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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBarenbHON MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peaepaibHOM paboueit MporpaMMbl BOCTIUTaHUS
U ¢ y4€TOM KOHIICTIIMHM TPEToJlaBaHusl y4eOHOTro TmpeaMera «XUMHs» B
obOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparuu.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TENAX, OOIIECH CTpaTeruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeamMera, yCTaHaBJIMBAET o0s3aTeNbHOE peIMETHOE coJiep KaHue,
pPEeLyCMaTpUBAET PACIPENCICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
paznenaM M TEMaM MPOrpaMMbl MO XUMHUHU, OMNPEAEISICT KOJIUYECTBEHHBIE HU
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUU C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yJalomuxcs, OMNpeAeIsIeT BO3MOXHOCTH TMpeaMera s
peanm3anuyu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOU
IporpamMMbl Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHUM K
pe3ynbTaTam 00y4eHUs XMMUU Ha YPOBHE LieJieH U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENbHOM JAESITENPHOCTH OO0YYaloIerocss Mo OCBOEHUIO
y4eOHOTO CO/Iep KAHMUS.

3HaHWE XHWMHUH CIYXXUT OCHOBOW i (OPMHUPOBAHMS MHUPOBO33PEHUS
oOyyarouierocs, €ro npejacTaBICHUN O MaTEpPUAILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMUpPyEMble XUMHEH MpPEICTaBICHUS O B3aUMOIIPEBPAIICHUSX
DPHEPTrUU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 0011l 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHON JCSITEIBHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00YyYarOIIuXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-
-Hay4YHBIM 3HAHHAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
00pa3oBaHUE 00YYAOIITUXCSI.

JlanHble HampaBlIeHUS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
colepkaHus  y4eOHOro  TpeaMera, KOTOPBIA  SIBISETCS  MENarorH4ecKd
aJIalTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUHU Ha ONpPEIeIEHHOM dTare e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMbI TMEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTraHMYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TMOHSTUN
OPraHNYECKON XUMUHU.

CrpykTypa coaepkaHus MPOTrpaMMbl MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. CoJepKaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKOU
peakuuu. OO0e 3T CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl M0 MPUHIUITY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelCTaBleHUA 00 BIEKTPOJUTUYECKON AHMCCOLMAllUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K IPyTrOMY, BBITIOJHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHUS U BO3MOYKHOCTEW MPAKTUYECKOTO MMPUMEHEHUS U MOJYUEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHHe TMporpaMMbl IO XHMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONIEH HAyYHOW KapTUHBI MHpPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HAHUS B Hayke. M3yueHne XMMUU MPOUCXOAUT C IMPUBICUCHHEM 3HAHUW W3
paHee M3YyYECHHBIX Y4EOHBIX MpeaMeToB: «Okpyxawimuil mupy, «buomorus. 5-7
KJ1accs» U «Pu3nkKa. 7 Kimacey.

[lpn w3ydyeHWH XWUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'0 €CTeCTBO3HAHMS, MPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XHMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECCKUX IMOJIO0KEHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blKka HAyKH, B MPUOOLICHUH K



HAyYHBIM METOJAaM TO3HAHUs MPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKIUi, B
(GbopMHpPOBAaHUYU U PA3BUTUU MO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B Y4eOHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEeI0BATEIbCKON JEATEIbHOCTH, OCBOCHUU MPABUII
0e301acHOro 0OpalIeH s ¢ BEECTBAMH B IIOBCETHEBHOM KU3HU.

[Tpn M3ydeHun XMMUU HAa YPOBHE OCHOBHOTO OOIIErO 0Opa30BaHUSI BAXKHOE
3Ha4YE€HHE MPUOOPEH TaKUe 1ENH, KaK:

— (dopmMupoBaHWE WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caMo00pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEUICHHH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOydJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOLIUX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa Pa3HOOOpa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMI), MUMEIOUIUX YHUBEPCAIbHOE 3HAYEHUE JIA
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW H E€CTECTBEHHO-HAYYHOU
rPpaMOTHOCTH, B TOM UHCII€ YMEHUM OOBSCHITH U OILICHUBATH SIBJICHUS
OKPY>KalOIIEr0 MUpa, MCIOJb3Yysl 3HAHUSI U OMbBIT, MOJYyYCHHBbIE MPU H3YYCHUU
XUMUH, MPUMEHSTh UX MPU PEIIeHUH TPOOJIEM B MOBCEIHEBHON KU3HU U TPYAOBOU
NEesTeIbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCSd TyMaHUCTHYECKUX  OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUU i BBIPAOOTKH SKOJOTHYECKU
1€J1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXPAaHEHUS CBOETO 310POBBS U OKPYKAIOWIEW NPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS W HANpPaBICHHOCTH JAIBHEUIIETO
oOyJeHwus.

OO0111e€e Ynco 4acoB, OTBEIEHHBIX AJI U3YUCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctasiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHM B )KM3HM 4Y€JIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. DuU3MUECKUE CBOWCTBA BEWIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOnax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHusi CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAasE aToMHasi mMacca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasg Mmacca. MaccoBast 10151 XUMHYECKOT0O 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemiectBa. Monb. MonsipHas macca. B3anmocBsa3p KoinyecTsa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUN.

du3nyecKue U XMMUUYECKUE ABJICHUSL. XUMHYECKasl peakius U €€ MpUu3HaKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxarms
XUMHUYECKUX peaKui (COeTMHEHNS, Pa3I0KEeHUs, 3aMEIIeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOHN IMOCY/IOH, MpaBujaMu pabOoTHl B JIAOOpAaTOpPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUEHUE U OMHCAHHE
bu3nYecKuX CBOWCTB 00pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
METHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBEJeHNE OYUCTKH TTOBApECHHON
coii, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IapocTepKHEBBIX ).

Bakueime npeacTaBUTEIM HEOPIraHNYECKHUX BELeCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT U MpPOCTOE
BemiecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3WUYecKne W XUMUUYECKHE
cBoicTtBa (peakuuu ropeHus). Oxcuzapl. I[lpumenenune kwucinopona. CrocoObl
NOJIyYeHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAu(pUKaLns KUCIOPOIa.



TenmoBoit »h(PeKT XUMHUUECKON peaklnH, TEPMOXHMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIVIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MMAPHUKOBOIO0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — anemeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B npupoze,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ToTyueHust. Kucmotst
U COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBa BOAbl. Boma kak pactBopurenb. PacTBOpsl.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pactBOpoB B npupojAe U B KU3HHU 4elOBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpupoaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIC, KHCIOTHBIC, aMpOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. dusmyeckue u XUMUYECKUE
cBOMCTBa OKCHUIOB. [TomyueHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3HMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. Ousnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx axktuBHoctu MmeraimoB H. H. bekerosa.
[Tony4deHnue KUCIIOT.

Conu. Homenknarypa coseil. @u3nyeckue U XUMUYECKHE CBOMCTBA COJEH.
[Tonyuenue counen.

['eHeTnuecKkas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJYUYEHHE,
coOupaHue, pacrlo3HaBaHHME M M3yYEHUE CBOMCTB KHUCIOpOa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (rmoxxapa), 03HakoMJIEHHE ¢ 00pa3aMy OKCHUJIOB U OTIMCAHUE
UX CBOWCTB, MOJYy4YeHUE, COOMpaHUE, pacClO3HABaHUE M HU3YyYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumoieiictsue Bogopoaa ¢ okcuoM meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOACHUE 00Pa3II0B BEMIECCTB KOJIMIESCTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pAcTBOPEHHS BEIIECTB C PA3IHMYHON
PAaCTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIECH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HAaTpHEM H
KaJbLIUEeM) (BO3MOXXHO  HMCIOJIb30BAaHUE BHJIEOMATEpPUAJIOB), HCCIEIOBAaHUE
00pa3oB HEOPraHUYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIOICHIE U3MEHEHUS
OKpacCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUSA



okcuna meau (II) ¢ pacTBopoM CepHOM KUCIOTHI, KUCJIOT C METallJlaMHU, PEaKIui
HEWTpaau3aluu, NOJYyYEHNE HEPACTBOPHMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IpYyTrUM U3 pacTBOPA COJIM, PELICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHelmme K1acchl HEOPTraHUYECKUX COETUHEHUI.

