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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsDY
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeaycCMaTpUBaeT pacIpeiesieHHe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Y4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE IieJIel U3y4eHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSTEIHHOW Y4eOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOAbI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 noaxoaa K €€ msydeHuro. Coaep:kaHHe CKIaJbIBACTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOr0 MPUMEHEHUS U TOIYyYEHUs
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOIUT C MPUBJICYECHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 57 kinacce» u «Pu3nka. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOr0 OOpallleHHs C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeTOoJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOJIHON CPEbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JMJII M3yUYEHUsS XHMHUHM Ha YPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsSIpHAast Macca. MaccoBasi 10JI1 XMUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3YYEHHUE CIOCOOOB Pa3JCICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENCHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucinopoma. CrnocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJie U B KU3HU 4elloBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NMpeKpalleHuss TopeHus (Mokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpueM ©  KajJbllueM) (BO3MOXHO HCIIOJb30BAaHUE  BUJIEOMATEPHUANIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aMm(OTEpHBIE OKCHUIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BuTUa Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUS U BOCCTAHOBIIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/EJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsiTe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE AJIEKTPOIPOBOTHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, o0Opa30BaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemera/uibl M UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHCTBUE C METaUIaMU, HEMEeTa/UlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHusi. CTpoeHue W (pU3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAS peaKlMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpe/ibl COCTMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3MdIecKue U XUMHUUECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMKM, pPACIPOCTPAaHEHUE B TNPUPOJE, (PUIUUECKHE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rnoGanbHOrO TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKTHl UX MepepaloTKku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mpupoje. OOmiye mnpeactaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MATEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMKE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICICTBUE KOHUEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJlydeHue, coOupaHue, paclo3HaBaHUE U U3y4deHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJUIbl U UX COEINHEHUSI.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtanyeckas CBSI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbI U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXIACHUE B Ipupojec. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHNE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI. MAarHus, KIbLHS, aIFIOMUHUS, [TUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
HCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamuss MEXNpeIMETHBIX CBS3€d MpU M3YYCHUM XUMUKU B 9 Kiacce
OCYIICCTBJISICTCS. 4Yepe3 MCIOIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK ¥ TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHUE, MOJETb, SBICHHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3WTHBHBIX I[IEHHOCTHBIX OpPUEHTALMM WU
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOM HAyKHU B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMAaX M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAHHSI CYIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBICHCHUS HAOJFOAAEMBbIX MPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUyAJIbHOM TPAEKTOPUU MPOAOHKEHHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B NPO(ECCUOHATBHOU CPEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIEW TPUPOIHON CPENOM, IJI TOBBIIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lnYHble METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Juajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUA — HAONIOJACHWE, W3MEPCHHE, MOJICIHUPOBAHHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaient, METUIOPAHXK U JPYTHe).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMblE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIM4YecKas pemiéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢GopmyiaM, BHI XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona JI. U. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME MEPUOJABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIMJIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATEIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

8 A KIIACC
KoauuecTBO 9acoB DIeKTPOHHBIE Jlara Jara Hpuunnb
N(_) HpaKTquc an)pOBbIe I/l3y‘IEHI/Iﬂ HpOBeHeH KOppeKHI/I
Tema ypoka Kourpobu
n/n Bcero KHe o0pa3oBaTe/bHBI us "
ble padoThI
padoThbI e pecypchl
IIpenmet xumuu. Posb
XHMUH B KH3HH YEJIOBEKA. bu6mmoreka [JOK
1 Tena u BemecTBa 1 https://m.edsoo.ru/ff
BBoausbiit unctp. no OT. 0d210c
Huctp.mo OT Ha pab. mecre.
[TonsiTHE O MEeTOHAX bubmorexa HOK
2 1 https://m.edsoo.ru/ff
MMO3HAHMS B XUMHH 0d2276
[IpakTuueckas padbora Ne 1
«IIpaBuna paboThI B
71a00paTopHuu U MPUEMBI bubnmorexa [IOK
3 5 parop 6p 1 https://m.edsoo.ru/ff
oOpartieHus ¢ 1a00paTOpHBIM 0d23dc
000pyI0BaHUEMY -
Wuctp.no OT Ha pab. mecre.
bu6mmorexa [JOK
YucThle BENEeCTBa U CMECH.
4 C 5 . 1 https://m.edsoo.ru/ff
MocoOBI pa3AeNeHus: cMecen 0d26ca
[TpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha bubmuoreka [JOK
5 pUMepe OYUCTKU 1 https://m.edsoo.ru/ff

MTOBApPEHHOM COJIN )»
Huctp.no OT Ha pab. mecre.

0d28c8



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

bubmuoreka [JOK

6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff
0d2a6c¢
XUMHUYECKHUE FJIEMEHTHI. bubmuorexka [JOK
7 3HaKu (CHMBOJIbI) https://m.edsoo.ru/ff
XUMHYECKHX DJIEMEHTOB 0d2be8
IIpocTeie U CI0XKHBIE bubmmorexa [IOK
8 P https://m.edsoo.ru/ff
BEIIECTBA 0d2a6e
ATOMHO-MOJICKYIISIPHOE bubmorexa LIOK
9 YIp https://m.edsoo.ru/ff
yHenue 0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BELIECTB. XUMUYECKAs bubmuoreka [JOK
10 ¢dopmyna. BaieHTHOCTD https://m.edsoo.ru/ff
aTOMOB XHUMHUYECKHUX 0d2eae
3JIEMEHTOB
OTHOCHUTEIBHAS ATOMHAs bu6mmoreka [JOK
11 Macca. OTHOCHUTENLHAsA https://m.edsoo.ru/ff
MOJIEKYJIsIpHAs Macca 0d323c
MaccoBas 1019 XMMHYECKOTO bubmmorexa LHOK
12 https://m.edsoo.ru/ff
3JIEMEHTA B COEIMHEHUHU 0d350¢
bu6mmorexa [JOK
KoaunuecTBo BerecTsa.
13 M M https://m.edsoo.ru/ff
onb. MomsipHas Macca 045230
Ddu3nvecKue U XUMUYECKHUE bu6mmorexa [JOK
14 SIBJIEHHS. XUMHUYecKast https://m.edsoo.ru/ff

peakius

0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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

[Ipusnaku u ycnoBus

bu6mmoreka [JOK

15 MPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff
peakuii 0d3al6
3aKoH COXpaHEHUsI MaCChl bubnnoreka [JOK
16 BEILIECTB. XUMUYECKUE https://m.edsoo.ru/ff
ypaBHEHHMS 0d3b88
BrrunciieHus KoJanJecTsa,
Macchl BEIIECTBA 110 bubmaorexa IJOK
17 https://m.edsoo.ru/ff
ypaBHCEUII/IFIM XAMHAYECKHAX 0d5708
peakuuit —=
Knaccudukanus XuMuaeckux
€aKIUi (COeTMHEHUS Eubmiorexa IIOK
18 p ’ https://m.edsoo.ru/ff
pa3NoKeHUs, 3aMEIICHHUS, 0d3f34
obMmeHa)
M. B. JIomoHOCOB —
E€HBIN-YHIIUKJIONEIUCT bubmaorexa [JOK
19 }(73[16 5 ' https://m.edsoo.ru/ff
ODIICHHC 1 . 0d40c4
CUCTEMATH3aLMs 3HAHUN
Konrtponsnas padora Nel mo bubnuorexa [JOK
20 TeMe «BemiecTBa u https://m.edsoo.ru/ff
XUMHUYECKUE PEAKIIUN 0d4290
Bo3nyx — cmech ra3os.
CocraB Bo3ayxa. Kucimopon Eubmiorexa LOK
21 yxa. P https://m.edsoo.ru/ff
— 3JIEMEHT U TPOCTOe 0d448e
BemecTso. O30H
Ddusnueckre U XUMHUUECKUE
CBOMCTBA KHCIIOPOa Eubmiorexa LOK
22 p https://m.edsoo.ru/ff

(peakiuu OKUCIICHUS,
ropenue). [Touarue 06

004614



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
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/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

