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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1o XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTABJIICHA HA OCHOBE TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHON IPOrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbix B DI'OC OO0, a Takxke Ha ocHOBe ¢enepaibHON padbouei
IporpaMMbl BOCIHTAHUS M C Y4€TOM KOHIEMIUH MpernojaBaHus y4eOHOTO
npeaMera  «XUMHS» B 00pa3oBaTelbHbIX — opraHu3anusx Poccuiickoit
denepanun.

[Tporpamma no XxumMuu 1a€T NpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHMs, BOCIIMTAHMS M PAa3BUTHS OOYYaIOIIUXCSA CPEICTBAMH YYEOHOIO
OpeiIMeTa,  yCTaHaBIMBAaeT  00s3aTelIbHOE  MPEIMETHOE  COJIEp KaHHE,
Ipe1yCMaTpPUBAET PACIPEICIICHHE €ro Mo KjlaccaM M CTPYKTypUpOBaHHUE IO
paszenamM M TeMaMm MNpOorpaMMbl MO XWMHUHU, ONPEIEISET KOJIMYECTBEHHbBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJiep KaHus, PEKOMEHYEMYIO
MOCTIEIOBATENBHOCTh M3YYCHHS XHMHUU C YYETOM MEXOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4Y€0HOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM 00yYarolmuxcs, ONpeNeNseT BO3MOXHOCTU MpeaMera JJis
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUsl, a TakKe TPeOOBAHUIMA
K pe3yJbTaraM OOydYeHHs XMMHUHM Ha YPOBHE LEJNel H3ydeHUs INpeameTa u
OCHOBHBIX BHUJOB YYEOHO-ITO3HABATEIbHON JAESITENIBHOCTH OOyYarollerocs Mo
OCBOEHMIO YUE€OHOT0O COJEPKAHMUS.

3HaHWE XUMUH CIYKUT OCHOBOW ISl (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocs, €ro NpeJCTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
poJib UrparoT (HOpMUPYEMbIE XUMHUEN MPEICTABICHUS O B3aUMONPEBPALLEHUAX
SHEPruvd U o0 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS INI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUECKOM,
NUIIEBOM M 3KOJOTUYECKON 0€30aCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peaju3allMd  BO3MOMKHOCTEH I CaMOpa3BUTUA U
dbopMupoBaHUsS KYyJbTYpbl JIMYHOCTH, €€ oOmed u (QyHKIHOHATBLHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (pOPMHUPOBAHUE MBILIJIEHUS U TBOPUYECKUX CIOCOOHOCTEN
o0y4Jaronuxcsi, HaBBIKOB HX CAMOCTOSITENbHOW Y4E€OHOH J1€ATEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEA0BATENbCKUX YMEHHM, HEOOXOIMMBIX KaK B
NOBCEAHEBHOM )KM3HU, TaK U B TPO(PECCUOHATILHON €S TEIbHOCTH;

3HAKOMHUT CO CIEUU(PHUKON HAyYHOrO MBIILJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiJa HA €AMHCTBO TMPUPOJbI M  YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
o0yyarommxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHBIM 3HAHHUSAM, K TPUPOAE, K UYEIOBEKYy, BHOCHUT CBOM BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHuEe 00yUarOIIUXCsl.

JlanHble HanpaBieHUs: B 0O0yYEeHUH XMMHH 00ECeunBarOTCs CrieunuUKOit
colepKaHUsl y4yeOHOro mpeAaMeTa, KOTOPbIA SBJISETCS IMEeAarornyecku
aJanTHUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarle
€€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3zoBaHUsi OPUEHTHPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl MEpPBOHAYAIBHBIX TOHSATHI XUMUH,



OCHOB HEOPTraHMYECKON XMMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMbBIX MOHSATUN
OPraHUYECKON XUMHUH.

CrpykTypa cofeprKaHus MporpaMMbl O XUMHUHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoja k e€ uzyuenuto. CoziepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
NOHATUH O XHWMHMYECKOM DJIEMEHTE€ U BEIIECTBE M CHUCTEMbl MOHATHI O
XUMUYecKkol peakuuu. OO0€ 3TU CUCTEMbl CTPYKTYPHO OpPraHM30BAHBI IO
OPUHIMIY [OCJIEI0BAaTEIbHOIO pPa3BUTUSL 3HAHWM Ha OCHOBE TEOPETHUYECKHX
IPE/ICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenzaeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— MPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHCCOLMALMU BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCI HA OCHOBE SMIIMPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCSA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBINOJHASA (DYHKIMM  OOBSICHEHUS U
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIrO
IPUMEHEHUS U TIOJYUYECHHS M3y4YaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHNAS. O XUMHUYECKOW COCTAaBISIOIIEM HAay4YHOM KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPOAbI, IEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAHUIO
U METOJaM IMO3HaHMs B Hayke. M3yueHne XUMHUHM IPOUCXOJIUT C MIPUBJICUEHUEM
3HaHMM W3 paHee M3YyYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXaroluil MHp»,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiace».

[Ipy u3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMUYECKOM  HAayKM Kak o0JIacTH  COBPEMEHHOIO  €CTECTBO3HAaHMS,
IPAKTUYECKON JESITEIbHOCTM YEJNOBEKAa M KaK OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajaya y4yeOHOro IMpeAMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUI — BaXKHEUIIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUM, JOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOrO
XapakTepa, sI3bIKa HayKH, B IPHOOIMICHUH K HAYyYHBIM METOJaM IO3HAHMS TPH
U3YYEHUH BEUIECTB M XMMHYECKUX pEeaKlMii, B (POpPMUPOBAHUU U PA3BUTUHU
NO3HABATEJbHBIX YMEHUW W HUX NPUMEHEHUU B Yy4eOHO-NO3HABATEIBHOU H
y4eOHO-UCCIIEIOBATENbCKON JI€ATEIbHOCTH, OCBOEHUM MPaBWII 0OE€301acHOro
oOpalieHus ¢ BEIIeCTBAMU B MOBCEHEBHOM KU3HU.

[Ipy u3ydyeHMH XUMHUKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENU TaKUEe LIETH, KaK:

— (OpPMHUPOBAHUE HWHTEJUIEKTYaJIbHO DPA3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJ€HHOCTb OOy4YEeHHs] Ha CHUCTEMAaTHYECKOE NPHOOIICHUE
oOy4Jaronmxcsi K CaMOCTOSITENIbHOW MO3HABATEIBbHON J1€ATEIbHOCTH, HayYHBIM
METOJ[aM TMO3HaHUs, (OPMUPYIOIIUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  o0ecrieyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyJaronMMucss  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAHUSA W
CaMOINO3HAHUs, KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH), HMEKOUIUX
YHUBEPCAIBHOE 3HAUYCHHUE ISl Pa3JIMYHBIX BUJIOB JAESATEIbHOCTH;

— ¢dopmupoBaHue o00mEeH (QYHKIMOHATBHOW W E€CTECTBEHHO-HAYyUYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh MU OLEHUBATH SIBICHUS



OKPY’KaIOILIEr0 MUPA, UCHOJb3Ysl 3HAHUS U OIbIT, NOJYYEHHbIE PU U3YyUYEHUU
XUMUH, NPUMEHATh MX MNPU PELIEHUU MNpoOJieM B IOBCEIHEBHOW >KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHre y OOy4YaloIIUXCAd TyMaHUCTUYECKUX OTHOLICHHH,
NOHUMAaHUSl LEHHOCTHM XHWMHMUYECKHX 3HAHUU JJi1 BBIPAOOTKH 3KOJOTHYECKH
1eJeco00pa3HOro MOBEICHUS B OBITY W TPYAOBOWM JESITEIBHOCTH B IIEJSIX
COXPaHEHMS CBOETO 310POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCHMTAaHUI0 Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUYECKMX LEHHOCTEM,
FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY Tpoduiii W  HANpPaBJIE€HHOCTH
JabHENIIero 00yueHusl.

OO0miee 4yncao 4YacoB, OTBEAEHHBIX ISl M3YYEHHS] XMUMHUU Ha YpPOBHE
OCHOBHOI0 0011ero oopa3zoBanus, coctaniseT 136 yacos: B 8 kilacce — 68 yacos
(2 yaca B Hezeno), B 9 kitacce — 68 4yacoB (2 4aca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHayYaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Poiap XuMHUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena m BemecTBa. PU3NUYECKUE CBOWCTBA BELIIECTB. ATrpEraTHOE COCTOSTHUE
BewecTB. [loHdaTHEe 0 MeTOAaxX MO3HAHUS B XUMHUU. YUCThIE BEIIECTBA U CMECH.
CnocoOnI pa3esneHus: cMeceil.

ATOMBI ¥ MOJEKyJIbl. XUMHUYECKHE 31eMeHThl. CHUMBOJIBI XMMHYECKHX
anemMeHTOB. [IpocThie U Cl0XKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmysa. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHoOcHUTeNbHas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIIpHasl Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemiectBa. Monbs. MonsipHas Macca.  B3anmocBs3b
KOJIMYECTBA, MAacChl U YHUCIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo
dbopMynamM XUMHUYECKUX COEAMHEHUI.

®duznyeckue M XUMHYECKHE SIBJICHHUA. XHUMHUYECKas peakiuss u e€
OPU3HAKU. 3aKOH COXPAHEHUS MacChl BELIECTB. XHWMHUYECKHE YpaBHEHHS.
Knaccudukanus XuMu4ecKux peakui (COeuHEHus, pa3ioKeHUs, 3aMEIICHMS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYIO0M1, MpaBuiaamMu paboThl B JabOpaTOpun
U npuéMamMu oOpalleHus ¢ Ja0OpaTOpHbIM OOOpYAOBAHHEM, H3YyYEHHUE U
onucaHue (PU3NYECKUX CBOWCTB 0Opa3lOB HEOPraHMYECKUX  BEIIECTB,
HaOmoieHrne (pu3nyeckux (TUIaBJIeHUE BOCKA, TasHUE JibJIa, pacTUpPaHuE caxapa
B CTYyNKE, KMIIEHHWE M KOHJIEHCAlUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKaJMBAaHUE MEIHOW MPOBOJIOKHU, B3aUMOJCHCTBUE MeJIa C KHUCIOTOM)
SABJICHUM, HAOJMIOJEHHE M ONHMCAHUE NPU3HAKOB NPOTEKAHUS XUMHUYECKUX
peakiuii (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHOUM KHUCIIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xesesa ¢ pactBopoM coiu meau (I1), nzyuenune cnocoO0B pasiesieHUs! CMECEi: C
NOMOILBIO  MarHuTa,  (UIbTPOBAHWE,  BbIIAPUBAHUE,  JUCTUJUISLIMS,
xpoMarorpadus, MPOBEACHHE OYUCTKHA IOBAPEHHOW COJIM, HAONIOACHUE M
ONMMCAHUE PE3YJbTATOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpaHEHUs1 MacChl, CO3/IaHUE MOJIENIEH MOJIEKYJI (I1apOCTEPIKHEBBIX ).

