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PABOYAS ITPOI'PAMMA 110 XUMMUH 8- 9 KJI. 1O ®I'OC ( k yueonuky O.C. I'adpuesisina)

IosicHuTeIbHAA 3aMIUCKA
Pabouast mporpamma miist 8- 9 kiaccoB 001e00pa30BaTENBHBIX YUPEKICHUIH
(6a30BBII YPOBEHB).
Pabouast mporpamma cocTaBieHa B COOTBETCTBUH ¢ TpeOoBaHusMH DenepalbHOr0 rocy1apcTBEHHOro 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3oBaHUs BTOPOTO TOKOJCHHS, [I[puMepHON IIporpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHWs [0 XMMHH M aBTOpckoi IIporpammel kypca xumuu s 8-9
KJIacCOB 00mIe00pa3oBaTenbHbIX yupexkaeHuii(6azoseiii ypoBenb) O.C. TaOpuensua (2012roma). Hacrosimas mporpamMma YYWTHIBAET PEKOMEHIAIIUU
[IpumMepHOIi mporpaMMbl 110 XMMUU 11 OCHOBHOM 1IKOJIbl. PaccunTana Ha 138 Jacos.

PaGovass mporpamMMa 1Mo XUMHH: KOHKPETH3UPYET MONIOXKEeHUsT DyHIaMEHTAIbHOTO sJipa COICPKaHUs OOYyYCHHS XMMHUHU C Y4E€TOM MEXKIPEIMETHBIX
CBsA3€M Y4eOHBIX IPEAMETOB €CTECTBEHHO-HAY4YHOI'O LHMKJIA; ONpPENEIseT IOCIEI0BaTENbHOCTh M3YYEHHUs €IMHUIl COAEpkKaHMS OOydeHUS XUMHHM U
dbopmupoBaHus (Pa3BUTHsI) OOIMX YYEOHBIX M CHEIM(PUUSCKUX TMPEIMETHBIX YMEHHIA; Ja€T OPUEHTHPOBOYHOE pacmlpeieiieHHe Y4eOHOTO BpEMEHH IO
paszenaM U TeMaM Kypca B MOAAJIBHOCTH «HE MEHEE».

CopepxaHue MporpaMMbl HallpaBI€HO HA OCBOCHHE 3HAHMI U Ha OBJaJICHHE YMEHHUSIMHU Ha 6a30BOM YpOBHE, 4TO cooTBeTcTBYyeT OOpa3zoBaTeNbHOM
nporpamme mKoisl. OHa BKIIOYAET BCE TEMBI, MPEIYCMOTPEHHBIE (heJepanbHBIM TOCYyJapCTBEHHBIM 00pa30BaTebHBIM CTaHIAPTOM OCHOBHOTO OOIIETO
o0pa3oBaHus MO0 XMMHUH U aBTOPCKOI MporpaMmoi yaeOHOTo Kypca.

[IporpamMma kypca «XUMHM» IOCTPOEHAa HAa OCHOBE CHHUPAIbHONM MOJEINH, MPEIyCMATPUBAIOLIEH MOCTEINIEHHOE Pa3sBUTHE U YINIYOJIEHHE TEOPETUUYECKUX
MpeICTaBICHUI NP JIMHEHHOM 03HAKOMJICHUU C OMIIMPUIECKUM MATEPUAIOM

B mpenmerax ecTecTBEHHO-MATEMaTHYECKOrO ILMKJIA BEIYLIYIO pOJIb WIPaeT IMO3HABaTelbHAsl JIEATEIbHOCTh M COOTBETCTBYIOLIME €i MO3HaBaTeIbHbIE
yueOHbIe JeiicTBUs. B CBA3M ¢ ’TUM OCHOBHBIMH LeJSIMH 00y4YeHHUsI XMMHUU B OCHOBHOM IIKOJIE SBIISIOTCS:

1) ¢dopmupoBanue y oOyyarolmuxcs yYMEHUS BUIETb M INOHUMAaTh LIEHHOCTb OOpa30BaHMs, 3HAYMMOCTb XMMHUYECKOI'O 3HAHUSA ISl KaXKJIOTO 4YeJoBeKa
HE3aBUCUMO OT €ro Mpo(eCcCHOHAIBLHON NesITeIbHOCTH; YMEHHs pa3iuyaTh (akThl M OLIEHKH, CPaBHHUBATh OLIEHOYHBIE BBIBOJBI, BHJIETh UX CBS3b C
KpUTEpUSIMHU OLEHOK M CBSI3b KPHUTEPHEB C OINpEACIEHHOW CHCTEMOM ILeHHOCTeH, (opMmynupoBaTb M OOOCHOBBIBaTH COOCTBEHHYIO IO3UIIMIO;
2) ¢popmupoBaHue y 0OydYaIOUIMXCS LEIOCTHOTO MPEICTABICHUSI O MUPE M POJIM XMMHMU B CO3JaHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA;
yMEHHS 00BACHITh OOBEKTHI U MPOLIECCHI OKPYKAOIIEH 1eHCTBUTEIBHOCTH — MPUPOJHOM, COIMATbHOM, KyIbTYpHOU, TEXHUYECKON Cpebl, UCTIOIb3Ys IS
3TOTO XUMHYECKHE 3HAHHUS,
3) npuobpeTreHne 00yJarOIMMHUCS OTBITAa PA3HOOOPA3HOU JEATEeTLHOCTH, MO3HAHUS U CaMOIO3HAHUS, KIFOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIETECHTHOCTEH),



UMEIOIIMX YHHMBEPCAIbHOE 3HAYCHHE I PA3IMYHBIX BUIOB JCSATEIBHOCTH: PEIICHHS MPOOJIeM, NMPUHATHA PEIICHUH, MOMCKa, aHauu3a M 0O0pabOTKH
nH(pOopMaIiy, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB U3MEPEHU, COTPYIHUYECTBA, 0€30IacCHOr0 0OpaIIeHHs C BEIIECTBAMU B TOBCEHEBHOM YKU3HH.
Hean u 3a1aun  u3yvyeHusi yueOHOro npeamMera « XuMHUsD)
yueOHbIe: HOpMUPOBAHHE CUCTEMbI XMMHUUECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MUPA;
Pa3BUBaIONIe: PA3BUTHE JTMYHOCTH O0YUYAIOMIUXCS, X MHTEIUICKTYaJbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAaHUE, ()OPMUPOBAHNE Y HUX TYMAaHUCTHYECKUX
OTHOIIICHUHN U 9KOJIOTHYECKH 11eTIeCO00Pa3HOTo MOBEICHNUS B OBITY U B TPYIOBOM NEATEIHHOCTH;
BOCIIMTATeIbHbIEe: JOPMHUPOBAHNE YMEHHMI 0€30MacHOT0 OOpalleHHs] C BEIIECTBAMH, HCIIOJIB3YEeMBIMH B TOBCEIHEBHOW JKU3HU; BHIPAOOTKA MOHUMAHUS
OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM XHUMHUHU, a Takxke (popMHpoBaHME OTHOUICHHMS K XMMHHM KaK K BO3MOXXHOW oOyacTu Oyaymied MpakTUYecKOu
NeSITEIbHOCTH.
@DopMbl, METOBI U CPeICTBA 00yUeHHsI, 00pa3oBaTeIbHbIe TEXHOJIOTHH
B nanHOM kilacce BeOyUIMMH METOJaMU OOY4YEHHs NPEIMETY SIBISIOTCS: OOBSCHUTENbHO-WILIIOCTPATUBHBIN U PENpPOAYKTUBHBIN, XOTS MCIIOJIB3YeTCs U
YaCTUYHO-TIOUCKOBBIA. Ha ypokax MCHONB3YIOTCS 3JIEMEHTHI CIIEAYIOUIMX TEXHOJIOTHI: IMYHOCTHO -OPHEHTUPOBAHHOE 00yUYeHHe, 00yueHHe ¢ IPUMEHEHUEM
onopHeix cxeMm, KT, npoekTHas 1esTenbHOCTb.

Hcnonp3ytorest cnenyrone (Gopmbl 0OyueHUs: YydeOHbIe 3aHATUS, OHKCKYpCHM, HaOJIOAEHHUsS, OIBITHI, 3KCIEPUMEHTHl, paboTra ¢ ydyeOHOW u
JIOTIOTHUTEIPHON JIUTEPATypOil, aHaIN3, MOHUTOPHUHT, HCCIeIoBaTeNbCcKas pabora, mpeseHTanus. OmpeaeneHHOe MECTO B OBIQJCHHM JaHHBIM KypCOM
OTBOJIUTCS CAMOCTOSITEIILHOM paboTe: MOArOTOBKA TBOPUYECKUX pabOT, COOOIIECHH, pedepaToB.

O0mas xapakTepucTHKA y4eOHOro npeamera « XuMus»

B cootBercTBuN ¢ DenepanbHbIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOI'O 00Iero o0pa3oBaHus ydaluecs AOJKHBI OBJIAJETh TAKUMHU

[I03HABATEIbHBIMU Y4EOHBIMH IEUCTBUSAMHU, KaK yMeHUe (GOpMyJINpOBaTh MPoOIEMY U TUIIOTE3Y, CTABUTh LIEJIH U 3a/1a4d, CTPOUTH IUIaHbI JOCTUIKEHUS Lenel

U pelIeHus MOCTaBIEHHbIX 3ajiay, IPOBOANUTH SKCIIEPUMEHT U Ha €0 OCHOBE JIEJIaTh BBIBOJBI M YMO3AKIIIOUEHHUS, TIPEACTABIATh UX U OTCTauBaTh

CBOIO TOYKY 3pCHUA. KpOMC 9TOro, ydamuecsa IOOJDKHBI OBJIAACTb IMPUCMAaMH, CBA3AHHBIMH C OHNPCACICHUCM MOHSTHH: OorpaHn4yuBaTb HX, OIIUMCBIBATD,

XapakTepuzoBaTb M cpaBHUBaTh. ClieZJOBaTeNbHO, NMPH HM3YyYEHWU XMMHUU B OCHOBHOH IIKOJE ydaliuecs JOJDKHBI OBJIAAETh YYEOHBIMM JIEHCTBHSIMH,

MMO3BOJIAIOIIUMHU UM JOCTHUYD JIMYHOCTHBIX, MIPECAMCTHBIX U MCTAIIPEAMCTHBIX 06p2130BaTeJ'H)HI)IX PE3yIbTaTOB.

[lpenyaraemass mporpaMMa N0 XMMHUHM PAcKpbIBaeT BKIJIAJ Y4eOHOro mpeaMeTa B JIOCTHKEHHE IieJieil OCHOBHOro oOmiero oOpa3oBaHUs M ONpejaesseT

Ba)KHEHIITIE COACPKATCIbHBIC JIMHUHA MTpEeaAMETA:

* BelleCTBO — 3HAHMS O COCTaBE€ W CTPOEHUM BEIIECTB, MX BaKHEHIINMX (U3NYECKMX M XUMHUYECKUX CBONCTBAaX, OHOJOTMUECKOM JIEHCTBHH;
XUMHYecKasl peakuusi — 3HaHUS 00 YCJIOBUSAX, B KOTOPBIX IPOSBISAIOTCS XMMHUYECKHE CBONCTBA BEILIECTB, CINOCO0AX YNPABIECHUS XUMUYECKUMU

IIpoLeccamy;

* IPUMeHeHHe BelleCTB — 3HAHUS U OIBIT IPAKTUYECKOM JIeATEIbHOCTH C BEIIECTBAMU, KOTOpPbIE HanOoJee 4acTo YHOTpeOIAIOTCS B IOBCEAHEBHOM KU3HHU,

LIUPOKO UCIOJIb3YIOTCS B IIPOMBIIIIIEHHOCTH, CEJIbCKOM XO3SIICTBE, Ha TPaHCIIOPTE;

- I3BIK XUMHHM — CHCTEMa BaXHEHIINX ITOHATHN XUMHUH U TEPMHUHOB, B KOTOPBIX OHH OIHCBIBAIOTCA, HOMCHKJIATypa HCOPraHUYCCKUX BCUICCTB, T. €. UX

Ha3BaHUs (B TOM YMCJE W TPUBHAIBHBIE), XUMUYECKHE (POPMYIBI M YpaBHEHHs, a TaKkKe MpaBuiia NepeBoja MHHOPMAIMK ¢ €CTECTBEHHOTO A3bIKa Ha S3BIK

XUMUHU U 00paTHO.



IIpu otOope coxmepkaHUs, KOHKPETH3HPYIOUIETO MPOTPaMMy, YUHTHIBAJIOCh, YTO Tepea o0muM oO0pa3oBaHHMEM HE CTOUT 3ajada NpoQecCHOHATBHOM
MOATOTOBKHU 00ydaromuxcs. DTO ONPEeAeTIo MOCTPOEHUE Kypca Kak OOILIEKYIbTYpHOTO, HAMPABIEHHOTO, MPEXJE BCEro Ha (popmupoBaHUE U Pa3BUTUE
MHTEpeca K HM3YyYCHHI0O XUMHU. YUYTEHa OCHOBHAs OCOOCHHOCTH MOJPOCTKOBOTO BO3pacTa — HAyalo Iepexojaa OT JETCTBA K B3POCIOCTH, KOTOPBIN
XapaKTepu3yeTcs pa3BUTHEM MO3HABATENbHOM cephl.

Ha stane ocHOBHOTO 001Iero cpeaHero o0pa3oBaHUsl MPOMCXOIUT BKIIIOYCHHE OOYYarOIIUXCS B MPOCKTHYIO M MCCIIENOBATEIBCKYIO NESTEIbHOCTh, OCHOBY
KOTOpPOM COCTaBIIAIOT TaKHe yHUBEpCaJbHbIC y4eOHble NEHCTBUS, KaK yMEHHE BUICTh MPOOJIEMBbl, CTaBUTHh BOMNPOCHI, KIacCU(UIMPOBATH, HAOIIOATh,
MIPOBOJUTH SKCIIEPHUMEHT, JI€JaTh BBHIBOJBI U YMO3AKIIIOUCHHS, OOBSACHITH, JOKAa3bIBaTh, 3alIMIIATE CBOM HJIEH, JaBaTh onpeaeneHus moHstusM. Croma xe
OTHOCSITCSI TPUEMBI, CXOAHBIE C OMpPEICICHUEM IOHATHUN: ONUCAaHWE, XapaKTEPUCTUKA, PAa3bsICHEHHE, CpaBHEHHUE, paznuueHue. DopMHpOBaHHE ITHX
YHHBEPCAIBHBIX YUCOHBIX JEHCTBHI HAuWHAETCs emé B HavaJlbHOM IIKOJE, a B Kypce XHWMHU OCHOBHOW IIKOJIBI TPOUCXOAWUT WX pa3BUTHE U
COBEpILEHCTBOBaHME. B CBsA3M ¢ 3TUM pe3epBHbIC YaChl IUIAHUPYETCS UCIOJIB30BaTh Ha (HOPMUPOBAHKE U PA3BUTUE YMEHUN MIPOSKTHON M MCCIIE0BATENILCKOM
NeSITEeTLHOCTH, YMEHHE BUAETH TPOOJIEMBI, JIeJIaTh BEIBOJBI M YMO3AKITIOUCHHS.

MecTo y4eOHOro npeaMera B y4eOHOM IJIaHe

Oco0OeHHOCTBIO coziepxKaHUsI Kypca «XUMUS» SBISIOTCS TO, UTO B 0a3MCHOM yueOHOM (00pa3oBaTeIbHOM) IUIAHE 3TOT MPEAMET IMOSBISETCS MMOCIETHUM B
psAy U3y4eHHMs €CTECTBEHHOHAayUHBIX AMCUUIUIMH. JlaHHas HEOOXOIMMOCTh OCBOEHHUSI OOBSACHSETCS TE€M, UYTO IIKOJBHUKU JIOJDKHBI 00J1a1aTh HE TOJBKO
OTIpeIeICHHBIM 3aITacoOM TIPEIBAPUTEIBHBIX €CTECTBEHHOHAYYHBIX 3HAHWH, HO M JIOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIUICHUEM. YYalluMHUCS
y’K€ HaKOIJICHbI 3HAHUS IO CMEXHBIM JAUCIUIUIMHAM IMKJIA: OMOJIOTHH, GU3UKH, MaTEMAaTUKH, reorpaduu, copMupoBaINCH YMEHUS aHAJIM3UPOBATh, BECTU
HaOJII0/ICHHUs, CPABHUBATH 0OBEKTHI HAOJIOICHHUS.

