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IHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOT'O 0OIEro oOpa3oBaHUs COCTaBJI€HAa Ha
OCHOBE TpeOOBaHMH K pe3ysibTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTeIbHON MPOTrPaMMBbI
OCHOBHOTO o0mero oOpaszoBanms, mpeactaBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodeld MpOrpaMMbl BOCIHTAHUS M C YYETOM KOHIICTIIMH TPENOIaBaHUs
y4eOHOro npeameTa « XuMHs» B 00pa3oBaTeIbHbIX opraHnu3aiusix Poccuiickoit deaepanum.

[Iporpamma 1o XUMUHM JHa€T TpEACTABICHUE O LEJAX, OOIIeH CTpaTeruu OOydYeHHS,
BOCIIUTAHMUSI W Pa3BUTHsS OOYYAIOIIMUXCS CpPEACTBAMHM Yy4eOHOro mpeaMeTa, yCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM u
CTPYKTYpHUPOBAHUE I10 pa3ziejaM U TeEMaM MPOTrPaMMBbI [0 XUMUH, ONPEAEIIIET KOJIMYECTBEHHbIE
M Ka4yeCTBEHHBIE XAapPaKTEPUCTUKH COJAECpP)KAaHUS, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3YYCHUSI XUMUU C y4ETOM MEKIIPEJIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JOTHKU y4eOHOTrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaenseT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3ysIibTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011er0 00pa3oBaHus, a Tak)Ke TPEOOBaHMIA K pe3ysibTaTaM 00yUeHHsI XUMHH
HAa YypOBHE IeNedl W3y4deHHs MpeIMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHON
JeSITeIbHOCTH 00yUalonIerocs 10 OCBOCHUIO yUEOHOTO CO/IepIKaHUSL.

3HaHMEe XUMHUM CIy>)KUT OCHOBOHM 1711 (hOpMUPOBAaHUS MHPOBO33PEHUS 00ydarolierocs,
€ro TMPEJICTaBICHU O MaTepHalbHOM E€IMHCTBE MHUpPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMBIC
XUMHEH mpeCcTaBIeHHs O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOIIOIMH BEIIECTB B MPUPOJIE,
0 TMYTAX pPEIIeHUsl TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30macHOCTH, TPoOIIeM 31paBOOXpaHEHUS.

N3ydyeHue xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEM JUIsi caMOpa3BUTHUS U (OPMUPOBAHUSA
KYJITYpBI IMYHOCTH, €€ 0011el 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUpPOBaHHNE MBIILICHUS U TBOPUECKUX CIIOCOOHOCTEHN 00yUaromumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
npohecCHOHATLHON IS TEIILHOCTH;

3HAKOMHUT CO CleUu(PUKOW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarioM B (P OPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPaMOTHOCTH 00YYaroIINXCsl;

CIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K TPUPOZAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00ydJaromuxcs.

JlanHble HampaBieHHUs] B OOy4eHHUH XMMHUU OOECIeunBaloTCa CHEU(UKON coaepKaHUs
y4e0HOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENAarorMueckd aJalTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPHEHTHUPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI TIEpPBOHAYATIBHBIX MOHATUN XMMUH, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHSITHI OPraHNYeCKON XUMHUH.

CtpyKTypa coaepkKaHusi IporpaMMbl IO XUMUU c(HOPMUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja k eé msyueHuro. CoiepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATHUH O XMMHYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl NOHATUH O XHUMHUYecKoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OpraHW30BaHbl MO MPUHIMITY IOCJIEI0BATEILHOTO Pa3BUTHs 3HAHWM HA OCHOBE
TEOPETHUYECKUX NMPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHnaeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— YU€HHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— MpeACTaBlIeHU 00 ANIEKTPOIUTUUECKON AUCCOIUAINY BEIIECTB B paCTBOPAX.



Teopernueckue 3HaHUS PACCMATPHUBAIOTCS HA OCHOBE SMIMPHUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBIMOJHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TOJTYyUYEHHUS U3y4YaeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O

XUMUYECKON COCTAaBIAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yueHne xumun
OPOMCXOMUT C TPUBJICUCHHWEM 3HAHUM M3 paHee M3YyUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaonmii Mupy», «buonorus. 5—7 kiacce» U «Pu3mnka. 7 Kiacc».
[Ipy u3ydyeHUM XUMHHM MPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAayKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEILHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpHl. 3aJa4ya y4eOHOIr0 mpeaMeTra cOCTOUT B (hopMUpOBaHUH
CUCTEMbl XMMHYECKHX 3HAaHUM — BaKHEHIIMUX (DaKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHYECKOT0 XapakTepa, s3blka HayKH, B
MPUOOIIEHNHU K HayYHBIM METO/IaM MO3HAHUS MIPU U3yUEHUH BEIIECTB U XMMUYECKUX PEaKIInii, B
GbOpMUPOBAaHUM ¥ PA3BUTHUH [MO3HABATENBHBIX YMEHHW ¥ UX NPUMEHEHWU B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUHU MPABHII 0€30MacHOr0
oOpaleHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

IIpy wu3yyeHMH XHMHH HAa YPOBHE OCHOBHOIO 00mIero oOpa3oBaHHsl Ba)KHOe
3Ha4YeHHe MPUOOpe/In TaKHe HeTH, KaK:

— (popMUpOBaHUE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMo00pa30oBaHMUIo,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TPHUHATHUIO DPEUICHWH, CIIOCOOHOM amanTUpoBaThes K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOY4YeHHMsI Ha CHCTEeMAaTH4eCKOe IMPHOOIIEeHHEe O0yJaromuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABATEJIIBHOW  JEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAaHWJ,
(GOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieueHUe YCJIOBHH, CIHOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYaIOIIUMHKCS OIIbITa
pa3HooOpa3HON NeATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEpPCAIbHOE 3HAaYCHUE I Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATHHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBJICHUS OKPY’KAIOIIEro MHpa, UCMOJb3ys 3HAHUSA U
OTBIT, TONYYCHHBIE TP M3IYYCHUU XHUMHUU, NPUMEHATh WX TMPH pEHICHUH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIHHOCTH;

— (popmupoBaHue y 00y4arOMMXCcsl TYMAaHUCTHUECKUX OTHOIIEHUH, TOHUMAaHUS IEHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTMYECKH LieIecoo0pa3HOro MoBeACHUS B OBITY U
TPYIOBOM [EATEIBHOCTH B LIEJIAX COXPAHEHMS CBOErO 3J0POBbS U OKPYKAKOLIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTHBALMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOpY MPOGWIIS U HANIPABICHHOCTH AaJbHEHIIET0 00ydeHUs!.

MecTo y4eOHOro npeaMera/y4edHOro Kypca B y4eOHOM IJIaHe IIKOJbI.

OO11ee yncino yacoB, OTBENEHHBIX JJISl U3YUCHUSI XUMHH Ha YPOBHE OCHOBHOT'O OOIIEro
obpasoBanwus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).

Y4yeOHMKH W Yy4YeOHbIe IMOCOOUSI, KOTOPbIe MCIOJb3YIOTC B X0Je H3yYeHUs
npeaMera/y4e0HOro Kypca:
8kn  I'.E.Pymsurtuc, @.I'. ®enpaman; Mocksa «IIpocsemenne», 2018 ¢
9xn  T'.E. Pymutuc, ®.I'. ®enbaman; Mocksa «lIpocsemenuey», 2018 r



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JluuHOCTHBIE pe3ysbTaThl OCBOCHHSI IPOrpPaMMbl OCHOBHOTO OOIIEro 0OOpa30BaHUS
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUMCKMMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpPaBHJIAMHA U HOPMAaMH TOBEACHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMH 00YYarOIIUXCS.

JIMuHOCTHBIE pEe3yNbTaThl OTPaXAalOT T'OTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA W PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpuOTHYECKOr0 BOCIMTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U
HAyYHOMY HACJeIWI0, TMOHUMAaHUS 3HAYEHUS XHUMHUYECKOM HayKd B JKU3HU COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOM MH(pOpMAIMeld O MepeloBBIX TOCTUKECHUAX H
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00
YCTPONCTBE MUPA U OOIIECTBA;

2) rpaJaaHCKOro0 BOCIIUTAHMS:

MPEJICTABJICHHSI O COIMAIBHBIX HOPMaX W MpPaBWIAX MEXKIUYHOCTHBIX OTHOIICHHWN B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOU JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUH XMMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOILM B Ipoliecce 3TON yueOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE M TOCTYNKH CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCJIEICTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJCTaBICHUs] O BEHIECTBE M  XHMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH U COCTABIIAIOLINE OCHOBY IS
NOHMMAHUA  CYIIHOCTH HAy4yHOW KapTHHBI MHpa, MpPEACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloi, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIMPABICHHBIC HA TOJYyYEHUE HOBBIX 3HAHUW IO XUMHH,
HEoOXOoauMbIe Il OOBSCHEHUS HaONIOJaeMbIX MPOIECCOB U SBJICHUM, IO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPaTypOMl, NOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOy4eHHI0 U TMO3HAHMIO, JH0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M HCCIIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHUS B AaJbHEHIIEM;

4) popmupoBaHHs KyJbTYPHI 310POBbA:

OCO3HAaHWE IEHHOCTU U3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME TIIOCIEACTBUH W HENpUATHE BPEIHBIX
MPUBBIYEK (YIOTPEeOJECHUsT aJIKOrojsi, HAPKOTHKOB, KYpEeHHSs), HEOOXOIUMOCTH COOIIOICHUS
npaBuil 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO Mpodeccuil U TpyAa pa3iMuHOro pojia, YBaXKEHHE
K TPyAy M pe3yiapTaTaM TpPYyIOBOH MAEATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE HPHUMEHEHHS
OpPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOp WHIUBUIYAIbHOW TpPAEKTOPUU



NPOJOHKEHUsST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MPO()eCCHOHAIBHONW NESATEIbHOCTH H
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHoHaNbHOM cpere;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTMUYECKH 11e7IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY >KU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0e30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS P paboTe ¢ BEMIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 3J0OPOBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHHS, IMOJy4aeMble MPU H3YyUYECHUH XUMUU, JUISl PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPY’KaIOUIEH MPUPOTHON CPEOil, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPBl, OCO3HAHUS TJI00ATLHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pelleHus
MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaThCS UM B
II0O3HABATEJIBHON, KOMMYHUKAaTUBHON U COLUAIILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocrtaBe merampeaMeTHBIX pPe3yIbTaTOB BBLICISIOT 3HAUMMBIC IS (DOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUI, TUnoresa, (akr, cCUCTeMa,
MPOIIECC, IKCTIEPUMEHT U JAPYTOE.), KOTOPBIC UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[[EJIOCTHOW HAYyYHOW KapTUHE MHpa, U yHHUBEpCaIbHbIC yueOHbIE NEUCTBUsA (TIO3HABATENbHBIC,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TIAHHPOBAHUIO U OCYIIIECTBICHHUIO YUEOHOH NeATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue 1eMCTBUA:

YMEHHUsI HCIOIb30BATh MPUEMBI JIOTUYECKOIO MBIIUICHHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATHH (BBIIEISATH WX XapaKTepHbIC IPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU MOHSITUSAMMU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKUUM, YCTaHABINBATh IPUYNHHO-CIIEACTBEHHBIE CBI3H
MEXTy O0BEKTAMHU U3YUYCHHUS, CTPOUTH JIOTHUECKUE PACCYkACHUS (MHIYKTHBHBIC, 1€TyKTUBHEIC,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHUE MPUMEHSTh B MPOLECCe MO3HAHUS MOHATUS (MPEIMETHBIE U METaNpPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATh MIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
xuMuueckass ¢GopMysa M ypaBHEHHE XUMHYECKOW peakuud — TpU pelIeHuu ydeOHo-
MO3HABATENIbHBIX 3a/a4, C YYETOM HSTUX MOJEIbHBIX MPEJICTABICHUNA BBISIBISATE U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Yy4aeMbIX OOBEKTOB — XHMHYECKHX BELIECTB U
XUMHUYECKHX PEAKIINH, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIIECCAX U SBJICHUSIX.

