MUHUCTEPCTBO MPOCBEINIEHUA POCCUIICKOM ®EJIEPAIIIN

MuHucTepcTBO 00pPa30BaHUS U HAYKH YAMYPTCKOi PecmyOaukn

YupasJienne o0pa3zoBaHusi AAMUHMCTPpanuu ropoaa Maxescka

MBOY COII Ne84
PACCMOTPEHO COI''TACOBAHO
PykoBoautens PMO ITpoTokon

3aceJaHus Me1aroru4eckoro
cosera Nel7
B.1O. Kanpuenopa OT «28» aBrycta2023 r.

[IpoTokon
3aceganust MO Ne 1
oT «25» aBrycta2023 r.

YTBEPXIEHO

Jupekrop
MBOY COIII Ne 84

O.U. bepesuna
[Tpuxkas Ne 145
ot «01» cenTs6ps2023 r.

5epe3'/| Ha I'Io,qnmcaHo

uudposon
noanvcbto: bepesrHa

On bra Onbra ViBaHOBHa

[ata: 2024.10.09

BaHOBHA %0:53.01 +0a00

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb)

Ut o0ydarommxcs 8 — 9 Kiaccos

ropoa Nxesck,2023



INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 0O0Mmero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (deaepalbHO pabodeil MmporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHIICTIIIUU TPETIOAaBaHUs YICOHOTO TIPeIMeTa « X UMHUSI
B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum ma€T TPENCTABICHUE O IIENSIX, OOIIEH CTpaTteruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeameTa, yCTaHaBIMBAET  00s3aTesbHOE peIMETHOE coJiepKaHue,
IpeaycCMaTpuBaeT paclpeleeHue €ro Io KilaccaM M CTPYKTYpUpPOBAHHUE IO
paszzmenaM W TeMaM MPOrpaMMbl TIO0 XHMHH, ONpPENesieT KOJIMYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEH  OOYyYalomuXCs, OMNPEeAeIIeT BO3MOXXHOCTH TMpeaMera s
peann3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3y4ueHus MpeMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENILHON JAESITENbHOCTH OO0YYalollerocsi Mo OCBOEHUIO
y4e0HOTO CO/IepkKaHUSI.

3HaHWE XWMHUHM CIYXXUT OCHOBOW 1Jisi (HOPMHUPOBAHMS MHUPOBO33PEHUS
oOyyJarouierocs, ero npeacTaBICHU O MaTEPUAILHOM €IWHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpyeMble XUMHEH NpPeICTaBICHUs O B3aMMOIPEBPAIICHUSX
DPHEPTrUM W 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PyHKITMOHAIILHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATIEHOMN JICATEIBHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCSl;



CHOCOOCTBYET (OPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B OKOJOTHYECKOE
00pa3oBaHKe 00yYArOITUXCSI.

JlanHble HampaBieHUs B OOyYE€HUH XUMUU OOECMEUYMBAIOTCS CHEIH(PHUKOM
colep)kaHus  y4eOHOro mpeAMeTa, KOTOpBIM  SIBISIETCA  IMEJarormyecku
allaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHM XMMUU Ha ONpPEACIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIMMHUCA CHCTEMbl TMEPBOHAYAIBHBIX MOHITHH XHWMHH, OCHOB
HEOPraHWYeCKOM XUMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX [OHSATUHI
OpraHN4eCKON XUMUH.

CrpykTypa coaepxaHHsi MporpamMmbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO noaxoaa K e€ uaydyeHuro. CoaepikaHue CKIAAbIBAETCS U3 CHCTEMBI
INOHATHM O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XMMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIo ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOH CBA3Y;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKON JUCCOLMALMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJJHOTO
YPOBHS K JAPYroMmy, BBINONHAS (PYHKUMHM OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH NPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUs
M3y4acMbIX BEILECTB.

OcBoeHue TmporpaMmbl IO XHMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOW IpUPOJIbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M
METOJAaM IO3HaHUs B Hayke. V3ydeHne XMMHMM NIPOUCXOIUT C INPHUBIICYECHUEM
3HAaHUW W3 paHee U3YYEHHBIX YYEOHbIX HpeaMeToB: «OKpyXKarolui MUp»,
«bunonorus. 5—7 xknacce» n «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHMHM XUMUU MPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB
XMMHMUYECKON HayKd KakK 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBHI.
3amaya y4yeOHOTO MpeAMeTa COCTOUMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HAyKH, B



OpUOOLIEHUM K HAy4YHbIM METOJaM T[O3HaHUs TpU H3YyYEHUU BEUIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATEIILHOW U Y4€OHO-UCCIIEI0BATENbCKON
NEATETLHOCTH, OCBOCHHMHM TIPaBWJ OE30MacHOTO OOpaIleHHs C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipy M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BaXKHOE
3Ha4YE€HHE MPUOOPEIN TaKue 1ENH, KakK:

— (dopmupoBaHHe MHTEJUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOYy4YEeHUST HA  CUCTEMATHYECKOE MPUOOIIECHHE
o0ydJaronmxcsi K CaMOCTOATENIbHON I03HABATEIbHON JN1€ATEIbHOCTH, HAyYHbIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecnedyeHue yCaoBUM, CIIOCOOCTBYIONMIUX MPHUOOPETEHUIO 00yYarOIIUMUCS
OTbITa PA3HOOOPA3HON MAESITEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHI[MI), MMEIOUIMX YHUBEPCAIbHOE 3HAYCHHUE A
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSACHITH U OILICHUBATH SIBJICHUSA
OKPY’KaIOILIETO MHPA, MCIOJIb3Ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YyUYEHUU
XUMUHM, NPUMEHSITh HMX MPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOMIMXCSd TyMaHUCTUYECKUX OTHOUICHHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM MJisE BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIEJISAX
COXPaHEHUS CBOETO 310POBBS U OKPYKAIOIIEW NPUPOJHOMN CPENBL;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIINEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HANPABICHHOCTH AAIBHEUIIIETO
00yueHus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX I H3Y4YEHUST XHUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanwsi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HH 4YeJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemiectBa. du3nMueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsiTue 0 MeTojax Mo3HaHUS B XUMHH. YUCThIE BellleCTBA U CMECH.
CriocoObI pa3faesieHust CMECei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuueckasi ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOT0 3JIEMEHTa B
COEMHEHHUH.

KonnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX e€IuHUI] BemnlecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Ou3nyecKue U XUMHUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaAKU.
3aKOH COXpaHEHHUs MacChl BeIleCTB. XUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PeaKIil (COeIMHEHUS, PA3JI0KEHNUs, 3aMEIlICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOHW IMOCYI0H, MpaBuiaMu padOTHl B J1a00OpaTopuu 1
npuémMamMu 00paIeHus ¢ JJabopaTopHbIM 00OPYAOBAaHUEM, N3YUEHUE U OINMCAHUE
dbu3nueckux CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHIEHCAlMsI BOAbI) U XMMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
MEJTHOW TTPOBOJIOKU, B3aMMOJICHCTBHUE MeJla ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE kese3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHUE CIOCOOOB PA3JECHHs CMECed: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHON
coid, HaOJIOJEHWEe U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIAEHUS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MHpUpoae, (PU3MYEecKHe U XUMHUYECKUE
cBoicTtBa (peakiuu ropenusi). Oxcupapl. [lpumenenuwe kucinopoga. CrocoObl



NOJIy4eHHUs] KUclopofa B JabopaTopuu W IPOMBIIUIEHHOCTUH. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTpornHas MoAupUKaIsa KUCI0poa.

