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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 10 XMMHHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUsA
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON pOrpaMMbl OCHOBHOT'O o011ero oOpa3zoBaHus,
npeacraBieHabx B PI'OC OO0, a takxke Ha OCHOBe (eaepanbHON paboueit
IpOrpaMMbl BOCIIUTAHUA U C Y4YETOM KOHIENIUHU TMpPErnojaBaHus y4eOHOTo
npeamera «XuMHUS» B 00pa3oBaTeNbHBIX — opranmzanusix  Poccuiickoit
denepanuu.

[IporpamMma mo XuMUHM Na€T MPEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCHUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEICTBAMH Y4E€OHOIrO
npeaMeTa,  YCTaHaBIIMBAeT  00s3aTeIbHOE  MNPEAMETHOE  COJEep KaHHe,
IpeaycMaTpUBaeT paclpeiejieHUe €ro Mo KiaccaM W CTPYKTYPUPOBAHHE IO
paszenaM W TeMaM MpOTpaMMBbl 10 XHMHH, OMPEACNseT KOJIUYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTEPUCTHKHU CoJIepKaHus, PEKOMEHIyEMYTO
MOCJIEIOBATEIbHOCTh M3YYEHUSI XHUMHH C Y4ETOM MEXIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTUKM Yy4ye€OHOTO Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW 00ydJaronmxcs, OmpenaesieT BO3MOXKHOCTH TpeAMeTa  JUIs
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTeIbHOU
MpOTrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs, a TakKe TPeOOBaHUIA
K pe3ylbraraM OOy4YeHHS XUMHMHM Ha YPOBHE II€JIed HM3Yy4eHHs MpeameTa U
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEIHHOM JCATEIHHOCTH OO0YYarolIerocsi o
OCBOCHHIO Y4EOHOT0 COJEPKAHMSL.

3HaHWE XHWMHH CIYXXUT OCHOBOW mJisi (POpMUpOBAHUS MHUPOBO33PEHUS
oOyuJaroIerocs, ero MpeACcTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib urparoT GOpMHUPYEMbIE XHUMHEH MPEACTABICHHUS] O B3aUMOTIPEBPAIEHUSIX
SHEPTUU M 00 IBOJIIOIMH BEIIECTB B MPUPOJE, O MyTSIX PEIICHUS TII00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTHUECKOM,
MUIIEBON U KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peai3allid  BO3MOXXHOCTEH JJII  CaMOpasBUTHSL U
dbopMHUpOBaHUS KyJIbTYpbl JUYHOCTH, €€ o00mel u (QyHKIMOHATHHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN
oOy4aromuxcsi, HAaBBIKOB HMX CaMOCTOSITENIbHON Yy4eOHOMl [1eATenbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIIEIOBATETLCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeIbHOCTH;

3HAKOMUT CO CHEHU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[EJIOCTHOTO B3IUIla HAa €AMHCTBO MPUPOABI W  YEJIOBEKa, SBISIETCS



OTBETCTBEHHBIM 3TarioM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
00yyJarommxcs;

CrIocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4yHbIM 3HAHHUSAM, K TIpUpPOJE, K UYEIOBEKY, BHOCHUT CBOW BKJIaJ B
IKOJIOTHYECKOE 00pa3oBaHUE 00yUYarOITUXCS.

JlanHbie HampaBlieHUsS B OOYYCHUH XMMHH OOECIICUYUBAIOTCS CHEIU(DUKON
comepkaHusi y4eOHOTO TIPeAMETa, KOTOPBIA SBIIACTCS  TEIaroTHYeCKH
aJlanITHPOBAHHBIM OTPaXKEHHEM 0a30BOM HAyKHW XMMHUHU Ha ONpPEACIEHHOM dTare
€€ pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHUsS OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX TMOHITHH XUMHH,
OCHOB HEOPraHMYECKON XMMHHM M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MMOHSITHN
OPTaHUYECKON XUMHUH.

CrpykTrypa cojiepKaHus IPOrpaMMbI TI0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOI0 MOAX0J1a K €€ n3ydeHuro. CoJepKaHue CKIAAbIBACTCS U3 CUCTEMBI
MOHATHH O XHUMHYECKOM JJIEMEHTE M BCIICCTBE M CHUCTEMBI IOHSITHH O
XUMUUYeckol peakuuu. OO0e 3THU CUCTEMbl CTPYKTYPHO OpPTraHU30BaHBI IIO
MPUHIKNY TOCJIEA0BATEIBHOTO PA3BUTHS 3HAHWKW HAa OCHOBE TEOPETUYECKUX
MPEJICTABJIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akoHa J[. M. MenaeneeBa Kak OCHOBHOTO 3aKOHa
XUMHH;

