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[osicHuTe/IbHASA 3aMUCKA

PaGouast mporpamMma mo XUMUHW JUIsi OCHOBHOM IIKOJIBI COCTaBjeHa Ha OCHOBE: DYHIAMEHTAJILHOTO SApa COIACPIKAHMS
obmero oOpa3oBanusi, TpeOoOBaHMII K pe3yJbTaTaM OCHOBHOTO OOIEro o0pa3oBaHMs, NPENCTaBICHHBIX B DeaeparbHOM
[INocynapctBennom Cranpapte O6miero OOpa3oBaHHsI BTOPOTr0 MOKOJICHHS; MPUMEPHBIX MPOTpaMM MO YYEOHBIM IpeIMeTam
«Xumus 8-9 kiacce» (ctanaapthl Broporo nokojieHus) M., [Ipocsemienue; aBropckoil yueoHoit mporpammel O.C.I'abpuensin
«IIporpamMmma ocHOBHOTO 0011ero oOpa3zoBanus. Xumus. 8-9 kiacce». M.: [Ipoda; (PI'OC).

JlanHast paboyasi mporpaMma OpUEHTHPOBAHA HA MCIOIh30BaHNE YYCOHUKOB MO XUMHUHU U YI€OHO-METOAMUECKUAX TTOCOOHIA
YMK, co3manHbIX KOJIIEKTUBOM aBTOPOB 1o pykoBoacTBoM O.C. ["abpuensina.

OO01He e 0CHOBHOI'O 00111ero 00pa3oBaHMs € YU4eTOM Cleu(PUKH Kypca XUMUH
Lenun xumuueckoro oOpa3oBaHHs B OCHOBHOM WIKOJE€ (QOPMYJIHPYIOTCS Ha HECKOJBKUX YPOBHSX: TJ00aJbHOM,
METanpeIMETHOM, JTUYHOCTHOM M MPEIMETHOM, Ha YpPOBHE TpeOOBaHUI K pe3yJbTaTaM OCBOCHUS COJEP)KaHUS MPEeIMETHBIX
MIPOTPaMM.
OcHoBHOE 00111€€ 00pa3oBaHKe - BTOpasi CTYNEeHb 001Iero oopazoBanus. OHON M3 BaKHEMIIIMX 3a/1ad 3TOTO dTara sSBJSIETCS
MOJrOTOBKAa OOy4YalomMxcs K OCO3HAaHHOMY M OTBETCTBEHHOMY BBHIOOPY JKM3HEHHOTO U TNPOQECCHOHATHHOTO IYTH.
OOyuaromuecs TOKHBI HAYYUTHCS CAMOCTOSITENIBHO CTAaBUTh ILIENMH M OINPEACTATh MYTH WX JOCTIKEHUS, HCIOJIh30BaTh
PUOOPETEHHBIN B LIKOJIE OMBIT IEATEIBHOCTH B pealbHOM )KU3HH, 3a paMKaMU y4eOHOI0 Ipolecca.
I'1aBHBIC 11€71M OCHOBHOTO 00111eT0 00pa30BaHUs COCTOST B:
1. dbopmupoBaHHH LIETOCTHOTO TMPEACTABICHUS] O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUSAX, YMEHHUAX M CIOco0ax
JesITeIbHOCTH;

2. TIpuoOpETEHUH OIbITa Pa3HOOOPA3HOM NEITEILHOCTH, O3HAHUS U CAMOTIO3HAHMS;

3. MOATOTOBKE K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpAa WHIWBUIYAIBHOW O0pa3oBaTENbHOW WM NPOodhecCHOHATHHON
TPACKTOPHH.

bonpmioil Bkiag B MOCTHKEHHE TJIABHBIX IIeNied OCHOBHOTO 0O0IIero oOpa3oBaHWs BHOCHT H3yueHue xumun. Kotopoe
MPU3BAHO 00ECTICUNTH:

1. dbopMupoBaHHE CUCTEMBl XUMUYECKUX 3HAHUIA KaK KOMIIOHEHTAa €CTeCTBEHHO-HAYYHON KapTHHBI MHPA;

2. pa3BUTHE JIUYHOCTH OOYYAIOIMIMUXCS, UX MHTEIUICKTYaJbHOE W HPAaBCTBEHHOE COBEPIICHCTBOBAaHME, (HOPMUPOBAHHE Y HUX

T'YMaHUCTHYECKUX OTHOIICHUH M SKOJOTHYECKH 1IeTIECO00PA3HOTO TIOBEICHUS B OBITY U TPYAOBOM JIeATEIHHOCTH;



3. BBIPAOOTKY MOHUMAaHHs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHM XUMUH, a Takke (POPMHUpPOBAHHE OTHOILIEHUS K XUMHH
KaK K BO3MOKHOU 005acTu OyayIiei mpakTU4ecKon AesITeIbHOCTH;

4. popmupoBaHue yMeHuU 0€30MacHOr0 0OpaIIeHHs ¢ BEHIECTBAMH, UCIOJIb3YEMBIMH B TOBCEAHEBHOM KU3HH.

IHensiMu M3y4yeHNss XUMUU B OCHOBHOM ILIKOJIE SIBJISIIOTCS:

1. ¢popmupoBanue y oOyyaroumxcs yMEHHUs BUJETh U TIOHUMATh LIEHHOCTh 00pa30BaHUs, 3HAUMMOCTh XMMHUYECKOTO 3HAHUS
JUIA KaXKJI0OTO YEJIOBEKAa HE3aBUCHUMO OT €ro Mpo(eCcCHOHANBHOM NEATEIbHOCTH; YMEHMs pa3indaTrh (PaKThl M OLIEHKH,
CPaBHUBATH OLICHOYHBIE BBIBOJBI, BUACTh UX CBSA3b C KPUTEPHUSAMH OLIEHOK U CBSI3b KPUTEPHUEB C ONPEAEICHHOW CUCTEMOM
LIEHHOCTEH, POPMYIMPOBAaTh U1 0OOCHOBBIBATH COOCTBEHHYIO TO3UIIMIO;

2. (¢opMupoBaHME Yy OOYyYarOIIMXCS LIEJIOCTHOTO IMPEACTABICHUS O MHUPE M POJIM XUMHUU B CO3JAaHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA; YMEHHUSI OOBICHATH OOBEKTHl M MPOLECCHl OKPYKAIOIMIEH NEeHCTBUTEIBHOCTH —
MPUPOJHOM, COUNATBHOMU, KYJIBTYPHOU, TEXHUUECKON CPEJIbl, UCIOJIB3YS JJIs1 3TOT0 XUMUYECKUE 3HAHUS;

3. mpuobpeTeHne 00YyJaIOIUMHUCS OIBITa Pa3HOOOPA3HOUN AESITENbHOCTH, MO3HAHUS U CAMOIO3HAHMS; KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHTHOCTEH), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE MJIs PAa3JUYHBIX BUIOB JEATEIBHOCTH: PEIICHHS
npoOJeM, NPUHATHS PEUICHUM, MOMCKa, aHaiu3a U o0paboTKM HMH(OpMalMU, KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB
M3MEPEHU, COTPYAHUYECTBA, 0€30MIaCHOr0 OOpalIEeHUs C BEIIECTBAMU B MOBCEHEBHOMN )KU3HU.

OcHogHbiMu udesimu y4eOHOTo npeaMeTa XuMUsl sIBISFOTCS:

O MaTepHaJIbHOE €MHCTBO BEIIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAS! CBS3b;

O IPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXAY COCTaBOM, CTPOCHUEM, CBOMCTBAMU, MOJYUYEHUEM U IPUMEHEHUEM BEILIECTB;

O II0O3HABAEMOCTD BEILIECTB U 3aKOHOMEPHOCTEN MPOTEKAHNUSI XUMUYECKUX PEAKLINN;

O OOBSCHSIOUIAs U MPOTHO3UPYIOIIAS POJIb TEOPETHUECKUX 3HAHUH 17151 (PaKTOJIOTUYECKOT0 MaTepralia XMMHUHU JIEMEHTOB;

O KOHKPETHOE XMMHUYECKOE COCANHEHUE KAK 3BEHO B HEMPEPHIBHOM LIENU MPEBPALEHUI BEIIECTB, YUAaCTBYIOLIEE B KPYTOBOPOTE
XUMHUYECKUX JIEMEHTOB U XMMUYECKOU 3BOJIOLNH;

O OOBEKTUBHOCTh W TO3HABAEMOCTh 3aKOHOB TMPUPOJbI; 3HAHWE 3aKOHOB XHMHH TMO3BOJSET YHOPABIATh XUMUYECKUMH
MpPEBPAIICHHS] MU BEIIECTB, HAXOJUTh AKOJIOTMYECKH O€30MacHble CIOCOOBI MPOU3BOACTBA U OXPaHbl OKPYKAIOIIEH Cpeabl OT
3arps3HEHMUS;

O B3aMMOCBSI3aHHOCTh HAayKU W TMPAKTUKHU; TpeOOBaHUS MPAKTUKUM — JIBIKYIIAs CHJIA PA3BUTHS HAYKH, YCIEXU MPAKTUKH
00yCJIOBJIEHBI TIOCTUKEHUSIMU HAYKU;

O pa3BUTHE XMMHUYECKOW HAYKU U XMUMH3aIMs HAPOIHOTO XO35MUCTBA CIIy>)KaT MHTEpecaM YeJIoBeKa U OOIIECTBA B LIEJIOM, UMEIOT
I'YMaHUCTHYECKHUM XapaKTep U MPU3BAHbI CIIOCOOCTBOBATh PEIICHUIO II100aIbHBIX TPOOJIEM COBPEMEHHOCTH.



OTH UlIeU pean3yroTCs IMMyTEM JIOCTUKEHHUSI CIICNYIOIINX yelel:

dopmuposanue y ydsamuxcsi XUMUYECKOW KapTUHBI MUPA KaK OPTraHUYECKON YacTH €ro IEJI0CTHOM €CTECTBEHHOHAYYHOM
KapTHUHBI,

pazeumue 1MI03HABATEIBHBIX HMHTEPECOB, HMHTEIUJICKTYaJbHBIX M TBOPUYECKMX CHOCOOHOCTEH ywaluxcs B IIpoliecce
U3YYCHHUS] UMU XUMHUYECKOW HayKH U €€ BKJIaJla B COBPEMEHHBIN HayYHO-TEXHUYECKHUM MPOTpecc;

dopmuposanue BaxXHEHIINX JTOTUYECKUX ONEPALIUA MBIIIUICHUS (aHATU3, CUHTE3, 0000IIeHNEe, KOHKPETU3AallKsl, CPABHEHHE
U JIp.) B MpoIiecce MO3HAHUS CUCTEMbI BaKHEHUIITUX MOHSATUH, 3aKOHOB U TEOPHI O COCTaBe, CTPOCHUH U CBOMCTBAX XMMUUYECKHUX
BEIIECTB;

eéocnumanue yOSXKJIEHHOCTH B TOM, YTO NMPUMEHEHUE MOJTYYCHHBIX 3HAHUN M YMEHUN M0 XUMHH SIBISETCS O0BEKTHUBHOM
HEOOXOIMMOCTBIO JIsl 6€30MacHOM paboThI C BEIIECTBAMU U MaTepHraiaMu B ObITY U Ha MPOU3BOJICTBE;

npoeKmuposanue M peanu3ayusa BbIMyCKHUKAMA OCHOBHOM IIIKOJBI JIUYHOM 0Opa3oBaTeNbHOM TpPaeKTOpUH: BBIOOP
npodusist 00ydeHus B cTapiiei IKkoje Wik Npo(ecCuoHaIbHOTO 00pa30BaTEIbHOTO YUPEKICHNUS,

06/1a0eHue KIIIOYEBBIMUA KOMIIETCHIUSIMU  (y4eOHO-TI03HaBaTEIbHBIMU, WH()OPMAIIMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU,
KOMMYHUKATUBHBIMU )

OO0was xapakTepucTHKA Y4eOHOI0 nmpeaMera XuMus
B cootBerctBuu ¢ denepanbHbIM rOCyJapCTBEHHBIM 00pa3oBaTElbHBIM CTAHJAPTOM OCHOBHOTO 0OIIero oOpa3oBaHUs
y4auiecs: JOJDKHBI OBJaJleTh TAaKUMHU TO3HABATENbHBIMH YY€OHBIMH JIEHCTBUSIMHU, KaK yMEHHE (DOpMYIHpOBaTh MpodiemMy u
TMIIOTE3y, CTAaBUTh LEIW M 3a0a4M, CTPOUTH IUIAHbI JOCTHKEHHS IE€JIe M PEIICHHs IOCTaBJICHHBIX 3a/1ad, MPOBOJIWUTH
DKCIIEPUMEHT U Ha €ro OCHOBE JEJIaTh BBIBOJABI M YMO3AKIIFOUEHHMS, IPEACTABIIATh UX U OTCTAMBaTh CBOKO TOUKY 3peHus. Kpome
TOTO, ydaluecs JOJDKHBI OBJIAJETh NPUEMAMM, CBS3aHHBIMH C OIIPEACICHHEM IOHSTHI: OrpaHMYMBATh WX, OIHCHIBATBH,
XapaKTepHU30BaTh M cpaBHMBaTh. CJE€lI0BAaTENBHO, NPU M3YYEHUM XMMHUHM B OCHOBHOM IIKOJIE y4YalllMecs IOJDKHBI OBJIAJETh
y4eOHBIMU JE€HUCTBUAMH, MO3BOJISIIOLIMMU KM JIOCTHYb JIMYHOCTHBIX, HPEIAMETHBIX W METalpPEeAMETHBIX 00pa30BaATENbHBIX
pe3ynbTatoB. OCOOEHHOCTH coiep)aHusi OOY4YEeHHs] XMMUU B OCHOBHOM IIKOJIE OOYCIIOBJIEHBI CIIEUU(PUKON XUMUU KaK HAYKH U
MOCTaBJICHHBIMU 3a7a4yaMi. OCHOBHBIMH MPOOJIEMAMH XUMUU SIBJISIIOTCS U3YYEHUE COCTaBa U CTPOCHHUS BEILECTB, 3aBUCUMOCTH
UX CBOICTB OT CTPOEHUS, MOJIyYeHHE BEUIECTB C 3aJaHHBIMU CBOWCTBAMH, UCCIIEOBAHUE 3aKOHOMEPHOCTEH XHMHUYECKUX
peaklMii ¥ myTell yrnpaBieHUs UMHU B LIEJIAX MOJyUYEeHHsI BEIIECTB, MATEpUAJIOB, SHEPTUH.
[IpennaraemMoe mocobue MO XHMMHUHU pacKpbIBaeT BKJAJ Yy4yeOHOrO MpeAMETa B JOCTHIKEHUE LEJIe OCHOBHOIO OOLIEro
oOpa3oBaHMsl U ONpEeIIAeT BaXKHEHIINE COEpKAaTENbHbIE IMHUU MPEIMETa:



e «BCHUICCTBO» — 3HAHHC O COCTABC U CTPOCHHHU BCUICCTB, UX CBOMCTBAx M OMOJIOTMYECKOM 3HAa4YCHHUU,

o «XMMHUYECKas peaklus» — 3HaHUE O NPEBPAIICHHUAX OJHUX BEIIECTB B JIPyrue, YCIOBHIX NPOTEKAHUS TaKUX
MPEeBpALICHUI U CIOCO0aX YIpaBICHUS PEaKIUIMU;
o (IPUMEHEHHUE BEIIECTB» — 3HAHUE U ONbIT O€30IacHOro OOpalleHHs C BELIECTBAMM, MaTepuajaMH MU IpoLeccami,

