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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMpOorpaMMbl IO XUMHH, ONPEACISET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAc/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 SBOJIIOIIMHU BEIIECTB B IPHUPOJIEC, O IMYTAX PEIICHHUS TI100aIbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIMILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIMPHYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJIyYEHUS N3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHrne XUMUU NMPOUCXOAUT C MPUBJICUCHUEM 3HAHUI U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMECHUN U X IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B MTOBCEIHEBHOM JKU3HU.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIIeT0 MHpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (QUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KuclopoAa B JabopaTopud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3p(}HEeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpOZI€ ¥ B KU3HU 4YellOoBEKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (mokapa), 03HaKOMJIEHHE C 00pa3IiaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHMsS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAIHS, KATbIUA U X COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OINBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XuopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM KucioThl. [IpuMeHeHue cepHoi
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPALICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHruE HUTPATOB U COJIE aMMOHHMSI B KaU€CTBE MUHEPATIbHBIX YI00pEHUM.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJIy4Y€HUE U
IpUMEHEHHE. DKOJIOTUYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KACIoTa W e€ coid, UX (PU3MYeckrue W XUMHUYECKHUE CBOMCTBA, MOJIyYEeHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOJIYKThI WX TepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HMCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W U3yyEHHE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJacopOlMu pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKUMEHW CHUJIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU  psf
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpus W Kanus. [IpumMeHeHHe MIeIOYHBIX METALIOB M HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne W ommcaHuE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTb, KPUCTAIIINYCCKAS
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJICHUE
M MOCTYNKM CBOMX TOBApHUIIEH C IMO3WLIHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTaMM, CIPaBOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBuUi OE30MACHOCTH TpU  OOpaIllEeHuu C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTHBOPEYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENIbHBIX 33/a4 OMpPeNeIEHHOTO THUIIA, MPUOOPETEHHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOWpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsT HHGOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MTO3HABATENbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BOU 3 EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmomnueckass cucrtemMa XuMuYeckmx diemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, TMPEACIbHO JIOMYyCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIU;

ONPENIENATh BaJIGHTHOCTD U CTEIIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA M0 XUMHYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOdbIIME TMEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yrieKHcIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU JEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunorexa LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [ToBTOpenue u yrirybneHue 3HaHHUHA 5 1 Bbu6muotexa [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgea 3. MeTauibl M HX COeTUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoabnbie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pois xumun B 1 0 0 bub6numoreka [IOK
JKU3HU YelioBeka. Temna u BemecTBa 03.09.2024  https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MO3HAHUS B 1 0 0 bubnunoreka LIOK
XUMUH 05.09.2024 = https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
3 «IIpaBuna paboTsl B 1abopaTopuu 1 1 0 1 Bbu6mmotreka [JOK
npuémbl 00paIeHNs C 10.09.2024  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM
4 YucTeIie BEMECTBA U CMECH. 1 0 0 bubnmorexa LIOK
Crnioco0nI paznieneHus cMecei 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [IOK
a . pHuMep 17.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIM)»
bubmmoreka IIOK
0 ATOMEL H MOIICKY IEI 1 0 0 19.09.2024  https://m.edsoo.ru/ff0d2a6¢
7 XuMudeckue dJIEMEHTRI. 3HAKU 1 0 0 bu6nmorexa LIOK
(CMMBOJIBI) XUMHUYECKUX IEMEHTOB 24.09.2024  https://m.edsoo.ru/ff0d2be8
bubnmnoreka LIOK
8 IT 1 0 0
POCTHIE H CHOAMHE Betfiectna 26.09.2024  https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
o ATOMHO-MOIICKYIAPHOC yHeHHe L 0 0 01.10.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuUMuyeckas popmyiia.

bubnunorexa LIOK

10
BaneHTHOCTh aTOMOB XMMHUYECKHX 03.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCuTeNbHAs aTOMHAs Macca.
11 OtHOCHUTEIbHAS MOJICKYJISIpHAS bubmorexa HOK
YIp 08.10.2024  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHYECKOTO bubmuorexa [IOK
AJIEMEHTa B COCIMHEHUU 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubnunoreka LIOK
Momnspnas macca 15.10.2024  https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJICHUS. bubnunoreka LIOK
XumMuyeckas peakius 17.10.2024 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCiI0BHsI IPOTEKAHHUS bubnuoreka [IOK
XUMUYECKUX PEaKIIUn 22.10.2024  https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubmmnoreka HOK
XVMHYECKUE YpaBHEHUS 24.10.2024  https://m.edsoo.ru/ff0d3b88
BrerunciaeHus KOJU4eCcTBa, MacChl
17 BEIIECTBA 10 YPABHECHUSIM bubmorexa [OK
B b . 05.11.2024  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukamms Xummudaeckux
18 €aKINI (COAMHEHMUS, PA3IIOKEHHSI bubmmorexa LIOK
peait A P ’ 07.11.2024 https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmmorexa [IOK
1 AHCT: Hvl 12.11.2024  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alus 3HAaHUI
20 KonTtponbHas padora Nel o reme bu6muoreka [JOK
«BelecTBa 1 XUMUYECKUE PEAKIIMI 14.11.2024  https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3agyx — cmech razos. Cocras

bubnunoreka LIOK

21 BO3AyXa. KHCT0po1 ~— oeMenT 1 19.11.2024  https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
DU3NYECKUE U XUMUYECKHUE
29 CBOMCTBa KHUCJIOpOJia (peaKkuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 21.11.2024  https://m.edsoo.ru/ff0d4614
OKCHJAX
Crioco0bI mostydeHus: KUCcIopoaa
23 JI;60 aTB(; r;:: ZIH H(I)/I;I)HPIIIJiIerH(iT:I bubmorexa HOK
patop P ' 26.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPaBHEHHH, IK30- 28.11.2024  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUIX
TomnuBo (HedTh, Yrojab U METaH).
25 3arpsi3HeHue BO3/ayXa, CIOCOOBI €ro bubmmorexa [JOK
P Hyxa, 03.12.2024 = https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 mo Teme
26 «1P[0J'I YeHUE 1 12061/1 aHue brbmmorexa [TOK
Y P . 05.12.2024  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yUEHUE €TO CBOHCTB
97 Bonopon — anemeHT u mpocToe bubmmnoreka HOK
BemecTBo. Haxoxaenue B mpupoe 10.12.2024  https://m.edsoo.ru/ff0d4dd0
Ou3nyecKkue 1 XUMUIECKHE
28 cBO¥CcTBa BojiopoJia. [IpuMeneHune bubmmorexa [IOK
Aopona. 1p 12.12.2024  https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 Crioco0sbI moTy4eHust BOA0PO/ia B bubnuotexa [JOK
nabopaTtopuun 17.12.2024  https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bubnunoreka LIOK

