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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs COCTABJIECHA HA OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
obOpasoBanms, npencraBieHHbIX B ®I'OC OOO, a Takxke Ha OCHOBE GenepalibHOW padouei
MIPOrpaMMbl BOCIIUTAHUS U C YUETOM KOHIICMIMH MPENnoiaBaHus yueOHOro mpeamera «XuMus» B
oOpa3oBaTenbHbIX opranmu3anusx Poccuiickoit deneparum.

[IporpaMma 1Mo XuMHH JaéT MPEACTAaBICHUE O IIeNAX, OOmIel crpaTerun OOy4eHHs,
BOCIHUTAHMUSI W pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAaMU Y4eOHOro IpelMeTa, YCTaHABIIMBAET
o0s13aTeNbHOE MPEAMETHOE COJEp)KaHue, MpPeayCMaTpUBAEeT paclpelielieHHe ero Mo KiaccaM u
CTPYKTYpUPOBaHHUE IO pa3jiejaM U TeMaM MPOrpaMMbl 110 XUMHUHU, ONPENEISIET KOJIUUYECTBEHHbIE 1
KAueCTBEHHbIE XapaKTEPUCTUKU COJEP)KaHUSA, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh H3YyYEHUS
XUMHUH C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW O0YyYaromMXcs, ONpeAesisseT BOZMOKHOCTH IpeaMeTa IJs pealu3alun
TpeOOBaHUII K pe3yabTaraM OCBOCHHS OCHOBHOW 00pa30BaTENbHONW NpPOTrpaMMbl Ha YpPOBHE
OCHOBHOTO 001IIero 00pa3oBaHusl, a TAKKE TPEOOBAHUH K pe3yabTaTaM 00y4eHHsS XMMHUU Ha YPOBHE
eneil M3ydeHWs TMpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-IIO3HABATEIbHOW JESATENbHOCTH
00yuaroIerocs Mo OCBOCHUIO Y4eOHOTO CO/Iep KaHMS.

3HaHME XUMHH CIYXKHUT OCHOBOM JJisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYaroIIerocs, ero
MPEJCTaBICHUN O MaTepHAILHOM €IMHCTBE MHUPA, BAXHYIO POJIb HTPAIOT (POpMUPYEMbIE XHUMHUECH
MIPEJICTABJICHUS] O B3aMMOIIPEBPALICHUSIX YHEPTHH U 00 HBOJIOLMU BEIIECTB B MPUPOAE, O MyTAX
pelieHrs riI00albHBIX MPOOJIEM  yCTOMYMBOIO  pa3BUTHs  4YEJOBEUECTBA —  CHIPHEBOM,
SHEPreTUUECKOH, MUILEBOM U AIKOJIOTMYECKOM 0e3011acCHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealv3ali BO3MOXKHOCTEH ISl caMOpa3BUTHUSI U (OPMUPOBAHUS KYJIBTYpPhI
JUYHOCTH, €€ o011ei U QyHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUPOBAHUE MBIILICHUS U TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs,
HaBBIKOB  HMX  CAMOCTOSITENbHOW  y4eOHOW  JEATENBHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIEIOBATENIbCKUX yYMEHUN, HEOOXOJUMBIX Kak B TIOBCEAHEBHOW IKW3HH, TaKk M B
po¢eCcCUOHATILHOMN 1EATEIbHOCTH;

3HAKOMHUT CO crienn(PUKON HAYYHOTO MBIIIEHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/1a
Ha EIWHCTBO TPHUPOABI W YEIIOBEKa, SIBJISETCS OTBETCTBEHHBIM JTanmoM B (GOPMHPOBAHUU
€CTECTBEHHO--Hay4YHOU IrPaMOTHOCTH 00yUaIOIuXCS;

CocoOCTBYeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUAM, K IMPUPOJAE, K YEJIOBEKY, BHOCUT CBOH BKJaJ B JKOJOrHYecKoe 00pa3oBaHUE
oOydJaronmxcs.

JlanHble HampaBleHUST B OOYYEHHM XHMHUU OOECIIEUMBAIOTCS CIHENU(UKON coaep KaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornuecky aJalTHPOBAHHBIM OTpaKEHHEM 0a30BOM
HayKH XMMUU Ha ONpesIeIEHHOM JTare € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 0Opa3oBaHUS OPHEHTHPOBAH HA OCBOCHHE
00yYaIOIUMUCST CUCTEMBI TIEPBOHAYATIBHBIX MOHATHH XMMHH, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSITHI OPraHNYE€CKON XUMHH.

CrtpykTypa coaepkaHusi MporpamMmbl 1O XUMHUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxona kK e€ mi3ydeHuro. CoJep’kaHUE CKIIAJBIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMBI OHATHI 0 XUMUYeCKOl peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUITY IOCIEA0BATEILHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;



— MpeCTaBlIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PacCMaTPUBAIOTCSI HA OCHOBE OSMIIMPUYECKHM TOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEI0BATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBITTOJIHSS
(GyHKIIMU OOBSICHEHHS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYeT (DOPMHUPOBAHHIO TMPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIICH HAay4HOM KAapTUHBI MHUpa B JIOTUKE €€ CUCTEMHON IPUPOJBL,
LIEHHOCTHOT'O OTHOLIEHMs K Hay4YHOMY 3HAaHHUIO U METOJaM IO3HAaHUs B Hayke. M3ydyeHne xumun
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUIN U3 paHee M3YUYEHHBIX y4eOHBIX MpeamMeToB: «OKpyKarouuil
Mupy, «buonorus. 5-7 knacces» u «du3nka. 7 Kiacey.

[Ipu M3y4eHUn XMMHUU MPOUCXOIUT (OPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JEATEILHOCTH YEIOBEKA U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3ajgadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTeMbl XMMHUYECKUX 3HAHUW — BaXHEUIIWX (DAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHM MHUPOBO33PEHUYECKOIO XapakTepa, s3blKa HAyKd, B
NpUOOLICHUN K HAyYHBIM METOJaM IMO3HAHUS MPU W3YUYEHUH BEIIECTB M XUMHUYECKUX PEAKIUU, B
dbopMUpOBaHMM W PAa3BUTHUHM [O3HABATEIbHBIX YMEHUH U HMX NPUMEHEHUH B y4eOHO-
MO3HABATENBHON W y4eOHO-HCCIIEeIOBATeNbCKON JESTENIbHOCTH, OCBOCHHHM MpPaBHI 0€30MacHOro
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)kKHOE 3HAUYEHHE
MPUOOpPETN TaKKe LeH, KaK:

— (opMHpoBaHHE HMHTEJUIEKTYalIbHO Pa3BUTON JMYHOCTHU, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PELICHUM, CIOCOOHON alaliTUPOBAaThCs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HalpaBJICHHOCTb OOyuYeHHsT Ha CHCTEMaTH4YecKoe NpuodIIeHue oO0yJaroumxes K
CaMOCTOSITENILHOM MO3HABATEIbHON JEATENILHOCTH, HAYUYHBIM METO/aM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCIOBHH, CIOCOOCTBYIOIIMX HPUOOPETEHUI0 OOYYaIOUIUMUCS OIbITa
pa3HOOOpa3HOW JNeATEIbHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIILHOE 3HAYEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— ¢opmupoBaHue oOmel (yHKIMOHATBHOW M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATh U OLIEHUBATD SIBJICHUS OKPY)KAIOLIET0 MHUPA, UCTIOIb3Ys 3HAHUS U OIbIT,
MIOJIy4YE€HHBIE [TPH U3yYEHUU XUMUHU, IPUMEHATh UX MIPH PEUIEHUH MTPOOJIEM B TOBCEAHEBHON KU3HU
U TPYZIOBOM J1€ATENbHOCTH;

— (opmupoBaHue y OOyyarOIIMXCSl TYMaHUCTHYECKUX OTHOLIEHWH, MOHUMAaHUS LIEHHOCTH
XUMHAYECKUX 3HAHMHA A BBIPAOOTKHM HKOJOTHUECKH IIeJIeCOO0pa3HOro IMOBEAEHUs B OBITY U
TPYAOBON JAEATENBbHOCTH B IEISAX COXPAHEHHUS CBOErO 3J0POBbA U OKPYXAKOMIEH NPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBALIMU K OOYUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHUS OOIIeYeIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY npoduis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.

