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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TPEToJaBaHusl y4YeOHOrO TmpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATENbHOCTh W3YYEHHUS] XHUMHUU C YYETOM  MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHUH K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOECHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIfA1a HA €JUHCTBO MPUPO/Ibl U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHU4eCKON XMMHHU.

CrtpykTypa cojiep>kKaHus MpOrpaMMbl MO XMMUU CPOpPMHUpOBaHA Ha OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TMPEeACTaBIEHUN 00 3IEKTPOJIUTUYECKON UCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJyYEHHS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOI MPUPOJIbl, HIEHHOCTHOTO OTHOLIEHHSI K HAYYHOMY 3HAHUIO U METOJaM
NO3HAaHUA B Hayke. M3yyeHue XUMHUU MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKHd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUH MPABHII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEHN K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB ICATCIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATHP W OIICHWBATh SBJICHUS
OKpY’KaOIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyUYEHHBIC MPH H3yYCHUH
XUMUH, PUMEHSITh UX MPU PEIICHUU TPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OO11ee 4ncio YacoB, OTBEAEHHBIX ISl M3YYCHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B U3HU YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBasi 10JI1 XUMHYECKOTO JIEMEHTA B COSAMHEHUH.

KonunuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM O0OPYAOBAHUEM, U3YUEHUE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeNa C KHCIOTOM) sSIBICHUH, HAaOI0eHIE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Xkene3a ¢ pactBopoMm cos meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MAacChl, CO3JAaHME MOJENEH MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpUU M MPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duszmueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuu. [lomydyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COECTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCIOBUS BO3HHUKHOBEHUS W
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJibliieM) (BO3MOXXHO HMCIOJIb30BAaHUE BHJIEOMATEpPUAIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuzna meau (Il) ¢ pacTBOpoM cepHON KHUCIIOTBI, KMCIOT C METAJUIAMM, peaKkLuil
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoandeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB J[. 1. MenneneeBa. Ilepuonsl u rpynmisl.
DuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnomnueckonn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandecko CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHMTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
NIOHATUH, TAK W NOHATUH, SIBJISAIOIINXCS CUCTEMHBIMU I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@du3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOM CBSI3U. THIBI KPUCTALTAYECKHX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEeNW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HUCIIOJIB30BaHUECM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. Crenens aucconuanuu. CUIbHBIE U clIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THApPONU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEAOBAHUE  BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OcCajKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIMi (FOpeHue, pPeakiuu pas3sioKeHUs,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYEeCTBEHHBIX PEAKLINN HA NOHBI, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJllaMH, uienodyamu). XyopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. JleictBue xjaopa H
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YesloBeKa. BaxkHenme XJ0puabl MU UX HaX0XKICHUE B
IIPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMH4YECKUEe cBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peaklus Ha CyJb(ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpose. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHuE HUTPATOB U COJIEH aMMOHHS B KAYECTBE MUHEPATIBHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gusndeckue U XMMHUYCCKUE CBOMCTBA, MOJyYCHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, PU3NUECKHE U XMMHUECKHE CBOMCTBA. AncopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TJI00ATBHOTO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dexT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM X035 CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
OPOAYKThl UX MepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIECHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHeHue. CoenMHeHHs KpeMHHUs B pupojie. O01re npeacTaBieHus 00 OKCuIe
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpobmembl 0Ge30macHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAHMSI, OIBIThI, OTPAKAIOIIHUE (PU3NYECKHME U XMUMHYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COCNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOJIOICHHUE TIpoliecca OOYTIIMBAHUSA caxapa Mo/ ISHCTBHEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
POTEKaHUs, O3HAKOMIIEHHE C (U3NYECKUMHU CBOMCTBaMH a3ota, docdopa U ux
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dochar-uoH U U3yyeHHWE TMPU3HAKOB MX TNPOTEKAHUS, B3AUMOJCUCTBHUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3YYCHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOTa3a, IOJIYYEHHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U W3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeilllne HeMeTalibl U X
COCTMHEHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTramndeckasl CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX 0T KOppo3uu. CrijiaBsl (CTallb, UyTYH, TIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUe CBOMCTBA (Ha mpuMepe HaTpus U kaiaus). OKCUIbI U
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COEIMHECHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
ITepuonnueckoi cucteMe xuMuaeckux 3iaeMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HAXOXJEHUE B Tpupoie. PU3NUECKNE U XUMUYECKUE CBOWCTBA MarHus 1



