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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no XMMUM Ha YpOBHE OCHOBHOT'O 00I1ero 0oO0pa3oBaHUs COCTaBJeHa Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOTO 001Iero oopa3oBanus, npeacraBieHHbx B PI'OC 00O, a Takxke Ha OCHOBE
benepabHON pabodeil MporpaMMbl BOCIIUTAHUS M C YIETOM KOHIICTIIIMH TPEIOaBaHUs
ydyeOHOTO TpenMera «XuMHUS» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanum.

[Iporpamma no xumun Ja€T NpeAcTaBiICHUE O LENX, 00IIel CTpaTeruu 00ydeHus,
BOCITUTAHUS U PA3BUTHsI OOYUYAIOIIUXCS CPEACTBAMHU YUEOHOTO MPeIMEeTa, YCTAaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJAEpPKAHUE, IMPETyCMATPUBAET pACIpPEACIIEHUE €ro Io
KJIaccaM U CTPYKTYPUPOBAHUE M0 pa3/iesilaM U TeEMaM MPOTPaMMbl IO XUMHH, OIPEIETSAET
KOJINYECTBEHHBIE U KAYECTBEHHBIE XAapAaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  M3YUYEHUS]  XMMHM  C  Y4ETOM  MEXKOPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€W, JIOTMKH Y4€OHOIrO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaroumxcsi, Onpenenser BO3MOXKHOCTH MpeIMeTa JUisl peaju3alud TpeOOBaHUU K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 0Opa30BaTelIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yJibTaTaM OOy4YEeHHs] XUMUU Ha YPOBHE
1eyeld U3ydeHus MpeaMeTa U OCHOBHBIX BUAOB YUEOHO-TIO3HABATEIBHON JEATEIIBHOCTH
00yy4aromerocs no OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

3HaHWE XUMUHU CIY>KAT OCHOBOW Juisi  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOydJaromerocsi, ero MpeaCTaBIeHU O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXHYIO POJIb
UrparT GOpMHUpPYyEMbIE XUMHUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
ABOJIIOIIMM BEIIECTB B MPHUPOJIE, O MYTIX PEIICHUS II100aNbHBIX MPOOJIEM yCTONYHBOTO
pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUUYECKOW, MUIIEBOM W SKOJOTHMYECKOU
0€30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET peaM3alli BO3MOXKHOCTEH IJIsI CaMOPa3BUTHUSL M (POPMHUPOBAHUS
KYJIbTYPBI JINYHOCTH, €€ 00111e U PyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIILUICHUSI M TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommxcsi,  HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOW  JIeATEIbHOCTH,
DKCIIEPUMEHTAJFHBIX WM HUCCJEJAOBATEILCKUX  YMEHHM, HEOOXOIMMBIX KaKk B
MTOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOM IEATEILHOCTH;

3HAKOMHUT CO CTEeIU(UKON HAYyYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO
B3IUIsSiIa HA €IUHCTBO MPUPOJABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM STallOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

Croco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K MPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE 00Opa3OBaHUE
00yJarommxcs.



JlanHble HampaBji€HUS B OOyUYEHHHM XUMHUHM O00€CIEeYMBAIOTCA CHEHU(PUKON
coJiepKaHusl y4eOHOro IpeIMeTa, KOTOPBbIN SBISETCSA MEJAarorH4ecky aganTUPOBAHHBIM
OTpakeHHeM 0a30BOW HAYKU XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOro oOmHiero oOpa3oBaHHMsl OpPUEHTHUPOBAH Ha
OCBOEHHE OOYyYalOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATHUI XUMHUH, OCHOB
HEOPraHWYECKOM XUMHUHU U HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHATHA OpPraHUYeCKOM
XUMUH.

CrpykTypa coaepxaHUs NporpaMMmbl IO XUMUU C(HOPMHUPOBAaHA Ha OCHOBE
CUCTEMHOTO0 noaxoza K e€ nyueHuro. ConepxxaHnue CKIaAbIBACTCA U3 CUCTEMBI IIOHATHI
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIM 0 XuMu4eckon peakuuu. O6e
ATU CUCTEMBI CTPYKTYPHO OpPraHU30BaHbI MO MPUHIUIY IOCIEA0BATEILHOIO Pa3BUTHA
3HAHUI HA OCHOBE TEOPETUYECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepunonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHUs O CTPOEHUU aTOMa U XUMUYECKOM CBA3U;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyeckre 3HaHUS paCCMAaTPUBAIOTCS HA OCHOBE AMITMPUYECKH MOTYUYEHHBIX U
OCMBICJIEHHBIX (JAKTOB, PAa3BUBAIOTCS IOCJIEI0BATEILHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMIOJHAS (QYHKUMU OOBSICHEHUS] W TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN MPAKTUYECKOT0 MPUMEHEHMS U MOJYyYEHUS N3y4YaeMbIX BEIIECTB.