B cooTBeTcTBHU ¢ Yy4eOHBIM IUIAaHOM Ha M3YYe€HHE XMMHUH B 9 Kjlacce OTBOJMUTCSA 2 yaca B HEJelto, 68 yacoB B roj, Mpy HOPMATHUBHOM MPOIOJIKUTEIBHOCTH
yueOHoro roaa 35 y4yeOHbIX HeJenb. B cOOTBETCTBUMHU CO CIOXKHBIIEHCS MPAKTUKON OpraHu3alMd OCHOBHOTO oOmiero oOpa3oBaHusi B 00pa3oBaTellbHBIX
YUPEXIECHUSIX O00IIero oOpa3zoBaHMs peajibHasi MPOAOJDKUTEIBHOCTh y4eOHOro Toja MEHbIe HOPMAaTUBHOW M cocTaBisieT 34 yueOHble Henenu. Takum
o0pa3om, BpeMsi, BeleIsieMoe pabounMu y4eOHbIMHY IJIJaHAMH Ha W3Y4YeHHE XUMHHU B 9 Kilacce Ha MpaKTHKE paBHO 68 dacam.

LleHHOCTHBIE OPHEHTHPBI CO/IePKAHUS Y4eOHOro mpeaMeTa XuMus

LleHHOCTHBIE OPUEHTUPBI Kypca XUMHH B OCHOBHOH IIIKOJIE OMIPEEIIAIOTCS CIeUU(UKON XUMUH Kak HayKd. [IoHsATHE «1IeHHOCTH BKIIOYAET €IUHCTBO
00BEKTUBHOTO (CaM 00BEKT) U CYOBEKTHBHOTO (OTHOIIICHUE CYyOBEKTa K OOBEKTY), TOATOMY B KQ4€CTBE IICHHOCTHBIX OPUEHTHPOB XUMHYECKOTO 00pa30oBaHuUs
BBICTYIAIOT O0BEKTHI, U3y4aeMbIe B Kypce XUMHUHU, K KOTOPOMY y oOydaromuxcsi opMUpyeTcs IICHHOCTHOE OTHOIIeHHe. [Ipu 3ToM Beaylyto poiib UrparoT
MO03HABATEIBHBIC IEHHOCTH, TaK KaK JaHHBIH Y4eOHBIH MpeIMET BXOIUT B TPYIITY MTPEIMETOB MO3HABATEIBHOTO IUKJIA, TJIaBHAS [EJIb KOTOPBIX 3aKII0YaeTCs
B U3YYCHHUH TIPUPOJIBI.

Pe3yabTaTam ocBoeHMsI Kypca XMMHUU
[Tpu u3ydeHNr XMMUU B OCHOBHOU ITKOJIE 00€CIIeYNBACTCS JOCTHKCHUE TNYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX PE3YIbTATOB.
JIMYHOCTHDIE:
e B IICHHOCTHO-OPUEHTAIIMOHHOW c(hepe — YyBCTBO TOPJAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKy, TYMaHU3M, OTHOIIICHHE K TPYIY,
1I€JICYCTPEMIICHHOCTb;



¢dbopMupoBaHKe LIEHHOCTHU 30POBOT0 U 0€30MacHOro 00pa3a KHU3HU; YCBOSHHE IPaBIJI MHANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€3011aCHOTO MTOBE]]CHUS
B YPE3BBIYANHBIX CUTYALUAX, YTPOXKAIOIINX KU3HU U 3 0OPOBBIO JIIOIEH;

B TPYJIOBOH chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AasibHEHIIeH 00pa3oBaTeIbHOI TPAEKTOPHUH;

B MI03HABATEJIbHOW (KOTHUTUBHOW, MHTEIJIEKTYaIbHOM) cepe — yMEHHE YIpaBisATh CBOEH MO3HABATENIbHON AEATEIbHOCTHIO.

(hopMHpOBaHKE OCHOB IKOJIOTUIECKOH KYJIBTYpBI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO YKOJIOTHUECKOTO MBIIUICHUS, Pa3BUTHE OTIBITA
9KOJIOTUYECKHU OPUEHTUPOBAHHOHN pe(IIeKCHBHO-OLIEHOYHON U MPAKTUYECKOW JIeATEbHOCTH B dKM3HEHHBIX CUTYyallUsX;

MeTranpeamerHble:

YMEHHUE CaMOCTOSATEJIBHO ONPEENATh LeIM CBOEro OOydeHUs, CTaBUTh U (OpMYIMpPOBATh Uil ceOsi HOBblE 3ahaud B yuébe M IM03HaBaTEIbHOMN
JeATEIIbHOCTH, Pa3BUBAaTh MOTUBBI M MHTEPECHI CBOEH ITO3HABATEIIBHON JEATEIBHOCTH;

YMEHHUE CaMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JOCTM)KEHHUS IieJieil, B TOM 4HClie aJllbTepHAaTHBHbIE, OCO3HAHHO BhIOMpaTh Hauboiee 3(deKkTuBHBIC
crocoObl peleHus! y4eOHbIX U MI03HAaBATEIbHBIX 3aa4;

YMEHUE COOTHOCUTH CBOM JACHCTBUSA C IUIAHUPYEMBIMHU PE3yJbTaTaMM, OCYLIECTBIIATH KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLIECCE JOCTHKECHUS
pe3yJsibraTta, OIpenesaTh CocoObl AEUCTBUN B paMKax MpeIoKEHHbIX YCIOBUH U TpeOOBaHMN, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUU C
HU3MEHSIOIIEHCS CUTYallueH;

YMEHHE OIIEHUBATh [IPaBUIIBHOCTh BBITIOJIHEHUS yueOHOU 3a/1auk, COOCTBEHHBIE BOBMOXKHOCTH €€ pelleHus;

BJIaJICHUE OCHOBaMHM CaMOKOHTPOJISl, CAMOOLIEHKH, NMPHHATUS PEIIEHUH W OCYIIECTBICHHS OCO3HAHHOTO BbIOOpa B y4yeOHOH M MO3HaBaTEIbHOMN
NEATEIBbHOCTH;

YMEHHUE ONpeeNsATh MOHATHS, CO37aBaTh OOOOIEHHs, yCTaHABIMBATh AHAJIOTHH, KIacCHU(PUIUPOBATh, CAMOCTOSTENHHO BBIOMpATh OCHOBAHMUSA U
KpUTEpUHU JUIsl KIaccu(pUKaIK, YCTaHaBIUBAaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTUYECKOE PACCyXkICHHUE, yMO3aKIIoueHne (MHIYKTUBHOE,
JEAYKTUBHOE U 110 AaHAJIOTUN) U J€1aTh BBIBOJBL;

YMEHUE cO3/1aBaTh, IPUMEHSTH U IPEOOPa30BbIBATh 3HAKH U CUMBOJIBI, MOJIEIH U CXEMBI JJIs PEIIEHUs YUeOHbIX U 03HABATEIbHBIX 33/]a4;

YMEHHUE OpPIraHM30BBIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ICSTEIBHOCTh C YUHMTEIEM M CBEPCTHUKAMH; pabOTaTh MHIMBHIYaJbHO U B
Ipynme: HaxoguTh oOIlee pelIeHHe M pa3peliatb KOH(MIMKTBI Ha OCHOBE COIJIACOBaHMS MO3MIMH M ydéTa HHTEpecoB; (OPMYIHPOBATH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

YMEHHE OCO3HAHHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBHUH C 3a1a4€il KOMMYHMKALUH JIJIs1 BBIPA)KEHUS CBOUX YYBCTB, MBICIIEH U
noTpeOHOCTEH; IITAHUPOBAHUS M PETYIISIIIMKA CBOCH AEATEIbHOCTH; BIaJICHIE YCTHON M MUCHbMEHHOMW PEUYbI0, MOHOJIOTMYECKOW KOHTEKCTHON PEUbIo;
(opMHUpOBaHKE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIB30BaHUs HH(OPMAIIMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHH;

(hopMHUpOBaHKE U PAa3BUTHE SKOJOTUYECKOTO MBIIUICHHS, YMEHUE NMPUMEHSATh €T0 B IMO3HABATEIbHONH, KOMMYHUKAaTUBHOW, COLMAIILHONW MPAKTUKE U
npogeccuoHalIbHON OPUEHTALMH.

IIpeamerHsbIe:
1.B no3naBaTesibHOM cepe:

AaBaThb OMPEACTICHUSA N3YYCHHBIX MOHATHUH: «XHUMHUYECCKUM 9JICMCHT», «aTOM», «MOH», «MOJICKYJIa», «IIPOCTBIC U CJIOXHBLIC BCIICCTBA», KBCUICCTBO»,
XUMHUYCCKasA (1)0pMyJ1a», «OTHOCHUTCJIbHAas1 aTOMHAsA MacCcCa», «OTHOCHUTCJIbHAA MOJICKYIISIpHAd MaccCa», «BaJICHTHOCTb», «CTCIICHb OKHUCIICHUS»,
(KpUCTAJINIMYCCKad PpCHICTKA», «OKCHUABD», «KHCJIOTbD», «OCHOBAHUA», «COJINY, ((aM(bOTepHOCTI)», CKUHAUKATOP», <<HepI/IOI[I/I‘-ICCKI/II71 3aKOH),



«eproandecKas TaOIUIAy, «H30TOMBDY, «XUMUYECKAs CBS3bY», «IIIEKTPOOTPUIIATEIBHOCTDY, «XUMHUYECKAs PEAKIUN», «XUMUYECKOE YpaBHEHUEY,
«TE€HETUYECKas CBA3bY», KOKUCICHUEY, «BOCCTAHOBIICHUEY, «AJIEKTPOJIUTUYECKAS JUCCOLMALIMY, «CKOPOCTh XUMUYECKON PEaKLIUun»;

OMHCaTh IEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO MPOBEACHHBIE XUMUUYECKUE YKCIIEPUMEHTHI;

OMMCHIBATh U PA3JINYaTh U3YUEHHBIE KIACChl HEOPTaHUUECKUX COECAUHEHUM, IPOCTHIE U CJIOKHBIE BEILIECTBA, XUMUYECKHUE PEAKIINH;
KJIaCCU(UIIMPOBATh U3YUCHHbIE OOBEKTHI U SIBJICHHUS;

JIeNaTh BBIBOJABI M YMO3AKIIOUEHHS U3 HAONIOICHUH, U3YYCHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB
10 aHAJIOTUU CO CBOMCTBAMU U3YYCHHBIX;

CTPYKTYpPUPOBATh U3YUYECHHBIN MaTeprall U XUMUYECKYI0 HH(POPMAIIHIO, TOIYYSHHYIO U3 JPYTUX UCTOUHUKOB;

MOJIETUPOBATh CTPOEHHE aTOMOB 3JIEMEHTOB 1-3 MepHo0B, CTPOEHUE MPOCTHIX MOJIEKYJ;

2.B 11eHHOCTHO — OPUEHTALMOHHOM cepe:

AHAJIM3UPOBATh MW OLCHUBATH IIOCICACTBUA JIA OKPY)KaIOHIeI\/JI CpeAabI OBITOBOI H HpOPI3BO)1CTBeHHOI>i JACATCIIPHOCTH YE€JIOBCKA, CBSI3aHHOU C
nepepaboTKO BEIIEeCTB;

3. B TpynoBoii cepe:

IIpOBOAUTDH XUMHYECKHI OKCIICPUMCEHT,

4. B cepe 06e30macHOCTH KU3HEAEATETbHOCTH:

OKa3bIBAThH IICPBYIO ITOMOIB IIPU OTPABJIICHUAX, OKOTaX U APYIUX TpaBMax, CBA3aHHLIX C BCIICCTBAMHU U J'Ia60paT0pHBIM 060py,HOBaHI/ICM

ConeprkaHre OCHOBHOT'O 00I1Iero o0pa3oBaHus
9xnacc

BBenenue. O01mas XapakTepucTHKA XUMUYECKHX JIEMEHTOB U XUMHUYecKuX peaknuii. Ilepuoanyecknii 3akon u [lepuoguyeckas cucrema
xumuvecknx yaementoB JI. U. MenneneeBa (13 u)

XapakTepucThKa 3JIEMEHTa MO ero mnojoxkeHuto B Ilepuogmueckoit cucteMe xumuueckux snemeHToB JI. M. MenpaeneeBa. CBoilcTBa OKCHAOB, KHUCJIOT,
OCHOBaHUH U COJIEH B CBETE TCOPHH ICKTPOIUTHUECKON AUCCOIMAIIUN U OKUCIICHUS-BOCCTaHOBIIeHUS. [IoHITHE O MepeXoaHbIX dIeMeHTax. AMGPOTEPHOCTb.
I'enetnueckuii psg nepexoaHoro sneMeHTta. [lepuoanyeckuit 3akon u Ilepuoauueckasi cucrema xumuueckux 3imeMeHToB [[. M. MenneneeBa. Xumudeckast
OpraHu3alus >KUBOM M HEXKUBOM MPUPOJbI. XUMUYECKUN COCTaB fA/Ipa, MAHTUH U 36MHOM KOpbl. XMMUYECKUE JIEMEHTHI B KJIETKAX KUBBIX OPraHU3MOB.
Maxkpo- 1 MukposneMeHTsl. O0001IeHrne CBeIeHNI 0 XUMUYECKUX peakiusax. Knaccudukanus XUMUYECKUX PEaKuil M0 pa3IUYHbIM MPU3HAKAM: «UUCIO U
COCTaB pEarupymoIlIux U 0Opa3yIOIIMXCS BEIIECTB», «TEIUIOBON 3(PQPEKT», «HAIMpaBICHUEY, «U3MEHEHUE CTCIICHEH OKHCIICHUS JJIEMEHTOB, 00pa3yroIInux
pearupyroiue BeliecTBay, «basza», «UCHOJIb30BaHUE KaTanuzatopa». [IoHATHE O CKOpOCTH XMMHYECKOW peakuuu. DakTopbl, BIUSAIONIME HA CKOPOCTh
XUMHUecKHX peakiuid. Karanuzatops! u katanus. MHruOUTopbl. AHTHOKCHIAHTBI.



JdemoHcTpaumu.

Paznuunbie hopmel Tabmmnsl JI. M. MenneneeBa. Moaenu aToMoB 3eMeHTOB 1—3-ro nmepruoaoB. Mojenb CTPOSHHUSI 36MHOTO Iapa (IonepevyHblid pa3pes).
3aBUCUMOCTb CKOPOCTH XMMHYECKOM pEaKLHUU OT IPHUPOJbl pearupyrolux BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEakLUu OT KOHLEHTpaLUH
pearupyromux BeIeCTB. 3aBUCUMOCTb CKOPOCTHM XMMHYECKOH peakLuu OT IJIOUIAJU CONPHUKOCHOBEHHUS PEarupyrolX BELIECTB («KHUIIIUN CII0i»).
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIUU OT TeMIEepaTypbl pearvpyrolux BElIEeCTB. ['OMOreHHBbIH M IeTepOreHHbIN KaTanu3bl. DepMeHTaTUBHBIN
karanu3. Marubupoanue.

JlabopaTopHbIe ONBITHI.

1. IlommydyeHne TUIpOKCHIAa HUHKA U UCCIEI0OBAaHUE €ro CBOMCTB. 2.MonenupoBanue nocrpoenus Ilepnonnueckoit cucreMsl Xxumudeckux ainemeHTos . W.
Menpeneesa. 3. 3aMmelieHue xene3oM Menu B pactBope cynbdara meau (I1). 4. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT IPUPOJIbl pearupyromux
BELIECTB HA IPUMEPE B3aUMOAECHCTBHSI KUCIOT ¢ METAJIJIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH pPEaKIMH OT KOHIEHTPALMH PEarupyrolluX BEIIECTB Ha NMpHUMEpPE B3aUMOAECHCTBHS IIMHKA C COJSHOM KHCIOTON
pa3Iu4HON KOHIIEHTPALUH.

6. 3aBHCHMOCTh CKOPOCTHM XHMHYECKOH pEakIuH OT IUIONIaJH CONPUKOCHOBEHHS pEearupyrollux BemecTB. 7. MoIENIMpoBaHUE «KHUIISIIErO Cios». 8.
3aBUCUMOCTh CKOPOCTH XUMHUECKOM peaklyu OT TeMIIepaTyphl pearupyromnx BeIeCTB Ha mpuMepe B3auMoieicTBus okeuaa meau (II) ¢ pactBopom cepHoit
KHCIIOTHI pa3IMuyHOM TemmepaTypbl. 9. Pa3noxenue nepokcuia Bomopoa ¢ momoiibio okcuaa mapranma (IV) m karanasel. 10. OOHapyxeHHe KaTasla3bl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMoeiCTBUS KUCIIOT ¢ METANIaMH YPOTPOIIMHOM.

