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BBenenune

B 00yuennn xuMuu 60JIbIIOE 3HAUCHHE UMEET IKCIIEPUMEHT. AHAIM3UPYS PE3YIbTaThl
MPOBEAEHHBIX OMBITOB, yJaluecs yOeKIaloTcs B TOM, YTO T€ HJIM HHbIE TEOPETUYECKHE
IIPEJICTaBJIEHMS COOTBETCTBYIOT WJIM IIPOTUBOPEYAT PEAIbHOCTH. TOJIBKO OCYILIECTBIISAS XUMUYECKUI
AKCIEPUMEHT MOKHO IIPOBEPUTH JOCTOBEPHOCTH POTHO30B, CJCIIAHHBIX HA OCHOBaHUM Teopuu. B
IIPOLIECCE IKCIIEPUMEHTAIILHON pabOThl yyaluecs: NpuoOpEeTatoT OMBIT MO3HAHUS PEaIbHOCTH,
SIBIISTFOLIMIACS BAYKHBIM ATAarioM (pOPMUPOBAHUS Y HUX YOCXKIICHHH, KOTOPHIE, B CBOIO OUEPE/Ib,
COCTaBJISIIOT OCHOBY Hay4HOI'O MUPOBO33peHHUs. Peann3anus yka3aHHbIX 1esIeld BO3MOXKHA IPU
OCHAIL[EHUH IIKOJIbHOTO KaOMHETa XMMHH COBPEMEHHBIMU puOOpamMu U 00opynoBaHueM. B pamkax
HAIIMOHAIBHOTO MpoeKkTa «O0pa3oBaHue» 3TO CTAIO BO3MOKHBIM OJIarofapsi CO3JJaHUI0 B
0011e00pa30BaTeIbHbIX OPraHU3alMSIX, PACHIOJIOKEHHBIX B CEIBCKOW MECTHOCTH M MaJIbIX TOPOAAX,
IIEHTPOB 00pa30BaHMSI €CTECTBEHHO-HAYYHOUM M TEXHOJIOTHYECKON HampaBieHHOcTel «Touku pocTay.
Buenpenue 3Toro 060py0BaHus MO3BOJIMT KAYECTBEHHO U3MEHUTH MPOIECC 00YUEHNS XUMHUH.

KonunuecTBeHHbIE SKCIIEPUMEHTHI MTO3BOJISAT MOIYy4aTh JOCTOBEPHYIO HH(OPMALIUIO O
MIPOTEKAHUU TEX WJIM MHBIX XMMHUYECKUX MPOIIeccax, O CBOMCTBax BemiecTB. Ha ocHOBE Momyd4eHHbIX
AKCIEPUMEHTAJIbHBIX IaHHBIX 00y4aeMble CMOTYT CAaMOCTOSITENILHO JIeJIaTh BBIBOIbI, 000011aTh
pe3yNbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJIET ClI0COOCTBOBATH MOBBIIIEHUIO
MOTHBAINH 00yYEHHUS KOJTHLHUKOB.

Ilens u 3a1aun

v Peanu3anust ocHOBHBIX 00111€00pa30BaTeIbHBIX MPOTPAMM 0 YU€OHBIM MpEAMETaM
€CTECTBEHHO-HAYyYHON HAIPaBJIEHHOCTH, B TOM YHCJI€ B paMKaX BHEYPOUHOU JIESATENbHOCTH
00yJaroIMXcs;

v pa3paboTKa 1 peaym3alis pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX 00I1e00pa30oBaTEIbHBIX
MPOrpaMM €CTECTBEHHO-HAyYHOM HAIIPABJIEHHOCTH, a TAK)KE MHBIX MPOTPaMM, B TOM UHUCIIE B
KaHUKYJSIPHBII epro;

v BOBJICUE€HHE 00YYaIOUIUXCS B MPOCKTHYIO AEATEIbHOCTD;
v OpraHu3aius BHEY4eOHOM e TeNbHOCTH;
v MOBBIIIEHUE UHTEPECA K M3YUYECHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO MPOQUIIS;

Hentp «Touka pocta» pa3BuBaeT 00pa30BaTeIbHYI0 HHPPACTPYKTYpy 00111€00pazoBaTeIbHOMN
OpraHu3aliy, B TOM YUCJIe OCHAIICHUE:
v 0o0opynoBaHUEM, CpeACTBaMH 00YUYEeHUS U BOCITUTAHUS JUIsl U3ydeHUsI (B TOM UKCIIe
9KCIEPUMEHTAJILHOTO) MPEIMETOB, KYPCOB, JUCLMILINH (MOAYJIeH) ECTECTBEHHO -HAyYHOU
HaIpPaBJIEHHOCTH MPH pealii3alliid OCHOBHBIX 00111e00pa30BaTeIbHbIX IPOTrpaMM;

v 00opynoBaHUEM, CpeCTBaMHU 00YUYEeHUS U BOCIUTAHUS [Tl pean3aliy porpaMm
JIOTIOTHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH;
v KOMITBIOTEPHBIM U UHBIM 000pYI0BaHUEM.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIC HCCIICAOBAHUS 110 XMMUH YXKE TPYAHO MPEACTABUThH O3
UCII0JIb30BAHUS HE TOJHKO aHAJOTOBBIX, HO U IIM(POBBIX H3MEPUTEIBHBIX TPUOOpoB. B denepanbrom
I'ocynapcrBennom O6pazoBatensHoM Cranpapre (PI'OC) npomnmcaHo, 4TO OJHUM M3 YHUBEPCATbHBIX
y4eOHbIX JACHCTBUH, MPHOOPETAEMBIX YIAITUMHUCH, TOJDKHO CTaTh YMEHUE «IIPOBECHUS OIBITOB,
MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIICIOBAHUM, IPSIMBIX U KOCBEHHBIX U3MEPEHUH C HCIIOJIh30BAHUEM
AHAJIOTOBBIX U MU(DPOBBIX U3MEPUTEILHBIX TPHOOPOBY.

Y4eOHBIi SKCIIEPUMEHT 110 XMMHUH, TIPOBOJAUMBIN Ha TPATUIIMOHHOM 000pyIOBaHNH, €3
npUMEHEeHUsI TU(PPOBBIX JTa00PATOPHIA, HE MOKET MTO3BOJIUTH B MOJHON Mepe PEIINTh BCE 3a7a4H B
COBPEMEHHOM IIKOJIe. ITO CBSA3aHO C PSAIOM IPUYHH:

v TPaJUIIMOHHOE IITKOJILHOE 000PYIOBaHUE H3-3a OTPAHUYCHUS TEXHUUECKUX BO3MOYKHOCTEH HE
MO3BOJISICT TPOBOJIUTH MHOTHE KOJIMUECTBEHHBIC UCCIICIOBAHNUS;

v JUTUTEIILHOCTD TIPOBEICHHUS XMMUYECKUX MCCIICIOBAHUN HE BCET/Ia COTIIACYeTCs C
JUTUTEIILHOCTBIO YUCOHBIX 3aHSATHIA,

v BO3MO>KHOCTh MPOBEJICHHUSI MHOTHX MCCIICIOBAHHI OTPAHUYUBACTCS TPEOOBAHUSIMH TEXHUKH
0€30MacHOCTH U JIp .




[udposas 1a6opaTopus MOJIHOCTHIO MEHSIET METOIUKY U COJCPKAHNUE IKCIIEPUMEHTAIBHON
JEeATEIbHOCTH U PEIIaeT BBIIICTIEPEUHCICHHbIE TPoOaeMbl. [LInpokuii CieKTp 1aTYNKOB TTO3BOJISAET
y4alMcsl 3HaKOMHUTBCS C lTapaMeTpaMy XUMHUYECKOTO 3KCIIEPUMEHTA HE TOJIBKO Ha KAU€CTBEHHOM,
HO Y Ha KOJIMYecTBeHHOM ypoBHe. L{udpoBas mabopaTopusi mo3BoJIsI€T BECTH JATUTEIbHBIH
9KCIEPUMEHT JJa)K€ B OTCYTCTBHUE 3KCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUN HENOIBJIaCTHA
YeJI0BEYECKOMY BOCIPUSITHIO.

B nponecce hopmMupoBaHHs SKCTIEPUMEHTAIBHBIX YMEHUI YICHUK 00ydaeTcs MPeaCTaBIsATh
nHpopManKo 00 UCCIETOBAaHUH B YETHIPEX BUIAX:

- B BepOaIbHOM: OIIMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb SKCIIEPHUMEHTA,
(UKCHpPOBaTh BHUMAHHE HA M3MEPSIEMBIX BEIMYMHAX, TEPMHUHOJIOTHH;

- B TAaOJIMYHOM: 3aIOJTHATH TAOIHUIIBI TaHHBIX, JIEKAIINX B OCHOBE OCTPOCHUS I'PadHUKOB (IIPU 3TOM y
yyaluxcs BOSHUKAET EPBUYHOE MPECTABIEHNE O MacITabax BEIUYHH);

- B rpa)M4ecKOM: CTPOUTH Ipa@UKy MO TAOJIUYHBIM JaHHBIM, YTO Ja€T BO3MOKHOCTH Iepexoa K
BBIJIBM)KEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXK/y BEIMUYMHAMU (TIPU 3TOM YUUTEIh
MTOKa3bIBAaET MPEUMYIIECTBO B BU3yalIM3al[M1 3aBUCUMOCTEN MEX/1y BEIMUNHAMU, HATJISITHOCTD U
MHOTOMEPHOCTb);

- B BUJIE MaTEMaTHYECKUX YPaBHEHMI: TaBaTh MaTEMaTUYECKOE OMMCAHNE B3aUMOCBSI3U BEJIMUUH,
MaTemMaTHieckoe 000OIIeHHeE.

v' Tlepexo OT KaXI0TO dTara MpeACTaBIeHUs HHYOPMAIMU 3aHIMAET JOBOJIBHO GOJIBIION
MpoMeXyToK BpemeHH. B 8—9 kitaccax 3ToT mpouecc He00X0AUM, HO B CTapIIUX Kilaccax
MO>KHO ObLIO OBI 3TO BpeMsl MOTPATUTh Ha pellieHue 0oJiee BaXXHBIX 33/1a4. B aTom miane
1ndpoBbIe T1a00PATOPUU CYIIECTBEHHO SKOHOMST BpeMsl. DTO BPEMsI MOKHO HOTPATUTh
corigacHo ®I'OC Ha popMupOBaHUE UCCIIENOBATEILCKUX YMEHUH yJaluXxcs, KOTOpbIe
BBIPAXAIOTCA B CICAYIOIUX JEHCTBUAX:
ompeneseHue mpoOIeMbl;

IIOCTAHOBKA UCCIIE0BATENIbCKOM 3a1auu;

IUTAHUPOBAHUE PELICHUs 3a]]auy;

MOCTPOCHUE MOJICIICH;

BBIIBUKEHUE TUIIOTE3;

JKCIIEpUMEHTalIbHAsl IPOBEPKA TUIIOTE3;

aHaJIM3 JaHHBIX SKCIEPUMEHTOB WM HAOJIIOJCHUH;

(bopMynupoBaHUE BBIBOJIOB.
ITocnennue rojpl y yyamuxcsi HaOnr01aeTcs HU3Kasi MOTUBALIUS U3Y4YE€HUS €CTECTBEHHO -
Hay4HbIX AUCLUIUIMH U KaK CJIeJICTBUE MaJJeHUE KaueCcTBa 00pa30BaHuUs.

[TocraBisieMble B IIKOJIBI COBPEMEHHBIE CPE/ICTBA 00YUEHUs, B paMKax NpoekTa «Touka pocTa»
coJiepKaT Kak yXe XOpOIlIO N3BECTHOE 000pyI0BaHKe, TaK U MPUHIUIINAIBHO HOBOE. DTO IU(PPOBHIE
1a00paTOpPHM U IaTYUKOBBIE CCTEMBL. B 0CHOBY 00pa3oBaTebHON IPOrpaMMBbl 3aJ10KEHO
npuMeHeHne HUQpoBbIX JabopaTopuil. TemaTnka Npe10KeHHBIX SKCIEPUMEHTOB, KOJIMYECTBEHHBIX
OIBITOB COOTBETCTBYET CTPYKTYpE IPUMEPHOI 00pa30BaTeNbHOM MPOrpaMMBbl IO XUMUH,
conepxanuto denepanbHOro rocyapcTBeHHOro oopaszonarensHoro crangapra (PI'OC) cpennero
(mostHOTO) OOIITEro 0Opa3oBaHUsI.
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OcHOBHBIE IOHATHS U TEPMUHBI

B MeToauueckoM nocoOuu HCTOb3YIOTCS CIECAYIOUINE TOHATUS U TEPMUHBL:

Touka pocta — 370 (enepanbHas ceTb HEHTPOB 00pa3oBaHus HU(PPOBOTO, ECTECTBEHHO- HAYYHOTO,
TEXHUYECKOTO M TYMaHUTAPHOTO MPO(UIIst, OpraHM30BaHHAs B paMKaX MPOEKTa

«CoBpeMeHHas IIKOJIa.

Hudposas (komnbroTepHas) aadoparopus (LIJI), mporpamMMHo-anmapaTHbiii KOMILIEKC,
JaTYMKOBAs CUCTEMa- KOMIUIEKT y4eOHOro 000py10BaHMs, BKIIOUAIOMINI N3MEPUTEINIBHBIN OJIOK,
uHTEpQEc KOTOPOTo MO3BOJISIET 00ECIIEYNBATH CBA3b C MEPCOHAILHBIM KOMITBIOTEPOM, U HAOOp
JAaTYMKOB, PETUCTPUPYIOUINX 3HAUYCHUS PA3IHUHBIX (PU3NYECKUX BEINIHH.

AIIXP-annmapart [ NpoBEACHUS XUMUYECKUX PEAKIIUI ¢ TOKCUYHBIMU Ia3aMH U ITAPAMH,
3aMKHYTBIX Ha MOTJIOTUTEb.

bans koMOMHMpOBaHHAas IpelHA3HAYCHA JUIsl HArpeBa CTEKIITHHBIX U pap(OopOoBBIX COCYIOB €
peareHTaMu 0 OIpeAeaEHHON TeMIIEpaTyphl B 3aBUCUMOCTH OT TeIUIOHOCUTENs. B kauecTBe
TEIJIOHOCHUTEISI BBICTYNAET BoJia (BoAsiHas OaHs1), peuHOM Mecok (rmecoyHasi 6aHs), crieuaibHble
KUAKOCTHU ( HarIpuMep, MacisiHas OaHs).

IIpudop nas noayuyenus razos (npudop Kupromkuna) — npocreiuii npubop 11 MOITy4eHUs
HEOOJIBIIOr0 KOJIMYECTBA ra3oB. BelmyckaeTcsi B JEMOHCTPAIMOHHOM U Y4€HUYECKOM BapuaHTaXx.
Cocyn JlangoabTa (mpodupka IBYXKOJICHHAs )- MPEACTABISAET COO0H JBE CHasHHBIE TIOT
OTpeIeIEHHBIM YIIIOM MPOOUPKH ¢ OAHUM TopsioM. [IpumensieTcs s AeMOHCTpalluu 3aKOHA
COXPAHEHHUS MaCChl BELIECTB B XUMUYECKUX PEAKIIUSX.

MemaJjika MArHUTHAs — YCTPOMCTBO ISl IEPEMEIINBAHNS KUAKOCTEHN, C IIOMOIIBIO BPAILAIOIIErOCs
B MarHUTHOM I10JI€ SIKOPSI.

Jlnst m3ydenus npeamera «XUMUs» Ha 3Tare 0OCHOBHOTO 0011ero o0pa3oBaHus oTBoAUTCS 136 yacos:
8 ximacc—68 gacos;

9 xnacc —68 yacos.

Jlannast o6pazoBarenbHasi mporpaMma 00ecrneyrnBaeT YCBOSHUE YUalIUMHUCS BAXKHEUITUX XUMHUECKUX
3aKOHOB, TEOPHI U MOHTHI; (POpMHUPYET IPEACTaBICHHUE O POJIM XUMHUU B OKPY)KAIOIIEM MUPE U
KU3HU 4enoBeka. [Ipu 3ToM 0CHOBHOE BHUMaHUE YAENSAETCS CYIIHOCTH XUMHUYECKUX PEaKuil U
METO0/IaM UX OCYIIECTBIICHUSI.

OaHMM U3 OCHOBHBIX MPUHIUIIOB MOCTPOCHHUSI IPOTPAMMBI SIBJISIETCS IPUHIIMIT JJOCTYITHOCTH.
DKCHepUMEHTAIbHBIE IAHHBIE, IOJYYEHHbIE YUaIlIUMUCS TP BBINOJHEHUN KOJIMYECTBEHHBIX ONbBITOB,
MO3BOJISIFOT YYalIUMCS CAMOCTOSITENILHO JIeaTh BBIBOJIBbI, BBISBIATH 3aKOHOMEpHOCTH. [Toaxoabl,
3aJI0’KEHHBIE B COEPIKAHKE MTPOTPaMMBI Kypca, CO3Jat0T HEOOXOAUMbIE YCIOBHS ISl CHCTEMHOTO
YCBOEHHUS YYaIIUMHKCSI OCHOB HAaYKH, /7151 00eCIeuYeHUs Pa3BUBAOIIETO U BOCIIUTHIBAIOIIETO
BO3JICHCTBUS O0yUEeHHS Ha TUYHOCTH ydamierocs. @opmupyemMblie 3HaHUS JOKHBI CTaTh OCHOBOM
CUCTEMBI YOSKIEHUH MIKOJIbHUKA, IICHTPATBHBIM SAPOM €T0 HAYYHOTO MHUPOBO33PEHHUSL.



I[InannpyemMble pe3ybTaThl OCBOCHHSI Y4eOHOT0 MpeaMeTa
JIMYHOCTHBIMH pe3yJIbTATAMH OCBOCHHUS MpeaMeTa « XUMHs» B 8 KJ1acce MOCpPeJCTBOM €IMHCTBA
y4eOHO 1 BOCTIMTATEIBHOM JIEATEILHOCTH SIBISIOTCS CIEAYIOUINE YMEHUS:
v/ 0CO3HABaTh €MHCTBO U [EJIOCTHOCTH OKPYXKAIOIIETO MUPa, BO3MOXHOCTH €r0 TI03HABAEMOCTH
1 00BSICHUMOCTH HA OCHOBE JIOCTH)KCHUH HAYKU;
v/ TIOCTENEHHO BBICTPAUBATh COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTD
1 TOTOBHOCTb K CaMOOOpPa30BaHHUIO, B TOM YHUCJIE U B paMKaX CaMOCTOSITEJIbHOM J1€ATEIbHOCTH
BHE IIIKOJIBI;
v/ OlIEHMBATh )KU3HEHHBIE CUTYALUK C TOYKH 3PEHHs 0€301aCHOr0 00pasa XHU3HU U COXPAHEHUS
3/10pOBbBS;
OIIEHUBATDH FKOJIOTUYECKUM PUCK B3aUMOOTHOIIICHUN Y€JI0BEKa U TPUPOJIBL.
(hopMHpOBATh 3KOJIOTMYECKOE MBIIUICHUE: YMEHUE OLICHUBATh CBOIO JIESTEIILHOCTD U
MOCTYIKHU APYTUX JIOJEH C TOUKH 3PEHUSI COXpaHEHUSI OKPYXKAIOIIEH Cpeibl - rapaHTa KU3HU U
OyiaromoJryuus Jiro/iel Ha 3emIie.
Jluunocmmuvie pe3ynrbmamul OTpakaroT cHOPMUPOBAHHOCTh, B TOM YUCIIE€ B YACTU OCHOBHBIX
HaIpaBJIEHUH BOCIIMTATEIbHOM AearenbHocTH (M3 CTpareruu pa3BuTHs BocnuTanus B Poccuiickoit
®denepanuu Ha niepuoa 10 2025 roqa):
1. I'pasicoanckoeo socnumanus:
- TIPEJICTABJICHUS O COIMAIBHBIX HOPMaX M MPaBHJIaX MEKJINYHOCTHBIX OTHOIIIEHUH B KOJIUICKTHBE,
KOMMYHUKATUBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO-TIOJIE3HOH, Y4eOHO-HNCCIIE0BATEIBCKOM,
TBOPYECKOM U APYTUX BUIAX JIEATEITLHOCTH;
- TOTOBHOCTH K Pa3HOOOpa3HO COBMECTHOM NEATETLHOCTH IIPU BBHITIOJTHCHUH YICOHBIX,
MTO3HABATEBHBIX 3314, BBIMOJTHEHUN XUMHYECKIX SKCIIEPUMEHTOB, CO3/IaHUH YI€OHBIX MPOEKTOB,
CTpeMJICHHE K B3aUMOTIOHUMAaHHIO ¥ B3aMMOIIOMOIIIM B MPOLIECCE 3TON yueOHO e TeNbHOCTH;
- TOTOBHOCTH OLIEHUBATh CBOE MOBEICHNUE U MTOCTYIKU CBOMX TOBAPHIIEH C MO3UIIMU HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUM MTOCTYIIKOB.
2. [lampuomuueckoz2o eocnumanusi:
- IIEHHOCTHOI'O OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIEUIO,
MMOHUMAaHM 3HAUE€HUsI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT0 00IIeCTBa, CIOCOOHOCTH BJa/IeTh
JOCTOBEPHOM MH(pOpMAIEH 0 MepeaOBhIX JOCTUKEHHUSIX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHON
XMMHH, 3aHHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILEeCTBa;
- pa3BUTHE IOMCKOBOM U KPAeBEIUECKOM AESATEIbHOCTH.
3. [lyxoeno-upascmeennozo 80cnumanus:
- pa3BUTHS y JIeTel HPAaBCTBEHHBIX YYBCTB (U€CTH, J10JIra, CIIPaBEATUBOCTH, MUJIOCEPIUS U
TPYKEITI00Hs);
- popMUpPOBaHUS BBIPAKEHHON B TIOBEICHUU HPABCTBEHHOM MO3UIIMHU, B TOM YHCJIE CIIOCOOHOCTH K
CO3HATeNIbHOMY BBIOOPY 100pa;
- pa3BUTHUS coMepeKUBAHUSI U POPMHUPOBAHUS MTOZUTUBHOTO OTHOILICHUS K JIIOSM, B TOM YUCIIE K
JIMLaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3[I0POBbs 1 UHBAJIU]IAM;
- coeiicTBUsI JOPMHUPOBAHUIO y J€TEH MO3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U TUIAHOB;
- OKa3aHMs MOMOIIM AETAM B BEIPAOOTKE MOJIeNiel TTOBEICHUS B PA3IMYHBIX TPYIHBIX KU3HEHHBIX
CUTYaIUsX, B TOM YHCJIE IPOOJIEMHBIX, CTPECCOBBIX U KOH(DIUKTHBIX.
4. Decmemuuecko2o 60CHUMAHUSL:
- MPUOOIIEHNE K YHUKAIBHOMY POCCHICKOMY KYIbTYPHOMY HAaCIEAHIO, B TOM YHCIIE JIUTEPATypHOMY,
MY3BIKQJIbHOMY, XYJ0KECTBEHHOMY, TeaTpallbHOMY M KHHEMaTorpaguieckomy;
- CO3/IaHM€ PaBHBIX JJIS1 BCEX JAETEH BO3MOKHOCTEN JOCTYIA K KYJIbTYPHBIM LIEHHOCTSIM;
- BOCIIMTAHUE YBAKECHHUS K KyJIbTYpPE, sI3bIKaM, TPAAULIUSIM U 00bIYasiM HApOI0B, MPOKUBAIOIIUX B
Poccuiickoit denepanuu;
- MPUOOIIEHNE K KIIACCHYECKIM M COBPEMEHHBIM BBICOKOXY/I0KECTBEHHBIM OT€YECTBEHHBIM H
MHPOBBIM MPOU3BEACHUSM UCKYCCTBA U JIUTEPATYPHI;
- TOMYJISIpU3aLUsl POCCUICKUX KYJIbTYPHBIX, HDABCTBEHHBIX U CEMEMHBIX [IEHHOCTE;
- COXpaHEeHHE, MOJEPKKH U Pa3BUTUE STHUUECKUX KYJIbTYPHBIX TPAIULIMNA U HAPOJIHOTO TBOPUECTBA.
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5. Qusuyeckoco socnumanus, HGOPMUPOBAHUS KYJIBTYPHI 3J0POBBS M SMOIIMOHATBHOTO OJIATOTIOTYUHS:
- OCO3HAHUS [ICHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha
3JI0POBBII 00pa3 )KU3HU;

- pa3BHUTHS KYJIBTYPHI 0€30MaCHON KU3HEIEATEIILHOCTH, MTPO(PHUIAKTUKY HAPKOTHIESCKOU U
QJIKOTOJIFHOW 3aBUCUMOCTH, TA0AKOKYPEHUS U JIPYTUX BPEIHBIX TPUBBIUCK;

- He0OXOAMMOCTHU COOIIOJICHUS TIPABUII OE30MTaCHOCTH MPH OOPALICHUH C XUMHYECKIMH BEIECTBAMU
B OBITY M peajbHOM JKU3HU.

6. Tpyooeozo eocnumanus:

- HHTEpeca K MPaKTHICCKOMY H3Yy4eHHIO Ipodeccuii U Tpyaa pa3IiyHoOro pojia, YBOXKECHUE K TPYAY U
pe3ylibTaTaM TPYIOBOH NEATEIHPHOCTH, B TOM YHCJIC HA OCHOBE IPUMEHEHUS TIPESIMETHBIX 3HAHHM 110
XHMHWH, 0CO3HAHHOTO BHIOOPA WHIANBUAYAILHON TPACKTOPHUU TTPOJOJDKCHHS 00pa30BaHUs C YUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

- yerenmHoH mpo)eCCHOHATBHON JACITeTLHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHU;

- TOTOBHOCTb JJalITHPOBATHLCS B MPOPECCHOHATBLHON Cpeie.

7. OKonozuuecko2o 80CnNUmManus:

- 9KOJIOTUYECKH I1eJIeCO00pPa3HOT0 OTHOMICHUS K IPUPO/JIe KaK NCTOYHUKY KU3HH Ha 3eMJie, OCHOBE ee
CYIIIECTBOBAHUS, IOHUMAaHHS IICHHOCTH 3JI0POBOTO M 0€30TIaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

- CIIOCOOHOCTH MTPUMEHSITh 3HAHHUS, TIOJTydaeMble TIPH U3YYCHUH XUMHUH, JUTSI PEIICHUS 3a]1a4,
CBSI3aHHBIX C OKPYXKAIOIIEH CPeIoi, MOBBIIICHUS YPOBHS SKOJIOTHUSCKON KYIbTYPhI, OCO3HAHUS
TI00ATFHOTO XapaKTepa KOJOTHISCKUX MPOOIIeM U TIYTeH MX pelieHUs TOCPEACTBOM METOIOB
XHMHH;

- OCO3HAHME [ICHHOCTH COOJIIOICHUS TIPAaBIIT 0€30MaCHOTO TTOBEACHUS IIPH pabOTe C BEIIeCTBAMHU, a
TaK)Ke B CUTYalUSX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH.

8. L]ennocmeu Hay4HO20 NO3HAHUSL:

- MUPOBO33PEHYECKUX MPECTABIECHUHN O BEIIECTBE U XUMUYECKOW PEaKIuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINX OCHOBY ISl IOHUMAHUS CYILIHOCTH
HAay4YHOUW KapTUHBI MUDAa;

- IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIbI, B3AUMOCBS3AX UEIOBEKA C
MIPUPOIHOM Cpesiod, O POJIN XUMUU B HUX;

- MI03HABaTEJIbHBIX MOTUBOB, HAMIPABJICHHBIX HA U3yYEHUE HOBBIX 3HAHUI M0 XUMUU, HEOOXOTUMBIX
U1 00BbSACHEHUS HAOII0JaeMbIX SBJICHUN;

- MIO3HABATEIbHOM, THPOPMAITMOHHON U YUTATENBCKOM KYJIbTYPhI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOil, JOCTYITHBIMU
TEXHUYECKUMU CPECTBAMU HUH(GOPMAITMOHHBIX TEXHOJIOTHIA;

- UHTepeca K 00YUYEeHHUIO U MTO3HAHUIO, TI0003HATEIBHOCTH, TOTOBHOCTU U CLIOCOOHOCTH K
camMo000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENLCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJICHHOCTH U YPOBHS 00y4YeHHUsI B AajbHEHIIIEM.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH H3YUCHHUS Kypca « XUMHUD» 8 Kiacc sBisieTcss OpMUpOBaHUE
YHUBEpCaJIbHbIX yueOHbIX neiictuit (YVY ).
Pecynamuenvie YY/I.

v/ caMOCTOSATENBbHO OOHAPYKUBATH U HOPMYITHPOBATH YIEOHYIO POOIEMY, OMPEIETATh [EeTh
y4eOHOI 1eITeTbHOCTH, BEPCUU PEIIEHUs POOJIeMBbl, 0CO3HABaTh KOHEYHBIN pe3yibTar,
BBIOMPATh U3 MPEATOKEHHBIX U HCKATh CAMOCTOSITEIbHO CPEICTBA IOCTHKEHUS 1IeIIH;

v’ cocTaBsITh (MHIMBUIYATbHO WITH B TPYIIIC) IUIAH PEIICHHS TPOOIEMBI;

V' paboTas 110 TIaHy, CBEPATh CBOM JICUCTBUSI C IENBIO U, IPH HEOOXOUMOCTH, UCIIPABIISATH
OLIMOKU caM BBIABUIaTh CAMOCTOSTENBHO;

v/ B JIHAJIOTE C YYUTEIEM COBEPIIEHCTBOBATH CAMOCTOSTENLHO BEIPAOOTAHHbBIE KPHTEPUH
OLICHKH.




Ho3nagamenvnvie YY/I:
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aHAJIM3UPOBATh, CPABHUBATH, KIaccU(PUIIMPOBATH U 0000MATh (PAKThI U SBIICHHUSI, BBISBISTh
MIPUYUHBI U CIEACTBUS MIPOCTHIX SIBJICHUIA;

OCYILIECTBIISITH CPABHEHHE, KIACCH(PHUKAIIIO, CAMOCTOSITEIILHO BEIOMpAsi OCHOBAHUS U
KPUTEPHUU JUIsl YKa3aHHBIX JJOTUYECKUX OTIEPALIHii;

CTPOUTD JIOTUUECKOE PACCYXICHHUE, BKIIOUAIOIIEE YCTAHOBICHUE TPUUUHHO-CIIEICTBEHHBIX
CBsI3€H;

CO3/1aBaTh CXEMATHYECKUE MOJICIH C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa;
COCTAaBJISITh TE€3UCHI, PA3JIMUHBIC BUIBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.);
peoOpa3oBeIBaTh HHPOPMAITHIO U3 OJTHOTO BUIA B IPYroi (TaOIHIly B TEKCT H TIp.);
y4acTBOBATh B MMPOEKTHO- MCCIIEIOBATEIHCKOMN ACSITEIIBHOCTU, TPOBOIUTH HAOIIOACHUE 1
AKCIIEPUMEHT I10]] PyKOBOJICTBOM YUHUTEJISI, OCYIIECTBIISATH BEIOOP Hanbosee 3pheKTUBHBIX
crioco0O0B pelIeH s 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX yCIIOBHIA;

YMETh OTPEACIIATh BO3MOKHBIE UCTOUHUKU HEOOXOUMBIX CBEACHHH, TPOU3BOIUTD IMOUCK
nH(pOpMaIIUU, aHATU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynukamuenwvie YY/I:

CaMOCTOSITEIIFHO OPTaHN30BhIBATh YUeOHOE B3aUMOJICHCTBHUE B TPYIIIE (ONPeIeisITh 00mue
IIEJTH, PacTIpeIeNIATh POJIH, JOTOBAPUBATHCS JAPYT C APYrOM H T.]1.), IPH ITOM:

coOJTro1aeT HOPMBI ITyOJTUYHON PEUr M PErilaMeHT B MOHOJIOTE M JINCKYCCHH,

MOJTB3YETCSl MPEAMETHON TEPMHUHOJIOTHEH B MOHOJIOTE (ITyOJITMIHOM BBICTYITIICHHH ), THAJIOTE,
TCKYCCHUU;

dhopmynupyeT cOOCTBEHHOE MHEHWE U TIO3UIINIO, ApTYMEHTUPYET HX;

KOOPAMHUPYET CBOIO MO3UIIHIO C TIO3HUIIUSMU MMAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE
oO1ero;

yCTaHABIIMBACT M CPABHUBACT pa3HbIC TOUKH 3PEHHUS, TIPEXK]IE YeM IPHHUMATh PEIICHUS U
JieNnaTh BBIOOD;

CIIOPHT U OTCTaWBaET CBOIO TIO3UITUIO HE BPAXKACOHBIM JIJIsl ONIIIOHEHTOB 00pa3oMm;
OCYIIECTBIISICT B3aMMHBIN KOHTPOJIb H OKa3bIBAET B COTPYTHHUYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIb, OPI'aHU30BBIBACT H TUIAHUPYET y4eOHOE COTPYAHUYECTBO C YIUTEIEM U
CBEPCTHHKAMH;

ompeeNser 1eu U QYHKIUU YYaCTHHUKOB, CIOCOOBI B3aUMOICHCTBYSI, TUIAHUPYET 00IIne
crocoObI paboTHI;

yMeeT paboTaTth B IpyIIe — yCTaHABJIMBACT pabodne OTHOUICHUs, 3)(HEKTUBHO COTPYAHNYACT
U CIIOCOOCTBYET MPOIYKTHBHON KOOTIEPAIUH;

WHTETPHUPYETCS B TPYIITY CBEPCTHUKOB M CTPOUT MPOJAYKTHBHOE B3aUMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMH;

YUUTBIBAET MHEHUS U UHTEPECHI CBEPCTHUKOB M 000CHOBBIBAET COOCTBEHHYIO ITO3HIIUIO.

IIpenmMeTHBIMHU pe3yIbTATAMM OCBOCHHS MPOTPAMMBI IO XUMHUH  SBIISIOTCS:
1. B no3naBarenbHO# cdepe:

JIaBaTh OMpPEAENECHUS U3YUYEHHBIX MMOHATHIL: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, UOH,
MOJIEKYNa U T.1.

dbopmynupoBath nepuoauueckuii 3axon J[.V. MenzaeneeBa 1 pacKpbiBaTh €ro CMBICT;
ONUCBIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE SKCIIEPUMEHTBHI;
YMETh Pa3IN4aTh OCHOBHBIE KJIACChl HEOPTAHUYECKUX BEIIECTB, POCTHIE U CIOKHBIE
BEII[ECTBA, TUITHI XUMUYECKIX PEAKIIHiA;

HaOI0aTh 32 XUMUYECKUMU PEAKIHUSIMH, IPOUCXOISIINMHU B IPUPOJIC U OBITY.

2. B IeCHHOCTHO-OPUEHTHUPOBAHHOI cepe:

4 AHAJIIU3UPOBATH U OUCHHUBATL NOCJICACTBUA UIA oxpyncaromeﬁ CpCabl OBITOBOI U
HpOI/I3BO,Z[CTBeHHOI71 ACATCIBHOCTH YCJIOBCKA, CBSI3aHHOM C HCpCp&6OTKOI>i BCIICCTB,



v pa3bACHATH Ha PUMEPAX MATEPUAIbHOE €IMHCTBO U B3aUMOCBS3b KOMIIOHEHTOB JKHUBOM M
HEXUBOU MPUPOIBI U YEIOBEKA U KaK BAXKHYIO YaCTh ATOTO €MHCTBA;
4 CTPOUTDH cBOE MOBCACHUEC B COOTBCTCTBUU C IpMHIUIIAMHU 6€p€)KHOI‘O OTHOUIICHUSA K
IpHUpoJIe.
3. B TpynoBoii chepe:
v IUIaHUPOBATH U POBOIUTH XUMHUUYECKHN SKCIIEPHUMEHT;
v/ HCIIOJIB30BaTh BEIIECTBA B COOTBETCTBHU C MX NPEIHA3HAUCHUEM U CBOMCTBAMH,
ONMMCAaHHBIMH B HHCTPYKIUAX 10 IPUMCHCHHUIO.
4. B cepe 6e30naCHOCTH KU3HEAESATEIbHOCTH:
v OKa3bIBATh MCPBYIO ITOMOIB IIPHU OTPABJICHUAX, OKOraX U APYrux TpaBMax, CBA3aHHbBIX C
BEIIECTBAMU H JIA00OPATOPHBIM 000PYIOBAHUEM.

