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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1o XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTABJIICHA HA OCHOBE TpeOOBaHUI K pE3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pazoBaTeIbHON IPOrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbix B @®I'OC OO0, a Takxe Ha ocHOBe ¢enepaibHON padbouei
IporpaMMbl BOCIHTAHUS M C Y4€TOM KOHLEMIUH MpernojaBaHus y4eOHOTO
npeaMmera  «XUMHS» B 00pa3oBaTelbHbIX — opraHu3anMsax Poccuiickoit
denepann.

[Tporpamma no XxumMuu 1a€T NpeACTaBICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTHS OOY4YaIOIIMUXCSA CPEACTBAMH YYEOHOIO
OpeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJIEp KaHHE,
Ipe1yCMaTpPUBAET PACIPEICIICHHE €ro M0 KjlaccaM M CTPYKTypUpPOBaHHUE IO
paszenam M TeMaMm MNpOrpaMMbl MO XHMMHUHU, OMNPEIEISET KOJIUYECTBEHHbBIE U
KauyeCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCTIEIOBATEIbHOCT M3YYEHHS XHMHUU C YYETOM MEXOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4Y€0HOro MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM 00yYarolmuxcsi, ONpeeNseT BO3MOXHOCTU MpeaMera JJis
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHuUs, a TakKe TPeOOBAHUIM
K pe3yJbTaraM OOydYeHHs XMMHHM Ha YPOBHE LENel H3ydeHus NpeameTra u
OCHOBHBIX BHUJOB YYEOHO-ITO3HABATEIbHON JAESITENIBHOCTH OOyYarolerocs Mo
OCBOEHHMIO YUEOHOT0O COJEPKAHMUSL.

3HaHWE XHUMHUU CIYKUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocs, €ro NpeJCTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
poJib UrparoT (HOpMUPYEMbIE XUMHUEN MPEICTABICHUS O B3aUMONPEBPALLEHUAX
SHEPruvd U 00 SBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS INI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
NUIIEBOM M SKOJOTHUYECKON O€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3ydyenne xumuu:

CHIOCOOCTBYET peaju3allMd  BO3MOXKHOCTEH i CaMOpa3BUTUA U
dbopMupoBaHUsS KyJbTYpbl JIMYHOCTH, €€ oOmed u (QyHKIHOHATBLHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (pOPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEN
o0y4Jaronmxcsi, HAaBBIKOB HX CAMOCTOSITENIBHOW y4eOHOM J1€ATEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEA0BATENLCKUX YMEHHM, HEOOXOIHMMBIX KaK B
NOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOM ESITEIbHOCTH;

3HAKOMHUT CO CIEUU(PHUKON HAyYHOrO MBIILJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiJa HA €AMHCTBO TMPUPOJbI M  YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TalioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
00yyarommxcs;

CrocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHBIM 3HAHHUAM, K TPUPOAE, K UYEIOBEKYy, BHOCHUT CBOM BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHuEe 00yYatOUIUXCsl.

JlanHble HanpaBieHUs: B O0yYEeHUH XUMHH 00ECeunBarOTCs creuu(UKoit
colepKaHUsl y4yeOHOro mpeAMeTa, KOTOPbIA SBJISETCS IMEeAaroruyecku
aJanTHUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarle
€€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMBbl MEpPBOHAYAIBHBIX TOHSATHI XUMUH,



OCHOB HEOPTraHWYECKON XMMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYMMbBIX MOHSATUN
OPraHUYECKON XUMHUH.

CrpykTypa cofeprKaHus MporpaMMbl O XUMHUH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoja kK €€ uzyuenuro. CoziepkaHue CKIIJIbIBAETCS U3 CUCTEMBI
NOHATUH O XHMHMYECKOM DJIEMEHTE€ U BEIIECTBE M CHUCTEMbl MOHATHI O
XUMu4eckol peakuuu. OO0€ 3TU CUCTEMbI CTPYKTYPHO OpPraHM30BAHbI IO
OPUHIMITY [OCJIEI0BAaTEIBHOIO pPa3BUTUSl 3HAHMM HAa OCHOBE TEOPETHUYECKHX
IPE/ICTaBICHUN PA3HOTO YPOBHS:

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

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

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— MpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCSA MOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBINOJHASA  (PYHKIMM  OOBSICHEHUS U
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOIrO
IPUMEHEHUS U TIOJYUYECHHS M3y4YaeMbIX BEIIECTB.

OcBoeHue mnporpamMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEACTABICHAS. O XUMHUYECKOW COCTAaBISIOIIEM HAay4yHOM KapTHUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPOAbI, IEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAHUIO
U METOJlaM IO03HaHMs B Hayke. M3yueHne XUMHUHM IPOUCXOJIUT C MIPUBJICUEHUEM
3HAaHMM W3 paHee M3YyYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXaroluil MHp»,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiace».

[Ipy u3yyeHUHM XUMHUU TNPOUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMUYECKOM  HAayKM Kak o0JIacTH  COBPEMEHHOIO  €CTECTBO3HaHMS,
PAKTUYECKON JIESITEIbHOCTH YEJNOBEKAa M KaK OJHOI0 W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajaya y4yeOHOro MpeAMeTa COCTOMT B (OPMHPOBAHUU
CHUCTEMbl XMMHUYECKUX 3HAHUI — BaXKHEUIIMX (haKTOB, MOHATHUMI, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUHM, JOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO
XapaKkTepa, si3bIKa HayKH, B IPHOOIMIEHUH K HAYyYHBIM METOJaM IMO3HAHMS TPH
U3YYEHUM BEUIECTB M XMMHYECKUX pEeaKlHii, B (POpPMUPOBAHUU U PA3BUTUHU
NO3HABATEJbHBIX YMEHUW W WX NPUMEHEHUU B Yy4eOHO-NO3HABATEIBHOU H
y4eOHO-UCCIIEIOBATENbCKON JI€ATEIbHOCTH, OCBOEHUM MPaBWII 0OE€301acHOro
oOpalieHus ¢ BEIIeCTBaMHU B MOBCEHEBHOM KU3HU.

[Ipy u3ydeHMM XUMHUKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUe LIETH, KaK:

— (OpPMHUpPOBAHUE HWHTEJUIEKTYaJIbHO DPA3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJ€HHOCTb OOy4YeHHsT Ha CHUCTEMAaTHYECKOE NPHOOIICHHUE
oOy4Jaronmxcsi K CaMOCTOSITENIbHOW MO3HABATEBbHON J1€ATEIbHOCTH, HayYHBIM
METOJ[aM TMO3HaHUs, POPMHUPYIOIINUM MOTHUBAIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHue  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
oOyJaronMMucss  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAHUSA W
CaMOINO3HAHUs, KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMH), HMEKOUIUX
YHUBEPCAIbHOE 3HAUYCHHUE ISl PA3JIMYHBIX BUJIOB JAESATEIbHOCTH;

— ¢opmupoBaHue o00ImEeH (QYHKIMOHATBHOW W E€CTECTBEHHO-HAYyUYHOMU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh MU OLEHUBATH SIBICHUS



OKPY’KaIOILIEr0 MUPA, UCHOJb3Yysl 3HAHUS U OIbIT, NOJYYEHHbIE PU U3YyUYEHUU
XUMUH, NPUMEHATh MX MPU PELIEHUU MNpoOJieM B IOBCEIHEBHOW >KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHve y OOy4YalIIUXCA TyMaHUCTUYECKUX OTHOLICHH,
NOHUMAaHUSl LEHHOCTHM XHWMHMUYECKHX 3HAHUM Ji1 BBIPAOOTKH 3KOJOTUYECKH
1eecoo0pa3HOro MOBEACHUS B OBITY W TPYAOBOWM JESITEIHHOCTH B IENSIX
COXPaHEHMS CBOETO 310POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

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

OO0miee 4yucnoO 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XHUMHUU 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

IlepBoHaYaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumun. Poiap XuMHUM B )KM3HH YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena m BemecTBa. DHU3NYECKUE CBOWCTBA BELIECTB. ATrpEraTHOE COCTOSTHUE
BewecTB. [loHaTHe 0 MeToAax MO3HAHUS B XUMHUU. YUCThIE BEIIECTBA U CMECH.
CnocoOnI pa3zesneHus: cMeceil.

ATOMBI ¥ MOJEKYyJIbl. XUMHUYECKHE 31eMEHThl. CHUMBOJIBI XMMHYECKHX
anemMeHTOB. [IpocThie U ClOXKHbIE BeliecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmysa. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNbHas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIIpHasl Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHUH.

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

duznyeckue M XHUMHYECKHE SBJICHHUA. XUMHUYECKas peakiuss u e€
OPU3HAKU. 3aKOH COXPAHEHUs] MacChl BELIECTB. XHWMHUYECKHE YpPaBHEHHMS.
Knaccudukanus XuMu4ecKux peakuui (COeTuHEeHus, pa3ioKeHUs, 3aMEIICHMS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, MpaBuiaamMu paboThl B JabOpaTOpun
U npuéMamu oOpalleHHus ¢ Ja0OpaTOpHbIM OOOpYAOBAHHEM, H3YyYEHHUE U
onucaHue (PU3NYECKUX CBOWCTB 0Opa3lOB HEOPraHMYECKUX  BEIIECTB,
HaOmo/ieHrne (pu3nyeckux (TUIaBJIeHUE BOCKA, TasHUE JibJIa, pacTUpPaHUE caxapa
B CTYyNKE€, KUIIEHHE M KOHJIEHCAlUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MpPOKaJMBAHUE MEIHOW MPOBOJIOKHU, B3aUMOJCHCTBUE MeJIa C KHUCIOTOM)
SABJICHUM, HAOJIOJIEHHE M ONHMCAHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3noKeHue caxapa, B3auMOJICHCTBUE CEPHOUM KHUCIIOTHI C XJIOPUIAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJCUCTBUE
xesesa ¢ pactBopoM coiu meau (I1), nzyuenune cnocoO0B pasiesieHUs] CMECEi: C
NOMOIIBIO ~ MAarHuTta,  (QUIbTPOBAHWE,  BbIIAPUBAHUE,  JUCTUJUISLIMS,
xpoMarorpadus, MPOBEACHUE OYUCTKHA IOBAPEHHOW COJIM, HAONIOACHUE M
ONKMCAHUE PE3YJIbTATOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpaHEHUs1 MacCChl, CO3/IaHUE MOJIEJIEH MOJIEKYJI (I1apOCTEPIKHEBBIX ).

