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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccutickoit denepamnmm.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBaeT pACIpEleICHHEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 11e€JIel U3y4eHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIILHOW  Y4eOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ uzydeHuro. CoaepkaHHe CKJIAAbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pPa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHUYECKON JIMCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO0 IPUMEHEHHUSI U MTOTYYEHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XMMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUN M3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacchD U «Pu3nKa. 7 Kiacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4eOHOro mpeamMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PAaKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHUM, TOCTYIHBIX
00001IeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAayKH, B MPUOOIICHUH K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaIoIller0 MHUpa, WCIOJb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHHU, TPUMEHATh UX MPU PEUICHUH TPOOJIEM B IOBCETHEBHOM )KU3HU U TPYAOBOM
TeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOyJeHus.

Oo1ee yKciio 4acoB, OTBEAEHHBIX JIJIS U3YUYEHUS XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HU 4YelIOBeKa. XUMUS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToOMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JII XUMHUYECKOTO JIEMEHTa B COSIUHEHUH.

KonnuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHsS MAacChl BEUIECTB. XHUMHUYEeCKue ypaBHeHHs. Kiaccubukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ JIabopaToOpHbBIM O00OPYJIOBAHUEM, U3YYEHHE U ONUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHIE Mela C KHCIOTON) SABJIEHUH, HAOII0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BBbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
ConmM, HAONIOJCHWEe W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/aHHE MOJEJIeH MOJeKys
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosnyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoOb
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuud M MpOMbIINUIEeHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alyIoTpoIHas MOIU(UKAINS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUVIMBO: yrojib M METaH. 3arpsi3HECHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B mpupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

MonspHabiii 00bEM razoB. Pacd&Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4deloBeka. KpyroBopor BoAbl B IPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusnyeckue ©U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus ropeHus (rmoxkapa), 03HaKoMJIeHHEe ¢ 00pa3aMy OKCHUJIOB U OTTMCAaHUE
UX CBOWCTB, TMOJy4YeHUE, COOMpAHHE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJIEHUE 00PA31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllieM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOUYEH, N3YyUEHNE B3aUMOJEHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPAaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCHIBI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIAM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii H
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakUui
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U MOHATHUH, SBJISIOIIMUXCS CUCTEMHBIMU JJI OTACJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, H30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHWU CBOMCTB
XUMHUYECKUX FJIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINA, KaJbLU U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOEHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKA U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HWCIIOJIB30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuUMHUYecKol cBs3u. CteneHs nucconnannu. CuibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUN 00 3JEKTPOIUTHYECKOMN TUCCOLUALINY.
KauecTBeHHbIE peakunuy Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(x710pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN peakuu OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, MCCIEJOBAHUE DIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX cOeIMHEHHU S

OOmast xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTajlaMu, uienodyamu). XuopoBojopon. ConsHas KucHoTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnota, GU3N4YeCKue 1 XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENSA
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpPaHEHHE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KadecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHast kuciora, PU3NICCKUE U XUMUUYECKHEC CBOMCTBa, IOJydYCHHE.
Hcnonb3oBanue (pochaTroB B KaUeCTBE MUHEPATIBLHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoje, (PU3NUECKHEe U XMMHUECKHUE CBOICTBA. AJcopOuusl.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBS3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUrnoTe3a TI00ATBHOTO MOTEIUICHHUS KIMMaTa, MapHUKOBBIN 3¢ dexT. YroiapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILECTBAX: JKUpaX, OeJIKaX, yriieBoJax — U UX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHeHue. CoelMHEeHHs KpeMHHMs B mpupojie. OO1ue npecTaBieHus 00 OKCHie
kpemHust (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIILICHHOCTH. BakHellne CTPOUTENIbHbIE MaTepHallbl: KepaMHUKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJICHHUE MPU3HAKOB



UX TPOTEKAHMs, OMBITHI, OTpa)karolue (PU3MUYECKHMEe U XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUN (BO3MOYKHO MCHOJIb30BAaHUE BUAECOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTEHU0B), 03HAKOMJIEHHE C 00pa3amMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOI KUCIIOTBI, U3yUYEHUE XUMUYECKUX CBOICTB pa30aBICHHON CEPHOI KUCIIOTHI,
IPOBEJCHUE KAaUYECTBEHHON peaklly Ha CyJab(paT-uOH U HAOJIOJEHUE IPU3HaKa €€
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPHUAIIOB), 00pa3iaMu a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMMaKa, IIPOBEACHHE KAYECTBEHHBIX pPEAKUUH HAa HOH aMMOHHA H
docdar-uoH W U3yuYEHUE TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEAbI0 (BO3MOYHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IPOTHBOras3a, IIOIY4YEHUE,
cobupaHue, paclo3HaBaHUE M U3yUYEHUE CBOMCTB YIJIEKUCIOIO rasa, MpoBEICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHHE 3KCIEPUMEHTANBHBIX 3aad MO TeMe «BakHelmume HeMeTaulbl U uX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METaJUIMYecKass  KpUCTaUIMYecKass  pemérka.  JJIEKTPOXMMHUYECKHM  psl
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIUTaBk (CTallb, 4yTyH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHUE B ObITY U POMBILIIEHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TMAPOKCUIBl HAaTpusi W Kanus. IIpumMeHeHue IIeIOYHBIX METAUIOB M HX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B npupoje. Pu3nueckue U XMMHUYECKUE CBOMCTBA MarHus u



