MynununanbHOe 0011e00pa30BaTeNbHOE YUPEKICHHUE
HukonaeBckast cpeHsis mKkoia

«PACCMOTPEHO» «COI'JTACOBAHO» «YTBEPXJIAYO»

Ha 3acepanuu [IMO yuuteneit 3am.aupekropa no YBP mupexkrop MOY Huxkonaesckas CILI

OUOoJIOTUY, XMMUU Caymkuna T.A. Tropuna M.H.
PykoBonurens LIMO NBanosa H.10. 27.08.2024 . [Tpuxa3z Ne ot 29.08.2024 r.
[Iporokon Ne 1 ot 26.08.2024 r.

TopuHa
MpyHa oo TR
porpaMma
HnkonaesHa

Y4eOHblil npeaMeT (Kypc, MOAYJIb): XUMHUS
Knaace: 8 A,b,B
YpoBeHb 00111€r0 00pa3oBaHusi: OCHOBHOE 0O0IIee
Yyureab:

Cpok peanu3anuu nporpammbi: 2024/2025 y4eOHbIi roa

KoanuyecTBo 4yacoB 1o yueOHOMY IUIAHY: BCEro 68 4acoB B roj; 2 yaca B HEJIETIO

Pabouasi nporpaMmma cocTaBjieHa B COOTBETCTBHH €O CJIEIYIOIIMMH HOPMATUBHBIMH JOKYMEHTAMH:

- 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.

Pabouyro nporpammy cocraBmii(a):

MOJIUCH pacuIu(poBKa IOIIUCH



1.Il1annpyemble pe3y1bTaThl 0CBOCHUSI Y4eOHOI0 NpeaMeTa

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS IPOTrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus
JOCTUTAIOTCS B XOJe OOYy4YeHHsT XHMHU B €IMHCTBE Y4YeOHOM M BOCIHTATEIHHON
NeSITeIbHOCTH B COOTBETCTBMM C TPAJUIMOHHBIMH POCCHUMCKMMHU COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, NMPHHATHIMA B OOIIECTBE MpaBHJIAMH W HOPMaMHU
MOBEJICHUS U CHOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHMSA, CAMOPA3BUTHUS W COLMAIN3ALUU
oOyyJarouuxcsi.

JIMYHOCTHBIE pe3yNbTaThl OTPaKAalOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMH U PACILIUPEHUE ONBITA IEATEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YAaCTH:

1) naTproTUYECKOTr0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KyJIbTYpPHOMY, MCTOPUYECKOMY U HAyYHOMY
HACJIE/INIO, TTOHMMAaHMs 3HAYEHUS XMMUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHOM MH(OPMaLUEl 0 NepeaoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOI M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00 yCTpPOWCTBE
MHpa 1 0011ecTBa;

2) rpa)x/1aHCKOT'0 BOCIIUTAHUSA:

OpEeACTaBICHNUs O COLMAJIbHBIX HOpPMax M NPaBWIAX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUIGKTHBE, KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, Yy4eOHO-
UCCIIEIOBATEIbCKOM, TBOPYECKOW M JPYyTUX BUAAX JEATENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOW JESATENIbHOCTH IMPHU BBINOJIHEHUM Y4E€OHBIX, MO3HABaTENbHBIX
3aa4, BBINOJHEHUM XHMHUYECKMX OHKCIEPUMEHTOB, CO3/JaHUU Y4EeOHBIX IPOEKTOB,
CTpEMJICHHSI K B3aUMONOHUMAHMIO M B3aUMOIIOMOILIM B Ipolecce 3TOoH  ydeOHOM
JeSITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEIEHHME M IOCTYNKU CBOMX TOBAapHILEH C
MO3UIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN TIOCTYIKOB;

3) LIEHHOCTH HayYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX  MPEACTABIEHUH O  BeUleCTBE M XMMMYECKOH  peakiuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABISIOIIMX OCHOBY JJIS
NOHUMAaHUS CYLUIHOCTM HAay4YHOM KapTHHBl MHUpA, TNPEACTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOAbI, B3aUMOCBS3AX YEIOBEKa C MPUPOIHON Cpeo, O posIn
XUMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIX MOTHBOB, HAIpPAaBJICHHBIX Ha IOJlyu€HHE HOBBIX 3HAHUH MO XHMMHU,
HEOOXOIMMBIX [Tl O0BSICHEHUS HAOII0JaeMbIX TIPOIIECCOB U SIBJICHUH;

MO3HABATENbHOW, MH(OPMAIIMOHHONW M YWTATEIbCKOW KYJIBTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHON padOThl ¢ YUYEOHBIMU TEKCTaMH, CIIPABOYHOW JINTEPATYypOH, AOCTYIHBIMU
TEXHUYECKUMU CpeCTBaMU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeca K OOyYeHWIO M TO3HAHHIO, JIOO03HATEIHLHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW U HCCIEeN0BATEIbCKON JAEATENbHOCTH, K OCO3HAHHOMY
BHIOOPY HATPABJICHHOCTH M YPOBHS 00yYEHUS B JAJIbHEHIIEM;

4) hbopMHUpOBaHUS KYJIBTYPhI 37J0POBBSI:

OCO3HAHHUS LIEHHOCTH KM3HHU, OTBETCTBEHHOT'O OTHOIIEHMSI K CBOEMY 3JI0pPOBbIO, YCTAaHOBKHU
Ha 370pOBBIA 00pa3 >KM3HMU, OCO3HAHMS IOCIEACTBUN U HENPHUITHUS BPEIHBIX MPUBBIUEK
(ynorpeOyieHusI aNKorois, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COONIOJIECHHS TPaBUI
6€30I1aCHOCTH IIPU OOPALIEHUH C XUMUYECKMMH BEIIECTBAaMH B OBITY U peallbHON )KU3HHU;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpeca K MPAaKTUYECKOMY M3YyUEHHUIO Impodeccuil U TpyAa pa3iMyHOIro poja, yBakeHUE K
TpyLy U pe3yjbTaTaM TPYIOBOM JEATENbHOCTH, B TOM YHCJIE HA OCHOBE IMPUMEHEHMSI
OpPEIMETHBIX 3HAHMM 1O XHMMHH, OCO3HAHHOIO BBIOOpA HMHIUBUAYaTbHOH TPAaeKTOPUHU
IPOAODKEHNUs O0pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XUMHH,



0OIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCTIeNTHOW MPOPECCHOHATHHON NEATEIBHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTD aJJalITUPOBATHCS B TPOPECCHOHAIBHON CPEJIE;
6) DKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIIEHHUS K MPUPOJIe KaK MCTOYHUKY XU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMsI, TOHUMAaHUs IICHHOCTH 3I0POBOTO U 0€30MacHOr0 00pasa >KU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3WYECKOMY WM TCHUXHYECKOMY 370POBBIO,
OCO3HaHHUsI IICHHOCTH COOMNIOJCHUS TpaBWi O€30MacHOr0 TOBEACHUS TpuU padore ¢
BEIIIECTBAMM, a TAK)KE B CUTyallUX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HH JIFOACH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJIy9aeMble TPU U3YYCHHH XUMUH, JJIs PEIIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIeW MPUPOJHON CpeaOi, MOBBIMIEHHUS YPOBHS HSKOJIOTHYECKOU
KyJbTYpbl, OCO3HaHUSI TIOOATBHOTO XapakTepa OHKOJOTMYECKUX TpoOieM U TyTed ux
pEelIeHHs TOCPEICTBOM METOIOB XUMHH;

HKOJOTUYECKOTO  MBILIUICHUSI, YMEHHUS PYKOBOJCTBOBATbCS MM B  II03HABaTEIbHOM,
KOMMYHUKATUBHOM M COLIMATIbHON MTPAKTHKE.

MetanpeamerHbie pe3yiabTaTbl. B cocTaBe MeTampeIMETHBIX Pe3yJbTaToOB
BBIJICTISIIOT 3HAYMMBbIE A1 (OPMUPOBAHUS MHUPOBO33PEHHUs OOIICHAYYHBbIC TIOHATHS (3aKOH,
TEOpHsi, TMPUHIINI, TUTIOTEe3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT M JIPYTOE.), KOTOPHIC
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpeIMeTax M TO3BOJSIOT Ha OCHOBE
3HAaHUN W3 DTHX MPEAMETOB (POPMHUPOBATH MPECTABICHHWE O IEIOCTHOM HAyYHOW KapTHUHE
MHUpa, U YHUBEpcalbHbIe Yy4eOHbIC JeHCTBUS (MTO3HABATENIbHBIE, KOMMYHHUKATHBHEIC,
PETYJSTUBHBIE), KOTOPhIE 00ECIeYnBaOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW JesATeNbHOCTH. MeTanpeaMeTHbIE Pe3ybTaThl
OCBOCHHMSI ~ 00pa3oBaTeNbHOM  MpOrpaMMbl 1O  XHMHHM  OTPAKAIOT  OBJIAJICHUE
YHHMBEPCAJbHBIMH N03HABATEJIbHBIMH /I€/iCTBUSIMH, B TOM YHUCJIE:

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

YMEHHUE HUCTIOIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI IPU OCBOCHUU 3HAHUMN: pACKPHIBAThH
CMBICJT XUMHUYECKUX TIOHATHH (BBIAEIATh HMX XapaKTEpHbIC TPHU3HAKH, YCTAaHABIIMBATH
B3aMIMOCBSI3b C JIPYTUMH MOHSATHIMH), HCIONB30BATh MOHITUS JJI OOBSICHEHUS OTIEIbHBIX
($hakTOB W SBIEHUH, BHIOMPATh OCHOBAHMUS W KPUTEPHUH IS KIACCHU(PUKAIMH XUMHUUYECKHX
BEILIECTB U XMMUYECKHX PEaKlMid, yCTAaHABIUBATH NMPUUYUHHOCIECIACTBEHHBIE CBSI3U MEXKIY
00BbEeKTaMU U3YUYECHUS, CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHIYKTHBHBIC, 1€ TyKTUBHbBIC, TIO
AHAJIOTUH), MPOBOAUTH BHIBOIBI U 3aKJIFOUCHMUS;

yMEHHE TPHUMEHSATh B TPOIECCEe TO3HAHMS TMOHATHUS (MIPEAMETHBIE W METANpeIMETHBIC),
CHUMBOJIMYECKUE (3HAKOBBIC) MOJENH, UCIOJIb3yeMble B XUMHUHU, MPEeoOpPa3OBLIBATh IIUPOKO
MPUMEHSEMbIE B XUMUU MOJIEITHHBIC MPECTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMH4ueckass QGopMmyia W ypaBHEHHE XHUMHUYECKOHW peakIMu — TpU pPElIeHUU Y4eOHO-
MMO3HABATENIbHBIX 3aJa4, C YYETOM OTHUX MOJCIBHBIX MPEACTABICHUN BBISBISATh H
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA U3y4aeMbIX O0BEKTOB — XMMHUECKHUX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISIBISITH OOIINE 3aKOHOMEPHOCTH, MPUYNHHOCIIEACTBEHHBIE CBSI3H U
MPOTUBOPEYHS B U3YUaEMBbIX IpOIleccax U SBJICHUSIX;

