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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XuMHuHM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHs COCTaBlIeHa Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHON MpPOTpamMMbl
OCHOBHOTO 0011ero oopasoBanus, npejacraBieHHbIXx B @I'OC OO0, a Ttakke Ha OCHOBE
benepanbHON paboyeil MporpaMMbl BOCIIUTAHUS U C YYETOM KOHLIEIILMHU MPENoJIaBaHus
yuebHOro mpenMera «XuUMHS» B 00pa3oBaTENbHBIX OpraHuzanusax Poccuiickoit
Oenepanum.

[IporpaMMa 1o XxuMHuM Ja€T MPEJICTaBICHUE O LENIX, OOLIEH cTpaTeruu o0y4yeHus,
BOCIIUTAHUS U Pa3BUTHs 00YyYarOIIMXCS CPEACTBAMH y4eOHOro MpeJIMEeTa, yCTaHABIMBAET
00s13aTeIbHOE TPEIMETHOE COJEp’KaHUE, MpeaycMaTpUBaeT paclpesieiieHue €ro Io
KJIacCaM U CTPYKTYpHpPOBAHHUE MO pa3feiaM U TeMaM MpOrpaMMbl O XUMHUH, OIPEIEIseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJACPKAHUS, PEKOMEHIYEMYIO
IIOCJIEIOBATEIBHOCTDh U3YYEHUSI XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKM Yy4yeOHOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OOyuaroluxcs,
OINpesesieT BO3MOXKHOCTH IIpeaMeTa Uil peailu3auuud TpeOoBaHUIl K pe3yibTraraM
OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHON MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs, a TaKke TpeOOBaHWN K pe3yibTaTaM OOYy4YEeHHs] XUMHUHU Ha ypOBHE Ileyei
U3Y4YEeHHUsS TpeIMeTa U OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOW JESITEIbHOCTU
00y4aroILIerocs 10 OCBOCHUIO yUeOHOTI0 COJIEP KAHUS.

3HaHWE XHUMHUU CIy’)KUT OCHOBOM  uis  (OpPMHUPOBaHMS  MHPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUA O MaTepHATbHOM EIWHCTBE MHUPA, BAXHYIO POJIb
urpaioT (GopMUpyeMble XUMHUEH MPEACTABICHUS O B3aMMOIPEBPALICHUSIX YHEPTUU U 00
HBOJIIOLIMM BEUIECTB B MPUPOJE, O MYTAX PEUICHMs INIOOATbHBIX IPOOJIEM yCTOHYHMBOIO
pPa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPreTHUECKOW, NMUIIEBOM M 3KOJOTMUYECKOU
6e3omacHOCTH, TPOOIIEM 3APaBOOXPAHECHHUS.

N3yuyeHnue xumuu:

CIOCOOCTBYET peaju3alMi BO3MOKHOCTEH MJIi CaMOpa3BUTHS U (POPMHUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 001Iel U (PyHKIMOHATBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEN
o0yJaromuxcs, HAaBBIKOB ~ HMX  CAMOCTOSITEIBHOM  y4eOHOW  JESTEeNIbHOCTH,
AKCIIEPUMEHTAIIBHBIX U MCCIIEOBATENbCKUX YMEHHM, HEOOXOAUMBIX KaK B MOBCEIHEBHON
’KU3HU, TaK U B IPO(ECCUOHATILHOM e TEIIbHOCTH;

3HaKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO
B3IJIIJa Ha E€JIMHCTBO MPUPOJbI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM 3TalioM B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00yYaroIIMuXCs;

CHOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K IPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJAJ B 3KOJOTMYECKOE 0Opa3zoBaHUE
00yJaroIIIXCsl.



JlaHHbIE HampaBiIeHHs B OOYYEeHHMM XUMHHM O0O€CIeYUBarOTCs  creunuduxon
COJIepKaHusl YYEOHOro IpeaMeTa, KOTOPbIN SIBISIETCs MeJarornyecku aJanTHPOBAHHBIM
oTpakeHHeM 0a30BOM HAYKH XUMUH Ha OTPEACICHHOM dTare e¢ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHHA OPHEHTHPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMBl TE€pPBOHAYAJIbHBIX TOHATUH XHWMHUH, OCHOB
HEOPraHWYEeCKOM XMMHH M HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX ITOHATUH OpPraHUYECKON
XUMUH.

CtpykTypa coAepKaHus MporpaMMbl MO XUMUU c(OpMUpPOBaHAa Ha OCHOBE
CUCTEMHOT0 N0IX0/1a K €€ uzyueHuro. CoaeprkaHue CKIaAbIBACTCS U3 CUCTEMBI TOHSITHHI O
XMUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUIN O XUMHUYECKOU peakiuu. O6e 31u
CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI 10 MPUHIIMITY [TOCJIEI0BATEILHOTO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akona /[. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHSI O CTPOEHUM aTOMA U XMMHUYECKOU CBS3H;

— IPECTaBICHUN 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINY BEIIECTB B pacTBOpax.

Teopernyeckre 3HaHUS PacCMaTPHUBAIOTCA HA OCHOBE SMIIMPUYECKH ITOITYUYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIIBHO OT OJAHOIO YPOBHS K JIPYromy,
BBINIOJHAS (PYHKUMHM OOBSICHEHHS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MO>KHOCTEHN MPAKTHYECKOTO IPUMEHEHUS U MTOYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHre mporpamMmbl MO0 XUMHH CIOCOOCTBYET (HOPMHUPOBAHHIO MPEICTABICHHS O
XUMHUYECKOM COCTaBIIAIOIIECH HAYYHOM KapTUHBI MHPA B JIOTHUKE €€ CUCTEMHON IPHUPOJBI,
LIEHHOCTHOT'O OTHOIIICHMSI K HAYYHOMY 3HAHHUIO U METOJIaM IIO3HaHUA B Hayke. M3yueHue
XUMHH TPOUCXOJNT C TPUBJICUCHUEM 3HAHUMN U3 PaHEE U3yUYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 knacce» u «Pu3uka. 7 Kiacey.

[Ipy w3ydyeHMH XUMHUU TPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB XHMHUYECKOUH
HayKM Kak oO0JacTM COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUUYECKOM JEeSTEIbHOCTH
YeJI0BEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. 3a/iaya y4eOHOTo IIpeameTa
COCTOMT B (OPMHUPOBAHMM CHUCTEMBl XMMHUYECKUX 3HAHUM — BaxKHEHmUX (axToB.,
MOHSTHH, 3aKOHOB W  TEOPETUYECKUX  MOJIOKECHHH, JOCTYHMHBIX  0O0OOIICHHIA
MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAYKH, B MPUOOIICHHMH K HAYyYHBIM METOAaM
MO3HAHUS IPU U3YUYEHUHU BELECTB U XUMUYECKUX peaklnii, B GOPMHUPOBAHUU U Pa3BUTHU
MO3HABATEJIbHBIX YMEHUH W HMX MNPUMEHEHMH B Yy4e€OHO-IIO3HABAaTENbHOM U Yy4eOHO-
UCCIIEIOBATENIbCKOM  €ATENbHOCTH, OCBOEGHHMM MPaBUi 0Oe30MacHOro oOpalieHus ¢
BEILIECTBAMH B MIOBCEHEBHON KU3HU.

[Ipy wu3yyeHMM XHMMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Ba)XHOE
3HaYeHHE MPUOOPENTU TaKUE LIEIH, KaK:

— (opMuUpOBaHHWE  MHTEJUIEKTYalbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO,  COTPYIHUYECTBY, CaMOCTOSITEJIbBHOMY  TPUHATUIO  PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSIM KHU3HU;



— HaINpaBJIEHHOCTh OOYYEHHUS Ha CHCTEMATHYECKOE MPUOOIICHHE OO0ydarolMXcs K
CaMOCTOSITEJIbHOM MO3HABATENbHON JEATENbHOCTH, HAyYHBIM METOJAaM I[IO3HAHUS,
(hOpMHPYIONM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieueHre yCIIOBUM, CITOCOOCTBYIONMINX MPHOOPETCHUIO OOYJAFOIIIMMUCS OTIhITa
pa3HOOOpa3HOM JEATEeIbHOCTH, TO3HAHUS M CAMOMO3HAHMSI, KIIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIUI), UMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JIJISi Pa3IMYHBIX BUOB
NEATEIbHOCTH;

— (hopmupoBanue obmieit (PyHKITMOHATLHON U €CTeCTBEHHO-HAyYHOW TPAMOTHOCTH, B
TOM YHCJIC YMEHUU OOBSICHATH W OICHWUBATH SIBJICHUS OKPYKAIOIIETO MHUPA, HCIOIL3YS
3HAHUSA U OIBIT, NOJYYEHHBIE MPU HU3YYECHHH XHUMHUH, NPUMEHATh UX MPHU PELICHUU
mpo0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JACSATEIBHOCTH;

— ¢opMmupoBaHue Yy OOyYarONUMXCsl TYMaHUCTHYECKUX OTHOIICHUN, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHA HSKOJOTHYECKH I€JIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOH MEATEILHOCTH B IEISAX COXPAHEHHUS CBOETO 370POBbSI U
OKpYXarouer MPUPOTHON CPEbI;

— pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MTPO( WIS U HAMTPABICHHOCTH JTaTbHEHIIIETO O0YICHHS.

OO01iee 4YMCIO YacoB, OTBEJACHHBIX [JISi M3YYCHUS XUMHUU Ha YPOBHE OCHOBHOIO
obmrero oopasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HE/CIIO), B
9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIE XMMUYECKUE MIOHSATHSA

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemectBa. dusnueckue CBOMCTBAa BeHIECTB. ATperaTHO€ COCTOSIHUE
BemiecTB. [loHsATHE O MeTOax MO3HAHUS B XMMHHU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
AeMEHTOB. [IpoCThI€ U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHasi Macca.
OTHOCUTENBHAST MOJICKYJISIpHAas Macca. MaccoBasi 10J11 XUMHYECKOTO JIEMEHTa B
COEAMHEHHUH.

KonunuectBo BeniectBa. Moib. MonsipHas macca. B3auMoCBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacdetel mo Qopmyram
XUMHUUYECKUX COCTUHEHUM.

du3nuecKue U XUMHUUECKUE SBJICHUSA. XUMHUYECKasi peaklusi U €€ MPU3HAKHU.
3aKOH COXpAaHEHHsS MacChl BEIECTB. XMMHUUYecKHe ypaBHeHusa. Kiaccuduxanums
XUMHUYECKUX PEaKIHi (COeAMHEHUS, pa3JIOKEHUs, 3aMeIeHHUsI, 0OMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/I0H, NMpaBUjIaMu padOTHl B J1abOpaTopuu u
npueMaMu 0OpalleHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OMHMCAHUE
bu3nUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHHE
busnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHUE U KOHJEHCAIMS BOJbI) U XUMUYECKUX (FOpPEHUE CBEYM, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCIOTON) SIBJICHUM, HaOII0ICHUE U
OMMCaHUE TPHU3HAKOB MPOTEKAHHS XUMHUYECKUX peakiui (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pazioKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM conu meau (11),
M3YYCHUE CITOCOOOB pa3eeHHs CMECel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BbITIApUBAHUE, JUCTHILIISALNSA, XpoMaTorpadusi, MpoBeeHNE OYHCTKU MTOBAPEHHOM
coid, HaOJMIOJEHWE U  ONHCAHHE  PEe3yJbTaTOB  IMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYI
(IIapoCTEepKHEBBIX).