BaHelimue npeacTaBuTe/ M HCOPraHMIECKNX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — 31€eMEeHT U mpocToe
BeliecTBo. HaxoxkneHue kuciopoaa B NpUPOAE, (PU3MYECKHE M XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue xucnopona. CriocoObl
NOJIYYEHHS] KHUCJIOpoJa B JabopaTopuu W MpoMblimieHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIOTponHas MOAU(PUKALMS KUCIOPOIaA.

TernnoBoit 3(hPexT XMMUYECKON peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKUE PEAKIUU. TOIUIMBO: yrojlb MU METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHUE TapHUKOBOTro 3¢ (peKTa, pa3pyieHue 030HOBOIO CJIOS.

Bopopon — smemeHT mM mpocrtoe BemiecTBO. HaxoxaeHwe Bogoponaa B
npupoae, (GU3MYECKME W XUMUYECKHE CBOMCTBA, NPUMEHEHUE, CIOCOOBI
nosnyyeHus. Kucinotsl u conu.

MoutsipHblii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPABHEHHUSIM.

dusnyeckue CcBOMCTBAa BOJbl. Bojma kak pacTBopurenb. PacTBOpHI.
HaceblienHsle 1 HEHACBIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass nmons BewiecTBa B pacTBOpe. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOPOB B MPUPOAE W B KU3HM 4enoBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsi3HEHNUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX
BOJL.

Knaccudukanusa sHeoprannueckux coenuneHuit. Oxcunl. Knaccudukanms
OKCHJIOB: coJjieoOpa3yromne (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknatypa okcuuoB. Pu3MUECKME U XHMHUYECKHE
CBOMCTBA OKCHUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBAaHMIA: IIENOYM M HEPACTBOPHUMBIE
ocHoBaHuA. HoMenkiarypa ocHoBanui. Ou3znueckne U XMMUYECKHUE CBOMCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotsl. Knaccudpukauust kucnor. Homenknarypa kucior. @usnyeckue
M XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH metaimnoB H. H. bekerosa.
[lony4yeHne KuUCIOT.

Comu. Homenkiarypa coned. DPuU3MYECKME M XHWMHUYECKHUE CBOWCTBA
conen. [TomyueHnue coineil.

['eHeTnueckas CBsA3b MEX/Y KJIaCCaMU HEOPTraHUYECKUX COECIMHEHUN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPE/CNIEHUE COJEpKAaHMsS KHCIOpOoJa B  BO3IyXe,
NOJIy4eHHE, COOMpaHHe, paclo3HAaBaHWE W U3YYEHHE CBOMCTB KHCIOPOAA,
HAOJIIOICHHE  B3aUMOJCMCTBUS  BEUIECTB C  KHUCIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W IMIpPEKpalleHusi TOpeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3laMi OKCHJIOB U OIKMCAHUE WX CBOMCTB, TMOJIydyeHUE, CcoOHupaHue,
pacro3HaBaHME€ W H3yYEHHE CBOWMCTB BOJIOpOJia (TOpEeHHUE), B3aUMOJCHCTBHE
BojIopoJa ¢ okcuaoM meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUICOMATEPUATIOR),
HaOJtoIeHHe O00pa3loB BELIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEM pPacTBOpEHHA BEUIECTB C PA3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEH PAaCTBOPEHHOIO
BEILIECTBA, B3aUMOJCIHCTBHE BOJBI C METAUIAMU (HAaTPUEM U KaJbIIUEM)
(BO3MOXXHO HCIOJIb30BAaHUE BHAEOMATEPHUANIOB), MCCIEIOBaHUE OOpa3loB
HEOPraHWYECKUX BEIECTB pa3JIMYHBIX KJIacCOB, HaOJIOJIEHUE HW3MEHEHHUS
OKpacKd HWHIUKATOPOB B PpAacTBOpax KUCIOT U LIEJNOYEH, H3y4YEeHHE
B3aumozercTBus okcuaa meau (II) ¢ pacTBopom cepHOM KUCHOTBI, KUCIOT C
MeTaJIaMH, pEeaKIil HeUTpaln3aluu, MOJy4YeHHEe HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHUE OJHOTO MeTajyla JpPYyr'MM W3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/lady 1o TeMe «BaHelme Kiaacchl HEOPTraHUYECKUX
COCAMHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHToB J[. . MenaeneeBa. CtpoeHune aroMoB. XUMHYECKas CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[lepBble MOMBITKH KIACCU(PUKALMH XUMHUYECKUX 3JeMeHTOB. IloHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpblE O00pa3yloT aM@oTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckast cucTeMa XMMUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KoporkonepuogHass W JIMHHONEPUOJHAA (POPMBI
[lepnognueckori cucrembl XuMuueckux odnemeHtoB /J[. WM. Menneneesa.
[lepmoasl u rpynnel. PU3NYECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHOJa U TPYNIbI AJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX sfaep. M30Tombl. DIEKTPOHBI.
CrpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKUX IJIEMEHTOB



[Iepnognueckon cucremsl J[. 1. MenneneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.
3aKOHOMEPHOCTHM HM3MEHEHHUs paguyca aTOMOB XHMHMYECKHUX JIJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U EpUoaam.
3nauenue Ilepmoamueckoro 3akoHa u llepmoanueckod cuUCTEMBI
XUMHYECKUX DJIEMEHTOB IS Pa3BUTHUSA HayKd W npakTtuku. [[. . MenneneeB —
YYEHBIN U TPAKJAHUH.

Xumuueckass cBs3b. KoBaneHTHass (moyispHas M HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTENNBHBIE  PEAKIIUU.
[Iponiecchl okucaeHns 1 BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3lOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEM, NMPOBEAEHUE OIBITOB,
WUIFOCTPUPYIOIIMX IPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKLIAN
(ropeHue, peakuuu paszaoKeHHsl, COCAMHEHUS).

Meoscnpedmemmnule ceasu

Peasmszanust MexnpeamMeTHbIX CBA3EH NPU W3YYEHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHATUW, SBISAIOIIMXCS CUCTEMHBIMU Ui OTAEJbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TIOHSTHS: Hay4yHbIM QakTt, rumnoresa,
TEOpUs, 3aKOH, AaHaJIu3, CHUHTE3, KiacCU(pUKALMs, [EePUOJAUYHOCTD,
Ha0JII0ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO,
TeNn0, 00bEM, arperaTHOe€ COCTOSIHUME BEIIECTBA, a3, (pU3MYECKUE BEIMYMHBI,
€AVMHULIBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE31bI, COonHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIHI,
IIOJIE3HBIE NCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemrecTBo U XUMHYeECKasi peakuus

[Tepuoanueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKUX 3JIEMEHTOB
. N. MenpaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUN CBOMCTB
XUMHUYECKUX JJIIEMEHTOB NEPBBIX TPEX MEPHUOIOB, Kajus, KaJIbLHUS U HUX
COCAMHEHN B COOTBETCTBUM C IIOJIOKEHHWEM 3JIeMEHTOB B Ilepmommueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbl XMMUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
Y BUJa XUMUYECKOU CBS3H.

Knaccudukanus 1“4 HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3JIM4YHBIM KJIAaccaMm
HEOPraHUYECKNUX COEAUHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakUuid MO Pa3IUYHbIM IpU3HaKaMm (10
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEaKLMU BELIECTB, O TEIJIOBOMY 3D (eEKTy,
0 W3MEHEHHUIO CTEINEHEM OKHCICHHS XUMHUYECKMX  DJJIEMEHTOB, IIO
00paTUMOCTH, TIO YYaCTHUIO KaTraliu3aTopa). ODK30- U IHIAOTCPMHUYECKHUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XMMUYECKUX peakuusax. IloHsTHE © TOMOreHHBIX U



rereporeHHbix peakuusax. I[lonarue o kartanusze. lloHsTHe O XHMMHYECKOM
paBHOBecuU. DakTOpbl, BIHSAIONIME HAa CKOPOCTh XMMHYECKOM peakuuu u
M0JIO)KEHUE XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE  PEAKLUHU, JJIEKTPOHHBIM OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHHME  ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA C HUCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHUCCOILMALIMH. DJIEKTPOIUTEl U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAMCCOLMALUM BEIIECTB C
pa3IMYHBIMKU BUAAMU XUMHUYECKOU cBs3u. CreneHp aucconuanuu. CUIIbHBIE U
cia0bIe 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKUUHA HOHHOIO
oOMEHa, TOJIHBIE U COKpalll€éHHbIE HOHHbIE ypaBHEHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBAaHUN U COJIEl B CBETE MPEACTABICHUN 00 3JIEKTPOJIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiii Ha HOHBI. [IoHsATHE 0 rUapOIU3e CoNei.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPIaHMYECKUX
BEILIECTB — METAJUIOB U HEMeTauioB (rpadura U amMasa), CIONKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  pa3iu4HbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, Ipoliecca AUCCOLMALMHU KHCIIOT,
IeJI04ei 1 coseit (BO3MOKHO HUCIIOIb30BaHUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OMBITOB, WUTIOCTPUPYIOUIUX MPU3HAKUA MPOTEKAHUS PEaKIUil MOHHOrO OOMEHa
(oOpazoBaHue ocajaka, BbIJEICHUE Ta3a, OOpa30BaHHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIM
(ropenue, peakuuu pa3NoXKeHMUs, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KAaYECTBEHHBIX pPEAKIUH Ha HOHBI,
pelIeHre SKCIePUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OO6mast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pru3n4ecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3aMMOJENCTBUE C METaUIaMH, HEMETaulaMy, Lieno4yamu). XJIOPOBOJIOPOA.
ConsiHasg KUCI0Ta, XUMUYECKUE CBOMCTBA, MTOJyYEHHE, IPUMEHEHHE. [lelicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHU3M 4YeIOBeKa. BaxkHEWIne XJIOpuabl U UX
HAXO0XKJEHUE B IPUPOJE.

