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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,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW LIETU, YMEHHE
UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCThI, MpeajaraéMble B YCJIOBHHU
3aJIaHUM.
NNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 00A3aTEIBHOIO
coJiepKaHus, YCTAaHOBJIEHHOIO JaHHOHM (enepasibHONM pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUSA U CIOCOOBI
NEUCTBUN, BHIBl JEATENBHOCTH MO IOJIYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPIPETAlNU, MPeoOpPa30BAHUIO0 U MPUMEHEHHUIO B PAa3JIMYHbIX yUYEOHBIX W
HOBBIX CUTYAaIMSIX.

K koHuy oOydeHust B 8 kJiacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacCKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh
(oTHOpOIHASI ¥ HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs
Macca, MaccoBas JIoJIsl XMMHYECKOTO JJIEMEHTa B COEIWHEHHH,
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
COEJIMHEHHUSAX, MPUHAUIC)KHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
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 COXPaHEHUsl MAcChl BEIIECTB, OCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

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 KJIACC
HaumeHnoBaHue KoanuecTBo yacoB
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3aesioB M TeM KoHnTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTebHbIE PeCypChl
NporpamMMel padoThbI padoThI
Pazpen 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
XuMus — BakHas
00J1aCTh €CTECTBO3HAHUS
1.1 . 5 2 https://m.edsoo. s/ YNVIX660G
Y MIPaKTUYECKOU
JIeITeILHOCTHU YeJIoBEKa
BemecTBa 1 xumu4ueckue
1.2 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakuuu
Hroro no pazneny 20

Pa3nen 2. BaxkHeiiue npeacras

UTEC/IN HCOPIraHNIECCKUX BEIIECTB

Bosznyx. Kucnopog.

2.1 6 https://m.edso00.ru/D5SBORTY30
ITousitne 00 oxcumax
Bonopoa. Ilonstue o

2.2 8 1 https://m.edsoo0.ru/5D61JZ6PS
KHUCJIOTaX U COJISIX
Bopna. Pacteopsl.

2.3 5 1 1 https://m.edsoo.ru/M1315KJBM
TTonsatie 00 OCHOBaHUAX
OCHOBHBIE KJIaCCHI

2.4 HEOPraHUYECKHUX 11 1 1 https://m.edso0.ru/0TSASMOWT

COeTUHEHNH




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 XHUMHYECKHUX AJIEMEHTOB 7 https://m.edsoo.ru/TCBIBVWFZ
. . Menneneena.

Crpoenue atoma

XuUMHYecKasl CBSI3b.

OKuCIUTENBHO-
3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIE
peaxkuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 5 5




9 KUIIACC

Ne
n/n

HanmMmenoBanue
pa3aesioB u TeEM
NMPOrpamMmmMbl

KoanuyecTBo yacos

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4eckue
padoThI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznea 1. BemecTBo H XuMH4YecKkne peakuun

1.1

IToBTOpEeHue
yriry0JieHue 3HaHUI
OCHOBHBIX Pa3/IeJIOB
Kypca 8 ki1acca

https://m.edsoo.rw/EQETUT357Z

1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/AFN4L WG7U

1.3

DNEeKTPOIUTUYECKAS
IHUCCOLAAIMs.
XUMUYECKHE peaklluy B
pacTBOpax

https://m.edsoo.ru/KODURS50VV

Wroro no pazaeny

17

Paszgea 2. HemeTasibl M UX COCAUHEHUSH

OO1m1ast xapakTepuUCTHKA

2.1 XUMUYECKUX DJIEMEHTOB 4 1 https://m.edsoo.ru/ZTN1F700I
VIIA-rpynnsl. ["anorenst
2.2 OOmmas xapakTepucTHKa 6 https://m.edsoo.ru/P3DHMFB09

XMUMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé




COCTMHECHHUSI
OO01as xapakTepucTUKa
2.3 XUMHHCCIIX SJICMEHTOB 7 https://m.edso0.ru/VOXDOUX2S
VA-rpynmnsl. A30T,
dbocdop 1 Ux coeqMHECHUS
OO01mas xapakTepucTuKa
XUMHUYECKUX IJIEMEHTOB
24 IVA-rpynnel. Yraepon u 8 https://m.edso0.ru/JPJ200VIX
KPEMHHUH U UX
COEIMHEHUS
Hroro no pazaeny 25
Pa3gen 3. MeTaJJIbI M BX COeIUHECHHUS
O6mue cBoiicTBa
3.1 HIHE CBONCTE 4 https://m.edsoo.ru/GHV2IL.6NJ8
METaJIOB
Baxneiinie MeTajuibl U
3.2 16 https://m.edsoo.ru/EFKQWI9HZI
WX COCTMHEHUS
Hroro no pazneny 20
Pasjnen 4. Xumus u okpy:xaiomas cpeaa
BemectBa u marepua
4.1 HICCTRA 1 MaTCpHaiyl B 3 https://m.edsoo.rt/TENBWEF7Y
YKU3HH YEJIOBEKa
Hroro no pazaeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME







IHOYPOYHOE INTAHUPOBAHUME

8 KUIACC
Ng KoimuecTBo yacos
JJIeKTPOHHBIE
1 Hara uudposbie
Tema ypoka KouTtpoabHbie IIpakTH4eckune
/ Bcero H3y4eHust o0pa3oBaTe/bHbIE
padoTsbI padoThI
n pecypcsbl

[Ipenmer xumuu. Pons xumun B
JKWU3HHM 4yesoBeka. Temna u
BEILIECTBA

https://m.edsoo.ru/
L62DS2CZR

ITonstue o METOAaXx IIO3HAHUA B
XUMHHN

https://m.edsoo.ru/
9ZJAEWO050

[Ipaktuyeckas padora Ne 1
«[IpaBuna paboTs! B 1abopaTopuu
1 IpuEMBI 0OpaleHUsI C
1a00paTOpHBIM 000pYTOBAaHUEM»

https://m.edsoo.ru/
L5EW4353D

YucThle BEIecTBa U CMECH.
Cnoco0Obl pa3zieneHus cMecei

https://m.edsoo.ru/
6TME21FW8

[TpakTrueckas padota Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU TTOBAPEHHOM COJN)»

https://m.edsoo.ru/
K3L.SSMCRY

ATOMBI 1 MOJIEKYJIBI

https://m.edsoo.ru/
BLS04WTBS8

XUMUYECKUE dIIEMEHTHI. 3HAKU
(CIMBOJIBI) XUMHUYECKUX

https://m.edsoo.ru/
AH3D4DNAX




9JICMCHTOB

HpOCTHe H CJIOKHBIC BCIICCTBA

https://m.edsoo.ru/

XUMHUYECKUX PEaKIui

DXJIBSTJ95
9 A https://m.edsoo.ru/
TOMHO-MOJIEKYJIIPHOE YUEHUE IMOBI30Z5
3aK0OH OCTOSTHCTBA COCTaBa
10 BellecTB. XuMudeckas popmyia. https://m.edsoo.ru/
BanenTHOCTH aTOMOB IMC496F X6
XUMHUYECKHUX DII€MEHTOB
OTHOcHTENILHAsg aTOMHAas Macca.
1 0 https://m.edsoo.ru/
THOCUTEJIbHASL MOJIEKYJIIPHAS PIZPCIMDX
macca
12 MaccoBas 1011 XUMHIECKOTO https://m.edsoo.ru/
3JIEMEHTAa B COCJUHECHUU GHV58QMVE
13 KommuectBo BemecTBa. Mounb. https://m.edsoo.ru/
MomnsipHasg macca 368UNLS5Y2
14 dusnueckue U XUMHUIECKUE https://m.edsoo.ru/
ABJEHUA. XUMUYECKask PEaKIus YZMS8S6ATH
15 IIpu3Haky U ycioBus NPOTEKaHUS https://m.edsoo.ru/
XUMHUYECKUX PEAKIUI N6DVNJKQS5
3aKOH COXpaHEHHUsI MacChl
16 % https://m.edsoo.ru/
BEIIECTB. XUMUUCCKHE MSDSATHVM
YpaBHEHUS
Brramcnenns koamduecTBa, MacChl
https://m.edsoo.ru/
17 | BemecTBa MO0 ypaBHEHUSIM

LUY9U3EQE




Knaccudukanus xumMuaeckux
peakuuii (coeAMHEHNUs,

https://m.edsoo.ru/

18
pasiioKeHus, 3aMeLICHUs, L480O7LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 | suuukinoneauct. O6oO0IIeHNHE 1 hitps://m.eds00.ru/
HHITOTEIHCT. m PIWARH3AB
CUCTEMAaTH3alMsl 3HAaHUM
KonrtponsHas padora Nel no reme
20 | «BemecTBa 1 XUMUYECKHE hutps://m.cds00.ru/
B ON62SNERU
peaKLum»
Bo3ayx — cmechk ra3zos. Cocras
71 0 K https://m.edsoo.ru/
Bo3ayxa. Kucimopon — aneMeHT u XONONRNIP
npocroe BewecTBo. O30H
®duznyueckre 1 XUMHYECKHE
2 CBOICTBa KHCIIOpOAa (peaKIuu https://m.edsoo.ru/
OKHucJeHus, TopeHue). [lonarue FBS1JRKMB
00 okcuaax
CrniocoOsl MmosTydeHus: KUCIopoa
| B naboparopuu u https://m.edsoo.ru/
IIPOMBILUIEHHOCTH. [IpuMenenue VIJIWB6A2RD
KHCIIOpoa
TennoBoii 3¢ ekt xumMuueckon
peaKLuu, OHATHE O
https://m.edsoo.ru/
24 | TepMOXMMHMYECKOM YPaBHEHHH,

9K30- ¥ SHIOTEPMHUECKUX
peakuusax

PNMKJZHKX




Tomnuso (HedTh, yroiab U METaH).

https://m.edsoo.ru/

25 | 3arpssHeHue BO31IyXa, CIocOObI USNYSUUW?
€ro NpeJOTBPAICHHUS
[IpaxTnueckast pabora Ne 3 o

26 teme «llomydenue u cobupanue https://m.edsoo.ru/
KHUCIIOpOJa, U3YYEHUE €TI0 S516UHX3R
CBOMCTB»
Bonopox — anemeHT u npocroe

7 AOPOA u P https://m.edsoo.ru/
BeniecTBo. Haxoxenue B WD39ACWE
IpUpoie
dusnyecKre 1 XMMUYECKHE

78 . I https://m.edsoo.ru/
cBoiicTBa Bogopoja. [Ipumenenue 0S7IR459R
BOZIOpOAA

20| 1 https://m.edsoo.ru/

OHATHE O KUCIIOTAX U COJSIX TMWNIVCA3

30 Crioco0bl mosty4eHus: BOAOPO/Ia B https://m.edsoo.ru/
naboparopuu C9TO9UCIP
IIpaktryeckas padora Ne 4 o

31 teme «llomydenue u cobupanue https://m.edsoo.ru/
BOJIOPOJa, H3YYEHHE €r0 SS3IWAX33K
CBOMCTB»

