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TOUKA !'POC‘I‘A

MHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPECTaBIECHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (penepanbHOii pabouel mporpaMMbl BOCIIUTAHUS
U ¢ yd4€TOM KOHIICNIMK TIPEenoaBaHusl y4eOHOro mpenMera «XUMHS» B
oOpazoBaTeabHbIX opranuzamusiax Poccuiickoit deaeparumu.

[Iporpamma 1Mo XuMuu AAa€T TNPENCTABICHUE O IENAX, OOIel CTpaTeruu
OOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE IpeIMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeieiieHne €ro Mo KiaccaM U CTPYKTYpUPOBAHHE IO
pazienaM M TEeMaM IMPOrpaMMbl IO XHMHUH, OINPEIENAeT KOJWYECTBEHHBIE WU
KAuECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHUS XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMeTra s
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3ynbraram oOy4eHHUs XUMUW Ha YPOBHE 11eJIeH U3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POPMUPYEMbIE XUMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHHIX
SHEPIUU U 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI0O0ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumnu:

CIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupoOBaHUs KYJIbTYPhI IUYHOCTH, €€ 001el 1 PyHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIILJIEHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaroIMXxcsi, HAaBBIKOB WX CaMOCTOSITEILHOM  y4eOHOM  JesATeIbHOCTH,
OKCTIEPUMEHTAILHBIX UM HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHON JesATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIs[a HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIOCOOCTBYET (DOPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE
oOpa3oBaHHe 00YJaIONIUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECHedyuBalOTCs CcrHelupuKon
collepKaHUsi  y4eOHOro  MpeaMeTa, KOTOpbIM  SBIAETCA  IEAarormuecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHH Ha ONpeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OILEro 0Opa3oBaHHs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XUMHHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XMUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K e€ mzydyeHuto. Coaep:kaHHe CKJIAJAbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOU
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLHUITY
IIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoauyeckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TIpelacTaBleHUd 00 AIEKTPOJUTUYECKON OHUCCOUMAlMM BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE AMIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K APYTOMY, BBIOIHSS PYHKIMKA OOBSICHEHUS U TPOrHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOXKHOCTEN NMPAKTUYECKOr0 MPUMEHEHHS U TIOJTYYEHHUS N3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
MPEACTABICHNUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW IPUPO/bI, IECHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HaHHUIO U METO/1aM
NIO3HaHUsA B Hayke. M3yueHrne XMMHH NPOUCXOIUT C MPUBICYCHUEM 3HAHUM U3
paHee M3YyYEHHBIX Y4EOHBIX MpeamMeToB: «Okpyxawomui mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHHH XUMHUU TPOUCXOAUT (QOpMUpPOBAHUE 3HAHUN OCHOB
XMMHYECKOM HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a/1aua
y4eOHOro MpeAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUA —
BaOKHEUIIUX (PaKTOB, TOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH, TOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOT0 XapakTepa, si3plka HayKH, B MPUOOIIEHHH K



Hay4YHBIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U XUMHUYECKUX PEaKIUi, B
(GbopMHpPOBAaHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHUH U X IPUMEHEHUU B y4eOHO-
MO3HABATENILHON U Yy4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUH TIPABUII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HAaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopMHUpOBaHHE MHTEIJICKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHSTHIO PEIICHUN,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOATENbHON IM03HABATEIbHOW JMIESITEIbHOCTH, HAay4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieyeHue ycloBHil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYaIOITUMUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, TMO3HAHWS M CAMOIIO3HAHHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBaHue oOmed (QyHKUMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
rpaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSCHATH U OLEHUBATH SIBJICHUS
OKpPYXaIOILIEr0 MHpa, UCHOJIb3Ysl 3HAHUS MU OIBIT, MMOJYYEHHbIE NPHU HU3YyYEHUU
XUMUH, IPUMEHATh UX MPU PEIICHUU TPOOJIEM B MOBCETHEBHOM KU3HU U TPYIOBOU
NESTENIbHOCTH;

— ¢opMmupoBaHHe y OOYYAIOIIMXCS TyMAaHUCTHYECKUX OTHOIICHH,
MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
1eecoo0pa3HoOro TMOBEACHUSI B OBITY W TPYJOBOM JACSATEILHOCTH B LEAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH abHEUIIETO
oOy4eHUs.

B ocHoOBy oOpa3zoBaTebHON MPOTpaMMbl 3aJI05KEHO MPUMEHEHUE U(POBBIX
nabopatopuii. HMcmons3oBanuwe oOopymoBanus T1ieHTpa «Todka pocrtay mpH
peanuzanuu gaHHou OII mo3BoJigeT co31aTh yCIOBUSA:

* ISl pAaCUIMPEHUSI COACPKaHUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHMs;

* IS TIOBBIMICHWS TIO3HABATEILHON AaKTHUBHOCTH OOYyYalOlmUXCs B
€CTECTBEHHOHAYYHOI 001acTH;

* JUIs pa3BUTHUS JIMYHOCTU peOeHKa B TMpolecce OOy4YeHHsS XUMHH, €ro
criocoOHOCTeM, (OopMUpPOBaHUS U  YIOBJICTBOPEHHUS COIMAIBLHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTEN;



* 1711 pabOThI ¢ OMAPEHHBIMU IKOJLHUKAMU, OPTAHHU3AIMd WX Pa3BUTHUS B
pa3IMYHBIX 00JACTAX 00pa30BaTEIBHOM, TBOPUECKON EATETLHOCTH.

[Tpumensis 1udpoBbie JTA0OPATOPUM HA YPOKaX XUMHUU, YYaIIHECS CMOTYT
BBITIOJIHUTH MHOKECTBO J1A0OPATOPHBIX PabOT M AKCIEPUMEHTOB IO MPOTrpamMMme
OCHOBHOM HIKOJIBI.

