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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eAepanbHOoi paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranuzanusax Poccutickoit deneparuu.

[Iporpamma mo XxuMuM [1a€T NpEACTaBICHUE O LEAX, OOLIeH cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYyYaIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpUBaeT pachpeliesieHne €ero Mo KiaccaM W CTPYKTypUpOBaHUE TIO
paszgenraM M TeMaM MPOrpaMMbl MO XWMHH, OINPEIEISIeT KOJIUYECTBEHHbIE W
KaueCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcs, ONpenensieT BO3MOXKHOCTH —MpeaMeTra  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, a Takke TpeOOBaHUHN K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYAIOMIEroCs MO OCBOCHHIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XHUMHUH CIYKUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH TMPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
HHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyIbTYphl INYHOCTH, €€ 001Iel 1 QyHKIIMOHATHLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommxcs, HABBIKOB HX CaMOCTOSITENIBHOW  Y4eOHOW  JIEeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPOPECCUOHAIBHON JIESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/Ia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXcs;

croco0cTByeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTHUYECKOE
oOpa3zoBaHuEe 00YUaOIINXCS.



JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU O0ECHEeUMBAIOTCS CHEUU(UKOM
COJepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPhIM  SIBISETCS  MENaroruuecku
aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUN
OPraHN4eCKON XHUMUH.

Crpyktypa coaepkaHHsl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Tojaxoaa K €€ m3yueHuro. Colep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMHYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. . MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU,

— YYE€HHS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBSA3H;

— TIpEeACTaBICHUNM 00 DIIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OHOTO
YPOBHS K IPYTOMY, BBITMOIHSS (YHKIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYYEHU U3y4aeMbIX
BEILECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTaBJISAIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTHKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
NO3HAaHMS B Hayke. M3ydeHue XUMHHM MPOUCXOAUT C MPUBICYCHUEM 3HAHWUI U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mupy», «buomorus. 5-7
Kiacce» U «dusnka. 7 knacey.

[Ipy wW3yyeHWHM XUMHHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEeATEIbHOCTHU YEJI0BEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3aJa4a
y4e0HOTO TpeaMeTa COCTOUT B (DOPMUPOBAHUM CHCTEMBl XUMHYECKUX 3HAHUN —
BOKHEHTTNX (AKTOB, TOHITHIA, 3aKOHOB M TEOPETHUECKHX MOJIOKEHUH, TOCTYITHBIX
00001IIeHniT MUPOBO33PEHUECKOT0 XapaKTepa, si3bIka HAayKHd, B MPHOOMIEHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUYCHUH BEIIECTB U XMMUYECKUX pEaKIUi, B
dbopMHUpOBaHNY U PA3BUTHH IMO3HABATEIILHBIX YMEHUHN M UX PUMEHEHUHU B y4eOHO-
MO3HABATEIbHON M y4e€OHO-UCCIE0BATEIbCKON NEATeIbHOCTH, OCBOCHUH MPABUII
Oe3omacHOro oOpallleHus ¢ BEIeCTBAMH B TIOBCEIHEBHOM KU3HHU.



[Ipy M3y4eHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSl Ba)KHOE
3HaYEHUE MPUOOPENIN TaKKE LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs Ha CHCTEMAaTUYECKOe MPHUOOIICHHE
oOy4Jaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYalOIIUMHUCS
OMbITa Pa3HOOOPA3HOUN NEATENBbHOCTH, MO3HAHMS U CAMOINO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIICTCHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUIOB JCATCILHOCTH;

— (dopmupoBanue o60miel (YHKIMOHATBLHOM UM E€CTeCTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSCHITH M OIICHWBATH SIBICHUS
OKPY’)KaoIIEer0o MHUpa, WCIONB3Yysl 3HAHWS W OIBIT, MOJNyYCHHBIC MPH H3yYCHHH
XUMUH, TIPUMEHSTh UX MPU PEHICHUN TIPOOJIEM B TIOBCETHEBHOW )KU3HU U TPYIOBOH
NEeSITENbHOCTH;

— (QopmupoBaHue y 00ydYaroIIMXCS TYMaHMCTUYECKUX OTHOIIECHHUH,
INOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN JUId BBIPAOOTKH 3KOJOTHYECKH
11eJIECO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUSI.

OO11ee ynciio 4acoB, OTBEIEHHBIX JUISl U3yUEHUSI XUMUH HAa YPOBHE OCHOBHOTO
obmero ob6paszoBaHus, coctaBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BaleHTHOCTh aTOMOB XMMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KonuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHHMI] BemiecTtBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE U XMMUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX peaKInil (COeAMHEHMS, pa3I0KEHUs, 3aMeIlleHUsI, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3YyUYEHUE U OINHUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKUX BEIIECTB, HaOI0/IeHHe
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBHUE kere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHUIAIMUS, XpoMaTorpadusi, IpoBeeHNE OYUCTKH TTOBAPEHHON
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3zayxa. Kuciopon — 3JIeMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0Opatopuu H  NOpOMbIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoje. O30H — aluioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermoBoit >P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3HYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusnueckue cBoWcTBa BOAbl. Bojga kak pactBoputenb. PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbl B IPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukamms
OKCHJOB:  coyieoOpa3zytomnie  (OCHOBHBIC, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHuN. DPU3MUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHoctn MetayuioB H. H. bekerosa.
[lonyyeHne KUCOT.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEEIICHUE COAEPKaHUS KUCIOPOJia B BO3AYyX€E, MOIyYCHHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYCHHE CBOMCTB KHUCIOPOAa, HAOIIOJCHHE
B3aUMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4Ye€HHE, COOHMpaHHE, paclo3HABAHUE W HW3YUYECHHE CBOICTB
BOJIOpoJia (ropeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHHE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeTaJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IoB HEOPTAaHNYECKUX BEIIECTB PA3TUYHBIX KIACCOB, HAOIIOACHUE H3MEHEHHUS
OKpAaCK! MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEIOYEH, N3yYEHUE B3aUMOICUCTBUS
okcuga meau (II) ¢ pactBopoM cepHOM KUCIOTBI, KUCIOT C METAJJIAMU, PEAKIIHUM
HEUTpAIM3alluY, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO



MEeTaJlla APYTUM U3 PacTBOPA COJM, PEUICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 M0 TEME
«BakHenIune Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIHUTENBHO-BOCCTAHOBUTEIbHBIE PeAKIIUU

[lepBble MOMBITKU KiIacCU(UKAIMU XUMHUUYECKUX 3JeMeHTOB. [loHsiTHE O
IPYINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas u jimuaHonepuoiHast popmsl [lepuoanueckoit
cuctembl xumudeckux snemeHtoB [[. M. MenneneeBa. Ilepuonbl u rpynisbl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/IA U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XUMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJIIpHAsT W HENOJIAPHAs) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pa3IoB BEHIECTB METAUIOB U HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS).

Mexcnpeomemmunie ceasu

Peanuzanusa MexnpeIMETHBIX CBSI3ed MpPU WM3YyYEHUM XMMHH B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTecCTBEHHO-HAYUYHBIC TOHSTHUS: HAYYHBIN (DakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHUHTE3, KiIaccu(ukamus, TMEePUOJUIHOCTh, HaOIIOACHUE,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsjli, BEIIECTBO, TEJO, 00BEM,



arperaTHOe€ COCTOSIHME BEILECTBA, Tra3, (U3MUYECKUE BEJIUYUHBI, E€IUHULIBI
U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE37bl, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPaJbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOIIa€MbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYeCKAsI peaKIusi

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUYECKUX 3JI€MEHTOB /1.
N. MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB NIEPBLIX TPEX MEPUOJIOB, KaJTHUsl, KaJIbIIU U UX COCTUHEHUN
B COOTBETCTBUM C TIOJIO)KeHHEM »3iemMeHToB B Ilepuonuueckoid cucreme
CTPOEHUEM UX ATOMOB.

CrtpoeHue BeleCTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTANIMYECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPraHUYeCKHX
COCIMHEHUM, TeHETHYeCKas CBsA3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (110 YUCTy
M COCTaBy YYAaCTBYIOUIMX B PEaKIMU BEIIECTB, MO TeIIoBoMYy 3(ddekry, 1o
U3MEHEHHIO CTETICHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH XUMHUYEcKoM peaknuu. [loHsTHe 00 00paTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusax. [lonarue o karanusze. [loHATHE 0O XMMHUYECKOM paBHOBECHH. DAKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKON pEaKIMU U TIOJOKEHHE XHMHUYECKOTrO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBneHue YpPaBHEHUU

OKHCJIUTENIbHO-BOCCTAHOBUTEBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHJIAMU
xumuyeckoi cBsizu. Crenens aucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIHTHI.

Peakuuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHbIE M COKpalll€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoICTBa KHCIOT,
OCHOBAHHUU W COJICH B CBETE MPEACTABICHUMN 00 SJICKTPOTUTHUYSCKON TUCCOIMAITIH.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:



O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUTMYECKUX PEMIETOK HEOPraHMYEeCKUX
BEILIECTB — META/NIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(x;mopua HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON pEaKIIUK OT
BO3JICUCTBUS  pa3IMYHBIX  (HAKTOPOB, HCCIEIOBAHHE  DIIEKTPONPOBOIHOCTHU
pPacTBOPOB BEIIECTB, POLIECcCa AUCCOLUALIUU KUCTIOT, IEJI04Yel U coiel (BO3MOKHO
WCIIOJb30BaHUE BHJICO MaTEPHUATIOB), MPOBEIACHUE OIBITOB, WIUTIOCTPUPYIOIIUX
NpPU3HAKK TMPOTEKaHWS peakluil HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BbIZICJICHUE Ta3a, OOpa30BaHUE BOJIbl), OIBITOB, WUIIOCTPUPYIOMIHUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX pEakIuil (TOpeHue, peakiuu pas3ioKeHUS,
COCJIMHEHUs), PpAaClO3HABAHUE HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKIMii Ha UOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a4a4.

HeMeTaqibl U MX coeTMHEHUS

OO6mast xapakrepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTeneHu OokucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — raJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0opa (B3auMOICHCTBHE
C MeTajulaMH, HeMeTaJllaMu, uienodamu). XsopoBogopoa. ConsiHas KHCIIOTa,
XUMUYECKUE CBOWCTBa, TMOJy4YeHHE, NpuMeHeHue. JleiicTBue xmopa U
XJIOPOBOJIOPO/Ia HA OPraHU3M uelloBeKa. BaxkHel e XJIopuasl U UX HaX0XKACHUE B
IpUPOE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJUTOTPONHBIE MOAU(PUKAIIMN KHCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHUe, (pumdyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnas kucnota, Gpu3nuecKkue U XMMHYECKUEe CBOMCTBA (00IIMe KaK MPEeACTaBUTEINS
KJlacca KHUCJIOT M crnenuduueckue). XUMUUECKHE PEaKlUH, JIeKAIIUe B OCHOBE
IIPOMBIIIJIEHHOTO CIoco0a IMOJIyYeHHUs] CepHOW KHCIIOTHI. [IpuMeHeHue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peakius Ha Cyiab(haT-HoH.
Haxoxnaenue cepsl m €€ COCOAMHEHUN B MNPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’)Karouiel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE TOXIH, 3arps3HCHHE
BO3/1yXa U BOJOEMOB), CHOCOOBI €ro MPeI0TBPAICHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPAHEHHE B MPHUPOJE,
dusznueckre 1 XuMUYECKHe CBOMCTBA. KpyroBopoT azota B nmpupoje. AMMHUAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHWS,
X pU3HUECKHE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (GU3NYEeCKHe U XUMHYECKHUE
cBoicTBa (0OlIME KaK MPENCTaBUTENSl Kjlacca KUCIOT W craenuduyueckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHMS B KAUE€CTBE MUHEPAJIbHBIX YI00pEHUM.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKJIM, 3arpsi3HEHHE BO31yXa, MOYBbl M BoA0EMOB). Docdop, amioTponHbie
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Moaudukauuu gocdopa, puznyeckue u xumuueckue corctea. Oxcup dochopa
(V) u dochopnas kucnora, puznyeckue U XUMUUYECKHE CBOMNCTBA, MOJTYUYEHHUE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrepuctuka sneMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIEHUS. Y TIIepOI, AJTIOTPONHbIE MOU(DUKAIUHY,
pacnpocTpaHeHue B IpUpoje, PU3NYECKUEe U XUMUYECKUE CBOMCTBA. AJCOpOLus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (Qu3nyeckue Hu
XUMHYECKUE CBOMCTBA, [JEHCTBUE Ha JKUBbIE OpPraHU3Mbl, [MOJYYEHUE U
npUMEHEeHHe. DKOJIOTMYecKre MpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
rurnore3a Ta00anbHOTO MOTEIUIeHHUs KiIuMaTra, MapHUKOBBIM 3¢ekT. YronbHas
KAciaoTa U e€ coiu, uX (U3MYECKUEe M XUMHUYECKHUE CBOMCTBA, MOJYYEHUE H
npuMmeHenne. KadecTBeHHast peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIBCKOM XO3SIICTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TITUIEPHUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HeDTh),
OPOAYKThl UX TepepadoTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojax — U ux
poJii B KHM3HM 4YeloBeKa. MarepualibHOE €IUHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

KpemHunii, ero ¢usnueckue ¥ XUMHYECKHE CBOICTBa, IOJy4eHHE W
npuMmeHenune. CoeuHeHnus KpeMHus B ripupoe. OO1ue npeactaBaeHust 00 OKCUe
kpemuus (IV) u xpemuauneBoit kuciore. CHIMKAThI, UX WCIOJIB30BaHUE B OBITY, B
IPOMBILIJIEHHOCTU. BakHeillre CcTpouTEeNbHbIE MaTepualbl: KEpaMuKa, CTEKJIO,
IEMEeHT, OeToH, kene300eToH. [IpobGiembr 0€30MacHOrO0  HCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHre o0paslloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MPOBEJCHUE KAaUEeCTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPU3HAKOB
UX MPOTEKAHUS, OMBITHL, OTpaxkaromue (puU3nMUeckue U XUMHUYECKHE CBOMICTBa
TAIOTEHOB M MX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUA0B (TaTOr€HHUI0B), 03HAKOMIIEHHE C 00pa3liaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MHCIOJIb30BAaHHE BUIEOMATEPHUAIIOB),
HaOJI0IeHNe Tpoliecca OOYIIIMBaHUS caxapa Mo AeUCTBUEM KOHIICHTPUPOBAHHOM
CEpHOU KUCTIOTHI, U3yUYeHHE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHOM KHUCIIOTHI,
MpOBEICHHE KaYyeCTBEHHON peaklMu Ha Cyib(paT-uOH U HAOII0JeHIE MpU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKUMHU CBOWCTBaMH a30Ta, gocdopa u ux
coeIMHEHU (BO3MOYKHO UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), 00pa3iaMy a30THBIX
u GocPopHbIX ynoOpeHud, noiaydeHue, coOupaHue, pacrno3HaBaHUE U HU3Yy4YECHHE
CBOICTB aMMMaka, IPOBEJACHHE KAYECTBEHHBIX pEaKIMil HAa HOH aMMOHHUSA H
dochaT-uOH M H3ydEeHUE MPU3HAKOB MX MPOTEKAHHUS, B3aMMOJEHCTBUE
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KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaAHUE
BHUJICOMATEPUATIOB), H3yUYCHHE MOJEIeH KPUCTALIMUYECKUX PEHIETOK alMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasa, IOJy4YEHHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYECHHE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT U CWJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEllIeHNE SKCIEPUMEHTANbHBIX 3aJau 1Mo Teme «BaxkHeillune HemeTamabl U HUX
COCJIMHCHHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux mnonoxeHus B Ilepuogmueckoun cucreme xumuuyeckux osiemeHroB I, .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAJUIMYECKasi ~ KPUCTAUIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  Psfl
HaIpsDKEHUH MeTauioB. DU3nyeckrue U XMMHUECKHE CBOMCTBA MeTailioB. O01ue
criocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WM METAJIOB, OCHOBHBIC
criocoOBI 3aITUTHI X OT Koppo3un. CruiaBsl (CTaib, YyTryH, TIOPATFOMUHHAMN, OpOH3a)
U UX MPUMEHEHUE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MojiokeHue B Ileproanmdeckoil cucreMe XUMHUYECKHUX
anemeHToB J[. M. MenpaeneeBa, CTpo€HHE WX aTOMOB, HAaXOXKIEHUE B MPUPOJIE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUIPOKCHUABI HaTpuss W Kanus. I[IpuMeHeHue MIeJIOYHBIX METaUIOB W HX
COEeIMHEHUMH.

