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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIMU MPENoJaBaHusl y4eOHOro mpeaMera « XUMUs
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABJIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHU C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs, a Takke TpeOOBaHUU K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBIIUICHHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONpPEIEIEHHOM HTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAep:KaHHUsl MPOTPaMMbl IO XUMHUHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHUSl 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEJACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETHUYECKHUX IMOJ0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOM TO3HABATEIBHON AESATENbHOCTH, HAy4YHbBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJFOUEBBIX KOMIETEHIMI), UMEIONIMX YHUBEpPCAaTbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XUMUH, TPUMEHATh HMX IpPHU pPEIIeHHH NpoOJieM B IOBCEIHEBHOM JKU3HU WU
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUSI B OBITY U TPYIOBOW JAESITEIBHOCTH B LENAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEP)KXAHUE OBYUYEHUA

8 KUIIACC
IlepBoHayanbHbIC XUMHUYECKHE TOHATHS



[Ipenmer xumuun. Ponb XvuMuu B KU3HU 4elloBEKa. XMMUSA B CHUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeToOAax MO3HAHUS B XUMHUHU. UMCTHIE BEIIECTBA U CMECH.
Cnoco0sI pa3eneHust CMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENbHAasE AaTOMHas Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3anmocBsi3p KOJIUYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUE U XMMHUYECKUE ABJICHUS. XUMUYECKasl peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX peaKIuii (COeqUHEHNUs, PAa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOM TMOCYH0U, MpaBuiaaMu paboThl B J1abopaTopuu H
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUATIEHWE U KOHJIEHCAllMs BOJbI) U XUMUYECKHX (TOpeHHE CBEYH, MPOKAIUBAHUE
MEHOM TIPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIOTOM) sIBJI€HUH, HAOII0AeHIE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoOACHCTBHUE kene3a ¢ pacTBopoM coiu meau (II),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHus] CMECE: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHME,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYJI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpPOCTOe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIYYEHUs KHUCIOpoJa B JadOpatopuu H OpoMbIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bopopon — »snemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coenuuenuil. Oxcuabl. Kimaccuduxanus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHbIE, KHCJIOTHbIE, aM{(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB BOAOpoOJia (TrOopeHue), B3auMojaciHcTBUE Bojoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILECTBA, B3aMMOJICMCTBHE BOJBI C METAJUIAMHU
(HatpuieMm ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHue OoOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,



uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cCepHOMl KHUCIOTHI,
KHCJIIOT C MeETaulaMH, pPEakUMi HEUTpaIn3aluy, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'O0 MeTajula IPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJlad N0 TeMe «BaxkHehlune KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucreMa XUMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . M. MenneneeBa. Ilepuoabt
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MennpeneeBa. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U EPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYILIECTBIISIETCSL 4YE€pe3 HCHOJb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO--HAyYHbIC TIOHATHSI: HAyYHBIN (akT, TUIOTE3a, TCOPHs,
3aKOH, aHaJW3, CHUHTE3, KiIaccu(ukamus, TMepuoANIHOCTh, HAOIIOICHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYNA, JCKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHUE BEIIECTBA, ra3, (pU3WYecKrue BEIMYUHBI, STUHUIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
TI0JIC3HBIC UCKOIAeMbIE, TOTLIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemrecTBo 1 XUMHYeCKasi peaKkus

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpPEX TMEPHOJOB, Kajaus, KajdbllUd W UX
COCIMHCHUNM B COOTBETCTBHHM C TIOJIO)KCHHEM »3JIeMEHTOB B Ilepuognyeckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, mo
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [IoHsITHEe 0 TOMOTEeHHBIX M TeTEPOreHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMid ¢ HCIOJIB30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C PAa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcoOJel B CBeTe MpEeACTaBICHU 00 3JIEKTPOJUTUUYECKON
nucconmanuu. KadecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKIUu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMA  HOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOILIBK0 KAYECTBEHHBIX pEAKUMM Ha  HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHME CBOWCTBA Ha TNIPUMEpE  XJopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XICHHUE B IPUPOLE.

OO6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOpPO, CTpOoCHHE, (QU3UUYECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE NPOMBIIIJIEHHOTO CHoco0a MOMYYEHUsSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. HaxoxzaeHnue cepbl U €€ COEAUHEHUM B TpUpoJe. XUMHUUECKOE



3arps3HEHUE OKPYXKAIOIIeW cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3AYyXa U BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNIEHU OKUCIEHUsS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlydeHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBocTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjacca KHUCIOT U crenuduyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3HEHNUE OKPYKAIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu gocdopa, Puznueckue M XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kucinora, pusnueckue U XUMUUECKHE CBONCTBA,
nosydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEMEHW  OKHCJICHHS.  YTIIEpoid,  aJJIOTPOITHBIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
sbdexT. YronbpHas KucnoTa u e€ coiu, uX (PU3nYecKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIIbCKOM
XO3SIUCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yroib, NPHUPOAHBIA Ta3, HeDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HHM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHMHYECKHE CBONCTBA, IMOJYy4YEeHUE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuae kpemuus (IV) u xpemuueBoit kuciore. CHUIMKAThl, UX HCIIOJIb30BAaHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BaKHEHINE CTpOUTEIbHBIE MaTepHalibl: KepaMHKa,
CTEKJIO, IIeMEHT, OeTOH, kene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeQUHEHUSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIOJICHHE Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pa3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoTydeHue,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PeaKlMil Ha MOH aMMOHHUS U Pocdar-uoH U U3yYeHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOMN KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyiaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoynoxeHuss B llepuwoamueckoil cucteMe xXumuyeckux osiemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIOoCcOOBI TONy4YeHHs] MeTaioB. lloHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrjaBel (CTanb, YYryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanyeckon cucteMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpO€HME HX aTOMOB, HAXOXJECHUE B MPUPOJE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKcuasl u
TUAPOKCUABI HAaTpus M Kanud. [IpuMeHeHue MIeNOYHBIX METaIOB W HUX
COEIMHEHU.



IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHtoB [[. M. Menneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: TIOJIO)KEeHUE B [leproanueckoil CuCTeMe XUMUYECKHUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHUE aToMa, HaXOoXJeHUE B mnpupoje. Dduszuueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUbl, TuapoKcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocras, CBOMCTBA U MOJTyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, WX (HU3NYECCKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUSA, LIMHKA, jKelie3a
(IT) u xene3a (I1I), meau (II), HabmromeHNEe U oNMKMCaHUE MPOILIECCOB OKPAIIHBAHMUS
IUIJaMEHW WOHAMMU HAaTpusd, Kajlusg M KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeiline
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B MOBCEJHEBHOW »KHM3HM YEJIOBEKAa. be3ormacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumMuun B pemieHuu 3K0JIOrM4ecKuX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemuwie ceéazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€M INPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIacCHPUKAIUA, MEePUOJIUIHOCTh, HaOIIOACHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJIeTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
TOJYNIPOBOJHUKHM, JMDJCKTPUKH, (POTODJIEMEHT, BEIIeCTBO, Telo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dorocuntes, nprxanue, Owocdepa, dSKOcCHCTEMa, MUHEPATBHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC MCKOIIAEMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUSI TPOTPAMMBbI OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHHUS XUMHUHU B €IUHCTBE Y4eOHOH W
BOCITUTATEIILHON JEATEILHOCTA B COOTBETCTBUU C TPAJTUITMOHHBIMH POCCUUCKUMH
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TPHUHATHIMH B
oOIllecTBe TMpaBWJIaMH W HOPMAaMHU TIOBEJCHUS M CIIOCOOCTBYIOT IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATU3AIUN 00YJatOIIHXCS.

JIM4HOCTHBICE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuXcs
PYKOBOJICTBOBATbCS ~CHCTEMOW TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAllUH W
pacHIupeHne ONbITa ICATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpuoTHYEeCKOro BOCIIMTAHUS .

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
M HAYYHOMY HACJCAWI0, TIOHMMAaHWS 3HAYCHUS XUMHUYECKOM HAyKH B >KU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIJIANIETh JTOCTOBEPHOW HHQOpMAIIHEH O
MEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBCHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U 0OIIIECTRa;

2)rpaxaIaHCKOro BOCIIUTAHUS :

MPEACTaBICHUS O COIUAIBHBIX HOPMax M IPaBHIAX MEKIMYHOCTHBIX
OTHOIIICHHHA B KOJIJICKTHBE, KOMMYHHKATHUBHOM KOMIICTCHTHOCTH B OOIIECTBCHHO



MOJIE3HOW,  YYEOHO-UCCIIEN0BATENbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW MESITEIHHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATEIBHBIX 3aJ7]a4, BBHIMIOJIHEHUN XUMHUYECKUX
AKCTIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TOBEJACHUE M TIOCTYNKA CBOUX TOBApHUIIEH C TMO3UIIUH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;
3)EeHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEJACTABICHUSI O BEIECTBE U XUMHUUYECKOM pEeaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW W COCTABISIONINE
OCHOBY I TIOHMMAaHUS CYIIHOCTU HAYYHOW KapTHHBI MHpA, MPECTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPHUPOJBI, B3aMMOCBS3SX 4YEJIOBEKa C
IPUPOTHOMN CPENO, O POJIM XMMHUU B TTO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABAaTEIbHBIC MOTHBBI, HANPABICHHBIC HA TOJIydYCHUE HOBBIX 3HAHHUH IO
XUMUHU, HEOOXOJIUMBIC IIJIi OOBSICHEHHUS HAOJI0IaeMbIX IPOIIECCOB U SIBICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIPABOYHOM
JUTEpPaTypor, JOCTYIIHBIMA TEXHUYECKUMHU CPEJACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEeHHI0O M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh W
CIIOCOOHOCTh K caM0OOpa3oBaHWIO, IMPOEKTHOW H  HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJIICHHOCTH M yYPOBHsS OOy4YeHUS B
JIaJIbHEUIIIEM;;

4)(popMuUpPOBaAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBCHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 J>KM3HU, OCO3HAHHWE IOCJICACTBUN U
HETPUSATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPCHHS),
HEOOXOIMMOCTH COOJIOJCHUS TPaBWI OE30MaCHOCTH TMPH  OOpaIeHUU C
XUMUYECKHUMU BEIIECTBAMH B OBITY U PeaTbHOM KU3HH,

