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TOUYKA \! POCTA

ITosicHuTeIbHAS 3anKCcKA
Pabouas nporpamMma 1o XuMHH Ha ypOBHE OCHOBHOTO 00111€r0 00pa30BaHUs COCTABICHA HA OCHOBE MTOJIOKEHUH 1 TpeOOBAaHUIM K pe3ysIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MpeACTaBIEeHHBIX B DenepaabHOM TOCYJapCTBEHHOM OOpa30BaTENbHOM CTaHJIApTe€ OCHOBHOTIO OOIIETo
o0pa3oBaHMs, YTBEPKICHHOTO INpHKa3oM MuHHCTepcTBa oOpa3oBanus M Hayku P® Ne287 ot 31.05.2021, ¢ yuerom I[IpumepHOW mporpaMMmsl
BOCITUTAHUSL.

Ha 06a3e mentpa «Touka pocra» obecreunBaeTcsi peanu3anus o00pa30oBaTEIbHBIX MPOTPaMM ECTECTBEHHOHAYYHOW W TEXHOJIOTUYECKOH
HAIpaBIEHHOCTEN, pPa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHMSIMH 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHs M C YYETOM DPEKOMEHIAIUI
denepanbHOro onepaTopa yuebHoro npeamera «Xumusi». Mcnonb3oBanue ob6opynoBanus neHTpa « Touka pocta) MO3BOJISET CO3AaTh YCIOBUS:

e Jlns pacmmpeHus coaep:KaHus MKOJIbHOTO XUMHUYECKOT0 00pa30BaHus;
e ]I MOBBIIIEHNS TO3HABATEIBHON aKTUBHOCTH 00Y4alOIIUXCsl B €CTECTBEHHO HAy4HOI 00yacTu;

e Jlnis pa3BUTHUS TUYHOCTH peOEHKa B mporecce 00yueHHst XMMUH, €ro CIIOCOOHOCTE!, POPMUPOBAHUS U YOBIECTBOPEHHUS COIUATIEHO 3HAUNMBIX
WHTEPECOB M MOTPEOHOCTENH;

e Jlns paboThl ¢ 01apEHHBIMU ILIKOJIBHUKAMU, OPTaHU3alUK UX Pa3BUTHUS B PA3IMYHBIX 001acTAX 00pa30BaTeIbHON, TBOPUECKON JAESTEIbHOCTH.

[Tpumensisi uudpoBble Ta0OpPATOPUH HA YPOKAaX XUMHH, y4allMecs CMOTYT BBIMOJTHUTH MHOXKECTBO J1a0OpaTOPHBIX pabdOT M AKCIEPUMEHTOB IO
MPOrpaMMe OCHOBHOM ILIKOJIBI.
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HopmatusHas 6a3a

®denepanbHbIii 3aK0H OT 29.12.2012 No273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii Deneparum
[Tacnopt HaumoHaIbHOTO MpoekTa «OO0pa3oBaHUE»

l'ocynapctBennas nporpamma Poccuiickoit @enepanuu «Pa3Butue o0pa3oBaHus»

[Tpodeccuonanvusiii cranaapt «Ileqaror»

[Tpodeccuonanbublii cranaapt «llegaror 10NOIHUTENBHOTO 00pa30BaHUs IE€TEH U B3POCIIBIX»

denepanbHblii rOCy1apCTBEHHBIN 00pa30BaTeIbHbIN CTaHIapPT OCHOBHOT'O 001Ero 00pa3oBaHus

Meroauueckre PEKOMEHIAIMH [0 CO3JaHHI0 M (DYHKIMOHHUPOBAHUIO JIETCKUX TeXHomapkoB «KBantopuym» Ha 0ase
0011e00pa30BaTeIbHBIX OPraHUu3aANuN

Metoanyeckre peKOMEHIaluH 10 CO3AaHUI0 U (PYHKIMOHUPOBAHHIO LIEHTPOB u(poBoro odbpazosanus «IT-kyo»

MeToauveckie peKOMEHIANNHU IO CO3JaHMI0 B (PYHKIIMOHUPOBAHUIO B 00II1€00pa30BaTEIbHBIX OPTAaHU3AIHSIX, PACTIONOKEHHBIX
B CEITbCKOM MECTHOCTH W MaJIbIX TOPOJIax, IICHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOU U TEXHOJOTUYECKOW HANPaBIECHHOCTEH
(«Touxka poctay)
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KpaTkoe onucanue moaxoa0B K CTPYKTYPHPOBAHHIO MAaTePHATIOB

B o6pazoBartensHoi mporpamme (OIT) mpeacTaBieHsl CaeayOmue pa3aeibl:
1. MGTOI[IJI HU3YYCHUS BCIICCTB U XUMHWYCCKUX SIBJICHUH.
DKcrepuMEHTAIbHbIE OCHOBBI XUMUHU.
HepBOHaan]LHBIC XUMHUYCCKHUEC ITIOHATHUA.
PacTtBopbI.
OCHOBHBIE KIaCCHI HCOPTaHUYCCKUX COGHHHCHHﬁ.
Teopus 3IEKTPOTUTUUECKON AUCCOLUALINH.
XUMHYECKUE PEAKIUU.
XUMHYECKHUE DJIEMEHTHI (CBOMCTBA METANIOB, HEMETAJUIOB U UX COCTUHECHUN ).

NN R WD

B ocHOBy BBIZENICHHSI TaKMX pa3lENOB 3aJ0KEH XHUMHYECKHHA SKCIIEPUMEHT, TPaIWIMOHHAs cucTeMa H3ydeHuss Xxumuu. OCHOBHOW (opmoii ydeOHOMH
NesITeIbHOCTH SABJISIETCS XUMUYECKUHN 3KCIIEPUMEHT, IPOBOIMMBIN B BHJIE JIAOOPATOPHBIX, MPAKTUYECKUX paObOT U AEMOHCTPALIUH.

JIeMOHCTpallMOHHBIN SKCIIEPUMEHT IIPOBOJAUTCS B TOM CIIydae, €CIM OH OMACEH I BBIIOJHEHUS YYalllUMHCS WU UMEIOIIMcs MpUOOp NpeacTaBieH

B €IMHCTBEHHOM JK3EMILIAPE.

Jlisi m3yueHus1 npeaMera «XUMHUsD» HA ITale 0CHOBHOI0 0011ero odpa3oBanust 0OTBOAUTCS: S8Kitacc - 68 yacos; 9kmacc - 66 yacos.

JlanHas oOpa3oBartesbHas NporpaMMa oOecreurBaeT yCBOGHUE yYallluMUCs BaXXKHEHIINX XMMUYECKHX 3aKOHOB, TEOPUHA M MOHATHUI; (hopMuUpyer
MIpPE/ICTAaBICHHUE O POJIM XUMHUHU B OKPY>KAIOIIEM MUPE U JKU3HU 4yesioBeka. [Ipu 7 ToM OCHOBHOE BHUMAaHME yIESETCS CYIIHOCTH XUMUYECKUX PEAKIUi 1
METOAAaM UX OCYILECTBICHHUS.

OI[HI/IM M3 OCHOBHBIX IIPUHIUIIOB ITOCTPOCHUSA MPOrpaMMBI ABJIACTCA IMMPUHIUIT JOCTYITHOCTH. BKCHepHMeHTaJ'II:HBIC JAaHHBIC, IMOJIYUYCHHBIC YHAIIUMHUCA
IMpU BBIIIOJIHCHUH KOJIMYCCTBCHHLBIX OIIBITOB, IMO3BOJIAKOT YYalllUMCA CaMOCTOATCIIBHO [OCJIaTb BBIBOJbI, BBIABIISATE 3aKOHOMCPHOCTH. HOI[XO,Z[BI,
3aJIOKCHHBIC B COACPIKAHUC IIPOrpaMMbl Kypca, CO3Oar0T HCO6XOI{I/IMLIG yCJIoBUA OJId CUCTEMHOI'0O YCBOCHHSA YYalllUMHCSA OCHOB HAYKH, IJIA
obecreyeHus Ppa3BUBAOMICTI0 U BOCIIUTHIBAIOLICTO BO3JICHCTBHUS O6y‘leHI/IH Ha JIMYHOCTDH y4Jallerocs.

cDO}’)MI/I]C)yeMbIe 3HAHHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI Y66)KI[6HI/II\;I IIKOJIbHUKA, HECHTPAJIIbHBIM SAAPOM €T0 HAYyYHOI'O MUPOBO33PCHU.



Onucanue MaTepuaJbHO — TeXHHYecKoH 0a3bl nenTpa «Touka pocray,
Hcnoan3yemoro 1Jisi peajim3aniuu 00pa3oBaTeJbHbIX IPOrpaMM B paMKaXx NpenoiaBaHusi XMMHUHU

Hudgposas (komnvlomepnasn) nadopamopusa (LII), nporpaMMHO-annapaTHbII KOMILIEKC, TaTYNKOBAsI cCCTeMa — KOMILJIEKT y4eOHOro 000py10BaHMs,
BKJTIOYAIOIIUI M3MEPHUTENBHBIH OJIOK, MHTEpdeiic KOTOPOro MO3BOJSET 00ECIIEYNBATh CBSI3b C MEPCOHAIBHBIM KOMIBIOTEPOM, U HaOOp NATUYMKOB,
PETUCTPUPYIOIINX 3HAYECHUS PA3TUUHBIX (PU3NUECKUX BEIHUHUH.

Jamuuk memnepamypboi n1amuno6blil — IPOCTON 1 HAAEKHBIA JaTUUK, IPEJHAZHAYCH ISl U3MEPEHHsI TEMIIEPATyphl B BOJHBIX PACTBOPAX U B Fa30BbIX
cpenax. Mmeer paznuunblii auanazoH umepeHuit or —40 go +180 °C. TexHuyeckue XapaKTepPUCTHKU JaTyMKa yKa3aHbl B HMHCTPYKLUHUH IO
IKCILTyaTaluH.

Jlamuuk memnepamypsl mepmonapmuulii - NpeHa3HavYeH A1 u3mMepenus temmneparyp 10 900°C.Mcnonp3yeTcs npu BBIIOTHEHUN pabOT, CBA3aHHBIX C
U3MEpPEHUEM TEMIIEPATyp IJIAMEHH, IJIaBICHUS U PA3JI0KEHHSI BEILIECTB.

Hamuuk onmuueckoit niomuocmu (Koropumemp) — IpeJHaA3HAYEH ISl U3MEPEHUS ONTUYECKOM IUIOTHOCTH OKPALLIEHHBIX pacTBOpOB. Mcnonb3yercs
IIpU U3YUYCHUU TEM ((PaCTBOPI)I», ((CKOpOCTI) XUMHNYECCKUX peaKHHﬁ>>, OMpPCACIICHNU KOHICHTPAIUH OKPAIICHHBIX HOHOB.

Jlamuuk pH — ipeina3zHaydeH i U3MEPEHUs BOJOPOAHOTO Nokaszaressi (pH) BOIHBIX paCTBOPOB B PA3IMYHBIX UCCIIEAOBAHUIX 0O BEKTOB OKpY KatoIIen
Cpenbl.

ﬂamuuk 3J1el<mp0np0600Hocmu — IIpEAHAa3HAYCH IJId U3MCPCHUA y,HCHBHOfI QJICKTPOIIPOBOAHOCTU )KI/II[KOCTefl, B TOM YHUCJIC U BOAHBIX pPaCTBOPOB
BCIICCTB. HpI/IMeHSIeTCH IIpU U3y4CHUU TCOPUU BHGKTpOHI/ITI/I‘{eCKOfI Aucconuannu, XapakKTCpuCTUK BOJHBIX paCTBOPOB.

Jlamuuxk xn0puod - uoHee - NCTIONB3YyEeTCs TSl KOMTMYECTBEHHOTO OIpEIeTICHUsS COACpKAHMsI HOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOTYyKTaX
nutanusa. K matumky mojkimrodaercs MoHOceneKTUBHBIN 3ekTpos (MCD) (paboumii 31eKTpos), MOTEHIMAT KOTOPOTO 3aBUCHUT OT KOHIICHTPAIUU
OTpeesieMOTO HOHA, B TAaHHOM ciiydae oT KoHIeHTparuu aHnoHoB Cl. ITorennman MCD onpenensitoT OTHOCUTENIBHO 3JIEKTPO/Ia CpaBHEHUS, Kak
MIPABUJIO, XJIOPCEPEOPSTHOTO.

Jlamyuk Humpam — uoH08 — IpeHa3HAYCH ISl KOIMYECTBEHHOTO ONPE/ICIICHUS HUTPATOB B PA3IMYHBIX 00BEKTAX OKPYIKAIOIIEH Cpelibl: BOJIE, OBOIIAX,
bpyKTax, KOJIOACHBIX U3CTUAX U T.1I.

Mukpockon yughpogoii — ipeHA3HAYEH JUIA N3y4eHUs (POPMBI KPUCTAIUIOB U HAOJIOAEHHS 32 POCTOM KPHCTAJLIOB.

IIpubop ona demoncmpayuu 3a6uUcCUMOCHMU CKOPOCHU XUMUYECKUX PEAKUUNl OM PA3TUYHBLIX (PaKmOpoE — UCIONb3YIOT MPU U3YyUYCHUU TEMBI
«CKOpOCTh XMMHYECKON PEAKIII» B TETIOBOT0 3 (PeKTa XuMuieckux peakuuil. [Ipnbop n1aét BO3MOKHOCTH SKCIIEPUMEHTAIBHO HCCIIEA0BATh BIHSIHUC
Ha CKOPOCTh XMMUYECKHMX PEaKIHi CIeAYyIoUX (akTOpOB: MPUPOAbI Pearupyromnux BEIIECTB, KOHIEHTPAIUN Pearupyronnx BELeCTB, IUIOMAAN
rpaHMIBl paszena (a3 B TETEPOreHHBIX CHCTeMax (TIOBEPXHOCTH CONPHKOCHOBEHHS MEXKIy pPEarupylolluMH BEIIECTBAMH), TEMIIEpaTypHl,
KaTaJln3aTopa, HHruouTopa.

Hpu60p onsa nojiyuenun 2a306 — UCNOJIb3yCTC JIA TTOJIYUCHU A HEOOJIBIINX KOJIMYECTB I'a30B: BOAOpPOAa, KUCIOpOAa, YITICKHUCJIOTO ras3a.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUAA
YUYEBHOI'O ITPEJIMETA «XUMMSsI» B OCHOBHOM IIKOJIE

I/I3yquHe XUMHH B OCHOBHOU IIIKOJIE HaIpaBJICHO Ha AOCTHUIKCHUC O6yanOIJ_II/IMI/IC5I JIMYHOCTHBIX, MCTAIPCAMCTHBIX W MPCAMCTHBIX PC3YJIbTATOB
OCBOEHUS yU4EOHOI0 IIpeIMeTa.

JIMYHOCTHBIE Pe3YJIbTAThI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOTPAaMMBI OCHOBHOTO OOIIET0 00pa30BaHUsS TOCTHTAIOTCS B XOJ¢ OOYYCHHS XMMHH B €IUHCTBE Y4COHOW U
BOCITIUTATEIbHOM JiesTeNbHOCTH. OpraHu3aliyy B COOTBETCTBUM € TPAJAULMOHHBIMU POCCUHCKUMH TyXOBHO HPAaBCTBEHHBIMHU IIECHHOCTSMU, IPUHATHIMU
B 0OlIecTBe IMpaBWIAMH M HOPMAaMH IOBEJCHHUS, U CIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHMSA, CaMOPA3BUTHUS U COLMAIN3AIMH OOYYaIOMIMXCS.
JIMYHOCTHBIE PE3yIbTAThl OTPAYKAIOTCS B YACTH:

Hampuomuuecxozo eocnumanus

1. IIeHHOCTHOrO OTHOWIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEIUI0, TOHUMAHUS 3HAYEHHUs] XHMUYECKOU
HAYKH B KU3HH COBPEMEHHOTI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(POpMALUEH 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOW ¥ OTEUECTBEHHOW XMMHUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

Fpamcdaucxoeo socnumanus

1. mpencraBiieHHE O COLMATBHBIX HOPMAaxX U MPaBHIAX MEKINIHOCTHBIX OTHOIIEHUI B KOJUIEKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM
JeSITeIbHOCTH TIPH BBIMTOJIHEHUHU YUEOHBIX, TO3HABATENIBHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB,
CTpEeMJICHHSI K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B TPOIECCEe ITON yueOHOU NEesATEIHHOCTH; TOTOBHOCTH OIICHHBATh CBOE TOBEICHUE U
MOCTYIIKHA CBOMX TOBApHUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

llermocmu HAYYHO20 NRO3HAHUA

1. MMpPOBO33pEHYECKUX MPENCTABICHHUN O BELIECTBE M XUMUYECKOM pEeaKliy, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKU U
COCTABJIAIOLIMX OCHOBY Ul IOHUMaHMS CYIIHOCTH HAy4YHOM KapTHHBI MHUpA; MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA
IIPUPO/IbI, B3aUMOCBS35X Y€JIOBEKA C IPUPOAHOM CPEOH, O POJIM XUMUU B IIO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

2. II03HABaTEJIbHBIX MOTHUBOB, HAITPABJICHHBIX HaA ITOJTYYCHUC HOBBIX 3HAHHUH 110 XHUMHU, HGO6XOI[I/IMI)IX JJISL 00BsACHEHUS Ha6J'IIO[[a€MBIX
MPOIECCOB U SIBJICHUI;

3. mo3HaBaTeIbHON U MHPOPMALMOHHON KyJIbTYpHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHON pabOThI C y4eOHBIMH TEKCTaMH, CIIPAaBOYHON
JUTEPATypPOM, AOCTYIHBIMU TEXHUYECKMMHU CPEICTBAMU MH(DPOPMALIMOHHBIX TEXHOJIOTUH;

4. HHTEpECa K O6y‘leHI/II-O H IIO3HaHUIO, J'IIO603H8.TCJ'ILHOCTI/I, TOTOBHOCTH M CITOCOOHOCTH K CaMOO6p8.30BaHI/IIO, HCCIICIOBATEIIHLCKOM



JeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS 00YyYEHUS B TaTbHEHIIIEM;

Dopmuposanun Kyibmypsl 300p06bs

1.

OCO3HAHMS LIEHHOCTHU XKM3HM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/I0pOBbIO, YCTAaHOBKHM Ha 37J0POBBIM 00pa3 >KU3HU, OCO3HAHUS
MOCTICICTBUI 1 HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS AITKOTOJIsI, HAPKOTHKOB, KypeHHs ), HEOOXOTUMOCTH COOIIOICHUS TTPaBIII
0€301acHOCTH IpU OOPAIIEHUU ¢ XMMUYECKHMHU BEIIECTBAMH B OBITY U peallbHON XKU3HU;

Tpyooeozo éocnumanus

1.

KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yUEOHO - HCCIeI0BATEIbCKOM, TBOPUECKOM U IPYTHX BUAAX JESITEIbHOCTH;
MHTEpeca K MPaKTUIECKOMY M3YYEHUIO IPodecchii M Tpyla pa3IidHOTO POJa, B TOM YHCIIe Ha OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHHM 110
XMMHH, OCO3HAaHHOT'O BBIOOpa MHAMBHUYAJIHHON TPACKTOPUHU MPOIOIHKEHUS 00pa30BaHMs ¢ YYETOM JTMUHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MTOTPEOHOCTEH;

IKonozuueckozo eocnumaHus

1.

IKOJIOTHUYECKHU TIeJIECOO00Pa3HOr0 OTHONICHUS K MPHUPOJIC KaK UCTOYHHUKY KU3HU HA 3emile, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAHUS [ICHHOCTH
3I0pOBOTO 1 O€30MacHOro 00pas3a KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3MUECKOMY H IICUXHUECKOMY 3/10POBbIO, OCO3HAHUS
LIEHHOCTHU COOJIIOZCHUS MPpaBUJl 0€30MaCHOTO TIOBEACHUS MPU pabOoTe C BEIIECTBAMH, a TAK)KE B CHUTYalUSIX, YIPOKAIOIIUX 3I0POBBIO U KUZHU
JIIOJICH;

CIIOCOOHOCTH IIPUMCHSTDH 3HAHUSA, ITOJTYyYaCMbIC IIPHU U3YUYCHHUU XUMUHU, IJI PCILICHUS 3a1aY, CBS3aHHBIX C OKPY)KaIOIHeﬁ HpHpO,I[HOfI Cpe,Z[OI\/'I,
IMOBBIIICHUA YPOBHA 9KOJIOTHYCCKON KYJbTYpbl, OCO3HAHHA rJ100aJBbHOTO XapakTepa SKOJOTHYCCKUX np06neM u HYTeﬁ HUX PCIICHHA
nocpeaACTBOM MECTONOB XUMUH,

9KOJIOT'MYCCKOr'o MBIIJICHUA, YMCHUS PYKOBOACTBOBATHECA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHH&HBHOﬁ IIPAKTHKE.

MeTanpeaMeTHbIE Pe3YJabTaThl

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIIENAIOT 3HAYMMBIE 17151 GOPMHUPOBAHUS MUPOBO33pEHNUS O0IIEHAYyYHbIE TOHATHUS (3aKOH, TEOPHSL, TPUHLUII,
THII0TE3a, (PAKT, CHCTEMA, TTPOIECC, SKCIIEPUMEHT H JIp.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHOHAYYHBIX yUEOHBIX MMPEIMETAX U MO3BOJISIOT HA OCHOBE
3HaHUM U3 3TUX NpeaMeTOoB (OpMUPOBaTH MNPEJCTABICHME O MLEJIOCTHOM HayyHOW KapTUHE MHUpA, U YHUBEpCalbHble Yy4yeOHbIe IEHCTBHS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIC, PETYIISITUBHBIC), KOTOPhIE 00eCTIeYnBaIOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSTEIFHOMY TUIAHUPOBAHHIO
OCYILECTBIICHUIO Y4EOHOMU eATEIbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUS OOpa30BATENBHON MPOTPaMMBI M0 XMMHU OTPAXKAIOT OBIAJACHHE YHUBEPCATBHBIMU IMO3HABATEIHHBIMU
NIEUCTBUSIMH, B TOM YHCJIC:

bazoevimu nozuueckumu oeiicmeuamu

1.

