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IMosicHUTEILHAS 3aNIMCKA.

PaGouyas mporpaMma o XUMUHM JUIs OCHOBHOI IIIKOJIBI COCTaBJICHA Ha 0CHOBE (DYHIaMEHTAIBHOTO SIApa COACPIKaHUs 00IIero 00pa3soBaHus U
TpebOoBaHHIi K pe3ylIbTaTaM 0CHOBHOTO 00IIero oo6pa3oBaHus, IPEACTaBICHHBIX B DeiepalbHBIM TOCY JAPCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
o01ero 06pa3oBaHus BTOPOrO MOKOJIEHUs. B HEll yUUTHIBAIOTCS OCHOBHBIE HJIEU MOJIOXKEHHS IPOTPAMMBbl Pa3BUTHS U (POPMUPOBAHUS
YHHBEPCAIbHBIX y4eOHBIX IECTBHI sl OCHOBHOTO 00IIEro 00pa3oBaHusL.

IIpenonaBanue yueOHOro Kypca «XUMHHM» B OCHOBHOM LIKOJIE OCYIIECTBISIETCS B COOTBETCTBMU C OCHOBHBIMH HOPMATHBHBIMHU JJOKYMEHTaMH U

MHCTPYKTUBHO METOAMYECKUMH MaTepHAIAMHU:

U 3akoH Poccuiickoit ®enepannu «O6 obpasoBanuu B Poccuiickoit @enepaunmn» ot 29.12.2012r. No273-D3;

U ODenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeNbHBI CTaHAAPT OCHOBHOTO OOLIEro 00pa30BaHUsl, YTBEPXKICHHBIN MIPUKA30M
MunoOpnayku Poccun ot 17.12.2010 Ne 1897 «OO6 yTBepkIeHUM M BBEIAECHMM B JieHCTBHE (heepalbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNbHOIO CTaHJapTa OCHOBHOTO 0611ero 0bpazosaHus» (B pel. npukaza MunoOpaayku Poccun ot 29.12.2014 Ne1644)

U Xwumus. Paboune nporpammsl. [Ipeamernas nuaus yueOuukoB O. C. I'abpuensna, U. I'. Octpoymosa, C. A. CrnaakoBa. 8—9 kiacchr:
yuebHoe nocobue st 06ueodpazoBatenbHpix opranusaimii / O. C. I'abpuenss, C. A. CnagkoB — M.: IIpocsenienue, 2019.

U B cootsercrBuu ¢ yaebHbM m1aHoM MBJIOY COLII Ne8 um. I1.11.Kogepra

XHUMusl, KaK OfIHa 13 OCHOBOIIOJIAraloluX 00JacTell eCTECTBO3HAHUS, SIBISAETCS HEOThEMIIEMOI 4acThi0 00pa30BaHUs MIKOJIbHUKOB. Kaxplii
YeJI0BEK JKMBET B MUPE BEIIECTB, [T09TOMY OH JOJDKSH UMETh OCHOBBI (DyHIAMEHTAIBHBIX 3HAHHIT 10 XUMHH (XUMHUYECKAsi CHMBOJINKA,
XUMHYECKUE MTOHSATHSA, (PaKThl, OCHOBHBIC 3aKOHBI ¥ TEOPHH), O3BOJISIOLINE BEIPAOOTATE NMPECTABICHHS O COCTABE BELIECTB, HX CTPOCHHH,
HpPEBPAIIEHUAX, IPAKTHYECKOM HCIOJIb30BAHUH, a TAKKe 00 OIACHOCTH, KOTOPYIO OHH MOTYT IIPEACTABIIATD.

W3ydast XUMHIO, ydamuecs y3HAIOT O MaTepHAIbHOM EMHCTBE BCEX BELIECTB OKPY/KAIOLIEr0 MUPa, 00YCIIOBICHHOCTH CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, TTI03HABAEMOCTH U MPEICKa3yeMOCTH XUMUUECKUX siBJIeHUH. 3ydyeHne CBONCTB BELIECTB U UX IIPeBpalIleHuit
CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHNS, a IIPAaKTHIeCKast paboTa ¢ BewectBaMu (11a0paTOPHBIE OIBITHL) — TPYJOIIO0HIO, AKKyPaTHOCTH
u cobpanHoctd. Ha npumepe XMMHUHM ydaruuecs Moay4atoT MpeCTaBIeHHs O METOAaX ITO3HAHMS, XapaKTEPHBIX JUIS €CTECTBEHHbIX HAayK
(9KCIIEPUMEHTAIBHOM M TEOPETHIECKOM).

PaGouas nporpamma yueGHOro Kypca nmo Xxumuu juisi 8 kiacca paspadorana Ha ocHoBe @I'OC BTOporo nmoxkosenusi, Ha 6ase mporpaMMal
OCHOBHOT0 00111ero 00pa3oBaHus 110 XUMHUHM (0a30BEIil ypoBeHb) U aBTOpcKkoif mporpammsl O.C. I'agpuensina, A.B. Kynuosoii. IIporpamma
OCHOBHOTO 0011ero odpazoBanus no xumuu. 8-9 kiaaccel. M: Ipoga, 2015 r.

YueOHuK:

I'adpuensn O.C. Xumus 8 kaace: y4e6. 11s o6meodpazoBateabnbix oprannsanuii/O.C. I'adpuensin. .T'. Octpoymos, C.A.Ci1aakoB.
— M.: lIpocemenne, 2021. — 175 c.

B ocHOBY Kypca 10/105K€eHbI CIIEYIOIIUE HIIEU:

MarepuanbHO€ €AMHCTBO U B3aHMOCBSI3b O0BEKTOB U SBJICHUI IPHPOJIB; 2



Bez[ymas{ POJIb TECOPETUUCCKUX 3HAHWUU 11T 00BSICHEHHS 1 IIPOTrHO3UPOBAHUS XUMUYCCKUX ﬂBHCHHﬁ, OLCHKH UX HpaKTH‘ICCKOﬁ

3HAYUMOCTH,

BzaumocBsI3b KaUeCTBEHHOM M KOJIMUECTBEHHOMN CTOPOH XUMHYECKUX 00BEKTOB MaTCpUATIbHOTO MUpPa,
PasButne xumuueckoit HayKU U MPOU3BOJACTBO XUMHUYCCKUX BCIICCTB U MAaTCPUATIOB UL YIOBJIETBOPCHUS HACYIIIHBIX

NOTPeOHOCTEH YeIoBeKa U OOLIECTBa, PeLICHUS III00aIbHBIX MPOOJIEM COBPEMEHHOCTH;

I'eHernueckas cBs3b MEXIY BEIIECTBaMHU.

OTU UAeu pean3yloTcs MyTeM JOCTHIKCHHUS CIEAYIOMUX HeJIei

DopMHUpOBaHKE Y YUAIIUXCs LIEIOCTHOM €CTeCTBEHHO-HAYYHOH KapTHHBI MUPA.

Pa3BuTHe Mo3HABaTENBHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yUaluxcsi B IPOIecce U3yUeHUs
XMMHYECKO#l HAyKH U €€ BKJIa/Ia B COBPEMEHHBIN HayYHO-TEXHUYECKHH Tporpecc; GopMUpOBaHKUE BaXKHEHILINX JJOTMYECKHX ONIePALUii
MBINUICHAUS (aHATH3, CHHTE3, 00001IeHNe, KOHKPETH3AIHS U Ip.) B IPOLIECCE TTO3HAHUS CHCTEMbI BXKHEHIIINX MOHATHIA, 3aKOHOB U
TEOPUH O COCTABE, CTPOSHUH, CBOMCTBAX M MPUMEHEHUH XUMUYECKUX BEILECTB.

BocnuTanue y0exJeHHOCTH B TOM, YTO NPUMEHEHHE ITOJTyYCHHBIX 3HAHUH 1 YMEHHH 110 XUMUH SIBJISETCS OOBEKTUBHOM
HEOOXOAMMOCTBIO Ist 0€30IacCHOM paboThI C BELIECTBAMY M MaTepHaiaMy B OBITY M Ha IIPOM3BO/ICTBE.

TIpoekTrpoBaHue U peann3aliys BbITYCKHUKaMHU OCHOBHOM LIKOJIBI JIMYHOW 00pa30BaTeIbHON TPACKTOPHUH.

OBIajieHNEe KITIOYEBBIMU KOMITETCHIMSIMU: Y4eOHO-1T03HaBATEIbHBIMH, HH(OPMAIIOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH,
KOMMYHHUKaTHBHBIMU.

InaHupyeMbl pe3yJbTaThl 0CBOEHHUs Y4eGHOr0 MpeaMeTa.

- INYHOCTHBIE Pe3YABTATBI 8 coomeemcmauu ¢ Ilpoepammoii gocnumanus u pabouei npozpammoii socnumarus OO
W3ydenune OHOIOrMH B OCHOBHOM IIKOJIE JaET BOBMOXKHOCTD JOCTHYb CIACAYIOIIMX JIMYHOCTHBIX Pe3yJIbTATOB!
1 .ITampuomuueckozo éocnumanus

HEHHOCTHOI'0 OTHOLICHHSA K OTCYCCTBECHHOMY KYJIbTYPHOMY, HCTOPUUYCCKOMY U HAYYHOMY HACJICOUIO, INOHUMAaHHUSA 3HAUYCHUSA

(yxasbiBaercst

HANMCHOBAHME) HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW MH(OpPMALUEil O MEepenOBBIX TOCTIDKCHUSIX U
OTKPBITHAX MHPOBOW M OTEYECCTBEHHON (YKa3bIBACTCS HAMMEHOBAaHHUE), 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE MHpa H

o01mecTBa;

2.

Fpao;cdancr(ozo socnumanusl U HpABCMEEHHO20 B0CHUMAHUS Odemell Ha OCHOBe pOCCMI;CKMX mpaduuuonnbzx uennocmeﬁ

IIPE/ICTAaBJICHUS O COLMAIBHBIX HOPMaxX M INPaBWIAX MEXJIMYHOCTHBIX OTHOLICHMH B KOJUICKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW
JIESITEIFHOCTH TP BBITIOJTHEHUH Y4eOHBIX, T03HABATEIbHBIX 33724, BHIIIOJIHCHUN SKCIEPHMEHTOB, CO3aHUH YUEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aHMOIIOHMMAHHIO U B3aMMOIOMOIIM B IIpOLECcCEe TOH yueOHOH NeATeIbHOCTH; TOTOBHOCTH OLEHMBATh CBOE IOBEJECHHME M IIOCTYNKH CBOMX
TOBAPHUIIIEH C O3ULIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYE€TOM OCO3HAHUS MOCIEACTBUI TOCTYIKOB;

5. Ionyaspuzayuu nayuneix snanuti cpedu oemet (Llennocmu nayuno2o no3namust)

MupoBo33peHUeCKUX IPEeICTaBICHUH COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKH U COCTaBJIAIOIIUX OCHOBY UL TOHUMAHUS
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CYIIHOCTH Hay4HOM KapTHHBI MUPa; MPEACTABICHHUIH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IbI, B3AHMOCBSI3SX YSJIOBEKA C TIPHPOTHOM
Cpeloii, O POk MpeaMeTa B MO3HAHUU ITHX 3aKOHOMEPHOCTEH;[I03HaBATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJIyYeHHE HOBBIX 3HAHHUIT 10
MpeaMeTy, HEOOXOAUMBIX JUTs 0OBbSICHEHHS HAOJI0IaEMbIX IIPOLIECCOB U SBJICHUIT;[I03HABATEILHON U HH(YOPMAIIMOHHOMN KYJIBTYPBI, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHOM PabOTHI ¢ y4eOHBIMU TEKCTAMH, CIPABOYHON JIUTEPATYPOii, TOCTYIHBIMU TEXHUYECKUMHU CPEICTBAMHI
MH(POPMAIMOHHBIX TEXHOJIOTUIT;HHTepeca K 00yUeHHIO U MMO3HAHHIO, JIF0003HATENLHOCTH, TOTOBHOCTH U CIOCOOHOCTH K CaMO00OPa30BaHUIoO,
HCCIIEI0BATENBCKOM IEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHSI 0OYUEHHUS B JabHEHIIEM;

6. Du3suuecko2o 80CRUMANUSL U POPMUPOBAHUSL KYIbIMYPbL 300D06bSL
OCO3HaHUsI LICHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLICHHSI K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha 3I0POBBIil 00pa3 )KU3HU, OCO3HAHHS MOCIIEICTBHIA
W HETIPUSTHUSI BPEIHBIX IPUBBIYCK, HEOOXOANMOCTH COOIIIOICHUS TIPaBUIl 0€30MAaCHOCTH B OBITY M PEabHOM KU3HH;

7. Tpyoosoeo eocnumatiis u RPOGECcCUOHATBHO2O CAMOONPeOeeHUs
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM, y4eOHOMCCIEA0BATENbCKOM, TBOPUESCKOM U IPYTHX BUAAX JEATEIHLHOCTH;
HHTEpeca K MPaKTHYEeCKOMY H3Y4eHHIO npodeccuii i TpyAa pasIMyHOro poja, B TOM YUCIIC Ha OCHOBE IIPHMEHEHHUS IIPEIMETHBIX 3HAHUIH,
0CO3HAHHOTO BEIOOPA MHAMBU/IYANIbHON TPACKTOPUHU MTPOJOKEHIS 00pa30BaHuUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOGHOCTH K MPEIMETY,
0O0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

8. Dkonoeuuecko2o 60CnUmManus
9KOJIOTMYECKHU LeJIecO00Pa3HOro OTHOLICHHS K IPHPO/IE KaK HCTOYHHUKY )KU3HH Ha 3eMiie, OCHOBE e€ CYLIeCTBOBaHMS, TOHUMaHHUS [IEHHOCTH
30pOBOTO U 6e30MacHOro 00pasa KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3HYECKOMY M IICHXHYECKOMY 370POBbIO, OCO3HAHUS
LEHHOCTH COOJTIOICHUSI ITPpaBHJI O€30IIaCHOT0 MOBEICHHS TIPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUsX, YTPOKAIOIINX 3I0POBBIO U KH3HH
JIFOZICH;CTIOCOGHOCTH IPUMEHS T 3HAHHS, TOTyJaeMble IPH U3yYCHUH MPEIMETa, [UTS PELICHH 3a1a4, CBI3aHHBIX C OKPYKAOIIEH TPUPOTHON
Cpeoid, IOBBIILICHHS YPOBHS 3KOJIOTHYECKOH KyIbTYPBI, OCO3HAHMUS IITO0ABHOTO XapaKkTepa 9KOJOTHISCKHX MPOGIEM U MyTeil UX PeLICHHUs
MOCPEICTBOM METOJIOB MPEIMETa;3KOIOTHIECKOTO MBIIUICHHS], YMEHHSI PYKOBOICTBOBATHCS UM B I03HABATEIBbHON, KOMMYHHKATHBHOM 1
CONUATBHOM PAKTUKE.

JIMYHOCTHBIMH Pe3yJIbTAaTAMU
U3y4eHust npeaMeTa « XuMus» B 8 kitacce SIBISIIOTCS CIIETYIONHe YMEHUS:
0CO3HABATb €AMHCTBO U LIEJIOCTHOCTb OKPY)KAIOLIETO MUPA, BO3MOXHOCTH €ro O3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE
JIOCTH)KCHUH HAYKH;
NOCTEeNEeHHO BHICTPAUBATH COOCTBEHHOE IIEIIOCTHOE MUPOBO33pPEHHE. 0CO3HABATh MOTPEOHOCTh M TOTOBHOCTD K
camM000pa30BaHMIO, B TOM YHCIIE M B pAMKaX CaMOCTOSATEIILHON AEATEIHHOCTH BHE IIKOJIBI;
OLIEHHBATH )KH3HEHHBIC CUTYAI[MU C TOYKH 3pEHHUs 0€30MacHOro 00pa3a )XU3HU U COXPAHEHHS 3710POBbS;
OLIEHHUBATH DKOJIOTHYECKHH PHCK B3aUMOOTHOILICHHH YET0BEKa U MIPUPOIbL.
- (hopMHPOBATH 3KOJIOTMYECKOE MBIIUICHHE. YMEHHE OL[CHUBATh CBOIO AEATEIHHOCTh U IIOCTYIKH JIPYTHX JFOJCH C TOYKH 3PCHUS
COXpaHEHHs OKPY)KAIOIIEH CpeJibl - FapaHTa )KU3HH U Oaromnoy4us jroeit Ha 3eme.

-MeTanpeAMeTHbIC Pe3VJILTATBI 8 COOMEEmcmeuu ¢ npozpammoi pazeumus YY1,




MeTanpeaMeTHBIMHE PE3yJIbTaTaMH H3yUICHHUSI Kypca «XuMus» SBISICTCS pOPMUPOBAHIE YHUBEPCANBHBIX yueOHbIX aeiicTeuil (YY)

Pezynamuenvie YY/I.

CaMOCTOSITEIIFHO OOHApYKUBATh U (POPMYIHPOBATh Y4eOHYIO IPOOIIEMY, ONPECIATh LeIb Y4eOHO! e TENEHOCTH, BEPCUU PELICHUS
poOIeMBbl, 0CO3HABATh KOHSYHBIH PE3y/IbTaT, BBIOUPATh U3 MPEIOKEHHBIX M HCKAaTh CAMOCTOSITENIBHO CPEACTBA JJOCTHIKESHHS LIEJIH; COCTaBIIATh
(MHOMBHUIyanbHO WITH B TPYIINE) IUIAH PEIIeHHs IPOoOIeMbl; paboTast 1o IIIaHy, CBEPSITh CBOM ACHCTBHS € LEIBIO H, IPH HEOOXOAMMOCTH,
HCITIPABIISITh OLIMOKK CaM BBIIBHUI'ATh CAMOCTOSITENIBHO; B IHAJIONe C YUHTEIIEM COBEPIICHCTBOBATh CAMOCTOATENIBHO BhIPAOOTAHHBIE KPUTEPUH
OLICHKH.

oOHapyxuBaeT U GOpMyIHUpyeT y4eOHYyI0 IpoOIeMy 01 pyKOBOACTBOM YUHTEIS ;

CTaBHT LIEJIb ACATEIIBHOCTH HAa OCHOBE ITOCTABJICHHOM MPOOJIEMbI U NpeIaraeT HECKOIBKO CIIOCOOO0B e¢ JIOCTHIKCHHS;

CaMOCTOSTENbHO aHAJIU3UPYET YCIOBHUS TOCTHIKEHHS 11T Ha OCHOBE Y4ETa BBIICNICHHBIX yYUTEIEM OPUEHTHPOB ACHCTBUS B HOBOM Y4eOHOM
MaTepHae;

IUIAHUPYET PECYPCHI ISl JOCTHKESHHS LISITH;

Ha3bIBACT TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS IPH PELICHNH 3a]1a4H, U IPEAaraeT yTy uX mpeogoneHus/ n3beranus B AanbHeHe
JIeATEeTbHOCTH.

BbInycKHHK MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

CaMOCTOSITEIbHO CTaBUTh HOBBIC ydeOHBIE IeIH U 3aJa4i. CaMOCTOSATEIBHO CTPOUTH )KN3HEHHBIE IUTAHBI BO BPEMEHHON IIEpPCIEKTHBE. IPU
IJIAHUPOBAHUH JOCTIDKEHHS LIeJIel CAMOCTOSITETIbHO M aI€KBATHO YUYUTHIBATh YCIOBHSI M CPEACTBA MX JOCTHIKECHHUS. BRIIENsITh aqbTepHaTUBHbBIC
CHOCOOBI JOCTH)XEHHUS 1I€JTM M BEIOMPATh HanboJee 3 PEeKTUBHBINA C110co0. AZICKBaTHO OILIGHUBATH CBOM BOSMOXKHOCTH JIOCTH)KEHHS LN
ompesieNnEHHOM CI0KHOCTH B Pa3IMUHbIX chepax caMOCTOSATEIBHON eI TeIbHOCTH.

Iloznaseamenvuvie YY/I.

. AaHAJIM3MPOBATh, CPABHUBATH, KJIaCCH(PULUPOBATH U 00001aTh (AKThI U SBJICHUS. BBISABIATE IPUUNHBL M CIIEICTBUS TPOCTHIX
SIBJICHUI.

OCYIIECTBJISITH CPaBHEHHE, KJIACCU(UKALMIO, CAMOCTOSTEIBHO BBIOMPAst OCHOBAHUS M KPUTEPUH [UISl YKA3aHHBIX JIOTHYECKHX
oTIeparyi;

CTPOUTH JIOTHUIECKOE PACCY)KICHUE, BKIIOYAIOIIEe YCTAHOBICHNE IPHUNHHO-CIIEICTBEHHBIX CBSI3EHl.

€031aBaTh CXEMaTHYECKHE MOJIENH C BBIZIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa.

COCTABJISATH TE3HChI, PA3IMIHBIE BU/IBI TUTAHOB ([POCTHIX, CIIOKHBIX M T.IT.).

npeodpa3oBLIBaTh HHPOPMALMIO U3 OJHOTO BH/A B APYroii (TaGiinily B TEKCT H IIp.).

YMeTb ONIPEEIATh BO3MOXKHBIE HCTOUHHKH HEOOXOIMMBIX CBEACHHUH, TPOM3BOANTH MOMCK HH(POPMALUH, aHATN3UPOBATh U
OLIEHUBATh €€ I0CTOBEPHOCTh

OCYIIECTBIISICT PACIIMPEHHBIN TOUCK HH(POPMAIIMH C HCTIOJIb30BaHUEM pecypcoB Oubnorek u MurepHera,



CUMTHIBAECT UH(POPMAIIHIO, TIPEJCTABICHHYIO C UCTIOIb30BAHUEM PaHEee HEU3BECTHBIX 3HAKOB (CHMBOJIOB) TIPU HAJMYHHU HCTOYHHKA,
COZIEPIKAILETO UX TOJIKOBAHHE,;

CO3/1aeT MOJIEIIH M CXEMBI IS PeLICHHs 3a/1a4;

MEPEBOIUT CIIOXKHYIO [0 COCTABY HH(POPMAIHIO U3 Ipapuueckoro MM CUMBOJILHOTO MPEACTABICHUS B TEKCT U HA000pOT;

YCTaHABJIMBAET B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHH, SIBICHUI, TPOLIECCOB,;

Y4acTBYET B IIPOCKTHO- MCCIICOBATEIBCKOM ASSITEIbHOCTH. IIPOBOAUT HAOIIOCHUE M AKCIEPUMEHT I10]] PYKOBOACTBOM YIHUTEJIS.
OCYIIECTBIISICT BBIOOP Hanboee 3 HEeKTUBHBIX CIIOCOOOB pelIeH s 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

- JIaeT OIpe/ie/ICHHE TIOHATHSIM, YCTaHABIUBACT IPHYNHHO-CIICACTBEHHBIC CBSI3U;

- 00001I[aeT HOHATHS — OCYIIECTBIISIET JJOTHUESCKYIO ONEPALHIO IIePeXo/ia OT BUIOBBIX IPU3HAKOB K POJJOBOMY HOHSTHIO, OT MOHSTHUS
C MEHBIIUM 00BEMOM K IOHATHIO ¢ OOJIBIINM 00BEMOM;

- OCYLIECTBIISICT CPaBHEHHE, CEPHUALIUIO U KIACCU(PUKALIMIO, CAMOCTOSTEIBHO BEIOHPAst OCHOBAHHSI M KPUTEPHH VISl YKA3aHHBIX
JIOTUYECKUX OTeparuid;

- CTPOUT KJIaCCH(UKALMIO HA OCHOBE TMXOTOMHUYECKOrO JieeHus! (Ha OCHOBE OTPHLIAHUS). CTPOUT JIOTHIECKOE PACCYKIACHHUE,
BKJIIOYAIOLIIEE YCTAHOBIICHUE IIPUYNHHO-CIIE/ICTBEHHBIX CBSI3EH;

- OOBSCHSIET SBJICHHS, TIPOLIECCHI, CBSI3U U OTHOLICHUS, BBISBIISIEMbIC B X0/I€ UCCIICI0BAHUS,

- 3HAeT OCHOBBI YCBaHMBAIOIIETO YTCHHUS YyMEET CTPYKTYPHPOBATh TEKCThI (BBIACIISET IJIaBHOE M BTOPOCTEIICHHOE, INIABHYIO HJICIO
TEKCTa, BBICTPAHBACT IIOC/IEI0BATENBHOCTD OMMCHIBAEMbBIX COOBITHIA), 3HACT OCHOBBI 03HAKOMHTEIBHOIO YTCHHMS; IIOCICJOBATEIBHOCTD
OIHUCBHIBAEMBIX COOBITHIA) - CTAaBUTh IPOOIEMY, apryMEHTHPOBATh €€ aKTyallbHOCTb.

+ CaMOCTOSTEIILHO POBOJUTH HCCIIEI0BaHUE HA OCHOBE IPUMEHEHHS METOIOB HAOMIOACHHS 1 KCIICPUMEHTA;

KommynukaTtusuble YY/I:
CaMOCTOSsTENBHO OPraHH30BbIBATh y1eOHOE B3aMMOACHCTBIE B rpyIie (ONpeIersTh OOIHE e, PAaCIPeAesTh POJIH, JOT0BAPUBATECS APYT

C IPYrOM H T.11.)

- coOmoaeT HOPMBI ITyOINYHON PedH U PErIaMEHT B MOHOJIOTE M TUCKYCCUH;

- TOJIB3YETCs aJIeKBATHBIMU PEUYCBBIMHU KIIHIIIE B MOHOIOTE (IIyOIMYHOM BBICTYILICHHH), THAIIOTE, TUCKYCCUH;

- (hopMyupyeT COOCTBEHHOE MHEHUE U MO3UIMIO, apTYMEHTHPYET HX;

- KOOPIHMHHPYET CBOIO MO3UIIUIO C MO3UIMAMHI MapTHEPOB B COTPYAHUYECTBE MPH BBHIPaOOTKE 00MIETO;

- YCTaHABJIMBACT M CPABHHUBAET PA3HBIC TOUKH 3PCHIS, IIPEK/IC YeM [IPHHIMATH PEIICHHS U AeNaTh BEIOOP; CIIOPHUT U OTCTAHBACT
CBOIO MO3UILIUIO HE BPaXIeOHBIM IS OIIIIOHEHTOB 00pa3oMm;

- OCYIIECTBIISIET B3aUMHBIN KOHTPOJb U OKA3bIBAET B COTPYIHMIECTBE HEOOXOIMMYIO B3aMOIIOMOIIb. OPTaHU30BBIBACT U IUTAHUPYET
y4eOHO€ COTPYIHHYECTBO C YIUTEIEM U CBEPCTHUKAMH;

- Oompezenser Uesd U QYHKIUH YYaCTHUKOB, CIIOCOOBI B3aUMOACHCTBHS;

- IUIAHUPYET 001IKe crocoObl paboThl; 6



yMeeT paboTaTh B IpyIlie — YCTaHABIMBAeT paboune OTHOMIEHUs, 3QPEKTUBHO COTPYAHUYAET U CIIOCOOCTBYET IPOAYKTHBHOM
KOOIIepanuH;
UHTETPUPYETCs B IPYIIILY CBEPCTHUKOB M CTPOUT IPOAYKTHBHOE B3aUMOAEHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMHU;

YUUTBHIBACT Pa3HbIC MHCHUS U UHTCPECHI U 000CHOBBIBaTh CO6CTB€HHyIO TNO3UIHIO,

BbInycKHUK NOJY4YHT BO3MOKHOCTh HAYYHThCS !
- IPOJYKTUBHO pa3perath KOHGIMKTH Ha OCHOBE y4€Ta HHTEPECOB U MO3UINI BCEX YYACTHUKOB, HOMCKA U OLICHKH AJIbTEPHATHBHBIX

croco0oB pa3peleHus: KOH(IUKTOB;
JOTOBAPUBATHCS M MPUXOIHUTH K OOIIEMY PELICHUIO B COBMECTHOI JACSTEILHOCTH, B TOM YHCIIE B CHTYAIlHH CTOJIKHOBEHHS HHTEPECOB,;

Opath Ha ce0si MHULMATHBY B OPraHU3al[MHd COBMECTHOTO JICHCTBUSI (J1EJI0BOE JIMIEPCTBO);

BJIaJIETh MOHOJIOTHYECKOW M AUAJIOTHYECKOH ()opMaMy pPedr B COOTBETCTBHH C T'PAMMATHYECKIMHU M CHHTaKCHYECKUMH HOPMaMH POJTHOTO
SI3BIKA;
CJIEZIOBaTh MOPAJIHO-3THYECKUM U IICHXOJIOTHYECKUM MPHHIMIIAM OOIEHHUS U COTPYIHUYECTBA HA OCHOBE YBOKUTEIBHOTO OTHOLICHUS K
napTHEpPaM, BHUMAHUA K JIMYHOCTH JIPYroro, aAeKBaTHOT'0 MEXIMYHOCTHOTO BOCIIPUATHSA, TOTOBHOCTH aJIcKBaTHO pEarupoBaTh Ha HYX/IbI APYTHUX,
B YaCTHOCTH OKa3bIBATh MOMOIIIb ¥ SMOIMOHAIBHYIO MTOAICPKKY MApTHEPAM B MPOIIECCe AOCTIKEHHUS 00IIIeil 1Ie/Ti COBMECTHOM /IeITeTbHOCTH;

IIpenMeTHBIMHU pe3yJbTaTAMHU H3YUCHUS IIPEIMETA SBIISIOTCS CIICAYIOIINE YMCHHS:
OCO3HAHHUE POJIN BEILECTB:

- OIIPEIEIATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE,

- OOBSCHATB POJIb BEIIECTB B UX KPYTOBOPOTE, PACCMOTPEHHE XUMHIECKUX MPOLIECCOB;

- IPUBOJUTH IPUMEPHI XMMHYECKHUX NPOLIECCOB B IIPUPOJE;
- HaXOJAUTb YEPTHI, CBUAETENbCTBYIONIHE 00 OOIUX NPH3HAKAX XUMUYECKUX IIPOLECCOB M UX Pa3JIMUMAX. UCTIONb30BaHUE XUMUUECKUX

3HAHU#T B OBITY;
- 0OBACHATH 3HAYEHHE BEIECTB B )KM3HH U XO3SAIMCTBE YEI0BEKA,
OOBSICHITH MUP C TOYKH 3PCHHS XHMHH;
— MEePEYUCIISITH OTIIMYUTEIIbHBIC CBOMCTBA XMMUYECKHUX BEIIIECTB,;
— pa3nu4aTh OCHOBHBIC XMMHYECKHE ITPOLIECCHI; - OMPEENATh OCHOBHBIE KITACChl HEOPIAaHMYECKUX BEIIECTB;
- MOHUMATh CMBICIT XUMHYECKUX TEDPMUHOB. OBJIJICHHE OCHOBAMH METOJIOB MMO3HAHHKSI, XaPAKTEPHBIX ISl ECTECTBEHHBIX HAYK:
- XapaKTepH30BaTh METOIbI XUMHUUECKON HayKH (HaOI0IeHe, CPaBHEHHE, SKCIIEPHMEHT, H3MEPEHHE) U UX POJIb B TIO3HAHUH TIPUPOIH;
- IPOBOJIUTH XUMUYECKUE OMBITH M IKCIIEPUMEHTBI U O0BSCHATH X PE3YNIbTAThI;
YMEHHE OLIEHUBATD TIOBEICHNE YEIOBEKA C TOUKH 3PEHUS XUMHIECKOH O€30ITaCHOCTH 110 OTHOUIEHHIO K YEJIOBEKY M IPUPOIE;
- HCTIOJIb30BATh 3HAHMS XUMUH [IPH COOJIOICHUH TIPABUIT HCTIOIb30BaHUS OBITOBBIX XMMHUYECKHX PEapaTos;

- pa3iin4aThb ONaCHbIC U Oe30macHbIe BCIICCTBA.



