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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMUM Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeiIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpaszoBanus, mnpencraBieHHbIXx B @I'OC OOO, a takke Ha OCHOBE (QenepanbHON pabodeit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHIOCHIIUW IMPETIoAaBaHUA y‘-Ie6HOI“O npeamMera «XuMus» B
oOpa3oBaTeNbHBIX opranm3anusx Poccuiickoit enepammm.

[Iporpamma mo XuMuM JaéT TpPEACTAaBICHHE O WENsAX, OOmeill crparermu OOydeHwUs,
BOCIIMTAHUS W pa3sBUTHA OOYYAIOIIUXCS CPEACTBaMHU y4eOHOTO TMpeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJepKaHUe, MPEAyCMaTPUBACT paclpelesieHHe €ro 1o Kiaccam |
CTPYKTYPUPOBAHUC IO pa3aciiaM U TEMaM IPOrpaMmbl IO XUMHHU, ONPCACTIACT KOJIUUCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKU COIACPIKAHHA, PCKOMCHAYCMYIO IMOCICAOBATCIIBHOCTD H3YUYCHUSA
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH yueOHOTro mpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4alomMXCcs, ONPEACsieT BO3MOKHOCTH MPEaMeTa Ui peau3aliu
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHONH NPOTpaMMBbl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ylbTaTaM 00ydeHHUs: XMMHUH Ha YPOBHE
Heﬂeﬁ HU3Yy4CHHUA TMPEAMETa ©W  OCHOBHBIX BHJOB y‘Ie6HO-H03HaBaTeHBHOI71 JACATCIIBHOCTH
00yJaroIerocs Mo OCBOCHUIO y4eOHOTO COACPKAHUS.

3HaHWE XUMHH CIIY)XUT OCHOBOH UIsi ()OPMHPOBAHUS MHPOBO33PEHHS O00YJaroOmIEerocs, ero
MIPE/ICTaBICHU O MaTepualbHOM E€IUHCTBE MHUpPA, BAKHYIO POJIb UIPalOT (HOpMUpYEMBbIE XUMHUEN
MPEACTABJICHUA O B3aMMOIIPEBPALICHUAX ODHEPTHUU U 00 OBOJIIOLMH BCUICCTB B IPHUPOAC, O IMyTAX
peuieHus THOOANbHBIX MPOOJIEM  YCTOWYMBOIO  PAa3BUTUSL  YEJIOBEYECTBA —  CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOM 0€3011aCHOCTH, TPOOIIEM 3paBOOXpaHCHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealv3alli BO3MOXKHOCTEH NIl caMOpa3BUTUS M (POPMHUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel 1 QYHKIIMOHATILHON TPaMOTHOCTH,

BHOCHUT BKJIJ B (DOPMHPOBAHKE MBINIJIEHUS W TBOPUYECKHX CIOCOOHOCTEHW OOydarommxcs,
HAaBBIKOB  HMX  CAMOCTOSITENILHOM  y4yeOHOW  JEATEeIbHOCTH,  DKCIEPUMEHTAIbHBIX u
UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KaK B IIOBCEJIHEBHOM KHM3HH, TaKk MU B
npodeccuoHalbHOM 1eATENbHOCTH;

3HAKOMHUT CO CENU(PUKON HAYYHOTO MBIIUICHHUS, 3aK/IaIbIBAET OCHOBBI LIEJIOCTHOIO B3IJIsAa
Ha EIMHCTBO MPUPOJBl W YEJOBEKa, SBISIETCS OTBETCTBEHHBIM JTaroM B (opMHpPOBaAHUH
€CTECTBEHHO--HAYYHOU IrPaMOTHOCTH 00YUYaIOLIUXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K  €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOAE, K UYEIOBEKY, BHOCHT CBOW BKJIaJ B OKOJOrHYeCcKoe 0Opa3oBaHuE
oOyuaronuxcs.

JlanHple HampaBiieHHs B OOy4eHUM XHMHH OOECHeurBaIOTCS CHEHU(PHUKON Ccolep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MEeJaroruuecky aJarnTUPOBAHHBIM OTpa)KeHHEM 0a30BOM
HayK{ XMMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHI.

Kypc xumumM Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHMsS OPHEHTHUPOBAaH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMbl MEPBOHAYAIBHBIX MOHATHH XMMHHM, OCHOB HEOPraHWYECKOH XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4YecKO XUMHH.

CrpykTypa cojepxkaHHs NPOTrpaMMBbl MO XMMHU C(HOPMUpOBaHAa Ha OCHOBE CHCTEMHOIO
nonxona kK e€ miyueHuro. CojepikaHue CKIAAbIBaeTCs M3 CHCTEMBI IMOHATUH O XUMHYECKOM
SJIEMEHTE U BEIECTBE M CUCTEMBbI MOHATHN 0 XUMUYEeCKOH peakiuuu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpraHM30BaHbl 110 NPHUHIMILY IOCIEA0BATEIBHOIO PAa3BUTHS 3HAHUNW HAa OCHOBE TEOPETUYECKUX
IIPEICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona Jl. . MeHieneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4YEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3U;

— IPEJCTABIEHUN 00 3JIEKTPOJUTHUECKON AUCCOIMAlUY BELIECTB B pacTBOpax.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCd Ha OCHOBE SMIIMPUYECKU TOJIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEJOBATEIBLHO OT OJHOTO YPOBHS K APYroMmy, BBIIOJHSSA
GyHKIMU OOBSCHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOSHHSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUSI U TIOJYUEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl IO XUMHH CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTABIIIONIEM HAy4YHOM KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOW IIPUPOIBI,
LIEHHOCTHOTO OTHOIIEHMsI K HAyYHOMY 3HAHHUIO M METOJaM IO3HaHMs B Hayke. V3ydeHue xumuun
MIPOUCXOJUT C MPUBJICYCHUEM 3HAHUUN U3 paHEe M3YYEHHBIX y4EOHBIX IpeaMeToB: «OKpyxKarouuil
MHup», «buosorus. 5—7 kiacce» n «Pu3nka. 7 Kiacey.

[Ipn m3ydyeHUn XUMUU MPOUCXOTUT (POpPMUPOBAHHE 3HAHUN OCHOB XMMHMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YEJIOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpbl. 3ajada y4eOHOTro mpeaMeTa COCTOUT B (OpPMHUPOBAHUU
CUCTEMbl XMMMYECKUX 3HAHUM — Ba)KHEHIIMX (aAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JOCTYNMHBIX O000OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKH, B
MPHUOOIIEHNH K HayYHbIM METOJIaM IMO3HAHUS MPU M3YyYEHHH BEIIECTB M XUMUYECKUX peakiui, B
(GopMHUpPOBaHMM U PpaA3BUTHUM [O3HABATENbHBIX YMEHMM W HMX MNPUMEHEHUHM B Yy4eOHO-
MIO3HABATENbHON M y4eOHO-HCCIIEOBATENbCKOM NEATENbHOCTH, OCBOCHUU IpaBHJ 0€3011aCHOrO
oOpaleHHs ¢ BEIECTBAMU B [IOBCEHEBHOM KHU3HH.

IIpy wm3yuyeHMM XMMUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHMs BAXKHOE 3HAUYEHUE
MpUOOpENTH TaKue IENH, KaK:

— (hopMHUpOBaHNE HHTEIUICKTYaJbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IIPUHATHUIO pelIeHUH, CHOCOOHON allanTUPOBATHCS K OBICTPO
MEHSIOIUMCS YCIOBUAM JKU3HU;

— HaNpaBJIEHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YecKoe MpHOOIIeHHe OO0ydJarouuxcs K
CaMOCTOSATEJILHON MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbIM METOJaM MO3HaHUs, (GOopMUpPYIOIIUM
MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEHN K XMMUU;

— ofecrieyeHue YCIOBUHM, CHOCOOCTBYIOUIMX HPUOOPETEHUI0 OO0YyYaroUIMMHCSA —OIbITa
pa3sHOOOpa3HON JeATETbHOCTH, MO3HAHMS U CaMOIO3HAHHUSA, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIIbHOE 3HaYeHUE JUIsl Pa3InYHbIX BUIOB JEATEIbHOCTH;

— (opMmupoBaHue oOuiel (QyHKIMOHAIBHOM M €CTECTBEHHO-HAy4HON I'paMOTHOCTH, B TOM
quciae yMEHUI OOBSCHATH M OLIEHUBATh SIBJICHUS OKPYKAIOIIEr0 MUPA, UCHOJb3Ys 3HAHUS U OIIBIT,
MIOJTy4EHHBIE NTPH U3YUYEHUU XUMHUH, IPUMEHATh UX MIPH PEIIeHUH IPOOIeM B MOBCEIHEBHOMN )XKU3HU
U TPYZIOBOH JIEATENbHOCTH;

— (opMupoBaHue y 0OydaroIIMXCsl T'YMaHUCTUYECKUX OTHOILICHWH, MOHMMaHHs II€HHOCTHU
XMUMUYECKUX 3HAHUU I BBIPAOOTKH SKOJIOTUYECKH IIeIecCO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LENSIX COXPAHEHHs CBOErO 3J0POBbs M OKpYXKAlOLIEW NpPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha
OCHOBE YCBOEHUS OOIIEUeIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Mpoduis u
HaNpaBJICHHOCTHU JalbHEUIIEro o0ydeHus.



OO1miee 4MCcIO 4YacoB, OTBEACHHBIX JUIA M3YyYCHHS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBiser 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenw), B 9 kimacce — 68
4acoB (2 yaca B HEJIEI0).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBOoHa4Ya/IbHBbIE XMMHYECKHE TOHSTHUS

[Ipenmer xumuun. Posib XUMUM B )KM3HH YEJIOBEKA. XMUMUS B CUCTEME HayK. Telia 1 BelecTBa.
dusnyecKre CBOMCTBA BEIIECTB. ATperaTHOE COCTOsiHuE BeliecTB. [IoHsITHE O METO1aX TO3HAHUS B
xumud. YucTteie BemecTBa U cMecr. CriocoObl pa3/ielicHus] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE deMeHThl. CUMBOJIBI XUMHUYECKHX AJIeMeHTOB. [IpocThie
Y CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas popmyna. BaleHTHOCThP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHas aTomHass Macca. OTHOCHUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 10J1s1 XHMHUECKOTO 2JIEMEHTA B COSAMHEHHH.

KonnuectBo BemectBa. Mosib. MosisspHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacCChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTMHEHUM.

dusnyeckue W XUMHUUYECKHE SIBIICHHMsS. XHUMHYECKas peakius U e€ Npu3HaAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHMEe ypaBHeHUs. Kiaccudukanus XUMHUUYECKHX PEaKIHi
(coenuHeHws, pas3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TOCYAOW, TpaBUjaMu palboThl B J1a0OpaTOpuu W TMpUEMaMU
oOpareHuss ¢ J1abopaTOpHBIM OOOPYAOBaHWEM, HM3YUYCHHE W ONHCaHUE (PU3MUECKUX CBONCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HabOmoneHne (Gu3ndeckux (MIaBjIeHHE BOCKA, TasHHUE JIbJA,
pacThpaHue caxapa B CTYNKE, KAIEHHWE M KOHIEHCALUS BOJbI) U XMMHUYECKHX (TOpEHHE CBEYH,
MPOKaJUBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KUCIOTOW) SIBJICHUH, HAOMIOICHUE U
OTHCAaHHE MPU3HAKOB MPOTEKaHUsS XUMHUYECKHX peakiuil (pas3jio’keHue caxapa, B3aUMOJICHCTBHE
CEpHOM KHCIOTBI C XJIOpHAOM Oapus, pasnoxkenue ruapokcuaa meau (I1) nmpu HarpeBanwmwy,
B3auMOJICCTBUE kene3a ¢ pactBopoM coiu meau (II), m3ydenune cnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (UIbTpPOBaHHUE, BBIMAPUBAHUE, AUCTUIULSLIUSA, XpoMaTorpadus, MpoBeIcHHE
OUMCTKA TIOBapEHHOM coyiu, HAOJIOJACHHE U OIMCAaHUE pe3yJbTaTOB MPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3JaHNE MOJIeJIel MOJIeKy (IIapOCTEPKHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3gyx — cmecp razoB. CocraB Bo3nyxa. Kuciopon — 31eMEHT M NMpPOCTOE BEILIECTBO.
Haxoxpaenue kucimopoaa B mpupoje, Gu3nyecKue U XUMHUYECKHE CBOMCTBA (peakiUu TOPEHHUS).
Oxcugpl. Ilpumenenue kucnopona. CrnocoObl TMOJNy4eHHS KHCIOpoAa B JabopaTopuu U
npoMelieHHocTu. KpyroBopot kuciopona B mpupoje. O30H — amioTpornHas MOAUQPHUKAIISL
KHCJIOPO/1a.

TermoBoit sddekr XuMHUUeCKOW peakiuH, TEPMOXMMHUYECKHE ypaBHEHUS, DJK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yrojdb U METaH. 3arpsA3HEHUE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemecTBo. Haxoxaenue Boiopoaa B mpupoje, GU3nIecKue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOOBI oTy4deHus. KucmoTsl 1 comm.

MonsipHblii 00bEM ra30B. PacyéTel Mo XUMHUYECKUM ypaBHEHUSM.

®usnyeckue cBoiMcTBa BoAbl. Boma kak pacrBoputens. PactBopel. HacellieHHbIE U
HEHACBIIIEHHbIE PaCTBOPHL. PacTBOpUMOCTH BelIecTB B BoJe. MaccoBasi 107151 BELECTBA B paCTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHus. Poib pacTBOpPOB B HPHUPOJE UM B KU3HHU UEIOBEKA.
KpyroBopoT BoibI B mpupojie. 3arpsisHeHHe NpUPOIHBIX BOJI. OXpaHa U OYUCTKA MPUPOTHBIX BOJL.



