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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHMS U C YYETOM KOHIICTIIMM TPENOJIaBaHUs Y4EeOHOTO
npeamera «XuMHUS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O LENSIX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYAIOIIHUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHaBIMBAaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpKaHHE,
MIPEAYCMaTpPUBAET PACIpPENIETICHUE €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
paszenaM UM TeMaM MPOrpaMMbl 1O XHWMHH, OIpEAessieT KOJUYECTBEHHBIC U
KauyeCTBEHHbBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEILHOCTh HM3YYCHHS] XUMHHA C YYETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOrO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3yibTaraM OOy4YeHHS XHMHH Ha YpPOBHE Ilesied M3y4deHHs TpeaMeTra u
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYaroulerocs Mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUSL.

3HaHWE XMMHU CIYXUT OCHOBOH IJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeCTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJb UTparoT GopMHUpPyEMbIE XUMHUEH MPECTABICHHUS O B3aMMOIPEBPAIIICHHIX
SHEPrUM U 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTIX PEIICHUS TI0OATbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOI U 3KOJIOTHUECKOW 0€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEMH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSITENbHOM y4eOHOM J1eATEeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HM, TaK U B POGECCHOHATHLHON ACSITENLHOCTH;

3HaKOMHUT CO CIENu(UKON HAyIHOTO MBIIIICHUS, 3aKJIabIBA€T OCHOBBI
LEJOCTHOIO B3IUIAJla HA E€IUHCTBO MNPUPOABI W  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyyarommxcs;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO--
Hay4YHBIM 3HAHMUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHuEe 00yJarOUIUXCs.

JlanHble HanpaBiieHUs B 00yYeHUU XUMHUH 00ecreunBaroTcs creuudukoit
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAarorudyecku
aIaNTUPOBAHHBIM OTpaKeHHEM 0a30BOVM HAYKH XMMUHU Ha OMPEACIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOI'O O0IIETr0 0Opa30BaHUsl OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCA CUCTEMBbl TEPBOHAYAIBHBIX TMOHATUN XUMUH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MMOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl MO0 XUMHH CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO MoaxoJa K e€ n3yyenuro. CopepkaHue CKIaAbIBAECTCS U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATHUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEACTABICHUI PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHUS O CTPOECHUU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLUMALMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS pPacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIyYeHHBIX WU OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMY, BBINOJHSAA (QPYHKUUU OOBACHEHHS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHSI W BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIYYCHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTAaBILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOLLEHHUS K HAYYHOMY 3HaHUIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUM MPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHBIX MpeAMeToB: «OKpyXKarouuid MHUpY,
«bunonorus. 5—7 xknacce» u «®Pu3uka. 7 Kmace».

[Ipy wW3yyeHMHM XUMHUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHMM OCHOB
XUMUYECKOM  HAyKM Kak o0JIacTH  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIIMX ()aKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B TPUOOIIEHUH K HAYYHBIM METO/aM MO3HAHUS MPHU
M3YYEHUU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHMM M HMX MPUMEHEHUWU B Y4YEOHO-IO3HABATENbHOU U
y4eOHO-UCCIIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUU MpaBuil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LETH, KaK:

— (OpPMHpPOBAHHUE HWHTEJUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NMPUHATHIO PEIICHHI,
CIIOCOOHO aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOyYEeHHMs] Ha CHUCTEMaTUYecKoe MpHUOOILIECHUE
00y4JaromMXcsi K CaMOCTOSITEILHOM TTO3HABATEIBLHON JCATEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJaronMMuUCsl  OmbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS W
CaMOMO3HAHUs, KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIETEHIUMN), MUMEIOIINX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QYHKIIMOHATBHOW W €CTEeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATb M OLEHUBATH SIBJICHUS



OKpY>KaIOIIIeT0 MHPA, UCIOB3Ysl 3HAHUS U OIBIT, MOTYYSHHbIE TIPU HU3yUYECHUU
XUMHH, TPUMEHSATh WX TPU pPEUICHHH MpoOJieM B TOBCETHEBHOW >KU3HH U
TPYAOBOU ESATENBHOCTH;

— ¢opMupoBaHue y OOy4aroOUMxcs TyMaHUCTUYECKUX OTHOLICHHH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOM NEATEIbHOCTH B HEIIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTE K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTanisieT 136 yacoB: B § kinacce — 68 4acoB
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BelectB. [loHsTHE 0 METOAX O3HAHUA B XUMHH. YHUCTBIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBast 10JIsl XMMHUYECKOr0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rbl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakiuss u eé
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKHE YpaBHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIUHEHUs, Pa3I0KEHHs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYAO0M, MpaBmwiiaMu paboThl B J1a00OpaTopuu
u npuémamu oOpamieHusi ¢ J1aboOpaTOpHbIM OOOpPYIOBAHHUEM, HW3YUYEHUE U
onucaHue (PU3MYECKUX CBOWCTB 0Opa3llOB HEOPTraHWYECKUX BEIECTB,
HaOmoienne pusnueckux (MJIaBJICHUE BOCKA, TAsSHUE JIbJa, pAaCTUPAHUE caxapa
B CTYIKE, KUIIEHHWE U KOHJCHCAIMS BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHUE MEIHOM TPOBOJOKH, B3aMMOJIEUCTBHE MENa C KHUCIOTOM)
ABJICHUM, HAOJIO/IEHWE M ONHCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyioKeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcunaa meau (ll) mpu HarpeBanuu, B3auMojeicTBHE
xese3a ¢ pactBopoM coiu Meau (I1), uzyuenune cnocoOoB pazaesieHus: CMeceil: ¢
MOMOIIBI0  MarHuTa,  (QUIbTPOBAHHWE,  BBIMAPUBAHHWE,  JIUCTHILIALIMS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
ONMMCAHUE PE3YJIbTATOB MPOBEJICHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH
COXpPaHEHUS MACChl, CO3/ITaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:xHeiiue npeacTaBUuTe I HEOPTAaHUYECKHX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — 3j1€MEHT U pOCTOe
BemecTBo. HaxoxxneHue kuciopoia B Mpupojie, PU3NUECKHE U XUMHYECKUE
cBorictBa (peakuuu ropenus). Okcupabl. [Ipumenenne kuciopoma. CrnocoOsl
MOJIyYeHHUs] KUCIOopoAa B J1a0OpaTOpUM W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aIoTponHast MOAU(PUKALIMS KUCIOPO/a.