Inanupyemsble pe3ybTaThl 0CBOEHHS Kypca XMMHH B 9 Ki1acce
[Ipy w3ydyeHWW XUMUU B OCHOBHOW INKOJE OOCCIIEYUBAETCS JOCTH)KCHHE JIMYHOCTHBIX,
METaNpPeIMETHBIX U MPEJAMETHBIX Pe3yIbTaTOB.
JIMYHOCTHBIE:

® B I[EHHOCTHO-OPHUEHTAIMOHHON c(hepe — TyBCTBO TOPJOCTH 32 POCCHUICKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHUE K TPY.Y, IEeJICYCTPEMIICHHOCTH;

e (dopMHUpPOBaHKE IIEHHOCTH 3JI0POBOTO U 0€3011aCHOTO 00pa3a KU3HU; YCBOCHUE TIPABHUIT
WHIMBUAYAITBHOTO U KOJJICKTUBHOTO 0€30TIaCHOTO IMOBEJCHHSI B UPE3BBIUAHHBIX CHTYAIIHSIX,
YIPOKAIOIIUX KU3HU U 3I0POBBIO JIFOJEH;

® B TPYIOBOIi c(hepe — roTOBHOCTH K OCO3HAHHOMY BbIOOpY AajibHElIIeH 00pa3oBaTeNbHON
TPACKTOPHH;

® B II03HABATEJIbHON (KOTHUTHUBHOM, HHTEIIEKTYAIbHOM) chepe — ymMeHue yrnpaBisTh CBOCH
M03HABATEIbHON AEATEIbHOCTHIO.

e (opmupoBaHUE OCHOB 3KOJOTHYECKOU KYJIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIUICHHUS, Pa3BUTHE OMNbITA SKOJIOTUYECKH OPUEHTUPOBAHHON
pedIIeKCUBHO-0IIEHOYHOW U MPAKTHUUECKON JEeATENIbHOCTH B )KU3HEHHBIX CUTYaIHIX;

MeTtanpeaMeTHble:

® YMEHHE CAMOCTOSITENIbHO ONPENENATh 1eJId CBOEro 00y4YeHHUs, CTaBUTh U (POPMYIHPOBATH IS
ce0s HOBbIE 3aJ]aud B yu€0e M NO3HABaTEIbHOM JEATeIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI
CBOEI1 M03HABATEIHHON JESITEIbHOCTH;

® YMEHHE CAMOCTOSTEIbHO IAHUPOBAThH MYTH JOCTHUKEHUS EJICH, B TOM YHUCIIE aJbTepHATUBHBIE,
OCO3HAaHHO BbIOMpaTh Hambonee APGEKTHBHbIE CIOCOOBI  pelmIeHHs  y4eOHBIX U
M03HABATENbHBIX 33]1a4;

® YMEHHE COOTHOCHUTH CBOU ACWCTBUSA C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYILIECTBISATh KOHTPOJIb
CBOEH /eATeIbHOCTH B IMPOLIECCe JAOCTHXKEHUS pe3yabTaTa, ONpeaessaTh CocoObl AeUCTBUN B
pamMKax MpeUIOKEHHBIX YCIOBUW H TpeOOBaHMM, KOPPEKTUPOBATH CBOU JCUCTBHS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTYaIUeH;

® YMEHHE OIICHUBATh MPABWILHOCTH BBHIMOJHEHUS yueOHOU 3amaun, COOCTBEHHBIE BO3MOXKHOCTHU
€€ pelleHUs;

® BIIAJICHHE OCHOBAMH CAMOKOHTPOJIS, CaMOOIIEHKH, MPUHATHS PELICHUH U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOM U MO3HABATENHLHON NESTENLHOCTH;

® YMEHHME ONpENeNiTh TOHATHS, CO3/aBaTh  OOOOIIEHUs, YCTaHABJIHMBATh AHAJIOTHUU,
KIIacCU(PUIIMPOBATH, CAMOCTOATEIHHO BBIOUPATh OCHOBAHUS U KPUTEPHUH Ui Kiaccupukammm,
yCTaHABIUBATh MPUYMHHO-CICCTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE pACCYXKICHHE, YMO-
3aKiOueHue (MHIYKTUBHOE, TETYKTUBHOE U M0 aHAIOTHH) U JeNaTh BBIBOIBL;

® YMEHHE CO3/aBaTh, MPUMEHSITh M MPEOOPa30BhIBATh 3HAKU M CHMBOJIBI, MOJENU M CXEMBI IS
pelieHns yueOHbBIX U MO3HABATEIBHBIX 33/1aY;

® YMEHHE OPTaHU30BBIBATH YU€OHOE COTPYAHHUYECTBO U COBMECTHYIO ACSITEIBLHOCTh C YUYUTEIEM U
CBEpPCTHHKAMH; pPabOTaTh WHAWBHAYaJbHO W B TpYIIe: HAXOAWTh oOOIIee pelieHue u



paspemiath KOH(MJIMKTBI HAa OCHOBE COIVIACOBAHUS TIO3MIMA U yd4éTa HHTEPECOB;
(dhopMynTupoBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE MHEHUE;

® YMEHHE OCO3HAHHO MCIOJIb30BATh PEUEBBIE CPEICTBA B COOTBETCTBUU C 3a/1a4ei
KOMMYHHKAITUH JIJIS1 BBIPQKCHHSI CBOUX YYBCTB, MBICIIEH ¥ MOTPEOHOCTEH; TUIAHUPOBAHUS U
pEryJIsiiMU CBOEH AEATEIbHOCTH; BIAJEHUE YCTHOM U MUCbMEHHOW PEeYbl0, MOHOJIOTHUYECKOMN
KOHTEKCTHOM PEYbIO;

e (HOpMHPOBAHHE W PA3BUTHE KOMIIETCHTHOCTH B OOJIACTH HCIOJB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHI;

e (GOpMHpPOBAaHHE W PA3BUTHEC OSKOJOTMYECKOTO MBINUICHUS, YMEHHE MPHMCHITh €ro B
MO3HABATEIbHON, KOMMYHHMKATHBHOM, COLMAIBHOM TMpaKTHKE U  MNPOo(ecCHOHATBHON
OPHUEHTAIIUH.

IIpeameTrHbIe:

1.B no3naBareJibHOM cepe:

® JaBaTh OMNpPEJCICHHUS W3YYCHHBIX TMOHATHH: «XUMHYECKHUN DJIEMEHT», «aToM», «HOH»,
«MOJIEKYJIa», «IPOCTble U CJIO0XHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKas (opmymnay,
«OTHOCHTEJbHASI aTOMHas MAacca», «OTHOCUTEIbHAS MOJIEKYJSpHAs Macca», «BaJECHTHOCTBbY,
«CTETIEHb OKHUCIICHUS», «KPUCTALINYECKAs PEIIETKa», «OKCHUIBD), «KUCIOTBD», «OCHOBAHU»,
«conmm», «aM(pOTEPHOCTb», «HUHIUKATODP», «IEPUOJAUYECKUN 3aKOH», «IepUOAHYEcKas
TaOMUIAY», «U30TOMbD), «XUMUYECKas CBA3bY, «IJIEKTPOOTPULIATEIBHOCTEY», «XUMHUYECKas
peaxkus», «XUMHYECKOE  YpaBHEHUE», «TEeHeTNYEeCKas CBS3bY, «OKHCIICHHEY,
«BOCCTAHOBJICHHEY, «AJIEKTPOJIUTHYECKAS JUCCOLUALNSY, KCKOPOCTh XMMUYECKON PEAKLIUN»;

® OMNUcaTh AEMOHCTPALMOHHBIE U CAMOCTOSATEIBHO POBECHHBIE XUMUYECKHE SKCTIEPUMEHTHI;

® ONUCBHIBATh M PA3IMYATh HW3YYECHHBIE KIACChl HEOPraHWYECKHX COEIMHEHHUM, NpPOCThIE U
CJIOKHBIE BEUIECTBA, XUMUYECKUE PEAKLINH;

e Ki1accu(UUIUPOBATh U3YUEHHBIE OOBEKTHI U SBJICHHUS,

e flefaThb  BBIBOJABI W YMOB3AKIIOYEHUS U3  HAOMIONEHUM, M3YyYEHHBIX  XUMHUYECKHX
3aKOHOMEPHOCTEH, NPOTHO3UPOBATH CBOMCTBA HEWU3YYEHHBIX BEHIECTB IO AHAJIOTHUU CO
CBOWCTBAMM M3yYEHHBIX;

® CTPYKTYPHPOBATh U3YUYEHHBII MaTepHal U XUMHUYECKYI0 HH(OPMALNIO, TOTYYEHHYIO U3 APYTrUX
HMCTOYHUKOB;

® MOJEJIMPOBATh CTPOCHHUE ATOMOB 3JIEMEHTOB 1-3 MepuoaoB, CTPOEHHUE MPOCTHIX MOJIEKYT;

2. B 1eHHOCTHO — OPHEHTALIMOHHOM cdepe:

® aHAIM3UPOBATH U OLEHUBATh TOCJIEACTBUSA MJIi OKpYKawlleld cpeasl OBITOBOM U

MIPOU3BOJICTBEHHOMN IESTEILHOCTH YEIIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB;
3. B TpynoBoii cepe: 1poBOIUTE XUMUYECKUN SKCIIEPUMEHT;
4. B cepe 0e30n1aCHOCTH KU3HEAEATEIbHOCTH:

® OKa3blBaTh IEPBYKD MOMOIIb MPU OTPABIEHUAX, OXKOrax W JAPYrUX TPaBMaX, CBSI3aHHBIX C
BEI[ECTBAMU U 1a00OPATOPHBIM 000PYJOBaHHEM.

PaGouas nporpamma «Xumuny» 8-9 KI1accoB MOCTPOEHA HA OCHOBE KOHIIEHTPHUYECKOTO MOAX0 .
DTO [OCTUTaeTcsi MyTeM BbIYICHEHUs JAUJAKTHUYECKOM eIUHUIBI-XUMHUUYECKOTO DJIIEMEHTa, |
JalbHEHIIIeM YCIOKHEHUU U PACIIMPEHHUH €€: 37eCh TAKOBBIMU BBICTYMAIOT (POPMBI CYIIECTBOBAHUS
(cBOOOMHBIE aTOMBI, MPOCTHIE M CIOKHBIE BEIIeCTBa). B mMporpaMMe y4uTBHIBaeTCS peanu3alius
MEKINpPeIMeTHbIX cBsizeld ¢ Kypcom ¢usuku (7 wmacc) u Ouonmoruu (6-7 Kiaccel), TAe AaeTcs
3HAKOMCTBO CO CTPOEHHEM aToMa, XUMHUYECKOW OpraHu3alnuedl KIeTKH M IMpoleccaMud oOMeHa
BEILIECTB.

OcHoBHOI1 (hopMoO¥i Opranu3anum y4eO0HOro nmpouecca sBseTcs KIacCHO-ypouHas cuctema. B
KaueCTBE JIOMOJHUTENBHBIX (POPM OpraHu3aluu 00pa30BaTENBLHOTO MPOIIECCa UCTIONB3YEeTCS CUCTEMA
KOHCYJBTAIIMOHHON TOJICPKKH, UHIUBUIYAIBHBIX 3aHATHI, CaMOCTOSTENbHAs paboTa ydaluxcs ¢
WCIOJIb30BAHUEM COBPEMEHHBIX NH(POPMAIIMOHHBIX TEXHOIOTHIA.

[IpeoGmanatorieit hopMoil KOHTPOJIS BBICTYNAIOT MUCHMEHHBIN (CAMOCTOSITENFHBIE M KOHTPOJIbHBIC
paboThI), YCTHBIN ompoc (cobecenoBaHne), TECTUPOBAHHE.



Conepxanue yueOHoOro npeamera « Xumus» B 8 kiacce (2 yaca B Hejles110, Bcero 68 yacos)

Ne HanpagJieHust BOCIIUTATEIbHOM Koua-Bo | U3 HUX K0JI-BO
II HaszBanue pa3aejia ACATCJIBbHOCTH YacoB HA | 4aCoB, OTBCACHHbBIX
/ H3YyYCHHUE | HA MPAKTUYIECCKYIO
II pa3aejia YaCTb U KOHTPOJIb
paxr. KonTtp.
padoTsl | padoThl
1 | IlepBoHavaIbHBIC 1. MoTuBatus K 00y4eHHUIO U TO3HAHUIO 20 3 1
npeaMeTa «XUMHUSD).
XAMHYCCKHUC TOHSATHS. 2.Pa3BuTHe 4yBCTBO FOPAOCTH 32
POCCHICKYIO XUMHYECKYIO HAYKY.
3. BepexxHoe OTHOIIEHHE K TIPHPOJIE.
2 | Baxxueiiome 1.YMeHue o1ieHMBaTh CBOIO 18 3 1
Mpe/ICTABHTE I JIeAITENBHOCTb 1 TIOCTYIKH IPYTHX
JIFOJICH C TOYKH 3PEHUSI COXPAHEHHS
HCOPraHN4YCCKUX OKpY>KaroIien cpenpl.
BEIIECTB. 2. Pa3BuTHEe moO3HABATEIBLHOM,
MH(OPMALMOHHON Y YUTATENbCKON
KOHquCTBeHHBIe KyJ'IbTypr, HaBBIKOB CaAMOCTOSTEJILHOMN
OTHOIIIEHUS B XUMUHU. paboThI ¢ y4eOHBIM MaTepUaIOM.
3 | OCHOBHEIE KJIACCHI 1. Pa3Butue criocoOHOCTH K 10 1 1
CaMOOIIEHKE HA OCHOBE KPUTEPHSI
HCOPraHNM4CCKUuX YCHEIIHOCTH y4eOHOU e TeTbHOCTH.
. 2. Pa3BuTHe UHTEpECca K MPAKTHISCKOMY
COCAMHEHN. M3YdEHHI0 MPOQeccHil.
3. HeobxoaumMocTh cOOITIOICHH S TIPABUIT
TB npu pabote ¢ XUMHYECKUMHU
BEILIECTBAMH B OBITY M PEAJILHOM KHU3HU.
4 Hepno IINYECKUH 3aKOH 1. Pa3Butne BHyTpeHHEH MO3ULIUU 8
HIKOJIbHUKA Ha YPOBHE MOJIOKUTEIBHOTO
" IIEPHOTUYCCKAA OTHOIIICHUS K IIIKOJIC, TIOHUMaHUA
HEOOXOMMOCTH YU€HHSI, BBIPAXKEHHOTO
CHCTEMa XMMHUYECKHX B TIpeo0IaaHHN YIe6HO-
[T03HABATEIBHBIX MOTHBOB U
anemenToB ..
MIPEANOYTEHHH COIIMAIBHOTO CrIocoba
MengeneeBa. Crpoenne | OHCHKN SHAHIH.
2. PasButne criocoOHOCTH K
aToMa. caMo00pa30BaHMUIO, TPOCKTHOM U
HCCIICA0BATEIBCKON A TEIbHOCTH.
3. [TatpuoT3M B 00JaCTH JOCTHKEHHIH
U OTKPBITHI pOCCUNCKON HayKHU.
5 | Xumuueckas cBA3b. 1.PasButre BHYTPCHHEH MO3UIINK 10 1
HIKOJIbHUKA HA YPOBHE MOJIOKUTEIBHOI'O
OKHCIUTEIBHO- OTHOIICHHUS K IIKOJIE, TOHUMAaHHS
HEOOXOJMMOCTH yUEHHSI, BHIPAXKEHHOTO
BOCCTAHOBUTCIIBHBIC B npeo6na;[aHI/m yT{e6HO-
[T03HABATEIbHBIX MOTHBOB U
pCaKkIuu.
MPEANOYTEHUH COIHAIBHOIO CrIocoba
OIICHKH 3HAHMIA;
2.DopMupOBaHHE BBIPAKEHHOM
YCTOMYMBON y4eOHO-TI03HABATEIIEHON
MOTHBAILIUK YICHUSI
3. ConeiictBre OpMHUPOBAHUIO
MO3UTHBHBIX KU3HEHHBIX OPUCHTHPOB U
IIAHOB.
6 | PesepBHOE Bpems 2
Bcero yacos 68 7 4




Conepxanue
Paznean 1. IllepBonauanbHblie xXumuuyeckue noHsaTus. (20 yacon)

Tena u BemectBa. CBOWCTBA BellecTB. JTallOHHBIE (PM3NYECKHE CBOKWCTBA BelIecTB. MaTtepuana u
MaTtepuanoBeneHre. Poib XUMUH B )KH3HU COBPEMEHHOTO 001ecTBa. OTHOIICHHE O0IIeCTBA K XUMUH:
xeModuus 1 xemohoousi.

Mertoap! uzydenus: xumuu. Habmonenne. Dxcriepument. Moaenuposanue. Moaenu
MaTepHUaIbHbIE U 3HAKOBBIE WJIA CUMBOJIbHBIC.

l"a3bl. XKuakoctu. TBepabie BemecTBa. B3anMHbIe IEpeXo/ibl MEK/1y arperaTHbIMU COCTOSTHUSMU
BEILIECTBA: BO3TOHKA (CyOnmMmaIius) u aecyoaumManivsi, KOHACHC AU U UCTapeHUe, KPUCTAITM3ALUs U
ILJIABJICHUE.

dusnueckue sBIeHUs. YncThie BENIeCTBa U CMecH. | oMoreHHbIe U reTeporennsie cmecu. Cmecu
razoo0pasHble, KuaKue, TBepabie. CriocoObl pa3aesieHusi CMECEi: eperoHKa Uitk AU CTUIUISIIHS,
OoTCTauBaHue, GUIBTPOBAHHUE, KPUCTAILTU3AIINS, BhITIapuBanue. Xpomarorpadus. [Ipumenenue »Tux
croco0o0B B TaOOPaTOPHOM MPAKTUKE, Ha IIPOU3BOJICTBE U B OBITY.

XUMHUYECKHUE IIEMEHTB. ATOM B MOJIEKyIbI. [IpocThie U ClIokKHBIE BelecTBa. AJIIOTPOTIUS Ha
npuMepe kuciopoaa. OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJIsIpHOTO yueHusi. Monsl. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

3Haku (CHUMBOJIbI) XUMUYECKUX 3JIEMEHTOB. MHpOpMaIus, KOTOPYIO HECYT 3HAKH XUMHYECKUX
2JIEMEHTOB. DTUMOJIOT U HA3BaHUI HEKOTOPBIX XUMHUYecKHX AteMeHToB. [ICXD /.M. Menneneena:
KOPOTKOINEPUOAHBIN U JUTMHHONIEPHOAHBIN BapuaHThl. [lepuoas! u rpynnel. ['naBHas u no6ouyHas
noarpymmbsl. OTHOCUTENbHAS aTOMHAs Macca.

Xumunueckue popmynsl. Unaekcs u koapuimeHTs. OTHOCUTENbHAsS MOJIEKYJsIpHas Macca.
MaccoBas 107151 XAMUYECKOTO JIEMEHTa B coenHeHN . MHbopmalus, KoTOpyro HECYT XUMUYECKHE
hopmyIIBI.

BanentHoctb. CTpyKTypHBIE (hOPMYITBI. XUMHUYECKHE JIEMEHTHI C TIOCTOSTHHOM U TIEPEMEHHOI
BaJICHTHOCTHI0. BbIBOI (hopMyIibl coeiMHEHUsI 10 BaJieHTHOCTU. Onpe/iesieHne BaJeHTHOCTH
XMUMHYECKOTO 3JieMeHTa 1o ¢opmyie BeniectBa. CocTapiieHre Ha3BaHUI COEAMHEHUHN, COCTOSIIIIUX U3
JBYX XUMHUYECKHX HJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.

XUMUYECKUE peaklnu. PeareHTsl U NpoayKThl peakuuu. [Ipu3Haku XUuMUYECKUX PEaKIUH.
VYcnoBus ux npoTekaHus U npekpaienns. Peaknuu ropenus. DK30TepMUYECKUE U SHIOTEPMUYECKUE
peakuuu.

3aKOH COXpaHEHUsI MACCHI BELIECTB. XUMHUUYECKHE ypaBHEHUs. COCTABIEHUE XUMUYECKUX
ypaBHeHui. MHpopMmaliys, KOTOPYIO HECET XUMUYECKOE ypaBHEHUE.

Knaccudukanus XuMHUYECKUX peakuil 0 COCTaBy U YUCILY peareHTOB U MPOAYKTOB. THIIBI
XMUMHYECKUX peakuuid. Peakuinu coenunenus, pa3ioxeHus, ooMena, 3amenienus. Karaauzatopsl u
KaTaJus.

JdeMoHcTpanun

e Komiekiuu MaTepuanoB U U3ACTUN U3 HUX.
OObeMHBIE U MapoCTEPKHEBBIC MOACIIM HEKOTOPBIX XUMHUYCCKUX BCIIECTB.
Mopenu KpucTalsInueCKUX PELIETOK.
Cobupanmue mpubopa a1 TOXydIeHUs Ta30B U MPOBEPKA €r0 Ha TEPMETUIHOCTD.
Bosrounka iiona.
AFpCFaTHBIe COCTOsAHHA BOJBI.
Pa3ILCJ'ICHI/Ie JABYX HECCMCIIMBAIOIINXCA )I(HI[KOCTeﬁ C IOMOIIbIO HCHHTCHBHOﬁ BOPOHKH.
YcranoBka 11t GUIBTPOBAHUS U €ro padora.
YcranoBka AJI BbIITAapUBAHUA U €TO pa60Ta.
Hoprperst M.51. Bepuennyca u JI.A. Menneneesa.
Koporkonepuonnsiit u nnuHHonepuoanbiil Bapuantsl [ICXD J[.U. Menneneesa.
KoncTtpynpoBanue mapocTepKHEBBIX MOAETIEH.
Pasmoxenue 6pr0MaTa aAMMOHUS.
B3anmMopelicTBre CONSIHOM KUCIOTHI C IUHKOM.
[Momyuenue ruapokcuna meau (1) u ero paznoxeHnve npu HarpeBaHUH.



JlaGopaTopHbIe ONBITHI
O3HaKOMJICHHUE C KOJUIEKITUEH 1Ta00paTOpHON MOCY/IbI.
[IpoBepka npubdopa I NOTy4EHHS ra30B Ha TEPMETHYHOCTb.
[IpuroroBneHue reTeporeHHoN cMecH OPOILKOB CEPhI U XKejle3a U X pa3zeicHHue.
B3aumopeiicTBrE pacTBOPOB XJIOpUa HATPUS M HUTpaTa cepedpa.
[onyuenue ruapokcuna meau (1) u ero B3anmozelicTBre C CEpHON KUCIOTOM.
B3aumoneiictBue pacTBOpa conbl C KUCJIOTOM.
[IpoBepka 3ak0HA COXpaHEHHS MACCHI BEIIECTB HA TIPUMEPE B3aUMOACHCTBHS IIENOYN M KHCIIOTHI.
Paznokenue nepokcuaa BOIOpoaa ¢ NoMolisio okcuaa Mapraamna (1V).
3ameliieHue JKee30M MeI B MEJJTHOM KyIIOpOCe.
IIpakTHYeckne padoThI

1. IlpaBuna TexHUKH 0€30MaCHOCTHU MpU paboTe B KaOWHETE XUMUU. 3HAKOMCTBO C

71a0b0paTopHBIM 000PYI0OBAaHUEM.
2. HabGnroneHue 3a ropsiiei cBe4oil.
3. AHanmu3 MovBHI.

©ooNOA~ WM

Pasnen 2. Baxuneiime npeacraBuTe/ I Heopranmyeckux Bemects. KoiuvyecTBeHHbIe
oTHomeHusi B xumuu. (18 yacos)

Cocras Bo3ayxa. [Tonstre 06 06beMHOI J10J1e KOMIIOHEHTA MPUPOIHON Ta30BOM CMECH —
Bo3ayxa. Pacuer oObemMa KOMIOHEHTA Ta30BOM CMECH TI0 €ro 00BbEMHOM J0J1e M HA00O0POT.

Kucnopon. O3on. [lonyaenne kuciaopoaa. Cobupanue u pacro3HaBaHUE KHCIOPOIa.
XHUMHUYECKHE CBOMCTBA KHCIIOPO/Ia: B3aUMOJICUCTBHE C METAJIJIAMHU, HEMETAINIAMH U CIIO’KHBIMU
BemecTtBamu. [Ipumenenue kucmopoaa. KpyroBopoT kuciopoaa B mpupo/ie.

Oxcuapl. O6pazoBaHue Ha3BaHUN OKCHIOB 10 uX Gopmynam. CocraBieHue GopMys OKCHUIOB 110
Ha3BaHUsM. [IpencTaBuTeny OKCUIOB: BOIA, YIIICKUCIIBIN Ta3, HeTaleHas U3BECTh.

Boaopon B npupone. ®uznueckue U XMMUUECKHUE CBOMCTBA BOJIOPOA, €r0 MOJTYyYEHHUE U
MIPUMEHECHHE.

Kucnotsl, ux cocraB u knaccudukamnust. Maruburopel. Tadnuma pacrBopumoctu. CosistHas 1
CepHas KUCIOTHI, UX CBOMCTBA M TIPUMECHECHHE.

Coun, uX cocTaB ¥ Ha3BaHus. PacTBopuMocCTh cosield B Boje. [IpeacraBurenu cosieid: Xmopumg
HaTpusi, KapOoHAT HaTpus, ochar KaIbIus.

[Tocrosinnas ABoraapo. KonnuectBo BeniectBa. Mosb. Mossipaas macca. KpaTHbie e qMHULIBI
HM3MEPECHUS KOJIMYECTBA BEIIECTBA — MIJJIUMOJIb U KHJIOMOJTh, MHJIJTUMOJISIPHAS U KHJIOMOJISIPHAS
MacChl BEIIECTB.

PacueTsl ¢ ucoIb30BaHUEM TIOHITHI «KOJUYECTBO BEIIECTBAY», «MOJISIPHAS Maccay,
«IOCTOSTHHAsE ABOTaIpO».

3akoH ABoraapo. MospHbIii 00beM ra3000pa3HbIX BellecTB. OTHOCUTEIbHAS TUIOTHOCTh
OJIHOTO Ta3a Mo JAPYroMy.

KpartHbie equHUITBI H3MEPEHUS KOJIMYECTBA BEIIECTBA —MUUTMMOJIIPHBIA U KUJIOMOJISIPHBIN
00bEMBI Ta30B.

PacueTs! ¢ MCTIOIb30BaHUEM TIOHSTHI «KOJUYECTBO BEIICCTBAY, «MOJIIPHAS Maccay, «MOJISIPHBINA
00bEM razoBy, «4HUCI0 ABOTaIpo».

I'unpocdepa. KpyroBopoT Bobl B mpupoe. Pu3nveckre U XUMHUECKHUEe CBOMCTBA BOJIBI:
B3aMMO/ICIICTBUE C OKCUIAMHU.

OcHoBaHus, ux coctaB. PacTBopuMOCTh OCHOBaHUH B BOJE. MI3MeHEHNe OKpacKu MHAUKATOPOB B
ienoyHoi cpeze. [IpeacraBureny menoveii: THAPOKCUABI HATPUS, KU U KaTbIUs.

PactBoputens u pactBopeHnHoe BemiecTBo. PactBopbl. PactBopenue. ['uaparel. MaccoBas noms
PacTBOPEHHOTr0 BeUlecTBa. PacyueTsl, CBSI3aHHBIE C UCTIOIb30BAHUEM MOHATHS MAcCOBAs JOJIs
PacTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu

e [losydeHue KUCIOpOaa pa3noKEHUEM NIEpPMaHTaHaTa KaJlus U MepOKCUJIa BOJOPOA.
e CoOupaHue METOJIOM BBITECHEHHS BO3/IyXa U BOJBI.
e Pacrno3HaBaHue KUCIOpOJa.



l'openue maruus, xenes3a, yris, Cepbl B KUCIOPOJIE.
Koutekuust okcuoB.
[Tomyuenue, cobupanue, pacro3HaBaHue BOJIOPO/IA.
I'openune Bonopoaa.
B3aumopeiictBue BOJOpoa ¢ OKCUAOM MEIHU.
Koutekuust MuHEpanbHbBIX KACIIOT.
[TpaBwmiio pa3daBieHUsI CEPHON KUCIIOTHI.
Komnexkuus cosieid.
Tabnua pacTBOPIMOCTH OCHOBAHUM, KUCIIOT M COJIEH B BOJE.
HexoTopsie MeTamibl, HEMETAUIBI U COEUHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
e KoJueknusa 0CHOBaHUM.

JlabopaTopHble ONBITHI

10. TlomyTHeHHE U3BECTKOBOW BOJBI TP MPOIYCKAHUH YTIIEKKCIIOTO Ta3a.

11. TlomydeHue BOIOpOAA B3aUMOACUCTBUEM IIMHKA U COJISTHOM KHUCIIOTHI.

12. Pacmo3HaBaHHe KUCIIOT UHIUKATOPAMHU.

13. H3MeHeHHME OKPACKU WHIMKATOPOB B IIEIOYHOMN cperie.

14. OsHakomIIeHHE ¢ TIperapaTaMu JOMAIIHEH HUIN MKOJIHHOMW allTeYKH — PACTBOPAMH IIEPOKCHIA
BOJIOPO/Ia, CIIMPTOBOI HACTOMKH 110/1a U HAIIATBIPHOTO CIIHUPTA.

IIpakTH4eckne padoThI

4. Tlonydyenue, coOupaHue U pacro3HaBaHWE KHCIOPO/Ia.

5. Tlomydenwue, coOnpaHue U pacro3HaBaHHE BOJAOPO/IA.

6. IIpuroromieHue pacTBopa ¢ 3alaHHON MacCOBOH J0JIeH paCTBOPEHHOTO BEIIECTBA.

Pa3znen 3. OcHOBHbBIE KjIacChl HeOpranm4ieckux coeqnuenni. (10 yacon)

O06o0menue cBeeHnit 00 OKCHIax, UX Kiaccu(ukanuu, Ha3BaHUAX U CBOMCTBaX. CriocoObl
MOJIYY€HUSI OKCUIOB.

OcHoBaHusl, X KIaccU(UKaIs, Ha3BaHUS U CBOKCTBA. B3anMoeiicTBre ¢ KHCIIOTaMH,
KHCJIOTHBIMHU OKCHIAMH U COJISIMH. PaziioxeHnne HepacTBOPUMBIX OCHOBaHUN. CIIOCOOBI TTOTYyICHHS
OCHOBaHHI.

Kucnotel, ux knaccudukarus u Ha3Banus. OO0IIMe XUMUYECKUE CBOMCTBA KUCTIOT.
B3anmopeiicTBre KUCIOT ¢ METAJUIaMH. DJIEKTPOXUMHUYECKUMN psii HAIIPSHKEHU METaslIoB.
B3anmopeiicTBre KUCIOT ¢ OKCHAAMU METAIUIOB. B3anMo1eiCTBUE KUCIIOT C OCHOBAHUSMU — PEaKIUs
HeWTpanu3anuu. BzaumoaeicTBrue KUCIoT ¢ cosmu. [lorydenne 0eCKUCIOPOIHBIX U
KHUCJIOPOJCOAEPKAIINX KUCIIOT.

Conu, ux kinaccuukaiys u cBocTBa. B3anmopelcTBre coseil ¢ MeTalsiaMu, OCOOEHHOCTH 3TUX
peakuuii. BzaumoeicTBue coJieit ¢ cosamu.

['eneTnueckue psabl MeTaula U HeMeTallla. ['eHeTnyeckas CBsi3b MEXKy KjaccaMu
HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI

15. BzauMopeicTBrE OKCHIA KABIMS C BOIOM.

16. IlomyTHEHHE H3BECTKOBOI BOJIBI.

17. Peaxmusi HeWTpaM3aIuy.

18. Ilomy4ueHnue rumpokcuaa Mean (2) U ero B3auMOIEHCTBUE C KUCIOTOM.
19. PasnoxeHnne rupokcuaa Meau (2) mpu HarpeBaHUH.

20. B3anMoelcTBIE KMCIOT ¢ METAJUTAMH.

21. BzaumMmopneicTBUE KUCIIOT C COISAMHU.

22. O3HaKOMIIEHHE C KOJUIEKIIUEN COJIEH.

23. BzanmopeticTBue cynbdara Menu (2) ¢ xKene3oMm.

24. B3auMojeicTBHE COIEH ¢ COMSIMHU.

25. T'eHeTrueckast CBA3b HA MPUMEPE COCTUHCHUI METH.
IIpakTnuyeckne padoTsl

7. PemieHue sKCIEpUMEHTANBHBIX 337124 110 TeMe «OCHOBHBIE KTacChl HEOPTaHUYECKHX BEIIECTBY.



Pa3nea 4. Ilepuoguyeckuii 3akoH u Ilepnoanyeckas cucreMa XMMHYECKHX 3J1eMEHTOB
.. MenneneeBa. Ctpoenue aroma. (8 4acon)

EcTtecTBeHHbIE ceMecTBa XUMUUECKHUX 3JIEMEHTOB: LIEJIOYHbIE U LIEI0YHO3EMEIbHbIE METAILIBI,
raJloreHbl, UHEPTHBIE Ta3bl. AMpOTepHOCTh. AM(OTEpHBIE OKCUIBI M THIPOKCUABI. KoMIulekcHbIe
COJIH.

Otkpertue .. Menaeneesbim [13 u co3nanne um [ICXD. AToMmbl Kak popMma CymecTBOBaHHUS
XMUMMUYECKUX 371eMEHTOB. OCHOBHbBIE CBEICHUS O CTPOEHUU aTOMOB. J[0Ka3aTeabCTBa CIOKHOCTH
crpoenust aroMoB. OmbiTel Pesepdopaa. [lnanerapaas Moielib CTPOCHUS aTOMOB.

CocTaB aTOMHBIX Si€p: IPOTOHBI, HEUTPOHBL. OTHOCUTEIBHASI aTOMHAs Macca. B3auMmocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASL aTOMHAsl Maccay.

Muxkpomup. D1EKTPOHbI, CTPOCHHUE FIEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKUX 1eMEHTOB Ne 1-
20. ITonsaTue o0 3aBepIICHHOM JIEKTPOHHOM YPOBHE.

N3otonsl. dusnueckuii cMmpich cumBouky [leproanueckoit cucrembl. CoBpeMeHHast
¢dopmynuposka I13. i3MeHeHus CBOCTB 371€EMEHTOB B NEPUOAAX U IpyMNax, Kak QyHKIUs CTPOEHUs
AIIEKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepucTUKa dJIeMEHTa-MeTallla | dJieMeHTa-HeMeTaslia 1o ux nojoxenuto B [ICXD J1.1.
Menneneesa.

JdeMoHcTpauuu
Paznuunsie popmel Tabmui [1C.

Mogpenuposanune noctpoenus [IC JI.1. Menneneesa.
Monen aToMOB XUMUYECKHX 3JIEMEHTOB.
e Mojenu aToMOB 3J€MEHTOB | — 3 mepuoa0B.

JlaGopaTopHble ONBITHI

26. Ilonyuenue aM(pOTEPHOro THAPOKCHIA U UCCIICIOBAHUE €rO CBOMCTB.

Pasznen 5. Xumnueckasi cBsizb. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE peakinun. (10 yacos)

HNonnas xumuyeckas cBsi3b. IOHBI, 00pa3oBaHHBIC ATOMAaMH METAJIJIOB M HEMETAIIOB. CXeMBI
00pazoBaHusl HOHHOW CBSI3U JJI1 OWHAPHBIX COeTMHEHMH. IOHHbIE KPUCTAINIMYECKHUE PEIIECTKU U
(M3UYeCcKre CBOMCTBA BEIIECTB C 3TUM TUIIOM pemieTkH. [loHsaTre o GopMynbHO# eIMHUIIE BEIIECTRA.

KoBanenTHas xuMmuueckast CBsI3b. IJICKTPOHHBIC U CTPYKTYpHBIC (hopmyibl. KoBanmeHTHas
HeToJsipHast CBs3b. CXeMbl 00pa30BaHusl KOBAJICHTHOMW CBSI3U )11 OWHAPHBIX COCTMHECHHM.
MonekynspHble U ATOMHBIE KPUCTAITIMYECKUE PEIIETKU, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEHIETOK.

DIIEKTPOOTPULIATEIBHOCTD. Psi anekTpooTpuiareibHOCTH. KoBalleHTHas MOJIsipHas XUMUYECKast
cBs3b. CxemMbl 00pa30BaHUs KOBAJICHTHOU MOJISIPHOM CBSI3U U1 OWHAPHBIX COCTMHECHU.
MonekynasipHble U ATOMHBIE KPUCTAITIMYECKUE PEIIETKHA, CBOMCTBA BEUIECTB C 3TUM THUIIOM PEIIETOK.

Mertannuueckass XMMUYECKast CBA3b U METaJUIMYECKasi KpucTajinyeckas pemnierka. CBoiicTBa
BEIIECTB C 3TUM THIIOM penieTok. EnuHas mpupoia XMuMHUYECKUX CBA3CH.

Crenenb okucieHus. CpaBHEHUE CTENEHEN OKUCIICHUs U BajleHTHOCTHU. [IpaBuiia pacuera creneHu
OKHUCJICHUS 10 POpMYIIaM XUMHUYECKUX COECTUHEHUH.

OKuCIUTETbHO-BOCCTAHOBUTEIIbHBIC peakiiuu. OnpeesieHre CTEIeHEeH OKUCICHUS TSt
AJIEMEHTOB, 00Pa3yIOIINX BELIECTBA Pa3HbIX KIAacCOB. Peakiinu HOHHOTO 0OMeHa ¥ OKUCIUTENHHO -
BOCCTAHOBUTENbHBIE peakuu. CoCcTaBiIe€HNE YPaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM
METO/IOM 2JIEKTPOHHOTO OanaHca.

JdeMoHcTpanuu
BuneodparmenTs u cnaiiapl «MloHHAsS XUMUYEcKas CBS3bY.

Konnekius BemecTB ¢ HOHHOM CBS3bBIO.

Mopenu HOHHBIX KPUCTAJUTMYECKUX PELIETOK.

BuneodparmenTs! u crnaiiapl «KoBaneHTHas XUMUYECKAst CBSI3bY.

Komnnekuus BemecTB MOJIEKYJISIPHOTO M aTOMHOT'O CTPOEeHUS. MoJ1el MOJIEKYISIPHBIX U
ATOMHBIX KPUCTAJUIMUECKUX PEIIETOK.

Cnanigel «Metammdeckas XuMudeckas cBsa3by. Kommekums «MeTalibl U CIIJIaBbI»

e B3sanmozeincTue HUHKA C CEPHOM U COJISTHOM KUCJIOTOM, XJIOPUIOM MEJIU.



