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[Iporpamma 10 XHMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepalbHOM padoyeil mporpaMmbl
BOCITUTAHUS U C YIETOM KOHIICTIIIUH MPEIOJaBaHUA YICOHOTO MpeaMeTa «XuMUsI»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickont deneparuu.

[Iporpamma mo xumuu Aa€T NPEJCTaBICHHE O IENsIX, OOIIel cTpaTeruu
o0yueHHUs, BOCIUTAHUS W Pa3BUTUS OOyYAIOIMUXCS CPEACTBAMHU Y4eOHOIo
npeamera, YCTaHABIIMBAET 00s13aTeIHHOC MpeIMETHOE coJiepKaHue,
MpeyCMaTpPUBACT paclpeieieHHe €ro Mo KjaccaM W CTPYKTYpUPOBAHHUE TIO0
pazienaM M TeMaM MPOrpaMMbl IO XUMHH, OMNPEAETsIeT KOJUYECTBECHHBIC H
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepIKaHuUsI, PEKOMEHAYEMYIO
MOCJIE0BATEIbHOCTh  U3YUYEHUSI XUMHU C Y4€TOM  MEXMPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro TMporecca, BO3PACTHBIX
0COOCHHOCTEM OOydYaromuxcs, ONpeAeisIeT BO3MOXKHOCTH —IpeaMeTra s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yabTaraMm oO0y4YeHHUsI XMMUU Ha YPOBHE LI€JIed U3yYEHUs MPEeAMETAa U OCHOBHBIX
BHJIOB y4eOHO-IIO3HABATEIbHOW JCATECILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTr0 Co/Iep)KaHMs.

3HaHWE XUMHH CIYKUT OCHOBOM Juisi (OPMHUpPOBAHHMS MHPOBO33PEHUS
00yyaroIierocs, ero MpejCTaBICHU O MaTEpUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
posib urparoT (GOpMHUPYEMbIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHHIX
SHEPTHH W 00 SBOJIOIMHU BEHIECTB B IMPHUPOJE, O MYTIX PEIICHUS TI0O0ATbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOMH,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, MPOOJIEM 3/IPaBOOXPAHCHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peajii3alldd  BO3MOXKHOCTEH i1 CaMOpa3BUTUS U
dbopMUPOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00IIeH 1 (yHKIIMOHAIHPHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOATEIIBHOM  y4eOHOM  JesATeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM IeITeTbHOCTH,

3HAKOMHUT CO CIHeIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBa€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATarnoM B OpMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0YYarOIIUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE
00pa3oBaHUE O0YJAFOIITUXCSI.



JlanHbple HampaBlieHUS B OOYYEHHH XUMHH OOECHEeYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIeT0 00Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHUH.

CtpykTypa coiepKaHus MPOTPaMMBI MO XUMHH CHOPMHPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk e€ mzyueHuro. ColiepaHU€ CKIIAJbIBA€TCSI U3 CUCTEMBbI
IIOHATUN O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMHUYECKOU
peakiuu. OO0 O3TH CHUCTEMBl CTPYKTYpPHO OpraHU30BaHbl 110 TMPUHIUITY
IIOCJIEIOBATENBHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa JI. 1. MeneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOMU CBSI3H;

— TpeACTaBIeHUN 00 JIEKTPOIUTUYECKOW IUCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernueckue 3HaAHUS PACCMATPUBAKOTCS HAa OCHOBE OMIIUPUYECKU
MOJIYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIHLHO OT OJTHOTO
YPOBHSL K JPYrOMY, BBINOJHSAS (PYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTHUYECKOrO MPUMEHEHHUS U IOTYyUYECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CHOCOOCTBYET  (HOPMHPOBAHUIO
IIPEICTABJICHNS] O XUMUYECKON COCTABIISAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHHUKO H
METOJIaM TIO3HAaHUS B Hayke. M3ydeHne XMMHM NOPOUCXOJIHUT C NPHUBIICUCHUEM
3HAHUM W3 paHee M3YUYCHHBIX Y4YEeOHBIX NpeaMeToB. «OKpYKaOIMMUA MUP»,
«buonorust. 5-7 kinacce» u «Pusnka. 7 KiIacce».

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKW Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBl XHMHYECKHX
3HAHUN — Ba)KHEUIINUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKHUX TOJIOKECHHUI,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHWS TPU H3YUYCHUU BEIICCTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4eOHO-TO3HABATEIBHOW U Y4EOHO-UCCIIEN0BATEIHCKON



NeSITETbHOCTH, OCBOCHMM TIPAaBMJI 0OE€30MacHOTO OOpallleHHs C BeIIeCTBAMH B
TIOBCETHEBHOM JKU3HH.

[Tpy mM3y4eHUH XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS BAKHOE
3HAYCHUE MPUOOPENH TaKUe IENH, KaK:

— (opMupoBaHHE WHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CaMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOYyYEHUS HA  CHCTEMaTHYECKOEe TMPUOOIIEeHUE
o0ydJaronmxcsi K CaMOCTOATEILHON ITO3HABATEIIBHONW JESATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONTUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHH,;

— o0ecredeHue yCIoBUM, CITIOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YyYarOIIUMUCS
OTBbITa PA3HOOOPA3HON NEATETHHOCTH, TMO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITCTEHITMI), WMEIONUX YHUBEPCAIHLHOE 3HAYCHUE IS
Pa3ITUYHBIX BUJIOB JIESITEILHOCTH,

— ¢opmupoBaHne o0Omel (YHKIIMOHATFHOW M  €CTeCTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITH M OIICHUBATH SIBJICHUS
OKPYIKAaIOIIET0 MHpA, WCIOJB3ys 3HAHWUS W OIBIT, MOJYYEHHBIC TPHU HU3yYCHUU
XUMUH, TPUMEHITh WX MPU pPEIIeHHH MNpoOJieM B TOBCETHEBHOW KU3HU U
TPYIOBOH JESITEITHLHOCTH,

— ¢opmupoBaHHEe Yy OOyYalOIIMXCA TI'yMaHUCTHYECKUX OTHOIICHHH,
MOHMUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWK IS BBIPAOOTKH DSKOJOTHUYCCKU
1eJIeCO00Pa3HOro TOBENEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOINECYEIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(IIIS W HANPABICHHOCTH MATBHEUIIIETO
00yueHus.

OO0miee 4YuCIO dYacoB, OTBEAEHHBIX IS H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00I11er0 00pa3oBanus, coctaBiseT 136 yacoB: B 8 kiracce — 68 vacos (2
yaca B Hezlelno), B 9 kiacce — 68 yacos (2 yaca B HeZIelI0).



COJEPXXAHME OBYYEHUA

8 KJIACC

IlepBoHayajbHbIe XMMUYECKHE TIOHATHS

[Ipenmer xumuu. Pons XUMUK B J)KM3HU YEJIOBEKAa. XHMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. IloHsTHE O MeToMax MO3HAHMA B XUMHU. YHCTBIC BeElIeCTBA U CMECH.
Cnoco0slI pazaeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHUE dJIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas popmyiia. BaieHTHOCTh aTOMOB XMMHUUYECKUX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOcTaBa BemlecTB. OTHOcHTeNnbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJICKYJIIpHasg Macca. MaccoBas J0JIs1 XUMUYECKOTr0 3JIEMEHTA B COCAUHECHUH.

KomnuectBo BemecTtBa. Monbs. Monsipaass macca. B3anmMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IWHHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCIUHCHUMH.

OuU3NYECKUE U XUMUYECKUE SBJICHHS. XUMUUYECKasd PEaKIUs U €€ NpPU3HAKHU.
3aKOH COXpaHEHHUS MAacChl BEIIECTB. XHMHYECKHE ypaBHEeHH. Kiaccudukarus
XUMHYECKHX peakiuii (COeTUHEHH s, Pa3I0KCHHS, 3aMEIECHUs, OOMCHA).

Xumuueckuii IKCnepumenm.

3HAKOMCTBO C XMMMUYECKOU MOCY0i, mpaBujiaMu pabOThl B Ja0OpaTOpUu U
npuémMamMu oOpaleHus ¢ JJabopaTopHbIM O00OpPYAOBAaHUEM, U3YUCHUE W OIMMCAHUE
¢bu3nueckux CBOMCTB OO0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usnyeckux (IUIaBieHWE BOCKa, TasHUE JIbJla, PAaCTUPAHHUE caxapa B CTYIIKE,
KHATICHUE M KOHJICHCAIUS BOJBI) M XUMHYECKHX (TOpeHHE CBEYH, MPOKAINBAHHE
MEIHOH MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KHCIIOTOM) SIBIICHUH, HAOJI0ICHUE U
ONKCaHUE IPH3HAKOB MPOTCKAHMS XHMHUYCCKHX peakiuil (pas3liokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJOTHI C XJIOPUIOM Oapwsi, pa3ioKCHHE THIPOKCH]IA
meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE JKejie3a ¢ pacTBopoM cou meau (1),
U3YUEHHUE CIOCOOOB pa3feICHUs] CMECE: ¢ MOMOIIbI0 MarHuta, (GUIbLTPOBAHUE,
BEITIApUBAHUE, NUCTHLISAIMSA, XpoMaTorpadusi, MpOBEACHNUE OYUCTKH TTOBAPCHHOU
CoJIM, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTaTOB  TPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MAacChl, CO3JaHME MOJICJIE MOJIEKYJI
(mapocTepIKHEBBIX).

