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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma nmo XMMHHM Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa30BaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOI'O
oOmero obpazoBanus, npeacrasieHHbIx B @PI'OC OO0, a takke Ha OCHOBE (eaepaabHON
paboueil mporpamMMmbl BOCHUTaHUS U C YYETOM KOHUEMLMUU MpPEnojaBaHus Yy4yeOHOro
npeaMmera «XuMmus» B 00pazoBarenbHbIX opranuzanusax Poccuiickoit denepanuu.
[Iporpamma 1o xuMuM Aa€T TPEACTaBICHHUE O IEJsIX, OOIIeld cTpareruu OOy4eHus,
BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMU YYEOHOro MpeIMEeTa, YCTaHABIMBAET
o0s3aTeNbHOE TIPEIMETHOE COJIEPIKaHNE, TPEeIyCMaTPUBAET pacipe/iesieHue ero o Kiaccam
U CTPYKTYpUPOBAaHHE IO pa3ielaM M TeMaM M[pOrpamMMbl IO XHUMHH, OIpPEIEIseT
KOJIMYECTBEHHBIE W KAUYECTBEHHBIE XapAKTEPUCTUKHU COJEPKAHUSI, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh U3YUYEHUSI XUMHUU C YYETOM MEKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€il, JIOTMKU y4eOHOr0 Ipolecca, BO3PACTHBIX OCOOCHHOCTEN 00y4aroIMXCsl, ONpeaeiseT
BO3MOXXHOCTH TIpeJIMETa JJIs peaju3aluud TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke
TpeOOBaHMN K pe3ysibTaraM OOyuYeHHs XMMHUM HAa YPOBHE €€l M3ydeHHsl IpeaMeTra H
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON JESATENIbHOCTH OOYy4YalolIerocsi Mo OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XMUMHUH CIY>KUT OCHOBOHM MJisi (hOPMHUPOBAHUST MUPOBO33PEHHS 00Yy4aroIlIerocs, ero
NpEe/ICTaBIEeHUH O MaTEepUAIbHOM E€IMHCTBE MHUPA, BAXHYIO POJIb UTPAIOT (OpMHUpYEMbIE
XUMHEN TMpeCcTaBiIeHUs] O B3aUMOIPEBPALIECHUSX SHEPTMH U 00 HBOJIOIHMH BEIIECTB B
OPUPOJIE, O MyTSIX PEUICHUs TIIOO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, TMHIIEBOM ¢ HSKOJOTMYECKON Oe30macHOCTH, IpodiieM
31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peayu3allii BO3MOXKHOCTEH NIl cCaMOpa3BUTH U (POPMUPOBAHUS KYJIBTYpPHI
JUYHOCTH, €€ o01Iel U (PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS M TBOPUECKHX CIHOCOOHOCTEH 00ydaromiuxcs,
HaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOM  JEesATeNbHOCTH, OKCIEPUMEHTAJbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B TOBCEJHEBHOMW JKM3HH, Tak U B
po¢eCCHOHATILHON JICSITCIIBHOCTH;

3HAKOMMT CO CHEIU(PUKON HAYYHOIO MBIIIJIECHHUS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOIO B3I AA
Ha €IMHCTBO TPHUPOJBI M YEJIIOBEKA, SBISACTCS OTBETCTBEHHBIM ATalmoM B (HOPMHUPOBAHHUH
€CTECTBEHHO--HaYYHOW IPAMOTHOCTH 00YyYarOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO--HAyYHbBIM
3HAaHMSIM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE OOpa3oBaHUE
00yYarOITHUXCS.



JlaHHble HampaBlieHHs] B OOYyYEHUM XUMHUU OOECMeuMBarOTCsS crenuukon coaepkaHus
y4eOHOro mpelMeTa, KOTOPBIN SIBISETCS MEAaroru4eckd aJanTUPOBAHHBIM OTPAKCHHEM
0a30BOM HayKH XUMHUH Ha OTMPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOrO 0OIIEro 0oOpa3oBaHMsS OPUEHTUPOBAH Ha OCBOEHHUE
0o0y4JarolmuUMHCsl CUCTEMBbl TIEPBOHAYAIBHBIX TMOHSITUW XHMHUH, OCHOB HEOPraHUYECKOU
XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATUN OPraHU4YeCKOU XUMUHU.

Crpyktypa cofepxaHus TporpaMMbl MO XUMHH CPOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona K €€ uzydeHuro. CopeprkaHue CKIIAJBIBAETCA U3 CUCTEMBI MOHITHH O XUMUYECKOM
AJIEMEHTE W BEIIECTBE U CUCTEMbl MOHATHM O XUMHUYECKOH peakinuu. OO€ 3THU CUCTEMBI
CTPYKTYPHO OPTraHU30BaHbI M0 MPUHIUITY MMOCJIEI0BATEIBHOIO Pa3BUTHs 3HAHUN HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuognueckoro 3akoHa Jl. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU,;

— YYE€HUS O CTPOEHUM aTOMa U XUMHUYECKOM CBSI3H;

— IpeJICTaBICHUMN 00 ANMEKTPOIUTHUECKON AMCCOLMALIMN BEIIECTB B PACTBOPAX.
TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TOJYUYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEILHO OT OJHOTO YPOBHA K APYromy,
BBITIOJIHSISL (DYHKITUK OOBSICHEHUsI M TIPOTHO3UPOBAHUS CBOMCTB, CTPOSHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOT O IPUMEHEHUS U MO YYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl IO XUMHH CIOCOOCTBYEeT (OPMUPOBAHUIO TIPEJCTABICHUS O
XUMHUYECKOW COCTAaBJISIOIIECH HAy4YHOU KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW IPUPOIBI,
LIECHHOCTHOI'O OTHOILIECHUS K HayYHOMY 3HAaHUIO U METOJaM I[O3HaHus B Hayke. M3yueHue
XUMHHU TIPOUCXOIUT C MPHUBJICUCHUEM 3HAHUN U3 paHEe M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipu M3ydYeHUH XUMHUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOW IEATEIbHOCTH YEJIOBEKa M Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJIbTYpHL. 3ajadya y4eOHOTO MpeAMETa COCTOUT B
(dbopMHUpPOBAaHUYU CUCTEMBI XUMUYECKUX 3HAHUN — BaXKHEHUIINX (PAKTOB, MOHSATUN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIEHNH MHPOBO33PEHUYECKOTO XapakTepa,
S3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM IO3HAHUS TPU H3yUYEHUU BEIICCTB U
XUMHYECKUX pEaKIui, B (OPMHUPOBAHWU M PA3BUTUU IMO3HABATEIBHBIX YMEHMM U HX
MPUMEHEHUM B Yy4e€OHO-TIO3HABATEIBbHOM U Yy4e€OHO-UCCIENOBATEIBCKON NIE€SITENbHOCTH,
OCBOEHUU TpaBUJI 0€30MacHOro oOpallleHHsl C BEUIECTBAMU B MTOBCEIHEBHOM KU3HH.

[Ipy wW3ydeHWHM XWMHH HAa YpPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUS BaXHOE 3HAUCHUE
MpUOOpEN TaKKe eI, Kak:

— (GOpMHpPOBAHWE WHTEUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEIIbHOMY MNPHUHSTUIO PEIICHUI, CIIOCOOHOM aganTUpOBaThCsA K
OBICTPO MEHSIOUIUMCS YCTIOBUSAM >KU3HU;



— HalpaBJCHHOCTh OOyYEHHMs Ha CHUCTEMAaTHYECKOE NPHOOUIEHHE OO0ydarolmuxcs K
CaMOCTOSITEJIbHOM  TMO3HABATENBbHON  JEATEIbHOCTH, HAyYHbIM METOJaM  IO3HAHUS,
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHue YCJIOBHM, CIMOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaIOIUMHUCS —OIbITa
pa3Hoo0Opa3HOM eATeIbHOCTH, O3HAHUS U CAMOIIO3HAHMS, KIIFOUEBbIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIUI ), UMEIOLIUX YHUBEPCATIbHOE 3HAUCHHE JIJISl Pa3IMYHbIX BUJIOB JEATEIbHOCTH;
— (dopmupoBaHue oO0mel (PyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, B TOM
YHUCJIe YMEHHUUN OOBSICHITH U OIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUPA, UCTIOJb3Ys 3HAHUS U
OMBIT, TOJYYCHHBIC MPU H3YYCHUU XHUMHH, NPUMEHATh HMX MPU PEIICHUU MpoOJieM B
MOBCETHEBHOM JKM3HU U TPYIOBOU NESITEIHHOCTH;

— (opMmupoBanue y oOy4aromuxcs T'YMAaHUCTUYECKUX OTHONICHWM, TOHUMAaHUS IEHHOCTH
XUMHUYECKUX 3HAHUH NIl BBIPAOOTKH 3KOJOTMUYECKH LIE€JIE€CO00Pa3HOro MOBECHUS B OBITY U
TPYJAOBOM JESATENBHOCTH B LESX COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYKAIOIIEH MPUPOIHOM
Cpenbl,

— pa3BUTHE MOTHBALIMHM K O0y4YEHHIO, CIOCOOHOCTENH K CAMOKOHTPOIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOECHHS OOIIECUETOBEUYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
npoduIIs ¥ HAMIPaBICHHOCTHU JalbHEHIIero o0yueHus.

OO61iee 4mMCIIO YacoB, OTBEAEHHBIX IJIi U3YyYEHHUS XMMHUU HA YPOBHE OCHOBHOI'O OOIIETO
obOpazoBanus, coctabisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heen0), B 9 kitacce —
68 yacoB (2 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Ponp XUMHM B JKU3HM YEJNOBEKa. XHUMHUS B CHUCTEME HayK. Tema u
BemiecTBa. PU3NUECKHUE CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsiTue o
MeTOJlaX Mo3HaHus B XUMUU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.
ATOMBI U MOJEKYJIbI. XUMUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMHUYECKHUX AJIEMEHTOB. [IpocThie
U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyia. BaleHTHOCT, aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemlecTB. OTHOcUTENbHAs aToMHas macca. OTHOCUTENbHAs MOJEKYJsapHas macca.
MaccoBast 10JisI XUMUYECKOTO 3JIEMEHTA B COSIMHEHUU.

KomnuecTBo BemectBa. Monb. MonsipHast macca. B3aumMocBs3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €MHUIL BelecTBa. Pacuérel o ¢opmynaM XUMUUECKUX COCTUHEHUH.
Ou3nYecKue M XUMHUYECKHE SIBICHHUS. XUMHUUECKas peakuuss U €€ NpU3HAKU. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB. XUMHUUECKHE YypaBHEeHHsS. Kriaccudukamuss XUMHUYECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYI0¥, mpaBmwiamMu pabOThl B Ja0OpaTOpuud U HpUEMAMHU
oOpartieHus ¢ JabopaTOpHBIM 000PYIOBAHHEM, U3yYEHUE U ONUcaHue GU3MYECKUX CBOWCTB
00pa3lioB HEOPraHUUYECKUX BEIIECTB, HaONoAeHHe (U3NUecKuX (IUIaBIEHUE BOCKA, TasHUE
JbJa, pacTUPaHHe caxapa B CTYIKE, KUTIEHHE U KOHJIEHCAIlUs BOJIbI) U XUMUYECKUX (TOpeHHe
CBEYM, NMPOKAJIMBAHHE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE Mela C KHCIOTOW) SIBICHHM,
HAOJIIOICHUE W ONHCAaHWE MPU3HAKOB MPOTEKAHUS XUMHMUYECKHX peakiuil (pa3iokeHue
caxapa, B3aUMOJICHCTBHE CEPHON KHUCJIOTHI C XJIOPUIOM Oapusi, pas3lioKeHHe THUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMozeicTBHE Keje3a ¢ pactBopoM conu meau (I1), usyuenue
CIIOCOOOB pa3fielieHUs] CMeceil: ¢ TOMOIIbI0 MAarHuTa, (QUIBTPOBAaHUE, BHIIAPUBAHUE,
TUCTHILISNNSA, XpoMaTorpadus, MPOBEACHUE OYMCTKHA IMOBAPEHHOW COJM, HAONIOJCHHE H
ONMCAaHUE PE3YyJIbTATOB MPOBEACHHUS OIIBITA, WLTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACCHI,
CO3JJaHHUE MOJIeJIed MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopon — 3J€eMEHT M OpPOCTOE BEMIECTBO.
Haxoxxnenue kuciopoma B mpupojae, (GU3MYECKHE M XUMHUYECKHE CBOWCTBA (peaKiuu
ropenust). Oxcunpl. I[Ipumenenune xkuciopona. CrnocoObl TMOTYyYEHUS KHUCIOpOJa B
nabopatopuu M TOpoMbllUieHHOCTH. KpyroBopor kuciopoga B npupone. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPOIa.

