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Pabouasi nporpamMma cocTaBjieHa B COOTBETCTBHU €O CJIeAYIOIIMMI HOPMATHBHBIMU JJOKYMEHTAMM:

- npuka3z MunuctepcrBa oOpa3zoBanus U Hayku Poccun ot 17.12.2010 Ne 1897 «O6 yTBEepx)AeHUHN PeaeparbHOTO
roCyJJapCTBEHHOTO 00pa30BaTEILHOIO CTAHIaApTa OCHOBHOI'O OOIIEro 00pa30BaHUs»;

- npuka3 Munucrepctba npocsernieHuss Poccun ot 18.05.2023 Ne 370 «O6 yTBepxkaenuu deaepaibHoil o0pa3oBaTeIbHON
POrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaAHUS.

Pa6ouyro nporpammy cocraBuJi(a):

MOJIHUCH pacuHppoBKa IOJIUCH



1.Ilnannpyembie pe3yabTaThl OCBOCHUS Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHHMS IPOrpaMMbl OCHOBHOrO 0Omiero oOpa3oBaHUsS
JIOCTUTAIOTCS B X071 O0yUEHHUsI XUMUU B €IMHCTBE Y4eOHOI 1 BOCIUTATENbHOM e TeNbHOCTH
B COOTBETCTBUM C TPAAMLIMOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMU M JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MpPaBHJIaMU U HOPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpoIIeccaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLMATM3ALINN 00YYarOIUXCS.
JIM4HOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH 00YUYaOIIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM M pacCIIMpPEHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTH:

1) naTproTHYECKOTr0 BOCIUTAHUS:

[IEHHOCTHOTO OTHONICHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HACJIe/IMI0, TIOHUMaHMs 3HAYCHHS XUMHMUYECKOW HAyKH B JKU3HUM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIJIAJIETh TOCTOBEPHON MH(pOpMalel O MepeioBbIX JOCTHKEHUIX M OTKPBITUIX
MHUPOBON M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAayUYHBIX 3HaHUAX 00 ycTpoiicTBe
MHpa 1 00IIeCTBA;

2) rpaX/1aHCKOI'0 BOCIIMTAHHUSA:

NpPEJCTaBICHUST O COLUMAIbHBIX HOpMax M TMpaBWIAX MEXINYHOCTHBIX OTHOUICHHH B
KOJIJIGKTHBE, KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Yy4yeOHO-
HCCJIEIOBATENIbCKOM, TBOPUECKOM M  JPYrMX BHJAaX JAESITENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JEATENbHOCTH INPH BBHIOJHEHWU Y4YEOHBIX, MO3HABATEIbHBIX
3a]1a4, BBIMOJIHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3AHUN YYEOHBIX POEKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOIIIM B IIpoIiecce ATOH ydeOHO! JesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEICHHE M TOCTYNKH CBOMX TOBapHILIEH C IMO3UIUU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIEACTBUM MTOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MTO3HAHMUS:

MHUPOBO33PEHUYECKUX IPEJICTABICHUNA O BELIECTBE U XUMHUUYECKOM pEaKMu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIISIOIIMX OCHOBY JJISl IOHUMAaHUSI CYITHOCTU
HAYYHOH KapTUHBI MUPA, IPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIBI,
B3aMMOCBS3SIX 4YEJIOBEKa C MPHUPOJHON cpedod, O PpOJM XHMUU B TMO3HAHUM DTUX
3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJyYE€HHWE HOBBIX 3HAHUM 1O XHMHH,
HEOOXOIUMBIX I O0BSICHEHUS Ha0II0JaeMbIX IIPOIIECCOB U SBJICHUH;

MO3HAaBaTeNIbHOM, WH(GOPMAIMOHHON W YWTATENbCKOW KYJIbTYpPhl, B TOM YHCIE HaBBIKOB
CaMOCTOATENIbHOW paboThl ¢ y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIMTEpaTypoH, JOCTYHMHBIMH
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYEHHMIO W TO03HAHMIO, JII0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHuUI0, TPOEKTHOM U MCCIEA0BATEILCKON NEATEIbHOCTH, K OCOBHAHHOMY BbIOODY
HaNpaBJICHHOCTH U YPOBHs 00yUeHUs B JaJIbHEHIIEeM;

4) popmupoBaHUS KYJIbTYphI 310POBbS:

OCO3HAHHUS LICHHOCTH XH3HU, OTBETCTBEHHOTO OTHOLIEHMSI K CBOEMY 3/10POBBIO, YCTAHOBKHU Ha
3IOpOBBIM  00pa3 JKW3HM, OCO3HAHMS TOCJIEICTBUNM W HENpUSTUS BPEIHBIX IPUBBIYCK
(ynotpeOyieHUsI alKoOrojisi, HapKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOIIOAECHUS IPaBHII
0€30MacHOCTH MPH OOpalIeHUH ¢ XMMHUYECKUMHU BEUIECTBAMU B OBITY M pEalbHOM JKU3HH;

5) Tpy1OBOTO BOCIIUTAHUS:

HMHTEepeca K MPaKTHUYECKOMY HM3y4YeHHUIO mpodeccuil M Tpyla pa3IinyHOro pojia, YBaKEHUE K
TpyAy M pe3ylbTaTaM TpYyJIOBOM JESITEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IPHMEHEHUS
NPEIMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHOTO BbHIOOpPAa HHAWBUIYATbHOM TpPaeKTOPUU
NPOJOJDKEHUs 00pa3oBaHUsl € yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEmHON MpodeccnoHalIbHOM AESITENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B TPOGECCUOHATIBHOMN Cpejie;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:



AKOJIOTUYECKU IIeTIECOO0PA3HOTO OTHOIIEHUS K MPHUPOJIe KaK MCTOYHHKY >KM3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHUs, MOHMMAHHS IICHHOCTH 3JI0POBOTO M 0OE30IMacHOTO 00pasa >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TCHXHUYECKOMY 3/I0POBBIO,
OCO3HAHUS IICHHOCTH COOJIIOICHHsS] TIpaBUil O€30MacHOr0 TOBEACHUS Tpu pabore ¢
BEIIIECTBAMH, a TAK)KE B CUTYAIHsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

CHOCO6HOCTI/I HpI/IMeHSITI) 3HAaHUA, nonyqaeMLIe HpI/I HSyquHH XUMHWHU, IJIA peH_IeHI/ISI 3aJ1a4,
CBS3aHHBIX C OKpPYXKAlOIIeH NPUPOJHONW Cpefod, TMOBBIMICHUS YPOBHS SKOJIOTHYECKON
KYJBTYPBI, 0OCO3HAHUS III00ATBHOTO XapaKTepa dKOJIOTHYSCKUX TPOOJIeM H MyTeH WX peIeHUs
MOCPEACTBOM METOJIOB XUMUHU;

3KOJIOTHUYCCKOT O MBIIJICHUS, YMGHI/ISI pYKOBO}ICTBOBaTBCH num B HOSH&BaTeHBHOI\/II,
KOMMYHHUKATHBHOW U COLIUATBHON TIPAKTHKE.

MeTaHpelIMeTHble pesyanaTbl. B COCTaBeC MeTaHpeJIMeTHBIX pCSYJ'H)TaTOB BBIICIISIFOT
3HaUYUMBIC i1 (OPMHUPOBAHUS MHPOBO33PECHMsI OOIICHAYYHBIE TMOHSATUS (3aKOH, TEOpHUs,
MPHUHIAI, THUIOTe3a, (aKT, CHUCTeMa, TPOIECC, OSKCICPUMEHT W JpPYyroe.), KOTOphIe
HCTIONB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax U MO3BOJIIOT HAa OCHOBE 3HAHUI
U3 3TUX MpeaAMeToB (OPMUPOBATH IMPEACTaBICHHE O LEIOCTHOW HAaydyHOH KapTWHE MUpa, U
yHHUBEpCcadbHbIe Y4eOHbIe NeiCTBHUS (MO3HABATENIbHbIC, KOMMYHHUKATHBHbBIC, PETYJISTUBHBIC),
KOTOpBIC 00ecIeunBaoT (HOpMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHPHOMY TUTAHUPOBAHHUIO U
OCYIIECTBIICHUIO y4eOHOW NeATeNbHOCTH. MeTamnpeaMeTHbIe pe3ylbTaThl  OCBOCHUS
o0pa3oBaTeNbHOM MpOrpaMMbl IO XHMHHM OTPaXalOT OBJIAJICHUE YHHMBePCAJIbHbIMH
MO3HABATE/IbHBIMH JIeHCTBUSIMH, B TOM YHUCJIC:

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

YMEHHE HCIOJB30BaTh MPUEMBI TOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU 3HAHWI: PaCKPHIBATH
CMBICII XHUMHUYCCKUX HOHS[TI/II\/'I (BBI)IeJ'ISITB nux xapaKTepHLIe HpI/ISHaKI/I, YCTaHaB.]'H/IBaTB
B3aMMOCBSI3b C JPYTHMMH TIOHATHSMH), UCTIOIB30BATh MOHITHUS i OOBSICHEHHUS OTACIbHBIX
(dakTOB W sABIEHUH, BHIOMpATh OCHOBAaHUS U KPUTEPUU JUISI KIACCU(PHUKAIUU XHUMHUYECKHUX
BEIICCTB M XHMHUYECKHUX PEaKIUW, YCTAaHABIMBATh MPUYMHHOCIEICTBEHHBIC CBA3H MEXKIY
O6’B€KTaMI/I I/I3y‘IeHI/I$[, CTpOI/ITB JIOTUYCCKUC paCCY)KlIeHI/If{ (I/IH)IYKTI/IBHBIC, }Ie)IYKTI/IBHBIe, 10
AHAJIOTHMH ), POBOJIUTH BBIBOJIBI U 3aKIIFOUCHUS;

yMEHHE NPUMEHATh B IIpOLleCcCe IMO3HAHUS MOHATHS (TpeaIMEeTHble U MEeTanpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XUMHUH, MPeoOpa30oBBIBATH IIUPOKO
HpI/IMeHHeMBIe B XUMHUU MOACJIBHBIC Hpe)ICTaBJ'IeHI/ISI — XI/IMI/I‘-IGCKI/Iﬁ 3HaAK (CI/IMBOJ'I 3J'IeMeHTa),
xuMH4deckass (opMyna W ypaBHEHHE XHMHUECKOW peaklud — TpHU pPElIeHuH Y4eOHO-
IIO3HABAaTCJIbHBIX 3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHI/Iﬁ BBISIBJIATE H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU HM3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKHHﬁ, BBIABJIIATH 06]]11/[6 SaKOHOMepHOCTI/I, HquHHHOCHeHCTBeHHBIe CBsA3HU U
MPOTHUBOPEYHS B H3yYaEMBIX MPOIIECCaX U SBICHUSX;

2) 6a30BbIE UCCIIEIOBATEIBCKUE ICHCTBUS:

YMEHHE HCIOIh30BaTh OCTABICHHBIE BOMPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS, 4 TAKXKE B
Ka4uyeCTBE€ OCHOBHBI IJIsA q)OpMI/IpOBaHI/ISI THUITIOTE3HI 110 r[pOBepKe HpaBI/IHLHOCTI/I BBICKA3bIBACMBIX
CY’KJICHUH;

ano6peTeHHe OIIbITa IIO HJ'IaHI/IPOBaHI/IIO, opraHmauI/m 158 HpOBe)IeHI/IIO y‘—IeHI/I‘IeCKI/IX
OKCIIEPUMEHTOB: YMEHHE HaOI0JaTh 3a XOJO0M MPOIlecca, CaMOCTOSITENLHO MPOTHO3UPOBATH
€ro pe3yJbTaT, GOPMYITUPOBATE 000OIIECHUS U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
HCCJICTOBAHMSI, COCTABIISATh OTUYET O MpoAeTaHHON paboTe;

3) pabora ¢ uadopmaruei:

yMEHHE BBIOMpATh, aHATH3UPOBATh M WHTEPIPETHPOBATH MH(DOPMAIMIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHUs], MOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEepaTypa
XUMHYECKOTO COJIepKaHus, CIpaBOYHbIE TocoOus, pecypchl HHTepHETa), KPUTHUECKH
OILICHUBATh MMPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALINIO;

YMEHHE TPUMEHSTh Pa3jMuHble METOIbl U 3aMpOChl MPU MOHMCKE U 0TOOpe MH(MOpPMALUU U
COOTBCTCTBYIOHII/IX JaHHBIX, HeO6X0)II/IMI)IX IJI1 BBITIOJTHCHUA y‘-Ie6HBIX 1 IIO3HABATCIIBHBIX



3aJa4  ONpeNeNEHHOro  THUMA, NpuoOpeTeHHe OmbITa B  00JACTH  HMCIOJB30BaHMS
MHGOPMAIIMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJeHWE KYyJIbTypoll  aKTMBHOIO
UCIIOJIb30BAaHUS Pa3IMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BHIOMPATh ONTHUMAIBHYIO
dopMy mnpezactaBieHuss UHGOPMALMU U WUIIOCTPUPOBATH peIlaeMble 33Jaud HECJIOKHBIMU
cXeMaMH, AuarpaMMaMH, ApYruMu popmMamu rpaduKu U UX KOMOMHAIUSMU;

YMEHHE MHCIIOJIb30BaTh W aHAIM3UpPOBaTh B Ipolecce Yy4eOHOM M Hcciaen0BaTesIbCKON
NEeSITeIbHOCTH WH(POPMALMI0O O BIUSHUM MHPOMBIIIICHHOCTH, CEIbCKOTO XO34HCTBA H
TPAHCIOPTA HA COCTOSIHUE OKPYKAIOIIEH NPUPOTHON CPEBI;

VY ob6yuaromierocst 0ytyT copMHpPOBaHbI CIEIyIOIME YHHBePCcAIbHble KOMMYHHKATHBHbIE
NeHCTBUSA:

e yMeHHE 3aJaBaThb BOMPOCHl (B XoJe Auanora W (WIM) AUCKYCCHU) TO CYIIECTBY
o0cyx1aeMoil TeMbl, (OPMYJINPOBATH CBOM NMPEAJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
MPeIOKEHHON 3a]a4uH;

pUOOpETEHUE OMbITa MPE3EHTAMM PE3YJIbTaTOB BBINOJIHEHUS XUMUYECKOTO HKCIEPUMEHTa
(;TabopatopHOro OmbITa, J1a0OpaTOPHOM pabOThl MO HCCIAEAOBAHUIO CBOWCTB BEIECTB,
y4eOHOT0 MPOEKTA);

® 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMM I[O3HABAaTEJbHOH U
UCCIIEI0BATEIbCKON JIEATENIFHOCTH MPU PEIICHUN BO3ZHHUKAIOIIMX MPoOJIeM Ha OCHOBE
yuéra OOIIMX MHTEPECOB M COTIACOBAaHUS MO3ULMN (00CYyX aeHUsS, OOMEH MHEHUSIMHU,
«MO3rOBBIE HITYPMBI», KOOpPJIUHALMSI COBMECTHBIX JAECUCTBUM, ONPEAEIECHUE KPUTEPUEB
0 OIICHKE Ka4eCcTBa BBIIOJHEHHOW paOoThI U IPYTHE);

VY obyuaromerocst OyayT cOpMHPOBaHBI CIEAYIONIME YHUBepCaJbHble PperyJisiTHBHbIE
NeHCTBUSA:

® yMEHHE CaMOCTOSITENIbHO  OMpenessITh  Ield  JCeSTeNbHOCTH,  IUJIAaHUPOBATh,
OCYILECTBIISAT, KOHTPOJMPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeATEeTLHOCTh, BBIOMpaTh Hambosiee A(DPEKTUBHBIC CIIOCOOBI PEIICHHS Y4YEOHBIX W
MO3HABATEJIbHBIX  3a/1a4, CaMOCTOSITEIbHO  COCTaBJISATh WM  KOPPEKTHPOBATh
MPEUIOKEHHBIA aNrOPUTM ACHCTBUI MPU BHIMOIHEHUU 33/laHUN C yU4ETOM MOTYyYCHHUS
HOBBIX 3HaHUM 00 H3ydaeMblX OOBEKTax — BEIIECTBAX M pEaKUUsAX, OLCHUBATh
COOTBETCTBUE MOIYUYCHHOTO Pe3yJibTaTa 3asiBJICHHOH 1eIH;

e yMEHHE HCIOJB30BaTh M AHAIU3UPOBATH KOHTEKCTHI, IIpeajgaraéMbple B YCJIOBUU
3aJaHuN.

IIpeamMeTHbIe pe3ybTaThl OCBOCHMS NMPOrpaMMbl [0 XUMHUHM HAa YPOBHE OCHOBHOT'O OOIIEro
o0OpazoBaHwUs.

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOCHHIO 00S3aTENbHOTO  COJAEpIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (QeaepanbHOil paboueld MPOrpaMMoON, BBIJCISIOT: OCBOCHHBIC
0o0yyaromyUMHUCsT HayyHble 3HAHMSA, YMEHHMS W CIOCOOBI JEHCTBMM, crenudpuyuecKue s
npeaMeTHoW obnactu «XUMHS», BUABI ACATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHHUSA, €T0
UHTEpIpeTalny, NpeoOpa3oBaHUI0 W MPUMEHEHHI0O B PA3IUYHBIX Y4YeOHBIX U HOBBIX
CUTYaLUsX.

K konmy oOydenuss B 9 kmacce y oOyuatomierocs Oyay chopMupoBaHBI CleIyIOIIHeE
IpeIMEeTHbIE PE3YJIbTaThl IO XUMHHU:

® pacKpbIBaTb CMBICI OCHOBHBIX XHMHUYECKUX IMOHSATHI: XUMHUYECKHH SJEMEHT, aToM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTEMEHb OKUCICHHS, XUMHYECKas peaklus, XUMHYEecKas
CBSI3b, TEIUIOBOM A(PQEKT peakinu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, SIECKTPOIHTEHI,
HEDJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT JUCCOLMAIUS, pPEaKIMH HOHHOTO oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBeEcHE, oOOpaTHMble M HEOOpaTUMBIE peakluy,
OKHUCJIUTETHbHOBOCCTAHOBUTEIBHBIC PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTEIh, OKHCIICHUE
U BOCCTAaHOBJICHHME, aJUIOTPONHs, aM(pOTepHOCTh, XMMHUYECKas CBA3b (KOBaJCHTHas,
MOHHAs, METaJUIMYecKas), KpUCTalIn4yeckas pemérka, KOppOo3usi METaJjIoB, CIUIABBHI,
CKOpPOCTb XHMMMYECKOW peakiuu, NpeaeilbHo pAonyctuMmas KoHueHTtpamus 11K



BELIECTBA,
WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHUX IOHITHM M NPUMEHSATHITH
MOHATHS ITPU ONIMCAHUH BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY [UIi COCTaBJeHHsS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEACIATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpEACIEHHOMY
KJaccy COeAMHEHUH mo (opmylsiaMm, BUA XUMHUYECKOW CBs3U (KOBaJleHTHAs, MOHHas,
MeTaJIJIMYecKasl) B HEOPraHMYECKHX COCAMHEHHUSAX, 3apsA] HOHA 10 XHUMHUYECKOU
dopmyie, xapakTep cpeAbl B BOJHBIX pacTBOpPax HEOPraHWYECKMX COCAMHEHHH, THI
KPUCTAJIMUECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbich [lepronnueckoro 3akona J[.M. MenneneeBa u J€MOHCTPUPOBATH
€ro MOHMMAaHHE: OINHUCHIBATh U XapaKTepH30BaTh TabimuHyto (Gopmy [lepuoandeckoit
CUCTEMBbl XMMHUYECKUX OJJIEMEHTOB: pa3inyaTh MOHATHS «rjaBHas mnoArpymma (A-
rpymna)y W «mnobouynas mnoarpynna (brpymnma)», mamble W OONbLIME EPUOJBI,
COOTHOCUTH OOO3HAYEHHS, KOTOpble MMEIOTCS B MEpHOJUYEcKON Talnuie, ¢
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUECKUX DJIEMEHTOB (COCTaB U
3apsj a1apa, oOliee YUCio 3JIEKTPOHOB U PacIpe/iesieHHe UX IO 3JEKTPOHHBIM CIIO0SM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B MW3MEHEHHMM CBOMCTB JJIEMEHTOB M UX
COEIMHEHMH B Mpezeniax MajbIX MepruoIOB U TIIaBHBIX HOATPYII ¢ yYETOM CTPOEHUS UX
aTOMOB;

KJIaccu(UIPOBaTh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (10 YHMCIy M COCTaBy Y4YacCTBYIOLIMX B pEAaKIMM BEIIECTB, M0 TEIIOBOMY
3 eKTy, M0 HIMEHEHUIO CTENICHEeH OKUCICHHUSI XUMHYECKHIX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHMCHIBATh) 0OIIME U cHelu(HUUecKre XHMHUYECKHe CBONCTBA
IIPOCTBIX M CJIOXHBIX BEILECTB, MOATBEPKAAsl ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;

COCTaBJIATh YPABHEHUS IEKTPOJIUTUYECKON TUCCOLMALNU KHUCIIOT, HIEJIOYEl U COJIEH,
NIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS PEaklUil HOHHOTO OOMEHa, ypaBHEHUs peaklui,
NOJATBEPXKJAIONINX  CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKIY BeElECTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIiBaTh CYIIHOCTh OKHCJIUTEIbHOBOCCTAHOBHUTEIBHBIX pEaKIUil MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ITHX PeakIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT HUX CTPOEHUS, BO3ZMOXXHOCTH
IIPOTEKAHUS XMMHYECKUX NPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (opMyIie COeIMHEHUs, MAaCCOBYIO JIOJII0 BEIECTBA B
pacTBOpe, MPOBOJUTH PAacUEThI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coONMoIaTh  TpaBWJIa  TOJIb30BAHHMS XWMHYECKOM TOCyaol u  1abopaTOpHBIM
o0OpyI0BaHHEM, a TakXe IpaBuUia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1a00PaTOPHBIX XMMHUECKHUX OIBITOB 110 MOJIYUYEHHUIO U
coOMpaHHIo0 ra3000pa3HbIX BELIECTB (aMMHaKa U YIJIEKUCIIOTO ras3a);

IPOBOANTH PEAKLUU, MMOATBEPKAAIOIINE KAYECTBEHHBI COCTAB Pa3jIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUIOPOMUMA, MOIUI, KapOoHaT, (ocdaT, cuIMKar,
cynabdar, THIAPOKCUIAMOHBI, KAaTHOHBl aMMOHHS W HWOHBI HM3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIEpAallM¥ MBICIUTEIIBHON IESATEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, O0000IIeHHe, CHCTEMAaTHU3alUIO, BBISBICHUE TNPHYUHHOCIEICTBEHHBIX
CBA3ECHM — NI M3Yy4YEHUS CBOMCTB BEIECTB M XUMHUYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHbl€ METOAbl IO3HAHUS — HAOJIOJEHUE, U3MEpPEHHEe, MOJEIUPOBaHUE,
SKCHEPUMEHT (peasIbHbI U MBICIICHHBIH).