Knaccudukarnuss Heopranmdeckux coemuHeHuil. Oxcunabl. Kiaccudukanus OKCHIIOB:
cojeoOpa3ymomie (OCHOBHBIC, KUCIOTHBIE, aM(poTepHble) n HecosneoOpasytomue. Homenkiarypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [losrydeHne okcuaoB.

OcHoBanmsi. Krnaccudukanuss OCHOBaHWN: TIETOYM ¥ HEPACTBOPHUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHmii. Pu3ndeckue M XUMHUYECKHE CBOMCTBAa OCHOBaHuMW. [lomyuenue
OCHOBAHMM.

Kucnotel. Knaccugpukanus kucnor. Homenknarypa kucioT. Pusndeckne U XUMHUYECKHE
cBoiicTBa kuciot. Psag akruBHoctu metamuioB H. H. bekerosa. Ilosmydenune kucior.

Comu. Homenknatypa cosieli. ®dusznueckue M XUMHUUYecKue cBoiicTBa coseil. Ilomydenue
COJIEH.

['eneTnyeckas CBSI3b MEXKIy KilacCaMU HEOPTaHWYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJICIICHUE COJIEPKaHUs KUCIopoJa B BO3JyXe, MOJydeHHE, coOupaHue,
pacro3HaBaHUE W W3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIOJEHHE B3aMMOJICUCTBHUS BEIIECTB C
KHCJIOPOJIOM W YCIIOBUSI BO3HWKHOBEHHUS W TIPEKpalleHHs TopeHus (mokapa), 03HAKOMJIEHHE C
o0pasramMu OKCHJIOB M ONTMCAHNE X CBOMCTB, MOJy4YeHUE, COOMpaHue, paCliO3HABAHKUE U H3yUeHUE
CBOMCTB BOjOpojaa (TopeHue), B3amMojeicTBue Bogopoda ¢ okcuaoM wmemu (I1) (Bo3amoxHO
WCIIOJIb30BAHUE BUJICOMATEPHAIIOB), HAOMIOJACHUE OOpa3IOB BEMIECTB KOJWYECTBOM 1 MOJIb,
HccleoBaHUE OCOOCHHOCTEW  pAacTBOPEHUS  BEHIECTB C  PA3IUYHOM  PaCTBOPUMOCTHBIO,
IIPUTOTOBJIEHUE pPACTBOPOB C ONPENEIEHHON MacCOBOM [J0JIEM pPACTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HAaTpUeM | KaibldeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUANIOB), HCCIEIOBAaHUE OOpa3lloB HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOMoIeHNe M3MEHEHUs OKPAacKH HWHAMKATOPOB B pAcTBOpax KHUCIOT U IIeJIouel, H3ydeHHe
B3auMoeiicTBus okcuna meau (II) ¢ pactBopom cepHO¥ KHCIIOTBI, KUCJIOT C METAJNIAMHU, PEAKITUN
HEWTpaIN3alny, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAaHH, BEITECHEHUE OJHOTO METalIa APYTUM U3
pacTBOpa COJM, PEIIEHUE OKCIEPUMEHTAIBHBIX 3aJad 1o TeMme «BaxHelmme Kiaccsl
HEOPraHUYECKNX COCAMHEHUIN.

Iepuonuveckuii 3axkon u Ilepuoguyeckasi cucrema xumMudeckux 3jemenros /[, H.
MenpgeseeBa. Ctpoenne atoMoB. XUMH4YeCKasi CBA3b. OKHCIUTENIbHO-BOCCTAHOBHUTEIbHbIEC
peakuuu

[lepBbie MOMBITKK KJIACCU(PUKAIUU XUMUYECKHX 3JeMEeHTOB. [loHATHE O rpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbIE METAIUIbl, TAJIOT€Hbl, HHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHBIE OKCUIBI U TUAPOKCH/IBI.

Ilepuomuueckuit 3akoH. llepuommdeckass cucTemMa XuMHYeckux 3nemeHtoB J[. U
MenneneeBa. KopoTkonepuoanas wu uHHONepuodHas ¢opmel Ilepuonnyeckoil cucTeMsl
xumudeckux anemeHtoB J[. M. MengaeneeBa. Ilepuonpr u rpynnbl. ®Dusndeckuil  cMbIC
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
obomouek atomoB mepBeix 20 xumuyeckux osiemeHTOB llepuoanyeckoit cucremsr JI. .
MenneneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JEMEHTa MO €ro mnojoxkeHutro B Ilepmomnueckoit
cucteme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUsI pajuyca aTOMOB XMMHMUYECKHX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MepUoam.

3nauenue [lepuonnueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUYECKUX AJIIEMEHTOB IS
pa3BuTUsA HayKku U npaktuku. [. M. Mennenees — yd€Hblil U rpaXkJaHuH.



Xumuueckas CBSI3b. KoBanenthas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIILHOCTh XUMHUUECKHUX AJIeMEHTOB. MIOHHAsI CBSI3b.

Crenenb okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl okucieHus
" BoccTaHOBIICHUS. OKHUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

M3y4eHHe 00pa3loB BEIIECTB METAIOB U HEMETAIIOB, B3aMMOJICHCTBHE THAPOKCUAA ITUHKA
C pacTBOpaMM KHUCJIOT U IIEJI0Yei, TMPOBEACHHUE OIBITOB, WIUIIOCTPUPYIOUIUX TMPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIMK (TOpEeHUe, PEaKluy Pa3ioKeHUs, COSMHEHNU).

Meoscnpeomemmnoie ceasu

Peanuzamust MeXnpeaMeTHbIX CBSI3€d MPU M3YUYCHHH XMMHUU B § KJIacCE€ OCYIIECTBIISIETCS
gepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK W MOHSATHMA, SBIISIONTUXCS
CUCTEMHBIMU TSI OTJEIBHBIX TIPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHbIE TTOHATUS: HAYYHBIM (pakT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KiaccuUKaius, TMEePUOJAUYHOCTh, HAONIOJACHHUE, OJKCIIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepusi, aroM, OJJIEKTPOH, TIPOTOH, HEWUTPOH, WOH, HYKIUI, HN30TOIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUYECKUN 3apsij, BEIIeCTBO, TeJNo, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHE BEIMYMUHBI, €AUHUIBI H3MEPEHHUs, KOCMOC, TUIaHETHI,
3B&31161, CoTHITE.

buonorus: potocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaANIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOTIAEMBIE,
TOILJTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYeCKasi peakuus

[lepuonnueckuii 3akoH. Ilepuommueckass cucrema xumudeckux osnementoB /[ U
MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTA B U3MEHEHUH CBOMCTB XMMHYECKHUX AJIEMEHTOB
MEePBBIX TPEX TEPHUOJIOB, Kajusl, KaJbIlUsid W HMX COCIUHEHUH B COOTBETCTBHUH C IOJIOKEHUEM
aneMeHTOB B [lepuoanueckoii cucteMe U CTPOCHHEM MX aTOMOB.

CtpoeHue BemecTBa: BHJIBl XHUMHUYECKOW CBs3M. THIBI KPUCTAUIMUECKHX PEHIETOK,
3aBHCHMOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTAILUIMYECKON PEIETKHA U BUJIa XUMHYECKOU CBSI3H.

Knaccudukanus w HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMMHYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIUXCS K PA3IMYHBIM KJIaccaM HEOPraHMYECKUX COCIMHECHUM, TCHETHUECKas CBSI3b
HEOPraHMYECKHX BEIIECTB.

Knaccudukanuss XMMUYECKUX peakuid MO Pa3IWYHbIM MpHU3HAKaM (10 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(h(HEKTy, 10 U3MEHEHHIO CTETIeHEe OKUCIICHUS
XMUMHYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH, 10 YYACTHIO KaTaau3aropa). IK30- U SHAOTCPMUUYECKUE
peaxkuu, TepPMOXUMUYECKHE YPABHEHHUS.

[TonaTHe 0 CKOpOCTHM XUMHUYECKOW peakiuu. I[loHsATHE 00 0OOpaTHMMBIX M HEOOPATHMBIX
XUMHUYECKUX peakiusx. [IoHsITHe 0 TOMOTeHHBIX U TeTePOreHHBIX peakiusax. [loHsaTHe o karaiuse.
[Tonsite 0 xumudyeckoM paBHOBecuu. DaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKOHN PEaKuu U
MOJIOKEHHE XUMHUUYECKOTO PaBHOBECHSI.

OKHUCAUTENFHO-BOCCTAHOBUTENFHBIE  PEAKIUU, OJEKTPOHHBIM OamaHC  OKUCIUTEIHHO-
BOCCTaHOBUTENbHOU peakiuu. CocTaBieHHE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BAHUEM METO/1a IIEKTPOHHOTO OaaHca.



Teopust 37M€KTPOJUTHUECKON JUCCOLMALMU. ODJIEKTPOJIUTHl W HEAIEKTPOJIUThL. KaTuoHsl,
aHUOHBI. MeXaHu3M IUCCOLMALMU BEUIECTB C PA3IMYHbIMU BUJAMH XMMHMUYECKOM CBsA3H. CTeleHb
mucconranuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHA. YCIOBHSA MPOTEKaHMS PEAKUUKA HMOHHOTO OOMEHa, IMOJIHBbIE
COKpall€HHbIE HOHHBIE ypaBHEHMs peakuuil. CBoiicTBa KHUCJIOT, OCHOBaHWW M COJIEH B CBETE
MPEACTABICHUI 00 3NEKTPOIMTHIECKON Arcconnanuu. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsTHe
0 THAPOJIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

O03HAKOMJICHHE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMETAIOB (TpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpUIA HATPHSI), HCCIICIOBAH e
3aBUCHUMOCTH CKOPOCTH XMMHYECKOW pEakIuM OT BO3ACUCTBUS pa3IMuYHBIX (AKTOpPOB,
HCCIIEIOBAaHUE BJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IIpoliecca AMCCOLMALMHM KHUCIOT,
menoyed U coyie (BO3MOJKHO HCHOJb30BAaHHE BHAEO MAaTepUajoB), IPOBEIACHHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKU TPOTEKAaHUs pPeakuuidl HOHHOro oOMeHa (0Opa3oBaHUE OcCaJKa,
BbIJIEJIEHUE Tra3a, oOpa3oBaHHME BOJbI), ONBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHl OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX pPEAKIMM (TOpeHHEe, peakUuu pa3joKeHUs, COEIMHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEUIECTB C I[OMOLIbI0 KAuyeCTBEHHBIX pEakIuid Ha HOHBL, pEIIeHHE
SKCIEPUMEHTAIbHBIX 3aa4.

HemeTayibl U MX coeJUHEHUSA

OO6mras xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEIEHH
okucnenus. CTpoeHrne W (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — TajJOTEHOB. XHUMHYECKHE
CBOMCTBa Ha IMpHUMepe XJopa (B3aUMOJEHCTBUE C METaUIaMH, HeMeTallJlaMH, IIeJI0YaMH).
XnopoBogopoa. CossiHasg KUCIOTa, XUMHYECKHME CBOWCTBA, MOJIydeHHE, MpUMEHEHHuE. [lelicTBue
XJIOpa ¥ XJIOPOBOJOpPOJAa HA OpPraHM3M YeJOBEKa. BakHelnme XJIOpHAbl U HUX HaXO0XICHUE B
MIPUPOJIE.

OO6mrast xapaktepucThka 37eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (U3MUECKHE CBOWCTBA MPOCTHIX BELIECTB —
KHCITIOPO/1a U Ccepbl. AJUIOTPOIIHBIE MOAU(PHUKAIINN KUCIOPOJa U cepbl. XUMHUYECKHUE CBOMCTBA CEPHI.
CepoBosopos, cTpoeHue, puznueckue U Xumuieckue cBoiicTBa. OKCHABI cepbl KaK MPeICTaBUTEIH
KHUCTIOTHBIX OKcuJoB. CepHas KHCIOTa, (U3MYECKMe W XUMHYECKHE CBOMCTBa (00mmMe Kak
MIpPEeJICTaBUTENs Klacca KHUCIOT U crnenuduueckue). XUMHUYECKUE PEaKIMH, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a Mody4eHHust cepHoil KHucioThl. llpumenenue cepnoit kucinotsl. Cosn
CEpHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ coeTuHEHUI B
npupojae. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeapl COCOTUHEHHUSIMH cepbl (KUCIOTHBIC
JIOK]T, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 Mpe0TBPAIICHHUS.

OOmass xapakrepucTuka 3jeMeHTOB VA-rpynnbl. (OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. A30T, paclpocTpaHeHHue B PUpoe, GrU3nuecKkue U XMMHUECKUe
cBoiictBa. KpyroBopoT azora B mpupoje. AMMuUak, ero (u3uyecKkue M XUMHUYECKHE CBOMNCTBA,
noJrydeHue u npuMmenenue. Conu aMMOHUS, UX (pU3NYecKre U XUMUYECKUE CBOMCTBA, TPUMEHEHHE.
KadecTBeHHast peakiusi Ha MOHbl aMMOHHS. A30THas KHCIOTa, €€ MojydyeHue, (u3nveckue M
XMUMUYECKHe CBOMCTBa (oOImMe Kak NpeACcTaBUTeNs Kiacca KHUCIOT U cHenuduyeckue).
Vcnonp3oBaHne HUTPATOB M COJIeH aMMOHMS B Ka4eCTBE MUHEPAJIBHBIX YA0OpeHUH. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl COEIMHEHUAMH a30Ta (KUCIOTHBIE JIOKIH, 3arpsI3HEHUE BO3yXa,
nouBkl ¥ BoJ10EMOB). Docdop, amtoTponnbsie Moaupukanuu Gocdopa, pusnueckne U XUMUIECKHUE
cBoiictBa. Okcun docdopa (V) u docopHas kucrnora, pusmdeckue M XUMUYECKHE CBOICTBA,
nosrydeHue. Mcnonb3oBanue Gocdaros B kauecTBe MUHEPAIBHBIX YA0OPEHHA.