Ba:kuHeiimne npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucmopoa — snemeHT u mpocTtoe
BemecTBO. HaxokmeHne kucmopona B TpUpoAe, (DHU3WYECKHE M XUMHUYCCKUC
cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoObl



MOJIYYCHHUS KHCIopoAa B JabopaTopud W TMPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoje. O30H — alIoTponHas MOAN(PHUKAIIHS KUCIOPOIa.

TennoBoli 3p(}EeKT XUMHUECKOW peaklUuHd, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUWU. TOIUIMBO: yrojb W METaH. 3arpsA3HCHHE
BO3/lyXa, yCUJICHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — smemeHT M mpocrtoe BemiecTBo. HaxoxneHue Bomopona B
npupoje, Gu3nuecKre U XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBITOTYYEHHS.
Kucnots! u conm.

MosnsipabIit 00b¢M Ta30B. PacyeThl MO XMMUYECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOAbl. Boma kak pacrtBopurens. PacTBopsl.
HacelllieHHbIE M HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOpPE. XUMHUUYECKHAE CBOMCTBA BOJbI. OCHOBAaHMUSI.
Ponbe pacTBOpOB B mpupose M B KU3HU YEI0BEKa. KpyroBopoT BOJIBI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MTPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojieoOpasyionue (OCHOBHBIE, KHUCIOTHBIC, amM{OTEepHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3mdeckne W XUMHUYCCKHC
CBOMCTBa OKCHJIOB. [lonyuenue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [losryyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[TonydyeHue KUcIor.

Conu. Homenknarypa cosieil. @u3znuecknue M XMMUYECKHUE CBOMCTBA COJICH.
[Tonmyuyenue coiei.

['eneTnyeckas CBA3b MEXKy KJIaCCaMU HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIIPEICIICHUE COACPKAHUSI KUCIOPOJa B BO3yXeE, IOIYyUYCHUE,
cobupaHue, pacmo3HaBaHWE MW W3YYEHHWE CBOWCTB KHCIOpOJa, HAOIOJACHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpEeKpalieHusl TOpPeHHs (TMoXkapa), O3HAaKOMJIGHHE ¢ 0OpaslmaMu OKCHIAOB H
OMHMCaHUE HX CBOMCTB, TNOJy4YE€HHE, COOMpaHHE, pPACIO3HABAHHWE U H3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojgopoaa ¢ okcuaoMm menu (II)
(BO3MO’KHO HCIIOJIB30BaHUE BUJICOMATEPUANIOB), HAOJIO/ICHUE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHME OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C  OMNpPEIEICHHOU
MacCOBOW J0JIEd paCTBOPEHHOTO BEIIECTBA, B3AUMOJACICTBUE BOJbI C METAILUIAMU
(HaTpueM U KajbleM) (BO3MOXKHO HCIIOJIb30BaHHUE BUEOMATEPUAIIOB),



WCCIICIOBaHWE OO0pa3loB HEOPTaHWYECKWX BEIIECTB PA3JHYHBIX  KJIACCOB,
HaOJTFOICHNE M3MEHECHHSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIIOT W IIEIOYCH,
uzydeHue B3zaumojierctBus okcuna meau (II) ¢ pactBopom cepHOIl KHCIOTHI,
KHCJIOT C MeETajUlaMH{, pPEaklHil HEUTpaln3allH, IOJy4YEHHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOI0 METajula APYTHMM M3 PAcTBOpPA COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad 1o TeMme «BaxHeumme Kiaacchl HEOPraHUYECKUX
COEIUHCHUN.

Hepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
iemeHTOoB JI. W. MengeneeBa. CtpoeHume aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIE PEaKIUU

[lepBble MOMBITKK KiIacCCU(PUKAIMU XUMHUYECKUX dJEeMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE U IIETOYHO3EMENIbHbIE METaLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(oTepHbIE OKCUIBI
Y TUIPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  Menneneesa.  KoporkonmepuomHas W JJIMHHOIIEPUOAHAS dbopMbI
[Iepronnueckoil cucrembl xuMudeckux aeMeHToB /. M. Menneneesa. I1leprnoabl
U rpymnbl. OU3NYECKUH CMBICI MHOPSAKOBOTO HOMEpa, HOMEpPOB IIEpUOJa U
IPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. OnekTponsl. CtpoeHne
JIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHYECKHX DJIEMCHTOB
[Iepuonnueckoin cucremsl . WM. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B Ilepunonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHUSI pajJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO FPYNIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyueckoil CUCTEMbI XUMHUYECKUAX
AJIEMEHTOB [JIs1 pa3BUTUA Hayku U mnpaktuku. . V. MenzaeneeB — ydeHbld H
TpaXKJaHUH.

Xumudeckass cBaA3b. KoBalieHTHast (MOJisAipHAsT U HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAS CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE — PEaKIUU.
[Ipoueccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE
TUJIPOKCUIA [IMHKA C PAcTBOPAMHM KHUCIOT W IWIEIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEAKIUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHU).

Mestcnpeomemmnuie ceasu



Peanmmszannst MeXNpEIMETHBIX CBSI3€M NpPH HM3yYEHUM XUMUU B 8§ Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W TOHITUH, SBJISAIOUIMXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MMPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHBbIE TIOHSTHUS: HAy4YHbIN (pakT, rUmoTesa, Teopus,
3aKOH, AaHaJIu3, CHUHTE3, KIacCuPUKalus, TEepUOAUYHOCTh, HaOIIOACHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®u3uka: Marepus, aTroMm, OJJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BELIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIEeCTBa, ra3, (PM3MUYECKHE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3B€3/1bI, COJHIIE.

buonorus: dotocunTes, nprxanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[Iepuonnueckuit 3akoH. Ileproanueckas cucteMa XUuMHUYECKUX JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KalMs, KaJdbllUs MU UX
COCIMHEHUW B COOTBETCTBUM C IIOJIOKEHUEM »JJeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BemiecTBa: BHJbl XUMHUYECKOM CBSI3H. THIBI KPUCTAUIMYECKUX
PEIICTOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTALIUYECKON PEIICTKU U
BHJAa XUMHYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYECKHUX BEIIeCTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCALIMXCA K Pa3jJMyHbBIM KJaccaM HEOPraHUYECKUX
COCIMHEHN, TEHETUYECKAs CBSA3b HEOPraHNYECKUX BEILIECTB.

Knaccudukaiys XuMUYECKUX PEeaKIUid M0 pa3IuYHbIM MIPU3HAKaM (TI0 YUCITY
W COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(ddekry, 1o
W3MEHEHHUIO CTENEHEH OKHCIICHUS] XUMUYECKUX DJIEMEHTOB, MO0 OOpPaTUMOCTH, IO
Y4aCTHIO KaTajiu3aropa). DK30- U IHAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH XxuMUYeckoi peakmuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsITHEe 0 rOMOTeHHBIX M TeTEePOreHHBIX
peakuusax. llonarue o karanusze. [lonsiTne 0 XxuMuyeckoM paBHoBecHU. DAKTOPBI,
BIIMSIFOIIIME HA CKOPOCTh XUMHMYECKOW PEAKIMU MU TOJ0KEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEaKIMU,  AJICKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBieHNUE YpaBHEHUIN



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus dNEKTPONUTHIECKON TUCCOLMALUN. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTBHI.
Karnonbl, aHrMoOHbl. MeXaHW3M AUCCOLMALMKM BEIIECTB C PA3JMYHBIMU BUJAMU
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. Y ciaoBusl IPOTEKaHUsl peakliuii HOHHOr0 0OMeHa,
IIOJIHBIE M COKpAILCHHBIE WOHHBIE YpaBHEHMs peakiuil. CBOHCTBa KHCIIOT,
OCHOBaHMH W COJIM B CBETE TPEACTABICHHH OO0  DIIEKTPOIUTHICCKOM
nucconuanuu. KauectBeHHble peakiini Ha MOHBL. [loHsATHE O TMApOIH3€e COJEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB U HEMETauioB (rpadura W anmmasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpHsl), UCCIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON peakiuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEJOBAHUE BIIEKTPONPOBOJIHOCTU
pacTBOpPOB BEWIECTB, IMpoLEcCa TUCCOLMALUU KHCIOT, IIEeIo4Yed M cojei
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEPUAIOB), IPOBEIACHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  [POTEKAHWS  peakuuid HOHHOro  OOMEHa
(oOpa3oBaHue oOcajka, BBIJIEICHME Ta3a, o0Opa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HTPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMM
(ropeHue, peaklMy pa3yIoKEeHHs, COCIUHEHUs), PACIIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUHA Ha HOHBI, pEIICHHE
DKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtanibl u X coeMHEHUS

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu OKuciaeHus. CTpoeHue U (PU3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHoB. XHMMHUYECKME CBOMCTBa Ha IIpUMeEpe  XJIopa
(B3auMoZielicTBME C MeETalllaMd, HEMeTallJlaMH, LIeJo4aMu). XJIOPOBOJOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, NPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKka. BakHeilmue XIOpuabl U KX
HAXO0XKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OcOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHuss. CTpoeHrne M (PU3NYECKHe CBOMCTBA
MIPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(PUKALINN KUCIOPOAa
U cepbl. XUMUYeckue cBOMCTBa cepbl. CepoBOOpPOA, CTPOEHHUE, (PU3HMUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEPbl KAK IPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas xuciora, (Qu3MUecKMe ¢ XHUMHYECKME CBOMCTBa (oOmme  Kak
NPEICTaBUTENA Kilacca KHUCIOT M cheruduveckue). XUMUYECKHUE PEaKIuH,
JeKallie B OCHOBE IMPOMBILIUIEHHOTO CHoco0a IOJy4YeHUs CEpPHOM KHCIOTHI.
[Tpumenenune cepHoi KUCa0Thl. CoNM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKIMs Ha



cynedar-uon. Haxoxaenune cepbl M €€ COCAMHEHWH B TPUPOJE. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIC JOXJH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OO6mass xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHS. A30T, pacIpoCTpaHEHUE B MPUPOJE,
dbuznyeckre u xumuueckue cpoiictBa. Kpyrosopor azora B npupojae. AMMHaK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, NOJIydyeHUue U npuMeHeHue. Cojii aMMOHUS,
X GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHAs peakiys Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOoJydeHue, (pu3nyeckue u XUMHUUYECKHE
cBOMCTBa (00IIME Kak TWPEICTAaBUTENs Kjacca KHCIOT U chenuduueckue).
Hcnonp30BaHWEe HUTPATOB U COJIEM aMMOHHUS B KAaueCTBE MHUHEPAJIbHBIX
ynoOpenuii. XuMU4eCKoe 3arpsi3HeHNE OKPYKAIOIEH Cpellbl COSTUHEHHISIMH a30Ta
(KUCIIOTHBIE JOXIM, 3arps3HEHUE BO31yXa, MOouBbl M BojgoeMOB). Docdop,
aioTpornHbie Moaudukanuu (ocdopa, puznyeckrne M XUMHUYECKHE CBOWCTBA.
Oxcun hochopa (V) u hochopHas kucnoTa, puzndeckne 1 XUMAYECKUE CBOWCTBA,
nonydenue. Mcnonb3oBanue (pochaToB B KaUECTBE MUHEPAIBHBIX yI00pEHUI.