TemnoBoit 3hdexT XUMHUECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(peKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxoknenwe Bogopona B
npupoae, (GU3MYECKUEe UM XUMHUYECKHME CBOKICTBA, MPUMEHEHHE, CIOCOObI
noxyuyenus. KucinoTsl u conu.

Mossipablii 00BEM Ta30B. Pac4€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsIL
HacelllieHHbIE M HEHACBIMICHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B MpUpoje U B KU3HU 4esnoBeka. KpyroBopoT BObI B MPUPOJE.
3arps3HeHre NpupoaHbIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanus neopranudeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMOTepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHnue okcuaoB.

OcHoBanusa. Kiaccupukanus ocHOBaHHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. dusnyeckue U XUMHUYECKHUE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUH.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucior. Ousnyeckne u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimoB H. H. bekerona.
[lonyuyeHne KHUCIIOT.

Conu. Homenknatypa coseil. @U3N4YECKUe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue coneu.

['eHeTnUecKkas CBSA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJCPKAHUA KUCIOPOJa B BO3IyX€E, IMOJyUYCHHE,
coOupaHue, pacno3HaBaHHE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (moXapa), O3HAaKOMJIEHWE C oOpasllaMh OKCHIIOB U
OTMICAaHWUE WX CBOKMCTB, TMOJy4YeHHE, COOMpaHWe, pACIIO3HABAHWUE W H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposaa ¢ okcupoM meau (1)
(BO3MO>XHO HCIIOJIb30BAHUE BUEOMATEpUAIOB), HAOMIOAEHUE 00pa3loB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJAEHCTBUE BOABI C METAJIAMU
(HaTpueM ©  KaibllueM) (BO3MOXKHO HCIMOJIb30BAaHHE BHJICOMATEPHUAIIOB),



UCCJeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJI0ICHE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHCIOT M IIEJOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMHA HEUTpaIu3alrH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
DKCHEPUMEHTANIbHBIX 3a/ady Mo Teme «BaxHellne Kiacchl HEOPraHWYECKUX
COEIMHEHUIN).

Iepunoanuyecknnt 3akoH u Ilepuoamyeckass cucreMa XHMHUYECKHX
iemMenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbIC PeaKIUU

[lepBble TOMBITKM KIAcCU(PUKALMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METAJLIbI,
raJIOTeHbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

ITepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKUX DJIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas u  JJIMHHOMNEpuUoAHass  (OpMbI
[Tepuognueckon cucrembl xumuueckux anemMeHToB [l. . MenneneeBa. [lepuobl
u rpynnbl. Ou3nyecKud CMBICH IOPSAAKOBOIO HOMEPA, HOMEpPOB IIepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaTOMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XMMHYECKOIO
AJIEMEHTA I10 €ro nojoxeHuro B Ilepnoanueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuTusA Hayku W npaktuku. . M. MenneneeB — yu€Hbl n
rpa)KJaHVH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJjisipHass M HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponiecchbl OKUCIeHUs U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX  PEaKIUN
(ropeHue, peakiuu pa3aoKeHusl, COSUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU M3YYCHUMM XUMUH B 8 Kilacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAaHWE Kak OOIIMX €CTECTBEHHO-HAayUYHBIX
NOHATUH, TaK U MOHATUH, SABJISAIOIIUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHBbIE TOHATUSA: HAYYHBIA (pakT, THUMOTE3a, TEOPHUs,
3aKOH, aHaJlMW3, CHHTE3, KiIacCupuKalus, NEPUOAUYHOCTb, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE, MOJIEIb, SIBJIICHHE.

@dusuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIIbI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ras, (GU3NYECKUE BEIWYUHBI, €TUHUIIBI
U3MEPEHHUs], KOCMOC, IUTAHETHI, 3BE€37bl, COonHIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpagusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE NCKONAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkus

Ilepuonnueckunt 3akoH. Ileproanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKHUX DJIIEMEHTOB IME€PBBIX TPEX MEPUOAOB, Kalusl, KalbLHUs U HX
COCIMHEHMI B COOTBETCTBUM C IIOJIOKEHHUEM JJeMEHTOB B Ilepmomnueckon
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BellecTBa: BUABl XWMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBAa BEUICCTB, OTHOCSINMXCSA K Pa3Iu4HbIM KjaccaM HEOPTraHWYECKHX
COCUHEHNN, TEHETUYECKas CBSA3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PeakIfil Mo pa3iInyHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUUU BEIIECTB, MO TEIIOBOMY 3(pQeKTy, IO
U3MEHEHUIO CTENEHENW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKHE
YpaBHEHUSL.

[Tonsitue o ckopoctu xumudeckoi peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakuusx. IIoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakumsx. Ilonsatue o karamuse. [lonsaTne o xumuyeckoM paBHoBecuu. MDakToOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M IO0JOKEHWE XUMHUYECKOTO
PaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLWH,  JAJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKLUu. CocraBneHue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHA C  HCHOJb30BAHHEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopus PNEKTPONUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHUCCOLMAIMU BEIIECTB C Pa3IMUYHBIMH BUJAMU
xumMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U CTA0bIE SJIEKTPOJIHUTHI.

Peakuuu noHHoro oomMeHa. YcinoBusi NpOTEKaHUs peakluii HOHHOTO 0OOMEeHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBaHMW W cCoOJed B CBETE MPEJACTaBICHUNA OO0 AIEKTPOIUTHUECKON
nuccorumanuu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O rUapOIN3€e CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOZEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB W HEMETaIOB (rpadura W anmasa), CIOXKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, MpoLecca AUCCOUMALNM KHUCIOT, WIEJIOYEed M COJeH
(BO3MOXXHO  HCMOJB30BAaHME BUJEO MaTEpPUaAOB), MPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHWS  peakluuii HOHHOro  oOMeHa
(oOpazoBanme oOcajaka, BBIIETICHUE Ta3a, oOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiMy pas3lIoKEeHUs, COCIMHEHNs), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHUE
AKCIEPUMEHTAILHBIX 3a]1a4.

HeMmeTaunibl 4 MX coeIMHEHU S

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHre W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHME CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOAEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HAa OPraHW3M 4YeJoBeKa. BakHeHIMe XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3HUUYECKUE U
XUMH4Yeckue cBorcTtBa. OKCHABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3nUecKne ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kacca KHUCJIOT U crnenududeckue). XUMHYECKHUE PEaKINH,
JeXale B OCHOBE IPOMBIIUIEHHOTO CIOCO0a MOJYyYeHUS! CEPHOW KHCIOTHI.
[Ipumenenue cepHor KUciaoThl. COaM CEpHOM KUCIOThI, KAUECTBEHHAS pEaKLUsl Ha