1 MossipHblii 00bEM Ta30B. 3aKOH https://m.edsoo.ru/
ABorazpo M3KSOI1QD

33 | Beruucienus o0bEMa, KOJIHMYECTBA https://m.edsoo.ru/

MXGOY304M

BCUICCTBA Ia3a 110 €ro u3BCCTHOMY
KOJIMYCCTBY BEUICCTBA UJIN




00BEMY

Brruncienus o0bEMOB ra3oB 1o
YPaBHEHUIO PEAKIMKU Ha OCHOBE

https://m.edsoo.ru/

34
3aKOHAa 00BEMHBIX OTHOIIEHHH 9TQRAXABY
razoB

35 Ddusnueckue U XUMHUIECKUE https://m.edsoo.ru/
CBOMCTBA BOJIbI 7AOGFZK4R

36 CocraB ocHoBanuii. IToustue 00 https://m.edsoo.ru/
MHIMKATOpax IXB2W6IVL
Boga kak pactBopuTens.

37 HacpImeHHbIe 1 HeHACHIIIICHHBIC https://m.edsoo.ru/
pactBopbl. MaccoBas 10Jist MKHXPOFH4
BEILIECTBA B PACTBOPE
[IpakTuueckas padorta Ne 5 o

33 teMe «lIpurorosnenue pacTtBopoB https://m.edsoo.ru/
C onpeAeIEHHON MacCOBOM 10Jei WXUKPAUOA
pacTBOPEHHOTO BEIIECTBA»

39 KonTponbhas padorta Ne2 no teme https://m.edsoo.ru/
«Kucnopoa. Bogopon. Boga» JM7935DRY

40 Oxkcuapl: cocTaB, KiaccuduKkarms, https://m.edsoo.ru/
HOMEHKJIaTypa STFSIINAY
[Tonyuenue n xumu4eckue

41 s oTBa K https://m.edsoo.ru/
CBOMCTBA KUCIOTHBIX, OCHOBHBIX RIAZOYWS?

1 aM(pOTEPHBIX OKCHJIOB
47 OCHOBaHUS: COCTaB, https://m.edsoo.ru/

KJ1accu(uKaius, HOMEHKIIaTypa

SU397HUSC




HonyquI/Ie U XUMHNYECCKHE

https://m.edsoo.ru/

43
CBOICTBa OCHOBAHUU GD9A28ROE

44 Kucnorsl: cocras, https://m.edsoo.ru/
KJIaccu(puKalus, HOMEHKIIaTypa 6U4WEBK7

45 [Tonyuenue u xumu4eckue https://m.edsoo.ru/
CBOMCTBA KUCJIOT Z2GCRN45SW
Conu (cpeaHue): HOMEHKIATYpa,

46 O — https://m.edsoo.ru/
CHOCODD TOJYHCHIT, JSNUIMYTIJ
XUMUYECKHE CBOWCTBA
[IpakTuueckast paborta Ne 6.

Pemienne skcnepuMeHTAIBHBIX
47 | 3amau mo teme «OCHOBHBIE hutps://m.edsoo.ru/
8 SSDI3IF7V
KJIACChl HEOPTAHUYECKUX
COCTUHEHUI»
['eneTndeckast CBSI3b MEXIY

48 https://m.edsoo.ru/
KJIacCaMHU Hf:opraHquCKHx YDS6ZRE3]
COCTMHECHHI —

49 O0o001IeHre U cHCTeMaTU3aIus https://m.edsoo.ru/
3HAHUH S7TBUOEEYN
KonTponbhas padorta Ne3 no teme

50 | "OcHOBHELE KIACCL https://m.edsoo.ru/

. AFA7IDULD
HEOPTraHUYECKUX COeAMHEHUI"
IIepBble nONBITKU
51 KJIacCU()UKALUU XUMHUECKUX https://m.edsoo.ru/

anemeHToB. [IoHsaTHe 0 rpymnmax
CXOJIHBIX 2JIEMEHTOB

COV3CC214




[Tepronnueckuii 3aK0H U
[Iepnonnueckas cucrema

https://m.edsoo.ru/

32 XUMHUYECKHUX 31eMeHToB JI. U. X9FINR3U8
Menneneena

53 | Ilepuonpl, rpynimsl, HOATPYTIIIbI ttps.//m.edsoo.n/

NOMWWIRXN

54 Ctpoenune atomoB. CocTaB https://m.edsoo.ru/
aTOMHBIX saep. M3oTomnbl IMUDOMRSH
CrtpoeHue 371eKTPOHHBIX

55 000JI04€K aTOMOB 3JIEMEHTOB https://m.edsoo.ru/
[Tepuonuueckoit cucremsi /. 1. T95YNVEB2
Menneneena
XapakTepucTuKa XUMHIECKOTO

56 DJIEMEHTA 110 €r0 MMOJI0KEHHUIO B https://m.edsoo.ru/
[Tepuonuueckoit cucreme /1. U. YIP04OMDX
Menpeneena
3nauenue [lepuonnyeckoro

57 3aK0HA IS pa3BUTHA HAYKH U https://m.edsoo.ru/
npaktuku. . 1. MenaeneeB — SZD8XEQ0P
y4EHBIN, TIEJAroT ¥ TpakIaHuH
PesepBHeIil ypok. O600IeHNEe 1

53 CUCTeMAaTH3alus 3HAaHUH / https://m.edsoo.ru/
Bcepoccuiickas npoBepodHast ZCQTRPO8Y
pabota

59 | KonrponwsHas pabota Ned o teme https://m.edsoo.ru/

«Ctpoenue aroma. XuMudeckas
cBsi3b» / Beepoccuiickas

FTIZE99WFE




IpoBepoyHas pabora

DNEeKTPOOTPUIIATETHLHOCTD

https://m.edsoo.ru/

60 ATOMOB XMMHYECKUX BJIEMEHTOB ! HZA110EDS
61 | Honnas xuMudeckas CBI3b 1 Ape ik,
3SYIRJKVI
2 KoBasienTHas nonspHas i https://m.edsoo.ru/
XUMHUYECKas CBA3b EOL3MT2AE
63 KoBanentHas HenonsspHas i https://m.edsoo.ru/
XAMHUYECKas CBA3b 9YVR3FUXI
64 | CreneHb OKUCIICHHS 1 Bt Phedsouu
RA6CVXM66
65 OKHCIUTEIBHO- i https://m.edsoo.ru/
BOCCTAHOBUTEIIBHBIE PEAKITUN ZXNCAT7DOZ
66 | OxuCIUTEIN U BOCCTAHOBUTEIIN 1 AP b,
QPS4675PU
PesepBHEIil ypok. O600ICHHE 1
67 CHCTEMAaTH3aINs 3HAHUH 10 TeME | https://m.edsoo.ru/
«Ctpoenne atoMa. XuUMHUYECKast 4RH7M35NF
CBSI3b)
68 PesepBHblil ypok. O60011eHue u i https://m.edsoo.ru/
CHCTEeMaTH3alus 3HaHUH 7DNRBZ948
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KUIIACC

Ne KosunuecTBO YacosB
DJIEKTPOHHBIE
Hara nudposeie
n | Tema ypoka KonTposbHbie IIpakTu4yeckue
Bcero U3YYeHHS o0pa3oBaTe/bHbIE
/ paboThbI paGoThI
pecypcebl
n
[lepuoanueckuii 3aK0H.
Ilepunonnueckas cucrema I https://m.edsoo.ru/
XMMHUYECKHX 3JIeMEHTOB /1. ECRKA90OAY
N. Menneneena
3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB I https://m.edsoo.ru/
XHUMHUYECKHUX 3JIEMECHTOB GNJPEROFB
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u
HOMEHKIATYDA 1 https://m.edsoo.ru/
yp WTOI1WRA2Q
HEOPraHWYECKUX BEUIECTB
Bunn xuMu4eckou cBSI3U U
TUIBI KPUCTAIITNYECKIX 1 ittps://Mm.eds00.1/
! KP UI4Y5CFRV
pELETOK
Konrponsnas padora Nel
o teme «IloBTopenue u
IvEIICHIe SHAHM ) ] https://m.edsoo.ru/
yry J4XSZN212
OCHOBHBIX Pa3/IEIOB Kypca
8 xitacca
Knaccudukanus 1 https://m.edsoo.ru/




XUMHYECKHUX PEAKIUH 0
pa3IMYHBIM MPHU3HAKAM

X8XAETE2)J

[TonsTHE O cCKOpOCTH
XUMHUYECKON peakivu.

https://m.edsoo.ru/

! ITonsaTne 0 rOMOTCHHBIX U 6VLXCYY7N
FETEPOTreHHBIX PEAKIUAX
[ToHsiTHE O XMMUYECKOM
paBHOBecuH. DakTopkI,

2 BJIMAIOIINE HA CKOPOCTH https://m.edsoo.ru/
XUMHUUYECKON peakinu 1 H4FH7NZNM
MOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS
OKucIuTEIBHO-

9 O — https://m.edsoo.ru/

648V 11026
peakuuu
Teopus

10 AIEKTPOIUTUYECKOU https://m.edsoo.ru/
nucconuanyu. CHIIbHBIE U 2KCYCLZ16
cl1abble IEKTPOIHUTHI

1 HNoHuHbIe ypaBHEHUS https://m.edsoo.ru/
peakiuit VN2SBONIR
XUMHUYECKHE CBOMCTBA
KHCIIOT U OCHOBAHUH B

. https://m.edsoo.ru/

12 | cBere npenacTaBieHu 00

AIEKTPOTUTHICCKOM
UCCOLIHAINA

8HH81YVXI




XUMHUYECKHE CBOMCTBA
COJIell B CBETE

https://m.edsoo.ru/

13 MIpeACTaBICHUI 00 ) ETD50TS4G
BIIEKTPOITUTAYECKON
JUCCOIUAIN

14 ITonsiTnEe 0 ruapoan3e https://m.edsoo.ru/
coJieit 9JFRAVESW

15 O06o00meHue n https://m.edsoo.ru/
CHCTEeMAaTHu3alus 3HaHUH FEEIZRMBG
[Tpaktuyeckas padora Ne 1.

16 «Permienue https://m.edsoo.ru/
SKCHECPUMEHTAIILHBIX IJVXTFHIT4
3a1a9»

Kontponbnas pabora No2
[0 TEME

17 «DNEKTpOIUTHYECKAs https://m.edsoo.ru/
JUCCOLIMALIINS. 9RKLZDNUX
XUMUYECKUE PEAKIIUU B
pacTBopax»

OO1as xapakTepucTUKa

18 rajoreHoB. XUMHUYECKHE https://m.edsoo.ru/
CBOICTBA Ha MIPUMEPE NNYKYZF12
xJjopa
Xopooaopon. ConsiHas

19 KHUCIIOTa, XUMHYECKHE https://m.edsoo.ru/

CBOWCTBA, MOJIyYEHHE,
MPUMEHEHUE

CWVSHCD2M




[IpakTrueckas padora Ne 2
o teme «Iloxyuenue

https://m.edsoo.ru/

20 COJISTHOM KHCJOTHI, PVEXIYWEG
W3y4YEHHUE €€ CBOMCTB»

Beruucnenus no

1 YPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/
peaKkuui, eciii OJUH U3 4BISHO70F
pEeareHTOB JIaH B H30BITKE

) OO0mas xapakTepucTuKa https://m.edsoo.ru/
aneMeHTOB VIA-rpynmnsl VMWKERSEP
AnoTponHbIE
MoIU(UKAIIH CEPHIL.