BaHelimue npeacTaBuTe/ M HCOPraHMYEeCKNX BellleCcTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — 31eMeHT U mpocToe
BelecTBo. HaxoxkneHue kuciopoaa B NpUpOE, (PU3MYECKHE UM XUMUYECKUE
cBorictBa (peakuuu ropenwus). Oxcuabl. [Ipumenenue xucnopona. CriocoOb
NOJIYYEHHS] KHUCJIOpoJa B JabopaTopuum W MpoMbliieHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIOTponHas MOAU(PUKALMS KUCIOPOIaA.

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

Bopopon — smemeHT m mpocrtoe BemiecTBO. HaxoxaeHwe Bogopoaa B
npupoae, (GU3NYECKME W XUMUYECKHE CBOMCTBA, HPUMEHEHUE, CIOCOOBI
nosyuyeHus. Kucinotsl u conu.

MoutsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPAaBHEHHUSIM.

@dusnyeckue CBOMCTBAa BOJbl. Boja kak pacTBopurenb. PacTBOpHI.
HacebiienHble 1 HEHACHIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBass nmons BewiecTBa B pacTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posb pacTBOpPOB B NPUPOAE W B KU3HU 4enoBeka. Kpyrosopor
BOJIbI B IPUPO/JIE. 3arpsi3HEHNUE MPUPOIHBIX Bo. OXpaHa U OYMCTKA MPUPOIHBIX
BOJL.

Knaccudukanusa sHeoprannueckux coenuneHuit. Oxcunl. Knaccudukanms
OKCHJIOB:  coJjieoOpa3yromne (OCHOBHBIC, KHUCJIOTHBIC, aM{OTEpHBIE) U
HecosieoOpaszyromue. Homenknatypa okcuioB. Pu3MUECKHE U XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [lonyueHnue okcuaoB.

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

Kucnotsl. Knaccudpukauus kucnor. Homenknarypa kucior. @usnyeckue
M XUMHYECKHUE CBOMCTBA KUCIOT. Psan aktuBHocTH metaimnoB H. H. bekerosa.
[lonydeHne KHUCIOT.

Comu. Homenkiarypa coned. DuU3MYECKME M XHWMHUYECKHUE CBOWCTBA
conen. [Tomyuenue coineil.

['eHeTnueckas CBSA3b MEX/Y KJIACCaMU HEOPTraHUYECKUX COECIMHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpPE/ACNIEHUE COJEpKAaHMsSI KHCIOpOoJa B  BO3IYyXe,
NOJIy4eHHE, COOMpaHHe, paclo3HaBaHWE W HU3YYEHHE CBOMCTB KHCIOPOAA,
HAOJIIOICHUE  B3aUMOJECMCTBUS  BEUIECTB C  KHUCJIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W IMIpPEKpalleHusi TOopeHus (1oxkapa), O3HAKOMIIEHHE C
oOpa3laMi OKCHJIOB U OIKMCAHUE HX CBOMCTB, TMOJIydye€HUE, CcoOHUpaHue,
pacro3HaBaHME€ W H3YyYEHHE CBOMCTB BOJIOpOJia (TOpEeHHUE), B3aUMOJCHCTBHE
BojIopoJa ¢ okcuaoM meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUICOMATEPUATIOR),
HaOJtoIeHre O00pa3lioB BELIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEM pPacTBOPEHHA BEUIECTB C PA3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJE€H PACTBOPEHHOIO
BEILIECTBA, B3aUMOJCIHCTBHE BOJBI C METAUIAMU (HATpUEM U KaJbIIUEM)
(BO3MOXXHO HCIOJIb30BaHUE BHJAEOMATEPHUANIOB), MCCIEIOBaHUE 00Opa3loB
HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIaccOB, HaOMIOJEHUE HW3MEHEHHUS
OKpacKd HWHIUKATOPOB B pACTBOpax KUCIOT U LIEJNOYEH, H3y4YeHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTBopom cepHOM KUCHOTBI, KUCIOT C
MeTaJIaMH, peaKIil HeUTpau3aluu, MOJIy4YeHHEe HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHUE OJHOTO MeTajyla JPYyr'MM W3 pacTBOpa COJIM, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/lady Mo TeMe «BaxHelnme Kiaacchl HEOPTraHUYECKUX
COCAMHEHUI».

Ilepuoanyeckuii 3axkon u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemeHToB J[. . MenaeneeBa. CtpoeHune aroMoB. XUMHYECKas CBS3b.
OKHCIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaAKINH

[lepBble MOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHbIX 3JIEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpblE O00pa3yloT aM{@oTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckasl cucTeMa XMMUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KoporkonepuoaHass W JUIMHHONEPUOJHAA (POPMBI
[lepnognueckori cucrembl XuMuueckux odnemeHtoB [[. WM. Menneneesa.
[Iepmoapl n rpynnel. PU3NYECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NepHOJa U TPYNIIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sfep. HM30Tombl. DIEKTPOHBI.
CrtpoeHue AIIEeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XUMUYECKUX IJIEMEHTOB



[Iepnognueckon cucremsl J[. 1. MenneneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanyeckoit cucreme /. . Menaeneena.
3aKOHOMEpPHOCTHM M3MEHEHHUs paguyca aTOMOB XHMHYECKHUX JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U EpUoaam.
3nauenue Ilepmoamueckoro 3akoHa u llepmoanueckod  cuUCTEMBI
XUMHYECKUX DJIEMEHTOB U1 Pa3BUTHUA HayKd W npakTtuku. [[. . MenneneeB —
YYEHBIN U TPAXKIAHNH.

Xumuueckas cBs3b. KoBaneHTHass (moyispHas M HEMOJISIPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. MIOHHas CBS3b.

Crenenp okucineHus. OKHCINUTEIBHO-BOCCTAHOBUTENNBHBIE — PEAKIIUU.
[Iponiecchl okucaeHns 1 BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lOB BEIIECTB METAJJIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUA LIMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, NMPOBEACHUE OIBITOB,
WUIFOCTPUPYIOIMX IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIAN
(ropeHue, peakuuu pazaoKeHHsl, COEAUHEHUS).

Meoscnpeomemmnule ceasu

Peanmmszanust MexnpeamMeTHbIX CBA3EH NMPU W3YYEHUM XUMUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATUW, SBISAIOIIMXCA CUCTEMHBIMU Ui OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TIOHSTHS: Hay4yHbI Qakrt, rumnoresa,
TEOpUs, 3aKOH, AaHaliu3, CHUHTE3, KiacCU(pUKALMs, [EePUOJAUYHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO,
TeN0, 00bEM, arperaTHOe COCTOSIHUME BEIIECTBA, a3, (PU3MYECKUE BEIMYMHBI,
€AVMHULIBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE31bI, COonHIIE.

buonorus: porocunres, apixanue, ouochepa.

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

9 KIIACC

BemrecTBo U XUMHYeECKasi peakuus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucTeMa XMMAYECKUX 3JIEMEHTOB
. N. MenaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUN CBOMCTB
XUMHUYECKUX JJIIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kajus, KaJlbLHUs U HUX
COCAMHEHN B COOTBETCTBUM C IIOJIOKEHHWEM JJIEMEHTOB B Ilepmommueckon
CHUCTEME U CTPOCHHMEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XMMAYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
Y BUJa XUMHYECKOU CBS3U.

Knaccudukanuss 1M HOMEHKIATypa  HEOPraHMYECKUX  BEIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3jIM4YHBIM KJaccaMm
HEOPraHUYECKNUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakUuid MO Pa3IUYHbIM IpU3HAaKaMm (10
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEaKLMU BELIECTB, O TEIJIOBOMY 3(DPeEKTy,
II0 UW3MEHEHHUIO CTENEHEM OKHCICHHUS XUMHUYECKMX  DJJIEMEHTOB, IIO
00paTUMOCTH, TIO YYaCTUIO KaTraliu3aTopa). ODK30- U IHIAOTEPMHUYECKHUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHHS.

