Pabouas nporpamma no xumuu. 9 kiacc (69 yacos)
IMosicHuTeIbHAS 3aNIMCKA
PabGowas mporpamma mo ydyebHomy mpeametry «Xumus» st OOO paspabortana B

COOTBCTCTBUH C HOPpMATUBHBIMU JOKYMCHTaAMMU:

®denepanpHOro 3aKoHa 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit
denepauuny;
npukaza MunnpocseuieHust ot 22.03.2021 Ne 115 «O0 yreepxaenuu [opsinka
OpraHu3aIluy U OCYIIECTBICHHUS 00pa30BaTEIbHON eI TETHHOCTH 10 OCHOBHBIM
o0uieo0pa3oBaTeIbHbIM IIPOrpaMMaM — 00pa30BaTEIbHBIM IIPOTpaMMaM HauyaabHOIO
00111eT0, OCHOBHOTO OOIIEro U CPEAHETo 00IIero oopazoBaHus» (pacpoCTpaHsIeTCs Ha
npaBooTHomIeHus ¢ 1 centsiops 2021 roqa);
npukaza Munoopuayku ot 17.12.2010 Ne 1897 «O0 yrepxkaenun @I'OC ocHOBHOTO
o01rero 00pa3oBaHus (C MOCISAYIONMMHA U3MEHEHUSIMU U JIOTIOJTHCHHUSIMU);
CII 2.4.3648-20 «CaHuTapHO-311IEMUOJIOTHYECKHE TPeOOBAaHUS K OpraHU3aLusIM
BOCIIUTAHMS ¥ O0yUYEHUs, OTIbIXA U O3J0POBJICHUS JIETCH U MOJIOICHKI,
YTBEPKJCHHBIX IOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpada oT 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «['urnennyeckre HOpMaTUBbI U TPEOOBAHUS K 00ECIICUEHHUIO
06e30macHOCTH ¥ (1K) O€3BPEIHOCTH JIJIsl YesIoBeKa (PaKTOPOB CPEIbl OOUTAHUS,
YTBEPKJACHHBIX IIOCTAaHOBJIEHHEM IJIABHOTO caHUTapHOro Bpada oT 28.01.2021 Ne 2;
KoHnuenuuu npenoaaBanust yueOHOTro npeamera «XuMHs»;
[Tpumepnas ocHOBHast 00pa30BaTeIbHAs IPOTPaMMa OCHOBHOTO 00pa30BaHMS,
0/100peHa perieHneM (enepabHOTO Y4€OHO-METOANYECKOTO 00BETUHEHHUS 110 00IIeMy
obpazoBanuto (mpoToko 3acemanus ot § ampens 2015 r. Ne 1/15);
[Tpukaza Munmnpocsemnienus ot 20.05.2020 Ne 254 «O6 yrBepx)aeHuu henepaibHOTO
nepevHs yueOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MTPH PEaTU3ANN UMEIOIINX
rOCyJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTeIbHBIX MPOTrPaMM HadaIbHOTO O0IIETo,
OCHOBHOTO OOIIET0, CPEIHET0 00IIero 00pa3oBaHus OpraHU3aAIMIMH,
OCYIIECTBISONIMMH 00Pa30BaTENBHYIO NESITEIbHOCTDY;
y4eOHOT0 MIaHa OCHOBHOTO o0O1iero oopazoanusi MBOY “BCOIlly;
paboueii nmporpammsl Bociutanusg MbOVY “BCOILDy;
[Tonoxenus o padoueit mporpamme MBOY «BCOIll»;
YMK; Ilpumepnast mporpaMmma OCHOBHOTO 00IIIeT0 0Opa30BaHUs 0 XUMHUU U
MpOorpaMMBbI K yUeOHUKAM 10 XUMUH [T 8-9 KimaccoB 001ieo0pa3oBaTeIbHBIX
yupexienuit aBTopoB H.E. Kysnenosoii, U.M.Turtosoii, H.H. I'apa. - M.; Benta-I'pad,
2013

Kysnenosa H.E. Xumus. 9 ki. - M.; Benra-I'pag, 2018

PabGoyas mporpamma npeaHazHaueHa JUIsl peaii3alii Kak B OYHOM, TaK M B CMEIIAaHHOM

dbopmate oOyueHus (C HCHOJB30BAHMEM ITUCTAHIIMOHHBIX TEXHOJOTHUA U DIEKTPOHHBIX
00pa30BaTeNIbHBIX PECYPCOB).

Hcnonb3yembie 00pa3oBarenbHble MIaTGOPMbI U IPYrHe UHCTPYMEHTHI AUCTaHLIMOHHOTO

o0y4eHUs

3. Google Kiacc https://edu.google.com/products/classroom

4. Menuareka uznarensctBa «lIpocsemenue» https://media.prosv.ru/content/?subject=9
5. ®oxkcdopn https://foxford.ru/

6. O6pazoBarenbubiit mopran «Muapoypox» https://infourok.ru/

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cootBercTBHE € y4eOHBIM IIJIAaHOM OCHOBHOTO 00111ero oopazosanus MbOY
“BCOIL» Ha n3yuenue yueOHOTO npeaMeTa « XuMush» B 9X Kiaccax OTBOAUTCS 110 2
yaca B HEHENr/68 yacos B roa/



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIbTATHI

JlnuHOCTHBIE pe3yabTaThl OCBOEHMS MPOTPaMMbl OCHOBHOIO 001Iero o0Opa3zoBaHUs
JOCTUTAIOTCS B X0J1€¢ 00Y4YEHUs XUMUU B €IMHCTBE Y4€OHOM M BOCIUTATEIbHON J1€ATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCUMCKMMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSMH, MPUHATHIMUA B OOIIECTBE MPABWJIAMH U HOPMaMHU TOBEACHUS U
CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLUAIN3AIMH 00YyJarOIUXCsl.