YMCHHUC HCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA IIPU OCBOCHHUU 3HAHUM: PACKpPBIBATH CMBICIT XUMHWYCCKUX MOHSITHH (BBIIIGJISITB nux
XapaKTCPHBIC ITPU3HAKHU, YCTAHABJIMBATH B3aAUMOCBA3b C JPYyTHUMHU HOH?ITI/ISIMI/I), HCIIOJIB30BaTh IIOHATHUA HJIA 00BsCHEHNS OTACJIBbHBIX (1)aKTOB n



$[BJ'I€HI/II71; BI>I6I/IpaTL OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX BEUICCTB U XUMHNYCCKUX peaKuHﬁ; yCTaHaBJIMBATb NPUYHUHHO -

CJICACTBCHHBIC CBA3U MCIKAY 00BEeKTaMuU HU3YYUCHUS; CTPOUTH JIOTUICCKUC PACCYKIACHUA (I/IH,ZLYKTI/IBHLIC, ACAYKTUBHBIC, 110 aHaJIOFI/II/I); JAC€JI1aTb
BBbIBOAbI U 3aKIIFOUYCHHS,

2. yMEHHE MPUMEHSATH B MPOIECCEe TO3HAHMS CHMBOJIIMYECKUE (3HAKOBBIE) MOJICIH, UCTIOIh3yEMbIC B XHMHUH, TTPE0OPa30BBIBATH IIMPOKO
MPUMCHSIEMbIE B XHMHH MOJCIBHBIC MPEICTABICHIS — XUMUYCCKUH 3HAK (CHMBOII DJIEMEHTA), XUMHYecKast popMylia U ypaBHCHHUE
XUMHUYECKON peaklud — TMpPU PEUICHUH y4eOHO-TTO3HABATENbHBIX 3a/lad; ¢ yUYETOM STHUX MOJEIHHBIX NMPEACTABICHUN BBIABIATH U
XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKUA U3YyUYaEMbIX O0BEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUN;

bazoevimu uccneoosamenvckumu oelucmeuamu

1. YMCHUCM HCIIOJIb30BATh IMMOCTABJICHHBLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHUSA, 4 TAKKC B KAYCCTBC OCHOBBI JIJIA q)OpMI/IpOBaHI/IH
TUIIOTE3BI IO MPOBEPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CY)KHGHHﬁ;

2. npuoOpeTeHHe OmbITa MO IJIAHUPOBAHUIO, OPTaHU3ALMK M IMPOBEJICHUI0 YUYEHHYECKHX SKCIEPHMEHTOB: YMEHHE HaO/I0/aTh 3a XOJI0M
npoliecca, CaMOCTOSITEIbHO POTHO3UPOBATE €r0 Pe3yIbTaT, POPMYIUPOBAaTH 0OOOIIECHHS U BBIBOBI 110 pe3yJbTaTaM MpOBEIEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABJIATh OTUET O MPOJEIaHHON padoTe;

Pabomoii ¢c ungpopmayueii

1. ymeHHeM BBIOMpATh, aHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIUIO PA3ITUIHBIX BUAOB U (POPM TPEACTABICHUS, TIOIYIaEMYIO U3 Pa3HBIX
HCTOYHUKOB (Hay4HO - MOIMyJIsIpHAst IUTepaTypa XUMHUYECKOTO COIEpKaHus, CIIpaBOUHbIe TocoOus, pecypcebl IHTepHeTa);

2. YMCHUCM NPUMCHSAITH Pa3JIMYHbIC MCTOABI U 3alIPOCHI ITPU ITOUCKC U OT60p€ I/IH(I)OpMaI_II/II/I 1 COOTBCTCTBYIOIIUX JaHHBIX, HCOGXOI[I/IMI:IX JUIIsL
BBITIOJIHCHU A y‘-Ie6HI)IX 1 IIO3HABaTCJIbHBIX 3a1a4 OHpG[[GJ'IéHHOFO THIIA, HpI/IO6pCT€HI/I€ OIIEITA B 00JIACTH MCIOJIH30BAHUS I/IH(l)OpMaIII/IOHHO-
KOMMYHHKATHUBHBIX TeXHOHOFI/Iﬁ, OBJIAJICHUC Ky.]'IBTypOﬁ AKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX MTIOUCKOBBIX CUCTEM;

3. yMEHHEM HCIIONb30BaTh U aHAJM3UPOBATh B IpoIiecce YIeOHON U UCCIIE0BATENBCKOM NeATETbHOCTH HH(POPMAIIMIO O BIUSHUH
IIPOMBIIIJICHHOCTH, CEJILCKOTO X0341MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH IPUPOIHOHN Cpeabl;

YHuﬁepC(lJleblMu KOMMYHUKAMUBGHbIMU odelicmeuamu

1. yMmeHueM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/UIH JUCKYCCHH) IO CYILIECTBY 00CYXIaeMOi TeMBbl, ()OPMYIHPOBATH CBOU MPEATIOKEHHS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEUI0KCHHOM 3aa4u;

2. mpuoOpeTeHue OmbITa MPE3EHTAIMN PE3YIbTATOB BHITTOJIHEHHS] XUMHUYECKOTO IKCIIEPUMEHTA(JIa00paTOPHOTO OIBITA, JJabopaTOpHOI paboThI O
HCCIIEOBAHUIO CBOMCTB BEIIIECTB, YYCOHOTO MPOCKTA);

3. 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAM U MO3HABATEIBHON UCCIIEIOBATEIBCKON EATEILHOCTH NPU PEIICHUH BO3SHUKAIOIIIX
mpo0JieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIINKA (00CYKIeHUS, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBINHU JP.);



Ynueepcanonvimu pecynamusenvimu deiicmeusamu

1. yMeHHEM CaMOCTOSITENBHO OINPEENIATh eI ACATEIbHOCTH, MJIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH
KOPPEKTUPOBAaTh CBOIO JIEATEIHLHOCTh, BHIOMpaTh Hanbosee > (PeKTUBHBIE CTIOCOOBI pelIeHHs] YIeOHBIX W TMO3HABaTEIbHBIX 3aj1ad,
KOPPEKTHPOBAThH MPETIOKEHHBII aJrOpuTM JEHCTBUI NP BHINIOIHEHUH 33/1aHUH ¢ yUETOM MOIy4YEeHHUs] HOBBIX 3HAHUHN 00 M3y4aeMbIX
00BEKTaxX — BEIIECTBAX U pPeaKIUsX;

2. YMEHUEM HCIIOJIB30BAaTh U aHAJIM3UPOBATE KOHTCKCTEI, ITPEAIaracMbIC B YCIIOBHUU SaHaHHﬁ.

IIpeameTHbie pe3yJIbTaThI

B cocraBe mpenMeTHBIX pPE3yJIbTaTOB IO OCBOEHHUIO O0S3aTEIBHOIO COAEP)KAaHUS, YCTAHOBJIEHHOIO JaHHOW NpUMEpHOW paboyeil mporpammoi,
BBIJICJISIOT: OCBOCHHBIE 00yJaIOMIMMHUCS HAYYHbIC 3HAHUS, YMEHUS M CIIOCOOBI ACUCTBUH, CIICIIM(PHUECKUE TSl IPEAMETHON 001acTH « XUMHUS, BUIBI
JESITeIbHOCTH 1O OJIYYEHHUIO HOBOT'O 3HaHMS, €r0 HHTEpIPETalMy, NPeoOpa30BaHHUIO U IPUMEHEHHUIO B PA3JIUUHBIX YUEOHBIX U HOBBIX CUTYyallHsX.

[IpenmeTHble pe3yabTaThl IPEACTABICHBI 110 FoaM 00y4EHUs U OTPaKaloT c(hOPMUPOBAHHOCTh Y O0YUAIOIIUXCS CIEAYIONIMX YMEHUH:

8 KJIIACC
1. packpvieams CMBICT OCHOBHBIX XUMHUYECKUX TIOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH,
BaJICHTHOCTh, OTHOCUTENIbHASA aTOMHAsl M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi J10JII XUMUUYECKOTO
AJIEMEHTa, MOJISIPHBIA O0BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENICHh OKHCICHUS, XHUMHYECKas PEeaKIus,
TeTI0BOM 2P PEeKT peakinu, KIacCupUKaIUs PeakIfii, XUMHUECKast CBsI3b, PACTBOP, MaccoBas J0JIsl BEIIECTBA B PACTBOPE;

2. unnocmpuposams B3aHUMOCBS3b OCHOBHBIX XUMHUYECKMX MOHATUH M MPUMEHSTb 3TH TOHSATUS INPU ONUCAHUU BEIIECTB M HX
MIPEBPALCHUN;

3. ucnonvzoeams XUMHUUECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUH XMMHUYECKUX PEaKIInii;

4. onpedensimv BaICHTHOCTb aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHMSX; CTENICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX;

MPUHAJICIKHOCTD BEIICCTB K OHpeI[CJ'IéHHOMy KJIaccy COCJIMHEHHH 110 (I)opMynaM; BUJI XUMHUYECKOH CBSI3U (KOBaJ'IeHTHaH n I/IOHHaSI) B
HCOPTaHNYCCKUX COCANHCHUAX

5. packpwvieamsv cmulcn nepuonndeckoro 3akoHa J[. . MenpaeneeBa: JeMOHCTpUpOBaTh MOHMMAaHUE NEPUOAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB O UX IMOJIOKEHUH B MEPUOTUIECKON CUCTEME; 3aKOHOB COXPAaHEHUSI MacChl BEUIECTB, MIOCTOSHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOraipo;

6. onucvieamv u xapakmepu3ogams TAOINUHYIO (HOpMY MEPUOIMUYECKON CHCTEMbl XMMHMYECKHX 3JEMEHTOB: Pa3indaTh MOHSATHSA «TJIaBHAs
noarpynna (A rpynmna)» u «nodounas noarpynna (b rpynmna)», mansie u 601bIINE TIEPUOIBI;

7. coomHocums O6OSH8.‘-I€HI/I$I, KOTOPBIC UMCHOTCA B Ta6J'II/II_[C ((HepI/IOI[I/I‘-IeCKaH CUCTEMA XUMHNYCCKHUX 3JICMCHTOB Z[.I/I.MeHI[eneeBa» C



10.

11.

12.

13.

YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps sApa, 00IIee YUCIIO 3JIEKTPOHOB U paciipe/iesieHIe
UX TI0 3JIEKTPOHHBIM CJIOSIM);

Kaaccu@uyuposams XAMHYECKHE SJIEMEHTHI; HECOPTaHWYECKUE BEIIECTBA; XUMHUECKHIE PEaKIiH (110 YHCITy U COCTaBy yYaCTBYIOIIUX B
peaKIMy BEIIECTB, 10 TEIIOBOMY 3 (DeKTy);

xapaxmepuzoeams (onucvléams) o0IME XUMUIECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOITBEPK/Iasi OMMCAHUE PUMEPAMHU
MOJIEKYJISIPHBIX YpPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

npocHo3Upoeantb CBOIMCTBA BEIICCTB B 3aBUCHMOCTH OT UX KAaYCCTBCHHOI'O COCTaBa, BO3MOKXHOCTH MMPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B
PAa3JIMUHBIX YCIIOBUAX,

8LIYUCTIAMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILIECTB; MAaCCOBYIO JI0JIF0 XMMUYECKOI'0 3JIEMEHTa 110 popmyie
COEIMHEHMS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHNIO XUMUYECKON PEAKIINY;

npumersims OCHOBHBIC OIICpallun MBICIIUTEIbHOMN ACATCIIBHOCTH — aHAJIU3 W CHUHTE3, CpPAaBHCHHC, O606H.[€HI/IG, CUCTCMATHU3alulLo,
Knaccnq)m(aumo, BBIABJICHUC IIPUYMUHHO — CJIICACTBCHHBIX CBSI3CH — AJI1 U3YUYCHUA CBOICTB BC€IICCTB U XUMHNYCCKHUX peaKHHﬁ; €CTCCTBCHHO
- HAYYHbIC MCTOJbI ITO3HAHUA — HaGHIO,Z[eHI/IC, HU3MCPCHUC, MOACIINPOBAHUC, SKCIICPUMCHT (pCaHBHHﬁ u MBICHCHHLIP’I);

cnedoeamy TpaBUIIaM MOJIb30BAHUS XMMUYECKON TOCY 10 U 1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBUIaM OOpaIeHHUs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKUHUSMU IO BBINOJIHEHUIO Ja0OPATOPHBIX XMMUUYECKUX ONBITOB IO MOJTYYEHHIO U COOMpaHMIO ra3000pa3HbIX BEILECTB
(BoZoOpoAa 1 KUCIIOpOJ1a), IPUTOTOBICHHUIO PACTBOPOB C ONpEIEIEHHOM MAacCOBOM /101l pacTBOPEHHOIO BEILIECTBA; IIIAHUPOBATh U IPOBOIUTH
XMMHAYECKHE HKCIEPUMEHTHI 10 PACIO3HABAHHMIO PACTBOPOB INEJNOYEH M KHCIOT C IOMOIIBIO HWHIMKATOPOB (Jakmyc, ¢eHondranren,
METHJIOPaHXK U Jp.).

9 KIACC

1.

PACKpbl6ams cMblcl OCHOBHBIX XUMUYECKHUX MOHATHI: XUMHUYECKUHN 2JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, AHUOH, IIPOCTOE BEIIECTBO,
CJIO’KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKas pEeaKlus, XUMHUUYECKas CBs3b, TEIIOBOM
3P dEKT peakIuu, MOJIb, MOJISIPHBIN 00BEM, PAaCTBOP; AIIEKTPOJIUTHI, HEATEKTPOIIHUTHI, AIEKTPOIUTHIECKAS JUCCOIMAINS, PEAKIIMA HOHHOTO
oOMeHa, oOpaTUMbIE U HEOOPATUMBIE PEAKIINH, OKUCITUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTAaHOBJICHHE, AJIOTPONHsI, aM()OTEPHOCTh, XUMHUECKas CBSA3b (KOBAJICHTHAsI, NMOHHAS, METAJUIMYECKast), KPUCTAUTUIECKash PEIICTKa,
KOPPO3Hsl METAIIJIOB, CIUIaBBI; CKOPOCTh XUMHUYECKOM peaklnu, mpeenbHo nomycrumas konnentpanus (I11K);

UIIOCMPUPOBAmMb B3aUMOCBS3b OCHOBHBIX XMMHYECKUX INOHATUM W NPHUMEHATH JTH IOHATHA IIPH ONKCAaHWUM BEUIECTB M HX
MIPEBPALCHUN;



10.

11

12.
13.

14.

15.

16.

UCNOIb306aMb XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEILIECTB M YPaBHEHUI XUMUYECKUX PEeaKLIni;

onpeoensims BaJEHTHOCTh U CTEIIEHb OKUCIIEHUSI XMMHUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3IMYHOIO COCTaBa; MPUHA/JIEKHOCTh BEILIECTB K
oTnpeAeNéHHOMY KJIacCy COeAMHEHUU Mo (opMysaM; BUJ XUMUYECKOW CBsI3U (KOBaJ€HTHAas, NOHHAs, METAJUIMUECKas) B HEOPraHUYECKUX
COCAMHEHUSX; 3apsJ HMOHAa 10 XMMHUYECKOH ¢opMmyse; XapakTep cpeabl B BOJHBIX PacTBOpPaxX HEOPTaHUYECKUX COCIAWHEHHM, THII
KPUCTAJUTMYECKON pEIETKH KOHKPETHOTO BEIIECTBA;

packpwvleams cmbic iepuoandeckoro 3akona /(.M. MenneneeBa u JeMOHCTpUPOBATh €0 IOHUMAHHUE;

ONnuUCHIBAmMb U Xapakmepuzoeams TAOINYHYIO (OpPMY NEPUOJUUECKOM CHUCTEMbl XMMHUYECKUX HJIEMEHTOB: PA3JIN4aTh IOHATHUS «IJIABHAs
noarpynmna (A rpymnmna)» u «mobounas noarpymnna (b rpymnmna)», Massie 1 60bIINE TEPUO/IBI;

coomHocums 0003HAYEHHsI, KOTOPbIE UMEIOTCS B IEPUOAMYECKON TabNIUIIe, C YACIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YUCIIO JIEKTPOHOB U PACIPECIICHNE UX 10 3JIEKTPOHHBIM CJI0SAM);

00vACHAMb 00IIHE 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCMHEHUH B Ipe/ieax MajblX EPHUOJIOB U TJIABHBIX MOATPYTII C
y4€TOM CTPOEHUS X aTOMOB;

Kaaccuguyuposams XMMHUYECKHE JIEMEHTHI; HEOPraHUYECKHE BEIECTBA; XUMUYECKUE peaKIMK (110 YUCIy M COCTaBYy y4acTBYIOLIUX B
peaKiuu BEIIeCTB, MO TEIIOBOMY (D (EeKTy, 0 U3MEHEHHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

xapakmepuszoeambsv (OI’ll/leZSClI’I’Zb) O6H_[I/IC XMMHYECKHE CBOMCTBA BCIICCTB PA3JIMYHBIX KJIIACCOB, IIOATBEPKAAA OITMCAHUC ITPUMCPaAMU
MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

. COCMasiAims YPaBHEHUS 3JIEKTPOJIUTAYECKON JUCCOUMALIMHU KUCIIOT, HIEJI0UYEH U COJIEH; MOJIHBIE U COKPALLIEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO

O6M€Ha; YpPaBHCHHUA peaKuHﬁ, MOATBCPIKAAIOINUX CYIIECCTBOBAHNC TCHETHYCCKOM CBS3U MCXKAY BCIHICCTBAMU PA3JIMYHBIX KJIIACCOB;
packpovieamsb CYIITHOCTb OKHUCIIUTCIIbHO—BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C IIOMOIIBIO COCTABJICHUSA SJICKTPOHHOI'O OajaHca 3THX peaKHHfI;

NPOCHO3UPOBaMmsb CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3SMOXKHOCTHU MPOTEKAHUS XUMUUYECKHUX MPEBPALLIECHUN B Pa3IUYHBIX
YCIIOBUSIX;

8bIYUCAAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMeHTa 1o (opmyrie
COEIMHEHMS; MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHNUIO XUMUYECKON PEAKIINY;

cnedoeamsy TpaBUIIaM TOJIb30BAHUS XUMHYECKOW MOCYI0H 1 1TaOOpaTOpHBIM 000PYIOBAHUEM, a TaK)KE MPaBUIaM OOpaIleHHs C BEIECTBAMHU
B COOTBCTCTBUU C HHCTPYKIHUAMU 110 BBIIIOJITHCHUIO na60paTopHHx XUMHYCCKHUX OIIBITOB ITO IMOJIYYCHHUIO U 0061/1paHmo F8.3006pa3HBIX BCIICCTB
(amMmaka M yriieKUCIIOro rasa);

npoooums PEAKLNH, MOJITBEPHKAAIOLINE KadeCTBEHHBIH COCTAaB PA3JIMYHBIX BELIECTB: PACHO3HABATH OIBITHBIM IYTEM DPA3JIMYHbIE HOHBI,
IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEILECTB;



Coaeprxanue nporpaMmbl
Xumus 8 kiace
(68 yacos, 2 yaca B He/eJII0)

HavanbHble NOHATHS U 3aKOHbI XMMHH
Tena u BemectBa. CBOWCTBA BelIeCTB. JTaJIOHHbIE (hU3MYECKHE CBOMCTBA BelecTB. MaTepuaisl U MaTtepuanoBeaeHue. Ponb xumMuu
B )KM3HU COBpeMeHHOro ob0mecTBa. OTHOIICHHE O0IIeCTBa K XUMUU: XeMODHITHS 1 XeMO(oOws.

Mertonp! uzydenust xumuu. Habmonenne. DxcriepuMent. MoaenupoBanue. Mojien MaTepHalIbHbIE U 3HAKOBBIC UJTH CUMBOJIBHEBIE.

lazer. Kuakoctu. TBEpable BemecTBa. B3auMmHBIC MEepexoabl MEXIy arperaTHbIMUA COCTOSHUSIMU BEIIECTBA: BO3TOHKA (CyOnmmanus) u
necyOnuManis, KOHACHCAlUs U UCTIapeHue, KPUCTAUTM3allks U TUIaBlICHUE.

duzndeckue siBIeHUs. YNCThIC BEIIECTBA U CMECH. | OMOTeHHBIE U reTeporeHHbIe cMecu. CMecu ra3000pas3Hble, Kuakue u TBEpabIe. CrocoOb
pasfesieHns CMeceil: MeperoHka, WiIM AUCTWUIALNS, OTCTauBaHUE, (UIbTPOBAHUE, KPUCTAIIM3ALUs WM BbIIapUBaHHE. XpomaTorpadus.
[TpumeHeHne 3TUX crI0cOO0B B 1TAOOPAaTOPHON MPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XUMHUYECKUE ANEMEHTBI. ATOMBI U MOJIEKYJIbL. [IpoCThie 1 cllokKHBIE BellecTBa. AJUIOTPONHUS Ha TpuMepe KUciaopoaa. OCHOBHBIE MOJI0KEHUS
aTOMHO - MOJIEKYJIApHOTO yueHus. Mlonbl. BemiecTBa MONEKYJISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.

3HaKH (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB. MIHpopMmaIus, KOTOPYIO HECYT 3HAKH XUMUYECKUX SJIEMEHTOB. DTUMOJIOT M HA3BaHUN HEKOTOPBIX
XUMHYECKUX dJeMeHTOB. [lepmomuueckas Tabmuia xumudecknx siemeHToB J[. M. MeHneneeBa: KOPOTKOMEPUOMHBIM U JUIMHHOIEPUOIHBIN
BapuaHThl. [lepuosst u rpynmel. ['naBHas u mobouyHas nmoarpynmsl, Wik A- u b - rpynmel. OTHOCHTENbHAS aTOMHAsE Macca.

Xumnueckue popmynbel. Manexcer n kodpdunpentsl. OTHOCHTENBHAS MOJEKYJsIpHas Macca. MaccoBasi JOJsl XUMHUYECKOTO DJIEMEHTa B
coenuHeHnn. Mudopmaius, KOTOpYI0 HECYT XUMUYECKUE POPMYIIBL.

BanentHocTh. CTpyKTYpHBIC POPMYITBI. XUMUYECKUE HIIEMEHTHI C TOCTOSTHHOW M IIEPEMEHHON BAJIGHTHOCTHIO. BBIBOT (hOpMYy Bl cCOeTMHEHUS
o BasieHTHOCTU. OnpeienieHne BaleHTHOCTH XUMUYECKOTO0 3ieMeHTa 1o ¢opmyie BemiecTBa. CocTaBleHUEe Ha3BaHUN COCTUHEHHM, COCTOSIINX U3
IBYX XUMHUYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.

XuMuueckue peakuuu. PeareHTel 1 npoayKThl peakuuu. [Ipu3Haku XUMUYECKUX peakuil. Y CIOBUS UX IPOTEKaHUS U MPEKPAICHHS.
Peakuuu ropenus. DK30TEpMUYECKHE M DHJIOTEPMUUYECKHE PEAKLMU. 3aKOH COXpPAHEHMsI MacChl BEUIECTB. XHMHUYECKHE YPABHEHMS.
CocraBneHue XuMHYECKUX yYpaBHeHUH. NH(DopManns, KOTOpyro HECET XMMUUYECKOE YpaBHEHHE.

Knaccudukanuss XuMHUUECKUX pEaKIMHA MO COCTaBy M YHCIY PEAareHTOB M MPOMYKTOB. THIBI XMMHUYECKHX peakiuidl. Peaxiym
COEIMHEHUS, pa3JIoKeHus, 3aMelleHus u oomeHa. Katanuzaropsl u katamus.

