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HOACHHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHONl paboueil HporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O ILEsAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Illero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE€ XHUMHH CIY>KHUT OCHOBOM i (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpPYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (OPMHUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAyKH XMMHH Ha ONpPENeEHHOM dTane e
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.

CrpykTypa coAepkaHHUsl MPOTpaMMbl MO XUMHHU C(HOPMHUpPOBAHA 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 OpPraHU30BaHbl IO MPHUHIMIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINIONHAS (QYHKIUU OOBSCHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMUPOBAHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKHUX TOJI0KEHUM,
JOCTYNHBIX 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 TPUMEHEHUH B Yy4eOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

— (opmMupoBaHHE MHTEIUIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOM MO3HABATENbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMH), MMEIOLIUX YHUBEpPCAaJbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS U ONBIT, MOJIyYCHHBIC NMPU H3YYCHUU
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM NEATETbHOCTH B IEJSAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuMIIs U HANpaBICHHOCTH JalbHEWUIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs 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 KJIACC
IlepBoHaYanbHbIe XUMUYECKHE 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 pazjesneHus cMecen.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
3neMeHTOB. [IpocThie U ClIoXKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHas AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XMMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

®uU3NYECKUe U XMMUYECKUE SBJICHUS. XUMUYECKasi peaklus U €€ MpU3HaAKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHUYECKUX peaKIuii (COeqUHEHNUs, PAa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOM TMOCY0U, MpaBujaaMu paboThl B J1a00OpaTOpuu U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJIbl) U XUMHYECKUX (TOPEHHUE CBEYH, MPOKAJIUBAHUE
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 (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coau meau (11),
U3Yy4YCHHE CIOCOOOB pa3/ieNieHus] CMECE: C TOMOIIbI0 MarHuTa, (UIBTPOBAHHME,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHUE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpPOCTOe
BemiecTBo. HaxoxkaeHue kucimopojia B Mpupojie, (PU3MUECKUE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kwucinopoma. CrocoObl
MOJIYYEHUs KHUCIOpoJa B JadOpatopuu H OpoMbIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupoje. O30H — autoTponHas MoAUGUKAIIHS KUCIOPOIa.



TeroBoil >P(peKT XUMUYECKON peakluu, TEPMOXMMHUYECKUE YpaBHEHMS,
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, (Gu3MUecKue W XUMUYECKHUE CBOWCTBA, NPUMEHEHHE, 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 10Jis BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
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:  coyieoOpa3ytoniue (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHMH: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHU. PU3MYECKHE U XUMHUUYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa coseil. @uszndeckrue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE OIPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOMCTB Bojiopoja (rOpeHHe), B3auMojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJIIaMHU
(HatpuieMm ©  KaiblieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieqoBaHue OoOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIMYHBIX  KIJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,



u3yueHue B3aumojeiictBus okcuga meau (ll) ¢ pacTBopoM cepHOW KHCIIOTHI,
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.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBIE U IIEJI0YHO3EMEIIbHbIE METaJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonuueckoit cuctembl xumuueckux snemeHToB /. . Menneneea. Ilepuoabl
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. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOJAM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. llOHHas CBS3b.

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

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCIOT W WIEJIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIIOJIb30BaHME KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX



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

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIH (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJW3, CHUHTE3, KiIaccu(uKausa, TEPUOJUIHOCTh, HaAOIIOCHNE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PAMOAKTHBHOCTH, MOJIEKYNA, JCKTPUUYCCKUN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIECTBA, ra3, (PM3UYCCKUE BEIUYHMHBI, ¢IHMHHIIBI
U3MEpEHUs, KOCMOC, TUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

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

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHUU CBOWCTB
XHMHYECKUX DJCMEHTOB TIEPBBIX TpPEX TMEPHOJOB, Kajaus, KajdbllUd W UX
COCIMHCHWIH B COOTBETCTBHHM C TIOJIO)KCHHEM J3JIEMEHTOB B Ilepuoaudeckoit
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 BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJAaccaM HEOPTaHMYEeCKUX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaius XuMUYeCKUX peakuii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MECHEHHIO CTETICHEW OKUCICHUS XMMHUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTE€HHBIX U TeTEePOreHHBIX
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 peaKLuu. CocraBnenue YpaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens aucconumanuu. CUIbHbIE U C1a0bIe SIEKTPOTUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEH.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anamasa), CIOXKHBIX BEIECTB
(x;mopua HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCAa AMCCOLMALMU KHUCJIOT, IIEJIOYER U COJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MAaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK ~ TPOTEKAHUS  peakuuid HWOHHOro  oOMeHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKeHHUs, COSTUHEHUS), PaClO3HAaBAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEAKIUMA HAa HOHBI, PEUICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha NPUMEPE  XJopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyuyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUPUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOOpOA, CTpoeHue, pundeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKHe © XHMHYCCKHE CBOWCTBAa (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalnue B OCHOBE MPOMBIIICHHOTO CIOC00a TONYYeHHs] CEepPHOW KHCIIOTHI.
[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,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEAOTBPAILCHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MoJlydeHue u npumeHenue. Coiau aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHEe U XUMUUYECKHUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonp3oBanne HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpYXkKalolel cpeibl COEIUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOuYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu pocdopa, puznueckue M XMMHUECKHE CBONCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUS.  YTJIepoi,  aJUIOTPOIIHbIE
MoauUKAIMK, PACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriaepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIeMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, 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, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, TPUPOIHBIN 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 W XUMHUYECKHE CBOWCTBA, TOJYUYCHHE U
npumeHenne. CoenuHeHHWss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, *ene300eToH. [IpobaeMpl 6€30MacHOTO HCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHUCIOTHI,
MPOBECHNE KAUeCTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  coequHEHMsIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIJICHHE C (DU3MUYEeCKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIeOMaTepuanoB), o0pa3amMu a3oTHBIX U (PocPopHBIX ya0OpeHUid, MoTydeHue,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U ¢GochaT-uOH U U3YUYEHUE 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 YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPONYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIBbHBIX
3az1a4 o teMe «BakHelne HeMeTaJuIbl U UX COCTUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnoynoxeHuss B llepumogmueckoil cucreme xumuyeckux osiaemeHtoB [[. .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainyeckasl CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  ODJNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne ' XUMMUYECKHe CBOMCTBA MeTauioB. OO01ue
CIOCOOBI TIONY4YeHHsS] MeTayioB. [loHATHE O KOPPO3WMH METAUIOB, OCHOBHEIC
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€HHME HMX aTOMOB, HaXOXJICHUE B IPHUPOJIE.
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 ainemeHtos JI. M. Menneneesa, crpoeHue
MX aTOMOB, HAaX0XJI€HUE B IIpupojae. PU3nuecKkne U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
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. MenaeneeBa, CTpOEHHUE aTOMa, HAXOXJAEHUE B mpupoae. Du3UYECKUE HU
XUMUYECKHE CBOMCTBA xelne3a. OKCUabl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOWMCTBAMH, HW3y4Y€HUE  pE3yJIbTAaTOB  KOPPO3UU  METAIIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HCIIOJIb30BaHHWE  BHJIEOMATEPHANOB), MPHU3HAKOB MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MArHUs, KajblWs, aJlOMUHUSA, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHME U ONMKCAHKE MPOLIECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpusA, Kaiusg ¢ Kajdblus (BO3MOXHO HCIOJIb30BAaHUE
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

