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IHosicHuTEeNLHAA 3ANIUCKA

[IporpaMma 1o XUMHM Ha YPOBHE OCHOBHOTO OOIIEr0 0OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxke Ha OcHOBe (enepanbHON pabodeld mporpaMMBl
BOCIIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuMus» B 00pa3oBaTelIbHbBIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMmMa o xumMuu JIa€T MpeACTaBICHUE O LENAX, O0IIel cTpaTeruu o0y4eHus, BOCIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMHU Y4eOHOIO MpEeaMeTa, yCTaHABIUBACT 00s3aTelIbHOE MPEIMETHOE
coJiepKaHue, MpeaycMaTpUBAEeT PaclpeiesIeHHe €ro Mo KiaaccaM M CTPYKTYpUpPOBAaHHE IO pas3ziesiaM U
TeMaM TMpOTpaMMbl IO XHMHUH, ONPEIETAET KOIMYECTBEHHBIE M Kaue€CTBEHHBIC XapaKTEPUCTUKU
CoJlepKaHUsl, PEKOMEHAYEMYIO IOCIEAOBATEIIbHOCTh M3YYEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTrO IpOILecca, BO3PACTHBIX OCOOCHHOCTEH O0yJaroIuXcs,
orpezesnsieT BO3MOXKHOCTH IpeaMeTa AJis pealu3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbrataM OOydeHHUsi XMMHHM Ha YpOBHE IleJiel M3ydeHHUs IpelMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATEIBHON JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COJIEPIKAHMS.

3HaHHEe XUMHHU CIY)XUT OCHOBOW [isi (OPMHUPOBAHHUS MHPOBO33PEHHSI OOYy4alOUIerocsi, €ro
NPEJCTaBICHUN O MaTepHajJbHOM EIWHCTBE MHpPA, BAXHYIO POJb HUrparOT (GopMHUpYEeMBbIe XHMHUEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAIICHHUSIX SHEPTUU B 00 3BOJIIOIUH BEIIECTB B MPUPOJE, O IMYTSIX PeIIeHUs
JI00ABHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILIEBON U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPaHEHHUS.

N3yuenue xumuu:

CHOCOOCTBYET peald3alli BO3MOXXHOCTEH [UIsi caMOpa3BUTHUS W (OPMUPOBAHUSA KYIbTYpPbI
JUYHOCTH, €€ o0IIel 1 (HyHKITMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJIaJ B (popMHpOBaHUE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YJaromuxcs, HaBBIKOB
X CAMOCTOSITENIbHOW Y4YEeOHOH MeSTeNbHOCTH, SKCIIEPHUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHHH,
HEO0OXOIUMBIX KaK B MOBCETHEBHOM JKU3HH, TaK U B IPO(GECCHOHATBHON JeSITENbHOCTH;

3HAKOMUT CO CNEUU(PUKONW HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IUIs/a Ha
€AMHCTBO IPUPOBI u YEJI0BEKa, SIBJISIETCS OTBETCTBEHHBIM 3Tanom
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHON IrPaMOTHOCTH 00yUaroLuXCs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIMUECKOE 00pa30BaHNE 00ydarOIUXCsl.

JlanHble HampaBiieHHs B 0Oy4YE€HWH XUMHUHU 00ECTeUMBAIOTCS Crieln(UKON copepkaHus ydeOHOTro
IpeMeTa, KOTOPBIN SBIISETCS MEeJarorMuecky aJarnTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKH XMMHUU Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro oOHIEro 00pa30BaHUS OPHEHTHPOBAaH Ha OCBOEHHE
OOyYalOIMMHUCSI CHCTEMbl TEePBOHAYANBHBIX TMOHITHH XHUMHHM, OCHOB HEOPraHWYEeCKOW XHMHH U
HEKOTOPBIX OTJIEIBHBIX 3HAUUMBIX TTOHSITHH OPTaHUYECKOU XUMUHU.

CtpykTypa coliep>kaHus MporpaMMbl IO XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOTO TOIX0Ja K
e€ uzydenunto. CoziepkaHue CKIIJbIBAETCS U3 CUCTEMBI MOHATUN O XMMHUYECKOM AJIEMEHTE U BEIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TU CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 1O MPUHITUITY
MIOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOTO0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYE€HHs O CTPOEHUHU aToMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBIeHUI 00 3IEKTPOIUTUUECKOM TMCCOMAlUU BEIIECTB B pacTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKU MOJYYEHHBIX U OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCJIEOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBIIOJHAS (PYHKIUHA OOBSICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHHUSI U TMOITyYSHUS
M3Yy4aeMbIX BEILECTB.



OcBoeHHe mporpamMMbl 10 XMMHH CIIOCOOCTBYET (POPMUPOBAHMIO MPEICTABICHHUS O XMMHUYECKOH
COCTABJISIIOLIEH HAyYHON KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOABI, LIEHHOCTHOIO OTHOILIECHUS K
HAay4yHOMY 3HAHHUIO U METOAAM IIO3HAaHUSA B Hayke. M3ydeHne XMMHMM IPOUCXOAUT C IPUBICYCHUEM
3HaHUI U3 paHee M3yYCHHBIX y4eOHBIX mpeaMeToB: «OKpyxaromuil Mup», «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kmaccy.

[Tpu n3yueHnn XUMHH IPOUCXOIUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH KakK 001acTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYCCKON NEATEIBHOCTH YEJIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KYNbTYphl. 3ajadya y4eOHOTO NIpeAMeTa COCTOUT B (POPMHUPOBAHHHM CHCTEMBI XMMHUYECKHUX
3HaHUIl — BaXHEWIMX (PAKTOB, NOHATHH, 3aKOHOB U TEOPETUYECKHX IOJIOKEHHH, JOCTYIHBIX
0000IIeH!II MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAayKH, B MPHOOLUICHWHM K HAyYHBIM METOJaM
NO3HAHUSA TpU M3YYEHUM BEIIECTB M XMMHMYECKMX peakuui, B (OPMUPOBAHMM U Pa3BUTHUH
MO3HABATEIBHBIX YMEHUH U UX MPUMEHEHHU B Y4eOHO-ITO3HABATEIbHON M y4eOHO-HMCCIIE0BATEIbCKOM
NesTeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 00OpallleHus ¢ BEIIECTBAMH B [TOBCEIHEBHOM JKHU3HU.

[Tpu u3yueHnn XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHMs BaXHOE 3HAUEHHE MPHOOpENn
TaKHe LEeNH, KaK:

— opMHpOBaHUE HMHTEUICKTYyadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CamMooOpa3oBaHMIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY MPHHITHUIO pEIIeHUI, CIIOCOOHON aaanTupoBaThCsl K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaIllpaBJICHHOCTb ~ OOyuYeHMs Ha  CHUCTEMaTHYecKoe  IpHOOLIeHHe  OOydarommxcs K
CaMOCTOSITENTLHOW TTO3HABATENIBHON JIEATENIbHOCTH, HAYYHBIM METOJAaM TII0O3HAaHUS, (OPMHUPYIOUIHM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEM K XUMMUU;

—obecrieueHue  yCJIOBHMM,  CIIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYarOIIMMMCS  OIBITa
pa3sHOOOpa3HON JEATeNbHOCTH, TIO3HAHUS M CaMOIIO3HAHMs, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— opmupoBanue o60mel (yHKIMOHAIBLHOM U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM 4YHCIE
YMEHHM OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIOJIb3YS 3HAHUS U OIIBIT, [10JIyYE€HHbIE
IpU U3YYEHUU XUMMH, IPUMEHATh UX NPH PELIEHUU IMPOoO0JieM B IOBCEIHEBHOW JKU3HU U TPYAOBOM
NeSITENIbHOCTH;

— gopmupoBaHue y o00ydalOIUXCsd TyMaHUCTUYECKUX OTHOILEHWM, IOHMMaHUs IE€HHOCTU
XUMHAYECKUX 3HAHUH Il BBIPAOOTKU SKOJIOTUYECKU II€JIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEISX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M CaMOBOCIUTAaHUIO Ha
OCHOBE YCBOEHHS OOILEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00y4YeHHUSI.

OOmiee YuCIIO 4YacoB, OTBEAEHHBIX M H3y4eHHs XHMUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Hezleno0), B 9 kinacce — 68 yacos (2
yaca B HEJICITIO).



COILEPKAHUE OBYUYEHMUSA

8 KUIACC

IlepBoHavyanbHble XuMudeckue mnoHsAtus IIpenver xummu. Posb XMMHMM B JKHU3HH
yelloBeka. XuMmus B cucreMe Hayk. Tena um BemecrBa. Du3MyecKHe CBOMCTBA BEILECTB.
ArperaTHoe cocTosiHuE BelecTB. [lonaTre 0 MeTonax no3Hanus B XxuMuu. YucTeie BelecTBa U
cmecu. CriocoObI pa3zieneHus cMecei.

ATOMBI M MOJEKyJIbl. XUMHYECKHE 3JeMEHTbl. CHMBOJBI XHMHUYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass (¢opmyna. BaleHTHOCT aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa  BemiecTB. OTHOcuTeNbHas aroMHas Macca. OTHOCHUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOIO JIEMEHTA B COCMHECHUH.

KommmuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAaCChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl o ¢popmynaM XUMUYECKUX COSIUHEHUH.

®u3nyeckue U XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus U e€ NpPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEILECTB. XUMHUYECKUe ypaBHeHus. Kiaccupukaiys XUMHUYECKUX peaKkiui
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuul sxcnepumenm.:

3HaKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBmiIaMu paboThl B TaOOpaTOpuH M IpuéMaMu
oOpatieHus ¢ 1abopaTOpHBIM 000PYAOBaHHEM, M3ydeHHE M ONHMCcaHue (PU3MUYECKUX CBOWCTB
00pa3IoB HEOPraHWYECKHX BEUIECTB, HAOMOJAeHHE (PHU3MUECKUX (IJIaBIICHHE BOCKA, TasHUE
JbJla, pacTUpaHUE caxapa B CTYIKe, KUIIEHHE M KOHJEHCAlMs BOJbI) U XMMHUYECKHX (TOpeHue
CBEYH, IPOKAJIUBAHME MEIHOW MPOBOJIOKHU, B3aMMOJECHCTBHE Mejla C KUCIOTOW) SIBJICHHM,
HaOJI0IeHUE U ONKCAaHUE MPU3HAKOB NPOTEKaHNs XUMUUYECKUX peakiuii (pa3siokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pasnnoxenue ruapokcuaa meau (I11) mpu
HarpeBaHuu, B3auMoJeiicTBue xeneza ¢ pactBopoMm coiu menu (II), usydenume cnocoOoB
pasgeneHus cMmeced (C MOMOUIbI0 MarHuTa, (GUIBTpOBAaHWE, BBHIMTAPHBAHUE, TUCTUIUIALNS,
xpomarorpadus), NpoBeleHHE OYMCTKU I1OBAapEHHOW coJM, HaONIOJeHUEe M OIMCaHUe
pe3yabTaTOB MPOBEICHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE
MoJiesIel MOJIEKYIT (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasoB. CocraB Bo3ayxa. Kucnopon — ayeMEHT M MPOCTOE BEIIECTBO.
Haxoxnenne kucinopona B Tmpupojse, (GU3MUECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
ropenus). Okceugsl. [Ipumenenue kucnopoa. Crnoco0bl OTy4YeHUs KUCIOPOAa B 1a00paTOpHH
U npoMbliieHHocTH. KpyroBopot kuciopona B npupoje. O30H — auioTponHas MoAU(pUKaIs
KHCIIOpOJa.

TeroBoil 3(p¢deKkT XUMUYECKOW peaklMH, TEPMOXUMHYECKHE YpaBHEHHS, JK30- H
DHAOTEPMUYECKUE pEaKUMH. TOINIMBO: Yroib M METaH. 3arpsA3HEHHE BO3/yXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopon — anemeHT u nmpoctoe BeniecTBo. Haxoxaenue Bogopoaa B mpupoje, pusnyeckue
Y XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciotsl u comu.

MosnsipHblii 00bEM ra30B. PacyéTsl 1o XUMHUECKUM YpaBHEHUSIM.

®usnueckue cBoWicTBa BOJAbl. Bonma kak pactBoputens. PactBopel. HacelnieHHble u
HEHACBILICHHBIE PacTBOPbI. PacTBOpHMMOCTB BemiecTB B Boae. MaccoBasi 0y BeHIeCTBa B
pactBope. XMMHYECKHE CBOMCTBA BOJBI.

OcHoBanus. Posnb pacTBOpoB B NIpupoJe M B KU3HU uenoBeka. KpyroBopor Boasl B
npupoje. 3arpsi3HeHue MpUpoAHbIX BoJ. OXpaHa U ounMcTKa NpupoaHbIX Boa. Kiaccudukarms
Heopranumueckux coeauHeHuid. Oxcunpl. Kiaccudukamuss OKCHAOB:  cojeodpasyromue
(OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) U Hecojeobpasyromue. HomeHkIaTypa OKCHIOB.
®duznyeckue M XUMUYECKHEe cBolcTBa OKcuaoB. [lomydyeHne oxcuaoB. OcHoOBaHMS.
Knaccudukanust ocHoBaHuii: MmEIOYM W HEPACTBOPUMBbIE OCHOBaHWs. HomeHkmarypa
ocHOBaHUM. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHMM. [IoydeHne OCHOBaHHUIA.



Kucnotel. Knaccudukamus kucnor. Homenknarypa kucior. @u3nueckne ¥ XUMHIECKUE
cBoiicTBa kucior. Psan akruBnoctu metauioB H.H. bekerosa. [lonmyuenue kucuor.

Conu. Homenkinarypa cosieid. dusnyeckue U XUMUYECKHE cBOMCTBa cojiei. [lomydenue
COJICH.

I'eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuil sxcnepumenm.

KaueCTBEHHOE OIpPEJICIICHUE COACepkKaHMsI KUCIOpO/ia B BO3AyXe, MOIyYeHHEe, cCOONpaHue,
pacrno3HaBaHME M M3YyYEHUE CBOMCTB KHMCIOpOJa, HAOJIOJEHUE B3aUMOJICHCTBHUS BELIECTB C
KHUCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHUS U MPEKpallleHusi ropeHus (moxapa), 03HaKOMJICHHUE C
o0pa3laMu OKCHJIOB M OIMCaHHWE WX CBOWCTB, MOJy4eHHE, cOOMpaHHe, PAaclO3HAaBaHUE U
U3yYeHHE CBOMCTB BOJOpoja (ropeHue), B3auMojeicTBue Bojgopoaa ¢ okcuaom menu (II)
(BO3MO’KHO MCIOJIB30BAHNE BHIEOMATEPUAIIOB), HAOIIOACHNE 00pa3liOB BEIIECTB KOJIUYECTBOM
1 mMonb, uccaenoBaHue 0COOCHHOCTEH PacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OMNPEACIEHHOW MACcCOBOM JIOJIEM pPAacCTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJABI C MeTalylaMH (HaTpUeM U KaiblieM) (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIIEAOBaHNE 00pa3lOB HEOPTraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOII0/IeHuE MU3MEHEHHsI OKPacKU MHIMKATOPOB B PAacTBOpax KHUCIOT U MIENOuYeH, U3ydeHHe
B3aumoeiictBusi okcuna meau (II) ¢ pacTBopoM cepHOl KHMCIOTBI, KHUCIOT C METajllaMH,
peakuuii HeWTpanu3aluuu, IOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
METaJJla JPYTUM U3 PacTBOpa COJIM, PEUIEHHWE OHKCIEPUMEHTAIBHBIX 3aJad II0 TEME
«Baxuelmme K1acchl HEOPraHMUECKUX COSIUHEHUIN».