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHus, KaJIbIIHS, aTFOMUHUS, IUHKA, sxkere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajau 1o Teme «Baxuelme
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccudukanus, MepUOIUYHOCTh, HaOIIO/EHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHU, JIUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, apixanue, O6uocdepa, KocUCTEMa, MHUHEPATHHBIC
yIoOpeHus, MUKPO3JIEMEHThI, MAaKpPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHIUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl ~ OTPaXalOT  TOTOBHOCTh  OOYyYaroIuXcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAUYCHUS XMMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW [EATEIbHOCTH TPH BBHITOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHIEH C MO3UIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEpPaTypor, JOCTYIHBIMU TEXHUYECKHMMH CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBAHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PealbHOM KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMCHEHHUSI  TNPEAMETHBIX  3HAaHUH TI0  XHMHH, OCO3HAHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B IPOQECCHOHATIBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI IPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlHsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJydYaeMble MPU U3YYECHUU XUMHH, IJIS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOM  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTe3a, (Qakr, cucTemMa, TPoIeCcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPEAMETOB (POPMHUPOBATH IPEACTABICHHUE O IIEIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCCU(PUKAIMK XUMUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOIlECCe TMO3HAHUS TOHATUA (MPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEaKIIUU — TMPHU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE OINbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMH W TIPOBEIICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeTIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIIEHWBATh IPOTHBOPECYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 ONPE/ICIEHHOTO TUIA, MPUOOPETEHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECJIO0XHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYKAIOIIeH NpUpoaHON
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTABIATH  IOJYYEHHBIE  pPE3yJbTaTbl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHMsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpEIEICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CITOCOOBI penieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enepasbHOM paboyeil mporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYaIlUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, dJIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTAalIb, paJInyC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU OHATHUA MPU ONMMCAHUY BEUIECTB U UX MPEBPALLICHHI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKWUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COEAWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh TNOHUMAHHE TEPUOJAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyo ¢opmy Ilepuonnueckoit
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jauyaThb IMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACYETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, ECTEeCTBEHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIUSAMH TI0 BBIMIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKUE KCINEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHMYECKHX NOHATHWA: XWMHUYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInH, MPEAEIbHO JOIMYCTUMAas KOHLIEHTpauus
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH H
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IMYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, TUN KPUCTAIUIMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymma)» U «rmobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, oOllee Yuciao 3JIEKTPOHOB M paclpesiesieHHe UuX 1o
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHMS pEaKIui, TMOATBEPNKMAOIINX CYIIECTBOBAHHE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTCKaHUS XHUMHUYECKHX IMPEBPALICHUN B pa3IMIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKInu;

COOJTFOIaTh TIPaBHIIA TIOJB30BAHUS XUMUYECKOM MOCYI0H U JIaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMuaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxIun https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [JOK
' KUCJIOTAX M COTIAX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
24 . 11 1 1
HEOPraHWYECKUX COCAMHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubnmorexa LIOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIuii (COeTMHEHHSI, PA3TIOKEHHS bubmmorexa LIOK
Pedktt A P : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CnocoOFbl TToTy4eHHS KHCIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TommuBo (HeTh, yroib U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u mpocrtoe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéBI;) o )CHI/IH XI/IMI/I‘IZEKI/IC bubmmorexa [IOK
N i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LIOK
. p https://m.eds00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [Tepuoapl, TpyMIIbL, T10, 161 bubmorexa [IOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
pro https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XuMHu4decKas bu6muoreka [IOK

cBs3b» / Beepoccuiickas
poBepouHas paboTa

https://m.edsoo.ru/00adb486
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60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honast ximireckas cosisb 1 https://m.edSO(I)_.[ru/OOadac34
62 KoBanenTHas nonsipHasi XuMHU€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipHas 1 bubnnorexa [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnnorexa [JOK
64 CTenetb okucCHHS 1 https://m.edsocL).IruIOOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
peakuuun https://m.eds00.ru/00adb076
bubmuoreka [IOK
66 OxkucnuTenu u BOCCTAHOBUTENH 1 https://m.e dsog)_.[ru 100adb076
PesepBubIiil ypok. O6006111eHIE 1
67 CUCTEMaTU3als 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CTtpoeHne aroMa. XuMHUuecKast https://m.edsoo.ru/00ad9ch2
CBA3b»
68 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HAaHWUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMmuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

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



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

Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 uccoruanuu. CUiIbHbIE U c1a0ble bubnnorexa [JOK
8 HHat. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHUS peaKIIAil bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIUAINA
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorexa HOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o rHApOIN3E CONEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIUs bub6muoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX bubnnorexa LOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nuccoruanus. XUMHYECKHE
peaKkIu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

29 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe u anmqecxne bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBOM J0IU

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAHEHUE B IPUPOLE Bubmiorexa OK
pactipoctp PHpOAE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3yudeHHe bubnmorexa IOK
yqv - 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuil. XUMHUYECKOE bubnnorexa [TOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoje, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
A XUMHAYECKHUE CBOICTBA.
36 DKOJIOTHUECKHE IIPOOIEMBL bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LHOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [JOK
p g https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJUIB U UX COEOUHEHUS
KonrtponsHas padora Ne3 o reme
. bubmuorexa [{OK
42 «Baxkuei1e HeEMeTaJLTBI U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[TpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxuHenme MeTauIbl 1 UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((HepBOHa‘-Ia.HBHble XUMHNYCCKHUEC ITIOHATHUA»

11

1.2

1.3

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYyJIa, XUMHYECKUH 3JIEMEHT, MPOCTOC BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAICHTHOCTD,
OTHOCHTEJIbHASI aTOMHAasi M MOJICKYJISIpHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJII XUMHYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00BEM, XUMHUECKAs PEaKIysl,
KIacCU(PUKAMUS  pPEaKIUW: PpPEeaKklud COCJAMHCHUS, PEaKIUu
pa3OKEHUs, PEaKIUH 3aMCEIICHHs, peaKiuu OOMeHa, H9K30- U
SHAOTEPMHUYCCKUE PEAKIIMH, TETUIOBOM 3(D(EeKT peakiuu, pacTBop,