73 Haxoxnenue cepsl u €€ https://m.edsoo.ru/
COEAMHEHUI B IPUPOJIE. CX10EU8PO
XUMHYECKUE CBOMCTBA
cepsl
CepoBoiopo/1, CTpOEHHUE,

24 Q)Hinqef:[mi)ezl[/l Xninqecxne htips:i/m.cdsoo.rul

3 ECGX2B40W
CBOMCTBA
Oxcunppl cepsl. CepHas

75 KHCIIOTa, GU3HUECKHUE U https://m.edsoo.ru/
XHUMHUYECKHE CBOMCTBA, ULRFLCHH1
MIPUMEHEHUE

26 XHUMUYECKHUE PEaKIIHH, https://m.edsoo.ru/

JIKAIIE B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a
TIOJTYYCHHUS] CEPHOU

H7FT3NON4




KHUCJIOTBl. XUMUYECKOE
3arpsi3HEHUE OKPYXKaIOIIEn
Cpezbl COeIMHEHUAMU CEPBI

Briuncienne MaccoBoi

https://m.edsoo.ru/

27 JIOJIM BBIXOJIa MPOIYKTA HSIE1S6WN
peaxkuuu Ho-L10OWN
OOm1as xapaKTepuCTHKa
3JIEMEHTOB V A-rpynibl.

)3 A https://m.edsoo.ru/

30T, paCIpOCTPaHEHHUE B WAHRMBO76
npupoze, Gpu3ndeckue u
XUMHYECKHE CBOMCTBA
AMMHUaK, ero pu3nvecKre
29 U XHMIHECKIE CBONCTBA https://m.edsoo.ru/
CCIHe CBOHCTEA, HZAYESF13
[I0JIy4YE€HUE U IPUMEHEHUE
[TpakTuueckas pabora Ne 3

30 o teme «llomyuenune https://m.edsoo.ru/
aMMHaKa, U3y4eHHUe ero JORP64IF]
CBOKCTBY
A3oTHasg kuciora, eé€

31 https://m.edsoo.ru/
cpmflqecxne U XUMUYECKUE UIDYEDMYE
CBOICTBa

32 | Hcnonb3oBaHUE HUTPATOB https://m.edsoo.ru/

M COJIeH aMMOHHUSA B
KaueCTBE MUHEPATbHBIX
ynoOpeHuit. XuMu4deckoe
3arpsA3HEHHUE OKPY KaroIen
CpeJibl COeTMHEHUSIMU

SHBKCIQCB




a3oTa

docdop. Oxeun pochopa
(V) 1 dpochopras kucora,

https://m.edsoo.ru/

33
(bu3HYecKue U XUMHYECKIE GDQJSO3WP
CBOMCTBA, IIOJIy4YCHUE
Hcnonb3oBanue pocdaron
B KQ4€CTBE MUHEPAJIbHBIX

34 oOpeHuii. 3arpsi3HEHNE hutps://m.eds00.1u/
YAODPEHHH. Sarp UAZ3HU65V
IIPUPOJIHOM cperbl
dbocharamu
Yraepon,

35 paclpocTpaHeHue B https://m.edsoo.ru/
npupoze, Gpuzndeckue u DWOM6SUUL
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepojaa, ux
buznyecKkue 1 XUMUYECKHe

36 . 5 https://m.edsoo.ru/
CBOMCTBA. DKOJIOTUYECKHE OXOAPGNCF
po0OJIeMBbI, CBSI3aHHBIE C
okcuaoMm yriepoaa (IV)

37 YronbHas KUciaoTa u €€ https://m.edsoo.ru/
coJ O0HQHDG6IPA
[TpakTnueckas padora Ne 4
o teme "l[lonydenue

https://m.edsoo.ru/
38 YIJIEKUCIIOTO Ta3a.

KavecTBeHHast peakius Ha
KapOoHaT-roH"

G2HZXQGC8




39

HepBOHaanLHBIe IIOHATUA
00 OpraHuYecKux
BEIIECTBaX KakK O
COEIMHEHMSIX YTIIepoaa

https://m.edsoo.ru/
30TIZ109Z

40

Kpemnuii u ero
COEIMHEHHUS

https://m.edsoo.ru/
75JXNHOI8

41

ITpakTrueckas padora Ne 5.

Pemenue
AKCIIEPUMEHTAIBHBIX 3a7a4
o TeMe «Baxkueiimme
HEeMeTaJJIbl ¥ uX
COCIIMHCHHUS

https://m.edsoo.ru/
O7E8DOD7Z

42

Konrponbnas padora Ne3
1o teme «Baxueimue
HEMETAIIJIBI U UX
COETUHEHMSD)

https://m.edsoo.ru/
S85J9UGH3

43

OO1mas xapakTepucTUKa
XAMHYECKHUX 3JIEMEHTOB —
MeTaJjioB. MeTandeckas
CBSI3b M METaJINYECKas

KpUCTaJUIMYECKasl PEeIIETKa.

dusnueckue cBoiicTBa
METAJIOB

https://m.edsoo.ru/
XKIGYPCO1

44

XHUMHYECKHE CBOMCTBA
METaJJIOB.
DAEKTPOXUMHUUYECKUH PsIZT
HaIpsKEHUN METaJIOB

https://m.edsoo.ru/
ZTYRNPAEW




OO061mue crioco0sl
MOJTyYEHUSI METaJIIOB.
CmiaBel. Beiaucinenus mo

https://m.edsoo.ru/

45 ypaBHteI/ISIM XUMHAYECKUX GS4GDODD
peaKkuui, eciid OJUH U3
pEareHTOB COJICPKUT
MpUMeCcH

46 [TonsiTHE 0 KOppO3UN https://m.edsoo.ru/
METAJLJIOB 4FIGDOWOW

https://m.edsoo.ru/

47 IIlenounkie MeTaIbI X1B4BPUW?

48 OKCHUIBI ¥ TUAPOKCHUIBI https://m.edsoo.ru/
HATpUA U KaJIUA 4DX0G3U9
[IlenoyHo3eMeNbHBIC

49 . https://m.edsoo.ru/
MeTaJ'IJ:I’BI KaJIbIIUHA U REOCDYOK6
Maraum

50 Baxueiinme coenuHeHUS https://m.edsoo.ru/
KaJabLus CJR96CMZA

51 O060011eH1E U https://m.edsoo.ru/
cucTeMaTHu3alus 3HaHui O5PXGGI1BE

57 JKécTkocThb BOILI U https://m.edsoo.ru/
CIOCO0BI €€ yCTpaHEeHus WFMBFTTTP
[TpakTuueckas padorta Ne 6

g https://m.edsoo.ru/

53 o teMme "JKECTKOCTE BOJIBI

Y METOJIbI €€ yCTpaHeHus "

NF1ROKB8J

54

AroMUuHUMN

https://m.edsoo.ru/




9ZJ8RDITV

AmM@oTepHbIe CBOWCTBA

https://m.edsoo.ru/

55
OKCHJIa M THAPOKCHIA NISKITOJS

https://m.edsoo.ru/

56 | IKemeso F20NJR5SR
OKcHIbI, THAPOKCUIBI H

57 A I[I(’H) A https://m.edsoo.ru/
COJIU JKeje3a U JKejie3a IRTUBLAMP
(I11)

58 O0001meHne n https://m.edsoo.ru/
cucTeMaTH3alus 3HaHUI NAON6HGKZ
ITpakTrueckas padora Ne 7.

Pemenue

59 DKCHEPUMEHTAJIBHBIX 3a]1a4 https://m.edsoo.ru/
o teme «Baxueiimnne ZN7G0QSMX
MeTaJIJIBl M UX
COCIMHCHHUS
Brruncnenus o
YPaBHEHUSM XUMUYECKUX
peakuuii, eciiu OJUH U3

60 peareHToB /1aH B H30bITKE https://m.edsoo.ru/
WU COJIEPKUT IIPUMECH. AYD2HESIY
Brruncnenust MaccoBoit
JIOJIU BBIXOJIa MPOIYKTA
peakuuu

61 O0001menne n https://m.edsoo.ru/

cucTeMaTu3anusa 3HaHUU

B8T9VTKOP




Kontponbhas padota N4
62 no TeMe «BaxxkHeiinme 1 https://m.edsoo.ru/
METaJIJIBI U UX 703C804GN
COCITUHEHUA»
Bemectsa u marepuassl B
63 . | https://m.edsoo.ru/
MOBCEIHEBHOU KU3HUA OF32JMTO
yeJoBeKa
64 XHUMHUYECKOE 3arpsA3HEHUE | https://m.edsoo.ru/
OKpY>KaroIleu cpeibl 9ANGYEYQI
65 Ponb xumuu B pereHuu I https://m.edsoo.ru/
HKOJIOTUYECKUX MPOOIIeM 180Q203Y28
PesepBHEIT YPOK.
66 06 g P 1 https://m.edsoo.ru/
ODMICHHE 1 § DT1BASS5U4
cucTeMaTu3anus 3HaHUI
Pe3epBHEINI YPOK.
67 06 (15) P 1 https://m.edsoo.ru/
ODHICHHE 1 . P5S2TJZNXV
cucTeMaTH3alus 3HaHUI
Pe3epBHEIN YPOK.
63 06 g P 1 https://m.edsoo.ru/
ODIICHHE 1 5 TMK36TIZG
cucTeMaTHu3ausd 3HaHui
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJIbHOI ITPOT'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTaThl 0CBOCHHSI OCHOBHOM 00pa3oBa
NpoBepPsIeMOro
OCHOBHOTI'0 00111er0 00pa3oBaHMA
pe3yabTara
1 [To Teme: «IlepBoHauanbHble XUMUUYECKHE TOHITHS
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUH: aTOM, MOJIEKYJa,
BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOIHOPOIHAA),
aTOMHasT W MOJEKYJSIpHAas Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJI
1.1 XUMHUYECKOTO AJIEMEHTAa B COSIMHEHUH, MOJISIPHBINA 00BEM, XUMHUYECKas pea
peaKkUMy COCAVMHEHMS, PpEaKIUH pa3JIoKEHHUs, pEeaKIUH 3aMelleHUs,
SHIOTEPMUYECKUE PEAKIINH, TEIIOBOM AP (PEeKT peakiuu, pacTBOp, MAacCOB
KOHIIEHTpAIs) B pacTBOpE
12 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATHH U IPUMEH
' BELIECTB M MX IPEBPAILCHUIM
13 UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBiieHUs (OpMyI Belle
' peaxiuii
1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMSI MacChl BEILECTB, IOCTOSHCTBA C
' y4EeHusl, 3aK0Ha ABOTapo
1.5 OTIPE/IETISATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSAX
L6 KJIaccu(UIMPOBaTh XUMHUYECKHE peakiuu (0 YHCIY M COCTaBy y4dacTBY
' TemoBoMy 3G dexry)
1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (popmyIie coeMHEH
1.9 BBIUUCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE
110 IPUMEHATh €CTECTBEHHOHAyYHbIE METOJbl IO3HAaHUS — HaOJOJIEHHE,
' AKCIIEPUMEHT (peaibHbIN U MBICIICHHBII)
2 Ilo Teme: «BaxxHenme npecTaBUTeNI HEOPraHNYECKUX BEIECTB)
2.1 pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: OKCU, KHCIIOTa, OCHO
2.2 OTIpEeEIATh MPUHAIJIEKHOCTh BELUIECTB K OIPEIeIEHHOMY KJIacCy COEAMHEH




