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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3yslbTaTaM OCBOCHUSI OCHOBHOM
oOpa3zoBaTenpHON  TporpaMMbl ~ OCHOBHOro  obmiero  oOpa3oBaHus,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4YETOM KOHIICTIMM MPENoJIaBaHusl y4eOHOro
npenmera «XuMHs» B 00pasoBaTelbHBIX opraHuzauusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMUS M PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIep KaHHe,
IpeaycMaTpUBaET pACIpEeIeHHe €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
paszenaM M TemMaM MpOorpaMMbl MO XHMMHUHU, OMNPENEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIHbHOCTh M3YYCHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarImuxcs, ONpeNensieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHM K pe3ybTaTaM OCBOSHHUS OCHOBHOUM 00pa3oBaTesbHOMN
IPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, a TaKKe TPEOOBAHMI K
pe3ynbTaTaMm OOyYeHHMs] XMMHUU Ha YpOBHE el HM3y4eHHs] MpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YUYEOHOTO COJICPKAHMUS.

3HaHWE XWUMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero NpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT HOpMUPYEMbIE XUMHUEH MPEICTABICHUS] O B3aUMOIPEBPAILICHUIX
SHEPTrud U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTIX PEHICHUsS II100aTbHBIX
npo0JieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaiu3allil  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmeld U (PyHKIUOHATHHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEN
oOy4Jaronuxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON 1eATeNbHOCTH,
AKCIIEPUMEHTANILHBIX M HWCCIEAOBATENIbCKUX YMEHHH, HEOOXOJMMBIX KakKk B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eITeTbHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIAJa HA EAUMHCTBO TMPHUPOJBI M  YEJOBEKa, SBIACTCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyuJarommxcs;

Croco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSM, K TPUPOJAE, K UEIOBEKY, BHOCHUT CBOW BKJIad B
AKOJIOTHYECKOE 00pa30BaHNEe 00YJIaIOITUXCS.

JlanHbie HampaBlieHUs B O0YYECHUU XUMHH OOCCIICUMBAIOTCS CIIeU(PUKON
comepkaHusi y4eOHOro TpeaMeTa, KOTOPBIA SBISETCA TEAarorudecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha OTPEICIEHHOM JTare
€€ pa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUESHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHSATUH XMMHUHU, OCHOB



HEOPraHUYECKOW XHMMHUU M HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX TOHSATUU
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus MporpaMMBbl 10 XUMUK c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 nmojaxoja k €€ n3ydeHuto. CoaepkaHue CKIIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 7JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHSATHU O
XuMHU4Yecko peakuuu. OO€ 3T CHUCTEMBl CTPYKTYPHO OpPraHHU30BaHbI II0
MPUHIMITY TOCIEI0BATEILHOIO PA3BUTHS 3HAHUKW HA OCHOBE TEOPETHUUYECKHUX
MPEJCTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona /[[. M. MeHnmeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpeACTaBICHUNA 00 JJICKTPOIUTHYCCKOW JTUCCOIMAIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO ypOBHSA K JAPYroMy, BBINOJHISA (PYHKIUM OOBACHCHUS W
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXXHOCTEW MPAKTUYECKOTO
MIPUMEHEHHUS U MOJYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHME mporpaMMbl II0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEICTABICHUS O XUMUYECKOM COCTABJISAIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHON MpUpPOJbl, IIEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HAHUIO U
METOJIaM TIO3HaHUA B Hayke. M3ydeHHe XUMHUHU MPOUCXOIUT C MPHUBICUCHUEM
3HAHWW W3 paHee H3YYCHHBIX Y4eOHBIX mpeameToB: «OKpyKarolmuid MHDY,
«buonorus. 5—7 knacce» U «PuU3UKA. 7 KIacc.

[Ipy wu3ydyeHHH XUMHUHU TIPOUCXOAUT (HOPMHUPOBAHHWE 3HAHHK OCHOB
XUMHUYECKOM HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM
JESITEILHOCTH 4Y€JIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaua y4eOHOro IpeIMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XMMUYECKUX
3HAHUM — BaXKHEUIUX (HAKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHHUM, JIOCTYIHBIX OOO0OIICHHIT MHUPOBO33PEHUYECKOIO XapaKTepa, sS3bIKa
HayKH, B IPUOOIICHUH K HAYYHBIM METOJIaM TTO3HAHUS IIPU U3yUYCHUH BEICCTB
U XUMHYECKUX peaKIuii, B GOPMUPOBAHHUH 1 Pa3BUTHH ITO3HABATEILHBIX YMCHHI
U UX MPUMEHEHUU B Yy4eOHO-IO3HABAaTEIbHOW W Y4eOHO-HCCIIeI0BATEIbCKOM
JEATEeIIbHOCTH, OCBOCHHWU IpaBHUJI OE€30IACHOTO OOpAIlCHHS C BEIIeCTBAMH B
MTOBCEIHEBHOM KU3HMU.

[Tpy n3yyeHnn XuMHUK Ha YPOBHE OCHOBHOT'O 00IIIET0 0Opa3oBaHUs BaXKHOE
3HaYCHUE MTPUOOpEIN TaKue IeJTH, KaK:

— (opMUpOBaHHE HWHTE/UICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOH K
caM0o00pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY IIPUHSATHIO PEIICHUM,
CITOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJCHHOCTh OOYYEHHsS] Ha CHCTEMaTH4YecKoe MpHUOOIIEeHUE
00yJaromxcsi K CaMOCTOSITEILHOM MO3HABATEIILHON JIESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  of0ecriedyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATETbHOCTH, TO3HAHUS W
CaMOIO3HAHUs, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETCHIUI), HMMEIOIIUX
YHUBEpPCAIBHOE 3HAYEHHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEIbHOCTH;

— QopmupoBanue o0meH (QYHKIIMOHATEHON H €CTeCTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATH W OIEHWUBATH SIBJICHUS



OKPY’KaIOIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYyYCHHBIC TPU W3YUYECHUH
XUMUH, TPUMEHATh UX TPH PEIIeHWH TpoOJieM B TMOBCEIHEBHOM JKHU3HU H
TPYI0BOM JIEATEIIBHOCTH;

— QopmupoBaHue y O0O0ydYarONIUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKHUX 3HAHUW I BBIPAOOTKH DSKOJOTHYECKU
11eJ1eco00pa3HOro TMOBEACHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHBAIIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY ITPO(UIIS U HAIIPABIEHHOCTH JabHEHIIIero
00yueHus.

OOGimiee yucia0 4YacoB, OTBEAEHHBIX JUISl WM3YYCHHS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemiectBa. duU3nMUecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [IoHATHE O MeTOAAaX MO3HAHUS B XUMUU. YHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHAasg Macca.
OtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0JIsl XUMHAYECKOTO 3JIEMEHTA
B COCIMHCHHH.

KomnuectBo BemectBa. Moub. Monsippas  Macca.  BzanmocBsa3b
KOJIMYECTBA, MACChl UM YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

@u3nuecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss Hu eé
NpPU3HAKA. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XHMHUYECKHE YpaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEeHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MMOCYy10H, MpaBuiiaMu paboThI B Ja00OpaTOpUu U
npuémamu oOpaleHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTIHCAHUE
(du3nuecKux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HaOI0/IeHNE
¢dusnueckux (IJIaBjieHWE BOCKa, TasHUE JIbJa, PAaCcTHUpPaHUE caxapa B CTYIIKE,
KUIICHUE U KOHJICHCAIIUS BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCTIOTOM) SIBICHUH, HAOII0ICHHE
Y ONKMCAaHUE NPU3HAKOB MPOTEKAaHUS XUMUYECKUX Peaklnil (pa3iioKeHue caxapa,
B3aMMOJICWCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THIPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBHUE KeJie3a C PACTBOPOM COJIM MEIH
(I1), wu3ydenue cHocoOOB pa3meiCHUs CMECCH: C TIOMOIIBI0 MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, AUCTWLIAIMUSA, XpomaTtorpadus, IPOBEICHUE
OUYMCTKH MOBApEHHOMN COJIM, HAOIIOJICHUE U OMKMCAHKUE PE3yIbTATOB MIPOBEICHMUS
OMbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MacChl, CO3JaHUE MOJEIEH
MOJIEKY (ILIapOCTEP>KHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmecs razos. CocraB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BeniecTBO. Haxoknenue kucimopoga B Mpupoje, (Gpu3nyeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoma. CrocoOsl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUud W TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — ajuIoTpoIHas MOAUGUKAIUS KUCTOPOa.

TermnoBoit 3pPexT XUMUYIECKON peakiuu, TEPMOXUMHUUIECKUE YPAaBHEHHSI,
9K30- U DHJIOTEPMUYECKHE peaKiuu. TOIUIMBO: Yrojib U METaH. 3arps3HCHHE
BO3/lyXa, YCUJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT M mpoctoe BeniecTBo. HaxokaeHue Bomopona B
npupojse, (U3MYECKUEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyenusi. KUcioTel v cou.

MousipabIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHECHUSIM.

Odusnueckne CcBOMCTBAa BOIbl. Boma kak pactBoputens. PacTBOpsl
HaceolllleHHbIE U HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJIE.



MaccoBasi 1107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanus1. Posib pacTBOPOB B IPUPOE U B KU3HU YesoBeKka. KpyroBopot BOibI
B [IpUpPOJIE. 3arpsi3HEHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Kinaccudukarms
OKCHJIOB:  cojieoOpasyromide (OCHOBHbBIC, KHUCIOTHbIC, aM(pOTEpHbIE) W
HecosieoOpaszyromue. Homenknatypa okcuioB. Du3nueckue W XHUMHUUYECKHE
CBOKCTBA OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMHYECKHUE CBOMCTBA
ocHoBaHuu. [lonydeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kuciaot. @usndeckue u
XAMUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MeTaiioB H. H. bekerona.
[TonyuyeHne KUCIOT.