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKAS CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKH KiIaccU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYINIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(POTEpHbIE OKCHIBI
Y TUAPOKCHUJIBI.

[lepnognuecknii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. Menneneesa. Kopotkonepuoanas u nnmuHHoniepuoaHas popmel [lepuoanmueckoii
cucrembl xummyeckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
Du3HYECKU CMBICII MTOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK AaTOMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
Ilepuonuueckonn cucremnr [l. M. Menneneesa. XapakTepucTuka XHUMHYECKOTO
3JEMEHTA IO ero noynoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS pAJHyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOKCTB IO IPYyNIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMbI XUMUYECKHX
QJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — y4d€Hbli n
IrpakIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipoueccol okucaeHus: ¥ BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
IUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, MPOBEICHHUE OIBITOB,
WUTKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pasioKeHHsI, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanusanus MeXNpeIMETHBIX CBSI3€d IMpPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
NOHATHM, TAK W MOHATHM, SBISIOIIUXCS CUCTEMHBIMH JUISl OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTeCTBEHHO--HAayUHbIE MMOHATHUS: HAYy4YHbIN (PAaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJIMW3, CHHTE3, KiIacCU(pUKalus, NEPUOJAUYHOCTb, HAOIIOJICHUE,
HKCIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
paroOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsil, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, EIUHMIIBI
U3MEPEHMSI, KOCMOC, IIJIaHEThI, 3BE3/1b1, CoNHIIE.

buonorus: ¢orocuntes, qpixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOAb, OJIE3HBIE
VICKOITa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakuus

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIHs, KaJbLHI U X COCAUHEHUN
B COOTBETCTBMM C IIOJIOKEHMEM »dJIeMeHTOB B Ilepuoaunueckoit cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelleCcTBAa: BHUJABl XWUMHYECKOW CBA3U. THIBI KPUCTATIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCSAIIMXCSA K Pa3Iu4YHbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHMI, TEHETUYECKas CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUECKUX PeakIfil MO pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUUU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEHEH OKHMCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
yYpaBHEHHUS.

[Tonsitue o ckopoctn xumuueckoi peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusx. IIoHATHE O rOMOreHHBIX M IeTepOTreHHBIX
peakuusix. I[lonstue o karanuse. IloHdarue o xumMuueckoM paBHOBecuu. PakTopsl,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAKUMH M IO0JOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBieHue  ypaBHEHUU

OKHUCJIUTEIHbHO--BOCCTAHOBUTEIIHBIX ~ pPEaKIUid ¢  HCIOJIb30BAaHHEM  METOJa
AJIEKTPOHHOTO OaJtaHca.



Teopus 2IEKTPOIUTUYECKON JUCCOLMALMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KartnoHbl, aHMOHBI. MeXaHM3M OUCCOLMALMM BELIECTB C PA3NMYHBIMU BHJIAMHU
XxumMuueckon cBsizu. Crenens aucconuanuy. CUIbHBIE U CIIa0bIE IIEKTPOJIUTHI.

Peakiiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBIE YypaBHEHUsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE IIPEJICTABICHUN 00 AJIEKTPOJUTHUECKON TUCCOIUALINH.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauloB (rpadura W anmasza), CIOKHBIX BEIIECTB
(x10puaa HaTpus ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JCICTBUS  pa3iMuYHbIX (PAKTOPOB, HCCIECJOBAaHUE  DIIEKTPONPOBOJIHOCTU
pPacTBOPOB BEUIECTB, ITPOLIEcCa AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHUAJIOB), IPOBEJECHHUE OIBITOB, HWILIIOCTPUPYIOIIHUX
OpU3HAKU TPOTEKAaHUs peakuuidi HOHHOro oOMeHa (0Opa3oBaHHME OCAJKa,
BbIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUIN (TOpeHHE, pPEaKLMU PA3JI0KEHHUS,
COEIMHEHMS), PpACIIO3HABAHWE  HEOPraHMYECKMX  BEUIECTB C  MOMOLIBIO
KA4YECTBEHHBIX PEAKLIMM Ha MOHBI, PEIEHNE DKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 4 MX COeANHEHUSA

OOmas xapakTepucThka TrajJoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (hU3HUecKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTaJulaMH, HEMeTaUlaMH, IieiodaMu). XjopoBoaopon. ComsHas KUCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJlydeHHME, IpuMeHeHue. [lelictBue xyopa H
XJIOPOBOJIOPOJa HA OpPraHU3M YeJoBeKa. BaxxHelIme XJI0pUIbl U UX HAX0XKICHHUE B
IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeleHUu okuciaeHus. CTpoeHune U (U3NYECKUue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJa U CEpbl. AJJIOTPONHbBIE MOAU(DUKAIIMN KUCIOPOia
U cepbl. XuMu4eckue cBoiictBa cepbl. CepoBOOpO, CTpoeHue, (PU3NUECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kucnota, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPeACTaBUTENS
KJjlacca KHUCIOT M cnenuduyeckue). XUMHUECKUE PEaKLMU, JieXkKallue B OCHOBE
IPOMBIIIIEHHOTO croco0a IMOJIy4eHHUsl CEpHOMl KucioThl. IlpuMeHeHue cepHoi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyhb(haT-HOH.
Haxoxnenue ceppl m €€ COCAMHEHHWHM B MNPUPOAE. XHUMHUYECKOE 3arpsA3HECHHE
OKpY’KaIOIIEd Cpeabl COEIMHEHHUSIMH Cepbl (KUCIOTHBIE MOXIW, 3arpsi3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 MIPETOTBPALCHUS.



OO6mas xapakTepucTuka 3jieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPOJIE,
dbusnyeckue U xumMuueckue cBoictsa. Kpyrosopor a3ora B npupoje. AMMHAK, €r0
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJyuyeHue U nmpuMenenue. Coinu aMMOHUS,
uX pU3NYECKUEe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydeHue, (PU3UYEeCKue U XUMHUUYECKUE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CHelnu(uyeckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHUS B Kau€CTBE MUHEPAIbHBIX yI00pECHUIA.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOUIeH cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBbl M BOAOEMOB). docdop, amIoTpONHBIE
momudukanuu docdopa, puznueckue u xumuueckue cBoictea. Okcup docdopa
(V) u dochopnas kucnora, puznueckne ¥ XUMHYECKUE CBOMCTBA, MOJyYCHUE.
Ucnonr3oBanue hpocharoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

OOmast xapakTepuctika 31eMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TIIepO/1, AJTIOTPOIHbIE MOIU(DHUKAIINY,
pacnpocTpaHeHue B Mpupoje, Gu3nueckue U XUMUYECKUe CBOMCTBA. AacopOrus.
Kpyrosopor yrinepona B mnpupoae. OKcuisl yriiepoaa, uUx (usndyeckue u
XUMHYECKHE CBOMCTBAa, [JIEHCTBME Ha JKUBBIE OPraHU3Mbl, TMOJY4YeHHE U
IpUMEHEHHE. DKOJIOTUYECKUE MpOoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
rurnoTe3a TJI00ATbHOrO MOTEIJICHUS! KIMMaTta, MapHUKOBBIA 3 dexT. YromapHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHe M XHUMHUYECKHE CBOWCTBA, MOJYYEHHUE U
npumenenue. KauecTBenHass peakuuss Ha KapOoHaT-uoHbL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CETCKOM XO31CTBE.

