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IlosicHuTeNbHASA 3alIMCKA.

Hannas paGovast mporpaMma 1o Kypey «Xumusi, 11 kimacc 6a30Bblid ypoBeHb» pa3zpadoTaHa
B COOTBETCTBHMU C aBTOPCKOW MporpaMMoi i oOmieoOpa3oBatesbHbIX yupexaeHuii O.C.
['abpuensina, coorBercTBytomei denepasbHOMy KOMIOHEHTY lOCynapCTBEHHOrO CTaHJapTa
obmero obOpazoBaHMsi M JOMYIIEHHONM MMHHCTEpCTBOM oOpa3oBaHus W Hayku Poccuiickoi
Qeneparun (O.C.I'abpuenssn = [Iporpamma  kypca  xumum  gns 8-11  kiaccoB
obmeobOpazoBarenbHbIX yupexaenuit / O.C.I'abpuensiH. — 7-¢ u3maHue, CTepeoTHUIHOE — M.:
Hpoda, 2010.).

Kypc paccuntan Ha 34 yueOHBIX yaca B rof (1 4ac B Hezelto).
[Iporpamma 6a3zoBoro kypca xumuu 11 kjlacca oTpakaeT COBpEMEHHbIE TEH/ICHIIMH B IIKOJIBHOM
XUMHYECKOM 00pa30BaHUM, CBSI3aHHbIE C pe(hOPMUPOBAHUEM CPEIHEH IIKOJIBI.

N3zyuyenne B 11 ximacce oCHOB 0OOIIeH XMMHM TO3BOJIAET CPOPMUPOBATH y BBHITYCKHUKOB
CpeIHEll IIKONbI MpEeACTAaBICHHE O XMUMHHM Kak O IIEIOCTHOM HayKe, MOKa3aTh EIMHCTBO €€
MOHSITUN, 3aKOHOB M TEOPUH, YHUBEPCAJIBbHOCTh U IPUMEHUMOCTh UX KakK JIJIsl HEOPraHU4ECKOH,
TaK U U1 OpraHU4eCcKOil XUuMUH.

KonnuecTBo KOHTPOJIBHBIX padoT 3a rof -3
KonmgecTBo mpakTuyeckux pador -3
W3ydeHnue xumMun Ha 6a30BOM YPOBHE CpeAHEro (IIOJIHOTO) 001iero o0pa3oBaHus HApPaBiIeHO Ha
JOCTHKEHHUE CIENYIOIIMX HeJieii:n 3a1a4
OCBOEHHE 3HAHUN 0 XUMHYECKOH COCTaBJISIONICH eCcTeCTBeHHOHAYYHOIN KapTUHBI
MUpa, BOKHEHITNX XUMUYECKUX TTOHSATHSX, 3aKOHAX U TEOPHSX;

® OBJaJICHUE YMEHUAMHU IPUMEHATH NOJYyUEHHbIE 3HAHUSA JUUIs1 OOBSICHEHHS pa3HOOOPa3HbIX
XUMHYECKUX SIBIICHHMA W CBOMCTB BEIIECTB, OIECHKH pOJM XHMHU B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTUH U MOJTYYEHUN HOBBIX MaTEPHUAIIOB;

® pa3BHUTHE MO3HABATEIbHBIX MHTEPECOB M MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITENILHOTO MPHOOPETEHUSI XUMHUYECKUX 3HAHUH C HCIIOJIIb30BAHUEM PA3IUYHbBIX
UCTOYHUKOB MH(OPMAIIMH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCNHMTaHUE YOEXJIEHHOCTH B IO3UTHUBHOM pOJUM XUMHM B KM3HH COBPEMEHHOIO
oOmiecTBa, HEOOXOAUMOCTH XMMHUYECKH T'PAMOTHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
OKPYKAIOLIEH Cpene;

® [IpUMEHEHME MOJYYEHHBIX 3HAHUH M yMEHHH A 6e30MacHOro MCIOIb30BaHUs BEIIECTB
Y MaTepHasioB B OBITY, CEIbCKOM XO3SHCTBE U Ha MPOU3BOACTBE, PEIICHUS MPAKTUIECKUX
3a/1a4 B MTOBCEJIHEBHOM XU3HU, MPEAYNPEKICHUS SBICHUN, HAHOCSIINX BPE] 340POBbIO
YyeJioBeKa U OKpYXKarollei cpere.

e (opMHpOBaHHUE y IIKOJIBHUKOB €CTECTBEHHOHAYYHOI'O MHPOBO33PEHHs, OCHOBAaHHOTO Ha
NOHMMAHUU B3alMOCBSA3U DJIEMEHTOB JKMBOM M HEXUBOM MNPHUPONBI, OCO3HAHUU
4eJI0BeKa KaK 4aCTH MPHUPObI, IPOAYKTA SBOJIOLUH KUBOW PUPO/IBI;

e (opMUpOBaHHE Yy IIKOJbHUKOB O3KOJIOIMYECKOTO MBIIIEHUS HAa OCHOBE YMEJOro
BJIaJICHUS CLIOCOOAMU CaMOOPTraHU3aIMH KU3HEACSITEIbHOCTH;

e IpUOOpETEeHHE IIKOJbHUKAMHU OIbITa PAa3HOOOpPA3HON NPAaKTUYECKOW JesITeNbHOCTH,
OIbITa MO3HAHUS U CAMOIIO3HAHHUS B ITPOLIECCE U3YUEHUS OKPYKAIOLLETO MUPA;

e BOCIHTAaHME  TPAXJTAHCKOM  OTBETCTBEHHOCTH W  IPaBOBOTO  CaMOCO3HaHMS,
CaMOCTOSATENIbHOCTU ¥ MHUIIMATUBHOCTH YYAIIUXCS Yepe3 BKIIOUEHHE UX B TO3UTHBHYIO
CO3UAATENbHYIO IKOJIOTHYECKYIO e TEIbHOCTD;



1.

2.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

W3ydenue XMMHUM B CTapIlei MIKOJIE 1aeT BO3MOXKHOCTD IOCTHYb CIEAYIOLIUX Pe3y/IbTaToB B
HaIpaBJICHUN JUYHOCTHOTO Pa3BUTHSL:

Ha OCHOBE MPU3HAHMUA LEHHOCTU XHU3HU BO BCeX €€ MPOSBICHUAX M HEOOXOTUMOCTH
OTBETCTBEHHOTO, OEPEKHOT0 OTHOIIECHUS K OKPY)KAIOLIeH cpeie;

Pa3BUTHUC TOTOBHOCTH K PCHICHUIO TBOPYCCKHUX 3adad, YMCHHUA HaAXOJAUTb aJCKBATHLIC

CII0COOBI IOBEJICHUS U B3aUMOJICHCTBUS C IAPTHEPAMU

3.

