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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBareNbHON  MpOrpaMMbl ~ OCHOBHOIO oO1ero oOpazoBaHusl,
npeacraBieHHbpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOM paboueit
MPOTrpaMMBbl BOCITUTAHUSA W C yYE€TOM KOHIIEHIIMU TMPEMOJaBaHUsS y4eOHOTO
npeamera «XuMHS» B 00pa3oBaTeNbHBIX —opraHuzanusx Poccuiickoit
denepanuum.

[Iporpamma no xumuu Aa€T MPEACTABJICHHUE O LIENIAX, OOIIeH cTpaTeruu
oOyueHHUsl, BOCIUTAHUS M Pa3BUTUS OOY4AIOUIUXCS CpEICTBaMU Y4EOHOTO
MpeAMETa,  YCTAaHABIMBAET  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeaycMaTpUBaeT PaCIpeleIeHue €ro Mo KiaccaM U CTPYKTYpHpPOBAHHUE IO
pazzienaM M TeMaM MPOrpaMMbl MO XWMHH, OINPEIETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUSI XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4e€OHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydarImuxcs, ONpenesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpeOoBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHON
MpOoTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUIMA
K pe3yjbTaTaM OOY4YeHHs] XMMHUM Ha YPOBHE IeJiel HM3y4eHUs NpeaMeTa U
OCHOBHBIX BHUJOB Y4€OHO-TTO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO YU4EOHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIYKUT OCHOBOM il (DOPMHPOBAHUS MHPOBO33PECHUS
00yyJaroIierocs, ero MpeaCcTaBICHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOMPEBPAIICHUSIX
SHEPTrUuu U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUs II100aTbHBIX
mpo0JieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETHUCCKOM,
MUILIEBOM U KOJIOTHYECKOM 0€30MacHOCTH, IPOOJIEM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3alii  BO3MOXKHOCTEM IS CaMOpa3BUTHS U
dbopMHupOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u (PyHKIMOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (GOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Yarolmmxcsi, HABBIKOB HX CaMOCTOSITEIbHOW Y4EOHOM JeSITeIhHOCTH,
OKCIIEPUMEHTAILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJMMBIX KakK B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;



3HAKOMUT CO CIEeNM(PUKONH HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AWHCTBO IMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
oOyyJarommxcs;

Croco0CTBYET (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K NPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B
IKOJIOTHYECKOE 00pa3oBaHHE 00yUarOITUXCS.

JlaHHBIE HaIpaBJICHUS B 00YYEHUM XMMHH O0ECIIeUUBAIOTCS crieluukon
COJICp)KaHMsl y4eOHOTro TMpeaMeTa, KOTOPBIM  SBIAETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTPA’KEHHEM 0a30BOM HAYKW XMMHUU HA ONPECIEHHOM 3Tare
€€ pa3BUTHUAL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00Iero oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl TEPBOHAYAIHHBIX MOHSATHUN XUMHH,
OCHOB HEOPTraHMYECKOW XMMHUHU W HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MMOHSATHN
OPTaHUYECKON XUMHH.

CrpykTtypa coaepkaHus IporpaMMbl 10 XuMuu c(hOpMUPOBaAHA HA OCHOBE
CUCTEMHOI0 Mojaxoja K €€ nzyueHnro. Coaep:kaHue CKIAAbIBACTCA U3 CUCTEMBI
IIOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE U CHUCTEMBI IIOHATHU O
XuMuuecko peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BaHbI IIO0
MPUHIMITY TIOCIIEIOBATEIRHOTO PAa3BUTHSI 3HAHWKA HA OCHOBE TEOPETHUYECKUX
IIPEJCTABJIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MenmeneeBa Kak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUNA 00 dJICKTPOIUTHYCCKOM JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMITUPUYECKH
MOJTYYECHHBIX U OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIEAOBATEIBHO OT
OJIHOTO ypOBHS K JPYroMy, BBINOJHSIS (PYHKIUM OOBACHEHUS W
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXXHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUS U MOJYYEHUS] U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpaMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IIPEIACTABICHUS] O XHMHUYECKOM COCTaBIIOIIEW HAay4YHOW KAapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPObL, IECHHOCTHOI'O OTHOLICHHS K HAYYHOMY 3HAHHIO
Y METOJIaM IMO3HaHus B Hayke. M3yueHne XuMuu nNpoOUCXOAUT C MPUBJICUEHUEM
3HAHWN W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyKarouumi MHUpy,
«buonorus. 5—7 knacce» u «Duzuka. 7 Kiacc.



[Ipy wu3ydyeHMun XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUK OCHOB
XUMHUYECKOM  Hayku Kak oOJacTM  COBPEMEHHOTO  E€CTECTBO3HAHUA,
NPAaKTUYECKON JEATEIbHOCTH 4YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHl. 3a/adya y4yeOHOro MpeaMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaXKHEWIMX (PAKTOB, MOHSATHH, 3aKOHOB
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO
XapakTepa, si3bIka HayKd, B MPUOOIICHUU K HAYYHBIM METOJIaM MO3HAHUS MPHU
U3YYCHUH BEHIECTB M XMMHUYECKUX pEaKlHii, B (pOpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HMX MPUMEHEHUWU B Y4YEOHO-IIO3HABATEILHOW U
y4eOHO-UCCIeIOBATEIbCKON  JIEATEIBbHOCTH, OCBOCHHUU TPaBUi 0E€30MacHOro
oOpalieHus ¢ BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHHMM XUMHM Ha YpOBHE OCHOBHOIO OOHIEro o0pa3oBaHUs
Ba)XHOE 3HaYCHHE NMPUOOPENN TaKUE 11, KaK:

— (OpMHUpPOBAHHUE HWHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOyuY€HHsT Ha CHCTEMAaTUYECKOE MpPUOOIICHHE
oOyyaromuxcsi K CaMOCTOSITEJIbHOM 103HAaBATEIbHON JEATEIbHOCTH, HayYHBIM
METOJIaM MO3HaHUsl, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  ofecriedeHHe  YCJIOBHUM,  CIIOCOOCTBYIOIIMX  NPHUOOPETEHUIO
OoOyyarolMMUCSL ~ OMbITa  PA3HOOOpPA3HOM  JAESATENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIETEHIIMI), HMEIOIIUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3IMYHbIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QPYHKIMOHATBHOW W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATb U OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCHOJb3Ysl 3HAHUSA U OINBIT, ITOJIYYEHHBIE IPU U3YYECHUU
XUMUH, MNPUMEHATh MX NpPHU PEIICHUH NpoOJeM B TMOBCEAHEBHOM XU3HU M
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHre y OOydalOIIMUXCd TyMaHUCTUYECKUX OTHOLIEHUH,
NOHMMaHUsl LEHHOCTM XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH 3KOJOTHYECKH
1[eJ1eCO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOM JAEATEIBHOCTH B HEISIX
COXPaHEHHMs CBOETO 310POBbS U OKPY’KAIOLIEH IPUPOSHOMN CPEBI;

— pa3BUTHE MOTHUBALIUU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOIIEYeIOBEeUEeCKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY TpoQuis ¢  HaIpaBIEHHOCTU
TanbHENIIero 00yueHus.



OOmiee 4McnO 4YacoB, OTBEACHHBIX [JISI M3YyYEHUS XHUMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaniseT 136 yacos: B § kinacce — 68 yacoB
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemecTBa. du3nueckue CBOMCTBA BEUIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTue 0 MeToax MO3HAHUS B XUMUM. YHCThIE BEIIECTBA U CMECH.
CniocoObl pa3fesieHust CMeCei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JIEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudaeckas: popmyna. BaleHTHOCTH aTOMOB XWMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 10JIsl XUMHAYECKOTO 3JIEMEHTA
B COC/IMHCHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas Macca.  BzauMocBssb
KOJINYECTBA, MAcChl W YHUCIa CTPYKTYPHBIX €AWHUIl BemniecTBa. Pacuy€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

@u3n4ecKue W XUMHYECKHE SBICHHUS. XHUMHUYECKasl peakuuss U eé
NpPU3HAKHA. 3aKOH COXPAHEHUsI MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHHS.
Knaccudukanus XuMu4eckux peakiui (CoeMHEHNs, pa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYTOBaHUEM, H3YYCHHE W
onuvcaHue (PU3MYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKHUX BEIECTB,
HaOmoenne pusznueckux (MIaBleHUE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa
B CTYIIKE, KUIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCIHCTBUE MeJa C KHUCIOTOM)
SBJICHUN, HAOJIOJACHUE M ONMUCAHWE TPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX
peakiuil (pasyoKeHue caxapa, B3auMOJIEHCTBUE CEPHOUM KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoAECHCTBUE
xenesza ¢ pactBopom conu meau (I1), nzyuenue crnmocoOoB pa3aeneHus: CMecei: ¢
MOMOIIbID ~ MarHurta,  (QUIBTPOBAHWE,  BHIIAPUBAHWE,  JIUCTUIUISAINS,
xpoMarorpadusi, MpPOBEACHHE OYUCTKA MOBAPEHHOW COJM, HAOIIOJEHUE U
OMKMCaHWE PEe3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB



Bo3nyx — cmech razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BemecTBo. Haxoxkmenwe Kuciopoja B mpupoje, (GU3NUECKHe U XHUMHYCCKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aIoTpoIHas MOAU(UKAIIHS KUCIOPOAA.

