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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XMMHH Ha ypOBHE OCHOBHOTO 00I1ero 00pa3oBaHus COCTaBlIeHa HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeNbHON HpPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueil mporpaMMbl BOCIUTAHUS U C YIETOM KOHIENIIMU NPENoJaBaHus YIeOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHbIX opranu3anmsax Poccuiickoit deneparmm.

[Iporpamma 1o XWMHUHM JOACT TPEICTABICHHE O WENsAX, OOmmel crpareruu OOydYeHHs,
BOCIIMTAaHUS W pa3BUTHS OOy4arOIIMXCS CpPEACTBAMU YYEOHOTO TpEeIMEeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJEpIKaHue, MPEeayCMaTPUBAET paCIpEIeIeHue ero 1o KiaccaM |
CTPYKTYpHUPOBaHHUE TIO pa3esiaM U TeMaM MPOrpaMMbl 10 XUMHH, ONPEAETISeT KOJTNISCTBEHHbIE
M KAueCTBEHHBIC XApPAKTEPUCTHKH COJCPKAHUS, PEKOMEHIYEMYIO IMOCIeI0BaTeIbHOCTD
M3YUYEHHS] XUMHUH C YYETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJalOMIMXCs, ONPENENIeT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUH K pe3ynbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHONW MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHMs, a TAKKE TPEOOBAHUI K pe3yJbTaTaM OOyUeHHsI XUMHUH
Ha YpPOBHE IIeNiell W3y4YeHHsT TpeJMeTa W OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWE XUMUH CITY)KUT OCHOBOH TSl JOPMHUPOBAHUS MUPOBO33PEHUS 00YJAOIIETOCS, €ro
MPEJCTAaBICHUI O MaTEPUATBHOM E€JHHCTBE MHPA, BAYKHYIO POJb HTPAIOT (POPMHUpPYEMbIE XUMHUEH
IIPEJCTABICHUS O B3aMMOMPEBPALCHUAX SHEPTUU U 00 3BOJIIOLIMHU BELIECTB B MPUPOAE, O MyTAX
pemieHust TI00anbHBIX NpPOOJEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA —  CHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEM sl camMopa3BUTHS U (OPMUPOBAHUS
KYJBTYpBI TMYHOCTH, €€ 001IeH 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHKE MBIIIJIEHUS M TBOPUECKUX CIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  Yy4eOHOM  JeATENbHOCTH,  AOKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HaKOMHUT €O CHeUU(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO IPUPO/IbI U YEJIOBEKa, SIBJSETCS OTBETCTBEHHBIM 3TAIllOM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH T'PaMOTHOCTH O0yJarOLUXCS;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHbIM
3HaHUSM, K TPUPOJIE, K UEJIOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJOTMYECKOe OOpazoBaHME
00yJaronmxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XUMHM O00€CHeuMBalOTCS CHelM(UKON colepix aHus
y4yeOHOTO TpeaMeTa, KOTOpBIM SIBJISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpa)kKeHHEM
0a30B0il HAyKN XMMUU Ha ONPE/ICTICHHOM JTarle e¢ pa3BUTH.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00Iero o0pa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaep’kaHHs MPOrpaMMbl 110 XUMHUH CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e¢ mizydeHuto. ConepkaHHe CKIAIBIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATHH O XuMHueckoi peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYPHO OPraHM30BaHbl IO MPHUHLMILY [1OCIEI0BATEIBHOTO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHMsI O CTPOEHUM aToMa U XUMUYECKOH CBA3H;

— MpeACTaBIECHUMN 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEILIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS pPAcCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHUS U NIOJyYEHHs U3y4aeMbIX BELIECTB.

OcBoeHHe MporpaMMbl MO XHMHUU CHOCOOCTBYET (DOPMHPOBAHHUIO MPEACTABIECHUS O
XMMHMUYECKON COCTaBISIONIEH HaydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHON NIpPHUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. V3yueHne xumuu
MIPOUCXOJUT C TPUBJICYEHHEM 3HAHUM U3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy, «buosorus. 5—7 knaccei» u «®duszuka. 7 Kimacey.

[Ipyu n3yueHU XUMUU MPOUCXOIUT POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON EATEIbHOCTH YelIoBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHPOBOU KyJIbTyphl. 3alada y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HAyYHBIM METOJIaM TMO3HaHMSI IPU U3yYEHUH BEIIECTB U XUMUYECKUX pPeaKiuii, B
(GOopMHUpPOBaHMM M PpA3BUTHM [I03HABATEIIbHBIX YMEHMH M HUX IPUMEHEHHMM B y4eOHO-
[I03HABATENbHON M y4eOHO-UCCIE0BATEIbCKON NEATENbHOCTH, OCBOCHUH MPABUI 0€30I1aCHOTO
oOpaleHHs ¢ BEIECTBAMU B IIOBCEAHEBHOM KHU3HH.

IIpy u3ydyeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs BaXXHOE 3HAYECHUE
MpUOOpENH TaKue 1EeJH, KakK:

— (OopMUPOBAHME MHTEIUIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEIBHOMY IPHHATHIO DPELICHUH, CIIOCOOHOM aaanTHUpoBaThesi K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HAaNpaBJICHHOCTh OOyuYeHHMs Ha CUCTEMaTH4ecKoe ImpuoOllieHue oOlydamoummuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— olecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIUMUCS OIbITa
pa3sHOOOpa3HON NeATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBaHue 00mIeH (YHKIIMOHAIBHOW M €CTECTBEHHO-HAY4YHOI I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBAThH SBJICHUS OKPY)KAIOLIEr0 MHpA, UCIOJb3ys 3HAHUSA U
OMNBIT, TOJYyYEHHbIE MPU M3YYEHUM XUMHH, INPUMEHATh HMX MpU peleHuH npolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4arOUINXCs TYMaHUCTUYECKHX OTHOIICHUH, MOHUMaHUS [IeHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTUYECKU 1€JIecOO00pa3HOTo MOBEACHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBbS U OKPYKAIOIIEW MPUPOIHOU
Cpenpl;
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— pa3BUTHE MOTHBAIIMU K O0YYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsI OOINEYEIOBEYCCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouIIs U HAITPABICHHOCTH JAaJbHEHIIIETO 00yICHHS.

OO01ee 4uCIIO YacoB, OTBEACHHBIX JII U3YUEHUS] XUMHUU HAa YPOBHE OCHOBHOTO OOMIETO
oOpa3oBanus, coctaniser 136 yacoB: B 8 kimacce — 68 wacos (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).
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COJAEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Ponb XMMHUM B KHU3HU 4YEJOBEKa. XHMMHUA B CHCTEME HayK. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BELIECTB. ArperarHoe cocrosinue BemecTB. [loHsitue o
METOJ1aX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3IeMeHThl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTsie U ciokKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAS aToMHasi Macca. OTHOCUTEbHAS MOJIEKYIISIpHAS
Macca. MaccoBast 10Jis1 XHMHYECKOTO 3JIEMEHTA B COSIMHCHUH.

KomnuectBo BemectBa. Moss. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacueTsl mo opMysiaM XUMUUECKHX COSTMHEHUH.

dusznyeckue M XWMHYECKHE SIBJICHUS. XHUMUUYECKas peakius W e¢ NpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XUMUYECKHE ypaBHEeHHUs. Knaccupukamms XUMUIECKUX PEAKITUI
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyIO#, mpaBuiamMu pabOThl B JTaOOpPaTOpUHM U MpPHUEMaMH
oOpareHus ¢ 1ab60paTopHbIM O0OPYAOBAaHUEM, M3YUYCHHE U OMNMUCAaHWE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOIeHNE Pu3nUecKuX (TIaBJIeHUE BOCKA, TAsTHUE JIb/A,
pacThpaHue caxapa B CTYNKE, KAIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKHX (TOPEHHUE CBEYH,
MPOKaJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTOM) SIBIICHUN, HAOIIOICHHE
W ONHUCAaHME TPU3HAKOB MPOTEKaHMS] XHMHUYECKMX peakuui (pas3jioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOpHUIOM Oapus, paszioxkeHue ruapokcunaa meau (I11) mpu
HarpeBaHWU, B3aWMOJICHCTBHE >kene3a ¢ pactBopoMm conu meau (II), m3yuenme cmocoOGoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (QUIBTPOBAaHUE, BBIMApUBAHHUE, TUCTHILISALMS,
xpomatorpadus, TMpoBeIEHUE OYUCTKHA [OBAapEHHOM CONM, HaONIOJIEHUE U OINMCAaHUE
pE3yJIbTaTOB MPOBEACHUS OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS Macchl, CO3[aHue
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Baxueiinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kuciaopon — sneMEHT W MPOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B npupoje, hpusnueckue U XMMUYECKUE CBOMCTBA (PeakIuy FOPEHUs).
Oxcuppl. [lpumenenue xkucnopoga. CrocoObl MOMydeHHUs KHUCIOpoJa B JIabOpaTOpuu U
npoMelieHHocTu. KpyroBopot kucnopoga B mpupojae. O30H — amioTpornHas MoAuQUKaims
KHUCTIOpOJa.

TemnoBoit 3ddexkr XuMHUUecKOW peakiuy, TEPMOXUMHUYECKHE YypaBHEHUS, 3K30- U
SHAOTEPMHUUYECKUE peaKkuy. TOMIMBO: Yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MApHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemiectBo. HaxokneHue BoxopoJa B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTer u conu.

MounsipHbiii 00BEM ra3oB. Pacu€Thl 0 XMMHUYECKUM YPaBHEHHSM.