OO01iee yuciIO 4acoB, OTBEACHHBIX JUISI M3YYEHHUS XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanwus, coctaBisieT 136 gacoB: B 8 kiacce — 68 dacoB (2 Jaca B Hezielnmo), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECKHE NIOHATHS

IIpenmer xumuu. Posib XMMHUM B )KU3HM YeI0BeKa. XMMHUS B CUCTEME HayK. Tena u BeniecTsa.
dusnyeckue CBOMCTBA BEIECTB. ArperaTHoe COCTOssHUE BelecTB. [IoHATHe 0 MeToAax NO3HaHMS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJIEKYJIBl. XUMHUECKHE 3JIeMeHThl. CUMBOJIBI XUMUYECKHX AJ1EMEHTOB. [IpocThie
U CJIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHAas aToMHasg Macca. OTHOCUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 10J11 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonnuectBo BemecTBa. Monb. MossipHas Macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IMHMII BemlecTBa. Pacuérel o hopmynamMm XMMHUUYECKUX COSAMHEHUH.

dusnyeckue M XUMHUYECKUE SIBICHHUS. XHUMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHHMsS MacChl BEIIECTB. XHMMHYeCcKHe ypaBHeHHs. Kiaccupukamuss XUMHUYECKUX pPeaKUuit
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWIaMH PaOOTHI B JIAOOPATOpUU U MpUEMAMH
oOpamieHusi ¢ 7a00paTOPHBIM OO0OPYJOBaHUEM, HM3yYCHHE W ONKMCAaHWE (U3NYECKUX CBOWCTB
00pa3lloB HEOPraHMYECKUX BEIeCTB, HaOmoneHue (u3ndeckux (IUIaBlIeHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIEHME W KOHJEHCAllUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYH,
IIPOKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) sBIeHUH, HaOII0eHUE U
ONMCaHNE MPU3HAKOB IPOTEKAaHUs XMMHYECKHX DPEaKIUil (pa3joKeHue caxapa, B3aUMOJIECHCTBUE
CEepHOM KHCIOTBI C XJOpUIOM Oapusi, pasnoxeHue ruapokcuna meau (ll) mpu HarpeBanuw,
B3aUMOJIEHCTBHE Kese3a ¢ pacTBopoM conu menu (1), usydenue cnoco6oB paszenenust cMmeceil: ¢
MOMOIIIbI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHHE, TUCTWUISAIMS, XpoMarorpadus, MpoBeIeHHE
OYNCTKH TIOBAPCHHOW COJNM, HAONIOJICHNE ¥ OIHCAaHHE pe3yJbTaTOB IPOBEJCHHUS OIIBITA,
WUTIOCTPUPYIOIIETr0 3aKOH COXPAHEHHs MacChl, CO3J[aHNue MOeNe MOJIeKy (I1apOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopog — sneMEHT M NMpPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, puandeckue M XMMHUYECKUE CBOMCTBA (peaklUu TOPEHHUS).
Oxcunpl. Ilpumenenune xkucinopona. CrocoObl TOJNydyeHHs KHUCIOpoJa B J1aboparopuud U
npoMbIIIeHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — auioTponHas Moaudukanus
KHMCJIOPOJIA.

TemoBoit 3¢p¢deKT XUMHUYECKON peaklUuu, TEPMOXUMHUYECKHE YpaBHEHHUS, D3K30- U
SHAOTEPMHUUYECKNE peakuuu. TOIUIMBO: YroJb W METaH. 3arpsA3HEHHE BO3/1yXa, YCWICHHE
MApHUKOBOTO 3 deKTa, pa3pylUIeHHe 030HOBOT'O CIIOS.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxienue Bogopoaa B npupoje, puandeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI nonydeHust. Kucnotsl u conu.

MossipHblil 00bEM ra30B. Pacu€rbl 1o XUMHUECKUM ypaBHEHHSIM.

®usnueckue cBoicTBa BOAbl. Boxa kak pactBopurens. PactBopbl. HacelmeHHbIE U
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTB BEIIECTB B BOAE. MaccoBast 10715 BEIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAEC M B KU3HU YEJIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccupukanuss Heopranndeckux coenuHeHMd. Oxcunpl. Kiaccudukanuss OKCHIIOB:
cosieoOpasyromire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpa3yromue. HomeHkmaTypa
okcu0B. du3nyecKkne U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyyenne okcuaos.



OcnoBanusa. Kimaccudukanuss OCHOBaHMI: IIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
HomeHnkiarypa ocHoBaHui. @Pusznueckue M XUMUYECKHE CBOMCTBA OCHOBaHUH. IlomydeHue
OCHOBaHHI.

Kucnorel. Knaccuduxamus kucinor. Homenkmarypa kucimor. @u3nyeckue M XUMHYECKHE
cBoicTBa KUCIOT. Psin aktuBHOcTH MetaiuioB H. H. bekerona. [lonydyenue kucnor.

Comu. Homenknatypa coseil. @usnyeckue M XuUMUYECKHe cBoiicTBa coieil. Ilomyuenue
COJIEH.

['eneTnyeckas CBA3b MEXKIy KIIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/esieHHe COJIEpKaHUA KUCIOpOJa B BO3AyXe, IMOJy4YeHue, coOupaHue,
pacro3HaBaHME€ W HW3YYEHHUE CBOMCTB KHCIOpOJAa, HAOJIIOJEHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHS W TMpEKpalleHus ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3amMu OKCHIIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cOOUpaHue, paclio3HaBaHUE U U3yuyeHUE
CBOMCTB BOjJIOpoJia (ropeHue), B3auMozeiicTBue Bojgopoja ¢ okcugom wmeau () (Bo3moxHO
WCTIOJb30BAHUE BHUICOMATEPUANIOB), HAOIMIOACHHWE OOpPAa3lOB BEHIECTB KOJWYECTBOM 1 MOJb,
uccienoBaHe OCOOCHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3UYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MAacCOBOM JI0JIeM pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBME BOJIbI C MeETa/UlaMu (HATpueM U KajdblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAaHHE OOPa3IOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
HaONto/IeHne W3MEHEHUS OKpacCKH WHIUKATOPOB B PACTBOpPAaX KUCIOT W IIeNouYeH, H3ydyeHue
B3aumoeiicTBus okcuaa menu (l1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METaJJIaMu, peakiuui
HEUTpAIM3alHH, ITOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOTO METAJIJIA IPYTUM U3
pacTBOpa COJM, pEIICHUWE JKCHEPUMEHTANBHBIX 3a7ad 1o TeMe «BakHeimme Kiaccsl
HEOPraHUYECKUX COCAMHEHUI.

IMepuonuueckuii 3akon u Ilepumoamyeckasi cucrema xuMudeckux 3jaementos . H.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasd CBA3b. OKHCIUTEJIbHO-BOCCTAHOBUTE/IbHbIE
peakuum

[lepBble MOMBITKUA KiIacCU(DUKAIIMU XUMHUUYECKUX 3JIEMEHTOB. [IoHATHE O rpymmax CXOIHBIX
AJIEMEHTOB (III€JIOYHBIC U IIEJIOYHO3EMENbHBIE METAlIbl, TaIOT€Hbl, HHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUIPOKCHUIBI.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema Xxumudeckux odnemeHtos JI. N
MenneneeBa. KopoTkonepuonHas u JuiMHHomepuonHas (opmbl Ilepuoanueckoil cucTembl
xumuueckux oanemeHtoB J[. M. Menneneea. Ilepuoasl u rpynmel. DOU3HYECKUN CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siziep. M3otonbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX
o0onouek atomoB TepBbIX 20 xuMuueckux »dJeMeHTOB Ilepuommveckoit cucremsr [[. U.
MenaeneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTa MO €ro mnosuoxeHuto B Ilepuogmueckoit
cucteme JI. 1. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHUs pajryca aTOMOB XUMHUYECKHUX DJIEMEHTOB, METANTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaM.

3nauenue [lepuoauyeckoro 3akoHa u [lepuoanueckoin cUCTEMbl XUMUYECKUX SJIEMEHTOB ISt
pa3BuTUA Hayku U npakTtuku. [. . Mennenees — yd€HbBIN U Tpak1aHNH.

Xumuaeckas CBSI3b. KoBanentnas (monspHas u HETOJISIPHAS ) CBSI3b.
DIJIEKTPOOTPHULIATENBHOCTh XUMHUECKHX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okuciaeHus
1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

n3ydyeHue oOpa3loB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJICHCTBIE TMAPOKCUAA IIUHKA
C pacTBOpaMH KHUCIOT M IIEJIOYEH, INPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKINil (TOPEHHE, PEAKIIUU Pa3NIOKEHUs, COSIMHECHHUS).