TernnoBoit 3pPexT XUMMUYEeCKol peakluu, TEPMOXUMHYECKUE YPaBHEHHS,
9K30- M DHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemecTBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKME W XUMUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
Hacebiiennble 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass 1oy BemiecTBa B pPACTBOpPE. XHWMHUYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B JKU3HU yesoBeka. KpyroBopot
BOJIbI B PUPOJIE. 3arpsi3HEHUE NPUPOIHBIX BOJ. OXpaHa v OUMCTKA IPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: coJieoOpa3yromine (OCHOBHBbIC, KHUCIOTHBIE, amM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIETOYM M HEPACTBOPUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. OU3NYECKUE U XUMHYECKUE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucinor. Homenknarypa kucnot. dusnueckue
M XUMMHYECKHE CBOMCTBaA KUCIOT. Psan aktuBHOCTH MetaiuioB H. H. bekerona.
[lony4yeHnue KuCIOT.

Comu. Howmenkmarypa coneid. Pu3MyecKue M XUMHYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE B3aMMOJECHCTBUSA  BEIIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OINHUCAaHUE HX CBOWCTB, IOJy4YE€HHE, COOUpPaHHUE,
pacrio3HaBaHWE€ U H3YyYE€HHE CBOWCTB BOJOpoJia (FOpEeHHE), B3aUMOICHCTBUE
BoJiopoJia ¢ okcusioM meau (1) (Bo3MOKHO HCTIONIb30BAHUE BUIEOMATEPUATIOB),
HaOMroAeHue O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBaHUE
OCOOEHHOCTE PAacTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACcCOBOM JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aMMOJCHCTBUE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPacKd HWHIUKATOPOB B pACTBOpaX KHUCIOT U LIENOYEeH, U3y4YeHHE
B3aumozencTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAIU3alUK, [TOTYyUYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHUE OJHOTO MeTajyla JpPYyrMM U3 pacTBOpa COJM, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lad Mo TeMe «BaxHeimue Kiacchl HEOPTraHUYECKUX
COETMHEHUI».

Hepuonuyeckuit 3axkoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBSA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepBble MONBITKH KiIacCU(pUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuomnueckont cucreMbl xumMudeckux diemeHTtoB [l WM. Mengeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NeproJa U TPYMIbl AIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. OJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 000710YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIIEMEHTOB



Ilepnommueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYIIIAM U ITEPUOIAM.
3nauenue Ilepuogmyeckoro 3akoHa U llepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (MOJISIpHAs W HENOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. MIOHHas CBSI3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA [IMHKA C PAacTBOPAMH KHUCJIOT W IIEJIOYEH, NMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU U3yYEHUM XUMHUH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajuu3, CHUHTE3, Kiaccu(pukanusi, MNEePUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJUOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKAW 3apsll, BELIECTBO,
T€N0, 00BbEM, arperaTHO€ COCTOSHHE BEUIECTBA, ra3, (PU3MUYECKUE BEJIMUYMHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadus: armocdepa, rumgpocdepa, MUHEpabl, TOPHBIE MOPOAbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[Tepnoanueckuii 3akoH. [leproandeckas cucteMa XUMHYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KaIbLUSI H HX
COEAMHEHN B COOTBETCTBUU C TIOJIOKEHHEM 3ieMeHTOB B llepnommueckont
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
¥ BUJIa XUMHYECKOU CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy ¥ COCTaBYy yYaCTBYIOIIMUX B PEaKLUU BEIIECTB, MO TEILIOBOMY 3D PeKTy,
0 W3MEHEHHUIO CTENEHENM OKHUCICHHUS XUMUYECKMX DJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHAOTEPMHUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopocTn xuMUyeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKHX peakuusx. I[loHsiTHE O TOMOIreHHBIX U



reTeporeHHbix peakuusx. [londarune o karanuse. IloHsATHE O XUMUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuH |
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTETPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, AJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMUYECKOM cBsA3U. Crenenp nucconuanuu. CHIIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunmu woHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pEaKIUid HOHHOTO
oOMEHa, TNOJIHBIE M COKpall€HHbIE HOHHBIE YypaBHEHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIEd B CBETE NPEJCTABICHUNA 00 3IEKTPOJUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [loHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIECTB
(xyopuga HaTpusl), HUCCIEAOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON
peakuMy  OT  BO3JCWCTBUS  PAa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, Mpollecca AUCCOLMAILMU KHUCIOT,
1Ies104eil ¥ cosiel (BO3MOXKHO MCIOJIB30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUi MOHHOTO OOMeEHa
(oOpazoBanue ocajka, BbIJECJICHHE Tra3za, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C MOMOINbI) KAaueCTBEHHBIX pEaKUMid Ha HOHBI,
pelIeHre 3KCIepUMEHTAIBHBIX 3a/a4.