OKCHuJgax

Crioco0Obl TONTydeHuUs
KHCIIOpOJI1a B JIA0OpATOPUU U

bu6mmoreka [JOK

23 HpOMBILILIEHHOCTH https://m.edsoo.ru/ff
' 0d497a
[Ipumenenue kucnopoaa
Tennooii a3 dexr
XUMHUYECKON PEaKInu,
HOHSITHE O bubmuorexka [JOK
24 TePMOXHMHHECKOM https://m.edsoo.ru/ff
0d4790
YpaBHEHUH, DK30- U
SHAOTCPMHUYCCKUX PCAKIIUAX
Tormumgo (HedTh, yroias u
METaH). 32(1rpj)3He:I:e bubmorexa HOK
25 BOBIYXa, CTIOCOBHI €10 https://m.edsoo.ru/ff
’ 0d4c4da
MIPEIOTBPAIICHUS
[Tpaktuyeckas padora Ne 3
no teme «llonyuenue n bubnunorexa [JOK
26 coOupaHue KUCIOPOa, https://m.edsoo.ru/ff
W3y4YEHUE €r0 CBONCTBY 0d4ae?2
WNucrp.no OT Ha pal. mecre.
Bonopon — anemeHT u bubnnoreka [JOK
27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff
Haxosxnenue B mpupoje 0d4ddo
DU3N4eCKue U XUMUYECKHUE bu6mmorexa [JOK
28 CBOMCTBA BOJOpO/A. https://m.edsoo.ru/ff
[Ipumenenue Boopoaa 0d4ddo
bu6mmoreka [JOK
29 [ToHsiTHe 0 KUCIOTaX U COMSAX https://m.edsoo.ru/ff

0d50d2



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

CrniocoOblI nosy4eHus

bubmuoreka [JOK

30 5 https://m.edsoo.ru/ff
BOJIOpO/Ia B J1aOOopaTopuu 0d4ddo
[IpaxTuueckas padora Ne 4
no teme «llonyuenue u bubnuoreka [JOK

31 coOupaHue BOAOpOJa, https://m.edsoo.ru/ff
M3ydeHHE €0 CBOMCTBY 0d4f42
Huctp.mo OT Ha pab. mecre.

Momnspablii 00bEM ra3oB. bubmorexa OK

32 3 A https://m.edsoo.ru/ff

aKOH ABOTapo 0d542¢
Brruncienus o0béma,
KOJIMYSCTBA BEIICCTBA r'a3a bu6mmoreka [JOK

33 0 €T0 U3BECTHOMY https://m.edsoo.ru/ff
KOJINYECTBY BEIIECTBA WIIN 0d55a0
00BEMY
Brrunciienus 00EMOB ra3oB
110 YPaBHEHHIO PEaKIIMH Ha bubmorexa LOK

34 P P 5 ,_H https://m.edsoo.ru/ff
OCHOBE SaKf)Ha 00BEMHBIX 0d5708
OTHOIIICHU Ta30B
®dusnyecKkue 1 XUMHYECKUE bubmorexa LHOK

35 . https://m.edsoo.ru/ff
CBOMCTBA BOJIbI 0d5874
CocraB ocHoBanuii. [lonsarue bubmorexa LHOK

36 5 ' https://m.edsoo.ru/ff
00 UHIUKaTOpax 0d5962
Bopa kak pactBopuTes. bubnmoreka [JOK

37 Haceimennsie u https://m.edsoo.ru/ff

HCHACBIIICHHBIC PACTBOPHI.

0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

MaccoBas 10514 BelecTBa B
pacTBope

[IpaxTuueckas padora Ne 5
1o reme «IIpurorosienue
pacTBOPOB C OIIPENCIEHHON

bu6mmoreka [JOK

38 . . https://m.edsoo.ru/ff
MaCCOBO.I./I JoJiei 0d5eba
PacTBOPEHHOTO BEIIIECTBAY
Wuctp.mo OT Ha pab. mecre.

KonTtponpsHas padora Ne2 mo bubnuoreka [IOK

39 teme «Kucnmopoa. Bonopo. https://m.edsoo.ru/ff
Boma» 0d6342
OKCHUJIBI: COCTaB, bubmuoreka [JOK

40 KJIacCU(pUKAIS, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[TomyueHnue u XUMUYECKUE
CBOICTBa KUCIOTHBIX bubmorera [JOK

41 ’ https://m.edsoo.ru/ff
OCHOBHBIX U aM(pOTEPHBIX 0d664e
OKCHJIOB -
OCHOBaHUS: COCTaB, bu6mmoreka [IOK

42 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
[TonydeHnue u xuMu4yeckue bubmorexa [JOK

43 qu . https://m.edsoo.ru/ff
CBOICTBAa OCHOBAHHIA

0d67ca
Kwucnotsr: cocras, bubmuoreka [JOK

44 KJ1acCU(pUKanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2

45 [Tonyuyenue n xumMnyeckue bubnuorexa [IOK

CBOMCTBA KHUCJIOT

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpenuue):
HOMEHKJIATypa, CIIOCOObI

Odfee2

bubmuoreka [JOK

46 N — https://m.edsoo.ru/0
) ’ 0ad9474
CBOIiCTBa
[IpaxTuueckas padora Ne 6.
Pemenue
AKCTIIEPUMEHTAIIbHBIX 3a71a4 bubmmoreka [JOK
47 1o TeMe «OCHOBHBIE KJIACChI https://m.edso0.ru/0
HEOPraHUYECKUX 0Oad9b7c
COEIUHEHUI))
Wuctp.mo OT Ha pab. mecre.
['eHeTnyeckas CBSI3b MEXKIY bubnmoreka [JOK
48 KJIacCaMH HEOPraHU4ECKUX https://m.edsoo.ru/0
COCJIMHEHU 0ad9a50
but6mmoreka [IOK
49 coni(;iﬁ:f::aim S https://m.edso0.ru/0
0ad9cb2
KonTponbhnas padora Ne3 no
TteMe "OCHOBHBIE KJIaCChl bubmmorexa [TOK
50 S —— https://m.edso0.ru/0
s Oadela
COCTUHEHUI
IlepBbie MONBITKH
KJIACCHU(PUKAIINN XUMAISCKUX bubmorexa HOK
o1 semerron. TorsTie o https://m.edsoo.ru/0
’ Oad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
IIepuoanueckuit 3aK0H U bubnuorexa [JOK
52 [Tepunonnueckas cucrema https://m.edso0.ru/0

XUMHUYCCKHUX 3JICMCHTOB I[

Oada52c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

. MenneneeBa

[lepuonsl, rpymisl,

bu6mmoreka [JOK

53 https://m.eds00.ru/0
TOATPYHIIbT Oada52c
Ctpoenne aroMoB. CocTaB bubmmorexa [IOK

54 P " i https://m.eds00.ru/0
aTOMHBIX sfep. M30Torbl 0ada34?
CtpoeHue IeKTPOHHBIX

bubmuoreka [JOK
000JI0YEK aTOMOB 3JIEMEHTOB

55 0 . https://m.eds00.ru/0

epPUOINYECKON cucTeMBbI /. 0adabhe
. Meunneneena
XapakTepucruka
XHMUYECKOI'0 3JICMEHTA I10 bu6mmoreka [JOK

56 €ro I10JI0KEHUIO B https://m.edsoo.ru/0
[Tepuoanueckoit cucreme Jl. 0ada824
H. MenneneeBa
3nauenue [lepuoandeckoro
3aKOHa JJIs1 pa3BUTUA HAYKHU bu6mmoreka [IOK

57 u npaktuku. /. 1. https://m.edso00.ru/0
MeHieneeB — y4€HBIN, Oada96e
MeAaror ¥ rpakJaHuH
DIIEeKTPOOTPUIIATETLHOCTh bubnmoreka [JOK