BaxHeilune npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelecTBOo. HaxoxkaeHue kuciopojga B Ipupoje, (U3NYSCKHUE M XUMHUYCCKHE
cBoiictBa (peakuuu ropenus). Oxcuasl. [Ipumenenwe xkuciopoma. CrocoOb
MOJIyYeHUsI KHUCIIOpoJa B Ja0OpaTopud M MOpOMbIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — aioTponHast MOAU(PUKALNS KUCIOPOIaA.



TernoBoit 3hdexT XUMHUECKOW peaklud, TEPMOXHMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/lyXa, YCWJIEHHE MapHUKOBOIO 3(hdeKra, pazpylieHue 030HOBOIO CIIOS.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noxyuyeHus. Kucinotsl u conu.

MoutsipHblit 00BEM Ta30B. Pacy€Tbl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne CBOMCTBa BOABL. Boma Kkak pacTtBopuTenb. PacTBOpHI.
HacepimieHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponp pacTBOpoB B Npupoje U B KU3HH 4eloBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HEHHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukaims
OKCHJIOB.  cosieoOpasytomue  (OCHOBHBIC,  KHCIIOTHBIE, aM(OTEepHBbIC) U
HeconeoOpazyromue. Homenkmarypa oxcugoB. Duzmyeckne U XUMUYECKHE
CBONCTBA OKCUJIOB. [lonydeHne OKCUI0B.

OcHoBanusi. Knaccudukamuss OCHOBaHUM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHnknatypa ocHoBaHmil. PHU3NMYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHne ocCHOBaHUM.

Kucnorel. Knaccudukarnus kucinor. Homenknatypa kuciaor. dusnyueckue u
XAMUYECKUE CBOMCTBa KucCIOT. Psan aktuBHoctu MerayuioB H. H. bekerosa.
[TonydyeHnue KUCIOT.

Conu. HomeHnknarypa coneil. @usnueckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tonydenue coneu.

I'eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEPKaHUs KUCIOpOAa B BO3yX€, IMOJTyUYECHHUE,
coOupanue, pacro3HAaBaHWE ¥ W3YYCHHUE CBOWCTB KHCJIOpOaa, HaOII0IeHNe
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBCHUS W
npekpaieHuss ropeHus (mokapa), O3HAKOMIICHHE C oOpaslaMH OKCHJIOB H
OTMMCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HABaHUE M H3y4YCHUE
CBOWCTB BOJIOpojaa (ropeHwue), B3auMojeicTBie Bojgopoaa ¢ okcuaom menu (1)
(BO3MOXHO HCTIOJIB30BAHUE BHICOMATEPUAIIOB), HAOJFOICHNE OOpa3IOB BEUICCTB
KoiaudecTBOM 1 Mouib, HccleoBaHME OCOOEHHOCTEM pacTBOPEHHS BEHIECTB C
pa3IMYHON PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOTO BEILIECTBA, B3aWMOJICHCTBUE BOJABI C METAJIIaMHU
(mHatpuem w KaibnueM) (BO3MOXKHO  HCIIOJIB30BAHHE  BHJICOMATEPHAIIOB),
UCCJIEIOBaHUE OOpPAa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HAOJII0/ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KHUCIOT M IEJIOYEH,



u3ydeHue B3ammojeiicTBus okcuma meaun (I1) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C MeTalaMH, pEakluid HEeUTpalau3aluy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUla APYTUM K3 PACTBOpa COJIA, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 MO0 Teme «BaxHeumme Kiacchl HEOPTaHUYECKUX
COCAMHEHUN.

IHepuoauueckuin 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
yremenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XHMHYECKAsl CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[TepBbie TOMBITKH KiacCU(PHUKAIMA XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
IPyMIax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIC U IICIIOYHO3EMEIbHBIC METaJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM()OTEpHBIC OKCHUIBI
Y TUJPOKCHUBI.

[Tepnonnueckuit 3akoH. [leproanyeckas cucteMa XUMHYECKUX JIEMEHTOB [].
N. MenneneeBa. KopoTkomepuomnas ©  JIuHHOTEpUOAHAs  (HOPMBI
[lepuoanueckon cucrembl xumuueckux diemeHToB JI. M. MennaeneeBa. [leproasl
u rpynnsl. Ouzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
TPYMIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnexkTponsl. CTpoeHue
JIEKTPOHHBIX ~ 00070uek aroMoB TepBbiX 20 XUMHUYECKUX  DIEMEHTOB
[lepuonnueckount cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUS paanyca aTOMOB XHMHUYECKHUX 3SJIEMEHTOB,
METAUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U NEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMHUYECKUX
DJIEMEHTOB ISl Pa3BUTHsS Hayku W npakTuku. J[. M. MenneneeB — y4y€HbIN U
rpaXkJaHUH.

Xumudeckass cBs3b. KoBaneHTHass (HOJsIpHAass W HEIOJIApHAs) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHHs.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouecchl OKncIeHNsI 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm.

U3yueHHe OO0pa3lloB BEHIECTB METAVIOB M HEMETAUIOB, B3aUMOJCHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT M IWIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUUU
(ropeHue, peakiuu pas3ioKeHUs, COSTUHCHHS).

Mescnpeomemmnoie ceazu

Peanuzanms MeXmpeaMETHBIX CBs3€H MpW M3YYCHUM XUMHAU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX



IOHATUM, TaK U MOHATHUM, SBJIIIOIIUXCSA CUCTEMHBIMU Il OTAEJIBHBIX IMPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (akT, TUnmoTe3a, Teopus,
3aKOH, aHaJlIW3, CHUHTE3, Kilaccuukalus, MepUOJUYHOCTh, HAOJIIOJICHUE,
DKCIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuka: wmarepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKIUI,
M30TOMNbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUs1, KOCMOC, IIaHEThI, 3BE3 b1, COHIIE.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TTOPObI, TTOJIE3HBIE
MCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs] peaKUMs

[lepuonnueckuii 3akoH. [lepuoguueckass cucteMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalus, KalblUsi MU UX
COCIMHEHUN B COOTBETCTBMU C TIOJIOXKEHUEM 3JIEMEHTOB B Ileproanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHABI XMMUYECKOW CBSI3U. THUIBI KPUCTALNTMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHYECKOHN CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKHX BEIIECTB. XUMUYECKUC
CBOMCTBA BEUIECTB, OTHOCSLIMXCA K Ppa3jIMYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILECTB.

Knaccudukaius XMMHUSCKUX PEAKIMH 110 pa3IMYHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
W3MCHCHHIO CTETICHEH OKMCIICHUS XMMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, TI0
YUYaCTHIO KaTajau3aropa). DK30- U SHIOTCPMHUUYCCKHE PEAKIMH, TCPMOXUMHUYCCKUEC
YPaBHEHUS.

[TonsiTue 0 cKOpOCTHM XUMHUYEeCKOM peakuuu. I[loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XMMUYECKUX peakiusax. [[oHsSATHEe 0 TOMOT€HHBIX U TeTepOreHHBIX
peakuusx. [lonarue o karanmse. [lonstue 0 xumuueckom paBHoBecun. MakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHMYECKOW pPEAKIUU U IIOJ0KEHUE XUMHUUYECKOIO

PaBHOBECHS.
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBneHue  ypaBHEHUU

OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIBb30BaHHUCM MCTOJa
QJICKTPOHHOI'O OajaHca.



Teopust FNEKTPONIUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEMIECTB C PAa3JIMYHBIMH BUJIAMH
XuMu4eckoil csizu. CteneHs auccounanuu. CUIbHbBIE U C1A0bIE 3JIEKTPOJIUTHI.

Peaknuu noHHOTO OOMEHa. Y CIoBUs MPOTEKAHUS PEAKIUNA HOHHOIO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMII W coJedl B CBET€ TNPEJICTaBICHUNA 00 DIEKTPOJIUTHUYECKOU
nucconnanvu. KauectBeHHbIE peakini Ha HOHBI. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJECISIMH KPUCTAUIMYECKHX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — META/UIOB M HeMeTaioB (rpadura M anmasa), CJIOXKHBIX BEHICCTB
(x;mopuma HaTpHsl), UCCICIOBAHUE 3aBUCMMOCTH CKOPOCTH XUMHUECKOW PEaKInu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEWHIECTB, MpoLEcca AUCCOLMUALMNA KHCIOT, UIENOYEed M COJIEH
(BOBMOKHO  WCIIOJIb30BAaHWE BHJICO MATEpPHAIOB), TPOBEJCHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TMPU3HAKU  TPOTEKaHWs]  Peakluid  HOHHOTO  oOMeHa
(oOpa3oBanue ocanka, BbIACICHHE Ta3a, o0Opa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHune, peakuu pa3ioKeHUs, COSAUHEHWsI), pAClIO3HABAHUE HEOPTaHMYECKIX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEAKIUMW HAa HOHBI, PELICHUE
AKCIIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTaJibl 1 MX COeIMHEHUS

OOmiasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3HUECKHue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWMCTBA HAa M[pUMEpe  Xjopa
(B3auMo/ieliCTBIE C MeTaJUIaMH, HEMETaJUIaMH, IIejioYaMu). XJIOPOBOJOPO/I.
ConsHass KHCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YejloBeKa. BaxHelmme Xjaopuabl U UX
HaXO0XJCHHUE B IIPUPOJE.