O6mast  xapakrtepuctuka 3neMeHTOoB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okuciieHus. CTpoeHue u pusznyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U Cepbl. AJIOTPONHbBIC
MOAM(PUKALUU KUCIOPOJia U cepbl. XUMHUUYECKUE CBOMCTBA cepbl. CepoBOAOPO,
CcTpoeHue, (U3MYEeCKue U XHUMHUYecKhe cBoiicTBa. OKCHUIBI Cepbl  Kak
IPEICTaBUTENIM KUCIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (u3nyeckue u
XUMHUYECKue CBOMcTBa (OOI[ME Kak TPEACTaBUTENs Kiacca KHUCIOT H
cnenupuueckre). XMMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE MTPOMBILUIEHHOTO
crnocoba mnonyyeHus: cepHoil kuciaoThl. [Ipumenenue cepHoit kuciotel. Conn
CePHOIl KHCIOTHI, Ka4eCTBCHHAS peakius Ha Cynabdar-uoH. Haxoxaenue cepsl
U €€ COeUHEHUN B NpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKpPYXKaroLeh cpebl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

O6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, paciupoCTpaHEHUE B



npupojie, Gu3nYecKre U XUMUYECKre cBoicTBa. KpyroBopoT a3oTa B MpUpoje.
AMMHaK, ero pu3nyeckue U XUMHYECKHE CBOMCTBA, MOJIyYEeHUE U TPUMEHEHUE.
Conmu amMMoOHMS, UX (U3HUYECKHME W XUMHUYECKHME CBOWCTBA, NPUMEHEHHE.
KauecTBeHHass peakuusi Ha MOHbI aMMOHUS. A30THasi KUCIIOTa, €€ MOJyYEHHUE,
(¢u3nuecKkue W XUMUYECKHE CBOMCTBa (00lIME Kak MpeACTaBUTENS Kiacca
KUCIIOT M crneurduueckue). Vcnoap30BaHHEe HUTPATOB U COJIEH aMMOHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHUN. XUMHUECKOE 3arpsi3HEHHE OKPYIKaIOIIeH
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JI0KIH, 3arPSI3HEHUE BO3AyXa, TOYBBI
u BojioéMoB). Docdop, amorponubie Mogudukanuu docdopa, Gusznueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnas xkucmnora,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, noyueHue. Mcnonb3zoBanue docdartos B
KauyeCTBE MUHEPAJIbHBIX yI00PEHHIA.

O6mast  xapakrtepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. YTJIEpOAd, aNIOTPOIHBIE
MOJAU(PUKALMH, PACIPOCTPAHEHHE B NPHUPOAE, (U3UUECKME M XUMUYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B nmpupoje. Okcuasl yriepoaa,
uX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA KUBbIE OPraHHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBA3AHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rino0aibHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addexr. YronpHas Kuciaora U €€ CoiM, UX (PU3NUECKUEe U XUMHUYECKHUE
CBOMCTBA, MOJy4YeHUE M NpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O
COCIMHEHUSIX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIULEPHH,
yKCycHasi Kuciota). IlpupoaHble HCTOYHHMKM  YIJIEBOAOPOAOB  (YroJb,
IPUPOAHBIN ra3, HePTh), TPOIYKTHI UX NepepadoTKH (OEH3UH), UX POib B OBITY
U NpoMbIIIeHHOCTH. [loHATHE 0 OMOJIOrMYecKH BaXKHBIX BELIECTBAX: JKUPax,
Oenkax, yriaeBoJax — M UX poOJIM B JKU3HHU 4YesloBeKa. MarepuanbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETMHEHHM.

KpeMHuuii, ero ¢usnueckue W XUMHUYECKHUE CBOWCTBA, MOJYyYEHUE H
npumenenue. CoequHeHus KpeMHHsi B mipupoje. OOiue mnpeacraBiieHus 00
okcujie kpemuust (IV) u kpemHueBoit kuciore. CUITMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeilllne cTpouTeNbHbIE MAaTEpPUAIIbl: KEpaAMUKA,
CTEKJIO, IIEMEHT, OE€TOH, kene300eToH. [IpobdiiemMbl 6€30MacHOT0 UCTIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0Opa3ll0oB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSHOM
KHUCJIOTBI, IPOBE/IEHNE KaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-MOHBI U HAOJI0IEeHHUE
IPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xarolue (pU3NIecKue U XuMUYECKUE
CBOMCTBAa Ta&JIOr€HOB M HX COEIMHEHHH (BO3MOYKHO MCHOJb30BAHHE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliamMu XJOpUJIOB (TajJOTeHUIOB),
O3HAKOMJIEHME C oOpa3umamMu cepbl U €€ COeAUHEHUSMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOJIOJIEHHE TMpolecca OOYyTIuBaHUA
caxapa IIOJ JACHMCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3Y4YCHHE
XUMHUUYECKUX  CBOMCTB  pa30aBIEHHOM CEpHOM  KHUCJIOTHI, MPOBEJCHUE
KauUeCTBEHHOM peakuud Ha Cyab(paT-uOH U HaONIOJEHUE NpH3HAKa €€
IPOTEKaHMsl, 03HAKOMJIEHHE C (PU3UUYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3LaMu
a30THBIX U PoCcHOPHBIX yIOOpPEHUH, TOJIydyeHre, COOUpaHue, pacrlo3HaBaHUE U
U3y4YeHHE CBOICTB aMMHaKa, MPOBEJCHUE KAUYECTBEHHBIX PEAKIUH Ha HOH



aMMOHUSI W (¢GocpaT-MOH U HU3YYEHUE NPHU3HAKOB HUX IMPOTEKAHHMS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), HW3YYEHUE MOJAENEH KPHUCTAIUIMYECKUX
pemi€ToK anMmasa, rpaduta, (QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOras3a, MoJydyeHue, COOMpaHHE, PACIIO3HABAHUE M U3YYEHHE CBOWCTB
YIJEKHUCIOTO Ta3a, MPOBEACHUE KAayeCTBEHHBIX peakuuid Ha KapOoHAT W
CUJIMKAT-UOHBI W W3y4YEHHE IPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C
IPOAYKIMEN CWIMKATHOW NPOMBIIUJIEHHOCTH, PELIEHHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe « BakHenme HeMeTaIIIbl U UX COCUHEHUS.

MeTtaJibl 1 X COeIMHEHUS

OO0mast xapakTepUCTMKAa XHMHYECKHUX JJIEMEHTOB — METAJJIOB Ha
OCHOBAHHH UX NOJIOXKEHHUS B [leprnonnueckoil cucreMe XuMAYECKUX DJIIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHHne MeTaiuioB. MeTramnnyeckas
CBSI3b M METAJUIMYECKAash KPUCTAJUIMYECKAsSI PEIIETKA. DIEKTPOXUMHUYECKAN Pl
HaIpsOKEHUM MeTauioB. PU3MYECKMEe W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mue crnocoObl monyyeHuss MeTtawioB. lloHsTHE O KOppO3MHM METALJIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT Koppo3uu. CruiaBbel (CTayib, YYTyH,
JTIOpPAJIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{enmounpie  Metauibl:  nosioxkeHne B [lepuogmueckoir  cucreme
xuMmudeckux sneMeHToB /. 1. MenaeneeBa, CTpoeHrHE UX aTOMOB, HaXOXKJICHHUE
B npupojae. Pu3nyeckue U XUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATpHs U
kanusi). OKcHIbl M TUAPOKCHUIBI HATpus M Kanus. [IpuMeHeHue MenouyHbIX
METAJIOB U UX COEAUHECHUM.

[[lenouyno3eMenbHbIE MeETaaabl MarHuid M KaJbLUMWA: IIOJIO)KCHHE B
[lepnognueckort cucremMe xumudyeckux asnemenTtoB J[. M. Menneneesa,
CTPOEHME HMX aTOMOB, HaXxOXAcHUE B mpupone. Pu3nyeckne U XUMHUYECKHE
CBOMCTBA MarHus W Kaubllus. BakHeiliine coeauHeHHs Kajabliusa (OKCHI,
TUAPOKCHU], coJin). JKECTKOCTH BOJBI U CTIOCOOBI €€ YCTPaHEHMUS.

AmomuHul: nosoxeHue B [lepuonnueckol cucTeMe  XMMHMYECKHX
anemeHntoB J[. M. MenneneeBa, CTpO€HHE aToMa, HAxXOXKJICHUE B INPUPOJE.
dusnyueckue M XUMHUUYECKHUE CBOMCTBA amtoMuHusA. AmdoTepHble CBOMICTBa
OKCHJIa ¥ TUAPOKCUA ATFOMUHUSL.

Kenezo: nonoxenne B [leproanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, ctpoeHne atoma, HaxoxJaeHue B npupone. dusnueckue u
XUMHUUYECKue CBoOMcTBa xkene3a. Okcuabl, rujipokcusibl u conu xenesa (1) u
xenesa (III), ux cocras, CBOMCTBA U MOTYyUCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00pa3llaMud METauIOB M CIUIABOB, HUX (PU3UUECKUMU
CBOMCTBaMH, H3Y4YEHHE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHAA
KaJlbLUg U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIEJOBAHNE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KEJIE€3a B KUCIOPOJIE
(BO3MOXXHO HCIOJIb30BAaHUE BUAECOMATEPUATIOB), NPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKIIMM HA MOHBI: MAarHus, KAJIbLUs, aTIOMUHUS, INHKA, XKEe3a
(IT) u xenesa (IlI), menu (II), HaOmromeHWE UM ONMHCaHUE MPOIECCOB
OKpalllUBaHUsl IUJIAMEHU HWOHAMHU HATpHs, Kalus U KaublUs (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHHUSA U THAPOKCUIA LMHKA, PELICHUE JKCIIEPUMEHTATbHBIX
3a1a4 1o TeMe «BaxkHeume MeTamibl U UX COCAUHEHUS.

XHMUA ¥ OKpPY:KaOUIas cpeaa



BemecTBa 1 Marepuranbl B OBCEJHEBHOW JKW3HHU 4YeJIOBEKa. be3zomacHoe
UCII0JIb30BAaHUE BEIECTB U XUMUYECKHUX peakuuii B ObITy. [lepBas momoiup npu
XUMUYECKUX 0KOTax U OTPABJICHUSX.

XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEeH cpeibl (MpeaeiabHas JOMmyCTUMAast
KOHIIEHTpamusi  BemiectB, painee — [IJIK). Ponp xumMum B pernieHuu
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

u3y4eHue o0pa3loB MaTepHaIOB (CTEKIIO, CIIJIaBbl METAIIIOB, IOJUMEPHbBIE
MaTepHaIbl).

Meoscnpeomemmnule ceasu

Peasmszanust mexnpeamMeTHbIX CBA3EH NMPU M3YYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHATUW, SBISAIOIIMXCS CUCTEMHBIMU Ui OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEpPEHUE, MOJIEb, SBJICHHE, NApPHUKOBBIMI
3 eKT, TEXHOIOTUSI, MAaTEPUAITBI.

®duzuka: Marepusi, aToOM, 3JIEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsj, MPOBOJHUKH,
NOJIYIPOBOJHUKH, AUDJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, O0BEM,
arperaTHO€  COCTOSIHME  BeIleCTBa, ra3, pacTBOpP,  PacTBOPUMOCTb,
KpUCTAJNIMYECKasl pelETKa, CIUIaBbl, (U3MYECKHE BEIUYUHBI, E€IUHULBI
U3MEpPEHUs, KOCMHYECKOE ITPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, ouocdepa, 3KOCUCTEMA, MUHEPAJIbHBIE
yA00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJIBI,
N10JIE3HBIE NCKOIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHS MPOTrpaMMbl OCHOBHOI'O OOILIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYy4YEeHHMs] XMMHUHM B €IUHCTBE Y4eOHOM U
BOCIIUTATENIbHOW  JIEATEIbBHOCTA B  COOTBETCTBUM C  TPAaJAWLUOHHBIMHU
POCCUICKMMHU COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMH IMOBEIEHUS U CHOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPAa3BUTHS U COLMANIN3ALUN 00yYaroIIUXCsl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT T[OTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOI TO3UTUBHBIX LIEHHOCTHBIX OpHEHTAlUMi U
pacIIMpEeHne OIbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

LHEHHOCTHOTO  OTHOLUEHUSI K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAay4HOMY HAcJIe[IMI0, MOHUMAaHUSl 3HAYEHUS XMUMHYECKOU
HAyKU B )KU3HU COBPEMEHHOr0 OOLIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHOU
uH(popmaleil o0 TMepefoBbIX JOCTHXKEHHMSIX UM OTKPBITHSX MHUPOBOH H
OTEUECTBEHHOM XUMHUH, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTMBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOMCCIIEIOBATENbCKOM, TBOPUECKOW W JPYrux
BUJIAX JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JI€ATEIbHOCTH
IIPU BBIMIOJHEHUHN YYEOHBIX, O3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3[JaHMM  Yy4YEOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O ¥  B3aUMOINOMOIIM B  MpoOlecce ATOM  y4eOHOM
JEeSATENbHOCTH, T'OTOBHOCTH OLIEHMBATh CBOE IMOBEIEHHWE M TOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULKUKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHUPOBO33PEHUYECKUE MPEJCTABICHHUS O BEIIECTBE U XUMUYECKON peaKklnu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHW M COCTaBIIAIOIIME
OCHOBY /ISl HOHMMAaHMS CYIIIHOCTH HAyYHOM KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSA MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEIOH, O POJIM XUMUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

N03HABATEJIbHBIE MOTHBBI, HAIlpaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUN
N0 XUMHHM, HEOOXOJMMBbIC MJisi OOBSICHEHUS HAOJII0IaEMbIX MIPOILIECCOB H
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJbTYpbI, B
TOM YHCJIE€ HABBIKOB CaMOCTOATENbHOM paldOThl € Y4YE€OHBIMH TEKCTaMH,
CIOPABOYHOM  JIUTEpPaTypoil, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEJICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM M  HCCIEA0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOy4YEHHUS B
JIAJIbHEHIIIEM;

4) popMupOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKHM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUU U
HENPUSATHE BPEIHBIX MNPUBBIYEK (YMOTPEOJIEHUS aNKOroJis, HAPKOTHUKOB,



KypeHus1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  IpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY H3YyUYEHHIO MPO(PECCUil U Tpyaa pa3iHM4HOIO
poJia, YBOXEHUE K TPYAY U pe3yJbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHUCIE
Ha OCHOBE NPHUMEHEHMS MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBII BBHIOOP
UHAUBUAYAJIbHOM  TPaeKTOpPUM NPOJOJDKEHUsT 00pa3oBaHUsl C  YUYETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHUH, OOILIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ychemHol mnpoPecCUOHANLHONW JEATEbHOCTU W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJalTUPOBAThCA B NpOo(hecCHOHATbHOM
cpene;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTMYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAaHUE EHHOCTH 310POBOIO
u 0Oe30macHoro ooOpasza >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LEHHOCTH COOJIOJACHUS
npaBusl 0€30MAaCHOTO TMOBEJICHHUS MpU padoTe C BEIIECTBAMU, a TaKKe B
CUTYALMSIX, YTPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOTYyYaeMble MPU U3YUYEHUU XUMUH, IS
pelmeHns 3a1ad, CBSI3aHHBIX C OKPYXKAlIIEd NPUPOJHOW CpENoH, Ui
NOBBIIICHUS YPOBHS 5SKOJIOTMUECKOW KYJbTYPhl, OCO3HAHMS TJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTeHd HX pEelIeHUs I[OCPEACTBOM
METOJ/IOB XMMUH, 3KOJIOTMYECKOI0 MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbLHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMbIE IS
dbopMuUpOBaHUS MHPOBO33PEHHUS OOIICHAYyYHbIC TOHSATUSA (3aKOH, TEOpHs,
OPUHIMI, TUIOTE3a, (aKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApYToe.),
KOTOpBIE HCIONb3YIOTCA B €CTECTBEHHO-HAy4YHBIX YYEOHBIX NpEeIAMETax M
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX NOpeaMeToB  (HOPMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KAPTHUHE MHPA, U YHUBEPCAIBHBIC
yuyeOHble JaeicTBUS (TO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PETYJIATUBHbIE),
KOTOpbIE 00ecrneuynBatoT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJbHbIC Y4eOHbIe 1eiicTBUS

Bba3oBble Jiornyeckue AelicTBUA:

YMEHUS KCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MTPU OCBOCHHH
3HAHMI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIC
IPU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C IPYTUMU MOHSATUSMH ), UCTIOIb30BATh
NOHSATHS U1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SBJICHUW, BHIOUPATh OCHOBAaHHUS
U KPUTEpUHM JUIsl KJIACCU(PUKALMM XUMUYECKUX BEUIECTB M XHUMHYECKHX
peaklMii, yCTaHABIUBATh MPUYUMHHO-CIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
110 aHAJIOTHUH), AEJIaTh BBIBOJbI U 3AKIIOUECHMUS;

yMEHUE NPUMEHSTh B IMPOILECCE IO3HAHMS MOHATUA (IPEIMETHBIE H
METanpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO NPUMEHSEMbIE B XHUMHH MOJIEIbHBIE
IPEICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast popmyIia
U ypaBHEHUE XUMHUYECKON pEeaklMH — NP PELICHUU YYEOHO-IT03HABATEIbHbIX
3ala4y, C y4E€TOM OTUX MOJEIBHBIX MPEJCTaBICHUN  BBIABIATH H
XapaKTepHU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XMMHYECKHUX PpPEaKUUd, BBIBIATH  OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIIEICTBEHHbIE CBSI3W M NPOTHUBOPEYHs B
U3y4YaeMbIX MPOLIECCaX U SIBJICHUSX.

Ba3oBble uccienoBaTenbcKne 1eiiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaK)Ke€ B KauyeCTBE OCHOBBI A1 (OPMHPOBAHUSA THIOTE3bI IO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUU;

OpUOOPETEHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMH U MPOBEICHUIO
YUYEHMUYECKHX HSKCIEPUMEHTOB, YMEHHE HaO0JI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOSATENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, POpMyIHpOBaTH 0000IIEHHUS
U BBIBOJIbI 10 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, HUCCIIEOBAaHUS, COCTABIATh
OTUET O MPOJEIAHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BbIOMPATh, AHAJU3UPOBATh W HHTEPHPETUPOBATH MH(DOpPMALUIO
pazNMYHBIX BUAOB U (GOPM IMPEACTABICHUS, IMOJIYYaeMYI0 M3 Ppa3HbIX
UCTOYHUKOB (HAay4YHO-NOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHUYECKH OLIEHUBAThH
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

yMEHUE NMPUMEHATh Pa3jIu4Hble METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMAaIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUJISl BBIIIOJIHEHHUS
y4eOHBIX U IMO3HABATENIbHBIX 33]a4 ONPEACIEHHOTO TUIIA, IPUOOPETEHHE OIbITA
B 00JIaCTU HCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIIOJIb30BAHUSL PA3IMYHBIX IOMCKOBBIX
CUCTEM, CAMOCTOSITEJIBHO BBIOMPATh ONTUMAJIbHYI (OPMY MpPENCTABICHUS
uH(pOpMalMi U WJUIIOCTPUPOBATh pElIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
quarpaMMaMmu, Ipyrumu (popmamu rpaduki ¥ KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce YYEOHOUW U
MCCIIEOBATEIBCKOM NEATEIBHOCTU uH(pOpMaLUIO 0 BIIMSTHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO34iCTBA M TPAHCIOPTa HA COCTOSIHHE
OKPYXarouen MPUPOTHON CPEIbI.

KoMMyHHMKAaTHBHBIE YHHBepCcalbHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe aAuanora v (Wiau) JUCKYCCUH) IO
CyHIECTBY  00CyXjJaemMoil Tembl, (OpPMYJUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIOJHEHUS MPEJIOKEHHOH 3a1auH;

YMEHUSl MPEACTAaBIATh MOJYYEHHbIE pEe3yJbTaThl MO3HABATEIbHOU
NESATENbHOCTY B YCTHBIX W THUCBMEHHBIX TEKCTaX; JeJlaTh MPE3ECHTALHUIO
pe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO JKCIEpUMEHTa (JadopaTOpHOTO
OTbITA, JTA0OPATOPHOM PAOOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUsI y4yeOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHON W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH MpPU  PEIICHHUH
BO3ZHUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3univii  (0OCyXkJeHus, OOMEH MHEHHUSMH, «MO3TOBBIE  IITYPMBD»,
KOOpJIMHALMSA COBMECTHBIX JICHCTBHUI, OINpEIECICHUE KPUTEPUEB IO OLEHKE
KauecTBa BBITIOJTHEHHON pabOThI U JApyTHUe).

PerynsiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe 1elCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAENATh UENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIIUPOBATh U MIPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NEeSATENbHOCTb, BEIOMpaTh Hanboee 3PPEeKTUBHBIE CIIOCOOBI PEIIEHUsT YUEOHBIX
Y TO3HABATENbHBIX 33J]a4, CAMOCTOSITEIbHO COCTaBJISATh MJIM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JIEUCTBUM NPHU BBINOJHEHUM 33aJaHUM C y4ETOM



NOJIYYEHHSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaxX — BELIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCThI, MpeajaraéMble B YCJIOBHHU
3a/IaHUM.

HNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHHUIO 00A3aTEIBHOIO

coJiepKaHus, YCTAaHOBJIEHHOIO JaHHOHM (enepasibHONM pabouell mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYAIOIMMHUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBUl, creuudpuyeckue JUisi TpeAMETHOM 00sacTu «XUMHS», BUIBI
NESATENbHOCTH 1O TOJYYEHHMIO HOBOI'O 3HAHHUA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.

K koHuy oOydeHust B 8 kJiacce npeaMeTHbIE PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKyJIa,
XUMUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, CMECH
(oTHOpOIHASI M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAasi Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XMMHYECKOTO OJJIEMEHTa B COCAUHEHMHH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBAaHHE,  COJlb,
ANIEKTPOOTPULIATENLHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas peakuus,
KJ1accu(uKanus peakluii: peakiiMi COETUHEHUs, PEAKLUU Pa3I0KEHUs,
peakuuy 3aMelleHHs, peakiuu OOMEHa, 3K30- U HSHAOTEPMHUYECKUE
peakiuu, TeroBoi 3PppeKT peakiuu, SApo aToMa, IEKTPOHHBIN Cloi
aToMa, aToMHas oOpOuTaldb, paJAUyC aroMa, XHWMHYECKas CBS3b,
NOJIApHAsE M HENoJIApHAs KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITHH H
MPUMEHSTH 3TH MOHATHSI IPU OMMCAHUM BEIIECTB U UX MPEBPAILCHHUIA;

e HCIOJb30BaTh XMMHYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

e ONpENeNsATh  BAJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COCJIMHEHUSAX, CTENEeHb OKUCJIEHUS DJJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NMPHUHAICKHOCTh BEIIECTB K ONPEAECIEHHOMY KIIACCY
COEIMHEHUN MO (opMmylsiaM, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHASI U
WOHHAs) B HEOPIraHUYECKUX COCUHEHUSX;

e packpsiBaTh cMbicn [lepuoamueckoro 3akona [[. M. Menaeneena:
JIEMOHCTPUPOBATh MOHMMAaHUE MEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MosioxkeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHAa ABOTraapo;

e ONUCHIBaTh W XapakTepu3oBarh TabmuuHyro ¢opmy Ilepuogmueckoii
CUCTEMBl XHMHMUYECKHX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y», mansie
1 OoJIbIIME MEPUO/Ibl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux siementoB JI. .
MenzeneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COocTaB M 3apsja sjapa, oOlee 4Yucio
AIIEKTPOHOB U PACTPEIECICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



K

KJIacCUUIIMPOBATh ~ XMMHUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE peaKIuu (110 YUCTY U COCTaBYy YUaCTBYIOIIUX B
pEaKklUy BEILECTB, 10 TEMIOBOMY 3PQeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pPa3IMUHBIX  KJIACCOB,  MOATBEpXkJasi  OMUCAHME  MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHUMOCTHM OT UX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MpEBpAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl
BEILLECTB, MAacCOBYIO JIOJK XHMMHUYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MAacCOBYIO [OJII0 BEIIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHUUECKON peaKkilvni;

MPUMEHSITh OCHOBHBIE OMNEPAIMU MBICIUTEIBHON JESITEIBHOCTH —
aHaJdu3 U CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHe, CUCTeMaTU3alNIo,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHUSI CBOMCTB BEHIECTB M XUMHYECKUX PEAKIUMA, €CTECTBEHHO-
Hay4YHbI€  METOAbl  MO3HAHMS —  HAOJNIOJICHUE, H3MEpPEHUE,
MOJIEIUPOBAHUE, IKCTICPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

CIENOBaTh IMpaBWUjaM  IMOJb30BAHHUS XMMHUYECKOM TMOCYJIOM H
7a00paTOpHBIM 00OpPYJOBAaHHUEM, a TakXKe IMpaBWiaM oOOpalleHust c
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMHU IO BBITOJIHEHUIO
7a00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOUPaHUIO
ra3o00pa3HbIX BeEIIECTB (BOAOpPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEIACHEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATH U MPOBOJAUTH XUMUUYECKUE DKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB WIEJNOYEH MW  KHUCIOT C IOMOLIBIO
WHIUKATOPOB (JaKMycC, peHoNIPTaIenH, METUIOPAHXK U IpyTue).

KOHLly OoOydeHus B 9 KJiacce NpeaAMETHbIE PE3yJIbTaThl Ha 0a30BOM

YPOBHE JJOJUKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00yYarOLIUXCS YMCHHIL:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWUOH, IIPOCTOE BEILECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTENEHD
OKHUCJICHUS, XUMHUYECKas pEaKuus, XHUMHYECKas CBs3b, TEIIOBON
addextT peakuuu, MOIb, MOJSPHBIM 00BEM, PacTBOP, SIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, FJIEKTPOJUTUYECKAs NUCCOLUMALNSA, PEAKIIMM UOHHOIO
oOMEeHa, KaTaJMu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKLUU,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aM(OTEpHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WMOHHAs, METaUINYecKas), KpUCTANIMYEeCKas pemeéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTb XHWMHMUYECKOW pEaKlUHH, MpeAesIbHO
nonyctumas konuentpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATHH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUH BEIIECTB U UX MPEBPAILCHHMI;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY I COCTaBICHHS (opmyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONpENENSATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTABA, INPHUHAIICKHOCTH
BEILLECTB K OINpPEACIEHHOMY KJIacCy COEIUMHEHUN Mo (QopMynam, BUJ
XUMUYECKOM CBSI3M (KOBAJIEHTHAsl, WMOHHAsg, METaJUIMYecKas) B



HEOPTaHWYECCKUX COCTUHEHUSX, 3apsii HOHA 0 XUMHUYECKOW (Gopmyiie,
XapakTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYCCKUX COCIUHCHHM,
THUI KPUCTAJUTMYECKON PEIIETKN KOHKPETHOTO BEIICCTRA;

packpeiBath cmbich l[lepuoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 TOHMMAaHHWE: OMUCHIBATH W XapaKTEePU30BaTh
Tabmmunyto Gopmy Ileprogndeckoit CHCTEMBI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATHUS «IJlaBHas noArpynna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», mansie U OOJBIIME MNEPHUOJIBI, COOTHOCUTH
0003HauYeHUsI, KOTOpbIE HUMEIOTCA B TMEPUOAMYECKON Tabiuie, ¢
YHUCIIOBEIMU ~ XapPaKTEPUCTHKAMU CTPOCHHUS aTOMOB XWMHYECKHX
AJIEMEHTOB (CocTaB M 3apsj sijpa, oOIIee YHUCIO HJICKTPOHOB U
pacrpefielieHue HUX IO JJIEKTPOHHBIM CJI0sIM), OOBICHSTH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHCHUM B
npeaenax MaiblX TEPHOJOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIaccu(UIMpOBaTh ~ XUMHYECKHE  DJIEMEHTBI,  HEOPTraHUYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakuuy BEUIECTB, MO TEIUIOBOMY 3((EKTy, N0 U3MEHEHHIO CTENEHEN
OKHUCJICHUS] XUMHYECKHUX 3JICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKUE U creUpUIECKUE XUMHUUYECKUE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, TOJTBEPKIas OMUCAHUE
pUMEPaMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

COCTaBJIATh YPAaBHEHUS BJIEKTPOJUTUYECKON JUCCOLMALUU KHUCIOT,
LIEJ0YEd W COJIEH, IOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKLIHAN
WOHHOTO  OOMEHa, YpaBHGHHMsI  pEaKIMii,  IMOATBEPKIAIOIINX
CYIIIECTBOBAHUE TCHETHUYECKOW CBS3M MEXK]y BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIUn
MOCPEJICTBOM COCTABIJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEIMIECCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MacChl
BEILLECTB, MAacCOBYIO JIOJK XHMMHUYECKOrO0 »3JeMeHTa 1o (opmyJie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIIECTBA B pacTBOpE, IPOBOJIUTH
pacu€Thl IO YPaBHEHUIO XUMUYECKON PEaKITNN;

coO0aTh  NpaBWia  TOJb30BaHUS  XMMHUYECKOM  TMOCYIOod U
7a00paTOpHBIM O0OpPYJIOBAaHUEM, a TaKXKe MpaBuja OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITOJTHCHHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO IMOJIYYEHHUI0O U COOHMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIMH, TOATBEPIKIAIOIINE KAYeCTBCHHBIM COCTaB
pPa3IUYHBIX BEIICCTB: PACMO3HABaTh OMBITHBIM TYTEM  XJIOPHU-,
OpoMuna-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyibdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUS U MOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTR;
MPUMEHSTh OCHOBHBIC OIEpPAllUd MBICIIUTEILHON JEeITeTbHOCTH —
aHaJau3 M CHUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CUCTeMaTU3alNIo,
BBISIBJICHUE TIPUYMHHO-CJICJICTBEHHBIX CBSI3CH — JJIS M3YUYCHUSI CBOMCTB
BCIIECTB M XUMUYECKUX pEaKIMii, eCTECTBEHHO-HAyYHBIC METOIbI



NO3HaHUs — HAOJIIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoaunvecTBo yacos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pasieoB U TeM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NpPorpaMmslI padoThbI padoThI
Pasnea 1. [leppoHavyanbHble XUHMHYECKHE NOHATHS
XuMHst — BakHaA
L1 00J1aCTh €CTECTBO3HAHHMS 5 0 ) bubnuorexa [JOK
) U [IPAKTHICCKON https://m.edsoo.ru/7f41837¢
JIEeATEIIbHOCTH YeJIOBEKa
12 BemecTBa u xuMu4eckue 5 1 0 but6mmoreka [IOK
' peaxknuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3znen 2. BaxkHelinue npeacTraBuTe/ M HEOPraHM4YeCKNX BellecTB
21 Bosnyx. Kucnopon. 6 0 0 bubnuoreka [IOK
' [TonsTre 06 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o g 0 | bu6mmoreka [IOK
' KHCIIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PacTBopbl. 5 1 1 bu6muoteka [IOK
' [TonsiTHe 00 OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChI EuG OK
24 HEOPraHUYECKUX 11 1 1 nommorexa L1

COCTUHEHUH

https://m.edsoo.ru/7f41837¢




Uroro no pazneny 30

Pa3znen 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 1eMenToB [I. U. MenpaeseeBa. CTpoenne aTomMoB.
Xumudeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEILHbIE PeaKINK

[Tepronnueckuii 3aKOH U

[Tepronuueckas cuctema
but6mmoreka [IOK

N
3 XUMHACCIUX JICMEHTOR 7 0 0 https://m.edsoo.ru/7f41837¢

. . Menneneena.
Ctpoenune atoma

XUMHYECKAsA CBI3b.