OOmast xapakrepuctuka os1neMeHTOB I[VA-rpynmbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTENCHW OKHCICHHA. YTIEPOJ, aJUIOTPONHBIE MOJU(HKALNHU, PACIPOCTPAHEHHE B
npupoje, (puznyeckue U XUMHYECKHE CBOMcTBa. AncopOius. KpyroBopoT yriepona B mpHupose.
Oxcunpl yriepoaa, ux (U3HMYECKHe M XMMHUYECKHE CBOMCTBA, ACWCTBUE HA JKUBBIC OPraHU3MBI,
MOJyYeHUE M TPUMEHEHHE. DJKOJOTrhYecKue MpoOjemMbl, CBs3aHHBbIE ¢ okcuaom yrieponaa (IV),
TUIOTE3a TJI00aIbHOTO MOTEIICHUS KIUMaTa, MapHUKOBBIH 3(dekT. YronpHas KucnoTa u e€ coum,
X (U3MYECKUEe U XMMHUYECKHE CBOWMCTBA, MOJYYCHHE W NMpUMEHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-uoHBL. Mcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIICHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBAX KaK O COEIUHEHMSX Yriiepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJ, IIUIEPUH, YKCyCcHasl KucioTta). IIpupoaHbpie HCTOUHUKH
YTI€BOAOPOJOB (YroJib, MPUPOIHBINA a3, HEPTH), MPOAYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B
ObITYy U TpoMblIIUIeHHOCTU. [loHSATHE O OHOJOrMYecKM BaXKHBIX BEIECTBAX: JKHUpaX, Oenkax,
YII€BOJAAX — W HMX pOJM B JKM3HM deloBeka. MarepuaabHOE €AWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOICTBa, IOJIyu€eHHE U IPUMEHEHHUE.
Coenunenus kpeMHus B pupojie. O6iuue npencrasienust o0 okcuae kpemuus (IV) u kpemuueBoit
kucnote. CUIIMKAThI, X UCIOJIb30BaHUE B OBITY, B MPOMBIIUIEHHOCTU. BakHele cTponuTenbHble
MaTepuasbl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. Ilpobrmembl OGe3omacHOrO
MCIO0JIb30BAHUS CTPOUTENIbHBIX MAaTEPHUAJIOB B MIOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenn:

U3y4YeHHe OO0pa3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX pEaKlUUi Ha XJIOPHUI-UOHBI U HaONIOJIEHWE MPHU3HAKOB MX MPOTEKaHUS, OIBITHI,
oTpaxaromue (Qu3nyeckrue U XMMHUYECKHE CBOWCTBA TaJIOTEHOB U UX COEIUMHEHUH (BO3MOKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), O3HAKOMJIEHWE ¢ oOpa3laMu XJOpHI0B (TaJOreHUIOB),
O3HaKOMJIEHHE C oO0pa3mamMu cepbl U €€ COCAUHEHHUAMH (BO3MOXHO HCIIOJb30BaHHE
BHJICOMATEepHaJOB), HaOIIOJAeHWE  Tporiecca  OOyriuMBaHHS ~ caxapa IOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3YYCHHE XMMHYECKUX CBOWCTB pa30aBICHHOW CEpHOU
KHUCJIOTBI, NPOBEJICHUE KAYeCTBEHHOM peakuuud Ha cyabdaT-moH W HaAOMIOJeHHE MpHU3HaKa e&
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYecCKMMHU CBOMCTBaMH a3oTa, (ochopa M UX COEAUHEHUN
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHAIIOB), oOpa3iaMu a30THBIX U (pocopHBIX ymoOpeHHIA,
MoJIlyueHue, coOupanue, pacro3HaBaHue U U3y4eHUe CBOICTB aMMHUaKa, IPOBE/ICHUE Ka4yeCTBEHHbIX
peakiuii Ha MOH aMMOHUA U QochaT-uOH U U3yYeHHE MPU3HAKOB X MPOTEKAHUS, B3aUMOICHCTBHE
KOHLIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
M3Y4YeHHE MOJele KPUCTAIUIMYECKUX PEemIETOK anMasa, rpadurta, ¢ysuiepeHa, 03HAKOMIIEHHE C
MIPOLIECCOM  aJCOpPOLMKU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM VIJIEM M yCTPOWCTBOM
MIPOTUBOTa3a, IMOJyueHUue, coOMpaHHe, paclo3HABaHWE W HM3yYEHUE CBOICTB YTJIEKUCIOrO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI M U3yY€HUE MPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIHMEH CHUJIMKATHOW MPOMBIIUIEHHOCTH, pELICHUE
AKCIIEPUMEHTAIIbHBIX 337a4 10 TeMe «BakHelnme HeMeTaibl U UX COEIUHEHUS.

MeTaJ1bl M UX COCIUHEHUS

OO01mas xapakTepuCTUKa XUMHUYECKUX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUU MX TOJOKEHUS
B llepuommueckoint cucreme xumuyeckux aviemeHToB /J[. M. MeHneneeBa M CTpOeHUs aTOMOB.
Crpoenue MeramuioB. Meramidueckas CBSI3b M METAUIMYECKas KpHUCTAJUIMYECKash peHeTKa.
DNEeKTPOXUMHUYECKUN pAJl HANpsHKeHUA MeTawioB. PDu3nyeckue M XMMHUUYECKHE CBOMCTBA
MeTayuioB. OOmre crnocoObl MoxydyeHus: MeTayuloB. [IoHSATHE O KOPpPO3MH METaUIOB, OCHOBHBIE



cnocoObl 3amUThl X OT Koppo3uu. CruiaBbl (CTaslb, YYryH, AIOPATIOMHHUN, OpOH3a) M HX
MIPUMEHEHHE B OBITY M IIPOMBIIICHHOCTH.

[I{esrouHbIe METAIUIBL: TTOJIOKEHUE B [lepuoanyeckoit cucreMe XuMU4ecKux aneMenToB [, 1.
MemneneeBa, CTpOCHUE UX aTOMOB, HaXOX/JeHUE B mpupoje. Duznueckre u XMMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus ¥ Kanusi). OKCUABI U THAPOKCUABI HATPUS U Kaius. [IpuMeHeHne 1meaoYHbIx
METAJIOB M KX COCIMHEHUN.

[[lesrouHO3EMENBHBIE METAJUIBl MAarHUM M KaJIbLMKI: MOJIokKeHue B llepuoanueckon cucreme
xuMuueckux snemeHtoB J[. M. MenpaeneeBa, CTpoe€HHE KX aTOMOB, HAXOXKICHUE B MPHUPOJIE.
@uU3NYEeCKMe M XMMHYECKHE CBOMCTBA MAarHMs W Kaublusd. BakHelline COEOUHEHHS KaJbLHs
(oxcun, ruapokcu, conn). KECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepmoanueckoil cucrtemMe XuMmuueckux anemeHtoB J[. M.
MenpeneeBa, cTpoeHHe aToMa, HaxOXJeHue B mnpupoje. dusnyeckue M XUMHUUYECKHE CBOWCTBA
amroMuHMs. AMGOTEpHBIE CBOMCTBA OKCHJIA U THUIPOKCHUIA AITFOMUHUSL.

Kenezo: mnonoxenne B Ilepmogmyeckord cucreme Xumuyeckux odiementoB . U
MenpeneeBa, cTpoeHHe aToMa, HaxoXJeHuEe B npupoje. Pusznyeckue W XUMHYECKHE CBOMCTBA
xene3a. Oxcuipl, ruapokcuabl u conu skene3a (1) m sxemeza (I1), ux cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMHi METAJIJIOB M CIJIAaBOB, MX (DU3NYECKUMU CBOMCTBAMH, U3YUCHUE
pe3ynbTaTOB KOPPO3UH METALIOB (BO3MOXKHO HCIIOJIH30BAHHUE BHIEOMATEpPHAIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUS  OKCHJAa KalblMsl ¥ HATPpUs C BOJOW  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEpPUAJIOB), HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, Mpollecca TOpPEeHHUs Kele3a B
KHCTI0po/ie (BO3MOXHO HCIIOJIb30BaHUE BUACOMATEPUANIOB), IPU3HAKOB MPOTEKAHNUS Ka4eCTBEHHBIX
peakiuii Ha WOHBI: MarHus, KajbIlus, aTlOMUHUA, WHKa, kenesa (II) u xeneza (III), memu (I1),
HaOJI0/IeHNe U OMMCAaHUE MPOIIECCOB OKpALIMBAHUS IJIAMEHH WOHAMM HATpUs, Kalus U KalblUs
(BO3MOKHO HCIIOJIH30BaHHE BHIEOMATEPUANIOB), HCCIel0BaHNuE aM(pOTEPHBIX CBOWCTB I'MAPOKCHA
QIIOMUHHS U TUAPOKCHAA LIMHKA, PEUICHUE JKCIEPUMEHTAJbHBIX 3a1ad no teme «BaxHelmue
METaJUIbl U UX COCTUHEHUSD.

XuMHUS U OKPYKAKWIIAs cpeaa

BemectBa u maTepuasibl B MOBCEJHEBHOW JXKU3HM 4eoOBeKa. be3omacHoe HCHOJIb30BaHUE
BEIIECTB W XHMHUYECKUX peakuuii B ObiTy. I[lepBas momolp MpH XUMHYECKUX OXKOTax H
OTpPABJICHUSIX.

XuMUYecKoe 3arpsi3HEHHE OKpYXKarollel cpeabl (mpeaenbHas JOMYCTHMAas KOHIIEHTPAIHs
BelecTs, naiee — [1JIK). Posib xumuu B penieHuu 3K0JI0THYeCKUX MpooIeM.

Xumuueckuii Ikcnepumenm:

M3y4eHue o0pa3loB MaTepualioB (CTEKIIO, CIUIaBbl METAJUIOB, MTOJIMMEPHBIE MaTepUabl).

Mescnpeomemmnuie céazu

Peanuzanus MexXnpeaMeTHbIX CBS3€d NMpPU M3YYEHHH XMMHUU B 9 Kiacce OCYHIECTBISETCS
4yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSITUMN, SBISIONIUXCS
CUCTEMHBIMU JUISl OTJENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (DakT, rumoTesa, 3aKOH, TEOPHS, aHAIU3,
CUHTE3, Kiaccuukamus, TMepUOJUYHOCTh, HAOMIOACHNUE, OKCIEPUMEHT, MOJCIHpPOBAHUE,
HU3MepeHue, MOJIelb, IBJICHHE, TAaPHUKOBBIN 2(PEKT, TEXHOIOTHS, MAaTepUAIIHI.

®dusnka: Marepusi, aroM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIUJ, H30TOMbI,
pPaaMOaKTUBHOCTb,  MOJIEKYJa, OJEKTPUUYECKUU  3apsjl, MNPOBOJHUKHU,  MOJYIPOBOJHHUKH,
TUDIIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ras,



pacTBOp, paCTBOPUMOCTh, KPUCTAJUIMYECKAsl PEIIETKA, CIUIaBbl, (PM3UUECKUE BEINUYMHBI, €AUHUIIBI
U3MEpPEeHHs, KOCMHUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE37b1, ComHIIe.

Buosnorus: ¢porocuntes, npixanue, buocdepa, skocucTeMa, MUHEpaJIbHbIE yI00peHus,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, MMTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TTOPOIBI, TTOJIE3HBIE NCKOTIAEMbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOTPaMMBbl OCHOBHOTO OOIIEro o0Opa3oBaHHs
JOCTHUTAIOTCS. B XOJ¢ OOYy4YCHUS] XUMHUH B €JIMHCTBE Y4eOHOH M BOCIUTATEIHLHON JCATCIHLHOCTH B
COOTBETCTBUU C TPAJUIUOHHBIMH POCCHUCKUMH COLMOKYJIbTYPHBIMU M JIyXOBHO-HPABCTBCHHBIMH
[ICHHOCTSIMHM, TPUHATBIMH B OOLIECTBE MpaBWIAMH M HOPMaMH MOBEJCHUS M CIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COLUATM3AINHU 00YIaFOLIIXCS.