OcBoeHue nporpaMMsbl 10 XMMUU CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHAYECKOM COCTABIIAIONIEN HAYUYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJBI,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO M METOJIaM IT03HAaHMs B Hayke. M3ydeHune
XUMHHU IPOUCXOJUT C TPUBJICUCHUEM 3HAHUN U3 paHEe U3yUEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «Pu3mnka. 7 Kiaacey.

[Ipyn u3ydyeHHH XUMUU TPOUCXOIUT (OPMHPOBAHHE 3HAHMM OCHOB XHMMHYECKOU
HAayKd Kak oOOJacCTH COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTUYECKOH JeATEIbHOCTH
YyesloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MMPOBOW KyJbTypbl. 3ajadya y4yeOHOro
npeIMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XHMUYECKUX 3HAHUM — BaKHEMIINX
(akTOB, MOHATUNA, 3aKOHOB M TEOPETUYECKUX MOJOKEHHUH, TOCTYMHBIX O000IEeHU
MHPOBO33PEHYECKOTO XapakTepa, A3blKa HAayKH, B MPUOOIIEHHH K HAYyYHBIM METOAam
MO3HAHUS TPU M3YYEHUM BEHIECTB M XHWMHUYECKHX peakuuid, B (HOPMUPOBAHUU U
pa3BUTUU TO3HABATENbHBIX YMEHUH M MX NPUMEHEHUU B Y4eOHO-IO3HABATEIbHON U
y4eOHO-UCCIIeI0BATEeIBCKON JEATEIHPHOCTA, OCBOCHUH TPABHII OE30MaCHOTO OOpaIeHus
C BEUIECTBAMU B MMOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHMH XUMUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Ba)XHOE
3HaYeHHUe MPUOOPENN TaKUe LI, KakK:



— ¢dopMHpOBaHWE WHTEJUICKTYaJIbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaAMOCTOSITEJIbHOMY TPHUHITHIO  PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUSI Ha CUCTEMATHYECKOE MPHUOOIIEHUE 00YUYaOMUXCs K
CaMOCTOSATENIbHOM TI03HABATENLHON JIESITEIbHOCTH, HAy4YHBIM METOJlaM IIO3HaHMS,
(bopMUPYIOIIMM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— o0ecrieueHue yClIoBUi, CIOCOOCTBYIOITUX MPHUOOPETEHHIO 00YUYaIOIIUMHUCS OTTBITa
pa3HOOOpa3HOW JAESATENIbHOCTH, TMO3HAaHUS M CaMOINO3HAHHUSA, KIIOYEBBIX HAaBBIKOB
(KITFOUEBBIX KOMIMETEHIMN ), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE JJIsI PA3JIMYHBIX BUOB
NEATEIIbHOCTH;

— (popMupoBanue o61Ie QyHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHCJICe YMEHUN OOBSACHSITH U OIICHUBATh SIBJICHUS OKPY>KAIOIIEro MUPa, UCIIOJIb3YS
3HaHUSA M ONBIT, MOJIyYEHHbIE NMPU M3YYECHUU XUMHUH, MPUMEHATh UX MPU PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— QopMupoBanue y oOydYaromMXcs TYMAaHHUCTHUYECKHMX OTHOUICHUH, MOHUMAaHMUS
IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKHM HSKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM JIEATENLHOCTH B IEISAX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY’KarolEel IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHUS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEro 00yUeHHUS.

OO0miee 4uClIo 4acoB, OTBEAEHHBIX JII M3YYEHUS XUMHUM Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJETIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COJEP)KAHUE OBYUEHUASA
8 KVIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. du3nMyeckue CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. (OTHOCHTENbHAs aTOMHas Macca.
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBasi 1ot XUMHYECKOTO JIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWHHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHCHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIuil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XHMHUYECKOH IMOCYIOH, ITpaBuaMu paObOTHl B JIAOOPATOPHH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHACHCAIMS BOJABI) U XUMHUYECCKUX (TOPEHHE CBEYM, MPOKATUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHUM, HaOI0eHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XWMUYECKMX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cosit meau (11),
U3y4YEeHHE CMOCOOOB pa3eNieHHss CMecei: C TOMOIIBbI0 MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONM, HaONIOJICHUE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAacChl, CO3JaHHE MOJIETCH MOJICKYT
(I1IapOCTEePKHEBBIX).