HEO0OXOIUMBIMU B OBITY U Ha MIPOU3BOJICTBE;

o (I3BIK XMMUN» — ONEPUPOBAHUE CUCTEMON BAXKHEHIINX XUMUYECKUX MOHATUN, 3HAHHE XUMUYECKOW HOMEHKIIATYpHI, T.€.
UX Ha3BaHMs (B TOM YHCIE W TPUBUAIBHBIC), BIAJCHUE XUMHUYECKOM CUMBOJMKON (XMUMHUYECKHUMH GopMylIamMu U
yYpaBHEHUSIMHU), a TAKKe MpaBHIIa epeBoia UHPOPMAIIUK C ECTECTBEHHOTO S13bIKa Ha SI3bIK XUMUHU U 00OPaTHO.

[ToCKOJIBKY OCHOBHBIE COJIEpKATEIbHBIE JIMHUKM HIKOJBHOIO Kypca XMMHHM TECHO MEPEIUIETEHBl. B mporpamme coaep:kaHue

IIPEACTABIICHO HE I10 JIMHUSM, a 10 Pa3JeiiaM.

3HAUYUTEIbHOE MECTO B COJEpPX AHUU Kypca OTBOIUTCS XUMUYECKOMY JKcrnepuMeHTy. OH MOo3BOJIsIET CPOpMUPOBATH Y
YYAIIMXCSl CHEHHAIbHbIE MPEAMETHbIE YMEHHS padoTaTh C XUMUYECKMMHU BEIIECTBAMH, BBIIOJHATH MPOCTHIE XUMUYECKUE
OMBITHI, HAYYUTh UX O€30MIaCHOMY U SKOJIOTUYECKHU TPAMOTHOMY OOpAILIEHUIO C BEIIECTBAMU B OBITY M HA MPOU3BOJICTBE.

[IpakTueckre pabOTHl CrpynIUpOBaHbl B OJOKM — XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE CIIy>)KaT HE TOJBKO CpPEICTBOM
3aKpEIUICHUs] YMEHUN U HAaBBIKOB, HO M KOHTPOJISI KauecTBa UX CPOPMHUPOBAHHOCTH. [0 cBOeMy yCMOTPEHHIO, a TAKKE UCXOM,
M3 BO3MOXXHOCTEW IIKOJIBHOIO KaOWHETa XUMHUH, YYUTEIb MOKET M3MEHUTh U CTPYKTYpPY HIPEACTABICHHOIO B IPOrpaMMme
MPaKTUKyMa, HallpUMEp, YBEIUUUTh YUCIIO JaOOPATOPHBIX padOT 3a CUET COKpAIICHHs IEMOHCTPAIIHA.

3T0 BO3MOXHO MPHU HEOOJBIION HAMOIHAEMOCTH KJIACCOB B CEIbCKUX LIKOJIaX, 0COOEHHO MaJOKOMITJIEKTHBIX.

I''maBHOE oTiMYMe npenaraeéMor NporpaMMBbl 3aKIK0YaeTCs B ABYKPATHOM YBEJIWYEHUN BPEMEHM, OTBEIECHHOIO HA U3Y4YEHUE
pa3nena «MHorooOpa3ue BEHIECTB». ITO CBSI3aHO CO CTPEMJICHHEM AaBTOPOB OCHOBATENIbHO OTpadOTaTh BaKHEHIINE
TEOPETUYECKHE TMOJIOKEHHUSI Kypca XMMHUU OCHOBHOM HIKOJIbI Ha OoraToM (haKTOJIOIMUECKOM MaTepuaje XUMUU 3JIEMEHTOB U
00pa30BaHHbBIX UMU BEIIECTB.

MecTo yuyeOHOro nmpeamMera B y4eOHOM IIaHe
[Iporpamma kypca XMMHM [JIi OCHOBHOW WIKOJBI pa3pabarbiBajlaCh € Y4YE€TOM NEPBOHAYAIBHBIX MPEACTaBICHUIA,
ITOJTYYEHHBIX YYaIllUMUCA B HAYAJIBHOW IIKOJIE IIPU M3YYEHHH OKpykaromiero mupa. IIpenmaraemast mporpaMma, XOTS U HOCUT
OOILIEKYIbTYPHBIM XapaKTep W HE CTABUT 3aJady NpodecCHOHANbHOW MOATOTOBKM YYalllMXCAd, TEM HE MEHEE, MO3BOJISIET UM
ONpEeNEeNUThC C BbIOOpOM mpoduiis 0O0ydeHus: B cTapiied mkose. B mporpamme mperycMOTPEHO pe3epBHOE BpeMs, Tak Kak
peanbHas NPOAOJKUTEIBHOCTh Yy4€OHOTO rojia BCErja OKa3bIBA€TCsS MEHbIIE HOPMATUBHOH. B CBsi3M ¢ mepexoaoM OCHOBHOM
IITKOJTBI HA TaKylo (hopMy UTOTOBOM aTTecTanuu, kKak [ A, B Kypce mpeyCMOTpEeHO BpeMs Ha TIOJTOTOBKY K HEM.



VY4ebHoe coepxkaHue Kypca XUMHAH BKJIKOYAET:

Xumus. 8 kiaace. 684, 29 B HEJEITIO

Xumus. 9 knace. 68 4, 29 B HEJEITIO

Jist peanuzanuu padoueii mporpamMmbl B yueoHoM miane 'bOY COILL Ne 3 BoigeneHo 44 (Bcero Ha nepuoj oOydeHus ) 1o 24aca
B Hegento ¢ 8 1o 9 kiacc, Bcero B o 1364, YueOHbIl roj B 8- 9 ki1acce paccuuTaH Ha 34 Henenu

ABtopckas yueOnas nporpamma O.C.I'abpuensn «IIporpamma ocHOBHOrO 00111eT0 00pa3oBanus. Xumus. 8-9 kinacce». M.:

Hpoda. (PI'OC).

Pe3yabTaTrhl 0CBOCHMS NpeaMeTa

JIMYHOCTHBIMM pe3ydabTaTaMM U3YUCHUA ITPCAMCETA «XuUMHUA» B 8 KJacce ABJISIOTCS CJIeaAyromue yMCHUA:

OCO3HABaTh €IMHCTBO U LEJIOCTHOCTb OKPYKAIOIIEr0 MHPA, BO3MOXHOCTH €ro IO3HABAEMOCTH U OOBSICHMMOCTH Ha
OCHOBE JOCTH)KCHUM HAYKH;

IIOCTENIEHHO BBICTpauBaTh COOCTBEHHOE LIE€JIOCTHOE MHPOBO33PEHHE:  OCO3HaBaTh MOTPEOHOCTb M TOTOBHOCTh K
caM000pa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITENIbHOM JIEATEIbHOCTH BHE LLIKOJIbI;

OLIEHUBATh KU3HEHHbIE CUTYAllUU C TOUKH 3pEHUs O€30MacHOro o0pas3a >KU3HU U COXPAHEHUS 3/10POBbS;

OLICHUBATh JKOJIOTUYECKUN PUCK B3aHMOOTHOILIEHNUN YEJIOBEKA U IIPUPOIBI.

(bopMHpPOBaTh HKOJIOTMYECKOE MBIIUICHUE: YMEHUE OLIEHUBATH CBOIO JESTEIBHOCTh U MOCTYIIKH JPYTUX JIFOAEH ¢ TOUKU
3pEHUS COXPaHEHUS OKPYKaIOILEel Cpe/Ibl - TapaHTa KU3HU U OJaronoyyus Jiroiei Ha 3emie.

MeTanpeaMeTHbIMU PE3YJIbTATAMH U3YYCHUS Kypca « XUMUs» SIBISIETCS (HOPMUPOBAHNE YHUBEPCATBHBIX YU€OHBIX JICHCTBHI

(YYD).

Pecyniamuenvie YY/I.

CaMOCTOATENLHO OOHAPYKUBATh U (POPMYIHUPOBATH YUEOHYIO IPOOJIEMY, OIPEEIATh 1Ie)Ib Y4eOHOU AeSTEIbHOCTH;
BBIJIBUTATh BEPCHHM PEIICHHS MPOOJIEMBI, 0CO3HABaTh KOHEUHBIN pe3yjIbTaT, BHIOMpaTh M3 TPEIJIOKCHHBIX W UCKATh
CaMOCTOSATENILHO CPEJCTBA JOCTHXKEHUS 1IEIIH;

COCTaBJISITh (MHIWBUIYAIBHO WJIU B TPYIIIE) IUIAH PEIICHUS POOIEMBI;

paboTas 1o TUIaHy, CBEPSATh CBOM JICUCTBUS C IEJIbIO U, MPU HEOOXOIUMOCTH, UCTIPABIIATH OITUOKH CAMOCTOSATEIBHO;

B JTMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIILHO BRIPA0OOTAHHBIC KPUTEPUH OIICHKH.



llosznasamenvnvie YVJI:

® aHATM3UPOBATh, CPABHHUBAThH, KIACCH(PHUIIMPOBATh W 0000maTh (akThl M SBJICHUS. BBIIBIATH MPUYMHBI W CICACTBUS

MPOCTBIX SBJICHUM.

® OCYIIECTBIISAITh CpaBHEHHUE, KIACCU(DUKAIMIO, CAMOCTOSITEIIbHO BbIOMpAas OCHOBaHUSI W KPUTEPUHM ISl yKa3aHHBIX
JIOTUYECKUX OTIEPALIH;
CTPOUTH JIOTHIECKOE PACCYKJICHHE, BKIIFOYAIOIEE YCTAHOBICHUE IPUUNHHO-CIICICTBEHHBIX CBS3CH.
CO3/aBaTh CXEMATUYECKUE MOJICITH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTA.
COCTAaBJISITh TE3UCHI, PA3JIUYHbIEC BUJIbI MJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBbIBaTh MHGOPMAITMIO W3 OJHOTO BHJA B IPyrou (TabJIMUIly B TEKCT U IIp.).
YMETh OMPEACIATh BO3MOKHBIC NICTOYHUKH HEOOXOIUMBIX CBEJICHUM, MPON3BOIUTH IMMOMCK MH(OPMAITIH, aHATHN3UPOBATh
Y OLIEHUBATH €€ JOCTOBEPHOCTD.

Kommynukamuenvie YV/I:

CaMocCTOsITEeIbHO OPraHU30BBIBATh Y4eOHOE B3aWMOJICHCTBHUE B TpyIIe (OMpenessiTh OOIIMe eI, PaCIpeNessTh POy,
JIOTOBAPUBATHCA APYT C IPYTOM H T.11.).