MacCoBas A0JI1 BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaLII/ISI) B paCTBOPC
HUILTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATHHA H
MNPUMCHATH 3TU MOHATUA IIPU OITMCAHHUH BCUICCTB U UX npeBpameHI/Iﬁ

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBATH CMBICII 3aKOHOB  COXpaHCHHUA MacCChbl BCUICCTB,
NMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIIAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciATb  BAJICHTHOCTHL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCINMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCaKIHUU (HO qucily U COCTaBy

Y4acCTBYIOUINX B PEAKIIMU BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYHO MOJICKYJIPHYIO U MOJISIPDHYIHO MACChI

BEILIECTB

1.8

BBIUHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o ¢dopMmyiie

COETMHEHMUS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BCIICCTBA B PACTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOACHHE,
U3MEpeHUe, MOJCIUPOBAaHUE, OKCIEPUMEHT  (peajbHBId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENI HEOPraHUYECKUX BEILECTB)

2.1

2.2

PACKpBIBATL CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: OKCHn,
KHCJI0Ta, OCHOBAHHUC, COJIb
OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpGI[CJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

2.4

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHN4€CKNEC BEIICCTBA

XapaKTepu30oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XMUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YC€CTBCHHOI'O COCTaBa, BO3MOJKXKHOCTH IIPOTCKAHHA XHUMHUCCKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh IpaBWIaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH TIO BBITOJHEHHUIO
a6OPaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYECHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacrO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

MHJMKATOPOB (JaKkMyc, (eHodTaaert, METUIOPAHK U IpYTHe)

2.7

3.1

IIpOBOAUTD pvaéTBI 10 YPAaBHCHUTIO XHUMHYECKOM pcaKknuun

I[To Teme: «Ilepuomnueckuii 3akoH u llepmoamueckas cucrema
xumuyeckux smeMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIN
PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUM: PO aToMa,
ANIEKTPOHHBIA CJIOM aToMa, aToMHas opOuTanb, paauyc aToma,

XUMHYCCKad CBA3b, IMOJIApHAss W HCHOJApHAsA KOBAJICHTHAA CBA3b,




3.2

3.3

3JEKTPOOTPULIATEILHOCTh, HMOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
CTETEeHb OKUCIICHHUS

KJ1acCU(UIIUPOBATH XUMUYECKUE IIIEMEHTHI

OIMCHIBATh U XapaKTepHu3oBaTh Tabnnunyo ¢popmy Ilepuoanueckoit
CHUCTEMbl XMUMHYECKUX JJIEMEHTOB: pPa3jiMyaTh MOHATHUS «TJIaBHAs

noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

3.4

3.5

packpsiBaTh cMbica [lepuoamueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBaTh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

COOTHOCUTb  0003HAu€HUs, KOTOpble HMEITCI B Talnuie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHTtoB ..
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (cocTaB M 3apsia sapa, oOllee YHUcio

AJIEKTPOHOB U paclpeaesieHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

ONnpeacyisiTb  CTCIICHbL  OKHUCJICHHUA  JJICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

OIIpCACIIATE BHO XHMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHN4YCCKUX COCANHCHUAX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO U XUMUYECKask PEAKIIUS)

11

PaCKpBIBATE CMBICII OCHOBHBIX XHWMHWYCCKUX MIOHSTHMH: pacTBop,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHUYCCKAA AUCCOLIHALINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n H606paTI/IMBIe pCaKknuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIINU,

aM(OTEepHOCTh, XWMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucTallinyccKasd peméTKa, CIlJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€akuuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHYCCKHX MMOHATHH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

13

COCTABJISITh YPaBHEHHUS JICKTPOJIUTUUYECKON HUCCOIMALMN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnbsl U UX COeIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIAPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHESTHYCCKOM CBSI3U MECKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpameHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
nabopaTOpHBIM O00OPYIOBAaHUEM, a TAKXKe MpaBUJIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0prlx XUMHUYCCKUX ONBITOB IO IMOJIYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO ra3a)

2.5

OpoOBOAWUTE pPE€aKUOWM, IMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pPa3MMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womun, kapOoHaTt, Qocdar, cumukar, cyiabdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHHs
CBOMCTB BEIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbI TIO3HAHUS — HAONIOACHHE, W3MEPEHHE, MOJCIMPOBAHUE,

AKCTIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumun. Ponp XMMHM B )KU3HU Ye€IOBEKa. XHUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

1.2

13

14

ITousTue o METOJaXx IIO3HAHUA B XUMHUH. Yuctele BCIICCTBA 1 CMECH. CnocoObl

pa3aciiCHus cMmeceit

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHUC

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XHUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHast Macca. MaccoBasgs J0JIsi XUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

KommuectBo BemecTBa. Mosb. Moisipas macca. B3anmMocCBsA3b KOJIMYECTBA,
Macchl U YHMCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

1.7

Pu3nyecKre U XMMHYECKHE SIBJICHUSA. XUMUYECKas peakus U €€ MpU3HAKH.
3aKOH  COXpaHEHMs  Macchl  BeUIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccupukanus  XuUMHYECKUX  peakuuid  (COCAMHEHHUS,  Pa3JIoKEHHs,

3aMenieHus, 0OMeHa)