PaGouas nporpamma nocTpoeHa Ha OCHOBE KOHIIEHTPUUYECKOTO MOAX0/1a. DTO JOCTUIAETCs IyTeM BBIWICHEHUS AUAAKTHUECKON SANHULIBI —
XUMHYECKOTO JIEMEHTA - U JaJbHEHIIIeM YCIOKHEHUH U PACIIUPEHUH €€ 3/1eCh TAKOBBIMHU BBICTYHAIOT (POPMBI CyliecTBOBaHuUs (CBOOO IHbIE
aTOMBI, TPOCTHIC M CJIOXKHBIE BEIIECTBA). B IporpaMMe yIUTHIBACTCS Peali3alisa MEKIPEAMETHBIX CBsi3eil ¢ KypcoM ¢usuku (7 Kiracc) u
6uosoruu (6-7 KIaccel), TIe JaeTcs 3HAKOMCTBO CO CTPOEHHEM aTOMa, XUMHUYECKON OpraHu3aleil KIETKU U MPoLeccaMi 0OMEHa BEIIECTB.

OcHoBHO¥i (hopMoii OpraHu3anuy y4e0HOT0 Mporecca sBIsICTCS KJIaCCHO-ypOYHasi CUCTeMa. B kadecTBe JIOMOITHUTEIBHBIX GopM
opraHu3anuu 00pa3oBaTeNbHOTO MPOIIecca UCTIOIb3YeTCsl CUCTeMa KOHCYIbTAllMOHHOM MOANEPKKY, HHANBHYaIbHbBIX 3aHATHH, CAMOCTOSITEbHAs
paboTa y4Jaruxcs ¢ UCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHHA.

IMpeobramaromieit HopMoii KOHTPOJIS BEICTYIIAIOT IIMCHMEHHBIHN (CAaMOCTOATENbHBIE W KOHTPOJIBHBIC PA0OTHI) M YCTHBIH OMPOC
(cobeceoBanHme), TECTUPOBAHHE.

Copep:kanue y4eGHOro npeamMera.
Pa3nen 1. HayanbHble NOHATHS M 3aK0HBI Xxumuu. (20 yacoB)

Tena u BemecTBa. CBolicTBa BelecTB. DTANIOHHBIEC (PU3HUECKIE CBOMCTBA BEIECTB. Marepuana U MaTepHanoBeeHne. Poib XUMIN B KU3HU
coBpeMeHHOT0 06muiecTBa. OTHOIICHNE OOIIECTBA K XUMHUH.. XeMOPHIHs 1 XeMO(oOHs.

Metons! u3yuenus: xumun. Habmonenue. Dxcriepument. Mozaenuposanue. Mojeny MaTepuaibHble U 3HAKOBBIC MIIM CUMBOJIBHBIE.

Tazer. XKunkoctu. TBep/ibie BelecTBa. B3anMHbIe IepeX0/Ibl MEK/IY arpeTaTHBIMA COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOINMAIIHs) U
JiecyOIMManysl, KOHAEGHCAlUsl U UCTlapeHue, KPUCTAJUTM3AalMs U TIaBJICHUE.

Ddusnueckue sBieHus. YucTble BelecTsa 1 cMecu. 'oMorenHsie 1 reteporentsle cmecH. Cmecu razoo0pasHsle, sxukue, Teepasie. CrocoOst
paslerneHns cMeceil: eperoHKa Win JUCTUIUIALNS, OTCTauBaHKe, (GHIbTPOBAaHUE, KPUCTAIUIN3ALMS, BbITapuBanue. Xpomarorpadus. [Ipuvenenue
9THX CIIOCOOO0B B 1a00PATOPHOH MpaKTHKe, HA NPOU3BOACTBE U B OBITY.

XHUMHYECKHE IEMEHTHL. ATOM M MOJICKyIbL. [IpocThle U CIIOKHBIE BEllecTBa. AJUIOTPONHS Ha IpUMepe KHCIopoaa. OCHOBHBIC ITOIOKCHUS
ATOMHO-MOJIEKYISIPHOTO yueHus. Monsl. BeniecTBa MOJIEKyJISIPHOTO M HEMOJIEKY/ISIPHOTO CTPOCHUS.

3Haky (CHMBOJIBI) XUMIYECKUX 3JIeMEHTOB. H(pOpManus, KOTOPYIo HeCyT 3HAKH XMMHYECKUX DJIEMEHTOB. DTHMOJIOT s Ha3BaHUI
HEKOTOpPBIX XumMudeckux snemMeHToB. [ICX0O JI.1. MenaeneeBa: KOpOTKONEPUOAHBIH U JIMHHOIEPUOAHBIH BapuaHThl. 11epHoabl ¥ rPyIIIbL.
I'naBHas u nobounas noarpynnsl. OTHOCHTENIbHAS ATOMHAsI Macca.

Xumuueckue Gopmyisl. Muaexcel 1 ko duuuentsl. OTHOCHTENbHAS MOJIEKYIIpHAst Macca. MaccoBast 10J1s1 XMMUYECKOTO IEMEHTa B
coenuHeHnH. MHdopManus, KOTOpyro HECYT XUMUUECKUE (POPMYJIbI.

Banentaocts. CTpykTypHBIE (HOpMYIIbl. X UMUYECKHE JIEMEHTHI C TOCTOSHHOW U EPEMEHHOM BAICHTHOCTHIO. BbIBO/I (hOpMYyIbI coeMHEeHNUs
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110 BaJICHTHOCTH. OHpCL[CJIeHI/IC BAJICHTHOCTH XUMHYCCKOTI'O 3JIEMCHTA I10 q)OpMyJ'IC pemiectBa. CocTaBjICHHE Ha3BaHUI COGHHHGHHﬁ, COCTOAIINUX

13 IBYX XUMHUYCCKHX 3JICMEHTOB, IO BAJICHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.
XuMHUYECKHE peakuuu. Pearentsr u IIPOAYKTBI pEaKIUu. HpH?;HaKH XUMHYCCKHUX peaKum?I. VcnoBus ux NIPOTEKaHUA U IIPEKPAICHUS.

Peakuun TOpeHUsI. 3K30TCpMI/I‘{eCKI/Ie 1 SHAOTCPMHUUICCKUC PCAKIINU.

3aK0oH COXpaHEHHs] MACChl BEIIECTB. XuMudyeckue ypaBHenus. CocTaBieHre XUMUIECKHX ypaBHeHud. MH(popMalms, KOTopyro HeceT

XUMHYECKOE YPAaBHCHUC.

Knaccudukanms XMMAYECKIX PEaKIUii M0 COCTABY U YUCIy PEareHTOB U MPOAYKTOB. THUIIBI XMMHUYECKHX peakiuil. Peakiiu coeuHeHm s,
pasnoxxeHus, oOMeHa, 3amenieHus. KaranuzaTopsl 1 KaTanus.
JemMoHcTpanum.

Konnexiun MaTepuaioB v U3l U3 HUX.

Moyenu, UCroIb3yeMble Ha ypokax (hM3HKH, OUOJIOTHH U reorpaduu.

OOBEMHBIC U IAPOCTEPKHEBBIE MOICIIM HEKOTOPBIX XMMHYECKHX BEIECTB.

Mogenu KpuCTaIMYECKUX PELIETOK.

Cobupanue npudopa uIst OJTy4eHHsI T'a30B U IPOBEPKA €ro Ha TEPMETUYHOCTb.
Bosronka cyxoro npja, oaa mid HaTaiuHa.

ArperarHble COCTOSIHHS BOIBI.

Paznenenne qByxX HECMEIINBAIOMINXCS KHUIKOCTEH C TOMOIIBIO ACTUTEIHHON BOPOHKH.
YcraHoBKa i GUIBTPOBAHMUS U €ro padora.

YcraHOBKa JUIsl BRITAPUBAHMS U €r0 padoTa.

Pa3nenenue kpacsiiero BeuiecTsa (romMactepa ¢ HOMOILBI OyMaXHO# Xpomarorpaduu.
Moenu aaoTpoNHbIX MOAU(BHKALIUI YIIIepoaa H Cephbl.

Hoprperst M. 5. Bepuennyca n JI.U. Menzerneesa.

Kopotkonepuoauslii u jimuHHOnepuoaHbii Bapuantel [ICXD JI.U. Menneneesa.
KonctpynpoBaHnue mapocTepKHEBbIX MOJEIIEH.

Ammnapat Kunma.

Pa3noxenne OuxpomaTra aMMOHUS.

BzaumoeiicTBHE CONSTHON KUCIOTHI C IIMHKOM.

IMonyuenne ruapokcuaa Meau (2) u ero pasioKeHne Py HarPEBaHHH.

JlaGopaTopHbIe ONBITHI.

1.
2.

O3HaKOMIIEHHE C KOJUICKIIUEH J1ab0paTOpHO#l MOCYIbI.
TIpoBepka npudopa [uis MoJIy4eHHs: Ta30B HA FEPMETHYHOCTb.



ITpuroToBiieHHEe reTePOreHHOM CMECH MOPOLIKOB CEPbI U XKEJE3a H UX Pa3JIeleHue.
B3aumonelicTBie pacTBOPOB XJIOpHIa HATPHSI U HUTpaTa cepedpa.

IMony4yenue rugpoxcuaa Meau (2) u ero B3auMOACHCTBYE ¢ CEPHOM KUCIOTOM.

B3aumonelicTBue pacTBopa colbl ¢ KMUCIOTOMH.

ITpoBepka 3aKoHa COXpaHEHHs MacChl BEIIECTB Ha IIPUMEPE B3aUMOJICHCTBYS 1ETI0UH U KUCIIOTHI.
PazioxeHne nepoxcuia BOIOPOa ¢ MOMOLIBI0 OKCHA Mapranua (4).

© ® N TOA®

3amMelieHre jKene30M MeH B MEHOM KYTopoce.

[IpakTuyeckue padoTshl.
1. 3nakoMcTBO C 1abopatopHbIM 000pyaoBaHueM. [IpaBuina TexHukn Oe3omacHOCTH NpH paboTe B kabuHeTe xumun. Hekotopsie Bibl paboT.
2. AwHanus rouBbl.

Pazpnen 2. Baxkueiimme npeacTaBUTE/IH HEOPraHUYEeCKHUX BeIIeCTB. KosnyecTBeHHbIe OTHOLLIEHUS B XUMHUH. (18 qacos)

Cocras Bo3nyxa. [loustae 06 00beMHO# JJ0J1e KOMIIOHEHTa PUPOJHON ra30BO# cMecH — Bo3ayxa. PacyeT 00beMa KOMIOHEHTa ra30Boi
CMECH T10 ero 00bEMHOI J0J1e U HA00OPOT.

Kucnopon. O3on. [Torygenue kucnopona. Cobnupanue u pacrosHaBaHHE KHCIOpoJa. XHUMHYECKHUE CBOHCTBA KUCIOPO/Ia: B3aNMOIEIHCTBHE C
MeTaljlaMH, HeMeTaJlllaMd | CIIOKHBIMU BetiecTBamu. [IpuMenenue kuciaopoaa. KpyroBopor kuciopoaa B mpupoe.

Oxkcunbl. OOpa3oBaHKe Ha3BaHUW OKCHJIOB 110 UX popmynam. CoctaBiieHre Gpopmys OKCHIOB 1O Ha3BaHMsAM. [IpencTaBuTen OKCHIOB:
BOJIa, YIJICKUCIIbIH Ta3, HeralieHasi U3BeCTb.

Bopopon B ipupoze. Pusnueckne 1 XUMUYECKHE CBOHCTBA BOJIOPOA, €r0 MOJy4YeHHE U PUMEHEHHE.

Kucnotsl, ux cocrtas u kinaccudukarus. Taruouropsr. Tadnuna pactBopumoctu. CoJisiHast U CepHasi KUCIOTHI, MX CBOWCTBA M IPUMCHEHHE.

Comny, UX COCTaB M Ha3BaHUs. PacTBopumocTs coneil B Boze. [IpencraBuTenu coeii: xsiopua HaTpus, KapOoHatT Hatpus, Gpocdar KaabLus.

Iocrosinnas ABorazapo. Konnyectso BemiectBa. Mosb. MossipHast macca. KpaTHble e JMHULIBI N3MEPEHUS KOJIMYECTBA BEIIECTBA —
MHJUIMMOJIb U KMJIOMOJIb, MHJUTUMOJISIPHASI X KMJIOMOJISIPHAST MAcChI BEIIIECTB.

PacueTsl ¢ MCHONB30BaHUEM TTOHATHI KKOJIHMUYECTBO BEIIECTBA», KMOJISIPHASI Maccay», KIOCTOSTHHAsT ABOTapo».

3akoH ABorajpo. MoJsipHbIi 00beM ra3o00pa3HbIX BemecTB. OTHOCHTENbHAS MFIOTHOCTH OJTHOTO I'a3a 10 IPpyromy.

. KpaTHble equHHIBI H3MEPEHHsT KOJIMYECTBA BEIECTBAa —MUJUTUMOJISIPHBII U KWIIOMOJISIPHBINA 00BEMbI I'a30B.

PacueTsl ¢ HCHONB30BAHUEM MOHATHI KKOJIHMUYECTBO BEIIECTBA», KMOJISIPHAST Macca», KMOJISIPHBIA 00bEM ra30B», KYHCIO ABOraIpo».

T'unpocdepa. Kpyroopot Bojibl B mpupoje. @u3ndeckre M XMMHUUECKHAE CBOICTBA BOJIbI: B3aUMOJICHCTBUE C OKCHJIAMHU.

OcHoBaHu, Ux cocraB. PacTBopumMocTh 0OcHOBaHMII B BoJie. M3MeHeHne okpacku HHAMKATOPOB B Ieno4YHo cpene. [IpencraBurenn
LIeI0Yeii: THAPOKCH/IbI HATPHUS, KaIUs U KaJIbIIHS.
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PaCTBOpI/ITCJIL 1 paCTBOPEHHOC BCUICCTBO. PaCTBOpLI. PaCTBOpCHI/IG. FI/I[[paTLI. MaccoBas o1 PacTBOPEHHOI'O BEIICCTBA. PaC‘ICTLI,

CBA3aHHBIC C UCIIOJIb30BAHUEM IMOHATUA»MACCOBAA 0JIs1 PACTBOPEHHOT'O BEIICCTBA».

JleMoHcTpanum.

[Nony4enne kucaopoa pa3jioKEHUEM NepMaHraHaTa Kajius U IepOKCHIa BOAOPOa.
CoOupaHre METOIOM BBITECHEHUSI BO3/LyXa M BOJIBI.

Pacno3naBanue xucnopopa.

T'openue maruus, xenesa, yrisi cepsl U Gocdopa B KUCIOpoOIE.

Kosmnekmyst okcnmos.

IMonyuenune, cobupanue, pacrno3HaBaHue BOJOPOA.

T'openue Bogoposa.

BsanmMopeiicTBie BOIOPOAa C OKCHIOM MEMH.

Kosnekuust MUHEpaIbHBIX KUCIIOT.

[IpaBuio pa3daBieHHsT CEPHON KUCIIOTHI.

Kommeknus cosei.

Tabnuia pacTBOPUMOCTH OCHOBAHHH, KHCIIOT M COJIEil B BOJIE.

HexkoTopble MeTaIbl, HEMETAIUIbl U COSMHEHHs KOJIMYECTBOM BElecTBa B 1 MOJIb.
Kosmeknust ocHoBaHMI.

JlaGopaTopHbIe ONBITHI.

10.
11.
12.
13.
14.

[TomyTHEHNE N3BECTKOBOIT BOJIBI IPH IPOIYCKAHNH YIIIEKHCIIOTO ra3a.

[onyuenue Bogopo/ia B3aUMO/ICHCTBHEM IMHKA U COJISTHOM KUCIIOTHI.

Pacrio3HaBaHMe KUCIOT MHIMKATOPAMHU.

M3menenne okpacky MHANKATOPOB B IIEIOYHOM Cpese.

O3HaKOMIICHHE C TIpenapaTaMy JOMaIIHEH WK MIKOJIBHOW alTeYKH — PAaCTBOPaMH IIEPOKCHIAa BOJOPOJIa, CIIMPTOBOM HACTOMKH ioaa 1
HaIIaThIPHOTO CIIHpTa.

IIpakTHYeckue padoOThI.
3. Ilomyuenue, cobupaHUe U PaCIO3HABAHUE KHCIOPOJA.

4. Tlomy4enue, coOupaHue 1 pacro3HaBaHUE BOAOPOA.

5. IlpuroToBieHHEe pacTBOPOB COJEH ¢ X 3aaHHOI MaccoBoil noseil.
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Pasgen 3. OcHOBHBIE KJIACCHI HEOPraHu4yeckux coeaunenuii. (10 yacos)

O06o01IeHre cBeICHUIT 00 OKCHIAX, UX KiacCcH(pUKaIiK, Ha3BaHUAX U CBOWCTBaX. CIIOCOOBI ITOJTy4EeHUsI OKCHUIOB.
OcHoBaHusl, X KIacCH()HUKAIMs, HA3BaHUS U CBOMCTBA. B3anMozeiicTBre ¢ KHCIOTaMH, KUCIOTHBIMU OKCHAAMHU U COJIIMH. PaznoxeHne

HEpacTBOPHUMBIX ocHOBaHHH. CrTOCOObI MOTy4YeHHs OCHOBAHHUH.

DIeKTPOXUMHUYECKUH sl HAPSHKEHUH MeTaioB. B3aumoelicTBre KUCIOT C OKCHAaMH METaIJIOB. B3anmoelicTBie KHCIOT C OCHOBAaHHMSIMHU —
peakius HeiTpanu3anuu. B3zanmopelictBue Kuciot ¢ consimu. [loirydeHre 0eCKHCIOPOIHBIX M KUCIOPO/ICOACPKAIUX KUCIIOT.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

KI/ICJ’[OTH, ux KJ'[aCCI/I(i)HKaLII/Iﬂ 1 Ha3BaHUs. O6H.[I/Ie XUMHUYECKHE CBOMCTBA KUCJIIOT. BSaHMOHeﬁCTBI/Ie KHUCJIOT C METaJLTaMHU.

COJ'II/I, nx K.IIaCCI/I(i)I/IKaHI/IH " cBOiicTBa. B3aumoeiicTeue coJieii ¢ METajllaMH, 0COOCHHOCTH 3TUX peaxunﬁ. BzaumoneiictBue COJICH C COJISIMHU.

I'enernueckue pAabBI METaJUIa U HEMETAJLIA. I'enetnueckas cBs3b MEXOY KilaCCaMU HEOPraHWYCCKHX BEIICCTB.

JlaGopaTopHbIe ONBITHI.
BzaumoelicTBHE OKCHAA KaIbIHSI C BOJOM.
ITomyTHEHUE U3BECTKOBOM BOJIBL.

Peaxuus HelTpanu3anum.

IMonyuenue ruapokcuaa Meau (2) u ero B3auMOICHCTBHE € KUCIOTOM.

Pazrnoxenne THAPOKCHIA MeH (2) TIPH HATPEBAHUH.
BsanmoieiicTBUE KUCIOT ¢ METAZIAMU.
B3anMoelicTBHE KHCIIOT C COISIMH.

O3HakoMJIEHHE C KOJIJIEKITHEN COJIEH.
BsaumoeiictBue cynbdara meau (2) ¢ xeae3om.
BzaumoelicTBre coieii ¢ COJISIMH.

I'enernyeckast CBsI3b Ha IPUMEPE COCANHCHUH MEIH.

IIpakTuyeckue padoTshl.

6. Perienne 3KcriepUMEHTAIBHBIX 33/1a4.

Pasnen 4. Tllepuoauyeckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3jementos (I3 u ITICXD) JI.LU. MenneieeBa u cTpoeHne
aToMma. (8 yacoB)

EcTtecTBeHHBIE ceMENCTBA XMMHUECKUX 3JICMEHTOB! IICJIOYHBIC U MICJIOUYHO3EMEJIbHBIC METAJlJIbl, I'aJIOT'CHbI, HHEPTHBIC I'a3bl. AM(I)OTepHOCTL.

AmdoTepHbIe OKCH/IBI U THAPOKCH IbI. KOMIIIEKCHBIE COTIH.

Otxpsertie J.1. MenneneeBsM 113 u cozganne um I1ICXD.
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ATOMBI KaK (popMa CyIecTBOBAHHS XUMHYECKUX 371eMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHUH aTOMOB. [l0Ka3aTesIbCTBA CII0KHOCTH
ctpoenust atomoB. OmnbiTel Pesepdopaa. [InanerapHas Moaenb CTpOSHHUS aTOMOB.

CocTaB aTOMHBIX siJiep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAs Macca. B3auMOCBsI3b MOHSATHI <IIPOTOH», KHEHTPOHY,
«OTHOCHTEJIbHAS AaTOMHAsI Macca.

Muxkpomup. DIeKTPOHBI. CTPOSHHE AIIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKUX DJIEMEHTOB

NeNe 1-20. TloHsiTHe 0 3aBEpLIEHHOM 3JICKTPOHHOM YpPOBHE.

U3zotomnel. dusnueckuit cmbics cumBonuku [lepuoanueckoit cuctemsl. CoBpemerHast popmynuposka [13. MI3MeHeHuUs CBOHCTB 37IEeMEHTOB B
MEepUOJaxX U rpymiax, Kak pyHKIHUS CTPOCHUS IIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHuCTHKa 3JIeMEHTa-MeTaIa ¥ 3JIeMeHTa-HeMeTania o ux nosioxenuto B [ICXD /I.1. Menneneesa.

JleMoncTpanum.
Pasmunble Gopmsr Tabuun I1C.
MopenupoBanue nocrpoenus [1IC JI,1. Menzaeneesa.
Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
Mogenu aToMOB 3JIEMEHTOB 1 — 3 HepHO0B.

JlaGopaTopHble ONBITHI.
26. [TonyueHue aMm(pOTEPHOro T'HAPOKCHIA U HCCIIEIOBAHIE €r0 CBOMCTB.

Paznen 5. Xumudeckasi cBsizb. OKHCINTEIHHO-BOCCTAHOBHTEIbHBIE peakuuu. (10 yacos)

Monnas xumudeckas cBs3b. FoHbI, 00pa30BaHHBIE aTOMaMHU METAJUIOB U HeMeTauoB. CxeMbl 00pa30BaHUsl MHOHHON CBSI3H Tl OMHAPHBIX
coenuHeHnH. OHHBIE KpUCTAIIIMYECKUE PEIICTKH U (PU3HMUecKre CBOMCTBA BEIIECTB C 3TUM THIIOM pemeTku. [lonsaTue o popMynbHOI eauHuIe
BEIECTBA.

KoBaneHTHast XuMuueckast CBsi3b. DJIEKTPOHHBIC U CTPYKTYpHBIE (hopMyiibl. KoBaneHTHas HenomnspHas cBsi3b. CxeMbl 00pa3oBaHus
KOBAQJICHTHOI CBSI3M JUIsl OMHAPHBIX COeANHEHIH. MOJIEKYIIsIpHbIE U aTOMHBIE KPHCTAJUIMYECKHUE PEIETKH, U CBOWCTBA BEIIECTB C 3TUM THIIOM
PpEIIETOK.

DJIEeKTPOOTPULIATENHHOCTD. Psijt anekTpooTpruaTenbHocT. KoBaneHTHas nosspHas XuMu4deckas cBsi3b. CxeMbl 00pa30BaHus KOBaJCHTHOM
MOJISIPHOM CBSI3M JUIsl OMHAPHBIX COCAMHEHUIT. MONeKy IsIpHbIE M aTOMHBIE KPUCTAJUTMYECKHE PELISTKU, CBOMCTBA BEIECTB C TUM THIIOM PELICTOK.

Merananyeckas XMMHYECKasi CBSI3b U METAJUIMUECKask KpUCTAIM4eckas perierka. CBONCTBA BELIECTB C 3THM THIIOM peleTok. Exunas

MIPHPOJIa XUMUYECKHX CBS3EH.
13



Crenenb okucnenus. CpaBHEHHE CTEIICHEH OKHUCIICHHS U BaJICHTHOCTH. [IpaBuiia pacyera CTEIIeH! OKUCICHHS 110 (OpMyIaM XUMHYECKUX
COEUHEHNM.

OKHCIUTENLHO-BOCCTAaHOBUTENbHBIE peakunu. OnpeeseHie CTeNeHEe OKUCISHHS IS SIEMEHTOB, 00pa3yIOIINX BEIIECTBA Pa3HBIX KIACCOB.
Peaknuu noHHOTO 0OMEHA M OKHCIIUTEIBHO-BOCCTAHOBHUTENBHBIEC peakiuu. CocTaBlICHHE YPaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
peakiuii METOIOM 3JICKTPOHHOTO OaslaHca.

JleMoHcTpanum.
- Buneodparments u cnaiinpl «MoHHAsS XMUMUYECKast CBS3bY.
- Komekius BemecTB ¢ HOHHOM CBSI3BIO.
- Moyenu HOHHBIX KPUCTATMYECKUX PELIETOK.
- Buneogparments u ciaiinsl «KKoBaneHTHAsE XUMHYECKas CBS3bY.
- Komrekmus BemecTB MOJIEKYISPHOTO ¥ aTOMHOTO CTPOCHHUS. MoJIelTy MOJIEKY/ISIPHBIX M aTOMHBIX KPHCTAJUINYECKUX PEIICTOK.
- Cnaitnpl «MeTaindyecKas XMMHUECKast CBSI3bY.
- Kommexiust «MeTaisl ¥ CIIJIaBEI»

- BsaumopelicTBHe LMHKA C CEpHON U COJITHOW KUCIIOTOMH, XJIOPUIOM MEIH.

14



TemaTH4ecKoe IVIAHUPOBaHHE YPOKOB XUMUH B 8 Kiiacce

(68 uacoB, 2 yaca B HeJeJI0).

Ne Tema KosnuectBo Koxa-Bo Koa-Bo OCHOBHbIE HANIPABJIEHH S
4acoB NPAKTHYECK | KOHTPOJbLHBIX | BOCHHTATEILHOI JesITeTLHOCTH
X
1 Pazgen 1. HayajJbHble NOHATHS U 2 1 4.5
3aKOHbLI XHMHH.
20 gacos
2 Paspnen 2. Baxueitmme 3 1 45
NMpeICcTaBUTE]H HEOPraHUYeCKuX
BemecTs. KommuecrBennnie
OTHOLUEHHSI B XHMMH.
18 vaco
3 Pa3znes 3. OCHOBHBIE KJIaCChI 1 1 4,5
HEOPraHUYeCKUX COeIMHEHMI. 10 yacos
4 Paznen 4. Ilepnonuyecknii 3aKoH 1 45
Ilepuonuyeckas cucTeMa XUMHYECKUX
snementos (I13 u IICXD) 1.
MeHnje/ieeBa M CTPOEHHE aTOMA.
8 uacoB
5 Pasgen 5. Xumnueckas cBs3b. 1 4,5
OKHCIMTEILHO-BOCCTAHOBUTEIbHBIE
peakuuu. 10 gacoB
6 Pe3epBHOe Bpemst 2yaca.
7 Bcero yacos 68 6 4
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Conep:kaHue NporpaMmsbl
Xumus 9 kmace
(68 uacos ,24/H)
IloBTOpeHue u 06001IeHNE CBeIeHN MO Kypcy 8 KiIacca

BunapHsle coenuHeHns. OKcuzpl coleobpasyrolye 1 Heconeobpasyromue. I uapokcuasl: ocHOBaHus, aM(poTepHbIe, KUCIOTH. CpenHue,
KHUCJIble, OCHOBHBIE COJIH.

O6o01eHNe CBECHHI 0 XUMUYECKHUX peakiusix. Knaccnduxanus XUMHYECKUX PEaKiyii 0 pasInYHbIM OCHOBAHHUSAM: COCTABY M YHCILY
pearupyonmx u 00pasyronyxcs BEMeCTB, TEINIOBOMY 3((eKTy, HAPaBICHHIO, H3MEHEHHIO CTEIICHEH OKHUCIICHUS JIEMEHTOB, 00pa3yIOIIHX
pearupyronye BelecTsa, (hase, HCIOIb30BaHUIO KATAIH3aTOPA.

TToHsATHE O CKOPOCTH XUMUYECKOi peakuuy. PakTopsl, BAMAIOLME HA CKOPOCTh XUMHYECKUX PEaKLHUil: IPUPOaA PEarupyOIIHX BEIECTB,
UX KOHIICHTPAIINS, TEMIIEpaTypa, INIONIab CONPUKOCHOBEHNUS, HANUKE KaTanu3atopa. Karamms.

JleMoHcTpanumn
* O3HaKOMJICHHE C KOJUICKIIMSIMU METAJUIOB i HEMETAJLJIIOB.
*  (O3HAKOMJIEHHE C KOJUIEKIIUSIMHU OKCHUIOB, KHCIIOT U COJIEH.
* 3aBHCHUMOCTb CKOPOCTH XUMUYECKOH PEaKIMy OT MPHPO/IbI PEarupyIONIMX BELIECTB.
* 3aBHCHUMOCTb CKOPOCTH XUMUYECKOH PEaKIMU OT KOHLEHTPALMU PearupyronuX BEIIeCTB.
* 3aBHCHUMOCTb CKOPOCTH XUMUYECKOH PEaKIMH OT IUIOIAN
COTPUKOCHOBEHHUSI PEATNPYIOIINX BEIIECTB (KKHUILIIHN CIIOI»).
* 3aBHCHMOCTb CKOPOCTH XUMHUYECKOH PEaKI[U OT TEMIIEPATyphl pearpyONuX BEIIecTB.
JlaGopaTopHbIe ONbIThI
. B3aumozeiicTBre aMMHaKa U XJOPOBOIOPOJA.
. Peakuus Heirpanuzammu.
. Habmoznenue ternosoro s¢dexra peakiuu HeWTpanu3anuH.
. B3aumopeiictBue cepHoil kucnotsl ¢ oxcunom meau (I1).

. Paznoxenue TIIepoKcua BOAOpOa ¢ IIOMOIIBIO KaTajla3bl KapTO(bCJ'ISI

o O, WN B

. 3aBHCHMOCTH CKOPOCTH XMMUYECKON PEaKIMK OT IPUPOJIBI PEarnpyroIIiX BEIIECTB Ha IIPHIMEPE B3aNMO/ICHCTBISI pacTBOPOB THOCY/Ib(aTa
HATPUsl ¥ XJI0pHa Oapus, THOCYJIb(aTa HATPHS U COJISTHON KUCIIOTBL.

7. 3aBHCHMOCTb CKOPOCTH XMMUYECKOH PeakiMy OT HIPUPO bl METAJLIOB IPU X B3aUMOEHCTBUH C COJIIHOM KHUCIIOTOIL.

8. 3aBHCHMOCTE CKOPOCTH XMMHYECKON PEAKIIUH OT MPUPOIBI KMCIIOT MIPU B3aMMO/IEHCTBIHN HX C JKEE30M.

9. 3aBHCHMOCTB CKOPOCTH XMMUYECKOH PEaKIMHU OT TEMIIEPATYpHI.

o 1
10.  3aBMCHMOCTBH CKOPOCTH XMMUYECKOH PEAKIIMU OT KOHIEHTPALIUH. 6



11.  3aBHCHMOCTBL CKOPOCTH XMMUYECKOW PEAKIMHU OT ILIOIIA/IH COMPUKOCHOBEHHUS PEATHPYIOLINX BEIIECTB.