5)Tpya0BOro BOCIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3Y4YEHUIO Mpodecchii U Tpyaa pa3IudHOTO poa,
YBOXEHUE K TPYAy M pe3yjbTaTaM TPYJIOBOM AEATECIHHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUW 110 XHMHH, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHOW TPACKTOPHUHU MPOJOJDKEHUSI 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIEIHOM Mpo(ecCHOHaNBHON AEATEIBHOCTH M Pa3BUTU HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITHPOBATHLCS B MPO(PECCHOHAIBHON CPEeJIE;

6)3K0J10r14eCKOro BOCIUTAHUS



HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KAK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyILECTBOBAHMS, IOHMMAaHUE LIEHHOCTH 3J0pOBOrO U
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(u3HUEeCKOMY M TCUXMYECKOMY 370pPOBbIO, OCO3HAHME LEHHOCTH COOJIIOIECHUS
npaBu1 0€30MaCHOTO MOBEJEHUS ITPHU padoTe C BEIIECTBAMHU, & TAKXKE B CUTyalUsX,
YTPOKAIOIINX 3J0POBbIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTHU TPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYEHUH XUMUH, IS
pELLIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEW NPUPOJHOU CPELOH, JJIs [OBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMsS TJ00aJbHOTO  XapakrTepa
HKOJIOTMYECKUX MPOOJEM M MyTe UX peuieHus MOCPEACTBOM METOJO0B XHUMHH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOU U COIIMAIIbHON MPaKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPE3YJIbTATOB BBIJACISIOT 3HAUYUMBIE IS
dbopMupOBaHUST MHUPOBO33pEHHUs OOIIEHAy4YHblE TMOHATHUA (3aKOH, TEOpus,
NPUHIINI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TMpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
Hay4YHON KapTHHE MHUpa, U YHUBEpCcajbHble yUeOHbIE NEHCTBUS (I103HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OecrneunBaroT (popMupoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
TESATENBHOCTH.

ITo3HaBaTe/IbHbIC YHHBEpPCAJbHbIE Y4eOHbIE JeiICTBUS

ba3oBrblie 1oruyeckue 1efMcTBUA:

YMEHMS HCIIOJIB30BaTh NPUEMBI JIOTUYECKOIO MBIIUIEHUS IPH OCBOCHHUU
3HAHMM: PACKPBIBATH CMBICI XUMHUUYECKHMX MOHATHN (BBLOEISATH UX XapAaKTEPHBIE
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBA3b C JPYI'MMH IOHATUSIMH), MCIOJIb30BATh
MOHATHUS 711 0OBSICHEHHUS OTACNBHBIX (DAKTOB U sIBJIEHUI, BEIOWPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALMKM XUMUYECKUX BEIIECTB M XUMHUYECKHUX pEeakiui,
YCTaHaBIUBAaTh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHUE PacCykICHUs (MHIYKTHBHBIE, 1€IyKTUBHbIE, [10 AHAJIOTUN),
JIeJIaTh BBIBOJBI U 3AKITFOUECHMUS;

YMEHHE TMPUMEHATh B NPOLECCE IMO3HAHUSA TNOHATHS (IPEIMETHBIE M
MeETaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJEIbHbIC MPEICTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4Yeckas ¢Gopmylia U YypaBHEHHUE
XUMHYECKOW peaKklUu — MNPU PELIEHUH Y4eOHO-IT03HABATENIbHbBIX 337a4, C YYETOM
TUX MOJEJBHBIX MPEJICTABICHUN BBIBIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUH,



BBISIBJISITh ~ OOILIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJCTBEHHBIE CBSI3M U
MIPOTUBOPEUHS B U3yUaeMbIX ITPOIIecCax U sIBICHUSX.

Bba3oBble nccienoBare/ibCKue 1eiCTBUA:

yMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a Takke B KadeCTBE OCHOBBI JJIsi (DOPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTU BBICKA3bIBAEMBIX CY)XKICHUH;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMU U MPOBEICHUIO
YUCHUYECKUX OJKCIIEPUMEHTOB, yMEHHE Ha0IoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3yNbTaT, (PopMyIHpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIAEIOBAHUS, COCTABIATh OTYET
0 MpojieraHHoMi pabdore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, aAHAIWU3UPOBATH U HWHTEPIPETUPOBATH HH(POpPMAILHIIO
pa3IUUHBIX BUJOB U (OPM TPEACTABICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJACP)KAaHHS, CIPaBOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPECUMUBYIO U
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHUE MPUMEHSATh Pa3IMYHbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MMO3HABATENIbHBIX 33/1a4 ONPEEIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIB30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMY TpejcTaBiieHus nHOpMaIuu u
WUIIOCTPUPOBATh PEIIAEMbIE 3a/aud  HECIOXHBIMU CXEMaMH, JHUarpaMMamu,
apyruMu popmamu rpaduKu ¥ ©X KOMOMHALMSIMU;

yMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce y4eOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MHMOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSTHHE OKPYXKAOIIEH IMPUPOIHOU
Cpepbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

yMEHHS 3aJaBaTh BOMNpPOCH (B XoAe Jauaiora U (WIM) AUCKYCCHUH) IO
CyIIECTBY  OOCyXmaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABAaTEJIbHOM
NEATeIbHOCTA B YCTHBIX M TMHCbMEHHBIX TEKCTax; JeJiaThb MPE3EHTALUI0
pPE3YyIAbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUS Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOM U HCCIENOBATEIILCKOW  JIEATENIbHOCTH  MpPU  PEIICHUU



BO3HHUKAIONIUX MpoOJieM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS
no3unuii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U ApYrue).