2) 6a30BbIE UCCIIEIOBATEIBCKUE ICHCTBUS:

YMEHHUE MCHOJIb30BaTh MOCTABIECHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKe
B KauyeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIIOTE3Bl 10 TMPOBEPKE NPABHUIHHOCTH
BBICKA3bIBAEMbIX CYKICHUII;

MpUOOpPETEHUE OMBITa MO ITUIAHUPOBAHWIO, OPTraHU3AIlMM W TIPOBEJCHUIO YYCHHUYECKHUX
OKCMIEPUMEHTOB: YMEHUE HAOI0IaTh 32 XOJOM MpOIecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATH
ero pesynbTar, (HopMyJUpoBaTh OOOOIMIEHHWS W BBIBOABI IO pe3yjbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIEIIaHHOM padoTe;

3) pabora ¢ uadopmaruei:

yYMEHHE BBIOMpATh, AaHAM3UPOBATh U WHTEPIPETHUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U
dbopM TIpeACTAaBICHHS, TMOJIYyYaeMyl0 U3 pPa3HbIX HWCTOYHUKOB (HAYYHO-TIOMYJISIpHAS



auTepaTypa XMMHUYECKOTO COJIep>KaHusi, CIpaBOYHbIE TocoOus, pecypcsl HWHTepHeTa),
KPUTHYCCKH OIICHUBATH MPOTHBOPEUNBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;
YMEHHE MPUMEHSTh Pa3IMyHbIe METOJBI U 3alpOChl MpU MOUCKE U OTOOpe MH(MOpMALUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX I BBITIOJHCHHUS YYEOHBIX M ITO3HABATEIBHBIX
3ala4  OMpeAeNEHHOro0 TWMA, MPHOOpETeHHWE OmbITa B  OONACTH  HMCIOIH30BAHUS
WHPOPMAITMOHHOKOMMYHHKATUBHBIX ~ TEXHOJIOTHHA, OBJIJICHUE KYJBTYpOH aKTHBHOTO
WCTIONTb30BAHUS PA3NIUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO
dopMmy mpencTaBiIeHHs WHPOPMANWK U HILUTIOCTPUPOBATH PEIIaeMble 33a1a4d HECIOKHBIMHU
CXeMaMH, AuarpaMMaMu, APyruMu popMaMu Tpaduku U UX KOMOUHAIIMSIMH,
YMEHHE WCIIOJIb30BaTh M aHAIM3MPOBAaTh B TIporecce Y4eOHOW W HCCIEeTOBATEIhCKOU
NESATENIbHOCTH HMH(QOPMAIMI0 O BIHUSHUMA TPOMBIIIIEHHOCTH, CEIbCKOTO XO3SHCTBA U
TPAHCHOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEBI;
VY oOyuatomierocst 6yayT chopMUPOBAHBI CIIEAYIONINE YHUBEPCAIbHbIE KOMMYHUKATHBHbBIE
NeHCTBUSA:
yMEHHE 3a7aBaTh BOMPOCHI (B X0 Auanora u (WJIn) AUCKYCCHUU) TIO CYIIECTBY 00CYXKIaeMOit
TEMBI, (OPMYJIUPOBATH CBOH TPEIJIOKEHUS OTHOCHUTEIHLHO BBIMOJHCHUS TPEITOKCHHON
3a/1a4u;
MPHOOPETEHUE OIBITa MPE3CHTAIIMHA PE3YJIbTATOB BBITIOJHEHUS XUMHYECKOTO SKCIICPUMEHTA
(mabopatopHOro ombITa, JaO0OPAaTOpHON pPAabOTHl MO HCCIECIOBAHHIO CBOMCTB BEIIECTB,
y4eOHOTO MTPOEKTA);
3aMHTEPECOBAHHOCTh B~ COBMECTHOH  CO  CBEpCTHHKaMH  [O3HABAaTEIbHOH U
HCCIIEIOBATEIILCKON JIESITEIPHOCTH TP PEIICHIH BO3HUKAIONIMX MpoOJIeM Ha OCHOBE y4éra
00X WHTEPECOB M COTJIACOBAHMS MO3ULUN (OOCYKICHHs, OOMEH MHEHUSIMHU, «MO3TOBBIE
HITYPMBD), KOOPJIWHAIIUS COBMECTHBIX JCHCTBHM, ONpEICIICHHE KPUTCPUEB I10 OICHKE
KauyecTBa BBIIIOJIHEHHOUN pabOThI U ApyTHE);
VY obyuaromerocst OyayT cHOpMHUPOBaHBI CICAYIOIMNE YHUBEPCAJIbHbIE PeryjsiTHBHbIE
AeMCTBUSA:
YMEHHE CaMOCTOSATEIBHO OIPENeNATh IEIH JACATSIHHOCTH, TUIAHUPOBATh, OCYIICCTBIISTH,
KOHTPOJIMPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JESATEIBHOCTH, BHIOMpATh
HaubOosnee HQQeKTUBHbIE CHNOCOOBI peuleHus Yy4eOHBIX U TO3HABaTENbHBIX —3ajad,
CaMOCTOSITENIbHO COCTABJISITh MJIM KOPPEKTHPOBATH MPEATIOKEHHBIN aaroOpuT™M ACHCTBHIA MIPH
BBITIOJTHCHAH 3aJIaHUA ¢ YYETOM TOJyYEHHUsS HOBBIX 3HAHWHA 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX M PEAKIMAX, OLIEHWBATh COOTBETCTBUE IOJYYCHHOTO pe3ylibTaTa 3asBICHHOU
1eITH;
YMEHHE HUCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUM.
IIpenMeTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 XHMHH Ha YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHusl.
B cocraBe mpeAMETHBIX pE3yJbTATOB TI0 OCBOCHHIO O00S3aTEIHHOTO  COZICpIKAHUS,
YCTaHOBJICHHOTO JIaHHOW (henepaapbHON paboyeil MporpaMMoil, BBIIETSIOT: OCBOCHHBIE
00yJarOMUMHUCS HAydHBbIC 3HAHHS, YMCHHS WM CIIOCOOBI JICHCTBUH, crenuduyueckue s
NpeIMETHOW 00JacTH «XUMHS», BUABI JACITEIBHOCTH MO TMOJTYYSHHIO HOBOTO 3HAHHUSA, €rO
WHTEPIIPETAINH, NPeoOpa30BaHUI0 M TPHMEHCHHUIO B PA3IUYHBIX YUYEOHBIX W HOBBIX
CUTYalIUsX.
K xonmy oOydeHuss B 8 kiacce y oOyuaromerocss Oyay copMUpOBaHBI CIEAYIOIINE
MpeIMEeTHBIC Pe3yIbTaThl IO XUMUH:
pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TIOHATHUNA: aTOM, MOJIEKYJIa, XUMHUYCCKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOIHOPOIHAs),
BAJICHTHOCTh, OTHOCHTEJIbHAS ATOMHAs M MOJICKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsI Macca, MaccoBas JIOJII XUMHUYECKOTO AJIEMEHTA B COSJAMHEHUH, MOJSIPHBIA 00BEM,
OKCHJl, KHCIIOTa, OCHOBaHHE, COJIb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCICHUS,
XUMHAYECKasi peaknusi, KiacCHUKAIMs pPEakIui: peakiud COCIUHCHUS, PEAKIIUU
pa3oKeHUs, peakiuy 3aMEeUICHUs, PEeakKlui OOMEHa, 9K30- M JHAOTEPMHUYECKUE pPEaKIuH,



TerIoBOM 3((deKT peakiuu, sSAPO aToma, ICKTPOHHBIM CIIOM aToMa, aTOMHas OpOWTab,
paauyc aroma, XMMHUYECKas CBfA3b, MOJIApHAs M HEMoJIsIpHas KOBaJIeHTHasl CBSI3b, MOHHAs
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0JIs1 BellecTBa (MPOLIEHTHAs KOHIIEHTPAIHs)
B PAacTBODE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHH U MPUMEHSTH 3TU MOHSITHS
[P ONMCAHMU BELIECTB U UX MPEBpaIlCHUH;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJIsi COCTaBleHUS (HOpMyN BEIIECTB U YpaBHEHH
XUMHYECKUX PEAKIIUM;

OTpeeIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX, TPUHAIC)KHOCTh BEILECTB K OINpeeIEHHOMY Kilaccy
coeMHeHUN 10 (QopmynaM, BHJ XUMHUYECKOHW CBsI3M (KOBajJeHTHAs ¥ HWOHHAs) B
HEOPraHUYECKUX COECANHEHUSX;

packpbiBaTh cMbIchn  Ilepuogmueckoro 3akona JI.M. MeHneneeBa: JeMOHCTPUPOBATH
NOHMMAHHE TEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHMX D3JIEMEHTOB OT HX
nosio’keHus: B [lepuonnyeckoii cucreme, 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, OCTOSIHCTBA
COCTaBa, AaTOMHOMOJIEKYJISIPHOTO YUYE€HMs, 3aKOHa ABOraJpo, ONUCHIBATh U XapaKTEpU30BaTh
TabinyHyto Gopmy Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3InyaTh MOHSATHS
«rnaBHas moarpynmna (Arpymma)» u «mnobounas nmoarpymma (brpymma)y, mansie u Gonbiiue
NepUoAbl, COOTHOCHTH OOO3HAUEHHUs, KOTOpble HMerTca B Tabmuue «llepuognueckas
cucTeMa XUMHMUYecKux diemeHToB J[.M. MenneneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMU
CTPOEHHS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsj siipa, 00IIee YUCIO0 3JIEKTPOHOB U
pacnpeesIeHue UX M0 IEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHUE JIIEMEHThI, HEOpPraHMYeCKHe BELIeCTBa, XUMHUYECKHE
peakiuu (1o YUCIy U COCTaBy YYacTBYIOIIMX B PEaKIMU BEIIECTB, 10 TEIUIOBOMY 3 (DeKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XMMUYECKHE CBOMCTBA BEIECTB PA3IMYHBIX KIJIACCOB,
MOJATBEPXKJas OINUCAaHUE TMPUMEPaMU MOJEKYISAPHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

MIPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKAHMSI XUMUUECKHUX NPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JeMEHTa Mo (GopMylie COeIMHEHHs, MAacCOBYIO JIOJIO BEILIECTBA B PacTBOpE,
MIPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKON peaKIuy;

IPUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JEATENbHOCTH — aHalu3 U CHUHTE3,
cpaBHeHHME, OO0O0OIIeHHe, CUCTeMaTH3aliio, KiIacCU(UKAIHMIO, BbBIBICHHE MPUYUHHO-
CIIE/ICTBEHHBIX CBSI3€d — Ul HW3Y4YEHMs CBOMCTB BEIIECTB M XHUMUYECKUX pPEaKIuil,
€CTECTBEHHOHAyUYHblE€ METOJbl IO3HAHUS — HAOMIOJEeHHEe, H3MEpPEHHe, MOJEIUpPOBaHUE,
HKCTIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJIEZIOBATh MPABUIIaM IOJIb30BAaHHUS XUMHUECKOW MOCYA0H U J1ab0paTOpHBIM 000pyI0BaHHUEM,
a Takke TMpaBuUiiaM oOOpalleHHsl C BElIeCTBAMH B COOTBETCTBUU C HWHCTPYKLHUSMHU TIO
BBITTOJIHEHUIO  JTAOOPAaTOPHBIX XMMHUYECKHX OMNBITOB 10 TMOJNYYEHHI0 M COOMpPAHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOJAa M  KHCIOpPOJAa), TPUTOTOBIEHUIO PACTBOPOB C
OnpeAeIEHHON MacCOBOWM JOJIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M MPOBOJHTH
XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U KUCIOT C TTOMOIIBIO
UHIMKAaTOPOB (JIakKMyC, (heHOI(PTATICHH, METUIOPAHXK U APYTHE).

2.Coneprkanue y4eOHOI0 npeaMera

1. IlepBoHayaIbHbIC XUMUYECKUE MTOHSITHS .

IIpenmer xumun. Posib XMMUM B KU3HU 4YelIOBEKa. XUMUS B CUCTeMeE Hayk. Tema u
BemecTBa. PU3MYECKUEe CBOMCTBa BEHIECTB. ArperatHoe coctosinue BeniecTB. [loHsiTue o
METO/1aX MO3HaHUs B XUMHH. YHCThIE BellecTBa U cMecH. CIocoObl pa3/iejieHus: CMeCceu.



ATOMBI M MOJIEKYJBl. XMUMHUYECKHE 3J€MEHTBHI. CHUMBOJIBI XMMHUYECKHX DJIEMEHTOB.
IIpocTble u cnoXxHbIe BemecTBa. ATOMHOMOJIEKYJISIPHOE YUYECHHE.

Xumnueckass ¢opmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa BemecTB. OrTHocuTenbHass aroMHas Macca. OTHOCHTENbHas
MOJIEKyJIsIpHasl Macca. MaccoBast 1011 XMMHUUYECKOT0 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BeniectBa. Mok, MoisipHast macca. B3anmMocBs3b KoauyecTBa, MacCchl U
quciIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo popmysiaM XUMHUYECKUX COCTUHEHUH.

®u3nYeCKre U XUMUYECKUE SIBIICHUS. XMMHUYECKasl peakuus U €€ MpHU3HAKU. 3aKOH
COXpaHEHMs Macchl BELIECTB. XHMHYeckHe ypaBHeHMsA. Kiaccupukamus XUMHYECKHX
peaknuii (CoeqMHEHUS, Pa3I0KEHU, 3aMEIICHHsI, OOMEHa).

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYA0H, MpaBuiaMu paboThl
B J1abopaTopuu U npuéMaMu oOpaileHus ¢ J1ad0opaTOpHBIM 00OPYIOBAHHEM, H3yUEHUE U
onucaHue (U3NYECKUX CBOMCTB 0O0pa3loB HEOPraHMYECKUX BEIECTB, HaOIIOACHUE
¢usnyeckux (IUIaBlieHWE BOCKa, TasHUE JIbJla, pacTHpaHUE caxapa B CTYyNKe, KUIEHHE U
KOHJICHCALlUs BOJbI) U XMMHUYECKMX (TOpPEHHE CBEUYH, NMPOKAINBAHME MENHOM IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJICHHWM, HAOMIOIEHWEe W OIMCAaHWE MPU3HAKOB
NPOTEKAHUsI XMMUYECKHX Peaklui (pa3iokeHue caxapa, B3auMoJIecTBUE CEpHON KHUCIIOTHI €
xyopusioM Oapusi, pasnoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMonencTBHE
xkeneza ¢ pactBopoM comu Menu (1), m3yuenue cmocoOoB paszieneHus: cMecei (C TOMOIIbIO
MarHurta, (QUIbTPOBaHUE, BbIAPUBAHHE, AUCTWUIALMA, XpoMarorpadus), NIpOBEICHHE
OYUCTKHM TOBAapEeHHOW coJiM, HaOIIO/IeHHEe M OIMCAaHHWE Pe3yJbTaTOB MPOBEIEHUS OIIbITA,
WUIFOCTPUPYIOLIETO  3aKOH  COXPAaHEHWs  MAacChl, CO3[JaHHE  MOJEIEH  MOJEKYJI
(I1apocTep>KHEBBIX).

2. BaxHeimuye npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTB .

Bosnyx — cMmeck razos. CoctaB Bo3ayxa. Kucnopog — a3neMEHT U pOCTOE BEIIECTBO.
Haxoxnmenue kuciopoma B mpupoje, (pu3nyeckne W XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Okcuasl. Ilpumenenue kucimopoga. CrocoObl TOJMy4YeHUs KUCIOpoaa B
1ab0paTOpUN U MPOMBIIIIIEHHOCTH. KpyroBopoT kucimoposa B ipuposie. O30H — autoTpoITHas
MOU(HUKAIHS KUCIOPOAA.

TemoBoit 3(pPeKT XUMHUECKON peakIuu, TEPMOXUMHUYECKHE YpaBHEHUS, IK30- U
OHAOTEPMUYECKUE DPEAKIMHU. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE BO3[yXa, YCHUJIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylIieHne 030HOBOTO CIOs.

Bomopon — smeMeHT M mpocTtoe BemecTBo. HaxoxkneHuwe Boxopoja B IIPUPOJE,
¢buznyecKkre 1 XuMHUYECKHe CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MosTydeHus. KuciaoTe! u comnu.

Monsipablii 00BEM ra30B. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBorcTBa Boabl. Boma kak pactBopurens. PactBopel. HaceleHHbIE M
HEHACBILIICHHBIE PAcTBOPHI. PacTBOpMMOCTh BemiecTB B Boje. MaccoBas 101 BEILECTBA B
pacTBope. XMMHUYECKHE CBOKMCTBA BOJbl. OcHOBaHUs. Ponb pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bofbl B NpUpPOAE. 3arpsi3HEHNE MPUPOAHBIX BoA. OXpaHa U O4YMCTKA
MPUPOJIHBIX BOI.

Knaccudukanus Heopranmdeckux coenuHeHuid. Okcuzpl. Knaccudukanus okcumos:
coneoOpa3yromue (OCHOBHBbIE, KHCIOTHble, amQOTepHble) U  HecoieoOpasyrolue.
Homenknarypa okcugoB. dusnueckne M XUMUYECKHE CBOMcTBa OKCcHIOB. llomyuenue
OKCH/IOB.

OcnoBanust. Knaccudukainust ocHOBaHUM: HIENOYM M HEPACTBOPHUMBIC OCHOBAHMA.
Howmenknarypa ocHoBanmii. du3znueckue ¥ XMMUYECKHE CBOWCTBA OCHOBaHWU. [lonmyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamumss xucnor. Homenknarypa xkucior. @Pusmueckue U
XMMHYECKHE CBOMCTBA KHUCHOT. Psn aktuBHOocTHM MetayuioB H.H. bexeroBa. Ilonyuenune
KHCJIOT.

Comu. Homenkiatypa conei.

du3nyecKre U XMMUYecKue cBoiicTBa cosel. [lonydenue conei.



I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPraHMYECKUX COCTUHEHUI.

XHWMHUYECKUN SKCIEPUMEHT: Ka4YE€CTBEHHOE OIPEACIICHHE COIEPKAHMUS KHCIOPOJa B
BO3/yXe, IIOJIyueHHe, coOHpaHHe, pAclO3HABaHHWE W M3Y4YCHHE CBOMCTB KHCIOPOAA,
HaOMIO/IEHUE B3aUMOJEHCTBHSI BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHHS U
npeKpaleHust ropeHus (moxapa), 03HaKOMJIGHHE C 00paslamMHu OKCHAOB M ONHCAHUE HX
CBOWMCTB, TIOJIy4CHHE, COOMpPAaHKE, PAacCTiO3HABAHUE U U3YUCHHE CBOWCTB BOJIOPOJA (TOPEHHE),
B3auMoJieiicTBue  Bojopoga ¢ okcuaoM meau  (II)  (BO3MOXHO  HCIIOJIB30BaHHE
BUJICOMATEPHAIIOB), HAOIIOJEHHE OOpa3IOB BEIIECTB KOJMYECTBOM | MOJb, MCCIICIOBAHHE
0COOEHHOCTEH pPACTBOPEHMsI BEIIECTB C PA3IUYHOW pPAaCTBOPHUMOCTHIO, MPUTOTOBJICHUE
pacTBOpPOB € OMpPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBHUE
BOJIBI C MeTalJIaMH (HaTpUEM M KaibliieM) (BO3MOXKHO HCIOJb30BaHUE BUEOMATEPHAJIOB),
UCCJIeJOBaHHE OOpa3I[0OB HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIACCOB, HAOJIOJCHHE
W3MEHEHUs OKpacKM HWHIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3Yy4YEHHE
B3aumojecTBust okcuaa meau (II) ¢ pacTBopoMm cepHOM KHCIOTBI, KUCIOT C METalIaMH,
peakuuil HEeWTpaau3aluy, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO
MeTajula JPYrUM M3 pPAacTBOpa COJIM, PEIIEHHWE OHKCIIEPUMEHTAJBHBIX 3a/1ad 10 TeMe
«Baxuelue K1accbl HEOPraHUYECKUX COETUHEHUI.