12.  3aBHCHMOCTBH CKOPOCTH XMMUYECKOH PEAKIIMHU OT KATAIN3aTOPa.
XuMu4ecKne peakiiii B pacTBOPax 3JIeKTPOJIUTOB

[MonsiTHe 00 NEKTPONUTUIECKON JUCCONUALMU. DIEKTPOIUTHI U HEAIEKTPOIUTEL. MeXaHU3M THCCOLMAINH JIEKTPOIUTOB C Pa3IndHbIM
XapakTepoM cBsi3u. CTeNeHb MEKTPOIUTHYECKOH anccoranui. CUIbHbIE U CIa0ble 2IEKTPOIHUTHI.
OCHOBHBIE TI0JIOXKCHUS TEOPHH 3JIEKTPOJIUTHYECKON qucconuanyy. Kinaccudukanns noHOB 1 MX cBOWCTBAa. KHCIIOTHI, OCHOBaHUS M COJIN
KakK 3JIeKTpoauThI. VX KinaccuduKaiys 1 AUCCOLHAuSL.
OO0mye XMMHUYECKHE CBOICTBA KHCIIOT: M3MEHEHHE OKPACKM WHAMKATOPOB, B3aUMOJECHCTBHE C METAUIaMH, OKCHIAMH M THIPOKCHIAMH
METAIUIOB H COMIMU. MOJEKYISIpHBIC 1 HOHHBIE (MTOJTHBIE U COKPAIIEHHBIE) YPABHEHHS PEaKIIHii.
XUMHUYECKUI CMBICII COKpAIIEHHBIX YpaBHEHUH. Y CIIOBHS IPOTEKaHMsI peaknii MKy IEKTPOIUTAMU 10 KOHIIA. PsiJ| akTHBHOCTH METaIJIOB.
OO0mme XuMHYECKHEe CBOMCTBA IIEJIOUCH: B3aUMOCHCTBIE C KHCIIOTaMH, OKCHaMI HEMETAIIOB, coisiMu. OOIue XuMHYecKUe CBOiicTBa
HEepacTBOPHMBIX OCHOBAHHH: B3aUMOJICHCTBHE C KUCIOTAMH, PAa3JIoKEHHE ITPU HArpeBaHUH.
OOume XUMHYECKHE CBOMCTBA CPEJHHMX COJICH: B3aMMOJICHCTBHE C KHCIOTAaMH, IIENIOYaMHM, COJSIMH M MeTalslaMu. B3aumojenctBue
KHCIIBIX COJIEH CO LIEIOYaMH.
I'uaponus, kak 0OMEHHOE B3aUMOJCHCTBHE COJIel C BOOM. ['Maponm3 coiu CHIBHOrO OCHOBAHUS M CcHaboil KUCIOTHL. ['maponus comu
c1aboro ocHOBaHMUs U cHIIbHOM KucinoThl. lkana pH.
CBOHCTBA KUCJIOT, OCHOBAHHH, OKCHJIOB U COJICH B CBETE TEOPHH AIIEKTPOIMTHIECKOH TUCCOLMALUH M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii.
JdemoHcTpanuu.
¢ lcnpiTaHue BEIIECTB ¥ UX PACTBOPOB Ha 3JIEKTPOIPOBOTHOCTb.
®  3aBUCHMOCTb HJIEKTPONPOBOJIHOCTH YKCYCHOH KUCIIOTHI OT KOHI[CHTPALHH.
¢ JIBMKeHHE OKPAIICHHBIX HOHOB B AJICKTPUYECKOM IIOJIC.
¢ OmnpeneneHne XxapakTepa Cpeibl B pacTBOpax COJICH.
JlaGopaTopHbIe ONBITHI.
13. Jluccoumanus cnaGbIx 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHUCIIOTHL.
14. ismeHeHye OKPaCKU UHIMKATOPOB B KUCIOTHOM Cpefe.
15.  Peakuus HelTpanu3aluu pacTBOpa WIETOYH PA3THIHBIMHE KHCIOTAMH.
16.  Ionyuenue ruapokcua meau (I1).u ero B3auMoAeHCTBUE ¢ PA3TUYHBIMU KHCIIOTAMH.
17. BzaumoeiicTBrE CUITLHBIX KUCIOT ¢ okcuaom mea (11).
18-20. B3auMozeiicTBHE KUCIOT C METAJUIAMU. 17



21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHue CTYIHA KDEMHUEBOM KMCIIOTHL.

23. KauecTBeHHas! peaKiys Ha XJIOPHUL - WU CyIb(aT-HOHbI
24. VI3MeHeHre OKPACKU HH/MKATOPOB B LIEIOYHOM cpesie.
25. B3auMoieiicTBrE IENOYEii C YIIEKHCIBIM Ia30M.

26. KauecTBeHHas peakiys Ha KaTHOH aMMOHHSI.

27. Tomyuenne runpoxcuna meau (I1) u ero pasnoxkenmue.

28. BzauMoieiicTBrE KapOOHATOB C KHCIOTaMH.

29. Monyuenne ruapoxcuna xenesa(lll).

30. BzanmoeiictBue xenesa ¢ pactBopom cynbara menu (I1)
IIpakTHYeckue padoThI

1. CaoiicTBa KHCIOT, OCHOBAHHI, OKCHIIOB U COJIEH B CBETE TEOPMH IJICKTPOJIMTHYECKON AUCCOLUALMM U OKMCIUTEIBHO -
BOCCTaHOBUTEIIBHBIX PEAKIHHA

HemeTaJ1bl M UX COEIMHEHUS

CrpoeHue aTOMOB HEMETAIUIOB U UX ToJjoxeHnue B [lepuoanyeckoit cucreme. Psn anexrpoorpunatenbHocTH. Kpuctammnyeckue pemeéTku
HEMETaJNIOB — IPOCTHIX BelecTB. AtoTponus u e€ npuynHsl. Ousnyeckue cBoiicTBa HeMeTauioB. O0IIMe XUMUYECKHE CBOIICTBA HEMETAJUIOB!
OKHCITUTEIIbHBIE i BOCCTAHOBHTEIBHBIC.

I'anorensl, cTpoeHne WX aTOMOB U MoOJeKyd. Pu3HUecKue U XMMUYECKHE CBOMCTBA rajoreHoB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
TaJIOTCHOB B 3aBUCHMOCTH OT HMX NOJOXeHHs B [lepmonmueckoil cucreme. HaxoxaeHue rajoreHoB B IPUPOJEC M MX MOJNydeHUE. 3HaYCHUE U
HNPUMEHEHHE TaJOreHOB.

lajioreHoBOIOPO/IBI U COOTBETCTBYIOLIME MM KHCJIOTHI: IUIABUKOBAs, COJISHAs, OpPOMOBOJOPOAHAS, HOAOBOJOPOJHAs. [ anoreHumIbl.
KauecTBeHHbIE peakiiy Ha TaoreHna-HoHbl. [[prMeHeHne CoeIMHEH I rajOTeHOB U UX OHOJIOTHYECKast POJib.

O6mas xapakrepuctuka smemeHToB VIA-rpynmer. Cepa B npupoje u e€ mosyueHue. AJIOTPOIHbIE MOTU(PUKAIIMK CEPbl U UX CBOMCTBA.
XHUMHYECKHEe CBOMCTBA Cepbl U €€ IPUMEHEHHE.

CepoBOJIOPOJ: CTPOCHHE MOJEKYIbl, (M3UYECKHe W XMMHYECKHE CBOWCTBA, mMojiydeHHe M 3HadeHue. CepoBOJOpOIHAs KHUCIOTA.
Cynbduasl 1 ux 3HaueHue. JJroMuHOPOPEI.

Oxcun cepsl (1V), ceprucTas kucinora, cyabputsl. KauectBeHHas peakuust Ha CYIb(HUT-HOH.

Okcun cepo (V), ceprast kuciora, cyabdarsl. Kpucramtoruapars:. KadectBeHHast peakiys Ha Cyiib(paT-noH.

CepHasi KHCIOTa - CHIBHBIN 3jekTpoiaut. CBoiicTBa pa30aBIeHHOW CEpHOI KHCIOTHI, KaK TUINMYHON KHCIOTBI: B3aUMOJICHCTBHE C
MeTaJUlaMH{, OCHOBHBIMH M aM(pOTEpPHBIMH OKCHUJIAMH, OCHOBaHUSIMH M aM(pOTEpPHBIMH THIpPOKCHAaMH, coyisiMu. KadecTBeHHas peakuusi Ha
cynb(haT-HoH. 18



OOwass xapakTepucTuka 3j1eMeHTOB VA-rpymmbl. A30T, CTpOCHHE aTtoMa M MOJEKyibl. DU3MYECKHEe W XUMHYECKHE CBOMCTBAa H
NpUMEHEHne a30Ta. A30T B IPUPOAE U €ro OMOJIOTHYECKast POJIb.

AMMHaK, CTPOCHHE MOJICKYJIbl W (pU3HYECKHE CBOWCTBA. AMMHMAuYHas BOJA, HAIIATHIPHBIA CIHPT, THAPAT aMMmuaka. JIOHOpHO -
aKIENTOPHBIII MeXaHW3M 00pa30BaHUS KaTHOHAa aMMOHHs. BoccraHoBHTeNbHBIE CBOWCTBa ammuaka. CoONM aMMOHHS M WX NPUMEHEHHE.
KauecTBeHHas peakuust HA KATHOH aMMOHUSL.

OKcHIBl a30Ta. Hecoaeo0pasylole ¥ KHUCIOTHBIC. A30THCTas KHCIOTAa M HUTPUTHL A30THAs KHUCIOTa, € MOJy4eHHE U CBOMCTBA.
Hurpartsr.

Docdop, crpoerne atoma u amtorponust. ochumsl. Pochun. Oxenn docdopa(V) u oprodocdopras kucnora. Pocharsr. PochopHbe
ynoOpenus. IHCekTHInabI.

O6mias xapakrepuctuka 3meMeHToB |V A-rpynmbl: 0COOCHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BELIECTB U COCAWHEHUH B 3aBUCHMOCTH OT
HOJIO’KEHHS DIIEMEHTOB B Ilepruoanyeckoil cucreme. Yriaepoa. AJIOTpOIHbe MOAU(UKAnuK: anMas, rpaduT. AMOpGHBI YIIepoa U ero copra:
caXka, aKTHBUPOBAHHBIN yroyb. AncopOius. XuMH4eckue cBoiicTBa yriiepoaa. Kokcoxummuueckoe Ipou3BOJICTBO U €ro npoayKius. Kapoumsl.

Oxkenn yraepoaa(ll): crpoenne mosekyssl, nonydenne u ero coiictBa. Oxcun yriepona(lV): cTpoeHre MOJIEKYIbl, TOJY4EHHE U €ro
cBO¥icTBa. YroibHas KucnoTa. Cosi yroNbHON KHCIOTHL: KapOOHAThl ¥ THAPOKAapOOHAThl. TeXHuYecKas U MHUILeBast Coa.

Heoprannueckye U OpraHM4YecKre BELIECTBA. YTICBOAOPOIbI. XUMHUUECKOE CTPOCHHE OPraHMYECKUX BELIECTB, KaK MOPSIOK COSTMHEHUS
aTOMOB B MOJICKYJIE 10 BaJICHTHOCTH.

MerTaH, 5TaH, KaK MpeJeibHbIC YIIEBOIOPOIbL. DTHJICH M alleTHICH, KakK HemnpeielbHble (HEHACHIIICHHbIE) YIIEBOIOPOIbl. [opeHie
yriIeBo10poIoB. KauecTBeHHbIE peaKkLiK Ha HeMpeiebHbIE COSTMHEHUSL.

DTUIIOBBIN CIUPT, €ro MoJdydeHHe, IPUMEHEHHE U (DH3U0JIOTHYECKOe JeicTBHe. TpéXaToMHBIH criupT riuieprH. KadecTBeHHast peakiust
Ha MHOTOAQTOMHBIE CIIUPTHL. YKCYCHas - MPEACTaBUTENb Kiacca KapOOHOBBIX KUCIIOT.

KpemHuii, ctpoenue ero atoMa u cBoiictsa. Kpemunii B npupoge. Cunmarmnst u cunan. Okcun kpemuus(1Y). Kpemuuesast kucinora u eé
COJIHL.

[Tpou3BoacTBO cTekna U reMenTa. [IpoayKIHs CHITMKaTHON MPOMBIIIICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop, dasHc.
OnrTu4eckoe BOJIOKHO.

Hemeramnsl B nmpupozae. ®pakiMOHHAs MEPEroHKa XHUIKOTO BO3AyXa Kak CIoco0 MOJydeHHs: KHCIOpOja, a3oTa, aproHa. Ilomyuenue
dhocdopa, kpeMHHUs, XTI0Pa, oA DIESKTPOIHU3 PACTBOPOB.

ITony4yeHne CepHON KUCIIOTHL: ChIPhE, XUMU3M, TEXHOJIOTHYECKas CXeMa, METOJI KUIIAIIEro CJI0s, IPUHIUIIBI TEIUI000MEHa, IPOTHBOTOKA
upkysinud. OneyM. [Ipou3BoACTBO aMMHaKa: ChIpbE, XUMH3M, TEXHOJIOTHYECKas CXeMa.

JleMoncTpanumn

Konnekuus nemeramios.

Mopenu KpUCTaJUTMYECKUX PEIETOK HEMETAIIOB: aTOMHBIC U MOJICKYJISIPHBIE.

O30HATOp ¥ NPUHLMUIIBI €ro PadoTHI.

I'opeHre HeMeTaJlIoB - IPOCTHIX BELIECTB: cepbl, Gpocdopa, APEBECHOTO YIIIs. 19



OO0pa3Libl TaJIOreHoB - IPOCTBIX BELIECTB.

B3anmozelicTBiE raJoreHoB ¢ METaJUIaMH.

BriTecHeHue xiopa 6poMoOM MM HOa U3 PacTBOPOB HX coeit
Kosnnekiyst npupoIHEIX COSIUMHEHUIT XII0pa.

B3aumMogelicTBre cepbl ¢ MeTalIaMH.

I'openwue cepsl B kuCI0pOIE

Komnnekius cynbGUIHBIX Y.

KauecTBeHHast peakiys Ha Cylb(pUI-HOH

OOecrBeUnBaHHE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTBIM I'a30M.
B3anmMozelicTBie KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI C MEbIO.
OOyrnuBaHue OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOI CEPHON KHUCIOTOM.
Juarpamma «CoctaB BO3/1yxa».

Buneodparments! u cnaitnsl «IItuubu 6a3apsi».

[Monyuenue, coObupanue 1 pacro3HaBaHHE aMMHUAKa.

Pa3noxenne 6Guxpomara aMMOHHSI.

BsanmoneiicTBre KOHIEHTPIPOBAHHON a30THOM KHCIIOTHI C METIBIO.
I'openne yepHoro nopoxa

PaznoxxeHne HUTpaTa Kajaus ¥ TOPEHHE IPEBECHOTO YTOIbKa B HEM
O06pa3ubl NpUpoIHBIX coeanHeHni pocdopa.

I'openne docdopa Ha BO3ayxe U B KUCIOpPOJIE.

[Monyuenue 6enoro Gocdopa 1 KCOBITAHKE €TO CBOHCTB

Komnexius «O6pa3Lbl IPUPOJHBIX COSAMHEHUH yriepoaa»

Ioptper H. [I. 3enurckoro. Ilornomenne akTHBIPOBAaHHBIM YIIIEM PacTBOPEHHBIX BEMIECTB MIIM I'a30B.
YerpoiicTBo npoTuBorasa.

Mopenu MoseKy1 MeTaHa, 3TaHa, 3THJICHA U alleTHJICHA.
BsaumoseiicTBue sTrieHa ¢ OpOMHOM BOJIOW M PACTBOPOM MEPMAHTAHATA KAJIHS.
OO11e XMMHYecKHe CBOMCTBA KUCIIOT Ha IPHUMeEpe YKCYCHOH KUCIIOTBI.
KauecTBenHas peaknus Ha MHOTOATOMHBIE CITUPTHI.

Konekiust «O6pa3ubl NpUpPOIHBIX COCIUHEHUN KPEMHUS».
Kosmnekiyst cTekia, KepaMuKy, IIEMEHTa U M3IeIUH U3 HUX.
Konnexuus mpoxykiuy CUIMKaTHON MPOMBIIIICHHOCTH.
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BuneodparmenTs! u cnaiiapl «I[Ipon3BoJCTBO CTEKIA U LIEMEHTa».

Konnekius «IIpupoHble coeTMHEHNUS] HEMETAIOBY.

Buneodparments! u cnaiigpl «@pakiioHHas EPeroHKa KHKOTO BO3/1yXa»

BuneodparmenTs! u cnaiinsl «IloxydeHne Booposa, KHCIOPOAa U TaJOr€HOB 3IEKTPOIUTHICCKIM CIIOCOOOM».
Mogenu annapatoB [UIsl IPOM3BO/ICTBA CEPHOI KUCIIOTHI.

Mopenb KUNALIEro CIosl.

Mozenb KOJOHHBI CHHTE3a aMMHaKa.

Bupneodparments! u cinaiasl «I[Ipon3BOACTBO CEPHON KHCIOTHI».

BuneodparmenTs! u cnaiiapt «[[pou3BoICTBO aMMUaKay.

Komnekuus «CpIpb€ 1u1s MOTyYEHHS CEPHOI KUCIOTBIY.

JlaGopaTopHbIe ONbIThI

31. Pacrio3HaBaHMe rajOreHHI-HOHOB.

32. KauecTBeHHbIE PEaKIMyU Ha CYJIb()aT-HOHBL.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

34. XuMmuueckue CBOHCTBA a30THON KUCIIOTHI, KaK 3JIEKTPOJINTA.
35. KauectBennble peakiuu Ha pocdar-1oH.

36. Toydyenue 1 CBOICTBA YrONBHOM KUCIOTHI.

37. KauecTBeHHas peakuys Ha KapOOHAT-HOH.

38. Ipomyckanue yrieKUCIOro ra3a 4epes pacTBOp CHITMKATa HATpHS.
IIpakTHYeckue padoThI

2. V3yuenue CBOMCTB COJISHOM KMCIIOTHL.

3. V3yuenue CBOICTB CEPHOM KHMCIIOTEI.

4. Tlony4eHre aMMHUaKa U U3y4€HHE ero CBOMCTB.

5. Iony4enne yriekuesnoro rasa U U3y4eHue ero CBOHCTB.
MeTaLIbl ¥ HX COETUHEH U

[Tonoxxenne metauioB B Ilepuonmdeckoil cucreme xumudeckux adnemMeHToB [, . MenneneeBa, CTpoeHHE UX aTOMOB M KPHCTAJIIOB.
Mera/uinueckasi CBsi3b M METaJUIMYECKas KpHCTaIMyeckas pemérka. (Du3nueckue CBOWCTBA METAJUIOB. 3JIEKTPO- M TEIUIONPOBOJHOCTS,

OTpaxarouas CHOCOGHOCTL, MIaCTUYHOCTH. CIUTaBbI '-IépHI)Ie 1 OBCTHBIC. 21



Meranibpl Kak BOCCTaHOBHUTENHN. DJIEKTPOXMMHUYECKHN psJl HamnpspkeHHH. B3ammopeiicTBue MeTauloB ¢ HEMETaUlaMH, OKCHUAAMH, KHCIOTaMH,
COJISIMU. AJTFOMHHOTEPMHS.
CTpoeHHEe aTOMOB M IIPOCTBIX BEIIECTB ILIEJIOYHBIX METALIOB. 3aBUCHMOCTh (PM3MYECKUX M XUMHYECKUX CBOWCTB LIEJIOYHBIX METAUIOB OT
3apsAnoB sAaep ux aToMoB. OKCHIBI M THAPOKCH/BI IETOYHBIX METAUIOB, UX ITOJydeHHE, CBOWCTBA, MpUMEHEHNE. BakHeime comy menouHbIx
METaJUIOB, X 3HAYCHHE B )KUBOI U HEXKUBOW MPUPOJE U B KU3HHU YEIIOBEKA.
CTpoeHHEe aTOMOB U MPOCTHIX BEIIECTB IEIOYHO3EMENIBHBIX METAIIIOB. 3aBUCUMOCTh (PU3MUECKUX M XUMHUYECKHX CBOWCTB IIEIOYHO3EMEIbHBIX
METAJUIOB OT 3apsoB sgep UX aToMoB. OKCHABI M THAPOKCHABI IMIETOYHO3EMENbHBIX METAUIOB, MX IOJIydYeHHe, CBOMCTBA M IPUMEHEHHE.
Baxneiimne conu mENOYHO - 3eMeNTbHBIX METAJIOB, X 3HAUCHUE B IPUPOJIC U KHU3HHU YenoBeka. KapOoHaThl M ruApoKapOOHATHI KaIbLIHUs.
JKéctrocTs Bompl: BpeMeHHast M nocTosiHHas. CrocoObl ycTpaHeHHs BpeMeHHOH jk€cTkocTH. CriocoObl YCTpaHEHHUS ITOCTOSHHOHM >KECTKOCTH.
Wonuntsl. CoefMHEHUs] alOMHUHHUS B TMpHUpoje. XHUMHUECKHe CBOWCTBAa amroMuHHs. OCOOCHHOCTH OKCHMIA M THAPOKCHIAA aTFOMUHHS Kak
amdoTepHbIX coeanHeHni. Baxkueiiiine coym amroMuHus (XJI0pH, CyIb(ar).
OcobeHHOCTH cTpoeHHs atoMa xeie3a. JKene3o B npupoge. Baxnreiinme pyusr xenesa. Oxcunst u ruapoxensst xenesa(ll) u xenesa(lll). Comn
sxenesa(ll) uxenesa(lll). O6HapyxeHHE HOHOB KATHOHOB JKEJIe3a B PaCTBOPE. 3HAYEHHE COEANHEHNUH JKelesa.
Koppo3ust xumuueckasi ¥ JIeKTpOXUMHYEcKasi. 3alluTa METaJUIOB OT KOPPO3uHu. MeTasuibl B IPUPOJie: B CBOOOIHOM BH/IC U B BHJIE COCIUHECHUI.
[NonsTre o MeTamtypruu. UépHas u nBeTHas: MeTALIYprus. [InpoMeTamtyprus, ruipoMeTauTyprys, 3JIeKTpOMeTa/uTyprus. JJoMeHHEIH mporiecc.
[epepaboTka yyryHa B cTajb. JJIEKTPOIHU3 PACILIABOB.
JemMoHcTpauun

¢ B3saumopnelicTBHE HaTpHs, JIUTHUS U KaIbLUs C BOJOH.

¢ TopeHue HaTpus, MarHKs U JKeJe3a B KHCIOPOJIE.

¢ Bcnblnika TEPMUTHON CMECH.

¢ BsanmopeicTBHE cMeCH MOPOIIKOB CEPHI H Kee3a, IUHKA U CEpBl.

* BsauMojciicTBHE alIIOMUHHS C KUCJIOTAMH, IIEJI0YaMHU U BOJIOM.

* BzauMmojeicTBHE KeJe3a U MEIU C XJIOPOM.

* BsaumoseiicTBUE MeIM C KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KUCIOTOM (pa30aBiieHHOM U KOHIIEHTPUPOBAHHO).

¢ Okxpacka IJIaMeHH COeTUHEHUSIMH LIEIOUHBIX METaJIOB.

* Okxpacka INIAaMEHH COCTUHEHUSIMU HIENOYHO3EMENBHBIX METAIIIOB .

e T amieHue U3BECTH BOJIOM.

¢ TlomydeHue »ECTKON BOJbI B3aUMOJEHCTBUEM YIJIEKHCIIOIO T'a3a C U3BECTKOBOW BOJOH.

* VYcrpaHeHHE BPEMEHHOM )KECTKOCTH KUIISTYCHUEM U T0OABKO# COIBI.

* VYcrpaHeHHe MOCTOSHHOM KECTKOCTH 100aBKOM COMBI.

*  HOHMTHI U NPUHIMI UX JSHCTBUS (BUICOPpPArMeHT).

hd KOHHCKHI/ISI TIPpUPOAHBIX COCIMHEHUI aTIOMHHUS. 22



* BuaeodparmenTs 1 cnaitnpsl «OKCH aTIOMUHUS U €70 MOTU(DUKALINY.
¢ [lomyuenue aMm(pOTEPHOrO T'UAPOKCHA ATIOMHHUS M UCCIIEIOBAHUE €r0 CBOMCTB.
¢ Komeknus «XUMHUYECKHE HCTOUHUKHU TOKa».
* Pe3ynbTarhl JUIMTEILHOIO SKCIIEPUMEHTA 110 M3YYEHHIO KOPPO3UHU CTAIBHBIX U3/EIHH B 3aBUCUMOCTH OT YCJIOBHI IPOLIECCOB.
* Boccranosienue meau u3 okcuga meau(11) Bogopomom.
*  BuneodparMeHTs! 1 craiiibl «[Ipou3BOACTBO YyryHa M CTAIIH».
* BupeodparmenTs! u cnaiasl «M3nenns U3 4yryHa U CTanm».
* BupeodparmenTsl u ciaaiabl «I[Ipon3BOACTBO ATFOMUHHUSY.
JlaGopaTopHbIe ONBITHI
39. BsaumoeiicTsue xenesa ¢ pactBopom cyishara meau(ll).
40.T1onydyenue u3BECTKOBOI BOJIBI U OIBITHI € HEIA.
41.Tonyuenue ruapoxcunos xeaesa(ll) u (11).
42.KauecTBeHHbIE PEAKIMH HA KATHOHBI JKeJIe3a
IIpakTuyeckue padoThl
6. TlomydeHne KeCTKON BOJIBI M CIIOCOObI €€ YCTPAHEHHSL.

7. PelieHne 9KCIEPHUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauibi».
XuMHS U OKpY:KalOIas cpefa

Crpoenue 3eMJIH: sIpo, MaHTHUs, 3eMHast KOpa, UX XUMHUUYECKHi cocTaB. JIuTochepa u e xumuueckuii cocta. Munepaisl. Pyrsl.
Ocanounsie moposl. [TosnesHsie nckomnaeMpie. XMMUUECKHN cocTaB ruapochepbl. XUMHYECKHI COCTaB aTMOC(EpBHI.
VcTOYHMKYM XUMHYECKOTO 3arps3HeHNUs OKpyxKarouiel cpensl. [ 1obanbHbIe K0oI0rnyeckue mpoOieMbl YeI0BeUecTBa: MapHUKOBBIH 3P QeKT,
KUCJIOTHBIE O/, 030HOBBIE ABIPbI. MEXIyHApOAHOE COTPYIHHIECTBO B O0JIACTH OXPAHbI OKPYXKAIOIIEH CPEIbl OT XUMUYECKOTO 3arpsI3HEHUSL.
«3enéHast XUMUS».
JemoHcTpanun

* BupeodparmenTs! u cnaiabl «CTpoeHue 3eMin 1 €€ XUMHYECKHI COCTaB».

¢ Kouekius MUHEPAIOB U TOPHBIX MOPOJ.

¢ Komnekuust «Pyasl MmeTanios».

* BugeodparmeHTs u craiasl «[ 100abHBIE SKOIOTHYECKUE TPOOIEMBI YEIOBEUYECTBAY.
JlaGopaTopHbIe ONBITHI

43. V3yyenue rpaHuTa. 23



O0001meHne 3HAHUI 110 XHMHUH 32 KYPC OCHOBHOI IKOJIBI.
HoaroroBka k OCHOBHOMY roCyAapCTBEHHOMY IK3aMeHY
CTpoeHne aToMa B COOTBETCTBHU C MOJIOKEHHEM XUMIYecKoro sineMenTa B Ileproauaeckoii cucteme. CTpoeHUE BEIECTBA: XUMHUYCCKAsS CBSI3b

M KPUCTAIUTHYECKUE PEIIETKH. 3aBHCHMOCTB CBOMCTB 00pPa30BaHHBIX JIEMEHTAMH IIPOCTHIX BELIECTB (METAIOB, HEMETAILIOB, 0IarOPOIHBIX
ra3oB) OT MOJIOKeHHs 371eMeHTOB B Ilepuoanyeckoii cucreme. TUIOIOTHS HEOPIraHUMYIECKUX BEIIECTB, ACICHUE X Ha KJIACCHI U TPYIIITHI.

IIpencraBurenu.
TIpu3Haky 1 ycrnoBus MPOTEKaHUS XUMHYECKUX peakiuil. THIONIOrus XMMHYECKUX peakuui 0 pa3IMYHbIM OCHOBAHUSAM. Peakiuu HOHHOTO

obmeHa. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB. XapaKTEPHbIE XUMHUUECKHE CBOWCTBA COJIE00PA3YIOIIMX OKCHIOB, THAPOKCHIOB (OCHOBAHMI, KHCIOT U

aM(OTEPHBIX THAPOKCHUIOB), CONCH.

