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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM U TeMaM MpPOTpaMMbl [0 XHMHUH, OIpPEIETseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromUXCs, OINpEACIsieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMUpPYEeMble XUMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUS |
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HUCCIEAOBATEIILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YyUaOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
Hay4YHBIM 3HaHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
obpazoBaHre 00yUYarOIINXCS.

JlanHbpie HampaBlieHUsT B OOyYEHUM XUMHUU OO0ECTICYMBAIOTCS CHEIU(pUKON
COJIep)KaHUsl  Yy4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTpPaK€HHEM 0a30BOM HAyKHW XMUMHH Ha ONpeIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHCTEMbI IEPBOHAYAIBHBIX TMOHATHNA XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
MOHATUN 0 XMMHUUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI OHATHI O XMMHUYECKOM
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKHUX IPEJICTABICHUI
Pa3HOrO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUY€HHs Kak OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTudeckne 3HAHMUS PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K JIPyrOMY, BBIMIONHSSA (PYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOJy4YCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHune TmporpaMMbl IO XHMHH CHOCOOCTBYET  (OPMHUPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHWM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXaromuid MUY,
«buonorus. 5—7 knacce» n «@usnka. 7 Kiaccy.

I[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
NEATCIILHOCTH YEJIOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3amadya ydeOHOro mIpeaMeTa COCTOMT B (OPMHUPOBAHHUU CHUCTEMBl XHMHYECKHUX
3HAaHUN — BaKHEWIIHX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHM,
JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
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npuOOIICHNH K HAyYHbIM METOJAaM IIO3HAHWS TIPU H3YYECHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro oOpalleHHsl C BELIECTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPHUHSATHIO PEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYecKoe MpHOoOIIeHue
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBUi, ClIOCOOCTBYIONTUX MPUOOPETEHUIO 00YyJarOIITUMHUCS
OMbITa Pa3HOOOPA3HON NEATENTbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JESATEIbHOCTH;

— (opmupoBanre oOmEeHd (QPyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOLEr0o MHpPA, UCHOJb3Yys 3HAHUS W ONBIT, MOJYYEHHBIE NMPU U3YUEHUH
XUMUH, TPUMEHITh WX MPH PEIIEHHH Mpo0JeM B TOBCEAHCBHOW JKU3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHpoBaHHME Yy OOYyYarolMXCS T'YMAaHUCTHYECKUMX OTHOILEHUM,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3Horo MoOBEJAeHUsT B OBITY W TPYJIOBOM JAESATEIRHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpoGuUis U HANpaBIEHHOCTU AajbHEHIIEro
oOy4eHwus.

OOmee 4YKMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacoB: B 8 kimacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DHU3NYECKUE CBOWCTBA BEHIECTB. ArperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpoCThie U CIOKHBIE BEIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAass AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. Monsipaas macca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKIuil (COeTuHEHNs, Pa3IoKeHUs, 3aMeIlIeHUs], 0OMEeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
bu3nuecknx CBOMCTB O0Opa3llOB HEOPTraHWYECKUX BEIIECTB, HAONIOJCHHE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YE€HHE CIOCOOOB pa3felieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimne npeacTaBuTe/ M HEOPraHUYECKUX BellECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kuciopojga B mOpupojse, (GU3MYECKUe U XUMUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xuciopona. CrocoOsl
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MOJIYYCHUSI KHUCJIOpPOJa B JIaOpaTopuM H MPOMBINIIEHHOCTH. KpyroBopor
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHUE MapHUKOBOTO 3 (dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoucrBa BoAbl. Boma kak pactBopurenb.  PacTBOphI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BO/bl. OCHOBAHMUS.
Poisib pacTBOpOB B Npupoie U B KU3HU 4YeiioBeka. KpyroBopoT BoJbl B MPUPO/IE.
3arpsA3HeHHne NpUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyrome. HomeHnknatypa okcugoB. Du3MYECKHME U XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [losrydeHrne OKCuIoB.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucioT. Ousndeckue u
XAMUYECKUE CBOWCTBAa KUCIOT. Psan axktuBHoctw metayuioB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OMPEAECICHHUE CONEPKAHUS KUCIOPOAa B BO3AYyXE, MOJTyUYEHNUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHnsi TOpeHus (Mmoxapa), O3HAKOMJICHHE C o00pa3laMd OKCHIOB H
OMHMCAaHUE WX CBOMCTB, MOJy4YeHHE, COOMpaHWE, PACIIO3HABAHUE W U3YUYCHUE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCJEJIOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),
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UCCIIEJOBaHNE O00pa3loB HEOPraHWYECKUX BELIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHMI, BBITECHEHHE OJIHOI'O METaJlla JPYT'MM M3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMme «BaxHeilmue Kinaccsl HEOPraHWYECKHX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHbBIE PEAKIIUH

IlepBble MOMNBITKM KiIaccHU(UKALMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y THJIPOKCHUIBI.

[lepnomnueckuii 3akoH. [lepuoanueckas cucteMa XMMHYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH WM3MEHEHUS paJHyCca aTOMOB XHUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MeHneneeB — yd€HbId U
IrPpaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl oKucaeHUs U BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiu pa3noKeHusl, COEAUHEHHUS ).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAyYHBbIN (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUI,
M30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuHEpasibl, TOPHbIE TOPOJIBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, KM, KaJablUsi MU UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMUMHUYECKOW CBSI3M. THIBI KPUCTALUINYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVUHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUil O pa3IMYHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). DK30- U SHJIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM PEAKIMU U TOJIOKEHHE XUMHUYECKOIO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopust 3IEKTPONTUTHUECKON TUCCOUMUAMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu noHHOro o6MeHa. Y CnoBus MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBbIE YypaBHEHUs peakinuil. CBolCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBHS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEIIECTB, IMpollecca AUCCOIMALMM KHUCJIOT, IIejJodye u  cojei
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIuid
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miass xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsiHass KHCIIOTA, XMMUYECKUE CBOMCTBA, IOJyYEHHME, NpUMEHEHHE. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEeHU okucieHus. CTpoeHue U (PU3MUECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qu3nueckue © XHMHYECKHE CBOMcCTBa (0OmHME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT W crenuduieckne). XUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha
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cynb(ar-uon. Haxoxxnenue ceppl u €€ CcOeAMHEHWN B TpHUpoje. XUMHUECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHUE B IPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, puMeHenne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMsI. A30THasl KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHe U XUMHUYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHnii. XUMUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH CpeJibl COeTMHEHUSIMU a30Ta
(KUCITOTHBIE JIOXJU, 3arpsi3HEHUE BO3JAyxXa, MOYBbI U BOJ0EMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonb3zoBanue pocharoB B KauecTBE MUHEPAIbHBIX YIOOPEHU.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTtBa. Ancopbuus. Kpyrosopor yriepona B npuponae. Okcuabl yriepoaa, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dext. YronpHas KucaoTa U €€ coliv, uxX (PU3nUecKue U XMMHUYECKUE CBOMCTBA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHbIe TOHATUSA 00 OPraHUYECKUX BEHIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIO0TA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKUPaX, OCNKaX, YrlIeBoJaxX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcunie kpemuus (IV) u kpemHueBoi kucnore. CUIMKAThl, UX HUCIOJb30BAHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3y4deHrne 00pa3IoB HEOPTraHMYECKHUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TraJIOTeHOB U HX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUICOMATEPUAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHHUE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YIO0OpEHUH, MOTyUYEHUE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICVCTBUE KOHLICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIMOJIb30BaHUE BUJICOMATEPUAJIOB), M3y4eHUE MoOJIeen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MoJiydeHUue, COOMpaHue, pacrno3HaBaHUE U U3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHUE KAaYECTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHenmme HeMeTallIbl U UX COCIMHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCcKasi  KpUCTAUIMYecKass  pem€rka.  DJIEKTPOXMUMUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBITINIEHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u
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TUJIPOKCUZIBI HATpUsi MW Kaiuus. [IpuMeHeHue 1ENOYHbIX METAJIOB M HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpUpoic. PU3NUECKUE U XUMHUYECKHE CBOMCTBA MATrHUS
U Kaiblusa. Baxkuelmue coequHeHHMs KalbIusd (OKCHJA, THIPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKHEe CBOWCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THAPOKCH]IA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, ruipokcuibl U con xenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTYUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA
KaJbIIUS W HATpusi C BOJOM (BO3MOXHO HCIIOJIL30BaHUE BHJIEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KaJblMs, aTIOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (I1), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe « BaxkHeunmme
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYKarouleh cpeibl (MpeleiabHasi JO0MyCTUMAast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYeHMH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE TOHATUS: HAY4YHbIM (aKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OHIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, NPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (U3MUECKHUE BEIMYUHBI, CAWHUIBI W3MEPEHHUS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOTIaeMble, TOTUTUBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCs B X0/€ OOy4YeHMS XMMHHM B €IUHCTBE Yy4eOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUAIM3ALNY O0yYAOITUXCS.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIeNOBATENbCKOM, TBOPUYECKOM W JpYruxX  BHJAAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B Tpolecce HTOW y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKON PpEAKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XUMHUH B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU
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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH M YPOBHS OOy4YeHHS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3yibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHoi npohecCuoHaNbHON IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMAHUE EHHOCTH 30POBOrO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3I0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIEM WM TMyTeW WX peIIeHUs TOCPEICTBOM METOJOB XHUMUHU,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUS MHUPOBO33pEHMsI OOIIECHAyYHBIE TOHATUS (3aKOH, TEOpus,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MHUpA, M YHUBEpCaJIbHbIC yueOHbIE NelCTBUs (IT03HABATEIbHbIC,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue aeicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS! OTICNIbHBIX (PAKTOB U SIBJICHUM, BEIOWPATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIBI U 3aKITIOUYEHUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI d3JIEeMEHTa), XUMHU4eckas (opMyna W ypaBHEHHE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABUWIILHOCTH BBICKA3bIBAEMBIX CYKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCICIOBAHUS, COCTABISATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIMTEpaTypa XUMHUYECKOTO COJEpKaHUsS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATHh ONTUMANIBHYIO (pOpMy MpeacTaBieHUus: HHGOPMaLUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(OPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHTETFHO BBITIOTHEHUS TIPEIIOKEHHOHN 3a1a4u;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
J1a60paTOpPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuii (0OCykaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAITUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTEIbHOrO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
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JNEUCTBHUM, BUJBl JIEATEIIBHOCTH IO T[OJYyYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIpPETAllY, MPeoOpPa3OBaHUI0 M TPUMEHEHHMIO B PA3IMYHBIX Y4YEOHBIX U
HOBBIX CUTYallHsIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHUE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIICHBb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SIPO aToMa, JJICKTPOHHBIM CJIOW aToma, aTOMHasi OpOWTadb, PAJAUYC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MAacCOBas JIOJS BEIIECTBA
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKMX TIOHSATUUA U
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTEMEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUN 10
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKONM 3aBHCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TaOnMuHyto Qopmy Illepuognueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema Xumudeckux osiemerToB . U.
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YMCIy W COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHUCIIATh OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TIPUYMHHO-CJICJICTBCHHBIX CBS3€H — I M3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHWHi, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIEN0BaTh  IpaBWIaM  TMOJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBITIOJIHCHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCHEPUMEHTBHI  TI0
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHE W  BOCCTAaHOBIICHMUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuH, IMpeaeiabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Ppa3JIMYHOTO COCTaBa, NPHUHAAJIEKHOCTh BEHIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpaxX HEOPraHUYECKUX COCIUHEHUN, TUIl KPUCTAJUIMUYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMUMaHWE: OMNHUCHhIBaTh M XapaKTepU30BaATh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» W «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJEMEHTOB (COCTaB U 3apsj sjpa, oOIIee 4YUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejaesax MajlblX IMEPUOAOB U TIABHBIX MOArPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOJTBEPKIasi OMNUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI AJIEKTPOJMTUYECKOW JTUCCOLUMALMMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS pEaKIHi, MOATBEPKIAIOMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISTE OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO  MacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

cOO0JII01aTh IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMH TI0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJAUTH  PEAKIMH,  MOATBEP)KIAIONIME  KAYeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI HM3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlUN MBICTUTEIBHONU NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allul0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — U1 M3Y4YCHUS CBOWCTB BEIICCTB M
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 4acoB
Ne HaumenoBaHue pa3iesioB u duekTpoHHbIE (LM POBbHIE)
KoHTpoJbHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCThb
11 eCTGCTBOSHaHUH n 5 2 https://m.eds00.ru/A3SR9T4T6X
HpaKTI/I‘-IGCKOI/I JCATCIIBHOCTHU
YeJI0BEKa
B
1.2 CLHECTBA 1 XMMUHCCRHC 15 1 https://m.eds00.ru/JOMIV8VED
peakuu
Hroro mo paznery 20
Pa3nen 2. BaxxHeiilne npeacraBuTe/ i HEOPraHMYeCKUX BelleCTB
B K !
2.1 O3AYX. RUCIOPOL. LIofuTTHE 6 https://m.edsoo.ru/Q5A8K5W8Y
00 okcumax
B !
2.2 OAOPOA. LIOMATHE O 8 1 https://m.edsoo.ru/C4H8K6TSE
KHUCIIOTaX U COMIAX
Bogma. P !
23 ona. Pacrsopet. Iorstue 00 5 1 1 https://m.eds00.ru/F1X701B0Q
OCHOBaHHUSIX
O
2.4 CHOBHPIC IIACCH 5 11 1 1 https://m.eds00.ru/L 3F4R7GOT
HGOpFaHI/IT-IGCKI/IX COCINHCHUUN
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHBIE peaKkuumn
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https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Ieproauueckuii 3aK0H U
ITeproanueckas cucrema