TeroBoil 3PdekT XUMHUECKOM peaklnd, TEPMOXUMUUYECKHUE YpPaBHEHUS, OK30- U
SHJIOTEPMHUUYECKHE peaKkluu. TOIUIMBO: yrojib U METAaH. 3arps3HEHUE BO3JyXa, YCUJIECHHUE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOIO CJIOS.



Bonopon — sneMeHT u npocToe BemiecTBO. HaxoxneHue Boopoia B mpupoje, Pu3ndeckue
Y XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoayueHus. KUCIIOThI U cou.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUECKUM YPaBHEHHUSIM.

Qdusnyeckue cBoucTBa BOAbL. Boxa kak pactBoputenb. PactBopel. HacsellieHHBIE H
HEHACBIIIEHHbIE PAacTBOPBL. PacTBOpUMOCTH BEHIECTB B BojAE. MaccoBas 0Js BEUIECTBAa B
pactBope. XMMUYECKHE CBOMCTBA BOAbI. OCHOBaHUsA. POib pacTBOPOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B npupoje. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa U OUYHMCTKA
MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranmdyeckux coeauHeHuit. Oxcuapl. Krnaccudukamuss OKCHUIOB:
coyieoOpasyromue (OCHOBHBIC, KHCIOTHbIE, aM@OTepHbIE) U  HecoJeobpa3ylolue.
Homenkiarypa oxcupmoB. ®Dusnyeckue M XMMHUYECKUE CBOMcTBa OKcuaoB. [lomydeHue
OKCHJIOB.

OcHoBanus. Knaccudukaruss OCHOBaHUW: MIEIOUYM W HEPACTBOPUMBIE OCHOBAHWUSI.
Homenknarypa ocHoBanuii. Ou3nyeckne U XMMUYECKHE CBOWCTBa OCHOBaHUMW. [lonmydenne
OCHOBaHHM.

Kucnortel. Knaccudukanusa kucinor. Homenknarypa kucioT. PU3MYECKUE W XUMHYECKUE
cBoucTBa KuCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa. [lomyuenue kucnor.

Conu. Homenkinarypa cosieil. dusnueckne U XUMUYECKHE CBoMcTBa cosei. [lomyueHue
COJICH.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTAHUYECKHUX COEANHEHU.

Xumuueckuit IKcnepumenm:

KayeCTBEHHOE OIpe/IesIeHnEe COJIep KaHMsl KUCIOpPOoJa B BO3AyXe, IMOJyYeHHE, coOupaHue,
pacro3HaBaHUWE M M3yUYE€HHE CBOMCTB KUCIOpOAa, HAOIOJIEHUE B3aUMOCHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBUS BOBHUKHOBEHUS U MPEKPALICHUS TOpeHHs (IToXkKapa), 03HAKOMJIEHUE
c oOpasiamMu OKCUJIOB M OMHUCAHUE UX CBOWCTB, MOJy4YEHHUE, COOMpPAHHE, pPACIIO3HABAHUE U
H3ydeHHEe CBOWCTB BOAopoa (FOpeHme), B3auMojekcTBue Bomopoaa ¢ okcuaom meau (1)
(BOBMOXHO  HCIIOJIb30BaHUE  BUJEOMATEPHUANIOB), HAOIIOJEHHME OOpa3IOB  BEIICCTB
KOJMYEeCTBOM | MOJb, MCCIEIOBaHHE OCOOEHHOCTEH PacTBOPEHHUS BEIECTB C Pa3IUIHOU
pPacTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C  ONPEAECIEHHOW MacCOBOM  JOJIEHN
PacTBOPEHHOIO BEUIECTBA, B3aUMOJIECHCTBHE BOJbI C METANIaMH (HATPUEM U KaJbLUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB), UCCIIEIOBAHNE OOpPAa3I[OB HEOPTAHMYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B pacTBOpax
KUCJIOT W Iesioued, u3ydeHue B3auMojiercTBus okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIIOT C METAJUIAMH, PEAKIMN HEeUTpAIM3aluu, IMOJYYEHHE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJIHOTO MeETauia JPYyTMM W3 pacTBOpa COJIM, pEIICHUE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COCTMHEHHI.
Hepuognueckuit 3akoH u Ilepuoamuyeckass cucrema xumuyeckux 3iemenros JI. H.
MenaeJieeBa. Crtpoenue aTOMOB. Xumuyeckasi CBA3b. OKuCJIUTENBHO-
BOCCTAHOBUTEJbHBIC PeaKIUU



[lepBble MOMBITKH KIacCU(PUKAIUU XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O rpymnmax CXOIHBIX
ANIEMEHTOB (LIEJOYHBbIE U LIEJIOYHO3EMENbHbIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yoT aM(pPOTEepHbIE OKCHJIBI U THIPOKCHUIBI.

Ilepponnueckuit 3akoH. Ilepuonuueckas cucrema XumMuyeckux odneMeHtos JI. U
MenneneeBa. Koporkonepuonnas u aiuHHonepuonHas (opmel Ilepuoandeckoit cuctemsl
xumnueckux snemeHtoB . M. MengeneeBa. Ilepuoast u rpynmbl. OUHNYECKUN CMBICI
MIOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI DJIIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX saep. M3oTonsl. DiekTpoHbl. CTPOECHHUE 3JIEKTPOHHBIX
o0Oosoyek atomMoB mepBbIX 20 xumuyeckux 3neMeHToB llepumonuueckoit cucremsr J[. U.
MeHnneneeBa. XapakTepUCTHKAa XHWMHMYECKOIO JJIEMEHTA IO €ro IOJIOKEHHIO B
ITepnonnueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XMMHMYECKHUX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYNIIAM U IEPUOJAM.

3nauenue llepuonnueckoro 3akoHa u Ilepmoanveckoil CUCTEMBI XMMHYECKUX AJIEMEHTOB
IUI pa3BUTHS HayKH U nipakTuku. . 1. MenneneeB — y4€Hbli U TpaXIaHUH.

XuMuueckas CBA3b. KoBasnenTHas (monsipHas U HEMoJIsIpHas ) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENIbHBIE peakunu. IIpoleccrsl okucaeHus
¥ BOCCTaHOBJIEHUS. OKHCIIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydeHre 00pasiioB BEIIECTB METAJJIOB U HEMETAIIOB, B3aUMOICHCTBUE THAPOKCH/IA ITUHKA
C pacTBOpamMu KHUCIOT U IIEJIOYEH, NPOBEICHHUE OIBITOB, WUIOCTPUPYIOIIUX ITPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (rOpeHHue,  peakuuu  pasyIokKEHUs,
COCJIMHECHUA).

Mescnpeomemmunie ceasu

Peanuzanus MeXnpeAMETHBIX CBA3€W MpPHU U3YYEHUH XMMHUU B 8 KIIACCE€ OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TOHATHA, TaK W TOHSTHH,
ABJISIIOIINXCS CUCTEMHBIMU ISl OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO--HAYYHOTI'0 1IUKJIA.
OO1ue ecTecTBEHHO--HAYYHbIE TIOHATHUS: HAYYHBIN (akT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIM3,
CHUHTE3, KJaccu(UKalusi, NEPUOAUYHOCTb, HAONIOIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEPEHUE, MOJIEIb, SIBIICHUE.

@usuka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, W30TOIBbI,
pPaZMoOaKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUIN 3apsijl, BELIECTBO, TEJIO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, a3, (PU3MUECKUE BEINYUHBI, €AUHHUIBI U3MEPEHHUs, KOCMOC, MJIaHETHI,
3BE3161, CoJHIIE.

buonorus: dorocunTes, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIb, TOPHBIE TOPOABI, MOJE3HBIE UCKOTIAEMBbIE,
TOIUIMBO, BOAHBIE PECYPCHI.



9 KITIACC

BemecTBo 1 XMMHUYECKAsl peaKu s

Ileppuonnueckuii 3akoH. Ilepuonuueckas cucrema XumMudyeckux odneMeHtos JI. U
MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XHMHYECKHX
3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalvsl, KAJIbIUSA U UX COCIUHEHUW B COOTBETCTBUU C
MOJIO)KEHUEM JIEMEHTOB B [leprnoanyeckoii cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHIbl XHMHYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTbh CBOWCTB BELIECTBA OT THUMNA KPUCTALNIMYECKON PEIETKH U BUJA XUMHUUYECKON
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOICTBA
BEILIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIaccaM HEOPTaHUYECKUX COCTMHEHUN, TeHETUYECKast
CBSI3b HEOPTAHUYECKUX BEIIIECTB.

Knaccudukanus XUMUYECKUX peaklMil MO pa3judyHbIM IMpU3HAKaM (10 YHUCIY U COCTaBy
Y4acTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY 3(QEeKTy, M0 M3MEHEHHUIO CTEeIeHEeH
OKHCJICHUS] XUMHUUYECKUX DJIEMEHTOB, 110 00paTUMOCTH, TI0 YYaCTHUIO KaTajau3zaTopa). IK30-
SHJIOTEPMHUYECKHUE PEAKIIMU, TEPMOXUMUYECKHUE YPABHEHHUS.

[TonsiTue 0 ckopocTu XUMHYEeCKOW peaknuu. [loHsiTHe 00 0OOpaTUMBIX W HEOOPATHUMBIX
XUMHUYECKHX peakiusix. [IoHsITHEe O rOMOTIE€HHBIX M TeTePOreHHBIX peakiuax. [loHsTue o
karanuse. [loHATHE O XUMHYecKOM paBHOBecHMU. DakTOpbl, BIHSIONIAE HA CKOPOCTH
XUMUYECKOW pEaKUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.
OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, OJEKTPOHHBIA OalaHC  OKHUCIUTEIHHO-
BOCCTAHOBHTEJIBHOM peaKkiuu. CocraBiieHue YpaBHEHHUI OKHUCIIUTENbHO- -
BOCCTAHOBHUTEJBHBIX PEAKIINI C UCTIOIB30BAHUEM METOIa AJIEKTPOHHOTO OajaHca.

Teopusi 3AEKTPOJUTHYECKON AUCCONUAIMU. DJIEKTPOIUTHI M HEIJICKTPOJUTHI. KaThoHbI,
aHUOHBI. MeXaHW3M [HCCOLMAIMU BELIECTB C PA3IUYHBIMM BUJAMH XMMHYECKON CBSI3U.
Crenenp qucconuaiu. CUabHbIC U Ca0bIe SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. YCIIOBHSI MPOTEKaHUS PEaKIMi HOHHOTO OOMEHa, IOJIHBIC H
COKpalIEéHHbIE HOHHbIE ypaBHEHUs peakuuil. CBONWCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHUM 00 2JIEKTPOIUTUYECKON auccoumanyu. KauecTBeHHbIE peakiui Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMH KPUCTAUIMUYECKUX PEMETOK HEOPraHWUYECKUX BEIIECTB —
METaJNIOB W HeMeTawioB (Tpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHS),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMUU OT BO3JACUCTBUS PA3JIUYHBIX
(dakTopoB, WCCIENOBaHWE  DJIEKTPONPOBOAHOCTA  PAaCTBOPOB  BEIIECTB, MpoIecca
JUCCOLMALIMKM KUCIIOT, LIEJIoueld U coieil (BO3MOXKHO HCIOJIb30BAHUE BUIEO MAaTEPHUAJOB),
MPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKUA MPOTEKAHUS PEAKIHU MOHHOTO OOMEHa
(oOpa3zoBaHue ocajka, BbIAEICHUE raza, oOpa30BaHUE BOJIbI), OMBITOB, WITIOCTPUPYIOIIUX
MpUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIMl (TOpeHUE, pEeaklUUd passioKEHHUs,



COCIMHEHUS), pACIO3HABAHME HEOPTaHUYECKUX BEIIECTB C TOMOIIBI KAaYECTBEHHBIX
peaKkIiuii Ha MOHBI, PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a/a4.