®dusnyeckue cBoMcTBa BoAbl. Bonma kak pactBoputens. PactBopbl. HackleHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi A0Jisi BEILIECTBA B
pactBope. Xumuueckue coiictBa BoAbl. OcHOBaHUs. Pojib pacTBOpPOB B MPHPOJAE U B KHU3HU
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yenoBeka. KpyroBopoT BOJbI B NpHUpOJE. 3arps3HEHUE MPUPOJHBIX BOJ. OXpaHa W OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHenuit. Oxcunbl. Knaccuduxamusi OKCHIOB:
coneoOpa3yromnire (OCHOBHBIC, KHCIIOTHEIE, aM(POTepHBIE) U HecolieoOpa3yromue. Homenkmarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanmsi. Krnaccudukanuss OCHOBaHMIA: WICIOYM M HEPACTBOPUMEIE OCHOBAHUSL
Homenknarypa ocHoBanmii. Pu3nvecKkue M XMMHUYECKHE CBOMCTBAa OCHOBaHMH. [lomyuyenue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucior. HomeHnknatypa kucinor. Ousnueckue u XUMHUYECKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®@uznueckue U XUMU4ecKHe cBoicTBa coseil. [lomyueHue
COJIEH.

['eneTnyeckas CBSI3b MEXIY KjaccCaMy HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIEPKaHUs KUCIOPOJa B BO3AyXe, MOJydeHHue, COOMpaHue,
pacro3HaBaHUE W HM3y4€HHE CBOMCTB KHCJIOpOJa, HAOMIO/IEHHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHSI BOSHUKHOBEHHMSI U TPEKpAIICHUs] TOpeHUs (TI0)Kapa), 03HaKOMJICHHE C
oOpasamMu OKCHUJIOB M OINHCAHWE HMX CBOMCTB, MOJY4YeHHE, COOMpaHWe, paclo3HaBaHUE U
M3y4eHue CBOWCTB BOJopoaa (TopeHue), B3aumojieicTBre Bojopona ¢ okcumom wmeaum (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHACOMATEPUAJIOB), HAOMIOeHHE 00Pa3IlOB BEMIECTB KOJIMYECTBOM
1 Mousb, WcclenoBaHne OCOOCHHOCTEH PacCTBOPEHMs BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACICHHON MAacCOBOWM JOJEd PAacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJAbl C MeTa/ylaMd (HaTpUEM U KajibliieM) (BO3MOXHO HCIIOJIb30BaHHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHUE OOpa3lOB HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIUKATOPOB B PAacTBOpax KHUCIOT M IeJouYel, M3ydyeHue
B3auMozeiicTBus okcuna meau (II) ¢ pactBopoM cepHO#l KHCIOTHI, KHCIOT C METaJlJIaMH,
peakuuii HeUTpalu3aluu, TMOJy4eHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OJHOTO
MeTajula IPyruM U3 PacTBOPa COJIM, PEUICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «BaxHennme
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepuoguyeckass cucreMa XMMUYeCKUX iemenToB Jl. U.
MenpgeseeBa. CtpoeHue aroMoB. XumMu4eckasi cBsisb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIEC
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa Xxumuueckux osnemeHtoB J[. U
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux saeMeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3NUECKUNW CMBICTT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX szaep. M3oromsl. OnektpoHsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX dIIeMeHTOB [leprnoandeckoil CUCTEMBI
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO SJIEMEHTa IO €ro IMOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaInyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.
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3nauenue Ilepuonnueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUI pa3BUTHA Hayku U npakTuku. Jl. Y. MenaeneeB — yueHbIN U rpakJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUUECKHUX 3JIEMEHTOB. lOHHas CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBbHO--BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAIUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE THUAPOKCHIA
[IMHKA C PAacTBOPAaMHU KHUCJIOT M IIEI0YEH, MPOBEIACHUE OMBITOB, WLTIOCTPUPYIOMINX MPUMEPHI
OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKINi (TOpeHre, peakiiuy pa3ioKeHHsI, COCTUHEHU).

Meoscnpeomemmnuoie ceazu

Peanuzarust MeXnpeAMETHBIX CBSI3€H MPU M3YUYEHHH XUMHH B 8 KJIacCE€ OCYIIECTBIISICTCS
Yepe3 HCIOJb30BaHME KaK OOIIWX €CTeCTBEHHO--HAyYHBIX TOHSATHH, Tak H TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHSTHS: HAY4YHBIM (DaKkT, TUIMOTE3a, TEOpHsi, 3aKOH,
aHajW3,  CHHTE3,  Kiaccuukamus,  TMEePUOJUYHOCTh,  HAOMIOJIEHHWE,  DKCICPUMEHT,
MO/IETUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, arToMm, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJI, HN30TOIBI,
PaIMoOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIECTBO, TEJ0, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (pU3W4YecKne BEITWYUHBI, €IUHUIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpaAIbl, TOPHBIC TOPOABI, TIOJE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XuMuueckasi peakums

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema Xumudyeckux odnementoB J[. U.
MenneneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kallvs, KaJblUsl U HUX COCOUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMHYECKOW CBA3H. THUIBl KPUCTAIMYECKUX PEHICTOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAUIMYECKOM PEHICTKH W BHJIA XUMHYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K PA3IUYHBIM KJIAcCaM HEOPraHWMYeCKUX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHYECKUX PEaKIUi MO Pa3IUYHBIM MPU3HAKAM ([0 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEHIECTB, IO TEIIOBOMY 3(QexTy, Mo H3MEHEHUIO CTeleHe
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO0 OOpaTUMOCTH, TO YYacTHIO KaTaiau3aTopa). JK30- U
SHIAOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [loHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusx. [lonsrtue o
karanuze. [loHsATHe 0 XuMHUuecKOM paBHOBecHH. @DakTOpbl, BIHAIOINIME HAa CKOPOCTh
XUMUYECKON PEaKIU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.
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OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JEKTPOHHBIN OalaHC OKHUCIIUTENIBHO-
BOCCTaHOBUTENbHONU peakuuu. CocTaBiieHUE YpaBHEHUN OKHMCIUTEIIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTOJIb30BAaHIUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M J[HCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XHMHUYECKOM CBS3U.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro o6meHa. YciaoBHUsSl NMPOTEKAHUS PEAKLMM MOHHOTO OOMEHa, MOJHbIE U
COKpAILICHHbIE MOHHBIE ypaBHEHHS peakiuil. CBoIiCTBa KUCIIOT, OCHOBaHUI M COJeil B CBeTe
MIpECTaBICHU 00 3JIEKTPOIUTHUECKOM auccouuanuu. KauecTBEeHHbIE peaklUd HAa HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAaKOMJIEHHE C MOJENSMHU KPUCTAIUIMYECKUX PEHICTOK HEOPraHMYEeCKUX BEIIECTB —
METaJJIOB M HeMeTauloB (rpaduTa W ajMasa), CIO0XKHBIX BEIIECTB (XJopuaa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKONW peaklMd OT BO3JAEHUCTBUS Pa3INYHbIX
(akTOpOB, HCCIEIOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpPOIECCA AUCCOLMALNN
KHUCJIOT, Iejoued M coJjie (BO3MOXHO HCHOJb30BaHUE BHJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX IMPHU3HAKA MPOTEKaHHUs peakiuil HMOHHOro obmeHa (oOpa3oBaHME
ocaJika, BBbIJEJIEHHE Tra3za, 00pa3oBaHUE BOJbI), OIBITOB, WIIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUi (rOpeHHe, peaklUH pasyIoKEeHUs, COeIUHEHUs),
pacrno3HaBaHHe HEOPraHWYEeCKHX BELIECTB C IMOMOUIbI0 KAUeCTBEHHBIX pPEaKIHMi Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HeMeTajuibl ¥ UX COeIUHEHUS

OOmiasi xapakTepucTHKa TrajoreHoB. (OcoOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIE
creneHn okucieHus. CtpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTEHOB.
XWMHUYECKHE CBOMCTBA Ha TpHUMEpe XJopa (B3aUMOJICHCTBHE C MeTaUlaMH, HEMEeTaJUIaMH,
menouamu).  XsopoBogoposd. ComsiHas — KHCJIOTa, XUMHWYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleicTBre Xxjiopa U XJI0pOBOAOpOJa Ha OpraHu3M 4yejoBeka. BaxkHenme Xaopuasl
U UX HaXO0XIECHUE B IPUPOJE.

O6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Qu3MdYeckue CBOWCTBA IMPOCTHIX BEIIECTB —
KHCTIOpO/ia U cepbl. AJIOTPOIHbIE MOAM(PUKAIIMKM KUCIOPOAa U cepbl. XUMHUYECKHUE CBOMCTBa
cepbl. CepoBOoJIOpoA, CTpoeHHE, (hU3MUYECKUEe M XUMHYecKue cBOHCTBa. OKCHUIBI Cepbl Kak
MIPEJICTAaBUTENN KUCIOTHBIX OKcUIoB. CepHas KucioTa, (PU3MYECKUE U XUMUYECKUE CBOMCTBA
(oOmme Kak WpEeACTaBUTENs Kilacca KHUCIOT W crneuuduueckue). XUMUYECKHE DPEaKIIHH,
JeKale B OCHOBE MPOMBIIIIEHHOTO CHOC00a MOJIy4eHHs CEpHOW KHUCIOTHL [IpuMeHeHue
cepHOM kucaoThl. COM CEpHOM KUCIIOTHI, KaUeCTBEHHAsl peakius Ha cynb(ar-uoH. Haxoxaenue
ceppl M €€ COCOUHEHUW B mpupoje. XUMUYECKOE 3arpsi3HEHHE OKPYXKAIoLIed cpeabl
COCIMHEHUSIMU Ccepbl (KHCIOTHBIC NOKIH, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPAILIEHUSL.

