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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XuMuM Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTENbHON MPOTPAMMBI OCHOBHOTO
obmero o6pazoBanus, npeactaBieHHBIX B PI'OC OO0, a taxke Ha OCHOBE (henepanbHON
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHUEMIUMHU MPENnoAaBaHus y4eOHOTo MpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX Opranu3anusax Poccuiickoin denepamum.

[Iporpamma mo XxumMuu na€T MpEACTaBIEHUWE O LeNsIX, OoOIel cTpareruu 0OydeHus,
BOCIIUTaHUS W pPa3BUTHUS, OOydalOUIUXCS CpEIACTBAMHU Yy4eOHOrO MpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE COJepKaHUE, MpelycMaTpUBaeT paclpe/esieHue ero Mo Kiaccam u
CTPYKTYpUpPOBAHHE 1O pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OMPEIENsIeT KOJIUYECTBEHHbIE
U KAuYeCTBEHHBIC XapaKTEPUCTUKH COJAEP)KAHUSA, PEKOMEHAYeMYI0 TMOCIe0BaTEIbHOCTh
W3YYEeHUS XUMUU C YUETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
rpoliecca, BO3paCTHBIX 0COOCHHOCTEH 00yUaromuxcs, onpeesnsseT BO3MOKHOCTH MpeaMeTa Js
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTelbHOM MPOrpaMMbl Ha
ypOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus, a TakKe TpeOOBaHMI K pe3ylbTaTaM 00y4YeHUsS XUMUHU
Ha YpOBHE Ilelieil M3y4YeHHs] TpeaMeTa W OCHOBHBIX BHJIOB YueOHO-TIO3HABATENHHOM
JEeSITeNFHOCTH 00YJaroIIerocs o OCBOCHHUIO Y4eOHOTO COIePIKaHuUS.

3HaHHUE XUMUH CIIY>KUT OCHOBOH U1 JOPMHUPOBAHKS MUPOBO33pEHUS 00OYUAIOIIETOCs, €ro
MIPEJICTaBJICHUI 0 MaTepUaIbHOM E€IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAICHHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus THOOANbHBIX TPOOJIEM YCTOWYMBOTO pPa3BUTHSL UEIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOM U SKOJIOTHYECKOI 6e30macHOCTH, MpoOIeM 3ApaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3aliil BO3MOXHOCTEH Il caMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001eil 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB WX  CaMOCTOATENbHOM  y4yeOHOW  JESATENbHOCTH,  JKCHEPUMEHTANIbHBIX U
HCCIEAOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B IIOBCEJIHEBHOM IKU3HHM, Tak HU B
podecCHoHANBHOM IS TEIIBHOCTH;

3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIs1a HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (DOPMUPOBAHUU
€CTECTBCHHO--HAYYHOU TPAMOTHOCTH 00Y4JaIOIIUXCS;

CHOCOOCTBYET (OPMUPOBAHHUIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYIHBIM
3HaHUSIM, K TIPUpPOJE, K YEIOBEKYy, BHOCHT CBOW BKJIaJl B SKOJOTHYECKOE OOpa3oBaHUeE
00yJaromuxcs.

JlaHHBIC HAIpaBJICHUS B OOYUYECHUW XHMHH OOECICUMBAIOTCS CHCIH(PUKON COIEpIKaAHUS
y49e0HOTO TMpeaMeTa, KOTOPBIA SBISICTCS TICAarOTHYECKU aJalTHPOBAHHBIM  OTPAKEHUEM
0a30BOI HAyKW XUMHH Ha ONPEACIEHHOM dTare e€ pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHWs OPUEHTHPOBAH HAa OCBOCHHUE
00yJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MMOHATHNA XUMHUHU, OCHOB HEOPTaHMYECKOW XUMUHU U
HEKOTOPBIX OTACTBHBIX 3HAYNMBIX TTOHITHI OPraHUYEeCKOW XUMUH.

CtpykTypa coaepkaHusl MpOrpaMMbl MO XUMHH C(POpMHUpOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ uzydenuro. CoaeprkaHUE CKJIAJbIBAETCS M3 CHUCTEMbl MOHATUH O XUMHYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl TMOHATHH O XHUMHUYECKOW peakuuu. OO0e ATH CHUCTEMBI



CTPYKTYPHO OpPTaHM30BaHbl 10 MHPUHIUIY MOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHUW HA OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akoHa J[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIMY BEIIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Ppa3BHBAIOTCS IOCJIEOBATEILHO OT OJHOTO YPOBHS K Jpyromy,
BBITIOJNIHAA (DYHKIMHM OOBSICHEHHS] M MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJyYEHHUs] U3y4aeMbIX BEIIECTB.

OcBoeHne MpOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAyYHOM KAPTUHBI MHpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HaHUIO U METOJIaM N03HaHUs B Hayke. V3yueHne Xumumn
MPOUCXOTUT C TMPHUBJICUEHUEM 3HAHUW U3 pPaHee M3YyYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccel» U «Pu3uKa. 7 Kiacc».

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUpPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MIPAKTUYECKOHN JIEATETbHOCTH YelloBeKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajjauya yueOHOIo NpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTeMbl XMMHUYECKHX 3HAHMM — Ba)KHEHIIMX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MIOJIOKEHHUH, JOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKd, B
MPHUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS MIPU N3YYCHUHU BEUIECTB U XUMUYECKUX PEAKIIHiA, B
(¢bopMHUpOBaHMHM ¥ PA3BUTUU TO3HABATEIBHBIX YMEHUW M WX NPUMEHEHWH B Yy4eOHO-
MO3HABATEIbHON U yueOHO-HCCIeI0BATEIbCKON AEATEIbHOCTH, OCBOCHUM MpaBUil 0€301acHOTO
oOpaleHus ¢ BeleCTBAMU B MIOBCEAHEBHOM KHU3HH.

[Ipu u3ydyeHMH XMMHMHM Ha YpOBHE OCHOBHOIO OOILIEro 0oOpa30BaHUS Ba)XHOE 3HAUYECHUE
npuoOpeny Takue ey, Kak:

— (hopMupoBaHNE MHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIILHOMY TPHHITHUIO DELICHUH, CIIOCOOHOM amanTHpoBaThci K
OBICTPO MEHSIOIINUMCS YCIOBHSIM KHU3HH;

— HampaBJICHHOCTh OOyYeHHMs Ha CHUCTEMAaTHYecKoe MpuoOIIeHne oOyJaromuxces K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  JIEATEIBHOCTH,  HAy4YHbIM  METOJaM  IO03HaHu,
(hOpMHPYIOIUM MOTHBAIMIO M PAa3BUTHE CTIOCOOHOCTEH K XMMUM;

— o0ecrnieyeHue YCJIOBHM, CHOCOOCTBYIOUIMX HPUOOPETEHUIO OOYYaIOUIMMUCS OIbITa
pa3HoOOpa3HOW NESTETLHOCTH, TIO3HAHUS M CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIUH ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE IS Pa3IMUHBIX BUIOB JESATEHOCTH;

— ¢gopmupoBanue 001melH PYHKIMOHATBHON U €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXAIOLIEro MHpA, UCHOJb3ys 3HAHUS U
OTIBIT, TIOJIYYCHHBIC TMPU HW3YYCHUU XUMHUHU, NPUMEHSITh WX TMpPU pEHICHUH MpodiieM B
ITOBCETHEBHOMW KU3HU U TPYJOBOM ACSATEIBHOCTH;

— (opmMupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XMUMHYECKUX 3HAHUM JJi1 BBIPAOOTKMU 3KOJIOTMUYECKH LIE€JIecO00pa3HOro MoBEACHUS B ObITY U
TPYAOBOM NEITEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbA M OKPYXKAIOIIEH MPUPOIHOM
Cpenbl;

— pa3BUTHE MOTUBAUU K 00y4EHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npouIs ¥ HAMPABJICHHOCTH JAJIbHEHIIIEro 00ydeHuUs.



OO1iee yuCiIO YacoB, OTBEAEHHBIX Ui U3YYEHHUs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTaiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIENIO).



COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B KWU3HU YEJIOBEKA. XHUMHUS B CHUCTeME HayK. Tema u
BemecTBa. DU3MYECKHE CBOWMCTBA BEIECTB. ArperaTHoe cocrtosHue BeniectB. llomAtne o
METOJIaX MO3HaHUs B XUMHUH. YucTeie BemecTBa U cMecH. CriocoObl pa3iesieHust CMECEH.

ATOMBI M MOJEKYNbl. XHUMHUYECKHE OHIIEMEHTh.. CHMBOJBI XUMHUYECKHUX DJIEMEHTOB.
IIpocTeie 1 c0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX OJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIIbHAs MOJIEKYJIIpHast
Macca. MaccoBast 40151 XMMHUYECKOIO JIEMEHTA B COCMHECHUH.

KonunuectBo BemectBa. Moabs. MossipHas macca. B3aMMOCBA3b KOJIMYECTBA, MAcChl U
qucia CTPYKTYPHBIX €IMHUI] BerlecTBa. Pacuérel mo opmynaM XMMHUYECKHX COEAUHEHUH.

Odusnyeckue M XUMHUYECKUE SBICHMs. XHUMUYECKass peakuus MU €€ INPU3HAKUA. 3aKOH
COXpaHEHMs Macchl BellecTB. XUMUUeckue ypaBHeHus. Kiaccupukanus XMMHUYECKUX peakLui
(coenuHeHMs, Pa3IOKEHMs], 3aMeIeHHs], OOMeHa).

Xumuueckuii IKcnepumennt .

3HaKOMCTBO C XHMHUYECKOW MOCY/0M, MmpaBuiaaMu paboThl B jJabopaTopuu U NMpUEMaMu
oOpamieHus ¢ ga0opaTOpHbIM 00OpPYJOBAHUEM, M3yUEHHE U ONHUCAaHHE (U3UUYECKUX CBOWCTB
00pa310B HEOPraHUYECKHUX BEIECTB, HAOII0AeHUE (PU3NUecKuX (TUIaBJICHUE BOCKA, TassHUE JIbAA,
pacTHpaHue caxapa B CTYIKE, KHIIEHUE U KOHAEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
MIPOKaJIMBaHUE METHON MPOBOJIOKHU, B3aMMOICHCTBHE Mella C KUCIOTOMN) sSIBJICHUH, HaOMI0AeHNE
U ONHMCAaHME [PU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuui (pas3jioKeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOpPUIOM Oapus, pasznoxkenue ruapokcuaa meau (1) mpu
HarpeBaHMM, B3auMoJeiicTBHe xkene3a ¢ pactBopoM conu menu (ll), usydenume crnocoOos
pa3zfeneHuss CMecel: C IOMOINbI0 MarHuTa, (WIbTPOBAaHHWE, BBIIAPUBAHUE, JUCTUIUISALIMS,
xpomarorpadus, TpOBEICHHE OYUCTKH TOBAapEHHOW COJHM, HaONIONEHHE W OINHCaHHE
pe3yJIbTaTOB IPOBEAEHUS OIbITa, WIIIOCTPUPYIOLIEIO 3aKOH COXPAaHEHMsS] MAacChl, CO3JaHUE
MoO/Iesie MOJIeKyI (IapOCTEePKHEBBIX).

Baskneiinue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopon — a1eMEHT M IPOCTOE BEILECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKUE CBOMCTBA (peakluy TOPEeHuUs).
Oxcunpl. Ilpumenenne xkucnopoga. CnocoObl TOMydeHHUS KHCIOpPOJa B JIa0OpaTOpHH U
npoMbliieHHocTu. KpyroBopot kuciopoaa B npupoje. O30H — auioTponHas MoauduKanus
KHCJIOpOJ1a.

TermnoBoit 3pGeKT XUMHUYECKOW pEaKIuu, TEPMOXHMHYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUYECKHUE peaKUUHU. TOMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — »snmemeHT M mpocroe BemecTBo. HaxokneHue Boaopoga B IpUPOJIE,
(u3nyueckrue 1 XMuMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI noydeHus. Kuciaorel u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl N0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BoAbpl. Boma kak pactBopurens. PactBopel. Haceiuennsle u
HEHACBIIEHHBIE PacTBOpPBL. PacTBOpHMOCTH BemecTB B BoJe. MaccoBas IO BEIIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBAa BOJbl. OcHOBaHUA. Pojib pacTBOpOB B MPHUPOJIE U B KU3HU



yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arps3HEHUE MPUPOIHBIX BoA. OXxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus nHeopranmuecknx coeauHeHuit. Oxcuapl. Kiaccudukanuss OKCHIIOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHbIe) U HecosieoOpazyomue. Homenknatypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHne OKCHI0B.