Meostcnpeomemnvwie ceasu

Peanuzamust MexXnpeaMeTHbIX CBA3€H NMPU M3YUYEHUM XMMHUHU B § KJIacCe€ OCYIIECTBIISIETCS
4yepes MCIOJIb30BaHNEe KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U MOHITHH, SBISIOUIIXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKIIA.

OO011ue ecTecTBEeHHO--HAay4YHbIe MMOHATHS: HAYYHbIN (akT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, Kiaccu(uKamms, TMEePHOJUIHOCTh, HAONIONCHUE, OSKCICPUMEHT, MOJACIUPOBAHUE,
HU3MEPEHHE, MOJIEIIb, SIBJIEHUE.

®usuka: wmarepusi, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYJNa, JJICKTPUYECKUN 3apsl, BEIIeCTBO, Tello, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHe BEIMYUHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buonorus: potocunres, npxanue, ouocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE TOPO/IbI, MOJIE3HBIE UCKOMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHIL.

9 KJIACC

BemecTBO M XMMH4YeCKas peakus

[lepuonnueckuin 3akoH. llepmoamyeckas cucrema xumuueckux diemeHtos /[l U
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOWCTB XMMHUYECKHUX HJIEMEHTOB
MEPBBIX TPEX MEPUOJOB, KaJMsl, KaJdbUUs M HUX COCAUHEHHU B COOTBETCTBUHM C ITOJOKECHUEM
snemMeHTOoB B Ileproanueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHJIBI XHMHYECKOM CBSI3U. THIBI KPUCTAUNIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKON CBSI3H.

Knaccupukanys M HOMEHKJIaTypa HEOPraHMYECKMX BEIECTB. XUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3IMYHbIM KJacCaM HEOPTaHMYECKUX COECIMHEHMI, FTEHETUYECKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XUMHUYECKUX PEAKIU MO Pa3INMYHbIM IMPHU3HAKaM (M0 YUCIY M COCTaBY
YYacTBYIONINX B PEAKIIMU BEIICCTB, IO TEIIIOBOMY (P (HEKTy, M0 U3MCHCHHIO CTETICHEW OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, IO OOPATUMOCTH, TI0 YYACTHIO KaTaln3aTopa). DK30- U SHIOTCPMHUUECKUE
peakLuu, TepPMOXUMHUUYECKUE YPABHEHHSI.

[TonsiTe 0 ckOpocTH XuMHuUeckod peakiuu. [loHsTHE 00 OOpPaTUMBIX M HEOOPATHMBIX
XUMHYECKUX peakiusax. [IoHsITHE 0 TOMOTr€HHBIX M FeTepOreHHbIX peakuusax. [lonsatue o karanuse.
[TonsiTue 0 xuMu4YeckoM paBHOBeCHH. DAKTOPHI, BIUSIOMINE HA CKOPOCTh XMMUYECKOW PEAKIUH U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE — PEAKIMH, JJICKTPOHHBIA OamaHC  OKHUCIUTENHHO-
BOCCTAHOBUTENIBHON peakiuu. CocTaBieHUE YPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peakIuii C KCTIOIB30BAaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopus >IEKTPOIUTHUECKONW TUCCOIMALMU. DJIEKTPOJIUTHI U HEINEKTPOIUTHL. KaThoHBI,
aHUMOHBL. MeXaHn3M AUCCOLMAIIMKM BEUIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU CBsi3U. CTeneHb
nuccoruanuu. CUIIbHBIE U CJIa0bIe SJICKTPOJIUTHI.

Peakuuu noHHOro obmeHa. YcClIOBUSI NMPOTEKaHUs peakUil MOHHOTO OOMEHa, IOJIHbIE U
COKpalll€éHHble MOHHBIE YypaBHEHMs peakuuil. CBoiicTBa KHUCIOT, OCHOBAaHHUWA M COJ€l B CBeTe
MIpPEJICTAaBICHUIA 00 dMEKTPOTUTHYECKOH Auccoruanmu. KauecTBeHHbIe peakiinu Ha HOHKI. [loHsATHe
0 TUJIPOJIN3E COJIEN.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB —
METAJIJIOB ¥ HEMETaJUIOB (TpaduTa U aamasa), CI0KHBIX BEUIECTB (XJIOpHIa HATPHUs), HCCIEAOBAHNE
3aBUCHMOCTH CKOPOCTH XHWMHYECKOW pEaKkIUh OT BO3JIEHUCTBHS Pa3IMYHBIX  (PaKTOPOB,
HCCIIEIOBAHUE DJIEKTPONPOBOJAHOCTH PACTBOPOB BEHIECTB, MpOIECCAa IUCCOLMAIMU  KHCIOT,
menodyed U coleil (BO3MOXHO WCIIOJIb30BaHHWE BHUJEO MAaTEPHUaloB), MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKaHHWS peakluid HOHHOTO oOMeHa (oOpa3oBaHHME OCajKa,



BBbIJIEJIEHUE Ta3za, OoO0pa30BaHUE BObl), OMNBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEaKUUil (TOpeHHe, peaKkIMH pas3IoKEHUs, COCAWHEHHs), PacCHO3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOINBIO KAayeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHUE
JKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeraJyuibl 1 MX coOeJMHEHHA

OOmiast xapakTepucTuKa ranoreHoB. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTEIICHU
okucnenus. CtpoeHne M (U3NUECKHE CBOWCTBA INMPOCTBHIX BEIIECTB — TaJOrCHOB. XHMHUYECKHE
CBOWCTBAa Ha IpuMepe xjopa (B3aMMOJAEHCTBME C MeETaJUIaMH, HEMETAaUlaMH, UIeJ0oYaMH).
XnopoBogopoa. ConsiHass KUCIOTAa, XUMHUYECKUE CBOWCTBA, NOJIyueHHE, puMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpraHM3M 4eJoBeKa. BakHeWlne XJIOpuabl M MX HaX0XJIECHUE B
IIPUPOJIE.

OOmas xapakrepuctuka »3j1eMeHTOB VIA-rpynnbel. OcCoOEHHOCTH CTPOEHMsSI AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue M (u3nyeckue CBONCTBA IMPOCTBIX BELIECTB —
KHCJIOPOJAA U Cephl. AJUIOTPOIHbIE MOAN(UKAIINK KHCIOPOa U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, GU3NIecKrue U XUMUIEeCKne CBOMCTBAa. OKCUIBI Cephl KaK MPEICTaBUTENN
KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (U3MYECKME M XHUMHYECKHME CBOMCTBa (00Iue Kak
IPEJCTaBUTEII Kiacca KHUCIOT U crnenuduueckue). XUMUYECKUE peakIUH, JIeXKallie B OCHOBE
IIPOMBIIIJIEHHOTO crocoba IMosydeHus cepHoM Kuciaotel. Ilpumenenue cepHoit kuciotbl. Conu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peaklus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUN B
npupoje. XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpelabl COEAMHEHUSIMH Cepbl (KHCIOTHBIE
J0X/1, 3arpsiI3HEHHE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIIECHUS.