CucreMa OlleHKHU JOCTHKEHHS MPeIMETHbIX Pe3y/ibTAaTOB 00y4alOIMXCA 0 XUMUM
1. OueHka yCTHOro OTBeTA
OtrMmeTka «5»:
- OTBET IOJIHBIM U IIPaBUJIbHBIM HA OCHOBAHUU U3YYECHHBIX TCOPUN;
- MaTepual U3JI0KEH B ONPEACIICHHON JIOTUYECKON MOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEIIbHBIMN.
OtBet «4»!
- OTBET IIOJIHBIM U IIPaBUJIbHBIM HA CHOBAHWH U3YUYEHHBIX TEOPHIA;
- Marepuai U3JI0KEH B OMPEICICHHON JIOTHYECKOM MOCIIeI0BATEILHOCTH, IPU 3TOM JIOMYIIEHBI JIBE-
TPH HECYILIECTBEHHBIE OIIMOKH, UCIIPABIIEHHBIE IO TPEOOBAHUIO YUUTEIIS.
OtrMmeTKa «3»:
- OTBET IOJIHBIN, HO MPHU STOM JIONYIIEHA CYIECTBEHHAs OMMOKA MJIK OTBET HEMOJIHBIN, HECBS3HBIMN.
OtrMeTKa «2»:
- TpHU OTBETe OOHAPY)KEHO HEMOHMMAaHUE YYallMMCSI OCHOBHOTO COJIEpP)KaHHS y4eOHOTO Marepuaia
WJTU JIOTYIIIEHBI CYIIECTBEHHBIE ONTUOKH, KOTOPHIE
YYAIIUUCS HE MOKET UCIIPABUTH MIPU HABOISIIMX BOIIPOCAX YUUTENSI, OTCYTCTBUE OTBETA.
2. OueHka 3KcIepUMEHTAJIbHBIX yMeHM#. OIleHKa CTaBUTCS Ha OCHOBAHMM HAOJIOJCHHS 3a
YYaIIUMHUCS ¥ TICBMEHHOTO OTYETa 32 padoTy.
OTmerka «5»:
- paboTa BBINOJIHEHA TIOJHOCTHIO U IPaBUJILHO, CIEIaHbl MPABUJIbHBIC HAOIIOICHUS W BBIBOIBI;
- DKCIIEPUMEHT OCYIIECTBJICH MO TUIAHY C YYETOM TEXHHKH O€30MacHOCTH W TPaBHJI PabOTHI C
BEIIECTBAaMHU M 000PYJI0BaHUEM;
- TIPOSIBIICHBI OPraHU3ANMOHHO-TPYAOBBIE YMEHHUS, TOJICPKUBAOTCS YUCTOTA pabodvero mecra u
MOPSOK (Ha CTOJIE, SKOHOMHO HCTIOJB3YIOTCS PEAKTHBBI).
OrMeTka «4»:
- paboTa BBINOJIHEHA NPABWIBHO, CIENaHbl NMpaBUJIbHbIE HAOMIOACHHUS M BBIBOJABI, HO TPU ITOM
SKCIEPUMEHT MPOBEJIEH HE IOJHOCThIO WM JOMYLIEHbl HECYIIeCTBEHHbIE OIMOKM B paboTe ¢
BEIIECTBAMU U 000PYI0BAHUEM.
OrMmeTka «3»:
- paboTa BBINOJIHEHA MPABUIHLHO HE MEHEE YeM HalOJIOBUHY WJIM JIOMYIIEHA CYIIECTBEHHAas OIINOKa B
X0JIe JKCIepUMEHTa B OObSACHEHHWH, B OGOpPMJIEHUU pabOThL, B COOJIOJCHUH MPABUI TEXHUKU
0€30MacHOCTH Ha paboTe ¢ BelleCTBAMH U 000pYJOBaHHEM, KOTOpas UCHPABISETCS M0 TPEOOBAHUIO
YUHTEIIA.
OtrMmeTka «2»:
- JOmyiieHbl 1Be (M Oojiee) CYIIECTBEHHBIC OIIMOKM B XOJE: OKCIIEPUMEHTA, B OOBSICHCHUH, B
odpopmiieHUH pabOThI, B COOMIOJCHUH MPABUJI TEXHUKH 0€3 OMacHOCTU MpH paboTe ¢ BEUIECTBAMH U
00opy/nOBaHUEM, KOTOPBIE YUALTUICS HE MOXKET UCIIPABUTH Jaxe M0 TPEOOBAHUIO YUUTEINS;
- paboTa He BBINOJIHEHA, Y YYallerocsi OTCYTCTBYET KCIIEPUMEHTAIbHBIC YMEHUSI.
3. OueHka yMeHMii pelIaTh pacyeTHbIe 3a/1a4H.
Ormerka «5»:
- B JIOTHYECKOM PACCYKJICHHUH U PEIICHUU HET OMMOO0K, 3aJaya pelieHa paluoHaIbHbIM CIOCOO0M.
OrMmeTka «4»:
- B JIOTUYECKOM pACCY)KJIEHHU U pEIIEeHUS HET CYIIeCTBEHHBIX OIIMOOK, HO 3ajaua pelieHa
HEepalMOHAIBHBIM CIIOCOO0M, WITU IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHOOK.
OrmeTka «3»:
- B JIOTHUECKOM PACCYKJICHHH HET CYIIECTBEHHBIX OIIHUOOK, HO JOMYIIEHa CYIIECTBEHHAs OLINOKa B
MAaTeMaTHYECKUX pacyeTax.
OtrMeTka «2»:
- IMEETCs CYIIECTBEHHBIE OLTUOKHU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUH.
- OTCYTCTBHUE OTBETA Ha 3aJlaHUE.



4. OneHKa MUCbMEHHBIX KOHTPOJbHBIX PadoT
OtMeTKka «5»:
- OTBET IOJIHBIN ¥ MPABUIbHBIN, BO3MOXHA HECYIIIECTBEHHAS OITHNOKA.
OrMeTka «4»:
- OTBET HETOJIHBIN WX AOMYIIEHO He 0oJiee IBYX HECYIMIECTBEHHBIX OIITHOOK.
OrMmerka «3»:
- paboTa BBITIOJHEHA HE MEHEE YeM HAIlOJIOBHHY, JOMYIIEHA OJHA CYINISCTBEH Has OIMOKa W TPHU
9TOM JIBE-TPHU HECYIICCTBCHHEIE.
OrMmeTka «2»:
- paboTa BBINIOJIHEHA MEHBIIIC YEeM HAIOJIOBUHY WJIH COJICPKHUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa HE BBITIOJHEHA.
[Ipu oreHKe BBITOJIHEHHUS MTUCBMEHHONW KOHTPOJBHOW PabOTHl HEOOXOJMMO YYHUTHIBATH TPEOOBAHUS
eIMHOT0 oporpapuvecKoro pexxuma.
5. OneHKa TeCTOBBIX padoT
Tectbl, cocrosimue W3 TMATH BOMPOCOB MOXKHO HCIOJB30BaTh IMOCIIEC H3YYCHHS KaKIOTO
Matepuana (ypoka). Tect uz 10—15 BonpocoB ucrnosb3yercs Juisl IEpuoAnYEcKoro KoHTpods. Tect u3
20—30 BomIpoCOB HEOOXOIMMO HCIIOJIB30BATh JUISI UTOTOBOTO KOHTPOJIS.
[Tpu oreHUBAaHUY KCIIOJIB3YETCs CIICIYFOIIAs TITKaja: IS TeCTa U3 MATH BOIPOCOB
* HET OMIMOOK — OIIEHKA «5»;
* 0JIHA OIIHMOKa - OLIEHKA «4»;
* IIBE OLIMOKH — OLICHKA «3»;
* TpU OMIMOKH — OTICHKA «2).
Jns tecta u3 30 BOIpocoB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBuIBHBIX OTBETOB — OLIEHKA «4»;
* 13—18 mpaBUIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIII€ 12 MpaBUIbHBIX OTBETOB — OIIEHKA «2).

6. Ouenka pegdepara

Pedepat oneHuBaeTcs 0 CIIECAYIOIINUM KPHTEPHSIM:

* coOmoeHre TpeOOBaHUM K €ro 0(OpMIICHHIO;

* HeoOXOJMMOCTh M JIOCTATOYHOCTh JUIS PACKPBITHUS TEMbl NPUBEICHHOW B TeKcTe pedepara
nHpopMaluu;

* YMEHHUE 00YYaroIerocsi CBOO0HO H3JIaraTh OCHOBHBIC UJIEH, OTPaKCHHBIC B pedepare;

* CIIOCOOHOCTh OOY4YaOIIErocsi MOHATh CYTh 3aJaBaeMbIX WICHAMH AaTTECTAIMOHHOW KOMHUCCHHU
BOIIPOCOB ¥ C(hOPMYITUPOBATH TOYHBIC OTBETHI HA HHX.



Y4eOHO- MeTOANYECKOE 00ecIIeueHHue
VMK «Xumusg. 8 kinace»

1. Tabpuensa O. C. Xwummmsa. 8 kmacc: y4eOHUK I 001Ie00pa30BaTEIbHBIX

opranmsaruii / O. C. TI'abpuensu, U. I'. OctpoymoB, C. A. CmaakoB. — M.:
[Ipocsemenue, 2020

INa6puensn O. C. Xumus. Meroanueckoe mocobue st § kinacca yueOHoe mocodue
st obmeoopazoBaTenbHbIX opranusamnuii / O. C. I'abpuensH, U. B. Axcénona, U.
I'. OctpoymoB. — M.: [Ipocsemenue, 2020

INabpuensa O. C. Xummsa. COOpHHMK 3aJad W YIpaKHEHHWH. 8 Kiacc: ydeOHOe
nocobue It obmieoOpazoBaTenbHbIX opranmzaruil/ O. C. T'abpuensn, M. B.
Tpurybuax M.: IIpocsemnienue, 2020

Hcnonb3yembie pecypesl

1. http://www.alhimik.ru. TIpencraBneHsl pyOpHKHU: COBETHI aOUTYPHEHTY,
YUUTEII0 XUMHUH, CIIPABOYHUK (0YeHb OOJIbINAs MOI00pKa TaOIHI] ¥ CIIPABOYHBIX
MaTepualioB), Beceas XAMHUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (Macca
UHTEPECHBIX HCTOPUIECKHUX CBEIICHHIA).

2. http://www.hij.ru. XKypuan « XuMus ¥ )KU3HB» TOHATHO M 3aHUMAaTEIHHO
pacckasbiBacT 000 BCEM HHTEPECHOM, YTO TIPOMCXONT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHbBIH KypHAT «XUMHKH
U XUMHS», B KOTOPOM TPEACTABICHO MHOKECTBO

OIBITOB 110 XUMHH, 3aHUMATEIbHON MH(OPMAIUH, TTO3BOJISIFOIICH YBICUb
YYCHHMKOB SKCIICPUMCHTAIBHOMN YacThIO MpeIMETa.

4. http://c-books.narod.ru. BceBo3morkHast muTeparypa M0 XHMHH.

5. http://www.drofa-ventana.ru. M3BecTHOE U3AaTEILCTBO yUEOHOM
nutepatypsl. HOBUHKH HAYYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XUMHH.
6. http://1september.ru. >XKypuan mis yauteneit u He ToibKo. bonbimoe
KOJIMYECTBO PabOT yUYCHUKOB, B TOM YHUCIIC U MCCIIEI0BATEIBCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mkombHbBIH
HOPTaJ CO CChUTKaMHU Ha 00pa30BaTe/IbHBIC CANTHI [0 XMMHHU.

8. www.periodictable.ru. COopHHMK cTaTeii O XHMHUYECKHX JJIEMEHTAaX.
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Haszanue pasgeia

HanpagieHust BOCIMTATEILHOMI
AeATeJIbHOCTH

Kom-Bo
YacoB Ha
H3y4yeHue
pa3aena

W3 HuX K0J1-BO
4acoB, 0TBeIEHHBIX
HA NPAKTHYECKYI0
4acTh U KOHTPOJIb

IIpakr.
padoThI

Kownrtp.
padoThI

IloBTOpEHMe 1 00001IeHUE
cBeJleHUI 1o Kypcey 8 kiacca.
XuMHYecKHe peakiuu

1. ®opmupoBaHue OTBETCTBEHHOTO
OTHOUICHUS K TIO3HAHUIO XUMHH.

2. 'oTOBHOCTL OlLIEHUBATHL CBOE
MOBE/ICHUE U TIOCTYIKH CBOUX
TOBapHILEH C MO3UIINU HPABCTBEHHBIX U
NIPaBOBBIX HOPM C YY9ETOM OCO3HAHHUSI
IIOCJIEACTBUI ITOCTYIIKOB.

3. PazBuTne KynbTyphl Oe30macHOR
KHU3HEJEATENLHOCTH, MPOPHIAKTHKA
BPEIHBIX TPUBBIYCK.

XuMHYecKne peakuuu B
pacTBopax

1. ®opmupoBaHrEe KOMMYHUKATHBHON
KOMIIETEHIINH B OOIIEHUN CO
CBEPCTHUKAMU M YUUTEIIEM B IIpoIiecce
00pa3oBaTebHOM, 00IIECTBEHHO-
I10JIE3HOM, y4eOHO-HCCIIeI0BATEIBLCKOM,
TBOPYECKON U APYTHUX BUJOB
JCATCIIbHOCTH, CBA3aHHBIX C XUMHUEH.
2. Pa3BuTHe mo3HaBaTeIbHBIX MOTHBOB
U O0BSICHEHHS HAOITI0JaeMbIX
SIBJICHUH.

3. Oka3zaHue IOMOIIH B BIPAOOTKE
MoJieNell TTIOBEICHHS B Pa3IMIHbIX
JKU3HEHHBIX CUTYaIUSX.

10

Hemetaaabl 1 MX coeTUHEHMSI

1. ®opmupoBaHHEe TOTOBHOCTH U
CHOCOOHOCTH yJamuxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE M3y4YEeHHBIX (DAKTOB, 3aKOHOB H
TEOpUN XUMHUU.

2. Oco3HaHue IEHHOCTU COOITIOICHUS
IIpaBMJI OE30IIACHOTO TIOBEISHUS TTPH
paboTe C BelmecTBaMu, a TAKKE B
CUTYaIUsIX, YTPOXKAIOIIUX 3I0POBBIO H
JKU3HH JIIOJIEH.

24

N2, Ne3,
N4, Ne5

Ne2

MeTtajiibl H UX COeIMHEHUS

1. ILleHHOCTHOE OTHOLIEHHE, TOPAOCTH 32
OTEUECTBEHHYIO XUMHUYECKYIO HAyKy.

2. PazBuTHe nHTEpECa K H3yUYEHUIO
npodeccuil 1 Tpyaa pa3nuaHoro poza.

3. AKTUBH3aNMs UHTEpeca K 00YIEHUIO
1 TIO3HAHMIO, JII0003HATEIBHOCTH,
TOTOBHOCTH K CaMOOOPa30BaHHUIO,
HCCIIEI0BATEIILCKON ACATENBHOCTH, K
OCO3HaHHOMY BBIOOPY HalpaBJIEHHOCTH
1 ypoBHsI 00y4eHHS B JaJIbHEHIIIEM.

16

Ne6, No7

Ne3

XuMHS U OKPYAKAOLIAs Cpeaa

1.Pa3BuTHE IpencTaBieHmit 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
MIPUPOJIBI, B3aUMOCBSI3X YEI0BEKa C
NPUPOTHOU CPENoi, O POIH XUMHHU B
HUX.

2. CriocoOHOCTb MPUMEHATH 3HAHMUS,
roJTydaeMble Ha YPOKax, JUIsl pElIeHHs




3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH
CpENoi, MOBBILICHHSI 3KOJIOTUYECKOU
KyJIBTYpPBI, OCO3HAHHS TII00aJILHOTO
XapakTepa dKOJIOTHYECKUX MPOOIeM U
IyTE! UX PELICHHUS.

Q0001 eHne 3HAHMI IO XHMHH 32
KYPC OCHOBHOI1 IIKOJIBI.
IToaroroBka k OI'D

1.Ymenne 6e30macHoOro oopamieHus
C BEIIECTBAMHU U MaTepUaIaMH B
MIOBCEIHEBHOM KU3HU M T'PaMOTHOTO
OKa3aHus EPBOM MOMOLIY IIPH
0’KOTaX KUCIOTAMH U IIEIOYAMH.

2. T'oTOBHOCTB K pa3HOOOpa3HOU
COBMECTHOM JEATENBHOCTH IIPU
BBITIOJTHEHUH Y4eOHBIX,
MI03HABATENBHBIX 32/1a4.

3. Pa3BuTHe HaBBIKOB
CaMOCTOSITEJIbHOM paboThI €
y4eOHBIMU MaTepHalaMu.

Ned

Pe3eps

Hroro:

68

Pa3paen 1. [loBTOpeHne u 0000111eHNe CBeIeHUI MO Kypcy 8 kiacca.

Conep:xanue

Xumuyeckue peakuuu (5 yacoB).

bunapusie coequaenmns. OKCHUIBI coIe00pa3yrore U Hecoaeobpasyromue. [ napoKCcuIsl: OCHOBaHMS,

aMdoTepHbIe THIPOKCHIBI, KHCIOPOICOAEepKaIIHe KHCIOTHL. CpeaHue, KICIBIE, OCHOBHBIC U KOMITJICKCHBIE

COJIH.

Tunbl cBsi3u. MoHHbIN TUT cBsizu. KoBasieHTHas mojsipHasi U KOBaJE€HTHAs HETIOISIpHAs CBSI3b.

Merammueckas CBI3b

O06001IeHIE CBEICHUH 0 XUMHYECKUX peakiusax. Kimaccndukanns XuMIIeCKHX PeakItiii mo

Pa3IMYHBIM OCHOBAHUSIM: COCTAaBY M YHCIIY PEarupyromx 1 00pa3yromuXxcs BEIECTB, TEII0BOMY dPQeKTy,

HaTpaBJICHHUIO, U3MCHEHHIO CTEIICHEH OKHCIICHUS 3JIEMEHTOB, 00pa3yIoIUX pearnpyroline BeniecTra, dase,

HCIIOJIB30BAHHIO KaTajin3aTopa.

[lonsiTe o ckopocTH XuUMHUYEcKOH peakuuu. DakTopbl, BIMAIOLIME HA CKOPOCTh XHUMHUYECKUX
peakuuii: mpupoaa pearupyroliuX BEIIECTB, MX KOHIIEHTpaLMs, TeMIeparypa, IJIOoWaib CONPUKOCHOBEHHUS,

Hanmumuue katanuszatopa. Katamus.
JdemMoHcTpauun

e  (O3HAKOMIICHHE C KOJUICKIIUSIMHU METAJUIOB X HEMETAJIIOB.

BCIICCTB.

e  3aBHCHMOCTH CKOpPOCTH XUMHYECKOMN p€aKru OT TEMIICPATYPhI pCarupyrommnx BCIICCTB.

JlabopaTopHble ONBITHI

O3HaKOMIIEHHE C KOJUICKIIHSIMH OKCHJIOB, KHCIIOT M COJICH.
3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKITH OT IMIPUPOJIBI PEATHPYIOIINX BEIISCTB.

3aBHUCHUMOCTb CKOPOCTH XUMHUYECKON PEaKIIMU OT KOHIEHTPALUK PEArupyrOIINX BEIIECTB.
3aBUCHMOCTb CKOPOCTH XHMHYECKOM peaKkUMH OT IUIOMAAX CONPUKOCHOBEHUS pEarupyronmx

1. BzaumopeiicTBre aMMHaKa U XJIOpOBOJOPOAA.

2. Peakuus HelTpanu3aium.

3. HaGmonenue temnoBoro 3¢ ¢exra peakui HeHTpaau3amnnu.
4. BzaumojeiicTBre cepHON KHCIOTHI ¢ okcuoM meau (I1).

5. Paznmoxenne MEepoKCHaa BOAOPOJa C IIOMOIIBIO KaTalla3bl KapTO(l)eJ'IH
6. 3aBHCUMOCTh CKOpPOCTH XHUMHUYECKOH peakuuu OT PA3JIUYHBIX (l)aKTOPOB.




Pa3nen 2. XumuyecKkne peakuu B pacTBopax 3j1eKTpoauToB (10 yacos).

[lonsiTie 00 DSIEKTPONUTUYECKOW TUCCOLMAIMH. OJNEKTPOIUTHl U HEIJEKTPOIUTHL. MexaHU3M
JUCCOLIMAIIMN 3JIEKTPOJIUTOB C Pa3IMYHBIM XapakTepoM cBs3u. CTeNneHb JIeKTPOTUTHYECKON AUCCOLMALINN.
CubHBIC U c1a0bIe SIEKTPOTUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUHM DJIEKTPOIMTHUECKOM aucconuanuu. Kiaccudukanuss MOHOB W HX
cBolicTBa. KHCIIOTBI, OCHOBAaHHUS M COJIM KaK 3JICKTPOIUTHI. VX Kiaccudukanus u 1uccoruaus.

OOmue XWMHUYECKHE CBOMCTBA KHCIOT: HM3MEHEHHE OKpacKd WHAMKATOPOB, B3aUMOICHCTBHE C
MCTaJlllaMH, OKCHIaMHU W THUAPOKCHUAAMU METAJIOB W COJISAMMU. MOHGK}U’IHPHLIC U HWOHHBbIC (HOJIHI)IG )41
COKpalIEHHbIE) YPaBHEHUSI PEAKITHi.

XUMHUYECKUM CMBICI COKPAIEHHBIX YPABHEHUH. Y CJIOBUS MPOTEKAHUS PEAKIIMI MEXKY 3JIEKTPOIUTAMU
710 KOHIIa. PsiJT akTHBHOCTH METaJJIOB.

OO0Impe XHMHUYECKHE CBOMCTBa INEIOYEH: B3aMMOIEHCTBHE C KHCIOTaMM, OKCHIAMH HEMETAIlIOB,
COJIsIMU. OGH.[I/IG XUMHUUYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBaHUM: BSaHMOHeﬁCTBHe C KHCJIOTaMH,
pasioXeHne MpHu HarpeBaHUH.

OOmre XMMHYECKHE CBOWCTBA CPEIHUX COJICH: B3aUMOJICHCTBHE C KUCIOTAMH, IEJI0YaMH, COISIMU U
MeTaulaMy. BzanMozelcTBHe KUCIIBIX COJIEN CO IIET0YaMH.
luaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJICH C BOMOW. ['MAPOIHM3 COMM CHUIIBHOTO OCHOBAaHHS U
cnaboii kucinothl. ['maponus conu caaboro ocHOBaHMs M CHIIbHOW KucnoThl. [kana pH.
CBoiicTBa KHCIIOT, OCHOBAaHWH, OKCHUJIOB U COJIEH B CBETE TEOPUH IIIEKTPOIUTHUECKON JUCCOIHAIH 1
OKHCITUTENHHO - BOCCTAHOBUTEIIBHBIX PEAKIIHA.
JdemMoHcTpanun
e lcrpITaHNE BEIIECTB U MX PACTBOPOB HA 3JIEKTPOIIPOBOIHOCTb.
e 3aBHCHMOCTD JJIEKTPOIPOBOJAHOCTH YKCYCHOW KHCIIOTHI OT KOHIIEHTPAIIH.
e JIBIKEHHUE OKPAIIIEHHBIX HOHOB B AJIEKTPUYECKOM IOJIE.
e Onpeznenenne xapakTepa cpeasl B pacTBOPaxX COJNEH.
JlaGopaTopHble ONBITHI
7. Jlncconmanus cadbIxX JIEKTPOTUTOB Ha MPUMEPE YKCYCHOM KHUCIIOTHI.
8. I3MeHeHne OKpacKy WHIUKATOPOB B KUCIIOTHOU Cpeie.
9.Peaxius HelTpaM3anuy pacTBOpa MENTOUN Pa3THIHBIMA KUCIIOTaMH.
10. IMomyaenwne ruapoxcuaa memu (I1) u ero B3anMoAeHCTBIE C pa3IMIHBIMA KUCIIOTaMH.
11. BzaumoneiicTBre CHITBHBIX KACITIOT ¢ okcuaoM meau (11).
12. B3anMoseiicTBrE KUCIOT C METaJJIaMH.
13. KadecTBeHHas peakiys Ha KapOOHAT-HOH.
14. Tlomydenune cTynHS KPEMHHEBOH KUCIIOTHI.
15. KagecTBeHHAs peakIus Ha XJIOPUA- WIH CyTb(haT-HOHBI
16. I3aMeHeHre OKpacKH WHIUKATOPOB B IIETIOUHOM cpee.
17. BzaumoneicTBrE MIETOUEH € YTIEKUCIBIM Fa30M.
18. KadecTBeHHas peakiiis Ha KATHOH aMMOHHSI.
19. Ionyaenne ruapoxcuna menu (II) u ero pazmoxenue.
20. BzauMmopeiicTBre KapOOHATOB C KHUCIOTAMH.
21. llomyuenune ruapoxcuna xemnesa (I11).
22. B3aumoneiicTBre xenesa ¢ pactsopoM cyiabdara meau (I1)
IIpakTuyeckas padora
1. Pemrenune sKcriepuMeHTAIBHBIX 3a/1a4 110 TeMe «DNEKTPOTUTHIECKAs AUCCOIIUAIIHSY

Paznen 3. Hemeraabl 1 uX coequnenus (24 Jaca).

CTpoeHre aTOMOB HEMETAIOB HM WX TONoXeHHe B Ilepuomuueckoil  cucreme. P
AIIEKTPOOTPHUIIATENLHOCTH. KpucTaiuimyeckue pemeéTkn HEMETAIIOB — MPOCTBIX BEIIECTB. AJUIOTPOIMS M €€
npuanHbl. OU3nYecKrue CBOWCTBa HeMeTaIoB. O0Ie XUMUIECKHE CBOMCTBA HEMETAJIOB: OKMCIIUTEIbHBIC H
BOCCTaHOBHUTEJILHBIE.

[ajioreHbl, CTPOEHHWE WX arOMOB W MOJeKysl. (PU3MYECKHE M XHMHYECKHE CBOMCTBA T'aJIONEHOB.
3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB TaJOrCHOB B 3aBHCHMOCTH OT WX IOJOKEHHs B Ilepuoanveckoi
cucteme. HaxoeHue rajloreHOB B MPHPOJE W UX MONydeHHe. BHomornyeckoe 3HauCHHWE W MPHUMEHEHHE
raJoreHoB.

['ajI0reHoBOIOPO/IbI M COOTBETCTBYIONIME WM KHCJIOTBHI: IUIABUKOBAas, COJIIHAs, OpPOMOBOIOPOIHASI,
nomoBogopoaHas. ['ajgorennapl. KadecTBeHHBbIE peakIMU HA TaJOTEHH-MOHBI. [IpUMEHEeHHe COoeIuHEHHI
raJoreHoB U X OMOJIOTHYECcKast POJib.



Obmas xapakTtepuctuka 31eMeHToB VIA-rpynmel. Cepa B mpupoae u e€ monydeHue. AJUIOTPOIHEIE
MOJM(HKALNHU CePbl X MX CBOMCTBA. XUMHUECKHE CBOMCTBA Cephl M €€ MPUMEHEHHE.

CepoBoaopoa: CTpoeHHEe MOJEKYNbI, (pU3nYecKkne U XUMHYECKHUE CBOMCTBA, MOMyYEHHWE M 3HAYCHUE.
CepoBonopoanas kuciora. Cynbhuapl 1 ux 3HaueHue. JIIOMHHODOPHL.

Oxcun cepoi(1V), cepancras kucioTa, cynbhuThl. KauecTBeHHas peakiust Ha Cyab(pHUT-HOH.

Oxcup cepoi(VI), cepras kucnora, cynbdarel. Kpucramioruaparsl.

CepHasi KuClOoTa - CHIBHBIN dyekTponut. CBoiicTBa pa30aBIeHHONW CEPHOW KHUCIOTHI, KaK TUITUYHON
KHCIIOTHBI: B3aHMOZ[€I7[CTBPIC C MfCTrajlyiaMH, OCHOBHBIMU H aM(l)OTeprIMI/I OKCHAaMH, OCHOBaHUsIMU U
aM(pOTEpHBIMH THIPOKCHIAMH, CONIsiMU. KauecTBeHHas peakiust Ha Cyab(ar-noH.

OO1mas xapakTepucTHKa 3JIEMEHTOB VA-Tpynibl. A30T, CTPOCHHE €ro aToMa B MOJieKyIbl. Dusndeckue
W XMMHYECKHE CBOICTBA U MMPUMEHEHHUE a30Ta. A30T B IPUPOAE U €ro OMOIOTHYeCKast poilb.

AMMHaK, CTPOCHHE MOJEKYNbl U (U3NYECKUEe CBOWCTBA. AMMHUadHas BOJd, HAINATHIPHBIA CIHPT,
ruapaT amMmmuaka. JlOHOpHO-aKIENTOPHBIM MeXaHW3M 0Opa3oBaHUsS KaTHOHA aMMOHHS. BoccraHoBHUTENbHBIE
cBoiicTBa amMuaka. Cony aMMOHHUS U UX IIPUMCHCHUC. KauectBennas p€aKuyrd Ha KATUOH aMMOHMS.

OxcuJipl a30Ta: HeconeoOpasyoIe U KUCIOTHBIE. A30THCTasl KACIOTa M HUTPUTHL. A30THAsi KHCJIOTA,
e€ noayuyeHue u cBoiicrea. Hurpatsl.

docdop, crpoenune aroma u ayutorponust. Dochuapl. Pochun. Oxcua hochopa(V) u oprodochopras
kuciora. ®ocharel. Dochopubie yaodperus. HCEKTUITHIBIL.

OOmmas xapakrepucTrka 37eMeHToB [V A-rpymrbl: 0COOEHHOCTH CTPOCHUSI aTOMOB, IMPOCTHIX BEIIECTB
U COEAMHEHUM B 3aBUCUMOCTH OT TIOJIOKEHUS »dieMeHToB B Ilepuoguyeckoid cucteme. YTriepoj.
AJUIOTpONHBIE MOMUQUKAIMU: anma3, rpadur. AMOpPQHBIN yrilepoJ: caxa, aKTHUBUPOBAHHBIA yIroJb.
AncopOumsi. Xumuueckue CcBoWcTBa yriepojaa. KoKCOXHMMHUYeCKoe TPOU3BOJICTBO M €ro  MPOIYKIIHSL.
KapOumpr.

Oxcup yrnepona(ll): ctpoenne Mosnekyisl, monydeHue u ero ceoiictea. Oxcup yriaepona(l'V): crpoenne
MOJIEKYJIbI, MOJTY4YeHUE W ero cBoWcTBa. YrombHas kuciora. CojM yroibHOW KHCIOTHI: KapOOHATHI U
TUJIPOKapOoOHaThl. TeXHUYeCKas 1 MUIIEBas coJa.

Opranmndeckast XUMHS. Y TIICBOAOPOIBI.

MeraHn, 3TaH ¥ TpOINaH Kak TpelnenbHble (HACHIIEHHBIE) YIIIeBOMOPOABl. ODTHIIEH W aleTHIIeH, Kak
HempenenbHble  (HEHACHIEHHBIE)  yriaeBomoponsl. CTpykTypHBIE  QopMynsl  BemecTB. [ opeHue
YTIEBOOpPONIOB. Peakimu OeruapupoBaHUsl MpeNeNbHBIX YIIEBOAOpPO0oB. KadecTBEHHBIE peEakIMM Ha
HeNpeaeTbHbIe COSIIMHEHNUS.

CrnupTel. OTWIOBBIA CHOUPT, €ro TMOJNy4YeHHe, MpUMEHEHHe ¢ (PU3NOJOTHYECKOe EHCTBHE.
Tpéxaromusplii cnupt rimuepud. KayecTBeHHass peaklusi HA MHOTOATOMHBIE CIUPTHL. YKCYCHas KUCIOTa -
MIPECTaBUTENb KiIacca KapOOHOBBIX KHCIIOT.

KpemHuwmii, ctpoerme ero aroma um cBoiictBa. Kpemnuit B mpupoge. Cwmmnumsl W cmiaH. OKCua
kpemuwmsi(1V). KpemauneBast kuciora u €€ Comm.

[IpomsBoxacTBO crekia u neMeHTa. [Iponyknnst CHIMKaTHON MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO,
KepaMmuKa, dapdop, pasac. OnTHIecKoe BOTOKHO.

Hemeranner B mpupome. @DpaknnoHHas TEperoHKa >KUIKOTO BO3AyXa KakK CHOCO0 TOIXydeHHS
KHCIIOpO/a, a30Ta, aprona. [lomydyenne docdopa, kpemHwms1, Xi10pa, ©ona. IIEKTPOIH3 PACTBOPOB.

[lomydeHmne cepHON KHCIOTHI: CBIPHE, XUMU3M, TEXHOJIOTHYECKAash CXeMa, METOJ KHIIAIIETrO CIOs,
MIPUHIIAITEI TEIUIOOOMEHa, MPOTHBOTOKA W MUPKyJAun. Oneym. [Ipon3BoacTBO amMMuaka: CHIPBE, XHMH3M,
TEXHOIIOTHYEeCKas CXeMa.

JdemMoHcTpauun
e Komnekuus HeMETaLIOB.
e  Mogenu KpUCTaNIMIeCKUX PENIETOK HEMETAIJIOB: AaTOMHBIE U MOJIEKYJISIPHEIE.
O30HATOp W IPUHITUITBI €r0 PabOTHI
I'opeHre HEMeTaTIOB - TPOCTHIX BEMIECTB: Cepbl, Pocdopa, IPEeBECHOTO YIIIs.
OO0pa31ibl TaoreHoB - MPOCTHIX BEIIECTB.
BzaumozeiicTBre raJoreHoB ¢ MeTalIaMHu.
BrrtecHenme ximopom Opoma MM Moja U3 PACTBOPOB UX COJIEH.
Komnexuus npupoaHbIx coenMHEHUH XJ10pa.
B3aunmoneiicTBue cepbl ¢ METaJUIaAMHU.
I'openune cepsl B KUCIOpOE.
Konnexuus cynshuansx pya.

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
° KauectBeHnnas pcakuusa Ha CyHL(I)I/I,I[-I/IOH



e (OO0ecuBeunBaHNE OKPAILICHHBIX TKAHEH U [IBETOB CEPHUCTHIM I'a30M.
e B3aumopeiicTBHE€ KOHUEHTPUPOBAHHOM CEPHOM KHCIIOTHI C MENBIO.
e  OOyrnuBaHHE OPraHUYECKUX BEIIECTB KOHLIEHTPHUPOBAHHOW CEPHOM KHUCIOTOM
e Jlmarpamma «CocTaB BO3IyXa».
e Jlomyuyenue, coOupaHue U pacrmo3HaBaHUE aMMHAKA.
e  PaznoxeHue OMXpoMaT aMMOHHSL.
e  BsanmopelicTBUE KOHIIECHTPUPOBAHHON a30THOW KUCIIOTBI C MENBIO.
e Pa3nokeHue HUTpaTa Kanus U TOPEHHE JPEBECHOIO YTOJbKa B HEM
e OO0pa3ubl NPUPOTHBIX COeNUHEHUN Gocdopa.
o Topenue dochopa Ha BO3IyXE U B KUCIOPOJIE.
o [lonyuenue 6enoro ocopa u UCIBITAHUE €rO CBOHCTB
o  Komnekuus «O0Opa3ipl IPHPOJHBIX COSNUHEHUH yTaepoaa
e  Mogenu MONeKysI MeTaHa, 3TaHa, ITUJIEHA U alleTUIIeHA.
e  BsaumopaeiicTBue dTHJIEHA ¢ OPOMHOM BOJIOM M pacTBOPOM TIEpMaHTaHATa KaJIusl.
o  OOmue XMMHUYECKHE CBOWCTBA KMCIIOT HA MPUMEPE YKCYCHOW KHUCIIOTHI.
o KauyecTBennas pCaKuyrsa Ha MHOI'OATOMHBIC CIIMPTHI.
o  Komnekuus «O06pa3ipl NPUPOTHBIX COSTUHEHNUN KPEMHHUSD».
o  Komiekuus crekia, KepaMUKH, [IEMEHTA U U3JETHi U3 HUX.
° Konnekuus npoyKinu CUIMKaTHOW NPOMBIIUIEHHOCTH.
e  BugaeodparmenTsl u ciaisl «I[pon3BOACTBO CTEKIIA U IIEMEHTA.
e Komieknusa «[IpuposiHbie COEUHEHUS HEMETAIIIIOBY.
e  BugaeodparmenTsl u ciaiiipl «DpakiimoHHas eperoHKa JKUAKOTO BO3LYXa»
e Buneodpparments! u ciaiinel «llomydeHne Bogopoaa, KMCIOPOAa M TAJIOTEHOB 3JIEKTPOIUTHYECKUM
CIIOCO0OMY.

e  Mogaenu anmnapaToB JJid MPOU3BOJICTBA CEPHOM KUCIIOTHI.

e Mozens KOIIOHHBI CHHTE3a aMMHaKa.
JlaGopaTopHble ONBITHI

23. PaciozHaBaHue rajgoreHuA-nOHOB.

24. KauecTBeHHbIE PEaKIIUU Ha CYIb(aT-HOHBI.

25. KauecTBenHas peakiius Ha KATHOH aMMOHHSI.

26. XMHYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK DJIEKTPOJIUTA.

27. KauecTBeHHbIe peaknu Ha Gocdhar-noH.

28. [lomy4yeHre 1 CBOMCTBA YTOJIBHON KUCIOTHI.

29. KavecTBenHas peakiins Ha KapOOHAT-HOH.

30. IIponyckanue yriaeKuciaoro raza 4epe3 pacTBOp CUIIMKATa HATPUSI.
IIpakTHyeckue padboThl

2. MI3y4yenue CBOWCTB CONSTHOW KUCIIOTHI.

3. V3yueHune CBOMCTB CEPHOU KUCIIOTHI.

4. ITonyyeHue aMMuaKka U U3y4EHHE €0 CBOMCTB.

5. [lomy4yenwne yriekucnoro ra3a u u3y4eHue ero cBoicTB. KauecTBeHHas peakmust Ha KapOOHAT-HOH.

Paznen 4. Merauisl 1 ux coennuenusi(16 yacos)

[Tonoxenue meramioB B Ilepuoguueckoil cucreMe XMMHYECKHX »ineMeHTOB A. W. MeHneneesa,
CTpOGHHE WX aTOMOB M KPUCTAJUIOB. Merammndeckas CBS3b M METAUTMYECKas KPUCTAIDIMYECKas PemIeTka.
du3nveckre CBOMCTBA METAILIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD, OTPAXKAIOIAsl CIOCOOHOCTD, TIIACTUYHOCTD.
CrnaBsl 4Y€pHBIE U [IBETHBIE.

Meranibl Kak BOCCTAHOBUTENU. DIEKTPOXUMUYECKUN s HAOpsbKeHUU. B3aumoeiicTBue MeTaios ¢
HEMeTaJUTaMH, OKCHUJIAMH, KHCIIOTAMH, COJISIMU. AJTFOMUHOTEPMUSL.

OOmas xapakrepucTika 3meMeHTOB |A-rpynmel OKCHIBI M THAPOKCHIBI MIETOYHBIX METAIIOB, UX
MONTyYeHre, CBOMCTBa, NMpPUMEHEHHE. BakHelInwe colu MIETOYHBIX METaJUIOB, UX 3HAUCHHWE B JKUBOH H
HEXHUBOU MPUPOJIE U B )KU3HU YETIOBEKA.

OOmas xapakrepuctuka 3yeMeHToB |IA-rpymmbr OKCHABI M THUIPOKCHIBI  INEIOYHO3EMENTbHBIX
METaJJIOB, UX MOJy4yeHUE, CBOMCTBAa, MpUMEHeHUEe. BaxkHeillue coiu MIeT0YHO3EMEIbHBIX METaJUIOB, MX
3HAUEHHE B KUBOW U HEXUBOW IIPHUPOJIE U B XKU3HU yenoBeka. KapOoHATH M THAPOKapOOHATHI KaIbIIHSL.

JKéctrkocTh BOMBI: BpeMeHHast U TocTosiHHAsL. CITOcOObI yCTpaHEHUS )KECTKOCTH.

CoenuHeHNs allOMUHUS B TpUpone. XWUMHUYECKHEe CBOWCTBA amoMuHUs. OCOOEHHOCTH OKCHIA H



THIPOKCHIA AJTFOMUHUS KaKk aM()OTECPHBIX COCAMHCHUN. BaxkHelie cou aTlFOMUHUS .

OcoOeHHOCTH CTpOeHUs aToMa keine3a. JKene3o B mpupojne. Baxkueimue pyasl xeneza. OKkcuabl u
rugpokeuasl xkenesa(ll) u sxenesza(Ill). Comm sxemesza(Il) m xenesa(Ill). OOGHapykeHHEe HOHOB KaTHOHOB
JKenes3a B pacTBope. 3HAUCHHE COSAMHEHUM JKenesa.