3.1 XUMHYECKUX 31eMeHToB JI. U. 7 https://m.eds00.ru/C911K8POM
MenneneeBa. CtpoeHue
aToMa
XuMHYecKasi CBS3b.
3.2 OxuCIUTENBEHO- 8 https://m.edsoo.ru/W8CO0T2E7K
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Hroro no pazneny 15
PeszepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM JekTpoHHbIE (HU(POBHIE)
Ne i/ Kourpoabnsie | IIpakTnyeckue
NMpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pa3znes 1. BemecTBo 1 XUuMH4YecKHe peakiun
I1 e OneHue i
1.1 OBTOPEHIE H YTIYDICHIE SHAHH 5 1 https://m.eds00.ru/GOMSWOJ3T
OCHOBHBIX pa3J/iesoB Kypca § Kiacca
OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 https://m.eds00.ru/R3Z290Q6G4G
peaxiuit
DNEeKTPOMUTHYECKAS JUCCOIUAITHS.
1.3 P 8 Tl 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEaKkllii B pacTBOpax
Hroro no pazmeny 17
Pa3nen 2. HeMeTa/llIbl M X cOeANHEHHUS
06 e
2.1 HHas XapaKTepHCTHIA XMMITICCKIX 4 1 https://m.edso0.ru/FOW1NIF5V
anemeHToB VIIA-rpynmnsl. ["anorens
OO6mrast xapaKTepUCTUKA XUMUYECKHIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.eds00.ru/S7L7MIL7S
COCTMHEHUS
OO01as XxapakTepUCTUKAa XUMHUECKHUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCIMHEHUS
OO61rast xapaKTepUCTUKa XUMHUYECKHIX
24 anemeHToB |V A-rpynnsl. Yriuepoa u 8 1 2 https://m.edsoo.ru/Q2W5H2K5Y
KPEMHHI U UX COeIMHEHUS
Wroro mo pazneny 25
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https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gen 3. MeTaJibl M UX COCIUHEHUS

3.1 OO011111€ CBOMCTBA METAILIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxueiinie MeTaaiasl U UX COEANHEHUS 16 https://m.edsoo0.ru/18G6J7R9U
Hroro no pazneny 20
Pa3nen 4. Xumus 1 oKpyKaomas cpeia
4.1 BemectBa 1 MaTepuaisl B dKU3HU YEJI0BEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro no pazneny 3
PesepBHOE BpeMms 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I1O 68

IMPOI'PAMME
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https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB
Ne Hara DeKTpOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie | IlpakTHuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe pecypchl
padoThI padoTbI
IT .P
1 PCIMCT XTI 4 0T XUNMIH B 1 https://m.eds00.ru/J4C2V/8MOV
JKA3HHU 4esoBeKa. Tena u BemecTna
I1
2 OFITHE O MCETOAAX TIOSHAHMA B 1 https://m.edsoo.ru/P1O8A5C6T
XUMHH
ITpaxTueckas padora Ne 1
IT 0 0
3 « paB,,HHa PADOTEL B JIabOpaTopHH 1 https://m.edso0.ru/O5G3EOD8Y
1 IpUEMBI 0OpaIeHus ¢
1ab0paToOpHBIM 00OPYTOBAHHEM))
4 .
4 VCTPIC BEMICCTRA 1 CMECH . 1 https://m.edsoo.ru/X1A2E3M8R
Crioco0bl pazeneHus cMecei
[Tpaktuyeckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8F9X
OYHUCTKHU TTOBApPEHHOW COJIN)»
6 ATOMBI ¥ MOJICKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMHUYECKHUE JIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKHUX 1 https://m.edso00.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTeie U COKHBIE BELIECTBA https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/EOD1L5NIN
3aKOH ITOCTOSTHCTBA COCTaBa
10 H HOCTOAHCTD AP 1 https://m.edso0.ru/I3Y2G1R4C
BelecTB. XUMUYeCcKas popMmyIa.
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https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

BaneHTHOCTh aTOMOB XMMHUYECKHX
9JICMCHTOB

11

OTtHocuTeNnbHAS aTOMHAsI Macca.
OTHocuTeNbHASI MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBast 1011 XUMAYECKOT'O
3JIEMEHTA B COCINHEHNHT

https://m.edso0.ru/J6 AAW4P1J

13

KonunuectBo BemecTBa. Mosib.
MonsipHas Mmacca

https://m.edsoo0.ru/C2J5K415X

14

du3nyeckue U XUMHYCCKHE
SIBIICHHS. X UMHUYCSCKast pCaKknus

https://m.edso0.ru/S2R3H7N6C

15

[Ipu3Haku 1 yCciIOBUS IPOTEKAHUS
XUMHUUYECKUX PEAKLIHI

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHUSI MACChI
BEIICCTB. XUMUYECKUE YPAaBHECHUS

https://m.edsoo0.ru/P7VV8A5Z3D

17

Brraucnenus KomudecTBa, MacChl
BEIIIECTBA 10 YPABHECHUSIM
XUMHYECKUX PEaKINT

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukarnus xumMmuueckux
peakuuii (coeAMHEeHUs,
Pa3NIOKEHHMS, 3aMEIICHUS, 0OMEHa)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBbIii-
sHukioneauct. O6o0IeHue u
cucTeMaTHu3alus 3HaHUH

https://m.edso00.ru/C2T2E6W6V

20

Kontponbnas padora Nel mo teme
«BemiecTBa u XuMHUECKHE
PEaKIUI»

https://m.edsoo.ru/D6E9Q4E9H

21

BOSIIYX — cMech razoB. CocTaB

https://m.edsoo.ru/M6A7YOW7S
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https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

Bo3nyxa. Kucinopon — snemeHT u
npoctoe Beniectso. O30H

22

dusnyeckue 1 XUMHYECKHE
CBOICTBA KHCII0pO/a (peaKkuuu
okucieHus, ropenue). [lonsitue 00
OKcHaax

https://m.edsoo.ru/O0Q4H1UST

23

CriocoObI MoTy4eHHsI KUCI0poa B
nabopaToOpyU U TTPOMBITINICHHOCTH.
IIpumeHeHue kucnopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TernoBoit 3¢ ekt XuMuIecKoit
peakuuu, MOHITHE O
TEPMOXHMHYECKOM YPaBHEHUH,
9K30- ¥ SHJOTEPMUIECKUX
peakuusax

https://m.edsoo.ru/Z6H4G9D8W

25

ToruBo (He(Th, yroiab U METaH).
3arpsi3HeHHE BO31yXa, CIOCOOBI
ero MPe0TBPALCHHS

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTiueckas padota Ne 3 o
teme «llomydenue u cobupanue
KUCIIOPO/a, U3YYEHHE €T
CBOMCTB»

https://m.edso0.ru/J2X0TOAOD

27

Bonopon — 3nemeHT u npocroe
BeliecTBo. Haxoxaenue B npupozae

https://m.edsoo.ru/I8D2B5D7A

28

Puznyeckre 1 XUMHYECKHE
cBoucTBa Bogopoaa. [Ilpumenenue
BOZIOpOZA

https://m.edso0.ru/Q0A7R7W60

29

ITonsaTre o KMCIOTaX U COIIAX

https://m.edsoo.ru/N711U1E4J

30

CriocoObI oyyeHust BOA0poa B

https://m.edsoo.ru/FAW6U505Q
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https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

naboparopuu

31

[Tpaktuyeckas pabora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/J1a, U3YUYEHUE €rO CBONCTB

https://m.edsoo.ru/A8D2B602Z

32

Monsipabliit 00bEM razoB. 3aKoH
ABoraapo

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncnenus o0béMa, KOIUIECTBA
BEILIECTBA ra3a Mo €ro M3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIA 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brrunciaenus 00EMOB Ta30B I10
YPaBHEHUIO PEAKIINHA HA OCHOBE
3aKO0HA 00BEMHBIX OTHOILIEHUH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusnueckre U XUMHUYECKUE
CBOMCTBA BOJBI

https://m.edsoo.ru/F3S5H7HU

36

CocraB ocHoBanwuii. [Toustie 00
HHIUKATOpax

https://m.edsoo.ru/1I9M1C5U8J

37

Bona kak pactBopuTenb.
HacplienHbie ¥ HEHACHIILIEHHbIE
pacTtBopbl. MaccoBast 10ist
BELIECTBA B pacTBOpE

https://m.edso00.ru/S7Z0N3W2D

38

[IpakTnueckas padota Ne 5 mo
teme «IIpurorosieHure pacTBOpoB
C ONpeAeIEHHON MacCOBOU JT0JIEN
pacTBOPEHHOTO BEMIECTBAY

https://m.edsoo.ru/LOV7U6I16H

39

KonTtponbsnas padora Ne2 mo teme
«Kucnopon. Bogopoxn. Bona»

https://m.edso0.ru/Y3C8C9C8Z

40

OKCHIIBI: COCTaB, KJIAaCCU(DUKALINS,

https://m.edsoo.ru/D1A6N2BIL
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https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

HOMEHKJIaTypa

41

[Tonyuenue u XuMu4ecKue
CBOWCTBA KMCIIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHJIOB

https://m.edsoo.ru/E3USHIWS8V

42

OCHOBaHUS: COCTaB,
KJIaccu(UKaIys, HOMEHKIAaTypa

https://m.edsoo0.ru/C9Z0E9N8V

43

[Tonyyenue n XumMuIeCcKre
CBOMCTBA OCHOBaHUI

https://m.edsoo.ru/W5V20Q8K1E

44

Kucnotsl: coctaB, knaccupukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[TonyyeHnue u XumMu4eCcKre
CBOWCTBA KUCJIOT

https://m.edso0.ru/B5C1L3L6M

46

Conu (cpeaHue): HOMEHKIATypa,
CTIOCOOBI TTOTYYEHUS, XHMHUECKHE
CBOICTBa

https://m.edsoo0.ru/J4B9Q5E1X

47

[Tpaktuueckas pabora Ne 6.
Pemenne sxcnepuMeHTaIbHBIX
3ama4 o TeMe «OCHOBHBIE KITaCChI
HEOPraHMYECKUX COCAMHEHUIN»

https://m.edsoo.ru/E9X4K8F7W

48

I'enernueckas CBSI3b MEXKIY
KJIaCCaMH HEOPraHUYECKUX
COCTUHEHUN

https://m.edsoo.ru/HOU5D6A0C

49

O0001IeHNE U CUCTEMATH3AIINS
3HAHUH

https://m.edso0.ru/Q6G9IN5L4B

50

Kontponbnas padora Ne3 mmo teme
"OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COCTUHEHUN"

https://m.edsoo.ru/W6J7L515P

51

HepBHe IIOIIBITKKU KJ'IaCCI/I(bI/IKaI_[I/II/I

https://m.edsoo.ru/R4S7M4M9N
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https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

XUMHUYECKHUX 3JIeMEeHTOB. IloHsATHE
O I'pyHnIax CXOJHbIX 3JICMCHTOB

52

[Tepuoguyeckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX 3jieMeHTOB /1. 1.
Menneneesa

https://m.edsoo.ru/A1B9F0V6C

53

[Tepuossl, rpynmsl, MOATPYIIIIBI

https://m.edsoo.ru/W301I16R2U

54

Crpoenne aromoB. CocraB
aToMHBIX saep. M3oTonbl

https://m.edso00.ru/C9Q90773C

55

CrpoeHue 371eKTPOHHBIX 000JI04YeK
aTOMOB 3JIEMEHTOB
ITepunonnueckont cucrems! 1. H.
Meunneneena

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuKa XMuMHUYECKOT 0
3JIEMEHTA MO0 €r0 IIOJIOKCHHIO B
ITepuonnueckoii cucreme /1. U.
Menneneesa