BemiectBa m marepuansl B IOBCEIHEBHOW JXHW3HU 4YeJOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoinb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkalllel cpenbl (IpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooaem.

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, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIacCHPUKAIUA, MEePUOJIUIHOCTh, HaOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBIICHHUE, ITaPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MaTePUAIIbI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JHAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, ColHIIE.

buonorus: dortocuHTe3, nprxanue, Ouocdepa, IKOCUCTEMA, MHUHEPATLHBIC
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 OBIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA€¢ OOyYCHHUS XUMHUHU B €IUHCTBE Y4eOHOH W
BOCIIUTATEIIbHON JICSITCIIBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHCKUMMU
COLIMOKYJILTYPHBIMH M JIYXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMH, IPHHSITBIMH B
oOIIecTBe MpaBWIaMH M HOPMaMH IIOBEJICHHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHMS, CAMOPA3BUTHS U COLMATU3AIMH 00yUYatOIIUXC.

JIM4HOCTHBICE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuXcs
PYKOBOJICTBOBATbCS ~CHCTEMOW TO3UTHUBHBIX IICHHOCTHBIX OPHCHTAlMA M
pacHIipeHne ONbITa ICATEIHFHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA

IIEHHOCTHOT'O OTHOIIICHUS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUICCKOMY
U HAYYHOMY HACJICIAWIO0, TIOHMMAaHUS 3HAYCHHS XUMHUYSCKOW HAyKH B IKHU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(POpPMAIHEH O
MEPEOBBIX JOCTHKCHUSIX W OTKPBITHUSAX MHPOBOM M OTCUSCTBCHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U 0OIIIECTRa;

2) TPaKAAHCKOT0 BOCIIUTAHUSA:

MPEACTaBICHUS O COIUAIBHBIX HOpPMax M IPaBHIaX MEKIMYHOCTHBIX
OTHOIIICHHHA B KOJIJICKTHBE, KOMMYHHKATHUBHOM KOMIICTCHTHOCTH B OOIIECTBCHHO



MOJIE3HOW,  y4eOHOMCCIEeNOBAaTENbCKOW, TBOPYECKOM M JAPYrMX  BHJAxX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW MESITEIHHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATENIBHBIX 3aJ]lay, BBIIOJTHEHUN XUMHUYECKUX
AKCTIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
M B3aUMOIIOMOINM B Tpollecce HITOW Yy4eOHOU JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEACHHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUU
HPABCTBEHHBIX Y TPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE MU XMMHYECKOW pEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKW W COCTABISIONINE
OCHOBY JIJIsl TIOHMMAaHHS CYIIHOCTA HAay4YHOW KapTHUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOAbI, B3aUMOCBA3AX YEJIOBEKA C
IPUPOJHON CPeIoH, O POJIU XMMHUU B O3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAMIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJIUMBIC IJii OOBSCHEHHUS HaOII0JaeMbIX IPOIIECCOB U SIBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YHUTATEIBCKOW KYJBTYPhI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4EOHBIMHM TEKCTaMH, CIPABOYHOM
JUTEpPaTypor, JOCTYIIHBIMA TEXHUYECKUMHU CPEJACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caM0O0Opa3oBaHWIO, IPOCKTHOM U  HCCIIEIOBATEIIbCKOMN
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJIICHHOCTH M yYPOBHsS OOy4YeHUS B
JIaJIbHEUIIIEM;;

4) popMHupOBaHHUS KYJIbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHE IIOCICIACTBUU H
HETPUSATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KyPCHHS),
HEOOXOIMMOCTH COOJIOJCHUS TPaBWI OE30MaCHOCTH TMPH  OOpaIeHUU C
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K MPAKTUUECKOMY M3y4YEHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
YBAKEHUE K TPYAy M pPe3yJbTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHUCJIE HaA
OCHOBE NPUMEHEHHS] NPEIAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYaIbHON TPAEKTOPUH MPOJODKEHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIEIHOM Mpo(ecCHOHaNBHON AEATEIBHOCTH M Pa3BUTU HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTH QIalITHPOBATHLCS B MPOPECCHOHAIBHON CPelie;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