HeMmeTaibl U MX coeTMHEHUST

OO01mast xapakTepucTUKa ragoreHoB. OcCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU
okucinenuss. CTpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOrEHOB.
XUMHUYECKHE CBOMCTBA Ha MpuMepe Xjopa (B3auMOACHCTBUE C METaUlaMH, HEMETallJlaMHu,
mienoyamu). XjopoBopopod. CoissiHas KUCIOTa, XWMHYECKHE CBOWCTBA, MOJIyYEHHE,
npuMeHeHnue. JlelcTBHe XJopa M XJIOPOBOAOPOJAa HA OpPraHu3M 4YeJioBeKa. BaxkHenine
XJIOPUBI U KX HAXO0XKJICHUE B MIPUPOJIE.

O6mass xapakrepuctuka snemMeHToB VIA-rpynnbel. OcCOOEHHOCTH CTPOECHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (Pu3nueckue CBOWCTBA MPOCTHIX BEIIECTB —
KHACTIOpO/ia W cepbl. AJUIOTPONHBIE MOAM(PUKALMU KUCIOPOAA U Cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPOJI, CTpOEHUE, (PU3UUECKUE U XUMHUYECKUE CBOMCTBA. OKCHUABI
cephl KaK TIPEJCTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KuCIOTa, (PU3MUECKHE W
XUMHYECKUE CBOMCTBa (00IIME Kak MpPEACTaBUTENS Kiacca KHUCIOT M CHelU(pUYEcKue).
XVUMHUYECKHE PEaKlUM, JeKallhue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4YyeHus CepHOU
KUCIIOTHI. [IpuMenenne cepHoit kucinoTel. Cojid CEPHOM KUCIOTHI, KAUeCTBEHHAS PEaKIusl Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COeIMHEHUI B Mpupojie. XUMUYECKOE 3arpsi3HEHHE
OKpYXalolenh cpeabl COSAMHEHHUSIMHU cepbl (KHCIOTHBIE MOXKIHU, 3arps3HeHHe BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEeAOTBPAICHUS.

OO6mast xapakrtepuctuka djeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETEHM OKUCIEHUS. A30T, paclpocTpaHeHue B Npupone, (HU3MYECKHe U
XxuMHudeckue cBoictBa. KpyroBopor aszora B mnpupome. AMMHaK, €ro (QuU3NYECKUe H
XUMHYECKUE CBOMCTBa, MoiydeHue u mnpumeHeHue. Coiu aMMOHUS, MX (PU3UYECKUE U
XUMHYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha MOHBl aMMOHHS. A30THas
KHCToTa, €€ mojyuyeHue, (pu3ndeckue U XuMUYecKue CBOMCTBa (OOIIMe KaK MpeJICTaBUTENs
KJlacca KUCJOT U cnernuduyeckue). Mcnonb3oBanue HUTPATOB U COJICH aMMOHUSI B KaUu€CTBE
MUHEPANTbHBIX yIOOpeHH. XUMUYECKOE 3arps3HEHUE OKPYXKAIOMEH Cpeabl COSTUHEHUSIMHU
a3ota (KUCJIOTHBIE JOXKIHW, 3arps3HEHHEe BO3Iyxa, MO4YBEI U BojoémoB). Docdop,
ajuoTponHeie Moaudukanmu ¢Gocdopa, ¢GuzMUECKHe M XUMHUYECKHE CBoiicTBa. Okcun
docdhopa (V) u dpochopras kuciaora, GuU3NUECKHEe M XUMHUECKHE CBONCTBA, IOJyUYCHHE.
Hcnonp3oBanue ¢hochaToB B KauecTBE MUHEPATIHHBIX yI0OPECHUIA.

O6mrast xapakrepuctuka diemMeHTOB |VA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTENEHW  OKUCICHHUSA.  YIJIEpoA,  alUIOTPONMHBIE  MOAUUKAIINH,
pacnpocTpaHeHre B Tpupoae, (U3MYECKHEe ¢ XUMHYECKHE CBOWCTBA. AjcopOrms.
Kpyrosopot yriaepoga B mpupome. OKcuabl yriepoma, UX (PU3NUECKHE U XUMUUYECKUE
CBOMCTBa, JICMCTBHME HA YKUBbIC€ OPraHU3MBI, MOJYYEHHE U NPUMEHEHHE. DKOJOTHMYECKHUe
npoOJyieMbl, CBsi3aHHble ¢ okcuaoM yriepona (1V), rumoresa rino0GambHOro MOTEIICHUS
KJIUMaTa, NapHUKOBBIA »(d@ekT. YroibHas KUCIOTa W €€ COoNM, UX (PU3UYECKHE U



XUMUYECKHE CBOWCTBA, MOJy4YeHUE U NpuMeHeHue. KadecTBeHHasr peakiusi Ha KapOOHAT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHUAX YIiepoja
(MeTaH, 9TaH, STWIEH, alleTWJICH, ATaHOJ, TJIMIIEPUH, YKCycHas KucioTa). [lpuponHbie
MCTOYHUKH YTJIEBOAOPOJOB (Yrojb, MPUPOIHBIM ra3, HEPTh), MPOAYKTHI UX IMEPEpPadbOTKH
(6eH3uH), UX poJib B OBITY W NTPOMBINUICHHOCTU. [lOoHSTHE O OMOJOTHYECKH BaKHBIX
BEILECTBAX: XUpaX, OejKax, YrJeBoJax — U MX POJU B JKU3HU 4YelloBeka. MaTtepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuyeckue u XUMUYECKHE CBOWCTBA, TMOJYYEeHHUE U TPUMEHEHHUE.
Coenunenusi kpemHus B mnpupone. O6mme mnpencrabieHus o6 oxcuae kpemuus (V) wu
KpeMHHEeBOW KuciaoTe. CWIMKAThl, WX HCIOJb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH.
Baxxnelimue ctpouTelbHbIE MaTepualbl: KepaMUKa, CTEKIIO0, IEMEHT, OETOH, *keJie300€TOH.
[IpoGnembl 0G€30MaCHOTO HCIMOJIb30BAHUSA CTPOUTENBHBIX MATEpUaJIOB B MOBCEIHEBHOU
KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0pa3lloB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJSHON KHCJIOTHI, MPOBEICHUE
KaueCTBCHHBIX pPEaKIMil Ha XJIOPUA-UOHBI U HAONIOJEHHWE NPU3HAKOB HMX IPOTCKAHWUS,
OTIBITHI, OTpa)karonirue (HU3NUECKUE U XMMHUYECKHE CBOWCTBA TajOr€HOB M MX COEIMHEHUM
(BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHME C 00pa3laMu XJIOPUJIOB
(rajoreHu7I0B), O3HAKOMIIEHHE C oOOpas3lamMu cepbl M €€ COeAUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), HAOIIOJAEHUE TMpollecca OOYIJIMBaHUS caxapa Mo/
JNEUCTBHEM KOHIIEHTPUPOBAHHOM CEPHOWM KHUCIOThI, HW3YyYEHUE XHMHUYECKUX CBOMCTB
pa30aBICHHON CEpHOM KHCIIOTHI, MPOBEICHUE KAUYeCTBEHHON pPEaKIUM Ha CyJIb(aT-HOH U
Ha0JII0IeHNEe TpU3HaKa €€ MPOTeKaHUs, O3HAKOMIICHHE ¢ (M3MUECKHUMHU CBOMCTBAMHU a30Ta,
dochopa n ux coeauHEeHHH (BO3MOYKHO HCIIOJIB30BaHHME BHCOMATEPHAIOB), oOpas3amMu
a30THBIX U (PochOpHBIX yHOOpPEHUM, MOJydeHHE, COOMpaHue, paclio3HaBaHWE M W3Y4YCHHUE
CBOICTB aMMMaKa, IPOBE/ICHNE KAaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdar-uoH u
W3y4YEHUE IPU3HAKOB MX IPOTEKAHHUs, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MEAbI0 (BO3MOXHO HCIIOJIb30BaHUE BHUACOMATEPHUATIOB), U3YUYEHHUE MOJEIIeH
KPUCTAUNIMYECKUX PEmETOK anmasza, rpaduta, QyuiepeHa, O03HAKOMIICHHE C IMPOIECCOM
a7IcOpOIMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM U YCTPOWCTBOM MPOTHBOTA3a,
nojyyeHue, coOHWpaHHe, paclno3HaBaHUE U HW3YYEHHWE CBOMCTB YIJEKHUCIOrOo rasa,
MPOBEJICHNE KAUECTBEHHBIX PEAKIUM Ha KapOOHAT M CHJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB
UX TMPOTEKAHUsl, O3HAKOMIICHHE C MPOAYKIMEW CUIMKATHON MPOMBIIUICHHOCTH, pPEUICHUE
AKCHEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BaxxHelillne HeMeTalIbl U UX COCTUHEHUS.
MeTansibl M UX COeTMHEHUS

OO6m1as xapakTepUCTUKAa XUMUUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUM UX MOJIOXKEHUS
B Ilepuoandeckoil cucreme xumudeckux 3iiemeHToB JI. 1. MenaeneeBa u CTpO€HUsI aTOMOB.



Ctpoenne metamnoB. MeTtaindeckasl CBA3b U METALUIMYECKAS] KPUCTAILNINYECKAS PEIIETKA.
DIIEKTPOXUMUYECKUIN psii HANpsHKEHUNM MeTauioB. Du3znueckre M XMMUUYECKHUE CBOMCTBA
MetaiioB. OOmue crnocoObl monydeHuss MetaioB. [loHATHE O KOPpPO3MU METaIOB,
OCHOBHBIE CIOCOOBI 3aIUTHl X OT Koppo3uu. CmiiaBwl (CTajib, YYTyH, IIOPATIOMUHUM,
OpoH32a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynble MmeTaiuibl: nojgoxkeHue B [lepuoanueckon cucreme Xxumudeckux snemMeHTos /. H.
MenpeneeBa, CTpOEHUE MX aTOMOB, HaxXOXKJIeHUE B mpupoac. PU3NUECKUE U XUMUUYECKUE
cBoiicTBa (Ha mpuMepe HaTpusi M Kaiaus). OKCUABl W TUIPOKCUIBI HATPUS U KaJus.
[IprMeHeHne MET0YHBIX METAIUIOB U UX COCTMHEHUM.

[Ilesr0uHO3EMENbHBIE METAJUIBI MATHUHN W KalblMi: nojoxeHue B Ilepuoandeckoil cucreme
xuMuueckux 3nemeHToB [[. . MenaeneeBa, CTpO€HUE UX aTOMOB, HaX0XJAEHUE B MPUPOJIE.
DuU3NYECKUE U XMMUYECKHUE CBOMCTBA MarHus U Kajablus. BaxxHenimne coeIMHEHUs KalblUs
(oxcun, ruapokcu, coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Anromunuii: mnonoxxkenue B Ilepuoandeckoil cucreme XuMu4eckux siaemeHTtoB [[. .
MenzeneeBa, CTpOCHUE aToMa, HaXxoXkAEHHE B mpupoje. PuU3NUECKHE U XUMHUUYECKUE
cBoMcTBa amfoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUIPOKCH A ATIOMUHUSI.

Kenezo: mnonoxenue B Ilepuogumueckont cucremMe XuMHYECKUX dinemeHToB J[. .
MenpeneeBa, CTpOCHUE aToMa, HaxoXXJAeHUe B Tmpupoae. DPUMUECKHE U XUMHUUYECKHUE
cBoicTBa kenesza. Oxcuawl, ruapokcuansl U conu keneza (1) m xemeza (11l), ux cocras,
CBOMCTBA U MOJyYECHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIUIABOB, UX (DU3UYECKUMU CBOMCTBAMU, U3yUEHHUE
pEe3yiAbTaTOB  KOPPO3MM METauIOB  (BO3MOYKHO HCIOJb30BAaHHE BUJEOMATEPUATIOB),
OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHAA Kajblldd M HATpus C BOJOH (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), HCCJIEAOBAHUE CBOMCTB JKECTKOM BOJBI, Ipolecca
TOPEHHUsI Keje3a B KHUCIOpoJe (BO3MOXXHO HCIIOJIb30BAHUE BUJIEOMATEpPUAJIOB), MPU3HAKOB
IPOTEKAHUs KaUECTBEHHBIX PEAKIMI HA MOHBI: MarHus, KaJblUs, AIFOMUAHUS, IIUHKA, JKeJle3a
(1) u xenesza (111), mexu (I1), HaGMFOIEHNE M OMTUCAHKE MPOIIECCOB OKPAIIMBAHUS TIJIAMCHH
MOHAMH HATpUsA, Kalus M KalblUus (BO3MOXKHO HCIOJIb30BAaHHE BHUACOMATEPHUAIIOB),
uccienoBanne amQpOTEPHBIX CBOWCTB THIPOKCHAA QITIOMUHUS U THUAPOKCHIA IIMHKA,
pELICHUE IKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHenme MeTauibl U UX COCAUHECHUSD.
XuMHS U OKPY:KaWLIAsA cpeaa

BemiectBa m mMarepuansl B NMOBCEIHEBHOW JKM3HHM YEJIOBEKA. be3omacHOe HCHoJIb30BaHUE
BEILIECTB M XUMUYECKUX peakuuil B ObITy. IlepBas momolib mpu XUMHUYECKHX OKOTax H
OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYXkalollel cpeipl (ImpeaesbHas IOMycTUMasi KOHILIEHTpaIus
BemectB, gaiee — [1JIK). Poib XxuMum B pelieHUN SKOJOTHYSCKUX TIPOOIIEM.

