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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO o00mIero oOpa3oBaHUA
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 y4eOHOro TmpeaMera «XUMHS B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1o xuMuu Aa€T MPEICTABICHUE O IEJAX, OONICH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMsl, a Takxke TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XWMHUHU CIYXKXUT OCHOBOW yisi (POpMHUpPOBAHUST MHUPOBO33PECHUS
oOy4Jaromnierocsi, €ro MpeACTaBICHU O MaTepUaTIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
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 9KOJIOTUYECKOU 0€30MacHOCTH, MPOOIIeM 3I[paBOOXPaHEHUSI.

N3yuyenne xumunn:

— CHOCOOCTBYET pealv3allii BO3MOXKHOCTEH JUIsl CaMOpa3BUTUA W
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

— BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

— 3HAKOMHUT CO CNEIU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



— cnocoOCTBYeT (HOPMUPOBAHUIO [IEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIEe HampaBlieHUS B OOYYCHHH XHMHUU OOECIIEUMBAIOTCS CIEHU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIIET0 00pa30BaHMsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XHUMUHU.

CrpyKTypa coaep:kaHusi porpaMmbl 10 XUMHHU C(OPMUPOBAHA 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;

— [lepuoanueckoro 3akona /l. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— Y4YE€HUs O CTPOEHUHU aTOMa U XUMUYECKOM CBA3U;

— TMpPEACTaBIEHUH 00 3IIEKTPOJUTHUYECKOM JUCCOLMAIMU BEIIECTB B
pacTBoOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHSI U TIOJTyYE€HHS U3y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HAaHUIO U METOZaM
NIO3HAaHUsA B Hayke. M3yueHue XUMUU MPOMCXOAMT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOM HAayKHd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOr0 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 U y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUH MPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu u3yyeHnn XUMHUM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (dopMHpOBaHHE WHTEIUIEKTYaJlbHO pA3BUTON JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEeMAaTHYeCKOe MPHOOIICHHE
OoOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
MeTOoJaM MO3HaHMs, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— oOecreueHune yCcloBUi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YUaOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanne oOwmENd (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, IPUMEHATH UX NP PEIICHUN TPOOJIEM B TOBCEIHEBHON KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyaroluxcss T'YMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMK K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYCHHMs] XMMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. 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.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBasi 10JIsI XAMHYECKOTO JIEMEHTA B COSMHECHHH.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKasl peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U ONMUCAHUE
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, B3aMMOJICHCTBHE Mela C KHCIOTOMN) sSIBIICHUH, HAOMI0IeHIE 1
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JAaHME MOJENEH MOJEKYI
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakumu TopeHusi). Oxcunpl. [Ipumenenune xucimopoma. CrocoOb
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



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

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

MonsipHabiii 00bEM razoB. Pac4€Tel Mo XUMHUUYECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZI€ U B KU3HU 4YeloBeKka. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus xkucnor. Homenknarypa kuciot. dusndeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

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

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmoskapa), 03HakKoOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOMIOIeHHE 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
KaJIbllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEpPUATIOB), HCCIIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METa/UIaMU, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(POTEpPHBIE OKCHIBI
Y TUIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckonn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOIO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvecko CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

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

Crenenp  okucieHus.  OKHCIHUTEBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKncIeHNs U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITHUH, SBJSIOIIMUXCS CUCTEMHBIMU JJI OTACJBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



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

®duzuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIBI,
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

BemecTBo M XMMHYeCKasi peaKIus

[Tepunonnueckuii 3akoH. [leproanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /.
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
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOM CBSI3U. THIBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHYECKOMN CBSI3H.

Knaccuduxkaims 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHMYECKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxanuys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETICHEH OKHUCIICHUS XMMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU M TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMd C  HWCIIOJIB30BAaHWEM  METOJIa
AJIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMH4eckoil cBsizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble 3JEKTPOJIUTHI.

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 NOHBI. [loHsATHE O THApPOIN3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JCICTBUS  pa3iMyYHbIX (PAKTOPOB, HCCIEJOBAHHE  BJIEKTPOIPOBOJHOCTHU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEakUUid (TOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJylaMH, wienoyamu). XiaopoBoaopod. CossHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMH4YECKHEe 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 KHUCIOTHI, KayeCTBEHHAas peakius Ha CyJb(ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPaHEHHE B MPUPO/IE,
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. KaduecTBeHHas 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
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, Gu3nUecKue U XMMHUYECKUE 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 MpUpPOE, PU3NUECKUE U XMMHUECKHE CBOMCTBA. AJICOPOIIUSL.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBS3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TJI00AJBHOTO TMOTEIUIEHUSl KIMMaTa, MapHUKOBBIA 3¢ dexT. YrompHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
IPOAYKTHl UX MepepaloTku (OEH3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHeHue. CoenMHeHHs KpeMHUs B pupojie. O01Ire npeacTaBieHus 00 OKCu e
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpobmempl 0Ge30macHOrO  MCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMil Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



WX TPOTEKAHMSI, OIBIThL, OTPAKAIOIIHUE (PU3NYECKHME U XHUMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIMBaHMs caxapa MoJ AeHCTBUEM KOHLIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
POTEKaHus, O3HAKOMJIEHHE 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 pEAKIHWM HA HOH aMMOHHUS U
docdar-uoH W U3yUYEHHE TPU3HAKOB HUX IMPOTEKAaHMs, B3aUMOJECHUCTBUE
KOHLIEHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEIbi0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IPOTHBOTa3a, IOJIYYEHHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 337ad Mo Teme «BakHellne HeMEeTaIbl U X
COCIMHEHHUSD.