OOmiast xapakTepucTuka »31eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEeHHE B TMpHpoJe, (U3NYEeCKHe WU
XUMu4eckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero Gu3n4eckue U XM MHYECKUe
CBOICTBa, NoTyueHHe U npumMeHeHue. Coiau aMMOHUS, UX (pU3NYecKre U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KHCJIOTa, €€ IOJIYy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (00IIMe Kak NpEeACTAaBUTENs Kiacca KHUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEW aMMOHMS B KayecTBE MHHEPAIbHBIX
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ynoopeHuii. XuMHYeCKoe 3arps3HCHUE OKPYKAIOIICH Cpebl COSTUHEHHUSME a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHHE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, amIoTporHbie MOIU(PUKAINH
dochopa, duznueckne n xumudeckue cpoiicrsa. Oxcun docdopa (V) u pochopHas kuciorta,
¢u3nyeckue M XUMHYECKHE CBOMCTBa, moiydeHue. McmompzoBanue (ochaTtoB B KayecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHUS. YTIEpO, ATIOTPOIHBIE MOIU(BUKAIINH, PACIIPOCTPAHEHUE B
npupoje, pu3nuecKue U XuMu4ecknue cBoiicTBa. Axcopoums. KpyroBopot yriepoaa B mpupo/e.
Oxcupl yriaepoaa, ux pU3NYECKHUEe U XUMMUYECKHE CBOWCTBA, AEWCTBUE HA )KUBBIE OPraHU3MBL,
MOJIyYeHUE W MPUMEHEHHUE. DKOJIOTHYECKHE MPpoOIeMbl, CBA3aHHbIE ¢ okcuoM yriaepona (IV),
TUTIOTE3a TJI00ATBHOTO TOTETUICHHS KJIMMara, MapHUKOBBIM 3¢ (deKT. YToJbHas KUCIOTa U €€
coJiu, UX (U3NYECKHMEe M XHMMHUYECKHE CBOICTBa, MOJy4YeHHE U NpuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-MoHBL.  Mcmosib3oBaHMe — KapOOHaTOB B OBITY, MEIMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWUJIEH, 5TaHOJ, TJHULEPHUH, YKCycHas Kuciota). llpupoaHbie
HUCTOYHUKU YIJIEBOJOPOJOB (yrojib, NMPUPOAHBIN Tra3, HedTh), MPOIAYKTHI HX MepepadoTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOTOTrHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HMU uejoBeka. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHNYECKUX COETUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IMOJyuY€HUE U TNPUMEHEHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpeacrtaBiaeHuss o0 okcuae kpemuaus (IV) u
KpeMHHEBOU kuciote. CUIIMKAThI, X UCIIOIh30BaHNE B OBITY, B MPOMBINIJIEHHOCTH. BaxkHelmme
CTPOMTENIbHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, O€TOH, kene300eToH. IIpoGremsr
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumMenm:

M3y4yeHHue o0pas3I0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI, IPOBEICHHE
KaueCTBEHHBIX pPEaKIuil Ha XJIOPUI-HUOHBI U HaOMIO/eHUE MPU3HAKOB UX MPOTEKaHHUS, OIBITHI,
oTpaxaromue (u3nuecKkue U XMMUYECKHE CBOWCTBA TajJlOTEHOB M UX COEAWHEHUH (BO3MOXKHO
WCII0JIb30BAHME BUJEOMATEPHANIOB), O3HAKOMIJICHHME C OOpa3lamMu XJIOpHUAOB (TajloreHHJIOB),
O3HAaKOMJIGHHE C oOpaslaMud cepbl U €€ COEAUHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpUANIOB), HaOIIOJEHHE Ipoliecca OOyriiMBaHMsS — caxapa IoJ  JeilcTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3ydeHUE XUMUUYECKUX CBOMCTB pa30aBIEHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAYeCTBEHHON peakiny Ha Cynb(arT-uoH U HaOIIOJeHHE MpU3HAKa ec
MPOTEKAHUS, O3HAKOMJICHHE C (PU3WYECKHMMH CBOMCTBaMM a30Ta, (pochopa W UX COETUHEHHI
(BO3MOKHO HCMOJIB30BaHUE BUACOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OCHOPHBIX yIOOPEHHUIA,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U HW3YYEHHE CBOWCTB aMMHUaka, I[pPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHHUS U (ochaT-UOH U H3yYCHHE MPU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbl0 (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPUAIIOB), U3yYEHUE MOJEIEH KPUCTAIUIMYECKHUX PELICTOK anmMasa,
rpapuTa, (QyaIepeHa, O3HAKOMJIEHHE C IPOLECcCOM aJICOpOLMU pPAacCTBOPCHHBIX BEIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTUBOrasa, MojiydeHue, cooOmpaHue, pacro3HaBaHUe
U U3y4YeHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MpOBEJCHHE KAaYECTBEHHBIX peakiUil Ha KapOOHAT U
CHJIMKAaT-UOHBl M U3y4YCHHE MPHU3HAKOB HUX IMPOTEKaHUs, O3HAKOMIIEHHE C MPOIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEUICHHEe SKCIEepUMEHTANbHBIX 3ajau Mo Tteme «Baxueiimme
HEMETaJUIbl U UX COCTUHEHUSD.
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MeTaJibl M UX COETUHEHUS

OOmiasi xapakTepUCTHKa XHMHUYECKUX DJJEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
noJioxkenud B Ilepuoanueckon cucreme xumuueckux aneMeHToB /. 1. MenneneeBa u cTpoeHus
atoMoB. CtpoeHue MerauioB. Meramindeckas CBsi3b U METAUIMUYECKas KPUCTAJUIMYECKas
pemieTka. DJEKTPOXUMUYECKUM Pl HaNpsHKeHUW MeTauioB. Du3uyeckne U XUMUUYECKHE
cBoMcTBa MeTauioB. O0mue crnocoObl Moiay4deHus: MeTauioB. [IoHsITHE O KOPPO3UU METAIIJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuIaBHl (CTalb, YyryH, TIOPATIOMUHAN, OpOH3a) U
WX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lerouHbIe METAIUIBL: MOJIOKEHUE B [leprnoandeckoi cucTeMe XMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HaxOXJeHHE B mpupojae. OU3NYECKUEe U XUMUUYECKHE
CBOMcTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI M TUAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[Ileno4yHO3eMENbHBIE METAUIBI MarHuid M KalbLUW: TNoJIoKeHHEe B llepmoanueckoi
cucreme xumuyeckux snemeHToB J[. M. MenpeneeBa, cTpoeHHE HMX aTOMOB, HAXOXICHHUE B
npupoae. Ouznyeckue U XMMUYECKHE CBOMCTBA MAarHHWs U Kaiblud. BakHelnime coeauHEHUs
Kanpus (OKCHUJI, TUAPOKCU], coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: monoxenue B Ilepmoanueckoil cucreMe xumuyeckux sneMmeHtoB I WM.
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHYECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckodn cucteme Xxumuyeckux osnementoB [[. U.
MenneneeBa, CTpoeHHe aTroma, HaxoKJeHue B npupojie. dusndeckue U XMMHUYECKHE CBOWCTBA
xkene3a. Okcuabl, ruapokcuasl u comm xkenesa (II) m xemeza (III), mx cocra, cBolicTBa U
MOJIyYEHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METauIoB U CIUIaBOB, UX (PU3MYECKMMH CBONCTBaMH,
U3Y4YEeHHUE pe3yNIbTaTOB KOPPO3UH METaUIOB (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUsl U HATPUS C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCJIEOBAaHHE CBOICTB »ECTKOM BOJBI, Ipollecca TOPEHUs JKele3a B
KucIopoae  (BO3MOXHO  HCHOJb30BAaHHE  BUIEOMATEPHANIOB), IMPU3HAKOB  MPOTEKaHUs
KAauyeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajdblUs, alIOMUHMS, IMHKa, xene3a (II) u sxenesa
(I11), memu (I1), HaOnroAeHNE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMCHU MOHAMHU HATPUS,
Kajmusl U Kajblus (BO3MOXKHO HCIOJB30BAHUE BUIEOMATEPHANIOB), HCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA AIFOMUHUS U THAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a4a4 10
TeMme «BaxkHelilne MeTallyIbl U UX COCTUHEHUSD.

X¥MHUS ¥ OKpPY:KaOLIas cpeaa

BemectBa n marepuainsl B OBCEIHEBHOW JKM3HU 4ellOBeKa. bezonmacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImib Npu XMMHUYECKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYeCcKOoe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTPals
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue o0pa3ioB MaTepHaoB (CTEKJIO, CIUIaBbI METAJIIOB, MOJTMMEPHBIE MaTEPHAIIBI).

Mescnpeomemmuoie céasu

Peanuzaiust MexXnpeaAMETHBIX CBSI3€M MPU U3YUYEHHH XUMHH B 9 Kjlacce OCYIIECTBIISIETCS
4yepe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUW, TaK W TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.
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OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, Tumoresa, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(ukauus,  NEPUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICTIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3()(HEeKT, TEXHOIOTHS, MaTepPHUaIbI.

@dwusmuka: Marepus, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIIBI,
paivOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUM 3aps], MPOBOJHUKH, TMOJYIPOBOIHHUKH,
IMAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHWE BEIIECTBA, T'as,
pacTBOp, PacTBOPHUMOCTb, KPUCTAJUTMUYECKAsl pEMICTKA, CIUIABbL, (U3UYECKHUE BEITUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3B€3/1b1, CoJIHIIE.

