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IlosicHuTeNbHAS 3alIMCKA

(6a30BBIif ypOBEHB)

Pabouas nmporpamma coctaBieHa B COOTBETCTBUH ¢ TpeOoBaHUAMHU DeniepanbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO O0IET0 00pa30BaHuUs BTOPOTO
mokoneHusi, [IpumepHON TporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHsA MO XMUMHH W aBTOpckod llporpammsel kypca xumum st 8-9 kiaccoB 0O0IIeoOpazoBaTembHBIX
yupexaenuii (6a3osbiii ypoenb) O.C. I'abpuensaa (2019 roga). Hacrosimast mporpaMmma yauTeiBaeT pekoMeHaanuu [ lpuMepHoit mporpaMMbl IO XUMHUH AJ11 OCHOBHOH IIIKOJTBL.

ConeprxaHue IporpaMMbl HAIIPaBJIEHO HA OCBOCHHE 3HAHUH M Ha OBJIAZICHUE YMEHUSIMH Ha 6a30BOM ypOBHE, UYTO COOTBETCTBYeT OOpa30BaTenbHOM IPOrpaMMe IIKOJIBI.
Omna BKJIIOYaeT BCE TEMBI, MPEYyCMOTPEHHbBIE (eepabHBIM roCcyIapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO OOLIET0 00pa30BaHus M0 XUMHUHU M aBTOPCKON
MporpaMMoii yueOHOro Kypca.
B mpenmeTax ecTecTBEHHO-MaTEMaTHUECKOTO LUK BEAYIIYIO POJIb UTPaeT MO3HABaTebHAS JESITENbHOCTh M COOTBETCTBYIOIIUE €1 MO3HABATEeNbHbIC YUeOHbIe AeicTBUs. B
CBSI3U C 3TUM OCHOBHBIMH LeJISIMH 00y4YeHHUsl XUMHUH B OCHOBHOH ILIKOJIE SIBJISTIOTCS:
1) (hopmupoBaHue Yy 00yHarOLIMXCSl YMEHHUS BUACTh U IOHUMATh LIEHHOCTh 00Pa30BaHuUsl, 3HAUMMOCTh XUMUYECKOTO 3HAHUS ISl KaXKIOTO YeJIOBEKa HE3aBUCHMO OT €T0
npodecCHOHANBHON AEATENIbHOCTH; YMEHUS pa3ianyarh (DakThl U OLIEHKH, CPABHUBATH OLICHOYHBIC BBIBOJBI, BUAETh MX CBS3b C KPUTEPHAMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTIPEIETICHHON CHCTEMOM IIEHHOCTEH, (hOpMyITNPOBaTh 1 0OOCHOBHIBATH COOCTBEHHYIO TTO3HUITHIO;
2) (hopmMHupoBaHUEe y OOYYAIOLIMXCS LIEJIOCTHOTO NMPEACTABICHUS O MUPE M POJIM XUMHHM B CO3JZaHUU COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI MHUPA; YMEHHS
OOBSICHATH OOBEKTHI U MPOIECCHl OKPYKAIOMIEH ACUCTBUTEILHOCTH — MPUPOIHON, COLMATBHOMN, KYIbTypHOH, TEXHUYECKOH Cpellbl, UCTIONB3YS AJS 3TOT0  XUMHUYECKHUE
3HaHUsL; 3) MpHOOpeTeHNe 00YYalOIMMUCS ONBITa pa3HOOOPAa3HOH eI TeNbHOCTH, TIO3HAHHUS ¥ CAMOTIO3HAHHS; KITFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHTHOCTEH ), IMEIOIIIHX
YHUBEPCAIBbHOE 3HAUCHHE IS PA3IMYHBIX BHJIOB ACATCILHOCTH: pEIICHHS MPOOJieM, IPUHSITHS PEeIICHHUH, TTOUCKa, aHali3a U 00padOTKH WHPOpMAIUU, KOMMYHHUKATHBHBIX
HaBBIKOB, HABBIKOB M3MEPEHUI, COTPYAHUYECTBA, O€30IIaCHOr0 OOpAIEHHs C BEIIECTBAMH B IOBCEAHEBHON JKU3HU.
3agayamMu u3ydeHns y4eOHOro nmpeamera «XuMHUs» B 9 Kiacce ABISIOTCS:
yueoOHbIe: GOPMHUPOBAHKE CHCTEMBI XUMHUYECKUX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;
pa3BUBAIONINeE: PA3BUTHE JTHYHOCTH OO0YYAIOIIUXCS, UX UHTEIUIEKTYaIbHOE M HPaBCTBEHHOE COBEPIICHCTBOBaHUE, (HOPMUPOBAHUE Y HUX TYMaHUCTHYECKHX OTHOIIECHUH 1
HKOJIOTHUYECKH LIENIeCO00Pa3HOTO MOBEICHHUS B OBITY M B TPYJIOBOH JeSITEIHHOCTH;
BOCNMTATEIbHbIE: (OPMUPOBaHHE YMEHHH O€301acHOr0 OOpallleHHs C BEIecTBAMH, MCIOJIb3YEeMbIMUA B TOBCETHEBHOM XM3HH; BHIPA0OTKA TMOHMMAaHUS OOIIECTBEHHOM
MOTPeOHOCTH B Pa3BUTHH XUMUH, a TaKKe (POPMUPOBAHNE OTHOIIEHUSI K XUMHH KaK K BO3MOXKHOW 00J1acTH Oy Tyliei MpakTHIeCKOH e TeTbHOCTH.

Oomas xapakTepucTUKa y4eOHOro npeaMeTa «XUMHUD»

B cootBetcTBHM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTebHBIM CTAaHAAPTOM OCHOBHOTO OOIIET0 00pa30BaHus yUallnecs TOJDKHBI OBJIAJIETh TAKUMU MTO3HABATEIILHBIMU
y4eOHBIMU JICHCTBHUSIMHU, KaK yMEHHUE (hOPMYIMPOBAThH MPOOJIEMY H TUTIOTE3Y, CTABUTH LIEIH U 3aJa9d, CTPOUTH IUIAHBI JOCTMIKCHHUS IIEJICH U PEICHUs ITOCTABICHHBIX 33134,
MIPOBOJIUTH IKCIIEPUMEHT U Ha €r0 OCHOBE J€JIaTh BBIBOJIBI U YMO3AKIIOUEHUS, IPEACTABISTh UX U OTCTauBaTh CBOIO TOUKY 3peHus. Kpome 3Toro, yyamuecs JOKHBI OBIAI€Th
MIpHEeMaMH, CBSI3aHHBIMHU C OTIpeieSieHNEeM TTOHATHI: OTpaHUYUBATh WX, OMTUCHIBATh, XapaKTEPU30BaTh U CpaBHUBATH. Cie10BaTeNbHO, MPH U3YUYEHUN XUMHUH B OCHOBHOM IIIKOJIE
ydamiecs JOJHKHBI OBJIaIeTh YI€OHBIMH AEHCTBUAMH, TIO3BOJISTFOIIMMHI UM TOCTUYb JJMYHOCTHBIX, PEAMETHBIX M METAIPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.
[Ipennaraemas mporpaMMa MO XHMHH pPAacKpbIBaeT BKJIaJ y4eOHOTO NpeAMeTa B JOCTHKEHHE IeJied OCHOBHOTO 00mero oOpa3oBaHUs W OIpeneiseT BaKHEHIne
coJiepKaTeNbHbIE JIMHAN TIPeMeTa:

BelleCTBO — 3HAaHWA O COCTaBEé M CTPOCHMM BENIECTB, MX BAXHEHIMUX (U3NYECKUX U XUMHYECKMX CBOWCTBAaX, OHOJIOTMYECKOM JIEHCTBUM,



* XMMH4ecKasi peakuusi — 3HaHUs 00 yCIOBUSAX, B KOTOPBIX IPOSBIIIOTCS XMMUYECKUE CBOUCTBA BELLIECTB, CIIOCO0aX yNpaBIeHU XUMUYECKUMU [IPOLieccaMy; - IPMMEHeHUe
BellleCTB — 3HAHUS U OINBIT NMPAKTHYECKOH AEATENFHOCTH C BELIECTBAMH, KOTOPblE HanOoJiee 4acTo ymOTPeOISIOTCS B IMOBCEIHEBHOM JKU3HH, IIUPOKO HCIONB3YIOTCS B
MPOMBIIIJICHHOCTH, CETLCKOM XO3SICTBE, HA TPAHCTIOPTE;

- SI3BIK XUMHMH — CHUCTEMa BKHEHIIINX MOHATUI XUMHUH 1 TEPMHHOB, B KOTOPBIX OHH OMUCHIBAIOTCS, HOMEHKIIATYpa HEOPIaHUUECKUX BEIIECTB, T. €. X Ha3BaHMs (B TOM YUCIIe
W TPUBHAJIBHBIC), XUMUYECKHE QOPMYJIIBI M YPAaBHEHUS, a TAKXKE MpaBuia MepeBoia HHPOPMAaIUU ¢ ECTECTBEHHOTO S3bIKa Ha SI3bIK XUMHUU B 00PaTHO.

[Ipu oTGOpe comepxanus, KOHKPETU3UPYIOIIETO MPOTrPaMMy, YIUTBIBAIOCH, UTO Mepea o0uIrM 0Opa3oBaHHEM He CTOHT 3aada Npo(ecCHOHAIbHOM MOATOTOBKH 00yYaroInXCs.
3TO ompenenuino NOCTPOeHHE Kypca Kak 00MIeKyJIbTYPHOT0, HAllPaBJIEHHOT0, MPEkKAe BCero Ha GOpMUPOBAaHUE U Pa3BUTHE UHTEpEca K U3yYCHHUIO XUMHUH. YUTeHa OCHOBHAS
0CcOOEHHOCTh MOJPOCTKOBOIO BO3pacTa — Hayajio Mepexosia OT AETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepU3yeTcsl pa3BUTHEM M03HaBaTenbHOM cdepsl. Ha stane ocHoBHOTO
obmero cpenHero oOpa3oBaHMS IPOHUCXOAUT BKJIIOYEHHE OOY4YalOIIMXCA B INPOEKTHYIO M HCCIIEAOBATEIbCKYIO MAEATEIbHOCTh, OCHOBY KOTOPOM COCTaBJIAIOT TaKHe
YHHMBEpCcajJbHble yueOHbIe NCHCTBUS, KaK yMEHHE BHIETb NPOOJIEMbI, CTaBUTh BOMIPOCHI, KiIaccuUIUPOBaTh, HAOIIOAATh, MPOBOIUTH SKCICPUMEHT, AEJaTh BHIBOABI U
YMO3aKJIIOUeHHS, OOBACHATh, AOKA3bIBATh, 3AIIUINATh CBOM WJEHU, aBaTh ompeneneHust moHATUsAM. Crolla jke€ OTHOCSATCS MPHEMBI, CXOTHBIE C OMpENeTIeHHEM MOHSITHIA:
OIMCaHNe, XapaKTEPUCTHKA, pa3bsiCHEHNE, CpaBHEHHE, pa3nuueHre. DopMHUpOBaHKE STUX YHHBEPCATBHBIX YUCOHBIX ACUCTBII HAYMHACTCS eI B HAYAJIBHOM IIIKOJIE, a B Kypce
XMMHUHU OCHOBHOM IIKOJBI MMPOUCXOJUT WX Pa3BUTHE M COBEPLICHCTBOBAaHME. B CBS3M ¢ 3TMM pe3epBHBIC Yachl TUIAHUPYETCS WUCIONB30BaTh HA (JOPMHUPOBAHKE U Pa3BUTHE
YMEHUH MPOEKTHOM U MCCIIe0BATENLCKON NS TETbHOCTH, YMEHUE BUETH POOIEMBI, I€aTh BHIBOJIBI M YMO3AKIIOUCHHS.

MecTo y4eOHOr0o npegmera B y4eOHOM ILIaHe
OCoOEHHOCTBIO COJIepKaHMsI Kypca «XUMHUS» SABJISIOTCS TO, 9TO B 0a3uCHOM y4eOHOM (00pa30BaTENBHOM) IJIAHE STOT MPEAMET IMOSBISETCS MOCIEIHUM B PsIIy M3ydeHUs
€CTECTBEHHOHAYYHbIX AMCUUIUIMH. JaHHAas HEOOXOAMMOCTb OCBOCHHUSI OOBACHSETCS TEM, UYTO IIKOJBHUKH IOJDKHBI OOJNafaTh HE TOJBKO OIPENENICHHBIM 3aracoM
MPEIBApUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO M JOCTaTOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHHEM. YYallUMHCS YK€ HAKOIUIEHBI 3HAHHS IO CMEXHBIM
JUCLUUIUTMHAM IIUKJIA: OMoJoruy, PU3NKH, MaTeMaTHKy, reorpaduu, COPMUPOBAIIUCH YMEHHUS aHAIM3UPOBaTh, BECTH HAOJIIONEHUs, CpaBHUBATh OOBbEKTHl HabmoneHus. B
COOTBETCTBHU C y4eOHBIM IUTAHOM Ha W3yYCHHE XMMHUH B 9 Kitacce OTBOJUTCS 2 Yaca B HeJllesto, 68 4acoB B TOJ, IPU HOPMATUBHON MPOIOIDKATENFHOCTH Y4eOHOTO Toj1a 35
Y4eOHBIX HEJIEIb.
ITporpammoiil mpeycCMOTPEHO IIPOBEICHUE:
KOHTPOJIBHBIX Pa0OT — 4, MPaKTHYECKHX
paboT — 6 9acos.
Cpok peanuzanuy MporpaMMbl — OJIUH YU€OHBIH TOI.

DopMbl, METOABI U CPeICTBA 00y4eHHs, TEXHOJIOTMHU
B nanHOM KIlacce BeAyIIMMHU METOJaMH OOYUYCHHUS MIPEAMETY SBIISIOTCS: 00BICHUTEILHO-UILTIOCTPATUBHBIN U PETIPOTYKTUBHBIN, XOTS HCIIOJIB3YETCS U YaCTUIHOTIONCKOBBIH.
Ha ypoxax Hcronb3yloTcsi 3J€MEHTHI CICIYIOUIMX TEXHOJOTHMA: JIMYHOCTHO -OpPHEHTHPOBAaHHOE oOydyeHHe, oOyueHHue c mpuMeHeHueM omopHeix cxeM, MKT, mpoexTHas
JEeSITeNbHOCTb.
Hcnonw3yroTes crneayronie Gopmbl 00yueHus: YdeOHbIe 3aHITHS, IKCKYPCUH, HaOJIIOICHHS, OIBIThI, SKCIIEPUMEHTHI, padoTa ¢ Y4eOHOM U JOMOJIHUTEIILHOM JTUTepaTypoH,
aHaJM3, MOHUTOPHHT, MCCIIeZlOBaTeNbCcKas padora, npe3eHTanud. OnpeneseHHOe MECTO B OBJIAJCHHH JaHHBIM KypCOM OTBOAMTCS CaMOCTOSITENILHOW paboTe: MOATOTOBKA
TBOpUYECKUX paboT, cooOIIeHM, pedepaTos.

@opMBbI IPOMEKYTOYHOI ¥ UTOTOBOM aTTecTanuu [IpomexxyTodnas TTecTanus IpoBOIUTCS B popme:



- TECTOB;

-KOHTPOIBHBIX;

- CaMOCTOSITENBHBIX PadoT;

- IPaKTUYCCKHUX;

- TBOPYECKUX padoT.

VYuyaruecs: mpoxoIAT UTOTOBYIO aTrTecTanuto — B Buje 1A,

OOyuenue Benéres no yueOnuky O.C.I'abpuensn «Xumus 9 Kinaccy», KOTOPBIA COCTABISICT SAMHYIO JIMHUIO YYSOHUKOB, COOTBETCTBYET (DelepalbHOMY TOCYAapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHAapTa BTOPOT'O MOKOJICHNsT 0a30BOr0 YPOBHS M peanu3yeT aBTopckyto nporpammy O.C.I'abpuensna (2019r.)

KoanuecTBO yacoB B padoueii
Pasnen
nporpamme

1. Beegenme. OOmass xapaKTepUCTHKA XHMHUYECKHX DJIIEMEHTOB M XHUMHUYECKUX
peakuuil. Ilepuoanueckuii 3akoH u Ilepuoauueckas cuctemMa XUMHYECKUX 10
anemenToB JI.M.MennaeneeBa
2.Mertamnsl 15
3.IIpaktukym 1 «CBoiicTBa METAIIOB U UX COCIUHEHUN» 3
4. HemeTamisl 25
5. IIpaxkTtuky™m 2 «CBoMCTBa HEMETAIUIOB M UX COEAMHEHUI» 3
6.0000111eHME 3HAHU [T0 XUMHH 32 KYypPC OCHOBHOM 11K0JIbl. [Togroroska k I'MA. g
Peseps 4
HUroro:

68

Pesynbratam ocBoeHHsI Kypca XMMHH

HpI/I HU3YYCHHNU XUMHU B OCHOBHOM IIIKOJIE 00ECIIEUrBAETCS OOCTMXKCHHUE JIMYHOCTHBIX, METAIPECIMETHBIX U MPECIMETHBIX PE3YJILTATOB.

JINYHOCTHEIE:
* B IIEHHOCTHO-OPUEHTAIIMOHHOH c(pepe — YyBCTBO rOPIOCTH 32 POCCUHCKYIO XUMUYECKYIO HAyKY, TyMaHHU3M, OTHOIIIEHUE K TPYAY, EeIeYCTPEMICHHOCTD;



(hopMHpOBaHHE LICHHOCTH 30POBOTO B 6€301macHOro obpasa )KU3HU; YCBOSHHE NMPABHUI HHIUBUYaIbHOTO U KOJJIEKTUBHOTO 0€301MacHOT0 MOBEICHHS B YPE3BBIYAHBIX
CUTyalMsIX, YTPOKAIOIINX KU3HU U 3J0POBBIO JIIOIEH;

B TPYJI0BOi1 chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasIbHEHIIeH 00pa30BaTeIbHOM TPACKTOPHH;

B TIO3HABATEIbHOHN (KOTHUTUBHOMN, HHTEIUIEKTYaIbHOM) chepe — yMEHHE YIPaBiIsITh CBOSH MO3HABATEILHON ACATENTBHOCTBIO.

(hopMHpOBaHHE OCHOB SKOJIOTUYECKOW KYyIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIUICHHS, Pa3BUTHE OIbBITa HKOJOTUYECKU
OPHEHTHUPOBAHHON pedlIEKCUBHO-OLICHOUYHON U MPAKTUYECKON JEsITEIbHOCTH B KU3HEHHBIX CUTYaLHsX;

MeTanpeaMeTHble:

YMEHHE CaMOCTOSITEIBHO OIIPEEIIATh LIETIH CBOET0 00Y4EHUs, CTAaBUTh U (JOPMYJINPOBATh U1 ce0sl HOBBIE 3a1a4u B yu€Oe U I03HABATEIbHON e TEIbHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH II03HABATEIbHOU JIEATENBHOCTH;

YMEHHE CaMOCTOATENbHO IUIAHUPOBATh IIyTH AOCTIDKEHUS LieJIel, B TOM YHCIIE ajJbTePHATUBHBIC, OCO3HAHHO BBHIOMPATh Haubosiee 3QEeKTUBHBIE CIIOCOOBI PELICHUS
y4eOHBIX U TIO3HABATEIbHBIX 32134,

YMEHHE COOTHOCUTH CBOM JEUCTBHSA C IIIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIISITh KOHTPOJIb CBOEH NEATENFHOCTH B MIPOLIECCE AOCTIKEHUS pE3yNIbTaTa, ONpPENesITh
COCOOBI IeHCTBUH B paMKax MPeUI0’KEHHBIX YCIOBHIA U TPeOOBaHU, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C U3MEHSIOIICHCS CUTYallUeH;

YMEHHUE OLICHUBATh [IPABUIbHOCTh BBIIIOJIHEHUS yueOHOM 3a1a4H, COOCTBEHHbBIE BO3MOXXHOCTH €€ PELICHUS;

BJIaJICHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, IPUHATHUS PEILICHUH M OCYIIECTBICHUS OCO3HAHHOTO BBIOOPA B Y4eOHOH 1 O3HABATEIbHOM €S TENbHOCTH;

YMEHHUE OINpeNesATh MOHATHS, CO34aBaTh O0OOIIEHUs, YCTaHABJIMBAaTh aHAJIOIWHU, KIacCH(HUIUPOBATh, CAMOCTOSATENILHO BBHIOMPATh OCHOBAHUS U KPUTCPUH TS
KJaccu(MKaIMY, YCTaHABINBATH IPHYMHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHUE, YMO3aKIIOUeHHE (MHAYKTUBHOE, ICTyKTUBHOE U 110 aHAJIOTHH)
U JIENaTh BBIBOJBL;

YMEHHUE CO3aBaTh, IPUMEHATH U IPe0OPa30BbIBaTh 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI 7SI peLIeHNs] YIEOHBIX U MO3HABATEIbHBIX 3a1a4;

YMEHHE OpraHU30BBIBATh Y4€OHOE COTPYIHMYECTBO M COBMECTHYIO AEATENBHOCTh C YYHTEIEM M CBEPCTHUKAMH; paboTaTh MHAMBUIAYAIBHO U B IPYMIE: HAXOAUTH
o0l1ee penieHne 1 pa3pemaTb KOHPIUKTH Ha OCHOBE COTTIACOBAHMS TIO3UIMHA U yIETa HHTEPECOB; POPMYIUPOBATh, APTYMEHTHPOBATH H OTCTaNBaTh CBOE MHEHHUE;
YMEHHE OCO3HAHHO HCIIONIb30BAaTh PEUYEBbIE CPEICTBA B COOTBETCTBUH C 3aJadeil KOMMYHHMKAaLMW JAJs BBIPQXKEHUS CBOMX YYBCTB, MBICIEH M MOTpeOHOCTEH;
IIJIAHUPOBAHUSL U PETYIISILIUU CBOEH JIEATENBHOCTH; BJIAJCHUE YCTHOM M IUCBMEHHON PEYbI0, MOHOJIOTMYECKONH KOHTEKCTHOM PEUbIo;

(b opMHpOBaHHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

(hopMHpOBaHHNE U PA3BUTHE 3KOJIOTUIECKOr0 MBIIIJICHNS, YMEHUE IPUMEHSTDH €0 B I03HABATEIbHONH, KOMMYHHKATUBHON, COLIMANBHON NPAaKTHKE U
npodecCHOHANBHON OPUEHTALINH.

IIpeamerHbIe:

1.B no3naBaTesibHOI cepe:

JaBaTh OIPEACIICHUS M3yUEHHBIX MOHATHN: «XUMHYCCKUN DIEMEHT», «aTOM», «HOH», «MOJIEKYJIa», «IIPOCTHIC M CJIOKHBIC BEIIECTBA», «BEIICCTBO», «XUMHUICCKAs
(dhopMyIa», «OTHOCUTENbHAS aTOMHAas Maccay», «OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca», «BaJCHTHOCTBY», «CTEIEHb OKHCIECHUS», KPUCTALIMYECKAs PEIIeTKa,
COKCHUIIBD», «KUCIIOTBD), «OCHOBAHHS», «COIU», «aM(POTEPHOCTEY», «HHIUKATOPY», IEPUOINISCKUI 3aKOHY», «IIepUoaAnYecKas TaOIuIa», «A30TOMbDY, «XUMHAYECKas
CBSI3BY, «IIIEKTPOOTPHUIIATEIIHPHOCTEY, «XUMHYIECKAsS PEAKITUI), «XUMHUECKOE  YPaBHEHHUEY, «reHEeTHYeCKast CBSI3bY, «OKHCJICHUEY, «BOCCTaHOBIICHHE),
«OIEKTPOIUTHIECCKAS JUCCOIHAIHS, KCKOPOCTh XUMUYIECKON pEeaKITumy;

ONHCaTh IEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO NPOBEACHHBIE XUMUUYECKUE IKCIIEPUMEHTHL;

ONUCHIBATh U PA3INYATh U3YUYCHHBIE KJIACChl HEOPTAaHUYECKUX COCIMHEHUM, IPOCTHIC U CIOXKHBIEC BEILIECTBA, XMMUUECKUE PEaKIIUH;



M KJ'IaCCI/I(l)I/IL[I/IpOBaTI: HU3YUCHHBIC 00BEKTHI U SIBJIICHUA,

M ACIaTh BBIBOJALI U YMO3AKIIIOUYCHUA U3 Ha6ﬂmﬂeHHﬁ, HU3YYCHHBIX XUMHUYCCKUX SaKOHOMepHOCTCfI, IMPOrHO3UpPOBATH CBOMCTBa HEHU3YYCHHBIX BCIICCTB IO aHAJIOTHUH CO
CBOICTBaAMH N3YyUYCHHBIX;

*  CTPYKTYypHpOBaTh W3yYCHHBIH MaTepuall U XMMHYECKYI0 MH(POPMAILHUIO, MOIYYCHHYIO U3 APYTHMX UCTOUYHUKOB; [0 MomenupoBaTh CTpOCHHE aTOMOB 3J€MEHTOB 1-3
MEPUOJIOB, CTPOSHHE IPOCTHIX MOJIEKYT;

2.B IeHHOCTHO — OpPUEeHTAIlMOHHOM cdepe:

*  aHANMM3MPOBATH U OLIEHWBATH MOCIEACTBHS ISl OKPYXKAIOIIEeH Cpepl OBITOBOM M MPOU3BOJACTBEHHOM NESTEIFHOCTH YeI0BeKa, CBI3aHHOW C TIepepadOTKOM BEIIECTB,;
3. B TpynoBoii cepe:

* TIPOBOJUTH XUMHUYECKHUM SKCIIEPUMEHT;
4. B cdepe 0e30macHOCTH KU3HEEATETbHOCTH:

¢ OKa3bIBaTh IICPBYIO IIOMOIb ITPU OTPABJICHUAX, OKOrax U JPYIrux TpaBMax, CBA3aHHBIX C BEUICCTBAMHU U J'Ia60paTOpHI)IM O60p}/ILOBaHI/ICM.

Hcnonab3oBanue o0opyroBanus neHtpa « Touka poctay s peajiM3auuu NporpaMmmbl.