[Mepuoauveckuii 3akon u Ilepuoamyeckass cucrema xumu4yeckux 3jiemeHros JI.H.
MemnaeieeBa. Crtpoenue aTOMOB. XuMuueckas CBA3b. OKHCJINTEIBLHO-
BOCCTAHOBHMTEJIbHbIC PeaKIu

[lepBbie MOMBITKU KIacCU(UKALIMM XUMHUYECKUX 3JeMEeHTOB. [IoHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IEJIOYHO3EMEIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. llepuommueckas cucremMa XuMHUYeCcKHX dieMeHToB 1.
MenneneeBa. Koporkomnepuognas u anunHHonepuonHas ¢opMmbl [leprogundeckoil crucTeMbl
xumuueckux asnemeHtoB .M. Mennaeneea. llepuoast u rpynnbel. PU3MYECKUH CMBICI
MOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOIA U TPYIIIILI AJIEMEHTA.

Crtpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHUE IIEKTPOHHBIX
o0onouek aromoB mepBbix 20 xumuueckux siemMeHToB [lepuoamueckoit cuctemsl J[.U.
MengeneeBa. XapakTepuCTUKa XUMAYECKOTO 3JIEMEHTA IO €ro MoJ0XKeHUIo B [lepuoanyeckoit
cucreme /I.11. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XUMHYECKUX JIEMEHTOB, METAUTMYECKHUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTUku. J[.M1. MeHaeneeB — y4€Hbli U IpaskJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okuciieHus. OKHCIUTET,HOBOCCTAHOBUTENBHBIE peakinu. [Iporiecchl okucieHus
Y BOCCTaHOBJIEHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuu 5Kcnepumenm:

M3y4eHune 00pa3IloB BEMIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE TUPOKCHIA IIMHKA
C pacTBOpamMu KHUCIOT U IIEJIOYEH, TMPOBEACHUE OIbITOB, HLIIOCTPUPYIOUIUX MPUMEPHI
OKUCITUTENbHO-BOCCTAHOBUTENBHBIX pPEaKlMi (ropeHue, peakuuu pa3ioKeHUs, COeIUHEHUS).
Mesicnpeomemnvie cesazu

Peanuzaiust MeXnpeIMETHBIX CBS3€i MPU M3yUYEHUHM XUMHUHU B 8 KIJIacCe€ OCYIIECTBISETCA
4yepe3 HCIMOJIb30BaHWE KakK OOIMX EeCTECTBCHHOHAYYHBIX TOHSATHH, TaK H TOHSTHH,
SBJISFOIIMXCS. CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO LIMKJIA.



OO01ue ecTeCTBEeHHOHAaYYHbIE TIOHATHS: HAyYHBIN (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CHHTE3, KJIacCU(pUKAIMS, MEpUOTUYHOCTh, HAOIIOJCHHUE, OSKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEpEHHNEe, MOJIENb, SIBJICHUE.

®usuka: wmarepus, aTOM, OJJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIWJA, W30TOIbI,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3aps], BELIeCTBO, TeJI0, 00bEM, arperaTHoOe
COCTOSIHUE BEIEeCTBA, ra3, (PM3MUECKUE BEIMYUHBI, SAMHULIBI U3MEPEHUs, KOCMOC, TUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: armocdepa, runpochepa, MUHEpaIbl, TOPHBIE TTOPOJIbI, TOJIE3HbIE HCKOMIAEMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo u XUMHYeCKasi peakuust

[lepuonnueckuit 3akoH. Ilepumonmueckas cucrtema xumuyeckux snemeHtoB [[.U.
MenpeneeBa. CtpoeHHe aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XHUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHOOB, Kajus, KaJdblUs U HX COCAMHEHHHA B COOTBETCTBUU C
II0JIO’KEHUEM 3JIeMeHTOB B [leprondeckoii CuCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XHUMHUYECKON CBS3U. THUIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH M BUAA XMUMHUYECKOMN
CBSI3H.

Knaccupukanus v HOMEHKJIAaTypa HEOPraHMYECKMX BELIECTB. XHMMHUYECKHE CBOMICTBa
BEIIECTB, OTHOCSIIUXCS K PAa3IMYHBIM KJaccaM HEOPraHWYEeCKUX COCIMHEHMI, IreHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Krnaccudukanus XMMHUECKUX peaklMid MO Pa3IUYHbIM MPU3HAKaM ([0 YUCIY M COCTaBy
YYaCTBYIOUIMX B PEAKIWU BEIIECTB, IO TEIUIOBOMY J(PQEKTy, MO H3MEHEHHIO CTEIeHEn
OKHUCJICHUS XMUMHUYECKUX AJIEMEHTOB, M0 OOpAaTUMOCTH, [0 YYacTHIO KaranuzaTopa). JK30- U
HHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPAaBHEHHUSI.

[Tonstre o ckopocth XuUMHUYeCKOil peakuuu. [loHsTue 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. IloHATHE O TrOMOreHHBIX U TeTeporeHHbIX peakuusax. llonarue o
karanu3e. [loHsTne o xumuueckoM paBHOBecuH. DakTOpbl, BIUSIONIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMU U T0JI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTENFHBIE  PEAKINH, JJIEKTPOHHBIM OallaHC OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

Teopust ANEKTPOIUTUYECKONW IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTuoHsl,
aHUOHBI. MeXaHW3M JAMCCOLMALMM BEHIECTB C PA3jIM4YHBIMU BUAAMH XHMHYECKOM CBS3H.
Crenenp auccoumanmu. CuibHBIE U cla0ble AJIEKTPOJUTHL. Peaknmu HMOHHOTO OOMEHa.
VYciioBUs IpOTEKaHUs peakiiii HOHHOTo OOMEHa, MOJIHbIE U COKpaIllEHHbIE HOHHBIE YPAaBHEHUS
peakmuii. CBOICTBa KHCJIOT, OCHOBAaHMM W CcoJiei B CBETE MPEACTaBICHUU 00
NIEKTPOJINTUYECKON aucconnanuu. KadecTBeHHblE peakiuyd Ha HOHBL. [loHATHE O TMApONIM3E
COJIEH.

Xumuueckutl sxcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPHUCTAUIMYECKUX PEHMIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMmeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB (XJIopuaa HaTpus),
HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pPEaKIMH OT BO3AECUCTBUS Pa3IUYHBIX
(bakTOpoB, UCCIEI0BaHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCa AUCCOLMALUU
KHUCJIOT, Ilejo4yeil U cosedl (BO3MOXHO HCIOJB30BaHUE BHJAEO MAaTE€pHAlIOB), MPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakiuii HoHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblAelIeHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPDI
OKHCJIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIUI (FOPEHHE, PEAKIIMN Pa3I0KEHUs, COENNHEHN),
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C TOMOIIbI0 KAaYeCTBEHHBIX peaklUUi Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA



OOmiasi xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTECHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpUMEpe XJopa (B3aUMOJEHCTBHE C METalJlaMU, HEMEeTaJllaMu,
miesoyamu).  XsopoBojgopoAd. ComsiHas KHCIOTa, XUMHYECKME CBOMCTBA, IIOJy4YEHHE,
npuMeHeHue. JleficTBue xjopa W XJIOpPOBOJOpOJAa Ha OpraHu3M uejoBeka. Bakueiiine
XJIOPUBI M UX HAXOXKJCHHUE B TIPUPOJIC.

OO6mas xapaktepucTuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHne u (U3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U Cephbl. AJIIOTPONHbIE MOJUGUKALIMN KUCIOPOJa U cepbl. XMMHUECKHUE CBOICTBA
ceprl. CepoBoopoJ, CTpoeHHE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcUI0B. CepHas KuciaoTa, GU3MYecKue U XMMUYECKUE CBOMCTBA
(oOme Kak MpencTaBUTENsl Kjacca KHCIOT W crenuduueckue). XUMHUECKHE pPEakKlnH,
JeKale B OCHOBE IMPOMBIIIJIEHHOTO CHOco0a IMOJNy4eHUs CEpHOM KHUCIOTHL. llpuMenenue
cepHoii KucioTel. Coim CEepHOM KHCIOTHI, KAaueCTBEHHAs peakius Ha Cyab(paT-HoH.
Haxoxnenue cepsl U €€ coequHEHUN B Mpupoje. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroulen
Cpebl COSMHEHUSMU Cephl (KUCIOTHBIC TOKIH, 3arpsi3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI
€ro NpeaoTBPaIICHHUS.

OO6mass xapaxktepuctuka s31aeMeHTOB VA-rpymmbl. OCOOEHHOCTHM CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHHS. A30T, paclpocTpaHeHHEe B Mpupojae, (u3MYecKue u
XuMHueckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHaK, €ro (Qu3nyecKue u
XUMHYECKHE CBOWCTBa, moiyuyeHue u npumeHeHue. Conu aMMOHMS, UX (U3HUYECKHE U
XMMHUYECKHE CBOMCTBA, MpUMeHeHue. KadecTBeHHAs peakius HA MOHBI aMMOHHs. A30THas
KHUCTI0Ta, e€ moilyueHue, pU3NYecKue U XMMHUYECKHe CBOMCTBa (00IIMe Kak MpeICTaBUTEINs
KJacca KUCIOT U cnenuduyeckne). Vcrnonp30BaHne HUTPATOB M COJICH aMMOHHUS B Ka4eCTBE
MUHEPATBHBIX YIOOpEeHM. XUMUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COeAMHEHHUSIMU
a30Ta (KUCIIOTHBIE TOKIH, 3arps3HeHNE BO3/1yXa, NOYBBI U BO0EMOB). Docdop, ammorponHbie
monupuxanmu gochopa, dusmdeckne u xummuueckue cpoictBa. Oxcupn docdopa (V) u
docdopHas kuciora, GpU3MYECKHE W XHUMHUYECKHE CBOWCTBA, ToJydeHHUe. VIcronb3oBaHMe
docdaroB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 3meMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUsS. YTIIEpoJ, alIOTPONHbIE MOAUDUKALIUY, PACIIPOCTPAaHEHHE
B Ipupoje, (pusmueckue M XuUMHUYecKHe cBoiicTBa. Azncopbuus. Kpyrosopor yriepona B
npupoze. OKcuasl yriaepona, uX (pU3NUecKue U XMMUYECKHe CBOMCTBA, NEHCTBHE Ha KHUBBIE
OpraHu3MBbl, MOJIyY€HHUE U MPHUMEHEHHE. DKOJOrMYecKHe NMpoOJIeMbl, CBA3aHHBIE C OKCHJIOM
yriepoza (IV), runoresa riio0anbHOro NOTEIUIEHUs KIMMaTa, TapHUKOBBIA 3 dext. YronbHas
KHACIOTa M e€ cond, WX (U3NYEeCKHe W XUMHUYECKHE CBOWCTBA, IMOJIyY€HHUE M TPUMEHEHHE.
KavecTBenHas peakuusi Ha kapOoHaTHOHBI. lMcmonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MPOMBITIIJICHHOCTH U CEITbCKOM XO35HCTBE.

IlepBoHauanbHbIe MOHATHA 00 OPraHMYECKMX BELIECTBAX KaK O COEJAMHEHMSX yriepoja
(MeraH, 3TaH, 3TWJICH, AalleTUJIEH, 3TaHOJ, IJIMLEPHUH, YKCyCHas Kuciota). lIpupoaHbie
UCTOYHUKU YIJIEBOJOPOJOB (yrojb, MPUPOJHBIN Ta3, He(Th), MPOIYKTHl UX MEepepabOTKU
(OeH3uH), UX poib B OBITY W MPOMBINIIEHHOCTH. [loHSATHE O OMONOTHYECKH BaXKHBIX
BEIIECTBaX: XHpax, Oeikax, yriaeBoJaXx — M UX POJM B KHM3HHM 4eloBeka. MarepuaabHOe
€IMHCTBO OPTaHUYECKUX W HEOPTaHHUECKUX COCAMHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHYECKHE CBOMCTBA, MOJY4YEHHE U MPUMEHEHHE.
Coenunenus kpemHus B mnpupozge. OOmme mnpexacraBieHuss o0 okcuae kpemuHus (IV) u
KpeMHUEeBOM kucnore. CHIMKaThl, WX HCIOJIb30BaHHE B OBITY, B IPOMBIIIJICHHOCTH.
Baxueilimuye cTpouTenbHble MaTepuaibl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, Kele300€TOH.
[Tpo6nembl 6€30MaCHOrO UCHOIB30BAHUS CTPOUTEIHHBIX MATEPUAIOB B TIOBCEIHEBHON JKU3HHU.
Xumuueckuu 5Kcnepumenm.

u3yueHne o0pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHON KHCJIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKINK Ha XJIOPHI-MOHBI M HAOIIOACHNE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI,
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oTpaxaromue (Gu3nueckue U XMMHYECKHUEe CBOICTBA raJloreHOB U UX COEAMHEHUHN (BO3MOKHO
UCIIOJIb30BaHUE BHUICOMATEPUAIOB), O3HAKOMIJICHHE C 00pasliaMu XJOPUAOB (TAJTOTCHHIIOB),
O3HAKOMJICHHE C oOpasumamMu cepbl U €€ COeQUHEHHSMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAONIOACHHWE TMporecca OOYINIMBaHUA caxapa TOJ JCHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yUeHHEe XUMUYECKIX CBOMCTB pa30aBIIEHHOMN cepHOi
KHUCIIOTHI, TIPOBEJICHIE KaYeCTBCHHOW pEaKkiMu Ha Cynb(aT-uoH U HAOIIOJACHHE TMpU3HAKA e€
MPOTEKaHUs, 03HAKOMJIEHHE ¢ (U3MUYECKUMHU CBOMCTBaMHU a30Ta, ¢ocdopa U UX COeITUHEHUN
(BO3MOXKHO HCIIOJIb30BaHME BHJEOMATEpHANOB), OOpa3maMu a30THBIX U (HochHopHBIX
ynobpeHuli, moiy4deHue, coOupaHHe, pacllO3HaBaHME W U3YYEHHE CBOMCTB aMMHaKa,
MPOBEJICHUE KAaUYeCTBEHHBIX PEaKIMii HA HOH aMMOHUS U Gochar-noH U u3ydeHrue Mpu3HaAKOB
UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), M3YyYEHUE MOJENICd KPUCTAIIMYECKUX PEIIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIJIEHHE C IPOLECCOM aJCcOpOIUU  PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAaHHBIM  YIJIEM M YCTPOWCTBOM  INPOTHBOrasa, IOJY4Y€HHE, COOMpaHue,
pacno3HaBaHUE M U3Y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEIECHUE KAUECTBEHHBIX PEaKIUi
Ha KapOOHAT W CUJIMKAT-WOHBI U W3YYCHHE IMPU3HAKOB HMX MPOTECKAHHS, O3HAKOMJICHHE C
MPOJYKUHUEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEUIEHUE 3KCIIEPUMEHTAIbHBIX 3a/1ad IO TEME
«BaxkHenmme HeMeTauIbl U UX COCIUHECHUS».

MeTta/liIbl M UX COCAUHEHUS

OOmias XapakTepuCTUKa XWMHUYECKHX OJJIEMEHTOB — METAJVIOB HA OCHOBAHMHM HUX
nonoxxenus B llepuoamueckoit cucreMe xumuueckux osyemeHToB J[.M. Menneneea u
ctpoenust aromoB. CTpoeHHe MeTauIoB. MeTalmuyeckas CBSi3b M METaJUTN4YecKas
KpUCTAJUITMYECKasl peIIETKA. DIEKTPOXUMUYECKUI Psii HalpskeHUud meTtawioB. Ousnueckue u
XUMHUYECKHE CBOWCTBa MeTauioB. OOmmue crmocoObl ToimydeHUs MeTawioB. lloHaTne o
KOPpPO3UU METaJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CrjaBel (CTalb, YyTyH,
JIOPATIOMHHMNA, OpPOH3a) U UX PUMEHEHHE B OBITY W MTPOMBIIIIJICHHOCTH.