Bbuonorusi: ¢otocunTtes, npixanue, Omocdepa, IKOCHCTEMA, MUHEpPAIBHBIC YIOOpECHHS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpasbl, TOpPHBIE TOPOJIBI, TIOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHHs
JOCTHUTAIOTCS B X0Ji¢ 00y4CHHsI XMMUHU B €IMHCTBE Y4COHOW U BOCIUTATEILHON NEATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMU  POCCHUMCKAMHU  COLIMOKYJIBTYPHBIMH M  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMA W PACIIMPEHUE OTbITA JSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HAYIHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMANUEH O MEePeIOBbIX MOCTHKCHUAX M OTKPBITHSAX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaKIaHCKOro0 BOCIIUTAHUSA:

MPE/CTABICHUS O COIMANBHBIX HOPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETCHTHOCTH B  OOINECTBEHHO  MOJIE3HOIA,
y4eOHO-HCCIIeJOBATEIbCKOM, TBOPYECKOW W JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OPa3HON COBMECTHOI! JIEITEILHOCTH TP BBIMIOJHEHUN YIeOHBIX, TI03HABATEIBHBIX 33/1ad,
BBINIOJTHCHUN XUMHYECKHX OKCICPUMEHTOB, CO3aHHU Y4YCOHBIX HPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIM B IpOLEcCe ITOI y4eOHOH AesITENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOC IOBEACHHE M IIOCTYNIKH CBOMX TOBapHIIeld C IO3WLIUH HPABCTBEHHBIX WU
IPaBOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEICTBHII TOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE W  XUMHYECKOH  peakIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABISIONIME OCHOBY JUIS
NOHMMAHUSI  CYIIHOCTH HAyYHOH  KapTHHBI MHpa, IPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJbI, B3AUMOCBS3SX UYENIOBEKA C IMPHPOJHON CPEeIOi, O POJH
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAINPABJICHHBIC HA MOJYyYCHHE HOBBIX 3HAHUN [0 XUMHH,
HEOOXOIMMbIe Jisi OOBSCHEHHs HAOII0aeMBIX IPOLIECCOB M SIBJICHUI, MO3HABATEIBHOM,
UH()OPMAIIMOHHON M YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIEC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JINTEPATYPOM, JOCTYIHBIMU TEXHHUYECKUMH CPEACTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHIO W TO3HAHHIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOM U HCCIIEOBATENLCKON NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH JKM3HHW, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBBI 00pa3 >KU3HU, OCO3HAHWE TIOCIEACTBHA M HENPHUITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOIEHHs aKOTOJsl, HapPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOICHHS
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mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHHUS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa Pa3InIHOrO POJa, YBAXKCHHE K
Tpylly W pe3yiabTaraM TPYIOBOM HEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE MPUMECHEHUS
MpEAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIM BBHIOOP WHAMBUIYATLHONW TPAEKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C YYCTOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTEIHONW MPO(ECCHOHATBHON AEATENbHOCTH |
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIC;

6) 3K0JI0rHYecKOro BOCIIMTAHMS:

AKOJIOTUYECKH 11eJ1Ieco00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHWE LIEHHOCTH 3JI0POBOTO M 0e30macHOro olpasza »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMJI O€30TIACHOTO TTOBEJECHUS TIPU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, TOJy4aeMble MPU H3YUCHHH XUMUHU, JJIS PEUICHUS
3a7a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOTHON CPEIOH, JIJIsl MOBBIICHUST YPOBHS KOJIOTUYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIEM U MyTeH WX pelieHUs
MOCPEJCTBOM METOJIOB XUMHUHU, SKOJOTHUUECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MmeTampeaMETHBIX pPE3yJlIbTaTOB BBIACISIOT 3HAYMMbIE UIA (HOpPMHPOBAHUS
MHPOBO33pEHHUs OOIIeHaYUYHbIE TIOHATHA (3aKOH, TEOpUs, MPUHLUI, TUnore3a, GakT, CUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIe MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOM KapTWHE MHpa, U YHUBEpcajbHble yuyeOHbIE AeWCTBUS (IIO3HABATEIbHbIE,
KOMMYHHMKAaTHBHBIC, PEryIATHBHbBIE), KOTOpble obOecrneynBaroT (popMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBbl JIOTHUYECKOTO MBIIUIEHUS] IPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XUMHYECKMX TOHATUN (BBLAENATh HX XapaKTepHbIe IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHSTUAMU), UCIIOIH30BATh MOHATHUS Ui 00BICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BHIOMPATh OCHOBAaHUS M KPUTEPUU MJs KiaccuuKauu
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMI, YCTaHABIMBATh PUYMHHO-CIIEICTBEHHbIE CBA3U
MeXAy OOBEKTaMHU U3YYEHUs, CTPOUTH JIOTHUECKUE PACCYX ACHUs (MHIYKTHUBHBIC, TETYKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFIOUYCHHUS;

yYMEHHE MPUMEHATh B MpoIlecce MO3HAHUS MOHATUS (IpeaMETHbIE M MeTallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUHU, MpeoOpa3oBBIBaTh MIUPOKO
MpUMEHsIeMbIe B XUMHH MOJETbHbIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ JJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHUMHUYECKOW peakiuu — TpH peuieHnH y4eOHo-
MO3HABATENbHBIX 3a/ady, C YYETOM OTUX MOJEIbHbIX TNPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKUX DPEAKIHH, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYHMHHO-CJIEICTBEHHBIC CBS3U U
MPOTUBOPEUHS B U3y4aEMbIX MPOLECCaX U SABICHUSIX.

ba3zoBble ucciieqoBaTe/ibCKHeE 1eCTBUSA:
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YMEHHUE HWCIOJb30BATh MOCTABICHHBIE BOIPOCHI B KAa4€CTBE WHCTPYMEHTA IO3HAHUS, a
TaKke B KayecTBE OCHOBBI JIsI (POPMHPOBAHHUS THIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

npuOOpeTeHUE OIBbITa MO IJIAHWPOBAHUIO, OPTraHM3allMd W MPOBEACHUIO YYCHHYECKHUX
HKCTIEPUMEHTOB, YMEHHE HAOIOJaTh 32 X0J0M MpPOIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATH €T0
pe3ynbrat, (GopMyIupoBaTh OOOOIICHHWS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEACHHOTO OIIBITA,
WCCIE0BaHUs, COCTABIISITH OTUYET O MPOJIeTIaHHOM padoTe.

Pa6ora ¢ ungopmanmeii:

yMeHHUE BbIOMpPATh, aHATTM3UPOBATh U HHTEPIIPETUPOBATh MH(POPMAITUIO PA3IMIHBIX BUOB
1 (OpM MpEICTABICHUS, TOTy4aeMYyIO U3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XAMUYECKOTO COJepKaHWs, CIPaBOYHBIE TIMOCOOMs, pecypchl HHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO 1 HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3InYHbIE METOJIBI M 3aIPOCHI TIPU MMOUCKE U 0TOOpe HH(OpMAIH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX ISl BBITTOJIHEHHS YU€OHBIX U TIO3HABATENBHBIX 3a/1a4
OTIPENICNICHHOTO THUIIA, MPHOOPETEHHE OIbITa B 00JaCTH HWCIOJIB30BaHUS WH(POPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJAJICHHE KyJIbTYpPOH aKTHBHOTO MCIOJIH30BAHUS PA3IHIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAaTh ONTHMAaIbHYIO (OpPMY IPEICTABICHHUS
nHGOpMAIIMKA W WILTIOCTPUPOBATh pElIacMble 3aJadd HECIOKHBIMH CXEMaMH, TUarpaMMamu,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE HCIOJbh30BaTh M aHAIM3UPOBATH B IpoIlecce YU4eOHOH W HMCCIEeNOBATEIBCKOU
JESTeTbHOCTH HH()OPMAIIHIO O BIMSIHUN TPOMBIIIICHHOCTH, CEITBCKOTO X03SICTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIEC YHUBEPCAJIbHbIE yUeOHbIe el CTBUS:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XOJe auaiora W (WJId) JUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (GOpPMYIUpPOBaTH CBOM MPEJIOKEHUS OTHOCHUTEIbHO BBITIOJHEHUS
MpEeJI0KEHHOH 3a1a4H;

YMEHHUSI PEACTABIATh MOJyYeHHBIE PE3YIbTaThl I03HABATEIBHON NESATENILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PEe3yJAbTAaTOB BBINOJHEHUS XHUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMbITa, JIabopaTOpHOUW pabOTHl MO HUCCIEJOBAaHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOUN U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELICHUH BO3HHUKAIOMIMX MpOoOJieM Ha OCHOBE ydyeTa
oOLIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMH (0OCyxkaeHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIHMS COBMECTHBIX JACHCTBHIM, ONpeAeNeHNe KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe yHUBepcadbHbIe YueOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITENILHO OMPENEeNTh eI AeSTeNbHOCTH, IIIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBaTh U MpPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBLHOCTb, BHIOMPAThH
HauOosiee HAPQeKTUBHbIE CHOCOOBI  pemeHus Y4eOHBIX M TO3HaBaTeNIbHBIX  3a7ad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTHPOBATh MPEATOKEHHBIM alrOpuT™M AEHCTBUU MpuU
BBITIOJIHEHUH 3a/IaHUi C Y4YeTOM TIOMYy4YeHHs HOBBIX 3HAaHUN 00 HU3ydyaeMbIX OOBEKTaX —
BEI[ECTBAX U PEAKIUAX, OIEHUBATh COOTBETCTBUE MOJYYCHHOTO pe3yabTaTa 3asBICHHOM IIETH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeIaraeMble B YCIOBUU 3aJaHUN.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yabTaToB IO OCBOEHHUIO 0053aTENBbHOTO COJEpKaAHMS,
YCTaHOBJICHHOTO J[aHHOW (enepanbHONl pabodel mporpamMmoi, BBIIENAIOT: OCBOEHHBIE



TOUYKA \!pocm

oOy4aromMMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBui, cneuuduyeckue IS
NpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEPIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYaLlUsX.