2.3

KJ'IaCCI/I(bI/II_[I/IpOBaTI) HCOPraHNMYCCKUC BCIICCTBA

24

XapaKTCpU30BaThb (OHI/ICBIBaTL) O6IJ_II/I€‘ XHUMHUYECKHE CBOMCTBA BEIECCTB pas

OIMMCAHUC MTPUMEPaAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMU

2.5

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX KadCCTBC

MMPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClleZIoBaTh IMpaBUJIaM TOJb30BAHUS XMMHYECKOH MOCyZoi U Jlaboparop
npaBuUiIaM OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMH I
XMMUYECKUX ONBITOB IO MOJYYEHHUIO U COOMpaHMIO Ta3000pa3HBIX Bell
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIEIEHHON MacCOBOM JI0JIEN PacTBOPEH
IIPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB

MHIUKATOPOB (JIakMyc, (heHOoIPTaTICHH, METUIOPAHXK U JAPYTHE)

2.7

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKON peakluu

ITo teme: «llepunoanyeckuii 3axkoH u llepuoauyeckas cucreMa XUMUYECKUX

CTpOCHI/Ie aTOMOB. XMMHUECKas CBA3b. OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC

3.1

PaCKpbIBATb CMBICII OCHOBHBIX XHUMHYCCKHUX TIOHSTHI: AAPO aToMa, SJICKT
Op6I/ITaJ'H>, paauyCc artomMa, XUMHYCCKasA CBsA3b, IOJAPHAA W HCIL
QJICKTPOOTPULATCIILHOCTb, MOHHAA CBA3b, MOH, KATUOH, AHUOH, CTCIICHb OKU

3.2

KﬂaCCI/I(bI/IIII/IpOBaTI) XUMHNYCCKHE 3JICMCHTBI

3.3

OINMUCHIBATh U XapaKTepu3oBaTh TabnuuHyro (opmy I[lepuoandeckoit cuc
pa3nuyaTh MOHATHS «TJaBHas MoArpymnmna (Arpymnma)» U «mobodHas MOATr
«0OJIBININEY TEPUOJIBI

3.4

packpsiBaTh cmbica Ilepuogmueckoro 3akona J[.M. Menneneesa:
HepI/IOI[I/I‘ICCKOI\/JI 3aBHCUMOCTH CBOMCTB XHMMHYECKHUX DIIEMEHTOB OT HX

CUCTEMCE

3.5

COOTHOCUTH OOO3HAYeHMsA, KOTOpble HMetoTcs B Tabnuue «llepuoan
anemeHToB J[.M. MeHaeneeBay» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS

(coctaB u 3apsy spa, o0IIee YUCIIO SJIEKTPOHOB U PACIIPENCIICHHE UX T10 AT

3.6

OIpeaAcIATh CTCIICHD OKWCJIICHUA 2JICMCHTOB B 6I/IHapHI>IX COCANHCHUAX

3.7

OIPCACIIATL BU XUMHYCCKOM CBSI3HU (KOBaJIeHTHaH u HOHHaH) B HCOpPIraHHU4C

9 KUIIACC

Kox nposepsiemoro
pesyJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUsSI OCHOBHOI 00pa3o
OCHOBHOT'0 00111er0 00pa30BaHusA

1

ITo Teme: «BemecTBo 1 XUMUYECKas peakLus»

1.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX MOHSTHH: pacTBoOp,




QJICKTPOJIUTHYCCKAA Aucconuanus, pCakiiuu HMOHHOI'O O6M€Ha, KaTaJlnu3
06paTI/IMBIe u HeO6paTI/IMBIe p€aknunu, OKHCIHUTCIBbHOBOCCTAHOBUTEC
BOCCTAHOBUTECIIb, OKHCJICHHE W BOCCTAHOBJICHUC, aJIJIOTPOIIMA, aM(b
(KOBaJ'IeHTHaH, HOHHasi, MeTaJ'IJ'II/I‘leCKaﬂ), KpUCTAJUINYCCKAA peméTKa,
pe€aKuuun

1.2

HWITIOCTPUPOBATH B3aMMOCBA3bL OCHOBHBIX XHUMHUYCCKHUX MOHATUH H
OIIMCaHHUH BCHIICCTB U UX npeBpameHHﬁ

1.3

COCTaBIISITh ypPaBHEHUS AJIEKTPOJUTUYECKONW JHCCOLMALUU KHCIOT,
COKpaIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMeHa

1.4

pPacKpbiBaThb CYHIHOCTH OKHCJIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX PCEaKIn

AIIEKTPOHHOTO OallaHCca 3TUX peaKiuit

1.5

IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PeaKkLuu

ITo Temam: «HemeTamisl U UX coeqUHEHUA» U «MeTajuibl U UX COeIUHEH

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTL) O6H_II/IC n CHCI_II/I(I)I/I‘-ICCKI/IG XUMHUYCCKUC
BCIICCTB, MOATBCPIkKJAAA OIMMCAHUC ITPUMCPAMU MOJICKYJIAPHBIX U HOHHBI
XUMHUYCCKUX peaKI_H/Iﬁ

2.2

COCTAaBJIAThL YpPaBHCHHA peaKHHﬁ, MOATBCPKAAIOMIUX CYHICCTBOBAHUC
BCIICCTBAMHU PA3JINYHBIX KJIaCCOB

23

IMPOTrHO3HUPOBATH CBOIMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCH
XUMHUYCCKUX HpeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX

24

cleloBaTh MpaBWJIaM MOJIb30BaHUS XUMHUYECKON MOCYJI0M U jaboparop

MpaBwJIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
XUMHUYECKHUX OMBITOB IO IMOJIYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BE

rasa)

2.5

NPOBOJIUTH PEAKIMH, TOATBEPKAAIONINE KAYeCTBEHHBIM COCTaB pasi
OTIBITHBIM MyTEM XJIOpUA-, OpoMuz, nonua, kapobonar, docdar, cumu
KaTHOHBl aMMOHHS, HMOHBI HM3yYEHHbIX METaNIOB, MPUCYTCTBYIO

HCOPTaHNYCCKUX BCIICCTB

ITo Teme: «XuMuUs 1 OKpY’KarOLIas cpeiar»

3.1

pacKpbIBaTh CMbICII OCHOBHBIX XuMUuyeckux nonsatui: I1JIK BemecTsa; k

3.2

HpI/IMerlTB OCHOBHBEIC OHepaHI/H/I MBICJ'II/IT@J'II)HOf/i OCATCIBbHOCTU —
0000111eHIE, CUCTEMATH3AIINIO, BBISIBJICHUE MPUINHHO-CIEACTBEHHBIX C
BCIIICCTB U XUMHNYCCKUX peaKum‘/'I; eCTeCTBeHHOHay‘—IHI)Ie METOABI ITO3HA

MOJIEJTMPOBAHHUE, SKCTIEPUMEHT (peaibHbIM U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

HepBOHa‘-IaHBHBIG XUMHNYCCKUEC ITOHATHUA

1.1

[Tpenmer xumuu. Ponp XuMHM B )KU3HU Y€JIOBEKa. XUMHS B CUCTEME HayK. Tena u B

BCIICCTB. ArperaTHoe COCTOSIHHC BCIIICCTB

1.2

[TonsiTue 0 MeToax mo3HaHusl B XuMuu. Yuctele BemniecTBa U cmecu. CriocoObl pasze

1.3

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKUE 3IeMEeHTbl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
ATOMHO-MOJIEKYJISIPHOE YUEeHHE

1.4

Xumnueckas (opmyna. BaJeHTHOCTh aTOMOB XHMHUYECKHX 3JEMEHTOB. 3aKOH
OtHocuTenbHast aToMHasi Macca. OTHOcHUTEIbHAsT MOJIEKyJIApHas Macca. MaccoBast

COCAMHCHNH

1.5

KomnuectBo BCIICCTBA. Mons. MOHﬂpHaﬂ Macca. BzanmocBs3b KOJIM4EeCTBAa, MAaCCHhI

BenlecTBa. Pacu€rel o opmynaM XMMHUUYECKUX COCTUHEHHIA

1.6

duzndeckne U XUMHUYECKUE SBICHUS. XHUMHUUECKas pCakuusa u eé IMPU3HAKH. 3ako

Xumunyeckue ypaBHeHus. Kitaccupukanys XuMHUUeCKUX peakiui (COequHEHMs, pa3i

1.7

XUMUYECKUI SKCTIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH MOCYI0H, ¢ paBuiIaMu pado
oOpaiieHust ¢ J1abopaTOpHBIM O0OpYJIOBaHHEM, H3y4YeHHE U omnucaHue ¢u
HEOPraHUYECKUX BEIIeCTB, HaOmoqeHe pu3nueckux (TIaBJIeHHE BOCKA, TasHHUE JIb]
KUIIEHUE W KOHJEHCAIMsl BOJABI) W XHUMHUYECKUX (TOpPEHHE CBEYH, IMPOK
B3aMMOJICHICTBHE Mella C KUCJIOTOW) SIBICHUH, HaONIOJIeHWE U OIMUCaHHe MpPHU3H
peakiuil (pas3nokeHue caxapa, B3aUMOJCHCTBHE CEpPHON KHUCIOTHI C XJIOpUIOM O
meau(ll) mpu marpeBanuu, B3auMoeiicTBue >kene3a ¢ pactopoM conu menu(ll), u
cMmeceil (C TOMOIIbI0 MarHuTa, PUILTPOBAaHUE, BhIMTAPUBAHUE, TUCTHIUISIIHS, XpOMaT
MOBApEHHOW CONM, HAOMIOJIEHUE U OIUCaHHE pPe3yJbTaTOB MPOBEICHHS OIbI
COXpaHEHHUs MACChl, CO3/IaHHE MOJIeIe MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxnelimme npencTaBuTeNM HEOPraHMYECKNX BEIIECTB

