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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO O0OIIEero o0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIMH MPETOJaBaHUs YICOHOTO TIPEeIMeTa « X UMM
B 00pa3oBaTeNbHBIX Opranm3anusax Poccuiickoit denepanuu.

[IporpamMma mo xumuM Aa€T MPEACTABICHUE O LENIX, OOILIell cTpareruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOIO
npeameTa, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT pacIpeleeHue €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TEeMaM MPOrpaMMbl IO XHMHUHU, OMNPENENACT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4aromuxcsi, OMNpeAeNseT BO3MOXXHOCTH TMpeaMera s
peann3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTENbHOM
porpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENbHON AESITENbHOCTH OOYyYaroulerocsi Mo OCBOEHUIO
y4e0OHOTO COAEePIKAHMUS.

3HaHWE XWMHH CIYXUT OCHOBOW il (OPMHUPOBAHHS MHUPOBO33PEHUS
oOyyJarouierocs, €ro npejacTaBICHUN O MaTEPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpPyEMble XUMHEH NpPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
DPHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKOU 0€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (JOPMUPOBAHWE MBINLJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOM  ydyeOHON  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX UM MCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKMU3HU, TaK U B MPOGECCUOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYaroUIUuXCsl;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTUYECKOE
00pa3oBaHUE O0YYAIOIITUXCS.

JlanHble HampaBieHUs B OOyYE€HUH XUMHUU OOECIEUMBAIOTCS CHELMPHKOMN
collepkaHus  y4eOHOro  mpeAMeTa, KOTOpBIM  SIBISETCA  MEJarormyecku
aJlaliTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3TaIre e
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYANBHBIX MOHSITHH XWMHH, OCHOB
HEOPraHWYeCKOM XUMHUM U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX [OHATUHI
OpraHNYEeCKON XUMHH.

CrtpykTypa coaepxaHusl NporpamMmbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ usydyeHuro. CoaepikaHHe CKJIAAbIBAETCS U3 CHCTEMBI
MOHATHM O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0e 53TU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLHUIY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOM CBA3Y;

— TMPEeACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, pAa3BUBAIOTCS MOCIEIOBATEILHO OT OJJHOTO
YPOBHSL K JAPYroMmy, BBINONHSAS (YHKUMU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEM NMPAKTUYECKOTO MPUMEHEHMS U IIOTYYEHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUW W3 paHee U3YYEHHBIX YYEOHbIX MNpeaMeToB: «OKpyXKaOMWUA MUP»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3ydyeHUH XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HayKH Kak 00JaCTHM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HaHUW — BaXKHEUIINX (PAKTOB, MOHATHIM, 3aKOHOB U TEOPETUUECKHUX MOJTOKECHHM,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, sA3blka HAyKH, B



OpUOOLIEHUM K HAy4YHbIM METOJaM T[IO3HaHUS MpPU H3YyYEHUU BEUIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Y4EOHO-UCCIEN0BATENbCKON
NeSATeTLHOCTH, OCBOCHHMHM TIPAaBWJ OE30MacHOTO OOpalleHus C BEIIECTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu mM3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUSI BaKHOE
3Ha4YE€HHE MPUOOPEIH TaKUE 1ENH, KaK:

— (dopmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUsI HA CHCTEMAaTHYECKOE MpUOOILEeHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTIbITa PA3HOOOPA3HOW MAESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATIBHOW H E€CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATH U OICHWUBATH SIBIICHUS
OKPY’KaIOILIETO MHPA, UCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX MPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOUICHHH,
NOHUMAHUSI LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOWIEW NPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIUTAHWUI0O HAa OCHOBE YCBOCHHUS OOINEUETOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(wIisi M HAmpaBICHHOCTU AAIBHEHUIIIETO
00yueHus.

OO1iee YMCIO YacoB, OTBEACHHBIX /I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiuseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HEJIEN0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXAHUME OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Tpeamer xumun. Posib XMMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemecTBa. PU3WYECKHE CBOWMCTBA BEUIECTB. AIpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOoAax MO3HaHMS B XUMHUHU. UHCThIE BElIeCTBa U CMECH.
CriocoObI pa3aeieHust CMeCeil.

ATOMBI M MOJIEKYNbl. XHUMUYECKHE »3JeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U Cl0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAss aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBas J10Jii XMMHUYECKOTO AJIEMEHTa B
COCIMHEHHH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKHX COCTUHEHUI.

dusnueckre U XUMUYECKUE SBJICHHSI. XUMUYECKash peaklus U e€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XMMHUUYecKkue ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PeaKIUil (COeMHEHUS, PA3I0KEHNUs, 3aMEILICHUs], 0OMEHA).

Xumuueckuii IKCcnepumeHnm:

3HaKOMCTBO C XMMHUYECKOW MOCYJOH, MpaBMWIaMH padOThl B 1ab0paTopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTIOBAaHUEM, U3yUEHUE U OMHCAHHE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJAEHCAIUS BOJAbI) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKATUBAHHE
METHOU MPOBOJIOKHU, B3aUMOJICHCTBHE Meja C KUCJIOTOMN) SIBICHUM, HAOIIOICHHE U
OMHMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4eHHE CIOCOOOB pa3eieHHus CMeCced: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbIMIApMBaHUE, AUCTWIIALUA, XpoMaTrorpadus, TpoBeJeHINEe OYUCTKH MOBAPEHHON
coyid, HaOJIOJEHWE U  ONHCAHME  Pe3yJbTAaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJEKYI
(ILIapOCTEPKHEBBIX ).

Bakueie npeacTaBUTEIM HEOPIraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — sneMeHT u mpocrtoe
BelecTBo. Haxoknenuwe kuciopoga B MpUPOAE, (PU3MYECKHE U XUMHUYECKHE
cBoicTBa (peakiuu ropeHus). Oxcupapl. [lpumenenuwe kucinopoga. CrocoObl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu W MHpomblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIUsa KUCI0poaa.

TemnoBoit »hdekT XUMHUUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT M mpocTtoe BemiecTBo. Haxoknenwe Boaopona B
npupoae, GU3MYECKUEe UM XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noaydeHus. Kucnorsl u cosu.

Mosnsipablii 00BEM Ta30B. Pac4E€ThI 10 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOLE.
3arpsi3HeHHe OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanusa neopranundeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHIIOB. [lonyuenue okcuaos.

OcHoBanus. Kmaccudukanmst ocHOBaHWI: MENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnueCcKas CBS3b MEKY KJIACCAMU HEOPraHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOIo/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXxapa), O3HAaKOMJIEHWE C oOpasllaMH OKCHIIOB U
OTIMCaHUE WX CBOKMCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAHWUE M W3yUYCHHE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBiue Bojioposa ¢ okcujgoM meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpUAIOB), HAOMIOAECHUE O0pa30B BEUIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C  OMNPEACIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCMOJIb30BAaHHE BHJICOMATEPHAIIOB),



UCCJeIOBaHUE O0pa3l0oB HEOPraHWYECKUX BEIECTB Ppa3JIMYHBIX  KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIIOT W ILEIOYEeH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTtBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMHA HEUTpalu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTAIIBHBIX 3a/ad MO Teme «BaxHelmue Kiaccbl HEOPraHUYECKHUX
COECIUHEHUN.