Koppo3zust xumudeckast U 371eKTpOXUMHUECKasl. 3allliTa METANIOB OT KOPPO3uU. MeTallibl B IPUPOJE:
B CBOOOIHOM BHAe W B BHUAC coeauHeHui. [lonsTre o Meramnypruu. U€pHas W IBETHAs MeETaJUTyprHsl.
[Mupomeramnyprusi, THIPOMETAJUTYPIHs, dJeKTpoMeramutyprus. Jlomennsiii npouecc. Ilepepaborka dyryHa B
CTaJlb. DJIEKTPOIIN3 PACILIABOB.

JdemMoHcTpanun
e BsaumopeiicTBUE HATPUS, JUTUSA U KAJIBLIUS C BOAOH.
l'openue HaTpusi, MarHUS U JKejIe3a B KUCIOPOJIE.
B3aumonelictBue cMecu OPOIIKOB CEPhI U KENE3a, IMHKA U CEPBI.
BzanMojeicTBrE aTlOMHHHS C KHCIOTaMHU, MICIOYaMH U BOJIOM.
B3anmMopelicTBre xKene3a U MEIH C XJIOPOM.
B3aumonelictBue Meid ¢ KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTOM M a30THOM KHCIIOTOM.
Okpacka mIaMeH! COeTUHECHUSAMH IIEIOYHBIX U MIET0YHO3EMETbHBIX METAJIIOB.
ITonyuenue )XECTKOM BOJIbI B3aUMOIEUCTBUEM YIJIEKUCIIOTO C U3BECTKOBOM BOMIOM.
YcrpaHeHue BpEMEHHOM KECTKOCTH KUIITYCHUEM U TOOaBKOM COJIBI.
YcrpaneHue MoCTOSTHHON KECTKOCTH TOOABKOHW COJIBI.
Konnekuus npupoIHbIX COEIMHEHUHN aTFOMUHUAL.
[TonyueHne aMmPpOTEPHOro r'UAPOKCHIA AITFOMHUHHUS U UCCIICIOBAHHUE €r0 CBOMCTB.
Konnekuusa «XuMHU4eCKuE UCTOYHUKHU TOKa».
Boccranosnenne menu u3 okcuaa menu (11) Bogopomom.
Buneodbparments! u ciaiiibl «1 [pon3BOACTBO UyTYHA U CTATHY.
BuneodparmenTs! u cimainpl «3menus u3 9yryHa U CTaJIm.
e BuaeodparmeHTs! 1 cnaiabl «[Ipon3BOICTBO ATFOMUHUSD).

JlaGopaTopHble ONBITHI

31. BzaumopeiicTBHe xefe3a ¢ pacTBopoM cyibdaTa meau(Il).

32. IlomydeHnre U3BECTKOBOU BOJBI U OMBITHI C HEM.

33. [Nomygenue ruapoxcuaos xenesa (1) u (I1I).

34. KadecTBEeHHBIC pEeaKIIMK Ha KAaTHOHBI JKeJIe3a.
IIpakTnyeckue padboTbl

6. [lomyuenwe KecTKOi BOIBI M CLIOCOOBI €€ YCTpaHEHHSI.

7. Pemuenune 3KkCnepUMEHTANBHBIX 3aa4 110 TeMe «MeTauiby.

Paznen 5. Xumus u okpy:kawmas cpeaa. (2 yaca)

Crpoenne 3eMiH: SAOpo, MaHTHS, 3eMHAs KOpa, X XUMHUIECKHil cocTaB. JInTocdepa u e€ XuMUIeCKIit
cocraB. Munepansl. Pynsl. Ocagounsie nopossl. [lonesnsie nckomaempie. XUMHUYECKHH COCTaB THAPOCHEPHI.
XUMUYECKUN COCTaB aTMOC(EPHL.

VIcTOUHNKN XMMHUYECKOro 3arpsi3HEHUs] OKpysKaromiel cpenpl. ['obanbHble SKOIOrHYecKue Ipo0sieMbl
YeJIOBEYECTBA: MAPHUKOBBIN 3()(hEKT, KUCIOTHBIE JOXKIU, 030HOBBIE ObIPbl. MEeXayHapOAHOE COTPYAHUYECTBO
B 00JIACTH OXPaHbl OKPY)KAOLIEH Cpelbl OT XMMUYECKOTO 3arps3HEHHS. «3enEHas XUMUS».

JdemMoHcTpanun
e BuneodparmenTsl u cnaiasr «CtpoeHne 3eMiu U e€ XxuMudeckuil coctaBy. " Komnekius MuHepanos
U TOPHBIX MOPOA.
e Komneknus «Pyasl MeTamioBy.
e BuneopparMeHTs U chaiasl «I 100anbHbIE SKOJIOTHYECKUE TPOOIEMbI YeTIOBEUECTBAY.
JlabopaTopHble ONBITHI
35. U3ydeHue rpaHura.
36. MzyueHrne MapKupOBOK Pa3IMUHBIX BUIOB IPOMBIIIJIEHHBIX U IPOIOBOJIBCTBEHHBIX TOBAPOB.

Paznen 6. O600menne 3HaHUH 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
MoaroroBka k OI. (7 yacos)
CrpoeHune aToma B COOTBETCTBUHU C MOJOKEHHEM XUMHUUYECKOro 3jeMeHTa B llepuonuueckoii cucreme.
CrpoeHue BelecTBa: XMMUYECKasl CBSA3b U KPUCTANIMYECKUE PEIETKU. 3aBUCUMOCTh CBOWCTB 00pa30BaHHBIX
9JIEMEHTaMH MPOCTHIX BEIIECTB OT TMOJOXKEHUs 3uieMeHToB B Ilepmoamueckoit cucreme. Tumnosnorus



HEOPraHWYECKUX BEIIECTB, JICNICHUE UX Ha KJIAcChl U TPYMbL. [IpU3HAKU U YCIOBUS MIPOTEKAHUSI XUMHYECKUX
peaknuii. TUMONOrMs XMMUYECKUX PEAKIUH IO Pa3IUYHBIM OCHOBaHUSAM. Peakiiuu HOHHOrO oOMeHa.
OKHCITUTENBHO-BOCCTAHOBUTENBHEIC PEAKIIHHU.

XUMUYECKHE CBOWCTBA MTPOCTHIX BEIIECTB. XapaKTEPHBIC XUMUYECKHE CBOWCTBA COICO0Pa3YIOIIHNX
OKCHJIOB, TUJIPOKCUOB, COJIEH.

YueoHo- MeTOaHYECKOE 00ecredeHne
VMK «Xumus. 9 knace»

1. Tabpuensa O. C. Xwummsa. 9 kmacc: ydeOHHMK I 00ImIe0Opa3oBaTEIbHBIX
opranm3aruii / O. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.:
ITpocsenienue, 2021

2. T'abpuensu O. C. Xumus. Metonudeckoe mocodue s 9 kiacca yuedHoe mocoodue
TSt o01eoOpa3oBarenbHbIx opranusanuii / O. C. I'abpuensn, U. B. Akcénosa, .
I'. OctpoymoB. — M.: [Ipocsemenue, 2021

3. T'abpuensu O. C. Xumusa. COopHUK 3a7ad M ynpakHEeHUH. 9 Kkmacc: yueOHOE
nocobue s oOmeoOpa3oBatenbHbIX opranusanuii/ O. C. IN'abpuensn, M. B.
Tpurybuax M.: [Ipocemienue, 2020

Hcnoab3yemblie pecypchl

1. http://www.alhimik.ru. TlpencraBieHbl pyOpUKH: COBETHI aOMTYPUEHTY,
YYUTEII0 XUMUH, CIIPABOYHHUK (OYCHB 0O0JIbINAs OA00pKa TaOIHIIl U
CIPABOYHBIX MAaTEPUAJIOB), BECeiask XUMHUSI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa
(Macca MHTEPECHBIX UCTOPUYECKUX CBEJICHUN).

2. http://www.hij.ru. XKypuan « XuMus ¥ )KU3HB» IOHATHO M 3aHUMAaTEIHHO
pacckasbiBacT 000 BCEM HHTEPECHOM, YTO MPOMCXONT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. SnexTponHbIi KypHAT «XUMUKH
¥ XUMUS», B KOTOPOM IPEICTABICHO MHOKECTBO

OIIBITOB IO XUMUH, 3aHUMATEIHLHOW WH(OPMAIINH, TIO3BOJISIONICH YBICUb
YYEHUKOB IKCIIEPUMEHTAIIBHON YaCcThIO MTPEIMETA.

4. http://c-books.narod.ru. BceBo3moxkHas TuTepaTypa 1o XHMHH.

5. http://www.drofa-ventana.ru. M3BecTHOE N31aTEILCTBO YUCOHOM
nuteparypbl. HOBHHKYM Hay9IHO-TIOMYJIAPHBIX M 3aHUMATEIBHBIX KHUT T10
XUMUH.

6. http://1september.ru. >Xypuan mis yauteneit u He ToJbKO. bonbimoe
KOJIMYECTBO PabOT YUCHHUKOB, B TOM YHCIIC U UCCIICIOBATEIHCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mkombHBIH
MOPTAJT CO CCHUTKaMK Ha 00pa3oBaTeIbHbIC CAUTHI IO XHMHH.
8. www.periodictable.ru. CoopHuk craTeit 0 XUMUYECKUX JIICMEHTAX.



http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

KanennapHo-temaTnyeckoe NJaHHPOBAHHE YPOKOB XMMHH C HCMOJIb30BaHNeM 000pynoBanusi nenTpa «Touka pocta» B 8 Kkiacce
(2 yaca B He/1eJ110, Bcero 68 yacos)

I[aTa NMPpOBEACHUSA

IL1anupyemble pe3yJibTaThI

DopMHUpOBaHU

00BbEMHBIE U

apryMeH THpOBaTh CBOIO TOUKY 3PEHHS,

<
3 Tun Hom.
5 no no Tema ypoxa ypoka | JIMYHOCTHBIE IIpeamerHbIe MeTtanpeamMeTHbie Oo6opynoB | 3anan
z IJIaHy paxry anue ue
Pa3nen 1. HauajibHble NOHSTHS M 3aKOHBI XUMHUH. (20 yacoB)
1 1. BBoanbIi Ypok ®opmupoBanu | OOBSCHAIOT POJb Pecynamuenvie: miianupyot 81
WHCTPYKTaX MO | U3Y4YeH | € XUMUYECKUX 3HAHUM | MOCIE0BATEIbHOCTh CBOUX JICUCTBUHN
Tb npu pabote B | ust WHTEJUIEKTYall | B )KU3HU YEJIOBEKa Y TIPOTHO3UPYIOT UX PE3YJIbTAT.
KaOuHeTe HOBOTO | BHBIX YMEHHUH: | YMEIOT: Ilo3nasamenbHvie: BBIABUTAIOT
XUMUH. MaTepu | aHAJU3UPOBAT | UCIIOJIH30BATh apryMEHThI, YCTaHABIUBAsI MPUUHNHHO-
[Ipeamer xumun. | ana b MOHSTHUS TIPU CJICICTBEHHBIE CBSI3H MEXTY
Ponb xumuu B WJUTFOCTPAIIMU | XapaKTePUCTUKE M3y4aeMbIMU SIBIICHUSMH, U3BJIECKAIOT
JKU3HU YeJIOBEKa. yaeOHHUKa. BEIIIECTB HE0OXOMMYI0 HH(OPMAITHIO U3
HcnpiThIBatOT MIPOYUTAHHOTO TEKCTA.
yueOHo- Kommynuxamuenvle: ymeroT
MO3HaBATEIbH dbopmynrpoBaTh COOCTBEHHOE
BIif UHTEpEC K MHEHUE, apIYMEHTHPOBAThH CBOIO
HOBOMY TOYKY 3pEHHUsI, OTCTauBaTh €€ HE
yaeOHOMY BpaXJCOHBIM sl APYTUX 00pa3oMm;
MaTepuainy u BJI4/ICIOT MOHOJIOTUYECKOH U
crocobam JUaJIoruueckoit hopMamu peym.
pelieHus
HOBOM 3aa4u
2 2. Metonsl Ypok XapakTepus3yroT Pecynamuesnvie: miianupyot Jlamuuk 82
U3V9CHUA u3ydeH | @OpMHPOBAHU | OCHOBHBIC METOJIbI MOCJICJI0BATEILHOCTh CBOMX JCUCTBHI | memnepa
XUMHH. usi e U3y4eHUs Y TIPOTHO3UPYIOT UX PE3YIIbTaT. mypul
JL.O. yenmpa HOBOTO | KOMMYHHUKATH | €CTECTBEHHO- Ilo3nasamenvHvie: BbIIBUTAIOT nAGMUHOS
«Touka pocmay | MaTepH | BHBIX HAy4YHBIX apryMeHTbI, YCTAaHABIIMBAs IPUYUHHO- | blii,
ana KOMIIETEHTHOC | JAWCHUTUIMH. CJIEJICTBEHHBIE CBSI3U MEXKLY mepmome
TU B oOmennu | [IpuBoasaT mpumMepsl | u3ydaeMbIMU SIBICHUSIMHU, U3BIEKAIOT | mp,
u MaTepuaibHbIX U Heo0X0UMYI0 HH(pOpMAIHIO U3 971eKmpon
COTPYHMYECT | 3HAKOBBIX UIIU MPOYUTAHHOTO TEKCTA. JUmMKa.
BE CO CHUMBOJIbHBIX KommynuxamusHvle: yMerOT
cBepcTHUKaMHU. | mojeneid. CobupatoT | GopMynupoBaTh COOCTBEHHOE MHEHHE,




e HIapOCTEP>KHEBBIE OTCTauBaTh €€; BJIAJICIOT
MHTEJJIEKTYal | MOJIEIHM HEKOTOPBIX | MOHOJIOTMYECKON M JUaOrMYECKOM
BHBIX YM€ HUH: | XUMUYECKUX B-B. dbopmamu peun.
aHAJIN3UPOBAT
b TEKCT
yuyeOHHMKa
3. ArperatHbie Ypok ®opmupyrorcs | Paznuuaror tpu Pecynamuenvie: Yaarcs onpenensarb 83,
COCTOAHMA U3YYeH | OTBETCTBCHHOE | arperaTHbIX IeJTb CBOCH JIeATEIbHOCTH, HAa OCHOBE nooe.
BeIIeCTB us OTHOIIEHHE K | COCTOSIHUS COOTHECEHHS TOTO, UTO YK€ YCBOEHO, k I[IP
HOBOT'O | YYEHHIO, BCIIIECTBA, H TOTO, YTO €III¢ HEM3BECTHO, Nol
MaTepu | FOTOBHOCTb U | YCTAHABJIMBAIOT CaMOCTOSITEJIBHO JIBUTaThCS 110
ana CIOCOOHOCTB K | CBSI3M MEXAY HUIMHM | 3aJJaHHOMY ILJIaHY, OLIEHUBATh U
CaMOpAa3BUTHIO | HA OCHOBE KOPPEKTUPOBATh MOJTy4YEHHBIN
u B3aMMHBIX pe3yabTar.
camMo00pa3oBaH | Mepexo0B. Ilo3nasamenvHule: BHIABUTAIOT
nto Ha ocHoBe | Habmronator apryMeHTbI, YCTaHABIIMBAsI IPUYUHHO-
MOTHBAIlUM K | XUMHUYECKUI CJIE/ICTBEHHBIE CBSI3U MEX]LY
00y4YeHHIO U JKCIEPUMEHT U M3Yy4aeMbIMU SIBJICHUSIMH, U3BJICKAIOT
MO3HAHUIO; JIeNaloT BBHIBOJBI HA | HEOOXOIMMYIO HH(POPMAIUIO U3
KOMMYHHKATHB | OCHOBE MPOYUTAHHOTO TEKCTA.
Has HaOTIOICHUH. Kommynuxamuenwvie: @opMupyroTcs
KOMITETEHTHOCT peueBbIe YMEHUS: ydarcs
b B OOIICHUH U BBICKA3bIBaTh CY)KJICHUS C
COTPYIHUYECTB UCIO0JIb30BaHUEM (DUBUYECKUX
e co TEPMHUHOB U TIOHATHUH,
CBEpPCTHUKAMH B dbopMynupOBaTh BOMPOCHI U OTBETHI B
nporecce XO/I€ BBITOJTHEHUS 3a/laHus,
00pa3oBaTENbHO 0OMEHUBATHCS 3HAHUSMU MEXKIY
i YJIEHAMU TPYIIIIbI 1S TPUHSATUS
JeSITEIbHOCTH. 3((EKTUBHBIX COBMECTHBIX PEHICHHH.
4. VYpok- | @opmupoBanu | Onpenenstor Pecynamusnvle: npeodpazyror nooe.
%’%’g{,’y KMAMNC | npakta | s OCHOBHO€ NPAKTHYECKYIO 314y B Kk I[IP
Mpaxmuueckas | M KOMMYHHUKAaTH | XUMHUYECKOE MIO3HABATENbHYI0, OCYLECTBIISIFOT No2
paboma Nel BHBIX o0opyoBaHue. [I03HABATENIBbHYIO PE(PIEKCUIO B
«IIpasuna KOMIIETEHTHOC | 3HaroT npaswia Tb, | OTHOIIEHNHN AEHCTBUN MO PELLICHUIO
MEXHUKY TH B OOIIEHUH | paboTaIoT ¢ [MO3HABATEILHBIX 3a1a4.
bezonacrocmu u i
" 71a00paTOPHBIM Ilo3nasamenvHuvle: NAXOT ONPEACICHUS

HeKoniopbsle




8U0bL pabom

4 COTPYAHUYECT | 000pYIOBaHHEM U HOHATHUSAM, MOTYT HAUTH CIIOCOO
zgjggqggfoou BE CO HArpeBaTEbHBIMUA | PELIEHHS POOIEMHOMN 3a1aun
PAMOpULLY. CBEpCTHHKAMH. | IpuOOpamMu B Kommynukamuensie: yaacTBYIOT B
COOTBETCTBUH C JIMAJIOTe, KOJICKTHBHOM OOCYKICHUU
npasunamu Th. pOoOJIEMBI.
9. VYpok- | ®opmupoBanu | 3HAIOT MpaBHUIia Pezynamusnule: peodpasyror Hamuux cmp.
n”:;,"l:,{,’y KIMANAC | npaktu | s TEXHUKH NPAKTUYECKYIO 3329y B memnepa | 23
Ipaxmuyeckas | M KOMMYHHKATH | 0€30MacHOCTH MpH MI03HABATEIBHYIO, OCYIIECTBIISIOT mypol,
paboma Ne2 BHBIX pabore B MI03HABATEIBHYIO PEPIEKCHIO B CNUPMOBK
«Habnwooenue 3a KOMIICTEHTHOC | XMMHUYECKOM OTHOIIECHHUH JCUCTBUH 110 PEIICHUIO a
eopsiuell ceevolly. TH B OOIIeHNN | KaOWHETE. [I03HABaTEILHBIX 3a/1a4.
g{?&;fg?fn‘;a» " OnpenenstoT IlosnasamenvHoie: ZIA10T ONpeIeTIeHHUs
COTPYAHUYECT | SBIICHHS, MOHATHUSM, MOTYT HAWTH CIIOCO0
BE CO XapaKTepU3YIOIIUe | pemIeHus MPoOIEMHOM 3a1a4n
CBEPCTHUKAMH. | TOPECHHUE CBEYH. KommyHnuxamuenvie: yaacTBYIOT B
JIAJIoTe, KOJUICKTHBHOM OOCYKICHUN
pOOIEMBI, BIIA/ICIOT MOHOJIOTHUECKOM
U TMATOTUIECKON OpMaMu peyH.
6. @usnieckue | Vpok Onpenensars Paznuuator Pecynamuesnvie: ymenne COOTHOCUTh | [lamuuk 84,
iﬁi?l{;ﬂ B usydeH | obuue as usnyeckue u CBOM JIEHCTBHUS C IIAHUPYEMBIMU memnepa | nooz k
' ust BCEX U XUMHYECKHE pe3yabTaTamMu, OCYIIECTBIISATh mypul 1IP
JL.O. yenmpa HOBOTO | MHIWBHIyalbH | SIBJICHUS, YACTHIC KOHTPOJTb CBOEH NIESITETHHOCTH B niamunos | Ne3
«Touka pocma» | marepu | ble IpaBUIa BEIIECTBA M CMECH. | MPOIECcCe JOCTHKEHHSI pe3ybTarTa, blll
ana paboThI Kiaccupunupyor u | onpeaessTh cnocoObl IeCTBUH B

MPUBOISAT TIPUMEPHI
cMecen.

pamKax MpeaaoKEeHHbIX YCIOBUH U
TpeOOBaHUM, KOPPEKTHUPOBATH CBOU
JEHCTBUS B COOTBETCTBHHU C
M3MEHSIOIIEHCS CUTYaIUe,
OIICHUBATh PE3YJAbTATHI PEIICHUS
MOCTABJICHHBIX 33724 U JIp.
Ilo3nasamenvHule: YeTKOE
MIPEJICTaBICHHUE O «(HU3HUECKUX
SBIICHUSX)», «XUMHUYECKUX SIBJICHUSIX
(peakuusx)»; IPUMEHATh UX Ha
MpaKkTUKe; YMEHHE CO3/1aBaTh,
MPUMEHSITh U TPE0OPa30BLIBATH 3HAKU
Y CUMBOJIbI, MOJIEJIM U CXEMBI JIJIs




peleHus y4eOHbIX U TT03HABATEIBHBIX
3a/1a4; MCII0JIb30BaHUE OCHOBHBIX
MHTEJUICKTYaJIbHBIX ONEpalliii: aHau3
U CHUHTE3, CpaBHEHUE, 000011IeHNE,
BBISIBJICHHE TPUYHHHO-CIICACTBCHHBIX
CBsI3€H, IOMCK aHAJIOTOB;
dbopMuUpOBaHKE U PA3BUTHE
KOMIIETEHTHOCTHU B 00J1acTH
ucnosszoBanus UKT (UKT-
KOMIIETEHIIHH ); NCIIOJIb30BaHUE
Pa3TUYHBIX UCTOYHUKOB JIJISI
MOJTYYEHUS] XUMUYECKOMN
MH(pOpPMaLMU; TOCTAHOBKA U
dbopMynupoBaHHe LEIH U 3a]1a4
ypoka; GopMyIupoOBaHUE U
apryMeHTalus TIMYHOTO MHEHUSI.
Kommynuxamuegnvle: 0CO3HAaHHO U
MIPOU3BOJILHO CTPOUTH PEUEBOE
BBICKa3bIBaHUE B YCTHOU (hopme;
apryMEeHTHPOBAHO OTBEYaTh Ha
BOIIPOCHI, 000CHOBBIBATh CBOIO TOUKY
3peHus; CIylIaTh U IOHUMAaTh PeYb
JPYTUX; BCTYyIaTh B ydeOHOE
COTPYIHHYECTBO C YUUTEIEM U
OJ/IHOKJIACCHUKAaMH, OCYIIECTBIIATh
COBMECTHYIO JEATEIbHOCTD B Mapax,

rpynmnax u jp.

7.
Hncemprkymaoice
no Th!
IHpakmuueckasn
paooma Ne3

«Ananusz nousgoi .

JI1.O. yenmpa
«Touka pocmay

Ypoxk-
MIPaKTH
KyM

®opMupoBaHU
e
MIO3HABATEJIbH
BIX UHTEPECOB
1 MOTHBOB,
HaIlpaBJIEHHBIX
Ha U3y4CHHE
buznyeckux u
XUMHUYECKUX
SIBJICHUIA.

3Hal0T npaBuiIa
oOparieHus ¢
71a00PaTOPHEIM
000pyIOBaHUEM,
CIoCOOBI pa3IeIICHHUS
OJIHOPO/IHBIX
cMecei.

YMerT npoBoIUThH
paszzeneHnueM cMmeceit
GuIbTpOBaHUEM U

Pezynsamusnvie: NIIaHUPYIOT CBOIO
paboTy, CaMOCTOATENBHO
KOHTPOJIUPYIOT BPEMsI BBITIOJIHEHUS
pas3INYHbIX 3aJaHUH.
Ilo3nasamenbHule: OCYIIECTBISIOT
CPaBHEHME, CTPOST JIOTUUECKUE
LIENIOYKH PACCYKJIEHUH, AaHATTU3UPYIOT
VCTUHHOCTb YTBEP)KJICHUN U3y4aroT
SIBJICHUSI Ha TPaKTHKE.
Kommynukamuenvie: crniocoOHbBI

Lugposoii
MUKPOCKO

n, damyuk
pH.

ochop
MUmob
Habo
oenus




BBITIAPUBAHUEM. 00BEKTUBHO OLICHUBATH JAPYroro.

8 8. ATomHO- Kom6u | ®opmuposanue | OOBICHSIOT, YTO Pezynsasmuenvie: npeodpa3yror 85
MOJIEKYIAPHOC HHUpPOBa | ITIO3HABATEJIbHBI | TAKOE XUMUYECKHUI MPAKTUYECKYIO 33/1a4y B
%’(quHe' HHBII | X HHTEPECOB, | DJIEMEHT, aToM, TI03HABATEbHYIO, OCYIECTBIIAIOT
3;2\%3;?“6 YPOK HAIPAaBJICHHBIX | MOJIEKYJIa, MI03HABATEIBHYIO PE(IEKCUIO B

Ha M3y4eHHe QUTOTPOTIHSI, MOHBL. | OTHOIICHHUH JCHCTBHI 110 PEIICHHUIO
3aKOHOB XMMWH,| Pa3mu4aroT mpocThie | MO3HABATEIIBHBIX 33/1ad.
UHTEJUIEKTYalb | U CIIOKHBIC Tlo3nasamenvHuvle: yCTAaHABIUBAIOT
HBIX YMEHUH BEIECTBA, BEIIESCTBA | MPUYUHHO-CIICJACTBCHHBIE CBSI3U
aHAJTM3UPOBATh | MOJICKYIISIPHOTO H MEX]Ty COCTAaBOM MOJIEKYIT U
UHPOPMALINIO U | HEMOJIEKYISIPHOTO CBOHMCTBaMH aJUTOTPOITHBIX
JIeNIaTh BBIBOJIBL| CTPOCHUS MO MUK KACIOPO/Ia.
KommyHnukamuenvie: GOpMyITUPYIOT
OCHOBHBIE ITOJIOKESHHSI ATOMHO-
MOJICKYJISIPHOTO YUEHHSI.

9 9. 3Haku Kom6u | ®opmupoBanu | HasbiBaror u Pecynamusnvle: cTaBsT yueOHYIO 86
XMMHICCKHX HHUpOBa | € 3aIMCHIBAIOT 3HAKU 3a/1a4y Ha OCHOBE COOTHECEHUS TOTO,
ﬁeMeHTOB' HHBII | mo3HaBaTenbH | XO. OMHCHIBAIOT YTO YK€ H3BECTHO, U TOTO, UTO EIIé
T a%?ji%inﬁiel/cfaﬂ YpOK BIX UHTEPECOB, | CTPYKTYpPY TaOJNHIIBI | HEM3BECTHO; MPOTHO3UPYIOT
MeHeneesa HaIpaBJeHHBIX | XO. OOBICHIIOT pe3yabTaT YCBOCHUS 3HAHUIM,

Ha U3y4YeHHE 3TUMOJIOTHYECKHE OIICHUBAIOT PE3yJbTaThl PaOOTHI.

OKpYXKaloIleTO | Hayajia Ha3BaHWH ®opmupoBanne UKT -

Mupa, ymeHue | X3 U UX OTACTbHBIX | KOMIETEHTHOCTH.

aHAJIM3UPOBAT | AaTOMOB. Ilo3nasamenvHule: XapaKTEPU3YIOT

b nH(pOpPMaLIKIO, KOTOPYIO HECYT 3HAKU

nHpopmaruio XD.

U JIeNaTh Kommynuxamugnole: y4acTBYIOT B

BBIBO/JIBI. JMaiore, CIyIaT U MOHUMAIOT
JIPYTUX, BBICKA3bIBAIOT CBOIO TOUKY
3peHus 10 MOBOJIy PACCMaTPUBAEMOTO
BOIpOCA.

10 10. Xumngeckue | Ypok H3zyuarom Pezynamusnuie: cTaBsAT yueOHYIO 87

(hopMyIBI. U3y4eH Xumuyeckue 3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO,
usi NOHAMUSL: 4TO YK€ U3BECTHO, M TOTO, YTO eIIé
HOBOTO OTHOCHUTENbHAs HEU3BECTHO; MPOTHO3UPYIOT
MaTepu aTOMHasi U pe3yabTaT YCBOSHUS 3HAHUM,
ana MOJIEKYIISIpHast OIICHUBAIOT PE3yJIbTaThl PAOOTHI.




11 11. CocraBnenue | Ypok Mmacca, xumuueckass | @opmupoBanue UKT - 87
XUMUYECKUX COBepII dopmyna; KOMIIETEHTHOCTH.
bopmyi. €HCTBO onpeoensom: llo3nasamenvHuvle: XapaKTEpU3YIOT
BaHUSA Ka4eCTBEHHBIN U UHPOPMALINIO, KOTOPYIO HECYT
3YH KOJIM4ECTBEHHBIN (GopMyJIbl BEIIECTB.
cocraB BeniecTBa o | KommyHuxamueHvle: y4aCTBYIOT B
XUMHYECKOH JIMaJIore, CAYIAIOT H MOHUMAIOT
bopmyre; JPYTUX, BEICKa3bIBAIOT CBOIO TOUKY
BLIYUCTAIOM 3pEHHsI 110 TTOBOJYy pACCMAaTPHBAEMOTO
OTHOCHUTEITLHYIO BOTIpOCa.
MOJIEKYIISIPHYIO
Maccy BEIIeCTBa;
Paznmuuarot nHIEeKCHI
U K03 PUIIHEHTHI.
12 12-13. Ypok ®dopmupoBanue | OOBSICHSIOT, YTO Pezynamuenvie: mIIaHUPYIOT CBOIO 88
BanenTHOCTS M3YYCH | IMO3HABATEIbHBI | TAKOE BAJICHTHOCTh, | PabOTY, CAMOCTOSITEIILHO
13 ust X UHTEPECOB U | IIOHUMAFOT KOHTPOJIUPYIOT BPEMsI BBITIOJTHEHUS
HOBOTO | MOTHBOB, OTpaXXC€HHE MOPSJIKAa | pa3IMYHBIX 3aaHuil. OBIajeHue
MaTepH | HalpaBJICHHBIX | COCIUHEHUS aTOMOB | OCHOBAaM HCCIIE0BATEIbCKOM
ana Ha U3y4eHUU B MOJIEKYJIax JeSITEIbHOCTH.
OKPY’KAIOILIETO | BEIIECTB Ilo3nasamenvbHule :yMEIOT COCTABIIATH
Mupa. MOCPEJCTBOM bopMyIbl COEAMHEHUH TIO
CriocoOHOCTD K | CTPYKTYPHBIX BaJICHTHOCTH U OIPENENISIOT
CaMOpa3BUTHIO. | GOPMYII. BaJICHTHOCThH 3JIEMEHTa 110 hopMmyIie
€ro COeTUHEHUS
Kommynuxamugnvie: crnocoOHbI
00BEKTHBHO OLIEHUBATH JAPYroro
14 14. Xumnueckue | Kombu | ®opmupoBanu | 3HaloT ompenenenue | PeeyrnamusHvle: mpeoOpa3yroT Llamyux 89
peaxuu. HUpPOBa | € MOHSITUS MPAKTHYECKYIO 33724y B pH
[Ipu3naku u HHBIN OTBETCTBEHHOT | «XMMHYECKasi MO03HABATENbHYIO, OCYIIECTBIISIIOT
YCIOBUS UX YPOK O OTHOILIEHUS | peaKlus», IPU3HAKK | TIO3HABATENIbHYIO pe(ICKCHIO B
MIPOTEKaHMSL. K yueoe, U YCIIOBHS OTHOILIEHUH JCUCTBUH 1O peIIeHUI0
CHOCOOHOCTH | BOBHUKHOBEHUS U MO3HABATENbHBIX 33/1a4.
JI.O. yenmpa oOyJaromuxcsi | TeUeHUus llosnasamenvruvie: NAXOT ONPEIEICHUS
«Touka pocmay K XUMHYECKHX TIOHATHAM, MOTYT HaliTH CrI0co6
CaMOPAa3BUTHIO | PEAKLIUH, TUIIbI pelieHus mpoOIeMHOM 3a1auu
U peakuuit 1o Kommynuxamuensvie: yaacTBYIOT B




camoo0OpasoBa

MOTJIOIICHHUIO NJIN

JIMAJIoTe, KOJJISKTUBHOM OOCYKICHUN

HUIO. BbIJICJICHUIO po0OJIEMBI, BJIAZICIOT MOHOJIOTUYECKOM
DHEPTHH. U TMAJIOTUYECKON (opMaMu peyn.
15 15-16. 3akon Ypok ®opmupoBaHu | 3HAIOT onpesiesienue | Peeynsamugnvle. CTaBAT yueOHbIC Becwvi 810
16 COXpaHEHUSs U3y4eH | e XUMHYECKUX 3a/1a4M (CaMOCTOSATENbHO, IPU 9/1eKMPOH
MAacChI BEIIECTB. | U OTBETCTBCHHOT | YPaBHCHHI, MOMOLIY YYUTENS), TIAaHUPYIOT Hble
XUMUYECKHE HOBOTO | O OTHOLLUEHUS | 3HAYEHUE y4eOHYIO I TEIbHOCTD, OLIEHUBAIOT
ypaBHEHHUS. MaTepu | K YUCHUIO KOd(pPUIMCHTA B MIPABWJIBHOCTH BBITIOJIHCHUS ACUCTBHI
ana UCIIOJIB3YS XUMHYECKUX ¥ BHOCSIT B HUX KOPPECKTHBBIL
JLO. yenmpa CIEUAIIbHO ypaBHEHUAX. YMEWT | [lo3nasamenvhbie: CTPYKTyPUPYIOT
«Touka pocmay 0I00paHHBIE | COCTABIIATH TEKCT, BBIJCISISI B HEM
CpEeJCTBa. YpaBHEHUS peakluii | BTOPOCTEIICHHYIO U TJIABHYIO
Ymenue Ha OCHOBE 3aKOHa nH(pOpPMaLIMIO, TAIOT OIpe/IeIeHHE
OIICHHUTH COXPAHEHUS MAcChl | MOHATHUSAM, YCTAHABJIUBAIOT
CTCTICHD BEIIECTB, MIPUYHUHHO-CJICJICTBCHHBIC CBSI3U.
ycrexa Win paccTaBisiTh Kommynuxamugnoie: ymeror ¢
Heyclexa K02 pHUIHEHTHI. JIOCTaTOYHOM MOJTHOTOW M TOUHOCTHIO
cBoeit BBIPA)KaTh CBOU MBICIIH, BIAJICIOT
NEeITEIbHOCTH MOHOJIOTHYECKOU U TUAJIOTMYECKOM
dbopmamu peun
17 17. Tuns Ypok JanbHeimee Knaccudpunupyror Pezcynamusnvie: camocToOATEIEHO IIpubop 811
XUMHUYCCKUX n3ydeH | GOpPMHUPOBAHU | XUMHUYECCKUE GOopMYITHPYIOT 3aaHKUE: OTIPENEIIIOT | 01
peaxuuii. usi e peaxIuu 1o €ro 1eJb, IUIAHUPYIOT aITOPUTM €ro ONnvIMos ¢
Peakuuun HOBOTO | MO3HABATEJIbH | MPU3HAKY YKCIIa U BBITIOJTHEHMSI, KOPPEKTUPYIOT paboTy | anekmpuy
COEIMHEHUS U MaTepu | OTO MHTEpeca. | COCTaBa PEareHTOB U | MO XOJY €ro BHIMOJHEHHUS. ecKum
Pa3IoKEHHSL. ana @opMUPOBaHU | MPOIYKTOB. IloznasamenvHule: NAIOT ONPEACICHUS | MOKOM.
e XapaKTepU3YIOT POJib | MOHSATHUSIM, OCYIIECTBIISIIOT CPAaBHEHUE
JL.O. yenmpa KOMMYHHKATH | KaTalU3aTOpPOB B 00BEKTOB, CAMOCTOSATEIHLHO BbIOUpast
«Touxa pocmay BHOM nporekanuu XP KPUTEPUH JUIs 9TOTO, HAXOJIAT
KOMITETEHTHOC UH(GOPMALIKIO C UCTIOTB30BAHUEM
18 18. Peakuuu Ypox TH B OOIIEHUU pecypcoB OMOIMOTEK U CeTH §11
3aMelIeHHs U M3y4eH | UnTepHer.
obmena. i COTPYTHHYECT KommynuxamusHvle: BCTYNaroT B
HOBOTO | pe ¢ JIMAJIOT, a TaKKe Yy4acTBYIOT,
Matepu | o nnoxmaccHUK HAOIIOAIOT U OMUCHIBAIOT
ana amMu B XUMHYECKUN SKCIIEPUMEHT C

nporiecce

MMOMOIIIBIO PYCCKOTO SA3bIKA U sA3bIKA




yueOHOM XUMHH.
JESITEIBHOCTH.
19 19. IloBropenue | Vpoxk @opMUpPOBaHH | YMEKOT IPUMEHSTH Pecynamuenvie: camoCTOSATENBLHO
¥ 0000IICHNE 10 | 0606wy | e 3HAHUS, YMEHUS U (GOPMYITUPYIOT 33JIJaHUE: ONPEACTISIOT
THeéw?agHaqaanH €HUS M | KOMMYHHUKATH | HaBBIKH ITPH €ro 1eJb, TUIAHUPYIOT aJITOPUTM €T0
o XEIMW{ S, CHUCTEM | BHOM BBITIOJIHEHU T BBITIOJTHEHH S, KOPPEKTHPYIOT paboTy
HOHSTHS aTu3al | KOMIIETEHTHOC | TPEHHUPOBOYHBIX M0 XOJy €r0 BBITOJTHEHUSI.
17011 TH B OOIEHUU | YIPAKHEHUU U Ilo3nasamenvHule: AOT ONpeAEICHUS
u 3a/TaHAN MOHSTHSAM, OCYIIECTBIISIOT CPABHEHHUE
COTPYJHUYECT 00BEKTOB, CAMOCTOSTEILHO BRIOUpast
BE C KPUTEPHUH TSI 3TOTO, HAXO AT
OJIHOKJIACCHUK MH(OPMALIMIO C UCTIOJIB30BaHUEM
amMHu B pecypcoB OMOJIMOTEK U CeTH
npoiecce Nurtepner.
yuebHouccen Kommynuxamugnvle: BCTynaroT B
OBaTEJIbCKOM JTAJIOT, a TaKXKe Y4aCTBYIOT B
NEeSITEIbHOCTH KOJUIEKTUBHOM OOCYXJICHUU
BOIIPOCOB, YUACTBYIOT B IUCKYCCHUHU.
20 20. Ypok HanpHeiiee YMerT npuMeHsTh Pezynamuesnvie: camoCTOSATEIBLHO
Konrposbnas KOHTPO | (DOPMUPOBAHM | 3HAHMS, YMEHUS U bopMynUpPYIOT 3aJJaHUE: ONPEAETSIOT
El%[(i(;)laoﬂ‘;}lanb g7t e HaBBIKH, €ro 1eJb, IUIAHUPYIOT aITOPUTM €ro
HbIe KOPpEeK | MO3HABaTENbH | MOJYYECHHBIE B XO/I€ | BBIMOJHEHHSI, KOPPEKTUPYIOT paboTy
SHMHICCKHe U OTO MHTEpeca, | U3y4eHHs JaHHOM 10 XOJ1y €r0 BBIIOJIHEHUSI.
MOHSITHS » 3HaHUH | GOPMHUPOBAHU | TEMBI, IPU Ilo3nasamenvHule: NAOT ONpeAETICHUS
€ XUMUYECKON | BBIOJHEHUN MOHSTHSIM, OCYIIIECTBIISIIOT CPABHEHHE
KYJIbTYPBI. KOHTPOJILHOM 00BEKTOB, CAMOCTOATEIHLHO BbIOUpast
®opmupoBaHu | pabOTHL KPUTEPUU I 3TOTO, HAXOIAT
e UH(OPMALIHIO C UCTIOTB30BAHUEM
KOMMYHUKaTH pecypcoB OMOIMOTEK U CeTH
BHOM WNurepHer.
KOMIIETEHTHOC KommynukxamusHvle: BCTYNaroT B

TH B OOLI[EHUU
u

AUajJor, a TakKe y4aCTBYIOT B
KOJIJICKTUBHOM OGCY)KJICHI/II/I




COTPYTHUYECT
BE C
OJTHOKJIACCHUK
aMH B
porecce
yueOHOMU
JESTSIILHOCTH.