[lepBoHavyanbHbIe TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He)Tb),
OPOAYKTBI WX mepepaboTku (O€H3WH), UX pOJib B OBITY U NPOMBIIUICHHOCTH.
[TonsiTrie 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: KUPAX, OCNKAX, yriIeBoIax — U UX
poiid B KM3HM 4eloBeKa. MarepuaibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOIY4YEHUE U
npuMmenenue. CoequHeHus KpeMHuUs B ipupoje. O0riue nmpeacTaBieHust 00 OKCHae
kpemuus (IV) u xpemuueBoit kucnore. CHIMKATHI, UX UCIIOIB30BAHUE B OBITY, B
IPOMBIIIVICHHOCTU. BaxkHel1e cTpouTeNibHbIe MaTepualibl: KEpamHuKa, CTEKJIO,
IEMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30maCHOrO  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKcnepumenm:

U3y4deHUE 0Opa3IOB HEOPTAHWUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKlMid Ha XJIOPHU-MOHBI U HAOIIOACHUE MPU3HAKOB



UX TPOTEKAHMs, OIBIThI, OTpAKAIOIIME (PU3NUECKHE M XMMHYECKHUE CBOMCTBA
TraJIOTeHOB M WX COEJIMHEHHH (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUAIIOB),
03HAKOMJIEHHE C 00pa3IaMu XJIOPUIO0B (raJOTeHHI0B), 03HAKOMJICHHE ¢ oOpasiiaMu
ceppl M €€ COEOUHEHUAMH (BO3MOXHO UCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJI0IeHUE TIpolecca OOYTIMBaHMsl caxapa MoJ| AeMCTBUEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YyUYEHHUE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
IIPOBE/ICHHE KAUE€CTBEHHON PEaKIMu Ha CyJb(aT-uoH 1 HAOIIOACHUE MTPU3HAKa €€
IpOTEKaHus, O3HAKOMJIEHHE ¢ (PU3UYECKUMHU CBOICTBamMH a3ota, (ocdopa U UX
coeMHEeHUI (BO3MOXKHO MCIIOIb30BaHUE BUEOMATEPHAIIOB), 00pa3laMu a30THBIX
u (GochopHBIX YyI0OpeHUi, TOIy4eHHE, COOMPaHKe, PACIIO3HABAHUE W HM3yUYCHUE
CBOWCTB aMMHUaKa, IPOBEICHHWE KAaYECTBEHHBIX pPEaKlUWil Ha HOH aMMOHHS U
dbochaT-uoH W H3yyEeHHE TPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW Aa30THOW KHCJOTBI C MEAbK (BO3MOYKHO HCIIOIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3Y4YEHUE MOJIEJICd KPUCTAIUIMYECKUX PEIIETOK anmasa,
rpadura, dymiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTa3a, IIOJIYYEHHE,
coOupaHue, pacrio3HaBaHUE W U3YyYEHUE CBOMCTB YIIEKHUCIIOIO ras3a, IpoBeICHUE
KayeCTBEHHBIX Peakiuil Ha KapOOHAT U CUIMKAT-HOHBI U U3yYeHUE MPU3HAKOB MX
OpPOTEKaHUsl, O3HAKOMJIEHWE C MNPOAYKIMEH CUIMKATHOM MPOMBILUIEHHOCTH,
pELIEHHE SKCIEPUMEHTANBHBIX 337a4 N0 Teme «BaxKHENIIMe HEeMETaulbl U UX
COEIUHEHUSD.

MeTtasiibl M X COCAUHEHUS

OO1ast xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH
ux nonoxenus B Ilepmommueckon cucremMe XuMuU4eckux syemeHToB [J[. H.
MenpneneeBa u ctpoeHus aTroMoB. CTpoeHue meTamuioB. Metamuyeckas CBSA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  pAl
HanpsDKeHUN MeTaioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O0Imue
crnocoObl monydeHus: MeTawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT Koppo3uu. CriiaBel (CTalb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{enoynble MeTambl: MONOXKEHUE B [lepronnueckoil cuCTeEME XUMHUUYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXJECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HAaTpus U Kanus). OKcuiabl u
TUAPOKCUABl HAaTpusi W Kauus. I[IpuMeHeHHe IeNOYHbIX METANIOB MU HX
COCIMHEHUMN.

[[lenoyHno3emenbpHblE METAJUIbI MarHMid M KaJblMH: IIOJIOXKEHHE B
[Iepnonuueckoi cucreme xuMuIeckux 35eMeHToB [[. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3ndeckue U XMMUYECKUE CBOMCTBA MarHus U



Kanblus. Baxknelme coefuHeHus Kaabus (OKCHUI, TUAPOKCH, coiin). KEcTKoCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJFOMUHHI: TI0JI0)KeHUE B [leproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XMMHUYECKHE CBOMCTBa amoMUHUsA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
AIFOMHUHUSL.

Keneszo: nonoxenue B llepuoandeckoi CuCTeEMe XUMHUUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHME aToMa, HAXOXICHHE B mpupone. Pu3MYEeCKHe WU
XUMHUYECKUE CBOMCTBA kene3a. OKCUbl, TuIApOKCcHIbl U con xenesa (I1) u xenesza
(IIT), nx cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE ¢ 0Opa3laMd METaNIOB W CIUJIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3YYEHHE  PE3YJbTATOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJblIUs U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IPOLECCa TOPEHUS JKEe3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAHHE  BHUAECOMATEPUAJTIOB), MPU3HAKOB  IPOTEKAHUs
KaUECTBEHHbBIX PEAKLIUI HA HOHBI: MarHus, KajablUs, aTFOMUHMS, HUHKA, xeie3a (1)
u sxeneza (IIl), meau (II), mabmrogeHne W omMcaHWE TPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdus W Kajdblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB I'MAPOKCHIA ATTFOMUHUS U
TUAPOKCHJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTANbHBIX 3aJa4 1o TeMe «Baxneiine
METaJUIbl U KX COETUHEHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuanbl B IMOBCEAHEBHOW KU3HM YeloBeka. beszomacHoe
UCIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momolins npu
XUMHUYECKUX OKOTaX U OTPABIICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKpYXaroleld cpenbl (mpelaeiabHas AOIMyCTUMAas
KOHIIeHTpanus BeulecTs, nanee — [1/IK). Ponbs xuMuu B pemieHnn 3KoJI0ruYecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue 0o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEpPHBIC
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanys MeXNpeIMETHBIX CBSI3€M NMpPU W3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOMINXCSA CUCTEMHBIMU ISl OTAEIBbHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.



OOmire ecTeCTBEHHO-HAyuYHbIE MOHATHUSA: HAYYHBIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukauus, TMEepUOAUYHOCTb, HaOJIIO/EHuE,
HKCIIEPUMEHT, MOJCIMPOBAaHUE, H3MEpPEHUE, MOJelb, SBJIECHUE, IAaPHUKOBBIH
3¢ (DHEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PalMOaKTUBHOCTb, MOJIeKyJIa, AIIEKTPUUYECKUI 3apsiz, POBOTHUKH,
HOJYIPOBOJHUKY, JIUAJIEKTPUKH, (OTORJIIEMEHT, BEIIECTBO, TEJIO, O0O0BEM,
arperaTHOE COCTOSIHUE BEIECTBA, ra3, pAaCTBOP, PACTBOPUMOCTb, KPUCTATTNIECKAS
pemeéTKa, CIUIaBbl, (PM3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPECHUS, KOCMUYECKOEe
POCTPAHCTBO, IJIAHETHI, 3BE311b1, COJHIIE.

buonorus: ¢otocunres, apixanue, O6uocdepa, ’KOocHCTEMA, MHHEpAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIIbHBIE BEIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, TOJIE3HBIE
MICKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
YUYEBHOMY NPEIMETY «XUMMU S
Ha 02a30BOM YpPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusl

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIbHOU JESATEIBHOCTH B COOTBETCTBUM C TPAJULIUOHHBIMH POCCHUICKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT MpolieccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COIMAIM3AIMU O0YHAOITXCSI.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOUIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAay4YHOMY HAacJIelHI0, NMOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIecTBa, CIOCOOHOCTH BJaleTh NOCTOBEPHOW HHQOpMAIHe o
NEPENOBbIX JOCTMKEHHUSIX WU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEACTABICHUS O COLMAIBHBIX HOPMax MW MPaBHIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIEAOBATEeNIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBIMIOJTHEHUH Y4€OHBIX, ITO3HABATEIbHBIX 3aJa4, BBIMNOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/IaHUN YU€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOIIOMOIIIY B ITPOLIECCE ATON YUeOHOMU eI TeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBO€ TOBEJEHHWE M TMOCTYNKM CBOMX TOBApHUIIEH C MO3WLHMH HPABCTBEHHBIX WU
MIPABOBBIX HOPM C YYETOM OCO3HAHHMS TIOCIIEICTBUM MTOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEICTABIECHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTAaBIISIOLINE
OCHOBY JJIS IOHUMAaHUSI CYIIHOCTA HAyYHOW KapTUHBI MHUpA, MPECTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJHOM CPENION, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