[[lemouHO3eMENbHBIE METAJIBI MAarHuil W KajbLMil: TMOJOXXEHUE B
[Tepunognueckoit cucreme xumuueckux 3semenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUe B npupojae. u3nueckrue U XMMUYECKUE CBOMCTBA MarHusl U
KaJibIus. Baxknenme coefuHeHUs Kalblus (OKCUA, TUIPOKCHU, con). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckon cucTeMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOeHME aToMa, HaxoxkAeHue B mpupone. duzndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUS.

Keneso: monoxenue B [leppogudeckoil CUCTEME XUMHYECKUX 3IIEMEHTOB /I,
. MenneneeBa, CTpO€HHE aToma, HAaXOXJIeHWE B npupone. Ddusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU LI U conu xenesa (II) u sxxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0Opa3llaMd METAJIOB M CIUIABOB, HX (DU3NUYECKUMU
CBOWMCTBaMH, H3y4Y€HHE PE3yJIbTAaTOB  KOPPO3UHU  METaioB  (BO3MOXKHO
WCTOJIb30BaHUE BUJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KalbIlisd M HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHAJIOB),
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HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  WCIIOJIb30BaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  TMPOTEKAHMSI
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MAarHUs, KaJIbIIHsI, A TFOMUAHUS, ITUHKA, sxkerne3a (11)
n xenesa (III), menu (II), HaGmomeHue W omHMcaHUE MPOIECCOB OKpaIMBAHUS
IUIAMEHU WOHAMHM HATpHs, Kamus MW Kaiublusd (BO3MOXHO HCIIOJIb30BaHHE
BHJICOMATEPHUAIIOB), UCCIIEAOBaHUE aM(DOTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHHMS U
THIPOKCUA IIMHKA, PEIICHHE AKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMme «BaxHewnme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpYKaLIas cpeaa

BemectBa m matepuanbl B TIOBCEIHEBHOW JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHNE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0)KOTaX M OTPABICHUSIX.

XVMMHYECKOE 3arps3HCHHE OKPY)KAIOIICH cpeabl (MpeaciibHas JIOIMyCTUMAast
KOHIIEHTpauus BeuiecTs, nainee — [IJIK). Posb XxuMuu B pelieHun 3KOJIOTHYECKUX
npoosieM.

Xumuueckuit IKcnepumenm:

U3y4YCHHE O0pa3IloB MaTepHaIOB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepHaIbl).

Mesrcnpeomemmnbwie cea3u

Peanuzanust MeXIpeAMETHBIX CBSI3eM MPU H3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAayYHBIX
MNOHSITHM, TaK ¥ TIOHSITHM, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mume ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaIUsi, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
a3 peKT, TeXHOIOT U, MaTePUAIIbI.

®duszrka: Matepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaINOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUYECKHUH 3aps, IPOBOIHUKH,
MOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (OTOIIEMEHT, BEIISCTBO, TEIO, OO0OBEM,
arperaTHOe COCTOSIHHE BEIIECTBa, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNYECKAs
peméTka, CruiaBbl, (U3HUYECKHE BEIMYWHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COJHIIE.

buonorusi: dbortocunres, npixanuwe, Omocdepa, PKOCUCTEMA, MHHEPATHHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NESATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMU TMOBEJEHUS M CHOCOOCTBYIOT Ipolleccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JIM4HOCTHBIE ~ pe3ydabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManUei o
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUWIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
N0JIE3HOM, Y4eOHOMCCIIe10BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€SITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B MpoIiecce ITON YUeOHOU NeSITebHOCTH, TOTOBHOCTH OIICHHBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBAPHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHYECKOW PEaAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOM CPEIOM, O POJIM XMMHUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOIUMBIC Jisi OOBSICHEHHS HaOII0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATEIBHON paboThl C YYEeOHBIMH TEKCTaMH, CIIPABOYHOU
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,
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UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM UM  HCCJIENOBATEIbCKOU
NESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJICACTBUMA U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3audHoOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH IS TEILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMEHEHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUU, OCO3HAHHBIA  BBIOOD
WHMBUIYaJTbHON TPACKTOPUHU MPOJIOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBHOM CpeJie;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TPUPO/IE KaK UCTOYHHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUS, MOHMMAaHHUE IIEHHOCTH 3JI0POBOIO H
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP paboTe ¢ BEIECTBAMHU, a TAK)KE B CUTYalIUAX,
YTPOKAIOIIUX 3I0OPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUHU XUMUH, IS
peIIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEAOH, ISl TTOBBILIECHUS
YPOBHS  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe MeTanmpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC OHATHUS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOphIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax ¥ TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOU
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE eCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPBhIE OOecTmeunBarOT (GopMupoBaHHE
FOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NESATEebHOCTH.
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Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBHS

Bba3oBble 1oruyeckue aeiicTBu:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMU: PAaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTATH UX XapaKTEepHBIE
MPU3HAKY, YCTaHABIMUBATh B3aUMOCBS3b C JAPYTMMHU TOHSITHUSMH), UCIIOIH30BATh
MOHATHUS JUIs1 OOBACHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI U 3aKIIFOUCHHUS;

yMEHUE TPUMEHSITh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIE W
MeTarpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTA), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3aj1au, ¢ y4éTOM
ATUX MOJIEIBHBIX TPEACTaBICHUN BBISBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKITUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IPUYHMHHO-CJIEJACTBCHHBIC CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble ucciienoBarejabCcKue 1eHCTBYUS:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE HMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI TIO MTPOBEPKE
PaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OPraHW3allMd W TMPOBEIACHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOMomaTh 3a XOJOM IpoIllecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATh €ro Pe3yibTaT, POpMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoieaHHoM pabdore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOWpaTh, AHAIWU3UPOBATH U WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUAOB U (HOPM MPECTABICHUS, MOIyIaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAaHHS, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OLIEHUBATH HPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHSATh Pa3IMYHbIE METOJbl M 3aMpOChl MpPH MOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 ONPEIeAEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o07acTH  WMCTIONB30BaHMUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIbHO BBIOUPATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUsI HHPOpMALIU U
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WJUTIOCTPUPOBATh PEIIAEMbIE 33/]a4d  HECJOKHBIMUA CXEMaMH, JuarpaMMaMu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSAMU;

yMEHUE WCMOJIb30BaTh M aHAJIM3UPOBaTh B TIpolecce y4eOHOU W
HCCIIeIOBATEIBCKON NESITEILHOCTH UH(DOPMAIIMIO O BIUSHUM TPOMBIIIJICHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON
CpEaBbl.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIe eiCTBHS:

yYMEHUS 3a1aBaTh BOMPOCHI (B X0/ AUaiora U (WIK) JUCKYCCHUH) 110 CYIIECTBY
oOcyxmaaeMol TeMbl, (OPMYIHPOBATH CBOU MPEIJIONKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

YMEHHS  TNPEACTABIATh  IOJIYYEHHBIE  pE3yJbTaThl  IO3HABATEIbLHOU
NEATEIBHOCTA B YCTHBIX M TIMCbMEHHBIX TEKCTax; JeJlaThb MNpPEe3CHTAlUI0
PE3YIBTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIIbITA,
1a60paTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUeOHOTO MIPOEKTA);

yMEHUSA Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABATEJIILHOM M HCCJIEAOBATENbCKOW  ACATENIBHOCTA  MNPU  PELICHUHU
BO3HHMKAIOIIMX TPOOJEM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB W COTJIACOBAHMUSI
no3unuii (00CyXIeHUsI, 0OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPJAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITMIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHUE CAMOCTOSITENIBHO OIPENENATh LENN AESTEIbHOCTH, IJIAHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTABJISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBIIIOJHEHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLIEHUBAaTh COOTBETCTBHE IOJYYEHHOIO pPE3yibTaTa 3asBJICHHON LEIU, YMEHHE
HCIMOJIB30BATh U AaHAIM3UPOBATH KOHTEKCTHI, IPEJIAracMbl€ B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pE3YNBTATOB IO OCBOCHHUIO 0O0S3aTEIHHOTO
collepKaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepasbHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIMMUCA HAy4YHBIC 3HAHUSA, YMEHHUS U CIOCOOBI
NEeUCTBUM, crernuduYeckue IS MPEeAMETHOM 00gacTu  «XUMHS», BHUIbBI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAIUSX.

K koHily o0yudenus B 8 kj1acce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKppIBaThb CMBICI OCHOBHBIX XWMHMYECKUX ITOHATHUH: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, CMECh (OJIHOPOIHAS
Y HEOJIHOPOJIHAs), BAJIGHTHOCTb, OTHOCHUTEJIbHASI ATOMHAsl U MOJIEKYJIIpHasi Macca,
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KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHas Macca, MaccoBass AOJS XUMHUYECKOIO
AJIEMEHTAa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTAa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCJIEHHUS, XHMHMYECKas  peakius,
Kjaccu(ukanusl peakiuii: peakuud COeIMHEHMSI, PEeaKlUn pa3sIoKeHHs, peakluu
3aMeIleHUs], peakuuu OOMEHa, 3K30- M DHJOTEPMHUYECKHE pEakUUH, TEeTUIOBOM
s ekt peakiuu, SAPO aroMa, SIECKTPOHHBIM CJIOM aTroMa, aTOMHas OpOUTab,
paguyc atoMa, XMMHUYECKAsl CBSA3b, MOJSIPHAS M HENOJSIpPHAs KOBAJIEHTHAs CBS3b,
WOHHasl CBSI3b, HOH, KATHOH, AaHHMOH, pacTBOpP, MaccoBas JOJs BEIIECTBA
(TpolieHTHAs! KOHILIEHTPAIIKs ) B PaCTBOPE;

WJUTFOCTPUPOBAThH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TH
NOHATUS NPU ONIMCAHUU BEUIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY [JIsi COCTaBieHHUS (OpMyYJ] BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTIpEJIENISTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJICHHSI DJIIEMEHTOB B OMHApPHBIX COCIUWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIACCy COEIMHEHMH 1Mo QopMyliaM, BHJ XUMHYECKOW CBS3HU
(xOoBaJICHTHAsI M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbICH [lepuonnueckoro 3akona /1. 1. Meneneesa: 1eMOHCTPUPOBATH
NOHUMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX AJIIEMEHTOB OT UX
nosioxeHns B llepuoamyeckold cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMMCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy [lepromnyeckoit cCUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHasA noarpynna (A-rpynmna)» u
«iobounas moxarpymnmna (b-rpymmna)», Maneie U OONbIINE TEPUOABI, COOTHOCHUTH
o0o3HaueHusi, KOTOopble wuMeroTcs B Tabmuue «llepuoguyeckas cucrema
xuMuuyeckux snemeHToB . M. MenpaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsj siapa, ollee 4ucio
AIEKTPOHOB U PACHPEACIICHUE UX 10 ANEKTPOHHBIM CIOSIM);

KJIAaCCU(PUIMPOBATh  XMMHYECKHE  JJEMEHTBhl, HEOPraHWYECKUE  BEIIECTBA,
XUMHYECKUE PeaKIUH (II0 YACIY U COCTaBy YYACTBYIOIIMX B PEAKI[UU BELIECTB, 110
TEIIOBOMY 3P DEKTy);

XapaKkTepHu30BaTh (OMUCHIBAThH) OOIINE XUMUUYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX
KJIACCOB, TNOATBEpXKJas OINHCAaHWE IPUMEPAMU MOJEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA,
BO3MOXXHOCTH POTEKAHUS XUMUYECKUX MTPEBPAIIECHUN B Pa3JINYHBIX YCIOBUSIX;
BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYHO M MOJIIPHYIO MAacChl BEIECTB,
MacCOBYIO JIONI0 XMMHUYECKOrO 3J€MEHTa MO (OpMyJe COEAUHEHUS, MACCOBYIO
JOJIF0 BELIECTBA B PAacTBOpE, IPOBOAMTH PACUETHI 10 YPABHEHHIO XMMHUYECKOMN
peaKunu;
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IIPUMEHSTH OCHOBHBIE OIEPALIMY MBICIUTEIBHON NEATEIbHOCTH — AHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHHe, CHUCTEMaTU3alrl0, KIacCU(UKAIUIO, BBISBICHUE
MPUYUHHO-CIIE/ICTBEHHBIX CBSI3€H — /1JIs1 M3YUYEHHs CBOMCTB BEIIECTB U XUMUYECKUX
peakuuii, eCTeCTBEHHO-HAay4YHbIe METOJbl MO3HAHUS — HAOIIOJEHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (peabHBIN U MBICIICHHBIN );
CJIeI0oBaTh MpaBHJIaM IIOJIb30BAaHUS XUMHUYECKOM MOCYyAOH M JabOpaTOpPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBUiaM OOpalleHHs ¢ BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU TI0 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO
NOJIYYEHUIO M COOMpaHUIO Ta3000pa3HbIX BelIEeCTB (BOAOpPOAA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOW JOJIEM PAacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M TNPOBOAUTH XMMHYECKHE OKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KHCJIOT C MOMOIIBIO HHJIUKATOPOB (JAKMYC,
denondranenH, METUIOPaHXK U JIpyTHUE).