BOIIPOCOB, YU4aCTBYIOT B JUCKYCCHH,
BJIAJICIOT MOHOJIOTHYECKOH U
JMAJIOTUIECKOH (popMamu peun.

Paznen 2. Baxkneiilme npeacraBuTesin Heopranudeckux Bemiects. KosimuectBenHnble oTHOeHUs1 B XumMuu (18 yaco)
21 1. Ananus Ypok XapakTepu3yrT Pecynamusnvie: 0CO3HAIOT TO, YTO IIpubop 8§12
KOHTDOJIBHOH m3ydeH | OpUEHTUPYIOT | OOBEMHYIO JOJIO y’K€ YCBOEHO U TO, YTO €lI€ HYKHO ons
%?)i;z/xm'n ero us ca B KOMITOHEHTOB YCBOHTB, Ha OCHOBE 3TOTO onpedenen
COCTAB. HOBOTO | HPaBCTBEHHOM | BO3[yXa, CaMOCTOSATENBHO CTaBsT yU4eOHbIE us
JLO. yenmpa MaTepu | COJCPKAaHUM U | PACCUUTHIBAIOT €€ 110 | 3a7a4H. cocmasa
«Touxa pocmay» | ana CMBICTIE o0beMy 3Toit cMecu. | [losHasamenvhbie: BOCHPUHUMAIOT 6030yxa.
COOCTBEHHBIX MH(OPMALIMIO Ha CIIyX U BU3YaJIbHO,
MOCTYIIKOB CTPYKTYPUPYIOT TEKCT, BBIICIAS B HEM
BTOPOCTETICHHYIO ¥ TJIaBHYIO
nH(pOpPMaLIHIO, TAIOT OIpe/ieIeHHE
MOHITHSIM, CPAaBHUBAIOT U
TPYNIIUPYIOT OOBEKTHI.
Kommynuxamugnvie: onuChIBaIOT
00BEMHBIN COCTaB BO3/IyXa U
MOHMMAIOT 3HaUEHHUE TIOCTOSTHCTBA
9TOTO COCTaBa JJIsl 3J0POBbs
22 2. Kucnopo. Ypok ®opmupoBaHu | XapaKTepU3YIOT O030H | Pecynsimugnble; CaMOCTOATEIBHO 8§13,
U3y4eH | € CIIOCOOHOCTH | KaK aJUIOTPOIHYIO OTIPEIEIIAIOT LeIb Y4eOHOM nooe K
usi yyammxcs K Mo I (DUKAIUIO JEeSITeNIbHOCTH, TIJIaH BBITIOJIHEHUS 1P
HOBOTO | CAMOPAa3BUTHIO | KUCIOPOJA. 3aJjaHui, OLEHUBAIOT IPABUIBLHOCTD No4
MaTepu | U [TpoBoasT, BBITIOJTHEHUS 3aJaHHI.
ana camoo0Opa3oBa | HaOIIOAAIOT, Ilo3nasamenvHovle: yCTaHABIUBAIOT
HUIO Ha OTHCBHIBAIOT XHM. MPUYHUHHO-CIICICTBEHHBIE CBSI3U
OCHOBE 9KCHEPUMEHT IO MeX a1y PU3NIECKIMH CBOMCTBAMU

MOTHBAIUH K
00yuYeHuIo 1
TIO3HAHHIO.

HOJTy4EHUIO,
COOMpaHHIO U
pacro3HaBaHHIO
KHCIIOpoia ¢
co0JII0JICHUEM NPaBUII

KHCJIOPOJa U CII0OCOOaMU ero
coOupaHusl.

KOMMyHMKamuGHbl@.’ OIMUCBIBAIOT
(du3ryecKre 1 XUMUYECKHE CBOHCTBA
KHCIIOPOJIa.




Th.

23 3. Ypok- |@opmupoBanue | Paboraror ¢ JIO u Pecynamusnvle: camoCTOATENHHO cmp.6
Hucmpykmasgie | npakry (0TBETCTBEHHOTO | HArPEBATEIbHBIME OTIPE/ICIISIIOT LeNb y4eOHOM 8
no Tb! KyM OTHOILICHUS K npubopamu B NS TeIbHOCTH, TUIaH BBHITIOJHEHUS
Ilpakmuueckasn o
paGoma Nod. [YUIEHHUIO, COOTBETCTBHUHU C 3alaHHH, OLEHMBAIOT NPABIILHOCTD
‘«JTorvuenue. TOTOBHOCTH K npaswiamu Th. BBITIOJTHEHUS 3a/ITaHHH.
cobupanue u CaMOpPa3BUTHIO. | BeImosHsIOT IlosnasamenvHvie: HAOIIONAIOT 32
pacnosxaganue @DopmupoBanue | mpocreimme CBOWCTBAMU BEIECTB U SIBICHUSIMH,

KUCI0pOOa» WHTEJUIEKTYalb | MPUEMBI OOpalIeHUsT | MPOUCXOISAIINMH C BEIECTBAMHU.
HBIX YMEHUH, ¢ JIO. Cobupator Kommynuxamugnvie: onuChIBalOT
CTPOHTH KHCJIOPOJ] METOZIOM | XUMHUYECKHUI IKCTIEPHUMEHT,
[pacCY)KJICHHS, | BHITECHCHUS COCTaBJISIFOT OTYET IO Pe3yJIbTaTaM
QHAITM3UPOBATh, | BO3AYyXa, MIPOBEICHHOTO YKCIIEPUMEHTA.
NenaTh BRIBOJIBI | PAcIO3HAIOT €TO.
24 4. Oxcupl. Kom6u | ®opmupoBanu | 3HaioT Xumudeckoe | Pezynsamugnvie: CTaBAT yueOHbIE 8§14
HUpOBa | € TIOHSATHE: OKCH/IBI. 3a71auy, IIIAHAPYIOT YIEOHYIO
HHBIN UHTEJUIEKTyal | YMEIOT Ha3blBaTh! JEeSTENbHOCTD, OLIEHUBAIOT
YPOK BHBIX YMEHUH | OKCHJIBI IO UX IPaBUIBHOCTb BBITIOJIHEHUS IeHCTBUI
aHam3a, bopmynam Y BHOCST B HUX KOPPEKTHBBI.
CHHTE3a, OTIPEIETISIIOT: IlosnasamenvHobie: CTPYKTYpUPYIOT
yMEHUI CTENEHb OKUCIIEHUSI | TEKCT, BBIJEIASA B HEM
JienaTh 3JIEMEHTOB B BTOPOCTENEHHYIO U TJIaBHYIO
BBIBO/IbI OKCHJIaX. UH(POPMaLKIO, AAOT OIpeIe/ICHIE
3HaroT HOHATUAM, YCTaHABIIMBAIOT
KJIacCU(UKALMIO U HPUYHHHO-CJICICTBEHHBIE CBS3H.
XUMHUYECKHE KommyHnukamuenvie: yMeIOT C
CBOMCTBa OKCHJIOB JOCTAaTOYHOM MMOJIHOTOM U TOYHOCTBIO
BBIPA)KAaTh CBOU MBICJIU Y 3HAHUSI.
25 5. Bomopoz. Kom6u | ®opmupoBanu | YMeTb IPUMEHATh | Pecynamuenvle: TIaHUPYIOT yUEOHYIO §15
HHUpOBa | € 3HaHUS, YMEHUS, NeSITeNbHOCTD, OLIEHUBAIOT
HHBIN NIO3HABATENbH | HaBBIKH, NPaBUIBHOCTH BBIMIOJIHEHHS Y4€OHBIX
YPOK Oro MHTepeca | MOJy4eHHBIE IPU JecTBU.
U MOTHBOB. U3y4eHUU JaHHOH Ilo3nasamenvHule: yCTaHABIUBAIOT
®OpMHPOBAaHU | TEMBI. NPUYMHHO-CJIE/ICTBEHHBIE CBS3U

€ CII0COOHOCTH

yqaluxcsd K

XapakTepusyrT
COCTaB MOJIEKYJIBI,

MEXKAY (PU3NYECKUMH CBOWCTBAMHU U
crioco0amu coOMpaHust BOJOPOJaA,




CaMOpPa3BUTHIO | (hu3HYeCKue u MEXTy XUMUYECKHMH CBOWCTBAMU U
u XUMHUYECKUE €ro MPUMEHEHHUEM.

camooOpa3oBa | CBOICTBa, Kommynukxamusnwvie: ydacTByIoT B
HUIO Ha HOJy4eHHe U quanore, 0opOPMIISIFOT CBOU MBICITH B
OCHOBE [IPUMEHECHUE YCTHOM U MUCbMEHHOH (opme.
MOTHBAIlUHA K | BOJOPOJIA.

00y4eHHIO U

NO3HAHUIO.

26 6. VYpok- | ®opmupoBanu | PaGorats ¢ Pecynamusnvie: mnanupyroT yueOHyto | Jamuuk
nH:;‘ng’I/)meam MpaKkTu | € J1a00paTOPHBIM JeATEIIHbHOCTD, OIICHUBAIOT memnepa
Hnaxn.muecmm KyM. NIO3HABATENBH | 000pYyHIOBaHHE MPABHIBHOCTE BEITONTHEHNS YUEOHBIX | mypbl
pacoma Ne 5 OT0 MHTEpeca | HarpeBaTelbHBIMH JCHCTBUIA.

«Ionvuenue. Y MOTHBOB. npubopamu B llo3nasamenvHule: BOCHPUHUMAIOT
cobupanue u q)OpMI/IpOBaHI/I COOTBETCTBHUHU C I/IH(l)OpMaHI/IIO BHU3YaJIbHO, IAalOT
pacno3nasanue e ciocobHoctu | npasuiamu Th. OTIpe/ICIICHUS TIOHSTHSIM, CPAaBHUBAIOT
6000p00ay y4aluxcs K BrimonsaATs U TPYIIIUPYIOT 00BEKThI, HAXOIAT
CaMOpa3BUTHIO | POCTEHIIINE 3aKOHOMEPHOCTH.
U npuemsl oOpamenust | Kommynuxkamuguvie: OQOPMISIIOT
(J(]T.OOl;Kbéezgfnc; a» camooOpazoBa | ¢ JJabOpaTOPHBIM CBOU MBICITH B HI/ICLMeHE{oﬁ dhopwme;
HUIO Ha 000pyI0BaHHEM: OTIMCHIBAIOT XUMHUYECKUN
OCHOBE cobuparpb mpuodop AKCIIEPUMEHT, COCTABIISIOT OTUYET TI0
MOTHBAIMM K | JIJISI TIOJTy4EHUS pe3yapTaTam paboThI.
00yuYeHuIo u ra3oB, IPOBEPATH €T0
MO3HAHUIO HAa FePMETHYHOCTh U
UCMOJIb30BATh IS
MOJTy4EeHHUs BOIOpOJia
27 7. Kucnotsl Kombu | @opmupoBanu | 3HAIOT XUMUYECKOe | PecynsimugHvle. TUITAHUPYIOT CBOIO 816
HUpPOBa | € NMOHSITHE: KUCJIOTa, | paboTy, CAMOCTOSITENILHO
HHBIH UHTEIJIEKTYal | I1eJo4yb. Ha3bIBalOT | KOHTPOIHMPYIOT BpEMs BHITIOJTHEHHS
YPOK BHBIX YMEHUN | KUCIOTHI IO UX pa3IMYHbIX 3aJaHHH.
aHanu3a, dbopmymnam. IloznasamenvHule:
CUHTE3a, CocraBasiiot JAIOT OTIpeAeTICHUS TIOHATHUSM,
YMEHHH XUMHYECKUE OCYIIIECTBIISIIOT CPAaBHEHHE, CTPOSIT
Jenath dbopMyIIBl KHCTIOT. JIOTUYECKHE 1IETIOUKH PACCYXKIACHHM,
BBIBO/JIBI. Onpenensiior AHATU3UPYIOT HICTUHHOCTD

KUCJIOTHI 110 UX
dopmynam.

YTBEPKICHUM.
Kommynukamuenvie:




CIIOCOOHBI 00BEKTUBHO OLICHUBATH
JIPYToro.

28 8. Cosn Kom6u | ®opmupoBanu | 3HAIOT HOHSTHE: Pezynamusnule: IIaHUPYIOT 8§17
HUPOBA | A COIJIb. MOCJIEI0BATEIBHOCTh CBOUX JACHCTBUI
HHBIN KOMMYHUKATH | YMEIOT Ha3bIBATh W OPOTHO3UPYIOT UX PE3YJIIbTAT.
YPOK BHBIX COJIM TI0 UX IlosnasamenvHoie: BBIIBUTAIOT
KOMIIETEHTHOC | (hopMmymam. apryMeHThI, yCTaHABIUBAsA IPUYUHHO-
TH B 00mennn | CocTaBiIsroT CIIEICTBEHHBIE CBSI3U MEXKIY
n XUMHUYECCKUEC HN3Yy4YaCMbIMHU SBJICHUSMH, U3BJICKAIOT
COTpYIHHYECT | GOPMYIBI COJIEH. HE00X0UMYI0 HH(OpMAIHIO U3
BE CO Omnpenensor cou IPOYUTAHHOTO TEKCTA.
CBEPCTHUKAMH. | TI0 UX (hopMyaam KommynukamueHule: yMerOT
3HaroT dbopMynupoBaTh cCOOCTBEHHOE
KJIaCCU(PUKAIIIO MHEHUE, apI'YMEHTUPOBATH CBOXO
CPETHUX COJICH. TOYKY 3pEHHsI, OTCTaUBaTh €€ He
BpaXJ1€OHBIM IS JPYTrUX 00pazom;
BJIAQJICIOT MOHOJIOTHYECKOH U
JIMAJIOTUYECKOr (hopMamu pedn.
29 9-10. Kommuects | Kom6u | ®opMmupoBaHu | 3HAIOT XUMHUECKUE | Pezynamuenvie; CTaBAT ydeOHBIE §18
BCHICCTBA. HUPOBa | € CTOMKOTO TIOHSTHS: MOJIb, 1IEITH, TPEOOpasys MPaKTHYCCKYIO
30 Mouisibnas Macea |y | mosmasatenpH | MoNSPHAS Macca. 3a1a4y B TI03HABATEIHHYIO,
BetectTpa. YPOK oro uHTepeca. | Beramcnsior CaMOCTOSTEIEHO aHATN3UPYIOT
3HaHUs MOJISIPHYIO Maccy, YCIIOBHSI IOCTHXKECHUS IIETIH,
OCHOBHBIX KOJINYECTBO OIICHUBAIOT MPABHIILHOCTh
NPUHIUIIOB M | BEIIECTBA. BBITIOJTHEHHS JICHCTBHS,
paBUII POTHO3UPYIOT JajbHEHIIIee Pa3BUTHE
OTHOIIICHUS K npoiiecca.
PUPOJIC. Tlo3nasamenvHule: BBIIEISIOT

Heo0XouMyI0 HH(OpMaIHIO,
CTPYKTYPUPYIOT CBOU 3HAHWSI,
BBISBJISIIOT IIPUYMHHO-CJICICTBEHHBIC
CBSI3H;

OTIPEIENAIOT KPUTEPUH I CPAaBHEHUS
(baxTOB, SBICHUH.
KommynuxamusHule: BHICTYIIUBAIOT U
00BEKTHBHO OLIEHUBAIOT JPYroTo,
YMEIOT BECTH JTUAJIOT, BEIpaOaThIBas




o0111ee pelrieHue.

31 11. MonsipHblit Ypok . 3HalT XUMH4eckoe | Pezynsamugnvie: CTaBAT y4eOHYIO 8§19
00BEM rasos. n3ydeH | POpMUPOBAHU | IIOHATHE! 3a/1a4y 10Jl PyKOBOJCTBOM YUMTEIS,
3axon ABoraapo | g e MOJISIPHBIN 00BEM. IUTAHUPYIOT CBOIO JICATEIIHOCTD MO
HOBOTO | KOMMYHHUKATH | YMEIOT BBIYUCIIATE: | PYKOBOJCTBOM YUUTEIIS.
MaTepu | BHOM o llo3nasamenvHnuvle: aHATU3UPYIOT
ana KOMIIETEHTHOC | KOJI-BY (Macce) 00BEKT, BBIJIETISISL €70 CYIIECTBECHHBIC
TH B yueOHOM | ra3000pa3HOTO MPU3HAKH, YCTAHABIUBAKOT
COTPYIIHUYECT | BEIIECTBA €TO MPUYNHHO-CJICJICTBCHHBIC CBSI3U.
BE€ CO 00beM, TI0 00beMY Kommynuxamuenvie: ymeroT ¢
CBEPCTHUKAMU | ra3000pa3HOTO JIOCTaTOYHOM MOJTHOTOM M TOYHOCTBIO
U TIeJaroTOM BEIIECTBA €ro KoJ- BBIPA)KaTh CBOW MBICIH, BIIA/ICIOT
BO (Maccy). MOHOJIOTUYECKOU U TNAJIOTUIECKON
dbopMamMu peuu.
32 12-13. Pemmierne | Ypok ®dopmupoBaHU | YMEKWT NPUBOIUTE | Pecynsamugnvle. CTaBAT yueOHYIO 820
3aza4 ¢ U3y4YeH | e pacu€Tel 1Mo 3a71aqy MOJT pyKOBOJICTBOM YUYHTEJI,
33 WCTIOJIb30BaHUEM | UsI OTBETCTBEHHOT | (hopMyiaM ¢ TUTAHUPYIOT CBOIO JICATEIIEHOCTD TIO
TOHATUI HOBOTO | O OTHOILLIEHHUS | UCTOJIb30BAHUEM PYKOBOJCTBOM YUUTEJIS.
«KOJUYECTBO Marepu | K ydeoe, nousaTuii:N , Vm, M, | Iloznasamenvhvie: aHaTU3APYIOT
BEIIECTBAY, ana CIIOCOOHOCTH NA. 0OBEKT, BBIJICTISISL €70 CYIIECTBECHHBIC
«MOJISIpHAst oOyuaronuxcs MPU3HAKU, YCTAHABJIUBAIOT
Mmaccay, K MPUYNHHO-CJICICTBEHHBIE CBSI3U.
«MOJISIPHBII CaMOPa3BUTHIO Kommynuxamugnoie: ymeror ¢
00BEMY, «IHCIIO u JOCTATOYHOH MOJHOTOM U TOYHOCTHIO
ABoraapoy. camoo0OpazoBa BBIPA)KaTh CBOU MBICITH, BJIAJICIOT
HHUIO. MOHOJIOTHYECKON U TUaTOrHUeCcKOn
dbopmamu peun.
34 14. Bona. Ypok ®opmupoBanu | Hayuamcs : Pecynamusnvle: cTaBiT yueOHYIO IIpubop 8§21
OcHoBaHus. U3y4eH | e XapaKTepu30BaTh 3a[a4y MoJ pyKOBOJCTBOM YUUTENs, | 014
usi UHTEIJIEKTYal | CTPOCHHE MOJIEKYIIbI | MJIAHUPYIOT CBOIO JIEATENBHOCTh MOJ] | ONbIMOG C
JI.O. yenmpa HOBOI'0 | BHBIX YMeHHﬁZ BOJI0pOJa, PYKOBOJACTBOM YUYHUTEIIA. JNeKmpuy
«Touka pocma» | yarepy | pabora c (usnueckue u Tosnaeamenvivie: aHATU3APYIOT ecKum
ana TEKCTOM U XUMHYECKUE 00BEKT, BBIJIETISS €r0 CYIIECTBEHHBIE | MOKOM.
JIPYTUMH CBOMCTBA BO/IBI, MPU3HAKU, YCTAHABIUBAIOT
UCTOYHUKAMU | OOBICHATH MPUYHNHHO-CIICICTBEHHBIE CBSI3U.
uH(bOpMAIIUY, | AHOMAJIMH BOJIBI, KommynuxamusHvle: yMeroT ¢

OCYIICCTBJICHA

CIOCOOBI OYUCTKHA

JOCTaTOYHOM MOJIHOTON U TOYHOCTBIO




€ aHanm3a u BOJIbL, IPUMEHSTh B | BEIPAXKATh CBOM MBICITH, BJIAJICIOT
CUHTE3a, ObITY (QUIBTPHI AT | MOHOJIOTUYECKOW U INAJIOTHYECKON
YMEHHE JIENIaTh | OYUCTKH BOJBI, dbopmamu peuwu.
BBIBOJIBI U PaBUIBHO
000011eHUSI. UCII0JIb30BATh

MUHEPAITBHYIO BOJTY,

BBITIOJTHSATH PacyeThl

1o ypaBHeHusiM XP,

MIPOTEKAIOIIUX C

y4aCcTHUEM BOJIBI.

Tonyuam

B03MOJNCHOCMb

HAYYUMbCA.

00BEKTUBHO

OIICHHUBATh

uH(GOPMAIUIO O

BEIeCTBaxX U

XUMHYECKUAX

nporieccax.

35 15. PacTBOpBL. Vpoxk OcyiiecTBiaed | YMETh IPUMEHATE Pezynamuenvie: TIIAHUPYIOT y4EOHYIO 8§22,
Maccosas nosst W3YYCH | e aHallu3a u 3HaHWs, YMEHHUS, JIEATENHHOCTD, OI[EHUBAIOT nooe K
PacTBOPEHHOTO | g CHHTE3a, HaBBIKU TIPU NPaBUIHLHOCTH BHITIOJTHEHHS Y4E€OHBIX 1P
BeIecTsa. HOBOI'O | YMEHUE JIeJaTh | U3YYEHUH TEMBbI NIEUCTBUI. No6

MaTepH | BBIBOJIBI U «PacTBOpBI». Tlo3nasamenvHovle: BOCIPHHUMAIOT
aia 000011IeHH. nH(pOpMaIMIO BU3YaJIbHO, JAIOT
dopmupoBaHU OTIpEJICIICHUS TIOHSTHSIM, CPAaBHUBAIOT
€ JINYHOCTHBIX U TPYIIHPYIOT 00BEKTHI, HAXOIST
Npe/ICTaBICHU 3aKOHOMEPHOCTH.
1 0 IEHHOCTH Kommynuxamusnuvle: ohopMISIOT
PUPOJIBI. CBOM MBICJIM B TIMICBMEHHOH (opme.

36 16. VYpok- | @opmupoBanu | Onpenenstor Pecynamusnvle: npeodpazyror Jlamuux cmp
Hucmpykmaogiwe | ppaxry | s OCHOBHOE IIPAKTUYECKYIO 33Ja4y B onmuueck | 97
?Io Tb! KyM KOMMYHHUKATH | XUMHUYECKOE MO3HABATEIbHYIO, OCYIIECTBIISIOT ot
p ‘f g)]ﬁaujl‘t@egkaﬂ BHBIX obopymoBaHue. MO3HABATENbHYIO peIeKCHIo B NJIOMHOCT
«IIpuzomosnenue KOMIIETEHTHOC | 3HAIOT MpaBuUIIa OTHOIICHUH JCHCTBH MO PEIICHUIO u
pacmeopa c TH B OOIICHUH | TEXHUKHU MO3HABATENbHBIX 33/1a4.
3A0AHHOT u 0€30MacHOCTH MPU Ilo3nasamenvHole: NAIOT ONPEACTICHUS




maccogoii donel COTpYIHHMYECT | paboTe B HOHSTUAM, MOT'YT HAUTH CII0CO0
pacmeopennoco BE CO XUMHUYECKOM peteHust poOIeMHOM 3a1a4n
getyecmear. CBEpCTHHKAMH. | KaOMHETe. Kommynukamuensvie: yaacTBYIOT B
JL.O. yenmpa JMAJIOTe, KOJUIEKTUBHOM OOCYXKICHUH
«Touka pocmay poOJIEMBI, BIIAICIOT MOHOJIOTHUECKOM
U TMAJIOTUYECKOI pedblo.
37 17. O6006menne | Ypox | JanbHeiimee | YMeTh IPUMEHSTH Pezynsamuenule: caMOCTOSITEIBHO
u 000011 | hopMupoBaHH | 3HAHUS, YMEHUS U (bopMyYIHPYIOT 3aJaHUE: OTIPENIEIISIOT
CHCTEMATISALNA | oppgy | e HaBBIKU TIPU €T0 I1eJIb, IUTAHUPYIOT aJITOPUTM €r0
3HaHUH 10 Teme
«BaskHCHIIIE CHCTEM | MTO3HABATEIbH | BBHITIOJTHEHUH BBITIOJTHEHHSI, KOPPEKTHPYIOT paboTy
npesicTauTeny | ATH3AIl | OTO HHTEPECA. | TPEHMPOBOUYHBIX 10 XO/Y €T0 BBHITIOJTHEHUSL.
HEOpPraHW4YecKux | UM dopMHpOBaHU | YIIPAKHEHUN H IlosnasamenvHbie: TAIOT OMPEICTICHUS
BEIIIECTB. e 3alaHAN MOHSATHUSIM, OCYIIIECTBIISIIOT CPaBHEHUE
KonmuecrBeHHst KOMMYHHUKaTH 00BEKTOB, CAMOCTOSATEIHHO BbIOUpast
¢ OTHOINCHUS B BHOI KPUTEPHH JUTSA 3TOTO, HAXOIAT
XM KOMIIETEHTHOC UH(POPMAIIUIO C HCTIOIB30BAaHUEM
TH B OOIIEHUU pecypcoB OMOIHMOTEK U CeTH
u Nurtepner.
COTPYIHUYECT KommynukamueHule: BCTYNAIOT B
BE C JIMAJIOT, a TAKKe YJ4acTBYIOT B
OJTHOKJIACCHHUK KOJUIEKTUBHOM OOCY)KJICHUT
aMH B BOIIPOCOB, YYaCTBYIOT B IMCKYCCHH,
nporuecce BJIJICIOT MOHOJIOTUYECKON U
y4eOHO —Hccie JIMATTOTUYECKOH PEUbIo.
JIOBATEIHLCKOU
JeATEILHOCTH
38 18. Ypok OcymiectBiieH | YMeETb IPUMEHATh Pecynamusnvle: nnaHupyOT yueOHYIO
KonTposabnas KOHTpPO | e aHanu3au | 3YH npu u3ydeHun | 1esTelbHOCTb, OL€HUBAIOT
pa6ora Ne2 a1 U CHHTE3a, TeMbl «BaxHelmume | mpaBUIBHOCTH BBITIOJIHEHUS YI€OHBIX
«Baxkneiimme KOPpEK | yMEHHE JieslaTh | MPeCTaBUTEIH JEeHCTBHH.
MpeICTABUTEN | LUH BBIBO/IbI U HEOPraHMYecKuX Ilo3nasamenbHule: BOCIPUHUMAIOT
HEOPraHW4ecKH | 3HaAHUN | 000OIIEHUS. BEIIIECTB. UHPOPMALIMIO BU3YaIbHO, JAlOT
X BeLLeCTB. ®opmupoBanu | KoianuecTBeHHbIe OTpe/ieIeHUs TOHATHM, CPAaBHUBAIOT
KosmyecTtBeHH e OTHOILEHHUS B U TPYIIUPYIOT OOBEKTHI, HAXOAT
ble OTHOLIEHUS NpPEICTAaBICHU | XUMHUN 3aKOHOMEPHOCTH.
B XMUMHM» 1 0 LeHHOCTH Kommynukamuenvie: ohopMIIsIoT
IPUPOIBI. CBOM MBICJIM B IMCbMEHHOH Qopme.




Pa3nen 3. OcHOBHBIE KJIacChl HeOprauuveckux coeannennii (10 yacon)

39 1. Ananus Ypok ®opmupoBaHu | 3HAIOT U MIOHUMAKOT | Pecynsimusenvie: CTaBsAT yaeOHBIC 823
KOHTPOJIBHOH H3y4YeH | e XMMHUYeCKHe 3a/1a4u (CaMOCTOSITENIbHO, IPU
%360“’1' us WHTEIJICKTYal | MOHSTHS: OKCH/IBL. MTOMOIIY YYUTES ), ITIAHUPYIOT
KJII(:fCIE) émK arust | HOBOTO | BHBIX YMEHUH | YMEIOT Ha3bIBaTh: | yYCOHYIO JCSITEIHLHOCTD, OLIEHHBAIOT
1 CBOMCTRA. MaTepy | aHAJIH3a, OKCHJIBI TT0 UX MPABWJIBHOCTH BBITIOJIHCHUS JCHCTBHIA

ana CUHTE3a, dbopmynam. Y BHOCSIT B HUX KOPPCKTHBBIL.

YMCHHMA CocraBasiior Ilo3nasamenvhvie: CTpyKTYpUPYIOT

JeNiaTh XHUMHUYCCKUC TEKCT, BBIJICIISAS B HEM

BBIBO/IBI. (OpMYJIBI OKCUIOB; | BTOPOCTEIICHHYIO U TJIABHYIO
onpeaesiioT nH(pOpPMaLIMIO, TAIOT OIpe/IeICHHE
OKCH/IBI 110 MIX MOHSTHSIM, YCTaHABIUBAIOT
dopmynam. MIPUYHUHHO-CJICJICTBCHHBIC CBSI3U.
XapakTepu3yroT Kommynuxamusnwle: ymeror ¢
0o0IMe XUMUYECKHE | JOCTATOYHON IMOJHOTON Y TOYHOCTBIO
CBOICTBa BBIPAKATh CBOHM MBICITH, BIIAJICIOT
C0JIe00pa3yIONINX MOHOJIOTUYECKON U TUATIOTHYECKOM
OKCHJIOB. dbopmamu peun.

40 2. OcHOBaHMSI. KomOu | ®opmupoBanu | 3HaioT onpejiesieHne | Pecynsimugnvle: CTaBAT yueOHBIC Jlamyux 8§24
Hx HHUpOBA | € OCHOBAHHIA. 1[eJIA, CAMOCTOSITEIbHO aHATU3UPYIOT | pH,
Knaccgl(bnxaum HHBIH otBeTcTBeHHOT | Kimaccuukanuio u | yclIoBHs TOCTHXKEHUS 1IEIIH, 0ozamop
1 CBOHCTRA. YpPOK O OTHOILIEHUS | XUMHUYECKHE OIICHUBAIOT MPaBUIBLHOCTD 0bvema
JL.O. yenmpa K YUEHUIO CBOIicTBa BBITIOJTHEHHUSI ICHCTBUSI. HcuUoKoCcm
«Touka pocmay UCIIOJIB3YS ocHOBaHUil. YMmetoT | [loznasamenbHule: BHIICIAIOT u,

CHEIHAIbHO COCTaBIISITh He00X0UMYI0 HH(OpMAIIHIO U3 bropemxa,
nojobpanHsie | GopMyIIbI MIPOYUTAHHOTO TEKCTA, oamuux
CpeICTBa. OCHOBaHUI1 10 CTPYKTYpPUPYIOT CBOU 3HAHUS, memnepa
Ymenue HA3BAHUIO, OTIPEIENIAIOT KPUTEPHH I CPABHEHUS | mypol
OIICHUTD HA3bIBAIOT (bakToB, SIBJICHU. nIamuHo8
CTETEHb COEIMHEHHUS T10 KommynukxamusHvle: BbICTYIIMBAIOT U | bl
ycrexa uiu dopmyre. 00BEKTUBHO OLIEHUBAIOT JPYroro, oamuux
Heycrexa YMEIOT COCTaBIIATh | YMEIOT BECTH JIUAJIOT, BhIpaOaThIBas oasneHus,
CBOEM ypaBHEHUH peaklui, | oOlee perieHue. MACHUMHA
NEeSTEbHOCTH | XapaKTepU3YIOIINX K

xuM. CB-Ba Meuanxa.

OCHOBAHMI.

41 3-4. Kucnorsr: Kom6u | ®opmupoBanu | 3HAIOT XUMUYECKoe | PecyriamueHvle: TIIAHUPYIOT CBOIO Hudghposoii | § 25
KJaccuukarms




1 CBOKCTBA. HUpOBa | € NMOHSITHE: KACIOTa, | paboTy, CAMOCTOSITEIILHO MUKPOCKO
42 HHBII UHTEIJICKTYal | IeJ04yb. Ha3bIBaKOT | KOHTPOJIHMPYIOT BPEMSs BHITIOJTHEHHUS n, 0amyux
fTOOQKLZeZ Zicpncia» YPOK BHBIX YMEHUH | KUCJIOTHI IO UX pa3IMYHBIX 3aJaHHH. pH.
aHaym3a, dbopmynam. lloznasamenvhuie:
CUHTE3a, CocraBasiioT JAIOT OTIPEACTICHUS TIOHATHSM,
YMCHHIMA XHUMHUYCCKUC OCYIIIECTBIISIOT CPABHEHHUE, CTPOSIT
JeNaTh (bopMyJIBI KHCIIOT. JIOTUYECKHE IETIOYKH PACCYKICHUMH,
BBIBO/IBI. Onpenensiior AHATM3UPYIOT HICTUHHOCTH
KHCJIOTBI TI0 UX YTBEPKICHU.
dbopmynam. Ymewor | Kommynukamuenoie:
COCTaBJIATh CrocoOHBI OOBEKTUBHO OIEHUBATH
YPaBHEHUS PEAKLUH, | IPYyroro.
XapaKTePHU3YyIOITUX
XHUMHYCCKHC
CBOICTBA KHUCIIOT B
MOJICKYJIIPHOM 1
WOHHOM BHJIC;
OTIpEeISAIOT:
BO3MOKHOCTb
MPOTEKaHUS
TUMUYHBIX PEAKIMI
KHCJIOT.
43 5-6. Conn. KomOu | ®opmupoBanu | 3HAIOT XMMHUYeCKoe | Pecynsimugnvle: CTaBAT yueOHBIC Jlamyux 8 26
KHaCC“H(bHKaHH’I HUpPOBA | € MOHSITHE: COJIb. IEJTH, CAMOCTOSITSIILHO aHATU3UPYIOT | pH.
44 1 CBOUCTBA. HHBIN UHTEIJIEKTYal | YMEIOT Ha3bIBaTh YCIOBUS JOCTUKEHHUS LIETH,
JL.O. yenmpa YpOK BHBIX YMEHUN | COJIM MO UX OLICHUBAIOT MPaBUILHOCTD
«Touka pocmay aHaiu3a, dopmynam. BBITIOJTHEHHUSI ICHCTBUSI.
CUHTE3a, CocTaBiasiior IloznasamenvHule: BBIICIAIOT
YMEHHH XUMHYECKUE HE00X0IUMYI0 HH(pOpMAIIHIO U3
JenaTth dbopMybl coieit. MIPOYUTAHHOTO TEKCTA,
BBIBO/JIBI. Onpenensilor colu | CTPYKTYPUPYIOT CBOM 3HAHMUS,

1o ux GpopMmysam.
3Haror
KJIaccuUKAIMIO U
XMUMHYECKHE
CBOMCTBA CPEIHUX
coJie.

OTIPE/IEISIIOT KPUTEPUH U1l CPAaBHEHUS
(baxTOB, SBJICHUH.
Kommynukamugnvie: ymeroT ¢
JOCTAaTOYHOM MOJIHOTOM U TOYHOCTHIO
BBIPA)XKaTh CBOU MBICIIU ¥ 3HAHUS.