4.

BOCIIUTAHUE POCCUNCKON I'PakJaHCKOM MICHTUYHOCTH: MAaTPUOTU3MA, JIFOOBU M YBAXKEHUIO K
OteuecTBy, 4yBCTBa TOPAOCTHU 32 CBOKO POMHY, 32 pOCCHIICKYIO XUMUYECKYIO HAYKY;
(dopMHUpOBaHUE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsL HayKd U OOILNECTBEHHOM NPAaKTUKU, a TAKKE COLHUAIBHOMY, KYJIbTYpHOMY,
S3BIKOBOMY U JYXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MHUPA;

(dbopMHUpOBaHUE OTBETCTBEHHOTO OTHOLIEHMS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BaHMWI0O HA OCHOBE MOTHBAIMM K OOYYEHHIO W TIO3HAHUIO,
BbIOOpY PO MIbHOrO 00pa30BaHMs HA OCHOBE MH(OPMAIMK O CYILECTBYIOUIMX IMpodeccusix
U JUYHBIX  [pO(ECCHOHANBHBIX  TNPEANOYTEHUH,  OCO3HAHHOMY  IOCTPOCHHIO
UH/IMBUYaJIbHOM 00pa30BaTeibHON TPACKTOPUU C YYETOM YCTOMUYMBBIX IO3HABATENIBHBIX
UHTEPECOB;

(dopMHUpOBaHUE KOMMYHHKAaTMBHOW KOMIIETEHTHOCTH B 00pa3oBaTeNIbHOW, OOLIECTBEHHO
M10JIE3HOH, Y4eOHO-HCCIIe10BaTeIbCKON, TBOPUECKOM U JPYTUX BUAAX JI€ATENbHOCTH;
(dbopMHUpOBaHUE MOHUMAHUS LIEHHOCTH 30pOBOr0 M 0€30IacHOro obpas3a >KU3HU; YCBOEHHE
IpaBWJI MHAWBUIYaIbHOTO M KOJUIEKTMBHOIO O€30IIaCHOIO IOBEACHMSI B UpE3BbIYAaMHBIX
CUTYaLlUAX, YIPOKAIOIINX KU3HU U 3[J0POBBIO JIOACH;

¢dopMHpOBaHUE IMO3HABATEIBHOW W HH()OPMAIIMOHHON KYIBTYpBI, B TOM YHCJIE pa3BUTHE
HaBBIKOB CaMOCTOATENILHOW paboThl ¢ Y4eOHBIMU IOCOOMSIMM, KHHIaMH, JIOCTYIHBIMH
MHCTPYMEHTAMU U TEXHUYECKUMU CPEACTBAMU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;
(GbopMUpOBaHUE OCHOB DSKOJIOIMUYECKOTO CO3HAHUS BO BpeMsi y4eOHON U BHeyuyeOHOM
NeSITeIbHOCTH, CIIOCOOHOCTH OLEHUBATh MPOOJIEMHBIE CUTYallud U ONEpPaTUBHO NMPUHUMATh
OTBETCTBEHHBIE pEIICHUS B Pa3IWYHBIX MPOIYKTHUBHBIX BHUAAX JEATEILHOCTH (yueOHas
MOHCKOBO-UCCIIEA0BATEIbCKAsl, KIyOHas1, MPOEKTHAs!, KPYXKKOBast U T. II. )

MeTtanpeaMeTHbBIMHU pe3ylbTaTaMH  OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl

OCHOBHOT'O 00111ero 00pa30BaHus SBIISIOTCS:

1.

2.

OBJIQJICHUE HAaBBIKAMH CAaMOCTOSITEJILHOTO TMPUOOpPETEHUsS] HOBBIX 3HAHUH, OpTraHHU3aIluU
yueOHOI e TeNbHOCTH, MOMCKA CPEICTB €€ OCYIIECTBICHUS;

yMEHUE TUIAHUPOBATh MYTU JOCTH)KCHHS IIeJied Ha OCHOBE CaMOCTOSITEILHOTO aHaln3a
YCIIOBUHM U CPEACTB UX JOCTHUKECHHUS, BBIACISATH ATbTEPHATUBHBIE CIIOCOOBI TOCTHKEHUS LETH
U BBIOMpaTh Hanbosee 3 HEKTUBHBIN CrIOCO0, OCYIIECTBIIATH MO3HABATEIIbHYIO pe(dIEKCHIO B
OTHOIICHUU JACHCTBUIA MO PEIICHUIO0 YUeOHBIX U MO3HABATENbHBIX 3a/1a4;

yMEHHUE TIOHUMATh MPOoOIeMy, CTAaBUTh BOIMPOCHI, BBIABUTATh TUIIOTE3Y, JaBaTh OMpeaeieHNe
MOHSITHUSIM, KIACCU(PUIIMPOBATh, CTPYKTYPHUPOBaTh MaTepuaj, MPOBOAUTH IKCHEPUMEHTHI,
apTyMEHTHUPOBATh COOCTBEHHYIO TTO3UIINIO, (OPMYITUPOBATH BHIBOMIBI M 3aKIIFOUCHNS,;

YMEHUE COOTHOCHTH CBOM JIEWCTBHS C IUIAHUPYEMBIMU pE3YylbTaTaMU, OCYIIECTBISAThH
KOHTPOJIb CBOEH JEATETLHOCTH B MPOIECCE JTOCTIKEHUS Pe3ylibTara, OMpeaesiTh CIIOCOObI
JNEHCTBUI B paMKax TMPEAJIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEUCTBUS B COOTBETCTBHH C U3MEHSAIONIEHCS CUTYalNEN;

dbopMupoBaHUE M Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIONB30BaHUS WHCTPYMEHTOB U
TEXHUYECKUX CPEACTB WH()OPMAITMOHHBIX TEXHOJOTHUN (KOMIBIOTEPOB U MPOTPAMMHOTO
o0OecriedyeHrs) KaKk HWHCTPYMEHTAIbHO OCHOBBI  Pa3BUTHUA KOMMYHUKATUBHBIX U
MMO3HABATEIHHBIX YHUBEPCATbHBIX YUCOHBIX TCUCTBHIA;



10.

11

12.