Peasm3auus nanHoi padoueii mporpaMMsl peycMaTpuBaeT HCNOJIb30BaHue 00opynoBanus HeHTpa «Touka pocra». B yactHocTH, s
MIPOBEJICHUS JIA0OPATOPHBIX padOT OYAET UCIOJIB30BAThCS U(POBAst TAOOPATOPHS IO XUMHH, KOTOPasi BKIIIOYAET B Ce0sI CISAYIONTUE dJICMCHTHI:
BecripoBogHOM MyneTHAaTUMK 110 XUMUH (Releon Air « Xumusi-5») ¢ BCTpOSHHBIMH JaTYNKAMH:
1. JlaT4uK BBICOKO# TeMIepaTypsl (TepMOMApHBIii) ¢ AuamazonoM m3mepenus -200. ... +1300°C;
2. JlaT4uK 37€KTpONpPOBOAMMOCTH C JuanazoHamu usmepeHus He yxxe yem ot 0 10 200 MxCw;

oT10 mo 2000 MmxCwm; ot 0 10 20000 MxCwm;
3. Jaruuk pH ¢ nnanazonom nsmepenus He yxxe 4yem ot 0 no 14pH;

4. JlaTuMK TemIepaTypsl IUIATUHOBBIN ¢ Auana3oHoM usmepenus ot -40 no +180C;

Hcnonb3oBanue o0opynoBanus 1eHTpa «Touka pocTay Mpu peann3alii JaHHOM MIPOrpaMMBbl MO3BOJISET CO3/1aTh YCIOBHUS:
* IS PACIIMPEHHS COJCPIKAHUS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHUS;

* 1715 TIOBBIIICHUS T03HABATEIbHON aKTUBHOCTH O0YUaIOIIUXCsl B €CTECTBEHHO-HAYYHOH 001acTu;

* NS pa3BUTHS JIMYHOCTU peOeHKa B Mpoliecce 00yUeHHsI XUMUH, €0 CIIOCOOHOCTEHN, POPMUPOBAHUS U YAOBIETBOPEHUS COLUATBHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH;



U1 paboThI ¢ OJapEHHBIMU IIKOJIEHUKAMU, OPTaHU3aLlUHN UX Pa3BUTH B PA3IMYHBIX 00IaCTAX 00pa30BaTeNIbHOM, TBOPUECKON AEATEIBHOCTH.
OcHOBHOe cojep:kaHHe Kypca

Beenenue. O0mas xapakTepucTHKa XUHMUYECKUX 3JIeMEHTOB U XUMU4eckux peaknuii. Ilepuoguueckuii 3axon u Ilepuoanyeckasi cucteMa XHMHYECKHUX

3jiemeHTOB /. U. MenaesneeBa (10 4)

XapakTeprucTHKa 3JIEMEHTA 110 €T0 MOoNIoXeHu o B [leproanmdeckoi cucteme xumuieckux anemeHToB JI. M. MenneneeBa. CBOWCTBa OKCHIOB, KHCJIOT, OCHOBAaHUHN U COJICH B
CBETE TEOPWH DIEKTPONUTHICCKON NHUCCONMAIMU M OKHCICHUS-BOocCTaHOBIEHUs. [loHATHE O mepexofHbIX smeMeHTax. AMGoTepHOCTh. | eHeTndeckuii psii MepexoaHoro
aneMenra. llepuognueckuii 3akoH u llepuonnueckas cucrema xummudeckux snemeHToB [[. WM. MenneneeBa. Xumuueckas OpraHu3alusl XUBOW W HEXKUBOW MHPUPOJBI.
XUMHUYECKHUI COCTAB S/Ipa, MAHTHH B 36MHOH KOpbl. XUMHUECKHUE 3JIEMEHTHI B KJIIETKAX JKUBBIX OpraHu3MoB. Makpo- 1 MUKpoaJieMeHThl. O0001IeHne CBEACHUH O XUMUYIECKHX
peaknmsax. Krmaccudukanus XUMHYECKMX pPEaKUUi MO Pa3IM4YHBIM TPU3HAKAM: «YHCJIO M COCTaB PEarupylolNX W 00pa3yIOIIMXCsl BEIIECTBY», «TEIUIOBOH IPQeKT»,
«HAIpaBIIEHUE», «U3MEHEHHE CTETeHEH OKHCICHUS DJIEMEHTOB, 00pa3ymoIIUX PEearupyrollne BEIIeCcTBay, «aza», «HCIONb30BaHUE Karaiau3aTopa». [loHsATHE 0 CKOpocTH
XUMHYECKON peakiuu. DakTopsl, BIMSIONNE Ha CKOPOCTh XUMHUYECKUX peakiuid. Katanmnzaropsr u katanu3. UHruOuTopsl. AHTHOKCHAAHTHL. JleMoHCTpauu.

Paznuunbie dopmer Tabmuier Jl. . MenneneeBa. Moaenn aroMoB 31eMeHTOB 1—3-T0 meprosoB. MoJens CTpoeHUsl 3eMHOTO mapa (MOIepPedHblid pa3pes). 3aBUCUMOCTh
CKOPOCTU XMMHUYECKOU PEAKUHU OT MPUPOJIbl PEArHPYIOIINX BEUIECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOHN pPEeaKkLMK OT KOHLEHTPALMU PEAarupyOUINX BEUIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHMYECKOH peakIiuy OT ITOMAAN COPUKOCHOBEHUS PEarupyroInX BEIECTB («KUISIINN CII0i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakliu OT TeMIIepaTyphl
pearupyommx BemecTs. | OMOTeHHBIH 1 reTeporeHHbIi katanusbl. GepMenTaTuBHbIN Katanu3. Marubuposanue. JlaGopaTopHbie ONBITHI.

1. [Momy4yenue ruapoKcHuaa IMHKA U UCCIENOBAHUE €ro CBOMCTB. 2.MonenupoBanue noctpoeHus Ilepuoanueckoii cucteMbl xuMmudeckux 3nemeHToB J[. Y. Menneneesa. 3.
3aMeleHue kese30M Meiu B pactBope cyibdara menu (II). 4. 3aBUCUMOCT CKOPOCTH XMMUYECKOM PEaKIMU OT MPUPOABI pearnpyroNIuX BENIECTB Ha MpUMepe B3aUMOICHCTBHS
KHUCJIOT C METAJUIaMHU.

5. 3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKIMH OT KOHIICHTPAIMHM PEarupyrOIINX BEMIECTB Ha MpUMEpe B3aWMOICHCTBUS IIMHKA C COJITHOW KHCJIOTOW Pa3MYHOMN
KOHIIEHTPAITHH.
6. 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakliu OT IUIOIIAIN CONMPUKOCHOBEHHWS PEarupyroIlluX BEmeCTB. 7. MoIeInpoBaHHE «KHIISIIEro CIos». 8. 3aBUCHUMOCTh

CKOPOCTH XHMHUYECKON peakIMHu OT TeMIIepaTypbl pearupyloluX BEMeCTB Ha NpuMmepe B3ammojeictBust okcuaa Meau (II) ¢ pacTBopoM cepHOW KHCIOTHI pa3UYHOMN
TeMrepatyphl. 9. PaznokeHre mepoKcuaa BoJopoaa ¢ moMolnsio okcuaa mapranma (IV) u xaranaser. 10. O0HapyXeHHE KaTana3sl B HEKOTOPHIX MHUIIEBRIX MPOoayKTax. 11.
WNurubupoBaHue B3auMOJICHCTBUS KUCJIOT C METaJIaMH YPOTPOITMHOM.

IIpeaMeTHBIE pe3yJbTAThl 00yUeHHUs YJanuics

JOOJI5KEH YMemb:

WCIIONIH30BaTh MPU XapaKTEPUCTUKE TPEBpAIICHUI BEIICCTB MOHITHS: «XHUMHYECKAs PEaKIFs», «PEaKIUd COCTUHEHUS», «PEaKIMH Pa3IOKCHHS», «peakiuu OoOMEHay,
«pEaKIMU 3aMEIICHUS», «PEaKlUi HEHTPaTH3aluNy», «IK30TEPMHUECKHE PEAKIUN», «OHIOTEPMUYECKHE PEaKIMm», «0O0paTUMbBIE Peaklnu», «HeOOPaTUMBIE PEaKIHm»,
«OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY, «TOMOTE€HHBIC PEAKIIUIY, «TETEPOrCHHBIE PEAKLIUNY», «KAaTAJTUTHUECKUE PEAKIIUNY, «HEKATATUTUUECKUE PEAKIIUNY,
«TeTI0BOM A(h(HEKT XUMUUECKOH PEaKITHI», «CKOPOCTh XMMHUYECKOM PEAKIIHIY», «KATAIA3aTOPY;

XapaKTepH30BaTh XUMHUYECKUE IEMEHThl 1—3-T0 Mepuo/I0B 10 UX MoJIokeHuto B [lepuoaudeckoii cucteme xumudeckux snneMeHToB J[. . MenneneeBa: XUMUYeCKHii 3HaK,
MOPSIIKOBBIA HOMEp, MEPUOJI, TPYINa, MOATPYIa, OTHOCHTEIbHAsI aTOMHAs Macca, CTPOCHHE aToMma (3apsij sapa, YMCiIO MPOTOHOB W HEWTPOHOB B sizipe, oOIee YMCIIo
AJIEKTPOHOB, paclpeielieHUe ISKTPOHOB IO JIEKTPOHHBIM CJIOSM, MPOCTOE BEIIECTBO, (hOpMYyIia, Ha3BaHWE M THII BBICIIETO OKCHIA M THAPOKCHIA, JETY4Ero BOJIOPOIHOTO
coeTMHEHHUS (TSI HEMETaJUIOB));



XapaKTepu30BaTh 00IUE XUMHUYECKHE CBOMCTBA aMQOTEPHBIX OKCHJIOB ¥ TUAPOKCHIOB; IPUBOIUTH PHUMEPHI PEAKITUIA, TOITBEPIKJAOIIINX XMMUYECKHE CBOMCTBA aM(OTEepHBIX
OKCHJIOB ¥ THAPOKCHIOB;

JaBaTh XapaKTEPUCTUKY XUMHYECKHUX PEAKIUil 10 YMCITy U COCTaBY MCXOMHBIX BEIIECTB M MPOAYKTOB PEAKIUH; TEIUIOBOMY 3(QeKTy; HampaBiIeHNIO MPOTEKAHUS PEaKINH;
M3MEHCHUIO CTEIICHEH OKHMCIICHHSI SJIECMEHTOB; arperaTHOMY COCTOSIHHIO HCXOJIHBIX BEIECTB; YYACTHIO KaTaIU3aTopa; OOBACHATh U MIPUBOJUTH IPUMEPHI BIUSHUSI HSKOTOPBIX
(hakTOpOB (IIPUPOJIa pEarupYIONIUX BEIIECTB, KOHIICHTPAIMS BEIIECTB, IaBJICHHUE, TEMIIEPaTypa, KaTallu3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS PEarupyronIiux BEIIeCTB) Ha
CKOPOCTb XMMHYECKUX PEaKIU;

HaOJIIO/IaTh U ONMCHIBATh YPABHECHUS PEaKIMH MEXKIy BEIICCTBAMHU C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WMJIM POJHOTO) SI3bIKa U S3bIKA XUMHH, TPOBOJUTH OIIBITHI,
MOATBEPKIAIONINE XUMHYECKHE CBOWCTBA aM(pOTEPHBIX OKCHAOB W THIPOKCHIOB; 3aBHCHMOCTh CKOPOCTH XHMHYECKOW pEaKIMH OT Pa3IHYHBIX (haKTopoB (Tpupoma
pearupyronmx BeecTs, KOHIIEHTPANS BEIIECTB, JaBlICHHEe, TeMIIEpaTypa, KaTaIn3aTop, IOBEPXHOCTh COMPUKOCHOBEHHS PEarnupyronIinx BEMIeCTB).

MeranpeaMeTHble pe3y/ibTAThl 00y4eHus1 Yyamuiics

HOJIKEH ymems:

OIIPEIEIIATh LENb yYeOHON AEATEIEHOCTH C IOMOLIBIO YUUTEISI U CAMOCTOSITENIbHO, HCKATh CPEICTBA €€ OCYLIECTBICHUS, padoTas 10 IJIaHy, CBEPATh CBOM JIEHCTBUS C LIEIbIO
U IPH HEOOXOIUMOCTH UCTIPABIIATH OIIMOKH C IIOMOILBIO YUUTEIIS M CAMOCTOSTENIBHO; COCTABIIATh aHHOTALIMIO TEKCTa;

CO3/1aBaTh MOJEIH C BBIACICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK O0BEKTa M MPEJCTABICHUEM MX B MPOCTPAHCTBEHHO-TPpauuecKOi MM 3HAKOBO-CUMBOJINYECKOH (hopme;
OTIPEETISAThH BUJIBI KIIACCH(HUKAINH (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYIIECTBIIATH MPSIMOE ASTYKTHUBHOE JI0Ka3aTENbCTRO.

Tema 1. Metananbl (15 4)

ITonoxxenne meramnos B Ilepuoanueckoil cucteMe XuMudeckux 3memMeHToB J[. Y. Menneneesa. Merannndeckass KpUCTAJUIMYECKas! PEIIETKA U METAIIINYECKas XUMUYECKasi
cBs3b. O0mme pusznueckue cBoicTBa MeTayuioB. CIUIaBbl, X CBOMCTBA M 3HaUEHHE. XMMHUUECKHE CBOWCTBA METAJIOB KaK BOCCTAHOBHUTEJIEH, a TAK)KE B CBETE UX HOJIOXKEHUS B
JIEKTPOXUMHUYECKOM PsAy HanpshKeHnH MetayuioB. Kopposust MeTaiioB u crioco6sl 60ps0ObI ¢ Hell. MeTasuiel B ipupoe. O0me croco0bl UX MOIy4eHHS.

O0mast XapaKTepuCTHKA 1IeJOYHBIX MeTauoB. Metamisl B npupoae. O6mue crocodsl ux noiayueHus. Ctpoenue atoMoB. lllenodynbie MeTamisl — NPOCThIE BELIECTBA.
Baxwnelinme coeMHEeHNs MIETOYHBIX METaJUIOB — OKCHJIBI, THUAPOKCHABI U CONU (XJIOPHIBI, KapOOHATHI, cynb(daThl, HUTPAThl), X CBOHCTBa W MPUMEHEHHE B HAPOJIHOM
xo3siicTe. KanunitHble ynoOpeHus.

OO0mas xapakTepUCTHKA 3JIeMeHTOB I1aBHOM nmoarpynnsl II rpynner.

Crpoenue aTomoB. LllenouHO3eMeNnbHBIE METAIUIBI — MPOCTHIE BElleCcTBa. BaxkHel e coeqMHEHHSI ILEJI0YHO3EMENIBHBIX METAJIJIOB — OKCHJIBL, THIIPOKCHUIIBI M COJIU (XJIOPUIbI,
KapOOHATHI, HUTPATHI, CyIb(atsl, pocaTl), UX CBOHCTBA U IPUMEHEHHE B HAPOTHOM XO3SIHCTBE.

AJNIOMUHUIA.

Crpoenue aToma, puzndeckre U XMMUYECKUE CBOMCTBA MPOCTOTO BemlecTBa. COeTUHEHUS AIFOMUHHS — OKCHJI M THIPOKCHII, X aM(pOTEpHBINA XapakTep. BaxkHelimme conu
amomunus. [I[puMeHeHue antoMuHus 1 ero coequnenuil. AKeJseso.

Crpoenue aToMa, (pU3HYECKUE U XUMUIECKHME CBOWCTBA IIPOCTOro BemlecTsa. ['enernueckue psasl Fet2 u Fe™. Baxkuelinme

COJI JKeJie3a. 3HaUCHHUE Kelle3a U €0 COG,Z[I/IHGHI/Iﬁ AJI IpUpoabl U HAPOAHOT'O XO03SHCTBA.

JdemMoHcTpauuu.
OO6pasupl LIETOYHBIX W IIEJIOYHO3EMEIbHBIX MeTayuioB. OOpasnpl ciutaBoB. B3anmoneiicTBue HaTpusl, JIMTHA M KaJblMs ¢ BOAOH. B3ammopeiicTBue HATpHust U MarHus c
KucioponoM. BzaumoaelictBue Meraniios ¢ HemetamaMu. [lomyuenne ruapokennos xenesa (1) u (I1I). JlaGopaTopHblie ONBITHI.



12. B3auMopeicTBie pacTBOPOB KUCJIOT M coied ¢ meTammmamu. 13. O3HakomiieHHWe ¢ pynamu >keiesa. 14. OkpamrBaHHWE IUIAMEHH COJISIMH IIMETOYHBIX METauIoB. 15.
BsanmogeiicTBue kanbims ¢ Bonoi. 16.Ilomydenne rupokcnaa Kanblys 1 HCCIIEJOBAHUE €r0 CBOWCTB.

17. lonyyeHne THAPOKCUIA ATIOMUHIS U FICCIIEAOBaHIe ero CBOUCTB. 18. B3anMopeiicTBue xenesa ¢ comstHoi kucioTo. 19. [lomyuenne ruapokcuaos xenesa (1) u (1) u
M3y4eHUe UX CBOWCTB.

IIpenmeTHBbIe pe3yabTaThl 00yUeHHs YUaluics

HOJIKEH ymems:

WCIIOJIb30BATh MIPU XapaKTEPUCTUKE METAJUIOB M UX COEIMHEHUH MOHATHUSA: «METAIUIBDY, «PsAJl AKTHBHOCTH METAJUIOBY, «IIEIOYHBIE METAIIIB», «IEJIOYHO3EMENBHbIE METAILIBDY,
WCTIONB30BaTh UX MPH XapaKTEPUCTUKE METAJIOB; IaBaTh XapaKTePUCTUKY XUMHUYECKHUX 3JIECMEHTOB-METAIJIOB (ILEIOYHBIX METAJUIOB, MATHUS, KB, aJJFOMHHUS, JKeJie3a)
mo ux nojoxeHuro B Ilepumommdeckoit cucreMe xumuueckux anemeHToB [[. M. MenneneeBa (XMMHMUYeCKHi 3HaK, MOPSAKOBBIM HOMeEp, MEpUOJ, TpyIna, MOATpyIa,
OTHOCHTEJbHAsI aTOMHAsI Macca, CTPOSHHE aToMa (3apsifl siipa, YICI0o TPOTOHOB U HEUTPOHOB B AApE, 00IIIee YHUCIIO SJIEKTPOHOB, PaCIPeeICHNE dIIEKTPOHOB 0 AIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIEeCTBO, (hopMyIia, Ha3BaHHUE U THIT BBICIIIEr0 OKCH/IA M THAPOKCH/A); Ha3bIBATh COSAMHEHHS METAJNIOB H COCTABIATH UX (POPMYITBI IO HA3BaHUIO;
XapaKTepH30BaTh CTPOCHHE, 00IIHe GU3NIECKIE U XUMUIECKIE CBOMCTBA MTPOCTHIX BEIIECTB-METAILIOB;

OOBSICHATh 3aBHUCHUMOCTh CBOWCTB (WJM TIPEACKAa3bIBaTh CBOMCTBA) XHMHYECKHMX DJIEMEHTOB-METAINIOB  (pamnyc, METAJUIMYECKHE CBOWCTBA  DIIEMEHTOB,
OKHUCIIUTEIbHOBOCCTAHOBUTENBHEIE CBONCTBA JJIEMEHTOB) W 0O0pa3yeMbIX WMH COCOUHEHHH (KHUCIIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHIOB W THIPOKCHIOB,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIC CBOWCTBA) OT MoJokeHUs: B [lepuoamueckoii cucreMe XxuMudeckux aieMeHToB J[. M. MeHpeneeBa; OnUCHIBaTH OOIIME XMMHYECKUC
CBOMCTBa METAJIOB C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U A3bIKa XUMHUU;

COCTaBJIATh MOJICKYJISIDHBIC YPaBHCHUA peaKHHﬁ, XapaKTCpU3yroummnux XuMHUYCCKUC CBOMCTBA METaJIJIOB U HX COCﬂHHeHHﬁ, a TAaKXXE JJICKTPOHHBLIC YPAaBHCHHA ITPOILICCCOB
OKHCIIEHUSA-BOCCTAHOBJICHHUS;

YpaBHCHUA SHGKTpOHHTHHCCKOﬁ Auccouranuu,; MOJICKYJISIPHBIC, ITOJTHBIC U COKPAICHHBIC NOHHBIC YPaBHCHUA pCaKHI/Iﬁ C Y4aCTHUEM DBJICKTPOJIMTOB,

YCTaHaBIMBATh MPUIMHHO-CJIEICTBEHHBIE CBS3U MEX]y CTPOSHHEM aTOMa, XMMUYECKOW CBS3BI0, TUTIOM KPUCTAJUTMYECKOW PEIIETKH METAJUIOB M MX COSAMHEHUH, UX OOIUMHU
(PM3UYECKUMH B XUMHUYECKUMH CBOHCTBAMU,

OIMHCHIBATh XUMHUYECKHE CBOMCTBA IMIEIIOYHBIX U MIEIIOYHO3EMENbHBIX METAJUIOB, a TAKXKE AMFOMUHHSA H JKeJe3a U UX COSTUHEHHI C IIOMOIIbI0 €CTECTBEHHOTO (PyCCKOTO HITH
POITHOTO) S3BIKA U SI3bIKA XFMHH;

BEITIOHSTH, HAOIOATh U OMUCHIBATh XMMHUYECKHUI SKCIIEPUMEHT 110 PACIIO3HABAHHUIO BAKHEHIIINX KATHOHOB METAIIOB, TUAPOKCUI-HOHOB;

AKCIIEPUMEHTATEHO HCCIIEIOBATh CBOMCTBA METAIJIOB U MX COCIMHEHHH, PelaTh AKCIIEpUMEHTAITLHBIC 3a]]a9H TI0 TeMe «MeTab»;

OTHCHIBATh XUMHUECKUI 3KCTIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOIO) SI3bIKA U A3bIKA XUMHUH; IIPOBOJUTH pacueThl

MO0 XUMUYECKUM (popMyiaM U YpaBHEHHSIM PeaKIfid, TPOTEKAIOIINX C YIaCTHEM METAIJIOB U UX COCIMHEHHH.

MeTtanpeanMeTHbIe Pe3yabTaThbl 00yUeHHMs Y Yaluiics J0JKeH ymens: paboTaTh 10 COCTaBIEHHOMY IIJIaHy, HCIIONIb3YS HapsIy C OCHOBHBIMHU H JIOTIONTHUTENBHBIE CPEICTBA
(cripaBOUHYIO JTUTEPATYpPy, CIAOXHBIE MpuoOopbl, cpeactBa MKT); ¢ moMmoripio yuuTelis 0OTOMpaTh AJIs PEIIeHUs YYeOHBbIX 3a7ad HEOOXOIUMbBIC CIIOBApH, SHIUKJIONCIHH,
CIIPAaBOYHUKHU, DJICKTPOHHBIC AVUCKH,; COITIOCTABJIATh U OT6I/IpaTI) PIH(i)OpMaHI/IIO, TOJIYYCHHYTIO U3 PAa3JIMYHBIX UCTOYHHUKOB (CHOBapI/I, OHOUKIIONCANHN, CIIPaAaBOYHUKHU, SJICKTPOHHBIC
JMCKH, ceThb MHTepHeT); mpeAcTaBisITh HHQOPMAIMIO B BHJIE TAOJMII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM yHcie ¢ npuMmeHenneM cpeacts UKT; opopmisaTe cBou MbIciau B
YCTHOW M MHCBMEHHOHM pedr ¢ Y4eTOM CBOMX YUYEOHBIX M KM3HEHHBIX PEUEBBIX CUTYalWii, B TOM uucie ¢ npuMeHeHueM cpencts MKT; cocraBiaTh peneH3uIo Ha TEKCT;
OCYILECTBIIATH JOKa3aTENbCTBO OT IPOTUBHOTO.

Tema 2. IIpaktuxym 1. CBoiicTBa MeTAI0B W HX coefMHeHHi (3 1)



1. OcyriecTBiICHHE TIETTOYKH XUMHUYECKHUX TpeBpamieHuii. 2. [lomydenrne u CBOMCTBa coequHEHNH MeTaIIOB. 3. PemreHne sKkcIepuMEHTAIBHBIX 3a7ad Ha pacrio3HaBaHUE U
nosy4yeHue coequHeHuil MmetayioB. IlpeaMeTHble pe3yabTaThl 00y4eHHs Y Yalluics J0JIKeH yMemb:

o0pamaTtecs ¢ 1abopaTOPHEIM 00OPYZAOBAaHUEM M HarpeBaTeIbHBIMHU IPUOOPAMU B COOTBETCTBUHU C NPaBUIAMU TEXHUKH

0e3omacHOCTH; HAOIIOAATH 3a CBOMCTBAMH METAJIOB U X COCIUHEHHUH U SIBICHUAMH, IPOUCXOSIIMMH C HUIMH; OIIUCHIBAThH

XMUMUYECKUH SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKA U A3bIKA XUMHU; IEIaTh BEIBOJBI 110

pe3yibTaTaM MpPOBEIEHHOTO IKCIIEPUMEHTA.

MeTtanpenMeTHbie pe3yJIbTATbI 00y4eHus1 Y Yaluiics J0JKEH yMemy: ONpeacisaTh, HCXOAS U3 YIeOHOH 3a1aun, He00X0IMMOCTb UCTIONIb30BaHMs HAOIIOICHHS UITH
9KCIEPUMEHTA.

Tema 3. Hemerasisl (25 1)

OO6mrast XapakTepUCTHKa HEMETAIIOB: TIojio’keHne B [leprmomnyeckoit cucreme xuMmudeckux 3meMeHToB J[. Y. MenmeneeBa, 0cOOCHHOCTH CTPOSHHUS aTOMOB,
AIEKTPOOTpHUIIATETEHOCTH (D0) KakMepa «HeMeTaLIMIHOCTHY, psia 0. Kpucrammueckoe CTpoeHHE HEMETAIIOB — MPOCTHIX BellecTB. Amnorponus. @u3ndeckue cBocTBa
HeMeTaJI0B. OTHOCUTENBHOCTh MOHATHI «METaul» U «HEeMEeTalll».

Bonopoa.llonoxenue Bogopoaa B [lepuonuueckoit cucreme xumudeckux anementoB . . MenneneeBa. CtpoeHue aToma U MoJieKyibl. Ou3ndeckue 1 XUMHUIECKUE CBOMCTBA
BOJIOPOJa, €ro MOIy4YeHre 1 IPUMEHEHHE.

Bopa.

Crpoenue Mosekynsl. Bomopoanas xumudeckas cBs3b. OU3NYECKre CBONCTBA BOJBI. AHOMaIMH CBOMCTB BOJABL. | mapodwunbHbie u TuapodoOHbIe BemecTBa. XUMHIECKHE
cBolicTBa BoAbl. KpyroBopoT Bonsl B mpuponae. Bomoounctka. Aspanust Bonbl. BeiToBble (unbTpbl. MuHepanbHble Bonabl. JlucTWiMpoBaHHAs BOAA, €€ IMOJMYYECHHE U
MIpUMEHEHUE.

OO0mas XxapakTepucTUKA rajoreHoB.

Crpoenue aroMoB. IIpocTeie BemecTBa 1 OCHOBHbBIE COSIMHEHHSI FAJIOTEHOB, X CBOMCTBA.

Kpartkue cBenenus o xiope, 6pome, ¢prope u ioxe. [IpuMeHeHre raloreHoB 1 UX COEAMHEHUH B HAPOAHOM XO35HCTBE.

Cepa.

Crtpoenne aToMa, aJUTOTPOIIHSI, CBOMCTBA U MpUMeHeHne pomoOudeckoit cepbl. Oxcuapl cepsl (IV) u (VI), ux monyuenue, cBoiicTBa 1 npuMeHenue. CepHasi KHCIIOTa U €€ COJIH,
UX IIPUMEHEHHE B HAPOIHOM X03siicTBe. [I[pOM3BOACTBO CEPHOI KUCIIOTHI.

A3oT.

CtpoeHue aTroMa 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOTO BElIeCTBa. AMMHUAK, CTPOCHHE, CBOWCTBA, OTy4YeHUe U npuMeHeHne. Colu aMMOHHS, UX CBOICTBA U IPUMEHEHHE.
Oxcuapt azota (IT) u (1V).

