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IlosicHUTeNbHAA 3alMCKA

HcxoaHbIMu JOKYMEHTAMU JUIS COCTaBIICHHs pabodell mporpamMMbl y4eOHOTO MpeaMeTa «XUMUs)
SIBHJTUCH:
@Oenepanbhblii 3akoH «O0 oOpasoBanuu B Poccuiickoit @expepauumn» ot 29.12.2012 Ne  273-®3 (B
NEHCTBYIOIIEH pelaKIum).
[Tpuka3 MunuctepcrBa oOpa3zoBanus u Hayku Poccuiickoit ®enepammm ot 17.12.2010 Ne 1897 «O6
YTBEPXKJICHHH (pellepalbHOTO TOCYyJapCTBEHHOTO 00pa30BaTENBHOTO CTAaHJApTa OCHOBHOTO OOMIETo
o0Opa3zoBaHus» (C N3BMEHEHUSAMH U JTOTIOJTHEHHUSIMH ).
[Ipuka3 MunucrtepctBa oOpasoBanusi u Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413 «O6
YTBEP)KJICHUM W BBEACHUU B JEHCTBUE (efepalbHOro TOCyJapCTBEHHOIO 00pa30oBaTelIbHOIO CTaHIapTa
cpenHero oOuiero o0pa3oBaHus» (C U3BMEHEHUSIMU U JIOTIOJTHEHUSIMH ).
[Ipuka3z Munnpocseuienust Poccun ot 20 mas 2020 r. Ne 254 «O6 yrBepkaeHuu ¢eaepanbHOro nepeyHs
Y4eOHUKOB, JIOMYIIEHHBIX K HCMOJE30BAHHIO MTPH PEATH3AINY UMEIOIUX TOCYAaPCTBEHHYIO aKKPEIUTALIUIO
00pa3zoBaTeNbHBIX MPOrpaMM HAuYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOiiero oOpa3oBaHMs
OpraHu3alsaIMH, OCYIIECTBISIOIUMU 00pa30BaTENbHYIO 1€ATEIbHOCTDY.
[Ipukaz Munnpocsemenust Poccum ot 23 pekaOpst 2020 r. Ne 766 «O BHeceHMHM HW3MEHEHHH B
denepanbHBI TIEpeYeHb YYEOHWKOB, [OIMYIICHHBIX K WCIOJB30BAaHUIO TPU peaH3alid HMMEIOIIHX
roCy/IapCTBEHHYIO aKKpeIUTAII0 00pa30BaTeIbHBIX MPOTpaMM HauyalbHOro OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOmero oopasoBaHus, yTBepKACHHBIN nMprukazoM Munmnpocsemenns Poccun ot 20 mast 2020 1. Ne

254»,

[TpumepHBIE OCHOBHBIE OOpa3oBaTeIbHBIE MPOTPAMMBI HAYaJbHOTO OOIIEro 0O0pa3oBaHHsI U OCHOBHOTO
oOuiero o0Opa3oBaHUs, BHECEHHBbIE B pPEECTp OCHOBHBIX OOpa3oBaTeNbHBIX MpPOTrpamMM, OJ00pEHHbIE

(dbenepabHBIM y4eOHO-METOIUUECKUM OO0BEIMHEHUEM 10 00IeMy 00pa30BaHUIO (IIPOTOKOJ OT 8 ampels
2015 r. Ne 1/5).

Metonuyeckie peKOMEHJAlMK 10 peaju3alud 00pa30BaTeIbHBIX MPOTpaMM HadajibHOro OOIIero,

OCHOBHOTO o00miero, cpemnero oOmiero oOpa3oBaHHs, o00pa30BaTENbHBIX MPOTPAMM  CPEIHETO
npoheCcCHOHANTBHOTO 00pa30BaHUs M JOTOJHUTEIBHBIX 00IIe00pa30BaTEIbHBIX IPOTPAMM C IPUMEHEHUEM
AIIEKTPOHHOTO OOY4YeHMs] U AMCTAaHUMOHHBIX OOpa30BATEIbHBIX TEXHOJIOTUH (IPUIIOKEHUE K IHUCHhMY
MunncreperBa npocserienus PO ot 19 mapra 2020 roma Ne I'/1-39/04).

Konnenmus npenogaBanus yueOHoro npeaMera « XuMush» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit
Oenepanuu, pealn3yloNIMX OCHOBHBbIE 00IIe0o0pa3oBarenbHbie MporpaMmbl (yTB. Pemenuem Komnmeruu
Munnpocsenienus Poccun, mpotokon ot 03.12.2019 Ne T1K-4BH).

Peanuzanus 0oOpa3oBaTenbHbIX MPOrpaMM €CTECTBEHHOHAYYHOM M TEXHOJIOTMUYECKON HampaBiIeHHOCTEH 10
XUMHH C HCIOJIb30BaHHEM oOopynoBaHusi neHtpa «Touka pocta». Mertonudeckoe mocobue. - II. .
becnanos M.B. [lopodees, Mockga, 2021 r. — 154 c.

PaGouas mporpamma coctapiieHa ¢ y4€TOM aBTOPCKOM ImporpaMmsbl o xumuu: Xumus. [IpumepHbie
paboune nporpammsbl. [Ipeamernas munus yueouukoB O.C. ['abpuensina, U.I'. Octpoymona, C.A. Crnaakosa.
8-9 kmaccel : yueb. mocobue mia obmeoOpazosar. opranuzauuii / O.C. I'aGpuensn, C.A. Crnagkos -
Mocksaa. : IIpocsemienue, 2019.-80 c.



B cBa3M ¢ OTKpBITMEM LIEHTpAa €ECTECTBEHHOHAy4yHOM HampasieHHOocTH «Touka Pocra» u
OCHallleHneM 00111e00pa30BaTeNIbHOI OpraHu3anuy 000pyIOBaHUEM, CPEICTBAMU OOYUYEHUS U BOCIUTAHUS
BHECCHBI U3MEHEHUS B COJICPKAHNE TEM YPOKOB B YaCTH TPOBEIEHHS MPAKTHUECKUX PabOT, 1a00paTOPHBIX
ONBITOB M JEMOHCTPALIMOHHBIX 3KCIIEPUMEHTOB (COTJACHO METOJWYECKUM PEKOMEHJIAUUsAM  JJs
peanu3anu 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJOIMUYECKOW HAIPaBICHHOCTHU IIO
XMMMHU C UCIIOJIb30BaHHEM 000pynoBaHus LeHTpa «Touka Pocray).

8 Kaacc

e [IpakTuueckas pabora «l3ydyeHue cTpoeHUs miiaMeHn»

e Jlaboparopublii onbIT «M3MepeHue TeMreparypbl KMIIEHHUs BOJbI C MOMOILBIO JaTYUKa
TEeMIIEpaTypbl U TEPMOMETPA

e Jlaboparopublii onbIT «OnpeaeneHne TeMIepaTrypbl IUIaBICHUS M KpUCTaIM3aliiMEeTaia

e JlaboparopHsblit onbIT «OnipesiesieHre BOOTPOBOJHON U TUCTHIIIIUPOBAHHOM BOABI»

e J[eMOHCTpAallMOHHBINA 3KCIIEPUMEHT «BbIIeIeHrne U MOTJIONIEHUE Terula — MPU3HAKXUMHUYECKOU
peaxkuuu

e JleMOHCTpaIIMOHHBIN SKCIIEpUMEHT «Pa310%keHne BObI AIEKTPUUYECKUM TOKOM»

e J/leMOHCTpAIIMIOHHBIN SKCIIEPUMEHT «3aKOH COXPAaHEHUsI MacChl BEIIECTB)

e [IpakTuyeckas pabora «[lonydeHre MmeaHOrO Kymopoca»

e JlaGoparopHslii onbIT «/3ydyeHne 3aBHCMMOCTH pPACTBOPUMOCTHM BEHIECTBA OT
TeMIIEpaTypb»

e JlaGoparopnsIif onbIT «Habmonenne 3a pocToM KPUCTAILIOBY

e Jlaboparopusbiit onbIT «IlepechiiieHHbIi pacTBOP»

e JlaGoparopusrif onbIT «Onpenenenne pH pacTBOpoB KUCIOT U MIEI0UYSi»

e JlaGopaTopHbIif ONIBIT «Peakiiysi HeUTpamu3aum

e JlaGoparopuslii onbIT «OnpeieieHue KUCIOTHOCTH TTOYBBD)

e JlemoHcTpaioHHslil onbIT «TemnepaTypa MiaBieHHs! BEIIECTB C Pa3HbIMU THIIAMU
KPUCTAITMYECKUX PEIETOK

B 9 knacce mpenycMOTpEeHO MPOBEACHHE CICTYIONINX PAOOT:

e JlemoHcTpanoHHBIH onbIT «TernoBoit 3peKT pacTBOpEHUs BEIIECTB B BOAC»

e [IpakTuueckas pabora «DIEKTPOIUTHI U HEITICKTPOIUTHI)

e Jlaboparopublii onbIT «BiusiHEEe pacTBOPUTENIS HA TUCCOLIUALIAION

e Jlaboparopublit onbIT «CUibHBIE U C1a0bIe AIEKTPOIUTHD)

e JlaboparopubIit OMBIT «3aBUCUMOCTbH 3JIEKTPOIPOBOJHOCTH PACTBOPOB  CHIIbHBIX
AJIEKTPOJIUTOB OT KOHIIEHTPAIIUH HOHOBY

e [IpakTuyeckas padota «OnpeneneHrue KOHIEHTPALUU COJIH 10 IEKTPOIPOBOAHOCTHPACTBOPA»

e JlemoHcTpanoHHbIH onbIT «M3ydueHne Gu3nIecKux U XUMHYECKUX CBOMCTB XJIOPa»

e JlemoHCTpanMoOHHBIH ONBIT «M3ydeHrne CBONCTB CEPHUCTOIO T'a3a U CEPHUCTOM KUCIOTHI»

e JlaGopaTopHblil onbIT «OCHOBHBIE CBOMCTBA aMMHAKa»

e JlemoHcTpaiMoHHble onbIThl: «Ilomydenne okcuna azota (IV) n n3yueHue ero cBOHCTBY;

«Oxucnenne okcuna azota (I1) mo oxcuma asora (IV)»; «B3aumoneiictBue okcumaasora (IV) ¢
BOJIOHM U KUCJIOPOJIOM, NOJy4eHUE a30THOW KUCIOTHI»

e JleMoHCTpaIMOHHbIH onbIT: «IlodydueHue cepoBo0poia U U3yYEHHUE ero CBOMHCTB»

e JleMOHCTpaIMOHHBIH ONBIT «/3ydeHne CBOWCTB CEpHUCTOTO T'a3a U CEPHUCTON KUCIOTH)

e JlaGopaTopHblil onbIT «B3aumoieiicTBHEe U3BECTKOBOM BOJBI C YTIIEKHCIBIM T'a30M»

e JlaGopaTopHslii onbIT «B3aumoseiicTBue ruipokcua 6apust ¢ CepHON KUCIOTOM»

e JlaGopaTopHslii onbIT «M3MeHeHne PH B X0/1€ OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHD

Henn o0yuenns:
e hopmupoBanre 'y oOyyaromMxcs CHCTEMbl XMMHMYECKMX 3HAHMH KaKk  KOMIIOHEHTa
€CTECTBEHHOHAYYHbIX 3HAHU;

® pPa3BUTHC JIMYHOCTU 06yanOH_II/IXC5I, HUX HHTCJUICKTYaJIbHBIX W  HPABCTBCHHBIX Ka4CCTB,



(bopMHpOBaHKHE TYMaHUCTUYECKOTO OTHOIICHHUS K OKPYKAIOIIEMY MUPY M 3KOJIOTHYECKH ILIEIeCO00pa3HOro
MIOBE/ICHUS B HEM;

® IOHUMAaHUE O00YUYAIOIUMUCS XUMHU KaK MPOU3BOAUTEIBHOM CHIIBI OOILIECTBA U KaK BO3MOYKHOCTH
oOmactu Oyymel npogeccnoHaTbHON AEATEIbHOCTH;

® Pa3BUTUE MBIIUICHHUST OOYYaIOIIMXCS MOCPEJCTBOM TaKUX ITO3HABATEIBHBIX YUCOHBIX JCHCTBHIA,
Kak yMeHHUe (OpMyIHpPOBATh MPOOJIEMY U TUIIOTE3Y, CTABUTH 1ICTH M 3a]]a4H, CTPOUTH ILJIaHBI JIOCTHKEHHS
HeNneil W pelICHUS T[OCTaBJICHHBIX 3ajad, ONpPEACIATh IOHITHS, OrPAaHUYMBATH UX, OIHMCHIBATH,
XapaKTepu30BaTh U CPABHUBATH;

® IOHUMAaHHUE B3aUMOCBSI3U TCOPUH U NPAKTHKH, YMEHHE MPOBOIUTh XUMUUYCCKUI SKCIICPUMEHT U Ha
€ro OCHOBE JICJIaTh BBIBOJIBI U YMO3AKITFOUCHUSI.

3agaun:

e GOPMHPYIOTCS 3HAHHMSI OCHOB XMMHUYCCKOH HAyKH — OCHOBHBIX (DAKTOB, MOHSATHM, XHUMHUYECKHX
3aKOHOB M TEOPHIA, BBIPAXKEHHBIX TTOCPEACTBOM XUMHYECKOTO SI3bIKA,

® Pa3BHBAIOTCSI YMECHUSI HAOIIOIaTh U OOBSICHATh XUMHUUECKHE SIBIICHHS, TPOUCXOISAIINE B TIPUPO/IC,
71a00paTOPHBIX YCIOBHSIX, B OBITY M HA IPOU3BO/ICTBE;

® IPUOOPETAIOTCSI CIICIMATIbHBIC YMEHHSI M HAaBBIKA MO 0E30MacHOMY OOPAICHUIO C XUMHUYCCKHUMHU
BEIIIECTBAMH, MaTEpPUAIAMH U TPOIECCAMU;

e hopMHpyeTCsi TYMAHUCTUYECKOE OTHOIICHHE K XMMHUHU KaK MPOM3BOAUTEIBHOM CHIIe 00IIEeCTBa, ¢
MOMOII[BIO KOTOPO# perarTest rio0aibHbIe MPoOIeMbl YeTOBEUESCTBA;

® OCYIIECTBIISICTCS MHTETPAIMs XMMHUUSCKON KapTUHBI MHpa B €IMHYIO HAYYHYIOKAPTHHY.

O0mas xapakTepucTHKA Yy4eOHOr o npeamera

B cootBercTBUM € (enepambHbIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO
obuiero oOpa3oBaHMs ydaluecs: JOJDKHBI OBJIAJIETh TAKUMHU IO3HABATEJIbHBIMH Y4€OHBIMU JIEHCTBUSMHU,
Kak yMmeHue (GopMyaupoBaTh NpoOIeMy U IMIOTE3Y, CTABUTh €U U 3a/1a4l, CTPOUTH IUIaHbl TOCTHXKEHUS
LeJIed U PEIIeHUs MOCTaBJICHHBIX 3a/ad, NMPOBOJUTH IKCIIEPUMEHT U Ha €ro OCHOBE JejaTh BBIBOJBI U
YMO3AKJIIOYEHHUs], NIPEJICTABIATh UX U OTCTauBaTh CBOIO TOUYKY 3peHHsA. Kpome 3TOro, ywamumecs: AOIKHBI
OBJIAZICTh IIPUEMaMM, CBSI3aHHBIMU C ONPEIEICHHUEM IIOHATHI: OrpaHMuYMBAaTh UX, OIUCHIBATH,
XapakTepu30BaTh U cpaBHHUBaTh. CleloBaTeIbHO, IPU HM3YYEHHMM XUMHHM B OCHOBHOM HIKOJIE ydalluecs
JOJDKHBI OBJIAJIeTh Y4eOHBIMU JEHCTBHUSIMHM, MO3BOJIAIONIMMHU MM JOCTUYb JIMYHOCTHBIX, NMPEIMETHBIX U
MeTarnpeIMeTHbIX 00pa30BaTEIIbHBIX PE3YIIbTATOB.

IIperyiaraemas nporpamma o XMMHUHM PacKpbIBaeT BKJIAJ y4eOHOIO MpeaMeTa B IOCTHIKEHUE Lieneil
OCHOBHOT'0 00111ero 00pa3oBaHus U ONPEeNseT BaXKHEHIe coiepKaTeIbHble JMHUN IpeaMeTa:
* «BEILECTBO» — 3HAHHUE O COCTaBE U CTPOCHUU BELIECTB, UX CBOWCTBAX U OMOJIOrMUECKOM 3HAYCHUH;
* «XMMMUECKasl peakuus» — 3HaHWE O IPEBpAILEHMSIX OJHMX BELIECTB B JIPyrue, YCIOBMSX HPOTEKaHUs
TaKUX IIPEeBpaIleHul U croco0ax ynpaBiIeHUs PEAKLUAMU;
* «IIPUMEHEHHE BELIECTB» — 3HAHME U OMBIT OE30MacCHOro OOpallleHHs C BEIeCTBAaMM, MaTepUallaMH U
nporeccaMu, He0OOXOAUMBIMU B ObITY U Ha MPOU3BOICTBE;
* «I3BIK XUMHUW» — OINEPHUPOBAHME CHUCTEMOM BaXXHEMIIMX XUMHUECKUX MOHATUM, 3HaHUE XUMUYECKOMH
HOMEHKJIATyphl, a TaKXke BIAJEHUE XUMHUYECKOM CHMBOJMKOM (XMUMHUYECKUMHU (opMmyaamMu U
YPaBHEHUSIMH).

Mecrto npeamera B y4eOHOM IU1aHe

XuMHsl B OCHOBHOM mIkoJjie u3ydaercst ¢ 8 mo 9 kmacc. OOmee 4yuMciao y4eOHBIX yacoB 3a 2 roja

oOyuenus cocrapinseT 136 yacos, u3 HuX 68 (10 2 4 B Heneno) B 8-9 kiaccax.
3HaYUTEIBHOE MECTO B COAEPIKaHUU Kypca OTBOJUTCA XMMHUECKOMY 3KCIIepUMEHTY. OH OTKpBIBAaeT

BO3MO’KHOCTh ()OPMHUPOBATH Y YHAIIMXCS CIIEUAIbHBIE TPEIMETHBIE YMEHHUSL:

—paloTaTh C BELIECTBAMU;

— BBITIOJIHATH IPOCTbIE XMMUYECKHE OTIBITHI;

— YYUT IIKOJBHUKOB 0€30MaCHOMY U SKOJIOTHYECKU TPAMOTHOMY OOpAIIEHUIO C BEIIECTBAMHU B OBITY U
Ha MPOU3BOJICTBE.

IIporpamMmMoii IpeayCMOTPEHO MIPOBEACHUE:

8 Kiacc

KOHTPOJIbHBIX Pa0boOT — 6 4acos,

MPAKTUYECKUX paboT — 7 4acoB.



9 xiacc
KOHTPOJIBHBIX paboT — 5 yacos,
MPAKTUYECKUX paboT — 7 4acoB.

Peanuzanus nqaHHOM HpOrpaMMBbl CIIOCOOCTBYET HCIOJIB30BAHUIO PAa3HOOOpa3HBIX (OPM OpraHu3aIiH
y4eOHOT0 MpoIiiecca, BHEAPSHUIO COBPEMEHHBIX METOJ0B OOYUEHUS TIEAarOTHIECKIUX TEXHOIOTHA.
OcHoBHOM (OpMOI OpraHW3alMU y4eOHOTO Mpollecca SBISETCS KIACCHO-YpOYHAs cUcTema. B
KauyeCTBE JIONOJHUTENBHBIX (POPM OpraHU3alui 00pa30BaTEIBHOIO IIPOLIECCa UCTIONb3YETCs cucrema
KOHCy.]'IBT&IIHOHHOfI MoAACPKKHU, HMHAWBUAYAJIbHBIX SaHSITHfI, CaMOCTOATCIIbHAsA pa60Ta
ydamuxcs C HUCIIOJIb30BaHUEM COBPECMCHHBIX I/IH(bOpMaIII/IOHHBIX TEXHOJIOTHH. OpraHmauI/m
COTIPOBOXICHUS yYaIIMXCs HAMpPaBIICHA Ha:
- CO3JjaHM€ ONTUMAJIbHBIX YCIOBHUM 00yUeHUs;
-MCKJIFOUE€HHUE TICUXOTPAaBMUPYIOLIUX (PAKTOPOB;
- COXpaHEHHE IMCUXOCOMATHYECKOTO COCTOSHUS 370POBBS YUAITUXCS;
- Pa3BUTHUC MOJI0KUTETbHOM MOTHUBAIMU K OCBOCHHIO ITPOTrpaMMBbI,
- pa3BUTHE UHIMBUYyaTbHOCTU U OJJAPEHHOCTH KaXKJIO0TO peOeHKa.

Paboyas mporpamma npenycmaTpuBaeT GOpPMHUPOBAHUE y yUaITUXCS OOIICYydeOHBIX YMEHUN U HABBIKOB,
YHUBEpPCAIBHBIX yYE€OHBIX JCHCTBUA W KIIOYEBBIX KOMIETEHIIMH: YMEHHE CaMOCTOSITEIBHO W
MOTHBHPOBAHHO OPraHU30BBIBATh CBOKO ITO3HABATEIBHYIO JIEATEILHOCTh, WCIOJIB30BAaHUE DJIEMEHTOB
MPUIUHHO-CIICJICTBEHHOTO W CTPYKTYPHO-(DYHKIIMOHAJIBHOTO aHaju3a; OIMpeaeNieHne CYNTHOCTHBIX
XapaKTEPUCTHK M3y4aeMoro 00beKTa; yMEHHE Pa3BEPHYTO OOOCHOBBIBAThH CYXKJCHUS, 1aBaTh OMPEICICHHUS,
MIPUBOIUTH JI0KA3aTEIhCTBA; OIIEHUBAHKNE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPY)KAIOIIEM MUPE.

B sTOM HampaBieHUM TpPHOPUTETAMU SIBISIOTCS: WCIOJIB30BAHWE IS TO3HAHUS OKPYXKAIONIEro MUpa
Pa3IMYHBIX METOJOB (HAONIO/EHUS, U3MEPEHUSs, OMBIThI, HPKCIEPUMEHT); MPOBEICHUE MPAKTHUECKUX U
1abopaTopHbIX padOT, HECIOXHBIX SKCIEPUMEHTOB M OINMCAaHUE UX PEe3yJbTaTOB; HCIHOJb30BaHUE IS
pelIeHrs MO3HABaTENbHBIX 3aJad Pa3IMYHBIX HCTOYHHUKOB MH(OpMalWU; COONIOJEHHWE HOPM M IpPaBHI
MOBEACHUS B XMUMHYECKHUX JIaOOpaTOpusiX, B OKpYKaOILIEH cpele, a Takke IMpaBui 3A0poBoro obOpasza
KU3HU.

Pabouyas nporpamma opueHTHpOBaHa Ha uctoiab3oBanue Y MK:

8 ki1acc

la6puensn O.C.

Xumus. 8 kiace: yue0. aiisa obmeoopazosar. opranuzanuii / O.C. 'abpuensn, U.I'. Octpoymos, C.A.
CnanxoB. — M. : IIpocsemienue, 2019. — 175 c. : un.

la6puensu O.C., JIsicoBa I'.T".

Xumus. [IpoBepouHbie U KOHTPOJIBHBIE PabOTHI. 8 KiIacc. YueOHoe nmocodue ams0611eoopa3oBaTeIbHBIX
yupexxaenuii. 3parensctBo «lIpocBemenuey, 2021

9 knace
la6puensu O.C.
Xumus. 9 knacc: yue0. ans obuieoopaszosar. opranuzanuii / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnanxoB. — M. : IIpocsemienue, 2019. — 223 c. : un.
I'abpuensn O.C.
Xumust. [IpoBepouHble U KOHTPOJIbHBIE PabOTHL. 9 Kinacc : yueOHoe nmocodue i 0011e00pazoBaTeIbHbIX
opranu3zaiuii / O.C. I'aGpuensn, I'.I". JIsicoBa. M. : - IIpocBemenne, 202110 — 191 c.
Tpoery6osa H.II.

IToypounsie pa3paboTku o xumuu. 8 kiacc. — 3-e uza. — M.: BAKO, 2018. — 400 c.- (Bromo1p
HIKOJIBHOMY YUHUTEJIIO)

[Toypounsie pazpabotku mo xumuu. 9 kmacc. — M.: BAKO, 2016. — 432 c.- (B momomis
HIKOJIBHOMY YYHUTEJIO)




HeHHOCTHLIe OPHUHECHTUPLI COACPKAHUA yqeﬁnoro nmpeamMera «XHuMHSD»

YueOHblid TpeaMer «XUMHS», B COACPKAHUM KOTOPOTO TJABHBIMH KOMIIOHEHTAMH SIBJISIOTCS
Hay4HbIC 3HAHMUS U HAy4YHbIE METOJbl MO3HAHUS, MO3BOJIAET MPOOYXKIATh y YYaIUXCS 3MOIMOHAIBHO-
[IEHHOCTHOE OTHOIICHHWE K HM3y4aeMOMY Marepuainy. B pesynprare yueOHOH IEATETBHOCTH CO3MAIOTCS
ycnoBust s (popmupoBaHUs CHCTeMBl IeHHOCTeW. [lo3HaBarenpHas (yHKOHsS Y4eOHOTO MpeaMeTa
«XUMUS» 3aKII0YAETCA B CIOCOOHOCTH €T0 COJIEPKaHMs Pa3BUBATh [ICHHOCTHHIE KAYECTBA Y YUAIIUXCHS.

Ilo3nasamensvhvle yeHnocmu: omuouleHyue K XUAMUYECKUM 3HAHUSAM KaK OJTHOMY U3 KOMIIOHEHTOB
KYJIBTYPBI YeJIOBEKA HAPSIY C IPYTHMH €CTECTBEHHOHAYYHBIMHU 3HAHUSIMH, OKPYXAIOIIEMYy MHUPY KaK MUY
BEILIECTB M MPOUCXOAIINX C HUMH SIBICHUM; MO3HABATEIBLHON NIEATEILHOCTH (KaK TEOPETHUECKOU, TaK U
AKCIIEPUMEHTAJIbHON) KaK WCTOYHUKY 3HAHUM; noHumaHnue. OOBEKTUBHOCTH W JOCTOBEPHOCTH 3HAHUU O
BEILIECTBAX W MPOUCXOAIIMX C HUMH SIBICHUSX; CIIOKHOCTH M OECKOHEYHOCTH Tpoliecca Mo3HaHus (Ha
MpUMEpPE UCTOPUH XUMHUYECKUX OTKPBITHI); ACHCTBUS 3aKOHOB MPUPOJIBI U HEOOXOJUMOCTH UX y4eTa BO
BCceX cdepax ACSITEIHPHOCTH YEIOBEKA; 3HAYCHUSI XUMUUECKUX 3HAHUU JIJIs PEIICHUS TJIOOAbHBIX MPoOieM
4esloBeYeCTBa (PHEPreTUUECKOl, ChIPbEBOM, IPOJOBOJILCTBEHHOM, 30pPOBBS W JIOJTOJETHS 4EJIOBEKa,
TEXHOJIOTHYECKUX aBapHii, rI100aTbHOM SKOJOTUH U JIP. ).

Ilennocmu mpyoa u 6vima: OTHOIIEHUE K TPYJOBOM JEATEIHLHOCTH KaK €CTECTBEHHOU (PU3UYECKOM
U UHTEIUIEKTYAIbHON MOTPEOHOCTH, TPYHAy KaK TBOPYECKOW NEATETHLHOCTH, IMO3BOJSIONICH MPUMEHSTh
3HaHUS HAa TIPAKTUKE, COXpaHEHUE U TOJep>KaHhe COOCTBEHHOTO 3/I0POBBS U 370POBBS OKPYKAIOIINX, B
TOM YHCJIe OpraHM3alusl MATAHHWS C YY€TOM COCTaBa M DHEPreTHMUECKOW IEHHOCTH MHIIU; COONIOICHHE
npaBuil 0€30MMAaCHOTO HMCIOJIb30BAaHUSI BEMIECTB (JIEKAPCTBEHHBIX MPEMapaToB, CPEICTB OBITOBOW XUMUH,
MECTUIIMJIOB, TOPIOYE-CMA30YHBIX MAT€pUaJOB U Jp.) B MOBCEIHEBHOW >KM3HU, OCO3HAHHUE JIOCTHIKCHHS
JUYHOTO YCIeXa B TPYIOBOM JEATEIHHOCTH 3a CYET COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBHH C
COIMAIIPHBIMHA CTaHJAPTAMH U TIOCIEIYIOIIMM COIUATBHBIM OJ00pPEHUEM IOCTHIKECHUN HAYKU XUMHUU U
XMUMHYECKOTO MPOU3BOJICTBA JIJIsl pa3BUTHUSI COBPEMEHHOTO OOIIECTBA.

Hpaecmeennvle yennocmu: omuouienue Kk cede (0Co3HaHHE COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO
OOLIECTBEHHOTO J0JTra, JUCHHUILIMHUPOBAHHOCTh, YECTHOCTh M MPABIUBOCTb, MPOCTOTa U CKPOMHOCTD,
HETEPIUMOCTh K HECNpPaBEUINBOCTH, MpPHU3HAHHE HEOOXOJAMMOCTH CaMOCOBEPIICHCTBOBAHUS), IPYrUM
moasaM  (TyMaHu3M, B3alMHOE VYBOKEHHE MEXKAY JIIOJAbMH, TOBApHILECKas B3aUMOIOMOIIb H
TpeOOBATENHHOCTh, KOJJICKTHBH3M, 3a00Ta O APYIHX JIOAAX), mpuponae (OepekHOe OTHOIIEHHE K ee
00raTcTBY, HETEPIUMOCTh K HapYIICHUSM SKOJIOTMUYECKUX HOPM U TPeOOBaHMI, FIKOJOTHMUECKHA TPAMOTHOE
OTHOIIIEHHE K COXpaHEHUIo ruapocdepsl, atMochepbl, MOUBbI, OHOC(hEpHl, YEIOBEYECKOTO OpPraHHU3Ma;
OIICHKA JICHCTBUSI BONPEKU 3aKOHAM IMPHUPOIbI, MPUBOJSAIIET0 K BOSHUKHOBEHUIO TNI0OATBHBIX MPOOIIeM);
NOHUMAHUe HEOOXOJUMOCTH YBAKUTEIHHOIO OTHOIICHHUS K JOCTIDKEHUSM OTEYECTBEHHOW HayKH,
UCCIIEIOBATENIbCKON AEITEIbHOCTH POCCUICKUX YUEHBIX-XUMHUKOB (MMaTPHOTUUECKHE YYBCTBA).