O6111ee 4nciio YacoB, OTBEAEHHBIX JUIsl U3YUYEHUSI XUMUU HA YPOBHE OCHOBHOIO
obmiero oOpaszoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 4dacoB (2 4Jaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



TOUKA \'POC'I‘A
A COJEPKAHME OBYUEHUS

8 KJIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HH 4Y€JIOBEKAa. XUMUSA B CHCTEME HAYK.
Tena wm BemecTtBa. Du3nueckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. YHCTBIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas hopmysa. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi mMacca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosb. MonsipHass Macca. B3auMoCBsI3p KOJIMYECTBA,
MacCchl M 4YHUCJIAa CTPYKTYpPHBIX €IUHUIl BewiecTBa. Pacu€rsl mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUEe U XUMHUUYECKUE ABJICHUSA. XUMHUUECKAsI pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MOCYI0H, NMpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus: ¢ J1adopaTopHbIM 00OPYAOBaHUEM, U3YUEHUE U ONMUCAHUE
(du3nUecKux CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB, HAOJIOIECHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCALMs BOJbI) U XUMUYECKHX (TOPEHUE CBEYM, MPOKAINBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAaHHUA XMMHYECKHX peaklMil (pasiioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapuisi, paszyioKeHUE TMIPOKCHUIA
menu (II) npu HarpeBaHuM, B3aMOJICUCTBUE Kele3a ¢ pacTBopoM coiu meau (ID),
U3y4EHHE CIOCOOOB pa3lieieHHus CMecel: ¢ MOMOUIbI0 MarHura, (uibTpPOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MpoBEICHUE OUUCTKU MOBApPEHHOM
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENed MOJIEeKYI
(IIapOCTEPIKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BellleCTB

Bo3agyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 3JI€MEHT U IpocToe
BemecTBo. Haxoknmenuwe kucimopoga B TpUpoje, (Gu3udeckne M XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kucimopoga. CrnocoObl
MOJIyYeHHUs] KHUCIIopofa B JjabopaTopud W HpoMbIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOIU(UKALNS KHCIOPO/a.



TennoBoit 3¢p(HeKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHMUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — aneMeHT u ripocToe BemecTBo. HaxoxkaeHrne Boiopo/ia B Ipupoie,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI oJTydeHus. KucioTh
Y COJIH.

MoutsipHbIit 006EM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIMIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasi 10Ji BelecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUSL.
Pose pacTBOpOB B mpupoZie U B )KU3HHU 4esnoBeKa. KpyroBopot BOAbI B IpUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBIC, aMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. duzmdeckue u XUMUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHUM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnil. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciaor. @usnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenkiatypa coneid. @U3NUECKue U XUMMHUYECKUE CBOMCTBA COJICH.
[Tonmydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEICICHUE COAEPKAaHUS KUCIOPOJa B BO3yX€E, MOJIYUYCHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIOEHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpanieHus: TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3laMy OKCHJIOB U OTMCAHUE
WX CBOMCTB, MOJy4eHUE, COOMpaHHWE, pacClO3HABAHME U U3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMo/iericTBue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
WCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOJIOIEHHE 00Pa3II0B BEIIECTB KOJINIECTBOM
1 ™Momb, HCCIENOBaHWE OCOOCHHOCTEH pAaCTBOPEHUSI BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHONM MaCCOBOM JIOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C MeTaulaMu (HaTpUeM U
KaJIbllueM) (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB), HCCIEIOBAHHE
00pa3IioB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOMIOACHIE N3MEHECHUS
OKpACKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEJI0UEH, N3yYeHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METaUlaMH, PeaKui
HEWTpanu3aluy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWI, BBITECHEHHE OJHOIO
MeTaJljla APYTUM U3 pacTBOPA COJIU, PEMICHUE HKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME
«BaxHeiine KI1acchl HEOPTAaHUYECKUX COCTUHEHHI.

IHepuoauueckuii 3axkoH U Ilepumogmyeckass cucreMa XHUMHYECKHUX
iemenToB JI. M. MenngeneeBa. CrpoeHne aromMoOB. XHUMHYECKAasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUUYECKUX dJIeMEHTOB. [loHsaTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIO0YHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOpPhIe 00pa3yoT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepronnueckas cucteMa XUMUYECKUX dJIEMEHTOB /1.
N. Menaeneena. Kopotrkonepuoinas u nnuHHonepuoaHas ¢hopmsl [lepuoandeckoi

cucteMbl xumuueckux sieMeHtoB JI. M. MenneneeBa. Ilepuoasl u Tpymiibl.
PU3NYECKUN CMBICI ITOPAJIKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX AAep. M3oTonel. Dnexktponsl. CTpoeHUE
DNEKTPOHHBIX  o0Oomouek aromMoB TepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[Tepuomnueckonn cucremsl JI. M. MenneneeBa. XapakTepUCTHKA XUMHUYECKOIO
AJIEMEHTA 110 €ro MoJIoxkeHuto B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paanyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIIaM U NEPUOIAM.

3nauenue [lepunonnueckoro 3akoHa u llepuoanueckon CUCTEMbI XUMAYECKUAX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaKJaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (ToyisipHass YW HETMOJSPHAsi) CBA3b.
DJEKTPOOTPULIATENBHOCTh XUMHUECKHUX AJIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl OKUCIEHUS U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCUIA LHWHKA C pPACTBOPAMHM KHUCJIOT M IIEJOYEH, MPOBEICHHE OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNS).