30 «Honyyenue u CO?HpaHHe BOAOpOAs, 19.12.2024  https://m.edsoo.ru/ff0d4f42
U3YyYEHUE €ro CBOMCTB»
Brruncienus o0béMa, KOJIHYECTBA
31 BEIIIECTBA ra3a Mo ero U3BECTHOMY bubmmorexa [JOK
. 24.12.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MU 00BEMY
32 Moutsipabiii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoraapo 26.12.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMOB ra3oB 1o
33 YPaBHEHHUIO PEaKIIMU Ha OCHOBE bubmmorexa [IOK
; . 14.01.2025  https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOILICHUHN T'a30B
34 du3nyecKue U XUMUYECCKHE bubnunoreka LIOK
CBOMCTBA BOJEI 16.01.2025 @ https://m.edsoo.ru/ff0d587a
Bona kak pactBopuTes.
35 HackbliieHHbIe 1 HEHACHIIIICHHBIC bubmuoreka [{OK
pactBopbl. MaccoBas 10J1s1 BEIIECTBA 21.01.2025  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
36 «IIpuroToByiieHrE pacTBOPOB C bubnnorexa [JOK
ompeIeIEHHON MacCOBOM JT0JIeH 23.01.2025 @ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIICCTBAY
37 Konrtponsnas padora Ne2 o treme bubmuoreka [IOK
«Kucnopon. Bonopoa. Bona» 28.01.2025 | https://m.edsoo.ru/ff0d6342
38 Oxkcupsl: cocTaB, KIacCupUKAIIUS, but6mmoreka [IOK
HOMEHKJIATypa 30.01.2025  https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHYECKHE CBOMCTBA
39 KHCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ 04.02.2025  https://m.edsoo.ru/ff0d664e

aM(OTEpHBIX OKCHJIOB



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

Cocras ocHoBauuii. [lousrue 00

bubnunoreka LIOK

40
WHIUKATOpax 06.02.2025  https://m.edsoo.ru/ff0d59e2
41 OcHoBaHwusI: cOCTaB, Ki1accuduxams, bub6nmoreka [IOK
HOMEHKJIaTypa 11.02.2025  https://m.edsoo.ru/ff0d67ca
42 [TomyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHMI 13.02.2025 | https://m.edsoo.ru/ff0d67ca
43 IToHnsTHE O KHCIIOTAX U COJISIX bubmorexa LHIOK
18.02.2025 | https://m.edsoo.ru/ff0d50d2
44 Kucnotsl: cocras, kinaccudukarus, bu6nunorexa LIOK
HOMEHKJIaTypa 20.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TosryyeHne U XUMHUYECKUE CBOKCTBA Bbu6moreka [IOK
KHCIIOT 25.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) HZZ)JI q)eHI/m XI/IMI/I‘IZ(I:)KI/IG bubmorexa HIOK
y Y ’ 27.02.2025  https://m.edsoo.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX 04.03.2025  https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
I'eneTnueckas CBA3b MEKIY
48 KJIacCaMU HEOPraHUYECKUX bubmorexa LHOK
. P 06.03.2025 = https://m.edsoo.ru/00ad9a50
COCUHEHUI
49 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHUH 11.03.2025  https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa TIOK
P 13.03.2025  https://m.edsoo.ru/00ad9ela

coenuHeHun"
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[TepBbIe MOMBITKY KIIACCUPUKAITUU

bubnunoreka LIOK

>1 XHMIHIECKIX dIeMeH1T0B. HomAtie o 18.03.2025  https://m.edsoo.ru/00ad9ffa
IPYIIAX CXOAHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepnoauueckast cucrema Bbu6mumotexa [JOK
XuMuueckux anemeHTos Jl. 1. 20.03.2025  https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, rpynmbl, MOATPYIIIBI bubmorexa LOK
04.04.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTomsl 08.04.2025 @ https://m.edsoo.ru/00ada342
CrtpoeHnue JIeKTPOHHBIX 000JI0UeK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoit bubmorexa LIOK
11.04.2025  https://m.edsoo.ru/00ada6bc
cucremsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [IOK
[Tepuoanueckoii cucreme /1. U. 15.04.2025  https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKHU. [1. bubmuoreka [IOK
N. MenneneeB — y4€HbIi, IeAaror u 18.04.2025  https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMUYECKHUX IJIEMEHTOB 22.04.2025  https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas CBsi3b Bubmmorexa [IOK
24.04.2025  https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKast bu6muoreka [IOK
CBSI3b 29.04.2025 https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenosnspuas 1 bubmmoreka [JOK
XAMHUYECKAS CBSA3b 29.04.2025  https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
62 CTeneH, okuCICHSS L 06.05.2025 https://m.edsog)l.ru/OOadanS
63 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakuu 13.05.2025  https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCIHTEIIN 1 BOCCTAHOBHTCIIH 1 15.05.2025 https://m.edSO(])_.[rUIOOadbO76
KonTtponpnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4eckas 1 bubmrorexa LIOK
CBS3ER 20.05.2025  https://m.edsoo.ru/00adb486
66 PesepBusiit ypok. O6o0mieHue u 1 bubnnorexa [JOK
cucreMaru3anus 3HaHuil 22.05.2025 | https://m.edsoo.ru/00adb33c
67 Peseprublii ypok. O600mmeHne u 1 Bbu6mmoteka [JOK
cUCTEMAaTU3aIusA 3HaHUI 22.05.2025 | https://m.edsoo.ru/00ad9ch2
68 Pesepsublit ypok. O0o0ieHue u 1 bubmuoteka [IOK
CHCTeMaTH3aIrs 3HaHUI 22.05.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 0 0 bubnmnoreka HOK
XUMUYEeCKux iemenToB /. U. 02.09.2024  https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XMMHUYECKHUX IJIECMCHTOB 1 0 0 bubmotexa [JOK

. 05.09.2024  https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 bubmmoreka [JOK
HEOPraHWYECKHUX BEIIECTB 09.09.2024 = https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYeCKOM CBSI3U U THITBI 1 0 0 bubmuoreka [{OK
KPUCTAITTINYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme
«IToBTOpEHUE U yriIyOneHue

