIIUU
Ppa3IUYHBIX MO3ULIUMA
B COTPY/IHHUYECTBE

18.

IIlenoyno3eMeIbHEIS
MeTaJlIbL: 001mas
XapaKTEPUCTHKA

Hayuamwcsa: naBaTh XapaKTEepUCTUKY IIEIIOYHO3EMETbHBIM
MeTajiaM o ux nomkennio B IICXD JI.M.Menneneena,
XapaKTEepPU30BaTh COCTAB aTOMOB, UCCJICIOBATh CBOHCTBA
MIETOYHBIX METAJIJIOB — KaK MIPOCTHIX BEIIIECTB.

PeryasiTuBHbIe:

[Inanupyrotr cBou
IEUCTBUSA B CBA3HU C
IIOCTaBJIECHHOU

Pa3zButne oco3HanHoOTO,
YBaXXUTEIBHOTO U
JTOOPOKEIATeTLHOTO
OTHOIIEHUSA K IPYTOMY




Tonyuam 603mMoocHOCMb HAYYUMBCS: TPAMOTHO
o0paIaThCs C BEIECTBAMU B MOBCEAHEBHOM JKU3HH

3a/1a4eil 1
yCHOBHHMH cec
peuieHus

ITo3naBaTeibHbIE:

CraBsT u
bopMynUpPYIOT LIETH
Y TIpOOJIEMBI YpOKa

KommykaTuBHbIE:

AJnleKBaTHO
UCTIONTB3YIOT
pedeBbie CpeqICTBA
1151 3¢ (HEKTUBHOTO

pelieHus
KOMMYHUKATHUBHBIX
3a1a4
19. | Coequnenus Hayuamcs: xapaktepu3oBaTh (pU3NUIECKUEe U XUMHUYECKHE PeryasitTuBHble:

LIEJIOYHO3EMEIBLHBIX CBOMCTBA OKCHJIOB U THAPOKCHIOB IIEIIOYHO3EMETBHBIX
YuuteiBaroT

METAJJIOB METaJUIOB, COCTaBJISATh XUMUYECKUE YPABHEHUS,
MPaBUIIO B

XapaKTepU3YIOIUE CBONCTBA MIEJIOYHBIX METAILIOB,
pelaTh «IEenoYKn» MPEeBpaLICHUH.

HOﬂyuam 603MOIUCHOCNTb HAYHUMbCA. COCTABJIATH
«OCIIOYKH» npeBpameHI/Iﬁ

IJIaHUPOBAHWHU U
KOHTpOJIe crioco0a
pelieHus

ITo3naBaTeIbHbIE:

Hcnonp3yroT mouck
HEOOX0AUMOI
uHpoOpMaLuy A5
BBITIOTHCHHS
y4eOHBIX 3a/IaHUN C
HCIIONIb30BaHUEM

yenoBeKy. Ero MHeHu1o,
CHOCOOHOCTH BECTH JUAJIOT
C IPYTUMHU JIFOJIbMH




y4eOHOM TUTpaTypHI
KommykaTuBHbIE:

Y4uTHIBaIOT pa3Hble
MHEHUS U CTPEMSATCS
K KOOpJIMHALUH
pa3IMYHBIX O3ULUN
B COTPYIHUYECTBE

20.

AmoMuHNI —
[IEPEXOIHBIN
aneMeHT. dusnueckue
1 XUMHYECKHIE
CBOMCTBA aJTFTOMUHHS.
[Tonyuenue n
MIPUMEHEHHE
AJTFOMUHUS

Hayuamobcs: naBath XapaKTepUCTUKY ATIOMUHUS T10 €T0
noipkenuto B [ICXD JI.M.MenneneeBa, xapakTepu3oBaTh
COCTaB aTOMa, XapaKTepU30BaTh PUINICCKUE U
XUMHYECKHE CBOMCTBA ATFOMHHHS, OOBACHATH
3aBUCHUMOCTBH CBOMCTB aJTFOMUHUS OT €T0 TMOJIOKCHHUS B
[ICXD JI.N.Menneneesa, 00bACHATh MPUINHBI
XUMHUYECKOW MHEPTHOCTH ATFOMUHUSL.

HOﬂyuam BO3MOICHOCHb HAYYUMbCA: TPAMOTHO
06pa1uaTLc;1 C B€IICCTBAMU B HOBCGI[HGBHOﬁ KHU3HU

PeFYJ'lﬂTHBHLIe:

[Inanupyrot cBou
JICUCTBUS C
ITOCTaBJICHHOU
3amaduei u
YCIIOBUSIMU €€
pelieHus,
OLICHHBAIOT
MPaBUJIbHOCTh
BBIMTOJTHEHUS
JCUCTBHUS

ITo3HaBarebHBIC:

CamMocToATEIbHO
BBIJICTISIIOT U
dbopmynupyror
MI03HABATEIBHYIO
IeJTb, UCTIOIB3YIOT
o0111e npueMsl
pelIeHus 3a1a4

KOMMyKaTI/IBHLIeZ

Homyckaror

DOopMHUPYIOT UHTEPEC K
KOHKPETHOMY
XUMUYECKOMY 3JIEMEHTY




BO3MO’KHOCTh
Pa3IMYHBIX TOUEK
3peHusi, B TOM YHCIIe
HE COBIIAJAOIIUX C
nx coocrBennon.
OPUEHTHUPYIOTCS Ha
MO3ULIMIO TapTHEPa
B OOLIIEHUH U
B3aUMOJIECHCTBUN

21.

Coenunenusa
AJITFOMUHUA —

OKCHJI ¥ THIIPOKCHU/I,
ux aM(pOTepHBbIH
Xapakrep.

Hayuamcs: xapaktepu3oBath GU3NYECKUE U XUMHUYECKHE
CBOICTBa OKCHJIA U TUAPOKCUIA aJIFOMUHUS, COCTaBIISTh
XMMHUYECKHE YPaBHEHHUS, XapaKTepU3yIOIlUe CBOIICTBA
QIIOMUHUS, PEIIATh «IIETIOUYKW» [IPEBpAILECHUI.

Hozzyttam B03MOIHCHOCNb HAYHYUMbCA.! COCTABJIATH
«OCIIOYKU» npeBpameHI/Iﬁ

PeryasiTuBHbIe:

Y4auTeIBatoT
MIPABUIIO B
TUTAHUPOBAHUH U
KOHTpOJIe criocofa
perieHus

ITo3HaBaTeJbHBIC:

Hcnonp3ytoT nouck
HEOOXO0 MO
uHGOpMAIIUH ISt
BBINOJIHEHHS
y4eOHBIX 3aJJaHUH C
HCIIOJIb30BaHHEM
y4eOHO TUTpaTyphl

KOMMyKaTI/IBHI)Ie:

Kontponupyror
JIEICTBHE apTHEpa

DopMUPYIOT YMEHHUE
HHTErPpUPOBATH
MOJIYYCHHBIC 3HAHUS B
MPKTUYECKYIO KU3Hb

22.

IIpakTH4yeckas
padora Nel

Hayuamcsa: obpamathcest ¢ 1a00paTopHbIM 000pyI0BaHHEM
U HarpeBaTeJIbHBIMU PUOOPAaMU B COOTBETCTBUU C
NpaBUIAMU TEXHUKH O€3011aCHOCTH, ONUCHIBATH

PeryastuBHble:

OcCymecTBIsSIIOT

PazButue
KOMMYHUKATUBHOT'O
KOMIIOHEHTA B OOILIEHUU U




OcymecTBiieHue XUMHUYECKHH SKCIIEPUMEHT C IIOMOILBIO A3bIKA XUMHUH, MOLIarOBBIN COTPYIHUYECTBE CO
LENIOYKH XUMUYECKUX JIeJ1aTh BBIBOJBI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA. KOHTPOJIb 110 CBEPCTHUKAMH U YUUTEIIMU

IpeBpalleHuH pe3ynbTaty
Tonyuam 603mocHOCMb HAYYUMBCA: OCO3HABATH

HeoOXxoauMocCTh coomoaeHus paBmwi b u OT s

COXPAHEHUS 3J0POBbSI OKPYKAOIIUX.
ITo3naBaTeJbHBIE:

Bianeror o0mmm
MPUEMOM PELICHUS
3a7a4

KOMMyKaTI/IBHbIe:

Y4uThIBaIOT pa3HbIC
MHEHUS U CTPEMSTCA
K KOOpJIMHAIIUU
PAa3IUYHBIX MO3ULIHN
B COTPYIHUYECTBE

XKenezo — aneMeHT Hayuamyvcsa: naBaTh XapaKTEpUCTHUKY JKEJI€3a 10 €T0 PeryasituBHbIe: DopMUPYIOT UHTEPEC K
VIIrpymrmst nomkeHuto B [ICXD JI.M.MenneneeBa, xapakTepu3oBaTh KOHKPETHOMY
. [InanupyroT cBOM
mo0o4HOI COCTaB aTOMa, XapaKTepU30BaTh PU3NYECKUE U N XUMHUYECKOMY JJIEMEHTY
. EHCTBHUS C
MTOATPYTIITHL. XMMHUYECKHE CBOMCTBA )KeJie3a, OOBICHITh 3aBUCUMOCTh A .
. MOCTaBJIEHHON
Dusnyeckue u CBOJMCTB jkene3a ot ero nonoxenus B IICXD _
o 3ajayeil u
XUMUYECKHE JI.11.Menpeneesa, uccienoBaTbh CBOMNCTBA JKEJI€3a B XOE
. YCIIOBUSIMU €€
CBOICTBA XKele3a. BBITIOJTHEHUSI TAOOPATOPHOTO OTMbITA, OMUCHIBATH
. pelIeHus,
Haxoxnenue B XUMUYECKHHA SKCTIEPUMEHT.
OLICHUBAIOT
MIPUPOJIE.
Tonyuam 603moocHoCmb HAYYUMbCA: TPAMOTHO IPABUJIBHOCTb
o0paiarbcs ¢ BEIECTBAMU B TOBCETHEBHOM KU3HU BBITIOJIHEHUS
JEUCTBHUS
Ilo3naBaTebHbBIE:
CamocTosATenbHO

BBIACIIAIOT U




dbopmymupyror
HO3HaBaTCHLHYIO
1eJTb, UCTIOB3YIOT
o01mue nmpueMbl
perieHus 3a1a4

KomMmykaTuBHBIC:

Homyckarot
BO3MOYKHOCTh
Pa3ITUYHBIX TOUYEK
3peHusi, B TOM YHCIIe
HE COBIAJAIOIIUX C
nx codcTeenHon. 1
OpPUEHTHUPYIOTCS Ha
MO3UIUIO TApTHEpa
B OOILIEHNH U

B3aUMOJICHCTBUU
24, | CoenuHeHM Kejie3a Hayuamcs: xapakTepru30BaTh (U3HUECKHE U XUMHUYSCKHC PeryasituBHbIe: PaszButHe 0co3HaHHOTO,
+2,+3 ux CBOMCTBA OKCHUJIOB U THAPOKCHUIIOB KeJie3a, COCTABIISITh v YBaXXUTEIHHOTO U
N YATBIBAIOT
KaueCTBEHHOE XUMUYECKHE YPaBHEHUS, XapaKTEPU3YIOIIUE CBONCTBA T00pOKENATETHHOTO
. IIPaBUJIO B
ompeJieNiCHuE. COEIMHEHUH keje3a, MPOBOAUTh KAYeCTBECHHBIE PEaAKIIUH, p OTHOIICHUS K IPYTOMY
TUTAHUPOBAHUHU U
['eneTnueckue psiabl MOATBEPKIAOIINE HATMIUE B BOJAHBIX pacTBOpax yenoBeky. Ero Muenuto,
+2 +3 . KOHTpOJIE criocoba
Fe “uFe™. KaTHOHOB KeJie3a, PeIIaTh «IIEMOYKN PEBpaICHH. CHOCOOHOCTH BECTH JHAJIOT

LHonyuam 603M02CHOCMb HAYYUMbCA. COCTABIATH
«LIETIOYKW» MPEBPALLEHUN, COCTABIIATh MOJIEKYJISIPHBIE U
IIOJIHBIE HOHHBIE YPABHEHUS 10 COKPAILEHHBIM HOHHBIM
YPaBHEHUSIM

peuenus
ITo3naBareanHLbIe:

Hcnonp3ytoT nouck
HEOOXO0 MO
uHbOpMaIuU AT
BBINOJIHEHHS
y4eOHBIX 3a/IaHUH C
HCIIOJIb30BaHHEM

C APYTUMH JIFOAbMH




y4eOHOM TUTpaTypHI
KommykaTuBHbIE:

Y4uTHIBaIOT pa3Hble
MHEHUS U CTPEMSATCA
K KOOpJIMHALUH
pa3IMYHBIX NO3ULIUN
B COTPYIHUYECTBE

25. | IlpakTHYeckas Hayuamcsa: obpamatscs ¢ nabopatopHsiM o0opynoBanreM | PeryjisiTuBHbIe: OBnajicHUe HABBIKAMHY JIISI
paGora Ne2 Y HarpeBaTesIbHBIMU IPUOOpPAMU B COOTBETCTBUU C MPAKTUYECKOU
Ocy1iecTBIAIOT
IpaBUJIaMU TEXHUKH O€30TIaCHOCTH, OITMCHIBATH 3 NeATeIbHOCTH
[Momyuenue u N MOIIATOBBII
- . XUMHUYECKHI SKCIIEPUMEHT C TOMOIIBIO SI3bIKA XUMUH,
CBOICTBA COeTMHEHUI KOHTPOJIb IO
JIeNaTh BBIBOJIBI 110 pE3yJIbTaTaM 3KCIEPUMEHTA.
METaJlJIOB pe3ynbTaTy
Tonyuam 603moocHOCMb HAYYUMBCA: OCO3HABATH
HeoOxoauMocTh cobmoaenus npasmwilh u OT mis
COXPAaHEHHS 3OPOBBS OKPYKAIOIIUX. Mo3HABATEAbLHbIE:
Crposr peueBoe
BBICKa3bIBAaHUE B
YCTHOH U
MMCBMEHHOHN (popMme
KomMykaTuBHbBIE:
Y4uTBIBaOT pa3Hble
MHEHUS U CTPEMSTCS
K KOOpJUHAIINH
Ppa3IUYHBIX MO3ULIUMA
B COTPY/IHHUYECTBE
26. | IlpakTH4yeckas Hayuamcs: obpamarscs ¢ mabopaTopHbIM 00opynoBanueM | PeryjsiTuBHbIe: OgnajicHre HABBIKAMHY JISI
pa6ora Ne3 U HarpeBaTelbHBIMU TPHUOOPAMU B COOTBETCTBUH C MPAKTUIECKOU
Ocyl1ecTBIsIIOT

IIpaBUJIaMU TCXHUKH 6C3OHaCHOCTI/I, OIIMCBIBATb




Pemenue
SKCIIEPUMEHTAIIbHBIX

3ajJa4 Ha
pacrno3HaBaHuE U
MOJTy4CHHUE
COCIMHCHU N
METaJlJIOB

XUMHYECKHH 9KCIICPUMCHT C ITIOMOMIBIO A3bIKa XUMHU,
ACJIaTb BBIBO/BI IO PE3YyJIbTaTaM SKCIICPUMCHTA.

HOﬂyqam BO3MONCHOCM B Haylmmbc;z: OCO3HAaBaThb
HeoOXxoauMocCTh coomoaeHus paBmwi b u OT s
COXPAHECHHS CBOETO 3JI0POBbS M OKPYKAIOITHX.

OIIArOBBINA
KOHTPOJIb I10
pe3ynbTaTy

ITo3naBaTeJbHBIE:

IIpoBoasar
CpaBHEHHUE U
KJIaccu(UKaLunIo 1o
3a/laHHBIM
KPUTEPUAM

KomMmykaTuBHBIC:

HoroBapusarorcs o
COBMECTHBIX
JICUCTBUAX B

JCATCIIbHOCTH

pa3IMYHBIX
CUTYAIUSIX
27. | O0oO0IIeHne 3HaHnil Hayyamcs: 0600maTh 3HaHUS U IPEJICTABIISITh UX CXEM, PeryasituBHbIe: BripakaroT agexkBaTHOE
110 TeMe «MeTalusDy TaOJINII, PE3CHTAITUH MMOHMMAaHHE MTPUYHH yCIieXa
Bnocsar o
U Heycrexa yueOHo
HEOOXOINMMEBIE

KOPPEKTHUBHI B
JNICHCTBHUE MOCJE €TI0
3aBEPIICHHS Ha
OCHOBE €T0 U y4yeTa
xapakrepa
ClIeJIaHHBIX OIIHOOK

ITo3HaBaTeJbHBIC:

CrposT peueBoe
BBICKA3bIBAaHUE B

ACATCIIbHOCTH




YCTHOM U
MUCBMEHHOU opme

KommykarusHbIe:

KOHTPOJIUPYIOT
JIEHCTBHS NTapTHEPA

28.

KonTponbHas
padora Ne2

o TeMe «MeTabh

Hayuamcs: npuMeHATh OTyYECHHBIE 3HAHUS U
c(hopMUPOBAHHBIE YMEHUS JIJIS pEIICHUS yUeOHBIX 3a/1a4

PeryasiTuBHbIe:

OcyuiecTBIsAIOT
ATOTOBBIN 1
MOIIArOBLIH
KOHTPOJIb TIO
pe3ynbTaTy

ITo3naBareJbHBIE:

Crposr peueBoe
BBICKa3bIBAaHUE B
YCTHOH U
MUCBMEHHOU Gopme

KommykarusHbIe:

KOHTPOJIUPYIOT
JIEVCTBUS ITapTHEpa

[IposIBIISIOT OTBETCTBEHHO-
CTb 3a Pe3yJIbTAThI

29.

O6mas
XapaKTepPUCTHKA
HEMCTAJ1JIIOB

Hayuamcs: naBatp onpezaeneHus HOHATUAM
«BJIEKTPOOTPULATENILHOCTDY « aJNIOTPOIHSI»
XapaKTepu30BaTh HEMETAJUIBI 110 UX nojoxeHuto B [ICXD
JI..MeHeneeBa, onuchBaTh CTpOeHNUE (HU3NUECKHE
CBOWCTBA HEMETAJIIOB, OOBACHATH 3aBUCUMOCTh CBOMCTB
HEMETaJIJIOB OT UxX nojoxxeHus [ICXD
J.M1.MeHpeneeBa;coCcTaBlisITh HA3BAHUSI COCTMHEHUH
HEMEeTaJIoB 1o (popmyre u hopmMyI 1o Ha3BaHHIO,
HayyaTcsl 1aBaTh ONPEACIICHUS «AJNIOTPOIUS»,

PeryasiTuBHbIC:

[InanupyroT cBOM IEUCTBUA B
CBS3H C IOCTABJIEHHOU 3aJlauei
Y YCJIOBUSAMHU €€ PEIICHUS

ITo3naBareanHLbIe:

CraBsr u GopMyIUpPYIOT 1eNn

U Ipo0JIEMBI YpOKa

dopMupoBaHue
TOTOBHOCTHU H
CTIIOCOOHOCTH K
00y4YeHUIO U
CaMOpa3BUTHIO U
caMmooOpa3oBaHH
10 HA OCHOBE
MOTHBAIIHH K
OOyUYeHUIO U




«aJUTOTPOITHBIC MOTU(DUKATIHI. KomMykaTuBHbBIe: MTO3HAHUTO
Llonyuam 603mooicHoCmb HAY4UmMbCsi: IPOrHO3UPOBATh AJIEKBaTHO HUCIIONB3YIOT
CBOICTBa HEM3YUEHHBIX AJIEMEHTOB U UX COCTMHEHUHN Ha pedeBble CpeacTBa s
OCHOBE 3HAHUH O MIEPUOTUICCKOM 3aKOHE 3¢ PeKTUBHOTO penIeHus
KOMMYHHUKATHBHBIX 33124
30. | Obmue XUMHUIECKHE Hayuamcs: xapakTepu30BaTh CTPOCHUE HEMETAIIIOB, PeryasiTuBHbIE: PasBuBaror
CBOICTBa o0I11e XUMUYECKIE CBOWCTBA HEMETAIUIOB, OMMCHIBATH . OCO3HAHHOE
. [TocranoBka yueOHOMU 3a1a4u
o0111e XUMHYECKe CBOMCTBA HEMETAIIIOB C TOMOIIIBIO OTHOIIICHUE K
HEMETaJJIOB. Ha OCHOBE COOTHECEHUS TOTO,
SI3BIKA XUMUH, COCTABJIATH YPAaBHECHUS XUMHUSCKUX CBOUM
. . YTO U3BECTHO M YCBOCHO , U
HeMeTanis! B peaKknuii, XapaKTepU3YIONINX XUMHUECKHE CBOMCTBA COOCTBEHHBIM
HEMETAIIJIOB UX COCAMHCHHIA TOTO, HTO CIIE HEU3BECTHO MOCTYTIKaM
HPHUPOJIE U CIIOCOOBI I A yu
UX MOJTy4EeHUS ) Ilo3HaBaTenbHbIE:
Tonyuam 603modcHOCHb HAYYUMbCS: TPOTHOZUPOBATH
CBOMCTBA HEU3YUYEHHBIX FJIEMEHTOB U UX COCUHEHUN Ha
qu A BbIBUXKEHNE TUIIOTE3, UX
OCHOBE 3HAaHUH O MEPHOIUICCKOM 3aKOHE
PHOA 000CHOBaHHE, T0KA3aTEIHCTBO
KommykaTuBHbIE:
Y4YaBCTBYIOT B KOJUICKTUBHOM
o0cyxeHUH Npo0Jem,
MPOSIBIISIIOT AKTUBHOCTH BO
B3aMMOJICHCTBUH ISl PEILICHUS
KOMMYHUKATUBHBIX U
MO03HABATEJIBHBIX 33129
31. | Bomopon Hayuamcs: xapaktepu30BaTh BOAOPO/I IO €ro MOJIOKEHUI0 | PeryisiTuBHbIe: DopMHUPYIOT
B [ICXO JI..1.Menneneena, KOMMYHUKAaTUBH
Paznuyarot ciocob u .
_ bIif KOMIIOHEHT B
XapaKTepu30BaTh CTPOCHHUE aTOMa BOJIOPO/1a, OOBSCHATh pe3ynbTaT IeUCTBUS N —
€0 BO3MOJKHBIC CTETICHU OKHUCJICHHS, XapaKTePH30BaTh
Ilo3HABaTE/ILHBIE: COTPYAHUHICCTBE

¢u3nyeckre 1 XMMUYECKHE CBOWCTBA BOIOPO/IA,

BnageroT o01mmM npueMom

CO CBEPCTHUKAMHU
B IIporiecce




OOBSICHATH 3aBUCMOCTH CBOMCTB BOJIOPO/IA OT TMOJIOKEHHUS | PELICHUs 3a1a4 00pa3oBaTeIbHOMN
ero B [ICXD JI.M.Menzeneena, OnuchIBaTh 1aOOpPaTOpHbIE JIEATEIIbHOCTH
KommykaTuBHbIE:
Y TIPOMBIIIEHHBIE CIIOCOOBI OTYYEHHS BOJOPO/A .
OrOBapHBaIOTCS O
THonyuam 6o3mooicnocms Hayuumucs: 0ObICHATD A P
o BMECTHOU e TEIILHOCTH
JIBOMCTBEHHOE TOJI0keHUe Bogopoaa B [ICXD COBMCCTHOU ACATEILHOC
1o OBOJICTBOM YUMTEJIS
J.V1.MenpeneeBa, TpaMOTHO 0OpaIaTbCs ¢ BEIIECTBAMH B L PYKOBOA y
MIOBCETHEBHOW KU3HU
32. | Bona Hayuamcs : XxapakTepu3oBaTh CTPOCHUE MOJICKYJIbI PeryasituBHbie: Nwmerot
BOJOPOJa, PU3NYECKHE U XUMHUUECKHE CBOICTBA BOJBL, . L[EJIOCTHOE
[InaHupyroT CBOM AEHCTBUS B
O0O0BSACHATH aHOMAJIMH BOJIbl, CHOCOOBI OUHUCTKHU BOJIbI, B _ | mupoBO33peHue,
CBSI3M C IIOCTaBJICHHOM 3aauei
MPUMEHSTDH B OBITY (PHIBTPHI AJI1 OYUCTKU BOJIBI, COOTBETCTBYIOILE
U YCJIOBUSIMU €€ PELLICHUs
MPaBUJIBHO UCTIOJIB30BATh MUHEPAJIbHYIO BOJY, BBIIIOIHIThH € COBPEMEHHOMY
pacyeTsl 10 YpaBHEHHUSIM XUMHYECKUX PEeaKIuii, Mo3HaBaTelbHbIE: YPOBHIO pa3BUTHUSA
IPOTEKAIOIIUX C yYACTHEM BOBI. HayK{
CraBsr u GopMyIUpPYIOT 1eNn
Tonyuam 6o3mooicnocms Hayuumuvcs: 00 bEKTUBHO 1 TIpo6IeMBbI YpoKa
OIICHUBATh WH(OPMAIIMIO O BEIIECTBAX M XUMHUUECKHIX
nporeccax, KpUTHUECKU OTHOCUTHCA K TICEBIOHAYYHOM KommykaruBHbIe:
nH(popMalny, HeT0OPOCOBECTHON pekiiame .
KonTponupyrot aeiictBus
napTHepa
33. | 'anorensl: o01mas Hayuamcs: xapakTepu30oBaTh CTPOCHUE MOJIEKYJT PeryasituBHble: [IposiBnsitoT
XapaKTepUCTHKA TaJIOTeHOB, OMUCHIBATH (DU3UUECKHUE U XUMHUECKUE . HKOJIOTHUECKOE
o o [InanupyroT cBOM IEUCTBUS B
CBOWCTBA raJlor€éHOB HAa OCHOBE HAOJIIOICHUH 32 UX CO3HAHUE