Ilnanupyemble pe3yJIbTATHI OCBOCHHS Y4e0OHOTI0 MpeaMeTa

JlesiTenbHOCTh  00pa30BATENBHOTO YUPEKIEHUS 001Iero oOpa3oBaHus B OOyYE€HWHM XUMHUHU JOJDKHA OBITH HampaBlieHa Ha
JOCTHKEHHE 00YYaIOMMUCA CAEAYIOINUX JUYHOCTHBIX Pe3yJbTATOB:
1. B IIECHHOCTHO-OPUEHTALMOHHOU c(hepe - UyBCTBO FOPIOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKy, TYMaHU3M, OTHOILLIEHUE K
TPYAY, LEIEYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA;
2. B TPYAOBO# cdepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JIajbHEHIIel 00pa3oBaTebHOM TPACKTOPHH;
3) B nmo3HaBaTeNbHOM (KOTHUTHUBHOM, WHTEIUIEKTYaldbHOW) cdepe —MOTUBALMS YYEHHs, YMEHHE VYIOPABISATh CBOEU
MMO3HABATEJIbHOM JAESITEIbHOCTHIO.
MeTtanpeaMeTHbBIMH pe3yJIbTATAMM OCBOCHHSI BHIITYCKHUKaMU OCHOBHOM IITKOJIBI POTPaAMMBI [0 XUMUU SIBIISIFOTCSI:
1. BnameHue yHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JIEATEIbHOCTH: HAaOMI0ACHNUEe, U3MEPEHUE, SKCTIEPUMEHT,
yueOHOE  HCCIeOBaHUE; MPUMEHEHHE  OCHOBHBIX  METOJIOB MO3HAHUA  (CHUCTEMHO-UH()OPMALIMOHHBIA  aHAJu3,
MOJEJIMPOBAHUE) ISl U3YUEHUS PA3IMYHBIX CTOPOH OKPYIKAIOIIEH 1€HCTBUTEIBHOCTH;



2. UCHOJB30BaHUE YHUBEPCAIBHBIX CHOCOOOB JAEATENBHOCTH IO PEIICHUI0 MPOOJEeM U OCHOBHBIX MHTEIEKTYaJIbHBIX
oTepalii: HMCIOIb30BAaHNE OCHOBHBIX HHTEIUICKTYaJbHBIX OIEpaluii: GopMyIupoBaHUE THIOTE3, aHAIU3 M CHHTE3,
CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3ALIMS, BBISIBICHHE IPUYNHHO-CIIECTBEHHBIX CBSI3€M, TOUCK aHAJIOrOB;

3. yMeHHe reHepUpOBaTh UJEH U ONPEACIIATh CPEACTBA, HEOOXOIUMBIE JJIS UX peau3allki;

4. yMeHHE ONpeNesaTh eIu U 3a7a4u JeITeIbHOCTH, BHIOUPATh CPEJCTBA pealu3alliu 1EJIM U IPUMEHSTh UX Ha MPAKTHUKE;

5. HCTMOJIb30BAHUE PA3TUYHBIX UICTOYHUKOB VISl TIOJMYYEHUSI XUMUUYECKOU HH(pOpMaIuu.

IIpeamMeTHBIMM pe3yJibTaTaMM OCBOCHHS BBITYCKHHUKAMH OCHOBHOM IIKOJIBI ITPOTPAMMBI [10 XUMUU SBJISIIOTCS:
1. B mo3HaBarensHOM cdepe:

- J1aBaTh OMNpPEJECICHUS U3YYCHHBIX MOHSATHHN: BEIIECTBO (XMMHUYECKUH AJIIEMEHT, aTOM, UOH, MOJIEKYJia, KpUCTANINYECKast
pElIeTKa, BEIIECTBO, IPOCThIE U CIOXKHBIE BEIIECTBA, XUMUYEcKas (opMysa, OTHOCUTENIbHAS aTOMHasi Macca, OTHOCHTENIbHAS
MOJIEKYJIIpHAsi Macca, BAJIGHTHOCTh, OKCU/IbI, KUCIOTbI, OCHOBaHUs, COJIH, aM(pOTEPHOCTh, UHIUKATOP, EPUOJIUYECKUI 3aKOH,
MEPUOJINYECKAs] CHUCTEMa, NEepHOAUYEcKas TaOJMla, HW30TOMbl, XWMHUYECKAsl CBS3b, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHUCJIEHUS, AJIEKTPOJINT); XUMHUECKasi peakuus (XMMHUYECKOE ypaBHEHHUE, TeHETHYECKasi CBSI3b, OKHUCIEHUE, BOCCTAHOBJICHHE,
ANEKTPOIUTUYECKAS JUCCOLMALIMS, CKOPOCTh XMMHUYECKON PEaKIIHH );

- popmynupoBaTh nepuoguyeckuii 3akoH J[.M.MeHaeneeBa u pacKpbIiBaTh €ro CMBICI;

- ONHKCBIBATh AEMOHCTPALMOHHBIE U CAMOCTOSITEIIEHO IPOBEAEHHBIE IKCIIEPUMEHTBI, HCIOJIBb3Ysl UL 3TOI0 €CTECTBEHHBIN
(pycckuii, poJIHO#) SI3BIK U SI3bIK XUMUU;

- ONMCBIBATh U PA3IMYATh U3YUYEHHBIE KIACChl HEOPTaHUYECKUX COCAUHEHNN, IIPOCTHIE U CII0KHBIE BELIECTBA, XUMUYECKHE
pEaKLNH;

- KJIacCU(UIIMPOBATh U3yUYCHHbIE OOBEKTHI U SIBJICHUS;

- HaOmIoAaTh JEMOHCTPUPYEMBIE U CaMOCTOSITENBHO IPOBOJAMMBIC OMbBITHl, XUMHUYECKHE PEAKIMH, MPOTEKAloUIhe B
MIPUPOJIE U B OBITY;

- JeNaTh BBIBOABI U YMO3AKJIIOUEHHUS U3 HAOIIOJEHUN, M3YYEHHBIX XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATH
CBOMCTBA HEM3YUYEHHBIX BEIIECTB M0 AHAJIOTUU CO CBOMCTBAMU U3YUYEHHBIX;

- CTPYKTYpUPOBATh U3YUYEHHBI MaTepual U XUMUYECKYIO HH(POpMALUIO, MOIYYEHHYIO U3 IPYTUX HCTOYHUKOB;

- MOJIEJINPOBATH CTPOEHNE aTOMOB 3JIEMEHTOB MEPBOTO - TPETHETO MEPUOJOB, CTPOCHUE NPOCTEUINX MOJIEKYI.

2. B 1IeHHOCTHO-OpUEHTAlIMOHHOMU cdepe:

- AHANM3UPOBATHh W OIEHUBATH MOCIEICTBUS MJIsi OKPY’Kalollel cpelpl ObITOBOW M MPOU3BOACTBEHHOU JEATEITbHOCTH

YeJI0BEKA, CBA3AHHOU C TIepepadOTKOI BEIIECTB;



- pa3biACHATH Ha mpuMepax (MPUBOAUTH TPUMEPHI, MOATBEPKIAIONINE) MAaTePUATBHOEC €IWHCTBO M B3aMMOCBS3b
KOMITOHEHTOB KHBOW M HEKUBOW TTPUPOIBI M YEIOBEKA KaK BAYKHYIO YaCTh ATOTO €IMHCTBA;

- CTPOUTH CBOE MOBEJICHNE B COOTBETCTBUH C IPUHIIMIIAMH O€PEKHOTO OTHOIICHHS K TIPUPOJIC.
3. B tpynoBoii chepe:

- IJTAHUPOBATH M MTPOBOJIUTH XUMUIECKHI SKCIICPUMEHT;

- WCIIOJIb30BaTh BEIIECTBA B COOTBETCTBHM C WX MPEIHA3HAUYCHUEM M CBOWCTBAMHM, ONHUCAHHBIMH B HHCTPYKIUSAX TIO
IPUMEHEHHUIO.
4. B cepe 6e3omacHOCTH KU3HEACITETLHOCTH:

- OKa3bIBaTh MEPBYIO MOMOIIh MPH OTPABICHUIX, 0XKOTaX U APYTUX TpaBMaX, CBS3aHHBIX C BEIIECTBAMH U JaOOPATOPHBIM
000py10BaHUEM.

OCHOBHOE COJIEPKAHUE
8 knacc
BBenenne
[Ipeamer xumuu. MeToapl TMO3HAHUS B XUMHUU: HAONIOJCHHE, HKCIEPUMEHT, MOJeIUpOoBaHME. VICTOUHMKU XUMHYECKOU
uH(popmaIuu, ee MOoJyuyeHHUe, aHajdu3 U TMPEACTABICHUE €r0 pe3yiabTaToB. [IOHATHE O XMMHUYECKOM AJIEMEHTE W (opMax ero
CYIIIECTBOBAHMSI: CBOOOTHBIX aTOMax, MPOCTHIX U CIOXKHBIX BelecTBax. [IpeBpamenus BemiecTB. OTiMune XUMUYECKUX PeaKui
oT (uznveckux sBieHU. Ponb XxumMuu B KU3HM uenoBeka. Xemodwmms u xemodoOus. KpaTkue cBeneHuss u3 HCTOPUU
BO3HUKHOBEHUS W Pa3BUTHUS XUMHUHU. POJb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHMM XHUMHUYECKOM Hayku — pabotsl M. B.
JlomoHocoBa, A.M. bytneposa, JI. 1. Menneneea. XuMuieckasi CAMBOJIMKA. 3HAKU XUMHUYECKUX AJIEMEHTOB U TPOUCXOKICHUE
X Ha3BaHui. Xumuueckue ¢opmynbl. MHaekcel u kodpdunreHTsl. OTHOCUTEIbHBIE aTOMHAs W MOJEKYJspHAas MaccChl.
[IpoBeneHne pacyeToB MacCOBOM JIOJIM XMMUUYECKOTO DJIEMEHTa B BEIIECTBE Ha OCHOBE ero (opmyibl. [lepuoandeckas cucrema
xuMuueckux anemeHToB J[. . Menpeneesa, ee CTpykTypa: Majible 1 OOJIbIINE MEPUO/IbI, TPYNIIBI U noArpynisl. [lepuogudeckas
CHUCTEMa KaK CIIpaBOYHOE MOCOOHUe ISl MOJTYyUEHHUS CBEJCHUN 0 XMMUYECKUX DJIEMEHTaX.



Jemonctpanuu. 1. Mogenu (mapoctepxkHeBoie u Crioapta—bpurneda) paznuuHbIX MPOCTBIX M CIOXKHBIX BEIIECTB.2.
Komnekuus CTekIsHHON xuMmuyeckod mnocynabl. 3. Kosuiekuuss maTepHasioB M U3JEIU W3 HUX HAa OCHOBE alOMUHUA. 4.
B3anmoneiictBre MpaMopa ¢ KUCJIOTOM U TIOMYTHEHHE U3BECTKOBOW BOJIBI.

Tema 1. ATOMBbI XMMHUYECKHUX 3JIEMEHTOB
AToMBI Kak (opMa CYIIECTBOBAHMS XUMHUYECKHUX 3JeMeHTOB. OCHOBHBIE CBEICHHMS O CTPOCHHHM aTOMOB. JlokazarenbcTBa
CJIOHOCTH cTpoeHHst aToMoB. OnbIThl Pesepdopa. [lnanerapnas Mojaenb CTpoeHHs aToMa.
CocrtaB aTOMHBIX SIAEP: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAs Macca. B3auMOCBSI3b MOHATHI «IIPOTOH», «HEUTPOHY,
«OTHOCHTEJIbHASI aTOMHAsl Maccay.
N3MeHeHue yncia NpoTOHOB B /Ipe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKHUX JIEMEHTOB.
N3MeHeHne 4dnciia HEUTPOHOB B siipe aToMa — oOpa3oBaHue M30TONOB. COBPEMEHHOE OMPEACIICHUE MOHATUS «XUMUYECKHUI
3neMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.
OneKTpoHbl. CTPOEHUE SJIEKTPOHHBIX YPOBHEW ATOMOB XMMHWYECKUX 3JIEMEHTOB MAJIbIX MEepuooB. [loHsATHE O 3aBEpIIEHHOM
3JIEKTPOHHOM YPOBHE.
[lepuonuueckas cucteMa xumuuyeckux siaeMentoB [[. 1. MenpeneeBa u cTpoeHHe aTOMOB — (PU3HUECKUNA CMBICI MOPSAIKOBOTO
HOMeEpa JIEMEHTa, HOMEepa IPyMIlbl, HOMepa nepuoaa.
W3meHenue 4ncia 3JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XHMMHUYECKOrO »J3JIeMEHTa — 0Opa3oBaHHe
MOJIOKHUTENBHBIX U OTPUIIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMH META/NIOB U HeMETAIOB. [IpuunHbl M3MEHEHUs
METaJUIMYECKMX W HEMETaNIMYeCKHX CBOWCTB B mepuonax u rpymnmnax. OOpazoBanue OuHapHbIX coenuHeHuid. [lonstue o6
MOHHOM cBsi3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3H.
B3auMozeiicTBue aTOMOB 3JIEMEHTOB-HEMETANIOB MEXKIY CO00i — 00pa3oBaHUE JBYXAaTOMHBIX MOJIEKYJl TPOCTHIX BEIIECTB.
KoBasieHTHas HemossipHasi XUMUYECKasi CBSA3b. DJIEKTPOHHbBIE U CTPYKTYpHBIE (popmyibl. B3anmoselicTBre aToMOB HEMETAJIOB
MEXy co00oii — oOpa3zoBaHuEe OMHAPHBIX COCAMHEHUM HEMETAIOB. DJEKTPOOTPUIIATEIbHOCTh. KOBaleHTHAs MOJISIpHAS CBSI3b.
[ToHsaTHEe O BaJIGHTHOCTH KaK CBOWCTBE aTOMOB OOpa3OBBIBaTh KOBAJEHTHbIE xuMuueckue cBsizu. CocrtaBieHue (Qopmyn
OMHApHBIX COCTMHEHMI MO BaJeHTHOCTH. Haxox1eHre BaJeHTHOCTH 110 (hopMyJie OMHAPHOTO COCAUHEHUS.
B3aumoeiicTBe aTOMOB METAJJIOB MEXKIy COO0M — 00pa3oBaHHE METAUIMUYECKUX KpUCTAILIOB. [loHsATHE O MeTaumueckoin
CBSI3H.



JdemoncTpanuu. Mozienn aroMoB XUMHYECKMX JJIeMEHTOB. llepuoandeckas cucremMa xuMudeckux onemeHtoB [l U.
MenneneeBa (paznuuabie ¢dopmbl). M3roToBiIeHHE MOACIECH MOJIEKYJ OWHApHBIX COCIWHEHWU. M3roTtoBieHue Mojemw,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKOMN CBSI3H.

IIpakTnueckue padornl 1. [IpaBuna TexHUKH 0€30MaCHOCTH MpU paboTe B XUMHYECKOM KaOuHete. [Ipuembl oOparieHus c
J1a00paTOPHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU ITPUOOPAMH.

KonTtpoJabnas padora 1 1o Teme: « ATOMbI XUMHUYECKUX JIEMEHTOBY

Tema 2 IIpocThie BemecTrsa
[Tonoxenue MeTamioB U HeMeTaioB B [lepuoanueckoii cucreMe XMMUYECKUX DJIEMEHTOB
. N.Menneneena. Baxuelie npocThie BEMIECTBA — METaJUIbI (3Kee30, ATFIOMUHUM, KallbIIMi, MarHuid, HATPUM, KaJIuii).
OO6uue ¢usznueckue CBOMCTBA METAUIOB. BakHeiine MpocThie BeElleCTBA-HEMETAJUIbI, 00Opa30BaHHbICE aTOMaMU KHUCIIOPOJa,

BOJIOpPOJa, a30Ta, cepbl, Qocdopa, yriepoma. ModeKyabl MPOCTHIX BEMIECTB-HEMETAIIOB — BOAOPOAA, KHUCIOPO]Ia,a30Ta,
rasoreHoB. OTHOCUTENbHAs MOJIEKyIsipHasi Macca. CrocOOHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX
MOPOCTBIX BEIIECTB — aIOTPOmuUsA. AJUIOTponHble Moaudukamum kucimopona, ¢ocdopa, omoBa. MeTtammndeckue u

HEMETAJIMYECKUE CBOMCTBA MPOCTHIX BEMIECTB. OTHOCUTEIBHOCTh 3TOT'O MOHSITHS.