Kommynuxamuensle yennocmu: omuouieHue K HOpMaM s3blKa (€CTECTBEHHOTO M XMMHYECKOI0) B
pa3IMYHbIX UCTOYHUKaX HH(popmanuu (iuteparypa, CMU, MntepHeT u 1p.); nonumanue Heooxooumocmu.
MPUHATHS PA3IUYHBIX CPEICTB M MPHUEMOB KOMMYHHUKAIIMM; MOJTYYeHHs HHPOpPMAIMM W3 Pa3IMYHBIX
HMCTOYHUKOB; apryMEHTUPOBAHHOM, KPUTUYECKOW OLIEHKH HH(OpPMALUU, TOJYYCHHOW U3 PA3IUYHBIX
HMCTOYHUKOB; COOOIIEHUS] TOYHOM U JOCTOBEPHON HMH(MOPMALUU; SICHOCTH, AOCTYIHOCTH, JOTMYHOCTU B
3aBUCHUMOCTHU OT II€JIM, MOJHOTHI WM KPAaTKOCTH U3JI0KEHUs MH(OpPMALMK; CTPEMIICHUS MOHATH CMBICI
oOpallleHHO# K YenoBeKy peud (YCTHOW M MUCHbMEHHOM); BEJACHUS TUAJIOTa JUISl BBISBICHUS Pa3HBIX TOUEK
3peHusl Ha pacCMaTpPUBAEMYI0 HH(POPMAIUIO; BHIPAKEHUS JTMUHBIX OIICHOK M CY)KJICHUHN; MPUHATHUS BHIBOJIA,
KOTOPBIA popMHUpyeTCs B MpoLiecce KOMMYHUKAIIUU.

Icmemuueckue yeHHOCMU: NO3UMUBHOE YYBCMBEHHO-YEHHOCMHOe OMHOueHUe: K OKpYKaloleMy
MHUpY (KpacoTa, COBEpIICHCTBO U TAapMOHHS OKPYXKAIOIIEH MPUPOJBI U KOCMOCA B IEJIOM); MPUPOTHOMY
MHUpPY BEIIECTB M HX MpEBpalleHUd HEe TOJBKO C TOYKUA 3pEHHUS MOTPEOUTENs, a KaKk K HUCTOYHHKY
MPEKPACHOTO, TAPMOHHYHOTO, KPACUBOTO, MOAYUHSIONIETOCS 3aKOHOMEPHOCTSIM, MPOTMOPIMOHATIBHOTO (Ha
MpUMepe B3aWMOCBSI3M CTPOCHMSI W CBOWCTB aTOMOB M BEIIECTB); BBIMOJTHEHUIO YYEOHBIX 3aad KaK K
Mpoleccy, JAOCTaBISIIONIEMY JICTETHYECKOE YIOBOJIbCTBHE (KpAacHBOE, M3SAIIHOE pEHICHUE WU
JI0Ka3aTeNbCTBO, IPOCTOTA, B OCHOBE KOTOPOW JIGKUT TapMOHMSA); HOHUMAHUE HeoOX00UMocmu
M300paXe€HUsI UCTUHBI, HAYYHBIX 3HAHHUH B YyBCTBEHHOU (popme (Hampumep, B MPOU3BEIEHUSX UCKYCCTBA,
MTOCBSIIICHHBIX HAYYHBIM OTKPBITUSIM, YUCHBIM, BEIIECTBAM U MX IIPEBPALICHUSIM).



HnalmpyeMble pe3yJabTaTbl 0CBOCHUSA yqeﬁﬂoro npeamera

JInyHOCTHBIE pe3yJIbTATHI:

® OCO3HAHHUE €IMHCTBA U IEJIOCTHOCTH OKPYXKAIOIIEro MHpPA, BOSMOXKHOCTU €r0 MO3HAHUAU
00BSICHEHUS HA OCHOBE JOCTHIKCHHI HAYKH;

* (GopMUpOBaHHWE JUYHOCTHBIX TPEJACTABJICHUNA O [EHHOCTH MPUPOABI, OCO3HAHHE
3HAYMMOCTH U OOIIHOCTH TJI00ABHBIX MPOOJIEM YEIOBEYECTBA;

* (GopMUpOBaHHE LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIIECTBEHHOM MTPAKTUKU;

* (GopMUpOBaHHE OTBETCTBCHHOTO OTHONICHHS K OOYYCHHIO, TOTOBHOCTH M CIIOCOOHOCTHU
oOyJaronuxcs K CaMOPa3BUTHIO M CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIMH K OOYYICHHUIO;

® pa3BUTHE IMO3HABATEIBHBIX HMHTEPECOB M MOTHBOB, HAIPABJICHHBIX HAa W3YYECHHUE >KUBOU
MPUPOJIBI; HHTEIUIEKTYAIbHBIX YMEHHH (JI0Ka3bIBaTh, CTPOUTH PACCYXKICHHS, aHAIHU3UPOBATH,
CpPaBHUBATH, JIeJIaTh BBIBOJBI U JIP.); ICTETUYECKOTO BOCIPHUATHS KUBBIX OOHEKTOB;

= (dopmMupoBaHHE MOTPEOHOCTH U TOTOBHOCTH K CAMOOOpPa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITEIbHON JIEATETLHOCTH BHE IIIKOJIBI;

® 3HAHHE OCHOBHBIX MPHUHIUIIOB U MPABUJI OTHOIICHUS K KMBOU MPHUPOJIE; OCHOB 37I0POBOTO
o0pasa >KM3HU M 370pOBbECOEPETAIOMNX TEXHOJOTHUM, YMEHHE BHIOMPATH II€JIEBBIE M CMBICIOBBIC
YCTaHOBKH B CBOMX JIEHCTBHSIX M MOCTYIKAX IO OTHOIIEHUIO K KUBOUM MPUPOJIE, 3JI0POBBI0 CBOEMY U
OKPYXKAIOIINX;

" OIICHMBAaHUE J>KM3HEHHBIX CHUTYyallMd C TOYKH 3peHHUs 0e30macHoro obpasza >KU3HU U
COXpaHEHUS 370POBBS;

= (GOpMHUPOBAHKE SKOJOTHUYECKOTO MBIINUICHUS; YMEHHE OIICHUBATh CBOIO JCSATEIHHOCTH H
MOCTYNKH JIPYTrUX JIIOJEH C TOYKHA 3PEHUS COXPAHCHHS OKPYKAIOIIEH cpeipl — rapaHTa >KU3HU U
OJlaromoJryuus Jito/iel Ha 3emiie;

" yMEHHS MPUMEHATH NOJyYCHHbIC 3HAHUS B PAKTUYECKOU NeSTENbHOCTH;

® BOCMHTaHHUE YYBCTBA FOPJOCTHU 32 POCCUMCKYIO XUMHUECKYIO HAyKY;

® [IOHMMaHUE€ OCHOBHBIX (aKTOPOB, OMPEACNAIONUX B3aUMOOTHOIICHUS YeJIOBeKa U
MPUPO/IbI; TOTOBHOCTH K CAMOCTOSITEIbHBIM MTOCTYIIKaM U JIEUCTBUN Ha 01aro mpUpobl;

" [pU3HAHHME LEHHOCTH JKU3HH BO BCEX €€ MPOSBICHUSIX U HEOOXOJAUMOCTH OTBETCTBEHHOTIO,
OepeXKHOr0 OTHOIICHUSI K OKpY>Karolleil cpezie, coOoieHIe MPaBUil IOBEICHUS B IPUPO/IE;

" OCO3HaHUE 3HAYEHHUS CEeMbH B KM3HHU YEJIOBEKa U 00IecTBa, TOTOBHOCTh U CHOCOOHOCTH
MPUHUMATh [IEHHOCTH CEMEIHON XKU3HHU; YBAXXHUTEIbHOE U 3a00TIMBOE OTHOIIECHHE K YJEHAM CBOEi
CeMbH;

® [IOHMMaHue€ 3HauyeHUs OOy4yeHHs [JIs TOBCEJIHEBHOM >KM3HM M OCO3HAHHOTO BBIOOpa
npodeccuu;

" [pU3HAHME NpaBa KaXIOrO0 Ha COOCTBEHHOE MHEHHE, 3MOIMOHAIBHO-TOJIOKHUTEIHHOE
OTHOIIIEHHUE K CBEPCTHHUKAM;

" KPUTUYHOE OTHOIIEHHWE K CBOMM TIOCTYIIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a HX
MOCJIEJICTBUS; YMEHUE MPEO0/I0JIEBATh TPYAHOCTH B MPOIIECcCe JOCTHKCHHSI HaMEUEHHBIX IENeH;

= (popMupoBaHHE KOMMYHUKATHBHOW KOMIETEHTHOCTH B OOIIEHUHU U COTPYJHHYECTBE CO
CBEPCTHUKAMH CTaplUIMMU U MIAIIMMU B Tpolecce o0pa3oBaTeIbHOM, OOIIECTBEHHOU MOJIE3HOM,
y4eOHO-HCCIeI0BaTeNIbCKOM, TBOPUECKON U APYTHX BUIOB JIEATEIHHOCTH;

" YBaXUTEIbHOE OTHOIIEHHE K OKPYXKAIOIIUM, COONIOJCHHE KYIbTYphl TMOBEACHUS,
MPOSIBIIEHUE TEPITUMOCTH TIPU B3aUMOJICHCTBUH CO B3POCIBIMU U CBEPCTHUKAMH,

= (GopMupOBaHKE IKOJOTUYECKON KYIbTYPhl HA OCHOBE MPU3HAHUS [IEHHOCTEH KU3HHU BO BCEX
e€ MPOSBICHUIX U HEOOXOAMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOIICHUS K OKPYKAIOIIeH cpere;

= (GopMUpOBaHHE OHMMAHUS LIEHHOCTH 3/I0pPOBOTO M 0€30MacHOro obpasa KHU3HU; YCBOCHUE
MPaBWJI UHAWBUIYATHHOTO M KOJUIEKTUBHOTO O€30TaCHOTO MOBEACHHS B UPE3BBIUAWHBIX CUTYAIUSX,
YTPOKAIOIIUX KU3HU U 3T0POBbIO JIIOJIEH, MPaBUJI MOBEACHUS HAa TPAHCTIIOPTE U HA IOPOTaX.

MeTtanpeaMeTHbIe pe3yJIbTaThI:
OBnanenue oOy4arOIIMMUCS OCHOBAMHU YUTATENIbCKON KOMIIETCHIIUU, MPUOOPETEHHE HABBIKOB



paboTel ¢ nHGOpManKel. YuacTre B MPOSKTHON JCATEIHHOCTH, BKIIIOUAs YMEHHE BHJIIETh MPOOIeMy,
CTaBUTh BOIIPOCHI, BBIIBHTaTh THIIOTE3BI, JaBaTh OMNpPEICICHHs, KIacCU(HUIMPOBATh, HAOIIOAATH,
MIPOBOJIUTH SKCIEPUMEHTBHI, JETaTh BBIBOJBI M 3aKIIOUEHUS, CTPYKTYPUPOBATh MaTepual, OObICHSATD,
JI0Ka3bIBaTh, 3alllUIIaTh CBOU UJEH.
PeryasaTusHbie YY /|

1. YMeHue caMoCTOSITEIbHO ONPEIENATh LIEIH CBOEr0 00yueHusl, CTaBUTh U (POpMHPOBATh
st ceOsi HOBBIC 3aJlauu B yyeOe W MO3HABATEIbHOM NEATEILHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBOEH MO03HABATENILHOU AesaTeIbHOCTH. OOyUarOmMICs CMOXKET:

" aHAJIM3UPOBATh CYIIECTBYIOIINE U IJIAHUPOBAThH OyAyIINe 00pa30BaTEIbHBIEPE3YIbTATHI;

* yIeHTH(PUIPOBATH COOCTBEHHBIE TPOOIEMBI M ONIPEEIISTh TIIABHYIO IPOOIIEMY;

® BBIJIBUTaTh BEPCUM pEIIEHUs MpoOsieMbl, (GOpMyIHpOBaTh THUIOTE3bl, IPEIBOCXUIIATDH
KOHEUYHBIN Pe3yJbTaT;

" CTaBUTh L€Jb JIEATEIBHOCTH Ha OCHOBE OINPEACNCHHOM NpoOJiieMbl U CYIIECTBYIOLIUX
BO3MOJKHOCTEH;

= hopMynupoBaTh yueOHbIE 3a/1a4M KakK I1aru JOCTHKEHUS [MOCTABIEHHOM LIE€IH 1eATeIbHOCTH;

= 00OCHOBBIBATh 1I€JIEBBIE OPUEHTHUPBI U IPHUOPUTETHI CCHUIKAMM Ha IEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO IIOCIEA0BATEIBbHOCTD I11aroB.

2. YMeHHEe CaMOCTOSITENIbHO IUTAHUPOBATh IyTH JOCTIDKEHHs IeJieid, B TOM YHCIE
albTepHATUBHbIE, OCO3HAHHO BbIOMpATh HambOojiee A(PPEKTUBHBIE CIOCOOBI peHIeHHs] y4eOHBIX U
MMO3HABATENBHBIX 3a7a4. OO0yUJarOmMIAC CMOXKET:

® onpeAensaTh HeoOXoAuMble NeHCTBUE () B COOTBETCTBHM C Y4eOHOM M TMO3HaBaTEbHOU
3a/lauell U COCTaBIATH AITOPUTM UX BBITIOJTHEHHUS;

= 000CHOBBIBATh U OCYLIECTBIATH BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB pelIeHus y4eOHbIX
U TI03HaBaTEJIbHBIX 3a/1a4;

® OIIpEeNeNIATh/HAX0AUTh, B TOM YHCJIE U3 IPEJIOKEHHBIX BAPUAHTOB, YCIOBUS Ul BBIIIOJIHEHUS
y4eOHOM U TTO3HABATEIHHON 3a/1a4H;

®* BBICTPAaNBaTh JKU3HEHHbIE TNIaHBl HA KPaTKOCPOUYHOE Oynyliee (3asBJIATh LeJIeBble OPUEHTUPBI,
CTaBUTh aJEKBaTHbIC UM 3aJaudl W Ipe/ylaraTtb JEHCTBHSA, yKa3blBasi U OOOCHOBBIBAs JIOTMYECKYIO
MI0CJIEI0BATEIbHOCTD 11AroB);

®* BpIOMpaTh U3 MPEATI0KEHHBIX BApUAHTOB M CaMOCTOSITEIbHO MCKATh CPEICTBA/PECYpChl UL
peleHus 3a1a4n/JOCTI)KEHUS LIENH;

" COCTABJIATH IIaH pelIeHUs Po0IieMbl (BBIIIOJHEHUS IPOEKTA, IPOBEACHUS HCCIIEI0BaHNsA);

® OIIpeNeJIATh MOTEHLIUAIbHBIE 3aTPYJHEHUS IIPU pellieHNH y4eOHOW M Mo3HaBaTeIbHOM 3a71aun
U HaXOJUTh CPEJICTBA [Vl UX YCTPAHEHMUS;

" ONUCBIBATh CBOW OMBIT, OOPMIISS €ro Ul Mepefayd APYrUM JIIOJSIM B BHJIE TEXHOJIOTMU
peleHus MpakKTUYECKHUX 3a/1a4 ONPEeSICHHOTO Kilacca;

® [JIAHUPOBATh U KOPPEKTUPOBATH CBOIO MH/MBUAYAJIBHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO.

3. YMeHue COOTHOCHTH CBOM JACWCTBHUS C IUIAHUPYEMBIMH pe3yabTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JESATENILHOCTH B MPOIIECcCe TOCTIKEHUS pe3ysibTaTa, ONpeaeNiaTh ClIOCOObI IeCTBHI
B paMKax MPeAjoKEeHHBIX YCIOBHUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBHUH C
U3MeHstoneiicsa cutyamnueil. OOy4Jarouuiicss CMOXKeT:

® ONpPEAEIATH COBMECTHO C IIEAArOTOM U CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3YIbTaTOB U
KPUTEPHH OLIEHKU CBOEH yueOHOM JeqTeNbHOCTH;

" CUCTEMaTU3UpPOBATH (B TOM 4YHUCIIC BBI6I/IpaTL HpI/IOpI/ITeTHLIe) KpUTCpUU TUIAHUPYCMBIX
PE3YIbTATOB U OLICHKU CBOEH ACATCIBHOCTH

* 0TOMpaTh UHCTPYMEHTHI JJIs1 OLICHUBAHUS CBOEH JIEATENbHOCTH, OCYLIECTBISATh CAMOKOHTPOJIb
CBOEH JEATENIbHOCTU B paMKaX MpPeyI0KEHHBIX YCIOBUN U TpeOOBaHUH;

" OLICHMBATh CBOIO JIEATENBHOCTb, APTYMEHTHUPYsS IPUYMHBI JTOCTHKEHUS WM OTCYTCTBUS
IJIAHUPYEMOT'O PE3YNIbTATa;

" HAXOJHUTh JIOCTaTOYHBIE CPEJACTBA ISl BBIMOJHEHHS YYeOHBIX ACHCTBHM B W3MEHSIOIIEHCS
CUTYallUU W/WIK NPH OTCYTCTBUU TNIAHUPYEMOTO pe3yibTaTa;



. pa60Ta51 II0 CBOCMY IIJIaHY, BHOCHUTbL KOPPCKTUBBI B TCKYINYIO JACATCIBHOCTH Ha OCHOBC
aHaJIn3a H3MEHEHUH CUTyaluun JIIsL MOJIy4CHUA 3aIlJIaHUPOBAHHBIX XapaKTCpUCTUK
MPOIYKTa/pe3ynbTara;

® YCTAHABJIMBATh  CBsA3b  MEXJAY  IIOJIYYCHHBIMU  XapaKTEPUCTUKaAaMU  IPOAYKTa U
XapaKTCPUCTUKAMU ITponecca ACATCILbHOCTH U 10 3aBCPIICHHUUN ACATCIBHOCTU NpCjiaraTb U3MCHCHUC
XapaKTEpUCTHUK IpoLecca s OJIy4CHUS YIYYIICHHBIX XapaKTePUCTUK IIPOAYKTa;

" CBCpATh CBOH I[CﬁCTBI/I)I C HOeJIbr0 U, I1pHUu H€06XOI[I/IMOCTI/I, HCIIPABJIATH OIIOKHU
CaMOCTOSITEIIBHO.

4. YMmeHue OLIEHMBAaTh IPaBWIBHOCTb BBINOJHEHUS Y4eOHOM 3ahaud, COOCTBEHHBIE
BO3MOJKHOCTH €€ petieHns. OOyJaromuicss CMOXKET:

® ONpeAeNsATh KPUTEPUH MPABUIBLHOCTH (KOPPEKTHOCTH) BHIIOJHEHUS yueOHOM 3a1auH;

" aHAJIM3UPOBaTh U OOOCHOBBIBaTh NMPUMEHEHHE COOTBETCTBYIOIIETO HMHCTPYMEHTapus s
BBITIOJTHEHHS y4EOHOM 3a71a4u;

= cBOOOJHO TMOJIb30BAaThCA BHIPAOOTAHHBIMH KPUTEPUSIMU OLIEHKHM U CaMOOLICHKH, HCXOJs U3
LEIH U UMEIOUIUXCS CPEJICTB, pa3inyasi pe3ysbTaT U COCOObI IEHCTBUI;

®" OLICHMBATh MPOJAYKT CBOEH JIEATEJBHOCTH MO 3aJaHHBIM W/WIK  CaMOCTOSITENIbHO
OTIpe/IeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIbIO ACSITEIbHOCTH;

= 000CHOBBIBaTh JOCTH)KUMOCThH II€JIM BBIOpAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

* huKCHPOBATh U aHAJIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YyIbTATOB.

5.Bnanenue ocHOBaMH CaMOKOHTPOJISl, CAMOOILICHKH, MPHUHSTHUSI PEIIEHUH U OCYLIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4eOHOU M Mo3HaBaTeIbHOM. OOyUJarOIMMIICS CMOXKET:

" HaOJIFOIaTh M aHAJIM3UPOBATh COOCTBEHHYIO YYE€OHYIO M TIO3HABATEIBHYIO JEATEIHLHOCTH U
JESTETBHOCTD IPYTUX 00yYaroIUXCs B MIPOIecce B3aUMOIIPOBEPKH;

" COOTHOCHTH peallbHble M TUIAHUpPYEeMbIe pe3yJIbTaThl HHIMBHIYATbHON 00pa3oBaTeIbHOM
JESTETbHOCTH U JIEaTh BBIBOJIBI;

" IPUHUMATH PEIICHUE B YUeOHOU CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTH;

" CAMOCTOSITENILHO OIPEEIIATh MPUYMHBI CBOETO YCIeXa WM HeyclexXxa M HaXOJUTh CIIOCOOBI
BBIX0JIa 3 CUTYAI[H HEYyCIeXa;

" PETPOCIIEKTUBHO OTPEEIIATh, KaKUe JEHCTBUS M0 PEUICHUIO YUeOHOH 3aauu Wi ITapaMeTphl
ITHUX JIEHCTBUI MPUBEIH K IMOJyYCHHIO HMEIOIIETOCS IPOAYKTa YUeOHOH JeATEIIbHOCTH;

" IEMOHCTPHUPOBATH MPUEMBI PETYISIUH IICUX0(PU3NOIOTHIESCKUX/ IMOIIMOHAIBHBIX COCTOSIHUIN
JUIsl TOCTKEHUs 3(derra ycrnokoeHus (yCTpaHEHHs SMOIIMOHAJIBLHOW HaIpsKEHHOCTH), 3 dexTa
BOCCTAHOBJICHUs (OcCiaOJIeHusl TpOsBICHUN yToMieHHS), 3ddeKkTa axTUBH3alUU (TOBBIIICHUS
MICUXO(QHU3UOIOTHUECKON PEAKTUBHOCTH )

Ilo3naBaTeabHble Y'Y /I

6. YMeHue ompenenarth MOHATHS, cO3[JaBaTh OOOOIIEHMs, YCTaHABIWBATh aHAJIOTHH,
KJIacCU(PHUITUPOBaTh, CAMOCTOSTECIILHO BBIOMpaTh OCHOBAHUS M KPUTEPHHM A KJIACCH(PUKALIUH,
YCTaHABJIMBATh MPUUYNHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH JJOTUUYECKUE PACCYKICHUS, YMO3AKIOUEHUs
(MHIYKTUBHOE, TETYKTUBHOE, [0 aHAJIOTUH) U JeNaTh BBIBObL. OOYJaIONIUNACS CMOXKET:

® TOI0MpaTh CIIOBA, COMOJYMHEHHBIE KIIIOUEBOMY CJIOBY, ONPEIENSAIONINE €ro MpPU3HAKH U
CBOMCTBA,;

®* BBICTPAaUBaTh JIOTHYECKYIO LIEMOUYKY, COCTOSIYIO U3 KIIOUEBOTO CJI0BAa M COMOAYMHEHHBIX eMY
CJIOB;

® BRIJICNATh OOIIMN MPU3HAK JIBYX WJIM HECKOJIBKHUX NPEIMETOB HJIU SBICHUN U OOBSICHATH MX
CXO/ICTBO;

* 00bEIUHATH MPEAMEThl M SBJICHHUS B TPYIIBI MO ONpeIeleHHbIM MpH3HAKaM, CPaBHUBATH,
KJIaccu(uIupoBaTh U 00001aTh (aKTHl U ABICHUS;

® BBIJICIIATH SIBJIEHUE U3 OOIIEro psja ApYrux siBICHUH;

® OIpeNeNIATh OOCTOSATENLCTBA, KOTOPBIE MPEAIISCCTBOBAIN BO3HHUKHOBEHHUIO CBS3U MEXIY



SBJICHUSAMH, U3 ITUX 00CTOSATENBCTB BBIIEIATH ONPEAEISAIONINE, CIOCOOHBIE ObITh MPUYMHON JAHHOTO
SIBJICHUS, BBISIBJISITh IPUYMHBI U CIIEJICTBUS SIBJICHUIA;

" CTPOUTH PACCYXJEHHE OT OOLIMX 3aKOHOMEPHOCTEW K YAacCTHBIM SBJIEHMUSIM U OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

" CTPOUTH PACCYXJCHHE Ha OCHOBE CpPaBHEHHUS NPEIMETOB U SBJICHUH, BBIICISISL HPU ITOM
oOIIre Npu3HaKy;

® J3J1araTh NOJYYCHHYIO HH()OPMAINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pemacMoi 3a1aqn;

" CAMOCTOSITENIFHO YKa3bIBaTh HAa HWH(OOpPMAIMIO, HYKIAOIIYIOCS B IPOBEPKE, MpeaiaraTh U
MPUMEHSTH CIIOCO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMAIIHH;

* BepOaIM30BaTh YMOIIMOHAIBLHOE BIICUYATIICHUE, OKA3aHHOE HA HEr0 HCTOUYHHKOM;

* OOBSICHATH SIBIICHHSI, TIPOILIECCHI, CBSI3M W OTHOIICHUS, BBISIBIISIEMbIC B XOJI€ TTO3HABATEIHHON U
HCCIIEIOBATENIbCKON JIESATENIbHOCTH (MPUBOANUTH OOBSCHEHUE C M3MEHEHHEM (DOpMBI IPEJICTaBICHHUS;
OOBSACHSATH, NETANU3UPYS UK 0000111as1; OOBICHATDH C 3aJaHHON TOUKU 3PEHHUS);

® BRISBJISITH U Ha3blBaTh NPUYMHBI COOBITHS, SBJIEHUS, B TOM UHCJIE€ BO3MOXXHbIE /Hanboiee
BEPOSITHBIE IPUYUHBI, BO3MOKHbIE MOCJIEICTBUS 3aJaHHOM MPUYHMHBI, CAMOCTOSITEILHO OCYIIECTBIISS
MIPUYMHHO-CIIEICTBEHHBIN aHaIN3;

® e7aTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIN3a Pa3HbIX TOUEK 3pEHUS, MOATBEPKAATh BBIBO
coOCTBEHHOM aprymMeHTaluel ik caMOCTOSATEIbHO TIOJYYEHHBIMU JTaHHBIMHU.

7. YMmeHnue co3naBarh, NPUMEHATH U NMPEoOpa3oBBIBATH 3HAKM U CHUMBOJIBI, MOJEIH H
CXEMBI JUIsl pelieHus yaeOHBIX U TO3HaBaTeNbHBIX 331a4. OOyuaromuics CMOXKET:

= 0003HAYaTh CHMBOJIOM M 3HAKOM TIPEIMET H/HJTH SBJICHUC;

u ONPCACIIATh JIOTUYCCKUE CBA3M MCXKIAY NpEaAMETaMH A/nnn SIBJICHUSIMU, 0003HaYaThL JaHHBIC
JIOTUYECKHE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

= cO3/1aBaTh aOCTPAKTHBIN WM PeabHBIN 00pa3 mpeaMeTa u/WiH SBICHUS;

® CTPOMTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBUH 3a7a4M W/WJIHA CIIOC00a €€ PEIICHHS;

" co37aBaTh BepOajbHbIC, BEIIECTBEHHbIE U HH(MOPMAIMOHHBIE MOJEIU C BbIJACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTa Ui ONpeesieHusl crocoda peneHus 3a1a4l BCOOTBETCTBUU
C CUTYyallueu;

®* IpeoOpazoBbIBaTh MOJEIHN C LIEIbIO BBISBICHUS OOLIMX 3aKOHOB, OIMpPEIENSIOMNX JaHHYIO
MpeIMETHYIO 00J1acTh;

®" IEPEBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACHEKTHYI0) MH(GOPMALMIO U3 rpa@HUuecKoro WU
(hopMamu30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA00OPOT;

" CTPOUTH CXEMY, aJTOPUTM JICHCTBUS, UCIPABIATh WIM BOCCTAHABIMBATh HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOILIErOCcs 3HaHUSI 00 00bEKTe, K KOTOPOMY IMPUMEHSETCS alIrOPUTM;

" CTPOUTH JI0KA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

" aHANTM3UPOBATH/PeIEKCUPOBATh OMBIT pa3pabOTKM M peanu3alud y4eOHOTO MPOEKTa,
UCCIEeIOBaHUS (TEOPETHUECKOTO, IMITUPUYECKOTO) Ha OCHOBE MPEIOKEHHON MPOOIEMHON CUTYaIuH,
MOCTABJICHHOW 1I€TTM W/UITU 33JaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3yibTara.

= CMmbIciioBoe yTeHune. O0ydaromuics CMOXKET:

" HaXOJUTh B TekcTe Tpebyemyro wuHpOpMammioo (B COOTBETCTBHH C LEIAMH CBOCH
JESITEIILHOCTH ),

" OPUCHTUPOBAThCS B  COJCPKAHWMU TEKCTa, [MOHMUMATh IICJIOCTHBIH CMBICI  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

" YCTaHABJIMBATh B3aMMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUN, TPOIIECCOB;

" PE3IOMUPOBATH IJIABHYIO UJICK0 TEKCTA,

®* IpeoOpPa3oBbIBATh TEKCT, «IEPEBOJIS» €0 B JPYT'YI0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XyIO)KECTBCHHBII M HEXYJIOXKECTBCHHBI — YU4eOHBIH, HAyYHO-TIOMYJISPHBIA, WH(MOPMAIMOHHBIH,
tekcT non-fiction);

" KPUTHUYECKHU OIICHUBATh COJIEpKaHKUe U (POpMy TEKCTa.