K konmy oOydenus B 8 Kjacce mpenMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMMUECKUX IMOHSTHI: aTOM, MOJIEKYJa, XUMUYECKHUM
JJIEMEHT, T[POCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpOAHAA W
HEO/JHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHasi Macca, MaccoBas JOJsI XUMHUYECKOTO
JJIEMEHTAa B COEIMHEHUM, MOJISIPHbIA OOBEM, OKCHUJ, KHUCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peaKius, KIacCuPUKaAIII
peaxkuuii: peakliui COeAMHEHUS, PeaKLUU Pa3JIOKEHUs], PEaKIMU 3aMEeIEHUs], PEaKINH
00MeHa, 9K30- U 3HJOTEPMHUYECKHUE PEeaKlMH, TeIUI0BOM 3((EKT peakluy, siIpo aToMma,
AJIEKTPOHHBIM CIIOM aToMa, aroMHas OpOUTanb, paadyc aToma, XMMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJIsIpHas KOBAJE€HTHAas CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAsI KOHLIEHTPaLlKs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHSTUH U NPUMEHATH 3TU
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

® CIOJB30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBJIeHHS (OPMYyJ BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIU;

® OIpeneNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpEeeICHHOMY KJIAcCy COCIWHEHHH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBaJIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbich [lepronnueckoro 3akona JI. M. MenpaeneeBa: neMOHCTPUPOBATh
IMOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucCTeME, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTaapo;

® OINUCHIBAaTh U XapakTepu3oBaTh TabiauuHyr0 ¢opmy Ilepuonnyeckoil cucrteMsl
XMMHUYECKUX 3JIEMEHTOB: pa3iMyaTh MOHATUS «JIaBHas moArpynna (A-Tpymnmna)» u
«mobouynass mnoxarpynna (b-rpymnma)», manble u Oosbliue MNEPUOAbI, COOTHOCHUTH
o0o3Ha4YeHusl, KOTOpble UMeroTcsl B Tabnune «lleproauueckas cucreMa XUMUYECKHX
anemenToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsia sAapa, oOlllee 4YHCIO DSIEKTPOHOB H
pacnpeseneHue uxX mo MEKTPOHHBIM CIIOSIM);

e iaccuuUIUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XMMHUECKUE
peakiuu (IO YUCIY UM COCTaBY y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, MOATBEPKJasi  ONHUCAHME TNPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHHWH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTHU NTPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIYUCIIATH OTHOCUTEJIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMeHTa 1o (popMysie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOIUTH PACUETHI 10 YPAaBHEHUIO XUMHUUECKOHN peaklnuu;



TOUYKA \!pocm

® [IPUMEHATh OCHOBHBIE OIEpalld MBICIMTEIbHONW NEATEIBHOCTH — aHAJIW3 M CUHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3alNI0, KIACCU(PHUKAINIO, BHISIBICHHE MPUYMHHO-
-CIEACTBEHHBIX CBS3EH — JJISI U3YUYEHHUsI CBOMCTB BEUIECTB M XMMHUYECKUX PEAKIUU,
€CTECTBEHHO-HAY4YHbIE  METOAbl  IO3HAaHUA  —  HaOJIOAECHHE,  HM3MEPEHUE,
MOJIEIUPOBAHNUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

e cCjeloBaTh IpaBUJaM I[0JIb30BAHMUS XMMMUYECKOM mocyiaod u  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBUIaM OOpaIleHUs] C BEUIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMHU IO BBIIIOJIHEHUIO J1A0OPAaTOPHBIX XUMUYECKUX ONBITOB 110 HOJYYEHHUIO
U COOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHUCIOPOJA), TPHUTOTOBICHHIO
PacTBOPOB C OMPEICICHHON MAacCOBOM J0JIeH pacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH
U MPOBOJIUTH XUMUYECKUE HKCIEPUMEHTHI IO Paclo3HaBaHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTarent, METHIOPaHXK U IPYTHUe).

K koHy o0ydyeHus B 9 kJjacce npeiMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® PACKpHIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHSATHUN: XMMHUYECKUU DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIIOBOM A EKT peakiuu, MOJb, MOJSPHBIN 00BEM, PacTBOP, AMEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] TUCCOLMALUS, pPEaKIMM HOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble M HeoOpaTHMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  pEaKUUH,  OKUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJIOTpONHus, amM(pOTepHOCTb, XUMHUYECKas CBS3b
(KoBajieHTHasi, HMOHHAs, METaJUIMYecKas), KpUCTAIIMYECKas pelIeTka, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XWMHUYECKOW peakluu, TMPeAeNbHO JIOMyCcTUMAas
koHueHntpanus [1/IK Bemecta;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITUH U NPUMEHATH 3TU
MOHSATHS NPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

® CIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JJsi COCTaBi€HHUS (OpPMYN BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OmpelneisITh BAJICHTHOCTb U CTENEHb OKHCICHUS XUMHYECKUX DJEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPUHAMICKHOCTh BEUIECTB K OMNPEACICHHOMY
KJIacCy COeAMHEHUU 1o ¢dopMmyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJeHTHasi, MOHHa,
MeTajinyeckas) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOU
dbopmyre, xapakTep cpeabl B BOIHBIX PAcTBOpaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTATIMYECKON PEIISTKA KOHKPETHOTO BEIIECTBRA;

e packpsiBaTh cMbica [lepuoguueckoro 3akona J[. M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHHE: ONHUCHIBATh U XapaKTepu3oBaTh TaOnmuuHyoo ¢opmy [lepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATUSA «TJaBHas mnoarpynmna (A-
rpynma)» u «mobouyHas mnoarpynmna (b-rpymma)», manbie u Gonblue TEPUOBI,
COOTHOCHTh 0003HAu€HHUs, KOTOpblE HMEIOTCS B MEpUOJMYecKOl Talmuue, c
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB H
3aps si/pa, o0Iee YKCio 3JIEKTPOHOB U paclpeiesieHUue UX M0 JIEKTPOHHBIM CII0SM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JEMEHTOB U HX
COCIMHEHUH B MpeJenax MajbIX MNePUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS
HX aTOMOB;
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KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO0 YHCIY U COCTaBy Y4YacTBYIOUIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
3 dexTy, 0 U3MEHEHHUIO CTETICHEH OKMCIICHUS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUIecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIK/IAsi OMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUYECKOW JTUCCOLMAIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKPALICHHBIC YPABHEHUSI PEaKIUii MOHHOTO OOMEHa, YpaBHEHUS peaKIuii,
MOJATBEPXKAAIONINX CYIIECTBOBAHUE TEHETHUECKOW CBS3M MEXKIy BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHUSX;

BBIYUCIIATH OTHOCUTENBFHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa 110 (hopMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHHUIO XUMUYECKON pEaKIIiH;

coOMoaTh MpaBWJa TIOJB30BaHUS XUMHUYECKOW TOCYIOW W J1a00paToOpHBIM
o0OpyJIOBaHMEM, a TaKKe IMpaBWia OOpalIeHHs C BEHMIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB IO IMOJyYCHUIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEPKIAIONINEe KaueCTBEHHBIH COCTaB Pa3MYHbBIX BEILECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOpPUI-, OpOMHUI-, HOIUI-, KapOoHaT-, docdar-,
CWIIMKAT-, cynab(dar-, THAPOKCHI-UOHBI, KAaTUOHBI aMMOHHMS M HWOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE ONEpPALlMU MBICIUTENBHON JESITENTbHOCTH — aHaJU3 U CUHTES3,
CpaBHEHME, 0000IlIeHHe, CHUCTEeMAaTHU3alMI0, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIsi M3y4eHMs] CBOMCTB BEIIECTB U XUMHUYECKHX pPEaKIMil, eCTeCTBEHHO-
HayyHble METOJAbl TO3HaHMS — HAONIOJEHHE, W3MEpeHHe, MOJIEIUPOBaHNUE,
AKCIIEPUMEHT (peasbHbIi U MBICTICHHBIN).
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8 KUIIACC
KosnyecTBo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTbI padoThI
Paznen 1. [lepBoHavaibHbIe XMMHUYECKHE MTOHATHSA
XuMus — BakHAs 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoteka [IOK

' MPAaKTUYECKOU NEATETBHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa 1 xXumMmnueckue 15 1 bubmmoreka [JOK

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

Hroro mo pazaeny 20

Pa3nen 2. Baxkneiimmue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3nyx. Kucnopon. [Tonsitue 5 bubnuoreka [IOK

' 00 okcHax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kuciorax 8 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. Pactoper. [Tonstue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OcCHOBHBIE KJ1acChbl 1 1 1 bubnuoreka [IOK

' HEOPraHMYECKUX COEAUHEHUMN https://m.edsoo.ru/7f41837c

Wroro no pazneny 30

Pazgen 3. llepnoauyecknii 3akon u Ilepnognueckas cucreMa xumudyeckux 3jeMenToB Jl. . MenneneeBa. CTpoeHne aToMoB.