5 . 1 1 0
3HaHU OCHOBHBIX Pa3/IesioB Kypca 16.09.2024
8 Kacca»

Knaccudukanmss XuMuaeckux

6 eaK I/Hgl) 110 HaBJII/I‘{HBIM 1 0 0 bubmorexa [OK
peartl P 19.09.2024  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eakuuu. [TIoHATHE O TOMOT€HHEIX 1 0 0 bubmorexa I[JOK
peattn. 23.09.2024  https://m.edsoo.ru/00adbe9a

U I'CTCPOICHHBIX PCAKIIUAX
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TlonsaTue o XUMHUYECKOM
paBHOBecur. DakTOphI, BIUSAIONINE

8 Ha CKOPOCTh XMMHUYECKOHN peaKIu bubmotexa [IOK
P peart 26.09.2024  https://m.edsoo.ru/00adc28c
1 TIOJI0KCHUE XUMHYECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIBHBIE PEAKLIMU 30.09.2024  https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKON
10 ncconnanuu. CHIbHBIC U Cl1a0bIe bubmorexa [JOK
A HHat. 03.10.2024  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HoHHbIE ypaBHEHUS pEaKIUi bubmorexa [JOK
P peaxt 07.10.2024  https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUIM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON 10.10.2024  https://m.edsoo.ru/00add5d8
JIACCOLMAIIIN
XUMUYECKHE CBOMCTBA COJICH B
13 CBETE MpEICTaBICHUH 00 bubmmorexa [OK
peAt . 14.10.2024  https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTvie 0 TUAPOJIN3E COJICH bubmorexa [JOK
AP 17.10.2024  https://m.eds0o.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubnuoreka [{OK
3HAHUU 21.10.2024  https://m.edsoo.ru/00addd12
[TpakTuueckast paborta No 1.
16 «Pemenne 3xcnepruMEHTAIBHEIX bubmorexa HOK
P 24.10.2024  https://m.edsoo.ru/00addbfa
3a7au»
17 KonTponbnas padorta Ne2 o teme bu6muoreka [IOK
«INEKTPOIUTHYECKAS 02.11.2024  https://m.edsoo.ru/00addec0
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aucconuanis. XUMUYECKUE
pEeaKkuM B paCTBOpax»

OOm1ast xapaKTepUCTHKA

bub6numoreka [IOK

1 . X %
8 FATOTCHOB. AHMMITIECKHE CBOHCTBA 07.11.2024 = https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 XI/IMII/)IquIi[I/IS cIB[ofICTBa [IOJIYYEHUE Bubmaorexa ITOK
’ y ’ 11.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
IIpakTruueckas padora Ne 2 o reme
20 «ﬁon yeHue COIjIﬂHOfI KHCJIOTHI buGnuorexa [IOK
y .. ’ 14.11.2024 = https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Brrumcnenus mo ypaBHEHUSM
21 XUMHUYECKHUX PEAKIIUI, €CIIU OJIUH buGnuorexa [IOK
peartti, A 18.11.2024 = https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BbITKE
29 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnnorexa [JOK
VIA-rpynnsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(BUKALIUN
93 cepsl. Haxoxnenue cepsl u eé bubnmnorexa [JOK
COCIMHEHUH B IPUPOJIE. 25.11.2024  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoopo, CTPOEHHE,
24 @Hiﬂqeilkgei XI/III:\)/II/I‘ICCKI/Ie bubmmorexa LIOK
. 28.11.2024  https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl ceprl. CepHas KHCIIOTA,
25 (1)143145601(1412 u XI/II\I/:I/I‘ICCKI/IC bubnmorexa LHOK
. 02.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XHUMUYECKUE PEAKIINH, JISKAIIHNE B but6mmoreka [IOK
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a 05.12.2024  https://m.edsoo.ru/00adec8a
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MOJTyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpYKarollen cpeJibl
COETUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bubnunorexa LIOK

27
BBIXO0/Ia TPOJIYKTA PEaKIIUU 09.12.2024 @ https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKa 3JICMCHTOB
VA-rpynisl. A3oT,

28 acnrpo}ICT aHEHUE B IIPUPOLE bubmorexa LHOK
pactipoctp PHPOJE, 12.12.2024 = https://m.edsoo.ru/00adeea6
(bu3HUYeCcCKre U XUMUYICCKUE
CBOMCTBA
AMMHUak, ero Gu3HYECKue U

29 XHUMHYECKHE CBOMCTBA, IOJIyUEHUE bubmorexa LIOK

> HOIY 16.12.2024  https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[Tomyuenne aMMuaKa, U3yueHHUe bubmorexa LOK
y . - 13y 19.12.2024  https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucnoTa, e€ pusnueckue bubmmnoreka HOK
1 XUMHYECKHE CBOUCTBA 23.12.2024 | https://m.edsoo.ru/00adf306
Hcnons30BaHrne HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMIYECKOE bubmorexa HOK
YAOOP i . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIei cpeabl
COEIMHEHHUSIMH a30Ta
®docdop. Oxcnn pochopa (V) u

33 dbochopnas kucnorta, puznyeckue bubnuotexa [JOK
M XMMHYECKHE CBOMCTBA, 13.01.2025  https://m.edsoo.ru/00adf68a

MOJIYUCHHUEC
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Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34
yA0OpeHuid. 3arpsi3HeHNEe 16.01.2025  https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHUE B
35 npu I; fe[ gmmlt){ecxie u bubmmorexa LIOK
PHPOAE, . 20.01.2025  https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOIMCTBA
Oxcunsl yraepojaa, ux pusndeckue
1 XUMHYECKIE CBOMCTBA.
36 DKOJIOTHYECKHE IIPOOIEMBL bubmorexa HIOK
P ’ 23.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LIOK
27.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[losy4yeHne yriekucioro rasa. bubmuoteka [IOK
KauectBenHnas peakuus Ha 30.01.2025 @ https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYeCcKUX BeIIeCTBaX KakK O bubnmorexa OK
P Hl 03.02.2025  https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YTIepoaa
40 KpemHuuii u ero coequHeHUs bubnmorexa HOK
P A 06.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcriepuMeHTaNIbHBIX bubmuoreka [IOK
3a1a4 1o reme «Baxxueime 10.02.2025  https://m.eds00.ru/00ae0bf2

HEMCTAJJIbI U UX COCAUHCHU
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KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