K xoniy oOyuenus B 9 kiacce mpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
PacCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATHN: XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIAa, HOH, KAaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO,
BaJIECHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHUSA, XHUMHUYECKas
peakiuus, XuMUYecKas CBsI3b, TEIUIOBOM 3 (PEKT peakiuu, MOJib, MOJIAPHBIN 00BEM,
pacTBOp, DIEKTPOIUTHI, HEIJIEKTPOIUTHI, DSJIEKTPOIUTUYECKAS] THUCCOLMALIMS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMbIe peakiuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE UM BOCCTAHOBIIEHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh, XHMHUYECKasi CBsiI3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas),
KpUCTAJUIMYECKAs] PEHIETKA, KOPPO3HSI METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM
peakiuu, npeaeabHo gonycrumas konueHtpauus [IJIK Bemecrtsa;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUN U IPUMEHSTh 3TH
MNOHSATUS MPY ONMMCAHUM BEUIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY /IS COCTaBIeHUS (POpPMYIN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;
ONpENENATh BAJICHTHOCTb U CTENEHb OKHUCICHHS XUMHYECKHUX DJIEMEHTOB B
COCMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJICKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJIACCy COeAMHEHMH 10 (hopMysiaM, B XUMUYECKON CBA3M (KOBAJICHTHAS, MOHHAS,
METAJUIMYECKAsi)) B HEOPTaHMYECKUX COCIMHEHUSAX, 3aps] HMOHA MO XMMHUYECKOH
dbopMyte, xapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COSTUHEHUH, TUTI
KPUCTAJNINYECKON PEIIETKM KOHKPETHOT'O BEIECTBA,
packpbiBaTh cMmbica [lepuonmueckoro 3akona JI. WM. MeHneneeBa w
JEMOHCTPUPOBATh €ro MOHWMAaHHWE: OMUCHIBATh U XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileproamueckoil CUCTEMBI XUMHUYECKUX AJIEMEHTOB: pa3inudaTh MOHSATHUS
«riaBHas noArpynna (A-rpymnmna)» u «nodbounas noarpynna (b-rpymnma)», Mainelie u
OoJbIIME  MEpPUOJbl, COOTHOCUTH O0O3HAUYEHMs, KOTOpPbIE HMEIOTCS B
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MEPUOANYECKON TabJsiuile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB WM 3apsj siapa, oOlee 4YHCIO AJIEKTPOHOB U
pacrpeiesieHue UX MO JIEKTPOHHBIM CJIOSIM ), 00BSICHATH 00IIIME 3aKOHOMEPHOCTH B
W3MEHEHUM CBOWCTB AJIEMEHTOB U UX COCIMHEHUH B Ipejeiax MajblX EPUOJIOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KIaccUUIUPOBATh  XMMHYECKHE  DJEMEHTHl, HEOPraHUYEeCKHWE  BEIECTBa,
XUMUYECKHUE peakiuu (10 YUCIy U COCTABY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerIoBOMY d(h@eKTy, M0 HUZMEHECHHIO CTENEHEeW OKHUCJICHUS XUMHYECKUX
3JIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOIIME W crelupUUEeCKUe XUMUYECKUE CBOWMCTBA
OPOCTHIX W CIIOXKHBIX  BEIIECTB, TMOATBEPXKAas OIMUCAHHE TMpPUMEpaMHU
MOJICKYJISIDHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIHIA;
COCTaBJISITh YPAaBHEHUS DJICKTPOJIUTUUYECKOW IUCCOIMAIIUM KUCIIOT, IIEIouYed H
COJICH, TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEAKIIMil HOHHOTO 0OMEHa, ypaBHEHUS
peakiui, TOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETUYECKOM CBA3U MEXIY
BEII[ECTBAMU PA3JIUYHBIX KIIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITUN MTOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT'0 OajlaHca 3THX PEaKIIui;

IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI, BOBMOKHOCTH
IPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIDHYO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa M0 (opMylie COCAMHEHHS, MaCCOBYIO
JIOJIF0 BEUIECTBA B pPacTBOpE, MPOBOAMTH PACUETHI MO YPABHEHUIO XMMHUYECKOM
peakuu;

coONI0aTh TpaBWiIa TOJB30BAHMS XHMHUYECKOW TMOCYyIOH W JabopaTOpHBIM
o0opyAOBaHUEM, a TaKKe MpaBHiIa OOpAIllCHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU  TI0  BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTIIEKUCIIOrO rasa);
MPOBOJIMTh PEAKINHU, MOATBEPKAAIOIINE KauyeCTBEHHBIM COCTaB pa3IMYHbIX
BEILIECTB: PACIO3HABATh OMNBITHBIM IYTEM XJIOPHI-, OpOMUII-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THUAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI W HOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPTraHMYECKUX
BEILIECTB;

MIPUMEHSITH OCHOBHBIE OIEpPALIMK MBICIIUTEILHOU JIESITEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEHNEe, CUCTEMATU3alINI0, BBISIBICHUE MPUUYUHHO-CIIECTBEHHBIX
CBSI3€M — JUI1 U3YYEHUSI CBOWMCTB BELIECTB MU XMMHYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbl€ METOJbl I[IO3HAHUSI — HaOJIOJICHHE, W3MEpPEeHHE, MOJIeIMPOBAHUE,
AKCHEPUMEHT (peaJIbHbIM U MBICIICHHBIN ).
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8 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM KoHTpobHbIe IpakTiaeckue DJIeKTpOHHbIe (LN (POBbIE)
n/n | nporpamMmbl Bcero paGoThI paGoTHI o0pa3oBaTe/ibHbIE PeCypChl
Pazjean 1. IlepBonayanbHble XUMHYECKHE OHATHS
1.1 2(01;1‘64(1;1;031{1;171;:;3; gggsfzzecxoﬁ 5 2 bubmorexa TJOK
ESITETBHOCTH HeNOBEKa https://m.edsoo.ru/7f41837¢
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znesa 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BelllecTB
71 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK
OKCHJaX https://m.edsoo.ru/7f41837¢
29 Boaopon. Ilonsitue o kucnorax u 3 1 bu6mmoreka [IOK
COJIAX https://m.edsoo.ru/7f41837¢
73 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Wroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnueckux 3jemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumnueckas cBs3b. OKHCINTEILHO-BOC

CTAHOBHTECJIbHDBIC PEAKIIUH

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.

MenneneeBa. CTpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢
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s )éHMqucxas[ CBSI3b. q 5 Bu6miorexa [[OK
. KHCJIMTEJIBHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTENILHEIE PEAKIIUH
- 15 bu6mmoreka [{OK
TOro 110 pasacity https://m.edsoo.ru/7f41837¢c
P 3 bubmmoreka [{OK
€3CPBHOC BpEM https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63 5
TTPOI'PAMME
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9 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpousbnbie | IIpakTnuyeckue
n/n NPorpamMmbl Bcero 5 5 o0pa3oBaTe/bHbIEC
padoTsbI padoThI pecypesI
Pa3nes 1. BemecTBo H XuMHuyeckue peakuun
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
' pa3aenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
) peakuui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 3 1 1 bubnuoreka [JOK
' XHMMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
71 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmbl. ['anorensl https://m.edsoo.ru/7f41a636
06 e e
22| eweirron VIA-rpymm. Cepa n cé 6 Butmrorexa LIOK
' PYHHpL. Lp https://m.edsoo.ru/7f41a636
COCIMHEHUS
06 e e
23 | eweirton VA-rpynt. Asor, Grociop i ix . | | BuGmorer LIOK
) PYHIEL. > p https://m.edsoo.ru/7f41a636
COCIMHEHUS
006
24| ewerron IVA-rpymm. Vraepoau kpewii | 8§ | p | Bumorera LIOK
) PYHIEL. poll p https://m.edsoo.ru/7f41a636
U UX COEMHEHNUS
Hroro no paszneny 25
Pa3nes 3. MeTa/uibl M HX COCAMHEHUS
. bu6mmoreka [JOK
3.1 Obune crolCTE2 METAIIOB 4 https://m.edsoo.ru/7f41a636
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bu6mmoreka [{OK

3.2 Bakueiinue MeTaiuisl 1 UX COSTUHEHUS 16 https-//m.edsoo.ru/7f41a636

Uroro no pazgeny 20

Pasjnen 4. Xumus u okpyzkaionias cpeaa

4.1 BeniecTBa 1 maTepuanbl B KHU3HU YEIOBEKA 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny 3

PesepBHoe Bpemst 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
T
u/n eMa ypoka Beero KO;TpOJILHbIe HpﬁaKanecm/le 06PA0BATEbHBIC
padoThI padoTsl pecypeb
1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bubmmoreka [{OK
yeJjioBeka. Teia u BelecTna https://m.edsoo.ru/ff0d210c
2 TlousiTie 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmorexa LIOK
& hitps:/m.edsoo.ru/ff0d227e
ITpaktiueckas padora Ne 1 «IIpaBuia paboTEI B
3 neﬁiopaTopHH HpanéMLI o6pan§)eHm c P 1 bubmorexa LOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM)
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bubnuorexa [JOK
pasaeneHust cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckast pabota Ne 2 «Pa3nenenue
5 01\];6(1:2171;1 I(IHaLKH ﬂnrl)\/[e eT O‘II/ICTI?I/I Ho)?seiI ePII{I/IIJOﬁ 1 bubmorexka [IOK
paMEp P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
6 ATOMBI M MOJICKYITBI ! https://m.edsoo.ru/ff0d2a6e
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CII0KHBIE BEIIECTBA 1 bubmiorexa HOK
b m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmiorexa HOK
yAp ¥ https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
a bu6mmoreka [JOK
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1

XUMHWYCCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OtHOCHUTEIbHAA aTOMHAs Macca.

bu6mmoreka [{OK

1 OTHOCHUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO 3JIEMEHTA B bu6mmoreka [{OK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 Konnuecto BemecrBa. Mosib. Mouisipast Mmacca https=//m. edsoo.ru/f0d5230
14 DOU3NYECKUEe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMUYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHNS XUMUYECKHUX bubnuoreka [JOK
peakuun https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MAaCChl BEIECTB. bu6moreka [IOK
XHWMHWYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA 1O bubnuorexa [JOK
YpPaBHEHUSM XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMAYEeCKUX peakimil
18 (coe I/II—?;HI/IHH A3JI0KCHUS 3a1\I;e eHHI/Iﬂ bubmmorexa LIOK
5 P » SAMCHIEL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [JOK
O00011eHre U cucTeMaTU3alisl 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas padorta Nel o reme «BemectBa u bubnuoreka [JOK
XUMHUYECKUE PEAKLINN https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 Kncizxo — DJIEMEHT U MPOCTOE Beﬂy;(CTBO bubmorexa [JOK
pol p m ) https://m.edsoo.ru/ff0d448e
O3oH
du3nyecKre u XMMUYECKHE CBOMCTBA
22 KHCTopoa (peaKkinu OKUCICHUSI, TOPEHHE) bubmorexa LIOK
ponia {peakil - 10p ) https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuagax
C 0
1OCOObI MOJIYYEHUS KUCTIOpoJa B Butmorexa [IOK
23 1abopaTopuu U MPOMBIIUICHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a
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TemmoBoit 3¢ (heKT XUMHIECKON peaKIuH,

bu6mmoreka [{OK

24 IIOHATHE O TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https-//m.edsoo.ru/f0d4790
Y SHIOTEPMUUYECKHUX PEAKIIUIX
75 TormBo (HedTh, yroib 1 MeTaH). 3arpsi3sHeHHE bubnuorexka [JOK
BO3/IyXa, CIIOCOOBI €ro NMPeJ0TBPALICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTrueckas padora Ne 3 o Teme
26 «lPlonyquHe u Ic)061/1paHI/Ie KHCIIOpOJa bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOUCTBY
27 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6moreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BoJlopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmrorexa IIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl osTy4eHus BOAOPO/1a B TAOOpaTOpun bubmmorexa LIOK
i HoPos patop https://m.edsoo.ru/ff0d4dd0
IIpa eckas padota Ne 4 o Teme
31 «IPIOETH:HHI:: 51206; aHue Blz) (T) 12)4 a, U3ydeHue Brbmiorexa LJOK
yae P AOPOAa, H3YH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY
. N bubnuoreka [JOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaapO hits://m.edsoorw/ff0d542e
Brruucnenus 06b€Ma, KOJIMYECTBA BEIIECTBA
33 ras3a 1o ero u3BeCTHOMY KOJIMYECTBY BEI[ECTBA bubmorexa [JOK
v https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
B 0bé
o | P orbuon s e e B 10K
peakil - https://m.edsoo.ru/ff0d5708
OTHOIIIEHU ra30B
. bu6mmoreka [JOK
35 du3nyecKre U XMMUYECKHUEe CBOMCTBA BOJIbI

https://m.edsoo.ru/ff0d587a
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36 CocraB ocHoBanuii. [lonsitue 06 nHIUKATOpaX bubmorexka [JOK
' FHIKATOP https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie 1
37 He})llacm epHHI)Ie paCTBO Bl MaléiOBaﬂ 0JIs1 bubmorexa [JOK
HI PACTBOPHI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[Tpaktuueckas padota Ne 5 o Teme
38 «IPI I/IFOTOBJ‘ICHEC ACTBOPOB C OMpeIeIEHHON bubmmorexa LIOK
P N N P p el https://m.edsoo.ru/ff0dSeba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA»

39 KonTponsnas padora Ne2 no teme «Kucnopo. bubnuoreka [JOK
Bopopona. Boma» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccudukaus, bubnuorexa [JOK

40
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK

41
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHUIIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6moreka [IOK

42
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydyenune n XuMHUYECKHUE CBOMCTBA OCHOBAHUI bubmrorexa IIOK

yi https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK

44
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

45 [Tosnydyenne u XMMHUYECKUE CBOMCTBA KUCIOT Enbmiorexa OK

¥ https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, COCOObI bubnuoreka [JOK

46 o
IOJIYYEHHUS, XUMHUYECKUE CBOUCTBA https://m.edsoo.ru/00ad9474
[IpakTueckas padota Ne 6. Pemenue
SKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [IOK

47
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»

48 I'enernyeckas cBsA3b MEXAY KilaccaMu bubnuorexa [IOK

HCOPraHN4YCCKUX COCIMHEHUN

https://m.edsoo.ru/00ad9as50
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49 O000111eHNE U cCUCTEMATHU3AaIUs 3HAHUN Bubmiorexa [TOK
https://m.edsoo.ru/00ad9cb2
50 KonTtponsHas padota Ne3 mo teme "OcHOBHBIE bubnuorexa [JOK
KJIACChl HEOPraHUYECKUX COCTUHECHHI" https://m.edsoo.ru/00ad9ela
IlepBeIe HOMBITKN KiIacCUbUKALINN XUMUYECKUX
51 3nepMeHTOB Iloustte o T y nag CXOIHBIX bubmmorexa [IOK
’ pyn https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
Ilepnonuueckuii 3axkoH u Ilepuonnueckas
52 cnfTeMI; XUMHUYECKUX BJ'IeMeII{)TOIf I " bubmmorexa LIOK
T https://m.edsoo.ru/00ada52c¢
Meuneneena
53 Tlepuoapl, TPYIIIEL, TIOATPYIIITHI bubnorexa [IOK
PHOJIBL, TPYIIILL, MOATPY https://m.edsoo.ru/00ada52c¢
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX sIZIEP. bubnuotexa [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CTtpoeHue dIIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3J‘IepMeHTOB ITe I/i) nyaeckoit cucremsrl [[. U bubmmorexa LIOK
proa T https://m.edsoo.ru/00ada6bbc
Meuneneena
XapakTepUCTUKA XUMHUYECKOT'O DJIEMEHTA 110
56 erOPHOHOI;KeHmo B [lepuoanueckoii cucreme /1 Enbmaorexa OK
proa : https://m.edsoo.ru/00ada824
. Menneneena
3uauenue Ilepuoanueckoro 3akoHa Ist
57 a3BUTHSA HA II)(I/I I/II[ npaktuku. 1. U li[/[eH eJiecB Enbmrorexa OK
P . Y p v t https://m.edsoo.ru/00ada96e
— Y4€HBIi, Me1aror U rpaxaaHuH
PesepBHElil ypok. O000IIIEHHE U
58 CI/ICTEMaTmZEH;I :«:HaHI/II;ILI / Beepoccuiickast bubnnorexa [IOK
p https://m.edsoo.ru/00adb33¢c
MpoBepoyHas pabora
KontpoabHasg padora Ned o teme «CtpoeHue
P P P bubmuoreka [JOK
59 aToMma. XuMHu4eckas cBsi3b» / Becepoccuiickast

MpoBepoyHasi padoTa

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPHUIIATEIHHOCTh AaTOMOB XUMUYECKUX bubnuorexa [JOK
60 1
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
61 Monnas XxuMmiecKas CBsh 1 https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipHas XuMH4eckasi CBA3b 1 bubmiorexa HOK
https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XuMu4eckasi CBsI3b 1 bubmorexa [JOK
https://m.edsoo.ru/00adaab8
bu6moreka [IOK
64 CreneHs OKHCICHHH I https://m.edsoo.ru/00adae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 bubmrorexa IJOK
https://m.edsoo.ru/00adb076
bu6moreka [IOK
66 OKHUCIUTEIA U BOCCTAHOBUTEIN 1 hitps:/m.edsoo.ru/00adb076
Pese i ypok. O000I1IEHNE
67 CI/ICTE;I;EII/IP;ZEH; 3HaHI/H7IIH ng Iielfflle «CtpoeHnue 1 bubmmoreka LIOK
https://m.edsoo.ru/00ad9cb2
aToMa. XUMHUYECKas CBA3L)
63 PesepBubIit ypok. O600meHNE 1 1 bubnuoreka [JOK
cucTeMaTu3anys 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITIPO'PAMME 68
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9 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne undposbie
Tema ypoxa Kontpoasusie | IIpakTuueckue

n/n yp Bcero 5 P p 6 o0pa3oBaTe/ibHbIE

a00ThbI a00ThbI
p P pecypchl
Ilepuoauueckuii 3akoH. Ilepuoaudeckas
p P bubmmoreka [{OK
1 chcTeMa XMMHYEeCKuX 3yeMeHToB /I, 1.
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B HU3MECHEHUH CBOMCTB
2 XI/IMI/I'—IGCKEIX AJIEMEHTOB TIEPBBIX TPEX bubmaorexa LIOK
https://m.edsoo.ru/00adb6b6
TepUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay

6 Kiaccudukanus XuMu4ecKnX peakiui mo bubmuoreka [JOK
Ppa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOMN pPEaKIInu.