YMEHHUE CO3J1aBaTh, MPUMEHSITh U MPEOOPA30BBIBATH 3HAKH M CHMBOJIIBI, MOJICITH U CXEMBI IS
peleHns yueOHbIX U M03HABATENIbHBIX 33/1a4;

YMEHHUE HM3BJICKAaTh WH(OPMAIIUIO U3 PA3IUYHBIX HCTOYHUKOB (BKIIIOYAsi CPEICTBA MAacCOBOM
UHPOpPMAIUHM, KOMIAKT-IMCKH y4eOHOro Ha3HaueHus, pecypcel HMHTepHera), cBOOOAHO
MOJIH30BaThCSl CHPABOYHON JUTEPAaTypOd, B TOM YHCJIEC W Ha 3JICKTPOHHBIX HOCHTEISX,
coOronaTh HOpMbI HH(POPMAITMOHHON U30UPATEITBHOCTH, STHUKH,

YMEHUE Ha NPAKTUKE TI0Jb30BaThCs OCHOBHBIMU JIOTUYCCKHMMH IPHEMaMH, METOIaMHU
HAOIIOICHN S, MOJCITUPOBaHUs, OOBSICHEHUS, PEIICHHUS MPoOIeM, TPOTHO3HUPOBAHUSI U JI.;
YMEHHUE OpPraHU30BBIBaTh CBOIO JKM3Hb B COOTBETCTBUHU C IPEICTABICHHSIMH O 3J0POBOM
oOpa3ze XH3HHM, MpaBaX W OOM3AHHOCTIX TPAKIAHWHA, LIEHHOCTAX OBITHS, KYIBTYPHl H
COLIMAIBHOTO B3aUMOJICHCTBUS;

YMEHUE BBITIOIHATH IO3HABATEIIbHBIC U TPAKTUYECKHE 33aJJaHNS, B TOM YHCJIE IPOCKTHBIC;

. YMCHHUE CaMOCTOATCIBbHO KW ApryMCHTHPOBAHHO OIICHUBATh CBOH HCI;'ICTBHH u HeﬁCTBHH

OJJHOKJIACCHUKOB, COZEP)KaTeIbHO OOOCHOBBIBAas MPAaBUIBHOCTh WM  OHIMOOYHOCTD
pe3ynbTara u crnocoba JeicTBuUs, aJeKBaTHO OIICHUBAaTh OOBEKTUBHYIO TPYAHOCTh KaK Mepy
(akTHUECKOro MM IPEAINOoIaraéMoro pacxoja pecypcoB Ha pellieHue 3a/lauu, a TaKKe CBOU
BO3MO>KHOCTH B JIOCTHKEHUH LIEIU ONPEICIICHHON CI0KHOCTH;

yMeHue paborars B rpymnne — 3pQeKTUBHO COTpYIHUYaTh U B3aUMOJICHICTBOBATh HA OCHOBE
KOOPJIMHAIMN PpA3JIMYHbIX MO3ULMUI INpU BbBIPAOOTKE OOILEro peuieHusT B COBMECTHOMU
JeSITeIbHOCTH; CIyIIaTh MapTHEpa, (OpPMYIUpPOBaTh U apryMEHTHPOBATH CBOE MHEHUE,
KOPPEKTHO OTCTauBaTh CBOKO IO3ULIUIO M KOOPAMHUPOBATH €€ C ITO3ULMH IIAPTHEPOB, B TOM
Yuciae B CUTYallUM CTOJKHOBEHHS MHTEPECOB; MPOAYKTHBHO pa3peliath KOH(MIMKTBI Ha
OCHOBE YydeTa MHTEPECOB M IIO3MIMM BCEX €ro YYacCTHUKOB, IIOMCKA U OLEHKH
aJIBTEpPHATUBHBIX CIIOCOOOB pa3perieHus] KOH(IMKTOB.

IIpenmeTrHbiMu  pe3yabTaramMu ocBoeHMsT (OCHOBHOM  00pa3oBaTelbHOM  MpOrpamMmbl

OCHOBHOTI'O O6H.[CFO O6paBOBaHI/I${ SABJIAKOTCA:

1.

(dopMHpOBaHUE TIEPBOHAYATIBHBIX CHCTEMAaTH3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAaX, X
OPEBPALICHUSIX W TMPaKTUYECKOM MPHUMEHEHMHU; OBJIAJICHHE TOHATUHHBIM anmaparoM |
CHUMBOJIMYECKUM SI3BIKOM XUMUH;

0CO3HaHHE 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HayKu KaK 00JIaCTH COBPEMEHHOT'O
€CTECTBO3HAHMS, XMMUYECKUX TPEBPAIICHUH OPraHMYeCKUX W HEOPTaHWYECKHX BEUIECTB
KaK OCHOBBI MHOTMX SIBJIEHUI >KHBOM M HEXHBOM HPUPOJBI; YIIyOleHue NMpeAcTaBIeHUu o
MarepruaIbHOM SIMHCTBE MHPA,

OBJIQ/ICHUE OCHOBaMH XHMMHYECKOH TI'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIU3UPOBAaTh U
OOBEKTUBHO OIICHUBAaTh JKU3HEHHBIC CHUTYaIlH, CBS3aHHBIE C XWUMHEH, HaBBIKAMH
6e30macHOro 0OpaleHus ¢ BeIECTBAMHU, UCIIOJIb3yEMbIMU B TIOBCEIHEBHOM KU3HH; YMEHUEM
aHAJIM3MPOBATh M IUITAHUPOBATh SKOJIOTHYECKH O€30MacHOE IMOBEIECHHE B LENAX COEpeKEHHs
3I0POBbS U OKPYKAIOLIEH Cpelbl;

dopMHupoBaHWE YMEHUH YCTaHaBIMBATh CBSI3M MEXKIY peallbHO  HAOIIOTaeMbBIMH
XUMHUYECKUMH SIBICHUSIMM M TIPOLIECCAMH, NPOUCXOAIIMMU B MUKPOMHUpE, OOBACHATH
NPUYHHBI MHOTOOOpAa3wsi BEIIECTB, 3aBHCHMOCTh WX CBOWCTB OT COCTaBa M CTPOCHUS, a
TaK)Xe 3aBHCUMOCTh IPUMEHEHHUS BEIIECTB OT X CBOKCTB;

nproOpeTEeHNs ONbITA UCIIOJIb30BaHUS PA3JIMYHBIX METOJIOB U3YUEHHs BELIECTB; HAOMIONECHUS
32 WX MPEBpAIICHUSMH TpPU TPOBEICHUN HECIOKHBIX XUMHUYECKHX DKCIIEPUMEHTOB C
UCIIOJIb30BaHHEM J1a00PaTOPHOTro 0O0PYAOBAaHUS U TPUOOPOB;

YMEHHE OKa3blBaTh IIEPBYIO IIOMOIIb NpPU OTPABICHHUAX, OKOTax H APYIHX TpaBMax,
CBSI3aHHBIX C BEILIECTBAMHU U JJAOOPATOPHBIM 000PYIOBaHUEM;

OBJIaJICHUE TIpueMaMu paboThl ¢ HHpOpMaIeld XUMIYECKOTO CONIEPIKaHHMsI, TPEICTaBICHHOMN
B pasHoii ¢opme (B BuAe TekcTa, (opMmyn, rpaduKoB, TAaOIUYHBIX JAHHBIX, CXEM,
dororpaduii u p.)

