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PA3JAEJI 1 9 kaacc

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (eaepaibHON pabouei mporpaMMbl BOCIIUTAHUS
U C y4y€TOM KOHIICNIIMKM TPEenojiaBaHusl y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHUS U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTPUBAET PACHPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBCHHbIE XapaKTEPUCTUKHU CoJIepIKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
O0CcOOEHHOCTEW O00ydYaronuxcs, ONpenessieT BO3MOXKHOCTUH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOHN 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUU M 00 SBOJIONUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHUS TrI00aJbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPrETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphl IUYHOCTH, €€ 0011l 1 (PyHKIIMOHATHFHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM )XKU3HU, TaK U B MPO(ECCUOHAIBHOU JIeSITEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIE€JI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaroIInXcs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECHeurBaIOTCS CHenu(UKOM
colepkaHusi  ydyeOHOro  mpeameTa, KOTOpBI  sBISETCA  I€Aaroru4ecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPHIX OTACIBHBIX 3HAUUMBIX TOHSITUH
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMHUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuoamueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XHUMHH;

— YUYEHUS O CTPOCHUH aTOMa U XMMHUYECKOU CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI Ha OCHOBE OMIMPUYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K IPyrOMY, BBITIONHSA (QYHKIIMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKON COCTABISAIOLICH HAyYHOM KapTHUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOAMUT C MPHUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorusa. 5—7
Kiacce» u «dusnka. 7 Knacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATEeNIbHOCTHU YeJIOBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphIL. 3a/1aua



y4eOHOr0 MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEUINX (PAKTOB, MOHITHIN, 3aKOHOB M TEOPETUIECKHUX TOJTOKEHUH, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, B MPUOOLIEHUU K
HAyYHBIM METOJIaM TMO3HAHMS MPU W3YYCHHH BEUIECTB M XMMHUYECKUX pEaklui, B
(GbopMUpOBaHUY U Pa3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHNUU B y4eOHO-
MO3HABATENbHON M y4eOHO-UCCIE0BATENbCKON AEITEIbHOCTH, OCBOSHUH TIPABUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipy M3y4eHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETTH TaKue I, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HHU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJaromMXcss K CaMOCTOSTENIEHON TO3HABATENbHOW JESATEeIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUs, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecriedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJarOITUMUCS
OTbITa PAa3HOOOpPA3HOU NEATETHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHUE MJIA
Pa3ITUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHUCJI€ YMEHUH OOBSACHATb U OLECHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TIPUMEHATH UX MPU PEUICHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE y OOyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHMUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00Pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHsS OOIIEUYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
00yJeHHUS.

Oo11ee yncio 4acoB, OTBEIEHHBIX IS U3yUEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
o01mero oopa3oBanHmsi, COCTABISAET B 9 Kiacce — 68 4acoB (2 yaca B HEICIIO).



PA3JEJ 2

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE  PEe3yJAbTAaThl OCBOCHUSI MPOTPAMMbI  OCHOBHOTI'O  OOIIEro
oOpa3oBaHus JOCTHralOTCs B XOA€ OOyYeHHUs XUMUUM B €IMHCTBE Y4YeOHOH U
BOCIIUTATEIIbHOW JEATEIbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUUCKUMHU
COITMOKYJIbTYPHBIMU ¥ JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHSITHIMU B
oOliecTBe TpaBUJIaMU M HOPMaMH TIOBEJEHUSI M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMAIU3AIIUUA O0yUYarOIITUXCS.

JInuHOCTHBIC pe3yIbTaThI OTpaXKaroT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMI U PaCIIUPECHUE
OTIBITA JICATEIIBHOCTH Ha €€ OCHOBE, B TOM YKCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY U
HAy4YHOMY HaCJeWI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKu B JKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HHMOpMaluendn o
NEPEAOBBIX JOCTHKEHHUSIX W OTKPBITHSX MHUPOBOM M OTECYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIeIOBATEIbCKON, TBOPUSCKON U JIPYTUX BHAAX JCATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM ESITEIbHOCTH IPH BBHITIOJTHEHUH YUEOHBIX,
NO3HABATENbHBIX 3aJlay, BBINOJHEHHUH XUMUYECKUX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHHUIO M B3aMOIIOMOIIY B MIPOIIECCe
ATON y4eOHOU AEeSATEIHHOCTH, TOTOBHOCTU OIICHHBATH CBOE TMOBEJCHHUE U MOCTYIKU
CBOMX TOBApUIIEH C MO3UIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKHE MPEJCTABICHHUS O BEIIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUIsl IOHUMAaHUsl CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbl, B3AUMOCBS3X YEJIOBEKA C MPUPOJIHON Cpeoi,
O pOJIM XMMHU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEI;



MO3HABATEIbHbIE MOTHBBI, HANPaBJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE i OOBSICHEHMsS HAONIOJAaeMbIX MPOIECCOB U SIBICHUM,
MO3HABATEIbHON, MH(MOPMALMOHHON W YHUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIE
HAaBBIKOB  CaMOCTOATEIBHOM paboOThl € y4yeOHBIMM TEKCTaMH, CIIPABOYHOM
JTUTEpaTypor, JOCTYNHBIMU TEXHUYECKHUMHU  CpelIcTBaMU  MH(OOPMAIMOHHBIX
TEXHOJIOTHM;