Xumnueckasi cBsi3b. OKHCIHTEILHO-BO

CCTAHOBHUTEJIBbHbIC PEAKIIUU

3.1

[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHUYECKUX 31eMeHTOB /1. M.
Menpene-esa. CTpoeHue aTomMa

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMHYECKAS CBA3b.

bu6mmoreka [JOK
3.2 OKUCIIUTEIBLHO- 8
BOCCTAHOBHTEITHHBIC PEaKIH https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
Yrtoro no pasneny 15 https://m.eds00.ru/7f41837¢
bu6mmoreka [JOK
PeseppHoe Bpems 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68 5

[TPOTPAMME
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9 KIIACC
KoimuecTBo yacos DJIeKTPOHHBbIE
Ne n/n HanmeHoBaHMe pa3/iesoB U TeM K n (uudposbie)
B NMPOrpaMMbI Bcero 0; TPOTLHBIC p ;KTquCKHe o0pa3oBaTe/IbHbIE
padoTbI padoThI pecype
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMH
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubnuoteka [IOK
' OCHOBHBIX pa3JieNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [IOK
' peakiuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAITHS. 8 1 1 bubnuoteka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 17
Paznen 2. HemeTanabl M MX coeJUHEHUS
21 OO6mras XxapaKTepUCTUKA XUMUYECKHUX 4 1 bubnnoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11as XapaKTepUCTUKA XMMHUECKUX
} \ bu6morexa LIOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u e 6 https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XapakTepUCTUKAa XUMUYECKHX
bubmuoreka [IOK
2.3 aneMeHToB VA-rpymmbl. A30T, pochop u ux 7 1 https:/m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as xapakTepUCTUKa XMMHUECKUX Eu6 10K
nonMoTeKa
24 OTICMEHTOB IVA-rpymmer. Yraepox u 8 1 2 https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25
Paszgen 3. Mera/LiIbl 1 HX COCIUHEHUS
3.1 OO0111e cBOIicTBA METAILIOB 4 bubmiorexa LHOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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. bubmuoreka [IOK

3.2 Baxkneiime MeTauIel ¥ UX COEIUHEHUS 16 1 https://m.eds0o.ru/7f41a636
Wroro mno pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeia

41 BemecTBa 1 MaTepuasl B )KU3HH YeJIOBEKA 3 bubmmorexa LIOK
) p https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOC Bpemst 3 bubmmorexa [OK

p p https://m.edso00.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vDoKa K n Hara undposbie
n/m P Bcero 0; TPOJLHEBIC P ;KTquCKHe u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI pecypebi
1 [Ipenmer xumuu. Posib XUMUH B KU3HU 1 0 0 bu6mmoreka [JOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 TTonaTre o MeTogax MO3HAHUSA B XUMUH 1 0 0 https://m.edsoo. ru/f0d227e
[IpaxTnueckas padora Ne 1 «IIpaBuna
3 paboTHl B 1a0OPaTOPUU U IPUEMBI 1 0 1 bubnuoteka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM» [udposas nabopatopus
RELEON Iludposoit
JATYUK TeMIIepaTyphbl —
U3MEepeHUe TeMIepaTypbl
IJIAMEHH
4 Uucrtele BemecTBa 1 cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
;| e e | 1| o 1 e 10K
A N PUMEP https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
[udposas maboparopus
RELEON Ludposoit
JATYUK MYTHOCTHU —
u3ydeHue GuiIbTpOBaHUs
bubnuroreka [JOK
) ATOMBI 1 MOJICKYJThI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE dJICMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CIMBOJIBI) XUMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6nmoreka [JOK
8 IIpocThie U ClI0KHBIE BELLIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
Ludposas nabopaTopus
RELEON udposoii natTunk
TEMIICPATYPhbI — UBMCPCHUC



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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TEMIICPATYPhI IIJIABJICHU A
BEIIIECTB
9 ATOMHO-MOJICKYJIIPHOE YICHHE 0 bubmorexa LIOK
Y/UIpHO® ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumnueckas (opmyna. BaJIeH’Il“IIIIOCTB 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
11 OTHOCHUTEbHAS aTOMHAs Macca. 0 bu6mmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 707151 XUMHUYECKOTO 0 bu6mmoreka [JOK
3JIEMEHTA B COETMHEHUHN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. MoJib. 0 bu6mmoreka [JOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 dusndecKre 1 XMMUYECKUE SBJICHUS. 0 bubnnoreka [IOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
Ludposas nmadopaTopus
RELEON IludpoBoit maT4unk
pH — npusHaku peakiuii mo
M3MEHEHHIO CPEIbI (PEaKIns
HEHTpaIH3aITiH )
15 [Ipu3Haku v ycoBUs NPOTEKAHUS 0 bubnuoreka [IOK
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
Hudposas mabopaTopwust
RELEON Iudposoit maTank
TeMIIepaTypbl — U3MEpeHUE
TEMIIEPATYPBI IPOTECKAHUS
XUMHUYECKUX PEaKLUil
16 3aKOH COXpaHEHHS MacChl BEILIECTB. 0 bu6nuoreka LIOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konudecTBa, Macchl
17 BEILIECTBA 10 YPAaBHEHUSIM XUMUYECKUX 0 Eubmorexa LOK
HHeeTe P https://m.edsoo.ru/ff0d5708
peakuuii
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)



https://m.edsoo.ru/ff0d2d50
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M. B. JIoMOHOCOB — y4CHBIIi-
bubmuoreka [IOK
19 OHIMIIOTICAHCT. O6O6erHHe " 0 https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
20 KonTtposneHas padora Nel mo teme 0 bubmmoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIMN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. Cocras
bubmmoreka [JOK
.K —
21 BOAYXa. THCTOPOA = JTEMEHT 1 0 https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
®U3NYECKUE U XUMUYECKHE CBOMCTBA
22 KHCIOpoAa (peakiuy OKUCIICHUS 0 bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d4614
ropenune). [lorsTie 06 okcumax
CrrocoOBI MMoJTydeHusT KACI0pOo/ia B
bu6mmoreka [JOK
23 1a00paTOPHUH M MPOMBIIILIEHHOCTH. 0 https://m.edsoo. ru/ff0d497a
[Tpumenenue kuciopoaa
24 TennoBoii 3¢ HeKT XuMHUIeCKoi 0 bubnuoreka [IOK
peaKuuu, MOHSITHE O https://m.edsoo.ru/ff0d4790
TEPMOXHUMHYECKOM YpaBHEHUH, IK30- U [udposas madoparopust
SHAOTEPMUYECKUX PEAKIUAAX RELEON Iudposoit naTanx
TEMITePaTypbl — H3MEPEHHUE
TeMIIepaTyphl IPOTEKAHUS
XUMHUYECKUX PEAKIIUMI
TorumBo (HedTh, yroab U METaH).
bu6mmoreka [JOK
0
25 3arpsi3HeHue BO3/yxa, ClocoObl ero 0 https:/m.edsoo.ru/ffod4cda
MIpeI0TBpaIllEHUS
[Ipaktrueckas padorta Ne 3 o Teme
26 «IPIOJ'Iy‘IeHI/Ie u 506HpaHHe KHCJIOPOJia 1 Eubmorexa LOK
9 ’ https://m.edsoo.ru/ff0d4ae2
W3Y4EHUE ero CBOMCTBY
27 Bopopoa — 31eMeHT 1 IpocToe 0 bu6mmorexa LIOK
BelecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
08 du3nYeCcKre U XUMUYECKHE CBOMCTBA 0 bubmuoreka [IOK
Bojaopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 Homsrue o kucnoTax u consix 0 https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OTy4eHHs BOJAOPOIA B 0 bubmuoreka [IOK
nabopatopuu https://m.edsoo.ru/ffod4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

TOUYKA \!pocm

p | Do i e o 1 s LOK
i P HOPOAd, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 MonsipHblii 006EM Ta30B. 3aKOH 0 bubnuorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
B ObéMa, KOJIMYeCTBa
3| nemcersa rasa o ero mmceron 0 BuGmorerca LIOK
m X Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WJIK O0BbEMY
B 0b¢ 0
34 Béiiiiillgﬂ :aKT) epll\ilolliar (E;SC(I)JII?);IC 3aKOHA 0 bubmmorexa [TOK
ypas bead . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dOusnvecKrue 1 XUMHUIECKHE CBOMCTBA 0 bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmil. [lonsitue 06 0 bubnuoteka [IOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
udposas nmadopaTopus
RELEON IludpoBoit maT4unk
pH — onpenenenue cpespl
pacTBopa
Bopa kak pactBopurenb. HachiiieHHbie
37 u HIéHaCHHI;eHHBIé) PacTBOPBI. MI;ICCOBaH 0 brbmorexa LJOK
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o teme
38 «lIpurotoBneHne pacTBOPOB C 1 bubnunoreka [IOK
OIpEICTICHHON MacCOBOM JT0J1ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme 0 bubnunoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KlacCHpHUKaIus, 0 bubnuroreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| o, oonosm n aborepr 0 bu6orera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, KIacCUpUKAIuS, 0 bubnmoreka [JOK
HOMEHKIIAaTypa https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

TOUYKA \!pocm

43 [Tonyuenue u XxumMu4ECKHUE CBOMCTBA 0 bu6mmoreka LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
bubmmoreka [{OK
https://m.edsoo.ru/ff0d67a
Hudposas naboparopust
RELEON Ludposoit
natyuk pH — onpenenenue
Cpebl pacTBOpa
44 Kucnortsr: coctas, kiiaccudukanus, 0 bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHnue n XuMHu4YECKHE CBOMCTBA 0 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
[udposas maboparopust
RELEON ILludposoit
natyuk pH — onpenenenue
Cpebl pacTBOpa
Comnu (cpennue): HOMEHKIATypa,
bubnuoreka [IOK
46 cnoso6m MTOJTYICHUS, XAMUYECKHE 0 https://m.e dsocHru 100ad9474
CBOICTBa
[IpakTuueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3314 10 TEME 1 bubnuoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 ['eneTnveckas cBsA3b MEKITY KIIacCaMH 0 bubmuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aLU 3HAHUN 0 bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
KontponbHas padoTta Ne3 mo teme
50 "OCH(I))BHLIC KJ'II;CCLI HEOPraHUYECKUX 0 Eubmorexa LOK
“n https://m.edsoo.ru/00ad9ela
CO€IMHEHU I
[TepBbie MOMBITKU KIACCU(PUKAIIUU
bubnuoreka [IOK
51 XUMHUUYECKHUX d1eMeHTOB. [loHsTHE O 0 https:/m.e dsoc{j[ru 100ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
. gepno;mqecm/m 3aKOH H BuGmorexa LIOK
epUOIMYecKast CHCTeMa XUMUIECKHIX 0 :
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa



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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