Hemeranibl U MX coeiMHEeHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE XJiopa
(B3aMMOJEHCTBUE C MeTaJJIJaMH, HEMETalllaMH, IIeiIo4YaMu). XJIOPOBOJIOPO.
ConsHas KucnoTa, XMMHYECKUE CBOMCTBA, MOJyYEHHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OPraHWU3M 4YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka anemMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEeHN OKHUCIeHHs. CTpoeHue U pu3nyecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHbIE
MOAU(PUKALIMKI KUCIOPOAA U cepbl. XUMUYECKUEe cBoWcTBa cepbl. CepoBOI0OpPO/I,
CTpoeHue, (U3MUYeCKue U XHUMHYEeCKue CcBoMcTBa. OKCHIBI CEepbl  Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucClOoTa, (U3MYECKUe W
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIekKaIIHe B OCHOBE MMPOMBILIIEHHOTO
crnoco0a Moixy4yeHus: cepHoi KUCIOThL. [Ipumenenue cepHoit kuciaotel. Comnu
CCPHOI1 KHCIIOTBI, KA4CCTBCHHAs! Peakuisi Ha CynbQar-noH. HaxoxaeHue cepel
U €€ coeMHEHUN B IpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHsS. A30T, pacnpoCTpaHEHUE B



npupoe, pu3nueckre U XMMHUIecKre cBoicTBa. KpyroBopor a3ora B mpupose.
AMMuak, ero pu3nUecKre 1 XUMUIECKUE CBOMCTBA, MOIYYCHUE U IPUMEHEHHUE.
Comn aMMOHUS, UX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usnyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCIIOT M crnenuduyeckue). Mcrnonb3oBaHUEe HUTPATOB M COJEM aMMOHHMS B
KaueCTBE MHUHEPAJIbHBIX YJ0OpeHni. XMMUYECKOE 3arpsA3HEHUE OKpYKaroleh
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, IOYBBI
1 BogoémoB). docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckue cBoictBa. Oxcunm docdhopa (V) u  dochoprHas Kuciora,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydenue. Mcnons3oBanue ¢pocdatos B
KaueCTBE MHUHEPAJIbHBIX YI00PEHHIA.

Obmass  xapakrtepuctuka 3yeMeHToB [VA-rpynmnsl.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCIIEHUSA. YTIEpO[, aUIOTPOIHbIE
MOAU(DUKALIMK, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE W XHUMHYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. OKcuasl yriepoaa,
X (U3NYECKHEe M XMMUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U NMPUMEHEHHE. DKOJIOTHYECKUE TPOOIEMBI, CBSI3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMAaTta, MapHUKOBBIN
adpdekt. YronpHas Kuciota U €€ COlM, UX (PU3NYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHsbl. Mcnonbs3oBanne KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUMX BEIIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucnora). llpupoaHbple HMCTOYHMKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBIN a3, He(Th), MPOIYKTHI UX NepepadOTKU (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE O OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yesnoBeka. MaTepualibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usmyeckue M XUMHUYECKHE CBOICTBA, MOJYyYEHHE U
npuMmenenue. CoenuHeHus: kKpemHusi B npupoje. OOmme mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoit kuciaore. CUIIMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTponTebHbIE MaTEpUAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [IpodiemMbl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHue O0O0pa3lOoB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHON
KHCJIOTBI, TIPOBEICHNE KAYECTBEHHBIX PEaKLMd Ha XJIOPUA-UOHBI U HAOJI0IeHHE
MIPU3HAKOB UX MPOTEKAHMS, OMBIThI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHA (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJOB (TalOreHHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cynbpaT-uoH ¢ HaOJIOJIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HaKOMJIEHHE C (PU3UYECKUMHU CBOMCTBaMHU a30Ta, (hochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOpHBIX yIOOpEHUH, MoJiydeHue, coOupanue, paclio3HaBaHUE U
U3Y4YeHHE CBOICTB aMMHaka, MPOBEJECHUE KAuEeCTBEHHBIX pPEaKIUi Ha HOH



aMmMoHMA U QochaT-uOH U HM3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anMmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM
a7copOLMu PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHUe, Pacro3HABAHHE U H3YyYEHUE CBOICTB
VIJEKUCIOro Ta3a, MPOBEACHHE KAaueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3YyYECHME IPU3HAKOB HX IPOTEKAHUSA, O3HAKOMIICHUE C
MPOIYKUHUEH CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl U UX COCTHHEHUSY.

MeTa/luIbl M X COCAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METaUIOB Ha
OCHOBAHHH UX NOJIOKEHHU B llepnonnueckon cucreme XuMHYECKHUX JJIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTallioB. MeTamndeckast
CBSI3b M METAJUIMYECKAas KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKUMN Psif
HalpsUKEHUM MeTAIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl momydeHuss MeTawioB. [IoHATHE O KOPpPO3UMM METAIIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMudeckux 3neMeHToB [[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXO0XK/ICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (Ha NpUMeEpe HATpusi M
Kanug). OKcuAbl U TUAPOKCHABI HaTpusi W Kanus. lIpumeHeHue mIeIoYHbIX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepnogmueckoir cucremMe xumuyeckux odsnemeHtoB JI. WM. Menneneesa,
CTPOCHHE HMX AaTOMOB, HAaXOXAcHUE B mnpuponae. PHU3NYECKUE U XHUMHUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne cOeauHEHUs Kaablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nosiokeHne B llepuonnueckod cuctemMe XMMHUYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
JI. 1. Menneneesa, cTpoeHHE aTOMa, HAXOXKAEHUE B Npuponae. OPuzndeckue u
XUMUYECKUEe cBoicTBa xene3a. OKcuabl, TuApoKcuabl u comu kenesa (II) u
xenesa (III), ux cocta, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ 0Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMH, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), OCOOEHHOCTEW B3aMMOJCUCTBUS OKCHIA
KalblMg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS KEJE3a B KUCIOPOJIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHbI: MAarHus, KajdblKs, aJJIOMUHUS, LIMHKA, JKelle3a
(II) u xeneza (III), menu (II), HaOmOgEHME W ONHUCAHHUE MPOLIECCOB
OKpallluBaHUsl IJJAMEHW HWOHAMHU HATpHs, Kalusg M Kaiblusig (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEIOBaHWE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA LIMHKA, PEUICHUE IKCIEPUMEHTATbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XHMHS M OKPYKAIOLIAA cpela