IIpenmeTHbIe pe3yJIbTaThI 00y4YeHHS

Yvyamuiics 10JIKeH ymems:

HCIIOJIb30BaTh MPHU XapaKTEPUCTUKE MPEBPAIICHUN BEIIECTB MOHATUS: «XUMHUECKAsl PEAKIHs», «PEAKIMH COETUHEHUN», «PEaKLUU Pa3IOKEHUN», «PEeaKINH
oOMEHa», «PeaKIMU 3aMELICHHS», «PEAKIMU HEUTpaIH3alUn», <«IK30TEPMHUECKUE PEAKIMU», «IHIOTEPMHUUYECKHE DPEaKLUUN», «OOpaTHMbIC pPEaKLUn,
«HEOOpaTUMBbIE pPeaKLUN», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUN», «TOMOI'€HHBIE PEAKIIMNY, «[€TEPOr€HHbIE PEAKIIUN», «KATATUTUYECKUE PEAKLIUNY,
«HEKATAIUTHYECKUE PEAKINI», «TEIUIOBOH 3 (HEeKT XUMUUECKOH peakium», «CKOPOCTh XUMHUYECKON PEeaKIUn», «KaTalInu3aTop;

XapaKTEePU30BaTh XUMHUYECKUE dJIEMEHTHl 1—3-r0 meproioB Mo ux mnojiokeHuto B [lepuogmdeckoit cucreme xumudeckux anemeHToB JI. M. MeHneneena:
XMMHUYECKUH 3HAaK, MOPSAJIKOBBIM HOMEp, MEPUOJ, IpyIlIa, NOArpYINa, OTHOCUTENIbHAsI aTOMHAsl Macca, CTPOCHUE atoMma (3apsf sjpa, 4MciIO MPOTOHOB U
HEHTPOHOB B sizipe, 001Iee YUCIIO 3IEKTPOHOB, PACTIPEIEIEHUE SJIEKTPOHOB 0 AJIEKTPOHHBIM CJIOSIM, IPOCTOE BEIIECTBO, (JOPMYIIa, HA3BaHUE U THII BBICLIETO
OKCH/JIa ¥ THJIPOKCHU/IA, JIETYYEro BOJIOPOHOTO COSAUHEHUS (/i1 HEMETAJIIOB));

XapaKTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB U THUAPOKCHJIOB; NMPUBOJUTH MPHUMEPHl PEaKLUi, MOITBEPKAAIOMMX XUMUYECKUE
cBOMcTBa aM()OTEPHBIX OKCUIOB U THIPOKCHU/IOB;

JlaBaTh XapaKTEPUCTUKY XMUMHUYECKMX peakUuil M0 4YHMCIy M COCTaBy MCXOAHBIX BEIECTB U NPOIYKTOB pEaKLUH; TEIUIOBOMY 3(PQEKTy; HalpaBlICHUIO
MIPOTEKAHUS PEaKLMU; U3MEHEHUIO CTENIEHEN OKHUCIIEHNUS 2JIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJIHBIX BELIECTB; YUaCTHIO KaTaau3aTopa;

OOBSICHATh U IPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPHIX (aKTOPOB (IPUPOAA Pearupyrolx BEIECTB, KOHLIEHTPALUs BEIECTB, AABICHHE, TEMIEpaTypa,
KaTaJau3aTop, NOBEPXHOCTh COIPUKOCHOBEHUS PEarupyroOIIMX BEIIECTB) HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

HaOJI0aTh M ONMCHIBATh YPAaBHEHUS PEAKLUN MEKAY BEILIECTBAMHU C IIOMOLIBIO €CTECTBEHHOTO (PYyCCKOI'0 WIIM POIHOTO) SI3bIKA U SI3bIKa XUMUU;



MIPOBOJUTH OMBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBOHCTBA aM(OTEPHBIX OKCHUIOB M THAPOKCHUIOB; 3aBUCHMOCTb CKOPOCTH XMMHYECKOW PEaKIUU OT
pasznuuHbIX (PaKTOpPOB (MPUPOAA pearrpyrollux BEIIeCTB, KOHLEHTPALUs BEIECTB, JaBICHHUE, TEMIepaTypa, KaTajau3aTop, HOBEPXHOCTh COMPUKOCHOBEHUS
pearupyromux BEIIeCTB).

MeTanpeamMeTHble pe3yJibTaThl 00y YeHUs

VYyamuiics 10JI2KeH ymems:

OTIPEACIIATH 1IeNIb yYeOHON AESITeNbHOCTH C TOMOIIBIO YUUTENS U CaMOCTOATEIBHO, HCKaTh CPEACTBA €€ OCYIIECTBICHUs, paboTas Mo IUIaHy, CBEPSATh CBOU
JEUCTBUS C LIEIbI0 U IPU HEOOXOAMMOCTH MCTIPABIIATH OIIMOKH C IOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;

COCTaBJISITh aHHOTALIMIO TEKCTA;

CO3/7aBaTb MOJIEJIM C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHHEM MX B IMPOCTPAHCTBEHHO-TpapUuecKkodl WU 3HAKOBO-
CUMBOIIMYECKOU popme;

OTpeAeIATh BUAbI KJIaCCU(PUKALUU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBIIATH MPSMOE I€TyKTUBHOE JOKA3aTENbCTBO.

Tema 1. Metauibt (18 )

[lonoxxenne wmerauoB B Ilepuoanueckoit cucreme xumudeckux dnemeHToB [I. M. MenneneeBa. Metannudeckas KpUCTaLIMYeCKass peEIIETKA U
MeTaJUTMYecKass XuMudeckasi cBsizb. O0mue (usnyueckne cBoiicTBa MeTauioB. CruiaBbl, UX CBOWCTBAa M 3HAYCHHE. XUMHUYECKHE CBOMCTBA METAIJIOB KaK
BOCCTAHOBUTEJNIEH, a TaK)Ke€ B CBETE UX MOJOXKEHHUS B DJIEKTPOXUMHUECKOM Py HampspkeHUH MeTtayuioB. Kopposus meTamioB U crocoObl OOpeObI ¢ HEll.
Mertamnsl B ipupoje. Obmume crnocoObl UX MOTydeHUsI.

O0mas XapakTepuCcTHKA IeJO0YHBIX MeTa/uioB. Metamisl B npupojge. O6mue cnocoOsl ux nonydeHus. Ctpoenue atomoB. lllenouynble meTamabl —
MpOCThIe BelllecTBa. BakHellne coeMHEHUs LIENOYHBIX METAIIOB — OKCHJIbL, TUAPOKCUABI U COJU (XJIOpUIBI, KapOOHATHI, Cyab(aThl, HUTPATHI), UX
CBOWCTBa U IPUMEHEHHE B HAPOTHOM Xo03siicTBe. Kanuiineie ynoopenus.

OO0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHOil noarpynnsl Il rpynnsi.

Crpoenue aromos. lllenouyHo3emMenbHbIE METANIIBI — IPOCTHIE BELECTBA. BaxkHelne coelMHEHNUS IEI0UHO3EMENBHBIX METAJUIOB — OKCH/IbI, THIPOKCHIBI
1 coyH (XJIOPHUIBI, KapOOHATHI, HUTPATHI, CYIb(haThl, pocdaTsl), UX CBOMCTBA M MPUMEHEHUE B HAPOTHOM XO3SIHCTBE.

AJIIOMUHUIA.

Crtpoenue atoma, pu3nveckre U XUMUYECKHE CBOMCTBA MpOCTOro BemiecTBa. CoelMHEHUsT aTIOMUHUS — OKCUJ U TUIPOKCUI, MX aM(OTEpHBIN XapakTep.
Baxneiimne conu amomunus. [IpuMeHenne aTtoMUHNS U €70 COCIUHEHHMN.

Keueso.

Ctpoenue aToMa, pu3MUECKHE ¥ XUMUYECKHe CBOHCTBA MPOCTOro BelecTsa. I enetnueckue psjsl Fe*? u Fe
Baxneliume conu xesne3a. 3HaUeHHUE )KeJle3a U €ro COSAUHEHUN I PUPOJIBI M HAPOJAHOTO XO35ICTBA.
JdeMoHcTpanum.

OO0pa3sipl HIENOYHBIX U MIETOYHO3EMENbHBIX MeTauioB. O0pa3isl criiaBoB. B3anMozeiicTBie HaTpus, TUTHS U KalbIUs ¢ BOJoW. B3auMoneiicTBue HaTpus u
MarHus ¢ KUciopoaom. Bzanmoneiictere MetaiioB ¢ HemeTauiamu. [lonydenue runpoxcuaos xenesa (1) u (I10).

JlabGopaTtopHble ONbITHI.

+3



12. B3aumopeiicTBie pacTBOPOB KUCIOT U coyiell ¢ meTtauiamu. 13. O3HakoMieHue ¢ pyaamu kenes3a. 14. OkpammBaHHE MJIaMEHH COJISIMM ILETOYHBIX
MeTauioB. 15. BzaumogelictBue Kanpius ¢ Boaou. 16.1Tonyyenue ruipokcuaa KajabliMs U UCCIICIOBAHUE €r0 CBOMCTB.

17. TlonyyeHue TUIpPOKCHA AIFOMUHUS M UCCIEI0OBaHUE ero cBoMcTB. 18. B3aumopelicTBue xenesa ¢ coistHoW kucinoToi. 19. Ilomyuenue ruapokcuioB
xenesa (II) u (III) u u3yueHne ux cBOMCTB.

IIpeamMeTHbIe pe3yJbTaThl 00y4YeHUs

VYyamuiics 101KeH ymenv:

WCIIONB30BaTh TPH XAPAKTEPUCTHKE METAUIOB M HX COCIUHECHUM TOHATHUS: «METAJUIbD), «PsSJ AaKTUBHOCTH METAJIOBY», «IIEJIOYHBIE METAJLIbI,
«UIEIIOYHO3EMENTbHBIE METAJUIbI», UCIIOJIb30BATh UX MPU XapaKTEPUCTUKE METAJUIOB; J1aBaTh XapAKTEPUCTUKY XUMUYECKUX JIEMEHTOB-METAIIOB (IIETOYHBIX
METAaJIJIOB, MarHus, KaJbIus, AIIOMUHUSA, JKeJie3a) 10 UX MoJiokeHuio B [lepuoanmdeckoit cucreme xumudeckux 3yeMeHToB J[. 1. MenneneeBa (XumMuuecKkuit
3HAK, MOPSAKOBBIA HOMEp, EPUO/I, TPYIIIa, MOATPYIIa, OTHOCUTENIbHAS aTOMHAsl Macca, CTpPOSHUE aToMa (3apsial Sapa, YUCIO MPOTOHOB U HEUTPOHOB B SApE,
oO1iee 4HCIIO DJIEKTPOHOB, pacIpe/esieHue 3JIEKTPOHOB MO JJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (OopMylia, Ha3BaHWUE M THUII BHICIIETO OKCHUIA H
THUIPOKCHUIA);

Ha3bIBaTh COCIMHEHUSI METAJIJIOB M COCTABIIATH UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, O0IIHe (PU3NUECKe U XMMUUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB;

OOBSACHATh 3aBUCUMOCTb CBOWCTB (MJIM MpEACKa3blBaThb CBOICTBA) XMMHUYECKHUX 3JIEMEHTOB-METAIOB (paauyc, METaUIMYECKHE CBOWCTBA 3JIEMEHTOB,
OKHUCJIUTETHHO-BOCCTAHOBUTENILHBIE CBONCTBA JJEMEHTOB) U OOpa3yeMbIX HMH COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBOWMCTBAa BBICIIMX OKCHAOB U
THAPOKCHUIOB, OKUCIUTEIFHO-BOCCTAHOBUTELHBIE CBOMCTBA) OT moyiokeHus B [lepuoandeckoit cucteme xummaeckux snemenToB J[. . Menpaeneena;
OIMHCHIBAThH O0IINE XMMHUYECKHUE CBOMCTBA METAJUIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POAHOTO) SI3bIKA U SI3bIKA XUMUH;

COCTaBJISTh MOJIEKYJSIPHBIC YPABHEHHS PEAKITUH, XapaKTePU3YIONINX XUMHUUECKHE CBOMCTBA METAJIJIOB M UX COSWHEHUMN, a TaKKe AJICKTPOHHBIC YPaBHEHUS
MIPOLIECCOB OKUCJICHUS-BOCCTAHOBIICHHUS;

YpaBHEHUS IJICKTPOJIUTHUECKON JUCCOITHAIIMH; MOJICKYJISIPHBIC, TTOJIHBIE M COKPAIIICHHBIC HOHHBIC YPaBHEHUS PEAKIIMHA C YIaCTHEM DJICKTPOJIUTOB;
yCTaHaBIMBATh MPUUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XMMUYECKOW CBS3BIO, THUIOM KPUCTAJUIMUYECKOM PEHIETKH METAIOB M HUX
COCTMHEHUH, NX 00MUMH (PU3NYECKUMH U XUMUYECKHUMH CBOMCTBAMU;

OIIMCHIBATh XMMHYCCKHE CBOMCTBA IIEIOYHBIX U IIEIIOYHO3EMEIbHBIX METAIIOB, 4 TAK)KEC AIIOMUHHS M JKejle3a M UX COCAUHCHUN C IIOMOIILIO €CTEeC TBEHHOTO
(PyCCKOTO MITM POJTHOTO) SI3BIKA U SI3bIKA XUMHH;

BBITIOJTHSATH, HAOJIFOIATh U ONMUCHIBATh XUMUYECKUI KCTICPUMEHT 110 PACTIO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCH/[-HOHOB;
AKCTICPUMEHTAIBHO UCCJICI0BATh CBOMCTBA METAJIOB U UX COSAUHEHUH, PeIIaTh SKCIIEPUMEHTAIIbHBIC 3371a4H 10 TeMe «MeTallTby;

OMUCHIBATH XUMUUYECKHUI SKCIIEPUMEHT C TTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKA U SI3bIKA XUMHH,

MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (HOpMYJIaM U YPAaBHEHHSIM PEAKIIUN, TPOTEKAIOMIUX C YIaCTHEM METAJIOB U UX COCIMHEHUH.

MeTanpeameTHble pe3yJabTaTbl 00yYeHU s

Yvyamuiics X0JIKeH ymemp:

paboTaTh MO COCTaBJIEHHOMY IUIaHY, MCIOJIb3YS Hapsiay C OCHOBHBIMH M JIOMIOJHHUTENIbHBIE CPEACTBA (CIPABOUYHYIO JUTEPATYPY, CIOXKHBIE MPUOOPHI,
cpenctBa UKT); ¢ momotipio yuutens oTOUpaTh s peuieHus yueOHbIX 3a7a4 He00X0JUMbIE CIIOBApH, SHIIUKIIONEIUH, CIIPABOYHUKH, JIEKTP OHHBIC AUCKU;



COIIOCTABJIATh U OTOMpPATh MHPOPMALHUIO, MOJYYEHHYIO W3 Pa3IMYHBIX MCTOYHUKOB (CIOBAapH, SHIMKIIONEINH, CIPABOUYHUKH, SJCKTPOHHBIC IHCKH, CETh
Hutepuer);

MPECTABIATH MH(OPMAIMIO B BUJIE TAOJHII, CXEM, OOPHOT'O KOHCIIEKTa, B TOM 4KcIie ¢ mpumeHenuem cpencts MKT;

0o OpMIITH CBOU MBICIH B YCTHOM M MHUCBMEHHOM PEeYH C YYETOM CBOUX YUEOHBIX U KU3HEHHBIX PEUYEBBIX CUTYAllU, B TOM YHCIIE C IPUMEHEHUEM CPEJICTB
UKT;

COCTaBJIATh PELICH3UIO HA TEKCT;

OCYILIECTBIIATH 10Ka3aTEIbCTBO OT POTUBHOTO.

Tema 2. IlpakTukym 1. CBoiicTBa MeTALJIOB M HX COeTHHEHUIT ( 24)

1. OcymiecTBieHHE LEMOYKA XUMHUYECKUX MpeBpamieHuii. 2. [loaydeHne u CBOMCTBA COCIMHEHMM MeTayuioB. 3. PemieHue sKcriepuMEHTAIbHBIX 3a/ad Ha
pacno3HaBaHUE U MOJIyYEHUE COEJUHEHUIN METAIIIOB.

IIpenmeTHbIe pe3yJIbTaThl 00y4YeHH S

Yyammiics 10J15KeH ymentv:

oOpaiatbcs ¢ 1abopaTOpHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU IPUOOPaMU B COOTBETCTBHUHU C ITPaBUJIaMU TEXHUKH 0€30I1aCHOCTH;

HaOJI0aTh 32 CBOUCTBAMH METAJUIOB M UX COCTMHEHUHN U ABICHUSAMH, IPOUCXOAALINMHU C HUMU;

OIHCHIBATh XUMUYECKHUI SKCTIEPUMEHT C MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SA3bIKA U SI3bIKA XUMHUU;

JIeNaTh BBIBOJIBI 110 pe3y/bTaTaM IPOBEJEHHOIO SKCIIEPUMEHTA.

MeTtanpeameTHble pe3yJIbTaThbl 00y4eHUs

Yvyamuiics 10JIKeH ymems:

OTIpeAeIsATh, UCXO0/1 U3 YueOHOM 3a/1aui, He0OOXOIMMOCTh UCIIOJIb30BAHUS HAOJIOIEHUS I SKCIIEPUMEHTA.