YyeOHO-TeMATHYECKHUI IJIaH

Ne HaumenoBanue pasjeinos (Tem) KommuectBo | OcHOBHBIE HAaNIpaBIeHUS Ha npoBenenne
4acoB 110 BOCITMTATEIHHOM IMpaktrueckux | KOHTPOIBHBIX
nporpamme JeATEIbHOCTH pa6ot pabot
9 Kknacc
1 IToBTopenue u 0000IIeHNE CBEACHHH TTO Kypcy 8 5 5 1
Kiacca. XUMHYECKHE PeaKInu
2 XuMHYECKHE PeaKIy B pacTBOPax 10 5 1 1
3 HeMmeraisl ¥ UX COEIUHEH NS 25 45,78 4 1
4 Meramuisl ¥ UX COEAUHEHUS 17 45,78 2 1
5 | Xumus u okpyKaromas cpena 2 7,8
6 O600111eHre 3HAHUIT TI0 XUMUH 32 KypC OCHOBHOM 7 1
kol [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2
Hroro 68 7 5
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IMnaHupyeMble pe3yIbTaThI OCBOEHHUsI Y4eGHOr0 MpeaMeTa

ITo 3aBepiIeHHIO Kypca XMMHUH Ha 3TaHE OCHOBHOT'O 00111ero 00pa30oBaHus BBITYCKHUKH OCHOBHOM IIKOJIBI TOJDKHBI OBJIAIETH CIICAYIOINMEI
pe3ynbpTaTaMu:

. Jluunocmmuwie pesynomameor:
1) ocosnanue cBoeit STHUYECKOI MPUHAITIEKHOCTH, 3HAHHE UCTOPHHM XMMHH U BKJIa/[a POCCHICKOH XMMUYECKOM HAYKM B MUPOBYIO XHMHIO;
2) opmuposanue OTBETCTBEHHOTO OTHOIIEHHUS K MO3HAHHIO XMMHUH; TOTOBHOCTH U CIOCOOHOCTH 00YYAIOIINXCS K CAMOPA3BUTHUIO U
caM000pa30BaHMIO HA OCHOBE U3YYECHHBIX (hAKTOB, 3aKOHOB U TEOPHH XMMHHU; OCO3HAHHOTO BHIOOPA U MOCTPOCHUE HHIMBUTyaTbHON
00pa3oBaTeIbHOM TPaeKTOpHHY;
3)  opmuposarue 1eNOCTHOM €CTECTBEHHO-HAYYHO KapTHHBI MUPa, HEOTHEMJIEMOI YaCThIO KOTOPOIi ABJISETCA XMMUYECKas KapTHHA MUPa;
4) o61adenue coOBPeMEHHBIM A3BIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAyKU M OOLIECTBEHHOI MPAKTHKHU, B TOM YUCJIE M XHMUYECKUM;
5) oceoenue counanbHbIX HOPM, TIPaBUII OBEAEHUS, PoJiell U POPM COLMATBHOM KU3HU B COLMYME, PUPO/IE M YACTHOM JKM3HH HA OCHOBE
9KOJIOTMYECKOH KyJIbTYphI M 0€30M1acHOTO 00palleH sl C BEIECTBAMU U MAaTepHAIaMU,;
6)  popmuposanue KOMMYHUKATHBHOIN KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH M B3POCIBIMU B TIpoliecce 06pa3oBaTebHOi,
0O0IECTBEHHO T10JIE3HOH, YueOHO-HCCIIeJ0BATENILCKOM, TBOPUSCKON U IPYTUX BUJIOB AESATEIHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnoie pesyromameot:
1) onpedenenue neneit co6CTBEHHOro 06yYEHHS, MOCTAHOBKA U (OPMYTUPOBAHKE IS ce0sl HOBBIX 3a71a4;
2) naanuposanue myTell TOCTHKEHUS FKENAEMOTO PE3YILTATa 00YUEHHS XMMUU KAK TEOPETHUECKOTO, TAK U SKCIIEPUMEHTATLHOTO XapaKTepa;
3) coommecenue cBoux NEHCTBUI ¢ IIAHUPYEMBIMU PE3YIBTATAMHU, OCYUECTGCHIe KOHTPOIIS CBOEM IEATENLHOCTH B IIPOLIECCE JOCTHXKEHUS
pesynbTara, onpedenenue crioco00B ASHCTBUN NPH BHINOIHEHHH JIA0OPATOPHBIX U NPAKTUYECKUX PA0OT B COOTBETCTBHHU C IPABMIIAMH TEXHHKH
0€e30MacHOCTH;
4) onpedenenue UCTOUHUKOB XUMUUECKOH HHMOPMALWH, TIOTYIEHHE U AHATU3 €€, CO3/[aHUEe MHYOPMAIMOHHOTO MPO/IYKTa U €r0 IPE3EHTAINS;
5) ucnonvzoeanue 0CHOBHBIX HHTEIIEKTYAbHBIX OMEPALIL: AHATM3A M CHHTE3d, CPABHEHUS M CUCTEMATU3AIMH, 000OIIEHUS U KOHKPETU3AIMH,
6bls6CHIE TIPUINHHO-CIEJCTBEHHBIX CBA3EH U nOCMmpoene TOTHYECKOTO PACCYKACHHUS U YMO3aKIIOYeH s (MHIyKTHBHOTO, 1€yKTHBHOTO H I10
aHAIIOTHH) Ha MaTepHajle eCTECTBEHHO-HAYYHOTO COCPIKAHHS;
6) ymenue co3aroT, NPUMEHSTH U NPeOOPA3OBLIBATE 3HAKH M CUMBOJIbI, MOJIENTM M CXEMBI [1sl PELIEHHS! YIEOHBIX U TIO3HABATENLHBIX 33/1a4;

7) (j)opMupoeaHue U pazeumue SKOJIOI'MICCKOro MbIIUICHUS, YMEHUE IIPUMEHATH €I'0 B HOSHaBaTeJ’ILHOP’I, KOMMyHI/IKaTI/IBHoﬁ, COIUATTLHON 25



NpaKTUKE ¥ HPO(peCCHOHATBHOI OpUCHTALNY;
8) zenepuposanue uneit u onpesesenue cpeCcTs, HEOOXOIUMBIX IS HX PEATH3AIMH.
H11. IIpeomemnvie pesynvmamot:
BbInyCKHUK HAYYUTCS
XapaKTEepU30BaTh OCHOBHBIE METO/IbI IO3HAHUS. HAOIIOACHUE, N3MEPEHHE, SKCIICPIMEHT,
OIHUCBIBATDH CBOMCTBA TBEPABIX, XKHUIKHX, [a3000pa3HbIX BELIECTB, BBIACISS UX CYILIECTBEHHBIC TPU3HAKH;
PacKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MOHATUI «aToOM», «KMOJIEKYJa», «XAMUYECKHUHI DJICMCHT», «IPOCTOE BELICCTBOY,
«CJIOXHOE BEILECTBO», KBAICHTHOCTEY, KXUMHYECKAsl PEAKIIMsI», UCIIONb3Ys 3HAKOBYIO CHCTEMY XUMHHU;
PacKpBIBaTh CMbICI 3aKOHOB COXPAHEHUsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHON TEOPHH;
pa3INYaTh XUMHUYECKHE U HU3UYECKUC SIBICHUS;
Ha3bIBaTh XUMHUYECKHE JIEMEHTHI;
OIPEeNEeIATh COCTAB BELIECTB M0 UX (hopMyIam;
OIIPE/IENATH BAJICHTHOCTh aTOMa 3JICMEHTA B COCIHHEHUAX;
OTIPEEIIATH TUII XUMHYECKHX PEaKIIUi;
Ha3bIBATh IIPU3HAKU M YCIIOBUS MPOTEKAHHMS XUMHICCKUX PEAKIIHIA;
BBISIBJISITH NIPU3HAKH, CBUAETENILCTBYIOLINE O IIPOTEKAHHMH XMMHYECKOM PeaKLUH IIPH BBIOJIHEHHN XMMHYECKOr0 OIbITA,;
COCTaBIISATH (POPMYIIBI OMHAPHBIX COCTMHEHUIH;
COCTaBIISITh YPABHEHHSI XUMHYESCKHX PEAKLIHA;
co0oaTh npaBmiia 6e301acHoi paGoThI NP POBEAESHUH OIIBITOB;
I0JIb30BATHCS JTAOOPATOPHBIM 000PYJOBAHUEM U IOCYIOH;
BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB;
BBIYHUCIIATH MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 110 (opMyIIe COeIMHCHNS;
BBIYUCIIATH KOJMYECTBO, 00BEM MIIM MacCy BEIIECTBA 10 KOJMYECTBY, 00bEMY, Macce PeareHTOB WIIH POILYKTOB PEAKLIUH;
XapaKkTepu30BaTh GPU3MUECKUE U XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB. KUCIOPOJa U BOJOPO/a;
MOJTy4aTh, COOMPATh KHCIOPOJ U BOIOPOT;
pacro3HaBaTh OIBITHBIM IYTEM ra3000pa3HbIe BELIECTBA. KUCIOPO, BOJOPOL;
PacKphIBaTh CMBICI 3aKOHA ABOrajpo;
PAacCKpBIBATh CMBICI MOHSITUH «TEIIOBOM 3PHEKT peakiuu», KMOISIPHBIH 00beM»;
XapaKTepu30BaTh PU3MUECKHE U XUMHIECKHE CBOMCTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATHS «PacTBOPY;
BBIYHCIIITH MACCOBYIO JJOJIFO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
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MIPUTOTOBIISITH PACTBOPHI C ONPECIEHHON MacCOBOM J0JICH PaCTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COCAMHEHHS M3yYCHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

XapakTepu30BaTh (HU3MUECKUE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX BEIECTB. OKCHIOB, KUCIOT, OCHOBAHMUH,
COJIEN;

OmpenessiTh IPHHAATICKHOCTD BEIIECTB K OMPE/ICIICHHOMY KJIacCy COCMHECHNUH;

COCTaBJIATH (DOPMYJIBI HEOPraHMYECKUX COCANHEHNIT N3YUSHHBIX KIIaCCOB;

MPOBOAUTH OIIBITHI, MOATBEPKIAFOIIIE XUMAIECKUE CBONCTBA N3yYCHHBIX KJIACCOB HEOPTAaHMIECKUX BEIICCTB;

pacrio3HaBaTh OIBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJIOYEH 110 N3MEHEHHIO OKPACKU MHINKATOPA,;

XapaKTEepU30BaTh B3aUMOCBSI3b MEXK/y KIIACCAMH HEOPraHHYECKUX COCANHEHUIT;

packpsiBath cMbic [leproanueckoro 3akona JI. 1. Menzeneesa;

O0OBACHATE (HU3UYECKUIT CMBICI aTOMHOTO (TIOPSIIKOBOTO) HOMEPA XUMHIIECKOTO 3JIEMEHTa, HOMEPOB TPYIIIILI M IEPHO/IA B
nepuoandeckoii cucreme . M. Menneneesa,

O0OBSCHATH 3aKOHOMEPHOCTH H3MEHEHUSI CTPOCHHUSI aTOMOB, CBOICTB 3JIEMEHTOB B IPE/IesIaX MaJbIX IEPUOJIOB U TJIABHBIX HOATPYIIT,

XapaKTepU30BaTh XUMHYECKUE dJIeMEHTHI (0T BOJOPO/Ia 0 KaIbIKs) HA OCHOBE HX TIOJIO)KEHHUS B IEPHOIHUIecKoit cucteme J1. U.
MemnneneeBa 1 0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

COCTABIISITh CXEMbI CTPOCHHUS aTOMOB TiepBbix 20 31eMeHTOB neproandeckoit cucremst 1. M. Menneneesa,;

PacKpbIBaTh CMBICI TIOHSITHI: KXUMHYECKasi CBA3BY, «AJIEKTPOOTPHLATEIBHOCTHY;

XapaKTepU30BaTh 3aBUCHMOCTH (PU3MUECKUX CBOMCTB BELIECTB OT THIIA KPHCTAJUIMYECKOM PEHIETKHY;

OMpeeNsiTh BUI XUMUYECKON CBSI3U B HEOPraHUYECKUX COSTUHCHHSIX;

M300paxaTb CXeMbI CTPOCHHUSI MOJICKYJT BELIeCTB, 00pa30BaHHbBIX pa3HBIMU BHJIAMU XMMHUYECKHUX CBSI3CH;

PacKpBIBaTh CMBICT MOHATUI HOH», «KaTHOHY», «aHHOHY», «3JIEKTPOIHUTHI», «HE3IEKTPOJIUTHI», IIEKTPOIUTHIECKAst AUCCOLMAIINY,
«OKHCJTUTENbY», «CTETMECHb OKHCICHHUS», KBOCCTAHOBHUTENb», KOKHCICHUEY», KBOCCTAHOBIICHHUEY;

OIIpPEENSTh CTENICHb OKUCICHHUS aTOMa 3JIEMEHTA B COCIMHEHHH;

PAaCKpBIBaTh CMBICI TEOPUH AJICKTPOIUTHYCCKON TUCCOLUALINHY;

COCTaBJIATh YpPaBHEHUS DJIEKTPOJUTHYECKON AUCCOLUALMU KUCIIOT, IeNoYel, coell;

O0OBSICHATH CYITHOCTH HPOIECCA IIEKTPOIUTHUECKOI AUCCOIMAIIMY U PEAKIMI HOHHOTO 0OMEHa,;

COCTaBJISITH IOJIHBIC ¥ COKpALIEHHbIC HOHHBIC YPaBHEHHUS peakuuii oOMeHa;

OTIPEIEIISATh BO3MOXKHOCTh MPOTEKAHKS PEAKIMii HOHHOTO 0OMCEHa,;

MIPUBOJUTH PEAKIMH, TOTBEPKAAIOIIIE KaUeCTBEHHBIN COCTAB Pa3INYHbIX BELIECTB;

OIIpeNIeIISATh OKHCIIUTENh U BOCCTAHOBUTEIIb;

COCTABIISITh YPaBHEHHSI OKHCIUTEIBHO -BOCCTAHOBUTEIbHBIX PEAKIIHIA;

Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOW peaKlny;
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KJIaCCU(PUIMPOBATh XMUMHYECKHE PEAKIMH 1O PA3INYHBIM PU3HAKAM;
XapaKTEePU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAME HEMETAJLIOB;
[POBOAUTDH OMBITHI TI0 MOJTYYEHHIO, COOUPAHHUIO M H3YYCHHIO XHMHUUYECKMX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJICKUCIIOTO rasa,
aMMHUaKa,
pacmo3HaBaTh OMBITHBIM MYyTEM ra3000pa3Hble BELIECTBA: YITICKHCIbIHA ra3 i aMMHaK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOSHHUEM M CBOWCTBAMHU METAJIIOB,;
Ha3bIBATh OPraHMYECKIIE BEIIECTBA 110 X (GOpMyJie: MeTaH, 3TaH, STUJICH, METAHOI, 3TAHOJI, TIHIEPHH, YKCYCHAsI KHCIOTa,
AMHHOYKCYCHAsl KHCIIOTa, CTCapHHOBasI KUCJIOTA, OJICMHOBAs KUCIIOTa, IJII0KO03a,;
OLICHUBATH BIMSHHE XMMHYECKOTO 3arpsA3HEHHS OKPYIKAIOIIEH CPeIbl Ha OPraHU3M YelIOBEKa;
IPaMOTHO 0OpaIaTECs C BEIIECTBAMH B TIOBCEIHEBHOM XKU3HH;
OTPEIEISITH BO3BMOXHOCTD IIPOTEKAHHS PEAKIIIi HEKOTOPBIX TIPEICTABUTENECH OPraHMIECKUX BEIIECTB C KHCIOPOIOM, BOIOPOIOM,
METaJIaMH, OCHOBAHMSIMH, TaJIOTCHAMH.
BbINYCKHUK MOJYYUT BO3MOKHOCTb HAYYHTHCSI:
*  gbI0BUSAMb U NPOBEPSMb IKCHEPUMEHMATLHO SUNOME3bL O XUMUYECKUX C8OUCMBAX 6eUeCn8 HA OCHOBE UX COCMABA U CMPOEHUSs, UX
CnocoGHOCMU BCMYNANb 8 XUMUYECKUE PeaKyull, 0 Xapakmepe u npooyKmax pasiudHbIX XUMU4eckux peaxkyuil;
*  Xapakmepuzoamv 6euecmed o COCMAsy, CIMpPOEHUIo U C8OUICMEAM, YCMAHAGIUSAION NPUYUHHO-CAEOCIBEHHbLE CEA3U MENCOY
OGHHBIMU XAPAKMEPUCIUKAMU BeWecmeda;
*  COCMABIAMb MONEKYAPHbIE U NOTHBIE UOHHbIE YPAGHEHUS NO COKPAUEHHBIM UOHHBIM YPAGHEHUSM,
*  NPOCHO3UPOBAMb CNOCODHOCHIbL BeWecmea NPOsAGIAMys OKUCIUMETbHbIE UYL 80CCIMAHOBUMETbHbLE C80UICINEA C YYemoM cmeneHell
OKUCTIEHUSL INEMEHMOE, BXOOSUUX 6 €20 COCMAE;
®  COCMABIsIMb YPAGHEHUS PEaKyUil, COOMEEMCMBYIOWUX NOCIE008AMENbHOCU NPEEPAECHUL HEOP2AHUYECKUX 6EUeCE PASTUYHBIX
K1accos;
*  gbI0BUSAMb U NPOBEPSMb IKCHEPUMEHMATLHO SUNOMESbL O PE3YIbIMAMAX 6030eiCmeus Pa3IUdHbIX GaKmopos Ha usMeHeHue CKOpoCmi
XUMUYECKOU peaKkyuu;
*  UCNONBL3068aMb NPUOBPEMEHHbIE 3HAHUA OISl IKOLOSUHECKU 2PAMOIMHO20 ROBCOCHUSL 8 OKPYXHCaloujell cpeoe;
®  UCNONBL306aMb NPUOBPEMEHHbIE KTIOUEEbLe KOMNEMEHY UL NPU GbINOIHEHUU NPOEKMO8 U YUeOHO-UCCIe)08AMeNbCKUX 3a0a NO
U3YHeHUI0 CBOIICME, CNOCODOB NOTYUEHUS U PACNO3HABAHUS 6€UjeCNS;,
®  0OBEKMUGHO OYEHUBANb UHDOPMAYUIO O 6EUECBAX U XUMUUECKUX NPOYECCax,
®  Kpumuuecku OMHOCUMbCS K NCeBOOHAYYHOU UHpOpMayuu, HedoOPOCOBeCMHOIL peKilame 8 CPeOCmEax Maccogou uHghopmayuu,
*  0CO3HABAMb 3HAUEHUEe MEOPEMUYECKUX SHAHULL NO XUMUU OJi NPAKMUYECKOU 0esamenbHOCMU Yeno8exd,
® c030arom MoOenu u cxemvl 05l peuleHust Y4eOHbIX U NO3HABAMENbHBIX 3a0ay; NOHUMAMb He0OX0OUMOCMb COONI0OEHUs NPeONUCaHUlL,
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MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

®DenepaibHBI TOCYJapCTBEHHBI 00pa30BaTEbHBIN CTAaHAAPT NPEIyCMaTPUBACT M3YUEHHE Kypca XHMUU B OCHOBHOM IIKOJIE KAaK COCTABHOI
4acTH MpeIMeTHON obnacti «EcTecTBeHHOHayYHbIE TIPEMETHI».

Kypc xumun B 8—9 knaccax paccuurad Ha 2 yaca B Henelnro B o0beme 136 yacoB. M3yueHune 3T0ro Kypca gaet BO3MOXKHOCTD BBIITYCKHUKY
OCHOBHOU IIKOJIBI yeremHo caath OI'D 1o XMMuu Kak mpeaMera mo Beioopy.

IMpennaraemeiii Kypc, XOTSI ¥ HOCHT OOLIEKYIBTYPHBIH XapakTep W HE CTABUT 33ady Npo(ecCHOHAIBHOI MOArOTOBKH 00YJarOLIMXCsl, TeM He
MCHEe, IT03BOJISIET MM OIPEICIUTHCS C BBIOOPOM MPOQHIIs 00y4eHHs B CTapIIeil IIKOJIe.

YYEBHO-METOAUYECKOE OBECIIEYEHUE

YMK «Xumus. 8 knace»

1. Tabpuensn O. C. Xumus. 8 kmacc: yuebHUK 1ist 061eoOpasoatensubix opranmsanuii / O. C. Tabpuensy, U. T. Octpoymos, C. A. Crnanxos.
— M.: Ilpocsenienue, 2021

2. Tab6puensa O. C. Xumus. Meroandeckoe mocobue s 8 kimacca ydeOHOoe mocobue misi obmeobpasoBarenpHbix opranmsammii / O. C.
TabpuensH, U. B. Akcénosa, U. I'. OctpoymoB. — M.: TIpocserenue, 2019

3. Tabpuensn O. C. Xumus. COopHUK 3aa4 M ympaxkHeHHH. 8 kiacc: yueOHOe mocobue s oOmeobpasoBaTenbHbix opranusauii/ O. C.
Iabpuensn, U. B. Tpuryouak M.: IIpocsenienue, 2021

4. 0. C. Xumus. COopHHK 3a/1a4 ¥ yrpakHeHHH. 8 kiacc: yueGHoe nocodue st obueobpasoBarenbhbix opranusaruii/ O. C. IabpuensH, 1. B.
Tpuryouax M.: IIpocBenienue, 2019

5. T'abpuensn O. C. Xumust. Terpans 1715 1a00paTOPHBIX ONBITOB M IPaKTHYECKHX paboT. 8 kiace: yueOHoe nmocodue s 0011eo0pa3oBaTebHbIX
opranusauuii / C. 'abpuensy, U. B. Akcénosa, U. I'. OctpoymoB. — M. TIpocsetuenue, 2019

6. Ta6puensa O. C. Xumus. PabGouas tetpams. 8 kiacc: yaeGHOe mocobue st obmeobpasoBatenbhbix opranusammii / O. C. TabpuensH, C. A.
Cnaaxos, U. T'. OcrpoymoB. — M.: [Ipoceerennue, 2019

YMK «Xumus. 9 knace»

1. Tabpuensu O. C. Xumus. 9 knace : yueOHUK u1st 001meobpazoBarenbapix opranmszammii / O.  C. Tabpuemsn, WU. T. Ocrpoymos, C. A.
CrnaaxoB. — M.: IIpocserenue, 2021

2. T'abpuensn O. C. Xumus. Metoaudeckoe nocobue st 9 kinacca: y4ue. mocobue st ob1ieodpasoBarenbHbix opranusanuii / O. C. Tabpuensit,
U. B. Akcénosa, U. I'. Octpoymos. — M.: I[IpocBeuenue, 2021

3. Tabpuensin O. C. Xumus. CO0OpHUK 3amad W yrnpaxHeHuid. 9 kiacc : yueGHOe mocobue st 00meoopasoBaTenbbix opranusaiuii/ O. C.
I'abpuensn, U. B. Tpuryouak. M.: IIpocsenienue, 2019

4. Taopuensu O. C. Xumwmsa. Terpaap anst 7a0OpPaTOPHBIX OMNBITOB M IpakTHYecKux pabor. 9 kimacc : ydeOHOe mocoOue uist
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o0meoOpasoBarensublx oprannsauuii /0. C. Fabpuensy, U. B. Akcénosa, 1. I'. OcrpoymoB. — M.: IIpocsemenue, 2019

5. Tabpuensn O. C. Xumust. Pabouas terpams. 9 kinacce : yueGHOe mocobue mjist 001eodpaszoBarenbabix opranuszanuii / O. C. 'abpuensiH,

C. A. Cnagxos, 1. T'. Octpoymos. — M.: IIpocsemenue, 2019
Hugpopmayuonnwvie cpeocmea
1. http://www.alhimik.ru. ITpeactaBieHs pyOpHKH: COBETHI aOUTYPHCHTY, YUUTEIIIO XUMUH, CIIPABOYHHK (0UeHb OOJIbIIas TOA00pKa TaOIHUL U
CIIPaBOYHBIX MAaTEPUAIOB), BECeIasi XUMHSI, HOBOCTH, OJIMMIIHA/IBI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUUYECKHX CBEACHMIT).
2. http://www.hij.ru. Xypuan «Xumus 1 >KM3HB» MOHSITHO U 3aHUMATEIBHO PAcCKa3biBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXO/IUT B HAYKE U B
MHpE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html. DaexrponHsIit sxypHaI «XUMHKH 1 XUMHS», B KOTOPOM IIPEACTABICHO MHOXECTBO
OIMBITOB [0 XUMHH, 3aHUMATEIbHOI HH(OPMALMH, TTO3BOJISIOIIEH YBICUb YYCHUKOB SKCIIEPHMEHTAIBHON YaCThIO MPEAMETa.
4. http://c-books.narod.ru. BceBo3morkHast tureparypa o XHMHH.
5. http://www.drofa-ventana.ru. M3sectHoe u3aaTensCTBO yueOHOM uTeparypsl. HOBMHKM Hay4HO-TOMYJISAPHBIX U 3aHUMATEJIbHBIX KHHUT 110

XUMHUH.
6. http://1september.ru. Kypnan st yauteneii 1 He TOIbKO. BOJBIIOE KOJIHMYECTBO pabOT YICHUKOB, B TOM YHCIIE U HCCIIEI0BATEIBCKOTO

XapakTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOIBHBIN MOPTa CO CChUTKAMHU Ha 00pa30BaTeNIbHbIC CAWTHI [0 XUMHUH.
8. www.periodictable.ru. CGopHHK cTaTeil 0 XHMHIECKHX IEMEHTaX, HIUTFOCTPHPOBAHHEIN SKCIEPHIMEHTOM
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KajnenaapHo- TeMaTH4ecKkoe njaHUPOBaHHe
8 kimace 684 2u4/m

n/n

Jata

Inaun dakr

Tema ypoka

®opma
OpraHU3alHH
ypoka

Buab! yuedHoii e TeTbHOCTH

OCHOBHEBIE
HAIpaBJICHUS
BOCIHMTATEIIEHOM
JIEATENLHOCTH

HavaabHble MOHATHS ¥ 3aKOHBI XUMHH

(21 4)

45,8

IIpeamet xumuu. Posb xumuu
B JKM3HM YeJIOBEKa

Ypok ycBOeHHUS
HOBBIX 3HAHUI

OOBSCHSIOT, YTO MPEIMETOM H3y4IEHUS XUMHUU
SIBJISIIOTCS BEIIECTBA, X CBOMCTBA U UX
npeBpaiieHus. Pasinyaror Tesa U BEIecTsa,
BEIECTBA M MATEPUANIbI. Y CTAHABIMBAIOT
NPHYMHHO-CIIEICTBEHHBIE CBSI3H MEXKITY
CBOMCTBaMH BELIECTB U HX TIPUMEHEHHEM
XapakTepHu3yoT MOJOKHUTESIBHYIO U
OTpl/lLIaTeHbHle pOJ'lb XUMHH B )KHU3HU
COBPEMEHHOTO 00IIIeCTBA.

APryMEHTHPYIOT CBOE OTHOILIEHHE K
xemouianu u xemohoouu.

MeTO}]bI U3YUYCHUS XUMUHN

Ypok ycBOEHHS
HOBBIX 3HAHUI

XapakTepu3yloT OCHOBHBIE METOJbI U3YydeHHUs
€CTeCTBEHHO-HAYYHBIX THCLHUILIMH.

IIpUBOAAT  HpPUMEPBl  MATEPUANBHBIX U
3HAKOBBIX ~ HJIM  CHMBOJNBHBIX  MOJEINCH,
UCHOJIb3yeMBIX Ha YpOKax (U3HKH, OHOIOTHH
u reorpadum.

Cobupator 00BEMHBIE U  LIAPOCTEPKHEBBHIC
MOJIeJIM HEKOTOPBIX XMMHYCCKHX BEIIECTB

BxopmHas nuarHocTHYecKas
paboTta

KonTpounbHslit ypok

ITprMeHsI0T Ha IPaKTUKE PaHee N3YUeHHbIH

MarepHall, paboTast 10 IpyINIaM ¢ 3aJaHUIMH
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Pa3HOrO ypOBHsI CJIOKHOCTH, BBITIOJHSIIOT
KOHTPOJIbHYIO PaboTy.

Al"pel"aTHLIe COCTOsSIHUA
BCIICCTB

Ypok ycBOeHHUS
HOBBIX 3HAHUH

Pa3nuyaroT TpU arperaTHBIX COCTOSHUS
BEIIeCTBA. Y CTAHABIMBAIOT B3aUMOCBSI3H
MEX/y HOUMH Ha OCHOBE B3aHMHBIX MIEPEX0/I0B.
WmioCTpUpyIOT 9TH MEPEXOIbI IPUMEPAMH.
HabnromaroT XuMU4eCKUit IKCTIEPUMEHT 1
Oejiaiom BBIBOJIBI HA OCHOBE HAOIFOICHUM

I1. p Ne 1 «3nakomMcTBO €
11a00PaTOPHBIM
obopynosanuem. [Ipasuia Th
npH paboTte B KaOUHETe
XUMUU»

YPpok - IpakTUKyM

PabotatoT ¢ 1abopaTopHBEIM 000PYIOBAHHEM U
HarpeBaTenbHbBIMU IPHOOPaMU B COOTBETCTBHU
C TIpaBUJIaAMH TEXHHUKH GE30MaCHOCTH.
BBINOHSIOT TIpOCTEHiIIie MaHHUITYIISLHH C
J1a00paTOPHBIM 000PYAOBAHHEM: C
J1a00PATOPHBIM IITATHBOM, CO CIIUPTOBKOI
OdopMIISIOT OTYET O POJIETaHHOM paboTe

®dusnueckue sBICHUS B
XUMHHU

KoMOuHMpoBaHHBIH
YPOK

Paznuyaror ¢usnyueckue u XUMHUUECKUE
SIBJICHUS, YUCTHIE BEIIECTBA U CMECH.
Knaccudumnupyror cmecu.

[IpuBoasT npuUMeEpsl cMecel pa3IMuHOro
arperaTHoOro COCTOSTHHS. Y CTaHABIMBAIOT
MIPUYUHHO-CIIEACTBEHHBIE CBSA3H MEKAY
(hU3MYECKUMH CBOWCTBAMH BEIIECTB CMECH U
criocobamu UX paszaenienus. Pazinyaror ux,
OIHCBHIBAIOT U XapaKTEpU3yIOT MIPAKTUIECKOE
3HAUCHHE.

[T.p.Ne 2 «AHamu3 mOYBBI»

VYpok - mpakTHKyM

PaGoTaroT ¢ 1abopaTopHbIM 000PYJOBaHUEM U
HarpeBaTeNnbHBIMU IPHOOPaMHU B COOTBETCTBUH
C TIpaBHJIAMHU TEXHUKH O€301IaCHOCTH.
BeimostHsI0oT npocTeiinie npruéMsl 00paneHus
¢ 1abopaTopHBIM 000PYJOBaHHEM: BOPOHKOH,
(UABTPOM, CITUPTOBKOIA.

HabGmromaror 3a cBOiCTBAMH BEIIECTB U
SIBJICHUSIMU, HPOUCXO/SIIIUMHU C BELIECTBAMH.
OnHCHIBAIOT XUMHYCCKUI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
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XUMHH.
JlenatoT BBIBOJBI [0 PE3YJIbTATaM
MIPOBEJAEHHOTO YKCIEPUMEHTA

ATOMHO- MOJICKYJISIPHOE
yueHue. XUMHUECKHe
3JIEMEHTBI

Ypok ycBOEHHUS
HOBBIX 3HAHUI

OOBACHAIOT YTO TAKOE XUMUYECKUHN DIIEMEHT,
aTOM, MOJIEKYJIA, aJUIOTPOIIHSI, HOHBI.
Pa3n4aroT NpOCTHIE U CIOKHBIE BEIIECTBA,
BEIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYIIIPHOTO
CTpoeHusl. Yemanasaugaiom TPUYAHHO-
CJIC/ICTBEHHBIE CBSI3U MKy COCTaBOM
MOJIEKYJ ¥ CBOMCTBAMH aJTOTPOITHBIX
MOJTU(UKAILMN KHCIOPOa.

DOPMYJIUPYIOT OCHOBHBIE MOJIOKEHHSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHUS

3HaKH XMMUYECKHX
OJICMCHTOB.

ypOK-HCCJ’ICI[OBaHI/IC

HaspIBatoT ¥ 3aMUChIBAIOT 3HAKH XUMHUECKUX
9JIEMEHTOB. XapaKTepUu3yoT HH(POPMAIIHIO,
KOTOPYIO HECYT 3HAKH XHMHUYECKUX DJIEMEHTOB.
OOBSICHAIOT 3TUMOJIOTMYECKHE HAYaIa
Ha3BaHMH XUMHYECKUX DJIEMEHTOB M UX
OTJICTbHBIX TPYIIIL.

10

Iepuoauyeckast Tabuuia
XUMUYecKkuX anementos 1. W.
Memnneneesa.

Ypoxk-uccienoBaHue

ONKCBIBAIOT CTPYKTYPY TaOIHIIBI XHMHUYECKUX
snemeHToB /. 1. MenneneeBa. Paznuuaror
KOPOTKOTIEPHOAHBIA U [UTMHHOTIEPHO HBIN
BapuanThl [lepuoauaeckoii cuctemsr /1. U.
MenneneeBa

11

Xumudeckue HopmyJbl

Ypok ycBoeHHs
HOBBIX 3HAHHUI

12

Xumnueckue Gopmyiibl

YPOK-HCCHCHOBaHI/IC

OT0o6pakarT COCTaB BEIIECTB C MTOMOLIBIO
XAMAYECKAX HOPMYIL.

Pa3nuyaroT HHACKCH U KO3(DPUINCHTEL.
HaxoIsIT OTHOCUTENBHYIO MOJICKYIISIPHYIO
Maccy BEIECTBA U MACCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTa B COCAUHCHUH.
TpaHcIupyloT HHGOPMALIHIO, KOTOPYIO HECYT
XUMHUYECKHe (HOPMYITBI

13

BajeHTHOCTH

Ypok ycBOeHHUs
HOBBIX 3HAHUI

OOBSCHSIOT YTO TAKOE BAJICHTHOCTb.
TIoHHMAIOT OTpaKEeHHE MOPSAKA COCAUHCHHS
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14

BaneHntHoCTh

YpoK-IpakTUKyM

ATOMOB B MOJICKYJIaX BEIIECTB IOCPEICTBOM
CTPYKTYPHBIX (hOpMyIT. YUaTcsi COCTaBIATh
(bopMyITBI COSUHEHMIT TT0 BAICHTHOCTH U
OMPE/IEIATh BAJICHTHOCTH DIIEMEHTA 110
dhopmyrie ero coeJMHEHUS

15

XUMUYECKUE PEaKIH.

O6o01maromuit ypok

XapaKTepu3yoT XUMHUYECKYIO PEAKIUIO U e€
YYaCTHUKOB (peareHThl ¥ IPOLYKTHI PEAKIHH).
OmnuCHIBaIOT MPHU3HAKH U YCIOBUS TCUCHUS
XUMHUYECKUX peakuuil. Paznuyaror
3K30TEPMHUUYECKUE U IHIOTEPMUUYECKUE
peakuun. COOTHOCST pEaKUUU FOPEHHS U
JK30TEPMUYECKUE PEAKIIUH.