PeryasiTuBHbIE YyHHBepCAJIbHbIEC Y4eOHbIe 1elCTBHS:

YMEHHE CaMOCTOSITEJIBHO OMNPEAEATh LEIU NESITEIbHOCTH, IJIAHHPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
JesTeNbHOCTD, BbIOMpATh Hanbosiee 3(h(PeKTUBHBIE CLIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJILHBIX 3a7a4y, CAMOCTOSITEIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUUA C YYETOM
MOJIYYEHUs HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO pe3yjbTaTa 3asiBICHHOW I€IU, YMEHUE
UCIIOJIb30BATh U AHAJIM3UPOBATh KOHTEKCTHI, MIPE/IJIaracMble B YCIOBUHU 3aJaHUI.

NNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOCHHUIO 0053aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoi,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI
NeHCTBHM, crenudpuyueckue s MpeaMeTHOM obnactu  «XuMHUs», BHUIbI
NEATENIbHOCTA 10  TOJIYyYEHUIO HOBOI'O  3HAHHUs, €ro  HWHTEpIpPETaluu,
IpeoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy o0yuenus B 8 kiacce nmpeaMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSATUM: aTOM, MOJIEKYJIa,
XUMHUYECKHM 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOJHAsE M HEOJAHOPOAHAS), BAJJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHASI U
MOJIEKYJIIpHAas Macca, KOJHWYECTBO BELIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMUUYECKasl pPeakiusi, KiIacCU(UKAIUS pPEaKIui: peakiuu
COCMHEHUS, PEaKUUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEAKIINH, TEIUIOBOM P(HEKT peakinu,
SAIpO aToMa, BJEKTPOHHBIM CIIOH aToma, aTOMHash OpOuTa b, paguyc
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HENOJAPHAs KOBAJIEHTHAS CBS3b,
VOHHAsI CBSI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI1 BEIIECTBa
(MpoLEHTHAsI KOHLIEHTPAIIKsI) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWMHYECKUX IIOHSATHU U
IIPUMEHSATH 3TU NOHATUS MIPU ONMCAHWUH BEIIECTB U UX MPEBPALLCHUI;

e HCHOJIb30BaTh XMMHUYECKYIO) CHMBOJIMKY JJid CoOCTaBieHus Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHI;



OMPENIENATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKWCIEHMSI  BJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUU II0
dbopmynaM, BHUA XUMHYECKOW CBsi3U (KOBAJICHTHasT W HOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbici [lepuognueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAaHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX mojioxkeHus B llepuoanueckoii cucreme,
3aKOHOB COXPAaHEHMsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUeHUsl, 3aKOHa ABOTaipo;

OMHUCHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMbl XUMUUYECKHUX DJIEMEHTOB: pa3jiuyaTh TMOHATUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnobouynas noarpynmna (b-rpynmna)», Mansie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabnune «llepuoguyeckass cucrema xumuueckux odiementoB /[l W.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Alpa, 00IIee YUCIIO dJIEKTPOHOB
U pacrpeieIeHHe UX M0 IEKTPOHHBIM CIIOSM);

KJIacCU(UIIUPOBATH XUMHUYECKUE DIIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKHE peakUuH (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAasl OMMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

IIPOTHO3MPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHWMHYECKUX MPEBpALCHUNA B
Pa3JIMYHBIX YCIOBUAX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISPHYIO M MOJISIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOro »djeMeHTa 1o Qopmyne
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKON PEaKIINu;

IPUMEHATh OCHOBHBIE ONEpAlMy MBICIUTEIIBHONW AESTEIbHOCTU — aHaIU3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(UKAIUIO,
BBISIBIICHUE MPUYUHHO--CJIEJACTBEHHBIX CBSI3€H — ISl MU3YyYEHHs] CBOMCTB
BEIIECTB W XHUMHYECKUX pEAKUUW, ECTECTBEHHO-HAy4YHbIE METO/bI
NMO3HAHUSI — HAONIONCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCTIICPUMEHT
(peanbHbIN U MBICJIECHHBIN);

cieioBaTh ~ NpaBUJiaM  [OJb30BaHUSI ~ XUMUYECKOM  mocynoil U
nabopaTopHbIM 00OpYyAOBaHHMEM, a TakXKe ImpaBujaaM oOpallleHusl ¢



BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIHMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHIO U COOHUpaHUIO
razoo0pa3HbIX BeHIECTB (BOJOPOJIa M KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IUTAHKUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IEJIOYEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(makmyc, dheHondTaneut, METUIOPAHX U IPYTHE).