O6mias xapaktepuctuka 31aemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue M (pu3nMyeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HYECKUE U
XUMH4YecKue cBorcTBa. OKCUABI Cepbl KaK MPEIACTABUTENIHN KUCIOTHBIX OKCHUIOB.
CepHass kuciotra, (u3MUEeCKHEe W XUMHUYECKHE CBoiicTBa (0oOmIuMe Kak
NpEACTaBUTEII Kiacca KHCIOT W crnenuduyeckue). XUMHUYSCKHE pEaKIUH,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHoco0a TMOMYYEHUsI CEpPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCIOTHL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAs peaKUs Ha
cynbdar-uon. Haxoxnenue ceppl u e€ COEAMHEHUN B TMPUPOJEC. XUMHUECKOE



3arps3HEHUE OKPYXKAOIIEH Cpeabl COCAMHEHUSMH cepbl (KUCIOTHBIC 0N,
3arpsi3HEHUE BO3MlyXa M BOJOEMOB), CITIOCOOBI €r0 IPE0TBPAIICHHS.

O6mas xapakrepuctuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHUCICHHs. A30T, PacIpOCTPAHCHHE B MPHUPOIE,
dbusnueckne 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupojie. AMMHUAK, €ro
bu3nueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue 1 npumeHeHue. Coiam aMMOHUS,
X QU3NYECKUE U XUMUYCCKHE CBOMCTBA, MpUMEHEeHNE. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCJIOTa, €€ TOoJIydeHHe, (PU3UUYECKHEe M XUMHUUYCCKUC
cBoiicTBa (0OmME Kak TIPEJACTaBUTENs Kiacca KHCIOT W CHCIU(PUICCKHE).
Hcnonp3oBaHne HUTPATOB M COJEHM aMMOHHUS B KadeCTBE MHHEPAITbHBIX
yn00peHuil. XuMru4eckoe 3arps3HeHUe OKPYIKaIoIIe Cpelibl COeAMHEHUSIMU a30Ta
(KMCITOTHBIC [TOKIH, 3arps3HEHHE BO3ayXa, MOYBBI W BOJ0EMOB). Docdop,
ajutoTponHele Moaudukauu (ocdopa, pusmyeckne M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u bochopnas kuciaora, pu3ndecKre U XMMHIECKUE CBONCTBA,
nonyuenue. McnonpzoBanue pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHUH.

OO6mas xapaktepuctuka 31aeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHBIE  CTEMCHW  OKWUCICHHUSA.  YTJIEpPOJ,  aJUIOTPOIHBIC
MoMU(UKAIINKA, PACHPOCTPaHEHUE B TpHUpPoAC, (QU3NUECKHE U XUMHUYECKUC
cBoiicTBa. AncopOumsa. KpyroBopot yriepoaa B mpupoje. OKCuabl yriieponaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIYYCHHE M TMPUMEHEHHE. DKOJOTHYECKHE IMPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a TJI00aIBLHOrO MOTCIUICHUS KIWMaTa, ITapHUKOBBIN
ahdexT. YronpHas KuCI0Ta U €€ COMH, NX (PU3NYECKUe U XUMUYECKHUE CBOWCTBA,
nojiydeHrue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[TepBoHavabHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWJICH, alleTUJICH, dTAHOJ, TIIMIIEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKH YIJEBOAOPOAOB (yrojb, MNPHPOIHBIA Tra3, He)TH),
NPOAYKTHl HUX TepepaboTku (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[ToHsTHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX. KUpaX, Oelkax, yriieBojgax — U X
poi B OKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OPraHWUYECKUX U
HEOPTraHWYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue u XUMUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHeHue. CoenMHEHHMS KpemHHUs B npupoze. OOmme mnpeacraBiacHus o0
okcuyae kpemuus (1V) um kpemuueBoit kuciore. CHUIMKATBI, HX HCIIOJB30BAHHE B
OBITY, B TIPOMBIIIUICHHOCTH. BajkHEWIIe CTPOUTENbHBIE MaTepUabl. KEPaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HHU.



Xumuueckuii IKcnepumenm:

W3yueHHE 00pa3I0B HEOPTaHMYECKHUX BEIIECTB, CBOWCTB COJSIHOW KHMCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkarommue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
TaJIOTCHOB M HX COCIMHECHHMH (BO3MOXKHO HCIIOJIb30BAaHHE BHUICOMATEPUAJIOB),
O3HaKOMIIEHHE C oOpas3lamMu XJOpUAOB (raJloreHHUI0B), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €  coeaMHEHHUsIMH  (BO3MOXKHO  HCITOJIb30BaHHE
BHJICOMATEPHAJIOB), HAOIIOJCHHE Mpollecca OOYIIIMBAaHUsS caxapa IOj JACHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKIni Ha CyJbdat-
WOH W HaOIIOJICHWE MpHu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBaMH a3oTa, ¢ochopa W ux coenuHeHHH (BO3MOXXHO HCIIOJIB30BAHHE
BUJICOMATEPHAJIOB), 00pa3iaMK a30THBIX U (HOCPOPHBIX YAOOpEHUH, MOIyUYCHHE,
coOupanue, pacno3HaBaHWE ¢ HW3YYCHHUE CBOWCTB aMMHUakKa, NPOBEIICHUE
Ka4eCTBEHHBIX pPeakIMii Ha MOH aMMOHHS U ¢GochaT-uOH M M3yUYCHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO HCITOJIL30BaHHE BUJICOMATEPHUAJIOB), W3y4ECHUE MoJIeneH
KPUCTAUNIMYECKUX PEmETOK anmasza, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, pacro3HaBaHUE W H3YUYCHHE
CBOWCTB YIJICKHUCIIOTO Ta3a, MPOBEICHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIMKAT-UOHbl M W3YyYEHUE TMPU3HAKOB WX MPOTECKAHHS, O3HAKOMIIEHUE C
OPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHenIe HeMeTalIbl 1 UX COCIMHCHUS».

MeTaJJIbl M UX COeAMHEHUS]

OO0m1as xapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHnuss B llepmogmueckort cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETa/uIoB. MeTajinyeckas CBsI3b U
METAUIMYECKAass  KpUCTAJUIMYECKass  pemieTka.  DJICKTPOXUMUYECKUM  psij
HarpspDKeHn MeTtamuioB. dusznueckue U XUMUYECKHE CBOMCTBA MeTayioB. OO0Imue
crocoObl ToyueHus: meTtawioB. [loHsATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTayib, YYTYH, TIOPATIOMHHHUH,
OpoH3a) ¥ X MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie MeTauIbl: MosiokeHUe B Ilepuoguueckoil cucreMe XUMHYECKHUX
anemeHToB . M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HAXOXIECHHUE B IPUPO/IE.
dusznveckre ¥ XUMHUYCCKUE CBOMCTBA (Ha mpumepe HaTpus U Kaaus). OKCUIBI U
TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe IIeNOYHBIX METaUIOB MU HX
COCJIMHCHMU.



[[lenoyHo3eMeNbHBIE METAJUIBI MarHMid W KaJbLIMK: IIOJIO)KEHUE B
[lepuomnueckon cucreme xumudeckux aneMmeHToB . M. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusd. Baxkuelmme coenuHeHUS Kanblus (OKCHA, THIPOKCHI, COJIH).
JK&cTKoCTh BOJIBI M CTIOCOOKI €€ yCTpaHEeHHUS.

AuntoMuHUN: TosioxkeHue B [leproanueckoi cucTeMe XuMHUUECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTtoma, HaXOXIACHUE B Ipupojse. Pusnyueckue u
XUMUYECKUE CBOMCTBA aTOMHUHUS. AM(POTEpHBIE CBOICTBA OKCUAA U TMIPOKCHUIA
AJIIOMMHMUS.

Keneso: monoxenue B [leppuoanyeckon cUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHME aToOMa, HaxOXXAEHUWE B Ipupoae. Pu3nueckue u
XUMHUYECKHE CBOMCTBA kese3a. OKCHIbI, THAPOKCHIBI U coiu xkene3a (1) u xenesa
(111), ux cocraB, CBOMCTBA M MOJTyYCHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pa3llaMd METANIOB M CIUIABOB, WX (PU3HYECCKUMH
CBOWCTBaMHM, HM3Y4YCHHEC pE3YJbTAaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
UCIIOJb30BAaHUEC BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlUsl W HATpus C BOJOW (BO3MOXKHO WCIIOJIb30BAHUE BHUICOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB ECTKOW BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJE
(BOBMOXKHO ~ HCIOJB30BAaHUE  BHUACOMATCPUAJIOB), IPU3HAKOB  MPOTEKAHMS
KAQUeCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajabliMs, aJJIOMUHUS, I[IUMHKA, JKeJe3a
(1) u xenesza (1), meau (1), HaOMIOACHKME W ONMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUTAMCHM WOHAMH HATpWsl, Kaliusid W Kajablusd (BO3MOXKHO HCITOJIb30BAaHHE
BHCOMATEPHAJIOB), UCCIIEI0BAaHHE aM(pOTEPHBIX CBOMCTB THAPOKCHIA aTIOMHUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3aJ1au Mo TeMe «BakHelue
METAaJJIbl MU UX COCTNHCHUS.

XHUMHUS M OKpPY:KaOLIas cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JXM3HU 4YeliOBeKa. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momomnp npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpysKaromieh cpensl (MpenaeiibHas IOMyCTHMast
KOHIICHTpaIus BemiecTs, ganee — [1JIK). Porb XuMun B pemeHUN 3KOJIOTHISCKIX
pooieMm.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJLJIOB, MOJMMEPHBIC
MaTepHualIbl).

Mesxcnpeomemmnuwie ceasu

Peanmzanusi MEXNpeIMETHBIX CBSI3eM NMpU WM3yYeHHMHM XUMHH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHUH, TaK U MOHATHUH, SBJSIONIUXCS CUCTEMHBIMHU JJI1 OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAy4YHOTO IMKJIA.