NO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEoOXoauMble Uil OOBSICHEHUs HaOJII0JaeMbIX IMPOILIECCOB M SIBICHU,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEJACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHIO M TIO3HAHMIO, JHOO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOCKTHOM W  HWCCIEI0BATEIbCKOU
NEeATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICEHHOCTH W YPOBHS OOY4YEHUS B
JIaJIbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 *KWU3HH, OCO3HAHWE TOCICICTBUUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KypPEHHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaIbHOMN KU3HMU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpyia pa3IngyHOTo Poja,
YBOKEHHUE K TPYY U pe3yJIbTaTaM TPYI0BOM I€SITEILHOCTH, B TOM YHUCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX  3HAaHMM 1O  XUMHH, OCO3HAaHHBIH  BBIOOD
WHMBUAYAJTbHOU TPACKTOPUHU MPOJIOKEHUS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIMIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCHENTHON TPOo(hEeCCHOHATBLHON AeSTETFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOQECCHOHATILHOMN Cpejie;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHUYECKH 1€71€CO00PA3HOE OTHOIICHUE K MPUPOIE KAK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHHMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOJACHUS
npaBuJI 0€30MMacHOTO MOBEICHUS IPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOKAIOWIMX 3J0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOIYy4aeMble MPU W3YUYCHUU XUMHUH, IS
peleHus 3aaad, CBA3aHHBIX C OKPYKaIOIIEH TPUPOAHON CpEeao, sl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeH HUX PEIICHHS MOCPEICTBOM METOJIOB XHUMMHH,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOIM,
KOMMYHHKATUBHOW U COUMAIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTranpeaMETHBIX pe3yJbTATOB BBIICISIOT 3HAYUMMBbIC IS
dbopMHEpOBaHUS MUPOBO33PEHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OJKCIEPUMEHT U JPYyroe.), KOTOphIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIAMETOB (HOPMHUPOBATH IMPEICTABICHUE O IIEJIOCTHOU



HAy4YHOM KapTHUHE MHUPA, U YHUBEpCalbHbIe yueOHbIC NeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOpble obOecneunBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble JJornueckue a1eiicTBUA:

YMEHUSI MCHOJB30BaTh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HaHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSTHH (BBIICISATH UX XapaKTEpPHBIC
NpU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMH HOHATHUSMHU), HCIIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIEIBHBIX ()aKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCU(PUKALMK XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUid,
yCTaHaBJIMBATh TMPUYUHHO-CIIEACTBEHHbIE CBA3UM MEXIY OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTHUECKUE PACCYX ACHUS (MHIYyKTHUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B IIpOIlleCCe I[MO3HAHMS TMOHATUSA (MPEIMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEINH, UCIIOJIb3yEMbI€ B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS —
XUMHYECKUI 3HAK (CMMBOJ 3JIEMEHTa), XUMHUYecKas QopMmyjia M ypaBHEHHE
XUMHYECKON PEaKIMK — MpU PeIIeHuH y4eOHO-TI03HABaTeNbHBIX 33/a4, ¢ y4ETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISBISATh U XApAKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIUid,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B H3yYaEMBIX MPOIECCax U SIBICHUAX.

Bba3oBble ucciaenoBarebcKkue 1eiCTBUA:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

npuoOpeTeHre OmbiTa IO IUIAHUPOBAHUIO, OPTaHMU3AlMU U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM Ipoilecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMyIupoBaTh 0000IICHUS U
BBIBOJIbI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpOJIeTIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHHUS, MTOJTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEpKAHMS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHEeTa), KPUTHUYECKHM OLIEHWBATh MPOTHUBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHATh pa3IuyHble METOJIbl U 3alpOChl MpPU MOUCKE U 0TOOpE
uH(OpMAIUM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JlacTH  MCTIOJIB30BaHUSI  MH(OPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHIA,
OBJIAJICHUE KYJbTYpOW aKTHBHOTO MCIIOJIB30BAHUS PA3TUIHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (POpMY MpeCTaBIeHUs UHPOPMAIIUKU U
WUTIOCTPUPOBATh pEIIAEMble 3aJayll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOMHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIW3UpPOBaTh B IIpolecce Y4eOHOH W
WCCJIEIOBATENLCKON JEATEILHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO XO35IMCTBa M TPAHCIOPTAa HAa COCTOSTHUE OKpYXKaloled NpUpOAHON
Cpenpbl.

KoMMyHMKAaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIE TeidCTBUA:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Ihaiora u (Mim) TUCKYyCCUU) MO CYIIECTBY
oOcyxmaemMoil TeMbl, (QOPMYJIHPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHOM 3a1a4u;

YMEHUSI  TPEJCTaBIATh  MOJIYYEHHBbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh TMPE3CHTAIUIO
pe3yabTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
J1a60paTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO IIPOCKTA);

yMEHUsI Y4eOHOro COTpYJHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
MO3HABaTEJIbHOM M HMCCIIEOBATENBCKOM  NEATENbHOCTH MPU  PEIICHUU
BO3HUKAIOIIKX MPOOJEeM Ha OCHOBE yu€Ta OOLIMX HWHTEPECOB W COTJIACOBAHUSA
no3unuid (00CyX aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCHCTBUMU, OMNpeIeTIeHUEe KPUTEPUEB IO OILIEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENEIATh IEIN JACSITCIBHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanoOoJiee Y(PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
NPEUVIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MIOJIYYCHUSI HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIMIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, PEJIaraeMble B YCIIOBUU 3aJIaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeamMeTHBIX pe3yNbTATOB IO OCBOEHHUIO 00s3aTENbHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl pabdoueld HporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crneruduueckue Ui TpeaMeTHOM oOnacth  «XUMHUS», BHUJIBI
JNEATEIBHOCTH 1O  IOJYYEHUI0 HOBOIO  3HAaHWs, €ro  HWHTEpIPETalNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHbBIX U HOBBIX CUTYaIUsIX.

K xonIty oOyuenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUYaIOIIUXCSl YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKHX IIOHATHI: aTOM, MOJEKYJa,
XUMUYECKUU JIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJIHOPOJIHAs), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIsIpHasl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JO0JisI XUMHYECKOTO
DJIEMEHTa B COCIUHECHHUM, MOJISIPHBIA 00BEM, OKCHI, KUCIOTa, OCHOBAaHUE, COJIb,
AIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKUCJIEHUsA, XUMHUYECKas  peakuus,
KJaccu(ukanus peakiui: peakiy COeIUHEHUs, PEaKIUU pa3sIoKeHUs, peakiuu
3aMEIICHUsI, PEAKIMu OOMEHa, 3K30- W DHJIOTEPMHYECKUE PEAKINH, TEIUIOBOU
b (deKT peakiuu, SAPO aroMa, IEKTPOHHBIM CIIOM aroMa, aTOMHAs OpOWTalIb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAs U HEMOJISIPHAS KOBAJICHTHAS CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(TpolieHTHAs1 KOHIICHTpAIUs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHU U
MPUMEHSITh 3TU OHSTUS MPU OMKMCAHUM BEIIECTB U UX MPEBPAILICHUMH;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JJIsI COCTaBICHUS! (POPMYJI BELIECTB
Y YPABHCHUM XUMHUYECKUX PEAKIUN;

e ONIPE/ICIIATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OWHAPHBIX COCIMHCHMSIX,
CTENIEHb OKHCIICHHUS DJIEMCHTOB B OWHAPHBIX COCAMHCHUSIX, MPUHAJIC)KHOCTD
BEIIECTB K OINpPEAeNEHHOMY KJIacCy COEIUHEHHH 1Mo dopMyniaM, BUA XUMUUYECKON
CBA3U (KOBaJEHTHAs U MIOHHASI) B HEOPTAHUYECKUX COCMHEHUSX;

epackpbiBaTh cmbica llepuommueckoro 3axkona JI. WM. Meunnaeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOIUYECKON 3aBUCMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT MX MojiokeHusa B Ilepuonnueckoil cucreMe, 3aKOHOB COXPaHEHUS
Macchl BEUIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJISIPHOTO YYE€HUS, 3aKOHA
ABorazapo;

e ONMCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy llepuoanyueckoi
CUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3inyaTh MOHSATUS «TJlaBHas noarpynna (A-
rpynna)» u «mobouynas noarpymnmna (b-rpymma)», manbie u 00jbllIMe MEPUOJBI,
COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIoTCs B Tabuie «Ilepuonnueckas cucrema
xuMHueckux sneMeHToB [[. M. MeHneneeBay ¢ 4YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX HJIEMEHTOB (COCTaB W 3apsj sapa, oOIIee YHUCIO
AJIIEKTPOHOB U PacHpeAeiCHUE UX MO JIEKTPOHHBIM CIIOSIM);



e KJIaCCU(ULIMPOBATh XMMUYECKUE HIIEMEHThHI, HEOPraHUYECKUE BELIECTBA,
XUMHUYECKHE peakluy (10 YUCIy U COCTaBy YYaCTBYIOIIUX B PEAKIMH BEILECTB, IO
TerioBoMy b Pexry);

e XapaKTepU30BaTh (OMHMCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BELIECTB
pa3IMyYHBIX KJIAcCOB, TOJTBEP)KIash ONUCAHUE TMPUMEpPaMH  MOJIEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHI;

* IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XMMUYECKUX MPEBPALEHUI B pa3iMYHBIX
yCIOBUSIX;

¢ BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COEAUHEHMS, MACCOBYIO
JIOJIF0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOU
peaxImy;

e IPUMEHATH OCHOBHBIEC OTEPALMU MBICIUTEIBHON EATEILHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHME, 0000IIEHNE, CUCTEMATU3aLMI0, KIacCU(UKAIINIO, BbISIBICHHUE
IPUYUHHO--CJIEICTBEHHBIX CBSA3EH — JIJIsl U3yUEHUSI CBOMCTB BELLIECTB U XUMUYECKHUX
peakuuii, eCTECTBEHHO-HAYYHbIE METOJbl MO3HAHMsI — HAONII0/IEHHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, IKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

e CJICZIOBATh MPABUJIAM TOJIB30BAHMS XUMHUECKON MOCYI0M U 1a00paTOPHBIM
000py/10BaHUEM, a TAK)KE IPaBUIaM OOpalleHMsI ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU [0 BBINOJIHEHHUIO J1A0OPATOPHBIX XHMHUYECKHX OINBITOB IIO
MOJyYEHUI0O U COOMpPaHHIO Tra3000pa3HBbIX BEIIECTB (BOJOPOAAa U KHUCIOPOA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEW PACTBOPEHHOIO
BEIIECTBa, IUIAHUPOBATb M MPOBOAUTH XHMHYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEI0YEHN U KUCIOT C TOMOUIbI0 MHANKATOPOB (JIAKMYC,
dbeHondTanenH, METHWIOPAHXK U JAPYyTrue).

K xonIy 00yueHus B 9 kjiacce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHYaIOIIUXCSI YMEHUM:

e PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX NOHATUN: XUMUUYECKUI DJIEMEHT,
aToOM, MOJIEKYJIa, MUOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJIEHTHOCTb, DJEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS, XHUMHUYECKas
peaxius, XMuMU4ecKas CBs3b, TEINIOBOM 3P PEKT peaKinu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, AJIEKTPOJUTHI, HEINEKTPOJIUTHI, DSIEKTPOIUTHUECKAs IUCCOIMALINS,
peakuuu MOHHOTO OOMEHa, KaTajln3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEoOpaTUMble peaxkuuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxuuu,
OKHUCIJIUTEIb, BOCCTAHOBUTEIb, OKUCICHHME W BOCCTAHOBJICHHE, aJJIOTPOIIHUS,
aMm(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJEHTHAs, HOHHAs, METAJUIMYecKas),
KpUCTAJUIMYECKask peréTka, KOppo3usi METAJJIOB, CILIaBbl, CKOPOCTb XUMUYECKON
peakuuu, npeaenpHo fonyctumas koHuentpanus 11JIK BemecTsa;



e WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHSATUH U
MPUMEHSThH ATH MOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHUMN;

e ICMIOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JJISI COCTaBICHUSI (POPMYJI BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

e OTIPEJIECTSATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONpPeaeIEHHOMY
KJIacCy CoeMHEHUH 1o (popmysiaM, BUJ XUMHUECKOW CBSI3U (KOBaJeHTHAs, MOHHAs,
METAJJIMYECKasi) B HEOPTraHUYECKUX COEAMHEHUSX, 3apsA]l MOHA MO XHUMHUYECKOU
dbopmyIe, xapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COSAUHEHUH, TUTT
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBRA;

epackpbiBaTh cmbica [lepumommueckoro 3akona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro MOHMMAHHE: OINUCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dopmy Ileproguyeckoil cUCTEeMbl XMMHUYECKHX 3JIEMEHTOB: PAa3IN4aTh MOHSITHS
«rnaBHas noArpymmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynmna)», Masnsie u
OOJbIIME  TEPUOJIbl, COOTHOCUTH OO0O3HAYEHHUS, KOTOpblE HMEITCA B
NEePUOJIMYECKON TaOJIUIE, C YMCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAn sApa, oOllee YHuciIo 3JIEKTPOHOB U
pacnpeneneHre uX Mo AJIEKTPOHHBIM CJIOSIM), OOBSICHATH 001Ie 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWMCTB 3JIEMEHTOB M MX COCIMHEHUM B MpeJiesiax MaJIbIX MEPUOA0B U
IJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX AaTOMOB;

e KJIAaCCU(UIMPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE PeaKuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MO
TermaoBoMy J(h(}exTy, MO HUZMEHEHUIO CTEMEeHEH OKHUCICHHUS XHUMHYECKUX
AJIEMEHTOB);

e XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE U cHeHupUUecKue XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPKAAsl ONUCAHHE MPUMEpPaMU
MOJIEKYISIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

e COCTABJISITh YPABHEHUS JIEKTPOJIUTUUECKON JUCCOLUAIIMYI KUCIIOT, IIeJIouei
U COJie, TOJIHbIE M COKpalll€HHbIE YPaBHEHUS pEaKUuid HOHHOrO OOMeEHa,
YpaBHEHUSl PEaKIMi, MOJATBEPKAAIONINX CYHIECTBOBAHUE TE€HETUYECKOM CBS3U
MEX Iy BEIECTBAMH PA3JIMYHBIX KJIACCOB;

e PACKpBIBATh  CYUIHOCTh  OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIU
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;

e IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBHUSX;

e BEIYKUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAUHEHHs, MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHID XUMHUYECKOU
peakiuy;



e COOJIFO/IATh IIPABWJIA MOJIB30BAHMSI XUMUYECKOM MOCY10M U 1a00paTOpHBIM
000py/IOBaHUEM, a TAaK)KE€ MpaBUJIa OOpALIEHUS C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKUUSMU [0 BBINOJIHEHUIO J1A0OPATOPHBIX XHMHUYECKHX OINBITOB IIO
HOJYYEHHIO U COOMPaHMIO ra3000pa3HbIX BEIECTB (AMMHAKa U YTJIEKHCIIOro ra3a);

e IPOBOJIMTH PEAKUUH, MOATBEPKIAIOIINE KAaYECTBEHHBI COCTaB Pa3IMYHBIX
BELIECTB: PacllO3HABaTh ONBITHBIM MyTEM XJIOPHUA-, OpOMUI-, HOJUA-, KapOOHAT-,
docdar-, cuwiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aMMOHHS U HOHBI
U3YYEHHBIX METAJUIOB, MIPUCYTCTBYIOIINE B BOJHBIX PacTBOpax HEOPraHUYECKHX
BELICCTB;