WHTEepeC K OOY4YeHHIO M TMO3HAHHUIO, J0003HATEIBLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHOM U UCCIEA0BATENbCKON 1€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTU U YPOBHSA 00yUYEHUs B JajibHEHIIEeM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3JI0POBBIA 00pa3 »KU3HHU, OCO3HAHUE TMOCJIEACTBUI U HEMpUsTUE
BpEAHBIX  TPUBbIYEK  (YMOTpeOJCHUsT  ajKoroJisi, HApPKOTUKOB,  KYypEHHs),
HEOOXOIMMOCTH COOJIIOIeHHSI TPABUII O€30MACHOCTH MPHU 0OPAILEHNUN C XUMUUYECKUMU
BEIIIECTBAMU B OBITY U pealibHON KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPaKTUYECKOMY M3yYeHHUIO mpodeccuid U Tpyna pa3iudyHOro poja,
yBaXEHHE K TPYIY U pe3ysbTaTaMm TPYJAOBOH EATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHHMS MPEIMETHBIX 3HAHUHM MO XUMHUU, OCO3HAHHBINA BHIOOP WHIWBHUIYATbHOU
TPACKTOPUU TPOAOKEHUSI 00pa3oBaHHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH, YCIEIIHON
npodeccuoHaIbHON NeATEeIPHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyLIECTBOBaHUS, IOHUMAaHUE IIEHHOCTH 3J0pOBOr0 H
Oe3omacHoro oOpasza JKM3HH, OTBETCTBEHHOEC OTHOIIGHHE K COOCTBEHHOMY
bu3MUEeCKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAHKE IICHHOCTU COOTIOACHUS MPaBUIT
0e3omacHOr0 TOBEACHHS TpH paboTe C BEMIeCTBAMH, a TaKXE B CHUTYaIUsiX,
YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIIOEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydaeMble TPU H3YYCHUH XUMHUH, IS
pelIeHUs 3aJa4, CBSI3aHHBIX C OKPYXAIOUIEH NPUPOJHOW CPEoM, IS IOBBIIICHUS
VPOBHS  JKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS  TJOOAIBbHOTO  XapakTepa
AKOJIOTUYECKUX MpoOJeM M MyTel HuX pelIeHUs MOCPECTBOM METOJIOB XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpenMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHusi MUPOBO33PEHUSI OOIlIEHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIIHUII,



runoresa, (pakT, CucTeMa, MPOLECC, SKCIEPUMEHT U IPYTOe€. ), KOTOPBIE UCIIOJIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (OPpMUPOBATH MPECTABICHUE O IEJIOCTHON HAy4YHOW KapTHHE MUpa, U
YHUBEpCaJibHble  yueOHble JeWcTBUs  (MO3HABATENbHBIE, KOMMYHHKATHUBHBIE,
pPEryJIsITUBHBIE), KOTOpble oOecrieuuBalOT  (POPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSTEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU 1eATETbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3zoBble Jiornyeckue 1eicTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTUYECKOT'0 MBIIIIJICHUS MPYU OCBOCHUY 3HAHUM:
PacKpbhIBaTh CMBIC]T XUMHYECKUX TMOHATHH (BBIACTSATh UX XapaKTEepPHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSITHUSIMH), MCIOJIB30BATh MOHSATUS IS
0OBSICHEHUS OTJEIbHBIX (DaKTOB W SIBIICHUM, BEIOMPATh OCHOBAHUS U KPUTCPUM IS
KJacCU(PUKAIIUU XUMHUUYECKUX BEIIECTB U XMMHYECKUX pEaKIui, yCTaHABJIMBATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXIY OOBEKTaMU M3Yy4CHUS, CTPOUThH JIOTUUECKHUE
paccyxaeHusi (MHIAYKTUBHBIC, JICIYKTHBHBIE, 10 aHAJIOTHH), JEJIaTh BBIBOJABI U
3aKTIOYCHUS;

yMEHUE TPHUMEHSATh B TIPOIllECCe TIO3HAHUS TOHATHS (NMPEIMETHBIC U
MeTarnpeIMEeTHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJIh3YEMble B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XHMHH MOJIEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HAK (CUMBOJI DJJIEMEHTa), XuMHuueckas ¢GopMyna U ypaBHEHHE
XUMHYECKOM PeaKkIuy — MpH PeIIeHUH yueOHO-TT03HABATEIbHBIX 33/1a4, C YYETOM ITHX
MOJIENTbHBIX MPEICTABJICHUMN BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKU
U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIECTB U XUMHUYECKUX DPEAKIUH, BBISBISATH
o0mue 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEICTBEHHBIE CBSI3W M TPOTUBOpEYHs B
U3y4aeMbIX TPOIECCaX U SBICHUSIX.

ba3oBble nucciaenoBaTe/bCKue AeCTBUSA !

YMEHHE UCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KadyeCTBE HWHCTPYMEHTa
MO3HAHUS, & TAKXKE B KA4€CTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpPUOOPETeHHE ONbITa MO IUIAHUPOBAHHWIO, OPTAaHM3AIMU H TPOBEICHHUIO
VUCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €ro pe3yibTaT, (opmynupoBaTh 000OIICHUS U
BBIBOJIbI IO PE3yJbTaTaM IMPOBEAEHHOTO ONbITA, UCCIEAOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOW padoTe.

Pabora ¢ ungopmaumeii:

YMEHUE BBIOWpATh, aHATU3UPOBATH W HWHTEPIPETUPOBATH HWHOOPMAIUIO
pPa3IUYHBIX BUAOB U (OPM MPEACTABICHUS, MOIYy4aeMyl M3 Pa3HbIX MCTOYHUKOB
(Hay4gHO-TIOMYJISIpHAS JINTEPATypa XUMUUECKOTO COJIEPKaHMs, CIIPABOYHbIE TOCOOHUS,



pecypcel HTEepHETa), KpUTUYECKH OLIEHMBATh MPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO
UH(pOpMaIHIO;

YMEHHUE MPUMEHATH Pa3IMYHbIE METOJIbl M 3alpochl MPU IMOUCKE U OTOOpE
uHpOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisI BBIOJHEHUS
y4eOHBIX U IMO3HABATENIbHBIX 3aJad OINpPEJEeNEHHOIO TUIA, MPUOOPETEHUE OIbITa B
0o0JaCTM  MCMONB30BaHUA  HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpPOl aKTUBHOI'O HCIIOJNb30BAHUS PA3IUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITEJIHO BBIOMpATh ONTUMAJIbHYIO (hOpMY TpejcTaBiieHus UHGOpMALUU U
WJUTIOCTPUPOBATH pEUIaEMbI€ 3a/1a4M HECTIOKHBIMU CXEMaMH, AMarpaMMaMi, IpyruMu
dbopmamu rpadKu ¥ UX KOMOMHAIUSAMU;

YMEHHE HCIMONb30BaTh M  aHAJM3UPOBATH B Mpolecce Yy4yeOHOW U
UCCIIEIOBATENbCKON JEATENBbHOCTHY HMHMOPMALUIO O BIMSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKatoUIed MpUPOTHON CpeIbl.

KoMMyHuKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHS 3a7laBaTh BONPOCHI (B X0Jie Auanora u (Win) JUCKYCCUH) MO CYIIECTBY
oOcyxJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  MPEJIOKEHUS  OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS MPEJCTaBISATh MOJyUYEHHbIE Pe3yIbTaThl T03HABATEIILHOMN S TEIIbBHOCTH
B YCTHBIX W MHCHBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIMIO PE3YyJbTaTOB BHITTOJTHEHUS
XUMHYECKOTO JKCIEpPUMEHTa (J1a0OpaTOpPHOIrO OmbITa, JabOpaTOpHOM paboTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHHUS y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
MO3HABATEIBLHON M MCCIEIOBATEIBCKON AESTENBHOCTH MPU PEIICHUHA BO3HUKAIOIINX
mpo0JieM Ha OCHOBE Y4ETa OOIIUX HHTEPECOB U COTJIACOBAHMS MO3UIINMA (00CYKISHMUS,
OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbBI», KOOPAMHAIIUS COBMECTHBIX JICHCTBUH,
OTIpEeJICIICHHE KPUTEPHUEB T10 OLICHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHbIe YHHBepcaJlbHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO ONpPENeNsATh IeNu JeATeIbHOCTH, IUIaHUPOBATh,
OCYLIECTBIIATh, KOHTPOJUPOBATh W NIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSITENBHOCTh, BbIOMpaTh Hambosee 3(hPEeKTUBHBIE CIOCOOBI pelieHUs YY4eOHBIX U
MMO3HABATEIBHBIX 3a/a4, CaMOCTOSITEJIbHO COCTABISITh WM KOPPEKTUPOBATH
MPEIIOKEHHBIA AIITOPUTM JIEUCTBUM ITPU BBINOJIHEHUU 3aJaHUM C yYETOM MOJIYyUYECHUS
HOBBIX 3HAaHHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO pe3yjibTara 3asBJICHHON €M, YMEHUE UCIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaracMble B YCIOBUU 3aJIaHHIA.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeAMETHBIX pe3yIbTaTOB 10 OCBOCHHUIO 00513aTEIBHOTO COICPKAHNA,
YCTaHOBIIEHHOTO TaHHOH (peepanbHOii pabouei mporpaMMOH, BBIICIISIOT: OCBOCHHBIC
00y4JarolUMHCs HAyYHbIE 3HAHUSI, YMEHUS U CLIOCOOBI IEUCTBUH, crieliupuuecKue s



peaMETHON 00J1acTh «XUMUS, BUJIBI ACSATEIBHOCTHU 0 MOTYyYEHUIO HOBOT'O 3HAHMS,
€ro HHTEpIpeTalny, MPeoOpPa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX U

HOBBIX CUTYaIHIX.
K koHiy oOydenust B 9 kjacce mpeaMETHBIE pe3ylbTaThl HA OA30BOM ypOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUI: XUMUYECKAN AJIEMEHT,
aToM, MOJIEKyJa, HMOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMUYECKasi peakiusi, XAMUUecKas CBs3b, TEIJIOBOM A(DPeKT peakiuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOJIUTHYECKAS TUCCOLMAIINS, PEaKIIU HOHHOTO 0OMEHa, KaTaJu3aTop,
XUMUYECKOE€  paBHOBECHE, OOpaTUMble U  HEOOpaTUMBIE  PEaKIIHH,
OKHUCJIUTETbHO-BOCCTAHOBUTEBHBIE PEAKIINHN, OKUCIUTENIb, BOCCTAHOBUTEIb,
OKHCJIEHHE U BOCCTAaHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTh, XUMUUECKas
CBs3b (KOBaJICHTHAsl, HOHHAS, METAJUIMUECKas), KPUCTAJUITMUECKasl PEHIETKa,
KOppO3UsI METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW peakiuu, MpeaeabHO
nonyctuMmas konuentpanusa [/IK BemecTsa;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKHUX TMOHSITUU U
NPUMEHSTh 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYIT BEHIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUN;

ONPENENATh BAJICHTHOCTh M CTENEHb OKUCIIECHHUS XUMHYECKUX JJIEMEHTOB B
COEAMHEHUAX PA3JIUYHOTO COCTaBa, NPUHALJICKHOCTh BEIIECTB K
OTIpeNICIEHHOMY KJIACCY COCMHEHUH MO (opMyIiaM, BUJ XUMUYECKON CBSI3H
(KOBaJI€HTHAsl, WUOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX COEHUHEHHUSX,
3aps]l MOHA IO XUMUYECKOH (hopmyIie, XapakTep cpebl B BOJAHBIX pacTBOpPax
HEOPraHUYECKUX COCTUHEHUMN, TUIT KPUCTAINIMUECKON pEeIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbich llepuommueckoro 3akoHa J[. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro INOHMMAaHWE: OINKUCBHIBATH M  XapaKTEPU30BATh
Tabimunyto (opmy Ilepuoamdeckoil CHCTEMBI XUMHUYECKHX JIIEMEHTOB:
pasnuyaTh TMOHSATUS «MJIaBHas moarpynmna (A-rpymma)» U «moOouyHas
noarpynna (b-rpynma)», Manble W OoONbIIME NEPHUOJbI, COOTHOCUTH
0003HauYeHUs1, KOTOPhIE UMEIOTCA B TIEPUOIUIECCKON TaOIHUIE, C YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsn sapa, 001Iee YMCiIo SJIEKTPOHOB U PACTIPEIETICHUE UX 110 JIEKTPOHHBIM
CIOSIM), OOBSACHATH OOLIME 3aKOHOMEPHOCTM B U3MEHEHUHU CBOWCTB
3JIEMEHTOB M HMX COEOWHEHUM B NpEAeiax MalblX NEPUONOB M TJIABHBIX
MOArPYMNI C YYETOM CTPOEHHUS UX aTOMOB;