45 7. 'enernueckas | KomOu | ®opmupoBanu | 3HAT XuMuueckue | Pecyismugnvle: TIIAHUPYIOT 8 27,
CBA3b MCKAY HUpOBa | € CBOMCTBA OCHOBHBIX | IIOCJIEAOBATEILHOCTH CBOUX AEUCTBUN nooz K
KiIaccamu HHBIN [I03HABaTEIIbH | KJIA4CCOB U IIPOTHO3UPYIOT UX PE3YbTAT. 11P
HEOPraHUYECKUX
BOLIECTB. YPOK BIX HHTEPECOB, | HEOPraHHYECKHX llo3nasamenvhvie: BbIIBUTAIOT Ne7

HAIpPAaBJICHHBIX | COEIUHEHUH, apryMeHTHI, YCTAHABIIMBAS IPUIHHHO-
Ha U3y4YeHHE orpezesieHue CJIEJICTBEHHBIE CBSI3U MEX]LY
3aKOHOB TEHETUYECKON CBSA3H. | U3y4aeMbIMU SIBIICHUSIMU, U3BJIEKAIOT
XUMHH, YMeIT COCTaBIATh | HEOOXOUMYIO HH(POPMALIUIO U3
UHTEJJIEKTYal | ypaBHEHUS MPOYUTAHHOTO TEKCTA.
BHBIX YMEHUH | XUMHUYIECKHIX Kommynuxamuenvle: ymeroT
aHAJIM3UPOBAT | PEAKIIUM, dbopmynrpoBaTh COOCTBEHHOE
b XapaKTepHU3yIOIIHe MHEHUE, ApIYMEHTHUPOBATh CBOIO
UHPOPMAITUIO | XUMUYECKHE TOYKY 3pEHHUsI, OTCTAauBaTh €€ He
U JienaTh CBOiicTBa 1 BpaXJ1€OHBIM IS JPYTrUX 00pazoMm;
BBIBO/IBI. FEHETUYECKYIO CBS3b | BJIQJCIOT MOHOJIOTUYECKON U
OCHOBHBIX KJIaCCOB JaJIOrM4ecKkoi hopMamMu peyi.
HEOPraHMYeCKUX
coeqUHEeHNHI

46 8. Ypok- | ®opmupoBanu | YMeroT oOpamarkes | Peyramuenvle: IpeoOpasyroT cmp.
Hucmpykmase | npaktn | ¢ C XUMHUYECKOH MPAKTHYECKYIO 33]1a9y B 120
no Tb! KYM. KOMMYHHKAaTH | MOCYJOH 1 TI03HABATEIHHYIO, OCYIIECTRIIIOT
Ilvakmuueckasn
padoma Ne7 BHBIX 71a00pPaTOPHEIM MO3HABATENbHYIO peq)vnexcmo B
« Pewenue KOMIIETEHTHOC | 00OpYyJIOBaHUEM; OTHOIICHUH JCHCTBHI 10 PEIICHUIO
KCNEePUMEHMAb TU B OOIICHUH | UCTIOJIH30BATh MO3HABATEJIbHBIX 33/1a4.

HbIX 3A0ay No u puoOpeTEHHbIE Ilo3nasamenvHule: NAOT ONpeAeICHUS
meme cotpynnuuect | 3YH, nonydeHHnie MOHSATHSAM, MOTYT HAalTH CIIOCOO
«Ocnosnvre BE CO IPU U3YYEHUH TEMbI | PELIEHHUs IPOOIEMHOM 33141
%ZZEZIHW“KM cBepcTHUKaMHU. | «CBoiicTBa Kommynuxamuenule.: ydacTBYIOT B
COCOUHCH TN @opMUPOBAaHU | OCHOBHBIX KJIACCOB JMaore, KOJUIEKTUBHOM OOCYXICHUU

e HEOPTraHUYeCKNX poOJIeMbl, BIIAJICIOT MOHOJIOTUYECKOM

UHTEIJIEKTYal | COCTUHEHUI» MPU U IMaJoTUYecKoil popmMamu pedu.

BHBIX YMEHUHU: | BbIoJHEHUH [1P.

aHAIM3UPOBAT

b TEKCT

yueOHUKa,

pa3BUBAThH

HaOII0HATENbH




OCThb

47 9. Obobmenne n | Vpok | ®opmupoBanu | 3HAIOT MpaBuIa Pezynamuenvie: mIIaHupyrOT CBOIO
CHUCTEMATIBALNS | G06me | e obpareHus ¢ paboTy, CAMOCTOSTENBHO
3HAHUII [0 TEME
«OCHOBHEIC HUS U MO3HABATENIBH | JIAOOPATOPHBIM KOHTPOJHMPYIOT BpEMsl BBITIOJTHEHHS
KIIaCChI CHUCTEM | BIX HHTEPECOB | O0OpYIOBaHHEM, Pa3IUYHBIX 3aJIaHUH.
HEODraHWYECKUX | aTh3all | ¥ MOTHBOB, cnocoOsl pazaenenus | [loznasamenvhvie: TAIOT ONPEACICHUS
COCTTMHEHH T U HAIpaBJICHHBIX | OJHOPOIHBIX HOHSATHUSM, OCYILIECTBIISIIOT CPAaBHEHHE,
Ha U3y4YCHHE CMECEH. CTPOSIT JIOTHYECKUE TIETIOYKH
¢u3nyeckux 1 | YMeWT NPOBOJUTh | PacCyXJICHHUM, aHaTU3UPYIOT
XUMHYECKHX pasjelieHueM CMeceil | HCTHHHOCTD YTBEPIKICHUH, U3YJatoT
SIBIICHUH. GUIBTpOBAaHUEM U SIBJICHUS Ha TIPAKTHKE.
BEITIAPUBAHUEM. Kommynuxamuenvie:
CrocoOHBI OOBEKTUBHO OIEHUBATH
JPYToro.
48 10. Ypok DopMUpPOBaHU | YMEKT NPUMEHTh | Pecynsamusnsie. IAHUPYIOT CBOIO
E:é‘(;‘;“ﬁ:;‘ al | xontpo | e 3HaHUs, yMEHHS U paboTy, CaMOCTOSATETHEHO
«OCHORHEI® TS | OTBETCTBCHHOT | HaBBIKH B XOJIC KOHTPOJIMPYIOT BPEMS BEINOTHEHHS
KIIACCHI MPOBEP | O OTHOIICHUSI | M3YYCHUS TEMBI Pa3INYHBIX 3aJ]aHUH.
HEODIaHWYeCKM | Ki K yueoe, «OcHoBHbI€ K11acchl | [loznasamenvhbie:
X COCMMHEHUM | spappii | cIOCOOHOCTH | HEOPraHMYECKHUX JIAI0T OIPEAEIEHUS TOHSITHSIM,
oOyJaromuxcst | COeITUHCHUI. OCYIIECTBIISIIOT CPAaBHEHHE, CTPOSIT
K JIOTHYECKHUE [IETOYKU PACCYKICHHIH,
CaMOPa3BUTHIO AHATU3UPYIOT HCTUHHOCTD
u YTBEPXKJICHUN U3y4aroT SIBIICHUS Ha
camoo0pa3oBa NPaKTUKE.
HUIO Kommynuxamuenvie:
CIIOCOOHBI OOBEKTUBHO OIICHUBATh
JPYroro.
Paznea 4. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xummnueckunx 3jaemMenToB JI.U. MennesneeBa u crpoenne aroma. (8 yacon)
49 . Anammz Ypok ®opmupoBanu | OOBACHIIOT Pecynamuenvle: N1aHUPyOT CBOIO § 28
Eggg?;ﬁm{on W3y4eH | € IPU3HAKH, paboTy, CaMOCTOSATENLHO
EcTecTBeHHbIE usi OTBETCTBEHHOT | TIO3BOJISIFOIIINE KOHTPOJIUPYIOT BPEMsl BBITIOJTHCHUS
cemeiicTBa HOBOTO | O OTHOILIEHHS | OOBEIUHSTH TPYIIBl | Pa3IMYHBIX 33aHUN.
XUMUYIECKUX MaTepHu | K yueoe, XUMHYECKUX TosnasamenvHule:
SJIEMCHTOB. ana CIIOCOOHOCTH | BJIEMEHTOB B JIAFOT OTIPEICIICHUS IOHSATHSIM,
AM(OTEPHOCTE. 0o0ydaromuxcsi | €eCTeCTBEHHbBIE OCYIIIECTBIISIIOT CPAaBHEHHE, CTPOSIT
K CeMeCcTBa; JIOTUYECKHE [IETIOYKH PACCYKICHUN,




CaMOpa3BUTHIO
n

PacCKpbIBAOT CMBICII
Ha3BaHUU

AQHAJIU3UPYIOT UCTUHHOCTD
YTBEPKICHHUM U3y4aloT sIBJICHUS Ha

camMoo0pa3oBa | €CTECTBEHHBIX MIPAKTHKE.

HUIO. CEMEICTB; Kommynuxamuenuie:
O0OBACHSIOT YTO CrocoOHbBI OOBEKTUBHO OIEHUBATh
Takoe aM(OTEepHBIE | IPYTOTO.
COCIIMTHCHUSI.

50 2. OrkpBITHE Ypok ®opmupoBanu | Paznmmuuaror Pecynamusnvle: IIaHUPYIOT 829
Menneneesbim U3ydeH | e €CTECTBEHHYIO U MOCIIE0BATEIBPHOCTh CBOUX JICHCTBHIA
MIEDHO THYECKOTO
3AKOHA. us MO3HABATEIBH | ICKYCCTBECHHYIO ¥ TIPOTHO3HUPYIOT UX PE3YIIBTAT.

HOBOTO | BIX HHTEPECOB | KIacCU(UKAIUIO; Ilo3nasamenvHule: BBIBUTAIOT
MaTepH | U MOTHBOB, apryMEHTHPYIOT apryMeHTHI, YCTAHABIIMBAS IPUIHHHO-
aia HamnpaBlIeHHBIX | oTHeceHue [13 k CJICJICTBEHHBIC CBSI3U MEXKTY
Ha U3ydeHUe €CTeCTBEHHOU W3y9aeMbIMU SIBJICHUSIMH, U3BJICKAIOT
bu3ndecKuX U | KiIaccupUKaInu. HE0OXOMMYI0 HH(OPMAITHIO U3
XUMHYECKHX MPOYUTAHHOTO TEKCTA.
SIBIICHU. KommyHnukamuenvie: yMErOT
dbopmynrpoBaTh COOCTBEHHOE
MHEHHE, apTYMEHTUPOBATh CBOIO
TOYKY 3pEHHs, OTCTauBaTh € He
BpaXxeOHBIM sl APYTUX 00pa3oMm;
BJIAJICIOT MOHOJIOTHUECKOH U
JIMAJIOTHIECKOH (popMamu pedn.

51 3. OcHoBHBIE Ypok JanbHeinee 3HAKT CTpoeHUE Pezcynamusnvle: caMoCTOSATEIIBHO 8 30
g?ﬁggiﬁ; o u3ydeH | (OPMUPOBAHM | aTOMa, COCTaB (GOpMYITHPYIOT 3a/IaHKE: OMPEENIAIOT
ATOMOB usi e aTOMHOTO sJIpa, €r0 I1eJIb, IUTAHUPYIOT aJITOPUTM €ro

HOBOTO | MTO3HABATEJIbH | ONpECICHUE BBITIOJTHEHHSI, KOPPEKTHPYIOT paboTy

MaTepH | OTO MHTEepeca. | U30TOIOB, TPH BUJA | 11O XOJY €r0 BBITOJHEHHSI.

ana ®dopMHpPOBaHU | U3ITyYCHUS, Tlo3nasamenvHule: NAaXOT ONPEEICHUS
e OTpeieIICHUE TIOHSATHUSIM, OCYILECTBIISIIOT CPAaBHEHUE
KOMMYHHKATH | TIOHSTHUS 00BEKTOB, CAMOCTOSITEIILHO BBIOHpAst
BHOI «XUMUYECKHHA KPUTEPUU I ITOTO, HAXOIAT
KOMIIETEHTHOC | DJIEMEHTY. UH(OPMALIHIO C UCTIOTB30BAHUEM

TH B OOIIEHUN
u
COTPYTHHYECT
BE C

pecypcoB OMOIMOTEK U CeTH
WNurepHer.

Kommynukamusnwvie: BCTynaroT B
JIAJIOT, a TAK)KE YYaCTBYIOT B




OJTHOKJIACCHHUK KOJUIEKTUBHOM OOCYXJICHUH

amMu B BOIIPOCOB, YYACTBYIOT B IUCKYCCHH,
nporecce BJIQ/ICIOT MOHOJIOTUYECKOU 1
yueOHOM JUAJIOTHYECKON hopMamMu pedm.
JIESITeITHHOCTH.

52 4. Ctpoenue Ypok ®dopmupoBaHue | YMeWT cocmasisimy. | Pecynsaimugnvle. BBITIOTHIIOT 8§31
AJIEKTPOHHBIX U3YYCH | MO3HABATENIBHBI | CXEMBI CTPOCHUS 3aJIaHue TI0 MIPETI0KEHHOMY
00oJ04ex ust X HHTEPECOB, | aTOMOB TEepBBIX 20 AITOPUTMY, a TAK)KE CAMOCTOSATEITHHO
aTOMOB HOBOTO | HAaIlPaBJICHHBIX | DJIEMEHTOB B COCTABIISIOT TIJIAH BBITIOJTHEHUS
XUMHYECKUX MaTepH | Ha U3ydeHUE MIEPHOANIECKOM 3aJaHHS.
anemenToB 1-20 | anma PUPOIHBIX cucTeme; Ilo3nasamenvHbie: BOCHPUHUMAIOT
B Tabmnuue .M. 00OBEKTOB, 00BACHAIOM.: nH(pOpMaIHIO Ha CIIYX U BU3YaJIbHO,
Menneneena. MOHUMAaHHUS (UBHYECKHUI CMBICTT | CTPYKTYPUPYIOT TEKCT, BBIJICIISISI B HEM

IIEHHOCTH HOMEPOB I'PYIIITBl 1 | BTOPOCTETICHHYIO M TJIaBHYIO
TIPUPOIBI. neproia, K KOTOPsIM | HH(GOPMAIIHIO, af0T OTIPE/IeIICHNE
dopmMupoBaHUE | PUHAIICKHAT TTOHSTHSIM.

aKoJiornyeckoil | anement B [ICXD Kommynuxamuenvie: BnaneroT B
KYJIbTYpPBI Ha .. Menneneena, YCTHOW M MUCbMEHHOM peublo,
OCHOBE 3aKOHOMEPHOCTH YYacCTBYIOT JiMajiore, a TakKe B
pU3HAHUS M3MEHEHUS CBOMCTB | KOJUIEKTUBHOM OOCYXJACHUU
LEHHOCTHU 3JIEMEHTOB B BOIIPOCOB.

YKU3HU BO BCEX | Ipeesiax MajbIxX

ed MEPUOJOB U IIaBHBIX

OPOSBICHUSX. | MOATPYIII.

53 5. KomOu | Onpenensiror | Hayuamces: Pezynamusnuie: 8§32
[leprioguueckass | HUPOBA | CBOIO JIMYHYIO | OMMCHIBATH U [InanupyroT cBOU ACHCTBUS B
cucrema HHBIN MO3UIHIO, XapaKTepU30BaTh COOTBETCTBUU C IMOCTaBJICHHOI
XUMHYECKUX YPOK a/ICKBaTHYIO Tabnu4Hyto GopMy | 3a1a4eil U yCIOBUSMU €€ peaTn3aliu
3JIEMEHTOB muddepenuup | [ICXD JI.H. Ilosnasamenvhbie: CTaBIT
J.11.MenneneeBa OBaHHYIO MenpeneeBa; aenath | U GOPMYIUPYIOT LIETH U MPOOIEMBbI

CaMOOILICHKY YMO3aK/II04eHHUs O ypOKa; OCO3HAHHO M MPOU3BOJILHO
CBOUX YCIIEXOB | XapakTepe CTpPOSIT B YCTHOM U MUCHhMEHHON
B yueOe U3MEHEHHUs CBOMCTB | hopme
XUMHUYECKUX Kommynuxamusnule:
JIIEMEHTOB C Bnanenue MmoHONorn4yeckon u
YBEJIUYEHUEM JUAIOTHYecKoi opMamMu peun

3apsAA0B aTOMHBIX




szep.

Honyuam
B03MOJICHOCHb
HAy4UumvCsi.
MPUMEHATH 3HAHUS O
3aKOHOMEPHOCTAX
MIEPUOINYECKOMN
CHUCTEMBI
XUMHUYECKUX
AJIEMEHTOB IS
OOBSICHEHUS U

MpeABUICHUS
CBOICTB
KOHKPETHBIX
BEIIIECTB
54 6-7. Ypok ®opmupoBanu | Hayuamcs: Pecynamusnvle: cTaBAT yueOHBIC 833
XapakTepucTuka | M3ydeH | e XapaKTEPU30BaTh 3a/1a4yy Ha OCHOBE COOTHECEHUS TOTO,
55 XUMHYECKOTO us MO3HABATENIbH | XUMUYECKHE YTO y’€ U3BECTHO U YCBOCHO
3JIEMEHTa Ha HOBOTO | bIX UHTEPECOB, | AJIEMEHTHI 1-3-T0 yUYalumcsi, 1 Toro, 4yTo emié
OCHOBAHUHM €T0 MaTepH | HalpaBJICHHBIX | IEpUOa MO UX HEU3BECTHO
MIOJIOKEHUS B ana Ha U3Yy4YCHHUE nonoxenuto [ICXD | [losnasamenvruvle: caMOCTOATEIBHO
MEPUOIUNYECKO U MIPUPOAHBIX J.N. Menpeneena. BBIJICIISIIOT U (DOPMYITHPYIOT
CHUCTEME. 00BEKTOB, THonyuam MO3HABATENIbHYIO 1I€JIb
MOHUMAaHUS B03MOIHCHOCH Kommynuxamugnvle: GopmMynupyroT
LHEHHOCTHU Hay4umscs. coOCTBEHHOE MHEHHUE U MO3ULIUIO,
HPUPOJIBI. OTIMCHIBATh 3aJ1a10T BOIIPOCHI, CTOSIT MIOHATHBIE
@opMUpOBaHU | U3yYCHHbBIE JUIs TapTHepa MOHATHUS
e 0OBEKTHI KaK
9KOJIOTHYECKO | CUCTEMBbI, IPUMEHSS
I KyIbTYpBl Ha | JIOTUKY CHCTEMHOTO
OCHOBE aHaiM3a
MPU3HAHUS
LEHHOCTHU
JKU3HU BO BCEX
eé
MPOSIBIICHUSIX.
56 8. 3HaueHue Kombu | ®opmupoBanu | 3Haror Pezynamusnvie: cTaBsaT yueOHbIe




IIepnonnueckoro
3aKOHa U
[Tepuoanueckoi
CUCTEMBI
XUMHYECKUX
anemenTtoB J[. 1.
Menneneesa.

HHUPOBA
HHBIHI

YPOK

e
MIO3HABATCIIbH
bIX UHTC
pecoB, HaIpaB
JICHHBIX Ha
U3yYCHUC
HPUPOAHBIX
00BEKTOB,
IIOHUMAaHUs
IIEHHOCTH
IPUPOABL.

bopMyTUpOBKY
NEPUOANYECKOTO
3aKOHa,
oIpezeyieHue
nepuoa,
(bU3HYECKHI CMBICTT
Ne niepuona,
orpezesieHue
TPYIIITHI,
(bU3HYECKHI CMBICTT
Ne rpynnsl.

3a/1a4d Ha OCHOBE COOTHECEHHUS TOTO,
YTO YK€ U3BECTHO U YCBOCHO
y4aluMces, ¥ TOro, 4To eié
HEU3BECTHO

Tlo3nasamenvhvle: CaMOCTOSTEIBHO
BBIICTISIIOT U (JOPMYTHUPYIOT
MO3HABATEIBHYIO 11CJTh
Kommynuxamusnwvie: popmynupyroT
coOCTBEeHHOE MHCHHE U ITO3HUIINIO,
3aJ1al0T BOIIPOCHI, CTOST MOHSITHBIE
JUTSL TIApTHEPA TOHSTHS

Paznena 5. Xumnueckast

cBA3b. OKHCIauT

€J1bHO-BOCCTAHOBHTEIbHBIE peakuuu. (10 yacoB)

S7 1. Vonnas Ypok 3HaI0T Xumuueckoe | Pecynsamusenvie: 0CO3HAIOT TO, YTO Llamuux 8§34
XUMHYECKast u3ydeH | OpHEHTUPYIOT | HOHAmMuUe: VOH, YK€ YCBOEHO U TO, UTO €IIE HY>KHO memnepa
CBSI3b. us csi B WMOHHAs XUMHUYECKasi | YCBOUTbH, HA OCHOBE 3TOTO mypul

HOBOTO | HPAaBCTBEHHOM | CBSI3b. YMEIOT CaMOCTOSITEJILHO CTaBST yueOHbIE nIamuHo8
JLO. yenmpa MaTrepu | COAEpKaHWHU U | OIIPENENATh HOHHYIO | 3aJa4H. blld,
«Touka pocmay | a5a CMBICTIE CBA3b B XUMHUUeckuX | Ilosnaéamenvhbie: BOCIPUHUMAIOT oamuux
COOCTBEHHBIX | COETUHEHUSX, MH(OPMALIMIO Ha CITyX U BU3YalIbHO, memnepa
MOCTYIKOB COCTaBIISITh CXEMBI CTPYKTYPUPYIOT TEKCT, BBIIEISS B HEM | mypol
o0pa3oBaHUs BTOPOCTETICHHYIO U IJIaBHYIO mepmonap
MOHHBIX nH(pOpPMaLIMIO, TAIOT OINpe/ieiIeHHE HbII.
COEIMHEHHI. MOHITHIM, CPAaBHUBAIOT U
TPYIIHUPYIOT OOBEKTHI.
Kommynuxamuenvle: BIaieoT yCTHOM
U TUCbMEHHOM Peyblo, YIaCTBYIOT B
JMalore, a TaKkke B KOJUIEKTUBHOM
00CY)KJICHUU BOTIPOCOB.

58 2. Kopanentnas | Ypok ®opmupoBanu | 3HAIOT ompeaeneHue | Pecynsimuenvie: CaMOCTOSITEIHLHO 8§35
XUMHYECKast U3y4eH | € COCOOHOCTH | HEMOJSIPHOM OTIPEIEIAIOT LIeIb Y4eOHOM
CBSI3b usi yyammxcs K KOBAJCHTHOU CBA3H, | JESTENbHOCTH, IIJIaH BBHIIOJHEHHS

HOBOTO | CAaMOPAa3BUTHIO | MEXaHU3M 3a/IaHH, OLIEHUBAIOT MTPaBUILHOCTD
MaTepu | U 00pa3oBaHMs CBS3U. | BBINOJIHEHUS 3aaHUM.
ana camoo0pa3oBa IloznasamenvHule: BHIICTAIOT U
HUIO Ha (bopMynIUpYIOT O3HABATEILHON 11NN,
OCHOBE U3BJICKAIOT HEOOX0AUMYIO

MOTHUBAIlUU K

uH(OpPMAIIUU U3 TEKCTa, CTPOSIT




00y4deHuto 1

JIOTUYECKHE LIETIOUKH PACCYKJIEHUH.

MIO3HAHUIO. Kommynukamuensie: BIageroT yCTHOU
¥ TUCBMEHHOM PEYbl0, YIaCTBYIOT B
JIaJIore, a TAKKe B KOJUIEKTUBHOM
00CYXICHIU BOTIPOCOB.

59 3. KoBanentnas | Kom6u | @opmupoBanue| 3HAIOT onpeneneHue | Peeynsamuenvie: CaMOCTOSTEIBHO 8 36
HENoJIsipHas U HUpPOBa | OTBETCTBEHHOIO| D0, KOBaJIEHTHOI OTPENEIISAIOT LeIb YUeOHOM
TOJISIpHAs HHBIN OTHOIICHHS K | TIOJISIPHOM CBSI3H, JESTSILHOCTH, TIJIaH BBITIOJTHEHHS
XHUMHYECKast YPOK YUCHHIO, MEXaHHU3M 3aJJaHMiA, OLIEHUBAIOT MPABHILHOCTh
CBSI3b. TOTOBHOCTH K | 0Opa30BaHUs CBS3H. | BBINIOJHEHUS 33JaHUN.

CaMOPAa3BUTHIO. | YMEIOT onipenensite | [1o3nasamenvHble: BBIICTSIOT U
DopMHUpPOBAHKE | KOBAICHTHYIO GbopMyIHPYIOT MO3HABATEIBHOM 11EITH,
WHTEJUIEKTYalb | MOJISIPHYIO CBS3b B U3BIIEKAIOT HEOOXOAUMYIO
HBIX YMCHUH, | COCTUHCHHUSX, UHPOPMAIIUN U3 TEKCTa, CTPOSIT
CTPOHTH 3aIMCHIBATh CXEMY JIOTHYECKHE [IENOYKH PACCYKICHHM.
paccykaeHus, | oOpa3zoBaHUs CBs3U. | KommyHukamusHvle: BIACIOT YCTHOM
aHAIM3UPOBATh, Y TUCBMEHHOMN PEYbl0, YIaCTBYIOT B
JIeNIaTh BBIBOJIbI JMaore, a Takke B KOJUIEKTUBHOM
00CYXICHIH BOTIPOCOB.

60 4, Ypok ®dopmupoBaHu | 3HAKOT Xumuueckoe | Peeynamuenvle: TIIaHUPYIOT YUECOHYIO 8§37
Mertannuueckass | U3y4eH | € nousamue: NEeSITeNIbHOCTh, OLIEHUBAIOT
XUMHYECKast us OTBETCTBEHHOT | METaJUINYecKas MPABIWJIBHOCTH BBITIOJIHEHUS y4EOHBIX
CBSI3b. HOBOTO | O OTHOILLIEHHUS | CBSI3b; COCTABIISIOT NEeHCTBUIA.

MaTepu | K yuébe Ha CXEMBI ee Ilo3nasamenvhvie: BOCIPUHUMAIOT
ana OCHOBE o0OpazoBaHUs nH(OPMALIMIO Ha CIIyX U BU3YaJIbHO,

MOTHBAIUH K
00y4eHHIO U
TIO3HAHUIO.

JIAI0T OIpEAENICHUs MIOHATHUSIM,
CPaBHHUBAIOT U IPYHNIUPYIOT OOBEKTHI,
HaxX0JIAT 3aKOHOMEPHOCTH.
Kommynuxamuenvie: ydacTByIOT B
nuanore, opOpMIISIFOT CBOU MBICITH B
YCTHOW U MUCbMEHHOU (opMe.




61 5. Crenenb Ypok VYyacTByloT B | 3HaIOT Pecynamusnvle: ctaBAT yueOHbIC 838
OKHCJICHUS. U3Y4EH | JUajlore Ha onpeJielieHnE 3a/1a4u (CaMOCTOSITENILHO, TPU
Pemrenue us OCHOBE MOHSTHUS «CTETIEHb MOMOIIH YUUTEIS), TUTAaHUPYIOT
VIIPAXXHEHUW IO | HOBOTO | PAaBHOIPABHBIX | OKUCIICHUS» y4eOHYIO eI TeIbHOCTh, OLIEHUBAIOT
teme «CTeneHp MaTepH | OTHOIIEHUU U | .YMEIOT MPAaBUJILHOCTD BBITIOJHEHHS JEHCTBUI
OKHUCJICHUS ana B3aMMHOTO OTIPENIEIATh Y BHOCAT B HUX KOPPEKTHUBBI.

YBaXEHU, CTeNeHb OKucieHuss | IloznasamenvHuvle: CTPYKTYPUPYIOT

BbIpabaThiBas | o hopmyrie TEKCT, BBIJIETISISI B HEM

oO1ee BELIECTBA U BTOPOCTETICHHYIO U TJIABHYIO

perieHue. COCTaBJISITh nH(pOpPMaLIMIO, TAIOT OIpe/IeICHHE
dbopMyIIbI TIO MOHSTUSAM, YCTAHABIUBAIOT
CTETeH! MPUYHHHO-CIICJICTBEHHBIEC CBSI3H.
OKHUCJICHHS, Kommynuxamushvie: ymMEIOT C
HCTIONB3YS IPU JIOCTaTOYHOU MOJTHOTOW M TOYHOCTBIO
ATOM sl BBIpaXaTh CBOM MBICITH, BIIQJICIOT
AJIEKTPOOTPHUIIATEIBH | MOHOJIOTUYECKOW M THATIOTUYECKOM
OCTH. dbopmamu peun.

62 6. KomOu | ®opmupoBanu | 3HaIOT xumuueckue | Pecynsimuenvle: CTaBAT yueOHBIC 8 39
OxkucinurensHO- | HUpPOBa | € NOHAMUSA: LEJIH, CAMOCTOATENILHO aHAIU3UPYIOT
BOCCTAHOBUTEINb | HHBII OTBETCTBEHHOI' | OKUCIIUTEND U YCIIOBUS AJOCTUKEHUS LIEIH,

HBIE PEAKIINH. YPOK O OTHOUIIEHHUSI | BOCCTAaHOBUTEIIb, OLICHUBAIOT MPABUIIBHOCTH

K YYCHUIO OKHUCJICHUE U BBITIOJIHEHHU S IEUCTBUS.
UCIIOJIb3YS BOCCTaHOBJICHHE. Ilosnasamenvhbie: BBIACISIIOT
CrienuaIbHO Onpeodensirom: HEO0OX0AMMYI0 HH(OPMAITUIO U3
1noI00paHHbIe | CTENEHb OKUCIEHHUS | MPOYUTAHHOTO TEKCTa,
CpencTBa. 3JIEMEHTA B CTPYKTYPUPYIOT CBOM 3HAHUS,
YMenue COCIMHEHUH, ONPENEISAIOT KPUTEPUHU JUIsI CPABHEHUS
OLICHUTh OKUCJIUTENH U (bakToB, SIBJICHU.
CTEIIEHb BOCCTaHOBUTEIH, Kommynuxamuenvie: BbICTyIINBAIOT U
ycrnexa Ui TUI XUMUYECKOU 00BEKTUBHO OLIEHUBAIOT JPYroro,
Heycrexa peakuuu mno YMEIOT BECTH JTUAJIOT, BhIpabaThIBas
cBOEH W3MEHEHUIO CTETIeHU | 00lIee pelieHue.
JESATEIbHOCTH | OKHCIICHUS

XUMHUYECKUX

3JIEMEHTOB.

63 7. YopaxHenuss | Ypok - | @opMupoBaHHu | YMEIOT ONpenesith | Pezynsamueusie: IpeoOpa3yoT 3a0aH




B COCTaBJICHUH MpaKkTu | € CTEINEHb OKUCJICHUS | MPAKTUYECKYIO 3aj[a4y B ust no
OKHUCJIUTENIBHO - | KyM KOMMYHUKATH | 3JIEMEHTOB B MMO3HABATENIbHYIO, OCYILECTBIISIOT memp
BOCCTaHOBUTEITb BHBIX COCIMHEHHH, MO3HABATENbHYIO pe(hIeKCHIO B aou
HBIX PEaKLHM. KOMIIETEHTHOC | OKUCIIUTENIH U OTHOUIEHUH JICUCTBUM 110 PELICHUIO

TH B OOIIIEHUH | BOCCTAHOBUTEIIH, MO3HABATEJIbHBIX 3a/a4.

u OKHUCJICHHE U Tlo3nasamenvubie: AT ONpeneICHUS
COTPY/ZIHMYECT | BOCCTAHOBJICHHE MOHSITHSIM, MOTYT HallTH CIIOCO0

BE CO perieHust npoOIeMHON 3aaun
CBEpPCTHUKAMHU. Kommynuxamuenvie: yaacTByIOT B
dopMHupoBaHU JIUAore, KOJUIEKTUBHOM OOCYKIEHUN
e poOJIeMBbI, BJIaJIEI0T MOHOJIOTHYECKOM
WHTEJUICKTYal U TUAJIOTUYECKON hopMaMu pedH.
BHBIX YMEHUN:

aHaJIM3UPOBAT

b TEKCT

yueOHHKa

64 8. O600menue n | Ypok ®dopmupoBaHu | YMEOT Pezcynamusnvle: mnanHupyroT noem.
cucremaruzauusi | 0600m | s XapaKTepU30BaTh: MIOCJIEI0BATEILHOCTh CBOUX JIEHCTBHI nap.
3HaHUi 1o TeMaM | eHus 1 | kommyHukatu | [ICXO J1.H. Y MMPOTHO3UPYIOT UX PE3YJIbTar. 38,
«I13 u IICXD CHUCTEM | BHEBIX MenneneeBa, 3Ha0T | [lo3nasamenvHhble: BEIIBUTAIOT 39
JA.N. aTu3all | KOMIIETEHTHOC | COCTaB aroma. apryMEHTbI, YCTaHABIMBAsI IPUYNHHO-

MenpeneeBa u 5051 U B oOmeHnun | CocTaBistoT: CJIEICTBEHHBIE CBSI3U MEXY
CTPOEHHUE aTOMa» | 3HAHUHN | U ypaBHEHUS M3Y4aeMbIMU SIBJIICHUSMHU, U3BJICKAOT
n «CtpoeHue COTPYHHYECT | OKUCIUTEIbHO- HE00X0UMYI0 HHPOPMAIIHIO U3
BEILIECTBA. BE CO BOCCTAHOBUTEJIBHBIX | MPOYUTAHHOIO TEKCTA.
OxkucnurenpHo- CBEPCTHUKAMHU. | PEAKLIUM. Kommynuxamusnvie: ymeroT
BOCCTaHOBUTEIb dbopMynupoBaTh cOOCTBEHHOE
HBIE PEAKI. MHEHHE, apTYMEHTUPOBAThH CBOIO
TOYKY 3pEHMS], OTCTAUBATh €¢;
BJIAJICIOT MOHOJIOTHYECKON U
JMAJIOTMYecKoi opMamMu peym.

65 0. Ypok ®opmHpoBaHU | YMEIOT BBIUUCIATh | Pecynamusnule: peodpasyroT
KountpoabHas KOHTpO | € M0 XUMUYECKUM MPaKTUYECKYIO 33/1a4y B
padora Ne4 1S 1 KOMMYHUKATH | YPaBHEHUSIM MacCy | [IO3HABATEIbHYIO, OCYILECTBIISIOT

«I3 m IICXD | KoppeK | BHBIX 110 U3BECTHOMY MO3HABATENbHYIO peIeKCHIo B
JA.N. 1105071 KOMIIETEHTHOC | KOJIMYECTBY OTHOUIEHUH JIEUCTBUM 110 PELICHUIO
MenpesieeBa M | 3HaHWI | TU B OOLIIEHUM | BEIIECTBA, MT03HABATEJIbHBIX 3a/a4.




CTPOEeHue u BCTYNUBIIETO WX llo3nasamenvhule: NAOT ONpeAEICHUS
aToMa» u COTPYJHMYECT | MOJYYAIOIIETrOCs B MOHSITHIM, MOTYT HallTH CIIOCO0
«CTtpoeHnue BE CO pe3yabpTaTe peakiuy, | perieHus mpoOIeMHON 3a1auu
BelllecTBA. CBEPCTHHKAMH. | 1 HA00OPOT. Kommynukxamusnwvie: ydacTByIoT B
OxucanTeIbHo- DopMUpPOBAHU JUAJIOTe, KOJUIEKTUBHOM OOCYXJICHUN
BOCCTAHOBUTEJI e poOJIEMBbI, BJIaJICIOT MOHOJIOTUYECKOM
bHbIE UHTEIJIEKTYyal U AUajorundeckoi popmamu pedn.
peakuumn». bHBIX YMEHUM.

66 10. Aranu3
KOHTPOJIBLHOM
paboTHI.