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtomMa, HaxoKAeHUE B mpupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAHME  BHUJACOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEAOBaHNE aM()OTEPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momours npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3K0JIOrMYeCKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepUaJIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBJISIOMIMXCS CUCTEMHBIMH IS OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MATEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, I'a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOILIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM [EATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJIHEHUH XMMHUYECKHUX 3KCIEPUMEHTOB,
CO3JaHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOIIOMOIIIH
B MPOLECCE ATON yueOHOM AesTENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYIIKM CBOMX TOBApPHUILEW C IMO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM IO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHus ¢ YUYETOM JTUUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MTPUPOE KaK HICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ O€30MACHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMMU, a TAKXKE B CUTYyallHsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYypbl, OCO3HAaHHSA TJ00aIbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JIA
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIC TTOHATHS (3aKOH, TEOPHsl, TPUHIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJ0M Iporiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ Iuaiora u (Mjin) JTUCKYyCCUM) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPEe3eHTALHUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENIBHOCTH  MPU  PEILICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBSI3b, NOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAs! CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
IIPUHAJIEKHOCTDh BEILIECTB K ONPEACIEHHOMY KJIACCy COECAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX B3JIEMEHTOB OT WX MOJoxeHus B lleprnonnueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynna (b-rpymnma)», Maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHUYECKUX JIEMEHTOB (COCTAB U 3apsi s/1pa, 0011ee YUCIIO SJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (ONUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MMOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKHX NPEBPALICHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHSATHh OCHOBHBIE ONIEPALUU MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YyYEHHsI CBOMCTB
BEIIECTB M XHUMHUYECKMX pEaKIMil, €eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB O MOJYUYEHUIO U COOMPAHUIO I'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakmyc, (peHoapTanenH, METUIOPaHXK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TMOHSATHH: XUMHYECKUU
JJIIEMEHT, aTOM, MOJIEKYJIda, HOH, KaTWOH, AHWOH, NPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST OUCCOLMALMS, PEAKUUH HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU OHSATUS MPU ONMKUCAHUU BEUIESCTB U UX MPEBpPAIICHUN;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCy COEIUWHEHH 1o (opmyiaM, BUA XHUMHUYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €ro TMOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manesie u OOJbIIME TEPUOIbI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEaKIHUH
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

COOJII0/IaTh TIPaBuUJIa MOJIb30BAHUS XUMUYECKOMN TTOCYI0M U TaO0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPK/IAIOIINE KAaUeCTBEHHBIA COCTAB Pa3IUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, (ocdar-, cunmkar-, cynabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIUN MBICIIUTCITLHOMN NEATEILHOCTH — aHATIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpEHUEe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PeaIbHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 1 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBAHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 1 bubmorexa [TOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nunorexa LIOK
JKH3HHU 4enoBeka. Tena 1 BelecTBa 04.09.2023  https://m.edsoo.ru/ff0d210c
2 Mertoanl U3yYEeHUI XUMUU 1 bubmorexa HOK
ARLIEYH 06.09.2023 https://m.edsoo.ru/ff0d227e
3 ArperaTHble COCTOSIHUS BEIIECTB 1 buGnuorexa [IOK
P HHECTE. 11.09.2023  https://m.edsoo.ru/ff0d23dc
[TpakTuueckast padorta Ne 1
4 «IIpaBuna paboThl B 1abopaTopuu 1 1 bubnnorexa [JOK
U IpU€MBI 0OpalleHus ¢ 13.09.2023  https://m.edsoo.ru/ff0d26ca
1a60paTOPHBIM 000PYTOBAHUEM)
dusnyeckue IBICHUSI — KakK
5 OCHOBA pa3JeiicHus cMecell B 1 bubmorexa LHOK
pasi 18.09.2023  https://m.edsoo.ru/ff0d28c8
XAMUH.
IIpaktryeckast padora Ne 2
6 «1£)a3 eJeHue cpﬁeceﬁ (Ha mpumepe 1 1 brbmmorexa LTOK
! . prMEp 20.09.2023  https://m.edsoo.ru/ff0d2a6c
OUYMCTKHU TTOBAPEHHOM COJIN)»
7 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1 bubnuotexa [JOK
XHUMHUYECKHE DIIEMEHTHI. 25.09.2023 @ https://m.edsoo.ru/ff0d2be8
3 3HaKU XUMHUYECKUX DJIEMEHTOB. 1 bubmuoreka [{OK
[Tepuonnueckas Tabauia 27.09.2023 @ https://m.edsoo.ru/ff0d2a6c



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
https://m.edsoo.ru/ff0d2a6c

XUMHUYECKUX 35ieMeHToB J[. 1.