16

3aKOH COXpaHEHHUST MACChI
BEIIECTB. XNUMHUYECKHE
ypaBHEHHS

Ypok ycBoeHHUs
HOBBIX 3HAHUH

17

XHMMHYECKHE YPABHEHHS

YPOK -IIpakTHKyM

DOopMyYIUPYIOT 3aKOH COXPAHEHUSI MacChl
BenecTB. COCTaBISAIOT Ha €0 OCHOBE
XUMHUecKue ypaBHeHus. TpancnupyoT
nH(OPMALHUIO, KOTOPYIO HECYT XUMUUECKUE
YpaBHEHUSL.

DKCHEepUMEHTAIBFHO TOATBEP)KIAI0T
CIPaBeUIMBOCTH 3aKOHA COXPAHEHHS MacChl
BEIIECTB

18

Tunbl XHMAYECKUX peakuit

Ypok ycBOeHHsI
HOBBIX 3HAHUH

19

Tunbl XMMHUYECKUX peakLuit

VYPOK -pakTUKyM

Kraccupuuupyror XUMHYECKHE PEaKIuH 0
NPHU3HAKY YHCIIA U COCTaBa PEAreHTOB U
MPOJIYKTOB. XapaKTepUu3yIoT poiib
KaTaJM3aropa B MPOTECKAHUH XUMHIECKON
peaKiuu.

Hab6monaroT 1 ONMKUCHIBAIOT XUMUUECKUI
9KCHEPUMEHT C MOMOIIBIO PYCCKOTO (POIHOIO)
SI3BIKA U A3bIKA XUMHUH

20

[ToBTOpEeHKE 1 000OIIIEHHE TEMBI
«HavanbHble TIOHATHS U 3aKOHBI
KHMHH»

O6o01maromuit ypok

O06001IAI0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS
1o Teme: «HavanbHble TOHATHS U 3aKOHBI
XUMHK». [[pUMEHSIOT Ha IPAKTHKE paHee
W3y4eHHBII MaTepual, paboTasi 110 IPyIam ¢
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3aJaHUSIMHU Pa3HOTI'0 YPOBHA CIO0KHOCTU

21

[K.p.Ne 1 «HauanbpHble HOHITHS 1]
BaKOHBI XUMHU»

YPOK — KOHTpOJIS
3HaHUHI
oOyyvaromuxcst

IIpumMeHsIoT Ha MPaKTHKE paHee U3yIeHHBIN
Marepual, paboTas 10 rpyInaM ¢ 3aJaHusIMH
Pa3HOTO YPOBHS CJIOKHOCTHU, BBIIOIHSAIOT
KOHTPOJIbHYIO padoTy.

BaxHeilimmue npeacraBuTe/IM HEOPraHUYCCKUX

BemiecTB. KommyecTBeHHbIe oTHOMEHNs B XuMuH (18 )

458

22

Bo3snyx u ero cocras

Ypok ycBOeHHs
HOBBIX 3HAHHUI

XapakTepu3yoT 00BEMHYIO I0JI0 KOMIIOHEHTA
TaKO# MPUPOTHON Ta30BOM CMECH, KaK BO3IYX,
U PacCUUTHIBAIOT €€ 1m0 00BhEMY ITOM CMecH.
OnuceIBaroT 00BEMHBIN COCTaB aTMOC(HEPHOTO
BO3/lyXa ¥ IIOHUMAIOT 3HAYCHUE IMOCTOSIHCTBA
9TOTO COCTaBa JJIsl 3I0POBbSI

23

Kucnopon

Ypok ycBOeHHs
HOBBIX 3HAHUH

XapakTepu3yroT 030H, KaK aJUIOTPOMHYIO

Mo (pHKaIUIo Kucaopoaa. OmUckBaOT
(hu3HUECKre U XUMUUECKHUE CBOWCTRA,
HOJIy4eHUE U IPUMEHEHHE KUCIIOpo/ia C
HCIOJIE30BAHUEM PYCCKOTO (POTHOTO) A3BIKA U
SI3BIKA XHMUH.

YcTaHaBNMBAIOT MPUYUHHO-CIICICTBEHHBIC
CBSI3H MEXIY (PU3UYECKUMU CBOHCTBAMH
KHCJIOPOJa U CII0CO0aMu ero coOupaHusl.
[IpoBoaAT, HAOMIOAAIOT U ONKMCBHIBAIOT
XUMHYECKUIN SKCIIEPUMEHT TI0 [TOJYUEHHIO,
cOOHMpaHUIO U PacliO3HABAHUIO KHCIOPO/a C
cOOJIIOICHHEM MPABUJI TEXHUKHU 0€30IaCHOCTH

24

I1. p.Ne3 «Ilomyuenue,
cobupaHKe 1 paclio3HaBaHUE
KHCIOPO[a»

Ypok npakTHKyM

PaGoTaltoT ¢ 1a60paTopHBIM 000PYIOBAHUEM U
HarpeBaTelbHBIMU IPHOOPaMHU B COOTBETCTBUH
C MpaBUJIAMHU TEXHUKU O€30MaCHOCTH.
BBINOIHSIOT IPOCTENIINE IPUEMBI 0OpaIIeHUs
¢ 1TabopaTtopHBIM 000PYI0BaHHEM: COOMPATH
pubOop VIS MOTyIEHHSI Ta30B, IPOBEPSITH €r0
HA FePMETHYHOCTD M HCIOJIb30BATh JJIsI
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noJrydeHus: kuciaopoaa. CoOHparT KHCIOPOT
METOJIOM BBITECHEHUS BO3IyXa U PACIO3HAIOT
ero. HaGmrogaror 3a cBOMCTBaAMHU BEIIECTB U
SIBIICHUSIMH, IPOMCXO/ISAIINMHE C BEIIECTBAMH.
OnuCcHBAIOT XUMHYECKUHN SKCIIEPUMEHT C
MOMOILBIO ECTECTBEHHOTO (PYCCKOTO WITH
POAHOTO) sI3bIKA U s13bIKa XUMHUH. COCTABIISAIOT
OTYET 10 Pe3yJbTaTaM IIPOBEACHHOTO
JKCIIEPUMEHTA

25

OKcHIbI

Ypok-uccienoBaHue

BBIIESIOT CYIIECTBEHHBIE TPU3HAKH
OKCH/I0B. JIafoT Ha3BaHUsI OKCHIIOB IO HX
dopmynam. CocTaBisioT GOPMYIIbI OKCHIOB TI0
UX Ha3BaHUSM. XapaKTEPU3YIOT TAKHX
NpeacTaBUTENEH OKCHIOB, KaK BOJA,
YIIICKHCIIBIH I'a3 M HeraméHas H3BeCTh

26

Bonopon

Ypok ycBOoeHHs
HOBBIX 3HAHUH

XapakTepusyrT COCTaB MOJIEKYJIBI,
(husMYecKre 1 XMMHYECKHE CBOMCTBA,
MOJTy4EHHE U TPUMEHEHHE BOJIOPO/IA.
VYCTaHaBIMBAIOT NPHIMHHO-CIICACTBEHHBIC
CBS3U MEXIY (PU3NIECKUMHU CBOMCTBAMU M
croco6amu coOupaHusi BOJIOPOIA, MEKIY
XUMHUYECCKUMHU CBOI‘/’ICTBaMVl U ero
NPUMEHEHHEM.

27

I1.p. Ne4 «Ilosryuenue,
coOupaHue U pacro3HaBaHUE
BOJIOPOJIa»

Y pOoK-IpakTHKyM

PaGorator ¢ nabopaTopHbIM 000pyHOBaHHEM U
HarpeBaTeNbHBIMU IPHOOPaMHU B COOTBETCTBUH
C MpaBuJIaMu TCXHUKH 6830l'laCHOCT]/I.
Brinonustor mpocreiiiiie nprueMsl 0OpalieHus
¢ 1abopaTtopHbIM 000PYJ0BaHHEM: COOHPATH
npuOop Ul MOTydEeHHs ra30B, IPOBEPSTH €0
Ha TePMETHYHOCTD M HCIIOIB30BATh JULL
noxy4eHus Bogopoja. CobuparoT BOI0poa
METOJIOM BBITECHEHUS BO3/1yXa M PacO3HAIOT
ero. HaGmroaroT 3a cBOMCTBAMH BEIIECTB U
SIBJICHUSIMU, HPOUCXO/SIIIUMHU C BELIECTBAMH.
OnuchIBalOT XUMUUYECKHUH KCIIEPUMEHT C
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MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MM
POJHOTO) SI3bIKA U sI3bIKa XUMHH. COCTABISIIOT
OTYET 1O Pe3yNbTaTaM MPOBEICHHOTO
9KCHEPUMEHTA

28

Kucnortst

Ypok ycBOeHHs
HOBBIX 3HAHUH

AHanu3upyloT CcocTaB KHCIOT. PacmosHaroT
KUCIOTBI € HOMOLIBIO  HMHJIMKATOPOB.
XapakTepu3yloT — npeACTaBUTENEeH  KUCIOT:
CONSHYIO W CepHylo.  XapaKTepH3yloT
pacTBOPHMOCTb ~ COEAMHEHWH C  IMOMOUIBIO
TaOJIHIBI PACTBOPHMOCTH.

YcranaBnMBaroT HNPUYUHHO-CJIC/ICTBEHHbIE
CBSI3M MEXJy CBOMCTBaMHU COJISIHOM U cepHOU
KUCJIOT ¥ 00JIACTAMH MX HPHMEHEHHSL.

29

Comm

ypOK-HCCJ’ICI[OBaHI/IC

XapakTepuzyloT ~ CONM  KaKk  IPOJYKTHI
3aMelleHUs] BOJOpOJa B KUCJIOTE€ Ha METajll.
3anuceiBatoT OPMYITBI COJIEH TI0 BAIEHTHOCTH.
HaspiBaror cousut mo opmysam.

Hcnons3yroT Tabmuily pacTBOPUMOCTH UL
XapaKTEPUCTUKU CBOWCTB coneld. IIposomsar
pacuérsl 1o popMmyiam coseit

30

KomnuecTBo BemecTa

Ypoxk-uccrienoBanue

OOBSICHAIOT YTO TAKOE KOJIMYECTBO BEILECTRA,
MOJIb, TIOCTOSTHHAst ABOTaIpO, MOJISIpHAsT Macca.

31

Pemenue PpacyYeTHBIX 3a/1a4

Ypok- mpakTHKyM

PemaroT 3ajauM ¢ UCIOJIBL30BAHUEM MOHATHIA
«KOJIMYECTBO BEIIECTBa», KMOJIIPHAsI Macca,
«IOCTOsIHHAsT ABOraipo

32

MoutsipHblit 00beM
ra3oo0pa3HbIX BEIIECTB

Ypok ycBOEHHUS
HOBBIX 3HAHUH

OOBSACHSIOT YTO TAKOE MOJISIPHBIN 00beM
ra3oB, HOpMaJlbHbI€ yclIOBUsL. Pemmator 3agaun
C HCHOJIb30BAaHHEM MOHATHH «KOIHMYECTBO
BEIIECTBA», KMOJIAPHAs Macca», «MOJIAPHBIN
00BEM Ta30B», IIOCTOSHHAS ABOTaIpO».

33

Pacuétel Mo XuMuUecKuM
YpaBHEHHSIM

Ypok ycBoeHHsI
HOBBIX 3HAHUI

34

Pacuétel mo xumMuaeckum
YpaBHEHUSIM

Y POk - IpakTUKyM

XapakTepu3yIoT KOJUYECTBEHHYIO CTOPOHY
XMMHYECKUX 00BEKTOB U IpoleccoB. Pemaror
3a/1a4 C MCII0JIb30BAHUEM ITOHSITHIA
«KOJIMYECTBO BEIIECTBA», KMOJISIPHAS MAcca,
«MOJIIPHBIN 00BEM ra30B», KIOCTOSIHHASI
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ABoraapo»

35

Boma. OcHoBaHMs

YPOK—I/ICCHC,HOBZ.HI/IC

OOBACHSIOT YTO TAKOE «OCHOBAHUS,
«ILEJIOUN», KKAYECTBEHHAs peaKIys»,
«aHIuKaTop». KiaccuuupyoT ocHOBaHUS
110 pacTBOPUMOCTH B Boje. Onpenensior
MPUHAAIICKHOCTH HEOPraHMYECKUX BEIIECTB K
KJIaCCY OCHOBaHHU# 1Mo (opmyie.
XapakTepu3yrT CBOMCTBA OTACIHHBIX
npeacraBuTenell ocHoBanuil. Micnonb3yror
TaOJIMILy PACTBOPUMOCTH JUISI ONPEACIICHUS
pacTBOPUMOCTH OCHOBAHUI.

36

PactBopsI. MaccoBast gomst
PacTBOPEHHOT'O BEIIECTBA

VYpok pemmeHus
3a1au

OOBSACHSIOT YTO TAKOE KMACCOBAS JIOJIS
PacTBOPEHHOIO BEIECTBA». Y CTAHABIUBAIOT
aHaJIOTUHU ¢ 00BEMHOM J0JICii KOMIIOHEHTOB
ra3oBoii cMecu. Pemaror 3agauu ¢
HCII0JIb30BAaHUEM MOHSATUN «MaccoBas 1015
3JIEMEHTA B BEILIECTBE», KMAcCOBasH T0JISt
PacTBOPEHHOTO BEIECTBAY», KOOBEMHAs JOJIS
ra3000pa3HOTo BEIIECTBA»

37

IL.p. Ne 5 «IIpurorosnenue
PacTBOPOB COJIEH C HX
3aJJaHHOM MacCOBOM JOJIEH»

VYpok - mpakTUKyM

PaboTaroT ¢ 1a60paToOpHBIM 000PYIOBAHHEM U
HarpeBaTelbHBIMU IPHOOPAMHU B COOTBETCTBUH
C MpaBUJIAMH TEXHUKH 0€30MacHOCTH.
BBINOJHSIOT MPOCTEHIIIE TPUEMBbI 0OpaICHHs
¢ J1ab0paTOPHBIM 000PYIOBAaHUEM: C MEPHBIM
IJIMHAPOM, ¢ Becamu. Habmoqaor 3a
CBOMCTBaMH BELIECTB M SIBJICHUAMH,
MPOUCXOIAIMMH C BemecTBaMu. OMMCHIBAIOT
9KCHEPUMEHT C OMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MJIHM POJIHOTO) A3bIKA U A3bIKA
xuMuHd. COCTaBISIFOT OTYETHI 110 PE3yJIbTaTaM
MPOBEJICHHOTO dKCIIEPUMEHTA

38

O000IIeHNE U CHCTEMATH3AIUS
3HAaHUH 10 Teme: «BaxHenme

Oo6o6uaronuit ypok

O0061IAIOT ¥ CHCTEMAaTU3UPYIOT CBOU 3HAHUS
1o Teme: «BakHeiue npeacTaBUTeIN

38




NpEACTABUTEIIN
HCOPraHU4YCCKUX BCIICCTB.
KonnyecTBeHHBIC OTHOIICHHS
B XUMHH»

HeopraHu4eckux BeiecTs. KonuuecTBeHHbIe
OTHOUICHUS B XUMuu». [Ipumenstor Ha
MIPAaKTHKE paHee M3YYeHHBIH MaTepHal,
paboTast 1o rpymIam ¢ 3alaHUsIMH PA3HOTO
YPOBHS CIIOKHOCTH

39 K.p.Ne2 no Teme: «Baxneiime | Ypok — koHTponst | [IpUMEHSIIOT Ha IpaKTHKE paHee N3ydeHHbII
MPEICTABUTEIH 3HAHUN Marepual, paboTast 1o TPYIIaM ¢ 3aaHHIMA
HEOPraHWYECKHUX BEIIECTB. Pa3HOTO YPOBHSI CIIOKHOCTH, BBITIOJHSIIOT
KonndecTBeHHbIE OTHOIICHUS KOHTPOJIbHYIO paboTy.
B XHUMHH»
OcCHOBHBIE KJIACCHI HEOPraHu4eckux coexuuennii (10 u)
40 OKcuIbl: KaccupuKaus u Ypok ycBoeHUs OOBSCHSIOT YTO TAaKOE HECOJICOOpas3yroLHe
CBOiicTBa HOBBIX 3HAHUI OKCH/IBI, COJICO0PA3yrOIINe OKCH/IBI, OCHOBHBIC
OKCH/IBI, KHCIIOTHBIC OKCHBI. XapaKTepH3yIOT
00MIMe XUMAYECKHE CBOWCTBA
COIIe00Pa3yIOIINX OKCHIOB (KHCIOTHBIX U
0ocHOBHBIX) COCTABIISAIOT YpaBHEHHUS PEaKLuii ¢
y4yacTueM OKCHI0B. HaboaroT U ONHUCHIBAIOT
PEaKIHHU C yIaCTHEM OKCH/IOB C IIOMOLIIBI0
€CTECTBEHHOTO (PYCCKOI0 MJIH POIHOTO) s3bIKa
1 s1361Ka XUMAH. [IPOBOSIT OIIBITH,
MOATBEPIKAAONINE XMMHIIECKIE CBOCTBA
OKCHJIOB C COOJIIO/ICHUEM MTPABUII TEXHUKHU
Oe3omacHOCTH
41 OcHoBanust: Knaccudukanus 1 | Ypok-uccienoBanue | COCTaBISAIOT ypaBHEHHS PEAKIHi C ydacTHeM

CBOMCTBa

ocHoBaHui. HaOnro1aroT 1 ONMUCHIBAIOT
PEaKIUy C Y4acTHEM KHCIIOT C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOI'0 MIIH POJIHOTO) s3bIKa
U s13bIKa XUMHH. [IPOBOISIT OTBITHI,
MOATBEPIKAAONINE XMMHIECKIE CBOCTBA
OCHOBAHHI, C COOIIOICHNEM TPABHI TEXHHKA
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06e30MacHOCTH

42

Kucnotsl. Knaccndukanus
KHCIIOT

Ypok ycBOeHHUs
HOBBIX 3HAHUI

43

CBoO¥CTBa KUCIIOT

KomOunupoBaHHbIH
YPOK

XapakTepu3yroT 00IIHe XUMHYECKHE CBOMCTBA
kucaoT COCTaBIAIOT ypaBHEHUS peaKIuii ¢
y4acTHeM KHUCIIOT.

Habir01at0T U OMUCBHIBAIOT PEaKIny ¢
y4acTHEeM KHUCIIOT C TIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO MJIH POJTHOTO) sI3bIKA U S3bIKA
XUMHH.

TIpoBoAT OMBITH, HOATBEPIK JAIOIIIIE
XUMHYECKUE CBOIMCTBA KHCIIOT, C COOIIOACHUEM
NpaBHII TEXHUKU 0€30MaCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHHs
HOBBIX 3HAHUI

Pa3MuaroT MOHATHS «CPEIHHUE COJU»,
«KHCITBIE COJINY», KOCHOBHBIE COJTH».

45

CBoiicTBa coJecit

KomMOunupoBaHHbIiH
YPOK

XapakTepusyroT o0IIHe XHMHUIECKUE CBONCTBA
costeit. CocTaBiIsIOT ypaBHEHHUS PEAKLHUii ¢
ydactieM coJieil. HabmroaoT u onmuceIBaroT
PEAKIUH C y4aCTHEM COJIEH C TIOMOIIBIO
€CTECTBEHHOIO (PYCCKOI0 MIIH POIHOTO) s3bIKa
U A3bIKa XMMHHU. [IPOBOMSAT OIIBITHI,
MOATBEPIKIAIOIINE XUMHUUECKHE CBOMCTBA
costeii ¢ coOI0IeHNEM TIPABUIT TEXHUKH
0e30MacHOCTH

46

I'eneTndeckas CBSI3b MEXITY
KJIacCaMU HEOPraHMYEeCKUX
BEIICCTB

Ypok ycBoeHHs
HOBBIX 3HAHUI

XapakTepu3yroT MOHATHE «TeHETHYECKHII
psn». UocTpupyIoT FeHETUYECKYIo
B3aMMOCBSI3b MEX/TY BEIICCTBAMU:

MPOCTOE BEIIECTBO — OKCU — THAPOKCH]L
— COJIb. 3alUCHIBAIOT YPaBHEHUS PEaKIUH,
COOTBETCTBYIOIINX TTOCIIEOBATEIHBHOCTH
(«rerouke») MpeBpalIeHA HEOPTaHNIECKHIX
BEIIECTB PAa3JIMYHBIX KJIACCOB.

47

ILp. Ne 6 «Pemienue

YpoK - mpakTUKyM

VYuatcs oOpamniarbces ¢ 1a00paTOPHBIM
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OKCIICPUMECHTAJIBHBIX 3a1a4>»

000pyI0BaHHEM M HarpeBaTeIbHBIMU
nprubOpamMu B COOTBETCTBUH C IIPaBUIIAMU
TEXHUKH 0€30MacCHOCTH, Paclo3HaBaTh
HEKOTOpPbIC aHHOHBI 1 KaTHOHBL. Habmonaior
CBOWCTBA 3JIEKTPOJIMTOB U IPOMCXOASIINE C
HUMH siBJIeHHs. HaOmonaoT n onuceBaloT
PEaKLIK C y4acTHEM DJICKTPOJIUTOB C
TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIH
POJIHOTO) SI3BIKA M SI3BIKA XHMHH.
DopMyNUPYIOT BBIBOJBI IO pE3yIbTaTaM
IIPOBEJICHHOTO SKCIEPUMEHTA

48 O6001enue u cucrematusaius | O6o6maronuii ypok | O00OIIAIOT M CHCTEMaTH3UPYIOT CBOU 3HAHUS
3HaHuMK 1o Teme: «OCHOBHBIE 1o Teme: «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
KJIacChl HEOPraHMICCKNX coenuHeHui». [IpUMEHSIOT Ha IpaKTHKE paHee
COCIUHECHNH» M3ydeHHBIH MaTepual, paboTas 1o TPYHIaM ¢

3aJlaHUSIMU PA3HOTO YPOBHS CIIOKHOCTH

49 K.p. Ne3 mo teme: VYpok — kouTpons | [IpuMeHsIOT Ha MPAKTHKE PaHee U3yUCHHBIH
«OCHOBHBIE KITacChI Marepual, paboTas 0 rpynnaM ¢ 3aJaHusIMH
HEOPraHUYECKUX Pa3HOTO YPOBHS CJIOKHOCTH, BBITIOIHSIOT
COCIMHEHUI» KOHTPOJIbHYIO paboTy.

Iepuoanyeckuii 3akoH u [lepuoanyeckas cucreMa XuMu4eckux 3aeMentoB JI. . MenjaeseeBa u crpoenue aroma (8 1) 4578
50 EcrecTBennble cemelicTBa VYpok ycBoeHust | OOBSCHSIOT NMPU3HAKH, O3BOJISIOIINE

XUMHYECKUX IEMEHTOB.
AmdoTtepHocTh

HOBBIX 3HAHUI

00BEMHATH TPYIIITBI XHMHUYECKUX 3JIEMEHTOB B
€CTECTBEHHBIC ceMelicTBa. PackpbiBaroT
XUMHYECKHUI CMBICIT (9THMOJIOTHIO) HA3BAHHM
€CTECTBEHHBIX CEMEHCTB

ApryMEeHTHPYIOT OTHOCHTEIILHOCTb Ha3BaHHsI
«UHEPTHBIE ra3pi»

OOBSICHSIIOT 4TO TaKoe «aM(pOTepHBIC
coenrHeHus». HaOnoaaoT 1 OmUChIBalOT
peaKIuii MeKIy BEIIECTBAMHE C TOMOIIBIO

pycckoro (pOHOro) SI3bIKA M A3bIKA XHMHH.
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XapakTepHu3yloT ABOUCTBEHHBIA XapaKTepe
CBOMCTB aM(OTEPHBIX OKCHIOB U
TUIPOKCHIOB. [IpOBOMIAT OMBITHI IO
MOJTYYCHUIO U MOATBEPIKACHUIO XUMUYECKUX
CBOWCTB aM(OTEPHBIX OKCUIOB U THIPOKCUIIOB
¢ COOJIOICHNEM TIPaBHI TEXHUKH
0e301aCHOCTH.

51 Otxpertue . 1. Ypox ycBoeHHA PaznngaroT ecTeCTBEHHYIO U HICKYCCTBEHHYIO
MeHzeneeBbIM HOBBIX 3HaHUH KJIaCCU(DHKALHH.
[eproquyeckoro 3akoHa AprymeHTHpyIOT oTHeceHHe [lepnoaudeckoro
3aKOHA K €CTECTBEHHON KJIacCH(UKALIUY.
MozenpyroT XUMHYECKUE 3aKOHOMEPHOCTH €
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK
00BeKTa U MPEICTABICHUEM UX B
IIPOCTPAHCTBEHHO-TpahuuecKoil MM 3HAKOBO-
CHMBOJINYECKOH popme
52 OCHOBHBIE CBEICHUS O VYpok ycBoeHust | OOBSICHSIOT YTO TAKOE KIIPOTOH», KHEHTPOHY,
CTPOCHUM aTOMOB. HOBBIX 3HaHHI «QIEKTPOHY», <XXUMHYECKHUIT HIIEMEHT»,
«MaccoBOH umcio». ONICHBAIOT CTPOCHHE
sIpa aToMa HUCTIoNb3ys [lepuomueckyro
CHUCTEMY XMMMUECKHX 3eMeHToB [l 1.
Menneneera. [TonydaroT HHGOPMAIHIO IO
XMMHHU U3 Pa3IMYHBIX HCTOYHUKOB,
AHATU3UPYIOT €€.

53 CTpoeHne IeKTPOHHBIX Ypoxk- OOBSICHAIOT YTO TaKOE JIEKTPOHHBIN CIION WK
YPOBHEH aTOMOB XMMHUYECKHX HCCIIEI0OBAHUE JHEepPreTH4YecKuil ypoBeHb. COCTaBIISIOT CXEMbI
anemenToB No«Nel-20 B pacrpeeneHus eKTPOHOB 110 AIEKTPOHHBIM
Ttabmune J{. . Menneneesa. CJIOSIM B BJIEKTPOHHOM 000JI0UKe

54 ITepuoauyeckuii 3ak0H Ypok- PackpsIBatoT (hU3MYECKUIT CMBICT:

1. 1. MenneneeBa u cTpoeHne HCCIe0BaHNuE MOPSAIKOBOIO HOMEpa XUMHUYECKOTO DJIEMEHTA,

aToma

HOMepa Nepuojia ¥ HoMepa IpyIIsl.
OOBSACHSIOT 3aKOHOMEPHOCTH NU3MEHEHHS
METANIMYECKUX 1 HEMETAJUTNUECKAX CBONCTB
XMUMHYECKHUX JIEMEHTOB ¥ UX COCIUHEHHUH B
[IepUoIax U rpynmax

42




55

XapakTepucTuka XHMUIECKOTO
3JIEMEHTa Ha OCHOBAHHUHU €0
nosoxenus B [lepuonnueckoit
CcHUCTEME

Ypoxk-
HCCIIE/IOBAaHUE

56

XapakTepucTuka XHMUIECKOTO
3JICMEHTA Ha OCHOBAHHH €0
nosoxenus B [lepuonnueckoit
cucTeMe

Y POK-TIpakTHKYM

XapakTepu3yroT XUMHUYECKUE HIeMeHThI 1—3-
T'O TIEPHOJIOB TI0 X TOJIOKCHHUIO B
[eproandeckoit cUCTEME XUMUIECKUAX
anemeHnToB /1. 1. Menzeneena.
ApryMeHTHPYIOT CBOWMCTBA OKCHUIOB U
THIPOKCH/IOB METAUIOB M HEMETAILIOB
IIOCPEICTBOM YPaBHEHHUI peaKmuit

57

3nauenue [lepuoanaeckoro
3akoHa u [leproanueckoit
CHUCTEMbI XUMHYECKHX
snemenToB [[. 1. Menzeneesa

Ypok-
HCCIIeIOBAaHNE

Omnpenensor HCTOYHUKH XUMAIECKON
nHpopmanuu. [lonygaror HeoOXoauMyIO
MH()OPMALUIO U3 PA3IMYHBIX HCTOYHHUKOB,
aHAMU3UPYIOT €€, 0(hOPMIIIOT
MH()OPMALMOHHBIM NPOAYKT, IPE3EHTYIOT €ro,
BelyT Hay4HYIO IUCKYCCHIO, OTCTaUBAIOT
CBOIO TOUKY 3PSHUS

Xumuyeckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu (11 4)

4578

58

Honnas xumuueckas CBsI3b

VYpoxk-
UCCIIeIOBaHUE

OOBSCHSIOT YTO TAaKOE MOHHAS CBS3b, HOHBIL.
XapakTepu3yrT MeXaHH3M 00pa30oBaHUs
HOHHOH cBsi3U. COCTaBIISIIOT CXEMBI
00pa3oBaHusi HOHHO# cBsi3u. Mcnomp3yror
3HaKOBOE MozenupoBanue. ONpenensior THI
XUMHYECKOH1 CBSI3H 10 (hOpMyJIie BeIlecTBa.
TIpuBoAAT HpHMEpPHI BELIECTB C HOHHO
CBSI3bI0. Y CTAHABIMBAIOT NPHYMHHO-
CJIC/ICTBCHHBIE CBSI3U MEXY COCTABOM
BEILECTBA M BUOM XMMHUECKO CBSI3U, MEXILY
MOHHOH CBSI3bI0 M KPUCTAIUTMYECKUM
CTPOCHHUEM BEIECTBA, MEXKTY
KPUCTAJUTHYECKHM CTPOCHHEM BEIIECTBA H €r0
(hu3nUecKMH cBOWCTBaMU

59

KoBasieHTHass XMMHYECKast CBS3b

Ypok-
HCCIIEI0BaHNE

OOBSCHAIOT YTO TAKOE KOBAJICHTHAS CBS3b,
BaJIEHTHOCTb. COCTABIIAIOT CXEMBI
00pa3oBaHus KOBAJICHTHON HENOJIIPHOH
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XMUMUYECKOH CBsI3U. VICnoib3yIoT 3HaKOBOE
MOJIEIUPOBaHHUE.

OmpenensoT TUI XUMHUYECKOH CBS3U 110
(hopmyiie BerecTsa.

[IpuBOAAT IPHMEPHI BEIIECTB C KOBAJIEHTHON
CBSI3b10. Y CTAQHABIMBAIOT NPHYMHHO-
CJIC/ICTBEHHBIE CBSI3U MEXY COCTABOM
BCIICCTBA U BUAOM XUMUYECKOU CBSI3H, MEXKIY
KOBAJICHTHOMH CBSI3bIO M KPUCTAIUTHYECKHM
CTPOCHHUEM BEILECTBA, MEXKLY
KPHUCTAJUTMYECKAM CTPOCHUEM BELIECTBA U €r0
(hu3nUECKUMH CBOWCTBAMU

60

KoBanenTtHas monsipHast
XUMMYECKast CBSI3b

Ypok-
HCCIIeI0BaHNE

OOBSCHSIOT YTO TAKOE KOBAJECHTHAS MOJISIPHAS
CBSI3b, AEKTPOOTPHULATETLHOCTD, BO3TOHKA
nnu cyommmanusi. CocTaBIIsSIOT CXEMBI
00pa3zoBaHNs KOBAJICHTHOH MOJISIPHON
XMMHUYECKOH cBsi3U. VICNOIBb3yIOT 3HAKOBOE
MOJICTUPOBaHNE. XapaKTEPU3YIOT MEXaHU3M
00pa3zoBaHusl MOJSIPHON KOBATIEHTHOMN CBS3H.
Onpeaensor TAI XUMHYECKOH CBS3H 10
(dopmyne BemecTBa. [IpUBOIAT mpUMeEpBI
BEIIECTB C KOBAJICHTHOH MOJIIPHON CBS3BIO.
YcTaHaBNMBAIOT NMPUYHUHHO-CIIEICTBEHHbIC
CBSI3U MEXX/y COCTAaBOM BEIIIECTBA M BUJIOM
XUMUYECKOH CBSI3U, MEX]Ty KOBaJICHTHON
CBSI3bI0 M KPUCTAJIIMYECKUM CTPOCHHEM
BEI[ECTBA, MKy KPUCTAIUTHYESCKUM
CTPOCHHUEM BEIIEeCTBA U €ro HHU3MICCKUMH
cBoiictBamu. CoCTaBIIAIOT (POPMYIIbI OUHAPHBIX
COEAMHEHUH 10 BAJICHTHOCTH U HaXOJSIT
BAJICHTHOCTH 3JIEMEHTOB 110 (hopmyJie
OMHAPHOTO COCIMHEHHMSI.