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



rereporeHHblx peakuusax. I[lonarue o kartanusze. lloHsTHe 0 XMMHYECKOM
paBHOBecuU. DakTopbl, BIHUSAIONIME HAa CKOPOCTh XMMHYECKOM peakuuu u
M0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE  PEAKLUHU, JJIEKTPOHHBIA OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHHME  ypaBHEHHMU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA C HUCIOJIB30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHUCCOIMALINH. DIJIEKTPOIUTEL U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAMCCOLMALUU BEIIECTB C
pa3IMYHBIMKU BUAAMHU XUMHUYECKOU cBs3u. CreneHp nucconuanuu. CUIIbHbBIE U
cia0bIe 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKUUHA HOHHOIO
oOMEHa, TOJIHBIE U COKpalll€éHHbIE HOHHbIE ypaBHEHUsA peakuuid. CBoicTBa
KHCJIOT, OCHOBaHUN UM COJIEl B CBETE MPEACTaBICHUN 00 3JIEKTPOJIUTHUYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHsATHE O rHapOIU3e COoNei.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJEIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEILIECTB — METAJUIOB U HEMeTauioB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJopuga HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  pa3idu4HbIX  (AKTOPOB,  HCCIIEJOBAaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, Mpoliecca AUCCOLMALMHU KHCIIOT,
IeJI04ei 1 cosiell (BO3MOXKHO HCIIOIb30BaHUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OMBITOB, WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEAaKIUil MOHHOTrO OOMEHa
(oOpazoBaHue ocajaka, BbIJEICHUE Ta3a, OOpa30BaHHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM
(ropenue, peakuuu pa3oKeHus, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOLIBIO KAaYECTBEHHBIX pPEAKIUHA Ha HOHBI,
pelIeHre SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OO6mass xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE cTeNeHn okucieHus. CTpoeHue u (pru3n4ecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpe XJopa
(B3aMMOJENCTBUE C METaJUIaMH, HEMETaUlaMy, Lienoyamu). XJIOPOBOJIOPOA.
ConsiHasg KUCIO0Ta, XUMUYECKUE CBOMCTBA, MTOJyYEHHE, IPUMEHEHUE. [lelicTBre
XJIOpa U XJIOPOBOJIOPOJA HA OPraHU3M 4YElIOBeKa. BaxkHeWIne XJI0puabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mast  xapakrtepuctuka aneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okuciieHus. CTpoeHue u puznyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U Cepbl. AJIOTPOIHBIE
MOAM(PUKALMU KUCIOPOJIa U cepbl. XUMHUUYECKUE CBOMCTBA cepbl. CepoBOAOPO,
CTpoeHue, (U3MYEeCKue U XHUMHUYecKhe cBoiicTBa. OKCHUIbI Cepbl  Kak
IPEACTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (QU3nYeckue u
XUMHUYECKUe CBOMcTBa (OOI[MEe Kak TPeACTaBUTENs Kiacca KHUCIOT H
cnenupuueckre). XMMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE MTPOMBILUIEHHOTO
crnocoba mnoiyyeHus: cepHoil kucioThl. [Ipumenenue cepHoit kuciotel. Conn
CePHOI1 KHCIOTHI, Ka4eCTBEHHAS peakius Ha Cynabdar-uoH. Haxoxaenue cepsl
U €€ COeUHEHUN B NpHUpoje. XUMHUUYECKOE 3arpsi3HEHUE OKpPYXKaroleh cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacnupoCTpaHEHUE B



npupojie, GpU3nYecKre U XUMMUYECKre cBocTBa. KpyroBopoT a3oTa B MpUpoje.
AMMHaK, ero pu3nyecKkue U XUMHUYECKHE CBOMCTBA, MOJIyYEeHUE U TPUMEHEHUE.
Conu amMoOHMS, UX (U3MUYECKHME W XUMHUYECKHME CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHUA. A30THasi KUCIIOTa, €€ MOJyYEHHUE,
(¢u3nuecKkue W XUMUYECKHE CBOMCTBa (00lIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crneurduueckue). Vcnoap30BaHre HUTPATOB M COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YAO0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKPYKaIoIIeH
Cpenbl COEAMHEHUSIMU a30Ta (KUCIOTHBIE JI0XKIH, 3arPSI3HEHUE BO3AYyXa, TOYBBI
u BojioéMoB). Docdop, amorponubie Mogudukanuu docdopa, Guznueckue u
xumuueckue cBoictBa. Oxcua  ¢ochopa (V) u  docdopnas xkucinora,
dbu3nYecKre U XMMHUYECKUE CBOMCTBA, noyueHue. Mcnonb3zoBanue dhocdartoB B
KaueCTBE MUHEPAJIbHBIX yI00PEHHIA.

O6mast  xapakrtepuctuka aneMeHToB [VA-rpynnel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTJIEpOAd, alNIOTPOIHbIE
MOJAU(PUKALMH, PACIPOCTPAHEHHE B NPHUPOAE, (U3MUECKME M XUMHUYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriaepona B mpupoje. Okcuasl yriepoaa,
uX (U3NYECKHEe U XUMUYECKHE CBOMCTBA, JEHCTBUE HA KUBbIE OPraHHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBA3AHHBIE C OKCUIOM
yriepoaa (IV), rumoreza riao0aibHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM
adpdexr. YronpHas Kuciaora U €€ CoNM, UX (PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA, MOJy4YeHHUE M NpuMeHeHue. KadyecTBeHHas peakuusi Ha KapOoOHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O
COEIMHEHUSIX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TaHOJ, TJIULEPHH,
yKCycHasi kuciota). IlpupoaHble HCTOYHHMKM — YIJIEBOAOPOAOB  (YroJb,
IPUPOAHBIN ra3, HeQTh), TPOLYKTHI UX MepepadoTKH (OEH3UH), UX POib B OBITY
U NpoMbIIIeHHOCTH. [loHATHE 0 OMOJIOrMYecKH BaXKHBIX BELIECTBAX: JKUPax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU 4YesloBeKa. MarepuanbHOE €IMHCTBO
OpraHUYeCKUX U HEOPTraHUYECKUX COETMHEHHM.

KpeMHuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, MOJYyYEHUE H
npumenenue. CoequHeHus KpeMHusi B mipupoje. OOiue mnpeacraBieHus 00
okcujie kpemuust (IV) u kpemHueBoit kuciore. CUITMKAThI, UX UCIOJIb30BAHKUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeillline cTpouTeNnbHbIE MaTEpUAIIbL: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobdiiemMbl 6€30MacHOT0 UCTIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0Opa3ll0OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJSTHOM
KHUCJIOTBI, IPOBE/ICHUE KAaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-MOHBI U HAOJI0IEeHHE
IPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xarolmue (pU3nIecKue U XuMHUYECKUE
CBOMCTBAa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO MCIOJb30BAHHE
BUJICOMATEPUATIOB), O3HAKOMIJICHHE C oOO0pasliamMu XJOpUJIOB (TajJOTeHHUIOB),
O3HAKOMJIEHME C oOpa3umamMu ceppl U €€ COeAUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HaOJIOJIEHHE TMpolecca OOYyTrIuBaHUS
caxapa IOJ JACHMCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHCIOTHI, H3Y4YCHHE
XUMHUUYECKUX  CBOMCTB  pa30aBIECHHOM CEpHOM  KHUCJIOTHI, MPOBEJCHUE
KaueCTBEHHOM peakuud Ha Cyab(paT-uOH U HaONIOJEHUE NpHU3HAKA €€
IPOTEKaHMsl, 03HaKOMJIEHHE C (PU3MUYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COEIMHEHU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3LaMu
a30THBIX U PoCcHOPHBIX yIOOpPEHUH, oJIydyeHre, COOMpaHue, pacrno3HaBaHUE U
U3y4YeHUE CBOICTB aMMHaKa, MPOBEJEHUE KAYECTBEHHBIX PEAKIUN Ha HOH



aMMOHUSL W (¢GocpaT-MOH U HU3YYEHUE NPHU3HAKOB HUX MPOTEKAHHS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3YYEHUE MOJENEeH KPHUCTAIUIMYECKUX
pemi€ToK anMmasa, rpaduta, (QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOras3a, MOJydyeHue, COOMpaHHE, PACIIO3HABAHUE M U3YYEHHE CBOMCTB
YIJEKHUCIOTO Ta3a, MPOBEACHUE KAaYeCTBEHHBIX pEakUuid Ha KapOoHAT W
CUJIMKAT-UOHBl W W3y4YEHHE IPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C
IPOAYKIMEN CWIMKATHOW NPOMBIIUIEHHOCTH, PELIEHHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe « BakHenme HeMeTaIlIbl U UX COCUHEHUS.

MeTtaJibl 1 X COeIMHEHUS

OO0miast xapakTepUCTHMKAa XHMHYECKHUX JJIEMEHTOB — METAJJIOB Ha
OCHOBAHHH UX NOJIOXKEHHUS B [leprnonnyueckoil cucreMe XuMUYECKUX DJIIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaJuioB. MeTtamnnyeckas
CBSI3b M METAJUIMYECKAash KPUCTAJUIMYECKAsI PEIIETKA. DIEKTPOXUMHUYECKAN Pl
HaIpsOKEHU MeTauioB. PU3MYECKME W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl monyyeHuss MmeTtawioB. lloHsTHE O KOppO3MM METALJIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT Koppo3ud. CruiaBel (CTajib, YYTyH,
JIOpPAIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B ObITY U IPOMBIIIIEHHOCTH.

[[{eounpie  MeTtauibl:  nosiokeHne B [lepuogmueckoir  cucreme
xuMmudeckux sneMeHToB /. 1. MenneneeBa, CTpoeHrnE UX aTOMOB, HaXOXKJICHHUE
B npupojae. Pu3znyeckue M XUMHUYECKHE CBOMCTBA (HAa NpUMEpPE HATpUs U
kanusi). OKcHabl M TUAPOKCHUIBI HATpus M Kanus. [IpuMeHeHue MenoyHbIX
METAJIOB U UX COEAUHECHUM.