58 aTOMOB XHUMHYECKHX https://m.edsoo.ru/0
3JIEMEHTOB Oadaab8

bu6mmorekxa [IOK

59 HNonnasg xumudeckas CBI3b https://m.edsoo.ru/0

Oadac34
60 KoBanentnast nonsipHas bubnuorexa [IOK

XUMHUYECKaA CBA3b

https://m.edso0.ru/0



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

KoBanenTHas HEIOJIsIpHAad

Oadaab8
bubmuorexa [JOK

61 1 https://m.edso00.ru/0
XUMHUYECKAS CBSI3h
Oadaah9
bubmuoreka [JOK
62 CreneHp OKUCIEHUS 1 https://m.edsoo.ru/0
Oadae28
OKUCIUTENbHO- bubmorexa LIOK
63 1 https://m.eds00.ru/0
BOCCTAaHOBUTEJIbHBIC PEAKITUU 0adb076
OKUCIITENN 1 bubmuorexa [JOK
64 1 https://m.edso00.ru/0
BOCCTAHOBHUTEIHN 0adb076
KonTtponpsHas padora Ne4 mo bubnuoreka [IOK
65 TeMe «CTpoeHHe aToma. 1 https://m.edso00.ru/0
XuMHdecKas CBSI3b» 0adb486
PesepBHblIii ypok. bu6nuorexa [IOK
66 O0o0061IeHNE U 1 https://m.edso00.ru/0
cUcTeMaTH3alus 3HaHuH 0Oadb33c
PesepBHbIit ypoK. bu6nuorexa [IOK
67 O0o00611eH e U 1 https://m.edso00.ru/0
cUCTeMaTH3alus 3HaHUH 0ad9cb2
PesepBHBIi ypOK. bubnnoreka [JOK
68 O06o06mIcHuE U 1 https://m.edsoo.ru/ff
cUCTeMaTH3alus 3HaHuH 0d61c6
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

8 b KJIACC

KosanuyecTBO 4acoB DIeKTPOHHBIE Jlara Jara HMpuunnb
Ne HpaKanec uu(l)p()B[,[e N3y4yeHus NpoBeaAeH KOppeKIH
Tema ypoxa KoHTposbH
n/n Bcero KHe o0pa3oBaTe/IbHBI us "
ble padoThI
padoTbI € pecypchl
IIpenmet xumuu. Posb
XHMUH B JKH3HH YEJIOBEKA. bu6mmoreka [JOK
1 Tena u BemecTBa 1 https://m.edsoo.ru/ff
BBoansiit unctp. no OT. 0d210c
Wuctp.mo OT Ha pab. mecre.
[TonsiTue o MeToax bubmotexa [IOK
2 1 https://m.edsoo.ru/ff
MO3HAHMS B XUMHUH 0d227¢
[TpakTuueckast padorta Ne 1
«IIpaBuna paboThl B
J1a00paTOPUH B IPUEMBI bubmorexa [IOK
3 5 paTop 6p 1 https://m.edsoo.ru/ff
oOpartieHus ¢ 1a00paTOpHBIM 0d23dc
000pyT0BaHUEM»
Wucrp.no OT Ha pal. mecre.
bu6mmorexa [{OK
YucTele BelllecTBa U CMECH.
4 C 5 . 1 https://m.edsoo.ru/ff
1ocoObl pa3iesieHus cMecei 0d26ca
[IpakTuyeckas padora Ne 2
«Paznenenue cmeceii (Ha bubmuoreka [JOK
5) pUMepe OYUCTKU 1 https://m.edsoo.ru/ff
MMOBApPEHHOM COJIN )» 0d28c8
Uuctp.mo OT Ha pab. mecre.
6 ATOMBI U MOJIEKYJIBI 1 bubnmoreka [JOK



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/ff
0d2a6¢

XUMHYECKHUE DIIEMEHTEIL.

bu6mmoreka [JOK

7 3HaKu (CHMBOJIbI) https://m.edsoo.ru/ff
XUMHYECKHUX JIEMEHTOB 0d2be8
[Ipoctsle U cnoXKHBIE bubmorexa HOK
8 https://m.edsoo.ru/ff
BEIIIECTBA 0d2a6e
ATOMHO-MOJIEKYJIIPHOE bubmorexa HOK
9 https://m.edsoo.ru/ff
yYeHHUe 0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHUYCCKAS bubmuorexa [JOK
10 dopmyna. BaneHTHOCTD https://m.edsoo.ru/ff
ATOMOB XMMHYECKHUX 0d2eae
3JIEMEHTOB
OTHOCHUTEIBHAS ATOMHAs bu6mmoreka [JOK
11 Macca. OTHOCHUTENbHAs https://m.edsoo.ru/ff
MOJIEKYJISIpHAsi Macca 0d323c
MaccoBast 10J1s1 XHMHYECKOTO bubmorexa HOK
12 O — https://m.edsoo.ru/ff
0d350c
bubmuoreka [JOK
KonnuecTBO BemecTna.
13 Mons. Momsiprast Macca https://m.edsoo.ru/ff
) 0d5230
Ddu3nvecKue U XUMUYECKHUE but6mmorekxa [IOK
14 SIBJICHUS. XUMHUYECKas https://m.edsoo.ru/ff
peakius 0d37fa
15 [Ipu3Haku u yciaoBus bubmuorexka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
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

MPOTEKAHUS XUMUYECKHUX
peakui

https://m.edsoo.ru/ff
0d3al6

3aKoH COXpaHEHUsI MaCChl

bu6mmoreka [JOK

16 BEIIIECTB. XUMHUYCCKHUE https://m.edsoo.ru/ff
YpaBHEHUS 0d3b88
BrrunciieHus: KoJIn4decTna,

bubmuoreka [JOK
MaccChl BEIICCTBA I10

17 https://m.edsoo.ru/ff
ypaBHGEUII/IﬂM XUMHYECKHUX 0d5708
peakiui ———
Knaccudukanus XuMuaeckux
peakuuii (CoeMHEHUS bubmorexa HOK

18 A TOKOHISL. SAMe eH’m https://m.edsoo.ru/ff
p » JAMCTICHIA, 0d3f34
obMmeHa)

M. B. JIoMmOHOCOB —
€HBIM-DHIMKIIONEIUCT bubmorexa HOK
19 }(73[16 SieHme 1 ' https://m.edsoo.ru/ff
obierme 5 0d40c4
cHCTeMaTu3alys 3HaHUI
KonTponbnas pabora Nel mo bu6mmoreka [IOK

20 Teme «BerecTBa n https://m.edsoo.ru/ff
XUMHUYECKUE PEAKIIUNY 0d4290
Bo3nyx — cmecsh ra3os.

Cocras Bo3ayxa. Kucnopon bubmorera [JOK

21 i https://m.edsoo.ru/ff
— 3JIEMEHT U MPOCTOE 0d448e
BemecTBo. O30H
dusznueckne U XUMHAYECKUE
CBOMCTBA KHCJIOPO/Ia bubnmoreka [JOK

22 (peakuuu OKUCIIEHUS, https://m.edsoo.ru/ff

ropenue). [Touarue 06
OKCHIax

004614



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
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/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

Crioco0bI moryueHust
KUCIIOpOo/ia B JIA0OPaTOpUU U

bu6mmoreka [JOK

23 https://m.edsoo.ru/ff
HPOMBIIIJICHHOCTH. 0d497a
[TpuMeHeHne Kucaopoia
TemnoBoii 3¢ ekt
XUMUYECKON PEAKLIUH,

HOHSTHE © bubmuorexa [JOK

24 https://m.edsoo.ru/ff
TEPMOXUMHUYECKOM 044790
YpaBHEHHH, K30- U
SHJOTEPMHUCCKHUX PEAKIIHIX
TomnuBo (HedTh, Yroab u
METaH) 3;1" E;HeHyI:e bubmorexa OK

25 $ P 5 https://m.edsoo.ru/ff
BO3/1yXa, CIIOCOOBI €ro 0d4cda
IPEIOTBPAIIICHHS
[IpakTnueckas pabora Ne 3
no teme «llonyuenue u bubnmnorexa [JOK

26 coOupaHue KUCIopoa, https://m.edsoo.ru/ff
M3Y4YEHUE €r0 CBOMCTB) 0d4ae2
Wucrp.no OT Ha pal. mecre.