8. cDOpMI/IpOBElHI/IC U Pa3dBUTUC OSKOJOTHMYCCKOI'0 MBINUJICHUSA, YMCHUC IIPUMCHATH CTrO0 B
HO3HaBaTCJlBHOI>'I, KOMMYHI/IKE[TI/IBHOI\/'I, COLIMAIIbHOM IMPAKTHUKE " HpO(I)CCCHOHaHBHOﬁ OpPUCHTAILIUH.



OOy4JaroImuics CMOXKET:

® OIIPENEIATh CBOE OTHOLIECHUE K IIPUPOAHON CPELE;

" QHAJM3UPOBATH BIUSHHUE YKOJOTHUECKUX (PaKTOPOB HA CPeAy OOMTAHUS KUBBIX OPTaHU3MOB;

® [IPOBOJUTH IPUYMHHBINA U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYALU;

® IPOrHO3MPOBAaTh U3MEHEHMsI CUTyallUd MpPH CMEHE AEUCTBHS OAHOrO (hakropa HaJeicTBHe
apyroro (akropa;

® PaCIpOCTPaHATh 3KOJOTUYECKHE 3HAHUS M Y4aCTBOBATh B MPAKTUYECKHUX JEax IM03alluTe
OKPY’KAIOILIEN CPEJIBI;

® BpIpa)kaThb CBOE€ OTHOLIEHHUE K IPUPOJAE YEPE3 PUCYHKH, COUMHEHUS, MOJIENH, IPOEKTHbHIE
paboTHI.

9. Pa3BuTHE MOTHMBALMU K OBJIQJCHUIO KYIbTYpPOH aKTUBHOTO WCIIOJIL30BAHHUS CJIOBapeu M
JPYTUX MOUCKOBBIX cucTeM. OOyJaronuiicss CMOXKeT:

® ONpeAeNnsaTh He0OX0AUMbIE KITI0UEBbIE TIONCKOBBIE CII0BA U 3aIIPOCHI;

® OCYILECTBJISATH B3aUMOAEUCTBUE C 3IEKTPOHHBIMU TOMCKOBBIMU CUCTEMaMHU, CJIOBapsIMU;

= hopMHUpOBATH MHO>XECTBEHHYIO ~ BBIOOPKY M3  IOHWCKOBBIX HCTOYHHMKOB  JUIf
00BEKTUBU3AIIMM PE3YIBTATOB MOUCKA;

® COOTHOCHUTBH ITOJIYYEHHBIE PE3YJIBTATHI IOUCKA CO CBOEH EATEIBHOCTHIO.

KommyHnukatusubie YY /|

10. YMeHne oOpraHu30BBIBaTh y4eOHOE COTPYIHHYECTBO W COBMECTHYIO [ESTEIBHOCTH C
YUUTENIEM W CBEPCTHUKAMH, paboTaTh WHIUBHAYaJIbHO M B TPYIIE: HAXOOUTH OOIIee pelIeHHe U
paspematb KOH(IUKTHI Ha OCHOBE COTJIACOBAHWS TO3WIMI W ydeTa WHTEpPECcOB; (OPMYIHPOBATH,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHUE. OOyUalolUiCcs CMOXKET:

® ONpeAeNsATh BO3MOKHBIE POJIU B COBMECTHOM J€SITEIbHOCTH;

" UrpaTh OIMpPEIEICHHYIO POJIb B COBMECTHON JAEATEIbHOCTH;

® IPUHUMATH MO3UIHUI0 COOECEeqHNKA, MOHMMAs TMO3ULHUI0 JAPYroro, pasinyaTh B €ro peyu:
MHEHHE (TOYKY 3pEeHHsI ), TOKA3aTEeIbCTBO (APTyMEHTHI), (PaKThl; TUIIOTE3bI, aKCHOMBI, TCOPHH,

" ONpeAensATh CBOM JEHCTBUS W JEHCTBUS MapTHEPa, KOTOPbIE CHOCOOCTBOBAIU WM
MPEMSTCTBOBAIYU MPOAYKTUBHON KOMMYHHKAIIUH;

® CTPOUTH MO3UTHUBHBIE OTHOIIEHUS B IIpoliecce yueOHOM U M03HABATEIbHOMN AESATEIbHOCTH;

" KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBaTh CBOI TOYKY 3PEHHS, B JAUCKYCCHH YMETh
BBIJIBUTaTh  KOHTPAPryMEHTHI, INepedpa3upoBaTh CBOIO  MBICIb  (BJIaJeHHE  MEXaHU3MOM
SKBUBAJICHTHBIX 3aMEH); KPUTUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATh OLIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

® IpejyIaraTh allbTEPHATUBHOE PElIeHHE B KOHGIUKTHON CUTYaIlUH;

® BBIICJIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCHUU;

" IOrOBapUBATHCS O MPaBHJIaX M BOMPOCAX Uid OOCYXKACHUS B COOTBETCTBUU C MOCTaBJICHHOMN
repen rpymmnou 3aavuen;

" OpraHu30BbIBaTh y4yeOHOE B3auMojeiicTBue B rpymme (omnpenesiarts oOmMe  Leny,
pacrpenesaTh POy, J0roBapuBaThCs APYT C IPYroM U T. 11.);

" yCTpaHATb B  paMKax Juajora pas3pelBBl B KOMMYHHKallUd, OOYyCJIOBJICHHbIE
HEMIOHUMaHHEM/HEMNPUATHEM CO CTOPOHBI coOeCcCeTHHUKA 3a/1au, (POPMBI WIIN COJIEp KaHUs AUAJIOTa.

11. YMeHue OCO3HAaHHO WHCIOJB30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyei
KOMMYHHUKAIMM JUIS BBIPAKEHHUS CBOMX YYBCTB, MbICIEH U TOTPEOHOCTEH Ui IJIAHUPOBAHUS U
pErYIALIMM  CBOEW JAEATEIBHOCTH; BIJIAJIEHUE YCTHOM M IHCBMEHHOM pPEUYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOM peubto. OOyJaronuiicss CMOKeT:

® OIpeNeIATh 337a4yy KOMMYHHMKAIIUU U B COOTBETCTBHHU C HEW OTOMpATh peueBble CPECTBA;

= 0TOMpaTh U UCIIOJIB30BATh PEUEBbIE CPEICTBA B MPOIECCE KOMMYHHUKAIMH C APYTUMU JIFObMU
(mnanor B mape, B MaJIoi rpynmne u T. 1.);

" IpE/CTaBIATh B YCTHOM WJIM TNHCBMEHHON (¢opMe pa3BepHYThIH IUIaH COOCTBEHHOM
NEeATeNbHOCTH; COONII0JaTh HOPMbI MYOJUMYHOM peyH, perjaMeHT B MOHOJIOTE€ U JUCKYCCHH B
COOTBETCTBUYU C KOMMYHUKaTUBHOM 3a/1a4eii;



" BBICKA3bIBaTh M OOOCHOBBIBATh MHEHHE (CyXJCHHE) M 3alpalliBaTh MHEHHE MapTHEpa B
pamMKax Juanora;

" IPUHHUMATh PELICHUE B XOJI€ IMAJI0ra U COIIacOBBIBATh €r0 C COOECETHUKOM;

® CO3/7aBaThb NUCHMEHHbBIE «KIMIIMPOBAHHBIE» U OPUIMHAIBHBIE TEKCThl C HCIOJIb30BAaHUEM
HEOOXO/IMMBIX PEUYEBBIX CPE/ICTB;

" JICTII0JIb30BaTh BepOajbHbIE CpeAcTBa (CpPEeICTBAa JIOTMYECKOW CBSI3M) IS BbLACICHUS
CMBICJIOBBIX OJIOKOB CBOET0O BBICTYILICHUS;

® JICTI0JIb30BaTh HeBepOanbHbIE CpeacTBa WIH HarJsiHble MaTepuabl,
MIOITOTOBJICHHBIE/OTOOPAHHBIE TT0/] PYKOBOJICTBOM YUUTEIIS;

® 1enaTh OLIGHOYHBIM BBIBOJ O JOCTHKEHUHU L€ KOMMYHHUKALUHU HEMOCPEICTBEHHO IOCIIE
3aBepLICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 000CHOBBIBATH €T0.

12. @dopMupoBaHWE U  pa3BUTHE KOMIIETEHTHOCTM B  O0JacTH  HCIOJIb30BAHHUSA
MH(}OPMaLMOHHO- KOMMYHUKALIMOHHBIX TexHoJorul (nanee — MKT). OOGyuaromuiics CMOXKET:

® [[eJICHANIPABJIIEHHO MCKaTh W HCIIOJIb30BaTh MH(MOPMAIMOHHBIE PECypChbl, HEOOXOAUMBIE IS
pelieHns yueOHbIX U MPaKTUYECKHX 3aau ¢ oMolbio cpeacts MKT;

® BpIOMpaTh, CTPOUTh U HCIOJB30BaTh a/IeKBaTHYI0 MH(GOPMAIMOHHYIO MOJENb JUIsSl Meperadyu
CBOMX MBICJIEH CpeICTBAaMH €CTECTBEHHBIX M (POPMAJIBHBIX SI3BIKOB B COOTBETCTBUU C YCIOBUSAMU
KOMMYHHKAIWH;

®* BpIIEJATh MH(GOPMALMOHHBIN acHeKkT 3a/a4yM, ONepUpoBaTh AAHHBIMH, HCIOJIb30BaTh MOJIENb
pelIeHus 3a/1a4H;

" JICTIOJIb30BaTh ~ KOMIIBIOTEPHbIE TEXHOJIOTWM (BKJIOYash BBIOOp aJEKBATHBIX  3ajadye
MHCTPYMEHTAJIbHBIX MPOTrPAMMHO-ANIapaTHBIX CPEACTB U CEPBHUCOB) IS PelieHUs HH()OPMAIMOHHBIX
U KOMMYHHMKAI[MOHHBIX y4eOHBIX 3a/1a4, B TOM YHCJIE: BBIYUCIICHUE, HAllMCaHUe MHCEM, COUMHEHUH,
JOKJIa/10B, pedepaToB, CO3JaHUE IPE3eHTAlUN U Jp.;

® JICII0JIb30BaTh HH(OPMALIMIO C YIETOM ITHUECKUX U NTPABOBBIX HOPM;

®* co3/1aBaTh MH(OPMAILMOHHBIE PECYPChl PA3HOTO THUIA W JUIS Pa3HBIX ayAUTOpPUH, cOOIIOIATh
MH(POPMAITMOHHYIO TUTHEHY M TIPaBUiIa HHPOPMAIIMOHHOM 0€30TTaCHOCTH.

IIpenmeTHbIe pe3yJbTAThI

BbIMyCKHUK HAy4YMTCsH:

" XapaKTepHU30BaTh OCHOBHBIE METObI TIO3HAHUS: HAOIIOJCHHUE, U3MEPEHUE, SKCIIEPUMEHT;

" OMKCHIBATh CBOMCTBA TBEP/BIX, )KHUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX CYILECTBEHHBIC
MIPU3HAKH;

" PacCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHH «aTOM», «MOJIEKYJa», «XUMHUYECKUU
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIECTBOY», «BAJCHTHOCTBY, «XUMHYECKAs PEaKIus»,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMHH;

" pacKphIBaTh CMBICII 3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOM TeOpHH;

" pa3nuyaTh XUMUYECKHe U (PU3HUECKUe SIBICHUS;

" Ha3bIBaTh XUMHYECKHUE AIIEMEHTHI,

" OMpeAeNsATh COCTaB BEUIECTB 0 UX GopMyam;

" OMpeAeNsATh BAJICHTHOCTh aTOMA AJIEMEHTA B COSAMHEHUSX;

" OIIpENENATh TUIl XUMHUECKUX PEaKLnii;

" Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUN;

" BBISIBJIATh NPU3HAKH, CBHUJIETEIHCTBYIOIIUE O MPOTEKAHUU XUMHUYECKOM pEeaKklUHu MpHU
BBITIOJTHEHUM XUMHUUYECKOTO OIBITA;

" COCTaBIATH POPMYITBI OMHAPHBIX COCIMHEHMUIA;

" COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIU;

®» co0MrOAaTh MpaBMIa O€30MacHO pabOTHI MIPH MPOBEICHUU OIBITOB;

® [I0JIb30BATHCS JTA0OPATOPHBIM 000PYIOBAHUEM U MOCY/IOM;

* BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

®* BBIUUCIISATH MAaCCOBYIO JIOJIFO XUMHUYECKOTO dIIEMEHTa 1Mo GopMysie COSANHECHHUS,

®* BBIUUCIIATH KOJMYECTBO, OOBEM HIIM MAcCy BeIIecTBa MO KOJIHYECTBY, 00beMy, Macce



peareHToB WK IPOAYKTOB PEAKLIUY;

* XapaKTepHU30BaTh (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOpOJIa U
BOZOPOAA;

® I0JIy4aTh, COOUPATh KUCIOPOJ M BOJAOPOS;

® pacro3HaBaTh OMBITHBIM IIyTEM I'a3000pa3HbIe BEIECTBA: KUCIOPOI, BOJOPO;

" pacKpbIBaTh CMbIC] 3aKOHAa ABOTaJipo;

" PaCKpbIBaTh CMbICI MOHATUH «TEIJIOBON AIPPEKT peakUmn», «MOJIIPHBIA 00BEMY;

®* XapaKTepHU30BaTh GU3NIECKUE U XUMUIECKHE CBOWCTBA BOJIBI;

" PaCKpBIBaTh CMbICII IOHSATHUS «PACTBOPY;

®* BBIUMCIISATH MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

" IPUTOTOBJIATH PACTBOPHI C OIIPENEIEHHON MaCCOBOM JI0JIEN paCTBOPEHHOIO BELIECTBA;

" Ha3bIBaTh COEAMHEHNUS U3YUYEHHBIX KJIIACCOB HEOPIaHUYECKUX BELIECTB;

" XapaKTepHU30BaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KIaCCOB HEOPraHMYECKUX
BEIIIECTB. OKCHUJIOB, KUCJIOT, OCHOBAHHM, COJICH;

" ONpeAeNsATh NPUHAIIEKHOCTh BEIIECTB K ONPEEIEHHOMY KJIacCy COEAMHEHN;

" COCTaBIATh GOPMYIIbI HEOPTraHUUECKUX COEAMHEHUN N3YUYEHHBIX KJI1aCcCOB;

* IPOBOJIUTH OTBITHl, MOATBEP)KJIAIOLUINE XUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

" PaCIl0O3HABATh OIBITHBIM ITyTEM PACTBOPHI KUCIOT U HIENIOYEH N0 U3MEHEHUIO OKPACKU
MHIMKATOPa;

" XapaKTepHU30BaTh B3aUMOCBSI3b MEXy KJJacCaMU HEOPTraHUUECKUX COEAUHEHUN;

= packpbiBaTh cMbIch [leprnoaunueckoro 3akona JI.1. Menzeneena,;

" 0OBSACHATh (PU3UYECKUI CMBICI aTOMHOTrO (MOPSIAKOBOTO) HOMEpa XMMHYECKOIO AJIEMEHTa,
HOMEPOB I'PYIIIBI U IeproJia B nepuoanudeckon cucreme [[.M. Menneneesa;

* 00BSCHATh 3aKOHOMEPHOCTH M3MEHEHMs CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpelenax
MaJIbIX IEPUOJIOB U TJIaBHBIX NOJTPYIII;

" XapaKTepU30BaTh XUMUYECKHE FIEMEHTHI (OT BOJAOPO/Ia IO KAJIBIIHs) HA OCHOBE UX
MOJIOXKEHHUS B mepuoandeckoit cucreme J[.M. MenneneeBa u 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

" COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB TepBbiX 20 371eMeHTOB nepuoandeckor cuctemsr J1.1.
Menneneena;

" PaCKPBIBaTh CMBICII IOHATHH: «XUMUYECKAS CBA3bY, «IJICKTPOOTPUIIATEIIHHOCTDY;

" XapaKTepHU30BaTh 3aBUCUMOCTh (DM3WYECKUX CBONCTB BEIICCTB OT THUIA KPUCTAUIMYECKON
peIIeTKY;

" OTIIPENETIATh BUJl XUMHUYECKOH CBSI3M B HEOPTaHMUECKUX COCAMHCHUSX;

" U300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, 00Opa30BaHHBIX Pa3HBIMU BHJIAMH
XUMHYECKUX CBS3EH;

" pacKphIBaTh CMBICT  TIOHATHH  «HOH», «KATHOH», «aHHUOH», <OJEKTPOJIHUTHI,

«HEDJICKTPOJIUTHIY, «OIEKTPOJIUTHYECKAsT JTUCCOIMAIU», «OKHUCIUTEIbY», «CTCICHb
OKHCJIEHHS» «BOCCTAHOBUTEIIDY, OKHUCIIEHUEY, «BOCCTAHOBIICHUEY;

" OTIIPENETIATh CTENEHb OKUCICHUS aToMa 3JIEMEHTa B COCIMHCHHH;

" PaCKpBIBaTh CMBICII TEOPUH AIEKTPOJIUTUICCKON AUCCOIUALINH;

" COCTaBIISITh YPABHEHUS AIEKTPOJIUTUYECKON TUCCOLIMAIIUU KUCIIOT, IIeNIoueH, CoIel;

* 0OBSACHATH CYITHOCTH MPOIIECCa AMEKTPOTUTUYECKON AUCCOIUAIINM U PEaKIIUii HOHHOTO
oOMeHa; COCTaBJISATH MOJIHBIE U COKpAIIEHHbIE HMOHHBIE YPABHEHUS PEaKIIUU OOMEHa,

® OMpeAeNsATh BO3MOKHOCTh MPOTEKAHUS PEAKIIUil HOHHOTO 0OMEHa;

" IPOBOJIUTH PEAKLIUH, TOATBEPKIAIOIINE KaU€CTBEHHBIN COCTAB Pa3INYHbIX BEIIECTB;

" OIIPENENATh OKUCIUTEND U BOCCTAHOBUTEIB;

" COCTaBJISITh YPAaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTENIbHBIX PEAKIIUIA;

" Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOHN peakinu;

» KIaccuPUIIMPOBATH XUMUYECKUE PEAKIIUHU TI0 PA3IUYHBIM MIPU3HAKAM;

" XapaKTepU30BaTh B3aUMOCBSI3b MEX/Yy COCTABOM, CTPOCHHEM M CBOMCTBAMH HEMETAILIIOB;

" IPOBOJAUTH OMBITHI TIO TIOJTYYECHUIO, COOMPAHUIO U U3YUYEHUIO XUMUYECKIX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;



" pPacIi03HABATh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YTIIIEKUCIIBINA a3 U AMMHUAK;

" XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJIOB;

" Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (GopMylie: METaH, ATaH, STUJICH, METAHOJI, STAHO,
TIIALEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAas KUCIIOTA, OJIEMHOBas KUCIIOTA,
TJIFOKO34;

" OLICHUBAThH BIIMSIHUE XMMHUYECKOTO 3arpsi3HEHUSI OKPYXKAIOLIEH Cpellbl HA OPraHUu3M YEJOBEKa;
IPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B TIOBCETHEBHOM KU3HH

" ONPEJEHATh BO3MOKHOCTh MPOTEKAHUS PEAKLIMN HEKOTOPBIX MPEACTABUTENEH OPraHUYECKUX
BEILECTB C KUCIOPOJAOM, BOJIOPOJIOM, METAJNIAMHA, OCHOBAHUSMHU, TaJJON€HAMU.

n

BbINyCKHUK MMOJYYHUT BO3MOKHOCTb HAYYUThCH:

® BBIJIBUTaTh U MMPOBEPATH SKCIICPUMEHTAJIILHO T'HITOTE3BI O XUMUUYCCKHUX CBOMCTBax BCIICCTB HAa OCHOBEC
MX COCTaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYHAaTh B XMMHUYECKHE PEAKIINH, O XapaKTepe U MPOAyKTax
Pa3IMYHbIX XUMHUYECKUX peaKuHﬁ;

® XapaKTEepPU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh TPUUUHHO-
CJICACTBCHHBIC CBA3U MCXKAY JaHHBIMH XapaKTCPUCTUKAMU BCILIECTBA,

® COCTaBJIATh MOJICKYJIAPHBIC U MTOJIHBIC HOHHBIC YPABHCHHA 110 COKPAICHHBIM MOHHBIM YPAaBHCHUAM

u MIPOrHo3UpoBaTh CHOCOGHOCTL BCUICCTBA MMPOABJIATE OKUCINUTEIBHBIC NI BOCCTAHOBUTCIILHBIC
CBOMCTBA C yY€TOM CTEIIEHEN OKUCIIEHUA 3JIEMEHTOB, BXOJSIIUX B €0 COCTAB;

® COCTaBJIATh YpaBHCHUA pealcuplﬁ, COOTBETCTBYIOMIMX ITOCIEA0BATCIBHOCTHU HpeBpameHMﬁ
HCOPraHM4E€CKUX BEIICCTB PA3JIMYHBIX KJIaCCOB;

® BBIJIBUT'aTh U MIPOBEPATH SKCIICPUMEHTAJIBHO I'MITIOTE3bI O PE3YJIbTaTax BOS}IGfICTBI/IH Ppa3IM4YHbIX
(hakTOpPOB HA M3MEHEHHNE CKOPOCTH XUMUUECKON PEaKITHH;

" UCIIOJIBL30BATh HpHOGpe’TeHHBIe SHaHUSA 11 SKOJOTrHYC€CKU I'paMOTHOI'O ITOBEACHUS B Opr‘)KElIOIlIGﬁ
cperne;

® FICTIONB30BATh MPHOOPETEHHBIE KITFOUEBBIC KOMITCTCHITUH TTPH BRIMTOJTHCHUH ITPOCKTOB U YIEOHO-
HCCIIE0BATEIBCKHX 3a1a4 110 H3YUEHHUIO CBOMCTB, CIIOCOOOB MOJIYUEHHUS U PACIIO3HABAHUS BEILIECTR;

® 00BEKTUBHO OIICHUBATh HH(OPMAIIUIO O BEIIECTBAX U XUMHUYECKUX MPOLIeccax;

® KPUTHYECKH OTHOCHTHCS K TICEBJIOHAYIHON MH(MOpMAIIHH, HeA0OPOCOBECTHOM peKiaMe B CPEICTBAX
MacCOBOW MH(OPMAITUH;

® 0CO3HABATh 3HAYCHUE TEOPETUICCKUX 3HAHUN IO XUMHUH JUTSI TPAKTUYECKON NEATETHHOCTH YEIOBEKA;

® cO37aBaTh MOJIETH U CXEMBI [UISI PEIlIeHHs YICOHBIX U MTO3HABATEIbHBIX 33/1a4; TOHIMATh
HEOOXOANMOCTH COOTIOICHHUS TTPEANICAHNN, TIPEATIaraéMblX B HHCTPYKIIHAX 10 HCIIOIb30BAHUIO JIEKAPCTB,
CpencTB OBITOBOM XUMHH U JIp.



Cooepotcanue yuedoHo2o npeomema. 8 Knacc
HavanbHble NOHATHS U 3aKOHBI XUMHH (204.)

Tesna u BemecTBa. CBoOHCTBa BEHIECTB. OTaJlOHHbIC (DU3MUYECKUE CBOWCTBA BEIIECTB.
Marepuansl U MarepuajoBeAeHue. Ponb XMMHU B JKHM3HU COBpeMEHHOro oOmiectBa. OTHOIICHHE
oOrmiecTBa K XUMHUH:XeMOpuiust 1 xeMopoous.

Metoabl wu3yuenusi xumuu. HaGmonenue. DOxcriepument MoaenupoBanue. Mogenu
MaTepHUaJbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azel. 7Kuakocru. TBépable BemecrBa. B3anMHble nepexoabl MEXKIy arperaTHbIMH
COCTOSIHUSIMU BEILECTBA: BO3TOHKA (cyOnumanus) U JecyOnuManusi, KOHJIEHCAllUsl U HCIapeHue,
KpUCTAJIIIN3alUs U TIJIaBJICHHE.

®uznueckne sBjaeHUsA. UncTble BelecTBa M cMecH. [ OMOreHHbIE U T€TEPOr€HHbBIE CMECH.
CMmecu razooOpassble, kuakue u TBEpAble. CrocoObl pa3feneHuss CMeceil: MeperoHka, Wiu
JUCTUIUISILMS, OTCTauBaHHWE, (PUIBTPOBAHME, KPUCTAUIM3allMs WM BbIIapuBaHUE. XpoMmaTorpadus.
[Ipumenenue 3THX criocoO0B B 1a00PaTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B OBITY.

XHuMHYeCKHe 3JIeMeHTbl. ATOMBI U MOJIEKYNbI. [IpocTeie U ciaoxHBIE BeulecTBa. AJUIOTPONUs
Ha npumepe Kucinopoja. OCHOBHbIE TOJIOKEHHSI aTOMHO-MOJIEKysipHoro yuenus. Mounbl. Bemecta
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOESHHUSI.

3Haku (CMMBOJIBI) XHMHYECKHX 3jeMeHToB. Wudopmarus, KOTOpyHO HECyT 3HaKu
XUMHUYECKUX  DJIEMEHTOB. OTUMOJIOTHSI  HA3BaHMM  HEKOTOPHIX  XMMHMUYECKHX  DJIEMEHTOB.
[lepuomuueckass Tabnuma xumuyeckux siemeHToB Jl. M. MeHneneeBa: KOPOTKOTEPUOAHBIN U
JUTMHHOTICPUOAHBIM BapuaHThl. [lepronbl u rpynmel. ['1aBHas u moOGouHass moarpynmnsl wid A- u b-
rpynnel. OTHOCHUTENbHASI aTOMHAs Macca.

Xumnueckue popmyiabl. Muaekcel n ko3¢ dunuenTsl. OTHOCHTEIbHAS MOJEKYJISIpHAs Macca.
MaccoBast 107151 XUMUYECKOTo 3JieMeHTa B coequHeHuu. Hdopmanus, KOTOpyro HECYT XUMUYECKUE
hopmyIIBI.

Banentnoctb. CTpykTypHBIC (OPMYIIbI. XUMHUECKHE JIEMEHTHI ¢ TOCTOSIHHOW U TIEPEMEHHOM
BaJICHTHOCThIO. BpIBOJ (dopmynbl coeauHeHus 1o BalleHTHOCTU. OrpeseneHre BaJeHTHOCTH
XMUMHUYECKOTO 3JieMeHTa 1o (opmyre BemectBa. CocTaBieHne Ha3BaHUN COSAMHEHUN, COCTOSIIUX U3
JIBYX XUMHUYECKHUX IEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB.

XuMHnuyecKkue peakumu. PeareHTsl U NpoAyKThl peakuuu. [Ipu3Haku XUMUYECKHUX peakKlHil.
VYcnoBus ux NpoTeKaHus U MpekpanieHus. Peakuuy ropeHust. DK30TEpMUYECKUE U 3HIOTEPMUUECKUE
peakuuu.

3aK0H cOXpaHeHHMsI MAacChl BellecTB. XuMuyeckue ypaBHeHUs. COCTaBICHHME XHMHYECKHX
ypaBHeHuil. UHbopMarus, KOTOpyro HECET XMMHUECKOE YpaBHEHHUE.

Knaccudukanuss XuMUYECKHX peakui MO COCTaBy M YHUCIY PEareHTOB U MPOIYKTOB. THIIBI
XMUMHUYECKUX peakiuil. Peakiuu coeanHeHus, pa3noxkeHus, 3amelienus u oomena. Karanuszaropsl u
Karanau3 JleMOHCTpaluH.

Komekuust MatepuanoB U U3AENINN U3 HUX.

Mojenu, ucnosb3yeMble Ha ypokax (pu3uku, Ouonoruu u reorpapun. O6bEMHbIE U MIAPOCTEPKHEBbIE
MOJENIN HEKOTOPBIX XUMUYECKUX BeleCTB. MOIENIN KpUCTAININYECKUX PEILIETOK.

Cobupanue npubopa Juis MOJydeHHs raza U MpoBepKa ero Ha repMeTHYHOCTh. Bo3roHka cyxoro Jsipaa,
noja win HadTalnuHa.

ArperaTHble COCTOSIHUS BOJIBL.

Pa3nenenne qByx HeCMEIIMBAOIIUXCA KUAKOCTEN C TOMOLIBIO AETUTEIBHON BOPOHKU. JJUCTHILIATOD U
ero padora.



YcranoBka i GuIIbTpoBaHus U €€ paboTa. Y cTaHOBKA /IS BRIIApUBaHU U e€ padoTa.
Komnexmust 66ITOBBIX TPUOOPOB [UIs GHIIBTPOBAHMS BO3AyXa.
Paznenenne kpacsiero BemiectBa ¢uomactepa ¢ MOMOLIbI0 OymMakHOH Xpomarorpaduu. Mojaenu
AJUTOTPONHBIX MOIU(DUKAIMHA yriIepoa U Cephbl.
[Tony4yenue o30Ha.
Hoprpers 1. 5. Bepuemuyca u JI. . Meneneesa.
KopoTkonepuoaHeli n anuHHONEpHOAHBIM BapuaHThel Ilepumonnmueckon cucremsr J[. WM.
Menneneesa
KoHcTpyrpoBaHue mapocTepKHEBbIX Mojiesiel Monekyn. AnnapaTt Kunna.
Pasnoxxenne 6uxpomara ammonus. ['opeHne cepbl 1 MarHueBOM JIEHTHI.
OnBIThI, WITIOCTPUPYIOIIKE 3aKOH COXPAHEHHUS MacChl BEILIECTB.
I'openne docdopa, pacTBopeHHEe NPOAYKTa TOPEHHS B BOAE M HMCCIEIOBAaHHUE IOJy4YECHHOTO
pacTBOpA JIAKMYCOM.
B3anmMoeiicTBre COISTHOM KMCIIOTBI ¢ IIMHKOM.
[Tonyuenue ruapoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUU.