A30THAas KHCIIOTa, €€ CBOMCTBA U pUMeHeHre. HUTpaThl 1 HUTPUTEHI, Ipo0iieMa HX COJIEPKAaHUS B CEIbCKOXO3SMMCTBEHHOM MPOAYKIMH. A30THBIE YI00pEeHUSI.

Dochop.

Crpoenue aToma, aJuIOTPOIIUS, CBOIcTBa Oeoro 1 KpacHoro gocdopa, ux npumenenne. OCHOBHBIE coetnHEeHus: okcug docdopa (V) u oprodochopHas kuciota, pochaTsl.
docdopublie ynoOpeHus.

Yraepoa.

CtpoeHue atomMa, ajIOTponHs, cBoiicTBa Moanudukamii, npuMmeHenne. Okcuabl yriepoaa (II) u (IV), ux cpoiictBa u npumeHenue. KapOoHATHI: KaIBIKT, COJIa, MOTAI, X
3HA4YeHHE B MIPHUPOJIE M KU3HU YEIOBEKa.

Kpemunuii.



CrpoeHne aroma, KpHCTAUIMIECKUH KPEMHHH, ero cBoiicTBa W nmpuMmeHeHue. Okcun kpemuus (IV), ero npupogasie pazHoBHAHOCTH. CHIMKATHI. 3HAUCHUE COCHMHCHHI
KpPEMHHUS B )KMBOHM U HEXUBOM mipupoe. [IoHsITHE 0 CUITMKATHON MTPOMBIIIIJIEHHOCTH.

JdemoHcTpanuu.

OO6pasupl rajJoreHoB — MPOCTHIX BEIIECTB. B3amMoneiicTBUE TajJoreHoB C HATpHUEM, C allOMHHHEM. BbITecHEeHHe XJopoM Opoma HIM HMOAa M3 PAacTBOPOB MX COJICH.
B3aumopeiicTBue cepbl ¢ MeTalllaMH, BOJOPOJOM U KHCIOpoAoM. B3anMozeiicTBe KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MeAbko. Ilornouenue yrieM pacTBOPEHHBIX
BEIIECTB MK Ta30B. BoccTaHoBieHne Meau U3 ee okcuaa yriaem. OOpasiisl MPUPOIHEIX COETUHEHHH XJI0pa, cepbl, Gochopa, yriepona, kpemaus. OOpasIpl BAXXHEHITUX IS
HapOIHOTO XO34HCTBA CyIb(aToOB, HUTPATOB, KapOOHATOB, (hocdaroB. OOpa3II CTEKIIA, KEPAMUKH, IIEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. Ilonygyenne u pacrio3HaBanne Bogopoaa. 21. MccnenqoBanne moBEpXHOCTHOTO HATSHKEHHSI BOABI. 22.PacTBopeHme mepManraHara Kajius Wik METHOTO Kyropoca B BOJIE.

23. I'mapatanms 06e3BoxkeHHOTO cyibdara mean (I1). 24. M3roToBneHne rUIICOBOTO OTIEYATKA.

25. O3HaKOMJICHHE C KOJIEKIHEH OBITOBBIX QMIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEPaIbHOM BoMbL. 27. KauecTBeHHas peakiys Ha raoreHua-uoHsl. 28. [Tomyuenne
Y pacro3HaBaHue kuciaopoma. 29. 'openue cepsl Ha Bo3ayxe U B kuciiopo/ie. 30.CBoiicTBa pa3baBiieHHOM cepHOM KHCIOoThL. 3 1. M3ydueHue cBoicTB ammuaka. 32. Pacno3naBanue
cozeii ammonus. 33. CBoiicTBa pa30aBIeHHON a30THOM KUCIOTHL. 34. B3anMoeiicTBue KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabto. 35. ['openne dpochopa Ha Bo3Iyxe U
B kuciopoze. 36. PacriosnaBanue docdaros. 37. I'operne yrns B xucnopoxe. 38. Ilomyduenne yrompHOW KHCIOTHI M M3ydeHHe ee cBoucTB. 39. Ilepexom xapOoHATOB B
ruapokapooHaTsl. 40. Paznoxenue runpokapbonara HaTpus. 41. [lomydeHne KpeMHEBOW KHUCIIOTHI M M3yUEHHE €€ CBOWCTB.

IIpenmeTHBbIE pe3yabTAaThI 00yUeHUsT Y Jaluiicst

HOJIZKEH yMemb:

WCTIONB30BaTh MPHU XapaKTEPUCTUKE METAJUIOB U MX COCIUHEHUI MOHATHUS: «HEMETAIUIbD», «TaJIOTEHbD, «aJUIOTPOIHBIE BUIOU3MEHEHHS», «OKECTKOCTh BOJBD», «BPEMEHHAs
KECTKOCTb BOJIBI», IIOCTOSIHHASI KECTKOCTh BOIBI», «OOIIasi KECTKOCTh BOABI»; HaBaTh XapaKTEPUCTHKY XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB (BOAOpOJA, rajJOreHOB,
KHCJIOpOJa, Cepbl, a3oTra, Gocdopa, yriepoaa, KpeMHUs) 110 UX HojioxeHuto B Ilepuonnueckoi cucreme xumuueckux snementoB Jl. Y. MenzaeneeBa (XMMHUECKUH 3HAK,
MOPSIAKOBBI HOMEp, MEPUOJ, TPYINa, MOATPYIa, OTHOCUTENbHAsT aTOMHas Macca, CTpoeHHe aToma (3apsijl sjpa, YMCo MPOTOHOB U HEHUTPOHOB B sijipe, OOIee YUCIIo
3NIEKTPOHOB, PACHPE/IENICHNE IEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM), IIPOCTOE BEIIECTBO, (GOpPMyJIa, HA3BaHWE M THUI BHICHIETO OKCHIA U THAPOKcHaa, Gopmyia U xapakTep
JIETY4ero BOAOPOIHOIO COSIUHEHNU);

Ha3bIBaTh COCIMHECHUSI HEMETAJIIOB U COCTABIISITH UX (POPMYJIBI IO HA3BAHHUIO;

XapakTepr30BaTh CTPOCHHUE, 00IIHe PU3HYECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIJIOB;

OOBSICHAIT, 3aBHCUMOCTh CBOWCTB (WJIM TpPENCKa3blBaTh CBOMCTBA) XHMHUYECKHX DJIEMEHTOB-HEMETAIJIOB (pajnyc, HEMETaNTHYeCKUe CBOWCTBA JIIEMEHTOB,
OKHCJIMTEIbHOBOCCTAHOBUTEIILHBIE CBOMCTBA JIEMEHTOB) M 00pa3yeMbIX UMM COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHIOB M T'HIPOKCHIIOB, JETYyYHX
BOJIOPOJHBIX COEAMHEHHUH, OKUCINTEILHO-BOCCTAHOBUTENLHBIE CBOMCTBA) OT NosioxkeHus B [lepuoanueckoii cuctemMe xumuueckux 3iaemMeHToB . M. Menaeneea; onuchiBaTh
o0IIre XUMHYECKHE CBOWCTBA HEMETAIIOB C IMOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO MJIM POAHOrO) SI3bIKA M SI3bIKA XMMHH; COCTABIIATH MOJIEKYJISIPHBIE YpaBHEHUS peaKIHid,
XapaKTepU3YIOIUX XUMHYECKHNE CBOWCTBA HEMETAIIJIOB M MX COETUHEHNH, a TAK)KE SJIEKTPOHHBIE YPABHEHHUS IPOIIECCOB OKUCIEHHUS-BOCCTAHOBIICHHS,

YpaBHEHUS 3NEKTPOIUTHUECKON AUCCOIMAIINN; MOJIEKYJISIPHBIE, TTOJIHBIE M COKpAIIEHHBIE NOHHBIE YPAaBHEHUS PEaKIUil C y9aCTHEM 3JIEKTPOJIMTOB; YCTAHABIUBATH MPUINHHO-
CJIC/ICTBEHHBIC CBSI3U MEXJy CTPOCHHEM aTOMa, XMMUYECKOH CBS3bI0, THIIOM KPHCTAIUIMYECKON PElIeTKH HEeMETAIUIOB M WX COSAMHEHHH, WX oOmUMH (U3HYECKUMH U
XMMUYECKAMH CBOMCTBaMU; ONHMCHIBATh XMMUYECKUE CBOICTBA BOJOPOJA, TaJOr€HOB, KHCIOPOJa, cephl, a30Ta, ¢octhopa, rpaduTa, anmmaza, KpeMHHSI H UX COCTUHEHUH ¢
HOMOIIBIO €CTECTBEHHOI'O

(pyccKoro mim pogHOTO) sI3bIKa M S3bIKa XUMUWY,



OIUCHIBATH CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJIBI M BHITTOJHATH COOTBETCTBYIOIINN MM XUMHUECKUI IKCTICPHMEHT;

BEITIOHSTH, HA0ITIOIATh ¥ ONTMCHIBATD XUMHYECKHAN SKCIIEPUMEHT 10 PacIiO3HaBaHUIO HOHOB BOAOPOAA M aMMOHMS, Cyib(ar-, kapOoHaT-, CHIIUKaT-, pocdat-, xmopum-, OpomMu-
, HOIW/I-OHOB;

JKCIIEPUMEHTAIBHO MCCIIEIOBATh CBOMICTBA METAIIOB M MIX COSMHEHNH, pelIaTh IKCIIepUMEHTaIbHBIE 33a49u 110 TeMme «HemeTtammsy;

OIHCHIBATh XUMHUYECKUH SKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POHOTO) SI3bIKA U SI3bIKAa XUMHUH; TIPOBOIUTH

pacyeThl 0 XUMHUECKUM (OpMYyJIaM U yPaBHEHUSIM PEaKIuii, MPOTEKAIONIUX C Y4aCTUEM HEMETAJLIOB U UX COCTUHCHHMIA.

MeTtanpeaMeTHbIe Pe3yabTAThl 00y4eHHsT Y Yallluiics JOJIKEeH yMemb:

OpTaHN30BbIBaTh Y4eOHOE B3aMMO/ICHCTBYE B IpyIIle (paclpeaesaTh Poid, TOrOBapUBaThCS APYT ¢ APYTOM H T. 11.); IPEABHACTh

(TIpOTHO3UPOBATH) MOCICACTBUS KOJUICKTUBHBIX PEIICHHUIA,

MMOHUMATh TPHYNHBI CBOETO HEYCIIeXa M HAXOIUTh CIIOCOOBI BBIX0/]a U3 3TOW CUTYaIlNH; B THAJIOTE C YIUTEIEM YIUTHCS BRIPA0aThIBATh KPUTEPHUH OIICHKH U OTIPENIEISITh CTEIIEHb
YCHENTHOCTH BBITTOJIHEHUS CBOEH pabOThI M pabOTHI BCEX, HCXOS U3 UMEIOIINXCS KPUTEPHEB, COBEPIICHCTBOBATh KPUTEPHUH OIEHKH U MOJIb30BATHCS MU B XOJI€ OIICHKH U
CaMOOIICHKH; OTCTaWBaTh CBOIO TOUKY 3PEHHS, apTyMEHTHUPYS €€; MOATBEPKIaTh apryMEHThI (paKTaMu; KpUTHIHO OTHOCUTHCS K CBOEMY MHEHHIO; CIIYIIAaTh IPYTHUX, MBITATHCS
MIPUHUMATH JAPYTYIO TOUKY 3pEHHS, OBITH TOTOBBEIM H3MEHHUTH CBOIO TOUKY 3PEHHS; COCTABIATH pedepar 1o onpeaeneHHol GopMe; OCYIeCTBIATh KOCBEHHOE Pa3IeIuTEIbHOE
nokasarenscTBo. Tema 4. IIpakTuxym 2. CBoiicTBa coennHeHuil HeMeTaL10B (3 4)

1. PemieHne skcriepuMEeHTANBHBIX 331124 1o TeMe «[loArpymma ranoreHoB.

2. Pemenue sxcnepuMeHTaNbHBIX 3a4a4 1o Teme«lloarpymmna Kucinopoaay.

3. Pemenue skcniepuMeHTaIBHBIX 3a1a4 1o TeMe «lloarpynmna azoTay.

4. Pemenue sxcnepuMeHTaNbHBIX 331a4 110 TeMe «l[loarpymnma yriaeponay.

5. [NonmyuyeHue, coOMpaHue U pacrio3HaBaHUE Ta30B.

IIpenmeTHBIE pe3yabTAThI 00YUEeHH Y YalUiics JOJKeH yMensb. 00pamaThes ¢ 1abopaTopHbIM 000pyIOBaHHEM W HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C
MpaBUIIAMU TEXHUKN 0€30MacHOCTH; HAOII0IaTh 32 CBOMCTBAMU HEMETAJIOB U X COCTUHEHUH U SIBICHUSAMH, TPOUCXO/SIIIUMH C HUIMH; OTIMCHIBATH XUMHUYECKHUH
AKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJTHOTO) SI3bIKA U SI3bIKA XUMHUH, JIEJIaTh BBIBOBI 110 PE3YJIbTaTaM IMPOBEIEHHOTO IKCIIEPUMEHTA.
MeTanpeaMeTHbIe Pe3yJabTATHI 00yUYeHUsT Y Jarmiics

JOOJIZKEH YMEmb.

OTIPEJIEIISATh, UCXO/S M3 yueOHOW 3a1a4r, HEOOXOAMMOCTh MCIIOJIH30BaHUS HAOIIOACHUS UM DKCIIEPUMEHTA.

1 [Ipu 1ByX4acoBOM IUIAHUPOBAHUH MPOBOJISATCS TOIBKO MPAaKTHUECKHE Pa0boTh 1,2 1 5.

Tema 5. O0001mIeHre 3HAHUI 0 XMMMH 32 KYPC OCHOBHOM IK0JIbI. I[loaroroBka K

rocyiapcrseHHoi uroropoii arrecranuu (CUHA) (10 4v)

ITepuoanueckuii 3axkoH u Ilepuoanueckast cuctema xumuueckux snemeHToB Jl. . MenaeneeBa. @u3nuecKuid CMbICI MTOPSAKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB MeproJia U
T'pYIIIIBL. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB DJIEMEHTOB U NX COGJ];I/IHCHI/Iﬁ B I[ICpUOJax U Irpyniax B CBETE Hpe)ICTaBHeHI/Iﬁ O CTPOCHHHU aTOMOB 2JICMCHTOB.

3HauyeHune NEPUOANYICCKOro 3aKOHaA. BI/IZ[BI XUMHUUYECKHUX CBSI3€i 1 THITBI KpUCTATINIMYCCKUX PEUHICTOK. B3aumocBs3b CTpOCHUA 1 CBOWICTB BCIICCTB. Knaccn(bm(aupm XUMHNYECCKUX
peaxuii o pa3nUYHbIM IPU3HAKAM (YHMCIIO U COCTAB PEarupyIOINX U 00pa3yIOLINXCs BEUIECTB; HaJTMIHe



rpaHuIbl paznena ¢as; TermioBoi 3PQeKT; N3MEHEHUE CTEleHEeH OKHCICHUS aTOMOB; HMCIOJNB30BaHHE KaTalU3aTopa; HalpaBieHHE MpoTekanus). CKOpPOCTh XUMHUECKHX
peakuuii u hakToOpbI, BIUSIONHE Ha Hee. OOpaTHMOCTh XMMHYECKUX PEAKINI U CTIOCOOBI CMEIICHNS XMMUYECKOTO PAaBHOBECHSI.

[IpocTeie u cnoxHbIe BemecTBa. MeTamuisl 1 HeMeTauthl. | eHeTH4eckne psAapl MeTauia, HeMeTaula | IepexoaHoro Metamia. OKCHABIN THAPOKCHIIBI (OCHOBAaHMS, KHCIIOTHI,
am¢oTepHbIe TUAPOKCHIBI), coiu. VX coctaB, knaccudukanus u o0Ire XUMUYECKIE CBOMCTBA B CBETE TEOPUU JICKTPOIUTUICCKON UCCOIMALINY.

JInyHOCTHBIE Pe3yabTaThl 00yUeHMs] YYalluiics AOJKeH: 3HAmb U NOHUMAMb. OCHOBHBIC MCTOPHYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XHMHUH H OOIIECTBa;
JOCTIDKEHHSI B 00JaCTH XMMUHU U KyJIbTYpHBIE TPagulMu (B YaCTHOCTH, HAY4YHbIC TPaIAWLMHU) CBOECH CTpaHbl; OOLIEMUPOBBIC NOCTIKEHHS B OOJACTH XWMHH; OCHOBHBIC
MPUHLMIIEL U IPaBHUiIa OTHOLICHUS K IPUPOJIE; OCHOBBI 37J0POBOTO 00pa3a KU3HHU U 3J0POBhECOCPETaroINX TEXHOIOI U]

[IPaBUJIa IOBEACHUS B YPE3BbIUAMHBIX CUTYALMSIX, CBA3aHHBIX C BO3ACHCTBUEM PAa3IMUHBIX BEIIECTB; OCHOBHBIE IIpaBa U 003aHHOCTH I'PaKIAHNHA (B TOM YHCIIE y4Jallerocs),
CBSI3aHHBIC C INYHOCTHBIM, TPOPECCHOHAILHBIM U YKH3HEHHBIM CaMOOTIpEIeICHUEM; COLMATIbHYIO 3HAYMMOCTh U COJepKaHue Mpodeccuil, CBI3aHHBIX C XUMUEH;
UCHBIMBIEAM b . YYBCTBO TOPJIOCTH 32 POCCUHCKYIO XUMUYECKYIO HAYKY M YBOKEHHE K ICTOPHH €€ Pa3BUTHUS; YBAKCHHUE U NPUHATHE JOCTHKCHUH XUMHUH B MHUpE; JTFO00Bb K
MPUPOAE; YBAKEHUE K OKPYKAIOIINM (yUalUMCs, yYUTEISIM, POJUTENSIM U Ip.) — YMETh CIIyIIATh U CIBIIATh IapTHEPA, IPU3HABATH IPaBO KaXKAOTO Ha COOCTBEHHOE MHEHUE,
MPUHUMATE PELICHUS C yYETOM IMO3MLUMH BCEX YYaCTHHKOB; UyBCTBO NMPEKPACHOTO M ICTETHYECKHX UyBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEILECTB U MX IPEBPAILCHUIL;
CaMOYBa)XEHHE U 3MOLIMOHAIBHO-TIOJIOKHUTEIBHOE OTHOIIEHHUE K ceOe;

npu3Haeams: NEHHOCTH 340POBbs (CBOETO U APYIHX JIFOAEH); HEOOXOIUMOCTh CAMOBBIPAKEHHUS, CAMOPEAIN3aLUH, COLUUATLHOTO IPU3HAHUS; 0CO3HABAMb: TOTOBHOCTD (MU
HETOTOBHOCTb) K CAMOCTOSATEJIHBIM IIOCTYIIKaM U I€HCTBUSIM, OTBETCTBEHHOCTb 32 UX PE3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTh) OTKPBITO BBIPAXKaTh U OTCTAaUBATH CBOIO
MO3ULUIO U KPUTUYIHO OTHOCUTBHCA K CBOUM IOCTYIIKAM;

RPOAGAMb: SKOIOTHUECKOE CO3HAHHE; OOPOKENaTeIbHOCTh, 10BEPHE U BHUMATEILHOCTD K JIFOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY U APYKO€, OKa3aHHUIO IOMOIIH T€M, KTO
B Hell Hyxmaetcs; oOOOIIECHHBIN, YCTOMYUBBIA M M30MpaTeNbHBIN MO3HABATENBHBI WHTEPEC, HHUIIMATHBY W JI0O003HATENFHOCTh B M3YYCHHH MHpa BEIIECTB M PEAKIIHIA;
LEJICyCTPEMIIEHHOCTh M HACTOMYMBOCTD B JOCTH)KEHHH 1I€JIeH, TOTOBHOCTH K IIPEOIOJICHUIO TPYAHOCTEH; YOEKICHHOCTh B BO3MOXXHOCTH ITO3HAHUS IPUPOBI, HEOOXOJUMOCTH
Pa3yMHOI'0 UCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ HayKu U TEXHOJIOTHI JJId pa3sBUTHUA O6I].[€CTB3; ymembsb: YCTaHABJIMBATDH CBA3b MCKAY LECJIBIO U3YUYCHUA XUMHUU U TEM, JJI UE€r0o OHa
OCYIIECTBIISIETCS. (MOTHBAaMHU); BBHITIONHSATH KOPPUTHPYIONIYI0 CAaMOOIICHKY, 3aKIIOUYAIONIYyIOCS B KOHTPOJE 3a IPOIECCOM H3YUYEHUS XMMHH U BHECEHHH HEOOXOIUMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIHX dTAIaM M cItoco0aM U3y4eHHUs Kypca XUMUH; BBITTOHATH PETPOCIIEKTHBHYIO CAMOOIICHKY, 3aKITIOUAIONIYIOCS B OLIEHKE TPOoIlecca U pe3ybTaTa
M3Yy4eHUs Kypca XUMUU OCHOBHOM IIKOJIBI, TOABEIEHUN UTOTOB HA OCHOBE COOTHECEHUSI 1IeTIeil U Pe3yIbTaToB;

CTPOUTH XKM3HEHHBIE U NPO(PECCHOHANIBHBIE TUIAHBI C YU€TOM KOHKPETHBIX COLMANTbHO-UCTOPUIYECKUX, MTOJIMTUIECKUX U DKOHOMUYECKUX YCJIOBHI; OCO3HABAaTh COOCTBEHHbIE
LEHHOCTU U COOTBETCTBHE MX MPHHUMAEMBIM B JKU3HH PELICHUSIM; BECTH AMAJIOT Ha OCHOBE PABHOIIPABHBIX OTHOLICHUH M B3aUMHOTO YBA)XKEHUS; BBIACIATH HPABCTBEHHBIN
aCIIeKT MOBEICHUS ¥ COOTHOCUTD MOCTYIKHU (CBOM U JPYTHUX JIIOJCH) ¥ COOBITHS C MPUHATHIMU 3THYECKUMH HOPMaMHU; B IIpeJiesiaX CBOMX BO3MOXKHOCTEH MPOTHBOIEIICTBOBATH
JEUCTBUSIM U BIUSHUAM, NIPEJCTABISIOIINM YIPO3y XKHU3HH, 310POBbIO U O€30IIaCHOCTH JIMYHOCTH U OOLIECTBA.

Ilnanupyembie pe3yJbTAaThl 00y4eHHsT:

BbinyckHUK HAYYUTCS:

. OIMCHIBATH CBOMCTBA TBEP/BIX, )KUAKHX, Fa3000pa3HbIX BEUIECTB, BBIICISS UX CYIICCTBECHHbIC TIPU3HAKH,

. XapaKTepr30BaTh BEIIECTBA MO COCTaBY, CTPOSHHWIO M CBOWCTBAM, yCTAaHABIMBATHL MPUYMHHO-CIICJCTBEHHBIC CBS3M MEXIY JaHHBIMH XapaKTEPUCTUKAMHU
BEIIECTBA;



° pacCKpeIBaTb CMBIC]I OCHOBHBIX XHMHUYCCKUX TTOHSTHIA «aTroM», «MOJICKYJiay, «XHUMHYECKHI OJIEMCHT», «HPOCTOC BCHICCTBO», «CIOXKXHOEC BEIIECTBOY»,
«BAJICHTHOCTB», UCTIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH,

. n300paXkaTh COCTAB MPOCTEHIINX BEIECTB € IIOMOIIBIO XUMUUECKUX (POPMYII U CYIIHOCTh XMMUYECKUX PEAKLUIl C IOMOIIbI0O XUMUIECKUX YPaBHEHUI];

. BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB, a TAK)KE MACCOBYIO JAOJIIO XMMUYECKOr0 3JI€MEHTa B COCUHEHMSIX AJIS1 OLIEHKU UX
MPaKTUYEeCKOW 3HAYNMOCTH;

. CpaBHHUBATH T10 COCTAaBY OKCHJIbI, OCHOBAHHS, KUCIIOTBI, COJIH;

. KJ1accu(UIMPOBATH OKCHJIBI 1 OCHOBAHMUS 110 CBOHCTBAM, KHCJIOTHI M COJIM IO COCTaBY;

. MOJIL30BATHCS 1a00PATOPHBIM 000PYIOBAaHUEM U XUMHUYECKOH MTOCY0H;

. MPOBOJUTDH HECIIOKHBIE XUMHUYECKHE OTBITH M HAOIIOACHNUS 32 N3MEHEHUSIMH CBOICTB BELIECTB B MPOLECCE X MPEBPALICHUH; COOMIOAaTh MpaBUila TEXHUKU
0e30IacHOCTH TIPH MPOBEACHUH HAOIOECHUH 1 OIBITOB;

. pa3nu4aTh 3KCIEPUMEHTANBHO KUCIOTHI U MIET0YH, MOIb3YsICh HHINKATOPaMH; OCO3HABATh HEOOXOIUMOCTh COOJIIOZICHNSI Mep 0€30MacHOCTH IpU 00paIleHUH
C KMCJIOTaMH U LIEJI0YaMU.