Bomopon — anemeHT u bu6mmoreka [JOK

27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff
Haxoxnenue B npupose 0d4ddo
dusndeckue 1 XUMHIECKUE bubnmoreka [JOK

28 CBOMCTBa BOJIOpO/IA. https://m.edsoo.ru/ff
[TpumeHeHne Bogopoaa 0d4ddo

bubmuoreka [JOK

29 IToHsiTHE O KUCIIOTAX U COJISIX https://m.edsoo.ru/ff

0d50d2

30 Crioco0sI moTydeHus bubnmoreka [JOK



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

BOJIOPOIa B TaOOpaTopuu

https://m.edsoo.ru/ff
0d4ddo

[IpaxTuueckas padora Ne 4
1o reme «llonyuyenue u

bu6mmoreka [JOK

31 cobupaHue BOJOpoaa, https://m.edsoo.ru/ff
W3yYECHHUE ErO CBOMCTB» 0d4f42
Nuctp.no OT Ha pab. mecre.
Momnspablii 00bEM ra3oB. bubmotexa [IOK
32 3 A https://m.edsoo.ru/ff
aKOH ABOTaapo 0d542¢
Brruncienus o0béma,
KOJINUECTBa BEIIECTBA I'a3a bubmuoreka [JOK
33 0 €T0 U3BECTHOMY https://m.edsoo.ru/ff
KOJINYECTBY BEUIECTBA WIIU 0d55a0
00BEMY
Brruucnenus 00bEMOB ra3oB
10 YPaBHEHUIO PEAKIIMU Ha bubmmorexa [TOK
34 P P . https://m.edsoo.ru/ff
OCHOBE SaKf)Ha 00BEMHBIX 0d5708
OTHOIICHU Ta30B
duznyeckne 1 XUMHYECKHe bubmorexa LOK
35 . https://m.edsoo.ru/ff
CBOMCTBA BOJIBI 0d587a
CocraB ocHoBanuil. Ilonstue bubmorexa [TOK
36 5 https://m.edsoo.ru/ff
00 UHIUKaTOpax 0d5962
Boga kak pactBopuTeb.
bubmuoreka [JOK
Hackimiennbie u
37 https://m.edsoo.ru/ff

HCHACBIIIICHHBIC paCTBOpBI.
MaccoBas nond BeliecTsa B

0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

pactBope

[TpakTuueckas padota Ne 5
1o reme «IIpurorosienue
pacTBOPOB C ONPEIEIIEHHON

bu6mmoreka [JOK

38 . . https://m.edsoo.ru/ff
MaCCOBO.I./I JoJiei 0d5eba
PacTBOPEHHOTO BEIECTBAY
Nuctp.no OT Ha pab. mecre.

KonTtponpsHas padora Ne2 mo bubnuoreka [IOK

39 teme «Kucnmopoa. Bomopo. https://m.edsoo.ru/ff
Boma» 0d6342
OKCHUJIBI: COCTaB, bubmuoreka [JOK

40 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[TomyueHnue u XUMUYECKUE
CBOMCTBA KMCJIIOTHBIX bubmorexa HOK

41 ’ https://m.edsoo.ru/ff
OCHOBHBIX U aM(pOTEPHBIX 0d664e
OKCHJIOB -
OCHOBaHUS: COCTaB, bu6mmoreka [IOK

42 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
[TonyueHnue n XUMUYECKHE bubmorexa [JOK

43 e y https://m.edsoo.ru/ff
CBOMCTBa OCHOBaHUM

0d67ca
Kwucnotsr: cocras, bubmuoreka [JOK

44 KJ1acCU(pUKanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyyenne 1 XUMHUYECKHE bubmorexa LIOK

45 . https://m.edsoo.ru/ff

CBOMCTBA KUCJIOT

Odfee2
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Conu (cpennue):
HOMEHKJIATypa, CIIOCOOBI

bu6mmoreka [JOK

46 https://m.edso0.ru/0

nonzfqumI, XHMHYECKHE 0ad9474

CBOMCTBA

[IpaxTuueckas padora Ne 6.

Pemienue

JKCTICPUMEHTAIIbHBIX 3a7a4 bubnmoreka [JOK
47 1o Teme «OCHOBHBIC KIIACCHI https://m.edsoo.ru/0

HEOPraHUYECKUX 0Oad9b7c

COEIUHEHUI))

Huctp.mo OT Ha pab. mecre.

['eHeTnyeckas CBSI3b MEXKIY bubnmoreka [JOK
48 KJIaCCaMHU HEOPTaHUYECKUX https://m.edso0.ru/0

COCIMHEHU 0ad9a50

bu6mmoreka [IOK

49 Obobmenne n . https://m.edsogrulo

CHUCTEMaTH3aIus 3HAaHUI 0ad9ch?

Kontponbnas padota Ne3 mo

teme "OCHOBHBIE KJIaCChI bubmorexa LOK
50 https://m.edsoo.ru/0

HEOPTaHUYECKUX 0ad9ela

coequHeHui"

[TepBbie MOMBITKH

KJIACCHU(PUKAIUN XUMUYISCKUX bubmorexa LOK
51 semerron. TorsTie o https://m.edso0.ru/0

’ Oad9ffa

rpynmnax CXOJHBIX 3JIEMCHTOB

Ilepronnueckuii 3aKOH U

[Tepuoanueckas cucrema bubmmorexa [IOK
52 https://m.edsoo.ru/0

XUMHYECKHUX JIEMEHTOB JI.
H. Meunneneena

Oada52c
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[Tepuoasl, rpymibl,

bubmuoreka [JOK

53 https://m.edsoo.ru/0
TOATPYIHET Oada52c
bubmuoreka [JOK
Ctpoenue atomoB. CocTaB
54 e 11 https://m.edso0.ru/0
aTOMHBIX siaep. M3oTormbl 0ada3a?
CtpoeHue 2JIeKTPOHHBIX
bubmuorexka [JOK
000J104€K aTOMOB AJIEMEHTOB
95 n . 1 https://m.edso0.ru/0
€pPUOJIMYECKON cucTeMbI /. 0adaBhe
H. Menpaeneesa
XapaKTepucTUKa
XUMHYECKOT0 JIEMEHTa 110 bubmmoreka [JOK
56 €ro TI0JIOKEHUIO B https://m.edsoo.ru/0
[Tepuoanueckoii cucreme /. 0ada824
H. MengaeneeBa
3nauenue [lepuoanueckoro
3aKOHa JJI pa3BUTHUSA HAyKU bubnnorexa [JOK
o7 u npaktuku. /. 1. https://m.edso0.ru/0
MenpeneeB — y4€HBIN, Oada96e
Mearor ¥ rpakIaHuH
DNEeKTPOOTPULIATEIIBHOCTD bubnnorexa [JOK
58 aTOMOB XUMHYECKHUX https://m.edsoo.ru/0
3JIEMEHTOB Oadaab8
bubmuoreka [JOK
59 HNonnast xuMmu4aeckasi CBs3b https://m.edso00.ru/0
Oadac34
bu6mmoreka [IOK
KoBanentnast monsipHas
60 https://m.edso0.ru/0