CO3J1aHie OCHOBBI JUIs1 (POPMHUPOBAHUS MHTEPECA K PACIIMPEHHIO U YIITYOJICHUIO XUMHUYECKUX
3HaHWI W BBIOOpAa XMMHHU KaK MPOQIIFHOTO MpenMeTa MpH Mepexo/ie Ha CTYIEeHb CPETHEro



(momHOrO) oOOmEro oOpa3oBaHus, a B JajdbHEHIIEM HW B KadecTBE cdepsl CBOE
npoecCHOHABHON IeATeNhHOCTH;

9. ¢dopmHupoBaHUE MPEICTABICHUN O 3HAUCHHUH XUMHUYECKOW HAayKH B PEIICHUU COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIeM, B TOM YKCJIE B MPEAOTBPANICHUN TEXHOTCHHBIX U YKOJOTHYCCKHX
KaracTpod.

Coaep:xanue yueOHOT0 nmpeaMera
Temal. CTpoenue aToma . (3 4acoB)

OcHOBHBIE CBeIEeHHS 0 CTPOEHUHU aTOMA. S po: MPOTOHBI U HEUTPOHBL. M30TOMBI. DJIEKTPOHBHI.
DnexTpoHHas 000J04YKa. DHepreTuuecKuii ypoBeHb. OCOOEHHOCTH CTPOCHHUS 3IEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB 4-T0 U 5-r0 nepuoaoB nepuoanyeckoi cucremsl . . Menneneesa
(mepexoaHbIX 271eMeHTOB). [IoHATHE 00 OpOUTANIAX. S- U P-OPOUTATH. DIIEKTPOHHBIE
KOH(UTYpaIi aTOMOB XMMUYECKHUX HJIEMEHTOB.
Ilepnognueckuit 3akoH JI.M1. Menzeneesa B cBeTe yueHUs1 O CTPOEHUH aToMa.
Otkpeitue JI. . MenaeneeBbM niepuoanyeckoro 3akona. [lepuoguueckas cucrema
xummudeckux anemeHToB [I. M. Menaeneesa - rpadguueckoe oToOpakeHne NepUuoanIecKoro
3aKoHa. OU3NYECKHI CMBICI MOPSAAKOBOIO HOMEpPA 3JIEMEHTAa, HOMEPA IIepruoaa U HoMepa
rpynbl. BaneHTHbIE 3JI€KTPOHBI.
[TonoxxeHre Boiopoa B IEPUOINYECKON cucTeMe. 3HaU€HUE IIEPUOANYECKOr0 3aKOHa U
MEPUOIUYECKON CUCTEMBI XUMUYECKUX 371eMeHTOB Jl. V1. MeneneeBa it pa3BUTUS HayKU U
MOHUMAHHUS XUMUYECKON KapTUHBI MUPA.
JemoncTpanuu. Pazimunbie GopMbl IEPHOIUYECKON CUCTEMBI XUMHUECKUX d1eMeHTOB 1. 1.
Menneneesa.

Tema 2. Ctpoenue Bemecrtna (12 yacos)

Honnas xumuyeckas cBa3b. Karnons! u annonsl. Kiaccuduxanus nonos. Monusle
KPUCTAJUIMYCCKUE PCIICTKH. CsoiicTBa BCIICCTB C OTUM THUIIOM KPUCTAJUIMYCCKHUX PCIICTOK.
KoBanenTHasi XuMu4yecKasi CBA3b. JJIEKTPOOTpULIATENBHOCTE. [lonsapHas n HenonspHas
KOBaJIEHTHBIE CBsA3U. Jlumnounb. [onspHOCTh CBSA3M U NOJISPHOCTH MOJIEKYNbl. OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOH CBA3H. MoeKyisipHbIe U
ATOMHBIC KPUCTAJNIMYCCKHUEC PCIICTKH. CBoiicTBa BCHICCTB C OTUMHU THUIIAMU KPUCTATNITNYCCKHUX
PELLIETOK.

Metannu4yeckasi xumMnuyeckasi cBsi3b. OCOOEHHOCTH CTPOEHUSI aTOMOB METAJJIOB.
Mertannnueckast XMuMUYECKasi CBSI3b U METAJIIMYECKasi KpUCcTauIMueckas pemerka. CoiicTBa
BCIIECCTB C OTUM TUIIOM CBA3H.

Bonoponnas xumu4eckas cBs3b. MEXMOJIEKYIIpHas U BHYTPUMOJIEKYJIIpHAs BOJOPOJHAs
CBSI3b. 3HAYEHHE BOJIOPOIHOM CBSI3U AJISl OpraHU3alMK CTPYKTYpP OMOIIOIUMEDPOB.

ITosmmepsl. [lnacTmaccsl: TEPMOIIACTBI M PEAKTOIUIACTHI, UX NPEACTABUTENN U IPUMEHEHNE.
BonokHa: nmpupoiHbie (pacTUTENbHbBIE U )KUBOTHBIE) U XUMUYECKHE (UCKYCCTBEHHBIE U
CHUHTETHYECKHE), UX MPEJCTABUTENN U IPUMEHEHHE.

I'a3000pa3Hoe cocTosiHMe BelecTBa. Tpu arperatHbIX cOCTOsTHUS BOIbI. OCOOEHHOCTH
CTpOEHHUS T'a30B. MoJsIpHBI 00beM Ia3000pa3HbIX BEIIECTB.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPOI, KUCIOPOA, YIIIEKUCIBIN ra3, aMMHaK, 3TUJIEH.
Wx nonydenue, coOupanue U pacro3HaBaHUE.

Kuakoe cocrosinue BemectBa. Bona. [Torpebnenue Boabl B ObITY U Ha TPOU3BOICTBE.
XKecTkocTh BOBI M CIIOCOOBI €€ ycTpaHeHusl. MuHepasibHbIe BOJIbI, UX HCIIOJIb30BAHUE B
CTOJIOBBLIX U JIEYEOHBIX neisax.