OcHoBanms. Kiaccudukanus ocHoBaHWN: WIENOYM W HEPACTBOPHMBIC OCHOBAHUSA.
Homenkiarypa ocHoBanuii. @u3nyecKkue M XMMHUYECKHE CBOWCTBAa OCHOBaHWM. llomydyeHue
OCHOBaHUH.

Kucnoter. Knaccuduxarnus xucinor. Homenknarypa kucinotr. @U3nvecKkue U XUMHYECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. [lonydenne kucior.

Comu. Homenknarypa coneil. @uznyecknue U XUMUYECKUE CBOMCTBa cosel. [lomyyenue
COJIEH.

['eHeTnyeckas CBSI3b MEXKy KJIIACCAMH HEOPTraHUYECKUX COECIUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJIeIeHHe COJep:KaHus KUCIOpOoia B BO3AyXe, MOJIydYeHrue, coOupaHue,
pacrmo3HaBaHHEe U U3Yy4EHUE CBOWCTB KHUCIOPOJa, HAOMIOJEHHE B3aUMOJICHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpalleHus ropeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3llaMi OKCHIOB U OIHMCAHHE WX CBOICTB, MOJy4YeHHE, COOMpaHHE, pacro3HaBaHUE U
M3yueHHE CBOWCTB BOJOpOJa (ropeHue), B3amMojeHCTBUE Bojoponaa ¢ okcuaom meau (1)
(BO3MOKHO HCTOJIB30BAaHUE BHACOMATEPUAIIOB), HAOIIOAEHHE 00pa3lloB BEIIECTB KOJIHMYECTBOM
1 Monb, WccnenoBaHMe OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MaccOBOM [10Jied pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBUE BOABl C MeTaUIaMH (HaTpUeM M KajbIlueM) (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEPUAJIOB), UCCIIEIOBaHHEe OOpa3I[OB HEOPraHMUYECKUX BEHIECTB PA3IUYHBIX KIACCOB,
HaOIO/IeHNEe M3MEHEHHsI OKPAcKH WHIUKATOPOB B PAcTBOpaxX KHUCIOT M IIeNoYed, U3ydeHHe
B3auMoaeicTBus okcuna meau (Il) ¢ pacTBopom cepHOil KHMCIOTBI, KHCIOT C METaulaMH,
peakuuii HEUTpaau3aluy, IOJy4EHHE HEpaCTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJIHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxueiinme
KJIACChl HEOPraHUYECKUX COCIMHEHUID.

Mepuoguveckuii 3akoH u Ilepumoauyeckasi cucrema xummu4yeckux djemeHtos /I, U.
MenpaesieeBa. CTpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MONBITKH KJIACCU(UKANMA XUMHUYECKHX OJJIeMeHTOB. [loHsATHE O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC W HIEIOYHO3EMEIbHBIE METAIUIbI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCUABI U THIPOKCUIBL.

[lepmognueckuit 3akoH. Ilepuommyeckas cucrema xumuuyeckux osiemeHtoB I M.
MenneneeBa. KopoTkonepuonHas u anuHHonepuonaHas ¢opMmbl Ilepuonndeckoil cuctemsl
xumuueckux sneMeHToB J[. M. MenaeneeBa. Ilepuonpr u rpynnbl. PHU3WYECKUN CMBICIH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIBI dJIEMEHTA.

Crpoenne artomoB. CocraB aTtoMHbIX szep. M3orombl. Onektponbl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUUYECKHUX AIEMEHTOB [leproandeckoit cucTembl
. WN. MenneneeBa. XapakTepUCTHKA XHMHYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
[Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHU pPaanyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U EPUOJAM.



3nauenue Ilepuonnyeckoro 3akoHa u [leproauueckoit CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. . MenaeneeB — y4€HbIN U IpaKJaHUH.

XuMuyeckas CBSI3b. KoBasieHTHAas (nomsipHas " HENOoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKHUX AJIEMEHTOB. MloHHAas! CBS3b.

Crenenp  oxuciieHusi.  OKHCIINTENBHO--BOCCTAaHOBUTENbHBIE  peakuuu. IIponeccsr
OKHCJICHHS U BOCCTaHOBJICHHs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3ydeHue oO0pa3lioB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJICHCTBUE THIPOKCHIA
LMHKA C PACTBOPAMH KHCJIOT W ILEJIOYEH, NMPOBEACHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINI (TOPEHNE, PEeaKIK PA3JI0KEHHs, COSTUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3ECH NPU U3YYEHUU XMMHH B 8 KJIACCE OCYLIECTBIISIETCA
4yepe3 UCMOJIb30BaHUE Kak OOIIMX eCTECTBEHHO--HAyYHBIX [OHATHM, TaKk M IOHATHUH,
SBJIFOILMAXCS] CACTEMHBIMU JUISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O LIMKIIA.

OOuire ecTecTBEHHO--HAay4Hble IOHATHS: HAyYHBIM (pakT, rumoresa, TEOpHs, 3aKOH,
aHanu3,  CHUHTe3,  Kilaccudukanusi,  NEpUOAUYHOCTb,  HAONIOJEHHE,  HKCIIEPHUMEHT,
MO/JIENIMPOBAHNE, U3MEPEHUE, MOJECIIb, SIBIICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUYECKUN 3apsij, BELIeCTBO, Teno, 00BbEM, arperaTHoe
COCTOSIHME BELIeCTBa, a3, (pu3nyeckue BEIWYMHBI, €AUHUIBI U3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE351, ComHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpagus: armocdepa, ruapochepa, MuUHEpaNbl, TOpPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XuMH4ecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuonuyeckas cucrema xumudeckux osieMeHros [l M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kajlus, Kalblsd MU HUX COECIMHEHUH B COOTBETCTBUU C
IIOJIO’KEHHUEM JJIEMEHTOB B [lepruoanueckol cucreMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOH CBs3U. THUNBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBS3U.

Knaccugpukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHMX BEHIECTB. XHMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3JIMYHBIM KJIacCcaM HEOPraHMYECKUX COCAMHEHUH, IN€HETHYeCKas
CBS3b HEOPraHWYECKHUX BELIECTB.

Knaccngukamuss XMMUYEeCKUX Peakfil 0 Pa3IMYHbIM MPU3HAKaM (II0 YUCITYy U COCTaBY
YYACTBYIOIIMX B PEAKIUU BEMIECTB, MO TEIUNIOBOMY OJ(PQEKTy, M0 H3MEHEHHIO CTEleHEeH
OKHUCJICHUS XUMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajluzaropa). JK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonstue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. I[lonstue o
karannse. [loHATHe o0 XuMH4YecKOM paBHOBeCHMH. @DaKTOphl, BIMSIOLNME HAa CKOPOCTh
XMMHMYECKON PEAKIIMH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.



OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JJIEKTPOHHBIN OallaHC OKUCIUTENIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHHH OKHUCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTPoiIuThl. KaTnonsl,
aHUOHBI. MEXaHM3M JHUCCOLMAlMM BEIIECTB C Pa3IMYHBIMU BHUJAMH XHMHWYECKOH CBS3H.
Crenenp qucconuanuy. CUabHbIE U CIIA0bIE SIEKTPOJIUTHI.

Peakiun monHoro obMeHa. YClIOBHUS MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakiuid. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
NPECTAaBICHUA 00 HSJIeKTPOJIMTHUECKOW nucconuanuu. KadecTBEeHHblE peaklUu Ha HOHBL
[TonsiTue 0 TUAPOITU3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C MOJEISAMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauioB (rpadura W ajiMasa), CIOXKHBIX BEIIECTB (XJIopuia HaTpHs),
HCCIIEOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKON pPEaKUUU OT BO3IACHCTBHS pPa3JIMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCa IUCCOLUALNN
KHCJIOT, IIeJo4Yed M cojeil (BO3MOXKHO HCIOJIb30BaHUE BHUAECO MAaTEpUANIOB), IMPOBEIEHHE
OMBITOB, WJITIOCTPUPYIOUIUX MPHU3HAKK MPOTEKAHUs peakuuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIHUi (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOIIBI0 KAaYECTBEHHBIX pEaKUUi Ha HOHBI,
pELIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX coeIUHEHHSA

OOmiast xapakTepucThka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XUMUYECKHEe CBOMCTBA Ha IpuUMepe XJIopa (B3aMMOJCHCTBHE C MeETajUlaMH, HeMeTallaMH,
menouamu).  XsopoBojopod. CoisiHas  KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4ECHHE,
IIpUMEHEHHE. [[eficTBHE XJ10pa U XJIOPOBOJOPO/Ia HA OPraHU3M YelloBeKa. BaxkHenmue XJ1opuasl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmiast xapakrepuctrka 531eMeHTOB VIA-Tpynmbel. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHune M (U3MYeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPONHbIE MOJU(PHUKAIMKA KUCIOpPOJa U cepbl. XUMHUECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYECKHe M XUMHUYECKHe CBOMCTBAa. OKCHIBI CEphl Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHIIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHUCIOT H creuupudeckne). XHUMHUYECKHE PEaKIHy,
JeKallie B OCHOBE IPOMBIIUIEHHOTO CIIOCO0a TONyYeHHUs CepHOM KucioThl. [IprMeneHue
cepHOi KucaoThl. COJIM CEpPHOM KUCIIOTHI, KAUeCTBEHHAsI peaklus Ha cyiabdar-uoH. Haxoxaenue
ceppl U €€ COEAMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKAloIlel cpelbl
COEIMHEHUSIMHU cepbl (KUCIOTHBIE NOKIH, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MIpeI0TBPALLEHUSI.

OO6miass xapakrepuctuka syeMeHTOB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUsA. A30T, paclnpocTpaHeHHWe B Npupoae, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT azota B mpupojie. AMMUaK, ero GU3NYecKue U XUMHUECKUE
CBOMCTBa, NMotyueHue u npumeHeHune. Coiu aMMOHHUS, UX (U3NUYECKUE U XUMHYECKHUEe CBONCTBA,
npuMeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ IOJIy4EHHE,
dbu3uveckue W XUMHUYECKHE CBOMCTBAa (0OIIME Kak TPEICTABUTENsl Kjacca KHUCIOT U
cneunguyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEpaIbHBIX



yaoOpeHui. XUMHUYECKOEe 3arpsi3sHEHUE OKPY)KAroIeld cpeapl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
NOXKJM, 3arps3HEHHUE BO3/yXa, MOYBbI UM BOJ0EMOB). Dochop, amioTponHble MOAUPHUKALIUU
docdopa, duznueckue u xumuyeckue cpoictBa. Oxcun docdopa (V) u dpochopHas kuciora,
¢dbu3nveckne M XMMHYECKHE CBOICTBa, moiydeHue. lMcmonwp3oBanue ¢ochaToB B KadyecTBe
MHHEPAJIBHBIX YI00pECHHI.