2.Copep:xkanue yueOHOro nmpeamera

1. BemiecTBO M XUMHYECKasl peaKkuus.

Ilepuognueckuit  3akoH. Ilepuommueckas cucreMa  XUMHUYECKHX  DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBONCTB XMMHYECKHUX
JJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kajus, KajablUsi U UX COCIAUHEHUH B COOTBETCTBUU C
MIOJIOKEHUEM AIIEMEHTOB B lleproandyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BeliecTBa: BUIbl XUMHYECKON CBA3M. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUINA KPUCTAUIMYECKOM PEMIETKM M BHJAA XUMHUYECKON
CBSI3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHMM, T€HETHYECKas
CBSI3b HEOPTraHWYECKHUX BEIIECTB.

Knaccudukanus XuMHUecKux peakiuii Mo pa3aIuyHbIM IPU3HAKaM (110 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEMJIOBOMY 3(¢eKTy, MO H3MEHEHHIO CTeleHen
OKHCIICHUS XHUMHUYECKHUX JIEMEHTOB, MO0 OOPAaTUMOCTH, MO YYaCTHIO Karajau3aropa). JK30- U
SHJIOTEPMHUYECKHUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUS.

[Tonatue o ckopocTn XxuMuueckoil peakiuu. [TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakiusax. [loHATHEe O TOMOTeHHBIX M TE€TEPOTreHHBIX peakuusax. [loHsaTue o
karamuse. Ilonsatne o0 XuMMuueckoM paBHOBecHH. DakTOpbl, BIUAIOIIME HAa CKOPOCTHb
XUMUYECKON PEAKLIUN U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHUCINTENIbHOBOCCTAHOBUTENbHbBIE PEAKLUH, SJCKTPOHHBIM OajlaHC OKUCIUTENBHO-
BOCCTAHOBUTEIBHON peakuuu. COCTaBICHHE YPABHEHUN OKHUCIMTEIBHOBOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMIOJIB30BAHUEM METO/1a SJICKTPOHHOTO OaslaHca.

Teopust DIEKTPOIUTHYECKON  JUCCOLMALMHU. OJEKTPOJIUTBI U HEDJIEKTPOJIUTHI.
Karnonsl, annoHbpl. MeXaHW3M IHCCOLMALIMM BEUIECTB C Pa3jIMYHBIMM BHJIAMHU XMMHUYECKON
cBs3u. Crenenp aucconuai. CHUIbHbIE U CI1a0ble AIEKTPOJIUTHI.

Peakiiuu moHHOrO 0OMeHa. Y CIIOBUS MPOTEKAHUS PEaKUii HOHHOTO 0OMEeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIC YpaBHEHMs peakuuii. CBoMCTBa KUCIIOT, OCHOBAaHUW M COJIEM B CBETE
npeCTaBiIeHU 00 SJICKTPOTUTHYECKON nuccolnuanuu. KadecTBeHHbIE pEaKIMUW Ha HOHBI.
[TonsTHE O TUIpOIH3E CONEN.

XHUMHUUYECKUN DKCIEPUMEHT: O3HAKOMIICHHE C MOJEIAMHU KPUCTANIMYECKUX PELIETOK
HEOPraHMYECKUX BEIECTB — METANIOB U HEMETAJUIOB (TpaduTa U ajamasa), CI0KHBIX BEIECTB
(xyopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMMHUYECKOHM peakluu OT
BO3/ICHCTBUS pa3IMUYHBIX (DAKTOPOB, HCCIIEAOBAHUE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB,
mpouecca  AMCCOLMAMM  KUCJIOT, Iejaodedl W coyied  (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMaTEPHAJIOB), MTPOBEJICHUE OIBITOB, WIITIOCTPUPYIOMIUX MPU3HAKH MPOTEKaHUs peakuuii
HOHHOro obOMeHa (oOpa3oBaHME OCajJKa, BBIJCIEHHE raza, 0oOpa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOMIMX PUMEPhl OKUCIUTEILHOBOCCTAHOBUTEIBHBIX peaklMid (TOpeHue, peakiuu
pas3lIOKEHUs,, COCIUHEHHUsS), paclo3HaBaHME HEOPraHMYECKUX BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4.

2. HemeTa/uuibl M MX COCJUHEHHS.

OO0mass xapakTepucTHKa rajoreHoB. OcCoOE€HHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOMCTBAa Ha TMpHUMEpPE Xjopa (B3aMMOJECHCTBHE C METalIaMH, HEMETaJUIaMU,
menouamu).  Xuoposopopord. CoisiHas KHUCIIOTa, XUMHUYECKHE CBOWMCTBA, IOJIy4YEHHE,
npuMmeHeHue. JleiicTBue XJopa M XJIOPOBOJOPOJA Ha OpraHuU3M 4YeloBeKka. BakHeWmume
XJIOPUBI U UX HAXOXKACHUE B IIPUPOJE.

O6mas xapaktepucthka s3nmeMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIEC CTEIICHU OKUCIICHHUS.

CtpoeHune u (¢u3HUECKHEe CBOICTBAa MPOCTHIX BEIIECTB — KHUCIOPOJa M CEpHI.
ANnoTponHble MOJU(PHUKAIMK KUCIOPOAA U cepbl. XUMHUUECKUE CBoWCTBa cepbl. CepoBOI0po/I,
CTpoeHHe, (QU3NYECKHe U XHUMHUYeckue cBoWcTBa. OKCHIBI cepbl Kak IpeACcTaBUTEIN



KUCJIOTHBIX OKCcHIOB. CepHas KHCIOTa, (pu3Myeckrue M XUMHUYECKHE CBoOMcTBa (0OmIMe Kak
IpeJICTaBUTENs Kiacca KUCIOT U crienrduyeckue). XUMHUUECKHE peaklii, JIeKalue B OCHOBE
HPOMBIIIJICHHOTO CII0c00a MolyyeHus cepHoil kuciaoTsl. [Ipumenenune. Coiau cepHOM KHCIOTHI,
KayecTBeHHasl peakuusi Ha cyibdarnoH. HaxoxaeHue cepbl U €€ COeIMHEHUH B MPUPOE.
XUMHUECKOE 3arpsA3HEHUE OKpY’Kalolleld Cpeabl COSAMHEHHUSIMH Cepbl (KHCIOTHBIC I0XK[IH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLEHUSI.

OOmast xapakTepucTuka 3j1eMeHTOB VArpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETICHU OKHUCIICHHUS.

A30T, pacripocTpaHeHHe B IpUpoze, GU3NUecKue U XuMHueckue cBoicTra. Kpyrosopor
azoTa B mpupoje. AMMHAK, €ro (uU3MUEeCKHMe M XUMHUYECKHE CBOWCTBA, MOJyYEHUE U
npumeHenue. Conu aMMOHMA, UX (U3MYECKHME W XHMUYECKHE CBOWCTBA, NPHUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHUSA. A30THas KHUCJIOTa, €€ MoJyyeHue, PU3ndecKkue u
XMUMHUYECKHe CBoWcTBa (0OIIMe Kak NpeACTaBUTENs Kiacca KHCIOT M crenuduyeckue).
Hcnonp30BaHue HUTPATOB U COJIEH AaMMOHHUSI B KadecTBE MHHEpAIbHBIX YJIO0OpEHHI.
XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl COCAMHEHUSIMH a30Ta (KUCIIOTHBIC IOXKIH,
3arpsi3HEHHE BO3/1yXa, IOYBBI U BOJOEMOB).

docdop, amtorpornHsie MoguduKauu Gocdopa, puznvyeckue 1 XUMHUUECKUE CBOHCTBA.
Oxkcua pocdopa (V) u pochopHas kuciora, Gpu3ndeckue 1 XUMHIESCKUE CBOMCTBA, TIOJTyYCHHE.
Hcnonb3oBanue pocdaTtoB B KaueCcTBE MUHEPATbHBIX YI0OPEHUI.

OO6mas xapakrepuctuka 31eMeHTOB [VArpymnmbel. OcoOeHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHUS.

VYrnepon, amioTponHble MOAU(PUKALUY, PaCIpOCTpaHEHUE B MpHpoe, PU3NYECKUE U
XUMHYeckHe cBorcTBa. Ancopbuus. Kpyrosopot yriaepona B npupojae. OKCUsl yriaepona, ux
¢u3ndeckne W XWMHUYECKHE CBOWCTBA, JCHWCTBHE HA JKUBBIC OPTraHU3MBI, IONyYeHHE U
NpUMEHEeHHEe. DKOJIOTHYeCKHe MpoOJeMbl, CBs3aHHbIE ¢ OkcuaoM yriaepona (IV), rumoresa
[J100abHOTO MOTEIUICHHs KJIMMaTa, MapHUKOBBIA 3P QeKT. YTonbHas KUCIOoTa U €€ COoNU, UX
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA, MOJTy4YeHUE U NpHMeHeHHe. KadecTBeHHast peakius Ha
kapOoHaTHOHBI. Mcrnonb3oBaHue KapOOHAaToOB B OBITY, MEIUIMHE, MPOMBIIIJICHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayabHbIe TOHATHSA 00 OpPraHUYECKHUX BELIECTBAX KaK O COEAMHEHUSX yTiepoaa
(MeTaH, STaH, JSTHJEH, alETHIEH, 3TaHOJ], TJIMLEPUH, YKCycHas Kuciora). Ilpupoansie
HCTOYHUKHU YIJIEBOAOPOJOB (Yrojib, MPUPOAHBINA ra3, HE(TH), MPOIYKTH UX NepepaboTKu
(OeH3uH), UX POJIb B OBITY U IPOMBIIIICHHOCTH.

[TonsiTve 0 6GMONIOrMUECKH Ba)KHBIX BELIECTBAX: XKUPaxX, OeiIKax, yrieBoJax — U UX poiu
B )KHM3HHU 4eJIoBeKa. MarepuanbHOe eJMHCTBO OPraHUYECKHX U HEOPTaHUUECKUX COCTUHEHUH.

