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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®T'OC 000, a Taxxe Ha ocHOBE (henepanbHOI paboyueil mporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIEMIMHM TMpernojaBaHusi ydyeOHOro mpeaMera «XUMHS» B
oOpa3oBaTteNbHBIX opranu3anusiax Poccuiickoit @enepanuu.

[Iporpamma 1mo xuMuu Aa€T MOPENCTABICHUE O IENX, OOIIel CTpareruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJiepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3jenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHUM K
pe3ynbTataM oOy4eHHUs] XUMUW Ha YPOBHE IeJieH U3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUsI.

3HaHWE XHMHUH CIYXUT OCHOBOW It (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MAaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOpMUPYEMBIC XUMHEW NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs Tri100agbHBIX
npo0seM yCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOMN M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.



N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 001IeH 1 PyHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOU  JesTeNbHOCTH,
DKCIIEPUMEHTALHBIX W HCCICIOBATEIHCKAX YMEHHH, HEOOXOJAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATIEHOMN JCATEIBHOCTH;

3HAKOMUT CO CHenudUKoil HAaydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YyYarOLIUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
00pa3oBaHue 00yYArOITUXCSI.

JlanHble HampaBiieHWs B OOYYEHMM XHMHHM OOECHEUYHMBAIOTCS CHEeUPUKON
colepXkaHusi  y4eOHOrOo  TpeaMera, KOTOPBIA  SIBISIETCS  MEJaroru4ecKu
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUHU Ha ONpEACIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYalOUIMMHUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
OPTaHUYECKON XUMHH.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxoja Kk €€ mzydeHuro. ColepiaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MOCJEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
pPa3HOTO ypOBHS:

— ATOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3axkoHa /I. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOHU CBS3H;

— TpencTaBieHUN 00 DICKTPOJUTUYECKON NHCCONMAIUMA BEIIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K IPyTrOMY, BBITIOJHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOCHUS U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TOJYyYEHUSI U3y4aeMbIX
BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIOIIEN HAyYHOW KapTUHBI MHpA B JIOTHKE



€€ CHCTEMHOI MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U METO1aM
NO3HaHHA B Hayke. VM3ydyeHrne XMMHH NPOUCXOJUT C MPUBJICYCHUEM 3HAHUI W3
paHee M3YYEHHBIX yueOHBIX MpeameToB: «Okpyxawomuid mupy», «buomnorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiaacey.

ITpy u3yyeHUHM XUMUU MPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHYECKON HAyKH KaK OOJIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpBI. 3a7a4ua
y4e0HOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHMA —
BaXHEHNIINX (aKTOB, MOHITUH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUH, TOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAYKH, B MHPUOOIIEHUH K
HAy4YHBIM METOJaM IMO3HAHUS MPU U3YUYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbopMUPOBAHUY U PA3BUTUH MTO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
NO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM AESITEbHOCTH, OCBOCHUHU ITPaBUII
0€e3011acHOro OOpaleHMsI C BELLIECTBAMH B [IOBCETHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TAKUE LI, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO pPa3BUTONM JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTh OOY4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITIMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBHOE 3HA4Y€HUE JIf
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue oOmeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLIEHUBATH SIBICHUSA
OKPY’KAaIOIIET0 MHUPA, WCIOJIb3Ysl 3HAHHUS M OIBIT, MOJIYYEHHbIE NPU HU3YyYEHUU
XUMHH, TPUMEHATH UX IPU PEIICHUH MPoOIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSATEIbHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMYECKU
LEJIeCO00Pa3HOro MNOBEAECHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON Cpeibl;

— pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABICHHOCTH JAIBHEUIIIETO
oOy4eHwus.

OO11ee Ynciio YacoB, OTBEIEHHBIX IS U3YUCHHSI XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHEe 0 MeTonax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrnocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckast hopmyna. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcCUTENbHAsA aTOMHas macca. OTHOCUTEbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B COCTUHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

@u3nueCcKue U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BeIleCTB. XHUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHUSI, 3aMEIICHHS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMU, MpaBuUiiaMu paboThl B JabOpaToOpuu U
npuémMamu o0palleHus: ¢ J1abopaTOpHBIM O00OPYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busndeckux (MJIaBICHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMSI BOJAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMKCaHUE TPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kee3a ¢ pacTBopom conu meau (II),
U3Y4YCHUE CIOCOOOB PA3ECHHS CMECed: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, MpoBeeHue OYUCTKU MOBAPEHHOU
coid, HaOJIOJEHWEe U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIEHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ILIapOCTEPIKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3agyx — cmech razos. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B THpUpoae, (PU3MYEecCKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenme kucmopoma. CrocoObI
MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H — aioTpornHas MoaupUKaIsa KUCIopoa.



TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U MeETaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nUecKue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHUE, CTOCOOBI oSTydyeHust. Kucinotbl
Y COJIN.