7 [Tonsitue o FOMI())FCHHBIX U reTe oreIt)HHHx Eubmiorexa TOK

p https://m.edsoo.ru/00adbe9a
peaKIusIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHHU.

3 @DakTOpBI, BIUAIOLINE HA CKOPOCTh bubnuoreka [IOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

bu6mmoreka [JOK
9 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIIUU

https://m.edsoo.ru/00adcade
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Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
10
CubHBIC U CITA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Hounrle ypaBHeHUs peakiuii bubmmorexa [IOK
yp p https://m.edso0o.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHHUHU B
12 CBETE MPEACTABICHUIN 00 AIMEKTPOTUTHIECKOM bubmmorexa LIOK
https://m.edsoo.ru/00add5d8
IUCCOLIHAIINT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHNA 00 IEKTPOIUTHIECKON bubmmorexa [IOK
P p https://m.edsoo.ru/00add8b2
UCCOLIHAIINT
14 Tlousttie o runpoIn3e cojie Bubmiorexa IIOK
P https://m.eds00.ru/00add9d4
. bu6moreka [IOK
15 O00011IeHNE U CUCTEMATHU3ALUs 3HAHUN hitps:/m.edsoo.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuoreka [IOK
JKCIIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontpoabHasg padora Ne2 o teme
17 <<9J'ICII<)T OJ'II/ITI/EIGCKEU[ JIUCCOLMAIINS bubnnorexa [IOK
P ’ https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
OO6mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
18 "
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoasHas KUCIOTA,
19 XI/IME‘ISCI?I/IS CII;OI?ICTBa HOJYUYEHHE bubmiorexa HOK
i ¥ > https://m.edsoo.ru/00ade104
MIPUMEHCHHE
ITpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I €HUE COIjI}IHOﬁ KHUCJIOTBI, N3YUEHUE €6 bubmiorexa HOK
> yd » M3y https://m.edsoo.ru/00ade348
CBOICTBY
Brraucnenus o ypaBHEHHSIM XUMHYECKUX
. YP bu6mmoreka [JOK
21 peakiuii, eciii OIMH U3 PEareHTOB JaH B

U30BITKE

https://m.edsoo.ru/00ade488
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OO61ast xapakTepucTuka 31eMeHTOB VIA-

bubmmoreka [{OK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIoTpOoTIHBIE MOTU(UKAITUU CEPBI.

23 HaxoncI;[eHHe cepbl H(beé COGIII/IHCII){I/Iﬁ B bubmmorexa LIOK

p s https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUE CBOMCTBA CepPhI

o4 CepoBonopo, cTpoeHue, Pu3ndeckKue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

75 Oxcunpl cepol. CepHas KUCIIOTa, GU3UIECKUE bubnuoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIIUH, JIeKaAIIE B OCHOBE

26 MPOMBIIIJIEHHOTO CTI0C00a MOTyYeHUsT CEPHOI bubmuorexa [JOK
KUCIOThL. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarOIIEen Cpeibl COETUHEHUSIMH CEPbI

7 Brruncnenne MmaccoBoii 10K BEIXOa bubmuorexa [JOK
NPOAYKTA PEAKIIUUA https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa 3J1eMeHTOB VA-

28 T'PYIIEI Ap30T pacn OCTPaHEHUE B IIPUPOIE bubnnorexa LIOK

PYIIIBL. » pacripocip o PHPOAE, https://m.edsoo.ru/00adeea6
(buznyecKkue 1 XuMHUYeCKHe CBOKWCTBA

29 AMMHaK, ero pundeckue U XUMUIECKUE bubnuoreka [JOK
CBOICTBA, MTOJIYyYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpaxktuueckas padora Ne 3 mo Teme

30 «IPIOJ'I €HHUe ale[)MHaKa HU3y4EHHE €T0 Eubmaorexa OK

Iy - M3 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHAas KucJoTa, e€ pusnueckue u bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHNe HUTPATOB U COJIE aMMOHUS B

3 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK

XHUMHUYECKOE 3arpsA3HCHUC 0pr>1<a10111e171
Cpcabl COCANMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxcun dhochopa (V) u pochopuas

33 KHCIIOTA, (U3NYECKHE U XUMHUECKUE bubmorexa [TOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHHE
Hcnonp3oBanue pocdaToB B KauecTBe
34 MHUHEPATILHEIX )1(1())6 (ZHI/H‘/'I 3arpsasHenue Bubmioreka [TOK
p N YAOOP ) p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepoa, pacipocTpaHEHHE B IPUPOJIE, bubnuoreka [JOK
35 .
(br3UYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gusndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6moreka [IOK
poOJIeMBI, CBSI3aHHBIE C OKCHUJIOM YyTJIepoja https://m.edsoo.ru/00adfebe
1v)
37 YroapHasg KUCIOTa U €€ COTN bubmorexa LIOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckast pabota Ne 4 o Teme
38 “l'Il)on €HUe IJ)'ICKI/ICJ'IOFO raza. KauectBeHnHas bubmoreka LIOK
i T " https://m.edsoo.ru/00ae027¢
peakius Ha KapOOHAT-UOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPTrAaHUYECKUX bubnuoreka [JOK
BEILECTBAX KAK O COEIMHEHUSIX Yrilepoaa https://m.edsoo.ru/00ae054¢e
40 Kpemunii u ero coenmueHust bubnnorexa [IOK
P https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
41 BKI?JHC I/IMeHTaJ'IIlHHX 3a7a4 1Mo Teme Eubmiorexa TOK
p . https://m.edsoo.ru/00aeQbf2
«BaxxHelme HeMeTauIbl U UX COSUMHECHUS»
42 KonTtponsnas pabora Ne3 mo teme bubnunoreka [JOK
«Baxueime HeMeTaUIbI U UX COEIUHEHUSD) https://m.edsoo.ru/00ae0el8
OO01as XxapakTepUCTUKA XUMUYECKHIX
43 3JIEMEHTOB — MeETaJuIoB. MeTramueckas bubnunoreka [JOK

CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKas
pemérka. Pu3nyecKue CBOKNCTBA METAIIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKUE CBOUCTBA METAJLIOB.

bubmmoreka [{OK

44 igjﬁﬁgﬁHMquCKHH PALL HATPAKCHIH https://m.edsoo.ru/00ael 156
OO6mue crocoObl IOTYICHHS METAJLIOB.

45 Crnassl. BBI‘II/ICJ'IGHI/\IJ?[ 110 YPaBHEHHUSIM bubnnorexa [JOK
XAUMHUYECKUX PEAKLUH, €CIU OIUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH

46 [ToHATHE O KOPPO3UK METAJUIOB bubmorexa [JOK

https://m.edsoo.ru/00ael1278
bubmnoreka IJOK

47 [Henoumpie meTanbt https://m.edsogru/Oanl4b2

48 OKcHbl ¥ THAPOKCUIBI HATPUS U KAJIUS Bubmiorexa IIOK

https://m.edsoo.ru/00ael14b2

49 HlenoriHo3eMenLHHe METaJUTbI — KaJbLHN 1 bubnuoreka [IOK
MarHum https://m.edsoo.ru/00aelSe8

50 Baxueiinme coenMHEeHNS KaJIbIU bubnnorexa LIOK

https://m.edsoo.ru/00aelSe8

51 O00011IeHre U cucTeMaTU3alus 3HAHUN

52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS Bubmzorexa LIOK

https://m.edsoo.ru/00ael1886

53 [IpakTuueckast pabota Ne 6 o Teme bubnuoreka [JOK
"YK€cTtkoCTh BOBI M METOIbI €€ YCTpaHEeHUs" https://m.edsoo.ru/00aelae8

N bubanoreka [IOK

>4 AMOMHAHKH https://m. edsocl)_.[ru/Oanlc64

55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA E t?]ij?;;f;igg}{ooae 1c64

bubanoreka [IOK

56 Keneso https://m.edsocI)_.[ru/Oanld86

57 Oxcuppl, THAPOKCHIBI U cou xkene3a (I1) u bubnunoreka [JOK

xenesa (1)

https://m.edsoo.ru/00ae35e6
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58 O0001Ienne U cucTeMaTH3ays 3HAHAN 1
IIpa eckag padora Ne 7. Perienne
59 BKI;HKGTI/;E\/IGETEHILHH; 3a/1a4 110 TCI\I/I{ZI 1 bubmorexa [JOK
P . II https://m.edsoo.ru/00ae3de8
«Baknennine MeTaJIbI U UX COEAUHEHUS
Brruucnenus mo ypaBHEHUSM XUMHUYECKHX
€aKINi, eCITH OJINH M3 pearcHToB JaH B
60 5136L?TK6 W cojllepmnTI;IpHMecn g 1 bubmmorexa LIOK
N ) https://m.edsoo.ru/00ael1750
BrrunciaeHuss MaccoBOM JOJIM BBIXOAa
MPOAYKTA PEAKIIH
61 O000111eH1E U CUCTEMATH3ALMS 3HAHUN 1
62 KonTtponsnas pabora Ne4 no teme 1
«BaskHele MeTauIbl 1 UX COSTMHEHM S
63 BeniecTBa u maTepualnbl B MOBCEAHEBHOM 1 bu6mmoreka [IOK
JKM3HHU YE€JIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuoreka [IOK
cpensl https://m.edsoo.ru/00ae4270
65 PoJsib XuMuu B perieHnn 3K0JI0TrHYECKUX 1 bubnuoreka [IOK
npooIeM https://m.edsoo.ru/00ae4270
PesepBubIit ypok. O6001meHNE 1 bubnuoreka [JOK
66 N 1
cUcTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001meHNE 1 1 bubnuoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00adb33c
63 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTHU3alys 3SHAaHUN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

8 KVIACC
Kona .
HpoBepsieMOro IIpoBepsiemble HPe)IMeTHbIe pe3yabTaTbl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBOHaYanbHBIE XUMHYECKHUE MOHSATUS»
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TMOHSTHI: aToM, MOJIEKYyIa,
XUMUYECKUNA DJIEMEHT, MPOCTOE BEHIECTBO, CJIIOXKHOE BEIIECTBO, CMECHh
(omHOpOIHAS ¥ HEOJHOPOJIHAS), BaJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi J0Ji1 XUMHUYECKOTO AJIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
XUMUYECKass peakiusi, KIacCH(pUKAIMSI PEAKIUN: pPeaKiuu COEAMHEHUS,
peaKIu Pa3IoKEHUs, PEAKIMU 3aMEIECHUs, PEaKIuu OOMEHa, HK30- U
SHIOTEPMHUUYECKHE pEaKIMH, TeroBo d(P(EeKT peakuu, pacTBop,
MaccoBasi J10JIs BelecTBa (TIPOIEHTHAs KOHIICHTPAIHsI) B PaCTBOPE
10 WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHX HOHﬂTvm?I u
MIPUMEHSTH 3TH MOHSATHUS MTPU ONMCAHUH BEIIECTB M MX MIPEBPAIICHHII
13 HCIIOJIE30BaTh XI/IMI/queCKon CHMBOJIUKY Ao coctaBieHuss (hopmyn
BEIIIECTB M YPABHEHUN XUMUYCCKUX PEaAKITHIl
14 pPacKpbhIBaTh CMBICI 3aKOHOB COXPAHEHHUSI MAacCChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJISIPHOTO yU€HHsI, 3aKOHa ABOTAIpO
1.5 OTIPENIETISATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHHUIX
16 KJIacCcu(pUIMpoBaTh XUMHUYECKHE pEaKIuu (10 YUCIYy H COCTaBYy
’ YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D deKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MacChl BEIIIECTB
18 BBIYMCIISITh MAacCOBYIO JIOJIIO XHUMHYECKOTO »3JieMeHTa 1o (opmyre
COEIMHEHMS,
1.9 BBIYMCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE
1.10 OPUMEHSTh E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHUA — HaOIIoAeHUE,
WU3MEPEHHE, MOJICITMPOBAHNE, SKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )
2 ITo Teme: «BaxHeimme npeacTaBUTeNId HEOPraHUIECKUX BEIIESCTBY
71 pPacKpbIBaTh CMBICIT OCHOBHBIX XHMHUYECKHUX IOHSATHUH: OKCHI, KHCIIOTa,
OCHOBAaHMHE, COJIb
29 OTIPENeNATh MPHUHAJIKHOCTh BEIIECTB K ONpeAeNEéHHOMY Kiaccy
] COeJIMHEeHUuH 1o Gopmyaam
2.3 KJIacCU(PHUIIMPOBATH HEOPTAHUYECKHE BEIIeCTBA
XapaKTepu30BaTh (OMHCHIBATH) OOIINE XMMHUYECKHE CBOWMCTBA BEIIECTB
2.4 pa3MYHBIX KJIAcCOB, MOATBEPK/Iasl ONMMCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOIO
2.5 COCTaBa, BO3MOXXHOCTH MPOTEKAHMS] XUMHYECKHX MpEBpalleHUuN B
Pa3JIMYHBIX YCIOBHSIX
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2.6

CII/IOBATH MTPABUIIAM T10JIb30BAHUS XUMHUYECKOI TOCYI0# 1 1a00paTOpHBIM
o0opyJIoBaHHEeM, a TaKKe IpaBWIaM OOpalleHUss C BeIIeCTBAMU B
COOTBCTCTBUM C HHCTPYKUUAMH TI0  BBIIIOJHCHHUIO Ha60paTOpHI)IX
XUMHUYECKUX OIBITOB IO MOJTYYCHHUIO U COOMPAHUIO ra3000pa3HBIX BEILIECTB
(Bomoposa M KUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON
MacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJUTH
XAMHUYECKHE JKCIIEPHUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIEIOYCH U
KUCIJIOT C TIOMOIIBIO HHAUKATOPOB (JIakMyc, GeHondTanent, METHIOPAHK