67 Pe3zepBHoe
BpeMsl.

68




Ka.neﬂuapﬂo-TemaaneCRoe INVIAHUPOBAHHUE YPOKOB XUMHH € UCIIOJIB30BAHUEM oﬁopyaosa}mﬂ HEHTpAa «Touka pocTa» B 9 kaacce
(2 yaca B Hefles110, Beero 68 yacon)

Hdara npoBeaenus

Inanupyemble pe3ybTaThl

g mo no Tema ypoxa Tun Ooopy- Jdom.
o & miany | ¢akry Ypoka JInyHOCTHBIE IIpeameTHbIe MeranpeaMeTHbIe AOBAHUE 3ajna-
Z 3 HUe
Paznen 1. [loBTopeHue u 06001eHne cBeeHMIl M0 Kypcey 8 kiacca. Xumuyeckue peakuuu (5 1)
1 1. BeoaubIit Ypoxk ®dopmupoBaHue Suarom xumuueckue Peeynsmuenvie: craBaT yueOHbIC §1, ymp.
uHCTpykTax 1o Th. | Koppeki | OTBETCTBEHHOIO NOHAMUA: e, CAMOCTOSITENb HO
Knaccupukanms W OTHOILIEHUS K OKCH/IbI, THAPOKCHIBI, COIM. | AHAIU3UPYIOT YCIOBHA
XUMHYECKUX 3HAHUH | YHIEHHIO UCTIONB3YS | Onpedensiiom.: JIOCTHIKEHUS 1IEITH.
COE/IMHEHUH. CIEIUATBEHO TeHETHYECKYIO CBS3b MEXLy | [103Hasamenbhbie: BhIICISIOT
nofobpanHbie KIIACCAMH Heopranuyeckux | HEOOXOMUMYIO HH(OpMAIHio 13
cpencTa. YMEHUE | coenmHenwmii MPOYUTAHHOTO TEKCTA,
OLIEHUTH CTEIEHD CTPYKTYPHUPYIOT CBOU 3HAHUSI.
ycrexa uin Kommynuxkamuenvie:
Heycliexa CBOeH BBICITIITUBAIOT U OOBEKTUBHO
JeTETLHOCTH OLIEHUBAIOT JIPYTOro,
YMEIOT BECTH JIUAJIOT, BhIpada
TBIBasI 00IIee peneHue.
2 2-3. Ypoxk Hayuamcs: ycranasmaBate | Pezynamuenvie: cTaBaT yueOHbIe | JlaTumk §2, ymp.
3 Kiaccudukarys KOppeKI] HPUHAIEXHOCTD 3a71a4M Ha OCHOBE cooTHeceHus: | pH
XUMHNYCCKUX nn XUMHWYECKOUN peakuuu K TOT'0, YTO Y>K€ U3BECTHO U
peaKLuid. 3HaHUHU ONpPENENEHHOMY THITY 10 YCBOEHO y4aluMcs
OJHOMY U3 Kinaccuduka IlosnasamenvHuie:
JL.O. yenmpa LIMOHHBIX IIPU3HAKOB CaAMOCTOATCIBbHO BBIIACIAOT 1N
«Touxa pocmay Tonyuam 6o3moocrnocme (hopMyIIHpYIOT TO3HABATEIBHYO
HAY4YumsCcs. COCTaBIISITh Heip
MOJICKYIISIPHBIC 1 TIONIHbIe | [NOMMYHUKamusHbie:
HOHHBIE YPABHEHHS 110 (hopMyIHPYIOT COOCTBEHHOE
MHEHHUE U TO3ULII0
COKpaneHHbIM HOHHBIM
YPaBHEHUAM.
4 4. CxopocThb Ypoxk IIposBasroT Ymerom: Ob6vsacusme, uro | Pecynisamusnole: [Tpubop §3, ymp.
XUMHYECKON W3YYEHH | yCTOHYMBBIN TaKoe «ckopocth | CaMOCTOATENBHO YISt
peakuuu. Katanus. | s yueOHO — XUMHYECKOM PeaKuny. 00HapYXHUBAIOT ¥ HOPMYIHPYIOT | HILTIOCTPALY
HOBOI'O IO3HaBaTEILHBIN Yemanasnusame OPUYUHHO- np06neMy. nn
JI1.O. yenmpa MaTepua | HHTEPEC K HOBBIM CIIEICTBEHHBIC csizu | [losnasamenvhuie: 3aBHCHMOC
«Touka pocmay na 001muM criocobam BIIMSTHUS pasIMuUHBIX | BBIABJIAIOT NPUYMHBI U ™
pelieHus 3aaa4 (GakTopoB  Ha  CKOPOCTb | CHEACTBUS sABJE€HUM. CTposT CKOpOCTH
XUMHYECKUX PEAKIIMI. JIOTUYECKHU E PACCYKIECHUS, XP ot




Habnooams u  onucwviéams | ycTaHABIWBAIOT MPUYHHHO — YCIIOBHH
peaKuuy MEKAy BEIECTBAMH | CIEICTBEHHBIE CBS3U
¢ mnomompio  pycckoro | Kowmynuxamuenoie:
(pooHoOro) s3plka M S3bIKA | YUWTHIBAIOT Pa3HbIC MHEHUS U
XUMUHU CTPEMSITCSl K KOOPAMHALNH
Ilpo6ooumps ONBITHI, Pa3IMYHBIX MTO3UIIHI B
HOI[TBep)KI[aIOHH/Ie COTPYAHHUYECCTBCE, Q)OpMy.HI/Ip}/IOT
3aBHCHUMOCTb CKOPOCTH COOCTBEHHOE MHEHUE U
XUMHYECKON PEAKIIUH OT HO3UIHIO
pa3IUYHBIX (aKTOPOB
5. Bxonnas Ypok YMeHue oreHuTh
KOHTpOJIbHasd KOHTPOJI | cTErEHb ycrexa
pabora A _ | nmm Heycnexa
BHAHUH | (poeit
JIESITETbHOCTH
Paznen 2. Xumnueckue peakuuu B pacrsopax (10 uacoB)
1.DnexTponut Ypoxk DopMHPYIOT Hayuamca: Pezynamuensvie: crapst yauebnsie | [laTumk §4, ymp.
qeckast W3YyUYEHH | OTBETCTBEHHOE Xapaxmepuzosams MIOHATUSL | 337]a4ll HA OCHOBE COOTHECEHHUsSI | TEMIIepar
JICCOIUATIHS s OTHOIIECHUE K <QJIEKTPOJINTHYECKASI TOT'0, YTO YK€ U3BECTHO U ypHI
HOBOI'O | yYEHHIO JHCCoLUals, YCBOEHO YHaIUMCsl, U TOTO, 4TO | IUIATUHOB
JI.O. yenmpa maTepua «QIIEKTPOJIUTHI», el1€ HEU3BECTHO BIil.
«Touka pocmay na «HEIJIEKTPOJIUTHD. Ilosnasamenvhoie: HaTunk
Ycemanasnusams NpPUUMHHO- | CAMOCTOSATENIBHO BBIIEISAIOT U UIEKTPOI
CJIEACTBEH HbIE CBS3U MEXIY | (OPMYIUPYIOT [I03HABATENIBHYIO | POBOAHOC
OPUPOAOH  3NMEKTPONUTa M | Lemb TH.
CTENECHBI0 M MEXaHW3MOM | Kommynuxamuenvie:
€ro JWCCOITHAINH (bhopMyIHpPYIOT COOCTBEHHOE
MHEHUE U NO3ULHIO.
2. OCHOBHEIC Ypok IIposiBisiroT Hayuamcs: Pecynamuensie: crapst yaebnyto | JlaTank §5, ymp.
MOJIOKECHUSI TEOPUU | M3YUEHH | yCTOMYMBBIN Xapaxmepuzosams IOHATUS | 3a7a4y, ONPENEISIOT 3JIEKTPOI
JNEKTPOTUTHYECKO | S y4eOHO — «CTeIleHb TUCCOLHALIII, MOCJIEA0BATENBHOCTD POBOIHOC
i Arcconuanuu HOBOTO | IIO3HABATEIbHBIN «CHJIBHBIE 3JICKTPOIUTBI», MPOMEXYTOUHBIX LIEEH C TH.
(T30 MaTrepua | WHTepec «cabble SIEKTPOITUTHD), y4eTOM KOHKPETHOTO
na «KaTHUOHBI», «AHUOHBI», pe3ynbTaTa, COCTABISIOT IUIaH U

JI. O. yeumpa
«Touka pocmay

«KHCIIOTBI», «OCHOBaHUSY,
«comm». Cocmaename
YpaBHEHUS
JIEKTPOITUTHYECKON
JUCCOLMALIHH.
Hnnrocmpuposams
IIpUMEpPaMH OCHOBHBIE

aJITOPUTM JIE€UCTBUN
Tosnasamenvuvie:
CaMOCTOSITEIbHO BBIIEISIOT
(hopMyIHpYIOT
MO3HABATEIHHYIO 11E1b,
UCIIOJIB3YS OOIIE MPUEMBI
penieHus 3a1a4




nonoxxenust TO/,
Pasznuuams KOMIIOHEHTHI

Kommynuxamusnuie:
KouTpoms u oienka neiicTBuit

JIOKA3aTeNbCTB. TOBapHILEH.
8 3-4. Xumuueckue Ypox IIposiBsiroT Hayuamcs: Pecynamuensie: JaTauk §6, ymp.
CBOMCTBA KHCIIOT u3yueHu | gobpoxenarensHoc | Xapaxmepusosamy  obmue | [I[puHUMAIOT 1 COXPaHSIOT AIIEKTPOI
KaK DJIEKTPOJIUTOB | s Th, OT3BIBYMBOCTb, | XUMHUECKUE CBOMCTBa | y4eOHYIO 3a/1a4y, YUUTHIBAIOT POBOJTHOC
HOBOT'O | Kak NOHUMAaHUE | KUCIOT C TO3WIUA TEOPUH | BBIICTICHHBIC yUUTEIEM TH,
9 MaTepua | 4yBCTB npyrux | O/1. OPHEHTHUPHI JCHCTBHS B HOBOM JI03aTOP
JL O. yenmpa na moaen u | Cocmasnsimp MONEKYJSIp - | yaeOHOM MaTepuase B o0bema
«Touxa pocmay COIIEPEKUBAHUE UM | HBIE, IIOJIHBIE U | COTPYIHUYECTBE C YUUTEIEM JKUJIKOCTH
COKpalléHHbIE uoHHbIe | [losnasamenvHble: , OropeTka
ypaBHEHUS peakumit ¢ | CraBaT u GOpMyTUPYIOT §6, ymp.
y4acTHEM KHCJIOT. pobiemMy ypoka,
IIposooums OITBITHI, | CAMOCTOSITEIBHO CO3AaI0T
MOATBEPKAAOIIHE AJTOPUTM JIESITENBHOCTH TIPH
XUMHYECKUE CBOMCTBa | penIeHuu mpodIeMbl
KHACIOT, ¢ coOmoaenuem | Kowmynuxamuguoie:
npasuia Th. IIposBIISIFOT AKTUBHOCTH BO
Habnooams n onuceieamo B3aUMOJICHCTBUH TSI PEIICHS
pEaKIMy C y4acTHEeM KHUCIIOT | MO3HABATENbHBIX U
C TIOMOIIBIO SI3bIKA XHUMHUHU. KOMMYHWKaTHBHBIX 3324
10 5. Xummdgeckue Ypok | Ompenensiror  cBowd Hayuamcs: Cocmaenamo | Pecynamuensie: JaTamk §7, ymip.
CBOWCTBA M3YYeHU | TUYHYI0  TIO3WIIHIO| MOJEKYJSIpHbIE, MONHbIe U | [lmaHupyroT cBOM neicTBHS B 3IEKTPOII
OCHOBaHHI Kak A aJIeKBaTHYIO COKpamIEHHBIE HMOHHBIE | COOTBETCTBHUH C MTOCTaBJICHHON POBOIHOC
3JIEKTPOJIUTOB HOBOro | nud¢epeHnrupoBaHH | ypaBHEHUST  peakiuil ¢ | 3a7adell U YCIOBUSMH ee ™
Marepua | yio CaMOOIIEHKY y4acTHeM OCHOBAaHHI. peanuzanuu
JI. O. yeumpa na CBOMX YCIEXOB § Apzymenmuposams Tosnasamenvuvie: CTaBsIT
«Touka pocmay yaebe BO3MOXKHOCTh  IIPOTEKaHUS | M POPMYIHUPYIOT LETH U
peaxiuit c ydacTHueM | MPOOJIEMBI YPOKa; OCO3HAHHO U
OCHOBaHUM Ha OCHOBE | POU3BOJIBHO CTPOSIT B YCTHOH U
npasuia bepromie. MMCBMEHHON opme
IIposooums OMBITHI, | KoMMyHUKamueHvle:
MOATBEPKAALOIIHE Bnanenue rpaMoTHOR pedblo
XUMUYECKUE CBOIICTBA
OCHOBAHMH, C COOJIOAECHHUEM
TIPaBUII TEXHUKH
Oe3oracHOCTH.
Habniwooame n onucvieams
peaKIyy ¢ y4acTHEM KHUCIIOT
C TMIOMOILBIO PYCCKOTO SI3bIKa
U S13bIKa XUMUHU
11 6. Xumunueckue Ypok | ®opmupoBaHue Hayuamcsa: Pezynsamuegnvie: pabortaTh 10 Jatauk §8, ymp.




CBOMCTBa coneit W3Yy4YeHH | OTBETCTBEHHOI'O Xapaxmepuzosams  00LMeE | TUIAHY, UCHONB3Ysl CIICUATIBHO | 3JEKTPOMN
KaK 3JICKTPOJIUTOB. ST OTHOUICHUS K | XMMUYeCKHe CBOWCTBa cojield | moAoOpaHHbIe CpeACTBa. YMEHUE | POBOAHOC
HOBOTO | YYECHUIO c TIO3U LU TEOpHUHU | OLICHUTH CTENEHb YCIexa Uin ™
MaTepua JJEKTPONUTHYECKON HeycIexa CBOeH AesTeTbHOCTH
JI. O. yenmpa na JMCCOLIMALIH. Ilosnasamenvhuie:
«Touxa pocmay Cocmasnamuo aHAJM3UPOBaTh, CPABHUBATH U
MOJICKYJISIPHBIC, TIOJIHbIE U | 0000INATh U3yYCHHBIC MIOHSITHSL.
COKpalléHHbIE noHHbBIE | Kommynukamugnovie:
yYpaBHEHUsI  peakuud ¢ | OTCTamBaTh CBOIO TOUKY 3pe-
y4acTHUEM COJIEH. HUs1, IPUBOJIUTH APTYMEHTBI,
Apeymenmuposamso MOJTBEPIKAAST UX PaKTaAMH
BO3MO)KHOCTb ~ TIPOTEKaHHS
peakuuii C yyacTheM CcoJei
Ha OCHOBE npaBuia
beproine.
12 7. I'maponus comei. Ypok | Omnpenensror Hayuamcs: Pecynamuenvie: JaTawk §9, ymp.
W3YUYeHH | BHYTPEHHIOIO Yemanasnusame BeiiBurarot Bepcun perieHust pH
JIL O. yenmpa s MIO3UITUIO 3aBHCUMOCTD MEXKJy | po0JIeMbl, OCO3HABATH
«Touxa pocmay HOBOTO | OOydJaromuxcs Ha COCTaBOM COu U | KOHEYHBIA pe3ynbTaT
MaTepHa | ypOBHE XapakTepoM e€ TUposn3a. Ilosnasamenvhuie:
na MOJIOKHUTETHHOTO Ananuzuposame cpeny | BeiOuparoT ocHOBaHUS U
OTHOIIIEHUS K pacTtBopa CONM C TIOMOIIBIO | KPUTEPUH JUIsl KacCH(PUKAIINU
00pa30BaTEIbHOMY | HHAWKATOPOB. IIpeoOpa3oBbIBaTh HHGOPMALIMIO
Tmporieccy, IIpoenosuposams THIl W3 OTHOTO BHJA B IPYTOil U
MTOHUMAIOT THUAPOJIA3a COITU Ha OCHOBE BBIOMPATH TSI ce0s1 yIOOHYIO
HEOOX OTMMOCTh aHanm3a e€ GpopMyIbl bopmy dukcanun
yaeHUs MIpeCTaBIEHUST HHPOPMAIIUH.
Kommynuxamuenoie:
OTcTamBaTh CBOIO TOUKY 3PEHHUS,
MPUBOJUTH APTYMEHTHI,
TTONITBEPIKAAs NX (PaKTaMI.

13 8. Uncmpykmaoic VYpok - | PasBurue Hayuamcs: obpamatbces ¢ Pecynamuenvie: Hatunk odop
no Th! MPaKTUK | KOMMYHUKAaTUBHOT | T1a0OpaTOPHBIM OCyIIecTBISIOT OIArOBBIN JNEKTPOIl | MUTh
Ilpakmuueckan yM 0 KOMIIOHEHTA B 000pyIOBaHUEM U KOHTPOITb TIO PE3YIBTATY POBOJHOC | HAOMIION
paboma Nel 001IeHnH 1 HarpeBaTeNbHBIMHA Iosuasamenvhuie: TH CHUS
«Perrenue COTPYAHHYECTBE CO | MPUOOpaMU B COOTBETCTBUHU | Bnageror o0mmm mprueMom
JKCIEPUMEHTAIBHEI CBEpCTHUKAMU U C TIpaBUJIAMH TEXHUKH pelreHus 3a1a4d
X 3a71a4 110 TeMe YUUTEISIMU. 0e30I1acHOCTH, OITUCHIBATH Kommynuxamuensie:

«DNEKTPOIUTHIECK XUMHUYECKUH IKCTIEPUMEHT C | YUHUTHIBAIOT pa3Hble MHEHUS U

ast TUCCOLIHALIHSDY».

JI. O. yenmpa

IIOMOIIIBIO A3bIKA XMMHWH,
JACIaTh BBIBOABI I10
PE3yabTaTaAM SKCIICPUMCHTA.

CTPEMATCA K KOOpAUHAIIUN
Pa3IMYHBIX HO3HHHﬁ B
COTPYAHHUYICCTBC




«Touxa pocmay

THonyuam 603moaxcHocmy
HAY4UmMbCsl: OCO3HABATh
HEOOXOANMOCTh
cobmoaenus npasui Th u
OT panst coxpaHeHus
37I0pOBBS OKPYKAIOIIHX.

14 9. O600mEeHME U Ypok | IIposBisitoT Hayuamcs: 3anuceiBaTh Peeynsmuenvie: OBT.
CHCTEeMaTH3aIus KOPPEKIl | YCTOWYHBBIH yYpaBHEHUS B CBETE TEOPUHU CaMoCTOsITENTLHO 884-9,
3HaHUU IO TEMe uu yuebHO — o0 00HapYXHUBAIOT U POPMYITHPYIOT 3aJlaHus
«XuMHUYECKHUE 3HAaHUM | MO3HAaBaTEIbHbBIN mpooJeMy. o
peaKIuu B UHTEPEC K HOBBIM TlosnasamenvHuie: TeTpaau
pacTBopax o0IHMM criocodam BEISBIAIOT IPpUYUHEI U
JJIEKTPOIUTOBY pelieHus 3aaa4 cieactBus siBieHuid. CTposT

JIOTUYECKUE PACCYKICHUS,
YCTaHABJIMBAIOT IPUYMHHO —
CIIEJICTBEHHBIC CBSI3U
Kommynuxkamuenvie:
YUUTHIBAIOT Pa3HbIC MHEHHS H
CTPEMSATCS K KOOPAUHAIIUH
Pa3IMYHBIX TO3ULIUKA B
COTPYIHUYECTBE, GOPMYIUPYIOT
cOOCTBEHHOE MHEHHE U
TTO3UITHIO

15 10.KouTpoJibHast Ypok | IIposBasitor Hayuamca: npumenarTsb Peeynsmuenvie:
padora Nel KOHTPOII | OTBETCTBEHHOCTh TIONTyYEHHBIE 3HAHUS U OcCyIecTBISIOT UTOTOBBIA U
«Xumuueckue S 3a pe3yIbTaThl chopMUpOBaHHBIE YMEHHS TMOIIIATrOBBIA KOHTPOJIH TI0
peaknuu B 3HaHUI JUTS pellieHns YIeOHBIX 3a7a4 | pe3yinbTaTy
pacTBopax Iosnasamenvhole:
3JIEKTPOJIMTOBY CtposT peueBoe BHICKa3bIBaHHE

B YCTHOW W MUCHBMEHHOU (popme
Kommynuxamuensie:
KOHTPOJUPYIOT AeUCTBUS
TOBapUUICH.

Pa3znen 3. Hemeraibl n ux coequHenns (24 1)

16 1. Ananmm3 KombOun | ®opmupoBanue Hayuamcs: naBatp Pecynamuenvie: 810,
KOHTPOIIbHOM WPOBaHH | TOTOBHOCTU U ornpenenenus noustusam D0, | BHocAT HeoOXonuMbIe yrp.
paboTEHL. BIif YPOK | CITOCOOHOCTH K « aJUTOTPOIIUSD», KOPPEKTHUBHI B JIEWCTBUE ITOCIIE
Ob6mas 00y4YeHHIO U XapaKTepH30BaTh HEMETAJIBI | €ro 3aBEpIICHHUS Ha OCHOBE €ro
XapaKTepUCTHKA CaMOpPa3BUTHIO U o ux ronokenuto B [ICXD | u yuera xapakrepa clielaHHbBIX
HEMETalJIoB camooOpazoBanuto | J[.. Menneneesa, OILINOOK

Ha OCHOBE OIKCHIBATh CTPOCHHE Tosuasamenvhole:

MOTHUBAIINHU K

(husmueckue cBoiCcTBa

CTpOHT PCUCBOC BLICKA3BIBAHUC




00y4eHUIO U HEMETAJUIOB, OOBSICHATh B YCTHOH M MMCbMEHHOH (hopme
MIO3HAHUIO 3aBUCHUMOCTbH CBOMCTB Kommynuxamuenvie:
HEMETaJJIOB OT UX KOHTPOJIUPYIOT NCHCTBUS
nonoxenus [ICXD JI. 1. napTHepa
Menpeneesa.

17 2-3. O6mas Ypok | Beipaxaror Hayuamcs: xapakrepusoBath | PecynsimusHule: AIIXP 8§11,
XapaKTepUCTHKa U3YyYEHU | aJ€KBATHOE CTpOEHHE MOJIEKYII IInanupyroT cBOU ACHCTBUS B yup.
anemenToB VIIA- s MMOHUMaHUE raJIOr€HOB, OMKCHIBAThH CBSI3M C MOCTABJICHHOM 3aJa4eit

18 TPYNIIBI-TAJIONEHOB. | HOBOI'O | IPUYHH ycIexa U (uznvecKre 1 XUMHUYECKUE U YCIIOBHUSIMU €€ PELIECHUS
CoenuHeHus MaTepua | Heycliexa yueOHOH | CBOMCTBA rajOreHOB Ha llosnasamenvhwie:
raJoreHoB. na JIesITeTbHOCTH OCHOBE HaOJIO/IeHNH 32 UX CraBsT 1 GOPMYTUPYIOT ETH U 812,

MPEBPALICHUSIMHA BO BpeMs npo0IeMbl ypoka yrp.

JIEMOHCTPALIMOHHBIX OIBITOB, | KomMMmyHukamuguvie:

COCTaBJISITh (POPMYJIBI AJIeKBaTHO HUCIIONB3YIOT 3a/1aua
JI O. yenmpa COE/IMHEHUH TaJOTeHOB U 10 | PeYeBbIC CPEACTBA JIJIs o
«Touxa pocmay (dopmynam aBaTh Ha3BaHUS. | 3PPEKTUBHOIO PEIICHHUS TeTpaau

Honyyam 6o3moacHocmo KOMMYHHKaTUBHBIX 337124

Hayuumscs: OCO3HABATh

HE00X0IMMOCTh

COOJTFOIEHUS TIPABUI

3KOJOrH4YECKON

0e30macHOCTH TIPH

oOpalieHnn ¢ raJoreHaMu |

WX COCTMHEHUSMU.

19 4. Hucmpykmagic VYpok- | YmeroT ynpaBnate | Hayuamcs: ONACHIBaTh Pecynamuenuvie: Jlatunxk odopmMu
no Th! MPAKTHK | CBOEH CBOIicTBa BeriecTB Ha ocHoBe | [locTaHoBKka yueOHOI 3aaun Ha | XJIOpUI- Th
Ilpakmuueckasn yM [I03HAaBaTEIbHOMN HaAOIFOIEHNH 32 UX OCHOBE COOTHECEHHS TOT0, YTO MOHOB HaOIro T
paboma Ne2 JEATEIBbHOCTBIO MpeBpaIIeHUSIMH, M3BECTHO U YCBOEHO, M TOTO, YTO eHHSA
«M3ydyenne JIEMOHCTPUPYEMBIMU eI1e HeM3BECTHO
CBOICTB COJSIHOM YUUTEIEM, UCCIIEN0BATh Ilo3HaBaTenbHEBIE:

KHCIIOTBI». CBOIACTBa BEIIECTB B XOJIE BriiBmkenue runores, ux
BEITIONTHEHUS JTA0OPATOPHOTO | 0OOCHOBAHME, JOKA3aTEIECTBO
OIIBITA, JIENATh BBIBOJBI O Kommynuxamuensie:

JI. O. yenmpa 3aKOHOMEPHOCTSIX CBOICTB Y4acTBYIOT B KOJUJIEKTUBHOM

«Touxa pocma METaJUIOB B MIEPUOIAX U o0CyXIeHnr IpodIeMm,

rpymnmnax.
Homyuam éosmoocnocmy

HAy4umscs: MPOTrHO3UPOBATH
XHMHUYECKHE CBOMCTBA
HEU3YYECHHBIX DJIEMEHTOB U
UX COCIMHEHUH HAa OCHOBE
3Hanwmi o I13.

MMPOABIIIIOT AKTUBHOCTL BO
B3aHMOH6ﬁCTBHH AT PCHICHU
KOMMYHHUKATHUBHBIX U
IIO3HaBAaTCIbHBIX 3a1a4




20 5. O6mas Ypok | ®opmupyror Hayuamcs: xapakrepu3oBatb | PecynsimusHule: 8§13,
XapaKTepUCTUKA W3YYEHH | OCHOBBI CTPOCHHE MOJICKYJbI CEphI VY4YUTBIBAIOT IPABUJIO B yIp.
anemeHToB VIA- ST 9KOJIOTHYECKOT 0 OOBACHSTH 3aBUCUMOCTD TUTAHUPOBAHUH U KOHTPOJIE
TpYIIIBI- HOBOT'O | MBIIILICHUS CBOWCTB CEpHI OT ee croco0a JedCTBHs
XaJbKOT€HOB. Marepua nonoxenus B [ICXD JI.H. Iloznasamenvhuie:

Cepa. aa MenpeneeBa, COCTaBIATh Hcnonp3yroT nouck
XUMUYECKUE YPAaBHEHUS, HE00XOAUMOM MH(pOpMALIUU IS
XapaKTepu3yIole BBITTOJTHEHUS] YYeOHBIX 3aJaHUM
XHUMHUYECKUE CBOWCTBA CEPhI, | C HCIIOIb30BAHUEM yUeOHOM
OOBSACHATH IPUMEHEHUE JUTEPATYPHI
AJIOTPOITHBIX MOTUpUKaui | Kommynuxamuenvle:
cepsl Y4unuThIBalOT pa3Hble MHEHUS U
THonyyam 6o3moacnocmo CTPEMSITCSI K KOOPAMHAIIH
Hay4umscs: TPaMOTHO Pa3IUYHBIX MO3UIIHH B
o0paiaThCs ¢ BEIMIECTBAMU B | COTPYIHUYECTBE
IIOBCEIHEBHON KU3HU

21 6. CepoBomopon u | KomOun | OBnaneHue Hayuamcs: onuceiBaTh Pecynamuenvie: AIIXP, 8§14,
CynbhuIB WPOBAaHH | HABBIKAMHU IS CBOMCTBa coefinHeHMi cepbl, | OIEHUBAIOT MPABUIBHOCTh pudop yrp.

Bl YPOK | MPaKTHYECKON COCTaBIISITh YPaBHEHUS BBITTOJTHEHUS JICCTBUS Ha JUTSt
JIeATELHOCTH peakuii, COOTBETCTBYIOIINX | YPOBHE aJIeKBATHOH OIICHKH MOJTy4eHH
«IIETIOYKe» MPEeBPAICHHH. Ilosnasamenvhole: sl TA30B

JI O. yenmpa Honyyam 6o3mozcHocmo Bri6upator Hanbomnee WA

«Touxa pocmay Hayuumscsi: TPOrHO3UPOBaTh | 3P PEKTUBHBIE CIIOCOOBI anmnapar
XHMHUYECKHE CBOMCTBA pelieHus 3aj1a4d, KoHTponupytoT | Kumnna
BEIIECTB HAa OCHOBE UX Y OLIEHUBAIOT ITPOLIECCHH
CBOWCTB U CTPOEHUS pe3yIBTAT NESITETHHOCTH

Kommynuxamuenoie:
KoHnTponupyror ngeiictBust
napTHepa
22 7. Kucnoponmsie Ypok | ®opmupyror Hayuamcsa: onuceiBaTh Pecynamuensie: AIIXP 815,
COCIIMTHEHUS CephI M3y4YeHU | HHTEpEC K CBOICTBa COCIMHEHUH cephl, | Paznmmuaror crmocod u pe3ynprart yrp.
ST KOHKPETHOMY COCTaBIISITh YPaBHEHUS JEHCTBHS
JI. O. yenmpa HOBOTO | XHUMHUYECKOMY peaxIuii, cooTBeTcTByIOmmX | [losnasamenvHule:
«Touxa pocma MaTepHa | BIIEMEHTY, IIOUCK «IETOYKe» MPEBPALCHU. Brnagetor o6mmmM pueMom
na JIOTIOJTHUTENTFHON Tonyuam 6o3mooicHocms pelreHus 3aaa4q
nH(pOpMAaIIK 0 Hayuumscs: TPOTHO3UPOBATh | KommyHnuxamugusie:
HEM. XUMHYECKUE CBOHCTBA JloroBapuBaroTcsi 0 COBMECTHON
BEIIECTB HA OCHOBE UX NS TeTbHOCTH, IPUXOJIAT K
CBOWCTB U CTPOEHUS 001I1eMy pelIeHuto

23 8. Hucmpykmasyic VYpok - | PasBurue Hayyamcs: obpawmarbes ¢ Pezynamuenvie: AIIXP opopmu
no Th! MPAaKTHK | OCO3HAHHOIO, nab0paToOpHBIM [InanupyroT cBOM JEHCTBUSA B Tb
Ilpaxkmuueckan yM YBaKHTEIBHOTO H 000pyIOBaHHEM H CBSI3U C MTOCTABJICHHON 3aauei HabII01




paboma Ne3 JOOpOXKeNaTeIbHOr | HarpeBaTeIbHBIMH Y YCIIOBHUSIMH €€ PeIICHHSI eHUs
«Uzyuenne 0 OTHOIIEHUS K npudopaMu B COOTBETCTBUM | [lo3nasamenvhbie:
CBOWCTB CEpHOU JIpyromy 4enoBeky. | ¢ nmpaBuiamu Th, onuceiBathe | CTaBsaT U POpMYIHPYIOT LENU U
KHCIIOTBI». Ero mMueHuto, XUMHYECKUH SKCIIEPUMEHT C | MPOOJIEeMBI ypoKa
CIOCOOHOCTH BECTH | TMOMOIIBIO SI3bIKA XHUMUH, Kommynuxamusnuie:
JUaJIor C IPYTUMH | JI€NaTh BBIBOJBI IO AJIeKBaTHO HUCIOIB3YIOT
JOABMHU pe3yapTaTaM 3KCIIEpUMEHTa. | peueBble CPeJICTBA AT
JI. O. yenmpa THonyyam 6o3moacnocmo 3¢ (HEKTUBHOTO PEIICHHS
«Touxa pocmay Hay4umscs: 0CO3HABATh KOMMYHUKaTHBHBIX 3a]a4
HE00XO0JUMOCTb
coOmonenus npasui Th u
OT nmns coxpaHeHHsS CBOETrO
310pOBBSI M OKPY)KAIOIIUX
24 9. O6mas Kombun | ®opMupyrot Hayuamcsa: xapakrepu3oBath | PecyramusHule: 8 16,
XapaKTepuCcTUKa WUPOBaHH | MHTEPEC K CTPOEHHE aTOMa ¥ MOJIEKYNBI | YUHTHIBAIOT MTPABUJIO B yrp.
XUMUAYECKUX BIif YPOK | KOHKPETHOMY a30Ta, OOBSACHSTh TJIAHUPOBAHUHU M KOHTPOJIE
31eMeHToB VA- XUMHUYECKOMY 3aBHCHMOCTH CBOMCTB a30Ta | Croco0a penieHus
rpynmsl. A30T 3JIEMEHTY ot ero nonoxxkenud B [ICXD | [loznasamenvhsie:
.. Menneneesa, Hcnonp3yroT nouck
COCTaBJISITh XUMHYECKHE HEoOXOZIMMOM MHPOPMAITUH TS
ypaBHEHUH, BBINOJIHEHUS Y4€OHBIX 3aaHuUi
XapakTepU3yIoIre C HCIIOJIb30BAaHUEM yUEOHOI
XMMHYECKUE CBOMCTBA a30Ta | JIUTEPaTyphI
Ionyuam 603mooicHoCMb Kommynuxamuenvie:
HAYYUmMbCs: TPaAMOTHO Y4uUTBIBAIOT pa3Hble MHEHUS U
00paIaThCs ¢ BELECTBAMH B | CTPEMATCS K KOOPAWHALUN
MTOBCEHEBHOM KU3HH. pa3IM4YHBIX MO3ULUH B
COTPYJIHUYECTBE
25 10. Ammuak. Comnu Ypok | PasButhe Hayuamcs: onuceBaTh Pezynamuenvie: Hatunk | §17,
AMMOHHMS H3Yy4YEHH | OCO3HAHHOTO, CBOICTBa aMMHaKa B XOJI€ [TnanupyroT CBOM IEHCTBUS B NIEKTPOI | YIIp.
S YBa)KUTEIBHOTO U IPOBEIEHHUS Ta0OPaTOPHBIX | CBSI3U C IIOCTABJICHHOU 3a7ayeld | pOBOAHOC
HOBOTO | HOOPOKENATENbHOI | OIBITOB, IPOBOAUTH Y YCIIOBUSIMH €€ PELICHUS TH
MaTepHua | O OTHOIIEHHUS K Ka4eCTBEHHYIO peakuuto Ha | [lo3nasamenvhvie:
na JPyroMy 4eJOBEKY. | MOH -aMMOHHUS CraBat 1 GOpMyIUPYIOT LETH U
JI. O. yenmpa Ero mMueHuto, Honyuam éosmoocnocmy npoOeMbl ypoka
«Touxa pocma CIIOCOOHOCTH BECTH | HAYYUMbCS: IPUBOANUTH Kommynuxkamugnuie:
JUAJIor ¢ APYTMMHU | TIPUMEPBI ypaBHEHHUH KonTtponupyrot gedcTust
JIFOIBMU peakLuii, Jexamux B OCHOBE | MapTHEpa IPU PELICHUH
IPOMBILUIEHHBIX CLIOCOOOB yueOHOH 3a1auu
NOJTy4EHHsI aMMHUaKa
26 11. Hncmpyxkmasic Ypok | OBinageHue Hayyamcs: obpawmarbes ¢ Pezynamuenvie: opopmu
no Th! HA3Y4YEHU | HABBIKAMU JJIs 71a00paTOpHBIM OcCyIIecTBISAIOT NOUIArOBBIN Tb




Ilpakmuueckan S MIPaKTHUYECKON 000pyIOBaHHEM H KOHTPOJIb IO PE3YNbTATy HabmI0
padoma Ned HOBOT'O | JIEATENBHOCTU HarpeBaTeNbHBIMU Ilosnasamenvhuie: eHHA
«[Tonyuenue Marepua npubopamMu B cooTBeTCTBUU | CTPOSIT peueBoe BHICKAa3bIBAaHHE
aMMHaka 1 U3ydeHue  Ja C TIpaBUJIAMH TEXHUKH B YCTHOM M MMCbMEHHOH (hopme
€ro CBOICTB» 0e30MacHOCTH, OMKCHIBATH Kommynuxamuenvie:
XUMHYECKUH IKCIIEPUMEHT ¢ | YUHUTBIBAIOT pa3Hble MHEHUS U
MTOMOIIIBIO S3BIKA XUMUH, CTPEMSITCS K KOOPAMHAINH
JleNlaTh BBIBOABI 110 Pa3NUYHBIX MTO3UIHHA B
pe3yapTaTaM dKCIIepUMEeHTa. | COTPYIHHYECTBE.
THonyyam 6o3moacnocmo
Hay4umscs: 0CO3HABATh
HEOOXOJIMMOCTh COOIIO/IE
Hus npasui Th u OT s
COXpaHEHHUsS] CBOEro
3I0pOBBSI M OKPYKaIOIIUX
27 12-13. Kombun | ®opMupyrot Hayuamcsa: onuceiBaTh Pecynamuenvie: Tepmopesu| § 18,
Kucnopoansie HpOBAaHH | UHTEPEC K CBOICTBA COEMHEHNH a30Ta, | Paznmuaror cmocob u pe3ynbTrar | CTOPHBIA | ymip.
28 COEIIMHEHHS a30Ta. | BbIH YPOK | KOHKPETHOMY COCTaBJISITh YPABHEHUS JIEUCTBUSI. JIATYUK
A3OTHas KHCIIoTa XUMHYECKOMY peaxIuii, cooTBeTcTByIommxX | [lozHasamenvHule: TemIepaTry
3JIEMEHTY, TIOUCK «IIETIOYKe» MPEeBPAISHHIH Brnagetor o6mmmM npueMom PBI, TaTYUK
JI. O. yenmpa JIOMOJIHUTENbHON Honyuam 603moscrocms pelieHus 3a1au. pH,
«Touka pocmay uH(OpMAIUH O HAYYumucs: MPOrHO3UpoBaTh | KommyHukamuenvle: JIaT4YHK
HEM. XHMHUYECKHE CBOMCTBA JloroBapuBaroTCsi 0 COBMECTHOM | BJIEKTPOIIp | 3aJIaHUs
BEIIECTB HAa OCHOBE UX JIeSITeNTbHOCTH, IPUXOMAT K OBOJHOCTH | TIO
CBOWCTB U CTPOEHUS 00IIeMy peIIeHuIO. , Mar - TeTpaau
HUTHAs
Mermaika. [
aTInK
HUTpAT-
VOHOB.
29 14. ®ocop u ero Komb6un | ®opmupyroT Hayuamcsa: Pecynamuensie: § 19,
COCIIMHEHUS WPOBaHH | MHTEpeEC K XapaKTepH30BaTh CTPOCHUE [ImarupyroT cBOM NEWCTBUS B yrp.
BIf YPOK | KOHKPETHOMY atoMa (hocopa, OOBSICHITE | CBSI3W C IMIOCTABICHHOM 3aa49eit
XUMHIECKOMY 3aBUCHMOCTH CBOWCTB Y YCIIOBUSIMU €€ PerIeHus
AIIEMEHTY, TIOUCK thochopa ot ero monoxenust | [loznasamenvhoie:
JIOTTOJTHUTENbHON B I[ICXD JI.U. Menneneesa, | CtaBaT u GOpMyIUPYIOT LEIH U

uH(pOpMAaIK 0
HEM.

COCTABIISITh XUMHYECKUE
ypaBHEHHSsI, IPOBOAUTH
KaueCTBEHHYIO PEaKIMIO Ha
¢docoar - non

HOﬂyqam BO3MONCHOCNb

Hay4yumocsi: ONUCHIBATh (HU3.

npo0JIeMBbl ypoKa
Kommynuxkamusnuie:
AJIEKBaTHO UCTIOJB3YIOT
pedeBbIe CpelcTBa IS

3¢ (HEKTUBHOTO pereHus
KOMMYHHUKATHBHBIX 337124




" XHUM. IIPOLECCHI,
SABIIAONIHUECA 4YaCThIO
KpYroBopoTa B-B B IpHUPOJLC

30 15. O6mmas KomOun | ®opmupyroT Hayuamcs: xapakrepu3oBatb | PecynsimusHule: 8§ 20,
XapaKkTepUCTUKA HMpOBaHH | UHTEpeEC K CTpOEHHE aToMa yIJiepoja, PaznnuaroT cioco6 u pe3yabTat ymp.
anemeHToB IVA- Bl YPOK | KOHKPETHOMY OOBSACHSTH 3aBUCUMOCTD JefcTBus
TpyIbL YTIepos XUMHYECKOMY CBOICTB yriiepoja OT ero Ilosnasamenvnvie:

3JIEMEHTY, MTOUCK nonoxxenus B [ICXD JI.1. Brnazgeror o01um npuemMom
JIOTIOJTHUTENIBHON Menpeneesa, COCTaBISTh pelieHus 3a1a4
UHPOPMAIUH O XUMHUYECKUE YPAaBHEHHUA, Kommynuxamuenvie:
HeM. ®opmupyroT XapaKTepU3yIolue JloroBapuBaroTcsi 0 COBMECTHOMH
yMeHHe XUMHUYECKUE CBOWCTBA JIeSITeNTbHOCTH IO
MCIIOJH30BATh yriepoja PYKOBOJICTBOM YHUTEIS
3HaHUS B OBITY THonyyam 6o3moacrocmo

HAy4umscs: OIUCHIBAThH

(buznvecKre 1 XUMHUYECKUE

TTPOIIECCHI.