Kunxne kpucTaiisl U UX NIPUMEHEHHUE.
TBepaoe cocTosiHue BemecTBa. AMOp(HbIE TBEp/ble BEIIECTBA B IPUPOJIE U B )KU3HU



YeJI0BEKa, UX 3HaYCHHE U IpuMeHeHue. Kpucrammyeckoe CTpoeHUE BEIECTBA.
JucnepcHble cuctembl. [lonsaTHe o nucnepcHbIX cucreMax. JucnepcHas dasa u
nucrepcuoHHas cpeaa. Kimaccudukanys JUCIEpCHBIX CUCTEM B 3aBUCUMOCTH OT arperarHoro
COCTOSIHUS IUCTIEPCHOM Cpebl U AUCTIEPCUOHHOM (a3bl. [ pyboancnepcHbie CHCTEMBI:
SMYJbCHH, CYCIIEH3HUH, a3PO30JIH.
ToHKOOUCIIEPCHBIE CUCTEMBI: T€IIU U 30JIH.
Cocras BeuecTBa u cMeceil. Bemectsa MOJIEKYIISIPHOTO M HEMOJIEKY/ISIPHOTO CTPOCHMSL. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECCTB.
[ToHsATHE «1075» U €e Pa3HOBUJHOCTH: MAaccoBas (107151 JIEMEHTOB B COSIMHEHHH, J0JIs
KOMIIOHEHTA B CMECH - J10JIs IPUMECEH, 10J1s1 paCTBOPEHHOTI'O BEILLIECTBA B PACTBOPE) U
o0beMHas. [loist BBIXOAA MPOLYKTA PEAKIIUU OT TEOPETHUECKH BO3MOXKHOTO.
JemMoHcTpanuu. Mosienb KpUCTAJUIMYECKOH pemeTKH Xnopuaa Harpusi. O0pasiibl MUHEpaIoB
C MOHHOM KPUCTAJUIMYECKON pereTkor. Moieny KpUCTauIMYECKUX PEIIeTOK .
JlaboparopHble onbIThI. 2. Onpeenenye TuIa KpUCcTauIMuecKol peleTKU BEUIECTBa U
ONMCAHHE €ro CBOMCTB. 3. O3HaKOMIICHHUE C KOJUIEKIIMEH ITOJIMMEPOB: MJIACTMACC U BOJIOKOH H
u3zenus u3 Hux. 4. McnpiTanue Bosibl Ha &KECTKOCTh. 5. O3HAKOMIIEHUE C JUCTIEPCHBIMU
cucremamu. IlpakTnueckas padora Nel. [lonydenue, cobupanue U paco3HaBaHUE ra3os.

Tema 3. Xumuueckue peakuuu (9 4acon)

Peakuuu, naymmue 0e3 M3MeHeHHs1 COCTaBa BelIeCTB. AJUIOTPONMS U aJUIOTPOIHbIE
BUJOU3MEHEHUs. [[pUUrHBI QJJIOTPONMH Ha TPUMEpe MOAU(PHUKAINN KUCIOPOa, yIepoaa U
docdopa. O30H, ero Guonoruueckas poib. M3oMepsl U H30Mepus.

Peaxkuuu, uayume ¢ i3MeHeHHe COCTaBa BellecTBa. Peakiiny coelMHEeHMs, pa3iIoKeHMS,
3aMelleHusl 1 00MEeHa B HEOPraHMUECKON M OpraHndeckoil xumuu. Peakuuu 3x30- u
sHoTepMudeckre. TermmoBoi 3pPekT XuMUIecKoi peakii U TEPMOXUMHUUECKIAE YPABHEHUSI.
Peakuuu ropeHus, Kak 4aCTHBIN Cllydail DK30TEPMUYECKUX

peaKumii.

CKopocTh XUMHYECKOH peaKkiuH. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUU OT IPUPOABI
pearupyroIux BeUeCTB, KOHIEHTPAIUH, TEMIIEPATYPHI, ILUIOIIA A TOBEPXHOCTH
COIIPUKOCHOBEHHM U Karanusaropa. Peakuuu romo- u rereporennsle. [lonsarue o karanuse u
Kkaranu3aropax. @epMeHTHI Kak OMOJIOTHYECKUE KaTallu3aTopbl, 0COOEHHOCTH UX
(YHKIIMOHUPOBAHMSL.

Oo0parumMocTs XuMn4eckux peakuuii. Heodparumble 1 00paTuMble XUMUYECKUE PEAKITHH.
CocTosiHMEe XMMUYECKOTO PaBHOBECHS JUIs1 OOPAaTUMbIX XMMUYECKHX peakiuii. CrocoOsl
CMEIIIEHNS XMMUYECKOT0 paBHOBECHS Ha IIpUMepe CUHTe3a amMmmuaka. [IoHsTHe 00 OCHOBHBIX
Hay4HBIX IPUHIMIIAX IPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHAaKa MJIM CEPHON KUCIJIOTBI.
Poab BoabI B xumMuueckoii peakuuu. VictuHHbIE pacTBOpbl. PacTBOpuMOCTh U Kiaccuukamus
BELIECTB 10 ’TOMY IPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.
DNEKTPOIUTHI U HEAIEKTPOIUTHI. DJIEKTpoIMTUUECKas nucconnanus. Kucinorel, ocHOBaHUS U
COJIA C TOYKH 3PEHUS TEOPUH DIIEKTPOIIUTUYECKON TUCCOLUALINH.

XHUMHUYECKHE CBOMCTBA BOJIBI; B3aUMOJICHICTBHE C METAJIJIAMU, OCHOBHBIMH M KUCJIOTHBIMU
OKCHJIaMH, pa3iioKeHue U 00pa3oBaHue KPUCTAIUIOTHAPATOB. Peakiiuy ruparaiiy B
OPTraHMYEeCKON XUMHUH.

I'uaposn3 opranMyecKux ¥ HeOPraHuYeckux coeqnHenmii. HeoGpaTumelii rumponus.
OOGparumblii THAPOIN3 coiel. [ ApOoIM3 OpraHUIeCKUX COSTMHEHUH U €T0 MPAKTHIECKOe
3Ha4YEeHME JUIs [TOJIyUYEHUs THIPOIM3HOIO CUpTa U Mblia. bruonoruueckas poiabs ruaposnsa B
IJIACTUYECKOM M SHEPTeTUYECKOM OOMEHE BELIECTB U SHEPTUU B KIIETKE.
OKHCJIMTEeILHO—-BOCCTAHOBUTE/IbHBIE peakuu. CteneHb okuciaeHus. OnpenencHue cTeneHn
okucieHus o gopmyne coequHenus. [lonsaTre 06 OKUCANTETFHO-BOCCTAHOBUTENBHBIX
peakuusax. OKHCIIEHNE U BOCCTaHOBIIEHUE, OKHCIUTEND U BOCCTAHOBUTEND.