JlaGopaTopHbIe ONIBITHI.

1. O3HakoMmieHHE ¢ KOJUICKITUEH JTabopaTOPHOM MTOCY/IBI.
[TpoBepka mpubdopa 11t MOTydeHHUS Ta30B HA TEPMETUIHOCT.
O3HakoMJIeHHE ¢ MUHEpaJlaMi, 00pa3yIOIIMMH TPaHHUT.
[IpuroToBiieHue reTeporeHHON CMecH MOPOLIKOB CEePhI U JKee3a U UX pa3zesieHue.
BsaumoneiicTBue pacTBOPOB XJIOPHUIOB M MOIUIOB KaJIls C paCTBOPOM HHUTpaTa cepedpa.
[Tonygyenue rumpoxcuaa meau(Il) u ero B3aumMoielicTBUE ¢ CEPHOM KUCIOTOM.
B3anmoperictBue pactBopa CoJibl C KHCIOTOM.
[IpoBepka 3aKoHa COXpaHEHHs] Macchl BEUIECTB Ha MPUMEPE B3aUMOJCHCTBUS IIEIOUU U

NGO LD

KHUCIIOTBHI.

9. IIpoBepka 3aKk0Ha COXpaHEHHS] MAcChl BELIECTB HAa MPUMEPE B3aUMOJCHCTBUS MIENOUU U
commxkenesa (111).

10. Pa3noxeHre mepoKcuaa Bogopoaa ¢ Momolnbio okcuaa mapranna (1V). 11.3amenienue
KEJIe30M MM B METHOM KYIIOpOCe.
IIpakTuyeckue padoThbl.

1. 3nakomcTBO c naboparopHbiM obGopymoBaHueM. [IpaBuia TeXHUKH OE30MACHOCTH MPH
pabote BkaOuHeTe XuMuK. HekoTopeie BUaBI padoT.

2. OuucTKa MOBapeHHOM COJIH.

BaskHeiiliue npeacTaBuTe M HEOPraHUYeCKUX BellleCTB.
KosanyecTBenHbie oTHOMEHUs B XuMuH (184.)

CocraB Bo3nyxa. [lonsTne 00 00beMHON 10s€ () KOMIOHEHTa MPUPOAHOM Ira30Boil cmecu —
Bo3/yxa. Pacuer o6beMa KOMIOHEHTa ra30BOM cMecH 1o ero 00beMHOM 10J1€ U HA000POT.

Kucnopoa. O3son. Ilomyuenue kuciaopoga. CoOupanue U paclo3HaBaHHE KHUCIOPOJA.
XVMHYECKHE CBOMCTBA KHCIOpPOJA: B3aUMOJIEHCTBUE C MeETaJlIaMH, HEMETAJUIAMH M CJIOKHBIMU
BemecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kucioposia B IpupoJie.

Oxcunpl. O6pa3zoBaHKe Ha3BaHUM OKCHIOB 10 MX Gopmynam. CocraBieHue Gopmysl OKCHJIOB T10
uX HazBaHMsM. [IpeacraBuTeny OKCUIOB: BOJA U YIJIEKUCIIBbIN I'a3, HEralEéHas N3BECTb.

Bonopon B mpupone. ®@usznueckue M XMMHYECKHE CBOMICTBA BOJOpOJA, €ro IMOJIydEHHE H
IIPUMEHEHHE.



Kucnotsl, ux coctaB u ux knaccuduranus. Muaukatopsl. Tabmuna pactBopumoctu. ConsiHas U
CEpHasi KMCIIOTbI, UX CBOICTBA U IPUMEHEHUE.

Conu, ux cocraB U Ha3zBaHus. PacTBopumocTh coneil B Boze. IlpencraBurenu coneil: xmopup
HaTpusi, KapOoHAT HATpus, pocdar KaabIus.

[loctosinnas ABoraapo. KonuuectBo BemiectBa. Momab. MossipHas macca. KpaTHble eanHULBI
U3MEpPEHUsl KOJIMYECTBA BELIECTBA — MWJUIMMOJIb U KWJIOMOJb, MIUIMMOJISIpPHAS. U KUJIOMOJIIpHAst
Macchl BEILECTBA.

Pacuersl ¢ wucnonb30BaHMEM MOHSATHM «KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOCTOSIHHAsI ABOTaJIpOY.

3akoH ABoranpo. MousipHblii 00beM Ta3000pa3HbIX BemecTB. OTHOCHUTENbHAS TJIOTHOCTD
OJIHOTO Ta3a o JIpyromy.

KpaTtHble enquHUIBI U3MEpEeHUsT — MWUIMMOJISIPHBIN M KUJIOMOJIIPHBIH 00bEMbI T'a3000pa3HbIX
BEIIECTB.

Pacuersl ¢ wucrnonb3oBaHMEM MOHSATHM «KOJIMYECTBO BEIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «IOCTOSTHHAs ABOTaipo».

Pacuersl ¢ wucmonb30BaHMEM TMOHATHH «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM ra3oB», «4UCI0 ABOTaIpPO».

I'unpocdepa. KpyrosopoT Boasl B mpupoge. dPusmyeckue U XUMUYECKHE CBOWCTBA BOJIBI:
B3anMMOJICHCTBHE C OKCUIAMH.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBAaHMM B BOJE. I3MEeHEHHE OKpPAacKU MHAMKATOPOB
B IIeJI0YHOM cpepe. [IpeacraBurenu menoyen: TuAPpOKCHIbI HATPHS, Kaaus U KaJblUsl.

PactBopuTens u pactBopéHHoe BemiecTBO. PactBopsl. PactBopenue. ['mapatel. MaccoBast nosis
PacTBOPEHHOIO BEIIECTBA. PacueTsl, CBA3aHHBIE C HCIOJB30BAHUMEM IIOHATHSA «MAaccoBas OO
PacTBOPEHHOTO BEIIECTBAY.

JdemoHcTpaumnu.
Omnpenenenne coaepkaHus KUCIOPOIa B BO3AYyXE.
[TomydeHne Kuciopoaa pas3iioKEHHMEM IepMaHraHaTa Kajauss M Iepokcuzaa Bojopona. Cobupanue
METOJIOM BBITECHEHUS BO31yXa U BOJBI.
PacrnioznaBanue kuciopona.
I'openune maruus, »xenesa, yris, cepsl U gpocdopa B kuciaopoe. Komuiekuus okcnios
ITosmyyenue, coOupanue u pacrno3sHaBaHue Bogopoaa.l'openne Bogoposa.
B3aumopeiictue Bomoposa c¢ okcuaom memu (II). Komnmeknust munepanbHbix kucnoT. [Ipasuio
pa3baBneHus cepoil kucaoTel. Komnekius cosieit.
Tabnuua pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJIE.
Hekotopble MeTamibl, HeMETalJibl M COEAMHEHMs KOJIMYeCTBOM BemiectBa B 1 moib. Mojenb
MOJIIPHOTO 00BbeMa ra3000pa3HbIX BEILECTB.
Komnexkuust ocHoBaHui
JlabopaTopHbI€e ONBITHI.
12. TlomyTHeHHE U3BECTKOBOI BO/BI IPU MPOIYCKAHUH YIJIEKUCIIOTO rasa.
13. TlomydeHue BOAOPOAA B3aUMOJICHCTBUEM LINHKA U COJISTHOM KHUCIIOTHI.
14. Pacno3HaBaHHME KUCJIOT MHIUKATOPAMHU.
15. H3meHeHHe OKpacKH MHAWKATOPOB B IIEIOYHOM cpeje.
16. O3HakomiieHHE C TpenapaTamMH JOMAallHed WM HIKOJbHON aNTeuyKu — pacTBOpPaMHU
IIEPOKCHUIABOJIOPO/Ia, CIIMPTOBON HACTOMKM MOJIa U HAIIATBIPHOTO CIIUPTA.
IIpakTnuyeckune padorTsbl.
3. Tlomydenue, coOupaHue u pacrno3HaBaHUE KUCIOPO/IA.



4. TlomyuyeHue, coOMpaHue U paco3HaBaHUE BOJIOPOA.
5. IlpuroTtoBiieHue pacTBOPOB COJIEN C UX 3alaHHOM MacCOBOM A0JEH.

OcHOBHBIE KJIACCHI HEOPraHuveckux coexnuenui (104.)

O6o0uienne cBeneHnit 00 OKCUAAxX, WX Kilaccu(ukanuu, Ha3BaHUAX W cBoiicTBax. CrocoObI
MOJTy4eHUSI OKCHUJIOB

OcHoBanwmsi, ux kKiaaccudukamnms, Ha3BaHUS W CBOWCTBA. B3aMMOIECWCTBHE C KHCIOTAMH,
KHCJIOTHBIMU OKCHJAMH M COJIsIMU. PaznoskeHune HepacTBOPUMBIX OCHOBaHHM. CrOCOOBI MOJIydeHUS
OCHOBAHMM.

Kucnotel, ux xnaccudukanuss W Ha3zBaHusa. OOmme XAMUYSCKHE CBOWCTBA KHUCIOT.
B3auMogeiicTBue KHCIOT € MeETaUlaMHU. OJIEKTPOXUMUYECKUNW PsJl HANPSHKEHUM METaslIoB.
B3aumMopeiicTBue KHCIOT C OKCHIAMU METaUIOB. B3amMmoaelcTBHE KHUCIOT C OCHOBaHUSIMH —
peakuusi HeWTpanuzauuu. BzaumopeilictBue kucior ¢ coisiMu. llomydeHue OecKHCIOPOIHBIX M
KHCJIOPOJICOJEPKALUX KUCTIOT.

Conu, ux kinaccuukanus U CBOWCTBa. BzauMopeiicTBue cojieil ¢ MeTauiaMu, 0COOEHHOCTH
ATUX peakuuil. BzaumoaeicTBue cosiei ¢ COIAMH.

['eneTndeckue psapl MeTaula W HeMeTauia. ['eHeThdueckas CBsI3b MEXAY KIacCaMH
HEOPraHMYECKUX BEIICCTB.

JlaGopaTopHbIe ONBITHI.
17. BsaumopgeicTBre OKCHIA KaJIbIUA C BOIOIA.
18. TlomyTHEeHME N3BECTKOBOM BOJIBI.
19. Peakuwms HeWTpaIU3aIUU.
20. TMomyuenue ruapokcuaa meau (1) u ero B3auMoaeiCTBHE C KHCIOTOM.
21. Pasnmoxxenue ruapokcuaa meau (11) mpu HarpeBaHuH.
22. BzauMoneiicTBHE KHCIIOT C METAJIAMU.
23. BzauMmozeiicTBHE KHUCIIOT C COJISAMU.
24. O3HaKoOMIIEHHE C KOJUIEKIIMEH COJIEH.
25. Bsaummopeiicteue cyibdara meau (11) ¢ xkemneszom.
26. BizaumoneiicTBHE COJIEl C COJISIMU.
27. T'enernyeckas CBSI3b Ha IPUMEPE COCAUHEHUN MeIH.
IIpakTHyeckue padoThl
Pemenue sxcriepruMeHTaNbHBIX 3a/1a4.

Ilepuomnueckuit 3axkoH u Ilepmoguueckas cucrema xumuueckux sneMeHTOB /.M. MeHneneea u
cTpoenue aroma (94.)
EcrecTBeHHBIE ceMelcTBa XUMUYECKHX 3JIEMEHTOB: IIEJIOUHBIC M IeJIOYHO3EMEIBLHBIC METAIIbI,

rajioreHbl, HHEpTHbIE (OJaropoaHbpie) razbl. AMGOTEPHOCTh. AM(OTEPHBIE OKCHUIBI M THAPOKCHUJIBI.
KowmruiexcHble conm.

Otkpeitue /1. Y. MenneneeBsiM Ilepuoanueckoro 3axkoHa u co3ganue uM llepuoanueckoit
CHCTE€MBI XMMHYECKHUX AJIEMEHTOB.

ATOMBI Kak (popma CyIIECTBOBAHUS XUMUYECKHX dNIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHUH
aToMoB. [lokazaTenbcTBa CIOKHOCTH CTpoeHUs aromoB. OmbITel Pesepdopaa. [lnanerapuas moaens
CTPOEHUS aToMa.

CocraB aTOMHBIX fJiep: MPOTOHBI, HEUTPOHBL. OTHOCHUTENbHAs aTOMHas Macca. B3anmocBs3b
MOHATUN «TIIPOTOH», KHEUTPOH», «OTHOCUTENIbHAS aTOMHAsI Macca.

Mukpomup. DnekTpoHsl. CTpOoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JIEMEHTOB
NoNe 1-20. TlonsiTie 0 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.



W3otonbl. ®usnueckuil cmbicn cuMBosMKM Ilepuogmueckoit  cucrembl. CoBpeMeHHast
dopmymupoBka Ileproanyeckoro 3akoHa. M3MeHeHHUs CBOMCTB 3JIEMEHTOB B IMEPHUOJAX U TPYIIaXx,
KakK (QYHKIHSI CTPOSHHS EKTPOHHBIX 000J0YEK aTOMOB.

XapakTepUCTUKAa DJIEMEHTa-METaJlla M DJIEMEHTa-HEMETaula [0 MX IOJIOKECHHIO B
[Iepnoanueckoii cucreme xumuueckux anemenToB . . Menzeneesa.

JdemoHcTpaumnu.

Paznuuaneie Gopmbl TAOIUI] IEPUOTTIECKOIN CUCTEMBI.

MopenmupoBanne mnocrpoenus Ilepmommueckoir cucremel JI. M. MengeneeBa. Monxenun aromoB
XUMHUYECKUX AJIEMEHTOB.

Mopenu aToMOB 351eMeHTOB 1—3-T0 IIepHoI0B

JlabopaTopHbIe ONBITHI.
28. Tlomyyenne am(poTEepHOTO THAPOKCHIA U HCCIEJOBAHUE €TI0 CBOMCTB.

Xumuveckas cBsi3b. OKHCJIMTEIBLHO-BOCCTAHOBUTEIbHBbIE peakuuu (114.)
HNonnas xumudeckasi cBsizb. MloHBI, 00pa3oBaHHBIE aTOMaMU METAJUIOB U HEMETAIOB. CXeMBbI

00pa3oBaHUsi MOHHOM CBSI3M I OWHApPHBIX COENUHEHHH. MOHHBIE KPHCTAITUYECKHE PEIIETKUA U
(hM3UYeCcKre CBOMCTBA BEIIECTB C 3TUM TUTIOM peméTok. [loHsTre 0 GopMyITbHOM eNUHUIIC BEIIEeCTBA.

KoBanenTHass xumMuueckas CBs3b. OJEKTPOHHBIE U CTPYKTypHble ¢opmynbl. [loHsTHe 0
BasieHTHOCTH. KoBaneHTHas HemojsipHas CBs3b. CXeMbl 00pa30oBaHWsS KOBAJEHTHOW CBSI3M IS
OWHApHBIX coeAMHEHUN. MOJIeKyIsIpHbIE M aTOMHBIE KPUCTAUIMYECKHE PEMETKH, W CBOWCTBA
BEILIECTBC 3TUM THUIIOM PEIIETOK.

DIEeKTPOOTPULIATENBHOCTD. P anekTpooTpuniarenbHOCTH. KoBaneHTHas MOJISIpHAsE XUMHUYECKAst
cBsa3b. Jlumons. CxeMbl 0Opa30BaHMsI KOBAJICHTHOW TOJIAPHOW CBSI3U JI1 OMHAPHBIX COCTUHEHUH.
MonexyspHbIE U aTOMHBIE KPUCTAIUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meramueckass XMMHUYECKasl CBSI3b M METAJUIMYECKass KpUCTajimyeckas pemérka. CBoicTBa
BEILIECTB C 3TUM THUIIOM pelETOK. EnuHas npupoaa XUMUYECKUX CBSI3EH.

Crenenp okucineHus. CpaBHEHHE CTENEHM OKHCIEHUsS M BalleHTHOCTH. [IpaBumiia pacuéra
CTETNeHEUOKHUCTIECHUS 110 PopMyIaM XUMUYECKUX COCIUHEHHIH.

OKHCIIUTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. OnpeneneHue CTENEeHEeW OKUCICHUS i
AJIEMEHTOB, 0O0pa3yOLIUX BEIIECTBA pa3HBIX KiaccoB. Peaknuum uwoHHOro oOMeHa W
OKUCIIUTEIbHO-BOCCTAHOBUTEINbHbIE peakiuu. OKUCIAUTENIb U BOCCTAHOBUTEIb, OKHUCIEHHE U
BoccTaHoBJieHHE. COCTaBJIIEHHE YpPaBHEHUM OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHM METOA0M
AIIEKTPOHHOTO OaliaHca.

JdemoHcTpanum.

Buneodpparmentsl u cnaiigsl «MoHHas Xxumu4eckas CBs3b». KOJUIEKIMS BemecTB C HOHHOMN
XUMHUYECKOH CBS3BIO.

Mopenu HOHHBIX KPUCTAINTMYECKUX PEIIETOK.

BuneodparmenTs u cnaiinpl «KoBaneHTHas XUMUUecKas CBsA3b». KoleKius BenecTB MOJIEKyIIPHOTO
Y aTOMHOT'O CTPOCHMUSI.

Mopenu MOJNEKYISIpHBIX M ATOMHBIX KPHUCTAJUIMYECKUX PemETOK. BuaeodparMeHTh U chailasl
«Merannuueckas Xummuueckas cBsi3b». Komekuus «MeTtaibl U CIIaBbI».

B3aumMoelicTBre IIMHKA C CEPOH, COSTHOM KucaoTo, xmopuaom meau (I1).Toperne marawust.

B3anmonencTBue XJI0pHOU U CEPOBOIOPOIHON BOJIBI.
JlabopaTopHbI€e ONBITHI.
29. U3sroromieHue MOJIENHU, WTIOCTPUPYIOIIEH CBONCTBA METANTMYECKOH CBSA3U



Coaep:xkanue y4eOHOro mpeamera. 9 kiace
O060061menne 3Hanmnii mo Kypcey 8 kiacca. Crpoenune aroma. [lepuoguyecknii 3aK0H U
nepuoANvecKas cucreMa xumuuecknx 3j1eMmeHToB .M. MenaeneeBa. CTpoeHne BelecTs.
Xumuueckasi cBsi3b. Xumuueckue peakuuu (5 1)

XapakTepucTUKa 3JEMEHTa M0 ero mnojioxeHuto B llepuoanueckoil cucreMe XUMHUYECKHX
anemenToB /. V1. MenzeneeBa. 3akoHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB U MX COCTMHEHUN B
nepuojax M Trpynnax B CBET€ IMPEACTaBICHUM O CTPOCHUM AaTOMOB DJIEMEHTOB. 3HAu€HHE
MEPUOIUYECKOT0 3aKOHA.

Tunbl XUMUYECKUX CBSI3€M M THUIBI KPUCTAJUIMUECKHX PEIIETOK. B3auMOCBs3b CTPOCHHS U
CBONCTB BEILIECTB.

Jemoncrpanuu. 1. B3aumoseiictBue aMMuaka u XJ0poBogopojaa. 2. Peaknust HeHTpaIu3amuy.
3. Habmonenne TeruioBoro 3ddexra peaknuu HelTpanu3anuu. 4. BzaumoelicTBre cepHON KUCTOTHI
¢ oxcugom meau(Il). 5. Paznoxkenue nepokcuia BOAOPO/Ia ¢ MOMOIIBIO KaTalia3bl KapTodens

Xumuueckue peakiuu B pacrpopax (10 u)

CBoiiCTBa OKCHJIOB, KHCIOT, OCHOBAaHMUM M COJIEM B CBETE€ TEOPUH DIIEKTPOJIMTHYECKOU
JMICCOLIMAIlMU M OKHCIIEeHHUsI-BoccTaHOBNIeHU. [loHATHE O mepexoaHbIX AneMeHTax. AM(OTEPHOCTb.
I'eneTnueckuit psng nepexoaHoro sineMeHTa. [lepumonmueckuit 3akoH u I[lepmoguueckas cucrema
xumudeckux siemeHtoB J[. M. MenaeneeBa. OO0OIIEHNE CBENEHUNW O XUMHUYECKUX PEaKIIUSX.
[TonsiTHE O CKOPOCTH XHUMHUYECKOM peakuuu. DakTopbl, BIUAIONIME HAa CKOPOCTh XHMHUYECKUX
peakuuii. Katanuzatops! u katanu3. THTruOUTOpbl. AHTHOKCH/IAHTHI.

JemMoHcTpanumu. 3aBUCUMOCTh 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTPAIMH.
JIBuKeHHE OKPALIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JI€.
JlaGopaTopHbIe ONbITHI.
H3MeHeHne oKkpacku MHIMKATOPOB B KUCJIOTHOM cpelie.
Peakuust HelTpanu3anuu pacTBopa METOYHN Pa3IMYHbIMU KHUCIOTAMHU.
[Tonyuenue ruapokcuaa meau(Il) u ero B3aumoielicTBUE C pa3IMYHBIMU KUCIOTAMHU.
B3anmoelictBrue CubHBIX KUCIOT ¢ okcuaom Meau(1l).
B3aumoneiicTBue KUCIOT ¢ METAJUIAMH.
KauecTtBenHas peakius Ha KapOOHAT-HOH.
KauecTBeHHas peakiius Ha XJIOPHU- WIH CyJIb(aT-nOHBI
N3meHeHne okpacku HHIMKATOPOB B HIEIOUHOI cpejie.
B3aumoneicTBue 1menoyen ¢ yrieKuclIbIM ra3oMm.
KauecTBeHHas peakiiys Ha KATHOH aMMOHHUS.
11. Tlonmyuenue ruapoxcuaa menu(ll) u ero pasznosxenue 12.B3anmoneiictBue kapOOHATOB C
KHCIIOTaMH.
13. Monyuenue ruapokcuaa xemneza(lll).
14. BsaumopeilicTBue xene3a ¢ pactBopoM cyibdata menu(Il)
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Ilpakmuueckue pabombot.
Nel.Penienue sKCIEpUMEHTAIBHBIX 3214 110 TeMe «DIIEKTPOTUTHYECKAs IUCCOIIAAIUS

Hemerasuibl u nx coennnenus. Kuciaopoa. Boxopoa (25)

[TonoxeHne HEMETaNIOB B EPUOANYECKON crucTeMe XuMudeckux aiaemeHToB [I.11.Menneneesa.
OO1ue cBo¥icTBa HEMETAILIOB.

Bonopon — xumudeckuii 3J€MEHT U TPOCToe BemecTBo. Du3ndeckne U XUMUYECKHE CBOMCTBA
Bojopoaa. [lonyuenue Bogoposaa B
naboparopun.  [lomyueHue  Bojopona B MPOMBIIUIEHHOCTH.  [IpuMeHeHHe  BOJOpoOja.



lanorensl: ¢usndyeckue u XUMHUUECKUe CBoicTBa. COEIMHEHHS TaJOr€HOB: XJIOPOBOAOPOJ,
XJIOPOBOJOPOHASL KUCIIOTA U €€ COJIH.

Kucnopon — xumuueckuit snemeHT u mpocroe BemiectBo. O30H. CocTaB Bo3ayxa.
Pu3nyecKkue U XUMUYECKUE CBOMCTBA KUcaopoaa. [losrydeHne u npumMeHeHue Kuciaopoaa.

Cepa: ¢usnveckue u xuMudeckue cBorcTBa. COEIMHEHHS CEphl: CEPOBOJOPOJ, CYIb(HIBI,
okcubl cepbl. CepHasi, CepHUCTAst U CEPOBOIOPOIHAS KUCIOTHI U MX COJIH.

A30T: ¢u3mueckue M xummuueckue cporctBa. AmMmuak. Comu ammoHus. OKCHIBI a30Ta.
A30THas1 KUCIIOTA U €€ COJIN.

®ocdop: dusnyeckue u xumudeckue cpoiicrBa. Coenunenus pochopa: okcun dochopa (V),
oprodochopHast KHCIOTa U €€ COJIH.

VYrnepon: ¢usmueckue M XMMHUYECKHE CBOWCTBA. AJUIOTpPONUS yriepoja: aimas, rpadur,
kapouH, ¢ymiepensl. Coequnenus yriepoaa: okcuasl yraepoaa (1) u (IV), yrompHast kuciora nee
COJIN.

Kpemnnii u ero coequHeHusI.

Hemoncmpayuu. OOpa3nbl TaJOTEHOB - MPOCTBHIX BEIIECTB. B3aMMOJEHCTBHE TalOT€HOB C
HaTpUeM, alloMUHUEM. BpiTecHeHne xyopoM OpomMa wiaM  HojJa W3 PAacTBOPOB  UX
cosieii.B3anmoencTeue ceppl ¢ MeTallaMH, BOJOPOJOM M KHCIOpOJOM. B3ammoneicteue
KOHIICHTPHUPOBAHHOW a30THOW KHUCIOTH ¢ Mefpio. [loriomenue yriieM pacTBOPEHHBIX BEIIECTB HIIH
ra3oB. BoccranoBnenne meam u3 ee okcuaa yriem. OOpasisl IpUPOJIHBIX COSTMHEHHH XJI0pa, CEephl,
docdopa, yrmepoma, kpemHus. OOpasipl BaXHEHITUX IS HAPOJHOTO XO3AMCTBA CYIbh(HaToOB,
HUTpPATOB, KapOOHATOB, hocdaTtoB. OOpasLbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGopaTopHbIe ONIBITHI.

1. Pacno3naBaHue rajJloreHu1-HOHOB

2. KadectBennwsie peakuum Ha cynbpar-uonsl. 3.KauecTBeHHass peakuuss Ha KaTHOH
aMMOHUS

4.,  XuMu4ecKue CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA

5. KauecrBennsie peakuuu Ha pochar-noH
Ilpaxmuueckue pabomot.

No 2. 3y4yeHune CBOMCTB COJITHOW KHCIIOTBI

No3. M3yueHue CBOMCTB CEPHOM KHUCTIOTHI

No4. [TonyueHue aMmmMuaKka U U3y4€HUE €ro CBOMCTB

NoS5. IMonydyenue yriekucioro ra3a. KayectBenHas peakius Ha KapOOHAT- HOH
Metaniabl ¥ uX coearnHeHus (16 4)

[TonoxeHrne MeTalJIoOB B MEPUOJUYECKON cucTeMe xumuueckux anementoB J[.M. Menpaeneena.
Mertamisl B npupoge u oOurue cnocoObl ux mnomaydenus. OOmue Quandeckre CBOWCTBAa METAILIOB.
OO0mue XUMHUYECKHE CBOMCTBA METAJIOB: pEaKIMM C HEeMeTalylaMH, KHUCJIOTaMH, COJISIMU.
DNEeKTpOXUMHUYECKUN psl HampspkeHud MertamwioB. lllenoynele MeTamiel M UX COEIUHEHMS.
[lenoyHo3eMeNnbHbIE METAIIIBI U UX COCAUHEHUs. ATIOMUHUNA. AM(QOTEPHOCTh OKCHA M THIPOKCHIA
amomunus. JKenezo. CoennHeHus xene3a U UX CBOMCTBA: OKCUABI, THAPOKCUABI U conu xene3a (11 u
).

Hemoncmpayuu. B3aumoaenucTBUEe HATpUsl, JUTHSA U KalblWs ¢ BOAOW. l'opeHue HaTpus,
MarHus U ’keiie3a B Kucjopoje. Bemblnika TepMUTHONW cmecu. B3anMoaeicTBue CMECH MOPOILIKOB
cepbl M JKeJle3a, IUHKAa W cepbl. B3anMoaeicTBue allOMUHUS C KUCIOTAMHM, IIEIOYaMH U BOJOM.
B3aumopeiicTBue xenesa U MeIu ¢ XJIOpoM. B3aumoaencTBue Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM
KUCIOTOH M a30THOW  KucioTtod  (pasbaBnmeHHoil. Okpacka TMJIaMEHU  COEAMHEHUSMU
IETOYHO3EMEIIbHBIX METAJIJIOB. [ aneHue n3BecT BOJ0M
Jlabopamopusie onvimol.

1. B3aumoneiicTBue xenesa ¢ pacTBopoM cyiabgara meau(Il)

2. IlonmyyeHue U3BECTKOBOM BOBI U OIBITHI C HEM.

3. 3.Ilonyuenue ruapoxcuaoB xenesa(ll) u (II0).

4. 4. KauecTBeHHbIE peakllMd Ha KATHOHBHI JKeJe3a



Ilpakmuueckas paboma Ne7
Pemenne OKCIICPUMCHTAJIBHBIX 3a/ia4 110 TCMC «MeTaJsl ¥ UX COCOAUHCHUA.

XuMus 4 OKpy:Kaouas cpena (2 4)

Crpoenue 3emnu: sApo, MaHTHUs, 3€MHas KOpa, MX XUMHYecKui cocraB. Jlutocdepa u eé
XUMUYecKui coctaB. Munepainsl. Pyasl. Ocanounsie opossl. [losie3nbie uckonaempie. XUMHUECKHI
coctaB ruapochepsl. XUMUYECKUI coCcTaB aTMOC(hEpHI.

Hemoncrpanun. Bugeodparmentsr u cnaiinpl «CtpoeHue 3emim U €€ XUMHYECKUH coctaBy. Koyekus
MUHEpaJioB M TopHbIX mopon. Komneknus «Pyapl meramnos». BuaeodparmeHTsl U ciialdsl
«['nmobanpHbple 3KOJOrMYECKHE MPOOIEeMbl 4YeIoBeYecTBa» VICTOUHHMKM XUMHUYECKOTO 3arpsi3HEHUs
oKpyxatoien cpenbl. [100anbHbIe IKOJIOTHYECKUE MPOOJIEMbl YETIOBEYECTBA: MAPHUKOBBIM P HeEKT,
KHUCJIOTHBIE JIOXKJIW, O30HOBBIE JAbIpbl. MeEXIyHapoJHOE COTPYAHUYECTBO B OOJACTH OXPAHbI
OKpPY’KaIoIllel Cpelibl OT XUMUYECKOI0 3arpsi3HEHUs. «3eIEHast XUMUSD».