51

Mertanueckass XuMu4deckas
CBsA3b

Ypoxk-
UCCIIeIOBaHNE

OOBSCHSIOT YTO TAKOE METAIIMYECKAs! CBSI3b.
CocTaBisiioT cxeMbl 00pa3oBaHus
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METaJUIMYECKON XUMHUUYECKOM CBSI3HU.
Hcnoap30BaTh 3HAKOBOE MOAEIMPOBAHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHuUs
METaJUIMYECKOM CBS3H.

Onpenensor THI XUMUYECKOH CBS3H 10
dhopmyne Bemectsa. [IpuBoasaT npumepsl
BEIIIECTB C METAUTMYECKOM CBS3BIO.
YCTaHaBJ'H/IBa}OT l'lpI/I‘H/IHHO-CJ'leI[CTBeHHbIe
CBSI3U MEX/Iy COCTABOM BEIIIECTBA M BUIOM
XUMHYECKOH CBSI3H, MEXKIY METAUTMIECKON
CBSI3bI0 M KPUCTAINIMYECKUM CTPOCHHUEM
BEIIECTBA, MY KPUCTATLUTHICCKAM
CTPOEHHEM BEIIECTBa U €ro (U3UUECKUMHI
CBOMCTBaMHU.

62

CTeneHb OKUCICHUS

VYpok ycBoeHHS
HOBBIX 3HAHUHU

OOBSICHSIOT YTO TAKOE «CTEIMEHb OKHCIICHUS»,
«BaJIEHTHOCTB.

CocTaBisitoT (GOpMyYIIbl OWHAPHBIX COEIMHEHUM
Ha OCHOBE 00IIero crnocobda ux Ha3BaHUM.
CpaBHUBAWOT  BAJICHTHOCTh U CTEIECHb
OKHCIIEHUSI. PaccuntsiBaroT CTENEeHn
OKHMCIICHUS 10  (opMylaM  XHMHYECKHX
COEMHEHUI

63

OKHUCIIUTETBHO-
BOCCTaHOBHUTEIIbHbIC PEAKIIUU

Ypok ycBoeHHS
HOBBIX 3HAHUI

64

OKHUCIIUTENBHO-
BOCCTAHOBUTENbHbIE PEAKIIUT

Ypok - IpakTUKyM

OOBACHSAIOT ~ YTO  TAaKOe  OKUCIHMTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIUM, OKHCIUTENb,
BOCCTaHOBHUTENb, OKHCIICHNE, BOCCTAHOBIICHHE.
Knaccudunupyror xumudeckue peaknuii 1o
NpPU3HAKY «U3MEHEHHE CTENEeHeH OKMCIEeHHs
3JIEMEHTOBY.

Onpenensor OKHCIUTENb U BOCCTAHOBUTEID,
IIPOIIECChI OKHCIEHHsI M BOCCTAHOBJICHHUSL.

65

O0001IeHHE U CHCTEMAaTH3aIUs
3HaHui 1o Temam: «I13 u

[ICXD» u «CtpoeHue BeuecTna.

OBP»

O0006aroIHi
YpPOK

O000LIAIOT U CHCTEMATH3UPYIOT CBOH 3HAHUS
o teme: «[13 u IICXD» u «Ctpoenue
Bemecta. OBP». [IpuMeHSIOT Ha IpakTHKE
paHee U3y4eHHBIH MaTepual, paboTas 1o

45




IpyIIaM ¢ 3alaHUAMHU Pa3HOro YpPOBHs
CIIO’KHOCTH

66 KonrponeHas pabota mo TemMam: | Ypok — KoHTpoisi | [IpUMEHSIIOT Ha MPaKTHKE paHee n3ydeHHbII
«13 u IICXD» n «CrpoeHue 3HAaHUH MarepHall, paboTas 10 IpyIaM C 3aJaHUAMH
Bemectsa. OBP» Pa3HOTO YpOBHS CIOXKHOCTH, BBIIIOTHSIOT
KOHTPOJIBHYIO padoTy.
67 Pemenne pacueTHbIX 33124 Ypok - mpakTukyM | Pemaror pacuerHsle 3amadn.
68 [MpomexyroyHas aTTecTalus VYpok — koHTpons | IIpuMEHSIOT Ha NpaKTHKE paHee U3y4eHHbII
3HAHUH Marepuall, paboTast 10 IpyIaM ¢ 3aJaHUAMH
Pa3HOTO YPOBHS CIOKHOCTH, BBIIOTHSAIOT
KOHTPOJIBHYIO PadoTy.
9 kuace 684 2u/H
Ne Jara Tema ypoka ®opma Buabl yueOHOl AesITeIbLHOCTH OcHOBHbIE
n/n Inan dakr OpPraHu3aluu HaIpaBJICHUs
Ypoka BOCIHTATENBHON
JIeATeIbHOCTH
IMoBTOpeHue U 06001IEeHHe CBeAeHUH M0 Kypey 8 Kiacca. Xumuueckue peakuuu (5 1) 58
1 Knaccudukanms Ypok ycBoeHHs | XapaKTepU3YIOT OKCHABI, THAPOKCHIBI

HCOPraHNYCCKUX BEUICCTB U UX
HOMCHKIJIaTypa

HOBBIX 3HAHUN (OCHOBaHI/ISI, aM(bOTepHHC TUAPOKCU/BI,

KHCJIOPOCOAEPIKAILME KHCIOTHI) U COJIH TI0
IUIaHY. COCTaB, CIIOCOOBI 00pa30BaHMs Ha3BaHHH,
XapaKTepHBIE CBOWCTBA M MOJIyYEHHE.
KnaccupuuupyroT OKCHIbI, THAPOKCHIBI
(ocHOBaHUs1, aM(pOTEPHBIE THAPOKCHIIBI,
KHCJIOPOICOIEPIKAILME KHCIOTHI) ¥ COJIH TI0
Pa3IUYHBIM MTPU3HAKAM. YYaTCsl MOATBEPIKIATh
XapaKTePUCTHKY OTACIbHBIX MPEACTaBUTEICH
KJIACCOB HEOPraHMYECKHX BELICCTB YPABHEHHUSAMHU
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COOTBETCTBYIOIMX peakiuii. PackpsiBaoT
B3aHMOCBSI3b MEXY KJIACCAMH HEOPraHUYECKUX
COC/IMHEHUH, KaK TeHEeTHUECKYIO

Knaccudukanus XuMHIeCKuX
peaxiuii no pa3aIuyHbIM
OCHOBaHHSIM

Ypok ycBOeHHS
HOBBIX 3HAHHMH

OOBSCHSIOT MOHATHS «XUMHYECKAsI PEaAKIIUsI»,
«PEaKIUH COCTMHECHHS», KPEaAKIIUU
Pa3JIOKEHUAY, KPEAKLIUN 0OMEHAY, KPEAKLIUU

BxojHas quarHoCTHYECKas
pabora

YPpok KOHTpOJIst
3HaHUH

3aMEIEHIS», <PEaKINH HEHTpaTn3aIii»,
«IK30TEPMHUYECKHE PEAKIIUNY,
«IH/IOTEPMHUYECKHE PEaKIUI», K0OpaTHMbIe
peakiumn», KHeoOpaTUMBIC PEAKITUN,
«OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU»,
«TOMOTEHHBIE PEAKIIMK», KIE€TEPOTCHHbIE
peaKIum», KKaTaJUTUIECKHE PEaKIInu,
«HEKATATUTUIECKUE PEaKIHI», «TEeIIOBOHI
9 PHEeKT XUMUUECKON PeaKIIuu».
KnaccuumupyroT XuMudIeckrne peakiiui 1mo
Ppa3IMYHBIM OCHOBaHUAM. ONpenensoT
OKHCJIUTENb U BOCCTAHOBHUTEIh, IPOLIECCHI
OKHCJICHHUS ¥ BOCCTAHOBJICHUSI.

HaGmroaroT 1 OMUCHIBAIOT PEAKIH MEX Iy
BEIECTBAMU

TTonsaTHe o0 ckopocTu
XUMHYECKON peaKuu.

Ypok -
HCCIIeI0BAaHUE

(OOBSCHSIOT YTO TAKOE «CKOPOCTh XUMHUYECKOI
peaKum». APryMEHTHPYIOT BBIOOD €IHHHI]

Karanuz

[M3MEpEHUs. Y CTaHaBJIUBAIOT IPHYNHHO-
CTIeZICTBEHHBIC CBS3M BIIMSTHUS Pa3IMYHBIX
(bakTOpPOB Ha CKOPOCTh XUMHYECKHUX PEAKIHH.
[HaOnronatoT 1 OMUCHIBAIOT PEAKLIUHE MEXKAY
BEIIECTBAMH C MOMOIIBIO PYCCKOTO (POIHOTO)
M3bIKa U sI3bIKa XUMUH. [IpOBOASAT OMBITH,

MO ATBEPKAAIOIIUE 3aBUCUMOCTh CKOPOCTH
KHMHMYECKOH peakLiy OT Pa3InuHbIX (aKTOpOB

Xumnueckue peakuuu B pacrsopax (10 4)

45,8

DIEKTPOIUTHIECKAS
JIUCCOLMAINs

Ypok -
HCCIIeIOBaHNE

XapaKTepu3yroT HOHATHS IIEKTPOIUTHYECKAS
TIMCCOIMAIS, «IIEKTPOIUTHI,
«HE3JIEKTPOJIUTHI». Y CTAaHABIMBAIOT NPUYHUHHO-
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CJIEACTBEHHBIC CBS3U MEXIY PUPOAOI
3JICKTPOJIMTA U CTENEHBIO €r0 AMCCOLHMAIUH.
YcTaHaBIUBaIOT MPUYNHHO-CIICACTBEHHBIE CBSA3H
MEXIy TUIIOM XUMUYECKOH CBS3H B DIIEKTPOIIUTE
¥ MEXaHU3MOM €TO JHCCOIIHAITHIH.

OCHOBHBIE MOJIOKEHHUS
TEOPHH JIEKTPOIUTHYECKON
nuccormanuu (TD]T)

Ypok ycBoeHUs
HOBBIX 3HAHUI

XapaKTepu3yIOT IOHATHA «CTEIICHb
JHCCOLMALINY», KCUIIBHBIE JICKTPOIIUTEI,
«Ccradble HIEKTPOIUTHI», KKATHOHBIY, KAHHOHBI»,
«KUCJIOTBI», KOCHOBAHHUS», «con». COCTABISAIOT
YPaBHEHHs 2IEKTPOIUTHYECKON JUCCOLMAIIUH
KHCJIOT, OCHOBAHUM U COJICH.

WnarocTpupyoT IpUMepaMH OCHOBHBIE
HOJIOKEHHS TEOPUH NIEKTPOIUTHICCKON
JIMCCOLUALIUH.

Pa3nuyaroT KOMIIOHEHTHI JJOKa3aTENbCTB
(Te3MCOB, apryMEHTOB U (POPMBI JOKA3aTEIbCTBA)

[Xumudeckne CBOHCTBA KHCIOT
B cBere TO/1

Komb6unuposan
HBII YPOK

XuMHuUecKre CBOWCTBA KHUCJIOT
B cBere TO/1

Ypok-
MPaKTHKYM

XapakTepu3yloT 00II1e XUMUIECKHE CBOMCTBA
KHCIIOT C MO3UIHUI TEOPUH SIEKTPOIUTHICCKOM
nquccouuanyi. CoCTaBIsIOT MOJICKYIISIPHBIE,
IIOJIHBIC U COKpaLLléHHbIC HOHHBIC YPABHCHUA
peaxmuii ¢ yaacTHeM KHCIIOT. ApryMEHTHPYIOT
BO3MOJKHOCTB NPOTEKAHHs PEAKIUI C ydacTHEM
KHCIIOT Ha OCHOBE ITpaBmiia beproiute u psaa
AKTUBHOCTH METAILJIOB. [IpOBOIAT OIBITHI,
MOATBEPXKIAIOIINE XHUMHUUECKHE CBOWCTBA
KHCIIOT, C COOJIOJICHUEM TIPaBUI TEXHUKU
6e3omacHoCTH. HaGmoaaoT U OMUCHIBAIOT
PEAKUMH C y4aCTUEM KHCIIOT € TIOMOIIBIO
pycckoro (POIHOTO) SI3bIKA U SI3BIKA XUMHH

10

Xumuueckue CBOMCTBa
OCHOBaHHUH B CBETE TEOPUH
PIICKTPOJIUTHYECKON

Kombunuposan
HBII YpOK

CoCTaBIAOT MOJIEKYJIIPHBIE, IOJHBIE U
COKpAILlEHHbIE HOHHbIE YPABHEHHS PEAKIHH C
y4acTHeM OCHOBaHMI. APIyMEHTHPYIOT
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jIMcconanuu

BO3MOYKHOCTb MPOTEKAHUS PEAKIHiA C yIacTHEM
OCHOBaHMI Ha ocHOBe IpaBmia beproie.
TIpoBOAST ONIBITHI, TOATBEPIKAAIOIIHEC
XUMHAYECKHE CBOMCTBA OCHOBAHUH, C
COOJTIOICHUEM TIPaBIII TEXHUKH O€30MacHOCTH.
Ha0monatoT 1 ONMCHIBAIOT PEAKIMH C y4acTHEM
KHCJIOT C TIOMOLIBIO PYCCKOTO (POIHOTO) sI3bIKa
SI3bIKAa XUMHUHU

11

[XuMHUecKre CBOMCTBaA COJICH B
cBere TEOpUH
PIEKTPOJIUTUYECKOU
jmucconanuu

Ypok ycBoeHUS
HOBBIX 3HAHUU

XapakTepusyloT o01e XMMHIEeCKHe CBOICTBA
CoJIed C NO3HULUI TEOPUH IEKTPOIUTUIECKOM
nucconnanuy. CoCTaBlIsSIOT MOJEKYISIPHbIE,
MOJIHBIE M COKPAIIEHHbIC HOHHBIEC YPaBHEHHs
PeaxIuii ¢ yaacTueM cojieil. ApryMeHTHPYIOT
BO3MO>KHOCTh IPOTEKAHUS PEAKIHIA C yJacTHEM
coJieli Ha ocHoBe npasuia bepronne. IIposoasar
OIIBITHI, TIOATBEPKAAIOLINE XUMUUECKUE
CBOMCTBA COJIEH, C COOTIONEHUEM TIPABUIT
TEXHUKH 0€3011aCHOCTH.

HabnroqaroT 1 ONMCHIBAIOT peakuy ¢ y4acTHEM

COJIEii C TOMOLIBIO PYCCKOTO (POAHOrO) SI3bIKA H

SI3bIKA XUMHH

12

ITonsTue o rugponuse conent

Kom6unuposan
HBII YpOK

YcTaHaBIMBAKOT 3aBUCHMOCTD MEXKAY COCTABOM
COJIM U XapaKTepPOM THApOIn3a. AHATUZUPYIOT
Cpey pacTBoOpa COJIU € MOMOLIBIO HHAUKATOPOB.
IIporHO3UPYIOT THII THIPOIIN3A COJIH HA OCHOBE
aHaM3a ero HopMyIIbl

13

IL.p. Ne 1. Pemienue
9KCIEPHUMEHTAIBHBIX 32134 110
TeMe «DJeKTPONUTHYECKAsT
JIACCOLMAIIHS

Ypok -
MPaKTUKYM

Vuarcs obOpamatbcst ¢ J1abOpaToOpHBIM
000py/IOBaHNEM M HArpeBaTEIbHBIME TPUOOpaAMuU
B COOTBETCTBMM C MpaBWIaMH  TEXHUKH
0e301acHOCTH. Hab6monator CBOMCTBa
JJNIEKTPOJIUTOB W MPOUCXOMANIMX C  HUMH
siByieHni. HaOmofaroT U OMKCBHIBAIOT PEaKliu C
y4acTHem 9JIEKTPOJIUTOB c MOMOII[BO
€CTECTBEHHOTO (PYCCKOTO MJIM POIHOTO) A3bIKA U
si3plka  XUMAH.  DOPMYIHPYIOT BBIBOJIBI IO
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pe3ynpTartaM MpOBEICHHOTO IKCIICPUMEHTA

14

O06o00mEenne u
CHCTEMATHU3AIU 3HAHUI 110

B PacTBOpAx 3JICKTPOJUTOB»

TeMe «XUMHUYECKHE peakunu

Ypok
0000IICHHS 1
cUCTEMaTH3alu
W 3HAHUH

O06001IA0T U CUCTEMATU3HPYIOT CBOH 3HAHUS 110
TeMme: «XMMHYECKHE PEaKIMU B PaCTBOPAX
3NEKTPOIUTOB». [IpMMEHSIOT HA NIPAKTUKE paHee
U3y4eHHbII MaTepuall, padoTas 110 Ipymmam ¢
3alaHIMH Pa3HOTO YPOBHS CIIOXKHOCTH

15

K.p.Ne 1 o reme
«XUMHUYECKHE PEaKIUH B
pacTBopax dIEKTPOIUTOB»

Ypok KOHTpOJIS

IIpuMeHsIOT Ha MPaKTHKE PaHee H3yIeHHBIN
Marepuai, paboTas 10 IpyIam ¢ 3aJaHUAMH
Pa3HOTO YPOBHS CIIO’KHOCTH, BBITIOTHSIOT
KOHTPOJIBHYIO PadoTy.

Hemerajuibl U ux coenuHenus (25 4)

4,578

16

OO1mast xapakTepuCTUKa
HEMETaJJIoB

VYpok —
HccleI0BaHNe

OOBSACHAIOT YTO Takoe HeMeTaJTbl. CpaBHUBAIOT
AJUIOTPOITHBIE BUIOM3MEHEHHSI KUCIIOPO/a.
PackpbIBaTh MPHYKHBI AJTIOTPOTIHH.
XapakTepusyrT XHMHYECKUE IIEMEHTHI-
HEMETAJUTBI U [IPOCTHIE BEIECTBA-HEMETAILIBI:
CTpoeHHe, (pU3NIecKre M XUMHYECKHE CBOWCTBA
HeMeTaioB. OOBSICHSIOT 3aBUCUMOCTh
OKHMCJIUTEJIBHO- BOCCTAHOBUTEIILHBIX CBOMCTB
3JIEMEHTOB-HEMETAJIIOB OT MX IOJIOKEHHS B
Ileproamueckoii cucTeMe XHMHIECKHUX DIEMEHTOB

17

Oowas
XapaKTEePUCTHKA JJIEMEHTOB
VIIA rpymnmbsl — rajgoreHoB

Komb6unuposan
HBII ypOK

Xapaktepu3yroT cTpoeHue, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIy4eHHE U TPUMECHEHHE
rajoreHoB B IIJIaHe 0011ero, 0COOEHHOro U
€IMHUYHOTO. Y CTAHABIUBAIOT MPUIUHHO-
CJIC/ICTBEHHBIC CBSI3H MEXK/Y CTPOCHHEM aTtoMa,
XUMUYECKOH CBSA3BIO, TUTIOM KPUCTAIIMYECKOH
PEMETKU TAJIOTEHOB, UX (PU3UUECKUMU U
XUMHUYECKHMU CBOMCTBAMH

18

CoeMHeHuUs TaJIOTCHOB

Ypok ycBOCHHS
HOBBIX 3HAHUN

XapakTepusyroT COCTaB, ¢buznueckue u
XMMHYECKHE CBOWCTBA, MOIy4YCHUE W NPUMCHEHHE
COCIWHEHUI  TaJOreHOB C  HCIIOJIb30BAaHHEM
pycckoro (pOJHOI0) SI3bIKA U A3BIKA XHMHH.

HaspiBaroT coeJMHEHHs raJoreHoB no Qopmyine u
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COCTaBISIOT  (GOPMYNBI O HMX  HA3BaHHIO.
VcTaHaBIUBAIOT —MPHYHHHO-CICIACTBCHHBIC CBSI3H
MEXITY XHMHYECKOM CBSI3bBIO, THITOM
KPUCTAJUTIIECKOM pemeTku COCTUHEHUI
TaJIOTCHOB, WX (U3WYECKUMH W XUMHYECKUMU
CBOMCTBAMH.

[IpoBoasT, HAOMIOAAIOT M OMMCHIBAIOT XUMHYECKHUIT
JKCIIEPUMEHT M0 PACIO3HABAHUIO TaJOTCHUJI-
HOHOB C  COONIOfIGHMEM  MpPaBUI  TEXHHUKH
6€30MacHOCTH.

BEIITOJHSIOT pacdeTsl M0 XMMUYECKHM (popMylaMm
U YpaBHEHHMSM peaKknui, NpPOTEKAomIUX C
Yy4acTHEM COCWHEHHH TaJIOTCHOB

19

IL.p.Ne 2. «M3yueHue cBONCTB
COJISIHOM KHCJIOTBI»

Ypok-
MPaKTUKYM

Vuarcs oOpararbest c 11a00paTOPHBIM
000pyIOBaHHEM U HarpeBaTeIbHBIMHU TPUOOpaMH B
COOTBETCTBUH c [IpaBUIaMU TEXHUKH
0e30MacHOCTH. Ha6monaror CBO¥iCcTBa
3JIEKTPOJIMTOB M MPOUCXOISIIMX C HUMH SIBJICHUMA.
Hab6no1aloT 1 ONUCHIBAIOT PEaKIMU C y4acTHEM
JJIEKTPOJIMTOB  C  IOMOIIBI)  €CTECTBEHHOIO
(PYCCKOTO HIIM POJHOTO) SI3BIKA M SI3BIKA XMMHUH.
@OopMyIHPYIOT ~ BBIBOJABI [0 pe3yiabTaram
MPOBEJICHHOTO dKCIIEPUMEHTA

20

OO611ast XapaKTepUCTUKa
anemenToB VI A -
xajpkoreHoB. Cepa

Kombunuposan
HBII ypok

JlaroT 0oOmIyI0 XapaKTepHCTHKY aTOMaM, MPOCTHIM
BEIIECTBAM M COCIUHCHHUSAM  XaJIbKOTCHOB B
3aBUCHMOCTH OT HX NoJioxenus B [lepromuueckoit
cucreme. XapakTepH3yIOT CTPOCHHUE, AJUIOTPOIHS,
(bu3MUecKre U XUMHUYECKUE CBOMCTBA, MOJIy4CHHE
Y TIPUMEHEHHE Cepbl. YCTAaHABIMBAIOT HMPHYHUHHO-
CIIECTBEHHBIE CBS3M MEXIY CTPOECHHEM aroma,
XMUMHYECKOH CBSI3bI0, THIIOM KPUCTALTHYESCKON
peéTku cepbl, € QU3MISCKUMH U XUMHUUYECKUMHU
CBOMCTBaMHU.

BeImosHAIOT pacy€Thl 0 XMMUYECKUM (hOopMyIamMm

Y YpaBHEHHSIM PEaKIMi, MPOTEKAIOIIHX C
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Y4acCTHEM CEpBHI.

21 CepoBonopon 1 Cyab(pupt KomOunnpoBan | XapakTepHs3ylOT cOCTaB, GU3UYECKUE U
HBII ypoK XUMHYECKHE CBOMCTBA, MOTyIeHHE U IIPUMEHEHHE
COCJIMHEHUH Cepbl B CTENEHH OKUCIICHUS -2 ¢
UCIIOJIL30BAHMEM PYCCKOTO (POJHOTO) SI3BIKA U
A3bIKa XUMHUHU. Ha3bIBaroT coeMHEHHUS cephl B
CTETICHH OKUCICHUS -2 TI0 opMyIie 1
CocTaBisiior opMyIIbI IO UX HA3BAHHIO.
CoCTaBISIOT MOJICKYJISIPHBIC ¥ HOHHBIS
yYpaBHEHHs peaKIUil, XapaKTepH3yolue
XHUMHYECKHE CBOMCTBA COeAMHEHHH Cephl B
CTEMEHH OKHCIICHHUS -2.
OnuchIBalOT HPOLECChHI OKHCIICHUSI-
BOCCTAQHOBJICHHSI, OIPENCISIOT  OKUCIHUTEIb H
BOCCTQHOBHUTEIb ¥  COCTABIISIIOT  DJICKTPOHHBIH
OanaHC B pEaKkUHUsX C Y4aCTHEM Cepbl B CTEIEHH
OKHCJICHUS -2.
YcraHaBnMBalOT  MPUYMHHO-CIIEICTBEHHBIC CBS3H
MEXILY XUMHYECKO CBSI3bIO, TUIIOM
KPUCTAJUTHYECKON PEMIETKH COSIMHEHHUH Cepbl, X
(U3HYCCKUMH ¥ XUMUYECKUMH CBOMCTBAMH
22 [Kucopoausie coenmunenus cepbl | KomOnuupoBan | 3anuchiBaroT (GOpMYIbl OKCHAOB CEpPbI, HA3BIBAIOT
HBII YpOK HMX, OIMCHIBAIOT CBOMCTBA Ha OCHOBE 3HAHUU O

KHCITOTHBIX OKCHJIAX.
XapakTepusyloT ~ COCTaB, busnueckne "
XUMHYECKAE CBOMCTBA CEPHOM KHCIOTHI Kak
JIEKTPOJIUTa €  HCIOJB30BAaHMEM  PYCCKOTO
(ponHOro) s3blka W si3bika XUMHH. COCTaBIAIOT
MOJIEKYJISIDHBIE M HMOHHbIE yPABHEHHs PEaKIHi,
XapaKTEPU3YIONIMX XUMUYECKHE CBOMCTBA CEPHOM
KUCIOTHL. Pacmno3Hawr cynb(ar-uoHbL.

XapakTepusyloT CBOMCTBAa KOHIICHTPUPOBAHHOM
CepHOIl  KHCIOTHI ~ Kak  OKHCIHTENS ¢
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKA W
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SI3BIKA XHUMHH. CocTaBIsioT YypaBHEHHUsI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakuuit
METOJIOM JIEKTPOHHOTO OanaHca.

BoImonHAIOT  pacu€ThI M0 XUMHIESCKUM (HOpMyITaM
W YpaBHEHHSM pEaKknui, NpPOTEKAalomIUX C
Y4aCTHEM CEPHOU KHCIIOTHI.

HaGmonaror u OIHCHIBAIOT XMUMHUYECKHUH
JKCIIEPUMEHT

23

ILp. Ne 3. «3y4eHue CBOMCTB
CEpPHOH KHCIOTBI»

VYpok —
MIPAaKTHKYM

VYuarcs oOpamarbest c J1a00paTOPHBIM
00opyoBaHNEM U HarpeBaTeIbHBIMH ITPUOOpaMHu B
COOTBETCTBHHU c HpaBUIaMU TEXHUKH
0€30acHOCTH. Habmronarort CBOICTBa
9NIEKTPOJIMUTOB M MPOUCXOASAIINX C HUMHU SIBJICHHI.
HabnromaroT u OMHCHIBAIOT PEaKIUM C Y4acTHEM
EKTPOJIMTOB  C  MOMOIIBIO  E€CTECTBEHHOTO
(PYCCKOTO HJIM POJHOTO) SI3BIKA U SI3BIKA XUMHUH.
®opMynmUpYIOT  BBIBOABI [0 pe3yibTaram
MIPOBEJICHHOTO SKCIIEPUMEHTA

24

Oomas
XapaKTepPUCTHKA XHUMHUYECKHX
aneMeHToB VA rpymnmsl. A30T

Komb6unuposan
HBIH ypoK

JlaroT 0o0mIyI0 XapaKTepHCTUKY aTOMaM, MPOCTHIM
BEIIECTBAM M COCAWMHEHUSM IMHHUKTOTEHOB B
3aBUCUMOCTH OT UX M0JIoKeHUs B [leproauueckoi
cucteMe. XapaKkTepU3yIOT CTpoeHHe, (U3MuecKue
U  XUMHUYECKHE  CBOWCTBA, TMOJy4YeHHE U
IIPUMEHEHHE a30Ta C HCIOJIb30BAHHEM PYCCKOIO
(POJHOTrO) SI3bIKA U SI3bIKA XMMHH.

HaspiBaror coenuHeHus as3ota 1o ¢opMmyie u
COCTaBISIOT  (OPMYJBl MO HMX  HAa3BAHHIO.
YcTaHaBIUBAIOT NPHYUHHO-CIIEICTBEHHBIE CBSI3H
MEXIy CTPOCHHEM aToMa M MOJICKYJIbl, BHUIOM
XUMHYECKOW CBSI3M, THUINOM KPUCTAJUTHYECKOM
pem€Tku  a3ota W ero  (U3MYCCKUMH U
XUMHUYECKUMHU CBOMCTBAMHU.

BBINONHSIOT pacdéThl IO XUMHYECKHM (HOpMYIIaM
U ypaBHEHUSM pEaKLUUH, MNPOTEKAIOMHUX ¢
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y4acTuEM a30Ta

25

Awmmuak. Coyli aMMOHUS

Ypok ycBOeHHS
HOBBIX 3HAHHMH

CoctaBisitor  GopMydasl MO  HMX  HA3BaHUSAM.
3anCchIBalOT MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHEHHUS
peaKIuid, XapaKkTepU3YIOIIHE XHUMHYECKHE
CBOMCTBAa aMMHaKa M cojicii amMoHust. COCTaBIISIOT
YpaBHEHHsI OKHCIHUTEIbHO- BOCCTAHOBHTEIbHBIX
peakuuii ¢ ydacTHeM aMMHaka C [OMOUIbIO
3JICKTPOHHOTO OallaHca.

YcTaHaBNMBAOT —MPUYMHHO-CIICACTBCHHBIE CBS3U
MEXIy BHIAMH XHMHYECKMX CBS3€H, THIIAMH
KPHCTA/UTMYECKUX PEHIETOK amMMHaka H CoJieit
aMMOHHS U WX (QHU3MYECKUMH U XUMHYCCKHMH
cBoiictBamu. [IpoBosIT, HAOIIONAIOT U OLHUCHIBAIOT
XUMHYECKHIA HSKCIEPUMEHT [0 PACIIO3HABAHUIO
HOHOB aMMOHHSI C COOJIIOJICHHEM TIPaBUII TEXHUKH
0e30MacHOCTH.