DJIEKTPOJIHN3. DIEKTPOJIN3 KaK OKHCINUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC. DINEKTPOIIU3



pacIuiaBoB ¥ pacTBOPOB Ha IpumMepe xjiopuaa Harpus. [Ipaktudyeckoe npruMeHeHue
ANIEKTPOJIN3a. DINEKTPOIUTHUECKOE MOITYUEHUE aTFOMUHUS.

JlemoHcTpanum PasnoxeHne nepokcua BOAOPOAa ¢ IOMOIIBIO KaTtajau3aTopa (OKcuaa
mapranua (IV)) u karanassl ceporo msica u celporo kaprodens. [Ipumepsr HeoOpaTUMbIX
peaxkuui, HAyIux ¢ 00pa3oBaHUEM OCajKa, ra3a WiK Bojabl. B3auMoneiicTBie TUTHS U HATpHSI C
Bojoii. [Tomyuenue okcuna gpocdopa (V) u pacTBOpeHHE €ro B BOJIC; UCIIBITAHUE TOTy4YEHHOTO
pacTBopa JakMycoM. VcrbiTanue pacTBOPOB JIEKTPOIUTOB M HEINEKTPOIUTOB HA IPEIMET
JUCCOLMAIMU. 3aBUCUMOCTb CTEIIEHU AIEKTPOIUTUYECKON JUCCOLUALIMN YKCYCHON KUCIOTHI OT
pa3basiienus pactBopa. ['maponn3 kapOOHATOB HMIETOYHBIX METAJIIIOB U HUTPATOB LIMHKA WJIH
ceuHiia (II). [Tonyyenue mpuia. [Ipocreiiiire OKUCIUTETEHO-BOCCTAHOBUTEIbHBIE PEAKIUH;
B3aMMOJICHICTBHE IIMHKA C COJITHOM KUCIIOTOM U )keJe3a ¢ pacTBopoM cyibgara meau (II).
JlabopaTtopHble onbITHhI. . Peakiiyus 3aMelieHns Mean Kelle30M B pacTBOPE MEAHOIO KyIlopoca..
[MonyueHne KUCIOpOIa pa3IoKEHHUEM TIEPOKCH A BOJOPO/IA C TIOMOIILI0 OKcHa Maprauia (IV)
U Karanasbl ceiporo kaprodens. [Tomydenne Bogopona B3aUMOACHCTBHEM KHCIOTHI C IMHKOM. 1.
Paznuynble ciiydyan TUIpoiIn3a CoNei.

Tema 4. BemecTBa u ux cBoiicrsa (10 yacoB)

MetaJsuibl. B3anMmopaeicTBie METaIOB ¢ HeMeTauIaMu (XJIOPOM, CEPOM U KUCIIOPOJIOM).
B3anmMopeiicTBrE MIETOUHBIX U MIET0YHO3EMETbHBIX METAJIJIOB C BOAOU. DIIEKTPOXUMHYECKUN
PAIl HANpsDKEHUH MeTaJuioB. B3anmoielicTBHe METaIOB C pacTBOpPaMU KUCJIOT U COJICH.
AmomuHoTepMHusl. B3anmoeiicTBre HaTpHsl ¢ TAHOIOM M (PEHOIIOM.

Kopposus metamios. [loHsTHE 0 XUMHUUYECKOU U SJIEKTPOXUMUUYECKON KOPPO3UH METAJIIOB.
CriocoOBbI 3aIIUTH METAJUIOB OT KOPPO3HH.

Hemertasuibl. CpaBHUTENbHAS XapaKTEPUCTHKA FAJIOT€HOB KaK HanOoJIee TUITMYHBIX
npeacTaBuTeNe HemeTauioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIOB (B3aUMOJICHCTBHE C
MeTaJuIaMH M BOJIOPO/IoM). BoccTaHOBUTEIBbHBIC CBOMCTBA HEMETAILIOB (B3aMMOJICHCTBUE C
OoJiee MEeKTPOOTPUIIATETHFHBIMI HEMETAIUIAMU U CJIOKHBIMU BEIIECTBAMU-OKUCIUTEIISIMH ).
Kucaorsl Heopranuveckue u opranundeckue. Knaccudukaius kucaor. XMMHUECKHE CBONCTBA
KHUCJIOT: B3aUMOJICVCTBUE C METAJUIaMHU, OKCHIAMU METAJIJIOB, TUAPOKCUIAMH METAJIIOB,
COJISIMU, ciUpTamHu (peakius aTepudukanuun). Ocodbie CBOWCTBA a30THOM U
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTBHI.

OcHoBaHus1 Heopranuveckue u opranndeckue. OCHOBaHUS, UX KJIacCHU(PUKAITHS.
XHUMHUYECKHE CBOMCTBA OCHOBAHUM: B3aMOACHCTBHE C KHCIOTaMHU, KMCIIOTHRIMH OKCHIAMU 1
cossiMu. Pa3nokeHue HepacTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanus coneit: cpeHue, KUCIble U OCHOBHBIE. XMMUYECKHE CBOWCTBA COJICH:
B3aUMOJICHCTBHE C KUCIOTAaMH, LIEJI0YaMH, METaJJIaMU U cosiaMu. [IpencraBurenu conei U ux
3HaUEHUe. XJIOpHU HaTpus, KapOOoHAT Kaiblius, pocdar Kanbius (CpeIHue Con);
TUAPOKApOOHATHI HATPUS U aMMOHUS (KUCTIbIE COJH); Tuapokcokapoonar meau (II) - manaxut
(OCHOBHas COJIb).

KadecTBeHHBIE peakiiuy Ha XJIOPUI-, Cylb(dar-, 1 kKapOoHAT-aHUOHBI, KATHOH aMMOHWUSI, KATHOHBI
xenesa (I1) u (I1I).

I'eHeTHUYecKast CBSI3b MEXKAY KJIACCAMH HEOPTaHMYECKUX U OPraHN4YeCKHX COeIMHEeHHUI .
[ToHsITHE O TEHETUYECKOM CBSI3U U TEHETHYECKHX psAfax. [ eHeTHUecKuid psasl MeTaia.
['enernueckuit psin HemeTamwia. OCOOEHHOCTH T€HETHUECKOTO Psifia B OPraHUIECKON XUMUU.
JMemonctpauuu. Komnekiust 00pa3iioB MeTauioB.. [opeHne Maraus U alFOMUHUS B KUCJIOPOJIE.
B3aumopneiicTBue 1m1e104HO3EMENBHBIX METAUIOB € BOIOM. B3anmoeicTBre HaTpus ¢ TaHOJIOM,
[IUHKA C YKCYCHOM KHCJIOTON. AMOMUHOTEpMUS. B3anmoericTBue MeIi ¢ KOHIIEHTPUPOBAHHOM
A30THOM KUCI0TOM. Pe3ynbrarbl KOppO3UH METAIIOB B 3aBUCUMOCTHU OT YCJIOBHUH €€ MPOTEKAHUS.
Konnexmmst 06pa3iioB HemeTamwioB.. Kommekius mpupoIHbIX OPraHuYeCKUuX KUCIIOT.
PazbaBneHue KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTH. B3auMoneiicTBie KOHIIEHTPUPOBAHHOM
CEpPHOM KUCJIOTHI C CaxapoM, LEJUTIOI030M 1 Mebt0. KauecTBeHHbIE peakMi Ha KAaTUOHBI U



AQHUOHBI.