XUMUYECKUN OSKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TOCYAOH, ¢
MpaBUIaMu paboTHI B TabOpaToOpuu U npuéMaMu oOparieHus ¢ J1adbopaTopHbIM
o0opysoBaHHEM, H3YYEHHE M ONHucaHue (U3MUECKUX CBOMCTB 00pa3iioB
HEOPraHWYECKUX BEIIECTB, HaOmoAeHue (u3ndeckux (TJIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caXxapa B CTYIKE, KHTICHUE W KOHCHCAIIHS BOJIBI) U
XUMHUYECKUX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICHCTBHE Meja C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAaHMS XHMMHUYECKUX peakIuii (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOW KHCIOTBI C XJIOPHIOM Oapus, pa3joKEeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOJICICTBHE JKele3a ¢ pacCTBOPOM
comm meau( 1), m3ydenne cnoco0oB pa3eneHust cMecei (C MTOMOIIBI0 MarHHTa,

¢bwIbTpOBaHME, BhIMAPUBAHKUE, AUCTHILUIALMS, XpoMarorpadus), MpoBeacHHE




OYUCTKH HOBapeHHOﬁ COJIH, H3.6JIIOI[CHI/I€ U OIIMCAaHUC PC3YyJIbTATOB
IMPOBECACHUA OIIbITA, HIUIFOCTPUPYIOIICTO 3aKOH COXpaHCHHUA MacCChl, CO3aHUC

MOJI€JIeN MOJIEKYJI (ILIAapOCTEPIKHEBBIX)

Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bozayxa. Kucnopog — anemeHT U mpocToe
BellecTBo. HaxoxaeHue kucinopoaa B npupoje, Gu3ndeckue U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoObr
MOJIy4eHHUsl KHUCIopojaa B jabopatopuu U MpoMblieHHOCTH. Kpyrosopor

KUCIIopo/a B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KACIOPOoIa

2.2

TennoBoil 3¢h(ekT XUMUYECKOH peakiuH, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pyllieHHEe 030HOBOTO CII0S

2.3

2.4

2.5

Bonopon — anemeHT 1 mpoctoe BemecTBo. HaxoxaeHue Boopoaa B IPHPOJE,
¢u3uYecKne W XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYEHHSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpsI
HacplieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1ons BellecTBa B pacTBOpe. XHMMHYECKHE CBOMCTBA BOBI.
OcHoBanusi. Ponb pacTBOpoB B IpUPOAE U B KU3HU uenoBeka. KpyroBopor
BOABI B IpHUPOAE. 3arps3HEHUE MpPUPOAHBIX BoA. OXxpaHa M OYHCTKA

IIPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coemuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U
HecojieoOpasyromue. Homenknarypa okcugoB. @u3nyeckue U XMMHUECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IMIENOYM U HEPaCTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHM. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryyenre ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTu MetasuioB H.H. Bekerosa.

[Tony4yenue kucaot

2.9

Comu. Homenkinarypa coneil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue conen




2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XUMUYECKUH IKCIIEPUMEHT: KAueCTBEHHOE OIPEICTICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U U3y4CHHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TOpeHus (Ioxkapa), 03HaKOMJICHUE C
o0pa3llaMyd OKCHZIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOMpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpeHHE), B3auMOICHCTBUE
BOJIOpOAA c OKCHJIOM meau(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIOB), HaOI0IeHuE O0pa3IOB BEUIECTB KOJIUYECTBOM 1 MOIIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  PAa3JIMYHOMN
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNpEeAENIEHHOW MaccoBOU
JIOJIE pAacTBOPEHHOIO BEILIECTBA, B3aUMOACHCTBUE BOABl C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATEPHAIIOB),
OTIpeNieIeHue PacTBOPOB KHUCIOT M MIENOYEH C TMOMOUIbIO HMHIMKATOPOB,
UCCIIeIOBaHHE OOpPAa3I[0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPACKH WHJIUKATOPOB B PACTBOpPAaxX KHUCIOT U
nienouel, ulyuenue B3aumoeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAaKIUi HEeUTpau3aluu, TOJydeHUE
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeTaljla JPYyruM Hu3
pacTBOpa COJM, PEUICHUE IKCHEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxHnenime

KJIaCCbhl HECOPTaHNYCCKUX COCIUHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[TepBble MONBITKK KiIacCU(UKALMU XUMHYECKUX 3JeMeHTOB. [loHsTHE O
IpyImnax CXOJHBIX 3JIEMEHTOB (ILIEJTOYHBIE U IIEJIOYHO3EMENbHbIE METallbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUBI U THAPOKCHUIBI

Ilepuonnueckuii 3akoH. Ilepronnueckas cUCTEMa XUMHUUYECKUX DIIEMEHTOB
AW. Menneneea. Koporkonepuoanas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoauueckoit cucrembl xXuMmuueckux odieMeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynnel. @U3HYECKHUI CMBICI HOPSAIKOBOTO HOMEpA, HOMEPOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H3oTor1sI. 3HeKTp0HBI. CTpOCHI/Ie

SJICKTPOHHBIX 000JIOUYEK aTOMOB MEPBBIX 20 XUMHYECKMX DIIEMEHTOB




3.4

3.5

ITepnonnueckoi cucremsl .M. Menneneesa. XapakTepucTuKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TpYINIaM U MEPUOJAM.
3nauenue [lepuoanmyeckoro 3akoHa u Ilepuoguyeckoil CuCTeMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHs HaykKu W npakTuku. .M. MenaeneeB — y4y€Hblid U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBasieHTHas (mosisipHasi M HEHOJSIpHAsl) CBS3b.

DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBSA3b

3.6

3.7

Crenenb okuciacHuI. OKHCIUTESIFHOBOCCTAHOBUTCIIHLHEIC pCakunu. Hpoueccm

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

XUMHUYECKUH HKCHEPUMEHT: M3ydeHue oOpas3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE THIPOKCUIA LMHKA C PAacTBOPaMU KHUCIOT H
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKluu pa3jIoKCHUA, COCI[I/IHCHI/IH)

9 KVIACC

Kox

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/iepPKAHUS

BemecTBo 1 xumnueckas peaxuus. [loBropenue

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJlbLMs U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BBl XUMUYECKOW CBA3M. THIBI KPUCTAITIMYECKHX
pemeTOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUINYECKOU
pelIETKN M BHJA XHMMHYecKo cBs3u. Kiaccudukauus m HOMeHKIaTypa
HEOpPraHMYEeCKUX BeUIeCTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHCTUYCCKAA CBA3b HCOPTraHNYCCKUX BCIICCTB

13

Knaccudukanus XuMU4ecKIX peakluid 1Mo pa3IuyHbIM IpU3HaKaM (10 YUCITy
U COCTaBY YYacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3 (eKTy, 1o

W3MEHEHMIO CTETIEHEH OKHCIIEHHUS XHUMHUYECKUX 9JICMCHTOB, II10 O6paTI/IMOCTI/I,




14

0 YYacTHIO KaTajau3aropa). OJK30- U DJHAOTEPMHUYECKHUE PEaKIuH,

TEPMOXUMHNYCCKUEC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYECKOH p€akuuu

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOpPbI, BIUSIONIME HAa CKOPOCTb XUMHUYECKOM pEaKkIuu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

1.5

1.6

1.7

2.1

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHuE ypaBHEHUI
OKHMCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAHUEM METOJA

SJICKTPOHHOI'O OanaHca

Teopust ANEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, aHOHBl. MeXaHu3M JUCCOLMAH BEIIECTB C Pa3IM4YHbIMHU BUIaMU
XUMHUecKol cBsa3u. CreneHs guccoruanii. CuiabHbIE U ca0bIe AIIEKTPOIUTHL.
Peakiiun monHoro oomeHa. Y cioBusi IpoOTEKaHUsSI peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonstue o TuapoJImn3eC coJieit

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJAEISAMU KPUCTAJUIMYECKUX
pEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta u
azMasa), CIOXHBIX BEIIECTB (XJIOpHUJA HATPHUs); UCCIETOBAHUE 3aBUCUMOCTU
CKOPOCTM XHMMYECKOW peaKkIMH OT BO3ACUCTBUS PA3IUYHBIX (DAKTOpOB;
UCCJIEJIOBAaHUE  3JIEKTPOIPOBOAHOCTH  PAacCTBOPOB  BEIIECTB, IMpoliecca
JUCCOLMALIMU  KHUCIIOT, WIeJoded U coneil (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPHUAIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
NpOTEKaHUs peaklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/IKa, BbIJICIEHUE ra3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX HMPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PeakLuil (ropeHne, peakliuu pa3IoKeHNs, COEJUHEHNU);
pacro3HaBaHHE€ HEOPraHWMYECKHUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
HewmeTannel 1 UX COeAMHEHUS

OOmast xapakTepucTuka TajioreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUeckue CBOIcTBa
IIPOCTBIX BEIECTB — raJIOTEHOB. XMMHUYECKNE CBOMCTBA Ha MPUMEpPE XJIOpa
(B3auMojielicTBUE ¢ MeTalllaMi, HEMETaJlJIaMH, IIel104aMH). XJIOPOBOJOPO/I.

ConsHas KHUCJII0Ta, XHMHUYCCKUC CBOI\/'ICTBa, MOJIY4CHHUEC, TPUMCHCHUC.




2.2

[eiictBue XxJjiopa M XJIOPOBOAOPOJA HA OPraHM3M 4eloBeKa. Bakneiiuue

XJIOpUAbI U NX HAXOXJICHUC B IIPUPOJLC

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC cTeIeHU okuciaeHus. CTpoeHue u Pu3ndecKue CBOMCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/a M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTPOCHHE,
du3nveckue M XUMHUYECKHUE CBOMCTBA. OKCHIBI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PM3HUECKUE U XUMHUYECKHE CBOMCTBA
(oOmue Kak ImpeacTaBUTENs Kilacca KUCIOT U creruduueckue). XuMUIECKUe
peaKIuy, JexXalue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucinoThl. [Ipumenenue. Com CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIus Ha
cynbhar-uoH. HaxoxaeHnue cepol v e€ COSAMHCHHUI B MPUPOJIE. XUMUIESCKOE
3arps3HEHUE OKPYKAIOMIEH Cpellbl COCTUHEHUSMHU Cephl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS

2.3

OO6mas xapaxktepuctuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHble CTENEHU OKHCICHHUA. A30T, paclpoCTpaHEHHE B
npupoe, pusnuecKue 1 XuMUIeckne cBoiictea. KpyroBopot a3ora B mpupoze.
AMMHak, ero (QusMueckue M XHUMHUYECKUE CBOMCTBa, MOJIyyeHHE U
npuMeHerne. Conu aMMOHUS, WX (PU3HYECKHE W XUMHUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHast peakius Ha MOHbI aMMOHHMSI. A30THast KUCJIOTa, €&
noJjiyueHue, pu3nveckre U XMMHUecKre cBoicTBa (001I1e KaK IpeaCcTaBUTeNs
Kjacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coyei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HEHHE
OKpY’Kalollel cpesibl COeTMHEHUAMHU a30Ta (KUCIOTHbIE JOXK/HU, 3arpsa3HeHne

BO3/yXa, I0YBbI U BOJJOEMOB)