[lenounble MeTayibl: moJjioxkeHUe B llepuogmyeckoil cucreMe XMMHMYECKHX 3JIEMEHTOB
.. MeHnneneeBa, CTpOCHHE UX aTOMOB, HaX0XAeHNUE B pupoae. Pusndeckue U XUMUIECKUE
cBOiicTBa (Ha mpuMmepe Harpusi W Kanus). OKCUIABI U TUAPOKCUIBI HATPHUS W Kajus.
[IprMeHeHre METOYHBIX METAINIOB U X COCITMHEHUN.

[[{enouno3emMenbHbBIE METAUIBI MAaTrHUI U KaJIbLIMI: MoJokeHue B [lepuonnueckoi cucreme
xuMmudeckux snemeHToB .M. MenpaeneeBa, CTpoO€HHE MX aTOMOB, HaXOXKJICHUE B MPHUPOJIE.
®u3nueckue U XMMUYECKHUE CBOMCTBA MarHusl M KajbliMs. BaxkHelue coeMHEHUs KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuil: nonoxenue B llepuonumueckoil cucrteme xumudeckux sneMeHtoB ..
MengeneeBa, CTpOCHHE aTOMa, HAXOKICHUE B ITpupoae. PU3NYeCKre U XUMUYECKHE CBOWCTBA
amroMuHUSA. AMQOTEpHbIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMUHHUSL.

Keneso: mnonoxenue B llepmoamueckord cucrteMe xXuMu4eckux daemeHToB .M.
MeneneeBa, CTpO€HHE aTOMa, HAXOXKAEHUE B ipupojae. Ou3znueckre 1 XUMUYECKUE CBOMCTBA
xeneza. Oxcuapl, Tuapokcuasl U conu skenesa (II) m xenesza (III), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuu sxcnepumenm:

O3HAKOMJICHHE C O00pa3llaMH METAIOB M CIUIaBOB, WX (PU3MYECKHMMM CBOWMCTBAMU,
W3y4eHUE PE3yJIbTaTOB KOPPO3UH METAJIOB (BO3MOXKHO HCIIOJIB30BAaHHME BHIEOMATEPHAIIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHAA KaJbI[Us M HATpus C BOJOW (BO3MOKHO
WCITOJIb30BAHNE BUIEOMATEPHAIIOB), UCCIIETOBAHNE CBOMCTB KECTKOM BOBI, TPOIIECCa TOPESHUS
JKere3a B KUCIopoie (BO3MOXKHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI (MarHus, KaJabIvs, aATFOMUAHUS, ITUHKA, xene3a (I1) u xenesza
(III), memu (II), HabmroIeHUE U OMUCaHKE TIPOIECCOB OKPAIIMBaHUS MJIAMEHU MOHAMU HATPHS,
KaJIis ¥ KaJIbIHsl (BO3MOXKHO MCIOJIb30BaHNE BHACOMATEPUAIIOB), HCClIeJOBaHNE aM(pOTEPHBIX
CBOMCTB THUJIPOKCUJIA aTIOMHHUSI U TUJIPOKCUJA LIMHKA, PEIICHHE SKCHEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHenme MeTaibl U UX COSTUHECHUS».



XuMHus 4 OKpYsKaIas cpeaa

BemiecTtBa m Marepuasibl B ITOBCEIHEBHOW JKM3HM 4YEJIOBEKA. be3omacHOE HCIOJb30BaHHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momomis npu XUMHUYECKHX OXKOTax H
OTPaBJICHUSIX.

XHUMHYECKOE 3arpsA3HEHUE OKpYXKAroIeH cpeanl (IpeaesibHas JOMyCTUMasi KOHIICHTPAIIHS
BemiecTB (nanee — I1JIK). Ponp XxuMum B perieHHH SKOJIOTHYECKHX MPOoOJieM. XUMUYECKHMA
SKCTIEPUMEHT: M3ydeHHe OoOpasloB MaTepuaioB (CTEKIO, CIJIaBbl METAJIJIOB, IOJMMEpPHBIC
MaTepuasbl).

MesknpeamMeTHble CBSI3H

Peanuzaiust MexXnpeIMeTHBIX CBSI3€M MPU M3YyYEHUM XUMHUU B 9 Kilacce OCYIIECTBISETCA
4yepe3 MCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHATHH, TaK H TOHSATHH,
SIBJISIFOLIUXCSI CUCTEMHBIMH JIJIs1 OT/ICNBHBIX MPEIMETOB €CTECTBEHHOHAYyUYHOro nukia. Ooiue
€CTECTBCHHO-HAYYHbIE TOHATHSA: HAy4dHBbIH (DaKT, TMIOTE3a, 3aKOH, TEOPHSs, aHAIW3, CUHTE3,
KJIacCU(UKaIMs, TEPUOAUYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHUE,
MO/ICJIb, SIBJICHHUE, TAPHUKOBBIN 2 (DEKT, TEXHOIOTHS, MaTEPHUAIIbI.

®usuka: Marepus, aroMm, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOINbI,
PaAMOAKTUBHOCTh, MOJEKYJIA, SJIEKTPUUECKUN 3aps]l, M[POBOAHUKH, IOJIYHNPOBOJHHKH,
JTUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPHUCTA/UIMUECKas pemeETKa, CIUIaBbl, (U3UYCCKHUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpalIbHbIE yI0OpEeHHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdhepa, MUHEPaAIbl, TOPHBIC TTOPOIBI, TOJE3HBIE HCKOIIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

JUYHOCTHBIE PE3VJIBTATBI

JInuHOCTHBIE PE3y/bTaThl OCBOCHHS IPOrPaMMbl  OCHOBHOTO 00IIero oOpa3oBaHHUs
JIOCTUTAIOTCS B X0/i¢ OOy4YCHHsS XMMHU B €JIMHCTBE YYeOHOW W BOCIUTATEIBHOHN NEATEIHLHOCTH B
COOTBETCTBUH C TPAJUIHOHHBIMA POCCHHCKMMH COIMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBECHHBIMH
IICHHOCTSIMH, TPHHITBIMA B OOINECTBE NpPaBWIAMH M HOPMaMH TOBEJCHHS W CIIOCOOCTBYIOT
poIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITHATU3AIINH 00YUJaFOIIUXCSI.

JIMYHOCTHBIE PE3YIBTATHI OTPAKAOT TOTOBHOCTh 00YYAIOIINUXCSI PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHUBHBIX [EHHOCTHBIX OPHEHTAIMi M PACHIMPCHHUE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM
YHCIIC B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHMSA:

[ICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY U HAyYHOMY
HACJIC/INI0, TMOHMMAHHUS 3HAYCHUS XHUMHYCCKOW HAyKM B O>KM3HH COBPEMEHHOrO OOIIEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHOW WH(pOpPMAIUEH O TMEpPEeIOBBIX TOCTHKCHUSX M OTKPBITHIX
MHUPOBOH U OTCUECTBEHHOW XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHpa U
00111eCTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NpPEJCTAaBICHUS O COLMAIBHBIX HOPMAax W MpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHWHA B
KOJJICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOW,  yd4eOHO-
UCCIIEIOBATEILCKOM, TBOPUYECKOW W JPYTUX BHIAX JEATEIILHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM
COBMECTHOM JESATEIBHOCTH TPH BBIMOJIHEHUH YYeOHBIX, IO3HABATCIBHBIX 3aj]a4, BBIMOJHECHUH
XUMHYECKHX 3KCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH B MPOIECCE ITON yIeOHOU eI TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U
MOCTYIKA CBOMX TOBAPHILEH C MO3UIUK HPABCTBEHHBIX U TPABOBBIX HOPM C y4ETOM OCO3HAHHS
MOCJIECTBUI TOCTYIKOB;



3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKHUE MPECTABICHUS O BEUIECTBE U XUMHUYECKOM pEaKIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTABJISIOLIME OCHOBY JUIsl IOHHMMAHHS CYIIHOCTH
HAyYHOW KapTUHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHUPOJIHI,
B3aUMOCBS351X YEJIOBEKA C MIPUPOJHOM CpeIoil, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA I[OJIYYEHHUE HOBBIX 3HAHUW 110 XHUMHH,
HEoOXOoauMBbIe [UIsi OOBSICHEHHs] HAOMI0JaeMbIX IIPOIECCOB U  SIBICHUN, IMO3HABATENIBHOM,
WH(OPMAIIMOHHONW M YUTATENIbCKOW KYIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHONH PabOTHI C
yu4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, MJOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOYYEeHHI0 M TO03HaHUIO, JIF0003HATENIbHOCTb, T'OTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TPOCKTHOW U HCCIENOBATEIBCKONW JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHs 00y4YEeHHUs B lajbHEHIIEeM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE LICHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3/10POBBIO, YCTAHOBKH Ha
3JI0pOBBIi 00pa3 KU3HH, OCO3HAHKUE TIOCIEACTBUI U HEMPHUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIOJCHUS TMpaBHI OE30MaCHOCTH MpH
oOpaleHuu ¢ XMMHUYECKUMH BEIIECTBAMHU B OBITY U peabHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpPEC K MPAKTHUYECKOMY HM3YYCHHIO Mpodeccuil u TpyAa pa3iudyHOro poja, YBaXKEHHE K
TPYLy U pe3yibTaTaMm TPYAOBOU AESITEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUs MPEIMETHBIX
3HAHUH 110 XUMHUHU, OCO3HAHHBIN BHIOOP MHAMBHUIYAILHON TPACKTOPHUH MPOJIOJDKEHHST 00pa30BaHUs €
yu4€TOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHUMHUHU, OOIIECTBEHHBIX HMHTEPECOB U
MOTPEOHOCTEH, YCHEIHON MPOPECCHOHATBHON ACSITEILHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOPECCUOHANBHON Cpefie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJIECO00pa3HOe OTHOIIEHHWE K TMPUPOAEC KAaK HCTOYHHMKY JKU3HU Ha 3eMmIe,
OCHOBE €€ CYIIECTBOBAHMs, TMOHMMAaHUE IIEHHOCTH 3J0pOBOr0 W Oe3omacHoro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U MCUXUYECKOMY 30POBbIO, OCO3HAHHE
[IEHHOCTH COOJIFOJICHUS MPaBWJI OE30MACHOTO IOBEACHHUS NPH padoTe C BENISCTBAMH, a TaKKe B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TPUMEHSTH 3HAHUS, TMOJydaeMble MPU U3YYCHUU XUMHH, JJIs PEIICHHs 3ajad,
CBSI3aHHBIX C OKPYXalolel MPUPOIHON CPeOM, sl MOBBILICHUS YPOBHS SKOJIOTHUECKOU KYJIbTYPBHI,
OCO3HAHUA TJIOO0ATBHOTO XapaKTepa SKOJOTUYECKHX MPOoOJeM U MyTeW MX peHIeHUs MOCPEICTBOM
METO/I0B XMMHH, FKOJIOTUYECKOTO MBILIUICHHS, YMEHUSI PYKOBOACTBOBAaThCA UM B IIO3HABATEJIbHOM,
KOMMYHUKATUBHOM M COLIMATILHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMeTHBIX pE3yJIbTaTOB BBIACIAIOT 3HAYUMBIE UId  (HOPMHPOBAHUS
MHUPOBO33PEHUsI OOIlIEHAYYHbIE MOHATHS (3aKOH, TeOopus, MNPUHIMI, TUIOTe3a, (akKT, cHcTeMa,
IIPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOpbIE MHCIIOJIb3YIOTCd B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMM M3 3THX MpPEeAMETOB (OPMUPOBATH MPEACTaBIECHUE O
LEJIOCTHOW Hay4yHOH KapTHHE MHUpa, W YHHUBEpcajbHble YydeOHble JeWCTBUA (I103HABATENbHBIE,
KOMMYHHUKATHBHbIE, pETyJIATHUBHBIE), KOTOpbIe o00ecneunBaloT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/bHBbIE YHMBepPcaJIbHbIE YUeOHblIe AelicTBUS

ba3oBble JJjoruyeckue JeMcTBUA:

yMeHI/ISI HNCIIOJIb30BATh HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'IZ paCKpBIBaTI)
CMBICJI XMMUYECKUX MOHATUHN (BBIAEIATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C
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OPYTMMU TOHSTHSIMH), HCIIONb30BaTh MOHSATHS ISl OOBSCHEHUS OTIENbHBIX ()aKTOB U SBIICHUM,
BBIOMPATh OCHOBAaHUS M KPUTEPHUM I KIACCU(PUKAIMM XMMUYECKUX BELIECTB M XUMHYECKUX
peaxkiuii, yCcTaHaBIUBaTh MPUYHMHHO-CIEICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMU H3y4eHUS, CTPOUTH
JOTHYECKUE PACCYXKACHUS (MHAYKTUBHBIC, ICIyKTHBHbIC, IO AaHAJOTHM), JeNaThb BBIBOJABI H
3aKIIIOUCHUS;

yYMEHHE MPHUMEHSATh B IMPOLECCEe IMO3HAHMS TOHATHS (MPEeIMETHBIE M METallpeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YEMble B XUMHUH, IPEOOPa30BbIBATh MIMPOKO
NpUMEHSeMble B XHMHUH MOJICIbHbIE MPEJCTABICHUA — XMMHUYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XuMH4YecKast popMysia U ypaBHEHUE XUMHUECKON pPeaKIMK — MPU PEelIeHUN y4eOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4éTOM 3THUX MOJEIBHBIX NPEICTABICHUI BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX 00bEKTOB — XMMHUYECKUX BEUIECTB U XUMUYECKUX PEAKIIUM, BBISBIATH OOIIHe
3aKOHOMEPHOCTH, NMPUYMHHO-CJICIICTBEHHBIC CBSI3M M NPOTUBOPEUMS B HM3y4aeMbIX Ipoleccax H
SBIICHUSIX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA IMO3HAHMUS, a TAK)XKE B
Ka4yecTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3Bl MO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

npuoOpeTeHre omnbiTa M0 IUIAHUPOBAHWUIO, OPraHU3allMM M IPOBEACHUI0 YUYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOJI0AaTh 3a XOJOM IMpPOLecca, CaMOCTOSITENBHO MPOTHO3UPOBATh €ro
pe3ynbTar, (QopMynupoBaTh O000OMIEHHS ¥ BBIBOABI IO pe3yJbTaTaM IPOBEACHHOTO OIIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOENaHHOM padoTe.