MeTtasibl U MX COeUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHEe MeTayuioB. MeTtaudeckas CBsA3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT Koppo3uu. CrijiaBsl (CTallb, UyTYH, JIOPATIOMUHNM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKcunsl u
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B Mpupoje. Pu3ndeckue U XMMHUYECKUE CBOMCTBA MAarHus 1



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

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoXAeHUE B Ipupone. 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. Okcuibl, rTuipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJB30BAHME  BHUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnmcaHue MPOIECCOB OKpaIlMBaHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB I'MAPOKCH/IA 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
UCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BeuecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
po0Iem.

Xumuueckuii IKcnepumenm:

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

MesricnpeomemHnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH JIJISI OTJCJIBHBIX MPEIMETOB
€CTEeCTBEHHO-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, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3HUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, TOJIE3HbBIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOI'0 OTHOLLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMAax MW NPaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUH XUMHUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE U XMMHYECKOM pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHbIC MOTHUBBI, HAIPABJICHHBIC HA TOJYYCHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYUYCHHIO M IIO3HAHHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) dbopMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHME I[EHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOUIIEHHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCJIEIACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH;

5) TpyA0BOr0 BOCIIHTAHHUS:

HMHTEpEC K MPAKTUYECKOMY U3YUEHUIO Tpodeccuii U TpyJa pa3IuyHOTO pojia,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHJUBUAYAJIbHOU TPACKTOPUHU IIPOJIOHKEHUS 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

AKOJIOTMYECKU 1I€J1€CO00pPa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
MpaBuJI 0€30IMaCHOTO MOBEICHUSI TIPH pabOTe C BEIIECTBAMH, & TAKKE B CUTYaIHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYPBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEJAMETHBIE PE3YJIBbTATBI

B cocraBe MeranpeIMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



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

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

Ba3oBble Jiornyeckue AecTBHA:

YMEHHUSl HMCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS 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 KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3Yy4CHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSATh B IIpollecCe TIMO3HAHUS TOHATHS (MpPEeIMETHBIE W
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MpUOOPETEHUE OIbITa TO IUIAHWPOBAHHWIO, OPTaHU3AIMH W TPOBEIACHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOWpATh, AHAJIU3UPOBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE IPUMEHATh Pa3IMYHbIE METO/bI U 3alpOChl MPU MOUCKE U 0TOOpE
MHPOpMAIllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE HCIOJb30BaTh M aHAJU3MpPOBaTh B IIpoliecce Y4YeOHOU U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
Cpelbl.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBHSA:

YMEHHS 3aJaBaTh BOINPOCHI (B Xoj€ Auanora W (Wiu) JIHUCKYCCUHU) MO
CYLIECTBY 00CYX/1aeMOM TeMBbI, OPMYIUPOBATH CBOU MIPETIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaTbl  [O3HABATEIbHOMU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPE3eHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHUSI Y4eOHOTrO COTPYJHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  JACSATENIBHOCTH  NpPU  PEILICHUHU
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).

PeryisiTuBHbBIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEIbHO OMpPEAENsATh LENU JeATEeIbHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUM 33IaHUN.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YJIbTATOB IO OCBOEHUIO 00A3aTENBHOIO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI M CIIOCOOBI



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

K koH1y 0OyueHus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHWYECKHUX IOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, TPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, CMECh (O THOPOAHAS
Y HEOJAHOPO/HAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJIsIpHasl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JO0JISI XUMHYECKOIO
3JIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHUS, XUMHUYECKass  peakuus,
KJaccu(ukaiys peakiuii: peakiuy COCIUHECHUsSI, PEaKIIUU Pa3NIOKECHHS, PEaKIIUU
3aMEILECHUs], PEaKUuu OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEII0BOU
s ekt peakiuu, SAPO aToMa, BICKTPOHHBIA CJIOM aroMa, aTOMHash OpOWTalb,
paguyc atoma, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, AaHUOH, pacTBOp, MaccoBas JOJi1 BEIIECTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX TMOHATHH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* ICTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIeHUs (hOpPMYJI BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e ONIPEAEISITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb OKHUCIIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, MPUHAIIECHKHOCTD
BEILECTB K ONpPEACIEHHOMY KJacCy CO€AMHEHUHN 1o (GopMyiiaM, BUJI XUMHUYECKOU
CBSI3M (KOBAJICHTHAs] M MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;

epackpbiBaTh cMmbica Ilepuonnueckoro 3akona JI. WM. Menaeneena:
J€MOHCTPUPOBATH MOHUMAHHUE IEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIIEMEHTOB OT MX ToJiokeHUsl B lleproauyeckoil cucteme, 3aKOHOB COXpaHEHUs
Macchl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUS, 3aKOHa
ABorazapo;