— YYEHUA O CTPOECHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJJICKTPOIUTHYCCKONW HUCCOLMAIIMU BEIIESCTB B
pacTBOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO YPOBHS K JPYroMy, BBIMONHAS  (YHKIMH OOBSCHEHUS W
MPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUUYECKOIO
MPUMEHEHHUS U MOJTYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHMHH CIIOCOOCTBYET (POPMUPOBAHUIO
MPEJICTABICHUSI O XWMHYECKOM COCTABIMIOIICH HAy4YHOM KapTUHBI MHpPA B
JIOTUKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOTO OTHOILICHUSI K HAYYHOMY 3HAHUIO
¥ METOJIaM MO3HaHuA B Hayke. M3ydeHrne XUMHUU MPOUCXOAUT C IMPUBIICUCHUEM
3HAHUW W3 paHee HU3YYEHHBIX YUEOHBIX NpeAMETOB: «OKpYKaOIUH MUDPY,
«buonorus. 57 knaccel» U «PuU3KKa. 7 KIaccy.

[Ipy w3ydeHMM XUMUU TNPOUCXOIUT (OPMHPOBAHWE 3HAHWNA OCHOB
XUMHUYECKON  HAyKM Kak  00JIaCTM  COBPEMEHHOIO  €CTECTBO3HAHMS,
MPAKTUYECKON JNIESATETbHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB



MHUPOBOM KyJIbTyphl. 3ajiladya y4eOHOTO MpeAMETa COCTOMT B (HhOpMHpPOBAHHUH
CUCTEMBbl XUMHUYECKUX 3HAHUN — BAXKHEUIINUX (DAKTOB, MOHSATHMN, 3aKOHOB H
TEOPETUYECKUX TOJOXKEHUH, MOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO
XapakTepa, si3bIka HayKW, B MPHUOOIICHUH K HAyYHBIM METOAaM IO3HAHUS TPH
U3YYCHUH BEIIECTB U XMMHUYECKHX peakiuii, B (HOPMUPOBAHUH M DPA3BUTHUU
MO3HABATENbHBIX YMEHUH M WX TNPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHON U
y4eOHO-HCCIeIOBATENIbCKON  JeSITeIbHOCTH, OCBOCHHUU TMPaBHJI 0OE€30MacHOTO
oOpalieHus ¢ BelleCTBaMHU B MTOBCEAHEBHOM KU3HU.

[Ipy wu3yyeHUM XMMHUU Ha YPOBHE OCHOBHOIO 00IIEero o0pa3oBaHUs
BaYKHOE 3HAYCHUE MPUOOPENN TaKUE 1IEITH, KaK:

— (opmupoBaHHE HMHTEIUIEKTYaJlbHO pPA3BUTON JMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO PELICHUH,
CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOy4YyeHUS Ha CHUCTEMaTHYECKOe MPHOOIICHHE
oOy4Jaronmxcsi K CaMOCTOSITENIbHOW MO3HABATENbHOU JEATEIbHOCTH, HAYYHBIM
ME€TOJilaM TOo3HaHMs, (POPMUPYIOIIUM MOTHUBAIUMIO U PA3BUTHE CITIOCOOHOCTEH K
XUMUH;

—  obecrieueHue  yCJIOBHIA, CIIOCOOCTBYIOIIUX  TPHOOPETCHHUIO
oOyyarolMMUCS ~ ONbITa  Pa3sHOOOpa3HOM  AESATENBbHOCTH, TO3HAHUSA H
CaMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), HMEIOIINX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JI€ATEIbHOCTH;

— (¢opmupoBaHue 00mIeH (QYHKIIMOHAILHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSCHATH M OIICHUBATh SIBJICHUS
OKPYXKAIOIIET0 MUpPa, UCIIOJIb3Yysl 3HAHUSL U OTBIT, TIOJyUYCHHbIE NMPU U3YYCHHUH
XUMUH, TPUMEHATh WX TPU PEIMICHWHW TPOOJIEM B TOBCEIHEBHON J>XU3HU H
TPYAOBOM JAEATEIBLHOCTH;

— (QopMupoBaHue y O0OydYalOIMMUXCA TYMAaHUCTUYECKHX OTHOIICHUH,
MMOHUMAHUS I[IEHHOCTH XWMHUYECKHX 3HAHUW ISl BBIPAOOTKH DKOJIOTHYECKH
1eJeco00pa3HOro MOBEACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IENAX
COXPaHEHHMs CBOETO 310POBbS U OKPYKAIOLIEN IPUPOSHOMN CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U HATPABICHHOCTH JATHHEHIIIETO
00yueHus.

OO6miee 4yKclIO YacoB, OTBEACHHBIX ISl M3Y4YEHUST XHMHUM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB
(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEZEINIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaya/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMuM B )KM3HU YEIOBEKa. XUMUS B CUCTEME HAYK.
Tena n BemecrBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSHHE
BeliecTB. [loHsATHE O METOaX MO3HAHUS B XMMUU. YHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI UM MOJNEKYJIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢gopmysia. BaJIeHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BewiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJIIpHas Macca. MaccoBast 10151 XUMUYECKOTO JIEMEHTA
B COCJIMHECHUH.