TemnoBoit 3pPexT XuMUIECKol peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- U JHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocTtoe BemiecTBO. HaxoxaeHue Bogopoaa B
npupoae, (GU3MYECKUEe W XUMHYECKHE CBOMCTBA, MPUMEHEHWE, CIIO0COObI
nonydenusi. Knuemorel u conu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpsI.
Hacepiiennble 1 HEHAChIIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B pPACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NPHUPOJE W B KU3HU 4esoBeKa. KpyroBopor
BOJbI B IPUPO/IE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOTHBIX
BOJ.

Knaccuduxanust Heoprannueckux coenuHenuid. Oxcunpbl. Kiaccudukarus
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBbIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. PDU3MUECKHE U XUMHUYECKHE
cBoMCTBA OKCHOB. [losTydeHre OKCUIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: MENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHnknarypa ocHOBaHuN. PU3NYECKUE U XUMHUYECKHAE CBOMCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Panx aktuBHOocTM mMetaimioB H. H. bekerosa.
[lony4yeHnne KACIOT.

Comu. Howmenknarypa comeil. Pu3nyueckne UM XUMHUYECKHE CBOMCTBA
conen. [Tomyuyenue coineil.

I'eneTnyeckas cBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OMNpENIEICHUE COAEpPKaHUs KHCIOpoJAa B  BO3AYXE,
NOJIy4eHHe, COOMpaHHe, pacro3HABaHWE W H3Y4YEHUE CBOMCTB KHCIIOPOJA,
HaOMIOZICHUE  B3aWMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJOM ¥ YCJIOBHS
BO3HUKHOBEHUS M TIPEKpallleHUs TOopeHusl (moxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OIMCAaHWE WX CBOWCTB, TOJNy4YeHHE, COOUpaHue,
pacno3HaBaHWe M M3YyYE€HHE CBOMCTB BOJopoAa (rOpeHHUE), B3aUMOJECHCTBUE



BoJiopoJia ¢ okcusioM meau (II) (BO3MOKHO UCTOJIb30BAHUE BUIEOMATEPUATIOB),
HaOMoZeHue O00pa3lOB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAaHUE
OCOOEHHOCTEW pacTBOpEHHs BEHIECTB C Pa3IMYHONM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MACCOBOM JI0JIEH paCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), HCCIENOBaHHE 00pa3loB
HEOPTraHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM WHJIMKAaTOPOB B pacTBOpax KHCIOT W IIECJIOYEH, HW3YYCHHE
B3aumojiericTBus okcuaa meau (II) ¢ pacTBOpoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKINM HEUTPATIU3ALUH, [TOJyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHHE OJHOIO MeTaula JpyIMM M3 pacTBOpa COJHM, PELICHUE
AKCIIEpUMEHTAJIBHBIX 33Ja4 0 TeMme «BaXHeHIlne KIIacChl HEOPraHWYECKUX
COCIUHEHUI».

Hepuoauyeckuin 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHX
jiemenToB JI. U. MenaeneeBa. CrtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIO0YHO3EMEIbHbIE METaJlIbl,
raJIor€Hbl, WHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT am(pOTEpHbIE
OKCHUbI U TUAPOKCH/IBL.

Ilepnoanyeckuit 3akoH. Ilepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB
H. W. Menneneea. KopoTrkomepuogHass u JIMHHONEPUOAHAS (OPMBI
[lepuoanueckort cucrembl xumuueckux osiemeHToB JI. WM. Mennaeneesa.
Ilepuoaplt u rpynmbl. @U3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Ieproa v Tpymibl JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBL.
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XUMUYECKUX IJIEMEHTOB
ITepnogmueckoin cucremsl JI. . MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs paJuyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOTAM.

3nauenue Ilepmoamueckoro 3akoHa u llepuoanyeckodl  cUCTEMBbI
XMMHUYECKUX DJIEMEHTOB Ul pa3BUTUA HAayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAXKIAHNH.

Xumunyeckass cBsi3zb. KoBaneHTHast (mosisipHasi M HEMOJIApHAs) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
IIponecchl OKHCIIEHHsI 1 BOCCTAHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3lioB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJICICTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIMI
(ropeHue, peakiiuu pa3noKeHusl, COSUHEHHUS ).

Mesxcnpeomemmnunie ceasu

Peanuzanusi MeXnpeaMETHBIX CBSI3€H MPU M3YUYCHUH XMMHUHU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAYyUHBIX
MOHATHH, TaK MW TIOHATUH, SBJISIONIMXCA CHCTEMHBIMH JJISI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4dHBIM (pakT, THIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHHTE3, KiIacCuUKaIUsi, IepUOIUIHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHNE, MOJICNb, SIBJICHUE.

®dusuKa: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIHJ,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUM 3apsjl, BEIIECTBO,
TeNo, 00bEM, arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3WYECKUE BEIMYUHBI,
€JIMHUIIBI U3MEPEHMS, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPATbl, TOPHbIE IOPOJIbI,
MOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYeCKasA peaKius

[lepnoanueckuii 3akoH. [lepuoauueckass cucTeMa XUMUYECKUX JIEMEHTOB
. N. MenpneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
XMMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX IMEPUOJIOB, Kalus, KaJIbIUsi W WX
COCIMHCHUH B COOTBETCTBHM C IOJIO)KEHHEM 3JEMEHTOB B [lepuomnyeckon
CHCTEME U CTPOEHHEM MX aTOMOB.

CtpoeHue BelIECTBA: BUIAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU
M BUJIa XUMHYECKOU CBS3H.

Kimaccupukanuss ©  HOMEHKJIATypa  HEOPTaHMYECKMX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KjaccaMm
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MpHU3HAKaM (110
YUCITy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P deKTy,
M0 HW3MCHCHUIO CTCICHEM OKHUCJICHUS XMMHUUYECKMX DJIEMEHTOB, IIO
o0OpaTUMOCTH, TIO YYaCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECCKUE
pEaKUMH, TEPMOXUMHUYECKUE YPABHEHUS.



[lonsiTe o ckopoctu xuMudeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHATHE O TOMOIreHHBIX U
reTeporeHHslx peakuusax. [lomdarne o karamuse. IloHATHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMAIOIIME HAa CKOPOCTh XMMHYECKOM pPEaKIUH U
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHSI.

OKHCIIUTENPHO-BOCCTAHOBUTENIBHBIE ~ PEAKLWU, JJIEKTPOHHBIA OanaHc
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHOW — peakuuu.  CocraBiieHMEe  ypaBHEHMM
OKHUCJIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUNA € HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLMALIMM. ONEeKTpOIUTHl U
HEINEeKTpoJauThl. KaTuoHbl, aHMOHBI. MeXaHM3M JUCCOLMALMM BEUIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
cJ1a0bl€ ANEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUNA HOHHOIO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE ypaBHEHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHUI U COJIE B CBETE MPEACTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJUIOB M HEMETaUIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xmopuma HaTpus), HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu  OT  BO3ACHCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, Ipoliecca JUCCOLMALMMU KHUCIOT,
1ies104eil u coiel (BO3MOXKHO MCIOIB30BAHUE BUIEO MAaTEPUAIIOB), TPOBEICHUE
OMbBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHUS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3za, OOpa30BaHHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI
(ropenue, peakuuu pa3oKeHHs, COEIMHEHHUS ), pacno3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEaKUWi Ha HOHBI,
pelIeHne SKCepUMEHTANIbHBIX 3aa4.

Hemeranisbl 1 MX cOeIMHEHUA

OOmasi xapaktepuctuka ragoreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHWYECKHME CBOWCTBA HA MPUMEPE XJopa
(B3aMMOJEHCTBHE C METAJUIaMH, HEMETAUIaMH, LIENI0YaMu). XJIOPOBOIOPO.
ConsiHast KUCI0Ta, XMUMHUYECKUE CBOMCTBA, MOTy4YEeHUE, MpUMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HAa OpraHU3M 4esioBeKa. BakHelnue XJIopuabl U UX
HAXO0XIEHUE B IPUPOJIE.



Obmas  xapakrepuctuka 3neMeHToB  VIA-rpymmsl.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHN OKHUCIeHHs. CTpoeHue U (pu3ndecKue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cephl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPO/I,
CTpoeHHe, (U3MUECKHEe U XUMHUYEeCKHe CcBoMcTBAa. OKCHABI Cephl  Kak
MPECTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (QU3NYECKUE U
XUMHUYECKUE CBOICTBa (0OOIIME Kak MpeJICTaBUTENs Kacca KUCIOT U
cnenuduyueckre). XuMUYECKUE PEaKIUH, JIEKAIIUE B OCHOBE MPOMBIIILIEHHOTO
croco0a moixy4yeHusi cepHoil KucioThl. IIpumenenue cepHoit kuciotel. Conu
CEpHOIl KUCIOTHI, KaYeCTBEHHAsI peakuus Ha cynbdar-uoH. Haxoxaenue cepbl
1 €€ COCIUHEHUU B MPUPOAE. XUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 NMPEeA0TBPAILEHUS.