HKOJIOTMYECKH 1EJ€CO00pa3HOE OTHOILIEHHWE K MPUPOJE KAK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyILECTBOBAHMS, IOHMMAaHUE LIEHHOCTH 3J0pOBOrO U
O0e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(U3MYECKOMY U TCUXMYECKOMY 3/J0POBBIO, OCO3HAHHME IEHHOCTH COOJIOJAEHUS
npaBu1 0€30MaCHOTO MOBEJAEHUS MPHU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYaLIUX,
YTPOKAIOIINX 3J0POBbIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTHU TPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYEHUH XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOLIEH NMPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HAHMS TIJ00aJbHOrO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M MyTe UX peuieHus MOCPEACTBOM METOJO0B XHUMHH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYUMbIE IS
dbopMupOBaHUST MHUPOBO33pEHHUs OOIIEHAy4YHblE TMOHATHUA (3aKOH, TEOpus,
NPUHIINI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYE€OHBIX TMpeaMeTax M IO3BOJISAIOT Ha
OCHOBE 3HAHHMH M3 ITUX MPEAMETOB (POPMHPOBATH MPEICTABICHHUE O IIEJIOCTHOM
Hay4YHON KapTHHE MHUpa, U YHUBEpCcajbHble yUeOHbIE NEHCTBUS (I103HABATEIIbHBIC,
KOMMYHUKATUBHBIE, PETYJISATUBHBIE), KOTOpbIE 0O€cIeuuBaloT (popMHUpOBaHUE
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 XUMHYECKHUX IOHATUH (BBIACIATH MX XapaKTEpHBIE
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSA3b C JPYI'MMH IOHSATHSAMH), UCIOJIB30BATh
MOHATHUS 711 0OBSICHEHHUS OTACNBHBIX (DAKTOB U sIBJIEHUI, BEIOWPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(UKALMKM XUMUYECKUX BEIIECTB M XUMHUYECKHUX pEeakiui,
YCTaHaBIMBAaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3yYEHU,
CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHAYKTHUBHBIE, NEIYKTUBHBIE, [10 AHAJIOTUN),
JIeJIaTh BBIBOJBI U 3AKITFOUECHMUS;

YMEHHE TMPUMEHATh B NPOLECCE IMO3HAHUSA TNOHATHS (IPEIMETHBIE M
METaIpeIMETHBIE), CHMBOJIIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJEIbHbIC MPEICTaBICHUS —
XUMUYECKUI 3HAK (CUMBOJI d3JIEMEHTa), XUMHYecKas ¢GopMmyia U ypaBHEHUE
XUMHYECKOW peaKklUu — MNPU PELIEHUH Y4eOHO-IT03HABATENIbHbBIX 337a4, C YYETOM
3TUX MOJEIBHBIX MPEJCTaBICHUN BBISABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKH U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUH,



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

Bba3oBble ncciaenoBare/ibCKue 1eiicTBUS:

yMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a Takke B KadeCTBE OCHOBBI JJIsi (DOPMUpPOBAHUSI THUIOTE3BI IO
MIPOBEPKE MPABMWILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

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 OMBITA, UCCIEIOBAHMS, COCTABIISITh OTYET
0 MpojieraHHoMi pabdore.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOHMpaATh, aAHAIWU3UPOBATH U HWHTEPIPETUPOBATH HH(POpPMAILHIIO
pa3IUUHBIX BUJOB U (OPM TPEACTABICHUS, MOTy4aeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobust, pecypchl MHTepHETa), KPUTUYECKH OILICHHUBATH MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHUE MPUMEHSATh Pa3IMYHbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK ¥ COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMUMBIX MJIS BBITIOJHEHUS
y4eOHBIX M MMO3HABATENBHBIX 3a7a4 ONPeeIEHHOr0 TUIA, MPUOOPETEHNE OTbITa B
00JaCTH  MCTOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIIOIB30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANBbHYIO (POpMY IpescTaBiieHrus nHOopMaluu u
WUIIOCTPUPOBATh PEIIAEMbIE 3a/aud  HECIOXHBIMU CXEMaMH, JHUarpaMMamu,
npyrumMu popmamu rpaduku U ©X KOMOMHAIIUSMU;

yMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce y4eOHOM W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MHMOPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOIHON
Cpepbl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

yMEHHS 3aJaBaTh BOMNpPOCH (B XoAe Jauaiora U (WIM) AUCKYCCHUH) IO
CyIIECTBY  OOCyXmaemMod TeMbl, (OpMyIHpOBaTH CBOM  IPEIJIOKCHUS
OTHOCHUTEJIbHO BBIMOJHEHHS TPEAJIOKEHHON 3a7a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  I[O3HABAaTEJIbHOM
NEATeIbHOCTH B YCTHBIX U TMHUCbMEHHBIX TEKCTax; JelilaThb MPEe3eHTalUI0
pPE3YyIAbTATOB BBHIMOJIHEHUS XUMHYECKOI0 SKCIEpUMEHTa (Ja0OpaTOpPHOTO OIbITA,
1a00paTopHOU pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO IPOEKTA);

yMEHUS Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM U MCCIENOBATEIIbCKOW  JIEATEIbHOCTHM  MpPU  PEIICHUU