ba3oBbie ucciienoBare/ibCKie AeHCTBUSA:

YMEHHE HCIIOJIb30BATh IOCTABJICHHBIE BONPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpETEeHNE OMBITA MO IJIAHUPOBAHUIO, OPraHU3alMUd U TPOBEACHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pe3yJibTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIeNIaHHOM pabdoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHGOPMAIMIO PA3IUYHBIX
BUJIOB M (OPM TPEICTABJICHHUS, IMOJYyIaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS



JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HMHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHHE PUMEHSTH Pa3InYHbIE METObI U 3aMIPOCHI MIPH MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YI€OHBIX M MIO3HABATEIBHBIX 33724
OTpEeNIeIEHHOTO THUIIA, MPUOOPETEHHE OMbITa B OOJACTH HCIOIb30BaHHS HWH(OOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBIaJIECHUE KYJIbTYPO aKTUBHOTO HCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOUPATH ONTUMAIbHYIO (OpPMY MPEICTaBICHUS
uH(pOpMAIlMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 3a/1a4yll HECJIOXKHBIMH CXEMaMH, IUarpaMMaMu,
npyruMu (popmamu rpa@uKku U UX KOMOUHAITUSMH,

YMEHHE HCIIOJIb30BaTh U AHAIU3UPOBATH B MPOIECCe y4eOHOW U HMCCIEA0BATEIHCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPY>KAIOLEH IPUPOJHON CPELBI.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE Yy4eOHbIe JeiiCTBUSA:

yMEHHS 3a7aBaTh BOINPOCH (B XOoJe auaiora W (WIH) OUCKYCCHH) TIO CYIIECTBY
oOcyxxgaeMoll Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI TPENCTaBIATh IOJyYEHHBIE pe3yibTaThl IO3HABaTENbHOM JAEATEeIbHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIMIO PE3yIbTATOB BHITIOTHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (JJTa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHS Y4eOHOTrO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATENbHON U
HCCJICIOBATEIILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéra
OO0IIMX HWHTEPECOB M COIIACOBAHMS IMO3UIMK (0OCYXKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPAMHAIIMS COBMECTHBIX JCUCTBHIA, ONpEAeTICHINEe KPUTEPHUEB MO OIICHKE KavyecTBa
BBITIOJITHEHHOU PabOTHI U IpyTHe).

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIE IeilicCTBUS:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh eI ACSITeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JACSITEIBHOCTH, BBIOMPATH
HanOosiee 3(G(EKTUBHBIE CMOCOOBI  pEIICHWS Y4eOHBIX ¥ TIO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTHPOBATH MPEAJIOKEHHBI aNTrOPUTM NEHCTBUN TpHU
BBIMOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJIy4eHHs] HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUAX, OIICHUBATh COOTBETCTBHUE IMOJIYYCHHOTO Pe3yJbTaTa 3asBICHHON IENH,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MHNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mnpeaMmeTHBIX pPE3yJIbTATOB IO OCBOCHHUIO O00S3aTENBHOIO COACpIKAHMS,
YCTAHOBJICHHOTO JaHHOH (exepanpbHO pabouell NporpaMMoOM, BBIACISAIOT: OCBOCHHBIC
oOydJarolmuMucsl Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JAeWcTBUM, crneuuduueckue ams
npeaMeTHO obnactu «XHUMHS», BHIBI JCSITEILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETAlNU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonmy obydenust B 8 kjacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMEHUM:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUECKHUX IOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKHI AJIEMEHT, IMPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECh (OAHOPOIHAS U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJs XUMHYECKOTO
9JIeMEHTa B COEQUHEHUH, MOJSPHBIA OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKius, KIacCU(PUKAIIHS
peakuuii: peakliud COeAMHEHUS, PEaKLIUU Pas3NIoKEeHUs, PEakluy 3aMEeIlEeHUs, PeaKIu
oOMeHa, K30- U SHAOTEPMHUYECKUE PEAKIIUH, TEIUIOBOM AP (EKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTasb, paAuyC aToMa, XMMHYECKas CBS3b,



MOJIIpHasl M HEMOJIApHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBsI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas 0 BeliecTBa (IPOIEHTHAs! KOHIIGHTPAIIHsI) B PaCTBOPE;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMUYECKUX TIOHATHH U
MPUMEHSITh 3THU MOHSATHUS IIPU ONIMCAHUU BEUIECTB U UX MPEBPAIICHUN;

®  CIOJI30BaTh XWUMHUYECKYI0 CHUMBOIIMKY [UIsl COCTaBJICHHS (HOpMYIl
BEILIECTB U YPABHCHUN XUMUUYECKUX PEAKIIU;

®  OOpeneNnsTh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHApHBIX COECTUHEHUSX,
CTCTICHh OKUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, TIPUHAJICKHOCTH BEIIECTB
K ONpEeNeN€HHOMY KJIacCy COelMHEHUH 1o QopmynaMm, BHI XHUMHUYECKOH CBS3U
(koBaJIeHTHAs! ¥ HIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

e  packpeiBath cMbicn [lepumommyeckoro 3akona J[. W. Mengeneesa:
JEMOHCTPUPOBATh MOHHUMAHHUE TMEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHUX
AJIEMEHTOB OT WX ToJokeHus B [leproauueckoii cuctemMe, 3aKOHOB COXPAaHEHUST MACChI
BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yYeHUSs, 3aKOHa ABOraipo;

e  ONHUCHIBATh W XapakTepu3oBaTh TaOnuuHyio Qopmy Ilepuoguueckoit
CUCTEMBbl XHMHYECKHX ODJIEMEHTOB: pa3nyaTh TOHATUSA «TJaBHas mnoxarpynmna (A-
rpynma)» u «mnobouynas moxarpymma (b-rpynma)», Mameie u OOJBIINE TIEPUOJIBI,
COOTHOCUTH 0003HaueHUs, KOTOpble uMerotrcs B Tabmuie «llepumomudeckast cucrema
xumuueckux snemeHToB [[. M. MeHaeneeBa» ¢ 4YHUCIOBBIMH XapaKTEpUCTUKaAMU
CTPOCHHUS aTOMOB XHMHYECKUX DJEMEHTOB (COCTaB W 3apsja sjpa, OOIee Yucio
3JIEKTPOHOB U pacrpeziesieHue UX MO 3JIEKTPOHHBIM CII0SM);

e K iaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHThI, HEOpPraHMYECKHUE BEILECTBa,
XUMHUYECKHE peakiuu (MO YHCIy M COCTaBY yYaCTBYIONIMX B PEAKIUU BEIIECTB, IO
TeroBoMy ddexry);

e  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KIIACCOB, MOATBEPKIas OMHCAHUE MIPUMEPAMHU MOJICKYJISPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

e  IPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TPOTEKaHUS XUMHUYECKUX [MPEBPALICHUI B pa3IU4HbIX
YCIIOBUSIX;

®  BBIYHCIATH OTHOCUTEIHFHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (GopMysie COeIUHEHHs, MAaCCOBYIO JOJTIO
BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUYETHI IO YPABHEHUIO XMMHYECKON peaKIlvi;

®  [PUMEHSITH OCHOBHBIC OIEPAIIMH MBICITUTEIBLHONU NEATEIHPHOCTH — aHAU3
W CHUHTE3, CpaBHEHHE, 00OOIIeHUE, CHUCTEMATH3AINI0, KIACCU(DHUKAIIMIO, BBISIBICHHE
MPUYUHHO--CIICICTBEHHBIX CBSI3€H — N7l M3y4YEHUS] CBOWCTB BEIIECTB U XUMHUYECKUX
peakuuii, ecTeCTBEHHO-HAyYHbI€ METObl IO3HAHUA — HAOIIOJCHHUE, W3MEpPEHUE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

e  clemoBaTh  MpaBWJIaM  TOJNB30BAaHUS  XUMHUYECKOW  TOCYyAOH U
7abopaTOPHBIM 00OpYJOBaHWEM, a TakK)Ke TMpaBWiIaM oOOpaleHusi ¢ BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIMSIMH IO BBIMOTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB
M0 TIOJYYCHHIO W COOMpaHWIO Ta3000pa3HbIX BEMmIECTB (BOAOpOAa M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIIEHHOW MAacCOBOM [JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH U IPOBOJAUTH XUMHUECKHE SKCIIEPUMEHTHI [0 paclO3HABAHUIO
pPacTBOPOB IENOYEH W KHUCIOT C TMOMOIIbI0 MHIMKATOPOB (TakMmyc, (enondranen,
METUJIOPAHXK U APYTHE).

K xonmy obydenust B 9 kjacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHHM

®  pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHATUN: XUMHYECKUN

DJIIEMEHT, aTOM, MOJICKYyJia, WOH, KAaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIOXKHOE



BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peakxiysi, XUMHYECKasi CBSI3b, TEIUIOBOM A(PQEKT peakiu, MOJIb, MOJSPHBIH 00BEM,
pPacTBOp, ANEKTPOJIUTHI, HEIJEKTPOIUTHI, ANEKTPOIUTHYECKAsT JTUCCOLUAIUS, PEAKIIII
MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE paBHOBECHE, 0OpaTUMble U HeOOpaTUMBbIE
peakuuu, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJECHHE, AJIOTPONUsS, aM(OTEpHOCTh, XHUMHYECKas CBS3b
(KoBaJleHTHasl, HOHHAs, MeTaJIM4yecKas), KpUCTAIIMYEcKas pemérka, KOoppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XUMHUYECKOW pEaKIMH, TMpPEIe]bHO JOIMyCTHMAas
koHneHTpauus [1JIK BemecTna;

®  WUIIOCTPUPOBATH B3AaUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUH U
MPUMEHSTH 3TU MOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBpAIllCHU;

®  HCIOJIb30BaTh XHWMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIU;

®  OIpeleNATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCcy COEIMHEHHMH 1o Qopmysiam, BHI XMMHUYECKON CBS3U (KOBAJCHTHAsi, MOHHAs,
METaJIJIN4YecKasi) B HEOPraHWYEeCKUX COEAMHEHMSX, 3apsij HOHA IO XUMHUYECKOU
dopmyre, xapakrep cpeasl B BOAHBIX PAaCTBOpPaX HEOPTaHWYECKHX COCIMHEHWUN, THUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e  packpsiBaTh cMmbich Ilepuomnueckoro 3akona JI. WM. MenneneeBa u
JIeMOHCTPUPOBATh €r0 MOHUMaHKE: ONUCHIBATh U XapaKTEepU30BaTh TAOINYHYIO (hopMy
[lepuoanyeckoit CHUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3fnyaTh MOHSATHS «TJaBHAs
noarpymnna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)», mansie u Oosbline
NepUobl, COOTHOCUTH 0003HAaYEHHsI, KOTOPbIE UMEIOTCS B TIEPUOANYECKOM Tabnulle, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIO 3JIEKTPOHOB U pacHpeesIeHUe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;

e  KJaccu(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (MO0 YHCIy M COCTaBy yYaCTBYIOHIMX B PEaKIUU BEIIECTB, IO
TETIOBOMY (P (PEeKTy, IO U3MEHEHHUIO CTETICHEH OKMCIICHUS! XUMHUECKUX JIEMEHTOB);

®  XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME M CHEHU(PHUECKUE XUMHUECKHUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, MOATBEPKIasi OMUCAaHUE MpUMEpaMu
MOJICKYJISIPHBIX ¥ HOHHBIX YPAaBHEHUH COOTBETCTBYIOUIMX XUMHUECKUX PEAKIIUIA;