Comu. Homenknarypa coneil. @u3nyeckrue U XUMUYECKUE CBOMCTBA COJICH.
[Tomydyenue coiei.

I'eneTnyeckas cBsI3p MEXKY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KAQUeCTBEHHOE OIIPEICIICHUE COAECPXKAHUS KUCIOpOAa B  BO3IYXE,
MOJIy4eHHE, COOMpaHHMe, pacro3HAaBaHUE W HU3YYEHHUE CBOMCTB KHCIOPOJA,
HAOJIIOICHHE  B3aUMOJCHCTBUSI  BEHIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAIEHUs TOpeHusl (MoxKapa), 03HAKOMJICHHE ¢ 00pa3iiaMu
OKCHJIOB M OIMCAHHE UX CBOMCTB, MOJIyYCHHE, COOMpaHMUE, PACIO3HABAHUE U
U3y4YeHHE CBOMCTB BOJOPO/Ia (TOpeHune), B3aUMOACHCTBUE BOJOPOa C OKCHIIOM
meaun (1) (BO3MOXXKHO HCHOJIB30BaHUE BHUACOMATEPUATIOB), HAOIOJACHUE
o0pa3lloB BEHIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pacTBOPEHHUs] BELIECTB C PaA3JIMYHOM PACTBOPHUMOCTBIO, IPUTOTOBIICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JI0JIEM PAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeTa/llaMH (HATpUEM U KajbliieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHANIOB), UCCIEAOBAaHNE 00paA3IlOB HEOPTAHUYECKUX
BEIIECTB PA3IMYHbIX KJIACCOB, HAOI0/IEHNE N3MEHEHHSI OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT M IIeJoueid, n3ydeHue B3aumojercteus okcuaa meau (1) ¢
pPAacTBOPOM CEPHOW KHCJIOTBI, KUCJIOT C METAJUIAMHU, PEAKIIMKA HEUTpalh3aluu,
IIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METajula APYrUM
U3 PacTBOpPA COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeunmme
KJIACCHI HEOPTAHUYECKUX COCIUHEHUI.

IHepuoanuyeckuii 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHTOoB JI. . MenneneeBa. CtpoeHue aromMoB. XUMH4YeCKasi CBSI3b.
OKHcInTeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIEJI0YHO3EMENTbHbIE METaJUIbl,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPbIE 00pa3yroT ampOTEpHbIE
OKCHUbI U TUAPOKCHU/IBL.

[Tepnonnueckuit 3akoH. [leproandeckas cucTreMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTrkomepuogHass W JUIMHHONEPUOAHAS  (OPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Mennaeneesa.
[lepuonsl u rpynnbl. OU3HMYECKUH CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB
repuoja v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue AIeKTPOHHBIX 00070YEK aTOMOB IEePBBIX 20 XUMHUECKUX 3JIEMEHTOB
[Tepunognueckoit cucremsl 1. 1. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.



3aKOHOMEPHOCTH WU3MEHEHHUsI paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyniiaM v IEPUOIaM.

3nauenne Ilepuoguueckoro 3akoHa u Ilepmoandeckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB U1 pPa3BUTHUS HAyku U npaktuku. [. 1. MenneneeB —
YUYEHBIN Y TPAXKIAHUH.

Xumudeckass cBsi3b. KoBajeHTHast (TossipHass M HEMOJIApHAs) CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 3J1€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIpoueccrl OKUCIEHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3y4eHHe 00pa3lloB BEIIECTB METAUIOB U HEMETAaJJIOB, B3aMMOJICHCTBUE
TUJIPOKCHUAA IIMHKA C PacTBOpaMU KHUCJIOT U IIET0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanysi MEXNpeIMETHBIX CBSI3€H MPU M3YUYCHUH XHMHUHU B 8 Kilacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUHI, TaK ¥ MOHATUMN, SIBJISIIOIIMXCS CUCTEMHBIMU JJ1s1 OTJETBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61Me eCTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TCOPH,
3aKOH, aHaJW3, CHHTE3, KiIacCU(UKALU, IEePUOIUIHOCTh, HAOII0JICHHE,
SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusznka: marepus, aroMm, 3SJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIH],
W30TOIIbI, PAIMOAKTUBHOCTh, MOJICKYJIA, SJICKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, T'a3, (PU3NYECKUE BETUUNHBI, CIMHUIIBI
HU3MEPEHUS1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumapocdepa, MUHEpadbl, TOPHBIC IMOPOMIBI,
I0JIE3HBIE UCKOITAEMBbIE, TOTIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKkuus

[lepnoanueckuii 3akoH. [lepuoauueckast cucTeMa XUMUYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, Kalusl, KaJlbIUsi U WX
COCIMHCHUH B COOTBETCTBHM C IIOJIO)KEHHUEM 3JIeMEHTOB B llepuommyeckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BellecTBa: BUIbI XUMUYECKON CBSI3U. THIBI KPUCTATTMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUMNA KPUCTAINIMYECKON PEIIETKH
1 BUJa XUMHYECKOU CBA3U.

Kiraccudukanust 1 HOMEHKIIaTypa HEOPraHMUECKUX BEIISCTB. XUMHUCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIAYHBIM KJIACCaM HEOPraHHUYECKUX
COCJIMHCHUH, T€HETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIIECTB.

Kimaccudpukanuss XMMUYECKUX PEAKIUA MO Pa3IMYHBIM HpH3HAKaM (I10
YUCITYy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PdeKTy,
110 U3MCHEHHUIO CTETICHEH OKHCIICHUSI XUMHYECKUX JIEMEHTOB, TI0O 00OPaTUMOCTH,
M0 YYacTUIO Karajiu3aropa). OIK30- U  DHJIOTEPMUYECKUE PEaKIIuH,
TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsitue o ckopocTH XUMHUYECKOW peakiuu. [lonsTre 06 0OpaTHUMBIX H
HEOOPATUMBIX XUMHYCCKUX peakiusX. [IoHATHEe 0 TOMOT'€HHBIX U T€TEPOreHHBIX
peakiusx. Ilonsitme o karamuze. IloHATHE O XUMHYECKOM pPaBHOBECHH.



@akTOophl, BIHUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKEHHE
XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAaKIMU, JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BAaHUEM METOAA
AJIIEKTPOHHOTO OanaHca.

Teopust ~ 3JIEKTPOJUTUYECKON  THUCCOLHALNU. DIIEKTPOJIUTBL |
HEANEKTpOoIuThl. KaTuoHbl, aHMOHBL. MeXaHU3M JAHCCOLMALHUKM BEUIECTB C
pPa3IMYHBIMHA BUJAMH XUMHUYECKOW cBsI3U. CreneHp auccounanuiv. CHIIbHBIE U
cia0ble SJIEKTPOJIUTHI.

Peakiuu wmoHHOro oOMeHa. YClOBHS NPOTEKAHHS PEAKIUHA HOHHOTO
oOMeHa, TOJIHBIE U COKpalléHHble MOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUN M COJIEH B CBETE MPECTABICHUNA 00 AJIEKTPOIUTUUYECKON
nucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CJIOKHBIX BEIIECTB
(xJmopua HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON peaKInu
OT BO3JCHCTBUSA Pa3IWYHBIX (DAKTOPOB, MCCIEAOBAHHE DIIEKTPOIMPOBOTHOCTH
pacTBOPOB BEILIECTB, MPOLECCa AUCCOUMALMUA KHUCIOT, LIEJIOYEd U COJer
(BO3MOKHO HCIIOJIb30BAaHUE BHUACO MATEPHAIOB), MPOBEJICHUE OIbBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKK TPOTEKAHUs pPEaKIUid HOHHOro OOMeHa
(oOpa3oBanue ocajika, BBIJICJICHHE Ta3a, oOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIIMA
(ropeHue, peakIuu pa3aoKeHUsl, COSTUHEHNS ), pAaCIIO3HABAHUE HEOPTAHUYECKUX
BEIIECTB C IIOMOILIBKD KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaunsbl 1 X coeIMHEHUS

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozEeiCTBHE C METAJNIaMH, HEMETaulaMH, LIeJIo4aMu). XJIOPOBOIAOPO.
CossiHasg KUCIOTa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOPOJA HA OpPraHu3M 4YelIOBeKa. BajkHeImne XJI0puibl U UX
HaXO0XICHUE B IIPUPOLE.

O6mras xapakrepucTtika meMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHn okucieHus. CTpoeHne u Gu3nuecKre CBOWCTBA
IPOCTHIX BEIHIECTB — KUCIOpOAa MW Cepbl. AJUIOTPONHBIE MOAUPUKAIIIH
KHCJIOPOJAa U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOpPOJ, CTPOCHHE,
dusnueckne W XuMHUueckue cBoMcTBAa. OKCHUIBI CEpbl KaK MPEACTaBUTENN
KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, GU3HUYECKHE M XUMUYECKHE CBOWMCTBA
(oOmme Kak mpejcTaBUTENS Kjacca KUCIOT U crenuduueckue). XUMUUECKHUe
peaKIny, JIeKAIlMe B OCHOBE IMPOMBIIUICHHOTO CIoco0a IMOMy4YeHUs CEpHOU
KucaoThl. [IpuMeHenue cepHoit KUciaoThl. CoJIM CEPHOM KUCIOThI, KAYECTBEHHAS
peakiusi Ha cynbdaT-uoH. HaxoxmeHune cepbl U €€ COCNUHEHU B MPHUPO/IE.
XUMHAUYECKOE 3arpsi3HEHHE OKPYXKAKWIEH Cpelbl COCAWHEHUSAMHU  CEpbI
(KUCTIOTHBIE JTOKIM, 3arpsi3HEHHWE BO3JyXa M BOJOEMOB), CIOCOOBI €Tro
MPEIOTBPALICHUS.