Kpemuuii, ero ¢usmueckre M XUMHYECKHE CBOWCTBA, MOJYYEHHUE M TNPUMEHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmmume mnpexacraBieHuss o6 oxcuue kpeMHus(IV) u
KpeMHHEBOH KuciaoTe. CHIMKATHI, UX HCIOIb30BaHUE B OBITY, MEIHUIIMHE, IIPOMBIIUICHHOCTH.
Baxwneiinme cTpouTenbHbIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300eTOH.
[Tpo6Giembl 0€30MaCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHON KU3HU.

XUMHUECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa3Ii0B HEOPraHMYECKHUX BEIECTB, CBOICTB
COJITHOM KHCIIOTBI, MPOBE/IEHUE KAYEeCTBEHHBIX pEaKIHMi Ha XJIOPUAMOHBI W HaOIOJeHHE
NPU3HAKOB MX IPOTEKaHUs, OMbBITHI, OTpakarollue (U3NYecKHe U XUMHUECKHE CBOICTBa
raJIOTeHOB U MX COeIMHEHUHN (BO3MOXKHO MCIOJIb30BaHNE BHIEOMATEPUAIIOB), O3HAKOMIIEHHUE C
o0pa3iaMu XJOpHJIOB (TaJOTeHHU/IOB), O3HAKOMIICHHE ¢ 00pa3liaMu Cepbl U €€ COeTUHEHUSIMU
(BO3MOXHO HCTIOJIb30BAaHUE BHICOMATEpPHAIOB), HAOIIOJACHHUE TIpoliecca oOyriIMBaHUS caxapa
1oJ| JeCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, HM3Y4YEHHE XMMHUYECKHX CBOMCTB
pa30aBIeHHON CEepHOIl KHCJIOTHI, MPOBEJECHUE KAYECTBEHHOW peakuuu Ha Cyiab(aTHOH U
HaOJro/IeHue Tpu3HaKa e€ MpOoTeKaHMs, O3HAKOMJICHHE ¢ (DPU3MYECKMMM CBOMCTBaMHU a30Ta,
dochopa M WX coeauHEHUN (BO3MOXKHO HWCTIOIB30BAaHUE BHUACOMATEPUATIOB), 0OOpa3aMu
a30THBIX U (ocPOpHBIX ynOOpeHu#, MoIydyeHue, coOupaHue, PaclO3HABaHUE U HU3yUYCHHE
CBOWCTB aMMHaKa, MPOBEJICHHE KAaUYeCTBCHHBIX PEaKIMii Ha MOH aMMOHHS U ¢dochaTtnoH u



M3y4YEHUE TPU3HAKOB MX [MPOTEKAHUs, B3aUMOJCHCTBUE KOHLUEHTPUPOBAHHOW a30THOMU
KHCIIOTBI C MeAbl0 (BO3MOXXHO HCIIOJIb30BAHWE BHUICOMATEPUATIOB), H3yUYEHHE MOJeen
KPUCTAIUTMUECKUX PEmETOK anMasa, rpadura, ¢yiepeHa, O3HAKOMIEHHE C TPOIECCOM
azIcopOIMy pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W YCTPOMCTBOM IPOTHUBOTA3a,
noJTyuyeHue, cCoOOMpaHue, pacro3HaBaHWe U U3YYCHHE CBOMCTB YTIJIEKUCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CHJIMKATHOHBI U U3YYCHHUE MMPU3HAKOB MX MPOTEKAHMSI,
03HAKOMJICHHE C MPOAYKIMENH CUIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE IKCIIEPUMEHTAIbHBIX
3aj1a4 o TeMe « BaskHeHnre HeMeTaliIbl M UX COSIUHEHUS).

3. MeTaubl 4 UX COeIMHEHMUS.

OO6mas xapakTepuCTUKa XWMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM WX
nosioxeHus B [lepuoanueckoii cucreme xumuueckux snemeHToB J.M. MeHeneeBa u cTpoeHus
atomoB. CTpoeHre MeTauioB. MeTraumueckas CBsI3b M METAUIMYECKas KpUCTaJUTHYeCKas
pem€TKa. DIEKTPOXMUMHUYECKUN psA HanpspDKeHU MmeTtawioB. DU3MUECKHME U XUMHUYECKHUE
cBoiicTBa MetaioB. O6mue crnocoObl nmoxydeHus: MetaioB. [IoHsATHE 0 KOPPO3UK METAIIIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI MX OT Koppo3uu. CIiaBhl (CTalb, YyTyH, TIOPATIOMUHINA, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[[{enounble MeTailIbl: nojoxkeHue B [lepuonnueckoi cucteMe XUMHUECKUX AJIEMEHTOB
.. MenneneeBa, CTpO€HHE UX aTOMOB, HAX0XJACHUE B Iipupojae. OU3NYecKre 1 XUMUYECKHE
cBoiicTBa (Ha mpuMmepe Hatpus U Kamusg). OKCHIBI M THIPOKCHIBI HATPUS U KaJIHA.
[IprMeHeHre MEeT0YHbIX METAJUIOB U UX COCTUHEHUH.

[IlenoyHO3eMENBHBIE METAJIBI MarHuid W KaJbLUU: TOJNOKeHWE B llepmommueckoit
cucreme xuMuueckux sneMeHtoB JI.VM. MeHneneeBa, CTpoeHHME HMX aTOMOB, HaXO0XKJICHHUE B
npupojae. dusnueckue U XUMUUECKUE CBOMCTBA MarHus U Kaiblivsl. BaxkHeilne coeguHeHUs
KaJbIus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: monoxenue B lleproguyeckodt cucTteMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJIECHHE B npuponae. Pusnueckue M XUMHUYECKHE
cBOiicTBa amoMuHUsA. AMGPOTEpHBIE CBOMCTBA OKCH/IA M THAPOKCUIA aTFOMUHUSL.

Kenezo: monoxkenue B llepuoandeckoid CcHCTEME XUMHYECKHX  AJIEMEHTOB
J.W. MenpeneeBa, CTpoeHHUE aTOMa, HaxOXKJeHUE B mpuponae. Puznueckue U XUMHUUYECKUE
cBorcTBa xene3a. OKcuapl, THAPOKCHIBI U conu comu skene3a (I1) u xenesa (III), ux cocras,
CBOMCTBA U MOJIyYEHHE.

XUMHUYECKUN SKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMyd METAJJIOB W CIUIaBOB, WX
(GU3NYECKUMU CBOMCTBAMHU, U3YYCHHUE pE3yJIbTaTOB KOPPO3UHM METaNIOB  (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJIEOMATEPHAIIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJA Kalbllusi |
HaTpUsi C BOJAOW (BO3MOXKHO MCHOJB30BaHUE BHJIEOMATEPUAIOB), HCCIIEIOBAHUE CBOMCTB
JKECTKOW BOJBI, TIpollecca TOPEHHUsS JKele3a B KHCIOpoJe (BO3MOXKHO HCIIOJIH30BaHUE
BUJICOMATEPHAIIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIUNW Ha HOHBI (MarHusi,
KaJIbIMsl, aTFOMUHUS, TuHKa, xene3a (II) u xeneza (III), mexu (II), HaGmoaeHnen onucanue
MPOILIECCOB OKpalllMBaHUsl IUIAMEHUM WOHAMU HaTpus, Kalusig U Kaiblus (BO3MOKHO
WCIIOJIb30BAaHNWE BHJICOMATEPHAIOB), HCCIeAOBaHNE aMQpOTEPHBIX CBOMCTB THAPOKCHIIA
ATIOMHUHHUS U TUIPOKCUIA LIMHKA, PEIICHHE SKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «BakHelue
METaJUTBl U X COSTUHEHUS.

4. Xumus M OKpYy:Kaouias cpeaa.

BemectBa u Marepuansl B MOBCEIHEBHOM JKM3HM 4ejoBeka. besomacHoe
MCITOJIb30BAaHUE BEIIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBasi momMoIp Mpyu XUMHUYECKHUX
0’KOTrax U OTPABJICHUSIX.

XUMHYECKOE  3arpsi3HEHHE  OKpYXKaromed cpeabl  (TpenenpHas — JIOMyCTHUMAast
KkoHIeHTpanus BemecTs (ganee — [1/1K). Ponbs xumMuu B penieHu# SKOIOTHYECKUX TPooIIem.

XUMHYECKUN DKCIIEPUMEHT: H3yYeHHE OOpas3IoB MaTepHalioB (CTEKIO, CIUIABHI
METaJUIOB, MOJIMMEPHbIE MAaTEPHAIIbI).

5. MexnpeaMeTHble CBA3M.



Peanuzamust MeXnpeaMETHBIX CBA3€d MpU M3YYeHUM XuUMUM B 9  Kjacce
OCYIIECTBIISICTCA Yepe3 MCIOIB30BAHME KaK OOIIUX €CTECTBEHHOHAYYHBIX TMOHSATHH, TaK H
MOHATUM, SBISIONIMXCS CUCTEMHBIMU JUIsl OTAENBHBIX IIPEJIMETOB €CTECTBEHHOHAYYHOTO
IIHAKJIA.

OO0mue ecTecTBeHHOHAYYHBIC MOHSTHS: HAy4HBIM (aKT, TUMOTe3a, 3aKOH, TEOpPHs,
aHajau3, CHHTE3, KiIacCupUKanus, TMEePUOJAUYHOCTh,  HAONIOJAEHUE,  OKCICPHUMEHT,
MOJICTTUPOBAHUE, HW3MEpPEHUE, MOJENb, SBICHUE, TMAPHUKOBBIA d(P(HEKT, TEXHOIOTHUS,
MaTepHabl.

®dusnka: marepusi, aTOM, O3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJ, H3OTOIIbI,
paauoOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYCCKUN 3apsij, MPOBOJHUKH, MOJYIIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE BEIecTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTMYECKash pEmIETKa, CIUIaBbl, (PU3MUECKUE BEIMYMHEI,
€MHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dborocunTes, npixanue, 6mocdepa, sKocucTeMa, MUHEPATBHBIC yI0OpEHHUSI,

MHKPO3JICMCHTBI, MAKPO3JICMCHTHI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TMOPOJbI, TOJE3HbBIE

HCKOIIAaCMBbIC, TOIIJINBO, BOAHBIC PECYPCHI.