JlaboparopHble onbIThI. B3anMonelicTBrE COMSHON KUCIOTHI U pacTBOpa YKCYCHOM KUCIIOTBI C
MeTauiamu. . B3anmozeicTBue CoMssHON KUCIIOThI M PACTBOPA YKCYCHOM KHUCIIOTHI C
OCHOBAaHUSIMHU. . B3auMoeCTBHE CONSHONM KUCIOTBI U PaCTBOPA YKCYCHOW KUCIIOTBI C COJISIMH. .
[TosryyeHue 1 CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUM. 1. O3HAKOMIICHHE C KOJUICKIIMSIMH: Q)
METaJUIOB; 0) HEMETAIIJIOB; B) KHCIIOT; T') OCHOBAHHIA; /1) MUHEPAJIOB U OMOJIOTMYECKHUX
MaTepUAIIOB, COAEPKAINUX HEKOTOPHIE COJIU.

IIpakTnyeckas padora Ne2. Xumuueckue cBoiicTBa KUcaO0T. Ne 3 Pacrio3HaBaHME BEIIECTB.

Kaﬂennapﬂo- TEMATHYIECCKOC IIVIAHUPOBaAHUE

Ne Kou. Hara.
ypo Tema pa3znesia , ypoka 4acoB Mpumeuan
Ka I1aH ‘ hakT | ye.
Tema 1. Cmpoenue amoma. ( 3 waca )
1| OcHoBHBIE CBEIEHUS O CTPOCHUU aTOMA. 1
2. DnekTpoHHbIe KOHOUTYPALIUKA aTOMOB XUM. 2IeMEHTOB . | 1
3 [Iepnonnueckas cucrema u [lepuonnueckuii 3ak0H B 1
CBETE CTPOCHHMSI aTOMa.
Tema 2. Cmpoenue sewiec mea (12 4)
4| MloHHas xumuueckasi CBSI3b . 1
5| KoBasleHTHas XxuMuueckas CBSI3b. 1
6. Metamndeckass XMMHUYECKasi. CBSI3b 1
7. BogoponHast Xxumu4deckas .CBS3b.. 1
8. [Tonmmeps! . 1
9- | Tpu arperaTHbIX COCTOSIHUS BEILIECTBA. 2
10
1 IT. p Nel. ITonyuenue, coOupanue U pacro3HaBaHUE 1
ra3oB.
12 | lucnepcHble CUCTEMBI. 1
13 | CocraB BemectBa. CmecH. 1
14 | [loBTOpenue o reMe Cmpoenue seujecmea 1
KonTposnbHas . pabora.Nel no reme Cmpoenue 1
15. seujecmaa
Tema 3. Xumuueckue peaxyuu Qu).
16 Peakruu ,uaymime 63 N3MEHEHHs COCTaBa BEIIECTB. 1
17 Peakiuu ,uaymue ¢ ©3MEHEHHEM COCTaBa BELIECTB 1
18 CKOpPOCTh XMMUYECKOW PEAKIIHH . 1
19 OOpaTuMOCTh XMMHUYECKHX DPEAKIMH. XUMUYECKOe 1
paBHOBECHE
20 DJNEKTPOIUTHYECKAS JUCCOITHAITHS. 1
21 I'uaponus 1
22 OKHCIHTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUH. 1
23 ONEKTPONIHN3 . 1
24 KOHTpOJ‘IIﬁ{aﬂ. pabota.Ne2 1o teme "' Xumuueckue 1
peakuuu
Tema 4. Bewecmea u ux ceouucmeéa (10 u)




25 | Merauisl

26 Kopposust meTayos..

27 Hemeraisi.

28- | KucnoTsl opraHMuecKre 1 HEOPraHUIeCKHe

29

30 OCHOBaHMsI OPTaHUYECKUE U HEOPTAaHHUYECKUE.

31 Comnu . ['eHeTnueckas CBsI3b MEXKAY KJIaCCaMH
HEOPraHMYECKUX M OPraHUYECKHUX BEIIECTB.

32 IT. pNe2. Xumuueckue CBOMCTBA KMCIOT 1

33 I1. pNe3 Pacno3HaBaHue BEIIECTB.

34 KontpomnpHas pabora Ne3. . BemnecTBa u ux CBOMCTBa.

Kpurepun ouneHuBanusi

1. Onenka ycTHOIo OoTBeTA.

OTmerka «5» :
- OTBET MOJHBIA U MPABWIBHBIN Ha OCHOBAaHUU U3YyYEHHBIX TEOPHIA;
- Marepual U3JI0KEH B ONPEACIICHHON JOTUYECKOM MOCIE0BAaTEIbHOCTH, JIUTEPATYPHBIM
S3BIKOM;
- OTBET CaMOCTOSITEIIbHBIM.

OTtBer «4» ;
- OTBET IOJIHBIM U NPAaBWJIBHBIA HA CHOBAHUHU U3YYEHHBIX TEOPUH;
- Marepual U3JI0KEH B OINPE/IeJICHHON JIOTMYECKOM MOCIeI0BATEIbHOCTH, MPU 3TOM JOMYIIEHbI
JIBE-TPH HECYIIECTBEHHBIC OMMOKHU, UCTIPABIICHHBIE TI0 TPCOOBAHUIO YIUTEIIS.

OT1merka «3» :
- OTBET MOJIHBINI, HO ITPH ATOM JOIYIIEHA CYIICCTBEHHAs ONMIMOKA WITH OTBET HETIOJIHBIMH,
HECBSI3HBIM.

OT1meTka «2» :
- TIpHU OTBETE OOHAPYKEHO HEMOHMMAHUE YJaIIUMCSl OCHOBHOTO CO/IEp)KaHUS yueOHOTO
MaTepualia WM JOMYIICHBI CYyIIeCTBEHHBIE OITMOKH, KOTOPbIE YUAITUICS HE MOXKET UCITPABUTh
MIpU HABOJAIIMX BOMPOCAX YYUTENsS,, OTCYTCTBHE OTBETA.
2. OneHKa IKCIePUMEHTAJIbHBIX YMEHM.