OO6mas xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, pacupoCTpaHEHUE B
npupoje, Gpuznyeckue U XuMuYeckue cBoiictea. KpyroBopot azora B nmpupoze.
AMMHaK, ero pU3nYecKue U XUMUUECKHE CBOMCTBA, MOJIyYeHHE U TPUMEHEHUE.
Comn amMMoHUS, UX (UBHMYECKHE W XUMUYECKHE CBOWMCTBA, NpPUMEHEHHE.
KauecTtBeHHas peakuusi Ha MOHBI aMMOHHUSI. A30THAsl KUCJIOTa, €€ MOJIyYEHHE,
(¢u3nuecKkue M XUMHUYECKHE CBOMCTBa (0OlIME Kak MpEeACTaBUTENs Kiacca
KUCIIOT ¥ crnenududeckue). VMcnonp3oBaHue HUTPATOB U COJIeH aMMOHHUS B
KayeCTBE MUHEPAJIbHBIX YJOOpeHHid. XUMHUECKOe 3arpsi3HEHUE OKpY’Karolen
Cpeabl COEMHEHUAMU a30Ta (KUCJIOTHBIE HOK/IHU, 3arPsI3HEHUE BO3yXa, TOYBBI
u BonoémoB). Docdop, amnorpornubie Moaudukanuu gocdopa, husndeckKue u
xumuueckue cBoictBa. Oxcua  dochopa (V) u  docdopHas xkuciora,
du3nueckre U XMMHUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIHLHBIX yI00PECHHUIA.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynnsl.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIIECHHUA. YTIEPO, aNIOTPOIHbIE
MOAU(DUKALIMKM, PACHpPOCTPaHEHUE B MPUPOJE, (PU3NYECKHE U XHUMHYECKUE
cBoiictBa. AzncopOuusi. KpyroBopot yraepoaa B npupoae. OKcuabl yriaepoaa,
ux (U3NUECKHEe W XUMUYECKHE CBOWCTBA, JIEHCTBUE HA YKUBBIE OPTaHU3MBEI,
NOJIyYCHHE U NMPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumore3a rio0aJbHOTO TOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
adbdekr. YrompHas Kuciaora W €€ ConM, MX (PU3HYECKHE M XUMHYCCKHE
CBOMCTBa, MOJyYeHHWE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUITMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35MCTBE.



[lepBoHayanbHble TMOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COCIMHEHUSX yIiiepoaa (METaH, 3TaH, 3TWJIEH, aleTHIICH, 3TAHOJ, TJULEPHH,
yKCycHasi Kuciora). [lpupoaHble HCTOYHHMKH  YIJIEBOJOPOAOB  (Yrodib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MEepepadoTKH (OCH3UH), UX POJIb B OBITY
Y TIpOMBIIUIEHHOCTH. [IoHATHE O OMOJOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHHCTBO
OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJIYyUYECHHE H
npumeHenue. CoenuHeHus: KpemMHuUsi B mpupoze. OOume mnpenacraBieHus 00
okcujie kpeMuus (IV) u kpemaueBoi kucnore. CUIMKATHI, UX UCIOJIH30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. Ba)kHelime cTpouTenbHble MaTepHalibl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, )kene300eToH. [Ipo0iaembl 6e30macHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue O0O0pa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJSHOMN
KHCJIOTBI, TPOBEICHHE KAUECTBEHHBIX PEAKIIM Ha XJIOPUA-HOHBI U HAOII0IeHNE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolue (PU3ndecKkue U XMMHUUYECKHE
CBOMCTBAa TaJOT€HOB M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), O3HAKOMJICHHE C oOpaslaMu XJOpPUJIOB (TaJlOreHUIOB),
O3HAaKOMJIEHWE C oOpa3namMu cepbl M €€ COEIUHEHUSIMH (BO3MOYKHO
UCIIOJIb30BaHUE BHUAECOMATEpUAJIOB), HAOIIOJEHUE TMpolecca OOyTIMBaHUSA
caxapa moJ JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHCIIOTHI, HU3YUYEHHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, TPOBEIACHUE
KAUeCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIOJIeHHE TMpU3HAKa €€
MIPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux
COCIMHEHMI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3lamu
a30THBIX B (PoCHOPHBIX yIOOpPEHUH, MoJIydeHHne, COOMpaHKe, paclio3HABaHHUE U
M3y4YEHUE CBOMCTB aMMMAaKa, NPOBEICHHE KAaueCTBEHHBIX pPEaKUUid Ha HOH
aMMOHUSI W (¢docpaT-UOH U U3YyYEHUE NPHU3HAKOB HUX MPOTEKAHMS,
B3aUMO/ICCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEbI0 (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HW3YYEHUE MOJCNICH KPUCTALITUYECKUX
peméTok anmMasza, rpaduta, (QymiepeHa, O3HAKOMJIIEHHE C IMPOIIECCOM
a7CcopOIMM PACTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
OpOTHBOrasa, MojydyeHue, coOMpaHHe, pAclo3HaBaHUE M H3YYEHUE CBOWCTB
VIJIEKHUCIIOTO Ta3a, MPOBEJACHHWE KAaYeCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHbl U M3YyYEHUE IMPU3HAKOB HMX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIICHHE SKCHEPUMEHTAIbHbBIX
3a71a4 o Teme «BaxkHele HeMeTauIbl U UX COSIUHEHUS.



MeTajuuibl 4 UX COCAMHEHMS

OOmrast xapakTEepPUCTHKAa XHMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha
OCHOBaHUHU UX NOJIOKEHUS B [lepnoanueckoi cucTeMe XUMHYECKUX SJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: arToMoB. CTpoeHHE MeTalioB. MeTtayundeckast
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAsI PEeIIETKA. DIEKTPOXUMUYECKUMN psifl
HalpsOKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crocoObl momydyeHuss MeTawioB. [loHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIE€ CIOCOOBI 3amUThl WX OT Koppo3uu. CmaBbl (CTallb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamibl:  nosiokeHne B l[lepuogmueckoir  cucreme
xuMudeckux 3neMeHToB [. 1. MenaeneeBa, CTpO€HHE X ATOMOB, HAXOXKJICHUE
B mnpupoje. Pusznyueckue W XMMHUYECKHE CBOMCTBA (Ha MpUMEpE HATPUS U
kanus). OKCuabl W TUAPOKCHIBI HATpus W Kaiud. [IpuMeHeHHe IIeT0YHbIX
METAJJIOB U UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaadbl MarHuid W KaJbLIMH: IIOJIOKCHHE B
Ileppogmueckoin cucreme xumumuyeckux anemeHtoB JI. WM. Menneneesa,
CTPOEHHUE HUX ATOMOB, HAaXOXJICHUE B Mpupoge. Ouznueckne U XUMUUYECKUE
CBOMCTBa MarHusi M Kajiblus. BaxxHeimne coequHeHus Kaiubliusg (OKCH,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHEHHS.

AmomuHul: mnosiokeHne B llepuonnueckod cucTeMeE XMMHYECKHX
aneMmeHToB JI. M. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJICHUE B IPUPOJE.
duznueckre W XUMUYECKHE CBOMCTBA amtOMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenne B [leprnonueckor CHCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aToMa, HaAXOXJCHUE B npupoje. Pusnyeckue u
XUMHYECKHe CcBoMcCTBa keneza. Okcuapl, THAPOKCHABI M coiu keneza (II) u
xenesa (III), ux coctas, CBOMCTBA U MOITYUYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMyd METa/VIOB M CIUIaBOB, UX (DU3NYECKUMU
CBOMCTBAMHU, HW3YyUYCHHE PE3YJbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO HKCIOJIb30BAHHE BUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOBI, IPOLECCAa TOPEHUS JKEJE3a B KUCIOPOIE
(BO3BMOXKHO HCIIOJB30BAaHWE BHUJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KAa4ECTBEHHBIX PEAKINI HA NOHBI: MAarHusl, KaJIbL1sl, ATFOMUHUSA, [IMHKA, KeJe3a
(I) u xenesza (III), memu (II), wHaOmOmEHWE W ONKUCAHHUE TMPOIIECCOB
OKpallMBaHUsSl IUIAMEHUM HWOHAMHM HATpus, Kajausg W KalblUs (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), HCCIeAOBaHWE aM(OTEPHBIX CBOWCTB



TUAPOKCUJA ATIOMUHUS U TUIPOKCUJA LUHKA, PEIICHUE SKCHEPUMEHTAIBHBIX
3a7a4 1o TeMe « BayxHelIre MeTasibl U UX COEAUHECHUSD.

XuMHA 4 OKpPYKaKwIas cpeaa

BemecTBa n Marepuainibl B IOBCEJHEBHOW JKM3HU YeJOBEKa. be3zomacHoe
HCIIOJIh30BAaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBast momors mpu
XUMHUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKatolIel cpebl (mpeaenbHas JOomyCcTUMast
KOHIleHTpalusi BemectB, pgaiee — I[IJK). Pomp xumum B penieHuun
AKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepuMenm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTUIaBbl METAJIOB, TTOJIMMEPHBIE
MaTepHaIbl).