OO6mas xapaktepuctuka smeMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIEHUA. YTJepo/, alFIOTPOIHbIE MOAU(UKALINK, PACIPOCTPAHEHHUE B
npupo/ie, pusznueckue U XUMMUYECKue cBoicTBa. AncopOiusa. KpyroBopot yriepoaa B mpupoie.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, AEWCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIydeHHE U MPUMEHEHHEe. DKOJIOTHYECKHEe MPOoOIeMBl, CBA3aHHbIE ¢ OKcHaoM yriepoaa (1V),
TUIOTEe3a II00aTbHOTO0 MOTEIUICHUs KJIMMara, MapHUKOBBIN 3(PdexT. YroinpHas KUCIOTa U €€
conu, X (pU3MYecKkrue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE W TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHBL.  Mcnonp3oBanume  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH U CENTECKOM XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COECOUHEHHSIX yIriiepoja
(MeraH, 5TaH, OSTHJIEH, aleTW/IEH, 3TaHOJ, TIJMIEPHH, YKCycHas Kkuciota). I[IpupoaHble
UCTOYHHUKH YTJIEBOJOPOJOB (yrojib, HNPUPOAHBIA ra3, HedTb), MPOAYKTHl HX IepepaboTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJax — M HMX pOJM B KM3HHM ueloBeka. MarepuaibHOE €IMHCTBO
OpPraHUYeCKUX U HEOPraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHUE CBOWCTBA, IOJy4Ye€HHE M IPUMEHEHHE.
CoenuHenus kpeMmHuss B mnpupoje. OOmme mnpezicraBieHus o0 okcuzae kpemHus (1V) u
KpeMHHEeBO kucnoTe. CUIIMKATBHI, UX UCTIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiine
CTPOMTENbHbIE MaTepHalbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobmembl
0€30I1aCHOT0 HCII0JIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

n3yueHre 00pa3loB HEOPraHMUYECKMX BELIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLMi Ha XJIOPUI-WMOHBI U HAOMIOACHUE NMPHU3HAKOB UX MPOTEKAHHS, OIBITHI,
oTpakaronme (U3NIECKUe M XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCJMHEHHUH (BO3MOXHO
WCII0JIb30BaHME BUCOMATEPHANIOB), O3HAKOMJICHHE C OO0paslaMH XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3unamMu cepbl u € COSAMHCHUSIMU (BO3MOXHO HCIOJIb30BaHUE
BUJCOMATepUalioB), HaOdrofeHWe mporecca oOOyrIMBaHUS — caxapa TIOJ  JICHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOMN
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuu Ha cyiab(paT-uoH W HaONIoIeHHe Mpu3HaKa eé
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOMCTBAMH a30Ta, (ocdopa m ux coenuHEHHU
(BO3MOXKHO HCIIOJIb30BAaHHE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX B (POCHOPHBIX yIOOpPEeHHUH,
MOJIyueHue, coOMpaHue, pacrno3HaBaHUE M HU3YYEHHE CBOMCTB aMMMaka, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIWid Ha HWOH aMMOHHS W QochaT-moH W H3YYEHHE TPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIOJIb30BAHNE BHJIEOMATEPUANIOB), M3yYEHHE MOJIEeNed KPHUCTAUIMYECKUX PEHIETOK aiMmasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C MPOIECCOM aICOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YIIIEM H yYCTPOHCTBOM NPOTHBOTa3a, MOJy4YeHUE, cOOMpaHue, pacro3HaBaHne
U M3y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHWE KAYeCTBEHHBIX Peakluii Ha KapOoOHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB HUX TMPOTEKaHHs, O3HAKOMJIEHHE C MPOAYKIUEH
CIWJIMKaTHOM MPOMBIIIJIEHHOCTH, PElIeHHE 3KCIIEpPUMEHTANbHBIX 3ajad 1o TteMe «Baxnelimue
HEMETAJIbl U UX COETUHEHUS.



MeTaJibl M UX COEIMHEHUS

OO0mrasi xapakTepucTUKa XUMHUYECKHX OJJIEMEHTOB — METAUIOB HAa OCHOBaHWUU WX
noJjioxxeHud B [lepuoandeckoi cucreme xumuueckux anemeHToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHHMEe MeTaUIoB. MeTrayummueckas CBS3b M METATMYECKas KPUCTAITMYECKas
pelméTKa. DNEKTPOXUMUYECKUN psl HaNpsHKeHU MeTaioB. DHU3MUYECKMEe W XUMHUYECKHE
cBoiicTBa MeTauioB. O0mue cnocoObl moydeHus: MeTaiioB. [loHATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI KX OT Koppo3uu. CruiaBsl (CTaib, YyryH, TIOpATIOMHUHUHN, OpOoH3a) 1
UX MMPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenounbie MeTasuibl: TosokeHue B [lepronnueckoit cucTeMe XUMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa, CTpoeHHME MX aTOMOB, HaxXxOXKJeHHE B mpupoje. PU3nyeckue U XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUABI HATpUs U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenoyHo3eMeNnbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B Ilepuoandeckoit
cucrteMe xumudeckux snaemMeHToB [[. M. MeHneneeBa, CTpoe€HHE MX aTOMOB, HaxOXIEHUE B
npupoje. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajblusd. BaxkHelmue coequHeHus
KanbIus (OKCH]I, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMunuii: nonoxenue B Ilepmoanueckoid cucreMe xumuyeckux snemeHtoB J[. W.
MeneneeBa, CTpO€HHE aTOMa, HaxoxJaeHue B npupoae. Ousznueckue u XMMHUUECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUPOKCHIA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepumomunueckoid cucreme xumuueckux osnementoB [l U.
MeneneeBa, CTpO€HHE aTOMa, HaxoxJaeHue B npupojae. Gusznueckue u XMuMHUUECKHE CBOMCTBA
xene3a. Okcunsl, rTuapokcunsl u conu skene3a (Il) u xemesza (l1), ux cocras, cBoiicTBa u
MOJTy4YeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0O0pa3laMl METalIoOB W CIUIABOB, WX (DU3MYECKUMMHU CBOMCTBaMH,
M3YYCHHUE PE3YNbTaTOB KOPPO3UHM METAIOB (BO3MOXKHO HCIIOJIH30BAHKME BHUACOMATEPUATIOB),
O0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJIbIMS U HATPHUS C BOJIOUW (BO3MOXKHO UCTIOJIB30BAaHUE
BHJIEOMATEpUAJIOB), HCCIIEOBAaHME CBOMCTB KECTKOW BOJBI, IIpolLiecca TOPEHHUs XKeje3a B
KHCIIOpOoJie  (BO3MOXHO  HKCIIOJB30BAaHUE  BUJCOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMi HA MOHBI: MarHus, Kajablus, aFOMUHUS, UHKA, xene3a (I1) u xenesa
(1), memu (1), HaOMrOIEHHE W OTIMCAHUE TPOILIECCOB OKPAIIMBAHUS TIAMEHH MOHAMHU HATPHUS,
Kalusi ¥ Kablusl (BO3MOXHO HCIOJIB30BAaHUE BUACOMATEPUATIOB), UCCICIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA ATIOMUHUS U TUIPOKCUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BaxxHelle MeTajlibl U UX COCTUHEHUSD.

XuMHS M OKPYKaIOLIAas cpeaa

BemectBa n maTepuainsl B MOBCEIHEBHON JKU3HU YelioBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XHMHYECKUX peakiuii B ObITy. I[lepBasg momMomis mpu XUMHYECKHX OXOTaxX U
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKAIOMIEH cpebl (MpeaenbHas 0MyCcTUMasi KOHIIEHTPaIUs
BelecTs, naiee — [1JIK). Posib xumMuu B penieHnn 3K0J0rn4eckux mpoosieM.

Xumuueckuii IKcnepumenm:

H3ydeHue 00pasIioB MaTepHUaoB (CTEKJIO, CIIJIaBbl METAIIJIOB, TIOJIMMEPHBIC MATEPHAIBI).

Meosrcnpeomemmnunie céazu

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU M3YYEHHHM XMMHH B 9 Kiacce OCyIIeCTBIISETCS
yepe3 HCIOJIb30BaHHE Kak OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK U TOHATHI,
SABJISIFOIIUXCSI CACTEMHBIMU JIJIS1 OT/IEIIBbHBIX TPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.



OO0uiue ecTecTBEHHO-HAay4YHbIE MOHSTHS: HAaydHbIH (aKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaJu3,  CHUHTE3,  KiIacCUpHUKauus,  IMEePUOAUYHOCTb,  HAOJIOJEHHE,  HKCIEPHUMEHT,
MO/ICTTMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBIN d2(p(eKT, TEXHOTOTHsI, MaTepHaIIbl.

@dwus3nka: Marepus, aroM, D5JEKTPOH, TPOTOH, HEWTPOH, HOH, HYKIUI, HW30TOIHI,
paZMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUH 3aps)l, IPOBOJHHUKH, IOJIYIPOBOJHHKH,
IUAIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBA, Ias,
pacTBOp, PpPacTBOPUMOCTb, KpUCTAJUIMYECKas pEMIETKA, CIJaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHULIBI U3MEPEHUs], KOCMHUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: dotocunTes, Apixanue, Ouocdepa, PKOCHUCTEMA, MHUHEpPAIbHBIE YIOOpEHWS,
MHUKPO3JIEMEHTbI, MAaKPOJIEMEHTBHI, TUTATEIbHbIE BEIIECTBA.

I'eorpagus: armocdepa, ruapochepa, MuUHEpalbl, TOpPHbIE MOPOJBI, IOJIE3HbIE
HCKOTIa€MbI€, TOIINBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JJUUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIero o0pa3oBaHUA
JOCTUTAIOTCS B X0/ie 00Y4eHHUsI XUMUU B €IMHCTBE YU€OHOW M BOCIIUTATEILHOMN JCSITENTFHOCTH B
COOTBETCTBMM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLUMOKYJABTYPHBIMU U  JAYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMATU3AIIUU O0YyJIarOIIHXCS.

JIMYHOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTGMOfI IIO3UTHUBHBIX HECHHOCTHBIX OpI/IeHTaI_II/Iﬁ 158 pacmnpeHI/Ie OIlbITa ACATCIBbHOCTH Ha eé
OCHOBE, B TOM 4YHUCJIC B 4aCTH.

1) naTpMoOTHYECKOr0 BOCIUTAHUSA:

LIEHHOCTHOI'O0 OTHOLIEHUSA K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HacJICIu, INOHMMaHHUA 3HAUYCHHUA XI/IMI/I‘-IGCKOf/'I HayKI/I B JXHW3HU COBpCMCHHOI‘O 06H_I€CTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON MHGPOpPMAIUEH O MEPEeIOBBIX TOCTHKEHUSX U OTKPBITHUSIX
MHPOBOH M OTEUECTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTU B HAay4yHBIX 3HaHUSIX 00 YCTpOMCTBE
MUpa U 00IIECTBA;

2) TPa’KIaHCKOr0 BOCIIUTAHUS:

HpeILCTaBHeHI/Iﬂ 0 COIIMAJIBHBIX HOpMaX nu npaBI/max MCEKIINYHOCTHBIX OTHOHIGHI/Iﬁ B
KOJIJICKTHUBCE, KOMMyHPIK&THBHOfI KOMIICTCHTHOCTHU B O6HI€CTBGHHO HOJ'I@?:HOﬁ,
y49e0HO-HCCIICIOBATEILCKOM, TBOPYECKOW H APYTrUX BHIAX JACATECIBHOCTH, TOTOBHOCTH K
pa3HoO0Opa3HOW COBMECTHOMU JISATSIILHOCTH IIPH BBITIOJHEHUH YIeOHBIX, TO3HABATEIBHBIX 33134,
BBITIOJTHCHUUN XHUMHWUYCCKUX E)KCHCpI/IMeHTOB, CO31aHuUn y‘~I66HI)IX HpOCKTOB, CTpCMJ'IeHI/ISI K
B3aUMOIIOHUMAHUK W B3aNMOIIOMOIIIN B npouecce 3TOI>’I y‘le6HOI\/’I ACATCIBHOCTH, I'OTOBHOCTH
OIICHUBATH CBOE IIOBCACHUC U HOCTyHKI/I CBOUX TOBapI/Hllef/'I C IIO3uuun HpaBCTBeHHLIX n
IIPAaBOBBIX HOPM C Y4ETOM OCO3HAHMSI MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUECKHE  TIPEACTABJICHHS O BEMIECTBE U XUMHYECKOW  pEakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH W COCTABJISIIOIIUME OCHOBY ISt
MOHMMAHMS  CYIIHOCTH HAayYHOM KapTHHBI MHpa, MPEJACTaBIeHHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YEJIOBEKa C MPUPOJHON CPENoil, O pon
XHUMUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIpPaBJICHHBIC HA TOJyYCHHUE HOBBIX 3HAHUU IO XUMHH,
HEOOXOoauMBbIE JUIsi OOBSICHEHUS HAOMIOaeMBbIX IPOIIECCOB W SIBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIBHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOH, NOCTYMHBIMU TEXHHUUYECKHMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTU;

MHTEpeC K OOYy4eHHI0 M TMO3HAHHIO, JHO03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHNIO0, IPOEKTHOM U HCCIEA0BATEIbCKOM NEATENLHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHsI B JajbHEHIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHME LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKHM Ha 3J0pOBBbIM 00pa3 >KW3HM, OCO3HAHHME MOCIEACTBUM M HEMPHUITHE BPEIHBIX
MpHUBBIUEK (YHOTPEONEHUsI aJNKOTroJisl, HAPKOTHKOB, KYypEHHS), HEOOXOAUMOCTH COOIIOJICHHUS
mpaBuyl 0€30MacHOCTH MpH OOpalleHUHu C XUMHUYECKHMMH BEIIECTBAaMHM B OBITY U pealbHOU
KU3HU;