Xumuueckuit IKCnepumenm:

M3y4yeHHue 00pa3lioB MaTEpPHAIOB (CTEKJIO, CIIABbl METAJIOB, MOJIUMEPHBIE MAaTEPUAIIBI).



Mesxicnpeomemmule céasu

Peanuzanmss MEXMNpPEeIMETHBIX CBS3CH MPU M3YUYEHUH XUMHUU B 9 Kjlacce OCYIIECTBISETCS
yepe3 HCIONb30BAaHUE KaK OOIMMWX eCTeCTBCHHO-HAYYHBIX IIOHSATHN, TaK W TIOHSITHH,
SIBJISTFOIIIMXCS. CHCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.
OO0mme ecTeCTBEHHO-HAYYHbBIC MTOHATHS: HAYIHBIA (aKT, THUIOTE3a, 3aKOH, TCOPHUs, aHAJU3,
CUHTE3, KiaccuduKaIus, MEePUOIUIHOCTh, HAOIIOIECHNE, DKCIIEPUMEHT, MOJCIUPOBAHHE,
HU3MEpEHUEe, MOJICIIb, SBICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

dusnka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKIWJI, HW30TOIbI,
PaMOAaKTHBHOCTh, MOJICKYJa, JJICKTPHYCCKUN 3apsiji, MPOBOJHHMKH, IOJTYIPOBOJHUKH,
IVDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ta3,
pacTBOp, PACTBOPUMOCTH, KPUCTAUTMYECKAs PEMIETKA, CIUIaBbl, (PU3NYCCKUE BEIIMYUHBI,
SAMHUITBI N3MEPEHHSI, KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocuHTe3, npixanwe, Owocdepa, dKocHcTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIILHBIC BEIICCTBRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaAIIbI, TOPHBIC TTOPO/IbI, MOJIE3HBIE UCKOIIaeMbIE,
TOILTNBO, BOJHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3YJbBTATBI OCBOEHMSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOT'O 0OIIEro oOpa3oBaHUS
JOCTUTAIOTCS B XOJ¢ OOYy4YeHUS XHMHU B CAWHCTBE Y4YEOHOW W BOCIHUTATEIHHOU
JESATENHPHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCHUHUCKUMH COIMOKYJIBTYPHBIMU H
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE IMpaBUJIaMHU M HOPMaMHu
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIIECCaM CaMOIMO3HAHMS, CAMOPA3BHUTHS U COIUATH3AINH
00y4Jarouxcs.

JIMYHOCTHBIC PE3yJbTAaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW MO3UTHBHBIX IEHHOCTHBIX OPUECHTAIIMI M PACIINPEHUE OIBITA ICATCILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IICHHOCTHOT'O OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYCCKOMY M HAYYHOMY
HACJICIUI0, TIOHMMAaHUS 3HAYCHHUS XMMHYCCKOW HAYKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOW WHGOpPMAIMEHi O TMepeAOBBIX JOCTHKEHUAX H
OTKPBITUSAX MUPOBOW M OTCYECTBCHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpPOWCTBE MUPA U OOIIECTBA,

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEJCTaBIICHUSI O CONUAJIBHBIX HOPMAaX M TMPaBWIAX MEXKIUYHOCTHBIX OTHOIICHHUH B
KOJJICKTUBE,  KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOINECTBEHHO  TOJIE3HOM,
y4eOHO-MCCIIeI0BATEIILCKOM, TBOPUYECKOH W JPYrUX BUAAX ACSATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIHHOCTH IMPH BBITIOJHCHHH Y4YEOHBIX, TO3HABATEIHHBIX
3a/a4, BBIMOJIHCHUM XUMWYECKHX OKCIIEPHUMEHTOB, CO3JaHUM YYEOHBIX IPOCKTOB,
CTpEMJICHHS K B3aMMOIIOHMMAHHIO ¥ B3aMMOIIOMOIIM B TMPOILECCe OTOH y4eOHOM
JESATELHOCTH, TOTOBHOCTH OIICHWBAaTh CBOE IMOBEJCHHWE W IMOCTYIKHA CBOMX TOBapHINEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIIEICTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS .

MHPOBO33pDEHYECKHME  MPEACTABICHUS O  BEIECTBE W XHMHYECKOW  peaKIlud,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIIAIONINE OCHOBY JJIsi
MOHUMAaHUS CYIIHOCTH HAyYHOM KApTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BHUTHs MPUPOJIBI, B3aUMOCBS3SX UYEJIOBEKAa C TPHUPOJHON CPEaOH, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPaBICHHBIC HA TMOJTYYCHHUE HOBBIX 3HAHUW TIO0 XHUMHH,
HEOOXoMUMbIE TSI OOBSICHEHUS HAOIIOJaeMbIX IMPOIECCOB W SIBJICHHH, MO3HABATEIBHOM,
WHOOPMAITMOHHOW W YHMTATEIbCKOW KYJIBTYpPhl, B TOM YHCJIC HaBBIKOB CaMOCTOSITEIHHOU
paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JTUTEPATYPOU, JOCTYMHBIMH TEXHUYECKHUMHU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTH;



WHTEpeC K OOYUYEHHMIO W TO3HAHUIO, JIFOOO3HATENHbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caMOoOOpa30BaHUI0, MPOEKTHOM M HCCIIEIOBATENbCKON AESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlaJbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH >XU3HHU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 37I0pPOBbIO, YCTAaHOBKH
Ha 370pOBbI 00pa3 *KU3HU, OCO3HAHUE MOCJIECACTBUNA U HEMPUITHE BPEIHBIX MPUBBIUCK
(ymoTpebyieHus1 aJIKoroJisi, HapKOTUKOB, KypEHHs), HEOOXOAMMOCTH COOJIOJICHUS TpaBUII
0€30MacCHOCTHU MPU 0OPAICHUHN C XUMUYECKUMU BEIIECTBAMU B OBITY U peallbHON KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3Y4YeHUIO mpodeccuil u Tpyaa pazIuyHOTO poja, YBaKEHUE K
TPYLy W pe3ysibTaTam TPYJOBON AESATEILHOCTH, B TOM YKCJIE HAa OCHOBE INPUMEHECHUS
OpPEJAMETHBIX 3HAHMM TI0 XUMHUHU, OCO3HAHHBIM BHIOOp WHAWBUIYAIBHON TpacKTOPUU
IPOJIOJKEHUST 00pa30BaHusl C y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycTenHOW nMpodeCcCHOHATBHON e TEILHOCTU
U Pa3BUTHUSI HEOOXOJMMBIX YMEHHM, TOTOBHOCTh aJalTHPOBATHCA B MPOQPECCUOHATBHOU
cpene;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKH 11eJIeC000pa3HOe OTHOIICHHE K MPUPOJAEC KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHHUSA, TOHUMAaHHUE [IEHHOCTH 3JJ0POBOTO U 0€30MacHOro o0pas3a K1U3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (U3MUECKOMY U TCHUXUYECKOMY 30POBBIO,
OCO3HAHHME IIEHHOCTU COOJIOJEHUSI TMpaBuil OE30MaCHOTO IMOBEJAEHUsI Mpu padore ¢
BEILECTBAMHU, & TAK)KE B CUTYALUAX, YTPOKAIOIIUX 3J0POBBIO U HKU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, MOJTyYaeMble MPU U3YYCHHH XUMUH, IS pElIeHus 3aad,
CBSI3aHHBIX C OKPY>KalOWIEW MPUPOIHON CPEAOM, IS TMOBBIIICHUS YPOBHSA 3KOJOTHUYECKOU
KyJbTYpbl, OCO3HAHHS TJI00aJbHOTO XapakTepa 3KOJOTHYECKHX MpodieM u MyTed uX
peuieHnus  TOCPENCTBOM  METOJAOB  XHMHUH, OKOJOTMYECKOTO  MBIUUIEHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITO3HABATEIIbHOM, KOMMYHUKATUBHOW M COLIMATIbHOM MTPAKTHUKE.
METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pE3YyJIbTAaTOB BBIACIAIOT 3HAYMMbIC I8 (HOPMHPOBAHUS
MHPOBO33pEHUsI OOIEHAyYHbIE TOHITHS (3aKOH, TEOpHWs, MPHUHIUI, TUIMOTe3a, (aKT,
CUCTEMa, MPOIIECC, AKCHEPUMEHT M JAPYroe.), KOTOpPbIE HCIOJB3YIOTCI B E€CTECTBEHHO-
HAyYHBIX Yy4YEOHBIX MpEeAMETaX U IMO3BOJSIOT HAa OCHOBE 3HAHWW M3 JTUX MPEIMETOB
dbopMHUpOBaTh TPEACTABICHUE O IIEIOCTHOW HAYYHOW KapTHHE MUpPA, M YHHBEPCAIbHBIC
yaeOHble JACeHCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOPHIE
oOecrieuynBalOT (POPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHHWIO U
OCYIIIECTBJICHUIO YUeOHOM NEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue aeicTBU:



YMEHHUSI UCIOJIb30BaTh TMPUEMBI JIOTUYECKOTO MBIIUJICHUS MpPU OCBOCHUU 3HAHUM:
pPacKpbIBaTh CMBICT XUMHMUYECKUX TMOHATHH (BBIAEIATh HMX XapaKTEepHblE MPU3HAKH,
YCTaHABIIMBaTh B3aUMOCBSA3b C JAPYTUMHU TIOHSTUSAMH), UCIIONB30BaTh TMOHATHUS IS
OOBSICHEHUS OTIEIbHBIX (AKTOB M SIBICHUHM, BbIOMPATh OCHOBAaHUS M KPUTEPUU IS
KJIacCU(UKAIMU XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKIMi, YCTaHABIMBATh MPUUYUHHO-
CJICJICTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU HW3Y4YEHHUS, CTPOUTH JIOTMUECKUE PaACCYXKIACHUS
(MHAYKTUBHBIC, IETYKTUBHBIC, 10 aHAJIOTMH), JIeJIaTh BHIBOJIbI M 3aKITIOUCHUS;

yMEHUE NPUMEHSATh B MPOIIECCE IMO3HAHUS TOHATUSA (MPEIMETHbIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJICNIU, MCIOIb3yEeMble B XUMUM, TTPEOOPA30BBIBATH IITUPOKO
NPUMEHSEMBbIE B XHMHUHU MOJICJIbHbIE TPEACTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI
dJIEMEHTa), XUMHUuYeckass (GopMmysia U ypaBHEHHE XHUMHUYECKOW pPEAKIUH — TMPU PEIICHUU
y4eOHO-TI03HABATEIbHBIX 3a/a4, ¢ YYETOM 3THX MOJCJIbHBIX MPEACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC TPU3HAKU U3YYAEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMUYECKUX PEAKIINH, BBISIBISATH OOIUE 3aKOHOMEPHOCTH, TPUUMHHO-CJICACTBEHHbBIC CBS3H
U TIPOTUBOPEUHNS B U3YUaE€MbIX MPOIIeccax U SIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yMEHHUE UCTIOJIb30BaTh MOCTABJICHHBIE BOIIPOCKHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B KA4eCTBE OCHOBBI i1 (OPMHUPOBAHHUS THUIOTE3bl 110 TMPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CY>KICHUM;