- OLIeHKa CTaBUTCS HA OCHOBAaHUM HAOIIOCHUS 32 YUAIIUMUCS ¥ MUCbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBITIOJHEHA MOJHOCTHIO U MPABUIBHO, CAETIaHbl IPABUIbHbBIC HAOIIOICHUS U BHIBOJIBL;
- DKCIIEPUMEHT OCYIIECTBIICH IO TJIaHy C YU€TOM TE€XHUKHU 0€30MMacHOCTH U MPaBUIl pabOTHI €
BEILIECTBAMH U 000PYLOBAHHEM;
- TIPOSIBJIICHBI OPTAaHU3AIMOHHO - TPYAOBBIE YMEHUS, TTOIEPKUBAIOTCA YUCTOTA pab0Yero MecTa
U TIOPSAOK (Ha CTOJIe, PKOHOMHO HMCTIONB3YIOTCSI PEaKTHUBBI).

OT1meTka «4» :
- paboTa BBITIOTHEHA MMPABUIIHHO, CJIEIAHbI MPAaBUIbHBIC HAOMIONECHUS U BBIBOJIBI, HO TIPU ATOM
HKCIIEPUMEHT MPOBEICH HE TTOJIHOCTHIO WJIHM JIOMYIIEHBI HECYIIECTBEHHBIE OIITMOKH B paboTe ¢
BEIIECTBAMH U 000PYIOBaHUEM.

Ormerka «3»:
- paboTa BHITIOTHEHA MPABUIIHLHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIEHA CYIIECTBEHHAS
oIMOKa B X0JI€ SKCIIEPUMEHTA B 00BSICHEHNH, B O)OPMIIEHUHU pabOThI, B COOJIIOICHUU MTPaBUII
TEXHHUKHU 0€30IaCHOCTH Ha paboTe ¢ BEIeCTBAMU U 00OpYyIOBAaHUEM, KOTOpasi HCIPABISETCS 110
TpeOOBAaHUIO YUUTEIS.

OT1meTka «2»:
- JIOTyIIEeHbI B¢ (M OoJiee) CYIIECTBEHHBIE OITMOKHU B XO/€: JKCIEPUMEHTA, B OObSICHEHUH, B
odopmIleHUH pabOThI, B COOMIONEHUH MPABUI TEXHUKH 0€30MaCHOCTH MpH paboTe ¢
BEIECTBAMH M 00OpYIOBaHUEM, KOTOPBIE YUAIIHICS HE MOXKET UCITPABUTH JaXKeE 10




TpeOOBAHUIO YUUTEIIS;
- paboTa He BBHIMOIHEHA, Yy y4YalIerocsi OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHUSI.
3. OueHka yMeHMH peliaTh pacuyeTHbIe 3aJ1a4H.

OTMmeTKa «5»:

- B JIOTMYECKOM PACCYKJIEHUU U PEIICHUU HET OMMOO0K, 3aJaya pellieHa PalluoHaIbHBIM
CII0CO00M;

OTmeTka «4»:

- B JIOTMYECKOM PACCYKJICHUU U PEIICHUS HET CYIIECTBEHHBIX OIMUOOK, HO 3aa4a pelieHa
HEPALUOHAIBHBIM CIIOCOO0M, WIIM JOMYIIEHO He 0oJiee IByX HECYIIECTBEHHBIX OLUINOOK.
OTmeTKa «3»:
- B JIOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OMIMOOK, HO AOMYIEHA CYIIeCTBEHHAS
OIMOKa B MATEMaTHYECKHUX PAcUYeTax.
OTmeTKa «2»:
- IMEETCS CYIICCTBECHHBIC OIMOKHU B JIOTHUECKOM PACCYKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJlaHUE.
4. OueHkKa MUCbMEHHBIX KOHTPOJIBHBIX PadoT.
OT1meTka «5»:
- OTBET MOJIHBINA U IPABWILHBIA, BO3MOXXHA HECYIIIECTBEHHAS OIINOKA.
OT1meTka «4»:
- OTBET HEMOJHBIA WM JIOMYIICHO He 0oJiee IBYX HECYIECTBEHHBIX OITUOOK.

OT1merka «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HAIlOJIOBHHY, JOIMTYIICHA OJJHA CYIICCTBCHHAs OIINOKA U TIPH
9TOM JIBE-TPH HECYIIECTBCHHBIE.

OTMmeTKa «2»:

- paboTa BBIIOJHEHA MEHbIIIE YeM HAIOJIOBUHY MU COAEPIKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.

- paboTa He BBINOJIHEHA.

[Tpu oreHKe BBITOJIHEHUS TUCHMEHHON KOHTPOJIBHON pabOThI HEOOXOIMMO YIUTHIBATH
TpeOOBaHUs eTUHOT0 Opdorpapuueckoro pexxuma.

5. OueHka TecTOBBIX padoT.

TecTbl, cocTosAIIIE U3 MSTH BOIPOCOB MOXKHO UCTIOIB30BATh MOCIE NU3YUEHUS KaXI0TO
Matepuaina (ypoka). Tect u3 10—15 BompocoB UCTONb3yeTCs TSl TEPUOANUECKOTO KOHTPOJISL.
Tect u3 20—30 BompocoB HEOOXOAMMO UCTIOIB30BATh JUISI UTOTOBOTO KOHTPOJISL.

[Ipu olieHMBAaHUY UCTIONIB3YETCS CIEMYIOIAs IITKaJa: sl TECTa U3 MSATH BOITPOCOB

* HET OIMOOK — OIEHKA «5»;

* OJIHA OIIMOKA - OICHKA «4»;

* JIB€ OIIMOKU — OIIEHKA «3»;

* TpU OLIMOKU — OLIEHKA «2).

Jlnsa tecra u3 30 BOpocos:

* 25—30 npaBUIIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBUIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIE 12 IPaBUIBHBIX OTBETOB — OLIEHKA «2).

6. Ouenka pedepara.

Pedepar ornennBaeTcs Mo cieayonmM KPUTEPUSIM:

* coOmonienre TpeboBaHMi K €ro 0pOPMIICHHIO;

* HEOOXOIMMOCTh M TOCTATOYHOCTD ISl PACKPBITUSI TEMBI IPUBEICHHON B TEKCTE pedepara
uH(popMaIy;

* yMeHHe 00y4aromnierocsi CB000IHO U3JaraTb OCHOBHBIE HJIeU, OTPaKEHHBIE B pedepare;

* CIOCOOHOCTH 00YUaIOIIETOCs TOHATH CYTh 33/1aBA€MBIX WICHAMH aTTECTAIMOHHOW KOMUCCHHU
BOTIPOCOB U C(HOPMYTUPOBATH TOUHBIE OTBETHI HA HUX.
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