OOmast xapaktepucTuka dyeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETIEHN OKUCIICHUS. A30T, paclpoCTpaHeHHE B PUPOJE, (GPU3NUECKHE U XUMUIECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, ero (pu3nueckue M XUMHUYECKUE CBOMCTBA,
nojryyeHue u npumenenue. Conu aMMOHUS, UX (pU3HUECKUe U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakuusi Ha HOHBI aMMOHMs. A30THas KHCIOTa, €€ IMojydyeHHue, (U3NYEeCKUe U
XUMHAYECKHE CBOicTBa (OOIIME Kak TMPENCTaBUTENsl Kilacca KUCIOT W CIEHU(PHUECKHUE).
Hcnonb30BaHre HUTPATOB U COJEM aMMOHHS B KaUeCTBE MMHEPAIbHBIX YAOOpeHui. XumMuueckoe
3arps3HEHUE OKPYKAIOLIEH cpeibl COEIMHEHUAMH a30Ta (KUCIOTHBIE TOXKAHU, 3arpsi3HEHHE BO3/1yXa,
noyBsl U BoJoéMOB). Pocop, amnorponHsle Moaupukanun dpocdopa, puznyeckre 1 XUMHIECKHE
ceoiictBa. Oxcun docdopa (V) u dochopHas kuciora, Gu3MUECKUEe U XUMHUYECKHUE CBOMCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OOmast xapaktepuctuka »s1eMeHTOB |VA-rpynmbel. OcCoOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIe CTENEHW OKUCICHUSA. YTJIepoJ, auIOTPOIHbIe MOAM(UKALUKU, PACIPOCTPAHEHUE B
npupoje, pu3NYecKue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopor yriepona B mpupoze.
Oxcuapl yriaepoja, ux (Qpu3Myeckue M XMMHYECKHE CBOMCTBA, JAEWCTBUE Ha KUBBIE OpPraHU3MBI,
MOJy4eHUE M MPUMEHEHHe. DKOJIOTHYECKUe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoMm yraepoaa (I1V),
TUIIOTE3a TI00aIbHOrO MOTEIUICHUs KIIMMaTa, NapHUKOBBIN 3G (deKT. YroabHast KUCIOTa U €€ CcOJy,
ux (pu3MuUecKue M XMMHUYECKUE CBOMCTBA, NOJydyeHUEe U npuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIe MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX YIiepoja
(MeTtaH, 3TaH, STWJIEH, alleTHIIEH, 3TaHOJ, [VIMLEPHH, YKCYCHas KucioTa). [Ipupoanbie UCTOUYHUKU
YTI€BOA0POAOB (yroiib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHl UX NepepadoTku (OEH3UH), UX POJb B
ObITY M MpOMBIIUIEHHOCTH. [loHATHE O OMONIOTMYECKH Ba)KHBIX BEIECTBaX: )XHMpax, Oenkax,
yIJI€BOJAX — M MX pPOJM B JKU3HU 4YEJIOBEKAa. MarepualbHOE €AMHCTBO OpPraHUYECKUX U
HEOPraHMYECKUX COEAUHEHUN.

Kpemuuii, ero ¢usnyeckue U XHMMHUYECKHE CBOMICTBa, MOJyYeHHE U MPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Oouue npeacrasiaeHust 06 okcuzae kpemuus (1V) u kpeMHueBoi
kuciote. CHIIMKAThl, UX UCIIOJIB30BaHKUE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHeli1ie cTpouTenbHbIe



Marepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [Ipobimembr Oe3omacHOTO
HCII0JIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJITHOM KHCJIOTBI, MPOBEACHUE
KAueCTBEHHBIX pPEaKIMi Ha XJIOPUI-UOHBI M HaONIOJICHHE MPHU3HAKOB UX IMPOTEKAHMSI, OIBITHI,
oTpakaromue (U3NYECKHe W XMMHUYECKHE CBOMCTBA TaJOr€HOB M HMX COCIMHEHUH (BO3MOXKHO
WCIOJIb30BAHNE BHJICOMATEPUAIIOB), O3HAKOMIIGHHE C 0Opa3laMu XJIOPHIOB (TaJlOTeHH]IOB),
O3HaKOMJIEHHE ¢ oOpasumamMu ceppl M €€ COeOUHEHUSIMU (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEpPHANIOB),  HaOMIOJleHWEe  Mpolecca  OOyrIMBaHHS ~— caxapa IOJ  JeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, M3yYeHHE XHMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakUuu Ha Ccynb(haT-moH W HAONIOJCHHE NpU3HaKa e
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOWCTBaMHU a30Ta, ¢gocdopa M HX COCAUHEHUU
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPUATIOB), OOpa3liaMu a30THBIX U (HOCHOPHBIX yIO0OpEHHUIH,
MoJIy4eHue, cooupanue, pacrio3HaBaHUE U U3yUeHHE CBOMCTB aMMHaKa, POBEICHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U PochaT-HOH U U3yUCHHE IPU3HAKOB UX MPOTEKAHMsI, B3aUMOICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUIAEOMATEPUATIOB),
M3Y4YEeHHE MOJeNel KPHUCTAUIMYECKUX PemETOK anmasa, rpadura, QymnepeHa, o3HaKOMIIEHHE C
MPOIECCOM  aICOPOLMK  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YITIEM U YCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHue, coOMpaHue, paclo3HaBaHWE M W3YYEHHE CBOICTB YIJIEKHUCIOIO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U M3y4YEHHE MPU3HAKOB HX
MIPOTEKaHUs, O3HAKOMJIEHME C NPOAYKUMEW CHJIMKATHOM MPOMBIIUIEHHOCTH, pEUIeHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHele HeMeTallIbl ¥ X COEIUHEHUS.

Metaibl M MX COeIMHEHUS

OO01mas xapakTepucTUKa XUMHUYECKHUX 2JIEMEHTOB — METAJUIOB HA OCHOBAHHMM WX IOJIOKECHUS
B Ilepuomuueckoin cucreme xumudeckux syiemeHToB Jl. M. MenzaeneeBa M CTpOEHHMS aTOMOB.
Crpoenue wmetaiioB. MeTainnyeckas CBs3b M METaUIMUECKash KpUCTAUIMUECKas peleTka.
DNEeKTPOXUMHUYECKUN sl HANpPsDKCHHH MeTaioB. DU3Myueckrue W XHUMHYECKHE CBOMCTBA
MeTtaiioB. OOume crnocoObl moaydyeHus: MeTaioB. IloHsTHE O KOppPO3UM METAIOB, OCHOBHBIE
CrocoObl 3almMThl MX OT Koppo3uu. CrutaBbl (CTalb, YyryH, AIOPATIOMMHUN, OpoH3a) M HX
IIPUMEHEHHE B ObITY U POMBIIIJICHHOCTH.

[[lenounble MeTaIUIBL: MOJIOkEHUE B [leproanueckon cucteMe XumMuyeckux anementos /1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaX0KJEHHE B Ipupoie. PU3ndYecKrue U XUMUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIIBI U TUAPOKCUIBI HATpUS U Kanus. [IpuMeHeHne menouHbIx
METAJIJIOB U UX COEAVMHEHUH.

[IlerouHO3EMENBHBIE METAJIIIBI MarHUM M KaJbLWW: noJokeHue B [lepnoandeckoit cucreme
xuMH4Yeckux snemeHtoB J[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HAXO0XJICHUE B MPHUPOJE.
®u3znueckue M XWMHYECKHE CBOMCTBA MarHusl M Kajbplusd. BaxHellme coeAMHEHUs KaabLus
(oxcua, TuaApOKCU, con). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHs.

AmoMmuHuil: nonoxeHue B llepuommueckod cucreme xuMuueckux sieMeHtos [l M.
MenpeneeBa, CTpoeHUE aToma, HaxokJaeHue B mpupone. duznueckue U XMMHUYECKHE CBOWCTBA
aOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCH/IA AIFOMUHUS.

Kenezo: mnonoxenue B llepuoguueckoit cucrteme xumuueckux saemeHtoB /[l W.
MenpeneeBa, CTpoeHUE aToMa, HaxoXkJIeHue B mpupojae. dusnueckue U XMMHUYECKHE CBOWCTBA
xeneza. Oxcuael, rugpokcunasl u conu kenesa (ll) m sxemesza (ll), ux cocras, cBoiicTBa u
MIOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaNIOB M CIUIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, U3yUEHUE
pe3yIbTATOB KOPPO3HH METAJIOB (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOECHHOCTEH
B3aMMOJCICTBUS OKCHJA Kalblud M HaTpus C BOJOM  (BO3MOJKHO  HCIIOJIB30BAHHE
BUJICOMATEPHAJIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOJABI, Ipollecca TOPEHUs Keiesa B



KHCIIOpo/ie (BO3MOYKHO HCIIOJIb30BAHKE BHUIEOMATEPUANIOB), TIPU3HAKOB MPOTEKAHNS KaUeCTBEHHBIX
peakiuii Ha MOHBI: MarHus, KaJbIUs, allOMUHUs, uHKa, xkene3a (1) u xemesza (M), mequ (1),
HaOIIIO/IEHNE W OMHCAaHWE MPOIECCOB OKPAITMBAHUS IJIAMEHH MOHAMH HATPUS, KIS U KaIbIUS
(BO3MOYKHO HCITOJIb30BaHUE BHUJECOMATEPHUAIIOB), UCCIIEOBaHNE aM(POTEPHBIX CBONCTB T'MpOKCHIA
ATIOMUHHS U TUIPOKCHIA LIMHKA, PElIEHUE SKCIEPUMEHTAIBHBIX 3a7ad mo Teme «Baxkueiimme
METAJIJIbl U UX COEIUHEHUS».