1. TemaTHyeckoe IVIAHUPOBAHUE

No HanmenoBanue pasmena\reMbl Komuuecteo | ®opma ydeTa paboueii
4acoB IPOTPaMMbl BOCITUTAHUS

1. [ToBTOpEHME " ob6o6meHue | 5 BKJIFOUCHHUE YUUTEISIMHU B paboune
CBEJEHUM M0 Kypcy & Kiacca. IIPOrpaMMbl o y4eOHBIM
XUMHUYECKUE PeaKIIUu. npeaMeraMm, Kypcam, MOIYJIsM
LIEJIEBBIX OpPUECHTHPOB
pe3yJIbTaTOB  BOCHUTAHMS, HX
y4ET B OIIPEACIICHUN
BOCIIUTATENbHBIX 3aJa4 YPOKOB,

3aHATHI;
2. XuMuyeckue peakiiuu B pactsopax | 10 MAaKCUMaJbHOE  HCIOJIb30BaHUE

BOCIIUTATEIbHBIX BO3MOKHOCTEH
CoJIepKaHusl YU4eOHBIX MPEIMETOB

ST bopmupoBaHus y
o0yyJaromuxcs pOoCCHiiCKIX
TPaJUIIMOHHBIX JAyXOBHO-
HPaBCTBEHHBIX u
COIIMOKYJIBTYPHBIX  IIEHHOCTEH,
poccuiickoro MCTOPUYECKOTO
CO3HAHHS Ha OCHOBE
UCTOPUYECKOTO  MPOCBEUICHUS;
noaoop COOTBETCTBYOLIECTO

COAEpKaHUS YPOKOB, 3aJaHUMH,
BCIIOMOT'aTeNIbHBIX ~ MaTEpHUAJIOB,
NpoOJEMHBIX  CUTyalud  Jist
o0Cy K IeHU;

BKJIIOYEHHUE YUUTEISIMU B paboune
MPOrpaMMbl Y4eOHBIX MPEIMETOB,
KypCOB, MOXYJE€H TEMaTUKU B
COOTBETCTBUM C KaJICHJIAPHBIM
TUTAHOM BOCTIMTATEIFHON pabOTHI;




Hemeramisr 1 ux COCOAUHCHUA.
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BBIOOD METO/IOB, METOJIHK,
TEXHOJIOTHH, OKa3bIBAIOIINX
BOCITMTATEIFHOE BO3JCHCTBHE Ha
JIMYHOCTh B  COOTBETCTBHHU C
BOCITUTATEIIBHBIM HJIeajioM,
LICIbI0 U 3aJadyaMy BOCIIMTaHUS,
IIEJICBBIMHI OpUEHTHUPAMHU
pe3yJIbTaTOB BOCIIUTAHUS;
peanu3anuo MpUOpUTETA
BOCIIMTAHUSA B y4eOHOI
JIeSITENNLHOCTH,

MeTanibsl 1 UX COSIUHEHUS

16

o0y kJIeHue o0y4armuxcs
COONIOaTh HOPMBI TIOBEIICHUS,
MpaBuUIIa 001IeHHUS co
CBEPCTHUKAMH u
MeAarorndeCKUMU  paOOTHHUKAMH,
COOTBETCTBYIOIINE YKy
0011e00pazoBaTeIbHON
OpraHM3allNH, YCTAaHOBJIICHHE U
MOJICPXKKY  JOOPOKETaTeIbHOM
aTMocdepsl;

XHMHMS U OKpYyXKarolas cpeaa.

MIpUBJICYEHHE BHUMaHUs
o0yyaromuxcs K LEHHOCTHOMY
acCrleKTy H3y4aeMbIX Ha YpOKax
MPEIMETOB, SBIEHUI U COOBITUH,
VHULIMMPOBAHUE o0cyX/1eHuH,
BBICKA3bIBAaHUN CBOETO MHEHHS,
BbIPaOOTKH CBOETO JMYHOCTHOI'O
OTHOILICHHUS K N3y4aeMbIM
COOBITHSIM, SIBJICHUSIM, JIUIIAM;

O0001meHrne 3HaHW MO0 XUMHHU 3a
KypC OCHOBHOM IIIKOJIBI.

ITonroroBska K
roCyJJapCTBEHHOMY
(0I'9)

OcHoBHOMY
JK3aMEHY

IMPUMCHCHUEC MHTCPAKTUBHBIX
¢dbopM yueOHOI paboThI —
HWHTCJUICKTYAJIbHBIX,
CTUMYJIHPYIOIINX
IMO3HaBaTCJIbHYO MOTHBAIIUIO,
UTPOBBIX METOJUK, TUCKYCCHH,
JArOIIUX BO3MOXXHOCTb
NpUOOPECTH OIBIT BEJCHUS
KOHCTPYKTHMBHOI'O AUAjOra;
IPYIIIOBOW pabOThI, KOTOpAs yYHUT
CTPOUTH OTHOLICHUA U
JeWCTBOBATh B KOMaH/IE,
CIOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOTO MBIIUICHHS;

Pe3zeps.

VHUIUUPOBAHUE U MOILIEPKKY
HUCCIIEIOBATEILCKON
JIeITeIbHOCTHU oOyyJaronmxcs,




IJIAHUPOBAHUE M  BBINOJIHEHUE
WHIVUBHUIyaIbHBIX W TPYNIOBBIX
MPOEKTOB BOCIUTATEIBHON
HaIlpaBJIECHHOCTH.

4.KaJ’IeH}IapHO-TeMaTI’I‘IeCKOQ IJIAHUPOBAHUE




Ne ypoka

Hara

ITo nany

[To dakty

HasBanue pa3zena, Tema ypoka

KomuuectBo
JacoB

Paznen 1. TIloBTOopeHme m
000011eHNe cBeleHUil 0 Kypcy 8
Kjacca. XuMHYeCKHe peakunu.

Knaccudukanuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BEIIEeCTB

Krnaccudukanus XUMHUYECKUX
peakuuit o pa3IM4YHbIM
NpU3HAKaM

BxonHas koHTposbHas paboTa

IlonsATHE O CKOPOCTH XUMHUYECKOU
peakuuu.

ITousTe 0 XUMHYECKOM
paBHOBecHH. PaKTOPBI, BIUSIOLINE
Ha CKOPOCTb XMMHYECKOM peaKkuuu
u MOJI0KCHHUE XUMHYECKOTO
paBHOBECHS

Pasznen 2. Xumnueckue peakiuuu
B pacTBOpax

10

DIIEKTPOTUTHYECKAs JUCCOIMAIIHS

OcHoBHBIC IMOJIOKCHHA  TCOPUHU
BHeKTpOHHTHqCCKOﬁ Jucconuanum

XMMHYECKUE CBOMCTBA KUCIOT KakK
ANEKTPOIUTOB

XMMHYECKUE CBOMCTBA KUCIOT KakK
ANEKTPOIUTOB

10.

XMMHYECKUE CBOIICTBA OCHOBAaHUM
KaK AJIEKTPOJIUTOB

11.

XMMHYECKUE CBOMCTBA COJIEW KaK
ANEKTPOIUTOB

12.

[TonsiTHE 0 runmponn3e conen

13.

Ilpakmuueckan paooma Ne 1.




Pemenne HKCIEPUMEHTATBHBIX
3ama4y o TeMe
«OIJIEKTpOIUTHYECKAs
JICCOLIAIINS

14.

O0o001IeHe W CUCTeMaTH3alus
3HAHUH TI0 TeMe «XHUMHYECKHE
peakiuu B pacTBopax
AIEKTPOITUTOBY

15.

Konrponsnas padora Ne2 mo Teme
«INEKTPOTUTHIECKAS
IUCCOIIMALIMSL. XUMHAYECKHE
peaxkiuu B paCTBOPAX»

Pazgen 3. Hemeramwabl M HX
coeUHEeHHUS.
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16.

Ob6mmas XapaKTepUCTHKA
HEMETaJUIOB

17.

Ob6mmas XapaKTepUCTHKA
snementoB  VIIA  —  rpynmsl
rajJloreHoB.

18.

COC)II/IHGHI/IH TaJIOrCHOB

19.

[Ipaktuyeckas pabora Ne 2 1o
Teme «/3ydeHne CBOWMCTB COJSHOM
KHUCIIOTBD)

20.

Ob61mas XapaKTepUCTHKA
JJIEMEHTOB VIA-rpynmst —
xanpKkoreHoB. Cepa

21.

CepoBoaopo.1 ¥ CyIb(puabI

22.

KI/ICJ'IOpOI[HBIC COCIMHCHUS CCPhL

23.

Ilpakmuueckan paboma Ne 3.
N3yuenune CBONCTB CepHOU
KHUCJIOTHI.

24.

Ob6mas XapaKTepUCTHKA
XMUMHYECKHX  JJIeMEHTOB  VA-
rpynnsl. A30T

25.

Ammuax. Coiti aMMOHUS

26.

Ilpakmuueckan paboma Ne 4.




HonyquHe aMMHaKa " H3yquHe
€r0 CBOMCTB.

27. Kucnoponueie coequnenus azora

28. Kucnopoansie coenmnuenus a3ora

29. ®ocdop u ero coenuHEHNA

30. OO6mas XapaKTepUCTUKA
aneMeHToB [VA-rpynmnsl. Yriepon

31. Kucnopoaueie COEeIUHEHUS
yraepoaa

32. Ilpakmuueckan paooma Ne 5.
[Tomyyenue yriekuciaoro raza u
M3Yy4YEHHE ero CBOMCTB.

33. YrieBonopoasl

34. Kucnoponcoaep:xarne
OpraHUYECKHUE COCTMHEHUS

35. Kpemnnii u ero coenuHeHns

36. CunmkaTHasi IPOMBIIIIEHHOCTh

37. [ToryuyeHue HeMeTaIOB

38. [Tonyuenue BOKHEHIITUX
XUMUYECKUX COEIMHEHU
HEMETAJIJIOB

39. O606menue o teme «HemeTanibl
U UX COCIUHEHUS.

40. Konrponsnas pabora Ne3 mo teme
«HemeTannsl 1 UX COEAMHEHUS»
Paznen 4. Meramapl u ux | 16
coeMHEeHUsI

41. OO0m1as XxapakTepuCTUKa METAILIOB.

42. XUMHYECKUE CBOWCTBA METAJLIIOB.

43. Ob6mmas XapaKTepuCTUKa
3JIEMEHTOB [A-rpynmsl.

44. OGmas XapaKTepUCTUKA




3JIEMEHTOB [A-rpynmsl.

45. Ob6mmas XapaKTepUCTHKA
aneMeHTOoB [IA-rpynmsl.

46. Ob6mmas XapaKTepUCTHKA
aneMeHToB [IA-rpynmsl.

47. XKecTtkocTh BOABI M CHOCOOBI ee
YCTpaHEHHUs.

48. Ilpakmuueckaa paboma Ne 6.
XKecTtkocTh BOABI U CHOCOOBI ee
YCTpaHEHUs.

49. AJTIOMHHHI U €70 COeTUHEHUS

50. Kemne3o u ero coequHEeHNs

51. Ilpakmuueckan  padoma  Ne7.
Pemenue SKCIEPUMEHTAIbHBIX
3ajava 1o reme «MeTtauib»

52. Koppo3uss merannoB u CrocoObl
3allIUTEI OT HEé

53. Meramisl B npupone. Ilonsarue o
METaJLTypPTrUH.

54. Meramisl B npupone. Ilonsarue o
METaJLTypPTrUH.

55. O6o0mieHne 3HaHUKW 1O TeMe
«MeramisD

56. KonTposnbHas pabota Neq
«MeTanisl ¥ UX COeTUHEHUS
Pazgen S. Xumus 7
OKpY:KaIolas cpeaa.

57. XUMHAYECKUNA  COCTaB  IUIAHETHI
3emuts

58. OxpaHa OKpy»Karlled cpeapl OT
XUMHYECKOTO 3arps3HEHUS

59. IloBropenue mno rteme «Xumus u
OKpYKaroIast cpeia»

60. [ToBTOpenne u o00o0OIIEHNE Kypca




XUMHUH 3a 9 Kiacc.