¢ ONKUCHIBATh W XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoanueckoii
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATHUS «TjaBHas moiarpynma (A-
rpynna)» u «mnobounas noarpynmna (b-rpymma)», maneie u OoJiblIME MEPUOIbI,
COOTHOCUTH 0003HaUEHUs, KOTOpBIe UMetoTCs B Tabmuie «llepuonnyeckas cucrema
xuMudeckux 3neMeHToB [[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU
CTpPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOlLIee YUCIo
AJIEKTPOHOB U pacpeIeICHUE UX O JIEKTPOHHBIM CIIOSIM);



e KJJaCCU(UUUPOBATh XUMHUYECKUE AIIEMEHTbl, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerioBoMy b PexTy);

e XapaKTEpU30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBAa BEIECTB
pa3IMyYHBIX KJIAcCOB, TIOATBEPXKIas OIMCAaHUE TPUMEPAMU MOJICKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

* IPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KayeCTBEHHOI'O
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUA B Pa3IUYHBIX
YCIOBUSIX;

e BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OopMyJie COEIUHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUYETHI M0 YPABHEHHIO XUMHUYECKON
peaxImmy;

o IPUMEHSTH OCHOBHBIE OIEPAIIMH MBICIUTEIHHON NEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AIINIO0, KIACCU(PUKALIUIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H — /I U3YUSHUSI CBOMCTB BEIIECTB M XUMUYECKUX
peakuuii, eCTeCTBEHHO-HayYHbIE METO/bl MO3HAHMUs — HAOJIIOACHUE, W3MEpPEHUE,
MOJICTUPOBAHUE, IKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

e CIIEZIOBATH MIPABHIJIAM TOJIB30BAHUS XUMUYIECKON TOCYAON U TaO0OPaTOPHBIM
00OpylI0BaHUEM, a TAaK)Ke€ MpaBuUiIaM oOpallleHUsl C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHA 110 BBINOJTHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB IIO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HbIX BeEIIECTB (BOAOpPOJAa W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATb H MPOBOJAWTH XWMHUYECKHE OKCICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUEN U KUCIIOT € TOMOIIBIO HHIMKATOPOB (JaKMycC,
dbenondTanenH, METUIIOPAHK U IPyTHe).

K konity o0y4enus B 9 kiacce rmpeIMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

e PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: XUMWYECKUN
AJIEMEHT, aTOM, MOJEKyJla, MOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CIOXKHOE
BELIECTBO, BaJICHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKAs PEaKiusi, XUMUYEcKas CBSI3b, TEIJIOBOW A(P(HEKT peakiuu, MOJb,
MOJISIpHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, INEKTPOIUTHICCKAS
JUCCOLIMAIMS, pEaKlMi HIOHHOTO 0OMEHa, KaTalu3aTop, XMMHUECKOe paBHOBECHE,
oOpatuMble M HEOOpaTHMble pEeaKlMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peaKkiuu, OKHCIUTENb, BOCCTAHOBUTENb, OKWCICHHE W BOCCTAHOBJICHHE,
annotponus, amMQpOTepHOCTh, XHWMHUYECKash CBsI3b (KOBaJCHTHAas, WOHHAf,
METaJNTMYecKasi), KpHUCTAUIMYeCKass pemeéTka, KOpPpO3us METajuioB, CILJIaBBI,



CKOPOCTh XHMHYECKOM PpEaAKUHH, NPeAesibHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

e WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHH U
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* HICTIOJIH30BaTh XUMHUECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (POPMYJI BEILIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJIENIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COSMUHEHUH 0 (hopMysiaM, BUJ XUMHYECKOU CBsI3U (KOBaJICHTHAs, HOHHAS,
METaJUINYeCcKasi) B HEOPraHMYECKUX COEIMHEHMSX, 3apsj] HMOHA MO XUMHUYECKON
dbopmyIe, xapakTep cpe/ibl B BOJIHBIX pACTBOpPaX HEOPraHUYECKUX COCTUHEHUM, T
KPUCTALUTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cMbich [lepuomnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHWMAHME: ONUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «rnobounas noarpymnmna (b-rpynna)y», mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAUEHUs, KOTOpblE HMEIOTCI B
NEPUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacnpeeNeHre ux 1Mo 3J€KTPOHHBIM CI0AM), 00bSICHATH OOLI1E 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB 3JIEMEHTOB U UX COCIMHEHUH B MpEAeiaax MajblX IEPUOIOB U
TJIABHBIX MOJATPYI C Y4ETOM CTPOCHUS UX aTOMOB;

e KJJaCCU(UUIHUPOBATh XUMHUYECKUE AIIEMEHTHl, HEOPraHUYECKUE BEILECTBA,
XUMUYECKUE peaklny (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerioBoMy 3(G(}eKTy, MO U3MEHEHHIO CTENeHEH OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATh) OOLIME M CHEUU(PUUECKHME XUMUYECKUE
CBOMCTBA MpPOCTBIX M CIIOKHBIX BELIECTB, MOATBEP)KIAs OMUCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

¢ COCTaBIISITh YPAaBHEHUSI DIIEKTPOJUTHYECKOM JUCCOIMALMUA  KHUCIOT,
IEJI0YEH U COJIeH, MOTHBIC U COKPAIIEHHBIC YPaBHEHUS PEaKIii MIOHHOTO OOMeEHa,
YpaBHEHUSI PEaAKIMM, MOATBEPKAAIOUIMX CYUIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;

 IPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT HUX CTPOCHUA,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAICHUM B Pa3TUYHBIX YCIOBUSX;

 BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MACCOBYIO



JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKLny;

e COOJIIOIATh MPaBWIIA TIOJIB30BAHKUS XUMHUUECKOM MOCYI0M U J1a00paTOPHBIM
o0opyZoBaHUEM, a TAaKKe MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKIUSIMA TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);

* IIPOBOJIUTh PEAKIIMU, TOATBEPIKIAIONINE KaU€CTBEHHBIN COCTaB PAa3JIMYHbBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ WOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIICCTB;

e IPUMEHATH OCHOBHBIC OIIEPALIMN MBICIIMTEILHON JACATEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEHNWE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBS3€U — JJISI N3yYEHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHBICE  METOJbI TIO3HAHHMS — HaAONIOJeHHEe, HW3MEepeHue,
MOJICTUPOBaHUE, SIKCIICPUMEHT (pPeabHbIN U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBo 4acoB
u/n HaumeHoBaHue pa3jiesioB U TeM K 0 dyeKkTpoHHbIE (LM POBbLIE)
NMPOrpaMmblI Bcero OHTPOJILHBIC PaKTHIECKnE o0pa3oBaTejibHbIE PeCypChI
padoThI padoThbI
Pasnea 1. [lepBoHayaibHbIe XUMHUYeCKHE OHATHS
Xumust — BakHasg 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTHUECKOU 5 bubmoreka HOK
' p https://m.edsoo.ru/7f41837c
JIEATENLHOCTH YEJIOBEKA
bubmuorexa [JOK
1.2 BemectBa 1 xumMuueckue peakiuu 15 1 https://m.edsoo.ru/7f41837c
Htoro no pazneny 20

Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB

21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuoreka [JOK
' OKCHAAX https://m.edso0o.ru/7f41837c
bu6nuoreka [IOK
2.2 Bonopona.Ilonsitue o Kucinorax u comusx 8 https://m.eds0o.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 bubnuoreka [JOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 bubmuotexa [JOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axoH u Ilepuoany

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U

eckasi cucrema xummuuyeckux 3aemMenToB /. U. MengeneeBa. Ctpoenune aToMOB.

31 [Tepuoanueckas cucteMa XUMHYECKUX 7 bubmuoreka [JOK
' snemenToB JI. 1. Menneneena. https://m.edso0.ru/7f41837¢c
Ctpoenue aToma
32 Xumudeckas cBa3b. OKHUCIUTENBHO- 8 1 bubnuotexa [JOK

BOCCTAHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c
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bu6nuoteka LIOK

Hroro o pazneny 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpems 3 Buzbmiorexa HOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
n/n NpOrpamMmbl Bcero Konrpoaknsie — Ipakrueckue o0pa3oBaTesbHbIE PeCypchl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIUK
11 [ToBTOpEeHue u yriay6ienue 3HaHUN 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakmuit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs JUCCOLIUALIMSL. 8 1 1 bubnnoreka [JOK
' XUMUYECKUE PEaKLIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubmmnoreka HOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | Somermameenes o ; BuGmores 10K
' Py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f412636
COETMHEHUS
24 sewenron Nacpymm. Yiaeponn : ) 2 Butmiorera LIOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHHH B UX COCTMHCHHS

Hroro mo pasneny 25

Paznen 3. Mera/liibl 1 X COeTMHEHUSA

. but6mmorekxa [IOK

31 Obmme crolicTha MeTaiIoB 4 https://m.edsoo.ru/7f41a636
. bubnunoreka LIOK

3.2 Baxueiinme MeTayuibl 1 UX COSOUHEHUS 16 1 2 hitps.//m.eds00.ru/7f41a636
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Uroro mo pazneny 20
Pazjnen 4. Xumus u okpyxamonas cpeaa

4.1 BemectBa 1 Matepuaisl B )KM3HU YEJIOBEKA 3 buGnuorexa LIOK
' https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 Bubmzorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

8 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uugposbie
n/n Tema ypoka Bcero Kontpoanurie  Ipaxkruyeckue U3y4YeHH s o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKW3HU 4esIoBeka. Tera U BelecTsa 05.09.2023 ' https://m.edsoo.ru/ff0d210c
2 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 bubmuoreka [{OK
XUMHHU 08.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnnorexa [JOK
oOpareHus ¢ 1abopaTopHbIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6nmorexa LIOK
pazzeneHusi cMecen 15.09.2023 = https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 Bubmiorexa [IOK
> «Pasnenerye emecen (a npumepe . 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUMCTKHU MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [IOK
22.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHue AJ1€MEHThI. 3HAKU 1 but6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 buGmuorexa LIOK
29.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmorexa IIOK
03.10.2023  https://m.edsoo.ru/ff0d2d50
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB. Butmorexa LIOK
10 Xuwiraeckas opuyna. Baxentiocts 1 06.10.2023  https://m.edsoo.ru/ff0d2eae

aTOMOB XUMHYCCKHX DJICMCHTOB



https://m.edsoo.ru/ff0d210c
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OrHOCUTEIbHAA aTOMHAs Macca.