KJIacCU(DHUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBa,
XAMHYECKUE peaknuu (MO YHUCIAy M COCTaBy YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PPEeKTy, MO0 HU3MEHEHUIO CTETEeHEH OKHUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIMKME W CHEUDUUECKUEe XUMHUYECKUE
CBOMCTBA IMPOCTHIX U CIOKHBIX BEIIESCTB, TIOATBEPXKAasl OITMCAaHUE TPUMEpPaMHU
MOJICKYJISIPHBIX M WOHHBIX YPAaBHCHHH COOTBETCTBYIOIIMX XHUMHYCCKUX
peaxkuuu;

COCTaBIIATh YPABHECHHSI AJICKTPOTUTUICCKOMN TUCCOIMAIIMHN KHCIIOT, IISI0YCH
W COJICH, TOJHBIC M COKpAalEHHBIC YpaBHCHHS PEaklMii MOHHOTO OOMEHa,
YpaBHCHMS PEAKIUH, IOATBEPKIAIONINX CYIISCTBOBAHUE TCHETHYCCKON
CBSI3M MKy BEIICCTBAMHU Pa3IUYHBIX KIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCIWTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIINNA
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XWMHUYCCKHMX IMPEBPAIICHUA B Pa3IMUIHBIX
YCIIOBUSAX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIICCTB,
MacCOBYIO JIOJII0O XHUMHUUYECKOTO »JJeMeHTa T0 (opMyne coeauHeHus,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOU peaKilny;

coOJII01aTh MpaBHiia MOJb30BaHUSI XUMHUUYECKOW MOCY0M U 1ab0paToOpHBIM
o0opyaoBaHUEM, a TaKKe IIPaBHUIIa OOpaIlleHUs C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (AMMHAaKa U YTICKUCIOTO
rasa);

IPOBOAUTH PEAKIUU, MOATBEPKAAIOIINE KAaYeCTBEHHBIM COCTaB PA3TUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpPOMHUI-, HOIU-,
kapOoHat-, (Qocdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI ¥ WOHBl HW3YYCHHBIX METAJIOB, TNPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB;

PUMEHSITh OCHOBHBIC ONEpAIMH MBICTUTEIHHON NESITEILHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 000OIICHNE, CUCTEMATH3AIIUIO0, BBISIBICHHE MPHYUHHO-
CJICICTBEHHBIX CBSI3€M — /I WM3y4YEHUS CBOWCTB BEIIECTB U XUMHUYECKUX
peakiuii, eCTECTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaOIIOACHHE,
U3MEepeHne, MOICITMPOBAHKE, SKCTICPUMEHT (PEAIbHBIN M MBICTICHHBIN ).



PA3JIE] 3
COAEPKXAHME YYEBHOI' O ITPE/IMETA

9 KITIACC

BemecTBo 1 XMMHYECKAsl peaKus

ITepnonnueckuii 3akoH. Ileproanueckas cucremMa XUuMHUYECKUX di1eMeHTOB /[, 1.
MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KA, KAJIBIUSA U UX COCTMHECHUH B
COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B lleproinueckoil cucTeMe U CTPOEHUEM UX
aTOMOB.

CtpoeHue BelIeCTBAa: BHUJBI XUMHUYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKH U BUAA
XUMHUYECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSALIMXCS K Ppa3IM4YHbIM KJlaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccuduxanys XuMUIeCKUX Peakivii 10 pa3IMuyHbIM IPU3HAKaM (TI0 YUCITYy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, [0 TEIUIOBOMY 3P (HEKTY, 10 U3MEHEHHIO
CTeTNIeHEH OKHUCICHHUS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKINH, TEPMOXUMHYECKUE YPABHEHHUS.

[lonsitTue o ckopoctn xuMmMuuyeckod peakiuu. llonstre 006 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOTeHHBIX W TeTEePOreHHBIX
peakuusax. [lonstue o karanuze. [loHsTHE O XMMHUYECKOM paBHOBeCHU. DaKTOPHI,
BIVAIOIIAE HA CKOPOCTh XHMHUYECKOM pEakUUH U TOJIOKEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuy, AJIIEKTPOHHBIN OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU pPEaKLnH. CocraBiienue YpPaBHEHUU
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUMA €  HKCHOOJIb30BAHMEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXaHu3M AUCCOLMALMKA BEUIECTB C PA3JIUYHBIMU BUJIAMU
XUMHYeCcKor cBs3u. Ctenens nuccoruanui. CHIbHBIC U CIa0bIe JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YcCioBUSI MPOTEKaHUS peaKUUid MOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHbIE MOHHBIE ypaBHEHUsI peakiuid. CBOMCTBa KUCIOT, OCHOBAHUIM
M COllei B CBETe TMPEACTaBICHUH 00 DJICKTPOIUTUYECKON IHCCOITUAIUU.
KauectBenHble peakunu Ha HOHBL. [[OHSITHE O THIPOIN3E CONEH.