®  COCTaBIISATh YPaBHEHHS AJIEKTPOJIMTUYECKOM IHCCOIMALUU  KHUCIOT,
IeJIOYEeH M COJIeH, TIOJTHBIC W COKpalIEHHBIC YPAaBHEHHS PEaKIMi MOHHOTO OOMEHa,
YPaBHEHHSI PEaKIMii, TOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBSI3U MEXKIY
BEIIECTBAMH PA3INYHbIX KJIACCOB;

®  pacKkpblBaTh CYIIHOCTb OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOT'O OajlaHCca 3TUX peaKLnit;

®  [POTHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHHUSI XUMUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSIX;

®  BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMeHTa Mo (GopMyJsie COeIUHEHHs, MAaCCOBYIO JOJIO
BEIIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI [0 YPABHEHHIO XUMUUYECKON PEaKLIny;

e coOmogaTh  MpaBWja  MOJB30BAaHMS  XMMHUYECKOH  TMOCYIOH |
7abopaTOpHBIM 00OpYNIOBaHMEM, a TaK)Ke IpaBuUiia OOpalleHUs C BEIICCTBAMHU B
COOTBETCTBUH C MHCTPYKIMSIMH I10 BBIOJIHEHHIO JTA0OPATOPHBIX XMMUYECKHX OMBITOB
0 TIOJTYYCHHIO M COOMPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);



o MPOBOAUTh  PEAKIUW, MOATBEPKAAIOIINE  KAYECTBEHHBIM  COCTaB
PAa3IMYHBIX BCHICCTB: PACIIO3HABATL OIIBITHBIM HYTéM XJIopuna-, 6pOMI/II[-, noauna-,
KapOoHat-, ¢ocdar-, CHIHMKAT-, CyJb]aT-, THAPOKCUA-UOHBI, KATUOHBI aMMOHUS H
HOHBI U3YYCHHBIX MCTAJIJIOB, IPHUCYTCTBYIOIIUC B BOJHBIX pACTBOpPAX HCOPraHNMYCCKUX
BEIIICCTB;

®  TPUMEHSTh OCHOBHBIC OTEPAIMHA MBICIUTEIHHON JEATEIIFHOCTH — aHaJIH3
U CHUHTC3, CpPAaBHCHHC, 0606LL[CHI/IC, CUCTCMATU3allUI0, BBIABJICHUC MPUYHUHHO-
CIICZICTBEHHBIX CBSI3eH — JUII M3YYCHHUS CBOMCTB BEIIECTB M XMUMHYECKHX PEaKIIHA,
CCTCCTBCHHO-HAYYHBIC METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, HU3MCPCHUC,
MOJICITUPOBAHKE, IKCTICPUMEHT (pEaTbHBIA M MBICIICHHBIH ).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XUMUM B KU3HU 4YEJIOBEKAa. XHUMHS B CHUCTeME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/IaX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecH. CTIocoOBI pa3iesieHUs CMECeH.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIeMEHTbl. CHUMBOJBI XUMUYECKHUX 3JIEMEHTOB.
[TpocTsie u clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUeE.

Xumuueckass ¢opmyna. BaJeHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anmMocCBsA3b KOJIMYECTBA, MacChl U
YHClia CTPYKTYPHBIX €AMHHUII BenecTBa. Pacu€Tel mo popmynamMm XUMHUYIECKUX COCTUHEHUH.

Ou3nyeckue U XUMUYECKUE SIBJICHHUS. XHMHUYECKash peakuuss U e€ MPU3HAKU. 3aKOH
COXPAaHEHHUS MAaCChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuit 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBWiIaMyd paboThl B Jabopatopuu U MpuéMamMu
oOpaieHus ¢ 1abOpaTopHBIM O0OpYJOBaHWEM, M3yUYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMUYECKUX (TOpEHUE CBEYH,
MIPOKAJTMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTOM) sIBJICHUH, HAOI0IeHHE
U ONHCAaHHWE TMPU3HAKOB TMPOTCKAHUS XUMHUYECKUX peakuuid (pa3ioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), msydenme cmocobGoB
pasleNeHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIAPUBAHHE, TUCTHIUISAINS,
xpomatorpadus, TpoBeIEeHHWE OUYUCTKU [OBApEHHON COJM, HAONIOJACHHE U ONHCAHHE
pe3yJabTaTOB MPOBEJIECHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS] MacChl, CO3JaHHUE
MoIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT W MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B npupoze, Gu3nuecKue 1 XMMUYECKHE CBOMCTBA (PEaKIIMU TOPEHUS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYeHHs] KHCIOpPOAa B JabOpaTOpu W
MPOMBINUICHHOCTH. KpyroBopoT kucimopoaa B mpupone. O30H — alIoTpOIHAs MOAM(PUKAIUS
KHCIIOpO/Ia.

TernoBoit 3¢ddekr XuMHUYecKOl peakluu, TEPMOXHMHYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO3[yXa, YCHUJICHHE
NapHUKOBOTO AP QeKTa, pa3pyLuIeHHe 030HOBOTO CIIOS.



Bomopon — »smemMeHT M mpoctoe BemecTBo. Haxoxknaenwe Bogopona B IPUPO/IE,
¢u3nUecKre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oy4YeHus. Kuciorsl u commu.

Mossipablii 00b€M ra30B. Pacu€Tel Mo XUMUYECKUM yPaBHEHUSM.

®usnueckue cBoicTBa BOAbl. Boma kak pacrBoputens. PactBopbl. HacwlmeHHble u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpMMOCTh BelIeCTB B BOJe. MaccoBasi A0 BELIECTBA B
pactBope. XuMHUecKHe cBoMcTBa BoAbl. OcHOBaHMs. Poiib pacTBOpPOB B NMPHUPOAE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanmss Heoprannuecknx coemuHenuid. Oxcunpl. Knaccudukanus OKCHIOB:
cojieoOpa3zyromue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpa3zyromue. HomeHnknarypa
oKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcHoBanus. Knaccudukaiyus OCHOBaHUUM: IMIETOYM U HEPACTBOPUMBIC OCHOBAHMS.
Howmenknatrypa ocHoBanuil. du3znyeckue M XUMHYECKHE CBOMCTBAa OCHOBaHMU. [lomyueHne
OCHOBAaHMH.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucinor. @usnyeckne 1 XUMHIECKUE
cBoiicTBa KucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknarypa cosieil. @u3ndeckue u XUMHUYECKHe CBOWMCTBA cojed. [lomyuenue
COJIEH.

['eneTndeckas CBA3b MEXKIy KIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEEICHHE COAepkKaHUsI KUCIOpO/ia B BO3AyXe, MOIyYeHHne, coOupaHue,
pacro3HaBaHHE M H3YYEHUE CBOMCTB KHCIIOPOJa, HAONIOJEHHE B3aMMOACHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3laMyi OKCHJIOB M OIHMCAHUE HMX CBOWCTB, MOJy4YE€HHE, cOOMpaHWE, paclo3HaBaHUE H
W3y4deHHue CBOMCTB Bojoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYKHO HCIIOJIb30BAHKUE BHUICOMATEPUANIOB), HAOIIOJEHIE 00Pa3I[0B BEIIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICKCTBHE BOJBl C MeETaUIaMU (HAaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IeHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMH,
peakuuii HeUTpanu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoanyeckuii 3akon U Ilepnoanyeckas cucremMa xumudeckux djiemenros /. M.
MenpeineeBa. CtpoeHue aToM0OB. XMMHYECKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIEC
peakuuu

[lepBble MONBITKM KJIaCCU(PUKALUKU XUMHUYECKHX 3JeMeHTOB. [loHsTHe o rpymnmnax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIIPOKCH/IBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuyeckux osnementos /[l .
MenneneeBa. KoporkomepuoaHas W JMHHONEpUoaHas ¢opmbl [lepuonnyueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne artomMoB. CocraB aromHbIX szaep. HM3oronel. OnexTponbl. CrpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. M. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTAa II0 €ro IIOJO0KEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU M3MEHEHUS pailyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAJTMYECKUX
Y HEMETAJUIMYECKUX CBOKCTB I10 IPYIIIaM U IIEPUOJIaM.



3nauenue I[lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMUYECKUX JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. JI. 1. Mennenees — y4€HbIl U IpayKJaHUH.

XuMuyeckass  CBS3b. KoBanentnass  (momsipHas U HEMNOJspHAasi)  CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas! CBA3b.

Crenenb  okucieHHs. OKHCIHMTENIBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHne oOpa3IloB BEIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHUAA
[UHKa C pacTBOpaMHU KHUCJOT U ILEJ0Yeil, MPOBEIEeHUE OIbITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3I0KECHUS, COCTUHEHUS ).

Meostcnpeomemnwie ceasu

Peanuzarust MeXMpeaMETHBIX CBSA3EH MPU U3YUYEHUU XUMHUH B 8 KIJIACCE OCYIIECTBIISETCS
yepe3 MHCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, TaKk U TOHSATH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO01Iue ecTecTBEeHHO--HAyuYHbIE MOHSTHS: HAay4HbI (akT, TUIoTe3a, TEOpHsl, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OAKCIEPHUMEHT,
MOJIeTMpOBaHUE, U3MEPEHUE, MOIEIIb, IBJICHHE.

®dusnka: marepus, aTroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKUM 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, neixanue, buocdepa.

['eorpadus: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE IOPOJbI, IOJE3HBIE
HCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4ecKkasi peakius

[lepuonuueckuii 3akoH. Ilepuonuueckas cucteMa XuUMHYecKHX »diaemeHToB JI. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBONCTB XHMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOOB, KalWs, KaJlbLUg U HMX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B [leproanyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUIbl XUMHUYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, reHeTHdYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Krnaccudukanys XuMHUYeCKUX peakuil Mo pa3IudHbIM MpU3HaKaM (TI0 YHUCIY M COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). JDK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsite o ckopoctn XUMHUYEeCKO# peakmnuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TETEpOTeHHbIX peakuusx. [lonsTtue o
karanu3e. Ilonstue o xumuueckoM paBHOBecuH. DaKTOpPbI, BIMSIOMIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlieHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopus 37EKTPOIUTUYECKON TUCCOIUALUU. DJIEKTPOJIUTHI U HEAIEKTPOIUThL. KaTHoHBI,
QHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C PA3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanyu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.



Peakiun nonHoro oOMeHa. Y cnoBusl MPOTEKAaHUsI PEAKIM MOHHOTO OOMEHA, TIOJHBIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAHUN U COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELIECTB —
METaJUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEHIECTB (XJOpUAa HATpHS),
UCCIIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMHMUYECKON pEakUuu OT BO3ICHCTBUS pa3IMUYHBIX
(bakTOpoB, UCCIIETOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHUCJIOT, IIEJIOYE M cojeil (BO3MOXKHO HCIIONIb30BaHME BHJEO MAaTEPUAJIOB), IMPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajZika, BBIACNCHHE Tra3a, OOpa30BaHHME BOJABI), OINbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKMid (FOpeHHe, peaklUuu pasjoXKeHHUs, COCIUHEHHS),
pacno3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOIIBIO KAadeCTBEHHBIX pEaKUUi Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTtaibl 1 HX cOeIUHEHHUS

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHune W (pu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTE€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeTaJllaMH, HEMETaJIaMH,
mienouamu).  XusopoBopopod. ConsiHash KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JeiicTBrUe Xopa U XJ0pOBOJ0PO/Ia Ha OpraHu3M 4YesioBeKa. BaxkHeire XI0puibl
U X HaXO0XJIECHUE B IPUPOJIE.

OO6mrast xapakrtepucTuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHUCTIOpOJia U cepbl. AJUIOTPONHBIE MOIM(UKALUKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3NYECKHEe M XMMHUYEeCKHe CBOWCTBA. OKCHABI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcUIOB. CepHasi KHCIOTa, (PU3NYECKUE M XUMHUYECKHE CBOWCTBA
(oOme Kak TMpeICcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
JeXalle B OCHOBE IPOMBIIUIEHHOTO croco0a MOoJdydeHUs cepHoil KuciotThbl. [Ipumenenue
cepHoi KucIoThl. COJIM CepPHOM KUCIOTHI, KaUeCTBEHHAs peakuus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAOUIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
PEeIOTBPALICHUS.