OOmas xapaktepucTuka 31eMeHTOB [VA-rpynmbl. OcoO0eHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOMHbIE
Moau(pUKalUKM, PACIPOCTPAHEHHE B TMPUPOJAE, (PUIMYECKUE U XUMHUYECKUE
cBoicTBa. Ancopbuus. Kpyrosopot yraepona B npupojae. OKcupl yriaepojaa, ux
dbuznueckue M XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHHE U TPUMEHEHHE. DKOJOTUYeCKue MpoOJieMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza ri100adbHOTO TOTETUICHHS KJMMaTa, MapHUKOBBIMA
abdexT. YronbpHas KUCIOTa U €€ COJHU, UX (PU3NYECKUEe U XUMUYECKUE CBOWCTBA,
noiiyueHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIUICHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHa"abHBIE TOHATHS 00 OPraHUYECKUX BEIMIECTBAX KaK O COCTMHECHHIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIIUIEPUH, YKCYCHAas KUCIIO0Ta).
[IpupoHbie HMCTOYHUKHU YTJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOJYKThl WX mepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBIIIIICHHOCTH.
[TonaTre 0 OMONIOTUYECKH BaXKHBIX BEILIECTBAX: KUpax, OenKax, yrieBojgax — U ux
poiu B OKM3HM 4elioBeKa. MarepuaabHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHHUIA.

KpeMHuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHUs KpeMHUsA B mpupoge. OOmme mpeacTtaBieHus o0
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThl, UX HCIOJIb30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHEHIIMe CTPOUTENIbHBIE MaTepUasbl: KEPaMHUKa,



CTEKJIO, IIEMEHT, OCeTOH, *kene300eToH. [IpobmeMbl 6e30macHOT0 MCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUEe 00pa3I0B HEOPTAaHMUYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUil Ha XJIOPUA-UOHBI U HAOJIO/IEHUE TTPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpPaKAMOIMKE (U3NYCCKHE W XUMHUYCCKHE CBOWCTBA
rajoreHoB M HX COCIMHEHUN (BO3MOXHO HCIIOJIB30BAaHUE BHUIEOMATEpPUATIOB),
O3HAKOMJIEHHE ¢ oO0pa3laMud XJOpUJOB (TAJIOT€HHUIIOB), O3HAKOMIICHHUE C
oOpasmiamMu  ceppl W €€  COCAMHEHUSMU  (BO3MOXHO  HCIOJB30BAHHE
BUJIEOMATEPUAITIOB), HAOIOJCHUE TIpoliecca OOYTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCIOTHI, W3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peakiiuy Ha Cybdart-
WOH M HAOIO/IEHHWE TPU3HAaKa €¢ MPOTEKAHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBocTBamMH a3oTa, (ochopa M uX coequHEHUN (BO3MOMXKHO HCHOJIB30BAHUE
BUJICOMATEPHAIOB), o0pa3amMu a30THBIX U (HOCHOpPHBIX YyIO0OpEeHHI, TOTyUYEHHE,
cobupaHue, pacro3HaBaHWE W HW3YyYEHHWE CBOWCTB aMMHaKa, IIPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-uOH U U3yYeHHE MPU3HAKOB
WX IPOTEKaHUs], B3AUMOICICTBUE KOHIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MEJBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), M3yUYCHHE Moenei
KPUCTANIMYECKUX PEIICTOK aiiMa3a, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MIPOIIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJICM H
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, COOMpaHue, pacro3HaBaHUE U M3YYCHHE
CBOMCTB YTJIEKUCIIOTO Tra3a, MPOBEACHUE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbl U M3Yy4YCHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE HKCIEPUMEHTAIbHbBIX
3a7a4 no teMe «BaxxHenmme HeMeTabl U UX COEUHEHUSD.

MeTaJibl U MX COeTUHEHUSA

OO6m1as XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
uxX mnosioxkeHuss B llepuomnueckor cucreme Xxumuueckux i3iemeHtoB J[. .
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHuEe MeTauioB. Metanyeckas CBsI3b U
METaJUIMYecKasl  KpUCTAUIMYeCKass  pelieTka.  JJEKTPOXUMHYECKHH  psij
HanpsOKeHUH MeTaioB. OU3NYECKUE U XUMUYECKHE CBOWCTBA MeTaiioB. OO0rime
CIOCOOBI TOMy4YeHUsT MeTauioB. [loHATHE O KOpPpO3WMH METaIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTaib, YYTyH, IIOPATIOMHHUIM,
OpoH32a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounbie MeTawibl: MONOXKEeHUE B llepuoandeckoit cucreMe XMMHYECKUX
sanemenToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIEHUE B MPHUPOJE.
®duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kamus). OKCUIbl U



TUJAPOKCUIBI HaTpusi W Kanus. [IlpuMeHeHue WIENOYHbIX METaUIOB M UX
COE€INHCHUMN.

[[lenouyno3emenbHble METAJUIbl MAarHuii M KalbLMH: IIOJIOXKEHHE B
[lepnognueckon cucreme xuMHuueckux dieMeHToB [[. 1. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJI€HUE B npupoae. Pu3nyeckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpluda. Baxseiive coeauHEHUS Kaiublusg (OKCUJ, TUIPOKCHUI, COJIH).
JKeécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEeHUSI.

AmmoMuHUN: TIoJIokeHue B [leproauyeckoi cucteMe XuMUUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKJICHUE B mpupone. Pusndeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpPHBbIE CBOMCTBA OKCUAA U THIAPOKCHIA
ATFOMHUHUSL.

Kenezo: nonoxenne B [leproanueckor cucteMe XUMUYECKUX IIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMa, HaxXOXKIeHHE B npupome. Pu3NUECKHE H
XUMUYECKHE CBOMCTBA kene3a. OKkcuibl, ruApoKcuabl U conu xenesa (1) u xxenesa
(III), ux cocraB, CBOMCTBA U MOJTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3laMl METaUIOB W CIUIAaBOB, HUX (PU3NYECKUMHU
CBOMCTBaMH, M3YYEHHE  pPE3yJbTaTOB  KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUSA OKCHIA
KaJIblIU U HATpUs C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUCOMATEPUATIOB),
UCCIIEJOBAHUE CBOMCTB KECTKOM BOJBI, MPOILIECCA TOPEHHUS JKeJie3a B KUCIOPOJE
(BO3BMOKHO  HCIOJIb30BAaHME  BHUJICOMATEPHUAIIOB), MPU3HAKOB  MPOTECKAHUS
KAUueCTBEHHBIX PEAKIM HA MOHBI: MAarHWs, Kajbllvs, aTlOMUHUS, IIMHKA, XKele3a
(IT) m xene3a (I1I), meau (I1), HaGIIOAEHNE M ONTMCAHUE TTPOIIECCOB OKPAITHBAHUS
IUIaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaiblus (BO3MOXXHO HCIIOIH30BaHUE
BUJIEOMATEPHUAITIOB), HCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCHUA AITFOMUHUSA
Y TUJIPOKCHU/IA IINHKA, PELICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeiine
METAJIJIbI U UX COETUHEHMUSI.

XuMHuS M OKpY:KaIIaA cpeaa

BemecTtBa m Marepuanbl B MOBCEJHEBHOW KW3HU 4elIOBEKa. be3zomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momols npu
XUMHUUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpeanl (MpenenbHas AOoMycTUMast
KOHIIeHTpanus BemecTs, aanee — [1JIK). Pons xuMun B pereHun 3K0JI0rHuecKux
pooIeMm.

Xumuueckuii IKcnepumenm:

u3ydeHrne 0o0pasloB MaTepuaioB (CTEKIO, CIIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHuabl).

Mescnpedmemnuwie céa3u



Peanmmzanmst MeXNpEeIMETHBIX CBSI3€M NpPH HM3yYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KAK OONIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATUH, SABISIOIIMUXCS CUCTEMHBIMU JUISI OTJAEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAy4YHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(puUKalusg, NEpUOAUYHOCTb, HAOIIOJAEHHE,
SKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHUE, MNapHUKOBBINI
3 deKT, TEXHOIOTUSsI, MaTEPUAITBI.

®dusnka: marepus, aToM, B3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUL,
W30TONBl, PAaJUOAKTUBHOCTh, MOJEKYJIA, SJIEKTPUYECKHU 3apsl, IPOBOJHUKH,
MOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIJEMEHT, BEILECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pEelIeTKa, CIUIaBbl, (PU3MYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3B€3/1b1, COJIHLIE.

buonorust: ¢oTtocunTe3, npixaHue, Ouocdepa, 3KOCHUCTEMA, MUHEPATIBHBIC
yI0OpeHusi, MUKPORJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
M0JIE3HBIE MCKOIIAEMbIE, TOILJIUBO, BOJIHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUSA ITPOIT'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJIbTaThl  OCBOCHHUSI MPOTPAMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTHTAIOTCS B XOo/e¢ OOyYEeHHs XUMHUU B €IWHCTBE YyYEOHOH W
BOCHIUTATEJIBHON NIESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMM POCCUHACKUMHU
COLIMOKYJIbTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMHM IICHHOCTSIMU, IIPUHATHIMU B
oOmecTBe TpaBWJIaMH ¥ HOPMAaMH TIOBEICHHWS W CIIOCOOCTBYIOT IIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COMMAIIA3AINHN O0yJarOIIHXCS.

JImyHOoCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh 00yYaromuxcs
PYKOBOJCTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTALIMI M PacUIUpEHUE
OITBITA JICATCILHOCTH Ha €¢ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoTH4€eCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHONIIEHHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY M
HAy4YHOMY HacClEMI0, T[IOHUMAaHUs 3HAYECHUS XUMHUYECKOW HAyKu B KU3HU
COBPEMEHHOT0 OOIIECTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOUM uH(MOpManueit o
MEPEIOBBIX JOCTHUKCHHUSAX M OTKPBITHUSIX MHPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOUCTBE MUpa U OOIIECTBa;

2) rpa:kaaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUiIaX  MEXKJIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHMKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHOMCCIIeI0BaTEILCKOM, TBOPUECKON W JPYTrUX BHUAAX ACATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIESITEILHOCTH MPHU BHIMOJHEHUU YUCOHBIX,
MO3HABATEIbHBIX 3a7]a4, BBIMOJHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU
y4EOHBIX TIPOCKTOB, CTPEMIICHHUS K B3aUMOITIOHUMAHHUIO U B3aMMOIIOMOIIIM B IIPOIECCe
ATON y4eOHOM JEeATEILHOCTH, TOTOBHOCTH OIIEHHBATh CBOC IOBEJICHHE W IOCTYIIKH
CBOMX TOBApHUIIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE M XUMHYECKOW pEakiuH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIOIINE OCHOBY
JUIS TIOHUMAaHUs CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3aUMOCBSI3SAX YEJIOBEKa C MPUPOTHON CpesIoH,
0 POJIM XMMUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIC MOTHUBBI, HAMNpPABJICHHBIE HA IMOJIYYECHHE HOBBIX 3HAHUM MO
XUMHH, HEOOXOAUMBbIe IS OOBSICHEHUS HaOJI0IaeMbIX IIPOIIECCOB M SIBJICHUH,
MO3HAaBaTeIbHOM, HWH(OPMAIIMOHHOW M YHUTATEIIbCKOM KYJIbTYpbl, B TOM YHCIEC
HaBBIKOB CaMOCTOSITCJIbHOW pa0OThl ¢ Y4€OHBIMHU TEKCTaMHU, CIIPABOYHOU



JUTEPATYpPOH,  JOCTYMHBIMH  TEXHUYCCKHUMH  CPEACTBAaMU  HH(POPMAITMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYYCHHI0O H TIO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CITOCOOHOCTH K caM0O00Opa30BaHUIO, POSKTHON M MCCIICIOBATEIBCKON ACATEIBPHOCTH, K
OCO3HaHHOMY BBIOOPY HAINpPaBIECHHOCTH U YPOBHs O0yU€HHUS B JlaJIbHEHIIIEM;

4) popMupOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTHU KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3JI0POBBIO,
YCTAHOBKM Ha 3J0pOBBIH 00pa3 »KW3HU, OCO3HAHHME TOCJICACTBUUA U HEMPUSITUE
BpEIHBIX  MPUBBIYEK  (YyHOTpeOJeHHs  ajKoroJisi, HAPKOTHUKOB,  KypeHHs),
HEO0OXOMMOCTH COOJTIOICHHMSI TIPaBUJI 0€30MACHOCTH MPU OOPAIIEHUN ¢ XUMUYECKUMHU
BEILIECTBAMHU B OBITY U pEAJIbHOM JKU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K MPaKTUYECKOMY H3Y4YEHHUI0 Tpodeccuil U Tpyaa pa3iudHOro poja,
YBAXKEHHUE K TPYAY U pe3yjbTaTaM TPYJIOBOM NEATEIBHOCTH, B TOM YHCIE HAa OCHOBE
MPUMEHEHUSI MPEIMETHBIX 3HAaHUM MO0 XMMHUHU, OCO3HAHHBIN BBHIOOP MHIWBHUIYATHHOU
TPAaCKTOPHH TPOJOHKEHUSI O0Opa30oBaHUSA C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIHENTHOM
npoecCHOHANBHON NEeATeTbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH, TOTOBHOCTDH
aJIanTUPOBATHCS B MPOGECCUOHANTBHOU CpEJIE;

6) YK0JIOrH4eCKOro BOCIIUTAHMS

AKOJIOTMYECKU 11€JIeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKM3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHUMaHUE IIEHHOCTH 3JI0POBOr0 M 0€30MacHOTo
oOpaza >KW3HH, OTBETCTBEHHOC OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJCHUSI MpaBHiI 0E30MacHOro
MOBEJICHUS IPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYAITUAX, YTPOKAIOIIUX 370POBBIO
U KU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, IMOJy4YaeMble MPU M3YYEHUH XUMUHU, IS
pelIeHns 3a1a4, CBSA3aHHBIX C OKPYKAlOLIEW MPUPOMHOU CpPENOM, I IOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYphl,  OCO3HaHUS  TJ00aNbHOTO  Xapakrepa
HKOJIOTHYECKUX TMpOOJIeM W MyTed WX peHIeHUsT IOCPEJICTBOM METOJIOB XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI MM B I10O3HABATEJIbHOM,
KOMMYHHUKATUBHOW U COLIMATILHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B coctaBe MeTanmpeaMETHBIX pPE3yJbTAaTOB  BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pEHHUS OOIIEHAYYHbIE MOHATHUS (3aKOH, TEOpHUS, MPHUHIIUII,
rumnoTe3a, ¢hakT, CUCTeMa, MPOIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPhIE UCIOIb3YIOTCS
B €CTCCTBCHHO-HAYYHBIX yUCOHBIX MpEaMETaX M IMO3BOJISIOT Ha OCHOBE 3HAHWUU U3
ATUX MPEeAMETOB (POPMHUPOBATH MPEACTABICHHUE O LIEJIOCTHON HAYYHOH KapTUHE MUpAa,
U yHUBEpCaJbHbIC yueOHbIC ACHCTBUS (IO3HABaTEIbHbIC, KOMMYHHKATHUBHBIC,



pETyJIATUBHBIE), KOTOphIe  oOecmeunBaloT  (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOU eI TEIbHOCTH.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YueOHbIe el CTBUSA

Ba3oBble Jioruyeckue aeiicTBus:

YMEHUS UCTOJB30BaTh MPUEMBbI JJOTUYECKOTO MBIIIICHUS MPU OCBOCHUM 3HAHMIA:
PAcKpbIBaTh CMBICH XMUMHYECKUX TOHSTHM (BBIAETATh UX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSA3b C JPYTUMHU TOHSTUSMHU), UCIOJIB30BATH TMOHSATHUS IS
O0OBSCHEHHSI OTACIBHBIX (JAKTOB W SIBJICHWH, BHIOMpPATh OCHOBAHHUS M KPUTEPUU IS
KIacCU(PUKAIM XUMHUYECKAX BEIIECTB M XHWMHYCCKHX pEaKIMi, YCTaHaBIIUBAThH
MPUYUHHO-CJIC/ICTBEHHBIEC CBSI3U MEX]y OOBEKTaMH U3Y4YEHHS, CTPOUTH JIOTHUYECKHE
paccyxkJeHus (MHAYKTUBHBIC, ICAYKTHBHBIC, IO aHAJOTWUH), JIeJaTh BBIBOJBI U
3aKIIIOYCHUS;

yMEHHE TIPUMEHATH B TIPOIecCe TIO3HAHWS TOHATHS (TPEeIMETHBIE |
MeTaIpeJMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIHN, MCIOJIb3yEeMble B XHMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIC MPEACTABICHUS —
XUMHYECKH 3HAaK (CMMBOJ DJEMEHTa), XUMHUYecKas ¢GopMylna H ypaBHEHHUE
XUMHUYECKON PEeaKINy — MPH pelIeHHH Y4eOHO-TTI03HAaBaTEIbHBIX 3a/1a4, C yUETOM 3TUX
MOJICJIbHBIX TPEICTABIICHUN BBISBIISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHMUYECKHX BEIIECTB U XUMHUYECKUX PEaAKIUi, BBIABISTH
o0Iue 3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBS3M U MPOTHUBOPEYUS B
U3y4aeMbIX TIPOIECCaxX U SIBJICHUSIX.

Ba3oBble uccienoBarenbckue AelCTBUS:

YMEHHE HWCIOIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHHUA, a TaKK€ B KaueCTBE OCHOBBI JJisi (POPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpETEHUE OIbITa M0 IUIAHWPOBAHUIO, OpraHU3allud U TMPOBEJCHUIO
YUYEHHYECKUX OSKCIEpUMEHTOB, YyMEHUE HaOmoJaTh 3a  XOJIOM  Ipolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (popmynupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJbTaTaM MPOBEACHHOTO OIBITA, UCCICOBAHMS, COCTABIATH OTYET O
poJieIaHHoM padoTe.

Padora c undopmanmei:

yMEHHE BBIOMpaTh, AaHAIM3UPOBATh MW HWHTEPHPETHPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUIOB U (OPM MpPEACTaBICHHS, MOTYyYaeMyl0 M3 Pa3HBIX HCTOYHHKOB
(Hay4yHO-TIONYJIApHAs JIMTepaTypa XUMHUYECKOTO COACpKaHUs, CIPAaBOYHBIE MOCOOHS,
pecypcbl HTepHETa), KPUTHYECKH OLIEHHWBATh MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO
uH(POPMAIIHIO;

yMEHHE TMPUMEHSATh Pa3IUYHbIE METOABl W 3aMpoChl MPHU TMOUCKE U O0TOOpe
uH(OPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX JIJIS1 BBITIOJHEHHUS YI€OHbIX
U TI03HABATENIbHBIX 3aJlad OMPEJEICHHOr0 THIA, MPUOOPETEHHE OMbIiTa B 00JaCTH
UCIIOJIb30BaHUsI UHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJICHHE



KyJIbTYypOH  aKTUBHOTO  HWCIIOJNIb30BAHHUSA  PA3MMYHBIX  TOWMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (HOpMYy MpeAcTaBiIeHUs WHGOpMalUU U
WUTIOCTPUPOBATH PElIaeMbI€ 33/1a4U HECIOKHBIMUA CXEMaMHU, JUarpaMMaMHu, APyTUMH
dbopmamu rpaduKH U UX KOMOMHAITUSIMU;

YMEHHME MHCIONb30BaTh M  AHAJIM3UPOBaTh B  Ipolecce ydyeOHOM U
UCCJIeIOBATENILCKON JIEATEIbHOCTH HH(OPMAIIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IIICTBA U TPAHCIIOPTa Ha COCTOSIHUE OKPY’KAIOIIEH IPUPOTHON CPEIbI.