Mesxcnpeomemmnunie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU U3yYEHUM XUMHH B 9 Kiacce
OCYILIECTBIISIETCA 4epe3 HCIOIb30BaHUE KaK OOIUX €CTEeCTBEHHO-HAYUHbBIX
MOHATUM, TaK W TIOHATHM, SBISIONIMXCS CUCTEMHBIMH IS OTJEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO61Ire ecTeCTBEHHO-HAYYHBIE TIOHITHS: HAYyYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KilaccUupuKaius, MNEPUOJUYHOCTh, HAOJIOJECHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEb, SIBICHUE, MapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTCPHAIIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJTYNPOBOJHUKH, JUAJICKTPUKHA, (OTOAIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe€  COCTOSIHME  BeEIIecTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTaJUIMUeCKasi peméTka, CIUIaBbl, (QU3WYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE IMTPOCTPAHCTBO, IIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATIbHbBIE
ya00peHus, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE HCKOTIaEMBbIE, TOIUIUBO, BOJIHBIE pecypcBhl.



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

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTPaMMbl OCHOBHOI'O OOIIETro
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOYYEHHS XMMHUH B €IWHCTBE Y4EOHOW U
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM C  TPAJAUIIMOHHBIMU
POCCUMCKMMHU COLIMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IMPUHATHIMUA B OOIIECTBE MpPaBWJIAMH U HOpPMaMH IOBEACHUS M CIIOCOOCTBYIOT
IporieccaM CaMOIIO3HAHHS, CAMOPA3BUTHSI M COLIMAIM3AIINK O0yJarOITUXCS.

JIugyHOCTHBIE  pe3yJbTaThl  OTPAXaIOT TOTOBHOCTh  OOyYaroOlIUXCs
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUA U
pacIIMpEHUE OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHMYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOTO  OTHOIIEHUSI K  OTEUECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY U HAy4YHOMY HACJEUI0, MOHUMAaHUS 3HAYEHUS XUMHUYECKOUN
HayKH B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOM
uHbopMaIell 0 TMepefoBbIX JOCTIXKCHHSIX UM OTKPBITHSIX MHUPOBOM H
OTEUECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHMUIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpaJaaHCKOr0 BOCIIMTAHUSA:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTUBE, KOMMYHHKAaTHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIEeNOBATEIbCKONW, TBOPUYECKON W JIPYTUX
BUJIaX JIEATEIIBHOCTH, TOTOBHOCTH K PA3HOOOPa3HOM COBMECTHOM JIESITEILHOCTH
MIPU BBIMOJHEHUH y4E€OHBIX, TO3HABATEIBHBIX 33/1a4, BBIMOJHEHUH XUMUYECKUX
DKCIIEPUMEHTOB,  CO3JJaHUM  Y4YEOHBIX  TIPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O ¥  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEeATEeIbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEJICHHE U TOCTYNKH CBOUX
TOBApUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHMS:

MHPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XUMHUECKON pEaKInu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBJISIOIINE
OCHOBY JIJISI TOHUMaHUsI CYIIIHOCTH HAyYHOU KapTUHBI MUpa, MIPeACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



[I0O3HABATEJIbHBIE MOTHBBI, HAIPABJIEHHbIE HA MOJYYEHHUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAMMBIC I OOBSCHEHUS HAOIIOMAEMBIX IPOIECCOB U
SBJICHUM, TMO3HABAaTEebHOM, MH(POPMAIIMOHHON M YUTATEIbCKOM KYJIbTYpPbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENIbHON padOThl € Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEPATypoi, JOCTYIHBIMHM TEXHUYECKUMU  CpPEACTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpEeC K OOYYEHHIO U TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
JeSTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJICHHOCTU U YPOBHS 00y4YeHHUS B
JlaabHEHIIeM;

4) dopMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTU >XU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 37J0POBBIA 00pa3 »KU3HU, OCO3HAHUE IOCIEACTBUN U
HEMPUSATUE BPEIHBIX NpHUBBIYEK (YMOTpeOJEHUs aJIKoroJii, HapKOTHUKOB,
KypeHusi), HEOOXOJUMOCTH COOJIOJEHUsT TMpaBuWi O€30MacHOCTH  IpHU
oOpalieH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM JKU3HU;

S) TPy10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTHUUECKOMY HM3YyUYEHUIO Mpodeccuil U Tpyaa pazIudHOro
poJia, yBaXKEHUE K TPYJly U pe3yJbTaTaM TPYAOBOM JE€ATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUsS MPEIMETHBIX 3HAHUU MO XUMHH, OCO3HAHHBIM BBHIOOP
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHs 00pa3oBaHHMs C  Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodhecCUOHATbHON NEATeTbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHUI, TOTOBHOCTh aJalTHPOBATHCS B MPO(PEeCCHOHATBHON
cpene;

6) ’K0JI0rNYeCcKOro BOCIIMTAHUS

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KAaK HCTOUYHHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYyIlIeCTBOBaHUS, TIOHUMAHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
npaBuil 0€30IacCHOrO MOBEAEHUS MpH padoTe C BELIECTBAaMHU, a TaKXKE B
CUTYALMSIX, YTPOKAIOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUSI, MOTyYaeMble MPU U3yUYEHUU XUMHH, JIJIS
pelieHnsT 3aJad, CBA3AHHBIX C OKPYXAWIIEH MOPUPOAHOW CpEeIou, I
MOBBILICHUS] YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHSA TJI00ATbHOTO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METO/I0B XMMUH, IKOJIOIMYECKOT0 MBILUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM ITPAKTHUKE.



METAIIPEJAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeaMeETHBIX pPE3yJIbTATOB BBIICISIIOT 3HAYUMBIE JJIS
dbopMuUpOBaHUS MHPOBO33pPEHUsI OOIICHAYyYHBIC TOHATHUS (3aKOH, Teopusl,
NPUHIIMII, TUMoTe3a, (akT, cUcTeMa, MPOIECC, AKCIEPUMEHT U JpYyroe.),
KOTOPBIE HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpeIMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUH W3 OTUX TMPEeAMETOoB  (opMUpoOBaTh
MPEICTABICHUE O IIEJIOCTHOM HAay4yHOW KapTUHE MHUpPA, U YHHUBEPCAJbHBIC
ydeOHbIC JIEUCTBUA (ITO3HABATENIbHBIC, KOMMYHHUKATUBHbBIC, PETyJISTHUBHBIC),
KOTOpBIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
IJIAHUPOBAHMIO M OCYIICCTBICHHUIO yUeOHOU NEeITeTHHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble J1ornyecKkue 1eMCTBUA:

YMEHHUS HCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMUUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSITUSIMHU ), UCIIOJIb30BATh
MOHATHS JJ1s1 OOBICHEHUS OTAEIbHBIX (JAKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
U KPUTEpUM [JIs1 KIacCU(PUKAIUK XUMHYECKUX BEIIECTB M XHUMHYECKHX
peakIuii, yCTaHaBIWBAaTh NMPUUYMHHO-CIICJCTBEHHBIC CBSI3M MEXIY OOBEKTaMHU
W3YUYCHHUS, CTPOUTH JIOTUYECKHUE pacCykJeHUs (MHIYKTUBHBIC, NETyKTUBHBIE,
10 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKITIOUCHHUS;

yMEHHUE TPUMEHATh B TMPOIECCe ITO3HAHUS TOHATHS (MPEeIMETHBIC U
METaNnpeIMETHBIC), CHUMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, HCIOIb3yEeMbIC B
XUMHH, TPeoOpa3oBBIBATh IIHMPOKO MPUMEHSIEMBbIE B XUMHHU MOJCIBHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUuMu4eckas popmya
Y ypaBHEHHE XUMHYECKOW PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIHHBIX
3alad, C Y4Y€TOM DOTHUX MOJCIbHBIX MPEJACTABICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHBIE TIPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHUYECKUX  pEeaKkIui, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIC CBSI3M W NPOTUBOpPEUYUS B
M3y4aeMBbIX MTPOLEeCcCcax U SIBICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCIIOJIb30BaTh MOCTABJIEHHBIE BONPOCH B KAY€CTBE UHCTPYMEHTA
MO3HAHMS, a TaKXK€ B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

MPUOOPETCHUE OMBITa 10 IIAHWUPOBAHHIO, OpraHU3AIlMd U IPOBEICHHIO
VUYCHHYECKUX JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJO0M TIpoliecca,
CaMOCTOSITEIIEHO TIPOTHO3UPOBATH €T0 pe3yibTaT, (popMyIupoBaTh 0000IICHUS



Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHMS, COCTABISATh
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh M HMHTEPIPETUPOBATH HMH(POPMALUIO
pa3aMuYHBIX BUAOB H (GOpPM TMPEACTABICHUS, IMOIy4aeMyl0 W3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIIpHAs JUTEpATypa XUMHUYECKOIO COJEpKaHUS,
CIpaBOYHbIE MOcoOus, pecypchl VHTepHeTa), KpPUTUYECKHM OLIEHUBATh
IPOTUBOPEUMBYIO U HEAOCTOBEPHYIO HH(POPMALHIO;

YMEHHE IPUMEHATH Pa3IM4YHbIE METO/IbI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
uH(GOpPMALMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JI BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7au ONpeAeIEHHOr0 TUIIA, TPHUOOPETEHUE OIbITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOM AaKTHUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX ITOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpEACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH PEIIAEMBbIE 33a4l HECJOKHBIMU CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHE WCIIOJIb30BATh W aAHAIM3MPOBATh B Ipolecce Yy4eOHOU u
UCCIIEI0BATEIBCKON JEeATENBHOCTH UH(POPMAIUIO 0 BIIUSTHUU
MIPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKPYXaroIIEH MPUPOTHOU CPEIBI.