IIpakTHyeckne padboTbl
1. 3nakoMcTBO ¢ 1abopaTopHbIM 000opyaoBaHueM. [IpaBuia TeXxHUKH 6€30MaCHOCTH MpHU paboTe B KAOMHETE XUMUHU.
2. AHanM3 no4BbI

BaxHeiilue npeacraBuTe M HEOPraHMYecKux BemmecTs. KosimyecTBeHHbIE OTHOLICHUSI B XMMHH
Cocras Bozayxa. [TonsTe 06 00bEMHOI 71071€ KOMITIOHEHTA IPUPOIHOM ra30Boi cMecH — Bo3yXa. Pacuér 00béMa KOMIIOHEHTa ra30BOi
CMecH 10 ero 00bEeMHOM J0J1e ¥ HA000POT.
Kucnopoa. Ozon. Ilonyuenune kucnopona. CobupaHue U pacro3HaBaHHE KHCIOPOAa. XUMHUECKHUE CBOWCTBA KUCIIOPOJA: B3aUMOJICHCTBHE C
MeTaJlJIJaMi, HEMETaJllIaMU M CJIOKHBIMM BelecTBamu. [Ipumenenue kuciopoaa. Kpyrosopor Kucioposaa B Ipupoze.



Oxcuapl. OOpa3zoBaHue Ha3BaHMM OKCHIOB 110 UX (popmynam. CocTaBieHne GopMyJ1 OKCHIOB IO UX Ha3BaHUAM. [IpeacTaBurenu okcuao0B: Boaa
Y YTJIEKHUCIIBIN ra3, HerameéHasi U3BeCTb.
Bonopon B npupone. dusndeckre 1 XMMHUYECKHUE CBOMCTBA BOJOPO/Ia, €T0 MOITYYEHUE U IPUMEHEHHE.
Kucnotsl, ux coctaB u kiaccudpukanus. Uuaukaropel. Tabnuua pactBopumocT. CoiisiHas M cepHasi KUCIOTHI, UX CBOMCTBa U
IPUMEHEHHE.
Conu, ux cocraB M Ha3BaHus. PactBopumocTh coseil B Boje. IlpeacraButenu coseit: xmopuj HaTpusi, kapooHaT Hatpus, ¢ocdar KaabIusl.
[Toctosinnas ABoragpo. Konnuectso Bemectsa. Moinbs. MonsipHas macca. KpaTHble eqMHHIIBI U3MEPEHUST KOJIMUECTBA BELIECTBA.
PacuéTsl ¢ HCIOIB30BaHUEM MOHITHH «KOJIUYECTBO BEILIECTBAY, «MOJISIPHAS MAcCa», IIOCTOSTHHAss ABOTragpo». 3aKOH
ABorazipo. MomnsipHblii 00bEM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS IJIOTHOCTh OJHOIO T'a3a M0 IPYyromy.
Pacuétsl ¢ ucnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJIAPHBIN 00bEM ra3oBy, «IIOCTOSIHHAs ABOTaapo».
I'uapocdepa. Kpyrosopot Boab! B pupojie. Puzndeckue 1 XUMHUUECKUE CBOMCTBA BOJIbI: B3aMMO/IEHCTBHE C OKCHUIAMHU.
OcHoBaHusl, UX cocTaB. PacTBopuMOocTh OCHOBaHUI B Boje. M3MeHeHue OKpackd HHAMKATOpPOB B Ieio4yHOW cpene. IlpencraBurenu
LIEJI0YEH: TUIPOKCHUIbI HATPUS, KaJIUS U KaJbLHs.
PactBoputens u pactBopéHHOE BemecTBO. PactBopbl. PactBopenme. ['maparsl. MaccoBast noyisi pacTBOPEHHOTO BeIlIecTBA. Pacyérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHITHS «MAcCOBast JOJISI PACTBOPEHHOTO BEIIECTBAY.
JlabopaTopHBbIe ONBITHI
1.IToMyTHEHHE N3BECTKOBOM BOJBI IPU NPOIYyCKaHUM YIJIEKUCIIOTO ra3a
2.Pacnio3HaBaHu€e KUCIOT MHAUKATOPAMH.
3.MI3MeHeHne OKpacku MHINKATOPOB B LIEJIOYHOM cpelie.
4.O3HaKOMIJIEHUE C MIpernapaTaMy JOMAaIllHEH WU IIKOJIbHON alTeuYKU — pacTBOpaMU MEPOKCUAA BOAOPOa, CIUPTOBOI HACTOMKM Hoaa
Y HAIIaTBIPHOTO CIIUPTA.
IIpakTyeckune padéoTnl
3.Ilonyuenue, cobupanue 1 pacrno3HaBaHUE KHCIOPO/a.
4. IIpuroToBieHue pacTBOPOB COJIEH € UX 3aaHHOI MAaccOBOI oJei.

OCHOBHBIE KJIaCChl HCOPTAaHMYECKUX COeIMHEeHUI
O06o00611eHne cBeieHu 00 okcruaax, uX KiaccupuKaluy, Ha3BaHUAX U cBoMCTBaX. CrocoObI MOTyYeHHUS OKCUIOB.

OcHoBaHus, MX KJIaccU(PUKalMsI, Ha3BaHWs M CBOWCTBA. B3auMopeicTBHE ¢ KHUCIOTaMM, KHUCJIOTHBIMU OKCHUIAMU U COJsIMU. Pasznoxenue
HEPaCTBOPUMBIX OCHOBaHHM. CTIOCOOBI MOTyUYEeHUSI OCHOBAHUM.

Kucnotsl, ux knaccudukarus u HazBanus. OOIIMe XUMUYIECKIE CBOMCTBA KUCIOT. B3anMoaeiicTBre KUCIOT C MEeTalIaMHt.
DIIEKTPOXUMHUYECKUH P HAIPSHKEHUH METAIIOB. B3anmoaeiicTBre KUCIOT ¢ OKCHIaMU METaJUIOB.
B3aumopnelictBue KHMCIOT C OCHOBAaHUSIMU — peakuus HeUTpanusauuu. BsauMozaencTBue KHUCIOT ¢ COJIAMH. Ilony4yenue
OCCKUCIIOPOTHBIX M KUCIIOPOICOAEPIKAIINX KUCIIOT.

Counu, ux knaccuguKaiuys u CBoicTBa. BanmoeiicTBre comeit ¢ MmeTamiamMu, 0COOEHHOCTH STUX peakiuid. B3aumoeiicTBue comneil ¢ comsimu.
['eneTnueckue psapl MeTalIa U HeMeTaiuia. ['eHeTnueckas CBsi3b MEXK]y KJIacCaMy HEOPraHUYECKUX BEIIECTB.

JlabopaTopHbie ONbITHI
5.B3aumojeiicTBrEe OKCHIa KaJbIIM C BOJOM.



6. Peakmust HeliTpanuzauuu.
7.B3aumojieiicTBHE KHUCIOT C METaJJIAMM, COJISIMH.
8. O3HaKOMJICHME C KOJUICKIIUEH COJICH.
9. BzaumonelcTBue cosieil ¢ COJIAMU.
IIpakTHyeckne padoTbl
5.PelieHne s3KCepUMEHTAIBHBIX 33a4.

IHepuoguvecknii 3axoH u Ilepmonnyeckas cucreMa XMMHUYECKHX 3JIeMEHTOB
. 1. MeHae/ieeBa H CTPOEHHE aTOMA
EcTecTBeHHBIE ceMelCTBa XUMUYECKUX DJIEMEHTOB: MIEIOYHBIE U IIETIOYHO3EMETbHBIE METAJUIbI, TaJIOTeHbI, THEPTHBIC (0J1arOpoIHbIE) Ta3bl.
AmdoTtepHOCTh. AM(DOTEpPHBIC OKCHJIBI ¥ TUIPOKCHABI. KOMITTIEKCHBIE COJIH.
Otkpertue .M. MenneneeBbim Ilepronnueckoro 3akoHa U co3ganue um lleproanyeckoi CUCTEMbl XUMUUYECKUX JIEMEHTOB.
ATOMBI Kak popMa CyIIeCTBOBAHUS XMMHUECKHUX 3JIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMOB. J{oKazaTenbCcTBa CIOKHOCTH CTPOCHUS
atromoB. OnbIThl Pesepdopra. [TnanerapHast Mozienb CTpOCHHUS aTOMa.
CocTaB aTOMHBIX S€pP: IPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca. B3anMOCBsI3b NOHATUI «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHAS ATOMHAS
Macca.
Mukpomup. I1eKkTpoHbl. CTPOEHHUE 3JIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 351eMeHTOB Nel-20. [ToHsTHE 0 3aBEpIIEHHOM 3J€KTPOHHOM YPOBHE.
N3oTtonbl. @usndeckuil cmpicn cuMBoukH [lepuoauueckoit cuctembl. CoBpemenHas GopmynupoBka Ilepuonnyeckoro 3akona. M3menenus
CBOMCTB AJIEMEHTOB B MIEPUO/IaX U TPYIINax, Kak QyHKIUS CTPOCHHUS JIEKTPOHHBIX 000JI0UeK aTOMOB. XapaKTEepUCTHUKA IIEMEHTa-MeTaslia ¥ DJIeMeHTa-
HEMeTaJula 110 X MOJI0KeHMIo B [lepnonnueckoi cucreme xuMuueckux aemenToB . M. Menneneesa.
JdemMoHcTpannu
e Paznuunbie GopMbI TAOIUI TEPUOTUUECKON CUCTEMBI.
e MogaenupoBanue nocrpoenus Ilepuonuueckoii cucremst [{.11. Menneneesa.
e Moenu aTOMOB XUMHUYECKHUX AJIEMEHTOB.
e Mojenu aTOMOB 3J1IeMEHTOB |—3-ro nepuo1oB

Xumu4eckas cBsi3b. OKHCIUTENbHO — BOCCTAHOBHUTE/IbHbIC PEAKIUH

Nonnas xummnueckas cBs3b. MloHbI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HeMeTa/10B. CXxeMbl 00pa30BaHMs HIOHHOM CBA3M U1 OMHApHBIX
coeauHeHuil. MloHHBIe KpHCTaIIMUeCKue peIéTKy U (hru3ndecKre CBOMCTBA BEILECTB ¢ ATUM THIOM peléTok. IlonsaTre o GpopMynbHON eaunue
BELICCTBA.

KoBasienTHass XuMuueckas CBs3b. OJEKTPOHHbIE M CTPYKTypHble (opmyinbl. KoBaneHTHas HemossipHas cBa3b. CxeMmbl 0Opa3oBaHUS
KOBQJICHTHOHM CBSI3M JJIsl OMHAPHBIX cOeNWHEHHWA. MOJEKYyISIpHbIE M aTOMHBIE KPUCTAJUIMYECKHE PEIICTKH, W CBOIMCTBA BEIIECTB C STHM THIIOM
PELIETOK.

DNeKTpOOTpULATENbHOCTb. Psan snexkTpooTpunarenbHocTd. KoBaneHTHast mossipHas XxuMmuyeckas cBs3b. Jlumonb. CxeMbl oOpazoBaHus
KOBQJIEHTHOM MOJISIPHOW CBS3M Ul OMHAPHBIX COeIMHEHMNA. MOEKyJIsIpHbIe U aTOMHBIE KPUCTAIJIMUECKUE PEIIETKH, CBOWCTBA BEILECTB C 3TUM

TUIIOM PELIETOK.
Mertannuueckas XUMUYECKasi CBSA3b M METaJIM4ecKas KpUcTauindeckass pem€rka. CBOWCTBa BELIECTB € 3TUM THIOM pelm€Tok. Ennnas



IIPUPOJA XUMUYECKUX CBS3EH.

Crenens okucneHus. CpaBHEHUE CTENEHU OKUCIICHHS U BalleHTHOCTHU. [IpaBuia pacuéra creneHeil okuciaeHus mo GopMynaM XUMHYECKUX
COCTUHEHH.

OKHCIAUTENBHO - BOCCTAHOBHUTENBHBIE peakiuu. OmnpeneieHue CTENeHeW OKUCICHHS Ui AJIEMEHTOB, OOpasyIOUIMX BeHIeCTBa pa3HBIX
KJIacCoB. Peakninu HOHHOTO 0OMEHa M OKHCIUTEIIbHO-BOCCTAHOBHUTEIbHBIC peakinu. OKUCIUTEb U BOCCTAHOBUTEb, OKHCIICHUE U BOCCTAHOBIICHUE.
CocTtaBiieHHEe ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIM METOIOM JIEKTPOHHOTO OaaHca.

JdemoHcTpanuu
. Komneknuys BemecTB ¢ HOHHOH XMMHYECKOU CBSI3BIO.
. Mopeny HOHHBIX KPUCTAJUTMUECKUX PEIIETOK.
. Konneknus BemecTB MOJIEKYISIPHOTO U aTOMHOTO CTPOCHHS.
. Mopenu MONEKYJISIPHBIX U @aTOMHBIX KPUCTAJUIMUECKUX PEIIETOK.
. Konnexmus «MeTaiibl U CIIaBbD).
. B3auMogeiicTBre IMHKA C CepoH, COISIHOM KUCIoTou, xinopuaom menu (11).
. ["'openne marausi.

e  BsaumopeicTeue XJIOPHOM U CEPOBOAOPOIHOMN BOMBI.
JlabopaTopHblie ONbITHI
N3roroBieHne MoaeIu, WUTFOCTPUPYIOIIECH CBOMCTBA METAJUTMYECKOU CBSI3H.

Coaepsxkanue nporpamMmsl
Xumus 9 kiaace
(66 yacos, 2 yaca B HeJleJI10)
IToBTOpeHue u 00001mIeHUE cBeleHuI 3a Kypc 8 Ki1acca

bunapuele coenunenus. Oxcuasl coseoOpasyrone U HecoseoOpasyromue. ['Mapokcuapl: ocHOBaHUsA, aM(poTepHble, KUCI0Thl. CpenHue,
KHCJIBIE, OCHOBHBIE COJIU.

O0oO0ueHne cBeleHUI 0 XUMHUYECKuX peakiusax. Knaccupukanus XMMUYECKHX peakluil MO pa3Iu4yHbIM OCHOBAaHUSM: COCTaBy M YHCIY
pearupyromux ¥ o0pa3ylomuxcs BEIIECTB, TemIoBOMY 3(PQeKTy, HampaBiICHUIO, M3MECHEHHUIO CTENEeHEW OKUCICHUS 3JEMEHTOB, O00pa3yIOIIHUX
pearupyroye BemecTna, ¢ase, UCIOoIb30BaHUIO KaTaln3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKON peakuyu. PakTopsl, BIMAIOIUE HA CKOPOCTh XUMUYECKUX PEAKLUM: IPUPOJa PEarupyrolX BELIECTB,
MX KOHLEHTPALXA, TEMIIEPATypa, IUIOIAaJb COIPUKOCHOBEHNUS, HAIMYKME KaTtanu3aropa. Katanms.

JdemoHcTpanuu
e (O3HaKOMJICHHUE C KOJUIEKIUSAMHU METAJUIOB U HEMETAJIJIOB, OKCHJIOB, KUCIIOT U COJIEH.
e 3aBHCUMOCTb CKOPOCTHM XUMHUYECKOW pEaKIMM OT MPHUPOJAbl pPEearupyroliux BELIECTB, OT KOHLEHTPALMKM pPEarupyrouux BEIIEeCTB, OT IUIOMIAIU
COINPUKOCHOBEHUS pPearupyrouix BeIEeCcTB («KHUISLIUHI CI0i»), OT TeMIepaTypbl pearupyomiyux BEIecTB.
JlabopaTopHble ONbITHI
1. Peaxius HelTpanu3aluy.
2. Pa3noxxeHue nepokcuaa BOJOPOa ¢ HOMOIIBIO KaTajla3bl KapToders.



XuMH4YeCKHe PeaKkli B PacTBOPAX JJIeKTPOJIUTOB

[TonsTHE 00 PIAEKTPONUTUYECKON TUCCONUALINN. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHU3M JUCCOLUAIIUH STIEKTPOIUTOB C Pa3THUYHBIM
xapakTepoM cBsi3u. CTENEHb IEKTPOIUTHIECKOM nucconranun. CHIIbHBIE U C1a0bIe JIEKTPOITUTHI.

OcCHOBHBIE MOJOXKEHHS TEOPUU IEKTPOIUTUYECKON Aucconuanui. Kinaccudukaiius HOHOB U X cBOWCcTBA. KUCIOTHI, OCHOBaHMS U COJIH KaK
3eKTpoNUThI. VX Kitaccudukanust U TUCCOIUAIus.

OO01mure XUMHUYECKUEe CBOMCTBA KUCIOT: U3MEHEHHE OKPACKH WHIUKATOPOB, B3aMMOJCHCTBUE C METalIaMH, OKCHAaMU M THAPOKCHUAAMHU
METaJUIOB U COJISIMU. MOJIEKyJISipHbIE U HOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPaBHEHUS PEAKITUH.
XHUMHUYECKUH CMBICIT COKPAIIEHHBIX YPaBHEHUH. Y CIIOBUS POTEKAHUS PEAKIINI MEXTY JIEKTPOIUTAMU A0 KOHLA. P/l aKTUBHOCTH METAJLIOB.

OO1Me XMMUYECKHE CBOMCTBA IIIEI0YeH: B3aUMOAECHCTBHE ¢ KMCIOTAMH, OKCHIAMH HEMETAIIJIOB, coiaMu. OO0IIne XMMHYECKHE CBOMCTBA
HEpPacCTBOPHUMBIX OCHOBAHMII: B3AaMMOJIEHCTBHUE C KUCIOTAMH, Pa3I0KEHHE ITPU HAaIrPEBaHUHU.

OO01mre XUMUYECKHE CBOWCTBA CPETHUX COJICH: B3aUMOICHCTBHE C KUCIOTaMH, IIeI0YaMu, COJISIMHU U MeTaaMu. BzaumoielicTBrue KUCIbIX
COJIEH CO IIEeJI0YaMH.

lMunponus, kak oOMeHHOE B3aMMOJEHCTBUE cOJiei ¢ BOJOW. ['MIpOIN3 COMM CUIBLHOTO OCHOBAaHUSA U cla0OW KUCIOTHL. ['Maponu3 comu
c1aboro ocHoBaHMsI U cuiIbHOU KucaoThl. [lkana pH.

CBolicTBa KHCJIOT, OCHOBaHHWI, OKCHUIOB M COJ€d B CBET€ TEOPUM AJIEKTPOJIUTUYECKOM AUCCOLUMAIMU M  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JlaGopaTopHbie ONbITHI.
3.3MeHeHne OKpacKu HHAUKATOPOB B KUCIOTHOM Cpejie.
4. Peakuysi HEUTpanu3aly pacTBOpa MIETOUYH PA3INYHBIMU KUCIOTaMHU.
5. B3auMoaencTBue KUCIOT C METAJIAMHU.
6. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.
7.KauecTBeHHas peakuys Ha XJIOpUI — U Cylab(aT - HOHBI
8. I3MeHeHune OKpacKyu MHIUKATOPOB B IIEJIOYHOU Cpelie.
9. B3zaumoneiicTBrE 11€I04YEH C YITIEKUCITBIM I'a30M.
IIpakTn4yeckue padoTbl
1. CBolicTBa KUCIIOT, OCHOBAHMM, OKCHJIOB M COJIEH B CBETE TEOPHUH JICKTPOIUTHUCCKOMN AUCCOIMAIIMN U OKUCITUTEIHHO-

BOCCTAHOBUTEJIBHBIX PEAKIIUM.

HemeTtayibl M MX cOeUHEHUS

CtpoeHre aTOMOB HEMETAJIOB U UX nosioxkeHue B [lepuoanueckoii cucreme. Psin anekrpoorpuniarenbHocTu. Kpucrannuueckue pemérku
HEMETaJJIOB — MPOCTHIX BeIeCTB. AmoTponus U e€ npuuuHbl. Pusndeckue cBoicTBa HemeTanioB. O0me XuMHYECKUe CBOMCTBAa HEMETAILIOB!
OKHCIIUTENBHBIE U BOCCTAHOBUTEIIBHBIE.

l"a;moreHsl, cTpoeHne UX aTOMOB U MOJEKYJ. PU3NUYECKUE U XMMHUYECKHE CBOMCTBA TaJIOTEHOB. 3AKOHOMEPHOCTH M3MEHEHUS CBOMCTB
raJIOTeHOB B 3aBUCUMOCTHU OT MX MoJsiokeHus B Ilepuoanueckoit cucreme. HaxoxaeHue rajioreHoB B IpUPOJE U UX MOJTy4YeHHE. 3HAUCHUE U
IIPUMEHEHNE TAJIOTEHOB.

I'anoreHoBO1OPO/IbI U COOTBETCTBYIOLIME UM KHCIIOTHI: IIABUKOBAs1, COJIIHAsl, OpOMOBOAOPOAHAsS, HOAOBOIOPOIHAs. ["amoreHu bl
KayecTBeHHBbIE peakuK Ha rajloreHua-uoHsl. IlpumMeHenne coeiMHeHN raTloreHoB U UX OMOJIOrHUYEeCcKas polb.



O6mas xapakrepuctuka 3eMeHToB VIA-rpymmel. Cepa B ipupoe U €€ moxyueHue. AJUIOTPOIHbIE MOAU(PUKAIINK CEPhI M KX CBOMCTBA.
XUMHUYECKUE CBOWCTBA CEPHI U €€ IPUMEHEHHUE.

CepoBoIOpO/I: CTPOCHUE MOJICKYJIBI, (PU3NIECKHE U XUMHUECKUE CBOIMCTBA, TOTy4YeHue 1 3HaueHne. CepoBOIOPOIHAS KUCIIOTA.

Cynbduabl u ux 3Hauenue. JliroMmuHOQOpEHI.

Oxkcup cepsl (IV), ceprncras kucnora, cyiabGuThel. KadyecTBeHHAs peakins Ha CYIb(UT-HOH.

Okxcun cepsl (VI), cepnas kucnora, cynbhatel. Kpuctannoruapatsl. KauecTBeHHas peakiiys Ha Cyiab(paT-HOH.

CepHast KHCJIOTa - CWJIBHBIM 3eKTpoiauT. CBoOMCTBa pa30aBIEHHONW CEPHOM KHUCIOTHI, KaK THUIHWYHOM KHCJIOTHI: B3aUMOJEHCTBUE C
MeTaJlJIlaMi, OCHOBHBIMU U aM(OTEPHBIMU OKCHAAMH, OCHOBAHUAMH M aM(POTEPHBIMU THAPOKCHAAMHU, coisiMu. KauecTBeHHas peakius Ha
CyJb(aT-HuoH.

OO0mas xapakTepUCTHKa 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa U MOJIEKyJbl. DU3NYecKHe W XUMHUYECKHE CBOWCTBA M
NpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro ONOIOTHYEcKast POib.

AMMMaK, CTPOCHHE MOJICKYJBl M (PU3NUECKHe CBOWCTBAa. AMMHAYHas BOJA, HAINATBIPHBIM CIHUPT, TUApAT ammuaka. J[OHOpHO -
aKIETITOPHBI MEXaHW3M O0pa30BaHUs KaTHOHA aMMOHHs. BoccTaHOBUTENbHBIE CBOWcTBa ammuaka. Cold aMMOHHSI M MX MPUMEHEHHE.
KauecTBeHHas peakuus Ha KATHOH aMMOHUS.