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoauueckoro 3akoHa
JUI Pa3BUTHS HAYKU U IPAKTUKH.
. . MenneneeB — y4€HbIN,
IeAaror ¥ rpakJjaHuH

https://m.edso0.ru/K3S31400V

58

PesepBHblit ypok. O600mIeHHE 1
cucTeMaTu3anus 3HaHui /
Bcepoccuiickas npoBepouHas
pabota

https://m.edsoo.ru/B9V1I14W6A

59

Kontponbnas padora Ne4 o teme
«Ctpoenue aroma. XuMuueckas
cBsi3by» / Beepoccuiickas

https://m.edsoo.ru/L2L4K005Q
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https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

npoBepoyHas pabora

3J'ICKTp00TpI/II_IaTeJ'ILHOCTB aTOMOB

60 1 https://m.eds00.ru/S6R802X9B
XUMHUYECKUX IIIEMEHTOB

61 Hounas xuMmudeckas CBsI3b 1 https://m.edsoo0.ru/R201T6L4S
K

62 OBATICHTHAA HOTAPHAL 1 https://m.edso0.ru/GON4H4J6F
XUMHUYECKAS CBA3b
K

63 OBAJICHTHAI HENOILIpHAL 1 https://m.eds00.rW/R5Q417S5K
XUMHNUYCCKas CBA3b

64 CreneHp OKUCIEHUS 1 https://m.eds00.ru/S8U900D4B
O -

65 KHCIATEIRHO 1 https://m.edso0.ru/KOW205Y1C
BOCCTAHOBHUTCJIIBHBIC peaKI_[I/II/I

66 OKHUCIUTEIN U BOCCTAHOBUTEU 1 https://m.edso0.ru/M3D0P4C9Y
PesepHbIil ypok. O0001IeHNE 1

67 CUCTOMATH3ATI SHAHIHI O TEME 1 https://m.edsoo.ru/S2R4S8M7N
«Ctpoenue aroma. XuMHUECKas
CBS3bY»
Pese i ypok. O0001IeHe

68 PBHBIH YPOK IUH i 1 https://m.edsoo0.ru/SIR1B1L6Q
cucreMarul3anys 3HaHUNu

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne
/o

Tema ypoka

Koaun4yecTBo 4yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3ydeHus

JIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTeJIbHbIE pecypchl

Ilepuognyeckuii 3aK0H.
[Iepuonnueckas cucrema
XUMHYECKUX 31eMeHTOB /JI. H.
Menneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKHUX 3JIEMEHTOB
NIEPBBIX TPEX MEPUOAOB

https://m.edsoo.ru/V8K9C1C4R

Knaccudukanus 1 HoMEHKIATypa
HEOPTraHMYECKMX BEIIECTB

https://m.edso00.ru/Q9Y1Y7Z00

Buzbl xuMu4eckoi CBSA3U U TUIIBI
KPUCTANIMYECKUX PELIETOK

https://m.edso0.ru/R9T4R3J2H

KonTtponbsHas padora Nel mo Teme
«[ToBTOpenue u yriuyoiacHue
3HAaHWI OCHOBHBIX Pa3JieOB
Kypca 8 kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus xuMuaecknx
peaKkuuil o pa3aIudHbIM
MpU3HAKaM

https://m.edsoo.ru/H6L106U80O

[IonsiTHE O CKOPOCTH XUMHYECKOU
peakuu. [IoHATHE O TOMOTE€HHBIX
Y TETEPOTr€HHBIX PEAKIUAX

https://m.edsoo.ru/Y8B8U8O4I

IMoHATHE O XUMHUUECKOM
paBHOBecuu. DAKTOPHI,

https://m.edso00.ru/S5K8G2A3K
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https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BIIMAIOIINE HA CKOPOCTh
XUMHYECKON peakinu u
ITOJIOKECHHUEC XUMHUYCCKOI'O
paBHOBeCHUS

OKHUCIIUTEBLHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIUH

https://m.edso0.ru/G9K901B1A

10

Teopus 2IEKTPOIUTUYECKON
muccormanyu. CHIIBHBIE U ClIa0bIe
AJIIEKTPOJIUTHI

https://m.edsoo.ru/BOO3F108F

11

HonHble ypaBHEHHSI peakuil

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYeCKHEe CBOMCTBA KHCIIOT B
OCHOBAaHUI1 B CBETE
MIPEICTaBICHUH 00
AIIEKTPOITUTUYECKOMN
JHUCCOLIUAIIN

https://m.edso0.ru/T3G0X4B9I

13

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MpeACTaBlIeHU 00
AIIEKTPOITUTHYECKOMN
JIACCOIUAIIN

https://m.edso0.ru/S1P2W3Q2V

14

[TousiTue o runmponuse conen

https://m.edso0.ru/X904S7R5D

15

O00011IEHYE ¥ CUCTEMATHA3ALUA
3HaHUH

https://m.edsoo.ru/B3H9Q0WON

16

[Ipaxtuyeckas padora Ne 1.
«Pelienue 3KCrepruMeHTAbHBIX
3a1a9»

https://m.edsoo.ru/Y2C9M4K4K

17

KonTtponbsHas padora Ne2 mo Teme
«OIIEKTpONUTHYECKAst
nrcconuanus. XuMU4ecKue

https://m.edsoo.ru/A3E5Y 1K4F

35



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

pCaKknuun B paCTBOpPaAxX»

18

OO01mmas xapakTepucTuKa
rajoreHoB. XMMUYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/L9Q3U270U

19

XmopoBogopoa. ComnsiHast
KHCIIOTa, XUMHUYECKHE CBOMCTBA,
MOJIy4eHHE, IPUMEHEHHE

https://m.edsoo.ru/VOY2L8Y0S

20

[IpakTuyeckas padora Ne 2 o
teme «llomydyeHue consiHon
KHCJIOTBI, U3Y4€HHE €€ CBOUCTB)»

https://m.edsoo.ru/\V405C7J3Y

21

Brruucnenus no ypaBHEHHIM
XUMUYECKUX PEAKIUH, €CIIA OAUH
U3 PEAareHTOB JaH B U30bITKE

https://m.edsoo.ru/R8R0OJIL5A

22

OO01wast xapakTepucTHKa
anemeHToB VIA-rpynms

https://m.edsoo.ru/USK5E8DOV

23

AnnorponHbsle MOaUGUKALIUN
cepnl. Haxoxenue cepbl U €€
COEIMHEHU B IPUPOJE.
XUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBo10pO1, CTPOCHUE,
(1)I/ISI/III€CKI/IG U XUMHUYCCKHUC
CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepol. CepHasi KUCIIOTA,
¢du3nueckue U XMMUYECKHe
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/K2C0D1Y5W

26

XMMHYECKUE PEAKIINH, JICKAIIHE
B OCHOBC IMPOMBIIIJICHHOI'O
crioco0a Moy4eHHs CepHOM

https://m.edsoo.ru/\VV6V8J2S2H

36



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KHUCIOTBEL. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH CPeIbl
COEAMHEHUSIMU CEPBI

27

Brrancinenne MaccoBod 10U
BBIX0/1a IPOJAYKTA PEAKIIUHA

https://m.edsoo0.ru/T5SH5M5C6Q

28

OO0m1ast XxapaKTepUCTHKA
sneMeHToB VA-rpynmsl. A30T,
pacrpocTpaHeHHe B IPUPOJIE,
bu3HUYECKUEe U XUMUYIECCKHE
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AMMUak, ero Gu3NYECKue u
XHMHYECKHE CBOMCTBA,
IMOJTYy4YCHHUEC U IIPUMCHCHUC

https://m.edsoo.ru/A2J3E515U

30

[IpakTuueckas padora Ne 3 mo
teme «[lonydyeHue ammuaxa,
U3y4EeHHUE €ro CBOWCTB»

https://m.edsoo.ru/H8A8A5G8V

31

A3OTHas KUCIOTa, €€ pu3nuecKue
U XUMHUYECKHUE CBOIMCTBA

https://m.edsoo.ru/A4S5F4UOM

32

Hcnonp30oBaHue HUTPATOB U
COJIE aMMOHHSI B KQUECTBE
MUHEPATBHBIX YIOOPEHUH.
XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpebl
COEIMHEHUSIMU a30Ta

https://m.edso00.ru/G7Y4Q1J6P

33

®octop. Oxcun dpochopa (V) u
dbocdopHas kucnora, GU3nIECKre
1 XUMHUYECKHE CBOMCTBA,
MOJTy4eHUe

https://m.edsoo.ru/Q5B0G1N3R
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https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPAIHHBIX
ynoOpenuii. 3arpsi3HeHne
IPUPOIHON cpenbl pocharamu

https://m.edsoo.ru/M4G5H1P30

35

Yruepon, pacupocTpaHEHUE B
npupoze, Gusndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxkcupl yriepoja, ux
¢u3nvecknue 1 XUMUYECKHE
CBOMCTBA. DKOJIOrHYECKHE
po0JIeMBI, CBSI3aHHBIE C OKCHIOM
yriepoza (1V)

https://m.edsoo.ru/P6U7M4K9T

37

VYrospHas KUCIIOTa U €€ COJIU

https://m.eds00.ru/T501S0F1T

38

[IpakTuueckas padora Ne 4 o
teme "llomydeHune yriekucioro
ra3a. KauectBeHHast peakuus Ha
KapOoHaT-uoH"

https://m.edsoo.ru/P6WOW6A4C

39

[TepBoHa"ambHBIE TOHATHS 00
OpPraHMYECKHX BEIIECTBAX KAK O
COEAUHEHHUX YIJIepoia

https://m.edso00.ru/G506H6X1E

40

erMHI/Iﬁ " €ro COCAUHCHUA

https://m.edso00.ru/S2F37Z4G3N

41

[IpakTuyeckas padora Ne 5.
Pemenne skcnepuMeHTaIbHBIX
3a1a4 1o teMe «Baxnenmue
HEMETAJLJIBl U UX COeTUHEHHSD)

https://m.edsoo.ru/Y8B8R2E1J

42

Kontponsnas padora Ne3 o teme
«Bakuelinne HeMeTaUIbl U UX
COEINHEHUI»

https://m.edsoo.ru/K1E4W5F5D
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https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OO61mas xapakTepucTuka
XUMHUYECKHAX DJIEMEHTOB —
MeTa/UI0B. MeTamnueckas CBSI3b

43 https://m.edso0.ru/Q5M8X3Z6L
1 METaJTHYECKast
KpUCTAITAYECKAs PEIIETKA.
®du3nvecKre CBOMCTBA METAIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECKUN PsiZL https://m.edsoo.ru/M7GOF6W6EK
HaIpsHKEHUH METaJIOB
O61u1re cnocoObl MOMYYEeHUs
MeTauoB. CriiaBel. Beraucinenus
45 10 YPaBHEHUSIM XUMHUYECKHUX https://m.edso0.ru/F9S7TU4G5C
PEaKINiA, €CIM OJIMH U3 pearcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UHU METAILIIOB https://m.edso0.ru/U4T6B8L6C
47 IllemoynbIc METaJLIBI https://m.edsoo.ru/ESNOF6H7A
48 OKCHBL H THAPOKCHALL HATPHS I https://m.edsoo.ru/Q5F4A8Z0U
KaJust
49 L[Ienoquoz«;eMeanvHe METaILIRL = https://m.eds00.ru/R9G4H2L5S
KaJIbLIIMA ¥ MarHUi
50 Bakueimue coefMHESHAS KaJIbIUS https://m.edsoo.ru/B5B6SOF6R
51 O6O6HUIGHHG 1 CHCTEMATH3ATHA https://m.edsoo.ru/Z8S2E1Y6W
3HAHUU
52 HKecriocTs BoReI 1 Crioco0s o8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHHs
[IpakTuyeckas padora Ne 6 o
53 TeMme "JKECTKOCTH BOIBI U METObI https://m.edsoo.ru/T6E9QU213W

e€ ycrpaneHus"
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https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

ATIOMUHUA

https://m.eds00.ru/O2U1T4S00

55

AmdorepHbIe CBOMCTBA OKCUAA U
TUJIPOKCUAA

https://m.edsoo.ru/T7Z619U3S

56

Kemneso

https://m.edsoo.ru/I2ROK4COE

57

OKCH/IBI, THIPOKCHIBI U COJH
xenesa (1) u sxemesa (1)

https://m.edsoo.ru/U2B913V0Q

58

O0001IeHrEe U CUCTEMAaTU3 AU
3HAHUU

https://m.edsoo.ru/M\WV6NOH8L7X

59

[IpakTuueckas pabora Ne 7.
Pemienne skciepuMEHTAIBHBIX
3ajau no TeMe «BaxHeiime
MeTaJlIbl U UX COEIMHEHUS

https://m.edso0.ru/J1IM4T7L4X

60

Brrunciienus mo ypaBHEHUSIM
XUMHYECKUX PEAKLINH, ECITU OJIUH
U3 PEareHTOB JaH B U30BITKE WU
COACPKUT mpuMecH. Brruncienus
MacCOBOM JI0JIM BBIXO/IA MPOAYKTA
peakuuu

https://m.edso0.ru/F2G001Y0K

61

O0001IeHYE ¥ cUCTEMAaTH3alUS
3HAHUU

https://m.edsoo.ru/\W9FSE9L5N

62

Kontponbnas padora Ne4 o reme
«BaxHeumme MeTajibl U X
COCIMHEHHUS

https://m.edsoo.ru/F1IEOK9H7N

63

BemectBa u Mmarepuaisl B
MIOBCETHEBHOM JKU3HU YEIIOBEKA

https://m.edsoo0.ru/T4POU7D4B

64

XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolen cpeJibl

https://m.edsoo0.ru/COU700M3X

65

Pons xumuu B PCUICHUN

https://m.edsoo.ru/K9X9A8TOM
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https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M