. pacKpbIBaTh CMBICT epuoaudeckoro 3akoHa J[. . Menneneena;

. OIIMCBHIBATh U XapaKTEPU30BaTh TAOINYHYIO HOpMY HEPHOAUIECKOIN CUCTEMBI XUMHUUECKUX 3JIEMEHTOB;

. XapaKTepU30BaTh COCTaB aTOMHBIX SIIEP U PaclpelesieHue YHCIa JIEKTPOHOB IO JIEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKUX 3JIEMEHTOB MajblX IEPHOIOB
MEPUOTUUECKON CHCTEMBI,  TAKKE KaJis U KaJbIIHS;

. pasyinyaTh BUABI XUMHUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO NOJIIPHYIO0, KOBAJICHTHYIO HENOJISIPHYIO U METAINIMYECKYIO;

. n300paXKath ANEKTPOHHO-MOHHBIE POPMYJIIBI BEIIECTB, 00pa30BaHHBIX XHMUYECKUMHU CBSI3SIMHU Pa3HOTO BHJIA;

° BBISIBIISITH 3aBUCUMOCTH CBOMCTB BCHICCTB OT CTPOCHUA UX KPUCTATLTIMYCCKUX pCHIéTOKl HNOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKHUX

. XapaKTepr30BaTh XMMHUYECKUE DJIEMEHTHl U WX COCIWHECHHUS HAa OCHOBE TIOJIOKEHHS 3JIEMEHTOB B TEPHOANYECKON CHCTEME M OCOOCHHOCTEH CTPOEHHS MX
aTOMOB;

. XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHUE MEPUOJMUECKOT0 3aKOHA U IEPHOANYECKOI CUCTEMBI XUMHUUYECKHX 37eMeHToB [l. Y. Menneneesa;

. OOBSICHATH CYyTh XMMHUYECKUX IPOLECCOB U UX NPUHLINIHAIBHOE OTINYHE OT (PU3NUECKUX; * HA3bIBATh IPU3HAKU U YCIIOBHS IPOTEKAHHS XUMHUECKUX PEaKLINH;

. YCTaHaBJIMBATh NMPUHAMAICKHOCTE XUMUUECKON PEaKIUK K ONPEACIEHHOMY THIY MO0 OZHOMY M3 KIaCCH(HUKALMOHHBIX MPU3HAKOB: 1) MO YHCIy U COCTaBy

HCXOJHBIX BEIICCTB M MPOAYKTOB pEakiuu (peakiuu COCIVHCHHS, PA3JIONKECHHUs, 3aMElICHUsT U 00MeHa); 2) MO BBIICICHUIO WM TIOTJIONICHUIO TEIUIOThI (PeaKiuu
9K30TEPMHYECCKHE U SHAOTEPMHYECKHE); 3) MO HM3MEHECHHUIO CTENeHEeW OKHCICHUS XUMHYECKHX 3JIEMEHTOB (PEaKIMU OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIC); 4) IO
oOpaTuMoCTH Tpoliecca (peakiuu 00paTUMbIe U HEOOPATUMBIE);

. COCTABJISITh YPaBHEHUS DSJEKTPOJUTHUCCKON MUCCOIMAIIMN KHUCIIOT, IIEIOYeH, COJIeH; IMOJIHBIE M COKpAlIéHHbIE MOHHBIE YpaBHEHHsI peakiuii oOMeHa;
YpPaBHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIBLHBIX PEAKIINA;

. MIPOrHO3UPOBATh MPOAYKTHI XUMHUECKUX PEaKIUil o (hopMysiamM/Ha3BaHUSIM MCXOIHBIX BEIIECTB; OMPEACIIATh UCXOAHbBIE BEIIECTRBA 110 (hopMysIaM/Ha3BaHUSIM
MPOAYKTOB PEAKLINHY;

. COCTaBJIATh YPaBHEHUS pPeaKlii, COOTBETCTBYIOIIUX MOCIIEI0BATEIBHOCTH («IIEMOYKEe») IPEeBPAIICHUN HEOPTaHUIECKHUX BEIIECTB Pa3JIMYHBIX KIaCCOB;

. BBISIBIIAATD B MIPOLIECCE PKCIIEPUMEHTA IPU3HAKU, CBUJETENbCTBYIOIINE O MIPOTEKAHUN XUMUUECKOU peaklnuu;

. MIPUTOTOBJISITH PACTBOPHI C ONMPEACIEHHON MaCCOBOU JJOJIEH pacTBOPEHHOTO BEILIECTBA;

. ONpeEeNATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIOT U IIETO0YEH 10 U3MEHEHUIO OKPACKU UHANKATOPOB;

° MMPOBOJAUTH KAYCCTBCHHBIC PCAKIIUH, ITOATBCPKAAOIINC HAJINYNEC B BOAHBIX paCTBOpPAX BCIICCTB OTACIIBHBIX NOHOB



° ONPEACTIATE NPUHAAJIC)KHOCTh HECOPraHUYCCKUX BEIIECTB K OAHOMY M3 HM3YYCHHBIX KJIaCCOB/prrll'I: MCTaJIJIbl 1 HEMETAJLJIbl, OKCH/bI, OCHOBAaHHs, KHUCJIOTHI,
COJIM; * COCTaBJIATh (I)OpMyJ'ILI BCIICCTB I10 UX Ha3BaHUAM,

. OTIpEIEIIATH BAJICHTHOCTE M CTETICHb OKHUCIICHHUS 2JIEMEHTOB B BEIIECTBAX;

. COCTaBIATH (DOPMYIIBI HEOPTAHWIECKIX COSAMHEHUH M0 BAJCHTHOCTSM M CTETICHSIM OKHCIICHUS SJIEMEHTOB, a TAak)Ke 3apsaaM WOHOB, YKa3aHHBIM B TaOJHIIe
PacTBOPUMOCTHU KHUCIIOT, OCHOBAHUM U COJEH;

. OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS (U3NYCCKHUX W XMMUYCCKHX CBOMCTB IMPOCTBHIX BEIIESCTB (METAIOB M HEMETAJUIOB) M WX BBICIIUX OKCHJOB,
00pa30BaHHBIX AJIEMEHTAMU BTOPOTO U TPETHETO TIEPUO/IOB;

. Ha3bIBaTh OOIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIE JIJISl TPYITI OKCH/IOB: KUCIOTHBIX, OCHOBHBIX;

. Ha3bIBaTh OOIME XUMUIECKHE CBOMCTBA, XapaKTEPHBIC JJIs KaXKIOTO U3 KJIIACCOB HEOPTaHMYECKUX BEIICCTB: KUCIIOT, OCHOBAHUM, COJICH;

. MIPUBONTH MPUMEPHI PEAKITHH, TIOATBEP K IAIOIINX XUMHISCKHE CBOMCTBAa HEOPTaHUIECKUX BEIIECTB: OKCHIIOB, KHCIOT, OCHOBAHHWH U COJICH;

. OTIPE/IETISITH BEIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENh B OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHSIX;

. COCTaBJIATh OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIN OaNaHC (ISl I3YYEHHBIX PEaKIU) 110 TPEAI0KEHHBIM CXeMaM PeaKIni;

. MIPOBONTH JTA00PATOPHBIE OMBITHI, TTOITBEPKAAIOIINE XUMUIECKIE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

BblnyCKHllK noaydum 603MONCHOCHb HAYHUUMbBCA:

. 2PAMOMHO 0OPAWAMBCA C BEUWECNBAMU 8 NOBCEOHEBHOU HCU3HIL

. 0CO3HABAMb HEOOXOOUMOCHb COONOOEHUS NPABUL IKOLO2UYECKU He30NACH020 NOBEOCHUS 8 OKPYICarouell npupooHol cpede;

. NOHUMAMb CMBIC U HEODXOOUMOCHb COONI00EHUs NPEONUCAHULL, NPedlazaemMblX 8 UHCHPYKYUAX NO UCNONb30BAHUIO IEKAPCMS, CPe0cms DbIMOBOU XUMUU U Op.;
. UCNONL306AMb NPUOOPEeMEHNbIE KNI0Ueable KOMNEMEeHMHOCIU NPU 8bINOIHEHUU UCCIe008aMeNbCKUX NPOEKMO8 NO U3YHEHUIO C8OUCME, CNOCOO08 NOLYYeHUs U

pacno3Haearus eeuiecme,

. PA36UAMb KOMMYHUKAMUSHYIO KOMNEMEHMHOCTb, UCHOAb3YS CPEOCMEad YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mekcmamu y4eOHuxa u
OONOIHUMENLHOU TUMEPaAmypou, CNnpasoUHbIMU MAOIUYAMU, NPOSAGISIMb 20MOGHOCHb K YEANCEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOSHUU Pe3VTbIMAMO8 6bINOJHEHHOU
pabomul;

° 00BLEKMUBHO oyenusamsos uH(i)OpMClLﬂHO 0 geyecmeax U XuMudecKux npoyeccax, Kpumu4ecKku OmHocumscs K I’lC@B()OH(,Zyl{HOﬁ uch)opmauuu, H6006p06‘06€C}’}’IHOL7
pekiame, Kaca;omeﬁc;z UCNOIb306AHUA PA3TUYHbIX 6eUeCms.

° 0CO3Hasamb 3Havyerue meopemudecKux 3HaHULL OJis npaKmuquKoﬁ dessmenbHOCmU yenoeekda,

° Onucsvleams U3y4eHHbvle 00beKmul Kax CUCMeMbl, NPUMEHSA JIOCUKY CUCMEMHO020 arnalusa,

° NPUMEHANMb 3HAHUA O 3AKOHOMEPHOCMIAX nepuoduuecxoﬁ CUCeMbl XUMUYECKUX IAeMEHMO8 Oisl 0ObACHEHUS, U npedeudeuu;l ceoticme KOHKpEemHbIX eeuiecms,

° paseueamsv qubopMauuor-myio KomMnemeHmHoCmbv nocpe()cmeww yzxzy@zeﬁuﬂ 3HaHutl 06 ucmopuu CmaHoe61EeHUA XUMUUECKOU HayKu, €€ OCHOBHbIX nomzmuﬁ,
nepuoauquKozo 3AKOHA KAK 00HO20 U3 BANCHEUUIUX 3AKOHO8 npupodbz, a makKaHce 0 CO6PEMEHHBIX 00CMUICEHUSX HAyKu U mexnHuxku.

° cocmaesisinbd MOJEKYJsIpHble U NOJIHble UOHHbLE YPABHEHUA NO COKpaZMéHHbZM UOHHBIM YPABHEHUAM,
° npueoaumb npumepbvl peakuuﬁ, noameepofcdaromux cyuecmeoearue 63aumocesiasu Me:)fcdy OCHOBHbBIMU KN1ACCAMU HEOPSAHUYECKUX 8euyecnts,
° npoOcHOo3Upoeamsv pe3yibnmamabl 8030elicmeust pasiuvHvlx ¢a1<m0p06 HA U3MEHeHUue cKopocmu XUMUUECKOU peakyuu, * npocHosupoeamsv pe3)bimdanivl

8030eticmeust pa3nuvurnblx qba;cmopoe HA CMeWeHUue XuMmuieCKkoco pasHo6eCcusl.
° NpoOcHOo3Uposanb XumuiecKue ceolicmaa seulecme Ha OCHoee ux cocmaesa u Cnmpoenus,



° npocHo3upoeaniob cnocobHocmb eeulecmea npoAsAimb OKUCIUumelbHbvle Ul 60CCMAHOBUNENIbHbIE ceoticmea ¢ y'lél’}’IOM cmenenell OKUCIEHUS. 2J1eMEHMO08,
6)600}1114”)6 8 e2o cocmae,

° BblA6JIAIMb Cyulecmeosarue 2eHemu4ecKoll 83aumMocesi3u Me()fC()y seuecmeamu 6p;10y: npocmoe eeuecmeo — OKCUO — ZMQDOKCZ/IO — COJlb,

° op2aru30e6vleantv, I’lpOBO()MWlb y4eHuvyecKue npoekniol no UCCACO0BAHUIO CBOUCNG eeulecme, UMerouux 6aiiCHoe npakmuiecKkoe 3HaierHue.

Onucanue y4eOHO-METOAMYECKOT0 U MATEPUAJLHO-TEXHUYECKOI0 olecrevyeHus
Y4yeOHO — MeTOAUYECKOE 00ecIeueHue

1.IIpumepHas mporpaMMa OCHOBHOTO 00IIIero 00pa3oBaHus 10 XUMUH (0a30BbIi YPOBEHB);

2.ABtopckas mporpamma O.C.I'abpuensiHa, cooTBeTcTByIomIast PenepanpHoMy [ ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIero o0pa3oBaHUs U
norymeHHas MuHncTepcTBOoM 00pa3oBanus u Hayku Poccniickoit deneparun (O.C.I'abpuensa [Iporpamma kypca xumun i 8-9 xiaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuii / O.C.I'abpuensa. — M.: [Ipoda, 2019r.).

3.Iabpuensn O. C., Ocmpoymos U. I'. HacronbHas kaura yuurens. Xumus. 9 x i1.: Meroauueckoe nmocooue. — M.: JIpoda, 2017 r

4. Xumus. 9 x 1.: Kortponbasie u mpoBepounsie padotsl k yueOnuky O. C. 'adpuensaa «Xumus. 9 / O. C. 'abpuens, [1. H. bepeskun, A. A. YmakoBa u ap. — M.:
Hpoda, 2018r.

S.Iabpuenan O. C., Ocmpoymog Y. I'. Izyuaem xumuro B 9 i1.: umaktudeckue matepuanbl. — M.: bk motroc, 2018r. 6.1 abpuenan

O. C, Bockoboiinukosa H. I1. Xumust B Tecrax, 3amavax, ymnpaxHeHusx. 8— 9 k. — M.: [Ipoda, 2018r.

MaTtepuajbHO-TeXHHYECKOe oO0ecIeueHue:

st o0y4yeHus: yqalnxcsi OCHOBHOHM HIKOJIBI B COOTBETCTBHHU € TpeOoBaHUsIMH DeiepaibHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO CTaH apTa HEOOXOAMMa peann3alus
JesITEIbHOCTHOTO TTO/IX0/1a. JIesTeNbHOCTHBIN TOAX0/] TPeOYyeT MOCTOSIHHOW OIOpPHI Ipoliecca 00yYeHUsI XUMHUH Ha JIEMOHCTPALMOHHBIN SKCIIEPUMEHT, MPAKTHIECKUE 3aHATHUS
1 1a00paTOPHBIE OIIBITHI, BHITTOJIHAEMBIE ydanuMucs. KaOnHeT XMMUKM OCHAIIEH KOMIDIEKTOM JJIEMOHCTPALMOHHOTO H JJAOOPaTOPHOTO 000PYA0BaHUS IO XMMHUH JIISI OCHOBHOM
IKOJbl. B kabMHeTe XUMHUU OCYIIECTBIIAIOTCS KaK YPOUHasi, TaK U BHEypoUuHas (JOpMbl yd4eOHO-BOCIIUTATENILHON AEATENILHOCTH ¢ ydamumMucs. OcHaleHre B OoJbIuei yactu
cootBercTBYyeT IlepedHio oOOpynoBaHHMs KaOWHETa XMMHUHM W BKJIIOYAET Pas3lIMYHbIC THIBI CPEACTB 0O0ydeHUs. boibmrylo dacTe 00OpYyIOBaHMS COCTABISIIOT Y4eOHO-
MpaKTU4IecKoe U yueOHo-1abopaTopHoe 000pyJ0BaHHUE, B TOM YHCIIE KOMIUIEKT HATYPaIbHBIX OO BEKTOB, MOJIENH, TPUOOPHI U HHCTPYMEHTHI JIJIsl IPOBEACHUS JIEMOHCTPAIIUI U
MPaKTUYECKUX 3aHATHH, IEMOHCTPAIIMOHHBIE TA0UIIBI, BUIE0, ME/INA OCHAIICHHE.

B KOMIIEKT TeXHUYECKUX U I/IH(I)OpMaHI/IOHHO'KOMMYHI/IKaTI/IBHBIX CpCACTB 06y11eH1/15{ BXOJAT: allliapaTtypa ajisd 3anucei u BOCITPOU3BCICHUA ayIUO- U

BHUEONH(OPMAITH, KOMITBIOTEDP, MYJIBTHMEINA MPOEKTOP, JOCKA C HHTEPAKTUBHOM MPUCTABKOW, KOJIJIEKIU MeIa-peECypCcoB, BEIXO B MIHTEpHET.

Hcnonp3oBanue IIEKTPOHHBIX CPEJICTB OOYICHIS TTO3BOJISIOT:

*  AKTHUBU3HUPOBATH ACSITEIHHOCTH O0YUAIOIINXCS, OMydaTh O0Jiee BHICOKHE KAaUeCTBEHHBIE PE3yJIbTaThl 00yUeHHUS;
* mpu noarotoske k EI'D obecrnieunBaTs caMOCTOATENLHOCTh B OBIIAJICHUH COJIEPKaHUEM Kypca.

*  ¢opmupoBars KT - KOMIETEHTHOCTD, CIIOCOOCTBYIONIYIO YCIIEITHOCTH B YU€OHOH JIesITeIbHOCTH;

*  ¢opmuposars YY/;



Hamypanovusie 00vexkmuot
HatypanbHbie 00beKThI, HCIIONB3yeMble B 00yUYeHUN XUMHUH, BKITFOYAIOT B ¢e€0s KOJUIEKIIMH MUHEPAJIOB M TOPHBIX MTOPOJ, METAIIOB M CIUTABOB, MUHEPAIBHBIX YI0OPEHNUH,

IJIACTMACC, KAyYyKOB, BOJIOKOH U T. 1.

O3HaKOMJICHHE yYalIMXCsl ¢ 00pa3liaMu UCXOAHBIX BEIECTB, MOMYIPOIYKTOB H TOTOBBIX M3JICIHIA TO3BOJISICT MOTYYUTh HATIISTHOE MPEACTABICHUE 00 3TUX MaTepualiax,
WX BHEITHEM BHJIE, & TAKXKE O HEKOTOPBIX (PU3NUICCKUX CBONUCTBAX. XUMUUECKUE PEAKMUBbL U MAMEPUATIbL

OOpariieHre CO MHOTUMU BEILECTBAMHU TPEOYET CTPOroro COOJIOACHUS MPAaBHI TEXHUKUA 0€30MacHOCTH, OCOOECHHO IPH BHITIOJHEHUH OMBITOB CAMUMH ydyalnuMucs. Bcee
HE00XO0IUMBIE MEPBI MTPEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOIIMX JIOKYMEHTaX U UHCTPYKIIHSIX.
Xumuueckan nabopamopnas nocyoa, annapamasl u RPUGOpPsL

XuMudeckast mocyza moapa3aesisieTcs Ha ABe TPYIIBI: ISl BBITOJHEHUS OIMBITOB YYAITUMUCS U J€MOHCTPAIMOHHBIX OIBITOB.

[Tpubopsl1, anmapaThl ¥ YCTAaHOBKH, UCTIOIB3yEeMbIe Ha YPOKAaX XUMHUH, ITOAPA3ACISIOT HA OCHOBE MPOTEKAIOMINX B HUX (PH3NYECKUX U XUMHUIECKUX.

Mooenu

O6T)CKT3MI/I MOACIMPOBAHUA B XUMUU ABJIAIOTCA aTOMbI, MOJICKYJIbI, KDUCTAJIJIBI, 3aBOACKHUE allllapaThbl, @ TAKIKC IIPOUCXOAAIINUC ITPOLICCCHI.

B npenogaBaHuy XMMUU UCIONB3YIOTCS MOJCIN KPUCTAUTMYECKUX PEMIETOK anMasa, rpadura, cepsl, Gocdopa, okcuna yriepona(ly), moBapeHHO# conw, jibaa, Hoja,
JKee3a, MeJIM, MarHus, Ha0OPbI MOJISNIel aTOMOB ISl COCTABIICHUS IAPOCTEPKHEBBIX MOJICIICH MOJICKYIL.

Yueonvie nocoous na neuamnoit ocroege
B nporiecce 06y4eHNsT XUMIH HCTIONB3YIOTCS CIEIYIOIINE Ta0IUIBI TOCTOSHHOTO 3KcTioHupoBaHus: «lleproamueckas cuctema xumudeckux anementoB .. Menneneesay,

«Tabmuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHUI U COJEH», « IIEKTPOXUMUIECKHUH Psi/i HAPSDKEHUH MeTaioBy, « KpyroBopoT BemecTs B mpupoze» u ap.
Jiist opranu3auy caMOCTOSITENIbHOM paboThl 00YHarOIMXCs Ha YPOKaX UCIIONIB3YIOT Pa3HOOOpa3Hble AUAAKTUIECKUE MaTepUalIbl: TETPAIl Ha MEYaTHONH OCHOBE HIIH
OTACJIbHBIC pa60qne JIUCTBI — UHCTPYKIHHU, KAPTOYKHU C 3aJaHUAMU pa3H0171 CTCIICHU TPYAHOCTHU JIA U3YyUCHUA HOBOI'O MaT€pHrajia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUM
y4aIuxcs.
st obecnieuenrst 0€30MaCHOTO Tpyla KaOMHETE XMMHUH UMEETCS:
NPOTUBOMOXAPHbI HHBEHTAPh
° ariTeuKy C HaGOpOM MCIUKAaMCHTOB M IEPEBA3OYHLIX CPEACTB,
*  MHCTPYKIHIO IO MpaBmiIaM 0€30IacHOCTH TPYya sl 00yJaroImuxcs
*  KypHaJ pErHCTpaIi HHCTPYKTaXKa IO MpaBUiIaM 0€30acHOCTH TPY/Ia.



IoypouHoe nIaHnpoBaHue

Ne Tema u THII ypoka Hara DJIeMeHTBI codep:KaHMus Iliianupyembie pe3yJibTaThl
n/n Ilnan/ IIpeameTHbIE MeTtanpeameTHbie YY ]I JIn4HOCTHBIE
akr yYvia
Beenenue. O0mias xapakTepucTHKa XUMUIECKHX 3J1eMEHTOB U XUMUYecKHX peakiuii. [lepuoauyeckuii 3aKoH 1 nepuoanyeckasi CHCTeMa XUMHUYECKHX
jemenToB JI.M.Menneseena. (104.)
1. | Xapakrepuctuka BBomusiii uacTpykTaxk o OT u Hayuamcsa: xapakTepu3oBaTh PeryasituBHble: cTaBiIT y4deOHbIe | DOpMHUpPYIOT
XUMUYECKOT0 3JIEMEHTA TB. XUMHYECKUE 3IEMEHTHI 1-3 —T0 3a1a4d Ha OCHOBE COOTHECEHHMSI | OTBETCTBEHHOE
Ha OCHOBaHMH €TO XapaKTepHCTUKAa XMMHYECKOTO Mepyuoja MO HUX IMOJOKEHUIO TOTO, YTO YK€ U3BECTHO U YCBOCHO | OTHOIICHHUE K
TIOIOKCHIA B snemenTa 1o nonoxenus B [ICXD | ICXD  JIM.  Menneneesa. ydalmuMes, W TOTO, HYTO eI | yuyeHuro
Tlepuoaueckoi J.11. Menpeneesa. Honyuam B803MONCHOCb HEU3BECTHO
cucreMe TIeMOHCTPAIIHS: MOJEITH ATOMOB Hay UMb ONMCEIBATE IMo3HaBaTeJbHBIE:CAMOCTOSTEIBH
. 1. Menneneesa 37eMeHTOB 1-3 —TO epHO/IoB H3yYCHHDIC OOGBEKTEl  KaK O BBIICNAIOT U GOPMYIUPYIOT
CHCTEMBI, TPUMEHSS JIOTUKY [IO3HABATEJILHYIO LETb
CHCTEMHOIO aHAIM3A KoMMmyHunkaTuBHBIE: HOPMYITUPY

I0T COOCTBEHHOE MHCHHE U

MO3HUIINIO, 3a/1al0T BOIIPOCHI, CTOSIT

MOHATHBIC JUISI TAPTHEPA MOHATHUS

2. | CpoiicTBa OKCHJIOB, XUMHUYECKUE CBOMCTBA OKCUJIOB, Hayuamcsi: Ha3piBath 0011IMC PeryasiTuBHBIE: CTAaBAT YYCOHYIO IIposBistor

KHCJIOT, OCHOBAHUM U OCHOBAHHH , KHCIIOT, COJICH B CBETE | XMMHYECKHE CBOUCTBA 3a/1a4y, OIPEAEIsOT YCTOWUYUBBII
coJieil B cBeTe TCOPUU TEOPHUH 3neKTp0nHTI/1quKOI71 KHCJIOTHBIX, OCHOBHBIX OKCHUIOB, IMOCJIEIOBATECILHOCTh yqe6Ho —
3IEKTPOTUTHUECKON JIMCCOIMAIIMH ¥ OKHCIICHHUS- KHCJIOT, OCHOBaHUH U CcOJIeH ¢ MIPOMEKYTOUHBIX IEJIeH ¢ yIeTOM MMO3HABATEITHH
JAUCCOLMAIIU U BOCCTAHOBJIEHUS nosutun TOJL; mpuBoaHTH KOHKPETHOTO PE3YIbTaTa, bIli HHTEPEC K
OKUCJICHUSA IIPpUMCPBI PCAKIINH, COCTaBJISIOT IJIaH U aJITOPUTM HOBBIM
BOCCTAHORBICHUS IMOATBEPKAAIOIINX XUMUYECKUE NEUCTBUI crocoGam

CBOMCTBA: OKCHJIOB, KHCIIOT,
OCHOBaHMii, coyie; onpeaensiTh
BEIIIECTBO — OKUCIIUTENh 1
BEIIIECTBO —BOCCTAHOBUTEIIb B
OBP;

THonyuam o3moorcnocmo
Hayuumucsl: IPOTHO3UPOBATh
CIIOCOOHOCTH BeIecTBa
MIPOSIBIISITh OKUCIIUTEIHHBIC UITH
BOCCTaHOBHUTEJILHBIC CBOKCTBA C
YYETOM CTEINECHEN OKUCIIEHUS
3JIEMCHTOB, BXOASAIINX B €r0O
COCTaB

Ilo3naBaTeJbHBIC:
CaMOCTOSITETIFHO BBIJIEISIIOT
(hopMyITUPYIOT TTO3HABATENBHYIO
11€J1h, UCTIOJNB3YsI OOIINE TIPHEMBI
pelieHus 3aga4d
KoMmyHnkaTuBHBIE:
Kontponb u onienka aerctBuit
napTHepa

perteHus 3aaaq




AMdoTepHBIC OKCHUIIBI U IlonsaTne o0 TmEpPEXOTHBIX Hayuamcs: xapakTepu3oBarth PeryasiTuBHbIE: IIposBistor
THUIPOKCH/IBI aneMeHTax. AMGOTEPHOCTE. XUMHAYECKHE CBOICTBA [IpuHUMAIOT U COXPaAHSIOT nmoOporkeaTe
TI'eneTndeckuit ps aM(OoTepHBIX OKCHIOB U Y4eOHYIO0 33719y, YIUTHIBAIOT BHOCTH,0T3BIBY
MEPEXO0THOTO3ICMEHTA. TUIPOKCHJIOB; MCITOJIb30BATh MPU | BBIJCICHHBIC YUYUTEICM OPUCHTHPBI | HBOCTH, KaK
Jla6.onbIT: 1.IToxyueHue XapaKTEpUCTUKE BEUICCTB | AEWCTBUSA B HOBOM y4eOHOM | NOHMMaHHE
TUJIPOKCH/IA [IMHKA 1 TIOHATHE «aM(pOTEPHOCTbY, | MaTepHane B coTpyaHudecte c¢ | 1yBCIB
HCCIIEZIOBAHUE €r0 CBOWCTB NIPOBOJUTD ONBITBL, | ygprenem [lo3HaBaTe bHBIE: APYTHXJTFONICH
TO/ITBEPHKIAOIINE  XMMHYCCKHE | Crapsit 1 hopMyTHPYIOT IpobieMy | X
7| CONEPEKUBAHU
Wcnonb3oBanne  oGopymosamms | SBOMCTEA aM(pOTEPHBIX OKCHIOB | yioxa  caMOCTOATENBHO CO3IAIOT p
1 THAPOKCHIIOB,; € UM
nenTpa «Touka pocra» Ap HOB; QITOPUTM  JIEATCIILHOCTH  TIpU
Tonyuam eo3moocnocms
pelieHun poOIEMBI
Hay4umvCs. 0CO3HABaTh 3HAYCHUC
. KoMMyHuKaTHBHBIE:
TEOPETHUYECKUX 3HAHUN IS
N [IposBnstoT aKTHBHOCTH BO
MIPAKTUIECKOH IeATeIIbHOCTH .
B3aWIMOJCHCTBUM ISl pPEIICHHS
YeJIoBeKa
TTO3HABATEIIbHBIX u
KOMMYHHKATHBHBIX 33/1a4(3a/1al0T
BOMPOCH,  (POPMYIHPYIOT  CBOM
3aTPyIHCHHUS, TIPEJIaratoT IOMOIIb
B COTPYJIHHUYECTBE)
Ilepunoanueckuii Crpykrypa I[ICXD J.U. Hayuamca: onucelBaTh U PerynssTuBHbIC: OmnpenenstoT
3aKOH 1 Mengeneesa. CTpoeHHE aTOMA. XapaKTepU30BaTh TAOIUUHYIO [InaHUpyIOT CBOM JIeHCTBUS B CBOIO JINYHYIO
IIepnonnueckas ®usnueckuii cmpica nopsakosoro | Gopmy IICXD J.1. COOTBETCTBUMU C [TIOCTABICHHON [TO3ULIHIO,
CcUCTEMa HOMEpa, HOMepa Iepuoja, Homepa Menneneesa; nenarb 3a/1a4ell U yCIOBUSIMU €€ aJICKBATHYO
I[. n. MeHHeHeeBa B rpynmnbl XUMHUYCCKOI'0 3JICMCHTA B YMO3AKIIFOUYCHUA O XapaKTEPe peannsanun ,Z[I/I(I)(i)epeHuI/Ip
CBETE yYeHHS O I[ICX3 A.1. Menpaeneena. H3MEHCHHS CBOMCTB XUMHYCCKHUX OBaHHYIO
CTPOEHHMH aTtoMa IIpynHbI M3MEHEHNS CBOHCTB SIICMCHTOB € yBCIICHICM Tlo3HaBaTeJbHbIE: CTABAT U CAMOOLICHKY
3apsI0B aTOMHBIX sIziep.
XUMHMECKHX DIIEMEHTOB 1 HX psin nep HOPMYJTHPYIOT LIEH 1 IPOGIEMbI CBOHX YCIIEXOB
COCIMHCHHUH B IIEPHOJAX 1 Tonyuam eosmodicrocme YPOKa; OCO3HAHHO M MPOM3BOIBHO | B yueGe

rpyMIax, TIaBHBIX MOATPYIIAax
[ICX3 .. Menneneena,
JleMoHCTpanus: pa3inyHbIe
(hopMBI TAOIUIT IEPUOTUICCKOM
CUCTEMBI.