Mesicnpeomemmnuie ceéasu

Peanuzanus MeXNpeIMETHBIX CBS3€M MpU HU3yYEHUM XHMHUU B 8§ Kjacce
OCYIIECTBIISIETCS 4e€pe3 HCIMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TOHITHH, SBJISIOUIAXCS CUCTEMHBIMU JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAy4YHBIM (hakT, TUNOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kilaccuukanus, MEepUOJUYHOCTb, HAOIIOJIEHNUE,
HKCHEPUMEHT, MOAECIHPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIM], U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUN 3apsll, BELIECTBO, TEJIO, 00BEM,
arperaTHOe€ COCTOSIHHE BEIIECTBa, ra3, (U3UYECKHE BEIUYHMHBI, CIHMHHIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bI, COHIIE.

buonorus: hotocuntes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOIbI, TOJIE3HBIC
HCKOMaeMbIe, TOTLUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo U XUMHYECKAasl peaKIus

[Tepunonnueckuit 3akoH. [lepuonnueckas cucteMa XUMHUYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIIHS, KATbIUA U UX COCIUHEHUM
B COOTBETCTBUU C TOJIOKEHHUEM »dJeMEeHTOB B llepuoaudeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMA KPUCTAJUIMYECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMU4ecKuX peakivii Mo pa3InyHbIM IIPU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TerioBoMy 3ddexrty, mo
U3MEHEHUIO CTETNEHEH OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[TonsiTue 0 cKOpoCTH XUMHUYECKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsITHE 0 TOMOTeHHBIX M TeTEePOreHHBIX
peakuusx. [lonsatue o karanuze. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMU W TMOJOXKEHUE XUMHUYECKOTO
paBHOBeECHS.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMK,  AJIEKTPOHHBINM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBienue YpaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HWCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON TUCCOLMALIMU. DJAEKTPOIUTHI U HEAIEKTPOIUTHI.
KartnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHUYecKOH cBs3u. CteneHs nucconranni. CUabHbIE U CIIa0bIE JIEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOrO OOMeEHa,
IIOJIHBIE M COKpAaIEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBoiicTBa KHCIOT,
OCHOBAHMI U COJIEW B CBETE MPEACTABICHHUIA 00 3JEKTPOJIUTUYECKON UCCOLUALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISAMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHUYECKUX
BEUIECTB — METAJUIOB M HEMETAJUIOB (rpadura M amMmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU peaknu OT
BO3JICHCTBHUSl  pPa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTHU
pPacTBOPOB BEUIECTB, MpoLiecca AUCCOLMALIMH KHCIIOT, IEJI0UEH U coseil (BO3MOXKHO
UCIOJIb30BaHUE BHUEO MAaTEPHUATIOB), IMPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOLINX
OpU3HAKKW TPOTEKAaHUs peakluil HOHHOro oOmeHa (oOpa3oBaHHE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OMNbBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHHEe, pPEaKUUU Pa3I0KEHUs,
COCUHEHMsI), pAClO3HABAHME HEOPraHMYECKHX  BELIECTB C  [OMOUIbIO
KA4EeCTBEHHBIX PEAKLIMM HA UOHBI, PEIICHUE DKCIICPUMEHTAJIBHBIX 3a/1a4.

HeMeTaJuibl H UX COeAUHEHHUSA

OOmiasi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HUECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEpPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJUlaMM, HEeMeTajlaMu, Iiefoyamu). XiopoBojaopoa. ComsHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MpUMEHeHue. JlelictBue xiopa U
XJIOPOBOJOPOJIa HA OPTAaHU3M YeJI0BeKa. BaxkHenIe XJIOPUIAbl U UX HAXOXKJICHUE B
IIPUPOE.

O6mast xapakrepuctuka daeMeHTOB VIA-rpymmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue u (u3NUecKue CBOWCTBA
IPOCTBIX BEIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALMU KUCIOPOaa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHUE, (PU3nYecKue u
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, pu3NYECKUE U XMMUUYECKHE CBOMCTBA (00IIME KaK MPeICTaBUTENs
KJjlacca KHCIOT M crnenuduyeckue). XUMHUUECKUE PeaKlMH, JieXkKallie B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a TMOJy4YeHUs CEepHOW KHUCIOThl. IIpumeneHue cepHoit
KUCIOThl. COJIM CEpHOM KHUCIOTHI, KAYECTBEHHAs] peakuus Ha Cyiab(paT-uoH.
Haxoxnaenue ceppl U €€ COCOAUHEHUMU B Npupoac. XUMHUUYECKOE 3arps3HEHUE
OKpYXalollel Cpelbl COEIMHEHUSIMH Ccepbl (KUCIOTHBIE MOXIHW, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PAaCHpPOCTPAHEHHE B MPHUPO/IE,
busnyeckue u xumMuueckue cBoiictea. KpyroBopor azora B npupojae. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U puMeHeHue. Coaum aMMOHUS,
uX pU3NYECKUe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MojyuyeHue, (PU3nuecKue M XUMHUECKHE
CBOMcTBa (0OIIME Kak MpEeACTAaBUTENS Kllacca KHUCIOT M cHenuduyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMS B KaU€CTBE MUHEPAIbHBIX YI00PEHHIA.
XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COEIMHEHUSIMU a30Ta (KHCIIOTHBIE
JOKIM, 3arps3HEHHE BO31yXa, MOYBBl M BOAOEMOB). dDocdop, amIoTpOINHBIC
monupukammu ocdopa, puznueckne u xumuyeckue cBoiictBa. Okcun docdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