¥ Ipyrue)

2.7

IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOUN pEeaKIINU

ITo Teme: «Ilepnoanueckuii 3akoH u [lepuoanueckas cucreMa XUMUYECKUX
anementoB J[. 1. MenneneeBa. CtpoeHne aromMoB. XUMHYECKasi CBS3b.
OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIITI

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUMX TMOHATHH: SApO aroma,
AJIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOUTalb, paANYC aTOMa, XUMUYECKast
CBSI3b, MoJIIpHAast u HeMoJIsIpHast KOBaJIEHTHAas CBSI3b,
ANEKTPOOTPHUIIATENILHOCTh, UOHHAS CBS3b, MOH, KaTHOH, aHUOH, CTEIEHb
OKHUCJICHUS

3.2

K.]'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUE DJIECMCHTHI

3.3

OTMCBHIBATh W XapakTepu3oBaTh Tabmuunyro ¢opmy [lepuogmaeckoit
CHCTEMBl XHMHUYECKUX ODJIEMCHTOB: pa3nyarTh TOHSATUS  «TJIaBHAs
noarpymnma (A rpymnmna)» u «nobounas noarpynna (b rpymnma)y, «mansie» u
«OOJIBIIINEY TIEPUOIBI
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packpsiBaTh cMmbicn  [lepmoanueckoro 3akona .M. Menpgeneesa:
JEMOHCTPUPOBaTh MOHMMaHUE MEPUOAMYECKON 3aBHCHUMOCTH CBOWCTB
XMMHUYECKUX JIEMEHTOB OT UX noJioxkeHus B [lepuoanueckoii cucreme

3.5

COOTHOCHUTH 0003HaYEeHHUsI, KOTOpbIe UMetoTcs B Tabnuue «lleproauueckas
cuctema xumuueckux onemeHToB J[.M. MenzgeneeBa» ¢ 4YHMCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUSI aTOMOB XMMUYECKUX DJIEMEHTOB (COCTaB U
3apsan  Anapa, oO0Iiee 4YHMCIO DIIEKTPOHOB M paclpesesieHHe HuX IIo
AJIEKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHMCJICHUA 9JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX

3.7

OIIPCACIIATL BHUI XUMHYECKOH CBSI3HU (KOBaHeHTHaH n I/IOHHaH) B
HCOPTraHU4YCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas pcaKkuus»

1.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMMHUYCCKUX MMOHATHH: pacTBop,
OJICKTPOJIUTBI,  HEIJICKTPOJIUTBI, JJICKTPOJUTHUYCCKAA  AUCCOLMAlNA,
pC€akiuu HOHHOTI'O 06MeHa, KaTajim3aTop, XUMHYCCKOC pPaBHOBECHUC,
O6paTI/IMLIe n HCO6paTI/IMBIC pCaKknum, OKHCIINTCIBHO-
BOCCTAHOBHUTCJIbHBIC PCAKIIUHN, OKUCIUTCIIb, BOCCTAHOBHUTCJIb, OKHCJICHHUC
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U BOCCTaHOBJICHHE, AJUIOTPONUs, aM(pOTEPHOCTb, XUMHUECKas CBS3b
(KoBajieHTHasi, MOHHAs, MeETaJUIM4ecKas), KpUCTaUIM4YecKas perérka,
CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKIINU

1.2

WITIOCTPpHUPOBATL B3aWMMOCBA3b OCHOBHLBIX XWUMHYCCKUX MOHATHH U
IMPUMCHATDH OTU MMOHATHSA ITPU OMMUMCAHUHN BCIICCTB U UX HpeBpaIHGHI/Iﬁ

1.3

COCTAaBJIAATb YpaBHCHUA BJICKTpOJII/ITI/I‘IGCKOfI Jucconuanum  KHUCIIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE M COKPAIIEHHBIEC YPAaBHEHHSI PEAKIIMil HOHHOTO
oOMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIIUi
MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITHUX pPeaKIHi

1.5

MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON peaKIun

Ilo Temam: «Hemeramnsl U wux COCAUHECHUA» H «MeTtanael UM WX
COCAUHECHUA»

2.1

XapaKTepu30BaTh (OMHUCHIBaTh) OOIMIME M CreNU(PUUIESCKHE XUMHUUYECKHE
CBOWMCTBA TMPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEpPXKIasi OIHMCAHUE
MpuMepaMy MOJICKYJIIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINI

2.2

COCTaBJIATh YpPaBHCHUA peaKHHﬁ, MOATBECPKAAOIINX CYHICCTBOBAHUC
TeHETHUYECKO CBS3H MCKAY BEICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT UX CTPOEHUS,
BO3MOXHOCTH MPOTEKaHUs XUMHYECKUX MPEBpaAlIeHUH B pa3IMYHBIX
YCIOBUSAX

24

ClIeZIoBaTh  TPaBWJIAM  TIOJB30BAHUS ~ XUMHUYECKOH  TMOCymoH U
7abopaTOpHBIM OOOpPYIOBaHWEM, a TaKXe IMpaBuUjaM OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYCHHUIO M COOMpPaHUIO
ra3000pa3HbIX BENIECTB (aMMHUaKa M YIIICKHCIIOTO Ta3a)

2.5

OPOBOAMUTH  PEAKIMH, TMOATBEP)KIAIOIINE KAaueCTBEHHBI  COCTaB
Pa3IUYHBIX BEUIECTB: PAaClO3HABAThH OIMBITHBIM MYTEM XJIOpUA-, OpOMU,
noauJ, kapoonar, ocdar, cunukar, cynb@ar, THIPOKCUINOHBI, KATHOHBI
AMMOHHMSI, MOHBl HM3yYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacCKpbIBaTb CMBICI OCHOBHBIX XHUMHYCCKUX MMOHSATHM: HI[K BCIICCTBA,
KOPpOo3usd MCTAJJIOB

3.2

NPUMEHSTh OCHOBHBIC OTICPAIIH MBICIUTEIBHOM JICATEIILHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEeMaTH3alUIo, BbISBICHUE
MPUYUHHO-CIIEJICTBEHHBIX CBSA3€H — IJIsl U3y4eHUsI CBOMCTB BEUIECTB U
XUMHUYECKUX PpEaKLUW; EeCTEeCTBEHHOHAyYHbIe METOJbl TMO3HAHUS —
HaOI0/IeHHe, U3MEPEHHEe, MOJICIHPOBAHUE, SKCIIEPUMEHT (pEasbHbIN U
MBICIICHHBIN )
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INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XuMuuM B )KU3HU 4ellOBEKa. XUMHUS B CUCTEME HayK. Tena u
BemiecTBa. Ousnyeckre CBOKWCTBA BEIIECTB. ATperaTHoOe COCTOSTHUE BEIIECTB

1.2

ITonsaTtue o METOJaX ITO3HAHUA B XHUMHU. Yucrteie BeIECCTBa U CMCCH. Croco0nI
pa3aeiieHusl CMecen

1.3

ATOMBI 1 MOJIEKYJbI. XUMHUYECKUE AIeMEHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U CIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COcTaBa BemecTB. OTHOCUTENBbHAA aTroMHas Macca. OTHOcHTenbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi JOJIsl XMMUYECKOTO JJIEMEHTA B COCIMHEHUH

1.5

KonnuecTtBo BemectBa. Monbs. MossipHas macca. B3auMoCBsI3b KOTMYECTBA, MacChl
W 4YHCJIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacdyérel mo dopMmynaM XUMHUUYECKHX
CoeqUHEHNN

1.6

DU3NYECKNE U XUMUYECKHE SIBJICHUSA. XUMHUUYECKasl pEaKIUs U €€ MPU3HAKU. 3aKOH
COXpaHEHHsT MacChl BEIIECTB. XHMHUYECKHEe ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEaKIi (COCTUHECHMS, PA3JIOKEHUS, 3aMEIICHUs, 0OMEHa)

1.7

XUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO € XUMHUYECKOW MOCYAOW, C MpaBUIaMHU
paboTHI B TaOOpaTopun U MpuéMamu oOpareHus ¢ 1abopaTopHBIM 000pyIOBaHHEM,
M3Yy4YEHHE U ONHCaHHe (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHUYECKHX BELIECTB,
HaOmoaeHne (pu3ndyeckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B
CTyNKe, KHUIIEHHE W KOHJEHCAIMsl BOJbI) M XUMHYECKUX (TOpEHHE CBeuH,
MPOKAJIMBaHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBHE Meja C KHCIIOTOMN) SIBICHUH,
HaONMIOJICHUE U ONKMCAHME TMPU3HAKOB NPOTEKAHMSI XUMHUYECKUX PpeaKlui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHAOM Oapus,
paznoxenue ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHE KeJe3a C
pactBopom cosit meau(Il), n3ydenue croco6oB pazaeneHus cMmecerd (C TTOMOIIBIO
MarHuTa, (uIbTpOBaHWE, BBIIAPUBAHUE, JUCTIILISAIUSA, Xpomarorpadus),
MIPOBEJICHUE OYMCTKU MOBAPEHHOMN COJNM, HAOIIOJACHHE U ONUCAHUE PE3YyJIbTaTOB
MIPOBEJICHUSI OTbITA, HILTIOCTPUPYIOLIETO 3aKOH COXpPAaHEHUS MAcChl, CO3JaHUE
MoJenel MOJIEKY (I1apoCTEP>KHEBBIX)

Baxneiiue NpeaACTAaBUTCIIN HCOPraHMYICCKUX BCIICCTB

2.1

Boznayx — cmeck razos. Cocras Bo3ayxa. Kucioposa — 371eMeHT 1 IpocToe BELECTBO.
Haxoxxnenue kuciopoga B TpHpoje, (HU3UUYECKHE U XHMUYECKHE CBOMCTBa
(peakuuu ropenust). Oxcunpl. [Ipumenenue kuciaopoga. CrnocoObl MOTydeHUs
KHACIOpoAa B Ja0OpaTOpUM M MPOMBIILIEHHOCTH. KpyroBopoT Kuciopoia B
npupoje. O30H — aJUIOTpoNHas MOAM(UKALIMS KUCIOpOia

2.2

TennoBoit »3pdexT XuMHUECKONH peakiuy, TEPMOXMMHUUYECKHE YPAaBHEHUS, 3K30- U
SHAOTEPMHUUYECKUE peakuuH. TOIUMBO: Yroiap M MeTaH. 3arpsi3HEHUE BO3]yXa,
yCUJIEHUE TAPHUKOBOTO 3(deKkTa, pazpylieHue 030HOBOTO €05
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2.3

Bonopon — snemeHT M Inpocroe BewmecTBO. HaxokIeHue BOmOpona B IPUPOJE,
(u3nUeCcKre U XUMHYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCOOBI TIoTydeHus. Kucnoter u
COJIM

24

MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBorcTBa BoAbl. Boaa kak pactBopureins. PactBopsl. Hacelennbie u
HEHACBHIIEHHbIE pacTBOphl. PacTBOopHMOCTh BemecTs B Boje. MaccoBas [0iis
BEIIECTBA B pacTBope. XUMUYECKUE CBOKCTBA BOIbl. OcHOBaHusl. PoJib pacTBOpOB B
IpUPOJIE U B KU3HU uejoBeka. KpyroBopoT Bojbl B Ipupojie. 3arpsi3HEHHE
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmdyeckux coenuHenuid. Oxcuapl.  Knaccuduxarus
OKCHJOB:  coJjieoOpa3yronue  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHbIE) U
HecosieoOpa3ytomue. Homenknarypa oxcunoB. ®Pusnueckue U XUMUYECKHE
CBOMCTBA OKCUIOB. [ToydeHne okcuioB

2.7

OcnoBanus. Knaccudukamusi oCHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. Pu3nueckue W XHUMHUYECKHE CBOWCTBA OCHOBAHUIA.
[Tosydenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxanuss xucnor. Homenknmatypa kucior. Pusnmdeckue Hu
XAMHYECKHEe CBOMCTBA KuciaoT. Psam axtuBHOcTM MetaiuioB H.H. bBbekerona.
[Tonyyenue kucaoT

2.9

Comu. Homenknatypa comneid. Du3nUeCcKH€ U XUMHUYECKHE CBOWCTBA COJICH.
[Tonydyenune conen

2.10

I'enetnueckas CBI3b MCXKAY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUH KCTIEPUMEHT: KaUeCTBEHHOE OIPe/IeIICHUE COIepPKaHus KHCIopoia B
BO3JlyXe, MOJy4eHHe, cCOOMpaHue, paclo3HaBaHue U U3y4€HHE CBOWCTB KHCIOPOAa,
HaOJI0/IeHNE B3aUMO/ICHCTBHUS BEIIECTB C KHCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS
U TpeKpalieHusi ropeHus (moxkapa), O3HaKOMIIEHHE C oOpa3laMu OKCHUIOB H
OTHMCaHKE UX CBOMCTB, NOJy4eHHE, COOMpaHUe, pacllo3HaBaHHUE U U3yYEHHE CBOMCTB
BoJiopoaa (ropeHue), B3aumoiercTeue Boaopoaa ¢ okcuaoM meau(Il) (BozmokHO
HCII0JIb30BaHME BUJIEOMATEPHAIIOB), HaOII0IeHue 00pa3oB BEUIECTB KOJUYECTBOM
1 Momb, uCcleJoBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEAeNEHHOM MaccoBOil aoseit
pacTBOPEHHOTO BEIECTBA, B3aMMOJICHCTBUE BOABI C MeTaulaMU (HATpUEM U
KanplueM) (BO3MOXHO  HCIIOJIb30BaHHME  BUJEOMATEpPHANIOB),  OINpEAeTIeHHE
PacTBOPOB KUCJIOT U IIEN0YEH ¢ MOMOIIbIO HHINKATOPOB, UCCIIEJIOBAaHUE 00pa3IIoB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIaccOB, HAOIIOACHHE U3MEHEHHS] OKPACKU
WHJMKAaTOPOB B PaCTBOPAxX KHUCIOT U IIENOUeH, U3yueHUe B3aUMOJICHCTBUS OKCHUIA
menu(Il) ¢ pacTBopoM CEpHOH KHCIOTBI, KHCIOT C MeETaUlaMH, PEaKIHi
HEUTpanu3aluy, TMOJyYeHHEe HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOTO
MeTaijia IpyTUM U3 pacTBOPA COJIH, PEHICHHE SKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe
«Baxxnelimue Ki1accbl HEOPraHUYECKUX COCTMHEHHID)

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema XumMudeckux aneMeHTos .M.
MenpaeneeBa. CtpoeHue aToMOB. XUMH4Y€ECKas CBA3b. OKUCINUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU

3.1

HepBLIe IIOIIBITKH KJIaCCI/I(I)I/IKaI_II/II/I XHUMHUYECKUX 3JeMeHTOB. IloHsATHE O rpymmax
CXOJHBIX J3JICMCHTOB (IJ_ICJ'IO‘-IHBIC N MCI0OYHO3CMCIIbHBIC MCTAJlJIbl, TaJIOI'CHBI,
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WHEpTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT aMm@oTepHbIe OKCHIBI H
TUAPOKCHJIBI