3. llepuoaunueckuii 3akoH u Ilepuognueckas cucreMa XHMHYECKHUX DSJIEMEHTOB
.. Menneneesa. Crpoenue aTOMOB. XuMmuueckas CBSI3b. OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

[lepBble TOMBITKKM KJIACCH(PUKALMU XUMHUYECKHX 3y1eMeHTOB. [loHsATHe O rpymnmax
CXOIHBIX AJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METAJUIbl, TaJIOT€Hbl, WHEPTHBIE
rasbl). DIIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIe OKCH/IBI U TUAPOKCHIBL.

Ilepuonnueckuii  3akoH. Ilepuoamdyeckass cucremMa XUMHUYECKHUX  DJIEMEHTOB
J.W. MenpneneeBa. KopoTkomnepuonnas u uiMHHONepuonHas ¢opmsl Ilepuognueckoit
cucteMbl xuMudeckux anemeHToB [[.U. MenneneeBa. Ilepmoasl m rpynmsl. dusnyeckuii
CMBICII IOPSIAKOBOIO HOMEPA, HOMEPOB MEPHOJA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronel. OnekTpossl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX 3JeMeHTOB Ileproanyeckoit
cuctemsl J[.M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO 3JIEMEHTA IO €ro MOJIOKEHUIO B
Ilepunonnueckoni cucreMe /1.11. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHHUs  paguyca  aTOMOB  XHMHUYECKHUX  3JEMEHTOB,
METAIIMYECKMX M HEMETAJUIMYECKUX CBOMCTB IO TpymnmaM M NEpUOAaM. 3HA4YEeHHE
[Tepuoanueckoro 3akoHa U [leproguueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JJIsl pa3BUTHS
HayKHy U npakTtuku. .M. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuyeckass  cBa3b.  KoBasieHTHass  (mojisipHas W HEMOJIsIpHasi)  CBSI3b.
ONEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. VIoHHAas1 CBA3b.

Crenenbp oxkuciieHus. OKHUCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUI 3KCIEPUMEHT: U3yUdeHHE 00pa3lloB BEIIECTB METAIIOB U HEMETAJIOB,
B3aMMOJEICTBHE THAPOKCHA IIUHKA C paCTBOPaMH KUCJIOT U LIEJN0YEH, IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX —peakuuid (TopeHue,
PEaKIMU Pa3I0KEHHSI, COSMHEHUS).

4. MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeIMETHBIX CBs3€ IpU H3YYEeHMM XMMHMM B 8 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHOHAYUYHBIX MOHSATHH, Tak U
NOHATHUMN, SIBISAIOLIUXCA CHUCTEMHBIMU JUIsI OTACIBHBIX IPEIMETOB €CTECTBEHHOHAYyYHOI'O
UKJIA.

OOue ecTecTBEeHHOHAy4YHbIE TMOHATHA: HAy4HbIM (pakT, rumoresa, TEOpHs, 3aKOH,
aHaJIW3, CHUHTE3, KilaccUPUKaAlUs, TEePUOJUYHOCTb, HAONIOJCHHE,  OKCIEPHUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHUE.



®dusnka: maTepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJ, HW30TOMbI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SJECKTPUUCCKUM 3apsJl, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, Ta3, PU3NUYECKUE BEIUYMHBI, €AUHULIBI H3MEPEHHUs, KOCMOC, TUTAHETHI,

3BE3 161, ComHILE.

buonorus: porocunres, neixanue, 6uochepa.
['eorpadusi: armocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOAbI, IOJIE3HBIE
UCKOIIaeMble, TOTUTUBO, BOJTHBIC PECYPCHI.

3. TemaTnyeckoe NJIAHUPOBAHHME

HaumenoBanue pasnena\remMbl

KomnuectBo yacos

dopwma ydera paboueit
pOrpaMMbl BOCTIUTAHHUS

HaganpHble TOHITHS U 3aKOHBI
XNMHH

20

MaKCHUMaJIbHOE  HCIOJb30BaHUE
BOCIIUTATEIbHBIX BO3MOXKHOCTEH
CoJiepKaHus y4eOHBIX
MpeIMETOB i1 (OPMUPOBAHUS Y
o0yyJaromuxcs poccuiickux
TPaAULIMOHHBIX JyXOBHO-
HPaBCTBEHHBIX "
COLIMOKYJIbTYPHBIX — IIEHHOCTEH,
pOCCHUICKOTO HCTOPUYECKOIO
CO3HAHUS Ha OCHOBE
UCTOPUYECKOTO  MPOCBEUICHUS;
nonoop COOTBETCTBYIOIIETO
COJIEpPKAHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTeNIbHbIX MaTepHalioB,
NpoOJeMHBIX ~ CUTyalud  Juis
00CyXICHUI;

BKJIIOYCHUE YUUTEISIMU B
paboyrie mporpaMmbl MO
Y4eOHBIM MpeIMETaM, Kypcam,
MOJIYJISIM LI€JIEBBIX OPUEHTHPOB
pe3yIbTaTOB BOCIIUTAHUS, UX
YUYET B OMIPEJICIICHUN
BOCIIUTATEIBHBIX 33]1a4 YPOKOB,
3aHSATHI;

Baxkneiimune npeacraBuTenn
HEOPraHUYECKUX BEILECTB.
KonnyecTBeHHBIE OTHOLICHUS B
XUMHH

18

BEIOOD METOJIOB, METOJIHK,
TEXHOIOTHH, OKa3bIBAIOIINX
BOCTIUTATEIIFHOE BO3JICHCTBHE Ha
JIMYHOCTb B COOTBETCTBHHM C
BOCITUTATEIbHBIM HJICaJIOM,
LIEJBI0 U 3aJladaMH BOCIIUTAaHUS,
LIEJEBBEIMU OpUECHTHPAMHU
pe3yNbTaToB BOCITUTAHUS;
peanu3aiuio MpUOpHUTETA
BOCITUTAHUS B y4ueOHOU
JESITENLHOCTH,

OCHOBHBIE KJIACCHI

10

IIPUMCHCHHC HMHTCPAKTHBHBIX




HEOPraHWYECKUX COCIMHEHUN

dbopMm  yueObHOU  pabOTBI —
HHTEJUICKTYalIbHBIX,
CTUMYJIMPYIOLIUX
MO3HABATEIbHYI0O  MOTHBAIIHUIO,
WTPOBBIX METOJHMK, JUCKYCCH,

TAIOIINX BO3MOXXHOCTh
npuoOpecTd  OMBIT  BEICHUS
KOHCTPYKTHBHOTO JTMaJIora;

rpynmnoBoi  paboThl, KOTOpas
YYUT CTPOWUTH OTHOWICHUS W

JIECTBOBATH B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIIICHUS;

I13 u IICXD JI.U.MenneneeBa MPUBJICUCHHUE BHUMAaHUS

o0yyaromuxcs K IEHHOCTHOMY
aCIeKTy HM3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBIICHUI U COOBITHH,
WHUIUUPOBAHUE  00CYXKJIEHUH,
BBICKA3bIBAaHUI CBOET0 MHEHUS,
BBIPa0OTKH CBOETr0 JIMYHOCTHOTO
OTHOILIEHHUS K U3y4aeMbIM
COOBITHSAM, SIBJICHUSIM, JIULAM;

XuUMH4YecKas CBA3b

o0y KaeHue o0yyaromuxcs
coONItOIaTh HOPMBI  TIOBEICHUS,
IpaBuIIa oO1IeHUs co
CBEPCTHHKAMHU "
MearorHuecKMMU pabOTHUKAMH,
COOTBETCTBYIOIIUEC YKy
o01eo0pa3oBaTeIbHON
OpraHu3alliH, YCTAHOBICHHE U
HOJJICPKKY  T0OpOKeNaTebHOM
aTMochepsl;

Peseps




4.KajeHaapHo-TeMaTH4YeCKOe IIJIAHMPOBAHHME

Ne ypoka Hara Haspanue paznena, Tema ypoka KomnnuectBo
4acoB
[To nnany | @akTuyeck
u

Pa3zgen 1. HayajabHbIe NOHATHSA U 20
3aKOHbI XMMHH

1 IIpenqMer xumusi. Ponb XUMUHU B KU3HA
YeJI0BeKa.

2 [lonsATHA 0 METOIaX O3HAHUS B XUMHUH.

3 ArperaTHble COCTOSIHHSI BEILIECTB.

4 [Mpaxtuyeckas padora Nel «IIpaBuma
TEXHUKU 0€30I1aCHOCTH M HEKOTOPHIE
BUJIbI paOOT B KAOMHETE XUMUNY.

5 Du3HUeCKUe SBICHUSA-OCHOBA Pa3/ICICHUS
CMeCeil B XUMUM.

6 [Ipaktuyeckas pabora No2 «Ananu3
TTOYBBDY.

7 CraproBas TuarHocTuka

8 ATOMHO-MOJIEKYJISIPHOE YUCHHUE.
XUMHUYECKHUE IIIEMEHTHI..3HAKU
XUMHYeCcKuX deMenToB. [ICXD JI.U.
Meneneesa.

9 3Haku XuMudeckux aemMeHToB. [ICXD
J.N. Menneneesa.

10 Xumuueckue GopMyIIbI.

11 Xumudeckue GopMyIbl.

12 BanentHocTs.

13 BanenTHoCTb.

14 XUMUYECKUE PEAKIINH.

15 XHUMHUYECKUE YPABHECHUS.

16 XHUMHUYECKUE YPABHECHUS.

17 THuIbl XUMAYECKUX PEaKIIUi.




18

THIIBI XUMHAYECKUX PEAKIIUI.

19 [ToBTOpeHue u 06001IIeHNE
«IlepBoHauanbHbIE XUMUYECKUE
NoHATHS». [IoATOTOBKA K KOHTPOJIBHOM
pabote

20 Konrtponsnas padora Nel
«IlepBoHauanbHbIE XUMUUECKUE TTOHITHS
Pa3nen 2. BaxkHeililine npeacTtaBuTesu 18
HEOPraHW4eCKUX BellecTB.
KoanuyecTBeHHbIE OTHOLIEHUS] B XUMHH

21 Bo3nyx u ero cocras.

22 Kucnopog.

23 [Ipaktrueckas padota Ne3 « [lomydenue,
coOupaHue U pacro3HaBaHUE KUCIOPOIa»

24 OKcHuIEbL.

25 Bonopon.

26 [IpakTuyeckas padora Ne4 « I[Tomyuenue,
coOupaHHe U pacrio3HaBaHUE BOJOPOIAY.