2.1

Bo3ayx — cmeck razos. CocraB Bo3zayxa. Kuciopon — anmeMeHT M mpocToe Beliec
npupoze, puznyeckre U XUMHUYECKHe CBOMCTBA (peakuuu ropenus). Oxcuasl. [Ipu
NOJY4YEeHUs1 KHUCIIopoJa B JabopaTopuu M HPOMBIIIIEHHOCTH. KpyroBopoT ku
IJIOTPONHAs MOIUPHUKALMS KUCIOPOAA

2.2

TennoBoir >PHeKT XUMHUYECKOW peaklnud, TEPMOXMMHYECKHE YpaBHEHHUsS, DK30-
TomnuBo: yroib 1 MeTaH. 3arpsi3HeHHEe BO3/yXa, YCUJIEHHE TApHUKOBOTO 3 deKTa, p

2.3

Boznopox — snemeHT 1 npocroe BemecTBo. HaxoxkaeHnne Bogopoaa B npupoje, Gpusu




IIPUMEHCHUE, CITOCOOBI IMOJIy4YCHUS. Kucnots! 1 conmu
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MossipHbIit 00bEM Ta30B. Pacu€Thl 10 XUMHUECKUM YPaBHEHUSIM

2.5

dusnueckre cBOMCTBa BoJbl. Boma kak pactBoputenb. PacTtBopbl. HackimieHHbIe
PacTBopuMoOCTh BelecTB B Bojie. MaccoBasi 101sI BELIECTBAa B PacTBOpe. XUMHUECK
Ponb pacTBOpOB B MpHpo/e U B JKU3HMU 4elloBeKa. KpyroBopoT BOABI B MPHUPOJE.
OxpaHa ¥ 04HMCTKa PUPOIHBIX BOJ]

2.6

Knaccudukarus Heopranndeckux coenunenuit. Oxcuapl. Kimaccupukanus okcuaon
KHUCTIOTHBIE, aM(OTepHbIe) U HeconeoOpasyromue. Homenkinatypa okcuaoB. Ousmy
okcuoB. [loyueHne okcugoB

2.7

OcHoBanus. KHaCCI/I(I)I/IKaI_[I/IH OCHOBaHHUM: MIENIOYN U HEPaCTBOPHUMBIC OCHOBAHH

Pu3nvecKre U XUMUYECKUE CBOKMCTBA OCHOBaHUM. [loryuenne ocHoBaHUM

2.8

Kucnotsl. Knaccudpukanust kucinor. Homenknatypa kucinor. Ousudeckue U XUM

aktuBHOocTH MeTasuioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenkuarypa coneil. @u3nuecknue u XuMu4deckue cBoicta coiueil. [lonyden

2.10

I'eneTndeckas CBSI3b MCXKY KlIacCaMU HECOPTaHNUYCCKUX COCIII/IHGHI/Iﬁ

2.11

XHUMHYECKUN DKCIEPUMEHT: KAa4eCTBEHHOE OIPEACICHUE COJEPKAHUSA KHUCIIO
coOupaHue, pacro3HaBaHEe U U3yYeHHE CBOMCTB KUCIOPOAa, HAOII01eHUE B3aUMO/
Y YCIIOBMSI BO3HUKHOBEHMS M MPEKpallleHUsl ropeHus (1moxapa), 03HaKOMJIEHHE C O
UX CBOMCTB, MOJyYeHHUE, COOMpaHHE, pAaclO3HABAaHHE M U3yYeHHE CBOWCTB BOAOPO,
Bojtoposia ¢ okcuaoM meau(Il) (Bo3MOXKHO HCHOJIB30BAHHE BUIEOMATEPHATIOB), H
KoJIn4ecTBOM | MoJb, HCCeloBaHHE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MacCOBOM JOJIEH pacTBOPEHHOIO BEI
MeTaJulaMH (HaTpUEeM M KajbIeM) (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPUAIIOB),
U IIeJNOoYed C MOMOIIBbI0 MHIMKATOPOB, MCCIEJOBaHUE OOpA3LOB HEOPTaHUYECKUX
HaOJr0/IeHUe U3MEHEHHs OKPACKHU MHAMKATOPOB B PaCTBOPAX KHUCJIOT U LIEN0YeH, u3
menu(Il) ¢ pacTBOpoM cepHOW KHCIOTBI, KHCIOT C MeETalJIaMH, peakuui
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO MeTaula JPYruM W3
HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHeuIme Ki1acchl HEOPraHUYECKUX COECIUH

Ilepnonnuecknii 3akoH u Ilepnonnueckas cuctema XumMudeckux 3ineMeHToB 1.1, Me

Xumndeckas cBa3b. OKHUCINTEIHHO-BOCCTAHOBUTEIIHLHEIC pCaKknuun

3.1

HepBLIC IIOIIBITKH Knaccmbmcaunn XUMHUeCKUX djieMeHToB. [loHsATHE O rpynmax cx
IECJIOYHO3CMCIIbHBIC MCTAJIJIbI, I'AJIOTCHBI, THCPTHBIC FaSLI). 9H€M€HTBI, KOTOPLIC 00

TUIPOKCHJIBI

3.2

Ilepnonnuecknii 3akoH. [leproauueckas cucreMa XUMHYECKUX 3i1eMeHToB .M. Me

JUIMHHONeproiHas ¢opmbl Ilepuonnyeckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB

rpynnbl. @U3NUECKHil CMBICI OPSAIKOBOrO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI 31

3.3

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oromnsl. DnekTpoHbl. CTpoeHHE 3




nepBbix 20 xumuyeckux sneMeHToB [lepuonnueckoit cuctemsl .M. Menaeneena.
3JIEMEHTa Mo ero noyioxkenuto B [lepuoanueckoit cucreme [1.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHMsS paauyca aToMOB XMMHMUYECKHX DJIEMEHTOB, METall
CBOICTB IO rpynnam M nepuogam. 3HaueHue [lepmonmueckoro 3akoHa u Ilepuon
AJIEMEHTOB JUJIs pa3BUTHs HAYKU U npakTuku. [I.11. Mennenees — yu€HbIil ¥ rpaxki1aH

3.5

Xumuyeckasi cBsi3b. KoBajeHTHas (mojisipHass M HEMOJSpHAsl) CBSI3b. JEKTPO
sneMeHToB. loHHas CBsI3b

3.6

Crenenb okuciaeHus. OKHCIMTEILHOBOCCTAHOBHUTCILHBIC peaKknuu. Hpoueccm

OKHCIINTEIIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUHN OKCIICPUMCHT: U3YUCHHUC 06pa3u013 BCIICCTB MCTAJIZIOB U HEMCTAJIIO
OHUHKa C pacTBOpaMH KHCIIOT U menoqeﬁ, MMPOBEACHUEC OIBbITOB, HUIIJIFOCTPHUPYIO
BOCCTAaHOBUTCJIBHBIX peaKHI/Iﬁ (ropeHHe, PCaKInn pa3jIOKCHUA, COC,Z[I/IHGHI/ISI)

9 KUIIACC

Kox

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

BemectBo n xumundeckas peakuus. [losropenue

1.1

Ilepnonnueckuil 3akoH. Ileproanyeckas cucreMa XMMUYECKHX 3iieMeHTOB JI.1.
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX II

COEIMHEHHI B COOTBETCTBUU C MOJ0KEHUEM 3JIeMeHTOB B [lepronnueckoil cucreme

1.2

CrpoeHnue BelecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
OT TUNA KPUCTAIUIMYECKON PEIIETKH M BHJIa XUMUYeCKO# cBs3u. Kimaccudpukanus u
BeLIECTB (MEXIyHapoaHas U TpUBHAJIbHAs). XMMUYECKHE CBOMCTBA BELECTB, OTHO

HCOPTaHUYCCKUX COC,Z[HHCHI/Ifl, TCHCTUYCCKAs CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XMMHUYECKUX peakUuil MO pa3IMYHBIM MpU3HAKaM (IO YHCIY U CO
BELIECTB, M0 TEMJIOBOMY 3P (EKTy, 0 U3MEHEHHUIO CTENEHEH OKUCIEHUS XUMUYECKU
[0 yYacTHIO KaTallu3aTropa). DK30- U SHIOTEPMHUYECKHE DPEAKIHH, TePMOXUMHUY

CKOPOCTH XMMHYECKON PEaKINH

1.4

[TonssTue 00 OOpaTUMBIX M HEOOpaTHMBIX XUMHUYECKHMX peakuusax. [lonstue o
peakuusax. [loHsaTHe 0 XuMHUUEeCKOM paBHOBeCHM. DaKTOpbI, BIUAIOIIME HA CKO

MOJIOKCHUEC XUMHUYCCKOI'0 PAaBHOBCCHUSA

1.5

OKHCIUTENHbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, 3JIEKTPOHHBIM OallaHC OKUCIUTEIhH
CocraBiieHue ypaBHEHUN OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA C HCIOJIb3
OanmaHca

1.6

Teopust ANEKTPOIUTUUECKONW JUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.

aucconyanv BEIIECTB C PAa3JIMYHBIMU BUAAMHU XUMHYecKor cBs3u. CreneHn AucC




ANEKTPONUTHL. Peaknuu HOHHOrO oOMeHa. YCIOBHUS MPOTEKaHUs peakuui

COKpalIEHHbIE MOHHBIE ypaBHEHHs peakuuid. CBONCTBA KUCJIOT, OCHOBaHHUM U CO
AIIEKTPOJIMTHUECKON Aucconuanyy. KauecTBeHHbIe peakiuu Ha HOHbI. [loHsATHE O TH