Oxkcusl a30Ta: HECOIe00pas3youe U KUCIOTHbIE. A30THUCTasl KUCIO0Ta M HUTPUTHL. A30THAsI KMCIIOTa, € TOJy4YeHHe U CBOMCTRA.

Hurpartsrl.

®docdop, crpoenue aroma u amtorponus. ocunel. Pochun. Oxeun pochopa(V) u oprodocdopnas kucinora. Docdarsl. DochopHbie
ynoOpeHus. THCeKTUITUIEL.

OO01mas xapakTepucTHKa 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOSHHS aTOMOB, MPOCTHIX BEUIECTB M COSAMHEHUN B 3aBUCIMOCTH OT
TIOJIO’KEHUS JIeMEeHTOB B [leproaudeckoii cucteme. Yriiepo 1. AJUIOTPOITHBIE MOIU(BUKAINA: anMa3, TpaduT. AMOPQHBINA YIIIEpO U €ro CopTa:
caka, aKTUBUPOBAHHBIN yroiib. AncopOrus. XuMuueckue cBoicTBa yriaepoaa. Kokcoxumuueckoe Mpor3BOACTBO U €ro npoaykius. KapOusl.

Oxkcua yriepona(ll): crpoenue Momnekysbl, mojiydeHue u ero cBorictBa. Okcua yriepona(lV): ctpoenne MosieKyJibl, MOTyYeHHUE U €T0 CBOMCTBA. YTOIbHAs
kucnota. Colu yroibHOM KUCIOTHI: KapOOHATHI U THAPOKapOOHaThl. TexHudyeckas v MUiieBas coja.

Heopranunueckue n opraHnyeckre BEIIECTBA. YTIEBOAOPOAbl. XUMHUECKOE CTPOCHUE OPTraHMYECKUX BEIIECTB, KaK MOPSIOK COETUHEHUS
aTOMOB B MOJIEKYJIE TIO BaJICHTHOCTH.

MertaH, 3TaH, KaK peieiabHble YIJIEBOAOPOIbl. DTUIIEH U alleTUIIEH, KaK HeNpeelibHbIe (HEHACHIIIEHHBIE) YTIIeBO0POAbl. ['OpeHne yrieBojopo10B.
KauecTBeHHbIE peakIuy Ha HENPEIEeTbHbIE COCIUHEHHUS.

OTUIIOBBIN CIUPT, €T0 MOJMyUYeHHE, MPUMEHEHUE U PU3noIornuecKoe AericTBue. TpéxaroMHblil cnupT riuuepuH. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CITUPTHI. YKCYCHasl KUCJIOTA - MPEACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, crpoenue ero atoma u cBoiictsa. Kpemuuii B npupoze. Cununuast 1 cunad. Oxcua kpemuusi(IV). Kpemuuesas kuciora u eé
COJIN.

[IpouzBoxacTBO cTeKIa U eMeHTa. [IpoIyKIus CHIIMKaTHOW MPOMBIIUIEHHOCTH: ONITHYECKOE BOJIOKHO, KepaMuka, (papdop, dhasHc.

Hemerannel B mpupoge. @pakiunoHHas MeperoHKa >KUAKOTO BO3AyXa Kak crmoco0 MOMy4deHHsl KHCIopona, a3oTa, aproHa. llomyuenue
docdopa, kpeMHUs, XJT0pa, HoAa. DIEKTPOIU3 PACTBOPOB.

[Tony4yeHnue cepHOI KUCIOTHI: ChIPHE, XUMU3M, TEXHOJIOTHYECKAsi CXeMa, METO KHUIISIIETo CI0s, MPUHIIUIIBI TeJI000MeHa, IPOTHBOTOKA
u mupkyssiun. OneyM. IIpon3BoacTBO aMMuaka: ChIpbE€, XUMU3M, TEXHOJIOTMUECKas CXeMa.

IIpakTHyeckne padoTbl



1.I3yuyeHue CBOMCTB COJISTHOM KUCIIOTBHI.

2.M3yueHune CBOMCTB CEPHOU KUCIIOTHI.

3.Ilonmy4yenne aMmmuaka u U3y4€HHE €r0 CBOMCTB.
4.IlonydeHne yrieKuCIIoro ra3a i U3y4eHue ero CBOMCTB.

Metanabl M X COeTMHEHUSI
[Tonoxxenue merannoB B Ilepuoguyeckoil cucteme xumuuyeckux snemeHToB . M. MeHneneeBa, cCTpoeHHE MX aTOMOB M KPUCTAILIOB.
Mertannuueckas CBA3b M METaNIMYECKass KpUCTaJIM4ecKas pelérka. Puznyeckne CBONCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTD,
OTpa’karomiasi CHOCOOHOCTh, MITACTUYHOCT. CIUIaBbl YEPHBIE U IBETHHIC.
MerTannel Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUN psfl HANpsDKEHUM. B3auMoaeincTBuE METAJUIOB ¢ HEMETAJTIaMH, OKCUAaMH, KUCIOTAMH,
COJIIMH. AJIFOMUHOTEPMUSL.
CrpoeHre aTOMOB U MPOCTBHIX BEIIECTB LIEIOYHBIX METAJIOB. 3aBUCUMOCTh (DU3MYECKHMX M XMMHYECKHX CBOMCTB IIEIIOYHBIX METAJIOB OT
3apsAa0B sAAep UxX aToMOB. OKCHUIBI U TUAPOKCH/IBI IETOYHBIX METAJIIIOB, UX MOJyUYEHHUE, CBOMCTBA, MpUMEHEHHE. BakHelne comu MmenouHbIX
METAJIJIOB, X 3HAUYECHUE B )KMBOW U HEKUBOM MPUPOJE U B JKU3HU YEIIOBEKA.
CrpoeHre aTOMOB H MTPOCTHIX BEHIECTB MICTOYHO3EMENIbHBIX METAIIOB. 3aBUCUMOCTh (PM3UYECKUX U XUMUIECKUX CBOMCTB IIEIIOYHO3EMETHHBIX
METAJIJIOB OT 3apsAoB sAnep uX aToMoB. OKCHIBl U TMAPOKCUABI IIEJIOYHO3EMENBHBIX METAUIOB, UX IOJIy4EHHE, CBOMCTBA M IPUMEHEHHE.
Baxkneiimue conu ménouyHo3eMeNnbHbIX METAIOB, UX 3HAYEHHE B IPUPOJIE U KU3HU uenoBeka. KapOoHaTel v ruipokapOOHAThl KaJIbLIKS.
JXéctkocTh BOMBI: BpeMeHHast U noctosHHass. CrnocoObl ycTpaHeHHs] BpeMeHHON KECTKOCTH. CrocoObl yCTpaHEHHUsI MOCTOSTHHOM KECTKOCTH.
Nonutsl. CoeavHeHUs amlOMUHUS B Npupoje. XUMHUYECKHE CBOHCTBA amtoMuHUS. OCOOEHHOCTHM OKCHIa M TUIPOKCHIA ATIOMUHHUS Kak
aM(bOTepHBIX coeqUHEeHHH. Baxkueiiume conu anoMuHus (XJIOpU, cyiabdar).
Ocobennoctu cTpoeHus: aToma sxeinesa. JKene3o B mpupoze. Baxueiue pyasl sxene3a. Oxcunsl u ruapokcuast sxenesza(ll) u sxeneza(Ill). Conu
xene3a(ll) u xxeneza(Ill). O6Hapy)eHHEe HOHOB KATHOHOB JKe€Je3a B pacTBOpe. 3HaUCHUE COEMHEHUH Keesa.
Koppo3us xumudeckast 1 3eKTpOXUMHUYEcKas. 3aliuTa METaNIOB OT KOppo3uK. MeTtaisl B Ipupoe: B CBOOOIHOM BUJIE U B BUAE COCTUHEHUH.
ITonsTne o metayurypruu. YépHas u 1iBeTHas Metaiutyprus. IlupoMeramnyprus, riIpoOMeTaIIIyprus, JIEKTpOMETauTy prust. JJoMmeHHsIi nmpouecc.
[TepepaboTka yyryHa B cTajgb. DJIEKTPOJIU3 PACIIABOB.
JlabopaTopHble ONbITHI
10. ITonyueHue N3BECTKOBOM BOJABI U OMBITHI C HEW.
11. Tlomyuenue ruapokcuaos xkenesa (I1I) u (1II).
12. KauecTBeHHbIE pEaKIIUM Ha KaTUOHBI JKelle3a
IIpakTHyeckne padboTbl
6. [Tomyuenne kecTKOM BO/BI U CLIOCOOBI €€ yCTpaHEHHS.
7. Penienne sKcliepMMEHTAIbHBIX 3a7a4 10 TeMe «MeTaib.

XuMHus M OKpy:KaoLas cpeaa
Crtpoenue 3emiu: siapo, MaHTHUS, 3eMHas KOpa, UX XUMHYECKui coctaB. JIutocdepa n e€ xumuueckuit coctaB. Munepaibl. Pyasl. Ocagounbie TOpOIbI.
[Tone3npie uckomaeMble. XUMUYECKANA COCTaB THApPOCchephl. XUMHUECKUH cocTaB aTMochephl. VICTOUHHKH XMMHUYECKOTO 3arps3HCHHS OKPYIKaIOIIeH
cpenbl. ['mobGanbHBIE 3KOJIOTMYECKHE MPOOJIEMBbl YeloBeYeCcTBa: MAPHUKOBBIM 3G EKT, KHUCIOTHBIE [0KIU, O30HOBBIE ABIPBL. MEKIyHapOIHOE



COTPYJIHUYECTBO B 00JIACTH OXPaHBI OKPYKAIOMIEH CPEIbl OT XMMHUYECKOTO 3arps3HCHUS. «3eIEHAST XUMHUSD.

JdemoHcTpanuu
e BuneodpparmenTsl u cnaiiapl «CTpoeHue 3eMin U €€ XUMUYECKUH cocTaBy, «['1o0aabHbIe IKOJIOTHYECKUE TIPOOJIEMBI YETOBEUECTBAY.

e Komnekuus « MuHepaisl U TOPHbBIE TOPOAB, «Pyabl METAIIOBY.
JlabopaTopHBbIe ONBITHI
13. U3yuenue rpanura.
O000menne 3HAHUH 110 XMMHHU 32 KYPC OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY
CrpoeHue aTomMa B COOTBETCTBUU C IOJIO)KEHHEM XMUMHUYECKOro sneMmeHTta B Ilepuonnyeckoil cucreMe. CTpoeHHE BELIECTBA: XMMHUUECKAs
CBS3b M KPHUCTAUIMYECKHUE PEIIETKU. 3aBHCHUMOCTb CBOMCTB OOpa30BAaHHBIX 3JIEMEHTAMU IPOCTHIX BELIECTB (METAJIOB, HEMETAJUIOB,
OJ1aropoIHBIX Ta30B) OT MOJIOKEHUS 371eMeHTOB B Ileproanueckoii cucreme. THIIONOTHS HEOPraHUYECKHX BEIIECTB, JACJICHHUE MX Ha KIacChl U
rpynnsl. [Ipencrasurenn.
[Ipu3HaKK 1 yCIOBUS NPOTEKAHUS XUMUYECKUX PeakUid. THIIOIOTus XMMUYECKUX PEeaKLnii O pa3IMYHbBIM OCHOBaHUSM. Peakiiny HoHHOTO 0OOMeHa.
OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIEC PEAKIIUH.
XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEPHbIE XUMUUECKHE CBOMCTBA COICO0PA3yIOMINX OKCHIOB, THAPOKCUIOB (OCHOBaHUM, KUCIOT M aM(OTEPHBIX
THAPOKCHJIOB), COJICH.



Kanennapno — remaTnueckoe
IUVIaHUpOBaHue 8 KJace

Ne |06opynoBanue Tema ypoka ®opma Buabl yueOHoii 1esiTe IbHOCTH
n/n [Touku pocra. OpraHu3anuu
ypoka
HavyaabHble MOHATHS U 3aKOHBI XUMUU(214)

1 [Tpenmer xumuu. Ponp Ypok ycBoeHUS OOBACHAIOT, YTO MPEIMETOM U3YUCHUS XUMUH SIBIISIOTCS BEILIECTBA, UX
XUMUU B KU3HU HOBBIX 3HAHUI CBOMCTBA U UX MpeBpalleHus. Pa3nuuaoT Tena u BelecTBa, BeIEeCcTBa U
yesoBeKa MaTepuasbl. Y CTaHaBIMBAIOT IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKTY

CBOMCTBAaMH BELIECTB U UX IPUMEHEHHEM. XapPaAKTEPUYIOT
MOJIOKUTEIBHYIO U OTPULIATENIbHYIO POJIb XUMHUH B JKU3HH COBPEMEHHOTO
obmiecTBa. ApryMEHTHPYIOT CBOE OTHOIICHHE K XeMO(DHITUY U
xemohooum.

2 Mertobl n3yueHus Ypoxk ycBoeHus XapakTepu3yrT OCHOBHBIE METO/Ibl U3YUYEHUS ECTECTBEHHO - HAYYHBIX
XUMHUHI HOBBIX 3HAHUI muctuuiaH. [IpuBonar npumMepsl MaTepuaibHbIX U 3HAKOBBIX WU

CUMBOJIbHBIX MOJIEJIeH, UCIIOJIB3YEMBIX Ha YpoKaxX (PU3UKH, OMOJIOTUU U
reorpaduu. Cobupart 00bEMHBIE U MIAPOCTEPKHEBBIC MOJIENN
HEKOTOPBIX XUMUYECKHUX BEILECTB.

3 ArperaTHbl€ COCTOSTHUS Ypoxk ycBoeHUs PaznuuaroT Tpu arperaTHeIX COCTOSIHUS BEIECTBA. Y CTAHABIMBAOT

BEIIECTB HOBBIX 3HAHUHI B3aMMOCBS3U MEXJY HUMU Ha OCHOBE B3aUMHBIX MIEPEXO/I0B.
NnnroctpupytoT 3Ty iepexo sl mpumepamu. HabmrogaroT XuMudecKkuia
AKCIIEPUMEHT U Oe/iatom BBIBOABI HA OCHOBE HAOIIOICHHIA.

4 | Hudposas madoparopust IT.p.Nel«3HakomMCTBO C Ypok-npaktukym | PaGotarot ¢ mabopaTopHbIM 000py0BaHUEM U HAarpeBaTEIbHBIMU
RELEON 71a00paTOPHBIM nprbopaMy B COOTBETCTBUH C IPABUIIAMHU TEXHUKH O€30MaCHOCTH.
Iudposoit rarumK 000py1I0BaHHEM. BrinonHs0T npocTeiiie MaHUIYJ IS IUN ¢ 1a00paTOPHBIM
Temmeparypsl CIIUPTOBKa [TpaBuna Th npu pabote 000pyI0BaHUEM: C J1a0OPATOPHBIM IITATUBOM, CO CIIUPTOBKOIA.

Caeua. B KaOMHETE XUMHUM» OdopmisitoT oTYET O poAeNaHHON paboTe

5 | Hudposas maboparopus Ousznueckue siBieHnsa B | KomOunuposanusiii | Paznuuaror pusnueckue u XuMHYecKre SIBJICHUS, YUCThIE BEIIECTBA U

RELEON XUMHUHI YPOK cmecu. Knaccugunupyrot cmecu. [IpuBoast npumepsl cMecei

PA3IMYIHOTO arpC€raTHoro COCTOAHUA. YcranaBianBaoT MMPUYUHHO —
CJICACTBCHHBIC CBA3U MCKIAY (I)I/I?»I/I‘{CCKI/IMI/I CBOMCTBaMH BEIIECTB CMECH U




6 XUMUYECKUE SABICHUS KoMOunmpoBanHsIii | ciocobamu ux pasjaeneHus. Pa3nudaroT ux, omuCchIBaIOT U XapaKTePU3yIOT
YPOK MPAaKTUYECKOE 3HAUCHUE.
7 I1.p.Ne2«Ananus Ypok-npaktukyM | PabGoTtaroT ¢ 1abopaTtopHbIM 000py10BaHHEM U HAarpeBaTEIbHBIMU
[TOYBBI» npuOopaMu B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MacHOCTH.
BoinonustoT npocteiiimye npuéMbl 00palieHus ¢ 1ad0paTopHbIM
000pyI0BaHHEM: BOPOHKOU, (GPUIBTPOM, CIIUPTOBKOM.
Haburoarot 3a cBOMCTBaMU BEIIECTB U SIBJICHUSIMH, IPOUCXOAIINMHU C
BeecTBaMu. ONUCHIBAIOT XUMUYECKUN SKCIIEPUMEHT C ITOMOILBIO
PYCCKOTO s3bIKa M SI3bIKa XUMUU. JleJ1atoT BBIBOIBI IO pe3yIbTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.
8 ATOMHO-MOJIEKYJIIPHOE VYpok ycBoeHuss  [OOBSICHSIIOT YTO TAKOE XUMUYECKUH IIIEMEHT, aTOM, MOJICKYJIa,
ydyeHue. XuMUYECKHe HOBBIX 3HAaHUN  [AJUTOTPOIUS, MOHBL. Pa3nuyaroT MpoCThIE U CI0KHBIE BEIECTBA, BEIIECTBA
AJIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. Yemanasausarom
[IPUYMHHO- CJIEJCTBEHHBIE CBSI3M MEK/y COCTABOM MOJIEKYJ U CBOMCTBaMU
QITOTPOITHBIX MoaudUKanwii kuciopoaa. @opMyIUPYIOT OCHOBHBIC
[TOJIOYKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHSI.
9 3HAKM XUMHUYECKHUX Ypok- HaspiBatoT u 3anuchIBaOT 3HaKM XUMHUECKUX YJIEMEHTOB.
3JIEMEHTOB. UCCIIEIOBaHUE XapakTepusyroT HH(HOpPMaIIKI0, KOTOPYIO HECYT 3HAKU XUMHUYECKUX
31eMeHTOB. OOBSICHIIOT STUMOJIOTHYECKHE Havyalla Ha3BaHUU
XUMUYECKHX JJIEMEHTOB U UX OTIEIbHBIX IPYIIIL.
10 [Tepuonnueckas Tabauma Ypok- OnuckIBalOT CTPYKTYPY TaOIUIBl XUMHUECKUX 37emeHToB 1. 1.
XHMHYECKHUX 3JICMEHTOB HUCCIIeIOBaHUE Menaeneesa. PaznuyaroT KOpOTKONEPUOAHBIN U JJIMHHONIEPUOAHBIN
J.N. Menneneena. BapuaHThl [lepuoanueckoii cuctemsl Jl. 1. Menneneera
11 KonTponbHas padora Nel Ypok KOHTPOJIA [IpuMeHss Ha PAKTUKE PaHee U3yUEHHBIA MaTepHall, BHIOJHIIOT KOHTPOJIbHYIO

«IIpeamer xumus»

3HAHUI
00yYaroIMXCsI

paborty.

11

Xumuueckue GopMyJibl

Ypoxk ycBoeHus
HOBBIX 3HAHUU

OToOpakaroT COCTAB BEMIECTB C IIOMOIIBI0 XUMHUIECKHX (POPMYIL.
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Xumuueckue GopMyJibl

Ypok-
UCCIIeIOBaHHE

Paznuaror nHAEKCH ¥ KOG GUIHEHTH. Haxo T OTHOCUTEIBHYIO
MOJIEKYJISIPHYIO MacCy BELIECTBA U MAaCCOBYIO JIOJII0 XUMHUYECKOIO
3JIEMEHTa B COeIMHEHUH. TpaHCcIupyoT HHPOPMAIHIO, KOTOPYIO HECYT
XUMHUYECKHE (HhOPMYIIbI

13 BanentHocTh Ypok ycBoeHus OOBACHSIOT YTO TaKOE BAJICHTHOCTh. [[OHUMaIOT OTpakeHHE MopsIKa
HOBBIX 3HaHHUI COEIMHEHMS aTOMOB B MOJIEKYJIaX BELIECTB IIOCPEACTBOM CTPYKTYPHBIX
14 BanentHocTh Vpok-nipakTukym | hopmyI1. Ydarcst cocTaBisATh (POPMyYIIbl COCAUHEHHM 10 BAICHTHOCTH U
OTIpeIeNIATh BAJIEHTHOCTH JIEMEHTA M0 (popMyJie ero COeAUHEHHUSI.
15 XHUMHUYECKUE PEAKLIUH. Ypok ycBoeHus XapakTepu3yloT XUMHUYECKYIO PEaKIUIo 1 €€ YIaCTHUKOB (PeareHThl U
HOBBIX 3HaAHUU IIPOAYKTBI PEAKIIUN).
OnuceIBalOT NPU3HAKU U yCIOBUS TEUEHUS XUMUYECKUX PEAKLIUM.
Pa3nnyaroT 5K30TepMUYECKUE U SHAOTEPMHUUYECKHE peakuu. COOTHOCAT
peakLuu TOPEHUS U DK30TEPMHUUYECKNE PEAKITUH.
16 3aKOH COXpaHECHMS VYpok ycBoeHusa | @opMyIupyrOT 3aKOH COXPAHEHHs Macchl BemecTB. COCTaBIAIOT Ha €T0
Macchl BEIIECTB. HOBBIX 3HAHUHN OCHOBE XUMHUYECKUE ypaBHEHUS. TpaHCIupyoT nH(pOpMalnio, KOTOPYIO
XVUMUYECKUE YPABHEHUS HECYT XMMHYECKHE YPAaBHEHNU. DKCIIEPUMEHTAIIBHO ITOATBEPKAAIOT
CIPaBEIMBOCTb 3aKOHA COXPAHEHUS MacChl BELIECTB
17 [ecel TexHoXuMHuYeckue MM | XMMUYECKHE YPaBHEHUS. | YPOK - IPAaKTUKYyM

JICKTPOHHEIE; CBEYa; Koaoa
IockogoHHas 250 MiI; 10oKKa
/1T COKMTaHKs BEIECTB

18 Turel XuMHuYECKHUX VYpok ycBoenus Knaccuunupyror xumMuyeckre peakiiy 1o npu3HaKky 4uciia U cocTaBa
peakuuit HOBBIX 3HAHHH peareHTOB U NMPOAYKTOB. XapaKTEPU3YyIOT POJIb KaTaau3aropa B
19 Twunsr VYDPOK - IPaKTUKYM | MpOTEKaHWHM XUMUYECKO# peakiu. Habaro1ai0T H OMMCHIBAIOT
XUMHYECKUX XUMUYECKUN SKCIIEPUMEHT C IIOMOIIBIO PYCCKOTO S3bIKA U A3bIKA XUMUHU
CaKIUn
20 [ToBTOpEeHME 1 Oo6o0maromuit O060011at0T U CHCTEMAaTU3UPYIOT CBOU 3HAHUS 110 TeMe: «HauanbHbie
0000111eHIE TEMBI YPOK MOHATHUSA U 3aKOHBI XUMUN» I [pUMEHSIOT Ha IpaKTHKE paHee U3y4YECHHbIN
«HavasnbHble TOHATUS U MaTepual, paboTas 1o rpymiam ¢ 3aJJaHHsIMUA Pa3HOTO YPOBHS
3aKOHBI XUMUW) CJIO’)KHOCTH.
21 K.p. Ne 1 «<Hauyanbnsle Vpok — koHTpoass  [[IpuMeHss Ha MPaKTUKE PaHEe N3YUYEHHBIM MaTepuall, BBIIOJIHSIIOT KOHTPOJIBHYIO

IIOHATHA W 3aKOHBI XUMHUN))

3HAaHUH 00YYarOIIUXCs

aboty

BaHeiimune npeacraBuTe/ I HeOpraHnyeckux semects. KosmuecrBenHble oTHOMeHHs B XuMuH (184)
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Bo3nyx u ero cocraB

Ypoxk ycBoeHUS
HOBBIX 3HAaHUN

XapakTepu3yroT 00BEMHYIO OO KOMIIOHEHTA TaKOW MPUPOTHON
ra3oBOi CMECH, KaK BO3AYX, U PACCUUTHIBAIOT €€ 10 00BEMY 3TOI cMecH.
OnuceIBalOT 00BEMHBIN cOCTaB aTMOC(EPHOTO BO3AyXa U

IIOHMMAIOT 3HAUYE€HUE MOCTOSIHCTBA 3TOI0 COCTaBa JJIsl 310POBbsI

23

Kucnopon

Ypoxk ycBoeHUs
HOBBLIX 3HAaHUU

XapakTepu3yIoT 030H, KaK aJUIOTPOIHYIO MOJM(HUKAINIO KHCIOPOa.
OnwuceIBalOT pU3HUECKUE U XUMUYECKHUE CBOWCTBA, TOTyYCHHE U
NpUMEHEHHE KHCIIOPO/Ia C UCTIONIB30BAHMUEM PYCCKOTO SI3bIKA U SI3BIKA
XUMUH.