Meuneneesna.
9 [Mepuoauueckas Tabmuma 1. U. bubmuorexa [IOK
Menneneesna. 02.10.2023 @ https://m.edsoo.ru/ff0d2d50
bubnunoreka LIOK
10 X
MMHHECKAC (OpMYJIbI 04.10.2023 @ https://m.edsoo.ru/ff0d2eae
bubnunorexa LIOK
11 X
MMHYECKHE GOpMyJIb! 09.10.2023 | https://m.edsoo.ru/ff0d350c
bubmuoreka [{OK
12 B
ICHTHOCTE 16.10.2023  https://m.edsoo.ru/ff0d323c
bubnunoreka LIOK
13 B )
AICHTHOCTD 18.10.2023  https://m.edsoo.ru/ff0d5230
bubnunoreka LIOK
14 X
FMUHECKHE peakitin 23.10.2023  https://m.edsoo.ru/f0d37fa
15 XUMHYECKUE YPAaBHEHUS Bubmorexa IIOK
P 25.10.2023 = https://m.edsoo.ru/ff0d3al6
16 XVWMHUYECKUE YPaBHEHUS. bubmorexa LOK
06.11.2023 @ https://m.edsoo.ru/ff0d3b88
17 THUITBI XUMHYECKUX pEaKIHil bubmorexa [IOK
08.11.2023 @ https://m.edsoo.ru/ff0d5708
18 THIel XUMHUYECKUX PEAKIINIT Bubmorexa IIOK
peakt 13.11.2023 = https://m.edsoo.ru/ff0d3f34
[ToBTOpeHUE 1 0600IIEHNE TEMBI.
19 [ToaroroBka kK KOHTPOJIBHOU bubmorexa I[JOK
15.11.2023 | https://m.edsoo.ru/ff0d40c4
pabore.
Kontponbhas pabota 1 o teme:
20 «HayanpHble TOHATUSI U 3aKOHBI BrbmroTexa [IOK
20.11.2023 @ https://m.edsoo.ru/ff0d4290

XUMHUN»



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Pabora Hag ommbOkamu. Bo3ayx u

bubnunorexa LIOK

21
€ro cocTaB 22.11.2023 @ https://m.edsoo.ru/ff0d448e
bub6numoreka [IOK
22 Kucropox 27.11.2023  https://m.edsoo.ru/ff0d4614
[TpakTrueckas padora Ne 3 mo
93 teme «llomydenue u cobupanue bubnmnoreka HOK
KHUCJIOpOJa, U3yYEHUE €ro 29.11.2023  https://m.edsoo.ru/ff0d497a
CBOMCTB»
bubnunoreka LIOK
24 Oxcnzet 04.12.2023 https://m.eds00.ru/ff0d4790
Bonopon — »iaeMeHT 1 mpocToe
25 BGHIie(I:T];IO Haxoxnenue 113) Bubmiorexa HOK
' 06.12.2023  https://m.edsoo.ru/ffod4c4a
IpHUPOJIC
[IpakTuueckast padora Ne 4 o
26 teMe «llonmyuenne u cooupanue bubnnorexa [JOK
i p N 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
BOJIOPOJIa, U3YICHHE €r0 CBOMCTBY
bubnmorexa LIOK
27 Kucrorer 13.12.2023 = https://m.edsoo.ru/ff0d4dd0
bu6mmoteka IIOK
28 Conn 18.12.2023 = https://m.edsoo.ru/ff0d4ddo
29 KonnuectBo BemecTBa bubnnorexa [TOK
- 20.12.2023  https://m.edsoo.ru/ff0d50d2
30 KonunuectBo BemecTBa bubnnorexa [JOK
B 25.12.2023  https://m.eds0o.ru/ffod4ddo
31 MounsipHbiii 00BEM Ta30B. 3aKOH bu6muoreka [JOK
ABoraapo 27.12.2023 @ https://m.edsoo.ru/ff0d542¢
39 Pac4yéTel Mo XMMHYECKUM bu6nunorexa LIOK
YpaBHEHUSAM 10.01.2024  https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42