Yucno ABoragpo. Komnuectso BemecrBa. Monb. MoisspHas macca. MonsipHblii 00beM ra3o00pa3Hbix BemecTB. KpaTHbie
€UHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MHJUIUMOJb U KUJIOMOJIb, MUJUIMMOJIAPHAS U KWJIOMOJISIPHAsE MAacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCnosib30BaHUEM TOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJISIPHBI 00bEM Ta30B», «UHCIIO
ABoraapoy.

JlemoncTpanmuu. O3HaKOMIJICHUE C KOJUIEKIIMEH MeTaioB. O3HaKOMJICHHUE C KOJIJIEKIIMEeW HEMETAJIOB.
KonTpoJabnas padora 2 1o teme: « IIpocTeie BemecTBay

Tema 3. CoennHeHHsI XUMHYECKHUX 3JIEMEHTOB
Crenenp okucneHus. CpaBHEHHE CTENEHU OKUCIEHHUS M BaJIEHTHOCTH. OmpeneneHre CTENEeHU OKUCIEHUS 3JIEMEHTOB B
OuHapHbIX coequHeHusax. CocTaBiaeHue GopMys OMHAPHBIX COENMHEHMM, 001N cTOCO0 MX Ha3BaHUM.
bunapHble coeqMHEHHS METaUIOB U HEMETaJUIOB: OKCHJbI, XJOpUIbl, cylb@uasl u mnp. CocraBieHue ux ¢Gopmy.
bunapHble COeMHEHUSI HEMETAJJIOB: OKCHUbI, JETy4yue BOAOPOJHBIE COCIMHEHHMS, WX COCTaB W Ha3BaHus. [lpeacraBurenu



OKCHJIOB: BOJQ, YIVIEKHMCIIBIA a3, HETameHas M3BeCTb. [IpencraBurenu neTydnx BOJOPOAHBIX COEAUHEHHN: XJIOPOBOLOPOX H
aMMHMaK.

OcHoBaHUs, UX COCTaB W Ha3BaHUsA. PacTBopuMOCTh oCHOBaHUH B Boje. [IpeacTaBurenu menodei: rUAPOKCH]IBI HATPUS,
Kanus U Kanpuud. [lonsTue 00 MHIUKATOpax U KaueCTBEHHBIX PEaKIIUsIX.

Kucnotsl, ux cocta u HazBanus. Knaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHasi, cojsiHasi, a3oTHas. [lonstue o
mKase KuciaoTHocTH (mkana pH). IsMeHeHre okpacKku UHIUKATOPOB.

Conu Kak IIPOMU3BOAHBIE KHMCIOT M OCHOBaHWM, MX COCTaB W Ha3BaHWA. PacTBopuMmocCTh coneil B Boxe. lIpencraBurenn
coJIel: XJtopua HaTpusi, KapOoHaT U ochat KaabIus.

AMOpdHBIE 1 KPUCTAIUTMYECKUE BELIECTBA.

MeXMONEKYJIIpHbIE  B3aUMOJCHUCTBUA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THUIIOB
KPHUCTAJUIMYECKUX PEUIETOK.

Yuctele BemecTBa U cMecu. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX BEIIECTB U CMECEH.
Nx coctaB. MaccoBas 1 00beMHasi 1071 KOMIIOHEHTa cMeCH. PacueTsl, CBsI3aHHBIE C HCTIOJIb30BAHUEM MOHATHS «IOJISD».

JMemoncTpanuu. OOpa3ibl OKCUAOB, KUCIOT, OCHOBaHUI U cojieil. MoJenn KpUCTAIUIMYECKUX PEIIETOK XJIOPUAA HATpPHs,
anmasza, okcuga yraepona (IV). KucnoTHo-mienoyHele HHAMKATOpPBI, M3MEHEHHE HMX OKpPAaCKM B pa3IMYHBIX cpeaax.
YHHBEpCANbHBIN UHAUKATOP U U3MEHEHHE €T0 OKPACKH B pa3nnyHbIX cpenax. llkana pH.

JlabopaTtopHsbie onbIThl. O3HaKOMIIEHHE CO CBoOMcTBaMu ammuaka. Omnpeznenenne pH pacTBOpOB KHCIOTHI, IIEIOYU U
Bojbl. Onpenenenre pH 1MMOHHOTO U sI0JJOYHOTO COKOB Ha cpe3e Mo oB. O3HaKOMIIEHHE ¢ KOJUIEKIMeH coneil .O3HakoMIIeHHne
C KOJUIEKIIMEH BEIIECTB C PAa3HbIM THUIIOM KPUCTAUIMYECKOW peleTKu. M3rorosiieHne moaenerd KpUCTAUIMYECKUX PELIETOK.
O3HakoMJIeHHE ¢ 00pa3OM FOPHON MOPOIBI.

IIpakTnyeckue padorsl 2. [IpurorosieHne pacTBopa caxapa 1 pacdeT ero MacCOBOW JJOJIM B PaCTBOPE

Tema 4. U3MeHeHus1, IPOUCXOAsIIIIME C BelleCTBAMU
[loHATHE SIBIEHNI, CB3AHHBIX C N3MEHEHHUSIMU, TPOUCXOIAIINMU C BEIIECTBOM.
SIBneHus, CBA3aHHBIE C M3MEHEHHEM KPHUCTANIMYECKOTO CTPOEHHUS BEIIECTBA MPHU MOCTOSHHOM €ro coctaBe, — (hU3MUECKUe
aBieHus. PU3NYECKUe SIBJICHUS B XUMUU: TUCTUJUISIMS, KPUCTAJUIM3ALMs, BbIMIAPMBAHUE U BO3TOHKA BEILECTB, (PUIBTPOBAHUE U
HEHTPUPYTUPOBAHUE.
SIBneHMs1, CBSI3aHHBIE C W3MEHEHHMEM COCTaBa BEIIECTBA, — XWMHUYECKHE peakuud. [Ipu3Hakyu v yclOBUS NpPOTEKaHUs
XUMHUYECKUX peakluuil. Beinenenue TerioTel U cBeTa — peakuuu ropeHus. [lonstie 06 3K30 - U SGHAOTEPMUUECKUX PEAKITHIX.



3aKOH COXpAaHEHHS MacChl BEHIECTB. XUMHUYECKHE ypaBHEHHUSA. 3HAUCHHE WHACKCOB U K03pduimeHtoB. CocraBieHUE
YPABHEHHN XUMUYECKUX PEAKIIHM.

PacueTsl Mo XMMUYECKUM ypaBHEHUsIM. PelieHue 3a/1ad Ha HaX0XACHUE KOJIMYECTBA, MACChl MM 00beMa MPOYyKTa Peakivu 1Mo
KOJIMYECTBY, Macce Wil 00beMY UCXOJHOTO BellecTBa. PacyeThl ¢ UCTONB30BaHUEM MOHSATHUS «I0JIs1», KOT/Ia HCXOIHOE BEIECTBO
JIAHO B BHJIE pacTBOpa € 3aJJaHHON MacCOBOM JOJIEW paCTBOPEHHOTO BEIIECTBA WM COJICPKUT ONPEACIICHHYIO J0JI0 MPUMECEH.

Peakuun paznoxkenus. lIpeactaBieHne o CKOpOCTH XMMHUYECKMX peakuuil. Kartamuzartopel. @epmeHThl. Peakunu
coenuHenus. Karanutuyeckue u HEKaTaIUTUUYECKUE PEaKIni, 0OpaTuMble U HeoOpaTuMble peakiuu. Peakuuu 3ameienus. P
AKTUBHOCTU METAJJIOB, €r0 HMCMHOJIb30BAHUE [IJISI MMPOTHO3UPOBAHUSA BO3MOXKHOCTH IMPOTEKAHUS PEAKIMN MEXIy METaUIaMu U
KHUCIIOTaMH, PEaKIMi BHITECHEHUS OJTHUX METAJVIOB M3 PACTBOPOB MX COJe ApyruMH MeTamiamu. Peakuuu oOmeHa. Peakiuu
HeUTpanu3anuu. Y CIIOBUs MPOTEKAHUS PEaKlnii 0OMEHa B pacTBOpax /10 KOHIIA.

TuIbl XMMWUYECKUX pEaKIud Ha IIpUMEpe CBOWMCTB BOAbl. Peaknms pasinokeHUss — DJIEKTpOiu3 BOJblL. Peaknuun
COEMHEHNs — B3aMMOJICVCTBUE BOJBI C OKCUAAMU METAUIOB U HEMETAJUIOB. Y CIIOBHE B3aUMOJACHCTBHS OKCHJIOB METAJUIOB U
HEMETaJIOB ¢ BoJoW. [ToHsiTHE «TUIpOKCU B, Peakiiuy 3aMeIeHus: — B3aUMOICCTBUE BO/IBI C MeTaliaMu. Peakiiuu oomeHa —
TUAPOJIN3 BELIECTB.

Jemonctpamuu. [Tpumepsl ¢pusndeckux siBICHU: a) MiaBieHue napadpurHa; 0) BO3rOHKA MOJa UM OCH30MHON KHUCIIOTHI;
B) PAacTBOPEHUE OKpAIICHHBIX cojiel; T) nuddy3us AYMUCTBHIX BEIIECTB C TOpAIIEH JaMIOYKM HakaluBaHus. [Ipumepbl
XUMHUYECKUX SBJICHUM: a) TopeHue marnus, ¢ocdopa; 0) B3aUMOACHCTBUE COJSHOM KHUCIOTHI C MPamMOpOM WM MEJIOM; B)
nosydeHue ruapokcuaa meau (II); r) pacTBopeHne moaydeHHOTO TUAPOKCHIA B KUCIIOTaX; 1) B3aumoencteue okcuaa meau (11)
C CEpHOM KHUCIIOTOW MPU HArPEBaHUU; €) Pa3I0KEHUE MMepMaHraHaTa Kajus; %) pa3IoKeHHe MePOKCHIa
BOJIOPO/Ia C TIOMOIIBIO0 JUOKCHA MapraHila ¥ KaTanasbl KapTodess Wid MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C
METaJJIAMH.

IpakTnueckne padorsl 3. [Ipr3Haku XUMUYECKUX PEAKIUN.
KonrpoabHasi padora 3 o teme: «M3mMeHeHNs, IPOUCXOAAIINE C BEIIECTBAMI

Tema 5. PactBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB
PactBopenue kak Qu3uko-xumuyeckuid mponecc. [lonstue o rumparax u Kpuctamwioruapartax. PactBopumocts. Kpussbie
PacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPHUMOCTH TBEPABIX BEIIECTB OT TEMITEpATypbl. HachlllleHHbIE, HEHACHIIIEHHBIE U
MIEPECHIIEHHBIE PACTBOPBL. 3HAYEHNE PACTBOPOB ISl IPUPOBI U CENBCKOTO XO35MCTBA.



[TonsiTe 00 SAEKTPOIUTUYECKON AUCCOIMAIMH. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. MeXaHW3M AMCCOLUANNNA DJECKTPOJIMTOB C
Pa3TUYIHBIM XapakTepoM cBsi3u. CTEeHb dIEKTPOIUTHYECKON Aucconnanuu. CYIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU IICKTPOJIUTUUECKON nucconnanv. MoHHble ypaBHEHU peakiuil. Peakunu oOMeHa, uayuye a0
KOHIIA.

Kiaccudukanys HFOHOB M X CBOMCTBA.

Kucnorel, nx knaccudukamus. Jluccoumarus KHUCIOT U UX CBOMCTBA B CBETE TEOPHUHU DJICKTPOJUTHUUECKON THUCCOIMALINH.
MonekyisipHbIE U HOHHBIE YpaBHEHUA peakiuid. B3anumoaeicTBue KUCIOT C METAIIaMU. DJICKTPOXUMHUYECKUHN Pl HAMPSHKEHUM
MeTaUIOB. B3amMoaelcTBHE KHUCIOT € OKCHUAAMHM METauIOB. B3auMoJeiCcTBHE KHUCIOT C OCHOBAHUAMHU —pEaKIUs
HeWTpanu3anuu. B3auMojelcTBHE KHCIOT ¢ CoJsiMH. Vcmosb3oBaHWe TaONMIIBI PACTBOPUMOCTH I  XapaKTEPHUCTUKU
XUMHWYECKHUX CBOMCTB KHCJIOT.

OcHoBanusl, ux kiaccudukanus. Juccounanuss OCHOBaHUM M UX CBOMCTBA B CBETE TEOPUU BJIEKTPOIUTHUYECKON THUCCOLUALINH.
B3auMozpeiicTBue ocHoBaHU# ¢ coisiMu. Vcnonb3oBaHue TaONUIBI PACTBOPUMOCTHU ISl XapaKTEPUCTHUKU XUMUYECKHUX CBOMCTB
OCHOBaHMU. B3anMoenicTBHE IEJI0UEN ¢ OKCHUIaMH HEMETAJIOB.

Conn, uX IUCCOUMALIMSA U CBOMCTBA B CBETE TEOPUU BJIECKTPOIUTUUECKON IUCCOMann. B3anmoaencTBue coiieid ¢ MeTaJlllaMH,
0COOEHHOCTH 3THX peakiuil. Bzaumonericteue coieit ¢ consiMu. Mcnonab3oBanne TabauIbl paCTBOPUMOCTH ISl XapAKTEPUCTUKH
XUMHUYECKUX CBOMCTB COJICH.

O60011eHue cBeieHu 00 OKCUIaX, X KiacCU(pUKAIIMN U CBOMCTBAX.