OOmas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHUS. Y TJIEpPO/I, AJNIOTPOIHBIE MOAU(PHUKALIUHY,
pacnpocTpaHeHue B NpUpojae, PU3NYecKue U XUMUYECKHE CBOMCTBA. AzcopOuusi.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, HX (usnyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYyYEHUE U
IpUMEHEHHE. DKOJIOTUYECKUEe MpoOJeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUIOTE3a TJI00ANBHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3(QekT. YrosnbHas
KACIOTa U €€ colM, UX (PU3NUYECKHMEe M XUMHUYECKHE CBOICTBa, INOJyYEHUE U
npumeHenue. KavecTBeHHass peakuuss Ha KapOoHaT-uMOHBI. Mcmonb3oBaHMe
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHayasibHbIE IOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, TJIMIEPUH, YKCYCHasl KUCII0Ta).
[IpupogHbie HMCTOYHUKHU YIIIEBOJOPOAOB (Yrojib, TPHUPOJHBIM Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yrieBoJaax — U uxX
pojiM B OKM3HM 4eNOBeKa. MaTrepuallbHOE€ €IMHCTBO OpPraHUYeCKUX W
HEOPTaHWYECKUX COCIMHCHUU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenMHeHus KpeMHus B ipupoae. O61iue npeacTaBieHus: 00 OKCUae
kpemHust (IV) u kpemaueBoit kucinote. CHIMKAThI, UX UCMOJb30BaHUE B OBITY, B
IPOMBINUICHHOCTU. Ba)kHelMe CTpOUTENbHbIE MaTepHalIbl: KEpaMHUKa, CTEKIIO,
IeMEeHT, OeToH, Xkene300eToH. IIpobmembl  0G€301MaCHOrO  HCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HAOJIOIEHUE IPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karoniue (QU3uYecKhe M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEIMHEHHMH (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPHUIOB (TaJOreHUI0B), O3HAKOMJIEHUE ¢ 00pa3liaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOII0/IeHNE TIpoIiecca OOYTIMBaHM caxapa MoJ] AeMCTBUEM KOHIIEHTPHUPOBAHHON
CEpHOM KHCJIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaUEeCTBEHHOM peaKIuu Ha CyJb(aT-uoH U HAOIIOJEHUE MpU3HaKa €€
MpOTEeKaHUs, O3HAKOMJIEHUE ¢ (PU3MYEeCKUMU CBOMCTBaMU a3oTa, ¢ochopa U ux
COEJIMHEHUI (BO3MOXHO HCIIOb30BaHUE BUEOMATEPHAIIOB), 00pa3aMu a30THBIX
u (ochopHBIX yI0OpeHUi, TOyYeHHE, COOMPAaHKe, PACllO3HABAHUE W H3yUYCHHE
CBOICTB aMMHaKa, MPOBEACHUE KAUYECTBEHHBIX pEaKUW HAa HOH aMMOHHUS U
docdar-uoH W U3yYEHHE TPU3HAKOB MX MPOTEKaHMs, B3aUMOJACUCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HU3YYEHHE MOJENEeH KPHUCTALIMYECKUX PpEIIETOK ajiMasa,
rpadura, (ymiepeHa, O03HAKOMJICHHE C IPOILIECCOM aACOpOIMU PaCTBOPEHHBIX
BCILECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa, IOJIy4CHHE,
coOupaHue, pacrno3HaBaHUE M U3yUYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE NMPU3HAKOB UX
POTEKaHUs, O3HAKOMJIEHHE C NPOAYKUMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pElIeHHe SKCIEPUMEHTAIBHBIX 3aa4 Mo TeMe «BakHellue HeMeTaulbl U uX
COCIUHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuomnueckor cucreme xumuuyeckux siemeHtoB [, .
MenpneneeBa u ctpoeHus: atoMoB. CTpoeHHe MeTauioB. MeTtamieckasl CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIIEKTPOXMMHYECKUUA  Psif
HaIpspKeHU MeTaiioB. PU3NYecKre U XMMHUYECKHe CBOMCTBa MeTaioB. O0mume
criocoObl moydeHuss MerawioB. [loHsATHE O KOpPpO3UM METaUIOB, OCHOBHbBIE
CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBsl (CTajb, YyTyH, JIOPAUTIOMUHUN, OPOH3a)
Y UX IPUMEHEHHUE B ObITY U MPOMBILIIEHHOCTH.

[IlenouHble MeTaIbl: MoOJoKeHue B llepruonnyeckoi cucteMe XMMHUYECKHX
anemeHToB . M. MenneneeBa, CTpOCHUE UX AaTOMOB, HAaXO0XKIACHUE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusi). OKcuabl u
TMAPOKCUIBl HAaTpusi W Kanusd. [IpuMeHeHue IeNOYHBIX METAUIOB U MX
COECIMHEHHM.

[[leoyHO3EMENBHBIE METAJUIBI MAarHud W KAJIbLUWA: TOJIOXKECHHUE B
[Tepuoanueckon cucreMe xumuueckux 31eMeHToB . . MeneneeBa, CTpoeHHE UX
aTOMOB, HaxoXJeHue B mpupoje. dusnveckne 1 XUMHUUYECKUE CBOMCTBA MarHus U



Kayiblusl. BaxkHeiline coequHeHns Kanbus (OKCUT, TUIPOKCU]T, coJin). ZKECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AmomMuHu: osnoxenue B [lepuoauyeckoid cUCTEME XUMUUECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHMEe aToMa, HaxoXXIEHUE B Ipupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIIFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckord cucTeMe XUMHUECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOGHHME aToMma, HAaXOXKICHHE B npupone. Pu3nvecKue Hu
XUMHYECKHE CBOMCTBA jkene3a. OKCuapl, ruapoKcunl U coiu xkenesa (1) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMud METauIOB M CIUIaBOB, HX (DU3NYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA
KaJIblIUS U HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB MKECTKOW BOJBI, MPOILIECCA TOPEHHUS JKele3a B KHCIOPOJE
(BO3BMOKHO  HCIOJIb30BAaHME  BHJACOMATEPHUATIOB), TNPU3HAKOB  MPOTEKAHUS
KaYeCTBCHHBIX PCAKIUil Ha HOHBI: MAarHUS, KaJIbIIHS, AJTFIOMUHHES, [TMHKA, xkere3a (1)
u xenesza (III), menu (II), HaOmrogeHWE W OMHUCAHHUE TPOIECCOB OKpPAITUBAHUS
IJJAMEHH WOHAaMU HaTpusl, Kalusd W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB T'UIPOKCHUIA ATIOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lau 1o TeMe «BakHeiine
METAJUTBI U UX COSTUHCHUS.