5) TpyaoBOro BOCIIMTAHMSI:

UHTEpEeC K MPAKTHUYECKOMY H3Y4EHHIO Mpodeccuii 1 Tpyla pa3lTudHOTrO pojia, YBaKEHUE K
TpyAy MW pe3yiabTaTaM TpPYAOBOM JAESATENbHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
MpPEeIMETHBIX 3HAHMM TI0 XUMHHU, OCO3HAHHBIM BHIOOP WHIWBUIYATbHOW TPAECKTOPUU
MPOJIOJKEHHST O00pa30BaHUsA C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoN mpodecCHOHATbHOW NeSATeTbHOCTH U
pa3BHUTHUS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B IPO(HECCHOHATLHOU cpejie;

6) 3K0JI0rM4ecKOro BOCIIUTAHHUS:

9KOJIOTHYECKH 11e71ec000pa3HOe OTHOIICHHE K IMPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO M 0e30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHUXHYECKOMY 3J0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIO/ICHUS TPaBUI OE30TIACHOTO MOBEJACHHSI TIPU padOTe C BEIIECTBAMH,
a TAK)KE€ B CUTYALUSX, YIPOKAOLIUX 3J0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJy4aeMble TPU HM3YYCHHHM XUMUHU, TSI PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH NPUPOJHON CPENOH, JUIsl MOBBILICHHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYPbI, OCO3HAHHS TJI00ATLHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTed MX PelIeHUs
MOCPEACTBOM METOJIOB XUMHUU, HKOJOTUUECKOTO MBIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOM, KOMMYHUKATUBHOM M COLMAJIBHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe meranmpenMETHBIX pe3yibTaTOB BBIACIAIOT 3HAYUMBIE s (OopMUpOBaHUS
MHPOBO33pEHUs OOIICHAYYHBIC MOHSTHUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTe3a, (aKT, CUCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYToe€.), KOTOPBIE MCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MIPEICTABICHHUE O
LIETTOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpCaJbHbIE y4eOHBIC NEHCTBUS (TMO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYIATHBHBIE), KOTOpbIE O0OECTeunBalOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YICOHOU NEeITEITbHOCTH.

IMo3naBaTeibHBIE YHHBEpPCAJbHbIE YUeOHbIe el cCTBHS

Ba3oBble jJornueckue neiicTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPH OCBOCHUM 3HAHMIL:
pacKkpbIBaTh CMBICT XMUMHUYECKUX TMOHATHH (BBIAEIATH HX XapaKTEepHbIE TMPU3HAKH,



YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSITHAMH), UCHIOIB30BATh TOHATHS U OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBIICHHUH, BBIOMpATh OCHOBAHMS M KPUTECPHH IS KIAcCH(PUKAIUU
XAMUYECKHUX BEUIECTB M XUMUYECKUX PEaKINi, YCTaHABIMBATH MPHUYNHHO-CIICACTBEHHBIC CBS3H
MEXly 00bEKTaMH M3Y4EHUS, CTPOUTH JIOTHIECKUE PACCYXKICHUS (MHIYKTUBHBIC, e yKTUBHBIC,
10 aHAJIOTUH ), JIeJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yMEHHE TPUMEHATh B MPOIECCe MO3HAHUS MOHATUS (IIPEAMETHBIC U METAIlPEAMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHsIeMble B XUMHH MOJIEJIbHbIE MPEICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMyna MU ypaBHEHHE XHMHMUYECKON peakuud — TMpU pElIeHuH YydeOHO-
MO3HABaTENbHBIX 337a4, C YyYETOM OSTUX MOJENIbHBIX MPEACTAaBICHUI BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIE MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX DPEaKIHH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CICACTBEHHbIE CBS3H U
MPOTUBOPEYUS B U3y4aEMBIX MPOIECCAX U SIBICHUSAX.

Ba3oBble uccienoBarebCcKHe 1eHCTBUA

YMEHHME HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKke B KayecTBE OCHOBBI JUId (OPMHUPOBAHMS THUIOTE3bl IO IPOBEPKE NPaBUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

NpUOOpEeTEeHUE OMbITa MO IUIAHUPOBAHMIO, OPraHM3allMd W MPOBEICHUIO YYEHHYECKHUX
HKCIEPUMEHTOB, YMEHHE HAOMI0AATh 3a X0JI0M MPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €TI0
pe3yabTar, (opMyIHpoBaTh 00OOILIEHHS M BBIBOJBI 0 pe3yibTaTaM HpPOBEAEHHOIO OIbITa,
HCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOJETIaHHOH padoTe.

Pabora ¢ unopmanueii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIHIO PA3TUYHBIX BUIOB
1 (OpM Npe/ICTaBIICHUS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XHUMUYECKOTO COJIep)KaHUs, CIPaBOYHbIE IMocoOus, pecypchl HMHTepHeTa), KpPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHUE MPUMEHATh PAa3INYHbIe METOIBI U 3aIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUIS BHITIOJTHEHUS YYEOHBIX U MTO3HABATEIBHBIX 33124
OTpENeNEHHOTO TUMA, NMPHOOpPETeHHE OmbITa B 00JaCTH HCIOJB30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAaCHUE KYIbTYPOl aKTUBHOTO HCIIOJIb30BAHMS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBbHYI0 (OpMY THpeACTaBICHUS
uHbOpMAIMKM M WILIIOCTPHUPOBATH pEIIaeMble 3a/1aud HECIOXHBIMH CXEMaMH, AMarpaMMaMi,
apyrumu popmamu rpaduku U X KOMOMHALIUSAMMY,

YMEHHUE HCITONB30BaTh M aHATU3UPOBATh B Ipolecce y4eOHOW M HCCIEeN0BATENbCKON
JEATeTbHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHUE OKPYKAIOIIEeH MPUPOTHON CPEJIbI.

KoMMyHHUKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XOoJe Juajsora M (WJIu) JUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYITHPOBATH CBOW TIPEIIOKEHHUS OTHOCHUTEIBHO BBITIOJTHEHHUS
MpeJI0KEHHOM 3a1a4H;

YMEHUS TIPEICTABIATh OJYYCHHBIC PE3YIbTaThl TO3HABATEIBHOM JEATEIIEHOCTH B YCTHBIX
W TIMCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTALUI0 pPEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (JTa0OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIEIOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);

YMEHHsI yUeOHOTO0 COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEIbHOW U
HCCIIEIOBATENIbCKON AEATEeIbHOCTH MpPU PEIIEHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa



o0LIMX HMHTEPECOB W cCOIJlacoBaHMs MO3uIMi (0OCyxaeHus, oOMEH MHEHUSIMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBHM, ONpe/elieHe KPUTEPHEB TI0 OIICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTHe).

PeryisiTUBHBIE YHHBepPcaJIbHbIe YUeOHbIE el CTBHA:

YMEHHE CAMOCTOSITENIbHO ONPENENTh 1eJd JAesITeIbHOCTH, MIIaHUPOBaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpPATH
HanOomnee dpPexkTuBHBIE CHOCOOBI  permieHUus Y4eOHBIX H  IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPENJIOKEHHBIH aJTOPUTM JEHCTBUN NpuU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM TOJY4YeHHUS HOBBIX 3HaHMA 00 H3ydaeMblX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHON LENH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aJaHUA.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOM QenepanpHOil pabodeld mNpOrpaMMol, BBIAETSIOT: OCBOEHHBIE
oOyyarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUH, crenupuyeckue s
peaMeTHON o0macT «XUMHUS», BHUIBl JAEATEIBHOCTU MO TOJIYYE€HHUI0 HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLIUsX.

K xoHiy oOyueHus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha Ga30BOM YpOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTH y OOYUAIOIUXCS YMEHUI:

® PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHUX IOHSATHHA: aTOM, MOJIEKYJa, XUMHUYECKUI
JJIEMEHT, IPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAA W
HEOJTHOPOJIHAsA), BAJICHTHOCTb, OTHOCHTENIbHAs aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBass J0JA XUMHUYECKOTO
JJIEMEHTa B COCAMHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPUIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUUECKas peakius, Kiaccupukanus
peaKIMii: peakuy COCIMHEHUS, PEAKIIUN PA3JIOKEHUS, PEaKIIMK 3aMELICHHs, PeaKIIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TEIUIOBON A PEKT peakiuu, SApo aToMa,
AJIEKTPOHHBIA CIIOM aToMma, aTOMHasi OpOWTalb, PagulyC aromMa, XHMHYECKas CBS3b,
MOJIIpHAsE M HENOJISIpHAs KOBAJCHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBas J0JIs BellecTBa (IIPOLEHTHAsI KOHILIEHTPALKs) B PACTBOPE;

® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSATHH M MPUMEHSITh 3TH
MOHATHUS MPU ONMCAHUY BEILECTB U UX MPEBPAICHUN;

® IICTIOJIF30BAaTh XMMHUYECKYI0 CHMBOJHKY Ui COCTaBIeHHS (OpMya BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

® OTIpE/ICIISITh BAJICHTHOCTh AaTOMOB DJIEMEHTOB B OHHAPHBIX COCOMHEHUSX, CTEIEHBb
OKHCIICHHSI DJIEMEHTOB B OHHAPHBIX COCIMHEHUSX, INPUHAUICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy COEAMHEHMH 1o QopmyinaMm, BHJI XHMHUYECKOH CBSI3U
(KoBaJIeHTHAs! M HOHHAs1) B HEOPTaHUIECKUX COCTUHCHHUSX;

e packpbiBaTh cMbIci llepmogmyeckoro 3akona /[l. M. MenpgeneeBa: I€MOHCTpHUPOBATH
MOHUMaHUE TEePHOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX SJIEMEHTOB OT HX
noyioxkeHust B Ileproanyeckoll cHCTEMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yYEHHsI, 3aKOHa ABOTaipo;

®OMHCHIBATh W XapaKTepu3oBaTh TabmmuHyto ¢Gopmy [lepuogmueckoid  cHCTEMBI
XMMHUYECKHUX DJIEMEHTOB: Pa3inyaTh MOHATUS «rjaBHas monarpynmna (A-Tpymma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIIME TEPUOMABI, COOTHOCHUTH
o003Ha4YeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKUX



anemeHToB J[. 1. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (CocTaB W 3apsii sapa, oO0Ilee YHCIO 3JIEKTPOHOB U
pacnpeneneHue ux no 3IEKTPOHHBIM CIIOSIM);

® KJIACCU(UIIMPOBATh XUMHYECKHUE 3JEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKHE
peakuuu (M0 YMCIy M COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BELIECTB, N0 TEMJIOBOMY
addexry);

® XapaKTEepPU30BaTh (OMUCHIBATh) OONIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  IMOATBEpXkJas  ONUCaHHE MPUMEpPaMU  MOJIEKYJISIPDHBIX  ypaBHEHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMIA;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH ITPOTEKaHMsI XMMUYECKHUX MPEBPALLEHUH B pa3IMYHbIX YCIOBUSAX;

® BBEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (PopMysie COeTUHEHUS, MAaCCOBYIO JI0JIIO BEIECTBA B
pacTBOpe, IPOBOAUTH PACUYETHI [0 YPAaBHEHUIO XMMHUYECKOH peakLny;

® IPUMEHATh OCHOBHBIE OINEpPALMM MBICIUTEILHON NEATEIbHOCTH — aHaJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHHe, CUCTeMaTH3alHIo, KiIacCu(UKAIMIO, BbISBICHUE NMPUYNHHO-
-CIIC/ICTBEHHBIX CBS3€H — JJIsI M3y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLUH,
€CTeCTBEHHO-HAyYyHble =~ METOJbl  [O3HaHWA  —  HaONIOJIeHHe,  U3MEpeHue,
MO/IEIMPOBAHUE, FIKCIIEPUMEHT (peasibHbIi 1 MBICIICHHBIH);

eClle[IOBaTh NpaBWIaM IMOJb30BAHUSA XUMHUYECKOM mocymoil u  1abopaTOpHBIM
o0OpyJOBaHUEM, a TaKkKe IpaBWiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBHUH C
WHCTPYKIHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOpPOJAA M KHCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIEIEHHON MACCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBAThH
U MPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI MO Paclio3HaBAaHHIO PACTBOPOB LIENOYEH U
KHCJIOT C MOMOILBIO HHAUKATOPOB (JIakMyc, (heHOI(TaTeuH, METUIOPAHXK U APYTrHe).