KoMMmyHuKaTHBHbBIE YHUBEPCAIbHbIE yUeOHbIe eiiCTBHUS:

yMEHUS 3a7aBaTh BOMPOCHI (B XOJ€ Juajora u (W) JTUCKYCCUM) MO CYIIECTBY
o0cyx1aeMoi TeMbl, (POPMYIHPOBATH CBOU MPEJIOKEHNS OTHOCUTENBHO BbIIOIHEHMS
MPEIIOKEHHON 3a/1a4H;

YMEHHUS MPEACTABIATH TOTYyYEeHHBIC PE3yabTaThl TO3HABATEILHOMN JIEATEIHbHOCTH
B YCTHBIX M NMUCHBMEHHBIX TEKCTaX; JieJaTh MPE3EHTAIMI0 PE3YyJIbTAaTOB BBITIOJHEHUS
XUMHYECKOTO 3KcrepuMeHTa (1ad0opaTOpHOTO OIbITa, JIa0opaTOpHOW paboThI IO
UCCIIEJOBAaHUIO CBOMCTB BEUIECTB, yU€OHOTO ITPOEKTA);

yMEHHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MO3HABATEIIbHON M HCCIENOBATENBCKON JEATEIbHOCTH MPHU PEIICHUH BO3HHUKAIOIINX
npo6JieM Ha OCHOBE y4€Ta OOLIMX UHTEPECOB U COITIACOBAHUS MO3UIMM (00CyXKIeHu,
OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPJWHAIMS COBMECTHBIX JIEHCTBHIA,
olpesiesIeHue KPUTEPHEB 10 OLIEHKE KaueCTBa BBINIOJIHEHHON paObOThI U IPYTHUE).

PeryisiTuBHbIe YHUBEpcaJbHbIe yueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSTENIbHO OMpEACNATh IeNu JEATEIbHOCTH, TJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIMPOBaTh U IpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesITebHOCTh, BbIOMpaTh Hanbosee 3G EKTUBHBIE CIIOCOOBI pEelieHUs y4eOHBIX U
MO3HABATENbHBIX  3a/a4, CaMOCTOSTENIbHO COCTaBISATh WM  KOPPEKTUPOBATH
IPEI0KEHHBIA AJITOPUTM JACHCTBUIN MPU BBINOJHEHUN 33JaHUM C yYETOM MOJYyYEHHUS
HOBBIX 3HAaHMH 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMAX, OIICHUBATH
COOTBETCTBHUE IMOIYYEHHOI'O pe3yjbTaTa 3asBICHHOM II€JIM, YMEHUE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPe/IJlaracMbl€ B YCIOBUH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3ynbTaToOB 110 OCBOCHUIO 0053aTEIBLHOTO COJIEpKaHus,
YCTaHOBJICHHOTO TaHHOU (pegepaibHOi pabodeit mporpaMMOi, BRIJICISIOT: OCBOCHHBIE
00y4aromuMucs HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH, ciennduieckue st
MpeIMETHON 00JacTH «XUMHUS», BUIBI JEATEILHOCTH IO MOJYyYEHUIO HOBOT'O 3HAHMS,
€ro HMHTEpIIpEeTaluu, MPeoOpa3OBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U
HOBBIX CUTYyaIHsIX.

K koniy oOyuyeHus B 8 kijacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHSTHH: aToM, MOJEKyJa,

XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh



(omHOpOAHAs W HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHTEJIbHAs aTOMHas M
MOJIEKYJIIpHAsE Macca, KOJUYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JI0Jil XUMHUYECKOTO 3JEMEHTa B COECAUHEHHH, MOJISIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAaHME, COJb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKas peakuus, KIacCU(PUKALMSI pEaKlUHidl: peakuuu
COEIMHEHMSI, PEAKIMK Pa3JIOKEHUS, PEAaKIIMU 3aMELIECHUs, peakuuu oOMeHa,
9K30- U SHJOTEPMHUYECKHE PEAKINH, TETIOBOM 3PdEeKT peakinu, sIpo aToMa,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOWTalb, paguyC aToOMa, XUMHYECKas
CBA3b, MOJSpPHAs M HENOJSApHas KOBAJICHTHAas CBS3b, MOHHAs CBA3b, HOH,
KaTHOH, aHHMOH, pacTBOpP, MaccoBas JOJds BemecTBa (MpPOLEHTHas
KOHLIEHTpa1usi) B pacTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHATUN U IPUMEHSTh
3TH MOHATHS IPU ONMCAHUM BEIIECTB U UX MPEBPALLECHUI;

UCIIOJIb30BaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJICHHs (POPMYJT BEILIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

OTIpPEACNATh BaJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHApPHBIX COCIMHEHUSX,
CTENEHb OKUCJIEHUS AJIEMEHTOB B OMHAPHBIX COCAUHEHUSX, MPUHAJIE)KHOCTD
BEUIECTB K ONPEIEICHHOMY KJIAcCy COEIMHEHUH 1o ¢opMmyiaMm, BHUJ
XMUMHUYECKOH CBSI3U (KOBAJICHTHAsl U MIOHHAs1) B HEOPraHUYECKUX COCIUHEHUSX;
packpbeiBaTh cMmbica  Ilepuonmueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TOHMMAaHWE TEPUOJAMYECKON 3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJEMEHTOB OT uX mosoxeHus B llepuogmyeckoit cucreme,
3aKOHOB COXPAaHEHHs MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

ONMKCHIBATh U XapaKTepHu30BaTh TabauuHyto ¢popmy [leproguueckoil cucTeMsl
XMMHMUYECKUX JJIEMEHTOB: pa3iuyarh IOHATUS «IJIaBHas mnoarpymnmna (A-
rpynna)» u «mobouynas noarpynna (b-rpymma)y, Mansie u OonbIIue TEPUOIDI,
COOTHOCUTh O0O3HAauUEHHUsA, KOTOpble UMerTcs B Tabmuue «llepuonnyeckas
cucteMa xuMmuueckux oanemeHtoB J[. WM. MenngeneeBa» € YUCIOBBIMH
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMHMYECKHUX 3JEMEHTOB (COCTaB M
3apsj sapa, o0Iee YUCIOo IEKTPOHOB U paclpeesieHue UX MO 3JIEKTPOHHBIM
CJI0SIM);

KIACCU(PUIIMPOBATh XUMHUYECKHE JIIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XMMHUYECKHE peakuuu ([0 YMUCIy M COCTaBy YYAacTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TeIUIOBOMY I PeKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAAas OMHCAHUE NPUMEPAMH MOJEKYISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;



e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kad€CTBEHHOIO
COCTaBa, BOBMOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpaIICHUN B pa3IMUHBIX
YCIOBUSIX;

e BBIUKCIISITh OTHOCHUTEIIBHYI0 MOJIEKYJISIPHYIO UM MOJISIPHYHO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO »dJeMeHTa 1o (opmysie COeIUHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI MO YPABHEHUIO
XUMHYECKOMN PEAKLINH;

e TMPUMEHATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AEATEIBHOCTU — aHAIU3 U
CHUHTE3, CpaBHeHHE, O0000IIeHne, CHUCTEMAaTH3allhio, KJIacCU(PHUKAIHUIO,
BBISIBJICHUE IIPUUYMHHO-CJIEACTBEHHBIX CBSI3€M — [JI1 H3YyYEHUS CBOWCTB
BEILIECTB U XMMUYECKUX PEaKIINil, €CTECTBEHHO-HAYUYHbIE METObI TO3HAHUS —
HaOJFOICHUE, HW3MEPECHHE, MOJCIUPOBAHUE, OSKCIEPUMEHT (peanbHBIA U
MBICJICHHBIN);

e CIEJOBaTh NPABWIAM TOJB30BaHUS XMMHUYECKON MOCYI0M M J1abOpaTopHbIM
obopynoBaHuMeM, a TakkKe TMpaBwiaM oOpalieHusi ¢ BEIIeCTBaMU B
COOTBETCTBUH C HHCTPYKITUSAMH TI0 BBITIOJTHEHUIO JJA0OPATOPHBIX XUMUYIECKAX
OTIBITOB MO TMOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA H
KHUCIIOPOJIa), PUTOTOBIICHUIO PACTBOPOB C OMPEIEICHHOM MaccOBOU goJei
pPacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH M  MPOBOAUTH XHUMHYECKHUE
HKCHEPUMEHTBI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C
MTOMOIIBI0 HHIUKATOPOB (JTakMyc, (heHONPTaNICHH, METUIIOPAHK U IPyTHE).

K koHniy oOyuyeHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUUYECKUNA JIEMEHT,
aTOM, MOJIEKYyJla, HOH, KaTHUOH, AaHWOH, IIPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCICHUS,
XUMHUYECKasl Peakiiusi, XUMUUYECKas CBsI3b, TEIIOBOM 3P (DEKT peakiuu, MoJib,
MOJISIPHBII 00BbeM, pactBop, AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOLMALINS, PEaKIMd MOHHOIO OOMEHa, KaTajau3arop,
XUMHUYECKOE  paBHOBECHE, OOpaTUMble UM  HEOOpaTHUMbIE  PEaKIIUH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIID,
OKHCIICHHE W BOCCTAaHOBJIEHWE, aJUIOTPONUs, aM(OTEpHOCTb, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAs, META/NIMUECKas), KpUCTAJIMYECKasi PEIICTKa,
KOppO3Usl METAJUIOB, CIUIABbI, CKOPOCTh XHWMHYECKOM pEaKkUuu, MNPeIeIbHO
nonyctuMas koHueHntpauus [1JIK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TTOHSATUNA U MPUMEHSThH
9THU TIOHSATHUS PU ONKMCAHUU BEIIECTB U UX MPEBPAILICHHUII;

e HCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIs1 COCTaBiaeHUs (OpMYJI BEIIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;



ONPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B
COEIMHEHMSX  PAa3jIM4YHOrO0  COCTaBa, IPUHAJUIEKHOCTh  BEHIECTB K
OINpeAeIEHHOMY KJIacCy COEIUHEHHMM Mo (popmysam, BUI XMMHUUYECKOH CBS3U
(koBaJieHTHasi, MOHHAs, METANIMYECKas) B HEOPraHWYECKUX COCIUHEHUSX,
3apsil MOHA M0 XUMUYECKOU (opMylie, XapakTep Cpellbl B BOAHBIX PacTBOpax
HEOPTraHWYECKUX COEIMHEHHM, TUI KPUCTALIMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpeiBath cmbica llepuommueckoro 3akona [I. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: ONUChIBATh H  XapaKTepU30BaTh
TabnnuHyro Qopmy Ilepuonnyeckoil cHCTEMbl XHMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHUA «rjaBHag mnoarpynmna (A-rpynma)» ©u - «1moOo4YHas
noarpynmna (b-rpynna)», waible u OOJbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCS B MEPUOANYECKON Tablulle, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOEHUS aTOMOB XMMHYECKHUX 3JEMEHTOB (COCTaB H
3apsiA sapa, o0Iee YUCIo AIEKTPOHOB M PacTIpeieNieHUE UX 0 3JIEKTPOHHBIM
CJI05IM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHUN B MpeAenax MajiblX IMEPUOJOB M TJABHBIX MHOATPYNI C
Y4E€TOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YHMCIy W COCTaBy YYacCTBYIOUIMX B pPEakIuu
BELIECTB, MO TEIUIOBOMY 3((}EKTy, N0 HU3MEHEHHMIO CTENEHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOmMMUEe W CrenupuuecKkue XUMUYSCKUC
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKIAsl ONMKMCAHUE PUMEPAMU
MOJIEKYJISIDHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHWMHYECKUX
peaKLnii;