JlaGopaTopHbIe ONIBITHI.

1. Usyuenue rpanura.

O0001eHne 3HAHUI 110 XMMHMH 32 KYPC OCHOBHOM 1IK0JIbI (10 1)

Ou3nyecKuil CMbICI MOPSAKOBOIO HOMEpA 3JIEMEHTa B MEPHOINUECKON CHCTEME XUMUYECKUX
anemeHntoB [[. 1. MeHneneeBa, HOMEPOB TepuoJa U TPyHIbl. 3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB
AJIEMEHTOB M MX COEIMHEHUH B MepHoJax M Ipynnax B CBETE MPEACTaBICHUI O CTPOCHUH aTOMOB
AJIEMEHTOB. 3HAYEHHE MEPHOIUUECKOT0 3aKOHa.

Tunel XuMUYECKUX CBSA3€M M TUIBI KPUCTAJUIMYECKUX pelIeToK. B3auMocBs3b CcTpoeHUs u
CBOWCTB BEILIECTB.

Knaccudukanuss XUMHUYECKMX peakIUil MO pa3Iu4HbIM [pU3HaKaM (YHCIO M COCTaB
pearupyoomux U 0o0pa3yrolumxcs BeUIecTB; TEIUIOBOM 3((deKT; HCHOoIb30BaHUE KaTalu3aTopa;
HaIpaBJIeHNE; U3MEHEHUE CTETIeHEH OKUCIICHUS! aTOMOB).

[Ipocthie U ciokHble BemiecTBa. MeTaibl U HeMeTauibl. ['eHeTndeckue psiabl MeTasuia,
HeMeTallIa ¥ nepexoqHoro meramia. Okcuapl (OCHOBHBIE, aM(POTEPHBIE U KUCIOTHBIE), THIPOKCUIBI
(ocHOBaHMS, aM(OTEpHbIE THUAPOKCUIBI M KHUCIOTHI) M COJIM: COCTaB, Kiaccudukamus u oourue
XMMHYECKHE CBONCTBA B CBETE TEOPUHM DIEKTPOJUTHUECKON AMCCOIMAIMM M IPEACTAaBICHUN O
mpoleccax OKUCICHHUSI-BOCCTAHOBIICHUS.



TemaTn4eckoe INIAHUPOBAaHUE C YKAa3aHHEM KOJIHYECTBA 1aCoB,

OTBOJMMBIX HA OCBOEHHE KAKI0il TeMbI

8 kiacc
Kiace | Ne HaszBanue KonuuyectBo HOP (Bo Bcex Temax
n/ TeMBbI 4acoB Kypca)
m (paneJia)
8 1 | HayanbHble TOHATHS U 3aKOHBI XUMHU 20
https://www.yaklass.ru/
2 o I . . . 5
Baxneiimme npeactaBuTeNTN HEOPraHUUECKUX 18 T ————
BerecTB. KonnuecTBeHHBIE OTHOIIICHUS B TPEHHHT JUTST IIKOTbHUKOB
XUMHIA https://resh.edu.ru/
OcHOBHBI€ KJIacChl HEOPTaHMYECKUX COSTMHEHHH 10
4 | TlepuonuuecKuii 3aKOH ¥ IIEPHOINYECKAS CHCTEMA 9 OCCHMCKas SJICKTPOHHAA
XuMUUEeCKuX >1emenTos J|. M. Menpeneesa. HIKOJIa
Ctpoenne aToma httos://ohvss
nups://pnyso-
5 | Xumnueckas cBa3b. OKHCIUTENBHO- 11 :
vpr.sdamgia.ru/
BOCCTaHOBHUTEIbHBICPCAKIIMH
Hroro 68 PeHIy BIIP
https://iu.ru/video-
lessons?predmet=fizika
becriaTHbIE BUIEOYPOKU
ot mpoekTa «MHbOoypoK»
9 kJacce
Kmnace | Ne Ha3zBanue KoanuectBo IHOP (Bo Bcex Temax
TeMBI 4acoB Kypca)
n (pagena)
/
n
9 1 | IMoBTopenue n 06OOIICHIE CBECHHIA TI0 KYpPCY 5 https://www.yaklass.ru/
8 Kkimacca. XuMU4ecKre peaKkinu AKnace qucTaHIMOHHbIH
2 | Xumuueckue peakiuy B pacTBOPax 10 zpeHH;{/r th’{ IEKOHI’/HHKOB
https://resh.edu.ru
3 | HemeTaisl M UX COEAUHEHHS 25
4 | Meramisl 1 HX COETUHEHHS 16 Poccuiickas anekTpoHHAas
5 | Xumus 1 OKpyKaromias cpena 2 HIKoIa
6 | OGoOreHre 3HAHMIT 32 KypC OCHOBHOM LIKOJIBI 10 https://phys8-
Hroro 68 vpr.sdamgia.ru/

Pemry BITP
https://iu.ru/video-
lessons?predmet=fizika
BCCHJ‘IaTHLIe BUJACOYPOKHU
ot npoekTa «HDOoypoK»
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Kpurtepuu oneHnBanus

= YCTHBIHA OTBET:

OT/IMYHO - ecau OTBET TOJHBIA, C MCIHOJIb30BAHUEM CIIEHUAIBHONM TEPMHUHOJIOTHH,
JIOTUYHOCTH M apTyMEHTHPOBAHHOCTHU U3JI0KEHUS C UCTIOIH30BAHUEM IIIMPOKOIJOKA3aTEIbHOM Oa3bl.
XOPOHIO - ecnu OTBET MOJHBIM, C HCIOJIB30BAHMEM CIELHAIBHOM TEPMHUHOJIOTHH,

JIOTUYHOCTH ¥ apTYMEHTUPOBAHHOCTH M3JI0KEHUS, C UCIOIB30BAHUEM HMIMPOKOH JT0Ka3aTeNbHON 0a3bl
¢ HEOOJIBIIUMU HETIOCTATKAMH W HETOYHOCTSIMH.

YAOBJIETBOPUTEJIBHO - ecinu oTBET HEMOJIHBIN, HE COAEPKHUT OCHOBHBIX MapaMeTpOB U
MOHATHUH, a U3JI0KEHHBIN MaTepra HOCUT (parMEeHTapHBIA XapakTep.

HEYJAOBJIETBOPUTEJIBHO - eciiu yueHUK HE 3HAET OTBET Ha BOIIPOC.

= 3ajgaHus B TecTOBOM dopme:

OTJIMYHO - ecnu BoimoaaeHo 95-100% 3ananmii.

XOPOIIO — ecnu BemosHeHO 75-94% 3amanmit. Y IOBJIETBOPUTEJBHO — eciin
BeITTOJTHEHO 51-74% 3ananunii. HEY JOBJIETBOPUTEJIBHO — eciu BeimonHeHo 50% 3aganuii u
MeEHee.

= KourpoabHas padora:

OTJIMYHO - ecnu BBITIOJIHEHBI BCE 3a/IaHUs 0€3 CYIIECTBEHHBIX HEJJ0UETOB.

XOPOIIO - ecnu BemogHeHo 6osee 75 % 3amannii. Y IOBJIETBOPUTEJBHO - ecin
BeInosTHEHO Oostee 50 % 3amanuit. HEYJIOBJIETBOPUTEJIBHO — eciu BBITIOTHEHO MEHEe
TOJIOBUHEI 3aJaHUMH.

= JlaGopaTopHasi pa6ora:

OT/IMYHO - nabGoparopHas paboTa BBINIOJHEHA B IOJIHOM 00beMe € COOJIOJEHHEM
HE0OX0IMMOM TOCJeI0BaTEIbHOCTH MPOBEACHUS pPa0OThl; YETKO M aKKypaTHO BBINIOJHEHBI BCE
3anucu; chopMyJIMPOBaH MPABUILHBINA BBIBOI;

XOPOHIO - BeImosHEHUE Ta00pAaTOPHON pabOTHI YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K
OTBETY Ha OLIEHKY «OTJHYHO», HO YyYallWics NOMYCTHUJ HEIOYeThbl WM HerpyOble OmuOKu, He
MOBJIMSIBIIME HA PE3YJIbTAThl BHITOJIHEHUS PaOOTHI.

YAOBJIETBOPUTEJIBHO - eciu pe3ynbTaT BBHINIOJHEHHOW YacTH J1aDOpaTOpHOW pabOThI
TaKOB, YTO MO3BOJISET MOJIYYUTh MPABUIBHBINA BBHIBOJ, HO B XOJ€ BBINOJHEHUS pabOThl ObUIM JIOMY-
IICHBI OLIUOKH.

HEYJOBJIETBOPUTEJIBHO - ecnu yyaniuiics HE BBITOJIHWI JIAOOPATOPHYIO paboOTy WU
pe3ynbTaThl 1a00paTopHOil pabOThI HE MO3BOJISIOT CAENATh MPAaBUIbHBINA BBIBOI.

= Tgopueckasi padora (pedepar, coodlIeHHE, TOKJIAT U T.1.):

OTJIMYHO - ecnu cojaepkaHWe paOOTHI IMOJHOCTBIO COOTBETCTBYET Teme. (DakTUuecKue
omnOKu oTcyTcTBYIOT. CoNlepaHue U3naraercs nocienaoBarefibHo. PaboTa oTimyaeTcs 60rarcTBOM ClioBaps,
PazHOOOpa3KeM UCHIONIB3YEMbIX CHHTAKCUYECKUX KOHCTPYKLIMIA, TOYHOCTBIO CIIOBOYNOTpeOneHust.. JlocTirayTo
CTUJIEBOE €IMHCTBO U BBIPA3UTEILHOCTh TEKCTa. B 1ierom B padote normyckaeres 1 Heou€T B coaepxaHuu u 1-
2 CTUJIEBBIX HEAOUETA.

XOPOUMIO - ecmu coxepkaHue pabOTBl B OCHOBHOM COOTBETCTBYET TeMe (MMEIOTCA
HE3HAYUTEIIbHbIE OTKIOHEHHsI OT TeMbl). Cozep)kaHne B OCHOBHOM JOCTOBEPHO, HO UMEIOTCS €IMHUYHbIE
(axTuueckue HETOYHOCTH. VIMeroTcs He3HauMTeNbHbIE HAPYIIEHHUs TMOCIENIOBATEIbHOCTH B U3JIOKEHUU
MBICIIEM.

YAOBJIETBOPUTEJIBHO — ecniu B paboTe TOMYIIEHb! CYIIECTBEHHbIE OTKJIOHEHHS OT TEMBI.
PaGota noctoBepHa B IIaBHOM, HO B HEl MMEIOTCS OTAENIBHBIE (PaKTUUECKHe HETOUHOCTH. JlOMyIIeHbI OTAETbHEIE
HapylIeHUs TIOCNIEAOBATEeIbHOCTH M3JIOKEHHs. bemeH cnoBaph, OAHOOOpa3HBI  ymoTpeOseMbie
CHHTaKCUYECKHE KOHCTPYKLIMH, BCTPEUYAeTCs HEMPaBIIIbHOE CIIOBOYHOTpEOIIEHHE.

HEYJOBJIETBOPUTEJIBHO - eciu paboTa HE COOTBETCTBYeT Teme. [lomyieHoO MHOTO
¢dakTudeckux ommbok. HapyireHa mocienoBarebHOCTh W3NOKEHHS MBICIEH BO BCEX YACTAX paloThI,
OTCYTCTBYET CBSI3bMEXTy HUMH, paboTa He COOTBETCTBYeT IuiaHy. Kpaiine OenieH crioBaph, paboTa HamrcaHa
KOPOTKUMHU OJHOTUITHBIMU TPETIOKEHUIMU CO CIa00 BBIPAKEHHOW CBSI3BI0 MEXIY HHUMH, YacThl
CIIy4anHETIPaBUIHHOTO CIIOBOYTIOTPEOIEHUS.



3ayerHas padora:

OTJIMYHO - ecnu BBIIOJIHEHBI BCE 3aaHUs 0€3 CYIIECTBEHHBIX HEJJOUETOB.

XOPOHMIO - ecnu BeimogHeHO O0siee 75 % 3ananuii. Y IOBJIETBOPUTEJIBHO cciu
BeINosTHEHO Ooitee 50 % 3ananuii. HEYJIOBJIETBOPUTEJIBHO — cciiu BBITIOJIHEHO MEHEE
IIOJIOBUHBI 3a/IaHUM.

OLIEHKA ITIPAKTUYECKHX YMEHUH YYAIIIUXCS

1. OueHka ymeHuii MPOBOAUTH HAOJIIOAEHUS

Ommemxa «5»

® TPaBWIBHO MO 33JJaHUI0 YYUTENSI MPOBEACHO HAOIIOACHUE;

® BbIJICJICHBI CYIIECTBEHHbIE PU3HAKH Y HAa0JI10/1aeMOro 00beKTa

® JIOTUYHO, HAYYHO TPaMOTHO O(OPMIICHBI PE3yIbTATHI HAOIIOJICHUN U BHIBOIBI.

Ommemxa «4»

® TPaBWIBHO MO 33J]AHUI0 YYUTENSI MPOBEACHO HAOIIOICHUE;

® IIpU BBIACIICHUN CYIIECTBEHHBIX TPU3HAKOB y HAOII01aeMOro 00beKTa Ha3BaHbI
BTOPOCTETICHHEIC;

e JomyIIeHa HEOPEKHOCTh B 0pOPMIICHUN HAOJIOIEHUN U BHIBOJIOB.

Ommemxka «3»

® JIOMYLIEHbl HETOYHOCTU U 1-2 OIIMOKM B MPOBEACHNUN HAOIOICHUI 10 3aJaHHUI0 yYUTES;

® IIpU BBIACIICHUN CYIIECTBEHHBIX IPU3HAKOB Yy HAOIIOAaeMOTO 0OBEKTa BBIICICHBIIHII
HEKOTOPEIE;

e jomymieHs! omuoOku (1-2) B oopmaeHNN HAOIIOICHHU U BHIBOJIOB.

Ommemxa «2»

e jomymieHb! omuOku(3-4) B mpoBeacHUN HAOIIOACHHUH 10 3aJaHHIO YIUTEJIS;

® HEMPaBWIHLHO BBIICTICHBI MPU3HAKK HaOI0/1aeMOro 00BbeKTa (Iporiecca);

e jomymieHb! omuoOku (3-4) B opopmiieHHH HaOIIOICHHUI U BHIBOJIOB.

2. OneHKa IKCIepUMEHTAIbHBIX YMEHUit

OneHka CTaBUTCS HA OCHOBAHUU HAOJIOJICHUS 32 yYallUMKCS U MUCbMEHHOTO OTYeTa 3apaboTy

Ommemxa «5»

e PaboTa BBINOIHEHA MOJHOCTHIO, IPABUIIBHO; C/I€TaHbl IPABUIIbHBIE HAOIO/ICHUS UBBIBO/IBL;

e DKCIEPUMEHT OCYIIECTBIICH IO IJIaHYy C YI4ETOM TEXHUKH 0€30MacCHOCTH U MPaBUIPaOOTHI C
BEIIECTBAMU 1 000PY/I0BaHUEM;

¢ [IposiBeHbI OpraHU3aMOHHO-TPYI0OBBIE YMEHHUS (IIOAEPKUBACTCS YUCTOTa paboueromecTa
Y TIOPSAJIOK Ha CTOJIE, 5KOHOMHO UCHOJIB3YIOTCS PEaKTHUBBI).

Ommemxa «4»

e Pabora BBINOIHEHA TPABUIBHO; ClIETaHbl IPABUIbHBIC HAOMIOICHUS U BBIBObI, IPUITOM
HKCIEPUMEHT MPOBEJICH HE MOJHOCTHIO MIIH JOMYIIEHbI HECYIIECTBEHHbIE OTUOKHN B paboTe C
BEIIECTBAMU B 000PY/I0BAHUEM.

Ommemxka»3»

e PaborTa BBIMOJIHEHA MTPABUJILHO HE MEHEE YeM HAIOJOBUHY HIIM JOTMYIIEHA CYIECTBEHHAs
omrOKa B X0JI€ SKCIIEPUMEHTA, B 00BsICHEHUH, B 0(OpMIICHUH PabOThI, BCOOIIOICHUH MTPABUI
TEXHHUKH 0€301acCHOCTH MpH paboTe C BEIeCTBAMHU U 000pyI0BaHHEM, KOTOpasi UCIIPABIISIETCS TI0
TpeOOBAHUIO YUUTEIS.

Ommemxa «2»

o JlomymieHsl 2 wiu 6ojiee CyIIECTBEHHBIC OMIMOKHU B X0/1€ SIKCIIEPUMEHTa, B O0BSICHEHUH,B
odopmiieHnn paboThl, B COOMIOICHUH MPABUJI TEXHUKH 0€30MaCHOCTH TpU PabOTe C BelecTBaMu 1
06OPYZ[OB3HI/ICM, KOTOpBIe y‘laH.IPIfICSI HC MOXCT I/ICHpaBI/ITB Jaxe HOTpe6OBaHI/IIO y‘lI/ITCJ]}I.

3. OneHka yMeHHUii peliaTh 3KCIepuMeHTAIbHbIE 321241
Ommemxa «5»



e [lnaH peweHus cocTaBieH NPaBUIIbHO;

e [IpaBWIIbHO OCYIIECTBIICH MOJ00P XMMUYECKHX PEAKTHBOB U 000PYIOBAHMS;

e JlaHo nmonHOE OOBSACHEHHE U CACTAHbI BBIBOJIBI.

Ommemxa «4»

e [lnaH peweHus COCTaBJIEH NPaBUIIbHO;

e [IpaBuiIbHO OCYHIECTBIIEH TOA0OP XMMHUECKUX PEAKTUBOB U 000PYI0BaHUS, IPU 3TOM
JOTYIIEHO He 0oJiee 2 CYIIECTBEHHBIX OMMNOOK B OOBSICHEHUSX U BHIBOJIAX.

Ommemxa «3»

e [lnaH peweHus COCTaBJIEH NPaBUIIbHO;

e [IpaBuiIbHO OCYLIECTBIIEH TOAOOP XMMHUECKHUX PEAKTUBOB U 000PY10BAaHUS, HO IOMYIIEHbI
CYIIECTBEHHbIE OIIMOKH B OOBSICHEHUSIX U BBIBOJAX.

Ommemxka «2»

e Jlomymensl 2 u OoJiee cyliecTBeHHbIE OUTMOKY B TIIAHE PELICHHS, B TIO00PEXUMHUYECKUX
PEaKTUBOB U 000PYAOBaHUS, B 00BSICHEHUH U BHIBOJIAX.



MarepuajibHO-TeXHHYECKOe ofecrieueHHe y4eOHOro mpoiecca

1. Harmgaaele ¥ [eMOHCTPALIMOHHBIE CPENCTBA 00VUCHHUS

Tabauub HUHCTPYKTUBHBIE TABJIMIBI 1O
XUMHUHN
[Tonydyenue u coOupaHue ra3on CnuproBka

du3nueckue SIBICHAS U XUMUUECKHE pCaKkuuu

O0parieHue ¢ TBEpAbIMH BELIECTBAMU

3aKOH COXpaHEHUs! MaCChl BEIIECTB

OO6paiiieHne ¢ KUJKMMH BEIIeCTBaMHu

Knaccugukarysi XMMHYECKHX peaKIii PunpTpoBaHUE
OKHCAUTENbHO-BOCCTAHOBUTEbHBIE peakuiuy | [IpuroroBsieHue pacTBOpoB
DIEeKTPOIN3 B3BemmBanue
I'enernueckas cBsi3b KjaccoB Heopranuyeckux | Ileperonka

BEIIECTB

CrpoeHue aToMa TutpoBanue

DneKTpOHHBIE OpOUTAIN

[Ipuemsbl oOpatenus ¢ 1abopaTOpHBIM
HITATUBOM

MOJICJ'II/I ATOMOB HEKOTOPBIX 3JICMCHTOB

[Tonyuenue u cobupaHue razon

Kpucramisl ["a3zoBas ropenka
XuMuHyeckasi cBsi3b DJIeKTpOHArpeBaTeNx
BanentHocth HarpeBanue
CreneHb OKUCIEHUS
bunapHbIe cOeTMHEHNS
Howmenkinarypa coseit

TABJIMIBI IO OPTAHUYECKON XUMUH

OO6pazoBaHue BOJOPOIHBIX CBSI3EH

['eHeTr4eckas CBSA3b KJIACCOB OPraHUYECKUX
BEILECTB

AueruieH

N3omepus

CTpyKTypa MOJIEKYJIbI Oelka

I'omomnorus

[IpocTpancTBeHHas u3oMepusi OyraHa

Homenknarypa opraHuuecKkux COeAMHEHUN

MeTtaun

[IpenenbHbBIE YTIIEBOIOPOIbI

CrpoeHue aToMa yriiepoja

HenpenenbHple yriaeBoa0poapl

Otunen DyHKIIMOHATIBHBIEC TTPOU3BOIHBIC
Benzon YTJIEBOJIOPOJIOB
DneKTpoHHbIC 00aka. [lepekpriBanme
JJICKTPOHHBIX 00JIAKOB
Koanexkuun

«IlIxana TBEpHOCTH»

«Kpucrannuueckas peuierka rpaputa»
«CTEeKIIO U U3Aenus U3 CTEKIIa»

«MeTtanisl U CIIaBbD»

«ATIOMUHUN»

«UyryH u cranb»

«MuHepabl ¥ TOpHbIe TOPo I (49 mopon)
«OCHOBHBIE BUJIbI TPOMBIIIJIEHHOTO CHIPBS»
«HedTb 1 MpoayKTHI ee nepepaboTKI)

«KaMeHHBI! yroib U MPOIyKThl €ro NepepadoTKI»

«ITnacTmacce»

«Kayuyk»

«BomoxHa

«MuHepanbHbIe YI00pEHUS




IIpuGopsl, mocyaa U NPUHANIEKHOCTH 0011ero HA3HAYCHHSA

KoaunuecTBo

[{udpoBoii JaTYHMK IEKTPOIIPOBOTHOCTH

udporoii narunk pH

[udpoBoii faT4MK TeMIepaTypsbl

HudpoBoii faTunK BHICOKOW TeMIepaTypbl

[HudpoBoii JaTuuK ONTUYECKOH MIIOTHOCTH

Becsl anexTpoHHbIE

MUKpOCKOII ONITUYECKU I

Anmnapar s NpOBEACHUS XUMUYECKUX PEAKIIHI

HaGop muis1 snexTposnza

[Tpubop 1 ONBITOB MO XUMUU C IIEKTPUUECKUM TOJIKOM

ITpubop U1 MILTIOCTPALIMK 3aKOHY COXPAHEHUS] MACChI BEIIECTB

JlenurenbHast BOpOHKA

VYcranoBka JJId TIEPETOHKHU BEIICCTB

bans komOuHUpOBaHHAas J1abopaTopHas

[Tpubop it mosyueHus ra3os

[ItaTuBEl METAIUTUYECKUE

[IITaTuB TEMOHCTPAITMOHHBIN

HaGop apeomeTpoB (111 i3MEpeHUs TIIOTHOCTH KUJIKOCTEH )

DJIEKTPOTUIUTKA

Ha6op uvamex Iletpu

JIOKKY M1 COKUTAaHUS BEIECTB

Crynka dapdopoBas ¢ nmecTukom

HaGop 6aHok /1st XpaHEHUST PEaKTHBOB

Habop ckisiHOK U1 XpaHeHusl pacTBOPOB PEAKTHBOB

Ha6op nmpobupox

CnupToBKa

lNoprouee 11st CIUPTOBOK

OwibTpoBanbHas Oymara

Konb6a xonnyeckas

Koiba mmockomoHHast

Konba kpyrinononnas

Ilamouka cTeknaHHAS

Yamka JJIs1 BhIITapUBAHUA

MepHbli UHIIMHAP

BOpOHKa CTCKJIIHHAasA

BOpOHKa IjracTMaccoBas

XUMHUYECKUH cTakaH

CTONUK NOIbEMHBIN

Jlyna

TureabHbIE MBI

ITpo6upkoaepxaTenu

Becsl ¢ rupsmu

Z[OCKa UL CYHIKH IMMOCYIbI

OuKH 3alUTHBIE

KQMHJIQKT XUMHUYCCKHUX DECAKTHBOB

Ha bl
«Kucaoter»
«"'uapokcuab
«OxKcHUabI METAILIOBY




«lIlenouHbIe U IEIIOYHO3EMETIBHBIE METAIIIIB»
«Meramns»

«OrHeonacHbI€ BEIIECTBA»

«["anoreHsn

«["anoreHU AL

«Cynbdatsl, cynbpubl, CyIbPUTHD
«KapboHnatsi»

«Docdater. CunmukaTeny

«Aunerarsl. Poganuasn»

«CoeTMHEHHST MapraHIia

«CoeuHEeHs] XpOMay

«Hwurtpatem»

«raukaTopsD

«Kucnopozcoaepxamuye OpraHu4eCKrue BEIECTBA»
«YTIeBo0pOabD)

«Kucnotsl oprannyeckue»

«YrneBoasl. AMUHBI



Kanennapao-remaTuveckuii mias (8 kiacc)

= Jara
¢ 2
D - T H b
eMa ypoka eypouHbIie (hOpMBI
n/m §: ; YP P P Ilnan | ®dakr
<
Tema 1. HauajibHble NOHATUS ¥ 3aKOHBI xXuMuu (20 yacoB)
[Ipeamer xumun. Ponb XUMUM B KU3HN H/g Nel
4eJI0BeKa y‘IC6HOC PICCJ'ICI[OBVaHI/Ie
1 1 /o Nel «O . «Dusndeckue cBOHCTBA
0 Nel «Osnaxomenne ¢ KoLeKunel caxapa, MAMOHHOH
J1a00paTOPHON MOCYABI» KHCJIOTBI, MEITH»
2 2 Meros! U3ydeHUsT XUMHUH
ArperatHble COCTOSIHUS BEIIICCTB
3 Jl/o Ne2 «[IpoBepka repMeTHIHOCTH PUOOpa
JUTSL TIOJTyYCHHMSI Ta30B)
JlaGopaTopHbrii OTIBIT «3mepenne
3 TEeMIIEpaTypbl KHUIICHHS BOJAbI C ITOMOIIBIO
JIATYMKA TEMIIEPATYPbl U TEPMOMETPay
TP | JTaGoparopHsrii OTIBIT «Ompenenenue
TEeMIIepaTypbl IUIABJICHUS U KPHCTAJLIU3AIUU
MeTasiIa»
I/p Nel «IIpaBuia TEXHUKH OE30IACHOCTH H H/p Ne2
4 | HEKOTOpBIE BUIBI pabOT B XMMHUYECKOH “0323‘3“6“"“3"
nabopaTopus
4 naboparopun» (45 muH.) Th «STBCHMs TpH ropeHHH
CBCUN»
TP IIpakTrueckas padora «l3yueHne CTpOeHUs
IJTAMEHI
dusnyecKre SIBIEHNUS — OCHOBA pa3IeleHsI H/p Ne3
cMeceii BelecTB BHPTYajbHAA
JKCKYpCHS
5 JI/o Ne3 «O3HakomIteHHE ¢ MUHEpAJIaMH, «B Mupe (u3HICCKIX
00pa3yIOUIIMI TPAHUT ABJICHMID
Jl/o Ne4 «IIpurotoBieHue rereporeHHON cMecH H/d Neq
5 TOPOIIIKOB CEPHI C JKEIE30M U UX Pa3JICICHUE) TPOCKTHAs ACATC/ILHOCTR
= «/I3roToBieHue BaTHO —
JleMoHCTpanmoHHbIH SkcniepuMeHT «Ilomydenue y
o MapJI€BOM ITOBA3KH KakK
JMCTUITHPOBAHHOMN BOJIBD» cpencTBa
TP JlaGopaTopHsIii onbIT «OTnpeneeHne MHIMBUTyalIbHON 3a1HThI
BOJIONTPOBOJIHON U TMCTUJITTMPOBAHHOM BOJIbI OpIaHOB AbIXaHUs B
MePUOA SIHUIEMUN
TPUIIIa
I1/p Ne3 «AHanm3 OYBBI, OTIpE/IeIICHNE H/p NS
6 6 | xkucnornoctu noussh» (45 mun.) Th y1eHoe Hece/IoBaHIe
«CeKpeTsl MOYBBI»
ATOMHO — MOJIEKYJIIDHOE YueHHE. XUMHUUECKHE H/g Ne6
7 7 3JIEMEHTBI TMPOCKTHAA ACATCIBHOCTh
«MojnenupoBaHue
MOJICKYII»
3HaKK XUMUYECKUX IIEMEHTOB H/p Ne7
8 8 TMPOCKTHAA ACATCIBHOCTh
«KapTOTeKa XUMHUYCCKUX
DJIECMCHTOB»
[lepronnueckas TabiauIa XUMHYECKHX H/¢p Ne8
snementos JI.U. Menneneena TIPOCKTHAS ACATCILHOCTE
9 9 «MoJIesb epuoIMIECKON
TaOJIALBI»
10 10 Xumuueckue GopMyJIbl




11

11

BrruncneHus mo XuMUYECKUM QOpMyam

12

12

Banentaocts. BriBog ¢opMynbl coequHEHUS
10 BJICHTHOCTHU

13

13

Omnpenenenrie BATEHTHOCTH XUMHYECKOTO
3JIeMEeHTa 10 OPMYJIC BEIICCTB

14

14

XUMUYECKHUE pEAKLIUH

Jl/o Ne5 «B3aumoneiicTBue pacTBOpOB XJIopuia
HATpU U MOAUJIA Kalus C paCTBOPOM HUTpaTa
cepebpar

Jl/o Ne6 «Ilomyuenue runpokcuna meau (1) u
€ro B3aUMOJICICTBUE C CEPHOM KHUCIIOTON

Jl/o Ne7 «B3aumoneiicTBie pacTBopa CoJibl ©
KHUCJIOTOW»

TP

JleMOoHCTpaMOHHBIN DKCIIEPUMEHT
«BbleneHue 1 MOIVIOIIEHUE TEIIa — MPU3HAK
XUMUYECKON peaKIny»

H/g Ne9
BHUpTYyaJIbHAs
9KCKypcus
«B Mupe xummuueckux
peaxkuuiny

15

15

Xumundeckre ypaBHeHus. CocTaBieHue
XUMUYECKUX YPABHEHUI

JI/o Ne8 «IIpoBepka 3ak0HA COXPaHEHHSI MaCChHI
BEILIECTB HA TPUMEPE B3aUMOAECUCTBHUS MIENOUU
Y KACIOTBD»

JI/o Ne9 «IIpoBepka 3ak0HA COXPaHEHHSI MaCChHI
BEILIECTB HA TPUMEPE B3aUMOAECUCTBHUS MIENOUU
u comu xenesa (111)»

TP

JleMOoHCTpallMOHHBINA SKCIIEPUMEHT «3aKOH
COXpaHEHMSI MacChl BELIECTB

16

16

Wudopmarius, KOTOPYIO HECET XUMUYECKOE
ypaBHEHUE

17

17

TuUIbl XUMAYECKUX PEAKITUH

TP

HeMOHCTpaHHOHHLIﬁ OKCIICPUMCHT
«Pa3noxxenme BOABI S3JICKTPUYCCKHUM TOKOM>»

18

18

Kiraccudukarys XuMIIecKuX peakIui

JI/o Nel0 «PaznoxeHue mepokcuaa BOIopoaa ¢
TTOMOIIEI0 okcra Mapranma (IV)»

Jl/o Nell «3amereHue xene3oM MeIu B
MEIHOM KYTIOPOCEe»

19

19

O06001eHne 1o TeMe «HavanpHble TOHIATHS U
3aKOHBI XUMHUH»

20

20

K/p Nel no meme «Hauanvnvie nonsmus u
saxonvl xumuuy (45 mumn.)