bub6nmoreka [IOK

1 OTHOCUTEIBHAS MOJICKYJIIpHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
19 MaccoBast 1011 XUMAYECKOTO bubnunorexa LIOK
9JIEMEHTA B COCMHEHUH 13.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [IOK
MoutsipHast Mmacca 17.10.2023 = https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuorexa [JOK
XuMHUYecKasi peaKius 20.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBus IPOTEKaHUS Bbu6mmoteka [JOK
XUMUYECKHUX PEaKIui 24.10.2023 @ https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YpaBHEHHS 27.10.2023  https://m.edsoo.ru/ff0d3b88
B
| e o pmoresa 0
P . 07.11.2023  https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEaKIUii
Kn
18 peasui (cocmmmenns, passomer BuGorexa LIOK
peakdl A P . 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B.JI — Y4EHBIN-
10 swmmcroncucr. Obodwerre BuGanorera LIOK
1 AUCT: o 14.11.2023 @ https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHHA
20 Konrtponsnas padora Nel o teme bubmuoreka [IOK
«BemiecTBa 1 XUMHYECKUE PEAKIIUI) 17.11.2023  https://m.edso0.ru/ff0d4290
B — .C
n | B s Corme prsmorera 0K
yx3. POl 21.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
@ .
22 ucropoma (peaaum owicrems, BuGorexa LIOK
P ’ 21.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 aboparop n mpowmemoC BuGiorera LIOK
’ 24.11.2023  https://m.edsoo.ru/ff0d497a

[IpuMeHeHue kucnopoaa
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TennoBoii 3¢ hexkT XuMuIecKoi
pEaKIuy, IOHATHE O

bubnunoreka LIOK

24 TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 28.11.2023  https://m.edsoo.ru/ff0d4790
U HJIOTCPMUYCCKUX PEAKIUAX
35 | Sapmmene sonyma, enocan e Bumorera LIOK
P %, 01.12.2023 https://m.edsoo.ru/ff0d4cda
PEIOTBPAIICHHS
26 cllomyeenme w roSsparne meropora Bummorexa L1OK
v oIp poaa, 05.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YUYEHHE €TI0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe bubnunoreka LIOK
BeulecTBo. Haxoxienue B npupojie 08.12.2023  https://m.edsoo.ru/ff0d4dd0
28 du3nyeckrue U XUMUYECKHE CBOMCTBA bubnunoreka LIOK
Bozopoaa. [I[pumeHnenue Bomopoaa 12.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IlonsaTne 0 KMCIOTAaX U COJIAX Bubmiorexa LIOK
15.12.2023  https://m.edsoo.ru/ff0d50d2
30 CniocoObI moTy4eHus BOAOPOia B bubmuoreka [IOK
nabopaTopuu 19.12.2023  https://m.edsoo.ru/ff0d4dd0
IT 04
30| loeonmte n cobupesne soxopoms Bumorera L1OK
1 onp FOpoAa, 22.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MounsipHblii 00BEM Tra3oB. 3aKOH bubmuoreka [IOK
ABoraapo 26.12.2023  https://m.edsoo.ru/ff0d542e
B N
3| nemcorsn ress ne org wmcernony bummorexa LIOK
m My 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY
B N
o | Hormeees b e Busorea 0K
yp  peaxdl N 09.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHU ra30B
35 du3nyeckue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
BO/IbI 12.01.2024 | https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [lousrue 00

bub6nmoreka [IOK

36 WHIUKAaTOpax 16.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTEIb.

37 HackbliieHHbIe ¥ HEHACHIIIICHHBIC bubmuorexa [{OK
pacTBOpbl. MaccoBasi J0J1s1 BEIIECTBA B 19.01.2024  https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTuueckas padora Ne 5 o reme

38 «[IpuroroByieHue pacTBOPOB C Bbu6mmoteka [JOK
onpeeIEHHON MacCOBOM J10JIei 23.01.2024  https://m.edsoo.ru/ff0d5eba
PAcTBOPEHHOIO BEILECTBA»

39 KonTponbnas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» 26.01.2024 @ https://m.edsoo.ru/ff0d6342

40 OKcHIBI: cOCTaB, KIIaCCU(PUKAIINS, bubnunoreka LIOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d664e
[TonyuyeHne n XuMU4eCKHE CBOMCTBA

41 I(I/ICJ'Iy;[HbIX OCHOBHBIX ¥ aM()OTEPHBIX bubmnorexa LIOK

’ 02.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nmorexa LIOK
HOMEHKJIATypa 06.02.2024  https://m.edsoo.ru/ff0d67ca

43 ITony4yeHue U XMUMUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUUI 09.02.2024  https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kinaccudukanms, bubnmorexa LIOK
HOMEHKJIATypa 13.02.2024  https://m.edsoo.ru/ffOdfee2

45 [lonydyeHne n XuMH4YECKUE CBOKCTBA bubmuorexa [IOK
KHCJIOT 16.02.2024  https://m.edsoo.ru/ffOdfee2
Counu (cpenHue): HOMEHKIATypa

46 CHOCOéBII) Hli)nyq)eHm{ XI/IMI/I‘—IZEKI’/IG bubnmorexa LIOK

N ’ 20.02.2024  https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTuueckas padora Ne 6. Perenue

47 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe bubmuoteka [IOK

«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 23.02.2024  https://m.edsoo.ru/00ad9b7c