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUN B Mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAroIIel cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro MPEAOTBPAILCHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIECHUA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dbusnueckue u XumMnueckue cBorcta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUMHUYECKHUE CBOMCTBA, MOJydyeHue v npuMeHeHue. Conu aMMOHMUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJiydeHHe, (HU3UIECKUe M XUMUYECKUE
CBOHMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHeE).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
yno0opeHuil. XuMu4yeckoe 3arps3HeHre OKPY>KaloIIe Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MTOXAW, 3arpsi3HEHHE BO3AyXa, IMOYBBI W BOJ0EMOB). Docdop,
annoTpornueie Monupukanuu ¢ocdopa, (usMUEeCKUe U XMMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u bochopHas kuciaoTa, pU3MIECKUE U XUMUIECKUE CBONCTBA,
nonyueHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATbHBIX YI0OPEHUN.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEepHbIE  CTEMEHU  OKUCJICHHUA.  YTJIEpOH,  aJUIOTPOIHbIE
MoAu(UKAIMK, PACIPOCTpaHEHUE B TPHUPOAE, (PU3NUECKHE U XUMUYECKUC
cBoicTBa. Ancopouusa. Kpyrosopot yraepona B npupone. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIyYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza rioOampbHOrO MOTEIUICHHS KIWMaTa, MapHUKOBBIN
s dexT. YronpHas KucioTa u €€ Coiu, uX (PU3NIeCKre U XUMUYECKHUE CBOWCTBA,
noyiyyeHue u mnpumeHeHwe. KaudecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KAaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He(Tb),
NPOAYKTHl UX mMepepaboTku (OEH3MH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YriIeBOJax — U MX
poii B OJKM3HU UEJIOBeKa. MaTepualibHOE €IMHCTBO OPTraHWYECKUX W
HEOPTaHUYECKUX COEJIMHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJIYYEHUE U
npumeHenne. CoenuHeHWs KpemHUss B mpupozae. OOmme mnpenacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKaThl, UX KCIOJIb30BAaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTpOWTENbHBIE MaTepHalbl: KEPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *ene300eToH. [Ipobnembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3I0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMi HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
UX TPOTEKAHMs, OMBIThI, OTpaKalollue (PU3NUECKHE M XMMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJb30BaHUE BUACOMATEPUATIOB),
O3HAKOMJIEHWE ¢ o0pas3iaMyd XJOpUIOB (TAJOTEHHIIOB), O3HAKOMJICHHE C
obpasmamu  ceppl W €€ COCNMHCHHSIMH  (BO3MOXXHO  HCIIOJIH30BaHUE
BUJICOMATEPHUAIOB), HAOIIOACHHE TIpoliecca OOyTIIMBaHUS caxapa IMoj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEpHOM  KHUCIOThl, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAUECTBEHHOM peakuu Ha CyibQaT-
WOH W HaOI0JeHre TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE C (HM3UYECKUMU
cBoicTBamH azota, (ochopa m ux coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BHUJIEOMATEpUAIIOB), 00pa3laMu a30THBIX M (OChHOPHBIX yA0OpEHUi, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE€ U HW3YYEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHbIX PEaKUMi HA MOH aMMOHHS U QocdaT-uoOH U U3yuYeHHE MPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), U3YUYCHHE Moeen
KPUCTAJUIMYECKUX PEIIETOK anmasa, Trpadura, dyiepeHa, O3HAKOMIIEHHE C
POLIECCOM  a[ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOTa3a, MOJydeHHe, COOMpaHne, paclo3HaBaHUE W M3yUYCHUE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEACHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl U H3yYEHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHelire HeMeTaulbl U UX COEAUHEHUS.

MeTaJuibl 4 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMUIECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux odiemeHtoB [, .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETauioB. Meramnueckasl CBsi3b U
METAJIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  psl
HANpsOKEHUN MeTayioB. OU3NYECKUEe U XUMUYECKHe CBOMCTBA MeTayioB. O6iue
CIOCOOBI TONy4YeHUsT MeTauioB. [loHSATHE O KOppO3WM METaIOB, OCHOBHBIC
CrocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTadb, YyryH, IIOPaJTIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M POMBIIIJIEHHOCTH.

[Ilenounsie meTamipl: nonoxeHue B llepuoanueckon cucTteMe XMMHYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TMAPOKCHIBl HaTpusi M Kamus. lIpuMeHeHue IIesIo4YHbIX METAUIOB M HX
COEIMHEHUMN.

[[leno4yHO3EMENBHBIE METAJUIBI  MarHMii M KajbLUU: IIOJOXKEHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJaeHue B npupoje. Pusnueckue 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BakHeilmmue coenuHeHUs KanblUMsl (OKCUA, THJIPOKCHUI, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTPAHEHUS.

AmoMuHMIL: IoNI0KeHue B [lepruoinyeckoil cucteMe XMuMUYECKUX 3JIEMEHTOB
J. 1. Menneneesa, ctpoeHue atoMa, HaxoKaeHUE B mpupone. Pusnyeckue u
XUMHYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHbIE CBOICTBA OKCHIA U THAPOKCHUAA
QIIFOMUHUS.

Kenezo: nonoxenue B llepuoanyeckoi cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MenneneeBa, CTpOeHHME aroMa, HaxXOXKIAEHHE B mnpupone. dPuszndeckne Hu
XUMHUUYECKHE CBOMCTBA xkere3a. OKCUbl, Tuipokcuabl U conu xenesa (I1) u xxenesza
(IIT), ux coctaB, CBOICTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3laMy METauIOB U CIUIABOB, MX (PU3MUECKUMHU
CBOMCTBaMM, M3Y4YEHHE PE3yJbTATOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIONIb30BaHUE BUIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJCIHCTBHUS OKCHIA
KaJblUsl M HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHUE CBOMCTB KXECTKOM BOJBI, MPOLECCAa TOPEHUS JKelle3a B KUCIOPOJE
(BO3MOXHO  HCIIOJB30BAHME  BHUAECOMATEPUAJIOB), IPU3HAKOB  IPOTEKAHUS
KAUECTBEHHBIX PEAKIMIl Ha MOHBI: MarHus, KaublUs, AJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xene3a (III), menu (1), HaOIIOAEHNE M OMTMCAHKE TIPOILIECCOB OKPAITMBAHUS
IUIAMEHH HWOHAMM HATpusl, KajJiud W Kajblusl (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIEN0BAaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUSA
Y TUIPOKCH/IA LIMHKA, PEIIEHNE SKCIEPUMEHTANIBHBIX 3aJa4 0 TeMe «Baxxueiine
METaJUIbl U KX COETUHEHUS.

XUMHA 4 OKPYKAKIIas cpeaa

Bemecrtsa m martepuanbl B IIOBCEJHEBHOM JKH3HM YesoBeka. beszomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuid B ObiTy. [lepBas momomp npu
XUMHUYECKUX OKOTaxX U OTPABIICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYXarolehd cpenbl (mpeaenbHas JOIMyCTUMAast
KOHIIeHTpauus Bemects, aanee — [1JIK). Posib xumMuu B pelieHun 3KOJOTHYECKUX
npo0JIeM.

Xumuueckuii IKCnepumenm:

u3ydeHrne 00pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3EH NPU M3Y4YEHUMM XuUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAaHWE Kak OOIIMX €CTECTBEHHO-HAayUYHBIX
NOHATUH, TaK U MOHATUH, SABJISAIOIIUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHS: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHUHTE3, KiIaccupukauus, NEPUOAUYHOCTb, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJENb, SBICHHUE, ITapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MaTePUAITBI.

@usuka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOIBI, PAaJUOAKTUBHOCTb, MOJIEKYJA, JJICKTPUYECKUM 3apsif, IPOBOIAHHUKH,
HOJIyIPOBOJIHUKH, JUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CriaBbl, (U3MUYECKHUE BEIMYUHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCUCTEMA, MUHEPAJIBHBIC
y10OpEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapocdepa, MHUHEpabl, TOPHBIE MOPOJBI,
IIOJIE3HBIE NCKONAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOTPAMMBI OCHOBHOTO OOLIETO
o0Opa3oBaHUsl JOCTUTAKOTCS B XOJ€ OOY4YEHMs] XMMHM B €IMHCTBE Y4YEOHOH U
BOCITUTATEIbHON JEATENBHOCTH B COOTBETCTBHH € TPAJIULIUOHHBIMH POCCHICKUMU
COLIMOKYJIbTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, INPUHATBIMUA B
oOmecTBe MpaBUjIaMHd M HOpPMamMH TIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMATU3AIMHY 00YyYarOIIUXCS.