e IPUMEHSATh OCHOBHBIE ONEPALUHA MBICIUTEIBHON AEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, OO0OOLIEHHE, CUCTEMAaTH3alUI0, BBISIBICHUE NPUYMHHO-
CJIEICTBEHHBIX CBS3€H — U1 U3yYEHUs] CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMM,
€CTECTBCHHO-HAYYHbIE ~ METOJAbI  IO3HAHUS —  HAONIOICHHE, W3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHBbIE
Ne (uudposbie)
w/ HaumeHnoBanue pa3iejioB H TeM IPOrpaMMbI Beero KonTpﬁoanHe HpaKTﬁnquKne 00pazoBaTelbHbIe
padoThI padoThI pecypeni
Pa3nea 1. [leppoHayanbHble XUMHYECKHE NOHATHS
11 XuMust — BaKHast 00J1aCTh €CTECTBOSHAHUS U 5 ) bubnmoreka [JOK
) MPAKTUYECKOM IESITEIbHOCTH YEI0BEKA https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
1.2 BemecTBa U XUMUYECKHUE PEAKIINU 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3zgea 2. BaxkHelilue npeacTaBUTe 1M HEOPraHUYeCKUX BeleCTB
but6mmoreka [JOK
2.1  Bosayx. Kucnopon. [Tonsitre 06 okcugax 6 https://m.edsoo.rw/7f41837c
bubmuoreka [IOK
2.2 Bonopoa. IlonsiTue 0 KUCIIOTax U COMAX 8 1 https://m.edsoo.ru/7f41837¢
bubmuoreka [IOK
2.3 Bona. PactBopsl. [TonsiTue 060 0OCHOBaHUSIX 5 1 1 https-//m.edsoo.rw/7f41837c
. but6mmoreka [JOK
24 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSAUHEHUMN 11 1 1 https-//m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nea 3. [lepuoaunyecknii 3akon u Ilepuoguyeckas cucrema

Xumuuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHDIE PC€aKIHH

xumudecknx 3j1emeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

[Tepuonuueckuii 3akoH u [lepuoandeckas cuctema

but6mmorexa [JOK
3.1 xumuueckux 3nemeHToB /1. 1. Mennene-esa. CtpoeHue 7 https-//m.edsoo.ru/7f41837c
aToma
39 Xumudeckas cBs3b. OKHUCIUTEILHO-BOCCTAHOBUTEIbHBIC ] 1 bubmuoreka [JOK
) peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 15 bubnnorexa LIOK

https://m.edsoo.ru/7f41837¢




bubmuoreka [IOK

Peseparoe spems 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
9 KIIACC
KoJsnuecTBo 4acon DJIeKTPOHHbIE
13‘:)1 HanmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Beero Kontposbubie I[IpakTnueckue 06;:;2:222;:2” e
padoThI padoThI pecype
Pa3zgea 1. BeniecTBO M XUMHYECKHE PeaKIIUn
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUH OCHOBHBIX 5 1 bubnnorexka HOK
pasnenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEaKIIUI 4 bubmaorexa LOK
https://m.edsoo.ru/7f41a636
13 DJIEKTPONIMTUYECKAS AUCCOLUALINSA. XUMUYECKUE ] 1 1 bubnnorexka HOK
peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
71 OO61mas xapakTepuCcTHKa XUMUYECKUX AJIEMEHTOB 4 | bubmmoreka [JOK
VIIA-rpynnsl. I'agorenst https://m.edsoo.ru/7f41a636
29 OO0mmast XapakTepuCTHKa XUMUIECKIX AIeMEHTOB VIA- 6 bubnnorexka HOK
rpynmnsl. Cepa u €€ coeTUHEHUs https://m.edsoo.ru/7f41a636
23 OO61as xapakTepUCTHKa XUMUYECKUX 3J1eMEHTOB V A- 7 1 bubmmoreka [JOK
rpymnbl. A30T, hochop U UX coeTUHEHHS https://m.edsoo.ru/7f41a636
OO0mmast XapakTepuCTHKa XUMUIECKUX IeMEeHTOB [V A- bubmmoreka [JOK
24 rpynnsl. YTIepoa U KpEMHUH U UX COEAMHEHUS 8 ! 2 https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Pa3nen 3. MeTasiibl U UX COeIMHEHUS
3.1 OO01Ire CBONCTBA METAJIOB 4 Bubmorexa HOK

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




Bu6nmuoreka LIOK

3.2 Bakueiinme MeTayuisl 1 X COeIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazneny 20
Pasznea 4. Xumus U OKpysKamoas cpeaa
4.1 BemectBa 1 maTepuasl B )KU3HU YEIOBEKA 3 Bubmioreka HOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

KoJsmnyecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KOHTpﬁOJILHbIe HpaRTﬁnqecxne W3yueHus 0BpazoBaTEIBHBIE
padoThbI padoTbI pecypebi
1 [Ipeamer xumuu. Posib XuMuu B )KU3HU 1 bubmuoreka [IOK
yejjoBeKka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsTHE O MeTOAAX MO3HAHUSA B XUMHUH 1 Bubmiorexa LIOK
a https://m.edsoo.ru/ff0d227¢
y | Smeapon | dpmmmpon | Bt LOK
patop P paril https://m.edsoo.ru/f0d23dc
1abopaTOPHBIM 000PYTOBAHUEM
4 Yucteie BemecTBa 1 cMecH. CriocoObl 1 bubmuoreka [IOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
11 §) Ne 2 «P
5 cutoceit (1a npMEpe OMHCTIH HOBaPEHHIOT | BuGorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEI 1 MOJIEKYJIEI 1 Bubmnorexa HOK
Y https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DIIEMEHTHI. 3HAKHU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle 1 CIOKHBIE BEMIECTBA 1 Bubmiorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YUECHUE 1 bubmiorexa LHOK
yaip ya https://m.edsoo.ru/ff0d2d50
3aK0H MMOCTOSTHCTBA COCTaBa BEILECTB.
10 | Xumuyeckas popmyina BaJICHTII{LZ)CTB aTOMOB 1 bubmiorexa LIOK
: https://m.edsoo.ru/ff0d2eae
XUMHAYECKHUX DIIEMEHTOB
11 OtHocUTENbHAs aTOMHAs Macca. 1 bubmuoteka [JOK

OTHocuTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c¢




MaccoBas J0JIA XUMHUYCCKOT'O 5JICMCHTA B

but6mmoreka [JOK

12 COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Mosb. MossipHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKue U XUMUYECKUE SIBIICHUS. bubnuoteka [JOK
XuMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKky U ycaoBusl MPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUsI MacChl BEIIECTB. bubmuoreka I[IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnienus Koau4ecTBa, Macchl BEMIECTBA MO bubmuoteka [JOK
YPaBHEHUAM XUMHUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d5708
Knaccudukamnmsi XuMHUIeCKUX peakiiiii
18  (coemuHeHUs, pa3noKeHUs, 3aMELICHUS, Eggj;;fg:;grou};o 1334
oOMeHa) T ]
19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIONEIUCT. bubmmoreka [JOK
O06001IeHre U CUCTEMaTU3aIMs 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTtponsnas padora Nel mo teme «BermiectBa bu6nuoreka [IOK
A XUMHAYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 | Kucnopon — 3JIeMEHT U MPOCTOE BEIIECTBO. Eggg;ﬁfg;gg}?fo J448e
O3oH T ]
®du3nvecKkue U XMMUYECKUE CBOMCTBA
22 | xucimopoja (peakiuu OKUCICHUS, TOPCHHE). E;Ifsgggee;;gg}?fo 44614
ITonsiTHe 00 OKCcHIax PR ]
Crioco0bI mosryueHus KUCIopo/a B
23 | maGopaTtopuu ¥ IPOMBIIIUICHHOCTH. Eggg;ﬁfgsigg/lﬁfo 44974
IIpuMeHeHne Kucnopoaa " ]
TennoBoit 3¢ (hekT XUMUIECKOH peakiuu,
24 | MOHATHE O TEPMOXMUMHUYECKOM YPaBHEHUH, buGmuorexa LIOK

9K30- U SHAOTCPMHUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790




TormBo (He(Th, yrojb U METaH).