OOmme ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKaluusa, NEpPUOJAUYHOCTh, HaOIIOACHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

dusmka: Martepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PAJHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
NOJMYNPOBOJHUKHY, AUDICKTPUKH, (HOTORIEMEHT, BEIIECTBO, TENo, O0O0BEM,
arperatHoe COCTOSIHME BEILlECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CriaBbl, (U3MUYECKUE BEIMYUHBI, €IUHUIIBI MU3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocuntes, apixanue, Ouocdepa, SKOCHUCTEMA, MUHEPAIbHBIE
yI0OpeHusi, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TTOPObI, TTOJIE3HBIC
HCKOIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIMOKYJTYPHBIMA W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPUHSATHIMU B
oOIecTBe MpaBWIaMd W HOPMaMH TIOBEICHHMsS U CIIOCOOCTBYIOT TpolleccaM
CaMOTMO3HAHUSl, CAMOPA3BUTHUS U COLIMAIIM3AIMN 00yYarOIINXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
paclIMpeHue OMnbITa AeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpUOTHYECKOr0 BOCITUTAHUSA:

LEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY
U HAaydyHOMY HaCJEJIWI0, TOHMMaHUSI 3HAYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTr0 OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HMH(pOpManmenr o
MEPEIOBbIX JOCTIKCHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPa U 00IIECTBA;

2) rpakKIaHCKOT0 BOCIIMTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M TpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTEeNHbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJa4, BBIIOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIpPOIleCC€ OTOW Yy4YeOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M IMIOCTYIKM CBOUX TOBApUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJCTABICHUSI O BEIIECTBE M XMUMHUYECKOW pPEakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLIUE
OCHOBY I TIOHUMAaHHUS CYIIHOCTM HAyYHOW KapTUHBI MUpA, MPECTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJMMBIC IS OOBACHCHHUS HAOJIOJTaeMBIX IPOIIECCOB M SIBIICHHIM,
M03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJILHOM paboOThl € y4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUH,

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEN0BAaTEIbCKON
NESITETHHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHNIIIEM,

4) popMHUpOBaAHUS KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH J>KWU3HU, OTBETCTBEHHOI'O OTHOUIIEHUSI K CBOEMY
30POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCIEACTBUU U
HETPHUATHE BPEAHBIX MPHUBBIYEK (YIOTPEOICHUS aIKOrojsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUsT MpaBuia 0€30MacHOCTH TIpu  oOpalieHun ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaibHOM JKU3HH;

5) Tpy/10BOT0 BOCIIUTAHMUSI:

WHTEPEC K MPAKTUUYECKOMY M3yUCeHUIO TTpodeccuii U Tpyia pa3IndyHOTO POJIa,
YBAOXKEHHE K TPYyAy M pe3yjbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XHWMHUM, OCO3HAHHBIA BBIOOP
WHJMBUAYaJIbHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHIH,
TOTOBHOCTH aJalTUPOBATHCS B MPOhECCHOHANTBHON CpeJIe;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuUJ1 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTyallUsIX,
YTPOXKAIOIIKNX 3JI0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMSI, MOJIy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  AKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOAIBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJIeM U MyTeH MX pPEIIeHUs MOCPEJACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIHHOI,
KOMMYHHUKAaTUBHOU U COIIMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAYUMBIE IS
(GopMUPOBaHHS MHPOBO33PCHUS OOIICHAYYHbIC MOHATHS (3aKOH, Teopus,
IPUHIIAII, THIIOTE3a, (PaKT, CHCTEMa, MPOIIECC, FIKCIIEPUMEHT U JAPYToe.), KOTOPbIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpeIMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ITUX MNPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU



HAY4YHOW KapTHHE MHUpPA, U YHUBEpCalbHble yueOHbIe aelcTBUs (II03HAaBaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJISATHBHBIC), KOTOpbIE OO0CCIeunBalOT (HOPMHUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jioruueckue AeicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUHU
3HAHWUW. PACKPBIBATH CMBICI XUMHUYECKUX IMOHATHI (BBIACIATh MX XapaKTepPHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMH IOHSTHSMH), HCIIOJB30BaTh
MOHATHS JIs1 OOBSCHEHUS OTJICIbHBIX (JAKTOB U SIBIICHHM, BRIOWpPATh OCHOBAHUS U
KPUTEPUH IS KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XHMHUYECKUX PEAKIIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YCHHUS,
CTPOMTbH JIOTHYECKUE PacCyIACHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS,

YMEHHE IPHUMEHSATh B IMPOLECCE IMO3HAHUSA MOHATHSA (IpPeIMETHBIE M
MeTanpeAMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOIb3yEMbIC B XHUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIE TTPEACTaBICHUS —
XUMHYCCKUNA 3HAaK (CHMMBOJI JJIECMEHTAa), XUMHU4YecKas (opMmyja W ypaBHCHHE
XUMHYECKON peakly — MPHU PEIICHHH y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BaATh CYILECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, TPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MPOLIECCAX U SIBIICHUSIX.

ba3oBble nccieaoBaTe/IbCKHeE AeiiCTBUS .

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI Mg (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

IPUOOPETCHHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIMd W IPOBEIACHUIO
YYCHUYCCKHX OKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTar, GopMyJIupoBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3YJbTaTaM MPOBEAEHHOTO OIbITA, UCCIENOBAHUS, COCTABIATh OTUET
0 MpoJieIaHHOM paboTe.

Pabora ¢ nndopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHGOPMAIHIO
pa3IMYHBIX BUJIOB M (OPM IIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJIIpHAsE  JIUTEpaTypa XUMHYECKOIO COJCP)KaHUsSA, CIPABOYHBIC
nocoousi, pecypcbl MHTepHETa), KPUTHYSCKH OICHWBATH NPOTHBOPEUYHMBYIO H
HEJ0CTOBEPHYIO HH(HOPMAITHIO;



YMEHHE MPUMEHATHh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THIA, TPUOOPETEHHE OIbITa B
o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYpPO aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMUHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMAIBHYIO (OpMY MpeCTaBICHUS HHPOPMALIK U
WITIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOKHBIMA CXEMaMH, JHarpaMMaMHu,
apyrumu popmamu rpaduki 1 UX KOMOMHALMSMH;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IIpoliecce Y4YeOHOU W
UCCIIEJIOBATEIbCKOM NIeATENbHOCTH MH(MOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIOPTa HA COCTOSIHUE OKpYXKaloled NpUpOaHON
CpeIIbl.

KoMMyHHKATHBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBHUS:

yMEHHsI 3a/aBaTh BONpOChl (B Xojae auayiiora W (WJU) JTUCKYCCHH) IIO
CylecTBy  oOcyxnaemoll  Tembl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEIJIOKEHHOMN 3a]1auH;

YMEHHSI ~ TPEIACTABIATh  TOJY4YEHHBIE  PE3yNbTaThl  IO3HABATEIbHOM
JESTeNbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTALHUIO
pE3yIbTATOB BHIMOJHEHUS XUMUYECKOTO IKCIepuMeHTa (J1abopaToOpHOTO OIBITA,
1abopaTOpHOit pabOTHI 1O MCCIICTIOBAHUIO CBOMCTB BEIIECTB, YY€OHOTO TIPOCKTA);

yMEHHSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABaTEIbHOM M HWCCIIEJIOBATEIBCKON  NIEATENBHOCTH TMPU  PEHICHUU
BO3HUKAIOIIUX MpPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuii (00CyXaeHusI, 0OOMCH MHEHHUSMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIMS
COBMECTHBIX JICHCTBUM, OIpEICICHHEe KPUTEPUEB IO OILIEHKE KayecTBa
BBITTOJIHEHHOHN pabOTHI U IPYTHE).

PeryasiTuBHbIe YHUBEpCcaJIbHbIE y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO ONPEACNATh LU JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSATeNIbHOCTh, BIOUpaTh Hanbosee d3(PPeKTUBHBIEC CIIOCOOBI pelieHUs] YUeOHbIX U
MO3HABATENbHBIX 3a]a4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIA aTOPUTM JIEWCTBUA TIPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOW IIeJId, YMEHHUE
UCTIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

MNPEJMETHBIE PE3YJIBTATbHI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO MaHHOW (denepaibHOM pabodeil mporpaMMoHu,
BBIJICJIAIOT. OCBOCHHBIE OOYYAIOIIMMHUCS HAay4yHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBul, crnenudUUecKue A IpeAMEeTHOH o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHWID HOBOIO  3HaHMs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYalIUSIX.