JINYHOCTHBIE  pe3ydbTaTbl  OTPAKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX ILIEHHOCTHBIX OPHUEHTALMl H
pacIIMpeHre ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)nIaTpuoTHYECKOTr0 BOCIIMTAHMSL:

LIEHHOCTHOTO OTHOILIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
YU Hay4YHOMY HAcCJECIMIO, NOHMMAaHWs 3HAYECHHUsS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIOCOOHOCTH BJal€Th TOCTOBEPHOW HH(OpMAIHeE o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM M ApPYyrux  BUAaX
JESTEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM MAESITENBHOCTH IPU
BBIMIOJTHEHUM Y4€OHBIX, MO3HABATEJBHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIpPOLIECCE€ O3TOM yuyeOHOW MAeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJICHHE M TIOCTYIKM CBOMX TOBAapUIIEH C IO3ULUHU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C Y4ETOM OCO3HAHUS MTOCIIEACTBUM OCTYIIKOB;

3)IeHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEaAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M COCTAaBJSIOLLNE
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH Hay4YHOH KapTHUHBI MHpa, IpeICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA IPUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJHOM CPEIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

NI03HABATEJIbHBIE MOTUBBI, HAIIPABJIECHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBbIE UIsi OOBSICHEHHS HAONIOIaeMbIX MPOIECCOB U SIBICHUM,
N03HABATEJIbHON, MH(POPMALMOHHON W YUTATEIbCKOH KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYNHBIMH TEXHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JH00O03HATEIBHOCTb, T'OTOBHOCTH U
CHOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM H  HCCIEeI0BaTEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHSA OOYy4YEHUS B
JaJIbHEHIIIEM;

4)popmMupoOBaHUSA KYJIbTYPbI 3I0POBb:

OCO3HaHUE IIEHHOCTH J>KHM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3/I0POBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 KU3HU, OCO3HAHUE TOCICIACTBUU W
HETMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuid O€30MacCHOCTH TIpu  OOpalleHuu ¢
XUMUYECKUMU BEILIECTBAMU B OBITY U PEaNbHON KU3HH;

S)Tpy10BOro BOCIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUCHUIO TTpodeccuii u Tpya pa3IndHOTO PoJa,
yBaXEHUE K TPyAYy U pe3yibTaTam TpPYyAOBOWU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHMsI TPEIMETHBIX 3HAHMM 10 XHMMHH, OCO3HAHHBINA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus ¢ YUYETOM JIMUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEMH,
YCHENTHON TPO()ECCHOHATLHOM JeSTEIFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aJalTUPOBATHCS B MPO(ecCUOHATBHOM Cpeie;

6)3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKU I€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3UecKOMy M TICUXUYECKOMY 3J0pOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOACHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YIPOXKAIOWIMX 3J0POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTy4aeMble MPU W3YUYECHUU XUMUH, IS
peuieHus 3a7a4, CBA3aHHBIX C OKPY>KaIOIIEeH NPUPOAHON CPeNIoi, AJisl MOBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpPhl, OCO3HAHUS TJIOOAILHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M MyTeld MX pelIeHUs MOCPEICTBOM METOJ0B XWMHH,
HKOJIOTUYECKOTO MBIIICHHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE ISt
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU W3 ITUX MNPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O LIETOCTHOU



HAay4YHOM KapTHHE MUpA, U YHUBEpCaJIbHbIE yueOHbIE AEHCTBUS (MO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOOecneyuBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIeSTCIBHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue AeicTBUA:

YMEHHUSI HCIMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTepHbIC
MpU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TMOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OT/IETHHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMSI U
KpUTEpUH ISl KJacCU(PUKAIIMU XMMHUYECKHX BEIIECTB M XUMHYECKUX pPEaKIIHM,
yCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YeHUS,
CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHIYKTUBHBIE, JEYKTUBHBIE, TI0 aHAJIOTHH),
JIeIaTh BBIBOJIBI M 3aKITIOUYCHUS

YyMEHHUE TPUMEHSATH B TIPOIECCEe TO3HAHUS TOHATUS (NIPEeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJIb3yeMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XMMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMUYECKANA 3HAK (CHMBOJ JJEMEHTa), XUMHuueckas ¢GopMmysia W YpaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TTI03HABATEIBHBIX 3a71a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XaAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKUA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3UM U
MPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

ba3oBble nccienoBarejbCcKHe TeiCTBUSL:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KauyeCTBE OCHOBBI I (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKIECHUN;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOmoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyJIupoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIECAOBAHUS, COCTABIIATh OTUET
0 MPOJIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHOOPMAIIUIO
pPa3IMYHBIX BUJIOB M ()OPM MIPEACTABICHUS, MMOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPCUUBYIO U
HEJIOCTOBEPHYIO WH(OPMAITHUIO;



yMEHUE NPUMEHSATh pa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpE
uH(OpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ1a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
o0JacT  UCHOJIB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHM,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO UCIIOJIb30BAHMS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (POpMY MpeCTaBlIeHUs UHGOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIO0XXHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu opmMamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MpPOBaTh B IIpolecce Yy4eOHOUH W
UCCJIEIOBATENCKON NIEATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBbCKOr0 XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXKaIoled NpUpOAHON
Cpepbl.

KoMMyHHKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XoJie Juanora W (WiM) OUCKYCCUHU) IO
CylllecTBY  oOcyxaaemMoil  Tembl, (OpPMYyIUpOBaTh CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBIsATh  TMOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JESTEIbHOCTH B YCTHBIX M TMHCBMEHHBIX TEKCTaxX; JeJaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOJIHEHUS XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
J1abopaTopHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABAaTEJIbHOM M HUCCIIENOBATENBCKOM  JIEATEIbHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPoOJieM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COTJIACOBAHUSA
no3uiuil (00CyXaeHus, 0OMEH MHEHHSIMH, «MO3TOBbI€ LITYpPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUW, OMNpeleiIeHue KPUTEpPUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHON paboOTHI U ApyTHe).

PeryisiTuBHbIe YHUBepPCAJIbHbIEe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEICNATh LENU JESTENbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BRIOMpaTh Hanbosiee YPheKTUBHBIC CIIOCOOBI peleHUs] YUeOHbIX U
MO3HABATENIbHBIX 3a7]a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
NPEVIOKEHHBIM  AJITOPUTM  JEMCTBUM MPHU  BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX M PEAKIHSIX,
OIICHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yjbTaTa 3asiBJICHHOW €M, YMEHHE
UCITI0JIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IIPEJIaraéMble B YCIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeaMeTHBIX pE3yNbTATOB IO OCBOEHHUIO 00s3aTENBbHOTO
COJIep’KaHus, YCTAHOBIIEHHOTO JaHHOW (enepanbHO pabouelt mpOrpaMMoi,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIUMKCS Hay4yHbIE 3HAHMS, YMEHUS U CHOCOOBI