27 Kucnotsr.

28 Comnn.

29 KoanuectBo BemecTna.

30 KoanuectBo BemecTna.

31 MounsipHBIii 00BEM Ta30B.

32 PacueTrsl N0 XUMUYECKUM YPaBHEHUSM.

33 Pacuérbl 10 XUMUYECKUM YPaBHEHUSM.

34 Bopga. OcuoBanust.

35 PactBopsl. MaccoBast 101151 paCTBOPEHHOTO
BEIIECTBA.

36 [IpakTuyeckas paGora Ne5

«IIpurorosiieHue pacTBOpPa ¢ 3aJaHHOU
MacCOBOM J0JIel PACTBOPEHHOTO
BEILECTBA»




37

O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110
TeMe «BakHelue npencTaBuTeNn
HEOPraHUYeCKUX BEIECTB.
KonmdaecTBeHHBIC OTHOIIICHUS B XUMUW.

38

KonTponbras padorta No2 «Bakueiime
MIPEACTABUTEIN HEOPTAHNIECKUX BEIICCTB.
KonuyecTBeHHBIE OTHOIICHUS] B XUMHUW.

Pa3znea 3. OCHOBHBIE KJIACCHI
HEOPraHU4YeCKHuX CoeIMHeHU

10

39

Oxkcuipl, uX KIaccupuKamus u
XUMHYECKHE CBOIMCTBA.

40

OcHoBaHusl, uxX Ki1accupukanus u
XUMHYECKUE CBOUCTBA.

41

Kucnotsl, ux xnaccuduxanus u
XUMHYECKUE CBOUCTBA.

42

Kucnotsl, ux xknaccuduxanus u
XUMHYECKHE CBOUCTBA.

43

Conu, ux kinaccupukanus 1 XUMHYECKUE
CBOWCTBA.

44

Conu, ux kiaccupukanuus 1 XUMUYECKUE
CBOWCTBA.

45

I'eneTnueckas cBsA3b MEXKY KiIacCaMu
HEOPraHWYECKUX COCTMHEHUN.

46

[IpakTuueckas pabora Ne6. Perenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TECME «
OCHOBHBIE KJTaCChl HEOPTAHUIECKUX
COCTUHEHUI.

47

O00011eHNEe U cCHUCTEMAaTU3aIUs 3HAHNUI
110 TeMe « OCHOBHBIE KIIACCHI
HEOPTaHWYCCKUX COCAMHCHHIN.

48

KonTponbnas padorta Ne3 no teme
«OCHOBHBIE KJIaCChl HEOPIraHUYECKUX
COCTUHEHUI.

Paznen 4. 113 u IICXD JI.MU.MenaeneeBa

49

EcrtecTBennble ceMelicTBa XMMHUUECKHX
3JIEMEHTOB. AM(OTEPHOCTb.




50

OtkpbiTHE IEpHOANYECKOTO 3aKoHa J[. 1.

Menneneesna.

51 OCHOBHBIE CBEJICHUSI O CTPOEHUS aToMa.

52 CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
anemenTtoB [1C JI.1. Menzaeneena.

53 [ICXS J.1. Mengeneena.

54 XapakTeprucTUKa XUMHUYECKOT0 2JIEMEHTA
o ero noioxenuto B [1C JI.1.
Menneneena.

55 XapakTepruCcTUKa XUMUYECKOIO dJIEMEHTA
no ero noJyioxenuto B [1C
J.1.Menneneena.

56 3unauenue 113 st pa3BUTHS HAyKU U
npaktuku. .M. Mennenees- yuéHslii,
MeJaror U rpa)xaaHuH.

Paznen 5. XumMuueckasi CBA3b

57 HNonHas xumuueckas CBs3b.

58 KoBanentHas nossipHasi XuMu4deckas
CBSI3b.

59 KoBaneHnTHas HenonsipHas XUMUYECKast
CBSI3b.

60 Metamnueckas XUMHYECKasi CBA3b

61 CteneHb OKUCICHUS

62 OKHUCIUTENTbHO- BOCCTAHOBUTEIIbHBIC
peaKkIuu.

63 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110
TeMaM «CTpoeHue aToMa» U «XUMHUYecKas
cBs3p. OBPy

64 HtoroBas KoHTpoJbHAsA paboTa

65 Peseps

66 Peszepn

67,68 Peszepn
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[Ipunoxenune
1. CiHCOK UTOrOBBIX INIAHUPYEMBIX Pe3YJbTATOB C YKa3aHHEM ITANOB

X (opMHUPOBAHUSA U CIIOCOO0B OLICHKHU
Y4eOHbII npenMeT: XUMHS

YcnoBubie 0603HaueHus: oreHka Tekymas (T) remaruueckas ( Tem); yctHo (V),

nuceMeHHo (I1), mpaktuka(I1P).

K kon1y o0y4yenus B 8 kiacce y o0yyaronuxcs 0yayT copMUpOBaHbI
CIIeIyIOIINE YMEHHUS:

CnocoOs1
OLIEHKU

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IIOHATUM: aroM, MOJIEKYJIa,
XMUMUYECKMH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpOIHAs W HEOAHOPOJHAs), BAJECHTHOCTb, OTHOCHUTEIbHAas aTOMHas U
MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas
JIOJIs1 XUMUYECKOT0 3JIeMEHTa B CO€AMHEHUH, MOJISIPHBIM 00bEM, OKCU, KUCIIOTA,
OCHOBaHHE, COJb, 3JIEKTPOOTPULATEILHOCTb, CTEIIEHb OKUCIICHHUS, XUMHUYECKas
peakims, Ki1acCUUKAIMs  peakUuid: peakUud  COCIUHEHHUs, PpEeaKIHUH
pas3JIoKEHUs, PeaKlUU 3aMELEHHs, peaKu 00MeHa, 3K30- U YHI0TEPMUUYECKHE
peakiuu, TernoBoi 3pQeKT peakuuu, sApo aToMa, NIEKTPOHHBIN CIOW aroma,
aTOMHasi OpOUTalb, palyC aTOMa, XUMUYECKas CBS3b, MOJSPHASI U HEMOJSpHAS
KOBAaJICHTHAs CBsI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi 10JIs
BellecTBa (IIPOLIEHTHAs] KOHIIEHTPAIKsi) B pacTBOPE;

V,II, T, Tem,
I1P

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATHH U NNPUMCHATH
OTH NOHATHUSA IPHU ONMMCAHWH BCIICCTB U UX npeBpameHHﬁ;

VY, Tem, T, 11

UCITIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHUS (OPMYJ BELIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUH;

v, T, 11

OIPENENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX,
CTENEHb OKHUCJIEHUS 3JE€MEHTOB B OMHApHBIX COEJUHEHUSX, NPUHAIJIEKHOCTh
BEIIECTB K ONpPeIeIEHHOMY KJIACCy COCTUHEHUH 0 (opMysaM, BUJ XUMHUYECKON
CBsI3U (KOBaJICHTHAsl U MOHHAs) B HEOPraHMUYECKUX COEAMHEHUSIX;

Y, IL T,

packpbIBaTh CMBICTT [Tepronnueckoro 3aKOHA H.N. Menneneesa:
JEMOHCTPUPOBAaTh  MOHMMAaHUE  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHMUYECKUX 3JIEMEHTOB OT UX MoJiokeHus B [lepuonudeckoii cucreme, 3aKOHOB
COXpaHEHMs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHOMOJEKYJISIPHOTO
y4eHUs], 3aKoHa ABOTa/Ipo, ONMUCHIBATh M XapaKTEPHU30BaTh TAOIMUHYIO (HopMy
[lepuonuyeckoil cuCTEMBl XMMHUYECKHUX D3JEMEHTOB: pa3iuyaTh IOHITHUSA
«rnaBHas noarpymnmna (Arpynna)» u «nodounas noarpynna (brpymnmna)y, Mansie u
OoJsblIMEe TEPUOJbI, COOTHOCUTh O003HAUEHUs, KOTOPble MMEIOTCS B Tabuuie
«Ilepuoguueckas cucrema xuMuueckux dieMeHtoB J[.M. MenneneeBa» ¢
YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMHYECKHX 3JIEMEHTOB
(cocraB u 3apsin sapa, oOIIee YMCIO AJIEKTPOHOB M PacHpeeNieHHe HX 10
3JIEKTPOHHBIM CIIOSIM);

YV, I, T, Tem

KJIacCcu(UIMPOBATh XWMHYECKHE OJIEMEHTHI, HEOPraHMYeCKHe BEIIECTBa,
XMMHUUYECKHE peakiyy (10 YUCIy U COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIECTB,
0 TeTIOBOMY 3D hEKTy);

XapaKTCpU3oBaTb (OHI/ICLIBaTL) O6H_II/IC XHUMHYECKHE CBOMCTBA BCIICCTB
Pa3JIMYHBIX KJIACCOB, TIIOATBCPIKAAA OIMMCAHUC IIpHUMEpaMUu MOJCKYJISPHBIX
ypaBHCHI/If/’I COOTBCTCTBYIOIIUX XUMHYCCKHX peaKLlPII’I;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOTO
COCTaBa, BO3MOXHOCTU NPOTEKAHUS XMUMHUYECKUX IPEBPALICHUN B Pa3JIMYHBIX
YCIIOBUSIX;

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJSIPHYO W MOJISIPHYKO MACChl BCHICCTB,

vy, T, I1, TIP




MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa MO0 (opMylie COeMHEHHs, MAaCCOBYIO
JIOJIF0 BEUIeCTBa B PacTBOpE, MPOBOAMUTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOMH
peaKImu;

MPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIbHON MAESITEIbHOCTH — aHajiu3 U
CUHTE3, CpaBHEHUE, 0000IICHNE, CUCTEeMAaTHU3AINIO, KIIACCU(DUKAIIUIO, BBISBIICHHE
MPUYMHHOCIEACTBEHHBIX CBA3€M — [UIsI HW3Y4YeHHs CBOMCTB BEIIECTB U
XUMHYECKUX PEaKINiA, €CTECTBEHHOHAYYHBIC METO/IbI MO3HAHUS — HAOJIOICHNE,
U3MepeHne, MOICTUPOBAaHUE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN);

VY, Tem, ITP

CIIeZIOBaTh TpaBWJIaM TOJH30BAHUS XHMHUYECKOH TMOCYJOH W J1abOpaTOpHBIM
000pyIOBaHUEM, a TAKXKE TPaBUIIaM OOpAIICHUS C BEIIECTBAMUA B COOTBETCTBUU
C MHCTPYKIHMSIMH TIO BBIMOJHEHHIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB IIO
MOJYYCHHI0O ¥ COOMPAHUIO Ta3000pa3HbIX BEMIECTB (BOIOpPOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JEHd PaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh W TIPOBOJWTH XHUMHYECKHE OKCIECPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB INEIOYEH M KHUCJIOT C IMOMOINBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIOPAHXK U IPYTHE).