K xony oOyuenus B 8 kjiacce mpeMEeTHBIC pe3yIbTaThl HA 0A30BOM ypOBHE

JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI. aTOM, MOJEKYJa,
XUMHYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECHh
(omHOpPOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIPHAsA Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHE, COJb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKUCJICHMs, XMMHUYECKasl peakius, Kiaccuukaius peakiui: peakiuu
COCIMHECHUS, PpEAaKIMU Pa3I0KEHUs, pPEaKIUU 3aMEIICHUs, PpPEakKiuu
0o0MeHa, K30- U SHJIOTEPMHUUCCKHUE PEAKIINH, TEII0BOM A (EKT peakiuu,
AIpO aTOMa, AJIEKTPOHHBINM CIIOM aroma, aToMHas OpOuTalb, paanyC
aToma, XUMHYECKas CBS3b, MOJSPHAA U HENOJISpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSI3b, UOH, KaTHOH, aHMOH, PacTBOp, MAaccoBas J0Jsl BEIIECTBA
(mporieHTHAs KOHIICHTpAI¥sI) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aWMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIIOHATHUH U
MPUMEHSTH 3TU NOHATHUA IPU ONMKMCAHUM BEIECTB U UX MPEBPALLICHUI,

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBlieHHs (popMyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH;

e ONpENETSATh BAJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCIWHCHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy COEAUHEHHH MO
dopMynaM, BHJ XHMHYCCKOW CBs3M (KOBaJCHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaTh cwmbich Ilepuoguueckoro 3akona J[. WM. Mennaeneesa:
JEMOHCTPUPOBATh I[OHUMAHUE NEPUOAUUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHy0 ¢opmy Ilepuomnyeckoit
CHUCTEMbl XHMHMYECKHUX JJEMEHTOB. pa3auyaTh I[OHATHS <TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobdounas noarpymnna (b-rpymma)», maibie u
OOJbIIIE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmuue «llepuoguueckass cucteMa XuMU4eckux »snemeHtoB J[. U.
MenzaeneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00Iee YKCIO0 DJIEKTPOHOB
U pacrpeie]ICHUE UX TI0 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYCCKHE PEaKIH (10 YUCIy M COCTaBy YYaCTBYIOIIMX B PEAKIHH
BEIIIECTB, M0 TEIIIOBOMY 3D deKTy);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIUE XMMHUYECCKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT X KaU€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IMPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJII0 XUMHYECKOTO JJeMEHTa Mo Qopmylie
COEMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEaKIINH;

IPUMEHSTH OCHOBHBIE OINEpAllMU MBICIUTEIILHON NEATEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEMaTHU3aIUI0, KiacCUu(UKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEaKlHil, €eCTeCTBEHHO-HAyYHbIE METO/bI
NO3HAHUSA — HAONIOJICHHE, W3MEpEHUEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(pecasibHBIM U MBICIICHHBIN);

CIENOBATh  MpaBWUJaM  TMOJIb30BAaHUS ~ XUMHYECKOWM  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe MpaBWIaM OOpaIllEeHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TI0 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO M COOUpPAHUIO
ra3o00pa3HbIX BemeCTB (BOAOpPOJAa M KHCIOPOJAA), NPUTOTOBJICHHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(maxmyc, penondranienH, METUIOPAHK U IPYTHE).

K xoHiy o0ydenus B 9 kyiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM!

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHWYECKUX IIOHSATUNA: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJIEHUS, XUMUYECKasl peaKusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (DeKT
peakiuy, MOJb, MOJSIpHBIM ~ 00BEM,  pacTBOp,  BJICKTPOJHTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAs IUCCOLMALMs, PEAaKIMH HOHHOIO
oOMeHa, KaTauu3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aJJIOTPOITHs, aM(pOTEPHOCTh, XMMHUECKass CBA3b (KOBAJICHTHAs, MOHHAs,
MeTaJIMYecKast), KPUCTAJUTMUECKas peIIéTka, KOPpO3Us METaJlJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKUIUH, TMPeaeabHO JOMyCTHUMAas
koHuentpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TH TOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAILCHU,
WCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIMKY IS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMUUYECKHUX PEAKIUM;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPHUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJI XUMUYECKOH
cBsi3u  (KOBaJICHTHAs, WOHHAs, METAJUIMUECKas) B HEOPTaHWYCCKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opMmyJie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTATIUYECKON
PELIETKA KOHKPETHOTO BELIECTBA,

packpeiBath cmbica Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE. OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio Gopmy Ilepruoanueckoil cUCTEMbl XMMHYECKHUX DJIEMEHTOB!
pa3jauuaTh IOHATHS <«riaBHas mnoarpymnmna (A-rpymnma)» u <«Imo0odHast
noarpynmna (b-rpynma)», Manable W OOJIBIINE TEPHOJbI, COOTHOCHTH
0003HAYEHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
3JIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpesielieHie WX I10 3JEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUMN B
npezenax MallblX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB,

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYCCKHE PeakIuu (10 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIHH
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCBHIBATh) OOILIME W CHEHU(UICCKHEe XHUMHUYCCKHE
CBOMCTBA TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAasl OIMKUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUH;

COCTaBIIATb YPAaBHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMII NOHHOTO



oOMEHa, ypaBHEHHUs peaKlHii, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETHYECKOW CBSI3U MEXIY BEIIECTBAMH PA3JIMYHBIX KIIACCOB,
packpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
TIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOYXHOCTH TPOTEKaHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (opmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKON PeaKiluu;

co0JIr01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOH 110191 (0)71 u
7a0opaTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke mpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHHIO
ra3000pa3HbBIX BelIecTB (aMMHUaKa M YTICKUCIOTO ra3a);

NPOBOJIUTh  PEAKIMH, IOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, cwiMkaTr-, cyiabhar-, THIPOKCUI-HOHHI,
KaTUOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMX MBICTUTEIIBHON JEATeIbHOCTH — aHAIIN3
U CHHTE3, CpaBHEHUE, O0O0OOIlEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIsi WM3Y4YeHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUi, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJI0/ICHUE, M3MEPECHHE, MOJCIUPOBAHUE, IKCHCPUMEHT (peajabHbId H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne KoauvecTBo yacoB
o/ HauMeHoBaHMe pa3aesioB U - DaexkTpoHHbie (HHPOBHIE)
TeM NMPOrpamMMbl Bceero PaKTHIeCKue o0pa3oBaTe/ibHbIE PeCypPChl
n padoTsbI
Pazgen 1. [lepBoHayaibHble XMMUYECKHE MIOHSATHSA
XuMmusi — BaxkHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6mmorexa [IOK
PaKTUYECKOU https.//m.edsoo.ru/7f41837c
NeSTeIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMuueckue 15 bu6mmorexa [IOK
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3jnen 2. BaxkHeiilne npeacTaBuTe, M HEOPraHMYECKUX BelleCTB

21 Bosnyx. Kucnopon. 6 bubnmnoreka [JOK
' [TonsTue 06 okcuoax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o 8 1 bubnuoreka [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopesl. [Tonsitue 5 1 bu6mmorexa [IOK
' 00 OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIAaCChI Bu6 LOK
HOJIMoTEKA
2.4 11 1
HeopraHquicxHX https://m.edsoo.ru/7f41837c
COEIUHEHN
HWroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axon u Ilepuoanyeckas cucrema xumudeckux iemeHToB /1. U. MenaeseeBa.

CTpOQHI/Ie aToMOB. XUMH4YeCKas cBA3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaknuu



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

[Tepronnueckuii 3aKOH U
[Tepronuueckas cucrema

3.1 XUMHYECKHUX 3JIEMEHTOB /| 7 bubmorexa [JOK
' ' https://m.edsoo.ru/7f41837c
N. MenpneneeBa. CtpoeHue
aromMa
XuMH4YecKas CBSI3b.
39 OKuCIUTENbHO- 8 bu6mmoreka [IOK
' BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/7f41837c
peaxkiuu
bu6mmorexa [IOK
Hroro no pasexy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemsa 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME



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

9 KJIACC

No KoanuecTBo yacon JIeKTPOHHbIE
/' HaumeHnoBaHue pa3aesioB u (mudpoBbie)
n
TeM NMPOrpamMMbl Bceero Konrpoaen IlpaxTiriecK o0pa3oBaTebHbIE
I ble padoThI ue padoTbl pecypeb
Pa3jnen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIU
[ToBTOpeHue u yrnyoieHme bubanorexa [JOK
11 | 3HaHMI OCHOBHBIX Pa3/IeNOB 5 1 https://m.edsoo.ru/7f41a6
Kypca 8 Kiacca 36
OcHOBHBIE 3aKOHOMEPHOCTH bubmorexa [JOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKHUX PeaKIHii 36
DIEeKTpOoNIUTHYECKAs bubnuorexa [JOK
1.3 | aucconmanusga. XMHUYECKHAE 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B pacTBOpax 36
Uroro no pazaeny 17
Pa3znen 2. Hemera/ibl M UX cOeIUHEHUS
OO61mas xapakTepucTuKa bubmmoreka [JOK
2.1 | XUMHUYECKHX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41a6
VIIA-rpynnst. 'agorenst 36
OO6mras xapakTepucTuKa
XI/IMI/I‘IeCKII/)IX 3ﬂ§MeHTOB bubmorexa [JOK
2.2 . 6 https://m.edsoo.ru/7f41a6
VIA-rpymmel. Cepa u eé 36
COeIMHEHUS T
OO6m1as xapakTepucTuKa
XI/IMI/I‘I@CKII/)IX BHSMeHTOB bubmotexa [JOK
2.3 7 1 https://m.edsoo.ru/7f41a6
V A-rpymisl. A30T, pocdop 36

H UX COCANHCHUA



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

OO6mras xapakTepucTuKa

XUMHYECKHUX DIIEMEHTOB Bubmorexa OK
2.4 8 https://m.edsoo.ru/7f41a6
IV A-rpymmel. Yraepon u 36
KPEMHUU U UX COEIUHEHUS T
Hroro mo pazneny 25
Pa3zgen 3. MeTa/li1bl M UX COeAHMHEHUS
bu6mmoreka [IOK
3.1 | OOmue cBOKCTBA METAILIOB 4 https://m.edsoo.ru/7f41a6
36
Baxneime MeTaiuibl ¥ UX bubmorexa [JOK
3.2 16 https://m.edsoo.ru/7f41a6
COEINHEHUS
36
Hroro no pazneny 20
Pazjnen 4. Xumusi 1 oKpy:Kamomas cpeaa
BemecTBa u MaTepHalsl B Bubmorexa IOK
4.1 H P 3 https://m.edsoo.ru/7f41a6
’KU3HHU YeI0BeKa
36
Hroro no pazneny 3
bubmmoreka [IOK
PesepBHoe Bpems 3 https.//m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