TOUYKA \!pocm

53 n 0 bubmuoreka [IOK
CPHOJIBL, TPYIILIBL, HOATPYIIIBL https://m.edso0.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX 0 bubnuoreka [IOK
snep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue IeKTPOHHBIX 000J1049eK
55 aTOMOB 31eMeHTOB [ lepuoanueckon 0 BH6J,IHOTeKa HOK
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. Menpeneena
XapakTeprucTUKa XUMHUIECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B 0 bubnuoteka [IOK
[Tepnoanueckoit cucreme . U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoanueckoro 3akoHa Jist
57 pa3BuTHA HayKu U npaktuku. . 1. 0 bubnuoreka [IOK
MenneneeB — y4€HbIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaXK1aHIH
58 DIEeKTPOOTPHUIIATEIILHOCTH AaTOMOB 0 bubnuoreka [IOK
XUMHUYECKUX DIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Homnas XuMIIecKas CBA3b 0 https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHasi Xumudeckas 0 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemosspHas XUMUYECKas 0 bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 CreneHk oxuCIeHNA 0 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE 0 bu6nuoreka LIOK
peakuu https://m.edsoo.ru/00adb076
64 0 0 bubmuoreka [IOK
KHCMTCIT M BOCCTAHOBUTCIH https://m.edsoo.ru/00adb076
65 KonTtposneHas padora Ne4 o teme 0 bubnuoreka [IOK
«Ctpoenue aroma. XuMU4ecKast CBsI3b» https://m.edsoo.ru/00adb486
66 PesepBHriit ypok. O600IIEeHNE 1 0 bu6nmoreka [JOK
CUCTeMaTU3alUsl 3HAHUN https://m.edsoo.ru/00adb33c
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67 PezepBHblii ypok. O600menue u 1 0 bu6mmoreka LIOK
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O600menue u 1 0 bubnuorexa [IOK
CHCTeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68 4
ITPOI'PAMME
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9 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tem K
/i €Ma ypoka Beero KO;TpOJIbeIe HpﬁaKTI/I‘ICCKI/Ie W3yMeHHsi | 0GPA30BATENBHbIE
padoThI padoThI pecypebi
[Ieprnoanueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB /[]. M. https://m.edsoo.ru/00adb59e
Meneneesa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XEMI/IT-IGCKI/IX 2JIEMEHTOB 1 0 0 bubmorexa [TOK

\ https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 0 0 bubnuoteka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMHuuecKo CBSI3U U TUIIBI bubmmorexa IIOK

4 \ 1 0 0 :

KPHUCTAJUIMYECKUX PEIICTOK https://m.edsoo.ru/00adbac6
KonTtponsnas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX pa3JieNioB Kypca 8 kiacca»

6 Knaccudukanus XxumMmuaecKkux 1 0 0 bubnuoreka [IOK
peakLMii 0 pa3Iu4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

Hudposas mabopaTopwust
RELEON Iudposoit maTank
pH, naTuuk TemmnepaTypsl —
onpe/eneHne MpU3HaKoB
IIPOTECKaHUA XUMUYCCKUX
peakuuii
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
7 peakuuu HOHHIEI)“I/IG 0 TOMOTI'€HHBIX U 1 0 0 bubunorexa LIOK
} https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMHUUYECKOM PaBHOBECHUH.
@DakTOpbl, BIUAIONINE HA CKOPOCTh bu6nmoreka [JOK

8 . 1 0 0 _

XUMHUUYECKOH peaKiuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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OKHUCITUTETBHO-BOCCTAHOBHUTEIILHBIE
peaxinuu

bubmuoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopust ANEKTPOTUTUIECKON
mucconuanmu. CHIBHEIE U ClIa0bIe
DJIEKTPOJIUATHI

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68
udposas nmadopaTopust
RELEON Hudposoit natTunk
DIIEKTPOMPOBOTHOCTH —
HU3y4YEHUE CBOMCTB
DIIEKTPOJIUTOB U
HEDJICKTPOJIMTOB

11

HoHHbIe ypaBHEHU peakuui

bu6mmorexa [JOK
https://m.edsoo.ru/00add448

12

XHWMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE NPEJICTaBICHUN
00 3NIEKTPOJIMTUYECKOMN AMCCOLUAINN

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8
Ludposas nmadopaTopus
RELEON Ludporoii qaTunk
3EKTPOIIPOBOAHOCTH U
natuuk pH — u3yuenue
CBOWCTB KHCIJIOT

13

XUMHUYECKHE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIT

bu6mmoreka [JOK
https://m.edsoo.ru/00add8h2
Hudporas madboparopust
RELEON Iludporoii maTamk
AIEKTPOITPOBOAHOCTH U
natuuk pH — uzyuenue
CBOICTB coneil

14

[TonsTue o runponuse coneu

bubmuoreka [IOK
https://m.edsoo.ru/00add9d4
Hudposas nmabopaTopust
RELEON udposoii natTunk
AIIEKTPONPOBOHOCTH U
natunk pH — nzydenue
CBOWCTB conei

15

O0001IeHNE U cUCTEMATH3ALUASA
3HAHUN

bu6nmoreka [JOK
https://m.edsoo.ru/00addd12
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[MpakTuaeckas pabora Ne 1.

16 <<1£)emeH1/1e 3KCHI:23pI/IMeHTaJIBHHX 1 Egggﬁﬁf;ﬁigﬁlﬁ% ddbfa

3a/1a4 Am. .
K 02
OHTpoOJIbHAs paboTa Ne2 1o Teme Butmorexa LIOK

17 «INEKTPOIUTUYECKAS AUCCOLHAITHSI. 0 https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX) " '

OO6mast XapaKTepruCTHKA TaJIOTEHOB.

18 XHMquCIfHe CBI())fICTBa Ha mpuMepe 0 EtTSsJ'I/I;I;T;I;?)(HrS/IgOa ddfe?
xJiopa T '
XnopoBojopoa. CoJisiHasi KUCIIOTA,

N bu6mmorexa [JOK

19 XNMHWYECKHE CBOMCTBA, MTOJTYUYCHNUE, 0 )

-, https://m.edsoo.ru/00ade104
[MpakTudeckas padora Ne 2 o Teme

20 «lPlonyquHe coIJ)MHoﬁ KHCIIOTBI, 1 Et?rfs?/?;T;I;?)oHr(u)/IéOa 46348

W3Yy4YeHUE ¢ CBOMCTBY ITndposas naGopatopis
RELEON Iudpooit natTuuk
3JIEKTPONPOBOIHOCTH U
natuuk pH — u3yuenue
CBOICTB COJISIHOM KHCJIOTBI

Boruncnenus no ypaBHEHUSIM Bu6 10K

21 XUMUYECKUX PEaKINi, €CIIU OJMH U3 0 1 J.IHOTeKa
PEAreHTOR AH B HIGHITKE https://m.edsoo0.ru/00ade488

29 OO01as xapakTeprCTUKA DIIEMEHTOB 0 bubnunoreka [IOK
VIA-rpymmnsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

23 Haxosxenue cepbl ¥ €€ CoeTMHEeHUN 0 bu6nmoreka [JOK
B Npupoae. XUMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl udposas nadoparopus

RELEON udposoii natTunk
TEMIICPATYPhI — UBMCPCHUC
TEMIICPATYPHI IIJIABJICHUA U
KpUCTAJUIN3AalU CCPhL