KoMMmyHuKaTHBHBIEC YHUBepcaabHbIe yYeOHbIEe 1eiCTBHA:

yMEHHUs 3a7aBaTh BOIPOCH (B XoJe auayniora W (WiIM) JUCKYCCHH) II0
CylmiecTBy o0OcyxkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  MPEIJIOKEHUS
OTHOCUTEJILHO BBIITOJIHEHUS MPEJIOKEHHOH 3a1auH;

YMEHUSl MPEICTaBIATh MOJYYEHHBbIE pe3yJbTaThbl IO3HABATEILHON
JESTeIbHOCTY B YCTHBIX M TNHCbMEHHBIX TEKCTaX; JAejaTh MPE3EHTAINI0
pEe3yJIbTaTOB  BBIMOJIHEHUS XUMHUYECKOTO HSKCIepUMeHTa (J1abopaToOpHOIro
OTIbITA, JTA0OPATOPHON PabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
MIPOEKTA);

yMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM W  HCCIEAOBATENIbCKOM  JIESITENIBHOCTH IPU  PEIICHHUU
BO3HHUKAIOIIKUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHSIMHU, «MO3TOBbIE€  IUTYPMBI»,
KOOpPJIMHAIIUA COBMECTHBIX ACHCTBUM, OMNpEIEICHUE KPUTEPHUEB IO OILICHKE
KauyecTBa BBIINOJIHEHHOM pabOThI U ApyTHE).

Pery/siTuBHbIe YHUBepPCAJbHbIEe YUeOHbIe AelicTBUS:

YMEHHUE CAMOCTOSITENBHO OINPEAENSTh UEIN AESATENbHOCTH, INIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTU KOPPEKTUPOBATH CBOIO



JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3((HeKTUBHBIE CITOCOOBI PEIIeHNs Y4eOHbIX
Y TMO3HABATEJIBHBIX 33/1a4, CAMOCTOSITEJIbHO COCTABIIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIM AJITOPUTM JIEMCTBUU TIPU BBINIOJHEHUW 33JaHUA C YYETOM
MOJIYYECHHS] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX U PEaklusiXx,
OLICHHBATh COOTBETCTBUE MOJIYUYEHHOT'O PE3yJIbTaTa 3asiBJICHHON LIE€JIH, YMEHUE
WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IPEAJaracMble B YCIOBHH
3aJIaHUMN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO

coliepKaHus, YCTAaHOBIEHHOTO JaHHOW (emepasbHOW paboueil MmporpaMmMoi,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JeUCTBUM, crenuduueckue g MNpeaMETHOM o0xacT «XUMHS», BHUJIbI
JNEATEIBHOCTH 10 IIOJYYEHHUKD HOBOIO 3HAHUs, €ro HHTEPIPETaLNH,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3JITUYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.
K koniy oOydeHus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCSI YMEHUM:

e PACKpbIBATh CMBICII OCHOBHBIX XHMHWYECKUX MOHATUH: aTOM, MOJIEKYJa,
XMMHUYECKUHM 3JIEMEHT, IIPOCTOE BELIECTBO, CIIOXKHOE BEILLIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
W MOJEKYJISIpHas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJi1 XUMHUYECKOTO DJJIEMEHTa B COCHUHECHUMU,
MOJISIPHBI ~ 00BEM, OKCHJ,  KHCJIOTa,  OCHOBAaHHUE,  COJb,
3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKkuusl,
KJ1accuUKaIysl peakiyii: peakiuu COSTUHECHUS, PEaKIIUK Pa3I0KeHHUS,
peaKkiuy 3aMeIeHUs], Peakluu OOMEHa, DK30- U JHAOTEPMUUYECKHUE
peaKkimu, TEIIoBor 3PGEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanh, paanyC aToMa, XHUMHYECKas CBS3b,
MOJIIPHAs. W HENOJISIpHAs KOBAJEHTHAas CBSI3b, MOHHAs CBSI3b, HWOH,
KaTUOH, aHWOH, PAaCTBOpP, MaccoBas JOJisl BellecTBa (MpPOIEHTHAs
KOHLIEHTpaIus) B pacTBOPE;

e WUUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHMYECKUX IIOHSATUA U
MIPUMEHATH TU MMOHATUS IIPU OMMCAHUU BEMIECTB U UX ITPEBPALLCHUN;

e HCTIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [JII COCTaBieHUS (HOopMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OTIPEJICTISATH BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIICHHS DJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEXKHOCTh BEUIECTB K OMPEIACIEHHOMY KJIACCy COCIUHEHUU I10



dbopmynam, BUA XUMHUYECKOW CBsS3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBarh cMbica llepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTU CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX noJioxkeHus B [lepronuueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaapo;

e ONIMCHIBATh M XapaKTepu3oBaTh TabnuunHyio (opmy Ilepuognueckoit
CUCTEMBbl XMMHUYECKHX DJJIEMEHTOB: pa3iau4aTh TIOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)», Maneie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonnueckas cucrtema xumudeckux siemMeHtoB JI. U.
MeHzeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsii  sapa, oOIIee YHUCIo
AJIEKTPOHOB U pachpeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATH XUMUUYECKUE AJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiu (MO YUCIY U COCTaBY YYacCTBYIOIIUX B pEaKIMU
BEIIECTB, M0 TeIIOBOMY A (eKTy);

 XapaKTEpHU30BaTh (ONHUCHIBATh) OOIIME XMMHUYECKHME CBOMCTBA BEILECTB
pa3IMUHBIX  KJACCOB,  MOATBEpPXKJas  ONUCAHHE  MOpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

e [DOTHO3UPOBATh  CBOWMCTBA BEHIECTB B  3aBUCUMOCTH OT  HX
KaUEeCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBpaIlEHUN B pa3IUYHBIX YCIOBUSX;

¢ BBIUUCIIATh OTHOCUTEJIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »dJieMeHTa To (opmyle
COEMHEHHUs, MAacCOBYIO JIOJIO0 BEIIECTBA B pacTBOpe, MNPOBOAUTH
pPacu€Thl O YPAaBHEHUIO XUMHYECKON PEaKIIn;

e IPUMEHSATh OCHOBHBIC OTIEPAI[UU MBICIUTEILHON JACSATEILHOCTH — aHAJU3
Y CUHTE3, CpaBHEHHE, 0000I1IeHre, CUCTEMAaTU3alII0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3EH — IJI1 U3yYEHUS] CBOWCTB
BEIIECTB M XHUMHUYECKUX PEaKIHil, €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUSI — HAOJIIOJCHUE, U3MEPEHUE, MOJCIIMPOBAHUE, DKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CIICIOBATh  MpaBWIaM  TOJIb30BAaHHS ~ XMMHUYECKOW  MOCYAOM W
nabopaTopHbIM 000pYIOBaHMEM, a TaKKe MpaBWIaM OOpaImIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH MO BBINOJHEHUIO
Ja00pATOPHBIX XMMHUYECKHUX OIBITOB IO TOJYYEHHUIO M COOHMpaHUIO



razoo0pa3HbIX BEIIECTB (BOAOPOJAa M KHUCJIOpPOJAA), HMPUTOTOBIECHUIO

pacTBOPOB C  OMNPEICIEHHOM MACCOBOM JOJEH PACTBOPEHHOIO

BEILIECTBA, [JIAHUPOBATh U MPOBOAUTH XUMHYECKHUE HKCIIEPUMEHTHI T10

paclO3HaBAaHUIO pACTBOPOB IIEJIOYEH H  KHUCIOT C MOMOIIBIO
MHANKATOPOB (JakMyc, (eHondTaaert, METUIOPAHK U IpYTHE).

K koniy oOydeHus B 9 KJjacce IpeaMETHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

e PACKpPBIBaTh CMBIC OCHOBHBIX XWUMHUYECKHUX TOHATHUNA: XUMHWYECKHUM
AJIEMEHT, aTOM, MOJIEKyJla, WUOH, KaTHOH, aHUOH, MPOCTOE BEILECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTD, CTEIEHb
OKHCJICHHS, XMMHYECKas peakiusi, XUMHUYECKas CBA3b, TEIIOBOM
ahdexT peakuuu, Moib, MOJSIPHBIA 00BEM, PacTBOp, DIEKTPOJIHUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAST TUCCOUUALINS, PEAKIIUU MOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTaHOBIJICHHE,
ajoTponus, amMQpOTEepHOCTh, XHUMHUYECKass CBS3b (KOBAJICHTHAs,
MOHHAs, MeETa/UIMYecKas), KpHUCTAIMYecKas pemeéTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON peakiuu, MNpeaeabHO
nonycrumas konnentpauus [1JIK Bemecrtsa;

e WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMHUYECKHUX TOHITUH H
IPUMEHSThH 3TU NOHSATHUSA MPY ONMMCAHUU BEUIECTB U UX MPEBPAILICHHUII;

e UCTIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUIA;

e OTIPEACIIATh BAJIGHTHOCTD U CTEMEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, IMPUHAJJICHKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCcy COeIUHEHUM 1o (hopmyiiaM, BUI XUMHUYECKON
CBsI3U (KOBAJICHTHAsl, WMOHHAs, METaJUIMYecKas) B HEOPTraHUYECKUX
COEIMHEHHUSIX, 3apsA]l MOHA MO0 XUMHUYECKOH (hopMyJie, XapakTep Cpeabl
B BOJHBIX  pacTBOpax  HEOPraHUYECKUX  COCIUHEHHM,  THUI
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbICH Ilepuoguueckoro 3akoHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: OIHUCHIBATH W XapaKTEPU30BaTh
TabanuyHyro popmy Ileproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIME TMEPUOMBI, COOTHOCHUTH
0003HAYCHHUSA, KOTOPBbIE HMEIOTCS B IEPUOAUYCCKOM TaOmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHUMHUYECKUX



AJIIEMEHTOB (COCTaB M 3apsia sijapa, oOILIee YHCIO JIIEKTPOHOB H
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJI0sIM), OOBSICHSATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB U MX COCAUHEHUN B
npenenax MajiblX NEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

e KJIACCU(PUITMPOBATh XUMUUYECKHUE JIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peaklnu (10 YUCIY U COCTaBY YYACTBYIOIIMX B peakluu
BEIIECTB, MO TEIIOBOMY d(QekTy, M0 HM3MEHEHUIO CTeleHen
OKHUCJICHUSI XUMUYECKUX JIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) O0OMME W CHenudUUecKrue XUMHYSCKHE
CBOMCTBA MPOCTBIX M CIOXXHBIX BEIIECTB, MOATBEPXKAAsl ONHUCAHUE
IpUMEpPaMH MOJIEKYJIAPHBIX M MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUii;

e COCTaBJISITh YPAaBHEHUS AJICKTPOJIUTUYECKON JAUCCOIMALIUM  KHUCIOT,
HIEJI0YEed W COJIEW, TOJIHBIE M COKpAIIEHHBIE YPABHEHUS PEaKLIHM
MOHHOTO  OOMEHa, YypaBHEHUS  peaKklMil,  MOATBEPHKIAIOIINX
CYILIECTBOBAHME T€HETHUUYECKOM CBSI3M MEX]y BEIIECTBAMU Pa3JIMYHBIX
KJIACCOB;

e PACKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIIUMA
MTOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOrO OajlaHCa ATUX PEaKIIMid;

e IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTHM OT WX CTPOECHUS,
BO3MOXHOCTH TPOTEKAHUSI XUMHUYECKUX IMPEBPAIICHUI B Pa3IWYHBIX
YCIIOBUSX;

¢ BBIUUCIIATh OTHOCUTEJIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO MAacCChI
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTO »3JIeMEeHTa 1o (opmyiie
COEMHEHHUs, MAaCcCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMHUUYECKON PEaKInu;

e COONIONATh  TpaBUjia  TOJIb30BAHMS ~ XMMHUYECKOM  MOCyIod
1a00paToOpHbIM 00OpYJOBaHHEM, a TakKe IpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 1O BBINOJTHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

¢ [IPOBOJUTh  PEaKIMH, TMOATBEPXKIAIOIMINE KAauyeCTBEHHBI  COCTaB
pPa3IMYHBIX BEIECTB: PACIO3HABATH OIBITHBIM IYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapObonatr-, ¢docdar-, cunukar-, cynbdart-,
TUAPOKCUJI-UOHBI, KATHOHBI aMMOHUSI U MOHBI W3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIIECTB;



e IPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIIUTEITLHOMN JEATETPHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHUE, O00O0OIlEHHE, CUCTEMATH3allhi0, BbBISIBICHUE
IPUYUHHO-CJICICTBCHHBIX CBS3€H — IS M3yYCHUS CBOWCTB BEILECTB H
XUMUYCCKUX PEaKIMid, CCTECTBEHHO-HAyYHBIC METOIbI IO3HAHUS —
HaOII0ICHUE, U3MEPEHHE, MOJICITUPOBAHNE, DKCIIEPUMEHT (peaabHbIN U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMeHOBaHHE KoaundecTBO 4acoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3ie/ioB U TEM Konrpouabnsie IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPpOrpaMmsl padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUSA
XUMHSA — BaKHas
L1 00J1aCTh €CTECTBO3HAHUS 5 ) bubnnoreka IIOK
' U [IPaKTUYECKOM https://m.edsoo.ru/7f41837¢
NEeATEILHOCTH YeI0BeKa
12 BemecTBa 1 xuMudeckue 15 1 bubnnoreka IIOK
’ peakuuu https://m.edsoo.ru/7f41837¢c
Hroro nio pazgeny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. 6 bubnmnoreka [HOK
) ITousTHe 00 OKcHOaX https://m.edsoo.ru/7f41837¢
22 Bonopoa. ITonsarue o 2 | bubmmnoreka HOK
) KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. 5 1 ) bubnuoteka [OK
' ITousTie 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHEBIE KIaCCHI
bu6nuoreka [IOK
2.4 HEOPTaHNYECKUX 11 1 1

COEeTUHEHNN

https://m.edsoo.ru/7f41837¢




Uroro no pazaeny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckas cucrema xummnueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

Ilepuoanueckuii 3aK0H U
[lepuoauueckas cucrema
3.1 XUMHYECKHX 3JIEMCHTOB 7
J. 1. MeHaeneena.
Crpoenue aToma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

XuMHUecKas CBSI3b.

39 OKHUCIUTENBHO- 2 ’ bu6mmoteka [IOK

) BOCCTAaHOBUTEIbHBIC https://m.edsoo.ru/7f41837¢c
peaKkuu

Hroro no pazneny 15 Bubmaorexa ITOK
https://m.edsoo.ru/7f41837¢c

PesepBHOE Bpems 3 Bubmorexa ITOK
P p https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO
1 68 5 5

YACOB 110 [TPOTPAMME




9 KIIACC

HauMeHoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3ieioB U TeEM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMMbl padoTshI padoThbI
Pa3zgea 1. BemecTBO M XUMHYECKHE peaKku
IToBTOpEHME M
11 yriayOneHue 3HaHuM 5 | bubnmnorexka HOK
' OCHOBHBIX Pa3JIelIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmorera OK
' P . https://m.edsoo.ru/7f41a636
XUMHYECKUX peaKIui
DNEeKTPOTUTHIECKAS
13 JTIUCCOIUAITHS. 2 | | bubmuoteka [JOK
’ XHUMHUYECKUE PEAKIINN B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
OO0111ast XxapakTEPUCTHUKA
P P bubmmorexa [JOK
2.1 XUMHUYECKHUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO011as XxapakKTepuCTHKa
Parctep Bu6nnorexa [IOK
2.2 XUMHUYECKHUX 3JIEMEHTOB 6

VIA-rpynmnsl. Cepa u e€

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




COCAUMHCHUS

OO01as xapakTepuCTHKA

)3 XHUMHYECKHX DJIEMEHTOB 7 bu6nuoreka [IOK
’ VA-rpynmel. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 uX CoeTMHECHUS
OO01as xapakTepuCTHKA
XUMHUYECKHUX AJIEMEHTOB B 10K
noIMoTeKa
2.4 IVA- Y 8
rp}:HHH rieponn https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro no pazneny 25
Pa3znen 3. MeTajsibl M UX COeIMHEHMSI
31 OO0mmue cBoiicTBa 4 bubnuorexa [JOK
' METAJIOB https://m.edsoo.ru/7f41a636
39 Baxneie MmeTtauibl U 16 bubmmorexa [JOK
) HX COCIMHCHMUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa 1 Marepuansl B 3 bubmuoreka [IOK
' JKU3HU YeJI0BeKa https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorexa [TOK

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

8 KIIACC
Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
I Hara uudposeie
Tema ypoxa Konrpouabnsie IIpakTnyeckue
/ Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypcsl
[Tpenmer xumuu. Ponps xumuu B bubnuoreka [IOK
1 JKU3HM 4esoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BCIIICCTBA Oc
bubmuoreka [JOK
[TonsiTHE O METO/IaX TO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
e
[TpakTuyeckas pabora Ne 1
bu6mmoreka [IOK
«[IpaBuna paboTsl B 1abOpaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
U Ipu€MBI 0OpaleHus ¢ de
1ab0paTOPHBIM 000PYTOBAHUEM) o
bu6mmoreka [JOK
HucTtele BemecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0b! pa3ieneHus cMece ca
[TpakTuyeckas padora Ne 2 bubnnorexka [JOK
5 «Pa3nenenue cmeceii (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOM COJIN)» c8
6 ATOMBI 1 MOJIEKYJIBI 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0d2a
6¢c

XUMHAYECKHE IIEMEHTHI. 3HAKU

bubmuorexa [JOK

7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
JJIEMEHTOB e8
bubmuorexa [JOK
8 IIpocTble U CIIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUECHUE https://m.edsoo.ru/ff0d2d
50
3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHUYecKas popmyia bubmorexa HOK
10 ' pMYIa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHUYECKHX AJICMEHTOB -
OTtHOcHUTENbHAsS aTOMHAas Macca. bu6mmoreka [JOK
11 | OrtHOcUTETbHAS MOJICKYJISIPHAS https://m.edsoo.ru/ff0d32
macca 3c
bu6mmoreka [IOK
MaccoBast 10JI1 XUMHYECKOTO
12 https://m.edsoo.ru/ff0d35
AJIEMEHTa B COEMHEHUH 0c
KonunyecTBo BemecTBa. MoJb. bubmorexa HOK
13 https://m.edsoo.ru/ff0d52
Momnspnas macca
30
bu6mmoreka [JOK
®dusnyeckue 1 XUMHYECKUE
14 https://m.edsoo.ru/ff0d37f

sIBIICHUS. XHUMHU4YECKast peakuia

a




[Ipu3Haku 1 ycioBus NPOTEKAHUS

bu6mmoreka [IOK

15 . https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEAKITHiA 16
3aKOH COXpaHEHUsI MacChl bubmmoreka [JOK