BO3HHUKAIONIUX MpoOJieM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB U COTJIACOBAHMS
no3univii (00CyX aeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOpPJIUHAIUS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLECHKE KayecTsa
BBITIOJTHEHHOM PabOTHI U ApYrue).
PeryasiTuBHbIE YyHHBepCAJIbHbIEC Y4eOHbIe 1elCTBHS:
YMEHHE CaMOCTOSITEJIBHO OMNPEAEATh LEIU NESITEIbHOCTH, IJIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
MO3HABATEJILHBIX 3a7a4y, CAMOCTOSITEIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUUA C YYETOM
MOJIYYEHUsI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSX,
OIIEHUBATh COOTBETCTBHUE IMOJYYEHHOrO pE3yJbTaTa 3asBICHHOW €U, YMEHUE
UCIIOJIb30BATh U AHAJIM3UPOBATh KOHTEKCTHI, MIPE/IJIaracMble B YCIOBUHU 3aJaHUI.
NNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 0053aTEIBHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoi,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS Hay4dHbIE 3HAHUS, YMEHUS M CIIOCOOBI
NeHCTBHM, crenudpuyueckue s MpeaMeTHOM obnactu  «XuMHUs», BHUIbI
NEATENIbHOCTA 0  MOJIyYEHMIO HOBOI'O  3HAHHWs, €ro HWHTEPIpETalny,
IpeoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.
K xoniy o6yuenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
® DpACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHUM: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh
(omHOpPOJHAsE U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASL aTOMHAsl U
MOJIEKYJIIpHAasl Macca, KOJMYECTBO BEILIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsI XUMHYECKOTO 2JIEMEHTa B COSAMHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMUYECKasi pPeaKius, KiIacCU(UKAIMSA pPEaKIUi: peakiuu
COCMHEHUS, pEaKUUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUuu
oOMeHa, K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIIOBOU A(DEKT peakium,
SAIpO aToMa, BJEKTPOHHBIM CIIOH aToma, aTOMHash OpOuTa b, paauyc
aToOMa, XMMHMYECKAsl CBSI3b, MOJSIPHAS M HEMOJSIPHAs KOBAJIEHTHAS CBSI3b,
VOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI1 BEIIECTBA
(MpoLEeHTHAsI KOHLIEHTpAIIKsl) B PaCTBOPE;

® JWUIKOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHWYECKUX TMOHSATHU H
MPUMEHSATH 3TU NOHATUS MPU ONKMCAHWH BEIIECTB U UX MPEBPALICHHU;

® CMOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [Ji CoOCTaBieHus Gopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;



® OIpeeisaTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKWCIEHMSI  BJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIMHEHUH IO
dbopmynaM, BHUJ XUMHYECKOW CBsI3U (KOBAJICHTHasT W HOHHas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepuoamueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh TMOHMMAaHWE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT uUX mojoxkeHus B [lepuogmdeckoit cucteme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO yU€HHsI, 3aK0OHa ABOTAIpO;

® OINHUCHIBaTHh M XapakTepuzoBaTh TabauuHyo Qopmy Ilepuoanueckoii
CUCTEMbl XUMUUYECKHUX DJIEMEHTOB: pa3jiuyaTh T[OHATUS «TJIaBHAs
noarpynna (A-rpymnma)» u «mnodounas noxarpymnmna (b-rpymnma)», maneie u
OoJIbIIIEe TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabnune «llepuoguyeckas cucrema xumMuueckux odiemeHToB [[. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUST aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sjipa, o0Iee YUCI0 FIEKTPOHOB
U pacipeesICHUE UX MO AJIEKTPOHHBIM CII0SIM);

e KiIaccu(PUIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XUMUYECKHE peakuuu (M0 YHCIy M COCTaBy YYACTBYIOLIUX B pEaKUUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

® [POrHO3UPOBATH CBOKCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX IMPEBpALCHUA B
Pa3JIMYHBIX YCIOBUAX;

® BBIUUCIATH OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIO XUMHUYECKOro »JjeMeHTa 1o Qopmyne
COEIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

® [PUMEHSITHh OCHOBHBIEC ONEPALMHU MBICIUTEIBHON NEATENbHOCTA — aHAJU3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3allHio, KiIacCH(pHUKAIUIO,
BBISIBIICHUE MPUYMHHO-CJIEJICTBEHHBIX CBA3€M — MJi1 U3Yy4YEHUSI CBOICTB
BEIIECTB W XHUMHYECKUX pEAKIUH, ECTECTBEHHO-HAy4YHbIE METO/bI
NMO3HAHUS — HAONIONCHHWE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHbIN U MBICJICHHBIN);

e cCle/loBaThb  MpaBWwiaM  IOJIb30BaHMS ~ XMUMHUYECKOW  MOCYAOM U
1a0opaToOpHbIM 00OpYJOBaHMEM, a TakXKe IMpaBuUiIaM OOpaIlleHUs C



BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOTHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OMBITOB MO TMOJYYEHUI0O U COOUPAHUIO
razoo0pa3HbIX BeHIECTB (BOJOPOJIa M KHUCIOPOJA), HPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JOJIEW PaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBaTh M MPOBOAUTH  XUMHYECKUE  DKCICPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHAUKATOPOB
(makmyc, dheHondTaneut, METUIOPAHX U IPYTHE).

K koHiry o0ydenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TIOHSATHUH: XUMUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BaJE€HTHOCTh, D3JIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakivs, XUMUYECKasl CBS3b, TEIJIOBOU 3¢ deKT
peakIuu,  MOJib,  MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIUTUYECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTaJiu3aTop, XWUMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pPEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKUCITUTEb,  BOCCTAaHOBHUTEIbh, OKHCJIEHHE U  BOCCTAHOBJICHHE,
aJIoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTaJInyeckas), KpUCTajuInueckas pemérka, KOppOo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH H
NPUMEHATH 3TH HOHITUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

® KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

® OIpEeAeisaTh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUUYECKUX 3JIEMEHTOB B
COCMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COeIWHEHUW 1o ¢GopMmyrnaMm, BHI XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYeCKUX
COCIMHEHHUSX, 3apsijl UOHA 10 XUMUYECKON (dopmMyIe, XapakTep cpeabl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKON
PEIETKH KOHKPETHOT'O BEUIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. . MenpaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabmmmunyto ¢opmy [leprmomnyeckoit CUCTEMBI XMMHYECKHX AJIEMEHTOB:
paznuyath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynna)», wmanbsle u OOJbIIME TEPUOABI, COOTHOCUTH
0003HAaUYCHHUS, KOTOpbIE MMEIOTCA B MEPUOAMYECKOM TabmuIe, ¢



YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj fAnapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpesieieHue HMX MO DJJIEKTPOHHBIM CJOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB SJIEMEHTOB M MX COEJUHEHUI B
npeaenax MajiblX MePUOJ0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PUIIUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPraHUYECKHUE BEIECTBa,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME W CHeHUPUUECKHE XUMUYECKHUE
CBOMCTBa TIPOCTHIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMALIMM  KHUCIIOT,
eJIoued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEaKIIU HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKIni;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUA,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

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

coOmoaTh  TMpaBWja  TMOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOW U
nabopaTopHbIM  000pYyIOBaHMEM, a TakkKe TpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH,  MOJATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, cuiIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUSI U WOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

MIPUMEHSITh OCHOBHBIE OIEpAllMd MBICIUTEIbHOU AESTEIbHOCTH — aHAIU3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMAaTH3aIlMI0, BBHISIBICHUE



MPUYUHHO-CJICICTBEHHBIX CBS3€d — i1 M3YyYEHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX pEaKIii, eCTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJI0/ICHNE, WU3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHBbIA U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM NMPOrpamMMblI Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHelilue npeacTaBuTe Il HEOPraHUYeCKUX BellleCTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [Tonsitue o 8 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edso0.ru/7f41837¢c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
XUMHYECKas CBSA3b.
3.2 OKI/ICJII/IG’EGJ?BH(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHTEJBHBIC PEAKIIHU
bu6moteka [IOK
Hroro mo pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
[MPOI'PAMME
9 KJIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrrpoasmsie | Tpakruueckume (undgposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI pecypes:
Pa3znea 1. BemecTBo 1 XUMHYeECKHEe peaKIun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnuoreka [IOK
11 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK
peakuui https://m.edsoo.ru/7f41a636
1.3 DNEeKTpOIUTHYECKAs: JUCCOLUALUS. 8 1 bubnuoreka [IOK



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

XUMHUYECKUE PEAKIIMU B paCTBOpax

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

Hroro no pazneny 17
Pasznea 2. HeMeTa/lsibI M MX COeAMHEHUS
21 OO6mast XxapakTepuCTUKAa XUMHUYECKHUX 4 bubnuoreka [JOK
' anemeHTOB VIIA-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
ry | e :
' PYHIIBL. 2-Cp https://m.edso00.ru/7f41a636
COEIUHEHUS
vy | e |
. JIEMEHTOB -TPVIIIIEL. T, U UX
pyn p https://m.edso0.ru/7f41a636
COEIUHEHUS
y ;)(imz:{ X:pélli(/szI/ICTI/IKa X:IIMI/Ie‘-IeOCKI/IX . BuGmorexa LIOK
. JIEMEHTOB -rpyIsl. Yo u
N pyH Pox https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHEHUS
Hroro mo pazgeny 25
Pa3znen 3. Meraiibl M X cOeANHEHHUS
bu6mmoreka [JOK
3.1 006 7 4
HIHE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxxseimne MeTajuIbl 1 UX COSIUHEHUS 16 bubmmorexa [JOK
' a https://m.edso0.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
4.1 B TBA U MAaTEPUAIIBI B )KU3HHU YEIOBEKA 3 bubmotexa [JOK
' etee P 3 IoBe https://m.edso0.ru/7f41a636
Wtoro mo pazneny 3



https://m.edsoo.ru/7f41a636
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PesepBHOE BpeMms 3 bubmmorexa LIOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 4 7
MNOYPOYHOE IIJNTAHUPOBAHUE
8 KUIIACC
Koun4yecTBo yacos
Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoasu IIpakTuyeck
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
ble paboThl ue padoTbl
[Ipeamer xumun. Posie XMMUM B )KU3HH YEIIOBEKA. 1 bubnuoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
[TonsiTHEe 0 MeTOAaX MO3HAHUS B XUMUHU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
IT 6ota Ne 1 «I1 0
et I . Bk
patop P part https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
Yucteie BemecTBa 1 cMecH. CriocoObl pa3ieeHus 1 bu6mmoreka [JOK
cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2 «Pa3nenenue cmeceit bubnuoreka [JOK
. 1 1
(Ha mpEMeEpe OYUCTKH MTOBAPECHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
ATOMBI 1 MOJIEKYJIbI 1 bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XMUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocTeie U CI0KHBIE BELIECTBA 1 bubnuorexa [IOK



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
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https://m.edsoo.ru/ff0d2a6¢

bubnuoreka [IOK

9 ATOMHO-MOJIEKYISPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. XUMUYECKas
10 ¢dopmyna. BaneHTHOCT aTOMo;II XAUMUYECKUX Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHocuTenpHas atToMHas Macca. OTHOCUTETbHAS bubmmoreka [{OK
11
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMWYECKOTO 3JIeMEHTa B bu6mmoreka [{OK
COEIMHEHU U https://m.edso0.ru/ff0d350c
bu6moreka [IOK
13 KomuuectBo BemectBa. Mouib. Mossipaast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XMMUYECKHE SBJICHUS. XUMUYeCKas bu6moreka [IOK
peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycinoBUs MPOTEKAHUSI XUMUYECKHUX bubnuorexa [JOK
peakuuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHUE bu6mmoreka [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konmyecTBa, MacChl BEIISCTBA 110 bu6mmoreka [JOK
17 .
yYpaBHCHHUSAM XHUMUYECKHUX PEaKIIHii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuIecKuX peakiuii bu6mmoreka [JOK
(coenuHEHHS, PA3IIOKEHHS, 3aMEIEHuUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-PHIUMKIIONIEUCT. bu6mmoreka [JOK
O00011IeHrEe U cUcTEMATH3aWs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponeHast padota Nel no treme «BermectBa u bubnuoreka [IOK
XUMHYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocTaB Bo3ayxa. bubnuorexa [IOK