MPEBPAIICHUSIMI BO BpeMsl IEMOHCTPAIIMOHHBIX OIBITOB,
OOBSACHATH 3aBUCHMOCTH CBOMCTB T'aJIOTCHOB UX OT
nonoxxkerus B [ICXD JI.U. MenneneeBa, COCTaBIATh
(hopMyIIBI COeTMHEHHIA TaJIOTeHOB 1 IO ()OPMYJIaM J1aBaTh
Ha3BaHUS COCTMHEHUSAM TaJIOTCHOB

Tonyuam 603M02CHOCMb HAYYUMbCS: OCO3HABATH
HEO0OXOIUMOCTh COOTIOCHUS TIPABMIT HKOJIOTHIECKON

CBSI3M C IIOCTaBJICHHOM 3ajaueit
H YCJIOBHUAMHU €€ PCHICHUA

ITo3naBareJbHBIE:

CraBsaT 1 GOpMyJIHUPYIOT LIEIH
U IIpo0JIeMBbl ypoKa

KommykaTuBHbIE:




0€30MacHOCTH MpU 0OpAIEHUH C TaJOTeHAMHU

AJIEKBaTHO UCTIOIB3YIOT
peueBbIe CpeCcTBa AJIs

3¢ exTUBHOTO perieHus
KOMMYHHUKATHBHBIX 33/1a4

34. | CoenuneHus Hayuamcs: yctanaBIuBaTh CBSI3b MEXKIY CBOMCTBAMHU PeryasituBHbIie: Bocnnranne
TaJIOTCHOB COCIMHEHUH M UX TIPUMEHEHUEM, H3y9aTh CBOHCTBA OTBETCTBEHHOTO
N YUuTHIBAaIOT NMPAaBUIIO B
COCIMHEHUH TaJIOTCHOB B XOJI€ BBITOJIHCHUS OTHOIICHHUS K
TUTAHUPOBAHHUH U KOHTPOJIC
71a060paTOPHBIX OTBITOB , pupoje
criocoba perreHus
Tonyuam 603mo2icHOCIb HAYYUMbCA: NCTIOIB30BATh
Ilo3naBareabHbIe:
npuoOpeTeHHbIe KOMIIETEHIIMH MTPH BBITIOJHEHUU
MPOEKTHBIX PAOOT MO U3YUYEHUIO CBOMCTB U CIIOCOOOB VCrIoNnb3yIoT IOUCK
TIOJTyYEHUS ¥ PACTIO3HABAHMSI COCTUHEHUN TraJIOT€HOB Heo6X0TIMOit MH OpPMAITH
JUTSI BBITIOJTHEHUST YICOHBIX
3aJJaHUI C UCTIOJIb30BAHUEM
y4eOHOH TUTpaTyphl
KomMykaTuBHbIe:
Y4YHUTHIBAIOT pa3Hble MHEHUS U
CTpEeMATCS K KOOPAUHAIIH
pa3IMYHBIX TO3UIIHI B
COTPpYAHUYECTBE
35. | [IpakTnyeckas Hayuamcs: obpammarscs ¢ mabopaTopHbIM 000pynoBaHHEeM | PeryjisiTuBHbIE: OBnanenue
padora Ne4 Y HarpeBaTeJIbHBIMU MPUOOpPAMU B COOTBETCTBUU C . HaBBIKaMH 151
OcCyIecTBIISIOT MOIIAroBbIf .
MpaBHJIaAMU TEXHUKHU O€30MaCHOCTH, OMHCHIBATh MIPAKTHYECKOU
Pemenue . KOHTPOJIb TIO PE3YNbTaTy
XUMHUYECKHI SKCIIEPUMEHT C TOMOIIBIO SI3bIKa XUMUH, JesTeTbHOCTH
JKCIIEPUMEHTAIbHBIX
JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA.
3a/1a4 1o TeMe
«[Toarpymnma Tlonyuam 603mo0o1cHOCIb HAYYUMBCA: OCO3HABATH Mo3HABATEIbHbIC:
TaJIOTEHOBY HeoOxoauMocTh coomroaenus npasmwiTh u OT mns

COXPAaHCHU CBOCTO 3J0POBbA M OKPYKAKOIMIUX

[IpoBonsT cpaBHEHUE U
KJIACCHU(PUKAIIHMIO TIO 33/TaHHBIM




KpPUTEpUIM
KomMmykaTuBHbIE:

Haxonst o6iee pemenue
yueOHoI 3a/1auu

36. | Kucnopon Hayuamcs:, PeryasiTuBHble: Ctpemiienue k
3I0POBOMY
XapaKTepU30BaTh CTPOCHHE MOJIEKYIIbI KUCIOPO/Ia, Paznuyarot cioco6 u
. 00pazy Xu3HU

COCTaBJISITh XUMUYECKUE YPABHEHMUS, XapaKTEPU3YIOIIHE pe3ynbTaT 1elcTBUs
XMMHUYECKHE CBOMCTBA KUCIOPOA, OOBACHATh
NpUMEHEHHE aJUTOTPOITHBIX MOAU(UKALINI KHCIOPOa, IosnasaresHbIe:

BrnaneroT oOumm npruemMmom
OTHCHIBATH TA0OPATOPHBIE U MTPOMBIIIIIEHHBIE CIIOCOOBI

pelieHus 3a1a4y
MOJIy4YEHUS KUCIOPO/a .
Tonyuam 803M02CHOCIb HAYYUMBCSA: TPAMOTHO KommykaTHBHbIe:
o0palaThbcs ¢ BeIeCTBAMU B TOBCEIHEBHON KU3HU JloroBapHBAIOTCA O

COBMECTHOH J€ATEIbHOCTU

MOJT PYKOBOJCTBOM YUUTENS

37. | Cepa, ee pusznuckue u Hayuamcs:, PeryasituBHble: DopMUPYIOT
XUMHAYECKHE OCHOBBI
. XapaKTepU30BaTh CTPOCHHUE MOJIEKYJIBI CEPbl OOBICHAThH Paznuuatot cioco0 u
CBOIiCTBa B . HKOJIOTMYECKOTO
3aBUCHUMOCTb CBOMCTB cephl OT ee nosioxkeHus B [IICXD pe3yabTaT NeUCTBHS
MBIIUICHUS

J.N. MenneneeBa, COCTaBIISITh XUMAYECKUE YPABHEHHUS,
XapaKTEePU3YIOIINE XUMHUIECKHUE CBONCTBA CEPHI,
O0OBSCHITH MPUMEHEHHUE AJUTOTPOITHBIX MOAU(DUKAITUI
cephl

HOﬂyqam BO3MOICHOCHb HAYYUMbCA: TPAMOTHO
06pa1uaTLc;1 C BCIICCTBAMU B HOBCCﬂHCBHOﬁ KHU3HU

ITo3HaBarebHBIC:

Brnaneror o6uim npuemom
peuieHus 3a1a4

KomMmykaTnBHBIE:

JloroBapuBaroTcs o
COBMECTHOH JI€ATEIbHOCTH,
MPUXOIs K 001IIeMy PEIIeHUIO




38.

CoenuHeHus cepbl

Hayuamecs:,

ONMCHIBATh CBOMCTBA COEAUHEHHM CEPBL, COCTABIISITh
YpaBHEHMS PEaKIMii, COOTBETCTBYIOIIUX «IICITOYKE)
MIpEBpAILICHUI

Tonyuam 603mocHOCMb HAYYUMbC: TPOTHO3UPOBATH
XMMHYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX CBOMCTB U
CTPOEHHUS

PerJIﬂTHBHLIe:

Y4YHUTHIBAIOT IPABUIIO B
TUTAHUPOBAHHUU M KOHTPOJIC
crioco0a perieHust

ITo3naBaTeJbHBIE:

Ncnone3yroT nouck
HE00X0IMMO HHpOpMaUn
JUISL BBITIOJIHEHUSI YUeOHBIX
3a/laHui C UCTIOIb30BAHUEM
y4eOHOH JTUTPATypPhI

KomMmykaTuBHBIC:

KonTponupyrot aeiicteue

@opMHUpYIOT
UHTEPEC K
KOHKPETHOMY
XUMHYECKOMY
AJIEMEHTY, TOUCK
JIOIIOJIHUTEIbHOU
uHpOpMaLUU O
HEM.

napTHepa
39. | CepHast KKCIOTa KaK Hayuamcs:, PeryasituBHbIe:
AIEKTPOJIUT U €€ COJH . .
OTHCHIBATh CBOWCTBA CEPHOM KUCIIOTHI, B XOJI€ MpoBeAeHUs | Paznuyarot crocob u
71a060paTOPHBIX OMBITOB , IPOBOAUTH KAYECTBEHHYIO pe3ynbpTaT IeHCTBUS
peakIuio Ha cyabdar - HoH
IHo3naBareabHbIe:
Tonyuam 603moxicHOCMb HAYYUMbCA: XAPAKTEPU30BATh
. o . Brnaneror o61mmmM npuemMom
0co0bIe CBOWCTBA KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI
pelieHus 3a1a4
KommykaTuBHbIE:
JloroBapusarorcs o
COBMECTHOM ACATEIBHOCTM,
MPUXOJIAT K 00IIEMY pelIeHHIO
40. | CepHas KUCIIOTa KaK Hayuamcs :coctaBnsats ypaBaenuss OBP ¢ yuactuem PeryasiTuBHbIe: HcnbIThIBalOT
OKHCIIUTEb. CEPHOM KHUCJIOTHI, OMTUCHIBATH 00JACTH MPUMEHEHUS YyBCTBO

[InaHupyroT CBOM E€HCTBUS B

TOPAOCTH 32




[Tonyuenue u CEpPHOM KHUCJIOTHI COOTBETCTBUU C IMOCTABIEHHON POCCHUICKYIO
. 3a/1a4eil ¥ yCIOBUSIMU €€ HAyKY
IIPUMEHEHHUE CEPHOM Tlonyuam 603M0oCcHOCIb HAYYUMbCA: TIPUBOAUTD
3 N peanuzanuu
KHCIIOTBI IpUMEpBl ypaBHEHUH peaklnid, Ie)kalluX B OCHOBE
IIPOU3BOJICTBA CEPHOM KHCIIOTHI IMo3HaBaTeabHBIE:
Brnagerot o6mum npuemom
pelieHus 3a1a4y
KomMmykaTuBHBIC:
Konronupytot neiictBust
napTHepa
41. | llpakTHYecKas Hayyamcs: obpamathcs ¢ 1abopaTopHbiM 000pyaoBaHueM | PeryasiTuBHbIe: Ymeror
pa6ora NeS U HarpeBaTeJILHBIMH MMPUOOPAMH B COOTBETCTBHUU C . VIPaBIATH CBOCH
OcCyIeCTBIISIIOT MOLIArOBbIN .
IpaBUJIaMU TEXHUKH O€30MaCHOCTH, ONUCHIBATh MO3HABATENBHOMN
Pewenue o KOHTPOJIb IO PE3YNIbTATy
XUMHUYECKH SKCIIEPUMEHT C TTIOMOIIBIO SI3bIKa XUMUH, JeSATETbHOCTHIO
JKCIIEPUMEHTAIbHBIX
JieJaTh BBIBOJIBI TIO PE3Y/IbTaTaM dKCIIEPUMEHTA.
3a/1a4 110 TeMe
«[loarpynna Tlonyuam 603moo1cHOCMb HAYYUMBCA: OCO3HABATH Mo3HABATEILHbIE:
KHCJIOPOJIa» HeoOxoauMocTh coomoaerus npaswi b u OT mis
COXPAaHEHHS CBOETO 3I0POBbS M OKPY>KAIOLIUX Ctposr peueBoe
BBICKA3bIBAHUE B YCTHOU H
NUChbMEHHOU (hopme
KomMmykaTuBHbIE:
YYHUTHIBAIOT pa3HbIe MHEHUS U
CTpeMSTCS K KOOPIUHAIIUI
Pa3IMYHBIX TTO3UIIHI B
COTPYJIHUYECTBE
42. | A30T 1 ero cBolicTBa Hayuamcs:, PeryasitTuBHble: DopMUPYIOT