neucTBul, crnenuduueckue IS TpeaMeTHOW oOnactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  TMOJYYEHHID HOBOIO  3HaHMs, €ro  HWHTEpIPETallH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xonIy oOydenus B 8 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAst M HEOJAHOPOJHAS), BAJICHTHOCTb, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJib, MOJSIpHAs Macca,
MaccoBas IOl XUMUYECKOTO dJIEMEHTAa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKas peaklus, KiIacCUPUKalUs peakiuil: peakuuu
COCUHEHHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, PK30- ¥ SHJIOTEPMHUYECKUE PEAKITNH, TeTIOBOW d(DPEKT peakiumu,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aromMa, aroMHas OpOuTalb, PaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasl JOJII BEIIECTBA
(mpolieHTHAasi KOHIIEHTpAaIusi) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUUA U
MPUMEHSTh 3TU OHATHUA MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJMKY JJIsI COCTaBieHHS (Hopmys
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENeHb  OKHCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAWHEHHN MO
dbopmynam, BHUJ XUMUYECKOHM CBsI3M (KOBaJIEGHTHAas W MWOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIcia [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TNOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSI, 3aKOHA ABOTajpo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabMUuHy0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMYECKHX DOJEMEHTOB: pa3inyaTh TMOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynma)», manbie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIC HMEIOTCS B
tabmune «llepuognueckass cucrema xumudeckux snementoB J[. U.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX SJIEMEHTOB (COCTaB U 3apsij slipa, 00IlIee YUCIO 3IEKTPOHOB
U pacnpeaeeHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIMX B PEaKIUH
BEIIECTB, [0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKIasi ONMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHS XUMHUYECKHX NPEBpaAlICHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMeHTa 1o (dopmyie
COEIMHEHUSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKkluu;

IPUMEHSTH OCHOBHBIE ONEpPALMU MBICTUTEIbHONU JI€SITEIbHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alUI0, KiacCU(PUKALUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — IS M3YyYCHHS] CBOWCTB
BEUIECTB M XUMHUYECKUX pEaKUWd, €CTEeCTBEHHO-HAYYHBIE METOIbI
NO3HAHUA — HAONIO/JEHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh ~ MpaBWJIaM  TOJB30BaHHMS ~ XMUMHYECKOHM  TMOCYIOW
7a00paTOpHBIM 00OpPYIOBaHMEM, a TaKXKe TMpaBWIaM OOpaIieHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUMSIMH IO BBIIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAa M KHUCJIOPOJAA), MPUTOTOBJICHHUIO
pacTBOPOB C OMNPEICTEHHON MACCOBOM JIOJEW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOJAUTh  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacno3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(;makmyc, dheHondranenH, METUIOPAHXK U JPYyTHUe).

K xoHIy 0OyueHus B 9 kj1acce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIMUXCST YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, AHWUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PEaKIUs, XUMUYECKasl CBSI3b, TEIIOBOW 3 EeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAST IUCCOLMALUSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTtop, XHUMHYECKOE€ paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBbIE PEAKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE UM  BOCCTAHOBIICHHE,
aIIOTpONusi, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAas, MOHHAs,
METaJIIMYecKas), KpUCTAIMYECKass peuerka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MPEACIbHO JOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSITh 3TU OHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAIICHUIH;
UCIIOJIP30BAaTh XUMUYECKYI0 CHMBOJIMKY JUII COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIJIACcCy COEIUWHEHU 1Mo ¢dopMynaM, BHJI XUMUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAILUIUNYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3axkona J[. W. Menneneera u
JEMOHCTPUPOBATh €r0 IOHUMAHMWE: ONUCHIBATH W XapaKTePU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIE€MEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpymnna (A-rpynmna)y U «mnodooyHas
noarpynmna (b-rpynma)», manbie u  OodbIIEE NEPUOIBI, COOTHOCHUTH
0003HaUCHUS, KOTOphIE UMEIOTCS B TMEPUOJAMYECKOM Tadmwie, C
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOEHHSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (cocTaB M 3apsa  sApa, OOIlee YUCI0 DIEKTPOHOB U
pacmpeselieHhe HX MO0 DJIEKTPOHHBIM CJOSM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIMHEHHU B
npezaenax MajiblX NEPUOIOB U TIIABHBIX MOATPYII C YUETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIAy U COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, N0 TEIIOBOMY 3P HEKTy, 0 M3MEHEHUIO CTEMEeHEH OKUCIICHHS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUPUUECKHE XHUMHUYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkAAas OMNUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XMMHUYECKUX PEAKLUN;

COCTaBJISAITh YPABHEHUS DJICKTPOJIUTUYECKOM JIUCCOLMALIMU  KHUCJIOT,
1IEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA MOHHOTO



oOMeHa, YypaBHEHHsI peakluuid, MOATBEPKIAIONINX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU Pa3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX —PEAKIIHMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA,
IIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAICHUN B PpPa3IuIHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmysie
COCIMHEHWSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOW PEaKINH;

coONroaTh  MpaBWiIa  TOJB30BAHHMS ~ XUMHUYECKOM  TMOCYJOM |
7a00paTOpHBIM  O0OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHSIMH I10  BBIITOJHEHHUIO
71a00paTOPHBIX XWUMHUYECKHUX OIBITOB TIO TOJYYCHHIO W COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTIEKUCIIOTO ra3a);

NPOBOAWTh  PEAKIUH, TOATBEPXKAAIOIINE  KAueCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH ONBITHBIM IYyTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapbonat-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-UOHBI,
KaTHOHBl AMMOHHUSI M MOHBI WM3YYCHHBIX METAIIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIC OIEPAIIUU MBICIUTEILHON JEITeIbHOCTH — aHaIn3
U CHUHTE3, CpaBHEHHE, OO0OOIlEHHE, CHCTEMATU3AlMI0, BBISBICHUE
PUYHUHHO-CJICICTBEHHBIX CBS3€H — JJII WU3YYCHHS CBOWCTB BEIICCTB H
XMMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHBbIC€ METOAbI TO3HAHUS —
HaOOIeHNe, M3MEpPEeHHe, MOJCITUPOBAHUE, DKCIEPUMEHT (peaabHBbIA U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
N KosaunvecTBouyacon DJIeKTPOHHbIE
o
HaumeHoBaHuMepas3aeioB U (undposbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTuyeckuepador
TEMIIPOrPaMMBbI o0pa3oBaTteibHBIEpeCyp
I 0 bl bl ChI

Paszgea 1.IlepBoHavyanbHbIeXUMHYECKUECTIOHSITHS

Xumus — BaxkHas 001acTh
Bbubnmunoreka [IOK

1.1 7 5 2
€CTECTBO3HAHUA U IPAKTHYECKON hitps://m.cdsoo.ru/741837c

JCATCIIBHOCTH 4YCJIIOBCKA

1.2 BeniecTBa 1 XumMuyeckuepeakimu 15 1 bubmorexa [TOK
’ Hl peaKtt https://m.edsoo.ru/7f41837¢
Wroronopazneny 20
Pasznen 2.BaxHeiiune npeacTaBUuTe M HEOPraHU4eCKUX BellecTB
Bbu6nmuoreka [IOK
2.1 B .K L 0 6
O3AYX. RHCIOPOLL. LIOHATHE b OKChiax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B 1 8 1
OAOPOALLIOHATHE O KHCIOTaX H cOLAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bona. P Nl 0 5 1 1
ona. PactBopsl. [TonsaTne 06 ocHOBaHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIEKIIACCHIHEOPTAHUYECKUX COETUHE 1 1 1 bubnnorexka HOK
’ HU https://m.edsoo.ru/7f41837¢

Wroronopazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuognueckasi cucrema xumnueckux 3jeMeHToB . U. MenneneeBa. CTpoeHHeaTOMOB.
XumuyeckasicBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINHU

3.1 [Tepuonnueckuii 3akon u [lepuoanueckas 7 bu6mmoreka [IOK




cucTeMa XUMHUYECKUX AieMeHToB [[. 1.
MenneneeBa. CtpoeHreaToma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKMCIUTEIHLHO- 3 bubmuorexa [JOK
BOCCTaHOBHUTEJIBHBIE PEAKIUU https://m.edsoo.ru/7f41837¢
Hroronopasaerny 15 fffﬁgjg;gﬁmm
PezepBHOEeBpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

N KosaunyecTBouyacon DJIeKTPOHHbIE
| HaumeHoBaHHMepAa3aeJoOB U (undposbie)
n/ Bcer  KoHTpouabHbIEpado IIpakTnyeckunepado
TEMIIPOTrPaMMbI o0pa3oBaTejbHbIEpecyp
n 1] ThbI ThI
Chbl
Pasznea 1.BemecTBO U XUMHYeECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHne 3HaHUH 5 | bubmuoteka [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3AKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmuorexa [{OK
' KLU https://m.edsoo.ru/7f41a636
13 DIEeKTpOoNUTHYECKAsT AUCCOLMALIHS. 2 | 1 bubnmoreka [JOK
) XHUMUYECKUE PEAKIIMHU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3zgen 2.HeMeTaJJIBI M X COeIUHEHUS
21 OO01mas XxapakTepuCcTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTeprUCTHKa XUMUYECKUX
2.2 sanemenToB VIA-rpynmnsl. Cepa u 6 Bubmmorexa [IOK
' i Py - -eP https://m.edsoo.ru/7f41a636
e€coeIMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA- nbl. A30T, pocdop u ux 7 1 bubmorexa TOK
’ TPYTIIEL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.4 anemeHToB [VA Ibl. YTIEpoa u 8 1 2 bubmmorera IIOK
. o TPYIIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroronopazneny 25




Pa3zgen 3.MeTaJJIBI M X COCAUHEHUSA

but6moreka [IOK
1 I 4
3 ObmpecrolCTBaMETAIIOR https://m.edsoo.ru/7f41a636
bubnunorexa [IOK
2 B I 1
3 aXKHEUIIIe METaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Wroronopazneny 20
Pa3znen 4.Xumus 1 oKpy:kamomas cpeiaa
4.1 BemntecTtBa 1 MaTepHalisl B JKU3HH YeJIOBEKa 3 bubmmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpeMst 3 bubmorexa TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoanyecTBouacos
IIpa ecKHe DiIeKTPpOHHBIeU(POBLICOOPA30BATET
Temaypoka Bce  KoHTpoabHbIep paKTHiecKHep P bp P
n/ a00ThI bHBbIEpeCypChl
To a00THBI
n
[Ipenmer xumuun. Posie XuMuu B KU3HU
yenoBeka. Tena u BemectBa. CtapToBas 1 bubmorexa LIOK
’ 1 ) P https://m.edsoo.ru/ff0d210c
JTUarHOCTHYECKas paboTa.
IlonsTue 0 MeTogaxX MO3HAHUS B XUMUU 1 buGnnorexa LIOK
A https://m.edsoo.ru/ff0d227¢
[Ipaxruueckas padora Ne 1 «IIpaBuiia
a0O0THI B JIA0OPATOPHUH U IIPUEMBI
26 allleHUs C JIIE)IGO I;To HBII:VI 1 buGnnorexa LIOK
pait patop https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM.
Bxonnasauarnoctuueckaspadora.
Yucteie BemecTBa U cMecH. CriocoObl | bubmuorexa [JOK
pas3aeneHus cmecen https://m.edsoo.ru/ff0d26ca
[Tpaktruueckas padota Ne 2 «Pa3nenenne
cMecel (Ha mpuMepe OYMCTKH 1 bubmorexa HOK
. P P https://m.edsoo.ru/ff0d28¢c8
MOBAPEHHOM COJIN)»
ATOMEBI I MOJIEKYIIBI 1 bubmmorexa LIOK
y https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DIIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThle 1 CIOKHBIEBEIECTBA 1 bubmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOCYUECHHE 1

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumudaeckas hopmyia.

Bbubnuoreka [IOK

10
BaneHTHOCTPaTOMOBXUMHYECKUXATIEMEHT https://m.edsoo.ru/ff0d2eae
OB
1 OTHoOcUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas g0t XMUMHUYECKOT'0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Monb. MossipHas bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCcKre U XUMUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycloBUs IPOTEKAHUS bubnnorexka HOK
XAMHYECKHUX pEeaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoauyecTBa, MacChl
17 BEILECTBA 10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
N . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudpukanus XuMHUYeCKHX PEaKIIHii
18 (coenuHEeHMSI, pa3I0KEHUS, 3aMEIICHUS bubmorexa HOK
s s ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€EHBIiI-
19 sHnukoneauct. O6o0eHne u bubmorexa HOK
t AT, EII https://m.edsoo.ru/ff0d40c4
cUucTeMaTru3anus3HaHu!
20 Kontponbnas pabota Nel mo teme bubnmoreka [JOK
«BellecTBa 1 XUMHUYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
bub OK
21 Bo3nyx — cMech razos. CocTtaB Bo3ayxa. nommoreka [

https://m.edsoo.ru/ff0d448¢




Kucnopon — aneMeHT u npocroe
BenrectBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKkIuy OKUCICHUS bubmmorexa [OK
poa {peari ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsrueobokcugax
CrniocoObI oTy4eHus KUCIOpoa B
23 71a00paTOPUN U TPOMBIIIIICHHOCTH bubmorexa HOK
parop P ) https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopona
TennoBoii 3pPexT XUMUIECKOHN peaKIuu,

24 MIOHATUE O TEPMOXHUMHUYECKOM bubnmoreka [JOK
YPaBHEHUH, 3K30- U SHJOTEPMUIECKUX https://m.edsoo.ru/ff0d4790
peakuusax
TomnuBo (HedTh, yroiab U METaH).

25 3a ${3HCI§I/IG(1];OS . a, ClIOCOOBI iro bubmorexa [TOK

P AYXa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALLICHUS
[Ipaxtuueckas padora Ne 3 o reme
26 «[Tonydyenue u coOupanue KHCIOpoa bubmorexa [IOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
U3YyYEHHE €ro CBOWCTB)

7 Boxopon — aneMeHT u mpocToe bubnuoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0

)3 DuU3nYECKNEe U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosopoa. [I[pumenenueBogopoaa https://m.edsoo.ru/ff0d4dd0

Bbu6nmuoreka [IOK
29 ITo € 0 KHCJIOTax u co
FUITHE © RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2

30 CrniocoObI oy4eHus BoAopo/ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipakruueckas padora Ne 4 o reme

Bbu6nmuoreka [IOK

31 «[Tonydyenue u cobupanue BOAOPO/Ia,

W3YUYEHHE ETO CBOWCTB)

https://m.edsoo.ru/ff0d4142




MomnsipHblii 00BEM Ta30B. 3aKOH

Bbubnuoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrunciienunsa o0béMa, KOJIHYECTBA
33 BEILIECTBA ra3a Mo ero u3BECTHOM bubmmorexa [OK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMi Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 DuU3nYECKre U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbiiienHbie 1
37 HEHACHIIIIEHHbIE pacTBOpPbl. MaccoBas bubmmorexa [TOK
H p pol- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOpE
[IpakTruueckas padota Ne 5 mo Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bubnnorexka HOK
onpeaesaeHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA
19 KonTponbnas pabota Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiacCu(pUKaIms, Bbu6nmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHusl: cOcTaB, Ki1accupuxanus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [losnydyeHne u XUMHUYECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYpa,
46 CHOCOéI)II) IOJI )eHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaxruueckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUN
43 I'enernueckas CBsA3p MEXKIY KiIaCCaMU bubnnorexka HOK
HEOPraHUYECKUX COEIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMAaTH3alMsI3HAHUI
= . https://m.edsoo.ru/00ad9cb2
Kontposbnas padora Ne3 no teme
50 "OCHOBHBIE KJ1aCChl HEOPTAaHUUECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbIie MOMBITKH KIacCUPUKATII
51 XHUMHUYECKHX 3JIEeMEHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOIHBIX AJIEMEHTOB
ITepnoanueckuit 3axoH u [lepuoguueckas
52 cucTeMa XUMHYEeCKux 3aeMeHToB J[. 1 bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepnoanl MIIbI, TOATPYIIIIEI Bubmorexa ITOK
P » TPYIIBL, py https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnmoreka [JOK