XuMus 1 OKpy:xkamouas cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOW >KM3HHM uelloBeKa. be3onacHoe HCIOJIb30BaHUE
BEUIECTB M XHMMHMUYECKHUX peakiuii B ObiTy. IlepBas momomib OpU XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloUlell cpenbl (IpelenbHasl JOIyCTHMas KOHLEHTPALUs
BemecTs, ganee — [1/1K). Ponbs xumMum B perieHur 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHne o0pas3IoB MaTepHajoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIC MATEPHUAIBI).

Mesicnpeomemmunle ceazu

Peanuzanust MexXnpeaIMeTHBIX CBS3€l MpH U3y4YeHUH XUMHUHM B 9 Kilacce OCYLIECTBIISETCS
4yepe3 HMCMOIb30BaHHe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CHUHTE3, Kiaccu(uKanus, MNEePUOJUYHOCTh, HAONIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3(DPEeKT, TEXHOTOTHUS, MaTepHAIIBI.

®dusuka: wmarepusi, aToM, DOJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, W30TOIbI,
paAMOaKTUBHOCTb,  MOJIEKYyJa, JJIEKTPUYECKUH  3apsiii, IMPOBOJHUKH,  IOJYIIPOBOJHUKH,
TUDJIEKTPUKU, (OTORIIEMEHT, BEIIECTBO, TeIO, 00BEM, arperaTHOe€ COCTOSHHE BelIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIIMUECKAs pelIéTKa, CIUIaBbl, (PU3UYECKUE BETUYHUHBI, €AUHUIIBI
MU3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHILE.

buonorusi: ¢Qortocunres, npixanume, Ouocdepa, IKOCHCTEMa, MHUHEpPAIbHbBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BELLIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPOAbI, MMOJIE3HBIE HCKOMAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TTPOTPAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAaMMBl OCHOBHOTO 00IIero o00pa3oBaHUs
JOCTHUT'AKOTCA B XOIA€ O6yT~I€HI/I$I XUMHUHU B €CIUHCTBEC y‘I€6HOI71 n BOCHI/IT&TCJIBHOﬁ OCATCIIBHOCTHU B
COOTBETCTBUH C TPAJUIIMOHHBIMU POCCHICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU
IEHHOCTSIMH, TIPUHSATBIMH B OOIIECTBE MpPaBUJIAMH W HOPMAaMU TMOBEICHHS U CIHOCOOCTBYIOT
poIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITHATH3AIIMH 00yUJarOIIHXC .

.HI/I'—IHOCTHBI@ pe?,y.]'II)TaTBI OTpa)KaI-OT TOTOBHOCTbH 06yqafoumxcs{ pYKOBOJICTBOBaTBCH
CHCTEMOW IMO3UTHBHBIX IEHHOCTHBIX OPHUEHTAIMH W PACHIMPEHHE OINbITA JCATEIILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIECHHOCTHOTO OTHOILIEHUS! K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMAHUs 3HAUCHWs] XMMHUYECKOH HAyKu B JKU3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BJIAJICTh JIOCTOBEpHOU HH(MOpMAIMEel O MEPeOBbIX JOCTHIKEHUSX M OTKPBITHIX
MHPOBOHM U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTpOICTBE MUpa
H OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:



MPEJCTaBICHUS O CONMATBHBIX HOpPMax M TMpaBHJIaX MEXIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOM KOMIIETCHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4e0HO-UCCIIeIOBATENILCKON, TBOPYECKOW U JPYTHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM NESATETHHOCTH IMPH BHIMOJHEHUH Y4eOHBIX, IMO3HABATEIBHBIX 3ajad,
BBIMIOJIHEHUN XHMHUYECKHX OKCIEPUMEHTOB, CO3JIaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aWMOIIOMOIIM B TPOIECCE ITOW Yy4EOHOH NEeATENbHOCTHU, TOTOBHOCTH
OIICHUBATH CBOE MOBEJCHUE U MOCTYIKMA CBOUX TOBAPUIIECH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C y4ETOM OCO3HAHUSI TIOCJICIACTBUI TIOCTYITKOB;

3) HIEeHHOCTH HAYYHOTI'O TIO3HAHUSI:

MHPOBO33PEHUYECKHUE  MPEJACTaBICHHWS O  BEIIECTBE W XHMHYECKOM  peaKiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTaBISIONIUE OCHOBY JUIS
MMOHUMAaHWMsI CYIIIHOCTH HAYYHOH KapTUHBI MUPA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI MIPUPOJIBI, B3AUMOCBS3SIX YeJIOBEKa C MPUPOJHOW CPEIol, O POJIM XUMHUHU B IO3HAHHU
3THUX 3aKOHOMEPHOCTEM;

MMO3HABATEIFHBIE MOTHBBI, HAMPABICHHBIC HA TIOJYyYCHHE HOBBIX 3HAHWA MO0 XHMHH,
HEOOXOaUMBIE Ui OOBSCHEHWsT HAOJIOJaeMBIX TPOLECCOB W  SIBJICHUM, I03HABATEIHLHOH,
WHGOPMAIIMOHHON U YUTATENbCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CaMOCTOSITEIIbHON paboTHI ¢
Y49eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYpOH, JOCTYIHBIMH TEXHUYCCKUMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHMIO W TO3HAHHIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHHI0, MPOCKTHOH W HCCIIEOBATEIIbCKON JCATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIICHHOCTH U YPOBHS O0y4YCHUS B TabHEHIIIEM;

4) opMHUpPOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0pPOBBIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 JKW3HU, OCO3HAHMUE TIOCICIACTBHA M HEIPUSATHE BPEIHBIX MPUBBIUCK
(ynotpebneHusi ankoroiis, HApPKOTHUKOB, KYpEeHHs), HEOOXOJUMOCTU COOIIOACHUS TMPaBUI
0€30MMacHOCTH P OOPAICHUH ¢ XHMHYSCKUMHU BEIICCTBAMH B OBITY M PEAIbHON JKU3HH,

5) Tpy10BOr0 BOCTIMTAHUS:

WHTEpeC K MPaKTUYECKOMY H3y4eHHUI0 Tpodeccuil u TpyAa pa3iuyHOrO pojia, YBaXKEHHE K
TPYIy U pe3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM UKCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWW TI0 XUMHUH, OCO3HAHHBIN BBIOOP MHIVUBUAYAIBHOH TPACKTOPUH MPOJIOJDKEHUS 00pa3oBaHUs
C yY€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIICCTBEHHBIX HWHTEPECOB U
MoTpeOHOCTeH, yCnemHoi npodecCHOHaIbHONW NeSTeNbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaTUPOBAThCS B MPO(ecCroHANbHOI cpeie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TPUPOJIE KaK UCTOYHUKY JKH3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, TOHMMaHWE IIEHHOCTH 3J0POBOTO0 M 0€30MacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO, OCO3ZHAHUE
IIEHHOCTH COOJIIO/ICHUsI TPaBWJI OE30MACHOTO TOBEACHUSI MPU padOTe C BEIIECTBAMM, & TAKXKE B
CUTYAITUSAX, YTPOIKAIOITUX 3I0POBBIO U KU3HU JIFOICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHWs, TIOydyaeMble MPU MU3yYEeHUU XUMUU, JJIS PEIIeHUs 3ajad,
CBSI3aHHBIX C OKpYXKalolleld MNPUPOAHONW Cpefod, s TOBBIMICHUS YPOBHS DKOJIOTHUYECKOM
KYJIBTYPBI, OCO3HAHHS TJIOOATHLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM W IyTeH WX pelIeHUs
MTOCPEJCTBOM METOJIOB XUMHH, IKOJOTHYECKOTO MBIILIICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIIMANILHOM MTPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pPe3yJbTATOB BBIACISIOT 3HAYUMBIC IS  (HOPMHUPOBAHHS
MHUPOBO33PEHHUS OOIICHAYYHbIC TOHATHS (3aKOH, TCOPHS, NPHHIMUI, THIOTEe3a, (akT, CHUCTeMa,
MPOLIECC, AKCIEPUMEHT U JAPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax M TMO3BOJISIOT Ha OCHOBE 3HAHUHM U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O



LIEJIOCTHOW Hay4YHOM KapTHHE MHpa, U YHHBEpcajbHble y4deOHble AeHCTBHs (TO3HABATEIbHBIE,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOPHIE O00ECIeYynBalOT (OPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILIECTBICHUIO YIEOHON JEATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:

YMEHHUSI MUCTI0JIb30BaTh MPUEMBI JJIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUM 3HAHUN: paCKpbIBATh
CMBICII XUMUYECKUX MOHATHM (BBIACIATH UX XapaKTepHbIC NMPU3HAKHU, YCTAHABIUBATh B3aUMOCBSI3b
C IPYTUMU HOHSTHUSIMH), UCTIOJIb30BaTh MOHATHUS U1 OOBSICHEHHUS OTAEIbHBIX (PAKTOB U SIBJICHUM,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peaKIvii, yCTaHABIMBATh MPUYNHHO-CICACTBEHHBIC CBSI3H MEXIY OOBEKTaMU HM3YYEHHUS, CTPOHUTH
JIOTUYECKHE pacCykaeHusi (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTWHU), JEJIaTh BBIBOJABI U
3aKJIIOUEHUS;

YMEHHE MPUMEHATh B MpOLIECCe MO3HAHUS TMOHATHS (IPEeIMETHbIE M METalpeJMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOJIb3YeMble B XHMHH, NPEOOpPa3OBBIBATH IIHUPOKO
IIPUMEHSIEMbIE B XMMHMHM MOJEIbHBIE IPEACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JEMEHTA),
xumuueckas (opMmyna M ypaBHEHHE XHMMHMYECKOM peakuMd — TMpU pPeleHUud ydeOHo-
MO3HABATENBHBIX 337]a4, C YUETOM ATHX MOJIENbHBIX MPEICTAaBICHUN BBISIBIATH U XapaKTepU30BaTh
CYILIECTBCHHBIC MTPU3HAKU U3YYaEMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMUMHUUYECKUX PEaKIIHi,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIECTBEHHBIE CBSI3U U IIPOTUBOPEUHS B U3Y4aEMBbIX
mpoleccax U SBICHUSX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE UCNOJIb30BaTh IOCTABJIECHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA IIO3HAHMSI, & TAK)Ke
B KaueCTBE OCHOBBI JJIsI (HOPMHUPOBAHHSI TUIIOTE3HI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

MpUOOpETEeHUE OMbITa MO IUIAHUPOBAHHIO, OPraHU3allUd W MPOBEJICHUIO YUEHHYECKHX
SKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOAOM MPOIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (GopMyIMpoBaTh OO0OOMICHHS W BBIBOJIBI IO pPE3yJibTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHMS, COCTABIIATH OTYET O MPOAETAHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHATH3UPOBATh M UHTEPIPETUPOBATH HHPOPMAITUIO PA3TUYHBIX BUIIOB U
(dbopM mpencTaBiIeHUs, MOTYYaeMYI0 W3 Pa3HbIX HMCTOYHUKOB (HAy4HO-TIONYJSpHAs JUTEparypa
XUMHUYECKOTO COJEp KaHMsl, CIPaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUUECKHU OLIEHUBATh
MIPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHATh pa3MYHbIe METOMABI U 3alMpoChl IPU TOUCKE U 0TOOpe MHpOpManuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUIsl BHIMOJIHEHMS] Y4E€OHBIX U MO3HABATEIbHBIX 3a/1a4
ONpeAeNEéHHOr0 THIA, NPUOOpETEHHE OmbITa B O0JIACTH HCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJE€HUE KYJIbTYpOM AKTUBHOI'O HCIIOJIb30BAHMS Pa3IUUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSTENLHO BBIOMpaTh ONTHUMAlbHYIO (OopMy mpeAcTaBlIeHUs
nHpOpMallMd M WUIIOCTPUPOBATh peEIllaeMble 3aJaud HECJIOKHBIMH CXEMaMHM, JuarpaMMaMy,
npyrumu popmamu rpadUKu U UX KOMOMHAIUSMUY;

YMEHHE HCIONb30BaTh W AaHAJIM3UPOBATh B Tpolecce Y4eOHOM M HCCIIeAOBATENbCKON
JeSTeNbHOCTH UH(OPMALIHUIO O BIMSHHUH MPOMBIIIEHHOCTH, CEIbCKOTO X035IIICTBAa U TPaHCIIOPTa Ha
COCTOSIHME OKPY>KaIOLIe MPUPOTHON CpeIbl.

KoMMyHuKaTHUBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 337aBaTh BONPOCHI (B X0l [uaora 1 (Win) AUCKYCCHH) 10 CYIIECTBY 00CyKIaeMOi
TeMbI, (HOPMYIUPOBATH CBOU MPEUIOKEHHSI OTHOCUTENHHO BHIMOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHHUS MIPEJICTaBIATh MOJIyY€HHbIE PEe3yIbTaThl I03HABATEIbLHON IE€ATEIHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JielaTh MPE3CHTALUI0  Pe3yJbTaTOB  BBIMOJIHEHHUS XMUMHUYECKOTO
SKCHepUMeHTa (Ja00opaTOPHOTO OMbITa, JAOOPAaTOPHOM pabOTHl MO MCCIENIOBAaHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);



YMEHHSI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABATENbHOU U
MCCIIEI0OBATEIBCKON NEATEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa 00IIMX
MHTEPECOB M COIJIACOBAaHUS NO3MLUHN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOPJMHALIMS COBMECTHBIX JEMCTBUH, ONPEIEICHUE KPUTEPUEB 110 OLEHKE KaYECTBA BBIITOJIHEHHOM
paboTHI U ApYyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUS:

YMEHHUE CAMOCTOSITEIBHO OIPENEIATh LENHU ACSITEIBHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSTENLHOCTD, BEIOUpATh Hanbosee
3¢ deKkTUBHBIE CIOCOOBI PelIeHUs] y4eOHBIX U MO3HABATEIbHBIX 33]]a4, CAMOCTOSITEIbHO COCTABIISATh
WU KOPPEKTUPOBATh IPEJIOKECHHBIA aIrOPUTM ACUCTBUU IIPU BBIOJHEHUH 3aJaHUM C Y4ETOM
MOJTyYeHHUsT HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX, OLEHHBAThH
COOTBETCTBUE IIOJIYYEHHOTO pe3ynbTaTa 3asBICHHOM I1€IM, YMEHHME MCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMble B YCIOBUU 3a/1aHUM.

HNPEAMETHBIE PE3YJbBTATbBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOGHHUIO O0S3aTEIBHOTO  COAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOW pabouell NporpaMMmoid, BBIAEISIOT: OCBOEHHBIE
o0y4arolUMuUCs HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBUIA, crieliupruuecKue Ui MpeAMEeTHON
obmacti «XWMHS», BHIBI JESITEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHX.

K koHny oOyyeHuss B 8 kjacce mpeiMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUIA:

® PpACKpbIBATH CMBICII OCHOBHBIX XHMHMUYECKHX MOHSITHH: aTOM, MOJEKyJla, XUMUYECKUU
AJIEMEHT, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOHAS U HEOJHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHasl M MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBas JAOJA XUMHUYECKOIO DJJIEMEHTa B COCJUHEHUH,
MOJIAPHBINA 00bEM, OKCHUJI, KUCIOTa, OCHOBAHHUE, COJIb, YIIEKTPOOTPULIATEIILHOCTh, CTETICHD
OKHUCJICHUS, XUMHUYECKas peakius, KiIacCu(pUKalUg pPEeaKIHil: peakiuu COeIUHEHUS,
peaKIyy pa3iokKeHUs, Peakluu 3aMeIIeHus, Peakui 0OMEHa, 9K30- U PHIO0TEPMUIECCKHE
peakiuu, TeroBor dPQGeKT peakiuu, sApo aToma, dJIEKTPOHHBIN CJIOW aToMa, aTOMHAast
opbuTanp, paguyc aromMa, XUMHUYECKas CBs3b, HOJSpHAs M HEMOJIIpHas KOBaJEHTHas
CBA3b, HOHHAas CBs3b, HOH, KAaTHOH, aHHUOH, pAacTBOp, MaccoBas JOJs BeEIEeCTBa
(TIporIeHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE;

® MJUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMMUYECKHUX IIOHSATHM W TPUMEHATH 3TH
ITOHATHUS ITPU ONMCAHUY BELIECTB U UX NPEBPALICHUN;

® UCMOJb30BAaTh XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBJIEHUsS ()OpMYJT BEIIECTB M YpaBHEHHH
XUMHYECKUX PEAKIIUI;