33 Pacuérel Mo XMMHYECKUM bubnunorexa LIOK
YpaBHEHUSM 15.01.2024  https://m.edsoo.ru/ff0d55a0
bub6numoreka [IOK
4 Bona.
3 oRa. Ocronatms 17.01.2024  https://m.edsoo.ru/ff0d5708
35 PactBopel. MaccoBast 1oms bubmmoreka [JOK
PacTBOPEHHOIO BEILIECTBA 22.01.2024  https://m.edsoo.ru/ff0d587a
[IpaxTuueckas padora Ne 5 o
36 teme «[IpuroToBieHue pacTBOPOB bubnunoreka LIOK
C onpeeaéHHON MacCOBOM JI0JICH 24.01.2024 @ https://m.edsoo.ru/ff0d59e2
pPacTBOPEHHOIO BEIICCTBAY
O0001IeHNE U CHCTEMATH3AINS
3HaHuH 110 TeMe «BaxHenmue
37 [IPEACTABUTENIN HEOPTAHUYECKAX bubmorexa HOK
P P 20.01.2024 https://m.edsoo.ru/ff0d5b40
BenecTB. KolmyecTBeHHBIE
OTHOIIIEHUS B XUMUI))
KonTponbHas pabora o teme:
«Baxneinmmue npeacTaBUuTENN
38 HEOpPraHNYEeCKUX BEIECTB bubnmorexa IOK
P ] 31.01.2024  https://m.edsoo.ru/ffod5eba
KonnuyecTBeHHBIE OTHOIIEHHUS B
XUMUN
Pabora nag ommnokamMu. OKCHIEL,
39 UX KJaccu(UKausi XMMHUIECKUE U bubmorexa LOK
N 05.02.2024 @ https://m.edsoo.ru/ff0d6342
CBOIicTBa
40 OcHoBaHus, UX KJacCuUKAIUI U bubnmnoreka [JOK
XUMHUYECKHE CBOICTBA 07.02.2024  https://m.edsoo.ru/ff0d664e
41 Kucnotsl, ux knaccuduxanus u bu6muoreka [JOK
XHUMHUYECKHUE CBOIICTBA 12.02.2024 | https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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42 Kucnotsl, ux xkinaccuduranus u bubnunorexa LIOK
XHMHYECKHE CBOMCTBA 14.02.2024 | https://m.edsoo.ru/ff0d67ca

43 Conu, ux kiaccuukanus u bubnmnoreka HOK
XHMHYECKHUE CBOMCTBA 19.02.2024  https://m.edsoo.ru/ff0d67ca

44 Comu, ux KJI1accupuKamms u bubnunoreka LIOK
XHUMHYECKHE CBOMCTBA 21.02.2024 | https://m.edsoo.ru/ff0dfee2
I'enernueckas CBA3b MEXKIY

45 KJIaCCaMHU HEOPTaHUYECKUX bubmorexa [IOK

. 26.02.2024  https://m.edsoo.ru/00ad9474
COCAUHCHHI
[IpakTuueckas padora Ne 6.

46 Pemenue skcniepuMeHTalIbHbBIX Bbu6moteka [IOK
3a1a4 1o TeMe «OCHOBHBIE KJIACChI 28.02.2024  https://m.edsoo.ru/ffOdfee2
HEOPraHUYECKHUX COCTMHCHHI
O06o001IeHe U CUCTEMaTH3aIs

47 3HaHUH o Teme «OCHOBHBIC bubmuoreka [{OK
KJIACChI HEOPTAaHUYECKUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)

KonTponbHas pabota mo Teme
48 «OCHOBHBIE KJIACCHI bubmorexa [JOK
. 06.03.2024  https://m.edsoo.ru/00ad9a50
HEOPTaHUYECKUX COCIMHCHUI
PabGora Hag ommOKaMu.

49 EcrecTBenHbIC ceMeiicTBa bu6nunorexa LIOK
XHUMUYECKHX DJIEMEHTOB. 11.03.2024  https://m.edso0.ru/00ad9ch2
AmMdoTepHOoCTh

50 OTKpbITHE TIEPUOJIUYECKOTO bubnuotexa [JOK
3akoHa J[. . MenaeneeBbiM 13.03.2024 = https://m.edsoo.ru/00ad9ela

51 OCHOBHBIE CBEJICHUS O CTPOCHUH bubnuotexa [JOK
aTOMOB 18.03.2024  https://m.edsoo.ru/00ad9ffa
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CTpoeHue AIIEKTPOHHBIX 000JI04EK

bubnunorexa LIOK

52 aTOMOB 20.03.2024  https://m.edsoo.ru/00ada52c
IIepuoanueckas cucrema
53 XUMUYecKkux annemeHTos Jl. U. bubmorexa LOK
01.04.2024  https://m.edsoo.ru/00ada52c
MeHneneeBa
XapakTepucTuKa XUMHIECKOTO
54 3JIEMEHTA 110 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 03.04.2024  https://m.edsoo.ru/00ada342
MemneneeBa
XapakTeprucTuKa XUMHYECKOTO
55 3JIEMEHTA 10 €T0 MOJIOKECHHUIO B bu6nmorexa LIOK
ITepuoanueckoii cucreme /1. U. 08.04.2024 @ https://m.edsoo.ru/00adaébc
MemneneeBa
3HaYCHHE MMEPUOIUICCKOTO 3aKOHA
56 Y TIEPUOJINYECKON CUCTEMBI bubnmorexa LIOK
XUMHYECKUX deMeHToB Jl. U. 15.04.2024  https://m.edsoo.ru/00ada824
Menneneera
57 Honnas xuMmu4deckas CBA3b bubmmorexa [JOK
17.04.2024  https://m.edsoo.ru/00ada96e
58 KoBayieHTHast XUMHUECKasi CBS3b bubmorexa [JOK
22.04.2024  https://m.edsoo.ru/00adaab8
59 KoBaseHTHas HenosspHas u bubmuoreka [IOK
NOJIIpHAsi XUMUYECKasi CBSI3b 24.04.2024  https://m.edsoo.ru/00adac34
60 Meramndeckass XUMUYECKast CBSI3b bubmorexa I[JOK
29.04.2024  https://m.edsoo.ru/00adaab8
61 CreneHb OKUCICHUS bubmorexa [JOK
06.05.2024  https://m.edsoo.ru/00adaab9
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62 OKHCIUTEIIBHO- 1 bubnunorexa LIOK
BOCCTAaHOBUTEJIbHBIC PEAKITUU 08.05.2024 | https://m.edsoo.ru/00adae28
O06o001IeHre U CUCTEMaTH3aIUs
3HAHMH 10 TeMaM
«IIeproauyecknii 3aK0H U
NepuoInyecKasi cucremMa