[[lenouyno3eMenbHbIE MeETalabl MarHuid W KaJlbLUMWA: IIOJIOKCHHE B
[lepmognueckort cucremMe xumudyeckux a3nementoB J[. M. Menneneesa,
CTPOEHHME MX aTOMOB, HaXOXAcHUE B mpupone. Pusnyeckne U XUMHUYECKHE
CBOMCTBA MarHus W Kaubllus. BakHeiliine coeauHeHHs Kaiablusa (OKCH,
TUAPOKCHUJ, coJin). JKECTKOCTH BOJBI U CTIOCOOBI €€ YCTPaHECHMUS.

AmomuHnl: nosoxeHue B llepuonnueckoil cucTeMe  XMMHMYECKHX
anemeHntoB J[. M. MenneneeBa, CTpO€HHE aTroMa, HAaxXOXKJICHUE B INPUPOJE.
dusnueckue M XUMHUUYECKHE CBOMCTBA amtoMuHusA. AmdoTepHble CBOMICTBa
OKCHJIa ¥ TUAPOKCUA ATFOMUHUSL.

Kene3o: nonoxenne B [leproanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. MenpaeneeBa, ctpoeHne atoma, HaxoxJaeHue B npupone. dusnueckue u
XUMHUUYECKue cBoMcTBa xkene3a. Okcuabl, rujipokcusibl u conu xenesa (1) u
xenesa (III), ux coctas, CBOMCTBA U MOJTYyUCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00Opa3laMud METauIOB M CIUIABOB, HUX (PU3UUECKUMU
CBOMCTBaMH, H3YYEHHE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIECHUCTBHS OKCHAA
KaJlbLMg U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB),
UCCIIEJOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS KEJIE3a B KHCIOPOJIE
(BO3MOXXHO HCIOJIb30BAaHUE BUAECOMATEPUATIOB), NPHU3HAKOB IPOTEKAHUS
KAUECTBEHHBIX PEAKIIMM HA MOHBI: MAarHus, KAJIbLUs, aTIOMUHUS, INHKA, XKEe3a
(IT) u xenesa (IlI), menu (II), HaOmromeHHE UM ONHCaHUE MPOIECCOB
OKpalllUBaHUsl IUJIaAMEHUM HWOHAMHU HATpHs, Kajuus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHMHHUSA U THAPOKCUIA LIMHKA, PELICHUE DKCIIEPUMEHTATbHBIX
3a1a4 1o TeMe «BakHeume MeTamibl U UX COCAMHEHUSY.

XHMUA ¥ OKpPY:KaOUIas cpeaa



BemecTBa 1 Marepuranbsl B OBCEJHEBHOW JKW3HU 4YeJIOBEKa. be3zomacHoe
UCII0JIb30BAaHUE BEIECTB U XUMUUYECKHUX peakuuii B ObITy. [lepBas nomoiup npu
XUMUYECKUX 0KOTax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIeH cpeibl (MpeenbHas JOMmyCTUMAast
KOHIIEHTpanusi  BemiectB, painee — [IJIK). Ponp xumMum B perieHuu
AKOJIOTHUECKUX MTPOOIIEM.

Xumuueckuit IKcnepumenm:

u3y4eHue o0pa3loB MaTepHaIOB (CTEKIIO, CIIJIAaBbl METAIIIOB, OJUMEPHbBIE
MaTepHaibl).

Meoscnpeomemmnule ceasu

Peanmmszanuss mexnpeamMeTHbIX CBA3EH NPU M3YYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TMOHATUW, SBISAIOIIMXCS CUCTEMHBIMU Ui OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAy4YHbIM (PAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTb, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEpPEHUE, MOJIEIb, SBJICHHUE, NAPHUKOBBIMI
3 deKT, TEXHOIOTUSsI, MaTEPUAITBI.

®duzuka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJEKTPUUYECKUN 3apsi, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, O0BEM,
arperaTHO€  COCTOSIHME  BeIleCTBa, ra3, pacTBOpP,  PacTBOPUMOCTb,
KpUCTA/NIMYECKAsl pelETKa, CIUIaBbl, (U3MYECKHE BEIUYUHBI, E€IUHULBI
U3MEPEHHUs, KOCMHYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, ouocdepa, 3KOCUCTEMA, MUHEPAJIbHbIE
yA00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE [OPOJIbI,
N0JIE3HBIE NCKOIIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHS MPOTrpaMMbl OCHOBHOI'O OOILIEro
0o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYy4YEHHMsS] XMMHUHM B €IUHCTBE Y4eOHOW U
BOCIIUTATENIbHOW  JIEATEIbBHOCTA B  COOTBETCTBUM C  TPAaJAWLUOHHBIMHU
POCCUICKMMHU COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU,
OPUHATHIMA B OOILIECTBE MpaBUJIaMU U HOPMaMH IMOBEIEHUS U CHOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPA3BUTHS U COLMAIN3ALUN 00yYaroUIuXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMO TO3UTUBHBIX LIEHHOCTHBIX OpHEHTAlMil U
pacIIMpEHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHMS:

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

2) rpaKIaHCKOr0 BOCIIUTAHMS:

IPEICTAaBICHUS O COIMAIbHBIX HOPMAax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTMBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOMCCIIEIOBATENbCKOM, TBOPUYECKOM W JPYruX
BUJIAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBIMIOJHEHUHU YYEOHBIX, O3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3[JaHUM  Yy4YEOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O ¥  B3aWUMONOMOIIM B  Mpolecce ATOM  y4eOHOM
JEeSATENbHOCTH, T'OTOBHOCTH OLICHMBATh CBOE IMOBEIEHHE M TOCTYIKH CBOUX
TOBapHILEH ¢ MO3WLKUKA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33PEHUYECKUE MPEJCTABICHUS O BEIIECTBE U XUMUYECKON peaklnu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHW M COCTAaBIIAIOIIME
OCHOBY JUJIsl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSA MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOH, O POJIM XUMUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

NO3HABATEJIbHBIE MOTHBBI, HAIlpaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUN
N0 XUMHHM, HEOOXOJMMBbIC MJisi OOBSICHEHUS HaOJII0IaeMbIX IPOILIECCOB H
SBJICHUM, MMO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJbTYpbl, B
TOM YHCJIE HABBIKOB CaMOCTOATENbHONM paldOThl € Y4YE€OHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEpPATypoil, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEJICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JIOO03HATEIBbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOW 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 370POBBI 00pa3 >KW3HHU, OCO3HAHHME MOCIEACTBUN U
HENpPUATHE BPEIHBIX MNPUBBIYEK (YMOTPEOJIEHUS aNKOroJis, HAPKOTHUKOB,



KypeHHs1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  IpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY H3YyYECHHIO MPOQPECCUil U TpyAa pa3iHM4HOIO
poJia, YBOXEHUE K TPYAY U pe3ybTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHUCIE
Ha OCHOBE NPHUMEHEHUS MPEIMETHBIX 3HAHUW MO XMMHUU, OCO3HAHHBIN BBIOOP
UHAUBUIYAJIbHOM  TPaeKTOpUHM NPOJOJDKEHUsT 00pa3oBaHUsl C  Y4YETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOLLIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ycHemHod mnpoPecCUOHALHONW JEATEbHOCTU W Pa3BUTHUSA
HEOOXOMMBIX YMEHHI, TOTOBHOCTH aJalTUPOBAThCA B NpOo(hecCHOHATbHOU
cpene;

6) 3K0JI0rN4eCKOro 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/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJACHUS
npaBusl O€30MACHOTO TMOBEJICHHUS MpH padoTe C BEIIECTBAMU, a TaKXKe B
CUTYAaLMSIX, YTPOXKAOIINX 310POBbIO U )KU3HU JIOJEH;

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

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMbIE IS
dbopMupoBaHUS MHPOBO33PEHHUS OOICHAYyUYHbIC TOHATUSA (3aKOH, TEOpHs,
OPUHIMUI, TUNOTE3a, (aKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApYyTroe.),
KOTOpBIE HCIONb3YIOTCA B €CTECTBEHHO-HAyYHBIX YYEOHBIX NpEeIMETax M
NO3BOJISIIOT HAa OCHOBE 3HAHMM M3 3TUX NOpeaMeToB  (HOpMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KAPTHUHE MHPA, U YHUBEPCAIBHBIC
yuyeOHble JaeicTBUS (TO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PETYJIATUBHbIE),
KOTOpbIE O0ecrnedynBaroT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU JI€ATEIbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIC Y4eOHbIe 1eiicTBUS

Bba3oBble Jiornyeckue AelicTBUA:

YMEHUS KCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUSI MIPU OCBOCHHH
3HAHMUI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIC
PU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C IPYTUMU MOHSATUSMH ), UCTIOIb30BATh
NOHATHS U1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SBJICHU, BHIOUPATh OCHOBAHUS
U KPUTEpUHM JUIsl KJIACCU(PUKALMM XUMUYECKUX BEUIECTB M XHUMHYECKHX
peaklMii, yCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
110 aHAJIOTUH), AEJIaTh BBIBOJbI U 3AKIIOUECHMUS;

yMEHUE NPUMEHSTh B IMPOILECCE IO3HAHMS TMOHATUA (IPEIMETHBIE H
METanpeIMETHbIEC), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIM, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHUMHH MOJIEIbHBIE
IPEICTaBIICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast popmya
U ypaBHEHUE XUMHUYECKOM pEeaKklMH — NP PEIICHUU YYeOHO-IT03HABATEIbHbIX
3aJa4, C Yy4€TOM OTUX MOJEIBHBIX MPEJCTaBICHUN  BBIBIATH WU
XapaKTEepHU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M XMMHYECKHUX PpPEAaKUUH, BBIBIATH  OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHbIE CBSI3W M NPOTHUBOpPEYHs B
U3y4YaeMbIX MPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBaTenbcKme 1eiiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaKXK€ B KauyeCTBE OCHOBBI A1 (OPMHPOBAHUSA THIOTE3bI IO
IIPOBEPKE MPAaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHUU;

IpUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPTraHU3ALMH U MPOBEAEHUIO
YYEHMUYECKHX SKCIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOATENIbHO MPOrHO3UPOBATH €r0 pe3yibTaT, POopMyIHpOBaTh 0000IIEHUS
Y BBIBOJIbI 10 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, HUCCIIEOBAaHUS, COCTABIATh
OTUET O MPOJIETIAHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMPATh, AHAJU3UPOBATh W HHTEPHPETUPOBATH MH(OpPMALUIO
pazNuYHBIX BUAOB U (GOPM IMPEACTABICHUS, IMOJIYYaeMYI0 M3 Ppa3HbIX
UCTOYHUKOB (HAy4YHO-NOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHUYECKH OLIEHUBAThH
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

yMEHUE NMPUMEHATh Pa3jIn4Hble METOJIbI U 3aIPOCHI IPU MOUCKE U 0TOOpE
uH(pOpPMAaIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUJISl BBIIIOJIHEHHUS
y4eOHBIX U IMO3HABATENIbHBIX 3314 ONPEAEIEHHOTO TUIIA, IPUOOPETEHHE OIbITA
B 00JIaCTU HCIOJNb30BaHUS MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIIOJIb30BAHUSL PA3IMYHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIBHYI (OPMY MpPEICTABICHUS
uH(pOpMalMi ¥ WJUIIOCTPUPOBATH pEUIaeMble 3aa4d HECIOXKHBIMH CXEMaMH,
quarpaMMaMu, Ipyrumu (popmamu rpauku ¥ KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce YYEOHOUW U
MCCIIEOBATEIBCKOM NEATEIBHOCTU uH(pOpMaIuIo 0 BIIMSIHUU
IPOMBIIIUIEHHOCTH, CEJIbCKOIO XO34iCTBA M TPAHCIOPTa HA COCTOSIHHE
OKPYXKaroUen MPUPOTHONU CPEIbI.

KoMMyHHMKAaTHBHBIE YHHBepcalbHbIe YUueOHbIe 1eliCTBUSA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe aAuanora v (Wiau) JUCKYCCUH) IO
CyHIECTBY  00CyXjJaemMoil Tembl, (OpPMYJUPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSl TPEACTAaBIATh MOJYYEHHbIE pe3yJbTaThl MO3HABATEIbHOM
NESATENbHOCTY B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNlaTh MPE3ECHTALUIO
pe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO HKCIEpUMEHTa (JabopaToOpHOTO
OTbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUsI y4ye€OHOro COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHON W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH MpPU  PEIICHHUH
BO3ZHUKAIOLIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uniii  (0OCyXkJeHus, OOMEH MHEHUSMH, «MO3TOBBIE€  IITYPMBD»,
KOOpPJIMHALMSA COBMECTHBIX JICMCTBHUI, OINpEIECICHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BBITIOJTHEHHON PabOThI U JApyTrue).

PeryisiTuBHBIE YHMBepCcaJbHbIe YYeOHbIe 1elCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONpPEAENATh LUENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JEeSATENbHOCTb, BEIOMpaTh Hanboee 3PPEeKTUBHBIE CIIOCOOBI PELIEHUST YUEOHBIX
U TO3HABATENbHBIX 33J]a4, CAMOCTOSITEIbHO COCTaBJISATh MJIM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JEUCTBUM NPHU BBINOJHEHUM 33aJaHUM C y4ETOM



NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4daeMbIX OOBEKTAaxX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBHUE IOJIYYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCThI, MpeajaraéMble B YCJIOBHHU
3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 00A3aTEIBHOIO

coJiepKaHus, YCTAaHOBJIEHHOIO JaHHOHM (enepasibHONM pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE O00YYaIOIMMHUCS Hay4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
neucTBUl, creuudpuyeckue JUisi TpeAMETHOM 00sacTu «XUMHS», BUIBI
NESATENbHOCTHY 1O TOJYYEHHMIO HOBOI'O 3HAHHUA, €ro HMHTEpIpeTaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.

K koHuy oOydeHust B 8 kJiacce npeaMeTHbIE PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMUYECKUHN BJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECH
(oTHOpOIHASI ¥ HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAasT Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XMMHYECKOTO DJJIEMEHTa B COCAUHEHMHH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHWE,  COJlb,
ANEKTPOOTPULIATENLHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas peakuus,
KJ1accu(uKanus peakuuii: peakiiMi COEUHEHUs, PEaKIUU Pa3I0KEHHUs,
peakuuy 3aMelleHHs, peakiuu OOMEHa, 3K30- U HSHAOTEPMHUYECKUE
peakiuu, TeroBoi 3ppekT peakiuu, Sapo aTomMa, IEKTPOHHBIN Cloi
aToMa, aToMHas oOpOuTaldb, paJAUyC aroMa, XHUMHYECKas CBS3b,
NOJIApHAsE W HENoJIApHAas KOBAJEHTHas CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMsi) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKUX MOHSITHH H
MPUMEHSTH ITH MOHATHSI IPY OMUCAHUU BEIIECTB U X MPEBPAILCHHIA;

e HCIOJb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJI€HUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

e ONpENeNsATh  BAJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHAapHBIX
COCJIMHEHUSAX, CTENEeHb OKUCJIEHUS DJJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NPUHAICKHOCTh BEIIECTB K ONPEAECNIEHHOMY KIIACCY
COEIMHEHUN MO (popmyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIECHTHASI U
WOHHAs) B HEOPIraHUYECKUX COCUHEHUSX;

e packpsiBaTh cMbicn [lepuoamueckoro 3akona [[. M. Mennaeneena:
JIEMOHCTPUPOBATh NOHUMAaHUE MEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MosioxkeHus B [lepuonnueckont cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTraapo;

e ONUCHIBaTh W Xapakrepu3oBarh TaOauuHyro ¢opmy Ilepuogmueckoii
CUCTEMBl XHMHMUYECKHX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y, mansie
1 OoJIbILIME MEPUO/Ibl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux sjementoB JI. .
MenzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COocTaB M 3apsja sjapa, oOlee 4Yucio
AIIEKTPOHOB U PACMPEIECICHUE UX MO JIEKTPOHHBIM CJIOSIM);



K

KJIacCUUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE peaKIuu (110 YUCTY U COCTaBY YUaCTBYIOIIUX B
pEaKklUy BEILECTB, [0 TEMIOBOMY 3P QeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IUUHBIX  KJIACCOB,  MOATBEpXkJasi  OMUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT HUX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MpEeBpaIIECHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl
BEILLECTB, MAacCOBYIO JIOJK XHMMHYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MAacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHUUYECKON peaKkilvi;

MPUMEHSITh OCHOBHBIE OMNEpPAIMU MBICIUTEIBHON JESITEIBHOCTH —
aHaJdu3 U CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHe, CUCTeMaTU3alNIo,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHUSI CBOMCTB BEHIECTB M XUMHYECKUX PEAKIUMA, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAHMS —  HAOJNIOJICHUE, H3MEpPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

CIENOBaTh IMpaBWUjaM  TMOJb30BAHHUS XMMHUYECKOM TMOCYJIOM H
7a00opaTOpHBIM 00OpPYJOBAaHHUEM, a TakKe IpaBWiiaM oOOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU IO BBIIOJIHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOpPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATH U MPOBOJAUTH XUMUUYECKUE DKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB WIEJNOYEH W  KHUCIOT C IOMOLIBIO
WHIUKATOPOB (JaKMycC, (peHoJIPTaIenH, METUIOPAHXK U IpyTHUe).

KOHILly OoOydeHus B 9 KJiacce NpeaAMETHBbIE PE3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y 00YYaIOLIUXCS YMCHHIL:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, CTENEHD
OKHUCJICHUS, XUMHUYECKas pEaKuus, XHMHYECKas CBs3b, TEIIOBON
ahdext peakuuu, MOIb, MOJSPHBIM 00BEM, PaCTBOP, SIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, FJIEKTPOJUTUYECKAs TUCCOLUMALNSA, PEAKIIMM UOHHOIO
oOMEeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKLUU,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, amM(OTEpHOCTb, XUMHUUYECKasi CBI3b (KOBaJEHTHas,
WMOHHAs, METa/UINYecKas), KpUCTANIMYEeCKas pelmeéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKlUHUH, MPeAeSIbHO
nonyctumas koHuentpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHATHH U
MPUMEHSTH ITH MOHATHSI IPU OMMCAHUM BEIIECTB U X MPEBPAILCHHUI;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY I COCTaBICHHS (opmyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