BemecrBa 1 Marepuanbsl B IMTOBCEAHEBHOM KU3HU 4ellOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNE OKPYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEIIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKA, CIUIaBbl, (PU3MYECKHE BEJIMYMHBI, €IUHHUILIBI
M3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEPATbl, TOPHBIE IOPOJIBI,
MOJIE3HBIE HCKOIIaeMblIE, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA U JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MpaBUJIAMH M HOPMaMH MOBEIEHHUS M CIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNNA 00YYarOIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TIO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUil |
pacUIMpEeHHE ONBITA IEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYEeCKOro BOCIIMTAHMS

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0, TOHMMAaHUSA 3HAYECHUS XUMUYECKOU
HayK{ B KU3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmManuen O MNEepeNoBBIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO TMOJE3HOM, y4eOHOUCCIEeN0BATENbCKOM, TBOPUYECKON W JIPYTrUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTU
IIPU BBINIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JaHMM  Yy4E€OHBIX  TPOEKTOB,  CTPEMJIEHHUA K
B3aMMOIIOHUMAHUIO ¥  B3aWMOMNOMOIIM B  Mpolecce ATON  y4eOHOM
NEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHHE M TOCTYNKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOIINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSA MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3THUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM
M0 XWMHHM, HEOOXOJIUMBIC IS OOBSICHEHHMS HAOMI0JAaeMbIX TPOILIECCOB W
ABJICHUM, MO3HABATEIbHOM, UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B
TOM YHCJI€ HaBBIKOB CaMOCTOATEIbHOM pabOThl € Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEPATypoi, JOCTYNHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  MCCIIEOBATEIbCKON
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHUS alKOroJisi, HAPKOTHUKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS MpaBuUi  O€30MacHOCTH  IMpHU
oOpallleHuu C XUMUYECKIMH BEILIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM MO XWMHH, OCO3HAHHBIA BBIOOP
WHJIUBUyAIbHOM  TPAEKTOPUM NPOJOJDKEHHS O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MTPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHN, TOTOBHOCTH aJaNTUPOBAThCS B MPOGECCHOHATHHOU
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHWE K MPHUPOAE KaK HMCTOYHHKY
KU3HHU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpasza >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJAEHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3ajJad, CBSI3aHHBIX C OKPYXKAIOUIEW MPUPOJAHOW CpENOW, s
MOBBIIICHHUS] YPOBHA 3KOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOro
XapakTepa 5SKOJIOTMYECKUX MpOoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILIUICHHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHON, KOMMYHUKATUBHOW U COLUAIBHON IPAKTHUKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeAMETHBIX pPE3yJbTAaTOB BBLACIAIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHPOBO33PEHUSI OOICHAYyUYHbIC TOHATUS (3aKOH, Teopusl,
NPUHIMI, TUNOTe3a, (aKT, CUCTEMA, MIPOLECC, SKCHEPUMEHT U JpPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIC),
KOTOpble o0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YYEOHOU 1€ATETbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HUCIOJIb30BATh MPUEMBI JOTMYECKOTO MBIILUIEHUS MPU OCBOCHUU
3HAHUI: PACKPBIBATh CMbBICI XUMUYECKUX MOHATUH (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU MOHSTHUSIMU), UCIIOJIb30BATh
MOHATHUS JUIsl OOBSCHEHUS OTAENbHBIX (DAKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS
U KpUTEpUH [Js1 KiIacCU(UKAIUM XMMHYECKUX BEIIECTB M XHUMHUYECKHX
peaKklMii, yCTaHABIMBAaTh MPUYMHHO-CIIEIACTBEHHBIE CBSI3U MEXIY OO0BEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE H
METaInpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYEeCKasi popMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ y4€TOM OSTUX MOJCIBHBIX TNPEJICTABICHUNA  BBIABISATH U
XapaKTEepU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3Yy4aeMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M XUMHUYECKHMX pEakUuid, BBIIBIATH  0OIIWeE
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Yy4aeMbIX Mpolieccax U SBJICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MMOCTABIECHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI IS (POPMUPOBAHMUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTAHU3AIMN U IMPOBEICHUIO
YUYEHUUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOMIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEI0BAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ nHpopmanueii:

yYMEHHE BBIOMpATh, aHAIU3UPOBATh M HMHTEPIPETUPOBATH WH(GOPMAIUIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYK0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpkKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBAaTh
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3alPOChI IPU MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIACTH HCMOJIb30BAHHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 33Ja4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu (popmamu rpaduki 1 KX KOMOMHALMSAMY;

YMEHUE UCIONb30BaTh W aHAJU3MpOBAaTh B Mpouecce ydyeOHOH U
HCCIIEIOBATEIbCKON NEATEIIBHOCTH uH(popManuio 0 BIISTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroUIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMS 3aJ]aBaTh BOMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYIIECTBY 0O0CyXJaemMoil Tembl, (OpPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI MPEJCTaBIATh IOJYYEHHBIE Ppe3yJbTaThbl IO3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTax; JenaTb MPE3eHTALHI0
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTIbITA, JTA0OPATOPHOUM PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM U  MCCIENOBATENbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJIEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpPJIMHAILIUA COBMECTHBIX JACHCTBUM, ONpEETIeHHEe KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U ApyTue).