63 XUMHYECKHX deMeHToB JI. W. 1 bubmorexa OK

13.05.2024  https://m.edsoo.ru/00adb076
MenneneeBa. CTpoeHHe aTOMa» U
«XUMHYECKas CBS3b.
OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUNY
KoHTposbHas pabota 1mo Temam
«Ileproanyeckuii 3aKOH U
MepUOINYECKasl CHCTEMA

64 XUMHYECKHX 31eMeHTOoB /1. H. 1 bubnuoreka [{OK
MenneneeBa. CTpoeHue aToMa» u 15.05.2024  https://m.edsoo.ru/00adb076
«XUMHYECKas CBI3b.

OKHCITUTENTBHO-
BOCCTAaHOBUTEJIBHBIC PEAKITUN
bubnmorexa LIOK

65 Pabora Han oumbKamy 1 20.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6o01IeHNE U 1 bu6moteka [JOK
cucTeEMAaTU3aIus 3HaHUI 22.05.2024 | https://m.edsoo.ru/00adb33c

67 PesepBHrlil ypok. O6006111eHNE 1 1 bubmuoreka [JOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/00ad9ch2

68 PesepBublit ypok. O6001IeHNE U 1 bubmuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

[ToBTOpEeHHE 1 0000IIEHNE

1 CBEJICHUH I10 Kypcy 8Kiacca. 1 bubnuoreka [IOK
Kiaccudukanust HeOpraHHIECKUX 04.09.2023  https://m.edsoo.ru/00adb59e
BEIICCTB U UX HOMEHKJIATypa
Knaccudukanusa XuMHuecKux

2 €aKIIMi 1O pa3TuIHbIM 1 Bubmiorexa OK
P 06.09.2023  https://m.edsoo.ru/00adb6b6
OCHOBaHUSIM
Kiaccupukanuss XuMHIecKux

3 €aKIIUH 10 Pa3INnIHBIM 1 buGnuorexa [IOK
P P 11.09.2023  https://m.edsoo.ru/00adb7e2
OCHOBaHUSIM

4 [TonsaTHE O CKOPOCTH XUMHUYECKOI 1 bubnmnorexa [JOK
peakmuu. Karanus 13.09.2023 = https://m.edsoo.ru/00adbac6

5 [ToHsiITHE O CKOPOCTH XUMHUYECKOU 1 bubnmnorexa [JOK
peakmuu. Karamus 18.09.2023  https://m.edsoo.ru/00adbcb0
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriyOIeHue

6 . 1 1
3HAHUN OCHOBHBIX PA3/ENIOB Kypca 20.09.2023
8 kiacca»

7 DNEKTPOIUTHYECKAS JUCCOIUAIIS 1 Bubmmorexa [IOK

P 25.09.2023  https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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OcHOBHBIE IOJIOKEHUS TEOPUU