42 «BKHCHIHE HEMETAILITBI 1 HX 13.02.2025  https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB —

43 METaJI0B. MeTandeckas CBSI3hb U bubnunorexa LIOK
METaJUINYECKasl KpUCTaJInyecKas 17.02.2025  https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmorexa HOK

P . b 20.02.2025 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
mertauioB. Criasel. Beranciienus
45 0 VPAaBHEHUSIM XUMHUYECKUX Bubmorexa HOK
yp . 24.02.2025  https://m.edsoo.ru/00ael1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 ITonsaTHE O KOPPO3UN METAIJIOB bubnnorexa [IOK
pp 27.02.2025 | https://m.edsoo.ru/00ae1278
bubnmorexa LIOK

47
[enommpie MeTaner 03.03.2025 | https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus 07.03.2025 | https://m.edsoo.ru/00ael4b?2

49 [lemouHO3eMENbHBIC METAILTBI — bubmmnoreka [JOK
KJIBIAN 1 MarHui 10.03.2025  https://m.edsoo.ru/00ae15e8

50 Baxneiime coenUHEHNS KAJIbIU bubnmotexa LOK

a H 13.03.2025 = https://m.edsoo.ru/00ael5e8
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O0001IeHYE ¥ CUCTEMATU3 AU

>1 3HaHUI 17.03.2025
59 JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [IOK
yCTpaHEeHus 20.03.2025  https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI M METOMEI €6 Bubmaorexa ITOK
" 03.04.2025  https://m.edsoo.ru/00aelae8
yCTpaHeHus
. bubnuorexa [JOK
>4 AJroMHHHH 07.04.2025  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
THAPOKCH]IA 10.04.2025  https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
% Keneso 14.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIPOKCUIBI U COJTH bubmmoreka [JOK
xenesa (1) u xenesa (I11) 17.04.2025  https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cCucTeEMaTU3aAIIH
3HaHUI 21.04.2025
ITpakTruueckas padora Ne 7.
59 Pemenne skcriepuMEHTAIBHBIX bubmuoteka [IOK
3aja4 rno teme «BaxHeimume 24.04.2025  https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHCHUSD)
Boruncnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKIIHii, €CIU OJUH
50 13 PEareHTOoB JIaH B U30BITKE WU bu6nunorexa LIOK
COJZIEPKUT MpuMecHu. Beruucnenus 28.04.2025  https://m.edsoo.ru/00ael1750

MAacCOBOM J0JIA BBIXOJa TPOAYKTa
peakuu



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

61

O0001IeHYE ¥ CUCTEMATU3 AU

3HaHUI 05.05.2025
KonrtponsHas padora Ne4 o reme
62 «Baxuneime MeTamibl 1 UX 1 12 05.2025
COCITUHEHUS
63 BemiecTBa u maTepuaisl B 1 bubnmnoreka HOK
IIOBCEIHEBHON XU3HU YeJIOBEKa 15.05.2025 | https://m.edso0.ru/00ae3f50
64 XHUMHUECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY’Karolllen cpebl 19.05.2025 @ https://m.edsoo.ru/00ae4270
65 Ponp xumun B penienun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIemM 22.05.2025  https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O6o01ieHue u 1 bubnnorexa [JOK
CUCTEMAaTH3AalNs 3HAHUI 22.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600ICHHE 1 1 bubmmoreka [JOK
CHUCTEMAaTH3aIus 3HAaHUHN 22.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBubIiil ypok. O6001eHIE 1 1 bubnnorexa [JOK
CHUCTEMATH3AINI SHAHUN 22.05.2025  https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 9 kinacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemenne»
Xumwus, 8 knacc/ ['abpuensa O.C., Octpoymos WU.I'., Cnankos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA
Xumus, 9 xknace/ I'abpuensta O.C., OctpoymoB N.I'., Cnaakos C.A.

AKI_[PIOHepHOG O6H16CTBO ((HB,Z[&TGHBCTBO ((HpOCBGIHeHI/IC»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

dI'MC "Mog mkona"



[Tpunoxenne Nel.

®opmbl yuéTa padoueii mporpaMMbl BOCIMTAHNS B pado4eii mporpaMme no y4eoHoOMYy
npeamery «Xumus. bazoBblii ypoBeHb» 8-9 Kiaccsbl

Pabouas nporpamma Bociutanuss MBOY bopkoBckast comn peaim3yercss B TOM YUCIIe U Yepes
UCIOJIb30BaHNE BOCIMTATEIBHOIO NOTEHIIMANA YPOKOB XUMHUU B 8 — 9 kiaccax. Ota pabora
OCYIIECTBIISICTCS B CIEAYIOMUX PopMmax:

- YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUN MEXIy YYHUTEJIEeM U €ero Yy4YeHHKaMmu,
CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCIIPHUSITUIO YYaIIUMUCS TpeOOBaHHUI U MPOChO yuuTens,
MPUBJICYCHUIO WX BHUMAaHUS K OOCYXKJaeMOW Ha ypoke HH(pOpMAaIMH, aKTUBU3ALUU HX
M03HABATEIbHOM JEATEIbHOCTH;

- MOOYXIEeHHE IIKOJIBHUKOB COOJIIOJIaTh HA YPOKE OOIICTIPUHSATHIE HOPMBI TOBEICHHUS,
MpaBWJia OOIIEHUS CO CTApIIUMU (YUYUTENIIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMH ), TPUHIIUITBI
y4eOHOW JUCIHUILIMHBI U CAMOOPTraHU3alUu;

- MpHUBJICYCHHE BHUMAHUA IIKOJFHUKOB K IICHHOCTHOMY AacCIEKTy HM3y4aeMbIX Ha YypoKax
SBJIGHUH, OpraHu3anus HuX padoThl C TMOJIy4aeMOll Ha YpOKE COIHUAIbHO 3HAYMMOUN
nH(popMaLuen: MHUITMUPOBAHUE €€ 00CYK/IeHHUs, BEICKA3bIBAaHUS YUAIIUMUCS CBOETO MHEHUS
IO €€ TTOBOJTY, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;

- UCIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH coiepaHus ydeOHOro mpeaMeTa depes
JEMOHCTPALIMIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEICHHUSI, POSBICHUS
YEJIOBEKOJIIOOUS 1 I0OPOCEPIEUHOCTH, Yepe3 0 100p COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHUS,
3a/1a4 JJI perieHus1, TpoOJIeMHBIX CUTYAIUi I 00CYXKICHUS B KJIacce;

- IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThl yHALIUXCS: HHTEIUIEKTYyalbHBIX UI,
CTUMYJIMPYIOUINX TMO3HABATEIbHYIO MOTHBAILIMIO IIKOJbHUKOB; TUCKYCCHM, KOTOpbIE HArOT
YYaIUMCcsl BO3MOKHOCTb IIPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOI'O AUAJIOra; rpynnoBOi
paboTel WM paboThl B mapax, KOTOpblE yyaT IIKOJbHUKOB KOMaHAHON pabore u
B3alMO/JICHCTBUIO C IPYTUMH JI€TbMU;

- BKJIFOYEHHUE B YPOK UTPOBBIX IIPOLIEYP, KOTOPHIE IOMOTaOT NOIEPKaTh MOTUBALMIO 1ETEU
K TOJIyYEHHMIO 3HaHUH, HAIAKUBAHUIO ITO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIEHUH B Kiacce,
MIOMOTAIOT YCTaHOBJICHUIO 100poKenaTeIbHOU aTMOC(ephl BO BpeMsl ypOKa;

- OopraHu3anus HaCTaBHHYCCTBA MOTUBHPOBAHHBIX W JSPYAUPOBAHHBIX YUalIUXCA Had HUX
HCYCIICBAIOIIMMHN OJHOKJIACCHUKAMH, AJAKOIICTO INKOJbHHUKaM COIHUAJIBHO 3HAUYUMBIHA OIIBIT
COTPYAHUYCCTBA U B3aMMHOM IIOMOIIIH,

- HMHUIUHUPOBAHUE U IMOAACPIKKA HCCHeHOBaTeHBCKOﬁ ACATCIIBHOCTH IIKOJIBHUKOB B paMKax
pairsanui UMHU WHIUBUAYAJIBHBIX W T'PYIIIOBBIX HCCICAOBATCILCKHUX ITPOCKTOB, YTO AACT
IMKOJIbHUKaM BO3MOXXHOCTb HpI/IO6pCCTI/I HAaBBIK CAMOCTOATCIIBHOTO PCHICHUA TCOpCTHQCCKOﬁ
HpO6HCMLI, HaBLIK TCHCPUPOBAHUA U O(I)OpM.HeHI/ISI COOCTBEHHBIX H,[Ieﬁ, HaBbIK YBA)KUTCJIIBHOT'O



OTHOIICHUS K YYKUM HIesM, 0GOpMJIEHHBIM B padOTax APYruX HcCCieaoBaTesel, HaBbIK
MyOJUYHOTO BBICTYIUICHHUS TEpell ayAUTOPHEH, apryMEeHTHUPOBAaHUS U OTCTaUBaHUS CBOEH
TOYKH 3PEHUS.

Ipuio:xkenne 2

Kputepuu onieHuBaHMs YCTHOTO OTBETa

OTMeTKa «5» CTaBUTCSA IIPU YCIOBUH, €CIU O6V“IaIOHII/II‘/'IC$IZ

®  JJaeT MOJIHBIM apryMEHTHUPOBAHHBIN OTBET, U3JI0KEHHBIN B ONIPEACICHHON
JIOTUYECKOMU MOCIIe0BATEIbHOCTH;

*  JIEMOHCTPHUPYET MOHUMAHHE CYIIHOCTH COOTBETCTBYIOIIMX XUMUYECKUX MMOHATHH,
3aKOHOB U TEOPHIi, UCIIOIB3YET UX BO B3aUMOCBSI3U AJIs O0BSCHEHUS
paccMaTpuBaeMBbIX SIBJICHUI U CBOMCTB M3y4aeMbIX BEIIECTB;

"  YCHELIHO pealin3yeT MOJyUYeHHbIC paHee 3HaHUs AJIsl TOCTPOCHUS BHIBOJIOB U

00001IeHA.

OTMeTKa «4» CTaBUTCS IIPH YCIOBUH, €CIIHM 00VUAIOIIANC:

® 1a€T OTBET, YAOBJIETBOPAIOIIUI B LIEJIOM TPEOOBAHUSAM K OTBETY Ha OTMETKY «5», HO
IIPU 3TOM JOIYCKAaeT HEKOTOpPbhle HETOYHOCTH B TOJIKOBAHMM CYUIHOCTH (DaKTOB U
SIBJICHUH, O KOTOPBIX UJIET PEUb;

"  CaMOCTOATCIBHO YCTPAHACT UMCIOIIHUECA B OTBETC HCTOYHOCTH.

OtTMeTKa «3» CTaBUTCS IIPH YCIOBUHM, €CIU 06vqa10m1/1171051:

®  acT OTBET, KOTOpHﬁ 10 COACPIKAHUIO B OOJIBIIIEeH YacTh YAOBJICTBOPSACT Tpe6OBaHI/I${M
K OTBETY Ha OLCHKY ((4)), HO I0IIyCKacT OIIIMOKH IMPpU UCITOJIB30BAHUHN TCOPCTUICCKOT'O
n q)aKTOHOFI/I‘leCKOFO MaTepuraia,

" HC OCMOHCTPHUPYCT YMCHH II0 YCTAHOBJICHHUIO CBSA3HM MCKAY H3YUCHHBIM DPaHCC U
HOBBIM TCOPCTHUYCCKUM MATCPUAIIOM;

"  3aTpyAHACTCA B IOCTPOCHUHU BBIBOOOB U 0606H_[6HI/II71;

"  JIOIIYLIICHHBIC OIIMOKHU HCITPABJIICT C TOMOIIBIO YUUTCIIA.

OTMeTKa «2)» CTaBUTCA IIPH YCIOBUH, €CIIH 00VUAIOUINICS:




®  J1a€T HEBEPHBINM OTBET Ha ITOCTABIIEHHBIN BOIIPOC;

" JI0Ka3bIBaCT HEC(HOPMUPOBAHHOCTh 3HAHUH COOTBETCTBYIOIMX MOHATHUH U
3aKOHOMEPHOCTEM;

. HCBCPHO MPUMCHACT HU3YYCHHBLIC IIOHATHA, 3aKOHbBI W TCOPUU IJIA O6’b$ICHeHI/ISI
paccMaTpUBaeMBbIX SIBJICHUN U CBOMCTB U3Y4YaeMbIX BEILECTB;

"  3aTpyJHSETCS B MCHPABICHUU JOMYIICHHBIX OMIMOOK KaK CaMOCTOSITENbHO, TaK U C

IIOMOINBIO YUUTCIIA.