NpUOOpETeHHE ONbITa M0 IUIAHUPOBAHWIO, OPraHU3alMid W TMPOBEIACHUIO YUYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOJI0/1aTh 32 XOJOM IPOIIecca, CaMOCTOATEILHO MTPOrHO3UPOBATh
€ro pesynbTar, (GOpMYIHpPOBAaTH OOOOIIEHHS M BBIBOJABI 1O peE3yibTaTaM MPOBEIEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON pabdoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOUPATH, aHATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUIOB U
dbopM TpeACTaBICHHS, TOIYyYaeMYI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
TUTEpaTypa XUMHUYECKOTO COJEp)KaHMsI, CIPaBOYHbIE MOCoOus, pecypchl HMHTepHeTa),
KPUTHUYECKU OIICHUBATH MMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE MPUMEHSATh PA3THYHbIE METOIBI M 3alpOChl IPH MOWCKE W 0TOOpe MHGOpMAIUA U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX JJIsl BBIIOJHEHHSI YYEOHBIX W TO3HABATEIHHBIX
3alady  OMpeNeNEHHOrO0 THWIA, MPUOOPETEHHE OmbiTa B O0JACTH  HCIOJIB30BAHUS
UH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHH, OBJIAJICHHE KYJIbTypOll aKTUBHOTO
HCIIOJIb30BaHUSl PA3JIMUHBIX MMOUMCKOBBIX CHUCTEM, CAMOCTOSTENIHO BHIOMPATh ONTUMAIbHYIO
dbopmy mpencTaBieHuss HHGOPMAIMA U WILTIOCTPUPOBATH PEIlIaeMble 3aa4ll HECIOKHBIMU
CXeMaMH, TuarpaMmamu, IpyruMu (popmamu rpaduku U 1X KOMOWHAIUSIMH,

YMEHHE WCIOJIb30BaTh M AaHAIM3WPOBATH B TIpollecce YYeOHOH M HCCIETOBATEIbCKON
NEATeNIbHOCTH HWH(OpPMAIIMI0O O BIUSHUU NPOMBIIIJIEHHOCTH, CEJIbCKOrO0 XO3SICTBa H
TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOLEl MPUPOTHOUN Cpeibl.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUS 3aJaBaThb BOMNPOCHl (B XoJe JAuaigora W (WIM) JTUCKYCCHHM) IO CYIIECTBY
oOcyxaaeMoi TeMbl, (OPMYJIUPOBATH CBOM MPEIJIOXKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MPEJIOKEHHOW 3a/1a4u;

YMEHUS TIPEACTABISATh MOJYUYEHHBIE PE3YIbTaThl MO3HABATEILHON JIESITEILHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JeiaTh MPE3EHTAIMI0 pPEe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (J1a00pPaTOPHOTO OMBITA, JA0OPATOPHOU PabOTHI MO MCCIETOBAHUIO CBOMCTB
BEILIECTB, YUEOHOTO MPOCKTA);

YMEHHUS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTEIBLHOU U
UCCJIEIOBATEILCKON JEATEIbHOCTU MPU PEIICHUU BO3HUKAIOIIUX MPOOIeM Ha OCHOBE y4&Ta
OOIIUX MHTEPECOB U COTJIACOBAHUS MO3UIIUM (0OCYXKIeHUs, 0OMEH MHEHUSIMHU, «MO3TOBbIC
MITYPMBI», KOOPJWHAIIMSI COBMECTHBIX JICUCTBUM, OMpENCIICHHE KPUTEPHUEB IO OIICHKE
KaueCTBa BBHITIOJIHEHHOUW pabOThI U IPYTHE).

PeryisiTUBHBIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUS:

YMEHUE CaMOCTOSATENIBHO OMNpEeeNsTh MEeIH ACATEIbHOCTH, IJIAaHUPOBATh, OCYIICCTBISATH,
KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO JICSITEIHHOCTh, BHIOMPATH
HanOosiee A(PQPEeKTUBHBIE CIOCOOBI PpEIICHUS YYeOHBIX | TIO3HABATEIBHBIX 3ajad,
CaMOCTOSITEJILHO COCTaBJISITh UM KOPPEKTUPOBATh MPEIJIOKEHHBIN aJTOPUTM JEHCTBUH MpU
BBITIOJIHCHUHU 3aJlaHUN ¢ Y4ETOM TIOJY4YEHHUS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIMsSIX, OLEHHBATh COOTBETCTBHE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON
eI, YMEHUE MHCIOJIb30BaTh M AaHAIM3UPOBATh KOHTEKCTHI, MpeajiaraeMble B YCIOBUU
3aJIaHU M.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yJIbTATOB IO OCBOEHHUIO 00s3aTEIBLHOTO  COJEp KaHMS,
YCTAaHOBJICHHOTO JIaHHOW (QeaepasibHON paboyelt MporpaMMOM, BBIJICISIOT: OCBOCHHBIC
oOydJaromMUMHCS Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBUM, crenupuyeckue s
NpEeIMETHON 00JacTH «XUMUSA», BUABI AEATEIHHOCTUA MO MOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpETalliy, MpPeoOpa30BaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTyalusX.

K xonmy oOydenust B 8 kijacce mpeaMeTHbIC Pe3ynbTaThl Ha 0a30BOM YPOBHE OJKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUIA:

®pACKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHUW: aTOM, MOJIEKYJA, XUMHUYECKUU
AJIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEILIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJIHAs),
BAJICHTHOCTb, OTHOCUTEJbHAs aTOMHAas M MOJIEKYJsSIpHasi Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBasi JOJIsl XUMUYECKOIO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIM
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUIIATEIHPHOCTD, CTEIIEHb OKHCIICHHSI,
XAMHUYECKasi peaknus, KilacCUPUKAMI PEAKIUA: pEaKklud COSTUHEHUS, PEaKIuu
pa3NIOKEHUs, PEAKIMU 3aMEILICHUS, PEaKIUd OOMEHa, K30- U SHJIOTEPMUYECKHUE PEaKIuHu,
TEIUIOBOM 3 (EeKT peakiuu, SApOo aToma, dJICKTPOHHBIM CIIOW aToMa, aTOMHas OpOUTAIIb,
paguyc aromMa, XMMHYECKasi CBsI3b, MOJISIPHAS W HEMOJSpHAsh KOBaJIEHTHAasl CBsI3b, MOHHAA



CBSI3b, UOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JIsl BellecTBa (MIPOIIEHTHAsI KOHIIEHTPAIIHS)
B PacTBODE;

¢ WJLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHSATHM M MPUMEHATH OTHU
MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPALCHUIM;

®1ICTI0JIb30BAaTh XUMHUYECKYI0O CUMBOJIMKY JIJIsI COCTaBJICHUs (POPMYJ BEIICCTB U YpaBHEHUU
XUMHUYECKUX PEAKIUM;

®OMpe/EsATh BAJICHTHOCTh AaTOMOB DJJEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTEIEHb
OKHCJICHUS DSJEMEHTOB B OWHApPHBIX COCAUWHEHUSIX, MPUHAJICKHOCTh BEIIECTB K
OMpeIeIEHHOMY KJIACCY COCIMHEHUH 110 hopMysiaM, BU XUMUYECKON CBSI3U (KOBaJICHTHAS U
MOHHAs1) B HEOPTAaHUYECKUX COETUHCHUSIX;

epackpeiBaTh cMmbich Ilepunogmueckoro 3akoHa JI. M. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAaHUE TEPUOJUYECKON 3aBUCMMOCTH CBOMCTB XUMHUYECKHX JJIEMEHTOB OT WX
nosioxkeHus B llepuoanyeckoit cucteMe, 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB, TOCTOSIHCTBA
coCTaBa, aTOMHO--MOJICKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJipo;

®OIMUCHIBATh U XapaKTepu30BaTh TabIuuHyIo dhopmy [lepuogndeckoit CUCTEMbI XUMHYECKUX
AJIEMEHTOB: pa3IvaTh MOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)» u «mo0o4yHast MoArpyIimna
(b-rpymima)», Maneie U OOJIBIIME TIEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmune «llepuonnueckas cucrema xumuuyeckux djementoB J[. W. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTAaB U 3apsjl
a11pa, o0IIee YMCIIO0 IEKTPOHOB U PACTIPEIEIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIIUPOBATh XUMHYECKHE JJIEMEHTHhI, HEOpPraHMYeCKHe BEIIECTBA, XUMUYECKUE
peakuuu (10 YUCITYy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEILIECTB, 110 TEIUIOBOMY 3P eKTy);

eXapaKTepH30BaTh (OMUCHIBATh) OONIME XWMUYECKHE CBOWCTBA BEIIECTB pPa3IUYHBIX
KJIACCOB, MTOATBEPKIAst ONMCaHUEe IpUMepamMu MOJIEKYJIIPHBIX YpaBHEHHU I
COOTBETCTBYIOIIIMX XUMUUYECKUX PEAKLINM;

®[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KA4ECTBEHHOIO COCTAaBa,
BO3MOXHOCTH NPOTEKAHUS XMMUYECKUX IIPEBPAILLICHUI B PA3JIMYHBIX YCIOBUSIX;

®BBIYUCIISAITH OTHOCUTEIBHYI0 MOJICKYJSIDHYIO M MOJISIDHYRO MacChl BELIECTB, MacCCOBYIO
JIOJIF0 XMUMHYECKOT0 AJIEMEHTa 1o (GopMyse COCAMHEHHs, MAacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpE, NPOBOAUTH PACUETHI I10 YPABHEHHUIO XUMUYECKON PEAKIIUY;

®[IPUMEHATH OCHOBHBIEC OIICPAllMM MBICIUTENBHON JEITEIBHOCTH — aHajlnu3 W CHUHTE3,
cpaBHeHHE, OOOOIIEHWE, CHUCTEeMAaTH3aIMIo, KIACCH(PUKAINIO, BBIIBICHUE MPUUYUHHO-
-CJIEICTBEHHBIX CBSI3€M — JUISI HM3YyYE€HUs] CBOMCTB BEIIECTB M XUMHYECKUX PEaKILHUM,

€CTECTBEHHO-HAYYHbIE METOJIbl TO3HaHUs — HAOIIOJEHUE, U3MEpPEHHE, MOJCIHpPOBAHMUE,
AKCHEPUMEHT (peasibHbIA U MBICICHHbIN );

eclieIOBaTh IpaBUJiaM  TIOJIb30BAHMS ~ XMMHYECKOM MOCyAoll W J1abopaTOpHBIM
o0Opy/lOBaHMEM, a TakKe IMpaBWiaM OOpalleHusi C BELECTBAMU B COOTBETCTBUU C
MHCTPYKLMSIMU IO BBINOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB IO TMOJYYCHHUIO U
coOMpaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJIa U KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB C



ONPEEIIEHHOW MAacCOBOM [JOJI€W PAaCTBOPEHHOI'O BEIIECTBA, IUIAHUPOBATH U IIPOBOJUTH
XUMHUYECKUE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U KUCIOT C MOMOIIBIO
MHIUKATOPOB (JJaKMYC, (peHOoI(pTaNenH, METUIOPaHXK U IPYTHUE).