Padora ¢ undpopmanmeii:

yYMEHHE BBIOMpATh, aHATM3UPOBATH U MHTEPHPETUPOBATH MHPOPMAIUIO Pa3TUYHBIX BHUIIOB U
dopM mpencTaBieHUs, MOMyYaeMyl0 H3 Pa3HBIX HMCTOYHUKOB (HAYYHO-TIONYJISIpHAsl JUTEparypa
XUMHYECKOTO COJEpIKaHMsI, CIPAaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KPUTUYECKU OIICHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh pa3jMYHble METOJIbl M 3ampoChl MPHU MOHCKE W OTOOpe MHbOpMaluu U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOAMMBIX JUIS BBITIOJHEHHUS YU4EOHBIX M IO3HABATEIBHBIX 3a/1a4
OnpeAenéHHOr0 THUIA, IPUOOPETEHHE OIbITa B O0JIACTH UCHOIB30BaHUS HHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJaJICHUE KYJIbTypOW AKTUBHOTO HCIIONB30BAHUS Pa3THUHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSATENBHO BBIOMPATh ONTUMAIBHYIO (OpMY MpEICTaBICHHS HH(OPMAIIH
U WUTIOCTPUPOBATh PElIaeMble 33/1a4l HECIOXHBIMH CXEMaMH, JAUarpaMMaMH, JIPYTUMH (hopMamMu
rpaduKy 1 UX KOMOMHALUSAMY;

YMEHHE HCIIONB30BaTh W AaHAJM3UPOBaTh B TMpolecce Y4eOHOW U HCCIIeNOBaTEIbCKOU
JeSITeIbHOCTH UHPOPMALIUIO O BIUSHUM MPOMBIIIICHHOCTH, CEIbCKOI0 XO035AHCTBAa M TPAHCIOPTA Ha
COCTOSIHUE OKPYKAFOIIEH TPUPOIHON CPEIBI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbI€E TeHCTBHUS:

YMEHHMsI 3a/1aBaTh BOMPOCHI (B X0J/€ Auanora u (WiHM) JUCKYCCHUHU) MO CYHIECTBY 00CYykIaeMoit
TEMBI, POPMYIIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIILHO BBITIOIHEHHS ITPEIOKEHHON 3a/1auu;

YMEHHUsI TIPE/ICTaBIATh MOMyUYeHHBIE Pe3yJbTaThl MO3HABATEIHHON NIEATEIHHOCTH B YCTHBIX U
NUCHMEHHBIX TEKCTAaX; JAeaTh MPE3CHTALUIO PE3YIHTaTOB BHIOJHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(;1TabopaTopHOro OmbITa, JA0OPAaTOPHOH PabOTHl MO HMCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUSI y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM I0O3HABaTEIbHONH U
HCCIIEIOBATEIILCKON JEATEIBHOCTH TIPU PEIICHUH BO3HUKAIONIMX MPOOIeM Ha OCHOBE Y4€Ta OOMIMX
WHTEPECOB M COTJIACOBaHHS MO3WIMK (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI»,
KOOPJMHAIIMSI COBMECTHBIX JIEHCTBHIA, OINpeelieHNe KPUTEPUEB 110 OIEHKE KauyeCTBa BBITIOJHEHHOM
paboThI U ApyTHE).
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PeryasiTuBHbIe yHHBepcaJbHbIe yUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOSITEIBHO OIpPENesaTh LeIH eATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh ¥ MIPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JICATEIILHOCTh, BRIOUPATh Hanboee
s¢dekTuBHBIE CIOCOOBI pelieHHs] YIeOHBIX U TIO3HABATEIBHBIX 3374, CAMOCTOSTEIILHO COCTAaBIISTh
WIA KOPPEKTUPOBATh IMPEUIOKEHHBIA aJTOPUTM JCHCTBUU TPH BBHIMOJHEHHH 33JaHUN C Y4ETOM
MOJTy4eHUs] HOBBIX 3HAHUH 00 u3ydaeMbIXx OOBEKTAaX — BEIIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBHUE MOJIYYCHHOTO Pe3yiIbTaTa 3asiBICHHOW 1M, YMEHHE UCIIOJIb30BaTh U aHAJIH3UPOBATh
KOHTEKCTBI, TIpeijIaraeMbie B YCIIOBUU 3aaHHIA.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yAbTaTOB II0 OCBOCHHMIO O0S3aTEIBHOTO  COZIEpIKaHUS,
YCTaHOBJEHHOTO JaHHOW  (enepanbHOi  pabouel  mpoOrpaMMoil,  BBIACNSAIOT:  OCBOCHHbIE
00yJarIMMUCS HAYYHBIC 3HAHUS, YMCHHS U CIIOCOOBI JEHCTBHM, crielu(UIecKue Uil MpeIMeTHOM
obnmactu «XuMHs», BUABI AEATEIHLHOCTH MO MOJIYyYEHHUIO HOBOTO 3HAHHUA, €r0 HMHTEPIpeTaluH,
npeoOpa3oBaHMI0 M MPUMEHEHUI0 B PA3IUYHBIX  Y4eOHBIX W HOBBIX  CHUTYallHsX.

K xonmy oOydyenuss B 8 KkJjiacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y O0OYUaIOLIUXCSI YMEHUI:

. pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa, XUMUYECKUM
AJIEMEHT, IPOCTOE€ BELIECTBO, CJIOKHOE BELIECTBO, CMeECh (OJHOpPOJHAs M HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAash W MOJEKYJsSIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHASI Macca, MaccoBas OISl XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBI 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHCIICHMS, XUMUYECKAsl peaKius,
KJaccu(uKanusl peakiuid: peakuu COSAMHEHHs, pPeaKIUH pPa3IoKEHUs, PEaKkUud 3aMelIeHus,
peakiuu 0OMEHa, SK30- M JHJIOTEPMHUYECKHE PEaKIMH, TEIIoBoW 3(PQeKT peakiuu, SApO aToMma,
DIIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOWTallb, paAMyC aToOMa, XWMHUYECKas CBS3b, MOJSPHAS H
HEMOJISIpHAsT KOBAJICHTHAsl CBS3b, MOHHAs CBA3b, MOH, KATHUOH, aHMOH, PacTBOpP, MaccoBas I0Jis
BelecTBa (ITPOLIEHTHAs] KOHIIEHTpPAIHs) B paCTBOPE;

. WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHMX IOHATUH M NPUMEHATH ITU
MOHSITHS ITPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

. UCMOJb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUISI COCTaBlieHHs (OpMyNT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

. OIpeJNIeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHMSAX, CTEIEeHb
OKHCJICHHS 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJIEHKHOCTh BEIECTB K ONpPEIEIEHHOMY
KJlaccy COeAMHEHWH mo ¢opMmynaMm, BHJ XHUMHUYECKOM CBA3M (KOB&JIEHTHAasT W MOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

. packpsiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAHHE TNEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
[Teproanueckoil cucTemMe, 3aKOHOB COXPAHEHMsI MacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

. ONMHUCBHIBaTh W XapakTepuszoBaTh TaOnuuHyto ¢(opmy Ilepuoauueckoil cucremsl
XUMHYECKHX JJIEMEHTOB: pasziMyaTh MOHATHUS «rjaBHas noiarpynmna (A-rpynma)» U «1moOouyHas
noarpynna (b-rpymnmna)y, maneie u 60JbIINE TEPUOJIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPBhIE UMEIOTCS
B Tabmuie «llepuogmdeckas cucrema xummuueckux siaemMeHToB JI. M. MenaeneeBay ¢ 4MCIOBBIMH
XapaKTEePUCTHUKAMH CTPOEHUSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3aps] spa, o0Iee YUCIiIo
AIIEKTPOHOB U pacIpeiesIeHUe UX 10 AIEKTPOHHBIM CIIOSIM);

. KJaccu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE
peaxiuu (10 YHUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEIUNIOBOMY 3P HEKTY);
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. XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEHIECTB Pa3IMYHBIX
KJIACCOB, TIOATBEpXKIAasi ONMCAHUE IPUMEpPAMU MOJIEKYJIAPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIuii;

. IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;
. BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MAcChl BEILECTB, MaCCOBYIO

JIOJIF0 XMMHUYECKOT0 3JIeMeHTa 1Mo (opMyle COeIMHEHHUs, MacCOBYIO JOJIO BELIECTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

. MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACATENIBbHOCTH — aHAJIW3 U CUHTE3,
cpaBHeHHE, 00001IeHNne, CHCTEMAaTH3alNI0, KIacCCU(HUKALNIO, BBISIBICHHE MPUYNHHO-CIIEICTBEHHBIX
CBsI3€M — JUIsl U3YYEHUsI CBOWCTB BEUIECTB U XMMHUYECKHX PEAKIUH, ECTECTBEHHO-HAy4YHbIE METObI
NO3HAHUs — HAOJII0IeHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peaslbHbIA M MBICTICHHBIH);

. clieoBaTh MpaBWjaM TOJb30BaHUS XMMHUYECKOM Tocyloll U J1abopaTOpHBIM
000py/I0BaHUEM, a TAK)KE MPaBUIaM OOpPALIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMU 110
BBIMIOJTHEHUIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Tra3000pa3HbIX
BEIIECTB (BOJAOPOJIa U KUCIOPOJAA), IPUTOTOBJICHUIO PACTBOPOB C OMpENeIEHHON MaccOBOU AoJiei
pPacTBOPEHHOTO  BEILIECTBAa, IUJIAHUPOBaTh M IPOBOJAUTH XUMHUYECKHE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH M KUCIOT C OMOIIBIO HHIUKATOPOB (JIakMyc, (peHondraien,
METHJIOPAHXK U IPYTHE).

K xoHmy oOydeHuss B9 KkJjiacce MpeJMETHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

. pacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKUX MOHATHI: XUMHYECKHUWA DJIEMEHT, aTOM,
MOJIEKYyJla, HWOH, KAaTHOH, aHUOH, INPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, BaJECHTHOCTD,
ANEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKasl PEAKLIHs, XUMHUUECKas CBSI3b, TEIJIOBOM
ahdext peakuum, MOJIb, MOJSAPHBIA O00BEM, pPACTBOpP, DJICKTPOJUTHI, HEIJICKTPOJIHUTHI,
ANIEKTPOJIUTUYECKAS JTUCCOIMAIMsS, PEAKIUd HWOHHOTO OOMEHa, Karajau3aTtop, XHUMHUYECKOe
paBHOBecHe, oOpaTUMbIC U HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIC PEaKIIUH,
OKUCITUTENb, BOCCTAHOBUTEIb, OKHUCIEHHWE M BOCCTAHOBJICHHE, aJUIOTPOIuUsi, amM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS, METAITUYECKasi), KpUCTAJUIMYECKasi perérka, Koppo3us
METAJJIOB, CIUIAaBbl, CKOPOCTh XMMUYECKON peakluu, MpeaeinbHo aomyctumas konueHTpanusa [TJIK
BEIIIECTBA;

. WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHMUYECKMX IOHATHUM W NPUMEHATh 3TU
MIOHATUS IIPU ONMCAHUU BEILECTB U UX MPEBPAICHUN;

. HCIOJIb30BaTh XMMHUYECKYIO CHMBOJUKY Ul COCTaBleHUs (opMyn BeHIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

. ONpENENATh BAJICHTHOCTb W CTEINEHb OKUCICHUS XHMHYECKHUX DJJIEMEHTOB B

COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAIIEKHOCTb BEIIECTB K ONPEACIEHHOMY KIIACCy
COeIMHEHUN 1o QopmyaaMm, BUJ XUMHUYECKOM CBSI3M (KOBaJE€HTHAs, MOHHAs, METaJJIM4ecKas) B
HEOPraHMYECKUX COEIMHEHMSX, 3apsA] MOHA MO0 XUMHUYECKOW (Gopmylie, XapakTep Cpeibl B BOIAHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHHH, TUIl KPUCTAJUINYECKOM perIéTKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbica [lepuonndeckoro 3akona JI. 1. MenaeneeBa u 1€eMOHCTpUPOBATH
€ro IMOHUMAaHHWE: ONHMCHIBaTh M XapaKTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoit cucTemsl
XUMHUYECKHX DJIEMEHTOB: pas3inyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynma)» u «mmoOouHas
noarpynna (b-rpymnna)», Masibie U GOJIbIINE TEPUOJIBI, COOTHOCUTH 0003HAUEHHUSI, KOTOPbIE UMEIOTCS
B MEPUOJUYECKON TalnuIe, C YUCIOBBIMH XapaKTEPHUCTUKAMHU CTPOEHHUS aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsA] A1pa, oOliee YNUCIIO MIEKTPOHOB U PaCIpeIeIeHUe UX IO JIEKTPOHHBIM
CJI0SIM), OOBSCHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B
npejienax MaJbIX MEPUOJIOB U TJIABHBIX MOJATPYIMI ¢ YUETOM CTPOEHHUS UX aTOMOB;
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. KJ1accu(UIUPOBaTh XMMUYECKUE JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMHUYECKHUE
peaknuu (IO YUCIy M COCTaBY YYacTBYIOIIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY 3(PQEKTy, Mo
U3MEHEHUIO CTETEeHEeH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

. XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME W CHEHU(PHUECKUE XHUMHUYECKHE CBOWCTBA
IIPOCTBIX M CJIO’KHBIX BELIECTB, MOATBEPXKAAs ONUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX U HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

. COCTaBJIATh YPABHEHUS JJICKTPOJIMTUYECKON JTUCCOLMALMKA KUCIIOT, IEN0YEH U COJIEH,
IIOJIHBIE W COKpAIIEHHBIE YPAaBHEHMsS pEakUuid MOHHOro OOMEHa, YpaBHEHMs peaklui,
MOATBEPKIAIOIIUX CYIECTBOBAHME FEHETUUECKOM CBSI3M MEXy BEILIECTBAMU PA3JIMYHBIX KIACCOB;

. pacKpbIBaTh CYIIHOCTb OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKUHUM IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HUX CTPOCHMS, BO3MOKHOCTH
IIPOTEKAaHUs XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

. BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BELIECTB, MaCCOBYIO
JIOJF0 XUMHUYECKOro 3JIeMeHTa 1o (hopMysie COeIMHEHMs, MacCOBYIO IOJI0 BELIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

. coOnogaTh MpaBWiIa [OJI30BAaHUS XMMHUYECKOH mocynol u  1abopaTOpHBIM
00opy/0BaHUEM, a TaKXke MpaBuiia oOpallleHus C BELECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU IO
BBINOJIHEHUIO JTA0OPAaTOPHBIX XMMHUYECKUX OIBITOB IO IOJIYYEHHIO U COOMpaHMIO Ia3000pa3HbIX
BEILIECTB (aMMHUAaKa U yIJIEKHCIIOro rasa);

. IIPOBOJUTH PEaKLUU, NMOATBEPKIAIOUINE KA4ECTBEHHBIN COCTaB PAa3JIMUHBIX BELIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJOpUA-, OpoMuA-, MOIUA-, KapOoHaT-, docdar-, cummkar-,
cyibdar-, THAPOKCUA-UOHBI, KATUOHBl AMMOHHUS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

. IIPUMEHSTh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON NEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHME, OOOOLIEHHE, CUCTEMATHU3AllUI0, BBIBICHHE MPUYUHHO-CIEIACTBEHHBIX CBSI3€d — AJIs
W3YYEHHUsl CBOMCTB BEIIECTB U XMMHMYECKHMX DPEAKLMM, €CTECTBEHHO-HAay4YHbIE METOJbI IO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

@opMbI TEKYLIET0 KOHTPOJISA M POMEKYTOUYHOI aTTeCTAlNU
J1y1st OLIeHKU y4eOHBIX JOCTUXKEHUM 00y4arOIUXCsl UCTIONIb3YeTCsI:
® TEKyIIUH KOHTPOIIb B BUJE MPOBEPOYHBIX PabOT U TECTOB;

® TEeMaTHYECKHIl KOHTPOJIb B BHJI€ KOHTPOJIBHBIX padoT;

® UTOrOBBIM KOHTPOJIb B BUJIE KOHTPOJIBHOU pabOThI U TECTA.

@opMbl  KOHTpOJISL: (POHTANBHBIM ONpOC, WHAMBHIYyaJbHas paboTa y JOCKH,
WHIUBUIyalIbHasi paboTa mo kapToukam, AuddepeHIMpoBaHHAs CaMOCTOsTeIbHas padoTa,
nuddepeHMpoBaHHas NPoBepoyYHas paboTa, XMMUYECKUN AUKTAHT, TECTOBBI KOHTpPOJIb, B
TOM 4YHCJIe C KOMIBIOTEPHON MOJAEPKKOU, YCTHBIE 3a4eThl, IPAKTUUYECKHE U JTaOOpaTOpHbIE
paboThl, KOHTPOJIbHAS padoTa.