Tema 3. Hemertananr (28 u)

OO6mas xapakTepucTUKa HEMETAJUIOB: TMoJiokeHue B [leproanyeckoi cucteme xumuaeckux sneMenToB JI. M. MenneneeBa,0c00€HHOCTH CTPOSHHUSI aTOMOB,
aneKTpooTpuLareabHocTh (D0) Kakmepa «HeMeTaIMYHOCTH», psan D0. Kpucraminmueckoe CTpOEHHE HEMETAUIOB — IPOCTBIX BELIECTB. AJIOTPOINHS.
®uznyeckne cBOMCTBAa HeMeTaI0B. OTHOCUTEIBHOCTD MOHATHA «METAID) U «HEMETAILI».

Bopopoa.llonoxenue Bogopoaa B Ilepuoguueckoit cucteme xumuueckux siaemeHToB [[. M. MenneneeBa. Ctpoenue atoma u Mosekyibl. Ousnyeckue u
XUMUYECKHE CBOMCTBA BOJIOPO/IA, €r0 MOIYYEHUE U IPUMEHEHHUE.

Bona.

Crtpoenune monexynbl. Bogoponnas xumudeckasi cBsi3b. @u3ndeckue CBOMCTBA BOAbI. AHOMAaIUHU CBOMCTB BoAbl. ['uapodunsHbie u ruapodoOHbIe BEIIecTBa.
Xumuueckue cBoiicTBa Bojbel. KpyroBopot Boasl B ipupoae. Bomoouncrka. Aspanus Bonbl. beitoBbie GpuinbTpel. MuHepanbHble BOABL. JIUCTHINTUpOBaHHAS
BOJIa, €€ TMOJy4YE€HNE U TPUMEHEHUE.

O0mas XxapakTepuCcTHKA raJoreHoB.

Crpoenue atomoB. [IpocTbie BelecTBa U OCHOBHBIE COEIMHEHMSI TaJIOTEHOB, UX CBOMCTBA.

Kpatkue cBenenus o xiope, opome, ¢prope u ioze. [[puMeHeHne rajioreHoB 1 UX COSAMHEHUI B HAPOJIHOM XO3SHCTBE.

Cepa.



Crtpoenne aToma, aJuIOTPOIHUS, CBOMCTBA U NpuMeHeHne pomobudeckoit ceprl. Oxcunsl cepsl (IV) u (VI), ux nmomyuenue, cBoiictBa u npumenenue. Cepras
KHCIIOTa U €€ COJIH, UX PUMEHEHHE B HAapOAHOM Xo3stiicTBe. [Ipon3BOICTBO CEpHOM KUCTOTHI.

A3o0T.

CrtpoeHue aroma U MOJIEKYINbI, CBOMCTBA MPOCTOro BemiecTBa. AMMHAaK, CTPOCHHE, CBOMCTBA, MONTy4YeHHe U npuMeHeHue. Colu aMMOHUS, UX CBOWCTBA U
npumenenue. Okcuasl azota (1) u (IV).

A30THas KUCJIOTa, €€ CBOICTBA U IpUMEeHeHne. HUTpaThl 1 HUTPUTHL, TPoOIIeMa UX COAEPKAHUS B CEIBCKOXO3IUCTBEHHOM MPOYKIIMH. A30THBIC yI0OpEHUSI.
Dochop.

Crtpoenue aroma, aquIOTpOIUs, CBOMCTBa Oenoro u kpacHoro docdopa, nx npumeHenune. OcHoBHbIe coequHeHus: okcun (ochopa (V) u oprodochopnas
kuciota, pocdarel. DochopHbie yI0OpEeHHS.

Yraepoa.

Crpoenue aToma, auioTponusi, cBoiicTBa Moaudukanuii, npumenenue. Oxcuasl yriepona (II) u (IV), ux coiictBa u npumeHenue. KapOoHaThI: KalblMT,
coJla, MOTall, UX 3HAYEHUE B IIPUPOJE U KU3HU YEIIOBEKA.

Kpemnuuii.

Crpoenue aToma, KpUCTAJUIMYECKUI KpeMHUl, ero cBoiicTBa u npumenenue. Okcua kpemuus (IV), ero npuponassie pasHOBUAHOCTU. CHIIMKAThl. 3HaUEHUE
COEIMHEHUI KPEMHUS B )KUBOM M HEXMBOM npupoe. [IoHsATHEe 0 CHIIMKAaTHOW MPOMBIIIJIEHHOCTH.

JdemoHcTpauuu.

OO0pa31pl raloreHoB — MPOCTHIX BellecTB. B3anumoaeicTBIE rajloreHoB ¢ HaTpUEM, C alloMUHHEM. BeiTecHeHne Xj0poM OpoMa WM HOJa U3 pacTBOPOB UX
cosieii. BzaumoselicTBue cepbl ¢ MeTalllaMi, BOJOPOJIOM U KHCIOpOIoM. B3anMozelicTBUe KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. [lornomenue
yTJIEM PaCTBOPEHHBIX BELECTB MM ra3oB. BoccTaHoBieHne Meau u3 ee okcunaa yriaem. OOpa3ibl IPUPOAHBIX COEAMHEHUH XJlopa, cepbl, pochopa, yriepoaa,
kpemausa. OOpa3ibl BaxkKHEHIINX U1 HAPOIHOTO X034HCTBa Cyab(paToB, HUTPATOB, KapOOHATOB, (pocdaroB. OOpa3ibl cTEKIA, KEPAMUKH, [IEMEHTA.
JlaGopaTopHble ONBITHI.

20. Ilonydyenue u pacrnosHaBaHue Bojgopona. 21. MccnenoBaHue MOBEPXHOCTHOIO HATSKEHUS BOIbL. 22.PacTBopeHue mepMmaHraHaTa Kajlus WIH MEIHOTO
Kymnopoca B Bojie. 23. 'mnpatarus o6e3BokeHHoro cyibhara menu (I1). 24. M3roroBneHne runcoBoro oTmneyvarka.

25. O3HaKOMJIEHHUE C KOJUIEKIIHEH OBITOBBIX (GHIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEPAJIbHOM BObL. 27. KauecTBeHHas peakius Ha TajJoreHU I -HOHBI.
28. ITomyyenue u pacno3HaBanue kuciaopomaa. 29. ['openue ceprl Ha Bo3ayxe U B kuciopone. 30.CoiicTBa pazbaBiaeHHON cepHOW KHCIOTHL 31. M3ydyeHue
cBoiicTB amMmHaka. 32. Pacro3sHaBanue comneit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM KHUCIOTHL. 34. B3auMoeiicTBre KOHIICHTPHUPOBAHHON a30THOM
KUCJIOTHI ¢ Menbto. 35. ['openne dochopa Ha Bo3ayxe u B kucioponae. 36. PacmosnaBanue docdaros. 37. I'openue yris B kucioposae. 38. Ilomydenwue
YTOJILHOM KUCIIOTHI U U3ydeHue ee cBoucTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [lomydeHre KpeMHEBON KHCIIOTHI M U3y4YEHHUE €€ CBONCTB.

IIpenmeTHbIe pe3yJIbTAThI 00y4YeHH S

Yvyamuiics X0JIKeH ymemp:

HCII0JIb30BaTh IIPU XapaKTEPUCTUKE METAJUIOB U UX COEIMHEHUMN MOHATHUS: «HEMETAIUIBI», «TaJOr€HbI», «aJIJIOTPOIIHbIE BUJIOM3MEHEHUS», «GKECTKOCTh BOABI»,
«BpEMEHHas )KECTKOCTh BOJIbI», KITOCTOSIHHAS KECTKOCTh BOJBIY, «00I1ask ’KECTKOCTh BOJBIY;



JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-HEMETAIIOB (BOAOPOJA, TallOTEHOB, KUCIOPOAa, Cephl, azora, ¢ocdopa, yriepoma, KpeMHHS) MO HX
nosioxkeHuto B [lepuonnueckoi cucreMe XuMuaeckux siaeMenToB J[. . MeHneneeBa (XUMHUECKHUI 3HAK, TTOPSIKOBBIM HOMEP, TIEPHO/I, TPYIIA, TOArpyIIa,
OTHOCHTEIIbHASI aTOMHAs Macca, CTPOCHUE aToMa (3apsiy sSApa, YUCIIO MPOTOHOB U HEHTPOHOB B siApe, 0OIIEe YHCIIO SJEKTPOHOB, paCIpe/Ie]ICHIE dJIEKTPOHOB
M0 AJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (hOpMylia, Ha3BAaHUE M THUIl BBICIIErO OKCHJA M THAPOKCHIA, PopMyrna U XapakTep JIETy4ero BOJOPOJHOTO
COCIMHEHUS );

Ha3bIBATh COSIUHEHHS] HEMETAJNIOB M COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, 00IIHE (PU3NUECKHe U XUMUYSCKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB,;

OOBSCHATH 3aBUCUMOCTb CBOWCTB (WMJIM IMPEACKA3bIBaTh CBOICTBA) XMMHUYECKUX AJIEMEHTOB-HEMETAIIOB (paauyc, HEMETaUIMYeCKUe CBOWCTBA JIEMEHTOB,
OKHCJIUTEIPHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA OSJEMEHTOB) M O00pa3yeMbIX HMMH COCIWHEHUN (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIUX OKCHIOB U
TUAPOKCUIOB, JETYYUX BOJAOPOIHBIX COCAMHEHUN, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MojoXeHHs B llepuoanueckoil cucteMe XUMUYECKUX
anemenToB JI. 1. Menpeneena;

OIHCHIBATh O0IINE XMMHUYECKHUE CBOMCTBA HEMETAJUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POAHOTO) SI3bIKA U SI3bIKA XUMUMU;

COCTABJISITh MOJICKYJISIPHBIC YPaBHEHUS PEAKIIH, XapaKTePU3YIOIUX XUMHUYECKHNE CBOMCTBA HEMETAIIJIOB M X COCAMHEHUH, a TAK)KE SJIEKTPOHHBIC YPaBHEHUS
MIPOLIECCOB OKUCJIEHUS-BOCCTAHOBIICHMUS;

YpaBHEHUS IJIEKTPOJIUTUUECKON JUCCOITHAIINH; MOJICKYJISIPHBIC, TTOJIHBIE M COKPAIIICHHBIE HOHHBIC YPaBHEHUS PEAKIIMH ¢ YIaCTHEM DJICKTPOJIUTOB;
yCTaHaBIMBAaTh NPUYUHHO-CJIEACTBEHHBIE CBSI3M MEXAY CTPOEHHEM aToOMa, XMUMHUYECKOW CBSA3BIO, TUIOM KPHUCTAJUIMYECKOM PEHIeTKH HEMETANIOB U MX
COCTMHEHUH, NX 00MUMH (PU3NIECKUMH U XUMUYECKIUMH CBOMCTBAMU;

OIMKCHIBATH XUMHUYECKHE CBONCTBA BOJOPOJIA, TaJOTE€HOB, KUCIOPOIa, cephl, a3ora, gocdopa, rpadura, anMasza, KpeMHUs] U UX COCIUHEHUN C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

OIMHCHIBATH CIIOCOOBI YCTPAaHEHUS )KECTKOCTHU BOJIbI U BHIMIOIHITH COOTBETCTBYIOMINI MM XUMHYECKHI SKCIIEPUMEHT;

BBITIOJTHSITh, HAOJIOIaTh M OMMCHIBATH XUMUYECKHUIA SKCIIEPUMEHT IO PaCIO3HABAHUIO HOHOB BOJOPOa M aMMOHHUS, Cynb(haTt-, KapOoHaT-, CUIIMKat-, hocdar-,
XJIOpUI-, OpPOMU-, HOTUA-UOHOB;

AKCTICPUMEHTAIBHO UCCJIEI0BATh CBOMCTBA METAJNIOB U UX COSIMHEHHUH, PeIIaTh SKCIIEPUMEHTANIbHBIE 3371a4u TI0 TeMe «HemeTramiby,

OMUCHIBATH XUMHUUYECKHUI SKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKA U SI3bIKA XUMHH,

MIPOBOJIUTH PACUYETHI IO XUMHUSCKUM (HOpMYyJIaM U YPAaBHEHHSIM PEaKIIUH, TPOTEKAIOMIUX ¢ YIaCTHEM HEMETAUIOB U UX COCIMHCHUM.

MeTanpeameTHble pe3yabTaTbl 00y4eHU s

Yyamuiics 10JI2KeH ymems.

OpPraHU30BBIBATH YUCOHOE B3aMMOJICHCTBHE B TpyMIe (PacpeeisaTh POJIH, JOTOBAPUBATELCS APYT C IPYrOM U T. 11.);

MpeABUACTh (IPOTHO3UPOBATH) MOCICACTBHUS KOJUICKTUBHBIX PEIICHUIA;

MMOHUMATh MIPUYMHBI CBOETO HEYCIIeXa U HaXOJUTh CIIOCOOBI BBIXO/1a U3 3TOW CUTYAIIHH;

B JIMAJIOTE C yYUTENIEM YUUThCS BhIPAOATHIBATh KPUTEPUH OLIEHKU U ONPEIENsTh CTETIEHb YCIEITHOCTH BBHITIOJHEHHS CBOel pabOThl M pabOThI BCEX, HCXOMS U3
MMEIOIINXCSI KPUTEPUEB, COBEPIIICHCTBOBATH KPUTEPHUH OLICHKHU U TIOJIb30BATHCSI UMU B X0J1€ OIIEHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MTOATBEPIKIATh ApTyMEHTHI (DaKTamu;



KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
CIIyIIaTh APYTUX, NBITATbCS IPUHUMATD JPYTYIO TOUKY 3pEHHUSI, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATH pedpepat mo onpeaeneHHoON hopme;

OCYHIECTBJISATh KOCBEHHOE Pa3/IeIUTEIbHOE 10KA3aTENbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coefuHeHUIT HeMeTAJL10B (3 1)

1. Pemenue skcnepuMeHTaNIbHbIX 3a1a4 1o Teme «lloarpynna rajmoreHoy». 2. PemeHue skcnepuMeHTanbHBIX 3aaa4d 1o teme«lloarpynna kucnopona». 3.
Pemenue sxcnepuMeHTaNbHBIX 3a1a4 110 Teme «lloarpynna azotay». 4. Pemenne skcriepuMeHTaNbHBIX 3a7a4 1o teme «lloarpynna yraepoaa». 5. [lonyuenue,
coOupaHHe U paclo3HaBaHUE T'a30B.

IIpenmeTHbIe pe3yJIbTaThI 00y4YeHH S

Yyamumiics 10J2KeH ymems:

oOpaiatbcs ¢ 1abopaTOpHBIM 000pPYI0BAaHUEM U HarpeBaTeIbHBIMU IPUOOpaMH B COOTBETCTBUU C MPaBUIaMH TEXHUKU O€3011aCHOCTH;

HaOII0AaTh 32 CBOMCTBAMM HEMETAJJIOB U MX COAMHEHUH U SBICHUSAMU, IPOUCXOIAIINMHU C HUMH;

OIUCHIBATh XUMUYECKHUI SKCIIEPUMEHT C MTOMOIBIO €CTECTBEHHOIO (PYCCKOT0 UM POJHOIO) SI3bIKA U A3bIKa XUMUU;

JIENaTh BBIBOJIBI 110 pe3y/IbTaTaM IPOBEJEHHOTO SKCIIEPUMEHTA.

MeTtanpeameTHble pe3yJbTaThbl 00y4eHHs

Yyamumiics 10J15KeH yments:

OTIpeeINsATh, UCXO0/1 U3 YueOHOM 3a/1aui, He0OOXO0IMMOCTh UCIIOJIb30BAHUS HAOJIIOIEHUS I HKCIIEPUMEHTA.

Tema 5. O6061eHre 3HAHMT 10 XHMHUH 32 KYPC OCHOBHOIi IIK0JbL. ( 9 yac)

[Tepuonnueckuii 3axkoH u llepunonndeckas cucrema xumuueckux 3nemMeHToB JI. M. MenneneeBa. @U3MYECKHII CMBICI MOPSIKOBOTO HOMEpA 3JIEMEHTA,
HOMEPOB IEPUO/IA U TPYMNIIBI. 3AKOHOMEPHOCTH N3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAMHEHHUN B IEPHOaX U IPYMIAX B CBETE MPEACTABICHUI O CTPOCHUH
aTOMOB 3JIEMEHTOB.

3HaueHUE NEPUOAMYECKOrO 3aKOHA. BHIbl XMMHUECKMX CBA3€M M THUIBI KPUCTAUIMYECKUX pEHIETOK. B3auMOCBsI3b CTPOEHHMS M CBOWMCTB BEILECTB.
Krnaccudukanms XuMH4ecKuX peakiyii o pa3aIudHbIM MPU3HaKaM (YHCIIO U COCTAaB Pearupyromnmx 1 o0pa3yrolnxcs BeIEeCTB; HATNYKe

rpaHuIbl pasaena ¢as; TermioBoil 3G dexr; n3MeHeHne CTeneHel OKUCICHUsT aTOMOB; UCIOJIb30BaHUE KaTalU3aTOpa; HaNpaBieHue MpoTekaHus ). CKOpoCcTh
XUMHUYECKHX peakiuii v (akTopsl, BIusomue Ha Hee. OOpaTUMOCTh XUMUYECKUX PEAKIUN U CIIOCOOBI CMEIIEHUS! XUMHUECKOTI0 paBHOBECHSI.