K xonmy oOydenus B 9 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTH y O0OYUAIOIUXCS YMEHUH:

® PAaCKpBIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHATUH: XUMHUYECKHI DIEMEHT, aToM,
MOJIEKYJIA, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJIECHTHOCTD,
NIEKTPOOTPHULIATENBHOCTD, CTEIIEHb OKUCJIEHMS, XMMHMUECKas Ppeaklus, XUMUYecKas
CBSI3b, TEIUIOBOW 3((EKT peakluuu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP, HIEKTPOJIUTH,
HERJIEKTPOJUTHI, JJIEKTPOJUTHYECKAs JUCCOLMAIMS, pEaKkUud MOHHOIOo OOMEHa,
KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTMMble U HEOOpaTHUMbIE pEaKlUu,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(POTEPHOCTb, XUMHUYECKAs CBS3b
(KoBajieHTHasi, MOHHAs, METAJUIMYECKas), KpUCTAJUIMYECKas pemérka, Kopposus
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKONW peakluu, MpeleiabHO JOIMyCTHMas
koHueHnrpanus [1/IK Bemecta;

® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSATHA W TMPHUMEHSITH 3TH
MOHATHS TIPU ONMUCAHUH BEIIECTB U UX NPEBPAICHH;

® IICII0JIb30BATh XMMHUYECKYIO CHMBOJIUKY [UIs COCTaBlieHus (opMmys BemecTB U
YPaBHEHUN XUMUYECKUX PEAKIIUI;

® OTIPE/IEISITh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB B COETMHEHUSAX
pa3IMYHOIO COCTaBa, NPUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
COEIUHEHUH 1o (¢opMynaM, BUJ XUMHUYECKOW CBA3M (KOBAJEHTHAs, WOHHas,



METAJUIMYECKasi)) B HEOPraHWYECKUX COCAMHCHMSIX, 3apsij HOHA 10 XUMHYECKOU
dbopmyse, xapakTep cpellbl B BOJHBIX PACTBOpPaX HEOPraHUYECKHX COCIUHECHHM, THII
KPUCTAJUTMYECKOU PEemETKH KOHKPETHOTO BEIIECTBRA;

e packpbIBaTh cMbIch [lepuoanyeckoro 3akona /. M. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MMOHMMaHHe: OIMUChIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepronuyeckoii
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3nyaTh IMOHATUS «rjaBHas noarpymmna (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymnma)», Mameie W OOJbIIHME TIEPHOJBI,
COOTHOCHUTh O00O3HAuU€HUs, KOTOphlE MMEIOTCSI B IEpPHUOJUYECKOW Tabnuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn aapa, olIIee Ynuciao 3JIEKTPOHOB U paclpeesieHne UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIMEe 3aKOHOMEPHOCTH B H3MEHEHHWU CBOMCTB JJIEMEHTOB M HX
COCIMHEHUH B MpeJesiax MajblX MEPUOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

® KJTaCCU(UIIMPOBATh XUMHYECKHUE 3JEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XMMHUYECKHE
peakiuu (M0 YHUCIYy W COCTaBY y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILIOBOMY
3¢ deKTy, M0 U3MEHEHHUIO CTENeHEeH OKUCICHHSI XUMHUYECKHUX 2JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCHIBATh) OO0mMEe U chenuUuYecKue XUMHUYECKHEe CBONCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPIK/IAsl ONMCAHUE TPUMEPAMHU MOJIEKYJSPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

® COCTaBJIATh YPABHEHHUS SJIEKTPOIUTHYECKON AMCCOLMALMM KUCIOT, LIEJIOYeld U COJieH,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHa, YpaBHEHHsI peaKIuid,
MOATBEPXKIAIOIINX CYHIECTBOBAaHME TIE€HETUYECKOM CBS3M MEXIY BeElleCcTBaMU
pa3JIMYHBIX KJIACCOB;

® PaCKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTEIIBHBIX pPEAKIUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

® [[POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUI B Pa3JIMUHBIX YCIOBUSIX;

® BLIUUCIISITh OTHOCHUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa 1Mo (popmylie COeTUHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpPE, NPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKLINY;

ecOOMIOMATh MpaBWia I[OJIb30BAHHUS XHUMHYECKON TMOCYyIOoM U JIabOpaTOPHBIM
000pyIOBaHHEM, a TaK)Ke IpaBuja OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSIMU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKHX OIBITOB IO MOJYYCHHUIO
¥ COOMpPaHHUIO Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO ra3a);

® [IPOBOJIUTH PEAKIIUH, MOATBEP)KAAIOIINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOPHUI-, OpOMHI-, MOIUA-, KapOoHat-, Qocdar-,
CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI HW3y4SHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;

® IPUMEHSTh OCHOBHBIC OTIEPAIMH MBICIUTEIBHON NEATCIIbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, O000OIIeHNe, CHUCTEeMAaTH3aIlMI0, BBISIBJICHUE MPUIYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl W3YyYEHHS CBOMCTB BEIIECTB M XMMHUYECKHX PEAKIUHA, €CTECTBEHHO-
HaydHbIE METOJbl TO3HaHUS — HAOMIOJCHHWE, W3MEpeHue, MOJACIUPOBaHUE,
AKCIIEPUMEHT (PEaTbHBIA W MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 4acoB
Ne HauMeHoBaHue pa3jesioB u DJIeKTpPOHHbIe (LM(POBbIE)
n/n TeM NMPOrpaMmbl Bcero Konrpoaenpie Hpaxrueckue o0pa3oBaTejibHbIE PeCYpPChI
padoThbI padoTsbI
Pasznes 1. IlepBoHayanbHble XUMHYECKHE MIOHATHSA
XuMus — BaXkHas 001acTh
11 €CTECTBO3HAHUSA U 5 5 bubmmorexka [JOK
NPaKTHYECKOH JEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemecTBa n xXuMnueckue 15 1 bu6mmoreka [JOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znes 2. BaxHelinue npeacraBuTe/ M HEOPraHN4eCcKNX BellecTB
51 Bosznyx. Kucnopona. [Tousitue 6 1 bu6nuoreka [IOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsarue o kucnorax 8 1 bubnuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonstue 06 5 1 1 bubnuoreka [IOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK
HEOPraHMYECKUX COCAMHCHUIA https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[lepronnueckuii 3aKOH U
31| e oo LK. | T biorera LIOK
' o https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue
aToMa
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIILHBIE PEAKITUN
MIroro o pase 15 bu6mmoreka [IOK
TOTO TI 71
pasaeiy https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I10 68 5
[MPOTPAMME
9 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrposabubie | IlpakTHueckue
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTtBo 1 XuMu4ecKue peakumn
[ToBTOpEHUe u yriyOieHne 3HaHU! bubnmnoreka [JOK
1.1 5 1
OCHOBHBIX pa3/IeoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX 4 Bbubnmoreka [JOK
' peakIuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOLHAITHSL. 8 1 1 bubnmoreka [JOK
' XUMHYECKUE PEaKIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



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

Pazgen 2. HemeTaaabl M UX COeAUHECHUSA

51 OO0m1as XxapakTepUCTUKA XUMHUECKUX 4 Bbubmmoreka [JOK
' anemenToB VIIA-rpymnmsl. ["anorens https://m.edsoo.ru/7f41a636
s | St 6
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
e | S |
. MEHTOB V A-TpyIIIbI. T U UX
. pyn ’ p https://m.edsoo.ru/7f41a636
COCTMHEHUS
Ve OO6mas xapzllf/szHcha X;/I/MI/IHCCKI/IX . Butnmnorexa LOK
' 3HeMeHTUOB FPYIIIBL. YIepoA | https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COCTMHCHHS
Hroro 1o pazueny 25
Pazpen 3. Merajiibl M X COeNHEHUS
bubnuoreka [IOK
3.1 06 7 4
HHHE CROMCTRA METaLIon https://m.edsoo.ru/7f41a636
3.2 Bakneiinme MeTaIsl 1 UX WHCHHUS 16 bubmiorexa LIOK
' CHITHE Me COCHIHE https://m.edso0.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMus u oKpykawias cpeaa
41 B R . « @ 3 bubmuorexa [JOK
' CHIECTRA 1 MATCPUAIIRL B JHSHH HeloBe https://m.edsoo.ru/7f41a636
Hroro mno pazueny 3
bubnunoreka LIOK
PesepBHOE Bpems 3

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



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




IHOYPOYHOE INTAHUPOBAHUE
8 KJIACC

KonyecTBo yacos DJIeKTPOHHBIE
[arta usyyenust
Ne Koutpo IpakTHyec nugposbie
Tema ypoka
/o Beero JbHbBIE KHue 06pa30BaTenLHue
padoThI padoThI Inau dakT pecypcbl
IIpeamer xumun. Pojib XUMUH B KU3HU bubmmoreia LIOK
1 pe ' 1 https://m.eds00.ru/ff0d21
yeJioBeKka. Tela U BelecTna 0c
bu6mmoreka [JOK
2 [ToHATHE O METOIAX MMO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d22
e
Hp68.KTI/I‘leCK2$I pabota Ne 1 «1'.I.paBI/ma BuGmorexa LIOK
a00ThI B Ta0OPATOPUH U IPUEMBI
3 P patop P 1 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1abopaToOpHBIM dc
000pyIOBaHEM T
Yuctele BemiecTBa 1 cMecu. CrocoObl bubmmorexa LIOK
4 H . ) 1 https://m.edsoo.ru/ff0d26
paszienenus cmecei
ca
[IpakTuyeckas padora Ne 2 bubmuoteka [JOK
5 «Paznienenue cmeceii (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OYHMCTKH [TOBapEHHOI COJIN)» c8
bubnuoreka [IOK
6 ATOMBI 1 MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a
6C
7 XUMHUYSCKHUE DJICMEHTBI. 3HAKH 1 bubnuoreka [JOK
(CHMBOJIBI) XUMUYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2b



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

e8

Bbubnuoreka [JOK

XHUMHUYECKUE YPABHEHUS

8 [IpocThie ¥ CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6C
bubmmoreka [IOK
9 ATOMHO-MOJICKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d2d
50
3aK0H MOCTOSIHCTBA COCTaBa BEIICCTB. bubnuotexa [JOK
10 Xumudeckas popmysia. BaneHTHOCT https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKUX 3JIEMEHTOB ae
OTHOCHUTEIbHAS aTOMHAs Macca bubmorexa LIOK
11 ' https://m.edsoo.ru/ff0d32
OTHOCHUTETBHAS MOJIEKYJISIpHAs Macca 3¢
MaccoBast 10JIsI XHMUYECKOTO Bubmmorexa LIOK
12 A https://m.edsoo.ru/ff0d35
JJIEMEHTA B COCJIMHCHUH
Oc
KonnuectBo BemecTBa. MoJib bubmmorexa LIOK
13 R ' ' https://m.edsoo.ru/ff0d52
Moumnsipaas macca
30
dusnueckue ¥ XUMUYECKUE STBICHUS Bubmmorexa LIOK
14 ’ https://m.edsoo.ru/ff0d37
XuMu4deckas peakius fa
Momsmax oo oreKa bubnuoreka [{OK
HN3HAKU U JIOBUA IIPOT HUA
15 p Y N p https://m.edsoo.ru/ff0d3a
XUMHUYCCKUX PCAKIINU 1 6
3aKkoH coxpaHe acchl Bellec Bubmmorexa LIOK
H XpaHCHUA M bl B TB.
16 P H https://m.edsoo.ru/ff0d3b

88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJIM4YECTBA, MaCChbI

Bbubnuoreka [JOK

17 BEILIECTBA 110 YPABHCHUSIM XHMHUYECKUX https://m.edsoo.ru/ff0d57
peakmuit 08
Knaccudukanus XuMuueckux peakiui bubmuorexka [JOK

18 (coemuHeHUs, PA3I0KEHUS, https://m.edsoo.ru/ff0d3f
3amenieHus, oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 sHnmkioneauct. O600ueHne u https://m.edsoo.ru/ff0d40
CHCTeMaTU3alus 3HAHUI c4

20 Kontposbnas padota Nel o teme ﬁ:tlgg:?/(;;ie}zji(l)lo(.)rﬁ/ﬁO 442
«BemiecTBa 1 XUMHYECKUE PEAKIIUI» 90
Bo3nyx — cMmech razos. CocTaB bu6mmoreka [IOK

21 BO3ayXa. KHCImopox — aaeMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
du3ndecKnue U XUMHUYECKHUE CBOMCTBA bubnmoreka [IOK