Kpurtepun oneHnBaHusi KOHTPOJIBbHBIX PadoT.
OtmeTka «5» cTaBUTCS 32 pabOTY, BHIIOJHEHHYIO IMOJIHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

OtmeTKa «4» CTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO ITOJIHOCTBIO, HO TIPY HAJTMYUH B HEH HE
Oouiee 0JTHOM rpy0Oii OLIMOKY U OHOTO Hexo4eTa; He 0oJiee TpeX HEeJ04ETOB.

OtMeTKka «3» CTaBUTCS, €CITU YYCHHUK BBIMOJIHII IPAaBUIBLHO HE MeHee 2/3 Bceil paboThl Win
JOITYCTHII He O0Jiee 0JTHOM rpyOoli OIMOKHK U IBYX HEJOUYETOB, He Ooiee 0THOM rpy0oii n
OJIHO Herpy0Oo# omuoOKH, He OoJiee TpeX HerpyObIX OMIMOOK, OAHON HErpy0oii OMUOKY U
TpEeX HEAOYCTOB, IPHU HATMYUHU YCTHIPEX-TISATH HETOUYCTOB.

OTMeTKa «2» CTaBUTCS, €CJIA YUCIIO OMIMOOK U HEIOUYETOB MPEBBICUIIO HOPMY OIICHKH «3»
WJIH BBITIOJIHEHO MPaBUIIbHO MeHee 2/3 Bcell paboThl.

KpI/ITele/I OLCHUBAHUSA TECTOBBIX KOHTPOJIbHBIX pa60T.

[Ikana nepeBosia B MATHOAIUIBHYIO CUCTEMY OLIEHKH
Otmetka «5» ctaButcs 3a BeinoiaHeHue 90-100% paboTsl.
Otmetka «4» ctaButcs 3a BeinonHeHue 70-89 % paboTsr;
Otmetka «3» cTaBuTcs 3a BhioHeHHE 50-69%

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

Kpurtepun ouneHnBanus IKCIEPUMEHTAIBHBIX YMeHUH (J1a0opaTopHbIe U
NPaKTH4YeCKUe 3aJaHNS).

OtmeTka «5» cTaBUTCS ecii paboTa BINOJIHEHA [TOJHOCTBIO M TPABUIIBHO, CIIEJIaHbI
MpaBWIbHbIE HAOIIOACHUS U BBIBOJIBI,

HKCHEPUMEHT OCYILECTBIIEH M0 IJIaHy C Y4€TOM TEXHUKHU 0€30MacCHOCTH U MpaBuiI paboThI ¢
BElIeCTBaMU U 000PYOBAHUEM;

MIPOSIBJIEHBI OPIaHU3ALMOHHO - TPYI0OBbIE YMEHHUS, MOAJIEPKUBAIOTCS YMCTOTA pabovero
MecTa U MOPAJIOK (Ha CTOJIe, SKOHOMHO UCIOJIB3YIOTCSl PEaKTHBBI)

OT1MeTKa «4» cTaBUTCS €CITU pa60Ta BBITTIOJTHCHA ITPABUJIBHO, CACIIAHBI ITPABUJIBHBIC
HaOII0/IEHNUS ¥ BBIBOIBI, HO TIPH ATOM SKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO WIIH
JOTMYIIEHbI HECYIIIECTBEHHBIE OMUOKHN B pabOTE C BEMIECTBAMU U 000PYIOBAHUEM.

OtmeTka «3» CTaBUTCS €CIIH pa60Ta BBITIOJITHCHA IMTPABUJIBHO HE MEHEC YEM HAIIOJIOBHHY WIJIN
AonynieHa CymeCTBCHHAA omuoka B XO0AC JKCICpUMCHTA B OG’BHCHCHI/II/I, B O(bOpMJ'IeHI/II/I



paboThl, B COOJIONEHUM TPaBWJI TEXHUKHA O€30MacHOCTH Ha paboTe ¢ BElmecTBaMH U
000pyI0BaHUEM, KOTOPAst UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS

OtrMeTKka «2» CTaBUTCS €CIIM JOMYIICHBI 0OJiee NBYX CYIIECTBEHHBIX OIIMOOK B XOJE:
IKCIIEPUMEHTA, B OOBSICHEHUH, B 0(DOPMIICHHH PaOOThI, B COOJIIOICHUN MPABHII TEXHUKH 0€3-
OIMACHOCTH TpU paboTe ¢ BEIECTBAMU U O0OpPYJAOBAaHWEM, KOTOPHIC yUYAIIUICS HE MOXKET
UCIPABUTH JIAXKe [0 TPEOOBAHUIO YUUTENS.

OueHka NpoeKTHHIX padoT.

Otmerka «5» cTaBUTCA €CIM LeNb 4YeTKO c(HOpMYIMpOBaHA U yOeIUTEeIbHO OOOCHOBaHA.
IIpencraBnen pa3BepHYTBHIM IUIAaH AOCTHMIKEHUs LENM IpOeKTa. Tema IpoeKTa pacKpbITa
IIOJIHOCTBIO u MCYEPIIBIBAIOILIE.
Pabota conmepKUT JOCTATOYHO TMOJHYI HWH(GOPMAIMIO W3 PA3JIMYHBIX HCTOYHUKOB.
IIpencraBnen aHanu3 cuTyalui, CKJIAAbIBaBIINXCA B X0Je pabOThI, cleslaHbl HEOOXOAUMBIE
BBIBOJIbI, HAMEUEHBI IEPCIEKTUBBI paboThl. PaboTa oTiamuyaeTcs TBOPYECKHM TIOIXOIIOM,
COOCTBEHHBIM OPHUIMHAJIBHBIM OTHOIIEHHEM aBTOpa K Mjee npoekTta. Pabora oTimyaercs
YETKUM U IPaMOTHBIM O(OPMIICHIEM B TOYHOM COOTBETCTBHH C yCTAHOBJICHHBIMH ITPABHIIAMH.
BricTymiieHre COOTBETCTBYIOT TpeOOBaHUSAM IMPOBEAEHUS NMPE3CHTALMU, OHO HE BBIILIO 32
paMKH perjiaMeHTa, aBTop BiaJleeT KyJbTypoil OOLIEHUs ¢ ay JUTOPUEH, IPEe3eHTaLUs XOPOILIO
MIOArOTOBJICHA, AaBTOPY YJAJIOCh 3auHTEPECOBATh ayauTOpuio. [IpodyKT MOJHOCTBIO
COOTBETCTBYET TPEOOBAHUSAM KauecTBa (3CTETHUYEH, y1I00€H B UCTIOIb30BaHUH, COOTBETCTBYET
3asBJICHHBIM LIEJISIM).