K xoniy o6yuenus B 9 Kiaacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMHUUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHHUOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIECKTPOOTPUIATENBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIJIOBOM 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  00BEM,  PacTBOp,  DJIEKTPOJMTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJIUTHYECKAS JTHUCCOLUAIMS, PEAKIIMA HOHHOTO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIInU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHUE,
ajoTponusi, aMpOTepHOCTh, XMMHUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
MeTajInyeckas), KpUCTajuInueckas pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKUX TMOHATUH U
NPUMEHATH 3TH NOHITUS MIPU ONMCAHUH BEUIECTB U UX MIPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JJisi COCTaBiIeHUs Qopmyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COEIWHEHUH 1o (opMmyrnaMm, BHII XUMHUYECKOU
CBA3UM (KOBaJIEHTHAs, WOHHAs, METaJUIM4YeCcKas) B HEOPraHMYeCKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKOMN
PEIETKH KOHKPETHOT'O BELIECTBA;

packpbiBaTh cmbich [lepumomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabimunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHUS «JaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», wmanbsle u OOJbIIME TEPUOABI, COOTHOCUTH
0003HAaUYCHHUS, KOTOpbIE MMEIOTCA B MEPUOAMYECKOM TabmuIe, ¢



YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sAlpa, oOIIee YUCIO DJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIEKTPOHHBIM  CIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB SJIEMEHTOB M MX COEJUHEHUI B
npeaenax MajiblX MePUOJ0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIY W COCTaBy YYACTBYIOIIUX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEeHUPUUECKUE XUMUYECKHUE
CBOMCTBa TIPOCTHIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMyd MOJICKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMAIIMM  KHUCIIOT,
eJI0ued M COJICH, TIOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3U MEXKy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHUS XUMHUYECKUX TMPEBpPALIEHUN B Pa3TUYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

coOmoaTh  TMpaBWja  TMOJIB30BAHUS  XMMHUYECKOW  TMOCYyAOH U
nabopaTopHbIM 000pYyIOBaHMEM, a TakKe TpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
1a00paTOPHBIX XUMHYECKHUX OIBITOB IO TOJYYCHHIO U COOWPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH,  IOJATBEPXKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, cCuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEUIECTB;

MIPUMEHSITH OCHOBHBIE OIEpAllMd MBICIUTEIbHOU ACSTEIbHOCTH — aHaIU3
W CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEeMAaTHU3aIlMi0, BBHISIBICHUE



MPUYUHHO-CJICICTBEHHBIX CBSI3ed — i M3Yy4YEHUS CBOMCTB BEIECTB U
XUMUYECKUX pEaKIHii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJI0/ICHNE, WU3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHBbIA U
MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. U. Mengeneesa. CTpoenne aToMOB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 0 bubnuorexa [IOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XUMHYEeCcKas CBSA3b.
3.2 OxucnuTensHo- 8 0 Bubmuorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
bubmmoreka [{OK
4 1
TOTO T pasnety ° https://m.edsoo.ru/7f41837c
bu6moreka [IOK
P 3 0
CICPBHOE PpEME https://m.edsoo.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I1O 68 5
I[MPOTPAMME
9 KJIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabusie | IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1.BemecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnunoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLHAIIUS. 3 1 1 bubnunoreka [JOK
' XHMMHUYECKUE PEAKIUU B pacTBOPax https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

17

Pa3gen 2.HeMeTaJIbI M UX COCTUHEHUS

21 OO6mast XxapakTepuCTUKAa XUMHUYECKHUX 4 bubnuorexa [JOK
' anemeHTOB VIIA-rpymmebl. ["anorenst https://m.edso0.ru/7f41a636
OO6mast XxapakTepuCTUKAa XUMUUYECKUX
2.2 sneMeHToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [TOK
) PYHIEL. 2P https://m.edso00.ru/7f412a636
COEIMHEHUS
OO6mast xapaKTepUCTUKAa XUMUYECKHUX
2.3 aneMeHTOB VA-rpymmsl. A30T, hocdop u ux 7 bubmorexa HOK
' PYTHBL. ’ P https://m.edsoo.ru/7f41a636
COEMHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX
2.4 sneMeHToB I[VA-rpymmel. Yraepod u 8 bubmmorexa [OK
' . DY, e https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHS
Hroro mo pazgeny 25
Pa3zgen 3.MeTaajibl 4 UX COeTMHEHHS
. bu6mmoreka [JOK
3.1 0]§) 4
HIHE CBORCTRA METAILIOB https://m.edso00.ru/7f412636
. bu6mmoreka [JOK
3.2 B 16
AKHEHIINE METAIBI K MX COETUHEHHS https://m. edsoo.ru/7f41a636
Utoro no pazneny 20
Pasznen 4.Xumus n okpyxamomas cpeaa
bubnuoreka [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3
https://m.edso00.ru/7f41a636
Wtoro mo pazneny 3
PeszepBHoe Bpems 3 bubnunoreka [JOK