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

dusnyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIMIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEIIECTBA B PACTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOIBI B IIPUPOLE.
3arps3HeHre NpupoaHbIX Boa. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMdOTepHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusuwdeckne ©U XUMHUYECKUC
CBOMCTBA OKCHJIOB. [lonyduenue okcuaoB.

OcnoBanusa. Kiaccupukanus oOcHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenknarypa ocHoBaHuil. dusnyeckue M XUMHUYECKHUE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUU.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa kucior. @usndeckne u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerona.
[TosryueHue KUCIOT.

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

['eHeTnUeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEACIICHUE COJACPKAHUA KUCIOPOAa B BO3/IyX€E, IMOJyUYCHHE,
coOupaHue, pacno3HaBaHHE M HW3YUYEHUE CBOWCTB KHUCIOpOAa, Habo/IeHne
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpaIieHus ropeHus (1moxkapa), 03HaKoOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTTMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAHWE W W3y4YEHHWE CBOMWCTB
BOJIOpoJia (ropeHue), B3aumoieicTue Bogopoaa ¢ okcuoM meau (1) (BozmoxkHO
UCITI0JIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOAEHUE 00pa31I0B BEUIECTB KOJIMYECTBOM
1 ™Monb, ucciaegoBaHWe OCOOCHHOCTEH pAacTBOPEHUS] BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM JOJIEN
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEWCTBHE BOJbl C MeETAUIaMU (HATpUEM W
KaJlbliieM) (BO3MOXXHO HCIOJIb30BAaHUE BHUJIEOMATEpPHUAJIOB), HCCIEIOBaHUE
00pa3ioB HEOPraHUYECKHUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKPACKH UHJAUKATOPOB B PACTBOPAX KUCIIOT U IEJIOYEH, H3YUEHHE B3AUMOIACUCTBHS



okcuna meau (II) ¢ pacTBOopoM CepHOM KHUCIOTHI, KUCIOT C METAJIAMU, PEaKIIUA
HEUTpaNU3aluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OIHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEIICHUE YKCIEPUMEHTAJIBHBIX 33]1a4 110 TEME
«BakHeunI1e Ki1acChl HEOPTaHUYECKUX COCIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoanyeckasi cucreMa XUMHYECKHX
iemMenToB JI. WU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBSf3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKALMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METAJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. Ilepuoguueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas v JiauHHonepuoaHas ¢popmsl [leprogndyeckoi
cuctembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl U rpynibl.
OU3NYECKNN CMBICI NOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs pPaJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyIIIaM U ITEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnuie ceasu

Peanuzanust mMexXnpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUEe KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.



OO0mue ecTeCTBeHHO--HAyYHbIE TIOHITHS: HAyYHBIN (aKkT, TUTIOTE3a, TEOPUs,
3aKOH, aHallM3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsisl, BELIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIeCTBa, Tra3, (U3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepuonnueckuii 3akoH. [lepuoauyueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIUS, KAIbIUA U UX COCAUHECHUIN
B COOTBETCTBUU C IIOJIOKECHHEM »JJEeMEHTOB B llepuonnueckorn cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKHUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCcKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3¢ (dEeKTy, Mo
W3MEHEHHIO CTENEHEW OKHMCIICHUS XUMUYECKHX AJIEMEHTOB, O OOpaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctu xumudeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoOHSITHE 0 TOMOTE€HHBIX U Te€TEPOTEHHBIX
peakuusx. [lonsatue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO

pPaBHOBECHS.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLWH,  AJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue YpaBHEHUMN

OKHCJIIMTCIIBHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJB30BaHUEM  MCETOJA
SJICKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnel, aHnoHbl. MeXaHM3M AUCCOLMALMM BELIECTB C PA3JIMYHBIMU BHJIAMU
xuMHueckoi cBsizu. Crenens aucconuayu. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. ¥YcioBus NpOTEKaHUsI peakuil HOHHOIO OOMeEHa,
IIOJIHBIE M COKpAaIEHHBbIE MOHHBIE YypaBHEHHsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMI1 U COJIEH B CBETE MPEACTABICHHUI 00 3JEKTPOJUTUYECKON THCCOUUALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [loHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKHX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XJIopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIUHU OT
BO3JCHCTBUS  pa3iM4YHbIX (PAKTOPOB, HCCIEIOBAaHHE AIIEKTPOMPOBOIHOCTU
PacTBOPOB BELIECTB, IpoLECca AUCCOLUALMHN KUCIIOT, LIEI0YeH U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MAaTEPHUATIOB), IIPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOLINX
OpU3HAKKM TPOTEKAaHUS peakiuii HOHHOrOo oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHMs), paclo3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KAa4ECTBEHHBIX PEAKIMil HAa MOHBI, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl u MX coeAMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapaKTepHblEe CTENEHU OKucieHHs. CTpoeHue U (U3HUYECKUe CBOMICTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMHUYECKHE CBOWCTBA HA ITpUMeEpeE Xjopa (B3auMoeiicTBHe
C MeTajylaMH, HeMeTajulaMu, IienodaMu). XiopoBoaopor. CoiisiHas KHCIIOTA,
XUMHYECKME CBOWCTBA, IIOJyYy€HHE, IpuMeHeHue. [JlenctBue xyopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YEJIOBEKa. BakHENIIINE XTOPUABI U UX HAXOXKICHHUE B
IIPUPOJE.