but6mmoreka [JOK

25 | 3arpsi3HEHHE BO3/yXa, CIOCOOBI €T0 https-//m.edsoo.ru/f0ddcda
MIPEIOTBPAILICHUS
26 lonyuemne n dogupasme sicnopor buGmiorera LIOK
Y1 . P poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonxopon — 351eMeHT U IPOCTOE BELIECTBO. bu6nuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 ®usnyecKkue 1 XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 | TloHsTHE O KMCJIOTaX U COJISX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI ostydeHus BOAOPOIa B bubnmorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
51 lonyuerne n dobupane sosopora, mwycie buGmiorera LIOK
yae p AOPOAa, H3YH https://m.edsoo.ru/f0d4£42
€ro CBOWCTBY»
. " bubmuoteka [JOK
32 MonsipHblil 00bEM ra3oB. 3akoH ABOrajapo https-//m.edsoo.ru/f0d542e
Boruncnenus o00bEMa, KoJIMuecTBa BellecTBa
33 | rasamo ero U3BECTHOMY KOJIMUYECTBY BEIIECTBA bubnnorexa LIOK
.. https://m.edsoo.ru/ff0d55a0
U 00bEMY
sy | s o e 2 s BiGmoresa 10K
peakl . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35  dusnyeckue U XMMHUYECKHE CBOMCTBA BOJbI buGmnorexa LIOK
A https://m.edsoo.ru/ff0d587a
. bubmuoreka [IOK
36 | CocraB ocHoBanwuii. [loHsTHE 00 MHIUKATOPAX hitps://m.odsoo.rw/f0d59e2
Bopa xak pactBoputens. HacbilieHHbIE 1 Bu6morexa [IOK
37 | HeHaCHIIICHHBIC pacTBOPHI. MaccoBas 10Jis

BEIIECTBA B paCTBOPE

https://m.edsoo.ru/ff0d5b40




[IpakTuueckas padora Ne 5 o reme

but6mmoreka [JOK

38 ((HpHFOTPBHeHIiI’e PacTBOPOB € OPEAENEHHON https-//m.edsoo.ruw/f0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBAY
39 KonTtponsnas padora Ne2 o reme «Kucnopo. bu6nuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KJIacCuUKaIs, bubmuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
n o
A1 cucHOTHBX, oCHORHbNX 1 an(boTPHA Bu6morera LIOK
: P https://m.edsoo.ru/fR0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, Kinaccudukaus, bubmuoreka [IOK
HOMEHKJAaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 | llomydeHHe U XUMHYECKHE CBOMCTBA KUCIOT bubmorexa LIOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTuueckas padora Ne 6. Perenue
47 | OKCTICHMEHTANLHEIX 33741 1O TeMe bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
48 ['eneTnueckas CBA3b MEXKIYy KJIACCAMHU bubnmoreka [JOK
HEOPraHUYECKUX COETUHEHUN https://m.edsoo.ru/00ad9a50
N bubmuoreka [IOK
49  OO06oOmieHre U CUCTeMAaTHU3AIIHS 3HAHHA hitps://m.edsoo.rw/00adoch2
50 Kontponbnas padorta Ne3 no teme "OcHOBHbIE bubnmoreka [JOK

KJIACChl HEOPTaHUYECKUX COeTMHEHUI"

https://m.edsoo.ru/00ad9ela




[TepBbie MOMBITKY KIIACCUPUKALTAN

but6mmoreka [JOK

51  xumuueckux 31eMeHToB. [loHsiTHE O Tpymmax https-//m.eds0o.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
I1 7| I1
52 crcrewa ximmccki onevestron JLHL BuGmiorera [[OK
T https://m.edsoo.ru/00ada52¢c
Menpgeneena
53 Ilepuoapl, rpynnel, MOATPYIIEI Bubmnorexa HOK
PHOJBL, TPYILIEL, OATPYTI https://m.edsoo.ru/00adas52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SED. bubnmoreka [JOK
M30TO1mEI https://m.edsoo.ru/00ada342
C 0
55 smemerrron Mepnogieckoit cneresst I 1 BuGmiorera [IOK
PHOA T https://m.edsoo.ru/00ada6bbc
Menpgeneena
X
56 ero nonoxenmio » Mepromnecoi cnerese I BuGmiorera IOK
proa . https:/m.edso0o.ru/00ada824
H. MenneneeBa
3 I1
57 passurus sy n mpaxrmn, 1 1. Merpences BuGmiorera [IOK
p .o YK p v 2 https://m.edsoo.ru/00ada96e
— Y4€HBbIii, e1aror U rpaKJaHuH
53 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumMuueckas CBS3b Bubmnorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanieHTHas moisapuasg XxuMudeckas CBsI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHass HenmonsApHasa XUMHUUECKas CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 Crenens oxncneHns https://m.edsoo.ru/00adae28
but6mmoreka [JOK
63 OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHI

https://m.edsoo.ru/00adb076




64 | OKHCIHTEIH U BOCCTAHOBHTEIIN 1 Bubmzorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTtponbnast padora Ne4 no reme «CtpoeHue 1 Bu6muotexa [JOK
aroma. XMHYECKas CBA3b» https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O60011eHuE 1 1 bu6nuoreka [IOK
cUCTEMaTH3allMs 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PesepBuslit ypok. O600111eHE U 1 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
63 PesepBublit ypok. O60011eHNE 1 1 bu6nuoreka [IOK
cUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 11O 63
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9 KVIACC

KoJsinuecTBO 4acoB JIeKTPOHHbIE

Ne Hara uugpossie

Tema ypoka
n/n yp Bcero KonTpﬁoanHe HpaKTﬁnquRne U3YYeHUS oOpa3oBaTte/ibHbIE
padoTsI padoTbI pecypebi
[Tepuonnueckuii 3akoH. [lepuonnueckas
1 cnfTeMI; XUMHYECKHUX 3neMIe)HT(I)IB AN 1 buGmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meunpgeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XHMquCKIP)IX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MEePHUOJIOB

3 Kiaccudukamnus 1 HoMeHKIaTypa 1 bubmunorexa [JOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XUMUUYECKOW CBA3U U THUIIBI | bubnmuorexa [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5  «lloBTopenue u yrimyOieHne 3HaHUH OCHOBHBIX 1 1
pa3aenoB Kypca 8 Kiacca»

6 Knaccugukanus XuMHU4ecKuX peakiui mo 1 bubnuoreka [IOK
pa3TAYHBIM MTPA3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOUN peaKIvu.

7 ITonsitue o FOMI())FGHHBIX U TETE OFEI})HHBII;[( 1 bubmioreka LJOK

p https://m.edsoo.ru/00adbe9a
peaKuusIx
[ToHsiITHE O XMMHUYECKOM PaBHOBECHH.

] @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnuoreka [IOK
XMMHYECKON PEAKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHUCIIUTENLHO-BOCCTAHOBUTEIILHEIE PEAKIINU 1 Bubmorexa HOK

P https://m.edsoo.ru/00adcade

10 Teopust 3MEKTPONUTHYECKON TUCCOUALINN. 1 bubmmoreka [JOK

CubHbIe U crtabble AIEKTPOIUTHI

https://m.edsoo.ru/00adcd68




Bbu6mmnoreka [IOK

1 HoHHbIe ypaBHEHHS Peakiuii https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KMCJIOT 1 OCHOBAHUU B

12 | cBere npeacTaBIEHUNA 00 DIIEKTPOIIUTHUECKON Bubmorexa HOK

pen B https://m.edsoo.ru/00add5d8
IUCCOLIAIINU
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 | mpexncraBiaeHuil 00 IEKTPOIUTUYECKON bubanorexa LIOK
pel P https://m.eds00.ru/00add8b2
JIUCCOLINAIINYT
14 | IlousgTrue 0 rUAPOIIN3E COIEH Bubmiorexa HOK
Ap https://m.edsoo.ru/00add9d4
. Bbu6mmoreka [IOK

15 | O0o001eHue U cucTeMaTu3ausa 3HaHui htps-//m.cdsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. «Perienue bubmuoreka [IOK

16
JKCIIEPUMEHTAIBHBIX 3a4a4)» https://m.edsoo.ru/00addbfa
KonTtponsHag padora Ne2 1o teme

17 <<9J'IGII()T O.]'II/ITI/EIGCK&H HCCOIAAIN Bubanorexa LIOK

p a TIHATTHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)

13 OO01mmas xapakTeprcTUKa TAJIOT€HOB. bubnnorexa HOK
XUMHUYECKUE CBOMCTBA HA MMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopoonopon. ConsgHas KUCIIOTa

19 XI/IMI]i)I‘-IeCIi[I/IE CEOﬁCTBa OJI eHI/Ie’ Bubanorexa LIOK

> ya > https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpakTrueckas padora Ne 2 o Teme
20 «IPIOJI eHue coljmﬂoﬁ KHUCJIOTBI, U3YUECHUE €€ Bubmioreka LHOK
. ya » M3YH https://m.edsoo.ru/00ade348
CBOWCTBY
Brraucienus mo ypaBHEHUIM XUMUYECKUX

21 €aKIUH, ECIIH O yIEH W3 peareHToB JaH B Bubanorexa LIOK
peaxii, a p A https://m.edsoo.ru/00ade488
N30BITKE

2 OO01mmas xapakTepucTuka 3J1eMeHToB VIA- bubnnorexa HOK

TpYyMIIbI

https://m.edsoo.ru/00ade64a




ANOTPOITHBIE MOJU(PHUKALIUN CEPBI.