PeryasiTuBHbBIE YHHBepCcAJbHbIe Yy4eOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITENBbHO OMpPEACNSITh e ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NeSTEIbHOCTD, BEIOUpATh Hanbosee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUs YUYEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEILHO COCTAaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIM QJITOPUTM JEHUCTBUUM NPHU BBINOJHEHUN 33JaHUN C YYETOM



MOJTyYEHHUsI HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUIX,
OLICHMBATh COOTBETCTBUE ITOJYYEHHOI'O PE3yJIbTaTa 3asIBJICHHOM LIEIIA, YMEHHE
WCIIONB30BaTh W AHAJIU3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBHH
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIepKaHus, YCTaHOBJICHHOTO JaHHOW (enepanbHO paboueil mporpammoit,
BBIJICTISIIOT: OCBOCHHBIE OOYUYaIOIUMUCS Hay4YHbIC 3HAHMS, YMEHHUS U CIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
HNEATEIIBHOCTH 110 MOJIy4EHUIO HOBOIO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K koniy oOydeHnus B 8 kijacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMINXCS YMEHUM:

e PACKPBIBATb CMBICI OCHOBHBIX XUMUUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DIIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIpHBIA ~ 00BEM,  OKCHJI,  KHCIOTa,  OCHOBaHHUE,  COJIb,
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHMS, XUMHYECKas PEaKIus,
KJIacCU(PUKaLMs PEeaKLHii: peaKIMi COCIUHEHNUS, PEaKLIUU Pa3I0KEHHUS,
peaKkuMM 3aMElIeHUsl, peakuuu OOMEHa, SK30- M JHJIOTEPMHUYECKHUE
peakiuu, TerioBoi A3(pdeKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIOM
aToma, aToMHas oOpOuWTanb, paguyc aToMa, XHUMHYECKass CBS3b,
MOJISIpHAss W HENOJIApHAas KOBAJEHTHasl CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Js BellecTBa (IPOLEHTHAs
KOHLIEHTpa1usi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATUM U
MIPUMEHSThH ATU TOHSATHUSI TIPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCMOJb30BATh XUMHYECKYI0 CHMBOJIMKY JUIsI COCTaBJIEHUS (POpMYI
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BaJE€HTHOCTb AaTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OWHApHBIX
COEAMHEHNAX, NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIACCy
COCIMHEHH Mo (QopMysiaM, BUJ XUMHYECKOW CBS3M (KOBaJEHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT UX MojoxeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKHX DJIEMEHTOB: pa3lMyaTh T[OHATUS «TJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnmna)y, masnsie
U OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPbIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema Xxumudeckux sgemeHToB JI. .
MeHnpneneeBay C YHCIOBBIMA XapaKTEPUCTHUKAMH CTPOCHHMS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIllee YHucio
AJIEKTPOHOB U paclpeeICHUE UX O JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITH (TI0 YUCITy ¥ COCTaBY YYaCTBYIOIIUX B
peaKiuu BEIIECTB, M0 TEIII0BOMY 3D (DeKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIESCTB
pasIUYHBIX  KJIAcCOB,  IOATBEPXKIAs  ONHWCAHWE  IPUMEpPamMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B  3aBUCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYCCKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacCChI
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, NPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMHUUYECKON PEaKIInu;

MPUMEHSATh OCHOBHBIC OTICPAIIMA MBICIUTEIIHON JCSITEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB M XUMHUYCCKUX PEAKIMH, €CTECTBEHHO-
HAay4YHBIC  METOABl  TIO3HAHWSA —  HAONIOJCHWE, HW3MEPCHHE,
MOJICTTUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH 110 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPaHUIO
razoo0pa3HbIX BEMIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB €  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJIUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacno3HaBaHMIO PACTBOPOB MIEJIOYEH W KHUCJIOT C [OMOIIBIO
WHJUKATOPOB (JaKMYyC, (eHOI(PTAIIENH, METUIOPAHXK U IPYTHE).

KOHIly oOyueHus B 9 KJiacce NMpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TMOHSTHI: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBs3b, TEIIOBOM
3 deKT peakuu, MOJb, MOJSAPHBIA OO0BEM, PACTBOP, DJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTUYUECKAS TUCCOLMAIUS, PEaKIIMd UOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHUE M  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTh, XUMHUUECKas CBs3b (KOBaJIEHTHas,
WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYeCKass pemeTKa, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
MPUMEHSITh 3TU TOHATHUS MPU OMKMCAHUH BEUIECTB U X MPEBPAIICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIsI COCTaBJieHUS (HopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OMNpENENATh BAJCHTHOCTh W CTEMEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOTO COCTaBa, IPUHAJJICKHOCTh
BELIECTB K OMNpPEACIEHHOMY KJIacCy COEIUMHEHUH mo ¢dopmysam, BH]
XUMUYECKON CBs3U (KOBaJIGHTHAsl, HWOHHAasA, MeETaUIMuecKas) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsi UOHA TI0O XUMHUYECKON GopMmyiie,
XapaKkTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHMA,
THUII KPUCTAJUTMYECCKOU PEMIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich [lepuonmueckoro 3axkona [[. M. Menneneera u
JEMOHCTPUPOBATh €r0 TOHWMAaHHE: OMHUCHIBATh W XapaKTEepPU30BaTh
Tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUX AJIIEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIHE MEPUOMIBI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
ANEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIO JJICKTPOHOB H
pacmpeneneHue WX 1O JJICKTPOHHBIM CJIOSM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIECMEHTOB U MIX COCAMHEHUN B
mpeaenax MajblX MEPHOJ0B W TJIABHBIX MOATPYIII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTBI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy M COCTaBy yYaCTBYIOIINX B
peaKIMy BEIIECTB, MO0 TEIIOBOMY 3(PQeKTy, 10 M3MEHEHUIO CTEIICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBAa TIPOCTHIX M CIIOKHBIX BEIIECTB, IMOATBEP)KIAsi OIHMCAHUE
MIpUMEPAMH MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