OtrMeTka «4» CTaBUTCS €ciaM LieTb cPopMyIupoBaHa, HO He oOocHoBaHa. IlpencraBien
KpaTKWW TUTaH JOCTYOKCHHUS IeNIH TpoekTa. TeMa mpoekTa pacKphiTa He MOTHOCThI0. PaboTa
COJICP’KUT HE3HAUYUTEIbHBIA 00BEM MOAXOASIIEH HHPOPMAIMK U3 OTPAHUYEHHOTO YHCiIa
OJTHOTHITHBIX UICTOYHHKOB. [IpencTaBiieH pa3BepHyThIH 0030p paOOTHI IO JTOCTIKCHUIO TICIIeH,
3asBJICHHBIX B IpoekTte. Pabora camocTosiTeNbHAs, JIEMOHCTPHUPYIOIIAS CEPhE3HYIO
3aMHTEPECOBAHHOCTh aBTOPA, MPEINPUHATA MOMBITKA MPEACTABUTh JIMUHBIN B3TJIS HA TEMY
MPOEKTa, MPUMEHEHBI IEMEHTHI TBOpYecTBA. [IpeAnpUHSTH MONBITKA 0GOPMUTE paboTy B
COOTBETCTBUU C YCTAHOBJIEHHBIMH IpaBUJIaMH, NMPUIATh € COOTBETCTBYIOIIYIO CTPYKTYPY.
BricTynneHne cooTBETCTBYIOT TPEOOBAHUSAM MPOBEACHHS MPE3EHTAI[MN, OHO HE BBIILIO 3a
paMKH perjamMeHTa, HO aBTOp HE BIAJEeT KYyJIbTypoull OOIIEHHS ¢ ayAuTopuel (ymeHue
OTBEUYaTh Ha BOIPOCHI, TOKA3bIBaTh TOUYKY 3peHUs). [[poAyKT HEe MOTHOCTHIO COOTBETCTBYET
TpeOOBaHUSIM KauecTBa

OT1MmeTKa «3)» CTAaBUTCS €CIU 1eNb chopMyIrpoBaHa HEYETKO MO0 HE chOpMyTHUpOBaHa.
[IpencraBieHHbIN MIIaH HE BENET K JOCTIDKEHUIO LI MpoekTa. Tema MpoekTa pacKpbiTa
(dbparmenTapHo. bonbiias yacTh npeacTaBIeHHON HHGOPMAIIMH HE OTHOCUTCS K TeMe pabOTHI.
AHanu3 3aMEeHEeH KpaTKUM ONHCAaHWeM XOJa M TopsAaka paboThl. ABTOpP MPOSBHI
HE3HAYMUTEJIbHBIN HHTEPEC K TEME MPOEKTa, HO HE TIPOJEMOHCTPUPOBAJT CAMOCTOSITEILHOCTH B
paboTe, HE UCIIOIB30BANl BOBMOKHOCTH TBOPYECKOTO MOAX0/a. B mruchbMeHHO# YacTu paboTh
OTCYTCTBYIOT YCTaHOBJICHHBIC TTPABMIIAMH TOPSJIOK M YETKAsI CTPYKTYPa, JOMYIICHBI ONTHOKU
B oopMIIeHUU. BBICTyIUIeHHE HE COOTBETCTBYET TPEOOBAHHSIM IMPOBEICHUS MPE3CHTAIIUU.
[IpoekTHBII TPOAYKT HE COOTBETCTBYET TpeOOBaHUSAM KayecTBa (ACTETHKA, YyIOOCTBO
HCIOJIb30BaHUS, COOTBETCTBHUE 3asBJICHHBIM IIEJISIM)

OueHka ymeHuil pemiatb pacyeTHble 3a1a4M.



OTMeTKa «5» CTaBUTCH €CIU B JIOTHYECKOM PACCYyKACHHUU U PCIICHUN HCT OH.II/I6OK, 3azada
peuICHa paiiOHaJIbHbBIM CHOCO6OM;

OtmeTka «4» CTAaBUTCSA €CIIM B JIOTHYSCKOM PaCCy>XI€CHUU U PEIICHHA HCT CYHICCTBCHHBIX
OH_II/I6OK, HO 3aJa4a pClICHAa HEpalnrOHAJIbHBIM CHOC060M, WM JOMyHICHO HE Ooitee ABYX
HECYHICCTBCHHBIX OIIIMOOK.

OtmeTka «3» CTaBUTCS €CJIH B JIOTHYSCKOM PacCCyKaAC€HUU HET CYHICCTBCHHBIX OI_HI/I6OK, HO
AonyuicHa CymeCTBCHHas OIIMOKa B MATEMAaTHYECKHX pacucrax.

OTMeTKa «2» CTaBUTCS €CIIM MMEETCSI CYIIECTBEHHBIC OIIMOKH B JJOTMYECKOM PacCyKICHUU
U B pEILICHUH.

OuneHka yMmeHHil pemiaTh IKCIePUMEHTAJIbHbIE 32/1a4H.

HpI/I OLICHKE 3TOro yMCHUS CICAYCT YUUTHLIBATH Ha6J'IIOI[eHI/I$I YuuTeisl U MPEABABISACMbBIC
ydamnuMcCs pe3yJibTaThbl BBIIIOJIHCHUSA OIIBITOB.

OtMeTKa «5» cTaBUTCA €ClU IUIAH PEIICHUs 3a7auyd COCTAaBJICH MPaBUIBHO, OCYIIECTBICH
MoJ00p XUMHUYECKUX PEAKTHBOB M OOOPYIOBAHHWS, JaHO IMOJIHOC OOBSCHEHHE U CIEIAHBI
BBIBOJIBI.

OtMeTKa «4» CTaBUTCS €CIU IJIaH PEUICHUS] COCTaBIEH MPaBHIBHO, OCYIIECTBICH MOA00D
XUMHYECKUX PEaKTUBOB M OOOpYyJOBaHUs. JOMYIICHO HE Ooyiee JBYX HECYIECTBEHHBIX
omuOO0K (B 00OBSICHEHUH M BBIBOJIAX ).