Y cTaHaBIMBAIOT IPHYMHHO-CIICICTBEHHBIE CBSA3H MEXKAY (PH3NIecKuMU
CBOWCTBAaMH KHCIIOpPOJa U criocodamu ero cooupanus. [Ipoossr,
HaOJIOAf0T M ONMCHIBAIOT XMMUYECKUH IKCTIEPUMEHT TI0 MOJTyYEeHHIO,
COOMPAHUIO U PACIIO3HABAHUIO KUCIOPOAA C COOIOACHNEM MPaBHIT
TEXHUKH 0€30IaCHOCTH

24

puOop AJIs
MOJTyYeHUs Ta30B,
POOUPKU

[T.p.Ne3«ITomyuenue, cobnpanue u
pacro3HaBaHKUE KKCIOPOIay

YPOK IPaKTUKYyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHHUEM U HArPEBATEIbHBIMU
npudopamMH B COOTBETCTBHH C MTPABUIIAMH TEXHUKH O€30TIaCHOCTH.
BrmmonsstoT npocreiimme npuémMsl o0parieHus ¢ 1a00paTOpHBIM
00opysoBaHUEM: COOMPATh PUOOP VIS TIOTYYSHHUS Ta30B, IPOBEPSITH €TO
Ha TePMETHYHOCTh M UCTIOIB30BATH JIJIS ITOTyYEHHs KHCIOPOIa.
CoOuparoT KHCIOPO METOAOM BEITECHEHHUS BO3AyXa M PACHIO3HAIOT €TO.
HaGmonaroT 3a cBoiicTBaMHM BEIIECTB U SABJICHUSMH, IIPOUCXOSIIUMH C
BeniecTBaMu. ONUCHIBAIOT XUMHUYECKUI SKCIIEPUMEHT C TIOMOIIHIO
PYCCKOTO f3bIKa U A3bIKA XUMHH.

COCTaBISIOT OTYET 1O Pe3yJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA

25

OKcuabl

Ypok-
UCCIIEeJOBaHNE

Briiendror cynecTBeHHbIE TPU3HAKU OKCUIO0B. Jlat0oT Ha3BaHUsI OKCUIOB
1o ux Gopmynam. CocTapistoT (OPMYITBI OKCHJIOB TIO UX HA3BaHUSIM.
XapakTepus3yroT TaKUX IPEACTABUTENECH OKCUIOB, KaK BOJA, YIJIEKUCIIBINA
ras v Heraii€Hasi U3BeCTh

26

Bonopon

Ypoxk ycBOoeHUs
HOBBIX 3HAHUU

XapakTepu3yrT COCTaB MOJIEKYIIbI, (PU3MUECKHE U XUMHUYECKUE
CBOIICTBa, MMOJIy4€HNE U IPUMEHEHHE BOJOPO/Ia.

YcTaHaBIMBAIOT MPUYMHHO — CJIEICTBEHHBIC CBSI3U MEKIY (PH3MYeCKUMHU
CBOIICTBaMH U crioco0amu coOMpaHusi BOAOPOAA, MEXKAY XUMUYECKUMU
CBOMCTBAMM U €T0 MPUMEHEHHEM.




27 Kucnorst Ypok ycBoeHHsT | AHaIM3UPYIOT COCTaB KHCJIOT. Pacrmo3HaloT KHUCIOTBI € TOMOIIBIO
HOBBIX 3HAHUHI WHAMKATOPOB. XapaKTEpU3YIOT MPEACTABUTENEH KHCIOT: COJIIHYIO U
CEepHYI0. XapakTEepU3yIT pacTBOPUMOCTb COCIWHEHHU C IOMOIIBIO
TaOJIUIIBI PACTBOPUMOCTH.
VYcTaHaBIMBalOT NPUYMHHO-CICACTBEHHBIE CBA3M MEXIy CBOMCTBaMU
COJISTHOM M CEPHOM KUCIIOT M 0071aCTAMU X IPUMEHEHHUSI.
28 Comn Ypok- XapakTepu3yroT COJIM KaK MPOIYKThI 3aMEIICHUsI BOAOPOJA B KUCIOTE HA
UCCIIEI0BAaHKE MeTaJul. 3amMchiBatOT GOpMyJIBI colieil o BalleHTHOCTH. HasbIBatoT conmu
nmo  ¢opmymam. Hcnonb3yroT — TaGaMIly  pacTBOPUMOCTH IS
XapaKTepUCTUKH CBOMCTB cojeil. [IpoBoasT pacuérsl mo Gpopmynam comneit
29 KonunuectBo BemecTBa Ypoxk- OOBICHSIOT YTO TAKOES KOJUYSCTBO BEIIECTBA, MOJIb, TIOCTOSHHAS
HCCIIEI0BaHUE ABorajipo, MoJIsIpHasl Macca.
30 Pemenne pacuérHeix Ypok- npakTukyM | Pemaror 3a1auu ¢ MCIIOJIb30BaHUEM IOHATHHI «KOJIMYECTBO BELIECTBAY,
3aja4 «MOJISIPHAsl Maccay, «IOCTOSIHHAs: ABOTagpo»
31 K.p.Ne2 «ITpomesxyTounas Ypok — kouTpons  |[[IpUMeHssl Ha PAKTHKE paHee H3Y4YeHHBIH MaTepuall, BBEIOIHSIIOT KOHTPOJIbHYIO
KOHTpOJIbHAS paboTa 3a 3HaHHI 00yUaroNUXCs [padboTy
lnonyroguey
32 MosnsipHblii 00beM Ta3000pa3HBIX VYpok ycBoeHus: | OOBSACHSIOT YTO TaKOE MOJISIPHBIN 00bEM I'a30B, HOPMAJIbHBIEC YCIOBHUS.
BELICCTB HOBBIX 3HAHUHI PemaroT 3agauu ¢ UCIIONIB30BAHUEM MOHATHH «KOJIMYECTBO BELIECTBAY,
«MOJIIpHAs Maccay», «MOJISIPHBIA 00BEM T'a30B»,«IIOCTOSHHAS
ABoragpoy.
33 PacuéTel 10 XMMUYECKUM Ypok ycBoeHus XapakTepu3yloT KOJIMYECTBEHHYIO CTOPOHY XUMHUYECKUX OOBEKTOB U
YPaBHEHUSIM HoBpIx 3HaHmii | mpoueccos. PemaroT 3a1auu ¢ UCTIONb30BAaHUEM MTOHATHH «KOJINYECTBO
34 PacuéTel 10 XMMUYECKUM YPOK-IIPaKTUKYM | BEILECTBa», KMOJISIPHAS MACCay, «MOJISIPHBII 00BEM ra3oBy», «IIOCTOSHHAS
YPaBHEHUSIM ABoraapo»
35 | mpubop mns Bopga. OcHoBanus Ypok- OOBACHSIOT YTO TAKOC «OCHOBAHHUSY, «IIICIOUMY, «KaUeCTBCHHAS
OTBITOB C UCCIIE0BaHUE peakuusy, «MHAuKatop». Knaccuduuupyror ocHoBaHHUs 110
DJICKTPHHCCKIM pacTBOPUMOCTH B Bojie. ONpeeNaoT MPHHALIEKHOCTH
;?;gfl’{m HEOpPraHMYECKUX BEIIECTB K KIacCy OCHOBaHMI 1o opmyie.
OCTOSHHOIO XapakTepHu3yrT CBOMCTBA OTAEIBHBIX IIPEACTABUTEICH OCHOBAaHUM.
TOKa: Hcnonb3ytoT Tabiuily pacTBOPUMOCTH /ISl ONPEAETICHUS pACTBOPUMOCTH
OpOOHPKY— OCHOBaHUH.
21T.
IIPOHYMEPOBaHH

bl€; TyYUHKA;
CIIUPTOBKA;




MPOOKU—21IT,
MHHIET

36 PactBopsl. MaccoBast nosnst VYpok pemieHuss | OOBSICHSIOT UTO TAKOE «MacCOBasi A0Sl PACTBOPEHHOTO BEILIECTBAY.
pacTBOPEHHOTO BEILIECTBA 3a/1a4 YcraHaBiIMBalOT aHAJIOTUU ¢ 00BEMHOM J10JIeH KOMITOHEHTOB Ta30BOM
cMecu. Pemaror 3a1a4u ¢ UCMOJIb30BAHUEM MOHATUN «MaccoBas JOJIs
AJIEMEHTA B BELIECTBE», «MACCOBAsI 10JIsI PACTBOPEHHOTO BELIECTBAY,
«o0BeMHas 707151 Ta3000Pa3HOTO BEIIECTBAY
37 IT.p. Ne5 Ypok-npaktukyM | PabGoTtaroT ¢ 1abopaTopHbIM 000pYIOBAaHHEM U HATPEBATEIbHBIMU
«IIpuroroBneHue pacTBOPOB COIEH npuOOpaMy B COOTBETCTBHUH C TIPABMIIAMHU TEXHUKH O€30MaCHOCTH.
C UX 3aJJaHHOW MacCOBOH JOJIEI» BrimonHsoT mpocTeiiime npueMsl 00palieHus ¢ 1abopaTopHbIM
000pyI0BaHUEM: C MEPHBIM IIWJIMHAPOM, C BecaMu. Habmrogator 3a
CBOMCTBAMM BEIIECTB U SIBJICHUSMHU, IPOUCXOISAIIMMU C BEIIECTBAMH.
OnuchIBaIOT KCIIEPUMEHT C TTOMOIIBIO
A3bIKa U 3bIKa XUMHUH. COCTABIISIFOT OTUETHI IO PE3ybTaTaM
IIPOBEJEHHOT0 SKCIIEPUMEHTA
38 O00011IEHNE U CUCTEMATU3AIIUS O06o0aromnuit O00011aI0T U CUCTEMATU3UPYIOT CBOM 3HAHUS IO TeMe: «BaxHeine
3HaHUM 1o TeMme: «BaxkHenmme YPOK MPECTaBUTEIN HEOPTAaHUYECKUX BenlecTB. KonmuecTBEeHHbIE OTHOLIECHUS
MIPEJICTaBUTENIN HEOPTaHUUECKUX B XUMUM». [ [pUMEHSIOT Ha paKTUKE paHee U3yUEHHbIN MaTepHall,
BEIIECTB. paboTas 1o rpymmam ¢ 3aJaHUsIMH Pa3HOTO YPOBHS CIIOKHOCTH
KonunuecTBeHHbIE OTHOLLICHUS B
XUMUN»
39 K.p. Ne3 o reme: Ypok KOHTpOIs [IpuMeHAIOT Ha MPAaKTUKE paHee U3yUYEHHBI MaTepua,

«Baxunelue npencTaBuTeNn
HEOPraHMYECKUX BEIIECTB.
KOJ’II/ILIGCTBGHHLIC OTHOILICHUS B
XUMUK

3HAHUN

BBITIOJIHSIOT KOHTPOJIbHYIO paboTy.

OcHOBHBIE KJIacChl HEOPraHU4YecKux coeauHeHui (104)




40

Oxcuapl: knaccudukanus

Ypoxk ycBoeHUS

OOBSICHSIIOT YTO TAaKOE HECOJICOOPA3YIOIINE OKCHIBI, COJICO0Pa3yIOIIHe

U CBOMCTBa HOBBIX 3HaHUI OKCHU/Ibl, OCHOBHBIE OKCHUbI, KUCIIOTHBIE
OKCHJIbl. XapaKTepHU3yIOT 00I1e XUMUYECKHE CBOMCTBA
coNie00pa3yroIINUX OKCHIOB (KUCIOTHBIX U OCHOBHBIX)
CocTaBJSIOT ypaBHEHHsI peaknii ¢ ydacTueM okcuaoB. Habmogaor u
OMUCHIBAIOT PEAKLUU C YUaCTHEM OKCHJIOB C ITOMOIIbIO PYCCKOTO SI3bIKa U
A3bIKa XUMHUH. [IpOBOAAT ONBITHI, MOATBEPKAAOIINE XUMUUECKUE
CBOMCTBa OKCHJIOB € COOIOEHUEM MTPaBUJI TEXHUKHU 0€30MaCHOCTU
41 | Undposas OcHoBaHus: Ypok- CocTaBistoT ypaBHEHMsI peakluii ¢ yyactueM ocHoBaHui. HabmonatoT u
nabopaTopus KIaccupuKanus u HUCCIIeIOBaHNE ONUCBHIBAIOT PEAKIMHU C YYACTUEM KUCIIOT C TIOMOIIBIO €CTECTBEHHOTO
RELEON CBOMCTBA (pyccKoro UM poaHOrO) sI3bIKa U A3bIKa XUMUU. [IpOBOJST OMBITHI,
udposoii pH. MOATBEPKIAI0NINE XUMUYECKUE CBOMCTBA OCHOBAHUM, C COOIIOIEHUEM
IITAaTHB C MIPABWJI TEXHUKHU 0€30MaCHOCTH
3aAXUMOM; IITh
XUMHYCCKHX
cTakaHoB (25
MJ1); IPOMBIBAJIKA
42 Kucnotsi. Ypok ycBoeHus XapakTepus3yrT O0II1Me XUMHIECKHUE CBOMCTBA KHCIIOT.
Knaccugpukaims Kucaor HOBBIX 3HAHHH CocCTaBIAIOT ypaBHEHHs PEAKLMNA C y4aCTUEM KHCIIOT.
43 CBoWcTBa KUCIOT KOM6I/IHI/Ip0BaHHI>II>'I Ha6JIIOL[aIOT M OIIMCBIBAIOT PCAKINUH C YHACTUEM KHCJIOT C ITIOMOIIBIO
YPOK PYCCKOTO sI3bIKa U SI3bIKa XUMUHU.
[IpoBOAAT ONBITHI, NOATBEPKAAIOIINE XUMUYECKHAE CBOMCTBA KUCIIOT, C
COOJIOZICHHEM MTPABWII TEXHUKH 0€30MacHOCTH
44 Knaccudukanms coneit Ypoxk ycBoeHus PaznuuaroT NOHATHS «CPETHUE COJINY, «KUCIIBIE COITN», KOCHOBHBIE
HOBBIX 3HAHHUU COJIN.
45 CaoiicTBa coneit KomOunupoBaHHbIil | XapakTepu3yloT o0mue XMMUYEeCKHUE CBOWCTBA COJEH.
YPOK CocTaBnsioT ypaBHeHHsI peakiuii ¢ ygyactueM coiseil. HabmronaroT u

OIMCBIBAIOT PEAKLIUHU C YUYACTHEM COJICH C IIOMOIIBIO PYCCKOTO SI3bIKA U
A3bIKa XUMHUH. [IpOBOMAT OMBITHI, HOATBEPKAAIOIINE XUMUIECKUE
CBOWCTBA coJIel ¢ COOIIOIEHNEM MTPABUJI TEXHUKH OE30IaCHOCTH
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I'enermueckas CBI3b MCXKIY
KjlacCaMU HCOPTaHUYICCKUX
BCIICCTB

Ypoxk ycBoeHUs
HOBBIX 3HAaHUN

XapakTepusyroT MOHATUE «T€HETUYECKUU psiiy». MumrocTpupyror

TCHCTUYCCKYIO B3aMMOCBA3b MCIK/1Yy BCIICCTBAMU: MTPOCTOC BCIICCTBO —

OKCHJl — THJIPOKCUT — COJIb.

3anuchIBalOT YpaBHEHUs PeaKLUi, COOTBETCTBYIOIINX
MOCJIEI0BATENBHOCTH («LEMOYKE») MPEBPALLEHUI HEOPraHUYECKUX
BEIIIECTB Pa3IMUHBIX KJIACCOB.

47 | Uudposas ILp. Ne 6 «Pemienne Ypok-npakTukyM | Yyatcs oOpamarbces ¢ 1abopaTopHbIM 000PYI0BAHUEM U
naboparopus SKCIIEPUMEHTAIIBHBIX 3321 HarpeBaTeNIbHBIMU MPUOOPAMU B COOTBETCTBHH C MIPABHIIAMU TEXHUKH
RELEON 0€30MacCHOCTH, Paclo3HaBaTh HEKOTOPbIE AaHUOHBI M KATHOHBI.
udposoii pH. Habmronarot cBoiicTBa 3JEKTPOIUTOB U MPOUCXOASIINE C HUMU
lratus ¢ siBneHns. HaOnronaroT v OMHUCHIBAIOT PEAKIMU C YIaCTHEM
SDKHMOM, [IATH 3IIEKTPOIIMTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POIHOTO)
z(TI?IgI;s;KHX A3bIKA U A3bIKa XUMHH. POPMYIUPYIOT BBIBOJIBI 110 pe3yjIbTaTaM
(25 mm); MPOBECACHHOI'O SKCIIEPUMEHTA
[IPOMBIBAJIKA
48 Ob6o061enne u Oo6o0mmarommit O060011aI0T U CHCTEMAaTU3UPYIOT CBOU 3HAHUS 10 TeMe: «OCHOBHBIE
CucreMaTtu3anus 3HaHUI YPOK Kinaccel Heoprannueckux coefuHeHu». [[puMeHsIoT Ha MpakTUKE paHee
ITo Teme: «OcHOBHBIE U3y4YeHHBIN MaTepual, padoTas 1o rpymnaM ¢ 3alaHUSIMH Pa3HOTO
Kiaccsl Heopranmueckux YPOBHS CIIO)KHOCTH
COCIUHEHUI
49 K.p.Ne4 o YPpOK KOHTpOIIst [IpuMeHsIOT HAa TPAKTUKE paHEee U3YYEHHbBI MaTepHall, BHIMOJHSIOT
Teme: «OCHOBHBIE KIIaCChl 3HaHUU KOHTPOJIBHYIO paboTy.
HEOPraHUYECKUX COEIUHEHUID
Hepuoanyeckuii 3akon u [leprnoanyeckas cucrema xumMmudeckux j1eMeHToB /[. U. MeHnaesieeBa u ctrpoeHue aroma (8 u)
50 EctecTBennble cemeiicTa VYpoxk ycBoeruss | OOBSICHAIOT PU3HAKH, TIO3BOJIAIONINE OOBEIUHATH TPYIIITHI

XUMHYECKUX 3JIEMEHTOB.
AmdoTepHOCTD

HOBBIX 3HAHUN

XUMUYECKHX AJIEMEHTOB B €CTECTBEHHBIE CEMENCTBA. PacKpbIBatOT
XUMHYECKHH CMBICIT Ha3BaHWHM €CTECTBEHHBIX CEMEHCTB.
ApryMEHTUPYIOT OTHOCUTEIIBHOCTh Ha3BaHUS «MHEPTHBIE Ta3b»
OOBSCHSIOT 4TO Takoe «aM(dOTepHbIC coeTMHeHUs». Habmonaot n
ONMCHIBAIOT PEAKLUNA MEKY BEIIECTBAMHU C IOMOIIBIO PYCCKOTO
SI3bIKA U S3bIKa XUMHH. XaPAKTEPU3YIOT IBOMCTBEHHBIN XapakTep
CBOMCTB aM(POTEPHBIX OKCUIOB U THIPOKCHIOB. [IpOBOISAT OMBITHI TIO
MTOJTYYICHHUIO U TIOJITBEPIKICHUIO XUMHUECKUX CBOUCTB aM()OTEPHBIX
OKCHJIOB U TUIPOKCHUOB ¢ cobmoaeHnem npasui Th.
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Otkpertue J. . MenneneeBsiM
[lepuoanueckoro 3akoHa

Ypok ycBoeHus
HOBBIX 3HAHUN

Pa3znuyaroT ecTecTBEHHYIO M UCKYCCTBEHHYIO KiIacCU(PUKAIIY.
ApryMmeHTHpYIOT oTHeceHHe [leprnouueckoro 3akoHa K €CTeCTBEHHOM
Kiaccupukanuu. MoaemupyroT XUMUIECKIE 3aKOHOMEPHOCTH C
BBIJICJICHUEM CYILECTBEHHBIX XapaKTEPUCTUK O0BEKTA U MPEACTABICHUEM
WX B IPOCTPAHCTBEHHO-TPaQHUECKON MIIN 3HAKOBO-

CHUMBOJIMYECKOU opme

52 OCHOBHBIE CBEICHUS O Ypok ycBoeHus OOBSACHSAIOT YTO TAKOE «IIPOTOHY, KHEUTPOH, «3JEKTPOHY,

CTPOCHUH aTOMOB. HOBBIX 3HAHUI «XUMHMUYECKHUH 3JIEMEHT», «MacCOBOU YUCI0». OMUCHIBAIOT CTPOCHUE
spa aToma uenoiae3ys [leproandeckyro cucteMy XUMHYECKUX
anemenToB J[. . Menneneesa. [Tomydarot nHdopmMaiuio no XuMuu U3
Pa3JINYHBIX UCTOYHHUKOB, AHAIM3UPYIOT €€.

53 CrtpoeHue 3J1eKTPOHHBIX Ypok- OOBACHSIOT YTO TAKOE IIEKTPOHHBIN CIION WIJIM SHEPTETUUECKHUI
YPOBHEHN aTOMOB XMMUYECKUX HCCIeI0BaHUE ypoBeHb. COCTaBISIOT CXEMBI PACIIPEACIICHUS] SJIEKTPOHOB MO
anemeHnToB Nel-20 B Tabmmie AJIEKTPOHHBIM CIIOSIM B DJIEKTPOHHOM 000JI09Ke
J. 1. MenaeneeBa.