XapaKTEPU30BaTh CTPOCHUE aTOMa U MOJIEKYJIbI a30Ta,
00BACHATH 3aBUCUMOCTE CBOVMCTB a30Ta OT €r'0 IOJI0KEHUS
B IICXD JI.W. MenaeneeBa, COCTaBIsATh XMMHUUCCKHUE
YpaBHEHMS, XapaKTePHU3YIOIINE XUMUYECKHE CBOMCTBA
azora Illonyuam 603MOHCHOCMb HAYUUMBCA: TPAMOTHO
00pamaTeCs ¢ BEUIECTBAMHU B IOBCEIHEBHON KU3HU

[InaHupyroT CBOM NEUCTBUSA B
CBSI3U C IOCTABJICHHOU 3aauei
U YCIIOBUSIMH €€ PEILLCHUs

ITo3naBaTeibHbIE:

CraBsaT 1 GOpMYNUPYIOT LETH
U po0JIeMbl ypoKa

KomMmykaTuBHBIC:

AJIEKBaTHO UCTIOJIB3YIOT
pedeBbIe CpeNCcTBa IS

s pexTuBHOTO pemeHus
KOMMYHHUKATHBHBIX 3a]1a4

43. | AMMHaK # ero Hayuamcs: onucblBaTh CBOWCTBA AMMHUAKa B XOJ1€ PeryasituBHbIe:
coenunenus. Conu MPOBEJICHUS JIAOOPATOPHBIX OIBITOB, MPOBOJIUTH .
[InaHupyroT cBOM ACHCTBUS B
aMMOHHUS KaueCTBEHHYIO PEaKIIUIO Ha MOH -aMMOHUS B .
CBSI3M C MIOCTaBJICHHOM 3aaueit
Tonyuam 603moocHoCmb HAYYUMbCs: TPUBOJUTH IPUMEPDI | U YCIIOBUSIMU €€ PEIICHUS
YpaBHEHUH peaKLuid, JIeKaIUX B OCHOBE MPOMBIIIJIEHHBIX
CIocOOOB IMOJIyYeHUSI aMMHUaKa IlosHABATETLHEIE:
CraBsrt u GopMyIUpYIOT LEeIn
U Ipo0JIEMBI ypoKa
KommykaruBHbIe:
KonTponupyror aeiictBus
napTHepa
44, | Oxcuasl a30Ta Hayuamcs:, PeryasituBHblie:

OIMCHIBATh CBOMCTBA COCAUHEHHI a30Ta, COCTABIATh
YPaBHEHUS PEAKLMI, COOTBETCTBYIOLIUX (LEIMOYKE
MpeBpaIeHUN

Y4uTBIBAIOT IIPaBUIIO B
IJIAHUPOBAHUM U KOHTPOJIE
crioco0a perieHus

UHTEpEC K
KOHKPETHOMY
XUMHUYECKOMY
JJIEMEHTY




Tonyuam 6o3moocnocms Hayuumsbcs: IPOTHO3UPOBATH
XUMHWYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX CBOUCTB U
CTPOCHHUS

ITo3naBaTeIbHbIE:

W cronb3yroT mouck
HE0OX0aUMOM HH(POPMAITIH
JUTSI BBITIOJTHEHUS YIeOHBIX
3aJJaHH# C UCIIOJIb30BAHUEM
y4eOHOH TUTpaTyphI

KOMMyKaTI/IBHbIe:

KonTponupyrot aeiicrBue

napTHepa
45. | A30THas KHCJIOTa KaK Hayuamcs:, PeryasituBHblie:
3JIEKTPOJINT, €€ . .
OIMCHIBATh CBOWCTBA a30THOW KHUCIIOTHI, B X0J1€ Paznuyatot cioco® u
IIPUMEHEHNE .
NpoBeIeHUs TaOOPAaTOPHBIX OTIBITOB pe3yabTaT 1eHCTBUS
Tonyuam 603moxcHOCMb HAYUUMBCA: COCTABIATD ITo3naBaTenbHbIE:
«IIETIOYKW» MPEBPALLEHNN 10 a30Ty
Brnaneror o6uum npuemom
penieHus 3aaay
KommykaruBHbIe:
JloroBapuBarotcst 0
COBMECTHOHU IEATSIBHOCTM,
MPUXOJAT K 001IeMy penieHU0
46. | A30THas KHCIIOTa KaK Hayuamcs :coctaBnars ypaBHenuss OBP ¢ yuactuem PeryasitTuBHble:

OKHCIIUTEIb, €€
MOJTy4eHue

A30THOM KHUCJIOTBI, IPUMEHATH COJIA a30THOM KHUCJIOTHI B
MIPAKTUYECKOU AEATEIBHOCTH, IPOBOAUTH KAUECTBEHHYIO
pEaKLHIO Ha HUTPAT - UOH

LHonyuam 603M0CHOCMb HAYYUMbCA. XaPAKTEPU30BATh
0c00bIe CBOMCTBA KOHIICHTPHUPOBAHHOM a30THOM KUCIOTHI

[InanupyroT cBOM IEUCTBUA B
COOTBETCTBHUH C IIOCTaBICHHON
3a7a4eil U yCIOBUSIMHU €€
peanuzanuu

ITo3naBarebHBIC:




Bnagerot o6mumM npruemom
peleHus 3a1a4

KommykarusHbIe:

KonTonmupyror aerictBust

napTHepa
47. | docdop. Hayuamcsa: PeryasiTuBHbIe: DopMUPYIOT
CoennHenusa 6 - . HHTEPEC K
XapaKTepu30BaTh CTpoeHue aToMa pocdopa, 00BACHATH JaHUPYIOT CBOU JCHCTBUS B
docopa. onstue o P P § P docdopa, pyo it 5 _ | KOHKpETHOMY
docdopHEx 3aBUCHUMOCTB CBOMCTB (pochopa OT ero moyioKeHus B CBSI3M C TIOCTaBJICHHOM 3a7aueii | XUMHUYECKOMY
[ICXD JI.1. MenneneeBa, cCOCTaBIATh XMMUUYECKHE U YCJIOBHUSIMU €€ PELLECHUS SJIEMCHTY, IIOUCK
yRoOpenuix o OTOJIHUTEIBbHOMN
ypaBHEHUS, XapaKTePU3YIOIINe XUMHUUECKHUE CBOICTBA A
ITo3naBare/bHbIE: “HpOpPMALAU O
3014 O3HaBaTeJ e dopmarg
HEM.
CraBat 1 GOpMYIUPYIOT LETH
B pPe3yJbTaTe MPOBEICHUS 1a00PATOPHBIX OIBITOB, (bopmynupyoT 1
U IpoOJIeMbl ypoKa
MPOBOINTH KAYECTBEHHYIO peakiuio Ha gocdar - non
Tonyuam 603MOHMCHOCMb HAYYUMBCSA. OTIICHIBATD KomMykaTHBHbIE:
(u3HUecKre U XUMUYIECKUE TIPOIIECCHI, SIBIISFOIINECS AJIEKBATHO HCTIONB3YIOT
YaCcThIO KPYTOBOPOTA BEIIECTB B MPUPOIE peUeBbIE CPEICTBA /IS
3¢ PeKTUBHOTO peIeHUs
KOMMYHHUKATHBHBIX 33]1a4
48. | Yraepon Hayuamcs: xapakTepu3oBaTh CTPOSHUE aTOMa yriiepoa, PeryasiTuBHbIE: DopMHUPYIOT
OOBSACHSTH 3aBUCUMOCTh CBOMCTB YIIIepoJia OT €ro MHTEpece K
Paznuyarot ciocob u
nonoxxenus B [ICXO JI.U. MenneneeBa, cocTaBisiTh _ KOHKPETHOMY
pe3ynbTaT IeHCTBUS
XUMHUYECKHE YPaBHEHUS, XapaKTCPU3YIOIINE XUMHUSCKHE XUMHUYECKOMY

CBOICTBA yriiepoaa

Tonyuam 603m024#CHOCIMb HAYYUMBCA: ONIUCHIBATH
¢u3nyeckre 1 XMMUYECKHE TPOLIECCHI, SBIAIOLINECS
4acTbIO KPYrOBOPOTA BEILECTB B IPUPOIE

ITo3naBareJbHBIE:

BnaneroT 06mumM nmpuemom
perieHus 3a1a4

KommykarusHbIe:

AJIEMEHTY, TOUCK
JOTIOJIHUTEIIFHOM
uHpopmanuu o
HEM.




JoroBapusarorcs o
COBMECTHOMU JI€ITEIbHOCTHU
MOJ1 PYKOBOJCTBOM YUUTENS

49. | Okcupsl yriepoaa Hayuamcs:, PeryasituBHbIe: DopMUPYIOT
. yMEHUe
ONMCHIBATh CBOMCTBA OKCUOB YIJIEpOAA, COCTABIIATH Y4uuThIBatOT MpaBuio B
. UCIIOJIb30BaTh
ABHEHUS PEaKI1ii, COOTBETCTB UX «LEMOYKEe» IUTAHUPOBAHHUU U KOHTPOJIE
P pv S YIOTIITX <l P p 3HaHUA B OBITY
MPEBPAIICHUH . TPOBOJUTH KAYECTBEHHYIO PEAKIIUIO 0 crioco0a perieHust
pacro3HaBaHUIO YTJIEKUCIIOro raza
Ilo3naBaTenbHBIE:
Tonyuyam 603modrcHOCmb HAYYUMbCA. TIPOTHO3UPOBATH
. . Hcnons3yror nmouck
XMMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX CBOMCTB U 5
HE00X0AUMOI HH(pOpMALTHI
CTpOECHUS COOXOLUMO (bopman
JUTSI BBITIOJTHEHUST y4eOHBIX
3aJ1aHUI C UCTIOJIB30BAHNEM
y4eOHOM TUTpaTyphl
KomMmykaTuBHbIE:
Kontponupyror neiicreue
napTHepa
50. | YrospHas KHCIIOTA U Hayuamcs: PeryastuBublie: PopMUPYIOT
e¢ CoJIH. YMEHHUS
JlaBaTh ONPEICIICHUS MOHATUAM GKECTKOCTh BOJIBI» PasnuyaroT cioco® u
UCII0JIb30BaTh

KectkocTh BOJBI U
CIIOCOOEI €€
YCTpaHEHUs

,OIMNCBIBATH CBOMCTBaA erJILHOﬁ KHUCJIOTBI, COCTABJIATDH
YpaBHCHHUA peaxunﬁ, COOTBCTCTBYIOIIUX «IICIIOYKE»
HpeBpaH_[eHI/Iﬁ , COCTAaBJIATh Ha3BaHUA coJient YFOHLHOﬁ
KHCJIOTHI,

MIPOBOJIUTH KAY€CTBEHHYIO PEAKINIO Ha KapOOHAT - HOH

Tonyuam 6o3mooicnocms Hayuumsbcs: IPOTHO3UPOBATH
XUMHUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX CBOMCTB U
CTPOEHUSA

pe3yabTaT IeUCTBUS
IMo3naBareanHLie:

BnaneroT 06mumM nmpuemom
pelIeHus 3a1a4

KOMMyKﬂTI/IBHbIe:

JoroBapusarorcs o
COBMECTHOH JIeATEIHHOCTM,

3HaHUSA B OBITY




MPUXOJIAT K 00IIIeMy pelICHHUIO

51. | Kpemnwnit Hayuamcs:, PeryasituBHblie:
XapaKTepU30BaTh CTPOCHHUE aTOMa KPEeMHHUS, 00O BSICHATh AJIeKBaTHO BOCIIPUHUMAIOT
3aBUCHUMOCTB CBOMCTB KPEMHHUS OT €r0 MOJIOKEHHUS B MPEJIOKEHUS U OLICHKY
TIICXD JI.1. MenpaeneeBa, COCTaBIISITh XUMUYECKHE YUYUTENS U OJTHOKIIAaCHUKOB
ypaBHEHUS, XapaKTEPHU3YIOIINE XUMHUUECKHUE CBONCTBA
KpEMHIS Ilo3naBaTebHbBIE:

. Bribupator Hanbonee
Tonyuam 603moocHOCb HAYYUMBCA: TPAMOTHO
. 3¢ (heKTHBHBIE CTIOCOOBI
oOpamaTheCs ¢ BEUIECTBAMHU B TOBCEHEBHOM KM3HU
peleHus 3aaad,
KOHTPOJIUPYIOT U OLICHUBAIOT
MPOILIECC U Pe3yNbTaT
e TEeTbHOCTH
KommykaTuBHbIE:
JloroBapusarotrcs 0
pacnpeneneHun QyHKIHH 1
poJiel B COBMECTHOM
e TEeTbHOCTH
52. | CoenuHeHUs: KPEMHUS Hayuamcs:, PeryasituBHble:

OITMCEHIBATh CBOMCTBA OKCHUa KPpEMHUS, COCTABJIATDH
YpaBHCHHUA peaxunﬁ, COOTBCTCTBYIOIIUX «IICIIOYKE»
HpeBpaH_[eHI/Iﬁ . IPOBOAWUTDH KAYCCTBCHHYIO PCAKIIUIO Ha
CHJIMKAT - HOH