JlnuHOCTHBIE pE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALMH W PACIIMPEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY U HayYHOMY
HACJIEUIO, MOHUMAaHMs 3HAYEHUS XUMHUYECKOW HayKd B JKU3HU COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOW MH(pOpMaluell O MepeloBbIX TOCTHKEHUAX U OTKPHITHSIX
MHUPOBON M OTEUECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoiicTBe
MUpa 1 00IIEeCTBa;

2) rpasKIAHCKOT0 BOCIIMTAHUA:

MIPEJICTAaBICHUSI O COLMAJIbHBIX HOPMaxX M IMpaBUIaX MEXKJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE, KOMMYHUKATUBHOM KOMITETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHO-HCCIIeI0BATENbCKOM, TBOPYECKOW M JPYrUX BHJAX JESITEIBHOCTH, T'OTOBHOCTU K
pa3zHoo0pa3HO COBMECTHON JESATENbHOCTH MPHU BHINOJHEHUH Y4€OHBIX, TO3HABATEJIbHBIX 33/1a4,
BBINIOJIHEHUM XUMHUYECKMX HKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX HPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHUMAaHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce ITOH yuyeOHOU NesTeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE IOBEJEHHWE U TIOCTYIKM CBOMX TOBApUIIEH C MO3UMLUU HPABCTBEHHBIX U
[IPaBOBBIX HOPM C YYETOM OCO3HAHMSI MTOCIIEICTBUI TIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IMO3HAHUSA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHMs O  BEIIECTBE U  XUMHUYECKOW  peakuluHu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M COCTABIISIFOIIME OCHOBY JUIS
MOHUMAaHUSl  CyLU[HOCTM HAy4yHOM KapTHUHBI MHpa, MpPEeACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJbI, B3aUMOCBS3AX YEJOBEKa C MPUPOIAHON Cpeloi, 0 pou
XUMHH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTHBBI, HANpaBJICHHbIE Ha IOJY4YEHHWE HOBBIX 3HAHUN 1O XUMHH,
HeoOXouMble sl OObSICHEHUsS HAOII0AaeMbIX IMPOLECCOB M SBJIEHUI, MO3HABaTEJIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIPAaBOYHON JUTEPATypOM, HOCTYIHBIMH TEXHUYECKHUMH CpPEJICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTUI;

WHTEpeC K OOYYCHHWIO M IO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHNIO0, TPOEKTHON M UCCIIEOBATENLCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTH U YPOBHS 0Oy4YeHHUsI B JajbHEHIIEM;

4) popMupoOBaHNS KYJIbTYPHI 310POBbA:

OCO3HAHME IIEHHOCTU >KM3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3/J0pOBBIA 00pa3 >KU3HU, OCO3HAHUE IIOCIEJICTBUN M HENPUATHE BPEIHBIX
NpuBBIYEK (YIMOTPEeOIEHUS aJKOroJisl, HApPKOTHUKOB, KypeHHs), HEOOXOIMMOCTH COOIIO/ICHUS
npaBuil 0€30MaCHOCTU MpH OOpallleHuH € XUMHYECKUMM BEIIeCTBAMU B OBITY U peaNbHOU
KU3HU;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEPEC K MPaKTUYECKOMY U3Y4EHHUI0 Npodeccuil u Tpyaa pa3iMuyHOro poja, yBaKeHUE K
TpyAy U pe3yjibTaTaMm TPYAOBOM JESATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS
MPEAMETHBIX 3HAHUM 110 XUMHUHU, OCO3HAHHBIA BHIOOP WHIWBHAYAIBHOW TPACKTOPUHU



MPOJIOJDKEHHUST 00pa3oBaHHUs C Y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMMH,
0OIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHon MnpodecCHOHATBHON ACSITEIBPHOCTH
Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aIalITHPOBATHCS B IIPO(ECCHOHAIEHOM Cpeie;

6) 3K0JI0rM4eCKOro BOCIIMTAHUA:

9KOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CyIeCTBOBaHUs, MOHUMAHHUE IIEHHOCTH 370POBOTO M 0€30MacHOro oOpas3a KU3HH,
OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (HU3MYECKOMY M TICHXHYECKOMY 30POBBIO,
OCO3HaHUE LIEHHOCTH COOII0ACHUS NpaBUJl 0€30I1aCHOTO MOBEIEHUS MPpH paboTe ¢ BEUIECTBAMU,
a TAK)KE B CUTYAIUAX, YIPOXKAIOIMINX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, IMOJIy4aeMble MPU WU3YYEHUU XUMHH, IS PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYKAOUEH IPUPOIHON CPEIOM, JIJIsl MOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TI00aTBLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MYyTeH MX pelieHus
MMOCPEACTBOM METOJIOB XMMHUHU, IKOJOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
[TI03HABATEbHOM, KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe mertanmpenMeTHBIX Pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE I (HOPMUPOBAHUSA
MHPOBO33PEHHS OOIICHAYIHBIC MOHATHS (3aKOH, TEOpHUs, NMPUHIUII, TUMOTE3a, (PaKT, cUCTEMa,
MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIE MCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
MpeAMETax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX MPEIMETOB (POPMHUPOBATH MPEJACTABICHUE O
LIETIOCTHOW HAay4YHOW KapTUHE MHpA, U yYHHUBEpPCAJIbHBbIC yudeOHBIC NEUCTBUS (TIO3HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJISITUBHBIE), KOTOphIE 00ecrneunBaloT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHHUPOBAHHIO U OCYIIECTBICHUIO YU€OHOU NEATEILHOCTH.