Tema 2. BaxkHeiilne npeacTaBuTe/] 1M HEOPraHUYECKUX BEIleCTB.
KoummuecTBenHbIe oTHOMIEHHSI B xXuMuH. (18 yacoB)

21

P\o no teMe «HavanbHbIE TOHATUS U 3aKOHEI
XUMHUN.
B03z[yx n €ro cocraB

H/¢p Ne10
MO3HaBaTENbHAS
nabopaTopust
«O 4eM roBoput
ITHKETKa»

22

Kucnopog

23

Il/p Ned4 «ITonmy4enue, coOnpanue u
pacnozHaBanue kuciopoaa» (45 mun.) Th

H/¢ Nell
[M03HABaTEeIbHAS
naboparopust
«Poxxnmaronuii» KuCIOThI»

24

Oxcupbl
Jl/o Nel2 «IlomyTHEHHE N3BECTKOBOW BOABI IPU

H/p Nel2
HpOCKTHaH JACATCIIBHOCTH




MMpOMyCKaHWU YIJICKHUCJIOIro ra3a»

«OKcuabl B IpUpoe U

IOMay
Bonopon
25 5 | Jl/o Nel3 «IlomyueHue Bogopoa mpu
B3aMMOJICHCTBIM IIMHKA C COJSTHOW KHCJIOTOM»
I/p Ne5 «ITonmy4enune, coOupaHue u H/p Nel3
26 6 | pacnozHaBanue Bogopozaa» (45 mun) Th flO3HABATCIIbHAA
nabopaTopus
«Poxarouuii» Boay»
Kucaoret H/gp Nel4
7 JI/0 Nel4 «Pacrio3HaBaHBe KUCIOT C ITOMOIIbE) | [POCKTHAT ACITCIBHOCTE
«Kucnotsl B npupoze u
27 HHJIUKaTOPOB» OMa»
TP JlaGoparopusblit onbiT «Onpenenenne pH
pacTBOPOB KHCIIOT.
Comnu H/¢p Nel5
28 8 INPOCEKTHAA NEATCIIbHOCTb
«Conu B pupoze u
JIOMa»
29 9 KomuuectBo BemecTBa
30 10 MosnsipHast macca
31 11 MonspHblii 00beM ra3oB
3 12 PacueTsl 10 XUMUYECKUM ypaBHEHHUSIM
33 13 | Pemrenue 3aaa4 o XUuMUYECKUM YpaBHCHHSIM
Bona. OcHoBanus H/p Nel6
14 | Jl/o Nel5 «M3MeHeHHE OKPACKH HHAMKATOPOB B | Y1COHOE HecnenoBane
. «OGHapy)XeHHe 1IEeT04YH B
34 IICITIOHON CPEae» cpencrBax OBITOBOIL
JTaGopaTOpHBIA  OIBIT «Ompenenenne pH XHMIMHH 1 TUTHCHBI € -
TP o MOMOIIBIO MHANKATOPHON
PacTBOPOB IIEIOYEH» Gymarm»
PacTBopsl. MaccoBast HOIIst paCTBOPEHHOTO H/p Ne17
BeIlecTBA yueOHOe HCCIIeIOBaHUE
«Anddysus caxapa B
15 Jl/o Nel6 “«O3HaKOMJ'IeHI/Ie C TIpermapaTamMu BOTIEY
IIKOJIFHON aNTeYKH — PAaCTBOPAMH TIEPOKCHIA
35 BOJIOpO/JIa, CIIUPTOBOM HACTOMKHM o/ia U
aMMHUaKa
JlaGopaTopHbIif OnBIT «l3ydeHne 3aBUCHMOCTH
TP | PaCTBOPHMOCTH BEIIECTBA OT TEMNEPATYPb
JlaGopaTopHbIii OIBIT «ITepechilieHHBIN
pacTBoOp»
II/p Ne6 «ITpuroToBiieHHE pacTBOpPa C 3aJaHHOM H/¢p Nel8
MacCOBOM JI0JIel paCTBOPEHHOTO BemecTBa» (45 flo3HaBATCIIbHAA
TB nabopaTopus
36 16 | MuH) «BbIpamuBanue
KpHUCTAJJIOB
AJTFOMOKAJIMEBBIX KBACIIOB
WJIM MEJHOTO Kyopoca»
[IpakTudeckas padora «llomydeHune MeqHOTO
17 | kymopocay
JlabopaTopHslii onbiT «HaOmroneHne 32 pocToM
37 KPHUCTAJLIIOB)
JlabopaTopHslii onbIT «llepechieHHbIi
TP pacTBop»
38 18 K/p Ne2 no meme «Badicneriuue

npedcmaeumeﬂu HeopeaHU4YeCKUux eeuecmse.




Konuuecmeennvie omnowenus 6 xumuuy
(45mumn.)

Tema 3. OcHOBHBIE KJIacchl Heopranuieckux coequHenuii (10 yacos)

39

P/o o teme «BaxHelmme npeacTaBuTenu
HEOpPraHWYeCKHX BemecTB. KonmuuecTBeHHbIE
OTHOILIEHUS B XUMUI»

Oxcupipl, MX KIacCH(PUKAUSI U XUMHUECKUE
CBOIICTBA

Jl/o Nel7 «B3aumoneiicTBHe OKcHJla KaJbIMs C
BOJIOM»

JI/o Nel8 «IlomyTHEHNE U3BECTKOBOM BOJIBD)

40

OcHoBaHus, X KJIacCU(DUKALUS U XUMUICCKUE
CBOICTBa

Jl/o Ne20 «ITomyuenne ruapoxcuna menu (II) n
€r0 B3aUMOJCHCTBHE C KMCIIOTOM

JI/o Ne21 «Paznoxenue rugpokcuaa menu (11)
IIPH HAIPEBAHUI))

TP

JI/o Nel19 «Peakiust HEUTpaIu3aIium

41

Kucnorsl, ux Kiaccu(puKaiys 1 XUMHYECKHE
CBOMCTBA

JI/o Ne22 «B3aumopelicTBHE KHUCIIOT C
METaJlJTAMHY

JI/0 Ne23 «B3anmoneicTBie KUCIOT C COISIMM

H/¢p Nel19
yueOHOe HcClleZIoBaHNe
«Omnpenenenue cpepl
COKa I0JIOHY ¥ TPy

42

[Tonyuyenue xkucnor

43

Conm, ux KIacCu(pUKAINS i XUMHUICCKIE
CBOICTBa

JI/0 Ne24 «O3nakoMieHHe ¢ KOJIEKIUEH
COJICH»

Jl/o Ne25 «B3aumogpeiicteue cymnbdara menu (1)
C JKeJIE30M»

JI/0 Ne26 «B3aumoneicTBre cosei ¢ COIIMU»

44

Crioco0Ob! OTydeHus Coer

45

['enerndeckas CBA3b MEXIY KIaccaMHu
HEOPTaHWYECKUX COeTNHEHUI

JI/o Ne27 «I'enernueckas CBSI3b Ha IIpAMEPE
COEAMHEHUN Mean»

46

I1/p Ne7 «Permenne skcriepuMEHTANBHBIX 33134
1o TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenmuHeHui» (45 muH.) Th

47

O060061enue o teMe «OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COCTUHEHUN

48

10

K/p No3 no meme «OcHosHbie Knaccwl
Heopaanuyeckux coeourenutly (45 mum.)

Tema 4.

Hepnounqecxnﬁ 3aKOH U NNIEPUOAUYECKAaA CUCTEMA XUMHYECKHUX 3JIEM

MennesieeBa. Ctpoenue atoma (9 yac

oB= 8+1 pe3epB)

entoB /..

49

P/o o Teme «OcHOBHBIE KIIACCHI
HEOpraHM4YecKuX coequHeHMi». EcrecTBeHHbBIE
ceMelCTBa XMMUYECKHX 3JIEMEHTOB.
AMQOTEPHOCTS.

JI/o Ne28 «Ilomyuenue amporepHOro
THAPOKCUA U UCCIIEOBAHUE ET0 CBOMCTBY

50

OtkpeiTHE Neproanyeckoro 3akoHa J[. 1.
MenneneeBbm




51

OCHOBHEIE CBCACHUA O CTPOCHHUU aTOMOB

H/g Ne20
BUpTYaJIbHAS
IKCKYpCHS
«B mMupe n30TonoBy

52

CTpOCHI/Ie SJICKTPOHHBIX 000J10Y€EK aTOMOB

53

HepI/IOILI/I‘ICCKaSI CUCTEMA XUMHUYCCKUX
anemenToB /.M. Menneneena

54

XapaKTepucTUKa 3JIeMEHTa — MeTaJula 110 €ro
TI0JIO’KEHUIO B IIEPUOANYECKOM crcTeMe

55

XapaKTepI/ICTI/IKa 3JIEMCHTA — HEMETAaJlJIa 110 €TI0
IIOJIOKCHHUIO B HepI/IOIlI/I‘ICCKOI\/'I CUCTEMC

56

3HavYeHHUE TTEPUOANIECCKOTO 3aKOHA U
nepuoanyeckoi cucremsl JI.11. Menneneena

o7

K/p Ned no meme «llepuoouyeckuii 3akon u
nepuoOUYecKas CUCeMa XUMUYECKUx
anemenmos /. U. Menoeneesa. Cmpoenue
amomay (45 mun.)

Tema 5. Xumuueckasi cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEIbHBIE PeAKIIHH
(11 yacoB= 8+3 pe3zepB)

58

P/o o Teme «Ilepuoauueckuii 3aKOH U
NEPUOAUUCCKasA CUCTEMA XUMHNYECCKUX
anemenToB /.M. Menneneesa. CtpoeHue
aToMa

Wonnas xumMudeckast CBSI3b

59

KoBaneHTHas XuMH4eCKas CBSI3b

60

KoBaneHnTHas HemonsgpHas W MOJSIpHAs
XUMHYECKas CBSI3b

TP

JeMoHcTpauroHHbld  onblT  «TemiepaTypa
MJABJICHUS] BEUIECTB C pa3HbIMU  TUIAMU
KPUCTANTUYECKUX PEIIETOK»

61

Meramnndeckasi XdAMHYecKast CBSI3b
JI/o Ne29 «M3roroBjieHne MOJIEIH,
WJLTIOCTPHUPYIOIIEH 0COOEHHOCTH
METAJUTHYIECKOM CBSI3M»

H/¢ Ne21
HPOEKTHAS AESATEIbHOCTD
«MogenupoBaHue
KPUCTANINYECKHUX
PELIETOK

62

Crenens okuciiennst. Pacuer cremnenei
OKHCIIeHHSI 110 (hopMynam

63

Crenenp okucnenus. CocraBnennue GopmMym
BEILIECTB I10 CTEIIEHSIM OKHCIICHHUS

64

OKHCIUTENEHO — BOCCTAHOBUTENBHBIE PEAKIIHH.
Merop 3ekTpoHHOTO Oananca

65

Bcepoccuiickas npoBepounas padora

66

Bcepoccuiickast mpoBepounas padora (90
MUHYT)

67

10

K/p Ne5 no meme «Xumuueckas césso.
OKuciumenbHo-60CCMAHOBUMENbHbIE PeAKYULLY
(45 mumn.)

68

11

Ipomesicymounas ammecmayusi. Konmponvhas
paboma (45 mun.)




Kanengapuo-remaruueckuii mias (9 kiaacc)

= Jara
N | 28 H
0 S eypo4HbIe
= Tema ypoka yp
n/m| = 2 dopmbI Ilnan | @akr
z,
Tema 1. HOBTOpeHI/Ie Hu 0606IIIGHI/IC CBeJIeHMIi 1o Kypcy 8 kiacca.
XumMuueckmne peakmumn (5 ‘laCOB)
1 1 Kiaccudukarys HEOPraHMYECKUX BEIECTB U UX
HOMEHKJIaTypa
Krnaccuukanmst XUMUYECKHX peakiuii o H/ Nel
BHUPTYyaJIbHasI
PasINIHbIM OCHOBAHHAM. SKCKYpCHst
2 2 J\o Nel «B3auMmoieicTBHE aMMHaKa U XJIOPOBOZAOPOIa» «B mupe
JI\o Ne2 «Peakiust HEWTpaTU3aIum XUMHUYECKUX
J\o Ne3 «Hab6mronenue TemioBoro 3¢ dexra peakium peaxiuin
HEeUTpamu3aum»
Kiaccudukaruys XuMHUECKUX PeaKIHid
J\o Ne4 «BzaumojieiicTBre CEpHOM KHCITIOTHI C OKCHIIOM
3 3 | memu (I)»
J\o Ne5 «PasnoxeHre epoKcHia BOJOPO/ia C TIOMOIIBIO
KaTajas3bl KapTodessd»
CKOpOCTh XUMUYECKHX PEAKIIUH. Hip Ne2
\ N06 3 o NMOo3HaBaTe/JIbHasA
JI\o Ne6 «3aBHCHMOCTh CKOPOCTH XMMUYECKOW peaKIuu 1abopaTopus
OT NPUPOIBI PEATUPYIOLIUX BELIECTB HA IIpUMEpe «3aBHCHMOCTE
B3aHMOJEHCTBHSA PacTBOPOB THOCYIb(aTa HATPHS U CKOPOCTH PeaKiiiy
xJiopuza 6apus, THOCYNIb(aTa HATPUS U CONSHOM OT Pa3IHYHBIX
KHCIIOTBI». akTopos
J\o Ne7 « 3aBHCHMOCTD CKOPOCTH XHUMHIECKOM PEaKiiinu
OT IPUPOABI METAJIIOB MPU MX B3aHUMOJACHCTBUH C
COJITHOM KHCIIOTOM».
4 4 | JI\o Ne8 3aBHCHMOCTB CKOPOCTH XMMHYECKOH PeaKIiu
OT MPUPOJBI KKCIIOT IIPU B3aUMOIECHCTBUH HX C
KEIe30M»
J\o Ne9 «3aBHCHMOCTD CKOPOCTH XUMHYECKOHN PEaKIUu
OT TEMIEPaTypb»
J\o Ne 10 «3aBHCHMOCTH CKOPOCTH XHUMHYECKOM
peaKIMy OT KOHIIEHTPALIMH PEarupyroNnHX BeIeCTB
J\o Nell «3aBHCHMOCTH CKOPOCTH XHMHUESCKOM
PeaKIyy OT IJIOIAAN COIPHUKOCHOBEHHS pPearupyomumx
BEILECTB)
Karam1s €0 oeH /?cN?o aHue
o Y4eoH HCCJIeJOBAHU
5 5 J\o Nel2 «3aBHCHMOCTB CKOPOCTH XHMHUECKOM «JleficTue
PEaKIMy OT HAIMYHS KaTalnu3aTopay KATATH3ATOPOBY
Tema 2. Xumuueckne peakuun B pacrsopax (10 yacos)
SHGKTpOHHTI/I‘IeCKaH Jucconuanuys
6 1 JI\o Nel3 «JIucconmanus cnabbIX SIEKTPOITUTOB Ha

MIpUMepe YKCYCHON KHCIOTBDY




TP

HemonctpanuonHeiii  onblT  «TenmoBoit  3ddekt
pacTBOpEHNS BEIIECTB B BOJIEY
[IpakTnueckas pabora
HE3JIEKTPOJIUTHD)
JlaGoparopHblil onbIT «BiusiHME pacTBOpUTENs Ha
JIUCCOLUALINION
JlaGoparopHblii
3JEKTPOIUTHI
JlabopaTopHbIit OIIBIT «3aBUCUMOCTh
3JIEKTPOIPOBOIHOCTH pacTBOpoOB CUJIBHBIX
3JIEKTPOIUTOB OT KOHIIEHTPALIUK HOHOB)»

«ONEeKTPOIUTHI u

omelT «CunpHple ©W  cialble

OcHOBHBIE MOJIOKEHUS TEOPUH
AIIEKTPOITUTUIECKON TUCCOIIALINT

TP

JlaGopatopuslii onbIT «OnpeeneHmne
KOHIICHTPALIMK COJIM T10 3JICKTPOIPOBOIHOCTH
pacTBopay

XUMHYECKHE CBOUCTBA KUCIOT KaK

AIEKTPOJIUTOB
Jl/o Nel14 «I3meHeHe OKpacKu MHAUKATOPOB B
KHUCIIOTHOM cpene»

J\o Nel5 «Peakuust HefiTpanu3anuy pacTBopa IeouH
Pa3IMYHBIMHU KHUCJIOTaMW»»

J\o Nel6 «ITomyuenune ruapokcuaa meau (1) u ero
B3aHMO}leﬁCTBHC C Pa3JIMYHBIMU KHUCJIOTaMU

J\o Nel7 «B3aumomelicTBHE CHITBHBIX KHUCIIOT C
oxcugom memau (11)»

JI\o Ne18-20 «B3aumozneiicTBre KUCIOT ¢ METAILIAMIDY
J\o Ne21 «KauecTBeHHast peakius Ha KapOOHAT-HOH)
J\o Ne22 «IlomydeHwe cTyaHs KPEMHHEBOM KUCIOTHD)
J\o Ne23 «KauecTBeHHast peakiust Ha XJIOPH/I- HUITH
Cynb(har-HOHBI

H/d Nod
ylleﬁﬂoe HCCJIeJ0BaHue
«CBolicTBa KHCIIOT

KaK 3JICKTPOJIMTOB»

XHUMHUYECKHE CBOMCTBA KUCIIOT KaK
AJIEKTPOJIUTOB

10

XHUMHUYECKHE CBOMCTBA OCHOBAHUHN KaK

OJICKTPOJIMTOB

J\o Ne24 «3MeHeHHe OKPACKH HHIAKATOPOB B
LIEJIOYHOM Cpene»

J\o Ne25 «B3anmomeicTBIE IeI0uei ¢ YTIIEKHCITbIM
razom»

J\o Ne26 «KagecTBeHHast peakIiusa Ha KATHOH aMMOHHSD)
J\o Ne27-28 «Tlonyuenne rumpokcuma meau (1) u ero
Ppa3oKeHUE»

H/d Ne5
yqeﬁﬂoe HCcJIeJ0BaHUue
«CBolicTBa
OCHOBAaHHUH Kak

3JIEKTPOJIUTOB)»

11

XUMHAYECKHAE CBOMCTBA COJIEH KaK

QJICKTPOJIUTOB

J\o Ne29 «BzanmoneiicTBre KapOOHATOB C KHCIOTAMI
J\o Ne30 «ITomygenne rumpokcua xemesa (111)»

J\o Ne31 «BsanmoneiicTBrE jKele3a ¢ pacTBOPOM
cynbdara memm (I1)

H/ Ne6
yueOHoe uccjie0BaHne
«CsoticTBa comneit

KaK 3JIEKTPOJIMUTOB)

12

[TonsTie o runponns comnen.

13

I'mpponus

TP

JlabopaTopHbIit
Pas3IUYHBIX CPEI»

onblT  «Ompenenenue  pH

14

II/p Nel «Perienue sxcriepuMeHTaIbHBIX 33124
0 TeMe «DJEKTPOTUTUYCCKAS JUCCOIIHAIIUS
(45 mun.)




K/p Nel no meme «Xumuueckue peakyuu 8

15 10
pacmsopaxy (45 mun.)
Tema 3. Hemera/uibl M X coequHeHus (25 yacoB)
P\o o Teme «Xumuueckue peakiyu B H/p Ne7
BHPTYaJIbHASA
16 1 | pactBopax. IKCKypPCHS
OO61ast xapakTepuCTUKa HEMETAIIIIOB «B Mupe
HEMETAJIIOB»
5 OOmiast xapakTepucTuka meMeHToB VIIA- H/p Ne8
BHPTYaJbHas
T'pYyIIIbI - TAJIOTCHOB IKCKYpCHS
17 v «Poxpnatoriue
JleMoHCTpalOHHBIIN OIIBIT «3yueHune oD
TP (hM3HUECKUX U XUMUYECKUX CBOHCTB XJIOpa»
18 3 CoeanHeHns rajIoreHoB
JI\o Ne32 «Pacrio3HaBaHUe TAJIOTEHU]T - HOHOBY
I1 02 «M3yueHue CBOWCTB  COJISTHOI H/p Ne9
y'leﬁﬂoe HCCJIeIOBAHHE
19 4 | xucnoTei» (45 MuH.) «CBolicTBa
COJISTHOM KMCIIOTBI»
20 5 OO6mrast xapakTepucTuka nemMeHToB VIA-
IpyHIbI - XaJIbKOTeHOB. Cepa
CepoBoiopoa U Cyib(uabI
6 J\o Ne33 «ITosyueHue cepoBOIOpPOIay
21 =
HeMoHncTpanronubiid onbIT: «Ilomydyenue
TP CEPOBOIOPO/Ia U U3YUCHUE €r0 CBOMCTBY
Kucnopoanbie coeTHHEHNS CEPBI H/p Ne10
\ N034 K NMPOEKTHast
7 JI\o Ne34 «KauecTBeHHbIE peakiMy Ha CYIb(aT-HOHBD) AeSTeaLHOCTE
«Mogenb
22 v = IPOMBILITIEHHOM
JleMoHCTpaMOHHBIN ONbIT «/3ydyeHne CBOMCTB YCTAHOBKH
TP | cepuucroro rasa u cepHUCTOI KHCIOTHD MOy HeHHST CEpHO
KHUCIOTBD»
II/p Ne3 «M3yueHne CBOMCTB CEPHOI H/p Nell
y'{eﬁﬂoe HCCJIeI0BAHHE
23 8 | kucaoTe» (45 MUH.) «CBoficTBa CepHOii
KHUCIOTBD»
24 9 OO6m1ast XxapaKTepUCTHKA AIeMEHTOB V A-
rpynmsl. A30T
Ammuak. Conyu aMMOHUS
25 10 | J\o Ne36 «KauecTBeHHas peakLys HA KATHOH aMMOHHMS»
1 II/p Ne4 «ITosydenue aMmMuaka U H3ydeHHE ; H/¢ Nel2
" yueGHOe HCCiIeIoBaHHe
26 €ro cBOICTB» (45 MUH.) «CBOicTRA
TP JlaGopaTtopublii  ombIT  «OCHOBHBIE  CBOMCTBA amMMuaKa»
aMMHaKa
12 Kucnoponnsie coenuuenust azora. OKCuabl
azora
JleMoHcTpaIMoHHble onbIThl: «[lonyueHue okcuia
27 aszora (IV) u nzydenune ero cBoicTB»; «OKuCIEHUE
TP | oxcuna asora (1) no oxcuna asora (IV)»;
«Bzaumopeiicteue okcupa azora (IV) ¢ Bomoit u
KHCJIOPOJIOM, TTOJTyYCHUE a30THOH KHCIOThI»
A30THas KHucIoTa Higp Nel3
. . NPOEKTHas
28 13 | JI\o Ne37 «Xumudeckre CBOMCTBA a30THOM KHUCTOTHD)

AeATEJIbHOCTH
«Monens




HPOMBIIIIEHHON
YCTaHOBKH
MOTY4EHHsI a30THOMN
KHCJIOTBD»

®docdop u ero coequHEHUS

2 14
9 J\o Ne38 «KavecTBeHHast peakius Ha Gocdat — HOH»
30 | 15 OO6mas xapakTepucTrka ieMeHToB [V A-
rpynusl. YTIepoa
KucnopoaHbie cOeTUHEHUS yIiiepoia H/g Neld
31 16 | J\o Ne39 «IlonydeHue u CBOMCTBA YrOIbHON KUCTOTHD) yaeBroe mecnenonatiue
- i yr «Conu yronsHoi
KHUCJIIOTBD»
32 | 17 I1/p NeS «ITomyyenue yriaekuciaoro raza u
U3y4YCHHUE ero CBOMCTBY (45 MuH.)
VYTaeB010PO b1 H/ NelS
BHPTYaJIbHas
IKCKypCHsI
33 | 18 «B mupe
OpPraHn4CCKuxX
COeJTMHEH I
31 | 19 Kucnopoaconepskamue opraHudaeckue
COCTMHECHUS
Kpemuuii u ero coeguHeHUst
35 | 20 | J1\o Ned0 «IIpormyckanue yriekucioro rasa uepes
pacTBOp CHJIMKATa HATPUSD)
36 | 21 CunukaTHasi TPOMBIIINICHHOCTh
37 | 29 [Tonydyenne HeMeTaIIOB
[TonydyeHne BaKHEHIIIMX XUMHUYCCKHX H/gp Nel6
o yl{eﬁﬂoe HCCJICT0OBAHHE
38 | 23 | coeaMHEHUI HEMETAIUIOB «lenouka
[IPEBPALLICHUI»
39 | 24 O6o06menue mo reme «Hemeramisl U ux
COCJTMHEHUS»
10 | 25 K/p Ne 2 no meme «Hememannwt u ux
coeounenusy (45 mumn.)
Tema 4. Metauibl 1 uxX coenunenus (16 yacos)
P\o o teme «HemeTaiutbl U UX COETMHEHUS H/p Ne17
BHPTYaJIbHas
41 1 OO6mras xapakTepucTHKa METAILIOB IKEKYpCHS
«B mupe
METaJIJIOB»
XUMHUYECKUE CBOMCTBA METAJIJIOB
42 2 | J\o Ned1 «B3auMO/EHCTBIE KelTe3a ¢ PaCTBOPOM
cynbdara meau (11)»
43 3 OO6mrast XxapakTepUCTHKA JIEMEHTOB [A-
TPYIIBI
44 4 Conu menoYHbIX METAIIIIOB
O6mas xapakTepucTuka snemeHToB [1A-
5 TPYIIBI
JI\o Ned2 «IlonydeHue U3BECTKOBOM BOMIBI M OIIBITHI C
y4
45 HEN»
TP JlabopaTopHbIit OIBIT «B3aumopencraue
HU3BECTKOBOU BO/JIbI C YTJICKUCJIBIM I'a30M»
16 6 Conu meramnos [IA-rpynnel




JXKecTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUs

47 7
II/p Ne6 «XKecTkoCTh BOBI M CLIOCOOBI €¢ H/p Ne18
nmo3HaBaTeJdbHast
ycTpaHeHus» (45 MuH.) naGopatopus
48 8 «Crocobs!
yCTpaHCHHS
JKECTKOCTH BOAbI»
AJIIOMAHHAN U €r0 COeIUHEHUS H/p Ne19
NMpOEKTHas
JAEATECJIbHOCTH
49 9 «Konnexims 3
W3JIENHi 13
AJIFOMHUHUSD)
Kenes3o u ero coenMHESHUSI
10 | JI\o Ned3 «ITonyuenune rugpokcuios xkenesa (1) u
50 (1n»
JlaGopaTopuslii onbIT «OKUCICHHE XKene3a BO
TP BJIQ)KHOM BO3yXE»
Coun xenesa
51 | 11
JI\o Ned4 «KauecTBeHHAst peakiys Ha KaTHOHBI XKeIe3a
I1/p Ne7 «PerieHue sKCIEpUMEHTANBHBIX 337184 Hip Ne20
y'leﬁnoe HCCJIeIOBAHHE
o teme «MetamneDy (45 MUH.) «PacIo3HABAKNE 1
52 12 MOTy4YEeHUE
COeIUHEHUN
METaJIJIOB
53 | 13 Koppo3sus MeTamios u criocoObl 3aUThl OT
HEe
54 | 14 Mertamnel B npupoje. [lonsitue o Metaimypruu
55 | 15 O6006mmenue mo Teme «MeTauTbl 1 UX
COCITMHEHUS»
K/p Ne3 no meme «Memannwl u ux coeOuHeHus1»
56 | 16
(45 mumn.)
Tema 5. Xumus U okpykaouias cpeaa (2gaca)
P\o o Teme «MeTauibl U UX COCTUHEHUS»
57 | 1 | Xumudeckuii cOCTaB MIIAHETHI 3eMIIs
J\o Ne 45 «3yuenue rpaHuTa
58 2 OxpaHa oKpyKarllel cpeapl OT XUMHUYECKOTO
3arpsi3HEHUS
Tema 6. O6o01meHUe 3HAHUI 32 KypC 0cHOBHO# mKoiabl (10 yacos)
BemiectBa. Ctpoenue atoma
59 1
BemecTBa. Xumuueckas CBSI3b U H/p Ne21
NPOeKTHas
KPUCTAJUTMYECKUE PEIIETKH. AeATeTBHOCT
60 2 «Mogenn
KPUCTAININYECCKUX
PELIETOK
61 3 Knaccudukarus HeopraHmuecKux BEIecTB
XUMHUYECKUE Peakinu
62 | 4 peardt
5 Peakiiun nonHoro ooMeHa
63 - —
TP JlabopaTopHsblii orbIT «B3aumoeiicTBre

TUIPOKCHIA OapHsi ¢ CEPHON KHCIOTON




OKHCIIMTEIIBHO- BOCCTAHOBUTEILHBIC pcaknuuun

6
64 =
TP JlaGoparopuslii onbIT «M3Menenue pH B xoze p
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKInii»
65 7 OCHOBBI HEOPraHUYECKOW XUMHH. XUMUYECKHE
CBOMCTBA BEILIECTB
66 8 XUMHYECKUE CBOMCTBA CIIOKHBIX BEIIECTB
IIpomesicymounas ammecmayus.
67 9
Konmponvnas paboma (45 mun.)
68 | 10 O06001eHre 3HaHMI 32 KypC OCHOBHOM IKOJIBI




I'paguk KOHTPOJIBLHBIX padoT8 Ki1ace

Tema KOHTPOJIbHOI PadoTHI Ne Jdara KoppexTnpoBka
YpPOKa JAaThl

1 HauganbHble MOHSITUSA U 3aKOHBI XUMUHU 20
2 Baxwneiinme npeacTaBUuTeN HEOPraHMIECKIX 38

BelecTB. KonnuecTBEHHEBIE OTHOIIIEHUS B XUMUAH
3 OcHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHECHHI 48
4 [leproauueckuii 3aK0H U epUOInYeCcKast 57

CUCTEMa XMMHUYECKUX deMeHToB J[. 1.