Ouenka JOCTHXKEHMH NJIAHHPYeMbIX Ppe3yabTaToB (CO0EHHOCTH  OLEHKH
JIMYHOCTHBIX Pe3y/IbTaTOB

B cooTBeTcTBHU C Tpe6OBaHI/I$IMI/I CTaHnapTa AOCTHUXKECHUEC JIMYHOCTHBIX PE3YJIbTATOB HE
BBIHOCUTCSI HAa WTOTOBYIO OILIGHKY OOYydYalomuXcs, a SBISETCS TMPEIMETOM OIICHKH
3G (PEKTUBHOCTH  BOCMHUTATEIHbHO-00pPA30BATENbHON  JEATEIBHOCTH  00pa30BaTEIbHOTO
yupexnaenus. llosTomy oOleHKa 3TUX pe3ylbTaToB 00pa30BATENBHOW  JIEATEIHHOCTH
OCYIICCTBIIACTCA B Xonae BHCIIHUX HEC HepCOHI/I(l)I/IHI/IPOBaHHI)IX MOHHTOPHHI'OBBIX
WCCJICTIOBAaHH Ha OCHOBE IIEHTPATH30BaHHO Pa3padOTaHHOTO HHCTPYMEHTApHUS.

OCHOBHBIM OOBEKTOM OIICHKH JIMYHOCTHBIX PE3YyIbTAaTOB CIYXKHT CHOPMUPOBAHHOCTH
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHI, BKIIFOUaEMBIX B CIICIYIOIINE TPU OCHOBHBIE OJIOKa:

1) chopMHPOBAHHOCTH OCHOB I'PAXKIAHCKON MIEHTHYHOCTH JTUYHOCTH;
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2) TOTOBHOCTH K IEPEXOAYy K caMOOOpa30BaHUIO HAa OCHOBE y4eOHO-IIO3HABATEIHLHOM
MOTHUBAIMH, B TOM YHCJIE TOTOBHOCTh K BBIOOPY HaIpaBlieHHs MPO(UIBHOTO 00pa30BaHuUs;

3) chOpMHPOBAHHOCTH COLMATIBHBIX KOMIICTCHIIMH, BKIIIOUYasi [IEHHOCTHO-CMBICTIOBBIC
YCTAaHOBKM M MOpPAJIbHBIE HOPMBI, OIBIT COLUAIbHBIX M MEXKINYHOCTHBIX OTHOIICHUH,
IIPAaBOCO3HAHUE.

Oco0eHHOCTH OLIeHKH MeTalpeAMeTHbIX pe3yJIbTaTOB

@dopMupOBaHUE METANpPEJAMETHBIX PpEe3yabTaTOB OOECIIEYMBACTCS 3a CYET Y4eOHBIX
npeaMeToB. OCHOBHBIM OOBEKTOM OLIEHKH METAIpPEAMETHBIX Pe3yJbTaTOB SBIISETCS:

. CIOCOOHOCTP M TOTOBHOCTh K OCBOCHHIO CHCTEMAaTHYECKUX 3HAaHUM,
UX CaMOCTOSITEJIBHOMY IIOIIOJIHEHHIO, IEPEHOCY U NHTErPaLluy;

* CIHOCOOHOCTb K COTPYAHUYECTBY U KOMMYHHUKAIUY;

* CHOCOOHOCTh K PEUICHUI0 JIMYHOCTHO M COLUMAJIBHO 3HAa4MMbIX IHpoOieM U
BOIUIOLLEHUIO HAMICHHBIX PEIIECHUN B IPAKTUKY;

* CIIOCOOHOCTH U TOTOBHOCTSH K Mcnosib3oBaHuio KT B nensix oOyueHus U pa3BUTHSA;

* CHOCOOHOCTH K CAMOOPTaHU3AIUH, CAMOPETYJISIIUN U PEPICKCHH.

OneHKy IOCTMIKEHHUs METalPEIMETHBIX PE3yJIbTaTOB ILNIAHUPYETCS NMPOBOAUTH B XOIE
Pa3IUYHbIX [IPOLIEYP.

B xone Tekymiel, NpoMEXyTOUHOM OLEHKU OyIeT OLIEHUBAThCS JIOCTUIKEHHE TaKUX
KOMMYHHUKATHBHBIX W DETYJIATUBHBIX JCUCTBHI, KOTOpBIE TPYJHO WM HEIEIecoo0pa3Ho
IpOBEPATh B XOJIe CTAHJAPTHU3UPOBAHHON HTOTrOBOW IPOBEPOYHOH paboOThI, Hampumep,
YPOBEHBb C(HOPMHUPOBAHHOCTH HABBIKOB COTPYIHUYECTBA UM CAMOOPTaHU3ALINH.

OnHON M3 OCHOBHBIX MPOLEAYpP HTOTOBOM OLIEHKM IOCTH)KEHHS METallpeIMETHBIX
pe3ysbTaToB SIBJISETCA 3allUTa OOY4YalOLIMMHUCS HMTOIOBOIO HMHJAWBUIYAJIBHOTO IPOEKTA.
HToroBoil mpoekt mpexacraBiseT coOoi ydeOHBbIH NMPOEKT, BBIMOJHAEMBIH 00y4arolUMMcs B
paMKax OJHOr0 WJIM HECKOJIbKUX Y4EOHBIX NMPEAMETOB C LIEIbI0 IPOAEMOHCTPUPOBATh CBOU
JOCTH)KEHUS] B CAMOCTOSITEJIbHOM OCBOCHUU COZIEpKaHUs N30paHHbIX o0nacTeil 3HaHuil u/win
BUJIOB JIEATEIBHOCTH U CIHOCOOHOCTh MPOEKTUPOBATh M OCYLIECTBIIATH LIEIECOO0pa3HyI0 U
pe3yIbTaTUBHYIO JESITEIbHOCTh (y4eOHO-II03HABATEIbHYI0, KOHCTPYKTOPCKYIO, COLUAIIBHYIO,
XYy/J105K€CTBEHHO-TBOPUYECKYIO, UHYIO).

BbinmonHenue MHAMBHIYaJIbHOTO HTOTOBOTO IPOEKTAa O00S3aTENbHO IS KaKIOro
o0yuJaromerocs, €ro HeBbINOJHEHNE PABHOLIEHHO MOJIYYEHHUIO HEYIOBIETBOPUTEIBbHON OLIEHKU
1o y4eOHOMY MpeIMETY.

3amuTra IPOEKTa OCYIIECTBISETCS B IPOLECCE  CIENMAIbHO OPraHW30BaHHOU
JESTEIbHOCTH KOMHUCCUU 00pa30oBaTENIbHOTO YUPEXKACHUS WU Ha IIKOJIbHONW KOH(EpEHLHUH.
Pe3ynbrarel BBINIOJIHEHUS MPOEKTAa OLICHUBAKOTCS IO WTOraM pPacCMOTPEHUS KOMHUCCHEU
MPEJACTABICHHOTO MPOJAYKTa C€  KpaTKOW TMOSCHUTEIBbHOM  3alHMCKOM, MpPE3CHTAUU
00yyYaroIerocsi 1 0T3bIBa PyKOBOJUTENS.

Oco0eHHOCTH OLIeHKH NpeIMeTHBIX pe3y/JbTaTOB

OCHOBHBIM OOBEKTOM OILICHKHM IIJIAaHUPYEMBIX Ppe3yJbTaTOB IO NpeaAMETY «XHUMHUD»
ABJIIETCS. CIOCOOHOCTh K PELIEHUI0 Y4eOHO-TIO3HABATENIbHBIX U YUEOHO-IIPAKTUUECKHUX 3a]ad,
OCHOBAHHBIX Ha M3y4aeMOM Y4eOHOM Marepuaie, ¢ MCIOJb30BaHMEM CIIOCOOOB NEHCTBHUI,
OTBEUAIOLIUX COJEP)KAHHIO y4yeOHOro MpeaMeTa, B TOM UHCIE METanpeIMETHBIX
(mo3HaBaTEIbHBIX, PErYJIATUBHBIX, KOMMYHUKATUBHbIX ) 1EHCTBHH.

HopMbI OleHKH 3HAHM, yMEHU, HABBIKOB y4alluXcs 110 XUMUH

Pe3ynbratel oOyueHus OLEHMBAIOTCS MO NATHOAUIbHOM cucteme. [Ipu  oleHke
YUUTBIBAKOTCS CIEAYIOINE KAYECTBEHHBIE I0KA3aTEIN OTBETOB!

—TyOuHa (COOTBETCTBHE N3YUYEHHBIM TEOPETUYECKUM 0000IIECHUSIM);

—OCO3HAHHOCTh  (COOTBETCTBUE TpeOyeMbIM B IpOorpaMMe yMEHHUSIM

MIPUMEHSTH MOJyYEHHYI0 HHPOPMAIIHIO);

—IOJIHOTA (COOTBETCTBHE 00BEMY MPOrpaMMBbl U MH(POPMAITUHN YUeOHUKA).

[Ipn oneHKE YUWUTHIBAIOTCS YHCIO U XapakTep OMIMOOK (CYIIECTBEHHbIE WM
HECYILIECTBEHHBIE).
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CymiecTBeHHbBIE OIIMOKYU CBSI3aHBI C HEIOCTATOYHOM ITYOMHON M OCO3HAHHOCTHIO OTBETA
(HampuMmep, YYEHHMK HEMpaBUJIBHO YyKa3ajl OCHOBHBIC TpPU3HAKU TOHATUM, SBJICHH,
XapaKTepHbIE CBOWCTBA BEILECTB, CHOPMYIHPOBa 3aKOH, IPABUIIO U IP. WIH YYEHUK HE CMOT
MPUMEHHUTh TEOPETUUYECKUE 3HAHUSI JJIs1 OOBSICHEHUS U TIPE/ICKa3aHUs SBICHUHN, YCTAHOBICHUS
MIPUYUHHO- CJIEJICTBEHHBIX CBSI3€H, CPABHEHHUSA U KIacCU(PUKAIIUY SIBICHUN U T.I1.).

HecymecTBeHHbIC OMMOKK OMPEACISIOTCS HEMONHOTONW OTBeTa (Hampumep, YIylnieHHe
U3 BHUJly Kakoro-imbo HexapakTepHoro (pakrta mpu ONMMCAaHWU BellecTBa, mpoiecca). K Hum
MO>KHO OTHECTH OT'OBOPKH, OMUCKH, JIONMYILIEHHbIC 10 HEBHUMATEJIBHOCTU (HAaIpUMeEp, Ha J1Ba U
OoJiee ypaBHEHMI peakiyil B MOJHOM MOHHOM BHJIE JOMYIEHa OJHa omK1OKa B 0003HaYCHUH
3apsijia MOHa).

Pe3ynbratel oOyueHuss MPOBEPSAIOTCS B MPOIECCE YCTHBIX W IMHUChMEHHBIX OTBETOB
YYaIIUXCs, @ TAKXKE P BHIMOJHEHUH UMU XUMUYECKOTO IKCIIEPUMEHTA.

Ouenka ycTHOro orBera. OrmMerka «5»:

* OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYEHHBIX TEOPHIA;

* MaTepuai U3J0KEH B ONPEACIICHHON JOTUYECKOM MIOCIE0BATENbHOCTH, TUTEPATYPHBIM
SI3BIKOM;

* OTBET CAMOCTOSITEJIbHBIN.

OT1MmeTKa «4»:

* OTBET IOJIHBIM U IPaBUJIbHBIN HA OCHOBAaHUU U3YUYEHHBIX TEOPHIA;

* MaTepuajg M3JI0KEH B OINPEICICHHOW JIOTHYECKON IOCIEA0BATeIIbHOCTH, MPU ITOM
JOTIYIIEHbI JBE-TPU HECYIIECTBEHHbIE OIIMOKHU, HCIIPABJICHHBIE MO TPEOOBAHHUIO YUHUTEIIS.
OtrmeTka«3»:

* OTBET IOJIHBIM, HO TP ATOM JIOMYIIEHA CYIIECTBEHHAs OLIMOKA UM OTBET HEIMOJIHBIMH,
HECBSI3HBIM.

OtmeTKka «2»:

* [IpH OTBETE OOHAPYKEHO HEMOHMMAHHE YYALTUMUCS OCHOBHOTO COJIep:KaHUs Y4eOHOTO
MaTepuaya Wid JIOMYyIIECHbI CYIIECTBEHHbIC OITMOKH, KOTOPhIE YUalTUNUCs HE MOKET UCIIPABUTD
IIPY HABOJSIIIKX BOIPOCAX YUUTEIS.

OT1meTka «1»: OTCYTCTBHUE OTBETA.

OlleHKa IKCIIEPUMEHTAJTBHBIX yMe}mﬁ
OHGHKa CTaBHUTCA Ha OCHOBAaHUH Ha6J'II-O]:[eHI/I$[ 34 y4allMMHCA U TMCbMEHHOT'O OTUCTA 3a

pabory.

OtMmerka «5»:

* paboTa BBINOJHEHA IOJHOCTBHIO, MPaBWIbHO; CAENaHbl NpaBUIbHbIE HAONIONECHUS U
BBIBO/IBI;

* OKCIIEPUMEHT OCYILIECTBJIEH IO IUIAHYy C YYE€TOM TEXHUKM O€30MacCHOCTH W MpaBUII
paboThI ¢ BeleCTBAMU U 000PYAOBaHUEM;

* IPOSIBJIEHBI OPTaHU3AI[MIOHHO-TPYJOBbIE YMEHUs (MOAJIEPKUBAETCS YUCTOTAa paboyero
MecTa M MOPSAJIOK Ha CTOJIE, SKOHOMHO HUCIOJIb3YIOTCS PEAKTUBBI).

OrMmerka «4»:

* paboTa BBINOJHEHA NMPABUJIBHO, CJENIaHbl MpPaBUIbHbIE HAONIOAECHUS U BBIBOABI, IPU
TOM HKCHEPUMEHT INPOBEJEH HE MOJIHOCTHIO WM JOMYLICHbl HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BelecTBaMu U 000PYJOBAHUEM.

OT1merka «3»

* paboTa BBHINOJHEHA NPAaBWIBHO HE MEHEee 4YeM HaloJIOBUHY WM JIONyIeHa
CYyILIECTBEHHasi OUIMOKa B XOJE SKCIIEpPUMEHTa, B OOBACHEHUHU, B O(OpMIEHHUH paboOThl, B
COOJIIOJICHUH TPaBWJI TEXHUKHM O€30MacHOCTU MpH paboTe ¢ BellecTBaMH U 000pyI0BaHUEM,
KOTOpasi UCIPABISETCS 10 TPEOOBAHUIO YUHUTETIS.

OT1merka «2»:

* fonyuieHbl JBe (M Ooyiee) CyIIECTBEHHbIE OIIMOKM B XOJA€ OKCHEpUMEHTa, B
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00BbsICHEHNH, B O0OpMIICHHMH PaOOTHI, B COOJIFOJICHUH TPAaBWJI TEXHHUKH O€30MacHOCTH TP
paboTte ¢ BemiecTBaMu U 000PYAOBaHUEM, KOTOPHIE yUYaIlIUCsS HE MOXET HCIPABUTH JaXKE 10
TpeOOBAHUIO YUUTEIS.

Ot1merka «1»:

* paboTa He BBINOJIHEHA, Y YYaIlErocsi OTCYTCTBYIOT SKCIIEPUMEHTANIbHbBIE YMEHHUSI.

OueHka yMeHH# pelmiaTh dKCIePUMEHTAJIbHBIE 3a1aun OTMeTKa «5»:

* [IJIaH PEIICHUs COCTaBIIECH MPaBUIIBHO;

* IPaBWJIBHO OCYIIECTBJICH MOAO0P XMMHUYECKHX PEaKTHUBOB U 000PYIOBAHUS;

* TaHO TOJIHOE OOBSICHEHUE U ClIETaHbl BBIBO/IBL.