bubnunorexa LIOK

8 SMCKIPONUTHASCROH Auceonuat 27.09.2023  https://m.edsoo.ru/00adc28c
(TON)
9 XUMHUYECKHE CBOMCTBA KUCIIOT KakK bubmuorexa [JOK
AJIEKTPOIUTOB 02.10.2023  https://m.edsoo.ru/00adcade
10 XUMHYECKHE CBOMCTBA KUCIIOT KaK bubmuorexa [IOK
3JIEKTPOJIUTOB 04.10.2023  https://m.edsoo.ru/00adcd68
1 XUMHYECKUE CBOMCTBA OCHOBAHUH bubnuorexa [JOK
KaK AJICKTPOJIUTOB 09.10.2023  https://m.edsoo.ru/00add448
12 XuMHUYECKHE CBOMCTBA COJICH Kak bubnuoreka [IOK
AJIEKTPOIUTOB 16.10.2023  https://m.edsoo.ru/00add5d8
13 [TonsiTHe O THIPOIU3E COCH bubmorexa [JOK
P 18.10.2023  https://m.edsoo.ru/00add8b2
[IpakTuueckas padora Ne 1.
Pemenne skciepuMeHTaNIbHBIX
14 3az1a4 1o TeMe: brbmmorexa [IOK
S ' 23.10.2023  https://m.edsoo.ru/00addbfa
«DNeKTponuTHYECKast
JIACCOITUAITHSIY
O00011eHNEe U CUCTEMATU3ALIS
15 3HAaHUU O TeMe «XUMHUUYECKUE bubmuorexa [IOK
peaklM B pacTBOpax 25.10.2023  https://m.edsoo.ru/00add9d4
AIEKTPOTHUTOBY»
KonTponbnas padota Ne2 o teme
16 «XUMHYECKUE PEAKIIUU B bubnmorexa LOK
P 06.11.2023  https://m.edsoo.ru/00addd12
pacTBOpax ANEKTPOIIUTOBY
17 PabGora Han ommmOkamu. O0mas bubnunoreka LIOK
XapaKTEepUCTUKA HEMETAJIIIOB 08.11.2023  https://m.edsoo.ru/00addecO
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OO01m1ast XxapaKTEpPUCTHKA 3JIEMEHTOB

bubnunorexa LIOK

18
VIIA-Tpynmnsl — rajoreHoB 13.11.2023  https://m.edsoo.ru/00addfe2
19 CoenuHeHNS TaJIOTEHOB Bubmorexa IIOK
s 15.11.2023  https://m.edsoo.ru/00ade104
[TpakTuueckas padota Ne 2 o Teme
20 «V3yyeHne CBOUCTB COJISTHOM Bubmorexa IIOK
v 20.11.2023 | https://m.edsoo.ru/00ade348
KHACJIOTBD)
21 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmne —xanbskorenon. Cepa 22.11.2023  https://m.edsoo.ru/00ade488
bubnuoreka [IOK
22
Ceposonopon u cymbhup: 27.11.2023  https://m.edsoo.ru/00ade64a
23 Kucinoponuasie coeTMHEHUS CEPBI Bubmorexa IIOK
poA s P 29.11.2023 | https://m.edsoo.ru/00ade64a
[IpakTuueckas padora Ne 3 o reme
24 «V3yueHne CBOUCTB CepHOU Bubmorexa IOK
v P 04.12.2023 | https://m.edsoo.ru/00adf180
KUCIIOTBI»
OO0m1as xapakTepucTuKa
25 XUMHUYECKHUX 31eMeHTOB VA- Bubmorexka HOK
06.12.2023  https://m.edsoo.ru/00ade802
rpymnmsl. A30T
bu6nmorexa LIOK
26 Amnraic. Coni aMMORHA 11.12.2023 = https://m.edsoo.ru/00adea28
[IpakTuueckas padora Ne 4 o reme
27 "TToxyueHne aMMHaKa 1 U3YUEHUE BrbmroTexa [IOK
yqv " i 13.12.2023 @ https://m.edsoo.ru/00ae027e
€ro CBOMCTB
28 Kuciaopoansie coeqnHeHns a3ora BrbmroTexa [IOK
poA s 18.12.2023 | https://m.edsoo.ru/00adec8a
29 Kucnoponasie coenuHeHus a3oTa Bubmuorexa LIOK
PO s 20.12.2023  https://m.edsoo.ru/00adec8a
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bubnunorexa LIOK

oD
30 ocop 1 ero coeamHeHMS 25.12.2023  https://m.edsoo.ru/00adeeab
31 OO01mas XxapakTepuCTHKA dJIEMCHTOB bubnmnoreka HOK
IVA- rpynnel. Yraepon 27.12.2023  https://m.edsoo.ru/00adf004
39 Kucnopoaueie coequuenus bubnunoreka LIOK
yriepona 10.01.2024 = https://m.edsoo.ru/00adf306
[IpaxTuueckas padora Ne 5.
Pemrenne skcniepruMeHTAIBHBIX
33 3ama4 1o reme «IlomyueHue bubmorexa [IOK
A I 15.01.2024  https://m.edsoo.ru/00ae0bf2
YIJIEKUCIIOTO Ta3a U U3y4YeHHE ero
CBOMCTB»
bubnunoreka LIOK
4
3 YTICBONOPOAEL 17.01.2024  https://m.edsoo.ru/00adf518
35 Kucnopoxnconepxamue bubnuoreka [IOK
OpTraHUYECKUE COCTMHEHUS 22.01.2024  https://m.edsoo.ru/00adf68a
36 Kpemuuii u ero coeiHeHUst bubmorexa [TOK
P g 24.01.2024  https://m.edsoo.ru/00adfc20
37 CuMkaTHasi TPOMBIIIUICHHOCTh bubmiorexa LIOK
29.01.2024  https://m.edsoo.ru/00adfd9c
38 ITonyueHne HEMETAILIOB bubnmorexa [JOK
v 31.01.2024 | https://m.edsoo.ru/00adfebe
[Tonyuenune BaxHEUIINX
39 XUMHUYECKUX COCTUHEHUN bubnmorexa LOK
05.02.2024  https://m.edsoo.ru/00ae006¢
HEMETAIIJIOB
40 0O000menue mo reme «Hemeranisl but6mmoreka [IOK
1 UX COEIUHEHUS 07.02.2024 @ https://m.edsoo.ru/00ae054e
41 KonTponbnas padota Ne3 o teme bubmuoteka [IOK
«Hemeramiel 1 X cOeTUHEHUSY 12.02.2024  https://m.edsoo.ru/00ae0el8
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bubnunorexa LIOK