30 OKHUCIUTETHEHO- g ! 0 bubmuoreka [JOK
’ BOCCTAHOBUTEJILHBIC https://m.edsoo.ru/7f41837¢
peakuuu
but6mmoreka [{OK
Hroro no paznerny 15 https://m.edsoo.ru/7f41837¢
but6mmoreka [{OK
PesepBHOE Bpems 3 0 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5

YACOB I10 [TIPOT'PAMME




9 KUIIACC

HanMmeHoBaHHe KoaunuecTBo yacoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3ieioB U TeM Konrpoiabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMporpamMmbl padoTbI padoThI
Pa3pnen 1. BemecTBo 1 XUuMHYeCKHe peaKIIUM
IToBTOpEHME U
11 yriyOJieHne 3HaAHUH 5 i 0 bubnuotexa [JOK
) OCHOBHBIX Pa3aeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 0 0 bbmmorexa LOK
) p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUH
DIeKTpOIUTUYECKAst
13 JIUCCOLIMALINS. g ! | bubnuoreka [JOK
’ XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTtBopax
Hroro no pazaeny 17
Pa3nen 2. Hemerauabl M UX coeTUHEHUS
OO011ast XapakKTepUCTHKA
2.1 XI/IMI/I‘-IGCKEX 3JI€IT)MGHTOB 4 0 1 bubmmorera [IOK
) https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["asorenst
2.2 OO6m1as xapakTepucTuKa 6 0 0 bubnmoreka [JOK

XMUMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé

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




COCIUHEHHUS
OO01as xapakTepucTUKa
’3 XAMUYECKHX DJIECMESHTOB . bubnuoreka [JOK
' VA-rpynmsl. A3oT, https://m.edsoo.ru/7f41a636
dhocdop 1 Ux coeqMHECHUS
OO01mas xapakTepucTuKa
XUMHUYCCKUX DJICMCHTOB Eubs LIOK
nOIMoTeKa
2.4 IVA- LY
P }:HHH riepoan 8 https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX
COCTMHEHUS
Hroro no pazaeny 25
Paznen 3. Metajuiibl U MX COeIMHEHMSI
31 OO6mue cBoiicTBa 4 bubmuoreka [JOK
' METAJLIOB https://m.edsoo.ru/7f41a636
39 Baxnelie MeTauibl U 16 but6mmoreka [{OK
’ WX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. XumMusi 4 OKpy Kaomas cpeaa
41 BemectBa u maTepuansi B 3 bubnuorexa [JOK
' JKU3HU YEI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BDEMS 3 bubmuoreka [JOK
p p https://m.edsoo.ru/7f41a636




OBULIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE INTAHUPOBAHUME

8 KIIACC
N4 KoauvecTBo yacoB
JJIeKTPOHHBIE
1 Mara undposbie
Tema ypoka KoHnTpoJabHbIe IIpakTu4yeckue
/ Bcero U3y4eHust o0pa3oBaTejbHbIe
padoThI padoThI
n pecypchbl
[Ipeamer xumun. Pons xumuu B bu6nuoreka [JOK
JKU3HH uesioBeka. Tema u 1 0 0 01.09.2023 https:/m.edsoo.ru/ff0d21
BEIIIECTBA 0Oc
[TonsiTHE O METO/IAX TTO3HAHUS B bubmmorexa LIOK
1 0 0 05.09.2023 https://m.edsoo.ru/ff0d22
XUMUH
Te
[TpakTrueckas pabora Ne 1
«ITpaBuna paboTsl B 1abopaTopun bubmmorexa ITOK
y 1 0 0 08.09.2023 https://m.edsoo.ru/ff0d23
1 IPUEMBI 00paIeHUs ¢ de
71a060paTOPHBIM 000PYTOBAaHUEM) o
YucTele BelecTBa U CMECU bubmorexa HOK
. 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aeneHus cmecei ca
[TpakTnueckas padora Ne 2 bu6nuoreka IIOK
«Pa3nenenue cmeceil (Ha mpumepe 1 0 0 15.09.2023 https://m.edsoo.ru/ff0d28
OYKCTKH TIOBAPCHHOW COJIN)» c8
ATOMBI U MOJIEKYJIBI 1 0 0 19.09.2023 bubmuoreka [IOK
https://m.edsoo.ru/ff0d2a




6¢

XuMudecKue dJIEMEHTRI. 3HAKH bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 22.09.2023 https://m.edsoo.ru/ff0d2b
DJIEMEHTOB ]
bubnuoreka [JOK
IIpocTble U CIOXKHBIE BEIIECTBA 26.09.2023 https://m.edsoo.ru/ff0d2a
6c¢
bu6mmoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 29.09.2023 https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia bubmorexa HOK
B ’ pMyIa. 03.10.2023 https://m.edsoo.ru/ff0d2e
BanentHocth aTOMOB e
XUMUYECKHUX AJIIEMEHTOB o
OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHASE MOJIEKYJISIPHAS 06.10.2023 https:/m.edsoo.ru/ff0d32
macca 3c
MaccoBas 10751 XUMHYECKOTO bubmmorera [IOK
g 10.10.2023 https://m.edsoo.ru/ff0d35
9JIEMEHTa B COCMHCHUN 0c
KomugecTBo BemecTBa. MoJib bubmiorexa HOK
B ' ' 13.10.2023 https://m.edsoo.ru/ff0d52
Momnspnas macca
30
OU3NICCKUE M XUMUICCKHEC brbmorexa I{OK
17.10.2023 https://m.edsoo.ru/ff0d37
SBJICHHSI. XUMHUYECKash PeaKius £
IIpu3Haku U ycinoBus MPOTEKaHUA 20.10.2023 bubmuoreka [IOK




XUMHUYCCKUX peaKuHﬁ

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

3aKoH COXpaHCHHA MACChI

but6mmoreka [{OK

BEILECTB. XUMHUUYECKHE 24.10.2023 https://m.edsoo.ru/ff0d3b

YpaBHEHUSA 88

Beraucienns komndecTBa, MacChl bubmuoreka [JOK

BEIIIECTBA 10 YPaBHEHUSIM 27.10.2023 https://m.edsoo.ru/ff0d57

XUMHAYECKHUX PEaKIHi 08

Knaccudukanus xuMuaeckux

peakiuii (CoequHEHUS, bubmmorera [IOK
07.11.2023 https://m.edsoo.ru/ff0d3f

pa3IoKeHUs, 3aMEIICHHUS, 14

obmeHa) o

M. B. JIoMOHOCOB — y4&HBIN- bu6mmoteka [{JOK

sHIMKIONeaAnCT. O600IIeHNEe U 10.11.2023 https://m.edsoo.ru/ff0d40

cHUCTeMaTU3aluvs 3HaHUI c4

Kontponbhas pabota Nel o reme bubnuoreka LIOK

«BelecTBa U XUMUYECKHE 14.11.2023 https://m.edsoo.ru/ff0d42

peaKIum» 90

Bo3agyx — cmech razos. Cocras but6mmoreka [{OK

Bo3ayxa. Kuciopon — snemeHt u 17.11.2023 https://m.edsoo.ru/ff0d44

npoctoe BemiecTBo. O30H 8e

Ou3nYecKue 1 XUMUIECKHE

CBOIICTBa KHCIIOpoAa (peaKIuu brGmorexa [{OK
21.11.2023 https://m.edsoo.ru/ff0d46

OKucIieHus, ropeane). [lonsarue 14

00 okcugax T

CriocoObI oTy4YeHusT KUCIIOpoa 24.11.2023 bubnuotexa [JOK




B J1abopaTopuu 1
IIPOMBINUIEHHOCTH. [Ipumenenne
KHCIIOpPOAa

https://m.edsoo.ru/ff0d49
Ta

TemoBoit 3¢ ekt XuMUIeCKoM
peaKiuu, MOHITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUUECKUX
peaKImsIx

28.11.2023

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d47
90

TornmmBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3yXa, CIOCOOBI
€ro MpeIoTBpaIIEeHHS

01.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c
4a

[Tpaktuueckas padora Ne 3 o
teme «llomydyenue u cobupanue
KHCJIOPO/Ia, H3yYCHHE €T
CBOMCTB»