COCTaBJISITh YPABHEHUS JJIEKTPOIUTHYECKON JUCCOLMAIIMN KHUCIOT, LIEI04Yen
U COJICH, TOJIHBIE M COKpAICHHbIE YpaBHEHHUS PEakUuid MOHHOTrO OOMEHa,
YPAaBHEHUS PEAKIM, OATBEPKAAIOIINX CYLIECTBOBAHUE N'€HETUYECKON CBSI3U
MEK/Ty BEIIECTBAMH PA3JIUYHBIX KJIACCOB,;

pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHA
MOCPEACTBOM COCTABIICHUS SJICKTPOHHOTO OanaHca dTHX PEeaKIuii;
IPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTpPOEHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B Pa3INYHBIXYCIOBHUSIX;
BBIYKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYHO MAacChl BEILECTB,
MacCOBYI0 JOJI0 XHMHYECKOTrO »3JeMeHTa 1o (opMmysie COEIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI MO YPABHEHUIO
XUMHUYECKOMN PEAKLINH;



coOJTI0/IaTh TIPaBWIIA TIOH30BAHUS XUMHUYECKON IMOCYNIONW M J1TaOOpaTOPHBIM
obopynoBaHHEM, a TaK)Ke TTpaBujIa OOpAIICHHsI C BEIIECTBAMHU B COOTBETCTBUU
C HMHCTPYKIUSMH TIO BBIMIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Tra3000pa3HbIX BEHIECTB (AMMMAKa U YTIJIEKHCIIOTO
rasa);

MIPOBOJIUTH PEAKINH, TMOATBEPKIAIOIINEG KAYSCTBEHHBIM COCTAB Pa3IMYHBIX
BCIIIECTB. PAaCIO3HABATh ONBITHBIM MyTEM XJOPWUI-, OpPOMHI-, HOIUA-,
KapboHat-, Qocdar-, cunaHKaT-, CynabdaT-, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI M HOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OTEPAlMA MBICTUTEIBPHONW NEATCILHOCTH — aHAIHN3 U
CUHTE3, CpaBHEHHE, 0000IeHre, CHCTEMAaTHU3aIUIO, BBISABICHUE MPUIUHHO-
CJIEICTBEHHBIX CBSI3€M — JIJI1 M3YyYEHHs] CBOWCTB BEIIECTB M XMMHYECKHX
peakiii, ecTeCTBEHHO-HAay4YHble METOAbl IO3HAHWS — HaOJIIOJCHUE,
U3MEpEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PeabHbIA U MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne /it HanmenoBanue pa3zienoB ¥ TeM NPOrpaMMBbl KonnuecTBo yacos
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Pasznen 1. [lepBoHayaibHbIe XUMUYECKUE TOHATHS
1.1 Xumust — BaxkHast 00J1aCTh CCTECTBO3HAHUS U 5 2 Bu6nuorexa [IOK
MIPAKTUYECKOM JIeITeIbHOCTH YeI0BEKa 2225:/ /m.cdsoo.ru/7f41
C
1.2 BemecTBa 1 XUMHUYeCKHE peaKLuU 15 1 Bubmmnorexa [IOK
https://m.edsoo.ru/7f41
837¢
Hroro no pazneny 20
Pa3nen 2. Baxkneiinue npeacTaBuTe/ I HEOPraHUYeCKUX BelIeCTB
2.1 Boznyx. Kucnopog. [lonsitue 06 okcumax 6 buGmmorexa [HOK
https://m.edsoo.ru/7f41
837c¢
2.2 Bogopogn. [TonsiTue 0 KUCIoTax U CosxX 8 1 bubmmnorexa [JOK
https://m.edsoo.ru/7f41
837c¢
2.3 Bopa. PactBopsl. [TorsTre 06 ocHOBaHUSAX 5 1 1 bubanorexa LIOK
https://m.edsoo.ru/7f41
837c¢
2.4 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUM 11 1 1 bubmnorexa LIOK
https://m.edsoo.ru/7f41
837¢
Hroro no pazneny 30
Pasznen 3. llepuoauyeckuii 3axon u [lepuoauyeckas cucrema xummueckunx 3jaemenToB /1. U.
MenpaeseeBa. CTpoeHue aToMOB. XUMHYeCKasi CBSI3b. OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
3.1 [Tepuoanueckuii 3akon u [lepuoguueckas cucrema | 7 Bu6nuorexa [IOK
XHUMHYECKHX 1eMenToB JI. 1. MeHeneesa. 1812;)8:/ /m.edsoo.ru/7f41
Crpoenue atoma 824€
3.2 Xumuueckast cBsI3b. OKUCINTENBHO- 8 1 bubnnorexa IIOK
BOCCTAHOBUTEJbHBIE PEAKIIH 181?;’2:/ /m.edsoo.ru/7f41
Hroro no pazneny 15 Bu6muorexa [JOK
https://m.edsoo.ru/7f41
837¢
PesepBHOE Bpems 3 Bu6nuoreka [JOK
https://m.edsoo.ru/7f41
837c¢
OBIIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 4 5
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9 KUIIACC

KoauuyecTBoO
YacoB
Ne 3
HanmMeHoBaHMe pa3/iesioB M TeM MPOTrpaMMbl o) 2 Q o
n/n T S Z o 8
) o} T 3 &
Sz |Ez 252z
e E5 |E5 538
S g8 &% = E & 3
m o = oa M Z o a
Pa3zgen 1. BemecTBo M XMMHYECKHE PeAKIMH
[ToBTOpeHue U yriydieHne 3HaHU OCHOBHBIX buGmmorexa HOK
1.1 5 1 https://m.edsoo.ru/7f
pa3zenoB Kypca 8 kiiacca 412636
But6nmoreka [IOK
1.2 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX PEAKIIUI 4 https://m.edsoo.ru/7f
41a636
bubnuorexa [JOK
DIEKTPOJIMTHYECKAS TUCCOLIHALIMS. XUMHUYECKHUE
1.3 p A tat 8 1 1 https://m.edsoo.ru/7f
peaKkIu B pacTBOpax 412636
Wroro no pazneny 17
Paznen 2. HeMeTraJsibl M HX cOeIMHEHUA
OO6m1as xapakTepuCTUKA XUMHUYECKUX PJIEMEHTOB bubmorexa OK
2.1 VIIA r 4 1 https://m.edsoo.ru/7f4
-rpynibl. ['anorexs 12636
OO6m1as xapakTepUCTUKA XUMHUYECKUX SJIEMEHTOB butmorexa HOK
2.2 VIA C ] 6 https://m.edsoo.ru/7f4
-rpynmnsl. Cepa u €€ COeTMHEHUS 12636
OO01mas xapakTepuCTUKa XMMUYECKUX IJIEMEHTOB bubmorexa HOK
2.3 7 1 https://m.edsoo.ru/7f4
VA-rpynnsl. A30T, pocdop 1 ux coeuHeHUs 12636
OO6m1as xapakTepuCTUKA XUMHUYECKUX PJIEMEHTOB BuGmnorexa [[OK
24 IVA-rpynnel. Yriaepoa u KpeMHUHR U UX 8 1 2 https://m.edsoo.ru/7f4
COCOIUHECHUA 12636
Wroro no pazneny 25
Paznen 3. MeTaJliibl M MX COeTHHEHHS
Bbubnuorexa [JOK
3.1 OO0111e CBOICTBA METAIIOB 4 https://m.edsoo.ru/7f4
1a636
Bbubnuorexa [JOK
32 Bakneimme MeTayibsl 1 UX COEINHEHUS 16 1 2 https://m.edsoo.ru/7f4
1a636
Wroro no pazneny 20

Paznen 4. XuMus u okpy:kamomas cpeaa
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bubanoreka IIOK
4.1 BemectBa 1 Marepuaisl B )KU3HH YEIOBEKA 3 https://m.edsoo.ru/7f4
1a636
Wroro no pazneny 3
Bbubnuorexa [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f4
1a636
OBHIEE KOJIMYECTBO YACOB IO ITIPOT'PAMME 68 4 7
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ITOYPOYHOE INIAHUPOBAHUME

8 KNIACC
KoimmuyecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Konrpoibubie | IlpakTHyeckue
n/n Bcero H3y4YeHHUsi | oOpa3oBaTejibHbIE
padoTsbl padoThI
pecypcsbl

| [Ipeamer xumun. Posib XumMun B KU3HA | bu6mmoreka [IOK
yeJioBeka. Tejia U BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsTHE 0 METO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00OpaTOPUU U IPUEMBI | bubnmnoreka [JOK
oOparnieHus ¢ J1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
00opyIoBaHUEM)

4 UYuctele BemecTBa U cMecu. CriocoObl | bubmmoreka [JOK
pas3ieieHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTryeckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bubmuoreka [JOK
A 1

6 TOMBI H MOJICKY IR https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE dJIEMCHTBI. 3HAKH | bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u clIOKHBIEC BEIIECTBA 1 bubmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50
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3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

bubnuorexa [JOK
1 X .B
0 uMmecKas popmyna. BaeHTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUYECKHUX 3JIEMEHTOB
1 OTtHocuTenbHAs aTOMHAs Macca. bu6mmoteka [IOK
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOI O bubnuorexa [JOK
3JIEMEHTA B COETUHEHU U https://m.edsoo.ru/ff0d350¢c
13 KonnuectBo BemectBa. MoJib. bubmuorexa [JOK
MousipHasg macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUS. bubnuorexa [JOK
XumMmuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ ycioBUs IPOTEKAHUS bubnmnorexka [JOK
XUMHUYECKUX PEeAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b8&8
Brluncnenus koamdecTa, Macchl
bubnuorexa [JOK
17 BEILIECTBA 10 YPAaBHEHUSIM XUMUYECKHUX
N https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMuyecKux peaxkiui
18 (coe I/IHq;HI/I}I A3JI0KEHUS ’ bubmorexa [IOK
A P : hitps://m.edsoo.ny/f0d334
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoNeucT. O600ImeHne 1 bubmorexa [TOK
H AHCT Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMaTHU3alus 3HaHU!
20 Kontposbnas padora Nel o Teme bu6mmoreka [IOK
«BelecTBa 1 XUMUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoteka [IOK