1.7

XHUMHUYECKUMN 9KCIICPUMCHT:. O3HAKOMIICHHUC C MOACIIEIMU KPHUCTAJTINIMICCKUX peméT
MCTAIJIOB U HEMCTAJIJIOB (Fpa(I)I/ITa )51 aJ'IMaSa), CJIOKHBIX BCIICCTB (xnopI/ma HaTpu
CKOpPOCTH XUMHYISCKOMN pCaknunu OT BO3ACHUCTBUSI Pa3INYHBIX (I)aKTOpOB; HCCIIC
pacTBOpOB  BCHICCTB, IIpoOLCCCa aAUCCONMANU KHUCIOT, menoyel ©u - cojel
BI/I,Z[GOMaTepI/IaJ'IOB); MMPOBCACHUC OIIBITOB, HWIUIIOCTPUPYIOHIUX IMPU3HAKH IMPOTCKA
(O6pa3OBaHI/I€ ocCajaKa, BBIICICHHUC Ira3a, 06p330BaHI/IC BOI[BI); OIIBITOB, HIUIFOCTPUPY
BOCCTAaHOBUTCIIbHBIX peaKL[I/Iﬁ (ropeHHe, pPCaKkiunu pasIoKCHUA, COGI{I/IHCHI/IH); p
BCIICCTB C ITIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbH

HemeTtannel 1 ux coeIMHEHUS

2.1

OO0mast xapakTepucTrka ranoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE
U (u3MuecKue CBOICTBa MPOCTBIX BELIECTB — TaJOr€HOB. XHUMHUYECKUE C
(B3aMMOJEHCTBHE C MeETajUlaMHu, HeMeTalulamMu, Ienoyamu). Xioposogopoa. C
CBOMCTBA, IOJy4YEHUE, NPUMEHEHHE. [lelicTBHE XJIOpa W XJIOPOBOAOpPOAA Ha Op

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OO6mas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHs a
okucneHusa. CtpoeHue U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIIO
MOIUGUKAIMKA KUCIOpoAa U cepbl. XHUMHUYecKue cBOHCTBa cepbl. CepoBoaop
XUMH4eckue cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
XMMUYECKHEe CBOWCTBa (0OIIME Kak MpeAcTaBUTENs Kilacca KHCIOT M crenuduy
JeKallye B OCHOBE NMPOMBIIUIEHHOIO CII0c00a MOIy4YeHUsI CEpHOM KUCIOThL. [Ipum
KadyeCcTBEHHasl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeJMHEHUH B ITpH
OKpY’Kalollel cpesibl COeAMHEHUSIMU cepbl (KUCIIOTHBIE JI0KIH, 3arpsi3HEHHE BO3[
NPEeOTBPALICHUS
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OOmas xapakTepucThka 3JeMeHTOB VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS A
OKHCIICHHA. A30T, pacmpocTpaHEHHE B MpuUpoje, (HU3MUECKHE U XHMUYECKHE C
npupoge. AMMHUAK, €ro (QHU3MYECKHe W XUMHYECKHE CBOWCTBA, MOJIYYCHUE U TIp
¢du3nueckue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHAs peakuusi Ha MO
e€ monydeHne, GU3NUECKUE U XUMHUYECKHE CBOMCTBA (00IIUE KaK MPEJICTABUTEIS KIT
Hcnonb3oBaHue HUTPATOB W COJIEH aMMOHHMS B KAa4eCTBE MHUHEPAIBbHBIX yA00pe
OKpY’KaIOIIeH Cpebl COSAMHEHHMSIMU a30Ta (KUCIOTHBIC JOXK/IHU, 3arpsi3HEHNE BO3IyX
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®ocdop, amnorponssie Moaubukanuu ¢docdopa, GuUMUECKHE U XUMHUECKUE CB

dochopHas kucnoTa, pusnyeckre M XUMHUYECKUE CBOWCTBa, mosydeHue. lcmoib
MUHEPATBHBIX YI00pCHHUIA

2.5

OOmas xapakTepuctuka 531eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpPOSHHS
OKHCIICHHS. YTJIEpoJ, aUIOTPOIHBbIE MOJM(HKAINHN, PACIPOCTPAHEHHE B IMPHUPO]




cBoiictBa. Ancop6uus. Kpyrosopor yriaepoaa B mpupone. Okcuabl yriepoaa,

CBOIICTBa, J€WCTBUE HA JKHUBBIE OPraHU3MBI, MMOTYYEHHE M MPUMEHEHHE. DKOJOTUY
okcuzioM yriaepoaa(IV); runoresa rinobanbHOr0 MOTEIUICHUS KJIMMaTa; HapHUKOBBI
e€ comiu, ux puU3NYecKue U XUMUYECKUE CBOICTBa, MMOyYeHre U nmpuMenenue. Kaue
noHnsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEJIbCK

2.6

HepBOHa‘-IaJ'IBHLIC MOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KaK O COCAUHCHUAX Yy
AlCTHUIICH, 3TAHOJI, TTIMICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB U XUMHUYECKOE CTpoOC
BA’XHBIX BCHICCTBAX: KHUPAX, 6€J'IK8.X, YTJIICBOJAAX — W HUX POJHU B KHU3HU YCIIO
OpTraHUYCCKUX U HCOPTaHNUYCCKUX COE€OUHEHMI

2.7

Kpewmuuii, ero ¢pusnueckrue 1 XUMUYECKUE CBONCTBA, OMyueHHe U npumeHenue. C
O6mue npexacrasneHus 06 okcunae kpeMuuss(IV) u kpemuueBoit kucnote. Cunuka
MeAMIIMHE, MPOMBIIIICHHOCTH. BakHelilne crpouTerabHble MaTepuajbl: Kepam
xene300eToH. [Ipobaembl 6€30MacHOT0 UCTIOIB30BAHUS CTPOUTEIHHBIX MaTEPHAIIOB

2.8

XVMMUYECKUN JKCIEPUMEHT: H3yuyeHUue oOpas3loB HEOPraHUYECKUX BEIIECTB,
NPOBE/ICHUE KAayEeCTBEHHBIX PpEaKIUil Ha XJIOPHI-MOHBI M HAONIOJIEHHE TNPU3H
oTpakaromue (u3nYecKkrne M XUMHYECKHE CBOMCTBAa TaJlor€HOB U UX COEIUHEH
BHUJICOMATEPHUAIIOB); 03HAKOMIIEHHE C 00pa3liaMy XJIOPUIOB (TaJOT€HUI0B); O3HAKO
COCJIMHEHUSIMH (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEpUAIOB); HAOIIOAEHUE MPO
JIEMCTBUEM KOHLEHTPUPOBAHHON CEPHOU KUCIIOTHI; U3YYEHUE XUMUYECKUX CBOMCTB
NPOBE/ICHUE KaYyeCTBEHHOW peakIH Ha Cyiab(paT-uOoH M HaONIo/leHHe NMpU3HaKa e
¢u3nUecKkuMU CBOHCTBaAMM a30Ta, (ocopa W UX COCAUHEHUI (BO3MOXKHO HCI
oOpa3uaMu a30THBIX M (HOCPOPHBIX YOOOpEHUil; MmoyyueHue, coOHpaHHe, PacIo
aMMMaKa; TPOBEJCHHE KAaueCTBEHHBIX pEaKUIuil Ha HOH aMMOHHS U (ocdar-u
IIPOTEKaHUsA, B3aUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MeEJIb
BUIEOMATEPHAJIOB); U3yUYEHUE MOJIENIeH KPUCTAUNIMYECKUX PEIETOK anmasa, rpadur
MPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTTIEM U YCTPOKC
coOupaHue, pacro3HaBaHHUE W H3yYE€HHE CBOMCTB YIJICKHCIOTO Ta3a; MpOBeleH
KapOOHAT- M CUJIMKAT-MOHBI U M3y4YCHHE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICH

MPOMBINIJICHHOCTH,; PCIICHUC DKCIICPUMCHTAJIbHBIX 3a/la4 110 TCMC «Baxneiine HeM

MeTanisl ¥ X COSAMHEHUS

3.1

0611_[351 XapaKTCPUCTHKA XUMHUYCCKUX JJICMCHTOB — MCTAJIJIOB Ha OCHOBAHHMU HX
cucreMe xumuueckux anemeHtoB J[.M. MenpaeneeBa u crpoenust atomoB. CTpoe
CBSI3b U METAJUIMYECKasi KPUCTAINTMYECKAs peIETKA. DIEKTPOXUMHUYECKUHN Psifl HATIP

3.2

®Ou3NYeCcKue U XUMHYECKHE CBONCTBA METAILIOB. O6H_II/I€ CIIOCOOBI MOJIy4YCHHUA M

METAl1JI0OB, OCHOBHBIC CIIOCOOBI 3alIUTBI UX OT KOPPO3HHU. CrnaBel (CTaJ'IL, YyTI'yH,
IMPUMCHCHHC B 6BITy 1 MIPOMBIIIJICHHOCTH
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[Ilenounble MeTaIUIBL: MOJOKEHNE B [leproauyeckoil cucteMe XMMUYECKUX JIIEMEHT

UX aTOMOB; HaxOXJAeHUE B Ipupoje. Puznueckue U XMuMUYECKHE CBOICTBaA (Ha Ipu




W TUAPOKCHUABI HATPUA U KaJIUA. HpI/IMeHeHI/Ie MICJIOYHBIX METAIJIOB U UX COCAUMHCHU

3.4

[IlenoyHo3emMeNnbHBIE METAIBI MATHUM U KaJIbLIUI: 1OJ0KeHUE B [leproanueckoit ¢
J.N. MenneneeBa; CTpOEHUE UX aTOMOB; HAaXO0XKJICHUE B npupose. PU3ndyecKue u X
KanpIus. Baknelme coeAMHeHNs KanbIus (OKCHU, TUAPOKCU, conn). XKECTKOCTh

3.5

ATIOMUHMI: TIONOKEHHE B Hepnomzmecxoﬁ CHUCTEMEC XMMHYCCKHX 3JICMCHTOB I[I/I
HaXOXKICHUC B IIPHPOAC. dOuspyeckne W XUMHYECKHE CBOWCTBA aTIOMHUHHA. AM
THAPOKCHUAA aJIOMUHUS

3.6

Keneso: nmonoxenue B Ilepuoguyeckoit cucrteme xumuueckux snemeHton J[.H.
HaxoxJeHue B npupoje. usznyeckue u XUMUYECKHE CBOMCTBA *kene3a. OKCUIb, T
skeneza(Ill), ux cocras, CBOMCTBA U MOTyYEHUE

3.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIJIGHHE C O0pasliaMi METaJUIOB M CILIABOB,

U3yueHHE pEe3yJIbTaTOB KOPPO3MU METANIOB (BO3MOXHO HCIIOJIB30BAaHUE BU]I
B3aUMO/ICHCTBHS OKCHUJIA KaJIbIMsI M HATPUS C BOAOH (BO3MOXKHO HCIIOJIb30BAaHHE BH
CBOWCTB KECTKOHM BOJIBI;, TpoIIecca TOPEHUs XkKejie3a B KUCIOPoe (BO3MOXKHO HCIT
NPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX PEAKIMii Ha WOHBI (MarHus, KajbIHs, ajl
xkeneza(lll), menu(Il); nabmromeHue W OMUCaHHE MPOLIECCOB OKpAUIMBaHUS ILIaM
KaJblis (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB); HcciaenoBanue amdo
ATIOMUHUSI U TUAPOKCHIA IWHKA; PEIICHUE SKCIECPUMEHTATIbHBIX 3a7ad 10 TeMe
COCIIMHEHUS»

X¥UMHS ¥ OKpYXKarolas cpeaa

4.1

Hosrie MaTCepHraJibl 1 TCXHOJIOTHUH. BemectBa u MaTcpuaJibl B MMOBCEIHEBHOM KU3H
be3omacHoe HCIOIB30BaHUE BEIIECTB U XMMHYSCKUX peaxunﬁ B 6BITy. HepBa;I IIoM
OTpPAaBJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKOH TIPaMOTHOCTU. XHMMHUYECKOE 3arpsA3HEHHME OKpY:Karolen
pEIIEHNU SKOJIOrMYecKux mpobsieM. [IpuposHble MCTOYHMKHU YTII€BOJIOPOAOB (YT

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT:. U3YUCHUC 06pa3u013 MaTcpHualioB (CTGKJ'IO, CIIlTaBbI ME€Ta




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OGBPA30BATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

Kon nposepsiemoro
TpeOOBaHNS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOro0 y
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI'0 00111ero 00pa30BaHMs HA O

1

Hp CIACTaBJICHUC!