OKOJIOTHYCCKUX HpO6J’I€M

PesepBHsiit ypok. O6001meHune u

66 N 1 https://m.edsoo0.ru/T5K5V6J3C
CHCTEMATH3AIAS 3HAHWI
PesepBublit ypok. O6001meHnue u

67 . 1 https://m.edsoo.ru/Y2B8C4H2E
cucreMarul3anusa 3HaHUU
PesepHbIii ypok. O000mIeHNE 1

68 N 1 https://m.edso0.ru/B3P1R2T3V
cucreMarul3anuvs 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kon
MpoBePsSIEMOro
pe3yJjbTaTa

IIpoBepsieMble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: «IlepBOHaYaIbHBIE XUMUYECKUE TTOHITHS

11

pacKpbeIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHSITHH: aTOM,
MOJIEKYJIa, XUMHYECKHA JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAs ¥ HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHTENIbHAs aTOMHasi W MOJIEKYJsipHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas JOJISI XUMHYECKOTO
AJIEMEHTa B COCIMHEHUH, MOISPHBIA O0BEM, XMMHUECKas pPeaKIus,
KIacCH(PUKAIUsS  peaKIHii:  PEeaKIuu  COCNAWHEHUsS,  peaKluu
pa3lIOKEHUs, PEaKUWU 3aMEIICHHs, peakuu OOMeHa, 5K30- U
SHJOTEPMHUYECKUE PEaKIMH, TEIIOBOW AS(deKxT peakuuu, pacTBOp,

MaccoBas O0JI BEICCTBA (HpOI_[eHTHaH KOHI_[CHTpaI_II/I}I) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH H

MMPUMCHSATDH 3TU MTOHATHA IMIPU OIIMCAHUH BCHICCTB U UX npeBpameHHﬁ

1.3

HCIOJb30BaTh XUMHYECKYI0 CHMBOJHMKY Ui COCTaBJIeHHS (HopMyll

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKum“I

14

PaCKpLIBaTb CMBICJI 3aKOHOB COXpaHCHUA MacCcChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPDHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIpEaAcCIIATh BaJICHTHOCTb aTOMOB JJIEMCHTOB B 6I/IHapHBIX

COCANHCHUAX

1.6

KJIaCCUQUIIMPOBaTh XUMHUYECKUE pEaKIuu (M0 YHCIYy U COCTaBy

YUYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TETNIOBOMY 3P HEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIDHYIO U MOJIIPHYHO MAacChl

BEILIECTB

1.8

BBIUUCIIATE MAacCOBYIO JIONIO0 XMMHYECKOTO JJIEMEHTa 10 (opmyIie
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COEIMHEHMUS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOBI IMO3HAHUS — HAOIIOeHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  JKCHOEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «BaxHeline NpeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

pPaCKpbIBaTbL CMBICJI OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: OKCH I,

KHCJI0Ta, OCHOBAHHEC, COJIb

2.2

OIIPEACIIATE NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJ'IéHHOMy KJIaccy

coeanHeHui o popmynam

2.3

KJ'IaCCI/I(I)I/ILII/IPOBaTL HCOPTaHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIMHME€ XWMHUYECKHE CBOMCTBA
BEIICCTB PAa3IMYHBIX KIACCOB, MOJATBEPXkJas OIUCAHHUE TPUMEpPaAMH

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMIPOrHO3UPOBATH CBOMCTBa B€IIECCTB B 3aBHCHMOCTH OT HX
Ka4YCCTBCHHOI'0 COCTaBa, BO3MOXHOCTH TNPOTCKAHUA XUMHYCCKUX

HpeBpameHm”I B Pa3JIMYHBIX YCJIOBUAX

2.6

cleZloBaTh ~IpaBUJaM IIOJIb30BaHMs XHMMHYECKOH mocylnol H
1abopaTopHbIM 000OpYIOBaHMEM, a TaKXKe IpaBHJIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMH 110 BBITOJHEHHIO
71a00paTOPHBIX XMMHYECKUX OIBITOB MO MOITYYEHHUIO M COOMPaHMIO
ra3o0o0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOpPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C ONPENEIEHHOM MAacCOBOM [JOJIEM PACTBOPEHHOIO
BEIIECTBA, INIAHMPOBATH U MPOBOJUTH XUMHUYECKUE IKCTIEPUMEHTHI 110
pAcllO3HABAHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C IOMOUIBIO

WHIUKATOPOB (JTakmyc, peHonpTanenH, METHIOPaHK U IPYTHe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHHUIO XUMHYECKON PEAKLIUH

ITo Teme: «llepmomnueckuit 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHtoB JI. . MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsI3b. OKHCINTEIIHFHO-BOCCTAHOBUTEIbHEIC PEAKIIUM»

3.1

pacKpbeIBaTh CMBICII OCHOBHBIX XHUMHWYCCKUX HOHSATHH: AApO aTroma,
AJICKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paanyCc aroMa,
XUMHYECKasi CBsI3b, MOJSPHAs M HEMOJSpHAs KOBAJICHTHAs CBSA3b,

3JIEKTPOOTPULIATENBHOCTh, HWOHHAsl CBSI3b, HWOH, KAaTUOH, aHHWOH,
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CTCIICHDb OKHMCJICHUA

3.2

KJ'IaCCI/I(i)I/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

3.3

OIMKCHIBATh M XapaKTepu3oBaTh TadbmuuHyto ¢opmy I[lepmommaeckoit
CHCTEMBbl XHMHYECKHUX DJJIEMEHTOB: pa3inyarTh IOHATUS «TJIaBHAsS
noarpynmna (Arpynma)» U «mobouHas mnoarpynmna (brpymma)y,

«MAaJIbIe» U «OOJBIINE) Nepruoabl

3.4

packpbiBaTh cMmbica Ilepunomnueckoro 3akona JI.M. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX JJIEMEHTOB OT uUX nojoxeHus B Ilepuogunueckoit

CHCTEMC

3.5

COOTHOCUTh  O0O3Ha4YeHHUs, KOTOpblE HMEITCS B  Taluuie
«Ilepuonnueckasgs  cucreMa  XUMHUYECKHX  diemeHTtoB [N
MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsi sapa, oOliee YHucio

9JICKTPOHOB U PACIPCACIICHUC UX I10 3JICKTPOHHBIM CJ'IO}IM)

3.6

OIpCACIIATh CTCIICHb OKHMCJICHHA 3JICMCHTOB B 6I/IHapHBIX

COCOANHCHUAX

3.7

ONpeeNATh BUJ XUMHUYECKOM CBS3M (KOBaJICHTHAas W HMOHHAs) B

HCOPraHN4CCKUX COCAMHCHUAX

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble mpeaMeTHbIE Pe3YJIbTAThl OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: «BeniecTBo 1 XUMHYECKAs pEaKIIHI»

11

pPacCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTOHSTHM: pacTBop,
OJICKTPOJIMTBI, HEJJICKTPOJIUTHI, JJICKTPOIUTHYCCKAsd JUCCOLHALNA,
p€akiunun HOHHOI'O O6MeHa, KaTajiu3aTrop, XUMHYCCKOC PAaBHOBCCHC,
06paTI/IMBIe n HCOﬁpaTI/IMBIe pcaKkuuun,
OKHUCIHUMTCIIbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKUCJIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJIICHUEC W  BOCCTAHOBJICHUC, aJUIOTPOIINA,
aM(bOTepHOCTB, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHaSI, HOHHaAas,

MeTaJ'IJ'II/I‘-IeCKaH), KpUCTaJllInueCKasd peméTKa, CIlIaBbl, CKOpPOCTb
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XUMHUYECKOH pCakuuu

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

IMPUMCHATD OTH IOHATHUS ITPH OIIMCAHHUH BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS JJIEKTPOJIUTHUECKON JUCCOILMAIMN KHUCIOT,
mieiouell M cojeil, MOJHbIE M COKpall€HHBIE ypPaBHEHUS pEaKIMii

HOHHOI'0 OOMEHa

1.4

pacKkpbeIBaTh CYHIHOCTb OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

MOoCpEACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OayaHca 3THUX peakunﬁ

1.5

MPOBOAUTH PACUETHI O YPABHEHUIO XUMUYECKON pPEeaKINU

Ilo temam: «Hemerayuibl U uMX coequHEHUSI» U «MeTaipl U HUX

COCITMHEHMUS

2.1

XapaKkTepu30BaTh (OMUCHIBATE) OOIIHME U CIIEU(DUISCKUE XUMHUECKUE
CBOMCTBAa TPOCTBIX W CIIOKHBIX BEIIECTB, MOJTBEPXkAasi ONMUCAHUE
prUMepaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHMsSI PEaKIUil, MOATBEPKIAIOIINX CYIIECTBOBAHUE

FeHETHYSCKON CBI3U MCXKY BCUICCTBAMU PA3JIMYHLIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTU MPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX

2.4

ClIeZIoBaTh ~IpaBUJIaM  IIOJIb30BaHMS XMMHUYECKOH TOCylod W
n1a0opaTOpHbIM 000OpYZIOBaHMEM, a TakKXe IpaBHiiaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLUSMHU [0 BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX ONBITOB IO IMOJYYEHHIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIUH, TOATBEPKIAIONINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM IMYTEM  XJIOPHI-,
Opomupa, womua, kapOoHar, ¢ocdar, CHIHKaT, Cyibdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI W3YYCHHBIX METaJUIOB,

IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB

ITo Teme: «XHMUS U OKpYy’KaroLIas cpea»

3.1

pacKkpblBaTh  CMBICII OCHOBHBIX xumuyeckux mnonstuil: [1JJK

BCHICCTBA; KOPPO3H:A MCTAJLJIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpalnn MBICIIMTETbH O JACATCIBHOCTH —
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aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CHUCTEMATHU3alIUIO,
BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsA3CH — IJil U3Y4YCHUA
CBOICTB B€IICCTB U XUMHUYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHEIC
MCTOAbBI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peanbHbBIN U MBICIICHHBIH )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1

HepBOHaLIaJ'IBHBIe XUMHWYCECKUEC ITOHATUA

11

[Ipenmer xumuu. Poiib XMMHUM B KM3HM 4e€JoBeKa. XUMHUA B CUCTEME HaykK.
Tena u BemecTBa. PU3HYECKHE CBOKMCTBA BEIIECTB. ATperaTHoe COCTOSTHHE

BEILIECTB

1.2

Ilonsarue o MCTOJax IIO3HaHUA B XUMUH. Yuctele BCIICCTBA U CMECCH. Crioco0On1

paszaesieHust cMeceit

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue dyeMeHThl. CHMBOJBI XHUMHYECKHUX

a51eMeHTOB. [IpocTbie U ciloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyia. BaneHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemecTB.  OTHOcHTENbHAas ~ aTOMHas — Macca.
OTtHocuTenbHas MONEKYIIIpHas Macca. MaccoBasi 4Ol XMMHUYECKOT O JIEMEHTa

B COCIMHCHHNU

1.5

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIWYECTBa,
MacChl M YHCIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacd€rel mo dopmynam

XUMHUYECKUX COSANHECHUM

1.6

duszndyeckre ¥ XUMHYSCKHE SBIICHHUS. XHMHYECKas peakuusa u eé IIPpU3HAKH.
3aKoH COXPAaHCHUS MACChI BCIICCTB. XUMHYECKHE YpaBHCHMU. KJ'IaCCI/ICI)I/IKaI_[I/IH

XUMHYECKUX PeaKlnil (COeTUHEHHMS, Pa3JI0OKCHHs, 3aMeIlIeHUs, OOMEHA)