COECTUHEHUI)
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48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnmnoreka HOK
HEOPraHWYECKUX COCAMHCHUI 27.02.2024  https://m.edsoo.ru/00ad9a50
49 O000I11IeHNE U CUCTEMATU3ALIUS bubnunorexa LIOK
3HAHUU 01.03.2024  https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 "Oozlljg](a)gzllzalilnr;icif ieoprgl({)I/ITt:iiHX buGnuorexa LIOK
o 05.03.2024  https://m.edsoo.ru/00ad9ela
COCTUHEHUI
I1
1 | e Busorsa 101
) 08.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
n .
52 HZEESSEEEEE:: CSI?::(;):MP; XUMHUYECKUX buGnuorexa LIOK
12.03.2024  https://m.edsoo.ru/00ada52c
anemenToB /I. 1. Menaeneera
53 [Tepuompl, TPyYIIIBI, MOATPYIIIBI buGnuorexa LIOK
’ ’ 15.03.2024 = https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
anep. M3otomnsl 29.03.2024  https://m.edsoo.ru/00ada342
C 0
55 atowon sreverron [lepromiicero BuGiorera LIOK
PHOA 02.04.2024  https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubnuoreka [{OK
[lepunonnueckoii cucreme /1. U. 05.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepronnyueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MPaKTUKHU. [I. bubmuoreka [IOK
N. MenpneneeB — y4uéHbIH, IeAaror u 09.04.2024  https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DIIEKTPOOTPUIIATETLHOCTh aTOMOB bubmmoreka [JOK
XUMHYECKUX JIEMEHTOB 12.04.2024  https://m.edsoo.ru/00adaab8
59 HoHHas xuMu4ecKkast CBsI3b bubmorexa LIOK
16.04.2024  https://m.edsoo.ru/00adac34
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60 KoBaneHntHas nonsipHas XxumMu4ecKkast 1 bubnmnoreka HOK
CBSI3b 19.04.2024  https://m.edsoo.ru/00adaab8

61 KoBanieHTHas HenonspHas 1 bubmmoreka [JOK
XHMHYECKasl CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab9

bu6nmoreka [IOK
62 Crenex okueeHHA . 26.04.2024 https://m.edsoél.ru/OOadanS

63 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakiu 30.04.2024  https://m.edsoo.ru/00adb076

64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 Bubmorexa LOK
07.05.2024 = https://m.edsoo.ru/00adb076

o | bt | Bsmorea 0K
CBSI3by 14.05.2024  https://m.edsoo.ru/00adb486

66 Peseprublii ypok. O600IIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHuil 17.05.2024 @ https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O0001IIEHNE U 1 bu6mmoteka [IOK
CHCTeMaTH3aIrs 3HaHUI 21.05.2024  https://m.edsoo.ru/00ad9ch2

68 PesepsHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
CHCTEMAaTU3alusl 3HaHUH 24.05.2024 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
n/n Tewa ypoka Bcero Ko;npo.m;nme HpﬁaKanecRue H3yuyeHuss = oOpa3oBaTejibHbIE
padoThI padoThI pecypesI
[lepuoanueckuii 3aK0H.
1 [Teproguyieckasi cucteMa XUMHYECKUX 1 06.09.2023 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/00adb59e
sneMenToB [. 1. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
N bubnuoreka [{OK
2 XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX 1 09.09.2023 https://m.edsoo.ru/00adbb6
MIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 13.09.2023 BI/I6J-II/IOTeKa 1HOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2
4 Bupl xumuueckom CBSI?I/I W THIIBI 1 16.09 2023 BI/I6J"II/IOTCK8. HOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IloBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1 20.09.2023
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
Knaccudukanms XuMruaeckux peakiuit bubnnorexa [JOK
6 1 23.09.2023 .
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOUN
bubnmorexa LIOK
7 peakiuu. [loHsTHE O TOMOTEHHBIX U 1 26.09.2023 https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEaKIIHSIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh bu6nunorexa LIOK
8 . 1 30.09.2023 .
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHCIUTEITFHO-BOCCTAHOBUTEIBHEIC 1 04.10.2023 bu6nunorexa LIOK

peaxiuu

https://m.edsoo.ru/00adcade
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Teopus 3AEKTPOIUTUYECKON