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

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INIOYPOUHOE IINIAHUPOBAHUE
8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Posie xumuu B KU3HH 1 0 0 bubnuoreka [JOK
yeJioBeKa. Teia u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
TTonarue o MeToax MO3HAHUSA B XUMUH 1 0 0 httos://m.edsoo.ru/ff0d227e
[Ipaktrueckast padota Ne 1 «IIpaBuia paboTh
B JIaOOpaTOPHUH U MPUEMBI OOpaIICHUS C 1 0 0 bubmorexa HOK
patop P patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
Yuctele BemecTBa 1 cMecu. CriocoObl bubnmuoreka [JOK
. 1 0 0
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «PazneneHue
cMmecell (Ha mpuMepe OYMCTKY NMTOBAPEHHOM 1 0 0 bubmorexa HOK
pHMep P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
A 1 0 0
TOMBE H MOICKYIRE https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) bubmuoreka [JOK
1 0 0
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 I1
POCTHIC H CIIOHBIE BemecTsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJICKYJIIPHOE YUCHHUE bubmorexa HOK
YP - https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumuueckas popmyra. BareHTHOCTh aTOMOB Bubnuorexa LIOK
pMya. https://m.edsoo.ru/ff0d2eae
XUMHUYCCKUX DJIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIsI XUMAYECKOTO dJIeMEHTa B bu6moreka [IOK
COeqUHEHNH https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemectBa. Mosib. Mosisipaast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMHUYECKHE SBICHUS. bubmuorexa [JOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycinoBUs NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnunoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koandecTBa, MacChl BEIIECTBA IO bubnmuoreka [JOK
YPaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYeCKUX peakiuil
18 (coe I/IIf;HI/I}IH a3JI0’KCHUS 3a1\lZe euHI/I}I bubmmorexa [IOK
A > P ’ B ’ https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIOTICTUCT O6ogII eHHE U bbmmorexa [JOK
1 AHCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponsHas pabota Nel mo teme «BemiectBa bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

U XUMHUYCCKUC PCAKIUN>

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmecs razoB. CocrtaB Bo3ayxa.

21 Kucnopox — 3j1eEMEHT U IPOCTOE BEIIECTBO bubmnorexa [TOK
poat p B ) https://m.edsoo.ru/ff0d448e
Os3oH
dusuyeckue U XUMHUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKiuyu OKUCIICHUSI, TOPEHHUE) bubmorexa HOK
P p - TOP ’ https://m.edsoo.ru/ff0d4614
Ilonsitne 006 okcumax
CriocoOpl nostyueHust KUCIopoia B
23 J1a00PATOPUHU U IIPOMBIIIIIEHHOCTH bubnmorexa LOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3PpheKT XUMHUUIECKON peaKIInu,
24 IIOHSATHE O T(i)(bMOXI/IMI/IT-IeCKOM paBH:HI/II/I bubmiorexa HOK
P M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
Tommmso (HedThb, Yroab U METAH).
25 3ar HSHGI-EI/qu];OS ¢ a, CII0COOBI zzro bubmmorexa [OK
p xS https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIopoaa bubmmorexa [TOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopoa — sneMeHT u mpocToe BEHIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubnuoreka [JOK
29 I1
ORATHE O RUCJOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl mosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpakTtuyeckas padora Ne 4 o reme bubnuoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

«[lony4yenue u cobupanue BOAOPO/Ia,
HU3yYECHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42

bubmmoreka [{OK
32 Moasapublii 006EM ra3oB. 3aK0H ABOraapo
P P https://m.edsoo.ru/ff0d542¢
Brrunciienns 00b€Ma, KOJIHYECTBA BEIIECTBA
33 rasa Io €ro M3BECTHOMY KOJINYECTB bubmmorexa [TOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIECTBA WU 00BEMY
Brruncnenust 00€MOB ra3oB 10 ypaBHEHUIO
34 €aKI[MM Ha OCHOBE 3aKOHA 0OBEMHBIX bubnmorexa LOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH T'a30B
35 dusnyueckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a
bu6moreka [IOK
36 Cocras ocHoBanuil. [ToHsaTue 00 HHIUKATOPAX
g p https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIC U
37 HEHACKIIIEHHBIE PACTBOPLL. MaccoBas 401 bubmmorexa [OK
P PPl A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTrueckast pabota Ne 5 o Teme
38 «[IpuroroBiieHHE PACTBOPOB C OIIPEAEIEHHON bubmmorexa [JOK
p N . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKre CBOMCTBA bubmuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnne u XUMHYECKUE CBOMCTBA KUCIIOT brbmmorexa [OK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuorexa [JOK
MOJIY4YCHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O00011eHNEe U cCUCTEMATU3ALINS 3HAHUN httos://m.edsoo.ru/00ad9ch?
50 KontponbHas padota Ne3 o reme "OcHOBHBIE bubnunoreka [JOK
KJIACChl HEOPraHMYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIIACCHU(PUKATUU
51 XUMHYECKUX 71eMeHTOB. [loHsTHE O Tpynmax Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3axon u [lepuoanueckas
52 cUCTeMa XMMHUYecKux >nemeHToB Jl. U. Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuropl, rpymnbl, NOATPYIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIED. bubnuoreka [IOK
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M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHe AEKTPOHHBIX 000I0YEK aTOMOB
95 anemeHToB Ilepuonnueckoit cucremsr J. U bubmorexa HOK
pHOA T https://m.edsoo.ru/00adasébc
Meunneneena
XapakTeprucTUKa XUMHUYECKOTO dJIEMEHTA 110
N bubnuorexa [JOK
56 ero noJjioxkeHuto B [leproanaeckoii cucreme
https://m.edsoo.ru/00ada824
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa s
S7 a3BUTHS HAyKH U mipakTuku. [{. U bubmorera [JOK
P v P . T https://m.edsoo.ru/00ada96e
MeneneeB — y4E€HBIHN, TIEIAarOT ¥ TPAKIAHIH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
58
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 )51
OHHAT XUMIHACCKAT CBAH https://m.edsoo.ru/00adac34
60 KoBanenTHas nmoiasapHas XuMUUYeCKas CBI3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HEMoOIApHAT XUMUYECKas! CBI3b bubmmorexa [OK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crere e
TEHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUA Bubmorexa OK
peakt https://m.edso0.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmorexa OK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o reme «CtpoeHue bubnuoreka [IOK
aToMa. XUMHUYeCKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0oO01IEHNE U bubnuorexa [IOK