V.IIP, T




TpeGoBaHusl K BHICTABJICHUIO OTMETOK.
OneHka yCTHBIX OTBETOB.

Ormerka «5» - CTaBUTCS B TOM CiIy4ae, €CJIM YYalUICS IOKA3bIBAE€T BEPHOE IOHUMAaHHE
XUMUYECKON CYIIIHOCTH PacCMaTpPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHI,
JIaCT TOYHOE ONPEICIICHUE M HUCTOJKOBAHUE OCHOBHBIX IOHATHM, 3aKOHOB, TEOPUH, a TaKkKe
NpaBWIbHOE OMNpEeNiCHHEe XHUMHYECKHX BEIWYMH, WX EJUHULl U CIIOCOOOB H3MEPEHHS;
NPaBUIBHO BBIOJHIET YEPTEKHU, CXEMbI M IpadUKU; CTPOUT OTBET IO COOCTBEHHOMY IUIAHY,
COIPOBOXAACT paccKa3 HOBBIMU IIPUMEPaMH, YMEET IPUMEHWUTHb 3HAHUS B HOBOW CHUTyaluU
IIPY BBIIIOJIHEHUU IPAKTUYECKUX 3aJaHUN; MOXKET YCTAaHOBHUTH CBS3b MEXKIY HM3y4aeMbIM M
paHee U3YYEHHBIM MAaTEPHAIOM II0 KypCy XMMHH, a TaK K€ C MaTepUaJOM, YCBOCHHBIM IIO
W3YYEHHUIO IPYIUX IPEIMETOB.

OtMmeTka «4» - CTaBUTCS, €CIM OTBET yUYEHHUKa YAOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K
OTBeTy Ha «5», HO JgaH 0Oe3 HCIIOJIb30BaHMS COOCTBCHHOTO IUTaHA, HOBBIX NPUMEPOB, 0€3
NPUMEHEHHUs 3HAHUW B HOBOW cUTyanuu, 0e3 HCIONB30BaHUs CBS3CH C paHee HM3YYCHHBIM
MaTepHaloOM, YCBOCHHBIM IIPU U3YYEHHUH JPYTUX MPEIMETOB; €CIIM YYAIIUUCS JTOMYCTHI OJHY
OomMOKy Wi He Ooyiee TBYX HEAOYETOB M MOMKET UX HCIPABUTh CAMOCTOSITENBHO WU C
HEOOJIBIION TTOMOIIBI0 YIUTEIS.

OtmeTka «3» - CTABUTCs, €CIM y4YalIMHCsA NMPaBHWIBHO MOHUMAET XUMHUYECKYIO CYIIHOCTh
paccMaTpUBaeMBIX SIBIICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTACIbHBIE TIPOOEITHI B
YCBOGHMH BOINPOCOM Kypca XWUMHH, HE NPEMSITCTBYIOIINE AajbHEHIIEMY YCBOCHHUIO
POTPaMMHOTO MaTepuaia; yMeeT NPUMEHSTH IMOJyYeHHbIE 3HAHUS MPH PEIIECHHH MPOCTHIX
3a7a4y C HCIOJBb30BAaHMEM TOTOBHIX (opMys, HO 3aTpyAHSeTCs MpH pEHICHHH 3a/ad,
TpeOYIOMMX MPeoOpa3oBaHMsI HEKOTOPHIX (OPMYIL;IOMYCTHII HEe O0Jiee OHON rpy0oid onmmOKm
U JIByX HEJI0UETOB, He Oosiee oHOM rpy0oii 1 o1HOM He TpyOoil ommOKu, He Oonee ABYX-Tpex
HE rpyObIX OMUOOK, OJHON HE rpy0o0il OMMOKN 1 TPEX HEIOYETOB, JIOIMYCTHII YETHIPE WIIH IISATh
HEJI0YETOB.

OTmeTKa «2» - CTaBHUTCS, €CJIM YYAIllUICS HE OBJIAJC] OCHOBHBIMHM 3HAHHSIMH U YMCHHUU B
COOTBETCTBUH C TPCOOBAHHMSIMHU IIPOrPaAMMBI U JOIMYCTHI OOJbIIC OMIMOOK M HEIOYCTOB, YEM
HEOOXOAMMO IS OLIEHKHU «3» .

Ouenka nMCbLMEHHBIX padoT.
OtMmeTKa «5» cTaBUTCS 3a paboTY, BHIIOJIHEHHYIO MTOJHOCThIO 0€3 OIIMO0K M HEJ0UYETOB.

OtMmeTKka «4» cTaBUTCS 32 pabOTy, BBITOJHEHHYIO TOJIHOCTHIO, HO NPH HAJTUYUHU B HEH HE
OoJiee 0THOM TPy0Oii OIIMOKHK M OJTHOTO HEJ0UeTa ; He 0oJiee TpeX HEJ0UETOB.

OtmeTka «3» CTaBUTCS, €CJIM YYCHUK BBIMOJIHWI NIPAaBUIBHO HEe MeHee 2/3 Bcell paboThl MU
JOoTycTUSl He Oojiee oMHON TpyOOoW OmMOKM M JBYX HEJAOUYETOB, HE Oosee oaHOM rpyOoi u
OJTHOU Herpy0Ooi ommoKu, He 6osiee TpeX HerpyObIX OMIMOOK, OIHOM HerpyOoi omMOKH U Tpex
HEJIOYETOB, TIPY HAJTMYUH YETHIPEX-TISATH HEJJOYECTOB.

OTMeTKa «2)» CTaBUTCS, €CIIM YUCIIO0 OUIMOOK U HEI0UETOB MPEBBICUIIO HOPMY OLIEHKH «3» MU
BBITTOJIHEHO TIPAaBUIIBHO MeHee 2/3 Bceil paboThl.

OneHka KOMOMHHPOBAHHBIX KOHTPOJIbHBIX PadoT.

[IIkana nepeBoa B NATHOAIIIBHYIO CUCTEMY OLIEHKU
Otmetka «5» ctaBurcs 3a BoinoigHeHue 90-100% paboTsl.
OtmeTka «4» craButcs 3a BeinoiHeHue 70-89 % paboTsl;
OtMmetka «3» ctaBuTCs 3a BblnosiHeHHE 50-69%

OTMeTKa «2» cTaBUTCH 3a BhINoIHeHHE MeHee 50%,



Kpurepun oneHUBaHNMs TeCTOBBIX KOHTPOJIBHBIX PadoT.

[Ikana nepeBoaa B MATHOAIITBHYIO CUCTEMY OIIEHKH
OtMmetka «5» craButcs 3a BoimosHeHHE 90-100% paboThI.
OtmeTka «4» crtaButcs 3a BeimoinHeHue 70-89 % paboTsr;
OtMmetka «3» cTaBUTCS 32 BoIToTHEHHE 50-69%

OTMeTKa «2» CTaBUTCH 3a BEINIOJIHEHHE MeHee 50%,

Kpurtepun oneHnBaHus 3KCNEPUMEHTATbHBIX YMeHHUH (J1a00paTOpHble H NMPAKTHYECKHUE
3a/1aHuNA).

OTMeTKa «5» CTaBUTCA €CIU pa60Ta BBITIOJTHCHA IIOJHOCTBIO W IIPaBUJIIBHO, CHOCIaHbI
[PaBUIIbHBIC HAOIIOICHHS U BHIBOJIBI;

OKCIIEPUMEHT OCYIIECTBIIEH 10 IUIAHY C YYETOM TEXHUKH O€30MaCHOCTH W MPaBHJ pabOThI C
BEIIECTBAMU U 000PYI0BaHHEM;

MPOSIBJICHBI OPTaHU3ALMOHHO - TPYIOBbIE YMEHHS, MOAJIEPKUBAIOTCS YUCTOTa pabouero Mecra
¥ TIOPSIOK (Ha CTOJIE, SKOHOMHO HCIIONB3YIOTCS PEAKTHUBBI)

OTMeTKa «4» CTaBHTCA €CIH pa60Ta BBITIOJIHCHA IIPABUJIBHO, CACJIAHBI IIPABUJIBHBIC
Ha6J'IIO)IeHI/I$[ M BBIBOJIbI, HO IIPHU 3TOM SKCICPUMCHT IMPOBCACH HE MOJHOCTHIO UM AOITYIICHBI
HCCYHICCTBCHHBIC OIIHMOKH B pa60Te C BCICCTBAMH U OGOpyIIOBaHI/IGM.

OtmeTka «3» CTaBUTCS €CiM paboTa BHINOJIHEHA NMPABUJILHO HE MEHEe YeM HAlOJIOBUHY HIIU
JIOTIyIIEHa CYIIECTBEHHAsl OIIMOKa B XOJAE JKCIEpPUMEHTa B OOBSICHEHHH, B OGOpPMICHHU
paboThl, B COONIONEHUHM TMpaBHJI TEXHUKH O€30MacHOCTH Ha paboTe ¢ BEIIECTBAMU U
00opyA0BaHKEM, KOTOPasi UCIIPaBIISIETCS 110 TPEOOBAHUIO YUUTENS

OtrmeTka «2» CTaBUTCA €CIM JIOMyLIeHBbI 0oJiee JBYX CYIIECTBEHHBIX OIIMOOK B XO/eE:
HKCIEPUMEHTA, B 0OBSCHEHUH, B ODOPMIIEHUU pabOTHI, B COOIIOACHNU MPABMII TEXHUKU 0e€3-
OMACHOCTH TpHU paboTe ¢ BemlecTBaMH U O00OPYIOBAHHMEM, KOTOpBIE YyUallUilcs HE MOXKET
UCTIPABUTh JaKe MO TPEOOBAHUIO YUUTEIIS.