I'eHeTnyeckue psabl MeTAJUIa U HeMeTauia. ['eHeTnyeckas CBA3b MEXKIY KjaccaMyd HEOPTaHMYECKUX BEILIECTB.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OnpeneneHue cTeneHel OKUCICHUS JUIS JIEMEHTOB, O0OPa3yIOIMIMX BEIISCTBA Pa3HBIX KJAcCOB. Peakiuu MOHHOTO oOMEHa M
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKHCIUTENh U BOCCTAHOBHUTEIb, OKHMCJIECHHUE M BoccTaHoBjeHHE. CocTaBieHUE
YpaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUA METOIOM IJICKTPOHHOTO OajaHca.

CBoliCTBa MPOCTHIX BEIIECTB — METAJUIOB M HEMETAIIJIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHUM.
JemoncTpanun. B3anMo ielicTBue pacTBOPOB XJIOpUAA HATpUs U HUTpaTa cepedpa. [lonydeHrne HepacTBOPUMOro TUAPOKCHIA U
B3aMMOJCHCTBHE €ro ¢ KHcJIoTaMH. B3anMojeiicTBrEe KHUCIOT ¢ OCHOBaHUSIMU. B3auMoneicTBHE KUCIIOT ¢ OKCHUJIaMH METaJljoB.
B3aumopeiictBue KHUCIOT ¢ MeTa/ulaMH. B3aumMojaelCcTBHE KHCIOT C COJIMHU. B3aumonencTBHE IIEJIOYed C KHUCIOTaMH.
BzaumopencTBue 1ienodyern € OKCHUAAMH HEMETAJJIOB. B3anMoJaeucTBue wIeno4Yed ¢ coisaMu.  [loimyyeHue W CBOMCTBA
HEpPacCTBOPUMBIX OCHOBaHMA. B3anMoeiicTBe OCHOBHBIX OKCHIIOB C KUCIOTaMH. B3anMozeicTBHE OCHOBHBIX OKCHIIOB C BOJIOM.
B3anMoaelicTBHe KUCIOTHBIX OKCHIOB C IICJI0OYaMH.



IIpakTHyeckue padorTsl 4. YcaoBus TEUEHHUS] XUMHUYECKUX PEAKLIMIA MEK/Y paCTBOPAMH 3JIEKTPOJIMTOB O KOHIIA.
5. Pemienue skcnepuMeHTaIbHbIX 3a1a4.
Hrorosasi KOHTpoIbHAsA PadoTa 3a Kypc XumMHH 8 Kjacca
IIpeamMeTHBIMM pe3yJabTaTaAMM U3yUYCHHS NIPeAMETA « XUMHUS» ABISIOTCS CIEAYIOIINE YMEHUSA:
Tema: «BBenenue B xumuio. [lpeamer xumMmum»
BbIIyCKHUK Hay4uTCS:
» PackpbIBaTh CMBICIT OCHOBHBIX TMOHSITHH: BEHIECTBO, XUMHUYECKHI 3JIEMEHT, OTHOCHTEIbHAS aTOMHAs W MOJCKYJspHas
MAaccChl;
» Ha3bIBaTh XMMHUYECKUE DIIEMEHTHI;
» BBIYHCISITH OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaK)KE MAaCCOBYIO JIOJI0 XHMHUYECKOTO
AJIEMEHTA B COCIMHEHUSAX JJIS OLIEHKH UX MTPAKTUYECKON 3HAYMMOCTH;
» co0roIaTh paBuiIa TEXHUKN 0€30MaCHOCTH TIPH TIPOBEICHUH HAOJIOICHHIA U OITBITOB
BpInyCKHUK MOJIYYUAT BO3MOKHOCTh HAYUYUTHCS:
» ONpEACIsTh POJIb PA3IMYHBIX BEIIECTB B IPUPOIC U TCXHHKE;
» XapaKTepHU30BaTh METOJIbI XUMHYCCKOW HAyKH (HAOJIOICHUE, CPaBHEHUE, IKCIICPUMEHT, U3MEPEHHUE) U HX POJIh B
MMO3HAHUU TTPUPOIBI
Tema: «KATOMBI XUMHYECKHX 3JIEMEHTOB)
BrinyckHuK HayuuTcs:
» PackpbpIBaTh CMBICT OCHOBHBIX ITOHSTHI: aTOM, H30TOIBI, XHMHUYECKas CBS3b, AIICKTPOOTPHUIIATSILHOCTD;
» OOBACHATH GU3NUYECKUN CMBICT IMOPSIIKOBOT'O HOMEpa 3JIEMEHTa, HOMEpa TPYIIIbI, HOMEpa MePHo/Ia;
» COCTaBJISTH CXEMBI CTPOSHHS aTOMOB MepBbIX 20 3JIeMeHTOB nepuoaudeckoii cuctemsl .M. Menaeneena;
» Ppaznu4aTh BHJBI XUMHYECKON CBSI3H: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOJSPHYIO U METAITMYECKYIO;
» n300pakaTh IEKTPOHHO-MOHHBIE (POPMYITBI BEIIECTB, 00PA30BAHHBIX XUMUYECKUMH CBSI3SIMH PA3HOTO BHJIA.
BpInyCKHUK MOJIYyYUT BO3MOKHOCTh HAYUYUTHCS:
» 0CO3HaBaTh 3HAUYCHUE TEOPETHUECKUX 3HAHHUM JIsI MPAKTUIECKON JeSITEIbHOCTH YEIIOBEKa;
» OIMCHIBATh M3YYCHHBIC OOBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHaJIHM3a
Tema: «IIpocTbie BemecTsay
BrinyCKkHUK HAy4YUTCS:



» Ki1accu(UIMPOBATh XUMHYECKHE JJIEMEHTHI Ha METaJIbl, HEMETA/UIbl, MHEPTHBIC 3JIEMEHTHI (Ta3bl) JUIsl OCO3HAHWSI
BOXKHOCTH YIOPSOUCHHOCTH HAYUYHbBIX 3HAHUM;
» BBIYUCIIATH KOJMYECTBO BEIIECTBA, 00BEM MM MacCy IO KOJIMYECTBY BEIIECTBA;

BBINMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
» pa3BHBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCTIONB3YS CPEJICTBA YCTHOW U MUChbMEHHONW KOMMYHHKAITUH MPH padboTe
C TeKCTaMU y4eOHHUKA U JIOTIOJIHUTEIBLHOM TUTEepaTypoil, ClIpaBOYHBIMU TaOIHUIIAMMU;
» TIPOSBIISATH TOTOBHOCTH K YBOKECHUIO MHOM TOYKH 3PEHUS MTPHU 00CYKICHUU Pe3yIbTaTOB BHITIOJTHECHHON paOOThI
Tema: «CoennHeHNs] XUMHYECKHUX 3JIEMEHTOB
BBIITyCKHUK HAYyYUTCS:
» ONpeACIsATh CTENICHh OKUCIICHUS 3JICMEHTA B COCTUHCHHMSIX
» ONpeAeIsaTh MPHHAIICS)KHOCTD BEIIECTB K ONPEICICHHOMY KJIACCYy HEOPTaHUYECKHUX BEIECTB;
» pa3nInyarh dKCIEPUMEHTAIBLHO KUCIOTHI M IIETOYH, MOIB3YSICh HHIUKATOPAMH; OCO3HABATh HEOOXOAMMOCTh COOIIOICHMUS
Mep 0€30MMacHOCTH MpU OOpaIIeHUHN ¢ KUCIOTaMH U IIeJI0YaMHU.
» BBISIBJSITH  3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOCHUS HMX KPHUCTALIMYECKUX PENIETOK: WOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX, METAUINYECKUX;
» TIPUTOTOBIISATH PACTBOPHI C ONPEAETIEHHON MacCOBOH J10JIel paCTBOPEHHOTO BEIIECTBA;
» COCTaBIATH (POPMYJIBI HEOPTAaHWYECKHX COCAMHEHUI 10 CTENEHSIM OKHCIICHHUS DJIEMEHTOB, a TaKXKe 3apsiaM HOHOB,
yKa3aHHBIM B Ta0JIMLIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIEH;
BBIITyCKHHK NIOJyYUT BO3MOKHOCTh HAYUNUTHCS:
» WCIONB30BaTh MIPUOOPETEHHBIC 3HAHKS U YMEHUS B MMPAKTHUECKOU AESITETLHOCTH U TIOBCEHEBHOM KU3HH IS
IPUTOTOBJIEHHS PACTBOPOB 3aJaHHOW KOHIIEHTPALUH.
Tema: «M3MeHeHUs, IPOUCXOASIIIIME C BelleCTBAMID)
BbINTyCKHUK HAYyYUTCS:
» TPUBOAWUTH MPUMEPHI XUMHUUECKHUX MPOIIECCOB B MPHUPOJIE;
» n300pakaTh CYITHOCTh XUMHYECKHUX PEaKIHiA C TOMOIIBI0 XUMUYECKUX YPABHCHU;
» OOBSICHITH Pa3IMYHbIC CIIOCOOBI KIACCU(PUKAINN XUMUYECKUX PEaKIni;
» TPOBOJUTH XUMUYECKUE OTBITH M SKCTIEPUMEHTHI U OOBSICHATH MX PE3yJIbTaThI;
BBIITyCKHHK MOJyYNUT BO3MOKHOCTh HAYUNUTHCA:



>
>

ITIOHUMATh POJIb XUMAYECKUX MPOLECCOB, MPOTEKAIOIINX B IPUPOE;
IPaMOTHO OOpAaIIaTHCS C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU.
Tem: «PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB)

BbINTyCKHUK HAYy4YUTCS:

vV VvV VvV ¥V VY VVV VY

pPacKpbIBaTh CMBICI OCHOBHBIX TOHSATHM: PACTBOPBI, AJIEKTPOJUT M HEDJICKTPOJUT, AICKTPOTUTHYCCKAS JTUCCOIMAITUS,
OKHCIIUTEb U BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE

OOBSICHSTH CYITHOCTh PEaKIIMii HOHHOTO OOMEHa;

KJ1IacCU(UIIMPOBATH OKCHIBI 1 OCHOBAHUS 110 CBOMCTBAM, KMCJIOTHI U COJIM TIO0 COCTaBY;

COCTaBJIATh YPAaBHEHHS AJICKTPOJIUTHUYCCKON AUCCOIMAIIMU KHUCIIOT, IIEJI0UYEH, COJCH; MOJHBIC U COKpAIIEHHBIC WOHHBIE
ypaBHEHUS peakinii 0OMEeHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

COCTaBJIATh YPaBHEHHS PEAKIIUM, COOTBETCTBYIOIIUX IMOCIEIOBATEILHOCTU («IIEMOYKE») MPEBPAILICHUI HEOPTraHUYECKUX
BEIIIECTB Pa3JIMYHBIX KIaCCOB;

Ha3bIBaTh OOINME XMMHUYECKHWE CBOWMCTBA, XapaKTEPHBIC JUIS KaXKJIOTO U3 KJIACCOB HEOPTraHUYECKUX BEIIECTB: KHUCIOT,
OCHOBaHMH, COJICH;

MIPUBOJIUTH MPUMEPHI PEAKIUNA, TOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB: OKCHUIOB, KUCIOT,
OCHOBaHMH U COJICH;

COCTaBJIATh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIN OaslaHC (711 M3YYEHHBIX PEaKIIHii) MO MPEeI0KeHHBIM CXeMaM peaKIuii 1
ONIPEETATh BEIIECTBO-OKUCIUTEIb U BEILIECTBO-BOCCTAHOBUTEL B OKHUCIUTEILHO-BOCCTAHOBUTEIBLHBIX PEAKIIUSIX;
IIPOBOJIMTHL JIa0OPATOPHBIC OMBITHI, MOATBEPXKIAIONINE XUMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB;

BI)IHYCKHHK IMOJIYYHUT BO3MOKHOCTb HAYUHUTBCA!

>

>
>
>

COCTAaBJIATHh MOJICKYJIAPHBIC U ITIOJIHBIC HOHHBIC YPAaBHCHUSA 110 COKpaHIéHHI)IM HOHHBIM YPABHCHUAM,
MIPUBOJUTH TIPUMEPBl PEAKLUH, MOATBEPKIAOIIMX CYIIECTBOBAHUE B3aWUMOCBS3M MEXKAY OCHOBHBIMH KJIacCaMHU
HCOpFaHI/I‘IeCKI/IX BCHICCTB,
HCIIOJIB30BaTh HpI/I06p€TéHHBIe KIIFOYCBbLIC KOMIICTCHTHOCTH HpI/I BBIITIOJTHCHHUHM UCCIICI0BATCIIBCKUX HpO@KT OB IIO
W3YUYEHUIO CBOMCTB, CIOCOOOB MOJTYUYCHHS U PaCliO3HABAHUS BEIIECTB;
BBIABIIATH CyIHeCTBOBaHI/Ie T€HETUUECKOU B3aUMOCBSI3U MG)K)Iy BCIIICCTBAMU B pﬂ)ly: HpOCTOG BCIICCTBO — OKCUIO —
TUIPOKCHU]] — COJIb;