O6mras xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacClpOCTPAHEHUE B IPUPOJIE,
dusnueckre u xuMudeckue croiictBa. KpyroBopor azora B npupoje. AMMHUax,



ero (usnYecKue M XUMHUYCCKHC CBOKCTBA, IOydeHHe H npumeHneHne. Comm
aMMOHUSI, HX (PU3MICCKUE M XUMUYECKHE CBOMCTBA, IprMeHeHne. KavecTBeHHast
peakiysi Ha UOHBI aMMOHUS. A30THas KUCIOTa, €€ MOoJlydeHHe, GU3NMUeCcKUe U
XUMHUYECKUE CBOMCcTBa (00IIME Kak TMpEACTAaBUTENd Kilacca KHUCIOT U
cnenuduueckue). Vcnoab30oBaHME HUTPATOB U COJEM aMMOHHUSI B KadecTBe
MUHEPAIbHBIX YyNOOpeHuid. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH Cpelbl
COCIMHEHUSIMU a30Ta (KHUCIIOTHBIC IO, 3arpsA3HEHUE BO31yXa, MOYBHI U
Bos10EMOB). Docdop, amnorpornHbie Moaudukanuu docdopa, PU3MIECKUE U
xumuyeckue cpoiictBa. Okcun dpocdopa (V) u hochopnas kuciora, hGusndeckue
U XUMHUYECKHE CBOWCTBA, moiydeHue. McnonbszoBanue ¢gocdartoB B KauecTBe
MUHEPAIbHBIX YI0OpEHUHN.

O6mas xapakrepucTtuka meMeHToB |V A-rpynmbl. OcOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. YTIEpoJl, aIOTPOITHbIE
MOJAU(PUKALIUUA, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHEe U XUMUUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojie. OKCUIbI yriaepoa, ux
¢u3nueckue W XWMHUYECKHE CBOWCTBA, JEWCTBHE HA J>KUBBIE OPraHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepoga (1V), rumoresa rio0ambHOTO NOTEIUICHUS KIUMATa, MapHUKOBBIN
s dexT. YrosbHas KUCIOTa U €€ COJU, NX GU3NUECKUE U XUMUYECKUE CBOMCTBA,
nojiyueHrue u TmpumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIICHHOCTU U CEILCKOM
XO35HCTBE.

[lepBoHavasibHbIE TIOHATHST OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COCIMHEHUSIX yriiepoaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCycHasi KucioTa). [lpupoaHple HCTOYHHMKH  YIIIEBOJOPOAOB  (YroJib,
IPUPOAHBIN ra3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYEeCKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yrieBojax — U UX POJM B KU3HU 4eloBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYECKUX M HEOPTAaHUUECKUX COCTMHECHU.

Kpemunuii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, MOJIYyUYCHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOmme mnpeacraBieHus 00
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIICHHOCTH. BaxkHel e CTpouTeIbHbIE MaTepUaIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. IIpodiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHue 00pa3IioB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX pEaKIMi Ha XJIOPUI-UOHBI M HAOJIIOJCHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpa)karolirue (Pu3ndecKkue U XMMHUUYECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pasuamu XJIOPHIOB (raJOreHHoB),
O3HAKOMJIEHHE C oOOpa3ramMu cepbl H €€ COCIUHCHUSIMH (BO3MOIKHO
WCIIOJIb30BAaHNE BHJIEOMATEPHANIOB), HAONIOJCHHWE TMpoliecca OOyTIIMBaHUS
caxapa moJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KaueCTBEHHOW peakiuu Ha CcynbhaT-uoH ¢ HaOMI0JIeHUe TMpu3HaKa e€
MPOTEKAHUs, 03HAKOMJICHHE C (DU3UYECKUMH CBOMCTBAMHU a30Ta, (ochopa u ux
COCNMHEHWA (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0OpasiamMu
a30THBIX U POCPOPHBIX yIOOPEHMUIA, TIOyIeHHE, COONpaHne, paclio3HaBaHUE U
M3y4eHUE CBONCTB aMMMAaKa, TMPOBEICHHE KAYECTBEHHBIX PEaKIUi Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHHUE TNPU3HAKOB UX TMPOTEKAHHUS,



B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHUACOMATEPHATIOB), H3YYEHHUE MOJCIEH KPUCTALIHYECKUX
pemérok anMasa, rpaduTta, QyaepeHa, 03HaKOMJICHHE C TIPOLIECCOM aJICOPOITUU
PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTrasa,
oJTydeHue, CoOupaHue, pacro3HaBaHue U U3y4eHHE CBOMCTB YIJICKHUCIIOTO rasa,
IIPOBEJICHNE KAUYECTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yUCHHE
MPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHME C NPOAYKIHUEH CUIMKATHOU
MPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxkHenime
HEMETaJUIBI U UX COEOUHEHUS.

MeTaJiIbl 1 X COEeAMHEHHUS

OO6miass XapakTepUCTUKAa XUMHUYECKHUX DJJEMEHTOB — METaJUIOB Ha
OCHOBAaHUU MX MOJ0XeHUs B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa u ctpoeHusi aroMoB. CTpoeHHEe MeTa/uioB. MeTtajuinueckas
CBSI3b M METAJUIMYECKasd KPUCTALIMYECKAS PEHIETKA. DIECKTPOXUMUYECKUN PsIjT
HAaNpsDKEHUM MeTauioB. PU3MYECKME M XMUMHUYECKHME CBOMCTBA METAJUIOB.
OO6mue crocoObl TOJIydeHUS MeTauioB. [loHSATHE O KOPpO3WMH METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTBI HMX OT Koppo3uu. CruiaBbl (CTaib, YYT'YH,
JTIOPAIIOMUHUM, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IlemouHbIle MeTAILIBL: TTOJIO)KEHUE B [Iepnoinueckoi CuCTEME XUMAYECKUX
sanemeHTOB [. 1. MeHnneneeBa, CTpO€HUE UX aTOMOB, HAXOXIAECHUE B IIPUPOJIE.
duznvecKre U XUMHUIECKHUE CBOMCTBA (Ha MpuUMepe HaTpus U Kajus). OKCUIBI U
TUJIPOKCHUBI HATpus U Kanus. [IpuMeHeHHe MIEIOYHBIX METANIOB W HX
COCJIMHCHMH.

[[lemouyHo3eMeNbHBIE METAJIbl MarHud W KaJIbLUMK: IIOJIO)KCHHUE B
[lepuoanueckon cuctemMe xuMudeckux sneMeHToB 1. 1. MenaeneeBa, crpoenue
UX aTOMOB, HaxoxJaeHue B mpupoge. Pusnmueckne U XUMHUYECKHUE CBOWMCTBA
MarHus W Kajblidsg. BakHeWmmme coeauHeHUs] KaibIUs (OKCHA, THAPOKCHI,
coutn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHECHUS.

AmomuHuii: nosioxkeHue B llepuoanueckodl cucteMe XMMHUYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOWMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJIa U TUAPOKCHUIA AITFOMUHUA.

Keneso: nonmoxenue B Ileppognyueckoi CUCTEME XUMHUYECKUX SJIEMEHTOB
. 1. MenzneneeBa, CTpOCHHE aToMa, HaXOXKJICHUE B npupoje. Pusnyeckue u
XUMHYECKHEe CcBoMcCTBa xkene3za. Okcuapl, THApoKcHapl u coiu keneza (1) u
xenesa (l11), ux cocra, cBOWCTBa U MOTyYECHUE.

Xumuyeckuii IKCnepuMeHm:

O3HAKOMJICHHE ¢ oOpaslaMHd METaJNIOB M CIUIaBOB, UX (DU3NYSCKUMU
CBOMCTBaMH, W3Y4YEHHUE PE3YJIbTAaTOB KOPPO3WU METAJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KaJIBIIUS W HATpPUs C BOJIOH (BO3MOXKHO HCIIOJB30BAaHHUE BHACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOW BOJIBI, MPOIIECCA TOPECHUS KETIE3a B KUCIOPOJIE
(BOBMOXXHO HCHOJIb30BAaHUE BHJICOMATEPUANIOB), TMPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMM HA MOHBI: MarHusl, KaJbIUs, AITIOMUHUS, [IUHKA, KeJe3a
(I u xenesa (1), menu (1), HabGrOAEHUE U OMMCAHKME TIPOIIECCOB OKPAIIMBAHUS
IJIAMEHU HWOHAMHM HaTpHs, Kalusd WU Kbl (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEPHANIOB), HCCleAOBaHHEC aM(OTEPHBIX CBOMCTB THAPOKCHIA
ATFOMUHUS U TUAPOKCHUJIA IIUHKA, PEIICHUE YKCITIEPUMEHTAIIBHBIX 3aJ]1a4 10 TEME
«BaxkHelme MeTauIbl U UX COSTUHEHUS.

XuMHS M OKPYKAKOLIAA cpeaa



BemiecTBa u Marepuainbl B TOBCEHEBHOW >KM3HU YesoBeka. be3zomacHoe
WCIIOJIb30BaHUE BEIICCTB U XUMUYECKHUX peakiuii B ObITy. [lepBas momoiipb npu
XUMHUYECKUX 0)KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH cpebl (MpeieabHas JomyCcTUMas
KOHIIEHTparus BemiecTs, nainee — [1/1K). Posib xumuu B penieHnn 3K0J0THIECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

H3ydeHHue o0pa3lioB MaTePUAIOB (CTEKIIO, CTUIABbI METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meoscnpeomemmnule ceazu

Peanmzanust MexnpeaMeTHBIX CBS3ed MpU U3YYCHUH XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIIOIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYUHBIX
MOHSATHUM, TaK ¥ TIOHATUM, ABJISIONTAXCS CUCTEMHBIMHU JJI OT/ICJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHATHS: HAYYHBIN (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, Kiaccu(uKamus, IepUOJUIHOCTh, HaOI0JICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPCHHE, MOJICb, SBJICHHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTCPHAIIHI.

dusmka: Marepus, aToMm, 3JCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIH]I,
U30TOIIbI, PaJMOAaKTUBHOCTh, MOJICKYJa, SJIEKTPHUUYCCKUMA 3apsij, MPOBOIHUKH,
MOJYTIPOBOAHUKH, JHUAJECKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSITHME  BeEIecTBa, TIa3,  pacTBOpP, PacTBOPUMOCTb,
KpUCTAJNTMYECKass pPEImETKa, CIUIaBbl, (PU3HYECKHUE BEIMYHMHBI, CIUHHIIBI
U3MEPEHUS, KOCMHUYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6mocdepa, SKOCUCTEMa, MUHEPAJIbHBIC
yI00peHUsI, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbIC BEIISCTBA.