54 ITepuonnueckuit 3akou /1. . Ypok- PackpbIBatoT pU3NUECKUI CMBICI: TOPSIKOBOIO HOMEPAa XUMUYECKOTO
MeHeneeBa u CTpOCHHE HCCIIEI0BAaHUE 3JIEMEHTa, HOMEpa NEPUOJa U HOMEPA IPYIIIIHI.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHUS METAJUTMYECKUX U

HEMETAJUIMYECKUX CBOMCTB XMMUUYECKUX DJIEMEHTOB U UX COCIUHEHUN B
NeproIax U rpynnax

55 XapaKkTepucTrka Ypoxk- XapakTepu3yrT XUMHUYECKHUE 3JIEMEHTHI 1—3-ro nepruoaoB 1o ux
XAMHUYECKOT0 JIEMEHTA Ha HCCIIEIOBAHUE MOJI0KEHUIO B [leproanyeckoil cucteMe XuMuieckux 3aeMeHToB /1. M.
OCHOBAHHH €T0 MenpeneeBa. ApryMEHTUPYIOT CBOMCTBA OKCHUJIOB U TUJIPOKCHJIOB
nosioxkenus B [lepuonnueckon METAJUIOB U HEMETAJIJIOB IIOCPEACTBOM YPaBHEHUH pEaKLUi
CUCTEME

56 XapakTepuCTUKa XUMUYECKOTO Y POK-IIpakTUKYM
3JIEMEHTa HA OCHOBAHUH €T0
nonoxeHus B [lepuoanueckon
cucTeme

57 3nauenue [leproauyeckoro Ypok- OnpenensitoT ICTOYHUKH XUMUIECKONH HHPOPMAIIUH.
3akoHa u llepronnueckoit HCCIeI0BaHUE [onmyuatoT He0OXOAMMYIO HH(OPMAITUIO U3 Pa3IMYHBIX HCTOYHHUKOB,

CHUCTEMBI XUMHYECKUX
OnementoB [l. . MenaeneeBa

aHATM3UPYIOT €€, opopMIIsTIOT HH(DOPMAITMOHHBIN MPOIYKT,
MPE3EHTYIOT €r0, BEAYT HAYUYHYIO JUCKYCCHUIO, OTCTAUBAIOT CBOIO TOUKY
3peHus




XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakiun(114)

58 | Uudposas HNoHHasa xumMnueckas CBsi3b Ypok- OOBSCHSIOT YTO TaKOE MOHHAs CBS3b, HOHBI. XapaKTEPU3YIOT MEXaHU3M
nabopatopus HCCIEI0BAHUE o0pa3oBaHus HOHHOH cBsA3H. COCTABIAIOT CXeMbl 00pa30BaHUsl HOHHON
RELEON cBs3U. Mcnonb3ytoT 3HakoBoe MozienupoBanue. OnpeesnstoT THIl

XMUMHYECKOH CBsI3M 10 (popmyiie BemecTBa. [IpuBoasT npumepsl
BEILIECTB C HOHHOM CBA3bI0. Y CTAHABIMBAIOT IPUYNHHO-CIIC/ICTBCHHBIE
CBSI3M MEXY COCTaBOM BEIIECTBA U BUIOM XUMHUYECKOH CBSI3H, MEXIY
MOHHOM CBS3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA, MEKY
KPUCTAJNIMYECKUM CTPOCHUEM BEIECTBA U €T0 (PU3NIECKUMU
CBOMCTBAMU

59 | Hudposas KoBasieHTHast XUMHUYECKas CBA3b Ypok- OOBSACHAIOT YTO TAaKOE KOBAJIEHTHAs CBSI3b, BaJIEHTHOCTh. COCTaBISAIOT
nabopatopus HCCIIEJOBaHUE cXeMbl 00pa30BaHUs KOBAJEHTHOW HEMOISIPHOW XUMUYECKOH CBSA3H.
RELEONu Hcnonb3yroT 3HakoBoe MojenupoBanue. OnpenesstoT TUII XUMUYECKON
Ludposoii garamx cBs13u 1o (hopMyiie BemecTBa. [IpUBOAAT HIpUMEPHI BEILECTB C
Eﬁﬁ?oﬁg?l KOBAJICHTHOM CBA3BI0. Y CTAaHABIIMBAKOT IPUYUHHO-CIIEICTBEHHBIE CBSI3H
JIATHHK TEMTIEpATYPBI MEXJly COCTaBOM BEILECTBA U BUJIOM XUMHUYECKOU CBSI3U, MEKIY
TepMOTIapHBIt KOBAJICHTHOM CBA3BIO U KPUCTAIUIMYECKAM CTPOCHHEM BELIECTBA, MEXKILY

KPUCTAJNIMYECKUM CTPOCHUEM BEIIECTBA U €r0 (PU3NYECKUMU
CBOWMCTBaMHU
60 KoBasieHTHas1 nonsipHas Ypok- OOBSCHSAIOT YTO TaKOE€ KOBAJIEHTHAs MOJISPHASI CBSI3b,
XUMHUECKas CBA3b UCCIIEIOBAaHUE JIEKTPOOTPHUILIATEIBHOCTb, BO3TOHKA WM CyOIUMAaIys.

CocTaBisitoT cxeMbl 00pa30BaHUS KOBAJIEHTHOM MOJISIPHOM
XUMHUYECKON CBSA3U.

Hcnonb3yroT 3HaKOBOE MOJISTHPOBaHHE. XapaKTEPU3YIOT MEXaHU3M
00pa3zoBaHus TOJAPHON KOBAJECHTHOU CBs3H. ONpeaesoT TUIT
XUMHUYECKOH CBsI3U 10 (popmyie BemecTBa. [IpuBOIsT mpuMephl BEIECTB
C KOBAJICHTHOM MOJISIPHOM CBSI3bI0. Y CTAHABIMBAIOT IPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKAY COCTABOM BCUICCTBA U BUIOM XUMHYECKOU
CBSI3H, MEX1Yy KOBAJICHTHOH CBS3bI0 U KPUCTAIIINUECKUM CTPOECHUEM
BEIIIECTBA, MEXIYy KPUCTAIUTMUYECKUM CTPOCHHEM BEIIECTBA U €TO
busndeckumu cBoricTBaMu. CoCcTaBISIIOT (hOPMYJITbI OMHAPHBIX
COC,[[I/IHGHI/II\/'I 10 BAJICHTHOCTHU N HaXO0OAT BAJICHTHOCTH 3JIEMEHTOB I10
dhopmysie GMHAPHOTO COSTMHEHUSI.




61 Merammmyeckas Ypok- OOBACHAIOT 4YTO Takoe MeTalinueckasi CBsi3b. COCTaBISIIOT CXEMBb
XMMHYECKasl CBSI3b HCCIeI0BaHUE 0o0pa3oBaHUsl METAUNIMYECKON XUMHUYECKOW cBsa3HM. Vcmosip3oBaTh
3HaKOBOE MOJEIUPOBaHHUE. XapaKTepU3YIOT MEXaHHU3M O00pa3oBaHUs
METaJUTMYECKOU CBs3U. ONpeAeNsIIoT THII XUMUYECKON CBSI3U 10 (hopmyiie
BeniecTsa. [IpuBOIAT NpUMEpBI BEMECTB C METAUNINYECKON CBA3BIO.
YcTaHaBNIMBaOT NPUYMHHO-CIIEICTBECHHBIE CBSA3H MEXIY COCTaBOM
BELIECTBA U BUJIOM XUMHUUECKOH CBSI3H, MEXIY METAJUIMUECKOH CBS3bIO U
KPUCTAJZIMYECKUM CTPOECHUEM BEIIECTBA, MEXIY KPUCTAJUINYECKUM
CTPOCHHUEM BEIECTBA U €T0 (PU3NYECKHUMHU CBOWCTBAMH.
62 O000I11IeHNE U CUCTEMATU3AIIUS 006001t 0O0600maroT U cucTeMaTu3uPyIOT cBou 3HaHUs 110 Teme: «I13 u [ICXD» u
3HaHuit o Temam: «I13 u IICXDO» YPOK «Ctpoenue BemecTBay. [I[puMEHSIOT Ha IPaKTUKE paHee
1 «CTpocHHE BELIECTBAY M3y4EeHHbII MaTepuall, paboTas Mo rpyImnmnam ¢ 3aJaHUsIMH Pa3HOTro
YPOBHS CII0KHOCTH
63 KonTtponpHast pabota mo Temam: | YPOK KOHTpPOJIS [IpuMeHsIOT Ha IPaKTUKE paHee N3YUYEHHbIN MaTepuall, BbIIOIHIIOT
«I13 uIICXD» u 3HaHUI KOHTPOJIbHYIO paboTy.
«CTpoeHHe BelecTBay
64 CreneHp OKHMCIEHUS Ypok ycBoeHMs OOBSCHSIOT YTO TAKOE «CTENEHb OKUCIEHUS, «BAJIEHTHOCTDY.
HOBBIX 3HAHUI CoctaBnstoT GpopMyIibl OMHAPHBIX COEJMHEHUI Ha OCHOBE OOIIETOo
cnocoba nx Ha3BaHuil. CpaBHUBAIOT BAJICHTHOCTb U CTENIEHb OKUCIICHMS.
PaccunTthiBaoT cTeneHu OKUCIEHHs 1o (hopMyiaM XUMHUECKUX
COECTMHEHU I
65 OxucnuTenpHo- YPOK yCBOCHHUS OOBACHSAIOT YTO TAKOE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH,
BOCCTAHOBUTEIILHBIE HOBBIX 3HAHUUI OKHCJINTENb, BOCCTAHOBUTENb, OKUCIICHUE, BOCCTAHOBJICHHE.
peaxkuu Knaccuduuupyror XuMuyecKue peakiuii 1o MpU3HaKy «M3MEHEHHE
66 OKHCIUTENBHO- VYpox - CTEIIEHEN OKUCIICHUS DJIEMEHTOBY.
BOCCTAHOBUTEJIBHBIE PEAKLINN MIPAKTUKYM OnpenensitoT OKUCIUTENb U BOCCTAHOBUTEIb, IPOLIECCHI OKUCIIEHUS U
BOCCTaHOBJICHMS.
67 Pewenne pacueTHsIx Ypoxk- PemraroT pacueTHble 3a1a4u.
3a1a4 IIPAKTUKYM
68 Wrorosslii ypox JlenaroT BBIBO/IBI O MOJIYYEHHBIX 3HAHUSX




9 kiacc

Oo0opynoBanne
Touku pocrta

Tema ypoka

dopMa opraHu3zanuu
ypoka

Buabl yueOHoii 1esiTeIbHOCTH

IloBTOpeHue u 00001IeHHE CBeAeHUIT M0 Kypcy 8 kinacca. Xumudeckue peakuuu (54)

Knaccudukanus
HEOPraHUYECKUX BEIICCTB U
X HOMEHKIIaTypa

YPpoK yCBOEHUSI HOBBIX
3HAHUU

XapakTepu3yloT OKCUbI, THAPOKCH/IBI (OCHOBaHUS,
am(poTepHbIe THAPOKCHUIBI, KUCIOPOACOAepKAIINE KUCIOThI) U
COJIM IO TUIaHY: COCTaB, CIIOCOOBI 00pa30BaHMsI Ha3BaHUH,
XapakTepHbIC CBOKCTBA U nonydeHue. Knaccudummpyror
OKCH/IBI, TUAPOKCHIBI (OCHOBaHUS, aM()OTEPHBIE THAPOKCUIH,
KHUCJIOPOJICOIEPKALIUE KUCIOTHI) M COJIU MO Pa3IUYHBIM
IpU3HaKaM. Y4aTcs NOATBEPKIAATh XapaKTEPUCTUKY
OTJIEJIbHBIX MPEICTaBUTENIEH KJIaCCOB HEOPTaHUYECKUX
BEUIECTB YPAaBHEHUSIMH COOTBETCTBYIOLUX PEAKIIUI.
PackppiBatoT B3aUMOCBSI3b MEXAY KJacCaMH HEOPTraHMUECKHUX
COEJIMHEHMI, KAK T€HETUYECKYIO.

Krnaccudukanus xuMuyeckux
peaKkLuii 110 pa3IundHbIM
OCHOBAaHMSAM

Ypok ycBO€HUS HOBBIX
3HAHUM

OOBSCHSIOT MOHATHUS «XUMHUECKasl peaKLus», «PeaKInu
COCIMHEHUSY, «PEAKIIUU PA3IOKCHHSD), PEAKIIUU OOMEHAY,
«pEeaKIUu 3aMEeIIECHUsD, «PEAKIIMN HEUTpAIU3aLIu,
«IK30TEPMUYECKUE PEAKLIUNY, «IHTOTEPMUUECKUE PEAKLINID,
«00paTUMBbIe peakuny, «HeOOpaTUMBbIE peaKImuy,
«OKHUCJIHUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIINI, KTOMOT'C€HHbIE
pEeaKLMN», KT€TEPOTreHHbIE PEAKLIUNY», «KATATUTHUYECKUE
peakuum», «HeKaTATUTUYECKUE PEeaKIIUN», «TETUIOBOM 3 ekt
XUMHUYECKOW peakumy. Kimaccupunupyror XuMudeckue
pPEeaKINK MO Pa3IUnYHBIM OCHOBaHUSM. ONpeestoT OKUCIUTETh
Y BOCCTAaHOBUTEIIb, MPOLECCHI OKUCIIEHUSI U BOCCTAHOBJICHUS.
Hal6ro1ar0T 1 ONMHCHIBAIOT PEAKIIMH MEXY BEIIECTBAMH

K.p.Nel «Bxonnas
JTUArHOCTHYECKasi paboTay

Ypok KOHTPOJI 3HAaHUH

[TpuMeHSIOT Ha PAKTUKE PaHee U3YUYCHHBIH MaTepHall,
BEITIOJIHSIOT KOHTPOJIBHYIO padboTy.




Hudposas
nabopatopust
RELEON

[udposoit naTunk
TeMITepaTyphl
IaTHHOBBIN

ITonsiTHE O CKOPOCTH
XUMHUYECKON pPEaKLHH.
Karamus

Ypok—unccaenoBanue

OOBSCHSIOT YTO TAKOE «CKOPOCTh XMMHUYECKOM
[peakimu». ApryMeHTHPYIOT BEIOOP €ANHUL] U3MEPEHHUS.
Y cTaHaBIMBAIOT MPUYHHHO-CIICICTBEHHBIE CBS3H
BIIMSIHUSL PA3JIUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUECKUX peakuuil. HabmonaoT u onuceiBaroT
[PEaKIMK MEXy BEIIECTBAMH C IOMOILBIO PYCCKOTO

[TonsiTe o ckopocTn
XUMHYeCcKor peakiuu. Karanus

S13bIKA U S13bIKA XUMHH. [IpOBOAT OIBITHI,
[TOATBEPKIAIOIIHE 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU
[peakiuu oT pa3inyHbIX paxkropos. Karanus

XuMHYeCKHe PeaKUMH B PaCTBO]

pax (104)

QHCKTPOJII/ITI/I‘IeCKaH
JUucconranus

Ypok-uccienoBanme

XapakTepu3yroT NOHATHS «3JEKTPOIIUTUYECKAS TUCCOLUALIMS,
«QIIEKTPOJIUTBD), «HEITEKTPOIUTHD). Y CTAHABIUBAIOT
MPUYUHHO- CJIEACTBEHHBIE CBA3U MEXKIY MPUPOAOMN
3JIEKTPOJIUTA U CTEIIEHBIO €r0 TUCCOLMALMU. Y CTAHABINBAIOT
MIPUYUHHO-CJIECTBEHHBIE CBSI3U MEXKIY TUIIOM XHMUYECKOMN
CBSI3H B DJIEKTPOJIMTE U MEXaHU3MOM €r0 JUCCOLIMALIUH.

Hudposas
naboparopusi
RELEON

Hudposoit naTumk
3JIEKTPOTIPOBOTHOC
™

OCHOBHBIE TIOJIOKEHUS
TEOPHUH IIEKTPOJIUTHUECKOMN
nuccormaruu (TO/I)

YPpoK yCBOEHUS HOBBIX
3HAHUU

XapakTepu3yIOT MOHATHUS «CTENECHb TUCCOIHAIIN, «CUIIbHBIC
IEKTPOIUTHD», «CIA0BIC FITEKTPOIUTHD, «KAaTHOHBD»,
«aHUOHBI», KKUCIIOTBI», KOCHOBAHU», «CcOiM». COCTAaBIAIOT
YpaBHEHHSI AIEKTPOIUTUIECCKON TUCCOIIUAIINN KUCIIOT,
OCHOBaHHH ¥ coJiel. moCTpupyIoT MprMepaMy OCHOBHEIE
TIOJIOKEHHS TEOPHHU HIIEKTPOIUTHICCKOHN TUCCOIHALINY.
Pa3nn4aroT KOMIOHEHTHI T0Ka3aTeNbCTB (TE3HCOB, APTYMEHTOB
1 (GOpMBI JOKA3aTEIbCTBA)

XuMuueckre CBOICTBa
KuciaoT B cBete TOJ]

KomOuHMpOBaHHBIH
YPOK

XapakTepus3yoT 0011ue XUMUYECKUE CBOWCTBA KUCIIOT C
MO3UIUN TEOPUU AIEKTPOIUTUYECKON AUCCOIUALIH.

X1MHUUECKUE CBOMCTBA
KuCI0T B cBeTe TO/]

YPOK- MpakTUKyM

CocTaBisitoT MOJIEKYJISIpHBIE, MTOJTHBIE U COKpAIIEHHbIE HOHHBIE
YPaBHEHUs PEaKLUM C y4aCTUEM KUCIIOT.

ApPryMEeHTUPYIOT BO3MOKHOCTh MTPOTEKAHUS PEAKIUH C
y4acTHEM KUCJIOT Ha OCHOBE IpaBuiia beproiuie u psaa
AKTUBHOCTH METaJUIOB. [IpOBOJAT OMBITHI, TOATBEPKAAIOLIHIE

XUMHYECKHE CBOMCTBA KHUCJIOT, C COGHIOI[GHI/ICM IpaBUJI




TEXHUKHU Oe30nmacHOCTH. HaOmroaloT 1 OMMCHIBAIOT PEAKIINY C
y4acTHUEM KHUCIIOT C MIOMOIIBIO0 PYCCKOTO SI3bIKA U SI3bIKA XUMUU

10 [XrMudeckne  cBOMCTBa KomOunMpoBaHHbIiM CocCTaBIsIIOT MOJIEKYJIIPHBIE, TIOJHBIE U COKPAIICHHBIE HOHHBIE
OCHOBaHUU B CBETE YPOK YPaBHEHUS PEAKLUN ¢ y94aCTHEM OCHOBAHHM.
TEOPUH AEKTPOIUTUIECKON ApPryMeHTHpPYIOT BO3MOKHOCTb ITPOTEKAHUS PEAKLIUI
TICCOoIManyn C y4acTMEM OCHOBaHUI Ha OCHOBe mpaBuiia beproie.
[IpoBOAAT ONBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA
OCHOBaHUH, C COOTIOZICHUEM TTPABUII TEXHUKH 0€30MacHOCTH.
HabmroaaroT 1 OMUCHIBAIOT peakiuy ¢ y4acTHEM KHUCIIOT C
OMOUIbIO PYCCKOTO SI3bIKA U SI3bIKa XUMUU
11 | Hudposas (X¥MHUYeCKue  CBOWCTBA YPOK yCBOCHHS HOBBIX XapakTepusyroT 0011ue XUMUYECKUE CBOWCTBA COJEH C
nmabopaTopus cojieci B CBETE€ TEOpUHU 3HAHWUHI MO3ULIUNA TEOPHUH IEKTPOIUTHUESCKON TUCCOIUAIINH.
RELEON PIIEKTPOIIUTUYECKON CocTaBIsIIOT MOJIEKYJIIPHBIE, MIOJHBIE U COKPAIIEHHBIE HOHHBIE
Hudposoii narunk cconpanuy YpaBHEHHUS PEAKLUl C ydacTueM cojeil. ApryMeHTHPYIOT
3JIEKTPOIPOBOHOC BO3MO>KHOCTb IIPOTEKaHMsI pEaKLUii C y4aCTHEM COJIEN Ha
™ ocHOBe npasuia bepromie. [IpoBOaAT ONBITHI,
MOJTBEPKJAIOLINE XUMUYECKHE CBONCTBA COJIEH, C
cOOII0ICHUEM MTPaBUJI TEXHUKHU 0€3011aCHOCTH.
HabmroaaroT u ONUCHIBAIOT peakiuy ¢ y4acTHeM COJIeH C
OMOUIbIO PYCCKOTO SI3bIKA U SI3bIKa XUMUU
12 [lonsTie o THIOpOIM3E Komb6unnpoBanHbIit Y cTaHaBIMBaOT 3aBUCUMOCTD MEXAY COCTAaBOM COJIA U
cosen YPOK XapaKTepOM IMApoJn3a. AHAIM3UPYIOT CPEAY PacTBOpa COJIU C
ITomombto HHAUKATOPOB. [IPOrHO3UPYIOT THI THAPOIU3A
COJIM HAa OCHOBE aHaJin3a ero (hopMyJibl
13 | Hudposas [L.p. Ne 1. Pemienne VY pok-npakTuKyMm VYuyatcs oOpamateCs ¢ Ja0OpaTOPHBIM OOOPYJIOBAaHHEM U
111{?]1561?}1;3&3?“’1 JKCIIEpUMEHTAIILHBIX 3a1a4 HarpeBaTelbHBIMH NMPHUOOPAMU B COOTBETCTBUHU C MNpPaBUIAMHU

[udposoit naTuuk
3IEKTPOIPOBOHOC
TH

10 TEME
«ONEeKTPONUTHYECKAS
JUCCOLUALINS

TeXHUKH Oe3omacHoCcTH. HabmoaroT cBOMCTBA AIIEKTPOJIUTOB U
HpOI/ICXO[[}IH_II/IX C HUMHU HBHGHHﬁ. Ha6mo;[a}oT N OIIUCBIBAKOT
PeaKIUyU C yIaCTHEM JICKTPOJIUTOB C TTIOMOIIBIO €CTECTBEHHOTO
PYCCKOTO sI3bIKa M SI3bIKA XUMHHU.