1.7

XUMHUYECKUIl SKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY 101, C IPaBUIaMU
pabotel B Jaboparopu U npuéMamMu oOpalieHuss ¢ J1abopaTOPHBIM
o0opynoBaHHEM, H3y4eHHE M ONHCaHUE (PU3MUECKHX CBOMCTB 00pa3IoB
HEOpPraHWYECKNX BEIIeCTB, HaOmoneHne (u3ndecknx (TUIaBICHUWE BOCKA,
TassHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJICHCAIUS BOJBI) U
XMMHUYECKUX  (TOpEHHE  CBEeYM, TMpPOKAJMBAHHME MEIHOH  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIOTOHM) SBICHUM, HAOIIOJEHUEC M OIHCaHUE
NMPHU3HAKOB TPOTEKAHWS XMMHUYECKHX peakinuil (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUIOM Oapusi, pasjoKeHUe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aMMOJICHCTBHE XKeje3a C PaCTBOPOM

comu menu(ll), nzydyenne crocoOoB paszzaeneHust cMece (C MOMOIIBI0 MAarHUTa,
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(bI/IJIBTpOBElHI/Ie, BBIITApUBAHUC, AUCTUILIALINA, XpOMaTOTpa(I)I/IH), MIpOBCACHUC
OYHCTKHU HOBapeHHOﬁ COJIH, Ha6JIIOIICHI/IC 1 OIMMCAHUC PE3YJILTATOB ITPOBCACHUSA
OIlbITa, HWJUIFOCTPUPYIOLICTO 3aKOH COXpAaHCHHUA MACChbl, CO3OaHHC MoJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxwuerime npeicTaBuTeNM HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT M MpocToe
BemecTBo. HaxoxaeHune Kuciaopoja B mpupojne, (GU3UYECKHe M XUMHYSCKUE
cBoiictBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucimopoma. CrocoObl
MOJYYCHUsT KHCIopoJa B JIa0OpaTOpUM M TPOMBIIUIEHHOCTH. Kpyrosopor

KHCJIOpOJa B ITpUPOJL. O30H — AJUIOTPOITHAA MOI[I/I(I)I/IKE[I_[I/UI KHCJI0pOaa

2.2

TeroBoi 3P dekT XUMHIESCKON pPeaKInyi, TEPMOXUMHUIECKUE YPABHEHUS, K30~
Y SHJIOTEPMUYECKHE peakuu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHUE MTApHUKOBOT 0 3 (ekTa, pa3pylieHrue 030HOBOTO CII0s

2.3

Bonopon — snemeHT W mpocToe BemecTBo. HaxokaeHne Bomopoaa B TPUPOJIE,
¢u3nuecKkne W XUMHUYECKHE CBOWCTBA, TMPHUMEHEHHE, CIOCOObI MOTyJYeHHS.

Kucnore! u conn

2.4

MossipHblit 00bEM ra30B. Pacy&rbl 1o XUMHUECKUM ypaBHEHHSIM

2.5

®dusnyeckne cBoMcTBa BOAbL. Boma kak  pactBopuTeNb. PacTBOpBIL.
Haceiiennsle 1 HeHACBIIEHHBIE PAacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBas oyt Bewiectsa B pacTBope. XHMMHYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B IpHpone W B KU3HU uernoBeka. KpyroBopor
BOABI B MpUpone. 3arpsA3HEeHHWe MpUpPOAHBIX BoA. OXpaHa W OYMCTKA

IIPpUPOOHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeauHennid. Oxcuapl. Knaccudukarus
OKCHJIOB: coseoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcujoB. dusnmdeckrne U XUMUYECKUE

cBOMCTBa OKCUI0B. [lonydyeHne okcuios

2.7

OcHoBanust. Knaccudukanuss ocHOBaHWHM: INENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHul. DU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [lomyuenne ocHOBaHUI

2.8

Kucnorel. Knaccuduxamnus kucnor. Homenknarypa kucnor. dusnueckue u
XUMHYECKUE CBOMCTBAa KUCIOT. Psn axktuBHoctu MeTtaiioB H.H. bekerosa.

[Tonydyenue kucior

2.9

Comu. Homenknarypa coneit. dusnueckue U XUMHUYECKHE CBOMCTBA COJIEH.
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ITonyyenue conen

2.10

I'eneTnueckas CBSA3b MCXKAY KilaCCaMU HEOPTaHUYCCKUX CO€,Z[I/IH€HI/H71

2.11

XVMMUYECKMI  SKCHEPUMEHT: Kaue€CTBEHHOE ONpPEIECIICHUE  COIEp)KaHUs
KHCJIOpO/ia B BO3JyXe, IOJIYy4YeHHE, COOMpaHUE, PacllO3HABAHUE M H3Yy4EHHE
CBOMCTB KHCIJIOpOJ1a, HAOII0/IeHHE B3aMMOJCHCTBUS BEIIECTB C KUCIOPOIOM U
yCJIOBHUSI BO3HUKHOBEHHS U MPEKpaILIeHNs TOpeHus (1okapa), 0O3HaKOMIIEHUE C
oOpasllaMi OKCHJIOB W OIIMCAaHWE HX CBOWCTB, TOIy4eHHe, colOupaHue,
pacrio3HaBaHWE W HM3y4YEHHUE CBOMCTB BOAOPOZA (rOpeHHe), B3aUMOJECHCTBUE
Bogopoaa ¢ okcugom Menu(ll) (BO3MOXHO HCITOIB30BaHKME BHICOMATEPHAIIOB),
HaOrofieHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
0COOCHHOCTEH PACTBOPEHHS BEUIECTB C pA3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MACCOBOW JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCHUCTBUE BOJBI C MeTaljaMHM (HaTpueM M KaJbLUeM)
(BO3MOXXHO HCIIOJIb30BaHME BHJICOMATEpPHAIIOB), OMNpEAEICHUE pPacTBOPOB
KACIOT M UIeNI0Ye ¢ MOMOIIBI0 WHAMKATOPOB, HCCIIEJOBAaHUE OOpa3IOB
HEOPraHWYECKUX BEIECTB pAa3IMUHBIX KJIAcCOB, HaOJIOIEHUE W3MEHEHUs
OKpPAaCKM HWHIMKAaTOPOB B pPAacTBopax KHCIOT U IIENOYEH, HU3Yy4YCHHE
B3aumMojeiicteua okcuga menu(ll) ¢ pacTtBopom cepHOW KUCIIOTBHI, KUCIOT C
MeTa/UIaMH, PeaKIUi HEUTpaIN3aluy, I0Ty4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 METajula JApPYrUM M3 pacTBopa COJM, pEIlIeHue
JKCIIEPUMEHTAIbHBIX 3a1a4 N0 TeMe «BaxHeime Kiaacchl HEOPraHMYECKHX

COeqUHEHUN

[Tepuoaunueckuii 3akoH u [leprognyueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. CtpoeHre aTOMOB. XUMHYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

IlepBble MOMBITKM KiIaccU(UKAMM XUMHMUYECKMX »3iieMeHTOB. IloHatue o
rpynnax CXOJHBIX AJIEMEHTOB (ILEIOYHBIE U IIEIOYHO3EMEIbHBIE METAJIbI,
raJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHIABI U TUAPOKCUIBI

3.2

Ilepunonnueckuii 3akoH. [lepuonnueckas cucrema XuMU4eCKux 31eMeHToB J[. 1.
Meneneesa. Koporkonepunonnas u JUIMHHOIIEPUOAHAS (b opMbI
[Tepuoguueckoit cuctembl xuMuueckux a3nemeHtoB [[.M. Menneneesa.
Ilepriogpl u rpynnel. OU3MYECKH CMBICT IMOPSAKOBOIO HOMEpa, HOMEDPOB

nepuoaa U rpymmsl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aToMHBIX sifep. M3oromnbl. DnekTpoHsl. CTpoeHue
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AJIEKTPOHHBIX 000JIOYEK aTOMOB TMepBbIX 20 XUMHYECKHX 3JIEMEHTOB
IIepuonnueckon cucremsl .M. MenneneeBa. XapakrepucTuka XMMHUYECKOTO

3JIEMEHTA Mo ero noynoxenuto B [lepnonnueckont cucreme J1.1. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYECKHX CBOMCTB IO TpYNIaM M TEPHOJIAM.
3nauenue Ilepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XMMUYECKUX
3JIEMEHTOB ISl pa3BUTUsI Hayku U npakTuku. [[.M. MenneneeB — y4€HbIil u

rpakIaHUH

3.5

Xumuyeckass cBsizb. KoBanmeHTHas (TMonsipHas M HEMONspHas) CBS3b.

3HeKTpOOTpI/II_IaTCJ'IBHOCTL XUMHYECKHUX 3JI€MEHTOB. MIOHHas CBS3b

3.6

Crenenp okucieHuss. OKUCIUTEILHOBOCCTAHOBUTEIbHBIE peakiu. [Ipoieccs

OKHCJICHHS U BOCCTaHOBJICHMA. OKHCIUTEIN U BOCCTAHOBUTECIIN

3.7

XYUMUYECKUI JKCHEPUMEHT: U3y4YeHHe O00pa3loB BEUIECTB METaLIOB U
HEMETAJIOB, B3aUMOJEUCTBHUE TUIPOKCHUIA IMHKA C PAcTBOpaMU KHUCIOT U
1IeJI04€ei, MPOBEJECHNE OMBITOB, WIUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIX PEAKLUi (TOpeHUE, peakuy pas3yioKeHUs, COSIUHEHM )

9 KUIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUA

BemectBo 1 xumnueckas peakuus. [loBropenue

11

IIepnonnueckuii 3akoH. [leproaudeckas cucreMa XMMUYECKUX 3J1eMeHTOB [[. 1.
MenpaeneeBa. CTpoeHHe aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHMYECKHAX DJIEMEHTOB IIEPBBIX TPEX IEPUONOB, Kaiaus, KaJbLMsI M HX
COCIVUHEHUM B COOTBETCTBUM C IIOJOKEHUEM 3JIeMeHTOB B Ilepromudeckon

CUCTCMC U CTPOCHUCM HUX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJBl XUMHUYECKOW CBSA3M. THIBI KPUCTAIUTMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOICTB BEILLIECTBA OT TUIIA KPUCTAIUIMYECKON PEHIETKU
U BHJIa XUMUYECKOH cBsi3u. Kiaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSALIMXCS K pa3IMUHbIM  KjaccaM HEOPraHWYECKUX  COCAUHEHUH,

FCHCTUYCCKAsA CBA3b HCOPIraHNYUCCKHUX BCUICCTB

1.3

Knaccudukanus XuMH4eCKUX peakiuil Mo pa3IMyHbIM MpU3HaKam (Mo YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIoBOMY 3(deKTy, Mo
M3MEHEHUIO CTENEHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, IO OOpaTHUMOCTH,

M0 y4YyacTHUIO  KaTajgu3aropa). OK30- H DHAOTEPMHYECKHE PEaKIluH,
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TCPMOXUMHNYCCKHUEC YPABHCHUA. IlonsTue o CKOpOCTHU XUMHUYECKOH pCaKknuuu

1.4

[TonsiTne 00 0OpaTUMBIX M HEOOPATHMBIX XMMHYECKUX peaknusx. [ToHsTue o
TOMOT'CHHBIX U T€TEPOICHHBIX peakiusx. [IoHATHE 0 XUMUYECKOM PABHOBECHH.
@DakTOphl, BIUAIIIAE HAa CKOPOCTh XUMHUYECKOW pEAKIMH € TIOJOXKCHHE

XUMHNYCCKOI0 paBHOBCCHUA

1.5

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, 3JIEKTPOHHBIN Oananc
OKHMCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocraBiieHWE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH C HCIOJb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOTUTUUECKON TUCCOLUMALUU. DJIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, annonsl. MexaHu3M IHCCOLMALMM BEUIECTB € Pa3IMYHBIMUA BUIAMHU
XuUMu4eckoil cBsazu. CreneHs aucconuannu. CUibHbIe U cnaldble 3JEKTPOIUTHI.
Peakuuu noHHOrOo oOMeHa. YCIIOBUS MPOTEKaHUs PEakuii MOHHOTO OoOMeHa,
MIOJIHBIE M COKpallEHHbIE HOHHBIE ypaBHEHUs peakiuil. CBoWcCTBa KHUCIOT,
OCHOBAaHMM M COJieH B CBETE TMPEACTaBICHUU 00 DIICKTPOIUTHUCCKON

JUucconualmnu. KauecTBeHnnbIe p€aKn Ha HOHBI. ITonsarue o ruapom3e coJeit

1.7

XUMUYECKHI SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENAMU KPHUCTAUINYECKUX
PEeLETOK HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HEMeTauloB (rpadura U
aJiMasa), CIOKHBIX BEIIECTB (XJIOpHAA HATpus); UCCIENOBAHUE 3aBUCUMOCTHU
CKOPOCTH XUMHUYECKOW pEaKIHUU OT BO3JCHCTBHS pa3iIU4yHbIX (DaKTOPOB;
UCCJIEIOBAHUE  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  IIpoliecca
AUCCOLMAIMM  KUCIIOT, IIeidoded M coiaedl (BO3MOYKHO HCIOJNb30BAHUE
BHUJIEOMATEPHUATIOB); IPOBEACHUE OIBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKAHUS peaKkIii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BHIACICHHE Ta3a,
o0pa3oBaHME BObBI); OIBITOB, WJUIIOCTPUPYIOIIMX TMPUMEPHI OKHCIUTEIIbHO-
BOCCTAHOBUTEINIBHBIX peakiuil (ropeHue, peakiuu pas3yioKeHHs, COeTUHEHHUs);
pacrno3HaBaHWE HEOPraHNYECKUX BEILECTB C MOMOILBIO KAYECTBEHHBIX PEAKIINM