['eorpadms: armocdepa, rumpocdepa, MUHEpadbl, TOPHBIC IMOPOMIBI,
MOJIC3HBIE NCKOMAaeMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMbl OCHOBHOI'O OOIIETro
00pa3oBaHUs JOCTUTAIOTCSA B X0Jie OOYYCHHUS XUMHH B €IMHCTBE Y4eOHOH U
BOCMIUTATEIIBHON  JIESTEIbHOCTH B COOTBETCTBHUM C  TPAJAULIMOHHBIMU
POCCHICKMMHU COLIMOKYJBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IPUHATHIMA B OOIIECTBE MPaBWJIAaMH U HOPMaMH IMOBEJACHHUS M CIIOCOOCTBYIOT
porieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMAIM3AIIMK O0yJarOITUXCS.

JIngyHOCTHBIE ~ pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTH  OOyYarOIIUXCS
PYKOBOJCTBOBAaTbCS CHCTEMOW IIO3UTHMBHBIX IIEHHOCTHBIX OpHUCHTAlMd U
pacIIMpeHue OMbITA ICSITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpmoTHMYECKOro BOCIMTAHUSA.

HEHHOCTHOTO  OTHONIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIWIO, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HAyKU B ’KU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BJIaJIETh JTOCTOBEPHOM
uHbopMalell 0 TMepefoBbIX JOCTIKEHHSIX M OTKPBITHSIX MHPOBOH H
OTCUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTM B HAy4YHBIX 3HAHMUIX 00
yCTPOMCTBE MUpPa U OOIIECTRA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIECHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4ECOHOMCCIIEIOBATEICKOM, TBOPUECKOM W  JPYruX BHJIAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JESATEIHHOCTH TMPHU
BBITIOJIHEHUM YYEOHBIX, IMO3HABATENIbHBIX 3aJ/1ay, BBIIIOJIHEHUH XHUMHYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TPOEKTOB,  CTpEMJICHUS K
B3aMMOIIOHUMAHMIO ¥ B3aUMOTIOMOIITH B MIPOIIECCE ITOM yueOHOM IeATeNbHOCTH,
TOTOBHOCTH OILICHUBAaTh CBOE TOBEJAEHHWE U MOCTYNKH CBOUX TOBApHUIIEH C
MO3ULIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHE MPEJCTABIICHHS O BEIIECTBE U XMMHUYECKON pEaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIME
OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIE MOTUBBI, HANPABJICHHBIE HA MTOJTYYE€HHE HOBBIX 3HAHUM 10
XUMHH, HEOOXOMMBIC I OOBSICHEHUS HAOJIIOAAEMBIX MPOIIECCOB U SBIICHUH,
M03HABATENIbHOM, NH()OPMAITMOHHOW M YUTATEIBCKON KYIbTYpbI, B TOM YHUCIIE
HABBIKOB CaMOCTOSATEIHLHOM paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU
JTUTEPATYPOH, MOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpEeC K OOYYEHHWIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOM U  HCCIEI0BATEIHCKOM
NeSTeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH U YPOBHS O0Y4YEHUS B
JIaJIbHCUIIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTH >XU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKU HA 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIECACTBUI U
HETMIPUSITUE BPEIHBIX TNpPUBBIUEK (YMOTPEeOJEHUS aJIKOroJisl, HApPKOTHUKOB,



KypeHHsI ), HeOOXOIUMOCTU COOJTFOICHHUS TTPaBHII O€30ITaCHOCTH MPH 0OpallieHUN
C XMMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM JKU3HU,

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3YUYEHUIO Mpodeccuit M Tpyla pa3IudHOTO
ponaa, yBaXXE€HHUE K TPYIy U pe3ysibTaTaM TPYIO0BOH JIEATEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHWHM MO XUMHUU, OCO3HAHHBIA BBHIOOD
WHIMBHUAYAJIbHOW  TPACKTOPUM MPOAOJDKCHHS 0o0pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
nOTpeOHOCTEH, ycremHol MpopeCCUOHATILHOW JEATCIBHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHUM, TOTOBHOCTH aJalTHPOBAThCA B MPOheCcCHOHAIBHOM
cpene;

6) 3K0JI0rH4ecKOro BOCIIUTAHUSI:

AKOJIOTMYECKHU 11e71ec000pa3HOe OTHOIIEHHE K MPHUPOJE KaK HUCTOYHHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, MIOHMMaHNE IIEHHOCTH 3/I0POBOTO
u Oe3omacHoro obpasza »KWU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
($u3HMUEeCKOMY U MCUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS
npaBuil OE30IaCHOTO TMOBEJEHUS Tpu paboTe C BEIIEeCTBAMHM, a TaKXe B
CUTYaIIMSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4aeMble MPU U3YUYECHUU XUMUH, 15
pelIeHUsT 3aJlay, CBSI3aHHBIX C OKPYXKAIOWIeW MPUPOTHON Cpemout, s
MOBBIIICHUS YPOBHS DKOJIOTHUECKOW KYJIbTYPhI, OCO3HAHMS TJIOOAIBHOIO
XapakTepa AKOJIOTMUECKUX MPOoOIIeM U ITyTel UX pelIeHuUs MOCPEICTBOM METOIOB
XUMUH, DKOJOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATbHCS UM B
MO03HABATENIbHON, KOMMYHUKATUBHON U COIIMAIBHON MTPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMEeTHBIX pe3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMA, IPOIECC, SKCTIEPUMEHT U IPYTOE. ), KOTOPHIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETaxX U MO3BOJIAIOT Ha
OCHOBE 3HAHUN M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM
HAy4YHOW  KapTUHE MHpa, ¢  YHUBEpPCAJbHbIE  Yy4eOHBbIE  JIEHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHUBHBIE, pEryJsITUBHBIC), KOTOpbIE
obecrieunBalOT  (OPMHUPOBAHHE  TOTOBHOCTH K  CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU e TeIbHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS

ba3zoBble 1ornyeckue AeMcTBUA:

YMEHUSI KCIOIB30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHHUH
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbIS
IPU3HAKH, YCTAHABJIUBATH B3aUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIB30BATh
TOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUU JIJ151 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
yCTaHaBIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU WU3y4YEHUS,
CTPOUTH JIOTHYECKHUE pacCyXlIeHus (MHAYKTUBHBIC, JCAYKTHBHBIC, TIO
aHAJIOTUM), IeJIaTh BBIBOJIBI M 3aKIIFOUCHUS,

yMEHUE TPHUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (MPEAMETHBIC U
METaNpeIMETHBIE), CUMBOJUYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3YyEMbIE B
XUMUH, TPeoOpa30OBbIBATh IMUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABJICHUS] — XUMUYECKHI 3HaK (CHMBOJI DJIEMEHTA), XUMHu4ueckas hopmyia
1 ypaBHEHHWE XMMHUYECKOU PEaKIMU — MPHU PElIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIBHBIX MPEICTABICHUHN BBISBIISATH U XapaKTEPU30BaTh
CYIIIECTBEHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U



XUMUYECKUX PEaKLUid, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIEACTBEHHBIE CBSI3U M MPOTUBOPEYUS B U3yYAEMBIX MPOLIECCAX U ABICHUSX.

Ba3oBnle ucciieqoBareLCKue 1eCTBUSA.

YMEHHE UCIOJIb30BATh MOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TAaKXKe€ B KAadyeCTBE OCHOBBI ISl (DOPMUPOBAHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHre ONbITa MO IUIAHUPOBAHUIO, OPTraHU3AIMHU U MPOBEICHUIO
YUYEHMUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM IHpollecca,
CaMOCTOSITENILHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IICHUS
Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, aHAIU3UPOBATH U HMHTEPIPETUPOBATH HUHGOPMALUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEICTABICHHUS, TOTYy4aEMYI0 U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAS JIUTEpAaTypa XHUMHYECKOTO COJACp)KaHUSA, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTHUECKH OIEHHWBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;

yMEHUE MPUMEHSTh Pa3Iu4HbIe METOJIbI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIUMBIX JIJISl BBITIOJIHEHUS
y4eOHBIX U NMO3HABATEJIbHBIX 33]1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HCIOJIB30BaHUA MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO UCIIOJIb30BaHUS PA3IUYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIBLHO BBIOMpATh ONTUMAJBHYIO (OpPMY TMpEACTaBICHUS
uH(bOpMaIIUU U WUTIOCTPUPOBATH pEIIacMbie 3aJa4l HECJIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh U AaHAJIM3UPOBaTh B IMpoIlecce Y4eOHOU W
UCCJIeI0BATEIHCKOM JIEATEIbHOCTH HH(OPMAITUIO O BIUSHUH TPOMBIIIEHHOCTH,
CEJIBLCKOr0 XO35MCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPYKAOWIEH MPUPOIHOU
Cpenpl.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE N1eHCTBUS:

yMEHUSl 3a7aBaTh BOMPOCHI (B Xoja€ Auanora M (WMjaM) AUCKYCCHH) TIO
CYIIECTBY OOCY>KmaeMoil TeMbl, (OpMYIUPOBATh CBOM  TPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMIOJIHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATh IMOJYYECHHBIE PpPE3yJNbTaThl IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; [eJIaTh MPE3ECHTALUI0
PE3YIHTATOB BBHIOJTHEHHUS XUMUUYECKOTO IKCTIEpUMEHTa (JTa00paTOPHOTO OMBITA,
nabopaTopHOM pabOThl MO HCCIEJOBAHUIO CBOMCTB BEIECTB, Yy4eOHOTO
IPOEKTA);

yMEHUSI y4eOHOTO COTPY/JHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M  UCCIEAOBATEIbCKOM  JEATEIIbHOCTH IPU  PELICHUH
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00CyXIeHus, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHMHAITUS
COBMECTHBIX JCHCTBHI, OIpEACICHUE KPUTEPUEB MO OIEHKE KayecTBa
BBITIOJTHEHHOH paOOTHI U APYTHE).