OOmas xapaxktepuctuka 31eMeHToB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u ¢u3nyYecKue CBONCTBA
MPOCTBIX BEIIECTB — KUCIOPOJAa U Cepbl. AJITOTPONHbIE MOAU(PHUKAIIUN KHCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUE, PU3NYECKUue U
XUMHUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK INPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast KMCII0Ta, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001ME KaK NPeCTaBUTENS
KJlacca KHUCIOT M crenuduieckue). XUMHUECKUE PEaKlMU, JiekKallue B OCHOBE
IPOMBIIIJIEHHOTO CMoco0a MOJy4eHUs CepHOM KuciotThbl. llpuMenenue cepHOi
KucaoTbl. COJMM CEpHOM KHUCIIOTHI, KayeCTBEHHAs peakuus Ha Cyab(paT-HuoH.
Haxoxnenue ceppl U €€ COCNMHEHUUM B TpUpojc. XMMHUYECKOE 3arpsi3HCHUE
OKpY)Karollel Cpellbl COEIMHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arpsA3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAILECHHUS.



OOmiast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIECHHUA. A30T, paclpocTpaHEHHE B MPHUPOJIE,
duznyeckue u xuMuyeckue cBoiicrsa. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3nUecKkue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ MojyueHue, (Pu3nueckue M XUMHUYECKHe
CBOHMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHeE).
Hcnonb3oBaHue HUTPATOB U COJIEH AMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpe/ibl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, AIOTPONHBIC
monupukammu pocdopa, guzndeckue U xumuueckue cporictsa. Okcun ochopa
(V) u dochopHas kucimoTa, HU3NIECKUE W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue hocharoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKUCIIEHUS. YTIEPO/1, AJTIOTPOIIHbIE MOIU(UKALINY,
pacmnpocTpaHeHHe B MpUpoze, pusnueckre U XMMHIECKUEe CBOMCTBA. AJCOpPOIIHS.
Kpyrosopor yraepoga B mnpupoae. Oxcuabl yriepona, uX (usmueckue u
XUMUYECKUE CBOMCTBA, JIEWCTBME HA JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
npUMEHEHHE. DKOJIOTHYEeCKUe MpoOsieMbl, CBsi3aHHbIE ¢ okcusoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQekT. YrompHas
KACTIOTa U e€ coild, UX (PU3NYEeCKHMe W XUMHUYECKHE CBOICTBa, MOJyYeHUE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbBL. Mcnosnb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
MPOAYKTHl WX mMepepaboTku (OEH3WH), WX POJb B OBITY W IMPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poIM B OKM3HM 4YeloBeka. MarepuanbHO€ €IMHCTBO OPraHUYEeCKHX H
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHeHue. CoeiMHEHUs] KpeMHUs B ipupoe. O01me npeAcTaBieHus 00 OKCHUIE
kpemuus (IV) u xpemuueBoit kucinore. CUIMKATBl, UX UCIOJb30BAHUE B OBITY, B
IPOMBINIJICHHOCTH. BakHelme CTpouTenbHble MaTepuajbl: KepamHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobOmeMbr 0€30macHOTO  WCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-HOHBI U HAOIIOJEHIE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaKAOIMKEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOoB M HUX COEIMHEHUH (BO3MOXXHO HCIIOJb30BaHUE BUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3IaMu
ceppl M €€ COENUHEHUAMH (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca O0YTIMBaHUA caxapa MoJ IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yYeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KaUeCTBEHHOW PEAKITNU Ha CyJIb()aT-uoH ¥ HAOMIOACHUE TTPU3HAKA €€
pPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCcKUMH CBOWMCTBaMHU a3oTa, dochopa u ux
COEIMHEHMI (BO3MOYKHO HCIOJIb30BAHUE BUJIEOMATEPHAIIOB), 0Opa3laMy a30THBIX
u hocopHBIX ynOOpeHUM, MoayuyeHne, coOupaHue, pacro3HaBaHHE M M3Y4YEHUE
CBOWCTB aMMHuaKa, MPOBEJICHHUE KAUYECTBEHHBIX PEAKIMii Ha HOH aMMOHHS U
dochar-noH W W3yuYeHHWE TPHU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILIEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB), HU3YYEHHE MOJeNIed KpUCTAIUIMYECKUX PpEIIETOK anMasa,
rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTUBOTa3a, IOIYy4YCHHUE,
cobupaHue, pacro3HaBaHUe W M3yUYCHHUE CBOWCTB YIJIEKHCIIOTO Tas3a, IPOBEICHHE
KaueCTBEHHbIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKUMEW CUIMKATHOW MPOMBIILICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeilne HeMeTaluibl U X
COCJIMHECHUS.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHYECKUX 3yeMeHToB [[. U.
MenneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Metauyeckasi CBA3b U
METAJIMYEeCKas: ~ KpUCTaJUIMuecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaioB. U3nyeckrue U XMMUYECKHE CBOWMCTBa MeTaiioB. O0iue
crocoObl Moiy4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CIOCOOBI 3aIMUTHI X OT KOoppo3un. CIuiaBsl (CTajb, YyT'YH, TIOPATIOMUHUHN, OPOH3a)
U UX PUMEHEHNE B OBITY U IPOMBITTUICHHOCTH.