1.1

0 TO3HAaBAaEMOCTH SIBIICHUI TPUPOJBI, MOHUMaHUE OOBEKTHBHOM 3HAY
HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA O0IIIei]
NESTEIbHOCTH 4YEJIOBEKa B YCIIOBUSIX COBPEMEHHOIO OOIIECTBa; MOHU

JPYTUX €CTECTBEHHBIX HayK

1.2

O HAYYHBIX MCTOHAaX IIO3HAHUSA, B TOM YHUCIC ISKCIHCPUMCHTAJIBHBIX
HUCCIICAOBaHUA BCHICCTB W HU3YUYCHUA XUMHUUYCCKHUX peaKuHﬁ; YMCHUC
0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npPoPECCHOHATBHONH JEATEIBHOCTH, CBSI3aHHBIX C X
TEXHOJIOIUSIMHU, OCHOBAaHHBIMH Ha AOCTHXCHUAX XUMHAYECKOU HAayKH, 9
paccMmarpuBaTh XHMHIO Kak chepy cBoell Oymyiiedl mpodecCHOHAITBHO
OCO3HaHHBIM BBIOOp XMMHUHU Kak MPO(UIBHOrO MHpeaMeTa IMpH Iepe
oO1ero oopa3oBaHus

Bnanenue cucremMoil XMMHUYECKUMX 3HAHUNW U YMEHUE IMPUMEHSTH CHUC

KOTOpas BKIIFOYACT:

2.1

BaOXHEWIINE XUMHUYECKUE IMOHATHUS: XUMHMYECKHM 3JIEMEHT, aTOM, MOJie
CJIO’KHOE BELIECTBO, OJHOPOIHAS M HEOJHOPOAHAS CMECh, OTHOCUTEIILHD
MaccCpl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJIPHBIN
OCHOBaHHE, COJb (CpeiHssA), XUMHUYECKas peaklusi, pPeakUud COEIUHE
peakiuy 3aMelleHusi, peakiuu oOMeHa, TeryioBoil 3(pdekT peakuuu,
peaKknyy, pacTBOp, MaccoBas IO XUMHYECKOIO DIIEMEHTa B COEJ
IIPOLICHTHAs. KOHIIEHTPALUs BELIECTBA B PACTBOPE, SAIPO aTOMa, DIIEKTPO
opOuTanb, paadyc  aroMa,  BaJIEHTHOCTb,  CTENEHb  OKHCIEH
IEKTPOOTPULIATENBHOCTD, TOJNSApHAasT M HENOJspHas KOBAJICHTHA.
MeTaJuIn4YecKasl CBSA3b, KPUCTAIIINUECKas pelI€Tka (aToMHasi, HOHHAs, MET
WOH, KaTHOH, AHHWOH, JJIEKTPOJIMT K HEDJIEKTPOJIUT, DJICKTPOJIUTHYEC
HMOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE DPEAKLUH, OKHUC
OKHCJICHHE M BOCCTaHOBJICHHE, DJIEKTPOJIN3, XMMHUYECKOE PABHOBECHE,
peakuuu, CKOpOCTb XMMUYECKON peakiuu, karanusarop, [IJIK, koppo3us

2.2

OCHOBOIIOJIAraromure 3aKOHbI XWMHHU: 3aKOH COXpaHCHHUA MACChl, II
MCHI[CJIGCBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABora;[po




2.3

TCOPUU XUMHUHN: ATOMHO-MOJICKYJIApHAA TCOPUS, TCOPUA IJICKTPOJIUTUICC

3 Brnagenne ocHOBaMU XMMHUYECKOM TPaMOTHOCTH, BKITFOYAIOIIICH:
yMEHHE MPaBWIbHO HCIOIb30BaTh U3yUYeHHBIE BEUIECTBA U MaTEpUaIbl
ynoOpeHus, MeTalljIbl U CIUIABbI, MPOAYKTHI NepepaboTKU MPHUPOIHBIX
3.1 (yrns, mpupogHOro rasa, He)TH) B OBITY, CEITBCKOM XO3SHCTBE, HA I
3HAYEHUS KUPOB, OCTKOB, YIIEBOJOB JAJIsi OpraHU3Ma YeloBeKa; YMEHH
BEIIECTB M XUMUUECKHUX MPOIECCOB HAa OPTraHU3M YeJIOBEKa M OKPY KO
3.2 yYMEHHE UHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSMHU JPYTHUX yueod
13 HAJIMYUE OMBITa PabOTHI ¢ PA3IUYHBIMUA UCTOYHUKAMH HH(OPMALIUU TIO
' MOMyJIsIpHas JTUTEepaTypa, CI0BapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHBHO OIICHMBATh MH()OPMAIMIO O BEMIECTBAX, MX IPEB
' MPUMEHEHUU U YMEHHUE UCTIOIh30BaTh €€ JUIsl pEIICHUs yIeOHO-T03HABAT
Brnagenne ocHOBaMH MOHSTHUITHOTO ammapara U CHUMBOJIHYECKOTO SI3bI
4 (dbopMyll HEOPraHMYECKHUX BEIIECTB, YPABHEHHN XUMHYECKHX PEaKI]
HoMmeHkatypsl (IUPAC u TpuBuansHOM)
YMeHue OOBSCHATH CBS3b MOJOXKEHUsS dyeMeHTa B llepuoaudecko
5 XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB
JJIEKTPOHOB), PACIpPENEICHUEM 3JIEKTPOHOB IO SHEPTETHUECKUM YpPO
MIEPUOIOB, KNS Y KAJIBIIHS
[IpencraBnenue o0 NepUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
6 ANEKTPOOTPHUIIATETILHOCTE), TMPOCTHIX U  CIOXHBIX BEIIECTB OT
[Teproanueckoit cucteme (B MallbIX MEPHOJAX U TIIABHBIX MOATPYIIIAX
aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMUYECKUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIUN
8 YMenue onpeaensiTh:
8.1 BAJICHTHOCTh U CTETICHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3apsi]] HOHA
8.2 BUJ] XUMUYECKOW CBSI3U U TUIT KPUCTAIUIMYECKON CTPYKTYPBI B COETUHEH
8.3 XapakTep cpeibl B BOJAHBIX pacTBOpax BEUIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHUCJIUTENIb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (PU3MUECKUE U XUMUYECKUE CBOMCTBA:
9.1 MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPOA, IrpaduT, anmas, KpeMHUN
' HATpHH, KaJIuil, MAarHUH, KaJIbIIWHA, aTFOMHUHHM, KEJIE30)
9.2 CIIOXKHBIX BEIIECTB, B TOM 4YHCJI€ HX BOJHBIX PACTBOPOB (Boja




CEpPOBOAOPO, OKCUIBI U TUAPOKCU LI MeTaiuioB [-IIA rpynm, antoMuHu
(IT u III), oxcuner yraepona (I u IV), kpemuus (IV), azora u docdop
CEepHHCTasl, CepHas, a30TUCTasA, a30THasI, pocdopHas, yroinpHasi, KpEMHHUE

MPOTrHO3UPOBATHE U XAPAKTCPU30BATH CBOICTBA BEIIECTB B 3aBUCUMOCTH

9.3 MIPUMEHEHUE BEIIECTB B 3aBHUCUMOCTH OT HMX CBOMCTB, BO3MO>XHOCT
MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSIX
10 YMeHHue cOCTaBISITh MOJNIEKYJISIPHBIEC M HIOHHBIE YPABHEHUS PEAKIIHii, B TO
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
10.3 WUTIOCTPUPYIOUINX XMMHUYECKUE CBOICTBA U3YUEHHBIX KJIACCOB (TPYII)
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aUMOCBSI3b MEXy HUMU
11 YMeHnue BIYUCIATh (IPOBOANUTE PACUYETHI):
111 OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEILIECTB, Mac
' 3JIeMEHTa B COCIMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB
114 10 YPAaBHEHHSIM XUMHUYECKUX PEAKIIUN U HAXOUTh KOJUYECTBO BEIICCTB
' WJTU TIPOJYKTOB PEAKITUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMU  HAyYHOTO TIO3HaHUs (HAOIIO/JCHHE,
12.1 MOJICIMPOBAHNE) TMPU HM3YYCHUH BEIIECTB W XHMHYECKHUX SIBIICHUIA;
poOJeMy | MPEUIOKUTE TTyTH €€ pereHust
122 O6e3onacHOM pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XHUMHUYECKOU
' 000pyI0BaHHEM
npaBWwIaMid 0€30MacHOr0 OOpalleHHs C BEIEeCTBAMH, HCIOJIb3yeMbIM
123 MpaBWJIaMHd TOBEJIEHUS B LEISIX CcOepexeHHsl 370pOBbsi M OKpYXKa
' MOHMMaHHUE Bpena (OMacHOCTH) BO3JEHCTBUS HA >KUBbIE OPraHU3Mb
Croco00B yMEHbILIEHUS U MPEAOTBPAILEHUs UX BPEIHOTO BO3IEHCTBUS
13 Hannume mnpakTuuecknx HABHIKOB ITUIAHMPOBAHUS W OCYIIECTBIICHHS
9KCIIEPUMEHTOB:
131 U3y4YeHHEe U oOmnucaHue (U3NYECKUX CBOICTB BEIIECTB; O3HAKOM
' XUMHUYECKUMU SIBIICHUSIMU; OTIBITHI, WIUTIOCTPUPYIOIINE PU3HAKHU MPOTE
13.2 U3y4eHHE CIIOCOO0B pa3ziesieHus: cMeceit
MOJTy4eHHEe KUCIOPOJa M HU3Y4YEHHE €ro CBOMCTB; MOJIY4YEHHE BOJOPO]
13.3 MOJTy4eHUE YTIEKUCIIOro ra3a U HM3y4YeHHE €ro CBOICTB; MOJTyueHUE