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJILHBIX 3a/1a4

HemeTannsl 1 UX COeAUHEHUS

2.1

OO6mrast  xapakTepucThKa TajoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe cTeneHnu okuciieHus. CTpoeHne B (GU3HMIECKHE CBOMCTBA MPOCTHIX
BEILIECTB — TaJoreHoB. XHMHUYECKHE CBOICTBAa Ha TMpUMEpe XJopa
(B3aMMOJEHCTBUE C METaUIaMH, HEeMeTalIaMH, MIelo4aMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUe, puMeHeHue. Jlelicteue

XJiopa 1 XJO0pOoBOAOPOda HAa OpPraHU3M 4YCIIOBCKA. Baxneimue XJIOpyuabl U UX
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HaxO0X/JIEHUE B MIPUPOJE

2.2

OO6mrast xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OcCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHnusa. CTpoeHue u pusnueckue cBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJa W Cepbl. AJUIOTPONHBIE MOIU(PHUKAIUU
KHCIIOpOJia U cepbl. XMUMHYECKHE CBOMCTBa cepbl. CepoBOIOpOJ, CTpOEHHUE,
¢busznueckue U XUMUYeckue cBoicTBa. OKCHUIbl Cepbl KaK MpeICTaBUTENN
KHUCTIOTHBIX OKcHAOB. CepHasi KuCIOTa, (pu3nMueckue U XMMHYECKHUE CBOMCTBa
(oOmue Kak MpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUe
peaxkiuu, JeKallle B OCHOBE NMPOMBIIUIEHHOIO Cloco0a IMOMy4YeHUs CEpHOM
kuciotbl. Ilpumenenune. Coiu CEpHOM KHUCIOTHI, KQUECTBEHHAs pEaklus Ha
cynbdar-uoH. Haxoxxaenue cepsl U €€ COeTUHEHUI B mpupojae. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCAMHEHHMSIMH Cepbl (KHCIOTHBIE TOMKIM,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPALICHHS

2.3

OOmas xapakrepuctuka 351eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B IIPUPOJIE,
¢u3nueckue U XuMH4Yeckue cporictBa. KpyroBopor asora B npupoje. AMMUax,
ero (u3MuecKue M XUMHUYECKHE CBOWCTBA, MoiiyueHue U npumeHenue. Comu
aMMOHMsI, HUX (U3MYECKHMEe U XUMHYECKHE CBOMCTBa, INpPUMEHEHHE.
KauecTBeHHast peakuysi Ha MOHBI aMMOHUS. A30THasi KHMCIIOTa, €€ MOJIy4YeHHE,
¢u3nveckne M XHMMHUYECKHE CBOWCTBa (0OIIMEe Kak MpPEJCTaBUTENS Kiacca
KUCIOT U crneuuduueckue). Mcmnonb3oBaHue HUTPATOB U COJEH aMMOHUS B
Ka4yeCTBE MUHEPAJbHBIX yJ0OpEeHU. XUMHUECKOe 3arpsi3HEHHE OKpY’Karollen
Cpebl COSMHEHMUSIMU a30Ta (KUCIOTHBIE JI0XK/IU, 3arpsA3HEHHUE BO3/1yXa, TOYBBI

1 BOZOEMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu dochopa, PU3NIECKUE U XUMHUECKHE
croiictBa. Oxcun ¢ochopa(V) u dochopnas xucnora, Qusuveckue u
XMMHYECKHE CBOICTBa, momydeHue. lcmomp3oBanme ¢dochaToB B KadecTBe

MUHEPATBHBIX YI00OpEeHUN

2.5

OObmas xapaxtepuctuka 31eMeHToB IVA-rpymnmbel. OcoOeHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHCICHHs. YTJEepPOJ, aJUIOTPOITHBIC
MOIU(UKALMY, PAcCIpOCTpaHEHHE B MNpHUPOJE, (U3NYECKUE U XUMHUYECKUE
cBoiictBa. Azacopouus. Kpyrosopot yriepoaa B npupoae. OKCUibl yriepoja,
X (u3nYecKkne M XUMHUYECKHE CBOWMCTBA, NICHCTBHE Ha JKUBBIC OPTraHU3MBI,
MOJTYyYCHUE M TMPUMEHEHHUE. DKOJIOTUYECKUE MPOOIIEMBI, CBA3aHHBIC C OKCHUIIOM

yriepoaa(lV); rumore3a rinobanbHOro MOTEMJICHHUS KJIMMAaTa; MNapHUKOBBIN
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spdexT. YrompHas KHcIoTa M €€ Ccomu, HUX (PU3MUECKHMEe U XHUMHYECKHE
CBOMCTBa, MOJIyueHUE W NpuMeHeHue. KadecTBeHHas peakiust Ha KapOoHAT-
noHbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[TepBoHavanbHbIe TTOHATHS 00 OPraHUYECKHX BEIIECTBaX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, AalEeTHJIeH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucnora). Ux cocraB u xumudeckoe crtpoeHue. llonarue o Ouonoruyecku
BXHBIX BEIIECTBAX: JXHpaxX, OenmKax, yrieBoJaXx — W HX POIU B KHU3HU
yeyoBeka. MarepuanbHO€ €IUHCTBO OPraHMYeCKMX MW HEOPTaHMYeCKHX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XHMHYECKHE CBOWCTBA, IOIY4YECHHUE U
npumenenue. CoeauHeHuss KpeMmHHS B mpupozge. OOmue mnpeacTtaBieHus o0
okcune kpemuus(1V) u kpemHHeBO# kuciore. CHIMKATBI, HX HCIIOJIb30BAHHUE B
OBITY, MEUIIMHE, MPOMBIILICHHOCTH. BaxkHele cTpouTeNnbHbIE MaTeprabl:
KepaMuKa, CTEKIIO, IIEMEHT, OeToH, >kene300eToH. [Ipobmembl Oe3omacHOro

HCIIOJIB30BaHUSA CTPOUTCIBbHBIX MaTCPpHUaIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH HKCHEPUMEHT: H3Y4YeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEaKIU Ha XJIOpUI-
MOHBl W HaONIOJeHUE NPHU3HAKOB HUX MPOTEKaHUS; OIbIThl, OTpa)Karollue
buznyecKkue U XMMHUYECKHUE CBOWMCTBA TaJIOTEHOB U UX COCTUHEHUI (BO3MOMXKHO
MCIOJIb30BaHHE BHUJCOMATEPHAIIOB); O3HAKOMIIEHHWE C OOpa3laMu XJIOPHJIOB
(raJoreHuIoB); O3HAKOMJICHWE C oOpaslnaMu cepbl M €€ COCJIMHCHUSIMU
(BO3MOXKHO ~ HMCHOJIb30BaHUE BHUACOMATEpPUATIOB); HAOIIOJCHUE TMpoIecca
o0yrnuBaHus caxapa MoJ JeHCTBHEM KOHIIEHTPHUPOBAHHOW CEpPHOW KHUCIIOTHI,
U3YYCHHE XMMHUYECKUX CBOWCTB pa30aBlIEHHON CEpPHOM KUCIIOTHI, IPOBEACHUE
Ka4eCTBEHHOM peaknuu Ha cynb}ar-moH u HaOMIOACHWE Tpu3HaKa ¢
MPOTEKaHUsI; O3HAKOMJIEHUE ¢ (M3MYECKUMHU CBOMCTBAaMU a30Ta, ¢ocdopa u ux
COCIMHEHH (BO3MOXHO HCIONB30BaHUE BUJCOMATEpPHANIOB), OOpa3lamMu
a30THBIX U PochOpHBIX yrnoOpeHUil; monydeHne, COOupanue, pacro3HaBaHue U
U3Y4YE€HUE CBOMCTB aMMMaKa; MPOBEIACHHME KAUECTBEHHBIX pPEAaKIMil Ha HOH
aMmMoHus W ¢ochar-uOH U  HU3yYEeHUE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI ¢ MeJbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAJIOB); M3YyYEHUE MOJEIEH KpUCTAINIMYECKUX
pemérok anmasza, rpadura, ¢yuIepeHa; O3HAKOMIEHHE C IPOLECCOM

a7icopOIM pacTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U yCTPOWCTBOM
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IPOTUBOrasa; IMOJyueHHe, cOOMpaHue, PacHO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEICHHWE KAaYeCTBEHHBIX peakiuii Ha KapOoHaT- M
CHWJIMKAT-UOHBl M M3y4CHHE TPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOM NPOMBIIUIEHHOCTH; pEIIEHUE HKCIEPUMEHTAIbHBIX

3aJa4 0o Teme «BakHeilne HeMETalJIbl U UX COSAUHCHUI

Mertannsl ¥ uxX COCIMHECHUA

3.1

0611_12151 XapPaKTCPUCTUKA XUMUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUH HUX
nonoxkenuss B Ilepumommueckor cucreme xumuueckux snemeHtoB .U
MenpeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTayuinyeckas CBs3b U
METa/UIMuecKasi  KpUCTaUIMuecKass pemérka. JEKTPOXUMUYECKHM  psj

HaIpsHKEHUN METaJIOB

3.2

dusnueckrue U XUMHUYECKHE CBOicTBa MeTayuioB. OOmMe crnocoObl MomyyeHus
MeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPAIOMUHUI, OpOH3a) U UX PUMEHEHHUE B

OBITY ¥ TIPOMBILIUIEHHOCTH

3.3

[[lenounple Metayuiel: monokeHue B Ilepuogudeckoil cucreMe XUMHUYECKUX
sanemeHnToB .M. MenzeneeBa; CTpoOeHUE UX aTOMOB; HAXOXIACHUE B MPUPOJIE.
dusnyueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamust). OKCHUIIBI 1
TUAPOKCUIbI HaTpusi W Kanus. [IpuMeHeHHe IIEeTOYHBIX METANIOB M UX

COEeqUHEHUN

3.4

[[lenoyHo3emMenpHplE  METAUIBl MarHUd M KaJbLUW: IIOJIOKEHUE B
IIepunonnueckoii cucreMe xuMmuueckux aauemeHToB 1.1, Menneneesa; ctpoenue
HUX aTOMOB, HaXOXICHHUEC B IPUPOJICL. dusnyeckre W XUMHYUECKHE CBOMCTBA
MarHusi W Kajblusd. BaxHelmune coequHeHUs KaiabLus (OKCHI, TMIPOKCHI,

conn). JKEcTKocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

3.5

AmoMHuHMI: TIONIOkKEHWE B [lepuoguyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, CTpoeHHE aTroMma; HaxOXJeHHWE B mpupone. Dusnyueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUSA. AMGPOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMUHUA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB .M.
MenperneeBa; CTpOEHUE aToMa; HaxoxkiacHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl u conu kenesa(ll) u

xene3a(lll), mx coctaB, CBOMCTBA U TTOJTyYCHUE

3.7

XUMHUYICCKUMN OKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaMH MCTAJIJIOB U CIIJIaBOB,

X (U3MYECKUMU CBOWCTBAMH; HM3yU€HHUE pE3yJbTaTOB KOPPO3UU METAJUIOB
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(BO3MOXXHO HCIIO0Ib30BAHUE BUJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICUCTBUSL OKCHUJIA KaJlbIUsi U HATpUs C BOAOW (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUAIIOB); HMCCIICIOBAHUE CBONCTB KECTKOM BOJBI;
mporecca TOpeHusi JKele3a B KHCIopoae (BO3MOXKHO —HCIIOJNb30BaHHE
BHJIEOMATEPHUAIOB); MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX PEAKLMIl Ha MOHBI
(Maraus, Kanublusi, amromMuHus, nueka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIOZICHUE M OMHCaHUE MPOILIECCOB OKpAIIUBaHUs MJIAMEHU MOHAMHU HATPUS,
Kamuss W Kaublus ~ (BO3MOXXHO  HCIOJB30BAHHE  BUIEOMATEPUAJIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHHS W THUAPOKCHIA
[IMHKA; PEIICHHE HKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelme MeTamibl U

HUX COCIUHCHUS)

XUMHS U OKpY>Karollas cpesia

4.1

Hossle MaTepuansl U TeXHOJIIOTMH. BemecrBa U Marepuaibl B MOBCEIHEBHOU
JKU3HU YesloBeKa. XUMHUs U 30pOBbe. be3onacHoe UCIOonb30BaHUE BELIECTB U
XMMUYECKUX peakuuil B ObITy. IlepBas moMOIIb MpH XUMHYECKHX OXKOrax U