BBIMOMHSIOT pacu€Thl O XUMUYECKUM (GopMyliaMm
U YpaBHEHHSM peaklui, MNpPOTEKAIIHX C
y4acTHeM aMMHaKa

26

I1.p.Ne 4 «ITonmyuenue
aMMHaKa U U3y4eHHUE ero
CBOMCTB»

Ypok -
MPaKTUKYM

Tlony4aroT, coOMpalOT W pacloO3HAOT  AMMHAK.
PaGorator ¢ abopaTopHbIM O00OpYIOBaHHEM U
HarpeBaTeIbHBIMU NPUOOPAMH B COOTBETCTBHH C
npaBUIAMH TEXHUKH Oe3omacHocTd. Habmonaor u
ONMHUCBHIBAIOT ~ XUMHYECKHH  IKCIICPHUMEHT  C
MOMOIIBI0 PYCCKOTO (POJHOr0) s3blKa W S3BIKA
XuMuH. DOPMYIHPYIOT BBIBOABI 10 pPE3yJIbTaTam
MPOBEIEHHOro dKcrepuMenTa. COTPYAHHYAIOT B
nporiecce yueGHOTO B3aUMOICHCTBHS IIpH paboTe B

rpynmax

27

Kucnopoaconepsxkariue
COeIMHEHMS a30Ta

Ypok -
HCCIIe/I0BAaHUE

3anuChIBatOT peakuui, XapaKTepU3YIOLIUeE
XUMUYECKHE CBOWCTBa OKCHJIOB
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[Kricnopoconeprkarniue
COCTMHEHUS a30Ta

Kombunuposan
HEII ypOK

a30Ta.YCTaHABIMBAIOT  MPHUYMHHO-CJICCTBCHHBIE
CBSI3M MEXIy BHIOM XHMHUYECKOH CBSI3H, THIIOM
KPHCTAJUTHYECKON PEHIETKH OKCHAOB a30Ta M HX
(buznueckuMu u XMUMHYECKHMHU
CBOWCTBaMU. XapaKTEepU3yIOT COCTaB, (hU3MUECKue
W XUMHUYCCKUE CBOWCTBA a30THOM KHCIOTHI Kak
3JIGKTPOJINTA, TPUMEHEHHE C KCIO0JIb30BaHUEM
pyccKoro (poIHOIo) sA3bIKa M A3bIKA XMMHUHU.
3amuchIBAIOT MOJICKYJISIPHBIC I HOHHBIC YPABHEHUS
PpeaKIuit, XapaKTepH3YIOIIHe XUMHYECKHE
CBOMCTBA a30THOM KHACJIOTBI Kak
anekrponuta. [lpoBoasIT, HAONMIOMAIOT W OTMCHIBAIOT
XMMHYECKUH  SKCIIEPUMEHT, XapaKTepH3YIOINit
CBOMCTBAa a30THON KHCIIOTHI KakK JJICKTPOJIATA, C
cOOITIOICHHEM TPABUII TEXHUKH OE30MaCHOCTH.
XapakTepu3yoT a30THYIO KHCIOTY KaK
okuciuTesb. COCTaBISIIOT ypaBHEHUSI
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA,
XapaKTepU3YIOLINX XUMUYECKUE CBOWCTBA a30THOM
KHCJIOTBI KaK OKHCITUTEIS, C TIOMOIIBIO
3NIEKTPOHHOTO OanaHca. [IpoBosT, HaOMIOJAIOT 1
OIHCHIBAIOT XMMHUYECKHH DKCIIEPUMEHT,
XapaKTePHU3YIOMIHHA CBOWCTBA a30THOM KUCIOTHI
KaK OKHCJIUTEIS, C COOJIFOICHUEM TIPABUI TEXHUKH
0e30MacHOCTH

29

®docdop u ero coequHEHUS

Ypok -
MPaKTUKYM

XapakTepHu3yoT CTpPOCHHUE, QJUIOTPOIIHIO,
(usHYecKre U XMMHUYECKUE CBOMCTBA, MOIYyYCHHUE
u npumeHeHne ¢ocdopa €  HCIOJIB30BAHHEM
pyccKoro (pOJHOrO) SI3bIKA H A3bIKA XHMHH.
CaMOCTOSITENIbHO ~ OIKCBHIBAIOT ~CBOMCTBA  OKCHJI
dochopa(V) Kak KHCIOTHOTO OKCHAA W CBOWCTBA
opTO(hOChHOPHON KHUCITOTHI.

[IpoBozsT, HAOMIOJAIOT M OMKCHIBAIOT XUMHUYECKUI
9KCHEPUMEHT C COOJIIOJICHHEM IPaBHI TEXHUKH
GesomacHocTH. PacnosHaror docdar-nonst
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30 Ob6uias Ypoxk JlaroT 0oOLIyI0 XapaKTepHCTHKY aTOMaM, MPOCTHIM
XapakTepUCTHKa 37eMeHTOB |V | 0000IIeHus 1 | BemeCTBAM W COCAMHEHHsIM dieMeHToB |V A-
A- rpynnsl. Yriaepoa CHCTeMATH3alM | TPYNNbl B 3aBUCHMOCTH OT HX IOJIOKEHUS B
Y 3HAaHUHA ITepuoamueckoit cucTeMe. XapakTepusyoT
CTpOCHHE, AJUIOTPOIIHIO, (usnueckue u
XUMHYECKHE CBOWCTBA, MOJTy4YCHHE M MPUMEHEHHE
amMopdHOro  yriepoga M €ro  COpPTOB ¢
HCIIOJIE30BAaHUEM PYCCKOr0 (POIHOTO) s3bIKA U
SI3bIKA XUMHH.
(CpaBHUBAIOT CTPOCHHE U CBOIMCTBA aliMa3a 1
rpacdura. ONUCHIBAIOT OKUCIUTEIBHO-
[BOCCTaHOBUTEJIbHBIC CBOWCTBA yriiepoaa
31 Kucnopozaconepxarue KourponeHo- | Xapakrepusyrot COCTaB, ¢usnueckue u
COC/IMHEHUSI yriiepoaa 00001IaronMi | XUMHYECKHE CBOMCTBA, MOJTy4YeHHE M NPUMEHEHHE
YpOK OKCHJIOB YIiepoJia C HCIOJb30BAHUEM PYCCKOTO

(POIHOTO) SI3bIKA U SI3bIKA XUMHH. Y CTAHABIUBAIOT
MIPUYNHHO-CJICACTBEHHBIC CBS3M MEXIYy BHIAMHU
XMMHUYECKUX CBf3€Hl, TUMaMH KPUCTAIUTMICCKUX
PEemETOK OKCHIOB YIIIEPOAa, HX (H3MYECKUMH U
XUMHYECKIMHA CBOHCTBaMH, a TaKxKe
npuMeHeHreM. CoOJMIOAIOT — MpaBHJIa TEXHUKH
0e30HacHOCTH TpPU  HCIHOJIB30BAHUM  IIEYHOTO
oTOIIeHUs. XapaKTepH3yIOT COCTaB, GU3HMYECKUE U
XMMHYECKUE CBOWCTBA, MOJyYeHHE U MPUMEHEHUE
YrOJIBHOM KUCIOTHL M €€ coyieil (kapOOHATOB W
THAPOKapOOHATOB) C HCIOJB30BAHUEM PYCCKOTO
(POIHOTrO) SI3bIKA U SI3bIKA XMMHH.

VnrocTpupyloT — 3aBHCHMMOCTB  CBOMCTB  couteit
YroJIbHOM KHCIOTHI OT HMX cocTaBa. IIpoBonsr,
HaOJIIOaI0T u OIKCHIBAIOT XUMHUYECKUI
9KCIEPUMEHT C COOJIOJCHUEM MpPaBUII TEXHUKU
6e30MacHOCTH.

Pacnoznarot KapOOHAT-MOH.  BBIMONHSAIOT
pacu€rel 1O  XUMHYECKHM  dopmylnaM U
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YPaBHEHUSIM PEaKLUi, MPOTEKAIOIHUX C Yy4aCTHEM
COeIMHEHUH yriepoa

32

ILp. Ne 5. «Ilonmyuenue
YIIIEKUCIIOTO I'a3a U H3y4eHUe
€ro CBOMCTB»

VYpok —
HNPaKTUKYM

[Monyuaror, COOMPAIOT M PACIIO3HAIOT YIIIEKUCIIBIN
ra3. HaOmomaroT ¥ ONUCHIBAIOT XUMHYECKHM
JKCIIEPUMEHT C TIOMOILBI PYCcCKOro (pogHOro)
SI3bIKA U A3bIKA XUMHH. DOPMYITHUPYIOT BBIBOJIBI IO
pe3yJbTaraM IPOBEIEHHOTO SKCIIEPUMEHTA.
CoTpyaHUYaOT B mpouecce  y4eOHOro
B3aUMOIeCTBHS TIpU paboTe B rpyIax

33

YrieBoaopoast

Kombunuposan
HBII YpOK

XapakTepu3yroT 0COOEHHOCTH COCTaBa M CBOWCTB
OpraHUYECKHUX COCNIMHEHUIA. Paznuuaror
npejiefibHble ¥ HENpeelbHbIE  YTIIEBOIOPOIBL.
HasbiBator 1% 3aIIUCBIBAIOT bopmyIsl
(MOJEKYJApHBIE M CTPYKTYPHBIC) BayKHEHIIHX
MpeacTaBuTeNell  yrieBogoponoB. [Ipemmararor
OKCIIEPHUMEHT MO pPACIO3HABAHUIO COCIUHCHHUI
HETPEIENbHOTO cTpoeHus. HabmomaoT 3a XoaoM
XAMHYECKOTO 3KCIIEPUMEHTA, OIHCHIBATH €0 H
JAeaTh BBIBOIbI Ha OCHOBC Ha6J'll()JleHl/ll\/'l.
@DUKCUPYIOT ~ Pe3yIbTaThl  JKCIEPUMEHTa ¢
MOMOIIBIO PYCCKOTO (POJHOTO) SI3BIKA, & TAKKE C
MOMOIIBIO XUMHIECKIX GOPMYIT U ypaBHEHHUH.

34

Kucnopoaconepxkaniue
OpraHNYEeCKUE COCTHHEHNUS

Kom6unupoBan
HBII YPOK

XapakTepu3yrT CITUPTHI, KaK
KHCIOPOCOAEpIKaIllie OpraHuIecKrue COSAHHEHUS.
KnaccuduuupyroT cnupThbl 0 aTOMHOCTH.
Ha3piBaroT npeacraBuTeneil 0JHO- U TPEXATOMHBIX
CITUPTOB U 3aIMCHIBAIOT U3 (POPMYITHI.
XapaKkTepu3yroT KHUCJIOTHI, Kak
KHCIJIOPOJICOIEPIKAIIME OPTaHUYECKUE COCTUHEHUSI.
HasreiBaror MPECTaBUTENICH MPENeNbHBIX |
HENpeeIbHBIX KaPOOHOBBIX KHUCIIOT U 3aMTUCHIBAIOT
u3 GopMyIIBL.
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Kpemuuii u ero coequHeHus

KomoOunuposan
HBIH yPOK

XapakTepu3ylOT CTPOEHHE ATOMOB M KPHCTAILIOB,
(busuuecKre U XMMHYECKHE CBOWCTBA, MOJyYECHHE
U TPUMEHEHHE KDPEMHUS C HCIOJIb30BAHUEM
pycckoro (pOIHOIO0) SI3bIKA M A3BIKA XHMUH.

VCTaHABIMBAIOT PUYMHHO-CIICICTBEHHBIC CBA3M
MEKy CTPOCHHEM aroMa, BHIOM XUMHYECKOH

CBSI3H, THUIIOM KpHUCTAJUTHYECKON peméTku
KpEeMHUs, €ro d)l/l3l/l‘{eCKl/lMl/l U XUMHYCCKUMHU
CBOMCTBaMH. Brimonusror pacu€Tel mo

XUMHUYECKUM (GOpMyiaM U ypaBHEHHSM peakiuii,
OPOTEKAKMUX C yYacTHEeM KPEMHHS H  €ro
coeIMHeHNH. XapakTepu3yoT COCTaB, (pU3MICCKUE
M XUMHYECKHE  CBOMCTBA,  IOJNy4YEHHE U
NpUMEHEHUE COEIMHEHMUH KPEMHUS c
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) s3bIKA W
s3pIKa XUMUK. CPaBHUBAIOT IMOKCH/BI YIJIEpOa U
kpeMmHus.  ONHCBIBAIOT  BaKHEHIINE  THIIBI
MPUPOJIHBIX COEJUHEHUH KPEMHHUS KAK OCHOBHOTO
aneMeHTa Jutoc(epbl. PacriosHaloT CHIIMKAT-HOH

36 CuiikatHast VYpok ycBoeHHsI | XapaKTepU3YIOT CHIMKATHYIO TPOMBIIUICHHOCTD U
MPOMBIILIEHHOCTh HOBBIX 3HaHUH | €€ OCHOBHYIO MPOJYKIHIO. Y CTAaHABIMBAIOT
QHAJIOTHU MEX/TY Pa3IMYHBIMU OTPACISIMI
CHJIMKaTHOM NMPOMBIIUICHHOCTH
37 [Tomyuenne HeMeTaIIOB VYpok ycBoeHus | ONHCHIBAIOT HAXOXKICHHE HEMETAIIOB B IPUPOJE.
HOBBIX 3HaHUH | XapaKTepu3yloT PPaKIHOHHYIO IEPETOHKY
JKHJIKOTO BO3/yXa KaK COBOKYITHOCTh (DM3NYECKHIX
MIPOLIECCOB. APIryMEHTUPYIOT OTHECEHNE aKTHBHBIX
HEMETaJUIOB K OKHUCIIUTEIEHO-BOCCTAHOBUTEIEHBIM
nporeccam
38 [lony4yeHue BaxKHEHIIUX Ypok - XapakTepu3yloT XUMHU3M, CBIPbE, anmnaparypy,
XMMHYECKHX COCTHHECHHUI MIPAaKTHKYM Hay4YHBbIC IPUHIHITBI M IPOIYKIIHIO IIPOU3BOJICTBA

cepHOil kucnoTel. CpaBHUBAIOT MPOU3BOACTBO
CEpPHOMW KHUCIIOTHI C MPOU3BOJICTBOM aMMHaKa
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O0061IIEHHE 110 TEME
«HeMeTamisl ¥ UX COEAUHEHUS»

KomoOunupoBan
HBIH ypOK

[IpoBoAsT OIEHKY COOCTBEHHBIX JOCTHIKCHHH B
YCBOEHUHU TEMBI.

KoppektupytoT cBOM 3HaHHS B COOTBETCTBHHU C
[UTAHUPYEMbIM Pe3yIbTaTOM. [onyuarot
XMUMHYECKyl0  MH(opMammm W3  pa3iUYHBIX
WCTOYHHKOB. [IpencTaBnsioT WHPOPMALUIO O
TeMe «Hemeramiel» B BHIE TaONHI, CXeM,
OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C TPUMEHEHHEM
cpencts UKT

40

K.p. Ne2 mo Teme:
«HemeTaisl 1 ux
COCTUHEHHS»

Ypok -
KOHTPOJIS
3HAHUH

[IpuMeHSIOT Ha MNpPaKkTHKE paHee H3YYeHHbIH
MaTepuan, paboTas [0 TIpyHmaM c 3agaHHIMU
pasHOTO  YPOBHS  CIIOKHOCTH,  BBITIOJHSIOT
KOHTPOJIBHYIO PaboTy.

MertaJuibl 1 ux coequnenns (17

1)

4,578

41

[TosoxeHre METAIIJIOB B
[Teproarueckoii cucreme,
CTPOCHHE aTOMOB U KPHCTAIIIOB

Ypok ycBOeHHS
HOBBIX 3HAHHH

OOBSACHSIOT 4YTO TaKO€ MeTAIbl. Pasjauyaror
(hOopMBI CYIIIECTBOBAHUSI METAJUIOB. JJICMEHTHI
MIPOCTHIE BEIIECTBA.

XapakTepu3yloT XHMHYECKUE 3SJIEMEHTHI-METaJUIbI
1o ux nojoxxenuro B Ilepuoanueckoit cucreme /l.
WU. MengeneeBa. IIpornosupyior cBOiicTBa
HE3HAKOMBIX  METa/VIOB IO  TOJIOKCHHUIO B
[lepnoandeckoit cucreMe XMMHYECKHX SJIEMEHTOB
J. U. MengeneeBa. YCTaHAaBIMBAIOT NPUIUHHO-
CIIC/ICTBCHHBIE CBS3M MEXAY CTPOCHHEM aToMma,
BHJIOM XUMHYECKOU CBSI3H, THTIOM
KPUCTAIIMUECKONH PELIETKY METaUI0OB — IPOCTBIX
BEIECTB U UX COETUHEHUI

42

O011IKe XUMHUYECKIE CBOMCTBA
IMETAJLIIOB

Komb6unuposan
HBII YpOK

OOBSCHSIOT YTO TAKOE PsiJl AKTUBHOCTH METAJIOB.
[IpUMEHSIOT €ro ISl XapaKTEPUCTHKH XUMHYECKUX
CBOWCTB HPOCTHIX BenecTB-MeTawioB. O600mmaoT
CHCTEMY XMMHUYECKUX CBOHWCTB METAJIOB KaK
«BOCCTaHOBHTEJIbHbIC CBOMCTBa». COCTABIISAIOT
MOJICKYJISIPHBIC YPaBHEHHS PEaKIIUi,
XapaKTepU3YIOIINX XUMUUECKIE CBOMCTBA
METAJIIOB B CBETE YUCHHsI 00 OKUCIHUTEIbHO-
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BOCCTaHOBHUTEJBHBIX MPOLIECCaX, a PEAKIUH C
YYaCTHEM DJIEKTPOJIMTOB, MPEACTABIISTH TAK)KE U B
HOHHOM Bujie. HaOmomaroT 1 OMUCHIBAIOT PEAKIUN
MEK/Iy BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
(poHOTO) SI3BIKA U SI3bIKA XUMHH. CaMOCTOSATEIBHO
TIPOBOJISAT OMBITHI, TOATBEPIKIAAIONINEC XUMHICCKHEC
CBOWCTBa METAJUIOB C COOIIOCHUEM MTPABUII
TEXHUKH 0€30IaCHOCTH

OOBSICHAIOT  3TUMOJIOTHIO  Ha3BaHHWS  IPYIITBI
«IIETOYHBIE METAJLTBI». JlaroT o0buryro
XapaKTepUCTUKY IIEJIOYHBIM MeTallaM [0 HuX
TIOJIOKEHH IO B Ilepuoanueckoit cucreme
XxuMudeckux 3iemeHToB J. 1. Menneneena.
XapakTepusyloT ~ CcTpoeHHe,  (pHU3HYECKHE U
XMMHYECKHE CBOMCTBA INENOYHBIX METAUIOB B
cBeTe 00IIero, 0COOEHHOIO M €MHUYHOIO.
[penckaspiBatoT  (U3MYECKHE M XUMHYECKHE
CBOWCTBa OKCHJIOB M THIPOKCHJIOB IIEIOYHBIX
METaJUIOB Ha OCHOBE MX COCTaBa M CTPOCHHS U
MOATBEPXKAATh IIPOTHO3BI YPaBHEHHSIMHU
COOTBETCTBYIOIMX peakuuil. IlpoBomar pacdérsr
M0 XUMHYECKHM (opMyaaM W  ypaBHEHHUAM
pEaKLMii, MPOTEKAIOIMX C YYaCTHEM ILEIOYHBIX
METAJIOB M UX COCIMHEHHUI

43 OO01mas xapakTepuCTUKa VYpok ycBoeHuUs
[ETOYHBIX METAIJIOB HOBBIX 3HAHUH
44 OO0u1ast XxapakKTepuCTHKa Kombunnposan
LIEJIOYHBIX METAJIOB HBIH ypoK
45 OO01mas xapakTepHCTUKa VYpok ycBoeHus
[EI0YHO3EMENbHBIX HOBBIX 3HAaHUH
METaJLUIOB
46 OO61m1as XxapaKTepUCTUKa Kombunuposan
LIEJI0YHO3EMENbHBIX HBIH ypoK
METaJlIOB

XapakTepuszyloT ~ CTpoeHHe,  (HU3UYeCKue U
XMMHYECKHE  CBOMCTBA  MIEIOYHO-3EMENbHBIX
METaJuIOoB B CBeTe o0mero, O0co0EHHOro
eauHuyHOro. IIpenckasbiBaloT — (PU3NYECKHE U
XUMHYECKHE CBOMCTBA OKCHIOB W THIPOKCHIOB
MetamioB |IA rpymnmbl Ha OCHOBE WX COCTaBa U
CTPOEHUS u MOATBEPXKIAIOT [POTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIINX PEAKIIUIA.
IpoBoJsT pacyéThl M0 XUMHUUYECKHUM (GopMynaM u
YPaBHEHUSIM PEaKIUif, MPOTEKAIOIIUX C YIaCTHEM
IIEJIOYHBIX METAJUIOB M UX COEIMHEHHUIM
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47

JKécTKkoCTh BOABI U CIIOCOOBI
e¢ ycTpaHeHHs

Ypok ycBoeHHs
HOBBIX 3HAHHMH

OOBSICHSIIOT YTO TaKO€ <KECTKOCTb  BOJbI».
Pa3nn4aroT BpeMEHHYIO M TOCTOSHHYIO KECTKOCTh
Boabl.  llpemmararor  cmocoObl  yCTpaHEHUs
JKECTKOCTH  BOABL. [IpoBomsT, HaOMIOOAIOT U
ONHCHIBAIOT ~ XUMHYECKHI  OKCIIEPUMEHT, C
cOOJIIOICHUEM TPABIJI TEXHUKH 0€30I1aCHOCTH
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IL.p.Ne 6. «[Tonyuenue
JKECTKO BOIBI M CIOCOOBI e&
YCTPaHECHHS»

Kombunuposan
HEII YpOK

IMony4aroT, cCOGUPAIOT U PACIIO3HAIOT YTICKHCIBIN
ras. O6parmarorcst c 11a60paTOPHBIM
000pyI0BaHHEM U HarpeBaTeIbHBIMHU TPUOOpaMH B
COOTBETCTBHU c npaBHIaMU TEXHUKH
Oe3omacHOoCTH.  HabmromaroT HM ONHMCHIBAIOT
XUMHYECKUH IKCIIEPUMEHT C HOMOIIBIO PYCCKOTO
(poHOTO) s3bIKA U SI3bIKA XUMHH. DOPMYIHPYIOT
BBIBOABI [0  pPE3ydbTaTaM  MPOBEICHHOTO
skcriepuMenTa.  COTpyJHHYAIOT B IpoLecce
y4eOHOr0 B3aUMOICHCTBHS IIPpU paboTe B IpymHmax
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IAITFOMUHHUN U €0 COEIMHEHNS

Ypok -
MPaKTUKYM

XapakTepu3yoT aJIOMHHUN MO €T0 MOJIOKEHHIO B
[eproandeckoi cucTeMe XMMUYECKHX JIEMEHTOB
J. U. MenneneeBa. OmuceBaOT CTPOEHHUE,
(u3nUeckue ¥ XMMHYECKHE CBOICTBA aTIOMUHM,
noATBEpIKAAsA Hux COOTBETCTBYIOLIUMHU
YPaBHEHUSIMHU PEAKIIU.

OOBSICHSIIOT ABOICTBEHHBIN XapaKTep XUMHUYECKHX
CBOWCTB OKCHA M THPOKCH/IA aTIOMUHHUS.
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PKeneso

Ypok ycBoeHHS
HOBBIX 3HAHUI
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CoemuueHus xenes3a

Kombunuposan
HBII YpOK

XapakTepu3yoT TIOJI0KEHUE Kenesa B
ITepuoanyeckoit cucteMe XUMHUYECKUX AJIEMEHTOB
J1. . MenzeneeBa, 0COOEHHOCTH CTPOCHHUS aTOMA.
OnuceiBalOT (U3MYECKUE U XUMHUYECKHE CBOICTBA
JKenesa, MOATBEpXKIas WX COOTBETCTBYIOIIMMU
ypaBHEHUSAMH peakiuii. OOBSCHIIOT HATUYNE IBYX
TCHETUYECKUX PsJIOB COCIMHEHHUI Keie3a Fe’+ u
Fe** . VCraHaBIMBAaIOT — 3aBHCHMOCTh 06MIACTeH
MIPUMEHEHHsI JKee3a M ero CIUIABOB OT CBOMCTB.
IIpoBoaaT pacué€Thl MO XMMHUYECKUM (OpPMyJIaM U
YpaBHEHMSIM peaknuii, MPOTEKAOUIUX C y4acTHEM
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)Kejnesa M ero coeauHeHui. HaGmrogaror u
OIMCHIBAIOT ~PEAKIMH MEKAY BCLICCTBAMU C
MOMOIIBI0 PYCCKOTO (POAHOTO) sI3bIKAa M SA3BIKA
XUMHAH
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[1.p. Ne 7 «Peruenue
PKCIIEPUMEHTAIBHBIX 3aa4 110
reMe «MeTasuibI»

Ypoxk-
MPaKTUKYM

DKCTepUMEHTAIEHO HCCIEAYIOT cBOiicTBa
METAUIOB M MX  COCIMHEHHWH,  pelarhb
9KCHEPUMEHTANIBHBIE 337aui N0 TeMe «MeTambl».
PabGorator ¢ maboparopHbIM 000pYyIOBaHHEM U
HarpeBaTeJIbHBIMH NPUOOpPaMU B COOTBETCTBHUH C
IpaBUJIaMH TEXHUKH Oe3omacHoct. HaOmomaror
CBOMCTBA METAJIOB U MX COCIUHEHUN U SIBJICHUH,
HNPOUCXOMANIMX ¢ HUMU. ONUCHIBAIOT XUMUYECKUIt
9KcepuMeHT.  DOopMynupyIOT  BBIBOJIBI 11O
pe3yabTartam MIPOBEICHHOTO IKCIIEPUMEHTA.
Ompenensitor  (ucxonst W3 yueOHOM — 3amaum)
HEOOXOAMMOCTb MCIOJIB30BAHMS HAOIIONCHUS HIIH
SKCIEPHMEHTA
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[Koppo3sust MeTainioB u crocoObl
BaIIUTHI OT HEE

Ypok ycBOCHHS
HOBBIX 3HAHUN

OOBSICHSIOT YTO Takoe KOppo3us. Paszmuyaror
XUMHYECKYI0 U 3JIEKTPOXMMHYECKYI0 KOPPO3HUH.
WrocTpupyrot TIOHATHS «KOPPO3HUS»,
«XHMHYECKAs KOPPO3HS», «IJIEKTPOXUMHYECKAs
KOPpO3HsI» MPUMEPaMH. XapaKTEPU3YIOT CIIOCOOBI
3aIIUThI METAJIIOB OT KOPPO3UH
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MeTanisl B IpUpoJe.

Ypok ycBoeHHS
HOBBIX 3HAHUH
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[lonsiTne o0 MeTajuTypruu

Ypok- ceMunap

Knaccuduuupyror (hopmbl TIPUPOTHBIX
COEZIMHEHUI METaINIOB.

XapakTepusyloT OOIIHe CHOCOOBI  MOJYyYCHUS
METaJUIOB. IIHPO-, THAPO- U IEKTPOMETAILIyPIUH.
KOHKpeTH3UpyloT 3TH CHOCOOBI IpHMEpaMU H
YPaBHCHUSMH  peakIuMil ¢ COCTaBICHHEM
JNIEKTPOHHOTO OaaHca.

OnuceIBalOT JIOMEHHBIH nporecc u
3IEKTPOIUTHYECKOE TIOTyICHHE METAJIOB.
PaznuuaroT uépHbIe M IIBETHBIC METALIBI, YYTYHBI U
cTau
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O6o0IIIeHHE 3HAHUI TT0 TeEME
«MeTtamib»

O6o06maromuit
YPOK

O060011IaI0T U CHCTEMATU3UPYIOT CBOM 3HAHMUS 110
Teme: «Metame». [IpuMeHSIOT Ha IpaKTHKE
paHee M3y4eHHBIH MaTepHa, paboTast 1o rpymmnam
C 3aaHUSAMHU Pa3HOTO YPOBHS CIOKHOCTU
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[KouTponbHas pabot 3 o Teme
«MeTamibr»

YpoK KOHTPOJISI

[IpuMeHsIOT Ha IPAaKTHUKE paHee N3ydeHHBIH
Marepuai, paboTas 10 IpyIam ¢ 3aJaHUAMH
Pa3HOTO YPOBHS CIIOKHOCTH, BBIIIOTHSIOT
KOHTPOJIBHYIO PadoTy.

XuMHS B OKP

JKAIOLIAsi cpesia

2 4)

578
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Xumuueckast
[MIaHETHI 3eMJIs

opraHu3anus

Komb6unuposan
HBII YpOK

WHTerpupytor cBeneHus no GU3HYecKon
reorpauy B 3HaHUS 0 XUMHYECKOI OpraHnu3aIiu
IUTaHEeTHl. XapaKTepU3yloT XUMHUECKHI cOCTaB
re0JIOrHYecKiX 000J1049eK 3emMiu.

Pa3nuuaioT MUHEpaJIbl ¥ TOPHBIE IOPOJBI, B TOM
YHCJIE U PYJbI
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Oxpana
OKpYKarIleh cpesibl OT
XMMHYECKOTO 3arpsi3HeHHUs

Ypok — cemuHap

XapakTepuzyroT HCTOYHHKH XHMHUYECKOTO
3arpsiI3HEHHsT  OKpyxaromerd cpeapl. ONnuChIBAlOT
r100abHbBIC 9KOJIOTUYECKHE po6IIeMbI
YENOBEYECTBa,  CBSI3aHHBIE C  XMUMHYECKHM
3arpsisHeHueM. [Ipemnaralor myTM MUHHMH3AIWN
BO3JICHCTBUS ~ XUMHYCCKOTO  3arpsi3HEHHs]  Ha
OKpyXaroliyro  cpeny. IlpuBomst — mpumepsl
MEKIYHApOJHOTO COTPYJHHYECTBa B 00JIaCTH
OXpaHbl OKPYKAIOILIeH Cpeabl OT XHUMHUYECKOTrO
3arpsi3HEHUS

O0o0meHne 3HAHMIT 10 XUMHUH 32 KYPC OCHOBHO¥ mKkoJibl. IlogroroBka

(OI) (7 u)

K OCHOBHOMy rocyiapCcTB€HHOMY 3K3aMEHY
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BemectBa

O06o06maromuit
YpOoK

[pencrasmusror HH)OPMAIIHIO o TeMe
«Ilepuoguueckuii  3akoH u  Ilepumonmueckas
cucrema J[. U. MenneneeBa B CBeTe TEOpUHU
CTPOCHHMSI aTOMa» B BHUJE TAOJHI[, CXEM, OIIOPHOIO
KOHCIIEKTa, B TOM YHCIIe ¢ IPUMEHEHHEM CPEICTB
HWKT. BeIDOMHAIOT TECTOBBIE 3amaHUS II0 TEME.
[pencraBisiror mHpopManmoo 1o TeMe «Buabl
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XMMHYECKUX CBSI3€d M THIBl KPHCTAUTUYECKHUX
pemi€Tok. B3auMOCBSI3b CTPOEHUST W CBOWCTB
BEIIECTB» B BHAE TaONUI[, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJI€ C IMPHUMEHEHHEM CPE/ICTB
UKT
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XuMuueckue peakiuu

O06o06maromuit
YPOK

[IpencraBasiroT HH(POPMAIHIO o TeMe
«Knaccudukarmss  XUMHYECKHX  PEAKIU 110
pa3nmuuHeIM npu3HaKaM. CKOPOCTh XHUMHYECKHX
peakuuii» B BHIE TaONMI, CXEM, OINOPHOTO
KOHCIIEKTa, B TOM YHUCIIE ¢ IPUMECHCHUEM CPEJICTB
HWKT. BEIIONHSAIOT TECTOBBIE 3aJaHUS II0 TEME.
XapakTepu3yoT OBP, OKUCIIUTENIb |
BOCCTaHOBHTEb.
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(OcHOBBI
[HEOPraHU4YEeCKO M
XUMHHU

O06o06maromuit
YPOK

63

OcHOBBI
HEOPraHUYECKOH
IXUMHH

O06o006uaromuit
YpOoK

XapakTepu3yroT oobmue, 0COOCHHBIE u
WHIUBHyalbHbIE CBOICTBa KHCIOT, OCHOBaHUA,
CoJIei B CBETE TEOPUU  OJICKTPOJIUTHUECKOM
JUCCOIUAINHA.  APTryMEHTHPYIOT  BO3MOXHOCTB
MPOTEKaHMsI XMMHUYECKHX PpeaKUUid B pPacTBOpax
3JIEKTPOJINTAX HACXOISI 3 YCIIOBHHA.
Krnaccuunupyror HeopraHnueckue BEIecTBa IO
coctaBy U cBoiictBaM. IIpuBojmsar mnpumepsl
Hpe}lCTaBVITeﬂef/'l KOHKPCTHBIX KJIIaCCOB H l"pyl'll'l
HEOPraHWYeCKUX BEIIeCTB
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[[ToBTOpeHNE N 000OIIEHNE TTO
reme. [ToaroroBka k
KOHTPOJILHOH padoTe

Komb6unuposan
HBII YPOK

BEITOJHSIOT TECTHI M yIpa)KHEHNUS], PEIIAlOT
3a7a4u 10 TEME.