BaskHeiinue npeacTaBUTeI M HEOPraHNYECKHUX BellleCTB

Boznyx — cMech razos. CocrtaB Bo3ayxa. Kucnopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopoma B Tpupoje, (Pu3MUeckue W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxkcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHS,
DK30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxy4yeHus. KucnoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacebilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyronue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Commu. Homenknatypa cosneil. @U3M4eCKue U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYECHHE CBOWMCTB KHUCJIOpOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoOeHcTBHEe Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHEOMATEpHAJIOB),
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UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzyuyeHue B3aumopeiictBua okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTUM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad Mo Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTMHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAUU XUMUYECKHUX 3jemMeHToB. IloHsTHE O
IpYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaLIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[lepnognueckor cucteMbl XuMuyeckux 3ieMmeHToB JI. . MenneneeBa. 1lepunonst
u rpynnsl. OU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUONA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04eK aToMOB TMepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TpyNnaM U Mepuojam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJjisipHass M HEMOJSIpHAsl) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX AJIEMEHTOB. lOHHas CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
THAPOKCUJA IMHKA C pPacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mexcnpeomemnoie ceazu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 8 KJacce
OCYILIECTBJISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIudHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKONIAEMbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBo U XMMHUYECKasi peaKUMsl

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM JJIEMEHTOB B Ilepuonnueckou
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIESCTB, MO TEIJIOBOMY 3(]deKkTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHEe 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKuuu. CocraBiieHue YPaBHEHUMU
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OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3IMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3ICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IoHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pasioKeHUs, COSIUHEHUsI), PAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BakHeWlme XJIopuabl U HX
HaXOXJCHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuU4eckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckrue). XHWMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cynabdar-uoH. HaxoxneHue cepbl M €€ COCOUHEHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmas xapakrepucTuka 3jeMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
duznyeckue U XxuMudyeckue cBoicTea. Kpyroopot a3ora B mpupoae. AMMuUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, MOyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (PU3HUYEeCKUE U XMUMHYECKUE
CBOMcTBa (0OIME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M CHelUupUYECKUe).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BoJnoEMOB). docdop,
ayoTpornuele Moaupukanmuu ¢ocdopa, (uMUECKHe M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTRA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpOCTpaHEHWE B MNPUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBorictBa. Ancopbuusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMbl, CBA3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHuUs B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
rajoreHOoB M HUX COEIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHUE XHUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, IPOBEAECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WOH W HaOJIOJIeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochOpHBIX ya0OpeHUl, MoIyUYeHue,
coOupaHue, pacrno3HaBaHUE U U3Yy4YCHUE CBOMCTB aMMMaKa, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOMCTB YTJIEKMCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPHU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmoamdeckor cucreMe Xxumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHus: atoMoB. CTpOeHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUsT MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. 1. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCuasl u
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TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne mEenoYHbIX METALNIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid W KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUEeCKUEe U XUMUUYECKUE CBOMCTBA MarHusl
U Kanblius. BaxHelmve coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxaeHWe B mnpupoae. dDusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoaec. DuU3nMyecKue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIIBHBIX 3a71a4d Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUSD.

XHMUA ¥ OKpPY:KaoUas cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3el MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPAaMMBl OCHOBHOTO  OOIIETO
o0Opa3oBaHus JOCTUTalOTCS B XOJ€¢ OOyYeHHsS XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATENILHON JIESTEILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHCKIMHU
COLMOKYJIBTYPHBIMA ¥ JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, TNPHUHITHIMH B
OOIlleCTBE TMpaBWIAMU M HOPMaMHU TOBEACHUS W CIIOCOOCTBYIOT TpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATHM3AINN 00YYarOIINXCA.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYAOLIUXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TO3WTHUBHBIX IEHHOCTHBIX OpHEHTAlMA W
pacIIpeHne OmbITa e TEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpuoTHYECKOTr0 BOCTIMTAHNS:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY
U HAay9HOMY HACIEIWIO0, TIOHUMAaHHUS 3HAYCHUS XHMUYECKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIANIETh JOCTOBEPHOUW HH(MOpMAIHEH O
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMHHU,
3aWHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpPA U OOIIECTRA;

2) TPa’KIAHCKOT0 BOCTIMTAHMA:
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MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
NOJIE3HOM,  YYEOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoOLEcCe ATOW Y4eOHOM JEeATEIbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C MO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTaBIISIOIIUE
OCHOBY JIJI1 TTIOHUMAaHUsSI CYIIHOCTH HAYYHOM KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI IPHUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIC MOTHUBBI, HAMIPABJICHHBIC HA TOJIy4YEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBSCHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUIA,
MO3HABATENIbHON, MH()DOPMAIMOHHOM M YHUTATENbCKOW KyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JAOCTYNHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHIO M TIO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HWU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEPEC K MPaKTHYECKOMY M3yUCHHUIO TIpodeccrii U Tpyaa pa3audHoro poja,
YBOKECHHE K TPYyIAy M pe3yjbTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHUBUyJIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHus C YIETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenTHON MpodecCuOHaTLHOM AESTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHU,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;
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6) 3K0JI0rHYecKOro BOCIUTAHUS