Ilo3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble jornyeckue aecTBus:

YMEHHUS WCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOCHWU 3HAHUU:
pacKpbhIBaTb CMBICT XUMHUYECKMX TOHSATHUH (BBIACTATh WX XapakTEpHBbIC MPU3HAKH,
yCTaHABIWBATh B3aMMOCBS3b C JAPYTUMH TMOHSATHSMH), UCIOJIB30BATh MOHATHS ISl OOBSICHEHUS
OT/ACNbHBIX (DAKTOB W SBIEHUN, BBHIOMPATh OCHOBAHWUSA W KPUTEPUHU IS KiacCH(UKAIIUN
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKINi, YCTaHABIMBATh MPUINHHO-CIICJICTBEHHBIC CBSI3H
MEXy 00BEKTaMH U3YYCHHS, CTPOUTD JIOTUUECKHUE PACCYKACHUS (MHIYKTUBHBIC, TETYKTUBHBIC,
10 aHAJIOTUH ), JIeJIaTh BHIBOBI U 3aKIFOUCHHS;

yMEHHE MPUMEHATHh B MPOIECCe MO3HAHMS TMOHATUS (NIPEAMETHBIE U METaNpPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEeMblE B XHWMHH, MPEOOPa30OBBIBATH IIUPOKO
MIPUMEHSIEMbIE B XUMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUM 3HAK (CHMBOJI AJIEMEHTA),
xuMudeckas (opmyaa W ypaBHEHHE XUMHYECKOW pEaKkIuu — TMPH PEIIeHUH Y4eOHO-
MO3HABATENBHBIX 3a/ad, C YYETOM OTHUX MOJCIBHBIX TPEJICTABICHUNM BBISBIATH W
XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKA H3Y9aeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUN, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-CIICICTBEHHBIC CBSI3H U
MPOTHBOPEUHS B U3y4aeMBbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble ucciieqoBarejbCcKue 1eCTBUS:

yMEHHE HCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA IMO3HAHUSA, a
Takke€ B KauyeCTBE OCHOBBI sl (OPMUPOBAHHS THUIIOTE3Bl MO TIPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

MpuoOpeTeHre OIbITa IO TUIAHUPOBAHHUIO, OPraHW3aIliy U TMPOBEICHUIO YYCHUYECKHUX
AKCIIEPUMEHTOB, YMEHHUE HAOJIIOIaTh 32 XOJ0M IPOIIECcca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyaupoBaTh O0OOIIEHHUS W BBIBOJALI IO pe3yjbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIe0BaHUs, COCTABIIATH OTUET O MPOJIeTIaHHOM paboTe.

Pabora ¢ undopmanueii:

yMeHHE BBIOMpaTh, aHATTM3UPOBATh U HHTEPIPETHUPOBATH HHPOPMAIINIO PA3TIUYHBIX BUIOB
1 (popm mpeacTaBICHHS, TOTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS INTEpaTypa



XMUMHUYECKOTO COJAEp)KaHMsl, CIIpaBOuYHble MocoOusi, pecypcsl UHTepHeTa), KpUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OpMaIHIo;

YMEHHE IPUMEHSTh PAa3JIMYHbIE METO/IbI U 3aIpOCHI IIPU MOUCKE U 0TOOpe UHPOPMAIK 1
COOTBETCTBYIOILIUX JIAHHBIX, HEOOXOAUMBIX JUIsl BBIMOJIHEHHS yU€OHBIX M MO3HABATENbHBIX 3a/a4
ONpeNeNEHHOr0 THIMA, NMPUOOPETeHHE OmbITa B 00JIACTM HCIHOJIb30BaHUA HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIa/ICHUE KYJIbTYpO aKTHBHOI'O MCIOJIb30BAaHUS Pa3IUUYHbIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpaTh ONTHMAJIbHYIO (QOpPMY MNpPEACTaBICHUS
nH(popMallUd ¥ WUTIOCTPUPOBATH pPELIAEMble 3a7auyd HECJIOXKHBIMU CXEMaMH, Juarpammami,
npyruMu popmamu rpaduku 1 UX KOMOWHALUSAMU;

YMEHHE HCMOJb30BaTh U AHAIU3UPOBATh B IpolLecce Y4eOHOW M HCCIIEOBaTENbCKON
JESITeIbHOCTH UH(POPMALUIO O BIMSIHUU MIPOMBIIIIEHHOCTH, CEJILCKOTO X03sIiiCTBa U TpaHCHopTa
Ha COCTOSHUE OKPYXaIOUIeH MpUpoIHOM Cpeibl.

KoMMmyHukaTuBHbBIe YHUBepcalbHbIe y4eOHbIe 1elCTBHUSA:

YMEHHs 3aJaBaTh BOINpOCHl (B XoJe Juaiora M (WIM) JUCKYCCHM) IO CYILIECTBY
oOcyxnaemMoil Tembl, (OpMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIbHO BBIIIOJIHEHUS
MPEeJI0KEHHOM 3a1a4H;

YMEHHUSI PECTABIIATD [OJIyY€HHbIE Pe3YJIbTaThl I03HABATEIbHOM JIESTEIIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 pEe3YJIbTaTOB BBIMNOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J7a00paTOPHOTO OMBITa, JAOOPATOPHOM pPAOOTHI MO HCCIEAOBAHUIO CBOWMCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATEIbHOU U
HCCIIEIOBATENIbCKOW AESITEIbHOCTH MpPHU PEIIEHUH BO3HUKAIOUIMX HpOoOJIeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB U COIJIaCOBaHMS MO3ULUN (0OCYyXIeHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMbI», KOOPJIAUHAIMS COBMECTHBIX NEHCTBUI, ONpeeIeHne KPUTEPUEB 110 OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryasitTuBHble yHHBepcaJibHble YueOHbIe 1elCTBHUA:

YMEHHE CAMOCTOSITEJIBHO OINPEAEATh LU AeSTENbHOCTH, MIIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESATEIbHOCTb, BBIOMpATh
Haubosee H¢¢eKkTuBHbIE CINOCOOBI  pemeHus: y4yeOHBIX UM [O3HaBaTENbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTHPOBATh NPEIJIOKEHHBIM aJrOPUTM JAECUCTBUH IIPH
BBINIOJIHEHUM 3aJlaHUM ¢ Y4€TOM IOJY4YeHMs] HOBBIX 3HAaHUM 00 H3yyaeMbIX OOBEKTaxX —
BEIIECTBAX U pPEaKLUsAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOW LENH,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, Ipe/ylaraeMble B yCIOBUH 3a1aHUH.

MHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHbIX pe3yiabTaTOB II0 OCBOEHHUIO OO0S3aTEIBHOIO COJIEpMKaHUS,
YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHON paboyeil mporpaMMoi, BBIJENSAIOT: OCBOCHHBIE
oOyyaroUMMuUCsl Hay4yHble 3HAHUS, YMEHUS M CHOCOOBbI JAeWCTBUN, crneuuduueckue s
npeaMeTHON ob6nacTu «XHUMHS», BHUbI JESATEIHOCTH IO IMOJIyYEHUIO HOBOI'O 3HAHHUS, €ro
MHTEpIIpETaINH, TPEOOPa30BAHNIO U IPUMEHEHUIO B PA3IUYHbBIX YYEOHBIX U HOBBIX CUTYalUsX.

K koHny oOyueHnus B 8 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYyHaIOIIUXCSI YMEHU:

® DaCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMHYECKHM

JJIEMEHT, [MPOCTOE BEUIECTBO, CJOXKHOE BEIECTBO, CMeCh (OJHOpOJAHAsA H
HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEIbHAs aTOMHas M MOJEKYyJspHas macca,
KOJIMYECTBO BELIECTBa, MOJb, MOJISIpHash Macca, MaccoBas J0JsI XUMHUYECKOTO
JJIEMEHTAa B COEJUHEHHH, MOJSPHbIA OOBEM, OKCHUJ, KHUCIOTa, OCHOBAaHUE, COJb,
3JIEKTPOOTPULIATENLHOCTb, CTENIEHb OKHCIIEHUS, XUMUYECKas peaklusl, KilaccuuKaius
peakuuii: peakluu COCIUHEHMS], peaKLIUK Pa3JIOKEeHUs, peaKUU 3aMelleHuUsl, PeaKIuu
oOMeHa, 9K30- U SHJI0TEPMHUUECKUE PEaKIUH, TEIUIOBOIN APPEeKT peakuu, SApo aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOMTalb, PajlyC aroMa, XUMUYECKas CBS3b,



MOJISIpHAsl M HETOJISIpHAsi KOBAJEHTHAas CBsI3b, MOHHAs CBS3b, WOH, KATHOH, aHUOH,
pacTBoOp, MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAalKsl) B pacTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMHUYECKHX TOHSATHH WM TPUMEHSTH OTH
TIOHSATHUS MPHU OTMCAHUU BEIIECTB U UX MPEBPAICHUH;

® IICII0JIb30BATh XMMUYECKYIO CHMBOJIUKY Ul COCTaBiieHUS (opMysl BeEIIEeCTB H
YPAaBHEHUN XMMUYECKUX PEAKIUM;

® OIIPENIENIATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWMHAPHBIX COEJUHEHHSX, CTENEHb
OKHUCJICHHUS 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAacCy COEIUHEHMH 1o QopmyaaMm, BHUJA XUMHUYECKON CBS3U
(KoBaJIeHTHasl U MOHHAs1) B HEOPraHUYECKUX COEIMHEHUSX;

e packpbiBaTh cMbIci llepmogmyeckoro 3akona JI. WM. MenpneneeBa: I1eMOHCTPUPOBATH
MMOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT HX
nosnoxkeHust B Ilepuoanueckoit cucteme, 3aKOHOB COXpPAHEHHS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;

®ONMCHIBATh M XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuoanueckoil cucremsl
XMUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «rjaBHas moAarpymnmna (A-rpymma)» u
«mmoboynas moxarpynma (b-rpymma)», mansie W OOJbIIME MEPUOABI, COOTHOCHTH
00o03Ha4YeHus1, KOTOpele uMeroTcss B Tabnuue «llepronuyeckas cucremMa XUMUYECKUX
anemenToB /JI. . MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAaMU CTPOCHHS aTOMOB
XMUMHMUYECKUX D3JIEMEHTOB (CocTaB W 3apsia sapa, oOIlee 4YHUCIO 3JIEKTPOHOB H
pacnpeziesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

® KJITAaCCU(UIMPOBATh XUMHUYECKHE 3JIEMEHTbl, HEOPraHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YUCIy U COCTaBY YYacTBYIOIIMX B PEAKUUU BEIIECTB, M0 TEMJIOBOMY
sdexry);

® XapaKTEepPU30BaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEpXKJas  ONHMCAaHME MpUMEpaMH  MOJEKYISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kau€CTBEHHOI'O COCTaBa,
BO3MOYHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPAILIEHUI B Pa3JINYHbIX YCIOBHUSX;

® BHIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMyse COeTUHEHHS, MACCOBYIO JIOJIO BEILIECTBA B
pacTBope, MPOBOJIUTh PACYETHI IO YPABHEHUIO XMMHUECKON peaKlny;

® [I[PUMEHSITh OCHOBHBIE OIEpAIlMM MBICIUTEILHON AEATEIbHOCTH — aHajlu3 U CHUHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMATU3AINIO, KIAacCU(UKAIUIO, BBISIBICHHE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€W — IJI1 M3Y4YEHUS CBOWMCTB BEIIECTB M XUMUYECKUX PEAKIUH,
€CTECTBEHHO-HAy4YHblE  METOJbl ~ NO3HAaHUS —  HaOJIOAEHHE,  HU3MEpEHHE,
MOJENUPOBAHNE, SKCIIEPUMEHT (pEeaIbHbII U MBICIIEHHBIH);

eClie/IOBaTh IIpaBWJIaM IIOJIb30BaHMSI ~XMMHUYECKOM MOCyIoil U J1abOopaTOpHBIM
o0opy/noBaHHEM, a TaKXke IpaBWiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU IO BBIIIOJIHEHUIO Ja0OPAaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTY4YEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOJAA), MPUTOTOBJICHHIO
pacTBOPOB C OMPENEIEHHON MACCOBOM JIOJIEN paCTBOPEHHOTO BEIIECTBA, IIJIAHUPOBATH
U MIPOBOJUTH XUMUYECKUE SKCIEPHUMEHTHI 110 PaclO3HaBaHUIO PACTBOPOB ILEJIOYEH U
KHUCJIOT C TOMOIIbIO MHAUKATOPOB (JIakMyc, GeHOoI(PTaNenH, METHIIOPAHK U IPYTHE).

K koniry oOydyenusi B 9 kjacce mpeIMETHBIC PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYyHaIOIIUXCSI YMEHU:

® paCKpbIBaTb CMBICII OCHOBHBIX XWMHWYCCKHUX MOHATHI: XUMHUYCCKUH OJICMCHT, aToOM,
MOJICKYJIa, HOH, KaTUOH, aHNOH, ITPOCTOC BCIICCTBO, CJIIOKHOC BCIICCTBO, BAJICHTHOCTD,
QJICKTPOOTPULIATCIbHOCTh, CTCIICHb OKHUCJICHUSA, XUMHUUCCKAA pPCaKUUA, XUMHYCCKas



CBS3b, TEIUIOBOM 3(DPEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, AIEKTPOIIUTHI,
HEIJICKTPOJIUTHI, DSJEKTPOJMTHYECKAsT JAUCCOLMALMS, PEaKIMd HNOHHOTO OOMeHa,
KaTtauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMBIE PpEaKIIuH,
OKHCITUTEIbHO-BOCCTAHOBUTENLHBIE  PEAKIUU,  OKUCJIHUTENb,  BOCCTAHOBUTEINb,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBasieHTHAsl, WOHHAs, METAJUIMYECKas), KPHUCTAJUIMYECKAas pEmIETKa, KOPPO3Hs
METaJUIOB, CIUIAaBbI, CKOPOCTh XHMHYECKOW PpEAKIUH, TNPENeTbHO JIOMyCTUMAas
koHueHTpauus [IJIK BeniecTsa;

® JUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XHMHUYECKHX TOHSATHH WM TPUMEHSTH OTH
TIOHSATHUS MPU OTIMCAHUU BEIIECTB U UX MPEBPAICHUH;

® ICTIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJHMKY JUIsi COCTaBiieHUs (OpMyd BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKIUH;

® OTIPEACIIATHh BaJICHTHOCTh U CTETICHb OKUCIICHUS XUMHYECKUX 3JIEMEHTOB B COCIMHECHMSIX
pa3IMYHOTO COCTaBa, TMPUHAUICKHOCTh BEHIECTB K  OMNPEASIEHHOMY KJacCcy
coeMHEHUN 10 QopMmynaM, BHUJ XUMHUYECKOW CBs3M (KOBaJIGHTHAas, HOHHAs,
METAJUTMYECKasi) B HEOPTraHWYECKUX COCAMHCHHSAX, 3apsij HOHA MO0 XHUMHYECKOM
dbopmyse, xapakTep cpelbl B BOJAHBIX PAacTBOPAaX HEOPraHUYECKUX COCTUHEHUM, THUII
KPUCTAJUTMYECKOM PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbich [lepuoaunueckoro 3akona /. . MenaeneeBa u 7eMOHCTPUPOBATH €TI0
MMOHMMAaHHE: OMHUCHIBATH M XapakTepuzoBaTh TaOIM4Hyr (opmy Ilepuomamueckoit
CHUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3iinyaTh MOHATUSA «JIaBHas moarpymma (A-
rpynna)» u «mobounas moxarpymnmna (b-rpymma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCUTh OOO3HAYEHHUs, KOTOpPhIE HWMEIOTCS B MEPUOJAMYECKON Tabiuie, C
YUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHYECKUX DJIEMEHTOB (COCTaB M
3apsn siapa, o0IIee YUCIIO AIEKTPOHOB M PaclpeiesIeHUEe UX MO AJIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUW CBOWCTB OJJIIEMEHTOB M UX
COCIMHEHUH B TMpeEJesiax MajbIX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHHS
HX aTOMOB;

® KJIACCU(PHUITUPOBATH XUMHUYECKUE SJIEMEHTHI, HEOPTraHWYECKHUE BEIICCTBA, XUMHUYCCKUE
peaknuu (IO YMCIYy W COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢hdexTy, Mo U3MEHEHHUIO CTETICHEW OKUCICHHUS XUMHUECKUX FJIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATh) oOOmMEe U crenuduueckrue XWMHUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsi OMUCAHNE MPUMEPAMH MOJICKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN;