OneHka NpoeKTHLIX padoT.

OtmeTka «5» CTaBUTCSA €CIU 1€l 4eTKO chopMynupoBaHa W yOenuTEeNbHO OOOCHOBaHA.
IIpeacraBnen pa3BEepHYTHIM IUIAH JOCTMIKEHUS LEIM MpoeKTa. Tema MpoeKkTa pacKpbITa
IIOJIHOCTBIO 51 HCYEPIIBIBAIOLIE.

PabGora conmepXMT JOCTaTOYHO TOJHYIO HMH(QOpPMAIMIO U3 Pa3IUYHbIX HCTOYHUKOB.
[IpencraBieH aHalu3 CUTYalWil, CKIaJbIBaBIIUXCA B XOje paboThl, cleslaHbl HEOOXOAUMBIE
BBIBOJIbI, HAMEYEHbI IEpPCHEeKTUBbI paboThl. PaboTa oTiMyaeTcss TBOPYECKUM MOJIXOIOM,
COOCTBEHHBIM OPHTMHAJIBHBIM OTHOIIEHHWEM aBTOpa K Hjaee mnpoekra. Paborta oTiamuaercs
YETKUM U TPAMOTHBIM O(pOPMIIEHHEM B TOUHOM COOTBETCTBHH C YCTAHOBJICHHBIMHU MTPaBUIIAMHU.
BricTyniieHHe COOTBETCTBYIOT TpeOOBaHUSAM IPOBEACHUS NMPE3EHTALMU, OHO HE BBIIUIO 32
paMKu perjiaMeHTa, aBTop BIJIaJIeeT KyJIbTypOil OOILEHUs C ayITMTOpUEH, TPEe3eHTALHS XOPOLIO
IIOATOTOBJICHA, AaBTOPY YJaJIOCh 3aMHTEpPECOBaThb ayauTOpuio. IIpoayKT MOIHOCTBIO
COOTBETCTBYET TPeOOBaHUSIM KadyecTBa (3CTETUYEH, yI00EH B HCIOJIb30BAHNUU, COOTBETCTBYET
3asIBJICHHBIM LIETISIM).

OtmeTka «4» cTaBUTCS eciu Leib chopMyiaupoBaHa, HO He obocHoBaHa. IIpencraBnen
KpaTKUM IJIaH JOCTHKEHUS LM MpoekTa. TeMa mpoekTa packpbiTa HE MOJIHOCTHIO. PaboTa
COJICPKHUT HE3HAUUTENbHBIH 00bEeM NOoAXoAsduled WHpOpMAalMU M3 OrPAaHMYEHHOIO YHCIIa
OJIHOTHUITHBIX UCTOYHMKOB. IIpencTaBien pa3BepHyThIii 0030p pabOThI IO JOCTHKEHUIO IIeIIeH,



3asBJICHHBIX B Tpoekre. Pabora camocTosiTenbHas, JCMOHCTPHUPYIOIIAS CEPhE3HYIO
3aMHTCPECCOBAHHOCTb aBTOpa, NPCAINPUHATA ITOIBITKA MPCACTABUTH JIMYHBIN B3I Ha TEMY
MPOEKTa, MPUMEHEHBI JJIEMEHTHI TBOpYecTBa. lIpenpuHATH MOMBITKH OGOPMUTH paboTy B
COOTBETCTBUM C YCTaHOBJIICHHBIMH IIPaBUJIAMH, NMPUAATh €M COOTBETCTBYIOUIYIO CTPYKTYPY.
BricTynneHne cOOTBETCTBYIOT TPEOOBAHMSM MPOBEICHUS TPE3CHTAlMH, OHO HE BBINLIO 32
paMKH perjiamMeHTa, HO aBTOp HE BIAJCET KyJIbTypoul OOINEHHS] C ayauTopuei (ymeHue
OTBEUYaTh Ha BOIPOCHI, JOKA3bIBaTh TOYKY 3peHusi). [IpOIYyKT HE MOITHOCTHIO COOTBETCTBYET
TpeOOBaHUSIM KauecTBa

OtmeTka «3» cTaBUTCA €CiM 1elb chHOpPMyIUpOBaHa HEUETKO JMOO HE chopMmympoBaHa.
[IpencraBieHHBIN MIaH HE BEAET K JOCTIDKCHUIO IENHM TpoekTa. TeMa mpoeKkTa pacKphiTa
¢dbparmenTapHo. bosnbinas 4acTe npeAcTaBICHHOW WH(DOPMAIIMK HE OTHOCHUTCS K TeME padOTHI.
AHanM3 3aMEHEH KpaTKUM ONHMCAaHWEeM XoJa M Tmopsjaka padoTel. ABTOp MPOSIBUI
HE3HAUYUTETBHBIN HHTEPEC K TEME MPOEKTa, HO HE MPOJIEMOHCTPUPOBATI CAMOCTOATEILHOCTH B
paboTe, HEe UCIOIB30BaJl BO3MOKHOCTH TBOPUYECKOTO MOAX0Aa. B muChbMEeHHON YacTu paboThI
OTCYTCTBYIOT YCTAaHOBJICHHBIC MTPABMIIAMH TTOPSIOK M YeTKAast CTPYKTYpPa, JOMYIICHBI ONTHOKHU B
opopmiieHUU. BBICTyIUIeHHE HE COOTBETCTBYET TPEOOBAHUSM TIPOBEACHUS MPE3CHTAIHMH.
[IpoeKTHBII TMPOAYKT HE COOTBETCTBYET TpeOOBaHUSM KauecTBa (ICTETHKA, YI00CTBO
UCTIONIb30BaHUS, COOTBETCTBHE 3asIBJICHHBIM IIETISIM )

OueHka yMeHUil peliaTh pacuyeTHbIe 3a1a4M.

OTMeTKa «5» CTaBHTCS €CIIH B JIOTHYECCKOM PacCCyXA€HUN U PCUHICHUN HET OHII/I6OK, 3aJada
peuicHa paiuOHaJIbHbIM CHOCO6OM;

OtMmeTKa «4» CTAaBUTCS €CIM B JIOTUYECKOM PACCYKICHUHM M PEIICHUS HET CYIIECTBEHHBIX
ommOOK, HO 3aj7ada pelieHa HepalMOHAJIBHBIM CIIOCOOOM, WJIM JOMYyIIEHO He Oojee JBYyX
HECYIIIECTBEHHBIX OIIHOOK.

OtMeTKa «3» CTaBUTCS €CIH B JIOTHYCCKOM PacCy’xAICHUU HCT CYHICCTBCHHBIX OI_HI/I60K, HO
J0onmyui€Ha CylmeCTBEHHAaA omuOKa B MATEMAaTUYECKUX pacucrax.

OTMeTKa «2» CTaBUTCS SCIIM UMECTCS CYHICCTBCHHBIC OIMOKHU B JIOTHYECKOM pacCyxaC€Hun u
B pCHICHUMU.

Onenka ymMeHMi pemiaTh IKCIIEPHMEHTAJIbHbBIC 321a4H.

HpI/I OLCHKEC J3TOro yMCEHHUA CICAYCT YUUTHIBATH H3,6JHOI[CHI/ISI YUUTCIIA U HPCABbABIISACMBIC
ydamuMcCs pe3yJibTaThbl BBIIIOJIHECHUSA OIIBITOB.

OtrMeTKa «5» CTaBUTCS €ClIM IUIAaH PEHICHUsS 3aJadyd COCTABJICH MPaBUIIBHO, OCYIIECTBIEH
moa00p XUMHUYECKUX PEAKTHBOB M OOOPYIOBaHHWSA, JAHO TIOJHOE OOBSICHEHWUE W CICTaHbI
BBIBO/IBI.

OtMeTKa «4» CTaBUTCS €CIU IUIAH PEIICHHS COCTABJICH IMPABWJIBHO, OCYIIECTBIEH TOI00P
XUMHUYECKUX PpEaKTUBOB M 0OOpyAOBaHHWA. MOMYLIEHO He Oojee IBYX HECYIIECTBEHHBIX
OImMOOK (B 00BSICHEHUH U BBIBOJIAX ).

OTmeTKka «2» CTaBUTCA €CIM IJIAaH PELEHHs] COCTABJIEH MPaBHJIBHO, OCYILECTBIIEH HOJ00p
XUMHUYECKHX PEaKTHBOB U 00OPYAOBaHUs. JOMYyIIEHA CYIIECTBEHHAs OIINOKAa B OOBSACHECHUU H
BBIBOJIAX.

OTMmeTKa «2» CTaBUTCS €CIIM JIOMYIICHBI Be U OoJiee OMMOKH (B IUIaHE pelieHus, B moadope
XUMHYECKHX, PEaKTUBOB U 000pYy10BaHUs, B OOBbSICHEHUH U BBIBOJAX).



Ouenka pedepara.

H3noxeHHOE TOHMMAaHKE pe(bepaTa KaK [EJIOCTHOI'O aBTOPCKOI'0 TEKCTA OMMPEACIIACT KPUTECPUU
€ro O CHKU:

- HOBH3HA TEKCTA;
- 000CHOBAaHHOCTH BHIOOpPA HCTOYHUKA;

- CTEeTIEHb PACKPBITHSI CYIIHOCTH BOIPOCA;

- coOmoIeHNs TpeOOBaHUN K O(OPMIICHHUIO.
HoBu3Ha Tekcra:

a) AKTYAJIbHOCTb TCMbI HUCCJICIOBAHUS

0) HOBU3HA U CAMOCTOSITEIILHOCTh B ITIOCTAHOBKE MPOOJIEMBI, (OPMYIHUPOBaHNE HOBOT'O aCIEKTa
U3BECTHOH NMPOOJIEMBI;

B) YMeHHUE paboTaTh C JINTEPATYypOil, CHCTEMaTU3UPOBATh U CTPYKTYPUPOBATh MaTepua;
I') CAMOCTOSTEJIBHOCTb OLIEHOK U CYXJIEHUI];

1) CTHUJIEBOE €IMHCTBO TEKCTA, €IUHCTBO KAaHPOBBIX YEpT.