@OopMyIMpPYIOT BBIBOABI 10 pe3yJbTaTaM IIPOBEIECHHOIO
IKCTIIEPUMEHTA
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O0o0061IeHNE U
CUCTEMATHU3AIMs 3HAHUI
10 TEME

«XUMHYECKHE PEaKIINH B
pacTBOpax AIECKTPOTHUTOB

Ypok 000061eHus 1
CHCTEMAaTH3aIlU1 3HAHUM

OO000IIAOT U CUCTEMATH3UPYIOT CBOH 3HAHHMS 110

Teme: « XMMUYECKHE PEaKIIUU B paCTBOPax

ANEKTPOIUTOBY. [IpUMEHSIIOT Ha MPaKTUKE PaHEee N3YUCHHBIN
mMatepual, paboTas 1o TPyIIaM ¢ 3aJJaHUSMHU Pa3HOTO YPOBHSI
CIIO)KHOCTH

15 [IpoBepounas pabota mo Teme| YpoK KOHTpouss 3HaHUN | [IpUMEHSIOT Ha MPAKTHKE paHee U3ydeHHbBIN MaTepuall,
«XMMHUYECKHE PEAKIINH B BBITIOJHSIOT KOHTPOJIbHYIO padoTy.
pacTBOpax AMEKTPOIUTOBY
HemeTtanabl 1 X coequHeHus (254)
16 OO1mas xapakTepucTHKa Vpok—uccnenosanue | OOBACHSIIOT 4TO Takoe HeMeTalIbl. CpaBHUBAIOT
HEMETaJlJIOB aJJIOTPOIIHBIE BUIOM3MEHEHUs Kuciaopoaa. PackpeiBaior
IPUYUHBI AJUIOTPOINH. XapaKTEPU3YIOT XUMHUUECKHE
3JIEMEHTbI-HEMETaJUIbl U MIPOCTHIE BELIECTBA-HEMETAJLIbI:
CTpoeHue, (pu3nyecKue U XMMUIECKHUE CBOWCTBA HEMETAILIOB.
OOBSCHSIOT 3aBUCUMOCTb OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
CBOICTB 3JIEMEHTOB-HEMETAIIIIOB OT UX IOJIOKEHUS B
Ilepnonyeckoll CHCTEME XUMHUYECKHUX 3JIEMEHTOB
17 OOm1as XxapakTepuCTUKA KomOuHMpoBaHHBIH XapakTepu3yloT CTpoeHue, GPU3NIECKUe U XUMUYECKHE
OnemenToB VIIA rpynmsl YPOK CBOICTBA, TOJIyYCHHE M TPUMEHEHHUE TaJOr€HOB B
— raJIoTEHOB iaHe  oomero, OCOOEHHOTO U €IWHHYHOTO.
VYcTaHaBnuBalOT — MPUYMHHO-CIICJCTBEHHBIE  CBS3H
MEXJly CTPOCHHEM aTOMa, XMMUUYECKOM CBSI3bI0, TUIIOM
KPUCTAIITNYECKON peméTku raJIOreHOB, ux
(U3NIECKUMU ¥ XMMUYECKHMHU CBOWCTBAMHU
18 CoenvHeHNs rajJoreHoB YPpok ycBOEHHSI HOBBIX XapakTepu3yloT cocTaB, (pu3nyeckre 1 XUMHUYECKHEe CBOMCTBA,

3HAHUU

[OJlyYeHUE U TPUMEHEHUE COEJUHEHMH TaJIOT€HOB C
UCIIOJE30BAHUEM PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMHUU.
HasbiBaroT coennHeHus rajJoreHoB 1o GopmyJsie U COCTaBISIOT
dbopMylbl TO HMX HA3BaHUIO. YCTAaHABIMBAIOT MPHUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIYy XMMHYECKOH CBSA3bIO, TUIIOM
KPUCTAJUIMYECKOM PpEIIEeTKH COEIWHEHMH TaJOoreHoB, UX
(GU3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.




[IpoBomsiT,  HAOMIOMAIOT W ONUCHIBAIOT  XMUMHYECKUH
9KCIIEPUMEHT 10  PACIO3HABAHHUIO  TaJOreH-HOHOB  C
COOJIIOICHUEM TIPAaBWJI TEXHUKUA O€30MaCHOCTH. BBIMOMHAIOT
pacueTsl MO0 XUMHUYECKUM (OpMyJiaM M YpaBHEHUSIM peakIuii,
MPOTEKAIONIUX C YYACTHEM COCTMHEHHI raJoreHOB

19

PeakTUBBI, MPOOUPKH

[L.p.Ne2 «M3yuenue cBOMCTB
COJITHOU KUCJIOTBD)

YpoK- NpakTUKyM

VYuarcs oOpamarbcsi ¢ J1a0OpaTopHBIM OOOPYJOBAaHUEM U
HarpeBaTeIbHBIMU NPUOOpaMH B COOTBETCTBHU C TpaBHIAMHU
TeXHUKHU Oe3omacHocTy. HabmogaroT cBOWCTBA AIEKTPOIUTOB U
HNPOUCXOIAIINX C HUMHM sIBIeHHHA. HaOmromaloT W OnmchBaroT
peaKku C Y4acTHEM 3JIEKTPOJHMTOB C MOMOILIBIO PYCCKOTO
S3bIKa M A3bIKa XUMHUN. DOPMYIHPYIOT BEIBOJBI IO pe3yIbTaTaM
IPOBEJICHHOTO SKCIIEPUMEHTa

20

OO01mas xapakTepucTHKa
yeMeHToB VI A -
xanbkoreHos. Cepa

KomOuHMpoBaHHBIH
YPOK

JlaroT o011y 0 XapaKTepUCTUKY aTOMaM, IPOCTHIM BEIIECTBAM U
COEJIMHEHUSIM XaJIbKOT'€HOB B 3aBUCMOCTH OT UX IOJIOKEHUS B
[lepuonnueckoit  cucreme.  XapakTepusylT  CTpPOEHHUE,
IIoTponHst, PU3MIECKUe M XUMUIECKHE CBOICTBA, MOTyYeHHE
U TpPUMEHEHHE  Ccepbl.  YCTAaHaBIMBAIOT  MPUYMHHO-
CJIEJICTBEHHBIE CBSI3M MEX]y CTPOEHHEM aToOMa, XUMHUYECKOU
CBSI3bI0, THUIIOM KPHCTANIMYECKOM pemETKH cephl, e¢
¢uU3NYECKUMU M XUMHYECKMMU CBOMCTBaMH. BpIomgHSIOT
pacy€Tbl IO XUMHUYECKUM (OpMYyJIaM U ypPaBHEHUSIM peakLui,
IPOTEKAIOIIUX C YYACTHEM CEPBI.

21

CepoBogopon u
CYIb(UIBI

Komb6unnpoBanHbIit
YPOK

XapakTepus3yoT COCTaB, PU3NUECKHE U XUMHUECKHE
CBOICTBa, MTOJIyYEHHUE U IIPUMEHEHUE COEMHEHUN CEPBI B
CTEIIEHH OKUCJIEHMSI 2 C HUCIIOJIb30BAaHUEM PYCCKOIO S3bIKA U
A3bIka XUMUHU. COCTaBIAIOT MOJIEKYJISIPHBIE I HOHHBIE
YpaBHEHHUS peaKUuil, XapaKTepU3YIOLUE XUMUYECKUE
CBOICTBAa COEAMHEHUH CEPBI B CTETIEHNU OKUCIJICHNUS -2.
VYcTaHaBnMBaOT IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
XMMHYECKOH CBA3bI0, TUIIOM KPUCTAJNINYECKOU PEIICTKH
COCIIMHEHUH cepbl, UX (PU3MUECKUMH U XUMUIECKUMHU
CBONMCTBAMH.
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Kucnoponnsie
COEMHEHUS Cepbl

Komb6unnpoBanHbIit
YPOK

3anuchIBaloT GOPMYJIbI  OKCHIOB  CE€pbl,  HAa3bIBAIOT HX,
OINMCHIBAIOT CBOMCTBA HA OCHOBE 3HAaHUM O KMCJIOTHBIX
OKcHJaxX. XapaKTepu3yroT COCTaB, PU3NUECKUE U XUMUUYECKHE
CBOMCTBA CEPHON KHUCIIOTHI KaK JIEKTPOJIUTA C
HCITOJIB30BAHUEM PYCCKOTO S3bIKA U SI3bIKA XUMUHU.
CocTaBisII0T MOJIEKYJIIPHBIE M HOHHBIE YPABHEHUS PEAKIIMA,
XapaKTEPU3YIOINX XUMUYECKUE CBOMCTBA CEPHOU KUCIIOTHI.
Pacno3Harot cynbdar-uoHsl. XapakTepu3yoT CBOiiCTBa
KOHLICHTPUPOBAHHOW CEPHOM KHUCIOTBI KAK OKUCIIUTEINS C
MCIIOJIb30BAaHUEM PYCCKOTO SI3bIKa U A3bIKA XUMUHU.
CocTaBisIOT ypaBHEHUS! OKUCIUTEIbHO- BOCCTAHOBUTENBHBIX
peakuii MEeTo10M 3JIEKTPOHHOTro OaniaHca. BeimonHstor
pacy€Thl 10 XUMUUYECKUM (POpMYyJIaM U ypaBHEHUSM PEaKlni,
NPOTEKAIOIINX C yYacTUeM CepHOM kucnotel. HabGmonaroT u
ONMCBIBAIOT XMMUYECKUN IKCIIEPUMEHT

23

PeakTuBBI, IPOOUPKH

ILp. Ne 3. «M3yuenue cBoiicTB
CEpPHOM KUCIIOTHI»

YPOK— pakTUKyM

VYuarcst oOparartscs ¢ 1a00paTOpHBIM 000pyIOBaHUEM H
HarpeBaTeIbHBIMU IPHOOPAMHU B COOTBETCTBHY C IIPaBHIIAMHU
TeXHUKHU Oe3onacHocTy. HabmonaroT cBoiCTBa IIEKTPOIUTOB
¥ TIPOMCXOASAIINX ¢ HUMU siBNIeHni. HaOmoqaroT 1 onuceiBaloT
PEaKIMK C y4aCTUEM IJIEKTPOIUTOB C MTOMOILBIO PYCCKOTO
S3bIKA U SI3bIKAa XUMHUU. POPMYITHUPYIOT BBIBOJIBI TIO
pe3yJsibTaTaM MPOBEACHHOTO SKCIIEPUMEHTA

24

OOm1ast XxapakTepuCTHKA
XMMHUYECKHUX 3JIEMEHTOB VA
rpynmsl. A30T

Komb6unnpoBanHbIit
YPOK

JlaroT o0mIyI0 XapaKTepUCTHKY aTOMaM, ITPOCTHIM BEIIECTBAM H
COCIMHEHUSIM, B 3aBUCUMOCTH OT UX TIOJIOKEHUS B
[Tepronnueckoit cucreme. XapakTepHU3yIOT CTPOEHHUE,
dusznyeckne U XMMHYECKHE CBOWCTBA, TMOJy4YeHHE U
MPUMEHEHHE a30Ta C KCIOJIB30BAaHUEM PYCCKOTO (POIHOTO)
A3blKa W sI3bIKa XUMHH. Has3pIBalOT COeAMHEHHUs a30Ta IIo
dbopmyne © COCTaBIAOT (OpMyJNBI MO UX Ha3BaHUIO.
YcTaHaBNMMBAaIOT NPUYUMHHO- CIIEJCTBEHHBIC CBS3H MEXKIY
CTPOCHUECM aTOMa W MOJICKYJIbI, BHIOM XUMHUYECKOHU CBiA3HU,
TUTIOM KPUCTANTMYECKOM PEIIETKH a30Ta ¥ er0 PU3NIECKUMU U
XUMHWYCCKUMHAU CBOMCTBaMH. Brimonasior paC‘-IéTBI 10
XUMHYEeCKMM  (opMmyraM U ypaBHEHHUSM  pPEaKIuii,
IPOTEKAIOIINX C YIaCTHEM a30Ta
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Ammuak. Cojii aMMOHUS

Ypok yCBOEHUSI HOBBIX
3HAHUM

Cocrapnsior bopmyIbl 1o ux Ha3BaHUSM.
3anuCchIBalOT MOJIEKYJISIPDHBIE W MOHHBIE YPaBHEHMS DPEaKLUil,
XapaKTEepU3yIOUIMe XUMUYECKHE CBOWCTBA aMMHUaka U Cojeil

AMMOHUA. CocTaBIsIOT YpaBHCHUA OKHUCIHUTCIIbHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ C y4aCTUCM aMMHaKa € IOMOIIbIO
QJICKTPOHHOI'O OajaHca. YcraHaBauBaoT IIPUYIHUHHO-

CIIEICTBEHHBIE CBSI3M MEXJy BHIAMHU XUMHYECKHX CBA3EH,
TUINAMH KPUCTAIUIMYECKUX PELIETOK AMMHUAKA U COJIEH aMMOHUSA
U UX (U3MUECKUMH U XUMHUYECKUMHU CBOHCTBamu. [IpoBomsrt,
HaOJIIOMAI0T M OMNHUCBHIBAIOT XUMHUYECKUH SKCIEPUMEHT IO
pacno3HaBaHUI0 HOHOB AaMMOHHUS C COOJIOAEHHEM IpPaBUI
TEXHUKHU 0€30MaCHOCTH.

BoimonHsAOT  pacd€rel MO XMMHMYECKUM  QopMmyliaM U
YPaBHEHUSM pEeaKlHil, IPOTEKAIOIIMX C y4aCTHUEM aMMHUaKa
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PeakTuBBI, TPOOUPKH

I1.p.Ned«Ilonyuenne
aMMuaKa U U3yueHHue ero
CBOWCTB»

YPOK-IIPaKTUKYM

[TonmyuaroT, coOMparOT W pacrlo3HarT amMMHak. PabotarTr ¢
1a60paTOPHBIM o0opyoBaHEM u HAarpeBaTeIbHBIMU
npubopaMu B COOTBETCTBMM C  TpaBWIAMH  TEXHUKHU
Oe3zomacHocTH. HaOmrogaroT M ONHCHIBAIOT XHUMHUYECKUH
9KCHEPUMEHT C TIOMOIIBI0 PYCCKOTO S3bIKA U SI3bIKA XUMHH.
@OopMyIMPYIOT BBIBOJBI [10 PE3YIbTATAM IPOBEACHHOIO
skcriepuMenTa.  CoTpyAHHYAlOT B Mpolecce  yueOHOro
B3aMMOJEICTBYSI IPU paboTe B rpynmnax

27-
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Hudposas nadbopatopus
RELEON

Hudposoii naTuuk
ANEKTPOIPOBOJHOCTH

Kucnopoaconepxariue
COCIMHEHUS a30Ta

Ypoxk-uccienoBanue
KoMOmHMpOBaHHBIIH

YPOK

3anuchIBAIOT PEAKIIUA, XapaKTepU3YIOLUE  XUMHYECKHE
CBOMCTBA OKCHUJOB a30Ta. YCTAHABIMBAIOT MPUYUHHO-
CJIE/ICTBEHHBIEC CBSA3U MEXK/Yy BHJIOM XMMHUUYECKOU CBSI3HU, TUIIOM
KPUCTAJUTMYECKON PEMIETKH OKCHIOB a30Ta M UX (PU3MUESCKUMHU
U XUMUYECKMMM CBOMCTBaMH. XapaKTEpU3yKOT COCTaB,
bu3NYecKue M XUMHYECKHE CBOMCTBA a30THOM KHCIOTHI Kak
AJIEKTPOJIUTA, IPUMEHEHHUE C UCIIOJIB30BAHUEM PYCCKOTO SI3bIKa
U s3bIKa XUMHH. 3alKCHIBAIOT MOJICKYJSIPHBIE W HMOHHbBIC
YPaBHEHUs peaKlyii, XapaKTepU3yIOIIHe XUMUIECKUE CBOMCTBA
A30THOM KHCIIOTHI Kak 3JiekTposnTta. [IpoBoasT, HabmOMaI0T 1
ONMCBHIBAIOT XMMHYECKUN HKCIIEPUMEHT, XapaKTEpU3YIOLIUI
CBOMCTBA a30THOM KHCJIOTHI KaK 3JIEKTPOJIUTA, C COOJIIOICHIEM
OpaBUJI TEXHUKH 0e30MacHOCTH. XapaKTepH3yIT Aa30THYIO




KHCIIOTY  Kak  okuciautTenb.  COCTaBISIIOT  ypaBHEHHS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakiuid,
XapaKTEPU3YIOIINX XUMHUYECKHE CBOWMCTBA A30THOM KHCIIOTHI
KaK OKHCJIHMTENs, C I[IOMOIIBI0 JIIEKTPOHHOTO OanaHca.
[IpoBomsiT, HaOMIOMAIOT W OMKHCHIBAIOT  XUMUYECKUU
SKCHEPUMEHT, XapaKTEPU3YIOUIUH CBOMCTBA a30THOW KUCIOTHI
KaK OKUCIIUTEISI, ¢ cobmoaennem npasui Th.
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®ocdop u ero coequHEHUS

Y POK-TIpaKTUKYM

XapakTepu3yloT CTPOCHHE, aUIOTPONHI0, (U3HYECKUE U
XUMUYECKHE CBOMCTBA, MOJyYeHHE U NpuMeHeHue docdopa c
UCTIOJIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMUH.
CamocTosATeT,HO OMUCHIBAIOT CBOMCTBA OKcH T pocdopa (V) kak
KHUCJIOTHOTO OKCHJIA M CBOWCTBA OpTOPOChHOPHOI KUCTOTHI.
[IpoBomaT, HaOMIOJAIOT W ONUCHIBAIOT  XHMHYECKHM
HKCIIEPUMEHT C COOJIIOJICHUEM NPaBHJI TEXHUKH OE30MacHOCTH.
Pacniosznarot docdar-nonsl

30

OOm1as XxapakTepuCTUKA
3JIEMEHTOB IVA- rpynmsl.
Yraepon

YPpok yCBOEHUSI HOBBIX
3HAaHUU

JlaroT o01IyIo XapakTepuCTHKY aTOMaM, TPOCTHIM BEIIECTBAM H

COEJIMHEHMAM 3J1eEMEHTOB [V A- rpynmbl B 3aBUCUMOCTH OT UX

nonoxxkenuss B llepuoamueckoid cucreme. XapakTEpU3YIOT

CTpOEHHE, aJUNIOTPONHIO, PU3NUYECKIE U XMMHUECKHUE CBOMCTBA,

MoJTy4eHre U MPUMEHEHHEe aMOp(HOTO yriaepoia u ero COPTOB C
MCIIOJIb30BAHUEM PYCCKOTO sI3bIKa U s13bIKa XUMUN. CpaBHUBAIOT
CTpOCHHE U CBOICTBa anmMa3a u rpaduta. ONUCHIBAIOT

OKHCIIMTEIIHHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA yriepozaa.
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Kucnopoaconep:xamue
COEIMHEHUS yTIepoaa

KomOunupoBaHHbIi
YpOK

XapakTepus3yrT COCTaB, GU3HMUECKUE U XUMUYECKHUE CBOMCTBA,
IIOJ[yYeHUE WU  TPUMEHEHHE  OKCHUAOB  yIiepoja ¢
UCIIOJb30BAaHUEM  PYCCKOTO  sI3bIKa W SI3bIKa  XUMHH.
VYcTaHaBNIMBAalOT MPUYMHHO-CIEACTBEHHBIE  CBA3M  MEXIY
BUJAMH XMMMYECKHUX CBA3€H, THUNaMU KPUCTAUIMYECKUX
PELETOK OKCUJIOB YIIepoa, UX GU3NYECKUMU U XUMHUYECKUMHU
CBOWCTBaMHM, a TaK)KE MPUMEHEHHUEM. XapaKTEpU3ylT COCTaB,
¢usnueckue W XUMHMYECKHE CBOWCTBA, NOJy4YeHHE U
IPUMEHEHNE YIOJbHOW KUCIOTHI U €€ coyiell (kapOOHAaTOB U
I'HJIpOKapOOHATOB) C UCMOIB30BAHUEM PYCCKOTI'O SI3bIKA U SI3bIKA
XUMHH.

WMimoocTpupyloT  3aBUCUMOCTB  CBOWCTB  COJIEH  YTOJIBHOU
KHCJIOTHI OT UX cocTaBa. [IpoBoasT, HaOIIOIAI0T U OMHUCHIBAIOT
XMUMHUYECKHH 3KCIIEPUMEHT C COOIIOIEHUEM MpaBUII TEXHUKH
6e3omacHocTn. Pacno3naror  kapOoHaT-MOH.  BhImosHsIOT
pacy€Thl IO XUMHUYECKUM (OpMyJIaM U YPaBHEHUSIM peakLui,
IPOTEKAIOIIUX C YYaCTUEM COSIMHEHUN yTIepoaa

32 | Undpposas IL.p.Ne5.«llonyuenue YPOK— pakTUKyM [MonmyuatoT, coOMpalOT ¥ pacloO3HAIOT YIJCKUCIBIA Ta3.
maboparopust YIJIEKUCIIOTO Ta3a U U3y4YECHUE HalnromaroT ¥ ONKMCHIBAIOT XMMHYECKUH JKCIIEPUMEHT C
RELEON €ro CBOMCTB» MOMOILIBI0 PYCCKOTO SI3bIKA M sI3bIKa XUMHUU. DOPMYIUPYIOT
[udposoii naTunk BBIBOJIBI 10 pE3YJIbTaTaM MPOBEAEHHOTO KCIIEPUMEHTA.
3JIEKTPOIPOBOIHOC CoTpyaHuuaioT B mporecce y4eOHOTrO B3aMMOACHCTBHS TPHU
™ pabote B rpymnmax

33 K.p. Ne2 «IIpomexxyTouHas Ypok koHTpoJs 3HaHUH| [[puMEHSIOT Ha MpaKTUKE paHee N3YUCHHBIM MaTepual,

KOHTpOJIbHAs paboTa 3a 1 BBITIOJIHSIOT KOHTPOJIBHYIO paboTy.
MOJTyTO/INEN
33 VYrieBoaopoabl KomOunupoBanHbIit XapakTepu3yroT 0COOEHHOCTH COCTaBa U CBOMCTB OPraHUYECKHIX
YPOK coeMHeHUN. Pa3nnuaror  mpenesibHble U HETpeneIbHbIE

yraeBonopoabl.  HaspiBaloT ©  3amuchiBalOT  (OPMYJIBI
(MONEKyIApHBIE U CTPYKTYpPHBIC) BaXKHEUIINX MPEICTaBUTEICH
yraeBo10poaoB. IlpeniaraioT S5KkCepuMEHT 10 pacro3HaBaHUIO




COCIIMHEHUI HeTpeaenpHoro crpoeHus. HabmogaroT 3a xoaom
XUMHYECKOTO OJKCIEPUMEHTAa, OMHUCBHIBAIOT €ro M JeNalT
BBIBOZBI HAa OCHOBE HaOmoneHui. DUKCHUPYIOT pe3yibTaThl
JKCIIEPUMEHTAa C TOMOIIBI0 PYCCKOTO S3bIKA, XUMHYECKUX
(dbopMyJ1 U YpaBHEHUH.
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Kucnopoaconepxariue
OpraHHYECKHE COCTUHECHUS

KomOuHMpoBaHHBIH
YPOK

XapakTepu3yloT  CHOUPTHI, KaKk  KHCJIOPOACOJEpIKallue
opranudeckue coenuHeHus. KiaccuduuupyroT coupTel 1O
aToMHOCTH. Ha3pIBaroT npeacraBuTeneil OJHO- U TPEXATOMHBIX
CIMPTOB U 3aHUCHIBAIOT U3 (POPMYJIbl. XapaKTepH3YIOT KUCIIOTHI,
KaK KHCJIOPOJCOAEpKAIME  OPraHUYEeCKHEe  COCIMHEHMS.
Ha3zpiBaroT mnpencraBuTeNned MPENENBbHBIX M HENPEIENbHBIX
KapOOHOBBIX KUCIIOT M 3alHMCHIBAIOT U3 (DOPMYIIBL.
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erMHI/Iﬁ 1 €0 COCAMHCHMUA