OOmiast xapakTepucTHKa 3y1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble CTENEHU OKHUCIECHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHE U
XUMHUYecKHe cBoicTBa. KpyroBopoT a3zora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHYECKHUEe
CBOICTBa, noydyeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3HUECKHEe U XUMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
bu3nveckue W XUMHYECKHE CBOMcTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cneunduyeckue). Mcnonb3oBaHHEe HHUTPATOB M COJICH aMMOHHS B KaueCTBE MUHEPAJIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOIIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO3[AyXa, MOuYBbI M BOAOEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dbochopnas kuciora,
¢u3mueckue M XUMHUYECKHE CBOWCTBa, mosydeHue. Vcmosnbp3zoBaHue ¢ochaToB B KauecTBe
MUHEPaIbHBIX YA0OPEHUI.

OOmast xapakrepuctuka syeMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoicta. Axcop6oius. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraepoaa, ux (puU3nyYecKue U XMMUYECKHEe CBOWCTBA, JEWCTBHE HA KUBBIE OPTaHU3MBL,
NOJIyYeHHE U MPUMEHEHHE. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIE C OkcuaoM yriaepoaa (IV),
TUIOTE3a TI100aIbHOTO TMOTEIJICHHUs KIMMaTta, MapHUKOBBIA 3(QdeKkT. YTonbHas KUCIOoTa U e



coiu, UX (uU3MYEecKMe M XHUMUYECKHE CBOMCTBa, MOydeHHe U npuMmeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHume — kapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHECHHSIX Yriepoia
(MeTaH, JTaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YyKCycHas kuciuota). [Ipupoansbie
WUCTOYHUKU YTJIEBOAOPOAOB (Yrojb, MPHUPOMAHBIA Ta3, HEPTh), MPOAYKTHI UX TNepepaboTKu
(OeH3uH), UX POJIb B OBITY W MPOMBINIJIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU YeNOBeKa. MarepuallbHOE €IUHCTBO
OPTraHWYECKUX U HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usmueckue M XHUMHUYECKHE CBOWCTBa, MOJYYEHHE M MPHUMEHEHHE.
CoenuHenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpEeMHUEBOM KucioTe. CHUITUKATHI, UX HCIIOJIB30BAHKE B OBITY, B IPOMBINIIICHHOCTH. BaxHeiimume
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIBHBIX MaTEPHAIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

n3ydeHue o0pas3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISIHOM KHCIIOTHI, POBEJCHUE
KaYeCTBEHHBIX peakluil Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCJMHEHUH (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPHAOB (TaJOreHHUIIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE Tmporecca OOyriaWBaHHWS caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3yYeHUE XUMHUUECKUX CBOMCTB pa3z0aBlIeHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cyib(paT-uOH W HaONoJleHue MpHu3HakKa eé
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M UX COEAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX YI0OpEHUIH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M UW3yYEHUE CBOWMCTB aMMHakKa, IPOBEICHUE
KaYeCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH U U3yYeHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIOJIb30BaHNE BUJECOMATEPHATIOB), M3yYEHUE MOJIENEeH KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpapuTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIEcCOM afCcOpOIUMM PAacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOICTBOM IMPOTUBOTra3a, MojyuyeHue, cooupaHue, pacro3HaBaHue
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CUJIMKAT-MOHbl M W3Yy4Y€HUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHE C NPOLyKLIHEH
CUJIMKATHOM IPOMBILIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BakHeimune
HEMETAJUIbl U UX COCUHEHUSD).

MeTa/uibl M UX COeIMHEHUS

OOmiasi xapakTepUCTUKAa XUMHUYECKHX DJJIEMEHTOB — METAJIOB Ha OCHOBAHHUU HX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
atomoB. CTpoeHune MeTauioB. MeTramnueckass CBA3b M METAIMYECKas KPUCTAIIMYECKas
pemérka. OJIEKTPOXUMHUYECKUN psAJ HanpsKeHUH MeTauioB. DPU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHANA, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILJICHHOCTH.

[Ilenounsle MeTambl: noyioxkeHue B Ilepuoanueckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHHE UX aTOMOB, HaxoAeHUE B npupozae. Ousznyeckue u XMMUYECKUe
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCUHEHHUM.

[[lenouyHo3eMenbHbBIE METAJUIBI MAarHuii M KaJlblUi: MojoxkeHue B Ilepuoanueckoit
cucreMe XxumMudeckux sieMeHToB JI. 1. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKICHUE B
npupozae. PU3NYECKUe U XMMHYECKHE CBOWCTBA MarHus M KaJblus. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHUSI.



AmoMuHMi: nonoxeHue B llepumoandeckoid cucreme XuMuUueckux siemeHToB J[. .
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHS.

Kenezo: monoxenue B Ilepumoanueckoit cucreme xumuueckux osnemeHtoB [ U.
MeHnpneneeBa, CTpOEHHUE aTOMa, HaXOXJACHUE B mpupojae. PuU3nNvecKue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Oxkcupnwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocraB, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuit 3xcnepumenm:

O3HaKOMJICHHE C oOpaslamMu METaUIOB W CIUIaBOB, MX (U3MUYECKUMHU CBOWCTBAMH,
U3YYCHHE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIOIH30BAaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KaJBIUs U HATPHUS C BOJAOU (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IpOIEcca TOPEHHsS Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pEaKlMi Ha MOHBI: MarHus, KajlblUs, aIIOMUHUS, LKUHKA, xene3a (1) u xenesa
(ITI), menu (1), HaOmrOEeHHME M OMHMCAHUE MPOIIECCOB OKPAITMBAHMS TIJIAMEHU MOHAMU HATPHS,
Kamusl U KaIblus (BO3MOXHO HCIIONB30BAHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(OTEPHBIX
CBOWCTB T'MJIPOKCHA AIFOMUHUS U TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelIIe MeTaIbl U UX COCOUHEHUS).

XuMHUSA U OKPYKAKOIIas cpeaa

BemecTsa u Marepuansl B IOBCEAHEBHOW KU3HU YEJIOBEKA. be30macHoe UCoJIb30BaHUE
BEIIECTB M XHUMHUUYECKHX peaknuil B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPABIICHUSIX.

XUMHYECKOE  3arps3HEHHE  OKpyXaromied  cpensl  (mpemenbHas — JOMyCTHMast
KOHIIeHTpanus BemiecTs, nanee — [1/1K). Poias XxuMuu B pemieHuN 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuit Ixcnepumenm:

U3y4eHHE 00pa3lloB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Meostcnpeomemnwie ceasu

Peanuzarust MeXnpeMETHBIX CBSA3EH MPU U3YUYEHUHU XUMHUH B 9 Kilacce OCYyIIECTBIISIETCS
4yepe3 HCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISTFOLLIMXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OOmme ecTeCTBEeHHO-HAyYHbIC TIOHATHS: HAy4HBIA (akKT, TUMOTE3a, 3aKOH, TEOpHS,
aHams, CHUHTE3, KIaccu(uKanus, NEePUOIUYHOCTD, HaOJII0ICHHE, AKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICITb, SIBJICHHUE, MAPHUKOBBINA A(D(PEKT, TEXHOIOTHS, MaTEPHAITHI.

®dusnka: marepus, aTroM, DSJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
palUOaKTUBHOCTh, MOJIEKYJIA, OJJIEKTPUUYECKUA 3apsll, MPOBOJHUKH, MOITYNPOBOJIHHKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAUIMYECKass pemeTKa, CIUIaBbl, (U3WYECKHE BEIMYUHBI,
€IUHULBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: gorocunTes, apixanue, Ouochepa, FKocHCTEMa, MUHEpAIbHBIC yA0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBRA.

I'eorpadms: armocdepa, rumpocdepa, MHUHEpadbl, TOPHBIE TMOPOJbI, IOJE3HBIE
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumeHoBaHue KoanuectBo yacoB
n/m | PA3AC]IoB H TeM Beero KonTposabHble Mpaktnueckn IlpoexTsl Yuer padoueit
NporpamMmMbI padoThbI e padoThI NMpPOrpamMmMbl BOCIIUTAHUS
Pasnea 1. IleppoHayanbHble XUMHYECKHE MIOHATHS

XuMusd — BaXkKHas Bri6op e IIPUBJIEKATh BHUM

o0acTb TEMBI aHue IIKOJIbHUKOB K

eCTeCTBO3HaHE/I$I u 5 2 IIPOCKTOB CHHOCTHOMY aCICKTy

MPaKTUYECKON U3y4aeMbIX Ha ypoKe

ACATECIIbHOCTHU HBHGHHﬁ,

YelioBeKa OpPraHU30BBIBATH PabOTy
Jeren C COLMAIIBHO
3HAUMMOW uH(poOpMaImen —
00CyX1aTh, BBICKA3bIBATh
MHEHHUE;

e HCIIOJIb30BATh
BOCIIMTATCIbHBIC
BO3MOXXHOCTH  COJIEpP)KaHUS
yueOHOTro mpenMeTa uepes
JEMOHCTpALNIO JeTsIM
Bemectea = IpUMEPOB  OTBETCTBEHHOTIO,

XUMHHCCKUC 15 1 IPaXIAHCKOTO  TOBEJICHHS,

peakuuu

HpO}IBHeHI/IH I-IG.J'IOBeKO.J'IIO6I/I$I
1 100pOCEepICYHOCTH;

e HCIIOJIB30BAHUEC
KpaeBeIuecKoro marepuasa
[IpY HAIIOJIHEHUU YpOKa |
JOMAaIIHUX 3aJaHui

e WHUIMUPOBATh W
MOJIIEP’KUBATh
HCCJIEI0BATEIBCKYIO u




MPOEKTHYIO  JEeSTENbHOCTh
IIKOJTHHUKOB

e OpraHuzanus
oOIIeHUs

e ¢dopMmupoBaTh H
pa3BHBaTh HABHIKU, 3HAHUS O
3I0pPOBOM 00pa3e KU3HU

e AKTUBU3UPOBATH
MO3HABATEIBHYIO
AKTUBHOCTb.

Hroro no pazneny

20

Paznen 2. BaxHeillnne npeacTaBuTe 4 HEOPraHMYeCKUX BellecTB

Boznyx. Kucnopon.
[Tonsitue 00
OKcHJax

Bonopon.Ilonstue
0 KHCJIOTax M COJIAX

Boma.  PactBOpsI.
Ilonsarue 00
OCHOBAHUAX

OCHOBHBIE  KJIACCEI
HEOPraHUYeCKuX
COCTUHEHUN

11

e CIHOCOOCTBOBATH II

podeccrnoHaTbHOMY
CaMOOTIPEICTICHHIO
HIKOJIbHUKOB

e TPUMEHSATH HA
ypoke WHTEPAKTHBHbBIE
dbopmbl paboTHI:
UHTEIJICKTyallbHbIE ~ WTPHI,
IUOAKTAYCCKUI

Teatp, TUCKYCCUH, paboThl B
napax " fp.;

e OpraHU30BBIBATH
me(CTBO  MOTHBHPOBAHHBIX
U DPYAUPOBAHHBIX yUaluXcs
HaJl WX HEYCHEBAIOIINMHU
OJTHOKJIACCHUKAMU;




Hroro no pazneny

30

Paznen 3. Ilepuogmueckuii 3axkoH u Ilepuoamueckasi cucrema xumudeckux 3iementoB JI. U.
MenpaeneeBa. CTpoeHue aToM0B. XUMUYeCKAas CBA3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMU

[Tepuoanueckuii
3aKOH u
Ilepnonnueckas
cucremMa

A XUMHUYECKUX
anementoB J[. MN.
Menpnene-eBa.
Ctpoenue aToma

XUMHUeCcKasi CBS3b.
OKuCIIHTEIIHFHO-

2 BOCCTAaHOBHTEJIbHBIE
peakuu

e TMOKa3bIBaTh 00yY
AIOLIMMCs CBSI3b IIPEIMETa C
UCTOpPUEH U IPAKTUYECKUM
IIPUMEHEHHUEM B KU3HU

Hay4YHTh y4anmxcs
aHAIM3MPOBaTh,  CPaBHUBATH,
KOHKPETH3HPOBATh u
MPECTABIATh o0pazHo
BEJTHYMHBI u (bakTsl,
OTHOCSIIUECS K
IKOHOMHYECKUM SIBIICHHSIM,

SIBJICHUSIM COIIMaIbHOMU "
0O0IIIECTBEHHON KU3HU

Hroro no pazneny

15
PesepBHOE Bpemst 3aumra
IIPOEKTOB
OBIIIEE
KOJIMYECTBO YACOB 63

10 ITPOT'PAMME




9 KJIACC

Haunmenosa

KoandyecTBo yacoB

wn | PHe PasieNoR m | o Kontpoabubie IIpakTuueckue IpoekT Yuer pabdoyeii nporpamMmsl
TEM IPOrpaMMbl padoThI paGoThI Bl BOCHUTAHUS
Paznei 1. BeniecTBO 1 XUMHYeCKHE PeaKIUU
[ToBTOpEeHME u Bri6op
11 yrayOeHne 3HaHHMA 1 TEMBbI e IOKa3bIBaTh O0OYYAIOLIN
OCHOBHBIX pa3jeNioB 5 IIPOEKTO MCsl CBSI3b IIPEIMETa C UCTOPUEU U
Kypca 8 kiacca B MPAKTUYECKUM MPUMEHEHHEM B
OcHOBHbIE JKU3HU
12 3aKOHOMEPHOCTH Hay4YuTh yyamuxcs
' XUMHYECKHX 4 aHAM3UPOBATh, CPaBHMBATB,
peaxuui KOHKPETU3UPOBATL U IPEACTaBIIATH
DNEKTPOIUTHYECKAS o0pa3HO  BeMWYMHBI W (DAKTHI,
JUCCOLUALINS. OTHOCAIIMECA K  JKOHOMHYECKHM
1.3 XUMHYECKHE 1 1 SIBJICHUSIM, SIBJICHUSM COLIMAIBLHOM M
peakiuu B 8 00IIeCTBEHHOM KU3HU
pacTBopax
Hroro no pazaeny 17
Pazgen 2. HemeTaJILI M HX COeTUHEHU ST
O06mmas
XapaKTEPUCTUKA
21 S — | e IpPHUBJIEKATh BHUMAHUE
smemenTos  VIIA- 4 IIKOJIbHUKOBK LEHHOCTHOMY
rpymmst, TaoreHs: ACMEKTy M3Y4aeMblX Ha  YpOKe
SBJICHUHN, OPraHU30BBIBATH PabOTY
Obmas IeTe  C COLMaIbHO  3HAYUMOU
XapakTepuctika uHpopmanuer  —  0OCYXKIaTh,
2.2 XUMIICCKHUX BBICKA3bIBATh MHEHUE,
AJIEMEHTOB VIA- 6
rpynmnsl. Cepa u eé
COCIMHEHUS
2.3 O06mmas 1




XapaKTEPUCTUKA 7
XUMHYECKHUX
3JIEMEHTOB VA-
TpYMIBIL. A30T,
dochop wm  ux
COETMHEHUS
O06mmas
XapaKTEPUCTUKA
XUMHYECKHUX
2.4 3JIEMEHTOB IVA- ] 1 2
rpynnel. Yriaepoa u
KpEMHMHM U  HX
COETMHEHUS
Hroro no pazaeny
25
Paznen 3. MeTa/Liibl M HX COeIMHEHUS
31 OOmue  cBolicTBa TIPUBJIEKATH BHUMAHUE
METAJUIOB 4 LIKOJIbHUKOB K
LEHHOCTHOMY aCIeKTy
U3y4aeMbIX ~ Ha  ypoKe
SIBJICHUH,
Baxueiimme OpraHU30BBIBATH PabOTY
3.2 METalEL U HX 1 2 Jaeren C COLIMAJIbHO
COEIMHEHUS 3HayuMoi uHpopManuen —
00CyX/1aTh, BBICKAa3bIBAaTh
MHEHHUE;
Hroro no pazaeny
20
Paznen 4. Xumus 1 OKpysKamomas cpeaa
e TIOKa3bIBaTh O0OYyYAIOIIN
BemectBa u MCsl CBSI3b MPEIMETa C UCTOPHUEH U
4.1 MaTepHATILL B XKH3HA | 4 MPAKTUYECKUM TMpPUMEHEHHEM B

YCIO0BCKa

KHU3HHU

HAYYUTh yYaumxcs




o0pa3Ho

aHAIIM3UPOBATH,
KOHKPETHU3UPOBATh M IPEICTABIIATH
BCJIIMNYMHBI nu
OTHOCSIIIAECS K  DKOHOMHUYECKUM
SABJICHUAM, SABJICHHAM COHHaﬂbHOﬁ n
0O0IIIECTBEHHON KU3HU

Hroro no pazneny

3
PesepBHOE Bpemst 3auura
3 IPOEKTOB
OBIIIEE
KOJIMYECTBO YACOB 63 4 7
I10 [TPOI'PAMME

IIpunoxenne 1.

Oco0eHHOCTH OLIEHKH OCTHKEHN S IJIAHUPYEMBbIX Pe3yJIbTAaTOB 10 Y4eOHOMY NpeaMeTy « XuMMsh»
1/CriMCcOK UTOTOBBIX INIAHUPYEMBIX PE3yJIbTaTOB

Ili1anupyemblie pe3yabTaThl Jransl Cnoco0b1
OLIEHKH
MeTanpeameTHblie pe3yJabTAThI:
IIO3HABATCIIbHBIC BJIaACHUC HCIIOJI30BaTh HPpHU OCBOCHUY TEeMaTHYEeCKUI YCTHO
YHHUBEpCaJIbHbIE 6a30BBIMU BHAHUU PUEMBI JIOTUYECKOT0
TEXHOJIOTUYCCKUC JJOTUYCCKUMU MBIITJICHUA —BBIGI/IpaTb OCHOBAaHUA H
JEHCTBUS NENCTBUSMU KpuTepuu A8 KiaccuUKaiuu
BCIIIECCTB U XUMHNYCCKUX peaKHHﬁ;
BBIACIATH XapPaKTCPHBIC YCTHO
MPU3HAKU TMOHATUN U YCTaHABJIMBATh
19,¢ B3alMOCBA3b, HUCIIOJIB30BAaTh|

COOTBETCTBYIOIIME  MOHATHA U
OOBSICHEHUSI OTIENBHBIX (DaKTOB U
SIBIICHHIA,

YCTaHABJIMBATh IMPHUYUHHO-|

YCTHO

CpPaBHUBATD,




CIICICTBCHHBIC CBsA3HU MCIKIY|
M3Yy4aCMbIMU SABJICHUSMU,

CTPOUTH JIOTUYECKHE
[pacCyKJICHUs (MHIyKTUBHBIE,
NCyKTHBHBIE, 1o aHaJIOTUH),
BBISIBIISTH 3aKOHOMEPHOCTH y
[IPOTUBOPEUYUS B PACCMATPUBACMBIX
SIBIICHUSIX, (POPMYJIUPOBATH BBIBOJIB]
Y 3aKJIFOUYCHUS;

MIpaKTUKa,
YCTHO

0a30BLI€
MCCJIeA0BATEIbLCKUE
melicTBUA

BJIAJIETh Hay4YHOU
TCPMHUHOJIOT Heﬁ, KITFOYEBbBIMU
MOHATHSAMH U METOJaMHU B 00JacTh
0E30I1aCHOCTH JKM3HEICATCILHOCTH;

YCTHO

BJIAJICTh PEKUMOM
NESITeIbHOCTH 10  TONYYCHHIO
HOBBIX 3HAHUH, nX
npeoOpa3oBaHUI0 U MPUMEHEHHUIO
JUTSL PEIICHUST PA3JIMYHBIX HAYYHBIX
3aJa4, B TOM YHKCIIe TP pa3padoTKe
1 3aIUTE MPOSKTHHIX PalboT;

YCTHO

packpbiBaTh  TPOOJIEMHBIE
BOITPOCHI, OTpaXKaroIIHe
HECOOTBETCTBHE MEXIY peaTbHBIM
(3a/1aHHBIM) " HamboJee
ONaronpUsSTHHIM COCTOSTHHEM
o0BeKTa (SBJICHUS) B TIOBCEAHEBHOM
KU3HU;

YecrHo,
MMCEMEHHO

MeToAbl PadoThI
¢ uHdopmanuei

-o0agarens HAaBBIKOB
CaMOCTOSITEIIFHOTO TIOHMCKa, cOopa,
00O0IICHNSI U aHAIM3a PA3THUYHBIX
BHUJIOB HCTOYHUKOB MH(OPMALUH 13
Pa3HBIX THIIOB TIPH NPEIOCTABICHHN

JTAHHBIX nHGOPMALIMOHHOM

YCTHO




0€30I1aCHOCTH JINYHOCTH;

-00/agaTh HAaBLIKAMH IO
NPEeI0TBPAILCHUIO PHCKOB,
00ECIIeUYeHHI0 YIpo3 W 3allluTe OT
ornacHocTeil nuppoBoil cpepl;

- WCIIONI30BaTh CPEJICTBA
UH()OPMAIIMOHHBIX u
KOMMYHHUKAI[HOHHBIX  TEXHOJIOTHA
B yueOHOM nporecce c
co0uroIeHHEeM TpeOoBaHU
SPrOHOMUKH, TEXHUKHU
0e30macHOCTH
Y TUTUCHBI

KOMMYHHUKATHB
Hble yHHMBEpCaJIbHbIC
TEXHOIOTHYECKHUE

e CTBUSA

3aJ1aBaTh BOIIPOCHI 1o
CyIIEeCTBY 0OCYyKIaeMOW TEeMBbI B
X0Jle Juaiora W/WIM JTUCKYCCHH,
BHICKA3bIBaTh UACH, (OPMYITHUPOBATH
CBOM TMPEIVIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C IMpe3eHTalel
pE3yIbTaTOB II03HABATEJIbHOM]
e TeNIbHOCTH, MOJTy4YEHHBIX
CAaMOCTOSITEJIbBHO WJIM COBMECTHO CO
CBEPCTHUKAaMH TIpU  BBINOJHEHUY]
XUMUYECKOTO AKCIIEPUMEHTA,
MPaKTUYECKON paboThI 10|
MCCJICIOBAHUIO CBOMCTB HM3Yy4YaeMbIX
BCIIIECTB, peau3aliui  y4eOHOTO
MpoekTa u (GOPMYyIUPOBATH BBIBOIbI
Mo  pe3yjlbTaTaM  IPOBEIEHHBIX
MCCIICIOBAHUIN ITyTEM COTIJIACOBAHUS
Mo3uIMii B XoAe O0OCYyXIEHUs U
0OMeHa MHEHUSIMHU.

YCTHO

pEryJIATUBHbIE
YHUBEPCAIIbHBIC

METOAbI
CAMOKOHTPOJIsI

CaMOCTOATCIIbHO

MJIAHUPOBATE M OCYIICCTBJIATH CBOIO

YCTHO




TEXHOJIOTUYCCKHEC MO3HABATCIIbHYIO ACATCIIbHOCTD,

JIEUCTBUA orpenienisii €€ [enu W 33/a4H,
KOHTPOJIMPOBATH u o Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH

[peIaracMblii  aJITOPUTM  JIEUCTBUN
[P BBIMOJHEHWHW  y4EOHBIX W
MCCIICIOBATEILCKUX 3a71a4, BRHIOMPATH)
HanOosiee A(h(HEKTUBHBIN CMOCOO HX
peuieHuss ¢ y4€ToM  MOJy4YeHHUs]
HOBBIX 3HAaHMHA O BeEIIeCTBaX U
XUMUYECKUX PEAKIUSX;
OCYILIECTBJISITh CAMOKOHTPOJIH
CBOCH IEITEIHLHOCTH Ha OCHOBE
caMoaHaJIin3a ¥ CaMOOIICHKH.