saep. M3oTonsl

https://m.edsoo.ru/00ada342

CtpoeHue 3IIeKTPOHHBIX 0001049eK

bu6mmoreka [IOK

55 aToMOB 3J1eMeHTOB [leproanueckoit hitps://m.cdsoo.ru/00ada6be
cucremsl [. 1. Menaeneesa
XapakTepruCTHUKA XUMUYECKOTO 3JIEMEHTa
56 1o ero noJioxenuto B [lepuonuueckoit bubmorexa LOK
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneena
3nauenue [leproanyeckoro 3akoHa 1
57 pa3BuTusA HayKu u npaktuku. 1. U. bubnmoreka [JOK
MenpeneeB — y4€HbIH, MTE1aror U https://m.edsoo.ru/00ada96e
rpakiaHuH
58 DIEeKTPOOTPULIATETLHOCTHATOMOBXUMHUYE bubnmoreka [JOK
CKHXDAJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmuoreka [IOK
59 HonHasXHMIeCKaACBAD https://m.edsoo.ru/00adac34
60 KoBaneHTHasmonsipHasXUMHYECKASICBA3b bubmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHasiHENONISIpHAIXUMUYECKASICBSA bubnmoreka [JOK
3b https://m.edsoo.ru/00adaab9
6 KontponsHas padora Ne4 o reme bubnuoreka [JOK
«Ctpoenue atoMa. XUMUUYECKAs! CBSA3b» https://m.edsoo.ru/00adb486
63 [IpomexxyTouHas arrectanus 3a Kype 8
KJIacca 1o XUMUHU
Bbubnuoreka [IOK
64 CrencnbokHCIeHIs https://m.edsoo.ru/00adae28
65 OKuCIUTENbHO- bubmuorexa [JOK
BOCCTaHOBUTEJbHBIEPEAKITUN https://m.edsoo.ru/00adb076
66 OKuCIUTENbHO- bubmuorexa [JOK

BOCCTAHOBUTCIIbHBICPCAKIINN

https://m.edsoo.ru/00adb076




Bbubnuoreka [IOK

67 OKHCINTEIN U BOCCTAHOBUTEIH 1 hitps://m.cdsoo.r/00adb076
. bu6mmoreka [IOK
68 O0001IeHre U cUCTEMAaTU3ALMS 3HAHUI 1 hitps://m.edsoorw/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KoanyecTBouacos
DJIeKTPOHHBbIeNU(PPOBHICOOPA30BAT
n Temaypoka Bce Kontponbheie  IIpakThueckme eJIbHbIEPeCcypChl
/ ro padoThI padoThI
n
[lepuonnueckuit 3akoH. [lepuoanueckas
Bbu6nmuoreka [IOK
1 cucTeMa XuMH4eckux 3iaeMeHToB /1. W. 1
https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX 1 buGnnorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HoMeHKIaTypa
3 HEO FaIfIlI)/IquKHX BEILIECTB P 1 bubmmorexa IOK
P ) https://m.edsoo.ru/00adb7e2
Bxopnasmuaraoctudeckaspadora.

4 Bunp XuMuueckoil CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padora Nel o teme

5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiacca

6 Knaccudpukanuss XMMUYEeCKUX PEAKITHA 110 | Bbu6nmuoreka [IOK
pa3IUYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKON pEaKIIHH.

7 IloHsITHE O TOMOT'€HHEBIX U I'€TEPOTCHHBIX 1 bubmmorexa IOK

p https://m.edsoo.ru/00adbe9a
peaKusax
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
8 dakxTopsl, BAUSIONINE Ha CKOPOCTh 1 bubmmorexa LIOK
Pl . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlMM U MOJIOXKEHUE




XUMHYCCKOI'0 paBHOBCCHUS

9 OKHUCIUTENLHO-BOCCTAHOBUTEIbHBIEPEAKIIUHA bubmmorexa IOK
peakdl https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALUY. bubnuoreka [JOK
CunbHbIe U cl1a0ble AIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HounnrsleypaBHEeHUSIpEAKIIUUT bubmmorexa OK

yp peartt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCJIOT M OCHOBAHHUH
12 B CBETE MIPEJICTABICHUN 00 bubmmorexa IOK
e N https://m.edsoo.ru/00add5dS8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIT
XHUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHAIN 00 DIIEKTPOIUTHUECKON bubmorexa LIOK
e p https://m.edsoo.ru/00add8b2
IUCCOLIHAIINA
14 ITonsiTHE O THApPOIN3ECOIIEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 006006 I
ODUICHHEC 1 CHCTEMATH3AAHAHIH https://m.edsoo.ru/00addd12

16 [TpakTrueckas padota Ne 1. «Pemenue bubnnorexka HOK
JKCTIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme

17 «IIIEKTPOIIMTHYUECKAS TUCCOITHAIIHS bubmorexa LIOK

P A HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIIUH B pACTBOPAX»

13 OO01mas xapakTepuCTHKA TaJIOr€HOB. bubnnorexka HOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHCJIOTA,

19 XHMHYECKHE CBOMICTBA, IOJTYUEHHE bubnmorexa IOK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTruueckas padota Ne 2 o Teme bubmuorexa [JOK




«lonmydenue COITHON KUCIOTBI, U3Y4EHUE €€

https://m.edsoo.ru/00ade348

CBOMCTB»
Brruucnenus no ypaBHEHUSIM XUMHUYECKUX
21 €aKIUi, €CIU OJUH U3 PSarcHTOB JaH B bubmmorexa IOK
P ’ P https://m.edsoo.ru/00ade488
U30BITKE
” OO0mras xapakTepucTuka 3J1IeMeHTOB VIA- bubnnorexka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxo;llzleHHe CephI H(l)e:é COG,Z[I/IHel:{I/Iﬁ B buGnnorexa LIOK
P . https://m.edsoo.ru/00ade64a
npupoie. XMMHYECKHECBONCTBACEPhI
24 CepoBoaopoi, cTpoeHHe, (U3HIECKre U bubnmoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxkcuapl cepbl. CepHast KUCIIOTa, (PU3UIECKUE bubnnorexka HOK
Y XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKliH, JIekKallle B OCHOBE
26 MPOMBIIIIIEHHOTO CII0Cc00a MOIy4eHUs CEpHON bubnmoreka [JOK
KHUCJIOTBl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpelibl COEAMHEHUSIMHU CEPbl
7 Brruncienne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa 3JIeMEHTOB V A-
28 rpynmsl. A30T, pacIpOCTpaHEHUE B IIPUPOIE bubmmorexa IOK
Py ' » Pactipoctp B pHpoe, https://m.edsoo.ru/00adeca6
dbusznyecKue 1 XUMUIECKIE CBONCTBA
79 AMMuak, ero Gu3nyecKkne U XUMUIECKHE bubnnorexka HOK
CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTruueckas padota Ne 3 o Teme
Bbubnmuoreka [IOK
30 «lTonyueHne aMMHaKa, U3y4eHHUE €ro