ONpENENSTh BAJIEHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COCAMHEHUAX PA3IUYHOIO COCTABA, INPHUHAIICKHOCTH
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEAUMHEHUH Mo QopMynam, BUJ
XUMUYECKOM CBSI3M (KOBAJIEHTHAsl, WMOHHAsg, METaJUIMYecKasi) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsii HOHA 0 XUMHUYECKOr (Gopmyiie,
XapakTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHM,
THUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA;

packpeiBath cmbich I[lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 TOHWMMAaHHWE: OMHUCHIBATH W XapaKTEePU30BaTh
tabmmunyto Gopmy Ileprogndeckoit CHCTEMBI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATHUS «rJlaBHas noArpynna (A-rpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie U OOJBIINE MNEPHUOJIbI, COOTHOCUTH
0003HauYeHUSI, KOTOpbIE HUMEIOTCA B TMEPUOAMYECKOM Tabiuie, ¢
YHUCIIOBBIMH  XapPAKTEPUCTHKAMU CTPOCHHUS aTOMOB XWMHUYECKHX
AJIEMEHTOB (CocTaB M 3apsj sjpa, oOIlee YUCIO HJIEKTPOHOB U
pacrpefielieHue HUX IO JJIEKTPOHHBIM CJIO0sIM), OOBICHSTH OOIIME
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHCHUH B
npeaenax MajblX TMEPHOJOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCu(UIMPOBaTh  XMMHYECKHE  DJIEMEHTBI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakluy BEUIECTB, MO TEIUIOBOMY 3((EKTy, N0 U3MEHEHHIO CTENEHEN
OKHUCJICHUS] XUMHYECKHUX JICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKUE U creUPUIESCKUE XUMHUUYECKUE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, TOJTBEPKIasl OMUCAHUE
pUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

COCTaBJIATb YPAaBHEHUS BJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIOT,
HIEJ0YEd W COJIEH, IOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHGHHMsI  pEaKIMii,  IMOATBEPKIAIOIINX
CYIIIECTBOBAHUE TCHETHUYECKOW CBS3M MEXK]y BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTHh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABIJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEMIECCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MacChl
BEILECTB, MAacCOBYIO JIOJK XHMMHUYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIIECTBA B pacTBOpE, IPOBOJIUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBWJia  TOJb30BaHUS ~ XMMHUYECKOM  MOCYIOd U
7a00paTOpHBIM O0OpPYJIOBAaHUEM, a TaKXKe MpaBuja OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITOJTHCHHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO IMOJIYYEHHUI0O U COOHUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIUH, TOJATBEPIKIAIOIINE KAYeCTBCHHBIM COCTaB
pPa3IUYHBIX BEIICCTB: PACMO3HABaTh OMBITHBIM MYTEM  XJIOPHU-,
OpoMuna-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyiabdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OIEpPAllUd MBICIIUTEILHON JIEITeTbHOCTH —
aHaJau3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CUCTeMaTU3aINIO,
BBISIBJICHUE TIPUYNHHO-CJICJICTBEHHBIX CBSI3CH — JJI M3YUYCHUSI CBOMCTB
BCIIECTB M XUMUYECKUX PpEaKIMii, eCTECTBCHHO-HAyYHBIC METObI



NO3HaHUs — HAOJIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peasbHbBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoaunvecTBo yacos
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pasieoB U TeM Konrpoabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NporpamMMel padoThbI padoThI
Pazpen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaKHas
11 00J1acTh €CTECTBO3HAHMS 5 ) bubmuotexa [JOK
' U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
JeSTeTbHOCTH YeJIOBEKa
12 BemecTBa u xuMuieckue 15 | bubnuoteka [JOK
' peaKkuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaxkHeiiue npeacras

UTEC/IN HCOPIraHNIECCKUX BEIIECTB

21 Bosznyx. Kucnopog. 6 bu6mmotexa [IOK
’ [HoHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonstue o g 1 bubnuoreka LIOK
' KHUCJIOTAaX U COJISX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PacTBopbl. 5 1 1 but6mmoreka [{OK
’ ITousite 06 OCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eubs OK
2.4 HEOPTraHUYCCKUX 11 1 1 mommorexa I

COeTUHEHNH

https://m.edsoo.ru/7f41837¢




Hroro no pazneny 30

Pasnea 3. Ilepunognyecknii 3akoH u Ilepnoguyeckas cucrema xumuieckux daeMenToB /I. . Menneneesa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

[Iepronnueckuii 3aK0H U
[Tepronuueckas cuctema
3.1 XUMHUYECKHUX DJIEMEHTOB 7
. . Menneneena.

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

Crpoenue atoma

XuUMHYecKasl CBSI3b.

39 OKHCIUTEIBLHO- g | bubnuoteka [JOK
’ BOCCTAaHOBUTEIIbHbBIC https://m.edsoo.ru/7f41837¢
peakuu
but6mmoreka [IOK
Hroro no pasziery 15 https://m.edsoo.ru/7f41837¢
PesenBHOE BDEMS 3 but6mmoreka [JOK
p P https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO
68 4 5

YACOB I10 ITPOTPAMME




9 KUIIACC

HaumeHnoBanue KoaunuyecrBo yacos
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3e/ioB H TeM KoHTpoabHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMporpamMmbl padoTbI padoThI
Paznea 1. BemecTBo H XuMH4YecKkne peakuun
IToBTOpEeHue
11 yriayOneHnue 3HaHui 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3aeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmiorexa LIOK
. P . https://m.edsoo.ru/7f41a636
XMMHUYECKHUX PEaKIUi
ONEKTPONUTHYECKAS
13 UCCOLIMALINS. g | | but6mmoreka [IOK
’ XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17

Paszgea 2. HemeTasibl M UX COCAUHEHUSH

OO1m1ast xapakTepuUCTHKA

2.1 XUMUYECKUX DJIEMEHTOB 4 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
2.2 OO11ast xapakTepucTHKa 6 bu6nuorexa [IOK

XMUMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé

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




COCIUHEHHUS
OO01as xapakTepucTUKa
’3 XAMUYECKHX JIECMESHTOB . bu6nuoreka [JOK
' VA-rpynmnsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 Ux coeqMHECHUS
OO01mas xapakTepucTuKa
XUMHYECKHX IJICMEHTOB Eus 10K
nOIMOTEKA
2.4 IVA- .
P }:HHH Yriepoz u 8 https://m.edsoo.ru/7f41a636
KPEMHUU U UX
COCTMHEHUS
Hroro no pazaeny 25
Pa3gen 3. MeTaJJIbI M BX COeIUHECHHUS
31 OOmue cBoiicTBa 4 bubmuoreka [JOK
' METAJIOB https://m.edsoo.ru/7f41a2636
10 Baxwueiime MeTamibl U 16 bubmuoreka [JOK
’ UX COCIUHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasjnen 4. Xumus u okpy:xaiomas cpeaa
41 BemectBa u matepuansi B 3 bu6nuoreka [JOK
' J)KU3HH Y€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemst 3 Bubmroreia LIOK
p P https://m.edsoo.ru/7f41a636




OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE INTAHUPOBAHUME

8 KUIIACC
Ne KouaunuecTBO yacoB
JJIeKTPOHHBIE
1 Hara uudposbie
Tema ypoka KouTtpoabHbie IIpakTH4eckune
/ Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoTsbI padoThI
n pecypchl
[Ipeamer xumun. Poss xumuu B Bbu6mmoreka [JOK
JKM3HM YeoBeka. Tema u 1 https://m.edsoo.ru/ff0d2 1
BEII[ECTBA Oc
Bbu6mmorexa [JOK
IlonsTHe 0 MeTO1aX MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XAMUHA
Te
[IpakTrueckas padora Ne 1
bu6mmoreka [IOK

«[IpaBuna paboTs! B 1abopaTopuu
¥ IpruéMBI 0OpamIeHus ¢
1a00paTOpHBIM 000pYTOBAaHUEM»

https://m.edsoo.ru/ff0d23
dc

bu6mmoreka [IOK

YucTele BEmecTBa U CMECH.

- 1 https://m.edsoo.ru/ff0d26
CriocoOsI pa3aeneHust cMecei e
[IpakTnueckas pabora Ne 2 bubnuoreka LIOK
«Paznenenue cmecell (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKH MTOBAPEHHOM COJIN )» c8
ATOMBI U MOJIEKYJIBI 1 bubmumoreka [IOK

https://m.edsoo.ru/ff0d2a




6¢

XUMHYECKHUE DJIEMCHTBL. 3HAKH Bbu6mmoreka [JOK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
DJIEMEHTOB e8
Bbu6moreka [JOK
8 [IpocTsle 1 COXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
[
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BeleCTB. XUMU4eckas popMmyiia bubmorexa HOK
10 ' pMy 8. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XUMHUYECKHUX 3JIEMEHTOB -
OTHOcHTENIbHAs aTOMHAs Macca. bubmuoreka [IOK
11 | OrtHocuTENbHAs MOJIEKYJISIpHAS https://m.edsoo.ru/ff0d32
Mmacca 3c
Bbu6mmorexa [JOK
MaccoBas 107151 XUMMUYECKOTO
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCIMHCHUH 0c
KomnnuecTtBo BemectBa. Mob. bubmiorexa HOK
13 https://m.edsoo.ru/ff0d52
MousipHas macca
30
bu6mmoreka [IOK
Ou3nYecKre U XUMHYCCKHE
14 https://m.edsoo.ru/ff0d37f
sBIIeHUSI. XUMHUUYECKasl PeaKIus .
15 | Ilpu3Haku u yclIOBUSA NPOTEKAHUS bubnuoreka [IOK