TpeGoBaHus K BHICTABJIEHUIO OTMETOK 32 MPOMEKYTOUHYIO aTTeCTALMIO;

I[Ipome:xxyTouHasi aTrecTalusi — 3TO YCTAHOBJIEHHE YPOBHS [OCTH:KEHHS Pe3yJbTATOB OCBOEHHMSl Y4YeOHBIX MpeIMeTOB, KYpPCOB, MOIYJei,
NMpPeAyCMOTPEHHbIX 00pa3oBaTeibHOI MporpaMMoii 1 yueOHbIM miIanoMm MOY «Tyounckasa COLLD»

FOI[OBa}I MPOMCIKYTOYHAA aTTCCTAllUs IPOBOAUTCA HAa OCHOBC PC3YJILTATOB YCTBCPTHBIX (HOHyFOI[OBBIX) MMPOMCIKYTOYHBIX aTTGCTaLII/II\/'I, " OpCACTaBJIACT
co00i1 pe3ybTaT 4eTBEPTHOM (ITOJIyTOA0BOI) aTTeCTallMi B Clydyae, €Clid Y4eOHBII mpeIMeT, Kypc, MOAYJIb OCBaUBaJICS O0YUYalOIIMMIUCS B CPOK OJIHOM 4eTBEpTH
(mosyronus), 1100 cpeaHee apuMETHIECKOE Pe3yIbTaTOB YETBEPTHHIX (IOTYTOAOBBIX) aTTECTAIM B CiIydae, €CIl y4eOHbIH peIMeT, Kypc, MOAYJIb OCBaUBAJICS
oOyJarolmuMucs B cpok Oosiee ofgHoN yeTBepTH (monyroausi). OKpyriieHne pe3ynibTrara MPOBOJUTCS B MOJIb3Y O0ydalolIerocs Mo MnpaBUIaM MaTeMaTHYecKOTro
OKPYIJICHUS

[IpomMexyTouHast aTTecTarys MPOBOIUTCS HAa OCHOBE MPUHITUIIOB OOBEKTUBHOCTHU, OecripucTpacTHOCTU. OIeHKa pe3yIbTaTOB OCBOCHUS O0YYarOIIMMHUCS
00pa30BaTeNbHbIX MPOTPAMM OCYIIECTBIISETCS B 3aBUCUMOCTU OT JOCTUTHYTBHIX OOYyYarolIMMCS pe3yibTaTOB U HE MOXET ObITh MOCTaBJIEHA B 3aBUCUMOCTH OT
¢dbopMbI TIoNTydeHus: o0pazoBaHus, GopMbl 00ydeHHS U 1p. oOcToATenbCcTB. 3.3. [IpomMexxkyTouHas arTecTamus sBIsSETCS 00s3aTeNbHON s oOyuaromuxcs 2-11
kiaccoB. OHa Moapa3aesieTcsl Ha aTTECTAIMIO 110 UTOTaM YYeOHOW 4eTBEpPTH JJIA 2-8 KJIacCOB, aTTECTAlMIO IO MTOraMm mosyroaus B 9-11 kiraccax, mo uroram
roga uist 2-11 knaccos. 3.4. [IpoMexxyTOUHOI aTTecTalMy 10 TOraM YETBEPTH WM MOJIyTOIus, To/1a MoiIekaT Bce o0yyaromuecs 2-11 kimaccoB. ATrectanus 1mo
UTOraM 4YeTBepTH (TOJIYroJusl) OCYLIECTBIISETCS HAa OCHOBE OLICHOK TEeKyIIero KOHTpoiisa. OOydaromuiicss MOXKET ObITh HE aTTECTOBAH MO MPEIMETY TOJIbKO B
ciydae npomycka 6onee 50% yuebnoro Bpemenu. [Ipu mpomycke oOydaromumcs 1Mo YBOXKHUTEIbHOW MTpUYHHE 00Jiee MOJIOBUHBI yUeOHOTO0 BPEMEHU, OTBOJIUMOTO
Ha U3y4YeHHEe yueOHOro mpeaMera, Kypca, MOAyJsl, O0yJaroLuiicss IMeeT MpaBo Ha MEepeHOC CpoKa MPOBEACHUS MPOMEXYTOUHOM arTecTanuu. s oOyyaronmxcs,
paHee He M3YYaBIIMX WM U3YUYaBIIMX APYTOM HHOCTPAHHBIH SI3bIK, YIOBIETBOPUTEIHHAS OTMETKA BHICTABIISIETCS HA OCHOBE 0A30BBIX YMEHUHN YUTATh, IEPEBOANTH
C YYETOM TPOJBMIKEHUS OTHOCUTENBHO cels1. 3.5. [IpoMexyTouHO# aTTecTaluy 1o WToraM roja mojajexar Bce oOydarontuecs: 2-11 kmaccoB. ['omoBast oTMeTka
BBICTABIIICTCS MTyTeM HAXOXICHHS CpeaHe apu(METHUYECKOW OTMETKH pPe3ylbTaTOB yUeOHBIX MEPHOMOB. 1'00Bas OTMETKAa BBICTABISETCS IICNBIM YHCIOM B
COOTBETCTBHUH C MTPaBUJIAMU MaTeMAaTHUECKOT0 OKpyIJIeHHs. 3.6. Dukcanus pe3yJbTaToB MPOMEKYTOYHONU aTTECTAIIMK OCYIIECTBIISIETCS IO S- OAJUTBHON CHCTEME:
«5» - OTINYHO, «4» - XOpoIlO, «3» - yIOBIETBOPUTEIBHO, «2)» - HEY10BIETBOPUTEIBHO



IIpunoxenne2

Cucrema OlleHKH JOCTHKEHUI yUaluxcst

OcHoBHas 3a/1a4a U KPUTEPHUH OIICHKH — OBJIAZICHUE CUCTEMON YUEOHBIX ACHUCTBUHN C M3y4aeMbIM YICOHBIM MAaTEPHATIOM.

Cucrema OIEHKHM BKJIIOYAeT B ce0sl BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM MIKOJION) M BHEIIHIOK (OCYIIECTBIIsIEMasi BHEIIHUMHU MO OTHOIICHHUIO K IIKOJE
ciry0ammu).

JUJ1sl OLIEHKH HCTIONB3YeTCsl NepCOHN(UITMPOBaHHAs MHPOPMALUs M aHOHUMHas! (HeepCOHU(PHUIIMPOBAHHAS).

[TepconndumpoBaHHOM OLIEHKE MOJJIeKAT TOJIBKO METAIllpeIMETHBIE U IPEIMETHBIE PE3YyJIbTaThl U3 0JI0Ka « BBIMYCKHUK HAy4YHUTCS.

OreHka JOCTH)KEHUH pean3yercsi «<METOZOM CIIOKEHHS, IPH KOTOPOM (PUKCUPYETCs JOCTHKEHHE OTIOPHOTO YPOBHSI U €T0 MPEBHIIICHUE.

Jl1s oLleHWBaHUS HMCTIONB3YIOTCS: CTaHAApTU3UPOBAHHbIE MUCHbMEHHBIE U YCTHBIE PabOThI, MPOEKTHI, MPAKTUUYECKHE PabOThI, TabopaTOpHbIE padOThI, TECTHI,
3a4eThl, TBOPUECKUE pabOThl, CAMOAHAIN3, CAMOOIICHKA, HAOIIOACHUS H TI.

Tunsl 3a1aHnil, KOTOPbIe HUCHOJb3YHOTCH 1J5l OLEHKH J0CTHKEHHUI:

1o (hopMe OTBETa: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMbIX 3HAHUH, YMEHHH, CIIOCOOOB JIEHCTBHIT: Oa30BBIN U MOBBIIIICHHBIN YPOBEHB;
10 UCTOJIBb3YyEMBIM CPEACTBAM: 3aJaHuUs JJIsl MTMCbMEHHOM MM YCTHOM Oece/bl, MpaKTH4YeCKUe 3aaHusl, 1JabopaTopHbIe paboTh;
1o opme NpoBeAeHUs: Ui HHAUBUAYaTbHON WK IPYIIOBON pabOTHI.
Hrorosasi oneHka CKJIaabIBaeTCH U3:
HAKOIUICHHBIX OIICHOK (XapaKTepHu3yloT IMHAMUKY 00pa30BaTeIbHbIX JOCTHKEHUN yUaIuxcs);
OLIEHKU 32 CTaHAAPTU3HPOBAHHBIC UTOTOBBIE PAOOTHI (XapaKTEPH3YyIOT YPOBEHb PUCBOCHUS CIIOCOOOB ACHCTBUIN)

BHyTpeHHI010 cHcTeMy OLIEHKH HA CTYIIeHH OCHOBHOI0 00111ero 00pa30BaHusl KJIAacCUPUIUPYETCS CASAYIOUIUM 00pa30oM U BKJIIOYAET MPOLEAYPHI:
UHIUBHAYAJIbHbIE pe3yJbTaThl Y4YallUXcsl - B cdepe pa3BUTHS Y HUX KOMIIETCHTHOCTHBIX YMEHHH M HAaBBIKOB, BBIABISIOTCS B XOJ€ ICHXOJIOIO-
[I€Jarorn4ecKOro MOHUTOPHHIA;

NpeIMeTHbIE Pe3yJIbTAThI - PE3YJIbTATHI, [I0JIyYEHHBIE B IIPOLIECCE OLIEHNBAHUS YUUTEISIMU LIKOJIBI HA IPEIMETHOM YPOBHE;

BHYTPHILIKOJIbHbIE Pe3yJIbTAThI - PE3yJIbTaThl, IOJIYYCHHBIE B X0JI€ a[IMUHUCTPATUBHOIO KOHTPOJIS, HTOTOBOM aTTecTaluy ydamuxcs ( KOHTPOJIbHbIE padoTHhl,
IIPOMEXYTOYHBIE, UTOTOBBIE, AMATHOCTUUYECKNUE);

BHEIIKOJIbHbIE Pe3yJIbTaThI - PE3yJIbTaThl OJIMMITNA]], KOHKYPCOB, COPEBHOBaHUH, KOH(epeHIHii U T.11.;

pE3yJIbTAThI, IOJIyYEHHBIE B X0/I€ He3aBUCHMMON BHEIIHeH OLeHKH - pe3yJbTaThl oiayueHHbIe B Xoae [1A;

HedopMaTH30BAHHAS OLEHKA - TTOPT(OIHO.