Jlab.onbIT: 2.MonenupoBanue
noctpoenus llepnonndeckoi
cuctemsl [I.1. MenneneeBa

HAY4umovcs: IPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTAX
MEPUOIUYECKON CUCTEMBI
XUMHYECKHUX JIEMEHTOB JJIs
0OBSICHEHUS U TIPEIBHUICHUS
CBOWCTB KOHKPETHBIX BEILIECTB

CTPOAT B YCTHOW U NUCBMEHHOMN
dhopme

KoMmyHnkaTuBHBIE:
Bnagenne MmoHoNOrHUECKON U
JManoruyeckoi popMamu peun




Xumuueckas Xumudeckasi opranu3anus KuBo | Hayuamcs.: xapakTepu3oBaTh PeryasituBHbIe: paboTaTh O ®opMUpOBaHU
OpraHu3alys )KUBOU U 1 HE)KUBOU MPUPOABI. XUMHUYICCKAN COCTAB JKMBOU IJIaHY, UCIIOJIb3Ysl CIIELIUATIBHO e
HEXXHUBOUW MPUPOIBI XUMHYECKHH COCTAB spa, MAHTHHU | KJIETKU; COCTaB siipa, MAaHTUH oI00paHHbIe CPeACTBa. Y MEHUE OTBETCTBECHHOT
W 3EMHOU KOPBI. 3€MHOH KOpBI; OLEHUTH CTETNIEHD yCIIEXa WIN 0 OTHOIICHHS
XUMHAYECKHE DIIEMEHTHI B KIIETKAX szyuam BO3MONCHOCIb HEycIexa cBOEH HEeSITCIbHOCTH K YUEHHIO
’KMBBIX OpraHu3MoB. Makpo- 1 Hayuumvcsi: OOBICHATH MHP C Io3naBaTe/bHbIE:
MHKPOIJIEMEHTEHI. TOYUKH 3PEHUS XUMUH aHaJTU3UPOBATh, CPABHUBATH U
JdemoncTpanms:Monens 000011aTh N3yYCHHbIE OHATHA.
CTPOCHHUS 36MHOTO 11apa B CTpouTh JI0THUECKOe
MONIEPEYHOM pa3pese paccyXIeHue, BKIIto4as

YCTaHOBJICHUE TIPUIMHHO —
CJIEICTBEHHBIX CBS3EH.
IpencTBasTh HHPOPMAIHIO B
BHUJIC PUCYHKA
KoMMyHUKAaTHBHBIE:
OrcrauBath  CBOIO  TOYKY
3peHus, MIPUBOMTH
aApryMEHTBI, TOJTBEPKAAs HUX
(hakramu




Kiraccudukarus O6001menune cBeieHn 0 Hayuamca: yctanaBnuBaTh PeryasiTuBHbIE: OnpeaensioT
XUMHUYECKUX XHUMHYCCKHUX PEAKIUAX. MPUHAJIEAKHOCTh XUMHUUYECKOU BriaBurarot Bepcuu pemieHus BHYTPCHHIOIO
peaxiuit o Knaccubukarys XUMAYECKUX peaKLyy K ONpeAeIEHHOMY THILY [0 | IpPOOJIEMBI, 0OCO3HABATH KOHEYHBIN | MO3HIHMIO
PpasINYHBIM pEaKIUi MO pa3IudHbIM OJIHOMY U3 KJacCH(DUKAIIMOHHBIX pe3yabTat o0yHaromuxcs
OCHOBAHUAM OCHOBaHHAM: COCTaBy M YHUCITY MPU3HAKOB! 1) 10 YHCIY U COCTABY Ha YpOBHC
pearnpyromKx u 00pasyrOMHXCsl | UCXOHBIX BENIECTB U MPOTYKTOB Io3HABATEALHBIE: TOTIOHHUTCIIRH
oro
BCILICCTB, TCILIOBOMY d(eKTy, peaknuu (peaKkiii COeTUHCHUS, BbIOGHPAIOT OCHOBAHUS M KPHTEPHH
HAIMpPaBJICHUIO, H3MECHEHUIO OTHOIICHHA K
p > pasIoKEHHs, 3aMEIICHUS 1 accubuka
CTeneHeN OKUCTIEHUS OB KIaccnpuiatin obpasosateis
o0MeHa); 2) Mo BBIICICHUIO HITU Toeob
31eMEHTOB, 0GPa3YIOLIX peoOpa3oBbIBaTh MHPOPMALIMIO | HOMY
, 00pasy MOTJIOIICHHIO TETIOTHI (PeaKIuu o
earupyrolue BelecTsa, pase 13 OJIHOTO BHJIA B IPYTOM 1 fiporeccy,
p g ’ 3K30TepPMUYECKUE U BEIGHDATE IUTS CeBs VIOGH
UCIIOJIB30BaHUI0 KaTaIM3aTopa Path JULA Coi yI00HYIO HOHUMAIOT
’ SHIOTEPMHYECKHE); 3) 1O dhopMy ukcaruu npeaCTaBICHUS 6
T126. ONBITL: N HE00XO0MMOCT
. - W3MEHEHUIO CTENIeHEeH OKHUCIICHHSI MHGbOpMAIH -
3. 3amereHune Kee30M Me/u B XMMHUYECKUX DJIEMEHTOB (peaKIiu
pactBope cynbdara meau (II) OKHCJIUTEIbHOBOCCTAHOBUTEIIBHBIC); KoMMyHHKATHBHbIE:
4) 110 06pPAaTUMOCTH TIpOlIEcCa )
JcHONb3OBAHIE  06ODY IO 5 OrcramBath  CBOIO  TOYKY
MOJIE30BaHU BaHUS
pyA (peakipmm obpaTHMETe 1 3pEHHS, IPUBOIUTH aPTyMEHTEI,
nenTpa «Touka pocra» HeoOpaTHMBIC); TOTBEPIKAst HX aKTaMu
Ilonyuam 603M0dCHOCMb HAYYULCA: | Pasquuaths B YCTHOI peun
COCTaBIISITh MOJIEKYJISIPHBIE U MHEHHE, T0KA3aTeIbCTRA,
MOJTHBIC NOHHBIE YPAaBHEHUS 110 THIIOTE3b1, TEOPHH
COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM.
[lonsiTne o ckopoctH [lonsiTHe 0 ckopocTH XUMHUUeCKol | Hayuamcea: Ha3bpIBaTh (axTopsl, | PeryasTuBHbIE: [posBistor
XUMUYECKOHN peaKiuu peakiuu. PakTopsl, BAUSAIOLIUE BIIASIOIIME HA CKOPOCTH CamocTosATeNNbHO O0HAPYKHUBAIOT | YCTOWYMBBIN

Ha

n




CKOPOCTh XUMHUECKUX PEaKITHi.

JdemoHcTpanun: 3aBUCHUMOCTH
CKOPOCTH XHMMHUYECKOH peaxiuu
OT  MPHUPOABl  PEarupyromux
BEIECTB. 3aBUCHUMOCTb CKOpPOCTHU
XUMHUYECKON peakuuu oT
KOHIICHTPAIIH pearupyrommx
BEIIECTB. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOH peakiiuy OT IJIoaan
COTIPUKOCHOBEHUS] Pearupyronmx

BEHICCTB  (KHITALIUH  CION»).
3aBUCUMOCTD CKOPOCTH
XUMHUYECKOU peaxkuuu oT
TEMIIEPATYPBI pearupyromnmx

BemiecTs. JIad. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOH peaKkiuu OT
MIPUPOJIBI PEATUPYIOIIHNX BEILECTB
Ha MPUMEPE B3aUMOICUCTBUU
KHCJIOT C METAJUIAMH. 5.
3aBUCHUMOCTb CKOPOCTH
XUMHYECKOHN peaku OT
KOHIIEHTpAIH PEarupyromnx
BEIIECTB Ha IpUMeEpe
B3alMOJICUCTBHUS IIMHKA C COJITHOMN
KHUCIIOTOM pa3IndyHON
KOHIEHTpAI1H.

6. 3aBHCHMOCTb CKOPOCTH
XUMHUYECKOI peakiiuyl OT MIoLaan
COTIPUKOCHOBEHUSI pearupyronmx
BEIIIECTB.

7.MozienupoBaHUE «KUIISIIETO
CII05.

8. 3aBHCHUMOCTb  CKOpOCTH
XUMHUYECKON  peakiuuu  OT
TEMIIEPATyphl  PearnpyromunX
BEIIECTB Ha npuMepe
B3aMMOJICHCTBUS OKCHIA MeIH(

XUMHUYECKON peakiuu u
OOBSCHSATH UX BIHMSHUAC HA
CKOPOCTh XUMUYECKOM peakiiny;
Ha3bIBaTh (PAKTOPHI, BIMSIOLTHIE
Ha CMEIIeHNEe XUMIYECKOTO
paBHOBECHH.

Lonyuam 603mooicHocme
Hay4umbcsi: IPOrHO3UPOBATh
pe3ybTaThl BO3ACHCTBUS
Pa3InYHBIX (PaKTOPOB Ha
U3MEHEHUE CKOPOCTU
XUMUYECKON peaKkuu;
MPOTHO3UPOBATH PE3YIbTATHI
BO3ACHCTBUSA PA3TUUHBIX
(haKTOpOB HA CMEIIEHUE
XMMHUYECKOTO PABHOBECHUS

(hopMyIIUPYIOT IPOOJIEMY.

ITo3HaBaTeIbHBIE:
BuIsSBIAAIOT IPUYKMHBI U CIEACTBUS
seieHn. CTposST  JIOTHYeCKHe

pacCyxa€Hus, yCTaHaBJIMBarOT
OPUYINHHO — CIICACTBCHHBIC CBA3U

KoMmyHnkaTuBHBIE:

VYYuUTHIBAIOT pa3Hble MHEHUS H
CTpemsiTCs K  KOOpAMHALMU
Pa3IUYHBIX MO3ULUI B
COTPYZIHHUYECTBE, (HOPMYIHPYIOT
COOCTBEHHOE MHEHHE 1 MTO3ULIUI0

y4aeOHO —
MMO3HABATEIbH
BIil UHTEPEC K
HOBBIM OOIIUM
crocobam
pelleHus 3a1a4




IT) ¢ pacTBOpOM CepHOI KHUCIIOTHI
pa3auyHON TeMIepaTypbl
Hcnonb3oBanue  00OpyAOBaHHUS
ueHTpa «Touka pocta»

Karanuzatopsl

KaranuzaTtopsl 1 kataims.
MHrnomTopsl. AHTHOKCHIAHTEI.
JdemoHcTpanuu:

T'omoreHnHslil 1

TE€TEPOreHHbIA KaTaIN3bl.
DepMEHTATUBHBINA KaTalu3.
Wurubuposanue.

Jlao.onbIThI: 9. Paznoxxenue
MEPOKCHIA BOAOPOIA C TTIOMOIIBIO
okcuma wmapranma (IV) wm
karana3el. 10. OOHapykeHue
KaTasia3bl B HEKOTOPBIX MHUIIEBBIX
MPOTYKTaX.

11. Marubuposanue
B3aNMOJICHCTBHS KUCIIOT C
MeTallJIaM¥ YPOTPOTTHHOM

Hayuamcs: ucnonb3oBaTh npu
XapaKTepUCTUKE MPEBPAILICHUI
BEILIECTB MOHSATHUS
«KaTau3aTop», KUHTHOUTOPY,
«AHTUOKCHUIAHTHI, TPOBOJIUTH
HECJIO)KHBIE XUMHYECKHE OITBITHI
1 HaOJIOICHUS 32 U3MEHEHHSIMH
CBOICTB CBOMCTB BEILLECTB B
npolecce MpeBpalleHUl,
cobmronarhk npasmia Th u OT.
THonyuyam o3modcnocmo
HAy4umscs: TPaMOTHO
o0palnaThCs ¢ BEIICCTBAMHU B
MMOBCEHEBHOM KU3HU

PeryasituBHble: Y4uThIBatOT
IIPaBWIO B IUIAHUPOBAHUM H
KOHTpoJIe  crmocoba  perieHwus,

OCYIIECTBIISIFOT ITOLIIAr OBBII
KOHTPOJIb

Ilo3naBaTeJbHBIE:
CaMOCTOSITETEHO CO3Jal0T

AITOPUTM ACATCIBHOCTUT IIPpU
pelIeHr: IpodieM pa3IuIHOTO
XapakTepa

KoMMyHHKaTHBHBIE:
JoroBapuBaroTcs O COBMECTHOU
IOESITENbHOCTH,  HPUXOIAT K
o01IeMy pelIeHHIo, B TOM YHCIe U
CTOJIKHOBEHUIO HHTEPECOB

YcBoenue
MIPaBHUII
UHINBUIYTbH
Ooro u
6e30macHoOro
MOBEACHUS
BUC,
YTOXKAIOIINX
JKUA3HH H
3I0POBBIO
Jroen

O0o001IeHE U
CHCTEMAaTH3aLH
3HaHWH 10 TEeMe
«BBenenue»

Hayuamcs: 0600mate 3HaHUSA U
MIPEJICTABIIATE UX CXEeM, TaOJIHII,
Mpe3eHTauui

PerynasiTuBHble:

BHocsT HeoOXoauMble KOPPEKTUBEI
B JCWCTBHE MOCIIE €T0 3aBEPILICHHUS
Ha OCHOBE €0 M yueTa Xapakrepa
C/I€TaHHBIX OIUOOK
Ilo3naBaTesibHBIE:

CTpOHT p€UYCBOC BBLICKA3BIBAHHUC B

YCTHOH M MUCHMEHHOH (opme
KoMMykaTHBHBIE: KOHTPOIUPYIOT
JIeHCTBHS ITapTHEPA




10. | KouTpoJsbHasn KoHnTposb npenMeTHbIX U Hayuamcs: MPUMEHSTh PeryasituBHble: OCYLIECTBIIAIOT | Bripaxkaror
padoraNel MeTaIpeIMETHBIX yUeOHBIX MOJTy4YeHHbBIE 3HAHUS u MOIIArOBBI M UTOrOBBIA KOHTPOJIb | aneKBaTHOE
mo TeMe «BBemenuey» JlelicTBUM 1O TeMe « BBeneHue. c(hopMrpOBaHHBIE YMEHUS IS no pe3yibTaty Ilo3HaBaTe/ibHbIE: | TTOHIMAHUEC
OO0m1ast xapakTepUCTUKA penreHuns yueOHbIX 3a7ad CTPOSIT PEYEBOE BBICKA3BIBAHME B | MPUYMH
XUMHUYECKHUX YCTHOM ¥ TIHMCBMEHHOW (opMe | ycmexa u
3JIEMEHTOB ¥ XUMHYCCKHUX KommykaTusHbIe: YIUTBIBAKOT | Heycrexa
peakuuid. [Tepuoguyeckuii 3aKoH U pasHbIC MHCHHS W CTPEMATHCA K | yyeOHOM
[Tepuoanueckas KOOP/IMHAIINY PA3JINYHbIX TTO3UIIHI NESATEILHOCTH
CHUCTEMa XUMHYCCKHUX 3JICMCHTOB B COTPKYJTHU4CCTBE
J. 1. MenneneeBa»
Tema 1. MeTtamabi(184.)

11. | [onoxenne IlomoxeHne MeTamioB B Hayuamca: xapakrepusoBats | PeryiaTuBHbIe: Onpenensror
3JIEMEHTOB-METAIIIIOB B Ilepuonuueckoil cucreme METaIIIBI TI0 X MOJIOKEHUIO B | [[pHHUMAIOT U COXpaHSIOT yaeOHYIO CBOIO JIMYHYIO
[Meproanueckoit XMMHYECKUX DIIEMECHTOB IICXS J.1.Menneneesa, 3afady, INIAHAPYIOT CBOM JIECHCTBUA B | IO3UILIHIO,
CUCTEME O. WM. Menneneesa. OTIMCHIBATh CTPOEHHE COOTBETCTBHH C TIOCTABJICHHOM aJIcKBaTHYIO
J1. 1. MenneneeBa u MeTannnaeckas (u3nYecKue CBONCTBA 3ajaueil ¥ yCIOBUAME ee muddepeHuup
0COOEHHOCTH KpUCTAJUIMYECKas pelieTka u METAaJIIOB, OOBIACHSTD peanusamuu Io3HaBaTebHbIE: OBaHHYIO
CTPOCHHUS HX aTOMOB. MeETaJNINIECKask XUMHUIECCKast 3aBUCUMOCTb CBOMCTB VCIIob3y0T 3HAKOBO — CaMOOILICHKY
®u3nUecKrue CBOICTBA cBs3b. OOume husnueckue METaIUIOB OT UX MONIOKEHHT | cyvBoNHdeckHe cpeiCTBa CBOMX yCIIEXOB
meTauioB. CIuiaBsl CBOWCTBA METAJLIOB. [ICXD JI.11.Menneneena; KOMMyKaTHBHbIE: B yuebe

CIuraBel, MX CBOMCTBA U 3HAUCHHE.
JdeMoHcTpanum:
OO6pa3sIisl CIIaBOB

IHonyuam o3moorcnocmo
Hayuumuvcs: IPOrHO3UPOBAThH
CBOMCTBA HEU3YUYEHHBIX
9JIEMEHTOB U UX COSIMHEHHU I
Ha OCHOBE 3HAHMI O
MEPUOJUYECKOM 3aKOHE.

ApryMEHTHPYIOT CBOXO MO3HLIUIO U
KOOPAMHHUPYIOT €€ C MO3ULHH
MapTHEPOB B COTPYIHHUYECTBE




12.

XHuMHYECKHe CBOMCTBA
METAIIOB

XUMHUYECKHE CBOHCTBA METAIIOB
KaK BOCCTaHOBHUTEJICH, a TaK)Ke B
CBETE MX MOJIOKCHUS B
3JIEKTPOXUMUYECKOM PSITY
HaIpsHKEHUN METAILJIOB.
JdemMoHcTpanum:
BzaumoneiicTBre MeTaIIoB ¢
HeMeTaJllIaMHU.

JIa0. onbIThI:
12.B3auMopeiicTBUE pacTBOPOB
KHUCJIOT U COJIEH ¢ MeTaJJTaMu

Hcnons3oBanue 000pyTOBaHUS
uentpa «Touka poctay

Hayuamcs: onuceiBaTh
CBOMCTBA BEIIECTB HA OCHOBE
HaOJIFOJIEHHUH 3a UX
MpEeBpaILCHUSIMU,
JIEMOHCTPUPYEMBIMU
YUUTEIEM, UCCIIEI0BATh
CBOMCTBA BEIIIECTB B X0JI¢
BBITIOJTHEHUS J1a00paTOPHOTO
OIIBITA, JIENIaTh BHIBOALI O
3aKOHOMEPHOCTSIX CBOWCTB
METaJUIOB B MEPUOJIAX U
rpymnmax.

Ionyuam o3moorcnocmo
HayuumuvCcsi: IPOrHO3UPOBAThH
XUMHYCCKHE CBOHMCTBA
HEU3YUYECHHBIX 3JIEMEHTOB U UX
COCTUHCHMI Ha OCHOBE
3HAHUN O NEPUOJUIECKOM
3aKOHE.

PeryasiTuBHbIE:

IloctanoBka y4ueOHOI 3amaun Ha
OCHOBE COOTHECEHHS TOT0, UTO
M3BECTHO M YCBOCHO , M TOTO, YUTO
emie HenzBecTHO Ilo3HaBaTenbHBIE:
Beiasmxenue runotes, ux
000CHOBaHUE, 10KA3aTEIbCTBO

KommykaTuBHBIe:

Y4aBCcTByIOT B KOJUIEKTUBHOM
oOCcyXeHNH TPoOIeM, TPOSBISIIOT
aKTUBHOCTh BO B3aUMOJICHCTBHU IS
pelIeHns KOMMYHUKATHBHBIX H

IIO3HaBAaTCJIBHBIX 3a/1a4

DopMUPYIOT
YMEHHS
HCTIONIB30BATh
3HAHUA B OBITY

13.

Mertaiel B IpupoJie.
O6mue

CIIOCOOBI UX
MOJTyYEHUS

Mertasibl B mpupoae. Oorue
CIOCOOBI MX TOJTYYCHHUS.
Jla0. onbITHI:

13.  O3HakomiieHHE C
xkenesa 14. OkpammBaHue

pyaamu

Hayuamcs: cocTaBnsTh
YpaBHEHUS peakiuil ,
JIeKalX B OCHOBE
MOJIYYEHHS] METAJIIOB.
Honyuam o3moorcnocmo

PeryasiTuBHbIE:

YuuTBEIBAIOT IMpaBUJIO B IIJIAHUPOBAHUN
M KOHTpoOJie cmocoba  JAeHCTBUS
ITo3HaBaTeabHbIE:

Hcnonp3yroT mouck HeoOX0IMMOH

T'opnocts 3a
PpOCCHIICKYIO
HayKy

TUTAMEHH COJISIMHU ILEIOYHBIX
METaJJIOB
Hcnonb3oBanue  000pyoBaHUS
neHrtpa «Touka pocta»

HAYYUmsCsi: MIPUBOAMTD
IIPUMEPBHI YpaBHEHUI
peaKui, JexKalux B OCHOBE
MPOMBIIIUIEHHBIX ~ CIIOCOOOB
MOJIyYEHHS YyT'yYHA U CTallH.

MH(POPMALIUH 1151 BBIIOIHEHUS
yueOHBIX 3a/1aHHUI C UCII0Ib30BaHHEM
yueOHOM JTUTEPATYPHI
KommykaTuBHbIe:

YYUTHIBIOT pa3HbIE MHEHUS U
CTPEMATHCS K KOOPANHAIUH
Pa3IMYHBIX TO3ULUHN B
COTPYIHUYECTBE




14. | Pemenne  pacyeTHBIX PacueTrnnie 3a7aun 1Mo Hayuamcs: pelathb PeryasiTuBHble: OsrazeHune
3aa4 C  IIOHSITHEM YPABHEHUSM XUMHYECKUX pacdyeTHBIE  3amadyd 10 O1eHnBaOT MPaBWIBHOCTh | HaBBIKAMH JIJIs
MACCo8as 005 6blX00d peakiui, MPOTEKAIOIIUX C YPaBHCHMAM XHMMHYCCKHUX BBITIOJIHEHUSI JIEUCTBUS Ha YPOBHE MPaKTUYECKON
npoOyKma Y4aCTHEM METAJIOB U UX peaKiyy, IpOTEKatomNX ¢ aJICeKBaTHOM PETPOCIEKUBHOM OLEHKU | JCATCILHOCTH

COC/IMHCHUH YHacTHEM METAJLIOB 1 HX To3uaBaTeabHbIe:
COCZIMHCHNH. Bri6bupatot Hanbonee 3(hhekTUBHbIC
Tonyuam 6o3moorcnocms
CIOCOOBI pEIICHUs 3aj1a4,
HAY4umscs: permarhb
KOHTPOJIUPYIOT U OIEHUBAIOT
OJIMMITHAIHEIC 3a1a4H.
MPOLIECCUH PE3YNIBTAT NEATEIHLHOCTU
KommykaTuBHBIe:
Kontponupytot neficTBus napTHepa

15. | IloHsATHE O KOPPO3UH Koppozusi MetamnoB u crocoOwl | Hayyamces: ucnionb30BatTh py | PeryisiTuBHbIE: VYmenue

METaJLJIOB 0OpBOBI ¢ HE XapakTEePUCTUKE METAJIIIOB U Paznuuaror crioco6 u HHTETpUPOBAT
UX COECIMHEHUN NIOHSTHS e3VIILTAT IEHCTRHS b [IOJIy4YECHHBIE
pesy. a y
«KOPPO3HS METAJITIOBY
«xnﬁﬁmecxaa Kopposn,;l» Tosuasareanupie: SHAt B
’ BrameroT o01uM IpueMoM HPAKTAICCKUX
«QIEKTPOXUMUYECKast YCIORMSX
KOPPO3Hs1», HAXO/IHTE pemrenus 3a1ad KoMmmMykaTuBHbIe:
CITOCOOBI 3aIUTEl METAJIOB I[OFOBapI/IBaIOTCSI O COBMECTHOU
OT KOPPO3HH. JIESATSIILHOCTM, TIPUXOIAT K 00IIeMy
Tonyuam o3mooicnocmo peIIeHUIO
Hayuumovcsi : IPUMEHSITh
3HAHUS O KOPPO3HH B KU3HH.
16. | Lllenoynble  METaAJUIBL: OO01mas xapakTeprucTuKa Hayuamucsa: naBath PeryasiTuBHbIE: PazButne
o011ast XapakTeprCTHKa MIEIOYHBIX METAUTOB. MeTallIbl B | XapaKTEePUCTUKY MIEIIOYHBIM [InanupyroT cBOU ACUCTBUS B CBSA3U ¢ | OCO3HAHHOTO,
npupoze. O0mue crnocoos! ux MeETaJlJIaM II0 UX IOJDKEHHUIO B | MTOCTABJICHHOM 3a/ladyei U yciaoBusmMu | YBAXKHUTEIBHOT
nosryueHusi. CTpoeHre aTOMOB. [ICXD JI.1.Menneneena, ee pemenus llo3HaBaTe/bHbBIE: oun
HlenquHe METaJlJIbl — IPOCTHIC HUCCIICa0BATh CBOWCTBA CraBsaT u (l)OpMyJ'H/IpyIOT LEIH U I[06p0)KeHaTeH
BHOTO