05.12.2023

bu6mmoreka [{OK

https://m.edsoo.ru/ff0d4a
e2

Bonopoa — anemeHT u npocToe
BellecTBO. HaxoxneHue B
IpUpOaE

08.12.2023

but6mmoreka [JOK

https://m.edsoo.ru/ff0d4d
do

dusznyeckre 1 XUMHUUECKHE
cBolicTBa Bonopoaa. [Ipumenenune
BOJIOpOJIa

12.12.2023

bu6mmoreka [{OK

https://m.edsoo.ru/ff0d4d
do

ITonsiTHE O KHUCIOTAX U COJISIX

15.12.2023

bu6mmoreka [{OK

https://m.edso0.ru/ff0d50
d2

Crioco0sl osTydeHnst BOJI0PO/ia B
naboparopuu

19.12.2023

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d4d
do




[TpakTrueckas pabora Ne 4 o
teme «Ilomydyenue u cobupanue

bubnuoreka [JOK

22.12.2023 https://m.edsoo.ru/ff0d4f
BOJIOPO/1a, U3YUYECHHUE €T 47
CBOMCTBY -
MoutsipHbIli 00BEM Ta30B. 3aKOH buGmorexa LIOK
26.12.2023 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus o0béMa, KOIMYECTBA
BEIleCTBA ra3a 1o ero N3BECTHOM bubmorexa [IOK
y 09.01.2024 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIH a0
00BEMY o
Brruncnenusa o06M0B ra3oB 110
aBHEHUIO PEaKIIMH Ha OCHOBE Bubmiorexa OK
yp "p . 12.01.2024 https://m.edsoo.ru/ff0d57
3aKOHAa 00BEMHBIX OTHOIIIEHU 08
rasoB T
Ddusnyeckue 1 XUMUUECKHE BrbmroTexa HHOK
. 16.01.2024 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJBI T
. bubnuoreka [JOK
Cocras ocuoBanuii. [Tonsitue 00
19.01.2024 https://m.edsoo.ru/ff0d59
WHIUKATOpax o
Bona xak pactBopuTeb.
HacrlmeHnnsle 1 HeHaCHIILIEHHBIE BrbmroTexa HOK
23.01.2024 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 10 40
BEILIECTBA B paCTBOPE o
[TpaxTtrueckast padota Ne 5 mo 26.01.2024 bubmuoreka [JOK

teme «[IpuroroBnenue pacTBOpoB

https://m.edsoo.ru/ff0d5e




C onpeAeIEHHON MacCOBOM A0JIer

ba
pacTBOPEHHOTO BEIIECTBA» o
bubnuoreka [JOK
K 6ota Ne2
ORTPOJIBHA paboTa %2 MO TEME 30.01.2024 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. Boga» 47
OKkcuIpl: cOCTaB, KiIacCUPUKALIUS bubmorexa HOK
' ’ ’ 02.02.2024 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[TosrydyeHue n XuMu4ecKue bu6mmoreka [IOK
CBOMCTBA KHUCIIOTHBIX, OCHOBHBIX 06.02.2024 https://m.edsoo.ru/ff0d66
1 aM()OTEpPHBIX OKCHJIOB 4e
OcHoOBaHUs: COCTaB bubmmorera [IOK
) ’ 09.02.2024 https://m.edsoo.ru/ff0d67
KJIaCCH(UKAIUs, HOMEHKIIATypa ca
[Tonydyenue u XuMu4yecKue bubmorexa HOK
Vy . 13.02.2024 https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBAHHMIA e
KucnoTsr: cocra bubmmorexa OK
' ’ 16.02.2024 https://m.edsoo.ru/ff0dfee
Kiaccuukanys, HOMEHKJIaTypa )
[Tonydyenue n XuMu4ecKue bubmorexa HOK
vy 20.02.2024 https://m.edsoo.ru/ff0dfee
CBOMCTBA KHUCIJIOT 5
Conu (cpennue): HOMEHKIIATypa, bubnuotexa [JOK
CIIOCOOBI TIOJTYYCHHSI, 27.02.2024 https://m.edsoo.ru/00ad9
XUMHUYECKHE CBOMCTBA 474
[TpakTrueckas padbora Ne 6. 01.03.2024 bubmuoreka [{IOK




Pemenne SKCIICPUMCHTAJIbHBIX

3a1a4 1o Teme «OCHOBHBIE https://m.edsoo.ru/00ad9
KJIaCChl HEOPTaHMUYECKHUX b7c

COEIMHEHUIN

['enetnueckas CBA3b MEXKIY bubnmnorexa [JOK

KJIACCAMH HEOPTaHUUYECKUX 05.03.2024 https://m.edsoo.ru/00ad9a
COCIMHEHHH 50
O0001IeHre U cCUCTEMAaTU3AIIH Bubmiorexa LIOK
. 12.03.2024 https://m.edsoo.ru/00ad9¢c
3HaHUI
b2
KonTtponbnas padora Ne3 o teme bubnuorexa [JOK
"OCHOBHBIE KJIACCHI 15.03.2024 https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTUHEHUN" la
IlepBbie NONBITKH
KJaccu(puKanum XuMHYECKUX Bubmiorexa IOK
19.03.2024 https://m.edsoo.ru/00ad9f
anemMeHTOB. [loHsTHE O rpymnIax &
CXOJIHBIX DJIEMEHTOB o
[lepuoanueckuii 3aK0H U
ITepnonmueckas cuctemMa Bubmaorexa IJOK
P 22.03.2024 https://m.edsoo.ru/00ada5
XUMHUYECKHX 3j1eMeHTOB JI. 1. e
MenneneeBa -
bubmuoreka [JOK
[Tepuonapl, rpynibl, HOATPYIIIBI 22.03.2024 https://m.edsoo.ru/00ada5
2c
Ctpoenne aromoB. CocTaB Bubmaorexa IJOK
p ' 02.04.2024 https://m.edsoo.ru/00ada3

aTOMHBIX siaep. M30Tomsl

42




Crpoenue IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMECHTOB
[Tepuoanueckoii cuctemst /1. U.
Menneneena

05.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/00ada6
be

XapakTeprucTuKa XMMHUYECKOT O
AJIEMEHTA 110 €ro MOJI0KEHUIO B
ITepnonnueckoi cucreme /1. U.
MenneneeBa

09.04.2024

bu6nuoreka [JOK
https://m.edsoo.ru/00ada8
24

3nauenue [lepuonnyeckoro
3aKOHa JUIsl pa3BUTUS HAYKHU U
npaktuku. [. . MenneneeB —
YYEHBIM, IEJAror U rpaXKJaHuH

12.04.2024

but6mmoreka [{OK

https://m.edsoo.ru/00ada9
6e

DIEeKTPOOTPHUIIATEITHLHOCTD
aATOMOB XUMHUYECKUX DJICMECHTOB

16.04.2024

bu6nuoreka [JOK
https://m.edsoo.ru/00adaa
b8

HMonHas xuMu4eckas CBSI3b

19.04.2024

but6mmoreka [{OK

https://m.edsoo.ru/00adac
34

KoBanenTHas nosspHas
XUMHNYECCKasA CBA3b

23.04.2024

bubnuoreka [JOK
https://m.edsoo.ru/00adaa
b8

KoBasieHTHas HenomnspHas
XUMUYECKas CBA3b

26.04.2024

but6mmoreka [JOK
https://m.edsoo.ru/00adaa
b9

CreneHb OKHCIICHUS

30.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00adae
28




but6mmoreka [{OK

6 OKucITebHO- 1 07.05.2024 https://m.edsoo.ru/00adb
3 BOCCTaHOBUTEINIbHBIE PEAKIIUU 076
6 bubnuoreka [JOK
4 OKHCIIUTEIN U BOCCTAHOBUTEIN 1 14.05.2024 https://m.edsoo.ru/00adb
076
6 KoHnTtponbHas padora Ne4 o teme bubnmoreka [JOK
5 «Crtpoenue atoma. XuUMHUYECKast 1 17.05.2024 https://m.edsoo.ru/00adb
CBSA3bL)» 486
. but6mmoreka [{OK
6 PesepBHbLit ypok. 0606\1,11 erHe H 1 21.05.2024 https://m.edsoo.ru/00adb
6 cUCTEMATH3aIUsA 3HAaHUH 13
. bubnuoreka [JOK
P . §]
6 e3epBHbIif ypok. 000 fLI cane 1 24.05.2024 https://m.edsoo.ru/00ad9¢
7 CUCTEMAaTH3aINs 3HAHUH b2
. bu6mmoreka [JOK
P . 0000
6 SSCPBHbIN YPOX © \I,H eane 1 24.05.2024 https://m.edsoo.1u/ff0d61
8 CUCTEMATH3aIU 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

Ne KoanyecTBo yacos
DJIEKTPOHHBIE
Hara nudposbie
n | Tema ypoka KoHTpoJbHbIe IIpakTuyeckue
Bcero U3y4YeHHust o0pa3oBaTe/bHbIE
/ paboThbI paGoThI
pecypcsbl
n
[Tepuoanueckuii 3aK0H.
bu6mmoreka [JOK
Ilepnonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKUX d71eMeHTOB /1. .
H. Menneneena -
3aKOHOMEPHOCTH B
. bu6mmoreka [JOK
W3MEHEHHUU CBOWCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX 3JIEMEHTOB p
MIEPBBIX TPEX MEPHOJIOB B
Krnaccudukanus u bubnunoreka [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHNYECKNX BEIIECTB 2
Buapr xumudeckoi cBs3u U bubmuorexa [JOK
THUIIBI KPUCTAJITINIECKHUX 1 https://m.edsoo.ru/00adbac
pemérok 6
Konrponsnas padora Nel
o TeMe «IloBTopenue u
yriayOsieHre 3HaHU 1 1
OCHOBHBIX Pa3JIeJIoB Kypca
8 kacca»
Knaccudukanus 1 bub6nuoreka LIOK




XUMHYECKHUX PEAKIUH 10
pa3IMYHBIM MPHU3HAKAM

https://m.edsoo.ru/00adbcb
0

[TonsTHE O CKOpPOCTH
XUMHUYECKON pPEeaKivu.

bubmuoreka [{OK

7 https://m.edsoo.ru/00adbe9
[loHsATHE O TOMOTCHHEIX U X
FeTEPOrCHHBIX PEAKIUAX B
IloHsTHE O XMMHYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmoreka [JOK
BIIMSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u .
MOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OKucIuTEIBHO- bubmuoreka [{OK
9 BOCCTAaHOBUTECILHBIC https://m.edsoo.ru/00adcad
peakuuu e
Teopus
. bu6mmoreka [IOK
AIEKTPOIUTUUECKOMN
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CHIIbHBIE U 2
cl1abble IEKTPOIHUTHI B
bubmuoreka [{OK
WNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiuii 9
XHUMHUYECKHE CBONCTBA
KUCIIOT ¥ OCHOBAHUH B Bbu6mmorexa [JOK
12 CBeTe MpeACcTaBIeHU 00 https://m.edsoo.ru/00add5d

AIIEKTPOIUTUYECKOM
JCCOLUAlUU

8




XUMHUYECKHE CBOMCTBA
CoJIell B CBETE

Bbub6mmorexa [JOK

13 MIpeACTaBICHUI 00 https://m.edsoo.ru/00add8b
AJIEKTPOIUTUYECKOM 2
JIACCOLMAIIAN
- bubnnoreka IJOK
OHSITHE O THIPOJIU3E
14 . https://m.edsoo.ru/00add9d
coueit
4
OGoGwenye 1 bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cUCTeMaTu3alus 3HaHUH 5
[TpakTuueckas padota Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATILHBIX .
3a1a49» B
KonTponbhas padorta Ne2
10 TEME
bubmuoreka [{OK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIHMAITHS. 0
XUMHUYECKUE PEAKIINU B B
pacTBopax»
OO1as xapakTeprucTHKa
P P bu6mmoreka [JOK
rajloreHoB. X MMHYCCKUEC
18 5 https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEpE N
XJIopa B
19 | Xnopooaopon. ConsiHas bubnmorexa [JOK