COCTAaBJISITh YPaBHEHUS DJEKTPOJUTHYECKON JTHUCCOIUAIMNA KHUCJIOT,
HIEJI0YE€W W COJIEW, TOJIHBIE W COKpAIEHHBIE YPABHEHUS PEAKLIHM
HOHHOTO  OOMEHA, ypaBHEHHS  pEaKIui,  IOJITBEPKIAOITNX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIIUiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TIPEBPAIIECHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJISPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COEMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, MPOBOJIUTH
pacyEThI IO YPaBHEHUIO XUMHUUYECKON PEaKINN;

coOmofaTe NpaBuUjia  TOJIB30BAHUST XUMHUYECKOM  MOCyAou W
7a00paTopHbIM 00OpYJIOBaHHEM, a TakKe IpaBuUjia OOpalleHus C
BCIIECTBAMH B COOTBETCTBHU C WHCTPYKIUSAMH II0 BBIMIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO W COOMPAHUIO
ra3zo000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOTO ra3a);

IPOBOJUTH  PEAKIIMH, TIOJATBEPXKTAIONINE KAYCCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pPAaclO3HABAaTh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomua-, kapObonart-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS M WOHBI M3YYCHHBIX METAJIIOB,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIICCTB;
NPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTCILHON JIEATCTLHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHe, 0000lIeHue, CHUCTEeMaTU3AIHIo,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBSI3CH — JUIA M3YUYCHUS CBOWCTB
BCIIECTB M XUMHUYCCKHX pEaKIMii, eCTECTBEHHO-HAyYHBIE METOIbI



MO3HAaHUS — HAOJIO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHNE, SKCIIEPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTEeILHOCTH YeJIOBEKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bu6nuoreka [IOK
' peakiuu https://m.edso0.ru/7f41837¢c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
51 Boznyx. Kucnopoz. 6 bubmuoreka [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bogopona.Ilonsrue o 8 1 bubmuoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PacTBopsl. 5 1 1 bu6mmoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI EuG OK
2.4 HEOPraHUYECKUX 11 1 1 nomoreka L1

COE€IUHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Paznea 3. [lepuognueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuonuueckuii 3aKOH U

[Teproauueckas cucrema
bubmuorexa [JOK

3.1
XHMHIHECKHX STCMCHTOR [ https://m.edsoo.ru/7f41837c

. . Menneneena.

CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubnuorexa [JOK
' BOCCTaHOBUTECIIbHBIC https://m.edso0.ru/7f41837¢
peakiumn
bu6nuoreka [IOK
"
TOTO 0 pasaery 15 https://m.edso0.ru/7f41837c
PeszepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB 1O [IPOTPAMME 68 4 5



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

9 KVIACC

HaumenoBanue

KoaudecTBO 4acoB

Ne DJIeKTpPOHHbIe (LM (POBHIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpamMMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
IToBTOpEHUE U
11 yriayOieHue 3HaHu| 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeIoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [TOK
' P . https://m.edso00.ru/7f41a636
XUMHYECKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIHAIIHA. 3 1 1 bu6nuoreka [IOK
' XHUMUUECKUE PEAKIMU B https://m.edso00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Paspnen 2. HemeTa/uibl M UX COeAMHEHUS
OO01mas xapakTepuCTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['asorenst
OO01mmas xapakTepucThKa
n P P bubmuorexa [JOK
2.2 XUMHUYECKUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

https://m.edso0.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

COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB 7 bubmuorexa [JOK
' VA-rpynmsl. A3or, https://m.edso00.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mas xapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 ]_IOK
noIMoTEKa
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I " Uux
COCONHCHUA
Wroro no pazueny 25
Pa3znen 3. MeTaJliIbl M X CO€AMHEHUS
31 OO6mue cBoiicTBa 4 bubmuoreka [JOK
' METaJIOB https://m.edso00.ru/7f41a636
3.9 Baxkueiinme MeTalIbl U 16 bu6nuoreka [IOK
' WX COEIMHEHUS https://m.edso00.ru/7f41a636
Hroro no pazneny 20
Paszgea 4. Xumus 1 oOKpysKammas cpeaa
41 BemectBa u Mmarepuasi B 3 bu6nuoreka [IOK
' KW3HH YeJIOBEKA https://m.eds00.ru/7f41a636
HWroro no pasneny 3
PezepBHOE Bpemst 3 bubmorexa [TOK
P P 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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
n Hara undgpoBbie
Tema ypoka KoHTpoJbHbIE IIpakTnyeckune
/ Beero U3y4YeHHUst o0pa3oBaTe/IbHbIE
padoThI padoThI
n pecypcsl
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
1 JKW3HU 4yesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsTHE 0 METOAAX TTO3HAHMUS B bubmorexa HOK
2 1 https://m.eds00.ru/ff0d22
XUMHHU
e
[IpakTnueckast padorta Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
3 . 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIEHUS C dc
1abopaTOpPHBIM 000PYIOBAHUEM T
UucThle BelecTBa U CMeCH bubmorexa HOK
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOsI pa3eneHus cMecei ca
[IpakTuueckas padora Ne 2 bubmuoreka [IOK
5 «Paznenenue cmeceilt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYMCTKH MOBAPEHHOM COJIN )» c8
bub6mmoreka [JOK
0 ATOMEL H MOIICKYTEL 1 https://m.edsoo.ru/ff0d2a