INIOYPOYHOE IINTAHUPOBAHMUE

(cMMBOJIBI) XUMHYECKUX DIIEMEHTOB

8 KUIACC
No KoauyecTBOo yacon Jata DJIeKTPOHHBbIE
n/ | Tema ypoka H3y4eHUu unpposrIe
. P Bcero Hpaxrieckn a y o0pa3oBaTe/bHbIE
e padoThbI pecypeb
bu6mmoreka [JOK
[Ipenmer xumuu. Pons xumun B
1 1 https://m.edsoo.ru/ff0d210
JKA3HU 4yesoBeKka. Tena u BemecTna c
[TonsTHE 0 METOAAX TIO3HAHHUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d227
XUMHH
e
[IpakTuueckas padora Ne 1 «IIpaBuiia
N bubmuorexa [JOK
paboThl B 1a00paTOpUn U NPUEMBI
3 1 1 https://m.edsoo.ru/ff0d23d
oOpaitieHus ¢ 1abopaTOpHbIM c
obopyIoBaHUEM» -
Yucreie BemecTBa 1 cMecu. Criocoobl buGmorexa IOK
4 . 1 https.//m.edsoo.ru/ff0d26¢
paszeneHus: cMecei N
[IpaxTuyeckas padora Ne 2 bu6nunorexa IIOK
5 «Paznenenue cMeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28c
OYMCTKHU MOBAPEHHOM COJIN)» 8
bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a6
c
bu6mmoreka [JOK
XUMUYECKUE TIEMEHTHI. 3HAKH
7 1 https://m.edsoo.ru/ffOd2be

8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

8 IIpocThle U Cl0oKHBIE BEIIEeCTBa https://m.edsoo.ru/ff0d2a6
c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH MMOCTOSHCTBA COCTaBa BEILIECTB. bubnuorexa [JOK
10 Xumuueckas popmyna. BaneHTHOCTD https://m.edsoo.ru/ff0d2ea
ATOMOB XMMHYECKHX 3JICMECHTOB e
OTHOcHTENIbHAS aTOMHAS Macca bubmorexa HOK
11 ' https://m.edsoo.ru/ff0d323
OTtHOCHTETbHASI MOJICKYJIIPHAS Macca c
MaccoBas 10711 XUMHAYECKOro bubmmorexa HOK
12 A https://m.edso0.ru/ff0d350
3JIEMEHTA B COCTMHCHHUH c
bu6mmoreka [{IOK
K . Moib.
13 OJITICCTBO BEMECTB. VIO https://m.edsoo.ru/ff0d523
MounsipHas macca 0
du3nYecKUe U XUMHUUCCKHE SIBICHUS buGmorexa IIOK
14 ' https.//m.edsoo.ru/ff0d37f
XuMHUECKasi peaKIus a
[Ipu3Haku ¥ yCIOBHSI MPOTEKAHUS bubmorexa [IOK
15 P Y . P https:.//m.edsoo.ru/ff0d3al
XUMHYECKHX PEaKIIHi 5
3aKOH COXpaHEHHsI MACCHI BEIIECTB bubmorexa HOK
16 P ' https://m.edsoo.ru/ffod3bs

XUMHUYECKUE YPABHEHUS

8



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Breraucnenns KOJIMYECTBA, MacCChl

bubnunoreka [IOK

17 BEIIIECTBA 110 YPaBHEHUSIM https:.//m.edsoo.ru/ff0d570
XUMHAYECKHX PEaKITHi 8
Knaccudukanmst Xumuaeckux bu6muoreka [JOK

18 peakiyii (CoeMHEHHS, PA3IOKEHHS, https://m.edsoo.ru/ff0d3f3
3aMellenys, 0OMeHa) 4
M. B. JIoMOHOCOB — yu€HBbIi- bu6muoreka [IOK

19 | osHuuknoneauct. O600IIEHNE U https://m.edsoo.ru/ff0d40c
CHCTEMATU3ALUA 3HAHUN 4
Bo3ayx — cmechk razos. Cocras bu6mmoreka [IOK

20 Bo3ayxa. Kucnopog — anemenr u https://m.edsoo.ru/ff0d448
npocroe BeuecTBo. O30H €

21 Kontponbnas padota Nel o teme E;IE;];I;T;(;grOu/I:fo 4429
«BemiecTBa 1 XUMHYECKUE PEAKITHI» 0
®dusnueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK

22 KHCII0poa (peaKkiuyu OKUCICHHS, https.//m.edsoo.ru/ff0d461
ropenue). [TousTre 06 okcHIax 4
CriocoObl MosTy4eHus KUCI0po/ia B bubnuorexa LIOK

23 | mabopaTopuu U MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497
[Ipumenenue kucmopoa a
TemoBoit 3¢ ekt XuMHUIecKoi

bu6mmoreka [JOK

pq | PCAKIIL, TOWITHE O https://m.edsoo.ru/ff0d479
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 0
Y SHJOTEPMUYECKUX PEAKIIHIX
TormnmuBo (HedTh, yrojb U METaH). bu6muoreka [JOK

25 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4
MIPEIOTBPALICHUS a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[MpakTuyeckast padora Ne 3 o Teme bubmuoreka [IOK
26 «[lomydenne u coonpanue https.//m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, M3yYEHUE €r0 CBOMCTBY 2
Boaopoa — 3neMeHT 1 IpocToe buGmorexa IOK
27 Hop P https.//m.edsoo.ru/ff0d4dd
BelecTBo. Haxoxnenue B mpupoie 0
®u3NYECKUEe U XMMUYECKUE CBOMCTBA bubmmorexa [IOK
28 https:.//m.edsoo.ru/ff0d4dd
Bojiopoja. [IpumeHenue Bogopoa 0
bu6mmoreka [JOK
29 [ToHsITHE O KUCITOTAX U CONSAX https:.//m.edsoo.ru/ff0d50d
2
Crioco6bl mosty4eHust BOAOPO/1a B bubmorexa TIOK
30 Y P https.//m.edsoo.ru/ffod4dd
nabopaTopuu 0
[IpakTuueckas pabora Ne 4 o Teme bubmuoreka [IOK
31 «[lomydenne u coOupanue BOIOPOIa, https.//m.edsoo.ru/ff0d4f4
U3yYCHHE €r0 CBOMCTB» 2
. N bubmuoreka [JOK
M 0 .3
32 OIIPHEIH OUBEM TE30B. JaKOH https://m.edsoo.ru/ff0d542
ABorazpo o
Boruucienus 00b€Ma, KOJIUYECTBA bubnuorexa [JOK
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIECTBA WIH 00BEMY 0
Boruucienus 00bEMOB ra3oB 110 bu6mmoreka [IOK
34 YPAaBHEHUIO pEaKlMi Ha OCHOBE https.//m.edsoo.ru/ff0d570
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B 8
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https://m.edsoo.ru/ff0d55a0
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duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

35 https.//m.edsoo.ru/ff0d587
BOJIbI
a
Cocras ocuoBanuii. [Tousitue 00 Bubmiorexa OK
36 https://m.edsoo.ru/ff0d59e
WHINKATOpax 5
Bopa xak pactBopuTens.
bu6mmoreka [IOK
HaceImeHable 1 HEHACBIIEHHBIE
37 https://m.edsoo.ru/ff0d5b4
pacTBOpBl. MaccoBast 0J1s1 BEIIeCTBa 0
B pacTBope B
[IpakTuyeckas padora Ne 5 o teme
bu6mmoreka [IOK
«IIpuroroBiieHrE paCTBOPOB C
38 . . . . https://m.edsoo.ru/ff0d5eb
orpeAeEHHON MacCOBOM JOMei a
PacTBOPEHHOTO BEUIECTBA» -
KontpomnsHast pabora Ne2 o reme bubmmorexa [IOK
39 https://m.edsoo.ru/ff0d634
«Kucnopoa. Bogopoxa. Boga» 5
. bu6mmoreka [JOK
Oxcuppl: cocTaB, KiIacCU(PUKAIINS,
40 https://m.edsoo.ru/ff0d664
HOMECHKJIaTypa e
[TonyueHnne u XMMHUYECKHE CBONCTBA bubnmnoreka [JOK
41 KUCIIOTHBIX, OCHOBHEIX U https://m.edsoo.ru/ff0d664
aM(}OTEepHBIX OKCHUIOB €
OcHoBaHHUsI: COCTaB, KJIacCU(UKALINS Bubmiorexa LOK
42 ' ' ' https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa N
. bubmuorexa [JOK
[TonyueHnne u XMMHUYECKHUE CBONCTBA
43 https://m.edsoo.ru/ff0d67c

OCHOBaHUH

a
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Kucnotsr: cocras, knaccuduxars,

bu6mmoreka [IOK

44 https.//m.edsoo.ru/ffOdfee
HOMEHKJIATypa 5
Ilony4yeHne u XUuMHUUYECKHE CBOMCTBA bubmorexa HOK

45 Y https.//m.edsoo.ru/ffOdfee
KHCJIOT

2

Counu (cpenHue): HOMEHKIIATYpa, bubnuorexa [JOK

46 CIIOCOOBI TIOTYUYEHUS, XHMUIECKHE https://m.edsoo.ru/00ad94
CBOICTRA 74
IIpakTruyeckas pabora Ne 6. Pemenue
AKCIICPUMEHTAIIBHBIX 3a]1a4 I10 TEME bubmorexa HOK

47 P https.//m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTAHHUECKUX 7c
COCTUHEHUI» -
I'eHeTHueckas CBSI3b MEXKIy KilaccaMu bubmorexa HOK