HKOJIOTUYECKM LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emJie, OCHOBE €€ CylIEeCTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3uecKkoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHHUE IEHHOCTH COOIIOACHUS
IpaBuJI 6€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPY KaloIel MPUPOTHON CPeIoH, JIs TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M IMyTell WX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTaTOB BBIIEISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAyYHBbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX NMPEeAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE IEUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 0OECneunBalOT (OpMUpPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO y4eOHOMU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS! MPU OCBOCHUU
3HAHUU: PacCKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHATHUSIMH), UCIOJIb30BaTh
NOHATHUS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U ABJICHHI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbBIE CBA3UM MEXIY OOBEKTaMH H3yYEHHS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTHUBHbBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecC€ TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUM,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIIbHBIE MPEICTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas (opMmyja M ypaBHEHHE
XUMHUYECKON peaklMy — MpU PelleHuH Y4eOHO-TI03HABaTeNIbHBIX 3aJa4, ¢ YU4ETOM
ATUX MOJIENbHBIX MPEJCTABICHUN BBISBISITH U XapaKT€PU30BATh CYIIIECTBEHHbIE
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MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOIIHME  3aKOHOMEPHOCTH, IPUYUHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaueCTBE WHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (OPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMbBIX CYKICHUN;

npUOOpETEeHUE ONbITa IO TUIAHUPOBAHUIO, OpPraHU3AIMU W TPOBEJICHUIO
YYEHHUECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIHpOBaThH 000OIIECHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HH(OOpPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpEACTABICHUS, MOTyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAsl JUTepaTypa XUMHYECKOTO COJEp)KaHUSA, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPEUYMBYIO M
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWUMBIX JJIsi BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
00JaCTH  HMCMOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHGOpMaIUu U
WLTIOCTPUPOBATh pEIIaeMble 3aadydl HECIOXHBIMA CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduKi U KX KOMOMHALIUSAMY;

yMEHUE UCIIOJNb30BaTh W aHAJIM3UpOBaTh B Tpolecce Yy4YeOHOW U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CENIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpellbl.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE J1eHCTBHUS:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XOJ€ Jauaiora W (WJIH) JOUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMoill  TeMbl, (OpPMYJIUPOBAaTH CBOU  HIPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHHSI  TPEJCTABIATH  TMOJYYCHHBIE  Pe3ylbTaThl  MMO3HABATEIHHOU
NEATETLHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JelaTh MPE3EHTAIUI0
pE3yIbTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO HUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);
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yMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM M HUCCIIEOBATENBCKONM  JIEATENBHOCTH MPU  PEUICHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuuid (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JCHCTBUM, OIpEeACIeHHEe KpPUTEPUEB IO OLEHKE KadyecTBa
BEITIOJTHCHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

YMEHUE CaMOCTOSTENIbHO ONPENesITh WENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENbHBIX 33/1ad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUM TIPU BBINOJHEHUM 33JaHAA C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHMBATh COOTBETCTBUE IMOJIYYECHHOTO pe3yJibTaTa 3asBIICHHON 1IE€TH, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/IaracMble B yCIOBUH 3aJaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHMS, YMEHUS M CHOCOOBI
JneucTBul, cnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUJBI
NEATENIbHOCTH TIO0  TIOJYYEHUI0 HOBOTO 3HAHMS, €ro  HWHTEpPIpETaIHH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIy oOydenus B 8 kiiacce nmpeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECCKUX TOHSATHN: aTOM, MOJICKYJa,
XUMHYECKUIA DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Mmacca,
MaccoBast J0JsI XUMUYECKOTO DJIEMEHTA B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHCIICHUSI, XMMHUYECKasi peakmus, KIacCUPUKALUsA PEaKIUi: peaKinu
COCIIMHCHUS, PEAKIUU PAa3J0KEHUs, PEaKIMd 3aMEIICHUS, pPEeaKInuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON d(EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, PaaUyC
aToMa, XMMHYECKasi CBs3b, MOJSIPHAS W HETOJSIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIEeCTBA
(IpolLIeHTHAs! KOHIIEHTPAIUs) B PACTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHI;
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UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (HOPMYJI
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAUHEHUN I10
dbopmynaMm, BHA XUMHUYECKONH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHus B Ilepuogmyeckoi cucreme,
3aKOHOB COXPaHEHMSI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuunyio Gopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OOO3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmuue «llepuomuueckass cuctemMa Xxumudeckux osiemeHToB [ U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee YUClIo JIEKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pEaKIuu
BEIIECTB, M0 TETUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYI) MOJICKYJISIPHYIO M MOJIAPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOTO JJeMeHTa 1o Qopmylie
COEMHEHUS, MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE, IMTPOBOJNUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIHHON JEATeIIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBSA3EH — ISl U3YyUYEHUS CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHi, €eCTECTBEHHO-HAyYHbIE METObI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, IKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