bub6nmoreka [IOK
10 mucconuanyy. CUIIbHBIE U ClIa0bIe 07.10.2023 https://m.edso0.ru/00adcd68
DIIEKTPOJIUTHI
. bubnunoreka LIOK
11 Honubie ypaBHEHUS peaKIuit 11.10.2023 https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
N N bubnunoreka LIOK
12 OCHOBAaHUI1 B CBeTequeI[CTaBJIeHI/II/I 00 14.10.2023 https://m.edso0.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
XuMHUYECKHEe CBOMCTBA COJICH B CBETE BuGmorexa LIOK
13 MIPEJICTABICHUIA 00 ICKTPOIIUTUYCCKOM 18.10.2023 https://m.edsoo.ru/00addgb?
JIACCOLNAIIAN
. bubnuoreka [{OK
14 [Tonsatue o runponuse comneit 21.10.2023 https://m.edsoo.ru/00addod4
. bubnunoreka LIOK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 25.10.2023 https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1. «Pemienue bubnmnoreka HOK
16 28.10.2023 .
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
K oota Ne2
17 «é’ﬁlﬁﬁﬁ’ﬁfﬁi&i nceommam 08.11.2023 Dubmmorexa IIOK
) T https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0m1as XxapakTepucTHKa rajJoreHoOB.
. bubmmoteka IIOK
18 XVMHYECKHE CBOWCTBA HAa MIPUMEpPE 11.11.2023 https://m.edsoo.ru/00addfe2
XJiopa
X .C
19 xnmmcomns ZioﬁngﬂaH?oﬁﬁgzit 15.11.2023 budmiorexa HOK
’ ’ - https://m.edsoo.ru/00ade104
IIPUMCHEHUE
IT 6ota Ne 2
20 «ﬁii;?{:i;l(eagorimosg anototen, 18.11.2023 bnbmiorexa HOK
. N i - https://m.edsoo.ru/00ade348
U3y4eHUe e€ CBOWCTBY»
Borurcnenus mo ypaBHEHUAM
21 XUMUYECKHUX PEaKIUi, ECITH OJIUH U3 22.11.2023 bubmorexa LJOK

pEareHToB JIaH B U30BITKE

https://m.edso0.ru/00ade488
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OO0m1as XxapakTepucTHUKa 3JIEMEHTOB

bu6nmoreka [IOK

22 VIA-rpymimsl 25.11.2023 https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
N N bubmuorexa [JOK
23 Haxoxnenwne cepsl u eé coev)mHeHm/I B 29.11.2023 https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOICTBA cephbl
CepoBoaopo, ctpoenue, pusndeckue u bubmmoreka [JOK
24 XUMUYECKHE CBOKCTBA 02.12.2023 https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHast KHCIIOTa
> bubmmoreka [JOK
25 (bU3HYEeCKUEe U XUMHUYECKUE CBOMCTBA, 06.12.2023 https://m.eds0o.ru/00adea2s
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALLUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
MIOJIyYEHUS CEPHOI KUCIIOTHI. Bu6mmoteka [JOK
26 XUMHUYECKOE 3arpsi3HEHUE 09.12.2023 https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
CepbI
97 Brruuciienne MaccoBoii JOJIH BBIXOIA 13.12.2023 BI/I6J"II/IOTeKa HOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE B bubmuoreka [IOK
28 16.12.2023 i
npupoze, pU3NUecKre U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOICTBA
A
20 xmamsecre gﬁi:ﬁ?ﬁifweme i 20.12.2023 bromiorexa LIOK
’ o https://m.edso0.ru/00adf004
IIPUMCHEHUE
IT 6ota Ne 3
30 onyenne avamaa, msysenie ero 23.12.2023 Dnomorexa LHOK
. ’ o https://m.edso0.ru/00adf180
CBOMCTBY»
A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
31 XUMHYECKHUE CBOMCTBA 27.12.2023 https://m.edso0.ru/00adf306
30 Hcnonp30BaHne HUTPATOB M COJICH 10.01.2024 bubnmnorexa [JOK

AMMOHHS B KaUCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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yno0opeHuit. XuMrU4ecKkoe 3arpsi3HeHIe
OKpY’KaroIlle cpeibl COeAMHEHUSIMU
aszora

®ochop. Okcun dhocdopa (V) u

bubnunoreka LIOK

33 dbochopnas KHCIOTa, dbuznveckue u 13.01.2024 https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOWCTBA, MOJTyYCHHE
Ucnonb3oBanue hocdaToB B KauecTBE
MUHEPATBHBIX YIOOPEHHIA. bubmmoreka [JOK
34 3arpsi3HEHUE TPUPOAHON CPEIbI 17.01.2024 https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHue B IpUpo/ie, 20.01.2024 Bbu6moreka [JOK
bu3HYECKHEe M XUMUIECKHE CBOHCTBA T https://m.edsoo.ru/00adfd9c
Oxcuppl yraepona, ux Gu3ndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubnuoreka [IOK
36 24.01.2024 .
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepoaa (1V)
N bubmmoteka IIOK
37 VYronbHas KucnoTa u €€ conu 27.01.2024 https://m.eds00.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. 31.01.2024 bubmuoteka [IOK
KauectBennas peakius Ha kapOOHaT- T https://m.edsoo.ru/00ae027e
noH"
[lepBoHauabHBIE TOHATHUS 00
bu6nmorexa LIOK
39 OpPraHMYECKUX BEIIECTBAX KaK O 03.02.2024 https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoa
. but6mmorexa [IOK
40 KpeMmuuii u ero coennnenus 07.02.2024 https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
a1 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 10.02.2024 bubmmoreka [JOK

«BaxHeln1me HeMeTalIbl U UX
COETUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTtponsnast padora Ne3 o reme

N bubmuorexa [JOK

42 «Baxxueimme HeMeTaIbl U UX 14.02.2024 https://m.eds00.ru/00ae0e18
COCTMHCHUS)

OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 MerTtannuueckas cBsi3b U 17.02.2024 BI/I6J'-II/IOTeKa HOK
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJLIOB.

. . bubnuoreka [{OK

44 DNEKTPOXUMHUYECKUH Psijl HAllPsHKEHUN 21.02.2024 https://m.eds0o.ru/00ae1156
METaJIOB
OO6mue criocoObl MOTyYEHUSI METAILIOB.