48 Y . https.//m.edsoo.ru/00ad9a
HEOPTaHWYECKHUX COCTMHCHHIMA 50
O060011IeHNEe U CUCTEMATU3ALIHS bubmmorexa HOK

49 . https://m.edsoo.ru/00ad9c
3HAHUI

b2

KontpomnsHast pabota Ne3 o reme bubnuoreka [IOK

50 "OCHOBHbBIE KJIACChl HEOPTraHUUECKUX https.//m.edsoo.ru/00ad9e
coeIMHEeHMiT" la
[lepBbIe MOMBITKU KJIACCH(PHUKAINN bu6nuorexa IIOK

51 XHUMHUYECKUX dJIeMEHTOR. [loHsTHE O https.//m.edsoo.ru/00adoff
rpynmnax CXOIHBIX 3JICMCHTOB a
[Iepronnueckuii 3aKOH U
Ilepuoauueckas cucrema bubmorexa HOK

52 P https:.//m.edsoo.ru/00adab
XUMHYECKUX 31eMeHToB Jl. U. e

Menneneena
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bu6mmoreka [IOK

53 IIepuonsl, rpynmsl, MOATPYIIIILI https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. COCTaB aTOMHBIX bubmmorexa [TOK
54 P ' https://m.edsoo.ru/00ada3
saep. M3oTonsl
42
CrtpoeHue 31eKTPOHHBIX 000JI0YeK bu6nuoreka LIOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit https:.//m.edsoo.ru/00ada6
cucremsl JI. . Menneneena be
XapakTepucTuka XHMHIECKOTO
3JIEMEHTA MO €ro MOJ0KEHUIO B bubmorexa TIOK
56 N https://m.edsoo.ru/00ada8
[Tepuonnueckont cucreme /1. 1. 4
Meneneesa o
3nauenue [lepuoauyeckoro 3aKoHa
JUISL Pa3BUTHUS HAYKHU U IPAKTUKHU. [] bubmmorera TIOK
57 p Y B pv o https://m.edsoo.ru/00ada9
N. MeHnneneeB — yd€Hbli, IEAArOr U 6e
IPaKJIaHUH o
DIIEKTPOOTPULIATETLHOCTh aTOMOB bu6mmoreka [JOK
58 XUMHYECKUX IJIEMEHTOB/ https:.//m.edsoo.ru/00adaab
Bcepoccuiickas npoBepouHas paboTta 8
but6mmoreka [JOK
59 Nonnast xumudeckast CBsi3b https://m.edsoo.ru/00adac3
4
KoBanenTHast nonsipHasi XuMU4ecKas bubmmorexa TIOK
60 P https://m.edsoo.ru/00adaab
CBSI3b
8
KoBanentnas nenomnspHas bubmorexa HOK
61 P https://m.edsoo.ru/00adaab

XUMHNYCCKasA CBA3b

9
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https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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bu6mmoreka [IOK

62 CTeneHb OKUCIICHHS 1 https.//m.edsoo.ru/00adae?
8
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC buGmorexa IOK
63 1 https:.//m.edsoo.ru/00adb0
peaxiun
76
bubnuoreka [JOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 https.//m.edsoo.ru/00adb0
76
KontponsHast pabota Ne4 o reme bubmuoreka [{JOK
65 «Ctpoenue aroma. XuMudeckas 1 https://m.edsoo.ru/00adb4
CBS3b» 86
. bu6mmoreka [IOK
P . 0600
66 | PoHPI YPOK. LIDOBIICHHE I 1 https://m.edsoo.ru/00adh3
CHUCTEMAaTH3aI1s 3HAHUH 3
. bu6mmoreka [{IOK
P . 0600
67 C3CPBHbIM YPOK © iu CHue 1 1 https://m.edsoo.ru/00ad9c
CUCTEMaTH3aIus 3HAHUH b2
. bubmuoreka [JOK
P . 0600
68 e3epBHBIi ypok. 060 EH eane 1 https:.//m.edsoo.ru/ff0d61c
CHUCTEMaTH3aIus 3HAHUH 5
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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9 KJIACC

Ne KosauuecTBo yacos DJIeKTPOHHbIE
/' Tema vboka Nara uudposbie
n M K
P Bcero IipaxTiieckue U3ydeHus! o0pa3oBaTe/ibHbIE
I 00THI
pa pecypchl
[lepnoanueckuit 3aKoH. 6 OK
K
[lepnoauueckas cucrema 1 J_IHOTG all
1 https.//m.edsoo.ru/00adb5
XAMUYECKHX 3iiemMeHToB /1. 1. %
Menpeneena T
3aKOHOMEPHOCTH B 6 LOK
. nonnoTexa
W3MEHEHUHU CBOMCTB
2 https://m.edsoo.ru/00adb6
XUMHYECKHUX 3JIEMEHTOB b6
IIEPBBIX TPEX MEPUOIOB o
Knaccudukauus n bubaunoreka [IOK
3 HOMEHKJIaTypa https://m.edsoo.ru/00adb7
HEOPraHUYECKUX BEILECTB €2
Buabsl xumudeckoi cBs3u 1 bubmmoreka [JOK
4 THIIBI KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac
pemeéTox 6
KonrtponsHas padora Nel no
teMe «lloBTOpeHue u
5 yriry0JieHue 3HaHUI
OCHOBHBIX pa3JieioB Kypca 8
KJ1acca»
Knaccudukanus XuMruueckux bubnuoreka [IOK
6 peaknuii o pa3IHIHbIM https://m.edsoo.ru/00adbc
b0

MpU3HAKaM
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[TonsTHE O CKOpOCTH

XUMHYECKON PEaKIIUu. bubmorexa OK
7 https://m.edsoo.ru/00adbe
[ToHsATHE O TOMOTEHHBIX U %
TeTepOTreHHBIX PEeaKIMIX
IlonsiTHE 0 XUMHYECKOM
paBHOBecuu. DakTopsl,
BIIUSIIOIINE Ha CKOPOCTh bubmorexa HOK
8 . https://m.edsoo.ru/00adc2
XUMUYECKON PEaKIuu 1 8¢
MOJIO’KEHUE XUMUYECKOTO
paBHOBECHS
OKuCIUTENbHO- bubmorexa HOK
9 https://m.edsoo.ru/00adcad
BOCCTAaHOBUTEIIbHBIE PEaKIINU o
Teopus 31eKTPOIUTHUECKOMN bubnmoreka [IOK
10 nuccorranuy. CHIbHEBIE U https://m.edsoo.ru/00adcd
crabble DIIEKTPOIIUTEI 68
bubmnoreka [IOK
11 HNonnsle ypaBHEHUS peakuii https:.//m.edsoo.ru/00add4
48
XUMHYECKUE CBOMCTBA KUCIIOT
1 OCHOBAaHUH B CBETE bubmuoteka [JOK
12 | mnpexacraBienuii 06 https://m.edsoo.ru/00add5
BJIEKTPOJIUTUYECKON ds
JTUCCOTTHAITIT
XuUMHUYECKHE CBOMCTBA COJICH
B CBETE MpEJCTaBICHUN 00 bubmorexa [JOK
13 . https://m.edsoo.ru/00add8
3JIEKTPOJIUTUYECKON b2

JUCCoManmmn



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

bu6mmoreka [{OK

14 [TonsTne o0 runponuse conen https://m.edsoo.ru/00add9
d4
bu6mmorexa [{OK

00600

15 ooHerHe 1 . https://m.edsoo.ru/00addd
CHCTEMATH3aIUsA 3HAHUI 12
[IpakTuyeckas padora Ne 1. bubnuoreka [IOK

16 «Pewenue https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAIBHBIX 33729 a
KontponsHast padora Ne2 o
TeEMe «DIEKTPOIUTHUECKAS bubmorexa [IOK

17 p https://m.edsoo.ru/00addec
nucconuanuga. XuMudeckKue 0
pEaKUnH B paCTBOpax» -
OO01as xapakTepucTuKa bubnuorexa [JOK

18 rajgoreHoB. XUMHUYECKUE https://m.edsoo.ru/00addfe
CBOMCTBA Ha IPUMEPE XJIOPa 2
Xnoposogopon. CongHasa
KHCJfOTa XI/III)VII/I‘IGCKI/IC bubmorexa [IOK

19 L https://m.edsoo.ru/00adel
CBOICTBa, MONy4EHUE, 04
IIPUMEHEHNE _
[IpakTrueckas padota Ne 2 o
TeMme «[lonmyuyeHue colsaHoi bubmaorexa [JOK

20 y . https://m.edsoo.ru/00ade3
KUCJIOTHI, U3y4YeHHE €& 48
CBOMCTB» _
Brruucnenus mo ypaBHEHUAM
XUMHUYECKHAX PEAKIIUH, €CITU Bubmorexa OK

21 p ' https://m.edsoo.ru/00ade4
OJIMH U3 PEareHTOB JaH B 88

n30BITKE
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OO1m1ast xapaKTepUCTHKA

bu6mmoreka [{OK

22 https.//m.edsoo.ru/00ade6
aneMeHToB VIA-rpynimsl 4a
AnnotponHsle MoaUpUKALIUN
cepsl. Haxoxnenue cepsl u €€ bubmorexa HOK

23 . https://m.edsoo.ru/00ade6
COCIMHEHUH B TIPHUPOJIC. ia
XUMHUYECKUE CBOMCTBA CEPBI T
CepoBoaopoj, CTpOoeHHE, bubmuoreka [JOK

24 ¢bu3nvecKne 1 XUMHIECKUE https.//m.edsoo.ru/00ade8
CBOMCTBA 02
Oxcuppl cepsl. CepHas
KHCII0Ta, (PU3NYecKue U bubmorexa HOK