Iepuoanyecknii 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
ya1emMenToB JI. U. MenpgeseeBa. Ctpoenne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KiIAacCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUJIPOKCUIBI.

[Iepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX dJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas ¢ JJIUHHONEpUOAHAs  (HOPMBI
[Tepuoanueckont cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. Ou3nyecKuM CMBICH IOPSAIKOBOIO HOMEPA, HOMEpPOB IlepuoAa H
TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U NepUoOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBbI XUMHUECKUX
AJIEMEHTOB Ul pa3BuTha Hayku U npaktuku. . M. MenneneeB — ydé€Hbli u
rpa)KJaHVH.

Xumuueckas cBsi3b. KoBalieHTHas (TojisipHass M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchbl OKUcCIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBUE
IUAPOKCUAA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakliMy pa3oKeHHsI, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M MpH HW3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaiM3, CHUHTE3, KiIacCUPUKalus, TEepUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBbI, PAJHMOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUYECKHI 3apsij, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, ra3, GU3NUYECKUE BEINYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Iepuonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX TMEPUOJAOB, Kalus, KalblUsi MU HX
COCAMHEHU B COOTBETCTBUU C TIOJIOKEHHUEM »3JeMeHTOB B Ilepuogunueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBAa: BHUJBl XWMHYECKOW CBA3U. THIIBI KPUCTAITIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOM PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHMI, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOLIMX B pEAKIMU BEUIECTB, MO TEIUIOBOMY 3 (dEeKTy, Mo
U3MEHEHUIO CTENEHEN OKHUCIICHUS XUMHUYECKUX 3JIEMEHTOB, M0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U HIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUSI.

[TonsiTue o ckopoctu xumudeckoil peakuuu. [lonsTue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHe 0 TOMOTreHHBIX U TeTepPOreHHBIX
peakuusax. [lonsarue o karanmse. [lonsATHe 0 XMMUYECKOM paBHOBeCUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEAaKUMH M IO0JOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKLIHH. CocraBnenue  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMA C  HCHOJBb30BAHUEM  METOJIA
AIIEKTPOHHOTO OasiaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIIbHBIC U CTa0bIE SJIEKTPOJIUTHI.

Peakiuu noHHOrO oOMeHa. YcnoBusi NPOTEKaHUs peakluii HOHHOTO OOMEeHa,
MOJHBIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMW W coled B CBETE MPEJACTaBICHUNA OO0 AIEKTPOIUTHUECKON
nuccoruanuu. KauectseHHbIe peakunu Ha HOHBL. [[oHSATHE O THapOIN3E CONel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUME C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOTHOCTH
pacTBOpOB BEUIECTB, IMpolLecca AUCCOLMALMM KHCIOT, WLIEJI0YEed U  COoJeH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHWS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue oOcaaka, BBIJEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiMy pasyioKeHUs, COCIMHEHU), PaclO3HaBaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIILHBIX 3a]1a4.

HeMmeTaJsnibl U MX cOeIMHEHU S

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHUE, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOAOPOAA HAa OPraHW3M 4YeJoBeKa. BaxkHelmme XJIOpUAbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3MUECKUE U
XUMH4YecKkue cBorctBa. OKCHABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciiota, (QuU3MUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruenududeckue). XHUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucimoThl. COau CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKLMs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpuUpoae. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAloIIel cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALECHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue u xumMrueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XMuMUYECKHUEe CBOMCTBA, MOJyuyeHue v npuMeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHNe. KauecTBeHHAas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoJydeHHe, (PU3NYECKUe M XUMUUYECKUE
CBOKMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUpUYECKHe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMru4yeckoe 3arpsi3sHeHUE OKPY>KaIoIIe Cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
amotponueie Moaupukamuu ¢docdopa, (u3HUECKUe M XHUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciaota, Pu3MIeCKUe U XUMHUIYECKUE CBOMCTBA,
nosnyuenue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUM.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJICHUA.  YTIJIEpPOH,  aUIOTPOMHbIE
MoauUKAIMK, PacIpOCTpaHEHUE B TpUpoAe, (PU3NYECKHe U XUMUYECKUC
cBoicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE W MPUMEHEHHE. DKOJIOTHMYECKHe MpPOOJIeMbl, CBA3AHHBIE C OKCHUAOM
yraepoaa (IV), rumoreza rio06anpHOrO MOTEIUIEHHWS KIMMaTa, MApHUKOBBIM
b dexT. YronpHas KUCIOTa U €€ COH, NX (PU3NIECKUE U XUMUYECKHUE CBOWCTBA,
noyiyyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEJUIIUHE, TTPOMBIIIIEHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHaYaIbHBIE TTIOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KAK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHasl KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
NPOAYKTBI WX MepepaboTKku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUPaAX, OCJIKaX, YrJIeBOIax — U MX
poli B OJKM3HH UEJOBeKa. MarTepualbHOE €IMHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOIY4YEHUE U
npumeHenue. CoenuHeHWS KpemHus B mpupozae. OOmme mnpenacraBieHus 00
okcunae kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThI, UX KCIOJIb30BAaHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOUTENIbHBIE MaTepHaNbl: KEPAMHKA,



CTEKJIO, IIeMEHT, 0eToH, ene300eToH. [Ipobiembl 6€30MacHOro0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM )KU3HH.

Xumuueckuii IKCnepumenm:

U3y4deHUEe 00pa3I0B HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMi HA XJIOPHUA-UOHBI U HAOIIOACHUE TIPU3HAKOB
WX TPOTEKAHMs, OMBIThI, OTpaKaIOIIMEe (PU3NUECKHME U XMMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmamu  ceppl W €€ COCNUHCHHSIMH  (BO3MOXXHO  HCIIOJIBH30BaHUE
BUICOMATEPHUAIIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj ACHCTBHEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOThbl, M3YYE€HUE XHMHUYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, TPOBEIEHUE KAUYECTBEHHOM peakuu Ha CyibQaT-
WOH W HaOIIOJeHHWe TpH3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE C (hU3UYECKUMU
cBoiicTBamm azota, (ochopa M uX coeauHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIECOMATEPHANIOB), 00pa3laMu a30THBIX UM (OChHOPHBIX yA0OpEHUid, MOTyUYeHHE,
coOupaHue, pacrno3HaBaHWE U HW3Y4YEHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U PocdaT-uoH U U3yuYeHHE MPHU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOXKHO HCMOJIb30BaHUE BUJIECOMATEPUAIIOB), V3y4ECHUE MOJIeIen
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIIEHHE C
pOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM TPOTHBOTa3a, MOJydYeHHE, COOMpaHue, paclo3HaBaHUE M M3yUYCHHE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEICHHE KAaYeCTBECHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMENW CHUJIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxkHelnire HeMETaubl U UX COEAUHEHUS.