XHUMHUYCCKUX peaKI_[I/Iﬁ

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

3aKoH COXpaHCHHUA MACChI

bu6mmoreka [IOK

16 | BemecTB. XUMHYECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHUS 88
Beruncnenus KoanuecTBa, MacChl bu6mmoreka [IOK
17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHAYECKUX PEaKIHi 08
Knaccudukanus xumMuaeckux
€aKIui (CoeqMHEHUS bubmorexa LHOK
18] P ’ https://m.edsoo.ru/ff0d3f3
pa3oKeHHs, 3aMEIICHUS, 4
obmeHa) -
M. B. JIoMOHOCOB — y4&HBI- bubnnoreka [JOK
19 | sunukmonenuct. O600IECHNE 1 https://m.edsoo.ru/ff0d40
cHucTeMaTu3alus 3HaHUI c4
KonTponbnas padora Nel no teme bubnuoreka LIOK
20 | «BemectBa u xXuMHUUYeCKHE https://m.edsoo.ru/ff0d42
peaKium» 90
Bo3nyx — cmechk ra3zos. Cocras bu6mmoreka [IOK
21 | Bo3smyxa. Kucimopon — aneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTso. O30H 8e
Ou3nvecKre U XUMHUUECKHe
. bu6mmoreka [{OK
CBOICTBa KHCIIOpoAa (peaKIuu
22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonarue 14
00 okcugax T
23 | CnocoOsl mogydeHus KUCIOpoia bubmuorexa [JOK




B JJaboparopuu u
MPOMBILIEHHOCTH. [IpuMeneHne
KHCIIOpoJa

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

TemnoBoit 3¢ ekt XuMUIecKoit
peaxIyu, OHSITHE O

bu6nmoreka [JOK

24 | TEepMOXHMMHUYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- U DHAOTEPMHUYECKUX 90
peaKIusIx
TomnuBo (HedTh, yroib U METaH). bubnuoreka [JOK

25 | 3arps3HEHHE BO31yXa, CIIOCOObI https://m.edsoo.ru/ff0d4c
€ro Npe0TBPAIICHUS 4a
[Ipaktuyeckas padora Ne 3 o
teme «I[lonmydyenue u cobupanue bubmmorera [JOK

26 Y P https://m.edsoo.ru/ff0d4ae
KHUCJIOPO/JIa, U3YYEHHE €0 )
CBOWCTBY» =
Bomopon — anemeHT u nmpocToe bubmuorexa [JOK

27 | BemectBO. HaxoxeHue B https://m.edsoo.ru/ff0d4d
IPUpPOJIE do
DOU3NIEeCKUEe 1 XUMHUYECKHE bu6mmoreka [JOK

28 | cBoiictBa Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOpOJa do

bu6mmoreka [JOK
29 | TloHsATHE O KHUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

Crioco0bl TToTydeHust BOAOPO/Ia B bubmotera [JOK

30 Y P https://m.edsoo.ru/ff0d4d

naboparopuu

do




[IpakTnueckas pabora Ne 4 o
teme «Ilonyuyenue u cobupanue

bubmuoreka [{OK

31 https://m.edsoo.ru/ff0d4{4
BOJIOPO/JIa, U3YUYEHHUE €TI0 )
CBOMCTBY -
Momsipablii 00bEM ra3oB. 3aKOH bubmorexa LHOK
32 https://m.edsoo.ru/ff0d54
ABorazpo
2e
Brruncienus o0béma, KOJIMYECTBA
bu6mmoreka [IOK
BEI[ECTBA ra3a Mo ero M3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEILIECTBA WU 20
00BEMY o
Brrunciaenus 006EMO0B ra3os 110
Bbu6mmorexa [JOK
YPaBHEHUIO PEaKIIMd Ha OCHOBE ‘
34 B . https://m.edsoo.ru/ff0d57
3aKO0HA 00BEMHBIX OTHOIIIEHUI 08
rasoB o
bu6mmoreka [IOK
dusznyeckre ¥ XUMHYECKHE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJEI T
CoctaB ocHoBanui. ITonsatue 00 Bubmiorexa HOK
36 https://m.edsoo.ru/ff0d59
WHJIUKATOpax )
Bona xak pacTBOpuUTENb.
bu6mmoreka [JOK
HaceimmeHnble ¥ HeHACBIIIICHHEIE
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBas 104 40
BEILIECTBA B paCTBOPE o
38 | IlIpaktuueckas padota Ne 5 mo bubmuoreka [{OK
teMe «lIpuroToBnenne pacTBOpoB https://m.edsoo.ru/ff0d5e




C ONpeAeIEHHON MacCOBOM 0JeH

ba
PAacTBOPEHHOTO BEILIECTBA» T
Kontponbnas padota No2 o teme bubmorexa LHOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 0
Oxcuppl: cocTaB, KiacCUpUKAIUS bubmorexa HOK
40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[lonyuyenne n xumMnyeckue bubnuoreka [IOK
41 CBOMCTBA KUCIIOTHBIX, OCHOBHEIX https://m.edsoo.ru/ff0d66
1 aM(pOTEPHBIX OKCHJIOB 4e
Bbu6mmoreka [JOK
OCHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
Kiaccuukanus, HOMEHKIIaTypa ca
TTonyueHue u XUMHUYECKHUE Bubmorexa ITOK
43 vy . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBaHUH e
bu6mmoreka [{OK
KucnoTsl: cocTas,
44 https://m.edsoo.ru/ff0dfee
Kkiaccuukanus, HOMEHKIIaTypa )
ITonydeHue U XUMHUYECKHUE Bubmorexa IOK
45 Uy https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 | crmocoObl OTyYeHHUS, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Ilpaktuueckas padota Ne 6. bubnuorexa [JOK




PemeHMe 3KCH€pI/IMeHTaJ'IBHI)IX
3a1a4 1o Teme «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX
COCIIMHEHUI

https://m.edsoo.ru/00ad9b
Tc

I'enernueckas cBs3b MEKIY

bu6nmoreka [JOK

48 | xaccamMM HEOPraHMYECKUX https://m.edsoo.ru/00ad9a
COEMHEHUI 50
O06o01enre u cucTeMaTHU3aIus bubmorexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUI
b2
Kontponbnas padota Ne3 no teme bubnuorexa [JOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COCTUHEHUM" la
[IepBble nONBITKM
Bbu6mmorexa [JOK
KJIaCCU(DHUKAITUN XUMUYCCKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsTHE O rpymnIIax f
CXOJTHBIX JIEMEHTOB B
[Tepronnueckuii 3aKOH U
bubmuoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5s
XUMHYECKUX djemeHnToB /I, U. e
Menneneena -
Bbu6morexa [JOK
53 | Ilepuoasl, rpynmsbl, MOATPYIIIIbI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX snep. M3otomsl

42




CrpoeHnue 3JIeKTPOHHBIX
000JIOYEK aTOMOB DJIEMEHTOB

bubmuoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepuonuueckoii cucremsi /. 1. be
Menneneena o
XapakTepucTuka XUMHYECKOTro
bu6mmoreka [JOK
3JIEMEHTA II0 €r0 II0JI0KECHHUIO B
56 N https://m.edsoo.ru/00adag
[Tepnonnueckon cucreme /1. 1. 24
Menneneena o
3nauenue [lepuonnyeckoro
3aKOHAa I PA3BUTH HAYKU U Bubmorexa LIOK
57 P Y https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6o
YYEHBIN, IEJAror U rpakAaHuH T
DIIEKTPOOTPHULIATEILHOCTD Bubmzorexa LIOK
58 TpooTp https://m.edsoo.ru/00adaa
aTOMOB XUMHUYECKUX DIIEMEHTOB b8
bu6mmoreka [IOK
59 | Honuag xumMudeckas CBI3b https://m.edsoo.ru/00adac
34
KoBanenTHas nosspHas Bubmzorexa LIOK
60 p https://m.edsoo.ru/00adaa
XUMHUYECKAs CBI3b
b8
KoBanenTnas HenoisipHas Bubmiorexa LHOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAs CBI3b
b9
bu6mmoreka [{OK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae

28




bu6mmoreka [IOK

OKHUCIIUTEILHO-
63 1 https://m.edso0.ru/00adb0
BOCCTaHOBUTEINIbHBIE PEeaAKIIUU 76
Bbu6mmorexa [JOK
64 | OKHCIUTEIU U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
Kontponbnas padota Ne4 o reme bubnmoreka [JOK
65 | «Ctpoenue aroma. XuMUYeCKas 1 https://m.edsoo.ru/00adb4
CBA3b» 86
. bu6mmoreka [IOK
PesepBurblii ypok. O0001IEHHE U
66 P P \I,H 1 https://m.edsoo.ru/00adb3
cUCTEMAaTH3alU 3SHAHUI 3c
. Bbu6moreka [JOK
PesepBusblil ypok. O0001MIEHNE U
67 p P \1’11 1 https://m.edsoo.ru/00ad9¢
cUCTEMAaTH3aLMs 3HAHUI 1o
. bu6mmoreka [IOK
PesepsHEIil ypok. O0001IIEHNE U
68 p P \I,u 1 https://m.edsoo.ru/ff0d61
CHCTEMATH3aLMs 3HAHUI 6

OBLIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




9 KUIIACC

Ne KoauvecTBo yacoB
DJIEKTPOHHBIE
Hara nudposeie
n | Tema ypoka KonTposbHbie IIpakTu4yeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
/ paboThbI paGoThI
pecypcsbl
n
[lepuoguuecknii 3aK0H.
bu6mmoreka [IOK
[lepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMUYECKUX JIEMEHTOB /. .
N. Menneneesa -
3aKOHOMEPHOCTH B
. bubmnoreka [IOK
M3MEHEHUU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMUYECKUX IJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus n bubnuorexa [JOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPTaHWYECKUX BEIICCTB 2
Bunn xuMu4eckou cBSI3U U bubmnoreka [IOK
THUIIBI KPUCTAIUIMYECKUX 1 https://m.edsoo.ru/00adbac
pemeToK 6
Konrponsnas padora Nel
o teme «IloBTopenue u
yriayOseHue 3HaHu| 1 1
OCHOBHBIX Pa3/IeNioB Kypca
8 kacca»
Knaccugukarus 1 bubnumorexa [IOK