MenneneeBa. CtpoeHue aroma
5 Xumnueckas cBsI3b. OKHUCIUTEILHO- 67

BOCCTAaHOBHTEJIHHBIC PEAKIIHH
6 [Mpomexxyrounas arrecranus. KoHTpobHas 68

pabora (45 MuH.)

Hroro 6
9 kaace
Ne\nn Tema KOHTPOJIbHOI PadoTHI Ne Jlara KoppekTupoBka
ypoKa JAAThI

1 Bxoanast kouTposibHas paboTa (25 MuH.)
2 XHWMHYECKUE PEAKIIUU B PACTBOPAX 15
3 Hemeraiuiel 1 X coeTMHEHUS 40
4 Merauisl 1 UX COETUHEHUSI 56
5 [Ipomexxyrounas arrectanus. KontpoabHas 67

pabora (45 MuH.)

Hroro: 5




I'padguk BbINOJIHEHUS IPAKTHYECKOH YaCcTH Kypca

8 kiacce

I'padpuk npakruyeckux pador

Ne Tema nmpaxTuyeckoii padoTbl Ne ypoka Hara KoppexTuposka
ATBI
8 kiace
1 | «I[IpaBuia TeXHUKH OE30MACHOCTH U HEKOTOPHIC 4
BHJIBI pa0OT B XUMUYECKOM J1a00paTopum»
2 | Ilpaktuueckas pabora «/3yueHnue cTpoeHus 4
TUTAMEHW
3 | «AHanu3 moYBbI, OTIPE/IeTICHNE KUCIOTHOCTH 6
nouBsh» (45 mun.) Th
4 | «Ilonydenue, coOupaHue 1 pacrio3HaBaHUE 23
KHCJIOPOda»
5 | «Ilomyuenue, coOupanue 1 pacrio3HaBaHUE 26
BOJIOPOJIa»
6 | «I[IpuroToBiieHUe pacTBOpa C 33JaHHOW MAaCCOBOM 36
JOJIEH pacTBOPEHHOTO BEIIESCTBAY
7 | «PemeHne 3KCIepUMEHTAIBHBIX 33144 I10 TEME 46
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COEAUHEHHID)
Hroro: 7
I'padux sadopaTopHbIX padoT
Ne Tema sabopaTopHoii padoThI Ne ypoka Jarta KoppekrnpoBka
JAThbl
8 ki1ace
«O3HaKOMJIEHHE C KOJUIEKIIHEH Ta00paTOpHON OCY B 1
«IIpoBepka repMeTHYHOCTH IPUOOPA AT TOTYIEHUS
ra3oB»

TP | J/labopatopusiii  onbir  «M3mepenne  TemmepaTypbl
KUAIIGHUS BOIBI C IMOMOIIBIO JATUMKA TEMIIEPaTypbl U
TEpPMOMETPa
JlaGoparopusblil onbIT «OrnpeneneHrne TeMepaTypsl
IUIABJICHUS M KPUCTAJIM3ALUHI METAJLIa

3 | «O3HakoMIIeHHE ¢ MUHEpallaMH, 00pa3yoIIIMU 5
TpaHUT»

4 | «IlpuroroBneHue reTeporeHHON CMECH IMOPOIIKOB CEPEI 5
C JKEJIE30M U MX pa3/ielicHHe»

TP | AeMoHcTpanuoHHslil skciepuMenT «llomydenne
JUCTHIMPOBAHHOHN BOJIBI»

JlabopaTopHuslii onbIT «OtpeneneHrne BOIOMPOBOIHON U
JMCTHJIIIMPOBAHHOM BOJIBI

5 «B3anmMoneiicTBue pacTBOPOB XJIOpHUIa HATPHUS U HOAUAA 14
KaJIHsi C pacCTBOPOM HHUTpaTa cepedpar

6 | «[lomyuenue runpokxcuna meau (1) u ero 14
B3aUMOJICHCTBUE C CEPHOU KHCIOTOW»

7 | «B3aumoneiicTBuE pacTBOpPa COIbl C KUCIOTOM» 14




TP | AeMoHCTpauOHHBIN dKCIIEPUMEHT «BhinencHue u
MOTJIOIICHHUE TeIJIa — MPU3HAK XUMUYECKOH peaKinm
8 | «IIpoBepka 3akoHA COXpaHEHUS] MACCHI BEIIECTB Ha 15
MpUMepe B3aUMOACHCTBUS MWENOYH U KUCIOTHD)
9 | «IIpoBepka 3aKOHA COXpaHEHUS] MACCHI BEIIECTB Ha 15
npuMepe B3auMoJIeHCcTBUS miénoun u conu xemesa (111)»
TP | AeMoHCTpaluOHHbIH SKCIIEPUMEHT «3aKOH COXPAHEHMU S
MAacchl BEIIECTBY
TP | HemoHcTpanioHHbIH 3KCIepUMEHT «PazoxeHne BoIbl 17
AIEKTPUIECKUM TOKOM
10 | «Pa3noxeHue nmepoKcHia BOIOPO/ia C IOMOIIBIO OKCHIA 18
mapranmna (1V)»
11 | «3amerienue xXene30M MEIU B METHOM KYIIOpOCe) 18
12 | «IlomyTHEHHE U3BECTKOBOM BOJBI IPH MPONYCKAaHUH 24
YTJIEKUCIIOTO Ta3ay
13 | «[lomy4enue Bogopoaa mpu B3aUMOJICHCTBUN IIUHKA C 25
COJISTHOM KHCIIOTOM»
14 | «Pacno3HaBaHWE KUCIIOT C IIOMOIILI0 HHIUKATOPOBY 27
TP | /laGoparopusiii onbiT «Onpenenenue pH pactBopos
KUCIIOT.
15 | «lI3meHeHne OKpacKy MHAUKATOPOB B MIETOYHOMN 34
cpene»
TP | /1abopatopusiit onbir «Onpenenenue pH pactBopos
LIesI0u el »
16 | JlaGopaTtopHbiii ~ ombiT  «M3ydyeHHe  3aBUCHUMOCTH 35
TP | pacTBOpUMOCTH BEIIECTBA OT TEMIIEPATYPhI»
JlabopaTopHuslii orbIT «llepechImeHHbIil pacTBOP»
TP | [Ipakruueckas padora «Ilonydyenne MeaHOro 37
KyIiopocay
JlaGopaTopHsIii oneIT «HabmomeHne 3a pocTom
KPHUCTAIIJIOB
JlaGopaTopHsIif onbIT «llepechImeHHbIi pacTBOP»
17 | «B3zaumopeiicTBre OKCHa KabIUs C BOJION 39
18 | «[lomyTHEeHHE U3BECTKOBOMN BOIBI» 39
19 | «Peaxmus HelTpaTH3aIAm) 40
20 | «llomyuenne runpokcuna meau (11) u ero 40
B3aUMOJEHUCTBHE C KUCIOTON»
21 | «Paznoxenue rumpokcuaa meau (1) mpu HarpeBaHum» 40
22 | «B3auMoaeiicTBIE KUCIIOT ¢ METaJLIaMID) 41
23 | «B3aumomeiicTBIE KUCIIOT C CONSIMUD 41
24 | «O3HaKOMIIEHHE C KOJJIEKIIUEN COJIEN 43
25 | «Bzaumogeiicteue cynbhara meau (11) ¢ sxenezom» 43
26 | «B3auMozneiicTBUE COJIEN C COIISIMU» 43
27 | «['enernyeckas CBsi3b Ha IPUMEPE COSTUHEHUN MEAN» 45




28 | «Ilomy4yenue am(poTepHOr0 THAPOKCUAA U 49
HCCIIEOBAHKE €TI0 CBOUCTBY

TP | HemoncTpanuoHHslii onbIT «TemnepaTypa riaBieHus 60
BEIIECCTB C Pa3HBIMU TUIIAMH KPHCTAJUTHUSCKUX
pELIETOK»

29 | «MzroToBiaeHNE MOJIENHN, HIUTIOCTPUPYIOLIEeH 61

0COOEHHOCTH METAJTINYECKON CBS3H»

Hroro:

29




I'padguk BbINOJIHEHUS NPAKTHYECKO YaCcTH Kypca

9 kJiace

I'padpuk npakruyeckux pador

Ne Tema nmpakTuyeckoii padoTnl Ne ypoka Hara KoppexTnposka
ATBI
9 knace
1 | «Pemenne skciepuMEHTAIBHBIX 3a7a4 M0 TEME 13
«JneKTposuTHYeCcKas auccorraus» (45 MuH.)
2 | «l3y4yeHue CBOWMCTB COJISTHOM KHCIOTHD» (45 MUH.) 19
3 | «M3y4yeHne CBOWCTB CEpHOI KUCIOTHI» (45 mMu.) 23
4 | «[lomyyeHne aMMHaKka U U3y4€HUE €r0 CBOMCTBY 26
(45 mun.)
5 | «IlomyueHue yriekucioro ra3a u u3y9deHue ero 32
CBOMCTB» (45 MHH.)
6 | «KecTkoCTh BOJIBI U CITOCOOBI €€ ycTpaHeHUsD» (45 48
MUH.)
7 | «PemeHne 3KCIepUMEHTAIBHBIX 33144 I10 TEME 52
«Meramib (45 MuH.)
Hroro: 7
I'paduk sadbopaTopHbIX padoT
Ne Tema Jja0bopaTopHoii padoThI Ne ypoka Jarta KoppexTnposka
JAAThbI
9 knace
1 JI\o Nel «BszammopeiicTBrie aMMHaKa U XJIOPOBOIOPOIa 2
2 JI\o Ne2 «Peakiust HEUTpaTH3aIIHI) 2
3 | JI\o Ne3 «Habmromenwe TemioBoro 3¢ ¢exra peakinm 2
HEUTpaIu3aLum»
4 JI\o N4 «BszammopeiicTBre CEpHOM KUCIOTHI C OKCHIOM MEITH 3
(1n)»
JI\o Ne5 «PazsiokeHwe epOKCHIa BOIOPO/Ia € TOMOIIBIO
KaTaias3sl KapTodersn)
6 | JI\o Ne6 «3aBHCHMOCTD CKOPOCTH XUMHYECKON PEAKIIAH OT 4
TIPUPOJIBI PEarHPYIOIINX BELIECTB HA IIpUMeEpe
B3aUMOJICHCTBHS paCTBOPOB THOCYJIb(aTa HATPHS H XJIOpUIA
Oapusi, THOCYIBb(aTa HATPUS M COISTHOM KHCIOTBDY).
7 | J\o Ne7 « 3aBHCHMMOCTE CKOPOCTH XUMHYECKOU PEAKITHH OT 4
TIPUPO/IbI METAJJIOB MIPU UX B3aUMOJEHCTBUU C COISIHOM
KHCIIOTON».
8 | JI\o Ne8 3aBHCHMOCTH CKOPOCTH XUMHIECKOM PEAKITAH OT 4
TPUPOJIBI KKCIIOT MPU B3aUMOJCHCTBHH HX C KEIE30M
9 | J\o Ne9 «3aBHCHMOCTD CKOPOCTH XMMHYECKON PEAKITHH OT 4
TEMIIEPaTyphD»
10 | JM\o Ne 10 «3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEaKIuK OT 4
KOHICHTPALIMU PEarupyIOIIUX BEIECTB»
11 | JMo Nell «3aBHCHMOCTE CKOPOCTH XHMHYECKOW PEAKIIMU OT 4
TUTOIIA/IM CONPHKOCHOBEHUSI PEarHPYIOLIMX BELISCTBY
12 | J\o Nel2 «3aBHCHMOCTE CKOPOCTH XHMHYECKON PEAKIIMN OT 5

HaJINYKW KaTAJINn3aTopa»




13 | J\o Nel3 «/luccormaliust CliaObIx IEKTPOIUTOB HA TIPUMEpPE 3]
YKCYCHOW KHUCIOTBDY
TP | Hemoncrpammonnsiii onbit «Temnosoit s¢dexr pactBopenust
BEIIICCTB B BOJICH
JlabopaTopHBIA OIBIT «DIIEKTPOIUTHI H HEIJICKTP OJTUTED)
JlaGopaTtopHblii  ombIT  «BimsiHME — pacTBOpHTENs  Ha
JTACCOIIUAITHEO)
JlabopatopHbIiii onbIT « CHIIBHBIC U C1a0bIe JICKTPOIUTHDY
JlabopaTopHBIi OIBIT «3aBUCUMOCTH 3JICKTPOITPOBOIHOCTH
PACTBOPOB CHJIBHBIX JICKTPOJIMTOB OT KOHIICHTPAIIMH HOHOBY
TP | /laboparopuslii onbiT «OnpeseaeHue KOHLEHTPALUU COJIU 0 7
DJIEKTPOTIPOBOJIHOCTH PACTBOPAY»
14 | Jl/o Ne 14 «I3MeHeHME OKPACKM MHIMKATOPOB B KMCIOTHOH 8
cpene»
15 | JN\o Nel5 «Peakiust HeWTpanu3aiiy pacTBopa IeIouH 8
PA3TUYHBIMHU KHCIOTaAMUY
16 | J\o Nel6 «ITonyuenue ruapokcuaa meau (11) u ero 8
B3aMMOJICHCTBHUE C PA3TUYHBIMU KHCIIOTAMIY)
17 | J\o Nel7 «BszaumopeiicTBHEe CHILHEIX KUCIIOT C OKCHIOM 8
meau (11)»
18- | J1\o Ne18-20 «B3anmopaeicTBrE KUCIOT C METAIUIAMUIY 8
21 | Mo Ne21 «KavecTBeHHas peakiys Ha KapOOHAT-HOHY 8
22 | J\o Ne22 «Ilonydenne cTymaHsS KPEMHHEBOM KUCTOThHD) 8
23 | JI\o Ne23 «KadecTBeHHast peakiys Ha XJIOPU/I- WIH CyabdaT- 8
HOHBD»
24 | J\o Ne24 «M3MeHeHME OKPACKM HHAMKATOPOB B HICIOYHOM 9
cpene»
25 | JI\o Ne25 «B3anmoneiicTBrE IET0UeH ¢ YIIIEKHCIBIM Ta30M» 9
26 | JI\o Ne26 «KauecTBeHHast peakiysi HA KATHOH AMMOHHSD) 9
27- | JI\o Ne27-28 «Tlomyuenue ruapokcuaa meau (I1) u ero 9
28 | paznoxenue»
29 | JI\o Ne29 «BzanmoneiicTBre KapOOHATOB C KHCIOTAMMIY» 10
30 | JM\o Ne30 «ITomyuenne ruapokcuma sxemesa (111)» 10
31 | JMo Ne31 «BzanmoneiicTBrE jKeie3a ¢ pacTBOPOM Cyib(ara 10
memu (11)»
TP | J1abopatopusrii onbiT «Onpenenenure pH pasnudHbIX cpem 13
TP | Hemoncrpanmonnsiii onbit «M3ydenne Gpuzndeckux u 17
XUMHYECKUX CBOMCTB XIIOPay
32 | J\o Ne32»Pacno3HaBaHue raaoreHu - HOHOBY 18
33 | Jl/o Ne33 «Ilomydaenne cepoBOAOpOIar» 21
TP | Jemoncrpanmonnsiii oneIT: «llomydenne cepoBoaopoa u
W3Y9EHHUE €r0 CBOMCTBY»
34 | JI\o Ne34 «KadecTBeHHbIE peakIiy Ha CYIb()aT-HOHBD) 22
TP | [emoncrpanronHblii onbit «M3ydeHne CBOUCTB CEPHUCTOTO
ra3a M CepHHUCTON KUCIIOTED)
36 | JI\o Ne36 «KauecTBeHHast peakiysi Ha KATHOH aMMOHHSD) 25




TP | /1abopatopusrii onbiT « OCHOBHBIE CBOMCTBAa aMMHAaKa» 26
TP | HAemoncrpanronnsie onbiTel: «Ilonyuenne okcuna asora (IV) 27
W U3YyYCHHE €T0 CBOMCTBY; «Okucienue okcuaa azora (1) mo
okcuga azota (1V)»; «Bzaumoneiicteue okcuna azora (1V) ¢
BOJIOH M KHCIIOPOJIOM, TTOTY4eHNE a30THON KHCIIOTBD)
37 | JN\o Ne37 «XuMuueckue CBOMCTBA a30THOM KUCIIOTEI» 28
38 | J\o Ne38 «KavectBeHHas peakius Ha hocdaTt — HOH» 29
39 | J1\o Ne39 «IlosyueHune U CBOWCTBA YrOMbHON KUCITOTBD) 31
40 | Jl\o Ne40 «IIpomyckaHue YIriaeKUCIoro rasa 4yepe3 pacTsop 35
CHJIMKATa HATPUsD»
41 | J\o Ned41 «B3aumopeiicTBHe %Kene3a ¢ pacCTBOPOM cynbdara 42
memu (11)»
42 | J\o Ned?2 «ITonyueHne U3BECTKOBOM BOJIBI U OIBITHI ¢ HEW» 45
TP | /1abopatopuslii onbiT «B3anmozelicTBrue H3BECTKOBON BOJIBI €
YIIIEKUCITBIM T'a30M»
43 | J1\o Ned43 «Ilonydenue ruapokcuion xenesa (I1) u 50
(1ny»
TP | J1abopatopusiii onbiT «OkuceHne sxKenesa Bo BIaKHOM
BO3JIyXe»
44 | J\o Ned4 «KauecTBeHHas peaKiys Ha KATHOHBI XKeEIe3a 51
45 | J\o Ne 45 «3ydeHne rpaHuTay 57
JlabopartopHsiii onbIT « B3anmMoneiicTBre ruapokcuaa 6apus ¢ 63
CEpPHOU KUCIIOTOM
Jlabopartophsiii onbIT «M3MeneHune pH B X01e OKUCIUTETBHO- 04

BOCCTAHOBHUTCIIbHBIX peaxum”l»




Heypounsie popmbl

8 KUIIACC
Dopmbl Konnyecrso Haspanne Ne
4acoB Ypoka
BuptyanbHble s3kcKypcun 3 «B mMupe Qusnueckux siBICHUN 5
«B MHpe XUMHYECKUX peaKIuii» 14
«B Mupe n30TOmoB 51
VY4ebHoe uccienoBanne 5 «Du3nyuecKre CBOUCTBA caxapa, JMMOHHOM 1
KHCJIOTBI, MEJTA»
«CeKpeThl MOYBBD) 6
«OGHapy’XeHue IIEI0UN B CPENICTBAX 34
OBITOBOW XUMHUH U TUTHEHBI C TOMOIIBIO
WHINKATOPHOM Oymaru»
«Iuddy3us caxapa B Boge» 35
«Ompenenenne Cpeasl COKa SOIOHN U 41
TPy
IIpoekTHas nesaTeEnbHOCTD 8 «3roToBiaeHNE BATHO — MAPJIEBON NOBSI3KU )
KaK Cpe/ICTBA MHVBHYaTbHON 3aIIUTHI
OPraHoOB JIBIXaHUsI B TIEPHOJT DITHJIEMU U
TPUIIIA»
«MozenupoBaHUe MOJIEKYID» 7
«KapToTeka XUMHUYECKHUX 3JIEMEHTOB) 8
«Moenb TeprOIUIECKON TaOJIAIIBD) 9
«OKCHUIBI B IPUPOAC U JOMay 24
«Kucnorsl B mpupoze u fomMa» 27
«Conu B IPUPOJIE U A0OMAY 28
«MopennpoBaHue KPUCTAIUTNIECKUX 61
PELIETOK»
[To3HaBaTenpHBIC 5 «SIBneHus Ipy TOPEHUH CBEYM» 4
nabopaTtopun
«O 4eM TOBOPUT ITUKETKA 21
«Poxmarommiiy KHUCIOTHI» 23
«Poxxmaronuin» BoIy» 26
«BpIpamuBaHue KPUCTAILIOB 36
ATFOMOKAJIMEBBIX KBACILIOB MJIM MEIHOTO
KyI1opoca
Hroro 21




Heypounsie popmbl

9 KIIACC
®opmbl Konnyecrso Haspanne Ne
4acoB Ypoka
BupryanbHbie 9KCKYpCHI 5 «B Mupe XUMUYECKUX PEaKITUii» 2
«B mupe HemeTaIoBy 16
«Poxnaromme coam» 17
«B Mupe opraHn4YecKux coeTUHEHHID 33
«B Mupe mMeTarmioB» 41
VYuebHoe uccienoBanme 10 «/lericTBHE KaTAIM3aTOPOBY S
«CBoONCTBa KUCHOT KAK AJIEKTPOJIUTOB 8
«CBoiICTBa OCHOBaHUM KaK 9
JNEKTPOJIUTOBY
«CBoiicTBa coJiel KaK JEKTPOIUTOB) 10
«CBOWCTBa CONSTHON KUCIOTBI» 19
«CBOMCTBa CEPHOI KHCIOTHD» 23
«CBoiicTBa aMMHaKa 26
«Conu yroJbHOM KUCTOTHI» 31
«llenouka nmpeBparieHuii 38
«Pacro3HaBanue u noxyuyeHue 52
COEIMHEHUN METAIIIOBY»
[IpoeKTHas HEATENBHOCT 4 «MoJiesib TPOMBIIIIEHHON YCTaHOBKU 22
MOJIYYEHUS] CEPHOM KUCIOTHI»
«Moenb IPOMBIIIJICHHON YCTaHOBKHU 28
MOJIYYEHUS] Q30THON KHUCIOTHD)
«Komnnexmus u3 u3aenui u3 alrfOMUHHSD 49
«MoJienb KpUCTANTNYECKUX PELIETOK 60
[Mo3HaBaTelnbHbIC 2 «3aBHCUMOCTb CKOPOCTHU PEAKIUU OT 4
nabopaTopuu pa3nuyHbIX (HAKTOPOB»
«Crioco0bl ycTpaHEeHHUsI )KECTKOCTH 48
BOJIbI»
Hroro 21




OcHaménHocTs 00pa30BaTeIbLHOIO Mpouecca y4eOHbIM
00opy10BaHNEM
JUIS BBIIIOJIHEHUS IPAKTUYECKUX PabOT

(6a

8 ki1acc

30BBIA YPOBEHB)

TeMbl NpaKkTHYECKHX
padort

Heo0xonumb1ii MUHEMYM
(B pacuete 1 KOMIUIEKT Ha 2 yeJ.)

Kon-Bo
(%
OCHAIIIEHHOCTH)

«[IpaBuna TexHUKHN OE30MACHOCTH U
HEKOTOpbIE BUJIBI pa0oT B
XUMHAYECKON JTa00paTOPHI»

O06opynoBaHue: MTATUB 1a00OPaTOPHBIH,
CIPTOBKA, CIIUYKH, NEPIKATEIH IS
NpOOHPOK, MEPHBIN IIMIIMHIIP, TOTOBBIH
(UITBTp, CTEKIISIHHAS MTAJIOYKA, BECHI C
pasHoBecaMH, XUMHUYECKast Iocya
(TipobupKa, cTakaHbl, KOJIOBI JIp.).
BemectBa: Kycouek Mena, pacTBop
TIOBapPEHHOU CONH

100%

«M3ydeHnne cTpoeHus IIaMeHn»

OO6opyznoBaHue: CBeya CTeapuHOBas,
MpeMETHOE CTEKJIO, TUTEIIbHBIE IIUIIBI,
CTEKJISIHHAsI TpyOOUKa, CIIMYKH, CTaKaH,
W3BECTKOBas BOJA

JIATYUK TEMIIEPATYPBI

100%

«AHaJIn3 N04BBI, OIIPENIEIICHUE
KUCJIOTHOCTH IIOYBBI»

O0opynoBaHue: CIUPTOBKA, CIIUYKH,
IpeIMEeTHOE CTEKII0, Koliba KOHUYecKast
(XMMUUYeCKH CTaKaH), BOPOHKA, CTEKJITHHAS
najgouka, GUIbTp OyMakKHBIH, TUTEIIbHBIE
INTILIBL

JaTyuk pH

100%

«[lony4denue, cooupaHue u
pacro3HaBaHUE KHCIOPOIay

ObopynoBaHue: ITAaTUB, CIUPTOBKH,
CIIMYKH, XUMHUYECKUH CTaKaH, JTy4nHa,
MPOOUPKH, MPOOKU C Ta300TBOJHBIMHU
TpyOKamu,

BemecTBa: mepmaHranat xanus, BoAa,
MEepoKCHI Bomopoaa, okcua Mapraumna (1V)

100%

[Tomyuenne, cobupanne u
pacro3HaBaHUE BOZOPOAA»

ObopynoBaHue: IMTATUB, CIUPTOBKH,
CIIMYKH, XUMHUYECKUH CTaKaH, JTy4nHa,
MPOOUPKH MPOOKH € Ta300TBOIHBIMHU
TpyOKamu,

BemecTBa: Boza, rpaHysibl IIMHKA, COSHAS
KHCIIOTa

100%
Hcnonp3yro Becwl ¢
TUPSIMU

«IIpuroroBieHue pacTBopa ¢
3aJJaHHON MaccoBOM JI0JIei
PacTBOPEHHOTO BEIECTBAY

ObopynoBaHue: BEChl aHATTUTUYIECKHE, HAOOD
pa3HOBECOB (BECHI 3JICKTPOHHBIE), MEPHBII
IIJIAHJP, XUMHYIECKUI CTakaH (KOHWYecKast
Koy10a), CTeKIISTHHAS TTaJI0oYKa.

Bemecta: xsopua HaTpHs, KapOoHAT
HaTpHs

100%

«Pemrenne OKCIICPUMECHTAJIbHBIX
3a1a4 1o TeMe «OCHOBHBIC KIIACCHI
HEOPraHN4YCCKUX COCTUHEHUI

Ob6opynoBanue: MPOOMPKH, ITATUB IS
POOUPOK, AepKATEh TSI IPOOUPOK,
CIIMPTOBKH, CIIMYKH,

BemecTBa: pacTBOpBI THIPOKCHIA HATPHSL,
CepHast KHCIIOTa, CONISTHASL KHCIIOTa, a30THas
KHCIIOTa, CynbdaT Menu, peHondranaens,
xJopua 6apusi, KapOoHaTa HaTPHs, HUTPAT
cepebpa, cyab(aT aMMOHHUS, YKCYCHAS
KUCIIOTA, BOJA, JKeJe30, IIMHK, H3BECTKOBAs
BOJIa, YHHBEpCaJbHasl MHANKATOpHAs Oymara.