[IpocTeie M cioxkHBIE BewlecTBa. MeTamibl M HeMeTallibl. ['eHeTHuecKue psiibl MeTala, HeMeTalyla M NepexoJHoro Meramiaa. OKCHIBIM THMIPOKCH b
(ocHOBaHMS, KUCIOTHI, aM(OTEepHbIE THAPOKCUABI), conu. VX cocTaB, kiaccudukanysa U o0IIMe XMMUYECKHUE CBOWCTBA B CBETE TEOPHH AJIEKTPOIUTUUECKOM
JUCCOLIMALINY.

JIMYHOCTHBIE Pe3yJbTAThI 00yYeHUs

Yyammiics 10J17KeH:

3HAMb U HOHUMAMb. OCHOBHBIC MCTOPUYECKUE COOBITHSA, CBS3aHHBIC C Pa3BUTHEM XHMHUU U OOIIECTBA; AOCTHKEHHUS B OOJACTU XUMHUH U KYyJIbTypHBIC
TpaauIuHy (B YaCTHOCTH, HAYYHBIC TPAIUIIUH) CBOCH CTPAaHbI, OOIEMUPOBBIE JOCTIKEHHS B 00JIACTH XMUMHUH; OCHOBHBIC TIPUHIIMITHI M TIPABUJIa OTHOIICHHS K
MIPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a )KHU3HH U 3I0POBbECOEPEraroINX TEXHOIOT U



ImpaBHJia MMOBCACHUA B T-IpE’:fiBI:I‘IElIt/'IHbIX CUTyallusdX, CBA3aHHLIX C BO3H€ﬁCTBH€M Pa3IMIHBIX BCUICCTB; OCHOBHLIC IIpaBa U O6$I321HHOCTI/I TpaxJaaHruHa (B TOM
YHCIIe yYallerocs ), CBA3aHHbIE C TUYHOCTHBIM, MPOPECCHOHATBHBIM U JKU3HEHHBIM CAMOOTIPE/ICIICHUEM;
COLIMATILHYIO 3HAUMMOCTh U COJIepKaHue POGECCUil, CBSI3aHHBIX C XUMUCH;
UCHBIMBIEAMb . YYBCTBO TOPIOCTH 32 POCCUNMCKYI0 XUMHUYECKYIO HAYKY U YBa)KCHHE K UCTOPHH €€ Pa3BUTHUS; YBAXKEHUE W MPHUHITHE AOCTHKCHUNA XUMUU B
MUpE; JTI000Bb K PUPO/IC; YBAKEHHUE K OKPYKAIOUIMM (y4JaIluMCsl, YIUTEIISIM, POAUTEIISIM U JIp.) — yYMETh CIyIIaTh U CIBIIATh ApTHEPA, IPU3HABATH IIPABO
KaXJ0ro Ha COOCTBEHHOE€ MHEHHE, MPUHUMATh PEIICHUS C YYeTOM IMO3UIMI BCEX YYAaCTHUKOB; UYBCTBO MPEKPACHOTO U ICTETHMUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MUPOM BEIIECTB U UX MPEBPAIICHUN; CAMOYBAXKEHHE U SMOIIMOHAIBHO-TIOJIOKUTEIILHOE OTHOIIICHUE K ce0e;
npuszHasamp: 1EHHOCTH 3JJ0POBBS (CBOETO U IPYrUX JIOJEH ); HEOOXOIUMOCTh CAMOBBIPAXKEHHUS, CAMOpEaTH3aIlH, COIIMATLHOTO MPU3HAHUS;
0CO3HaA8amb: TOTOBHOCTh (MM HETOTOBHOCTH) K CAaMOCTOSITETIBHBIM TIOCTYIIKAM U JCHCTBUSM, OTBETCTBEHHOCTHh 3a WX PE3YNIbTAaThl; TOTOBHOCTH (WJIU
HETOTOBHOCTb) OTKPBITO BBIPAXKaTh U OTCTAUBAThH CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIKAM;
nPOABAAMB: YKOJIOTUIECKOE CO3HAHUE; TOOPOKENAaTeIbHOCTh, JIOBEpUE U BHUMATEIBHOCTD K JIFO/ISIM, TOTOBHOCTh K COTPYJAHUYECTBY U JIPYKO€, OKa3aHUIO
MOMOIIM TeM, KTO B HEW HyKAaeTcs; 00OOIICHHBIN, YCTOWYHMBBIA U W30MpaTeNbHBI MO3HABATENBHBIN HHTEpPEC, WHUIMATUBY U JIIOO03HATEIHHOCTH B
HN3YyUYCHUU MHUpa BCUICCTB U pCaKIII/Iﬁ; OCJICYCTPEMIICHHOCTE U HaCTOMYHBOCTH B JOCTHXXCHUU ueneﬁ, TOTOBHOCTB K ITPEOJOJICHUIO pr21HOCT€I\/’I; y6€)KI[€HHOCTB
B BO3MOYXHOCTH TTO3HAHUS TPUPOJIbI, HEOOXOIUMOCTH Pa3yMHOT'0 UCIIOJIB30BaHMUS JOCTHKECHHUIM HAYKU M TEXHOJIOTUH TSl pa3BUTHI 00IECTBa;
ymems: YCTAaHABIMBATh CBSI3b MEXKAY UENbI0 HM3YyYEHUS XUMHUHM U TeM, Il 4ero OHa OCYLIECTBISETCS (MOTHBAMHM); BBIIOJHATH KOPPHUTHPYIOLIYIO
CaMOOIIEHKY, 3aKJIIOYAIONIYIOCsS B KOHTPOIIE 3a MPOIECCOM H3YYCHHs] XMMHUU U BHECEHHMHM HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTamaMm M
crocobam HN3YUCHUA KypCa XMMHUH,; BBITTIOJTHATH PETPOCICKTUBHYIO CaAMOOILICHKY, 3aKIIFOYAaOIIYIOCA B OLICHKE ITPOLECCa U PE3YyJIbTaTa U3YUCHUA KypCa XUMUHU
OCHOBHOM LIKOJIbI, TOJIBEICHUU UTOTOB HA OCHOBE COOTHECEHUS LIeJIeH U Pe3yIbTaTOB;
CTPOUTH )KNU3HCHHBIC U HpO(beCCI/IOHaJ'II)HI)Ie IUTIaHBI C YY€TOM KOHKPCTHBIX COIMUAJIBHO-UCTOPUUCCKUX, ITOJIUTUYCCKUX U SKOHOMHUYCCKUX yCJ'IOBl/If/'I; OCO3HaBaThb
COOCTBEHHBIC [IEHHOCTU U COOTBETCTBHE UX
MPUHUMAEMbIM B JKM3HU PEUICHUSIM; BECTH AHAJIOl HAa OCHOBE PABHOMNPABHBIX OTHOIICHHWN M B3aUMHOTO YBa)XKCHHUS; BBIACNATH HPABCTBEHHBIM acHeKT
MOBEJCHUSI M COOTHOCHUTH MOCTYNKHU (CBOM M JPYIMX JIOJEH) M COOBITHS C NPUHATHIMH 3THYECKMMU HOpPMaMH; B MpEJesaX CBOMX BO3MOXKHOCTEH
MIPOTUBOICHCTBOBATH IEUCTBUSAM U BIMSIHUSIM, MIPEICTABISIONIUM YIPO3Y KU3HU, 3J0POBBIO U 0€30MaCHOCTH JTUYHOCTH U OOLIECTBA.
IlnannpyemMsble pe3ybTaThl 00y4eHUS:

BbInyCKHUK HAYYMTCS:

* OIIUCHIBATH CBOMCTBA TBépI[BIX, KHUOKUX, ra3006pa3HHx BCIHICCTB, BBIACIIAA UX CYIHCCTBCHHBIC ITPU3HAKH,

* XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOICTBAM, YCTAHABIMBATh MPUUNHHO-CIICACTBEHHBIE CBSI3U MEX/Y IaHHBIMH XapaKTepUCTUKAMU
BEIECTBA;

* PACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKHUX MOHSATUH «aTOM», «MOJEKYJa», «XUMUYECKUN 3JIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBOY,
«BAJICHTHOCTB», UCITI0JIB3Ys 3HAKOBYIO CUCTCMY XUMHU,

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (POPMYII U CYIITHOCTh XMMHUYECKUX PEaKIMii C TOMOIIbIO XUMUYECKUX YPABHEHUH ;

* BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEHIECTB, a TAKKE MACCOBYIO JIOJII0 XMMHUYECKOTO AJIEMEHTa B COCAWHEHUSX IS
OLICHKH UX MPAKTUYECKOI 3HAUUMOCTH;

¢ CpaBHUBATH 11O COCTaBY OKCH/Ibl, OCHOBAHUA, KUCJIOTBI, COJIU;



* KJIACCU(HIMPOBATH OKCUIBI U OCHOBAHMS MO CBOMCTBAM, KHCJIOTBI ¥ COJIU TI0 COCTABY;

* [10JIb30BaThCA J1a00PATOPHBIM 000PYJOBAHUEM M XMMUYECKOH MOCYA0H;

* IPOBOJINTH HECJIOKHbBIE XUMHUYECKUE OTBITHI U HAOMIOIEHHUS 32 U3MCHEHUSIMU CBOWCTB BEILECTB B MPOIECCE MX MPEBpAIlEeHUi; cOOM0AaTh MpaBuia
TEXHUKU 0€30aCHOCTH IPU NPOBEICHUH HAOIIOACHUHN U OIIBITOB,;

* pa3auy4aTh SKCIEPUMEHTAIBHO KHUCIOTHI M IIEIOYM, MOJIb3YSICh MHAMKATOpaMH; OCO3HABaTh HEOOXOJUMOCTb COOJIIOJIEHHS Mep Oe30MacHOCTU IpHU
00palIeHUH C KUCIOTaMH U 11eJI04YaMHu.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menaeneesa;

* ONMCHIBATh U XapaKTEePHU30BaTh TAOINYHYIO POPMY MEPHUOAMUECKON CUCTEMbI XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepH30BaTh COCTAB AaTOMHBIX SIJIEp M pacHpeleeHUe 4YHcia 3JEKTPOHOB IO 3JEKTPOHHBIM CJIOSM aTOMOB XMMHMYECKHUX 3JIEMEHTOB MaJlbIX
NIEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAK)KE KM U KaJIbLU;

* pa3nuy4aTh BUJbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO M METAJTMYECKYIO;

* 1300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIbI BEIIECTB, 00pAa30BaHHBIX XUMHUUYECKUMH CBSI35IMU Pa3HOT'O BUA;

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOSHUS MX KPUCTAIUTMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAIUTHYECKUX;

* XapaKTepHU30BaTh XMMHUYECKUE JIEMEHThI U X COCIMHEHHs Ha OCHOBE ITOJIOKEHMS HJIEMEHTOB B MEPUOIUYECKON CUCTEME M 0COOEHHOCTEH CTpOeHHUs
UX aTOMOB;

* XapaKTepHU30BaTh HAy4YHOE M MHPOBO33PEHUYECKOE 3HAUEHHUE MEPHOAMYECKOr0 3aKOHA W MEPUOJUYECKOM CHCTEMBl XMMHUYECKHX JJIEMEHTOB
1. . MenneneeBa; * 00bSICHITH CyTh XUMHUYECKHUX IPOLECCOB U UX MPUHIMIUATIBLHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh NIPU3HAKU U YCIIOBHS TPOTEKAHUSI XUMHUYECKUX PEaKLINi;

* YCTAHABJIMBATh NPUHAIJICIKHOCTh XMMUYECKONW PEAKIMU K ONpPEACIEHHOMY THITYy TO OJHOMY W3 KIacCH(PHKAIMOHHBIX MPHU3HAKOB: 1) 1Mo 4Wucity u
COCTaBY HCXOJHBIX BEIIECTB W MPOAYKTOB pEaKUUH (peakiHHu COCIWHEHHs, Pa3lIOKEHHs, 3aMELICHHS M OOMEeHa); 2) MO BBIIEJICHUIO WM TOTJIOLICHUIO
TEIUIOTHI (pEeakMM 3K30T€PMUUYECKHE M HIOTEPMUYECKHE); 3) 0 M3MEHEHUIO CTENEHEH OKHCICHHMS XMMHYECKUX 3JIEMEHTOB (PEAKIMHU OKUCIUTEIIBHO-
BOCCTAHOBUTEINbHEIC); 4) 0 0OpaTUMOCTH Ipoliecca (peakiuu o0paTuMble 1 HEOOPATUMBIE);

* COCTaBJIATh YPaBHEHMs JIEKTPOIUTUYECKON TUCCOLMAIMM KUCIIOT, HIeI0Uei, CoJei; MoJHbIe U COKPAlIEHHbIE HOHHBIE YPaBHEHUs pPeakuuil OOMeHa;
ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIA;

* IPOTHO3UPOBaTh MPOAYKTHl XUMHUUYECKHUX pEaKIUH 10 QopMmylaM/Ha3BaHUSAM HCXOAHBIX BEILIECTB; ONPENEATh MCXOJHBbIE BEIIECTBa IO
(opmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIINY;

* COCTaBJIATh YPaBHEHUS PEAKIUI, COOTBETCTBYIOIIUX MTOCIEA0BATENBHOCTH («IEMOYKE) MPEBPAILCHNH HEOPIraHUYECKUX BEILECTB pa3IMYHbIX KJIACCOB;

* BBISIBJIATH B IPOLIECCE SKCIIEPUMEHTA MMPU3HAKH, CBUICTEIBCTBYIONINE O MPOTEKAHUH XUMUYECKOW PEaKIInu;

* IPUTOTOBJISATH PACTBOPHI C ONpPEAEIEHHON MAacCOBOM 10JI€il pacTBOPEHHOIO BEILIECTBA;

* OIPENIEISITh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0UEH IO U3MEHEHHIO OKPACKH UHAMKATOPOB;

* IPOBOJIUTh KAUECTBEHHBIE PEAKIINH, TOATBEPKAAIOIINE HAJTMUUE B BOJAHBIX PaCTBOpPaX BEIIECTB OTACIbHBIX HOHOB

* OTIPECTIATh MPUHAJICKHOCTh HEOPTaHMUECKUX BEIIECTB K OJHOMY W3 HM3YYCHHBIX KIJIACCOB/TPYII: METAJIBl U HEMETAJUIbl, OKCHIbI, OCHOBAHMS,
KHUCJIOTBI, COJIN;

* COCTaBJISITh (POPMYJIBI BEIIECTB [0 UX HA3BAHUSM;



® ONpCACIATh BAJICHTHOCTD U CTCIICHD OKHUCJICHUA 3JICMCHTOB B BCIICCTBAX;

* COCTaBJIATh (OPMYIIBI HEOPTAaHUYECKUX COCTUHECHUH MO BAJICHTHOCTSIM U CTETICHSM OKHUCIICHHS DJIEMEHTOB, a TaKXe 3apsjaM HMOHOB, YKa3aHHBIM B
TaOJIMIIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJIEH;

* O0BSCHITh 3aKOHOMEPHOCTH M3MECHEHUS! (U3NYECKMX U XUMHUYECKHUX CBOMCTB IMPOCTHIX BEIIECTB (METAJJIOB U HEMETAJUIOB) M UX BBICHIUX OKCHIIOB,
00pa30BaHHBIX 3JIEMECHTAMH BTOPOTO M TPETHETO IIEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTEPHBIC JIJISl TPYIII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIMEC XUMUIECCKUE CBOWCTBA, XapaKTEPHBIC JIJISI KAXKIOTO M3 KJIACCOB HEOPTAHMUYECKUX BEIIECTB: KUCIOT, OCHOBAHHIA, COJICH;

* IPUBOJIMTH TIPUMEPHI PEAKIIUH, IOATBEPIKIAAOIINX XHMUYCCKHE CBOMCTBA HEOPIraHUYECKHUX BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAHHM U COJICH;

* OIPEJICIISITh BEIMIECTBO-OKUCITHTENh M BEIIECTBO-BOCCTAHOBHTEIh B OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITUX;

* COCTaBJISITh OKUCIUTEILHO-BOCCTAHOBUTEBHBIN OaNaHC (IUIsI U3YYEHHBIX PEaKIUil) M0 MPeII0KEHHBIM CXeMaM PeaKIHii;

* IPOBOAUTH J'Ia60paTOpHI)I€ OIIBITHI, MOATBEPKAAIOIIUC XUMHYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPraHMYCCKHX BCIICCTB,

BoinycknHuk noayuum 603mMo0MCHOCHb HAYUUMbCA:

* IPaMOTHO 00paIIaThes ¢ BEMICCTBAMH B TTOBCETHCBHOM JKU3HH,

* 0CO3HABaTh HEOOXOAMMOCTh COOJIIOICHHUS TIPABHII IKOJIOTUYECKH O€30MacHOT0 MOBEACHHS B OKPYKAIOIIeH MPUPOIHON Cpe/Ie;