Xumuueckuit IKCnepumenm:



O3HAKOMJIEHHME C MOJACISAMH KPUCTAUIMYECKUX PEETOK HEOPraHMYECKUX
BEILIECTB — METAJVIOB U HEMETAIJIOB (rpaduTa 1 anmasa), CJI0KHBIX BEIIECTB (XJI0puia
HaTpHsl), HCCIEAOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XHMMHUYECKOW pEeakUuu OT
BO3JICUCTBHSI Pa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IIpollecca JAMCCOLUMALUMU KHUCJIOT, IIeJdoYed U conel  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEO MATEpUAJIOB), MPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOMIHNX
MPU3HAKK MPOTEKAHUsI Peakuuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIACICHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOUIUX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuui (TOpeHHe, peaKkUuu pa3NoKEHUs, COCAUHEHHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOUIbIO KaYeCTBEHHBIX pEeakluid Ha
MOHBI, pellIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertansnbl U MX coelMHEeHUA

O6mast xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (pu3anyeckue CBOMCTBA MPOCTHIX
BEIIECTB — T'aJIOT€HOB. XUMHUUYECKHE CBOMCTBA Ha IpUMepe XJiopa (B3auMOACHCTBUE C
MeTalJlaM{, HEMeTaJulaMH, Iienodamu). XiopoBojgopod. ConsiHas KUCTOTA,
XUMHYECKUE CBOMCTBA, MOJIyYeHHEe, MpUMeHeHue. [leficTBre xjiopa u XJ0poBOA0pOIa
Ha OpraHu3M 4esoBeka. BaxkHeilre XJI0puasl U UX HAX0XKIEHHUE B IPUPO/IE.

O6mas xapakrtepuctuka 37geMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHne W (¢U3HUECKHE CBOMCTBa
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHBIE MOIU(UKAIIUN KUCIOPOIa U
cepbl. XuUMHUYecKue CcBoicTBa cepbl. CepoBOAOPON, CTpOoeHHue, (PU3NYECKHe U
XUMUYECKHE CBOMCTBAa. OKCUABI CEpbl KaK IPEICTABUTENH KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, Gpu3nUecKrue U XUMUUYECKHE CBOMCTBA (0OOIIME KaK MpPeICTaBUTENS
KJacca KHUCIOT M crnenuduueckue). XUMUYECKHe peaklud, JeKallue B OCHOBE
IIPOMBIIIIJICHHOTO CIoco0a TMMOJdydeHHus] CepHOW KHCIOTHL. [IpuMeHeHue cepHoi
kucnotbl. Cold CepHOM KHCIOThl, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenne ceppl u €€ COENUMHEHUHW B NpuUpoie. XUMHUYECKOE 3arps3HCHUE
OKpPYXaIOILIEN Cpeibl COETMHEHUSMU CEPBI (KUCIOTHBIE T0XK/IH, 3arps3HEHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €ro MpeA0TBPAICHHUS.

OO6mast xapaktepuctuka diemMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCIEHHUA. A30T, PACHPOCTPAaHEHHE B IMPUPOJE,
dusznueckre U XUMUYEeCKHue cBoricTBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro
¢usnyeckne U XMMHYECKHUE CBOMCTBA, MoyuyeHue U npumMeHerne. Conu aMMOHUS, UX
dusznueckre 1 XMMUYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas peakiiys Ha MOHbI
aMMOHMS. A30THasi KHACJIOTa, €€ NMOJIydeHHe, (PU3NYECKHe U XMMHYECKUE CBOICTBA
(obmme kak TMpeAcCTaBUTENs Kiacca KUACIOT W crnenuduueckue). Vcmonp3zoBaHue
HUTPATOB M COJIed aMMOHHSI B Kau€CTBE MHUHEPAIbHBIX yHOOpeHuN. XUMHUECKOE
3arpsi3HEHHE OKpYXaIoLEeld cpeibl COECOUHEHUSMH a30Ta (KUCIOTHBIE JIOXKIH,



3arpsi3HEHHE BO3]lyXa, MOYBBI U BOJOEMOB). Docdop, aloTponHble MOAUPUKALIUN
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcun pocdopa (V) u pocdophnas
KHCIIOTa, (PU3MYECKME M XUMHUYECKUME CBOICTBa, monydeHue. Mcnonb3oBaHue
(docdaToB B KaUeCTBE MUHEPAIBbHBIX YI0OpEHUI.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynnsl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIECHUs. YTIEpOJ, alNIOTPONHbIE MOIU(UKaAIUH,
pacupocTpaHeHUe B MPUPOJE, (PU3NYECKHEe W XMMUYECKHUE CBOMCTBA. AncopOums.
Kpyrosoport yraepoaa B npupoje. Okcuabl yriepoaa, X GU3ndeckue u XuMHU4YeCKue
CBOIICTBA, JECHCTBME HA JKUBBIE OpPraHU3Mbl, I[OJIYYEHHUE U MPUMEHEHHUE.
DKoJIOTUYeCKHe MpoOIeMbl, CBsA3aHHbIE ¢ okcuaoMm yriaepoga (lV), rumoresa
rJI00aJIbHOTO TOTEIJICHUSI KJIMMaTa, MapHUKOBBIM 3QdeKT. YronbHas Kuciaora u eé
coiM, MX (U3MYECKUE M XUMHUYECKHE CBOWCTBA, IMOJYYEHUE M MPUMEHEHUE.
KauectBenHas peakuus Ha kKapOoHaT-uoHbl. Mcrnonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HUCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TAaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJyib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux rmnepepaboTku (OEH3HWH), UX poJiib B OBITY M NpOMbIILIeHHOCTH. [loHATHEe O
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: JKUpaAX, Oelikax, yriaeBoiax — U UX POJIH B KU3HU
yesioBeka. MarepuanbHOE €TMHCTBO OPTraHMYECKUX U HEOPTaHUYECKUX COCTMHEHUN.