Hozzyuam BO3MOIUCHOCHb HAYYUumbvCs. IPOTHO3UPOBATH
XHUMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX CBOMCTB U
CTPOCHHA

Y4uTBIBaIOT IPaBUIIO B
IUTAHUPOBAHUM U KOHTPOJIE
crioco0a perieHus

Ilo3HaBaTeJbLHLBIC:

Hcnonp3yroT mouck
HE00X0aUMOM HHPOPMAITII
JJIs1 BBIIIOJIHCHUSL y‘IG6HBIX
3aJJaHU C UCTIOJIB30BAaHUEM

DopMHUPYIOT
UHTEpeca K
KOHKPETHOMY
XUMHYECKOMY
AJIEMEHTY, IOUCK
JIONIOJIHUTEIbHOU
uHpOpMaLUU O
HEM.




y4eOHOM TUTpaTypHI

KommykaTuBHbIE:

YYuTBIBAIOT Pa3HbIC MHCHUA U

CTPEMATCA K KOOpAUHAIUKU
Pa3JIMYHBIX HOBI/ILII/Iﬁ B

COTPYIHUYECTBE
53. | CunukaTHas Hayuamcs: npakTnyeckoMy TPUMEHEHUIO COETUHEHUM PeryasituBHbie: PopMHUpYIOT
MIPOMBIIIIICHHOCTh KPEMHUS MMOHMMAaHHE
Paznuuarot ciocob u .
. oco0eHHOCTeH
Tlonyuam 603moocHOCIb HAYYUMBC: TIPOTHOZUPOBATD pe3ynbTaT NeUCTBUS
5 5 JKU3HU U TpyJa B
XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX CBOMCTB U
Ilo3HaBaTebLHbIE: yC/IOBHAX
CTpOCHUS
uHpopmaTH3aIun
Brnagerot oO6mmmM npremMom obmecTra
pelieHus 3a1a4
KomMmykaTuBHbIe:
JloroBapuBarTCcs 0
COBMECTHOH JI€ITeTbHOCTH
MO/I PYKOBOJICTBOM yUUTEIS
54. | IlpakTHyeckas Hayuamcs: obpammarscs ¢ 1abopaTopHbIM 000pynoBaHHEeM | PeryjisiTuBHbIE: OBnanenue
padora Ne6 Y HarpeBaTeJIbHBIMU MPUOOpPAMU B COOTBETCTBUU C . HaBBIKaMH 151
OcCyIIeCTBISIOT NOMIAT OBBI .
IpaBUJIaMU TEXHUKU O€30MaCHOCTH, OIIMCHIBATh MIPAKTHYECKOU
[Tonmyuenue, . KOHTPOJIb IO PE3YNIbTATy
XUMHUYECKHI SKCIIEPUMEHT C TOMOMIBIO SI3bIKa XUMUH, JesATeTbHOCTH

cobupanue u
pacrio3HaBaHHE Ta30B

ACJIaTb BBIBOAEI 110 pE3yjibTaTaM 3KCIICPUMCHTA.

Honyuam 6o3moocnocms Hayuumsbcs: 0OCO3HABATh
HeoOxoauMocTh coomoaenus npaswinTh u OT ans
COXpPAHEHHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIUX

ITo3naBarejbHBIC:

Crposr peueBoe
BBICKa3bIBaHUE B YCTHOH U
NUCbMEHHOMU (opme




KOMMyKﬂTI/IBHI)Ie:

YUuThIBaIOT pa3Hble MHEHHUS U
CTPEMSTCS K KOOPAMHAITUN
pa3IMYHBIX MO3ULIUNA B

COTPYAHHUYECTBE
55. | O6006menune o Teme Hayuamcsa: 06001aTh 3HaHUS U IPEJICTABIATh UX CXEM, PeryasiTuBHbIE: Beipaxator
«Hewmerambny TaOJIULL, TIpe3eHTaluN aJIeKBaTHOE
BHocsT HeoOxomumbIe
B NOHMMaHHe
KOPPEKTHBHI B ICHCTBHE TTOCIIE
NPUYHH ycIiexa u
€ro 3aBEepIICHUS Ha OCHOBE €0
Heycrexa
ydeTa cJeJaHHBIX OMHUOOK N
yueOHOMU
IMo3HaBaTeabHbBIE: ACATCIBHOCTH
Crposr peueBoe
BBICKa3bIBAaHUE B YCTHOU U
nUChbMEHHOU (hopme
KommykaTruBHbIe:
KoppekTtupyrot aevicTBus
napTHepa
56. | KontpoibHas Hayuyamcs: TpUMEHATH TIOTYYCHHBIC 3HAHUS H PeryasiTuBHbIe: [posiBisiroT
pabdora Ne3 o reme c(opMHpPOBAHHBIE YMEHUS JUI PELICHUs YIeOHBIX 33124 OCYIIECTBIISAIOT MOIIArOBBIA U | OTBETCTBEHHOCTH

«HemeTauier»

UTOTOBBII KOHTPOJIb O
pe3ynbTaTy

ITo3naBaTeibHbIE:

CTPOAT PEYEBOE BHICKA3BIBAHHE
B YCTHOW U MHUCBMEHHOMN

dbopme

KommykaTuBHbIE:

3a PE3YyJIbTaThl




YUYUTBIBAIOT Pa3HBIC MHCHUA U
CTPEMATHCA K KOOPpAWHALIUA
Ppa3JIMYHbIX HOSHHI/Iﬁ B

COTPKYJIHUYECTBE
57. | Ilepnonuyeckmii Hayuamcs: 0600mate nHbOpMAIUIO 110 TEME B BUJIE PeryasituBHbIie: [IposBisror
3aKOH U CXEM, BBITIOJHATh TECTOBBIC 3aaHUS . OTBETCTBEHHOCTh
[InaHupyroT CBOM AEHCTBUS B
[Tepuonnueckas . 3a pe3yJIbTaT
COOTBETCTBUU C TOCTABICHHOU
cucreMa T
3a71aueil U yCIIOBUSMHU €€
. 1. Mennenecpa B peanuzanuu
CBETE TEOPHUH
CTpOCHHS aToMa Ilo3naBaTe/IbHBIE: CTABST
U GOpMYIUPYIOT LEIH U
pOoOJIEMBI YPOKa; OCO3HAHHO H
MIPOU3BOJIBHO CTPOSIT B YCTHOM
Y TMCbMEHHOHU (hopme
KoMmmyHHnKaTuBHbBIE:
Brnagenue MOHOJIOTUYECKOW U
JTUaNoruueckoi popmamu
peun
58. | 3akoHOMEpHOCTH Hayuamcs :06001math nHGOpMALIKIO IO TEME B BUJE PeryasituBHble:

M3MEHEHHS CBOMCTB
9JIEMEHTOB U UX
COCIUHEHUN B
MepUoJIax 1 rpyIrmax
B CBETE
MPEJCTABIEHUN O
CTPOEHUHU aTOMOB
9JIEMEHTOB. 3HAUCHHE
[lepnonnueckoro

CXEM, BBIIOJIHATH TECTOBYIO paboTy,

Paznnuarot cioco0 n
pe3yabpTar JeUCTBUA

Ilo3HaBaTeJbLHLBIC:

Brnagerot o6mum npuemom
peleHUs 33124

KomMmykaTuBHbIe:

I[OFOBapI/IBaIOTCH ()




3aKOHa

COBMECTHOU AeITENbHOCTHU
mon pyKOBOI[CTBOM y‘-II/ITeJBI

59. | Buabl XUMHYECKUX Hayuamcs: 0600math nHOOPMAIIHIO 110 TEME B BHJIC PeryasiTuBHbIE:
CBSI3€H U TUIIBI TaOJIUIIBI, BBITIOTHATH TECTOBYIO paboOTy
PaznuuaroT criocod u
KPUCTAJUTNIECKUX .
pe3yinbTaT NEeHCTBHS
PEIIETOK.
B3aiMOCBS35 IHo3naBarenbHbIe:
Bnagerot 061mum npuemom
CTPOCHUS U A m p
peleHus 3a1a4
CBOICTB BEILIECTB
KommykaTuBHbIE:
KonTponupyrort aerictBus
napHepa
60. | Knaccuduxanus Hayuamcsa: 0600math nHOpMAIIHIO 110 TEME B BHJIE PeryasitTuBHbIe:
. CXEM, BBITIOJHSTH TECTOBBIC 33/ 1aHUS
XUMHAYECKHX PEaKIHi Paznmuuator crioco6 u
0 Pa3JINYHBIM pe3yabTaT NeHCTBHS
MIPU3HAKAM.
Ilo3naBaTesbHbBIE:
Bnagerot 061mum npuemom
peleHus 3a1au
KomMykaTuBHbBIE:
JoroBapusarorcs o
COBMECTHOH /1€ TEIbHOCTH
0] PYKOBOJICTBOM YUHTEIISI
61. | CxopocTh Hayuamcsa: 0600maTth nHQOpMAIIHIO IO TEME B BHJIE PeryasituBHblie: Nmerot
. CXEeM, BBITIOJHSTH TECTOBYIO pabOTy IEJIOCTHOE
XUMHYECKHUX PEaKInui Paznuuator crioco6 u
MHUPOBO33pEHUE,

pe3yibTaTt JIeHCTBUSA

COOTBCTCTBYIOIIIC




ITo3naBaTeIbHbIE:

Brnagerot o6mum npuemom
perieHus 3a1aq

KommykaTuBHBIC:

Kontponupyrot nerictBust

€ COBPEMEHHOMY
YPOBHIO Pa3BUTHSA

HayK{

napTHepa
62. | Knaccudukarus Hayuamcs: 0606mate nH)OpMAIIKIO 11O TEME B BUJIE [IposBsitoT
CXE€M, BBIIIOJHSTH TECTOBYIO paboOTy no0poxkenaTeabH
HEOPTaHMYECKUX
. 0CTh,0T3bIBUUBOC
BemecTB. CBOMCTBa
Tb, KakK
HEOpPraHUYECKHUX
MTOHMUMAaHHE
BEIIIECTB
YYBCTB
JpYTUXJIIOACH U
coTepexXuBaHUe
63. | ['eneTnueckue Hayyamcs: 06061math nHGOPMAIIHIO TIO TEME B BUJIC PeryasituBHblie: UM
CXEM, BBITTOJHATH TECTOBYIO paboTy
PAIBI METAILIA, Paszmanuaror ciocod u
pe3yJbTaT 1EUCTBUS
HEMeTaua u
MEePEXOHOT0 MeTaa IMo3naBaTeabHbIE:
Brnagerot o6mum npuemom
pelIeHus 3a1a4
KomMmykaTuBHBIE:
Kountponupytot nerictust
napTHepa
64. | Tpenunr- PeryasituBHblie: Bripaxarot
TECTHPOBAHUE TI0 aJIeKBaTHOE
Paznuuatot cioco0 u
Bapuantam ['TA IIOHUMAaHUe

MIpOoHUIbIX JICT U

pe3ynbTaT JeUCTBUS

IMMPpUYHH yCIICXa U




JI€MOBEPCUU

ITo3naBaTeIbHbIE:

Brnagerot o6mum npuemom
perieHus 3aay

KommykaTuBHBIC:

KonTtponupyroT aeiictBust
napTHepa

Heycrexa
yueOHOI
JeSATeITbHOCTH

65.

KontponbHas
padora Ned

Pemennie ' 1A

Hayuamcs: npuMeHATh NOJyYCHHBIEC 3HAHUS U
c(opMHUpPOBAHHBIE YMEHUS [T PELICHUs YIeOHBIX 3a/1a4

PeryasiTuBHbIe:
OCYIIECTBISAIOT IIOIIArOBbIN U
UTOTOBBIN KOHTPOJIb 110
pe3yabpTaTy

ITo3naBareJbHBIE:

CTpPOSIT peYeBOE BHICKA3bIBAHUE
B YCTHOW U MMCHbMEHHOMN

dbopme
KommykarusHbIe:

DopMyIHPYIOT COOCTBEHHOE
MHCHUC U ITO3HUITUIO

66.

AHanu3 KOHTPOJIbHON
paboThl

67

68

Pe3zeps







OINIUCAHUE YYEBHO-METOJANYECKOI'O 1
MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUA
OBPA3OBATEJIbHOU AEATEJBHOCTHU

YuedoHO — MeTOaAMYECKOE 00ecIeueHue

1. OcHoBHas o6pazoBatenbHas nporpamma OOO MKOY bonsmennukunckas COLL Ne 5

2.  Amropckas nporpamma  O.C.I'abpuensina,  coorBercTBytomas  DenepampHOMY
l'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAApTy OCHOBHOTO oOmiero oOpa3oBaHUs U
nomnymieHHass MuHucTepcTBOM oOpa3zoBanus U Hayku Poccuiickoit ®@enepannu (O.C.I'abpuensu
IMporpamma kypca xumuu st 8-9 kiaccoB  001IeoOpa3oBaTeNIbHBIX — yupexacHuid [
O.C.l'abpuensian. — M.: Jlpoda, 2012r.).