® OMpeneniTh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OHHAPHBIX COEIMHEHMSX, CTENEHb
OKHUCJIEHUS JJIEMEHTOB B OMHApHBIX COEAMHEHHUAX, MPUHAIJIEKHOCTh BELIECTB K
OINpeNIeIEHHOMY ~ KJaccy COEAMHEHHMH 1o ¢opMmynaM, BHJ XHUMHYECKOH CBA3M
(KOBaJIeHTHas U MOHHAs) B HEOPTaHUYECKUX COEIMHEHUSX;

e packpbiBaTh cMmbica llepuonnueckoro 3axkona JI. M. MeHnneneeBa: N€MOHCTPUPOBATH
[IOHUMAaHUE IIEPUOANYECKON 3aBUCHUMOCTH CBOWCTB XHMMHMUYECKUX DJIEMEHTOB OT UX
nonoxennsa B Ilepuonmueckod cucTreMe, 3aKOHOB COXPAaHEHHMsS MAacChl BEIIECTB,
ITOCTOSTHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTaipo;

® ONHUCBHIBATh U XapakTepu3zoBaTh TabmuuHyto Qopmy [lepuoauueckoil cucTeMsl
XUMHUYECKHUX DJJIEMEHTOB: pa3jnyaTh IOHSTUSA «TJaBHas mnoArpymmna (A-Tpymma)» u
«mobounass mnoxarpynna (b-rpymnma)», Manele W OOJdbLIME TEPHOABI, COOTHOCUTH
o003HaueHMs, KOTOopble HMMeroTcsi B Tabmuie «llepuonndeckas cucremMa XHMHUYECKHX
anemenToB JI. M. MenneneeBa» ¢ 4YMCIOBBIMM XapaKTEpUCTUKAMH CTPOCHMS aTOMOB



XUMUYECKUX OJIEMEHTOB (COCTaB M 3apsn sjapa, oOIee 4YHCIOo JJIEKTPOHOB U
pacrnpeiesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUITUPOBATh XWMHUUYECKHE D3JIEMEHTHI, HEOPTAaHMYECKHE BEIIECTBA, XMMHYCCKHUE
peakuuu (MO YHUCIY M COCTaBy YYacTBYIOUIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY
s dekry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMUYECKHE CBONCTBA BEHIECTB PAa3IMYHBIX
KJIaCCOB,  NOATBEpXkJas  ONKWCaHWE  MpUMEpPaMU  MOJIEKYJAPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI;

MPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KayeCTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILCHUIN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTa 1Mo (opMysie COCIMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEAKIINY;

MPUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JEATCIbHOCTH — aHaju3 M CHHTE3,
CpaBHEHHE, O0OOIICHHE, CHCTEMAaTH3aIUI0, KIACCU(UKAIWIO, BBISBICHHEC NPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — JUISI U3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLIHIM,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAONI0/ICHUE, U3MEPEHHEe, MOJEINPOBaHHE,
AKCIICPUMEHT (PEaIbHBIM U MBICIICHHBIN );

clieoBaTh  IpaBWJIaM  MOJIb30BaHUA XMMHMYECKOM TMOCyqoil W J1abopaTOpHBIM
o0opy/moBaHUEM, a TaK)Ke IpaBWIaM OOpAalICHHS C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIUSMH IO BBITIOJHEHUIO J1a00OPaTOPHBIX XUMHUYECKUX OIBITOB IO MOIYYECHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOpOJa M KHUCIOpPOAa), IPUTOTOBIICHUIO
pacTBOPOB C OMpPEACIEHHON MAacCOBOM J10JI€ paCTBOPEHHOIO BEIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE DKCIIEPUMEHTHI [0 PACMO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTAICHH, METHIIOPAHK U IPYTHE).

K koHny oOyyeHuss B 9 kjacce IMpeIMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSITHI: XMMHYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BEILECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTD, CTENIEHb OKUCICHUSI, XUMHUUECKasl peaKius, XUMUYeCcKas CB3b,
TEIUIOBOM 3(QQEeKT peakuuu, MOJib, MOJSIPHbII O00BEM, pPACTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  AJIEKTPOJIMTHYECKAss JMCCOLMAIUS, peakluM MOHHOTO OOMeHa,
KaTaln3aTtop, XHMMHUYECKOE paBHOBeCHe, OOpaTHMble W HeoOpaTUMble peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTEINb, OKUCIICHHE
U BOCCTAaHOBJICHHE, aJUIOTpONusi, amM(pOTEpHOCTb, XMUMHUECKas CBs3b (KOBaJEHTHas,
MOHHAs, MeTaJlIn4yecKas), KpuUcTaJulMyeckas pelméTka, KOppo3us MeETajuloB, CILIAaBH,
CKOPOCTb XUMHUYECKON PEAKINH, TPeNeIbHO JonycTuMas KoHueHTpauus [11K Bemectsa;
WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHM W TPUMEHATH 3TH
MIOHSATHS IIPH ONMCAHUU BEILIECTB U X IIPEBPALLCHUN;

UCIOJIb30BAaTh XMMUYECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUs (hOPMYJI BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKIIM;

OIIPEAEIATh BAJIEHTHOCTD U CTENEHb OKUCIIEHUS XMMUYECKUX AJIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEAeNEHHOMY KJIACCy COEIMHEHUN
mo dopmynaMm, BHUJ XUMHYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METa/UIMYecKas) B
HEOPTraHMYECKUX COCIMHEHMSIX, 3apsa/]l HOHA IO XUMHUYECKOU (hopMyrie, XapakTep cpesibl B
BOAHBIX pacTBOpPax HEOPraHWYECKUX COEAUHEHHMM, TUI KPUCTAIUIMYECKOM pPEIETKU
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbIci [lepuonnueckoro 3akona /[. 1. MenneneeBa u 1eMOHCTPUPOBATh €I0
MMOHMMAaHMEe: OINHChIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy [leproauueckoit



CHCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3uyaTh NOHATHUS «TJIaBHas noArpynna (A-rpymnmna)»
u «mobounas mnoarpynna (b-rpymma)», manele W OOJbIIME TEPHOABI, COOTHOCHUTH
0003HAaYeHMs, KOTOPble HMEIOTCS B IEPHOAMYECKOW Tabiume, C YUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsal sJpa,
of1iee 4MCI0 3JIEKTPOHOB U paclpelielleHue UX M0 JIEKTPOHHBIM CI0SIM), OOBACHSTH
o0I1Ire 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUI B Mpeaenax
MAaJIbIX TIEPHUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;
KJaccu(UIuUpoBaTh XMMUYECKHUE 3JIEMEHTBI, HEOPraHWYECKHE BEIECTBA, XUMHYECKUE
peakuuu (MO 4YMUCIYy M COCTaBY YYAacTBYIOUIMX B PEAKUUHU BEILECTB, 110 TEIUIOBOMY
3peKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIICHHUS] XUMUUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMUUECKHUE CBOMCTBA MPOCTHIX
U CJOXHBIX BELIECTB, MOATBEP)KAAs ONUCAHHUE NPUMEpPaMHU MOJIEKYJISAPHBIX M HMOHHBIX
YPaBHEHHUH COOTBETCTBYIOILUX XMMUUYECKHX PEaKuii;

COCTABJIATh YPAaBHEHMsI JIEKTPOJIMTUYECKON AMCCOLMALUU KHUCIIOT, IIeIo4eld U CoJeH,
MOJTHBIE U COKpAUIEHHBIE YPABHEHUS PEaKIMi MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIMy,
IIOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUUECKON CBSI3U MEXIY BEIIECTBAMH Pa3IMUHbIX
KJIaCCOB;

pacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUI IOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peakiuii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOXHOCTHU
IIPOTEKaHMUs XUMUYECKUX MPEBPAIIECHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIeMEHTa MO0 (opMysie COCIUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKIni;

coOiogaTh IMpaBWja  IOJIb30BaHUS  XUMHUYECKOW mocylol u  1abopaTOpHBIM
o0OpyIOBaHMEM, a TakXKe IpaBWia OOpamleHWss C BEIMECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMH IO BBITIOJTHEHUIO JaO0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYECHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTo ras3a);

MIPOBOJIUTH PEAKINHU, MOJITBEPKAAIONINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpoMHI-, HOAUA-, KapOoHatr-, ¢ocdar-,
CHJIMKAT-, CyIb(ar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS M HOHBI U3YUYEHHBIX METAJLIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHUYECKHUX BEIECTB;