2.4

docdop, amnoTponHsie MogudpuKau Gochopa, GpU3NIECKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Qusmdeckue u
XMMUYECKHe CBOICTBa, monyyeHue. Mcnonbp3oBanue QochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHU

2.5

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHA. YTIEPOA, aLUIOTPOIHbIE
MoaudUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, QU3HUUYECKHE W XUMUUYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yrieposa B npupoje. Okcuabl yrieposa,
nux (1)I/ISI/III€CKI/I€ U XUMHUYECKUEC CBOI)IICTBa, JIGI\/'ICTBI/IG Ha XMBBIC OpraHU3MBbI,

MOJIYYCHHUEC U IPUMCHCHUC. OKOJIOTUYECKHE HpO6HeMH, CBA3aHHBIC C OKCHAOM




yraepona(lV); rumore3a ri1006ambHOTO TOTEIUICHHUS KJIMMATa; MaPHUKOBBIN
sbdekr. YrombHas KucIOTa U €€ conu, uX (uU3MUeckue W XUMHYECKUe
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

2.7

2.8

[TepBoHayabHBIEC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSIX
yriepoja (MeTaH, 3TaH, STWJICH, aleTWIEH, 3TaHOJ, IJHULEPUH, YKCyCHas
kucnora). x cocraB u xumuueckoe crpoeHue. Ilonsarue o Ouosornuecku
BO)XHBIX BEILECTBAX: XHpax, OeJKax, yrJieBoJax — U UX POJIM B KU3HU
yejnoBeKa. MaTepuaabHOE €IMHCTBO OpPraHMYECKMX M HEOPraHWYeCKUX

COEeIUHEHNN

Kpemuuii, ero ¢u3nueckue M XUMHUYECKHE CBOKMCTBA, WOJY4YCHHUE U
npuMmenenne. CoemuHeHsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcune kpemuusi(1V) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BaKHEHIHe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0€30I1acHOTO WCIIOJIH30BAHKS CTPOHUTEIBHBIX MATEPUAIOB B IOBCEIHEBHOMN

KHU3HHU

XUMHUYECKUH 3KCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-
MOHBI U HaONIO/eHHE MPU3HAKOB MX MPOTEKAHUsS; OIBITHI, OTpakKarollue
¢buznyecKre U XMMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3ZMOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpa3liaMH XJIOPUI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COeqUHEHUSIMHU
(BO3MOKHO HCIOJB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Ipoliecca
o0yTJIMBaHUs caxapa MoJl 1eHCTBHUEM KOHLEHTPUPOBAHHOMN CEpPHOM KHCIIOTHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBIeHHON CEPHON KUCIIOTHI, IPOBEICHNE
KayeCTBEHHON peakluu Ha cynb(arT-uoH M HaONIIOJIeHHe MpU3HaKa eé
MPOTEKaHUs; 0O3HAKOMJIEHHE ¢ (PM3NUYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIOJIb30BaHUE BHJIEOMATEpHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YyA0OpEeHUH; TOTyIeHHE, COOMpaHue, pacrio3HaBaHNE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil Ha MOH
aMMOoHMSI U (ochaT-MOH M HU3ydyEeHUE TMPU3HAKOB HX IPOTEKaHMUS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEABIO (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEPUANIOB); H3YUYE€HHE MOJEeNed KpUCTAITTMYECKUX

peméTok anMmasa, rpadura, QyngepeHa; O03HAKOMIIEHHE C IPOLECCOM




3.1

3.2

a1copOIMK paCTBOPEHHBIX BEUIECTB AKTMBMPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOIa3a; MOJydyeHHe, cOOMpaHue, pacllo3HAaBaHUE U U3YyUCHHE CBOWCTB
YIJIEKUCIIOro Ta3a; MPOBEACHHE KAayeCTBEHHBIX peaklui Ha KapOoHaT- M
CHWJIMKAT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPOAYKLIHMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTauIbl U UX COCAUHCHUA»
MeTamisl 1 uX COCIUHECHNUA

OOmast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METAVIOB HA OCHOBaHWUHU
ux nosiokeHus B llepuogmyeckon cucreMe xumuyeckux snaemeHtoB JI.U.
Menneneesa u crpoenust atoMoB. CTpoeHHe MeTauIoB. MeTandeckast CBsI3b
U METAJUIMYECKas KpUCTalIMdecKass pemeérka. OJIEKTPOXUMUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTaJ1JI0B

duznyeckne U XUMHUECKHEe CBOIcTBa MeTaioB. OO01Iue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTajib, YyryH, AIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

3.4

3.5

[lenouynsie MeTalbl: nosnoxkeHue B [leproauueckoil cucTeMe XUMHUYECKHX
anemeHnToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B PUPOJIE.
duznyeckre U XMMHUUECKHUEe CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATpUA W KaJus. HpI/IMeHeHI/IC IICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUI

[llenoyno3eMenpbHBIE METAIBl MarHuii W KalbIIUM: IIOJIOKCHHE B
[Tepuoanueckoit cucrtemMe xumuueckux d3nemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJEeHUE B npupone. PU3NYECKUE U XUMHUUYECKUE
CBOMCTBA MarHusi M Kajublivs. BakHeimine coelWHEHHs] KalblHs (OKCHI,

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

AmomuHuii: nonoxenue B llepuonnueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
.. Menneneea; CTpO€HHE aTOMa; HAXOXKJEHUE B npupojae. Puznueckue u
XMMUYECKHE CBOWCTBA alroMHHUSA. AMQOTepHbIE CBOHCTBA OKCHIA H