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJOIMYECKOM  IpaMOTHOCTH.  XMMHYECKOE  3arpsi3HEHHE
okpyxaromei cpeasl [IJIK. Poinb XxumMuu B perieHUr 3KOJOTHYECKUX MPOoOIIeM.
[IpupogHbie UCTOYHUKHA YTIIEBOJOPOJOB (Yrojb, HPUPOAHBIA Ta3, HE(DTh),

MPOAYKTHI UX MepepaboTKU, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKHI SKCIEPUMEHT: U3yuyeHUue 0o0pa3ll0B MAaTEpPHANIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OEPA30OBAHUS

Kona
NpoBepPsIeMoOro
TpedoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM Pe3yJIbTaTaM
0a30BOT0 YPOBHSI OCBOEHHS OCHOBHOIi 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 I[I03HAaBAa€MOCTU SIBJIEHUH NpPUPOJbI, MOHUMAHUE OOBEKTHUBHON
3HAYMMOCTH OCHOB XMMMYECKONH HAayKd Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJIbTYpbl M IPaKTUYECKOH
NEeSTeTbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMHHU CPEIU APYTUX €CTCCTBCHHBIX HAYK

1.2

O HAaYUYHBIX MCTOAAX IMO3HAHHW, B TOM YHUCJIC SKCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKUX METOAAX HUCCICAOBAHUA BCIICCTB W U3YUYCHUA
XUMHYCCKUX peaKHI/II\/II; YMCHUEC HCIIOJIB30BAaTh MOACIN JUIA

00BsICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccuoHaTbHOM IEeATEeTbHOCTH, CBA3AaHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KEHHSIX
XMMHUYECKOH HayKH, YTO ITO3BOJHUT OOYYArOIIMMCS paccMaTpHUBaTh
XUMUIO Kak cdepy cBoeit Oymyiiei mpodeccuoHaTbHON AeITEeNbHOCTH
U cAenaTh OCO3HAHHBIM BBIOOP XMMHUHU KakK IPOQUIBHOIO IperMera

P TIEPEXO0/Ie HAa YPOBEHb CPETHETr0 00IIero 00pa3oBaHMs

Biagenue cucteMol XUMHYECKMX 3HAHMM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIKOYacT:

2.1

BOXXHEUIIIE XUMUYCCKUE IIOHATUS: XUMHYCCKUMN DJICMCHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAA U
HEOJHOPOAHAsE CMeCh, OTHOCHUTEIbHBIE aTOMHass M MOJEKYJspHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJSPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAaHWE, COJNb (CPeIHsIs), XUMUYeCKas
pCaKknus, peakKun COCAWMHCHUA, PCAKIUHU Pas3jioKCHUA, PCaKIUn
3aMeIeHus, PEeaKIMu OOMeHa, TerIoBOM 3¢ (dEKT peakiuu, 2K30- U
SHIOTEPMHUECKUE PEAKIIMH, PAcTBOpP, MAaccoBas O XUMHYECKOTO
AJIEMEHTA B COSAMHEHUM, MACCOBAsI JIOJIS M MPOILICHTHAS] KOHIICHTPAITHSI
BEIIECTBA B PACTBOPE, PO aTOMa, DJICKTPOHHBIN CIIOW aToMa, aTOMHAS

opburtanb, paauyc aromMa, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
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XUMHYECKAsI CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHAS U HETIOJIAPHAS
KOBQJIEHTHasl  CBSI3b, MOHHAsl  CBsI3b, METALIMYECKas  CBSI3b,
KpUCTaJUIMYecKasl peméTka (aroMHas, HOHHAs, MeTaJUIMyecKas,
MOJIEKYJIIpHAs), UOH, KATHOH, aHMOH, AJIEKTPOJIMT M HEIEKTPOJIMT,
AJIEKTPOJIMTUYECKAs]  JTUCCOLMAINSA, pEeakUdd HMOHHOrO  OOMEHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ pEaKUMHM,  OKUCIUTENb U
BOCCTAaHOBHTENIb, OKHUCICHHE M  BOCCTAaHOBIICHHUE, DJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTMMble U HEOOpaTUMblE peakluy,
CKOpOCTb XUMMYECKOW peakuuu, Karamusartop, IIJIK, kopposus

METaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XHMHMH: 3aKOH COXPaHEHUS MAacChl,
nepuoanyeckuil 3axkoH .M. MeHnneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TCOpUU XHUMUU: ATOMHO-MOJICKYJIApHAA TeOopus, TCOpHL

BHGKTpOHHTquCKOﬁ JUCComralu

Bnanenue ocHoBamu XHUMHYECKON I'paMOTHOCTH, BKJ'IIO‘-IEIIOIJ.[CIZZ

3.1

yYMEHHeE MMPaBUIbHO UCOIb30BaTh U3yYEHHBIE BELIECTBA U MaTepUabl
(B TOM wyuciae MUHEpalbHble YAOOpPEHHs, METaulbl U CIUIABBI,
IOPONYKTHl TEepepadOTKU NPUPOAHBIX HMCTOYHHKOB YIJIEBOIOPOAOB
(yras, mpupoaHoro rasa, HeTH) B OBITY, CEITBCKOM XO3SIICTBE, Ha
MPOU3BOJACTBE U IMOHMMAHHUE 3HAYEHHS JKUPOB, OEJIKOB, YIJIEBOJOB
JUIs OpraHN3Ma YeJIOBEKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IMPOHCCCOB Ha OpPraHHU3M YCJIOBCKA U OKPYIKANOLIYIO

IPUPOJIHYIO Cpeay

3.2

YMCHUC UHTCIPUPOBATH XHUMHUUYCCKHUE 3HAHHA CO 3HAHUAMHU OPYIrUX

y4€OHBIX PEIMETOB

3.3

HaJIM4YMe onbiTa paboThl ¢ Pa3IMYHBIMU MCTOYHMKAMH HH(pOpMaluu
N0 XUMHMU (Hay4yHas W HAy4yHO-TIONMYJSpHas JHUTEparypa, CIOBapH,

CIIPABOYHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHHUBATH I/IH(I)OpMaLII/IIO O BC€IICCTBAX, HX
MMPpEBpaAlICHUAX nu MMPaKTUICCKOM IMPUMCHCHUHU " YMCHUC

MCIIOJIb30BaTh €€ [yl pelIeHNs yueOHO-103HABaTENbHBIX 3a/1a4

BHaHeHI/Ie OCHOBaMHU IIOHSATHHHOI'O amnrapara M CHUMBOJMYCCKOI'O
SI3bIKa XUMUH JJIs1 COCTABJICHUA (1)OpMy.]'I HCOPTaHNYCCKUX BCULICCTB,

YpaBHEHUH  XUMHUYECKUX  pEAKIHUM; OCHOBAMH  XHMHUYECKOH
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HoMeHknarypsl (IUPAC u TpuBuanbHoi)

YMeHue oOBSICHATH CBSA3b MOJOXKEHUS dyieMeHTa B [lepmonnueckoi

CUCTCMC C YHCIOBBIMH XapPaKTCPUCTUKAMH CTPOCHHA ATOMOB

5) XMUMUYECKUX JJEMEHTOB (cocTaB M 3apsia  sapa, olmiee 4Yucio
JJICKTPOHOB), pACHpPEICICHUEM 3JIEKTPOHOB 10 JHEPTeTHYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPUOIOB, KATHS U KaJIbIUs
[IpencraBienne 0  NMEPUOIMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (pajyc aTroMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX M CJOXKHBIX BEIIECTB OT TIOJNIOXKEHUS DJIEMEHTOB B
[Tepuoguueckoii cucrteme (B MalblX TMEpUONAaX U  TJIABHBIX
MOJI'PYIINAX) U AJEKTPOHHOI'O CTPOSHUS aToMa
7 YMmeHue kiaccuuuupoBarh:
7.1 XAMHYECKHE DJICMCHTBI
7.2 HEOPTaHWYECKHUE BEILIECTBA
7.3 XUMHUYECKUE PEeaKIIHH
8 YMeHue onpeeNsTh:
81 BAJICHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYCCKHX JJIEMEHTOB, 3apsil
' HOHA
8.9 BUJT XMUMHYECKOM CBSI3M WM THUI KPHUCTAUIMYECKOH CTPYKTYpPHI B
' COCTMHEHUSX
8.3 XapakTep Cpe/bl B BOIHBIX pacTBOPAX BEMIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCIIUTEIIb ¥ BOCCTAaHOBHTECIIh
9 YMeHue xapakTepru3oBath GU3HUECKUE U XUMUYECKHE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anMas,
9.1 KpeMHH#, a3or, ¢ocdop, cepa, XJIOp, HATPUH, KaauWii, MarHui,
KaJIbLIUM, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOZ, CEPOBOJOPOJ, OKCHUABI W THIAPOKCH]IBI
9.9 metaioB |-I1A rpymm, amomunns, meau (1), nuaka, xeneza (I u
' I11), oxcuast yriepona (Il u 1V), xpemuus (1V), azora u docdopa (111
u V), cepel (IV u VI), cepruucras, cepHasi, a3oTucras, a3oTHas,
dbocdopHnasi, yroiapHas, KpeMHHUEBAsI KUCIIOTa U UX COJIH)
93 MPOTHO3UPOBATh W  XapaKTepH30BaTh CBOWCTBA  BEUIECTB B

3aBUCUMOCTU OT HX COCTaBa W CTPOCHUA, NPUMCHCHHC BCHICCTB B
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3aBHUCHUMOCTHU OT UX CBOﬁCTB, BO3MOXHOCTb ITPOTCKAHUA XUMHWYCCKUX

HpeBpameHm"I B PA3JIMYHBIX YCJIOBUAX

YMeHHue coCTaBIIsSITh MOJICKYJIIPHBIC U NOHHBIC YPABHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHUCITUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIUA
103 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA H3YYCHHBIX KIJIACCOB
' (Tpymi) HeOpraHM4YECKUX BEIIECTB
104 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHue BIYUCISITH (MIPOBOJAUTH PACUETHI):
111 OTHOCHTEIFHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJII0 XUMHUYECKOT 0 3JIEMEHTa B COEIMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM ra3oB
114 M0 YpPaBHCHHUSAM XHMHYECKHX PEAKIMH W HaXOJHUTh KOJUYECTBO
' BelIecTBa, 00BEM 1 MacCy peareHTOB WM MPOJYKTOB PEaKIIUU
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOrO TIO3HaHWs  (HaOnroaeHue,
121 HU3MEpEeHHE, IKCIIEPUMEHT, MOJICTTHPOBAHUE) ITPH H3YUYCHUU BEIIECTB U
' XUMHUYECKUX SBJIIEHUN; yMeHue chopMynupoBaTh MpodlieMy U
MPEIIOKUTH MMYTH €€ peleHus
12 Oe3omacHO pPabOTHl C XMMHYECKHMH BEIIECTBAMU, XHMHYECKOU
' MOCy/I0H 1 TabopaTOpHBIM 000PYIOBAaHUEM
npaBUiaMu O€30MacHOr0 OOpAICHUS C BEIIECTBAMU, UCTIONIH3YEMbIMHU
B MOBCEHEBHON JKU3HHU, MPABUIAMH MTOBEJICHUS B LENIX COEPEKEHUS
123 3I0OPOBBSI U OKPYXKAIOMIEH MTPUPOTHON cpeabl; MOHMMaHHE Bpeaa
' (omacHOCTH) BO3ACWCTBHUS HA JKUBBIE OPTAHU3MBI ONPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS M TPEIOTBPAICHUS HX BPEIHOTO
BO3JIECHCTBUS
13 Hanuuue mpakTUYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBICHUS
CIIETYIOIINX XUMUYCCKUX IKCIIEPHMECHTOB:
W3YYCHUE U ONMHCaHne (QU3MUECKUX CBOMCTB BEIECTB; O3HAKOMIICHUE
13.1 ¢  (usuyeckuMM W XHUMHYECKUMHU  SBJICHHUSMH;  ONBITHI,

HIUTIOCTPUPYIOHIUC ITPHU3HAKH ITPOTCKAHUSA XUMHYCCKUX peaKHI/Iﬁ
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13.2

HU3YyUCHUC CIIoco0oB pa3aciICHUA cMmeceit

13.3

MOJlyYeHUE KHUCIOpOJa M U3Y4YEHHE €ro CBOWCTB; MOJMy4yeHUE
BOJIOPOJIa M U3YYEHHE €r0 CBOMCTB; MOJNy4E€HUE YTJIEKUCIOro raza u

HU3YUCHUC €TO CBOfICTB; MOJTy4YCHHUEC aMMHaAKa U U3YUYCHHC €TI0 CBOICTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHON MaccoBOM Jonei

paCTBOpéHHOFO BCIICCTBA

135

IpUMEHEHHE WH/INKaTOPOB (;rakmyca, METHJIOpaHkKa u
denondranenna) s onpefeNeHus XapakTepa cpeibl B pacTBOpax