XuMus 4 OKpYy:Kawlas cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOW >KM3HM 4YeJlOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyXaromehd cpenbl (mpeaenbHas JAOMyCcTUMast
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Pons xuMun B pemeHnn 3KoJI0TUYeCKuX
pooIIeM.

Xumuueckuii IKCnepumenm:

H3yyeHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmunie céazu

Peanuzanus MeXNpeIMETHBIX CBs3€M MpU HM3y4YeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIMOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTJCIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.



OO1ue ecTecTBEHHO-HAy4YHble MOHATHUSA: HAY4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukanus, TMEepUOAUYHOCTb, HaOIIOAEHUE,
IKCIIEPUMEHT, MOJECIMPOBAaHUE, HW3MEPEHHE, MOJEIb, SBJICHUE, IapPHUKOBBIHA
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

dusuka: MaTepusi, aTOM, SJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIeKyJIa, AIIEKTPUYECKUI 3apsiz, IPOBOTHUKH,
MOJIYIPOBOJHUKH,  ITUAJIECKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTka, CIulaBbl, (U3NYECKUE BEIWYMHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPATHHBIC
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPObL, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



TOUKA !'POGA

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOrPAMMBI OCHOBHOIO  OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEJIBHOMN IEATEIIBHOCTU B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSIMH, NPHUHATHIMU B
oOIIecTBe MpaBUJaMH M HOpPMamMH TOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pPE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YarOMIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUU W
pacILIMpEeHne OIIbITa ACATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIUIO, TTOHUMAaHHS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JAOCTOBEPHON HH(popManuen o
IIEPEOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEUYECTBEHHOM XHWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) TPa’kIaAHCKOT0 BOCTIMTAHUSI:

IIPEACTABICHUS O COLMAIBHBIX HOPMax M IIPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEIbCKOM, TBOPYECKOM W JOpPYrUX  BUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBIMIOJITHEHUM Y4€OHBIX, TO3HABATENbHBIX 3aJa4, BBIIOJHEHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3JAHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIOHUMAaHUIO
Y B3aMMOIIOMOIILIH B [IPOLIECCE ITOW YUEOHOU AESITENIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEJECHWE M IIOCTYNKH CBOHMX TOBApUILEH C MO3WLIHMHM HPABCTBEHHBIX WU
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM ITOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBJIIOLINE
OCHOBY Ul MMOHMMAaHMS CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aMMOCBSA3SIX YEJIIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IIOJyYEHHUE HOBBIX 3HAHUU II0
XUMHH, HEOOXOIUMBIE JUIsi OOBSICHEHHUs HAOJI0JIaeMbIX MPOLECCOB U SIBJICHUI,
MO03HABATENIbHOM, MH()OPMALMOHHON W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBbIKOB CAaMOCTOSITEJIbHOM pabOThl C€ y4yeOHBIMU TEKCTaMHM, CIPaBOYHOM



JUTEPATypOi, IOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIH0O03HATEIBHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTP K  camMO0Opa3oOBaHUIO, TPOCKTHOM U  HUCCIEI0BATENbCKOMN
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJbHEHIIEeM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUN W
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS AJIKOTOJISl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJUMOCTH COOJNIIOJIEHUSI TpaBuU 0OE30MacHOCTH TMpH  oOpallieHuu ¢
XMMHUYECKHMHU BEUIECTBAMU B OBITY U pEaIbHOM JKU3HH;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyJa pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYJOBOM JAESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs  MPEAMETHbIX 3HAHUH 1O  XUMHHM, OCO3HaHHBIH  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUS 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIemHOW Ipo(eCCUOHATBHON IEATEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(hecCHOoHANIBbHO cpee;

6) IK0JIOrNYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 11€J1eCO00pa3HOE OTHOIICHHE K MIPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBaHUSA, NOHUMAHUE LEHHOCTH 3J0pOBOIO U
O6e3omacHoro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TCUXUYECKOMY 3[0POBbIO, OCO3HAHUE ILIEHHOCTU COOIIOACHUS
npaBui 0€30MMACHOTO MOBEICHUS MPU PabOTE C BEUIECTBAMU, a TAKKE B CUTYyaIUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble MPU U3YUYEHUU XUMHH, AJIs
pELICHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH MIPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAaHUS TJIOOQJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel MX pEelIeHUs MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBbIE IS
(dbopMHpOBaHUS MUPOBO33PEHHUS OOIICHAYYHBIEC TOHATHUS (3aKOH, TEOPUS, IPUHIIUII,
runore3a, (Qakt, CUCTEMa, NPOLECC, OHKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHMH U3 3TUX MpPeIMEeTOB (HOPMHUPOBATH MPEICTABICHHE O IEJIOCTHON



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC YUeOHbIE NEUCTBUS (II03HABATEIIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISITHBHBIE), KOTOpble oOecneynBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIEe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI WCTOJIB30BaTh MPHUEMBI JIOTHUECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWI: PacKPBIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIIETSATH UX XapaKTEepHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIacCU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHil,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
METanpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUuyeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TIO3HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATHh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYCCKUX PEaKITHi,
BBISIBIIATH  OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciieoBarebCKkue 1eHCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAUYE€CTBE OCHOBBI JIJ1s1 (GOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OpPraHU3AIMM M TMPOBEICHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YyMEHHE HaOII0JaTh 3a XOJOM IpoIllecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYIHPOBATH 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOpPMAIUIO
pPa3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHHUS, ITOTYyYaeMyI0 U3 Pa3HBbIX MCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nmocobus, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh IPOTUBOPCUMBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3alpOChl NPU MOHCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a]]a4 ONpPENeIEHHOTO THIIa, TPUOOPETEHUE OMbITA B
0o0JaCTH  MCIOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpPO aKTUBHOTO MCIIONBH30BAHMS PA3IUMYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeaCcTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd HECIOXHBIMH CXEMaMH, JuarpamMmamu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpepl.

KoMMmyHuKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe IeiicTBUS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJI€ JUaOra 1 (WjK) IUCKYCCUH) IO CYILIECTBY
oOcykgaeMol Tembl, (QOPMYIMPOBATH CBOU NPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHHsSI ~ TPEJICTaBISATh  TOJYYEHHBIE  pEe3yNbTaThl  IO3HABaTEIbHON
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JejaTh MPe3eHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTENILHOM M WCCIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBUH, OIpelelIeHUEe KpPUTEpUEB IO OIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIe yHUBepcaIbHbIE y4eOHbIE 1eiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEICNATh LEIN AeATEIbHOCTH, TMIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTEeILHOCTD, BHIOUPATh Hanbosee 3QGeKTUBHBIE CIIOCOOBI PEIICHUsS YYCOHBIX U
MO3HABATENIbHBIX 3a]a4, CaMOCTOSITEIHHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM aIrOpUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUNA C Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHWBAaTh COOTBETCTBUE IOJYYEHHOIO pe3yJbTaTa 3asBIICHHOW IIeNM, yMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPe/jIaracMbie B yCIOBUH 3aaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JlaHHOW denepanbHol pabodeil mporpaMMon,
BBIJIETISIIOT: OCBOEHHBbIE OOYYalOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO 3HaHWs, €ro HHTEpIpETalnH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peaxiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, pPeaKuuu
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEIJIOBOM 3 (PeKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTallb, pauyC aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAS KOBAJICHTHAsI CBSI3b, MOHHAS
CBS3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJiI BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BELIECTB U X MPEBPAILLICHUII;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (Qopmyl
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OHWHApHBIX  COCIUHEHHSIX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEIEIEHHOMY KJAcCy COEIUHEHHU MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAasi W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHUsSI MacCChl BEUIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONHUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckon
CUCTEMbl XMMHUYECKHUX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», mansie u
OOJNBINIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPHhICE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3nemeHtoB J[. .
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi spa, o0IIee YHCIIO IIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy W COCTaBy YYacTBYIOIIMX B pPEAKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPIKIasi ONKMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3UPOBATh CBOKCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTHU TMPOTEKAHUS XUMUYECKHX [MPEBpalllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIUU MBICIUTEIbHOUN JEATENIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHHEe, CHCTEeMaTHU3alUI0, KiacCUu(pUKaIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — [JIsl U3Y4YEHHUsS] CBOMCTB
BEIIECTB M XHMMHMYECKUX PEAKUUH, €CTECTBEHHO-HAyYHbIC METObI
NO3HaHUs — HAOJIOJEHUE, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0OBATh MPaBHJIaM MOJb30BAHMS XUMUYECKOM MOCY 101 U TaOOPaTOPHBIM
o0opyZoBaHMEM, a TakKe IMpaBuiaM oOpalleHusi C BelleCTBaMHU B
COOTBETCTBUM C HWHCTPYKLUHUSMH IO BBIIOJHEHUIO J1a00paTOPHBIX
XMMHUYECKHUX ONBITOB I10 MMOJIYYEHUIO U COOUPaHUIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C OMpPEAEIEHHON
MacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOIUTH
XUMHUYECKHE IKCIIEPUMEHTHI MO PACMNO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMycC, eHOI(PTaNenH, METUIIOPAHXK

U Ipyrue).

K xoH1y oOyuenus B 9 Kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHHUIA:

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX [MOHATHU: XUMWYECKHUI
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PEeaKIMsi, XUMUYECKasi CBs3b, TEIIOBOIM 3¢ (eKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEDRJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAST UCCOLMALMSA, PEAKUIUH HOHHOIO
oOMeHa, KaTaJM3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKINK, OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIE PEaKIIHH,
OKHUCIIUTEIb, BOCCTAHOBUTEIND, OKHCIEHUE U BOCCTAHOBJIEHUE, AJUTOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBS3b (xoBaneHTHas, WOHHAs,
MeTaJuIn4YecKas ), KpuCTaluInyecKkas penérka, Koppo3us METAIIOB, CILJIaBbI,
CKOPOCTh XMMHUYECKOW pEeaKIUu, MPEeAeTbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpeAenEHHOMY KJIacCy COEIMHEHHA 1o (opmyiaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYEcKasi)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsiji MOHA M0 XUMUYECKOU (dopmyIe, XapakTep cpeabl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomumueckoro 3akona J[. W. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIUCHIBaTh W XapaKTePHU30BATh
tabnuunyio Gopmy Ilepuoandeckoil cUCTeMbl XUMUYECKHUX DJIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» MU «moOodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKON TaOJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB U
3apsan  sApa, OOUIee YHMCIO OJJEKTPOHOB U paCHpelesieHHEe UX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B Mpejenax MallbIX MEepUoJO0B U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIy W COCTaBY YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHUIO CTEIECHEH OKUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEHU(PUUYECKUE XUMUYECKHE
CBOMCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIAsl OIKHCAHUE
puUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJIAITh YPaBHEHUS DJEKTPOJIUTHYECKOM JIUCCOLMAIIMU  KHUCJIOT,
LIEJI0YEHN U COJIEH, ITOJIHbIE U COKPALEHHBIE YPABHEHUS PEAKLIMI HOHHOIO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOINX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 1o (opmyse COeauHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOM peaKInu;