XUMHYECKHUX PEAKIUH 0
pa3IMYHBIM MPHU3HAKAM

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

[TonsTHE O cCKOpOCTH
XUMHUYECKON peakivu.

bubmuoreka [{OK

7 https://m.edsoo.ru/00adbe9
[loHsTHE O TOMOTCHHEIX U .
FeTEPOrCHHBIX PEAKIUAX B
IlonsTHE O XMMHYECKOM
paBHOBecHH. DaKTOPHI,
bu6mmoreka [JOK
BIIMSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkuu u .
MOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OKucIuTEIBHO- bubmuoreka [{OK
9 BOCCTaHOBUTECILHBIC 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
peakiuuii 9
XHUMHUYECKHE CBOMCTBA
KUCIIOT ¥ OCHOBAHUH B Bbu6mmorexa [JOK
12 CBeTe MpeACTaBIeHUI 00 https://m.edsoo.ru/00add5d

AJIEKTPOIUTUYECKOM
JCCOLAIU

8




XUMHUYECKHE CBOMCTBA
COJIell B CBETE

Bbubmmorexa [JOK

13 MIpeACTaBICHUI 00 https://m.edsoo.ru/00add8b
AJIEKTPOIUTUYECKOM 2
JICCOLMAIIAN
- bubnnoreka IHOK
OHSITHE O THIPOJIU3E
14 . https://m.edsoo.ru/00add9d
coueit
4
OGoGwenye 1 bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cUcTeMaTu3alus 3HaHUH 5
[TpakTuueckast padota Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIbHBIX .
3a1a9» B
Kontponbhas padora Ne2
10 TEME
bubmuoreka [{OK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIHAITHS. 0
XUMHYECKUE PEAKIINHU B B
pacTBopax»
OO1as xapakTeprucTHKa
P P bu6mmoreka [JOK
rajloreHoB. X MMHYCCKUEC
18 . https://m.edsoo.ru/00addfe
CBOWCTBA Ha IpUMEpE N
XJIopa B
19 | Xnopooaopon. ConsiHas bubmmorexa [JOK

KHUCJI0Ta, XUMHYCCKHEC

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




CBOMCTBA, NOJIyYECHHUE,

4
MIPUMCHCHUE -
[TpakTuyeckas padora Ne 2
bubmuoreka [{OK
o teme «Ilomyuenue
20 . https://m.edsoo.ru/00ade34
COJISTHOM KHCIIOTHI, g
U3ydeHne €€ CBOMCTBY -
Beruucnenus no
bu6mmoreka [IOK
YPaBHEHUSAM XUMHUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaxiuii, eciu OJuH U3 %
peareHToB J1aH B U30BITKE -
bubmuoreka [{OK
OOm1ast xapaKTepUCTHKA
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
AInoTponHsie
MoU(UKALIMK CEPBI.
. bubmuoreka [{OK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COEIMHEHH B IPUPOJE. .
XUMHUYECKUE CBOMCTBA -
Cepsl
CepoBonopozi, CTpOEHHE, bubnmoreka [JOK
24 ¢buznyecKkue 1 XuMUYECKHE https://m.edsoo.ru/00ade80
CBOWCTBaA 2
Oxcunpl cepol. CepHas
bu6mmoreka [JOK
KUCIIOTa, (PU3NIECKUE U
25 . https://m.edsoo.ru/00adea2
XUMHUYECKHE CBOMCTBA, 2
MIPUMCHCHUE -
26 | XuUMHUYECKHE peaKIuH, bubmmorexa [JOK




JIeXKAIINe B OCHOBE
IIPOMBIIIIEHHOTO crloco0a
MOJTYyYEHUS] CEpHOM
KHCJIOTBI. XMMHUYECKOE
3arpsi3HEHNE OKPY Karole
CpeIlbl COCTMHEHUSIMH CEePhI

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

Brruucienune MaccoBoit Bbu6mmorexa [JOK

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

28 | As3oT, pacnpocTpaHEHUE B https://m.edsoo.ru/00adeea
npupojie, GU3nIecKue u 6
XUMHYECKHE CBOMCTBA
AmMMuak, ero puznueckue bubnnorexa [JOK

29 1 XUMHYECKHE CBOMCTBA, https://m.edso0o.ru/00adf00
MOJIyYeHUE U MPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
o teMe «Ilomyuenue bubmorexa TIOK

30 Y https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHE ero 0
CBOKCTBY =
A3oTtHas KuclIoTa, e bubmnoreka I1IOK

31 (bU3MYeCKUe 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




yaoOpeHuit. XuMu4deckoe
3arpsi3HEHUE OKPYXKaIOIIEn
Cpeabl COeAUHEHUSIMU
azora

docdop. Oxeun dochopa
(V) u pocdopnas kuciora,

bu6mmoreka [JOK

33 https://m.edsoo.ru/00adf68
(bu3HYECKUEe U XUMUICCKHEC N
CBOMCTBA, MTOJIyYEHUE -
Hcnons3oBanue docdaron
B KaUECTBE MUHEPAIbHBIX bubnuoreka LIOK
34 | ynoOpenuii. 3arps3HEeHUE https://m.edsoo.ru/00adfc2
NPUPOIHOI cpeibl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacmpocTpaHEHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gpu3nIecKue u .
XUMHYECKHUE CBOMCTBA -
Oxcuapl yriaepoaa, ux
¢dusnueckre 1 XUMHUYECKHIE 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-roH"

(@)

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

bu6mmoreka [JOK

39 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O o
COCIMHCHMSIX yTiepo/ia -
. bu6mmorexa [JOK
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUS .
[TpakTuueckast padota Ne 5.
Pemntenne
Bbub6morexa [JOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edsoo.ru/00ac0bf
o TeMe «Baxxueimnine )
HEMETAJIIBI U UX a
COEINHEHU
Kontponbhas padora Ne3
. Bbu6mmorexa [JOK
o TeMe «BaxkHetne
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX 2
COEIUHEHU B
OO1as xapakTepucTuKa
XAMHAYECKUX DJIIEMEHTOB —
MeETaJUI0B. MeTtayutndeckas bu6anoreka IIOK
43 CBSI3b U METAIINYECKAS https://m.edsoo.ru/00ael103

KPUCTAJUTMYECKAs PEIIETKA.

dusnueckue cBoiicTBa
METAJLIIOB

€




XUMHUYECKHE CBOMCTBA

bubmuoreka [{OK
METAaJIJIOB.
44 o https://m.edsoo.ru/00ael15
DNEKTPOXUMHYECKUH PsiT p
HaNPSHKEHUH METAJIOB }
OO61me crocoObl
MOJTyYEHUST METaJIIOB.
CnnaBel. Beraucienus no Bbu6mmorexa [JOK
45 YPaBHECHUSM XUMHYECKUX https://m.edsoo.ru/00ael 15
peaxiui, eciv OJuH U3 6
PEareHToOB COJEPIKUT
MIPUMECH
bubnnoreka IIOK
[TonsiTHe 0 KOppo3UNU
46 https://m.edsoo.ru/00ael27
METAJLJIOB 8
bu6mmoreka [JOK
47 [Ilenounbie MeTAILITBI https://m.edsoo.ru/00ae14b
2
OKCUIbl ¥ THAPOKCUIBI 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 3HAHUU

JKécTkocTh BOIBI U

bubmnoreka [IOK

52 . https://m.edsoo.ru/00ae188
CIoCcOOBI €€ 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 bubmmorera [TOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥l TUIPOKCHUIA 4
bubmuoreka [{OK
56 Kenezo https://m.edsoo.ru/00ael1d8
6
Oxkcuipl, TUIAPOKCUABI U bubnunoreka [JOK
57 conu xenesa (I1) u xxenesza https://m.edsoo.ru/00ae35¢
(I1I) 6
58 O0600meHuE U
CHCTeMaTH3alMs 3HaHUI
[TpakTiueckas padborta No 7.
Pemenne
AKCIIEPUMEHTAJILHBIX 3a1a4 bubnmorexa [TOK
59 P https://m.edsoo.ru/00ae3de

no teMe «BaxxHeiinme
METAJUIBI U X
COEIUHEHUS

8




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

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ael75
WJIU COJICPIKUT MPUMECH. 0
Beluucienus MaccoBou B
JIOJIA BBIXOJ1a TIPOTyKTa
peakiuu
61 O0600611EeH1E U
cHUCTEMAaTH3aINs 3HAHUH
Kontponbhas padota Ned
62 o teme «Baxueiimne
METAJUIBI U UX
COEIUHEHUD)
BemectBa u Mmarepuassl B bubnnorexa [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
bubmanoreka I1HOK
Ponb xumun B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX TTPOOIEM 0
PesepBHbIit ypok. bubnnorexa [JOK
66 O0600611eHIE U https://m.edsoo.ru/00ae0d0
cucTeMaTu3alusd 3HaHui a
67 | Pe3epBHbIil ypOK. bubnuoreka [IOK




O06001IeHnE "
cucTeEMaTH3aUA 3HAHUU

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

PesepBHBI ypOK.

bu6mmoreka [JOK

68 0060011eHE U 1 https://m.edsoo.ru/00ad9cb
cucTeMaTH3anua 3HaHUU 2
OBLIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 001IeCTBO
«M3parenscTBO «lIpocBemieHue»
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 001IecTBO

«3parenscTBO «lIpocselienue

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Xumus : ypoku B 8 kiacce : nocobue st yuutens /H. H. Napa

Xumust. Ypoku B 9 knacce : mocooue s yuurens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/