18



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYION U
7abopaTopHBIM  000pYIOBaHHWEM, a TaKXKe TMpaBWjaM OOpamIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM JO0JIEM PAaCTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makMmyc, dheHondTaenH, METUIIOPAHK U JPYTHe).

K konIy oOydenus B 9 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasl peaKiysi, XUMUYecKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIE PEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJIMYECKAs), KpPUCTAINIMYECKAass pEHIETKa, KOpPpO3Usl METaJlIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOM pEaKUHWH, NPEAEIbHO JOIyCTUMAas
koHueHTpanus [IJIK Bemecrtna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHU U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHUS (GOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHII XUMHYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUSX, 3apsii MOHA M0 XUMHUYECKON (PopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomnueckoro 3akona JI. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuunyio (opmy [lepruoanueckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «mobouyHas
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noarpynma (b-rpynma)», maneie u OonbIMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TalmuIEe, ¢
YUCJIIOBBIMA  XAaPaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpejiefieHHe HUX IO DJJIGKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MCHCHHM CBOWCTB 3JIEMEHTOB M UX COCIWHCHUN B
npeaesax MaJlbIX MMEPUOIOB U TJIABHBIX TOJATPYIII C YUETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIEeCTBa,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crenudUuecKkrue XUMUYECKUE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOJATBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHCHHUH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITH YPaBHEHUS JJICKTPOJUTHYCCKON THUCCOIUAIIANA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKpaIIEHHbIC YPaBHEHUS PEaKIIMil HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIICCTBAMHU PA3IMYHBIX KIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOH MOCY 10U "
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUIO M COOUPAHHIO
ra3z000pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX paCTBOPaX HEOPTAHUUECKHUX BEILECTB;

20



IPUMEHSTH OCHOBHBIE OIEPAIlMH MBICIUTEILHOW NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHHSA —
HAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBO 4acos
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOHHbIE (HH(POBbHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMusg — BaxkHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 2 bubnnorexa [{OK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
19 BemectBa n xuMuueckue 15 bu6nmorexa LIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6 1
00 oxcuagax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 bu6nunorexa LIOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI
24 11 1 bubmuoreka [{OK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Htoro mo pazueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKuuu
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3.1

3.2

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnmmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c
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9 KVIACC

KosimyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM uugpoBbie
Ne i/m P Konrpoubnbie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnuorexa [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 6 bubnuorexa LIOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX Eub OK
2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 1 2 nommorexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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Hroro no pazneny 25
Pa3znea 3. MeTa/uIbI M MX COeIUHEHUS
. bu6mmoreka [IOK
31 Obmpe croficTsa MeTaIIoB 4 https://m.eds00.ru/7f41a636
bubmuoreka [JOK
2 B I 1
3 AKHEHUIIINE METAJUIBI U UX COEIUHEHU 6 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BerntecTtBa 1 MaTepuabl B )KU3HU YEJIOBEKA 3 bubmaorexa LJOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 Bubmorexa ITOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IVTAHUPOBAHUE 8 KJIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne uudgposbie
Tema ypoka Kontpoabubie  IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 [Ipenmer xumuu. Poiap XxuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuiia paboTbl
3 B JIa0OpaTOpHH U IPUEMBI 0OpaILICHHS C 1 1 bubmorexa [JOK
patop P pat https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MTOBAPEHHOMN 1 1 bubmmorexa [JOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 A 1
TOMPIH MOJICKY IRt https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CII0KHBIEC BEIIECTBA 1 bubmorexa [JOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MONCKYIISIPHOE YUCHHE 1 bubmorexa HOK
yIp y https://m.edsoo.ru/ff0d2d50
10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6nmoreka [JOK
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Xumunyeckas popmyia. BaieHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

OTHOcHuTeNnbHasA aTOMHAas Macca.