® COCTABJISATh YPABHEHHUS AJIEKTPOJUTAYECKON HUCCOLMALMU KUCIIOT, IIEIOYEHd U COJIEH,
TIOJTHBIC U COKpAIIEHHBIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHA, YPaBHEHHUS PEaKIIHil,
MOATBEPXKIAIOIINX CYINIECTBOBAHUE TEHETHYECKOM CBSI3M MEXKIY BEIIeCTBAMU
Pa3IMYHBIX KJIACCOB;

® DACKpBIBAaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUNA TMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OaaHca 3TUX PEaAKITUii;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTU
MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUI B PA3JIMYHBIX YCIOBUSX;

® BLIYUCIISITh OTHOCHUTEIIBHYIO MOJICKYISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (popMysie COeTMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINU;

eCcOONIONATh TMpaBWIA TIOJB30BAHHMS XMMHYECKOW TMOCylaod W JabopaTOpHBIM
000pyIOBaHMEM, a TaKXKe MpaBuiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JTa00PATOPHBIX XUMUYECKUX OIMBITOB IO TOJYyYEHHUIO
1 cOOMpPaHMIO Ta3000pa3HBIX BENMIECTB (aAMMHAKa U YTIIEKUCIOTO rasa);



® [IPOBOJUTH PEAKLIHUU, MOATBEPXKAAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpHA-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cyab(daT-, TUIPOKCHI-UOHbI, KATHOHbI aMMOHMSI M HOHBI H3YyYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

® [I[PUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEILHON AEATEIbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHME, 0000IleHHEe, CUCTEMAaTU3alMI0, BBISBICHHUE MPUYUHHO-CIIEACTBEHHBIX
CBA3EH — JUIA M3YYEHMsS] CBOWCTB BEUIECTB M XUMUYECKHX DPEAKLNH, €CTECTBEHHO-
HayyHble METOJbl T[IO3HAHMUS — HaONIoJIeHHWe, U3MEpPEeHHe, MOJAEITUPOBaHUE,
AKCIEPUMEHT (peasbHbIM U MBICICHHBINH).

9 KIIACC (2 u B Henemnto, Bcero 68 4.)

Pazgea I. TeopeTuyeckue OCHOBbI XUMMH.

DHepreTuka XMMHUYECKUX peakuuid. TermnoBoil addexr peakiuu

CkopocTh XMMHUYECKUX peakiuil. Onepeemuxa u nuwa. Kanopuiinocmv dacupos, 6eixkos u
V21e80008

Jlabopamopmubwiii onvim

N3ydeHue ckopocTy NpOTEKaHUs XUMUYECKUX peaKkLnui

DNEKTPOIUTHl U HE 3JICKTPOJIUTHL. MeXaHU3M IUCCOLMALMU BEUIECTB C MOHHOM XMMHYECKOU
CBSI3bIO

MexaHu3M AUCCOUMALIMY BEIIECTB ¢ KOBAJICHTHOM MOJISIPHON XUMUYECKOM CBSI3bIO.

CunbHbI€ U cl1abble AIEKTPOJIUTHI

Peakuuu 57€KTpOJIMTOB B BOJHBIX pPAacTBOpax. YpPaBHEHMsSI HOHHBIX pEaKIUil B BOIHBIX
pacTBopax

KucnoTsl Kak 31€KTpOIUTHI

OcHOBaHMSI KaK AJIEKTPOJIUTHI

Conu Kak 3JIeKTPOJIUTHL

IIpaxmuueckue pabomoi

1.Peakuuu 351€KTpOJIMTOB B BOJHBIX PacTBOpax

Paznean I1. DsieMeHTHI - HeMeTAJLJIbI U UX BaxKHel e coeJHHEeHUsl.

OOmiasi xapakTepucTUKa HEMETauloB: THoJjiokeHue B [lepuoguueckoit  cucreme
xumudeckux  anmementoB  J[. WM.  MenneneeBa, 0COOEHHOCTH  CTPOEHHS  aTOMOB,
anekTpooTpuniatenbHocTh (D0) Kak Mmepa «HemeTammudHoCcTHY, pan D0. Kpucrammmdeckoe
CTPOEHUE HEMETANIOB — MPOCTHIX BEIIECTB. AutoTpornusd. Pu3nyecknue cCBOMCTBa HEMETAIIIOB.
OTHOCHUTENBHOCTh NOHITUN «METAJUD» U «HEMETAILID).

Cepa. CtpoeHue aToMa, ajuIOTPOMNMs, CBOWCTBA M MPUMEHEHHE POMOUYECKOW CEpHL.
Oxcupst cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npuMeHeHnue. CepHas KUCJIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJIHOM XO03s1icTBE. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

Azot. CTpoeHHne aToMa W MOJIEKYJbI, CBOMCTBA MPOCTOTO BEIIeCTBA. AMMHUAK, CTPOEHHUE,
CBOICTBa, mostyueHue M npumeHeHue. Cojm aMMOHHUS, UX CBOMCTBa U mpuMeHeHue. OKCHIbl
azota (II) m (IV). A3oTHas kuciora, ee CBOWCTBA W NpUMEHEHHE. HHUTpaTbl W HUTPHUTHI,
npo0ieMa ux cofiepkKaHus B CEJIbCKOX03SIICTBEHHON MPOAYKIUU. A30THbIE YAOOPEHHUS.