BC€HOICCTBA

IICJIOYHBIX METAJIJIOB — KaK
IMMPOCTHIX BCILIECTB. HOﬂyqam
BO3MOMNCHOCHIb HAYYUMBCAL.
I'paMOTHO

poOJIEMBI ypOKa

KommykaTuBHBIe:
AJIEKBAaTHO HUCIONB3YIOT PEUYEBHIE

OTHOUICHHUS K

Apyromy
yenoBeky. Ero




oOpamarecsi ¢ BeIIeCTBAaMU B| cpeacTBa s 3P(PEKTUBHOTO PEIICHNS | MHCHHIO,
MIOBCEAHEBHOM JKU3HHU. KOMMYHHMKAaTUBHBIX 33724 CIIOCOOHOCTH
BECTH AUAJIOT
C IpyTUMH
JFOABMU
17. | CoenvHeHHs MWETOUYHBIX Baxwneiimue coeauHenus | Hayuamcs: Xapaktepu3oBaTh | PeryJjsiTuBHbIE:
METAaJIOB IIETOYHBIX METAUIOB — OKCH/bBI, | PU3MYECKME M XMMHYECKHE | YUMTHIBAIOT MPABUIO B IUIAHUPOBAHUM
THIPOKCUIIBI W COMH (XJIOpUIbI, | CBOHCTBA OKCHJIOB U | g xoHTpOJIE criocoba pereHus
THIPOKCHJIOB €JIOYHBIX
KapOOHATHI, CyNIb(aThl, HUTPATHI), Ap i i Mo3HABATEALHbIE:
i METaJIOB COCTaBIISITh .
HX CBOHCTBA Hu HpHMeHeHEIe B XI/IMI/I‘IGCK’I/IG ypaBHeHHs Hcnonb3yroT mouck HeoOX0IMMO
HapoIHOM Xxo3stiicTBe. KanuitHbie S, b opMAIIH [T BBIMONHEHHS
yRoGpenus. XapaKTepU3yIOLIe CBOWCTBA p .
HIETOYHBIX METATIOB, permars | YICOHPIX 3a/aHuii ¢ HCTIOMb30BAHMEM
Jemonctpanuu: OOpasiis! . 4eGHO TUTDATYDEI
LETOMHBIX 1 «ENOYKW»  TpeBpamieHuii. | ¥ patyp
€JIOYHO3EMENILHBIX METAJIIIOB Hony-am sozmodicnocmp | KOMMyKaTHBHLLE:
m o ’ Hay4umbCcsA.: COCTaBJIATH Yyureisaior pa3HbIC MHCHUA n
B3auMOnCHCTBHE HATPUS, JINTUS C i CTPEMSITCS K KOOPAMHALIMN Pa3IHYHBIX
BOJI0i1. B3anmoneiictBue natpus ¢ | (ICTOIKID MPCBPAIICHII. .
MO3HULHUI B COTPYAHUYECTBE
KHCJIOPOJIOM
18. | Lenouyno3emenbHbIC OO0miast xapaKTepUCTUKA Hayuamscsa: naBathb PeryasiTuBHbIe: PazButHe
METaJUIbL: 00I1as 3JIEMEHTOB IVIABHON MOATPYIIIIBI XapaKTePUCTUKY [TnaHUpyIOT CBOU ICHCTBHUS B CBSI3H C 0CO3HAHHOTO,
XapaKTEePUCTHUKA II rpynmnel. CTpoeHne aToMoB. MICITOTHO3CMCIIBHBIM MOCTaBJICHHOH 3aja4yei u ycnopusiMu | YBAXKUTCJILHOT
[IenouHO3eMeNbHBIE METaJUIbI MCTaJIJIaM TI0 MX TOJLKCHHIO B | ee pemenus [lo3HaBaTebHBIE: on
— MPOCTHIE BENIECTBA. [ICXS 1.1 Menneneesa, Crasst 1 pOpMyYIUPYIOT LEIH U n06poxenaTen
XapaKTepu30BaTh COCTaB BHOTO
poOJIeMBI ypoKa
aTOMOB, HCCIIEJIOBATh K OTHOIIICHUS K
CBOMCTBA IIEIOYHBIX OMMyKaTHBHBIE: IpyrOMy
METAJLIOB — KaK POCTHIX AJIeKBaTHO HUCHOJIb3YIOT PeUeBBIE genoexy. Ero
BEIIECTB. cpencta 1i1st 3 GEKTUBHOTO PELICHUS MHEHHIO,
Ionyuam 603modxcHocmb KOMMYHHMKAaTUBHBIX 33724 CIOCOOHOCTH

HAyyumsCs: TpPaMOTHO
obOparmaThCs C BEMEeCTBaMH B
TIOBCEIHEBHON KU3HHU

B€CTH quaJIor




19.

CoennueHus
[EJIOYHO3EMENIBHBIX
METAJIOB

Baxneiimue COCIUHCHHUS
IIEJIOYHO3EMENNBHBIX  METaJIOB
— OKCHIBI, THAPOKCHIBI U COJU
(x0puabl, KapOOHATHI, HUTPATHI,
cynabdarter,  (docdatsr), nx
CBOMCTBA M TPUMEHEHHUE B
HapOJIHOM XO3SIUCTBE.

Hayuamcsa: xapaxrepu3oBaTh
bU3udecKue M XUMHUYECKHC
CBOMCTBaA OKCHJIOB u
TUIPOKCHIIOB
IIEJIOYHO3EMEIbHBIX
METaJIJIOB, COCTaBJIATh
XUMHYCCKHUE ypaBHEHHUS,

PeryasiTuBHbIe:

YYUTHIBAIOT MPAaBUIIO B TUTAHUPOBAHUN
M KOHTpPOJE Ccrmocoba  pemieHHs
ITo3HaBaTeabHBIE:

Hcnonb3yroT mouck HeoOX0IMMO
WHGOPMAITUH JUTS BEITIOTHCHUS
y4eOHBIX 33/IaHUH C UCTIOTB30BAaHIEM

C IPYTHMH
JIFObMU

JeMoHcTpanuu: XapaKTepU3yIoWne CBOHCTBA | yyeGHoif muTpaTypbl
WENOYHBIX METAUIOB, PEIATE | |oyvyKaTHBHDIE:
BzaumopeiicTBue KaabLus C «UIENOYKW» NpeBpalCHU. YYuTHIBalOT  pa3Hble MHEHUS W

BOJIOH. B3auMoaelicTBue Maraus c
KucIopoaoM. JIab. onbITHI:

15. B3anmopaelcTBHE KaJIbIUS C
BOJION. 16. [omyuenue
THIPOKCUIA KaJIbIIMS "
HCCJICIOBAHUE €T0 CBOMCTB

Hcnons3oBanue o0opynoBaHUs
nentpa «Touka pocTay

THonyyam 6o3modicHOCHY
Hay4umscs:  COCTaBIISThH
UETIOYKW» IPEBPAILECHUN

CTPEMATCS K KOOPAMHALUU PA3IUYHBIX
MIO3ULIUN B COTPYAHUYECTBE




20. | AnroMuHHN - Crtpoenue aroma, Qusuueckue u| Hayuamovcs: naBathb PeryasiTuBHble: DopMHUPYIOT
HCpCXOI[HBIﬁ DJICMCHT. XAMHWYECKHUE CBOMCTBA AJTFOMUHUASA XapaKTCPpUCTUKY AJTFOMUHUSA HJ'IaHI/Ip}IIOT CBOU HGIZCTBHX C HHTEPEC K
Duzuyeckue u KaK IPOCTOTO BEIIECTBA 1o ero nomkennio B IICX3 MMOCTABIICHHOH 3a7a4eil ¥ yCIOBUSME | KOHKPETHOMY
XHMHYECKUE CBOMCTBA JI.11.Menneneena, ee peleHnsl, OLEHUBAIOT XHMHYECKOMY
amtomunus. [lonyuenue XapaKTepH30BaTh COCTaB [PABHJIBHOCTh BBIMONHEHHS NEHCTBUS | SIEMEHTY
Y IpUMEHEeHHE aToMa, XapaKTepru30BaTh Mo3HABATEALHEIE:

ATIOMUHH (1)1/131/1 HCCKHE M XHMIHECKHE CaMOCTOSTEIBHO BBIACISIOT U
CBOIICTBA ATFOMUHHA,
0OBACHATH 3aBHCHMOCTD (bopmymipytoT nosnasarenbHyro
CBOMCTB AIFOMHHHS OT €0 11eJ1b, UCTIONB3YIOT O0IIUE PUESMBI
notoxenus B [ICXD pemienus 3anau KommykaTuBHbIE:
JI.M.Menneneesa, 00bsicHATh | JIOIYCKarOT BO3MOXHOCTh Pa3IMYHbIX
NPUYUHBI XUMHYECKOM TOYEK 3pEHUs, B TOM YHUCIIE HE
UHEPTHOCTH aJTFOMUHHS. COBMAIAONINX C UX COOCTBeHHOU. U
Honyuam 6o3mozxcnocms OPHCHTHUPYIOTCA Ha ITO3HUIHIO
Hayyumwvcs. TPaMOTHO napTHepa B oOmieHun u
o0pamaThes ¢ BEIECTBAMK B | B3aUMOJICHCTBUH
MMOBCEHEBHOM KU3HU

21. | CoennHEHUS AIFOMUAHUS CoenMHEHNs alfOMAHUS — Hayuamca: xapakrepuzoBats | PerynaTuBHbIe: DopMHUPYIOT
— OKCHJI ¥ TUIPOKCHT, UX ¢u3nyecKkue U XUMHYECKHE | YUHTHIBAIOT MIPABUJIO B IJITAHUPOBAHUHU | YMEHHE
OKCHUJ] ¥ TUAPOKCU]T, UX amMQOTepHBIN XapaKTep. CBOIicTBa OKCHJIa U | M  KOHTpPOJE crocoba  pelleHHsi | KHTErPUpOBar
amM(pOTepHBIN XapakTep. Baxwneiiue conu aTrOMUHHUA. THIPOKCH]IA ATIOMHUHAA, | [[o3HABATEILHBIE: b TIOJTyYCHHEIE

[IpumeHeHune amoMUHUS U COCTaBJISTh XHUMUYECKHE | J]crio/1b3yIOT MOMCK HEOOXOAMMOI 3HAHUS B

ero coenuHenui. Jlao. YPaBHEHHH, MH(OPMALIMHY JUTSl BHIIOIHCHHS NPKTUYECKYIO
ONBITHI: XapaKTePHU3YIOIINEe CBOCTBA | yyeGHBIX 3a[aHUi C HCIONB30BaHHEM | KU3HB
17.11ony 4 e Hu e ruIpoKcuaa ATFOMUHUS, pemarb | yyeGHOI IUTpaTyphl

ATIOMHUHHUS 1 «IETIOUKM»  TPEeBpaICHHA. KoMMyKaTHBHBIE:

WCCIIe/IOBaHNE Honyuam 6O3MODCHOCIL | K GHTpoNMpyIOT JCHCTBHE IAPTHEPa

€r0 CBOUCTB.

Haydumbscs: COCTABJATH

«IOCITOYKMN» HpeBpaH_[CHI/Iﬁ




22.

IIpakTHyeckas: padoTa
Nel

OcymecTBieHue
LENOYKH XMMHYECKUX
MpeBpaIleHU I
Hcnons3oBanue
000pyIOBaHMS IEHTPA
«Touxka pocray

OcymiecTBIICHAE TIETTOYKH
XUMHYECKAX
MpeBpaIleHU I

Hayuamcsa: oOpamartbes ¢
J1abopaTOPHBIM
obopynoBaHuEM u
HarpeBaTeIbHbIMU
npuOOpaMu B COOTBETCTBUHM C
MpaBHJIaMHU TEXHUKH
0e30IacCHOCTH,  OIHCHIBATh

XMUMHYECKUN DKCIIEPUMEHT C
IMOMOILBIO  SI3bIKA  XHMMHH,
JeaaTh BBIBOZIBI 1o
pe3yibTaTaM dSKCHEePUMEHTA.
Honyuam B03MONCHOCTD
HAYYUmvCsi: 0CO3HABaTh
HEOOXOIMMOCTDb COOJIIOACHHS
mpaBuilb u  OT ;s

PeryasiTuBHble:
OCyYIIECTBIISAIOT MOMIATOBBIA KOHTPOIH
0 pe3yIbTaTy

Ilo3naBaTebHbIE:

Brnazgeror oOmmm npremMom

pemrenus 3agad KoMmmMykaTuBHbIe:
YYuTHIBaIOT  pa3Hble MHEHUS U
CTPEMSITCS. K KOOPAUHAIIUU PA3ITUIHBIX
MO3ULIUN B COTPYAHUYECTBE

PazButne
KOMMYHHKATH
BHOT'O
KOMIIOHEHTA B
00IIeHUN U
COTPYTHUYECT
BE co
CBEPCTHUKAMU
U YYUTCIISIMU

COXpaHEHHUs 3I0POBBSI
OKPY)KaIOIIUX.

23. | Kemezo — sieMeHT Pacnonoxxenne xenesa B Hayuamuvca: naBatb | PeryJsiTuBHBIE: DopMHUPYIOT
VIIIrpynmsl no604HOM HCXD.U. Menneneesa u XapaKTepUCTUKY Kele3a MO | [lnaHupyroT CBOM JAEHCTBHSA C UHTEpeC K
MTOATPYTIITEL. CTPOCHHE €ro atoma. Ouzuueckne | ero nomkennto B IICXD | pocrasnennoit 3anaueii M yCIOBUAMH | KOHKPETHOMY
DusHYecKie - Y XMMHYECKUE CBOUCTBA JKeJle3a .. .Menneneesa, ee PEIlCHNS, OIICHUBAIOT XUMHYECKOMY
XMMHYECKHE CBOWCTBa — IIPOCTOT'O BEHICCTBA XapaKTeprsoBaTh COCTAB | npaBUIILHOCTD BBLINOIHEHHUS IEHCTBUS | BJIEMEHTY

aToma, XAPAKTCPH3OBATD | [for oo o hIe:

)kenesa. Haxoxnenue B
MIPUPOJIE.

¢usnuecKkue W XUMHYECCKUE
CBOICTBA JKejie3a, OOBICHSTH
3aBUCUMOCTH CBOMCTB XKeJe3a
oT ero monoxenus B [ICXD
JI.M1.Menneneena,

HCCIIEIOBATh CBOWCTBa
JKEJIE3a B XOJ€ BBIIIOJIHCHUA
71a00paTOPHOTO OTIBITA,
OTIMCHIBATh XUMHUYECKUHT
IKCIIEPUMEHT.

THonyuam B03MONCHOCD

HAYYUMbCs: rpaMOTHO

obOparmaThCs C BEMEeCTBaMH B
MOBCEIHEBHON KU3HHA

CaMOCTOSITeITbHO BBIJCISIOT U
(hOpMYJTUPYIOT MO3HABATEIBHYIO
1eJTb, UCTIOJIB3YIOT OOIIHE TPHEMBI
pemrenus 3a1ad KoMmMykaTuBHbIE:
JlotmyckaroT BO3MOXKHOCTh Pa3InIHBIX
TOYEK 3pEHUs], B TOM YHUCIIE HE
COBITAJAIOIINX C UX cOOCTBEHHOM.
OPHUEHTHPYIOTCS Ha TIO3UITHIO
nmapTHepa B OOIIEHNH U
B3auMOJICCTBUH




24. | CoenuHeHHs  JKeyes3a Tenetnueckue psaasl Fe? u Fe3* Hayuamcsa: xapakrepu3zoBaTb | PeryjasiTuBHbIe: PazButue
+2,+3 UX Ka4eCTBEHHOE Baxneiimme comm  xenesa. ¢u3nyecKkne U XUMHYECKHE | YUWTBHIBAIOT MIPABHUIIO B TUNIAHUPOBAHUH | OCO3HAHHOTO,
oTIpe/ieTICHHe. 3HaueHme Keneza CBOIICTBA OKCHIOB U 1 KOHTPOJIE CII0C00a perIeHus YBa)KHUTEITHHOT
I'eneruueckue psaasl  Fe Y €r0 COEIMHEHUH AJIsl OPUPOABl U | TUAPOKCUIOB )kernesa, | [lo3HaBaTeJbHbIE: ou
"2y Fe ™, HApPOIHOTO XO034MCcTBa. | COCTaBIAThH xummdeckue | Mcmonp3yroT monck HeoOXoauMon nmobporkemaTe

JIeMOHCTpAIHH. ypaBHEHUH, WHQOPMALIUH IS BBITIOTHEHHS BHOTO
B3anMoJeiicTBIHE METamioB C XapakTepu3yIOINe CBOWCTBA | yueOHBIX 3aJlaHU C UCHOIb30BAaHUEM | OTHOIICHHUS K
HEMETALIAMI. Tonyuenne COEIMHEHU xKenesa, | yueOHOM TUTPaTyphl JIpyromy
rugpokcuos xenesa (I1) u (I10). MIPOBOJIUTH KauecTBeHHble | KoMMykaTuBHBIE: yenoBeky. Ero
J126. ONBITHL: peaxkiuy, TOATBEPXKIAIOMINE | YUUTHIBAIOT pa3Hble MHEHHS U | MHCHHIO,
18 BsaumoeiicTaue xKenesa ¢ | HAMIAE B BOJHBIX PACTBOPAX | CTPEMATCA K KOOPAMHAIMHI PA3ITHIHbIX CIOCOOHOCTH
COTSIHOMN KHCIOTOR. KaTHOHOB JKenesa, pemaTVL MTO3UIWIA B COTPYTHUYECTBE BECTH JTHAJIOT
«IUETIOUKW»  TPEeBpaICHAN. c MU
19. [Torygenue ruapoKCUIOB 1 pespaill APYT
Honyyam B03MONCHOCb JOBMHU
skenesa (1) u (1) u uzyuenue ux
. HAYy4umscs: COCTaBJIATh
CBOIICTB. N
«IETIOUKM»  IpeBpalieHuH
Hcnons3oBanue o0opymoBaHUs 1 peBpalll ’
COCTaBJISATh MOJIEKYJISIPHBIE U
ueHtpa «Touka poctay
MOJTHBIE HWOHHBIE YpaBHEHUS
M0 COKPAIEHHBIM HOHHBIM
ypaBHEHUSIM

25. | IIpakTH4eckas padora ITony4eHue u CBOMCTBA Hayuamcs: obpamartecs ¢ | PeryJasTHBHBbIE: Osnanenue
Ne2 COEJIMHEHUH METAJLIIOB 1m1a060pPaTOPHBIM OCYIIECTBIAIOT TOMIATOBBI KOHTPOJb| HABBIKAMU IS
[Tomyuenue u cBoiicTBa 00opy10BaHHEM U | TIO pe3yibTary MPaKTUYECKOM
COGI[I/IHGHI/II‘/’I METAJIJIOB Harpe€BaTCJIbHbBIMU JACATCIIbHOCTHU

npuOOPaMU B COOTBETCTBUY C | [[o3HABATEIBLHBIC:
HpaBuyiaMn TCXHUKM | CtposiT peueBOe BHICKa3bIBAHHUE B
0e30IaCHOCTH,  OIKCHIBATH

XUMUYECKUN SKCIEPUMEHT C
IMOMOIILI0  SI3BIKA  XMMHH,
JIenaTh BBIBOJIBI o
pe3yibTaTaM 3KCIIEPUMEHTA.
Honyuam 603MONCHOCHb
HAYYUMBCAL: 0CO3HABaTh
HEOOXOIMMOCTb COOJIFOACHHMS
mpasuwilb wu  OT  mux

YCTHOH ¥ mNHChMEHHOU (opme
KommykaTuBHbIe:

YYuTHIBAIOT  pa3Hble MHEHHA U
CTPEeMATCS K KOOPAWHAIIUH Pa3IHIHBIX
MO3ULUH B COTPYTHUUECTBE




COXpaHeHUs
OKPYKAIOIIHX.

3/I0POBBS

26.

IIpakTHyeckast padoTa
Ne3

Pewenne
SKCIICPUMCHTAJIbHBIX
3ajJ]a4d Ha pacrio3HABaHHE
U MOJIyYEeHHE

Pemenne OKCIICPUMCHTAJIbHBIX
3aga4 Ha pacrio3HaBaHUE "
IMOJIy4CHUC COCIMHEHHUI METAJIJIOB

Hayuamcsi: obpamarbes ¢
nabopaTopHBIM
000pyIOBaHUEM H
HarpeBaTelIbHBIMU IPHOOpPaMHU
B COOTBETCTBUH C MPABUIIAMH
TEXHHUKH 0€30MacHOCTH,
OITUCHIBATH

Pel"y.]'lﬂTlrlB]-[ble:

OCyHmIeCTBIAIOT TMOIIATOBBIM KOHTPOJH

0 pe3ysbTaTy

IHo3naBaresabHbie: [IpoBondar
CpaBHEHHE M KJIaCCH(PUKAIUIO

Osnanenue
HaBBIKAMH IS
MPaKTUYECKOU
JIeATETTLHOCTH

COeTMHEHUN IO 3a/JaHHBIM

METaJJIOB XUMHYECKUN DKCIEPUMEHT C | KPUTEPHUSIM
IIOMOIIIBIO A3bIKA XHUMHH, KOMMyKaTI/IBHLIeZ
ACIaTh BBIBO/IBI 1O | JloroBapHBarOTCsI O COBMECTHBIX
pesynbTaTaM SKCHEPUMEHTA. | neficTBUSAX B Pa3JIMYHBIX CUTYaLUIX
THonyuam B03MOJICHOCb
HAYYUmMvC: OCO3HaBaTh

HEOOXOAMMOCTE COOJIIOZEHHMS
mpasuwnlb w OT  mua
COXpAHEHUsI CBOETO 3I0POBbS
U OKPYXKAFOIIHX.




27. | O6oOIeHNe 3HAHWI 110 Hayuamcs: 000011aTh PeryasiTuBHble: Bripaxator
Teme «MeTamibny 3HaHHAA ¥ TIPEICTABIATH UX BHocAT He00X0UMbIE KOPPEKTUBBI B | aJIeKBATHOE
CXeM, TaOJIHII, TPe3CHTAITH JEWCTBUE TOCJIE €r0 3aBEPLICHUS Ha IIOHUMAaHUE
OCHOBE €T0 U yueTa Xapakrepa IPUYMH ycIiexa
CAETaHHBIX OIINOOK U Heycliexa
Ilo3HaBaTe/bHbBIE: yaeOHOU
CrposiT pedeBOe  BBICKa3blBaHHE B ACATCIBHOCTH
YCTHOH W MMChMEHHOHU opme
KomMmykaTuBHBIE: KOHTPOJIHPYIOT
JIEUCTBUA MMapTHEpa
28. | KonTpoabhas paGora KonTpone mnpeaMeTHBIX W Hayuamcsa: IpUMEHATh | PeryjsitTuBHbIe: IIpossnsroT
Ne2 METanpeMETHbIX  y4eOHBIX momydeHHble  3HaHUS W | OCyIIECTBISIOT UTOTOBBIN U OTBETCTBEHHOCTH
o Teme «MeTaJIbhy JNeUCTBHH IO TeMe «MeTajiibly C(hopMHUPOBaHHBIE ~ YMEHMS | IIOLIATOBBIM KOHTPOJb [0 PE3YIbTATy | 32 PE3yJIbTaThI
JUIS PCIICHAS Y4eOHBIX 33189 | [[o3HABaTe/IbHbIE:
CTposiT pedeBOoE  BBICKa3blBaHHE B
YCTHOH W MMCEMEHHOU opme
KommyKkaTHBHBIE: KOHTPOIUPYIOT
JIEUCTBHUSI MAPTHEPA
Tema 3. Hemeramibi(284.)
29. | OOmast xapaKTepHCTUKA OOmast  xapakTepHCTHKa Hayuamca: naBats PeryasituBHbIe: dopMupoBaHUE

HEMCTAJIJIOB

HEMETAJJIOB: ITOJIOKEHUE B
[lepuonuueckoit cucreme
XUMUYECKHX JIEMEHTOB

J. . MenaeneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,
3neKTpooTpunarenbHocTs (D0)
KaK Mepa «HEMETAJUTMIHOCTI,
psan 90. Kpucrammyeckoe
CTPOEHHE HEMETAJIOB — IMPOCTHIX
BEIIEeCTB. AJJIOTPOITHSI.
dusnueckue

OTIpeIeTICHUS TIOHSITHSIM
«IEKTPOOTPHUIIATEIIBHOCTEY «
AJUTOTPOIIHSDY
XapaKTepU30BaTh HEMETAIUTBI
o ux mnoJjioxkennto B [ICXD
JI.11.MenneneeBa, onuceIBaTh
cTpoeHue (hr3nYecKue
CBOICTBA HEMETAJIJIOB,
00BACHATH 3aBUCUMOCTD
CBOMCTB HEMETAJJIOB OT UX
noyioskeHusa IICXD

[InanupyroT cBOM A€MCTBUS B
CBSI3U C IIOCTAaBJIICHHON 3aauel u

YCIIOBUSIMH €€ PeIeHUs
Ilo3naBaTenbHbIE:

CraBsT 1 GOPMYIUPYIOT LEIH U
Mpo0GJIeMBl ypoKa

KommykaTuBHBIE:
AJICKBATHO UCTIONIL3YIOT PEUYCBBIC
cpenctia s 9QHEeKTUBHOTO
pelIeHnss KOMMYHUKATUBHBIX
3a/aq

TOTOBHOCTH U
CIIOCOOHOCTH K
00y4YeHUIO U
CaMOPAa3BUTHIO U
€caMo00pa30BaHUIO
Ha OCHOBE
MOTHUBALIUU K
00y4YeHUIO U
MTO3HAHHIO




CBOMCTBaA
OTHOCHUTENHLHOCTD MOHSITHI

«MCETAII» U «HEMETAJLID)

HCMCTAJIJIOB.

J.N.MenneneeBa;coCcTaBIIsITh
Ha3BaHUS COCTUHCHUI
HEMETAJIOB 10 (hopMyIie U
(hopMyI IO Ha3BaHUIO,
Hay4aTcs IaBaTh
OTIPECIICHUS «AJIOTPOITHSY,
«AITTOTPOITHBIC
Moaudukanumy. Iloryuam
B03MONCHOCIb HAYYUMBCSL.
MIPOTHO3UPOBATH CBOMCTBA
HEU3yUYEHHBIX 3JICMCHTOB U
WX COCIMHCHUN HA OCHOBE
3HaHUU O MEPUOIUYECKOM
3aKOHE

30.

OO01e XUMHUYECKHUE
CBOMCTBA
HEMETAJIJIOB.

Hewmerannsl B npupoae
U CTIIOCOOBI UX

MOJTYYEHHUS

OO011e XUMUYECKHE CBOMCTBA
HEMETAIUIOB

Hayuamcs: xapakTepu3oBarb
CTpOEHHE HEMETAIUIOB, O0IIHe
XUMHYCCKHE CBOHMCTBA
HEMETAJIJIOB, OIMCHIBATH
o0IIMe XUMUYECKHE CBOMCTBA
HEMETAJIOB C IIOMOIIBIO
SI3BIKA XMMHH, COCTABIATE
YpaBHEHUS] XUMUYIECKIX
peaxiuii, XxapakTepu3yoIuX
XHUMHUYECKHE CBOMCTBA
HEMETAJUIOB UX COEAUHEHUIN
Tonyuam o3mooicnocmo
HayyumovCsi: IPOrHO3UPOBATH
CBONCTBA HEU3YYEHHBIX
9JICMCHTOB U UX COCANHCHUMN
Ha OCHOBE 3HAHHH O
MEPUOIUYECKOM 3aKOHE

PerynasiTuBHbIe:
[TocranoBka yueOHOI1 3a1aun Ha
OCHOBE COOTHECEHUS TOTO, YTO

H3BECTHO U YCBOCHO , U TOTO, YTO

emie HEU3BECTHO
Ilo3naBaTejibHbIE:
BI)II[BI/I)KGHI/IC THUIIOTE3, UX
000CHOBAHUE, T0KA3ATEIHCTBO

KoMMmykaTuBHbIE:
yanCTByIOT B KOJIJICKTUBHOM
00CyXJIeHIH TIpo0IIeM,
HPOSIBIISIFOT aKTUBHOCTD BO
B3aMMOJICHCTBHU JUISl PEIICHUSI
KOMMYHUKATHUBHBIX
MO3HABATEIILHBIX 3324

PasBuBaror
0CO3HaHHOE
OTHOILIEHHE K
CBOUM
COOCTBEHHBIM
MOCTYITKaM




31.