TUIPOKCH]IA ATFOMUHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucteMe XuMmudeckux sineMmentos J1.1.
MeHieneeBa; CTpOE€HHE aToMa; HaxoxkJeHue B mpupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBa sxene3a. Oxcuabl, Tuapokcuasl u conu sxenesa(ll) u

xkenesa(lll), ux cocras, cBOWCTBA U OTyUYeHUE




3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMIICHUE C 00pa3liaMy METaJJIOB U CIIJIABOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJblUs W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MCCICAOBAHUE CBOMCTB KECTKOUM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopoae (BO3MOXKHO —HCIIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMi HAa MOHbI
(Maraus, Kameius, amomuaus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE U OMKMCAHUE MTPOIIECCOB OKPAITMBAHUS IJIAMEHU MOHAMU HATpPHS,
Kamuss W Kaiblus  (BO3MOXKHO — HUCIOJB30BAaHUE  BHUAEOMATEPUATIOB);
UCCIIeIOBaHNEe aM(POTEPHBIX CBOMCTB TMAPOKCUIA AFOMHUHUS U THAPOKCUAA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHeilne MeTamuibl

1 UX COCIUHCHUA»

XHUMHS ¥ OKpYXarolas cpeaa

4.1

4.2

HoBbie maTepuansl 1 TEXHOJOTUHU. BeliecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HU YesloBeKa. XUMUSA U 3[I0poBhe. be3onacHoe ucnoiab30BaHre BEIIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBas momolp Npu XUMHYECKUX OXKOTaxX U

OTpPaBJICHUAX

OCHOBBI ~ JKOJIOIMYECKOH  I'PAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatoriert cpensl IIJIK. Ponb xumuu B pelieHuH 5K0JIOTMYECKUX MTPOOIIEM.
[TpupoaHbIle MCTOUYHUKHU YIIIEBOJOPONOB (Yroyb, MPUPOIHBINA Ta3, HETh),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUM IKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpHraJioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO03HABAEMOCTH SIBIICHUH MpPUPOJBI, MOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAaX IMO3HAHHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMHU Ha JOCTHIKECHHSIX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIMMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoedl Oynymeidl mpodeccnoHanbHOM
NESTSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHIINE XUMHUYECKHE ITOHATHS: XMMHUYECKHH DJJIEMEHT, aToM,
MOJICKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJsIpHas
MAaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CpemHsisl), XMMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMeIIeHus, peakud oOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHJIOTEPMHYECKUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOJd HW  MPOUCHTHAA




2.2

2.3

KOHILIEHTPALKs BEILIECTBA B PACTBOPE, SIAPO aTOMA, JIIEKTPOHHBIN CIION
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, AIEKTPOOTPULATEIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAJIECHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHasi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, PpEeaKlMd MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOM peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanumn

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMEHHE MpPaBWIbHO HCIOJNb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbI U
CIUIaBbl, TMPOAYKTHI MEpPepadOTKH  TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAUYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHe
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3

3.4

YMCHHUEC UHTCIPUPOBATE XMMHUYCCKHUEC 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XuMHnun (Haquaﬂ W HAYYHO-TIOIIYJIApHaA JIUTEpaTrypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
NpEeBpalICHUAX W  MPAKTHYCCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMeHue oObSICHAThH CBS3b MOJOXKECHHS dieMeHTa B [lepuonnueckon
CHUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsija szpa, OOIIee 4YHUCIIo
AJIEKTPOHOB), PACHpPEACIICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJbIUS
IIpencraBienue O  NEPUOJUYECKON  3aBUCMMOCTU  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paJinyc aToma, 3JIEKTPOOTPULIATEILHOCTS ),

6 MPOCTBIX M CIIOXHBIX BEIIECTB OT IIOJIOKEHUS DJEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHUYECKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMHUYECKHUX JJIEMEHTOB, 3apsi]

' HOHa

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEH

9 YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBHIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHiH,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BOia,

9.9 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOI, OKCHABI M THIPOKCHIBI

metaimoB |-l1A rpynmn, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pochopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHC BCIICCTB B

93 3aBUCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPAaBHCHHUS PEaKInH,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKMX BEUIECTB
10.4 MOJITBEPKIAIOIIMX T€HETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJISIPHYFO M MOJISIPHYEO MAacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO DJIEMEHTA B COSIMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSM XUMHUYCCKHX PEaKIUi W HAXOJUTh KOJHYECTBO
' BeIeCcTBa, 00BEM M MacCy pEearceHTOB WIH MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHYCCKHUX SIBJICHHH;, yMeHHEe C(HOpMYIHpPOBATH MPOOJIEeMy H
MPEJIOKUTH MMYTH €€ PEeIIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMHU BEIIECTBAMH, XUMUYECKOU
' MOCY/10¥ 1 J1a0OpaTOPHBIM 000PYI0BAHHEM
MpaBUJIaMU 0e30IacHoro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKU3HH, TIPABHIIAMU TTOBEACHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHUe BpeJa (0MacHOCTH) BO3ACHCTBUS Ha )KUBbIE OPraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

M3yd4eHHEe UM  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XHUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU TPOTEKAHUA XUMHUECKUX peaKlui
U3YyYeHHE CIIOCOO0B pa3ziesieHus: cMeceit

MOJIyYeHUE KHUCIOpPOJa M H3Y4YEHHE €ro CBOICTB; MOJy4eHUE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; MOJyYeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIed
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE AHAUKATOPOB (;makmyca, METHIJIOPaHXa u
denondranenna) sl ONpEeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAaHNEC U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMbBIMHA )51 HEPACTBOPHUMbIMU
OCHOBAHUAMHU, COJEIMH, IIOJYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McCTajlyla JpyruM M3 pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «BaxHelmue HeMeTauIbl U HuX COCAUHCHUSAN,

«Baxkneiiie MeTalIbl M UX COSANHECHU

XUMHUYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINA MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKI[Uu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpAaX HMOHBI: XJIOPUA-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaJIbIIUs, aTIOMUHUS,

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

14

YMmeHnue:




NPEICTaBIATh PE3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABISATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBAaTh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpo- ¥ MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘IaJIBHBIe XUMHUYCCKUEC ITOHATHA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumuaeckas q)opMyna. BanentHocTh aTOMOB XHWMHUUYECKHUX JJIEMEHTOB.