22 KHCJIOpoaa (peakiui OKUCIICHHS, https://m.edsoo.ru/ff0d46
ropenue). [lonstue 06 oxcuaax 14
CriocoOsbI mosTydeHus: KUCI0po/ia B bubnmnoreka [JOK

23 7a00paTOPHH M MTPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d49
[Ipumenenwue kucnopoaa 7a
TennoBoit 3¢ exT XuMHUecKoi BuGmiorexa LIOK

24 PCAIiii, HOHATHE © https://m.edsoo.ru/ff0d47
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U 90
DHIOTEPMHUUYECKUX PEAKITUIX -
TomnmBo (HedTh, yrojib U METaH). bu6muoteka [JOK

25 3arpsi3HeHHE BO3/IyXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c

MpeA0TBPALLICHUS

4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[Ipakruyeckas padora Ne 3 o reme

Bbubnuoreka [JOK

26 «[TonydeHue u coOupanue KUCIOpoa, https://m.edsoo.ru/ff0d4a
M3yYeHHE €ro CBONCTBY e2
Bopopon — aneMeHT u mpoctoe bubmorexa HOK
27 https://m.edsoo.ru/ff0d4d
BelecTBO. HaxoxaeHnue B npupoje 40
duzndecKknue U XMMHUYECKHE CBOMCTBA bubnuorexa LIOK
28 https://m.edsoo.ru/ff0d4d
BojlopoJa. [IpumeHeHne Boopoia 40
bu6moreka [IOK
29 [ToHsATHE O KUCITOTAX U COJISX https://m.edsoo.ru/ff0d50
d2
CriocoOsI moTy4eHus: BOJopoa B bubnmorexa LOK
30 https://m.edsoo.ru/ff0d4d
nabopaTopun
do
[TpakTrueckas pabota Ne 4 o Teme bubmorexa [JOK
31 «[TonydeHue U coOupaHue BOIOPOIA, https://m.edsoo.ru/ff0d4f
U3YyYEHHUE €ro CBOMCTBY» 42
MonsipHblii 00BEM ra3oB. 3aKOH bubmmorexa LIOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrurcnenus o0béMa, KOJIMUeCcTBa bubnuoreka [IOK
33 BEIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/ff0d55
KOJINYECTBY BEIIECTBA WIN 00BEMY a0
Brrurcnenus 00bEMOB ra3oB 110 bubnuoreka [IOK
34 YPaBHCHHIO PEAKIIMU Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOIIIEHUI ra30B 08
35 duznyecknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

BOJEI

https://m.edso0.ru/ff0d58
7a

Cocras ocHoBauuii. [Toustue 00

bubmmoteka [IOK

36 https://m.edsoo.ru/ff0d59
WHIUKATOpax
e2
Bopa xak pactBoputens. HachieHHsie bubmuorexa [JOK
37 Y HEHACHIIICHHBIC pacTBOPBI. MaccoBast https://m.edsoo.ru/ff0d5b
JIOJISI BEIIECTBA B paCTBOPE 40
I1 6ota Ne 5
Tpuroronserme pacrsoponc buorera LIOK
38 d . P up . https://m.edsoo.ru/ff0d5e
omnpenenEéHHON MacCOBOM T0eH ba
pPacTBOPEHHOTO BEIIECTBAY _
bu6mmoreka [JOK
K 6ota Ne2
39 OFTPOILHAL pADOTE 22 TIO TeMe https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopon. Boga» 4
OKcuipl: cocTaB, Kiaccupukarus bubmiorexa LIOK
40 AR ’ i https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[TonyyeHnue u XMUMHUYECKUE CBOUCTBA bubmuoreka [JOK
41 KUCIIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX https://m.edsoo.ru/ff0d66
OKCHJIOB 4e
0 J— ap, KnaccHdiKa bubmuorexa [JOK
42 CHOBAHIL COCTAB, [accHpuiramaL, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
ITonyuenue €CKHE CBOMCTBA bromiorexa LIOK
Jy4eHUE U XUMHYECKUE CBOMCTB
43 i . https://m.edsoo.ru/ff0d67
OCHOBaHUH
ca
44 KucnoTsl: cocraB, knaccudukaus, Bbubnunoreka LIOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee
2

[Tosyyenune u XuMHU4YECKUE CBOMCTBA

bubmmoteka [IOK

45 https://m.edsoo.ru/ffOdfee
KUCIIOT 2
Conu (cpennue): HOMEHKIATYpa, bubmuorexa [JOK

46 CIOCOOBI TOJTYYCHHUS, XHMUYECKUE https://m.edsoo.ru/00ad94
CBOMCTBaA 74
[IpakTrueckas padota Ne 6. Pemnenue Butnmorexa LIOK

47 AKCTIEPUMEHTAIBHBIX 337124 110 TeMe httos://m.eds00.ru/00ad9b
«OCHOBHBIGV KJIaCChl HEOPTaHUYECKHUX 7¢
COCITTHECHU I
['eHeTHueCKast CBSI3b MEXTY KJIACCAMU bubmorexa LIOK

48 N https://m.edsoo.ru/00ad9a
HEOPraHMYECKUX COCIMHECHUI 50

bubnmoreka [IOK
49 O0001IeHNE U CHUCTEMATU3AIINAS 3HAHUIN https://m.edso0.ru/00ad9c
b2

KonTponpHas padota Ne3 o reme bubmuoreka [JOK

50 "OCHOBHBIE KJIaCCHl HEOPTaHHYECKUX https://m.edsoo.ru/00ad9e
coenuHeHuH" la
[lepBbie MONBITKU KiIacCUPHUKALIUN bubmuoreka [JOK

51 XUMHYECKUX dTIeMeHTOB. [loHsTHE 0 https://m.edsoo.ru/00ad9f
TPYIIax CXOAHBIX AJIEMEHTOB fa
IIeproanueckuit 3aK0H U bu6muoreka [JOK

52 [epuoauueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00ada5
anemenTtoB JI. 1. Menpaeneena 2C

53 [Tepuoppl, rpynmbl, MOATPYIIIILI bubnmoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edso0.ru/00ada5
2C

Crpoenune atomoB. CocTaB aTOMHBIX

bubmmoteka [IOK

54 https://m.edsoo.ru/00ada3
anep. M3oTonsl
42
CtpoeHnue MeKTPOHHBIX 000JI0UeK bubmuorexa [JOK
55 aToMOB 3j1eMeHTOB Ileproanueckoit https://m.edso0.ru/00ada6
cucremsl 1. 1. Menneneesa bc
e o o0 noeo BuGmorera LIOK
56 . https://m.edsoo.ru/00ada8
ITepuonnueckoit cucreme /. 1.
24
Meuneneesa
3 IT
57 p K . p . o https://m.edsoo.ru/00ada9
MeneneeB — y4EHBIH, MeIaror u 6e
paKIaHUH -
DIEKTPOOTPULIATEILHOCTh ATOMOB bubmorexa [IOK
58 pooTpHHl https://m.edsoo.ru/00adaa
XAMHAYECKHAX DIIEMEHTOB bs
bubnuoreka [IOK
59 HMoHHas xuMuuyeckas CBsI3b https://m.edsoo.ru/00adac
34
KoBateHTHAS 1o . ecxa bubmuorexa [JOK
B HTHAas IIOJIAPpHAasI XUMHUY S
60 p https://m.edso0.ru/00adaa
CBA3b
b8
KoBanentnas Hermo a eckKa bromiorexa LIOK
B HTHAas HCIIOJIAPHAsd XUMHUY S
61 p https://m.edsoo.ru/00adaa

CBA3b

b9



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

Bbubnuoreka [JOK

62 CreneHb OKUCIEHUS 1 https://m.edsoo.ru/00adae
28
OKHCIITE L HO-BOCCTAHOBHTE . bubmmoteka [IOK
KHUCIUTCIIBbHO-B TAHOBHUTCIIbHBI
63 e . 1 https://m.edso0.ru/00adb0
peakuu
76
bu6mmoreka [IOK
64 OKUCITUTETN ¥ BOCCTAHOBUTEN 1 https://m.edso0.ru/00adb0
76
bubmoreka [IOK
65 Konposbras padora Ne4 no Teme 1 https://m.edsoo.ru/00adb4
«CtpoeHne aToma. XUMHUYECKAs CBSI3b) 86
. bu6mmoreka [JOK
66 PesepBHbIi ypok. 0606? cHue 1 1 https://m.edsoo.ru/00adb3
CUCTEMATU3ALMS 3HAHUN 3¢
PesepBHrblil ypok. O0001IEHNE T bubmmorexa [IOK
67 p YpOox. fu 1 https://m.edsoo.ru/00ad9c
CUCTEMATU3ALMS 3HAHUN b2
P BHBIN ypok. O000IeHne u bubmiorexa LIOK
68 e3P YPOT. B0 ?le © 1 https://m.edsoo.ru/ff0d61
CHCTEMAaTH3aLUA 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaudecTBO 4acoB

DJIEeKTPOHHbIE
aTa u3y4yeHus
Ne Tema ypoka Kontpoun | IIpakTtHuec A y uudposbie
n/n Bceero HbIE Kue o0pa3oBaTejibHbIE
padoThbI padoThbI pecypchl
Iiaan dakrt
Ileproanyeckuii 3aK0H.
Hep 0]1 ccKas crcTeMa bu6mmoreka [IOK
HOJIMYECKasi CUCTEM
1 puox 1 https://m.edsoo.ru/00adb
XHMHUYECKHX djieMeHnToB []. 1. 590
Meuneneesa -
3aKOHOMEPHOCTH B U3MEHEHUU bubnuotexa [JOK
2 CBOMCTB XUMHUYECKHX DJIEMEHTOB 1 https://m.edsoo.ru/00adb
NEPBBIX TPEX MEPUOIOB 6b6
Ko ? bubnmoreka [IOK
accuduKaus 1 HOMEHKIJIaTypa
3 B P 1 https://m.edsoo.ru/00adb
HEOPraHMYECKUX BEIECTB
7e2
B . bubmuorexa [JOK
Wbl XUMUYECKOM CBSI3U U THUIIBI
4 A - 1 https://m.edsoo.ru/00adb
KPUCTAUTMYECKUX PEHIETOK
act
KonTponpHas padota Nel mo reme
5 «[ToBTOpEHUE U yroyoieHue 1 1
3HaHHWI OCHOBHBIX Pa3/IeNoB Kypca
8 kimacca»
Ko P bubmuorexa [JOK
accuduKanus XUMHIECKUX
6 N " 1 https://m.edsoo.ru/00adb
peakIuii o pa3ayHbIM MMPU3HAKAM cho
7 [ToHsATHE O CKOPOCTH XUMHYECKOMN 1 Bbubmuotexa [JOK

pCaKknuu. IloHsaTHE O TOMOTEHHBIX 1

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TCTCPOTCHHBIX PCAKIUAX

eda

IloHATHE O XUMUYECKOM
paBHOBecHU. PAKTOPHI, BIUSIOLIUE

bubmmoteka [IOK

8 Ha CKOPOCTh XUMHUYECKON peaKkiuu https://m.edsoo.ru/00adc
U TIOJIO)KEHUE XUMUYIECKOTO 28c
paBHOBECHS
OKHUCIUTEITbHO- Bubnmorexa LIOK
9 https://m.edsoo.ru/00adca
BOCCTAHOBHTEJIbHBIE PEAKIINU de
Teopus 2NEKTPOTUTUUECKON bubnuotexa [JOK
10 nucconnann. CUIbHBIE U Cla0ble https://m.edsoo.ru/00adc
SJIEKTPOJIUTHI d68
bu6mmoreka [IOK
11 WoHHbIE ypaBHEHUS PeaKIUit https://m.edsoo.ru/00add
448
XI/IMI/I‘leCIiI/Ie CBOMCTBA KUCIIOT U ) BuGmorexa [IOK
12 OCHOBAHUII B CBETE npcanTaBneHHH https://m.edsoo.ru/00add
00 DIIEKTPOIUTHUECKOM 548
JIUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B bubnuoreka [IOK
13 CBETE MPEICTABICHHI 00 https://m.edsoo.ru/00add
NIEKTPOJIUTUYCCKON TUCCOITUAIINN 8b2
bub6nuoreka [IOK
14 [TonsiTue o ruaposu3e cosei https://m.edsoo.ru/00add
9d4
O06o01IeHne U cCUCTeMaTH3aIus bubmoreia LIOK
15 https://m.edsoo.ru/00add

3HaHUH

diz



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[Ipaktuyeckas padora Ne 1.