3. T'abpuensn, O.C. Xumusa. 8 kmacc: y4ed. s oOuieoOpazoBarenbHbIX yupexaenuin /O.C.
Iabpuensa.-2-e uzz. crepeorur.- M.: Jlpoda, 2013.-286 c.

4. T'abpuensH, O.C. Xumusa. 9 kmacc: yuebnuk /O.C. I'aGpuensn, B.M. Cusornazos, C.A.
Cnankos. -M.: [Ipoda, 2014.-158 c. — (HaBuratop).

5. I'abpuensn, O. C. HacronpHas kHura yuurens. Xumus. 9 k i1.: meroaudeckoe nocoodue / O. C.
Iadpuensn, U. I'. Octpoymos.- M.: Ipoda, 2010

6. I'abpuensH, O. C. Xumus. 9 Kiacc.: KOHTPOJIbHBIE U MPOBEPOUHBIE padoThl K yueOHuky O. C.
labpuensna «Xumus. 9 / O. C. T'abpuesnsn, I1. H. bepeskun, A. A. YmakoBa u ap. — M.: Jlpoda,
2009r.

7. Tabpuensn, O. C. U3ydaem xumuto B 9 xi.: aumpaktudeckue matepuansl / O. C. 'abpuernsH, H.
I'. OctpoymoB.- M.: bauk muttoc, 2009r.

8. I'abpuensn, O. C. Pabouas terpanp. 9 k 1. K yuednuky O. C. I'abpuensna «Xumus. 9»/ O. C.
I'abpuensn, A. B. Smykosa. - M.: Ipoda, 2012r.

9. I'abpuensu, O. C. Xumus B TecTax, 3ajmavdax, ynpaxuenusax. 8— 9 k. / O. C. N'abpuensn, H.
I1. BockoboitaukoBa.-M.: [Ipoda, 2009r.

MaTepl/IaJILHO-TeXHI/I‘{eCKOG odecneueHue

st oOydeHuss yyalmxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUH ¢ TpeOoBaHUsIMU DeepanbHOro
rocy/lapCTBEHHOI0 00pa30oBaTeIbHOIO CTaHAapTa HeoOXonuWMa peanu3alus AesTeIbHOCTHOTO
noaxona. JleaTeapbHOCTHBINA MOAX0 TpeOyeT MOCTOSIHHOW OMOpBI Mpoliecca OOyYeHHs] XUMUU Ha
JI€MOHCTPAIIMOHHBIN SKCIIEPUMEHT, PAKTUUECKHUE 3aHITHS U 1a00PaTOPHBIE OMBITHI, BHIMOIHIEMbIE
yuammmucs. KaOWHET XUMUU OCHAIICH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO H JIa00paTOPHOTO
000Opy/lOBaHUsl MO XUMHUHU JJii OCHOBHOM IIKONBI. B KaOMHETe XUMHUHM OCYLIECTBISIOTCS Kak
ypouHasi, TaK W BHEYypo4Hass (opMbl y4eOHO-BOCIIMTATEIHHON NEATETBHOCTH C YYal[UMUCS.
OcHamenne B Ooubllield YacTH COOTBETCTBYeT IlepedyHio oOopynoBaHus KaOWHETA XUMHH M
BKIIFOUACT PA3NIUYHBIC THUIIBI CPEACTB OOy4YeHHs. BONbIIyi0 YacTh OOOpPYIOBaHUS COCTABISIOT
yueOHO-TIpakTHUeckoe U ydeOHo-mabopaTopHOe 00OpyAOBaHHE, B TOM YHCJIE KOMIUIEKT
HATYpaJIbHBIX OOBEKTOB, MOJEIH, MPUOOPHl U WHCTPYMEHTHI JJIsi MPOBEACHHUS JEMOHCTpPAlUH U
NPAaKTHYECKUX 3aHATHUI, IEMOHCTpAIIMOHHBIE TaOTUIIbI, BUACO, MEIMa OCHAIIICHHE.

B KOMIJEKT TEXHUYECKUX M HH(POPMAIMOHHO-KOMMYHHKATUBHBIX CPEACTB OOYyYCHHS
BXOJAT: ammapaTrypa /s 3amucel M BOCHPOM3BENEHUS ayauo- U BHAEOMH(pOpMaluy,
KOMITBIOTEP, MYJbTUMEINA MPOEKTOP, JOCKAa C MHTEPAKTUBHOM MPHUCTaBKOW, KOJUIEKIUS Meaua-
pecypcoB, Bbixos B IHTepHET.

Hcnonp3oBaHue 37€KTPOHHBIX CPECTB 00YUEHUS TO3BOJISIOT!

® AKTUBHU3UPOBATH ACATCIIbHOCTD o6yan01u1/1xcs1, oJiy4aTtb 0oJiee BHICOKHE KaueCTBCHHEIC
PE3YIIbTATHL 06yquI/151;



e 1pu noaroroBke k EI'D obecrieunBaTh CaMOCTOSATEIBHOCTh B OBJIQJCHUN CO/ICPKaHHEM
Kypca.

e ¢opmupoBars UKT - KOMIIETEHTHOCTD, CIIOCOOCTBYIONIYIO YCIIEITHOCTH B Y4€OHOM
JeSITeNbHOCTH;

e (dopmupoBats YVY/I;

Hamypanvnvie 06vexkmul

HatypanbHble 0OBEKTHI, HCIIOJIb3yeMble B OOYUYE€HUM XHMHH, BKIIIOYAIOT B €€0s KOJUIEKIMU
MUHEpAJIOB U TOPHBIX IOPOJA, METAJIOB M CILJIABOB, MHUHEpAJbHBIX YAOOpEHMi, IacTMacc,
Kay4yKOB, BOJIOKOH H T. [I.

O3HakoMJIeHHE y4alMxcsi C¢ o0pa3liaMd MCXOJHBIX BEIECTB, IMOJYHPOAYKTOB U T'OTOBBIX
U3JeNUi TO3BOJISIET MOJIYYUTh HAIJIAHOE MPECTaBICHHE 00 3TUX MaTepuaiax, UX BHEIIHEM BHJIE,
a TaK)Ke 0 HEKOTOPBIX (PU3MIECKIX CBOWCTBAX.

Xumuueckue peaxkmuesl u mamepuaiibl

OO6parmierre CO MHOTHMH BEHIECTBAMH TPeOyeT CTPOTOro COOJIOJAEHUS TPaBWI TEXHUKH
663OHaCHOCTI/I, OCO6€HHO ITPU BLBIITOJIHCHHUU OIBITOB CaMUMH YHAIITUMUCH. Bce HCO6XOI[I/IMI>IG MCPBI
MIPEOCTOPOIKHOCTH YKa3aHbl B COOTBETCTBYIOMIUX JIOKYMEHTAaX U MHCTPYKIIHSIX.

Xumuueckaa nabopamopuan nocyoa, annapamost u npuodOpsl

Xumudeckas nmocyaa nmoaApasaciadeTCsa Ha ABC I'PYIIIbL: OJId BBIIIOJHCHUS OIIBITOB yUalllUMHUCS U
ACMOHCTPAIIMOHHBIX OIIBITOB.

[TpuGopsl, anmapaTsl U YCTAaHOBKH, UCIOJIb3YEMbIE HA YPOKAaX XMMHHU, MTOAPA3JIEISAIOT HA OCHOBE
IPOTEKAIOIUX B HUX (QU3NYECKUX U XUMUYECKHUX.

Mooenu

OO0BexkTaMu MOZCIIMPOBAHUA B XUMHU ABJIAOTCA aTOMbI, MOJICKYJIbI, KPUCTAJJIbI, 3aBOJACKHC
arraparkl, a TAKXKE IPOUCXOAANIUC IMTPOLECCHI.

B npenonaBanuy XMMHHM UCTIOJIB3YIOTCS MOJACIH KPUCTALNTMICCKUX PEIICTOK aiiMasa, Tpadura,
cepsl, docdopa, okcuna yraepoaa(ly), moBapeHHOU conu, Jbaa, KWojaa, Kkelne3a, MEIH, MarHus,
Ha0OPBI MOJIeNIel aTOMOB JIJII COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJICIICH MOJICKYJI.

Yueonwvie nocooua na neuamnoit ocnose

B mnpouecce o00yueHHS XMMHUU HCHOJB3YIOTCS  CIEAYIOIIME TaOJIUIBl TOCTOSHHOTO
skcrionnpoBanus: «llepuonnyeckas cucrema xuMuueckux snemeHTos /.M. Menneneesay,
«Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUN U COJNEN», « DNEKTPOXUMUYCCKUH Pl HAPSHKCHUN
MeTaJuIoB», «KpyroBopoT BEIecTB B IPUPOAE» U AP.

JUis  opraHu3aluMu  CaMOCTOSITENIbHOM paboThl OOyYaroIIMXCS Ha YPOKAaX HCIHOJB3YIOT
pa3HooOpa3Hble AMIAKTHUECKHE MaTepUalbl: TETPAAM Ha IEYaTHOW OCHOBE WIJIM OTICNIbHBIC
paboynie TUCThl — UHCTPYKIMU, KAPTOUKH C 33JaHUSIMH PA3HOM CTETIEHU TPYAHOCTH AJIS U3yUCHHUS
HOBOI'0 MaTepHaja, CaMOIIPOBEPKU M KOHTPOJIS 3HAHUM ydaluxcsl.

Jnis obecniedeHrs: 6€30MacHOTO TpyAa B KaOMHETe XUMUU UMEETCS:

® [IPOTHUBOIIOXKAPHBIA UHBEHTAPh
® anTeuky ¢ HAOOPOM MEIMKAMEHTOB U NEPEBA30UHBIX CPE/CTB;
® MHCTPYKIMIO [0 IpaBUIaM 0€30MacHOCTH TPYy/a sl 00ydJaromuxcs



YKYpHAJI pETUCTPAIIIN MHCTPYKTAXka IO MpaBuiIaM 0€30MacHOCTH Tpy/a.

Menauapecypchbl:
1. Enuneie oOpa3oBaTebHbIE PeCypChl ¢ caiita WWW. school-coolection.edu.ru
2. (eaWHOM KOJJIEKIIUU 00pa30BaTEIbHBIX PECYPCOB)
3. CD «Heopranuveckass XuMusi», U3AaTEIBCTBO « Y UUTEITb)
4. CD «Opranudeckasi XUMUsS», U3JATEINBCTBO «Y UHTEIIb)
5. CD «Oo01ias XxuMus», U3JaTeNbCTBO «Y YUTEIIbY
6. CD «Xumust 3J1eMEHTOBY, U3JIATENBCTBO «Y UUTEIIb)
7. Xumus. [IpocBemenue «Heopranudeckas XumMus»,. 8 kiacc. (Ha 2-X JUCKax)
8. Xwumus (8-11 knacc). BuptyanbHas naboparopus (yueOHOE 3JIEKTPOHHOE U3/IaHHUE)
9. CD «Xwumus 8-11 knaccy, bubnamoreka 3J1eKTPOHHBIX HATJISITHBIX TTOCOOUH.
10. CD Camoyuuntens «Xumus s Bcex» (8-11 kiacc)
11. CD «Xumus B mkoiie. MuHepasibHbIE BEIIECTBAY, JIIEKTPOHHBIE TECTHI.
12. CD «Xumus 8 kiaccy, 3JIeKTpoHHOE yaeOHoe m3nanue J[poda, MyaTpTUMETHITHOE
npunoxenue Kk YMK «Xumus 8 kinace»
13. CD «Tpenaxkep 1o XUMHUH, TECTHI JJIs TOJITOTOBKU K IK3aMEeHaM, 2 IIT.


http://www/

Nudopmanmonnas kapra padoyeit

NPOrpaMMsbI 10 XUMHH

2020-2021 1.

®.1N.0. yuurens ®énoposa Jlronmuna lMBaHoBHa
OG6pazoBanue Briciiee

KBanudukannonnas kateropus BBICIIIAS KB. KATETOpHUs
[Ipenmer XUMUS

[Iporpamma (roa u3ganus, U3AaTEIbCTBO,
aBTOp)

[TpumepHas mporpaMma 1o yaeOHbIM
npeameTam «Xumus 8-9 Kiaaccel» (CTaHAAPTHI
BTOpOTrO mokojeHus) M., [Ipocsemienue, 2015;
aBTOPCKOM yueOHOI MpOrpaMMbI
O.C.l'abpuensin «IIporpamma 0CHOBHOTO

obmrero oopazoBanus. Xumus. 8-9 kimacce».
M.: Ipoda,2015; (®I'OC);

VueOHuK (Ha3BaHHE, aBTOP, U3ATEIHCTBO)

Xumus. 8 xkinacc ABtop: O.C. I'abpuensn

000 «/Ipoda» Mocksa 2016

KonmuecTBO 4acoB B HEAENTIO




Nudopmannonnas kapra

paboueiil mporpaMmbl 0 XUMHUHU

2020-2021r.