cOOJTIOIaTh TIPaBHIIA TIOJIB30BAHUS XUMUYECKOU MOCY101 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TakXKe TMpaBuwia oOOpallleHUs] C BeElIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIMSAMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYCHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAFOIINE KAaUeCTBEHHBIA COCTaB Pa3IMYHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIUN MBICITUTEIILHOMN JACSITCIIBHOCTH — aHAIINA3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTU3AIINIO, BHISBICHUE TPUYHMHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YUYCHHUS] CBOMCTB BEIIECTB U XUMUUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3iesioB U deKkTpoHHbIE (LM (POBbLIE)
n/n TeM MPOrpaMMbl Beero KoutpoibHbre IpakTHyeckue 00pa3oBaTeabHbIE PeCypChl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [IOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6nmorexa LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonstue 5 1 bubmuoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubmuoreka [JOK
U COJIAIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnmnorexa [JOK
OCHOBaHUX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCcChI 1 1 1 bubmuoreka [{OK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

3.1

[lepronnueckuii 3aKOH U

7

bubnunoreka LIOK



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

IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKas CBI3b.

bubnunoreka LIOK

3.2 OxuemuTensHo- 8 https://m.eds00.ru/7f41837¢

BOCCTAHOBHUTCIILHBIC peaKHI/II/I

bubnunoreka LIOK

Hrroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bubnunoreka LIOK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KVIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM K . (undposbie)
) MpPOrpaMMblI Beero OHTPOJILHbIE PAKTHHECKHE | oGpazopaTebHbIC
padoThI padoThI pecypeb
Pa3zgea 1. BemmecTBO M XUMHYeECKHEe peaKkuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
51 OO11ast XapaKTepPUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX G oK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 nommoreka L1
https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX 6 OK
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 nommorera L
coemmie https://m.edsoo.ru/7f41a636
TTIUHCHYS
OO01mas XxapakTepUCTHKa XUMUYECKUX Bus OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 10 1 2 nomorexa L
B https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 27



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

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU S

. bubnnorexa [JOK
3.1 O6ume CBOHCTE MeTAIIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxkueiimye Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MmaTepuabl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE BpeMst 1 Bubmiorexa OK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauyecTBo yacos DJIeKTPOHHbBIE
Ne Tema vDOKa Hara uudgpoBbie
n/n yp Bcero Kourposbabie | IlpakTnyieckne U3ydeHusi | oOpa3zoBaTebHbIE
padoThI padoThI pecypebt
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmorexa LHOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a . p P https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
y TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
yIApHoe y1 https://m.edso0.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCT
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILIECTB. bubnnorexa [HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMrUuecKux peakiiuii
18 (coe I/IHq::HI/HIH a3JI0KECHUS e bubmmorexa [JOK
a P . https://m.eds00.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukoneauct. O6o0eHne u bubmmorexa [JOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padota Nel mo Teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocras
bu6mmoreka [IOK
21 Bo3ayxa. Kucinopong — anemenr u

nmpocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [JOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTy4eHHUsT KHCIIOpOia B
23 naboparopun ZILIH OMLIIJ_UIGHI:;{OCTI/I bubmmorexa [JOK
PATOPHI 1 TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1}:03 . a, CIIOCOOBI Zro bubmmorexa [JOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[Tonydyenue u cobupanue KUCI0poia bubmmorexa [JOK
i . p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnorexka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
2 I1
o OFFITHE O KHEJOTax 1 cobix https://m.edso0.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[Tomydyenue u coOupanue BoAOPOIa bubmmorexa LIOK
i onp FOpOd, https://m.eds00.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MounsipHbiii 00BEM Ta30B. 3aKOH bubnmoreka [JOK
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ABoraapo

https://m.edsoo.ru/ff0d542e

Brruuciennsa o0béMa, KOJIMYECTBA

33 BEIIECTBA ra3a 1o ero M3BeCTHOM bubmmorexa [TOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 005EMOB ra3oB 1o

34 ABHEHUIO PeaKkI[Mi Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 duznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie

37 u HZG[:HaCBIpeHHBII; aCTBOPBHI MH:ICCOBaﬁ bubmmorexa [TOK

5 P P https://m.edsoo.ru/ff0d5b40
7107151 BEIIECTBA B PAaCTBOPE
ITpakTryeckas pabora Ne 5 o Teme
«[IpuroroieHne pacTBOpoB ¢ bubnuoreka [IOK

38 . . .

ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY»

39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiacCUpUKALIUS, bubnuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHnue u XMMUYECKUE CBOMCTBA bubnmoreka [JOK
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OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: 101 )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001IeHNE U CUCTEMAaTH3a 3HAHUN
HICHHE 1 CHCTCMATHIARIT SHATHHT https://m.edso0.ru/00ad9ch?2
KonTponbnas padora Ne3 no teme
50 "OCHOBHEBIE KJ1aCChI HECOPTaHUIECKHX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XHMHYECKHX 31eMeHTOB. [loHsaTHE O bubmorexa LOK
’ https://m.edso00.ru/00ad9ffa
TPYIIax CXOJHBIX DJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 [lepuoanueckas cuCTeMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
53 [lepuoapl, TpyIbl, TOATPYIIILI bubmorexa LOK
PHOZEL, TPYIHEL, HOATPY https://m.edso0o.ru/00ada52c
o4 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
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saep. M3oTonsl