JIMYHOCTHBIE PE3yJAbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMA M PACHIMPCHUE OMbITA JESITEIbHOCTH Ha &
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpHOTHYECKOT0 BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHHS K OTCYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICIMI0, TOHMMAaHMs 3HAYCHUS XHMHUYECKOW HAyKd B JKH3HH COBPEMEHHOTO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(pOpPMAIKe O TEePEeIOBBIX JTOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBOI M OTEYECTBEHHON XUMHHU, 3aHHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUAX 00 YCTPOWCTBE MUPA
H 00IIeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHUS:

NpPE/CTABICHHUS O COIMAJBHBIX HOPMax W TpaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE, KOMMYHHUKATHBHOM KOMITETCHTHOCTH B 0O0IIIeCTBEHHO MOJIC3HOMH,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYTHX BHIAaX JCATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOH AESATENHHOCTU IPU BBINOJHEHHH Y4eOHBIX, MMO3HABATEIBHBIX 3ajad,
BBINIOJTHCHUM XMUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHMU YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO M B3aUMOIIOMOIIHM B TIPOIECCE ITOIl y4eOHOW NesATeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE TOBEICHHUE U MOCTYIKH CBOMX TOBAPHIICH C MTO3MIUH HPABCTBEHHBIX M ITPABOBBIX
HOPM € y9€TOM OCO3HaHHS ITOCIIEICTBHI TIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUS:

MHPOBO33PCHYECKHE  IPEJCTABICHUS O  BENIECTBE M XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pPa3BHTHs HAyKd M COCTaBIIIOIIUE OCHOBY JUIS
HNOHMMAHHUS CYLIHOCTH HayYHOW KapTHHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX 4YeJOBEKa C NPUPOJHON CPEIOil, O POJIM XUMUU B MO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

[O3HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUI 10 XHUMUH,
HEOOXOMUMBbIe Ul OOBSCHEHHS HAOIIOJAEMbIX MPOIECCOB M SBICHUH, I03HABATEIbHOM,
UH()OPMAIMOHHON U YMTATEIbCKON KYJIBTYPhl, B TOM YHCJIC HABHIKOB CAMOCTOSITENILHOW paboThI ¢
y4eOHBIMH TEKCTAMH, CIIPABOYHOW JIUTEPATYpOH, IOCTYIHBIMH TEXHUYECKHMH CPEACTBAMHU
UH()OPMAIMOHHBIX TEXHOJIOT U,

UHTEpeC K OOy4YEeHUIO M TO3HAHHWIO, JTIO0O3HATEIBHOCTH, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMI0, MPOEKTHOW M MCCIEAOBATEIbCKOW NESATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4YEeHHUS B TAJIbHEHIIEM;

4) ¢popMHpPOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH XHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTaHOBKH
Ha 3JI0pOBBI 00pa3 JKHM3HU, OCO3HAHWE TIIOCICACTBUH M HENPHUITHE BPEAHBIX MPUBBIYCK
(YymoTpeOneHust ajKoroJyisi, HapKOTHKOB, KypPEHHs), HEOOXOAWMOCTH COOJIIOACHHS IPaBUI
0€301MacHOCTH IPU OOpAICHNH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U peaibHOM KU3HU;



5) Tpy/10BOT0 BOCIIUTAHHUS:

WHTEpEC K MPAKTHYECKOMY M3YUeHHUI0 mpodeccuii u Tpyaa pa3IMyHOTO POJia, YBAXKCHHE K
TPYILy U pe3yJbTaraM TPYJAOBOH NEATEIbHOCTH, B TOM YUCJIE€ HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWUI TI0 XUMHUHU, OCO3HAHHBIN BBIOOpP MHIMBUYaTHbHOU TPACKTOPHH MPOJOKEHUS 00pa30BaHHUS
C Y4€TOM JIMYHOCTHBIX MHTEPECOB W CIHOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX HMHTEPECOB U
moTpeOHOCTEeH, yeemHON Tpo(heCCHOHATBHON JIEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTP Al THPOBATHCS B MPOPECCHOHAIBHOM Cpejie;

6) 3K0JIOrHYeCKOT0 BOCTIMTAHUS:

9KOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK MCTOYHHKY >KM3HM Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHUS, NMOHMMaHUE IIEHHOCTH 30pOBOTO W 0Oe30MmacHOro obOpasza >KU3HH,
OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PM3MUECKOMY U TICHXHYECKOMY 37I0POBbIO, OCO3HAHUE
IIEHHOCTH COOJIIO/IEHUS MPaBWJI OE30IMaCHOTO TMOBEJACHUS MpU paboTe C BEIIECTBAMH, a TAKKE B
CUTYaIMSIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TOJIydaeMble NMPU W3YYCHUH XUMUH, IS pelieHus 3ajad,
CBSI3AHHBIX C OKPYXAWIIEH MNPUPOTHOW CPENOM, JUIA TMOBBIIMIEHUS YPOBHSA 3KOJOTHYECKOM
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa JKOJOTHUYECKHX MPOOJIeM W TyTed WX peHIeHUs
MOCPEJCTBOM METOJIOB XMMHH, SKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
IT03HABATENIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmeTanmpenMeTHBIX pe3ylIbTaTOB BBIICTSIOT 3HAYUMBIE 1711 (OPMUPOBAHHS
MHPOBO33PEHHs OOIICHAYYHBIC TOHATHS (3aKOH, TEOpHs, MPUHIMI, THUMOTe3a, (akT, cucrema,
MPOLIECC, BKCIIEPUMEHT M JPYroe.), KOTOpbIe HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
MpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (OPMUPOBATH IMPEACTABICHHE O
LEJOCTHOW HAy4YHOW KapTHUHE MHUpPA, U YyHUBEpcallbHble yueOHble NeHCTBUS (IIO3HABATEJIbHbIE,
KOMMYHHMKATHBHBIEC, PETYIATUBHBIE), KOTOpble oOecneunBaroT (opMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEILBHOMY TUIAHUPOBAHUIO U OCYIIIECTBIECHUIO YUEOHOMN JESITETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe T1eHCTBHS

Ba3oBble JJjornueckue neiicTBus:

YMEHUS UCHOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJIEHUS [IPU OCBOCHUU 3HAHUI: PaCKpbIBaTh
CMBICTT XUMHUYECKHUX MOHITUN (BBIIEISATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATH B3aHMOCBA3h
C APYrUMU MOHSTUSIMU), UCTIOJIb30BaTh MOHATUSA U1 OOBSICHEHUS OTAEIbHBIX (PAKTOB M SIBJICHUI,
BBHIOMpATh OCHOBAHUSA WU KPUTEPHH sl KJIaCCUPUKAUU XUMHYECKUX BEUIECTB W XUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CJICJICTBEHHBIE CBA3M MEXIY OOBEKTaMH W3Y4YEeHHsI, CTPOUTHh
JIOTUYECKUE PACCYyXICHUsI (MHIYyKTHBHBIC, NEAYKTUBHBIC, 0 aHAJIOTHUM), AENaTh BBIBOJBI U
3aKITHOYEHUS;

yMEHHE NPUMEHATH B Tpollecce MO3HAHWS MOHIATHUS (IpEeaIMETHbIE M MeTamlpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MpUMEHSIEMbIe B XUMHUH MOJEIIbHBIE NPEICTABICHUS — XUMUYECKHI 3HaK (CHMBOJ 3JIEMEHTA),
XxuMHuueckas (opMmyna U ypaBHEHHME XHMHYECKOW peakluu — TpU pElIeHud y4eOHO-
MMO3HABATENbHBIX 33/a4, ¢ YYETOM 3THUX MOJIEIbHBIX PEACTABICHUN BBISBIATH U XapaKT€pPU30BATh
CYIIIECTBEHHBIE MTPU3HAKU U3Yy4aeMBIX OOBEKTOB — XUMUYECKHX BEIIECTB M XUMUUYECKHX PEAKIIHA,
BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBSI3U M MPOTUBOPEYHS B H3y4aeMbIX
npolieccax u sSIBJICHUSIX.

ba3zoBble ucciienoBaTe/ibCKHe AeHCTBUSA !



YMEHHUE UCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS, a TaKKe
B KaueCTBE OCHOBBI JJIsi (JOPMHUPOBAHUS TUTIOTE3BI 10 MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHue OIbpITa 1O IUIAHUPOBAHHMIO, OPraHU3allMM M TPOBEACHUIO YYCHHYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOJATh 32 XOJOM IPOIECCa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €TI0
pe3yabTar, (GOpMyIUpOBaTh OOOOIIEHUS M BBIBOJABI IO pE3yJbTaTaM MpPOBEACHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HMHTEPIPETUPOBATH HHPOPMAIHIO PA3TUYHBIX BUIOB U
dbopM TpeAcTaBICHUS, TOIY4aeMyl0 W3 pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS JIMTEpaTypa
XHUMHYECKOTO COJCpXKaHUs, CIPaBOYHBIC MOCOOUs, pecypchl MIHTepHEeTa), KPUTUYSCKU OICHHBATh
MIPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh Pa3jMYHbIe METOJBI U 3aIpPOCHl MPU TOUCKE M 0TOOpe MH(POPMAIMH U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JUISl BBITIOJHEHHUS YUYSOHBIX M MO3HABATEIBHBIX 3a1ad
OTIPENIENIEHHOTO THUMA, MPHOOPETeHHWE OIbITa B 00JacCTH WCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYpPOW AKTHBHOTO HCIIOJIb30BAHUS PA3TMIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOUPATH ONTHMAIbHYIO (OpPMY MpEACTaBICHUS
nHQOpPMAlMA W WJUTFOCTPUPOBATH pelIacMble 3aJa4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyruMu popmamu rpaduku 1 UX KOMOMHAIUSMUY;

YMEHHE WCIOIb30BaTh M aHAIM3UPOBATH B TpOIEcCe YYEOHON U HCCIIeIOBATEIIbCKOM
JESTeTbHOCTH HH(GOPMAIIHIO O BIMSHUH MTPOMBIIIIICHHOCTH, CETLCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYXKaIOIIEel MPUPOTHON CPEdbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

YMEHUS 3a71aBaTh BOMPOCHI (B XOJ€ AHANIOTa U (MJIM) AUCKYCCHH) TI0 CYIIECTBY 00CYXIaeMOM
TeMbI, POPMYIUPOBATH CBOU MPEUIOKEHHSI OTHOCUTENIBHO BBIMOJIHEHUS MTPEII0KEHHON 3a1a4uu;

YMEHHUSI MPEACTABIATh MMOTy4YE€HHbIE PEe3yabTaThl MO3HABATEIbHOM JAEATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JielaTh [MPEe3eHTAIMI0 PEe3yJbTaTOB  BBIMOJHEHUS  XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OMbITa, JA0OPaTOpPHONW pabOThI IO HCCIEAOBAHUIO CBOICTB
BEIIIECTB, Y4€OHOTO IMPOEKTA);

YMEHHSI Y4e€OHOrO COTPYAHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW IO3HABATEIbHON U
HCCIIEIOBATENIbCKON JIESITEIbHOCTH MPU PEIICHUH BO3HUKAIOIIKX Mpo0OsieM Ha OCHOBE yuéTa 00LIuX
HMHTEPECOB U COTJIACOBAHMS MO3ULMKA (0OCYKIeHUs, OOMEH MHEHHUSMH, «MO3TOBbIC IITYPMBIY,
KOOPJUHAIINS COBMECTHBIX JICHCTBUH, ONpe/ielieHre KPUTEPUEB O OLIEHKE Ka4eCTBA BBHIOJIHEHHOM
paboThI U ApyTHUE).

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe IelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMPENENATh LENU NEeSATeNbHOCTH, TIAaHUPOBATh, OCYIIECTBIATS,
KOHTPOJHUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO I€ATEIHHOCTh, BBIOUPATh Hanbosee
s¢deKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U TT03HABATENIBHBIX 33/1a4, CAMOCTOSTEIBHO COCTABISATh
WM KOPPEKTUPOBATh MPEIOKEHHBINH aITOPUTM JEHCTBUN TPHU BHITIOJHEHUH 33JaHUN C yIETOM
MOJIyUeHUsI HOBBIX 3HAaHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIHsIX, OIEHUBATh
COOTBETCTBUE TOJIyYEHHOTO pe3yabTaTa 3asBJICHHON I, YMEHHE  HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPETIaraeéMble B YCIOBUH 3a/IaHUH.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3ylabTaTOB IO OCBOCHHIO 0053aTENBbHOTO  COJAEpKaHMUS,
YCTaHOBJICHHOTO JaHHOW (erepanbHO pabodeld MpOrpaMMoil, BBIACNAIOT: OCBOCHHBIE
00y4aroNMMUCs HayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUM, crierupudecKue st MpeAMETHON



obOmact «XUMHs», BUABI JEATEIBLHOCTH IO TOJYYEHHIO HOBOTO 3HAHHS, €r0 HHTEPIpPETaluy,
peoOpa30BaHUIO U IPUMEHEHUIO B Pa3IMYHBIX YU4EOHBIX M HOBBIX CUTYaIUSX.