MeTaJiibl 4 MIX COeIMHEHU S

OO0mast xapakTepuUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckon cucreme xumuuyeckux ssemeHtos [, .
MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meTamuioB. Meramuyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMHUYECKUU Pl
HANpsDKEHUN MeTaioB. OU3NYECKUe U XUMUYECKHe CBOWCTBA MeTayioB. O61ue
CrOCOOBI TMONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauioB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, JIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamibl: nonoxeHue B llepuognueckon cucTteMe XMMHYECKUX
anemeHToB . . MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTtpus U Kanusi). OKcuabsl u



TMAPOKCUIBl HaTpuss W Kamus. lIpumMeHeHue IIeoYHBIX METAIOB M HX
COECIMHEHUMN.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHuii M KajbLUH: IIOJOXKEHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaxoXJeHue B npupozae. Gusndeckue 1 XUMUYECKUE CBOMCTBAa MarHus
U KanblMs. BakHeilmmMe coenuHeHUs KanblLMs (OKCUA, THUIPOKCHI, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTPaHEHUS.

AmoMuHMIL: TIoJI0KeHUE B [lepruonyeckoil cucteMe XMMUYECKUX JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTtoma, HaxoKIE€HHE B npupone. Pusndeckue U
XUMHYECKHE CBOICTBA amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
QIIFOMUHUS.

Kenezo: nonoxxenne B llepuoanyeckoi cucreMe XUMUYECKHAX 2JIEMEHTOB /.
N. MenneneeBa, CTpOeHHE aroMa, HaxXOXIAeHHE B mnpupone. Pusndeckue Hu
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, TuaApoKkcHabl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o00pa3laMy METauIoB U CIUIAaBOB, HMX (PU3HMUECKUMHU
CBOMCTBaMM, M3YYEHHE  PE3yJbTATOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIOJb30BaHUE BUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJblUsl M HATpus C BOJOM (BO3MOJKHO HCIIOJIB30BAHUE BUIEOMATEPHUAIIOB),
VICCJIEIOBAHNE CBOMCTB XECTKOM BOJBI, IPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHHE  BHUAECOMATEPUAJTIOB), IPU3HAKOB  IMPOTEKAHUS
KAUECTBEHHBIX PEAKIMIl Ha MOHBI: MAarHus, KalblUs, aJIFOMUHUS, LIMHKA, JKEJe3a
(IT) u xene3a (III), meau (1), HaGarOAEHNE M OMTMCAHUE TIPOIIECCOB OKPAITMBAHUS
IUIAMEHW HWOHAMM HaTpHsl, KajJiusig W Kajablusl (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEN0BAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIFOMUHUSA
Y TUPOKCH]IA IMHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 33Ja4 o TeMe «BaxHeiiime
METaJUIbl U UX COEAUHEHUS.

XuUMHA 4 OKPYKAKLIas cpeaa

BemecrBa 1 marepuasibl B IIOBCEIHEBHOW >KM3HU 4eJOBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEILECTB M XMMHYECKUX peakuuid B ObITy. [lepBas momorup npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKaroleh cpenbl (mpeaenbHas JOoIMyCTUMast
KOHIIEHTpauus Bemects, aanee — [1JIK). Posib xumMun B pemieHun 3KOJI0rH4eCKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue 00paslloB MaTepuajoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M NpU W3YYCHUHM XUMHU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUIN, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJCIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IepUOJUIHOCTb, HAOJIOICHHE,
AKCIIEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHUE, MOJICb, SIBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PATAMOAKTUBHOCTb, MOJICKYJA, 3JEKTPUUYECKUU 3apsifl, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAILIINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCHUCTEMa, MHUHEPaTbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIICCTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHITHIMU B
oOIecTBe mpaBWiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIUATM3AIUU O0YyHAOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YarOIIMXCA
PYKOBOJCTBOBAThCS CHUCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
pacIIMpPEHUE OIbITA IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
M HAYyYHOMY HACIEIUI0, TTOHMMAaHHS 3HAYEHUS XUMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOT0 OO0IIecTBa, CIOCOOHOCTH BJIalETh TOCTOBEPHOW HMHQOpMAIHe o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YyCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUSI O COLUMAIBHBIX HOPMax M TpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNIEOBAaTENbCKOM, TBOPUECKOM UM JAPYruX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX TTPOCKTOB, CTPEMJICHUS K B3aUMOTIOHIMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLlecCE€ OTOM y4yeOHOW [eATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJIECHHE U TMOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 O3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU M COCTABISIOLINC
OCHOBY JJI NMOHUMAaHHUSI CYIIHOCTA HAy4YHOM KapTUHBI MHpa, MPEACTaBlIeHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SX YEJIIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATENbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIE UIsi OOBSICHEHWS HAOII0JAeMBIX IMPOIECCOB W SIBJICHHM,
MO03HABATENIbHOM, MH()OPMAIMOHHON W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOid, JOCTYMHBIMA TEXHHUYECKHMMH CpEICTBAMH HWHGOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCT, K €aMOOOpa3oBaHWIO, TPOEKTHOM M HCCIeI0BaTENbCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHSA OOydeHHUS B
JaJIbHEUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HH, OCO3HAHWE MOCIEACTBHHA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYpEHHSI),
HEOOXOAMMOCTU COOJNIOJIEHHUS TMpaBuil O€30MaCHOCTU MpU  OOpalleHUH ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY M pPEATbHON JKU3HH,

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Mpodeccuii U Tpyia pa3indHoro poja,
YBOXEHHE K TPYyIy W pe3yibTaraM TPYAOBOH AESITEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPMMEHEHHUS TPEAMETHBIX 3HAHWWA TI0 XHMHH, OCO3HAHHBIA BHIOOD
WH/INBUIYIBHON TPACKTOPUU MPOIOJDKEHHS 00pa30BaHuUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIHOW PO(EeCCHOHATBHON AEITETbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(eCcCHOHABHOI cpejie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

IKOJIOTUYECKU IIEIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KHU3HU Ha 3emiie, OCHOBE €€ CYyIlEeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0pas3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOIOICHUS
IpaBwJI OE30MACHOTO MOBEICHUS TIpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYaIUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble MPU W3YUCHUHU XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIIICHHS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHUs TJOO0ATBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M TMyTeH WX PEHICHHs MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHUS, YMEHHUSI PYKOBOACTBOBATHCA UM B TMO3HABATEIBLHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATDI

B cocraBe wMeranpeaMeTHBIX pPe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMUpOBaHHA MHPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TeEOopus,
NPUHIINIL, TUIIOTE3a, (PaKkT, CUCTEMa, POIECC, SIKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 ITHX NPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHON



HAay4YHOM KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe 0OOeCneduBalOT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESITCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Ba3oBhle Jjornyeckue AeicTBHA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITh UX XapaKTEPHbIC
MPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTHUSMH), UCIOJIb30BAThH
MOHATHUS 711 OOBSICHEHUS OT/IETIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH JJIs1 KJacCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHi,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHHS,
CTPOUTH JIOTMUECKUE PACCYKJECHUS (MHIYKTUBHBIE, JEYKTUBHBIE, IO aHAJIOTHUN),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

yMEHHE TMPUMEHSATH B TIPOIECCEe IO3HAHUS TOHATUS (TIPEeIMETHhIC U
MeTanpeIMETHbIC), CAMBOJIMUECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHuueckas ¢GopMmyia W YpaBHCHHUE
XUMUYECKON PEAKIUU — MPU PENICHUN y4eOHO-TI03HABATENBHBIX 3a/1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATh U XAPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBEHHBIE CBS3UM U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble ncciienoBarTebCKHe AeiiCTBUSL:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (POPMHUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU W IPOBEIACHHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMeHHE HaOmoaaTh 3a XOJI0M IIpoliecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €0 pe3yibTar, (opMyJIUpoBaTh 00OOIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpOJIeTIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MIPEACTABICHUS, MMOJYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO WH(OpMAIHIo;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U 0TOOpE
uH(pOpPMAIMU U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJWMBIX JMJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3a7]a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
o0jacT UCHOJB30BaHUS HMHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY Mpe/CTaBIeHUsT UH(GOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECJIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
apyrumu popmamu rpaduku 1 UX KOMOMHAIUSIMUY;

YMEHHE WCIIOJIb30BaTh U AaHAJW3UPOBATh B IIpolecce Y4eOHOU u
UCCIIEIOBATENCKON N1eATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXAloled NpUpOAHON
Cpenpbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe yueOHbIe el CTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJie Juanora W (WiIM) OUCKYCCHUHU) IO
CyllecTBY  oOcyxaaemMoil  Tembl, (OpPMYJIUpOBaThH CBOM  MPEIJIOKEHUA
OTHOCUTEJILHO BBIMOJHEHUS IPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pPe3yJbTaThl  IMO3HABATEIbHOU
JESATENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3eHTALUI0
pe3yJabTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
71ab0paTopHOI pabOTHI MO MCCIEOBAHNIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
MO3HABAaTEIIbHOM M HUCCIIEOBATENBCKON  NIEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uIuil (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBbI€ LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUW, OMNpeIeiIeHUe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PeryisiTuBHbIe YHUBepPCaJbHbIe y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanbosiee 3PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENIbHBIX 3374, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENBLHOTO
COJIep’KaHusl, YCTAHOBIIEHHOTO JaHHOW (enepanbHOl padouell mporpaMMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI



neucTBul, crneruduueckde IS TpeaMeTHOM oOnacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  TMOJYyYEHUID HOBOIO  3HAaHWs, €ro  HWHTEpIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIty oOyuenus B 8 kj1acce nmpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JIOJIsl XUMUYECKOTO dJIEMEHTA B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKaLUs peakiuil: peakiuu
COCAMHEHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, 9K30- ¥ SHAOTEPMHUUECKHUE PEAKINH, TETUIOBOM 3 (deKT peakiuy,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aroMHas OpOUTalb, PAAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAccoOBasl JOJIs BEIIECTBA
(IpolieHTHAsi KOHILIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSATUA U
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUN;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJI€HHS (Hopmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dbopmynam, BHJ XUMUYECKOHM CBSI3M (KOBAJIEHTHAas W MWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MOJIokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHHsI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy I[lepuonnueckoit
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh T[OHATUS «IJIaBHas
noarpynmna (A-rpynmna)» u «mnobdouHas noxarpynna (b-rpymnma)», Manbsie u
OONBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuoamdeckass cucrema xuMmuueckux saementoB J[. .
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YUCIIo AIIEKTPOHOB
U pacrpeie]ICHHE UX 1O JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUITMPOBATh XUMHUYECKHUE SJICMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIYy M COCTaBy YUYacCTBYIOIIMX B pPEaKIHH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAasi OMMMCAHNE MPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOICTBA BEIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHYECKHX NPEBpAIICHUNA B
Pa3IMYHBIX yCIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYISAPHYIDO U MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO JJIeMeHTa 1o (opmyie
COEIMHEHUS], MACCOBYIO JOJIO BEIIECTBAa B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIIHH;

NPUMEHSATH OCHOBHBIE OTIEPAIlUN MBICTUTEILHON NEATeTbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHUE, 00OOIICHHEe, CHUCTEeMAaTHU3AIHIo0, KJIacCHU(UKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBS3€H — JJIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKUWd, €eCTEeCTBEHHO-HAYYHBIE METOIbI
no3HaHWs — HaOMIOJeHNEe, W3MEpPEeHHe, MOJACIUPOBAHUE, SKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

clenoBaTh ~ IpaBWJIaM  TOJB30BAaHHUS ~ XMMHUYECKOH  MOCYIAOW H
7abopaTopHBIM 000pYyIOBaHWEM, a TaKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH [0 BBIIOJHEHUIO
71a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3o00pa3HbIX BeEMIECTB (BOAOPOJAa H KHCIOpPOJAa), TMPUTOTOBICHUIO
pPacTBOPOB C OIMPEACIEHHON MAaCCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTh  XUMHUYECKHE  OKCIEPUMEHTHl  II0
pacro3HaBaHWIO PACTBOPOB IIEIOYEH M KUCIIOT C MOMOIIBIO HHANKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U JPYTHe).

K koHIy oOyueHus B 9 kjiacce npeIMETHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSTUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, AHWUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKash PEAKIHs, XUMUUYECKasi CBsI3b, TEIUIOBOM A PexT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DJIEKTPOJUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOIUTHYECKAS IUCCOLUAMSA, PEAKUUH HOHHOTO
oOMeHa, KaTajau3aTtop, XHUMHUYECKOE€ paBHOBeCHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aINOTpONus, aM(pOTEPHOCTh, XUMUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
METaJJIMYEeCKas), KpUCTAIMYECKasi peuerka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUU, MPEACIbHO AOMyCTUMAs
koHueHtpamusa [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAIICHU;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJCHHS (HOpPMYyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENCIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIJIAcCy COEIUWHEHUN Mo (opMynaM, BHA XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij] MOHA M0 XUMHUYECKOW (opMmyJsie, XapakTep cCpeabl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAMHEHUN, TUI KPUCTATIUYECKOU
PELIETKN KOHKPETHOTO BEILLIECTBA;

packpeiBath cmbica Ilepuogmueckoro 3axkona J[. WM. Menneneera u
JEMOHCTPUPOBATh €r0 IMOHMMAHMWE: ONUCHIBATH W XapaKTePU30BaTh
Tabnuunyio Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoarpynna (A-rpymnma)» M «modouyHas
noarpynma (b-rpynma)», manbie u  OOdbIIEE MEPUOABI, COOTHOCHUTH
0003HaueHUS, KOTOpHIE MMEIOTCS B TMEPUOJAMYECKON Tadmmie, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUA  aTOMOB  XUMHYECKHX
AJIEMEHTOB (cocTaB M 3apsa  sApa, OOIIee YUCIO DIEKTPOHOB U
pacmpesielieHHe HX IO DJIEKTPOHHBIM CJOAM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIMHEHHU B
Ipeesiax MabIX MMEPUOIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHWUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XHUMHYECKHE
CBOWCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkAas OMNHCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHHUM COOTBETCTBYIOLIMX
XAMHUYECKUX PEAKIUN;