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

CTpoeHue IIEKTPOHHBIX 000JI04EK

55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [TOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHas XMMHUYECKast bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuoteka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (TereH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTponbnas padora Ne4 o teme bub6nuorexa [IOK

«CtpoeHue atoma. XUMHUUYECKas CBA3b)

https://m.edso0.ru/00adb486
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PesepBHelil ypok. O000IICHHE 1

66 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
CHUCTEMaTHU3alus 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBHbIil ypok. O60011IcHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KVIACC

KosauyecTBo yacos DJIeKTPOHHbIE
Ne Tema vDOKa Hara undgposbie
n/n yp Bcero Kourposbabie | IlpakTuyieckne u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI pecypebt
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

i https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

5 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ) https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHYISCKOM PCAKIIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 nccoruanui. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
a THHArH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
M peaxi https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIECHUI Bubmorexa ITOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa [IOK
peAl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLIHAIIIT
14 TTousTie o runponze coien bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 31<cnlz: UMEHTAJIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonTponbnas padorta Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUS bubmmorexa LOK
p o THATTHAL. https://m.edsoo.ru/00addecQ
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHUKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopona. CossiHast KUCIIOTa, bub6nuorexa [IOK

XMMHYECKHUE CBOMCTBA, MOJyYCHUE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHUE

[IpakTuueckas padora Ne 2 o reme

20 «[Tony4yeHne CONSTHON KUCITOTHI bubmorexa LHOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKILIUNA, €CJI OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIINH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuoteka [JOK
bu3HYecKre U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 ¢uznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMUYECKUE peaKilui, JexKallnue B
OCHOBE ITPOMBILIIEHHOT'O CIIocoba
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMU
cepbl
97 Brruncnenue maccoBoil 1011 BbIXOJa bubnmnoreka [JOK
MPOAYKTA PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA SJIEMEHTOB bubnmuotexa [JOK

VA-rpynnsl. A30T, pacripocTpaHeHHe

https://m.edsoo.ru/00adeeab
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B IIpupoze, GU3NIecKue u
XMMHYECKHE CBOHCTBA

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTyYEHUE U bubmorexa LHOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «[Tonydyenrne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okcun docdopa (V) u

33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIyYECHHE
Ucnonb3oBanue ¢ocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEeHUuE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu ﬁjle gmnrzlec;;le Y XUMHUYECKHUE bubmorexa HOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunpl yrireposaa, ux (GU3NIEeCKue 1
AP YIIIEP HU ¢ bubmuorexa [JOK
36 XUMHUYECKHE CBOMCTBA.

DKojoruyeckue npoOIemsl,

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

CBsI3aHHBIC C OKcH0M yriepoaa (1V)

37 VYroapHasg KUCIIOTA U €€ COJIn bubmorexa LOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmnorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepo1a
40 VYrneBonoposl
41 Kucnopoacoaepxaniue
OpraHUYECKHUE COCAMHEHUS
42 Kpemnwnii u ero coemuHeHUs bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
43 JKCIIEPUMEHTAJIBHBIX 3334 110 TEME bubnuoteka [JOK
«BaxHel1ne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponsHnas pabora Ne3 no teme
44 «BaxHeu1e HeMeTaluIbl U UX bubmmorexa LHOK
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
3JIEMEHTOB — METAJIJIOB.
45 Mertannudeckas CBsI3b U bu6mmorexa [IOK

METAJINYECKasl KPUCTATUITMYECKAS
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB

https://m.edsoo.ru/00ael103e
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XMMHYECKUE CBOMCTBA METAJLJIOB.

46 DIIEKTPOXUMHUUECKUAI P buGnnorexa [IOK
pOXIM P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaNIOB
OO611me crnocoObl MoTy4eHHs
MeTaiuioB. CruraBel. BerauciieHus mo
47 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMecH
48 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK
pp https://m.edso00.ru/00ael1278
bubmuorexa [JOK
49
[lenoumsie meramel https://m.edsoo.ru/00ael4b?2
50 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJInusg https://m.edsoo.ru/00ael4b?2
51 [IlenoyHO3eMENBHBIE METAILIBI — bubnuoteka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
52 Bakueiinme coeqMHEHN KAILINA bubmmorexa LHOK
a H https://m.edsoo.ru/00ae15e8
53 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
54
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
55 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [TOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
bu6mmorexa [IOK
56 A I
TTOMHITHH https://m.edsoo.ru/00aelc64
57 AmdoTepHbIe CBOMCTBA OKCHIA U bub6nuorexa [IOK
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THIPOKCHIA https://m.edso0.ru/00aelc64
58 Keneso bubmuorexa [JOK
https://m.eds00.ru/00ae1d86
59 OKcuibl, THIAPOKCUIBI U COJIM JKeJle3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
60 O000111eHrE U CUCTEMATU3ALMS
3HAHHUU
[TpakTuueckast pabota Ne 7. Pemenue
61 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
62 pEareHToB JIaH B U30BITKE UITN bubnunoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXO/Ia MPOAYKTa
peakiuu
63 O06o0011eHre U cucTeMaTHu3alus
3HAHUU
KonTponsHnas padora Ne4 o teme
64 «Baxueimme MeTabl 1 UX
COCTMHEHUS»
65 BemectBa 1 Matepuansl B bubnuorexa [IOK
MTOBCEHEBHOM KU3HH YEIIOBEKa https://m.eds00.ru/00ae3f50
66 XVMHYECKOE 3arpsi3HEHUE bubmuoreka [IOK
OKpYKaroIle cpebl https://m.edso00.ru/00ae4270
67 Ponb xumuu B pelieHuu bubnnorexa [JOK

HKOJIOTHUECKUX MPOoOIIeM

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

68 PesepBublit ypok. O6o0mIeHNE U 1 bubmumoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c




YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ff0d2be8
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