3.2

Ilepnoanueckuit 3akoH. Ilepuommyeckas cucremMa XMMHUYECKHX ieMeHTOB J[.M.
MenneneeBa. Koporkonepronnas u mwHHONEeproaHas (opmer [lepuomudeckoit
cucrteMbl xuMmuueckux vieMeHToB JI.MI. MenneneeBa. Ilepuoasl u rpymisbl.
@Pu3M4EeCKU CMBICII NOPSIKOBOIO HOMEpPAa, HOMEPOB IIEPUOJIA U I'PYIIIBI 2JIEMEHTA

33

Crpoenne atomoB. CoctaB aToMHbIX snep. M3orombl. OnextpoHsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTOMOB TepBbIX 20 XMMHYECKHX  JJIEMEHTOB
IIepnognueckoit cucremsl J[.M. MeHnneneeBa. XapakTepUCTHKAa XUMHYECKOIO
3JIEMEHTA MO ero nojoxkeHuto B [lepuognueckoii cucreme [I.1. MenneneeBa

34

3aKOHOMEPHOCTH H3MEHEHHs pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJNINYECKMX U HEMETAINIMYECKUX CBOMCTB IO TpyIaM M MepuojiaM. 3HaueHue
[Iepnoanueckoro 3akoHa u [Ieproandeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M1. MenneneeB — y4€HbIl U rpaykJaHUH

3.5

Xumudeckasi  cBsi3b. KoBasieHTHast (momjsipHass W HEMOJSIpHAsl)  CBSI3b.
DJIEKTPOOTPHUIIATETLHOCTh XUMHUYECKHUX AJIEMEHTOB. MloHHas CBs3b

3.6

Crenenp okucieHus. OKHCIUTEIBPHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHUCJIEHUS U BOCcCTaHOBJIEHUI. OKUCINTENIN U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUH SKCIIEPUMEHT: H3y9ICHHE 00pa3IloB BEIIECTB METAIOB U HEMETAIIIOB,
B3aMMO/ICHCTBHE THAPOKCH A ITMHKA C PACTBOPAMU KHUCIIOT U IIEJIOYUEH, TIPOBEICHIE
OTBITOB, WUTFOCTPUPYIONIMX  TPUMEPHl  OKHUCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHne, peakiiuy pa3IoKeHUs, COCTUHEHUS )

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

BemecTBo 1 xumMudeckas pEaKknus. HOBTOpCHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMHUeCKUX 3iaeMeHToB JI.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPHUOIOB, KAJIHS, KAJIbIHS U UX COCTUHCHHI
B COOTBETCTBUM C TIOJIO)KCHHEM »JJeMeHTOB B llepwomuyeckodt cucreme W
CTPOCHHEM MX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BUJbI XUMHYECKON CBSI3H. THITBI KpUCTAJUIMICCKUX peI_HéTOK,
3aBHCUMOCTh CBOMCTB BCIICCTBa OT THIIA KpHCT&JIJ'IH‘ICCKOﬁ peH_IéTKI/I n BHJA
XUMHYECKOM CBSI3H. KﬂaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HCOPraHUYCCKUX BCIICCTB
(Me)KI[YHapOI[HaH u TpI/IBI/IaJ'IBHaH). XHUMUYECKHE CBOMCTBA BCIICCTB, OTHOCAILINXCS
K PpPa3JIM4HBIM KjacCaM HCOPIraHHUYCCKUX COG,I[I/IHGHPlﬁ, I'CHCTNYCCKAas CBA3b
HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peaklUuid MO pasIM4HbIM NMpHU3HaKaM (IO YHCITY U
COCTaBy YYaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TemioBoMy 3¢dekry, Mo
U3MEHEHHIO CTETEHEeH OKHCIeHHS XMMHUYECKUX 3JIEMEHTOB, N0 OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa). JK30- U 3HJOTEPMHUYECKHE pEaKLUU, TEPMOXUMUYECKHUE
ypaBHeHus. [ToHsTHE O CKOPOCTH XUMHUUYECKOM peaKIuU

1.4

[Mousitue 006 06paTI/IMBIX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOI'CHHBIX W TCTCPOICHHBLIX PCAKIUAX. IloHsTHHE O XHUMHYECKOM PaBHOBCCHMU.
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@axkToppl, BIUAOIIME HA CKOPOCTbh XHUMHUYECKOM peakuuh U IOJIOKEHHE
XMMHMUYECKOTO PaBHOBECHUS

1.5

OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENIbHOW  peakiuu.  CocTaBicHHE  YpaBHCHHM
OKHCIUTCIIBPHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HUCITIOJIB30BAHUECM METOda
AJIEKTPOHHOTO OajiaHca

1.6

Teopust >IEKTPOIUTUUECKON AUCCOLMALMU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMoHbl. MexaHH3M JAHMCCOLMALIMM BEUIECTB C Pa3IM4YHbIMU BHAaMU
xuMmuueckor cBszu. CreneHp aucconuanuy. CuilbHbIE U Clla0ble 3JEKTPOJMTHI.
Peakiun nonHOTO OOMEHa. YCIOBUS TNPOTEKAHUs PEAKIM HOHHOTO OOMEHa,
MOJIHBIE W COKpaul€éHHbIE HMOHHBbIE ypaBHEHHs peakuuid. CBONCTBa KHCIOT,
OCHOBAHUH U COJIEH B CBETE MPEICTABICHUM 00 AIEKTPOIUTHUECKOMN IUCCOLMAIINH.
KauectBenHsble peakuyu Ha HOHBL. [IoHATHE O THIpONIHM3E CONEn

1.7

XUMHU4YeCcKuit OKCIICPUMCHT. O3HAKOMJICHUEC C MOACIAMHU KPUCTATINIMYCCKHUX
pPEnETOK HEOPraHNYECKUX BEIIECTB — METAJIJIOB M HEMETAILIOB (rpaduTa 1 ainmasa),
CIIO)KHBIX BEIIECTB (XJIOpUAa HATPHs); HCCIEAOBAaHHE 3aBHCHMOCTH CKOPOCTH
XMMHUYECKOM peakUuu OT BO3AEUCTBUS Pa3INYHBIX (HAaKTOPOB; HCCIIEIOBAaHUE
AIIEKTPONIPOBOTHOCTH PAaCTBOPOB BEMIECTB, TIpoIlecca JUCCOIMAIMU KHCIIOT,
miesioyei u cosei (BO3MOXKHO HCIOJIb30BaHUE BHI€OMAaTepUasoB); MPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIIUX NPU3HAKK TMPOTEKaHMS peakiuil MOHHOTO OOMeHa
(oOpazoBaHme oOcangka, BBIJICIICHWE Ta3a, OOpa30BaHHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPHl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  peaKIuil
(ropeHue, peakMH pa3iokKeHHs, COCAUHEHHUs); paclOo3HABAaHUE HEOPraHUYECKHX
BEIIECTB C TIOMOINbIO KAa4eCTBEHHBIX pEaKIui Ha HMOHBI; pEIIeHHE
SKCIIEPUMEHTAJIbHBIX 3a7a4

Hemeranner u nx COCAMHCHUA

2.1

OO61as xapakTepucTuka ragoreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
crenienn okucieHus. CTtpoeHne U (PU3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB —
rajJloreHoB. XHMMHYECKHME CBOHCTBA Ha NpuUMEpe XJopa (B3aUMOJEHCTBUE C
MeTajylaMu, HeMeTallaMu, mienodyaMmu). XiopoBojopona. CoissHas KHCIOTa,
XMMHYECKHE CBOWCTBa, ToOJy4YeHue, mnpumeHeHue. [JleiictBue xjopa u
XJIOPOBOJOPO/Ia Ha OPraHu3M YelloBeKa. BaxkHeliue XJI0puibl U UX HaX0K/ICHUE B
IpUpoJie

2.2

O6mas xapakTepuctuka 31eMeHToB VIA-rpynmnbel. OCOGEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puU3HuecKue CBONCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U cepbl. AJFIOTPONHbBIE MOAU(PHUKAIIUN KUCIOPOJA U CEPHI.
XuMmuyeckue cBorcTBa cepsl. CepoBOAOPO/I, CTpoeHHE, (PU3rUecKre 1 XUMHUECKHe
cBoiictBa. OKCHABI Cepbl KakK MPEICTaBUTENM KHCIOTHBIX OKcuioB. CepHas
KHCTIOTa, (pr3nuecKrue U XMMHUYECKHe CBOMCTBa (00I1e Kak mpeAcTaBUTeNs Kiacca
KUCTOT U crneuuduueckne). XUMUYECKHE peakIUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO crmocoba moiydeHuss cepHoil kuciothl. [lpumenenue. Conu
CEpHOM KUCIIOTHI, KaueCTBEHHAsI peakins Ha cynbdar-uoH. Haxoxaenue cepsl u eé
COCMHEHUN B TMpuUpojae. XHUMHUYECKOE 3arps3HEHHE OKPYKaKIIeh cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIC TOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro Mpe0TBpaIleHHUs

2.3

OOmast xapakTepucTHka 37eMeHTOB VA-rpymnibl. OcoOeHHOCTH CTPOEHHs aTOMOB,
XapaKTEepHbIE CTENEHU OKHCIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJE,
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¢bu3nveckrue U XuMHUecKue cBorcTBa. KpyroBopot a3ora B npupoje. AMMHUAK, €ro
¢u3nveckue U XMMUYECKHE CBOICTBA, MOJdydYeHue U npumeHenue. Colu aMMOHHUS,
ux (puznyeckre U XMMHUYECKHE CBOMCTBA, MpUMeHeHre. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THasi KHCJIOTa, €€ ToydeHHe, (U3UYEeCKUe U XUMHYECKHE
cBOHCTBa (0oOmMe Kak MpeACTaBUTEN Kiacca KHCIOT U CHenuduyeckue).
Hcnonp30BaHre HUTPATOB M COJIEH aMMOHHS B KAU€CTBE MUHEPATBHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOUIEH Cpelibl COSUHEHUSIMU a30Ta (KUCIOTHBIE
JIOK/IM, 3arpsi3HEHUE BO34yXa, IOUBHI U BOJOEMOB)

24

®ochop, amnorponHsle MoauduKanuK (ocopa, (UINUECKHE U XUMHUYECKHE
cBorictBa. Oxcun pochopa(V) u pocdopnas kuciaora, pu3nueckre 1 XUMUIECKUE
cBOlcTBa, mnosyueHue. Mcnonp3oBanue ¢ocdaroB B KayecTBE MHHEPAIbHBIX
ynoOpeHuit

2.5

O6uras xapaxkTepuctuka 31eMeHToB IV A-rpynnel. OcOG€HHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHHs. YTIJIEepOoJ, aUIOTPOIHBIE MOAU(PHUKAIUY,
pacmpocTpaHeHHe B MpUpoje, pu3nyeckue u XUMUIECKHE CBOWCTBA. AJCOpOIusI.
Kpyrosopor yraepoga B mpupone. Oxcuabl yriepona, ux (usuueckue u
XMMHUYECKHE CBOMCTBA, JEWCTBHE Ha JKHUBbIE OPraHU3Mbl, MOJy4eHHE U
MPUMEHEHHE. JKOJOTHYECKHE TPOOJIeMBI, CBSI3aHHBIE ¢ OKcuaoM yriepoaa(IV);
TUTIOTE3a TJIO0ATBHOTO TOTEIUICHUSI KIUMaTa; MapHUKOBBIA 3(dekT. YrombpHas
KHCTIOTa U €€ coiM, MX (U3NYEeCKHe U XUMUYECKHE CBOICTBa, MOJydeHHE U
npumeHenue. KauecTBeHHass peakuus Ha KapOoHaT-uOHBbL. lMcnonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SICTBE

2.6

[lepBoHauanbHble MOHATHUS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSX
yriaeposaa (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, STaHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
Nx cocraB u xumuyeckoe crpoenue. [ToHsTHe 0 OMOJIOTHYECKU BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJaXx — M HX POJM B XKU3HU YeloBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCIUHEHUM

2.7

Kpemuuii, ero ¢usnueckne u XuMU4YeCKHe CBOMCTBA, MOJyUYE€HUE U MIPUMEHEHHE.
Coenunenus kpeMHus B ipupojie. O0mue npeacraBiaeHus 06 okcuae kpeMuus(IV)
U KpeMHHUeBOM kuciore. CHIMKaThl, UX HCIOJIb30BaHUWE B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH. BaskHelIne CTpouTeNbHbIE MaTepHalbl: KepaMHuKa, CTEKIIO,
neMeHt, OeroH, xkene300eroH. [IpoOmeMbl  0Ge30macHOTO  HCIOJIB30BAHMS
CTPOUTENIBHBIX MaTEPUaJIOB B MOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUI OSKCIEPHMEHT: H3y4eHHEe O0Opas3loB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISTHOM KHCJIOTHI; IPOBEICHHE KAaUECTBEHHBIX PEAKIMI HA XJIOPUI-UOHBI
U HaOJIIOZIeHNe MPU3HAKOB MX IMPOTEKAHMS; OIBITHI, OTpaXKaroume GU3NUECKue u
XUMHUUYECKHE CBOMCTBA TaJIOTEHOB M HUX COEAMHEHUH (BO3MOKHO HCIOJIb30BaHHE
BUICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMy XJIOPUIOB (TaJlOTCHUIOB);
O3HAKOMJIEHUE C 00pa3LamMu cepbl U €€ CoeIMHEHUSIMHU (BO3MOYKHO HMCIIOJIb30BaHHE
BUJIEOMAaTEepHAJIOB); HAOIIOAEHUE Tpoliecca OOyrJIMBaHUS caxapa MoJ JelcTBUEM
KOHIICHTPUPOBAHHOW  CEpHOM  KHUCIIOTHI; H3Yy4E€HHE XHMHUYECKHX CBOMHCTB
pa30aBIeHHON CEpHON KHUCIIOTHI, IPOBEJICHHE KAYECTBEHHOM peakIMM Ha Cynbdar-
HMOH U HaONIOJiIeHHe NpHU3HaKa e€ NPOTEKAaHUs; O3HAKOMIIEHHE C (U3UYECKUMU
cBoiicTBaMHM a30Ta, ¢ochopa M HUX COEOUHEHUH (BO3MOXHO HCIIOJIB30BaHHE
BUJIEOMAaTepHAIOB), 0Opa3aMu a30THBIX U (OoCHOpHBIX yHOOpeHHil; moaydeHue,
coOMpaHue, pacrno3HaBaHWE M M3y4YE€HHE CBOWCTB aMMHaka; IpPOBEJCHHE
Ka4eCTBEHHBIX PeaKLMii HA HOH aMMOHHMSI ¥ (pocdaT-uoH M U3ydyeHHe NPU3HAKOB X
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IIPOTEKAHHUs, B3aUMOJICHCTBHE KOHLUEHTPUPOBAHHONW A30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO HCIIOJI30BaHUE BUJIEOMATEpPHUAIIOB); H3y4CHUE MoJienen
KPUCTAJUTMYECKUX PEMIETOK aiMasza, rpaduta, (QysuiepeHa; O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOIMH PACTBOPEHHBIX BEHISCTB AKTHBHUPOBAHHBIM YIVIEM U
YCTPOMCTBOM IPOTHBOrasa; MoJIydeHHE, coOMpaHHe, PacllO3HaBAHUE M H3YyYEHUE
CBOMCTB YIJIEKHUCJIOTO Ta3a; NPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CUJIMKAT-UOHBl M HW3yYCHHUE TPU3HAKOB HMX NPOTEKAHUsS;, O3HAKOMIIEHHUE C
MPOAYKIIMEH CUITMKATHON MPOMBIIIIEHHOCTH; PEIICHUE KCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxxHele HeMeTaJJIbl U UX COCTUHEHUSD)