KHUCJI0TAa, XUMHYCCKHEC

https://m.edsoo.ru/00adel0




CBOMCTBA, NOJIyYECHHUE,

4
MIPUMCHCHUE -
[TpakTuueckas padora Ne 2
bubmuoreka [{OK
o teMe «Ilomyuenue
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHCIIOTHI, 9
U3ydeHne €€ CBOMCTBY N
Beruucnenus no
bu6mmoreka [IOK
YPaBHEHUSAM XUMHUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaxiuii, eciu OJuH U3 %
peareHToB J1aH B U30BITKE -
bubmuoreka [{OK
OOm1ast XxapaKTepuCTHKA
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
AnoTponHsie
MoaU(UKALIMK CEPBI.
. bubmuoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COEIMHEHH B IPUPOJIE. .
XUMHUYECKUE CBOMCTBA -
Cepsl
CepoBonopoi, CTpOEHHE, bubnmoreka [JOK
24 ¢buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/00ade80
CBOWCTBa 2
Oxcuppl cepol. CepHas
bu6mmoreka [JOK
KHCIIOTa, (PU3NIECKUE U
25 . https://m.edsoo.ru/00adea?
XUMHUYECKHE CBOMCTBA, 2
MIPUMCHCHUE -
26 | XuUMHUYECKHE PEaKIuH, bubnmorexa [JOK




JIeXKAIINe B OCHOBE
IIPOMBIIIIEHHOTO crioco0a
MOJTYyYEHUS] CEPHOM
KHCJIOTBI. XMMHUYECKOE
3arpsi3HEHNE OKPY Karole
CpeIlbl COCTMHEHUSIMH CEePhI

https://m.edsoo.ru/00adec8
a

Brruucienune MaccoBoit Bbu6muorexa [JOK

27 JIOJIA BBIXOJA TTPOAYKTA https://m.edsoo.ru/00adec®
peakiuu a
OOm1as xapakTepucTHKa
37eMEHTOB V A-TpyNIIbL. bubmuoreka [{OK

28 | As3orT, pacnpocTpaHEHUE B https://m.edsoo.ru/00adeea
npupojie, GU3NIECcKue u 6
XUMHYECKHE CBOMCTBA
AMmMuak, ero puznueckue bubnunorexa [JOK

29 1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/00adf00
MOJIyYeHUE U MPUMEHEHHE 4
ITpaktuueckas padora Ne 3
o teMe «Ilomyuenue bubmorexa TIOK

30 Y https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHE ero 0
CBOKCTBY =
A3oTtHas KuclIoTa, eé bubmnoreka IIOK

31 (bU3UYEeCKUEe U XUMHYECKUE https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 Hcnonb3oBanue HUTPATOB bubmuoreka [{OK

U cojiell aMMOHUS B
KaueCTBE MHUHEPAIbHBIX

https://m.edsoo.ru/00adf51
8




ynoOpeHuit. XuMu4deckoe
3arpsi3HEHUE OKPYXKaroIEen
Cpeabl COeAUHEHUSIMU
azora

docthop. Oxeun dochopa
(V) u pocdopnas kuciora,

bu6mmoreka [JOK

33 https://m.edsoo.ru/00adf68
(bu3HYECKUE U XUMUICCKHE N
CBOMCTBA, ITOJIyYEHUE -
Hcnons3oBanue docdaron
B KaUECTBE MUHEPAIbHBIX bub6nuorexa LIOK
34 | ynoOpenuii. 3arps3HeHUE https://m.edsoo.ru/00adfc2
NPUPOIHOI cpeibl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacmpocTpaHEHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gpu3ndeckue u .
XUMHYECKHUE CBOMCTBA -
Oxcuapl yriaepoaa, ux
¢dusnueckrue 1 XUMHYECKHUE bubnuoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKHE https://m.edsoo.ru/00adfeb
IpO0JIEMBI, CBSI3aHHBIE C e
okcunoMm yriepona (IV)
N bu6mmoreka [JOK
VYronpHas KUCIIOTA U €€
37 https://m.edso0.ru/00ae006
conu
c
38 | IlIpaktuueckas pabora Ne 4 bubnnorexa [JOK

o teMe "l[lonydenue

https://m.edsoo.ru/00ae027




YIJIEKUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHaT-HoH"

(@)

HepBOHa‘IaJ'II)HI)IC IIOHATHUA
00 OpraHUYEeCKUX

bu6mmoreka [JOK

39 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O o
COCIIMHCHMSIX yTIepo/ia -
. bu6mmoreka [JOK
Kpemnnii u ero
40 https://m.edso0.ru/00ae080
COEIMHEHUS .
[Tpaxtuueckas padota Ne 5.
Pentenne
Bbub6mmorexa [JOK
AKCIIEPUMEHTAJIbHBIX 3a71a4
41 . https://m.edsoo.ru/00ac0bf
o TeMe «Baxkueimnue )
HEMETAJIIBI U UX a
COEINHEHUY
Kontponbhas padora Ne3
. Bbu6mmorexa [JOK
o TeMe «BaxkHetine
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBL U UX 2
COEIUHEHU B
OO1as xapakTepucTuKa
XAMHAYECKUX DJIIEMEHTOB —
MeETaJUI0B. MeTtayutnaeckas bu6mnoteka IIOK
43 CBSI3b U METAJIITNYECKAS https://m.edsoo.ru/00ael103

KPUCTAIUTMYECKAs PEIIETKA.

dusnueckue cBoiicTBa
METAJLIIOB

€




XUMHUYECKHE CBOMCTBA

bubmuoreka [{OK
METAJIJIOB.
44 o https://m.edsoo.ru/00ael15
DNEeKTPOXUMHYECKUHN PsiJT p
HaNPSHKEHUH METAJIOB }
OO61He crocoObl
MOJTYYEHUST METaJIIOB.
CnnaBsl. Berauciienus mo Bbu6muorexa [JOK
45 YPaBHECHUSIM XUMHYECKUX https://m.edsoo.ru/00ael 15
peaxIuii, eciu OJuH U3 6
pPEareHToOB COJEPIKUT
IPUMECH
bubmnoreka IIOK
[TonsiTe 0 KOppo3UNU
46 https://m.edsoo.ru/00ael27
METAJJIOB 8
bu6mmoreka [JOK
47 [Ilenounbie MeTaAILITBI https://m.edsoo.ru/00ae14b
2
OKCUIbI U THAPOKCHUIBI bubmmorexa [IOK
48 P https://m.edsoo.ru/00ael4b
HATpHS U Kaaus )
[IlenoyHO3EMENBHBIE bubmuoreka [{OK
49 METaJUIbl — KaJIbLUH U https://m.edsoo.ru/00ael5e
MarHui 8
Baxueiinme coenuHEeHUS Bubmzorexa HOK
50 https://m.edsoo.ru/00ael5e
KaJbIUs
8
51 O06o0061enue u




cUCTEMATH3aUA 3HAHUN

JKeécTkocTh BOIBI U

bubmnoreka [IOK

52 . https://m.edsoo.ru/00ae188
CIOCOOBI €€ yCTpaHeHUS 6
[Tpaktuueckas padora Ne 6 bubnnorexa [IOK
53 o Teme "JKECTKOCTh BOABI https://m.edsoo.ru/00aelae
U METOJBI €€ ycTpaHeHus" 8
bu6mmoreka [JOK
54 AmoMuHUI https://m.edsoo.ru/00aelc6
4
AmM@oTepHbIe cBOWCTBA bubmorexa HOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥l TUIPOKCHUIA 4
bubmuoreka [{OK
56 Kenezo https://m.edsoo.ru/00ael1d8
6
Oxkcuipl, TUIAPOKCUABI U bubnnoreka [JOK
57 conu xenesa (I1) u xxenesza https://m.edsoo.ru/00ae35¢
(I1I) 6
58 O0600meHue U
CHCTeMaTH3alMs 3HaHUI
[TpakTiueckas padorta No 7.
Pemenne
AKCIIEPUMEHTAJILHBIX 3a71a4 bubmmorexa LHOK
59 P https://m.edsoo.ru/00ae3de

no teMe «BaxxHeiinne
METAJUIBI U UX
COEIUHEHUS

8




Brraucnenus 1o
YpaBHEHUSAM XUMHUUYECKHUX
peaKkuui, eciii OJUH 13
pEareHToB J1aH B H30BITKE

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Beluucienus MaccoBoOu B
JIOJIA BBIX0J1a TIPOTyKTa
peakiuu
61 O0600611EeH1E U
cHUCTEMATH3aINs 3HAHUH
KonTponbhas padota Ned
62 o teMme «Baxueimne
METAJUIBI U UX
COEIUHEHUD
BemectBa u Mmarepuassl B bubnunorexa [JOK
63 [IOBCEIHEBHON KU3HU https://m.edsoo.ru/00ae3f5
YyeJIOBEKa 0
bubmuoreka [{OK
XUMHYECKOE 3arpsi3HEHUE
64 o https://m.edsoo.ru/00ae427
OKpY>Karolen cpebl 0
bubnnoreka I1HOK
Ponb xumuu B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX TTPOOIEM 0
PesepBHbIit ypok. bubnunorexa [JOK
66 O060011eHIE U https://m.edsoo.ru/00ae0d0
cucTeMaTHu3alusd 3HaHui a
67 | Pe3epBHbIl ypOK. bub6nuoreka [IOK




O06001IeHE 1
cUCTeEMAaTH3aUA 3HAHUU

https://m.edsoo.ru/00adb33
c

PesepBHBI ypOK.

bu6mmoreka [JOK

68 0060011eHE U 1 https://m.edsoo.ru/00ad9cb
cucTeMaTu3anusa 3HaHUU 2
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA
» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman O.I"., AkiimonepHoe 00111eCTBO

«3marensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

I"apa H.H. Xumus: 3agaunuk ¢ «moMmoutHukomy: 8-9 knacceel / H.H. INapa. —
M.: IIpocseuienne

I'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. — M.: [IpocBemienue

HOU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
Poccuiickast 35ieKTpoHHAs MIKOia; XUMHUS: 8 KJI.: JJIEKTPOHHOE MPHUIIOKEHUE K

y4eOHUKY