K koHuy oOydenuss B 9 kJjacce npeaMeTHbIE pe3ynbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YyHAIOUIUXCSI YMEHUMA:

®pACKpBIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX TMOHATHN: XUMUYECKUH DIIEMEHT, aTOM,
MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BaJEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCJIEHUS, XMMHUYECKas PEAKLUs, XUMHUYECKas CBA3b,
TeIIoBOM  3(h(eKT peakuuu, MoJb, MOJSIPHBIE OO0BEM, pPACTBOP, DJIEKTPOJIHUTHI,
HERJIEKTPOJIUTBI,  AJIEKTPOJIUTHYECKAash  JIUCCOLMAlUs, peakluud HOHHOro oOMeHa,
KaTajau3aTtop, XUMUYECKOE paBHOBECHME, OOpaTMMble U  HeoOpaTUMBbIE  pEaKIIHH,
OKHCIIUTEIBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKHCIIMTENb, BOCCTAHOBHUTEND, OKHUCICHHUE U
BOCCTAHOBJICHUE, AJJIOTPOMNHUs, aM()OTEPHOCTh, XUMUYECKasl CBA3b (KOBAJIEHTHAs, MOHHAs,
MeTaJInyecKas), KpUCTANIMYecKas pemeéTka, KOpPpO3Hs METaJUIOB, CIUIABBI, CKOPOCTh
XUMUYECKOW peakuu, MpeaeiabHo nomnyctumas konuenrpauus IT/IK BemecTsa;

® JLIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATUM W TPUMEHATH OTHU
MOHATHS TIPY OMUCAHUU BEIIECTB U UX MPEBPAICHUIM;

®ICII0JIH30BATh XUMUYECKYIO CUMBOJIMKY JIJIi COCTaBICHUSI (pOpMyYJT BEIIECTB U YpaBHEHUI
XUMUYECKUX PEaAKIUI;

®OIpPENETATh BaJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHUYECKUX SJIEMEHTOB B COCIMHEHUSIX
Pa3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BELIECTB K OMPENEIEHHOMY KJIACCYy COEIMHEHUH 1O
dbopMynaMm, BHUJ XUMHYECKOM CBSI3M (KOBaJeHTHAs, WOHHAs, MeETaJulMuecKas) B
HEOPraHMYECKUX COCAMHEHUSX, 3apsA]l MOHA MO XUMUYECKOU (opMysie, XapakTep Cpeasl B
BOAHBIX PACTBOpPaX HEOPraHMYECKUX COECAUHEHUN, TUN KPUCTAJUIMYECKON pEIIETKU
KOHKPETHOT'O BEIECTBA;

epackpeiBaTh cMbIch [leprnognueckoro 3akona /. M. MenaeneeBa u 1€eMOHCTPUPOBATh €r0
NOHMMAaHKE: OMHUCHIBATh U XapaKTepu3oBaTh TabmuuHyo Gopmy I[lepuomnyeckoit cuctemsl
XUMUYECKUX BJIEMEHTOB: pa3inyaTh TMOHATHS «rjaBHas mnoArpynna (A-rpynma)» u
«miobounas mnoarpynna (b-rpymma)», wmanple W OOJBIIME TEPHOILI, COOTHOCUTH
0003HAYEHHUs, KOTOpblE HMEIOTCA B  IMEpUOJMYECKOW  Tabiuie, C  YHUCIOBBIMU
XapaKTEePUCTUKAMHU CTPOCHHSI aTOMOB XUMHMUYECKHUX 3JIEMEHTOB (COCTAB U 3apsij AApa, od1iee
YHUCIIO 3JIEKTPOHOB U pACIpEAeSiCeHHE HX 10 3JIEKTPOHHBIM CJOSAM), OOBICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB M MX COCAMHEHUHN B IpEleiax MaJIbIX
MIEPHUOJIOB U TJIABHBIX NOATPYIII C YYETOM CTPOCHUS UX ATOMOB;

eKkaccu(PUIMpPOBaTh XMMHUYECKHUE DJIIEMEHTHI, HEOPraHMYECKHUE BEIECTBA, XUMUUYECKHUE
peakuu (10 YUCIy U COCTaBYy YYacTBYIOLIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY 3 (deKTy,
10 U3MEHEHUIO CTEIIEHEW OKHMCIIEHUS XUMUYECKUX 3JIEMEHTOB);



® XapaKTEepU30BaTh (OMHUCHIBATH) OOIIKE U ClIEU(PUUECKIE XUMUUECKHE CBOMCTBA MPOCTHIX U
CIOKHBIX BEIIECTB, IOATBEPXkAAas OIMCAHME IIPUMEPAMHU MOJIEKYJSIPHBIX W HOHHBIX
YPaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUN;

®COCTABJIAATh YPABHEHUS DJIEKTPOJUTUYECKON IUCCOLUMALUM KHUCIIOT, IIEJIOYEN U COJIEH,
MOJIHBIE W COKpall€HHbIE YpPaBHEHHUS pEaKIUil HMOHHOrO OOMEHAa, YpaBHEHHUS pEeaKIIHi,
MIOATBEPKAAIOIINX CYILIECTBOBAHUE I'€HETHUYECKOW CBSA3M MEXKIY BELIECTBAMU Pa3JIMYHBIX
KJIaCCOB;

®pPACKPBIBATH  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKLUN  MOCPEACTBOM
COCTaBJICHHUS AJIEKTPOHHOI0 OajaHca 3TUX PeaKui;

®[IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS, BO3MOKHOCTHU
NPOTEKAaHUsI XUMHYECKUX MTPEBPALLEHUN B PA3JIUYHBIX YCIOBUSAX;

®BLIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIDHYXO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOr0 3JIeMEeHTa 1o (GopMyse COeAMHEHMs, MAacCOBYIO JIOJIO BEIEeCTBA B
pacTBOpE, IPOBOAUTDH PACUETHI 110 YPABHEHHUIO XUMUYECKOU PEAKIUK;

ecoONIONAaTh  MpaBWjia  MOJB30BAaHMS  XUMHUYECKOM mocyaod W JabopaTOpHBIM
o0opyAOBaHMEM, a TaKXke IMpaBuia OOpalleHuss C BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKIMSIMU TIO BBITIOJIHEHUIO J1A0OPATOPHBIX XMUMHYECKUX OMNBITOB IO MOJYYEHUIO U
COOMpPaHHUIO ra3000pa3HbIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO Ta3a);

®[IPOBOJUTH PEAKLUHU, IOATBEPKIAAIOIINE KAYECTBEHHBIM COCTaB pa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOpUA-, OpoMua-, HoauAa-, KapOoHat-, pocdar-, CUIUKAT-,
cyiabdaT-, TUIPOKCUI-HUOHBI, KATHOHBl AMMOHHS U HOHBl HM3yYEHHBIX METaJIIOB,
IIPUCYTCTBYIOILIKE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB;

®[IPUMEHATH OCHOBHBIC OIIEpPAllMd MBICIUTEIBHON JEATEIBHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHHUE, 0000IleHNe, CUCTEMAaTU3allMIO0, BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3EH —
JUIsl U3YYEHHsI CBOMCTB BEIECTB U XMMMUYECKHUX PEAKIUH, €CTECTBEHHO-HAY4YHBIC METOJbI
NO3HAHUA — HaONIOJIEHUEe, HU3MEpPEHHE, MOJEIUPOBAHUE, 3KCIEPUMEHT (peasibHbIl U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne | HamMeHoBaHHe pa3/ieioB U TEM KosaunyecTBO 4yacos
iieKTpOoHHBbIE (LHd poBbIE)
n/m| mporpaMmsl Konrpoububie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Paznea 1. IlepBoHaya/ibHble XUMUYECKHE MOHATHS
L1 | unn mpamacoron rememmoens |5 p  Buomorexa LOK
' P A https://m.edsoo.ru/7f41837c
yeJioBeKa
bu6anorexa IJOK
1.2 BemecTBa 1 XMMUYECKUE PEAKLIUU 15 1 https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3jnen 2. BaxkHeilune npeacTaBuTe M HEOPraHUYECKUX BElIeCTB
bu6anorexa IIOK
2.1 Boznyx. Kucnopon. Tlonstue 06 okcuaax 6 1 https://m.eds0o.ru/7f41837¢
bu6anorexa LIOK
2.2 Bonopon. [Tonarue o kuciorax u comsix 8 1 https://m.eds00.ru/7f41837¢
bu6anorexa IIOK
2.3 Bona. PactBopsl. [ToHsiTHe 06 OCHOBaHUSAX 5 1 1 https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX 11 1 1 bubnmnoreka [IOK
' COCTMHEHHI https://m.edso0.ru/7f41837c
Uroro no pazneny 30

Paznea 3. Ilepuonuveckuii 3axoH u Ilepuoaudeckasi cucreMa xumnueckux 3ieMenToB [I. U. MenpaesneeBa. Ctpoenue

aTOMOB. XUMHU4YeCKas CBA3b. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIE PC€aAKIIHH

3.1

[Tepuonnuecknii 3aKkoH u llepuoanueckas
CHCTEeMa XMMHYECKHUX dJieMeHTOB /[[. H.
MenneneeBa. CTpoeHue aTroma

bu6anorexa [JOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

392 Xumuueckas cBs3b. OKMCIUTEIBHO- 8 bu6anorexa [JOK
BOCCTAHOBHUTEIIBHBIC PEaKIIUU https://m.edsoo0.ru/7f41837c
bubmmoreka IIOK
Hroro no pasneny 15 https://m.edsga.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne | HauMmeHOBaHHe pa3iesioB M TeM KosinyecTBo acos JieKTpoHHBbIE (LHdpoBbIEC)
I/l | MPOrpaMMmbl Bcero | Konrpoabnbie | IIpakruueckue | 00pa3oBaTelbHbIE PECYPChI
padoThI padoThbI
Pasznen 1. BemecTBo U XUMHYECKHE peaKIMHU
[loBTOpEHUE U yriayOiaeHue 3HaHun bubnmnorexa [{IOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnorexa [IOK
' peaximii https://m.edsoo.ru/7f41a636
DIIEKTPONIUTUYECKAS TUCCOIALIUSI. bu6anorexa IIOK
1.3 8 1 1
XUMHUYECKUE PEaKIMK B PaCTBOpaX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3gea 2. HemeralsIbI M UX COETHHEHUSA
51 OO6m1as xapakTepUCTUKa XUMUIECKHUX 4 1 bubnuoreka [JOK
' snemenToB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
: JIEMEHTOB -TpYyMIIBI. u
by P https://m.edso0.ru/7f41a636
COEIMHEHUS
- \O/imaﬂ xapax;e;zncg&;ccaq:;nmaneMeHTOB ; . BuGmorexa LIOK
: -TpYyMIIBI. T U UX
pym ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
Ja Oobmas XapTCszHCTHKa X;/IIMI/ILIGCKI/IX . . , BuGniorexa [IOK
' :meMeHTUOB TPYTIBL STIEpoa 1 https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COEUHEHUS
Uroro no pazneny 25



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

Pasznen 3. MeraJuibl M UX cOeIMHEHUS

3.1 06 i 4 bubmmoreka IIOK
| e https://m.edsoo.ru/7f41a636
3.2 B i 16 bubnuoreka [JOK
: AQXXHEHIIIME METaJUIbl M MX COCIMHCHHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. XuMus u okpykamoumias cpeaa
4.1 B B SKI3HH 9elIOBEK 3 bubmuoteka [IOK
| T ’ oo https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
p 3 bu6anorexa IIOK
SRR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




INOYPOYHOE IIVIAHUPOBAHHE 8 KJIACC

Ne ara usyue (]
. Tema ypoka Kou-Bo Aata Hsysenus i DJIeKTPOHHBbIE HU(PPOBLIE
yacop | rAMY parry o0pa3oBaTe/ibHbIE pecypchl
Paznea 1. IlepBoHayaiibHble XUMUYeCKHEe MOHATHS (204)
1 [TpenmeT xumun. Posb XxuMuu B *W3HU yenoBeka. Tena 1 CeHTs06pb bu6mnorexa [JOK
¥ BEIECTBA 5 https://m.edsoo.ru/ff0d210c
2 [ToHATHE O METONAX ITO3HAHUSA B XUMUHU 1 6 htfpiéﬁgoggggoq‘(g/ﬁ 042276
IIpakTnueckas padora Ne 1 «IIpaBuna paGoTsl B bubnmnorexa [{IOK
3 | naGoparopuu M puEMBI 0OpalIeHus ¢ J1ao. 1 12 https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM >
4 UYucTteie BemnecTBa u cMecu. CriocoObl pa3aesieHus 1 13 bu6anorexa IIOK
cMeceii https://m.edsoo.ru/ff0d26ca
5 IIpakTuyeckas padora Ne 2 «Pa3nenenue cMmecelt (Ha 1 19 bubnuoreka [IOK
IpUMepe OUYUCTKHU TTOBAPEHHOU COJIH)» https://m.edsoo.ru/ff0d28c8
bubmmoreka IIOK
6 A 1 20
TOMBL I MOJCIAIH https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKUE PTIEMEHTBI. 3HAKH (CUMBOJIbI) XUMUUYECKUX 1 26 bubnmnorexa [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIIOKHBIE BELIECTBA 1 27 ht]t;[flséﬁﬁozgls(gourglléo d2a6c
9 A 1 OxT1a0pB bubnmnoreka [IOK
TOMHO-MOJIEKYJISPHOE YIEHHUE 3 https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1 4 bubnunoreka [JOK

dbopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JICMEHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTenbHasg atToMHas macca. OTHOCHTEIbHAS

bu6mnorexa [JOK

1 MOJIEKYJISIpHAs Macca 1 10 https://m.edsoo.ru/ff0d323c

12 | MaccoBas 10J9 XUMHUYECKOT0 JIEMEHTa B COCTUHCHUH 1 11 ht]tspiélj;r?gg;{goﬁgllf(f 0d350c