9 kaacce



Beenenne. O0mas XapakTepucTUKA XUMUYECKUX 3JI€MEHTOB U XUMUYECKUX PeaKIMd.
IHepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumnueckux 3jieMeHToB /I. U. MenjeJieeBa.
XapakTepucTUKa dJEMEHTa II0 €ro mnonoxeHuto B llepuomnmueckoi cucreme xumuueckux sneMeHtoB JI. M. Menpaeneesa.
CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHUM M COJIEM B CBETE TEOPUHU OHJIIEKTPOJUTHUUYECKOW JHUCCOIMALIMM M OKHUCJICHHUS-
BOCCTaHOBJICHMUS.
[TonsaTue o nepexoaHbIX nemMenTax. AM@orepHocTh. ['eHeTHUeCKUH psijl IEPEXOTHOTO AJIEMEHTA.
[Tepnoanueckuii 3axkoH u [lepruoanueckas cucrema xumudeckux 3meMeHToB 1. . Menneneena.
XUMHYECKasi OpraHu3alys KMBOU U HEKUBOU NMPUPOAbI. XUMHYECKUM COCTAB SApPa, MAHTUHA W 3€MHOW KOpPbl. XUMHYECKHUE
3JIEMEHTHI B KJIETKaX KMBBIX OPTaHU3MOB. Makpo- U MUKPOSJIEMEHTHI.
O06o011eHne cBeleHU 0 XuMuueckux peakuusx. Knaccudukanus XUMUYECKUX peakiuil 0 pa3IudHbIM MPU3HAKAM: «YHUCIIO U
COCTaB pEarupyrommx U o0pa3yrolMnXcsl BEUIECTB», «TEII0BOM 3((DEKT», «HAMPABICHUE», «U3MEHEHHE CTENEHEH OKHUCIICHUS
AJIEMEHTOB, OOpa3yIOIIMX pearupyromue BelecTBa», «(aza», «HUCIOJIb30BaHUE KaTanuzaTopa». IloHATHE O CKOpPOCTH
XUMHUYECKON peakuuu. PakTopbl, BIUSIOLME HAa CKOPOCTh XMMHUYECKHX peakuui. Katanuzatopel u karanu3. MHruOuUTOpEI.
AHTHOKCHUJAHTHI.
JMemoncTpanuu. Paznuunsie gopmel Tadbmuuel . M.MenneneeBa. Moaenu atoMoB 3JeMEHTOB |—-rTo mepuoaoB. Mojenb
CTPOCHHSI 3€MHOr0 Miapa (TomepedHblid pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON PEaKIUU OT MPUPOILI PEarupyromiux
BEIIECTB. 3aBUCHMOCTh CKOPOCTH XMMHUUYECKOW PEAKIMU OT KOHIECHTPAIIMK PEarupyrolidx BeEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peakIy OT TJIOMAIN COMPUKOCHOBEHHUS PEArupyIONIUX BEMIECTB («KUIISIIIIUMA CIIOM»).
JlaGopaTopHbie onbiThl 1. IlomydeHue ruapokcuaa LMHKA W UCCIEHOBAHUE €ro CBOMCTB. 2. MojenupoBaHHE MOCTPOEHUS
[Tepnoanueckoit cucTemMbl XuMuueckux 3yeMeHToB 1. I.MeHnneneeBa
JInarHocTudeckasi KOHTPoOJIbHasi padoTa

Tema 1. Metajuibl
[lonoxenne wmeramnoB B Ilepmommueckorn cucreme xumumueckux sneMmeHToB J[. M. MenpeneeBa. Meramnnueckas
KpUCTaJUIMUECKasi penieTka M MeTajuIMdecKas XuMudeckas cBs3b. OOmue ¢usnueckue cBoiictBa MeTauioB. CIuiaBbl, UX
CBOMCTBA W 3HAYCHHE. XHWMHUUYECKME CBOMCTBA METAJUJIOB KAaK BOCCTAHOBMUTEJIEM, a TAKKE B CBETE HX IIOJIOKEHUS B
AIEKTPOXUMHUYECKOM PSTy HAMPSHKCHUN METasIOB.
Koppo3ust meTamioB u cniocoObl 60ps0bI ¢ Hell. MeTasuibl B mpupoze. O01ue criocoObl UX MOJy4eHUS.



OO0masi XapakTepucTUKa IIEJOYHBIX MeTa/LI0B. Metamiel B npupozae. O6mme crmocoObl ux monydeHus. CtpoeHue
atomoB. Illernounbie MeTamIbl — MPOCTHIE BelllecTBA. BaxkHelilne coeIMHEHUS MIEJIOYHBIX METAJIJIOB —OKCH/IbI, TUPOKCUIBI U
coJv (XJIOpUIbl, KapOOHATHI, CyJIb(aThl, HUTPATHI), IX CBOMCTBA 1 MIPUMEHEHNE B HAPOTHOM X03siicTBe. Kanuitaeie yanoOpeHus.

O0mas xapakTepucTHKa 3JjeMeHTOB riaBHoM moarpynmbl II rpymmbl. Ctpoenne atomoB. IllenouHozemenbHbIE
METaJUIbl — MPOCTHIE BElIECTBA. BaXkHelIne COCNMHEHUS MIETIOYHO3EMENIbHBIX METAIUIOB — OKCHUbI, THUIPOKCHUIIBI U COJHU
(xsmopuapl, KapOOHATHI, HUTPATHI, CyIb(haThl, hocdaThl), UX CBOMCTBA U MPUMEHEHHUE B HAPOIHOM XO3SIMCTBE.

Amomunuii. CTpoeHue aroma, GU3MYECKHE M XUMHUYECKHE CBOMCTBa MpocToro BemiecTBa. CoequHEHUs: aJlOMUHUS —
OKCHJ] ¥ TUIPOKCHI, UX aM(pOTEepHbIN XapakTep. Baxuelme conu anomuuus. [IpuMeHeHre aatoMUHUS U €r0 COeAMHEHUH.

Keae3zo. Ctpoenue atoma, pu3ruecKre U XUMUYECKHE CBOMCTBA MpocToro BemiectBa. ['enetnueckue psaasl Fe2+ u Fe3+.
Baxueiimme conu xene3a. 3HaUYCHHE KeJe3a U €ro COEAUHEHUH ISl PUPObI MU HAPOAHOTO XO3SMCTBA.

HMemoncTpanuu. OOpa3ibl MIETOYHBIX U MIETOYHO3EMENbHBIX MeTauioB. O0pa3ibl cruiaBoB. BzanMopeiicTBue pacTBOpoB
KUCJIOT U cojier ¢ metaiiaMu. [lojlydyeHne ruipokcuia allOMUHUS U UCCIIEIOBAaHME €ro CBOMCTB. B3amMojencTBue xkeinesa ¢
cosistHOM kucnoToil. [lomyuenue ruapokcunos xene3a (II) u (II) u uzydyeHue ux cBONCTB.

IIpakTnyeckue padorbl. 1. OcymiecTBieHHE LENOYKM XMMHUYECKMX IpeBpameHui. 2. Ilomydyenme u cBoMcTBa
COEIMHEHUN METAJUIOB. 3. PellleHne 3KCIIEPUMEHTAIIBHBIX 33/1a4 HA PACIO3HABAHUE U MOJYYEHUE COCAMHEHUN METAJIIOB.

KonTpoubnast padora Nel no teme : Meramibi»

Tema 3. Hemerasuibl

OO6m1as XxapakTepruCcTUKa HEMETAIIOB: MojokeHue B [lepuoandeckoii cucreme xumudeckux smeMmerToB J[. U.Mennaeneena,
OCOOEHHOCTH CTPOEHHUSI aTOMOB, JJIEKTpooTpulaTeabHOCTh (D0) Kak Mepa «HemeTaudHocThy, psia 0. Kpucrammueckoe
CTPOCHUE HEMETANIOB — MPOCTHIX BElIECTB. AJIOTpornus. PuU3ndecKue CBOMCTBA HEMETALIOB. OTHOCUTEIBHOCTh MOHSITHI
«METAJD) U «HEMETAILI.

Boaopoa. [Tonoxenue Bomopona B llepmommueckon cucreme xumuueckux snemeHTOB [[. M. MennpeneeBa. CtpoeHue
aToMa U MoJjieKyibl. DU3nyeckue u XMMUYECKHE CBOMCTBA BOIOPO/Ia, €r0 MOJIydeHHE U IPUMEHEHHE.

Boaa. Ctpoenue monekynbsl. BonopoaHas xumuudeckasi cBsizb. POU3MUECKHME CBOMCTBA BOJbl. AHOMAIUM CBOWCTB BOJBI.
I'uapodunbabie U TUApOPOOHBIC BeliecTBA. XUMHUYECKHE CBOMCTBA BOJBI. KpyroBopoT Boawl B mpupoje. Bomoouuncrka.
Abspanust Bojbl. beiToBbIe DriIbTpHl. MUHEpaabHbIe BOJbI. JucTUIITHpOBaHHAS BO/IA, €€ MOJyYeHUE U TPUMEHEHHUE.

Ob0mas xapakrepucruka rajoreHoB. Ctpoenue atoMoB. [IpocTbie BemecTBa U OCHOBHBIE COCIMHEHUSI TAJIOTEHOB, UX
cBoricTBa. Kpatkue cBenenus o xjaope, opome, ¢prope u noje. [IpuMeHeHne TaIoreHOB U UX COSIMHEHUN B HAPOTHOM XO3SHCTBE.



Cepa. CtpoeHue aroma, aJuIOTpOIUS, CBOMCTBA W TMpuMeHeHue pomoOmyeckor cepwl. Oxcumbl cepol (IV) m (VI), nx
MOJIy4eHHUE, CBOICTBA M NpuMeHeHue. CepHas KHCIOTa M €€ COJIM, UX NMPUMEHEHUE B HapoAHOM Xo3giicTBe. IIpon3BoacTBo
CEpPHOU KUCIIOTHI.

A3ot. CTpoeHHE aTOMa W MOJIEKYJIbl, CBOMCTBAa IPOCTOrO BelIeCTBAa. AMMMAaK, CTPOEHHE, CBOWCTBA, IMOJYyYECHHE U
npumeHenue. Conu amMMoHUS, X cBoicTBa U npumenenue. Oxcuawl azora (II) u (IV). AsoTHas kucinora, ee cBOWCTBa U
npuMeHeHue. HuTpatbl 1 HUTPUTHI, IpoOieMa UX COAEPKaHUSI B CEIbCKOXO3SIMCTBEHHOM MPOAYKIIMHU. A30THBIE yI00pEHHUS.

®ocop. CtpoeHue aroma, awIOTponusi, CBOMCTBa Oenoro u KpacHoro (ochopa, ux mnpumeHeHue. OCHOBHBIE
coenunenus: okcua pocdopa (V) u oprodocdopnas kuciora, hocdarsl. DochopHbie y1oOpeHuUs.

Yraepoa. Ctpoenue aroma, aioTpomnus, cBoWcTBa monudukanuid, npumenenue. Oxcuasl yriepona (II) u (IV), ux
CBOMCTBa U puMeHeHue. KapOoHaThl: KaablUT, COJa, MOTAll, X 3HAYEHHE B IPUPOJIEC U KU3HU YEJIOBEKA.

Kpemnunii. CTpoeHue aroMa, KpUCTAIMYECKUN KpEeMHUM, ero cBoiictBa u npumeHeHue. Okcupa kpemuusa (IV), ero
IIPUPOJIHBIE PA3HOBUAHOCTH. CHIIMKATHI. 3HAYEHUE COCAMHEHNN KPEMHUS B )KMBOM M HEKUBOU npupoje. [lonsaTre o cuimkaTHON
MPOMBIIIIJIEHHOCTH.

Jemoncrpauuu. [lonysenne wu  pacnosHaBanume Bomopona. KayecTBeHHass peakuusi Ha  TaJOT€HU-UOHBI..
B3anmonenicTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO.

JlaGopaTopHbie onbIThbl. (O3HAKOMJIEHHME C COCTaBOM MuHepaiabHOM BOAbl. 30. CBoiicTBa pa30aBiICHHON CepHOM
KuchnoThl. M3ydyeHue cBoilcTB ammuaka. PacnosnHaBanue coseli ammonusa. [openue dochopa Ha BO3ayxe M B KUCIOPOJE.
PacnioznaBanue docdaron. 'openne yris B kuciopose. [lepexon kapboHATOB B THAPOKAPOOHATHI.

IIpakTuyeckue padornl. 4. Pemienue skcnepuMeHTaNbHBIX 3a1ad no teme «lloarpynmna kuciopoaa». 5. Ilomydenue,
coOupaHue U pacro3HaBaHUE Ta30B.

Kontpoabnas padora Ne2 no teme : «Hemeramibny

Tema 5. O0001IeHHe 3HAHMI 10 XMMHUHM 32 KyPC OCHOBHOM IIKO0JIbI. [IoAroT0oBKa K rocy1apcTBeHHO HTOr0OBOM

arrecrauuu (I'MA)

[Tepunonnueckuii 3akoH u llepuonnueckas cucrema xumudeckux syieMeHTOB J[. M.MenneneeBa. DU3NUECKUII CMBICI
MOPSAJIKOBOIO HOMEpa dJIEMEHTAa, HOMEPOB IME€PHOJIa W TPYIINbl. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB JJIEMEHTOB M HX
COCMHEHUN B MEPUOJAX M TPpyImax B CBETE MPEICTABICHUN O CTPOCHUM aTOMOB 3JIEMEHTOB. 3HaueHue llepuoamdeckoro
3aKOHa.

Buibl XUMHUYECKUX CBSI3E€U U TUIIBI KPUCTATUIMYECKUX PEICTOK. B3anMOCBs3b CTPOEHHS U CBOKMCTB BEILIECTB.



Knaccudukanus XUMHUYECKHX peaklui MO Pa3lIWyHbIM MPU3HAKAM (YUCIO U COCTaB PEArupyrouux U O0pa3yroIuXcs
BEIIECTB; HAJNU4ME TpaHUIlBl pazaena (a3; TemnoBod >PQeKT; M3MEHEHUE CTENeHEHl OKUCICHHS aTOMOB; HCIOJb30BaHUE
KaTaJn3aTopa; HampaBjieHHe MpoTekaHus). CKOpOCTh XMMHUYECKHX peakuuid U (axTopsl, Biausiomme Ha Hee. OOpaTUMOCTh
XUMHUYECKUX PEaKLUN U CIOCOObI CMEIEHUS] XUMUYECKOTO PAaBHOBECHS.

ITpocTeie M ciokHble BemiecTBa. MeTamasl U HeMeTaulbl. ['eHeTnyeckue psapl MeTajlia, HEMEeTalla U IEPEXOJHOro
meTaia. OKCHIbI U TUAPOKCUABI (OCHOBaHMSI, KUCIIOTHI, aM(pOTEpHbIE THIPOKCHUIBI), CONU. VX cocTaB, kitaccupukanus u oomme
XUMHUYECKHE CBOICTBA B CBETE TEOPUU DIEKTPOIUTUUECKON AUCCOIHALIHH.