KUCJIOT U LIeo4ei

13.6

HCCICAOBAHUC K OIIMCAaHHC CBOICTB HCOPraHn4CCKUX  BCIICCTB
Pa3sIMYHbIX KJIACCOB; U3YYCHUC B3aUMOJICHCTBHUS KHCJIOT C METaJljlaMu,
OKCHJaMH MCTaAJIJIOB, PaCTBOPUMBIMU u HEPACTBOPHUMBIMU
OCHOBAaHHsAMH, COJIMH; IIOJYUCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUC  OAHOIro MCTalla ApPpYruM H3  pacTBopa  COJIH;
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB THAPOKCUAOB AJIIOMUHHA U

OUHKa

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 11O TEMaM: «OCHOBHBIE KIIACCHI
HCOPraHN4YCCKUX COCHHHGHHﬁ)); ((9JICKTpOJII/ITI/I‘-IeCKa$I
JUCCOLIHM AU, «BaxHenmme HEMETaIbI WU HUX COCINMHCHUA,

«Baxxneiimme MeTaIbl ¥ UX COETUHEHUA»

13.8

XUMUYECKAE  OKCIEPUMEHTHI,  WUIIOCTPHPYIOIIHE  TPU3HAKU
NPOTEKaHMs PEaKIMii MOHHOIO OOMEHA; KAaueCTBEHHBIC PEaKIHWU Ha
NPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpax HOHBI: XJOpUA-, OPOMHI-,
uoqun-,  cynepar-, ¢docdar-, KapOoOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHWSI, MarHHsl, KaJbIUs, aTFOMUHUS,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

VYMmenue:

141

NpEACTaBJIAITb  PE3YyJIbTATBI OKCIICPUMCHTAa B (1)opMe BBIBOAOB,
J0Ka3aTCiIbCTB, Fpa(bI/IKOB u Ta6.HI/ILI U BBEIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIIMBATh CBA3U MCIKIY PCAILHO Ha6J'IIOIIaCMBIMI/I XUMHUYCCKUMHU
SABJICHUAMMU U IMpOLCCCaMU, NPOUCXOAAIINMHA B MAaKPO- U MUKPOMHUPC,

OO0BSCHITH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB
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HEPEYEHDb 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM DK3AMEHE 110 XUMHNH

Kon

HpOBepﬂeM bIH JIeMEeHT coacpRaHusd

HepBOHaLIaJ'IBHBIe XUMHWYCCKUEC ITOHATUA

1.1

Yucrsle BemecTBa U cMecu. Crioco0bl pazesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIbI. Xumuueckue 3yeMeHThl. CHMBOJBI XMMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIIOXKHBIC BEIICCTBA.

1.3

Xumunyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHYECKHX DSJIEMEHTOB.

CreneHp OKUCIIEHUA

1.4

3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOcHTEIbHAS MOJICKYJIIpHasA Macca. MaccoBass A0A1 XHUMHYECKOI'O

9JICMCHTA B COCIMHCHU U

1.5

KonndectBo BemectBa. Monb. MomnspHas macca. MomsipHblid 00bEM Ta30B.

BzauMocBs3b KOJIIMYCCTBA, MACCHI K YHUCJIa CTPYKTYPHBIX €AUHUI] BCIICCTBA

1.6

duszndeckne U XUMHYCCKHE SIBIICHUSA. XUMHUYCCKasT pCaKknug U eé IIPU3HAKH.

3aKoH COXPAHCHUS MACChI BCIICCTB. XHUMHUECKHE YpaBHCHUA

[Iepnonnueckuii 3akoH u Ilepuonnyeckas cucTeMa XUMUYECKUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHre aTOMOB

2.1

[lepnonnueckuil 3akoH. Ilepuogndeckas cucTemMa XMMHYECKHX 3JIEMEHTOB
.. Menneneesa. [lepuonpsl u rpynnbsl. @U3UUECKUA CMBICT MOPSAKOBOIO

HOMEpa, HOMEPOB NICpUOJa U I'PYyHIIbI 3JICMCHTA

2.2

Crpoenne atomoB. CoctaB aToMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000704YeK aToMoB MepBbIX 20 XUMHYECKMX 3JIEMEHTOB

[Tepuonuueckoit cucremsl /.. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHMYECKHX JJIEMEHTOB IIEPBBIX
TpEX IIEPUO/IOB, Kajus, KaJIbIUs (paanyca aTOMOB,
3JEKTPOOTPULIATENBHOCTH, METAIIIMYECKUX U HEMETAUINYECKUX CBOICTB) U
WX COEQUHEHHM B COOTBETCTBUHM C  IIOJOKEHHEM JJIEMEHTOB B

HepHOﬂHHGCKOﬁ CUCTEME U CTPOCHUEM UX AaTOMOB

Crpoenue BemiecTra

3.1

Xumuueckasi cBsi3b. KoBajeHTHas (MOJNsipHAsT W HEMONSpPHAs) CBS3b.

SHGKTPOOTPI/IU,'&TCJIBHOCTL XUMHUYCCKHUX OJICMCHTOB. Honnas CBA3b.
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Meramnueckast CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX pPEMIETOK (aTOMHAas, HMOHHAs, MeTajIhueckasi),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTALTNYECKON PEIIETKU U BUIA

XHUMHYECKOH CBSI3H

Baxwuelinye npencraBuTeNM HEOPraHMYECKHX BellecTB. HemeTtamwibl U ux

COCINMHCHMNA. Merannsl 1 uxX COCINHECHUA

4.1

Knaccugukanus u HOMEHKIATypa HEOPraHWYECKHX COCTMHEHUN: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am¢oTepHbIe) u
HecoJieo0pasylomye; OCHOBaHMH (LIET0OYM M HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KHCIOpOJCOAEpKalMe U OECKUCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJNEH (CPETHUX U KUCIIBIX)

4.2

duznueckue M XUMHYECKHE CBOMCTBa MNPOCTBIX BCUICCTB-HEMCTAJIJIOB:

BOJIOpPO/1a, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

duszndyeckre U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTUS,
HaTpus, Kajiausd, Mar”Hus u KaJIbIous, AJIFOMUHUA, Kee3a.

DNEKTPOXUMHUYECKUH PsiJi HAPSKEHUN METaIOB

4.4

duznueckue u XHUMHUYCCKUC CBOICTBaA BOJOPOAHBIX COCOUHEHUN

HEMCTAJIJIOB: XJIOPOBOAOPOAAa, CEPpOBOAOPOAA, aAMMHAKa

4.5

dusznuecKrue U XMMUYECKHE CBOMCTBA OKCHIOB HeMerawios: cepsl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(lV).

[Tonyyenue OKCUI0B HEMETAILIOB

4.6

Xummueckue coiictBa okcuaoB: MeTaioB |A-IIA rpymm, uuaka, meau(ll) u

xenesa(ll, 1). [TonyueHne okcH10B METAJLIOB

4.7

XUMHUECKUE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX TUIAPOKCUIOB (Ha
IIpUMepe TUJIPOKCUIOB alFOMUHUS, XKele3a, HuHKa). [lomyuenne ocHoBaHMi

1 aM(OTEepHBIX THAPOKCUIOB

4.8

Oo6mue XUMHYECKHE CBOMCTBa KHUCJIOT: XJIOPOBOJOPOIAHOM,
CEpOBOJIOPOIHOMN, CEPHUCTOM, CEpHOU, a30THOU, (HocPOpHOM, KPEMHUEBOMH,
yroiapHoi. OcoOble XMMHUYECKHE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOU M

a30THOM KHCJIOT. HonyquI/Ie KHUCIIOT

4.9

OO6mme XxuMHUYECKHEe CBOMCTBA cpeiHux cojel. [lomydyenue comnei

4.10

HOHY‘-ICHI/IC, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOpOJA4, KHUCIOpOJda, aMMHAKa,

YTJIEKUCIIOro Ta3a B JabopaTopuu

411

HOJ'IY‘ICHI/IC aMMMHakKa, cepHoﬁ U a30THOM KHCJIOT B IMPOMBITIVICHHOCTH.
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OO6mme crmocoOb! MOMTYYSHHS METAILIOB

412

I'eneTnueckas CBA3b MCXKAY KIIaCCaMU HECOPTaHNUYCCKUX COGILI/IHGHI/Iﬁ

XHUMHYECKHUE peakuumn

5.1

Krnaccudukanus XuMHUeCcKUX peakifil Mo pa3IuyHbIM MpU3HAKAM: 10 YUCITY
U COCTaBY YYacTBYIOUIMX B PEaKIMH BEIIECTB, IO TEMIOBOMY 3(deKTy, mo

HW3MEHEHMIO CTEIeHEH OKHCICHUS XUMHUYECKUX DJIEMEHTOB

5.2

TermoBoit 3¢ (dEeKT XUMHUYECKON PpeaKIuu, TEPMOXUMHUYECKHUE YpPaBHEHHS.

OK30- " OHAOTCPMUYICCKUC PCAKIINH. TepMOXI/IMI/I‘{eCKHe YpaBHCHHUA

5.3

OXHUCITUTEIIFHOBOCCTAH OBUTEILHEIC pPCaKnuu. Oxucnurenn n
BOCCTAHOBUTCIIN. Hpoueccm OKHCJICHHA W BOCCTAHOBJICHMA. SHGKTpOHHLIfI

OaJlaHC OKUCIUTEIbHOBOCCTAHOBHTCIHLHOM peaknumn

5.4

TeOpI/Iﬂ BHGKTpOHHTquCKOﬁ Jucconralnuu. KaTI/IOHBI, AHHWOHBI.
QHGKTPOJ'H/ITLI H HCOJICKTPOJIUTHI. CunbHEIC U cl1a0bIe SJICKTPOJIHUTHI. Crernenb

JUucconuanumn

5.5

Peakuuu nonHoro obMeHa. YcioBus IMIPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O O6M€Ha,

TIIOJIHBIE Y COKPAILLEHHBIC HOHHBIC YPABHEHUS PEaKLUN

XWMHUS U OKpY’Karolas cpeaa

6.1

BemectBa m martepuansl B IIOBCEJHEBHOM JKM3HM 4YenoBeka. be3zomacHoe
UCIOJNIb30BaHUE BELIECTB U XUMHUYECKUX PEAKIMH B 1abopaTopuu U OBITY.

HepBaﬁ noMouib Ipu XUMHUYICCKUX 0XKOrax U OTPAaBJICHUAX

6.2

XUMHYECKOe 3arpsA3HEHHE OKpYXarolied cpelnbl (KUCIOTHBIE IO,
3arpsi3HEHUE MOYBBI, BO3AYyXa M BOJOEMOB), CIIOCOOBI €0 MPEeAOTBpAIllCHUS
[Ipenenbuas nonmycrumas koHueHtpauus BeuniectB (IIJK). Ponp xumuum B
pPEIICHUN DKOJIOTHYCCKUX MpoOJieM. YCHIIEHWE TapHHUKOBOTO 3(deKTa,

paspyiieHre 030HOBOTO CIIOS

6.3

[Tpumenenwne cepsl, a30ta, hocdopa, yriaepona, KpEMHUS U UX COSAMHCHUI B
6I)ITy, MCIUIHUHE, IMPOMBIIJIICHHOCTU U CCIBCKOM XO3SIUCTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYryH, JIOPATIOMUHUNA, OpoH3a) B OBITY M
MPOMBIIIJICHHOCTH WX CcoeAuHEeHUi. [IoHATHE O KOppO3MH METaJLIOB,

OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT KOPPO3UH

6.4

[IpuponHble UCTOUYHUKHU YIIEBOIOPOAOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOAYKTHI X TiepepaboTku (OeH3HUH), X POJIb B OBITY M MPOMBIILICHHOCTH

6.5

HepBOHa‘IaJ'IBHBIe MOHATHS 00 OPraHn4YCCKUX BCIICCTBAX KAK O COCIUMHCHUAX

yriepoaa (MCTaH, OTaH, STWICH, alCTWIICH, 3TAHOJI, IJIMLICPHUH, YKCYCHasd
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kuciora). [loHsiTHE O OHMONOTMYECKM BaXKHBIX BEIIECTBAX: JKUPAX, OENKax,

YIJIEBOAAX — U UX POJIU B JKU3HH YCTIOBCKA

7 Pacuérsr:
7.1 1o (opMyIaM XUMUYECKHX COEINHEHHH
7.2 Macchl (MaccoBOM) O PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHOWM MNOANMUCHIO

MYHULUNAJIbHOE BIOAXETHOE OBLLIEOBPA3OBATEJIbHOE 02.11.26 12:19 (MSK) Ceptudukar E358390D60BE3AF88§§CC22294455D60
YYPEXXAEHMUE "CPEAHSAA OBLLLEOBEPA30BATEJ/IbHAS LLIKOJIA N23 C

KPbIMCKOTATAPCKWM AA3bIKOM OBYYEHUA" FOPOJA CYOAKA

PECNYBJINKW KPbIM, Canaxanvnosa ®epuae MbpanmoBHa, AnpekTop