XUMHUYECKaA CBA3b

Oadaab8
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KoBanenTHas HEIOJIsIpHAad

bubmuoreka [JOK

61 1 https://m.edso00.ru/0
XUMHUYECKAS CBSI3h
Oadaah9
bubmuorexa [JOK
62 CrerneHb OKUCIEHUS 1 https://m.edsoo.ru/0
Oadae28
OKHCITUTENTBHO- bubmorexa LOK
63 1 https://m.eds00.ru/0
BOCCTAaHOBUTEJIbHBIC PEAKITUU 0adb076
OKUCIITEINN 1 bubmuorexka [JOK
64 1 https://m.edso00.ru/0
BOCCTAHOBUTEIHN 0adb076
KontponpsHas padora Ne4 mo bubnuoreka [IOK
65 teMme «CTtpoeHue aToma. 1 https://m.edso0.ru/0
XuMH4decKas CBSI3b» 0adb486
PesepBHbIii ypoK. bub6nuorexa [IOK
66 O0o0061IeHNE U 1 https://m.edso00.ru/0
cucTeMaTH3alus 3HaHuH 0Oadb33c
PesepBHbIi ypoK. bub6nuorexa [IOK
67 O0o0061IeHNE U 1 https://m.edso00.ru/0
cucTeMaTH3alus 3HaHuH 0ad9cb2
PesepBHBIi ypOK. bubnnorexa [JOK
68 O06o06mIcHNE U 1 https://m.edsoo.ru/ff
cUCTeMaTH3alus 3HaHuH 0d61c6
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME
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https://m.edsoo.ru/00adb33c
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9 A KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE Hara Hara Hpuunnb
Ne undgposbie U3YYeHH s NpoBe/eH KOppeKuu
Tema ypoka Kourpoabn  IIpakruyeck
n/n Bcero o0pa3oBaTe/IbHbI us "
ble padoTbl | He padoThl
e pecypchbl
[lepuoanyueckuii 3aK0H.
[Tepuoaunueckas cucrema
bu6mmoreka [IOK
XUMHUYECKHUX 3JIEeMEHTOB J1.
1. Merneneena 1 https://m.edsoo.ru/0
. Menpeneen
o 0adb59
Broansiii unctp. o OT.
Wuctp.mo OT Ha pab. mecre.
3aKOHOMEPHOCTH B
. bubnuorexa [JOK
W3MEHCHUHU CBOWCTB
o S TeMEHTO 1 https://m.edso00.ru/0
XUMHUYECKHX 3JIEMEHTOB
N 0adb6b6
MIEPBBIX TPEX MEPHOJIOB
Knaccudukanus u bubnuorexa [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPTraHWYECKUX BEIECTB Oadb7e2
Buasl xumMuueckoii CBA3U U bu6mmorexa [IOK
THUIIBI KPUCTAJUIMYECKUX 1 https://m.edso0.ru/0
pemeérox Oadbac6
KonTponbnas pabora Nel no
teMe «lloBTOpeHne n
yri1yOieHre 3HaHu| 1 1
OCHOBHBIX pa3/iesioB Kypca 8
KJ1acca
Knaccudukanust XumMuaeckux 1 bubnuoreka [JOK

peaKui 10 pa3InYHbIM

https://m.edsoo.ru/0
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IpU3HaKaM

0adbcb0

[TonsiTHE O CKOPOCTH
XUMHUYECKON PEaKLUU.

bu6mmoreka [JOK

BHCKTpOHHTquCKOﬁ
JAucconranm

7 https://m.edsoo.ru/0
ITouarue o TOMOTE€HHBIX U
Oadbe9a
TeTePOTreHHBIX PEaAKIIHSIX
IToHsATHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIONINE HA CKOPOCTh Eubmiorexa TOK
8 UMIHECKOM DEAKIIH T https://m.edso00.ru/0
peakl 0adc28c
[IOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
bubmuoreka [JOK
OKHUCIIMTEIIHLHO-
o BOCCTAHOBUTEIbHBIE PEAKIIUU hitps.//m.eds00.ruid
peaxt Oadcade
Teopus dIEKTPOIUTHIECKON bubnuorexa [JOK
10 muccoranuy. CUIIbHBIE U https://m.edsoo.ru/0
CI1a0bIe ANEKTPOIIUTHI Oadcd68
bu6mmoreka [JOK
11 HoHHbIE ypaBHEHHS peakui https://m.edso0.ru/0
0add448
XUMHYeCKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAaHUH B CBETE bubmuorexa [JOK
12 npejcTaBiIeHuit 00 https://m.edso0.ru/0
ANEKTPOIUTUYECKON Oadd5d8
IHUCCOIHAIN
XuMHUYecKre CBOMCTBA COIeH
. bubmuorexa [JOK
B CBETE MpeACTaBlIeHUl 00
13 https://m.edso00.ru/0

0add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
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

bubmuoreka [JOK

14 [TonsTue o ruaponaU3e coien https://m.edso0.ru/0
Oadd9d4
bubmuoreka IJOK

O60061eHue

15 ODHIEHHE 1 . https://m.edsoo.ru/0
CUCTeMaTH3alusl 3HAaHHH 0addd12
[TpakTuueckas padota Ne 1.
«PellieHme bubmuoreka [JOK

16 https://m.edso0.ru/0

IKCIIEPUMEHTATBHBIX 321249 0addbfa
Wuctp.mo OT nHa pab. mecre.
KonTponbnas paborta Ne2 no
bubmuoreka I{JOK
TeMe «DIEKTPOTUTHIECKAS
17 X https://m.edso0.ru/0
Jqucconuanus. XuMHIECKHe 0addeco
pEeaKIu B PaCTBOPAX)
OO01mas xapakTepucTHKa bubnuotexa [JOK

18 rajoreHoB. XuMHUYECKUE https://m.edso0.ru/0

CBOMCTBa Ha MIpUMEPE XJI0pa Oaddfe2

Xioposogopoa. ComnsgHast

KHCiLTa x;;nqecxne bubmorexa [JOK
19 . https://m.edsoo.ru/0

CBOIICTBa, MOJIyYEHUE, 0ade104

MpUMEHEHUE

[TpaxkTrueckas padota Ne 2

o teMe «llonyuenue bubnuoteka [JOK
20 COJISHOM KHUCJIOThI, U3yUYEHUE https://m.edso0.ru/0

e€ CBOMCTBY 0ade348

Wuctp.no OT Ha pab. mecre.

Brruucnenus mo ypaBHEHUSIM bubnmnoreka [JOK

21 XUMHUUYECKHUX PEAKLMH, ECIIN https://m.edsoo.ru/0

OIWH U3 pCarcHTOB /1aH B

0ade488
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n30bITKE

OO61mas xapakTepucTHKa

bu6mmoreka [JOK

22 semerton VI A-roviLL https://m.edsoo.ru/0
Pyl Oade64a
AmnoTtponHsie Mou(UKaIK
bubmuoreka [JOK
cepbl. Haxoxxnenue cepsl u
23 o5 COCIIHOHII B IDHDOLE https://m.edsoo.ru/0
g x’p poAe. Oade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoji, CTpOEHHUE, bubnmoreka [JOK
24 bu3HYecKue 1 XUMHUIECKHE https://m.edso0.ru/0
CBOMCTBaA 0ade802
Oxkcuppl cepsl. CepHast
bubmuoreka [JOK
KHUCTI0Ta, GUBNYECKUE U
25 . https://m.edso0.ru/0
XUMHYECKHE CBOICTBA,
Oadea28
pUMEHEHUE
XHUMHUYECKUE PEAKIINH,
JIeXKAaIIe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnnorexa [JOK
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. https://m.edsoo.ru/0
XUMHUYECKOE 3arpsi3HEHNE Oadec8a
OKPY’KaloIllel cpebl
COCTMHEHUSIMU CEPBI
. bubmuorexa [JOK
Brruncnenne maccoBoil 1onu
27 BEIXOIA ThOIVKTa HeAKLII https://m.edsoo.ru/0
71d TIPOAYITa peartt Oadec8a
OO61mas xapakTepucTHKa
bubmuorexa [JOK
371eMEeHTOB VA-TpYIIIBI.
28 https://m.edso0.ru/0

A30T, pacripocTpaHeHue B
npupoe, GU3NIECKUe u

Oadeeab
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XAUMHUYECKHE CBOUCTBA

29

30

31

32

33

34

35

AmMMuak, ero pusndeckue u
XUMHUYECKHE CBOMCTBA,
MOJIyYeHHUE U PUMEHEHHE

[TpakTrueckas padora Ne 3
o teme «llomydenue
aMMuaKa, H3y4eHue ero
CBOMCTB»

Wuctp.mo OT Ha pab. mecre.