CHCTEeMaTHu3allus 3HaHUH

https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 PezepBHblii ypok. O0o0IICHNE 1 1 0 0 bubmuoreka [IOK
cucTeMaTu3anys 3HaHul https://m.edsoo.ru/00ad9cb2
68 PezepBHbiit ypok. O0o0IICHNE T 1 0 0 bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
9 KJIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Ne uudpoBbIe
Tema ypoxka Kontpoabubie | IlpakTHyeckue op
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 crucTeMa XuMHU4Yeckux 3yeMmenToB J[. U 1 0 0 bubmorexa IOK
o https://m.edso0.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOpPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunp xXuMuueckoi CBSA3U U THIEI 1 0 0 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel mo teme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1 0
OCHOBHBIX pa3/IeNioB Kypca 8 Kiaccay
6 Knaccugukanus XuMHUecKuX peakuuii mo 1 0 0 bubnuoreka [IOK
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PAa3JIMIHBIM IIPpHU3HAKAM

https://m.edsoo.ru/00adbcb0

[ToHATHE O CKOPOCTH XMMHUYECKON PEAKLUH.

bubmmoreka [{OK

7 [ToHsiTHE O TOMOTE€HHBIX U F€TEPOTEHHBIX
P https://m.edsoo.ru/00adbe9a
peaKIusax
[ToHsITHE 0 XUMUYECKOM PABHOBECHH.

3 @DaKTOpPBI, BIUAIOIIAE HA CKOPOCTh bubnuorexa [JOK
XUMUYECKON PEAKLUH U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XHUMHYECKOTO PABHOBECHS

9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON AUCCOIUALINH. bu6moreka [IOK

10
CusnbHbIE U c1a0ble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 Honnsie ypaBHEHHS peaKI[Ail bubmmorexa T[OK

M P https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U OCHOBAaHMIA
12 B CBETE IIPEACTaBICHUI 00 bubmorexa LOK
P = https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAITIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUNA 00 IEKTPOIUTHIECKON Eubmrorexa HOK
p p https://m.edsoo.ru/00add8b?2
IUCCOLIMAIAN
14 ITonusarue o ruaponse couen Bubmorexa OK
P https://m.edsoo.ru/00add9d4
bubnuoreka [JOK
15 O00011IeH1E U CUCTEMATH3ALUS 3HAHUN
B H https://m.edsoo.ru/00addd12

16 IIpakTtuyeckas pabora Ne 1. «Pemenne bubnuoreka [IOK
JKCIIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa

17 KonTtposnpHas padota Ne2 o teme bubnuoreka [IOK

«aﬂeKTpOJ'H/ITI/ILIeCKaH Jucconuranus.

https://m.edsoo.ru/00addecO
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XUMHYECKUE PEAKLIUU B pacTBOpax»

OO01mas XxapakTepucTUKa raJIoreHOB.

bubmuoreka [JOK

18
XHMMHUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOTYYCHUE bubmorexa LHOK
> TOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[lomryuenne consTHON KUCIIOTHI, U3ydeHHE €€ brmmorexa [OK
Y YA https://m.edsoo.ru/00ade348
CBOMCTBY»
BerarciieHus Mo ypaBHEHUSIM XHMHYCCKHAX
21 €aKIUH, €CITM OJTMH U3 PEarcHTOB JaH B bubnmorexa [JOK
PeaKtiv, A P A https://m.edsoo.ru/00ade488
M30BITKE
99 OO6mrast xapakTepucTHKa 31eMeHTOB VIA- bubmuorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUU CEPHI.
23 Haxomr;eHne Ccephbl I/I(beé COCI[I/IHCiI/IfI B bubmorexa LOK
P . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBONCTBA CEpBI
CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuoreka [JOK
24 o
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3MIECKUE bubnnoreka [JOK
1 XMMHYECKHUE CBOMCTBA, MIPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEaKIInH, JIeKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIO0co0a MoTy4eHus bubnnoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COEAMHEHUSIMU CEPBI
97 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast xapakTepUCTHKA 3JIeMEHTOB VA- bubnuoreka [IOK
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rpynmnsl. A30T, pacipoCTpaHEHHE B IPUPOAE,
¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