OTMeTKa «2» CTaBUTCS €CJIM IUIaH PEIICHHS] COCTABJICH MPaBUIIBLHO, OCYIIECTBICH 000D
XUMHYECKHUX PEaKTUBOB M 000PYAOBaHHUS. IOMYIIEHA CYIIECTBEHHAs OIMOKA B OOBSICHEHUH U
BBIBOJIAX.

OTtMmeTKa «2)» CTaBUTCS €CIIH JOTYILEHbI ABE U OoJiee OMMOKY (B MIaHe pelieHus, B moaoope
XUMHUYECKUX, PEaKTUBOB U 000pYy/10BaHUs, B OOBSICHEHUH U BBIBOJAX).

Ouenka pedepara.

W3noxeHHoe mnoHuMaHue pedepata Kak IEIOCTHOTO aBTOPCKOTO TEKCTa OIpEIeiseT
KPUTEPHUH €TI0 OIECHKH:

- HOBH3HA TEKCTAa;

- 000CHOBaHHOCTbH BBIOOpA HCTOYHHKA;

- CTETIeHb PACKPBITHS CYIIHOCTH BOIIPOCa;

- OO0 IeHUs TPEOOBAHUN K OOPMIIEHHUIO.
Hosusna Tekcra:

a) aKTyaJIbHOCTh TEMBbI UCCIIEIOBAHMS;

0) HOBHM3HAa M CaMOCTOSITEJIbBHOCTh B IOCTAHOBKE MpoOsieMbl, (HOpMyIHpOBAHHE HOBOTO
acreKkTa U3BECTHOM NMpoOIieMbl;

B) YMEHHUE paboTaTh C IUTEPATypOi, CHCTEMAaTU3UPOBATh U CTPYKTYpUPOBATh MaTEpHa;
') CAMOCTOSITETHHOCTh OIIEHOK U CYKICHHIA;

,Z[) CTUJICBOC CAMHCTBO TCKCTA, CIMHCTBO KaHPOBBIX YCPT.



CreneHb pacKpBITUS CYIIIHOCTH BOIIPOCA:

a) COOTBETCTBUE IIJIaHa TeMe pedepara;

0) COOTBETCTBUE COACPKAHUSA TEME U TUTaHy pedepara;
B) ITOJIHOTA W TJIyOMHA 3HAHUHU T10 TEME;

r') yMeHHE 000011aTh, Ie1aTh BBIBOJBI, COTIOCTABIIATh PA3IUYHBIC TOYKU 3PCHUS IO OTHOMY
BOIIPOCY

OO00OCHOBAaHHOCTH BBI60pa HNCTOYHHKOB:

a) OIEHKA MCIOJIb30BAHHOM JIMTEPATYpPhI: TPUBJICUYCHBI JIM HanOoJee W3BECTHBIC PAbOTHI 1O
TeMe HcclenoBaHus (B T.4. JKypHajbHble MyONUKALMK IMOCIEIHUX JIEeT, IOCJeIHNe
CTaTUCTUYECKHE JaHHBIC, CBOJKH, CIIPABKH U T.]1.).

Cobnronenue TpeboBaHuid K 0POPMIICHUIO:

a) HAacKOJbKO, BEPHO, O(GOPMIIEHBI CCBUIKM Ha HCIHOJIb3YEMYIO JMTEpATypy, CIHCOK
JIUTEepaTyphl; 0) OLIEHKa IPaMOTHOCTU U KYJIbTYpbl M3JI0KEHMs (B T.4. opdorpaduyeckoi,
IYHKTYallMOHHOM, CTHJIMCTUYECKOM KYJIbTYpbI), BIaJJleHUE TEPMUHOIOTHEH;

B) coOurojieHre TpeOoBaHMi K 00bEMY pedepara.
VYuamuiics npeacraisieT pedepar Ha pelieH3MI0 He M03/JHee YKa3aHHOTO CPOKa.
JI71s1 yCTHOTO BBICTYIUIEHHS yyaliemycs 1octaTouHo 10-20 MuUHYT.

OTMeTKa «5» CTaBUTCSI, €CITU BBITIOJHEHBI BCE TPEOOBAHUS K HAITUCAHUIO U 3amuTe pedepara:
o0o3HaveHa npobieMa U 000CHOBaHa €€ aKTyalbHOCTb, CIC€TIaH KPATKUN aHATU3 Pa3InYHbIX
TOYEK 3peHHs Ha pacCMaTpUBAEMYIO IpoOJIeMy U JIOTUYHO MU3JIOKEHA COOCTBEHHAS MTO3UIIHS,
chOopMyIIMPOBAaHBI BHIBOJBI, T€Ma PACKPBITa IMOJIHOCTBHIO, BBIACPXKaH OO0BEM, COONIOAECHBI
TpeOOBaHUsI K BHEHMIHEMY O(OPMIICHUIO, JaHBI MPABUIBHBIC OTBETHI HA JOIMOJHUTEIBHBIC
BOIPOCHI.

OTtmeTKa «4» CTaBUTCS €CIIM BBINOJIHEHbI OCHOBHBIE TpeOOBaHUs K pedepaTy U ero 3aiure
BBIITOJIHEHBI, HO IIPY 3TOM JOMYIIEHbI HEIOYETHl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B
M3JIOKEHUU MaTepualia; OTCYTCTBYET JIOTMYECKas IOCIEAOBATEIIBHOCTb B CYXKACHUAX; HE
BblIep:KaH 00bEM pedepaTa; UMEIOTCS yHyLIeHHs B O(OPMIIEHUHM; Ha JOIMOJHUTEIbHbIE
BOIIPOCHI ITPH 3aLUTE JAHBI HEMOJIHBIE OTBETHI.

OrMmeTrka «3» CTaBUTCS €CIM HMMEIOTCSl CYLIECTBEHHBIE OTCTYIUIEHHS OT TpeOOBaHUN K
pedepupoBanuio. B yacTHOCTH: TeMa OCBElIEHa JHIIb YaCTUYHO; JOMYIIEHbl (paKTUYEeCKHe
OLIMOKHU B cojiep KaHUU pedepaTa WM IPU OTBETE Ha JOMOJIHUTEIbHBIE BOIIPOCHI; BO BPEMs
3aILUTHI OTCYTCTBYET BBIBOJ.

OTMeTKa «2» CTaBUTCS €CIu TeMa pedepara He pacKpbITa, OOHAPYIKUBAETCS CYIIECTBEHHOE
HEMOHMMAaHUE MTPOOIEMbI