Bonopon

TTonoxenue Bogopoa B
Ilepuonuueckoit cucreme
XUMHUYECKHX 3JIEMEHTOB

. . Menneneera. CTpoeHne
aToMa U MoJieKynbl. Puznyeckue
Y XUMUYECKHE CBOICTBA
BOJIOPOJA, €TO MOIYICHUE H
npuMeHeHue. Jlad. onbIThI:

20. Ilomyuenne

Hayuamcs: xapaktepu3zoBath
BOJIOPOJI IO €T0 TOJI0KECHHIO
B [ICXD JI..1.MeHaeneena,
XapaKTepPH30BaTh CTPOCHUE
aToMa BOJIOpO/ia, OOBIICHATh
€ro BO3MOJKHBIEC CTCIICHH
OKUCJICHUS, XapaKTePHU30BaTh
(U3UYECKUEC U XUMHYECKUE
CBOICTBa BOJIOPO/JIA,
OOBSCHITH 3aBUCHMOCTh

PeryasiTuBHbIe:

PaznmuyaroT crioco6 u

pe3yJIbTaT NEUCTBUA
IMo3naBaTeabHble: Braneot
00IIIIM TTPUEMOM

peuieHus 3aaau
KommykaTuBHbI€:
JoroBapuBaroTcsi 0 COBMECTHOM
JESTeTFHOCTH TI0J] PyKOBOJCTBOM
YAUTENS

DopMUPYIOT
KOMMYHUKATUBHBIH
KOMITOHEHT B
oOmeHny n
COTPYAHUYECTBE CO
CBEPCTHHKAMU B
nporecce
o0Opa3oBaTeIbHOMN
JIeSTeIbHOCTH

1 pacClio3HaBaHHUEC BOAOPOIa

Hcnonb3oBanne 000pynOBaHUS
uentpa «Touka poctay

CBOMCTB BOJOpOJa 0T
mojoxkeauss ero B IICXDO
JI.M1.MenneneeBa, OnucChBaTh
nmabopaTopHbIe u
MPOMBIIIIIEHHBIE  CHOCOOBI
MOJIYYCHHsI  BOJOpOAA
Honyuam B803MOINCHOCHD
HAyYumoC: OOBSCHSTH
JIBOHCTBEHHOE  IOJIO)KCHHE
Bogopoaa B [ICXD
Jd.N.Menneneepa, rpaMOTHO
oOpalnaThcs ¢ BellecTBaMy B
MTOBCETHEBHOMN JKH3HU




32.

Bona

CtpoeHHne MOJIEKYITHI.
Bonopomanas xumudeckas CBS3b.
®u3nyecKue CBOMCTBA BOJBL.
AHOMaJIUU CBOWICTB BOJIBI.
I'mapodunbabie U rHAPOPOOHEIE
BELECTBA. XMUMUYECKHE CBOMCTBA
BOoAblL. KpyroBopoT BoAbI B
npupoze. Bomoounctka. Aspanus
BOJIBI. BBITOBBIE PUIIBTPEIL.
MunepanbHbie BOJIBL.
HuctunnupoBaHHas BoJia, €€
MoNTydeHNe U IpUMEHEHHeE.

Jlab. ombITHI:

21. Uccnenosanne
MOBEPXHOCTHOT'O HATSDKEHUS
BOJIBI.

22. PactBopenue
TIepMaHTaHaTa Kajausl WIH
MEIHOT0 Kyrnopoca B Boje. 23.
I'mapatanust 06e3B0KEHHOTO
cynetara memu (11). 24.
H3zrorosienne rurcoBoro
oTmedarka. 25.

O3HaKOMIJIEHHE C KOJUIEKIUEH
OBITOBBIX (DUITBTPOB.

26. O3HaKOMIIEHHE C COCTABOM
MHUHEPAIbHON BOJbI

Hayuyamcs : xapaxTepu30BaTh
CTPOCHUE MOJICKYJTbI
BOJZIOPOAa, (PU3UUYECKUE U
XHUMHUYECKHE CBONUCTBA BOJIHI,
O0OBSACHSTH AHOMAIIUU BOJIBI,
CHOCOOBI OYHUCTKH BOBI,
NPUMEHSTh B OBITY (QUIBTPEI
JUTSL OYMCTKU BOJIBI,
MPaBWILHO UCIIOJIH30BATh
MUHEPAITBHYIO BOJY,
BBITIOJIHSITH PacueThl 10
YPaBHEHUSAM XUMHUYCCKHX
peaKkuui, MPOTEKAIOIIUX C
yuactueM Bofbl. [lonyuam
B03MOJICHOCIb HAYUUMBCA!
00BEKTUBHO OIICHUBATH
UH(GOPMAITUIO O BEIIECTBAX U
XUMHUYECKHX ITpoIieccax,
KPUTHUYECKA OTHOCHUTBHCS K
MICEBIOHAYYHOI
WHQOPMAIIH,
HEeI0OPOCOBECTHOM pekiame

PerynsTuBHble:
[Inanupyrot cBou A€CTBUS B
CBSI3H C IIOCTABJICHHOM 3aJiaueH U

YCJIOBUSIMH €€ PEIICHUS
ITo3naBaTenbHBIE:

CraBAar u QOpMyIHPYIOT LETH U
POo0JIEMBI ypOKa
KommykaTtuBHbIe:
Koutponupyrot nelictus
napTHepa

HmeroT 1ienmocTHoe
MHPOBO33pEHHUE,
COOTBETCTBYIOIIICE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKU

33.

Tanoreusr: oo0mas
XapaKTePUCTHKA

O6mas XapaKTepUCTHUKA
raJOreHOB: CTPOEHHE aTOMOB;

Hayuamcsa: xapaktepn3oBaTthb
CTPOEHHE MOJIEKYJI

PeryasiTuBHbI€:
ILtanupyroT cBOM AEHCTBUS B

IIposiBasroT
3KOJIOTHYECKOE




MIPOCTHIC BEIIECTBA I OCHOBHBIC rajoreHoB, OIMCHIBATH | CBSI3M C IOCTABJICHHOM 3a/laueii U | CO3HAHUE
COCJUHEHHS TalIOT€HOB, UX (u3nUeckne M XUMHUYECKHE | YCIOBHMSAMH €€ PELICHHS
cBoiicTBa. Kpatkue cBeieHus 0 CBOMCTBa  TaJlOTCHOB  HAa | [[o3HaBaTeIbHBIC:
xjope, Opome, prope u Hoxe. ocHOBe HAGMONEHNH 32 WX | Crapsr i hopMyHPYIOT EIH H
IIpuMeHeHHE TAIOTEHOB U UX
p 1 MPEBPAIICHUSIMU  BO BpeMsl MPOGIEMBI YPOKa
COCAMHCHNY B HADOAHOM JIEMOHCTPALIMOHHBIX OIIBITOB,
o KommykaTuBHbI€:
XO035AHCTBE. OOBSICHATH 3aBHCHMOCTh
- AJIeKBaTHO UCTIOIB3YIOT PEUeBbIC
JdeMoHcTpanum: CBOUCTB TajJOr€¢HOB HX OT cpexcTBa I 3(1)(1)6KTI/IBH01"0
OBpasubl ranorexos — nonoxenus B 1CX3 JLH. pelieHuss KOMMYHHKATHBHBIX
MPOCTBIX BEIIECTB. Menneneena, COCTABIATD | 5o 10y
BzaumopeiicTBre rajJoreHos ¢ dbopmysr COeIMHEHHIA
HaTPHUCM, ATFOMUHUCM. rajioreHoB U 10 (opmyaam
BrITecHeHue xj10poM OpoMa wiu NaBaTh HA3BAHIS
fio/1a U3 pacTBOPOB UX COJeH COCIMHEHUSIM FAJIOFCHOB
Honyuam B03MONCHOCND
HAYYUMbCL: 0CO3HaBaTh
HEOO0XOIMMOCTh COOJIOCHUS
MpaBui 3KOJOTMYECKOU
Oe3omacHOCTH npu
oOpalleHuu ¢ raroreHaMu
34. | CoenviHeHUs raJOreHOB OCHOBHBIE COCUHCHUS Hayuamcs: yctanaBnmmBaTh PeryasiTuBHbI€: YUHUTHIBAIOT Bocnutanue
TaJIOT€HOB: TAIOTEHOBOAOPOIHI, CBSI3b MEXIY CBOMCTBAMHU MIPaBUJIO B IJIAHUPOBAHUU U OTBETCTBEHHOIO
COJIu raJlor€HOBOJOPOJHBIX COEIMHEHUM U UX KOHTpOJIe cnocoba peumeHus OTHOIIIECHUSA K
KHCIIOT. PUMCHEHNEM, U3y4aTh HosnaBarenbublie: Mcnons3yror | npupose

OO6pa3upl IPUPOIHBIX
COEJIMHEHUI  XJIopa.

JIab. ombIThI:

27. KauecTBeHHas peaklysl Ha
rajoreHua-HOHBI

Hcnonn3oBanue
uentpa «Touka poctay

o0opymoBaHUS

raJlOTeHOB B XOJI¢
BBIMOJIHEHHS JTA00PATOPHBIX
OTBITOB

Honyuam 603MOJICHOCb
Hay4yumscsi:  UCIOJIb30BAThH
npruoOpEeTeHHBIE
KOMIICTCHIIN npu
BBIIIOJTHECHUH ITPOCKTHBIX
paboT 1Mo N3YUICHUIO CBOWCTB
U CIIOCOOOB TMONYyYEHUS H
pacro3HaBaHusl COEAMHEHHUH
raJloreHoOB

rH(MOPMAITUH [T BRITIOTHEHHS
yueOHBIX 3aJlaHHl C
UCIIOJIb30BaHUEM yUeOHOMH
mutpaTypsl KoMmMyKkaTuBHBIE:
YYuTHIBatOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPINHALNH
pa3IUYHBIX MTO3UIUHN B
COTPYTHUYECTBE




35.

IIpakTUyeckas padoTa
Neq

Pemrenne
JKCTIEPUMEHTATBHBIX

Penienue sxcriepuMeHTaIbHbBIX
3anad nno teme «lloarpymnmna
raJIor€HOBY

Hayuamcs: oGpamarbes ¢
J1abopaTOPHBIM
o0opymoBaHUEM H
HarpeBaTeIbHbIMU

PerynsituBHble:
OcCyIecTBISIOT MOIIATrOBBII
KOHTPOJIb IO PE3yIbTaTy

OBnaneHue

HaBBIKAMH IS
MPaKTUYECKON
JIeSTeIbHOCTH

3aJaaq 110 TEMC
«Hoz[rpynr[a TraJJOrCHOB»

puOOpaMu B COOTBETCTBHH C
npaBUIaMu TEXHUKHU
0e30MmacHoOCTH, OITUCEHIBATH
XMUMHYECKUN DKCTIIEPUMEHT C

MOMOIIBIO  S3bIKA  XUMMHH,
JenaTh BBIBO/JIBI no
pe3yibTaTaM 3KCIIEPUMEHTA.
Ionyuam B03MOACHOCHIL
HAYYUNBCA: 0CO3HaBAaTh

HEOOXOIMMOCTh COOJIIOICHHS
mpasunlb wu  OT  gns
COXPAHEHHUS CBOETO 3JI0POBbS
1 OKPYKaIOIIUX

ITo3naBaTenbHble: [IpoBoasT
CpaBHEHHE U KIaCCU(PUKAIINIO
I10 33/IaHHBIM KPUTEPUAM
KommykaTtuBHbie: Haxonsr
oOiee pemieHre yuyeOHOH
3a/1a4u

36.

Kucnopon

CtpoeHue aToma 1 alaoTpOnus
KHUCJI0pOAa, CBOICTBa u
MIPUMEHEHHUE €Tr0 aTOTPOITHBIX
Moaupukanuid. JIad. onbITHI:
28. [lonyuenue u
pacro3HaBaHue KHCIOPOJa

Hayuamcs:,
XapaKTepU30BaTh CTPOCHHE
MOJIEKYJIBI KHCIIOPO/Ia,
COCTaBJIATH XUMHYECKHE
ypaBHEHUS,
XapaKTePU3YIOIINe
XHUMUYECKHE CBOIicTBa
KHCIIOpO/Ia, OOBSACHATD

MPUMEHEHUE aJUIOTPOITHBIX
Monu(UKaUid  KUCIOpO.a,
OTUCHIBATH JTA0OPATOPHEIEC U
MPOMBINUICHHBIE  CITOCOOBI
TTOJTY9ICHHSI KUCIIOPOIa .
Honyuam B803MOINCHOCMb
rPaMOTHO
o0palnaThcs ¢ BemeCTBaMH B
MOBCEIHEBHON KU3HHA

Hay4umocCsi:

PeryasituBHbIe:

PasnuuaroT cnoco6 u pe3ynbrar
JIeUCTBUA

Ilo3naBaTeJbHBIC:

Brnanerot obumM npuemom
pelieHus 3aaa4q
KommykaTuBHbBIE:
JoroBapuBaroTcs 0 COBMECTHOM
ACATCIIBHOCTH 1O PYKOBOACTBOM
YUUTEIS

Crpemienue K
3JI0POBOMY 00pazy
HKUIHU




37. | Cepa, ee pusuyeckue u CrtpoeHue aTomMa 1 alsIoTPOITHS Hayuamcs:, PeryasiTuBHbIE: DopMHUPYIOT
XHUMHAYECKHE CBOHCTBA CepEI; XapaKTepu3oBaTh CTpoeHHe | Pasnmuuaior cmocod u OCHOBBI
CBOICTBA U IIPUMEHEHUE MOJICKYJIBI CCPBI 0OBSACHATH pE3yabTaAT JeUCTBUSA 9KOJIOTHYCCKOI'O
POMOUUECKOMN Cepbl. 3aBHCUMOCTB CBOMCTB cepel | Ilo3HaBaTtenbHble: Brnaneior MBILIUIEHUS
JleMOHCTpAIMH: ot ee monoxkenus B [ICXD OOIINM TTPHEMOM
B3aumoneiicTBie cepsl ¢ AN Menneneesa, | pemenns 3aau
META/LIAMH, BOIODOZOM H COCTaBIISITh XMMHYECKHE | KoMMyKaTHBHbIE:
KHCIIOPOJIOM. J1a6. YPaBHCHHA, JloroBapHBarOTCsi O COBMECTHOU
OMBITHI: XapaKTCpUsyrommne AeSTENbHOCTH, MIPUXOJI K 00IIeMy
29. TopeHNUE Cephl HA BOSIYXE H B | o 1Co KA CBOHCTBA CEPEL, | pemreniio
OOBSCHIATH MPUMEHEHNE
KHCIIOpoJie
AJUTOTPOITHBIX MOTU(PUKAIIHI
cepsl
Honyuam 603MOJICHOCTD
HAYYUMbCA: TPaMOTHO
oOpaIaThcs ¢ BelecTBaMHy B
MMOBCEHEBHOM KU3HU
38. | CoenuHeHus cepsl Oxcupst cepsl (IV) u (VI); ux Hayuamcs:, onuceiBaTh PeryasiTuBHbI€: YUHUTHIBAIOT DopMHUpYIOT
THOJyYeHHE, CBOMCTBA U CBOMCTBA COCAMHEHUI CEPbI, | MPaBUIIO B IJIAHUPOBAHKUHU U UHTEpEC K
MMPUMCHCHUEC COCTaBJIATE YPaBHCHUA KOHTpOJIE cr1oco0a peneHus KOHKPETHOMY
peaKiyii, COOTBETCTBYIOIINX HosnaBarenbnbie: Mcrnons3yror | xumuyeckomy
«LETI0YKEe» IPEBPALLEHUN [OMCK HEOOXOIUMOM 3IIEMEHTY, [IOUCK
Tonyuam 6o3modicnocmo rH(MOPMAITUH [T BRITIOTHEHHS JIOTIOJIHUTETLHON

Hayd4umscs.:
MMPOrHO3UpPOBAThH
XHUMHYECKHE CBOMCTBA
BCIICCTB HA OCHOBE UX

CBONCTB U CTPOEHUS

yueOHBIX 3aJlaHHl C
UCIIOJIb30BaHUEM yUeOHOMH
autparypsl KoMMykaTuBHBbIE:
Koutponupyrot nelicteue
napTHepa

nHpOpPMAIUH O
HEM.




39.

CepHas KucaoTa  Kak
JNEKTPOJIUT U €€ COIH

CepHast KUCIIOTa KaK 3JIEKTPOIUT
uee

COJIH, UX TIPUMCHEHUE B HAPOTHOM
XO3SCTBE.

Jemoncrpauun: OOpa3usl
MPUPOTHBIX COEJIMHEHU
cepbl. O0pasIbl BAKHESHUIIINX

JUIE HapOJHOTO XO3sHCTBA
cynbgaros. JIad. onbITHI:

30. CaoiictBa  pa3daBICHHOU
CEpPHOU KUCIIOTHI
Hcnons3oBanue o0opymoBaHUs

uentpa «Touka poctay

Hayuamcs:,

OIKCBHIBATH CBOMCTBA CEPHOU
KHCJIOTHI, B XOZI€ TTPOBEICHUS
J1a00paTOPHBIX OTIBITOB ,
MPOBOJIUTH KAYECTBEHHYIO
peaKiuio Ha cyabdar - HOH
Tonyuam o3modcnocmeo
HAay4umscs: XapakTepu30BaTh
0Cco0OBIe CBOWCTBA
KOHIIEHTPUPOBAHHOM CEpHOM
KHCTIOTHI

PerynsTuBHble:

Paznuuarot crocob u
pe3yJIbTaT NEUCTBUA
Ilo3naBartenbHble: Brnaneror
00IIIIM TTPUEMOM

peleHus 3aaa4

KommykaTuBHbI€:

JloroBapuBaroTCsi 0 COBMECTHOM

JCSITETIBHOCTM,  TIPUXOJIAT
00IIIeMy pEeIICHUIO

K

40.

CepHas KUCIIOTa Kak
OKHCIIUTEb.
Ilonyyenue u
IIPUMEHEHUE CEPHOM
KHCIIOTBI

CepHasi KHCJIOTa KaK OKHCIIUTEIb.
[Tpou3BOACTBO CEPHOI KUCIOTHI U
ee TIpUMeHEeHe

Hayuamca COCTaBJISATh
ypaBHeHus: OBP ¢ yuactuem
CEpHOM KHUCJIOTHI, ONHUCHIBATH
o0acTH MpUMEHEHHs CEpHOI
KHCIIOTBI

Tonyuam 603mooicHocmy
Hayuumscs: MPUBOIAUTD

PeryasituBHbIe:

ILtanupyroT CBOM AEHCTBUS B
COOTBETCTBHH C TIOCTABICHHON
3a/1a4el ¥ yCIOBUSIMU €€
peanuzanuu
IMo3naBaTesbHBIE:

Brnanerot obmmmM npuemom

HcneiTEIBatoT
YYBCTBO FOPJOCTH
3a POCCHICKYIO

HayKy

IIPUMEPBHI YpaBHEHUI
peaKui, Jexalux B OCHOBE
IIPOU3BOJICTBA CEepHOM
KHCIIOTBI

petieHus 3aaaq

KommykaTuBHbIe:
Konronupyrot aeiictBus

naprtHepa




41. | lIpakTU4eckasi padoTa Peuienne sxcriepuMeHTanbHbIX Hayuamcsa: oOpamatecst ¢ | PeryasTuBHble: YMET ylpaBisiTh
Nes 3aga4 no teme «lloarpymnma J1abopaTOPHBIM OcCymIecTBISAIOT OMIArOBBIN cBoel
Pemienue KHucjiopoaa» O60py,£[0BaHI/IeM u KOHTPOJIb 110 Pe3YJIbTATy O3HaBaTEIbHOU
3KCHEPUMEHTAIbHBIX HarpeBaTeIbHBIMU JIEATEIbHOCTBIO
3a4a49 1mo TeMe npudopaMu B COOTBETCTBHU C | [[o3HaBATE/ILHLIE:

«llonrpynna NpaBuIamMu TEXHUKH | CTposT pedeBoe BBICKa3bIBAHUE B
KHucJIopoaa» 0e30macHOCTH, OIIUCHIBATH YCTHOI 1 IHCHMEHHOI (hopMe
XUMUYECKUN DKCIEPUMEHT C
NOMOIIBIO  SI3BIKA  XHMHH, | e OMMYKATHBHbIE:
Acmathb BEIBOZBI 0 | YypriBaroT pasHsie MHCHHS 1
pe3ynbTaTaM SKCIEPUMEHTA. CTPEMSATCS K KOOPIHHALIH
Honyuam GOSMONCHOCIb | 10 yrpiix HO3HINHIE B
HAYYUmoCA: OCO3HABATE | (o1 niyecTae
HEOOXOIUMOCTb COOJIOICHUSI
mpasunlb wu  OT  gns
COXpaHEHHUsI CBOETO 3I0POBbs
U OKPY>KaIOIIUX
42. | A3o0T u ero cBoiicTBa CrpoeHue aToMa U MOJIEKYJIbI Hayuamcs:, PerynsTuBHbI€: DopMHUPYIOT
a30Ta; XapaKTepU30BaTh CTPOCHUE [InanupyroT cBOU ACHCTBUS B HWHTEpEC K
CBOMCTBA a30Ta KaK MPOCTOTO aroMma M MOJIEKYJbl a30Ta, CBSA3H C TIOCTABJICHHOMW 33/1a4€l U | KOHKPETHOMY
BEIEeCTBa OGBfCHﬂTB 3aBUCUMOCTD YCIIOBUSIMU €€ PEIICHUS XUMUYECKOMY
CBOWCTB a30Ta OT €ro Io3HABATEALHEIE: SIIEMEHTY
nosoxenus B [ICXO JI.N.
MenpeneeBa, COCTaBIATh Crapat 1 GOpMyIHpYIOT HeNs 1
XUMHUYECKUE YPaBHEHHUS, MpoGIEMBI ypoKa
XapaKTePU3YIOIINe KoMmmykaTuBHbI€:
XHMHYECKHE CBOMCTBA a30Ta AJIEKBaTHO UCIIOJIb3YIOT PEUYEBBIC
Ilonyuam 603MOoICHOCMb | cpelncTBa s 3PQPEKTUBHOIO
HAyuumvcsi: IPaMOTHO | pellleHHs KOMMYHHKAaTHBHBIX
oOpainaThcs ¢ BelecTBaMHi B | 3a1a4
MOBCEIHEBHON KU3HHA
43. | AMMHUax u ero AMMHak, CTpOeHHe, CBOICTBa, | Hayuamcs: OoNNCHIBATH PeryasiTuBHbIC:

coenuuenus. Coan
AMMOHUSA

nosryueHue u npumeHenne. Comun
aMMOHHS, MX CBOWCTBA U
MIPUMEHEHHE.
JIa0. onbIThHI:
31. Uzy4yeHue CBOMCTB aMMHaKa.

CBOICTBa aMMHaKa B xXoae
MMPOBCACHUA J'Ia60paTOpHI>IX
OIIBITOB, ITIPOBOJIUTH
Ka4C€CTBCHHYIO pCaKIIUIO Ha
HWOH -aMMOHMHA

ILnanupyroT cBOM A€HCTBUS B
CBS3H C IIOCTABIIEHHOM 3aJadyeh U

YCIOBUSIMU €€ PEIICHUS
Ilo3naBaTeJbLHEBIE:
CraBst U QOopMyITUPYIOT LETH U




32. Pactio3HaBaHue coJjei
aMMOHHUS

Hcnonp3oBanue
nenrpa «Touka pocTtay

o0opymoBaHUs

THonyuam o3modscHocmo
HAy4umscs: IPUBOIUTH
MIpUMEPBI YPABHEHUI peaklui,
JIeKaIX B OCHOBE
MPOMBIIIUICHHBIX CIIOCOOOB
MOJIYYCHHS] aMMHaKa

po0JIeMbI ypOKa
KoMmmykaTuBHbI€:
Koutponupyrot nelictus
nmapTHepa

44. | Okcuppl a3oTta Oxcunet azota(ll) u (IV) Hayuamcsa:, onuceiBaTh PerynsaTuBHbIe: YUUTHIBAIOT
CBOICTBA COETMHEHMI a30Ta, | [IPABHIIO B IIJIAHUPOBAHUU U
COCTaBJISATh YPaBHEHUS KOHTpOJIE crioco0a pereHus
peakiyii, COOTBETCTBYIOIINX IMo3naBaTeabHble: Mcnonap3yror
«IIETIOYKE» MPEBpaIleHUI TIOUCK HEOOXOIMMOH
Tonyuam 6o3modncrocmo UHQOPMAIIH IJIS1 BHITIOTTHEHUS
HAYUUMbCAL: y4eOHBIX 3aJaHUl C
IPOrHO3UPOBATh WCTIONIF30BaHUEM YIEOHOM
XHUMHYECKHE CBONCTBA murpatypsl KoMMyKaTHBHBIE:
BEILECTB HA OCHOBE UX Konrpomupyror aeictaue
CBONCTB U CTPOEHUS HapTHEpa

45. | A3oTHas KHCIoTa Kak A30THas KUCIIOTA KaK dJIEKTpONnT, | Hayuamcs:, PeryasiTuBHble:

3JIEKTPOJIUT, €€
IIpUMEHEHUE

€e CBOIICTBA U NIPUMEHEHHUE.
JdeMoHcTpanum:

OO6pa3iibl BOKHEHIIUX 1S
HapOJHOTO X0351CTBa
HUTPATOB.

JIa6. ombiThl: 33. CBolicTBa
pa30aBJICHHOM a30THON KUCIIOTHI

OITMCHIBAThH CBOMCTBA a30THOM
KHUCJIOTHI, B XOJ1€ HpOBeIIeHI/IH
11ab0PaTOPHBIX OIMBITOB
Tonyuam o3mooicnocmo
HAYy4umscsi: COCTaBIATh
«IIETIOYKW TPEBPAIEHHUH 110
azoTy

PaznnuaroT ciocod u
pe3yNbTaT NeHCTBUS
Ilo3naBaTeibHble: Biaameror
OOIIUM TPUEMOM

perieHus 3aaaq
KoMMmykaTuBHBIE:
JoroBapuBaroTcsi 0 COBMECTHOM
NESTEIbHOCTM,  MPUXOAAT K
o0I1eMy perieHnto




46.