Kpemnuii, ero ¢pusnueckue 1 XMUMUYECKUE CBOMCTBA, MOJTYyYEHUE U IPUMEHEHHE.
Coenunenus kpemuus B mpupoje. O0uue npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHUEeBON kucioTe. CUIMKAThI, UX UCIOJIB30BAaHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxueiimue crpouTenpHble MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [Ipo6iaembl 6€30macHOT0 NCTOIB30BaHUS CTPOUTEIBLHBIX MAaTEPHAJIOB B
[IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBEICHHE KaUECTBEHHBIX peaklUii Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB UX
MPOTEKaHUs, OMBITHI, OTpaXkarolrue GU3NIECKUe U XUMUYECKUE CBOMCTBA rajOreHOB
U UX COEIVHEHMM (BO3MOXHO MCIOJB30BAHUE BHIECOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpa3namM XJIOpUIOB (TaJOreHHI0B), O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€
COEIUHEHUSIMH  (BO3MOXKHO HCIOJB30BaHHWE BUIEOMATEpUajOB), HaAOJIOJEHUE
npoiiecca OOyriuMBaHUsI caxapa MOJA JEHWCTBHEM KOHUEHTPUPOBAHHOM CEPHOM
KHUCIIOTHI, W3Y4YCHHE XUMUYECKHX CBOWCTB pPa30aBICHHOW CEPHOM KHCIIOTHI,
MPOBEJCHHE KAUYECTBEHHOW peakiuu Ha cylnb(aT-noH U HaONIo/IeHue MpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKHMMH CBOWCTBaMHU a30Ta, ¢ocdopa M UX
coeIMHEHU (BO3MOXKHO MCIOJIb30BAaHUE BUIE€OMATEpUaIoB), 0Opa3laMu a30THBIX U
(docpopHBIX yNOOpEHUH, NOJy4YeHHE, COOMpaHUE, paclO3HABAHUE W HW3YUYCHHE



CBOMCTB aMMHaKa, MPOBEJCHNUE KaueCTBEHHBIX PEeaKIMii HA MOH aMMOHus U docdar-
VWOH M W3y4YE€HUE NPU3HAKOB UX MPOTECKAHUS, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOMU
A30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO UCTOJIb30BAHUE BUICOMATEPUATIOB), U3YUCHHUE
MoOJieel KpUCTANIMUECKUX PEHIETOK anmasa, rpadura, QymiepeHa, 03HaKOMIICHUE C
MPOIIECCOM  aJCOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOHMpaHUEe, paclO3HABAaHUE U HU3YUYCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJICHHE KaueCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-WOHBI U U3YUYEHHUE IPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHUE C TPOAYKIIHEN
CUJIMKATHOW TPOMBIIUICHHOCTH, PEIIEHWE HKCIEPUMEHTAIbHBIX 3a7ay [0 TEME
«BaxxHelIne HEMETAIUIbl U UX COCIMHEHUSI.

MeTta/uibl M UX COEMHEHUS

OO6m1as XapakKTepUCTHKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH HX
nosioxkeHus B [lepuoanueckoit cucreme xumuieckux snemeHToB . . MenaeneeBa u
cTpoeHus atomoB. CTpoeHHe MeTauioB. MeTaindeckas CBsi3b U METAJUIMYECKas
KpUCTAJUIMYECKasl PEIIETKA. DJICKTPOXUMUUYECKUM PSJl HANPSHKEHUHM METalJIoB.
dusnyeckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOmme crnocoObl MOJy4eHUS
mertauioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3aIUTHl HUX OT
koppo3uu. CriaBsl (CTajidb, YyTyH, JIOPaTIOMUHUN, OpPOH3a) U UX IPUMEHEHHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[lemouHble MeTaJIbl: MOJoOkeHUue B Ilepuogmdeckoil cucTeMe XUMHUUYECKUX
sanementoB JI. M. MeHneneeBa, CTpOE€HHE KX AaTOMOB, HAXOXIEHUE B IPUPOJIE.
duznyeckue U XUMUYECKHE CBOMCTBa (Ha mpuMmepe HaTpus U Kamus). OKCHabl U
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHne MEeI0UHbIX METANIOB U KX COEUHEHHU.

[IlenouHo3eMenbHBIE  METAJUIBI MAarHMd W KaJIbLUHAM:  TOJIO)KEHHUE B
[Tepuoguueckoit cucteme xumuueckux 3yeMeHToB . M. MeHneneeBa, cTpoeHue UX
aTOMOB, HaxoXJeHHUE B mpupoje. OPU3NUeCKue U XUMUUYECKUE CBOMCTBA MarHusi u
KaJIblus. BaxkHelue coequHeHUsT Kanblus (OKCU, TUIPOKCHUI, coin). KECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AJOMHUHME: NTOJI0KEHKE B [leproanueckon cucTeMe XUMHUYECKUX AJIEMEHTOB /1.
. MenneneeBa, cTpoeHHE aroma, HaxoxaeHue B npupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBAa amroMHHHUSA. AMQOTEpHBIC CBOMCTBAa OKCHIA M THIPOKCHIIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMU4eCcKux 3iemeHToB /. M.
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKJICHUE B Tpupoae. OU3nyecKue 1 XUMUYECKUE
cBolcTBa xkene3a. Okcuapl, ruapokcuasl u conu xenesa (1) u xxenesa (1), ux cocras,
CBOICTBA U MOJy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME ¢ oOOpasmaMu METaJUIOB H CIUIABOB, WX (U3HYECKUMU
CBOMCTBaMU, U3yUEHHUE PE3yJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO MCIIOJIb30BAHHE



BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUSI OKCHJA KaJIbIIUSI U HATPHUS C
BOJIOM (BO3MOXKHO HCHOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
AKECTKOU BOJIbI, MpOIllecca TOPEHUS JKejie3a B KUCIOpoae (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEPUATIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMd Ha HWOHBI:
MarHus, Kajbl¥s, anroMuHus, IuHka, skemesa (II) u xemesa (M), memu (1),
HaOJII0/ICHUE U OTKMCAaHKE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPUs, Kalus
U Kaimblus (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUIEOMATEpPHATIOB), HCCJIECIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHUS U THUAPOKCUAA IIMHKA, pEIICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «BaykHeHne MeTasbl U UX COCAUHECHUS.

XHMHS U OKpPYKa0LIas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOW >KU3HU 4elioBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIECTB M XUMHUYECKHX peakiuid B ObiTy. IlepBas momoinp mpu
XUMHUYECKHX 0KOrax U OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpyKaromend cpenbl (mpeaenbHas IOoMmyCcTUMAast
KOHIIeHTpauus BemiecTs, gaiee — IIJIK). Ponb XuMuu B pemieHUM SKOJOTMYECKUX
npoosieM.