OTmeTka «4»

* [IJIaH PEIICHUs COCTaBIICH MPAaBUIIBHO;

* IPaBWJIBHO OCYIIECTBJICH MOA00p XUMHUUYECKUX PEAKTUBOB M 00OPYAOBAHUS, TIPU ITOM
JIOTIYIIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIIMOOK B OOBSICHEHUN U BBIBOJAX.

O1meTka «3»:

* [IJIaH PEIICHUs COCTaBIICH MPaBUIILHO;

* IPAaBWJIBHO OCYIIECTBIIEH MMOAOOP XUMHUYECKHX PEaKTUBOB M O0OPYyIOBaHHS, HO
JIOTyIIIeHA CYIIECTBEHHAs OINOKa B OOBbSICHEHUN U BBIBOJIAX.

OT1MmeTKa «2»:

* JomyiieHsl ABe (M Oonee) OMMOKM B IUIaHE pEIICHHS, B MOA0OpE XUMHYECKHX
PEaKTUBOB U 000PYIOBaHUS, B OOBSICHCHUN U BBIBOJAX.

Ot1meTka «1»: 3a/1aua HE pelIieHa.

OueHka yMeHHs pellaTh pacyeTHbIe 3a1aun OTMeTKa «5»:

* B JIOTHYECKOM PaCCy>KJICHUHU U PELICHUH HET OLIMOOK, 3ajaua pelieHa parioHaIbHbIM
crocoOom.

OT1MmeTKa «4»:

* B JIOTUYECKOM PACCYKJIEHUU U B PEHICHUHM HET CYIIECTBEHHBIX OMIMOOK, HO 3aJaya
pelieHa HepalMOHAIBHBIM CIOCOOOM WJIM JOMYyIIEHO He Ooyiee JBYX HECYIIECTBEHHBIX
OIIHOOK.

Otmerka «3»:

*B JIOTUYECKOM pACCYKJICHHUH HET CYIICCTBCHHBIX OIMMOOK, HO JOIYCKaeTcs
CYIIIECTBEHHasl OIMOKa B MAaTEMaTHYECKUX pacueTax.

OtmeTka «2»:

* IMEIOTCS CYIIECTBEHHBIC OIMOKU B JIOTHYECKOM PACCYKICHUH U B PEIICHUU.

OtMmeTtka «1»: OTCYyTCTBHE OTBETA HA 3aJlaHUE.

OneHka NnMCbMEHHbIX KOHTPOJIbHBIX paﬁoT

OTmerka «5»:

* OTBET IMOJHBIA M NPAaBUIbHBIA, HA OCHOBE M3YyYEHHBIX TEOPHil, IPM 3TOM BO3MOXKHA
HEeCYIIeCTBEHHAs OInOKa.

OrMmeTka «4»:

* OTBET HETIOJIHBIN WK JONYILIEHO He Ooiee IBYX HECYLIECTBEHHBIX OLTHOOK.

OtMmertka «3»:

* paboTa BBHINIOJHEHAa HAa MEHEE YEM HAlOJOBHHY, JOIYILEHAa OJHa CYIIECTBEHHAs
olIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

OTmeTka «2»:

*paboTa BBHINOJHEHA MEHBIIE YEM HANOJOBUHY WM COAEPKUT  HECKOJBKO
CYIIECTBEHHBIX OIIMOOK.

Otmerka «1»: paboTa He BBHIIIOJIHEHA.

[Ipu ouieHKe BHINOJHEHUS MUCHMEHHOW KOHTPOJIbHOM padOThl HEOOXOIMMO YUUTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexxuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJBHYIO PAa0OTy KOPPEKTHPYET MNPEIIEeCTBYIONINE MpU
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BBICTABJIEHUU OTMETKHU 33 YETBEPTh, MOJIYrOUe, TOI.

Ouenka ymeHuii NPOBOAUTH HAOIIOIEHH S

Y4uurtens 10KEH yUYUTHIBATh:

- IPaBWJIBHOCTb IIPOBEIEHUS HAOIIOAEHUH 110 3aJaHHI0;

- YMEHHE BBLIETATH CYIIECTBEHHbIC MPU3HAKHU Y HabI01aeMoro oobekTa(mporecca);

- JIOTUYHOCTh M HAyYHYIO TPAMOTHOCTH B OOPMIICHHH PE3YyIbTATOB HAOIIOJICHUN U B
BBIBOJIAX.

OT1meTka «5»:

- TPaBWIBHO I10 33J]aHUI0 YUUTENS IPOBEACHO HAOII0ICHUE;

- BBIJICJICHBI CYIICCTBCHHBIC MPU3HAKY Y HaOI01aeMoro oobekTa(mporiecca);

- JIOTMYHO, HAyYHO, TPaMOTHO O(OPMIIEHBI Pe3yNIbTaThl HAOMIOACHUN U BBIBOIBI.

OT1meTKa «4»:

- TPaBWIBHO M0 33JaHUI0 YYUTENS POBEACHO HAOIIOICHHE;

- TIpU BBIJCICHUM CYIIECTBEHHBIX NMPHU3HAKOB Yy HaONII0aeMOro o0bekTa (mporecca)
Ha3BaHbl BTOPOCTEIIEHHBIE;

- jJomyiieHa HeOpeXKHOCTh B 0(hOpMIICHUU HAOTIOACHHI U BEIBOJIOB.

Ot1meTka «3»:

- JIONYIIEHBl HETOYHOCTH MU 1-2 OmMOKH B MPOBEACHHH HAOIIOJECHUN TIO 3aJlaHHI0
YUUTENS;

- TIpH BBIJCIICHUU CYIICCTBCHHBIX NMPU3HAKOB Yy HabOI0gaeMoro oobekra (mporecca)
BBIJICTICHBI JIUIIB HEKOTOPBIE;

- pomymieHsl ook (1-2) B opopmMiieHHH HAOJIOICHUH ¥ BHIBOIOB.

OT1MmeTKa «2»:

- pomyiieHsl omuoku (3-4) B mpoBeieHUU HAOIIOACHUIA 110 331aHUI0 YUUTEJS;

- HEMPaBWILHO BBIJCIICHBI MPU3HAKK HAOII01aeMOro 00beKTa(Iporiecca);

- pomyieHsl omuoku (3-4) B opopmiieHnH HaOIOIEHUH U BHIBOJIOB.

Ot1merka «1»:

- HE BJIaJeeT YMEHUEM MPOBOJIUTH HAOIIOICHHE.

OueHka yMeHH# ¢ TECTOBBIMH 3aJAHUSIMU:

«5» - 100-90 % 3amanus; «4» - 89- 70 % 3amanus; «3» - 69-50% s3amanus, «2» - 49-20%
3aJIaHusl.
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TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC
HaunmenoBanmue
Ne KosmuecTBo yacoB |[KoHTpo/ibHBIE pa00THI IIpakTuyeckue
pa3ziesioB
1. [TepBoHavasbHBIC 20 1 2
XUMHYECKHUE TOHITHS
2. Baxmneiimme 30 2 3
MPEICTaBUTEIH
HEOPTaHUYECKUX
BEIICCTB
3. [lepuoanueckuii 3aK0H U 15 1 0
[leprognueckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI. W. Menneneesa.
CrtpoeHue aToMa
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO| 68 4 5
YACOB I10 ITPOTPAMME
9 KJIACC
HaumenoBanue
Ne KonnyectBo yacoB [KonrpoibHbie padorsilIpakTnyeckne
pa3ziesioB
1. BeriecTBO 1 XUMHYECKHUE 17 2 1
peaKuu
2. Hemeramnsr u nX 25 1 4
COCTUHEHUS
3. MeTabl u uXx 20 1 2
COCTUHEHUS
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO| 68 4 7
YACOB I10 ITPOTPAMME
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ITOYPOYHOE IIJTAHUPOBAHHUE

BocnuraresbHasi IeATEJIbHOCTh YYHUTEJAs HA YPOKax M0 MNpeAMeTy XHMHA
NpeanoJiaraer cjeaymwinee):

* YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHHH MEXIYy YYHUTEIEeM U €ro y4eHUKaMu,
CHOCOOCTBYIONINX TIO3UTUBHOMY BOCIIPUATHIO YYaIIUMHUCA TpPeOOBaHWH U MPOCHO ydHTENs,
MPUBJICYECHUIO UX BHUMAaHUS K OOCY>KIaeMON Ha ypoke (3aHsATHH) MH(OpPMAalMU, aKTUBU3ALMUA UX
IM03HABATEILHOM JeSITEIbHOCTH,

* MOOYXJCHHE YYCHHKOB COOJIIOAATh HA YpOKe (3aHATHH) OOIICHPHHATBIE HOPMBI
MOBEJICHUs, TpaBUJia OOMICHUS CO CTaplIMMHU (YyUYUTEISIMH) U CBEPCTHUKAMH (yYECHUKaMM),
MPUHLMITBI Y4eOHOM TUCHUIUIMHBI K CaMOOPTaHU3allHH;

* MPUBJICUCHUE BHUMAHHS YYCHHUKOB K I[EHHOCTHOMY AaCIEeKTy H3Y4aeMbIX Ha YpOKax
(3aHATHSIX) SIBJIICHUM, OpraHU3alMs MX padOThl C MOJy4aeMOW Ha ypoKe (3aHSATHH) COIHAIBHO
3HAYUMOW WH(pOpMAIMell — HHUIIMUPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBAHUS YYAITUMUCS CBOETO
MHEHUS TI0 €€ TIOBOY, BRIPAOOTKU CBOETO K HEHl OTHOILLIEHUS;

* UCIOJIH30BAHNE BOCHUTATEIBHBIX BO3MOXKHOCTEH COAEp)KaHUs y4eOHOro mpeaMeTa yepes
JEMOHCTPALIMIO JETSIM TPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TMOBEACHHUSA, MPOSIBICHUS
YEJIOBEKOJIIOOUST M 100pOCEPACUYHOCTH, Yepe3 IMOAOOpP COOTBETCTBYIOIIUX TEKCTOB ISl YTCHMS,
3a/1a4 JUIsl pelIeHUs, TPOOIEMHBIX CUTYallui At 00CYKIEHHS B Kiacce;

* IPMEHEHHE Ha YPOKe (3aHATHUH ) HHTEPAKTUBHBIX (DOPM pabOTHI yHaIuXcs:

- HMHTEJUIEKTYQJIbHBIX UTp, CTUMYJIUPYIOIIUX MO3HABATEIbHYI0 MOTHBAIUIO YYCHHKOB;
JTUJIaKTHYECKOTO TeaTpa, TJe IIOJIYYCHHBIE Ha YpOKe (3aHATHM) 3HAHHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;

- JHUCKYCCHW, KOTOPBIE Jal0T YyYalluMCS BO3MOXXHOCTh TPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO J1MAaJIOra;

- TpynmoBoil palboThl WM PabOTHI B Mapax, KOTOPHIE ydaT OOYYArOIIMXCS KOMaHIHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JI€TbMU;

* BKIIIOUCHHUE B YPOK (B 3aHSATHE) UTPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOJIEPKAThH
MOTHBAIIMIO JeTe K TMOJXYYeHHIO 3HAHWUW, HAJTKUBAHUIO TO3UTUBHBIX MEKIUYHOCTHBIX
OTHOIICHHU B KJIACCE, TIOMOTAIOT YCTAHOBICHHUIO JOOPOKEIATEIbHON aTMOC(Eephl BO BpeMsl ypoKa
(3aHATHA);

* WHUIMHPOBAHUE W TIOHJIEP)KKA HCCIEIOBATEIBCKON NEATENFHOCTH OOYYaIOMIMXCs B
pamMKax peanu3aluyd UMH UHAWBHUYaTbHBIX U TPYIIOBBIX UCCIEI0BATENIbCKUX MPOEKTOB, YTO JAacT
IIIKOJIbHUKAM BO3MOXXHOCTh TPUOOPECTH HABBIK CAMOCTOSITCILHOTO PEIICHUS TEOPETHICCKON
mpo0JieMbl, HAaBBIK T€HEPUPOBaHUS M O(OPMIICHHUS COOCTBEHHBIX HJCH, HABBIK YBAXKUTEIHHOTO
OTHONICHUS K YYXHM WUACsIM, O(QOPMIICHHBIM B pabOTax JpYyrux WCCIeA0BaTENCH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe]] ayAUTOpPHEH, apryMEHTUPOBAHMSI U OTCTaWBaHUSA CBOEH TOYKHU
3pEHMS.

OcyecTBisercs uepes:

Ha pecuonansnom, MyHRUyUnRAaIbHOM U 6CEPOCCUIICKOM YPOBHE:

eyyacTUE B MPEJAMETHBIX OJIMMITHANaX (OYHBIX W 3a0YHBIX), MPEJAMETHBIX KOHKypcax,
HAyYHO-TIPAKTUIECKUX KOH(EPEHIIUSIX, COPEBHOBAHUSX.

Ha ypoene kopnyca:

® CIICIIMAaJIbHO paspa60TaHHLIe 3aHATUS — COOBITHIHEIE YPOKH, MOCBAIICHHBIC UCTOPHIYCCKUM daTaM
n COGBITI/I}IM, OHHaﬁH-BKCKprHH KOTOPLIC, PpaCHIUPAOT O6p8.30BaTCJ'ILHOC IMMPOCTPAHCTBO HPCAMCETA,
BOCIIMTBIBAIOT YBAXCHHUEC K HCTOPUUYCCKUM JIMYHOCTAM, JIOAAM HAYKH, JII000Bh K IMPEKpaCHOMY, K

MPUPOJIE, K POJTHOMY Kpato;

¢ 3HAKOMCTBO C pa3JMYHbIMHU HOOCTHKCHUAMH HAYKH W TCXHHUKH, O6CY)KI[CHI/Ie 9KOJOTHYCCKHUX

npo6neM, HUCCICIOBAaHUA 1 BHCCCHHUC HpCIlJ'IO)KCHI/Iﬁ 1o MHpoyCTpOﬁCTBy;

e [poBeneHHE YUeOHBIX (ONMMIIMAJIbI, 3aHUMATENIbHbIE YPOKH U NATUMUHYTKH, YPOK - JeJoBas
Urpa, ypoK — MyTelmecTBUE, YPOK MacTep-KIIacc, ypOK-HCCIeI0BaHUE U Jp.) U yueOHO-pa3BiIeKaTeIbHBbIX,
CIOPTUBHBIX MeponpusThii (koHKypc-urpa «lIpeamerHsiii KpoccBopa», TypHup «CBosi urpay,
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BUKTOPUHBI, TUTEPATypHAsi KOMIIO3UIIMSL, KOHKYPC Ta3eT U pUCYHKOB, SKCKYPCHSI U Ip.);

aruragus IMKOJIBHBIX CTCHIOB,

WCIOJIb30BaHUE BU3YaJBHBIX 00pa3oB

BUJICOPOJIMKHU 10 TEMAM YPOKa);

(TIpeIMeTHO-ACTETUIECKOM Cpe/bl, HaIJIsIHAS

Hpe,Z[MCTHOﬁ HAIIpaBJICHHOCTH, COBMECCTHO IIPOM3BOAHUMEIC

® yJaCTHUC IICAaroroB-nmpcIMETHUKOB B Coserte HpO(bI/IJ'IaKTI/IKe Mo BOIIpOCaM HCYCIICBAIOUIUX

o6yqa}om1/1xc>1 C LOCJIbIO COBMECTHOI'O COCTAaBJICHHUA IIJIaHA JIMKBHAAIIUU aKaﬂeMI/I‘IeCKOﬁ
3a0JDKCHHOCTHU IO NPCAMETaM;

8 KVIACC

® y4acTHE TeJaroroB-npeAMETHUKOB B POIUTEIBCKIX COOPAaHMIX YIEOHBIX OT/ICICHUIA.