¢* IIOHUMATh CMBICI U HeO6XO)]I/IMOCTB CO6J'IIO)I€HI/ISI Hpe,ZIHI/ICaHHﬁ, npeajara€MbiX B MHCTPYKOUAX 10 HMCIIOJB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM
XUMHH U JAp.;

®* UCIIOJIB30BATh HpI/IO6peTéHHI-;Ie KIIFOYCBBIC KOMIICTCHTHOCTH IIPW BBIIIOJIHCHUNW HCCICAOBATCIBCKUX IIPOCKTOB IO HM3YYCHHIO CBOﬁCTB, cr1oco00B
MOJIyYEHUS ¥ pacliO3HABAHUS BEIIECTB;

* pa3BHBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, UCIOJIb3YSl CPEACTBA YCTHOM M MHUCHbMEHHONW KOMMYHHUKAllMU NMpHU paboTe ¢ TeKCTaMU yuyeOHUKa U
JIOTIOJTHUTEIBHON JTUTEpaTypoOil, CIpaBOYHBIMHM TAOJUIAMM, HPOSBIATH TOTOBHOCTh K YBA)XKCHUIO WHOW TOYKU 3pEHHS NPH OOCYXICHUH Pe3ylbTaTOB
BBITIOJITHCHHOU PaOOTHI;

* OOBEKTUBHO OILIGHMBaTh MH(OPMAIMIO O BEHIECTBAX M XHMHMYECKHX IHpoIeccax, KPUTUYECKH OTHOCHTHCS K IICEBJOHAYYHOM HH(pOpMAIHH,
HEJT0OPOCOBECTHOM peKiaMe, KacaromIelcsl HCIIOJIb30BaHMsI Pa3IMYHbBIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TEOPETUUCCKHUX 3HAHUH JIJIS IPAKTHUECKOM IEATEIIBHOCTH YEIOBEKa,

* OTHCHIBATH U3YUYEHHBIC OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepHOI[quCKOﬁ CUCTEMBI XUMHNYCCKHUX DJICMCHTOB IJIA 00bsICHEHUS U NpCaABUACHUSA CBOMICTB KOHKPCTHBIX
BEIIIECTB;

* pa3BUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTH IOCPEICTBOM YIIyOJICHHS 3HAHUN OO0 WCTOPUHM CTAHOBJICHHS XWMHUYECKOW HAyKH, €€ OCHOBHBIX
MOHATHUH, IEPUOINIECKOTO 3aKOHA KaK OJIHOTO U3 BAYKHEHIIINX 3aKOHOB MTPHPOIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KECHUSIX HAYKH U TEXHHUKH.

¢ COCTABJIATH MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPAaBHCHUA 110 COKpaIHéHHBIM HOHHBIM YpaBHCHHAM;

* IPUBOJMTH TIPUMEPHI PEAKIIUH, IIOATBEPKIAAIOIINX CYIICCTBOBAHHE B3aUMOCBSI3U MEX1y OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIICCTB;

* IPOTHO3UPOBATH PE3YIBTATHI BO3ACHCTBHUS PA3IUYHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUYECKOW PEeaKIIny;

* IPOrHO3UPOBATh PE3YJIbTATHI BO3JACHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIIEHNE XMMUYECKOTO PABHOBECHSI.

* MPOTHO3UPOBATH XUMUYCCKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;



* IPOTHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABJIATE OKHUCIUTCIBHBIC WJINW BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘IéTOM CTCIICHEH OKHCICHUS 9JICMCHTOB,
BXOJAIIKUX B €I'0 COCTAaB,

® BBIABJIATH CYIICCTBOBAHUC T€HETHYECKOM B3aMMOCBS3U MCXKAY BCHICCTBAMMU B pAAYy: MPOCT

¢ OpraHu30BbIBATH, IPOBOANUTE YYHCHUYCCKUC IIPOCKTHI 110 UCCIICJOBAHUTIO CBOMCTB BCHICCTB, UMCIOIINX BAXKHOC IIPAKTHYCCKOC 3HAYCHUC.

0€ BCIICCTBO — OKCHJ — I'MAPOKCHU]] — COJIb,



Kanenoapno-memamuueckoe naanuposanue ypokoe xumuu 9 knacc (66 uvacos)

Ne Pa3nes (koi1-Bo A3 Tun ypoka u ILiiannpyemMsblie pe3yJibTaThbl
n/n 4acoB), dbopma (mo 6,10xam)
TeMa (KOJI-BO 4YaCOB) 3aHATHH (mpeaMeTHbIE, Ipumeyanue
MeTanpeIMeTHbIe,
JIMYHOCTHBIE)
1 XapaKTepucTuka §1 VYpok akryanuzanuu | [Ipenmertnsie (ITP)
XUMUYECKOTO ynp.1,3, 3HaHUU U YMEHUM. HayuaTcs xapakrepu3oBaTb XUMUYECKHE IEMEHTHI |-
3JIEMEHTA Ha | 4 becena 3 nepuoa0B no ux nojoxeHuto B [ICXI;
OCHOBaHUH ero Ha3bIBaTh OOINME XWMUYECKHE CBOWCTBA OCHOBHBIX
nonoxxkeaus B IICXD KJIaCCOB XHMHYECKHMX COeIUHEHHH ¢ mo3uiuu TI]I,
J.1.Menneneesa IIPUBOAUTH IIPUMEPBI PEAKLUH, OIPENEIATh BELIECTBO
— OKHUCJIUTENb U BOCCTAHOBUTEIIb;
Haydarcsi XapaKTepU30BaTb XHMMHUYECKHUE CBOWCTBA
2 §1 Vpok akryanusaiuu | aMpOTEPHbIX OKCHIOB M T'MIPOKCHAOB; UCIIOJIB30BATh
CaoiicTBa okcy; | ynp.2,5,6 | 3HaHUH W yMEHMI. | IpH XapaKTEPUCTUKE BEIIECTB TOHATHE
KHCJIOT, OCHOBaHMIA ['pynroBsie 3aHATHS | «aM(pOTEPHOCTDbY, MIPOBOJIUTH OTIBITHI,
comeli B CBETE TEO MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBa
SICKTPOIHTHICCKOM aM(pOTEepHBIX OKCHJIOB U THUPOKCUIIOB;
Hay4JaTCsl OMHCHIBATH M XapaKTEPH30BATh TAOIHYHYIO
Aucconnarnnuu dopmy  IICXD  JI.W.  MenaeneeBa;  jaenarthb
OKHCIICHHA- YMO3AKJIIOUEHUSI O XapaKTepe H3MEHEHUsS CBOMCTB
BOCCTaHOBJICHUS XUMUYECKUX JJIIEMEHTOB C YBEJIMYEHUEM 3apsiioB
3 CBolicTBa OKCHUJIOB, ATOMHBIX SAJCP,
KUCIIOT, OCHOBaHUH W Hay4Jarcst yCTaHaBJIUBATh MPUHAJIE)KHOCTh
COJIE B CBETE TEOpUU XUMHUYECKOU pPEaKIMU K ONpPCACTICHHOMY THITY IIO
3IeKTPONUTHYECKOM OJTHOMY U3 KIIacCU(UKAIMOHHBIX TPU3HAKOB;
JHUCCOLaluU u Hay4daTCsA Ha3bIBaTb q)aKTOpI)I, BJIMAIOIIUE HA CKOPOCTH
OKUCJICHUS- XUMHYECKOH peakiuu U OOBSICHATh WX BIHUSHHUE |,
BOCCTAHOBJICHUSA Ha3bIBATH (baKTOpI)I, BIMAKOINUE Ha  CMCIICHHUC
4 §40 Vpok akTyanusamuy | XMMHYECKOrO PaBHOBECHS,




CocraBnenue yrp.1-10 | 3HaHMii U yMeHUi.
OKHCJIUTEIBHO Pafora B mapax
BOCCTaHOBUTEJIbHBIX

peaKLui.

CocraBnenue

OKHUCJIUTEIBHO —

BOCCTaHOBUTEJbHBIX

peaKLuid.

AmdoTtepHbie OKcHIBI | §2 Ypok OTKPBITHUSA
Y TUAPOKCHIBI ynp.2,3 HOBBIX 3HaHUM.
BxonHasi KOHTpOJIbHAA KonTponbHas
pabora pabora.
Ilepnonnueckuit §3 Ypok OTKPBITHUSA
3aKOH u | ynp 1-8 HOBBIX 3HaHUM.
[lepuonnueckas I'pynnoseie

cuctema 3aHSATHS.

J. N. MenneneeBa B

CBETE  y4yeHUs O

CTPOEHHH aTOMa

Xumuyeckas §4 KomOuHMpoOBaHHBII
opraHusanus uBod u | ynp 1-5 yYpoK. 3aHATUS B
HEKUBOU IPUPOIBI napax
Knaccudukanus §5 10 | YpoK akTyanu3auuu
XUMHUYECKHUX peakiuil | ctp.33 3HaHUU U YMEHHM.

no paznuuHbeIM | ymp 1,2 PaGora B rpynmax

IIpU3HAKaM.

Hay4aTCAa HCIIOJIB30BAaTh Ipu XapaKTCPUCTUKE
np CBpaﬂleHI/Iﬁ BCHICCTB IIOHATHUA  «KaTaJIMU3aTOP»,
«I/IHFI/I6I/ITOp », «AQHTHUOKCHUAAHTBI», MMpOBOAUTD

HECJIOXKHBIE XMMHYECKHAE OIBITHI W HAOMIOICHUS 3a
W3MEHEHHUSMH  CBOWCTB  BEIIECTB B  Ipoliecce
npeBparieHuii, coomonats npasuwia Tb u OT;
Peryaarususlie (P)

CraBar ydyeOHbIE 33/1a4d HA OCHOBE COOTHECEHHS yXKe
W3BECTHOTO Y YCBOGHHOTO M TOrO, 4YTO eIIe
HEU3BECTHO;

COCTABIISIIOT TUIAH U AITOPUTM JICUCTBUS;

NPUHUMAIOT W COXpaHSIOT  yueOHyIo  3ajady,
YUUTBHIBAIOT  BBIACIICHHBIC  YUUTEIEM  OPUEHTHPHI
NeHCTBUS B y4eOHOM MartepHualie B COTPYIHUYECTBE C
YUUTENIEM ;

BBIIBUTAIOT BEPCUH PEIICHUS ITPOOJIEMHI ;

YMEIOT OIIEHUTh CTETCHb yCIieXa WM Heyclexa CBOeH
NeSITENbHOCTH;

OCYILECTBJISAIOT MOIIAroBblii U UTOIOBBI KOHTPOJb IO
pe3ynbTarTy.

Tlo3uasarennHble (I1)

CraBar u  dopMynupyoT  mpoOieMy  ypoka,
CaMOCTOSITEJIBHO CO3/Ial0T aJTOPUTM  JAESATEIbHOCTH
MIPH PEIICHUN TIPOOIIEMHI

aHAJIM3UPYIOT, CPABHUBAIOT M 00OOIIAIOT M3yYEHHBIE
TIOHSITHSI; CTPOAT JIOTHUECKOE PACCYXACHUE, BKIHOYast
YCTaHOBJICHHUE MPUIHHHO — CJICJICTBEHHBIX CBS3CH;
MPEICTABISAIOT HHPOPMAIUIO B BUE PUCYHKA;
peoOpa3oBBIBAIOT MH(OPMALIUIO W3 OJHOTO BHUAA B
JpYro# ;

CTPOAT  peueBOe
MUCbMEHHOU (hopme;
WCTIOJIE3YIOT Pa3JINIHbIE UCTOYHUKU HH(DOPMAIUH IS
BBHITIOJTHEHUSI YI€OHBIX 3aJaHUi |

BBICKAa3bIBAHUEC B YCTHOﬁ nu




10 IlonsTue 0 ckopocTu §5 10 | Ypok OTKpPBITHUSA
XUMUYECKON peakunu | cTp.33 HOBBIX 3HaHUM.
ymp 3-5 @poHTanbHasA
pabora.
11 KaramuzaTopsr §6 Ypok OTKPBITHS
ymp 1-5 HOBBIX 3HAHUM.
I'pynnoBas pabora.
12 O0006111EHIE u Ypok 0000meHus u
CUCTEMAaTHU3aLH CUCTEMaTHU3aluU
3HAaHUW  TI0  TeMe 3HAHUW U YMEHUH.
«BBenenue» Pabora B mapax.
13 KonTpoabHas Ypox KOHTPOJIS
padora Nel mo Teme 3HAHUM.
«BBenenue»

BJIAJICIOT OOIMM IPUEMOM pEILEHUs 3a/1a4;
BBIBUTAIOT ~ THUIOTE3bl, UX  OOOCHOBBIBAIOT
JOKa3bIBaoT.

Kommyaukarusasie (K)

Kontpons u
JNEWCTBUM U EHCTBUN MTAPTHEPOB;

IIPOSABIIAIIOT AKTUBHOCTb BO B3aUMOJEHCTBUHU UL

peHICHI/IH IIO3HABATCJIIBHBIX ¢ KOMMYHI/IKaTI/IBHLIX
3aad4;

OTCTauBAlOT CBOK TOYKY 3PEHHS, HPUBOAAT

apryMEHTBbI, TOJITBEpXk/1as ux (pakTami ;

YUUTHIBAIOT pa3Hble MHEHMs U CTpPEeMATCS K
KOOpJUHAINH pa3IUYHbIX MO3UIHAN B
COTPYIHUYECTBE ;

Jlnanoctusie (JI)

DOpMHUPYIOT OTBETCTBEHHOE OTHOIICHHE K YUCHHUIO
MPOSIBJISIIOT YCTOMYMBBIN Y4EOHO — IMO3HABATEIbHBIN
MHTEpEC K HOBBIM CIIOCO0aM pelieHus 3a1ad ;

MPOSBIISAIOT  10OPOKENATENBHOCTD,
Kak JIPYTUX

OT3bIBUMBOCTD,

IIOHUMAaHUC YYBCTB HIOI[eﬁ )41
COTIEpPEKUBAHKE UM ;

(hOpMHUPYIOT YMEHUS UCIIOIH30BaTh 3HAHUS B OBITY;
pa3BUBAIOT  OCO3HAHHOE,  YBAKHUTEIBHOE |
I00poKenaTenbHOe  OTHOLICHHE K  JIPYroMy
YCJIOBCKY, €TI0 MHCHHUIO ,

ydaTcsa BECTH Auajior

00BbEKTHBHAS OIICHKa COOCTBEHHBIX

Konrtponsnas padora Ne 1 o
TeMe «BBenenuey




14 | Tlonoxxenue §7-9 KomOuHMpoOBaHHBII

AIIEMEHTOB-METAUIOB B | ymp 1-3 YPOK.
[Tepuoamyeckoit PaGora B rpymnmax.
CUCTEME
JI.1.Menneneepa "
OCOOEHHOCTH CTpPOEHUS
ux aTOMOB.
®dusnueckrue CBOMCTBA
MeTassioB. CIIIaBbl.

15 | Xumunueckue cBoiicta | §11 Ypok OTKPBITHS
METAJJIOB yrp 1-5 HOBBIX 3HAHUH.

I'pynnosas pabota

16 | Metaiiel B mpupoJE. KomOuHMpoBaHHBII
O6ume cnocobsr wux | §12 YPOK.

MTOJTYICHHUS. yrp 1-5 Pabota B mapax.

17 | Pemenue  pacueTHbIX | §12 YPOK-TIPaKTUKYM.
3a7a4 ¢ IOHATHEM | ymp 6 I'pynmnosas pabota.
maccosas 0015 blxo0d
npooyKma

18 | Ilonatue o kopposuu | §13 Ypox OTKPBITHS
METAJIIOB yop 1- 6 HOBBIX 3HAHUH.

Pabora B mapax.

19 | lllenouynsle wmetaisl: | §14 Ypok OTKPBITHS
oOmras xapakrepuctuka | ymp 1,2 HOBBIX 3HAHUI.

®poHTanpHas

pabora.

IIP.