K konmy oOydenus B 8 Kjacce mpeIMETHBIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y O0yHAIOIINUXCS YMEHUM:
PacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX MOHSATUN: aTOM, MOJIEKYJa, XMMMUYECKUN BJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEILIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJAHAs), BAJECHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHasi U MOJIEKYJsipHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JOJs XMMMUYECKOTO 3JIEMEHTa B COCAMHEHHUH, MOJIIPHBIM OO0BEM, OKCHJ, KHUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKas peaKlus,
KJaccu(UKas peakiuii: Peakluu COCNUHEHHS, PEaKIUH Pa3JIOKEHHs, PEaKIUU 3aMeIICHUs,
peakuuu oOMeHa, 9K30- M SHIAOTEPMHUECKUE PEaKIIUU, TEIIOBOW AP (eKT peakuuu, SApo aroma,
ANIEKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTaj b, paguyCc aroMa, XMMHYEcKas CBS3b, MOJISIpHAs U
HEMnoJIIpHasi KOBAJICHTHasl CBA3b, MOHHAsI CBSA3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J0JIs
BelecTBa (MPOIEHTHAs KOHIIEHTPAIIHs) B PACTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUI W MPUMEHATH 3TU MOHATHUS MPHU
OTMCAHUU BEUIECTB U UX MPEBPALECHUII;
WCIO0JIb30BAaTh XMMHUYECKYI0 CHUMBOJHMKY JJs COCTaBieHHs (POpMyNl BeIIeCTB W YpaBHEHUU
XUMHUYECKUX PEAKIUH;
OTIPEENATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApPHBIX COEJAMHEHUSX, CTENEHb OKUCICHHS
JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAUIEKHOCTh BEIIECTB K OIpenelEHHOMY KIaccy
coemHeHUI 1o ¢GopMyaam, BUJI XUMUYECKOW CBsI3U (KOBaJEeHTHAs M MOHHAs) B HEOPTaHUYECKHUX
COEIMHECHUSX;
packpsiBaTh cmbicha llepuoanmdeckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUpPOBATH TOHUMAHHUE
MEPUOANYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX DJJIEMEHTOB OT HX IIOJIOXKEHUS B
[lepnoanueckoil cucteme, 3aKOHOB COXPAHEHUsI MAcChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHMs], 3aKOHa ABOraapo;
OMHCHIBAaTh U XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoanueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHITHUS «rjaBHas moArpynna (A-rpymnma)» u «mobouynas noarpymnmna (b-
IpyIa)», Mauble U 00JblINe MEePHO/bl, COOTHOCUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS B TabiauIe
«Ilepnoguueckass cucrema xumudeckux odiemeHtoB JI. WM. MengeneeBay ¢ 4HCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sApa, oOIIee Ynucio
AJIEKTPOHOB U pacrpeiesieHUue X MO0 ANEKTPOHHBIM CII0SIM);
KJIaCCU(UIIMPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMUYECKUE PEAKIINH (110
YHCIIy U COCTAaBY y4acTBYIOIMX B PEAKLIUU BEIIECTB, MO TEINIOBOMY 3 (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHUE CBOWMCTBA BEUIECTB PA3IUYHBIX KIACCOB,
MOATBEPIK/1asi OIMCAHUE MPUMEpPAMU MOJIEKYJSPHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX
peaxkuui;
IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa, BO3MOXHOCTH
IIPOTEKAHUS XUMHUYECKUX NIPEBPALLIEHUN B PA3IMUHBIX YCIOBHSIX;
BBIYHCIIATE OTHOCUTEIIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MAacChbl BEIECTB, MAacCOBYIO JOJIO
XMMUYECKOTO 3JeMeHTa N0 (QopMylie COEIUHEHHs, MacCOBYIO JOJI0 BELIeCTBa B pacTBOpE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOHN peakLnu;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTENIBHON NEATEIbHOCTH — aHAJIW3 U CUHTE3, CPABHEHUE,
00o011eHune, cucTeMaTu3anuio, KiacCcu(UKaIuio, BbISIBIEHHE MPUYUHHO--CIIEJCTBEHHBIX CBSI3eH —
JUIS U3YYEHHUS CBOMCTB BELIECTB M XMMUYECKHUX PEAKIIM, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— HaOJIoIeHue, U3MEpPEeHHe, MOICTTMPOBAHNE, SKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIH);



ClIeZIOBaTh IpaBHJaM MOJb30BAHUS XHUMHUYECKOW MOCYAOH M JabOpaTOpHBIM 000pyIOBaHHMEM, a
TaKXKe MpaBUiaM OOpalleHMs C BEIIECTBAMM B COOTBETCTBUHM C MHCTPYKIHUSMH 0 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB 1O TOJYYEHHIO U COOMpaHHMIO Ta3000pa3HBIX BEIIECTB
(Boopoda M KHCJIOpOJa), NPUTOTOBICHUIO pAacTBOPOB C ONPENECIEHHOM MaccoBOM JoJei
pacTBOPEHHOIO  BELIECTBAa, IIJJAHUPOBaTh U IMPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEd U KHUCIOT C TIOMOLIBIO HMHAUKATOPOB  (JIakmyc,
beHondTanenH, METUIOPAHXK U APYTHE).

K konmy oOydenus B 9 Kjacce NpeIMETHBIE pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUN:
PacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUYECKUN IEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTH, 3JIEKTPOOTPULIATENBHOCTD,
CTENEeHb OKHUCIICHMSI, XMMHUECKas peakiysi, XAMUYecKas CBSI3b, TEIIOBON APPEKT peaklnu, MOJIb,
MOJISIPHBIM 00BEM, pPacTBOp, AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, IIEKTPOJIUTHYECKAs AUCCOLMAINS,
peakuu MOHHOTO OOMEHa, KaTaliu3aTop, XMMUYECKOE paBHOBECcHE, 0OpaTUMble U HeoOpaTUMbIe
peaxkiuu, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKI[UN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCICHHE
U BOCCTaHOBJIEHHE, aJUIOTPOMNUs, aM(pOTEpHOCTb, XHMMHUYECKasi CBA3b (KOBaJIEHTHAs, HOHHaf,
MeTajindyeckasi), KpucTaJuInueckas pemeTKa, Koppo3usi METalIoB, CILJIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npenenbHo nonycrumas konuentpanus [1/IK Bemectsa;
WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHH W MPUMEHSATH ATH MOHATHS TPHU
OTIMCAHUH BEIECTB U WX MPEBPAICHUI;
WCIO0JIb30BAaTh XMMHUYECKYI0 CHUMBOJIHMKY JJsi COCTaBieHHs (OpMyNl BeIIeCTB W YypaBHEHUU
XUMHUYECKUX PEaKIIMil;
ONPENENATh BAJEHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B COCAUHEHUSX
pa3IMYHOIO COCTABA, MPHUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHHUH IO
dbopmMynaMm, BUJ XUMUYECKOW CBSI3U (KOBAJIGHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA TI0 XUMUYECKOH (popmylie, XapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKNX COCANHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
packpbiBath cMmbici llepuoguueckoro 3akona [[. M. MenneneeBa U AEMOHCTPUPOBATh €ro
MMOHMMAaHKE: ONMUCHIBATh U XapaKTepu3oBaTh TadbmuuHyro Gopmy [lepuoanueckoit cuctemsl
XMUMHUYECKUX AJIEMEHTOB: pa3inyaTh NOHATUS «TJIaBHas noArpynna (A-rpynmna)» u «rmodoyHas
noarpynna (b-rpynna)», manbie U 6oiblMe NEPUOAbI, COOTHOCUTh 00O3HAUYEHHUs, KOTOPhIE
HUMEIOTCS B MEPUOIUYECKON TabIHUIlE, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XMUMHYECKUX 3JIEMEHTOB (COCTaB U 3apAll siipa, 00Illee YUCIIO JIEKTPOHOB U paclpeesieHne uxX 1Mo
AIIEKTPOHHBIM CIIOSIM), OOBACHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB M UX
COCIMHEHUH B Ipeieax MaJibIX IEPUOI0B U IVIABHBIX NOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;
KIIaCCU(UIIMPOBATHh XUMHUECKHUE 3JIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XMMHUECKUE peakuu (1o
YHCIy U COCTaBYy yYacCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO
CTETEeHEeW OKUCICHHS] XUMHUUECKUX 2JIEMEHTOB);
XapakTepu30BaTh (OMHCHIBATH) OOIIME U chenupUIecKre XUMHYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BELIECTB, MOJATBEPXkAAasi ONUCAHWE MPUMEpPAMHU MOJIEKYISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUii;
COCTaBJISITh YPABHEHUS 3JIEKTPOJUTUYECKON JAMCCOLMALMM KHUCIIOT, HIEN0YEH U COJeH, MOJIHbIE U
COKpaIlIEHHBIE YpaBHEHHS peakluii MOHHOTO OOMEHa, ypaBHEHHUs peakKlui, MOATBEPKIAIOIINX
CYLIECTBOBaHME F€HETUUECKOM CBSI3U MEX/y BELLIECTBAMH Pa3JIUYHbIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIIUN MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHCca 3TUX PEaKInii;



MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXHOCTH HPOTEKAHUS
XUMUYECKUX TMPEBPALICHUN B PA3IMUHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCHUTEJIBHYIO MOJIEKYISIDHYIO W MOJIIDHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JeMEHTa 10 (QopMmylie COCIUHEHHs, MAacCOBYIO JIOJIO BEUIeCTBa B pAacTBOpE,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOH PEaKIINu;

coOMoaTh MpaBWiia TOJb30BAHUS XUMHUYECKOW MOCYNoi M JabopaTopHBIM 00OpyIOBaHHEM, a
TaKKe MpaBWiIa OOpaIIeHUs C BEHIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU IO BBITOJHEHHIO
1a00paTOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHHIO W COOMpaHHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriieKucsaoro rasa);

MIPOBOJIUTH PEAKIIMH, MOITBEPIKIAIONINE KAYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PAacIO3HABATh
OTNBITHBIM TYTEM XJOpUI-, OpoMuA-, HOAWA-, KapOoHaT-, Qocdar-, cuaukar-, cyibdar-,
TUIPOKCHU/I-UOHBI, KATHOHBI AMMOHUSI M HOHBI N3YUYEHHBIX METAJUIOB, MMPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OTIEpAIlMHM MBICIUTEIFHON JEATeNIbHOCTH — aHaIW3 M CHHTE3, CPaBHEHHE,
0000IIeHNe, CHCTEeMAaTH3aIMI0, BBISBICHUE TNPUYUHHO-CIEACTBEHHBIX CBS3eH — Ui U3y4YCHHUS
CBOWCTB BENIECTB W XWMHUYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIE METOJbI TIMO3HAHHUA —
HaOJr0/IeHNe, N3MEPEHHE, MOICTTHPOBAHNE, SKCIIEPUMEHT (PEaTbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bcero Kourpobnbie IIpakTH1eckne o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBonavanbHble XMMUYECKHE MOHATHSA
X — o

1.1 ecpil\edgriomlz:l;ll;?rcl)peJlII?TC;zecmﬁ 5 2 Bubmaorexa LIOK

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

JIESITEILHOCTH YeJIOBEKa

19 BemiecTBa 1 XuMu4deckue 15 1 bu6mmoreka [IOK

: peaknuu https://m.edso0.ru/7f41837c

Hroro no pazaeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe/ I HEOPraHNYeCKUX BellleCTB
21 Bosayx. Kucnopon. [lonsitue 06 5 bu6moreka [IOK

' OKCHIaX https://m.edso0.ru/7f41837c¢
29 Bopopoa.Ilonstue o kucnorax u 8 1 bu6mmoreka [IOK

: COJIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

: OCHOBAHUAX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KIIACCHI 11 1 1 bubmuoreka [JOK

: HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckasi cucrema xumudeckux 3jeMmeHToB /. U. MenaesneeBa. CTpoenne aToMOB.

Xumnueckasi cBsizb. OKHCIUTEIbHO-BO

CCTAHOBUTC/IbHBIC PCAKIINH

[Iepuonnueckuii 3aK0H U

31 [lepuoanueckas cucrtema v bu6mmoreka [JOK
' XUMHUYECKUX snemeHToB Jl. W. https://m.edsoo0.ru/7f41837c¢
MenneneeBa. CTpoeHue aroma
3.2 XuMuUecKas CBS3b. 8 1 bubmuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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OKUCIIUTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIILHBIC peaKL[I/H/I
1 15 bu6mmoreka [{OK
TOro 1o pasiery https://m.edsoo.ru/7f41837¢
p 3 bu6mmoreka [IOK
C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

KoimuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jaeioB U TeM K n (uudgpossbie)
n/n NMPOrpaMmblI Bcero 0; TPOILHBIC 1P ;KTquCKHe o0pa3oBaTe/bHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBO M1 XMMHMYecKHe peaKIIuH
11 [ToBTOpEHue n yriydneHue 3HaH!ul OCHOBHBIX 5 1 bubnuorexa [JOK
: pasiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bubnuotexa [JOK
: peakuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIMS. 8 1 1 bu6moreka [IOK
' XUMHUYECKHE PEaKIIUH B paCTBOPaxX https://m.edsoo.ru/7f41a636
Hroro 1o pazaeny 17
Paznen 2. HemeTa/uibl M MX cOeJUHEHUSA
21 OO6mrast XapakTepUCTUKA XUMUIECKUX 4 1 bubnuorexa [JOK
: anemeHTOB VIIA-rpymmel. ["agoreHst https://m.edsoo.ru/7f41a636
06
2 | o ; Busorea 101
' PYTUIRL- £-€p https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
- . 7 1
2.3 aneMeHToB VA-rpynmsl. A30T, Gpocdop u ux https://m.eds00.ru/7f41a636
COEIMHEHUS
0
o | e e L 1 , oo 0K
' VUL https://m.edsoo.ru/7f41a636
U UX COEMHEHUS
Hroro no pazneny 25
Paszgen 3. Mera/LIbl 4 HX COCAMHEHUS
N bubmuoreka [JOK
31 Obmye cBoficTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxkaelinme MeTauIbl ¥ UX COEAMHEHUS 16 1 2 bubmuoreka [IOK



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

Hroro 1o pasaeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa

41 B 3 bu6mmoreka [{OK
. CIICCTBA U MAaTCPHAJIbI B )KU3HH YCIIOBCKA httDS://m.edSOO.I’u/7f41a636
Hroro 1o pasaeny 3
p 3 bubmmoreka [{OK