A30THAs KHACJI0Ta KaK
OKHCIIMTENb, €€
MOJIyYCHHE

A30THasl KUCIIOTa KaK
OKHCIHTENb. HUTpaTHI M HUTPHTHI,
npo0JjemMa X comep kaHus B ¢/X
MPOAYKIHU. A30THBIE yIOOpEHHS
JdeMoHcTpanum:
Bzaumoneiicteue
KOHIICHTPUPOBAHHOW a30THOM
KHCJIOTHI ¢ Me/ib0. JIa0. onbITHI:
34. BzaumoieiicTBHE
KOHIIEHTPUPOBAHHOM a30THOM

Hayuamcs :coctaBnsiTh
ypaBraenust OBP ¢ ygactuem
A30THOMW KUCIIOTHI, TPUMEHSTH
COJIM @30THOM KHUCJIOTHI B
MPAKTHUYECKON JeATEIHLHOCTH,
MPOBOJIUTH KAYECTBEHHYIO
PEeaKIIo Ha HUTPAT - UOH
Tonyuam o3modxcnocmo
Hay4umscs: XapakTepru30BaTh
0co0bIe CBOMCTBA
KOHIIEHTPUPOBAHHOM a30THOMU

PerynsTuBHbIe:
[InanupyroT cBOU OEHCTBUS B
COOTBETCTBHUH C
MMOCTaBIICHHOM 3aJauei 1
YCIOBUSIMH €€ peann3aiun
Ilo3naBartenbHble: Brnaneror
OOIIUM TPHUEMOM

peleHus 3aaa4
KommykaTtuBHbIe:

KonTonupyroT nefictBus

napTHepa
KHCJIOTHI C MEABIO KHCJIIOTHI
47. | ®ochop. CoennueHMs CrtpoeHue atoma H aloTpOnus Hayuamca: xapaxtepusoBaTb | PeryasTuBHble: DopMHUpYIOT
thocdopa. [lonsTre o dbocdopa, cBoiicTBa 6em0r0 U ctpoenne aroma (ocdopa, | [Inanupyror cBou neiicTBus B HWHTEpEC K
dochopHbIX KkpacHoro ¢dochopa, ux 00BACHATH 3aBUCUMOCTB | CBSI3U C IIOCTABJICHHOM 33/1a4€ii M | KOHKPETHOMY
yIoOpeHusIX npuMeneHne. OCHOBHbIC cBOiicTB  (pochopa OT ero | yCIOBHAMHM €€ PELICHUS XUMHYECKOMY
COCIMHCHUA: OKCH (1)00(1)0})8. nojoxkenus B IICXD I[H ITo3HaBarTejbHBIC: QJICMCHTY, IIOUCK
(V) 1 oprodocopras kuc- 101, | Mengeneesa, COCTABIATE | CrapsiT 1 pOPMYJIUPYIOT Lear 1 | AOTIOMHATENBHOI
octatsl. PocopHble
;?ﬂog)pemg dop XUMHYECKUE YPaBHEHHS, | poGiembl ypoka UHQOpMAITUH O
R — O6pasist XaPaKTerYIOHH:Ie KommykaTuBHbIe: HEM.
: Paslel XHMUECKHE CBONCTBA A30TA B | A joxpaTio HCMOMB3YIOT PEUCBBIC
HNPUPOAHBIX COCMIMHCHUN | pe3ysbTaTe HPOBECHUS cpecTBa st 5 (EKTHBHOrO
(bocdopa. Obpasisl BawHekimIX 11abOPaTOPHBIX OIIBITOB, pelIeHnss KOMMYHUKATHBHBIX

s HapOJIHOTO XO03siicTBa
thocdaros.

JIab. onbIThI:

35. I'openue pochopa Ha
BO3/IyX€E M B KUCIIOPOJIE.

36. PacniosnaBanue pocdaros

NOPOBOJUTh  KA4YECTBEHHYIO
peakiuio Ha Qocdhar - HOH

IYOJzyuam BO3MOINCHOCMb
HAy4YumsvcCs. OIIMCHIBAThH
QJHSI/ILICCKI/IC N XHUMHUYCCKHEC
MMpOoUCCChI, SABJIIAIOIIUECA

YaCThIO0 KPYTrOBOPOTA BEIIECTB
B IIPHpPOJIE

3aJga4




48.

Yraepon

CrpoeHue aToMa U alIOTPOIHS
yriepojia, CBOMCTBa ero

Mo U(UKALIUN U UX
npumeHeHue. JlemoncTpanuu:
[ornomenue yraem
PACTBOPEHHBIX BEILIECTB WU
ra3oB. BoccranoBnenue Meau u3
ee okcuza yriem. Jlad. onbIThI:
37. 'openue yrisi B KUCIOPOJIE

Hayuamcs: xapakTepu3oBarh
CTPOCHHE aroMa yriepona,
OOBSICHITH 3aBUCUMOCTD
CBOWCTB yriepoia OT €ro
nonoxenus B IICXD JI.U.

Menneneena, COCTaBJIATh
XHMHYECKHE ypaBHEHUS,
XapaKTepPHU3YIOIIHe
XUMHUYECKHE CBOMCTBa
yriepoa

Honyuam B803MONCHOCHIb
HAYUUMbCL: OIIMCHIBATh
¢usuueckue W XUMHAYECKHE
TIPOIIECCHI, SIBJISTFOIIIMECST

YacThIO KPyrOBOPOTA BEIIECTB
B TIPHpPOJIE

PeryasituBHbIC:

Paznugatot crmocob u

pe3yJIbTaT NEUCTBUA
ITo3naBaTenbHble: Biageror
OOIIMM ITPUEMOM PEIICHUS

3ana4 KommykaTuBHbIe:
JoroBapuBarotcs 0 COBMECTHOM
JIESATEIBHOCTHU MO/ PYKOBOJICTBOM
YUUTETIS

DopMUPYIOT
HHTEpPECC K
KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY, ITOUCK
JOIOJHUTEIbHON
UHQOPMAIUH O
HEM.

49.

Okcuasl yriaepoaa

Oxcupst yriepona (II) u (IV), nux
CBOMCTBa U IPUMEHEHUE

Hayuamcs:,
OIMCHIBATh CBOMCTBA OKCUIOB
yIiepoja, COCTaBIATh

PerynasiTuBHbIe:
YUuThIBalOT MOpPaBWIO B
IUTAaHUPOBAHUHU U KOHTPOJIE

DopMHUPYIOT
yMEHHE
UCIIOJIb30BaTh

YpaBHEHUS peakiuii,
COOTBETCTBYIOIIMX
«LETI0YKE) IPEBPAILEHUH .
MIPOBOJIUTE KAYECTBEHHYIO
pEaKIuIo M0 PACIO3HABAHUIO
YIJIEKUCIIOTO Tas3a

Honyuam B803MOJNCHOCIb
HayyumuvCcs1: IPOTHO3UPOBATH
XUMHUYECKUE CBOMCTBA

BEIIECTB HAa OCHOBE HX
CBOICTB U CTPOEHHSA

croco0a peueHus
IMo3naBaTeabHble: Vcnons3yror
MTOUCK HEOOXOIMMO
UHQOPMAIIH JJIS1 BBITIOTTHEHUS
yueOHBIX 3aJlaHHl C
HCHOJIb30BaHUEM YUeOHOH
autparypsl KoMMykaTuBHBIE:
KonTponupytor aevicrsue
napTHepa

3HaHUS B OBITY




50.

VYronpHas KUCIIOTa U €€
COJIH.

JKecTtkocTh BOIBI 1
CHOCOO0BI €€ yCTpaHeHUs

VYronsHas kucnora. Conu
YTOJIbHOU

KHCJIOTHI: KaJIBIUT, COJIa, TOTAII,
ux

3HAa4YCHUE U PUPOJIE U KHU3HU
YeJIoBeKa.

JKecTkocTh BOABI U CITOCOOEI €€
yCTpaHEHHS.

JdemoHcTpanuu:

OO06pasITsl MPUPOTHBIX
coenuHeHHH yriepoaa. OOpa3ibl
BOKHEHIIUX [J11 HAPOAHOTO
X03s1iicTBa KapOoHaToB. Jlao.
ONBITHI:

38. Ilony4eHnue yroabHOU
KHUCJIOTBI U U3YUYEHHE €€ CBOWCTB.
39. Ilepexox kapOOHATOB B
THIPOKapOOHATHI.

40. Paznoxenue ruapokapOoHaTa
HaTpHs
Hcnons3oBanue o0opymoBaHUs
neHTpa «Touka pocta»

Hayuamcs:

JlaBaTh ONpPEEIICHUS
MOHATHUSAM <OKECTKOCTbH BOJIBDY
,OITICEIBAaTh CBOMCTBA
YTOJIBHOM KUCIIOTHI,
COCTaBJISITh YPAaBHEHHUS
peakimii, COOTBETCTBYIOIINX
«IIETIOUKe» MpEeBpalleHul ,
COCTaBJIATh Ha3BaHMs COJIEH
YTOJIBHOM KUCJIOTHI,
MIPOBOJIUTH KAYECTBEHHYIO
peaxiuio Ha KapOoHaT - HOH
Tonyuam 603mooicHocms
HAy4umbCcsl: TPOTHO3UPOBATh
XUMHYECKHE CBOMCTBA
BEIIECTB HAa OCHOBE UX
CBOWCTB U CTPOEHUS

PeryasiTuBHbIe:

PaznmuyaroT crioco6 u

pe3ynbTaT JeHCTBUA
ITo3naBaTenbHble: Braaeror
OOIIMM ITPUEMOM PEIICHUS
3ana4 KommykaTuBHbIe:
JloroBapuBaroTcsi 0 COBMECTHOM
JESATEIbHOCTM, MPUXOASIT K
00IIIeMy peIICHUIO

DopMUPYIOT
YMEHHUS
HCTIONIB30BATh
3HAHUA B OBITY

ol.

Kpemuuit

Crtpoenue atoma KpeMHUS;
KPUCTaJUIMYECKUNA KPEMHUH, €ro
CBOWCTBA U IPUMEHEHHE

Hayuamcs:,
XapaKTepH30BaTh CTPOCHUE
aToMa KpeMHUsI, 00BSCHITH
3aBUCHMOCTH CBOWMCTB
KPEMHHS OT €r0 MOJIOKEHUS
B [ICXD JI.1. Menneneena,
COCTaBJIATh XUMHYECKHE

PeryastuBHbIe:

AJIEKBaTHO BOCIIPHHUMAIOT
MPEUIOKEHHS U OLICHKY YUHUTEIs
1 OJJHOKJIaaCHUKOB
Ilo3naBaTesbHBIe: BeiOnpatot
Hauboiee 3GPeKTUBHbIC
CIIOCOOBI perIeHus

DopMHUPYIOT
UHTEpeca K
KOHKPETHOMY
XUMHUUYECKOMY
3JIEMEHTY, TIOUCK
JIOTIOJIHUTENBHOM
UHPOPMAITUH O




ypaBHEHUS, 3a/1a4, KOHTPOJIUPYIOT U HEM.
XapaKTepU3yoLIe OLICHUBAIOT MIPOLIECC U PE3YJIBTAT
XUMUYECKHE CBOMCTBA JEATEIbHOCTH
KpECMHMA KommykaTuBHbI€:
HOﬂyqam BO3MOIHCHOCMb I[OI‘OBapI/IBaIOTCﬂ 0
HAy14umoC. TPaMOTHO | pacnpeneiacHuU GyHKIMA U
O6an_IaTI)Cﬂ C BCI€CTBaAaMU B po_]‘[ef/'l B COBMECTHOH
HOBCGHHCBHOﬁ JKU3HU IesITEIbHOCTH
52. | CoenvHeHHS KPEMHUS Oxcun xpemuus (IV), ero Hayuamca:, PerynsaTuBHbIe: YUUTBIBAIOT
MPUPOAHBIE PA3HOBUAHOCTH. ONUCHIBATh CBOMCTBA OKCHUJIA | IIPABUJIO B IIJIAHUPOBAHUU U
Cuukarel. 3HaueHue KPEMHUSI, COCTABIATh KOHTpOJIE Crioco0a pereHus
COeIUHEHNN KpEMHHUS B SKUBOH U YpaBHEHUSA peaKLII/IfI, ITo3naBaTenbHble: cnoyb3ytoT
HEXHBOU PUPOJIE. COOTBETCTBYIOIINX [IOUCK HEOOXOIMMOM
JleMOHCTpanuu: «ILCIOYKE) IPEBPAICHUY . UH(GOPMAIUK JUIS BBITIOJTHEHUS
MIPOBOJUTH KAYECTBEHHYIO i
OGpas3LB! PUPOHBIX POBOX y y4eOHBIX 3a/IaHUH C
. pPEaKLMI0 HA CUJIMKAT - HOH .
coequHenuil kpemuus. Jlao. Tlomviam 6osmonicHocb HCTIOJTB30BAHMEM YIEOHOM
. Y mutpaTypsl KoMmMykaTuBHbIE:
ONBITHI: H@y4UmbCs.: TPOTHO3UPOBATH |
o N YUTHIBAIOT pPa3Hble MHEHUS U
41. [Tonyuenue KPEMHEBOU | XUMHUUYECKHE CBOMCTBA
N CTPEMSTCS K KOOPIUHAINH
KHMCJIOTBI U U3Yy4YCHHUE €€ CBOMCTB BCIICCTB HA OCHOBC X .
" 6 . Ppa3IMYHBIX TO3ULUH B
CIIOJIb30BAaHUE  00OpYIOBaHUs | CBOUCTB U CTPOCHUS
PYA P COTPYAHUYECTBE
uentpa «Touka poctay
53. | CunukaTHas Ilonstne o cuIMKaTHOU Hayuamcs: npakTuaeckomy PerynasiTuBHble: DopMHUpYIOT
MIPOMBIIIIEHHOCTh npoMbInuIeHHOCTH. CTEKII0, MIPUMEHEHUIO COSTMHEHUN PaznuuaroT crioco6 u MOHUMaHue
LIEMEHT, KepaMHKa. KpEMHHUS pe3yabTaT NEUCTBUS ocobeHHoCTe!
JleMOHCTpALUK: Ilonyuam sozmooicnocms | Ilo3HaBaTenbHbIe: Bianeor JKU3HU U TpyJa B
OO6pa3siisl cTeKIa, KepaMUKH, Hay4umecs. IPOTHO3UPOBATD | oOUIMM HPUEMOM YCIIOBHSIX
BEIIECTB HAa OCHOBE UX obIecTBa

CBOICTB U CTPOEHHSA

KoMmmykaTuBHbI€:
JoroBapuBaroTcsi 0 COBMECTHOM
ACATCIIBHOCTH 1O PYKOBOACTBOM
YUYUTEIIS




54. | IlpakTuyeckasi padora [Tomyaenue, cobupanme Hayuamcs: obpamarbcs ¢ PeryasiTuBHbIE: OBnanenne
Ne6 1 paclio3HaBaHHE Ta30B J1abopaTOPHBIM OcCymIecTBISAIOT OMIArOBBIN HaBBIKAMH 151
HonyquI/Ie, CO6I/IpaHI/Ie O60py,£[0BaHI/IeM u KOHTPOJIb 110 Pe3YJIbTATy HpaKTquCKOﬁ
1 pacro3HaBaHueE ra3oB Harp€BaTCJIbHbBIMU HpI/I60paMI/I ACATCIIBHOCTHU

B COOTBETCTBUU C NPABUIAMU | [[o3HABATEILHLIE:

TEXHHUKH Oe30I1aCHOCTH, CtposT pedeBoe BRICKa3bIBAaHUE B
OTIHMCHIBATh XUMHYCCKUN YCTHOH ¥ IHCHMEHHOH (opme
SKCIEPUMEHT C KomMmykaTuBHbIe:

MOMOIMIBIO  $I3bIKA  XUMHH, | YUHUTHIBAIOT pa3HbIE MHEHUS U
JcJ1aTh BBIBO/JIbI 110 CTPEMATCA K KOOpANHAIINU
pe3yJibTartaM 3KCIEPUMEHTA. | pa3IUYHBIX MO3UIUHN B

Honyyam B03MOJCHOCMb | COTPYTHUYECTBE

HAYy4umscs: 0CO3HAaBaTh

HEOOXOJUMOCTh COOIIOJCHHS

npaBuilhb u oOT IS

COXPaHEHHUsI CBOETO 37I0POBbSA

1 OKPY’KaIOIIX

55. | Obobmenue mo Teme Hayuamcs: 0000maTh PeryasituBnsbie: BHocsT Bripaxatot
«HemeTamnsny 3HaHHA U MPEACTABIIATh UX HeO6XO)II/IMI)Ie KOPPECKTHUBELI B aZICKBATHOC

cxeM, TaOJIuIl, TPe3eHTAIUI JIEHCTBUE TIOCIIC €ro MOHUMaHUE

3aBEPILICHNS Ha OCHOBE €T0

ydyeTa CIeJIaHHBIX OINO0K

Ilo3naBaTeJibHbBIE:

CtpoAT pedeBoe BHICKa3bIBaHHE B

YCTHOI 1 MUCBMEHHOH (opme

KommykaTuBHbIe:
Koppektupytot neiictus

napTHepa

IIPUYUH ycIexa u
Heycrexa yuaeOHO
JeSATEIbHOCTH




56.

KoHnTpoJabHas padora
Ne3 o Teme
«Hemeraiisn

Kontpoinb MIPEIMETHBIX 3
MeTaIpeIMETHBIX YIe0HBIX
nerctBuii o TeMe «HeMeTramisl»

Hayuamcs: MPUMEHSTH
MONy4YeHHbIE ~ 3HAHUS U
chopMrpOBaHHBIE  YMEHUS

JUTSL pelIeHus yaeOHbIX 3a71ad

PeryJsiTUBHBIE: OCYIIECTBIISIOT
MOIIArOBBII U  WUTOTOBBIM
KOHTPOJIb 1o pe3ynbTaTy
ITo3naBaTesbHbBIE: CTpOSIT
peveBOe BEICKa3bIBAHHUE B YCTHOU
u MMMCHhMEHHON dhopme
KoMMykaTuBHBIE: YYHTHIBAIOT
Pa3HbIC MHEHUS U CTPEMSATHCS K
KOOpIUHAIINN Pa3IMIHBIX
MTO3UINH B COTPKYAHHYECTBE

[IposBrsitoT
OTBETCTBEHHOCTH
3a pe3yabTaThl

Tema 5. O0001eHNe 3HAHUIT 0 XMMHH 32 KYPC OCHOBHO# IK0JIbI. [IoAroTOBKa K UT

oroBoii arrecranuu (I'MA) (84.)

57. | llepronnyeckuii 3aK0H U Ileproanueckuii 3aK0H U Hayuamcs: 006001maTh PeryasiTuBHbie: IIposBnstoT
[Mepuoanueckas [Mepuoamueckas cucrema uH(opMaLuIo 0 TeMe B BuAe | [ITaHUPYIOT CBOU JICHCTBHSA B OTBETCTBEHHOCTb
cucremMa XMUMHYECKUX DIIEMEHTOB CX€EM, BBIIIONHATh TECTOBBIE COOTBETCTBHH C TIOCTaBICHHOMN 3a pe3ysbTar
J. 1. Menneneena B J. . MenneneeBa. ®usnueckuii 3aJaHus 3aa4edl U yCIOBUSIMU €€
CBETE TEOPUHU CTPOCHHS CMBICJI TIOPSIKOBOTO HOMEpa peanuzanuu
aToma 9JIEMEHTa, HOMEPOB MEePHO/Ia U IMo3HaBaTe/ibHBIE: CTABAT U

TpYTIIBI. (hOpMYIHPYIOT LIENU 1
po0JIEMBI YPOKa; OCO3HAHHO U
MIPOU3BOJILHO CTPOST B YCTHOU
Y IMCBMEHHOU (opme
KommynunkaTtuBHble: Bragenue
MOHOJIOTUYECKOH 1
JMaJornyeckoi popMamu peun

58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH Hayuyamcs :0600maTh PeryastuBHbIe:

W3MCHEHHUS CBOMCTB
3JIEMEHTOB U UX
COCIMHEHUH B
MepUoJIax U rpymmnax B
CBETE IMPEACTABICHUN O
CTPOEHUH aTOMOB
3JICMEHTOB. 3HAYCHUE
IIepuoanueckoro
3aKOHa

M3MEHEHUS CBONCTB 3JIEMEHTOB U
UX COeIMHEHHUH B MEPUOAAX U
rpylnnax B CBETE PEJACTaBICHUM O
CTPOEHUH aTOMOB 3JIEMEHTOB.
3unauenue [leproanueckoro
3aKOHA

WHQOPMAIIUIO 110 TEME B BHJIE
CXEM, BBITIOJHAThH TECTOBYIO
paborty,

PaznuuaroT criocod u

pe3yNbTaT NeHCTBUS
Ilo3naBaTeibHble: Biaameror
00IIIM TTPUEMOM

pereHus 3a1aq
KoMMmykaTuBHbI€:
JoroBapuBaroTcsi 0 COBMECTHOM
JIESATEIBbHOCTU MO/ PYKOBOJCTBOM
YUUTENS




59.

Buasl xumnueckux
CBsI3€H M THUIIBI
KPUCTAJNTUYECKUX
pEIIETOoK.
BzaunMocss3b
CTPOCHUSA U
CBOMCTB BEIICCTB

Buas xumudeckux cBsI3eil U THITBI
KPHUCTAJUTMIECKHUX PEIICTOK.
BzaumocBsi3b cTpoeHNs U CBOMCTB
BEIIESCTB

Hayuamcs: 00001maTe
HH()OPMAITHIO TI0 TEME B BHIIEC
TaOJHIIBI, BHIMOIHSATH
TECTOBYIO paboTy

PeryasituBHbIC:

PaznnyaroT crioco6 u
pe3yJIbTaT NEUCTBUA
ITo3naBaTenbHble: Braaeror
00IIIIM TTPUEMOM

penieHus 3anau
KommykaTuBHbI€:
Kontponupyrot nelictus
napHepa

60.

Knaccudukarnus
XUMUYECKUX PEaKLUi
110 pa3IMYHbIM
MpU3HAKaM.
CkopocTh
XUMUYECKUX PEeaKuil

Krnaccudukarus XuMHU4ecKux
peaKLuii 110 pa3InYHbIM
MpU3HaKaM (YUCIIO U COCTaB
pearupyronmx 1 00pa3yronmxcs
BEILIECTB; HAINYNE TPAHUIIBI
paszena ¢as;

TeroBoil  3ddekT; u3MeHeHue

CTCNICHEH OKHUCJICHUS aTOMOB;
HCITOJIb30BaHUE KaTanu3aTropa;
HaTpaBIIeHIE MIPOTEKAHUS).

CKOpOCTh XUMUUYECKUX PEaKUUN U
(baxTOopbI, BAUAIOLINE HA HEe

Hayuamcs: 0600math
WHQOPMAITUIO 110 TEME B BHJIE
CXEM, BBIINIOJIHATH TCCTOBBIC
3aganus, 00001IaTh
WH(POPMAITHIO TI0 TEME B BUJIE
CXEM, BBITIOJHATH TECTOBYIO
paboty

PerynasTusHbIe:
PaznnuaroT crioco6 u
pe3yabTaT NEUCTBUS
Ilo3naBaresbHbIe: Bragetor
0OIINM TTPHEMOM
pelieHus 3aga4
KommykaTuBHbIe:
JoroBapuBaroTcs 0 COBMECTHOM
JeSTeIbHOCTHU IO
PYKOBOJICTBOM YUHTES
PerynasiTuBHble:
PaznuuaroT crioco6 u
pe3yabTaT neicTBus
Ilo3naBaTtesbHbIe: Bragetor
OOIIUM TPHUEMOM
pelieHus 3agad
KommykaTtuBHbIe:
Koutponupytor neiictus
napTHepa

HMmMmeroT nenocTHoC
MHPOBO33pPEHUE,
COOTBETCTBYIONIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HayKd




61.

Knaccudukaius u
CBOICTBa
HEOPTraHUYECKHUX
BEIIICCTB

IIpocThie U CIOKHBIC BEILECTBA.
MeTanisl 1 HEMETAIIILI , COCTAB,
KJTACCH(UKAITHSI

OOmue XUMHYECKHE
OKCHJIOB U THAPOKCHIOB
(ocHOBaHWMIA, KHCIIOT, aM(POTEPHBIX

CBOMCTBa

THAPOKCHIIOB), COMTH B cBeTe TO/]

Hayuamcs: 00001maTe
HH()OPMAITHIO TI0 TEME B BHIIEC
CXEM, BBITIONHATh TECTOBYIO
paborty, 0000maTh
WH(POPMAITUIO TI0 TEME B BUJIC
CXEM, BBITIOJHATH TECTOBYIO
paboty

PeryasiTuBHbIe:

PaznmngaroT crioco6 u

pe3yJIbTaT NEUCTBUA

IMo3naBaTeabHble: Braneot

00IIINM TTPUEMOM

peuIieHus 3aaau

KoMmmykaTuBHbIe:
Kontponupyror nelictus

nmapTHepa

IIposBisitor
ToOpoKeIaTeIbHOC
Tbh,0T3bIBYUBOCTb,
Kak [IOHUMaHue
YYBCTB
JIPYTUXIIIOen 5
COTIEpEKMBAaHUE UM

62.

T'enernueckue psabl
MeTallla, HeMmeTasula
u MIEPEX0THOTO
MeTaia

I'enetnueckue pAaabsl METaJl1a,
HEMCTAaJl1Ia U TEpEeXOJHOTO
MeETaaijia

Hayuamcsa: 0000mare
WHQOPMAIIUIO 110 TEME B BHJIE
CXEM, BBITIOJHATh TECTOBYIO
paboty

PeryasituBHbIe:

PaznuuaroT crioco0 u

pe3yJbTaT NEUCTBUA

Io3naBartensnbie: Brageror

OOIIUM TPHUEMOM

peleHus 3aaay

KommykaTuBHbIe:
KonTponupytor nerictBus

napTHepa

63.

TpeHuHr-TecTUpoBaHue
mo BapuanTam [UA
MIPOLLLIBIX JEeT u
JIEMOBEPCUU

TpeHuHr-recTupoBaHue o
BapuanTaM I A nponuisix jget u
JIEMOBEPCUU

PeryasiTuBHbIe:

PaznunuaroT crioco6 u

pe3yabTaT neiicTBus

Ilo3naBaTesbHbIe: Bragetor

OOIIUM TPUEMOM

pelieHus 3agad

KommykaTuBHbIe:
Koutponupytor neiictus

napTHepa

64.

Kountpoabhas paGora
Neq
Pemenne ['TA

TectupoBanue o Bapuantam ['MA
JEMOBEPCUH

Hayuamcs: MPUMEHSTh
MOJlydeHHbIE  3HAHUSA W
chopMupoOBaHHBIE  YMEHWHS
JUTSI pelieHus1 y4eOHbIX 3a1a4

PeryasiTuBHBIE: OCYIIECTBISIFOT
HUTOTOBBIM
pe3yibTaTy
CTPOSAT
pedeBoe BEICKa3bIBAHKE B YCTHON

dhopme

MHOIIATOBLIN u
KOHTPOJIb 110
Ilo3naBaTeJbHBIE:

"u MACbMEHHOM
KommykaTtuBHbIe:
DopMyIUpYyIOT

MHEHHUE U MO3ULHIO

COOCTBEHHOE

Bripaxator
aJIeKBaTHOE
NOHUMAaHUE IPHYNH
ycrmexa u Heycrexa
yaeOHOH
JeSTeIbHOCTH
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Pezepn
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