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSATENIbHO ONPENENATh UEIU JESITEIbHOCTH, MIJIaHUPOBATH,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MPU HEOOXOJIUMOCTH KOPPEKTUPOBAThH CBOIO
JeSTeILHOCTD, BRIOUpATh Hanbosiee 3PpheKTUBHBIE CIIOCOOBI PEIIeHUsT YICOHBIX
Y TO3HABATENIbHBIX 337a4, CAMOCTOSITEJIbHO COCTAaBIIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPHU BBINOJHEHUU 3aJaHUN C YYETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMSIX,



OIICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yJibTaTa 3asBJICHHOMN 1I€JIM, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMble B YCIIOBUM 3aJaHUI.

INPE/IMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB II0 OCBOCHHUIO 00s3aTEIHLHOIO
COJICp)KaHMs, YCTAaHOBJIEHHOIO JaHHOUM (denepanbHOl pabodeil MmporpaMmon,
BBIJICJISIIOT: OCBOCHHBIE O0YUYarOIIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUl, crenuduyeckue Ui TpeAMETHOM 001acTH  «XHUMHS», BUIBI
JNEATEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEPHpPETalNH,
mpeoOpa3oBaHUIO M IPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSX.

K koniy oOydeHus B 8 kJiacce IpeaMeTHBIC pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMEHHIM:

® PpACKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHWYECKUHN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(omHOpOAHAS U HEOJTHOPO/IHAS ), BAJIGHTHOCTh, OTHOCHUTEJIbHAS aTOMHAS
Y MOJIEKYJISIPHASI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAsA Macca,
MaccoBasg HOJISI XMMHUYECKOTO JJIEMEHTA B COCIMHECHUH, MOJISIPHBIN
00BbEM, OKCHJI, KHCJIOTAa, OCHOBaHHUE, COJb, JJICKTPOOTPHUIIATEIIBHOCTD,
CTEIICHb OKHUCJICHUS, XMMHUYECKas peakius, KiacCu(uKamus peakiiuii:
pEaKkMu COCIVUHCHUSA, PEAKIMUU PAa3JIOKCHUS, PEAKIUHU 3aMEIICHHUS,
peakiuy 00MeHa, 9K30- 1 IHA0TEPMHUUECKHE PEAKIINU, TETUIOBOM 3P HEKT
peaKkIuy, SO aToMa, JICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTalb,
pagdyc aroMa, XUMHMYECKas CBs3b, IOJSApHAs M HENoJsIpHas
KOBAJICHTHasi CBA3b, MOHHAs CBS3b, HMOH, KAaTHMOH, AHWOH, PacTBOpP,
MaccoBas J0Jis BerecTBa (IIPOIeHTHAs KOHIIEHTpAIIUs) B pacTBOPE;

® WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHWMHWYECKUX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMMCAHUM BEILIECTB U UX MPEBPAILICHUI;

® ICIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JJIS COCTaBJICHHUS (HOpMYII
BEIIIECTB M YPABHCHUN XUMHYECKUX PEaKIU;

® OIpeesaTh BaJJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COSAMHEHUSX,
CTEIICHh  OKHCJICHHS DJIEMEHTOB B  OHHApHBIX  COCIUHCHHSIX,
MIPUHA/IJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAMHEHUM MO
dbopmynaMm, BHUJ XHUMHYECKOM CBsI3M (KOBaJlcHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuomnueckoro 3axkona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MMOHUMAHHUE TMEPUOJUYECKON 3aBUCHMOCTH CBOWMCTB
XAMHUYECKHUX BJIEMEHTOB OT UX MOJIOKEHMS B [leproanyeckon cucreme,
3aKOHOB COXPAHEHMSI MACChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHa ABOTrajipo;

® OMNMCHIBAaTh M XapaKTEpU30BaTh TaOIMuHy0 (opmy Ilepuoamdeckoit
CHUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jiiuaTh TOHSATUS «IJIaBHas
noarpymma (A-rpynma)» u «nodounas noArpynna (b-rpymnma)y», masbie
1 OOJIBIINE MEPHOJIbI, COOTHOCHTh 0003HAYCHUSI, KOTOPhIE UMCIOTCS B
tabiuie «llepuogmyeckas cucrema XuMUYeckux siemenToB JI. .
MenpeneeBay C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sAapa, oOIee YHcIiIo
3JIEKTPOHOB U PACTIPEACIICHUE UX 1O JICKTPOHHBIM CJIOSIM);

e Kiaccu(UIUpPOBaTh  XHUMHYCCKHE DJICMEHTHI, HEOPTraHUYECKHUE
BEIIIECTBA, XUMHUECKHE PEAKIIUHU (110 YUCIY U COCTaBY YYACTBYIOIIHNX B
PEaKIMK BEIIECTB, M0 TETUIOBOMY 3P deKTy);



K

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUECKHE CBONCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOJTBEpXKIas  OMHCAHWE  MPUMEPaMHU
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX PEAKIIHIA;
NPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX
Ka4yeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TIPOTEKAaHUS XUMHYECKHUX
NPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o ¢opMyiie
COCIMHEHMS, MacCOBYIO JIOJIIO BEIIeCTBA B pacTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON PEaKIny;

IPUMEHATh OCHOBHBIC OIEPAIlMH MBICIUTEIBLHOW JACSITEIFHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3aIHIo,
KJIaCCU(PHUKAIUIO, BBISIBJICHUE MPUYUHHO-CICICTBEHHBIX CBS3CH — IS
W3yYCHUs CBOWCTB BEIIECTB M XWMHYCCKUX PEaKIIHid, €CTECTBEHHO-
Hay4yHbIE  METOJIbI  TO3HAHUS —  HAONIOJEHHE, HU3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN );

ClieloBaTh  IpaBUjiaM  ITIOJIb30BAaHUS XMMHUYECKOM Mocyaod U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKXKe MpaBWIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMH I10 BBIMOJIHEHUIO
1a00pPATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUI0 U COOUPAHHIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
PACTBOPOB C ONPENCIEHHON MAaCCOBOM JI0JIEU PACTBOPEHHOIO BEILIECTBA,
IUTAHUPOBATh W MPOBOJUTH XMUMHYECKHE OKCIEPUMEHTHI IO
pacmo3HaBaHUIO PACTBOPOB IMIEJIOYEH U  KHUCIOT C IOMOIIBIO
UHIMKATOPOB (JIakMyc, peHoipTanienH, METUIOPaHX U JIpyTue).

KOHIly oOyueHus B 9 KJiacce TMpeJMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHA: XUMUYECKUI
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHMOH, aHHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIIMsl, XUMUUECKasi CBA3b, TEMIIOBOM d(PeKT
peakiMu, MOJIb, MOJIAPHBIM  00BEM, pacTBOp, DJIEKTPOJHUTHI,
HEDJICKTPOJIUTHI, IEKTPOJIUTHIECKAS TUCCOLMALINSA, PEAKIMU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHCJIUTEIb, BOCCTAHOBUTEJb, OKHUCIEHUE U  BOCCTAaHOBIICHUE,
ajoTponus, aMOOTEPHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAs, HIOHHAS,
METAJUIMYECKAs1), KPUCTAJUIMYECKas pelmeETKa, KOPPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWH, IPEACIbHO JOMyCTUMAs
koHueHtpanus [I/IK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATUU U
MPUMEHSITh 3TU NOHATHS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUIA;
WCIIOJIh30BaTh XMMHYECKYI0 CHUMBOJIUKY I COCTaBJICHHUS (POpMYyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPEAEIATH BAJICHTHOCTD U CTENIEHb OKUCIIEHUSI XUMHYECKUX DJIEMEHTOB
B COEQMHEHUAX PA3JIUYHOrO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUM 1o (hopmysiaM, BHJI XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsA, METAJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHMUSIX, 3apsi]] MOHA 110 XUMHYECKOU (popmyIie, XapakTep Cpebl B
BOJIHBIX pacTBopax HEOPraHUYECKHUX COEJIMHEHU, THIL
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;



packpsiBath cMbIca Ilepuommueckoro 3akona JI. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATh W XapaKTepU30BaTh
Tabnunyto Gopmy Ilepronnyeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas moarpynna (A-rpynmna)» u «mnoOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPhIE HMEIOTCS B MEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB XHMMHYECKHUX
AJIEeMEHTOB (COocTaB W 3apsja sapa, oOIIee 4YHUCIO DJIJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUN B
npeenax MajbiX EPUOJIOB U TJIABHBIX MOATPYIII C YI4ETOM CTPOSHUS UX
aTOMOB;

KJaccu(UIMPOBATh ~ XMMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE peaKINK (M0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIJIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTEICHEH
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAasi OIHUCAHUE
IpUMEPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMUYECKUX PEaAKIUi;

COCTABJISITh YPaBHEHUS DJIEKTPOJUTUYECKONW JUCCOLMALUUA KHUCIIOT,
mIeJIo4el W CoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS pEaKIui
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYILIECTBOBAHHME T€HETHUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PaCKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MIOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIUid;
IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XMUMHUYECKUX IMPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJIeMEeHTa Tmo Qopmylie
COCIMHEHUS, MACCOBYIO [IOJIIO BEIECTBA B PacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

coONo/IaTh  MpaBWJIa  TOJIb30BAHUS ~ XMMHYECKOM TOCYI0M U
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMH II0 BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BENIECTB (aAMMHAaKa U yTIEKUCIOTO Ta3a);