HNToroBasi KOHTpoOJIbHASA padoTa 3a Kypc XUMHH 9 KJ1acca

Pe3yabTarhl H3yyeHus MpeaMera

JInuHOCTHBIE pe3yJibTaThl 00y4YeHH s

VYyamuiics: T0mKeH:

3HATh W MOHUMATBH: OCHOBHBIC MCTOPHYCCKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMHUHU W OOIIECTBA; JOCTWKCHUS B
00JIaCTH XMMHUHM M KyJIbTYPHBIC TPAAUIMU (B YaCTHOCTH, HAyYHBIC TPAJWIIMH) CBOCH CTpPaHBI, OOIIEMHUPOBHIE JOCTIKCHUS B
0o0JTaCTH XWUMHUHW; OCHOBHBIE TIPUHIIMIIBI W TpPaBWIa OTHONIICHHWS K TIPHPOJAE; OCHOBBI 3I0pPOBOr0 o0Opa3za JKH3HU U
310pOBbecOEpEraronmnx TEXHOJIOTUH;
MpaBWJIa TOBEJICHUS B YPE3BBIUYAMHBIX CHUTYAIMSAX, CBS3aHHBIX C BO3JCHCTBHEM pa3IMYHBIX BEIIECTB; OCHOBHBIC IIpaBa M
00s13aHHOCTH Tpak/IaHUHA (B TOM YHCIIE
y4aIerocsi), CBA3aHHbIC C JTUYHOCTHBIM, TPO(ECCHOHATBFHBIM U JKM3HEHHBIM CaMOOTPEIEICHUEM; COIMAIbHYI0 3HAYMMOCTh U
cojiepkanue npodeccuii, CBSI3aHHBIX C XUMUEH;

HCNBITHIBATH:
-4yBCTBO TOPJOCTU 3a POCCHUUCKYIO XHMHMUYECKYIO HAyKy M YBaKEHHE K HCTOPUU €€ DPa3BUTHs; YBAKECHHE M TPUHSITHE
JTOCTIKCHU XUMUHU B MUPE; JIFOOOBH K IPUPOJIC; YBAKCHHUE K OKPYKAIOITUM (YUaIUMCS, YIUTEISIM, POAUTEIISM U JIp. )
- YMETH CITyIIaTh U CJBIIIATh MapTHEPa, MPU3HABATh MTPaBO KaXJI0T0 Ha
coOCTBEHHOE MHEHHE, IPUHUMATDH PEIICHUS C yUETOM IMO3UIINN BCEX YIACTHHKOB; YyBCTBO MPEKPACHOTO M 3CTETUYECKUX YyBCTB
Ha OCHOBE 3HAKOMCTBA C MUPOM
BCIIIECTB U UX TPEBpaIIeHUI; CAMOYBa)KCHUE M SMOITMOHAIBHO
-II0JIO’KUTENILHOE OTHOIIIEHHE K ceOe;

NMPU3HABATD:



LEHHOCTD 3/I0POBBS (CBOETO U APYTUX JIOJIEH ); HEOOXOIMMOCTh CAMOBBIPAKEHHS, CAMOpEATH3aINH, COLIMATLHOTO MPU3HAHUS;
0CO3HABATh:

TOTOBHOCTB (WJIM HETOTOBHOCTB) K CAMOCTOSITENIbHBIM ITOCTYIIKaM U JICCTBUSAM, OTBETCTBEHHOCTh 32 UX PE3YJIbTaThl; TOTOBHOCTb

(MJIM HETOTOBHOCTB) OTKPBITO BBIPAYKATh M OTCTAaMBAaTh CBOIO MO3UIUIO U KPUTHYHO OTHOCUTHCS K CBOMM ITOCTYIIKAM;

NPOSIBJISATH:

HKOJIOTMYECKOE CO3HAHUE; JOOPOXKEIATENbHOCTh, JOBEPHUE U BHUMATEIBHOCTh K JIIOJSAM, TOTOBHOCTh K COTPYIHUYECTBY M
Apyx0e, OKa3aHUI0 MOMOIIM TE€M, KTO B HEW HY)KJIaeTcs; 0OOOUICHHBIN, YCTOWYUBBIM U M30MpATENbHBIA MO3HABATEIbHBIN
UHTEpPEC, MTHULIMATUBY M JIFOOO3HATENBHOCTh B M3YYEHUH MHpA BEIIECTB M PEaKLUi; LEJIeYyCTPEMIEHHOCTh U HACTOMYHUBOCTh B
JOCTMKEHUM 1I€JIe, TOTOBHOCTb K IIPEOJOJICHHUIO TPYIHOCTEH; YOEKICHHOCTh B BO3MOXHOCTH TIO3HAHMSI TIPUPOBI,
HE0OXOJAMMOCTH PAa3yMHOT'O UCIIOJIb30BAHUS JOCTUKEHNUN HAYKU U TEXHOJOTUM ISl pa3BUTHUS OOLIECTBA;

yMeTh:

YCTaHaBJIMBATh CBA3b MEXAY LENbI0 M3YYEHHUS XUMHUU M TE€M, JUIsl YEr0 OHA OCYIIECTBISIETCS (MOTHBAaMH); BBINOIHATH
KOPPUTHPYIOIIYIO CaMOOLEHKY, 3aKIIOYAIOIIYIOCS B KOHTPOJIE 3a IPOLECCOM H3yYEHUs XMMHHM U BHECEHMH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOUIMX ATallaM M CIOco0aM M3y4YeHUs Kypca XHMMHHU; BBINOJHATH PETPOCHEKTHBHYIO CaMOOIIEHKY,
3aKJIFOYAIOILYIOCS B OLIEHKE MPOIEcca U pe3ysIbTaTa U3ydyeHUsl Kypca XMMUU OCHOBHOMW IIKOJIBbI, TIOJBEIECHUHM UTOTOB Ha OCHOBE
COOTHECEHUS LIEJIEU U PE3YJIIbTATOB;

CTPOUTH XU3HEHHBIE U NMPO(PECCUOHANBHBIE MJIAaHBl C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPHUYECKHX, MOIUTUYECKUX U
SKOHOMHUYECKHUX YCJIOBHIl; OCO3HABATH
COOCTBEHHbIE IIECHHOCTH M COOTBETCTBHE UX MPUHMMAEMBIM B KU3HU PEIICHUSM; BECTH JMAJIOr HA OCHOBE PAaBHOIPABHBIX
OTHOIIEHUN M B3aMMHOTO YBa)K€HHS; BBIIEISATh HPABCTBEHHBIM acCMEKT MOBEACHUS U COOTHOCHUTH MOCTYNKHU (CBOU U JIPYTHX
Jrofeil) 1 cOOBITHS ¢ IPUHATHIMU 3TUYECKUMU HOPMaMHU; B MpeZesiax CBOMX BO3MOKHOCTEW MPOTHUBOJEHCTBOBATh AEHCTBUSIM U
BIIMSTHUSIM, IPEACTABIISAIONIUM YIpO3Yy KU3HH, 310POBbIO U O€30MaCHOCTH JIUYHOCTH U 00111

Iepeuens YMK n nH(OPMALMOHHBIX PECYPCOB 10 MpeAMeTy
1. Xumus. 8 knacc: yueOHUK a1 o61ieodpazoBaTenbHbiX yupexaeHuit/ ['abpuensa O.C.. - M.: [poda, 2017.

2. Xumus. 9 kiacc: yueOHUK 11 o01ieodpazoBatenbHbix yupexaenuit/ ['abpuensa O.C.. - M.: [Ipoda, 2017.
3. T'abpuensu O.C., MeToanueckoe nocodue st yautenst. Xumus 8-9 kiacc. - M.: IIpoda, 2014.



4. Tadpuensu O.C., Octpoymon WN.I'. Xumus. 9 knacc: HactonbHast kaura yuutens. - M.: poda, 2004.

5. OOpa3zoBaresbHbIi MopTas WWW.uchi.ru

6. Poccuiickas anmexkTponHas mkoia http://resh.edu.ru

Kpurtepuu u HOpMBbI OLIEHKH 3HAHU 00y4YAIOIIUXCS:

1. OneHka ycTHOTO OTBeTA.
Ouenka "5" cTaBuTCs, €CJIM 00YYaIOIIUNACS:

1) moxa3biBaeT TIy0OKOE | MOJTHOE 3HAHKME U TIOHUMaHUE BCEro 00bEMa MporpaMMHOTOMaTepHralia; MOJTHOES TIOHUMaHUe
CYIIHOCTH paccMaTPUBAEMbIX OHSATUM, SIBJICHUN U 3aKOHOMEPHOCTEN, TEOPHil, B3AUMOCBS3EH;

2) yMEeT COCTaBUTh MOJIHBIN U MPABWIbHBIA OTBET HA OCHOBE M3YYCHHOTO MaTEpUaIIa; BbIICIIATh TJIaBHbIC MTOJI0KEHUS,
CaMOCTOSTEIILHO TIOJITBEPkKAATh OTBET KOHKPETHBIMU MTPUMEPaMH, (paKTaMu; caMOCTOSITEIBHO U apTyMEHTHPOBAHO Je1aTh
aHann3, 0000IIEeHNS, BRIBOBI. Y CTAHABINBATH MEKIIPEAMETHBIC (Ha OCHOBE paHee MPHUOOPETCHHBIX 3HAHUN) U
BHYTPHIPEIMETHBIC CBS3H, TBOPUCCKH MIPUMEHSTh TTOJIYICHHBIC 3HAHKS B HE3HAKOMOM cuTyaruu. [locnenoBaTenbHO, 9ETKO,
CBSI3HO, 000CHOBAHHO U 0€30IMO0YHO U3JlaraTh y4eOHBIM MaTepuai; JaBaTh OTBET B JIOTHYECKOM MOCIE0BATEILHOCTHU C
WCITOJIb30BAaHUEM MTPUHATON TEPMUHOJIOTHH; IeJIaTh COOCTBEHHBIC BBIBOIBI; (POPMYITHPOBATH TOYHOE OTPECICHUE U
MCTOJIKOBAaHUE OCHOBHBIX IMOHSATHH, 3aKOHOB, TEOPHIA; PY OTBETE HE MOBTOPSATH JOCIOBHO TEKCT YUCOHHMKA; M3J1araTb MaTepua
JUTEPATYPHBIM SI3BIKOM; TIPABUIIBHO U 00CTOSATEIHLHO OTBEUATh HA JOMOJHUTENbHBIE BOMPOCH! yuuTesst. CaMOCTOATENBHO U
paIMoOHAIILHO UCIIOJIb30BaTh HATJISHBIE TOCOOMS, CIIPABOYHBIC MAaTEPUAIIbl, YUSOHUK, JOTIOTHUTEIBHYIO TUTEPATYPY,
MEPBOUCTOYHUKH; MPUMEHSITH CUCTEMY YCIOBHBIX 0003HAYEHUH TIPH BEICHUH 3aITUCEH, COMTPOBOXK/IAIONINX OTBET;
WCITOJIB30BaHUE IS I0Ka3aTeIbCTBA BBIBOJIOB U3 HAOIIOJICHUH U OITBITOB;


http://www.uchi.ru/
http://resh.edu.ru/

3) caMOCTOSITeNILHO, YBEPEHHO U 0€30ITHO0YHO IPUMEHSET MOJyYCHHBIC 3HAHUS B PEIICHUH MPOOJIeM Ha TBOPYECKOM YPOBHE;
JOITyCKaeT He 6oJiee 0JHOTO HEe0UYETa, KOTOPHIM JIETKO UCIPABIISET MO TPEOOBAHHUIO YUUTENS; UMEET HEOOXOAUMbIE HABBIKH
paboThl ¢ mpubOpaMu, YepTeKaMH, CXeMaMH U TpaprKaMH, COMMyTCTBYIOIIMMH OTBETY; 3allUCH, COITPOBOXKIAIOIINE OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "3" craBuTCs, €CIM 00yJaArOIIUHACS:

1) moka3bIBaeT 3HAHUSI BCETO U3yYEHHOTO MPOTrPaMMHOT0 MaTepuaia. JIaét momHbIN ¥ MPaBIIILHBIA OTBET HA OCHOBE M3YYCHHBIX
TEOpUH; HE3HAUUTEIbHBIE OIIMOKN U HEJOUETHI ITPU BOCIIPOM3BEICHUU U3yUYEHHOT0 MaTepHaa, OlpeieeH sl TOHATHI an
HEMOJIHbIE, HEOOIbIIINE HETOYHOCTH MPU UCIOJb30BaHUU HAYYHBIX TEPMUHOB WJIM B BBIBOJAX M 0000IIEHUAX U3 HAOIIOACHUM U
OTIBITOB; MaTepHall U3JaraeT B ONPEAEICHHON JTOrMUECKOH MOCIeI0BAaTEIbHOCTH, IIPU 3TOM JOIYCKAET OJHY HErpyOyto OoluoKy
WK He 00J1ee IBYX HEA0YETOB U MOKET UX UCIPABUTh CAMOCTOSITENIBHO MPU TPeOOBAaHUH UJTU MPU HEOOIBILION TOMOIIN
IpenoaaBaTesis; B OCHOBHOM YCBOMII yUeOHBIN MaTepuai; MOATBEPKAAET OTBET KOHKPETHBIMU IPUMEpPaMU; PAaBUIILHO OTBEYAET
Ha JTONIOJIHUTENIBHBIE BOIIPOCHI YUUTEIS;

2) yMeeT CaMOCTOSITEIILHO BBIJCIIATH TJIABHBIC ITOJIOXKCHHS B M3YYCHHOM MaTepuajie; Ha OCHOBaHHUH ()aKTOB U MIPUMEPOB
0000111aTh, Je1aTh BEIBO/IbI, YCTAHABIMBATH BHYTPUNIPEIMETHBIC CBS3U. [ [pUMEHSITh OJIydeHHbIE 3HAHUS HA MPAKTUKE B
BUJIOU3MEHEHHOW CUTYAIIMH, COOIOAATh OCHOBHBIE MPaBUIIa KYJIbTYpPhl YCTHOM pEUd U COMPOBOXKIAIOIICH MMCHbMEHHOM,
KCMOJIb30BaTh HAYYHbIC TEPMUHBI,

3) He 001a1aeT JOCTATOYHBIM HaBBIKOM PA0OTHI CO CITPABOYHOM JTUTEPATYPOH, yUeOHUKOM, IEPBOUCTOYHUKAMU (TIPABUIIEHO
OpUEHTHUPYETCS, HO paboTaeT MeasieHHO). [lonmyckaeT HerpyOble HapyleHus! TpaBuil 0(hOPMIIEHHSI MTUCbMEHHBIX PadoT.
Ouenka "3" craButcs, ecinu 00y4arOmUncs:

1) ycBOMII OCHOBHOE COJIEp)KaHUE YUeOHOTO MaTepraia, IMEeT MPoOesbl B yCBOCHUU MaTepralia He MPEMSITCTBYIOIINE
JanbHENIIeMy YCBOCHUIO TPOrPaMMHOT0 MaTepuarna;



2) MaTrepuall u3jaract HECCUCTEMATU3UPOBAHHO, q)paI‘MCHTapHO, HEC BCCraa oCJICa0BaTCIIbHO,

3) moKa3bIBaeT HEJAOCTATOUYHYIO C(HOPMUPOBAHHOCTh OTACIBHBIX 3HAHUI U YMEHU; BHIBOJIBI U 000OIIICHUS apTryMEHTHPYET
cmabo, TOMyCKaeT B HUX OITUOKH;

4) AOITyCTHII OIMMOKH M HETOYHOCTH B UCITOJIb30BAHUH H&y‘—IHOﬁ TCPMHUHOJIOTHHA, OIIPCACIICHNA MOHSTUH JaJI HEAOCTATOYHO
YCTKUC,

5) HC HUCIIOJIB30BaJI B KAYCCTBC JOKA3aTC/ILCTBA BHIBOJABI 1 O606HI€HI/ISI H3 Ha6J'IIOI[CHI/II\/JI, (1)3KTOB, OIIBITOB HUJIN OAOITYCTHUJI OIOKHU
IIpH UX U3JI0KCHHUHU,

6) UCHBITBIBACT 3aTPYHCHUS B MPUMEHEHUH 3HAHUH, HEOOXOIUMBIX JIJIS PEIICHHMS 3a/1a4 Pa3JIMIHBIX THUIIOB, TPH OOBSICHCHUN
KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPUI U 3aKOHOB, WJIU B MOATBEPKIECHUNU KOHKPETHBIX MIPUMEPOB MPAKTUUECKOTO
MIPUMEHEHUS TEOPHIl;

7) OTBCYACT HCIIOJIHO HAa BOIIPOCHI YUHUTCILA (YHYCKaSI u OCHOBHOG), HJIKX BOCIIPOU3BOJUT COACPIKAHUC TCKCTA y‘lC6HI/IKa, HO
HEOOCTAaTOYHO INIOHUMACT OTACIIbHBIC ITOJIOXKCHUA, UMCIOIINEC BAXXHOC 3HAYCHHUEC B DTOM TCKCTC,

8) oOHapyKUBaeT HETOCTATOUHOE TOHUMAHKE OT/ICIIbHBIX TTOJIOKEHUH MPH BOCIIPOM3BEICHUH TEKCTa YUeOHUKA (3amuceH,
NEPBOMCTOYHUKOB) WJIM OTBEUAET HETIOJIHO Ha BOIIPOCHI YUUTEJS, IOMYCKast OJHY-/ABE rpyOble OIINOKH.

Ouenka "2" cTaBuTCS, €CIM 00YYaAIOIIUNC:
1) He YyCBOWII M HE PacKpbLJI OCHOBHOE COJICPKAHUE MaTepHala;
2) He JienaeT BHIBOJIOB M 000OIICHHUH.

3) He 3HAeT U HEe MOHMMAET 3HAYUTEIIbHYIO WM OCHOBHYIO YacTh POTPAMMHOTO MaTepraa B IpeeiaX MOoCTaBICHHBIX
BOTIPOCOB;



4) v nmeet cabo copMHUPOBAHHBIC U HETIOJHBIC 3HAHHS U HE YMEET IMPUMEHSTh UX K PEIICHUIO KOHKPETHBIX BOIIPOCOB U
3aja4 1o oopasiy;

5) wu npu oTBeTE (Ha OJIMH BOIIPOC) JOMYCKAET 0oJiee ABYX rPyObIX OMIMOOK, KOTOPBIC HE MOYKET UCIIPABUTh JaXKe TIPH ITOMOIITH
YUUTENS.

2. OneHka IKCNEePUMEHTAJBHBIX YMEHHI (IPAKTHYECKUX U J1a00PATOPHBIX padoT)

OreHka CTaBUTCSI HA OCHOBAHUHU HAOJIOJCHUS 32 YUalllMMUCS U MUCbMEHHOT'0 OTYETa 3a padoTy.

Ouenka "5" cTaBuTcs, €ciy 00y4arOIUNCA:

1) nmpaBWIBLHO OTIPENENHI [IETb OTbITA,;

2) BBIIIOJIHUII pa0OTy B MOJIHOM 00BEMe C COOTIOICHHEM HEOOX0IMMOH MOCIIEIOBATEIILHOCTH MIPOBEICHHS OIBITOB U H3MEPCHUN;

3) CaMOCTOATCIIbHO U PallMOHAJIBHO BI)I6paJ'I H ITIOATOTOBUII JJIA OIIBITA HGO6XOI[I/IMOG 060py,Z[OBaHI/Ie, BCC OIIBITHI IIPOBCII B
YCIIOBUAX U PCIKUMAX, O6€CH€‘II/IBaIOHH/IX MOJYUYCHHC PE3YJIbTATOB U BBIBOJAOB C HauOoJIbIIEH TOYHOCTBIO,

4) Hay4HO TPaMOTHO, JIOTHYHO OMKCAT HAOIIOACHUS U c(hOPMYIIMPOBAI BEIBOJIBI U3 OIBITA. B mpeicTaBieHHOM oTYeTe
MPABWJIBHO U aKKYpPaTHO BBIMIOJHWII BCE 3allUCH, TAOIMIIbI, PUCYHKH, YEPTEXKH, TPA(PUKH, BBIYUCICHUS U CIIEIall BBIBOJIBL;

5) nposiBiIsieT OpraHu3aMOHHO-TPYAOBbIC YMEHUS (IO IICPIKUBACT YUCTOTY pabOUero MecTa U Mopsii0K Ha CTOJIC, SKOHOMHO
HCIIOJIb3YET PACXO/IHbIE MaTepUaIbl).

6) SKCIIEPUMEHT OCYIICCTBISET IO IJIAHY ¢ YYETOM TEXHUKH 0€30MaCHOCTH U MPaBWII PabOThI ¢ MaTepraiaMy U 000PYI0BaHUEM.

Ouenka "4" craBuUTCs, €CIM 00Y4AIOIUICS BBITTOJHWI TpeOOBaHUs K OlleHKe "5", HO:



1) OmBIT IPOBOAMII B YCIOBHSIX, HE 00CCIIEUNBAIONINX JOCTATOUHON TOYHOCTH U3MEPEHUN;

2) Wi OBLIO JOMYIIEHO JBA-TPU HEA0YCTA;

3) wnu He Oosiee OHOM HErpyOOi OINOKH U OJHOTO HEJA0YETa,

4) M SKCIIEPUMEHT MTPOBEJICH HE IMOJTHOCTBIO;

5) win B onMiCaHUK HAOJTIOJICHUH M3 OITBITA JOITYCTHII HETOYHOCTH, BBIBOJIBI CZCIIAl HETTOJTHBIC.
Ouenka "3" cTaBuTCS, €CIIM 00YUYaAIOIIUNACS

1) npaBUIIBHO OIIPEIEITHII IIeJIh OIBITA; pAOOTY BBITIOIHSAET MIPABUIIBHO HE MEHEE YeM HAIOJOBUHY, OJIHAKO 00HEM BBITIOJTHEHHOM
YacTU TAKOB, UTO MO3BOJISIET MOJIYYUTh IPABUIIbHBIE PE3YJIbTAThl U BHIBOJIBI 10 OCHOBHBIM, IPUHILIMIINAIBHO BaXKHBIM 33]1a4aM
padoTHI;

2) Wi o100p 000pyI0BaHus, 00BEKTOB, MATEPHUAJIOB, a TAKXKe PaOOTHI IO HAYaTy OIBITA IMTPOBEJI C IIOMOIIBIO YUUTES; HIIH B
X0/ TPOBEICHUSI OTbITA U U3MEPEHU I ObUTH JOMYIIEHBI OITMOKY B OMTUCAaHUU HAOJI0IeHUH, (POPMYITUPOBAaHUYU BHIBOJIOB;

3) OMBIT MPOBOIUIICS B HEPALIMOHAIBHBIX YCIIOBUAX, YTO IMIPHUBEIIO K MOIYUCHUIO PE3YILTATOB C 0OJIbIIEH MOrPEIIHOCTHIO; HIIH B
oT4éTe OBLIN JOIYIIEHBI B OOIIEH CIIOKHOCTH HE 00Jiee IBYX OIMIMOOK (B 3aIMUCSAX SAUHUIL, U3MEPCHUSIX, B BRIYUCICHUSIX,
rpadukax, TabaUIaX, CXeMax, aHAIN3€e IMOTPEITHOCTEH U T.11.);

4) noryckaeT rpyoyro onrOKy B X0J¢ dKCIepuMeHTa (B 00bSICHEHUH, B 0(hOpPMIICHUH paOOThI, B COOIIOACHUH MTPABUIT TEXHUKH
0e30macHOCTH MpHU padoTe ¢ MaTepuagaMu U 000pyA0BaHUEM ), KOTOPAsi HCIPABIIAETCS 110 TPEOOBAHUIO YUUTEIS.

Ouenka "2'" craBuTCH, €CJIM YUCHUK:

1) He ompeeNnI CaMOCTOSITEIHLHO 1I€ITh OIBITA; BHITOJHIII pa0OTy HE MOJHOCTHIO, HE MOATOTOBHII HYKHOE 000PYI0BaHUE U
00BEM BBITIOJITHEHHON YacTH pabOTHI HE TIO3BOJISIET ClI€TIaTh MPABWIHHBIX BHIBOJIOB;



2) WIH OTBITBI, ©3MEPEHUS], BEIYUCIICHHUSI, HAOIIOACHUS TPOM3BOIIINCH HETIPABHIIBHO;
3) wm B x0J1e pabOTHI ¥ B OTYETE OOHAPYKHUIIUCHh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYEHHBIC B TPEOOBaHMSIX K onleHKe "3";

4) norryckaet e (1 Oosiee) rpyObIe OIMOKH B XOJI¢ SKCIIEPUMEHTA, B 00BICHEHUH, B 0()OPMIICHUH PaOOTHI, B COOTIOACHUN
MIpaBUJI TEXHUKHU 0€30MMaCHOCTH TIPH pabOTe ¢ BEIIECTBAMH M 000PYI0BaHUEM, KOTOPHIE HE MOKET UCTIPABHUThH JTAXKeE TI0
TpeOOBAHUIO YUUTEIIS.

3. OneHka yMeHMH peliaTh pacyeTHbIE 3212491

Ouenka «5»:

B JIOTMYECKOM PaCCy>XJICHUU U PEIICHUU HET OMMOOK, 3a/1a4a pelieHa paiMoHaAIbHBIM CIIOCOO0OM;
Ouenka «4»:

B JIOTUYECKOM PACCYKICHUU U PEIIECHUS HET CYIECTBEHHBIX OITMOOK, HO 3aj/laya pellieHa HeParlMoHaIbHBIM CIIOCOOOM, UITH
JOIYIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

B JIOTUYECKOM PACCYXKICHUHU HET CYIICCTBEHHBIX OMMOOK, HO IOMYIIICHA CYIIECTBEHHAs OMMMUOKA B MATEMAaTHYECKUX pacyeTax.
Onenka «2»:

1. uMeeTcs CyIIeCTBEHHBIE ONTUOKY B JIOTUYECKOM PACCYKICHUU U B PEIICHUU;

2. OTCYTCTBHME OTBETA Ha 3aJjaHUE.



4. OnleHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT

Ounenka «5»:

OTBET TMOJHBIA U MPABUILHBIN, BO3MOKHA HECYIIECTBEHHAS OIMUOKA.

Onenka «4»:

OTBET HETIOJIHBIN WM JIOYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMMOOK.

Ounenka «3»:

paboTa BBITIOJIHEHA HE MEHEE YeM HAIMOJIOBUHY, JOMYIIEHA OJ{HA CYIIIECTBEHHAs OIMOKA U IIPU ATOM JIBE-TPH HECYIIICCTBEHHBIE.
Ouenka «2»:

1) paboTa BBIMOJIHEHA MEHBIIIE YEM HAIOJIOBHHY HIIH COACPIKUT HECKOJIBKO CYIICCTBCHHBIX OIIHOOK;

2) paboTa He BBIOJHEHA.

[Ipu olieHKE BBHIMOIHEHUS MMCbMEHHOW KOHTPOJIBbHON pabOThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €IMHOTO OporpaduyecKoro
pexuMa.

5. OneHka TecToOBbIX padoT

TecTsbl, cocToAIINE U3 TIATH BOIPOCOB MOYKHO UCIIOIB30BaTh MOCJE U3YUeHUs Kaxa0ro matepuana (ypoka). Tect u3 10-15
BOIIPOCOB UCIIOIB3YETCS IS MEPUOAUIecKoro KoHTpoisa. TecT u3 20-30 BompocoB HEOOXOIUMO MUCTIOIB30BATh /It UTOTOBOTO
KOHTPOJISI.



[Ipu oneHnBaHUM UCMIONIB3YETCS CIEAYIOIIAS IIKaJa:
JJISl TECTA U3 NATH BONPOCOB:

HET OIIMOOK — OIICHKA «5»;

OJTHa OMHMOKa — OIICHKA «4»;

JIBE OIMMOKH — OIICHKA «3%»;

TPH OLIMOKUA — OIEHKA «2».

st Tecta u3 30 BOpocos:

25-30 npaBUIIBHBIX OTBETOB — OLIEHKA «5»;

19-24 npaBWIIBHBIX OTBETOB — OIIEHKA «4»;

13-18 nmpaBHIBHBIX OTBETOB — OIICHKA «3»;

MEHbIIIE 12 mMpaBUIILHBIX OTBETOB — OIICHKA «2)».