42
Obwas XapaKkTepHCTHKA METAILIOB 14.02.2024  https://m.edsoo.ru/00ae080a
43 XUMHUYECKHE CBOMCTBA METAIJIOB bubmorexa LOK
19.02.2024 = https://m.edsoo.ru/00ae103e
44 OO61as XxapakTepuCTHKa 3JIEMEHTOB bubmmoreka [JOK
|A-rpynmsl 21.02.2024  https://m.edsoo.ru/00ael1156
45 OO01mas XxapakTepuCTHKA dJIEMCHTOB bubmmoreka [JOK
|A-rpynmsl 26.02.2024  https://m.edsoo.ru/00ae1156
46 O6mas xapakrepuctuka [1A- bubnnoreka [JOK
TPYIIIIBI 28.02.2024  https://m.edsoo.ru/00ae1278
47 O6mmas xapakrepuctuka [1A- bubmmoreka [JOK
TPYIIIBI 04.03.2024  https://m.edsoo.ru/00ae14b2
48 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubnunoreka LIOK
YCTpaHEHUS 06.03.2024  https://m.edsoo.ru/00ael4b2
[IpakTuueckas pabora Ne 6 o Teme
49 "YK&cTKOCTh BOJIBI M CIIOCOOBI €€ bubmorexa HOK
" 11.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
50 AJIFOMUHUH U €r0 COeTUHEHUS bubmorexa HOK
A 13.03.2024  https://m.edsoo.ru/00ael5e8
bubmmoreka IIOK
>1 Hereso u ero coc/mHERMA 18.03.2024  https://m.edsoo.ru/00ael5e8
2 XK
5 €JIE30 U €0 COECTUHEHUS 90.03.2024
[IpakTuueckas padora Ne 7.
53 Pemenune skcnepuMeHTaTbHBIX bubmorexa [JOK
P 01.04.2024  https://m.edsoo.ru/00ae3de8
3a/1a4 o Teme «MeTamib»
54 Koppo3sust MmeTaninoB u ciocoOsl bu6muoreka [JOK
3allIUTHI OT HEE 03.04.2024  https://m.edsoo.ru/00ae1886
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Meramnsl B ipupoge. Ilonstue o

bubnunorexa LIOK

55
METaJUTypPTUH 08.04.2024  https://m.edsoo.ru/00aelc64
56 Meramusl B nipupone. Ilonstue o bubnmnoreka HOK
METaJUIypIruu https://m.edsoo.ru/00aelc64
57 O060011IeH1E 3HAHUN 10 TEME bubnunoreka LIOK
«MeTamib 15.04.2024  https://m.edsoo.ru/00ael1d86
58 Kontponsnast padora Ne4 o reme
«MeTab 17.04.2024
Pabora Hajg omrmOKaMH.
59 XUMHYECKHI COCTaB IIAHETHI bubnnorexa [JOK
22.04.2024 @ https://m.edsoo.ru/00ae35e6
3emns
60 OxpaHa oKpy>xarouiei cpesibl ot
XUMHUYECKOTO 3arps3HEHUS 24.04.2024
bubnunoreka LIOK
61 Bemectsa 29.04.2024  https://m.edsoo.ru/00ael1750
62 X
UMUYECKHUE PEaKIuu 06.05.2024
63 OCHOBEBI HEOPraHUYECKOU XUMHHU bubnmorexa [JOK
P 08.05.2024  https://m.edsoo.ru/00ae3f50
64 OCHOBBI HEOPTraHUYECKON XUMUU bubmorexa [TOK
P 13.05.2024  https://m.edsoo.ru/00ae4270
[ToBTOpEeHme u 0600IIEHUE IO
65 teme. [ToAroToBKa K KOHTPOJIBHOM bubnnorexa [JOK
] 15.05.2024  https://m.eds00.ru/00ae4270
pabore
bubnmnoreka LIOK
66 u
TOroBaz KOHTPOIbHas padota 22.05.2024  https://m.edsoo.ru/00ae0dOa
67 AHalu3 KOHTPOJIBHOM paboTHI. bu6muoreka [JOK