24 CepoBoaopo, CTpOeHHUE, 0 bubnmoreka [JOK
¢bu3nyecKkre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
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Oxcunpl cepel. CepHasi KHMCJIOTa,
25 q)nsnri[eCKHE u xm\fnquKHe CBOMCTBaA 0 bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
udposas nmadopaTopust
RELEON Hudposoii natTunk
3IICKTPOIPOBOJAHOCTH U
natuuk pH — uzydenue
CBOWCTB CEPHOM KHCIIOTHI
XHWMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE TTPOMBIIIIJIEHHOTO Crocoda
% MTOJTy4EHUS] CEPHOU KUCIIOTHI. 0 bubnuoreka [IOK
XUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaroIEenl Cpelibl COCTUHEHUSIMU
Cephl
97 Beruncnenne MmaccoBoi JOIM BBIXO1a bu6mmoreka [JOK
0
MPOJIyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO011ast XapakTepUCTUKA SIIEMEHTOB
28 VA-rpynnel. A30T, paclipocTpaHEHHE 0 bubnuoreka [IOK
B mpupojie, Gusndeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XUMUYECKUE C(EOﬁCTBa MOJTY4CHHE U 0 bubmnorexa [IOK
’ https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[IpakTuueckas padora Ne 3 mo Teme
30 «IPIOJ'Iy‘ICHI/Ie aNII)MI/IaKa W3Yy4EHHUE eTo 1 bubmnorexa [IOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3OTHas KMCIIOTa, €¢ (U3HUYECKUE U 0 bubnunoreka [IOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hudposas mabopaTtopust
RELEON udposoii natTunk
QJICKTPOIMPOBOAHOCTHU 1
natuuk pH — uzydenue
CBOMCTB a30THOM KUCIJIOTBI
32 Hcnonp30BaHne HUTPATOB U COJIEN 0 Eubmorexa LOK
https://m.edsoo.ru/00adf518
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aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
ynoOpenuit. XuMudeckoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMHU a30Ta
®ochop. Oxeun pocdopa (V) u
33 (1)00(%)0113)Ha51 KI/ICJIg)Ta q()i)lgnflegkne u 0 bubmorexa [IOK
N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Hudposas nadopaTopust
RELEON Iudposoit natTunk
3IIEKTPOIPOBOJAHOCTH U
natuuk pH — uzydenue
cBoiicTB pochopHoit
KHCJIOThI
Ucnonb3oBanue pocdaTtos B
34 KauecTBE MUHEPAJbHBIX yI0OpEHUIA. 0 bubnuoreka [IOK
3arpsi3HeHUE MPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Vrunepon, pacipocTpaHEHHE B
35 npnpgng (]i))I/ISI/II‘)IeCKIIjIe Y XUMHUYECKHE 0 bubmorexa LIOK
. https://m.edsoo.ru/00adfd9c
CBOIiCTBa
Oxcuppl yriepoja, ux Gpuznueckue u
36 XHMHYECKHE CBOMCTBA. 0 bubmuoreka [IOK
DKOJIOTHYECKHE TIPOOJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OKcuaoM yrieposa (1V)
. bubmuoreka [IOK
37 YTOJIbHAs KHCIOTA U ¢ COIH 0 https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
"[loy4eHue yrieKucioro rasa. bu6nuoreka [IOK
38 1 _
KagecTBeHHast peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
non" Hudposas nabopaTopust
RELEON Iudposoii natTunk
QJICKTPOIMPOBOAHOCTHU 1
natauk pH — usyuenue
CBOICTB yroJIbHOM KUCIOTHI
[TepBoHauanbHBIE MOHATHUS 00
39 OplPaHI/ILIeCKI/IX BEII[ECTBAX KaK O 0 bubmnorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
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40 Kpemuuii u ero coequHeHUS 0 buGmuorexa LIOK
p A https://m.edso00.ru/00ae080a
[Ipaktuyeckas padota Ne 5. Penrenune
41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 bubnuoteka [IOK
«BaxHeie HeMeTalJIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUSDY
KonTponbras padora Ne3 o Teme
42 «Ba)KII){eI?HHHe EeMeTannH 1 UX 0 bubmorexa IIOK
https://m.edsoo.ru/00ae0e18
COCAMHEHUSDY
OO6mrast XxapaKTepUCTUKa XUMUYECKUX
3JIEMEHTOB — METaJJIOB.
MeTtannuyeckas CBsI3b U bu6mmoreka [JOK
43 0 .
METaJUIMYECKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. dusnyeckre cBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.
44 DIIEKTPOXUMUYCSCKUH PsI 0 bubmorexa LIOK
p o AL https://m.edsoo.ru/00ae1156
HaIpsDKEHU METaJIIOB
OO6mme crnocoObl MOTyICHUS
meTaioB. CrjiaBel. Berauciaenus mo
45 ABHCHUSAM XMMUYCCKUX PEaKIi 0 brbmorexa [JOK
yP p ’ https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIECPIKUT
MIPUMECH
bubmuoreka [IOK
46 Housrhe o koppo3ui MeTaiLios 0 https://m.edsoo.ru/00ae1278
bubmuoreka [IOK
47 [Herotnere MeTabt 0 https://m.edsoo.ru/00ae14b2
48 OKcuipl ¥ THAPOKCHIBI HATPUS U 0 bubnunoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
Hudposas nmabopaTopust
RELEON Iudposoii natTunk
QJICKTPOIMPOBOAHOCTU U
natauk pH — usyuenue
CBOICTBA pacTBOPOB
uienouen
49 [[lenoyHo3eMeNbHBIE METAILIIBI — 0 bubnmoreka [JOK
KaJbIIUH U MarHui https://m.edsoo.ru/00ael15e8
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TOUYKA \!pocm

50 Baxwuelime coeTMHEHUS KAJIbLINS 0 BH6J_IH0TeKa HOK
https://m.edso0o.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3aIUs 0
3HAHWI
59 JKécTKoCTh BOJIBI M CITOCOOBI €¢ 0 bu6mmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
bubmmoreka [JOK
53 }:Ip?KTquCKaﬂ pabora Ne 6 HO_,TeMe 1 https://m.edsoo.ru/00aelaed
JKécTkocTh BOJIBI M METOIEI €€ Lindbposas naGopatopus
ycrpanenus" RELEON Iludposoii natunk
3JIEKTPOIPOBOJIHOCTH U
natyuk pH — uzydenue
CBOMCTB JKE€CTKOH BOJIBI
. bu6mmoreka [JOK
4 ATOMIHHH 0 https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOHCTBA OKCHIA 1 0 bubnnoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso 0 https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKeJie3a 0 bu6mmoreka [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHrEe U cuCTEMAaTH3AINAA 0
3HAHHI
[IpakTuueckas padota Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME 1 bu6mmoreka [JOK
«BaxHeHI1e METAJLIBI U UX https://m.edsoo.ru/00ae3de8
COCIMHEHU A udposas nabopatopus
RELEON Iudposoii natTunk
QJICKTPOIMPOBOAHOCTHU 1
natuuk pH — uzydenue
CBOMCTB HEKOTOPBIX COJIed
Brruucienus no ypaBHeHUSIM
XUMUYECKUX PEAKIIN, €CITU OJUH U3
60 pEeareHToB JaH B U30BITKE UITU 0 bu6nmoreka [JOK
COIEPKUT ITPUMECH. Boruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJ1a TPOYKTa
peakuuu
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TOUYKA \!pocm

61 O606].1.[€HI/I€ Y CHUCTEMaTH3aIus 1 0
3HAHUU
KonTtposnsHas padora Ne4 mo teme
62 «Baxxneumme MeTaubl U UX 1 0
COCITMHCHUSD)
63 BemectBa u matepuarnsi B 1 0 bubnuoreka [IOK
MMOBCEAHEBHOM KM3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsa3HEHIE 1 0 bubnuoteka [IOK
OKpYXKaIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pereHnn 1 0 bubnuoteka [IOK
9KOJIOTUUYECKHUX TIPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 0 bubnuoreka [IOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 0 bubnuoreka LIOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O600mIeHNE 1 1 0 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 7
I[TPOT'PAMME
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YYEBHO-METOIANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS YYHEHUKA

1. Pym3utuc I'.E., ®enpaman @.I'. Xumus 8 xkinace. M.: «IIpocsemienue», 2020r.

Metonuueckas oubnuotexa: I'apa H.H. COopHuk nporpamm 00pa3oBaTeabHbIX
yapexaeHuit « Xumus» 8-9, 10-11 xnaccel. M.: «IIpocsemenuey, 201 1r.

2. Pymutuc I'.E., ®enpaman @.I'. Xumus 9 kmacc. M.: «IIpocsemenuey, 2020r.

Metonuueckas oubnuotexa: I'apa H.H. COopHuk nporpamm 00pa3oBaTeabHbIX
yupexaenuit «Xumus» 8-9, 10-11 kmacesl. M.: «IIpocsenierney, 201 1T.

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

1. Pymutuc I'.E., ®enpiman @.I'. Meroamdeckoe mocobOue mius yuutens. — M.:
[Mpoceemenue, 2014.

2. I'apa H.H. Xumus. 3agagnuk ¢ noMomrHuKoM. - M.: TIpoceemenue, 2014.

3. Xumus noypouHsle miansl 8 kinacce no yaeouuky Pymsuruc I'.E., ®enpaman O.I'.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Hudposas (kommbroTepHas) madopatopus (LJI), mporpammHo-anmapaTHbIit
KOMILJIEKC, IaTYMKOBAs CUCTeMa — KOMIUIEKT yueOHOro 000pya0BaHuUsl,
BKJIFOUAIOIIUNA U3MEPUTEIIbHBIN
650K, nHTEpdEiic KOTOPOTO MO3BOJSET 00ECIIEUNBATh CBSI3b C IEPCOHATBHBIM
KOMITBIOTEPOM, ¥ HA0Op JaTYUKOB, PETUCTPUPYIOLIUX 3HAUCHUS PA3IUIHBIX
(bu3MYECKUX BETUYHH.

JlaTuuk TemnepaTypsl MIATHHOBBIN — IPOCTON M HAACKHBIN TaTUUK,
MpeIHa3HaYeH JUIsl K3MEPEHUs TEMIIEPATyPhl B BOJHBIX PACTBOPAX U B Fa30BBIX
cpenax. Mmeer paznuunsbiii auanazon uzmepenuit ot —40 go +180 °C. Texuuueckue
XapaKTePUCTUKH JaTYMKa YKa3aHbl B MHCTPYKIIUU MO SKCIUTyaTalllH.

JlaTuuk TemnepaTypbl TEpMONAPHBIN MPeAHAa3HAUEH ISl U3MEPEHUs
temneparyp 10 9000C. Ucnonb3yeTcst pu BHIMOIHEHUN padoT, CBA3aHHBIX C
U3MEPEHUEM TEMIIEpaTyp
MIJIAMEHH, TUTABJICHUS U Pa3NI0KEHUS BEIIECTB.

JlaTuyuk oNTUYECKOH MIOTHOCTH (KOJIOPUMETP) — MpeHa3HAUEH IS
W3MEPEHUS ONITHYECKON INIOTHOCTU OKPAIIEHHBIX pacTBOpoB. Mcnonb3yercs npu
W3yYEHUU TEM
«PacTtBOpBI», «CKOPOCTHh XUMUYECKUX PEAKLIUI», ONIPEACIICHUH KOHIIEHTpaluu
OKpAaIIeHHbIX HOHOB.

Hatuuk pH- npenHazHayeH JUisl ©3MEepeHus BOJIOpOAHOTO Tiokazatens (pH)
BOJTHBIX PACTBOPOB B Pa3IMYHBIX UCCIIETOBAHUSIX 0OBEKTOB OKPYKAIOIIEH CpeIbl.

JlaT4MK 3IIEKTPONPOBOAHOCTH MPEAHAZHAYEH I U3MEPEHUS YIEIbHOM
3NEKTPONPOBOJHOCTH KUJKOCTEN, B TOM UKCIIE U BOJHBIX PACTBOPOB BEIIECTB.
[IpuMmensieTcst mpu U3y4EHUH TEOPUU AIEKTPOTUTHUECKOUN TMCCOIUAINY,
XapaKTEPUCTUK BOJAHBIX PACTBOPOB

Muxkpockomn 1udpoBo# npeaHa3HaueH sl H3ydeHUs] (OPMBbI KPUCTAIIIOB U
HaOIIOIEHUS 32 POCTOM KPHUCTAJIOB.
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