Haydarcsi  XapakTepu3oBaTh  METaUIbl IO  HX
nonoxkenuto B IICXD JI.M.MenaeneeBa, OnMCHIBAThH
cTpoeHue, (PU3NIeCKre CBONCTBA METAIUIOB, OOBICHIThH
3aBUCUMOCTh CBOWMCTB METAJUIOB OT HX IIOJIOKCHUS
IICXD ;

Hay4darcsli OIKCHIBATh CBOMCTBAa BEILECTB HAa OCHOBE
HaOJI0JICHUH 32 UX TIPEBPAIICHUSIMHU;

HCCJIENOBATh CBOMCTBA BEIIECTB B XOJI€ BHITTOJHEHUS
OTBITA, J€JaTh BBIBOJBI O 3aKOHOMEPHOCTSX CBOWCTB
METAJUJIOB B MEPUOJAX U TPYIIIAX;

Hay4aTcsi COCTaBJIATh YPaBHEHUS PEAKINH, JSKAIINUX B
OCHOBE MOJyYEHHUsI METAJIJIOB;

Hay4JaTcsl pemiaTth pacyeTHBIC 3a/laud MO YPaBHEHUSM
XUMUYECKUX PEaKlMi, MPOTEKAIIIMX C Y4aCTUEM
METaJJIOB B

HMX COCIMHEHMIM;

Hay4Jatcst oOpamaTecs c 1abopaTOPHBIM
0o0Opy/lOBaHWEM W HAarpeBaTeNbHBIMU MPUOOpPAMH B
COOTBETCTBUHU C TpaBUJIaMU TEXHUKH O€30MacHOCTH,
OMUCHIBATh XUMUYECKHM HSKCIEPUMEHT C IOMOIIBIO
sI3bIKa XHMMWH, JIeJlaTh BBIBOJIBI MO pe3yjibTaTam
JKCIEPUMEHTA;

Hay4Jarcsi 000011aTh 3HAHUS M TIPEJICTABIISATh UX B BHUJIC
cXeM, TabJIUII, PE3CHTAIUH .

P
[IpuauMarOT M COXpaHSAIOT y4eOHyK  3ajady,
IUIAHUPYIOT CBOM JIEHCTBMSI B COOTBETCTBUU C

MOCTABJICHHOM 3a/1a4€il ¥ YCIOBUAMU €€ peain3alii ;
OIICHUBAIOT TPABWJIBHOCTH BBIMOJHEHUS JICHCTBUS Ha




20 | CoenuneHus §14 Ypok OTKPBITHS

LIEJIOYHBIX METAJIIIOB. yrp 5 HOBBIX 3HaHUMU.
I'pynnoBas pabora.

21 | lllemovyHo3eMenbHBIC §15 KomOunnpoBaHHBII
METaJUIbL: obmras | ymp 1-3 YPOK.
XapaKTepUCTHUKA. Pa6ora B mapax.

22 | CoenuHeHHS §15 KomOuHupoBaHHBIH
HIEJI0OYHO3EMEIIBHBIX ynp4,5 YPOK.

METaJIOB Pabora B mapax.

23 | AnmroMuHUMA — | §16 Ypok OTKPBITHS
NEPEXO/IHbIM 3eMeHT. | ynp 1,6,7 | HOBBIX 3HAHUH.
dusnyeckue u OpoHTanbHaAA
XUMUYECKHE CBOMCTBA pabora.
amromunus. [lomyuenue
u pUMEHEHHE
ATIOMUHUS

24 | CoenuHeHus §16 Ypok OTKPBITHSI
QIIOMHUHUS — OKCHJ U | ymp 4 HOBBIX 3HAHUM.
TUAPOKCUI, ux I'pynnosas pabora.
amM(OTEpHBIA XapakTep.

25 | IpakTHyeckas VYpoxk
padora Nel cHUCTeMaTH3alluu
"Ocy1iecTBieHEe 3HAaHUW U YMEHUH.
HENOYKH XUMHYECKUX NupuBunyanbHas
npeBpaneHuit " pabora.

26 | XKenezo — snement VIII | §17 VYpox OTKPBITHS
TPYIIIBI no6oyHo# | ymp 1-2 HOBBIX 3HAHUH.
MOATPYIIIIBL. ®poHTanpHas
dusnueckue u pabora.

XUMHUYECKHE CBOMCTBa

YpOBHE aJIeKBaTHOM OLIEHKH ;

OCYIIECTBIISIOT ~ TOMIATOBBI  KOHTPOJb,  BHOCAT
HEOO0XO/AMMbIE KOPPEKTHUBBI B JIEHCTBHE IIOCIE €ro
3aBepIICHUS] Ha OCHOBE €ro M C YYETOM Xapakrepa
CIENIaHHBIX OUTHOOK ;

I
BriaBuraror
JIOKa3bIBAIOT
UCHOJB3YIOT TOMCK HEOOXOAMMON HHpOpMaLUU U3
Pa3IUYHBIX HCTOYHUKOB JJIsi BBIMOJTHEHHS] Y4eOHBIX
3aJaHuM ;

BBIOMpArOT Hanbosee 3 PeKTUBHBIC CITIOCOOBI PEIICHHS
3a/1a4, KOHTPOJUPYIOT UM OIICHHBAIOT B TMIPOIECCE
pe3yNbTaT AeITeIbHOCTH;

BJIAJICIOT OOIIMM MPUEMOM pEIICHUs 3a/1a4 ;

CTaBAT U (GOPMYIHPYIOT LIETU U MPOOJIEMBbI ypOKa ;
CTPOAT pe4YeBOE BBICKA3bIBAHME B YCTHOW |
MUCbMEHHOU popme;

MIPOBOJISAT CPABHEHUE U KIACCH(DHKALIMIO 10 33aJJaHHBIM
KPUTEPUSM.

K

ApPryMEeHTHPYIOT CBOIO MO3UIIMIO U KOOPJIUHUPYIOT €€
C TO3UIMH MTAPTHEPOB B COTPYAHUYECTBE ;

MPOSBIISIOT AaKTHUBHOCTh BO B3aUMOACHCTBUM IS
pelIeHnss KOMMYHHKATHBHBIX M IIO3HABATEIBHBIX 33144

THUITIOTE3hI, ux O6OCHOBBIB8.IOT,

JIOTOBapUBAIOTCSI O  COBMECTHOM  JESITEIbHOCTH,
MPUXOJAT K 00IIEMY PEIIeHUIO ;
aJIeKBaTHO MCIIOJIB3YIOT pEYEBbIE CpeAcTBa IS

3¢ (HEeKTUBHOTO pelIeHns KOMMYHUKATUBHBIX 33134 ;
JIOMTYCKAIOT BO3MOKHOCTh Pa3JIMYHBIX TOYEK 3PEHUS, B
TOM YHCIIE HE COBMAJAIOIIUX C WX COOCTBEHHOW U
OPUEHTHUPYIOTCSI Ha TO3UIIUIO MAapTHEpA B OOIICHUH U
B3aUMOJICICTBHH .

[paktuyeckas padora Ne 1
«Ocyl111ecTBIEHUE LIETTIOYKU
XUMUYECKHUX IIPEBPALLECHUI




xeneza. Haxoxnenue B
pUPOJIE.

27 | Coenunenus  xenesza | §17 KomOunupoBaHHBIH
+2,+3 ux xauecTtBeHHoe | ynp 4,5 YPOK.
OIIpE/ICIICHUE. Pa6ora B mapax.
I'eneTnueckue psaasl Fe
+2 u Fe +3.
28 | IIpakTH4yeckasi Ypoxk
padora Ne2 CUCTEMATU3ALUU
"[Tonydyenue u 3HAHUM U YMEHUH.
CBOMCTBA COEAUHEHUN NunuBunyansHas
MeTaJuIoB" pabora.
29 | llpakTHyeckas VYpox
padora Ne3 CUCTEMaTHU3al1U
"Pewienue 3HaHUU U YMEHUM.
AKCIEPUMEHTAIBbHBIX WnnuBunyanbHas
3a;ay Ha pabora.
pacro3HaBaHue u
MOJIy4EHUE
COETMHEHNH METAILIOB"
30 | O000IeHre 3HAHUI 110 Ypok o0o0meHus u
TeMe «MeTabby CUCTEMAaTHU3aLNH
3HAHUM U YMEHUH.
Pabora B mapax.
NunuBunyanbHas
pabora.
31 | KourpoabHasi pa6ora VYpoxk KOHTPOJISt
Ne2 3HaHUM.

o TeMe «MeTajuibl»

J

OmnpenesnsioT CBOO JTUYHYIO MO3UIUIO, aI€KBATHYIO

T pepeHIIMPOBAHHYI0 CaMOOIIEHKY CBOMX YCIIEXOB B
yuebe ;

y4qaTCad  HUHTCIpUPOBATH  MOJTYUYCHHBIC 3HaHUA B
MPAKTUYCCKUX YCIIOBUAX |
Pa3sBUBAIOT OCO3HAHHOC, YBAKHUTCIIBHOC )51

JI00pOXKETaTeIbHOE OTHOIICHUE K JPYrOMY YEIOBEKY,
€ro MHCHHUIO;

Pa3BHBAIOT KOMMYHHKATHBHBIH KOMIIOHEHT B OOIICHUN
U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEIISIMU ;
MPOSIBIISIIOT OTBETCTBEHHOCTD 3 PE3YJIbTATHI |
(dbopMHpOBaHHE TOTOBHOCTH M  CIIOCOOHOCTH K
00YYEHHIO U CAMOPA3BUTHUIO Ha OCHOBE MOTHBAIIUU K
O00YUYEHUIO U TIO3HAHHMIO .

IIpakTnueckasi padora Ne2
"ITonmyuenue u cBOMCTBA
COeqUHEHNN MeTaJLIOB"

IIpakTueckas padora Ne3
"Pemenue
AKCIIEPUMEHTABHBIX

3a/1a4 Ha Pacro3HaBaHUE U
MOJTy4YeHUE COCTUHEHHIMA
MeTaJIoB"

KonTpoabsnas padora Ne2
1o Teme «MeTab»




32 | OOmas §18 KomOuHMpoBaHHBII
XapaKTEepUCTUKA ymp 1-4 YPOK .
HEMETaJlJIOB Pa6ora B rpymnmnax.
33 | Obmme  xummueckue | §18 OMOWHHPOBAHHBIN
CBOMCTBa ymp 5,6 YPOK .
HEMETAJIJIOB. Pabota B rpynmax.
Hemerannel B npupone
u Croco0bl ux
NOJTy4YCHHUs
34 | Bomopon §19 VYpox OTKPBITHUS
yrp 2-5 HOBBIX 3HAHUU
®ponrtansHas Gopma
3aHSITHS
35 | Bona §20-21 KoMOunnpoBaHHbIH
ymp 5-8 YPOK.
PaGora B mapax.
36 | 'anoreHsl. OOmas | §22 Ypox OTKPBITHUS
XapaKTEepUCTUKA ynp 1,5,6 | HOBBIX 3HaHUM.
['pynmnoBsie 3aHATHA.
37 | Coenunenus rajgoreHoB | §23,24 KomOuanpoBaHHBII
ynp 2-4 YPOK.

Pabota B rpynmax.

1P

Hayuatcs naBath onpenesneHus: TOHATHIM
«QIIEKTPOOTPULIATEIILHOCTDY, « AJUTOTPOTIHSI
XapaKTepPU30BaTh HEMETAUIbl MO HUX IOJOKEHUIO B
[ICXD JI.W.MenneneeBa, ONUCHIBATb CTPOCHUE
(dbu3mvyeckue CBOWCTBA  HEMETAUIOB, OOBSICHATH
3aBUCUMOCTb CBOMCTB HEMETAJUIOB OT MX IOJOXKECHUS
[ICX5 JI.U.Menneneena;

XapaKTepU30BaTh CTPOCHUE HEMETAJUIOB, OIKCHIBAThH
o01Ire XuMUYEeCKIe CBOMCTBAa HEMETAJIOB C TIOMOIIIBIO
SI3bIKa XUMUU;

COCTaBJIATh  YPaBHEHHMs  XMMHYECKMX  PEaKIHii,
XapaKTEPU3YIOIHUX XUMUYECKUE CBOMCTBA HEMETAJUIOB
U UX

COCIMHCHUH;

Hay4darcs yCTaHABIMBATh CBS3b MEX]y CBONCTBAMHU
COEIMHEHUH U UX TPUMECHEHUEM;

Hay4Jarcs oOpatatscs c 1ab0paTOpPHBIM
o00Opy/lOBaHWEM W HarpeBaTeIbHBIMU TMPUOOpPaMH B
COOTBETCTBUM C TpaBUJIAMH TEXHUKHU O€30MacHOCTH,
ONUCHIBATh XWMHYECKHN SKCIEPUMEHT C MOMOILIBIO
s3bIKa XHWMHHM, J€JIaTh BBIBOJBI [0 pE3yIbTaTam
SKCIIEpPUMEHTA. ;

HayyaTcsi 000011aTh 3HAHUS U MPEJICTaBIISTh UX B BUIE




38 | lIpakTHyeckas Ypoxk
pabdora Ne4 CHUCTEMAaTU3ALNU
"Pemenue 3HAHUU U YMEHHUM.
IKCTIEPUMEHTATBHBIX WunuBuayanpHas
3a1a4 o TeMe pabora.
«IToarpymnma
raJloreHOB»
39 | Kucnopon §25 Ypok OTKPBITHS
ynp.1-5 HOBBIX 3HAHMM.
Pabota B mapax.
40 | Cepa, ee puszmnueckue u | §26 VYpox OTKPBITHUS
XHUMHYECKHe cBoiicTBa | ymp.1-3 HOBBIX 3HAHWM.
Pabora B mapax.
41 | CoenuHeHus cepbl §27, KoM6unnpoBaHHbIH
yop.2,5 YPOK.
Pabora B rpymnmnax.
42 | Cepnast xucinora u ee | §27 KomOunupoBaHHBIH
conu ymp.3,4 YPOK.
Pabora B rpymnmax.
43 | Cepnas kucimora Kak | §27 KoMOuHMpOBaHHBIH
OKHCJIUTENb. ymp.5,6 YPOK.
[Tony4yenune u Pa6ora B mapax.
OpPUMEHEHHE  CEepHOM
KHCJIOTHI
44 | llpakTHyeckas Ypox

cXeM, TabJuII, IPe3eHTAINH ;

Hay4daTcCAa MNPUMCHATL IIOJYYCHHBIC 3HAHUA U
cOPMHPOBAHHBIE YMEHHs JUIs PpEIICHUs Y4eOHBIX
3ajad .

P

CraBdar ydyeOHbIE 3a/1a4i HA OCHOBE COOTHECEHUS YKe
U3BECTHOIO M YCBOGHHOIO M TOr0O, 4YTO €lle
HEU3BECTHO;

COCTABIISIIOT TUIAH U AITOPUTM JICUCTBUS;
OCYIIIECTBIISIOT MOIIATOBbII KOHTPOJIb

aJICKBaTHO BOCHPUHUMAIOT MPEUIOKEHUS U OLECHKY
YUUTENS U OAHOKJIACCHHUKOB

BHOCAT HEOOXOIMMbIE KOPPEKTUBBI B JCUCTBUE TOCIE
€ro 3aBepIICHUs Ha OCHOBE y4eTa C/JEIaHHbIX OIIHUOOK.
I

Ctposar peueBoe
UCbMEHHOU hopme;
BJIQJICIOT OOIIMM MTPUEMOM pElICHHUs 3a/1aY;
UCTOJB3YIOT TOMCK HEOOXOAMMON HWHpOpMaLUU U3
pPa3IUYHBIX MCTOYHUKOB JJIsi BBIMOJTHEHHS Y4eOHBIX
3aJaHUM ;

BBIOMparOT Hanbosee 3(hPeKTUBHBIE CITOCOOBI PEIICHUS
3amaq;

CTaBAT U (POPMYIHPYIOT LEJIM U MPOOIEMBI YPOKa ;
MIPOBOJISAT CPABHEHUE U KIACCH(PHUKALIUIO 1O 3aJaHHBIM
KPUTEPUSIM ;
BBIJIBUTAIOT
JIOKa3bIBAIOT.
K

KOHTPOJb M  OOBEKTHBHAs OLIEHKa COOCTBEHHBIX
JNENCTBUM U NEUCTBUN IMAPTHEPOB;

MPOSBIISAIOT AKTUBHOCTH BO B3aUMOJCWUCTBUU IS

BBICKa3bIBAHUC B YCTHOﬁ n

THUITOTE3HbI, nux 00OCHOBBIBAIOT n

pPEeICHNA TO3HABATCJIBHBIX W KOMMYHHKATHBHBIX

IIpakTHyeckas padbora Ne4
"Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4
o teme «lloarpynna
raJIOT€HOB

IIpakTHyeckas padora NeS




padora NeS CHUCTEMATHU3ALUU 3aj7ad4; Pemenue
Pemenue 3HAHUU U YMECHUM. OTCTAMBAIOT CBOIO TOYKY 3pEHHS, IPHBOIAT JKCIIEPUMEHTAIIBHBIX 337144
HKCIEPUMEHTAIBHBIX WNunuBuayanbHas APTYMEHTBI, TIONTBEPHK/IAs UX (haKTAMH no teme «llonrpymmna
3aaqy 1o TeMe pabora. KHCIIOpOIa»
YUUTHIBAIOT pa3Hble MHEHHS U CTPEeMATCS K
«loarpymnmna .
KHCITOPOIa» KOOpIUHAIINH pa3IUYHBIX MO3UIUI B
45 | A30T u ero cBoiicTBa §28 Vpox oTkpbITHs | COTPYAHMIECTBE ;
ynp.1-4 HOBBIX 3HaHMIA. Jlnynocruble (JI)
®ponranabHas @opMHUPYIOT OTBETCTBEHHOE OTHOIICHHE K YUCHHIO ;
pabora. MPOSIBIISIIOT YCTOMYMBEIN y4eOHO — MO3HABATEIHHBIN
46 | Ammuax " ero | §29,30 Ypox OTKPBITHA | yyrepec K HOBBIM CIOCOGAM PELIEHHUS 3a/1a4 |
COEJITMHEHMUS. Comnu | ynp.4,8 HOBBIX 3HAHUMU.
MPOSBIISAIOT  J100POXKETATENbHOCTh, OT3bIBUNBOCTD,
aMMOHUS PaGota B mapax. .
KaKk TIOHMMaHWE YyBCTB JpPYTrUX JIIOACH W
47 | Okcupl a30Ta §31 ynp.2 | Kombunuposanupii | CONCPEKMBAHIC UM ;
YPOK. (bopMHPYIOT yMEHUS HCIIOJIb30BaTh 3HAHUS B OBITY;
Pabora B rpymnmax. pa3BUBAIOT  OCO3HAHHOE, YBOKUTEIHHOE u
48 | AzotHas xwucioTa Kak | §31 KoMOMHUPOBAHHBIA | noGpokenaTeNbHOE  OTHOIIEHHE K  JPYroMy
OKHCIIUTENb. Eé ynp26-57 yp(gK. YeJOBEKY, Er0 MHEHHIO ;
MOJIyYEHUE U | ymp 6- Pabora B mapax wu
i yip P y4aTcsi BECTH JTUAJIOT.
MIPUMEHEHHUE . rpymnmnax.
49 | A30oTHas KHCIIOTa Kak
OKHUCIJIUTENb. Eé CtpoaT pedeBoe BBICKa3blBAHHE B YCTHOH H
MOJTy4eHUE " MUCBMEHHOH (hopme;
MIPUMEHEHHUE . BJIQICIOT OOIIUM MTPUEMOM pEICHHUS 3a/1aY;
WCTIOJNB3YIOT TOMCK HEOOXOAMMOW WHpOpMaNuu W3
50 | ®ochop. Coenmnenus | §32 Ypok OTKPBITHS | PA3IMYHBIX MCTOYHUKOB MJISI BBINOJIHEHUS Y4EOHBIX
dochopa. Ilonstue o | ymp.2-4 HOBBIX 3HAHMM. 3a/1aHUH

dochopHbIX

Pabota B rpynmnax.