23 | HaxoxaeHue cepbl U €€ COeIMHESHUH B Bu6moreka [TOK
P " https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CepPhI
24 CepoBogopo/, ctpoeHue, Gu3nuecKue u bubnnorexa HOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcuppl cepol. CepHas Kucnota, Gu3ndecKue u bubmmoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHYECKUE PeaKlu, JeKalllhe B OCHOBE
26 | TPOMBIIILICHHOTO crocoba Moyly4eHus CepHon bubmmoreka [JOK
KHUCJIOTBI. XMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEH Cpeibl COEANHEHUSIMU CEPBI
27 Beruncnenne MaccoBoil J0IM BBIXO/1a bubmuorexa [JOK
IIPOAYKTa pEaKIMH https://m.edsoo.ru/00adec8a
OO6m1ast XapaKTepruCTHUKa JIEMEHTOB V A-
28 T mnm zAgOT pacn OCTpaHEHHUE B IPUPOIE Bubmorexa HOK
PYIIIBL. » Paciipocip o pHpOe, https://m.edsoo.ru/00adeeat
¢bu3nyecKkrue U XUMHUYECKHE CBOMCTBA
29 AMMUak, ero puznyecKrue 1 XuMU4ecKue bubmmoreka [JOK
CBOMCTBA, IOJIYYCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTuyeckas padora Ne 3 o Teme bubnuoreka [IOK
«[TonyuyeHne aMmMuaka, U3y4eHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KucioTa, e€ Gpu3ndecKkue u Bbu6mmoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U COJIEH aMMOHMUS B
3y | KauecTBe MHHEPATLHBIX yIOOpeHMiA. bubnnorexa HOK
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adf518
Cpelibl COEIMHEHHSIMU a30Ta
®Docpop. Oxenn pocdopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (bnsnje(}:)xng) I/IpXI/I(l\/II/EIIeiI/quLBI())ﬁCTBa bubmmorexa LIOK
> ’ https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Ucnons3zoBanue GpocdaToB B KayecTBe
pocd N bu6mmoreka [IOK
34  MUHEpaTbHBIX YIOOpeHUH. 3arpsi3HeHNE

MIPUPOJIHON cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20




VYriepoa, pacpocTpaHeHHe B IIPUPO/IE,

bu6mmoreka [IOK

35 <
(bU3MYecCKre 1 XUMUYECKHEe CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcunpl yriaepoja, ux pu3ndeckue u

36 | XUMHUECKHE CBOMCTBA. DKOJOTHYECKUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHUIOM YTJIepOIa https://m.edsoo.ru/00adfebe
Iv)

37  VYroJsbHas KUCJIOTA U €€ COJIU bubmorexa LIOK

https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme
38 "rII)OJI eHue IJ)IeKI/Icnoro raza. KauectBenHas bubmmorexa LIOK
¥ yr " https://m.edsoo.ru/00ae027¢
peakius Ha KapOOHAT-HOH

39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COCAUHEHUAX YIIepoaa https://m.edsoo.ru/00ae054¢

40 | KpeMHuii 1 ero coequHEHUS Bubmorexa HOK

P https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Perenue
41 31<It):ne I/IMeHTaJII;HBIX 3a7a4 10 TEME Bubmiorexa LHOK
p N https://m.edsoo.ru/00ac0bf2
«BaxkHeime HeMeTaulbl U UX COSTUHECHUS»

42 KonTponbnas padora Ne3 no teme bubmmoreka [JOK
«Baxuelinime HeMeTaJUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0el8
OO01mas xapakTepuCTHKa XUMUIECKUX

43  OVIEMEHTOB — METAJIOB. Mertanauueckas bubmuorexa [JOK
CBSI3b U METaJUINYECKAst KPUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.

44  DReKTPOXUMHUECKUU PSII HAIPSHKEHUN Bubanorexa LIOK

P p b https://m.edsoo.ru/00ael 156
METaJIJIOB
OO6ure cnocoObl MOTYyYSHHUS METAILIOB.
45 CmutaBbl. BerunciieHHs 10 ypaBHEHUSIM bubmmoreka [JOK

XUMHUYECKUX PEaKIUid, €CIIH OJJUH U3 PEareHTOB
COJIEPKUT IPUMECH

https://m.edsoo.ru/00ael 156




Bbu6mmnoreka [IOK

46 | llonATre 0 KOPPO3MH METAIIIOB https://m.edsoo.ru/00ae1278
Bbu6mmoreka [IOK
47 | lllenourbie MeTambL https://m.edsoo.ru/00ae14b2
48  Oxcuabl ¥ TUAPOKCUIBI HATPUS U KaTus Bubanorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EeMENBHBIE METAIIBI — KAUTBIUN U bubmuorexa [JOK
MarHuu https://m.edsoo.ru/00ac15e8
50 | Baxueiinme coeUHEHUS KaIbIIAI Bubmioreka LHOK
https://m.edsoo.ru/00ael 58
51 | O6oO6IeHre U cUCTEMAaTH3aLMS 3HAHUI
52 | JKEcTKOCTh BOMBI U CIIOCOOEI €€ yCTpaHEHUs Bubmiorexa LIOK
A yerp https://m.edsoo.ru/00ael 886
[IpakTuueckas pabora Ne 6 o Teme bubmmoreka [JOK
53 e .. "
2KécTkoCTh BOJIBI U METO/IbI €€ YyCTPaHEHUSI https://m.edsoo.ru/00aelae8
. Bbu6mmoreka [IOK
54 | AmoMuHHI https://m.edsoo.ru/00aelc64
55 | AmdotepHbie CBOICTBA OKCHUA Vi THAPOKCUAA bubmrorexa LIOK
https://m.edsoo.ru/00aelc64
Bbu6mmnoreka [IOK
56 | Keneso https://m.edsoo.ru/00ael1d86
57 Oxcunel, TuIpoKCcH b 1 conu xene3a (1) u bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 | O6006IIeHNEe U CUCTEMATH3ALMS 3HAHUI
I1 3] Ne7.P
59 SKeTIepHMEHTATSHAX 5104 10 TEVE BuGnorexa LIOK
P o a https://m.edsoo.ru/00ae3de8
«BaxxHeinre MeTaaiabl U UX COETUHEHUI
Boruucnenus no ypaBHEHUSIM XUMHYECKUX
peaKIuii, €CJI OJIMH U3 PEareHTOB JaH B Bu6miorexa LIOK
60 | u30BITKE WIN COACPIKUT IPUMECH.

Brruncnenus MaccoBOU JOJIM BBIXOIA
MPOAYKTA PEaKIIU

https://m.edsoo.ru/00ael1750




61 | OO6oOmeHue u cucTeMaTu3alus 3HaHUH 1
62 KonrtponsHas pabota Ne4 o reme 1
«BaxkHennme MeTaJlJIbl U UX COSAUHEHUS»
63 BemectBa 1 Marepransl B IOBCETHEBHOM 1 bubmmoreka [JOK
JKA3HU 4EJI0BEKa https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEH | bubnnorexa HOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Posnb xvMuM B pelieHnn 3K0JI0THYECKUX 1 bubnnorexka HOK
mpoOyem https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eH1e 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o011IeHNE U 1 bubnuoreka [JOK
cUCcTEMaTH3allMs 3HaHUH https://m.edsoo.ru/00adb33c
63 PesepBHrlit ypok. O60011eHNe 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 68
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