Xumuueckuit IKCnepumenm:

U3ydeHrue o0paslioB MaTepHaloB (CTEKJIO, CIIaBbl METAJIJIOB, TMOJMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnuwie ceaszu

Peanu3anusa MeXnpeAMETHbIX CBA3€H MpU HM3YYEHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ NMOHATUM, SBISIOIIAXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEIMETOB €CTECTBEHHO -
HAy4HOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHSTHS: HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPUKanus, TMEepUOANYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHHE, MOJIEIb, ABJICHHUE, MTAPHUKOBBIN 2D (DEKT,
TEXHOJIOTUS, MaT€pUAJIbI.

®u3znka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIBI,
PaauO0aKTUBHOCTh, MOJIEKYJIA, JIIEKTPUUECKHM 3apsi, MPOBOAHUKH, TOIYIIPOBOAHUKH,
TUDJICKTPUKH, (OTODJEMEHT, BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSHUE
BEILIECTBAa, ra3, PacTBOpP, PACTBOPUMOCTb, KpHUCTAUIMUECKas PEIIETKA, CIUIABBI,
dusznyueckre BeTUINHBI, € IMHUIIB H3MEPEHUS, KOCMHYECKOEe TIPOCTPAHCTBO, TUIAHETHI,
3BE3161, CoJHIIE.

buonorusi: ¢orocuHTe3, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
YIOOPEHHsI, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEpATBI, TOPHBIC MOPOIBI, TIOJIE3HBIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



PA3/IEJI 4
TEMATHYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBanue
(uudgpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
[ToBTOpEHME N
yriyOnenue bubnuoreka [IOK
11 3HaHUW OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a
pa3aenoB Kypca 8 636
KJ1acca
OcHoBHBIE
bu6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a
XUMHAYECKUX
. 636
peakimit
DIIEKTPOJIUTUYECK
ast TUCCOITNAITHS. bubnuorexa [JOK
1.3 XUMHYECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
Oo61mas
XapaKTEPUCTHKA
bubmuoreka [JOK
XUMHUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
snemeHnToB VIIA-
636
TPYIIIBL.
T'anmorensl
O0mas
XapaKTepUCTUKA
bu6mmoreka [JOK
XUMHUYECKUX
2.2 6 https://m.edsoo.ru/7f41a

niieMeHTOB VIA-
rpynmnsl. Cepa u
e€ coeIMHEHUS

636
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OOmmas
XapaKTepUCTUKA
XUMHUYECKHX

2.3 snemMeHToB VA-
rpynmnsl. A3oT,
dochop u ux
COCJIMHEHUS

bubmuoreka [IOK
https://m.edsoo.ru/7f41a
636

OOmas
XapaKTePUCTHKA
XUMHUYECKUX

2.4 anemeHToB IVA-

1 KPEMHHI U UX
COCIMHEHUS

rpynnsl. YTiaeposa

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Paznena 3. MeTajliibl M X COeIMHEHUA

OOGmue cBoicTBa bubmorexa HOK

3.1 B 4 https://m.edsoo.ru/7f41a
METAJJIOB

636

Baxueiimme bubnuorexa [JOK

3.2 METAJIIbI U UX 16 https://m.edsoo.ru/7f41a
COCIUHECHUS 636

Hroro mo pazgeny 20

Pasznen 4. Xumus v OKpy:Kaomas cpeaa

BemtectBa u bu6mmoreka [JOK
4.1 MaTrepuabl B 3 https://m.edsoo.ru/7f41a
JKU3HM YeJI0OBEKa 636
Hroro mo pazgeny 3
bubmuoreka [JOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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PA3JIEJ 5

CHOCObBbI OHEHKHU JOCTU/XEHUSA YYHALLIUMUCA
HJIAHUPYEMBbIX PE3YJIBTATOB

OI'OC npeabaBISIIOT K IPOIECCY OIEHUBAHUS CIIEAYIONINE TPEOOBAHMUS:

OLICHMBAHUE JOCTUTAEMBIX 00Pa30BATEIbHBIX PE3YIbTATOB;

OLICHMBaHUE Tpolecca ux popMupoBaHUs;

OLIEHUBAaHNE OCO3HAHHOCTHU KaXAbIM O0yUaIOLUMCsl OCOOEHHOCTEN Pa3BUTHUS
€ro COOCTBEHHOI'O IIpoLiecca 00yUYeHHMsL.

bazoBbiMu NpUHOUITIAMA OOCHUBAHUA B CTaAHAAPTAX ABJIAIOTCA CICAYIOUINC:

OIICHMBAHUE SBJISCTCS MMOCTOSTHHBIM MTPOIIECCOM, €CTECTBEHHBIM 00pa3oM
UHTCTPUPOBAHHBIM B 00Pa30BaTCIIbHYIO MPAKTHKY;

OIICHMBAHUE MOXKET OBITh TOJIBKO KPUTCPHUAIbHBIM, OCHOBHBIMU KPUTEPHUAMHU
OIICHMBAHUS BBICTYIAIOT OXKHUIAEMbIC PE3YJIbTaThl, COOTBETCTBYIOIINE
y4eOHBIM LIETISIM;

KPUTEPHUU OLIECHUBAHUS U aJITOPUTM BBICTABJICHUS OTMETKH 3apaHee W3BECTHBI
¥ TieJlaroram, U y4aluMcs, OHH MOTYT BhIpaOaThIBaThCsI HMH COBMECTHO;
cCUCTEeMa OIICHUBAHUS BBICTPAWBAETCSl TAKUM 00pa3oM, YTOOBI

ydaliuecss BKJIIOYAIHCHh B KOHTPOJIBHO-OIICHOYHYIO JIESATEIBHOCTD,
nproOpeTasi HaBBIKH U MTPUBBIYKY K CAMOOIICHKE.