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

6C

XUMHYECKUE DJIEMEHTBI. 3HAKH

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB 2
bubmuoreka [JOK
8 [IpocTeie U Cl0XKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHOoCTh aTOMOB .
XUMHAYECKHX 3JICMEHTOB -
OtHocuTeNnbHAas aTOMHAsI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHAs MOJIEKYISIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 1011 XUMHYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
3JI€MEHTa B COEIMHEHUH Oc
bu6mmoreka [JOK
KomnuectBo BemecTBa. Mob.
13 FHIECTEO BECCTR o https://m.edsoo.ru/ff0d52
MounsipHas macca
30
dusnyecknue 1 XUMHIECKUE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast PEaKIIHs )
15 | IlpusHaku u yciaoBHs IPOTEKaHUS bu6muoreka [IOK



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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUs MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuMHUECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHHUS 88
Brruncienus koimuecTBa, MacChl bubnuorexa [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Krnaccudukanus XuMuueckux

eaKuui (CoeAMHEeHUS bubmorexa [JOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3noKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIoOMOHOCOB — y4€HBIi1- bubnuotexa [JOK

19 | sHuumknoneauct. O6001IIEHHE U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aInsl 3HAHUH c4
KonTtponsHas pabora Nel no reme bubnnorexka [JOK

20 | «BemiecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmorexa [IOK

21 | Bo3amyxa. Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
mpoctoe BemiecTBo. O30H 8e
Ou3nYecKue 1 XUMHUIECKHE
CBOMCTBA KHCIIOpOa (peakiuu bubmorera [JOK

22 P b https://m.edsoo.ru/ff0d46
okucienus, ropenue). [Tonstue 14
00 okcuaax =

23 | CnocoObl moTy4eHHs KUCIOpoaa bubnmoreka [JOK



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

B J1a0OpaTOpUH U
IpOMBILIEHHOCTH. [IprMeHeHue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUYECKHUX 90
peaKusx
TormmuBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEeHHE BO3ayXa, CIOCOOBI https://m.edsoo.ru/ffod4c
€ro Mpe0TBPaICHHS 4a
[IpaxTnueckas padora Ne 3 o
teme «Ilomyyenue u cobupanue bubmotexa [JOK

26 v https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckre U XUMUYECKHE bu6mmoreka [JOK

28 | cBoiicTBa Bojopona. [IpumeHenue https://m.edsoo.ru/ffod4d
BOZOpOJA do

bu6mmorexa [IOK
29 | IloHsATHE O KMCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

CrocoOsI TTOJIyYEeHNST BOIOPOIa B Bubmaorexa LOK

30 ya P https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



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

[Ipaktuyeckas padora Ne 4 o
teme «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOZIOPOJIa, H3YYCHHE €TI0 )
CBOUCTBY -
Mosipablii 00bEM ra3oB. 3aK0H bubmorexa [IOK
32 https://m.edsoo.ru/ff0d54
ABorajzipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEIIECTBA rasa 110 €ro U3BeCTHOM Bubmorexa ITOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/IIIGCTBy BC€IIECCTBA UIIN 20
00BEMY o
Breruncienusa 005EMOB ra30B IO
bu6nmoreka [JOK
YPaBHCHHIO pPEaKIIMi Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aK0Ha 00BLEMHBIX OTHOIIEHHIH 08
ra3oB 08
dusnueckre 1 XUMUYECKHE bubmmorexa LHOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 78
. bu6mmoreka [IOK
CocraB ocHoBanuii. Ilousrue 00
36 https://m.edsoo.ru/ff0d59
WHUKATOpax 02
Bopa kak pactBoputeb.
bu6mmoreka [JOK
HaCBIHIeHHBIe 1 HCHACBIIICHHBIC
37 https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnmoreka [JOK

teme «[Ipurorosienue pacTBOpoB

https://m.edsoo.ru/ff0d5e



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
https://m.edsoo.ru/ff0d5eba

C OIpeAcIEHHON MacCOBOM 10JIEr
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edso0.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcuIbl: COCTaB, KiIacCUu UKL bubmorexa LIOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
de
[Tonyyenue u xXumMu4eckue bubnnorexa [HOK
41 | cBOHCTBa KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
bubmuorexa [JOK
OcHOBaHU: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accuukanms, HOMEHKJIaTypa ca
bu6nmoreka [JOK
[Tonyuyenue u xummdeckne
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHUI ca
bu6mmoreka [IOK
KwucmoTsr: cocTas,
44 https://m.edsoo.ru/ff0dfee
KJ1accuukanms, HOMEHKJIaTypa 5
[TonyuyeHnne u XUMUYECKHE bubmmorexa [TOK
45 Uy https://m.edsoo.ru/ffOdfee
CBOICTBA KHCIIOT )
Comnu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK
46 | crmocoObI MOTyYCHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74
47 | Tlpaktuueckas pabora Ne 6. bubnuorexa [JOK



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
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne skciepuMeHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edso0.ru/00ad9b
7c

['enernueckas CBsA3b MEKIY

bu6mmoreka [IOK

48 | KilaccaMu HEOPraHHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padorta Ne3 no teme bubnuoreka [IOK
50 | "OcHoOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX COeqMHEHUN" la
[TepBbie MOMBITKH
bu6nmoreka [JOK
KJIACCU(UKAIIUN XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /1. 1. 2
Meneneesa o
bu6mmorexa [IOK
53 | Ilepuonsl, rpymnmbl, TOATPYIIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX saep. M3oTomsl