[Ilenounsie meTamipl: nonoxeHue B llepuoanueckon cucTteMe XMMHYECKUX
sanementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuiabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHBIX METaIOB M MX
COCIMHEHUU.

[[lenoyHO3eMENbHBIE METAJUIBI MarHUil M KaJblMH: IIOJIOKEHHE B
[Tepuoanueckon cucteMe XxumMru4deCcKkux 3yeMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HAXOXKJEHUE B Npupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHus U



Kasblus. BaxkHeiiine coequHeHns Kanbus (OKCUT, TUIPOKCH]T, coJin). ZKECTKOCTD
BOJIBI U CITOCOOBI €€ YCTpaHCHHUS.

AmoMuHMIL: IostoKeHue B [lepruoinueckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3nUEeCKue U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcuibl, rTuApoKkcuabl U conu xenesa (1) u xxenesa
(IIT), nx coctaB, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HHU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS Keje3a B KUCIOPOAE
(BO3MOKHO  KCHOJIb30BAHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbIX PEAKIIMi HA MOHBI: MarHUs, KaJIbIUs, ATFOMUHUS, IMHKA, xkese3a (1)
u xenesa (II), menu (II), HaGmromeHWe W omMHMCaHWE MPOIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEA0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCH A ATIOMUHHS 1
IUAPOKCUA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3aJay Mo Teme «Baxunelmme
METAJUJIbl U KX COECIUHEHHUS.

XUMHA 4 OKPYKAKWIIas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMAas
KOHIIeHTpanus BeulecTs, aanee — [1/IK). Ponb xuMun B penieHnH 3K0JI0THYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu

Peanuzanust mMexnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOJACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIENb, SBIICHUE, IMapHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, U30TOIIBI,
PaaOaKTUBHOCT, MOJIEKYJIa, AICKTPUIECCKUI 3aps, IPOBOTHUKH,
MOJIYIPOBOJTHUKH, ~ TUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (pU3MYECKHe BETMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIbI, TIOJE3HBIC
UCKOTIaeMble, TOTUTHBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMaHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAAETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPaBHIAX MEXJIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIY B POLIECCE 3TOM yUEeOHOM NeATENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IMOBEJECHUE M TMOCTYINKH CBOMX TOBApHILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEICTBUN MTOCTYTIKOB,;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpEACTBaAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBAXEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOM JIE€SATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  TMPEAMETHBIX 3HAaHMW 1O  XUMHUHM, OCO3HaHHBIM  BBIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTMYECKH 11eJ1ec000pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3/I0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0ILIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CHUCTEMa, TPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUTIOTE3HI TIO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYCHHUECKUX JKCIIEPUMEHTOB, YMEHHE HAONIOJAaTh 3a XOJOM IpoIriecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3aJa4 OMpPeneIEHHOTO THIIA, TPUOOPETEHHUE OIbITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
Cpepbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ AUAJIOTA U (UJTK) TUCKYCCUU) TIO CYILIECTBY
oOcyxmaemMoil Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHCHUS TIPEIJIOKEHHOM 3aa4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
UCIIOJIb30BaTh ¥ AaHAJTU3UPOBATh KOHTEKCTHI, TPeIjiaraéMble B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUs, PEAKUMU PA3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOM 3PeKT peakuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTAIb, PaINyC aTOMa,
XMMHUYECKasl CBS3b, NOJISIPHAS M HEMOJISIPHASA KOBAJIEHTHAS CBS3b, HOHHAS
CBSI3b, MOH, KAaTHMOH, aHHWOH, pACTBOP, MaccoBas JOJi1 BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, 001Iee 9uciio IJEKTPOHOB U
pacnpeneneHrue uX 1Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHYECKHUE pPeaKkuu (10 YUCIy W COCTaBY YYacCTBYIOIIUX B pPEaKIHH
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUIECKIX PEAKITHIA;