100%




OcHaméHHocTh 00pa30BaTeIbLHOIO Mpolecca y4eOHbIM
00opy10BaHNEM

y4eOHbIM 000pyJOBaHUEM JIJIsI BHITIOJIHEHUS JTAOOPAaTOPHBIX padoT
(6a30BbIH YPOBEHD)

Ne Tembl 1a00paTOpPHBIX Heo6xonumblii MUHIMYM Koua-Bo
J\p pa6or (B pacuere 1 KoMIIEeKT (%
Ha 2 YeJl.) OCHALEHHOCTH)
1 «O3HaKoMJIEHHE C KOJIJIEKIIMEH O06opynoBaHue: TabOpaTOpHas TOCyaa 100%
J1a00PaTOPHON MOCYIABI»
2 «[IpoBepka repMeTHYHOCTH PHOOpa OOGopynoBanue: EMKOCTB C BOJIOH, 100%
IS TIOJTy9€HHUS Ta30B» MPOOUPKH C MPOOKOW U Ta300TBOTHON
TpyOKOH
TP | JTabopatopubrii  omeiT  «M3mepenne | O6opymoBaHue:
TEMIIEpATypbl ~ KHNEHWS  BOJAbI  C | AaTUHK TEMICPATYphI
MOMOIIbI0 JIATYMKA TeMmIiepaTypbl u | TPMOMETD
TEPMOMETPaY
JlaGopaTopHsIii onbIT «OmnpeneneHne
TEeMIIepaTyphl TIJIABICHUS U
KpUCTAJUIA3AIMNA METAJIIIA»
3 «O3HaKOMJICHHE C MUHEpAJIaMH, O6opyaoBaHue: yla, KyCOueK rpaHuTa 100%
00pa3yIoNTMMHU TPAHUATY»
4 «[IpuroroBseHue rereporeHHon cmecu | ObopynoBanue: MPOOHPKH, XUMHUECKHIT 100%
MOPOIIKOB CEPHI C KEITE30M U UX CTaKaH, MarHuT, JICT Oymaru,
pa3IIeJIeHI/Ie>> CTCKJIsIHHAA I1aJIOYKa, HIaTeIb
BerrecTBa: mopoIok cepebl, xenesa, Boaa
5 «BzaumMozeiicTBre pacTBopoB xmopuaa | O6opynoBanue: IPOOMPKH, INTATUB s 100%
HATpUA U MOAUJIA Kadusl C paCTBOPOM TPOOHPOK
HUTpaTa cepedpar» BermecTBa: pacTBOpBI XJIOpHIA HATPUS U
HOIU/IA KaJIusi, HUTpaTa cepebpa
TP | JleMOHCTpaIlMOHHBIN SKCIIEPUMEHT Ob6opyznoBaHue:
«ITonyyeHnue TUCTUITMPOBAHHON YCTaHOBKA JIsI IEPETOHKH BEILICCTB
BOJBD» JaTYUK DJICKTPOIIPOBOJIHOCTH
JlaGopaTopHsIif oneIT «OTIpenencHmne
BOJIOITPOBOJIHOM U IUCTUILITMPOBAHHOMN
BO/IbI
6 «[lomyaenne ruapoxcuna menu (II) n O6opynoBaHue: NPOOHPKH, TUTIETKH 100%
ero B3aUMOJIEICTBHE C CEpHOI Bemectsa: cynsdar memu (I1), runpoxcun
KHUCJIOTOM» HaTpus
7 «B3aumoneiicTBHE pacTBOpa COIBI C Ob6opynoBanue: MPOOMPKH, ITATUB IS 100%
KUCJIOTOI MPOOHPOK, THUITETKH
BermectBa: muTheBast cozia, pacTBop
YKCYCHOM MJIN JIMMOHHOHN KHUCJIOTBI
TP | JIeMOHCTpaIlMOHHBIN SKCIIEPUMEHT Ob6opynoBanue:
«Brlenenne u oriomneHne Temia — AaTYHK TEMIICPATYPhI
MPU3HAK XUMUYECKON PEaKIIHm)
8 «ITpoBepka 3akoHa coxpaHeHust Macchl | OGOpyIOBaHNE: JEKTPOHHBIE BECHI, 100%
BELLECTB HA MPUMEPE B3AUMOJCHCTBUSL | XUMUYCCKHE CTaKaHbI
H_[éJ'IO"II/I U KHUCJIOTBID) BCH.[CCTB&Z TUOPOKCHU] HATPHS, CyJIbCI)aT
xenesa (111)
9 «ITpoBepka 3akoHa coxpaHeHust Macchl | OGOpy/IOBaHNE: JNEKTPOHHEBIE BECHI, 100%
BELLECTB HA MPUMEPE B3AUMOJCHCTBUSL | XUMUYCCKHC CTAaKAHBI
H_[éJ'IO"II/I U COJIU Kelie3a (| | |)» BCH.[CCTB&Z TUAPOKCHU HATPUS, CEPHAS
KHCIoTa, (peHONMpTAIEnH
TP | JIeMOHCTpalMOHHBIN SKCIIEPUMEHT Oo6opynoBanue:

«3aKoH COXpaHCHHA MACChI BCIICCTB»

BECBI JICKTPOHHBIE
TIprOOp JUIS WILTIOCTPAINN 3aKOHA
COXPaHEHHUsI MacChl BENIECTB




TP | JleMOHCTpauMOHHBIN YKCIIEPUMEHT O6opynoBanue:
«Pa3noxkeHue BOJIbI AJIEKTPUYECKUM pHOOP [JIst ONBITOB C AIEKTPHICCKIM
TOKOM» TOKOM
10 | «Pa3nmokeHue nmepokcuaa BoAOpoaa ¢ O6opyaoBaHue: NPOOUPKH, ITATHB IS 100%
nomomnipko okcuaa Mapranna (1V)» IpOOHPOK, CTEKIISTHHAS TPYOKa, JTy4HHKa,
CIIMYKHN
BeniectBa: mepokcu ] BOIopo/a, OKCH/I
maprasia (1V)
11 | «3amemenue xene3oM Meau B MenaoM | O6opynoBaHue: NpOOUPKH, INTATUB AJIs 100%
KyIopoce» IpOGHPOK
BeHIeCTBaI CTaJIbHas1 KHOIIKa WJIN
JKeJe3HbIH TB03/b, cynbdat meau (I1)
12 «ITomyTHEHME N3BECTKOBOM BOBI IPU O06opynoBaHue: MPOOHPKA, COTOMUHKA 100%
MPOITYCKAHHUHU YIJIEKKCIIOrO Ta3ay BemiecTBa: u3BecTkoBast BoJa
13 «ITonyuyenue BoopoJa npu O06opynoBaHue: MPOOUPKH, CITUPTOBKA, 100%
B3aUMOJECHCTBUM IIUHKA C COJISIHOMU CITIMYKH
KHCIIOTOMY BerectBa: cousiHast KUCIOTA, TPaHYIIbI
UHKa
14 «Pacno3HaBaHmEe KUCIOT C IIOMOIMILIO O06opynoBaHue: MPOOUPKH, MTATUB JIJIS 100%
UHIUKATOPOBY npoGHpOK
BeliecTBa: colstHast KUCIIOTa, CepHast
KHCJIOTa, a30THAs KUCIIOTa, JIAKMYC,
METWJIOPaHKEBbIH, heHondranens
TP | JlaGopaTopHBIii OIBIT OGopynosanue
«Onpenenenue pH pactBopos narauk pH
KUCIIOT».
15 «/I3MeHeHne OKpacKu MHAUKATOPOB B O0opyznoBaHue: MPOOUPKH, IITATUB YIS 100%
IETOYHON cpene» pOOHPOK
BemecTBa: rupokcu HaTpusl, Kajus,
JIAKMYC, METUIIOPAHKEBBIH,
(denondranens
TP | JlabopatopHbIii onbiT «OmpeneneHne OO6opynoBanue
pH pactBOpOB 111€T0UEH» narunk pH
TP | JlaGoparopusiii  ombit  «M3yuenue | O6opynosanue
3aBUCUMOCTH pactBopuMocTu | narauk pH
BCHIECTBA OT TEMIIEPATYPBD) JAaTYHK TEeMIICpaTyphl
JlaGopaTOpHBIHA OIBIT
«ITepechlllieHHBIN pacTBOP
TP | IIpakruueckas padora «Ilonydenue O6opymoanue
MEHOI'0 KyIopoca naruuk pH
JlaGopaTopHslii onbiT «Habmonenue 3a | udpoBO MUKPOCKOIT
PpOCTOM KPHCTAJITIOB» Cy_]‘[B(baT Menu (l |)
JlaGopaTopHBIH OIBIT
«IIepechlllieHHBIN pacTBOPY
16 | «O3HakoMIeHUE C IpenapaTaMu Benrectsa: pacTBOpBI IEPOKCHIA 100%
IIKOJIHOM aNTEeYKn — PaCTBOPAMU BOJIOPO/Ia, CITMPTOBOH HACTOMKH Hozta
MEPOKCH/Ia BOJOPO/Ia, CIIUPTOBON 1 aMMuaKa
HACTOWMKH Hoja U aMMHaKa
17 | «BzauMopeicTBHE OKCHIa KAIIBIIHS C O6opynosanue: NPOOHPKH 100%
BOﬂOﬁ» BCH.[CCTB&Z OKCHJI KaJIbITHs, BOAA,
(henondranens
18 «IToMyTHEHIE U3BECTKOBOW BOJIBI» Ob6opynoBanue: MPoOUPKa, CTCKIITHHASL 100%
TpyOOuKa
BeHIeCTBaZ HU3BCCTKOBAs BOAA
19 | «Peakuus HeHTpanu3anum» OGopyaoBaHue: IPOOHPKH 100%
BCIIICCTBaZ TUAPOKCHUJ HATpUA, COJIAHAA
KHcIoTa, (peHondTanens
20 | «I[lomyuenue ruapokcuna meau (1) u OGopynoBaHue: MPOOHPKH, IITATHB ISt 100%

€ro B3aUMOJEHCTBUE C KUCIOTON)

MPOOHPOK, MPEAMETHOE CTEKIIO,




JieprKaTeNb sl IPOOUPOK, CTEKIISTHHAS
TpyOouKa,

Bemectsa: ruapokcun meau (1),
KUCJIOTBI: CepHasl, COJIsTHAs, a30THAsI

21 «Paznoxenune runporcuna menu (11) O6opynoBaHue: IPOOUPKH, CIMPTOBKA, 100%
IIpY HarpEeBaHUM» CIIMYKHU, ACPKATCIIb IJId HpO6I/Ip0K
Bemecta: runpokcns HaTpus. cynbdar
Meau
22 «B3auMoelcTBUE KUCIIOT C O06opynoBaHue: MPOOUPKH, CITUPTOBKA, 100%
MeTalIaMmn» CIINYKH,
BerectBa: 1IMHK, jKene30, cepHast
KHCJIOTA, CONSTHAS KHCIIOTA
23 | «B3auMojaeicTBIE KUCTOT C COMSIMUY Oo6opynoBaHue: MPOOUPKU 100%
BemectBa: kapOoHat HaTpusi, HUTPAT
cepelpa, consiHas KHCIoTa
24 | «O3HaKOMJIEHHE C KOJUICKIIMEH cosiel O6opyaoBaHUE: XUMHUYECKHE CTAKAHEL, 100%
HpOGI/IpKI/I, CTCKJIsIHHAas I1aJI0OYKa
BemecTna:
XJIOpUJI HATpHsL, KapOoHaT Kaus, hocat
KaJIbllMs, BOJa
25 | «BzaumoneiictBue cynstara memu (1) | O6opynosanue: nmpobupku 100%
C JKeJIe30M» Beriectsa: xene3o, cynsdar meau (11)
26 | «B3aumopeiicTBre coeit ¢ COMIMMY O6opyaoBaHue: MPOOHPKH 100%
BemecTBa: xmopun, gpocdar, Homau
HATpHsl, HUTPAT U CYAb(AT KaJusi, HUTpAT
cepedpa
27 «I'eHeTruecKas CBA3b Ha IPUMEPE O0opynoBaHue: MPOOUPKH, JepiKaTeNb, 100%
COCIMHCHUN MEIM» TUTEJIbHBIE UL, CIUPTOBKA, CIIMUKH
BermiecTBa: rupoKcH HATPHS, CepHAst
KHCjiaoTra, MEaHasd IiaCTHHa
28 | «Ilomy4enue amporeproro ruapokcuaa | O6opynosanue: npodUpku 100%
U UCCIIEIOBAHUE €TI0 CBOMCTBY Bemectsa: cynbdar amoMuHus,
TUAPOKCUI HATPUs, COJIsTHASI KUCJIOTa
TP | JleMOHCTpaIlMOHHBIN OIBIT O6opynoBanue:
«TemmepaTypa n1aBICHUSI BEILIECTB C AaTHUK TEMIICPATYPEI
pa3HBIMM TUIIAMU KPUCTAIAYECKHUX
pEmETOK
29 | «M3roroBieHne MOIENH, O6GopynoBanue: 2 3epKaiia, CTEKIAHHASL 100%

WJLTIOCTPHUPYIOIEH OCOOSHHOCTH
METAJITNYECKOU CBSZU»

TpyOouka
BemiectBa: Boma




OcHaménHocTs 00pa30BaTeIbLHOIO Mpouecca y4eOHbIM
00opy10BaHNEM
JUIS BBIIIOJIHEHUS IPAKTUYECKUX PabOT

9 kaacc

TeMbl NpaKkTHYECKHX
padort

Heo6xonumb1ii MUHEMYM
(B pacueTe 1 KOMIUIEKT Ha 2 yeJ.)

Kon-Bo
(%
OCHAIIIEHHOCTH)

«PereHue 3KCrepuMeHTaIbHBIX
3a]1a4 110 TeMe
«DNEKTPOTUTHIECKAS
JTUCCOITUAITUS

Oo6opynoBaHue: NPOOUPKH, CIIUPTOBKH.
BemecTBa: cepHas KMCIIOTa, XJIOpUJ XKejle3a
(I1I), xymopux kamwmst, kKapOoHaT Kanus,
XJIOpH] IMHKa, MHAWKATOpHast Oymara,
THIPOKCUJT KaJIBIHs, CYIb(aT aMMOHUS,
HUTpAT HaTpHs, KapOOHAT HATPHsI, HUTPAT
IIMHKA

100%

«M3yueHne CBOKCTB COJISTHOM
KHUCJIOTBI»

Oo6opynoBaHue: NPOOUPKH, CIIUPTOBKH.
BemectBa: consiHasi KHCIIOTa, UHMKATOPBI,
THAPOKCH]] HATPUSI, IMHK, MEIHAS
MPOBOJIOKA, OKCHJ] INHKA, KapOOHAT
kanbiws, cyabdat meau (11), xmopun Hatpus,
HHUTpaAT cepedpa

100%

«M3y4eHne CBOMCTB CEPHOU
KHUCITIOTBI»

Oo6opynoBanue: MPOOHPKH, CITUPTOBKH.
BeriiecTBa: cepHasi KMCIIOTa, HHIHKATOPHI,
TUAPOKCUJT HATPUS, IMHK, MEIHAS
npoBosioka, okcua Meau (1), kapGonar
Hatpwust, cynbdar meau (11), xmopun 6Gapus

100%

«ITonyyenne aMmmuaka u
HU3yYEHHUE €r0 CBOMCTBY

Oo6opynoBaHue: MPOOUPKH, CIIUPTOBKH,
IITAaTHB, FA300TBOAHBIC TPYOKH, BaTa, CTAKaH
C BOJIOM, CTEKIITHHAS MaJiouka

BemiecTa: x0pu aMMOHUS, THAPOKCUA
KaJIbLIMS, MHAMKATOpHas Oymara,
(eHondTaICHH, XJIOPUT ATTFOMHHUS ,
COJIsIHAsL KMCIIOTA

100%

«[lonydyeHue yriekucioro rasa u
W3Y4EHUE €ro CBOMCTB

Oo6opyznoBanue: mpuOOp A HOMYyYSHUS
ra3oB, MPOOUPKHU, IITATHB

BemecTBa: Boza, 1akMyc, H3BECTKOBas BOIA,
Mpamop (Men), kKapOoHAT HaTpusl, KapOOHAT
KaJIust

100%

«OKecTkoCTh BO/IBI U CLIOCOOBI €€
yCTpaHEHUSI»

Oo6opynoBanue: NpOOUPKH, TIPOOKa C
Ta300TBOAHOM TPYOKOH, CITUPTOBKA,
JiepaKaTeNb sl IPOOUPOK

BemecTBa: MpaMop, consiHast KHCIIOTa,
M3BECTKOBAs BOJA, PACTBOP MBLIA, PACTBOP
COJIBI, XJIOPUJI KaJIbLHsl, KapOOHAT HATPHS

100%

«Pemenue OKCIICPUMCHTAJIbHBIX
3aJa4 no TeMe «MeTtamnibl

Ob6opynoBaHue: MPOOUPKH, CITUPTOBKH.
BemecTBa: OKCHI MarHus, cONsHAsI KHCIIOTA,
THAPOKCHUJT HATPHsI, CepHask KHCIIOTa,
kapOoHaT HaTpws, xiopun xenesa (11),
MIEPOKCHUJT BOIOPOJIA, CYIb(aT MarHUsL.
cynbdat IIHKA, Cynb(aT HATPHs, KapOOHAT
KaJIbIHs, XJIopuy Oapus

100%




OcHaménHocTs 00pa30BaTeIbLHOIO Mpouecca y4eOHbIM

00opy10BaHNEM
yueOHBIM 000PyIOBaHHEM /ISl BBITIOJIHEHUS Ta00PAaTOPHBIX PaboT
9 kJ1ace
Ne TeMbl 1a00paTOPHBIX ONBITOB Heo6xonumb1ii MUHIMYM Koua-Bo
J\p (B pacuere 1 KoMILIEKT (%
Ha 2 4Jel.) OCHAIIIEHHOCTH)

1 «B3aumozeticTBre aMMHUaKka U CTeKISIHHBIC TTAJIOUKH 100%
XJIOPOBOAOPOIA» ConsiHast KHCIIOTa, aMMHUAK

2 «Peaknuus HeHTpaIU3aumy IIpobupku 100%

I'unpoxcun Hatpust, peHondraens,
COJIsSTHas KHCIIOTa,

3 «Habmonenue TeruioBoro addexra XUMHYECKHU CTaKaH, TEPMOMETP 100%
peaKkuuy HeHTpaIr3annm I'mpapokcuy HaTpHsl, cepHast KUCI0Ta

4 «B3aumozericTBre CepHOM KHCIOTHI C ITpoOupku. CIupTOBKH, ApiKATEITH 100%
okcugom memu (11)» Cepnas kucnora, okeun Meau (11)

5 «PaznoxeHne nepokcuaa Bomopoa ¢ [TpoOupku 100%
TIOMOIIIBIO KaTajia3bl KapTodernsn) [epekuce Bogopona. Kaprodens

(MOpKOBB)

6 «3aBUCUMOCTb CKOPOCTH XUMUYECKOU [TpoOupkwu Het
PEaKIMK OT NPUPOJIBI PEATHPYIOIIUX Tuocynbdar HaTpust, XJIOpH] Oapus, THOCY Ib(aTa
BELIECTB HA IIPUMEPE B3aUMOICUCTBUS COJIsIHas KuCJoTa,
pacTBOpoB THOCYNb(haTa HATPUS U XJIOpHIA
Oapusi, THOCYINIb(aTa HATPUS U CONISTHOM
KUCIIOTBI.

7 «3aBHCUMOCTb CKOPOCTH XUMHYECKOU [Mpobupku 100%
peakIyy OT MPUPOALI METAJIIOB IIPU UX ConsHas KHCIIOTa, CKpeIKa, Kycouek
B3aUMOJENCTBUU C COISIHON KUCIOTOM». MarHus

8 3aBHCHUMOCTh CKOPOCTH XUMHUECKO [Tpobupku 100%
PEaKLUU OT MPUPOIBI KUCIOT [IPH CornsiHasl KHCIIOTa, YKCyCHas KUCTIOTa,

B3aUMOZACHCTBHH UX C KEIE30M IpaHyIbl UHKA

9 «3aBHCUMOCTbh CKOPOCTH XUMHUUECKOM IIpoOupku, cIUPTOBKU 100%
peaKuuy OT TEMIIEPATYPHI» CCpHaH KHCJI0Ta, CTaJIbHAas1 KHOIIKa

10 «3aBUCHMOCTH CKOPOCTH XUMHUYECKON IIpobupku Her
peaKuuy OT KOHIICHTPALMU pearupyromux TI/IOCYHB(baT HaTpwus, BoAa, COJIsTHasA THOCY J-")(l)aTa
BELIECTB) KuCioTa

11 «3aBHCUMOCTh CKOPOCTU XUMHIECKON XUMUYECKUE CTAKaHbI 100%
PeaKIyy OT IUIOIIAAN CONPUKOCHOBEHUS Consnas Kkuciora, MpamMmop
pearupyonmx BEIecTBY

12 «3aBUCHMOCTBH CKOPOCTH XUMHYIECKON XUMUYECKUE CTAKAHBI 100%
peaKMy OT HATMYHS KaTaH3aTopay [lepexucek Bomopona, OKCHA MapraHia

(v)
13 «Juccommarust crabpIX AIEKTPOIUTOB Ha IInaHmeTKy, TUIIETKU IInanmerka 1
NpUMepe YKCYCHOU KHCIIOTBI) YKcycHas KHCII0Ta, BOJA
TP | Jemonctpanmonusiid ombeiT  «TermmoBoit | OOopynoBaHue:
3¢ ekt pacTBOPEHUSI BEIIECTB B BOJEY JATYUK TEMIIePaTyphI
[paktuueckast padora «JIEKTPOIUTHI U JATYUK AIIEKTPOIPOBOTHOCTH
HEJICKTPOIIUTHI
JlabopaTopHBIi OTIBIT «Bnusnue
pacTBOpHTENS Ha AUCCOLHAIIAION»
Jlabopatopusliii ombIT «CHITBHBIE U cTa0bIe
JIIEKTPOIHUTHI
JIaGopaTOpHBI OMBIT «3aBHCHMOCTh
9JIEKTPOIPOBOTHOCTH PACTBOPOB CHIIBHBIX
9JICKTPOJIMTOB OT KOHLICHTPAIIMH HOHOB
TP | Jlaboparopuenii  omeir  «Ompexnenenne | OGopynoBaHue:
KOHIIEHTPALIUH conu MO | ATYKK DIIEKTPOMPOBOTHOCTH

SIEKTPOIIPOBOAHOCTH pacTBOpa»




14 «3MeHeHne OKpacKy HHANKAaTOPOB B [TpoGupkn 100%
KUCJIOTHOU cpene» COJ‘ISIHEISI, CCpHasd, a30THasA KUCJIOTHI,
JIAKMYC, METWJIOBBIN OpaH)KEBBIN
15 «Peaxnyst HeHTpanu3auy pacTBopa [TpoGupkn 100%
IEJIOYH pa3INIHBIMUA KUCIOTAMM) I'uppoxcun Hatpus, deHondTanens,
COIIsTHAsI, CEPHAsl, a30THAsT KHCIIOTHI,
16 «Ilomyuenne runpokcunga meau (I1I) u ero Cynbdar meau (1), ruapokcun Hatpus, 100%
B3aUMO/ICHCTBHE C Pa3INYHBIMU COISTHAsI, CepHAsI, a30THAST KHCIIOTHI
KHCTIOTaMID)
17 «B3aumozelicTBIe CHIIBHBIX KUCIIOT C IIpoOupkH, CIUPTOBKH, EPKATEITH 100%
okcumom memu (11)» Okcunom menu (1), consinasi, cepHasi,
A30THAs KUCJIOTHI
18-20 | «B3auMomeiCcTBHE KUCIOT ¢ METAILIIAMIDY [TpoOupku 100%
LIuHK, cossiHas, cepHast KHCIOTHI, ME/Ib,
CBHHEII
21 «KauecTBeHHas peakius Ha kKapOoHaT-noH» | [TpoOupku 100%
KapOoHat HaTpus, CONsIHAs, CepHasl,
A30THAs KUCIIOTHI
22 «IloyueHne cTyaHs! KpEeMHHUEBOI [Tpobupku 100%
KUCITOTBD) CunikaT HaTpusi, CONsHAs, CepHasi,
A30THAS KUCIIOTHI
23 | «KauecTBeHHas peakiys HA XJIOPHJI- WIH [pobupku 100%
Cyﬂbq)aT'I/IOHLI» ConsiHas KuUCJI0Ta, HUTpAT cepe6pa
24 «/3MeHeHre OKpacKu WHAWKATOPOB B [TpoOupkwu 100%
HIEJIOYHOU cpee» I'mapokcun HaTpUsl, UHIUKATOPHI
25 «B3aumopeiicTue menoyei ¢ [TnacTukoBbie OYTBUIKH C TPOOKAMH 100%
YITIEKHUCIIBIM T'a30M» I'mapoxcua HaTPUs, TUIPOKCH KaJIUS
26 «KauecTBeHHas peakiys Ha KAaTHOH [Tpobupky, CIUPTOBKH, AEpKATEIH 100%
aMMOHHUSD) XJI0puL aMMOHHS, HUTPAaT aMMOHMS,
THAPOKCU HATPHS, HHIUKATOPHAS
Oymara
27-28 | «Ilomyuenue ruapokcuaa meau (1) u ero [1pobupky, CIUPTOBKH, JIeprKaTeNu 100%
Pa3IOKEHUE Cynedat menu (1), ruppokcun HaTpusi,
29 «B3anmoseiictBre kKapOOHATOB C [IpoOupku 100%
KHUCTTOTaMID» Mpamop (Mei), a30THas KUCIIOTa,
30 «[Tomyuenne ruapokcuma sxenesza (111)» [IpoOupku 100%
cymbdar xenesa (111), ruapokcun HaTpus
31 «B3aumozeiicTBue xkene3a ¢ pacCTBOPOM IIpoGupku 100%
cymbdara memu (11)» Ckperka, cymbdar mexu (I1)
TP | JlabopaTopusrii oneiT «Onpeneneane pH ObopynoBaHue:
Pas3INYHBIX Cpe» natauk pH
TP | JlemoHCTpannoHHBIH ONBIT «3ydeHne Ob6opyznoBanue:
(GM3HYECKHX U XUMHYECKUX CBOWUCTB anmapar Jisi IPOBEJCHHS XUMIYECKIX
XJI0pa» peaxumit
32 «Pacro3HaBaHue rajoreHuI-HOHOBY [Ipobupku 100%
Xiopup, noaua, OpoMu HATPUSL, HUTPAT
cepebpa
33 | «IToiyueHue cepoBOIOPOIaY [pobupkn 100%
Cynbhug HATPHsL, COISTHAS KUCIIOTa
TP | JlemoHCcTpanuoHHbIH ombIT: «I[lomydeHne Ob6opyznoBanue:
CEepOBOJIOPO/IA U U3YICHHUE er0 CBOUCTBY anmapar Jyisi IPOBEJCHHS XUMUYESCKUX
peaknui
34 «KauecTBeHHbIe peakuy Ha CynbhaT- ITpoGupkn 100%
HOHBD» CynbhaT HaTpus, CepHAs KUCTIOTA,
XJtopuz 0apus
TP | JlemoHCTpannoHHBIH ONBIT «3ydcHme Ob6opynoBanue:

CBOMCTB CCPHUCTOI'O I'aza 1 CepHHCTOﬁ
KUCJIOTBD>

ammapaT JJIs TIPOBEICHISI XUMUIECKIX
peakuui




TP | JlabopaTopHslii onbiT «OcHOBHBIE cBolicTBa | OOOpynoBaHue:
aMMHAKay JIATYHK 3JIEKTPOIPOBOTHOCTH
35 «ITomyueHre aMmMHaKa» [IpakTryeckas paboTa 100%
36 «KadecTBeHHas peakiys Ha KaTHOH IIpobupku 100%
AMMOHUSD) XI1opuIT aMMOHHSL, THPOKCH/T HATPUS,
JIaKMycoBas Oymara
JemonctpationHsie onbiThl: «Ilonyduenne | OGopynoBanue:
okcua azora (IV) u uzydenue ero AIIXP
cBoiicTBY; «Okucnenue okcuaa azora (1) JATYHK DJICKTPOIPOBOJAHOCTH
1o okcuaa azota (IV)»; «BzaumoneiicTeue AaT4YUK TEMIICPATypPhl
okcua asora (IV) ¢ Bozoii u kucmopomom, | Aarduk pH
MOJTy4eHUE a30THOM KHUCIIOTBD)
37 «XUMHYECKHE CBOMCTBA a30THOM KUCIOTE | [IpoOMpKH, CIMPTOBKH, epiKaTeH 100%
Oxcua memu (11), azoTHas kuciora,
THIPOKCUJT HaTpusl, (eHondraienH,
cynbhat memu (11)
38 «KauectBenHas peakims Ha ¢ocdar — [Tpobupku 100%
HOHY ®ocdat HaTpusi, HUTpAT cepedpa
39 «Ilomy4eHue u cBoOicTBa YroibHOI [Tpubop 115 mony4eHus ra3os. 100%
KHCIIOTBD) CnupToBKH,
Mer, consiHast KUCIIOTA, JJAKMYC,
40 «IIpomyckaHue yriaekucioro rasa uepes [Tpubop aust moay4eHus ra3oB. 100%
pacTBOp CHJIMKATa HATPUSD Men, consiHast KMCIIOTa, CHIIMKAT HATPHS
41 «BszaumoneiicTue xesesa ¢ pacCTBOPOM [Tpobupku 100%
cynbdara meau (11)» Cynbtar menu (1), sxxene3Hblit TBO3Ib
42 «[Tomy4eHre H3BECTKOBOM BOJIBI M OTBITHI ¢ | XUMHYCCKHE CTAKAHBI, CTCKIISHHBIC IAJI0YKH, 100%
Heihy (GUITBTPBL, TPOOHPKH, TPYOOUKH CTEKIISTHHBIC
Oxcu KainbpLyst, Boja, heHoadranenH
JlabopartopHsiii onbIT «B3aumoseiicreue JaT4YMK JIEKTPONPOBOIHOCTH
U3BECTKOBOM BOJIbI C YTJICKUCIIBIM Fa30M»
43 | «Ilomyuenune ruapokcunos xenesa (II) u Ipobupku 100%
(11)» Cynbgart xenesa(ll), xmopun xemnesa(1ll),
TUJPOKCH]] HATPHSI
JlabopatopHbiii onbIT «OKUCTICHHE Kee3a | AATUUK JaBICHHA
BO BJIAYKHOM BO3JyXe»
44 JI\o Ned4 «KauecTBeHHAS peakiuys Ha Ipobupku 100%
KATHOHBI JKeJIe3a» Cynbgart xenesa(Il), xmopun xenesa(1ll),
KpacHasi KpOBSIHAsL, JKEITasi KPOBSIHAS COJlb
45 | J\o Ne 45 «/3yueHue rpaHuTa» JIymer 100%
I'panur

JlabopaTtopHBIii onBIT «B3anmMoaericTBIe
THIIPOKCHUIA OapHs C CepHOM KUCITOTOM»

JIATYHUK JIEKTPOHPOBOJHOCTH

JlabopatopHusiii omsIT «M3menenne pH B
XO0J1€ OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii»

JATYUK SJICKTPOITPOBOAHOCTH
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	 Устный ответ:
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	 Контрольная работа:
	 Лабораторная работа:
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