61. [ToBTOpeHne u 0000IEHNE Kypca
XUMUU 32 9 Knacc.
Pa3nes 6. O0001menne 3HaHuUi 10
XHMHMH 32 KYpPC OCHOBHOM
HIKOJIbI.
MoaroroBka k  OcHOBHOMY
rocy/1apcTBeHHOMY IK3aMEeHy
((0)06))]

62. BemecrBa

63. XUMHUYECKUE PEaKIINH

64. OCHOBBI HEOPTaHUYECKON XUMUU

65. OCHOBBI HEOPTaHUUYECKON XUMUHU

66. Peszepn




5.JIuCcT KOPPEKTHPOBKHU

Homep
YPOKa

Jara(b1) mo
KTII

Jlara
daxkTuyeckoro
NPOBeACHUS

Ha3Banmne teMbl

Konunuyectso yacoB Ha AaHHYIO

Temy

no KTII

baxkTHyecku

IIpuunna
KOPPEKTHPOBKHU

Crooco0
KOPPEKTHPOBKH




[Ipunoxenue
1. Cnmcoxk UTOroBBIX IVIAHMPYEMBIX Pe3yJIbTATOB € YKa3aHHEM I3TANO0B HX

¢GopmupoBanus U crIOcO00B OLIEHKH
VY4eOHbIi IpeIMeT: XUMHUS

YcnoBHbie 0003HavueHus: oneHka Tekymas (T) Tematudeckas ( Tem); yctHO

Y), nuceMeHHo (I1), mpakTuka(I1P).

K koniy o0yuenus B 9 kiacce y o0yuaromerocs 0yxy copMupOBaHBI
CJICIYIOIINE IPEIMETHBIC PE3YIbTAThI IO XHUMHH:

Croco0Os1
OLICHKU

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKHX MOHATHHA: XMMUYECKUIA 3JIEMEHT,
aToM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHMSI, XUMUUECKas]
peakiys, XUMUYecKas CBS3b, TEIUIOBOH 3 (EKT peakiiiu, MOJIb, MOJISPHBIH
00BEM, PaCTBOP, AIEKTPOIHUTHI, HEIJEKTPOIUTHI, STEKTPOTUTUIECKAS
JMCCOLMAITNS, PEAKIIMA HOHHOTO 00OMEHA, KaTalu3aTop, XMMUYECKOe
paBHOBecHEe, 00paTUMbIE U HEOOpAaTUMbIE PEAKIIMH, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIUH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBJICHHE, aJNIOTPONHsI, aM(POTEPHOCTh, XUMHUECKasl CBSI3b
(xoBaJIeHTHas, HOHHAs, METaJUINYeCKas ), KpUcTajinyeckas petérka, Koppo3us
METAJUIOB, CIUIABbI, CKOPOCTh XUMUYECKOH peakIiy, IpeAeIbHO J0MyCTUMAas
koHneHnTpauus [1JIK Beniectna;

V, T1, T,IIP

HWILUTIOCTPUPOBATD B3aUMOCBA3b OCHOBHBIX XUMHYCCKUX MMOHATHH U
NMPUMCHATBITH TOHATUS ITPHU OITMCAHHUU BCIICCTB U UX npeBpameHHﬁ;

VY, Tem,
T,ITP

UCMOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JUISl COCTABJICHUS (POPMYIT BELIECTB U
YPaBHEHUN XUMUYECKUX PEaAKIUl;

v, T

OMPEACIIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHWYCCKUX 3JICMCHTOB B
COCIMHEHMSX Pa3JIMNYHOr0 COCTABAa, IPUHAJUICKHOCTD BEIECTB K
OTIpeIeIEHHOMY KJIACCY COEAMHEHHH 1Mo (hopMyiam, BUJ] XUMHUECKON CBS3U
(KOBaJ'IeHTHaﬂ, HOHHAas, MeTaJ'IJ'H/ILIeCKail) B HCOPraHUWYCCKHUX COCANHCHUAX,
3apsi] MOHA M0 XMMHUYECKOH opMyJie, XapaKTep Cpeibl B BOAHBIX pacTBOpax
HCOPTaHNUYCCKUX CO€,Z11/IH€HI/II7[, THUIT KPUCT AINTTIECKON peIHéTKI/I KOHKPETHOTI'O
BEIIECTBA;

packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menzaeneesa u
JEMOHCTPHUPOBATh €T0 MOHMMAaHKE: OMUCHIBATH U XapaKTEePU30BaTh TAOINYHYIO
dbopmy Ilepuonndeckoil CUCTEMBI XUMHUECKUX dJIEMEHTOB: Pa3InyaTh MOHATHUS
«r1aBHas noarpynna (Arpynna)» u «mnodounas noarpynmna (brpymnmna)», maisie
1 OOJIbIINE IEPUO/IbI, COOTHOCUTH 0003HAYEHUs!, KOTOPBIE UMEIOTCS B
NEPUOINYECKOI TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOliee Yucio IEKTPOHOB U
pacmpenesieHue uX Mo ICKTPOHHBIM CII0SIM), OOBSICHATH 00IIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB U MX COEIMHEHHIA B
npezenax MaJbIX TIEPUOJIOB U TIIaBHBIX MOATPYII ¢ yUETOM CTPOCHUS HX
aTOMOB;

Y, IL T,
Tewm,

KJ1acCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKHE BEIlleCTBa,
XUMHUYECKHE PeaKIiH (110 YUCITYy U COCTaBy y4aCTBYIOLIUX

B PEAKIIMH BEIECTB, M0 TEIIOBOMY 3 deKTy, M0 H3MEHEHHIO CTeTIeHen




OKHCJICHHUA XUMHYCCKHUX BHCMGHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHICIIU(PUICCKIEC XUMHUIECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOJATBEPK/asi OMUCAaHUE TPUMEPAMHU
MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX
peaKkIuii;

COCTaBJISITh YPABHEHHUS DJICKTPOJIMTHUECCKON TUCCOIMAIINN KUCIIOT, MET0UeH U
CoJIeil, OJIHbIE U COKPAIIEHHBIE YPaBHEHUS PEaKIil HOHHOTO OOMeHa,
YpaBHEHHUSI peaKui, MOATBEPKAAIOIINUX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U
MEX/1y BEIIeCTBAMHU PA3IMYHBIX KIaCCOB;

vV, T

PaCKpbIBATb CYIIHOCTH OKHUCIUTCIIBHOBOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
oCpeACTBOM COCTABJICHUS SJICKTPOHHOT'O OajaHca 3THUX peaKHHﬁ;

V., Tem

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHH,
BO3MOXHOCTH MPOTCKAHUSA XUMHUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX;

V.II, Tem

BBIYUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELLIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa 1o (hopMyJie COeTMHEHHSI, MaCCOBYIO
JIOJII0 BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOMN
peakuuu;

V.ILTem, T

COOJTFOIaTh TTPABHIIA TIOJIE30BAHUS XHMHUYECKOM ITOCYI0H 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAK)KE MpaBUIIa OOPAIICHHUS C BENIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMH TI0 BHITIOJIHEHHIO JTAOOPATOPHBIX XHMMUYECKHX OIBITOB I10
MOJTYYCHHIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa M YTICKUCIOTO
rasa);

TP, T

IIPOBOJUTH PEAKLIMH, IOATBEPKIAIOIIME KAUECTBEHHBIN COCTaB pa3InYHbIX
BEIIIECTB: PaCMO3HABATh ONBITHBIM MYTEM XJIOPUAOPOMUJL, U0, KapOOHAT,
¢docdar, cunukar, cynbdar, THAPOKCUINOHBI, KATHOHBI aMMOHHMSI U HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX
HEOPraHNYECKHUX BEIECTB;

HpI/IMeHﬂTB OCHOBHBEIC onepaulxm MI)ICJ'II/ITGJ'IBHOfI ACATCIIBHOCTU — aHAJIN3 U
CUHTE3, CpaBHEHUE, 0000IICHNE, CHCTEMATH3AIINIO, BHISBICHHE PUIUHHO-
CJICACTBCHHBIX CB?ISCfI — JIA I/I3y‘-IeHI/I$[ CBOﬁCTB BCIICCTB U XUMHNUYCCKHUX
peakui, eCTeCTBEHHOHAYYHBIC METOIbI TIO3HAHMS — HAOJIOICHHE, H3MEpPEHUE,
MOJICJTUPOBAHUE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIN).

VY, Tem, T

Tpeﬁona}mﬂ K BBICTABJICHUIO OTMETOK.




O].[eHKa YCTHBIX OTBETOB.

OT1merka «5» - CTaBUTCS B TOM Clly4ae, €CIM y4Yalluics MOKa3blBAET BEPHOEC NMOHUMAHHUE
XUMHUYECKON CYIIHOCTH pPAcCMaTPUBAEMBIX SIBIICHHM M 3aKOHOMEPHOCTEW, 3aKOHOB M
TEOPHUH, TAET TOYHOE OINPEEICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHH,
a TaKXke TMpaBUIbHOE OMpeelieHne XHUMHUYECKUX BEIMYUH, MX EIWHHUI] U CIIOCOOOB
W3MEPEHMsI; TPABUIIHLHO BBIMOJIHSIET YEPTEXKH, CXEMbl M TpaduKH; CTPOUT OTBET IO
cOOCTBEHHOMY IIJIaHy, COMPOBOXKIAET paccka3 HOBBIMHU TMPUMEpPAMH, yMEeT MPUMEHUTH
3HaHUA B HOBOM CUTyallMd IPHU BBHINOJHEHUU MPAKTHUYECKUX 3aJaHUI; MOKET YCTAaHOBUTH
CBSI3b MEX]ly M3YyYae€MbIM U paHee U3yUYECHHBIM MATEepUajoOM IO KypCy XHMHH, a TaK K€ C
MAaTEepHAIOM, YCBOCHHBIM MO U3YUYEHHUIO APYTUX TPEAMETOB.

OTMeTKa «4» - CTABUTCS, €CIIM OTBET YUYCHHKA YIOBICTBOPSIET OCHOBHBIM TPEOOBAHUSIM K
OTBETY Ha «5», HO JaH 0e3 KCIOJb30BaHHS COOCTBEHHOIrO IUIaHA, HOBBIX MPHMEpPOB, 0e3
NpPUMEHEHHs 3HAHUI B HOBOH CUTyaluH, 0e3 UCIIOJIb30BaHUs CBA3CH C paHee U3y4YCHHBIM
MaTepUaJIOM, YCBOCHHBIM IIpU U3YYEHHM APYIMX IPEIAMETOB; €CIM y4YalllMHCs JOITyCTHII
OJIHY OIIMOKY HJIM He 0oJiee IBYX HEOYETOB U MOXKET MX HCIPABUTh CAMOCTOSTEIILHO HIIH
¢ HEOOJIBIIION TOMOIIBIO YUUTEJIS.