®.1N.0. yunrens

®énoposa Jlronmuna MBanoBHa

O6pa3oBanue

Bricmiee

KBanupukannonnas kareropus

BbICHIAA KB. KaTCTOpHrA

IIpenmer

Xumug

[Iporpamma (roj U3aHus, U3AATEIBCTBO,
aBTOD)

[TpumepHas mporpaMma 1o yaeOHbIM
npeaMeraM «XuMus 8-9 Kinacch» (CTaHIapPTHI
BTOpOro nokojenus) M., Ilpocsemenue, 2015;
ABTOPCKOM y4eOHOM MpOorpaMMbl
O.C.I'abpuensu «IIporpamma 0CHOBHOTO

obmiero oopazoBanus. Xumus. 8-9 kinacce». M.:

VYyeOHuK (Ha3BaHUE, aBTOP, U3ATENBCTBO)

Xumus. 9 knace Atop: O.C. I'abpuensa OO0
«/Ipoda» Mocksa 2016

KomnyecTBO 4acoB B HEZENIO




IIpome:xxyTouHasi aTTecTanus 3a Kypc 8 kiacca.
Kpurepuu oueHku

UTo0bI OIIEHUTD BBITIOTHEHUE TIPOBEPOTHON PabOTHI, HAJO0 MOICYATATH CYMMAapHBIA TECTOBBII
Oa.

3a KakI0€ BEpHO BEHITIOJHEHHOE 33JlaHHe C BHIOOPOM OTBeTa (JacTh A), KpoMe 3adaHuii A 2,
A 4, A 10, BoictaBnsiercs 1 Oamn. 3a 3amanue ¢ KpaTKUM OTBEeTOM (4acTh B) u 3amanus A 2,
A 4, A 10 — 2 Gamma. MakcumanbHOE YHCIO OAJTIOB 32 BEPHO BBIMIOJIHEHHOE 3aJaHUE C
pa3BEPHYTHIM OTBETOM 3aBHUCUT OT YHCJIA KOHTPOJIUPYEMBIX BJIEMEHTOB M COCTaBISET: 3a
3aganne C 1 — 3 Oamna, 3a 3aganue C 2 — 4 Oanna.

MaxkcuMansHBIH Ol 32 IPaBUIILHO BBIIIOJTHEHHYIO padoTy — 24.

YcnemHoCTh BbIIOJIHEHUSI PA00THI ONpeesisieTcs B COOTBETCTBHU €O HIKAJIOH:

oleHka «3» - 8- 14 dauios
orneHka «4» - 15-19 dawios
omeHka «5» - 20— 24 GamwioB

Ha Bemmonaenmne paboTel oTBOAUTCS 45 MUHYT.

Bapuanr 1
Yacts A

Al K xuMugeckum sBICHUSIM OTHOCHTCS mpornecc

1) u3MenbueHHs caxapa 10 COCTOSHUS Iy IPbI
2) mpeBpalieHue BOBI B JIE

3) mosiBieHHE BOJBI HA KPHIIIKE YalfHUKA

4) ropenne cBeun

A2 OtHocUTenbHAA MOJNEKyJsIpHas Macca mojekynsl C,H,0,4 paBHa

1) 130 2) 90 3) 29 4) 49

A3 C pacTBOpOM COJITHOM KHACJIOTHI pearupyroT 006a BemecTBa:

1) Znu CuO 3) K,CO; u SO,
2) Su CO, 4) NaOH u Ag

Ad CreneHb OKMCIIEHHUS cephl paBHa + 4 B COeAMHEHUH

1) Na,S 2) SO,  3)H,SO,  4)CaS

AS OO0myM B CTPOCHHH aTOMOB 3JIEMEHTOB 3 TIepHOIa SBIIACTCS

1) 4KCIIO ANEKTPOHOB HA BHEITHEM DHEPIETHUYECKOM YPOBHE
2) BeUYHMHA 3apsIIOB P aTOMOB

3) 9KCIO AIEKTPOHOB B aTOME
4) 9HCII0 AIEKTPOHHBIX CIOEB

A6 Vkaxure pacipeaciICHUC 3JICKTPOHOB 110 S9HECPITCTUICCKHUM YPOBHAM B aTOME CCPLI

1) 2, 8, 8 2) 2, 8 4 3) 2 8,6 4) 2,6

®denHomndTaneuH OKPACUTCS B MATHHOBBIN IIBET B PACTBOPE BEIIECTBA, (OPMYIIa KOTOPOTO

1) HNO;  2) BaCl,  3) KOH 4) Ca(NOy),

A7

A8 HaunOonbiee urcio HOHOB 00pa3zyeTcsi B pacTBOPE MPH AUCCOLUALNHU 1 MO

1) AICI, 2) Mg(NOy), 3)H,S0,  4) KOH



A9

A10

B1

B2

C1

C2

Al

Ykaxure GopMylTy COeTMHEHHS ¢ MOHHOM CBS3BIO

1) O 2) KBr 3) CF, 4) N,
CymMma k03¢ GUIMEHTOB B YPaBHEHUN PEaKIIUU:

CuO + Al — Cu + AlLO;  paBHa
1)7 2)5 3) 8 4) 9

Yacte B

Y CTaHOBUTE COOTBETCTBHE MEXIY POPMYJION BEIIECTBA M KIACCOM HEOPTaHUIECKUX
BEIIECTB

DOPMVYIJIA BEHIECTBA KIJIACC HEOPT'AHMYECKUX
BEIIECTB

1) K,SO, A) OCHOBHBIE OKCHIBI

2) H,SiO; B) xkucnotsr

3) NaOH B) comm

4) K,0 I ménoun

3anuimuTe B Ta6J'II/I]_[y 6YKBI>I, COOTBCTCTBYIOIIINC BLI6paHHI>IM OTBE€TaM

1 2 3 4

YcraHoBUTE COOTBETCTBUE MEXKY YPABHEHHUEM PEAKLUU U TUIIOM XUMUYECKOU peaknuu

YPABHEHUE TUIT PEAKITNN

1) O, + 4NO, + 2H,0 = 4HNO; A) peakius pa3ioxKeHUs
2) AgNO; + HCI = AgCl + HNO; b) peakuus coequHEHUS
3) CaCO; = Ca0O + CO, B) peaxuus 3amenieHus
4) Fe + CuSO, = FeSO, + Cu I') peakuuns oOMeHa

3anummurte B Ta0nuiy OyKBbI, COOTBETCTBYIOIINE BEHIOPAHHBIM OTBETAM

1 2 3 4

Yacrte C

CocTaBbTe YypaBHCHHE pEAKIMH TOPCHHS QIIOMUHHS. Bblunciure, Kakoi 00BEM
KHCJI0poa (H.y.) MOTpedyeTcs IS MOTHOTO CKUTAaHUS 54 T aJFOMUHHS.

3anumuTe X0/ PeIIeHUs U OTBET Ha 00paTHOM CTOpOHE OJIaHKA WJIH Ha OTACIEHOM JIHCTE.

3anuunTe ypaBHEHHUs PEAKIUI COTJIACHO LEMOYKE MPEBPALIEHHUI:
P— P205 — Na3PO4 — Cag(PO4)2

I[J'If[ OHHOﬁ nu3 peaKuHﬁ, MIPOTCKAroMX B paCTBOPE, 3AMUIIUTC HOHHBIC YPAaBHCHU.

3anummTe OTBET Ha 06paTHOﬁ CTOPOHC OJIaHKa WU Ha OTACIBbHOM JIUCTE.
Bapuant 2
Yacts A

K xuMudeckum SBICHUSIM HE OTHOCHUTCS mponecc

1) miaBnenue napaduna



2) CKHCaHHE MOJIOKA
3) pKaBJICHHE Kele3a
4) mosiBiieHUE HaNETa 3eIEHOTO I[BETA HA MEITHBIX M3ICIHUIX

OtHocuTenbHasa MosieKysipHas Macca Mmojekynsl H,CO3 paBHa

1)42  2)86  3)88  4) 62

A2

A3 C pacTBOpOM CEpHOM KUCIOTHI pearupyroT 006a BEelIecTBa:

1) C u NaC 3) Mg u Ba(OH),
2) CaCO; u Cu 4) KOHu Hg

CcremneHb OKUCICHHS a30Ta paBHa +3B COCIMHCHUN

1) NazN 2) NH; 3) HNO; 4) N,O;

A4

OOuwmM A7 3IEMEHTOB IIaBHON moArpymnis! || rpynms! sBasercs

AS

1) 9KCII0 ANEKTPOHHBIX CIIOEB

2) 9UCIIO AJIEKTPOHOB HAa BHEITHEM DHEPTETHIECCKOM YPOBHE
3) 9KMCIO AIEKTPOHOB B aTOME

4) BennuuHA 3apsA0B sIep

Vkaxure pacripeacjCHUE 3JICKTPOHOB IO SHEPI€TUICCKUM YPOBHAM B aTOME MarHus

1) 2, 8, 2 2) 2, 2 3) 2, 8 4 4) 2, 8

A6

JlakMyc OKpacHuTCsl B KPacHBIM LIBET B PaCTBOPE BEIIECTBA, (JOPMYya KOTOPOrO

AT

Haunmenbiee ancio noHOB 00pa3yeTcsl B pacTBOPE MpHU JUCCOUAINTUIN | MOTB

1) FeCl, 2) Na,S 3)KNO;  4)BaCl,

A8

A9 Ykaxure GopMyTy COCAMHEHISI ¢ KOBAICHTHOHN HETOJISPHOMN CBSA3BIO

1) Cl, 2) H,S 3) NaF 4) CO,

CymMma k03¢ QUIMEHTOB B YpaBHEHUHU PEAKLIUU:

A10

K,0 + HCI — KCI + H,O paBHa

1)4 2)7 3) 6 4) 5
Yacts B

Y CTaHOBUTE COOTBETCTBHE MEXY POPMYJION BEIIECTBA M KIACCOM HEOPTaHUYECKUX
BEIIECTB

B1

OOPMVIJIA BEIIECTBA KIIACC HEOPI'AHMYECKUX BEIIECTB

1) CaCOs, A) HepacTBOpPHMbIC OCHOBAHHUS
2) Cu(OH), B) KHCIOTHI

3) P205 B) COJIn

4) HCI I') KHCIIOTHBIE OKCHIEI

3anummuTe B Ta6J'II/II_[y GYKBLI, COOTBCTCTBYIOIIINC BLI6paHHI>IM OTBETaM

1 2 3 4




C1

Cc2

YcTaHoBUTE COOTBETCTBHE MCXKAY YpPaBHCHUCM PCAKIIUU U TUIIOM XHUMHYECKOU peakuu

YPABHEHUME TUIT PEAKIINUN

1) Cu(OH), = CuO + H,0 A) peakiust 3aMeleHus
2) Mg + 2HCI = MgCl, + H, B) peakuus coequHeHus
3) MgO + CO, = MgCO; B) peaknus oomeHa

4) BaCl, + Na,SO, = BaSO, + 2NaCl I') peakuus pa3inosKeHus

3amumure B Ta0IUIy OYKBBI, COOTBETCTBYIOIIHE BHIOPAHHBIM OTBETaM

1 2 3 4

Yacrte C

CocraBpTe ypaBHEHHE peakuuu ropeHus (ocdopa. Paccuwmraiite, kakoli 00BEM
KuciopoJia (H.y.) motpedyercs uisi ToJTHOro cxxuranus 62 r gocdopa.
3amumuTe X0 peieHusl U OTBET Ha 0OpaTHOW CTOpOHE OJIaHKa MITM Ha OTAEIBHOM JIMCTE

3anumnTe ypaBHEHMsI PEAKIU COTIACHO LIETTOUKE MPEBPALICHUN:
Mg — MgO — MgCl, — Mg(OH);

st onHOM U3 peakiyid, MPOTEKAIINX B PACTBOPE, 3AMUIIUTE HOHHBIE YPABHEHUS.