[TpoBOAST OLICHKY COOCTBEHHBIX JOCTH)KEHHH B
YCBOCHUH TEMBI.

KoppekTipyroT CBOHM 3HaHHs B COOTBETCTBUH C
IUTAHUPYEMBIM PE3yIbTaTOM
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[KouTponbsHas paboTaNed
«MTorosas o Kypcy OCHOBHOM
[TKOJIBI»

YPpok KOHTPOJIst

IIpuMeHsIoT Ha MpaKTUKe paHee U3y4eHHBIN
Marepuai, paboTas 10 IPYIIIaM ¢ 3aJaHUAMH
Pa3HOTO YPOBHS CIIOKHOCTH, BHITIOIHSIOT
KOHTPOJIbHYIO PaboTy.
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66 |AHaIM3 KOHTPOJIBHOM paboThI. KoppekTHpyroT cBOU 3HAHUS
[ToaBeaeHre UTOrOB roja.

67-68 IPe3zepBHOE Bpemst

Kputepuu oueHuBaHUsI JOCTHKEHUIH 00ydarommxest
OcHoBHasi 321242 U KPUTEPHii OLIEHKH — OBJIaJieHHe CHCTeMOii y4eOHBIX AeiicTBHIl ¢ H3ydaeMbIM y4eOHBIM MATEPHAJIOM.

Cucrema OLIEHKH BKIIFOYAET B Ce0sl BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM LIKOJIOH) U BHEIIHIOW (OCyIIeCTBIsieMasi BHEUIHUMH 110 OTHOLICHHIO K
HIKOJIE CITY)KOaMH).

JUi1st OLICHKH MCTIONB3YETCs EPCOHU(UIIPOBaHHAs HH(POPMALHS U aHOHUMHAs (HenepcoHUHUIMPOBAHHAS).

INepconndumpoBaHHO# OLEHKE MOUIEKAT TOJIBKO METANIPEIMETHBIC U MTPEJMETHBIC PE3yNIbTaThl U3 OJIoKa «BBIMYCKHUK HAYIHTCSY.

OneHKa JOCTIKSHHH Pealli3yeTcsl KMETO/IOM CIIOKEHHUS», IPH KOTOPOM (DHUKCHUPYETCS TOCTHIKEHHUE OMOPHOTO YPOBHSI U €r0 TPEBBIILICHHUE.

Jlisl OLICHMBAHMS HCIIONB3YIOTCA. CTAaHIAPTHU3MPOBAHHBIC IHCBMEHHBIE W YCTHBIE Pa0OTHI, NMPOCKTHI, NpAaKTHYECKHEe pabdoTHI, JlabopaTopHbIE
paboTHI, TECTHI, 3a4€Thl, TBOPYECKHE pabOTHI, cCAMOAHAIN3, CAMOOLICHKA, HAOIIOJICHNS U TIp.

Tumnbl 3a1aHui, KOTOpble MCNOJbL3YIOTCS JJIS OLEHKH J0CTH/KEHHI
1o opme OTBETA: € 3aKPBITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO MTPOBEPSIEMbBIX 3HAHUII, YMEHHIA, CIIOCOOOB AEHCTBHIA: OA30BbIi U MOBBILICHHBIH YPOBCHB,;
0 MCIOJIb3YEMbIM CPEICTBAM: 3aIaHUsl I TMCbMEHHOM MJIM YCTHOM Oece/ibl, MpaKTHYECKHE 3aJaHHus, 1ab0opaTopHbIe paboThI;
110 (hopMe TPOBENICHNUS . UT HHANBUIYaIbHON WM TPYIIIOBOI pPabOTEI.

HTtorosasi oneHKa CKJIAABIBAETCS U3:
HAKOTUIEHHBIX OIIEHOK (XapaKTepu3yloT AMHAMHUKY 00pa30BaTeIbHBIX JOCTIKCHHN YIaIIUXCS);
OLICHKH 33 CTaHJapTH3UPOBAHHBIC HTOTOBBIC Pa0OTHI (XapaKTepPU3yIOT YPOBEHB MPHCBOCHMS CIIOCO00OB ACHCTBHIL)

BHYTpeHHIOI0 CHCTeMY OLEHKM Ha CTYNeHH OCHOBHOIO o0uiero o0pa3oBaHusi KiIacCH)UIUPYETCS CICAYIOIIMM O0pa3oM M BKIIOYAET
HPOLEYPHI:

HHIUBHAYAJIbHbIE Pe3yJbTAThl yYalIUXcs - B chepe pasBUTUS y HUX KOMIIETEHTHOCTHBIX YMCHHI M HAaBBIKOB, BBIABISIOTCS B XOJE NCHXOJIOTO-
HEAaroruyeckoro MOHUTOPHHTa;

npeIMeTHbIE Pe3yJIbTAThI - PE3YIbTAThI, IOJTyYEHHbIE B IPOLIECCE OLICHUBAHUS YYUTEISIMH LIKOJIbI HA MPEJMETHOM YPOBHE;

BHYTPHIIKOJIbHBIE Pe3YJIbTATHI - PE3YJIbTATHI, IIOJYYESHHbIE B X0JI€ aIMUHUCTPATUBHOTO KOHTPOJISI, UTOTOBOI ATTECTALMU yUaIUXCs

( xOHTpOITBHBIE PabOTHI, IIPOMEKYTOUHBIC, HTOTOBBIC, THATHOCTHIECKHE);

BHEIIKOJIbHbIE Pe3yJIbTaThl - Pe3yJIbTaThl OJIMMITHAJ, KOHKYPCOB, COPEBHOBaHHMil, KOH(EPESHIMIT U T.1I.;

pe3yJIbTaThl, IOTy4CHHBIE B X0/I¢ He3aBUCHMOM BHeIIHell OLeHKH - pe3ylIbTaThl HoNydeHHbIC B xo1e 1A,

HedopMaTH30BaHHASA OLEHKA - IOPTHOIINO

JIy1s onrcaHus TOCTIDKEHUIT 00yJaroIuXcs 1eJIec000pa3HO YCTaHOBUTH CIICAYIOLIHE MATh YPOBHEH:
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YpoBenb

IIOCTPDKCHI/IQ IVIAHUPYEMBIX pe3yJ/IbTaTOB

Ouenka (oTMeTKa)

Bba3oBblii
YPOBeHb
JTOCTHIKEHU I

JIEMOHCTPUPYET OCBOCHUE Y4eOHBIX JEHCTBHI C ONOPHOM CHCTEMOHW 3HAHWI B paMKax
nuarazona (kpyra) BbIJENEHHBIX 3aiad. OBnajgeHue 0a30BBIM YPOBHEM SIBIISIETCS
JOCTaTOYHBIM JUIS IPOJOJKEHHUs 00y4eHHUs Ha ClIeyIolIeil CTyneHn 00pa3oBaHus, HO He
10 NpoQuILHOMY HAIPABJICHHUIO

«yJIOBJIETBOPUTEIHLHO»
OTMETKA «3»,
«3aUTEHO»).

(wm
OTMeTKa

IToBbIIEHHBIH
YPOBeHb

YCBOGHHE OIOPHOW CHCTEMBl 3HAaHMH Ha YPOBHE OCO3HAHHOTO IIPOM3BOJIHHOTO
OBNaJieHUs1 y4eOHBIMM JEHCTBUSIMM, MJOCTATOYHBIH O Kpyrosop, mmpora (W
m3buparenpHocTH) MHTepecoB. Takue oOydaromuecss MOrYyT OBITh BOBJICYEHBI B
HPOEKTHYIO AESATEILHOCT 110 TPEAMETY U COPUEHTUPOBAHbI HA TIPOIODKEHHE 00ydeHUs
B CTapIIMX KJIaccax Mo JaHHOMY IPOQHIIIO.

OIICHKa «X0poIIo» (0TMETKA «4»);

Bricokuii
YPOBeHb

Bonee nosnHoe (1o CpaBHEHUIO C IPEABIAYIIMM) YCBOCHHE OIMIOPHOH CHCTEMbI 3HaHHMIT Ha
YPOBHE OCO3HAHHOT'O NPOU3BOJILHOTO OBJIA/ICHUS y4eOHBIMU JA€HCTBUSIMY, JOCTATOUHBIH
Kpyros3op, ummpoTa (Wid H30UPaTENbHOCTH) MHTEPEeCOoB. Takue OOyYaroIIHecs MOTYT
OBITh BOBJICYEHBI B IPOEKTHYIO IEATEIBHOCTh MO INPEAMETY M COPUEHTHPOBAHBI Ha
MPOJOJDKEHNE 00YUEHHs B CTApIIMX KJIaccax 1o JAaHHOMY HPOQUIIIO.

OLICHKa
«5»).

«OTIMYHO»  (OTMETKa

TToHMKEeHHBI I
YPOBEHb

OTCYTCTBHE CHCTEMAaTHYECKOM Ga30BOM MOATOTOBKH, O0YYArOUIMMCS HE OCBOCHO JIaXKe U
[MOJIOBUHBI ~ IUIAHUPYEMBIX  PE3YJITATOB,  KOTOPHIE  OCBAHBACT  OOJIBIIHMHCTBO
00y4JaroIUXCs, UMEIOTCSI 3HAUUTENbHBIC MPOOENbl B 3HAHUSAX, JajbHEHIIee 00ydeHHe
3aTpyaHeHo. [Ipu 3TOM OOYYarOIMIMHACS MOXKET BBIOJHATH OTICIBHBIC 3aJaHUs
MOBBINICHHOTO YpOBHs. [laHHas rpymma obydaromuxcs (B cpemHeM B Xoje 00ydeHHs
cocraBisiforiasi okojio 10%) TpeOyeT crenuanbHOM AWATHOCTHKH 3aTpyIHCHHH B
o0yueHuH, MPOOENOB B CHCTEME 3HAHWM W OKa3aHHHU IIEJICHAIPABICHHONW IOMOIIH B
JOCTHXKEHHH 0a30BOT0 YPOBHsI

«HEYIOBJIETBOPUTEILHO»
(oTMeTKa «2»)

Huskuii
YPOBeHb

HaJIMYMEe TOJBKO OTICIBHBIX (DParMEHTApHBIX 3HAHMH II0 TNPEAMETY, NalbHeiliee
o0y4eHHe MpaKTHYECKH HEBO3MOXXHO. Tpebyercst crienuanbHasi MOMOIIb HE TOJIBKO MO
y4eOHOMY HpeAMeTYy, HO W 1O (OPMHPOBAHHMIO MOTHBAIUKM K OOYYEHHIO, Pa3BHTHIO
UHTEpeca K M3y4aeMOH NpeaMeTHOI 00acTH, MOHUMAHHUIO 3HAYMMOCTH IpeaMeTa Uit
JKU3HU U Jp.

OIICHKA «ILTOX0» (OTMeTKa «1»)

Xapakrepuctuka uudpoBoii oueHku (0TMETKH)
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«5» (<OTIIMYHO») — YPOBEHB BHIMIOIHEHHS TPeOOBAHMI 3HAYMTENHHO BBIIIE YIOBIECTBOPUTEIBHOTO: OTCYTCTBHE OMIMOOK KaK 10 TEKYIIEMY, TaK 1
IO TIpeABIAyLIEMY Y4eOHOMY MaTepHaiy; He 00Jiee 0JJHOr0 HeJJoueTa; JJOTHIHOCTh U TOJTHOTA H3JI0KSHUS.

«4» («XOpOUIO») — YPOBEHDb BBITIOJHEHHS TPEOOBAHHUI BBIIIC YIOBJICTBOPUTEIHHOIO: HCIIOIb30BAHNE JOTOJHUTEILHOTO MaTepHasa, MOJIHOTA
JIOTUYHOCTH paCKprTI/IH Bonpoca; CaMOCTOSTCIIBHOCTH CyX(HeHMﬁ, 0Tpa>|<el-me CBOCI'0 OTHOLICHUS K npe;lmeTy 060y)KlleHl/lﬂ. Hanwme OLLII/I6OK u
HEJ0YETOB B KOJMYECTBEHHOM BBIPAKEHUH IO OTAECIbHBIM MPEIMETaM OTPAKAETCA B JIOKAIBHBIX aKTax O TEKyIIeH W HTOroBoi (pyOexHOi)
aTTecTalMy O0yJaroIIHUXCS.

«3» («ymOBJIETBOPHUTEIBHO») — NOCTATOYHBI MHUHAMAIBHBIA YPOBCHb BBIMOJHEHHS TPeOOBaHWi, MPETBSBISIEMBIX K KOHKPETHOH paboTe,
OT/ENbHbIC HAPYIICHHs JIOTHKU U3JI0KEHUSI MaTepHalia; HeTOJIHOTA PAaCKPBITHs Bompoca. Haimudue omubok 1 HEIOYETOB MO OTACNIBHBIM MIPEIMETaM B
KOJIMYECTBEHHOM BBIPQKCHHU OTPAXKAETCS B JIOKATBHBIX aKTax O TEKYIIECH M UTOrOBO (pyOeKHOI) aTTecTalii 00y4aronuXcs.

«2» (<IJI0X0») — ypOBEHb BBIMOJHEHHsS TPEOOBAHUN HWKE YIOBJICTBOPUTENHHOIO: HApPYIICHHE JIOTHKH; HEIOJIHOTA, HEPACKPHITOCTh
06CYX/IaeMOTO BOTIPOCA, OTCYTCTBHE apryMEHTAIMH JHOO OMHOOYHOCTh €€ OCHOBHBIX MOJIoKeHHui. Hannure ommuOOK U HEJOYETOB 110 OTACIBHBIM
NpeaMeTaM B KOJIMYECTBEHHOM BBIPAKEHHUH OTPAXKAETCS B JIOKAIBHBIX aKTaX O TEKYIIEH 1 UTOroBoi (pyOexHoi) 00 arrecTanuu 00y9aromuXcsl.

KoHTpo/IbHO-N3MepUTEIbHbIE MaTepHasibl [peIHA3HAUSHbl Ul TNPOBEPKM YPOBHS YCBOCHHMSI y4eOHOro MarepHala Ha OCHOBaHHHU
00pa3zoBaTENIFHOr0 MUHUMYMa COJICpiKaHMs 00pa3oBaHUs W TPeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB IIKOJ. OHM COCTaBJIEHBI Ha OCHOBE
MHOTOJICTHEH NeJarOrn4eCcKOr MPAKTUKK C YYETOM PA3IMYHBIX METOIUUECKUX Pa3pabOTOK.

Ilo BceM riaBam Kypca M MX pa3zenaM IpeularaeTcsl TeKYIIuil 1 TeMaTHUeCKUH KOHTPOJb 3HAHUI U yMEHUI B (JOpME XUMHUYECKUX JUKTAaHTOB U
TECTOB, CAMOCTOSITEIILHBIX U KOHTPOJIBHBIX paboT. 3aaHust 000MX BapUAHTOB PAabOT CXOMHBI [0 COAEPIKAHUIO M XapPAKTEPY BBINOJHAEMBIX YUEOHBIX
TEHCTBUM.

Jnst oprannzanuu 3pdexTHBHON pabOTHI BCero Kiacca ¢ y4eTOM HHAMBHAYAIBHBIX CIIOCOOHOCTEH KaXKIIOTO ydyallerocs B psfe paboT, BXOASIIHX
B IToco0me, MPEACTABIICHBI 3a1aHNs PA3IMYHBIX YPOBHEH CIIOKHOCTH.

HezaMeHHMBIM MMOMOIIIHHKOM Ie[arora B KOHTPOJIC 3HAHMIl SBISIOTCS 3afaHus B opMe Tecra. MIX MOXHO HCIOJB30BaTh Ha Pa3HBIX JTarax
yueOHOTro mpoiiecca:

IIpU U3YYCHUU HOBOI'O MaTepualia;

Ha dTare 3aKpervieHus M3y4eHHOTO MaTepuaa,;

Ha ypoKax 0000IIaroIIero MOBTOPSHNUS;

MIPU TEKYLIEM U TeMaTH4YeCKOM KOHTPOJIC 3HAHUH, yMEHHUI1 M HABBIKOB YYaIUXCSI;

* IPH HOJArOTOBKE yJaIl[MXCs K 9K3aMEeHaM Kak B YCTHOM, Tak ¥ B MUCbMeHHOU (opme, ocobenHo B popme EI'D.

JList KaXkZ1o# TEMBI U €€ pa3/iesioB MPEAI0KEHbI TECTOBBIE 3a1aHHsI PA3HOTO YPOBHS CJIOXKHOCTH B JIBYX BapHaHTax, paccuuTaHHble Ha 15—35 mun
WM Ha LeNbIi ypok. J{Jist BEICTaBICHUS OLICHKH MPE/UIaraeTcsi HCIOIb30BaTh CICAYION[YIO MPOLCHTHYIO HIKAJY:

35% BBINOJHEHHBIX 3aJaHUI — OIIEHKA «2%;

36—61 % — omenka «3»;

62—85% — omeHka «4»;

86—100% — onenka «5».
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B 3aBucHMOCTH OT pe3y/bTaTOB BBHIIOIHEHHs paOOThl YUHTENb MOKET BHOCUTD B IIPEIOKEHHYIO CUCTEMY OLIEHUBAHUSI KOPPEKTUBBI, IIOCKOIbKY
OCHOBHas LIeJIb KOHTPOJISI B JAHHOM CJTy4ae — HE COOCTBEHHO BBICTABJIEHUE OLEHKH, a OIPEEIeHNE YPOBHS YCBOSHHS yJaIlUMHUCS yueOHOTo
MaTepuala 1 HanpaBieHUH JanbHeled paboThl Ha/l MOBBIIIEHUEM KaueCcTBa 3HAHUH

Bananue noxa uudpoit 1 ouenuBaercs 3 Oamnamu; noxa uudpon 2 — 5 Gamnamu; noxa uudpoit 3-8 dayamu. 3agaHusl, OTMEUEHHBIE *, — JUIs
l/IH}lVlBVlﬂyaﬂbHOFO BBITIOJIHCHMUSL.

Ecnu e ykazaHo nHOe, K&KIBIH OTBET YacTel OIIEHUBACTCS:

* yactu A — 2 Gauiamu;

» yactu B — 4 Gaymtamu;

» gactu C - 6 Gatamu.

OnHako He BCe ydaluuecs MPUCTYMaloT K 3aaaHusM 4dactd C W TeM 0oJiee BBINOJHSIOT WX MOJHOCTBIO. UTOOBI MOBBICHTH MOJIOKHUTEIBHYIO
MOTHBAIIMIO K BBITMIOJIHEHHUIO 3a1aHuit yacti C, yuuTellb MOXKET 00BSBHUTH O BHICTABJICHHUH 110 PE3YJIbTaTaM TECTa JIBYX OLICHOK: MIEpPBOM — 3a 4acTH A
u B, a BTopoif — 3a yactb C — C UCHOIB30BaHNEM MTPOLEHTHON IIKAJIbl OLIEHKU 3HAHHH.

Bomnpocs! anst Bcex BUIOB KOHTPOJIS 3HAHUN COCTABJICHBI TAKUM 00pa3oM, 4TOOBI MEAAror ¢ WX MOMOIIBI0 MOT BBISBUTH 3HAHHUS YYalUXCSl 110
BCEM Y3JIOBBIM BOIIPOCAM IJIaBbl U pasziesia Kak Ha 0a30BOM YpOBHE, Iie HEOOXOJMMO TOJIBKO BOCIIPOM3BEICHHE y4eOHOro MaTepualia, Tak U Ha
YCIIO)KHEHHOM YPOBHE, TIe TpeOyeTCsl yMEHHE aHATM3UPOBaTh U CPABHHUBATH JJAHHBIE, IPUMEHSIS TBOPUECKUE CIIOCOOHOCTH.

Bce oOyuarontue BUIBI KOHTPOJIS IPEAIIONAraloT KOJUIEKTHBHYIO JAESTEINBHOCTh YJalluXcs IM00 B mape, JIM0O0 B IPYIIE U CaMOIIPOBEPKY.

IIpu moAroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOJMMO OOpaTUTh BHUMaHHE Ha 3aJaHHs ypoKOB 000OIIaromiero moBTopeHus. B sTom ciayuae
y4alecsi B COOTBETCTBUH CO CBOMMH CHOCOOHOCTSIMU ONPENCIISIOT JJIsl ceOsl 3alaHusl, KOTOPBIE MOTYT BBITTOJIHHTb.

PacueTHble 3a1a4M pa3TMYHBIX TUIIOB M YPOBHEH CJIOKHOCTH MPEACTABIICHBI B TIOCOOMHU OJIOKAMH, a TaK)Ke BKIIFOYCHBI B pa3HbIC BUJBI KOHTPOJIS
3HAHHUIA. YUYUTENb MOKET 10 KEITaHHIO BKJIIOYATh UX KaK JOMOJHUTEIHHOE 3a/IlaHKe B JIFO00H BH/ KOHTPOJIS WM MPETarath y4aliuMcs OT/ACIbHbIE
CaMOCTOSATENbHBIE PaOOTHI 10 PELICHUIO MOJ00OHBIX 33/1a4.

IIpoBeneHne XMMHYECKOT0 IHKTAHTA
3amaHus 111 000UX BapHAHTOB KPATKO 3alMCHIBAIOTCS Ha JIMLICBOM CTOPOHE AOCKH MJIM Ha KOAOTPAHCIAPAHTE; OTBETHI HA BOIPOCH KEIATEIBHO
HaIucaTh Ha 0OPaTHOI CTOPOHE HOCKM MM TaKXKe Ha KOJIOTPAHCHApaHTe. YUHUTENb 3a4HTHIBACT COICPIKAHNE BOIPOCA, yUaIlHecs 3alHChIBAIOT OTBET
B TETPASX.
ITo oxOHYaHMM TUKTAHTA IPOBOIUTCS CaAMOIIPOBEPKa:
* omMOOK HET — OLICHKa «5»;
* ONyLIeHbl 1—2 omubKu — «4»;
* JIONYLICHBI 3 OUIMOKH — «3».
B 3aBHCHMOCTH OT CTEIIEHU HOATOTOBICHHOCTH YJAIUXCS YYUTEIb MOKET H3MCHUTb KPUTEPU OLICHKH paboT B MOJIB3Y yYCHUKA.
IIpoBenenue caMocTOSATEIbHOI PadoThI
CamocTosiTenbHast paboTa Hpearnoiaraet Judo mapHyr, 1100 rpymnmnoByr GopMmy paboThl U JaeT BO3MOXKHOCTH Jydllle 0TpaboTaTh U3ydaeMble
BOIPOCHI TOJI KOHTPOJIEM YUUTEISI i B XOJIE CAMOCTOSITEIBHOM AesiTenbHOCTH (Juist 00ydaromieit paGoTsr) JIMGO Jydile MOATOTOBUTHCS K KOHTPOIBHOM
paboTe, KOTOPYIO MPEICTOUT BBINIOJNHATE Ha CICAYOIEM ypoke (uist 0600maroreii paboThl). 3aqaHust BBINIONHSIIOTCS B TTape (TPYIIIe), 9TO MO3BOIISIET
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OKOHOMUTH BpEMsI Ha OTBET. OTI[eJILHI:Ie 3alaHus (HOL[ 3HAKOM *) ydamuecs: BBINOJHAIOT CaMOCTOSITCIIBHO. HJ'ISI KOHTpPOJIST  ydallluMCs
NIPEAOCTABISIETCS BOSMOXKHOCTb CBEPUTH CBOU OTBETHI € 3TAJIOHAMHU, KOTOPbBIC 6y,[(yT JaHbl YYUTCJIIEM 110 OKOHYaHUN pa60'r1>1.

OneHKa NPaKTHYECKUX YMEHHIl ydammxcest

VYuurens I0KEH YIUTHIBATS:

- IPaBWJILHOCTH ONPE/ICICHHUS LIS OMbITa;

- CaMOCTOSITENIBHOCTD 1000pa 000pyIOBaHHs 1 0OBEKTOB;

- MOCJIEIOBATEIBHOCTD B BBHITIOJHEHUH PAOOTHI 0 3aKJIA/IKE OTIBITA;

- JJOTUYHOCTH U

aMOTHOCTb B OIIMCAHUU HAOJIIOJICHHH, B (JOPMYIHPOBKE BBIBOJIA U3 OIIBITA.

OtMmerka ''5"

- [IPaBUJILHO OIIpEJiCJI€HAa L€JIb OIlbITa,

- CAaMOCTOSTENBHO, C HEOOXOAUMOM TTOCIEN0BATEILHOCTBIO IPOBEAEHBI T0100p 000pyI0BaHUS U OOBEKTOB, a TaKkKe padora

TI0 3aKJIJIKE OIBITA;
- HAY4HO I'PaMOTHO, JIOTHYHO OIMCaHbI HAOMIOeHHS ¥ ChOPMYIUPOBAHbI BHIBOIBI M3 OIIbITA.

Otmerka "'

- PaBUJILHO OTIpe/iesIeHa [IeNIb OTIbITA;

- CaMOCTOSTEJIBHO MPOBEIeHa paboTa 1o moa00py 060pynI0BaHus, 0OBEKTOB;

[IPH 3aKJIAJIKE OMBITA JIOMycKaroTes 1 -2 omnoK;

- HAYYHO TPAMOTHO, JIOTHYHO OIHCAHBI HAOIIOeH S ¥ CHOPMYITUPOBAHBI BHIBO/IBI U3 OIIBITA,;
- B OIIMCAHHMHU HAOJIOICHHUI U3 OMBITA JOIYCKAIOTCS HEOOIBIINE HETOYHOCTH

OtMmerka ''3"

- IPAaBHJIBHO OIIPEJICIICHA LIENIb OIIbITa;
- 1o160p 000pyIOBaHNUS M OOBEKTOB, a TAK)Xe pabOTHI 110 3aKJIaJKE OIBITa IIPOBEICHBI C HIOMOIIBIO YIUTEIS;
- IOIYCKAIOTCsI HETOYHOCTH M OIUMOKY IIPH 3aKJIa IKE OIbITa, ONHCAHUU HaOM0AeHU , GOPMYIMpPOBaHHHU BBIBOJIOB.

OtMmerka "2

- He OIpe/IeNieHa CaMOCTOSTENBHO LEelb OTIBITA;
- He 0TOOpaHO HYKHOE 000pyI0BaHHUE;
- JIOMYCKAIOTCs CYHICCTBCHHbIC OIIMOKH IPH 3aKJIaKe U 0()OPMIICHHHU OIIBITA.

Ouenka ymenuii IlpooasT Hada0aeHust

VYuuresp H0/DKSH YIUTHIBATD:

- IPaBUJIBHOCTb NPOBEJICHHUs HAOIIOACHUH 110 33/1aHUIO;

- YMEHHE BBIICISITH CYIECTBEHHBIC TPU3HAKH Y HaOmonaeMoro oobekra (mporecca),

- JIOTHYHOCTh M HAYYHYI0 TPAMOTHOCTb B 0(OPMJICHUN Pe3yJIbTaTOB HAOIIOICHUI 1 B BHIBOJIAX;
- MpOBeJIeHNE HAOIIOICHUSI 10 33IaHHIO;

Otmerka "'5"

- IPaBUWJIBHO MO 33JIaHUI0 YUUTENS IIPOBEICHO HAOOICHHE;
- BBIJICJICHBI CYIIIECTBEHHBIC IIPU3HAKK Y HaboqaeMoro o0bekra (mporecca);
- JJOTMYHO, HAYYHO I'PAMOTHO 0(OPMIICHBI Pe3yNIbTaThl HAOJIOCHHH 1 BHIBOJIBI.

OtMmertka "'4"

- IPABIJIBHO T1I0 3aJ]aHHUIO YIHUTENS IPOBEICHO HAOMIOICHNE;
- [IPY BBIJICJICHHH CYIIECTBEHHBIX PH3HAKOB y Ha0I0aeMOro oobekTa (Iporecca) Ha3BaHbl BTOPOCTEIICHHBIE,
- JIONycKaeTcs HeOPEeKHOCTh B 0()OPMIICHUH HAaOJIIOICHUI M BBIBOJIOB.
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Otmerka '3" | - JOmycKaroTCs HETOYHOCTU U 1-2 OIIMOKYU B IIPOBEICHUH HAOIIOACHUH 110 3a1aHUI0 YUHTEILS;
- IIPY BBIICIICHNY CYIIECTBCHHEIX IPU3HAKOB Y HaOII01aeMoro o0beKTa (Iporecca) BEIICISIOTCS JTUIIE HEKOTOPHIE;
- pomyckaroTcst omuoku (1-2) B opopmiieHHH HaOJIFOICHUH 1 BEIBOJIOB.

Ormerka 2" | - nomyckarorcs ommnbku (3-4) B mpoBeneHnH HAOIIOACHHUIA 110 3aJaHUIO0 YIUTEIS;

- HEMPABIIBHO BBIICISIOTCS MPU3HAKH HabIIFo1aeMoro oobekTa (mpotecca);

- nomyckatorcst omuoku (3-4) B opopmiieHnn HabIroIeHUIT 1 BbIBOZOB. DOpMa aTTecTaly Mo GHOJIOTHH MOKET OBITh
Pa3IMYHON: YCTHBIN K3aMeH MO OWiIeTaM, 3aluTa pedepara, TCCTUPOBAHKE, 3aIUTa IIPOCKTA.

(l)opMu npeacTaBJIeHUs 00Pa30BaTeIbLHBIX Pe3yIbTATOB.
Tabelb YCIeBAEMOCTH T10 TIpeMeTaM (C yKazaHueM TPeOOBaHUH, MPEIBSBIACMBIX K BBICTABICHHIO OTMETOK);
TEKCTBI MTOTOBBIX JMArHOCTHYECKHX KOHTPOJIBHBIX padoT, JMKTAHTOB M T.J. M aHAIW3 MX BBINOJHEHHs oOydaromuMmcs (MHpopMarus 00
9JIEMEHTAX M YPOBHSX MPOBEPSEMOTO 3HAHHUS — 3HAHUS, IOHUMAHHSI, IPUMEHECHHsI, CHCTEMATH3aI|H);
yCTHas OICHKA YCIEUIHOCTH PEe3yNbTaToB, (OPMYJIUpPOBKA NMPHYMH HEylad U PEKOMEHJAIMH MO YCTPaHEHHIO NMPOOEIOB B OOYUYCHHOCTH IO
peaMeTam,;
moptdouo;
pe3yJbTaThl IICHXOJIOTO-TIEAArOrHYECKUX HCCICIOBAHHUM, WUTIOCTPHPYIOIINX JHHAMHUKY pPa3BUTUS OTACNBHBIX HHTEIUICKTYaIbHBIX U
JIMYHOCTHBIX KadecTB oOyuaromerocs, YY /1.

Kpurepusimu oueHUBaHUsI SBIISIOTCS:
COOTBETCTBUE JOCTUTHYTHIX IPEAMETHBIX, METAlpeIMETHBIX M JIMYHOCTHBIX PE3YJIbTaTOB OOYHYaIOIIMXCS TPeOOBAaHUSIM K pe3ysbTaTam
OCBOCHHsI 00pa30BaTENBHOM MPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanus ®I'OC;
JIUHAMHKa Pe3y/IbTaToB MPEIMETHOH 00yueHHOCTH, hopmupoBanus Y'Y /1.
OrneHka TOCTHKEHUSI METaPEMETHBIX Pe3yIbTaTOB MOXKET. [IpoBOasATCS B X0/€ pa3NMuuHbIX mpoienyp. OCHOBHOH MpOLeAypOl HTOTOBOM OIIEHKH
JTOCTIDKCHHUS METAMIPEIMETHBIX PE3YIbTATOB SIBISIETCS 3AWUMda Umo206020 UHOUSUOYATIbHO20 NPOEKMa
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