OtmeTka «3» - CTABUTCS, €CIIM YYAIIHKCS MPABHIBHO MOHUMAET XUMHUYECKYIO CYIIHOCTD
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEHW, HO B OTBET€ HMEIOTCA OTACIbHbIC
npoOenbl B YCBOGHHHM BOIPOCOM Kypca XHMHH, HE TPETSTCTBYIOIIUE TalbHEHIIeMy
YCBOGHHIO TPOrPaMMHOI0 MarepHajia, yMeeT NpPUMEHSTh IOJy4YeHHble 3HaHUS TpU
pEIIeHHH TPOCTHIX 3a/a4 C HCIOJIh30BAHWEM TOTOBBIX (HOpMYJ, HO 3aTPyAHSETCS TPH
peleHnH 3ajad, TpeOyroImuX MpeoOpa3oBaHUs HEKOTOPBIX (GOpMYIL;IomycTUl He Ooiee
OJIHOM Trpy0Ooit omMOKH U JIByX HENOYEeTOB, He Oosiee oHON Trpy0oil n ogHON He rpyOoit
omnOku, He Oosee NBYX-Tpex He IpyObIX OMMOOK, OJHOM He TpyOoi OmuMOKHM U TPEX
HEJIOYETOB, JOMYCTHII YETHIPE WIIH TISITh HEA0YETOB.

OTtMeTKa «2» - CTAaBUTCS, €CJIM y4YalUiicsl HEe OBNaJeNl OCHOBHBIMH 3HAHUSMU U YMEHUU B
COOTBETCTBUU C TPeOOBaHUSIMH MPOTPAMMBI U JTOTYCTUIT OOJIBIIIE OMUOOK U HEJOUETOB, YEM
HEOOXOIUMO IS OLIEHKH «3% .

Ouenka nMCbMEHHBIX PadoT.
OtMeTKa «5» cTaBUTCS 32 pPabOTY, BHIMOTHEHHYIO TIOJTHOCTBIO 0€3 OMIMOOK M HEJI0YETOB.

OtMmeTKka «4» cTaBUTCS 32 padOTy, BBHINOTHEHHYIO MOJHOCTHIO, HO MPU HAJIWYUHU B HEU HE
Oosee oTHOM rpy0oif OIIMOKK U OJTHOTO HeJ0UYeTa ; He 00JIee TpeX HeJ0UYCTOB.

OTMeTKa «3» CTaBUTCA, €CJIM YYCHHUK BBIMOJIHWII MPaBUILHO HEe MeHee 2/3 Bcel paldoThl
WIN AOMYCTHII He OoJiee 0HO rpy0oil OmmMOKY 1 IByX HEI0UETOB, HE OoJiee 01HOM Ipy0oit
1 OJHOU HerpyOo# ommOKu, He OoJiee TpeX HerpyObIX OUTMOOK, OJTHON HErpyOoi OMMOKH U
TPEX HEJO0YETOB, IPH HAIUYUU YETHIPEX-TISITH HEI0UETOB.

OTtMmeTKa «2» CTaBUTCS, €CITM YUCIIO OMIKMOOK U HEI0UYETOB MPEBBICUIIO HOPMY OLIEHKH «3»
WJIM BBITIOJTHEHO MPaBUWIIbHO MeHee 2/3 Bcell paboThI.

Onenka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX PadoT.

[Ikana nepeBoa B MATUOAITBHYIO CUCTEMY OIEHKH
OtMmetka «5» craButcs 3a BoinostHeHHE 90-100% paboThI.
OtmeTKka «4» craBuTcs 3a BeinoiaHeHue 70-89 % paboTsr;
OtMmetka «3» craBuTcs 3a BoimosiHeHHE 50-69%

OTMeTKa «2» CTaBUTCHA 3a BEINIOJIHEeHHE MeHee 50%,

Kpurtepun onieHnBaHUs TECTOBBIX KOHTPOJILHBIX padoT.



[lIkana nepeBoja B NATHOAIIIBHYIO CUCTEMY OLEHKU
OtmeTka «5» craButcs 3a BeimonHeHue 90-100% paboTsl.
OtMmeTka «4» craButcs 3a BoiotHeHHE 70-89 % paboThI;
OtMmetka «3» craBuTcs 3a BbinosnHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BhINOJIHEHKE MeHee 50%,

Kputepun ouneHuMBaHUsI  JKCIHEPHMMEHTAJBHBIX YMeHMH  (1a0opaToOpHbBIe M
NpaKTHYeCKue 3a1aHus).

OtmeTka «5» cTaBUTCSA eciM paboTa BBHINOJHEHA IOJHOCTBIO M TPABUIIBHO, CIHEJIAHBI
MIpaBUJIbHbIE HAOIIOICHUS U BBIBOJIBL;

HKCIEPUMEHT OCYILIECTBIIECH MO IJIaHy C YYETOM TEXHHMKH 0€30IacCHOCTH U MpaBU paboThI C
BelIeCTBaMH U 000py0BaHUEM;

NPOSIBJIIEHBl OPTaHU3AIMOHHO - TPYAOBBIE YMEHHS, MOJJIECPKUBAIOTCS YHCTOTAa pabovero
MecTa U MOPAJIOK (Ha CTOJIe, SKOHOMHO HCIOJIB3YIOTCSl PEaKTHBBI)

OtmeTKka «4» CTaBUTCI €CIH pa60Ta BBIIIOJIHCHA IIPaBUJIBHO, CACJIAHBI ITPABUJIBHBIC
HAOMIO/IEHUST U BBIBOJBI, HO TMPU OSTOM OHKCIEPUMEHT TMPOBEACH HE MOJHOCTHIO WIIH
JIOTTYIIIEHBI HECYIIIECTBEHHBIC OMMOKHU B pabOTE C BEHIECTBAMHU U 000PYIOBAHUEM.

OTMeTKa «3» CTaBUTCS €CIIU pa60Ta BBITIOJIHCHA IMPABUJIBHO HC MCHEC YCM HAIIOJIOBHHY
WIK JOMYyIIeHAa CYIIECTBEHHAas OIIMOKa B XOJe¢ OKCIepUMEHTa B OOBSCHEHUH, B
obopmiieHnn pabOThI, B COONIOJICHUU TPAaBUJI TEXHUKH O€30MacHOCTH Ha paboTe C Be-
[IeCTBaMH U 000pYAOBaHUEM, KOTOPASI UCIIPABIISECTCS MO TPEOOBAHUIO YUUTEIS

OtMeTKa «2» CTaBUTCS €CIH JOMYIICHBI Ooliee NBYX CYIIECTBEHHBIX OMIMOOK B XOJE:
IKCIIEPUMEHTa, B OOBSCHCHHH, B OPOPMIICHUU PaOOTHI, B COOJIOJCHUH TPABWII TEXHUKH
0e30MacHOCTH MPHU PadOTE ¢ BEIIECTBAMU U 000pYAOBaHHUEM, KOTOPBIC YUALTHIICS HE MOXKET
WCIIPABUTD JIAXKE TI0 TPEOOBAHUIO YUUTEIIS.

OueHka NpoeKTHBIX padoT.

OTMeTKa «5» CTaBUTCA €CNM IIEeTb Y€TKO cHopMylIrMpoBaHa M yOEIUTEITHHO O00OOCHOBaHA.
[IpencraBieH pa3BepHYTHIN IJIAH JOCTHIKEHHUS IENHM TMpoekTa. Tema MpoeKkTa pacKpbiTa
MOJTHOCTEIO " HCUYEPTIBIBAOIIIE.

PabGota comepXHT MOCTaTOYHO TONHYI HWH(MOPMALMI0O W3 Pa3INYHBIX HCTOYHUKOB.
[Ipencrarnen aHamu3 CUTyaIMi, CKJIAIbIBABIINXCS B X0/1€ PaOOTHI, CAeIaHbl HEOOXO0IUMBIE
BBIBOJIbI, HAMEYEHBI TEePCHEKTUBBI padoThl. PaboTa oTnu4aercs TBOPYECKUM TMOIXOIOM,
COOCTBEHHBIM OPHTHHAJIBHBIM OTHOIIIGHWEM aBTOpa K Wiee MpoekTta. PaboTa oTimuaeTcs
YeTKUM U TPaMOTHBIM OQOpPMJICHHMEM B TOYHOM COOTBETCTBHH C YCTaHOBICHHBIMU
IpaBWJIaMy. BEICTYIUICHHE COOTBETCTBYIOT TPEOOBAHHSIM IPOBEICHUS MTPE3CHTAIINH, OHO HE
BHIIIIJIO 32 paMKHU peErjaMeHTa, aBTOp BIaJeeT KyJIbTypod OOIICHHS C ayAuTOpUEH,
MPE3CHTAlUsI XOPOIINO TIOJTOTOBJIEHA, aBTOPY YJAJoCh 3aWMHTEPECOBATH ayJUTOPHIO.
[TpoayKT TMONHOCTBIO COOTBETCTBYET TpeOOBaHMAM KauecTBa (DCTETHUYEH, YI00eH B
WCITOJIb30BAHNUU, COOTBETCTBYET 3asIBJICHHBIM IICJISIM).

OtmeTka «4» cTaBUTCS eclid Ledb chopMynupoBaHa, HO He obocHoBaHa. [IpencraBineH
KpaTKUH IJIaH JOCTHKEHUS [IeTU MpoekTa. Tema mpoekTa pacKphiTa He MOJHOCThI0. PaboTa
COJICP)KUT HE3HAYMTENbHBIH 00beM TMoaxonsmeid WHGOPMAIUK U3 OTPAHMYCHHOTO YHCTIa
OJIHOTHITHBIX HMCTOYHHMKOB. [IpencraBiieH pa3BepHYTHIH 0030p pabOThl MO JOCTHUKCHHIO
1esel, 3asABJIeHHbIX B MpoekTe. PaboTa camocTosTeNnbHAsI, I€MOHCTPUPYIOLIAs CEPhE3HYIO



3aMHTEPECOBAHHOCTh aBTOpa, NIPEANPHUHATA MMONBITKA IPEACTABUTh JIMUHBIM B3IV HA TEMY
MIPOEKTa, MPUMEHEHBI AJIEMEHThI TBOpuecTBa. [IpeAnpuHATH NONBITKH 0POPMUTH PaboTy B
COOTBETCTBUU C YCTAHOBJICHHBIMU IIPABUJIAMHU, IIPUAATH € COOTBETCTBYIOIIYIO CTPYKTYDY.
BricTyIieHre coOTBETCTBYIOT TpeOOBAaHUSAM MPOBEIEHUS MPE3EHTALMK, OHO HE BBIILIO 32
paMKH perjiaMeHTa, HO aBTOp He BJaJieeT KyJIbTYpod oOLIeHHs C ayauTopuei (ymeHue
OTBeuYaTh Ha BOIIPOCHI, JOKA3bIBATh TOUKY 3peHHs ). [[poAyKT HE MOTHOCTHIO COOTBETCTBYET
TpeOOBaHUAM KauecTBa