KomOuHrpoBaHHbIH
YPOK

XapakTepus3ylT CTPOEHUE aTOMOB U KPUCTAIIOB, (hU3HUeCKUe
U XMMUYECKHE CBOMCTBA, MOJYyYCHHE U IPUMEHEHUE KPEMHUS C
UCIIOJIb30BAHUEM PYCCKOTO SI3bIKA U S3bIKA XUMUHU.
VYcraHaBIUBAalOT —NPUYMHHO-CIICICTBEHHBIE  CBSI3U  MEXKIY
CTPOCHHEM aTOMa, BHJIOM XHUMHYECKOW CBSI3U, THUIIOM
KPUCTALIMYECKONH PEMIETKH KpPEeMHUS, ero (U3HYECKUMHU H
XUMHYECKMMH  CBOMCTBaMH. BBIMOJMHSAIOT — pacd€rhl MO
XUMUYecKkuM  ¢opMyslaM U YpaBHEHUSM  PEAKIUH,
MPOTEKAIOIUX C YYacCTHEM KpPEMHHUS M €ro COEIUHEHHI.
XapakTepu3yrT cOCTaB, (U3MUECKUE U XUMUYECKUE CBONCTBA,
MONlyYeHWe U TPUMEHEHUE COCIWHEHUH  KpeMHHus ¢
MCITOJIb30BAHUEM PYCCKOTO SI3bIKA U sI3bIKa XUMUU. CPaBHUBAIOT
JUOKCUJIBI yTaepoJa U KpeMHHUs. ONUChIBAIOT BaKHENUIINE TUIIBI
MPUPOJHBIX COCAMHEHUN KPEMHHsSI KaK OCHOBHOTO 3JIEMEHTa
autochepsl. Paco3HarOT cUITMKaT-MoH.
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CunnkatHas IIPOMBIIIIICHHOCTDH

YPOK yCBOECHHS HOBBIX
3HAHUU

XapakTepu3yoT CUIIMKATHYIO POMBIIIIEHHOCTD U €€
OCHOBHYIO IIPOAYKIIMIO. Y CTaHABIMBAIOT AaHAJIOTUU MEKIY
Pa3IMYHBIMH OTPACIAIMU CUIIMKATHOM MTPOMBILIUIEHHOCTH
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HonyquI/Ie HEMCTAJLJIOB

YPpOoK yCBOEHUS HOBBIX
3HAHUU

OnuceIBalOT HaXOKIEHUE HEMETAJNIOB B IIPUPOJE.
XapakTepu3yroT PpaKkIIMOHHYIO IEPETOHKY JKUIKOTO BO3/IyXa
KaK COBOKYIHOCTb (DU3MYECKHX MPOLIECCOB. APryMEHTUPYIOT
OTHECEHUE aKTUBHBIX HEMETAIIJIOB K OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIM IIPOLIECCAM




38

[TonydyeHne BaKHENIINX
XUMHUYECKUX COCTUHEHHIA

Y POK-IIpaKTUKYM

XapakTepu3yrT XUMH3M, CBIPBE, alliapaTypy, Hay4HbIe
MPUHLUIBI U IPOAYKIUIO IPOU3BOACTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT MTPOU3BOJICTBO CEPHON KUCIIOTHI C TPOU3BOJICTBOM
aMMHUaKa
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udposas
nabopaTtopust
RELEON

[udposoii naTunk
AIEKTPOIPOBOIHOC
TH

O060011IEHNE TT0 TEME
((HeMeTaHJIBI 1 UX COCAUHCHUS»

KombOunnpoBaHHbIit
YPOK

[IpoBOAAT OLEHKY COOCTBEHHBIX JOCTUKEHHIl B YCBOCHHH
TeMbl. KOppekTHpylOT cBOM 3HAaHMS B COOTBETCTBUH C
IUIAHUPYEMBIM  pe3yapTaroM.  [lomywyaroT  XMMHYECKYIO
UHQOPMALIMU U3 Pa3IUYHBIX HCTOYHUKOB. [IpencraBisior
uHpopmanuio 1mo Teme «HemeramuibnB BHIE TaONHI, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE€ C NPUMEHEHHEM CPEACTB
KT

40

K.p.Ne3 no Teme:
«HemeTamnsl n ux COCAUHCHU)

YPOk KOHTpOIIA
3HAHUU

[IpuMeHAIOT HA IPAKTUKE paHee U3YYCHHBIM MaTepuall,
BBITIOJIHAIOT KOHTPOJIBHYIO PaloTy.

M

€TAJJIbI U UX COCIUMHCHHUA

(179)
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TTonoxeHNE METAIIOB B
[leproanueckon cucreme,
CTPOCHUE aTOMOB M KPUCTAILIIOB

Ypok ycBOEHUSI HOBBIX
3HAaHUM

OOBSCHAIOT 4YTO Takoe MeTauibl. PasnuuaioT  ¢Qopmbl
CYILIECTBOBaHMS METAJUIOB: AJIEMEHTHI U IPOCTHIE BELIECTBA.
XapakTepu3yrT XUMHUYECKHE JJIEMEHTBI-METAJUIBI 10 HX
nonoxxenuro B Ilepuomnueckon cucreme [I. M. Menpaeneesa.
[IporHO3MpyOT  CBOMCTBA  HE3HAKOMBIX  METAUIOB IO
nojoxkeHuto B llepuomnueckoil  cucreMe = XMMHUYECKHX
anemenToB JI. M. MeHnneneeBa. YcTaHaBIMBaKOT IPUYMHHO-
CIIEICTBEHHBIE CBA3M MEXKIy CTPOCHHEM aTOMa, BHUIOM
XUMUYECKOM CBSI3M, THUIIOM KPUCTAJUIMYECKOW PEIIETKH
METAJIJIOB — IPOCTHIX BEUIECTB U X COSANHECHU.
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OO01IMEe XUMHUUYECKHE CBOMCTBA
METAILIOB

KomOunrpoBaHHBIH
YPOK

OOBACHSIOT YTO TaKOE PsiJl AKTUBHOCTU MeTailIoB. [Ipumensior
€ro JUTS XapaKTEPUCTHKH XUMHYECKHX CBOWCTB IMPOCTHIX
BelecTB-MeTa/IoB. O000IIAI0T CUCTEMY XUMHUUYECKHX CBOMCTB
METAJIOB KaK «BOCCTAaHOBHUTEIBHEIE CBOICTBAY». COCTABIISIOT
MOJIEKYJIAPHBIE YPABHEHUsI PEAKIUH, XapaKTepU3YIOIIHX
XHUMHUYECKHE CBOMCTBA METAJJIOB B CBETE YUCHUS 00
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaX, a PEaKIHH C
yqaCTI/IeM 3J'ICKTpOJ'II/ITOB, HpeI[CTaBJ'IﬂTI) TAKXKC U B HOHHOM
Buje. HaOmromarT 1 OMHUCHIBAIOT PEAKINH MEXKIY BEIIeCTBAMHU
C TIOMOIIIBIO PYCCKOTO S3bIKA U SA3bIKa XUMHH. CaMOCTOSTETHHO
IIPOBOJISIT OMBITHI, MTOATBEPHKIAIONINE XUMUICCKUE CBOMCTBA

METaJUIOB C COOJIFOICHUEM MPABIJI TEXHUKH 0€30MMaCHOCTH.




43 OO01ast XxapaKTepuCcTUKa Ypok ycBoeHUS HOBBIX | OOBSCHAIOT OSTUMOJIOTHUIO Ha3BaHUSA TPYIIIBI  «IIEJIOYHBIC
[ICJIOYHBIX MCTAJIII0B 3HAHUM MeTauibl»y. JlaroT  o0LIyr0  XapaKTepUCTHKY  IIETOYHBIM
44 OO61as xapakTepucTHKa Komb6unnpoBanHbIit METajulaM 10 MuX IosoxkeHuto B [lepmoanueckoil cucreme
IICJIOYHBIX METAIJIOB YPOK xumuueckux sseMeHToB J[. M. MenneneeBa. Xapakrepusyror
CTpoeHHUE, (U3NYECKHE W XMUMHUYECKHE CBONCTBA IIEIOYHBIX
METaJUIOB B CBETE OOIIETr0, 0COOEHHOIO ¥ €JMHUYHOTO.
[IpenckaspiBaroT (hu3nIecKre U XUMHUYECKHE CBOMCTBA OKCUIOB
Y THUIPOKCHJOB IEJIOYHBIX METAJUIOB HA OCHOBE MX COCTaBa U
CTPOEHMSI M  TOATBEPXAATh  IPOTHO3bl  ypaBHEHUSMU
COOTBETCTBYIOIIUX  peakumil.  [IpoBomar  pacuérel 1o
XUMHYECKHM  (GopMyJaM W YpaBHEHHSM  pEaKIHi,
IPOTEKAOIMX C YYaCTHEM ILIEJIOYHBIX METAUIOB M HX
COCTMHEHU N
45 OO11ast xapaKTepUCTHKA VYPpoK ycBOeHHUs HOBBIX | XapakTepu3yloT CTpOCHHE, (HU3UYECKHEe U XHUMHUYECKHE
[11€JI0YHO3EMENBHBIX 3HaHUUI CBOICTBa IIEIOYHO3EMENbHBIX METAJJIOB B CBETE OOIIEro,
METAIUIOB O0COOCHHOTO W eaUHUYHOTO. [Iperncka3piBalOT ¢Gu3nyecKkue u
46 OO01mas xapakTepuCTHKa KoMOuHUpOBaHHBIH XMMHYECKHE CBOMCTBA OKCUAOB M THIPOKCHAOB MeTayioB [IA
I1€JI0YHO3EMENBHBIX YPOK IpyNIbl HA OCHOBE MX COCTaBa U CTPOCHHUS U NOATBEPKAAIOT
METAJLIOB IIPOTHO3bI YPAaBHEHUSIMU COOTBETCTBYIOIINX PEAKLIUN.
[IpoBonsAT pacuéTsl M0 XUMUYECKHM (OPMYJIaM M YpaBHEHUSM
peakuui, NpOTEKAIOUINX C YY4aCTHUEM IIEJIOYHBIX METANIOB U HX
COCIMHEHUN
47 JKéctkocTh BOMIBI M CIOCOOBI €€ | YPOK yCBOCHUST HOBBIX OOBACHSIOT YTO TaKOE€ <(OKECTKOCTH BOABLD»Y. Pasmnyaror
YCTpaHEHUS 3HaHUI BPEMEHHYIO M TIOCTOSIHHYIO JKE€CTKOCTh BoAbl. llpemmararor
CrocoObl YyCTpaHEHHUs KeCTKOCTH BOIbI. [IpoBoasT, HAOMIO1at0T
U OIHMCBHIBAIOT XUMHMYECKHH 3KCIIEPHUMEHT, C COOIIOJCHUEM
IPaBUJI TEXHUKU 0€30aCHOCTH
48 [L.p.Ne6 «Ilomyuenue Komb6unnpoBaHHbIit [lonywaror, coOupalOT W PpacCMO3HAIOT YIJIEKUCIBIA Ta3.
AKECTKOH BOJBI M CIIOCOOBI €€ YPOK OOpamatorcst ¢ J1a0OpaTopHbIM  OOOpPYJOBaHHUEM U

YCTpaHEHUs»

HarpeBaTebHBIMU MPUOOpPaMU B COOTBETCTBUM C IpaBHIIaMU
TeXHUKH  Oe3omacHocTH. HabmiogaioT W ONMCHIBAIOT
XUMHUYECKHH SKCIIEPUMEHT C IOMOIIBIO PYCCKOrO s3bIKa H
A3bIKa  XUMUH. DOpMYyIHPYIOT BBIBOJBI 10 pe3yJibTaTaM
IpPOBEIEHHOrO H3KcnepuMeHTa. CoTpynHHUYAIOT B Ipoliecce
y4eOHOT0 B3aMMOACHCTBUS NPH paboTe B Ipymniax
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ATFOMUHUNA U €0 COEIMHEHUSA

Y POK-IIpakTUKYM

XapakTepus3yroT — aIlOMUHUKA 1O €ro  IOJIOKEHHID B
[lepuonnueckont cucreme XumMu4yeckux dnemeHtos /[l U.
MengeneeBa.  OnucbIBalOT ~ CTpOEHUE,  (QU3MYECKHE U
XUMUYECKHE  CBOMICTBAa  aJIOMHMHMS, NOATBEpXKIas  UX
COOTBETCTBYIOIIUMHU  ypaBHEHUSIMH peakiuil. OOBICHSAIOT
JIBOMCTBEHHBI XapakTep XHMHUYECKHUX CBOMCTB OKCHUIA U
TUJPOKCHIA ATFOMUHMSL.

50

Hudposas
nabopaTopus

RELEON

Hudposoii naTunk
JIaBIICHUS

PKeneso

YpoK yCBOEHUSI HOBBIX
3HAHUU

51

CoeIuHEHHU JKee3a

KoMOmHMpOBaHHBIIH
YPOK

XapakTepusyroT IoJIoKEHUE Kese3a B [lepuonnueckoi cucreme
xumudeckux djgeMmeHToB J[. M. MengeneeBa, 0COOCHHOCTH
cTtpoeHuss aroma. OmnwuchiBalOT (U3MYECKHE U XUMHYECKUE
CBOMCTBA JKeje3a, MOATBEPXKAAss UX COOTBETCTBYIOIIMMH
ypaBHeHHUsMH ~ peakiui.  OOBSCHSIIOT  HAIMYUE  JIBYX
reHeTHYeCKHX PpSJ0B COeluHeHmil skenesa Fe’+ mu Fe''.
YcTaHaBIMBAOT 3aBUCUMOCTh 00JIaCTEH IPUMEHEHUS Kele3a ’
€ro CIJIaBOB OT CBOMCTB. IIpoBOAST pacueThl MO XMMUYECKUM
dbopMyliaM U ypaBHEHHSIM PEAKIIHA, MPOTEKAOIINX C yIaCTHEM
Kesesa u ero coeqrHeHuit. Habmo1aroT 1 ONMCHIBAIOT peaKIuu
MEXJy BEIIECTBAMH C TOMOIIBIO PYCCKOTO SI3bIKa U S3bIKa
XUMUHU.

52

Hudposas
nabopaTopus

RELEON

Hudposoii naTuuk
JIaBIICHUS

[L.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIILHBIX 337124
[10 TEME

«MeTain)

YPOK-IIPaKTUKYM

DKCINEPUMEHTAIBHO HCCIAEAYIOT CBOMCTBA METAJIOB M UX
COEJIMHEHUH, PEIIAI0T SKCIEPUMEHTAJIBHBIE 33/1a4d 110 TEME
«Metamnby. Pabotaior ¢ npabopaTopHbIM 000pYAOBaHHEM U
HarpeBaTeIbHBIMA TIPHOOpPaMU B COOTBETCTBUHU C TPaBUIAMHU
TeXHHMKHU Oe3omacHocTd. HabmioaoT cBOMCTBAa METAIIIOB U UX
COCJIMHEHUH U SIBJICHUM, TPOUCXOAINX ¢ HUMHU. ONUCHIBAIOT
XUMUYECKUH  OKCIIEpUMEHT. @DOpMyNIHMpyIOT BBIBOABI IO
pe3ysibTaTaM MPOBEAEHHOIO JKcnepuMeHTa. Onpenenstor
(ucxons u3 y4eOHOM 3amaur) HEOOXOAUMOCTh MCIOJB30BaAHUS
HAOJTIOZICHUS WIN YKCIIEPUMEHTA.
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Koppo3uss metaimioB u
CIIOCOOBI 3aIIUTHI OT HEE

Ypok ycBO€HUS HOBBIX
3HAHUM

OOBACHAIOT YTO Takoe KOppo3us. PaznuvaroT XMMHYECKYIO U
IEKTPOXUMUYECKYIO KOppOo3uu. NILIIOCTpUpYIOT MOHATHS
«KOPPO3HS», «XUMHUYECKas KOPPO3UA», «IIEKTPOXUMHYECKas
KOppO3Us» MpUMEpaMU. XapaKTePU3YIOT CIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HH
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MeTaiibl B IPUPOJIE.

Ypok ycBOEHUSI HOBBIX
3HAHUU

Knaccudutupyrot popmMbl IpUPOTHBIX COSTUHEHNN METAIIOB.
XapakTepHu3yloT 00IIre CIIOCOObI MOTy4YeHUs] METAIIJIOB: TUPO-,

55 [ToHsTHE O METAILTYpIUN Ypok- ceMuHap TUIPO- U 3JIeKTpoMeTauTyprui. KoHKpeTu3npyoor 3tu
CrocoObl MpUMepaMH U YPAaBHEHUSIMH PEAKIIUH C
COCTaBJIEHUEM 3JIEKTPOHHOTr0 OanaHca. ONUCHIBAIOT TOMEHHbBIN
MIPOLIECC U ANEKTPOIUTUYECKOE MOTYyUEHNE METAJIIOB.
PaznuuaroT u€pHble U LIBETHBIE METAJLIbI, YYTYHBI U CTAJIN
56 O000111IeHre 3HAHUH TI0 TeMe Oo6o0maromuii ypok OO000IIAfOT U CUCTEMATH3UPYIOT CBOH 3HAHHUS T10
«MeTtanbny teMme: «MetamnbeDy. [IpuMeHsI0T Ha IPaKTUKE paHee U3yUEHHBIN
MaTepuai, paboTas Mo Tpynmnam ¢ 3aJaHUSIMU Pa3HOTO YPOBHS
CJI0)KHOCTHU
57 KonTtponbnas pabora Ne4 mo Ypok koHTpousA 3HaHUK | [IpUMEHSIOT Ha TPaKTUKE paHee U3yUEHHBIN MaTepHall,
reme «MeTamib BBITIOJIHSIOT KOHTPOJIbHYIO paloTy.
XuMHUA U OKpyxKaw0Ias cpeaa (24)
58 [XrMuyeckas opranu3anus KoMOuHMpOBaHHBbII Wuterpupyror cBeneHus no Gpuzndeckoi reorpaduy B 3HAHHUS
IUTAHEThI 3eMIIst YPOK 0 XMMUYECKOW OpraHu3alui IUIAaHEThl. XapaKTEepU3yoT
XUMHUYECKHH COCTAB re0JIOTUYECKUX 000I04YeK 3eMITH.
Pa3nnuyaroT MUHEPAJIBI ¥ TOPHBIE TOPOABI, B TOM YHCIIE U PYIbI
59 OxpaHa OKpy»>Karolen cpeasl OT Ypok— cemuHap XapakTepu3yroT HUCTOYHHUKM  XHUMHYECKOTO  3arpsi3HEHUs

XUMHUYCCKOI'O 3aIrpA3HCHUA

OKpy>Katomiei cpeapl. OMHUCHIBAIOT III00aTbHBIE SKOJIOTUIECKHE
npoOjeMbl  YelOBEYeCTBA, CBA3AHHBIE C  XHMHYECKUM
3arpsizHeHueM. llpeqnaraior myTd MUHUMM3ALUN BO3AECHCTBUS
XMMHMYECKOI0 3arpsi3HEHUS Ha OKpy’Karolyto cpeny. IIpusogsar
IPUMEPBI MEKTYHAPOIHOTO COTPYIHUYECTBA B 00JIACTH OXPaHBI
OKpY Karolle cpesibl OT XUMUYECKOTO 3arpsA3HEHUS

O000menue 3HAaHUH 10 XUMHH 32 KYPC OCHOBHOM mIKO0JbI. [Ioaroroka k OcHOBHOMY rocyaapcrseHHoMy dk3ameny (OI'9) (7 v)




60 Bemectsa O6o0maromuii ypok | IIpeacrasnstor uadopmarimio o Teme «Ilepruoandeckuii 3aKoH 1
ITepuonnueckas cucrema JI. 1. Menneneesa B cBeTe Teopuu
CTPOCHUS aTOMa» B BUE TAOJHUIl, CXEM, OTIOPHOTO KOHCIIEKTA, B
TOM umciie ¢ npuMeHeHnueM cpencts UKT. BoinonHAIOT TECTOBBIE
3aJJaHMs 1o
TEME. [IpencraBnstor
uHpopManno 1o TemMe «Buabl XMUMUYECKUX CBSI3€M M THUIIBI
KPUCTAJITIMYECKUX PEIIETOK. B3auMOCBSI3b CTPOEHUS U CBOWCTB
BELIECTB» B BUJIE TaOJHI], CXE€M, OIMOPHOIO KOHCIEKTa, B TOM
yycie ¢ npuMeHeHuem cpeacts KT
61 XUMHUECKUE peaKinu Ob6o6maromuit ypok | IIpeacraBnstor  uupopmammio 1o  teme «Kimaccupukarms
XUMHUYECKUX PpEeaKUMi IO pa3iIuuHbIM Ipu3HakaM. CKOpoOCTh
XMMHUYECKHX peakuui» B BHUAE TaONMI, CXEM, OIOPHOIO
KOHCIIEKTa, B TOM 4ucie ¢ npumeHeHneM cpencts MKT.
BrinonHstoT TecToBbIE 3aMaHus 0 TeMe. Xapakrepuzytor OBP,
OKHCJIUTENb U BOCCTAHOBUTEb.
62 OCHOBBI Ob6o6maromuit ypok | Xapakrepus3yroT 00Iue, 0COOCHHbBIE U HHINBHIyalbHbIC
HEOPraHUYECKOM CBOMCTBA KUCJIOT, OCHOBaHUM, COJIEN B CBETE TEOPUU
XUMUH AIEKTPOJUTUYECKOW JAUCCOLMALIMU. APTYMEHTUPYIOT
63 (OCHOBBI O06061maromuii ypok | BO3MOKHOCTb IIPOTEKAHUS] XMMUYECKUX PEaKIUii B pacTBOpax
HEOPTaHUYECKON XUMHUU JIEKTPOJIMUTOB UCX0As U3 ycnouil. Knaccupunupyror
HEOPraHUYECKHE BEIIECTBA 10 COCTaBy U cBoMCTBaM. IIpuBoasT
IIPUMEPHI TPEACTABUTENEH KOHKPETHBIX KJIACCOB U TPYIII
HEOPraHWYECKUX BEILECTB
64 [loaroroBka k KomOunnpoBaHHbIH BBINOSHAIOT TECTHI M YIIPAKHEHUS, PELIAIOT 33a4u 10 TEME.
KOHTPOJIbHOM paboTe YpOK [IpoBOAAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOEHUH TEM.
KoppekTupyroT cBou 3HaHUS B COOTBETCTBUHM C IIJIAHUPYEMBIM
pe3yIbTaTOM
65 KontpomnbHast pabota Ne5 | Ypok koHTposist 3HaHu#l | [IpuMeHsIOT Ha mpakTUKe paHee W3y4YeHHbIH MaTepHal,
«JTorosas o Kypcy BBITOJIHSAIOT KOHTPOJIbHYIO paboTy.
OCHOBHOM IIKOJIBD)
66- AHaNIM3 KOHTPOJIbHOM
68 padoTtsl. [TonBenenue

MTOrOB rojia. PesepBHoe

BpeMst
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