IPOBOJUTh  PEAKIMHU, TOJATBEPKAAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHI-, OPOMH/I-
, noaua-, kapooHat-, pocdar-, cunukar-, cyabdar-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHHUSI ¥ MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIMH MBICIUTEIILHON JCSITEIBHOCTH —
aHaJgu3 ®W CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEMaTH3aIUIo,
BBISIBIICHHE TTPUYMHHO-CIICICTBEHHBIX CBS3E€H — ISl M3yUYCHUS CBOWCTB
BEIIECTB W XWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC METO]IbI
MO3HaHUS — HaOIO/IEHNEe, U3MEPEHUE, MOJICTUPOBAHHUE, IKCIICPUMEHT
(peayIbHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NMPOrpamMMbl padoThI padoTbI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUS 5 5 bubnuorexa [JOK
' Y [IPAKTHYECKON https://m.edso00.ru/7f41837¢c
JESTEIIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso00.ru/7f41837¢
Uroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
21 Boznyx. Kucnopon. 6 bubnuorexa [JOK
' [TonsiTre 06 oxcuaax https://m.edso0o.ru/7f41837c
99 Bonopona.Ilonsrue o 8 1 bubnuorexa [JOK
' KUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bopna. PacTBopsl. c 1 1 bubmuorexa [IOK
' [TonsTre 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl Eub OK
2.4 HEOPraHUYECKUX 11 1 1 mommorexa L1

COeTUHEHNN

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

Wroro mo paszneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xummndeckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU

[lepuoauueckuii 3aK0H U

Ilepuonnueckas cucrema
bubmuoreka [JOK

Nl
3 XHMHIHECKHX 5JICMCHTOB / https://m.edsoo.ru/7f41837c

. . Menpneneena.
Crtpoenue aToma

XUMHYECKASA CBI3b.

3. OKHCITUTENTBHO- g 1 bubmuoreka [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢
peakuuu
bu6mmoreka [IOK
4
TOTO 10 pasAeiy 15 https://m.edso0o.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo0.ru/7f41837¢c

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

9 KVIACC

HaumeHoBaHue KosaunuyectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MpOrpamMmbl padoThbI padoTbI
Pa3nes 1. BemecTBo U XMH4YecKkHe peakiun
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 Bubmmorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaKIuii
DIEeKTPOTUTHIECKAS
13 JTUCCOLIAINA. 8 L 1 bu6mmoreka [JOK
' XUMHUECKUE PEaKIHU B https://m.edso0.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Pa3nes 2. HemeTaibl M X COeIMHEHHS
OO0mas xapakTepuCTHKa
Paictep Bu6nuoreka LIOK
2.1 XUMUYECKHUX AJIEMEHTOB 4 1
https://m.edso0.ru/7f41a636
VIIA-rpynnsl. [anorenst
59 OO0m1as XxapakTepucTUKa 6 bubmuorexa [JOK

XUMHUYCCKUX 3JICMCHTOB

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

VIA-rpynmnsl. Cepa u eé
COCIUHCHUA

OO01as xapakTepuCTHKa

53 XUMHUYECKHUX 3JIEMEHTOB 7 bubmuorexa [JOK
' VA-rpymimst. A3or, https://m.edso0.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO61as xapakTepuCcTHKa
ec JJICMEHTOB
yy | e mewermon | Bumorexa LIOK
' rp}:mm' 1Iepos https://m.edso00.ru/7f41a636
KPEMHHN U UX
COCIMHEHUS
Uroro no pazneny 25
Paznen 3. Merajiibl U MX COeTMHEHMSI
31 O6mue cBoiicTBa 4 bubnuorexa [JOK
' METaJLIOB https://m.edso00.ru/7f41a636
3. Baxneiie MmeTauibl U 16 bu6mmorexa [IOK
' UX COEMHEHUS https://m.edso0o.ru/7f41a636
Hroro mo paszneny 20

Paznen 4. Xumus 1 oKpyskamomas cpeaa

41 BemectBa u matepuansl B 3 bu6nmoreka [JOK
' JKM3HHU Y€J0BEKa https://m.edsoo.ru/7f41a636
Htoro mo pazneny 3
buo OK
PesepBHOE Bpems 3 nosmotexa I

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
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KounyecTBO 4acoB DJIeKTPOHHbIE
1| Hara uudposbie
Tema ypoka KonTpoabHblie IIpakTuyeckue
/ Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
n pecypchbl
[Tpenmer xumuu. Ponps xumuu B bu6nuoreka [IOK
1 JKU3HM 4esoBeka. Temna u 1 https://m.edsoo.ru/ff0d21
BEILIECTBA Oc
[TonsiTre 0 METOIaX MO3HAHUS B bubmorexa HOK
2 8 1 https://m.edso0.ru/ff0d22
XUMHH
e
[TpakTuyeckas pabora Ne 1
«IIpaBuna paboThl B 1abopaTopuu bubmorexa HOK
3 P < P patop 1 https://m.edsoo.ru/ff0d23
U Ipu€MBI 0OpaleHus ¢ dc
1a60paTOPHBIM 000PYTOBAHUEM) o
YucThle BelecTBa U CMecu bubmorexa HOK
4 m . 1 https://m.edsoo.ru/ff0d26
Crioco0b! pa3ieneHus cMecen ca
[TpakTuyeckas padora Ne 2 bu6muoreka [JOK
5 «Paznenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH MOBAPEHHON COJIN)» c8
bubnunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c



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

XuUMHUYECKHUe AJIEMEHTHI. 3HAK! bubnuorexa [JOK
7 (CMMBOJIBI) XUMUYECKUX https://m.edsoo.ru/ff0d2b
JIIEMEHTOB e8
bubnunorexa LIOK
8 [IpocTble U ClIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubmnoreka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIEeCTB. XUMHUYecKas hopmyia bubmorexa LOK
10 ' pMyJa. https://m.edsoo.ru/ffod2ea
BanenTHocTh aTOMOB .
XUMHYECKHX DJIEMEHTOB B
OTHocUTeNbHAs aTOMHAas Macca. but6mmoreka [IOK
11 | OtHocuTenbHAS MOJIEKYJISIpHAs https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBas 1011 XMMUYECKOTO bubmorexa HOK
12 A https://m.edso0o.ru/ff0d35
AJIEMEHTa B COEMHEHUH oc
bu6nuorexa [IOK
K cTBa. MoJib.
13 OJIMFICCTBO BEMIECTD e https://m.edsoo.ru/ff0d52
MousipHas macca
30
duznyeckne 1 XUMAYECKHE bubmorexa LIOK
14 https://m.edsoo.ru/ff0d37f

SBIeHUS. XUMHUYecKas peakuusa

a



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

[Tpu3Haky U yCiIOBUS MPOTEKAHUS

bubnunorexa LIOK

15 . https://m.edsoo.ru/ff0d3a
XUMUYECKHUX PEaKIuid 16
3aKoH COXpaHEHUsI MaCChl bu6muoreka [IOK

16 | BemecTB. XuUMHUECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHMUS 88
Berancienus konmudecTBa, MacChl bubnuorexa [JOK

17 | BewecTBa MO ypaBHEHUSAM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIHii 08
Knaccudukanuss XuMuaeckux

€aKIMil (CoeIMHEHUS bubmorexa LOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3NoKeHUs, 3aMEIICHHUS, 4
oOMeHa) 4
M. B. JIOMOHOCOB — y4€HBlii- bubnmnoreka [JOK

19 | osumuknonexuct. O6o0IICHNE U https://m.edsoo.ru/ff0d40
cHCTEMATH3ALMs 3HAHUIMA cd
Konrtponsnas padora Nel o treme bubmuoreka [JOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3ayx — cmech razos. Cocras but6mmoreka [IOK

21 | Bo3myxa. Kucmopon — sneMeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
®dusnyeckue 1 XUMHIECCKUE
CBOMCTBA KHCJIOPOJIa (peaKIuu bubmorexa [JOK

22 P b https://m.edsoo.ru/ff0d46

OKHCJIeHus, Topenue). [lonstue
00 okcugax

14



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

Croco0bl nosty4eHus KUciaopoaa
B J1abopaTopuu U

but6mmoreka [IOK

23 https://m.edsoo.ru/ff0d49
NPOMBIIIICHHOCTH. [IpuMeHenune 79
KHCIIOpoJia o
TennoBoit 3¢ ekt XuMuIecKoi
peaKkuuu, MOHATHE O bu6muoreka [IOK

24 | TepMOXMMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- U DHJIOTEPMUYCCKHX 90
peaKIusax
TormuBo (He(Th, YrOiIb U METaH). bubnmnoreka [HOK

25 | 3arps3HeHue Bo3Jyxa, CHOCOOBI https://m.edsoo.ru/ff0d4c
€ro MpeIoTBpAIICHUS 4a
[IpakTuueckast padora Ne 3 o
teme «llonydenue u cobupanue bubmorexa HOK

26 i https://m.edsoo.ru/ff0d4ae
KHCJIOPO/ia, U3yYEeHHE ero 5
CBOICTBY» B
Bonopon — anemeHT u mpocTtoe bubmmoreka LIOK

27 | BemecTtBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pupoje do
du3nyeckrue U XUMUYECKHE bubnunoreka LIOK