31 16. Kucnopoassie Ypok | ®opmMupyror Hayuamcs: naBatb Peeynsmuenvie: ATIXP 8§21,
COE/IMHEHUS W3YyUYeHH | MHTEpeC K orpe/ieNIeHUs] TOHATHIM [TnaHUpyIOT CBOM JIEUCTBUS C yrp.
yriaeposa. a KOHKPETHOMY <GKECTKOCTB BOJIBI, MTOCTaBJICHHOM 3a7a4uel u

HOBOI'O | XUMHUYECKOMY OIIMCHIBATh CBOWCTBA YCIIOBUSIMU €€ peLleHN,
MaTepua | JIEMEHTY YTOJIbHOM KHUCIIOTBI, OLIEHUBAIOT IIPaBHJIBHOCTb
na COCTaBJIATh YPAaBHEHUS BBINOJIHEHUS AeiCTBUS
JI. O. yeumpa peakuuii, COOTBETCTBYIOMMX | [lo3nasamenvhule:
«Touka pocmay «IIEMOYKEe» MPEBpaIEHUH, CaMOCTOSTENBHO BBIACTSIOT H
COCTaBJISITh HAa3BaHU conell | (GOpMyIUPYIOT IO3HABATEIbHYIO
YTOJIBHOM KHCIIOTBI, L€JTb, UCIIONB3YIOT 001IHe
IPOBOAUTH KaUECTBEHHYO IPHUEMBI PeLICHUs 3a1ad.
peakLuio Ha KapOoHAT-uoH. | Kommynukamueuvie:
THonyuam éosmoocnocmo JlonyckaroT BO3MOXHOCTb
HAy4umbCs: TPOTHO3UPOBATh | PA3IMUHBIX TOUYEK 3PEHUS, B TOM
XHUMHUYECKUE CBOWCTBA YHCJIe HE COBMAJAIONINX C UX
BEIIIECTB HA OCHOBE UX cobctBenHoi. U
CBOJCTB. OPHEHTHUPYIOTCS] Ha MTO3ULIUIO
MapTHEpa BO B3aUMOJECHCTBUU

32 17.HUucmpyxkmasyic Ypok- | OBinageHue Hayuamcsa: xapaktepusoBatb | PecynamusHule: AIIXP odopmu
no Th! MPAKTHK | HaBbIKAMHU IJIS ¢u3nUecKre 1 XUMHYECKHE | YUUTHIBAIOT IPABUIIO B T
Ilpakmuueckas yM PAaKTUIECKOMN CBOMCTBA YIJIEKMCIIOTO r'a3a, | IUIAHUPOBAHUM U KOHTPOJIE HaOIrOT
paboma NeS5 JEATEIbHOCTH COCTaBIISATH XUMUYECKUE croco0a peuieHus eHHSA
«[Tonyuenune ypaBHEHMUs, PelIlaTh Ilosnasamenvhuie:

YTJIEKUCIIOTO rasa. «UENOYKN» MPEBpaILeHUH. Hcnone3yroT nmouck
KauectBeHHas Ilonyuam eo3mooicHocmo HeoOXoauMoi nHpOpMaLUK IS




peakus Ha
KapOOHAT-UOHY

JI. O. yeumpa
«Touxa pocmay

Haydumospci: COCTABJISATH
«OCITOYKH» HpeBpaHIeHI/II\/'I,
COCTAaBJIATH MOJICKYJISIP HBIC
" IIOJIHBIC HOHHBIC
YpaBHCHUA 11O COKpalllCH
HBIM MOHHBIM YpPaBHCHHUAM

BBITTOTHEHUS Y4eOHBIX 3adaHUM
C HCIOJIb30BaHUEM YUEOHOM
JUTEPaTypPhI
Kommynuxamuenvie:
VY4YUTHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOpIUHAILIUU
pa3IMYHbIX TO3ULIUKI B
COTPYAHUYECTBE

33 18. YrieBomoposl Ypok | Pa3Butue Hayuamcs: xapakrepu3oBatb | PecynsimusHule: 8§22,
U3y4YeHU | OCO3HAHHOTO, ¢uznueckne u xumudeckue | OCyIIECTBISIOT MOLIATOBBIH yIp.
s YBaKUTEIHHOTO CBOMCTBA yTJIEBOJIOPOIOB. KOHTPOJIb TIO PE3YJABTATY
HOBOT'O | OTHOIICHHS K [Ipumenenue ux B TlosnasamenvHuie:
MaTepua | MHEHHUIO APYroro MIOBCE/IHEBHOM JKU3HH. CTposT pedeBoe BEICKa3bIBaHUE
na YyenoBeKa. B YCTHOH M CbMEHHOH (hopme
Kommynuxamusnvie:
VY4YUTHIBAIOT pa3Hble MHEHUS U
CTPEeMSTCS K KOOPIHHAIMN
Pa3IMYHBIX TO3ULIUKA B
COTPYJTHUYECTBE
34 19.Kucnopoacoaep Ypok | Umetor nienoctioe | Haywamcesi: o0pamiarbes ¢ Peeynsmuenvie: § 23,
Karme U3y4EeHH | MHPOBO33pEHHE, OpraHNYeCKUMHU OcymecTBISAIOT HOMArOBbIN ymp.
OpraHn4ecKue s COOTBETCTBYIOIIEE | BEIIECTBAMH. KOHTPOJIb IO PE3YIIbTATY
COCTMHEHHUS HOBOTO | COBPEMEHHOMY Ilo3nasamenvHoie:
MaTepua | ypOBHIO pa3BUTHUS [TpoBoaiT CpaBHEHHE U
na MHpa KITacCH()MKALHNIO 110 33JaHHBIM
KPUTEPUAM
Kommynuxamugnvie:
JloroBapuBaroTcsi 0 COBMECTHBIX
JeHCTBUSAX B Pa3TMIHbBIX
CHUTYAITHIX
35 20-21. Kpemnwuii u Ypok | Bepaxaror Hayuamca: o600matp Pecynamuensie: § 24,
ero COeIMHCHHSI. M3y4YeHH | aJeKBaTHOE 3HAHMSA U IPEICTaBIATh UX BHocsaT HeoOxoaumbIe HOAT
36 CunkaTtHas ST ITIOHNMAaHWe cxeM, TaOJuII, IPe3eHTAIN | KOPPEKTHUBHI B ICHCTBHE MOCTIE coobie
MIPOMBIIIIEHHOCTh HOBOTO | MPUYMH YycIiexa u €ro 3aBEepIICHUS HA OCHOBE €r0 HUS
Marepua | Heycrexa yueOHon U ydera XxapakTepa CIelTaHHbIX
na JeATeTbHOCTH OIMOO0K
Iloznasamenvhule:
CTposiT peueBoe BBICKa3bIBaHNE
B YCTHOW ¥ TUCHMEHHOM (popme 8 25,
Kommynuxamuenvie: ymp.

KOHTPOJUPYIOT IEHCTBUS
napTHepa




37 22. Ilonydenue KomOun | YwMmetot ynpasnsate | Hayuamcsi: cOCTaBIsATh Pecynamuenvie: AIIXP § 26, 27
HEMETAJIJIOB HpOBaHH | CBOEH «UEMOYKI» MpEeBpalleHHH, VY4YUTBIBAIOT IPABUJIO B yIp.
XUMUAYECKUX Bl YPOK | TO3HABATENBHON COCTaBIISITh MOJIEKYJIAP HbIE | TUIAHUPOBAHUH U KOHTPOJIE
COeIMHEHUH’ JeATEIbHOCTBIO. Y TIOJIHBIC HOHHEIE crocoba peureHus
HEMETaJIJIOB UcnbITBIBAIOT YpaBHEHUS IO COKpaIIeH IlosnasamenvHuie:

YYBCTBO TOPAOCTH | HBIM HOHHBIM ypaBHEHHIM Hcmons3yroT mouck
3a POCCHUICKYIO HEoOX0AMMOH HHPOPMALIUH IS
HayKy BBITTOJTHEHUS] YYeOHBIX 3aJaHUM
C HCIOJIb30BaHUEM YyUeOHOM
JUTEPATYPHI
JI. O. yenmpa Kommynuxamusnuie:
«Touxa pocmay Y4uTHIBaIOT pa3Hble MHEHUS U
CTPEMSITCSI K KOOPAMHAIIH
Pa3IMYHbIX TO3ULIUNA B
COTPYJTHUYECTBE

38 23. O0o011IeHKE 110 Ypok | Beipaxaror Hayuamcs: 06001math Peeynsmuenvie: MOBT §§
teme «Hemeramnsl 000011Ie | aZeKBaTHOE 3HAHUS U TPEACTABIITH X BHocST HEOOXOOUMEIE 13, 16,
U MX COCIIITHEHUS HUS M | TIOHUMaHHUe CXeM, TaOJIHII, TIPE3CHTAIIMH | KOPPEKTUBHI B JICHCTBUE MTOCTIE 18,19,

cucTeMa | IPUYHH ycrexa u €ro 3aBepIleHNs] Ha OCHOBE €ro yrp.
THU3allUU | HEycliexa yaeOHon ydeTa CJIeTaHHbIX OINO0K
JEATEIbHOCTH Ilosnasamenvhule. CTposr
peyeBoe BHICKa3bIBAHUE B
YCTHOW WM MTUCBMEHHOM hopMe
Kommynuxamuenvie:
Koppektupytrot nerictBus
napTHepa

39 24 Konmponvnan Ypok | IlposBisror Hayuamca: npuMeHATh Pecynsamuenvie: oCymecTBIsIOT
paboma Ne2 KOHTPOIISI| OTBETCTBEHHOCTh MOJIly4E€HHBIE 3HAHUS U MOIIArOBBIA W UTOTOBBIN
«HemeTa/nbl M UX | 3HAHWH | 33 PE3yJBTATHI chOopMUpOBaHHbBIE YMEHHUS KOHTPOJIb IO PE3YIbTATY
COeTMHEH U CBOEH JUIsl pelieHns yueOHbIX 3anau | [loznasamenvhvie:

JESTEIbHOCTH. CTPOSIT PEYEBOE BHICKA3bIBAHUE B

YCTHOH ¥ MUCEMEHHOH opme
Kommynuxamusnuie:
YUUTHIBAIOT Pa3Hble MHEHUS U
CTPEMSITCS] K KOOPAMHALIH
Pa3NUYHBIX TO3ULINH B
COTPYJIHUYECTBE

Pa3znen 4. Metajiibl U ux coennHenns (16 yacos)

40 1. Ananmm3 Ypox | dopmupoBaHue Hayuamcsa: onucelBaTh Pezynamugnvie: 828,
KOHTPOJIbHON KOpPPEKI | TOTOBHOCTH H cBoMcTBa BemlecTB Ha ocHoBe | [locTanoBka yueOHOI 3agaun Ha ymp.
paboter. Obuias uu CIIOCOOHOCTH K HaOJIoNeHNH 32 UX OCHOBE COOTHECEHHSI TOr0, UTO
XapakTepUCTUKA 3HaHU#l | 00y4YeHHuIo U IPEBPALICHUSIMH, M3BECTHO M YCBOEHO, M TOTO, YTO




41 METaJLIOB. CaMOpa3BUTHUIO U JIEMOHCTPUPYEMBIMU ellle HCU3BECTHO

2. XuMH4IECKHe caM00OOpa30BaHMUIO | YUUTEIIEM, UCCIIEIOBATh Tlo3nasamenvuvle:
CBOMCTBa Ha OCHOBE CBOMCTBA BEIIIECTB B X0JIC BriaBMKCHUE TUIIOTE3, HX § 29,
METaJIIOB. MOTHBAIUU K BBITIOJTHEHUS JTA0OPaTOPHOTO | 00OOCHOBAaHHME, JTOKA3aTEIbCTBO ymp.
00yUYCHUIO U OIBITA, IEJIATh BHIBOABI O Kommynuxamusnuie:
IMO3HAHUIO 3aKOHOMEPHOCTSIX CBOMCTB Y4acTBylOT B  KOJUJIEKTUBHOM
METAJUIOB B TIEpUOJIAX U 00CYXACHUU pooJIeM,
rpymmnax. MPOSABIISIIOT ~ AKTUBHOCTH  BO
THonyuwam o3moorcnocms B3aUMOJICHCTBUM JJIS PEIICHUS
HAy4umovCsy: IPOTHO3UPOBATh | KOMMYHHKATHUBHBIX 51
XHMHUYECKHE CBOMCTBA IMO3HABATEIbHBIX 3a/1a4.
HEU3YYCHHBIX DJIEMEHTOB U
WX COCTUHEHHUN HAa OCHOBE
3paunwmii o I13.

42 3. O6mmas Ypok | ®opMupyroT Hayuamucs: naBath Pecynamuenvie: 8 30,
XapaKTepUCTUKa W3y4eHU | KOMMYHUKATHUBHBIN | XapaKTEpUCTUKY MIeTOUYHBIM | [ITaHupyrOT cCBOM JISHCTBUS B yIp.
ajieMeHToB |A- I KOMITOHEHT B MEeTaJlJIaM 10 MX MOJIOKCHUIO | CBS3H C ITOCTaBJICHHON 3amadcii
CPYIIBIL. HOBOT'O | OOIEHUH H B [ICXD /.. MenneneeBa, | M YCIOBUSIMH €€ PELICHUS

43 Marepua | COTPYIHHYECTBE CO | MCCIIEIOBATh CBOMCTBA Tosnasamenvuvle:CTaBAT U
4, CoequHenus ja CBEpPCTHUKAMH B LIEJIOYHBIX METAJJIOB — KaK GOPMYITUPYIOT LETH U
IIEJTOYHBIX mporecce MIPOCTHIX BEIIECTB. poOIEMBI ypOKa
METAaJIIO0B. oOpa3oBaTeIpHOU Tonyuam o3mooicnocms Kommynuxkamusnule:

JIeITEILHOCTH HAy4umuvcsi: TPaMOTHO AJIeKBaTHO HUCITONB3YIOT
oOparmarsCs ¢ BEMI-BaMH B pedeBBIC CPENCTBA IS PEIICHIS
MOBCEIHEBHOM KM3HH. KOMMYH-HBIX 3a71a4

44 5. O0mas KomOun | PasBurue Hayuamuvca: naBathb Pecynamuensie: JlaTank
XapaKTepHUCTHKa HWpPOBaHH | OCO3HAHHOTO, XapaKTEePUCTUKY [ImarupyroT cBOM NEWCTBUS B anekTporr | § 31,
Il A-rpyrmimet BIil YPOK | YBaXHUTEIHHOTO U HIEJI0YHO3EMETBHBIM CBSI3U C IIOCTABJICHHOM 3amaueii pOBOAHOC | ymIp.

JTOOpOXKETaTeNhHOT | MeTaJulaM IO UX MOJIOKEHHUIO | U YCIOBUSAMU €€ pPerIeHus TH,

O OTHOILIEHUS K B [ICXD JI.1. MenpeneeBa, Tloznasamenvhvie: MarHuTHa
JPYTOMY YeJIOBEeKY. | XapaKTephU30BaTh COCTAB Crapst 1 GOpMYIHPYIOT e U | 5

Ero muenuro, aTOMOB, HCCJIEOBATh MpoOIEeMBI ypOKa Mellanaka,
CIIOCOOHOCTH BECTH | CBOMCTBA IIEIOYHBIX Kommynuxamuensie: mpudop

45 6. Coennnenust JIUAJIOT C IPYTAMH | METAJUIOB — KaK IPOCTHIX AJIEKBaTHO UCTIOIB3YIOT IS
IEJTOYHO- JIFOABMH BEILIECTB. pedeBbIe CpencTBa s MOy YeHH
3eMeJIbHBIX Tonyuam 6o3mosicHocms 3¢ (HEeKTUBHOTO pereHus s Ta30B
METAJIO0B. HAy4umsCs: TPaMOTHO KOMMYHHUKaTHBHBIX 337124 583071

o0pamaThCsi ¢ BEIECTBAMU B ammapat
ITOBCEIHEBHOM KU3HU Kwurmma
JI. O. yeumpa

«Touxa pocmay




46 7. YKéctkocTh BOIBI VYpok | Mcnons3oBanue Tonyuam 6o3mosrcrnocmo Pecynamuenvie: 8§ 32,
U c1ocoObI € W3Y4EHHU | TEOPETHUECKUX Hayyumocs: Crocodam [InaHupyoT CBOM IEHCTBUS B yIp.
yCTpaHEeHUs ST 3HaHUI Ha yCTpaHEeHHUs KECTKOCTH CBSI3U C MTOCTABIICHHOW 3aJauei

HOBOT'O | MpaKTHKE BOJIBL. 1 YCIIOBHUSIMH €€ PeIICHHUSI

MaTepua Ilosnasamenvhuie:

na CraBsT 1 GOpMYIUPYIOT LETH U

npo0eMbl ypoka
Kommynuxamuenvie:
AJIeKBaTHO UCIIONB3YIOT
pedeBbIe CpecTBa s
3¢ (HEKTUBHOTO pPerIeHus
KOMMYHHKaTUBHBIX 33]1a4

a7 8. Hnempykmaoic VYpok- | Ucnonb3oBaHue Hayuamcsa: obpamatscs ¢ Pecynamuenuvie: odopmu
no Th! IIPaKTHUK | TEOPETUYECKUX 71a60paTOPHBIM Y4uTBIBaIOT IPABUIO B Tb
Ilpakmuueckasn yM 3HaHUI Ha 000py/IOBaHHEM H TUTAHUPOBAHUH U KOHTPOJIE HabII01
paooma Ne6 MIPaKTHKE HarpeBaTebHBIMHU croco0a pemeHus CHUS
«K€cTkocTh BOIBI npuOopamMu B COOTBETCTBUM | [lo3HasamenvHbie:

U CIIoco0bI € C TMpaBUJIAMU TEXHHKH Hcmonb3yroT mouck
YCTpaHEHUS» 0€301acHOCTH, ONUCHIBATH HEOOXOZIMMOM WHPOPMAITUY TS
XUMHYECKUH SKCIIEPUMEHT C | BBIIOJIHEHUS YIeOHBIX 3aJaHnI
MTOMOIIBIO SI3BIKA XUMUH, C UCTIONIb30BaHNEM YUeOHOU
JIeNlaTh BBIBOABI T10 JTUTEPaTypPhI
pe3yabpTaTaM dKCIepuMeHTa. | KommyHukamusHble:
Honyyam 6o3moacHocmo YUHUTHIBAIOT pa3Hble MHEHHS U
Hay4umscs: 0CO3HABATh CTPEMSATCS K KOOPINHAIIUT
HE00XO0IUMOCTD Pa3IMYHBIX TO3UITHH B
cobmomenus nipasui Th u COTPYIHHUYECTBE
OT st coxpaHEHHUST CBOETO
3I0POBBSI M OKPY>KAIOIIINX.
48 9. AnroMuHMIA 1 Ypok | ®opmupyror Hayuamuvca: naBath Pecynamuensie: § 33,
€ro COeNMHEHUs M3y4YeHU | HHTEpEC K XapaKTepUCTUKy amoMuHus | [ImarupyroT cBOM NelcTBUS C yrp.
s KOHKPETHOMY o ero nonoxenuto B [ICXD | mocraBieHHON 3aaue U
HOBOI'O | XUMHUYECKOMY H.. Menneneesa, YCIIOBUSIMH €€ PEILICHUS,
MaTrepua | SJIEMEHTY, TOUCK XapaKTepH30BaTh COCTaB OILIEHUBAOT MTPAaBUIBLHOCTh
na JIOTIOJTHUTENTFHON aToMa, XapaKTepru30BaTh BBITIOJTHEHUS JISHCTBUS

uH(pOpMAaIUK 0
HeM. POpMUPYIOT
yMeHHE
UCIIONIb30BATh
3HaHUS B OBITY

(u3nYecKre U XUMHUECKUE
CBOMCTBA aTIOMUHUA,
OOBSCHATE 3aBUCUMOCTE
CBOMCTB aJIOMHUHUSA OT €0
nonoxxenus B IICXD 1.1.
MeneneeBa, 0ObSICHATD

Tosnasamenvuvie:
CaMOCTOSTEITbHO BEIJCIIIOT H
(hOPMYIHPYIOT IO3HABATENBEHYIO
1eJTb, UCTIONB3YIOT O0IIHe
MIPUEMBI PEIICHUS 3a4a4
Kommynuxamuenvie:




MPUYMHBI XUMHUYECKON
WHEPTHOCTH AJTIOMHHUS.
Homyuam éozmodcnocmy
HAy4umsCcsi: TPaMOTHO
0o0pamaThCst ¢ BEIIECTBAMU B
IIOBCEIHEBHOU KU3HU

JonyckaroT BO3MOKHOCTb
Pa3IUYHBIX TOYEK 3PEHUS, B TOM
YHUCIIe HE COBMAAIONINX C UX
coOcTBeHHOM. 1
OPUEHTUPYIOTCS Ha TIO3UIUIO
napTHepa B OOIICHUU H
B3auMMOJCHCTBUU

49 10-11. XKene3o u Ypok | ®opmupyror Hayuamuvcs: naBath Peeynsmuenvie: JaTank 8§ 34,
€ro COeMHEHUS W3YYCHHU | OCHOBBI XapaKTEPUCTUKY Xkene3a 1o | [ImaHupyroT cBoM JEHCTBUS C NABJICHUS | yIIp.
s JKOJIOTHYIECKOTO ero nonoxkennio B [ICXD MIOCTABJICHHOM 3a/1ayueil u
50 HOBOI'O | MBIILJIEHUS .. Menneneesa, YCIIOBUSAMHU €€ PEILIECHMUS,
Marepua XapaKTepU30BaTh COCTaB OLICHUBAIOT MTPABUIILHOCTh
na aToMa, XapaKTepU30BaTh BBITIOJIHEHUS JICHCTBUS
(hU3HUECKUE U XUMHUECKHIE Ilo3nasamenvhule: 3aJlaHus
JI. O. yeumpa CBOMCTBA Xkene3a, 00bICHATE | CaMOCTOSTEILHO BBIIEISIOT U o
«Touxa pocmay 3aBUCUMOCTh CBOMCTB (hOpPMYITUPYIOT TTO3HABATENBHYIO TeTpaau
JKeye3a OT ero MOJIOKEHHsI B | T1€JTb, HCITONIB3YIOT O0IIre
TIICXD JI.1. Menneneera, MIPUEMBI PEIICHUS 33124
HCCIEI0BATh CBOMCTBA Kommynukamusenwie:
JKelie3a B XOI€ BBINOJAHEeHUs | JIOMyCKarT BO3MOXKHOCTh
71a60paTOPHOTO OIBITA, Pa3IMYHBIX TOYEK 3pEHHS, B TOM
OIHCHIBATh XUMHYECKUI YHUCIIe HE COBMAIAIONTNX C FX
JKCIICPUMEHT. COOCTBEHHOM.
Honyyam 6o3moacHocmo
Hay4umscs: TPaMOTHO
oOparmarbcsi ¢ BEMEeCTBAMH B
MTOBCEAHEBHON JKU3HU
51 12. Hncmpyxkmasic VYpok- | OBmamenue Hayuamcsa: oGpamatsest ¢ Pecynamuensie: odopMu
no Th! MIPAKTUK | HaBBIKAMH JIJIS 1a60paTOPHBIM OCyIIecTBISIOT MOMIarOBBIN T
Ilpakmuueckan yM MIPaKTUIECKOH 00opyIOBaHNEM U KOHTPOITb TIO PE3YIBTATY HaOIro T
paboma Ne7 TeSITeTHHOCTH HarpeBaTeNnsHBIMU TIpuOOpamu| [loznasamenvHobie: eHHSA
«Pemenne B COOTBETCTBHH C TipaBwiamu | IIpoBoasT cpaBHEHME U
JKCIIEPUMEHTATBHBIX Tb, onuceIBaTh XUMAYECKHH | KITACCU(DUKAIIHIO TTO 3aITaHHBIM
3a/1a4 1o TemMe HKCIEPUMEHT C TTOMOIIBI0 KPUTEPHSIM
«MeTarmsDy». SI3bIKA XFMHH, JENaTh BRIBOIBI| KoMMYyHUKAmMuUBHblE:

IO pe3yJbTaTam
IKCIIEPUMEHTA.

Honyuam 6o3zmodcrHocmo
HAY4umbcsi: OCO3HABATh
HEOOXOANMOCTh
cobmoaenus npasui Th u

OT nyist coxpaHeHust

I[OFOBapHBaIOTCH O COBMCCTHBIX
,Z[efICTBPIHX B pa3JIMYHbIX
CUTyaluiax




3JI0pPOBbsl OKPYIKAIOIIHX.

52 13. Koppozus Ypok | YMmeHue Hayuamcs: onuceiBaTh Pecynamuenvie: 8 35,
METaJIJIOB U W3Y4EeHU | UHTETPUPOBATh CBOMCTBA CEpHOM KHCIOTHI, B | Paznnyarot cmocod u pe3ynbraT ymp.
CIOCOOBI 3aIUTHI S MOJy4EHHbIE XOJ/i€ TIPOBEICHUs TabopaT- | JeUCTBHSL.
OT Heé HOBOT'O | 3HAHUS B HBIX OIIBITOB, POBO/ANUTH Ilosnasamenvhuie:
MaTepua | MpaKkTHYEeCKUX Ka4eCTBEHHYIO Peakluio Ha | Bmageror o0mum npremom
na YCIIOBUSIX Cynb(daT-HoH. pelieHus 3aaa4
Honyuam 603mooicHocmy Kommynuxamusnuie:
HAyuumscs: XapakT-Tb JloroBapuBaroTcsi 0 COBMECTHON
0co0ble CBOIMCTBA KOHII. JIesITeNTbHOCTH, IPUXOJAT K
CEpHOM KHCIIOTHI 001IeMy pelIeHUIo.
53 14. Meranisi B Kom6un | McnbIThiBatoT Hayuamcs: coctaBnsith Pecynamuenuvie: 8 36,
npupoze. [loHsiTue | UpOBaHH | YYBCTBO FOPAOCTH | YPaBHEHUS PEaKLUH, YYUTHIBAIOT MPaBUIIO B yrp.
0 METaJUTYypruu BIH YPOK | 32 pPOCCHUICKYIO JISKAIIUX B OCHOBE TUTAHUPOBAHUHU M KOHTPOJIE
HayKy MOJTyYEHHS] METAJIIOB. crioco0a AercTBus
IHonyuam 603mooicHOCMb Ilosnasamenvhuie:
Hay4umscs: IPUBOJIUTH Hcnonp3yroT monck
IIPUMEPBI  YpaBHEHUI HEOOXOZIMMO WHPOPMAITUY TS
PEaKIyii, JeXaX B OCHOBE | BBHIMOJIHEHUS YIEOHBIX 3aJaHUN
MIPOMBIIIUIEHHBIX CIIOCOO0B C UCTIONb30BaHNEM Y4eOHON
HOJTy4EHUs] YyI'yHa U CTalM. | JIUTEpaTypHl.
Kommynuxamuenvie:
Y4uUTBIBAIOT pa3Hble MHEHUS U
CTPEMSITCS] K KOOPAMHALIMY
Pa3IMYHBIX TTO3ULIUI B
COTPYJIHUYECTBE
54 15. O6o6menne Ypok | Beipaxaror Hayuamca: o600matp Pecynamuensie: 3aJlaHus
3HaHUil 110 TeMe 00001e | amekBaTHOE 3HAHUS U IPENCTABISITh UX OcCyIIeCTBISIOT MOLIATOBbIN o
«Mertass» HUS M | IIOHUMaHHE CX€M, TabJHLl, IPE3CHTAllMH | KOHTPOJIb TI0 Pe3yJIbTaTy Terpanu
cUCTEeMa | IPUYMH YycIiexa u IlosnasamenvHuie:
THU3alUN | HEycIiexa yIeOHoH CTposT peueBoe BhICKa3bIBAHUE
3HaHUN | AESATEIbHOCTH B YCTHOW W MUCHbMEHHOH (popme
Kommynuxamusenvie:
Y4UuTHIBaIOT pa3Hble MHEHUS U
CTPEMSITCS] K KOOPAMHALIMH
Pa3NUYHbIX MO3UIHUH
55 16. Konmponvnasn Ypoxk | ®opmupyror Hayuamcsa: xapaktepusoBatb | PecynamusHule:
paboma Ne 3 KOHTPOJI | MHTEpeC K CTpOEHHE aToMa U MosieKy bl | IlnmaHupyroT cBou neiicTBus B
«Memannoiy S KOHKPETHOMY a30ta, OOBSACHATH CBSI3U C [TOCTABJICHHOW 3aJaueid
XUMHUYECKOMY 3aBHCHUMOCTb CBOMCTB a30Ta | U YCJIOBUSIMU €€ PELICHUS
JJIEMEHTY ot ero nonoxenus B [ICXD | Iloznasamenvhule:

JI.1. Menneneena,

CraBsT v GOpMYIUPYIOT LETH U




COCTaBJISATh XUMHUCCKUE
ypaBHEHUS,
XapaKTEPU3YIOIIUE
XUMHUYECKUE CBONCTBA a30Ta.
Homyuam 6o3mooicHocmy
HAy4umscsi: TpaMOTHO
00pamaThCst ¢ BEIIECTBAMU B
MMOBCEIHEBHOMN XU3HU

npoOemMbl ypoka
Kommynuxamusnvie:
AJIIeKBaTHO UCIIONB3YIOT
pedeBbIe CpelCTBa IS

3¢ (HEKTUBHOTO perIeHus
KOMMYHHKATHUBHBIX 33724

Pa3pen 5. Xumus u o

Kpyxamonias cpeaa (2 yaca)

56 1. Xumuueckuit Ypok | ®opMupyrot Hayuamca: Unmezpuposams | PecynamusHule: 837,
COCTAB IITAHETHI U3y4YeHU | TOTOBHOCTH U cBeneHust 1o  (usndecko | [lmaHUPYIOT CBOM NIEWCTBHS B ymp.
3emits. o CIOCOOHOCTD K reorpadud B 3HAHUS O | CBSA3M C IIOCTABJICHHOMW 3ajavei

HOBOTO | OOYUYEHHIO U XUMHYECKOW  OpraHu3allii | U YCIIOBHSMH €€ PelICHHsI
MaTepra | CaMOpa3BHTHIO H TUTAHETHI. Ilosnasamenvhoie:
na camooOpa3oBaHuio | Xapakxmepuzoeams xuM. | CTaBAT ¥ GOPMYTUPYIOT TETH U
Ha OCHOBE COCTaB TEOJIOTMUECKHUX | TIPOOJIEMBI YpOKa
MOTHBAITUH K oboodex 3emit. Kommynuxamusgnule:
00y4YEHHIO 1 Paznuuams MuHepansl u KoHnTponupyror aeiicreust
TIO3HAHWIO TOPHBIE TOPOJIBI napTHepa

57 2. Oxpana Kombun | Onpenensitot cBoto | Hayuamces. Pecynamuenvie: 8 38,
OKp Yy Karomieit WPOBaHH | JIMYHYIO MO3UIHIO, | Xapaxmepuzoseams YYUTHIBAIOT MPaBUIIO B yrp.
Cpezpl OT BIl YPOK | aleKBaTHYIO HUCTOYHHUKH XHUMHYECKOTO | TJIAHMPOBAHUU M KOHTPOJIE
XUMHYECKOTO G QepeHITUPOBaH | 3arps3HEHUsT  OKpYy’Karoleil | crocoba pemeHus.
3arps3HeHNs HYIO CAMOOIIEHKY Cpenpl. Ilosnasamenvhole:

CBOUX YCIIEXOB B Onucwvieamo rinobansHbIe | MCTonb3yroT monck

yaeoe.

JKOJIOTHYECKHE  TIPOOJIEMEI,
CBSI3aHHBIE C XWMHUYCCKHM
3arps3HEHUEM.

Ilpeonazame MyTH
MUHHMHU3AIMA  BO3ACHCTBUS
XUMHYECKOTO  3arpsi3HEHUs
Ha OKPYXKAIOIIYIO CPEy.
Tpueooums npuMepbl
MEXTYHAPOIHOTO
COTPYIHHYECTBA B 00JIaCTH
OXpaHBI OKPYKAIOIICH CPEJIbI
OT XUMHUYECKOT0

3arpsA3HCHUSL

He00X0IMMOI MHGOPMAIIMH IS
BBINOJTHEHUS Y4€OHBIX 3aJaHUM
C UCTIONB30BaHNEM YIeOHOH
JUTEPATYPBHI.
Kommynuxamusnvie:
KouTtponupyror neiictBue
napTHepa.

Pazgen 6. O0001menne 3HAHUI IO XHMHH 32 KyPC OCHOBHOM IIKOJIBIL.
IloaroroBKa K 0CHOBHOMY rocyaapcrseHHomy sk3ameny (OI'9) (7 yacoB)




58 1. BemectBa VYpok | IIposiBisitoT Hayuamcsa: Ilpeocmasnisme | PecynsimusHule: 8§ 39,
KOppeKILl | YCTOHYMBBIN MH(POPMAIHIO 10 TEME PaznnuaroT cioco6 u pe3yibTat ymp.
uu yuebHO — «IIepuoauueckuil 3aK0H U JIEUCTBUS.
3HAaHUW | MTO3HaBaTEIbHBIN nepuoandeckas cucrema [l. | Iloznasamenvuoie:
MHTEpEC K HOBBIM W. MenneneeBa B cBere Braneror o6muM npueMom
o0IMM criocodam TEOPHUH CTPOCHUS aTOMay B peleHus 3aad.
pelieHus 3aaaq BUJIE TaOJIHUII, CXEM, Kommynuxamuenvie:
OIOPHOT0 KOHCIEKTa, B TOM | JloroBapuBaroTCs O COBMECTHOM
gucie ¢ npumenenneMm UKT. | nearenpHOCTH, MPUXOIT K
Buinonname TectoBbie 001IeMy pelIeHUIO.
3a/1aHus 110 TEME.
59 2. Xumuieckue Ypok | ®opMupyroT Hayuamcsa: [lpeocmasname | PecynamusHule: Jlatumk 8 40,
peaxuu KOPPEKI[ | NHTEepeC K WH(POPMAITHIO 10 TEME [InmarupyroT cBOU OEWCTBUSA B SJIEKTpO | YHp-
un KOHKPETHOMY «Krnaccnukanus XUMUYeCKHY CBSI3U C IOCTABIICHHOW 3ajauei TIPOIHOC
JI. O. yenmpa 3HAHUWA | XHMHYECKOMY PEaKIHii 110 pa3THIHbBIM Y YCIIOBUSIMU €€ PerIeHus ™,
«Touka pocmay 3JIEMEHTY, [IOMCK MIpU3HAKaM» B BHJIE TaOJHII, Tloznasamenvhvie: JATYHK
JIOTIOJTHUTENEHON CXEeM, OIOPHOro KOHCMEKTa, ¢ | CTaBsAT U GOPMYITUPYIOT NETH U S ——
WHPOPMAIUH O npumenerneM cpeacts MKT. | mpobiemsr ypoka
HEM. Xapaxkmepuzosamu u | Kommynuxkamusnoie: HUA.
3allMChIBATh  OKMCJIMTENBHO- | AZIGKBAaTHO MCIOJIB3YIOT
BOCCTAaHOBUTCIIHHBIC pEUYEBEIE CPEACTBA 1A
PCaKkuuu, — OKUCIUTEIL M | 3(heKTUBHOTO PEIIECHUS
BOCCTAHOBHTCII. KOMMYHHUKATHBHBIX 3224
60 3-4. OcHOBBI Ypok | ®opmupyror Hayuamcs: Pezynamuenvie: AIIXP, 8§41,
HEOPTaHUYECKOH KOpPpEKIl | HHTEPEC, IIOUCK Xapaxmepuzosams  obmme, | Paznmuaior crmocod u pe3ynpTar | JaTduK yrp.
XUMUU U JIOTIOJIHUTENbHON OCOOCHHBIC U | IEUCTBUS pH.
3HaHUW | WH(OpPMAIUH O WHIWBHUIyalbHBIE CBOWCTBA | [lo3HasamenvHbie:
61 BEIIECTBAX. KHCJIOT, OCHOBaHWI ¥ cojel | BrameroT oOmmmM mpreMom
B CcBeTe TEOPUH | pelIeHus 33724
ANEKTPOIUTHYECKON Kommynuxkamugnuie:
JUCCOLUALINH. JoroBapuBarTcsi 0 COBMECTHOU
Apeymenmuposamo JIeSITeTbHOCTH IO WH]I.
BO3MOXKHOCTh ~ IIPOTEKAHUS | pYKOBOJCTBOM YUHUTENS 3aJIaHus
XUMHYECKUX  peaknuid B
JI. O. yenmpa pacTBopax DJIEKTPOIMTAX
«Touka pocmay UCXOJS U3 YCIIOBUM.
Knaccupuyuposamo
HEOpPraHWYeCKHe BeEIIeCTBa
110 COCTaBY M CBOMCTBAM.
62 5. [loBTopenue n KomOun | Beipaxaror Hayuamcs npuMessTh Pezynamuenvie: 3aJlaHus
000011eHne 10 HMPOBaHH | aJcKBaTHOE TEOPETHUYECKUE 3HAHNS TP | YUHTHIBAIOT IPABHUJIO B oro




KypCy XUMUH 3a
OCHOBHYIO LIKOJY.
IloaroroBka x

BII YPOK

NOHUMaHue
OpUYHH yCTexa U
Heycnexa yuyeOHoM

PCHICHUH 3aaa4.

TUTAHUPOBAHUH U KOHTPOJIC
criocoba perieHust
TlosnasamenvHoie:

KOHTPOJIBHON JeATENbHOCTH Hcnone3yroT mouck
pabote JONOJTHUTENBHON HH(popMayn
Kommynuxamuenvie:
Kontponupytot neiicteue
napTHepa
63 6. UTorosas Ypoxk | ®opmupyror Hayuamca: npumenarTs Pezynamuenvie: ocymecTBIgOT
KOHTPOJIbHAsA KOHTPOJ | yMEHHUs MOJTyYEHHbIE 3HAHUS H MOIIATOBBIA M UTOTOBBIH
padoTa Ned s UCIIONIb30BATh c(OpMUPOBAHHBIE YMEHHS KOHTPOJIb IO PE3YNbTATY.
(uToroBas mo 3HAaHUW | 3HAHUSA B OBITY JUIs pelieHns yueOHbIx 3anau | [loznasamenvhvie:
KYpCY OCHOBHOM CTpOSIT peUeBOC BHICKA3bIBAHHE B
HIKOJIBI) YCTHOW M MUCBMEHHOH (opme
Kommynuxkamuenvie:
DopMyIHPYIOT COOCTBEHHOE
MHEHHUE U TTO3UITUIO
64 7. Aramu3 VYpok | Beipaxkator Hayuamca: npuMeHsTh Pecynamuenuvie:
KOHTPOJIbHON KOpPpEeKIl | aJleKBaTHOE MOJTyYEHHbIE 3HAHUS BHocsT HeoOXomumble
paboTEHL. un MMOHUMaHHue c(OpMHUPOBAHHBIC YMEHHS KOPPEKTHUBHI B IEWCTBHUE TTOCIIE
[lonBenenwne 3HAHWW | TMIPUYWH ycrexa u JUTS pelieHns YIeOHBIX 3a7ad | ero 3aBepIUIeHNs Ha OCHOBE €ro
HUTOTOB TOAa HEeycIexa yaeOHou ydera CIeIaHHBIX OITHO0K
JIesITeTbHOCTH Iosnasamenvhole:
CtposT peueBoe BHICKa3bIBaHHE
B YCTHOW W MTUCHbMEHHOMH (popme
Kommynuxamuensie:
Koppektupyrot nerictBus
napTHepa
65 PezepBHoe Bpemsi
66
67

68