KI/ICJIOpO,Z[ — JJICMCHT U ITPOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/ff0d448e
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dusnuecKkue 1 XMMUUECKHE CBOMCTBA KHCIIOPOa

22 (peakuu oxucienus, ropenune). [lonsrue 06 Brbmiorexa LIOK
’ https://m.edsoo.ru/ff0d4614
OKCHIaX
93 CriocoOBI MmoTydeHus: KUCII0po/ia B 1abopaTtopuu U bubnuoteka [JOK
MPOMBIIUICHHOCTH. [IpuMeHeHre Kuciopoaa https://m.edsoo.ru/ff0d497a
TenmoBoii 3 PEeKT XUMUIECKON pPEaKIINH, IOHITHC
24 0 TepMOXI/IM(fI(}I)eCKOM ypaBHeHI/II/Ip 3K3I(I)- u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
o5 TonnuBo (He(dTh, yroas U MeTaH). 3arpsi3HeHne bubnuorexa [JOK
BO3J1yXa, CIIOCOOBI €ro MPeI0TBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
26 [IpakTueckas padota Ne 3 no teme «llomyyenue u bubnuoreka [JOK
coOMpaHue KKCI0POIa, U3yIeHHE €r0 CBONCTB» https://m.edsoo.ru/ff0d4ae2
97 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 ®uU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIOPO/IA. bu6mmoreka [IOK
[TpumMenenue BoopoIa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCHOTAX U COJAX bubmorexa LIOK
https://m.edsoo.ru/ffod50d2
30 Crioco0pl MoTy4eHus BOAOPO/1a B JJA0OpaTOPUH bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas paborta Ne 4 o teme «llomydenue u bubnuoreka [JOK
31 .
coOupaHue BOIOPO/Ia, H3yUECHHE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
. " bubmuoreka [JOK
32 MousipHbiii 00BEM ra3oB. 3akoH ABOTAIPO https://m.edsoo.ru/ffod542e
Brruncnenust 00bEmMa, KOIMUECTBa BEllecTBa ra3a
33 0 €T0 U3BECTHOMY KOJMYECTBY BemeTTBa WIn bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
00BEMY
34 Beruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO bubnuorexa [IOK
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peakinKy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUMN

https://m.edsoo.ru/ff0d5708

ra3oB

35 dusuyeckre U XUMHUYECKUE CBOMCTBA BOJIbI bubmmorexa [IOK
https://m.edsoo.ru/ff0d587a

. bubamnoreka LIOK
36 CocraB ocHoBanuii. [ToHsTHE 00 HHIUKATOPAX https:// m.edsci.ru/fde59e2

37| movacunueme peoraops. Macoosss o biorera LIOK
BeIILECTBA B pacTBOpE https://m.edsoo.ru/ff0d5b40

0

B | dipmoremene prsopen s ompereréo bumiorera LIOK
MacCOBOM JI0JI€N PaCTBOPEHHOIO BEIIECTBA» ttps://m.edso0. ru/fHd5eba

39 KonTponbnas padora Ne2 no teme «Kucnopo. bubnuoreka [IOK
Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccu(UKaIus, HOMEHKIATypa bubmorexa [IOK
https://m.edsoo.ru/ff0d664e

41 [Tonydyenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XuMU4eCKe CBOWCTBA OCHOBAHUI bubmuorexa LIOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccuduxaiiysi, HOMEHKIATypa Bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue u XuMU4eCcKre CBOMCTBA KUCTIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2

46 Conu (cpemHue): HOMEHKIIATypa, COoCOObI bubmuoreka [JOK

MOJIYYCHHA, XUMHUYCCKUC CBOICTBaA

https://m.edsoo0.ru/00ad9474
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[Ipaktudeckas padora Ne 6. Pemenue