https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK

11
OtHocUTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XUMHWYECKOT0 3JIEMEHTa B bubmuorexa [JOK
COCITMHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosib. Mossipaast bubmuorexa [JOK
Macca https://m.edso0.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brrunciienust kommuecTBa, MacChl BEIIECTBA 10 bubnuoteka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMHUUECKUX peakinui
18 (coe I/IHq;HI/H[H a3JI0KECHUS 3a1\IZe elims[ bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0eHue u Bubmmorexa LIOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alusl 3HaHUH
20 Konrtponsnas padora Nel no teme «Bermecta bubnnoreka [JOK
U XUMUYECKUE PEAKLIU) https://m.edso0.ru/ff0d4290
Bo3agyx — cMmech razos. Cocras Bo3ayxa.
bu6mmorexa [IOK
21 Kucnopon — aneMeHT 1 pocToe BEeIecTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusnueckre U XUMHUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliMy OKUCIIEHUSI, TOPEHUE) bubmmorexa LIOK
poJia \peaitt > TOPEHIE). https://m.edso0.ru/ff0d4614
[TonsTre 06 okcuaax
CriocoObI 1moJTyueH s KHCIOPoaa B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTOpHIL 1 TIp ‘ https://m edso0.ru/ff0d497a
[TpumeHnenue kucnopoa
TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,
24 MOHATHE O TEPMOXHUMUYECKOM YPAaBHCHUU bubmmorexa LOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U DHJOTEPMUUYCCKHUX PEAKIUIX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHUE BO3]IyXa, CIIOCOOBI €r0 bubmorexa LHOK
P v, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITony4yenue u coOMpaHue KHCIOpoaa bubmmorexa [JOK
Y . p pOAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — »35eMeHT 1 IpocToe BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
98 dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
29 IT
OFFITHE O KHEJOTax 1 cobx https://m.edsoo0.ru/ff0d50d2
30 Crioco0b! TToTy4YeHusT BOAOPO/Ia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «ITony4yenue u coOnpanue BoAOpOIa bubmmorexa [JOK
' P AOPOAA, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 00bEM ra3oB. 3ak0H ABOTaIpPO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e
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Brranciaenus 06'béMa, KOJIMYECTBA BCIIECTBA

33 rasa I10 €ro U3BECTHOMY KOJIHUYECTB bubmorexa LOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00bEMY
Brrurcnenus 00bEMOB Ta30B 10 ypaBHEHHUIO
34 €aKIM1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
PeaKIin Ha https://m.eds00.ru/ff0d5708
OTHOIIIEHUI ra30B
35 dusnyeckre 1 XMMUYECKHE CBOMCTBA BOJIBI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHOBaHuM. [ToHsATHE 00 HHAMKATOpaX httos://m.edsoo.ru/ff0d50e2
Bona kak pactBoputess. HachileHHbIe 1
37 HEHACHIIIEHHBIE pACTBOPBL. MaccoBas 101 bubmorexa LIOK
= PactBOphL a https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBieHne pacTBOPOB C OINPEACIEHHON bubmorexa HOK
p . . p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaLIUs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmiorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHUYECKHE CBOWCTBA bubmuorexa [IOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK

29



HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue U XuMHUYECKUE CBOWCTBA KUCIIOT bubmmorexa LIOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmoreka [JOK
MOJYy4YEeHUS, XAMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAJIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN
B H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHHM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xmlinqecxnx JJIEMEHTOB ?IOHﬂTHe 0 rpymnmnax bubmmorexa [TOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cUCTeMa XMMHYecKux 3nmeMeHToB /[, 1 bubmmorexa [OK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepwosl, TPYIIIIEL, 11O TITTBI bubmorexa HOK
P > TPYIHBL TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuorexa [JOK
N3oronst https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
. bubmuorexa [JOK
55 anemeHToB [lepuoauyeckoit cuctemsr /. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECCKOI'0 3JIEMCHTA I10

N bu6mmoreka [IOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa aJis
57 a3BUTHS HAyKH H npaktuku. 1. 1 bubmorexa [JOK
P y . p . e https://m.edsoo.ru/00ada96e
MeHpeneeB — y4€HbIN, IEAAror U rpakIaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 n
OHHAA XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanieHTHAS 11OJIIpHAS XUMUYECKAS CBSI3b bubnmorexa LOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHAS HEONApHAS XUMUUYECKAs CBI3b bubnmorexa LOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TCHCHb ORHCCHHA https://m.edsoo.ru/00adae28
63 OKUCIIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmmorexa [IOK
peaxi https://m.edsoo.ru/00adb076
64 OKUCINTENIN U BOCCTAHOBUTEIN bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue bubnmnoreka [JOK
aToMa. XuUMHUYECKas CBI3b)» https://m.edsoo.ru/00adb486
66 O06o011eHne U cucTeMaTU3alus 3HaHUH bubmmoreka [IOK
CBOICTBA KHUCJIIOT. https://m.edsoo.ru/00adb33c
67 O0001IeHne 1 cUCTEMaTU3AINS 3HAHWI bu6mmorekxa [IOK
CBOICTBa OCHOBAHUI. https://m.edsoo.ru/00ad9cb?
68 O06o01IeHre 1 cucTeMaTH3aIis 3HaHUH ; bubmuorexa [JOK