13 | KommuectBo BemniectBa. Moabs. MossipHas Macca 1 17 ht?pi?/?r?fgggoﬁﬁ)/ﬁ 0d5230

14 du3nYeCcKue U XUMUUYECKUE ABJICHUS. XUMUUYECKas 1 18 bu6mnorexa [JOK
peaxIus https://m.edsoo.ru/ff0d37fa

15 | Ilpu3Haku U yCIOBHS NPOTEKAHUSI XUMUYECKUX peakuui 1 24 ht?pi?;;gégg;(goﬁ(u)/lé 0d3a16

16 3aK0H COXpaHEHHS MACChl BEIIECTB. XUMHYECKHE 1 o5 bubmmoreka IIOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust Koau4ecTBa, MacChl BEIIECTBA MO bu6anorexa IIOK
YPaBHEHUSIM XUMHUUYECKUX peaKLni ps://m.edsoo.ru/ff0d5708

18 Kiaccudukarys XuMUUeCKUX peakinii (COeTUHEHUS, 1 8 bu6anorexa IIOK
pasliokKEeHUs, 3aMeIEeHHUS], O6M€Ha) https://m.edsoo.ru/ff0d3f34

19 M. B. JIoMOHOCOB — y4€HBIA-3HIUKIIONIEUCT. 1 14 bu6anorexa IIOK
O06001IeHNE U CHCTeMAaTH3aIis 3HAHUH https://m.edsoo.ru/ff0d40c4

20 KonTpoabnas pabora Nel o reme «BemecrBa u 1 15 bubnmnorexa [IOK
XHMHYECKHE PeaKIun» https://m.edsoo.ru/ff0d4290

Pa3jnen 2. BaxkHeiimune npeacTaBuTe M Heopranuieckux Beurects (304)

21 Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 1 21 bubmuoreka [IOK
5JIEMEHT M IIPOCTOE BelecTBo. O30H https://m.edsoo.ru/ff0d448e
Pu3nYeCKne U XUMUYECKUE CBOMCTBA KHCIOPOa bubnuoteka [JOK

22 1 22 .

(peakuuu okucienus, ropeane). [lorsitue 06 oxcuaax https://m.edsoo.ru/ff0d4614

93 Crnioco0ObI oJTy4eHHUsT KUCJIOpOo/aa B 1a00paTopuu 1 1 28 bubnunoreka [JOK

IIPOMBIINIJICHHOCTH. HpI/IMeHeHI/Ie KHCJI0poga

https://m.edsoo.ru/ff0d497a
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TemnoBoit 3P hHeKT XMMUYECKON peakIuu, MOHATUE O

bu6mnorexa [JOK

24 | TepMOXHMHUYECKOM ypaBHEHHH, DK30- U 29 https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
o5 TornmuBo (HeQTh, yrojib U MeTaH). 3arps3HeHue JexaOpp bubmmnoreka [{IOK
BO3/1yXa, CIIOCOOBI €0 MPEOTBPAIIEHHS 5 https://m.edsoo.ru/ff0d4c4a
26 IIpakTuuyeckas padora Ne 3 o reme «llosnyuenue n 6 bubnmnoreka [{IOK
coOMpaHue KUCIOPO/a, U3yUeHHE Er0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
57 Bonopon — siiemeHT 1 pocToe BELIECTBO. 12 bubnmnorexa [IOK
Haxos/eHue B mpupojie https://m.edsoo.ru/ff0d4ddo
28 du3nuecKkne 1 XMMHYECKHE CBOMCTBA BOAOPO/IA. 13 bubmmotexa [IOK
[IpyuMeHeHre BOJOPOIA https://m.edsoo.ru/ff0d4dd0
bu6anorexa IIOK
29 | 1II 19
OPITHE O KHEOTR 1 20 https://m.eds00.ru/ff0d5002
30 Crnioco0sI oJTy4eHus1 BOJOPOJia B Ta00paTopuun 20 htfpﬁ?;g‘?;g?goﬁﬁ)/ﬁo d4ddo
31 IIpakTuyeckas padora Ne 4 o teme «Ilonydenue u 26 bubnuoreka [JOK
coOupanue BOJ0PO/a, H3yYEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 | MonspHslil 00bEM ra3zos. 3akoH ABorazipo 27 ht]tSpHS(:S/J;rPTI](.)eTS;(SOI._Ir(u)/I;O 45426
33 Brruncinenus o0n€Ma, KOJIMYECTBA BEIECTBA ra3a 110 €ro SuBane 9 bu6anorexa IIOK
M3BECTHOMY KOJINYECTBY BEIIECTBA WM 00BEMY P https://m.edsoo.ru/ff0d55a0
34 Brrunciennst 00EMOB ra30B 10 YpaBHEHHIO PEAKIIMU Ha 10 bubnmnoreka [IOK
OCHOBE 3aKOHa 0OBEMHBIX OTHOLIEHHUI Ta30B https://m.edsoo.ru/ff0d5708
35 duznueckne 1 XUMHYECKHE CBOMCTBA BOJIBI 16 ht?pi?;ﬁ?ggggoﬁglﬁ 0d5872
36 | CocraB ocHoBanuii. [lonsarue 00 nHAMKaTOpaXx 17 bubmmorexa [IOK

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBopurens. Haceimenssie u

bu6mnorexa [JOK

37 | HeHachHIIIEHHBIE PACTBOPHL. MaccoBasl 0N BEIIECTBA B 23 https://m.edsoo.ru/ff0d5b40
pacTBope
IIpakruyeckas padora Ne 5 o teme «IIpurotoBnenue bubnuoteka [JOK
38 | pacTBOPOB C OHpeeaEHHON MaccoBOM Joei 24 https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOIO BEIIECTBA»
39 KonTpoabnasi pabora Ne2 nmo reme «Kucsopoa. 30 bubnuoteka [JOK
Boaopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 | Okcupsl: cocTaB, Kaaccudukaius, HOMEHKIaTypa 31 ht?pi?;;?;gggoﬁglﬁ 0d664e
41 [TonydyeHnue u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, deBpaiib bubnmnorexa [{OK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB 6 https://m.edsoo.ru/ff0d664e
42 | OcHoBaHMS: COCTaB, KiaccudUKaIus, HOMEHKIATypa 7 htf;?;%?;;ggoﬁglﬁo d67ca
. . bubmmoreka IIOK
43 | 11 13
OJIYYeHHE U XUMUYECKHE CBOMCTBAa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 | KucCIoTHL: cOCTaB, KiIacCU(pUKAIIMsI, HOMEHKIIATypa 14 ht?gg;?ﬂ?;gﬁifgﬁfo dfee?
45 | TlomyuyeHue U XUMHYECKHE CBOMCTBA KUCIIOT 20 ht?;sé?/?nézggzc{i[r(aﬁf 0dfee?
46 Conu (cpeaHue): HOMEHKIIATYpPa, CIIOCOObI TIOMYYEHHUS, 21 bubnmnorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTuyeckasi padora Ne 6. Pemienue sxcnep. 3aaa4 bubmuoreka [IOK
47 | 1o Teme «OCHOBHEIE KIIACCHI HEOPIraHMYIECKHX 27 https://m.edsoo.ru/00ad9b7c
COCTMHEHUI»
48 I'eneTndeckas CBsI3b MEXKY KJIACCAMHU HEOPTAHUYECKUX 28 bubnuoreka [JOK

COEeIMHEHNN

https://m.edsoo.ru/00ad9a50
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49

O000111eHE U CUCTEMATHU3aIMAA 3HAHU M

Maprt 5

bu6mnorexa [JOK
https://m.edsoo.ru/00ad9ch?2

50

KonTtposbHasi padora Ne3 mo teme "OcHOBHBIE
KJIACChI HEOPraHUYEeCKUX coeAMHeHnH "

1

6

bu6mnorexa [JOK
https://m.edsoo.ru/00ad9ela

Paspnea 3. Ilepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumudeckux djiemeHToB /. U. MenpeseeBa. Ctpoenue
aToMoB. XuMHYeCKasi CBA3b. OKUCIHUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (154)

[lepBbie MOMBITKY KJIACCU(DUKALUN XUMHUUECKUX bubnmnoreka [{IOK
o1 1 12 .
aneMeHTOB. [IoHsITHE O rpyIax CXOAHBIX AIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepnonnueckuii 3akoH u Ilepuoanyeckas cucrema 1 13 bubnmnorexa [IOK
XUMHYECKHX d1eMeHToB JI. M. Menpeneena https://m.edsoo.ru/00ada52c
bubnuorteka [JOK
>3 | TlepHOLb, IpyMIIb, NOATpYIIEI 1 19 https://m.edsoo]ju/OOadaSZC
54 | Crpoenue aromoB. CocTaB aTOMHBIX sijiep. M3oTombl 1 20 httlrs)lgsjlrﬁfdesli)aogl?/&a da342
55 CrtpoeHnue 3JeKTPOHHBIX 000JI0YeK aTOMOB DJIEMEHTOB 1 Anpers 2 bubnuoreka [IOK
[Mepuonnueckoit cuctemsl 1. 1. Menneneena https://m.edsoo.ru/00ada6bc
XapaKTepruCTUKa XUMUYECKOT0 3JIEMEHTA T10 €T0 bubnuoreka [IOK
56 | nonoxenuto B [lepnoanueckoii cucreme J1. Y. 1 3 https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa i pa3BUTUSL HAYKU bubnmnorexa [IOK
57 | wnpaktuku. JI. 1. Menaenees — y4éHbIii, Ie1aror u 1 9 https://m.edsoo.ru/00ada96e
rpakIaHIH
58 DIIEKTPOOTPUIIATEIBHOCT AaTOMOB XUMUUYECKUX 1 10 bubmuoreka IIOK
3JEeMEHTOR https://m.edsoo.ru/00adaab8
bubnmnoreka [JOK
59 | HonHas xuMHUUYeCKas CBSI3b 1 17 https://m.e dsoo.L}u 100adac34
60 | KoBaneHTHas mojsipHas XUMHYECKas CBS3b 1 23 Buomioreka HOK

https://m.edsoo.ru/00adaab8
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bu6mnorexa [JOK

61 | KoBaneHTHas HemoyispHas XUMUYECKas CBS3b 1 24 https://m.eds0o.rw/00adaab
. bu6mnorexa [JOK
2 1 M
° (CTemeHk OKTCIeHI ait 7 https://m.edsoo.ru/00adae28
63 | OKHUCIUTETBbHO-BOCCTAHOBUTENbHBIE PEAKI[UU 1 8 ht;ﬁgﬁﬁ%ﬁ;ﬁ(}gﬁ&a db076
bu6mnorexa IJOK
4 1 14
° ORHCIHTEH H BOCCTAHOBHTEH https://m.edso00.ru/00adb076
65 KonTpoabHasi pabora Ne4 o teme «CTpoeHue aToma. 1 15 bubnuoteka [JOK
XuMHu4ecKas CBA3b» https://m.edsoo.ru/00adb486
Pe3epBHOe Bpems (34)
66 PesepBublii ypok. O000111€HHE U CUCTEMATU3AIIHS 1 21 bubnmnorexa [IOK
3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBublii ypok. O000111€HHE U CUCTEMATU3AIIMS 1 99 bubnmnorexa [IOK
SHAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O600I1IeHNE B CUCTEMAaTH3aIUs 1 28 bubnuoreka [IOK
SHAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 9 KJIACC