Jlnisi onucanus JOCTIKEHHM 00yUaloIMXCsl 1eIec000pa3HO YCTAaHOBHUTD CIEAYIOUIHNE MSITh YPOBHEMH:

YpoBeHb JlocTHkeHNE VIAHUPYEMBIX Pe3yJIbTATOB Ouenka
(oT™MeTKa)

ba3oBbri JIEMOHCTPUPYET OCBOCHHME Y4YEOHBIX NEHCTBHI C OMOPHOMN | CKYIOBIECTBOPHUT

YPOBeHb CUCTEMOM 3HaHMM B  paMKax Juamna3oHa (Kpyra) | e1bHO» (v




AOCTHKEHUH BBIICTICHHBIX ~ 3amad. OBnageHue 0a30BBIM  YpPOBHEM | OTMETKAa  «3»,
SIBIISIETCS. IOCTAaTOYHBIM JJIsi MPOJOJDKEHUST OOYyYEeHHs Ha | OTMETKa
CJICAYIONIEH CTyNeHH 00pa3oBaHUs, HO HE MO MPOPHIBHOMY | «3aYTEHO»).
HATPaBICHUIO
IloBbIIEHHBIA | yCBOEHWE  OMNOPHOW  CHCTEMbl 3HAaHUM HA  ypOBHE | OLIEHKA
YPOBEHb OCO3HAHHOTO  IPOU3BOJILHOTO  OBJAJEHUS  YYEOHBIMH | «XOPOIIO»
JNEUCTBUSIMHU, JOCTAaTOYHBIM O Kpyrozop, mupora (uiu | (OTMETKa «4»);
U30MpaTeNbHOCTH) MHTEpecoB. Takue oOydaroniuecs MOTyT
OBITH BOBJICUEHBI B MPOCKTHYIO NIEATEIHHOCTH MO MPEIMETY
U COPUEHTHPOBAHBI HA MPOJIOJDKEHUE O0yUEHUS B CTAPIIUX
KJIaccax Mo JaHHOMY MpOQUITIO.
Boicokuii bonee momHoe (10 CpaBHEHHMIO C MPEIBIAYIIMM) YCBOCHHE | OIIEHKA
YPOBEHb OTOPHOM CHCTEMbl 3HAaHUW HAa YPOBHE OCO3HAHHOIO | «OTIMYHO»
MPOU3BOJILHOTO  OBJIAJICHUS  YYCOHBIMH  JIEUCTBHAMH, | (OTMETKA «5»).
JIOCTAaTOYHBIM KPYyro3op, MHpoTa (WX U30UPATEITHHOCTH)
uHTEepecoB. Takue o0ydaromuecss MOTyT OBITh BOBJICUYCHBI B
MPOEKTHYIO NEATEIHHOCTh 1O MPEIMETY U COPUCHTHUPOBAHBI
Ha TPOJO0KEeHNEe 00yYeHHs B CTApIIUX KJIaccax 1Mo JaHHOMY
npoduIIo.
IloHM:KeHHBIH | OTCYTCTBHE  CHCTEMAaTH4ecKod  0a30BOM  IOATOTOBKH, | «HEYIOBIETBOD
YPOBEHb 00y4aroLMMCcsl He OCBOEHO J1a)Ke U MOJIOBUHBI IJITAHUPYEMBIX | UTEITLHOY
pe3yIbTaTOB, KOTOpBIE OCBaMBaeT OOJBITUHCTBO | (OTMETKA «2%)
oOydJaronuxcsi, WMEIOTCS 3HAuYWTEIbHbIE TPOOensl B

3HAHMSX, JAajbHelee oOydeHue 3aTpyaHeHo. [Ipu 3Tom
OOydJaromMiACAs MOKET BBINOJHITH OTHICIbHBIC 3aJaHUs
MOBBIIIIEHHOTO ypoBHA. JlaHHas rpymmna oOydaromuxcs (B
cpenHeM B xone oOydeHws cocTaBisitomias okoio 10%)
TpeOyeT CHeNHaJbHOW JUArHOCTHKW 3aTPyJAHCHUH B
o0ydyeHuu, mpoOeIoB B CHUCTEME 3HAHUM U OKa3aHUU
[EJICHANPaBIEHHOW TMOMOIIM B JIOCTHXKEHHH 0a30BOTro
YpOBHS




Huszkni HaJIMYME TOJIBKO OTIENBHBIX (PparMEeHTApHBIX 3HAHUU 0 | OLEHKA «ILJIOXO»
YPOBEHb IpEAMETY, JanbHenuee o0yueHue npakTU4Yecku | (oTMeTKa «1»)

HEBO3MOXKHO. TpeOyeTcs crenuaibHas MOMOIIb HE TOJBKO
no yueOHOMY TpeaMery, HO U 1o (HOPMUPOBAHHIO

MOTHBAIIMKA K OOYYCHHIO, PA3BUTHIO MHTEpECca K M3ydaeMoi
MpeAMETHOW 00JIaCTH, MOHUMAHHWIO 3HAYUMOCTH TpeaMeTa
JUTS )KW3HU U IP.

XapakrepucTuka HugpoBoil OLeHKH (0TMETKH)

«5» («OTJAMYHO») — YpOBEHb BbINOAHEHUA TPEBOBAHNI 3HAUMTENLHO Bbille YAOBAETBOPUTEIbHOIO: OTCYTCTBME OWMBOK KaK MO TEKyliemy, Tak M No npeagblayliemy
yyebHOMYy maTepuany; He bonee 0AHOro HeAo4eTa; IOTMYHOCTb M NONHOTA U3/IOXKEHNUA.

«4» («XOpoI11I0») — ypOBEHb BbINONHEHWUA TPeboBaHWI Bbille YA0BNETBOPUTENBHOIO: UCMO/b30BaHUE AOMONHUTENIbHOrO MaTepUana, NOJIHOTa U TOTMYHOCTb PACKPbITUA
BOMPOCA; CaMOCTOATE/IbHOCTb CYMK/AEHMWI, OTpaXKeHWe CBOEero OTHOWEHMA K npeameTty obcyxaeHua. Hannume ownboK MU Heao4yeToB B KOAMYECTBEHHOM BbIpaxKeHUU no
OTAEeNbHbIM NpeaMeTamM OTPAXKaeTCA B IOKANIbHbIX aKTax O TeKYLLEeN U UTOroBom (pyberkHon) aTTectaummn obyyaroLmxcs.

«3» («KyI0BJIETBOPHUTEJIBHO») — AOCTAaTOYHbI MUHWMANbHBIA YPOBEHb BbIMONHEHUA TPebOBaHUI, NPeabABNAAEMbIX K KOHKPETHOW paboTe, oTAeNbHble HapyLlleHus
JIOTUKU U3/I0XKEHUs MaTepuana; HenosHoTa packpbiTua Bonpoca. Hanmume ownbok U Hego4vyeToB NO OTAENbHbIM NPeAMEeTamM B KOJIMYECTBEHHOM BbipaXKeHUN OTpaXkaeTca B
JIOKANIbHbIX aKTax O TeKyLen n ntoroson (pybexxHoi) attectaumm obydatoLmxcs.

«2» («IJ10X0») — YypoBeHb BbINOMHEHUA TPEBOBaHMIA HUMXKE YA0BNETBOPUTENbHOrO: HapyLUeHMe OTMKKW; HeMOIHOTA, HEPACKPbLITOCTb 06Cy}KAaeMoro Bonpoca, oTcyTcTeme
aprymeHTaumMm nnb6o owmnbOYHOCTb ee OCHOBHbIX MOMOXeHUA. Hannume owmnboK U Heao4yeToB MO OTAE/bHbIM NpeAMeTam B KOJMYECTBEHHOM BbIPasKeHUU OTpaXkaeTca B
JIOKa/IbHbIX aKTax O TeKyLen n ntoroson (pybexHoit) 06 aTrectaunmn obydaroLmxcs.

KoHTpo/IbHO-U3MepHUTEIbHbIE MAaTepHaJIbl TPeIHA3HAYCHBI JJIs MPOBEPKU YPOBHS YCBOCHHUS y4eOHOro MaTepuaia Ha OCHOBAaHHUU OOpa30BATEIHLHOTO
MUHUMYyMa cojiepaHusi o0pa3oBaHus U TPeOOBaHHI K ypOBHIO MOATOTOBKH BBIMTYCKHUKOB IIKOJI. OHU COCTaBJIEHbI HA OCHOBE MHOTOJIETHEH MelIaroruyeckon
MPAKTUKH C YIETOM Pa3IMYHBIX METOAMYECKUX Pa3paboToK.

[To Bcem rmaBaM Kypca M UX pasfenaM Npeasiaraercs TeKyUIUil U TeMaTUYeCKUid KOHTPOJb 3HAHUN U yMEeHHMH B (opMe XUMHUYECKUX IUKTAHTOB M TECTOB,
CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX Pa0bOT. 3aaHusi 000MX BapHAaHTOB PabOT CXOHBI IO COEPKAHHIO U XapaKTePy BBIMOIHAEMBIX YU€OHBIX AEHCTBUI.

Jlist opranmzaruu 3G PeKTUBHOM pabOTHI BCEro Kjlacca ¢ Y4ETOM WHIWBHIYATBHBIX CIIOCOOHOCTEH KaXK0TO y4YaIlerocs B psijie padoT, BXOAAIIUX B TTOocoOue,
IIPEACTABIICHBI 3a1aHUS] PA3JIMYHBIX YPOBHEH CII0KHOCTH.

HezaMeHHMBIM MOMOIIHUKOM I€Jjarora B KOHTPOJIE 3HAHUM SBJISAIOTCS 3aaHus B (opme Tecta. VX MOXKHO HCHOJIB30BaTh Ha pPa3HBIX dTamax y4eOHOTro
nporecca:

* MIPU U3yUYEHUH HOBOT'O MaTepUaa;

+ Ha DTare 3aKperuieHUs] N3y4eHHOT0 MaTepHuaa;

+ Ha ypokax 0000IIaro1ero moBTOPEHUS;

¢ IIPU TEKYIIEM U TEMAaTUYECKOM KOHTPOJIC 3HAHWM, yMEHUN U HABBIKOB y4allluXcs,

+ TPY MTOATOTOBKE YYAIIUXCS K 9K3aMEHAM KakK B YCTHOH, TaK U B MMCbMEHHOU (popme, ocobernHo B popme EI'D.



st ka0l TEMBI U €€ pa3/iesioB MPEAJIOKEHbI TECTOBBIE 3aJJaHUsI PA3HOTO YPOBHS CJI0KHOCTH B JIBYX BapHaHTax, pacCUMTaHHbIe Ha 15—35 MuH wiu Ha
LEeJbId ypOK. J{71s BEICTaBICHUS OLICHKU MPEJIaraeTcsl UCMOJIb30BaTh CIEAYIONIYIO MPOIIEHTHYIO IIKATY:

35% BBIMOTHEHHBIX 3alaHUI — OIlEHKA «2;

36—61 % — omneHka «3»;

62—85% — ormeHKa «4»;

86—100% — oueHka «5».

B 3aBucumoctu ot PE3YIBTATOB BBIIIOJIHCHUA pa6OTI)I YUUTEIIb MOXKET BHOCUTE B IIPEAJIOKCHHYIO CUCTEMY OLICHUBAHHNA KOPPEKTUBEI, ITOCKOJIBKY OCHOBHAA LECJIb

KOHTPOJISl B IAaHHOM ClTyyae — He COOCTBEHHO BBICTABIICHHE OLIEHKH, a OTPeIeJICHUE YPOBHS YCBOCHHS yUAIIMMUCS y4eOHOTr0 MaTepraia u HarpaBlIeHUH
nanbHEHIeH paboThl HAJl TOBBIICHUEM KaueCTBa 3HAHUM

3amanue mon uudpoit 1 omenuBaercs 3 Oammamu; mox muppor 2 — S5 Oammamu; mox uudpoit 3-8 Oammamu. 3amaHus, OTMEYEHHBIE *, — Juid
WH/IMBUYTBHOTO BBITIOJTHEHUSI.

Ecnu He yka3zaHO MHOE, KaKJIbIi OTBET YacTEl OLICHUBACTCS:
» yacth A — 2 Oayutamu;

« yactu B — 4 Gamnamu;

« gactu C - 6 6amtamu.

OpnHako He BCe yyaliuecs MPUCTYMAT K 3anaHusM 4actu C U TeM 0oJiee BBITIOTHSIOT UX MOJHOCTHI0. UTOOBI MOBBICHTH MOJOXKHUTEIBHYI0 MOTHBAITUIO K
BBITIOJIHEHHIO 3a/1aHui yacTu C, yUUTENIb MOXKET OOBSIBUTH O BHICTABIICHUH T10 PE3yJIbTaTaM TeCTa JIBYX OIICHOK: EPBOM — 3a yacTu A u B, a BTopoif — 3a 9acTh
C — ¢ UCHOIB30BaHUEM MPOLICHTHOM IIKAJIBI OLICHKU 3HAHUM.