BO3ayxa. Kucnopon — anemeHr u

https://m.edsoo.ru/ff0d448e
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IIpOCTOC BCIICCTBO. O30H

dusznyeckre U XUMHUYECKHE CBOMCTBA

bubmuorexa [JOK

22 KHCI0POZ (EaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcumax
CriocoObI TIOJTy4eHHUsT KHCIIOpOoia B
. P bubmuorexa [JOK
23 1abopaTopuu U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TernoBoit 3 ekt XuMIUIeCKou
24 peaKIiu, MOHATHE O bubmuorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUAX
TomnuBo (He(Th, yroyib U METaH).
25 3ar }IBHeI-EI/qu];OB . a, CIIOCOOBI iro bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpaxTrueckas padora Ne 3 o Teme
26 «1PIOJI YeHUE H1206H aHue KUCJIopoaa bubmorexa [TOK
Y . P poAa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOWCTBY»
7 Bomopon — aneMeHT u nipoctoe bubmmoreka [JOK
BeniecTBO. Haxoxnenue B npupome https://m.edsoo.ru/ff0d4dd0
73 duznueckne U XMMUYECKHUE CBOMCTBA bubmmoreka [JOK
Bojiopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIATHE O KHCIOTAR 1 cOTIX https://m.edsoo.ru/f0d50d2
30 Crioco0bI IOTyYeHUsT BOJIOPO/IA B bubmmoreka [JOK
JabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bubnuorexa [JOK
31 «[Tonyuenue u cobupanue BoJopoa,

HU3YUYCHHUC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4{42
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MounsipHblit 00bEM ra30B. 3aKOH

bubnuoreka [JOK

32
Agoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o6beMa, KoJIndecTBa
33 BEIIIECTBA ra3a MO €ro U3BECTHOM bubmorexa HOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BELIECTBA U 00bEMY
Brruncnenus 006MOB ra3oB 1o
34 ABHEHUIO PEaKIIMH Ha OCHOBE 3aKOHA bubmmorexa [JOK
P . pearh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
15 duznueckne U XMMUYECKHUE CBOMCTBA bubnmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubmmoreka [JOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopureins. HacbileHHbIE
37 u HeHaCLIpeHHLIIZ acTBOpbl. MaccoBast bubmmorexa LOK
H P PP https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 mo Teme
18 «[IpuroroBiieHne pacTBOPOB C bubmmoreka [JOK
OTmpeIeICHHON MacCOBOM JT0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA
19 KonTponbnas padorta Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, kiaccupuKaius, bubnmnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoOBaHHUS: COCTaB, KJIACCU(DUKALIHS, bu6mmoreka [IOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue u XuMUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XuMHYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Counu (cpeaHue): HOMCHKIIATYpa,
46 CHOCOéBFI) oI )eHI/IH XI/IMI/I‘IZ(I:KI/IG bubmorexa [IOK
N yH ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenne
47 AKCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI»
43 ['enernueckas cBs3b MEXAY KiIacCaMu bubnmnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 O06o0uieHne U cucTeMaTH3anus 3HaHUH
HHCHIE I CHETEMATHBAMIT SHaTH https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCMHEHMI
[TepBbie OMBITKH KIacCHPUKALTIT
51 XUMHUYECKHUX A1eMeHTOB. [loHsTHE O buGmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IpyNIiax CXOAHBIX JIEMEHTOB
[lepuonuueckunil 3aK0H U
bubnuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB /I. 1. MenaeneeBa
bub6 K
53 [Iepuoapl, rpynnsl, HOATPYIIIBI nosmorexa IO

https://m.edsoo.ru/00adas52c
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CTpOGHI/Ie atromMoB. CocTaB aTOMHBIX

bubnuoreka [JOK

54
saep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bubnuoreka [JOK
55 aToMOB 311eMeHTOB [lepronuueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menaeneera
XapakTepucTruKka XUMMUYECKOTO
56 SJIEMEHTA 110 €T0 MOJI0KEHHUIO B bu6mmoreka [IOK
Ilepnonuueckou cucteme /1. W. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHSA HAYKU U nipakTuku. []. 1. bubnmnoreka [JOK
MeHeneeB — y4u€HbIH, IEAAror u https://m.edsoo.ru/00ada96e
IpaKJIaHUuH
DJIEeKTPOOTPULIATENBHOCTh AaTOMOB
pootp bubmuorexa [JOK
58 XAMHAYECKHUX DIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHasi pabora
b K
59 HMonnast xumudeckas cBs3b noamotexa O
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nonsipHast XuMUYeCcKast bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHast XuMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CreleHb OKuciIe
TCHCHD ORUCICHIT https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHFHO-BOCCTAHOBUTEIHLHBIC bubnuoreka [JOK
peakuu https://m.edsoo0.ru/00adb076
64 OKHCIIATEIN U BOCCTAHOBUTEIIH buGmmorexa LIOK

https://m.edsoo.ru/00adb076
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65 Kontposbnas padora Ned o Teme 1 bubnmnorexka [JOK
«Ctpoenue aroMa. XUMHUUYECKas CBS3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001eHue 1 | bu6mmotreka [IOK
cucTeMaTu3alys 3HaHui https://m.edsoo.ru/00adb33c¢
67 PesepBHeIi ypok. O6001ICHNE H | bubnmnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PesepBHeIi ypok. O6001ICHNE H 1 bubmmoreka [JOK
cucTeMaTu3alys 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10O 63

I[TPOT'PAMME
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9 KJIACC
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Ilepnonnueckuii 3aK0H.
Ilepuoanueckas cucTemMa bubmmorexa LIOK
1 https://m.edsoo.ru/0
XUMHYECKUX diemMeHToB [, W. 0adb59¢
Menneneesa
3aKOHOMEPHOCTH B UBMEHEHUH
o b K K
CBOMCTB XMMHYECKUX ubmmorexa IO
. 1 https://m.edso00.ru/0
3JIEMEHTOB MEPBBIX TPEX 0adb6b6
MEepUOJIOB
Knaccudpukanus u Bbubmoreka LIOK
HOMEHKJIaTypa 1 https://m.edso0.ru/0
HEOPraHMYECKHUX BELIECTB 0Oadb7e2
Buap XuMuueckou CBSI3U B Bu6nuoreka [IOK
THUIIBI KPUCTAJNIMICCKHUX 1 https://m.edsoo.ru/0
peméTOK Oadbac6
Kontponbnas padora Nel o
teme «IloBTOpenue u | |
yri1yOJieHre 3HaHUN OCHOBHBIX
pazzenoB Kypca § Kiaccay
Kiaccudukamnmst XuMuaeckux Bu6miorexa IIOK
peakui o pa3aIndHbIM 1 https://m.edsoo.ru/0
pU3HAKaM 0adbcb0
[TonsiTue o ckopocTu
o b K K
XUMHYECKOHM peakiuu. [lonsaTue nonuorexa O
1 https://m.edsoo.ru/0
0 TOMOTEHHBIX U T€TEPOTCHHBIX
Oadbe9a
peaKIusax
IlonsTHE O XMMHUYECKOM
paBHOBecuu. DakTophl,
b K K
BIIMSTIONINE HAa CKOPOCTh nomotexa [10
N 1 https://m.edsoo.ru/0
XUMUYECKON PEaKIUU U 0adc28c
IIOJIO}KEHUE XUMHYECKOTO
paBHOBECHS
Bbubmnoreka [JOK
OKUCITUTEIIBHO-
1 https://m.edsoo.ru/0
BOCCTAaHOBUTEJIbHBIC PEAKIINU Oadcade
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Teopust JIEKTPOITUTUYECKOU

bubaunoreka [JOK

10 mucconuanuu. CUIbHBIE U https://m.edsoo.ru/0
cr1abble SIEKTPOIUTEI 0Oadcd68
bubanorexa IIOK
11 HonHbIe ypaBHEHUs peakuil https://m.edsoo.ru/0
0add448
XHWMHUYECKHUE CBOMCTBA KUCIOT
1 OCHOBaHHUH B CBETE BuGmnorexa [[OK
12 MpeACTaBICHUIN 00 https://m.edsoo.ru/0
3IEKTPOIUTUYECKOM 0add5d8
JIACCOLMAI[AN
XHWMHUYECKHUE CBOMCTBA COJICH B
CBETe MpeJICTaBICHH 00 butmmorexa HOK
13 . https://m.edsoo.ru/0
ANMEKTPOIUTUICCKOM 0addsb2
JIACCOLMAIIN
Bbubnuorexa [JOK
14 [TonsiTue o runponuse coneun https://m.edsoo.ru/0
0add9d4
bubaunoreka [JOK
O00011IeH1E U CUCTEMAaTH3aIIs
15 IEI . https://m.edsoo.ru/0
SHaHHH 0Oaddd12
[TpakTrueckas padora Ne 1. Bu6miorexa [IOK
16 «Perenue sxcriepuMeHTaIbHBIX https://m.edso0.ru/0
3a1au» Oaddbfa
Kontposbnas padora Ne2 1o
Bbubnuorexa [JOK
TeMe «DJIEKTPOIMTHYCCKAs
17 https://m.edsoo.ru/0
nucconuanysg. XuMUIeCcKue 0addecO
pEaKIuy B pacTBOPax»
OO6m1ast xapakTepucTruKa BuGmorexa [IOK
18 rajaoreHoB. XuMU4eCKHE https://m.edsoo.1u/0
CBOWCTBA Ha IPUMEPE XJI0pa Oaddfe2
XnopoBogopon. Comnsinas
KHCJI0Ta, XUMHUYECKHE bubmorexa HOK
19 . https://m.edsoo.ru/0
CBOWCTBA, TIOJyYCHUE, 0ade104
MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o
teme «Ilomydenue comsHOM Brbmmorexa HOK
20 . https://m.edsoo.ru/0
KHCIIOTHI, H3yICHHUE ¢ 0ade348
CBOMCTB»
Brrarcnenus mo ypaBHEHUSM
XUMUYECKUX PEAKLUH, €CIIH Brbmmorexa HOK
21 https://m.edsoo.ru/0

OJIMH M3 PEarcHTOB JaH B
N30BITKE

0ade488
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OO01as xapakTepucTuKa

Bbubmnoreka [JOK

22 VIA https://m.edsoo.ru/0
AJIEMEHTOB -TPYIIIIBI 0ade6da
AnnotpornHsie MOIUBUKALIUN

\ bubanoreka [JOK
cepbl. Haxoxxnenue cepsl u e¢

23 . https://m.edsoo.ru/0
COEIMHEHUI B IPUPOJIE. 0ade6da
XUMHUYECKUE CBOKCTBA CEPBI
CepoBonopox, crpoeHue, Bubmuiorexa [IOK