NPUMEHSATh OCHOBHBIC OIEpalM MBICIUTEIBHOW AEATENbHOCTH — aHalU3 M CHUHTE3,
CpaBHEHUE, 0000IIeHNEe, CUCTEMATHU3AIIHNIO, BBISIBIIEHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH
— 7S M3Yy4YCHHS CBOMCTB BEHIECTB M XMUMHUYECKHX PEAKIHW, €CTeCTBEHHO-HAYYHBIC
METObI IO3HAaHUS — HAOI0ACHNE, U3MEPEHHE, MOJIETUPOBaHHE, SKCIIEPUMEHT (peabHbIN
Y MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Hroro no pazmeny 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
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https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bu6nmoreka [IOK
A I 4
3 Obmpe croficTsa MeTanIoR https://m.edso0.ru/7f41a636
. bubmuorexa [JOK
2 B 1 1 2
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnmorera [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 7
IMOYPOYHOE IIVNIAHUPOBAHUE
8 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3oBaTeIbHbIE
padoThl padoThI
pecypcsl
1 [Ipeamer xumun. Ponp XUMUU B KU3HU 1 bubmuorexa [JOK
yejoBeKka. Teja u BemecTBa https://m.edsoo.ru/ff0d210c
2 [Toustre 0 MeTOAaX MO3HAHUS B XUMUH 1 bubmnorexa [IOK
g https://m.edsoo.ru/ff0d227e
3 [TpakTuyeckas padora Ne 1 «IIpaBuna 1 bubnuoreka [IOK
paboThI B 1a00paTOpUU U MPUEMBI https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

oOparieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)

Yucrele BemecTBa U cmecu. CriocoObl

bu6mmoreka [IOK

4
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe bubmorexa LHOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI bubmmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE 3JIEMEHTBI. 3HAKU bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClI0KHBIE BEIIECTBA bubmmorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [OK
YBpHOe yH https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BareHTHOCTD bubnuorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
11 OTtHoCuTENBHAS aTOMHAs Macca. bubnuotexa [JOK
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. Moib. bu6mmorexa [IOK
MounsipHas macca https://m.edso0.ru/ff0d5230
14 DOuU3nIecKrue 1 XUMUYECKHE SIBIICHUS. bu6mmorexa [IOK
XumMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS bubnmoreka [JOK

XUMHYECKUX PEaKIui

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH COXpaHEHHUsI MaCChl BEIIECTB.

bubmuoreka [JOK

16
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
BruruncieHusa KoIu4ecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUAM XUMUYCCKUX bubmmorexa [IOK
HHecTBa o yp https://m.eds00.ru/ff0d5708
peakuui
Knaccudukanmsi XuMHUUECKUX peaKIuii
18 (coemuHeHHs, pa3IOKCHUS bubmorexa LHOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHImKIoneauct. O0o0IEeHne 1 bubmmorexa [TOK
H AHCT. Hj https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIUs 3HAHUI
20 KonTponbnas padora Nel no teme bubnnorexa [HOK
«BelllecTBa 1 XUMHYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB
21 BO3 nya Kucaopon — siement u bubmorexa LOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckre 1 XUMUYECKHE CBOMCTBA
22 KHCIOpo/a (peakiuu OKUCICHHUS bubmmorexa [JOK
poaa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
C11oco0BbI ITOayYEHNS KUCI0POaa B
23 JabopaTopuu ﬁqn OMLII_HJ'ICHF;I(;[::TI/I bubmmorexa [TOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoii 3¢ ekt xummaeckoin
24 peaKkuuu, MOHITHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
o5 TomuBo (HedTh, yroib U METaH). bubnnoreka [HOK

3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a
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MpeAOTBPALLCHUS

[IpakTrueckas padota Ne 3 o Teme

26 I 6 bu6mmoreka [IOK
(loyserme o covnp AHHE KuCnoposa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY

97 Bomopon — anemeHT u nmpocToe bubmuorexa [JOK
BeliecTBO. HaxoxkaeHnue B npupojie https://m.edsoo.ru/ff0d4ddo0

28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 N bu6mmorexa [IOK

OIATHE © KHCToTax 1 colbix https://m.eds00.ru/ff0d50d2

30 Crioco0bl moTy4eHust BOAOPO/Ia B bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
II 6ota Ne 4 o Teme

" IEI)aKTI/I‘leCKa}I pa60Ta II ) Bu6miorexa IOK
«lomyserme n covnp AHHE BONOPOa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY

39 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B clie 00BEMA, KOJIMYECTBA

. BIYUCIIEHUS 00BEMA, KOJIMYECTB BuGmorexa LIOK
BOHIECTRa Fasa o ero HSBGCTHO_I,WY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
B 0Bé 30B I10

“ BIYHCIIEHNS 00BEMOB Ia30B II Bu6morexa LIOK
ypa]iHeHmO peakiun }fa OCHOBE 3aKOMHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH T'a30B

35 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputens. HachienHbie bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4ae2
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Y HEHACBIIICHHBIE pacTBOPLI. MaccoBas
JI0J1s1 BELIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40

[IpakTuyeckas padora Ne 5 o Teme
«IIpuroroBiieHHE PACTBOPOB C

bu6mmoreka [IOK

38
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY

39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuIpl: COCTaB, KiIacCU(pUKaIUs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

a1 . (boTepHbIX bu6mmoreka [IOK
KHCTTOTHDIX, OCHOBHBIX 1 aM P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, KiIacCupUKaIus, bu6mmoreka [JOK

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

43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnre u XuMHU4YeCcKue CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,

" é pesie) ypKH Bummorexa [IOK
CHOSO B HOTYHCHI, XUMHHecKue https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue

47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuotexa [JOK

«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

48 ['eneTnueckas CBsI3b MEXKIYy KilaccaMmu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0001Ienre ¥ CUCTEMATH3AM SHAHUH
m H https://m.edsoo.ru/00ad9cb?2
KonTtponsHast padora Ne3 o reme
50 "OCHOBHBIE KIACCHI HEOPTAaHUIECKUX buGnnorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUH
[TepBbie MOMBITKH KIacCUPUKAITII
51 XHUMHYECKHX dJIeMeHTOB. [loHstue o bubnnorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
IpyNIax CXOIHBIX 3JICMCHTOB
[Tepuoanueckuii 3aKOH 1
52 Ilepuoanueckas cucreMa XUMHYECKUX bubnnorexa [IOK
pHoA https://m.edsoo.ru/00ada52¢c
anemeHToB 1. 1. Meneneena
53 Ilepuonsl, TPyYIIIBL, TOATPYIIHEI bubmorexa [IOK
PHOJIBL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007I0UeK
55 aToMoB 31eMeHTOoB lleproanueckoit bubmmorexa [TOK
P https://m.edsoo.ru/00adaébc
cuctemsl [. 1. MenaeneeBa
XapaKkTepruCTUKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoauyeckoro 3akoHa s
57 pa3BuUTHA Hayku U npakTuku. J[. 1. bubnuorexa [IOK

MenpeneeB — y4€HbIN, IEIAror U
TrpaKIaHUH

https://m.edsoo.ru/00ada96e
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58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
59 Hormast xiirecias coisp L https://m.edsogru/OOadac34
60 KoBanenTHas nonsipHast XuMH4ecKas 1 bubnnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XUMUYECKast 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Creneis oKHCICHHA 1 https://m.edsogru/OOadanS
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OxkuciuTenu u BOCCTAHOBUTENH 1 https://m.e dsogru 100adb076
65 KonTponbnas padota Ne4 no teme 1 bubnnorexka [JOK
«CTtpoeHue aroma. XUMUYECKAsI CBSA3b https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600611eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHblitl ypok. O600611eH1E 1 1 bubnnoreka [JOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o reme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
P . https://m.edso00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
bu6mmoreka [IOK
14 II 7
OHATHE O THIPOJIM3E coJlen https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxcnepuMeHTAUTBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEaKIIUU B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpOnTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa HOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHYECKUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
p https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.eds00.ru/00ael1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[Henowmere metanb https://m.edso0.ru/00ae14b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOEI €€ bubmmorexa [TOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso0o.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ I'abpuensia O.C., Octpoymos U.I'., Cnaakos C.A.,AKnHOHEpHOE
obmectBo «M3narensctBo «IIpocBemieHue

* Xumus, 9 knacce/ I'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A.,AKimoHEepHOE
obmectBo «M3narenscTBo «IIpocBemieHney
tabnuupel: [lepuonuyeckas cucremMa xummuueckux snemeHToB Jl. Y. Menzeneesa, Tabnuna
PacTBOPUMOCTH, SICKTPOXUMHUYECKUHN PsiJT HAMTPSHKCHUSMETAILIOB

METOAUYECKHUE MATEPHAJIBI IJISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30Bbiii-ypoBeHb.- Peanu3arms-
tpeboBanuii-OI"OC-0cHOBHOT0-00111eT0-00pa30oBaHus.- MeToauueckoe-1mocoone-1is-
yuurens.pdf

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETUMHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/
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