CBOJMCTB




13.4

MIPUTOTOBJICHHE PACTBOPOB C OMPECIEHHON MacCOBOM 0l pacTBOPEH

13.5

NpUMEHEHHE HHIUKATOpPOB (JlTakMyca, MeETWIopawxka H (eHoadTa
XapakTepa cpezibl B paCTBOpax KUCJIOT U LIEN0YeH

13.6

HUCCICOOBAHUC UM OIIMCAHHC CBOWCTB HCOPraHMYCCKUX BCHICCTB Pa3ll

B3aUMOJICUCTBHS KHUCIIOT C METaJUlaMH, OKCHAAaMH METaJIoB, PacTBOP
OCHOBaHHSIMH, COJISIMH; IIOJIy4YeHHE HEpPACTBOPUMBIX OCHOBAHHM; BbI
JIPYTUM U3 pacTBOpa COJIH; Hccie0BaHue aM(pOTEPHBIX CBOWCTB THJIPOK:

13.7

pelleHne OKCIEPUMEHTANBHBIX 3a7ady 1o TemaMm: «OCHOBHbIE
COEIMHEHMID»; «DNEKTpOIUTHYECKas Auccoluanusy; «BaxHeimune He

«Baxuelnine MeTaIbl U UX COSTUHCHUSY

13.8

XMMHUYECKHE IKCIIEPUMEHTBI, WILUTIOCTPUPYIONIHE NPU3HAKH MTPOTEKaHHS
Ka4eCTBEHHBIE PEaKUUH Ha TNPHCYTCTBYIOIIME B BOJHBIX PacTBOPax
nonuna-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-AHUOHBI, THIAPOKCH]L
MarHusi, KaJblius, aTIOMHHHMS, Kene3a (2-+) u xkenesa (3+), meau (2+), 1u

14

YmMmenue:

14.1

NPpEACTaBJIATh PC3YJIbTAThI SKCIICPUMCHTA B (l)OpMe BBIBOJOB, JOKA3aTCJI

BBIABJIATH SMITUPUYCCKUC 3aKOHOMCPHOCTU

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCAJIbHO HaGJIIOIlaeMI)IMI/I XUMHNYECCKUMHU

MPOUCXOSAIINMHU B MAKpO- 1 MUKPOMHUPE, OOBICHATH IPHUUHBI MHOT000




INIEPEYEHD 9JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 IlepBOoHaYaJIbHBIE XUMUYECKUE IOHATHUS
1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3aeneHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 27IEMEHTHI. CUMBOJIBI XUMUYECKUX IEMEHTOB. [Ipoc
1.3 Xumnueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIeMeHTOB. CTENeHb OKUCIIE
1.4 3aKOH IIOCTOSIHCTBA cocTaBa BellecTB. OTHocuTenbHas aToMHas Macca. OTHOCHUT
' MaccoBast 10J11 XMMHUYECKOT0 3JIEMEHTA B COEAMHEHUN
L5 KonuuectBo BemectBa. Monbs. Morsipaast Mmacca. MosspHblil 00bEM Ta30B. B3aumocsst
' CTPYKTYPHBIX €IMHHUL] BELIECTBA
L6 @u3nyeckue U XUMHUYECKUE SIBICHUA. XUMHUUYECKas peakuuss M €€ NpU3HAKU. 3aKOH
' XVUMUYECKUE YPaBHEHHUS
2 [Iepnoanueckuii 3akoH u [lepuonnueckas cuctema xumudeckux 3neMeHToB 1.1, Menn
)1 IIepuonnueckuil 3akoH. Ilepuonnueckas cucrema xumMudeckux diaeMeHToB /(M. Me
' DU3NYECKHI CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U IPYIIIIBI AJIEMEHTA
) Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oronsl. DnekTponsl. CTpoeHHE IEKTPOH
’ 20 xumuueckux anemeHToB [lepnoguueckoit cucremsl /.M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX IEPUO
23 aTOMOB, JIEKTPOOTPULIATEIBLHOCTH, METANINYECKUX U HEMETAJUIMYECKUX CBOMCTB) U UX
10JIO)KEHHUEM JIEMEHTOB B llepuoinyeckoil cucteMe U CTpOEHUEM UX aTOMOB
3 CtpoeHue BelecTa
31 Xumnyeckas cBsi3b. KoBaneHTHas (1osisspHas M HETOJISIPHAs) CBSA3b. DJIEKTPOOTPULIATEN
' HNonnas cBs3p. Meramumueckast CBsA3b
30 Tunel KpuCTAIMUECKUX PEIIETOK (ATOMHAas, MOHHAs, MeTaJUIM4YecKas), 3aBHCUMOCT
' KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3U
4 Bakneiimue npenctaBuTeNIn HEOpraHMYECKUX BeliecTB. HemeTamisl 1 X COeTUHEHMS.
Knaccudukanus 1 HoMeHKIaTypa HEOpraHMYeCKMX COEAMHEHHM: OKCHIOB (cojeodpas
4.1 amdorepHbie) U HecojeoOpasyromue,; OCHOBaHMM (MIEIOYM H  HEPaCcTBOP
(kucnopoacozepKalie u 6eCKUCIOpOIHbIE, OJHOOCHOBHBIE U MHOIOOCHOBHBIE); COJICH
42 duznyeckrue U XMMHUYECKHUE CBOMCTBAa IMPOCTHIX BEIECTB-HEMETAJUIOB: BOAOPOJA, X
’ dpocdopa, yraepoaa, KpeMHHs
43 @usnyeckue U XMMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB-METAJIOB: JIUTHS, HATpU

AJIFOMHHU, KEIIC3Aa. BJICKTPOXI/IMI/I‘IGCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTaJI1JIOB




dusnyeckue W XHMHYECKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB: X

4.4
aMMuaKa
45 du3nyeckre W XUMHUYECKHE CBOWCTBAa OKCHUIOB HemeTaioB: cepbl (IV, VI), azot
' yraepoga(ll, IV), kpemuus(1V). Ilonyyenne okcH0B HEMETAIIIOB
46 Xumudeckue cBoiicTBa OKcHaoB: MetaioB [A-IIIA rpymm, mwaka, meau(Il) m xemes
' METAILIOB
47 XUMHUECKUE CBOWCTBA OCHOBAaHUM M aM(OTEpHBIX THUAPOKCHUIOB (Ha TpUMeEpe THUT
' nuHka). [loxydeHne ocHOBaHUI U aM(OTEPHBIX THAPOKCHUIIOB
OOme XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOH, CEpOBOJOPOIHOM,
4.8 ¢bochopHoii, kpeMHUEBOH, yroipHOU. OcoOble XUMUUECKUE CBOMCTBA KOHLIEHTPUPOBAH
[losydyenune xkucior
4.9 OO61mue XxuMHUYecKue cBoicTBa cpeHux coseil. [lomyuenue coneit
4.10 ITonmyuyenue, cobupanue, pacrio3HaBaHHE BOJOPO/IA, KUCIOPOIa, aMMHAKa, YTIEKHCIOro
4.11 [lonyyenne ammuaka, CEpHOM U a30THON KHUCIIOT B IPOMBINIIEHHOCTH. O0111e crocoob!
4.12 I'eneTnueckas CBsI3b MEXKIY KJIACCAMHU HEOPraHMYECKUX COCIUHECHUN
5 XHWMHUYECKUE PEAKLIUN
51 Knaccuukamuss XUMUYECKUX pEakUil 1Mo pa3TUYHBIM MPH3HAKAM: 110 YUCIY M COC
' BEIIIECTB, 110 TEIUIOBOMY () (EeKTy, O U3MEHEHHUIO CTETIEHEH OKMCIICHUS] XUMHYECKUX A1
59 TemnoBoit »¢p¢deKkT XUMHUYECKON peakluu, TEPMOXUMHUYECKHE YypaBHEHUS. OK30-
’ TepMoxuMHu4yecKre ypaBHEHHUS
53 OKHUCAUTENPHOBOCCTAHOBUTENbHBIE  peakuMU. OKUCIMTEIM U BOCCTAHOBUTEIM.
‘ BOCCTAHOBJIEHUSL. DJIEKTPOHHBIN OaaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIMU
54 Teopus snekTponuTHyeckor nucconmanni. KaTHOHBI, aHHOHBI. DNEKTPOJIUTHI U HEAI
' 31eKTpOoauThl. CTENEHb JUCCOLMAIIIT
55 Peakiunn monHoro oOMeHa. YCJOBHS NMPOTEKAaHUs peaKiuid HOHHOTO OOMEHa, IO
' YPaBHEHUs peaKui
6 XuMUA U OKpYy’Karolas cpeaa
6.1 BemectBa u matepuanbl B ITOBCEJHEBHOM JXW3HM YeIOBEeKa. be3omacHoe HCNOb30
’ peakuuii B 1abopaTopuu u ObITy. [lepBas oMo NpU XUMUYECKUX 0XKOT'aX U OTPABJIEH
XUMHUECKOe 3arps3HEHUE OKpY’Karouled cpelbl (KUCIOTHBIE IOKIH, 3arps3HEHue
6.2 criocoObl ero npepoTBpamienus IlpenenpHas nomycTuMasi KOHLEHTpALUs BEILECTB (
9KOJIOTUYECKUX MTPoOJeM. Y CriIeHHe NapHUKOBOIo 3P QeKTa, pa3pylieHne 030HOBOI'O CII
[Ipumenenue cepsl, azota, ¢pocdopa, yriepoga, KpeMHUS U UX COEIUHEHUH B OBITY,
6.3 CeIbCKOM Xo3siiicTBe. [IpUMEHEHHE METaUIOB W CIUIaBOB (CTajb, YYTYH, [IOpaj
MIPOMBIIIJIEHHOCTH UX coequHeHu. [IoHsATHE 0 KOpPO3UK METaNIOB, OCHOBHbBIE CIIOCOOb
6.4 [IpupoHbIe MCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOJIHBINA Ta3, HEPTH), MPOILYKTHI




POJIb B OBITY U IPOMBILUIEHHOCTH

HCpBOHa‘-IEU'IBHBIe MIOHATHS 00 OPraHMvYCCKUX BCHICCTBAX KAaK O COCAMHCHUAX YIJICpOOa

6.5 9TaHOJ, TIHIEPUH, YKCyCHas KUCoTa). [loHsITHE 0 OMOIOTHMYECKH BaXKHBIX BEIIECTBAX: XK
pOJIM B )KU3HU YEIOBEKA
7 Pacuérsr:
7.1 o GpopmynamM XUMHUYIECKUX COeTMHEHUI
7.2 Macchl (MaccoBOil) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPABHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI UIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