®ochop. CrpoeHue aTroma, ajuIOTPOIMs, CBOMCTBA 0enoro U kpacHoro Qocdopa, ux
npumenenne. OcHOBHbIE coenuHeHus: okcup ¢ochopa (V) m oprodochopHas KucioTa,
dbocdarer. DochopHbie ynoOpeHus.

VYrinepon. CtpoeHnne aToma, auIOTPOIHUs, CBOMCTBAa MoAuUKaIii, npuMeHenne. OKCHIbI
yriaepoaa (II) m (IV), ux cBoiictBa m mpumeHnenue. KapOoHATHI: KaJabIUT, COJA, MOTAIl, UX
3HAYEHHUE B MPUPOJIE U KU3HU YeJIOBEKa.

Kpemuuii. Ctpoenue aroma, KpUCTAJUIMYECKUN KPEMHHI, €ro CBONCTBAa M NPUMEHEHHE.
Oxcun xpemuus (IV), ero mpupoansie pazHOBUAHOCTH. CHIIMKAThl. 3HAYEHHUE COCIUHECHHI
KPEMHHS B KUBOM U HEXXUBOU npupoe. [loHATHe 0 CHIIMKAaTHOM MPOMBIIIJIEHHOCTH.
IIpaxmuueckue pabomoi
2.IlonydyeHre aMMHaKa v ONBITHI ¢ HUM
3.IlonydeHue yriekucsioro ra3a U U3y4eHue ero CBOMCTB.



Bo3HUKHOBEHHE M pa3BUTUE OPraHUYECKONM XHMHMH. Teopuss XMMHUYECKOro crpoeHus A.M.
byrneposa
Nzomepus. Yraeromopoasl. Knaccuduxarus yriesomopoaoB. HomeHnkimatypa yriieBo10poIoB.
[Ipuponnble  ucTOYHMKM  yriaeBogoponoB. IIpumenenue  yrneBoaoponoB.  [IpnuumHel
MHOTOO0Opa3us yrieBoaoponoB. Crnuptel. KapOonoBeie kucimoThl. JKupbl.  YTIIeBOIBL
AMUHOKUCIOTHI U OEJIKHU.
IIpaxmuueckasa paboma

4.0mnpeneneHye KaueCTBEHHOTO COCTaBa OPraHUYECKOTO BEIIECTBA.
Paszpen L. MeraJisl

[Tonoxenne wmeramwioB B Ilepmogudeckoil cucreMe XuMH4Yeckux 3yeMmeHtoB [ M.
MenneneeBa. Metainuueckasi KpUCTAIIMYECKAs pellIeTKa U METAITINYECKasi XMMHUEcKas CBS3b.
O6mme ¢uszndeckue cpoiictBa MeTauioB. CrjlaBbl, X CBOWCTBA W 3HAYCHHE. XUMUUYECKUE
CBOMCTBA METAUIOB KaK BOCCTAHOBHUTENIEH, a TakXke B CBeT€ HX [IOJOXKEHUS B
ANEKTPOXUMUUYECKOM DSy HaNpspKeHU MeTamuioB. Koppo3us MeTaiioB u cocoObl OOpBOBI C
Hel. Metautel B ipupoje. O0mue crocoObl UX MOTydeHUsI.

OO011as xapakTepuCcTHKa LIEI0YHBIX MeTaioB. Metaiisl B ipupoae. OOmue cnocodbl ux
nosnyueHusi. Crpoenue atomoB. lllenounble Meramuibl — HpOCTbIe BellecTBa. BakHeimiue
COEJIMHEHUS IEJIOYHBIX METAJUIOB — OKCHJIbl, THJIPOKCHIBI U COJIM (XJIOPHbI, KapOOHATHI,
cynb(daTel, HUTpATHI), WX CBOWNCTBA W TPUMEHEHHWE B HAPOAHOM Xo3siicTBe. KammitHbie
yaoOpeHus.

OO0mas xapakTepucTuka 3jieMeHToB riaBHOW moarpymmsl Il rpynnel. CTtpoeHue aToMoB.
[IlenoyHo3emenbHbIE ~ METAUIBl —  IPOCThIE  BELIeCTBA. BaxHeilline  coeanHEHUs
IIEJIOYHO3EMETIbHBIX METaNIOB — OKCHJbI, TUAPOKCUIBI U COJMU (XJIOPHIbI, KapOOHATHI,
HUTPATHI, cynbdatel, pocdarel), UX CBONCTBA U IPUMEHEHHE B HAPOIHOM XO35UCTBE.

Antomunuii. CtpoeHue atoMma, GU3NYECKUEe U XUMUYECKHE CBOWCTBA MPOCTOIO BEIIECTBA.
CoenuHeHUs allOMUHUS — OKCUJ U THJIPOKCH]I, UX aM(pOTEepHBI XxapakTep. Baxkneimue conu
anroMuHus. [I[puMeHeHre aTFOMUHNS U €r0 COSUHEHUM.

XKenezo. CrpoeHue aroma, (PU3NYECKHE M XHUMUYECKHE CBOICTBA IPOCTOrO BEILIECTBA.
Temernueckne psimel Fe’™ u Fe’'. Bakmeifmme comm sxemesa. 3HAaueHHWE JKenesa M €ro
COEMHEHUH ISl TPUPOJIbl U HAPOJHOTO XO3SICTBA.

IIpaxmuueckasa paboma

5.M3ydyeHne XMuMHYECKUX CBOMCTB METAJIJIOB.