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

AMMHaK, ero GU3NIECKue U XUMUYECKHE

bu6mmoreka [{OK

29 CBOICTBA, MTOJYYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTuaeckas padorta Ne 3 mo Teme

30 «l?lonyquHe athHaKa, U3y4YCHHE €TO brbmmorexa [OK

. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanmre HUTPATOB U COJIEH aMMOHUS

32 B KQYeCTBE MUHEPAIBHBIX YI0OpEHUN. bubmuorexa [JOK
XHWMHUYECKOE 3arpsA3HEHUE OKPYXKaIOLEn https://m.edsoo.ru/00adf518
Cpelbl COeTMHCHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u pochopnas

33 KHCJIOTa, GU3UIECKUE U XUMHUUCCKHE bubmorexa OK

o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4eHUE
Hcnonws3oBanue GocdaToB B Ka4yeCTBE
34 MHHEPAJIbHBIX YI00peHHH. 3arpsi3HeHne bubmorexa HOK
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu

35 Yraepoa, pacipocTpaHeHHUE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUYECKHE CBOMCTBA. JKOJOTUUYECKUE bubnuoreka [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM YTIepoa https://m.edsoo.ru/00adfebe
(Iv)

37 VYrosbHas KUCHOTA U €€ CONu Bubmmorexa LIOK

https://m.edsoo.ru/00ae006¢

38 [IpakTtuyeckas padora Ne 4 o reme bubnuoreka [IOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"[lonydeHue yriekucioro rasa.
KagecTBenHas peaxiyst Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢

39 [TepBoHauanbHbIE MOHATHS 00 OPTAHUYECKUX bubnuorexa [JOK
BEILIECTBAaX KAK O COCIMHEHHUX yriiepoaa https://m.edsoo.ru/00ae054e

bubmmoreka [{OK

40 Kpemuuii u ero coequHeHUS

P 4 https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 3271a4 IT0 TEME bubmmorexa [TOK
P . https://m.edsoo.ru/00ae0bf2
«BakHele HeMeTauIbl M UX COCTUHEHUS

4 KonTponsnas pabora Ne3 no teme bubnuoreka [IOK
«BasxkHelme HeMeTalTbl M UX COSTMHEHM S https://m.edso0.ru/00ae0el8
OO6mrast XxapaKTepUCTHKAa XUMHUUECKHX

43 3JIEMEHTOB — METaJUIOB. MeTrammueckas bubnuoreka [IOK
CBSI3b M METAJIMYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nyYecKre CBOKMCTBAa METAJIIIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHYECKHH Pl HANIPSHKEHUH bubmorera [JOK

P AR P https://m.edsoo.ru/00ael156
METaJJIOB
OO6mme cnocoObl MOTYYCHHUS METAJIOB.

45 CmuiaBbl. BeruncneHnus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEaKIUi, €CIu OAUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJICPKUT MPUMECH

bubnuoreka [JOK

46 [ToHsATHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIEC METaJIbI
i https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK

48 Oxcupl ¥ TUIPOKCHIBI HATPHS U Kalus

https://m.edsoo.ru/00ael4b2
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49 [llenouHo3eMeNnbHBIE METAILIIBI — KAJIbIUN U bubnmoreka [JOK
Maraui https://m.edso0.ru/00ae15e8
50 Bakneiine coeIMHESHUS KalbLIUs bubmorexa HOK
https://m.edso0.ru/00ae15e8
51 O06001IeHe U CUCTEMAaTH3aIUs 3HAHUIMA
N N bubmmoreka [{OK
52 XKécTkoCcTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS httos://m.e dSO(])_.II’U 100261886
53 [IpaxTueckas padota Ne 6 o Teme bubnuorexa [JOK
"YKécTkoCTh BOJIbI U METO/IbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
>4 AJTIOMHHIIH https:// m.edso;.I ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keseso https:// m.edsog ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI U coyn xkene3a (I1) n bubmuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001eHNEe B CHCTEMAaTH3alKs 3HAHUT
[Ipaktuueckas padota Ne 7. Permenue BuGmiorexa LIOK
59 BKCHepH“MeHTaJILHBIX 3a/1a4 10 TeMe httos://m.eds0o.ru/00ae3ded
«Baxueimme MeTaibl ¥ UX COSAMHEHUSD)
Borurcnenus o ypaBHEHUSIM XUMHYECKUX
€aKIIMi, €CJIM OJIUH U3 PEarcHTOB JaH B
60 fl36LITKe WIu CO,HGp)KI/ITI:I)'IpI/IMeCI/I. Et?fs?;;T:;ig)lﬁ/%anNSO
BrluncIeHHs MACCOBOM JI0JIM BBIXO/A T '
MPOJIyKTa PEaKIuu
61 O06o01eHre 1 cucTeMaTr3amusa 3HaHUHA
62 KonTtponeHas padota Ne4 o teme
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«Baxuenime MeTajUIbl U UX COCIUHEHUSI

63 BemectBa u maTepualibl B TOBCEIHEBHOM 1 bubmuoreka [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEH bubnuorexa [JOK
64 1
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTHYECKUX 1 bubnuorexa [JOK
npooieM https://m.edso0.ru/00ae4270
PesepBHbiit ypok. O60011IeHNE U bubnuorexa [JOK
66 . 1
CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO
«3narensctBo «lIpocsemenue»
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«3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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