A3oTHag KHcoTa, eé
bu3HYecKue 1 XUMHUIECCKUE
CBOMCTBA

Hcnonp30Banue HUTPATOB U
coJieli aMMOHUS B Ka4eCTBe
MHHEPAITBHBIX YI00pEHHH.
XUMHYECKOe 3arpsi3HeHNE
OKpYXXaromlel cpeibl
COCMHEHUSIMH a30Ta
®ochop. Okeun dhocdopa
(V) u dochopHas kucnora,
(u3ryecKre 1 XUMUYECKHE
CBOMCTBA, OJIy4eHUE

Hcnons3oBanue pochatos B
Ka4eCTBE MHHEPATBbHBIX
ynoOpeHuit. 3arps3HeHue
HOPUPOHON cpelibl
dbocdaramu

Yraepon, pacipocTpaHEHUE B
npupoe, GU3NYECKUe u

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf004

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf180

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf306

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf518

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf68a

bu6mmorexa [{OK
https://m.edsoo.ru/0
0Oadfc20

bu6mmoreka [JOK
https://m.edsoo.ru/0
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XAUMHUYECKHE CBOUCTBA

Oadfd9c

Oxcupsl yriaepoaa, ux
¢du3nvecKkre 1 XUMHYECKHIE

bu6mmoreka [JOK

36 CBOWCTBA. DKOJOTHYECKHE https://m.edso0.ru/0
pO0OJIeMBI, CBSI3aHHBIC C Oadfebe
okcuioM yriepoaa (1V)
bubmuoreka [JOK
37 VYrosnbHas Kuciora u e€ coinu https://m.edso0.ru/0
0ae006c
[TpakTiueckas pabora Ne 4
no teme "[lonyuenue
bubmuoreka [JOK
38 ?;Ziiigi:;;am https://m.edso0.ru/0
peakuus Ha 0ae027e
KapOoHaT-roH"
WNucrp.no OT Ha pal. mecre.
IlepBoHayasIbHBIE TOHATHUSA bubnnorexa [JOK
39 00 OpraHMYecKuX BellecTBaxX https://m.edsoo.ru/0
KakK O COEUMHEHUSX YriIepoia 0Oae054e
bu6mmoreka [JOK
40 Kpemuuii u ero coennnenus https://m.edso0.ru/0
0ae080a
[TpakTuueckas padota Ne 5.
Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 bubnnorexa [JOK
41 no teme «Baxueiiiue https://m.edso0.ru/0
HEMETAJIIBI U UX 0Oae0bf2
COCTUHEHUS
Uuctp.mo OT Ha pab. mecre.
42 KonTponbHas padora Ne3 mo bubnuorexa [IOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
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

TeMe «BaxHeuIme
HEMETaAJLJIbI ¥ UX
COETMHEHU S

https://m.edso0.ru/0
0ae0el8

OO0m1ast xapaKTepUCTHKA
XUMHYECKHAX DJIIEMEHTOB —
MeTaJu10B. MeTtayummueckas

bu6mmoreka [JOK

43 CBSI3b U MeTajuinyecKas https://m.edsoo.ru/0
KPUCTAJUIMYECKAs PEIIETKA. 0ael03e
Ddusnyecke cBOUCTBA
METAJUIOB
XUMHYECKHE CBOUCTBA

bubmuoreka [JOK
METAJUJIOB.
44 K TDOX HMICCK i D https://m.edsoo.ru/0
pOXIM P 0ae1156
HaIpsHKEHUH METaIOB
O61ue crnocoOb! MOTyYeHUs
MeTtaioB. CIiaBbl.
Borurcnenus o ypaBHeHUAM Brbmmotexa HOK
45 UMIECKIX DeaKLL. eIt https://m.edsoo.ru/0
COKUX PEaKiiy, e 0ae1156
OJIMH U3 PEareHTOB COAEPIKUT
npuUMecH
bu6mmorexa [{OK
ITonsiTHE O KOppO3UHU
46 MCTAILIOB https://m.edso00.ru/0
T 0ae1278
bu6mmorexa [{OK
47 [IlenounbIe MeTaITBI https://m.edso00.ru/0
0ael4b2
OKCcUIbI U TUIPOKCUIEI Bubmaorexa LJOK
48 P https://m.edsoo0.ru/0

HAaTpUA U KaJiud

0aeldb2
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bu6mmoreka [JOK

49 METaJUIbl — KaJbIIUNA U https://m.edsoo.ru/0
Mar"ui Oael5e8
. bubmuoreka [JOK
Baxneimue coeiuHeHus
50 https://m.edsoo.ru/0
KaJIRITHA 0ael5e8
51 0O0001EeHue 1
cucTeMaTu3alus 3HaHui
N bubmuoreka [JOK
JKécTtroc 0 croco0
52 . TROCTE BOART H €I o https://m.edso0.ru/0
e€ ycTpaHeHHUs 0261886
[IpakTuyeckas pabora Ne 6
I bu6mmoreka [JOK
o teme "JKECTKOCTE BOJBI U
53 . ; https://m.edso0.ru/0
METO/IbI €€ yCTpaHEHUS 0aelaes
Wucrp.no OT Ha pal. mecre.
bu6mmorekxa [IOK
54 AIOMUHUN https://m.edsoo.ru/0
Oaelc64
N bubnuotexa [JOK
AmdboTrepHbBIe CBOICTBA
55 (orep https://m.edsoo.ru/0
OKCHJIa U THIPOKCH]IA 0ae1c64
bubmuorexa [JOK
56 Keneso https://m.edso00.ru/0
0aeld86
bubmuorexa [JOK
OKCHJIBI, THIPOKCHJIBI B COJTH
57 an (i) https://m.edso0.ru/0
)Kenesa U JKejes3a 0863566
58 0O000meHne n

cUCTeMaTH3alus 3HaHUH
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9KCIIEPUMEHTAIBHBIX 3371a4

bubmuoreka [JOK
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Breruucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, SCITH
OJIMH U3 PEarcHTOB JaH B bubmuoreka [JOK
60 W30BITKE U COJICPKUT https://m.edso0.ru/0
npuMecu. Berancienuns 0ael750
MacCOBOM JIOJIM BEIXOJIa
MIPOJYKTA PCAKIIUU
61 O06o0061IEHNE U
cUCTEMAaTH3aIUs 3HAHUH
Kontponbnas padota Ne4 mo
62 TeMe «BakHelIe MeTalIbl
U UX COEIUHEHUSD)
BemectBa u matepuansi B bubnunoreka [JOK
63 [IOBCEIHEBHON KU3HU https://m.eds00.ru/0
qeJIoBeKa 0ae3f50
bu6mmorexa [{OK
XUMHUYECKOE 3arpsi3HeHUE
64 OKDVIKATOLIEH COENLI https://m.edsoo.ru/0
PYAIOMIEH cpel 0ae4270
bubmuorexa [JOK
Ponp xumuu B perieHnn
65 I https://m.edso00.ru/0
p 0ae4270
66 PesepBHBIi ypOK. bubnuoreka [IOK

O06o0061EHNE U
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CUCTEMAaTHU3alus 3HaAHUI

0ae0dOa
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OBIIEE KOJIMYECTBO YACOB

Pe3epBHBIit ypOK.
O060061EeHNE U
cucTeMaTu3alus 3HaHui

Pe3epBHBIii ypOK.
0O0001EeHuEe 1
CUCTeMAaTU3alHsl 3HAaHHUHA

I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/0
0adb33c

bubmuoreka [JOK
https://m.edsoo.ru/0
0ad9ch2
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9B KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE Hara Hara Hpuunnb
Ne undgposbie U3YYeHH s NpoBe/eH KOppeKuu
Tema ypoka Kourpoabn  IIpakruyeck
n/n Bcero o0pa3oBaTe/IbHbI us "
ble padoTbl | He padoThl
e pecypchbl
[lepuoanyueckuii 3aK0H.
[Tepuoaunueckas cucrema
bu6mmoreka [IOK
XUMHUYECKHUX 3JIEeMEHTOB J1.
1. Merneneena 1 https://m.edsoo.ru/0
. Menpeneen
o 0adb59
Broansiii unctp. mo OT.
Wuctp.mo OT Ha pab. mecre.
3aKOHOMEPHOCTH B
. bubnuorexa [JOK
W3MEHCHUHU CBOWCTB
o S TeMEHTO 1 https://m.edso00.ru/0
XUMHUYECKHX 3JIEMEHTOB
N 0adb6b6
MIEPBBIX TPEX MEPHOJIOB
Knaccudukanus u bubnuorexa [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/0
HEOPTraHWYECKUX BEIECTB Oadb7e2
Buasl xumuueckoil CBA3U U bu6mmorexa [IOK
THUIIBI KPUCTAJUIMYECKUX 1 https://m.edso0.ru/0
pemeérox Oadbac6
KonTponbnas pabora Nel no
teMe «lloBTOpeHne n
yri1yOieHre 3HaHu| 1 1
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IpU3HaKaM