CnnaBel. Beruncnenus no ypaBHeHUsIM Bbu6mmoteka [JOK

45 . 24.02.2024 .

XUMHYECKUX PEaKIUi, €CJIu OAUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
bubmmoteka IIOK

46 [ToHsITHE O KOPPO3UH METAIIOB 28.02.2024 https://m.eds0o.ru/00ae1278

bu6nunorexa LIOK

4t IHenoursie meTanb! 02.03.2024 https://m.edsoo.ru/00ae14hb2

bubmmoteka IIOK

48 Oxcuapl ¥ TMAPOKCHUIBI HATPUS U Kallus 06.03.2024 https://m.eds00.ru/00ae14b2
[[lenoyHO3EMENBHBIE METAIITBI — bubmmoteka IIOK

49 KaJIbIIMA U Mardui 09.03.2024 https://m.edsoo.ru/00ael5e8

. but6mmorexa [IOK

50 Baxwueiimnmme coeTMHEHUS Kbl 13.03.2024 https://m.eds00.ru/00ae15e8

51 O06o001IeHre U cucTeMaTr3aIus 3HaHUH 16.03.2024
JK&cTKoCTh BOJIBI M CIIOCOOBI €€ but6mmorexa [IOK

52 YCTpaHEHUS 27.03.2024 https://m.eds00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme

53 "YKECTKOCTH BO/IBI U METOJIBI €€ 30.03.2024 bubnmorexa LIOK

ycTpaHeHus"

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubnunoreka LIOK

54 Amomminii 03.04.2024 https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U Bu6muotexa [JOK
95 TUJIPOKCHUIA 06.04.2024 https://m.edsoo.ru/00aelc64
bubnunorexa LIOK
56 Keneso 10.04.2024 https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCUIBI U COJIM JKeJe3a bubmmoreka [JOK
S (1) u xene3a (111) 13.04.2024 https://m.edsoo.ru/00ae35e6
58 O0001IeHNe U CHCTeMAaTU3alns 3HAHUN 17.04.2024
[IpakTuueckast padora Ne 7. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 M0 TeMe bubmmoreka [JOK
59 «BaxHeie MeTalibl U UX 20.04.2024 https://m.edsoo.ru/00ae3de8
COETUHEHUS
Borurcnenus mo ypaBHeHUAM
XUMHUYECKHUX PEAKIIHA, €CJIH OJIUH U3
peareHToB JIaH B U30BITKE WIN bubmmnoreka HOK
60 COAEPKUT IpuMecH. Beruncnenus 24.04.2024 https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIX0OJIa MPOAYKTa
peaKIuu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 27.04.2024
KonTponbHnas padora Ne4 o Teme
62 «BaxxHeume MeTalIbl U UX 04.05.2024
COCTUHEHUS)
BemecrtBa u maTepuansl B but6mmorexa [IOK
63 IIOBCEIHEBHOU KU3HU YeI0BEKa 08.05.2024 https://m.edsoo0.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bubmuorexa [IOK
64 OKPY’KaIOILEeH Cpebl 11.05.2024 https://m.edsoo.ru/00ae4270
Ponb xumuu B pelieHun bu6muoreka [JOK
65 9KOJIOTHYECKUX MpobIeM 15.05.2024 https://m.edsoo.ru/00ae4270
66 Peseprubriit ypok. O6001eHue 1 18.05.2024 bubnunorexa LIOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo0.ru/00ae0d0a



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

Peseprublit ypok. O6o0mIeHnE U bubnuoreka [JOK
67 cUCTeMaTH3alus 3HaHUH 1 22.05.2024 https://m.edsoo.ru/00adb33c
PesepBHblii ypok. O6006111eH1E 1 bubmmoreka [JOK
68 cucTeMaTu3aIus 3HaHui 1 25.05.2024 https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

* Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknmonepHe obmectBo «M3narenbetBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. 'abpuensu O. C., Bockob6oiinukona H. I1., SmrykoBa A. B. HacronbHas
KHUTa yuurtend. Xumus. 8 ki1.: Metoaundeckoe rnocooue. - M.: Jlpoda, 2021.
2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. ['aGpuensina
«Xumusy. 8 kimacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensina
«Xumust». 9 xkiace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHosorudeckue kapthl K yueonuky O. C. I'abpuensna « Xumus.
8 kimaccy : Mmetoauueckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorndyeckue kaptol K yueonuky O. C. ['abpuensna « Xumusi.

9 kmaccy : meronmueckoe mocodue / JI. . AcanoBa. — M. : Jlpoda, 2018



7. Xumus. 8 ki1.: KonTponpHbie U mpoBepouHbIe paboThl K yuebnuky O. C.
INabpuensna «Xumus. 8» / O. C. N'abpuensn, I1. H. bepeskun, A. A. YakoBa

u ap. - M.: poda, 2022.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUN

http://him.1september.ru Equnas xomekius LIOP: IIpeameTHas KoUIeKIys
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcniepuMeHThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast oumiiaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuyeckas XUMUs: 3JCKTPOHHBIA YU4SOHUK ISt
CpEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpeITHIA KOJLISIK: XUMUS
http://www.chemistry.ru JluctaniimoHHas oJIMMITHAA IO XUMUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT
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