No Tema ypoka Kou- JlaTa u3y4yeHus1 1o JIEKTPOHHbIE U (pOBLIE
n/n BO o0pa3oBaTeJIbHbIC
vacop | 1AHY (haxry pecypchl
Paznea 1. BemecTBo 1 xumnueckue peakuuu (17 4)
1 Ilepnoanueckuii 3akoH. [leppuoguueckas cucrema 1 CeHta0pb bubnmnoreka [{IOK
xuMHueckux daemenToB J[. . Menzeneena 5 https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMUYECKUX 1 7 bubnuoteka [JOK
9JIEMEHTOB MEPBbIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Kinaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKHUX 1 12 bubnuoteka [JOK
BEI[ECTB https://m.edsoo.ru/00adb7e2
4 Buipl XuMHUUeCKOM CBS3U U TUITBI KPUCTATIITUYECKUX 1 14 bubnmnorexa [IOK
peméToK https://m.edsoo.ru/00adbac6
KonTpoabnas pabora Nel no reme «IloBTopenue n
3) yriy0JieHue 3HAHMIH OCHOBHBIX pa3/iesioB Kypca 8 1 19
KJIaccay
6 Kiaccuduxaiys XuMUIeCKUX PeakIfil 10 pa3IMIHbIM 1 21 bubnuoreka [JOK
pU3HAKaM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUUYECKOM peakuuu. [lonsarue o bubamnoreka [IOK
7 1 26 _
TOMOTEHHBIX M T€TEPOTeHHBIX PEaKIIHIX https://m.edsoo.ru/00adbe9a
8 smmonue na cxapocts aitacerof poakiint R buGmiorexa LIOK
https://m.edsoo.ru/00adc28c
MIOJI0KEHNE XUMUYECKOTO PAaBHOBECUS
9 OKHUCIUTENHbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUU 1 OxT0pe bubmaorexa HOK
3 https://m.edsoo.ru/00adcade
10 Teopust anekTponuTuueckoit nuccouranuu. CuiabHble U 1 5 bubnuoreka [JOK
ca0bIe DIIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 Honie ypaBHeHHS peaKiuiii 1 10 https://m.edsoo.ru/00add448
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XUMHWUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUU B CBETE

bu6anorexa [JOK

12 npejcTaBieHuit 00 D] . 12 https://m.edsoo.ru/00add5d8
13 XHUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABIECHUN 00 1 17 bubnmnoreka [{IOK
AJICKTPOJUTHYCCKON JUCCOIHAIIH https://m.edsoo.ru/00add8h2
. bubmmoreka IIOK
14 Towsmue o ruppomise coneid ! 19 https://m.edsoo.ru/00add9d4
KonTpoabHas padora Ne2 nmo reme «JIeKTPOJINUTH- bubnuoreka [JOK
15 1 24 _
yecKasi JUCCONMANusi. XMM. PeaKIud B PAaCTBOPAX» https://m.edsoo.ru/00addecO
16 IIpakTuuyeckas padora Ne 1. «Pemenue skcnepuMeH- 1 26 bubmmnoreka [{IOK
TaJIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
. bu6anorexa [JOK
17 O00011IeH1E U cUCTEMATU3AIUA 3HAHUNA 1 Hos6ps 7 https://m.edsoo.ru/00addd12
Pa3znen 2. HemeTtayiibl U uX coequHeHus (25 1)
18 OO6m1as xapakTepUCTHUKA TAIOTCHOB. XUMHYECKHE 1 9 bubnuoreka [JOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopo. ConsiHast KUCI0Ta, XUMUYECKHE bu6anorexa IIOK
19 . 1 14 _
CBOWCTBA, MOJy4YEHHUE, IPUMCHEHHE https://m.edsoo.ru/00adel104
IpakTuyeckasi padora Ne 2 o reme «Ilomydenue bubnuoreka [JOK
20 . N . 1 16 _
COJISTHOM KHMCJIOTHI, M3y4YeHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHeHUSIM XUMUYECKUX PEAKLAN, €CIIU 1 21 bubnmnorexa [IOK
OJIMH U3 PEarcHTOB JaH B M30BITKE https://m.edsoo.ru/00ade488
bubmuoreka [IOK
22 OO6mast xapakTepucTiKa 1eMeHTOB VIA-rpymnmbt 1 23 https://m.eds00.ru/00ade64a
AnnotpornHbie Mmonudukauu cepsl. HaxoxaeHue cepsl u bubnuoreka [JOK
23 . . . 1 28 _
e€ coeIMHEHNUN B IPUPOJC. XUMHICCKHIE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBoaopo, CTpoeHHe, GU3NICCKHE B XUMHUICCKHC 1 30 bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/00ade802
Oxcuasl cepbl. CepHast KHCITOTa, GU3UICCKUC U JlexaOpb bubnmoreka [JOK
25 . 1 .
XHUMUYECKUE CBOMCTBA, MPUMEHEHHUE 5 https://m.edsoo.ru/00adea28
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XHUMUYECKUE p€aKuru, JCKAIKUC B OCHOBC ITPOMBIIII-

26 JIEHHOT'O C0c00a MOJIyYEHUs: CEPHOM KUCIOThL. XHM. 7 bubmorexa OK
' https://m.edsoo.ru/00adec8a
3arpsi3HCHHUE OKP. CPENIbl COCTMHECHUSIMH CEPBI
27 Brruncnenue MaccoBOM 10711 BBIXOJa MPOAYKTA PEaKIuu 12 Brbmaorexa LIOK
https://m.edsoo.ru/00adec8a
28 pacnpoctpanmit 5 ApMpORE. dswccrae i xiviocRie 14 buGaorea LIOK
pacnpouvip pupode, https://m.edsoo.ru/00adeeat
CBOICTBA
29 AMMHak, ero GU3NIECKUe U XUMHUYECKHE CBOMCTBA, 19 bu6anorexa IJOK
MOJYYCHUE ¥ TPUMCHEHHE https://m.edsoo.ru/00adf004
30 IIpakTuuyeckas padora Ne 3 no reme «llonmyuenune 21 bubnmnorexa [IOK
aMMHaKa, U3y4CHHUE €ro CBONCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KHCIIOTa, €€ PU3HYECKHE U XUMUYCCKUE 26 bubamnoreka I{OK
CBOIcTBa https://m.edso0.ru/00adf306
Hcnonp30BaHUEe HUTPATOB U COJICH aMMOHHS B KA4ECTBE
32 MUHEPAJIbHBIX YI0OpeHU. XUMHUECKOE 3arps3HEHNe 28 bubmorexa [OK
. ' https://m.edso0.ru/00adf518
OKpYXalolleh cpe/ibl COeTMHEHUSIMU a30Ta
dochop. Oxcun dochopa (V) u pochopHas kucio-ta, bubnuoreka [JOK
33 " SAuBapp 9 _
(Gu3NYECKHEe ¥ XUMHYECKIE CBOMCTBA, IMOJIyUYCHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue ¢hochaToB B KauecTBE MUHEPATIBHBIX 11 bubamnoreka [IOK
ynoOpeHwuid. 3arpsisHeHHne IPUPOTHON cpebl hocdaramu https://m.edsoo.ru/00adfc20
VYrnepon, pacpocTpaHeHHe B pupojie, GU3NIecKue u bubamnoreka [IOK
35 9 16 _
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OI(CE/II[BI yraepojaa, nx GU3n4ecKkue u XUMUIECKUe Bu6miotexa LOK
36 CBOMCTBA. DKOJOTUYECKUE MTPOOIIEMBI, CBSI3aHHBIE C 18 _
https://m.edsoo.ru/00adfebe
okcuniom yriepoxa (1V)
37 VYrosipHas KUCIIOTa U €€ COJIH 23 https://m.edsoo.ru/00ae006¢
IIpakTuueckas padora Ne 4 o reme "llonyuenue Bubmuotexa [IOK
38 yriekucioro ra3za. KauectBenHas peakuus Ha KapOoHaT- 25

"

HOH

https://m.edsoo.ru/00ae027¢e
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[lepBoHauanbHble NOHATHS 00 OPraHUYECKUX BEIIECTBAX bubnmnoreka [{IOK
39 1 30 _
KaK O COCIMHEHHSX YTIIepoia https://m.edsoo.ru/00ae054e
. bubmmoreka IIOK
40 Kpemnuii u ero coennHeHus 1 ®eppansl https://m.edsoo.ru/00ae080a
5L ramm saten o e Baneume nowerarm s 16 bubmorera LIOK
! https://m.edso0.ru/00ae0bf2
COCTMHEHUSD
KontposbHas padora Ne3 mo teme «BaxHeiue bubnmnorexa [IOK
42 1 8 )
HEMETAJLIbI M MX COeTMHEHMSD https://m.edsoo.ru/00ae0el8
Paznen 3. MeTasiibl U ux coeuHeHus (204)
OO6m1as xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — Bu6mioreka LOK
43 MeTauI0B. MeTajindeckas CBSI3b U METaJNIMYecKas 1 13 ]
« o https://m.edso00.ru/00ae103e
KpUcTaJuTMdeckas pemérka. Ou3. CBONCTBA METANIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHYECKUN bubamnorexa [{IOK
44 . 1 15 _
psIT HATIPSKCHUH METaJIJIOB https://m.edsoo.ru/00ael1156
45 Bumcramn no ypaswenm xumiacoan peakiuti,ccmn | 1 20 Bubmotexa LIOK
P peakitis, https://m.edso00.ru/00ae1156
OJIMH U3 PEAareHTOB COJNEPKUT IPUMECH
bubnuoreka [JOK
46 [ToHsiTHE O KOPPO3UH METAIIIIOB 1 22 https://m.eds00.ru/00ae1278
bubnuoreka [JOK
47 | Hlenouneie MeTaIL 1 2 https://m.edso00.ru/00ae14b2
bu6anorexa [JOK
48 OKcuabl U TUAPOKCUIBI HATPUS U KU 1 29 https://m.eds00.ru/00ae14b2
. . bubmmoreka [JOK
49 [I{es10uHO3EMENBHBIE METAIUIBI — KaIbLUKA U MarHUN 1 Maprt 5 https://m.eds00.ru/00ae15e8
. bubmmoreka [JOK
50 Baxuenmune coequHeHNS KaJIbIUI 1 7 https://m.edsoo.ru/00ae15e8
51 O06001IeHNe 1 CUCTeMaTH3aIMs 3HAHHIHI 1 12
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y y bubmmoreka IIOK
52 XKécTkocTh BOABI U CLIOCOOBI €€ YCTPAaHEHUS 1 14 https://m.edsoo.ru/00ae1886
IIpakTuyeckas padora Ne 6 no reme "JKECTKOCTH BOJIBI bubnmnoreka [{IOK
53 R " 1 19 )
U METOJIbI €€ YCTpaHCHHUS https://m.edsoo.ru/00aelae8
. bubmmoreka IIOK
54 AmomnHui 1 21 https://m.edsoo.ru/00aelc64
. bubmmoreka IIOK
55 AmpoTepHbie CBOMCTBA OKCHUA U THIPOKCUAA 1 Amnpenb 2 https://m.eds00.ru/00ae1c64
bu6anorexa IJOK
o6 Keneso 1 4 https://m.edso0.ru/00ae1d86
57 | Okcunpl, ruapokcuabl u conu xkenesa (1) u sxenesa (1) 1 9 https://m.edsoo.ru/00ae35e6
58 O0o0011IeHME U cucTeEMaTH3alUA 3HAaHUU «MeTauibDy 1 11
59 | Tapmmetk st i T BioeCHIG weTaT L 18 bumorera LIOK
https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruncnenus mo ypaBHEHHUSM XUMUUYECKUX PEAKIIUMA, €ClIn
60 OJINH M3 PEareHTOB JaH B U30BITKE WIIH COJICPKUT 1 93 bu6anorexa IIOK
nprMecH. BeluuciieHrnss MacCOBOM J0JIH BBIXOa https://m.edsoo.ru/00ae1750
MPOIYKTa PEAKIIUH
61 O00011eHNE U CUCTEMATU3ALNS 3HAHUI 1 25
62 KountposbHas padora Ne4 mo teme «BaxHeinue 1 Maii 2
METAJJIbI M HX COeIHHEHH S
Paznen 4. Xumusa u okpyxkamomas cpeaa (34)
63 BemecTBa n MaTepuaibl B MOBCEIHEBHOW KU3HU 1 7 bu6anorexa [JOK
YyeJIoBeKa https://m.edsoo.ru/00ae3f50
. bubmmoreka [JOK
64 XHUMHUYECKOE 3arPSI3HEHUE OKPYIKAIOIIEH Cpeabl 1 14 https://m.edsoo.ru/00ae4270
bu6anorexa [JOK
65 Ponb xuMuu B perieHn# 3KOJIOTHIECKUX MPoOeM 1 16 https://m.eds00.ru/00ae4270
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Pe3epBHoe BpeMms (34)

. . bubmmoreka IJOK

66 PesepBHbIit ypok. O600I1I€HNE ¥ CUCTEMATHU3AIMS 3HAHUM 1 21 httns://m.eds00.ru/00ae0d0a
. . bubmmoreka IIOK

67 PesepBublii ypok. O00011I€HNE U CHUCTEMAaTU3alMsl 3HAHUN 1 23 https://m.edsoo.ru/00adb33c
. . bubmmoreka IIOK

68 PesepBublii ypok. O00011I€HNE U CHUCTEMAaTU3AlMs 3HAHUN 1 28 httns://m.eds00.ru/00ad9ch?
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