CreneHb OKUCICHUA

14

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENBHAS MOJICKYJIsSIpHAA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mok, MonsipHass macca. MosisipHbIii 00bEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA
duznyeckrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKas pC€aKuusg nu eé IIPpHU3HAKH.
3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

HCpI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOI[I/IquKaH CHUCTEMa XHMMHUYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKHX DJIEMEHTOB
JA.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB MEepPHOJia U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XHMMHUYECKHX HIIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECKHX DJIEMCHTOB MEPBBIX TpéX
NepruoaoB, Kajus, KaJbLUA (paz[I/cha ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTATVIMYECCKUX HW HEMCTAIIIMYCCKHX CBOﬁCTB) n #ux COC}II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHEM OJICMCHTOB B HCpHOI[PI‘ICCKOfI CUCTEMEC H

CTPOCHUEM HUX AaTOMOB

3.1

Crpoenue BemecTBa

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'ISIpHaH u HCHOJ'IS{pHaSI) CBA3b.
BHGKTPOOTpI/IHaTeJ'IBHOCTL XUMHYCCKHUX 3JICMCHTOB. HNonnas CB3b.

Meraminueckas CBSI3b




3.2

Tunbel KpUCTAINIMYECKUX PEIIETOK (aTOMHasl, HOHHAasg, MeETajInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKON CBI3U

4.1

4.2

Baxwnelinme npencraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCOAUHECHUS. MeTamisl ¥ uX COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yromye; OCHOBaHHM (IMIENTOYHM M HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOJepkKamue W OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

du3nyeckre 1 XUMHYECKHE CBOMCTBA IMPOCTBhIX BEIICCTB-MCTAJJIOB: JIMTHUA,
HaTpusd, KaJIvid, Mardivis U KaJbOWs, AJIIOMUHHA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) i HaprI)KeHI/Iﬁ MCTaJIJIOB

dusndyeckue U XUMHUYECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJIOB!

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOicTBa OKcHI0B HemetaiwioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB IA-IIA rpynn, muuka, meau(ll) u

xenesa(ll, 111). [ToxydeHre OKCHIOB METAILIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUS, JKeJle3a, LuHKa). [lodmydeHne OCHOBaHUN U
aM(OTEPHBIX THAPOKCUIOB

OO0ure XMMUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucior

OO0ue xuMu4yeckre cBoiicTBa cpennux coneil. [lomyuenue coneit
[lonyyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOPOJA, aMMHaKa,

YTIIEKHCIIOrO Ta3a B JIabopaTopuu

411

[Tonydyenne ammuaka, CEpHOM U a30THOM KHUCJIOT B MPOMBbIIIEeHHOCTH. O0miue

CITIOCOOBI MOJIY4YCHHUA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakuii o pa3IunyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoit 3peKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHUS.
DK30- ¥ 9HI0TEPMUYECKUE peakuH. TepMOXUMHIECKNE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBHUTENBHBIE peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST ¥ BOCCTAHOBJIGHHUS.  DJEKTPOHHBIH  OamaHc
OKHCIIUTEIbHOBOCCTAHOBUTEILHOI PeakIuy

Teopust smekTpoauTUYECKON Aucconnanuu. KatnoHel, aHHOHBI. DIEKTPOIHUTHI
U HEe3JEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHI. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOTI'O O6MeHa,

IIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKIIMU

XHUMHMA ¥ OKpYXkarolas cpeaa

6.1

BemecrBa m Marepuanbsl B IIOBCEHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHUE BEUIECTB M XMMUYECKHUX pEaKUUi B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaroulell cpeabl (KUCIOTHBIE —JO0XKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOAOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Poxas xumuu B
pelIeHNH HKOJIOTHYECKUX MpobieM. YcuiieHHe NapHUKOBOro 3(dekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHMN, OpoH3a) B OBITY H
MPOMBIIIJIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
COCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yrojib, HMPUPOAHBIN Tra3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHaan'H)HI)Ie MOHATHS 00 OPraHMvYCCKHUX BEIIECCTBAX KaK O COCAMHCHHUAX
yrjiaepoaa (MCTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsTre 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XXUpax, 6em<ax, YrjaeBoaax — v ux

POJIA B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynamM XUMHUYECKUX COCIMHEHUI
7.2 Macchl (MaccoBOM) T0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKUM yPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

IMa6puensn O.C., OctpoymoB U. I'., CnagkoB C.A. Xumusi. 8 kiacc. ba3zoBsiii
ypoBeHb - MockBa «IIpocsemienuey, 2024 r.
I"a6puensa O.C., Octpoymos U. I'., CnagkoB C.A. Xumus. 9 knacc. ba3zoBsrii

ypoBeHb - MockBa «IIpocsemienuey, 2024 r.

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Xumust. 8 knacc. KonTposbHbie U mpoBepoyHbie padoThl - ["abpuensn O.C.
Xumusi. 9 knace. KoHTponbHbIE ¥ poBepoyHbIe padboThl - ["adpuensn O.C.,

bepeskun I1.H. u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoteka [IOK
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