28 | coiicTBa Bogopoza. [lpumenenne https://m.edsoo.ru/ffod4d
BOZIOpOZIA do

but6mmorekxa [IOK
29 | TloHsATHE O KHCTIOTaX M COJIAX https://m.edsoo.ru/ff0d50

d2



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

CniocoOsI 1oTy4eHus1 BOAOPO/Ia B

bubnunorexa LIOK

30 https://m.edsoo.ru/ff0d4d
nabopaTopuu 40
[TpakTuaeckast padbota Ne 4 o EuG 1IOK
noInoTeKa
11
31 reve «llonyuenue u codupanne https://m.edsoo.ru/ff0d4f4
BOJIOPOJIa, U3YUCHHE €rO 5
CBOMCTB» -
Monsipabiii 00bEM ra3oB. 3aKoH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoranpo %
Brrunciaenus 00n€ma, KoJIHu4ecTBa
BEIECTBA a3a [0 €ro U3BECTHOM bubmaorexa LIOK
33 y https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU 20
00BEMY o
Breruucienust 0066MOB ra3oB 1o
bu6nuorexa [IOK
YPaBHEHHIO PEaKIMy Ha OCHOBE _
34 . . https://m.edsoo.ru/ff0d57
3aK0HA OOBEMHBIX OTHOIIIEHUH 08
ra3oB T
dusznueckre 1 XUMHUUECKUE Brbmuorexa LIOK
35 . https://m.edsoo.ru/ff0d58
CBOICTBA BOJBI 74
. bubmuoreka [{OK
il
36 Cocras ocnoanuii. Ilonatne 06 https://m.edsoo.ru/ff0d59
WHINKATOpaxX 62
Bopa xak pacTBopuTeib bubmorexa LIOK
37 PACTBOPHTEIE https://m.eds0o.ru/ff0d5h

Hacerimiennbie 1 HEHACKIIICHHBIE

40



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

pactBopbl. MaccoBas 101
BELIECTBA B pacCTBOPE

[Tpaktuyeckas padora Ne 5 o
teme «IIpurorosiieHrE pacCTBOPOB

but6mmoreka [IOK

38 . . . https://m.edsoo.ru/ff0d5e
C omnpeenEHHON MaccoBOM J10JIei ba
PacTBOPEHHOIO BEILLIECTBA» _
KonTponbnas paborta Ne2 o teme bubmorexa HOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxa. Boga» 4
OKcupl: cocTaB, KiaccuGuKanus bubmorexa HOK
40 ' ’ ’ https://m.edso00.ru/ff0d66
HOMEHKJIaTypa
de
ITony4yenue u XUMUYECKUE bubnmnorexka HOK
41 | cBOMCTBaA KMCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHIIOB de
bu6nuorexa [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJaccuukanus, HOMEHKJIATypa ca
bu6nuorexa [IOK
[Tony4yenue n XumMu4ecKue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI ca
bubnunorexa LIOK
KucnoTsl: cocras,
44 https://m.edsoo.ru/ff0dfee
KJaccudukanms, HOMEHKIIaTypa 9
but6mmorekxa [IOK
[TonyyeHnue u XuMU4eCcKue
45 https://m.edsoo.ru/ff0dfee

CBOMCTBA KUCJIOT

2



https://m.edsoo.ru/ff0d5eba
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
https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa, bubnuorexa [JOK

46 | cmocoObl MoTy4YCHHS, https://m.edsoo.ru/00ad94
XHMHYECKHE CBOMCTBA 74
[TpakTuyeckas padora Ne 6.
Pemienne skcniepruMeHTaIbHBIX bu6muoreka [IOK

47 | 3amad o teme «OCHOBHBIC https://m.edso0.ru/00ad9b
KJIACChI HEOPTaHUYECKUX ic
COEIMHEHUI»
['eneTndeckas CBA3b MEXKAY bubmuorexa [JOK

48 | kiaccaMu HEOpPraHMYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUI 50
O000I11IeHNE U CUCTEMATU3AIUS Bubmaorexa IIOK

49 N https://m.edsoo.ru/00ad9c
3HAHUHN b2
KonTponbnas padorta Ne3 o teme bu6muoreka [JOK

50 | "OcHoOBHBIE KJTacChI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COCAUHECHU" la
IIepBble MONBITKU
KJIACCU(PUKAIUU XUMAYIESCKUX bubnnorexa LIOK

51 https://m.edso00.ru/00ad9f
anemeHTOB. [IoHATHE O rpynmax fa
CXOJIHBIX JICMEHTOB
Ilepuonuueckuii 3aK0H U
[lepuoanueckas cucrema Bubmuorexa LIOK

52 https://m.edsoo.ru/00ada5

XUMHYECKHX dj1eMeHToB J[. 1.
Menneneena

2c



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

bubnunorexa LIOK

53 | Ilepuonbl, rpynmbl, HOATPYIIIbI https://m.edsoo.ru/00ada5
2c
bubnunorexa LIOK
Ctpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX siaep. M3oTormbl 4
CtpoeHue IeKTPOHHBIX
bubmuorexa [IOK
000JI0YEK aTOMOB 2JIEMEHTOB
55 . https://m.edsoo.ru/00ada6
Ilepunonnueckoni cucrems! /1. 1. be
Menneneesa o
XapakTepucTuka XUMHYECKOTO
bubmuorexa [JOK
3JIEMEHTA MO €T0 MOJIOKCHHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepnonnueckoi cucreme /1. Y. 24
MeHpeneesa B
3nauenue [lepuonuyeckoro
bu6nuorexa [IOK
3aKOHA JJI Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4€HBI, IEAArOor U IPakIaHUH o
DJIEKTPOOTPULIATETLHOCTh bubmorexa TIOK
58 POOTP https://m.edsoo.ru/00adaa
ATOMOB XMMHYECKHUX JIEMEHTOB b3
bubnunorexa LIOK
59 | Honnas xumudeckas CBSI3b https://m.edsoo.ru/00adac
34
bubnunorexa LIOK
KoBasieHTHas nonsipHas
60 https://m.edsoo.ru/00adaa

XUMHUYCCKas CBA3b

b8



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

KoBanenTHas HCIIOJISIpHAA

bubnunorexa LIOK

61 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBI3b
b9
bubnunorexa LIOK
62 | CreneHb OKUCIECHUS 1 https://m.edsoo.ru/00adae
28
OKHCIUTEIBHO- bubmmorexa HOK
63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEJIbHBIC PEAKITUU 76
bubnuorexa [JOK
64 | OkxucauTenu U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
Kontponbnas paborta Ne4 o teme bubnuorexa [IOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBS3b» 86
. bu6nuorexa [IOK
P . 0000
66 CSCPBIBIN YPOX © fu cHue H 1 https://m.edsoo.ru/00adb3
cUCTEMAaTH3aLMs 3HAHUN 3
Hrorosas mpomexxyrounas Bubmiorexa IIOK
67 p T 1 https://m.edsoo.ru/00ad9c
arrectamus. TectoBas paboTa b2
. but6mmorekxa [IOK
P . 0000
68 C3CPBHBIN YPOK © 111 cHue H 1 https://m.edsoo.ru/ff0d61
CUCTEMATH3AaLMs 3HAHUN o6
OBIIEE KOJIMYECTBO YACOB 68

10 ITPOI'PAMME



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

9 KVIACC

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uudposbie
Tema ypoka KoHTpoJibHbIE IIpakTHyeckune
/ Bcero p 6 U3y4YeHH s o0pa3oBaTte/ibHbIE
I padoThbI padoThI pecypesI
Ilepnonnueckuil 3aK0H.
bubmuorexa [JOK
IIepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX dJIeMEHTOR /1. e
N. MenneneeBa B
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
W3MEHEHUU CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKUX IJIEMEHTOB 6
MEPBBIX TPEX NMEPUOJIOB B
Knaccudukanus u bu6nuorexa [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BELIECTB 2
Buabsl XUMHYECKOH CBSI3U U bu6nuorexa [IOK
4 TUIIBI KPUCTAIUTNYECKUX 1 https://m.edsoo.ru/00adbac
pEIETOK 6
Konrtponsnas padora Nel
o teme «IloBropenue u
5 yriIyOJIeHHe 3HAaHUN 1 1
OCHOBHBIX Pa3/IeJIOB Kypca
8 Kimacca»



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

Knaccudpukanus bu6muoreka [IOK
6 XUMHUUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MPU3HAKAM 0
ITonsTHe 0 ckOpoCcTH
XMMHYECKON peaKiuu Brbmrorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IloHsaTHEe 0 TOMOI€HHBIX U .
TETEPOTCHHBIX PEAKIIHIX B
TTonsTtue 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
bubmuorexa [JOK
BIIMAIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 c
MMOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OKHCIUTEITBHO- bu6nuorexa [IOK
9 BOCCTAHOBUTEIbHEBIC https://m.edsoo.ru/00adcad
peakuuu e
Teopus
. bu6nuorexa [IOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
mucconuanuu. CUIbHBIE U 8
cl1a0bIe AIIEKTPOIUTHI -
but6mmorekxa [IOK
Honnble ypaBHEHHS
11 . https://m.edsoo.ru/00add44
peakmuit
8
XuMHYECKHE CBOMCTBA bubnunorexa LIOK
12 KHCJIOT 1 OCHOBAHUH B https://m.edsoo.ru/00add5d

CBeTe IpeCTaBIeHUN 00

8



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

3JIEKTPOJIUTUYECKON
JUCCOLIMAlU

XUMHUYECKUE CBOUCTBA
CoJIeil B CBETE

but6mmoreka [IOK

13 | mnpencraBneHuit 06 https://m.edsoo.ru/00add8b
3JIEKTPOJIUTUYECKON 2
JIACCOLHAIIN
bubmnoreka IIOK
[TonsiTe 0 TUapOIU3E
14 . https://m.edsoo.ru/00add9d
coJen
4
OGoGmenue i bubmnoreka IIOK
15 . https://m.edsoo.ru/00addd1
cUucTeMaTu3alys 3HaHUI 5
ITpakTuueckas padora Ne 1.
bu6nuorexa [IOK
«Pemrenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAITLHBIX )
3aJa4» a
KontponbHas pabora Ne2
10 TEME
bu6nuorexa [IOK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIAAINS. 0
XUMHUYECKUE PEAKIUU B N
pacTBopax»
OO01as xapakTepUuCTHUKA
P p bubnunorexa LIOK
rajiloreHOB. XMMHYCCKHE
18 https://m.edsoo.ru/00addfe