Bbubnuoreka [JOK

16 «PereHne 3KCcriepuMEeHTAILHBIX https://m.edsoo.ru/00add
3a1a9» bfa
Kontponsnas padota Ne2 o teme BuGmorexa [IOK

17 «OneKTpOIHTIHIeCKas https://m.edsoo.ru/00add
IMccomuanus. XUMHUUeCKHe ecO
peaknuu B pacTBOpax» T
OO0mras XxapaKTepuCTHKA TaJIOTEeHOB. bubnuorexa [JOK

18 XUMHYECKHE CBOMCTBA Ha MIPUMEpe https://m.edsoo.ru/00addf
xJiopa e2
XnopoBoaopoa. ComnsHast KUCIIOTa, bu6moreka [IOK

19 XHUMHYECKHE CBOMCTBA, MOTyUCHHE, https://m.edsoo.ru/00ade
MIPUMEHCHHE 104
[TpakTrueckas pabota Ne 2 o Teme bubnuoreka [IOK

20 «[TomyueHne COMSTHON KHUCIIOTHI, https://m.edsoo.ru/00ade
n3ydeHue e€ CBONCTBY» 348
Brlunciienus 1o ypaBHEHUIM bubnmnoreka HOK

21 XUMUYECKHX PEaKIUii, eCIIi OJIMH https://m.edsoo.ru/00ade
U3 PEareHToB JIaH B U30BITKE 488

bubnuoreka [IOK

99 OO01ast xapakTepUCTHUKA SJIEMEHTOB https://m.eds0o.ru/00ade

VIA-rpynms
64a

ATOTpOIIHBIC MOIU(UKAIIUN CEPBI.
Haxo;xlz[eﬂne cepLII[ I/I(beé ’ ’ bubmorexa HOK

23 . https://m.edsoo.ru/00ade
COCIMHEHUH B PUPOJIC. 64a
XHUMHYECKUE CBOMCTBA CEPBI —

24 CepoBoI0pO1, CTPOCHHE, bubnmoreka [JOK

¢du3nUecKkre 1 XUMHUECKUE

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



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

CBOIICTBa

802

Oxkcuppl cepbl. CepHast KUCIIOTA,

Bubnuoreka [JOK

25 (pu3nyYecKrue 1 XUMUYECKHE https://m.edsoo.ru/00adea
CBOMCTBa, MPUMEHEHUE 28
XUMHYECKUE PEAKIIUH, JIEKAIUE B
OCHOBE HpOMI)IHIJ'IfHHOFO criocoba Butnorexa LIOK

26 CONYFRHIA CCPROT RUCTOTHL https://m.edsoo.ru/00adec
XI/IMH‘—IeCKOGV?,anf{SHeHI/Ie 8a
OKpY)KaroIen CpeJIbl
COEIMHEHUSIMU CEePbI
Brruncinenue MmaccoBoy 10U bubmorexa TIOK

27 https://m.edsoo.ru/00adec
BBIXO/Ia MPOJYKTA PEaKIuu 8a
OO01as xapakTepuCcTHUKa 3JIEMEHTOB
VA-rpynmsl. A30T, bubmorexa [JOK

28 pacIpoCcTpaHeHHE B IIPUPO/IE, https://m.edsoo.ru/00adee
bU3HYEeCKUE U XUMHYECCKUE a6
CBOMCTBA
AmMuak, ero puznueckue u bubnuoreka [IOK

29 XMMHUYECKHE CBOWCTBA, TTOTyYeHUE https://m.edso0.ru/00adf0
U IpUMEHEHUe 04
[Ipaktuyeckas padora Ne 3 o reme bubmuoreka [JOK

30 «[lonyuenne ammuaka, u3y4eHue https://m.edsoo.ru/00adf1
€ro CBOMCTB» 80

N bubmuorexa [JOK

31 AsoTias KHCHOT%’ ¢€ dusiiecine i https://m.edso0.ru/00adf3
XUMHYECKHUE CBOMCTBA 06

32 Hcnonb3oBaHue HUTPATOB U COJIEN Bbu6muotexa [JOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

aAMMOHWSI B KAUeCTBE MUHEPATBHBIX
ynoopenuit. Xummudeckoe
3arps3HEHNE OKPYKAOIIEH CpelIbl
COCIMHEHUSIMH a30Ta

https://m.edso0.ru/00adf5
18

®dochop. Oxcun pochopa (V) u

bubmmoteka [IOK

33 dochopHas kucmora, GU3HIECKHE U https://m.edsoo.ru/00adf6
XHUMHYECKHAE CBOMCTBA, MOJTyICHUE 8a
Hcnons3oBanue docdaToB B Butnmnorexa LOK
34 Ka4ecTBe l\fﬂHepanBHHx https://m.edsoo.ru/00adfc
ynoOpeHuii. 3arps3HeHne 20
MIPUPOTHOM cpebl hochaTamu -
Yraepon, pacnpocTpaHeHHE B bubnuotexa [JOK
35 npupoe, Gusndeckue u https://m.edsoo.ru/00adfd
XHUMHUYECKHE CBOMCTBA 9c
Oxkcunpl yriaepoaa, ux pusndeckue
1 XUMHUYECKHE CBOMCTBA. bubnmoreka [IOK
36 DKosorndeckue mpooIeMsl, https://m.edsoo.ru/00adfe
CBSI3aHHBIE C OKCUJIOM yTJIepoia be
(V)
bubnuoreka [IOK
37 VYToBbHAs KUCIIOTA U €€ COJH https://m.edso0o.ru/00ae0
06¢
[IpakTuueckas padbota Ne 4 mo Teme
"l'i)onyquHe yrIJ)ICKI/IC.HOFO rasa. bubmorexa LIOK
38 https://m.edso0.ru/00ae0
KauectBennas peakuus Ha 976
kapOoHaT-uoH" —
[lepBoHauanbHBIE TOHATHUS 00 bubmuoreka [IOK
39 OPraHUYeCKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae0

COCAMHCHUAX yrijiepoda

S4e



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Bbubnuoreka [JOK

40 KpemHuuii 1 ero coeJuHEeHUS https://m.edsoo.ru/00ae0
80a
[TpakTuueckas padota Ne 5.
P:HI@HI/IG 3KcneI:1))HMeHTanLHHx bubnuoreia LIOK
41 . https://m.edso0.ru/00ae0
3a7a4 1o TeMe «Baxxneilimue b2
HEMETAILIBI U UX COCTUHCHHUS
KonTtponsHaas padota Ne3 o teme bubnuorexa [JOK
42 «Baxueiinne HeMETaLTbI U UX https://m.edsoo.ru/00ae0e
COEIMHEHUS» 18
OO0mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — Butnmnorexa LOK
43 MeTauioB. Merayuinueckas CBs3b U https://m.edsoo.ru/00ael
MeTaJUTHYecKasi KpUCTaTHYeCKast 036
pemérka. Gu3nyeckre CBOMCTBA —
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAIIJIOB. bubnmoreka [IOK
44 DNEeKTPOXUMHYECKUH PSiT https://m.edsoo.ru/00ael
HANPSDKEHUN METaIJIOB 156
OO1u11e crnocoObl MoJTydeHus
MeTasioB. CrmaBel. Beranciaenns bubnuoreka [IOK
45 10 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael
peaxIuii, ecu OJH U3 PEeareHTOB 156
COJICPIKHUT IPUMECH
bubnuoreka [IOK
46 [ToHsTHE O KOPPO3HH METAILIOB https://m.edsoo.ru/00ael
278
47 [IlenouyHble METAIIBI buomiorexa LIOK

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



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

4b2

OKCI/II[I)I U TUAPOKCHUBI HATPUA U

Bubnuoreka [JOK

48 https://m.edsoo.ru/00ael
KaJIus
4b2
[llenouHO3eMENBHBIE METAJIIBI — bubamorexa LOK
49 . N https://m.edsoo.ru/00ael
KaJIbLHI U MarHAN
5e8
bu6mmoreka [IOK
50 Baxueiime coeqMHEHNs KaabLys https://m.edsoo.ru/00ael
5e8
51 O000111eHE U CUCTEMATH3ALMS
3HAHWUH
JKEcTkocTh BOABI M CIOCOOKI €€ bubnmorexa LIOK
52 A https://m.edsoo.ru/00ael
YCTpaHECHHS
886
[TpakTrueckas pabota Ne 6 o Teme bubmorexa [JOK
53 "YKEcTKkOCTh BOJBI U METO/IBI €6 https://m.edsoo.ru/00aela
ycTpaHeHus" e8
bubnuorexa [IOK
54 ATIOMHHHI https://m.edsoo.ru/00aelc
64
AmoTepHbIe CBOMCTBA OKCHIA brbmorexa LIOK
MGbOTEPHBIE CBOIICTB naa u
55 p A https://m.edsoo.ru/00aelc
TUAPOKCUA
64
Bbubnuoreka [JOK
56 Keneso https://m.edsoo.ru/00ael
dse
S7 OKkcuibl, THAPOKCUIBI U COTH bubnmnoreka [JOK
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

xenesa (1) u xenesza (111)

https://m.edso0.ru/00ae3
5e6

O0001IEeHNE 1 CUCTEMATU3ALAA

bubmmoteka [IOK

58 . https://m.edsoo.ru/00ae3
3HAHUN
de8
IIpakTryeckast padora Ne 7.
p : CHIE SKC ep erTan bu6mmoreka [JOK
[IEHUE DKCIIEPUMEHTAIBLHBIX
59 P . https://m.edso0.ru/00ae3
3a7a4 no TeMe «BaxHenme des
METAJIIBI M UX COEIMHEHNSD T
Breruucienus mo ypaBHEHUSIM
XUMHUYECKHUX pEeaKLUi, €CIM OJ1H
+ DeATCHTO P . t SBEITKe A bu6moreka [JOK
n TEHTOB JIaH B U30BITKE WU
60 P s https://m.edsoo.ru/00ael
COJICPXKUT IIpUMecH. Beraucienus 750
MacCOBOM JI0JTM BBIXOJIa TIPOIyKTa
peaKiuu
61 O000111eHHE U CUCTEMATU3 AL
3HAHUHI
KonTponbHast padota Ne4 o reme
62 «Baxxnennne MeTalIbBl M UX
COEIMHEHNS
B bubnuoreka [IOK
eIlleCTBA U MaTEPHAIIBI B
63 H . p https://m.edso0.ru/00ae3f
IIOBCEIHEBHOM JKU3HU YEJIOBEKA 50
< bubnuoreka [IOK
HMHUYECKOE 3arpsA3HEeHHE
64 . p https://m.edsoo0.ru/00ae4
OKpYKaroIen CpeIbl
270
65 Ponb xumuu B periennn bubmuoreka [IOK

HKOJIOTHYECKUX MPOoOIeM

https://m.edso0.ru/00ae4
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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PesepBHbIit ypok. O600IICHHE 1

Bubnuoreka [JOK

66 N 1 https://m.edso0.ru/00ae0
cucreMarui3anysi 3HaHUn
doa
bubmmoteka [IOK
P 7| .
67 C3CPBHBIH YPOK 06061116}1“6 " 1 https://m.edsoo.ru/00adb
cucreMarui3anus 3HaHNN
33c
bu6mmoreka [IOK
P 7| .
68 e3epBHbiit ypok. Obobmenne n 1 https://m.eds00.ru/00ad9
cucreMarui3anus 3HaHUun
ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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10.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

Xumus. 8 kinacc/Pymsuruc I'.E., ®enpaman @.I°., AknmonepHoe obmectBo «M3matensctBo «IIpocBemnieHuey;

Xumus. 9 kirace/Pymsuruc I'.E., ®enpaman @.I°., AknmonepHoe odmectBo «M3matenserBo «IIpocBenicHuey;

METOANUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Pymsutuc I'.E. Xumus: 8 ki1.: yue6. mist obmeoopasosar. Yupexaeuuii / I'.E. Pymsuruc, O.I'.
®enpaman. — M.: TIpocsemienue, 2018.

Xumust: 8 KII.: 3JICKTPOHHOE TIPUIIOKEHUE K YICOHUKY.

Pymsutuc I'.E. Xumus: 9 ki.: yue6. st obmeoopasosar. Yupexaeuuii / I'.E. Pymsuruc, O.I'.