daexkTpoHHble(u(poBbIe)0Opa3oBaTeIbHbIE

Ne Tema ypoka pecypenr

1 [Mpenmer xumun. Ponms xumuu B xu3HubuoOmmoreka [IOK https://m.edsoo.ru/ff0d210c
yesoBeka. Tea u BenecTna

2 [TonsiTrie 0 MeToAax mo3HaHus B xumuu  |budnmoteka LIOK https://m.edsoo.ru/ff0d227e

3 [Mpaktuueckas pabora Ne 1 «IIpaBunabubnuorexa [IOK https://m.edsoo.ru/ff0d23dc
paboTel B JabopaTopuM M MPUEMB]
oOpamieHus c 1a00paTOpPHBIM
000pyIOBAHHEM»

4 Uucteie BemectBa u  cMmecu. CrocooObibubnuorexa [OK https://m.edsoo.ru/ff0d26ca
paszeneHus cMeceit

5 [Mpaktrueckas pabora Ne 2 «Pasnmenenuebubnuorexa [IOK https://m.edsoo.ru/ff0d28c8
cMeceii (Ha mpuMepe OYMCTKH MOBAPEHHOM|
COJIN)»

6 ATOMBI U MOJIEKYJIbI bubmnoreka LIOK https://m.edsoo.ru/ff0d2a6c

7 Xumuueckue 3aeMenTsl. 3Haku (cumBostbl )budimoreka LIOK https://m.edsoo.ru/ff0d2be8
XMMHYECKHX 3JIEMEHTOB

3 [TpocThie U CIIOKHBIC BEIIECTBA bubnunoreka LIOK https://m.edsoo.ru/ff0d2a6¢c

¢ ATOMHO-MOJICKYJISIPHOE yYCHUE bubnnorexa LIOK https://m.edsoo.ru/ff0d2d50

10 3akoH TMOCTOSIHCTBA cocTaBa BemlecTB.budmmoreka [IOK https://m.edsoo.ru/ff0d2eae
Xumuyeckas  Qopmyna. BaneHTHOCTH
ATOMOB XMUMHYECKHX DJICMEHTOB

11 OTHOCHUTE IbHAS aTOMHast macca.bubauoreka [IOK https://m.edsoo.ru/ff0d323c
OTHOCHTEbHAS MOJIEKYJISIpHAST Macca

12 MaccoBast 1oy XxuMHuueckoro anemenTa Bbuomuoreka IIOK https://m.edsoo.ru/ff0d350c
COEIMHEHUH

13 Konnuectso BemiectBa. Mok, MosmsipHasibuoimoreka LIOK https://m.edsoo.ru/ff0d5230
Macca

14 dusnueckne u xummudeckue sBiacHus.budmunoreka [IOK https://m.edsoo.ru/ff0d37fa
Xumudeckas peakius

15 [Mpuznaku wu  ycrmoBus  nporekanusbubimmnoreka [OK https://m.edsoo.ru/ff0d3al6
XMMHYECKHX PEaKImi

16 3akoH coxpaHeHHss Macchl  BemiecT.bubmmoreka LIOK https://m.edsoo.ru/ff0d3b88
XuMu4yecKrue ypaBHCHUS

17 Brruancnenus KOJIMYECTBa, MmacceibubroTeka [TOK https://m.edsoo.ru/ff0d5708

BCIICCTBA IIO0 YPaBHCHHUAM XHWMHYCCKUX
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€aKIUN

18

Knaccupukanus XUMHUYECKUX pEaKIui
(COeMHEHHsI, PA3JIOKCHHUS, 3aMCIICHHS,
oOMeHa)

bubnuoreka [{OK https://m.edsoo.ru/ff0d3f34

19

M. B. JloMOHOCOB —  Yy4Y€HBINA-
DHITUKJIOTICTUCT. Oo6001meHue u
CHCTeMaTH3alusl 3HAaHUH

bubmoreka [IOK https://m.edsoo.ru/ff0d40c4

20

KonTposbHass padora Nel mo Teme
«BemecTBa U XMMHYECKHE PeaKIN»

bubmmoreka [IOK https://m.edsoo.ru/ff0d4290

21

Bosnyx — cmech razoB. CocraB Bo3ayxa.
Kucimoponr — 3JeMEHT H  IPOCTOE
BemecTso. O30H

bubmmoreka [{IOK https://m.edsoo.ru/ff0d448e

22

Du3nyeckue W XHUMHUYECKHE CBOMCTBA
KHICJIOpO/ia (peakiuu OKHUCJICHUS,
ropenue). [lonsTue 06 okcumax

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4614

23

CriocoObl  MOJYy4YEHUS  KHCIOpOAa B
nmabopaTopud W MPOMBIIUIEHHOCTH.
[IpuMeHeHne KUuciopoa

bubmmorexa [IOK https://m.edsoo.ru/ff0d497a

24

TernoBoii 3hdexT XuMudeckoil peaxiumu,
MOHSATHE O TEPMOXUMUYECKOM ypaBHEHHH,
PK30- ¥ SHJOTEPMHUYECKHUX PEaKIMIX

butbmmoreka [IOK https://m.edsoo.ru/ff0d4790

25

TormmuBo (HedTh, Yroab U  METaH).
3arpsi3sHEHUE  BO3[yXa, CIOCOOBI  €ro
[peI0TBPAICHHSI

bubmmoreka [IOK https://m.edsoo.ru/ff0d4c4a

26

[lpaktuyeckas pabora Ne 3 mo Teme
«[lonyyenne u coOupaHue KHUCIOPOJA,
M3y4EHHUE E€r0 CBOMCTB)

bubmmorexa [{TOK https://m.edsoo.ru/ff0d4ae2

27

Bomopon — 2leMEHT W IPOCTOE
BenecTBO. Haxoxaenue B npupojie

bubmmoreka [IOK https://m.edsoo.ru/ff0d4dd0

28

duzrueckue W XUMHUYECKHUE CBOWMCTBA
Bostopoza. [IpuMeHeHne Boiopoaa

bubmmoreka [IOK https://m.edsoo.ru/ff0d4dd0

29

IloHsTHE O KMCIIOTaX U COJIAX

buomuoreka [{TOK https://m.edsoo.ru/ff0d50d2

30

CriocoObI
nmabopaTopuu

MOJIYYCHHA BOOOpOaa B|

bubmmorexa LIOK https://m.edsoo.ru/ff0d4dd0

31

[IpakTuueckass pabora Ne 4 mo Teme
«[Tomyuenne wu coOupaHue BOJOPOJA,
M3y4EHUE E€r0 CBOMCTB)

buommorexa [{IOK https://m.edsoo.ru/ff0d4f42

32

ModsipHblil 00BEM ra3oB. 3ak0H ABOTapoO

buommoreka [IOK https://m.edsoo.ru/ff0d542e

33

BrruncieHus 00BéMa, KOJINYECTBA|
BEIIECTBA Tra3a IO €ro HU3BECTHOMY|
KOJIMYECTBY BEIIECTBA WU 00BEMY

bubmmoreka [{OK https://m.edsoo.ru/ff0d55a0

34

Brruucienus 00BEMOB ra3os o
YPaBHEHUIO pEaKIMd Ha OCHOBE 3aKOHA|
O6T)éMHI)IX OTHOIHeHHfI Tra30B

bubmmorexa [IOK https://m.edsoo.ru/ff0d5708

35

duznueckne M XUMHUYECKHME CBOICTBA

BOJIBI

buommoreka [ITOK https://m.edsoo.ru/ff0d587a

36

CocraB OCHOBaHUH. Ilousarue 00

HMHAUWKATOpax

bubmmoreka [IOK https://m.edsoo.ru/ff0d59e2

37

Bona kak pactBoputens. HaceieHHubie n
HEHACBHIIIEHHbIE  pacTBOpbl.  MaccoBas

bubmmorexa LIOK https://m.edsoo.ru/ff0d5b40

7I0JIsl BEIIECTBA B PACTBOPE
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38

[lpakTuyeckas pabora Ne 5 mo Teme
«IIpuroroBienune pacTBOpPOB C
OIpeEIEHHON MacCOBOM Jl0JIeH
[pacCTBOPEHHOTO BELIECTBAY

bubnuoreka [{TOK https://m.edsoo.ru/ff0d5eba

39

KonTposbHasi padora Ne2 mo Teme
«Kucgaopoa. Bonopoa. Boga»

bubmuoreka [IOK https://m.edsoo.ru/ff0d6342

40

Oxcuapl: COCTaB, Kiaccudukanus,
HOMEHKJIaTypa

bubmmoreka [{TOK https://m.edsoo.ru/ff0d664e

41

[lonyyeHne W XUMHYECKHME CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(pOTEpHBIX
OKCHJIOB

bubnmoreka [{TOK https://m.edsoo.ru/ff0d664e

42

OCHOBaHUS:
HOMEHKJIaTypa

cocTtaB, Kiaccudukanus,

bubmoreka IIOK https://m.edsoo.ru/ff0d67ca

43

[lonyyeHue W XUMHUYECKHUE CBOWCTBA

OCHOBaHU

bubnuoreka IIOK https://m.edsoo.ru/ff0d67ca

44

Kucnorsr: COCTaB, KJIacCU(UKALIUS,

HOMCHKJIATypa

bubmuoreka [IOK https://m.edsoo.ru/ffOdfee2

45

[lonydyenue wu CBOWCTBA

KHCJIOT

XUMHNYECKHEC

bubmmorexa LIOK https://m.edsoo.ru/ffOdfee2

46

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJTyYeHHs], XHMHYECKUE CBOMCTBA

bubmmorexa LIOK https://m.edsoo.ru/00ad9474

47

[lpaktuyeckas pabora Ne 6. Pemenue
DKCIICPUMEHTAIBHBIX ~ 33Jlad 10  TEeMe
«OCHOBHBIC  KJIACCHI ~ HEOPTaHHYECKUX|
COCTUHEHUN)

bubmmorexa [IOK https://m.edsoo.ru/00ad9b7c

48

I'eneTmyeckas CBS3b MCKAY KiacCaMu

HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

bubmmorexa [IOK https://m.edsoo.ru/00ad9a50

49

(O000IIIEHNE U CUCTEMATHU3AIINS 3SHAHUH

bubmmorexa [IOK https://m.edsoo.ru/00ad9ch?2

50

KontposbHasa pabora Ne3 mo Teme,
"OcHOBHbIE KJacCchbl HEOPraHM4YecKHX
coeqrHeHuit"

bubmmoreka [IOK https://m.edsoo.ru/00ad9ela

o1

[IepBbie IIOIBITKU
XUMUYECKUX  DJIEMEHTOB.
IpyIIIax CXOAHBIX YJIEMEHTOB

KJaccuukanum
Ilonsatue o

bubmmoreka [{TOK https://m.edsoo.ru/00ad9ffa

52

[lepuonnueckuii 3akoH u [lepuoanueckas
chucTeMa XHUMHUYecKux nsiemeHToB J[. 1.
Menpeneena

bubmuoreka [IOK https://m.edsoo.ru/00ada52c

53

[lepronsl, rpynIsl, MOATPYIIILI

bubmuorexa [IOK https://m.edsoo.ru/00ada52c

54

Ctpoenue atoMoB. COCTaB aTOMHBIX fJIEP.
30TONbI

bubmmorexa [IOK https://m.edsoo.ru/00ada342

55

CTpoeHue IeKTPOHHBIX 000JI0UEK aTOMOB
biaeMeHToB llepumoanueckoir cucrembr /.
1. Menneneesa

bubmuoreka [IOK https://m.edsoo.ru/00ada6bc

56

XapakTepUCTUKAa XUMHUYECKOTO HJIEMEHTA|
[0 €ro IoJoXeHu B llepuogmueckon
cucteme JI. 1. Menaeneera

bubmmorexa [{OK https://m.edsoo.ru/00ada824

57

3HaueHue llepuoanueckoro 3akoHa s
pa3BuTus Haykun u npaktukd. J[. W.
MeHaeneeB —  y4€HbIM, Ienaror W
rpayKJaHUH

bubnmoreka [{TOK https://m.edsoo.ru/00ada96e

58

aTOMOB|

3J'ICKTpOOTpI/II_IaTCJILHOCTB

bubnmoreka [{TOK https://m.edsoo.ru/00adaab8
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XUMHNYCCKHUX 3JICMCHTOB

59 MonHast XuMu4ecKast CBsI3b bubnuorexa [IOK https://m.edsoo.ru/00adac34
60 KoBasienTHas moJisipHas xuMu4aeckas cBsizbbudimorexa LIOK https://m.edsoo.ru/00adaab8
61 KoBasienTHass HemoJisipHas xumudeckasibuoimorexa LIOK https://m.edsoo.ru/00adaab9
CBSI3b
62 CrerneHb OKUCICHUS bubarorexa [IOK https://m.edsoo.ru/00adae28
63 OKHUCIIUTEILHO-BOCCTAHOBUTEIILHBIE bu6moreka LIOK https://m.edsoo.ru/00adb076
CaKITHH
64 OKHCIUTENN ¥ BOCCTAHOBHUTEIIN bubarorexa [IOK https://m.edsoo.ru/00adb076
65 KonrpojbHast pa6ora Ned mo temebubiuoreka [OK https://m.edsoo.ru/00adb486
«CtpoeHue atoMa. XUMHYECKAas1 CBA3b)»
66 PesepBHblii  ypok.  O0oOmenue  ububmmoreka [JOK https://m.edsoo.ru/00adb33c
CHCTeMaTH3aIlns 3HAHUH
67 PesepBHblii  ypok.  O0oOmenne  wububmmoreka [{OK https://m.edsoo.ru/00ad9ch2
CHCTeMaTH3allns 3HAHUH
68 PesepBHblii  ypok.  O0oOmenue  wububmmoreka [IOK https://m.edsoo.ru/ff0d61c6
CHCTeMaTH3allns 3HAHUH
NOYPOYHOE IIVIAHUPOBAHHUE
9 kJaacce
N Tema ypoka JyeKTpOHHBbIe(HU(PPOBBIE)0OpPa3oBaTEJIbHbIE
pecypchl
1 [lepuonuueckuii  3akoH.  Ilepuogmueckasbubiaunoreka [JOK https://m.edsoo.ru/00adb59e
chucTeMa XUMHYecKux oayemeHtoB J[. 1.
Menneneesa
2 3akoHOMEepHOCTH B  u3MeHeHuu cBoiicTBbubinorexa LIOK https://m.edsoo.ru/00adb6b6
XUMAYECKHX  DJIEMEHTOB  MEPBBIX  TPEX|
MEepUOJIOB
3 Knaccudukanus u Homenkaarypabubroreka [JOK https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEIICCTB
4 Buasr  xumudeckoi  cBsi3u u tunbsibubiaroteka [JOK https://m.edsoo.ru/00adbac6
KPUCTAJUIMYCCKHUX PEIIETOK
3) KonTposbHass paGora Nel mo Teme
«IloBTopenne wu  yruyOiaenue 3HAHUIA
OCHOBHBIX pa3ieJioB Kypca 8 Kiacca»
6 Knaccudukanus xumuueckux peaknuid mobubiunoteka [JOK https://m.edsoo.ru/00adbcb0
A3 IMYHBIM PU3HAKAM
7 [TonsiTue o ckopoctn xummyeckoil peakuuu.bubmmorexa LIOK https://m.edsoo.ru/00adbe9a
[ToHATHE O TOMOIEHHBIX M T'ETEPOTCHHBIX|
CaKIIMAX
3 [TousiTie o0  xummdeckoM  paBHoBecuu.bubroreka [IOK https://m.edsoo.ru/00adc28c
DakTopsl, BJIHMSIFOIIIUC Ha CKOPOCTH|
XUMHUYECKOM  peakiuu U IOJIOKEHUE
XHUMHAYECKOTO PABHOBECHSI
9 OKHUCIIUTENIbHO-BOCCTAaHOBUTENIbHBIC peakiuu [bubmmoteka [{OK https://m.edsoo.ru/00adcade
10 [Teopus snekTponuTHueckoi muccormarmu.bubdiroreka [JOK https://m.edsoo.ru/00adcd68
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CunbHbIC U cr1abble AJIEKTPOJIHTEHI