C3CPBHOC BpEMA https://m.edso00.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIIACC
No KoanvecTno yacoB Jata DJIeKTPOHHBIE U (poOBLIE
u/n Tema ypoka Beero Konrpoabubie IIpakTunueckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poib XUMUU B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTHE O METOAAX MMO3HAHUS B XUMHH 1 https://m.edso0.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B Ta0OPATOPUU U TIPUEMBI 1 1 bubnuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa U cMecH. CIocoObl 1 bu6moreka [IOK
pasjeseHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Paznenenue
5 Chfeceﬁ (Ha npnrl)vlepe OYMCTKHU nozllsapeHHOﬁ 1 1 ]r?tl;ﬂsg'l;llcrﬁeelsz;(l)orljlﬁo d428¢8
COJIH)» ps-A/m. '
6 A 1 bu6mmoreka [IOK
TOMBI H MOJICKYJIBI https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/f0d2a6e
1 bu6mmoreka [JOK
J ATOMHO-MONCKYNAPHOE YHCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BELIECTB.
10 Xumnueckas (opmyna. BaneHTHOCTD 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX IIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK

OrtHocHTeIbHAS MOJICKYJIIpHasd Macca

https://m.edsoo.ru/ff0d323c
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12 MaccoBas 10151 XUMHAYECKOTO JIEMEHTA B bubnuoreka [IOK
COC/IMHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemecta. Mouis. MoirsipHas bubnuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XUMHYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHUsI MACChI BEIIECTB. bubnuoteka [JOK
XUMHUYECKUE YPaBHECHUSI https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BEIIECTBA bu6moreka [IOK
[0 YPaBHEHHUSM XUMHUYCCKUX PEAKIHiA https://m.edsoo.ru/ff0d5708
18| (cosmmentun pastowen, sameuen buGorexa LIOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIONEIHUCT. O60g;1eHne u bubmuorexa LIOK
N https://m.edso0.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUN
20 KontponbHaas padorta Nel o teme bubnuorexa [JOK
«BelecTBa 1 XUMHUECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
B — .C .
21| Kucnopoa— snever i npoctoe nentecrao BuGorexa LIOK
0 ' https://m.edsoo.ru/ff0d448e
30H
22 | nonopora (peasitan oxmenomns, opene) Bubmorera LIOK
poAa 1P » TOP ' https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
23| naoparopin n mpowstzenmoc u6morera LIOK
n patop P ’ https://m.edsoo.ru/ff0d497a
PUMEHEHHE KUCI0poaa
TennoBoit 3¢ (hekT XUMHUECKON peaKinu, Bubnmorexa [IOK
24 MOHSATHE O TEPMOXUMHYECKOM YPABHEHUH,

9K30- U QHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yroib 1 METaH).

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOKI €T bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHUS
IT 0
26 | lonyacme n cotmpane mctoposs Bumiorera LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopox — ameMeHT 1 IpocToe BEMIECTBO. bubnuorexa [JOK
Haxoxenue B mpupoe https://m.edsoo.ru/ff0d4ddO
28 duznyecKre 1 XUMUIECKHE CBOMCTBA bubmmoreka [{OK
BojIopoa. [IpiMeHeHne Bo1opo/ia https://m.edsoo.ru/ff0d4ddO
29 n bu6moreka [IOK
OHATHE O KHCIOTAx H COJAX https://m.edso0.ru/ff0d50d2
30 CriocoObI TOJTy4eHHs BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| lonyuenne n cobmpanme sosoposa Bumiorera LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. N bu6moreka [IOK
32 Monsipablii 00bEM Ta30B. 3aK0H ABOTaIpO https://m.edsoo.ru/f0d542e
T e 10K
oMy y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WJIK 00BEMY
o | Do nbaon e s B LOK
beaxd . https://m.edsoo.ru/ff0d5708
OTHOIIICHHUH T'a30B
35 o . bubmuoreka [JOK
M3WYECKUEe U XUMHYECKHUEe CBOMCTBA BOIBI https://m.edsoo.ru/f0d587a
36 CocraB ocHoBanui. [TorsTre 00 bubmuoreka [JOK
WH/IUKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. Hacbimennsie u Bubmorexa IOK
37 HEHACBHIIIIEHHBIE pacTBOPHI. MaccoBast 10Jist

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Tpaktuyeckas padora Ne 5 o Teme

38 «[IpuroroBieHue pacTBOpoB ¢ bubnuorexa [JOK
OTpeeaEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEIIECTBAY

39 KonTtposnsHast padota Ne2 o teme bubnuorexa [JOK
«Kucnopona. Bogopoa. Boga» https://m.edso0.ru/ff0d6342

40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne €CKHE CBOMCTBA

41 KH;};{T}IIE;IX i:gcﬁ?{ilxl;naMgoﬁegimx bubmaorexa [IOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHue u XuMH4YECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca

m Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 I . bu6moreka [IOK

OJIy4eHHE U XUMHUYECKUE CBOICTBA KUCIOT https://m.edsoo.ru/ffodfee?

46 Conu (cpeaHue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
MOJIyYEHHUsI, XHMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

48 ['enernueckas cBsA3b MEXKy KilacCaMU bu6mmoreka [JOK
HEOPraHUYeCKUX COCTUHCHUIN https://m.edsoo.ru/00ad9a50

. bubnuoreka [IOK

49 O060061ieHre 1 cucTeMaTH3aIus 3HAaHUHA https://m.eds00.ru/00ad9ch2
'I'(OHTpom;Haﬂ pabota Ne3 o Teme Bubnuotexa LOK

50 OcCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOTBITKU KIACCHUPUKAITUU

51 XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O Bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
TPYIIAaxX CXOAHBIX AJICMEHTOB
Ilepuoauueckuii 3akoH u [lepuoauuecka
52 CI/I(I:)TIZMLLH;:I/IMI:/II/:II/EI)CKII/I(X}CI)JII/IGMGEI:OE IEI I/IK ’ Bubmiorexa LIOK
M https://m.edsoo.ru/00ada52c
eHJIeIeeBa
53 m bubmmoreka [{OK
CPHOEL, TPYIIIEL, TIOATPYIIIBT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/00ada342
C 0
55 | snewerros Mepuoscexol cncrev 1, 1 Bumtorexa LIOK
M p T https://m.edsoo.ru/00ada6bc
eHJIeIeeBa
XapaKkTepruCTUKa XUMHUYIECKOTO DMEMEHTa 110 Bubmiorexa [[OK
56 ero noJyioxenuto B [leproandeckoii cucreme ]
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoamyeckoro 3akoHa s
57 pa3BUTHS HayKu U TipakTuku. /. 1. bubnuoreka [IOK
MeHeneeB — y4EHBIH, IIeIaror u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DIIEKTPOOTPUIIATEILHOCT aTOMOB bubnuoreka [JOK
XHUMHYECKHX 3JIEMEHTOB https://m.edso0.ru/00adaab8
59 n bubnuoreka [JOK
OHHAA XUMHUHECKAA CBAD https:/m.edsoo.ru/00adac34
60 K bu6mmoreka [JOK
OBaJICHTHAs TOJIAPHAs XUMUYECKasl CBSI3b https://m.eds00.ru/00adaab8
61 KoBanenTHas HenossipHasi XMMU4eCKast bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 C bubmuoreka [JOK
TCTCHb OKACIICHHA https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIbHbIE bubnuorexa [IOK

peaxiuu

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bubnuoreka [IOK

64 OKHCIIUTENU U BOCCTAHOBUTEIIN 1 hitps://m.eds00.ru/00adb076
65 KonTtponsHast padota Ne4 o teme 1 bubnuorexa [JOK
«Crpoenue atoma. XUMHUYECKask CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600mIeHue u 1 bubnuorexa [JOK
cHCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHNE U 1 bubnuoreka [IOK
cHCTEeMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [JOK
cHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
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9 KUIACC

Koan4decTBo 4acoB

DJIeKTpPOHHbIe HM(POBbIE

Ne Hara
/i Tema ypoka Beero Kontpoabubie| IIpakTuuyeckue H3yueHHsI o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypcel
Tema 1 (174) BelecTBO 1 XMMHUYECKHE
peakuuu
Ilepuoanueckuii 3akoH. Ileproanyueckas
1 CI/IfTeMHa XUMUYECKUX 3neMgHT(I)[B A" 1 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3BMEHEHHH CBONCTB
2 XI/IMI/I‘—IGCKEIX AIIEMEHTOB MEPBbIX TPEX 1 bubmorexa LIOK
https://m.edsoo.ru/00adb6b6
MepUOIOB

3 Knaccudukanus n HomeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpEHNME U YIIIyOIICHUE 3HAHUI 1 1
OCHOBHBIX pa3/esioB Kypca 8 kiraccay

5 Knaccudukanys XuMu4ecKuX peakiuu 1mo 1 bu6moreka [IOK
Pa3IMYHBIM IIPH3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XMMUYECKOM

7 CaKIuu HOH}II?FI/IG 0 FTOMOT'CHHBIX U 1 bubmorexa LIOK
peariui. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKITHIX
[ToHATHE O XUMHUUYECKOM PAaBHOBECHH.

8 @akTopbl, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMHUYECKON peaKiuu U MOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHCIIUTEILHO-BOCCTAHOBUTEILHEIC 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTUUECKOM

COPHA STICKTPO CCKO bubnmnoreka [JOK

10 muccormanu. CUIIBHBIE U Cl1a0bIe 1

QJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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bubnuoreka [IOK

1 HoHHbIe ypasHeHHs peaxiui https://m.eds00.ru/00add448
X o
12| ockomanuii ncacre npexcTancri o6 BuGmoexa LIOK
DIIEKTPOJUTHIECKOM JTUCCOIHAIIHH https://m.edsoo.ru/00add5d8
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpEeACTABICHUHN 00 AIMEKTPOIUTHUECKON 53652(;:2%1&?50% ddsb?
JMcCOoLanuu RS- :
. bubnuotexa [JOK
14 Howsmue o ruaponnse coneit https://m.eds00.ru/00add9d4
. bubnuotexa [JOK
15 O0001IeHne 1 cucTeMaTH3ans 3SHAaHUH hitps://m.edsoo.ru/00addd12
16 [IpakTueckas padota Ne 1. «Pemenue bubnuoreka [IOK
IKCIIEPUMEHTAIBHBIX 33]1a4» https://m.edsoo.ru/00addbfa
. E;HTPOJ‘IBH’&SI paboTa Ne2 o Teme Buborexa [IOK
JICKTPOJITIHICCKAA JINCCOUHALLIA. https://m.edsoo.ru/00addecQ
XUMUYECKUE pEaKlMi B PACTBOPAX»
Tema 2 (254) HemeTajibl U ux
coeMHEeHUs
18 OO0mrast XxapaKTepUCTHKA FaJIOTeHOB. bubnuoreka [JOK
XUMHYECKUE CBOICTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19| xmamccxnt csoicraa. nomyucine Bu6morera LIOK
> oMYA ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
T S — Bufimorera LIOK
LIy > 3T https://m.edsoo.ru/00ade348
e€ CBOWCTB»
21| mammacorom peasiut, e ozt Bubmorera LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO1mas xapakTepucTuka 3eMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
23 ANOTpONHBIE MOJU(PUKALIUN CEPBI. bubnuorexa [IOK

Haxoxnenue cepbl 1 €€ cOeIMHEHUN B

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
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npupoje. XuMHUYECKHUE CBOMCTBA CEPBI

24 CepoBoiopo1, cTpoeHHe, GU3NIECKUE U bubnuorexa [JOK
XUMHYECKHe CBOHCTBA https://m.edsoo.ru/00ade802

w | g o, BuGmorea 10K

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHMYECKHUE PEAKINY, JIEKAITUE B OCHOBE
| TP et oy B LOK
P ‘ 9 https://m.edsoo.ru/00adec8a
3arps3HEHUE OKPYIKAIOMICH CpeIbl
COCITMHEHUSIMH CEPBI
BrramcneHre MacCoBOM JOJH BEIXOa bu6moreka [IOK

27 )

MPOJIyKTa PeaKkiuu https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepuCTUKa IEMEHTOB V A-
rpynnsl. A30T, pacClIpOCTpaHEHNE B bubnuoreka [JOK

28 )
npupoje, Gu3ndeckre U XUMHUCCKHUE https://m.edsoo.ru/00adeea6
CBOWCTBA

29 AMMHaK, ero GU3NIECKUE U XUMUUECKHE bubnuorexa [JOK
CBOWMCTBA, MMOJIy4CHHE U TIPUMCHEHNE https://m.edsoo.ru/00adf004

o | amasmmcspaton o310 e BuGmorea 10K

wdh > Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucjaoTa, e€ hpusndeckue u bubnuoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIeH
aMMOHHMSI B KQUeCTBE MUHEPAIbHBIX

32 ynoopenuil. Xumuueckoe 3I;.Fp$[3HeHI/Ie Bubmzorexa LIOK

. https://m.edsoo.ru/00adf518
OKpY’KaroIlel Cpeibl COeAMHEHUSIMHU
azoTa
3| Gochopmn sierors et ubmiorera LIOK
P N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIy4ECHUE
34 Hcnons3oBanue ¢ochaToB B KauecTBE bubnuorexa [IOK

MUHEpAIbHBIX Y10OpeHUi. 3arpsi3HeHne

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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MPUPOTHOM cpeabl hocdaramu