IlogBenenue uToror roga

https://m.edsoo.ru/00adb33c
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68 Peseprublit ypok. O6o0mIeHnE U 1 Bu6mumotexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
YMK «Xumus. 8 knace»

1. Xumus. 8 xkinacc. Yuebnuk (aBropsl O. C. I'abpuensy, U. I'. Octpoymos, C.A.
CnankoB).

2. Metoaunueckoe nocodue. 8 kiacc (apropsl O. C. I'abpuensy, . T
Octpoymos, C. A. CnagkoB).

3. IIporpamma kypca xuMum Jijist 8—9 Ki1accoB 0011e00pa3oBaTeIbHBIX
yupexaennii (aBTopsel O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Cnaakos).

4. PaGouas tetpanb. 8 kiacc (aBtopsl O. C. I'abpuensn, C. A. Cnaakos).

5. Tetpanp 1151 1abOPATOPHBIX OIMBITOB M MPAKTHUECKUX padoT. § Kiacc (aBTOPHI
O. C. I'abpuensn, 1. B. Akcénoa).

6. XuMus B TeCTax, 3aja4ax u ynpaxuenusx. 8 kinacc (aBropsl O. C. 'abpuensH,
H. B. Tpury6uax).

7. DnexTpoHHas popma ydyeOHHUKaA.



YMK «Xumus. 9 kinacc»

1. Xumus. 9 knace. YueOnuk (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A.
Cnaaxos).

2. Meroauueckoe nocodue. 9 knacc (aBropsl O. C. I'abpuensu, 1. T
Octpoymos, C. A. CnagkoB).

3. [Iporpamma kypca xumun 151 8—9 Ki1accoB 00111e00pa3oBaTEIIbHBIX
yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).

4. Pabouas Tetpans. 9 kinacce (aBropsl O. C. 'abpuensn, C. A. Cinaakos).

5. Tetpanp 1y1st 1aGOPAaTOPHBIX OIMBITOB U MPAKTUYECKHUX PaboT. 9 kitacc (aBTOPHI
O. C. I'abpuensn, U. B. Akcénona).

6. Xumus B TecTax, 3a7a4ax u ynpaxHenusx. 9 knacc (aBropsi O.C. ['abpuenss,
. B. Tpury0uax).

7. DnekTpoHHas (hopma yuyeOHHKa.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://www.alhimik.ru. TIpeacrasiens! cienyronme pyOpUKH: COBETHI
aOUTYpPUEHTY, YUUTEIIO XUMHUH, CIPABOYHUK (O4eHb O0JIbIlast MOA00PKa TaOJIHIL
Y CIIPABOYHBIX MAaTEpUAJIOB), BecEliass XUMUs, HOBOCTH, OJIMMITHA/IbI,
KYHCTKaMmepa (MHOTO HHTEPECHBIX UCTOPUYECKUX CBEICHUN ).

2. http:/lwww.hij.ru. Xypran « XuMust v ’KU3Hb» TOHATHO ¥ 3aHUMATEIILHO

paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO IPOUCXOANT B HAYKE U MUPE, B



KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHbI# )ypHAT « XUMUKHU 1
XUMHUSD», B KOTOPOM IPEJICTABJICHBI OBITHI 10 XUMHUH U 3aHUMAaTEIbHAS
UH(OpMAIIKs, TTO3BOJISIONIUE YBICYb YICHUKOB 3KCIIEPUMEHTAIBHOM YacThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3aMoskHas uTepaTypa Mo XHMHH.

5. http://www.prosv.ru/. ITocoOwust IS y9amuxcsi, B TOM YUCIIE IS TOATOTOBKH
k utoroBoit arrecranmu (OI'D u EI'D), MmeTonnueckue mocoous 1isl yauTenen,
HAYYHO-TIONYJISIPHAs JIUTepaTypa Mo XHUMHUH.

6. http://1september.ru/. )KypHan npeaHazHaueH HE TOJIBKO I yuuTeneil. B Hém
MPEACTaBICHO OOJIBIIIOE KOJUYECTBO PA0OT YUYEHUKOB, B TOM YHCIIC
HCCIIEI0OBATEILCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIHN TOPTA
CO CCBUIKaMH Ha 00pa3oBaTeIbHbIC CAUTHI IO XMMHUH.

8. www.periodictable.ru. CoopHuk cTaTelr 0 XMMHUYECKHX dJICMCHTAX,

WJUTIOCTPUPOBAHHBIN IKCIIEPUMEHTOM.