47 SKCIIEPUMEHTANIbHBIX 3aa4 110 TeMe «OCHOBHbBIE bubmmorexa [TOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAaHMYCCKUX COCAMHCHUIDY
48 I'enernueckas cBsi3b MEXAY KilaccaMu bubnuorexa [JOK
HEOPraHWYeCKUX COCITUHCHUI https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O06o001IeHe U CUCTEMAaTHU3aIUs 3HAHUMA httos://m.eds0o.ru/00ad9ch?
50 Kontponsnas padora Ne3 no teme "OcHOBHbIE bubnuorexa [JOK
KJIaCChl HEOPraHUYECKHUX COCTUHCHHIA" https://m.edso0.ru/00ad9ela
[TepBbie MOMBITKH KIACCH(UKAIIUTH XUMHYECKUX
o1 3J1epMeHTOB. [lonsitue o rp(f/nnaz CXOJHBIX bubamorexa LIOK
https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
59 [Tepnoanueckuit 3akoH u [lepnoanueckas cucrema bubnuoreka [IOK
xuMHueckux 3aemMeHToB JI. Y. Menpaeneena https://m.edsoo.ru/00ada52c
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI Bubnuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIED. bubnuorexa [JOK
W3oTormsl https://m.edsoo.ru/00ada342
CtpoeHue 3IEKTPOHHBIX 000JI0UYEeK aTOMOB
55 BJ'IepMeHTOB HepI/E)z[quCKoﬁ cucremsl J[. U. bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
Menneneesa
XapaKTepuCTHKA XUMHUYECKOTO 3JIEMEHTA I10 €0
56 noioxcelfmo B [lepuoanueckoii cucreme /1. W. bubmorexa [JOK
https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproaudyeckoro 3akoHa JIsl pa3BUTHS
57 HayKH U npaKiHKfI. I N MeHneneeﬂB —pyqéHLIﬁ bubnmorexa HOK
’ https://m.edsoo.ru/00ada96e
MeJaror u rpaxaaHuH
58 DNEKTPOOTPULIATEIHHOCTh ATOMOB XMMHYECKHUX bubmuoreka [JOK
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AIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuieckast CBsI3b 1 Bubmuotexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas moJyisipHasi XkMU4eCKas CBSI3b 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenoJsipHas XMMUYECKas CBSI3b 1 brbmiorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuotexa [JOK
62 Crenetib OKHCICHHIS 1 https://m.edsc]i).ru/OOadae28
63 OKHCIUTETEHO-BOCCTAHOBUTEILHBIC PEAKITHH 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
64 OKHCIIUTEN U BOCCTAHOBUTEIIH 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adb076
65 Kontponbras padorta Ne4 o reme «CtpoeHue 1 1 bubnuorexa [JOK
aToMa. XHUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PeseprubIit ypok. O6001IeHNE U CHCTEeMaTH3aIIH 1 bu6mmoreka [IOK
3HAHHUN https://m.edsoo.ru/00adb33c
67 PesepBubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1 bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
68 Peseprubiit ypok. O6001IEHNE U CHCTEeMaTH3AIIH 1 bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 6
9 KJIACC
Ne Tema ypoka KoanyecTBo yacos DJIeKTpOHHbIe N (ppoBbIE
n/m Beero | KoHTpoubH IlpakTuyeck | oOpasoBaTejbHbIE
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ble padoThI He padboTsbl pecypcsl
1 [lepuoanueckuii 3akoH. [leproauueckas cucrtema bubnuorexka [JOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB bubnuorexa [JOK
XAMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKUX bubnuotexa [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMu4yeckoil CBSI3U U THIIEI bubmmoreka [{OK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme «IloBTopenue u
5 yTIIyOJIeHHE 3HAaHWW OCHOBHBIX Pa3JIeloB Kypca 8 1
KJ1acca
5 Knaccudukanus XuMuueckux peakiui 1mo bu6moreka [IOK
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XMMUYECKOUN PEaAKIINU. bubnuorexa [JOK
[ToHsITHE 0 TOMOT€HHBIX M T€TEPOTCHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI,
8 BIIUSIIOLIUE HA CKOPOCTh )I()I/IMquCKoﬁ peaxuni u bubmorexa LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
9 OKHUCAUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubmorexa LIOK
https://m.edsoo.ru/00adcade
10 Teopust >neKTPOTUTHUECKOMN AUCCOIHAIINH. bubnuoreka [JOK
CuIibHBIC U CITA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHMS peakuuii bubnmorexa HOK
https://m.edsoo.ru/00add448
12 XHMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUM B bu6mmoreka [JOK

CBCTC Hpe,[[CTaBJ'ICHI/Iﬁ 00 BHeKTPOHHTquCKOﬁ

https://m.edsoo.ru/00add5d8
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Jucconrannuu

XUMHYECKHUE CBOMCTBA COJIEU B CBETE

13 MIPEJICTABICHUHA 00 ICKTPOIUTHYECKOM bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JIMCCOIIMAITIT
14 [TonsiTue o ruaponn3e coJien bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O06o001enre U cucTeMaTru3aus 3HaHU htts://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1. «Pemenue bubnuorexa [JOK
16
IKCIIEPUMEHTATLHBIX 33129 https://m.edsoo.ru/00addbfa
KonTtponpHas padota Ne2 o teme
17 <<3J’IGII()TpOJ'H/ITI/E-IeCKaSI JUCCOITHAITUS. XUMUUYECKHE Bubnuorexa LIOK
https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 OO6mrast XxapaKTepUCTHUKA TAJIOTEHOB. XUMHUUYECKHE bubnuotexa [JOK
CBOWCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XinopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6moreka [IOK
CBOWCTBA, MMOJTy4CHHE, IPUMEHCHHE https://m.edsoo.ru/00ade104
20 [Ipaktuueckas padota Ne 2 o reme «llomydenne bubmuoreka [JOK
COJISTHOM KUCIIOTBI, H3y4CHHE €€ CBOMCTB https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHeHUSIM XUMHUYECKUX bubnuoreka [JOK
PEaKIMii, €CIIM OJMH U3 PEareHTOB JaH B H30BITKE https://m.edsoo.ru/00ade488
bubmuoreka [JOK
22 O6mas xapaktepuctuka aneMeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnnoTponHsie Moaupukanuu cepsl. Haxoxnenue
23 cepel Hpeé coeI[HHjHSI)ﬁ B Spnpoz(r;. XI/IMI/IqefKI/Ie bubnmorexa HOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cephl
24 CepoBosiopo, cTpoeHue, (pu3ndecKue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KHCIIOTa, (PU3HUECKUE U