COCTaBJATh YPABHEHUS DIJICKTPOJIUTHYECKOW JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, YypaBHEHHsI peakluui, MOATBEP)KIAOINIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3INYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAICHUN B pPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOIO JJIeMEeHTa 10 (opmyiie
COCIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIIHH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOM  TMOCYJOM |
7ab0paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH I10  BBIITOJIHEHHUIO
71a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa M YTICKUCIIOTO ra3a);

NPOBOJANTH  PEAKIUH, TOATBEPXKJAIOIINE  KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHII-, OPOMHU/I-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynb@ar-, THIPOKCH]I-UOHBI,
KaTHOHBl AMMOHUSI U MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OTIEpPAIlUN MBICIUTEILHON JEITeIbHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEeMATH3aIUI0, BBISBICHUE
PUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3YYCHHSI CBOWCTB BEIICCTB H
XAMHYECKUX PEaKIHid, eCTECTBEHHO-HAYyYHBIE METOABl TO3HAHHS —
HaOoIeHNe, M3MEpPEeHHe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koaun4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIE (UU(POBbHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
MPAKTUYECKOU JEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyejoBeKa
12 BemtecTtBa 1 XuMu4ecKue 15 | bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢c
Htoro no pasneny 20
Pa3zgen 2. BaxHeiluue nmpeacTaBUTe M HEOPraHMYECKHUX BelleCTB
’1 Boznyx. Kucnopon. [lonsitue 6 Bubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax 2 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 | 1 bubmunorexa LIOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue atoma

2 | e 8

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunorexa LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) Bubmuotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs! AUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbl M HX COeTUHEHU ST
71 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
' PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaaabl M HX COeINHEHUA

but6mmoreka [IOK
B i 4
3 Obmme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MEeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHualisl B )KH3HH YeJIOBEKa 3 bubmorexa LOK
’ . p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
ara ungpoBbie
Ne ni/m Tema ypoka Koutpoabsnbie IIpakTuyeckue a p
Bcero u3ydyeHusi obOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
' yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeToAax MO3HAHUS B | bubmuorexa [JOK
' XAMHUH https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U PUEMBI 1 bubmmoreka [JOK
' oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
' paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
' A . PHMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKU NTOBApPEHHOU COJIN)»
6. CrapToBasi TMarHOCTHUKa
Bbu6nuoreka [JOK
7. A 1
TOMBLH MOTICKyIH https://m.edsoo.ru/ff0d2a6c
g XUMHUYECKUE DJIEMEHTHI. 3HAKU 1 Bbu6nuoreka [JOK
' (CUMBOJIBI) XUMHUYECKUX IJICMCHTOB https://m.edsoo.ru/ff0d2be8
9 IIpocThie U COXKHBIEC BEIIECTBA 1 bubmorexa HOK
' P - https://m.edsoo.ru/ff0d2a6c
10. ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnmuoreka [JOK
11. Xumunueckas popmyna. BameHTHOCTh
opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
' OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
13 MaccoBasi 10715 XUMAYECKOTO bubmuotexa [JOK
' AJIEMEHTa B COCTMHEHUH https://m.edsoo.ru/ff0d350c
14 KomnuectBo BemectBa. Moib. bubmuorexa [JOK
' Monspras macca https://m.edsoo.ru/ff0d5230
15 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. bubmuorexa [JOK
' XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bubnnorexka [HOK
' XUMHYECKUX PEaKIM https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
' XHUMHWYECKHE yPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruncnenus Konm4ecTBa, Macchl
18 BEIIECTBA 110 YPAaBHEHUSIM XUMHUYECKUX bubmorexa HOK
’ . yp https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukanms XuMruaeckux peakiumit
19 (coenuHeHus1, pa3ioKEHUS bubmmorexa [TOK
' A b ’ https://m.edsoo.ru/ff0d334
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
20 sHukIIoneauct. O0o0mEene bubnmorexa [IOK
' ' . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUHN
” KonrtponsHas padora Nel mo reme bubmmoreka [IOK

«BGHIGCTBa U XUMHUYCCKUE PCAKIIUND

https://m.edsoo.ru/ff0d4290




Bo3nyx — cmecsk razos. Cocras

Bbu6nuoreka [JOK

22. Bo3ayxa. Kucinopon — snemeHT u
ayx po https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
DOU3NIECKUe U XUMHUYECKHUE CBOMCTBA
23 KHUCIOpoAa (peaKuy OKUCIICHUS bubmmorexa LHOK
' poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTydeHUsT KUCIIOPO/ia B
24 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa [TOK
' patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TennoBoit 3 ekt xuMmuIecKon
55 peaKkuru, MOHSITHE O bubnnorexa [HOK
' TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUSIX
TormmmBo (HeTh, yroas U MeTaH).
26 3ar ﬂSHeéHeq;os . a, CIIOCOOBI lro bubmmorexa [TOK
' p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTuyeckas pabora Ne 3 o Teme
27 «[Tonydenue u coOMpanue KuciIopoaa bubmmorexa [JOK
. v . P posa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOHNCTBY
)8 Bonopon — sieMeHT u npocroe bubnuoreka [IOK
' BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
29 du3nvecKknue U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
' Bojopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
30 [ToHsiTHE O KHUCIIOTAX U COMAX bubmorexa HOK
' https://m.edsoo.ru/ff0d50d2
31 CriocoOslI nostydeHus BOAOPoa B bubmmoreka [JOK
' naboparopun https://m.edsoo.ru/ff0d4dd0
32. [TpakTuyeckas padora Ne 4 o Teme bubmmoreka [IOK




«[lony4yenne u coOupanue BOAOPOA,
W3YyYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42

MossipHbIii 005EM Ta30B. 3aKOH

bu6mmoreka [IOK

33.
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
34 BEIIECTBA I'a3a I10 €ro U3BECTHOM bubmnorera [IOK
' i y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brruncnenus o00bEMOB ra3os 10
35 ABHEHUIO PEaAKIIMM HAa OCHOBE 3aKOHa bubmorexa [IOK
' yp B peaKtt . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIEHHI ra30B
36 dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA Bbu6nuoreka [JOK
’ BOJbI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanwmii. [Tonstue 00 bubmuorexa [JOK
' HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacrlmeHHEIE
38 " HeHaCBIpeHHBIIe) aACTBODBI bubmorexa [IOK
' = p bl https://m.edsoo.ru/ffod5b40
MaccoBas 1071 BEIIeCTBa B pacTBOpe
[TpakTuyeckas pabora Ne 5 o Teme
39 «IIpuroroBiieHre pacTBOPOB C bubmmoreka [JOK
’ OnpeenéHHON MacCoBOM Homei https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEILIECTBAY»
20 KontponsHas pabora Ne2 o reme bubmmoreka [IOK
’ «Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
a1 OKcupl: coCTaB, KiIacCuUKaIUs, bu6mmoreka [IOK
' HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHYECKHE CBOMCTBA
Bbu6nmmoreka [JOK
42. KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX

OKCHJIOB

https://m.edsoo.ru/ff0d664e




43 OcHoBaHus: cOCTaB, Kiaccudukams, Bbu6nuoreka [JOK
' HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
a4 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
' OCHOBaHHU https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, kiaccudukanms, Bbubnuoreka [JOK
' HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 ITosnydueHne U XUMHYECKUE CBOKCTBA bubmmoreka [IOK
' KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYypa,
47 cnocoérfl) oJI )GHI/ISI XHMHquKHe bubmorexa [TOK
’ . v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue
18 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnorexa [HOK
' «OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUI
49 ['eneTnyeckas cBsI3b MEXKIy Ki1accamu bubmmoreka [JOK
' HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
50 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
' 3HaHUH https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 o reme
51 "OCHOBHEBIC KJ1aCChl HCOPTaHUYECKUX bubmorexa [TOK
’ i, p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
52 XUMHUYECKHX dJIeMeHTOB. [loHsATHE O bubmorexa [TOK
' ' https://m.edsoo.ru/00ad9ffa
IpyMmax CXOIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH 1
Bbu6nmmoreka [JOK
53. [Tepuoauueckas cucteMa XUMHYECKHUX

anemenToB /1. V1. Menaeneena

https://m.edsoo.ru/00ada52c




Ilepuonsl, rpymnisl, MOATPYIIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55. aToOMOB 3J1eMeHTOB [leprnoauueckoit bubmorexa LIOK
https://m.edsoo.ru/00ada6bbe
cucteMsl /. . Menaeneena
XapakTepucTuka XMMUYECKOT0
c6. 3JIEMEHTA MO €ro MOJOKEHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue Ilepnonnueckoro 3akoHa
- JUTsl pa3BUTHSI Hayku U npaktuku. [1. U. bubmmoreka [IOK
MenpeneeB — y4€HBIN, IEIAror u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
cg. DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnumoreka [IOK
XUMHYECKHUX BJIEMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
>9- Howmast xuMmieckas cassp https://m.edsoo.ru/00adac34
60. KoBanentHas nonsipHas XuMH4uecKas bubanorexka HOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJsIpHAs XUMUYECKast bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
Bbu6nuoreka [JOK
62. (Crener oKHCIeH A https://m.edsoo.ru/00adae28
63, OKuCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peaknuu https://m.edsoo.ru/00adb076
64. OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK

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




65 [Tpomexyrounast artecTais. torosas 1 bubmmoreka [JOK

' KOHTpOJIbHAsI paboTa https://m.edsoo0.ru/00adb486
66 PesepBHblitl ypok. O60011eHue u | bubmmoreka [JOK

' CHCTEMAaTH3aIHs 3HAHWHA https://m.edsoo.ru/00adb33c
7 PezepBHblit ypok. O6o011eHNE 1 1 bubnuoreka [IOK

' cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ad9cb2
68 PesepBubIil ypok. O60061eHIE 1 | bubnnorexa [HOK

' CHCTEeMAaTH3aIHs 3HAHWHA https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Ne ni/m Tema ypoka KonTpoabusie IIpakTuueckue
Bcero u3ydyeHust o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Tepuoauueckuii 3aKOH.
| [Tepuonuueckas cucrema 1 bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOMCTB XMMUYECKHUX HJIEMEHTOB 1 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB
3 Knaccugukanus 1 HOMEHKIATypa | bub6mmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THUIIBI ] bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
5 Bxomnas konTpospHas padbora 1 1
6 Knaccugukanus XuMuaeckux 1 bubnuoreka [IOK
peaKuuii o pa3JINYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 eaknuu. [JoHsITHE O TOMOI€HHEIX U 1 bubmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[lonsiTHE O XMMHYECKOM PaBHOBECHH.
2 @DaKTOpBbl, BIUSIONIAE HA CKOPOCTh 1 bubmuorexa [JOK
XMMHYECKON PEaKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS




OKMCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIE

bubnuoreka [JOK

XUMHUYECKHUE CBOMCTBA, MOTyYEHHUE,

9
peakuu https://m.edsoo.ru/00adcade
Teopust 21EKTPOIIUTHYECKON
10 nccouuanuu. CUIbHEIE U cIa0ble bubmmnorera [IOK
A HHATHA. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonurle ypaBHEHHUS PEAKIIUN bubmnorera [IOK
yp peart https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEJACTaBICHUN bubmmorera [IOK
pu):[ https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUIECCKON JUCCOITUAITTI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIPENCTABIEHHNA 00 bubmorexa LOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON AUCCOLMALIIHI
14 IToHsaTue o ruapoIn3e Cojier bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Penrenne skcriepuMEeHTAILHBIX Bubmorexa IIOK
P https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas padora Ne2 o reme
17 «DIEKTPOIUTHYECKAS JUCCOLHALIUS bubmmorexa LIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLIUU B pACTBOPaxX»
OO6m1ast xapaKTepuCTHKA TajJOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorera OK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopooaopod. ConsiHasi KUCIIOTa, Bbu6nuoreka [JOK

https://m.edsoo.ru/00ade104




IIPUMEHEHHE

[TpakTrueckas padota Ne 2 o Teme

20 «ITosyueHnune COIAHON KUCIOThI bubmmorexa [TOK
i . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMH, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
pEeareHTOB J1aH B U30BITKE
” OO11ast xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATIOTpONHBIE MOAU(DUKAIINH CEPBI.
” HaxoxnaeHnue cepbl 1 €€ coeIlMHEHUI bubmmoreka [IOK
B IIpUpoJie. XUMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo/1, CTpOEHUE, bubanorexa [JOK
¢du3nyeckue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (bU3UYeCKre U XMMUYECKHIE CBOHCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKALLNE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJTyYEHUST CEPHOM KUCIIOTHI. bubmmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpesibl COeAMHEHUSIMHU
cepbl
7 Brruncienne MaccoBoil 10711 BBIXOJa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
73 OO1ast xapakTeprCTHKA SJIEMEHTOB bubmmoreka [JOK

VA-rpynnsl. A30T, pacipocTpaHEHHE

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




B IIpupoe, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

AMMHaK, ero Gu3nvecKue u

29 XAMUYECKHUE CBOMCTBA, MOJTYyUYCHUE U bubmorexa HOK
’ 4 https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyuenne ammuaka, u3y4eHHUE €ro bubmorexa HOK
. ye > 13YH https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ GpusndecKkue u Bbu6nuoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons30Banre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATIbHBIX

32 oOpeHui. XuMHUUYECKOe bubmmorexa [TOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcup dhochopa (V) u

33 (bocg)o pHasI KHCJI(}))Ta (b(bpll)sn(qe)cxne u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue gochaToB B

34 KaueCTBE MUHEPATHHBIX YI0OPECHUH. bubnnorexka HOK
3arpsisHEHUE TPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 pu z e E)mnlr){ecxie U XUMUYECKUE bubmmorexa LHOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
Okcupapl yriaepoa, ux (pu3ndecKue u
yHIep . ¢ bubmuorexa [JOK
36 XMMHYECKHUE CBOMCTBA.