Pazjnen IV. O61ue cBeieHusi 00 opraHuYecKuX coeJUHEeHUsIX

Bo3HUKHOBEHHE M pa3BUTHE OPraHUYECKONM XUMHUHU. TE€OpUs XUMHUYECKOro CcTpoeHus A.M.
byrneposa

Nzomepus. Yraesomopoasl. Knaccuduxamus yriesomopoaoB. Homenkinatypa yriieBo1opoIoB.
[Ipuponuble  ucTOYHMKM  yriaeBogoponoB. Ilpumenenue  yrneBomoponoB.  [IpnuuHel
MHOTO0OOpa3usi  yrieBojgopoaoB. Cnuptel. KapOonoBbie kuciaoTsl. JKupbl. YTieBOJIbL
AMUHOKHUCIOTHI U OEJIKH.

BemecTBa, BpeIHbIE U 310POBbs YEIIOBEKA U OKPYKAIOLIEH CPEIbI
[Tonumeps! U )KU3HB

XHMHMS U 310pOBbE YEIIOBEKA

IIpakmuueckas paboma.

1. TemaTn4veckoe IVIAHUPOBAHUE, B TOM YHUCJIC C YUICTOM paﬁoqeﬁ MnporpaMmmal
BOCIIUTAHHUSA ¢ YKA3AaHUEM KOJIMNIECTBA YaC0B, OTBOAMMbBIX HA OCBOCHHE KaKJI0# TeMbl.

(69 vacos)
Temarnueckoe TUIaHUPOBAHKE IO XUMUHU IS 8-9-X KJIACCOB COCTABIICHO C y4ETOM paboueid

IIpOrpaMMbl BocliuTaHus. BHeceHbl TeMbl, 00ecrieunBaroIIne pealn3auio CIEAYIOIUX [eJIEBbIX
NPHOPUTETOB BocnuTanus ooydaromuxcss OOO yepes u3yueHue XuMuu:

e PA3BUTUC HCHHOCTHOI'O OTHOIICHUSA K IIPHUPOJIC, HY)KHaIOHIGﬁCH B 3allIUTC U
IMOCTOSIHHOM BHUMAaHHWU CO CTOPOHEBI YCJIOBCKA,



e Ppa3BUTHE LIEHHOCTHOTO OTHOILIEHMS K KYJIbTYpe KaK JyXOBHOMY OOrarcTBy oOliecTBa u
BA)KHOMY YCJIOBHIO OILYILIEHHS YEJI0BEKOM IIOJIHOTHI TPOKUBAEMOU KHU3HH, KOTOPOE

JAI0T €My YTEHHUE U MY3bIKa, HCKYCCTBO U T€ATP, TBOPUYECKOE CAMOBBIPAXKEHHUE;
e Ppa3BUTHE LIEHHOCTHOTO OTHOILLIEHUS K OKPY)KAIOIIHUM JIOASIM Kak 0€3yCIIOBHOM U
a0COTIOTHON IIEHHOCTH, KaK PaBHOIIPABHBIM COLIMATIbHBIM ITAPTHEPAM, C KOTOPBIMHU

HCO6XOILI/IMO BBICTpauBaTh HO6pO)KCJ'IaTeJ'H)HI)Ie W B3aUMOIIOJJACPKHUBAIOIIUE

OTHOIIICHUS;

e PA3BUTHUC HCHHOCTHOI'O OTHOIICHUSA K CAMHUM cebe Kak X035eBaM CBOEH CYI[B6BI,

CaMOOIIPCACIIAIOIMUMCA U CaMOPCATTU3YIOINUMCS JIMYHOCTAM, OTBEYAIOIIHUM 3a CBOC

cobcTBEeHHOE OyyIee.

Ne Tema C yuerom paboueii nporpammsl | KoanuectBo yacoB
pasaciia BOCIIUTAHUA
/1
9 kJyacc
1. | Xumnueckue peakumn g:ﬁ%iﬁ::;:aiﬁ%};pcm «B Mupe 4yq
12. o AYKUMOH 3HaHMH «/IOHbl B BOAHOM
Teopust 3IEKTPOAUTHIECKON pacTBOpe» 10
q
Aucconuanuumn
13. BupryanbHasi 3KCKypcHs
OO1as xapakTepucTHKa «Pa3HoOBpasue HeMeTannoe» 4
HEMECTAJIJIOB
14| Hoarpynmna kucaoposa u ee Ypok — uzpa «Pactsopumoe-
TUIIMYHEIE IIPEICTaBUTENN HEPACTBOPUMOE) 44
15. I AyYKUMNOH 3HaHMH «HemeTannbl B Oy
ONrpyIa a3oTa u e¢ MPUPOAE W XKM3HW YeroBeKa»
TUITAYHBIC MTPCACTABUTCIIN
16. Ypok-npakmuxym
«INEKTPOMPOBOTHOCTH
[Toarpynna yriepona PacTBOPOB BEIIECTBY 84
17. Ypok-KoHgpepeHymnsa «Xmmmnyeckne
Ob6mme ceneHust 00 CBOIICTBa HEMETaN/IOB» 144
OpPraHn4eCKuXx COCANHCHUAX
18. o BupryanbHasi 3KCKypcHs
OO01111e cBOMCTBA METAIIJIOB «Pa3HOOBpa3me MeTasnnos» 54
19. AyKLMOH 3HaHMH «MeTannsl B npupoae Tq
Mertaiisl IJIaBHBIX U U KU3HI YeTIOBEKa»
MOOOYHBIX MOATPYIIIT
20. Hp OM3BOJICTBO BupryanbHasi 3KCKypcHs
«Pa3Hoo6pasne opraHnyeckmx
HCOPraHMYCCKHX BEIICCTB UX COEIMHEHUIN»
IIPUMEHEHUE 24
21| PesepsHOe Bpems lu

Bcero 3a rog :
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