Mertannsl 1 ux COCINHCHUA

3.1

OO0mras XxapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METaJUIOB HAa OCHOBAaHMU HX
nosnoxeHus B [leproanueckoi cucreme XuMnudeckux eMenToB [[. M. Menneneesa
U cTpoeHus aroMoB. CTpoeHne MeTaioB. Merannuueckast CBs3b U METaJUIMYeCKast
KpUCTAJIIINYECKAsl pelI€TKa. DIEKTPOXUMUYECKUI sl HAPSKEHUI METalIoB

3.2

Ouznyeckue M XUMUYECKHE cBOWcTBa MeTayioB. OOmMe crnocoObl MOJydyeHUs
MeTauioB. [loHSATHE O KOPpO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CruiaBbl (CTajb, YYT'yH, JIOPAJFOMUHUMA, OpOH3a) U UX MPUMEHEHHE B
OBITY U TPOMBIIIJICHHOCTH

3.3

[[lemounple MeTa/Ibl: TOJOKeHHEe B llepuoauueckoil cuCTeMe XHUMHUYECKUX
snementoB [[.MI. MeHneneeBa; CTpOCHHE UX aTOMOB; HAXOXJECHHE B MPHUPOIE.
dusnveckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuubl u
TUAPOKCUABI HATpHs U Kanud. [IpruMeHeHune mie0uHbIX METAJIOB M X COeTUHEHUIM

34

[[lennouHO3eMeENbHBIE METAIIIIBI MArHUM W KaJbIWil: oJiokeHue B [lepuoanyeckoit
cucreme xumudeckux osnemeHToB JI.M. MenpeneeBa; CTpoeHHUE HX aTOMOB;
HaxoXXJIeHHe B pupoie. Du3nveckue 1 XUMUISCKHUE CBOMCTBA MarHus M KaJbIIus.
Baxneiimme coequHEHUS KaNbIUs (OKCHII, TUIPOKCH, COJH). JKECTKOCTh BOIBI 1
crocoObI €€ yCTpaHeHUS

3.5

AmoMuHM: TiosioxkeHue B llepuoauyeckoil cucteme XxumMudeckux meMentoB J[.H.
MemnzeneeBa; CTpOCHHE aTOMa; HaX0XICHHE B pupoae. PU3NIECKUe U XUMUYECKUEC
CBO¥CTBa AIFOMHUHUSA. AMGBOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCH A ATFOMUHUS

3.6

Kenezo: nonoxenne B Ileproandeckoit cucreMe xumuueckux siaeMmeHToB JI.U.
MenneneeBa; CTpOEHHE aToMa; HaxoXAeHue B mpupojae. Duznuyeckue u
XUMUYECKHE CBOMCTBa keneza. OKcuabl, Truapokcuabpl U coiu skeneza(ll) u
xene3a(Ill), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHYECKUH SKCTICPUMEHT: 03HAaKOMJICHHE C 00pa3IlaMi METAJJIOB U CIUIABOB, UX
(u3MYECKUMU CBOMCTBAMU; U3YUYEHHUE PE3YIBTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO
WCIIOJIb30BAHUE BHUICOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHJIA
Kampllusi ¥ HaTpus C BOJOM (BO3MOJKHO WCIIOJIb30BaHHE BHUIEOMATEPHAIIOB);
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI; MpOLECCa TOPEHUS Keje3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHME  BUJEOMATEPHANIOB); MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIUil Ha MOHBI (MAarHUs, Kalblvs, alFOMUHUS, ITMHKA, xkene3a(ll)
n keneza(Ill), memu(Il); HabmrogeHME W OMUCAHHE TMPOIECCOB OKpAITUBAHUS
IUIAMEHH HMOHAMH HATpUs, Kaluus U Kalublus (BO3MOXKHO HCIIOJBb30BaHUE
BHJIEOMATEPHUAIIOB); UCCIIeIOBaHIE aM(OTEPHBIX CBONCTB TUAPOKCHUIA ATFOMUHHUS U
TUIPOKCHUIA LIMHKA; PELICHUE JKCIIEPUMEHTAIIBHBIX 3a4a4d 0 Teme «Baxuenmune
METAJIIBI U KX COEAUHECHUSD)

XUMHs U OKpy’Karolas cpeaa
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4.1

HoBeie MaTepuansl 1 TEXHOJIOTMU. BellecTBa U Marepualibl B TOBCETHEBHOM )KU3HU
yenoBeKka. XUMUs U 3I0pOBbe. be3onacHoe UCII0JIb30BaHUE BEIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBasi TOMOIIB MTPH XMMUYECKUX 0XKOTAX W OTPABICHUSIX

4.2

OCHOBBI 9KOJIOTHYECKON T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpPYKaroliei
cpeasl IIIK. Ponp xumum B perieHuH 3Kojorudeckux mnpoOiem. Ilpuponnbie
WCTOYHHUKH YTJIEBOJOPOAOB (Yroyb, MPHUPOIHBIA ra3, He(Th), MPOIYKTHI HX
nepepadOTKH, MX POJIb B OBITY U TPOMBIIICHHOCTH

4.3

XUMUYECKUI HSKCHEPUMEHT: H3yuyeHUuEe 00pa3lioB MaTepHalioB (CTEKJIO, CILIaBbl
METaJJIOB, MOJIMMEPHbIE MAaTEPUATIbI)
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MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 0011ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBa€MOCTU SBJICHUH MPHUPOJbI, TOHHMaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XHMHYECKON HaykW Kak 00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIel KyJIbTypbl U MNPaKTHUYECKON
JEATENbHOCTH 4YEJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBA;
ITIOHMMAaHHE MECTA XMMUU CPEJIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJIax IMO3HAHHS, B TOM YHUCIE 3KCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJIaX MCCIEJOBAHUS BEIIECTB U  HM3YYCHUS
XUMUYECKUX PEaKINii; YMEHHE MCIIOIb30BaTh MOJACIHN I OOBSICHEHUS
CTPOEHHUSI ATOMOB U MOJIEKYJI

1.3

0 cdepax mpodecCHOHATBHON ACATEIHPHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHN  TCXHOJIOTHAMH, OCHOBAaHHBIMH Ha JOCTHIXCHUAX
XAMHYECKOH HAyKH, 4YTO TIO3BOJIAT OOYYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak chepy cBoeit Oymymieit mpodeccHoHaIbHON AeSITENHbHOCTH U
ClIenaTh OCO3HAHHBIA BBIOOP XUMHUHM KaK NMPOQHIBLHOTO MpeaMeTa Tpu
Tepexoie Ha ypPOBEHb CpeHEro ob1ero oopa3oBaHus

Brnanenue cucteMoii XMMUYECKUX 3HAHUI U YMEHUE PUMEHATh CUCTEMY
XMMHUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

2.1

BOXHCHIINE XUMHYCCKHE IIOHATHSA: XUMHUYCCKHH DJIEMCHT, aToM,
MOJICKYJIa, BEIIEeCTBO, MPOCTOE W CIOXKHOE BEIIECTBO, OAHOPOIHAS M
HEOJIHOPOJIHAS CMECh, OTHOCUTEIIHHBIC aTOMHAsI M MOJICKYJIIpHAs MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00bEM, OKCHI,
KHCJIOTa, OCHOBAHHWE, COJIb (CpeaHss), XMMHUYECKas PEaKIus, peakiuu
COCIMHEHUS, PEAKIMU Pa3JIOKEHUS, PEAKIUU 3aMEICHUsS, PEaKIuu
o0MeHa, TeroBoi A (PEKT peakiu, 3K30- U FHJAOTCPMUUYCCKUE PEAKIIUH,
PacTBOpP, MacCOBasI I0JISI XAMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MacCOBast
JIOJISI ¥ TIPOLIEHTHAs KOHIIEHTpAIMs BEIIECTBA B PacTBOPE, SAPO aToma,
JNIEKTPOHHBIA CIOM aToMa, aroMHas opOuTalnb, paguyc aroma,
BaJICHTHOCTD, CTEIICHb OKHCIICHHS, XHUMUYECKast CBSI3b,
AEKTPOOTPHUIATEIILHOCTD, TOJIIPHAS M HEMOJAPHAs KOBAJICHTHAS CBS3b,
WOHHAsl CBSI3b, METAIMYECKas CBs3b, KPUCTAUIMYECKAs PpEHETKa
(aTromHas, HOHHASI, METAJUINYECKAs, MOJIEKYISIpHAs ), HOH, KATUOH, aHUOH,
3EKTPOJIUT U HEBNIEKTPOIIUT, HIIEKTPOIUTHUECKAS AUCCOLUALIMS, PEAKIIMU
MOHHOTO  OOMEHa,  OKHCIHMTEIbHO-BOCCTAHOBHUTEIbHBIE  PEaKIIHH,
OKHUCITUTEIh W BOCCTAHOBHUTENb, OKHCICHHE W BOCCTaHOBJICHHE,
ANEKTPOJIN3, XUMHUECKOE paBHOBECHE, OoOpaTuMble W HeoOpaTUMbIe
peakiuu, CKOpOCTh XMMHUUYECKOH peakuuu, katanusarop, [IJIK, koppo3us
METaJUIOB, CILJIABbI

2.2

OCHOBOIIOJIAraOIIMe 3aKOHbl XUMHUH: 3aKOH COXPAaHEHUs Macchl,
nepuoanueckuii 3akoH .M. Menaeneesa, 3akOH MOCTOSHCTBA COCTaBa,
3aKOH ABOrajapo
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2.3

TEOPHUH XUMHHU: aTOMHO-MOJIEKYIISIpHAs TEOpUS, TEOPUS
3JIEKTPOJUTHYECKON JUCCOLMALIUU

Brnanenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKITFOUAOIIEH:

3.1

YMEHHE IPAaBUIIbHO UCIOJIb30BaTh N3yUYEHHBIE BEIIECTBA U MaTepUabl (B
TOM YHUCJIE€ MUHEpaJIbHbIE yI0OpEHUs, METAJUIBI U CILJIaBbl, MPOIYKTHI
nepepaboTKW  IPUPOJHBIX  HCTOYHHMKOB  YIJIEBOJOPOJIOB  (yIui,
OPUPOJHOTO Ta3a, HePTH) B OBITY, CEJIbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE W TIOHUMAaHKE 3HAYCHUS KUPOB, OCITKOB, YIIIEBOJOB IS
OopraHu3Ma 4YeJOBEKa; YMEHHE INPOTHO3UPOBATH BIIMSHUE BEUIECTB M
XMMUYECKUX MPOLECCOB HAa OPraHU3M YEIOBEKAa U OKPYXKAIOIIYIO

MIPUPOJHYIO CPEY

3.2

YMEHHME HMHTETPUpPOBaTh XWMHUYECKHE 3HAHUA CO 3HAHUSAMHU JIPYTHUX
y4eOHBIX IPEIMETOB

3.3

HaJM4Yue OIbITa pabOThI C PA3IMYHBIMU UCTOYHUKAMH MH(OPMALIUU 110
XUMHHM (Hay4Has ¥ Hay4yHO-TOMYJSpHAs JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BeEMIeCTBaX, WX
MPEBPAIICHUAX U MPAKTUUECKOM MPUMEHEHUN M YMEHHUE HCIIOJIh30BaTh
e€ 15 perieHus: yaeOHO-T03HaBaTeIbHbIX 3a/1a4

Brnagenue ocHoBaMu MOHATHIHOTO arfapara ¥ CUMBOJUYECKOTO SI3bIKa
XUMHH JUIS COCTaBICHUS (POPMYII HEOPraHUYECKUX BEUIECTB, ypaBHEHUN
XUMUYECKUX PeaKInii; OCHOBaMH XuMHu4eckoit HomeHkiatypsl (IUPAC
Y TPUBUATLHON)

YMeHne OOBSCHATh CBSI3b TOJOKEHHS 3JeMeHTa B Ilepmomnueckoi
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB | 3apsn sapa, oOmiee Yucio
JJICKTPOHOB), pacCHpEleICHUEM JJICKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KT U KaJIbIIHS

[IpencraBieHue 0 MepUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX
JJIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPHUIATEIbHOCTh), MPOCTBIX U
CIIOXHBIX BEILIECTB OT TMOJOXKEeHUs 3neMeHToB B Ilepuomuueckoit
cucteMme (B MaJbIX MEPUOJIAX U IVIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTpOEHUS aToMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYCCKHUEC IJICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHU

YMeHHE ONpeAeIaTh:

8.1

BAJICHTHOCTD U CTCTICHb OKUCJICHUSA XUMHUYCCKUX 3JICMCHTOB, 3apsl MOHA

8.2

BUJI XHMHYECKOM CBS3U M THI KpI/ICTaJIHH‘leCKOﬁ CTPYKTYpPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIINTCIIb U BOCCTAHOBHUTCIIb

YMmenue XapaKTCpru30BaTh (pI/I3I/ILIeCKI/IC U XMMHYECKHE CBOMCTBA:
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9.1

MPOCTHIX BEIIECTB (KKCIOPO/I, 030H, BOJAOPO/, TpaduT, aiMas, KpEMHHUIA,
azotT, (Qocdop, cepa, XJOp, HATPUH, Kamui, MarHui, KaJlbIUK,
ATIOMUHHM, KEJIE30)

9.2

CJIO’KHBIX BEIIECTB, B TOM YMCIIC UX BOJHBIX PAaCTBOPOB (BOJIa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPO, OKCHUJIBI M TUAPOKCUABI MeTaiioB [-ITA
rpyn, antomunus, meau (11), nunka, sxenesa (II u I1I), okcunel yrnepona
(I u IV), kpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CEpHHUCTasi, CepHas, a30THCTas, a30THas, QocdopHas, yroJjpHasd,
KpEeMHHUEBask KUCJI0Ta U UX COJIN)

9.3

IIPOTHO3MPOBATh U XAPAKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU
OT UX COCTaBa M CTPOCHMS, IPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT UX
CBOWCTB, BO3MOXHOCTb IIPOTEKAaHMsSI XUMHUYECKHUX IIPEBpAllCHUN B
Pa3JINYHBIX YCIOBHSIX

10

YMeHHe COCTaBJIATh MOJIEKYJSIPHBIE M MOHHBIE YPAaBHEHUS PEaKlUil, B
TOM YHCIIE:

10.1

peakIuii HFOHHOTO 0OMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peammﬁ

10.3

WUTIOCTPUPYIOMINX XUMUYECKHE CBOICTBA N3YYEHHBIX KJIACCOB (TPYII)
HEOPraHMYECKHUX BEIIECTB

10.4

IMOATBECPXKAAIOIMNX 'CHCTUYCCKYIO B3aUMOCBA3b MCKAY HUMHU

11

YMeHne BBIUUCATH (IPOBOJUTH PACUETHI):

11.1

OTHOCUTENIbHYIO MOJIEKYJIIPHYI0O ¥ MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTa B COCTUHEHHUH

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BEIIECCTBA U €0 Maccy, 00bEM Ta30B

11.4

[0 YypPaBHEHUSAM XHMHUYECKUX pEaKIMH U HAXOJUTh KOJUYECTBO
BellecTBa, 00bEM U Maccy peareHTOB WIH MPOJIYKTOB PEaKIuu