DOyHKIWU OLICHUBAHUSA :

CTUMYJIMPYIOIIas — BO3/ICUCTBUE Ha BOJIEBYIO chepy MOCpPeICTBOM
NepeKUBaHMS ycrexa WM Heycrexa, (opMUpOBaHUS IPUTA3AHUN U
HAaMEpPEeHUH, MOCTYIIKOB U OTHOLICHU;

JAAarHOCTHYECKAs] — HEMPEPBIBHOE OTCIICKMBAHUE KaUECTBA 3HAHUM y4dallIUXCs,
U3MEpEeHNe YPOBHS 3HAHUI Ha pa3IMYHBIX dTanax 00yueHusl, BhISIBIICHUE
IIPUYMH OTKJIOHEHHUSI OT 3a/IaHHBIX LIEJIEH U CBOEBPEMEHHASI KOPPEKTUPOBKA
y4eOHOMU JIeITCIIbHOCTH,

npoBepka 3HPEKTUBHOCTH 00yHAIOIIECH NEeSITETLHOCTH CaMOTO YUUTEIS,
KOHTPOJIb M OLIEHKA MO3BOJISIIOT YYUTEIIO MOIYUYUTh HHPOPMAIUIO O KAYECTBE
y4eOHOT0 TIpoIIecca, C y4eTOM KOTOPOW OH BHOCUT KOPPEKTUBBI B COIO PaboTy
dbopMupoBaHue y 00ydaronuxcs afeKBaTHONW CAMOOIIEHKH KaK JIMIHOCTHOTO
oOpa3oBaHus. AJeKBaTHAs CaMOOIIEHKA MKOJILHUKOB (POPMUPYETCS IO
BO3JICMICTBUEM OTMETOK M OIIEHOYHBIX CYXJICHUU yuuTens. Eciu atu
BO3JICHCTBUS HOCSAT HETATHUBHBIA XapakTep, TO OHA BEIYT K (HOPMHUPOBAHUIO
HHU3KOM CAMOOLICHKH, BCEJIAIOT B YUCHUKA HEYBEPEHHOCTh B CBOUX CUJIAX,



CJIECTBUEM YET0 SABJISICTCS CHIDKEHUE MOTUBALIMM YYECHUS U TIOTEPsI HHTEpEca
K yueOe;

e MOUIHBIA MOTUB y4€OHOH AESITEIBHOCTH 00YyUaIOIINXCS;

e V3MEHEHUS MEXINYHOCTHBIX OTHOLIEHHUN B KIIACCHOM KOJUIEKTHUBE,

e COJCICTBHUE B NOBBILIEHUHU cTaTyca oOyyatomuxcs. [lonoxurensHoe wim
OTPULATEIIBHOE OTHOIIEHNE OJJHOKJIACCHUKOB K OTAEIBHOMY YUYEHUKY 3aBUCUT
OT Mepbl IPUMEHEHHUS K HEMY IIOJIOKUTEIBHBIX UIIA OTPULIATEIIbHBIX
II€JarOrMYECKUX BO3ICHCTBUN U OLIEHOK.

CornacHo ®I'OC cucrema OUEHKH JOCTHKECHUS IJIAHUPYEMBbIX
pe3yJIbTaTOB OCBOCHHS OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o01ero oOpa3oBaHus JIOJKHA:

1) obecrnieunBaTh KOMILICKCHBIH IMOAXO0/I K OIICHKE Pe3yIbTaTOBOCBOCHHUS OCHOBHOIM
o0pa3oBaTeIbHOM MPOTpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs, TTO3BOJISTFOIIIHIA
BECTH OIICHKY MPEIMETHBIX, METAIIPEIMETHBIX U TUYHOCTHBIX PE3yIbTaTOB
OCHOBHOTO 00111eT0 00pa30BaHus;

2) obecrieunBaTh OLIEHKY JMHAMHUKH WHIWBUYaIbHBIX JTOCTHIKEHUH 00yJaIOIUXCs B
IpoIiecce OCBOCHUSI OCHOBHOM 00111€00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO
oO1rero oOpa3oBaHus;

3) npeaycMaTpHBaTh HCIIOJIB30BAHKME PA3HOOOPA3HBIX METOI0B U ()OPM, B3AUMHO
JOTIOTHSIONIUX JIPYT ApyTa (CTaHIapTU3UPOBAHHBIC TMCHBMEHHBIC U YCTHBIC PAOOTHI,
IIPOEKTHI, IIPAKTHYECKHE PabOThI, TBOpUECKUE PabOThI, CAaMOaHAIM3 U CaMOOIICHKa,
HaAOJTIOICHNS ).



PA3JIEJ 6

OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O 1 YYEBHO-
METOJUYECKOI'O OBECIIEYEHUS PABOYEN
IMPOI'PAMMBbI

O.C. I'abpuensn YueOnuk no xumun 9 kiacc. Mocksa «lIpocsemenue» 2022r.

B.B. Uepsuna Xumust COOpHHK 33724 U yIpaxkHeHuit 7-9 knaccsl. Mocksa
BMHOM. Jla6opatopus 3uanwuii 2020.

O6opynoBaHnue:

1. HaGop nns MoznenupoBaHus MOJIEKY HEOPTaHUYECKUX COSIUHEHU N
2. lludponas nabopatopusi MO XUMHUHU JUIsl YUUTEIS

3. Tlpubop st MILTIOCTPALIMU 3aKOHA COXPAHEHUS] MACChl BEILIECTB

4. Iudposas madopatopusi «IlozHaitkuHO

. [{udposas naGoparopus Releon mo xumuu ( CTapTOBBIN KOMILJIEKT)
. [lopTpeTbl XUMHKOB (KOMILJIEKT)

. Monenb KpUCTayuIMuecKON peleTK IUHKa

. Monenb KpUCTauIMueCcKON PeleTky Meu

. Moznenb KpuCTasuIn4ecKon peleTK KaMEHHOU

[ [ XS [