16 | BemecTB. XUMHYECKHE https://m.edsoo.ru/ff0d3b
yYpaBHEHUA 38
Brruncienus koiMuecTBa, MacChl bubnmoreka [JOK

17 | BemlecTBa 0 ypaBHEHUSAM https://m.edsoo.ru/ff0dS57
XUMHYECKHUX PEeaKIIHii 08
Kiaccupukanus XuMHIecKux

. bu6mmoreka [IOK

peakiuii (CoeIMHEHNS,

18 https://m.edsoo.ru/ff0d3f3
pa3I0XKEeHUs, 3aMeIleHuS, 4
oOMeHa) B
M. B. JIoMOHOCOB — yu€HBIN- bubnuorexa [JOK

19 | osuHuuknoneauct. O600IIEHUE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIHsl 3HAaHHHA c4
KonTponsnas padora Nel no teme bubnuoreka [IOK

20 | «BemecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKIum 90
Bo3ayx — cmech razos. CocraB bu6mmoreka [JOK

21 | Bosayxa. Kuciaopon — aneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BeuectBo. O30H 8e
®dusndeckue 1 XUMHIECKUE
CBOMCTBA KHCJIOPO/ia (peaKIuu Bubmaorexa LOK

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

oKucIieHus, ropeaue). [lonstue
00 okcugax

14




CriocoOBb! moTydeHus KHCIopoa
B JabopaTopuu 1

bubmuoreka [JOK

23 https://m.edsoo.ru/ff0d49
npombiuieHHOCTH. [IpuMenenue 7a
KHCJIOpOJia o
TennoBoii 3 PeKT XMMUIECKOI
peaKkIuu, MOHITHE O bubmuorexa [JOK
24 | TepMOXMMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHAOTEPMUYECKUX 90
peaKIusax
TomnuBo (HedTh, Yroiab U METaH). bubnuorexa [JOK
25 | 3arps3HEHHE BO3IyXa, CIOCOOBI https://m.edsoo.ru/ff0d4c
€ro MPeA0TBPAIICHHUS 4a
[TpakTuueckast pabota Ne 3 o
bu6mmoreka [IOK
teme «llonydenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHE €TO )
CBOMCTB» =
Bonopon — anemeHT u npocroe bu6mmoreka [IOK
27 | BemectBo. HaxoxaeHnue B https://m.edsoo.ru/ff0d4d
pUpOJIe do
du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
28 | cBoiicTBa Bomopoza. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOpOJa do
bu6mmoreka [JOK
29 | TlonsATHe 0 KHCIOTaX M COJISIX https://m.edsoo.ru/ff0d50
d2
bubmuorexa [JOK
30 | CnocoObl momy4eHus BOJOPOa B 1

https://m.edsoo.ru/ff0d4d




nabopaTopuu

do

[Tpaktuyeckas padora Ne 4 o
teme «[lonydeHue u coOupanue

bubmuorexa [JOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/Ia, U3yYEHHUE €T0 >
CBOMCTB» -
MonsipHblii 00bEM Ta30B. 3aKOH bubmorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus 00n€ma, KoJIM4yecTBa
bubmuorexa [JOK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WU 20
00BEMY o
Breruucnenust 006MO0B ra3oB 1o
bubmuorexa [JOK
YpaBHEHUIO PEaKIIMi Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIIEHUI 08
ra3oB o
bu6mmoreka [IOK
Dusznueckre U XUMHUUECKUE
35 . https://m.edsoo.ru/ff0d58
CBOICTBA BOJBI
Ta
Cocras ocuoBanuii. [Tonstue 00 Brbmmozexa [IOK
36 https://m.edsoo.ru/ff0d59
WHINKATOpaxX e2
Bona xak pactBopuTens.
bu6mmoreka [JOK
HacepleHnble 1 HeHACBIIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 1014 40
BEILIECTBA B paCTBOPE o
38 | IIpaktuueckas pabora Ne 5 mo bubmuotexa [JOK




teme «lIpuroroBiaeHue pacTBOPoOB
¢ onpeAeEHHON MacCOBOM J0Jiei

PacTBOPEHHOIO BEILIECTBA»

https://m.edsoo.ru/ff0d5e
ba

Konrpomnsnas padora Ne2 o reme

bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 4
OKcHIIBI: COCTaB, KIIACCU(DUKAIIHS bubmorexa LOK
40 ’ ’ ’ https://m.edsoo.ru/ff0d66
HOMCHKJIATypa
4e
[TonyueHnue u xuMuyeckue bubnuoreka [IOK
41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM()OTEPHBIX OKCHUIOB de
bu6mmoreka [IOK
OCHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJaccu(uKaIus, HOMEHKIIaTypa ca
[TonydeHne U XUMHUECKHE bubmmorera [TOK
43 i ! https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI
ca
bu6mmoreka [IOK
Kucnotsr: cocras,
44 https://m.edsoo.ru/ff0dfee
KIaccu(uKalys, HOMEHKIaTypa )
[TonydeHne U XUMHUECKHE bubmorexa LIOK
45 qu https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpenHue): HOMEHKIIATYpA, bubmuorexa [JOK
46 | cmocoObl MoTy4YeHHs, https://m.edsoo.ru/00ad94

XAUMHUYECKUE CBOWCTBA

74




[TpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX

bubmuoreka [JOK

47 | 3amad o teme «OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIaCChI HCOPTaHUICCKHUX ¢
COCIMHEHUI
['enernueckas cBsi3b MEKIY bubmuorexa [JOK
48 | KJIaccaMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COeTMHEHUN 50
bubmuorexa [JOK
O06001IeHNEe U CHCTeMAaTU3aIs Ho
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas paborta Ne3 mo teme bubnuorexa [JOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCAMHEHUN" la
[TepBble MOMBITKH
bu6mmoreka [IOK
KJIaCCU(PUKAIIUU XUMUYECKUX
51 https://m.edsoo.ru/00ad9f
aneMmeHTOB. [loHsATHE O TpymIax fa
CXOJTHBIX DJIEMEHTOB -
Ileproauueckuii 3aK0H U
bu6mmoreka [IOK
[Tepuoanueckas cuctema
52 https://m.edsoo.ru/00ada5
XUMHUYECKHUX 351eMeHTOoB J[. 1. e
Meneneena o
bu6mmoreka [JOK
53 | Ilepuonpl, rpynmbl, HOATPYIIIBI https://m.edsoo.ru/00ada5
2¢
54 Crpoenue atomoB. CoctaB bubnuotexa [JOK

ATOMHBIX SJEP. H3oTomml

https://m.edsoo.ru/00ada3
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CTpoeHHE DIIEKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
Ilepunonnueckon cucrems! /1. 1. be
MenieneeBa -
XapakTeprucTUKa XUMHYECKOTO
bu6mmoreka [IOK
3JIEMEHTA 110 €T0 MOJIOKEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepnonnueckoi cucreme /1. 1. iy
MewnieneeBa o
3nauenue [lepuoandeckoro
bubmuorexa [JOK
3aKOHA JUISl Pa3BUTHUS HAYKH H
57 https://m.edsoo.ru/00ada9
npaktuku. [[. 1. MenneneeB — 6o
Y4€HBIN, IEJAror U rpak JaHuH _
Peseprublit ypok. O60011eHUE U
. bubmuorexa [JOK
cUCTEMAaTH3aIiA 3SHAaHUH /
58 . https://m.edsoo.ru/00adb3
Bcepoccuiickas npoBepoyHas 3
paborta o
KonTponbnas pabota Ne4 o reme
bu6mmoreka [JOK
«CtpoeHne aroma. XUMUYeCcKas
59 . https://m.edsoo.ru/00adb4
cBs3b» / Beepoccuiickas %6
npoBepoyHas paboTta o
bu6mmoreka [IOK
DNEKTPOOTPUIIATENIEHOCTD
60 https://m.edsoo.ru/00adaa
aTOMOB XHMHYECKHX DJIEMEHTOB b8
bu6mmoreka [JOK
61 | Honnag xumuueckas CBSA3b https://m.edsoo.ru/00adac
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KoBasieHTHas nonspHas

bu6mmoreka [IOK

62 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b
b8
bu6mmoreka [IOK
KoBasleHTHas HenosspHas
63 1 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBA3b
b8
bu6mmoreka [IOK
64 | Cremneup OKUCICHUI 1 https://m.edsoo.ru/00adae
28
bu6mmoreka [IOK
OKHUCIIUTENBHO-
65 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEIIbHBIE PEAKIIHU 6
bu6mmoreka [IOK
66 | OxucIuTENIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
PesepBHEbIil ypok. O000IIIEHNE U
P P . bubmuorexa [JOK
CUCTEMATH3aIlMs 3HAaHUM 110 TEME
67 1 https://m.edsoo.ru/00ad9c
«Ctpoenne aroma. XUMHUYECKast o
CBA3bY» b2
. bu6mmoreka [IOK
PesepBubIil ypok. O0001IEHHE U
68 PBHBIHM YP iu 1 hitps://m.edsoo.ru/ff0d61
cucTeMaru3anus 3HaHui o6
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPOI'PAMME