25 . https.//m.edsoo.ru/00adea2
XMUMHUYECKHE CBOWCTBA, 3
MIpUMEHEHHE
XUMHUECKUE pEaKIiH,
JIeKalIe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a bubnuoreka [IOK

26 | TOJy4YeHHUsS CEpPHON KUCIIOTHI. https://m.edsoo.ru/00adec8
XHUMHUYECKOE 3arpsi3HEHUE a
OKpYKaloIleil cpeapbl
COEZIMHEHUSIMU CepPbl
Brruncienue MaccoBoi 10au bubmorexa [JOK

27 https://m.edsoo.ru/00adec8
BBIX0J1a MMPOJYKTA PEAKLUU a
OO1m1ast xapaKTepUCTHKA
snemeHToB V A-Tpynimsl. A30T, bubmmnoreka [IOK

28 | pacmpocTpaHEHHE B IPHPO/IE, https://m.edsoo.ru/00adeea
¢bu3nvecKre 1 XUMHIECKUE 6

CBOMCTBA
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https://m.edsoo.ru/00ade64a
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AMMHuak, ero ¢puznyeckue u bubmmorexa [IOK

29 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJTyYeHUE U IPUMEHEHHE 4
[IpakTuyeckas pabora Ne 3 o bubnuoreka [IOK

30 teme «[loyueHne ammuaxa, https://m.edsoo.ru/00adf18
U3yYEHHE €0 CBOMCTB 0
A30THas KUCJI0Ta, €& bubmuorexka [JOK

31 ¢busnvecKkre 1 XUMHIECKUE https://m.edsoo.ru/00adf 30
CBOMCTBA 6
Hcnonb30BaHne HUTPATOB U
COJIEl aMMOHHS B KQUECTBE
MUHEPAJIBHBIX Y10OpEHUH. bubmorexa [JOK

32 https://m.edsoo.ru/00adf51
XUMHUYECKOE 3arpsi3HEHUE 8
OKPYKAroIIeH CpeIbl
COCJIMHCHUSIMH a30Ta
®ocdop. Oxeun pochopa (V
u q)o(abﬁc))pﬂaﬁ KHE])IOT(ﬁ, o) bubmorexa LHOK

33 https://m.edsoo.ru/00adf68
(u3HUecKre U XUMUICCKHUE a
CBOICTBA, MOJTyYCHUE
Hcnons3oBanue gocaTos B
KaueCTBE MUHEPATHHBIX bubmorexa HOK

34 . https://m.edsoo.ru/00adfc2
yaoOpeHuil. 3arpsi3HeHNe 0
MIPUPOIHOM cpenbl hochaTamu -
Yruepon, pacupocTpaHEeHuUE B bubnnorexa [JOK

35 | mpupoze, puzndeckue u https://m.edsoo.ru/00adfd9
XUMHYECKHE CBOMCTBA c
Oxkcuapl yraepoja, ux Bubmzorexa LIOK

36 https://m.edsoo.ru/00adfeb

(i)I/ISI/I‘—IeCKI/Ie U XUMHNYECKHE

e
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CBOMCTBA. DKOJIOTHYECKHUE
po0JIeMBbl, CBSI3aHHBIC C
okcuaoMm yriepoaa (1V)

bu6mmorexa [IOK
37 VronpHas KUCIIOTa U €€ COJIU https://m.edsoo.ru/00ae00
6c
[Ipaktuyeckas padora Ne 4 o
teme "[lonyuenue bubnnoreka [JOK
38 | yriekwmcioro rasa. https://m.eds00.ru/00ae02
KauecTBeHHas peakuus Ha 7e
KkapOoHaT-HOH"
[lepBoHauanbHBIE TOHATHUS 00 bubnuoreka [IOK
39 | opraHMYecKHX BEUIeCTBaX Kak https://m.eds00.ru/00ae05
0 COEJMHEHUAX YIIepoaa de
bu6nunoreka [JOK
40 Kpemuuii u ero coeguHeHus https://m.edsoo.ru/00ae08
Oa
[TpakTrueckas padota Ne 5.
Pemmenne skcriepuMeHTaTbHBIX bubmorexa HOK
41 . https://m.edsoo.ru/00ae0bf
3a/1a4 110 TeMe «BakHewme 5
HEMETaJUIbl U UX COCTUHEHUS»
Kontponbnas padota Ne3 o bubnuorexa [JOK
42 TeMe «BaxkHewme https://m.edsoo.ru/00ae0el
HEMETAJUIbl U UX COCTUHEHUS» 8
OO6mras xapakTepucTruKa
XUMHYECKHUX IJIEMEHTOB — bubmnoreka [IOK
43 MeTauIoB. MeTamandeckas https.//m.edsoo.ru/00ae10
CBSI3b U METaJUTMYECKas 3e

KpuctaJlimnueCcKas peméTKa.



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

duznyeckue cBoiicTea

METAJLIOB
XHUMHUYECKHUE CBOUCTBA
METAILIOR bu6mmoreka [JOK
44 ' . https://m.edso0.ru/00ae1l
DNEKTPOXUMHUECKUN Psijt 56
HanpsHKEHUA METaJIOB T
O01m1re crnocoObl MOTyYeHUS
MeTaioB. CrjiaBbl. Eubs OK
Brrurcnenus mo ypaBHEHUSM ubmaotexa 1]
45 . https://m.edsoo.ru/00aell
XUMHYCCKHUX PEaKIIHi, €CIIn 56
OJIVH U3 PEAreHTOB COACPKUT T
pUMECH
[TonsiTHe 0 KOppO3HUH Eubmmorera HOK
46 METAILIOR https://m.edsoo.ru/00ae12
e o 78
Bbu6nuoreka [JOK
47 [lemouHbIe METAILITbI https://m.edsoo.ru/00ael4
b2
OKCHIBI U THIPOKCH/IBI Bubmzorexa LIOK
48 . . https://m.edsoo.ru/00ae14
HaTpUs U Kaus b2
[IlenouHo3eMeNbLHBIC METAILIBI Bubmaorexa HOK
49  KOUTELI T MATHI https://m.edsoo.ru/00ael5e
B 8
Bakueiime coefuHeHUA Bubmuorexa HOK
50 R https://m.edsoo.ru/00ael5e
B 8
51 O06o006111eH1E U

cUCTeMaTHu3alusd 3HaHUUI



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTkoCTh BOABI U CLIOCOOBI

bu6mmoreka [{OK

52 . https://m.edsoo.ru/00ae18
e€ ycTpaHeHus
86
[IpakTuyeckas pabora Ne 6 o bub6nuoreka [IOK
53 Teme " JKECTKOCTh BOJIBI U https://m.edsoo.ru/00aelae
METOJIbI €€ yCTpaHeHus " 8
Bbubnuoreka [JOK
54 AtoMuHUI https://m.edsoo.ru/00aelc6
4
. bu6nmoreka [JOK
AMpoTepHbIe cBOHCTBa
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCHIA 4
bu6mmoreka [JOK
56 XKenezo https://m.edsoo.ru/00aeld
86
OKcHJIbI, THIPOKCHUIBI U COJIH bubmorexa HOK
57 , TEAD https://m.edsoo.ru/00ae35e
xenesa (1) u sxenesa (111) 6
58 O6001menue u
CUCTEMAaTH3alIUs 3HAHUI
[IpakTuyeckas padora Ne 7.
bubmmoreka [{OK
Pemrenne skciepuMEHTAIBHBIX
59 . https://m.edsoo.ru/00ae3de
3aj1a4 1o teme «BakHeime 3
METaAJUIBI U UX COEAUHEHUS» -
Borurcnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIU bubnnorexa [HOK
60 OJIMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ae17
U30BITKE WU COAECPKUT 50

npuMecHu. Beraucienus



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MAacCOBOM JIOJIM BEIXOJIa

MPOIyKTa PEaKIUuu
61 O0600611eHE U ) 1
cUCTEMAaTH3aLUs 3HAHUI
KontponsHas pabora Ne4 o
62 TeMe «BakHelre MeTaibl 1 1
HUX COEIUHEHUS»
BemectBa 1 maTepuansl B bu6mmoreka [{OK
63 [IOBCEIHEBHOMN KU3HU 1 https://m.edsoo.ru/00ae3f5
YyeloBeKa 0
XHUMHUYECKOE 3arps3HeHue Bubmaorexa HOK
64 . p 1 https://m.edsoo.ru/00ae42
OKPYXKArOIIeH CpeIbl 0
Posne xuMuu B perreHnu Bubmiorexa [TOK
65 p 1 https://m.edsoo.ru/00ae42
IKOJIOTHYECKUX MPoOIeM 20
. Bbu6nuoreka [JOK
Pe3se ok. O000menue
66 PBHBIH YPOK mvHH 1 https://m.edsoo.ru/00ae0d
W CUCTeMaTHU3alus 3HaHUI 0a
. bu6nuoreka [JOK
P . 0000
67 | O CPPHPIHYPOK. LDODIICHHC 1 https.//m.edso0.ru/00adb3
Y CUCTEMAaTH3aIys 3HAHUHA %6
. bu6nmoreka [JOK
P . 0600
68 C3CPBHBI YPOK © meHe 1 https://m.edsoo.ru/00ad9c
M CUCTEMAaTU3allusA 3HAHUI b2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 8 knacc/ 'adbpuensa O.C., OctpoymoB W.I"., Cnagkos C.A.,
AxnmonepHoe obiectBo «M3aatenscTBo «lIpocBenienme»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnankos C.A.,

AxnmonepHoe obmiectBo «M3aaTenscTBo «lIpocBenienne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6anoreka IJOK
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