®enpamad. — M.: [Ipoceemienue, 2018.
Xumust: 9 KIL.: 3JICKTPOHHOE TIPUJIOKEHUE K YICOHUKY.
I'apa H.H. Xumust: 3amaunuk ¢ «momontaukom»: 8-9 kmacest / H.H. I'apa. — M.: TIpocBerienue.

I'apa H.H. Xumus. Pabouune nporpammel. [Ipenmernas nunus yaeobuukos I'.E. Pynsutuca, @.I.

®denpamana. 8-9 kimaccel/ H.H. I'apa. — M.: [IpocBemenue, 2019.
Pageukuii A.M. Xumus: quaaktruueckuii matepuai: 8-9 k. / A.M. Pageukwuii. — M.: TIpocseienue.
I'apa H.H. Xumus. Ypoxku: 8 xit. / H.H. I'apa. — M.: [Ipocserienue.
I'apa H.H. Xumus. Ypoxku: 9 k1. / H.H. I'apa. — M.: [Ipocserenue.

I'apa H.H. Xumus. TIporpammer o61eodpazoBarensHbIX yapexaeHuii. — M.: [Ipocsemenue, 2019

.bpeiirep JI.M., baxenoBa A.E., Xumusa 8-11 xkmaccel. Pa3BepHyroe TemaTH4ecKoe IIJIAaHUPOBAHHUE I10

yueOHukam Pymsutuca I'.E., ®enpamana @.I"., Boarorpaa, Yuurens, 2009

12.Xomuenko N.I".CoopHUK 3a71a4 U yIIPaKHEHUH 110 XUMHH.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241

_ 4 .pdf7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya podg/read_onlin
e.html? page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.
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http://www.zavuch.info/methodlib/134/
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41

[upoxuii BBIOOP 3MEKTPOHHBIX MOCOOUH MPEACTABICH B €IMHON KOJUIEKIIMU I (PPOBBIX 00pa30BaTEIbHBIX
pecypcos: http://school-collection.edu.ru/.

[Tepeuens Web-caiiToB, pekOMEHIyeMbIX I UCIIOJIb30BAHUS B pa00TE YUUTEIIMH XUMHUU:

Ne | HazBanue caiita win Conepxanue Anpec (URL)
n/u | craThu
1. | XKypuan «Xumust: ConeprkaHre HOMEPOB U aHHOTAIIUU http//www.chem.msu.su/rus/school/
METO/IUKA cTatei xKypHaia chemistry_meth/welcome.html
IPETIOIaBaHusI B
IIKOJIE»
2. | llIxonbHbie yueOHuku | Cepusi IIKOJBHBIX yaeOHMKOB 10 xumun | http://www.chem.msu.su/rus/school/
o xumuu ais 8-11 aBTOPCKOTO KoJlIeKTuBa xuMdaxa MI'Y
KJIaCCOB noj oduel pegaknueit akanemruka PAH
obmeoOpaszoBarensHo | B.B.JIynuna. [Iporpammel kyp- coB.
W IIKOJIBI [ToypouHoe€ m1aHupoBaHuUE.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Monesusie coBeThl, a3 dextHbie onbITh, | http://eqworld.ipmnet.ru/indexr.htm
XUMHYIECKHE HOBOCTH, BUPTYaIbHBIN
PENeTUTOP, KOHCYIIBTAIINH, HCTOPHSI
XUMHH
4. | C-BOOKS JlutepaTypa 1Mo XMMUHU http://c-books.narod/ru
5. | AToMbI B kpucTauiax | YueOHOE MocoOue eKaTepuHOYPrCKuX http://virlib.eunnet.net/win/
yuénbix A.C.Mocksuna u 10./1.ITanoBa | metod_materials/wm9/
6. | Mup xumuu CrpaBoyHast HH(POpPMAIIKs, HOBOCTH http://www.chem.km.ru/
HAYKU
7. | Onopubie KOHCIIEKTH | [ToypoUHbIE KOHCIIEKTHI JIIsI http://khimia.hl.ru/
110 XUMHUH KOJILHUKOB 8-11-X Ki1accoB
8. | OmbITHI 1O Omnwucanue peakiwii, potorpadumu, http://shnic.narod.ru/
HEOPraHU4eCcKOu crpaBoyHas HHPOpMaIs
XUMUH
9. | OTKpBITHII KOJUTEDK: | YUeOHMK 110 XUMUH, Tabuia http://www.chemistry.ru
XUMHUSA MenpeneeBa ¢ moapoOHOH
XapaKTEePUCTUKOH JIEMEHTOB,
UHTEPAKTUBHBIC MOJICITH, HOBOCTH,
xpectoMaTus, IHTepHeT-pecypcChl 10
XUMHH, TECThI
10 | IlepBoHauanbHbIE 3agaHus U OIBITHI HA YPOKaX XHUMHUHU B http://mww-windows-1251.edu.yar.ru
XUMHUYECKHe OHATHS | 8-M Kkiacce. CTpaHuiia cepsepa
SIpocitaBckoro 00JacTHO-TO IEHTPa
JMCTAHIIMOHHOTO 00YUYECHUS
IIKOJIbHUKOB
11. | IIkoyibHAsS XUMUS — CrpaBOYHHK U YI€OHHK 10 XUMHH. http://www.schoolchemistry.by.ru
CMPaBOYHHUK 10 XMMHUHU | [ J1aBHAsS 0COOCHHOCTD —
U aKTUBHAsI TOMOIIIb XUMKAIIBKYJISTOP, KOTOPBIH yIPOIIaeT
YUYCHUKY WA pelIeHUEe 3a/1a4 110 XUMUH
CTYJCHTY
12. | Poccuiickuii Komnekuust 5kciepuMeHTOB 10 XUMUHU http://experiment.edu.ru/catalog.asp?
00pa3oBaTesbHbIN ob_no12619
nopTan
13. | Kypc opranmueckoii | [locraHoBka ombiToB. Kitacce http://formulad4.narod.ru

xumun 3a 10-#
KJ1acc.

OpPraHMYECKUX COEAMHEHHUH,
TecTupoBanue. buorpadun
3HAMEHUTHIX YYEHBIX.
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14. | Opranuyeckas DnekTpoHHBIA yueOHUK it cpemned | http://cnit.ssau.ru/organics/
XUMHSL. IIKOJIBI.
15. | Xumust st BCex. DJeKTPOHHBINA CIPaBOYHMK 3a mojHbIA | http://www.informika.ru/text/database
kypc xumud. [Iporpammer o xumuu, | /chemy/START.html
TECTBI.
16. | Xumws. OKCIepUMEHTAIbHBIA Y4eOHUK IO http://hemi.wallst.ru/
OO0pa3zoBarenbHbIN oOmeil U HEOPraHWYECKOW XUMHH ISt
CalT I 8-11-x KIiaccoB, MpeaHa3HAYEHHBIN
IKOJIBHUKOB Kak JUIsd Ha4YaJbHOTO OOYUYCHHs, TaK M

I IOATOTOBKKU K 3K3aMCHaM B BY3.
XHUMHYECKHE CJIOBapu, OJIMMIIMAAbI I10
XUMHUH.




MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

YYEBHOE OBOPYIOBAHHUE
1.Habop xuMn4ecKnx peakTHBOB

AN N N NN T N N N N NN
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Xnopun Gapus

Hurpart cepebpa
Juxpomar aMMOHUsA
ConsiHas KucioTa

CepHas kuciora

A3OTHas KuciIoTa
AMMOHHI pOTAHUCTHIN
I'ekcarmanodeppar( 1) xamus
I'ekcarmanodeppar( 1) kamms
MypaBpuHas KUCIOTa
YkcycHas Kucinora
Kanpnii

Harpuit

Jntui

dopmanvH

Cepa

Cyxoe roprouee
KapOonat xanbius
Kap6onar meau (11)
Kap6onat HaTpus
Kap6onat xanus
['unpokapOboHaT HAaTpUs
Kap6onat Gapust
['unpokapOoHaT Kamus
Auierat HaTpus
®denondranenn
MeTunoBbIi OpaHKEBBIN
Jlakmounng

Caxapo3a

['mroko3a

Kpaxman

I'mapoxcux meau (11)
['uapokcun anroMUHUS
Oxcun meau (1)

OKcu1 aJIIOMUHUASA
Oxcup xenesa (1)
Cepus Tadamu

HasBanue KucioT u cone

HonHas cBI3b
KoBanentHas cBs3b

[IpaBuna paboThl B XMMHUYECKOH TabopaToOpuu
OcHoBHbIE TPUEMBI paOOTHI B XUMHUYECKOH J1a00opaTopuu
OO6parienue ¢ pa3IMYHBIMU BEUIECTBAMU

THunbl KPUCTATIIINYECKUX PEIIETOK

CooTHoOIlIEHHE MEXK/ly BUAAMU XUMHYECKOU CBSI3U. XUMHUUECKas CBSI3b
PacTtBOpuMOCTH COJIEl, KUCIIOT U OCHOBAaHUN B BOJE

['eHeTnueckas CBsI3b MEXKY KIIACCAMHU COCIUHEHUMN
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Okcua Maruus
Okcupg MUHKA
['munepun
Oxcupn mapranna (I1)
Hutpat anmromunns
Hutpat HaTpus
Hurpat xanus
Hutpat ammonus
Hurpar xanpuus
[MuHk (rpaHynbl)
AntoMuHU# (TpaHyIibl)
Kemneso
OptodocCdar HaTpust
['uapooprodocdar HaTpus
Cynbdar kanus
I'mapocynsgar xemnesa (11)
Cynbdar KaibIus
Cynbdar aMMOHHS
Cynbdat mapranma (11)
Cynbdar Hatpus
Cynbdar aaTroMUHHS
Cynsdat meau (11)
Cynbdar Maraus
Cynbdar xenesa (1)
IMuapocynwsdar Hatpus
Xnopua meau (11)
XJ10pu aTtOMUHUSA
XJopua HaTpUst
Xnopup xeneza (111)
XJI0pUJ Maruust
Xnopun maprania (11)
XJ10pUT aMMOHMUS
XI1opu KaJus
Cynbdut HaTpHA
Cynasdar xene3a(ll)



AN N N N NN

PactBOpHMOCTE COJIEH, KUCIIOT U OCHOBAHWM B BOJIE
PacnipocTpaHeHne aTOMOB 3JIEMEHTOB B IPUPOJIE

ATOMHBIE pasnychl 3J1€EMEHTOB 1-4 nepuoaos

[Iepuoauueckas cucrema xumudeckux snemMenToB [[.1. Menzaeneesa
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB

Crpoenue aToma yriiepoaa

DNEeKTPOIU3 B METAILITYPrun

I'maponu3 BOOHBIX paCTBOPOB COJIEH

Psn nanpskeHunil MeTaioB

OO6pazoBaHue BOJOPOIHOMN CBA3U

3. HaGop koaiexkumii

v' AmoMuHUi

v' MeTaulsl U CIIIaBbl

v MuHepabl ¥ TOPHBIE MOPOIbI
v" TloJsie3HBIE UCKOTIAEMBIE

v  YUyryH u CTallb

v U3BecTHSKU

OBOPYJIOBAHME JJIS1 IPOBEJEHMS TABOPATOPHBIX, TIPAKTHYECKHUX
PABOT, IEMOHCTPAILIMIA

4. KoMnjIeKT XHMH4Y€CKOro J1a0opaTopHOro 000pya0BaHUA

N N N N N N N N N N N N NN NN

HarpesarenbHbie mpuOopbl (COUPTOBKU)
Jlocka [uIsl CyIKy IOCY /bl

Habop nocynbl v npuHaAIeKHOCTEH 1151 IEMOHCTPAIIMOHHBIX ONBITOB
CTOJIMK NONHEMHBIHN

[TaTuB A AEMOHCTPALIMOHHBIX TPOOUPOK
[IItaTnB MeTAININYECKUN

Amnmapat (mpu0op) Tl OJTyYeHHUs Ta30B
Annapar Kunna

[TpoOupku

Kon0b1

bropeTku

Habop Tpy0oK CTEKJITHHBIX

[lITaTuBBI 17151 IPOOUPOK

[Tunetkn

[unue! TUTENbHBIE

JloeuKu jKeNe3HbIe IS CKUTAHUS
Men3ypku

Kpucrannuzatopsl

Yamku dhaphopoBbie ¢ TECTUKOM
Crakansl dapdopoBbie

CrakaHbl XUMUYECKUE

Boponku
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