CreneHb pacKpbITHsI CYIIIHOCTH BOIIPOCA:

a) COOTBETCTBUE IIJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEpKaHMsI TeMe U TUaHy pedepara;

B) MOJIHOTA U IIIyOMHA 3HAHUI 110 TeMe;

r') yMeHHe 0000IIaTh, JAeaTh BBIBOJbI, COMIOCTABIATh PA3JIMYHBIC TOYKU 3PEHHS MO OJHOMY
BOIIPOCY

O60cHOBaHHOCTH BIOOPA NCTOYHUKOB:

a) OLICHKA MCHOJb30BAaHHOM JIMTCPATYPhI: PUBJICYCHBI JIN Hanobosee U3BECTHBIE pa6OTLI 10
TEMEC HCCIICAOBaAHUA (B T.4. JKYpHaAJIbHBIC ny6nm<au1/m IOCICIHUX JICT, IIOCIICAHUC
CTATUCTUYCCKUC TAaHHBIC, CBOAKHU, CIIPABKHU U T.,Z[.).

Cobmoienue TpeboBaHn K OOPMIICHHIO:

a) HAacCKOJbKO, BEpPHO, O(QOPMIIEHBI CCBUIKM Ha HCIOIb3yEMYyI JIUTEpaTypy, CIHCOK
JUTEpaTyphl; 0) OLIEHKAa TPAMOTHOCTH M KYJIbTYpbhl M3JOXKeHHs (B T.4. opdorpaduueckoit,
MYHKTYallHOHHOM, CTUJIUCTUYECKOMN KYJIbTYpHbI), BJaIeHUE TEPMUHOJIOTHEH;

B) coOmoieHre TpeboBaHuii kK 00béMy pedepata.
VYyamuiics npeacTaBisieT pedepar Ha PeleH3UI0 He MO3JHee YKa3aHHOTO CPOKa.
Jnst yCTHOTO BBICTYIUICHUS ydamemycst 10cTaToqHo 10-20 MuHyT.

OtmeTKa «5» CTaBUTCS €CIM  BBINIOJIHEHBI Bce TpeOOBAaHUS K HAIMCAHUIO U 3aIiuTe pedepara:
o0o3HavyeHa npodseMa U 000CHOBaHA €€ aKTyalbHOCTh, CAENIaH KPATKUM aHaIU3 Pa3IUnYHBIX
TOYEK 3peHHs Ha pacCMaTpUBAEMYIO MPOOJIEMy M JOTWYHO M3JI0KEHA COOCTBEHHAs TO3UIIHS,
chopMyIMpOBaHbl BBIBOJBI, T€Ma PACKpbITA IOJHOCTHIO, BBIIEPKAH OOBEM, COOIIONCHBI
TpeOoBaHMSI K BHEIIHEMY O(OPMIICHHIO, JTaHbI NPaBHJIbHBIE OTBETHl Ha JOMOJHUTEIbHBIC
BOTIPOCHI.

OTMeTKa «4» CTaBHUTCS €CIM BBIIOJIHEHBI OCHOBHBIC TpeOOBaHUS K pedepaTy M ero 3aIiuTe
BBINOJIHEHBI, HO TPH 3TOM JIONMYIIEHBl HEJAOYETH.. B YacCTHOCTH, MMEIOTCS HETOYHOCTH B
U3JIOKEHUH MaTepualia, OTCYTCTBYET JIOTMYECKasl IOCJIEOBAaTEIbHOCTh B CYXKACHHSX; HE
BhIJIEpKaH 00BEM pedepara; MMEIOTCS yNymieHHs B O(GOpPMIICHHH; Ha JIOTOJIHHUTEIbHBIC
BOITPOCHI NIPH 3aIIUTE AaHBI HETIOJHBIE OTBETHI.



OrMeTka «3» CTaBUTCS €CIH HMMEIOTCS CYIECTBEHHBIE OTCTYIUICHHS OT TpeOoBaHUM K
pedepupoBanunio. B gacTHOCTH: TeMa OCBEIICHA JIMIb YaCTUYHO; JOMYIIEHBI (HDaKTHICCKUE
OIIMOKK B COJEpKaHUU pedepara WM IMPU OTBETE HA JOMOIHHUTEIbHBIC BOIPOCKHI; BO BPEMS
3aIIUTHI OTCYTCTBYET BHIBOI.

OTMmeTKa «2» CTaBUTCS €ClM TeMa pedepaTa HEe pacKpblTa, OOHAPYKHUBAETCS CYLIECTBEHHOE
HENIOHUMaHue IpoOIeMBbl



[Ipunoxxenue
Tema: BxoaHasi KOHTpoJIbHas padoTa
I BapuaHt (21 Gamm)

1. [atb onpenenenue Tepmuny «BemectBoy. (1 b6ann).

2. BcraBbTe nponylieHHOe cIoBO — TepMuH: (1 6amn): ... - MeJbyanas yacTura
BelIeCcTBa

3. IlpuBectu nmpuMep BelIeCTBa paCTBOPUMOTO B Boje. (1 b6aun).

4. CooTHecHUTe NPEeIOKEHHBIE PUMEPHI C MOHIATHAMU: 1) Teo Win 2) BenecTBo (0OTBET
3ammcarh MOCIeA0BaATENBbHOCTRIO TTHPD). (6 barios)

npumepul. A B B T 1 |E
NOHAMUSL:

A) rBO31B I') crexiio 1) Teno

b) Baza ) monera 2)BENIECTBO

B) xene3o E) menp

5. BriOepute kauecTBEHHBIE ITpHIIaraTeabHble, KOTOPbIE MOTYT OBITH OTHECEHBI K TeaMm: (2
Oasa)
A) yBecUCTBIH B) pactBopumbIit
b) Tsokénmrii I') maxyumii

6. BcTaBbTe mpomyIiieHHOE CIIOBO B IipeaioskeHnu: (1 O6ain)
[Tpu3Haky, MO KOTOPBIM OJIHU BEIIECTBA OTJIMYAIOTCS OT APYTHUX, - 3TO ...

7. BeibepuTe U3 crircka BellecTBa HepacTBOpUMEIE B Boje: (3 Oara)
A) mecok b) caxap B) yronb I') cona ) npeBecuna

8. 13 nepeuns npuiaraTesibHbIX BHIOEPUTE T€, KOTOPhIE MOKHO HCIIOIb30BaTh JUIs
XapaKTePUCTHKU npeocpo306020 Hebda: (2 Gama)
A) 5Kene3Hbli, b) maruutHbIi, B) cCBUHLIOBBIN, I') Tsoxénplii, J) cepebpucro -
OenbIit

9. OnumuTe CBOMCTBA caxapa, MPUACPKUBASICH CIEIYIONIETO MIaHa: arperaTHOe
COCTOsIHHME (ITPY HOPMaJIbHBIX YCJIOBHUSX ), LIBET, 3al1aX, pACTBOPUMOCTH B Bojie. (2 Oasuia)

10. OnummTe, Kak B MOXOHBIX YCIOBHIX OYUCTUTH M 00€33apa3uTh PEYHYIO BOJIY U C/IETIaTh
e€ MPUTOAHOMN JJI MUThS ¥ MPUTOTOBIIEHUS MUK ? OTBET 3aNUIINTE B MOPSIIKE
OCYIIECTBJICHUS onepanuii (2 6asa)



Tema: BxoaHasi KOHTpoJIbHasi padoTa
2 BapMaHT (21 6amm)

1. Jlath ompesesieHne TEPMUHY «Teno». (1 baun).

2. BcraBwTe nporymieHHoe ¢iioBo — TepMuH: (1 6ai): ... - Menpyaiiias yacTuIa
BELIECTBA

3. IlpuBectu mpumep BelIecTBa HEPACTBOPUMOTO B Boje. (1 ban).

4. CooTHecuTe NpeanoKeHHbIE MPUMEPHI ¢ MOHATUSIMU: 1) Tero min 2) BenecTBo (0TBET
3ammucaTh MOCIeA0BaTEIBHOCTEIO HD). (6 6an108)

npumepbl: A B |B |Tr |a |E
NOHAMUSL:

A) 30710TO I') mecok 1)

TeJo

b) kamst M) nuneiika 2) BEILIECTBO

B) menp E) caxap

5. Bribepute KauecTBEHHBIE MpUIIaraTeIbHbIe, KOTOPbIE MOTYT OBITh OTHECEHBI K
BellecTBam: (2 6asa)
A) yBecHCTBIH B) pactBopumslii
b) BoruyThIit I') nmaxyunii

6. BcTaBbTe mpormymieHHOE CIIOBO B ipeaiokeHnu: (1 6aa)
To u3 yero cocTosT pusnueckue Tena - 37O ...

7. BeiOepuTe U3 criMcka BEIIeCTBAa pacTBOPUMBIE B Boje: (3 Oasa)
A) mecok b) caxap B) yroan I') cona ) crnmpr

8. U3 nepeuns npuiaraTenbHBIX BEIOEPUTE TE€, KOTOPHIE MOYKHO HMCIOJIB30BATh AJIs
XapaKTePUCTUKU ympeHHe20 uHesi Ha oceHHell mpase:: (2 Ganna)
A) spkuii, b) cepebpuctriii, B) cepsii, I') cranpHoM, J1) 30510TOM

9. Omnumure CBOMCTBA PaCTUTEIBHOTO Macia, IPUACPKUBASACH CIEAYIOIIErO TUIaHa:
arperaTHoe COCTOsIHUE (TIpU HOPMAJIbHBIX YCIIOBUSX ), IIBET, 3allaX, paCTBOPUMOCTb B BoJe. (2
OaJa)

10. B caxap nonanu Menkue Kycouku crekia. Kak Bel mosyunre uucThlil caxap? Onummre

TIOCTIIOBATEIPHOCTD JICUCTBUM. (2 Oarta)



I'pa¢uk KOHTPOJIBLHBIX PadOT
10.09.2024-CraproBas quaraoctuka (SABB)

12.11.2024-Kontponbnas padora Nel no teme: «llepBoHadanbHble
XxuMuuyeckue noHsATus» (SAbB)

04.02.2025-KontponrHas padota Ne2 no teme: «Baxueiiive
MpeACTaBUTENIM HEOpraHUYeCKuX BerlecTB. KomnuecTBeHHbIE OTHOILICHUS
B xumMun» (8ABB)

14.03.2025-KonTponbsHas padota Ne3 no teme: «OCHOBHBIE KJIACCHI
Heopranndeckux BemecTB» (8ABB)

20.05.2025-H1rtoroBas koHTpoasHas padora (8ABB)
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