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMHM METOJaMH HAay4yHOTO NMO3HaHMs (HaOIIOJeHHE, U3MEPEHUE,
9KCIEPUMEHT, MOJICIMPOBAHKE) MPU U3YUCHUU BEIIECTB U XMMHUYECKHUX
SIBIICHU; yMeHHEe chopMynupoBaTh MpoOIEeMy U MPEATIOKUTh MyTU e
peleHus

12.2

0e3omacHOM pabOTBHl C XWMHUYECKUMHU BEIIECTBAMH, XHUMHYECKOU
MOCYAOH U 1a00paTOPHBIM 000PYIOBaHHUEM

12.3

MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIeCTBAMU, UCTIOJIb3YEMbIMU B
TOBCETHEBHOW JKM3HU, NpaBUJaMHU TOBEJCHUS B IEIAX COepexeHUs
370pOBbS M OKPYXKAIOLIEH IPUPONHOM Cpeabl; IOHMMaHHUE Bpeaa
(omacHOCTH) BO3ACUCTBHUS HA J>KUBBIE OpPraHU3MBI OMPEAeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBpAIEHUS HX BPEIHOTO
BO3JCHCTBUS

13

Hanuuue MPAaKTUYCCKUX HABBIKOB IINIAHUPOBAHHA U OCYHICCTBIICHUSA
CICAYIOMIUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

HU3YUYCHUC U OIIMCAHUC (I)I/ISI/I‘-ICCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHUEC C
(1)I/I3I/I‘-IGCKI/IMI/I U XUMHUYCCKHUMU ABJICHUAMU; OIIBITHI, NJIJIKOCTPUPYIOIIIUC
IIPHU3HAKU NPOTCKAHUA XUMHUYCCKUX pCaKLII/Iﬁ
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13.2

U3y4eHHe CIIOCO00B pa3/ielieHUs cMecer

13.3

IIOJIy4E€HUE KUCIOPOJa U U3y4EHHUE €TI0 CBOMCTB; IOIY4YE€HUE BOAOPOIA U
U3YyYEHHUE €r0 CBOMCTB; IOJYYCHHME YIVIEKHCIOTO ra3a U M3y4CHHE €r0
CBOMCTB; IT0JIy4E€HNE aMMHAKaA U U3Y4YECHHUE €T0 CBOWCTB

13.4

IIPUTOTOBJICHUE PAaCTBOPOB C  ONPENEIEHHOM MacCOBOM  J0JeH
PacTBOPEHHOTO BEUIECTBA

13.5

pUMEHEHHE UHANKATOPOB (JIakMyca, MeTHIIOpamka u (peHondranenna)
JUIsL OTIPEJIeIICHHS XapaKTepa Cpeabl B PACTBOPAxX KUCIOT U MIeI0Yei

13.6

WCCIIEZIOBAaHUE W OMTUCAHNE CBOMCTB HEOPTaHMUYECKHUX BEIIECTB PA3TUIHBIX
KJIaCCOB; M3Y4YEHHE B3aMMOJEIHCTBUS KHUCIOT C MeTalylaMH, OKCHIAMHU
METAJUIOB, PAaCTBOPHUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;
MOJTydYeHUE HEPACTBOPUMBIX OCHOBAHUI;, BHITECHEHHE OJHOTO MeETajlia
JIpYTMM U3 pacTBOpa COJIM; HCClefoBaHWe aM@pOTEpPHBIX CBONCTB
TUJAPOKCHJIOB aJTIOMUHHUS U IIMHKA

13.7

pEeLIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COCTUHEHUN»; «DIIEKTPOIUTUYECKAS HUCCOLUALINI;
«Baxnennne HeMeTallIbl M UX COSIMHEHU»; « BaxkHEHIIIe MeTaIbl 1
UX COCTUHEHUS

13.8

XUMHUYECKUE DKCIIEPUMEHTHI, WILTFOCTPUPYIOIIYE IIPU3HAKY IIPOTEKAHUA
peaknmii  MOHHOTO  OOMEHAa;  KAa4yeCTBEHHBbIC  peakIuu  Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOPAaX HOHBI: XJIOPHI-, OpoMUj-,
nomua-, cynbdart-, dpocdar-, kKapOOHAT-, CUITUKAT-aHUOHBI, THIPOKCH]I-
WOHBI, KATHOHBI aMMOHWSI, MarHUs, KaJbIIWsl, ATFOMUHUS, xKene3a (2+) u
xkenesa (3+), menu (2+), MUHKA

14

VYMmenue:

14.1

MNPEACTABIIATE  PE3YJIbTAaTbl OKCIICPUMCEHTA B (bOpMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB U Ta6J'II/IH U BBIABIIATH OMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATb CBA3HM MCEXAY pPCalbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMHU
ABJICHUSAMHA W IIpoHeCCaMu, MPOUCXOAANIMMHU B MAaKpO- U MHUKPOMHPE,
O00BACHATH IIPUYIKUHBI MHOFOO6pa3I/IH BCIICCTB
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HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

UucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMEBI 1 MOJICKYIJIBI. Xumuueckue 3J1eMeHThl. CHMBOJIBI XUMHYCCKHX DJICMEHTOB.
HpOCTI)Ie 1 CJIOKHBIC BCUICCTBA.

1.3

Xumunueckass Gpopmyina. BaneHTHOCTh aTOMOB XMMHYECKHUX 3J1€MEHTOB. CTeneHb
OKHCIICHUS

1.4

3aKOH TMOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocuTeNlbHAsg aTOMHAasl Macca.
OtHocHTEILHAS MOJICKYJIApHAasA Macca. MaccoBast 1011 XUMHAYECKOTO dJIeMEHTa B
COCAMHEHNN

1.5

KomuuectBo BemectBa. Mousib. Momsipas macca. MomsipHblii 00bEM  Ta30B.
BzanmocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

DU3NYECKUE U XUMUYECKHUE SBIICHUSI. XUMUYECKas Peakius U €€ MpU3HaKku. 3aKOH
COXPAHEHUS MAaCChl BEIIECTB. XUMHYECKUE YPaBHEHUS

[Tepnoanueckuit 3akoH u [leproanueckas cuctema XUMHYECKUX d1aemMeHToB [I.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnognueckuit 3akoH. Ilepnonuueckas cucrema XxumMudeckux snemeHToB J[.M.
MenneneeBa. Ilepuonpl u rpynmnbel. Ou3nyeckuili CMbICI MOPSIKOBOrO HOMEpA,
HOMEPOB NMEPHUOJA U TPYIIIHI AJIEMEHTA

2.2

Crpoenune atomoB. CocrtaB atomubIX sanep. M3orombl. OnekTponsl. CTpoeHHe
ANIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMHUYECKUX  DIIEMEHTOB
[Tepuonnueckoit cucremsl J[.1. Menzaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB IICPBLIX TpéX
nEepruoa0B, Kallkusd, KaJbOUA (paz[I/cha aTOMOB, DOJICKTPOOTPHLIATCIBHOCTH,
METANIMYCCKUX U HEMCTAJINIMYCCKUX CBOI>'ICTB) Hn ux COCI[I/IHGHI/Iﬁ B COOTBECTCTBHHU C
ITIOJIOKCHUECM 3JICMCHTOB B Hepnozmqecxoﬁ CUCTEME U CTPOCHUEM HUX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckass cBa3b. KoBaneHTHas (HOJsipHasE UM HEMOJSIPHAs))  CBSI3b.
DNEeKTPOOTPULIATENBHOCTD XUMHYECKUX  DJIEMEHTOB. HNonnas CBSI3b.
Mertannnyueckas CBS3b

3.2

Tunel  KpucTAIMYECKMX pemeEToK (aToMHas, HWOHHAs, MeTaJuIn4yecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOW PEMIETKH U BUAA
XMUMHUYECKOH CBS3U

Baxneiiue npeaACTaBUTCIIM HCOPraHM4YCCKHUX BCHICCTB. Hemetamnel u ux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX COEIMHEHMH: OKCHI0B
(coneobpasyrolire: OCHOBHbIE, KUCIOTHBIE, aM(OTEpHbIE) U HECoJIeo0pa3yroLIue;
OCHOBaHUMI (ménoun " HEPACTBOPHUMBIE OCHOBaHMUS); KHCJIOT
(xucnopojicoaepxkaiiiue 1 0eCKUCIOPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiei (CpeHuX U KUCIIBIX)

4.2

DuU3NYECKNE U XMMHYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIJIOB: BOJOPO/a,
XJI0pa, KUCIOPOa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
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4.3

Pu3nYecKue U XMMUYECKHE CBOMCTBA ITPOCTHIX BELIECTB-METAIIJIOB: JIMTHS, HATPUS,
Kallusl, MarHus M KaJbLUs, QJIIOMHUHUA, JKele3a. OJNEKTPOXUMMUYECKUN Pl
HaIpsHKEHUH METaJUIOB

4.4

dusnuecKkue U XUMHUYECKHE CBOMCTBA BOJOPOIHBIX COCIUHEHHUN HEMETAJIOB:
XJIOPOBOJIOPOIa, CEPOBOIOPOIA, aMMHAKA

4.5

dusnueckue M XMMHYECKHE CBOMCTBAa OKCHUIOB HemeTramwioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, 1V), xpemuusa(I1V). Ilonydenne
OKCHUJIOB HEMETAJJIOB

4.6

Xumunueckne cBoiicTBa OKcHIOB: MeTawioB IA-IIA rpynm, mmuka, meau(Il) u
xenesa(ll, I). [Moxydyenne okCuI0B METAIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHUW M aM(OTEPHBIX THUIPOKCUIOB (Ha IMpUMEpe
TUAPOKCHIOB AIIOMUHUS, Keye3a, InHKa). [lomyuyenrne ocHoBaHM 1 aM(DOTEPHBIX
TUJPOKCHJIOB

4.8

OO0mue XuMHUYECKHE CBOMCTBa KHCJIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOIHOM,
CEpHHUCTOH, cepHOU, a30THOM, (ocdopHOH, KpeMHHEBOW, YroiabHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM  KHCIIOT.
[Tony4yenue kuciaot

4.9

OO6mme XuMHUUIECKHe CBOMCTBA cpeHuX coier. [lomyduenue coeit

4.10

[Monyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOPOJIa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1a00paTopuu

4.11

[Tonyyenne amMmmuaka, CEpHOW M a30THOM KHCJOT B MPOMBINIIEHHOCTH. OOI1ue
CHOCOObI MOJTYYEHHS] METAJUIOB

4.12

I'enetnueckas CBI3b MCXKOY KlIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccudukanus XuMUUeCKHX peakluid MO pa3IWIHBIM MPU3HAKAM: 10 YUCITY H
COCTaBy Y4YacCTBYIOIIMX B pEaKIUU BEIIECTB, IO TeIIoBoMYy 3ddexTy, Mo
W3MEHEHHIO CTENeHEe OKUCIECHUSI XUMUYECKUX JIEMEHTOB

52

TennoBoit A3GHeKT XUMHUIECKON peakini, TEPMOXUMUYECKUE YPaBHEHH. DK30- U
SHIO0TEPMHUUYECKUE PEAKINH. TepMOXHUMHUYECKHUE YPaBHEHUS

5.3

OKHCIIUTEIIFHOBOCCTAHOBHUTEIIBHEIC pE€aKknumn. OKHCINUTEIN W BOCCTAHOBHTCIIH.
Hpoueccm OKHUCJICHHUA u BOCCTAHOBJICHU . :‘)HGKTpOHHLIﬁ OanaHc
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pC€aKuuun

54

TeOpI/ISI SJICKTpOJII/ITI/I‘IGCKOﬁ JucCcoalnmnu. KaTI/IOHLI, AHHUOHBI. BHGKTpOHI/ITH u
HCOJICKTPOJINTHI. CunbHBIE U cIa0bIe QJICKTPOJIUMTEI. CreneHb Jucconnuanmumn

5.5

Peakunu wmoHHOTO oOMeHa. YcioBus IMIPOTCKAHUA peaKHI/Iﬁ HMOHHOI'O O6M€Ha,
IIOJIHBIC 1 COKpaI_HéHHBIC HOHHBIC YPABHCHUS peaKLII/Iﬁ

XUMHs U OKpy’Karolas cpeaa

6.1

BemectBa u Marepuajibl B IMOBCEOHEBHON JKHU3HM 4YelloBeKa. be3omacHoe
HCIIOJIb30BAHHUEC BC€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy. HepBaﬂ
TIOMOIIIb TP XUMHWYCCKUX OKOI'daX U OTPABJIICHUAX

6.2

XUMHUUECKOe 3arpsi3HEHNE OKPYKaIolIel cpeibl (KMCIOTHBIE J0XKIH, 3arpsi3HEHHe
MOYBBI, BO3JlyXa W BOJOEMOB), cIOCOObI ero mnpenorspaiieHus IIpenenpHas
nomyctumas koHueHtpauus BemectB (ITAK). Ponp xumum B perieHun
HKOJIOTUYECKUX TpoOieM. YcuieHHe NapHUKOBOTO »¢QexTa, paspylieHue
030HOBOTO CJIOSI
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[Tpumenenwue cepsl, a30Ta, hocdopa, yriiepoia, KpeMHUS U UX COSTUHEHU B OBITY,
MCIUIIUHE, MMPOMBIIIJICHHOCTU U CCIIBCKOM XO3SIUCTBE. HpI/IMCHCHI/Ie MCTaJIJZIOB U

6.3 CIUIaBOB (CTajb, YYyT'yH, AIOPATIOMUHUN, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH UX
coequHeHuil. [ToHATHE O KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
KOpPpO3UHU

6.4 [IpupoaHble HMCTOYHUKHU YIJIEBOJOPOJOB (Yrosib, HPUPOJHBIA Ta3, HeTh),

' MIPOJIYKTHI X TiepepaboTku (OCH3MH), UX POJIb B OBITY M MIPOMBIIIICHHOCTH
[lepBoHayanbHble TOHATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCIMHEHHUSX

6.5 yrieposaa (MeTaH, 3TaH, 3THJIEH, aleTWIEH, 3TaHOJI, TNIMLIEPHH, YKCYCHAs KUCIIOTA).
[lonaTne o OMONOTMYECKH Ba)KHBIX BEILIECTBAX: JKUpaX, O€lKax, yriaeBoJax — M UX
POJIM B 5KHU3HU YENIOBEKA

7 Pacuérnr:

7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUN

7.2 Macchl (MaccoBOM) JIOJIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPAaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOTI'O ITPOLNECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIS1 YYUEHUKA
Xumus, 8 knacce/ I'adbpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknnonepHoe obmectBo «M3aarenbcTBo «IIpocBerienne»

Xumus, 9 knace/ 'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe obmiectBo «M3matensctBo «lIpocBenienue»

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA

MATEPHUAJIBI AJ1S1 YUUTEJIA

Xumusi. 8 kinacc. KontponbHbie u mpoBepouHbie paboThl — [Mabpuensa O.C.
COopHUK 337124, YIPA)KHEHUH U TeCTOB 10 XUMUU. 8-9 kiaccel — CBep/ioBa
H. .

3ajaun 1Mo XUMUU U CrIocoObl ux pemeHus. 8-9 knaccel — [Mabpuensa O.C.,
Peweros I1.B., Octpoymos N.T".

Xumus. 9 xknacc. KontponbHabie u mpoBepodHbie padboThl — [Mabpuensa O.C.,
bepeskun I1.H. u ap.

KoHTponbHbIE 1 caMOCTOSITEIBbHBIE PAaOOTHI IO XUMHH. 9 Ki1acc: K y4eOHUKY —
[Nabpuensna O.C., [1aBnosa H.C.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/himija
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