Bonpocs! 1715 Bcex BUAOB KOHTPOJISL 3HAHUN COCTABIIEHBI TAKUM 00pa3oM, 4TOOBI IEAAror ¢ X MOMOIIbIO MOT BBISIBUTH 3HAHMSI YUAIIUXCS MO BCEM Y3JIOBBIM
BOIIPOCAaM TJIaBbI U pa3jelia Kak Ha 0a30BOM ypOBHE, T/leé HEOOXOIMMO TOJBKO BOCIPOM3BEICHHE y4eOHOr0 MaTepuaia, Tak U Ha YCIOXHEHHOM YpOBHE, TIe
TpeOyeTcsi yMeHUe aHaJIu3upOoBaTh U CPAaBHUBATH JaHHbIE, IPUMEHSS TBOPUYECKUE CIIOCOOHOCTH.

Bce oOyuyaromiye BUIbI KOHTPOJIS MPEANOIaraloT KOJUIEKTUBHYIO JeSTeIbHOCTh YYaluXcs JM00 B Iape, TM00 B TPYIIE U CAMOIIPOBEPKY.

[Ipu monroToBke K KOHTPOJBbHBIM paboTaM HE0OXO0AMMO OOpaTUTh BHUMAaHHUE HA 3aJaHUsl YPOKOB 0000IIArOIIEro MoBTOpeHus. B aToM ciyyae ygamiuecs B
COOTBETCTBUU CO CBOMMH CITOCOOHOCTSIMU OTIPEIEIISIOT IS ce0sl 3a7jaHusl, KOTOPhIE MOTYT BBITIOJHUTb.

PacuerHble 3a7aun pa3IUYHBIX TUIIOB U YPOBHEH CJIOXHOCTU IMPEACTaBICHBI B MOCOOUU OJOKaMH, a TaKKe BKJIIOYEHBI B pa3Hble BUAbI KOHTPOJS 3HAHUH.

y‘II/ITeHB MOXET II10 XCIIAHUIO BKJIKOYATh UX KaK AJOIIOJHHUTCIBHOC 3aaHUC B HI0601>'I BU KOHTpOJIH nJin Hpe;[naraTL y‘IaH_[I/IMCH OTACIIBHBIC CaAMOCTOATCIIbHBIC
paboTHI IO peNIeHUIO MOJOOHBIX 3a/1a4.

MpoBeaeHne XMMUUYECKOTO AUKTAHTa

3amanus 1711 000MX BapUAHTOB KPATKO 3aMMCHIBAIOTCS HA JIMIICBOM CTOPOHE JOCKH WIJIM Ha KOJAOTPaHCIIAPAHTE; OTBETHI Ha BOMPOCHI JKEIATEIHHO HAMMKCATh Ha
00paTHO# CTOPOHE JOCKH MJIHM TaK)Ke Ha KOJOTPaHCIApaHTe. Y UYUTENb 3aUUTHIBACT COJIEPIKaHUE BOTIPOCA, yUaIIHecs 3aiChIBAIOT OTBET B TETPAISX.
[To oxoHYaHMM TUKTaHTa MPOBOAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OLIEHKA «5»;

* JOMyIIeHBI 1—2 ommOKu — «4»;

* JIOMYIIEHBI 3 OIIMOKH — «3».

B 3aBucuMOCTH OT CTENEHH MOATOTOBICHHOCTH YUAIIUXCS YUUTETh MOXKET U3MEHUTHh KPUTEPHM OLIEHKH PaldoOT B MOJIb3Y YUEHUKA.



MpoBseaeHne camocroATenbHOWU paboTbl
CamocrosTenbHas paboTa mpeanoiaraeT 1100 napHyo, 1100 rpynnoByio ¢opmMy paboThl U 1aeT BO3MOXKHOCTb JIydllle OTpaboTaTh U3ydaeMble BOIPOCHI O]
KOHTPOJIEM YYHUTEIS W B XOJI€ CaMOCTOSITEIPHOW ACATENHHOCTH (M1l oOydaromiel paGoThl) JUOO JIydIlle MOATOTOBUTHCS K KOHTPOJBHON padboTe, KOTOPYIO
NPEJCTOUT BBHIIOJHSTH HA CIEAYIOUIEM ypoke (Juist obobmatomel paboThl). 3aaHus BBIIOIHSIOTCA B Mape (IpyIe), YTo MO3BOJSET SKOHOMUTH BpeMs Ha OTBET.
OtnenbHBIE 3a1aHUS (IO 3HAKOM *) ydaliecs BBITIOTHIIOT CaMOCTOSITEIBHO. J[JIst KOHTPOJIS yJamuMcs TIPEAOCTaBISETCS BOSMOXKHOCTh CBEPUTh CBOU OTBETHI C
3TaJIOHAMH, KOTOpBIE OyIyT AaHbI YUUTENIEM 110 OKOHYAHUH PaOOTHI.

OueHkKa NpakKTHYeCKUX YMEHUH ydaluxcst

YuuTtenb A0KEH YUYUTHIBATD:

- IPaBUJILHOCTH OIPEIETICHHUS 1IeTU OIbITa;

- CaMOCTOSITEIILHOCTh TI0J1I00pa 000PYI0BaHUS K OOBEKTOB;

- IOCJICA0OBATCIIbHOCTDH B BBIIIOJIHCHHU U pa6OTI>I 110 3aKJIaAKEC OIIbITA,

- JIOTUYHOCTh ¥ IPaMOTHOCTh B OITMCAHUU HAONIOICHH, B ()OPMYIMPOBKE BBIBOJIA U3 OIBITA.

Otmerka "S" - IPaBWJILHO OIIPEEIICHA LIeJIb OIIbITA,

- CaMOCTOSTENbHO, C HEOOXOIMMOH MOCIeI0BaTEIbHOCTHIO MPOBEACHBI TO00D
000pyI0BaHUS U OOBEKTOB, a TAK)KE padOTa MO 3aKJIAJKE OIbITA;

- Hay4HO TPaMOTHO, JJOTUYHO OINKCaHbl HA0II0IeHUs U CHOPMYIUPOBAHBI BHIBOABI U3
OTIBITA.

Otmertka "4" - IPaBWJIBHO OIIPEJIEIICHA 1IEJIb OIIbITA;

- CAaMOCTOATENBHO NMPOBeJeHa paboTa 1o moadopy 00opyioBaHUs, 0OBEKTOB;

MIPH 3aKJIaJIKEe OMBITA JOMyCKaroTcs 1 -2 omuoKu;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCAaHbI HAOII0AeHUS U C(HOPMYITHPOBAHBI BHIBOJIBI U3
OIIBITA;

- B ONMCAHUM HAOJIOACHUI U3 OIbITA TOMYCKAIOTCS HEOOIbIINE HETOYHOCTH

OtMmeTka "3" - IPaBUJILHO OIpEJEIIeHA LEIb OIbITA;

- moabop 060pyaOBaHUS U OOBEKTOB, a TAKIKE PaOOTHI MO 3aKIIAKE OIBITA IPOBEICHBI
C IIOMOIIIBIO y‘-II/ITe.H}I;

- ,Z[OHyCKaIOTC}I HCTOYHOCTU U OH_II/I6KI/I HpI/I 3aKJIaAKE OIIbITa, OIIMCaHUN HﬁGHIO,Z[GHHﬁ,

(bopMyIHPOBaHNUN BBIBOJIOB.

OtMmeTka "2" - HE ompeiesieHa CaMOCTOSTENIBHO 11€JIb OIbITA;
- He 0TOOpaHO HY>KHOE 000PYI0BaHUE;




- JIOITyCKAIOTCA CYIIECTBEHHBIE OUIMOKM MIPHU 3aKJIajike U 0()OPMIICHUH ONBITA.

Ouenka yMeHUil NPOBOAUTH HAOIKOIEHUS

Yuurenn AOJIKCH YUUTBHIBATD:

- IPaBUJILHOCTh MPOBEACHMS HAOIIOACHUHN IO 3a/1aHUIO;

- YMEHHE BBIJIEIATH CYIIECTBEHHBIC TPU3HAKK y HaOJt01aeMoro 00beKTa (Tiporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0()OpMJICHUH Pe3yabTaTOB HAOIIOACHUN U B BHIBOJAX;
- IpoBeiIeHNe HAOIIOEHHS 110 3aJaHUIO;

Otmerka "S" - IPaBUJILHO TIO 33JaHUIO YYUTES IPOBEJCHO HAOIIOICHHE;
- BBIJICJICHBI CYIIIECTBEHHBIEC IPU3HAKU y HabI0gaeMoro o0beKTa (Impoiecca);
- JIOTUYHO, HAYYHO IPaMOTHO O(OPMIICHBI Pe3yJIbTaThl HAOIIOICHUH 1 BBIBOJIBI.

OtMmeTka "4" - MPaBWJIBHO T10 33JJaHUI0 YUHUTEIIS MMPOBEJACHO HAOIOICHNUE;

- TIPU BBIJICJICHUH CYIIIECTBEHHBIX MPU3HAKOB Y HA0JII01aeMoro o0beKTa (Tiporecca)
Ha3BaHbl BTOPOCTETIEHHBIE;

- IOIyCKaeTcss HeOPEXKHOCTh B 0(hOpMIICHIH HAOJIIOICHHUI W BBIBOJIOB.

Otmerka "3" - IOITyCKAIOTCA HETOYHOCTU M 1-2 omMOKY B MPOBEACHUH HAOIIOACHUH 110 3a/1aHUI0
YUUTEIS;

- TIPH BBIJICJICHUH CYIIECTBEHHBIX IMPU3HAKOB Y Ha0II01aeMOro 00beKTa (Tporecca)
BBIJICJIAIOTCS JIIIb HEKOTOPEIE;

- nomyckaroTcs omuoku (1-2) B opopMiaeHnn HaOMIOeHUH U BEIBOIOB.

Otmerka "2" - momyckarTcs omuoku (3-4) B mpoBeIeHUH HAOIOICHUI 110 33/IaHUI0 YUUTEIS;
- HETPABWJIBHO BBIJEISIIOTCS MMPU3HAKK HAOIIOaeMoro o0beKTa (Iporecca);

- Jomyckarotes omnoku (3-4) B oopmiieHUN HabM0JeHUI 1 BBIBOJIOB. DPopma
aTTeCTalluy 0 OMOJIOTHUH MOKET OBITh PA3IMYHOM: YCTHBIM SK3aMeH Mo OuieTam,

3amuTa pedepara, TECTUPOBAHHE, 3alIUTa POEKTA.




/I'pauKk KOHTPOJIBLHBIX MEPONIPUATH A

Ne

Kaacce

Tema k/p

10

11

12

1

8

Kontponbaass paGora Nel mo Teme
«BemiecTBa 1 XUMHUYECKUE PEAKITHID
KontponbHass pabGora Ne2 mo Teme
«Kucnopoa. Bonopona. Boga»
Kontponbaass pabGora Ne3 mo Teme
"OCHOBHBIE  KJIaCChl ~ HEOPraHMYECKHX
coenuHeHun"

KonrponsHast pabora Ned mo Tteme
«Ctpoenne atoma. XUMHUYECKas CBSA3bY»

Kontponbnas padota Nel o teme
«IToBTOpenue u yriayOieHne 3SHaHUI
OCHOBHBIX Pa3/IeNioB Kypca 8 kiaccay
KontponbHas padota No2 o teme
«ONEeKTPOIUTUYECKAs TUCCOLMALINS.
XUMUYECKHE peaklliy B PaCTBOPAX»
KontponbHas padota Ne3 mo teme
«BaxuHelmme HeMeTaIbl 1 UX
COETUHEHUS

KontponbHas padota Ne4 o reme
«Baxunelmue MeTaibl M UX COSAUHEHUS»



















	Промежуточная аттестация – это установление уровня достижения результатов освоения учебных предметов, курсов, модулей, предусмотренных образовательной программой и учебным планом МОУ «Тубинская СОШ»
	/График контрольных мероприятий
	3

		2024-03-01T10:36:29+0800
	Документ подписан электронной подписью