CBOICTBA Ha MPUMEPE
XJopa

2



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

XnopoBogopon. CosnsHast
KHCJIOTa, XUMHWYCCKUC

but6mmoreka [IOK

19 . https://m.edsoo.ru/00ade10
CBOICTBA, MOJIYYCHHE, 4
NIPUMEHEHUE -
[TpakTuyeckas padora Ne 2
o teme «llonyuenue bubmmorexa TIOK
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHMCJIOTBHI, 3
U3y4YeHHE € CBOMCTBY B
Breraucnenus 1o
bubmuoreka [IOK
YPaBHCHHUSIM XUMHYECKHIX
21 . https://m.edsoo.ru/00ade48
peaKkIui, eciii OJIMH U3 3
pearcHTOB JIaH B H30BITKE B
OO0mias xapakTepuCTHKa buGnuorexa [IOK
22 P P https://m.edsoo.ru/00ade64
anemeHToB VIA-rpynmsl 3
Annorpomnssie
MOIU(HUKAIUN CEPHI.
o P N bubnuoreka [{OK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCTMHEHHH B IPUPOJIE. N
XHMHUYECKHE CBOMCTBA B
cepbl
CepoBoopo/1, CTpoeHue, bubmmoreka [JOK
24 | ¢usnueckue U XUMUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepsl. CepHas bubmorexa I[JOK
25 https://m.edsoo.ru/00adea2

KHCI0Ta, (U3NYECKUE U

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

XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

XUMHUYECKUE PEAKIUH,
JIEKAIlIME B OCHOBE
MPOMBIIIJICHHOTO CII0c00a

but6mmoreka [IOK

26 | TOXy4eHUs CEpHOMI https://m.edsoo.ru/00adec8
KHUCJIOThI. XUMUYECKOE a
3arpsi3HEHUE OKPYKAFOIIEH
Cpebl COSTMHEHUSIMU CEPBI
Brruucienue MmaccoBoii bu6nunorexa [IOK

27 | [onu BbIXOJa MPOAYKTa https://m.edsoo.ru/00adec8
peakunu a
OOm1ast xapaKTEepUCTHKA
aneMeHTOB VA-TpymibL. bubmmorexa [JOK

28 | A3sort, pacnpocTpaHeHHE B https://m.edsoo.ru/00adeea
npupoae, GpuzndecKkue u 6
XUMHUYECKHE CBOICTBA
AMMHaK, ero pusnvecKkue bu6nuorexa [IOK

29 1 XMMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJIy4YeHHUe U IPUMEHEHHE 4
[IpakTuueckas pabora Ne 3
o teme «I[lomydyenue bubmorexa HOK

30 https://m.edsoo.ru/00adf18

aMMMaKa, U3y4eHue ero
CBOWCTB»

0



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

A3oTHas KHCI0Ta, €6

but6mmoreka [IOK

31 | ¢wusuueckue U XUMUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBA 6
Hcnons3oBanue HUTPATOB
U COJIEH aMMOHUS B
KaueCcTBe MUHEPAIbHBIX bu6muoreka [IOK
32 ynobpenuit. XumMmuueckoe https://m.edsoo.ru/00adf51
3arps3HEHUE OKpYXKarolei 8
Cpeabl COeIMHEHUSIMU
azora
docdop. Okcun dhochopa
(V) SI) (bIZ)CQ)OpHaHQ)KI/I((})JIOI;a, bubmmorexa [JOK
33 https://m.eds00.ru/00adf68
¢busnyeckue 1 XUMHUYECKUE N
CBOMWCTBa, MOJyYeHHE -
Hcnonb3oBanue Gocdaron
B Ka4e€CTBE MUHEPAIIBHBIX bubmuoreka [JOK
34 | ynoOpenwuil. 3arps3HeHne https://m.edsoo.ru/00adfc2
MPUPOJHOMN CpeJibl 0
dbocdharamu
Yraepon,
but6mmorekxa [IOK
35 | PacTPOCIpAtcHie b https://m.edsoo.ru/00adfd9
npupoje, puzndeckue u c
XUMHAYECKHE CBOWCTBA
Oxcuppl yriepona, ux bu6muoreka [JOK
36 | ¢usmueckue U XUMUYECKHE https://m.edsoo.ru/00adfeb

CBOMCTBA. DKOJOTHYECKHE

e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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

MPOOJIEMBI, CBSI3aHHBIC C
okcuzoMm yriepona (1V)

VronsHas KUCI0Ta U €€

bubnunorexa LIOK

37 https://m.eds00.ru/00ae006
coJia
c
[IpakTrueckas padota Ne 4
o treMe "[lonyuyenue bu6nuoreka [JOK
38 | yruekucioro rasa. https://m.edso0.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-MOH"
[TepBOoHaYaIbHBIE IOHATHUS
00 OpraHUYECKUX bubnnorexa LHOK
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KAK O e
COEIMHEHUSX YTIIEpOIa -
KoeMHui 1 ero bu6anoreka LIOK
40 P https://m.edsoo.ru/00ae080
COEJIMHEHUS )
ITpakTruueckas padora Ne 5.
Pemienue
bu6nuorexa [IOK
AKCTIIEPUMEHTAIIbHBIX 337124
41 . https://m.edso0.ru/00ae0bf
1o teme «Baxunenue 5
HEMETaJUTBhl U UX =
COEJIMHEHU S
KonTponbnas padorta Ne3
. bubnunorexa LIOK
1o teme «Baxunenue
42 https://m.edsoo.ru/00ae0el

HEMCTAJJIbI U UX
COCOUHCHUA»

8



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

OOm1ast xapaKTepUCTHKA
XMMHUYECKHUX 3JIEMEHTOB —

MeTaJUIOB. MeTajutnuecKkast bubnunoreka LIOK
43 CBSI3b U METaJlJINYeCcKas https://m.edsoo.ru/00ae103
KpUCTAJUTMYECKas pelIéTKa. €
du3nIecKue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA
bubmnoreka IIOK
44 | METALIOB: . https://m.eds00.ru/00ae115
DIEKTPOXUMUYCCKUN PST 6
HaIpPsDKCHUH METAIIIIOB
OO011e Croco0bl
MOJIy4YEHUsI METAIIJIOB.
CnnaBsl. Beraucnenus mo bu6anoreka LIOK
45 YPaBHEHUAM XUMUYECKUX https://m.edso0.ru/00ae115
peaKIMii, €ClIM OJMH M3 6
pEareHTOB COACPKHUT
MIPUMECH
ITonsTHe 0 KOppO3UHU bubmorexa [JOK
46 https://m.edso0.ru/00ae127
METAILJIOB 8
bubnunorexa LIOK
47 IemouHble METaJIIBI https://m.edsoo.ru/00ae14b
2
OXCHIBI U THIIPOKCH/IBI Bubmorexa IOK
48 https://m.edsoo.ru/00ae14b

HaTpus U KaJInuia

2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[I{enoyHo3eMeNbHBIC

but6mmoreka [IOK

49 METaJUIbl — KabIUuU U https://m.edsoo.ru/00ael5e
Marsui 8
Baxxuelinine coequHeHU Bubmuorexa HOK
50 https://m.edsoo.ru/00ael5e
KaJIbLUS
8
51 O06006111eHE U
cucTeMaTu3alus 3HaHui
N bubnuorexa [JOK
JKécTtkocTh BOIBI U
52 . https://m.edso0.ru/00ae188
CHocoObI €€ yCTpaHeHus 6
[IpakTuueckas pabora Ne 6 bubmuorexa [IOK
53 o TeMe "JKEcTKOCTh BOIbI https://m.edsoo.ru/00aelae
U METOJBI €€ ycTpaHeHus" 8
bu6nuorexa [IOK
54 AmroMuHuR https://m.edsoo.ru/00aelc6
4
AmpoTepHbIe cBOMCTBA bubmorexa LOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIa ¥ TUJIPOKCHJIA 4
but6mmorexa [IOK
56 Keneso https://m.edsoo0.ru/00aeld8
6
OKcuIbl, THIPOKCUIBI U bubnunorexa LIOK
57 conu xene3a (I1) u xenesa https://m.edsoo.ru/00ae35e

(1)

6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

O0600111EHE U
cucCTeMaTHU3alusd 3HaAaHUN

59

[TpakTuyeckast padora Ne 7.
Pemenue
SKCIEPUMEHTAIIbHBIX 33724
no teMe «Baxxueiinme
METaJUIBI U BX
COCITMHEHHU

but6mmoreka [IOK
https://m.edsoo.ru/00ae3de
8

60

Breraucnenus 1o
YPaBHEHUAM XUMUYECKUX
peakuuii, €clivi OJIMH U3
pearcHTOB JIaH B H30BITKE
WJIA COAEPKUT IPUMECH.
Brraucnenus maccoBoi
JIOJIM BBIXOJIa MPOYKTa
peakuuu

bubmnoreka IIOK
https://m.edsoo0.ru/00ael75
0

61

O0600111eHE U
CHUCTEMATHU3ALUS 3HAHUI

62

KonTtponsHas pabora N4
o Teme «Baxkueiue
METaJIJIbl U UX
COEIMHEHUS»

63

BemecTsa u maTepuaisl B
HOBCEIHEBHOU KN3HU
yeJIoBeKa

but6mmorekxa [IOK
https://m.edsoo.ru/00ae3f5
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

XuMHYeCcKoe 3arpsa3HeHne Bubmuorexa HOK

64 . p 1 https://m.edsoo.ru/00ae427
OKpY KaroIen cpeibl 0

bubnunorexa LIOK

Poab xumum B pemenun

65 1 https://m.edsoo.ru/00ae427
AKOJIOTHUYECKUX TTPOOIeM 0
Hrorosas npomexyTouHas bu6nuoreka [JOK

66 arrecrauus. TecroBas 1 https://m.edso0.ru/00ae0d0
pabora a
PesepBHBIii YPOK. bubnmnorexka HOK

67 O06006111eHE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3alus 3HaHui c
PesepBHBIi YPOK. bubnmnoreka HOK

68 O0600111eH1E U 1 https://m.edsoo.ru/00ad9ch
cUCTEeMaTH3alis 3HAHUH 2

OBHIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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