IIpome:kyTOuHAsI aTTeCTALMS IO XUMHHM IS 9 Ki1acca
1.HazHa4eHue npoBepoYHO padoThl
[IpoBepounast paboTa MPOBOIUTCS C LEIbIO YCTAHOBJIECHHUSI COOTBETCTBHS KaueCcTBa
MOJrOTOBKH oOyuatomuxcs TpedoBanusiM deepanbHOro KOMIOHEHTA
roCy/lapCTBEHHBIX CTAaHAPTOB OCHOBHOT'O 00111er0 00pa30BaHuUs MO XUMHUH.
2. CTpyKTypa IpOBEepOYHOH padoThI
Kaxxnprit BapuaHT poBepovHO paboThl cocTouT U3 11 3amanmii:
8 3aymanuii — ¢ BBIOOPOM OTBETA (YacTh A);
2 3a71aHus — C KpaTKUM OTBETOM (4acTh B).
1 3amaHne — BBICOKOTO YPOBHS CIIOKHOCTH C pa3BEpHYTHIM 0TBETOM (dacTthb C)
BapuaHTbl COOTBETCTBYIOT 0a30BOMY YPOBHIO CJIOKHOCTH.
B kaxxnom 3aaHuu yactu A npeioKeHbl UEThIpE BApUaHTa OTBETA, U3 KOTOPBIX
HYKHO BBIOPATh TOJIBKO OJIUH.
3anaHus 4acTu B- OTBeT Kk 3ajaHUAM 3TOM YaCTH 3aIIMCBIBAETCS B BUJE
nocjenoBaTeabHbIX (P Tabnuiy. KaxxaoMy sneMeHTy nepBoro croiadua Hasio
MIOCTAaBUTh B COOTBETCTBHUE JIEMEHT BTOPOT'O CTOJIONA (IPUYEM B 3TOM CTOJIOLIE MOTYT
OBITh U JTUIIHUE DJIEMEHTHI).
3anannn yactu C — HEOOXOUMO PEIINTH 33/1a4y
3. Bpems BbINOJIHEHHSI Pa0OThI
Ha BrImonHeHue Bcell NpoBEepOYHON pabOThl OTBOAUTCA 45 MUHYT.
4. JlonoJaHUTENNbHBIE MaTepHallbl U 000PYAOBaHHUE
* [Iepnoanueckas cucreMa xuMudeckux ieMeHToB /(.M. Menneneesa;
* TabJIMIIa PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIe B BOJIE;
* 3JIEKTPOXUMMUYECKUIN PsIT HAIIPSKEHUST METAILIIOB;
* HEIPOTPAMMHUPYEMBIH KaJIbKYIATOP.
5. Cucrema ouleHUBAHMA OTAEJIbHBIX 3aJaHUI 1 padOTHI B LeJIOM
A) Kaxnoe 3amanue yacTu A orieHuBaeTcs 106amn
b) 3ananue yactu B ouenuBaercs B 2 6aiia, npu Hanmuuuu 1 ommOku -1 6as.
B) 3apanue yactu C -4 6amna
O6mas cymma 6amioB — 16
Kpurepuu oneHok
0-7 8-11 12-14 15-16
2 3 4 3)

6. Pacnipenesienue 3a1aHuii IPOBEPOYHOIl PadoTHI MO COEPKAHUIO U
NpoBepsieMbIM YMEHHUAM

[IpoBepouHble MaTepHalbl BKIOYAOT OCHOBHBIE 3JIEMEHTHI CO/IEPKAaHUS Kypca

XUMHHU OCHOBHOM IIKOJIBI.

Pacnpenesienue 3aJaHuil 110 OCHOBHBIM COJePKATEIbHBIM 0JI0KaM YU4eOHOr 0 Kypca
MpeICcTaBJIeHO B Ta0JnIIe.

3 IIpoBepsieMblil 2JIEMEHT COAECPKAHUS IIpose
aJlaHue psAEMBIi
DJIEMEHT
COJIepKaHus
Al Crtpoenue aToMOB nepBbIX 20 XUMHUECKUX 3JIEMEHTOB 1,1
ITepuonnueckont cucremsl Jl. 1. Menneneena
A2 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB AJIEMEHTOB M UX 1,2,2

COCIMHEHUH B CBA3U C M0OJI0KeHHEM B lleproauyeckon
cucteMe xummudeckux sneMmenton JI.M. Menaencena.

A3 Ctpoenne Mosiekysn. XuMHU4YecKas CBA3b: KOBaJEHTHAs 1,3
(nosnsipHas ¥ HENOJISIPHAsl), MOHHAs, METAJUIMYECKas
A4 BanenrHocts xuMuueckux djieMeHToB. CTeneHb 1,4

OKHUCJICHUA XUMHNYCCKHUX 3JICMCHTOB




A5 Peaknuu noHHOTO 0OMEHA U YCIOBUS UX 2,5
OCYIIIECTBICHUS

A6 DJIEKTPOIUTHI U HEANEKTPOJIUTHL. KaTHOHBI M aHUOHBL. 2,4
DNEKTPOIUTHUYECKAS JUCCOLUALUS KUCIIOT, LIEJI0YEN U conel

(cpennmx)

A7 OKHCIIUTEITbHO-BOCCTAHOBUTEIIPHBIC PEAKIIUH. 2,6
OKHUCIINTEIL U BOCCTAHOBUTEID

A8 Brrgauciennst MaccoBOM J0JIM XMMUYECKOI'O DJIIEMEHTA B 45,1
BEIIECTBE

Bl OcHoBHBIE KJIacchl HEOpraHUYeckux BemecTB. Homenknatypa | 1,6
HEOPraHUYECKUX COEAUHEHHI

B2 B3auMocCBsI3b pa3IMYHBIX KIIACCOB HEOPTAHUICCKUX 3,3
BEILIECTB

Cl KommnekcHas 3aqa4a, BKIIFOYArOIIas BeIYuciaenue konnuectsa | 4,4,3
BEIIECTBA, MACChI MJIM 00bEMA MPOAYKTOB PEAKITUH 110
KOJIMYECTBY BEIECTBA, MACCE WIIH 00BbEMY OTHOTO U3
peareHToB, COACPIKAIICTO MPUMECH U PacUYeT MPAaKTUICCKOTO
BBIXOJIa MTPOTYKTA.

WM TIPOJIYKTOB PEAKITUI

HpOMe)KyTO‘lHaﬂ aTrecranusa

Bapuanr 1
Al B aTome XMMHUYECKOTO 3JIEMEHTAa, pacnoioxkeHHoro B 3 nepuoae, VI rpymne,
TJIABHOM TIOTPYIIITE, 3apsi sJipa paBeH 1)+3, 2)+6, 3)+16, 4)-16.

A2.B kakoMm psly XUMHUYECKHE SJIEMEHTHI PACIIONIOKEHBI B TOPSIKE OCIA0IeHNUs
HEMETAUINYECKUX CBOUCTB?

DA __3b Bi 3)PBa —Ca Be

2 —Nha Li “4pFe —kuU Zn

A3 q)OpMy.HBI BCIICCTB TOJIBKO C KOBAJICHTHBIMHU HOJISIprIMI/I CBA3AMU HpI/IBeI[CHI:I B
pany:

1) HCI, N, 2) Cl, HCI 3) CH;, NH;  4)K;0, PHj

A4..B KakoM COeTMHEHHH CTETIeHb OKHCIIeHHs dochopa paBHa +57

1) PH,CI  2) P,Os  3)H3PO3; 4)P,03

AS..Mexny KakuMH BEIIECTBAMU BO3MOYKHO B3aUMOJICHCTBUE ?

1) BaCl, u NaNO3 2) (NH4)2SO4 u AI(NO3); 3) FeClz u KOH 4) NaCl u Ba(OH),
A6.Katronsl BOAOpO1a ¥ aHMOHBI KUCJIOTHOTO OCTaTKa 00pa3yroTcsl MpU MOTHOU
JUCCOLIMALINU:

1) xnopuaa HaTpusi 2) CEpHOM KUCTOTHI 3) OKCHIA cepbl 6. 4) THAPOKCUIA KaTHs
A’7. B ypaBHEHHH peaklyy, IPOTEKAOILEH 110 CXeME

Zn + HCl — ZnCl, + H,,

K03 punueHT nepen GopMyIIoi OKUCIUTEINS PABEH:

1) 1. 2)2 3)3 4)4

A8..MaccoBas 1os a3ota B HUTpaTe Oapusi paBHa:

1)10,7% 2)7,0% 3)9,3% 4)24,1%

B1. YcranoBute cooTBeTCTBUE MEXTY (DOPMYIION BELIECTBA U KJIACCOM
HEOPraHMYECKHUX COSIUHEHH, K KOTopoMy oHO npuHaanexut. (Lludpsr B oTBEeTE MOTYT
MTOBTOPSITHCS)

DopmyJIbl BEIIECTB Knaccel Heopraumueckux CoeTMHEHUN
A) NazPO, 1) OCHOBHBIE OKCH/IBI
b) H3PO, 2) KHCIIOTHI




B) NaOH 3) conu

I') Na,O 4) menoun

5) KUCIIbIE COJTH

6) am(oTepHBIE THIPOKCUIBI

OTtBeT:

B2VYcranoBure cOOTBETCTBHE MCXKAY UCXOOHBIMU BCIICCTBAMHU U MPOAYKTAMU PCAKITNU

Hcxonuble BeniecTna [IponykTsl peakunu
A) Fe + HCI(xoHw. —» 1.FeCl, + H,
b) Fe + HCl(pa36.) —» 2.FeCls + H,
B)Fe +Cl; — 3.FeCl;
4.F€C|2
OtBer:
A |b |B

C1.200 rpamMMOB pacTBOpa HUTpaTa cepedpa cMemain ¢ U30BITKOM pacTBOpa XJIopuaa
Hatpus. Beiman ocagok Maccoit 17.22r. Beruncnure MaccoBYIO A0OJO COJIU B pacTBOpE
HUTpaTa cepedpa.
HpOMe)KyTO‘lHaSI arrecrangus
Bapuanr 2
Al B aTome XMMHYECKOTO 3JIEMEHTA, PACIOJIOKEHHOTO BO 2 niepuoe, V rpynne,
TJIABHOW TIOJTPYIIIE, YHUCIIO0 3JIEKTPOHOB Ha MOCIeaHeM ypoBHe pasao 1) 3, 2)5, 3)
7, 4)14.
A2. HeMeTannnueckre cBOMCTBA a30Ta ciaadee, yeM HEMETAJIMYECKHUE CBOICTBA:
l.kucnopoma 2.yraepona 3.docdopa 4.xanus
A3.Xumuyeckas CBsI3b B XJIOPUJIE KaJbIIUA
1 voHHast 2. KOBaJICHTHAs MOJIsipHasi 3. KOBaJIEHTHAs HEMOJspHas 4.MeTaunuecKas
A4.CteneHb OKUCIEHUS +4 cepa IpOosIBISET B COCAMHEHUH:
1.50; 2.NaHSO3; 3.K;S 4.Fey(SO4)3
AS5) .Mexay KakuMH BEIIECTBAMU BO3MOYKHO B3aMMOJICUCTBHE ?
1. C&(NOg)z u NH4C| 2AgC| 1 HNO3 3A|C|3 u K;SO,4 4.BaCI2 1 ZnSOyux
A6. 3HanOospiiee KOJUYECTBO aHUOHOB 00pa3yeTcs IPH TUCCOIUAUN | MOJIb:
1.ZnCl,  2.Fe(OH), 3.FeS, 4.Fe(NO3)s
A7.B peakuuu, cxema KOTOpOit
CuO + CO ---- CO, + Cu, BOCCTaHOBHUTEIIEM SIBISETCS
1.C*%*  2.c™ 3.cu® 4.cu*?
A8..MaccoBas 1051 KHCIIOpO/ia B HUTPATE MEJIU:
1.32,7% 2.44,9% 351,1%  4.66,3%
B1 YcranoBuTe COOTBETCTBUE MEKIY ABYMS BEIIECTBAMH U PEAKTHBOM, C MIOMOIIIbIO
KOTOPOTO MOXHO Pa3JIMYUTh 9TH BEIIECTBA.

BEIIECTBA PEAKTUB
A) AgNO3 u NaOH 1) AgNO3
b) K2S u K3PO4 2) KClI
B) Na2SO4 u Fe2(S04)3 3) MgO
4) KOH




OrtBer;

B1.YcranoBure cOOTBETCTBHE MCXKAY UCXOOHBIMH BCIICCTBAMU U ITPOAYKTaMU

peaKIyu:

Hcxonuble BeniecTna [IponykTsl peakunu

A)CuSO4 + NaOH ——» 1H20 + CUSO4

B) Cu(OH); + H,SO, —> 2.CuCl, + BaSO,

B)CuSQO, + BaCl, —» 3. Na,SO, + Cu(OH),
4.CuCl +BaS0O,

OtgBer:

A |b|B

8.ITpu o6xwure 300r. n3BecTHsKa moayuminu 140rokcuaa kanpius. Beraucaure
MacCOBYIO JIOJIF0 KapOOHATa KaJIbIIHs, COACPIKAIIETOCS B U3BECTHSKE
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