VYriepoa, pacnpocTpaHeHHe B IPUPO/IEL,

bubnuoreka [IOK

3 bu3MuecKre 1 XMMHYECKUE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XUMHUYECKHE CBOMCTBA. IKOJOTHICCKUE bu6mmoreka [IOK
po0JIeMbI, CBSI3aHHBIC C OKCUIOM https://m.edsoo.ru/00adfebe
yriaeposa (1V)
. bubnuoteka [JOK
37 YTObHAs KUCIIOTa 1 6€ CoMu https://m.edso0.ru/00ae006¢
[IpaxTueckas padorta Ne 4 o Teme
b K
38 "TTorydeHne yrieKuciioro rasa. htilggl;l/(;rlefjiclj)oru 10020276
KauectBennas peaxius Ha kapOoHAT-HOH" — :
[TepBoHauanbHBIC TOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa LIOK
COCMHEHUAX YIIEpOsia https://m.edsoo.ru/00ae054e
. bu6moreka [IOK
40 Kpewmuid u ero coemmenmus https://m.edsoo.ru/00ae080a
[Tpaktruueckast padota Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bu6moreka [IOK
«Baxxnelime HeMeTaIbI M UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padota Ne3 mo teme BuGnuotexa LIOK
42 «BaxxHeimue HeMeTalIbl U UX
S https://m.edsoo.ru/00ae0el8
Tema 3 (204) Meraj/uibl U UX
coeTMHEH U
OO61mast XxapaKTepUCTUKAa XUMHUYECKUX
3JIEMEHTOB — METaJIoB. MeTainueckas
43 CBSI3b U METAJUINYECKAst KpUCTAJUINYECKas E,[I/t@;_?/?;zl;ié‘}glj/o 0ae103e
pemérka. Pu3nyeckue CBOMCTBa ps./im. '
METaJJIOB
XUMUYECKHE CBOMCTBA METAJIJIOB.
N N bubnuoreka [IOK
44 DNEeKTPOXUMHUYECKUH Psil HANPSHKEHUM Omuotexa 1O

METAJIJIOB

https://m.edso0.ru/00ael1156
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OO61mue crnocoObl MOTYYCHUS METaIIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHHUSIM bubnuorexa [JOK
XUMHUUYECKHX PEaKLUi, eClIi OJMH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COJIEPIKUT MPUMECH

46 1 bu6mmoreka [{OK

OHATHE O KOpPO3HHI METAILIOB https://m.eds00.ru/00ae1278
bu6mmoreka [IOK

4t [Henounpie MeTaLI https://m.edso0.ru/00ae14b2

48 0 bubmmoreka [IOK

KCHBT M THAPOKCHIIBT HATPUA 1 KaJTA https://m.edso0.ru/00ae14b2

49 [IenouHo3eMenbHBIC METAILIBI — KaIbIINH bubmmoreka [{OK
U Maruui https://m.edsoo.ru/00ae15e8

50 B N bu6moreka [IOK

DKHCHIIHE COCIMHCHIA KalbIUi https://m.edsoo.ru/00ae15e8

51 O0001IeHne 1 cucTeMaTH3aus 3HAaHUHA

59 JKEcTKOCTh BOIBI U CIIOCOOBI €€ bu6moreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886

53| "KEomkooms sovmt n weTOmM € BuGanorera LIOK

" https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bu6mmoreka [JOK

54 AmoMHHUH https://m.edso0o.ru/00ae1c64

55 AMdoTepHbIe CBOMCTBA OKCUIA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

bubnuoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcupl, rUapoKcu bl 1 cou xenesa (11) bubmuoreka [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6

58 O06o00mIeHre U cucTeMaTH3alus 3HaHUH

59| oxenepmenmatmm s 1o Tove Bumoraxa LIOK

pHY A https://m.edsoo.ru/00ae3de8
«Baxxueime MeTamibl ¥ UX COCTUHCHHS
60 Boruncnenus no ypaBHEHUSIM bubnuorexa [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
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XMUMHMUYECKUX PEAKLUH, €CIU OJUH U3
pCarcHTOB AaH B HU30BITKE HUIIN COACPIKUT
IpuMecH. Berauciienyss MacCoBOM 101
BBIX0/1a IPOJAYKTA PEAKIIUHA

https://m.edso0.ru/00ae1750

61 O0600IEeHrEe ¥ CHCTEMATH3AIINs 3HAHMI 1
62 KonTtponsHast padota Ne4 o teme 1
«Bakuennye MeTaiuibl U UX COCIUHECHUSY
63 BemecTBa 1 Mateprainsl B IOBCETHEBHOU 1 bubnuorexa [JOK
’KU3HU YeIOoBeKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPYKaroIen 1 bubnuorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B penieHun 3K0JI0TM4eCKUX 1 bubnuoreka [JOK
mpobemM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [JOK
CHCTEeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprubrIit ypok. O60011eHNE 1 1 bubnuoreka [JOK
CHCTEMaTU3alus 3HaHUI https://m.edso00.ru/00adb33c
68 Peseprubiit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CHCTEeMaTH3alKs 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Jara Jara
KoanuecTBo yacoB HU3yUYeHHs H3y4YeHUs
Ne
Tema ypoka ¢akr
n/n 9-AB 9-AB IIpumeyanue
Beero Kourpoububie IIpakTnuyeckue A, A
padoThI padoTsbI
Tema 1 (5 1) Xumus —
BaJKHas100J1aCTh
€CTEeCTBO3HAHUSA U
NPAaKTHYECKOM 1eATeJIbHOCTH
YyeJIOBEKa
1 [Ipenmet xumuu. Poib XUMUU B KU3HU 1 04.09
yenoBeka. Tena n BemecTsa '
2 [Touarue o MeToqax MO3HAHUSA B XUMHA 1 04.09
[Tpaktuueckas pabota Ne 1 «IIpaBuna 1
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 11.09
oOpareHus ¢ 1a60paTOpHBIM R
o0opynoBaHUuEM
4 UYucrele BemiecTBa 1 cMecu. CriocoObl 1 11.09
pasaeiieHusi cMecen '
[IpakTrueckas padota Ne 2 Pazenenue 1
5 cMmeceil (Ha mpuMepe OYUCTKU 1 18.09
MTOBapEHHOM COJIH)
Tema 2 (15 4) BemecrBa n
XUMHYeCcKHe Peakiun
6 ATOMBI 1 MOJIEKYJIBI 1 18.09
7 XHUMHUYECKHUE DIIEMEHTBI. 3HAKU 1 9509
(CMMBOJIBI) XUMUYECKUX DIIEMEHTOB '
8 [IpocThie u cliOXkHBIE BEllleCTBA 25.09
9 ATOMHO-MOJIEKYJIIDHOE YyUEHUE 09.10
3aKOH MOCTOSIHCTBA COCTaBA BEILECTB.
10 1 09.10

Xumuueckas popmyna. BaneHTHOCTD




ATOMOB XMMHUYCCKUX 3JICMCHTOB

11

OTtHocuTeNbHAs AaTOMHAsI Macca.
OTtHocuTENbHAs MOJIEKYJISIpHAsI Macca

16.10.

12

MaccoBas g0 XUMHYECKOI'0 3JIeMEHTa
B COCAMHCHUN

16.10

13

KomnuectBo Bemiecrsa. Moub.
MognsipHas macca

23.10

14

dusnyeckre U XUMHUYECKUE SIBICHUS.
XuMuYecKas peakius

23.10

15

[Ipu3Haky u ycinoBus MPOTEKaHUS
XUMUYECKUX PEAKIUI

13.11

16

3aK0oH COXpaHEHUsT MACChI BEIIECTB.
XHAMHUYECKUE YPAaBHEHHUS

13.11

17

BBI‘-II/ICJ'IGHI/ISI KOJIN4YEeCTBA, MaCChl
BEIIIECTBA [0 YPAaBHCHUSIM XUMHYECKHX
peakuui

20.11

18

Knaccudukanus XuMuuecknx peakiui
(coenuHEeHMs, pas3IOKCHUS, 3aMEICHUS,
oOmeHa)

20.11

19

BrrunciieHus KoJan4ecTBa, MacChl
BEIIIECTBA [0 YPAaBHCHHUSIM XUMHYECKHX
peakuui

27.11

20

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIoneaucT. O000IeHE U
CHCTEMAaTHU3aIUs 3HAHUI

27.11

Tema 3 (6 1) Bozgyx. Kucaopoa.
ITonsiTHE 00 OKCHIAX

21

Bo3nyx — cmecs razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u
mpocroe BemecTso. O30H

04.12

22

duznyecKkue U XMMUYECKUE CBOWCTBA
KHCTopoaa (peaKiuu OKUCICHHUS,
ropenue). [louarue 06 okcumax




23

Croco0bl MoJTy4eHHs KACIOpoJia B
nabopaTopuu U MIPOMBIIITICHHOCTH.
IIpumeHeHnue kucopoaa

04.12

24

TennoBoit 3¢ dexT XuMIIecKoit
peaKnuu, NOHSATHE O TEPMOXUMHUIECKOM
YpaBHEHHH, K30- U SJHJOTEPMUIECKUX
peakuusx TorimBo (HEPTH, yroyib U
MeTaH). 3arpsi3HeHue BO3/1yXa, CliocoObl
€ro NpeJoTBpaIlCHUs

25

[IpaxTueckas pabora Ne 3 [Tomyuenue
U coOMpaHHe KUCIOPO/Ia, H3yIeHUE €T
CBONCTB

11.12

26

KonTpomsnas padora Ne 1

11.12

Tema 4 (8 u) Bonopoa. Ilonsitue o
KHCJIO0TaX U COJISAX

27

Boaopon — sneMeHT u mpoctoe
BemecTBo. Haxoxmenue B mpupoie

18.12

28

dusnyeckre 1 XUMHYECKUE CBOMCTBA
BoJiopona. [Ipumenenne Bogopoaa

29

IloHsATHE O KHCIIOTaX U COJIIX

18.12

30

CrniocoOblI MmoTy4eHHst BOI0PO/Ia B
nabopaTopuu

31

MousipHbiii 00BEM razoB. 3akoH
ABoraapo

25.12

32

Brruncienus o0béma, KOJIMYECTBa
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UITH 00bEMY

25.12

33

Brruucinesus 006MOB ra3oB o
YPAaBHEHUIO PEAKLIMHA Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI T'a30B

15.01

34

[Ipaktuyeckas padora Ne 4 [Tomxyuenue
U coOupaHue BOJOPO/a, U3yYeHHE ero
CBONCTB

15.01




Tema 5 (5 u) Boasl. PacTBopbI.
ITonsiTHE 00 OCHOBAHUAX

35

duznueckre U XUMHUECKUE CBOIICTBA
BOJIbI

22.01

36

CocraB ocHoBanuii. [lousarue 00
HHAUKATOPax

22.01

37

Bopa xak pactBoputens. HacbllieHHbIe
1 HEHACBIIIECHHBIE pPAacTBOPBI. MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE

29.01

38

[IpaxTnueckas padora Ne 5
[IpuroToBiieHre pacTBOPOB C
ONPENENEHHON MaCCOBOM J10J1€H
pacTBOPEHHOTO BEILIECTBA

29.01

39

KonTpomnbnast pabota Ne2

05.02

Tema 6 (12 ) OcHOBHBIE KJIACChHI
HEOPraHN4YeCcKNX coeMHeHn

40

Oxkcuapl: cocTaB, Kiaccudukaus,
HOMEHKJIaTypa

05.02

41

[Tonydenune u XuMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

12.02

42

OcHoBanus: COoCTasB, KJ'IaCCI/I(l)I/IKaHI/IH,
HOMCHKJIaTypa

12.02

43

[TonyueHue u XMMHYECKHE CBOMCTBA
OCHOBaHUH

19.02

44

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

19.02

45

HOJ'IyLIeHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIOT

26.02

46

Conu (cpemHue): HOMEHKIIATYpa,
CHOCOOBI MOTYYEHUs, XUMUYECKUE
CBOMCTBA

26.02

47

IIpaktuyeckas pabora Ne 6. Pemenue

04.03




BKCHepI/IMeHTaJIBHbIX 3a1a4 I10 TECMEC
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIUHEHUIT

48

['eneTnueckas cBs3b MEXKy KJIacCaMu
HEOPraHWYECKUX COEAMHEHUI

04.03

49

['eneTnueckas cBsI3b MEXK]y KJIacCaMU
HEOPraHWYECKUX COEANHEHUI

11.03

50

KonTponbnas padora Ne3

11.03

51

O000I11IEHNE U CUCTEMATH3AINA 3HAHUN

18.03

Tema 7 (7 4) lleproanyeckuii 3aK0H U

Ilepuoauyeckasi cucrema
XUMHUYECKHUX IJIEMEHTOB
JA.N.Menneneea. CTpoeHue aroma.