IIPOTHO3HPOBATh CBOIMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAlICHUNA B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MAacCOBYIO JIOJIFO XHMHUYECKOTO JJIeMeHTa 1o Qopmyse COeTuHEHUs,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XMMHUYECKON PEAKIU;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICIIUTEILHOMN JACSITEIIbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTeMAaTH3allUui0, KIaCCHU(PUKAIIHIO,
BBISIBJICHHE TPUYMHHO--CIICJACTBEHHBIX CBSI3€H — JJIsl U3YYECHHS CBOWCTB
BEIIECTB M XWUMHUYECKHUX pEaKIUd, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeTOBATh MPaBHUIIaM MOJIb30BAHUSI XUMUIECKON MOCY/I0M 1 JTA0OPATOPHBIM
o0opymoBaHHMEM, a TakKe TNpaBHJaM oOOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSAMH II0 BBINIOJHEHHIO J1a00paTOPHBIX
XUMHUYECKUX OMBITOB MO TIOJIYICHHUIO i COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa U KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OMNpPEICIEHHON
MacCOBOM [10JIe pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M MPOBOAMTH
XUMHYECKHUE SKCTIIEPUMEHTHI 1O PACMO3HABAHUIO PACTBOPOB IIEIIOYEH H
KHUCIIOT ¢ TIOMOIIBIO WHIUKATOPOB (JTaKMyC, (GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCIIUTEIIb, BOCCTAHOBUTENb, OKMCIIECHUE U BOCCTAHOBIIEHUE, AJIJIOTPOIIHNS,
am(pOTEepPHOCTH, XUMHYECKas CBA3b (KoBajieHTHaA, MOHHAs,
MeTajuIn4yecKas ), KpucTaJiinyeckas pemeTka, Koppo3usi METauioB, CIIABBI,
CKOpPOCTh XMMHUYECKOW pEAKUHH, MPEIETbHO AOMYCTHUMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU TIOHATHUA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUJI COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHNU XMMHUYECKUX PEAKIIMII;

ONPENEIISTh BAJIGHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKON
CBA3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEIMHEHMM, TUIl KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATh €0 IOHHMAaHUE: OINHUCHhIBAaTh W XapaKTEPU30BAThH
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynmna)», manbie U OojblIMEe MNEPUOAbl, COOTHOCUTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabJIULIE, C YUCIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XUMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsa sAapa, oOliee YKciao DSJIEKTPOHOB U paclpesefieHHe UuX II0
AIIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B MU3MEHEHHUH
CBOWCTB 3JIEMEHTOB M HMX COEIWUHEHUN B MpEIEsax MaJIbIX MEPUOAOB U
IJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHUE peakuud (10 YHUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 W3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XHUMHUYECKHE
CBOMCTBAa MpPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW IHUCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMHA MOHHOTO



oOMeHa, YypaBHEHHs peakuuid, MOATBEPKAAIOMIMX CYIIECTBOBAHHE
TEeHETUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IUYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHi
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAaHUS XUMHYECKHX IMPEBpAIlEHUN B Pa3IUYHbIX
YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XMMHUYECKON PEAKINY;

coOII0AaTh MpaBuIia MOJIb30BAHUS XUMHUYECKOM MOCY 101 1 1a00paTOpHBIM
o0opyIoBaHMEM, a TakKe TMpaBujia oOOpalleHusi C BeEIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OMBITOB IO MOJyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuMaKa M yriaeKkHucIIoro rasa);

POBOAUTD PEAKIIMH, TIOTBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3IUYHbBIX
BEILECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OpOMUA-, MOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCHI-UOHBI, KATHOHBI
AMMOHHS U HMOHBI HM3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE ONEPAIIMHA MBICIUTENIbHON AESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMAaTU3alIMIO, BbISIBIIEHHE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUS] CBOMCTB BEILIECTB U XUMUYECKHUX
peakiuii, €CTeCTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HaOI0aeHHE,
U3MEPEHHE, MOACINPOBAHUE, IKCIIEPUMEHT (pEaJbHbII U MBICJIEHHBIH).



TEMATHYECKOE ITNTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIe (LM poBbIE)
KontpoabHbie [MpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTsbI padoTsI
Pa3nea 1. IleppoHayanbHble XUHMHYECKHE MOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
’ MPAKTUYECKOU JEATEIBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemntectBa 1 XuMHU4ECKHE 15 | Bbu6nuoreka [IOK
’ peakImn https://m.edsoo.ru/7f41837¢
Htoro no pasneny 20

Paznen 2. BaxHeiilune nmpeacTaBuTe u

HCOPraHuvIeCKMUX BEIIECTB

)1 Boznyx. Kucnopogn. [lonsitue 6 bubmmoreka [JOK
00 okcHax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucinorax 2 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
’3 Boga. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nuoreka [IOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJ1aCChI 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepnoanyeckuii 3akon u [lepuoguveckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHI




[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema

Bbu6nuoreka [IOK
31 XHMHHECKHX O1emenToB /. 1. ! https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToma
XUMHYECKAs CBI3b.
3.2 OKHUCIIUTEIBEHO 8 buGnnorexa LIOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIINH
Bbubnuoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne /i P Konrpoabnbie  I[Ipakruueckue (wicpp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
Pasznen 1. BenecTBO U XUMHUYeECKHE PeaKIUU
11 [ToBTOpenue u yriy0OiaeHne 3HaHUHA 5 | bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONIUTHYECKAS JUCCOLMALIMS. g 1 1 bubnmoreka [JOK
) XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pazgen 2. HemeTa/sibl M HX COeTUHEHUS
71 OO01mas XxapakTepuCcTHKa XUMUIECKIX 4 1 bubnmoreka [JOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKHX
2.2 snemeHToB VIA nbl. Cepa u e€ 6 bubmmorexa [TOK
' TPYHIHL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.3 a1emMeHToB VA- mbl. A30T, pocdop u ux 7 1 bubmorexa HOK
’ TPYTIIEL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKIX
2.4 anemeHToB [VA bl YTIepoa u 8 1 2 bubmmorexa HOK
' . FPYIHEL poi https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAUHEHUS
Htoro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeTUHEHUA

. bu6mmoreka [IOK
3.1 Obmme cpoiicTra MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 KHENIINE METAJUIBI U UX COSOUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HHU YEJIOBEKA 3 buGnnorexa LIOK
’ B P https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoTsI
pecypchl

1 [Ipenmet xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
YKW3HU 4yesoBeKka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax MO3HaHUS B | bubmuorexa [JOK
XAMUHA https://m.edsoo.ru/ff0d227e
ITpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U IpUEMBI 1 bubnmoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTtele BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

A . P p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NTOBapEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

. XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u clnoXHBIE BELIECTBA 1 bubmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

Bbubnuoreka [IOK
10 X .B
umeckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX JJIEMEHTOB
1 OtHoOcuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 10715 XUMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBusl MPOTEKaAHUS bubnnoreka HOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEUIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenus koamdecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSIM bubmorexa HOK
» P . https://m.edsoo.ru/ff0d5708
XUMUYECKUX pPeaKuit
Kaccudukamnms xumuaeckux
18 €aKlMil (CoeMHEHUs1, Pa3I0KEHUS bubmmorexa [TOK
peaitht A s ’ https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIMKIoneauct. O6o00meHne u bubmorexa [TOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel o treme bubmmoreka [JOK

«BGHIGCTBa U XUMHUYCCKUE PCAKIIUND>

https://m.edsoo.ru/ff0d4290




Bosnyx — cmech razos. Cocrtas

21 Bo3ayxa. Kuciopo 3JIEMEHT U bubmorexa LIOK
Ayxa. POA https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
dusnueckue 1 XUMUYECKHUE CBOMCTBA
22 KHCJIOpoJia (peakuy OKUCIECHUS bubmorexa [IOK
poZia {peaki ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TToTydeHust KUCJIOPo/ia B
23 J1a00PaTOPUH U IIPOMBIIIIIEHHOCTH bubmmorexa IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnnoBoit 3 ekt xumuaeckon
24 peaKunu, MOHSITHE O bubnnoreka HOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TommmBo (HehTh, yroiab U METaH).
25 3ar HSHGI-EI/qu];OS o a, CIT0COOBI lro bubmorexa LIOK
p AyXa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonmyuenne u cobupanue bubmorexa LIOK
i P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €TO CBOMCTBY
7 Bonopon — sieMeHT u npocToe bubnuoreka [JOK
BemecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKrue 1 XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCIIOTaX 1 CO
HATHE O KHCJOTAx H COILIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MostydeHus BOAOPOIa B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[TpakTuyeckas pabora Ne 4 o Teme

31 «ITonyuenne u coOupanue Bogopoaa bubmorexa [IOK
i o P AOpOa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHHUE €ro CBOHCTBY
1 MossipHbIii 00bEM Ta30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BCIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa LOK
Hl . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Brruucienus o0bEMOB ra3oB MO
34 aBHECHHMIO PSAKIIMHA HAa OCHOBE bubmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHMI Ta30B
35 dOu3nuecKkue U XUMUYECKHE CBOMCTBA Bbubnuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTEb.
37 HacrinieHnble U1 HeHACBIIIIEHHBIE bu6mmoreka [IOK
pactBOpbl. MaccoBasi 0J1s BEHIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 mo Teme
18 «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
onpeaeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
19 KonTponbnas pabora Ne2 no teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAIINS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




ITonyyeHnue u XMMHUYECKUE CBONCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEPHBIX OKCHUIOB
4 OcHoBaHHS: COCTaB, Kiaccuukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tonydyenue n XuMHUECKHE CBOMCTBA bubnnoreka HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kitaccudukanms, Bbu6nmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHnue u XMMUYECKUE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCO((SBI: oI )CHI/ISI XHMHquKHe bubmorexa HOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33]a4 I10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
['enernueckas CBsA3b MEXKIY
48 KJIaCCaMU HEOPTraHUYECKUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COCTUHCHHI
49 O06001IeHNEe U CUCTEMATU3ALIHS bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/00ad9cb2
Kontponbras padora Ne3 mo teme
" bubmnorexa [JOK
50 OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela




IlepBble MOMBITKU KJIACCU(PHUKAIINN

Bbubnuoreka [IOK

51 XMMHYECKUX 3J1eMEHTOB. [loHsiTHE O hitps-//m.cdsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
57 Ilepuoanueckas cucrema bubmmoreka [JOK
XAUMUYECKUX 3jieMeHTOB /1. 1. https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonsl, rpymIsl, MOATPYIIIILI bubmorexa [TOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000J109eK
55 aTOMOB 3J71eMEHTOB [leproauueckoi bubmmorexa [TOK
https://m.edsoo.ru/00ada6be
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO0 €TI0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. J1. bubnmoreka [JOK
N. MenaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96¢
rpakKJIaHUuH
53 DNEeKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XAMHUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmuoreka [IOK
59 HomHast xuireckas coasp https://m.edsoo.ru/00adac34
60 KoBasienTHas nossipHas XuMu4ecKas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanenrtHast HenossipHas ) bubmmoreka [IOK
XHUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneHb okHCICHHA ! https://m.edSO(])_.Iru/OOadae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OkucauTeny 1 BOCCTAHOBUTEIU 1 hitps://m.c dsocl)l.ru 100adb076
Konrponsnas padora Ne4 o reme
65 «CtpoeHue aroma. XumMudeckas 1 bubmmorexa LOK
https://m.edso0.ru/00adb486
CBSI3bY
66 PeseprHbIil ypok. O6001IeHIE U | bubnnorexka HOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHne 1 1 bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o01eHne 1 ) bubnuoreka [JOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsI padoTshI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnnorexka HOK
XUMHYECKUX 3eMeHTOB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU BuG 110K

. nonuoTeka
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB

3 Knaccugukanus 1 HOMEHKIATypa | bubmmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XUMUUECKOW CBA3U U THIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «[ToBTOpEHue u yriyonaeHue 1 1
3HaHUW OCHOBHBIX Pa3/eiioB Kypca
8 Kiacca»

6 Kiaccudukamnmss xXumuaeckux 1 Bbu6nuoreka [IOK
peaKurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKOMN BuG 110K

nonnoTeka

7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1

https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIHIX

2 [ToHsiTHE O XUMUYECKOM | bubmuorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XMMHYECKOU PeaKIiuu
U TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS

nucconuaisg. XuMU4YecKue
peaKuuu B pacTBOpax»

9 OKuCIUTENbHO- bubnuorexa [JOK
BOCCTAHOBHUTEJIBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTUUECKON
10 nccoryanyy. CHIbHBIC U cl1a0bIe bubmorexa LOK
a HHATHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnble ypaBHEHHS peaKIlnii bubmorexa LOK
yp peakl https://m.edsoo.ru/00add448
XUMUYEeCKHE CBOMCTBA KHCJIOT B
12 OCHOBAHHI B CBETE MPEACTABICHUMN bubnnorexka HOK
00 2NIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JIMCCOLIMAIHA
XUMUYEeCKHE CBOMCTBA COJICH B
13 CBETE MpeaCcTaBICHUH 00 bubmorexa [IOK
pent . https://m.edsoo.ru/00add8b2
BJIEKTPOJIUTUYECKON JUCCOIUALINHT
14 IlonsTre o THAPOIH3E COICH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenune s3kcnepuMeHTaIbLHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a4»
Konrponsnas padora Ne2 o treme
17 «DJIEKTPOIUTHYECKAS bubnuoreka [JOK

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




OO01mast XapakTepuCTHKA raJOreHOB.

18 XHUMHUYECKUE CBOMCTBA HA PUMEPE bubmorexa [JOK
PHMEp https://m.edsoo.ru/00addfe?
XJjopa
XaopoBoaopona. ConsHas KUCIIOTa,
19 XHME‘I@CKI/IS CBOMCTBA, MTOJYYECHHUE bubmorexa HOK
’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMECHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHue CONSTHON KUCIOTHI bubmorexa HOK
i . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUH, €CIIU OOUH bubmorexa LOK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

” OO61as xapakTepuCcTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOAU(DUKAIINH CEPHI.

” Haxoxnenue cepsl u e€ bubnmoreka [JOK
COEIMHEHHI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po/I, CTPOCHHE,

24 (bnls)nquKEe u XI/II;/[I/I‘-IGCKI/IQ bubmmorexa LOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (hU3UYECKHEe U XUMUYECKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMHYECKHE PEAKIUH, JICKAIUE B
26 OCHOBE MPOMBIIIUIEHHOTO criocoba bubnmoreka [JOK

MOJIYYEHUS CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a




OKpY>Karolleu cpebl
COETMHEHUSIMU CEpBI

Brlunciienne MaccoBOM 10U

bu6mmoreka [IOK

27
BBIX0J1a IPOAYKTA PEaAKLUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepuCTHKa 3JIEMEHTOB
VA- el A30T,

28 acnrpo}::r; aHeHue B IIPUPOJE bubmorexa LOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeecab
¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBA
AMMHak, ero Gpu3ndecKue u