CBOHCTB»

https://m.edsoo.ru/00adf180




A3oTHas KUCoTa, € hu3nyeckue u

Bbu6nmuoreka [IOK

31
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEW aMMOHUS
0 B KaU€CTBE MHUHEPATBbHBIX YIOOpEHUH. bubnnoreka HOK
XHUMHUUYECKOE3arpsI3HEHUEOKPYKAIOLIECHCPE b https://m.edsoo.ru/00adf518
COCIMHEHUSIMUA30Ta
®docdop. Oxcua pochopa (V) u pochopnas
33 KHCIIOTa, (PU3NYECKHE U XUMHUECKUE bubmmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyYCHUE
Hcnonp3oBanue pocdaroB B kauecTBe
34 MUHEpaJIbHBIX YI0OpECHUI bubmorexa HOK
p yA00p o https://m.edsoo.ru/00adfc20
3arpsizHEHUETTPUPOIHOMCpeabIGochaTamu
35 VYrnepon, paclipocTpaHEHHE B IPUPOJIE, bubnmoreka [JOK
bu3NYecKue U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcupsl yriaepoaa, ux Gpuandeckue u
36 XHUMUYECKHE CBOMCTBA. DKOJOTHYCCKHE Bbu6nmuoreka [IOK
POOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIEpoa https://m.edsoo.ru/00adfebe
av)
Bbu6nmuoreka [IOK
37 VYronbHas KUCio0Ta U €€ conu
https://m.edso0o.ru/00ae006¢c
[Ipakruueckas padora Ne 4 o reme
38 "IlonyyeHue yriaekucioro rasa bubmorexa [TOK
ya yr ) " https://m.edsoo.ru/00ae027¢
KauecTBenHnas peaknusi Ha KapOOHAT-HOH
39 [TepBoHavaTbHBIC TOHATHS 00 OPTAHHMYECKUX bubnnorexka HOK
BEILIECTBAX KaK O COCAUHEHUAX YIJIepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 KpeMHuii u erocoeuHeHns
P A https://m.edsoo.ru/00ae080a
41 [Ipaktruueckas padota Ne 5. Pemenne bubmuotexa [JOK




BKCHepI/IMeHTaJILHBIX 3a4a4 110 TeMeE
«Baxuennme HeMeTaJUIBI U UX COEIUHEHUS)

https://m.edsoo.ru/00ae0bf2

KontponsHas padora Ne3 o reme

bu6mmoreka [IOK

42
«Baxxuelme HeMeTaJUIbl U UX COSIUHEHUS) https://m.edsoo.ru/00ae0e18
OO0mas XxapaKTepUCTUKA XUMHUYECKUX

43 3JIEMEHTOB — METaJJIOB. MeTainaecKas bubmuorexa [JOK
CBSI3b U METAJUTMYECKAS KPUCTAILIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUECBONCTBAMETAIIIIOB
XUMHYeCKHE CBOMCTBA METAIIOB.

44 DIEKTPOXUMHUUECKHUHN PSIT HAIPSKEHUI bubmorexa LIOK

p P p https://m.edsoo.ru/00ael 156
METAJLIOB
O61u1re crnocoObl MOTyYSHHs] METAIIIOB.

45 CmutaBbl. Beramncienus no ypaBHEHUAM bubnmoreka [JOK
XUMHYECKUX PEAKIU, €CITU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJIEPIKHUT NMPUMECH

46 IToHsITHE O KOPPO3UHUMETAIIIOB bubmorexa LIOK

pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [IOK

47 €JIOYHBIEMETAIIIEI
m https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ TUOAPOKCUILI HATPUSA U KAJIUA bubmorexa LOK

P p https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAILIBI — KAJIbLUN U bubnmoreka [JOK
Maraum https://m.edsoo.ru/00ael5¢8

50 Bakuenmumecoe IMHEHUAKAILINAS buGnnorexa LIOK

https://m.edsoo.ru/00ael 5¢8

51 O0001eHre 1 cucTEMaTU3aMSI3HAHUI

.. .. Bubnuoreka IIOK

52 JXKéctkocTh BOABI M CIIOCOOBI €€ YCTpaHeHHUs 1

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




53 [IpaxTuueckas padora Ne 6 o reme bubmmoreka [JOK
"YKEcTKOCTh BOABI U METOJIBI €€ yCTpaHEHUs " https://m.edsoo.ru/00aclae8
. bubmmoreka [JOK
54 AnmroMuHuR H
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCH/IA ¥ THIPOKCUIA bubmorexa [IOK
p a Ap A https://m.edsoo.ru/00aelc64
Bubnuoreka IIOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUBI 1 conn kenesa (1) n Bbu6nmuoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001IeHNEe U cUCTEMAaTH3AllMI3HAHMIT
[Ipaktruueckas padota Ne 7. Pemenne
59 JKCHEPUMEHTAIBHBIX 3a74a4 II0 TEME bubmorexa LOK
p B https://m.edsoo.ru/00ae3de8
«Baknenine MeTaIbl U UX COSTUHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJMH U3 PEarcHTOB JaH B
60 5136I>ITKC WU CoJie }KI/ITI:'I AMECH bubmorexa LIOK
Aep . p ) https://m.edsoo.ru/00ael750
BrrunciaeHusMaccoBON 10IMBBIXOTAPOAYKTA
peakiuu
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJMH U3 PEarcHTOB JaH B
61 5136I>ITKC WU CoJie }KI/ITI:'I AMECH bubmorexa LIOK
Aep . p ) https://m.edsoo.ru/00ael1750
BrruncieHusMaccoBON 10IMBBIXOTAPOAYKTA
peakIuu
62 O0001eHne 1 cucTeMaTU3ausI3HaHUI
63 KontponsHas padora Ne4 o reme
«Baxuen1me MeTajuIbl U UX COCIUHEHUSY
64 [IpomesxyTouHast arrectanus 3a Kypc 9




KJ1acca 110 XuMHHU

65 BemectBa u MmaTepuanbl B TOBCEAHEBHOM | bu6mmoreka [IOK
JKU3HU YETIOBEKA https://m.edsoo.ru/00ae350

66 XUMHUYECKOE3arpsA3HEHUEOKPYKAIOIIEHCPEIbI 1 bubmorexa HOK
https://m.edso0.ru/00ae4270

67 Posib XuMHM B pelIEHUH YKOJTOTUYECKUX 1 bubnnorexka HOK
npobiiem https://m.edsoo.ru/00ae4270
68 O00011eHrEe U cCUCTEMATU3ALMS 3HAHUI 1 ngg;ifg;gﬁg 0260d0a

OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxmmonepHoe obmectBo «M3narensctBo «IIpocsemienne»
» Xumus, 9 xknacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxkumonepHoe obmiectBo «M3narensctBo «lIpocBemienuer

METOIUYECKHUE MATEPHUAJIBI JIUISI YYUTEJISA

Xumus (6a30BbIl ypoBeHb). Peanuzanusa tpedoBannii ®I'OC ocHOBHOTO
oO1ero oOpa3oBaHus: MeToauUecKoe mocodue st yuntens / Kapepuna A. A.,
IInuyruna I'.B.; mox pexn. I'. B. IInuyrunoi.: ®I'bHY «MHcTuTyT CTpaTerun

paszButus oopazoBanusi PAOy, 2022. 81 c.: uin.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

https://m.edsoo.ru/
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