0adbcb0

[TonsiTHE O CKOPOCTH
XUMHUYECKON PEaKLUU.

bu6mmoreka [JOK

BHCKTpOHHTquCKOﬁ
JAucconranm

7 https://m.edsoo.ru/0
ITouarue o TOMOTE€HHBIX U
Oadbe9a
TeTePOTreHHBIX PEaAKIIHSIX
IToHsATHE O XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIONINE HA CKOPOCTh Eubmiorexa TOK
8 UMIHECKOM DEAKIIH T https://m.edso00.ru/0
peakl 0adc28c
[IOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
bubmuoreka [JOK
OKHUCIIMTEIIHLHO-
o BOCCTAHOBUTEIbHBIE PEAKIIUU hitps.//m.eds00.ruid
peaxt Oadcade
Teopus dIEKTPOIUTHIECKON bubnuorexa [JOK
10 muccoranuy. CUIIbHBIE U https://m.edsoo.ru/0
CI1a0bIe ANEKTPOIIUTHI Oadcd68
bu6mmoreka [JOK
11 HoHHbIE ypaBHEHHS peakui https://m.edso0.ru/0
0add448
XUMHYeCKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAaHUH B CBETE bubmuorexa [JOK
12 npejcTaBiIeHuit 00 https://m.edso0.ru/0
ANEKTPOIUTUYECKON Oadd5d8
IHUCCOIHAIN
XuMHUYecKre CBOMCTBA COIeH
. bubmuorexa [JOK
B CBETE MpeACTaBlIeHUl 00
13 https://m.edso00.ru/0

0add8b2
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bubmuoreka [JOK

14 [TonsTue o ruaponaU3e coien https://m.edso0.ru/0
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bubmuoreka IJOK

O60061eHue

15 ODHIEHHE 1 . https://m.edsoo.ru/0
CUCTeMaTH3alusl 3HAaHHH 0addd12
[TpakTuueckas padota Ne 1.
«PellieHme bubmuoreka [JOK

16 https://m.edso0.ru/0

IKCIIEPUMEHTATBHBIX 321249 0addbfa
Wuctp.mo OT Ha pab. mecre.
KonTponbnas paborta Ne2 no
bubmuoreka I{JOK
TeMe «DIEKTPOTUTHIECKAS
17 X https://m.edso0.ru/0
Jqucconuanus. XuMHIECKHe 0addeco
pEeaKIu B PaCTBOPAX)
OO01mas xapakTepucTHKa bubnuotexa [JOK

18 rajoreHoB. XuMHUYECKUE https://m.edso0.ru/0

CBOMCTBa Ha MIpUMEPE XJI0pa Oaddfe2

Xioposogopoa. ComnsgHast

KHCiLTa x;;nqecxne bubmorexa [JOK
19 . https://m.edsoo.ru/0

CBOIICTBa, MOJIyYEHUE, 0ade104

MpUMEHEHUE

[TpaxkTrueckas padota Ne 2

o teMe «llonyuenue bubnuoteka [JOK
20 COJIIHOW KHUCIIOThI, U3yYEHUE https://m.edso0.ru/0

e€ CBOMCTBY 0ade348

Wucrp.mo OT Ha pab. mecre.

Brruucnenus mo ypaBHEHUSIM bubnmnoreka [JOK

21 XUMHUUYECKHUX PEAKLMH, ECIIN https://m.edsoo.ru/0

OIWH U3 pCarcHTOB /1aH B
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n30bITKE

OO61mas xapakTepucTHKa

bu6mmoreka [JOK

22 semerton VI A-roviLL https://m.edsoo.ru/0
Pyl Oade64a
AmnoTtponHsie Mou(UKaIK
bubmuoreka [JOK
cepbl. Haxoxxnenue cepsl u
23 o5 COCIIHOHII B IDHDOLE https://m.edsoo.ru/0
g x’p poAe. Oade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoji, CTpOEHHUE, bubnmoreka [JOK
24 bu3HYecKue 1 XUMHUIECKHE https://m.edso0.ru/0
CBOMCTBaA 0ade802
Oxkcuppl cepsl. CepHast
bubmuoreka [JOK
KHUCTI0Ta, GUBNYECKUE U
25 . https://m.edso0.ru/0
XUMHYECKHE CBOICTBA,
Oadea28
pUMEHEHUE
XHUMHUYECKUE PEAKIINH,
JIeXKAaIIe B OCHOBE
IPOMBIIIJICHHOTO CI10c00a bubnnorexa [JOK
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. https://m.edsoo.ru/0
XUMHUYECKOE 3arpsi3HEHNE Oadec8a
OKPY’KaloIllel cpebl
COCTMHEHUSIMU CEPBI
. bubmuorexa [JOK
Brruncnenne maccoBoil 1onu
27 BEIXOIA ThOIVKTa HeAKLII https://m.edsoo.ru/0
71d TIPOAYITa peartt Oadec8a
OO61mas xapakTepucTHKa
bubmuorexa [JOK
371eMEeHTOB VA-TpYIIIBI.
28 https://m.edso0.ru/0

A30T, pacripocTpaHeHue B
npupoe, GU3NIECKUe u

Oadeeab
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XAUMHUYECKHE CBOUCTBA
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AmMMuak, ero pusndeckue u
XUMHUYECKHE CBOMCTBA,
MOJIyYeHHUE U PUMEHEHHE

[TpakTrueckas padora Ne 3
o teme «llomydenue
aMMuaKa, H3y4eHue ero
CBOMCTB»

Wuctp.mo OT Ha pab. mecre.

A3oTHag KHcoTa, eé
bu3HYecKue 1 XUMHUIECCKUE
CBOMCTBA

Hcnonp30Banue HUTPATOB U
coJieli aMMOHUS B Ka4eCTBe
MHHEPAITBHBIX YI00pEHHH.
XUMHYECKOe 3arpsi3HeHNE
OKpYXXaromlel cpeibl
COCMHEHUSIMH a30Ta
®ochop. Okeun dhocdopa
(V) u dochopHas kucnora,
(u3ryecKre 1 XUMUYECKHE
CBOMCTBA, OJIy4eHUE

Hcnons3oBanue pochatos B
Ka4eCTBE MHHEPATBbHBIX
ynoOpeHuit. 3arps3HeHue
HOPUPOHON cpeibl
dbocdaramu

Yraepon, pacipocTpaHEHUE B
npupoe, GU3NYECKUe u

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf004

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf180

bubmuoreka [JOK
https://m.edsoo.ru/0
0adf306

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf518

bu6mmorexa [IOK
https://m.edsoo.ru/0
0adf68a

bu6mmorexa [{OK
https://m.edsoo.ru/0
0Oadfc20

bu6mmoreka [JOK
https://m.edsoo.ru/0
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XAUMHUYECKHE CBOUCTBA