CBOICTBA COJIEH.

https://m.edsoo.ru/ff0d61c6
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OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 6
9 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 CHUCTEMA XMMHYECKHX dy1eMeHTOoB /[, 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX 1 brbmmorexa [IOK
P P https://m.edsoo.ru/00adb6b6
02 (i(0):
3 Knaccudukanus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «IloBTOpEHUE U yriIyOieHHEe 3HaHU 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca»
6 Knaccudukanys XuMHUECKUX peaklui Mo 1 bu6muoreka [JOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XUMHUYECKOUN peaKIuu. 1 bubnuorexa [JOK
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[ToHsATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peaKIusix

IloHsTHE O XUMHUYECKOM PaBHOBECCHHU.
(DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH

https://m.edsoo.ru/00adbe9a

bubnunorexa LIOK

8
XUMHYECKON PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunoreka LIOK
peakuuun https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [IOK
10
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Honnrle ypaBHEHUS peakIinn bubnnorexa [IOK
yp peaxdl https://m.edsoo.ru/00add448
XUMHUUECKHE CBOMCTBA KUCIOT U OCHOBAHUIA
12 B CBETE IIPEICTABICHUN 00 bubmorexa LIOK
ped . https://m.edsoo.ru/00add5d8
AIEKTPOJUTHYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIe B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHUYECKON bubnnorexa [TOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLMAIIAN
14 ITonsTre o TUAPOJIM3E CcOJIeH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
15 O00011IeHIE U CUCTEMATH3AIIU 3HAHUI
i . https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Perenue bubmuoreka [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4)» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALINS bubmmorexa TIOK
p A AT https://m.edsoo.ru/00addec0
XUMHUYECKUE PEeaKIIMH B PACTBOPAX»
18 OO6m1ast XxapakTepruCTHKA TaJOTeHOB. bubnuotexa [JOK
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XUMUYEeCKHE CBOMCTBA Ha MPUMEPE XJIOpa

XinopoBogopo. ColisiHast KUCTIOTA,

https://m.edsoo.ru/00addfe2

19 XUMUYECKHUE CBOWCTBA, IMOTYyYEHUE bubmmorexa [JOK
> oMY ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonmydeHnue consiHOM KUCIOTHI, U3yUCHHE €€ bubmmorexa [JOK
. y - 1Y https://m.edsoo.ru/00ade348
CBOMCTBY»
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX
21 €aKIUH, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [JOK
p ’ p https://m.edsoo.ru/00ade488
n30BITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnnorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.
23 Haxox(I;eHHe cephl Hq;é coezu/IHeI;H/Iﬁ B buGnuorexa [IOK
p ; https://m.edsoo.ru/00ade64a
npupoe. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBopaopo, cTpoeHue, hu3ndeckue u bubnnorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepbl. CepHas KHCIOTa, (PU3HUECKUE bubnnorexa [JOK
1 XMMHYECKHUE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKIli, JIekKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bu6muoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIel CpeIbl COeTUHEHUSIMHU CEPhI
97 Brruncienne MaccoBOM TOJIH BEIXO4a but6mmoreka [IOK
MPOAYKTA pEeaKIUu https://m.edsoo.ru/00adec8a
OO6m1ast xapakTeprucTrKa 3J1IeMEeHTOB V A-
bu6nmnorexa LIOK
28 rpynnsl. A30T, pacipocTpaHeHHE B IPUPOJIE,

¢bu3nyeckrue 1 XuMHUYeCKHe CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMI/IaK, €ro (1)I/I3I/I‘ICCKI/IC 1 XUMHWYECCKUEC

bu6nmoreka [IOK

29
CBOMCTBA, IIOJIy4YCHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «Ilonyyenune aMMuaka, U3y4eHHUe ero bubmmorexa LIOK

o 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, € Gu3ndeckue u bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHHSI

32 B KaUECTBE MUHEPATBHBIX YIOOPECHUH. bubnnoreka [JOK
XHMMHMUYECKOE 3arpsAI3HEHUE OKPYKaAIOLIEH https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
®ochop. Oxcun docdopa (V) u pochopnas

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPaAJIbHBIX zlq())6 (EHI/II\/'I 3arps3HeHue bubnmorexa HOK
PEILIBIR YACOPEHI. ST https://m.eds00.ru/00adfc20
IPUPOJHOM cpenbl hocdaramu

35 Yraepon, pacipocTpaHEHHE B TPUPOJIE, bubmuoreka [IOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux GU3nIecKue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bubnmorexa LIOK
po0JIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
(V)

but6mmoreka [IOK
37 VYronbHas KUCIIOTa U €€ CONH
https://m.edso0.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
| bu6nunorexa LIOK
38 [Tomyuenne yriekucioro rasa.

KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

https://m.edso0.ru/00ae027¢
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39 [TepBoHavaIbHBIC TOHATHS 00 OPTAHUYECKUX bubnmnoreka HOK
BEILIECTBAX KaK O COEAMHEHUSAX Yriepoaa https://m.edsoo.ru/00ae054e

40 KpemHuwii u ero coequHeHus Bubmaorexa ITOK

https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue
41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmorexa LOK
. https://m.edsoo.ru/00ae0bf2
«Baxxnenme HeMeTaIbl ¥ KX COSTMHEHUS

42 KonTponbnas padora Ne3 no teme Bbu6mmoteka [JOK
«Baxkueuniime HeMETAJUIBI U UX COEOIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakTepruCcTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. GuU3nUecKue CBOMCTBA METAIIIOB
XUMHUYECKHE CBONCTBA METAJITIOB.

44 DNEKTPOXUMHUECKUN Psiji HAlpsKEHUN bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METAIIJIOB
Oo1u11e crnocoObl MOTYyYEHHs METAILIOB.

45 CrnnaBel. Beruncnenus no ypaBHEHUAM bubmuoreka [IOK
XUMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COJIEPIKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB brbmmorexa [IOK

https://m.edsoo.ru/00ae1278
bubnunorexa LIOK

47 [enormbte MeTabI https://m.edsoo.ru/00ae14b2

48 OXCcHIBI U THIIPOKCH]IBI HATPHS U KU bubmorexa [JOK

https://m.edsoo.ru/00ae14b2

49 [lemouHO3eMeNbHBIC METAIIIBI — KAJIbIHA 1 bubmuoreka [JOK

MarHum

https://m.edso0.ru/00ae15e8
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bubnuoreka [IOK

50 BaxcHeHuIue coe/MHeHMs KabIHs https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U CHCTeMaTU3alus 3HAHUN
N " bubmuorexa [JOK
52 JKécTkocTh BOJIBI M CTIOCOOBI €€ yCTPaHECHHS https://m.e dsog)l.ru 100261886
53 [IpakTrueckas padota Ne 6 o Teme bubnmnoreka HOK
"YKEcTkoCTh BOABI M METOIbI €€ yCTpaHEHUs" https://m.edsoo.ru/00aelae8
. bubmmoreka [JOK
>4 AJroMHHHH https://m.edsol_.lru/Oanlc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuipokcu sl u conu xenesa (1) u bubmmoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o001IeHre U CHCTeMAaTH3aINs 3HAHUN
ITpakTruyeckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTANBHBIX 33724 0 TeMe bbmmorexa [TOK
«BaxkHelime MeTauIbl U UX COSIMHEHHSD) hitgs.//m.edsoo.ruf00as3ded
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIUH, €CITU OJTUH M3 PEarcHTOB JIaH B
60 i36LIHTKe WIH cozlllepxcHTI;pHMecn. " bubnmorera LHOK
Brrurcnenus MaccoBoil 1011 BEIXOAA nttps://m.d00.1/002e1750
MPOJYKTa peakiuu
61 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN
62 KonrtponbHast padora Ne4 o reme
«BakHelme MeTauIbl U UX COSIMHEHHSD)
63 BemiectBa 1 Matepuanbl B MIOBCEIHEBHOM bubnmoreka [JOK
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JKHU3HHU 4YC€JIOBCKa

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH 1 bubmmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp Xxumuu B pelIeHnN 9KOJIOTHYECKHUX 1 bubmuoreka [JOK
pooem https://m.edsoo.ru/00ae4270
66 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 bub6nmoreka [IOK
o0111e CBOMCTBA METAJIOB. https://m.edsoo.ru/00ae0d0a
67 O06o01IeHre U CUCTEMAaTH3al|sl 3HAHHIA 1 bubnuorexa [JOK
o0111e CBOMCTBA HEMETAJIOB. https://m.edsoo.ru/00adb33c
O06o001IeHrEe U CUCTEMAaTH3aI|sl 3HAHHIMA
68 POJIb XUMHH B XO3SICTBCHHOM JIEATEILHOCTH 1 bubnnorexa [JOK
https://m.edsoo.ru/00ad9ch2
YyeJIoBeKa.
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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