52

[TepBbie MOTBITKY KIacCUpUKAITIT
XUMHYECKUX 31eMeHTOB. IloHsaThe o
rpynIax CXOIHbIX JIEMEHTOB

18.03

53

[Tepuoanueckuii 3aKOH 1
[Tepuoandeckas cucTeMa XUMHUYECKUX
anemenToB JI. 1. MenzaeneeBa

01.04

54

[lepuop1, TPy, MOATPYIIIIBI

55

Crpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

01.04

56

CtpoeHue AIeKTPOHHBIX 000I0UeK
aTOMOB 371eMeHTOB [leproanueckoi
cuctemsl /1. Y. MeHaeneeBa

57

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B
ITepuoaunueckoii cucreme . M.
MeneneeBa

08.04

58

3nauenue [lepuoanueckoro 3akoHa Jis
pa3BuTHUs HayKu U npaktuku. /. 1.
MeHeneeB — y4€HBIH, IEJAror U
rpaXkJaHUH

08.04




Tema 8 (10 y) Xumuueckasi CBsI3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu

DNEKTPOOTPULIATENBHOCTh AaTOMOB

59 1 15.04.
XUMHYECKUX DIIEMEHTOB

60 HoHHas XMMHAYECKas CBSI3b 1 15.04

61 KoBasieHTHast moJsipHas XUMHYECKast 1 99 04
CBSI3b

62 KoBaseHTHast HeMoIIpHast XUMUYeCKast 1 99 04
CBSI3b

63 CreneHb OKUCIEHUS 1 27.04

64 OKHCIUTENBFHO-BOCCTAHOBUTEILHBIE 1 27 04
peaknuu

65 OKUCIIUTEN U BOCCTAHOBUTENHN 1 20.05

66 KonTpossnas padora Ned 1 20.05

67 O06001IeHne 1 cucTeMaTH3aus 3HAaHUHA 1 27.05.

68 O060011IeHne 1 cucTeMaTH3aus 3HAaHUHA 1 27.05

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIACC

Jara
Jara
Ne T KoanuyecTBO 4acoB - H3Y4YeHH s S R
M K
u/n eMa ypoka dakt puMevyaHue
Bcero | KP | IIP |9A 9b 9A 9b
Tema 1 (6 4) [loBTOpEeHNe M yriy0o/1eHne 3HAHNIT OCHOBHBIX
pa3aesioB Kypca 8 kiacca
Ilepuoauueckuii 3axoH. Ileproandeckas cucreMa XUMHYECKUX
1 proA PHOA 1 07.09 | 07.09
anemeHToB J[. . Meneneera
3aKOHOMEPHOCTH B  HM3MEHEHHMH CBOMCTB  XHMHYECKHX
2 P . 1 07.09 | 07.09
3JIEMEHTOB TIEPBBIX TPEX MEPHUOIOB
3 Knaccudukanus u HoMeHKIIaTypa HEOPraHUYECKUX BEIIECTB 1 14.09 | 14.09
4 Bubl XUMHYECKOM CBSI3U U TUIIBI KPUCTAIIMYECKUX PEIIETOK 14.09 | 14.09
5 Buaer xXuMH4aeckoil cBsI3U 1 21.09 | 21.09
6 KontpossHas paGora Ne 1 1 1 21.09 | 21.09
Tema 2 (4 1) OcHOBHBIE 3AKOHOMEPHOCTH XHMHYECKHX
peakuuii
Knaccudukanuss XUMHYECKUX peakuuil 10  pa3jIuyHbIM
7 uniay peaidi P 1 28.09 | 28.09
MPU3HAKaM
[Tonsitue o ckopoctu xuMuueckon peakuuu. [lonstue o
8 P peartt 1 28.09 | 28.09
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITHIX
[TonsaTre 0 XuMuYeCKOM paBHOBeCHHU. DAKTOPHI, BIMSIONIUE Ha
9 CKOPOCTh XMMHUYECKON PEaKIMU W TIOJOKEHHE XHUMHUYECKOTO 1 05.10 | 05.10
paBHOBECHS
10 OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIE PEAKIIUN 1 05.10 | 05.10
Tema 3 (8 wu) DiekTpoJuTHYECKAsT JUCCOMMALHUS.
XHMHYeCKHE peaKkIii B PacTBOpax
Teopuss anexTposMTHUYECKOW auccoruanuu. CHIbHBIE W
11 P P Anecontat 1 12.10 | 12.10
Cl1a0bIe AIIEKTPOJIUTHI
12 HonHble ypaBHEHMS peakluil 1 12.10 | 12.10




XUMHUYECKUE CBOMCTBA KHUCIOT M OCHOBAaHUU B CBETE

13 . . 19.10. | 19.10.
MIPEJICTABICHUHI 00 IEKTPOTUTUYCCKON TUCCOIUAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B CBETE MpEACTaBICHUN 00

14 d ped 19.10 | 19.10
AIEKTPOJIUTUICCKON TUCCOITUAITIT

15 [Tonsarue o runmponuse coneit 26.10. | 26.10.

16 O06o01IeHre ¥ cUCTeMaTH3aIUs 3HAHHUHA 26.10 | 26.10
[IpakTrueckas pabora Ne 1. Pemenune skcriepruMeHTaIbHBIX

17 P P P 09.11. 09.11.
3a/1aq

18 KonTpomsHas padota No2 09.11 | 09.11
Tema 4 (4 4) OOmas XapaKTepPUCTHKA XHMHYECKHX
3jeMeHTOB VIIA-rpynnsl. I'anorennl
OO0mmas XxapakTepruCTHKA TaJIOTeHOB. XUMHUYECKUE CBOMCTBA HA

19 {1 XApAicTep 16.11. 16.11.
puMepe XJiopa
XnopoBogopoa. CoJisiHasg KUCI0Ta, XMMUYECKUE CBOMCTBA

20 POBOAOPOL : : 16.11 | 16.11
MOJIyueHue, MPUMEHEHHE
[Tpaktruueckast padora Ne 2 IlomydeHue cosTHOW KUCTOTHI

21 P A% pa T : 2311 | 2311
U3y4eHue e€ CBOMCTB
Boruricnenusi mo ypaBHEHUSIM XUMUYECKUX PEaKLUN, €CIIu

22 P peait 2311 | 23.11
OJIMH U3 PEareHTOB JIaH B U30bITKE
Tema 5 (6 ) O6uas xapakTepucTUKa 3j1eMeHToB VIA-
rpynnbl. Cepa u eé coenmHeHust

23 OO61as xapakTepucTuka 3eMeHToB VIA-Tpymb 30.11 | 30.11
AnnotponHsie Moaupukanuu cepel. HaxoxaeHue cepbl u eé

24 . . 30.11 | 30.11
COEIMHEHUH B MPUPOJe. XUMUYECKHE CBONCTBA CEPBI

25 CepoBosopo, cTpoeHue, GU3NYECKUe U XUMHUECKHUEe CBOMCTBA 07.12 | 07.12
Oxcupst cepbl. CepHasi KuCIOTa, PU3NUECKHE U XUMUYECKUE

26 JAbL CEPEI. A-EP ¢ 07.12 | 07.12
CBOMCTBa, MPUMEHEHHE
XUMUYECKHE PEAKINH, JEKAIMe B OCHOBE MPOMBIILIEHHOTO

27 crnocoba  TOJIydeHUS  CepHOM  KHCIOTBHL.  XHUMHYECKOE 1412 | 1412

3arpsA3HCHUC oxpyncaromeﬁ cpeabl COCOAMHCHUSAMU  CCPLI




Brrunciienne MaccoBOi 1011 BBIX0/1A MPOAYKTA PEAKIIUU

28 KonTpomapnas padorta Ne 3 1412 | 1412
Tema 6 (7 u) O0masi XapaKTepPUCTUKA 3JIeMeHTOB VA-
rpynmnsl. A30T, pocop u uX coeTUHEHHS
OOmast  XapakTepuCTUKa 3JEMEHTOB VA-rpynmbel.  A30T,

29 pacnpocTpaHeHue B TNpUpOJE, (PU3NYECKHE U XUMHUYECKUE 21.12 | 21.12
CBOICTBA
AMMUaK, ero W3UYECKME W  XHUMHUYECKHE CBOWCTBA,

30 ¢ 21.12 | 21.12
MOJTy4eHUE U TIPUMEHEHUE

31 A3OTHas KUCIOTa, €€ PU3NIECKHe U XUMUYECKHUE CBOMCTBA 28.12. | 28.12.
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B KadyeCTBE

32 MUHEpaAJIbHBIX  ynoOpeHuidl.  XuUMHYECKoe  3arpsi3HEeHue 28.12 | 28.12
OKpPYKAFOIIeH CpeJibl COSAMHCHUSIMA a30Ta

33 ®dochop. Oxcung dochopa (V) u  dochopHas Kuciora, 1101 | 1101
(bu3UYeCcCKre U XUMHUYECKUE CBOMCTBA, TIOJTyUCHHE ' '
Hcnonw3oBanne ¢docharoB B  KadyecTBE  MHUHEPAIBHBIX

34 o o 11.01 | 11.01
ynoOpeHuit. 3arps3HeHNE MPUPOTHON cpenbl hochaTamu
IIpaxktuueckas padora Ne 3 IlonydeHue amMMmmMaka, U3ydEHHE

35 DARTHE P i ya 18.01 | 18.01
€ro CBOMCTB
Tema 7 (8 y) OOmasi XapakTePpUCTHKA XHMHYECKHX
jeMeHTOB IVA-rpynnbl. Yrjepox M KpeMHH H HX
coeMHEeHUs!
Yrinepon, pacmpocTpaHeHUE B IpHpojae, (GU3NYECKUE U

36 Po%,  Pacipocip pupoze, & 18.01 | 18.01
XMUMHYECKHE CBOMCTBA
Oxcuppl yriaepojaa, ux (pusmdeckue U XMMUYECKUE CBOMCTBA.

37 DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHAOM YIiepoia 25.01 | 25.01
(V)

38 VYroJibHAs KUCHOTA U €€ CONu 25.01 | 25.01
[Ipaktiueckas paborta Ne 4 [lomyueHue yriekuciaoro rasa.

39 P P YACHHS YT 01.02 | 01.02
KauectBeHHas peakuus Ha kKapOOHAT-UOH

40 IlepBoHauanbHbIe MOHATHS 00 OPraHNYECKUX BEIECTBaX KaK O 01.02 | 01.02




COCAMHCHUAX yIrijiepoda

41 KpemHwuii 1 €ro coeiuHeHust 1 08.02 | 08.02
42 [IpakTuyeckas padbota Jv\fg 5. Pelrenune 3kcriepuMeHTaIbHBIX 1 08.02 | 08.02
3a7a4 10 TeMe «BaxxHeine HeMeTaaIbl U UX COEIUHEHUS
43 KownrposbsHas paborta Ne 4 1 15.02 | 15.02
Tema 8 (4 4) O6uIMe cBOWCTBA METAJLIIOB
OO011as XapakTepUCTUKA XMMHUUECKHUX 3JIEMEHTOB — METAJLJIOB.
44 Mertannudeckasi CBS3b U METAJUINYECKasi KPHUCTALTNIECKast 1 15.02 | 15.02
pemérka. GuU3nUeCKre CBOMCTBA METAJIOB
45 XI/IMI/I‘—IeCKI/I? CBOMCTBa METAIIOB. DJIEKTPOXUMUYCCKHH PSIJT 1 9202 | 22.02
HaIPsDKCHUI METaJIOB
O6mme criocoOb! moydeHus: MmetayioB. CrutaBel. Berancnenus
46 10 YpaBHEHUSM XHMHUYCCKUX PEAKIHMH, €CIM OJHUH U3 1 22.02 | 22.02
pPEareHTOB COJICPIKUT MPUMECH
47 [ToHsTHE O KOPPO3HH METAIIIIOB 1 29.02 | 29.02
Tema 9 (16 u) BakHeiimue MeTaJLUIbI U UX COeTUHEHHS
48 [1len04YHbBIE METAIIIBI 1 29.02 | 29.02
49 OKcHIBI ¥ THAPOKCHUIBI HATPHS M KaIus 1 07.03 | 07.03
50 [IlerouHO3eMeEIbHBIC METAILIBI — KAJIBIIUHA U MarHAM 1 07.03 | 07.03
51 Baxueime coefMHEHNS KaJIbLIUI 1 14.03 | 14.03
52 O00011IeHIE U CUCTEMATH3AlIUI 3HAHUIA 1 14.03 | 14.03
53 XKécTroCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHUs 1 21.03 | 21.03
54 ANFOMUHMIA 1 21.03 | 21.03
55 AmboTepHbIe CBOMCTBA OKCHJIA M THAPOKCHUIA 1 04.04 | 04.04
56 [TpakTiueckas padorta Ne 6 JKEcTKOCTh BOABI M METOBI €€ 1 04.04 | 04.04
yCTpaHEeHHs
57 Keneso 11.04 | 11.04
58 Oxcubl, TIpoKcUabI U conn xenesa (I11) u xenesa (111) 11.04 | 11.04




59 O06o01IeHre 1 cucTeMaTH3aIs 3HAHUHA 1 18.04 | 18.04

50| syt io e (Banciam werarns nmk cocumonny, 18.04 | 18.04
Berumcnenuss mo ypaBHEHHSM XHMHUYECKUX PEAKIHMHA, eCIH

61 OJIMH U3 PEAareHTOB JaH B M30BITKE WM COJCPXKUT MPUMECH. 1 25.04 | 25.04
Brprunciienuss MaccoBO# JOJIM BBIXOJ1a TPOJAYKTA PEAKIIUHI

62 O06o01IeHre U chCcTeMaTH3aIUs 3HAHHUHA 25.04 | 25.04

63 KonTposasnas padora Ne 5 1 02.05 | 02.05
Tema 10 (5 4) BemecTBa 1 MaTepuabl B )KH3HH YeJIOBEKa

64 BemecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HH YeJIOBEKa 1 02.05 | 02.05

65 XUMHUYECKOE 3arpsi3HEHIE OKPYKAIOIIEH CPeJIbI 1 16.05 | 16.05

66 Poub XumMuM B pelieHnH SK0JIOTHIECKUX MPOoOIeM 1 16.05 | 16.05

67 O06001IeHne 1 cucTeMaTH3aus 3HAaHUHA 1 23.05 | 23.05

68 O060011IeHne 1 cucTeMaTH3aus 3HAaHUHA 1 23.05 | 23.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

1. O.C.I'abpuensn, N.I'.OctpoymoB, C.A.CnankoB «Xumus.8» - M.: [Ipocemienne, 2022

2. 0O.C.I'abpuensH, N.I'.Ocrpoymos, C.A.CnaakoB «Xumus.9» - M.: I[Ipocsemenue, 2022

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJA

HUPDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. BubGmumoteka IIOK https://m.edsoo.ru/
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