Oadfd9c

Oxcupsl yriaepoaa, ux
¢du3nvecKkre 1 XUMHYECKHIE

bu6mmoreka [JOK

36 CBOWCTBA. DKOJOTHYECKHE https://m.edso0.ru/0
pOo0JIeMBI, CBSI3aHHBIC C Oadfebe
okcuioM yriepoaa (1V)
bubmuoreka [JOK
37 VYrosnbHas Kuciora u e€ coinu https://m.edso0.ru/0
0ae006c
[TpakTiueckas pabora Ne 4
no teme "[lonyuenue
bubmuoreka [JOK
38 ?;Ziiigi:;;am https://m.edso0.ru/0
peakuus Ha 0ae027e
KapOoHaT-roH"
Nucrp.no OT Ha pab. mecre.
IlepBoHayasIbHBIE TOHATHUSA bubnnorexa [JOK
39 00 OpraHMYecKuX BellecTBaxX https://m.edsoo.ru/0
KakK O COEUMHEHUSX YriIepoia 0Oae054e
bu6mmoreka [JOK
40 Kpemuuii u ero coennnenus https://m.edso0.ru/0
0ae080a
[TpakTuueckas padota Ne 5.
Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 bubnnorexa [JOK
41 no teme «Baxueiiiue https://m.edso0.ru/0
HEMETAJIIBI U UX 0Oae0bf2
COCTUHEHUS
Uuctp.mo OT Ha pab. mecre.
42 KonTponbHas padora Ne3 mo bubnuorexa [IOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
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

TeMe «BaxHeuIme
HEMETaAJLJIbI ¥ UX
COETMHEHU S

https://m.edso0.ru/0
0ae0el8

OO0m1ast xapaKTepUCTHKA
XUMHYECKHAX DJIIEMEHTOB —
MeTaJu10B. MeTtayummueckas

bu6mmoreka [JOK

43 CBSI3b U MeTajuinyecKas https://m.edsoo.ru/0
KPUCTAJUIMYECKAs PEIIETKA. 0ael03e
Ddusnyecke cBOUCTBA
METAJUIOB
XUMHYECKHE CBOUCTBA

bubmuoreka [JOK
METAJUJIOB.
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pOXIM P 0ae1156
HaIpsHKEHUH METaIOB
O61ue crnocoOb! MOTyYeHUs
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Borurcnenus o ypaBHeHUAM Brbmmotexa HOK
45 UMUECKUX DEAKLEL. e https://m.edsoo.ru/0
CORUX peaKiv, e 0ae1156
OJIMH U3 PEareHTOB COAEPIKUT
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bu6mmorexa [{OK
ITonsiTHE O KOppO3UHU
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T 0ae1278
bu6mmorexa [{OK
47 [IlenounbIe MeTaITBI https://m.edso00.ru/0
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OKCcUIbI U TUIPOKCUIEI Bubmaorexa LJOK
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HAaTpUA U KaJiud
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61 O06o0061IEHNE U
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Kontponbnas padota Ne4 mo
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BemectBa u matepuansi B bubnunoreka [JOK
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65 I https://m.edso00.ru/0
p 0ae4270
66 PesepBHBIi ypOK. bubnuoreka [IOK

O06o0061EHNE U

https://m.edsoo.ru/0



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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

CUCTEMAaTHU3alus 3HaAHUI
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Pe3epBHBIit ypOK.
O060061EeHNE U
cucTeMaTu3alus 3HaHui

Pe3epBHBIii ypOK.
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bubmuoreka [JOK
https://m.edsoo.ru/0
0adb33c

bubmuoreka [JOK
https://m.edsoo.ru/0
0ad9ch2



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

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacce/ I'abpuensin O.C., Octpoymos WU.I'., Cnaakos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUECOHUK; S-€ U3aHNUE,
nepepabdotanHoe, 9 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. 'abpuensu O.C., Bockob6oitnukoa H.I1., AmykoBa A.B. HacTonbHast kaura
yumutens. Xumus. 8 kinacc.: Meroaudeckoe mocooue. — M.: JIpoda, 2004 r.

2. Xumus 8 kiacc.: KoHTpoJibHBIE U TPOBEPOUYHBIE paboThl K yueOHuKy O.C.
INabpuensna «Xumus.8»/ O.C. I'abpuensy, [1.H. bepé3kun, A.A. YiiakoBa u
ap. — M.: dpoda, 2006.

3. I'abpuensu O.C., Pynos H.H., TonkynoB B.1. Xumuueckuit skCriepuMeHT
B mikoJjie. 8-9 kimacc. — M.: [Ipoda, 2005.

4. I'abpuensu O.C., Bockoboiinukoa H.I1. Xumus B recrax, 3agavax,
ynpaxHeHusx. 8 — 9 k. — M.: [Ipoda, 2008.

5. Hekpacosa JI.U., Xumus. 8 knacc. Kaprouku 3aganuii.- Caparos: Jluuei,
2008.

6. 'opxosenko M.IO., Xumus. 8 knacc. [loypounsie pa3paboTku K y4eOHUKY



O.C.I'abpuensuaa(M.: Ipoda). — M.: «kcBAKO», 2007.

7. Pageuxnii A.M., IlulakTHUECKU MaTepHral MO0 XUMUU JIJIA 8-9 KIIaCCOB :
nocobue ansa yuutens. — M.: IIpocsemnienue, 2007.

8. 'opbynmoBa C.B., TecTbl MO OCHOBHBIM pa3jiejiaM IIKOJIBHOIO Kypca
xumum: 8-9 kimaccel. — M.: «BAKO»y, 2006.

9. Henucona B.I'., Xumus.8 kimacc: moypoydHbI€ TUIAHBI IO YYEOHUKY
O.C.I'abpuensina.- Bonrorpan: Yuutens, 2009

10. Kum E.I1. Xumus. 8-9 knaccel. [Ipaktuueckue pabotsl. — Capatos:

JInuen, 2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

http://him.1september.ru Equnas xomtekmus LIOP: TIpeameTHas KOUTSKIHs
«XUAMUD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMeHThl: xumusi. Komekmus Poccuiickoro o0mieo0pa3oBaTensHOTO
nopTasia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anux6epoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaa KOJIBHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YICOHUK IS

CpPEIHEM LIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: JIEKTPOHHBINA y4eOHUK
http://www hemi.nsu.ru OTKpeITHI KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaniiuoHHas OJUMITHAAA 10 XUMHUH:
TEJIEKOMMYHHUKAITMOHHBINA 00pa30BaTEeIbHBIN MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry {ucranmnuonusie
IBPUCTUICCKUE OJIUMITHAIIBI 10 XUMUHU

http://www eidos.ru/olymp/chemistry 3anumMarenbHas XuMus

http://www 104.webstolica.ru Knaccudukamms XuMiUuecKuX peakiiuii
http://classchem.narod.ru KoaTpern — Xumus 11 Bcex: yueOHO-
UHGOPMAITMOHHBINA CalT

http://kontren.narod.ru Matepuaibl kadeapbl GU3MUECKON U KOJIIOUIHOM
xumun KOxHOTO (hegepabHOro YHHBEpPCUTETA
http://www.physchem.chimfak.rsu.ru Meroanka oOy4eHHs] XUMUU: CAlT
kadpeaps! xumun HI'TTY

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTMYECKOE COOOIECTBO
http://www. nanometer.ru OunaiH-cripaBOYHUK XUMHUYECKHX 3JICMEHTOB
WebElements

http://webelements.narod.ru [MomynspHas OMOIMOTEKa XUMHUUECKIX
3JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U cipaBOYHBIC MATEPHATIBI TIO
XMMHHN

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mwup xumuu



http://chemworld.narod.ru Caiit «BuptyansHas XuMU4ecKast IIKOJIa
http://maratakm.narod.ru Caiit «Mup xumurm»

http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moprai
ChemPort.Ru

http://www.chemport.ru Xumuaeckuii cepep HimHelp.ru: yue6usie u
CTIPAaBOYHBIC MATEPHAIIBI

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkoasHKKaM O
XUMHUHU: callT xumudeckoro gakynprera Antl'yY

http://www chem.asu.ru/abitur DnexrponHast GUOIMOTEKA 0 XUMUH U
TEXHHKE

http://rushim.ru/books/books.htm Dnexkrponnas 6ubIMOTEKA YUCOHBIX
MaTepHUaJIOB 10 XuMuH Ha moptaie Chemnet
http://www.school2.kubannet.ru Sumuknonenus «[Ipupona Hayku»: Xumust

http://elementy.ru/chemistry
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