24 ¢busnveckrne 1 XuMUIECKHe https://m.edsoo.ru/0
CBOICTBa 0ade802
Oxcuppl cepol. CepHas

b K
KHCJIO0Ta, (PU3NIECKHE U nommorexa O

25 . https://m.edsoo.ru/0
XUMUYECKHUE CBONCTBA, 0adeads
MIPUMEHEHUE
XUMHUYECKUE PEaKIIHH,

JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO cItoco0a BuGmnorexa [[OK

26 ITOJIy4E€HUSI CEPHON KUCIIOTHI. https://m.edsoo.ru/0
XuMudeckoe 3arps3HeHne Oadec8a
OKpY>Karolleu cpeibl
COETUHEHUSIMU CEPBI

o Bbubnuorexa [JOK
Brruncnenue MaccoBoii A0I1

27 https://m.edsoo.ru/0
BBIXO/Ia TPOJYKTA PEaKIuu 0adec8a
OOm1ast xapaKTepUCTHKA
anemMeHTOB VA-rpynmnsl. A30T, Bu6mnoreka [IOK

28 pacrnpocTpaHeHHUE B IPUPOJE, https://m.edsoo.ru/0
pusMYecKue ¥ XMMHYECKHE Oadeea6
CBOICTBa
AMMHaK, ero GU3NIeCcKue u Bu6nuoreka [IOK

29 XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/0
HOJIyYEHUE ¥ TIPUMEHEHHE 0adf004
[TpakTuaeckas padora Ne 3 o BuGmnorexa [[OK

30 teme «llonyyenue ammuaka, https://m.edsoo.ru/0
U3yYEHHUE €r0 CBOMCTBY 0adf180
A30THas KUCoTa, e Bu6nuorexa [IOK

31 (du3HYECKUe U XHUMHYCCKUC https://m.edsoo.ru/0
CBOIiCTBa 0adf306
Hcnonb30BaHre HUTPATOB U
coJieil aMMOHUS B Ka4eCTBe Bu6nuoreka [IOK

32 MUHEPAIbHBIX YI00pEHUIA. https://m.edso0.ru/0

XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpe/ibl

0adf518
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COCIUMHCHUAMHU a30Ta

Docdop. Oxeup pocdopa (V) u

dbocdopHas kuciora,

bubaunoreka [JOK

33 https://m.edsoo.ru/0
(hU3UYECKHE U XUMHUCCKHIE 0adf68a
CBOMCTBA, MOTyYEHUE
Hcnons3oBanue pocdaros B
Ka4eCTBE MUHEPAIBHBIX Brbmaorexa 10K

34 . https://m.edsoo.ru/0
ynobpenuit. 3arpsisHeHne 0adfc20
MIPUPOTHOM cpelbl hochaTamu
VYriepoa, pacnpocTpaHeHHE B BuGmorexa [TOK

35 npupoe, GU3nIECKue u https://m.edso0.ru/0
XUMHYECKHE CBOMCTBA 0Oadfd9c
Oxcunpl yrieposa, ux
(hU3UYECKHE U XUMHUYECKHE Bu6nuoreka [IOK

36 CBOMCTBA. DKOJOTHYECKHE https://m.edsoo.ru/0
POGIIEMBI, CBA3aHHBIE C Oadfebe
okcuaoMm yriepoaa (IV)

bubaunoreka [JOK
37 VYronpHas KUCI0Ta U €€ COJIH https://m.edsoo.ru/0
0ae006¢
[TpakTrueckas padota Ne 4 o
teme "INoydeHue yriekucioro bubmorexa [IOK

38 K https://m.edsoo.ru/0
ra3za. KauecTBeHHas peakiuys Ha 026027e
KkapOoHaT-HOH"

[TepBoHaYaIbHBIC TOHATHS 00 BuGmnorexa [[OK

39 OPraHM4YeCKHUX BEIIECTBAX KakK O https://m.edsoo.ru/0
COEIMHEHHAX YIIIEpoIa 0Oae054¢

Bbubnuorexa [JOK
40 Kpemuuii u ero coenHeHust https://m.edso0.ru/0
0ae080a
[TpaxTrueckas padota Ne 5.
P bubanoreka [JOK
EIICHUE PKCTIEPUMEHTATbHBIX

41 . https://m.edsoo.ru/0
3a7a4 1o TeMe «BakHenme 02c0bf2
HEMETaJUIBI U UX COCIMHCHUSI
Kontposbnas padora Ne3 1o Bu6mnoreka [IOK

42 Teme «BakHeHIe HeMeTasIbl https://m.edsoo.ru/0
U UX COCIUHCHUI 0OacOel8
OOm1ast XxapaKTepUCTHKA
XUMHYECKHUX JICMEHTOB —

bubanoreka [JOK
MeTaJIoB. MeTalinuecKas
43 https://m.edsoo.ru/0

CBS3b U METAIUINYECKAS
KPUCTAUIMYECKAsl PEIICTKA.
duznueckue cBoUcTBa

Oael03e
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MCETaJlJIOB

XHWMHUYECKHE CBOMCTBA

METAILIOR bubaunoreka [JOK
44 5 ' . https://m.edsoo.ru/0
JIEKTPOXUMUUYECKUN P 0ae1156
HaNPSHKEHUA METAJIIIOB
O61ue cnocoObl MOTyYeHHS
MeTtanioB. CIIaBbl.
Brrunciienus 1o ypaBHEHUSIM bubmmorexa HOK
45 . https://m.edsoo.ru/0
XUMHUYECKUX PEAKLIUHN, ECIU 0ac1156
OJIMH U3 PEAr€HTOB CONECPKUT
MIPUMECHU
Bbubnuorexa [JOK
46 [ToHsiTHEe 0 KOPPO3UKU METATIIOB https://m.edso0.ru/0
0ael278
Bbubmnoreka [JOK
47 Ilenouynblie METAILIBI https://m.edsoo.ru/0
Oac14b2
bubanoreka [JOK
OKCHUIBI ¥ THAPOKCHALI HATPHUS
48 A AP a p https://m.edsoo.ru/0
1 Kajmst 0ael4b2
Bbubnuorexa [JOK
lenoyno3eMeabHbIE METAILIBI
49 . . https://m.eds00.ru/0
— KaJIbIIUM U Marium 0ael5e8
o Bbubnuorexa [JOK
Baxwueiinme coeJMHEHUS
50 https://m.edsoo.ru/0
KaJIbLHs Oacl5e8
51 O000111eHIE U CUCTEMATH3AIUS
3HAHUH
JKécTKOCTh BOIBI U CITOCOOEI €€ Bubmaorexa [IOK
52 https://m.edsoo.ru/0
YCTpaHEHUA 0ac1886
[IpakTrueckas padota Ne 6 mo Bu6miorexa IIOK
53 TeMme "JKECTKOCTE BOIBI U https://m.edsoo.ru/0
METO/IbI ¢ yCTpaHeHus" Oaelae8
Bbubmnoreka [JOK
54 AnroMuHuR https://m.edsoo.ru/0
Oaclc64
AMdoTepHbIE CBOWCTBA OKCHIA bubmorexa HOK
55 https://m.edsoo.ru/0
U TUAPOKCHUA 0aclc64
bubanoreka [JOK
56 Keneso https://m.edsoo.ru/0
0ac1d86
bubanoreka [JOK
Oxcuapl, THAPOKCUIBI U COJIH
57 A AP a https://m.edsoo.ru/0

xenesa (1) u xxenesa (II)

0ae35¢6
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O06001IEHYE U CUCTEMATU3ALAS

58 . 1
3HAHUH
[IpakTuueckas padora No 7.
P bubanoreka [JOK
EIICHUE PKCTIEPUMEHTATbHBIX
59 . 1 https://m.edsoo.ru/0
3a7a4 o TeMe «BakHeiue
Oae3de8
METAJIbI U UX COSTUHEHUS
Brruncnenus no ypaBHEeHUsIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEarcHTOB JIaH B Bu6nuorexa [IOK
60 M30BITKE WIIA COJACPKUT 1 https://m.edsoo.ru/0
npuMecu. Bulumcnenus 0ael750
MacCOBOM JIOJU BEIXOJIa
MPOYKTA PEaKIIUU
61 O000111eHIE U CUCTEMATH3AIUS 1
3HAaHUH
Kontposbnas padora Ne4 1o
62 TeMe «BajkHelIe MeTauibl 1 1
HX COEIUHEHUD
bubanorexa IIOK
BemtecTBa 1 MmaTepuaiinl B
63 o . P 1 https://m.edso00.ru/0
IMOBCEIHEBHOMH KU3HU YET0BEKA 02e3£50
XuMu4ecKoe 3arpsa3HeHne Brbmorexa IOK
64 . 1 https://m.edsoo.ru/0
OKpYXKaloIel CpeIbl 0264270
P Bbubnuorexa [JOK
0JIb XUMHUH B PEIICHUH
65 5 1 https://m.edsoo.ru/0
AKOJIOTHYECKUX MPOOIIEM 02c4270
o Bbubnuorexa [JOK
PesepBHbIil ypok. O000IIEHNE
66 p yp U—Iv 1 https://m.edsoo.ru/0
M CUCTEMaTH3alis 3HAHUH 0ac0d0a
o bubanoreka [JOK
Pesepsubiil ypok. O0001meHME
67 P P IHU 1 https://m.edsoo.ru/0
M CUCTEMaTH3aIis 3HAHUH 0adb33c
o Bbubmnoreka [JOK
PesepBHbIil ypok. O000IIEHNE
68 P P U—IU 1 https://m.eds00.ru/0
M CUCTEMATH3alis 3HAHUH 0ad9ch?
OBUHIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

Xumus, 8 kiacc/ ['abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxkrmonepHoe obmiectBo «M3aatenbcTBo «IIpocBemniecHuey

» Xumus, 8 kiacc/ Pynsurtuc I'.E., @enpaman @.I7., AkiimonepHoe 00IIecTBO
«M3parenscTBO «IIpocsenieHue»

* Xumus, 9 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnuonepHoe obmectBo «M3narensctBo «lIpocsermenne»

* Xumus, 9 knace/ Pynsurtuc I'.E., @enpaman @.I7., AkiimonepHoe 00IIecTBO
«M3parenscTBO «IIpocsenieHue»

METOANMYECKHUE MATEPHUAJIBI UIA YYUTEJIA

VYpoku xumun B 8 kiacce. ba3oBelit ypoBenb. Metonudeckoe nocobue. O.C.I'abpuensn,
N.I". Octpoymos, C. A. CragkoB

VYpoxu xumuu B 9 kinacce. ba3zoselit ypoBenb. Metoanueckoe nocodue. O.C.
I"abGpuensH,
N.I'. Octpoymos, C. A. Cnankos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoteka [{OK https://m.edsoo.ru/7t41837¢



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