bubmuoreka [IOK

25 XUMHUYECKHE CBONCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
26 IIPOMBIIIJIEHHOTO CII0CcO0a MOTy4eHus: CEpHO bubnuorexa [JOK
KUCJIOTBI. XMMHUYECKOE 3arpsi3HEHHE OKPYKaIOIIeH https://m.edsoo.ru/00adec8a
Cpeabl COeAMHEHUSIMH CEPBI
97 Borunicnenue MaccoBoi 10J1M BBIXO/A MTPOIYKTa bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adec8a
OO01as XapakTepUCTUKa AIEMEHTOB V A-TpYIIIBI.
28 A3(I>Ii paCEPOCTgaHeHI/Ie B TIpUpOJIC Q)Hsnzzzxne u brbmiorexa LIOK
’ y ’ https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOCTBA
AMMHaK, ero pu3ndecKkne 1 XUMUIECKHUE CBOMCTBA, bu6moreka [IOK
29
MOJIyYeHHEe U IPUMEHECHHUE https://m.edsoo.ru/00adf004
30 [Ipaktuueckas padota Ne 3 mo teme «Ilomydenne bubnuorexa [JOK
aMMHaKa, U3y4eHHEe €ro CBONCTBY» https://m.edsoo.ru/00adf180
31 A3oTHas KucaoTa, e€ GU3NIeCKue U XUMHUIECCKUE bubnuorexa [JOK
CBOMiCTBa https://m.edsoo.ru/00adf306
Hcnonp3oBaHuEe HUTPATOB U COJICH aMMOHUS B
32 KauyecTBe MUHEPAIbHBIX YA0OpeHUN. XUMHUECKOE bubmuoreka [JOK
3arpsi3sHEHUE OKPYKAIOMICH cpeibl COeTUHEHUIMU https://m.edsoo.ru/00adf518
azora
®ochop. Oxeun docdopa u pochopHas
33 Kncnq())Tz (bHSHje((ll)KI/IS) HpXHE\/\IQqec?iHeqz:Br())ﬁCTBa bubmuorexa IOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4CHHE
Hcnonb3oBanue pochaToB B KauecTBE
34 MUHEpaNbHbIX YA00peHHii. 3arps3HeHue bubnmorexa HOK
N https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl pocdaTamu
35 VYriepos, pacupocTpaHEeHUe B IPUPOJIE, bubnuorexa [IOK
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¢u3nvecKrne 1 XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adfd9c

Oxcunpl yriaepona, ux (pu3nyecKkre 1 XMMUIeCKue

bu6mmoreka [IOK

36 CBOMCTBA. DKOJOTHUECKUE MTPOOIEMBI, CBSI3aHHBIE C https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padota Ne 4 o reme "Ilomydenue
38 YFIJ)'IGKI/ICJ'IOFO raia. KauectBennas peaKunzﬂII{a bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [JOK
BEIIIECTBAX KaK O COCAMHEHHUAX yIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennnenus bubmmorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemenue
41 3KpCl'IepI/IMeHTaJ'II:)HBIX 3a7a4 1o reMe «BaxHenme bubmorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETAILIbl U UX COCTMHEHUS
42 KonTtponbras padota Ne3 o teme «Baxnenmme bubnuorexa [JOK
HEMETAIUIBI U UX COETUHEHUS https://m.edso0.ru/00ae0e18
OO01as XxapakTepUCTUKA XUMUYECKHX DJIEMEHTOB
43 — MeTa/ljIoB. MeTalindeckas CBs3b U bu6mmoreka [JOK
MeTaUIMYeCcKas KpUCTAINIeCKas PEHIéTKa. https://m.edsoo.ru/00ae103e
du3nyecKue CBOMCTBa METAIJIOB
44 XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK
DIEKTPOXUMHUYESCKHH PsiJI HAPSHKCHUH METaIJIOB https://m.edsoo.ru/00ael1156
OOu1re cnocoOsl nosrydeHus: MeTauioB. CriiaBsl.
45 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX bubnuoreka [JOK

peakiui, €Clii OJJUH U3 PEarcHTOB COJIEPKUT
MIPUMECH

https://m.edsoo.ru/00ae1156
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bubmuoreka [IOK

46 Honiirie 0 KOppo3Hit METAIIOB https://m.edsoo.ru/00ae1278
bubnuorexa [JOK
41 [enotrie MeTaitbt https://m.edsc]i).ru/Oanl4b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [[ler0uyHO3EMENBHBIE METAIUTBI — KAJbLIMI U MarHU| bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
50 Bakueiinue coenuHeHN KaJbIUS bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o0menre U cucTeMaTru3aus 3HaHUH
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS bubmorexa LIOK
https://m.edsoo.ru/00ae1886
53 [Ipaktuueckas padota Ne 6 mo teme "KécTkocTh bubnuorexa [JOK
BOJIBI M METOIBI €€ yCTpaHeHHS" https://m.edsoo.ru/00aelae8
. Bbubanorexa ILHIOK
>4 ATIOMHHHH https://m.edséf).ru/Oan1c64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA bubmorexa HOK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% Keneso https://m.edscﬁ).ru/Oan1d86
57 Oxcupl, THAPOKCUIBI U cosn xkene3a (1) u xenesa bu6mmoreka [JOK
1)) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI
59 g(i?[i;l;t{;:ﬁ:znifbﬁifﬂgaz rfl)(f Tee;: iBan(HeﬁHme bubmorexa HOK
https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTMHCHHUS
60 Brrurcnenus o ypaBHEHUSM XUMHUYECKUX bubmuoreka [JOK
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peaKIuii, €CIIi OAWH U3 PEareHTOB JaH B U30BITKE
WJIY COJIEPKUT IPUMECH. BpIuncienus MaccoBon
JIOJIA BBIXOJ1a ITPOJIyKTa PEAKLUU

https://m.edso0.ru/00ae1750

61 O06001IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA 1
62 KonTtponsHast padota Ne4 o reme «Baxneimme 1
METaJUIbl U UX COCIUHCHUS
63 BeniectBa u maTrepuralbl B MOBCEAHEBHOM KU3HU 1 bubmmoreka [{OK
YeoBeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl 1 brbmiorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHny 5K0JI0THYeCcKUuX MpoodaemM 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEeHHE U CCTEMAaTU3aLINS 1 bubnuoreka [JOK
3HAHMH https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O6001IEHNE U CUCTEMATH3AITUS 1 bu6moreka [IOK
3HAHMH https://m.edsoo.ru/00adb33c
68 Peseprubiit ypok. O6001IEHNE U CHCTEMaTH3 A 1 bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68
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