BBIOMpArOT Hanbosee 3(hPeKTUBHBIE CITOCOOBI PEIICHUS




yIOOpEHUSIX

51 | Yrnepon §33 Ypok OTKPBITUSA
y1p.6-8 HOBBIX 3HAHUI.
Pabota B mapax.
52 | Okcuasl yraepoja §34 KoMmOuHMpOBaHHBIHM
ynp.1-4 YPOK.
Pabota B rpynmax.
53 | YronpHas kuciota u €€ | §34 KoMOuHMpOBaHHBIHM
COJIH. ynop.5-7 YPOK.
KecTtkocts BOOBI U Pa6oTa B mapax.
CHOCOOBI e
yCTpaHEHUs
54 | KpemHuuit §35 Ypok OTKPBITHSA
ynp.3,4 HOBBIX 3HAHHU.
@poHTanbHas
pabora.
55 | Coenunenus kpemuusi | §34 KoMmOuHMpoBaHHBII
ynp.1,2 YPOK.
PaboTa B mapax.
56 | CunukaTHas §34 VYpoxk-6ecena.
MPOMBINIICHHOCTh
57 | IlpakTHyeckasi Ypok
padora Ne6 CHUCTEeMaTHU3aIuu
«llonyuenue, 3HAaHUN U YMEHHH.
cobupanue u NunuBunyansHas
pacrno3HaBaHHUE ra30B» pabora.
58 | O0o0OmmeHue 1Mo TeEMeE Ypok o00600menus u

«HemeTtamnbny

CHUCTEeMaTHU3aIuu
3HAHUU U YMEHUH.

3ajay;
CTaBAT U (POPMYIUPYIOT IEJIU U TPOOJIEMBI YPOKa ;

MIPOBOASAT CPaBHEHHE M KIACCU(PUKALIUIO 110 331aHHBIM
KPUTEPHSIM |
BBIJIBUTAIOT

JOKa3bIBAOT.
K

KOHTPOJb H OOBEKTUBHAA OIEHKA COOCTBEHHBIX
JEUCTBUM U IEHCTBUN ITAPTHEPOB;

IMPOABIAIOT AKTUBHOCTH BO BSaHMOHeﬁCTBHH JJIsL

TUIIOTC3hI, ux 000CHOBBIBAIOT n

pelIeHUs T03HABATEIbHBIX W KOMMYHHKATHBHBIX
3a1ad4;

OTCTauBarOT CBORO TOYKY  3pCHUA, MMpUBOIAT

APTYMCHTBI, IOATBEPIKIAAA UX q)aKTaMI/I )
YUUTBIBAIOT Pa3HBIC

MHCHUA W CTPEMAIATCA K

KOOpAuHauun Ppa3iInIHbIX MO3UIHMN B
COTPYAHUYCCTBC ;

JlnunoctHsie (JI)

@opMUPYIOT OTBETCTBEHHOE OTHOIIEHUE K YUECHHIO ;
MPOSIBJISIIOT YCTOMYMBBIN Y4E€OHO — MO3HABATEIBHBIN
HMHTEpEC K HOBBIM CcIIocOo0aM pelieHus 3a1ad ;

MPOSBISAIOT  J10OPOKENIATENEHOCTD,
KaK YyBCTB  APYI'HX

OT3bIBUMBOCTb,
[IOHUMAaHHe Ionen U
COIEPEIKUBAHUE UM ;

(bOopMHPYIOT yMEHUS HCIIOB30BaTh 3HAHUS B OBITY;
pPa3BUBAIOT

no0poxkenaTeabHoe

OCO3HAHHOE,
OTHOIIIEHHE K

YBAKUTEINBHOE 51
Apyromy
YCJIOBEKY, €TI0 MHCHHUIO ;

ydaTcCs BECTHU JHUAJIOT.

IIpakTrueckasi padora Ne6
«llonyuyenune, coOupaHue u
pacro3HaBaHHUE ra30B




PaGota B mapax.

59 | KonrpoabHasi padora Ypox KOHTPOJIS Kourposbnas paGora Ne3
Ne3 o TeME 3HaHUM. o teme «HemeTtamibn
«Hemetamib»

60 | Ilepuogmueckuit §36, Ypox  akryanmzanuu | [1P
3aKOH u | ynp.1-10 | 3HaHu# 1 ymeHwuii. Haywarcs o06o0mare MHGOpMALMIO IO TeMe B BUJE
[lepuoanueckas Pa6ora B rpynmax. CXEM, BBIINOJIHATH TECTOBBIC 3aJJaHUS .
cucrema P
. W. MenneneeBa B [InaHupyroT CBOM JI€MCTBUSI B COOTBETCTBHHM C
CBETE TEOpUHU IIOCTaBJICHHOM 3a1a4€il U YCIIOBUSMU €€ pealIn3aluy ;
CTPOEHHS aToMa pa3IUYaloT CIOCO0 U pe3yabTaT JEeHCTBUS .

61 | 3akoHOMEpHOCTH §37 Ypoxk-uccienoBaHue. I
u3MeHeHus  CcBOWCTB | ynp.l1-10 | I'pynmosas pabota Brnaneror o61mum npuemMoM peleHus 3a1ad ;
9JIEMEHTOB M HX CTaBST U POPMYIUPYIOT LETH U POOIEMBI YpOKa.
COCIUHCHUH B K
nepuoAax u rpymnmnax B KoHTponupyroT neiicTBus napTHepa ;

CBETE IpeACTaBICHUIN JIOTOBapUBAIOTCSI O COBMECTHOW JAESTETBbHOCTU IO
O CTpPOEHUU AaTOMOB PYKOBOJCTBOM YUUTEJ ;

AJIEMEHTOB. 3HAuYEHUE BJAJCIOT  MOHOJOIMYECKOW M JUAJIOTMYECKOM
[lepuoanueckoro dbopmamu peun .

3aKOHa JI

62 | Knmaccudukamnms §38 Vpok 00600menns u | IIPOABIAIOT OTBETCTBEHHOCTH 33 PE3YJIbTAT .
XUMHUYeCKHX peakuuit | ymp.1-10 | cucremaruzanuu
o Ppa3IMYHBIM 3HAHUN U YMEHUH .

IIPU3HAKAM. Pabora B mapax.

63 | Knaccudpukanus §41 Ypok 00600meHus u
HEOPTraHUYECKUX ynp.1-10 | cucremaruzaum
BEILIECTB 3HAHUU U YMEHUH .

Pabora B mapax wu
UHAUBUAYAJIBHO.
64 | CpoiicTBa §42 Ypok 0000meHus u




HEOPraHUYeCcKuX ymp. 1-10 | cucremaruzanuu
BEILIECTB 3HaHUU U YMEHUH .
PaGora B rpymmax u
WH/IMBUYAJIBHO.
65 | ['eneTmueckue Ypok 0000meHust u
psIbI METaIIA, cUCTEMaTH3aluU
HeMeTajlia u b
NEePeXOaHOTI0 MeTaa Brnaneror o6mum npuemMoM perieHus 3a1ad ;
CTaBST U POPMYIUPYIOT LETH U IPOOIEMBI YpOKa.
K
KoHTtponupyroT neiicTBus napTHepa ;
3HAaHUI U yMEHU . JIOTOBAapUBAIOTCA O COBMECTHOM JEATENIBHOCTH O]
Pa6ora B mapax. PYKOBOJICTBOM YUYHTEIIS ;
BJAJCIOT  MOHOJOTMYECKOW M JUAIOTHYECKOM
dbopmamu peun .
JI
[IposIBIAIOT OTBETCTBEHHOCTD 32 PE3YJIbTAT .
66 | Peseps

yqeﬁﬂo-MeTonuqeckoe, MaTEPUAJTBbHO-TEXHUYECCKOC U l/IH(l)OpMaIII/IOHHOC odecneveHue:

1.ITpumepHas mporpaMmMa OCHOBHOTO OOIIETO 00pa3oBaHUs 10 XUMHUHU (0a30BbIN YPOBEHB);

2.ABropckas mporpamma O.C.I'abpuensna, coorBeTcTByomas ®enepaipHomy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTY OCHOBHOTO OOILETrO

o0Opa3zoBaHus U IOMyIIeHHas MUHUCTEPCTBOM 00pa3oBanus u Hayku Poccutickoit @eneparuu (O.C.I"'abpuensn [Iporpamma kypca xumuu 1 8-9 kiaccoB

obmieoOpazoBarenbHbx yupexaenuii / O.C.I'abpuensn. — M.: [lpoda, 2012r.).

3.Xumust. 9 k 11.: KonTponbHbie ¥ ipoBepodHbIe padboThl K yueOHuKy O. C. 'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u

ap. — M.: llpoda, 2019r

Jns oOydeHus ydaluxcss OCHOBHOM IIKOJIBI B COOTBETCTBHHM C TpeOoBaHus MU DelepalbHOTO TOCYJAapCTBEHHOTO O0Opa30oBaTENIbHOTO CTaHAapTa

HEoOXoauMa peanu3amus JeATebHOCTHOrO Moaxona. JlesTenbHOCTHBIA ToAxoa TpeOyeT TMOCTOSHHOM Omophl mpolecca OOydYeHHUs XUMUU Ha
JIEMOHCTPAIIMOHHBINA 3KCIIEPUMEHT, MPAKTHUYECKHUE 3aHATHS U J1a0OpaTOpHBIE OMBITHI, BHIMOJIHSAEMbIe ydamuMucs. KaOuHeT XumMuu OCHAIIEH KOMIUIEKTOM




JEMOHCTPAIIMOHHOTO M JTA00OPaTOPHOTO 00OPYAOBAaHHUS 10 XUMHUU JJII OCHOBHOH IIKOJIBL. B KaOWHETe XUMHU OCYLIECTBISIIOTCS KakK ypOuyHas, TaK ¥ BHEYpPOUHAsI
($hopMbI y4eOHO-BOCTIUTATENIFHONW JESITeNbHOCTH C ydamumucs. OcHamieHne B Oonbleil yacTu cooTBeTCTByeT llepeunio obGopynoBaHusi KaOWHETa XMMHUU U BKIIIOYAET
pa3JMyYHbIC THITBI CPEJCTB 00yUYeHHs. BoJbIyo 4acTh 000pYA0BaHUS COCTABISAIOT YUeOHO-IPAKTUIECKOe U y4eOHO-1abopaTopHoe 000pyA0BaHHE, B TOM YHUCIC KOMIUICKT
HaTypaJbHBIX O0BEKTOB, MOJENHN, MPUOOPHI W WHCTPYMEHTHI I MPOBEACHHUS JEMOHCTPAIMI M MPAaKTHYECKUX 3aHATHH, EMOHCTPALMOHHBIE TAaOJIHUIIBI, BHAEO, MEIna
OCHAII[CHHE.

Hamypanovuvie 06vexmut

HatypanbHble OOBEKTHI, HCIOJIb3yeMble B OOYUYE€HHMM XHUMHHM, BKIIOYAIOT B c€0sl KOJUJICKIMM MHMHEPAJOB M TOPHBIX IOPOJ, METAJUIOB U CIUIABOB,
MUHEPAJIbHBIX YI0OpPEeHHH, I1acTMace, KaydyKoB, BOJIOKOH H T. 1.

O3HakoMJICHHE YYaluxcsi ¢ 00pa3IaMHu MCXOAHBIX BEUIECTB, MOJYMPOAYKTOB M TOTOBBIX M3/IENIMH MO3BOJSIET MOJYYUTh HATJSIIHOE MPEACTaBICHUE 00
3THX MaTepuajax, UX BHEITHEM BHUJIE, a TAK)KE O HEKOTOPBIX (PU3UYECKUX CBOMCTBAX.

Xumuueckue peakmuevl u mamepuaivl

OOpareHre co MHOTMMH BeLIECTBAaMH TPeOyeT CTpOroro coOIIOAEHHS MPaBWUI TEXHUKH O€30MacHOCTH, OCOOEHHO IMPH BBIMTOJHEHUH OMBITOB CAMHUMU
ydammucs. Bce Heo0XxonuMble MEPBI IPEAOCTOPOKHOCTH YKA3aHbI B COOTBETCTBYIOLUX JOKYMEHTAX U HHCTPYKLIHUSX.

Xumuueckaa nadbopamopnasn nocyoa, annapamsl u npuUOOpsvl

XuMHu4decKas Iocy1a NoApa3AeisaeTCs Ha JBE IPYIIbL: I BBIIOJHEHHS ONBITOB YYAIIUMUCSA U JEMOHCTPALIMOHHBIX OIIBITOB.

[TpuGopsl, anmapatsl 1 YCTAHOBKH, UCMIOJIb3yeMbI€ HAa yPOKaX XUMHH, MTOAPA3IEISIIOT Ha OCHOBE MPOTEKAIOIINX B HUX (PU3NYECKUX U XUMHUYECKUX .

Yueonwvie nocooun na neuammnoii ocrnose

B mpouiecce oOyueHus: XMMHUU HCTIONB3YIOTCS CIEAYIONINE TaOIMIIbI OCTOSTHHOTO SKCIoHupoBaHus: «lleproandeckas cucreMa XMMHUECKUX JIEMEHTOB
J.M. MenneneeBay, «Tabnuma pacTBOPpUMOCTH KUCIIOT, OCHOBAHHUN U COJICI», «DIMEKTPOXUMUIECKHUN Pl HAPSHKEHUH MeTaiioB», «KpyroBopot BemiecTs B
IIPUPOAE» U OP.

Jlyis opraHu3alui caMOCTOSTEIbHOW pabOThl 00YJarOMIMXCS HA YPOKAaX HCMOIb3YIOT pa3HOOOpa3Hble AMJAKTUYECKHE MaTepHalibl: TETPaau Ha Me4aTHON
OCHOBE WM OTAENbHbIE pabouue JUCTHl — HMHCTPYKIMH, KAPTOUYKU C 3aJaHUSIMU pPa3HOW CTENEeHM TPYAHOCTH MJisi W3YYEHHUsT HOBOTO Marepuana,
CaMOIIPOBEPKHU Y KOHTPOJISI 3HAHUN yJaIUXCSl.

s oGecrieueHns 6€30MacHOro Tpyaa B KaOMHETE XUMUHM UMEETCS:

e IPOTUBOIOXKAPHBIA NHBEHTAPh

e amnTeuky ¢ HabOpPOM MEIMKAMEHTOB U MEPEBA30UYHBIX CPEJICTB;

e HMHCTPYKIMIO 110 IpaBujiaM 0€30MacHOCTH TpyAa sl 00ydaromuxcs

e JKypHaJ perucTpanuy HHCTPYKTaXKa 10 MpaBuiiaM 0€30MacHOCTH Tpy/a.