42



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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. U. be
Meunneneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
JJIEMEHTA 110 €0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JIJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
OJIEeKTPOOTPULIATEIBHOCTD bubmmorexa [JOK
58 pooTp https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas xuMHYECKasI CBA3b https://m.edsoo.ru/00adac
34
KoBanentnas nomnsipas Brbmmozexa [IOK
60 https://m.edsoo.ru/00adaa
XUMHYECKAsI CBSI3b
b8
KoBanenTHas Henonspuas bubmiorexa LOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAsI CBI3b
b9
bu6mmoreka [JOK
62 | CreneHsb OKUCIECHUSA https://m.edsoo.ru/00adae

28



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
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

OKHUCIIUTENBHO-

bubmuorexa [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 76
bubmuorexa [JOK
64 | OKHCIUTEIHN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuorexa [IOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 0606
66 CSCPBHBI YPOK © ?l cHme 1 https://m.edso0.ru/00adb3
cHUCTEMaTH3alMsl 3HAHUI 3c
. bu6nmoreka [JOK
P . 0000
67 CCPBHDI YPOK © iHeHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3allHs 3HAHUHI b2
. bu6nmoreka [JOK
P . 0000
68 C3CPBHRIM YPOK © 111 crne 1 https://m.edsoo.ru/ff0d61
cucreMarnl3anus 3HaHNU 6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

9 KVIACC

OCHOBHBIX Pa3/IeioB Kypca
8 kimacca»

Ne KounyecTBo 4yacoB
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYeHUS o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
1|
[lepnonnueckuii 3aKoH.
bu6mmoreka [IOK
Ilepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHUX 3JIEeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
W3MEHEHUU CBONCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX HJIIEMEHTOB 6
MIEPBBIX TPEX MEPUOJIOB B
Knaccugukanus u bubnnoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Buasl xumMuueckoil CBA3U U bu6mmorexa [IOK
4 THUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
perméTox 6
Konrponsnas padora Nel
no reme «IloBropenue u
5 yri1yOieHre 3HaHu| 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLMMN 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[Tonsatue o ckopoctu
XUMHYECKON peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOI€HHBIX U .
FeTEPOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHUYECKOM
paBHOBecuu. DaKkTOpHI,
bubmuoreka [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBeECHUS
OKHCIUTEIIBHO- bu6mmoreka [JOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyi. CUIbHBIE U 8
CITa0bI€ AIMEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOUCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpPEJCTaBICHUNA 00
AIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
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

Jucconranuu

XUMHUYECKHE CBOUCTBA

coJieii B cBETE bubmuorexa [JOK
13 | npencraBneHuii 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIAN
bu6mmoreka [IOK
[TonsiTHe 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTnyeckas padora Ne 1.
bu6mmoreka [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
IKCIIEPUMEHTATBHBIX X
3amau» -
Konrponbnas padora Ne2
1o TeMe
bu6mmoreka [JOK
«INEKTPOIUTUYECKAS
17 https://m.edsoo.ru/00addec
JTIACCOIIHAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OOmas xapakKTepuCTHKa
P P bubmuoreka [JOK
TraJlIoreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpE 5
XJIopa h
19 XmopoBogopoa. CossiHast bub6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJI0Ta, XUMHNYCCKHUEC
CBOMCTBA, ITOJIy4ECHHUE,
IpUMEHEHHE

https://m.edsoo.ru/00adel10
4

[IpakTuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTBHI, 3
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubnnorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE -
bu6mmoreka [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
251eMeHTOB VIA-Tpymbl N
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
24 buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edso0o.ru/00adea2

XMMHYECKHUE CBOMCTBA,
MIPUMEHEHHUE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEAKIIUH,
JIS)KAIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHS CEpHOU https://m.edsoo.ru/00adec8
KHUCITIOTBI. XUMUYECKOE a
3arpsi3HEHUE OKPYKarolIei
Cpeabl COSTMHEHUSIMH CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nmonu BBIXOJA MPOAYKTA https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | A3ort, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoze, Guzndeckue u 6
XMMHYECKHUE CBOMCTBA
AMMHaK, ero pusnveckne bubnnoreka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHHUE ¥ PUMEHEHHE 4
[TpakTtuyeckas padora Ne 3
no teme «Ilomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, 3y4eHue ero 0
CBOMCTB» =
A30THas KucoTa, e bu6mmorexa [IOK
31 | ¢wusnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmoreka [JOK
32 | Hcnonb30BaHUE HUTPATOB 1

https://m.edso0.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKpY Karolei
Cpelbl COeTMHEHUSIMU
azoTa

[e0)

®ochop. Okcun dhocdopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4EeHUE
Hcnonb3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenwuil. 3arps3HeHue https://m.edsoo.ru/00adfc2
MIPUPOTHOM Cpeibl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adfd9
npupoe, Gu3nYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
¢u3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcusom yriepoaa (IV)
VYronbHas KucaoTa u eé€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekucmoro rasa. https://m.edso00.ru/00ae027
KauectBennas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasIbHBIC TOHATHUSA
bubmuorexa [JOK
00 opraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KaK O o
COEIMHEHUSIX YTepoaa -
. bu6mmorexka [IOK
Kpewmnuii u ero
40 https://m.edso0.ru/00ae080
COCTUHCHHUS )
[TpakTiueckast padora Ne 5.
Pemienue
HKCIIEPUMEHTAJIbHBIX 3a7a4 bubmmorexa [TOK
41 . https://m.edsoo.ru/00ae0bf
o TeMe «Baxnenue 5
HEMETAJIBI ¥ UX B
COCTUHEHUS»
KonrtponbHas padora Ne3
. bu6mmorexa [IOK
o TeMe «Baxnemume
42 https://m.edsoo.ru/00ae0el
HEMETaJUTbl U UX g
COCTUHEHUS» =
OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB — bu6mmorexa [IOK
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