OtmeTka «3» CTaBUTCA €CIU 1eNb cHOpMYyITUpOBaHA HEUYETKO JINOO He chopMyupoBaHa.
IIpencraBneHHbI TUIAH HE BENET K JOCTMIKEHUIO IIEJIM NpoeKTa. Tema MmpoekTa packpbiTa
¢parmenTapHo. bosbiias 4acTe mpeAcTaBICHHOW WHGpOpPMAalMM HE OTHOCHTCS K TeMe
paboThl. AHaIM3 3aMEHEH KPAaTKUM OMMCAaHUEM XOJla U MOopsiiKa paboTbl. ABTOp MPOSIBHII
HE3HAYUTEIbHBIM UHTEPEC K TEME MPOEKTA, HO HE MIPOJEMOHCTPUPOBAJI CAMOCTOATEIBHOCTH
B paloTe, HE HCIOJIB30BaJl BO3MOKHOCTH TBOPYECKOTO MOAX0Aa. B muchbMeHHON 4YacTu
paboOThl OTCYTCTBYIOT YCTaHOBJICHHBIC IpaBUJIaMHM TMOPSAIOK M 4YeTKas CTPYKTypa,
JIOTIyIIEHb! OIMOKM B oQopmileHHU. BBICTymeHHe He COOTBETCTBYET TpeOOBaHUSAM
NpoBe/IeHUs Npe3eHTauu. [IpoeKTHBIN MPOAYKT HE COOTBETCTBYET TPEOOBAHUSAM KauecTBa
(acTeTnka, y100CTBO UCIIOIB30BAHMSI, COOTBETCTBUE 3asBJICHHBIM IICIISIM )

Ounenka ymeHMii peliaTh pacyeTHbIe 3a4a4M.

OTtMeTKa «5» CTAaBUTCS €CIIM B JIOTHYSCKOM PACCYKICHUU U PEUICHUU HET OMIMOOK, 3a/1aua
pelieHa palMoOHAIBHBIM CITOCOOOM;

OtMmeTKa «4» CTaBUTCS €CJH B JOTHUYECKOM PACCyKJIEHUU U PELIECHUS HET CYIECTBEHHBIX
omMOOoK, HO 3a/1a4ya pelleHa HepalMOHAIBHBIM CIIOCOOOM, WIIM JOIMYIIEHO He 0ojee IBYX
HECYIIIECTBEHHBIX OIIHOOK.

OtMeTKka «3» CTAaBUTCS €CIIM B JIOTHYECCKOM PacCCyKI€HUN HET CYIICCTBCHHBIX OIHI/I6OK, HO
JO0IMyHICHA CyIIECTBCHHAA OIIMOKA B MAaTEMAaTHYECKHUX pacucTax.

OTMmeTKa «2» CTaBUTCS €CIIM UMEETCS CYIIECTBEHHBIE OIIMOKU B JIOTHYECKOM pacCy>KICHUU
U B PEIICHUH.

Onenka yMeHI/Iﬁ peliaThb IKCICEPUMEHTAJIbHBIC 3a/1a9H.

HpI/I OLICHKE J3TOro yMCHHA CICAYCT YUYHUTHIBATH Ha6J'IIO,I[eHI/IH YUUTEIIA U MIPEABABIISACMBIC
ydalmuMmces pe3yJibTaThbl BBIITIOJIHCHUS OIIBITOB.

OTMeTKa «5» CTaBUTCS €CIU IJIaH peICHUA 3aaa4r COCTABJICH IMPABUJIBHO, OCYIICCTBIICH
HOI{GOp XUMHUYCCKUX PCAKTUBOB H O60py,ZLOBaHI/ISI, JaHO ITOJIHOC OOBSICHEHUE U CACIIaHbI
BBIBOJbI.

OTtMmeTKa «4» CTaBUTCS €CJH IJIaH PEIIeHUs COCTABIEH MPABUIBHO, OCYIIECTBICH MOA00D
XUMHUYECKHX PEAKTHBOB M OOOpPYAOBaHHWS. JOMYIICHO HE 0oJiee NBYX HECYIIECTBEHHBIX
omMOO0K (B 00OBSICHEHUH U BBIBOJIAX ).

OTMeTKa «2» CTaBUTCSH SCIH ILIAH peuICHrd COCTAaBJICH IMPABUJIBHO, OCYIICCTBIICH HOI[60p
XUMHYECKHUX PCAKTHUBOB 1 O60py,I[OBaHI/ISI. JoIylmicHa CylmeCTBCHHAasA omnOKa B 00bICHEHNH
" BBIBOJax.

OTMeTKa «2» CTaBUTCS €CIM JOMYIICHBI JBE W Oosiee OMMOKK (B TIJIaHE PEIICHUS, B
no100pe XUMUYECKUX, PEAKTUBOB U 000PY0BaHUS, B O0BICHEHUH U BHIBO/IAX ).



Ounenka pedepara.

H3nmoxxeHHOe ITOHMMAaHHE pe(bepaTa KaK HLCJIOCTHOroO aBTOPCKOTO TEKCTa ONPCACIISACT
KPUTCPHUH €TI0 OLICHKU:

- HOBU3HA TEKCTa;
- 000CHOBaHHOCTh BBIOOPA HCTOYHUKA,;

- CTETICHb PACKPBITUS CYITHOCTH BOIIPOCA;

- coOroieHus TpeboBaHu K 0(hOPMIICHHUIO.
HoBn3na tekcra:

a) aKTyaJIbHOCTb TEMBI UCCIICJOBAHMS;

0) HOBM3HAa M CAMOCTOSITEIFHOCTh B IIOCTAaHOBKE MpOOJIeMbl, (pOpMyJIHpOBaHHE HOBOIO
acIieKTa U3BECTHOU MPOOIIEMBI;

B) YMEHHUE paboTaTh C JINTEPATYPOH, CHCTEMaTU3UPOBATh U CTPYKTYPUPOBATH MaTepua,
I') CAMOCTOSITEIIBHOCTh OIIEHOK H CYKJICHUH;

1) CTUJICBOE €JIMHCTBO TEKCTA, €IIMHCTBO JKAaHPOBBIX YEPT.

CreneHb pacKpBITHS CYIIIHOCTH BOIPOCA:

a) COOTBETCTBHUE IIJIaHA TeMe pedepara;

0) COOTBETCTBHUE COJICpXKAHUS TEME U TIaHy pedepara;

B) MIOJTHOTA U TIyOWHA 3HAHUI 110 TeMe;

r) yMeHrne 0000mare, AeaTh BBIBOABI, CONIOCTABIATH PA3IMYHBIE TOYKH 3PEHUS 10 OJJHOMY
BOIIPOCY

O60CHOBaHHOCTH BHIOOPA UICTOUHUKOB!

a) OIICHKA MCIOJIb30BAHHOM JTUTEPATYPHI: IPUBJICYCHBI JIM HanOoJiee N3BECTHBIC Pa0OTHI TI0
TeMe WcchefAoBaHus (B T.4. KypHaJIbHbIE MMyOMUKAllMU TOCIEIHUX JIeT, TOCIEeIHUE
CTATUCTUYECKUE JAHHBIC, CBOJIKH, CTIPABKH H T.1I.).

CoOmronenue TpeboBaHUM K 0(hOPMIIEHUIO:

a) HACKOJIbKO, BEpHO, O(GOPMIICHBI CCBUIKM Ha HCIOJb3YyEMYIO JIUTEpaTypy, CIHCOK
JUTEPATYphI; O) OIIEHKAa TPAMOTHOCTH W KYJBTYPbl M3JI0KEeHUS (B T.4. opdorpadhuyeckou,
IIyHKTYallHOHHOM, CTUJIMCTUYECKOM KYJIbTYpbI), BIaIeHUE TEPMUHOJIOTUEN;

B) cobOmoieHne TpeboBaHmil K 00bEMY pedepara.
Yyamuiics npeacTaBiseT pedepaT Ha PEeH3UI0 HE MO3/IHEE YKa3aHHOTO CPOKa.
Jnst yeTHOrO BBICTYIUICHHS yuaniemycst g1octatouo 10-20 MuHyT.

OTmeTKa «5» CTaBHUTCS €CIIM  BBITIOJHEHBI BCe TpeOOBaHWS K HANKMCAHUIO W 3aIUTe
pedepara: o603HayeHa npodieMa U 0O00CHOBaHA €€ aKTyallbHOCTh, CAETaH KPaTKUN aHaIu3
Pa3MMYHBIX TOYEK 3pEHHS Ha pPAacCMAaTPUBAEMyI0 MPOOJEeMy M JIOTUYHO H3JI0XKEHa
COOCTBEHHAs MO3UIHS, CPOPMYIUPOBAHBI BHIBOIBI, TEMA PACKPHITa MOJHOCTHIO, BBIICPKAH
00BEM, cOoOMI0IeHBI TPeOOBaHUS K BHEIIHEMY O(GOPMIICHHIO, JaHbl MPaBUJIbHbIE OTBETHI Ha
JIOTIOJTHUTEIIBHBIE BOIIPOCHI.

OTtmeTKka «4» CTaBUTCA €CJIM BBINOJIHEHBI OCHOBHBIE TPEOOBaHUs K pedepaTy U ero 3amure
BBITIOJIHEHBI, HO MPU 3TOM JIONYILIEHBI HENOYETHL. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0)KEHUU MaTepuana; OTCYTCTBYET JIOTMYECKas IOCJIEOBATEIbHOCTh B CYXKICHUSX; HE
BblJIepkaH 00bEM pedepara; MMEIOTCS YHyIIeHUs B OQOPMIICHMH; HA JONOJIHUTENIbHBIE
BOIPOCHI IIPU 3aILUTE 1aHbl HETIOJIHbIE OTBETHI.



OtMmeTka «3» CTaBUTCS €CITH HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOoBaHUI K
pedepupoBanuio. B yacTHOCTH: TeMa OCBEIeHa JIUITh YaCTUYHO; JOMYIICHB! (haKTHICCKUE
OIIMOKY B cofiepkaHuM pedepaTa WK MPH OTBETE HA JOMOJIHUTEIHHBIE BOIPOCHL;, BO BpeMs
3aIUTHl OTCYTCTBYET BHIBOI.

OtmeTka «2» cCTaBUTC ecld Tema pedepaTa HE pacKkpbiTa, OOHApYyKUBAETCA
CYILLIECTBEHHOE HEMTOHUMaHUE IPOOJIEMBI



I'pa¢uk KOHTPOJIBLHBIX Pa0OT

25.09.2024-Bxoanas koHTpoJbHasg padora (9ABBI)
29.10.2024-KonTponbHas pabora Nel
1o TeM «JEKTPOIUTHYECKAs! TUCCOIMAIUsl. XUMHUUYECKHE PEaKIui B PACTBOPAX)
(9ABBI)
19.03.2025 KoutposnbHass pabota Ne2 mno Tteme: «Hemeramnsl u ux
coenunenus» (9ABBI)

14.05.2025-KonTtponbHass pabora Ne3 mo Teme: «Metauibl U UX
coeaunenus » (9ABBI)
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