9 KIIACC

Ne KoumnuecTBo yacos
JJIeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KounTtpoJabHbie IpakTHyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThbI padoTHI
pecypcsl
n
Ilepnonnueckuil 3aK0H.
bubmuorexa [JOK
Ilepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKHX d71eMeHTOB /1. .
. Meunneneena B
3aKOHOMEPHOCTH B
. bubmuorexa [JOK
W3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHYECKHX 3JIEMEHTOB p
MIEPBBIX TPEX NEPUOIOB B
Knaccudukanms u bubnunoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTraHWYECKUX BEILECTB 2
Buner xumudeckoii cBsI3u 1 bu6mmoreka [JOK
4 THUIIBI KPUCTAIUTMIECKUX 1 https://m.edsoo.ru/00adbac
permérok 6
KonTponbnas padota Nel
o teme «IloBropenue u
5 yriyosieHne 3HaHUN 1 1
OCHOBHBIX pa3/IeioB Kypca
8 kiacca»




Knaccudukanus bubnmoreka [JOK
6 XUMHYECKUX PEaKIUi 1o https://m.edsoo.ru/00adbcb
pa3JIMYHBIM IIPU3HAKAM 0
[TonsiTue o ckopocTn
. bubmuoreka [JOK
XUMHYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHsiTHE O TOMOTEHHBIX U .
TCTCPOrCHHBIX PCAKIUAX B
IToHsiTHE O XUMHYECKOM
paBHOBecHuU. DaKTOPHI,
but6mmoreka [IOK
BJIUSIIOIIIME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XAMHYECKOW PEaKUU U .
IMMOJIOKECHUE XUMHUYECKOTO -
paBHOBECHS
OKHUCIUTENBHO- bu6mmoreka [IOK
9 BOCCTAHOBUTECJILHBIC https://m.edsoo.ru/00adcad
peakuuu e
Teopus
. bu6mmoreka [IOK
ANEKTPOIUTUYECKON
10 https://m.edsoo.ru/00adcd6
muccormanui. CUIbHbIE U g
cJ1a0ble AIEKTPOJIUTHI B
bu6mmoreka [JOK
HonHbIe ypaBHEHNUS
11 . https://m.edsoo.ru/00add44
peaxkuuii g
XUMHYEeCKHE CBOMCTBA
. bu6mmorexa [OK
KHUCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeACTaBICHUH 00
AIIEKTPOJIUTHYECKON

8




Jucconuanum

XUMHYECKUE CBOUCTBA
CoJIEH B CBETE

bubmuoreka [JOK

13 MpeACTaBICHUIN 00 https://m.edsoo.ru/00add8b
AJIEKTPOJIUTUYECKON 2
IUCCOLIMAIINT
bu6mmoreka [JOK
[TonsTue o runponuse
14 . https://m.edsoo.ru/00add9d
cosen
4
OGoGmene i bu6mmoreka [IOK
15 . https://m.edsoo.ru/00addd 1
cUCTEMATH3aIMs 3HAHUN 5
[TpakTuyeckas padora Ne 1.
bubmuoreka [JOK
«Pemrenue
16 https://m.edsoo.ru/00addbf
AKCTICPUMCHTATBHBIX .
3amau» a
KonTponbhast padota Ne2
10 TEME
bu6mmoreka [IOK
«DNeKTpoNUTHIECKast
17 https://m.edsoo.ru/00addec
JIUCCOIAAIIH. 0
XUMUYECKUE PEaKIINH B -
pacTBopax»
OO01mas xapakTepuCTHKa
bu6mmorexa [IOK
rajloreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe )
XJopa B
19 | Xnopoonopon. ConsHas bubnuorexa [IOK




KHCIIOTa, XUMHUYECKHUE
CBOICTBA, MOJTYyYCHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade10
4

[TpakTuueckas padora No 2
no teme «llomyuenue

bubmuoreka [JOK

20 . https://m.edsoo.ru/00ade34
COJISSHOM KHMCJIOTHI, g
M3y4YEHUE €€ CBOUCTBY» -
Brruucnenus no
bu6mmoreka [IOK
YPaBHEHUSAM XUMHUYECKUX
21 . https://m.edsoo.ru/00ade48
pEaKIMii, €CIU OJIUH U3 g
peareHTOB J1aH B U30BITKE B
bubmuorexa [JOK
OO01as xapakTepuCTHKa
22 https://m.edsoo.ru/00ade64
anemMeHTOB VIA-rpynmst .
AmoTponHsie
MOAM(UKAIINHI CEPHI.
® P " bubnuotexa [JOK
Haxoxnenue cepol u €€
23 . https://m.edsoo.ru/00ade64
COEIMHEHUH B IPUPOJIE. .
XUMHYECKUE CBOMCTBA B
cepol
CepoBoaopoi, CTpOEHHUE, bu6mmoreka [IOK
24 du3nveckrue 1 XUMHUYECKHE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepsl. CepHast
bu6mmorexa [OK
KHUCTI0Ta, GUBNYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHYECKHE CBOMCTBA,
MIPUMEHEHNE

8




XMMHUYECKHE PEaKIIHH,
JIe)KaIue B OCHOBE
IPOMBIIIJICHHOTO CIIoco0a

bu6mmoreka [JOK

26 | mnoy4eHUs CepHOU https://m.edsoo.ru/00adec8
KUCJIOTBL. XUMUYECKOE a
3arpsi3HEHUE OKPYKaroIeh
Cpelbl COETMHEHHUSAMU CEPBI
Brruuciienue maccoBoii bu6mmoreka [JOK
27 JI0JIX BBIXOJA MPOJTYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61as xapakTepuCTHKa
AeMEHTOB VA-TpyNIIbL. bubmuoreka [JOK
28 | As3ort, pacnpocTpaHEeHUE B https://m.edsoo.ru/00adeea
npupoe, Gusnueckue u 6
XUMHUYECKHUE CBOKCTBA
AmMMuak, ero pusndeckue bu6nmoreka [JOK
29 1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
HOJTy4YeHHEe U IPUMEHCHHUE 4
[TpakTrueckas padora Ne 3
bu6mmoreka [JOK
o teMe «llomyuenue
30 https://m.edsoo.ru/00adf18
aMMUaKa, H3ydeHue ero 0
CBOWCTB» =
A3oTtHag Kuciora, eé bu6mmoreka [JOK
31 buznyecKkue 1 XUMUYECKHe https://m.edsoo.ru/00adf30
CBOICTBA 6
bubnuotexa [JOK
32 Hcnonp30BaHne HUTPATOB 1

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




U coJieil aMMOHUS B
KaueCTBE MHUHEPAIbHBIX
ynoopenuit. XuMuyeckoe
3arpsi3HEHUE OKpYIKarolen
Cpeibl COeTMHEHUSIMU

|co

asora
®ochop. Okeun pocdopa
bop dochop bubnuoreka [JOK
(V) u dpochopnas kucnora,
33 https://m.edsoo.ru/00adf68
buU3HYECKUE M XUMUICCKHEC .
CBOMCTBA, IIOJIy4CHHUE B
Hcnonws3oBanue dpocdaron
B KaQ4€CTBE MUHEPAIIbHBIX bubnnoreka [JOK
34 | ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc2
HPUPOHON CPEIbI 0
dbocdaramu
Yraepon,
bu6mmoreka [JOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupose, Gu3nYecKue u .
XUMHYECKHUE CBOMCTBA B
Okcuapl yraepojaa, ux
buznyecKkue 1 XUuMUYECKHe bub6nuorexa [IOK
36 CBOMCTBA. DKOJIOTUYECKIE https://m.edsoo.ru/00adfeb
po0OJIeMBbI, CBSI3aHHBIE C e
okcuzaoM yriepoga (I1V)
" bubmuorexa [JOK
YronpHas KucCoTa u e
37 https://m.eds00.ru/00ae006

COJIN
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[TpakTrueckas padota Ne 4
o TeMe "l[lonyuenue

bubmuoreka [JOK

38 | yriekucnoro rasa. https://m.edsoo.ru/00ae027
KauecTBeHHas peakuus Ha e
KapOoHaT-1oH"
[TepBoHavaIbHBIC TTOHATHUS
bubmuoreka [JOK
00 OpraHuyYecKux
39 https://m.edsoo.ru/00ae054
BEIIIECTBAX KakK O .
COEIMHEHMSIX yIIIEpoaa -
. bubmuoreka [JOK
KpemHwnii u ero
40 https://m.edsoo.ru/00ae080
COCAUHEHHUS .
[TpakTuueckast paborta No 5.
Pemienune
bubmuoreka [JOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edsoo.ru/00aeQbf
mo TeMe «Bakaeie )
HEMETaJUTBl U UX =
COCTUHCHUS
KonTponbnas padota Ne3
. bu6mmoreka [JOK
mo TeMe «Baxkaeie
42 https://m.edsoo.ru/00aelel
HEMETaJTBl U UX o
COCIUHCHUS N
OO61mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTauioB. MeTaminyeckast https://m.edsoo.ru/00ae103

CBsA3b U METAIJINYCCKaA

KpucCTallliInueCKad peméTKa.

€




dusnyeckue cBolcTBa
METAJUIOB