DKOJIOTHYECKHUE TTPOOIEMBI,

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




CBsI3aHHBIE C OKCHIOM yriepona (IV)

37 VYronbpHasg KUCI0Ta U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme

18 "TlosrydeHne yrieKuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peakuusi Ha KapOOHAT- https://m.edsoo.ru/00ae027¢
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHMYeCcKUX BEIECTBAX KaK O bubmmorera [IOK
P https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTIIepoia
40 KpeMunii u ero coequHeHN bubmmnorera LIOK
p https://m.edso0.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 33734 110 TEME bubnnorexa [HOK
«BaxkHenme HeMeTauTbl U UX https://m.edso0.ru/00acObf2
COCIUHCHHUS»

Kontponbnas padota Ne3 mo teme
. bu6mmoreka [IOK
42 «BaxHeinme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ac0e18
COCUHCHUS»
OO6m1ast XapakTepruCTHKa XUMHIECKUX
3JIEMEHTOB — METAJLJIOB.

13 MeTtanauyueckas CBSI3b U bubmuorexa [JOK
METAJUTNYECKas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBa
METAJIJIOB
XHUMUYECKUE CBOMCTBA METAJLIIOB.

. bu6mmoreka [IOK

44 DJIEKTPOXUMHUYECKUH P

HanpsH>KEHUHA METaJJIOB

https://m.edsoo.ru/00ael 156




OO1u1re criocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

45 aBHEHUSIM XUMHUYECKHUX PEAKIINNA buGnnorexa LIOK
yp PeaKIHy, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJEPIKUT
puMecH
46 IToHsTHE O KOPPO3UU METAIJIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Henotmpre meTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [[lenrouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetinine coequHeHns KajablUug Bubmorexa IIOK
A H https://m.edsoo.ru/00ael 58
51 O00011IeHIE U CUCTEMATH3ALIIS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKkoCTL BOIBI M METOJEI €€ bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubmuorexa [JOK
54 A 7|
MEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, TUAPOKCUABI U COJIM KCIIC3a

bubnuoreka [JOK

37 (IT) m xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHre U cucTeMaTU3alus
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnorexa HOK
«BaxHeunme MeTaIbl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CJIU OJIUH U3
60 pEeareHToB J1aH B U30BITKE WIIH bubnnorexka [HOK
COJIEPKUT NpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIU BBIXOJa IIPOAYKTa
peakuumn
61 O06001IeHEe U CHUCTEMAaTU3ALIH
3HAHUU
6 2 HpOMe)KyTO‘{HaH aTTecTranus. Hrorosas
KOHTpOJIbHAs paboTa
BemectBa u marepuassl B bubanorexa HOK
63 .
MOBCEIHEBHOMU KU3HHU YEIOBEKa https://m.edsoo.ru/00ae3£50
64 XHWMHUYECKOE 3arpsi3HEHUE bubmmoreka [JOK
OKpY>KaloIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnu bu6mmoreka [IOK
AKOJIOTHYECKUX TIPOOIEM https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o011eHne 1 bubnunoreka [IOK
66 .
cucTeMaTu3anus 3HaHuUu https://m.edsoo.ru/00aec0d0a
67 PesepBHblit ypok. O60011eH1e 1 bubmmoreka [JOK

cUcTeEMaTH3allis 3HaHUI

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




68

PesepBHeIit ypok. O600ICHHE 1
cucTeMaTH3alus 3HaHUI

bubnuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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8.

9.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xumus 9  kmacc:  yueO.nus  oOmieoOpazoBaT.  OpraHu3aruil/
O.C.TI'abpuensa, WU.I'. Octpoymon, C.A. CnaakoB. — 2-¢ usa., — M.:
ITpoceemienune, 2020.

2. Xumusgs 9  kmacc:  yuel.qus  oOmieoOpazoBaT.  OpraHu3aruil/
O.C.T'abpuensa, WU.I'. Octpoymon, C.A. CnaakoB. — 2-¢ usa., — M.:
ITpoceemienune, 2020.

METOJIUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA:

. I'abpuensa O. C., OctpoymoB U. I'. HactonpHas kHura yuutens. Xumus 9

kiacc: Meroauaeckoe mocooue. — M.: [poda, 2013.

. 0. C. l'abpuensua. Meroanueckoe nmocobue «Xumus. 8-9 kmaccen» — M.: JIpoda,

2010.

. 0. C. T'abpuensn, II. H. bepéskun, A. A. VYmakoBa «Xumus 9 K.

KonTponbubie u mpoBepounbie pabotsl k yueOHuky O.C. ['abpuensina «Xumus
9» — M.: Jlpoda, 2012.

O. C.I'abpuensn, U. I'. OctpoymoB.M3ydyaem xumuio B 9 ki1.: Jlumaktudeckue
Marepuaisl. — M.: bauk mroc, 2015.

. O. C. I'abpuensn, H. H. Pynos, B. 1. TonkyHoB.XuMu4ueckuii S3KCIIEPUMEHT B

OCHOBHOM 11KOJ1€. 8 KII. — M.: JIpoda 2016.

O. C.Tlabpuensn, H. II. BockoOoiHukoBa. XuMus B TecTax, 3ajayax,
ynpaxHeHusx.8 — 9 k1. — M.: Ipoda, 2005.

Xumusi. 9 kn. ITlogroroBka k wurtoroBod arrectanmu — 2018: yueOHO-
meroa.mocoobue / mox pen. B.H.Jlopouskuna. — PoctoB u/ Jlony: Jleruon, 2017
r.;

Ho6potun [[.1O., KaBepuna A.A., bonoros JI.B., boposckux T.A.T'MA. Xumus.
TemaTuueckue TpeHUPOBOUHbIE 3a1aHus. M.: Dkcmo, 2016 T.

OUIIN. TUA. Dx3amen B HOBOH hopme. Xumus. 9 kinacc. TpeHUpOBOUHbIE
BapUaHTHI SK3aMeHaAIMOHHBIX padoT. M.: ACT-Actpens, 2016 T.

10.®enepanbHblil HEHTp TeCTUpOBaHUsA. TecThl. Xumus. 9 kiacc. BapuaHTel u

OTBETHI LIEHTpann30BaHHOTO TecTupoBanus. M.: OO0 “PYCTECT”, 2015 r..