29 XUMHYECKHE CBOMCTBA, MMOIYUECHHE bubmmorexa IOK

’ yi https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonydaenne aMmMuaka, N3ydcHHIE bubmorexa LIOK
yqu > E9Y https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas kuciora, e€ Gundeckue u Bbubnuoreka [IOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHMUSI B KQU€CTBE MUHEPAIbHBIX

32 no0pennii. XUMHUUECKOE bubmmorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEl Cpeabl
COEMHEHHSIMHU a30Ta
dDocdhop. Oxcun dochopa (V) u

33 (boc:ll))o pHasl KI/ICJI(i)Ta (1)(1)IEBH(‘IG)CKI/IG u bubmmorexa [TOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MMOTYyYEHUE
34 Hcnonw3oBanue docdaTtos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arps3HeHe
MIPUPOIHOM cpenbl pochaTamu

Yraepon, pacripocTpaHEHUE B

bu6mmoreka [IOK

35 npupoje, GU3NICCKHUE U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcupl yriaeposa, ux puznyeckue
U XUMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IIPOOIEMBL bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
37 VroabHas KUCIIOTa U €€ COJIx bubmmorexa IOK
https://m.edso0.ru/00ae006¢
[TpakTruyeckas padora Ne 4 o Teme
18 "IlosryyeHue yriekucioro rasa. bubnuoreka [JOK
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uoH"
[TepBoHavanbHBIC TOHATHUS 00
39 OpraHMYeCcKUX BEIIECTBAaX KaK O bubmmorexa LIOK
p m https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoa
40 Kpemuunii 1 ero coefMHEeHUS bubmorexa LOK
p https://m.edso0.ru/00ae080a
[TpakTuueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHBIX bubnnoreka HOK
3aj7a4 1o TeMme «Bakaelmue https://m.edso0.ru/00ae0bf2
HEMETAJLIBI U UX COEIUHEHUI
Kontponbnas padora Ne3 mo teme
. bu6mmoreka [IOK
42 «Baxuennme HeMeTayUIbl U UX

COCOAHCHUA»

https://m.edsoo.ru/00ae0el8




OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTaJuloB. MeTanieckast CBsi3b U

Bbu6nmuoreka [IOK

43
METAJUTNYECKasi KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBONCTBa
METAJIJIOB
XUMHYecKHe CBOMCTBA METAJIIOB.
44 OIEeKTPOXUMHUYUECKHI P bubmorexa LIOK
P o pAx https://m.edsoo.ru/00ael 156
HaIpsDKEHUHA METaJlIOB
OO6u1re cnocoObl MOTyYeHHS
MertaioB. Cronasbel. Beluncienus
45 IO YPAaBHECHUSAM XUMHUYECKUX buGnnorexa LIOK
P . https://m.edsoo.ru/00ael 156
peakIuii, €Clii OJMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UH METAIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ael1278
Bbu6nmuoreka [IOK
47 €JIOUHBIE METAIbI
m https://m.edsoo.ru/00ae14b2
43 OKcCuIbI M TUAPOKCUBI HATPUS U Bbu6nmuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [lennouHO3eMeNbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00ael 58
50 Baxuerinine coequHeHUs KaJblUg bubmmorexa IOK
https://m.edsoo.ru/00ael 58
51 O00011IeHIE U CUCTEMATHU3ALMS
3HaHUU
57 JKEcTKOoCTh BOMBI U CITIOCOOBI €& bubmuorexa [JOK

yCTpaHEHUSs

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




[TpakTuyeckas pabora Ne 6 o Teme

Bbubnuoreka [IOK

>3 "}KeCTKOCTB”BOHH 1 METOJIL e https://m.edsoo.ru/00aclae8
YCTpaHCHUS
. bubmuorexa [JOK
>4 AJOMHHHI https://m.edsoo.ru/00aclc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmmoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, TUIPOKCUIBI U COJTH bubnnorexka HOK
xenesa (I1) u xenesa (111) https://m.edsoo.ru/00ae35¢6
53 O0001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUU
[TpakTuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 1o reMme «Baxaenmue https://m.edsoo.ru/00ae3de8
METAJIBI U UX COCAUHCHHS
Brruncnenus mo ypaBHeHUM
XUMHYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PEareHToB JIaH B U30BITKE WU bubnmoreka [JOK
COACPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH J0JM BBIXO/Ia TIPOTYKTa
peakuu
61 O06001IeHNEe U CUCTEMATU3 AL
3HAHUU
KonTponpHas padora Ne4 mo teme
62 «BaxHel1e MeTajjibl U UX

COCOANHCHUA»




63 BemectBa u matepuasi B | Bbu6nmuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka HOK
OKpY>Karolleu cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o011eHne 1 | bubmumoreka [IOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHne 1 | bubnuoreka [JOK
cucTeMaTHu3alus 3HaHUui https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6001eHue u 1 bubnmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