11

VoHHBIC YpaBHEHHUSI peaK Ui

bubnmoreka [{OK https://m.edsoo.ru/00add448

12

XMMHUYECKUE CBOMCTBA KHUCJIOT U OCHOBAaHUI B
CBETE MPEJCTABICHUNH 00 3JIEKTPOITUTHICCKON
mCcconMauu

bubmuorexa LIOK https://m.edsoo.ru/00add5d8

13

cojieil B  CBETE
ANEKTPOJIUTUYECKOM]

CBOIiCTBa

00

XUMHAYECKHE
[pEICTaBICHUI
MUCcCoLMau

bubmuoreka IITOK https://m.edsoo.ru/00add8b2

14

[ToHsiTHE O THIPONN3E CONEN

bubnmorexa LIOK https://m.edsoo.ru/00add9d4

15

O0001IeHEe ¥ cUCcTeEMaTH3alus 3HAHUI

bu6muoreka IIOK https://m.edsoo.ru/00addd12

16

[Ipaktnueckas pabora Ne 1. «Pemenue

PKCIICPUMCHTAJIBHBIX 3a/1a49»

bubmoreka LIOK https://m.edsoo.ru/00addbfa

17

KonTposbHass padora Ne2 mno TeMe
«JIeKTPOJIMTHYECKAS AUCCOLUALIMSL
XHMHYeCKHE peaKllii B paCTBOPax»

bubmuoreka LIOK https://m.edsoo.ru/00addecO

18

OO61mas XapaKTepUCTHKA raJIOreHoB.
XMMHYECKHE CBOMCTBA HA MPHMEPE XJI0pa

bub6mmorexa [IOK https://m.edsoo.ru/00addfe2

19

XJ10pOBOIOPOI. Conanas KHCJIOTA,
XHUMHAYECKHE CBOICTBA, MOJIy4eHUE,
MMPUMCHCHHE

bu6mmoreka [IOK https://m.edsoo.ru/00ade104

20

[lpaktnyeckas pabora Ne 2 1o Teme
«[lomydeHue CONSIHOW KUCIOTHI, U3ydeHUE ef
CBOMCTB»

bubmmorexa [IOK https://m.edsoo.ru/00ade348

21

BbIuuciieHuss 10 ypaBHEHHUSM XHMHUYECKHX|
[peaKnuii, €cIu OIWH W3 PEarcHTOB JaH B
N30BITKE

butbmmoreka [ITOK https://m.edsoo.ru/00ade488

22

OO6miast xapaktepuctuka 3jeMeHToB VIA-
IPYIIIEI

bubmmorexa [IOK https://m.edsoo.ru/00ade64a

23

AJITTOTPOITHBIE MoaupUKAITIT Cephl.
Haxoxnenue ceppl M €€ COEAUHEHUU B
pupojie. XMMHUYECKHE CBOWCTBA CEPhI

bubmmorexa [IOK https://m.edsoo.ru/00ade64a

24

CepoBofiopoll, CTpoeHHe, (HU3UUYEeCKHe U
XMMHYECKHE CBOMCTBA

bubmmoreka [{TOK https://m.edsoo.ru/00ade802

25

OKCI/II[LI CCPHI. CepHa;I KHUCJI0Ta, (1)I/I3I/I‘IGCKI/IC
M XUMHUYCCKHUEC CBOﬁCTBa, MMPUMCHCHHUC

buonmoreka [IOK https://m.edsoo.ru/00adea28

26

XHMMHWUYECKUE PpEaKIUH, JIeKalue B OCHOBE
MPOMBIIIJIEHHOT'O CIIOcO0a MOJIy4eHUs] CEpHO
KM CJIOTBI. XuMH4Ieckoe 3arpsA3HCHHUC
OKPY KaIOLLEH Cpeibl COEAMHEHUSMU CEPBI

bubmuorexa [ITOK https://m.edsoo.ru/00adec8a

27

Brruucienue MacCOBOU OOJIHA BBIXO0]14|
MPOJYKTa PEAKLUU

bubmuorexa [ITOK https://m.edsoo.ru/00adec8a

28

OOmiast xapakTEepUCTHKAa dSJIEMEHTOB VA-
rpynmbsl. A30T, paclpoCTpaHEHUE B MPUPO/IE,
(bu3nyecKkrue 1 XUMHUYEeCKHe CBOMCTBA

bubmmorexa LIOK https://m.edsoo.ru/00adeea6

29

AMMHaK, ero (QHU3UYeCKue U XHMHUYECKUE
CBOMCTBA, NOJIYYEHUE U IPUMEHEHUE

bubnmoreka [{TOK https://m.edsoo.ru/00adf004

30

Ilpaktnyeckas pabora Ne 3 1o
«[lomyuenne  amMmmMHuaka,  H3y4YeHHE
CBOMCTB»

TEMC
€ro

bubmmoreka [IOK https://m.edsoo.ru/00adf180

31

A3oTHas  kuciora, €€ (Qusmueckue W

bubmmoreka [IOK https://m.edsoo.ru/00adf306

XHMMHUYECKHE CBOMCTBA
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32  [Mcnonp3oBaHKMe HUTPATOB H colieit ammonus Bbuommoreka LJOK https://m.edsoo.ru/00adf518
Ka4yecTBe MHHEPATbHBIX yI0OpEHHIA.
XUMHYECKOe  3arps3HEHHE  OKpYIKarollen
Cpelibl COCIMHCHUSMH a30Ta
33  [@ochop. Oxcun docdopa (V) u dochopuasbudimorexa [JOK https://m.edsoo.ru/00adf68a
KHACJIOTa,  (U3MYECKHE W XHUMHYCCKHE
CBOMCTBA, IOJIyYCHUE
34 |Mcnonw3oBanme  QocharoB B kadectBebubanoreka IIOK https://m.edsoo.ru/00adfc20
MUHEPAJIbHBIX  yHOOpeHWi.  3arps3HEHHE
MPUPOJIHOM cpelbl hochaTaMu
35 |Yrmepox, pacmpoctpaHeHue B npupoje,budauoreka [IOK https://m.edsoo.ru/00adfd9c
(bu3ryecKre ¥ XMMUYECKHE CBONCTBA
36 |Okcuasl yriepoaa, wux ¢usuueckue wububauoreka [IOK https://m.edsoo.ru/00adfebe
XMMHYECKHE  CBOMCTBA.  DKOJIOTHYCCKHE
npoOJieMBbl, CBS3aHHBIE C OKCHUIOM YIJIEpPOAa
(V)
37  |YronbHas KUCIIOTA U €€ COJH bubmmorexa LIOK https://m.edsoo.ru/00ae006¢
38 [[Ipaktmueckass pabora Ne 4 mno Ttemebubmnoreka [IOK https://m.edsoo.ru/00ae027e
"[lonydyenue yraekucioro raza. KauecrsenHas
[peakiys Ha KapOOHaT-HOH"
39 [[lepBoHauanbHble TOHATUS 00 opranuueckuxbubmmoreka [JOK https://m.edsoo.ru/00ae054e
BEIECTBAX KaK O COCJAMHCHUAX yriepoaa
40  [KpeMHWMii ¥ €ro COeTMHEHUSI bubnunoreka LIOK https://m.edsoo.ru/00ae080a
41 [Ipaktuueckas pabora Ne 5. Pemenuebubmuorexa [JOK https://m.edsoo.ru/00ae0bf2
DKCIIEPUMEHTANBHBIX ~ 3aJa4 10  TEME
«Ba)xHenme HeMeTaJuIbl U UX COCIUHECHHS»
42  [KourpoabHass padora Ne3 mo Ttemebubimmoreka [{OK https://m.edsoo.ru/00ae0el8
«BaxHeiimmne HeMeTaJIbI || HX|
coeTHHEHMS»
43 |O6mas XapaKTepUCTHKa xumuuaecknxbudmmorexa LJOK https://m.edsoo.ru/00ae103e
DIIEMEHTOB — METaUIOB. MeTtamndyeckas
CBSI3b W MeETaJUIMYecKas KPHUCTAJLTHYECKas]
eméTka. Ou3nvecKue CBOWCTBA METAIIIOB
44 Xumudeckue CBOICTBa metauioB.bubmmoreka [JOK https://m.edsoo.ru/00ael1156
DIEKTPOXUMHUYECKHM pan HaIpsHKEHUN
METaJIOB
45 |O0mme cnocoObl  monyueHus — MetauioB.bubnmoreka [IOK https://m.edsoo.ru/00ael1156
CrutaBpl.  BplumciieHuss 1o ypaBHEHUSM|
XMUMHYECKMX  peakiuid, €cliu OIUH U3
€areHTOB COAEPKUT NPUMECH
46 |[[ToHsiTHE O KOPPO3HH METAJIIOB bubnnoreka LIOK https://m.edsoo.ru/00ae1278
47  [[llenouHbIe METAILIBI bubirorexa L{TOK https://m.edsoo.ru/00ael4b2
48  |OKcHUIBI U THIPOKCH]IBI HATPHS U KalTUs bubnrorexa L{TOK https://m.edsoo.ru/00ael4b2
49  [[lledouHo3eMenbHbIE MeTaIbl — Kanblmii ubuOanoreka [{OK https://m.edsoo.ru/00ael5e8
MAarHui
50 [Baxneimme coeqMHEHNS KaJIbIIHAS bubnrorexa LIOK https://m.edsoo.ru/00ael5e8
51  (O60061eHue 1 cucTeMaTH3alus 3HaHUH
52  DKéctkocTh BozbI M criocoObl €€ yctpanenust  |bubnmoreka [{OK https://m.edsoo.ru/00ae1886
53 [[Ipaktuyeckass pabora Ne 6 mo Temebubmmoreka [JOK https://m.edsoo.ru/00aelae8

"YK&cTKOoCTh BOJBI M METOJIbI €€ yCTpaHeHus"
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54

A TFOMAHUNA

bubnuoreka [{TOK https://m.edsoo.ru/00aelc64

55  |AmdotepHsbie cBoiicTBa okcuna u ruapokcuaa budmmorexa [{OK https://m.edsoo.ru/00aelc64

56 PKeneso bu6muoreka LIOK https://m.edsoo.ru/00ae1d86

57  |Oxcuasl, ruapokcuabl U comu kenesa (II) mbubmnoreka IIOK https://m.edsoo.ru/00ae35e6
enesa (111)

58  |00001eHne U cucTeMaTU3ausa 3HaHUI

59  [[Ipaktmueckas pabora Ne 7. Pemennebubanoreka IIOK https://m.edsoo.ru/00ae3de8
DKCIIEPUMEHTAIBHBIX ~ 3aJa4 110 TEME
«Ba)kHeime MeTaIbl B UX COSNHEHUS

60 |Berumcienuss 1o ypaBHeHHsM xumuueckuxbubanoreka IIOK https://m.edsoo.ru/00ael750
[peaKknuii, eciu OJMH M3 pPEarcHTOB JaH B
M30bITKE WITH COZICPIKUT PUMECH.
BprunciieHuss ~ MaccoBOM  JOJIM  BBIXOAQ
pOJIyKTa peakiuu

61 |O0600ImeHe u cucTeMaTru3anus 3HaHUH

62 |[KonTposbHas padora Ned mo Teme
«BakHeiile MeTaJIbl H HX COEMHEHHsD)

63 |[BemecrBa u Matepuaibl B rnoBceaneBHobubmmoreka [JOK https://m.edsoo.ru/00ae3f50
PKH3HU YEJIOBEKa

64 [Xumuueckoe 3arpsisHeHue  okpyxatoreibubnmorexa [JOK https://m.edsoo.ru/00ae4270
Cpeibl

65 |[Ponp xuMuu B pemieHnd 3konoruueckux/bubnmoreka [JOK https://m.edsoo.ru/00ae4270
pooeM

66 |PesepBHbIi YPOK. O06o06meHne nbubmmoreka [{OK https://m.edsoo.ru/00ae0d0a
CUCTeMaTU3als 3HAHUI

67 |PesepBHbI YPOK. O6o06meHne ububimoreka IJOK https://m.edsoo.ru/00adb33c
cUCTeMaTU3alus 3HAHUI

68 |PesepBHbIii YPOK. O6o06meHne nbubmmoreka [{OK https://m.edsoo.ru/00ad9ch?2

crCTEMAaTHU3alusd 3HAaHNUHN

27



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYHEHHE OBPA3OBATEJIBHOI'O

MPOLIECCA

=

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA
Xumus, 8 xmace/ Iabpuensa O.C., OctpoymoB W.I'., CmagxoB C.A., AxumoHepHOE
obrectBo «M3narenscTBo «IIpocBerieHne

Xumus. 9 xknacc. ba3oBblil ypoBeHb: y4eOHUK It 001Ie00pa30BaTEIbHBIX YUPEKICHUH /
O.C. I'abpuensu. — M: «Zlpoda», 2017.

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

I"a6puensu O.C. HacronpHas kaura aisa yuutens. M.: biuk u K,2008.
Kum E. I1. Xumus. 9 xiacc. U 1,2. IIpoBepounsie padotsl. — Capatos: Jluneit,2014. — 64c.

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH

HUHTEPHET

HaFJIHIlHOG HOCO6I/IG C TCECTOBBIMH 3aJaHUAMHU JIA I/IHTepaKTI/IBHLIX TOCOK
XNUMMSI 8 -9 kmaccel

DVD naucku no xumuu -8 gacts 3(M)
https://resh.edu.ru/subject/lesson/1602/main/
https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2078/main/

. https://resh.edu.ru/subject/lesson/2073/main/
. https://resh.edu.ru/subject/lesson/2072/start/

. https://resh.edu.ru/subject/lesson/2069/main/
. https://resh.edu.ru/subject/lesson/1608/main/
. https://resh.edu.ru/subject/lesson/2436/main/
. https://resh.edu.ru/subject/lesson/2066/start/

. https://resh.edu.ru/subject/lesson/2065/main/
. https://resh.edu.ru/subject/lesson/1609/main/
. https://resh.edu.ru/subject/lesson/2435/main/
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https://resh.edu.ru/subject/lesson/1602/main/
https://resh.edu.ru/subject/lesson/3124/main/
https://resh.edu.ru/subject/lesson/1604/main/
https://resh.edu.ru/subject/lesson/1605/main/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/main/
https://resh.edu.ru/subject/lesson/2078/main/
https://resh.edu.ru/subject/lesson/2073/main/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2069/main/
https://resh.edu.ru/subject/lesson/1608/main/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2065/main/
https://resh.edu.ru/subject/lesson/1609/main/
https://resh.edu.ru/subject/lesson/2435/main/

JIMCT KOPpEeKTUPOBKH padoyeil mporpaMmMbl
(moypounoro mnanupoBanus (I1IT) paboueii mporpaMmer)

[Ipenmer: Xumus
Ornenenne: 8-9 kimaccel
VYuurens: [lepeBozunikosa T.A..

20 /20 y4eOHBIH o1

C 0
IL1anupye DakTHYECK IIpuunna Hoeo
Ne  Tema KOPPEKTHPOB
MoO€e  KOJI- 0e  KOJI-BO KOPPEKTHPOB
ypoKa YpOKa KH
BO 4aCOB 4acoB KH
Tema ypoka
VYuurenb
«» 20r.
«COI''TACOBAHOW:
3amecTtuTens nupekropa no Y BP /
« »__ 20r.
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