11.doponuskun B.H., bepexnas A.I'., Caxxuena T.B., ®eppanésa B.A. Xumus. 9

kiacc. [logroroBka k utoroBoit arrecranuu. Poctos-na-Jlony: Jlernon, 2017.

12.Xomuenko A.B. Xumus. 'ocyrapcTBeHHast UTOTOBas aTTecTaius (o HOBOU

13.

dopme). 9 knacc. Tunoblie TecToBbIE 3ananus. M.: Dx3amen, 2018.
I'abpuensia O. C, BockoOoitnukona H. I1.,fmykoBa A. B.
HacronbHas kaura yuurens. Xumus. 8 ki1.: Meroanueckoe rnocoome. —
M.: JIpoda,2013.

14. T'abpuensu O.C. Xumusa. 8 kmacc. bazoBbiii ypoBenb. Pabouas Tetpaap K

yueOnuky O.C.I'abpuensna. — M.: [Ipoda, 2014. — 144 ¢

15.T'abpuensn O. C, SmrykoBa A. B. PabGouas terpanp. 8 ki. K yuebuuky O. C.



I'abpuensna «Xumus. 8».M.: Ipoda,2013

16. Xumus. 8 ki1.: KoHTpoabHbIE U TPOBEpOUYHBIE padOTHI K yueOHUKY O.
C. I'abpuensina «Xumus. 8»/ O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYurakosa u n1p. — M.: poda, 2013.

17. I'a6puensu O.C, I'yvaoB H.H., TonkynoB B. WM. Xumuueckuit
AKCOEPUMEHT B mikoJsie. 8ki. — M.: [poda, 2012

18. I'a6puensu O.C, Bocko6otiaukoBa H. 11.Xumus B Tecrax,
3amavax, ynpaxHeHusx. 8—9ki. — M.: [Ipoda, 2010.

19. Anmux6eposa JLIO., Pykk H.C.. Ilone3nas xumusi: 3a1auu u ucropus. — M.:
Hpoda, 2006.

20.Aptemenko A.W. Y nuButenbHbIA Mup opranndeckoi xumuu. — M.: JIpoda,
2005.

21.Kapuosa A.A., JleBkun A.H. Heopranuueckasi Xumusi: UJUTIOCTPUPOBAHHBIN
Kypc: 8-9 knacc: nocobue mis yuanuxcs. — M.: IIpocsemnienune, 2010

22..Mansiukuna B. 3anumarensHas xumusi. Heckyunsiit yaeOHuk. — CaHKT-
[TerepOypr: Tpuon, 1998

23..Muxanésa T.I'., CtpenpaukoBa E.H. Pa3paGoTka negarorudeckux TeCTOB MO
xumnn.M. BAKO.2013

24.Kypun A.A.,3arpannunas H.A. Xumus: metanpeiMeTHbIE PE3YJIbTAThI
o0yuenns.M.BAKO.2014

25.. [Inuyruna I'.B. Curyaumonssie 3aganus no xumun.M.BAKO.2014

26. . Bapassa H.D. Xumus B cxemax u tabmumax. M. Oxcmo0.2012.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETHN
HNHTEPHET

Poccwuiickas snekTpoHHas MIKOJIa:
URL:https://resh.edu.ru/.

http://school-collection.edu.ru/
http://interneturok.ru

http://www.1september.ru

[[aseTa «XuMuUs» U cant ang yumtens «A nay Ha Ypok XMMum»
EcTecTBeHHO-Hay4Hble SKcnepuMeHTbl: Xxumud. Konnekumsa Poccmnmnckoro
obLeobpasoBaTenbHOro noprana

AITXUMUK: cant J1.HKO. AnnkbepoBon

Bcepoccunckas onumnmaga LWKOMNbHUKOB MO XUMUN

OpraHn4yeckas XMMUs: 3NEKTPOHHbIN Y4e0HMK AN cpeaHen LIKOMbI
OCHOBbI XUMWUWU: 9NEKTPOHHbIN Y4€0HUK

OTKpbIThIN Konemk: Xumms

OucTaHuMoHHasa onuMnuaga no XMMumn: TeNeKOMMYHUKALNOHHbLIV 00pa3oBaTesibHbI NPOEKT
. uncTaHUMOHHbIE 3BPUCTUYECKME ONUMNMaabl Mo XUMUn

10. 3aHumarenbHas xmMmms

11. /3 onbiTa pabotbl yuntens xmmmmn: cant H.KO. CbicmaHoBOW

12. Knaccudukaumsa XuMn4eckmnx peakLumm

N —

CoOoNOORAW




13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.

28.
20.
30.
31.
32.
33.

KoHTpeH — Xumus ans Bcex: y4e0HO-MHOPMaLIMOHHbIN CaniT

MaTepuanb! kadeapbl dr3nMy4eckon 1 konnonagHonm xummm KoxxHoro doegepanbHOro
yHUBEpcuTeTa

MeToanyeckoe o06beaguHeHune ydntenen xummm Cesepo-BocTouHoro okpyra ropoga Mocksbl
HaHomMeTp: HaHOTEXHOIOrM4Yeckoe coobLLIECTBO

OHnanH-cnpaBoYHMK XuMmnyecknx anemeHToB WebElements

[NonynspHas 6ubnnoTeka XMMMYECKUX NIEMEHTOB

Carit Alhimikov.net: y4ebHble 1 cnpaBoYHble MaTepuanbl N0 XMMUK

Cant Chemworld.Narod.Ru -Mup xumunm

Cant «BuptyanbHas XMmMmM4yeckasi LLKona»

Cant «Mup Xxumumn»

XuMuK.py: cant o xumuu

XuMmnyeckas cTtpaHmyka Apocnasckoro LleHTpa TenekoMMyHUKaumin 1 MHAOPMaLMOHHbIX
cuctem B 0bpasoBaHun

Xummnyecknin noptan ChemPort.Ru

Xumunyeckni cepsep HimHelp.ru: y4ebHble 1 cripaBoYHblE MaTeEpPUanbl

Xumusa: MaTtepuansl «Bukuneanm» — cBo00gHOW 3HLUMKNONeanu

XuMust 1 kn3Hb — XXI BEK: HaYYHO-NOMYNSAPHbIV XXypHan

X1Mo3a: coobLEeCTBO yYnTenenm xummm Ha noprane «Cetb TBOPYECKUX YYUTENEN Y
LLIkonbHMKaM O XMMWU: CalT Xxmumm4deckoro dakynbteta AntlyY

AneKkTpoHHas BubnnoTeka No XMMUK U TEXHUKE

AnekTpoHHas bubnunoTeka y4ebHbIX MaTepranos no xmmum Ha noptane Chemnet
AneMeHTbl XKn3Hu: cant yumntensa xummum M.B. ConoBbeBol

34. Suumknoneans «pupoaa Haykn»: Xumus
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