KomnuectBo BemectBa. Mons. Moisippas wMacca.  BzauMocBsiszb
KOJIMYECTBA, MAcChl M 4YHUCJIa CTPYKTYPHBIX €AWHUIl BellecTBa. Pacué€rsl mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

Ou3nuecKue M XUMUYECKUE SBIEHUS. XHUMHUYECKas peakuusa u eé
MpU3HAKU. 3aKOH COXPAHEHHUSI MAacChl BEHIECTB. XHWMHUYECKUE YpaBHEHHS.
Knaccudukanus XuMuyeckux peakiuil (CoeAMHEHUs, pa3IoKeHUs, 3aMeIeHuUs],
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYA0M, MpaBuiaMu paboThl B Ta0OpaTOpUU U
npuéMamMu oOpanieHus ¢ J1abopaTOpHbBIM O0OpPYJOBAaHUEM, HW3YyUYCHHE U
onucaHue (PU3MYECKUX CBOMCTB O0Opa3l0B HEOPraHWYECKUX  BEIIECTB,
HaOmoAeHne Pu3nyeckux (IUIaBleHWE BOCKA, TasTHUE JIbJIa, pAaCTUPAHHUE caxapa
B CTYIIKE, KUIIEHHE M KOHJEHCAlUs BOJAbI) U XMUMHUYECKHX (FOpPEHUE CBEYH,
MpPOKaJMBAaHUE MEAHOW TMPOBOJOKH, B3aUMOJCHCTBUE MeJla C KHCIOTOM)
SIBJICHUW, HAOIIOJIEHUE U ONHCAHWE TMPU3HAKOB MPOTEKAHUS XUMHUUYECKUX
peakuii (pa3iokeHue caxapa, B3auMOJEHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapus, paznoxxkenue ruapokcuna meau (ll) mpu HarpeBanum, B3aMMONIEHUCTBHE
xenesza ¢ pactBopoM cosr meau (1), m3ydenne cmocoboB pa3aeneHus CMECei: C
MOMOIIBI0O  MarHuta,  (UIBTPOBAaHUE,  BBIIAPUBAHHUE,  JUCTUJUISAIIUS,
xpoMarorpadusi, MPOBEJECHUE OYMCTKU IOBAPEHHOW COJHM, HAOJIONECHHUE W
OMMUCAaHUE PE3yJbTAaTOB TMPOBEACHUS OMbITa, WIUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIENIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxkHeiiume npeacTraBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31eMEHT U mpocToe
BelecTBo. HaxoxaeHue kuciaopoaa B npupojie, GU3HMUECKHe U XUMHUYECKHE



cBoiictBa (peakmuu ropenus). Oxcuawl. [Ipumenenue kucmopoma. CrocoOsr
MOJly4eHHUs1 KHUCIopona B Jabopatopud W TPOMBIIUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — alIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TeruoBoit >PheKT XUMUUECKON peakiii, TEPMOXUMUYECKUE YPAaBHEHUS,
9K30- U DHAOTEPMHYECKHE PEAKIMUHU. TOIUIMBO: Yyroib W METaH. 3arps3HECHHE
BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT m mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (GU3MYECKUEe M XUMHUYECKUE CBONCTBA, NPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

MounsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSM.

Odusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacelilieHHbIE 1 HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast a07 BellecTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B MpUPOAE W B KM3HU yenoBeka. KpyroBopor
BO/JIbI B MpUpO/Ie. 3arpsa3HeHUe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX
BOJI.

Knaccuduxanus Heopranmyeckux coeanHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB:  coyieoOpasyromire (OCHOBHBIE, KHUCIOTHBIC, aM(OTEepHBIE) W
HecosieoOpazyromue. Homenknatypa oxcujaoB. Du3MUECKHEe W XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccudukauuss OCHOBaHWMA: IIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHuil. OU3N4eCKue U XMMUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucnot. Ousznyeckue
W XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MeTtauioB H. H. bekerona.
[Tonmy4yeHue KUCIoT.

Comu. Homenknarypa cosieil. @u3nuecKre 1 XMMUYECKUE CBOMCTBA COJIEM.
ITonydenue coien.

['eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnRepuUMeHm

KAUECTBEHHOE ONPEACIICHUE COACPKAHMS KHUCIOpOJAa B  BO3JAYXE,
MOJIy4eHHe, CoOWMpaHue, pAclo3HaBaHWE W W3YyYEHHUE CBOWMCTB KHUCIOPOA,
HaOMIOZICHUE  B3aWMOJICHCTBUSI  BEIMIECTB C  KUCJIOPOJAOM U YCIIOBHUS
BO3HUKHOBEHHUSI M TpPEKpalleHus TopeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMM OKCHUJIOB M OIMCAaHUE MX CBOICTB, TMOJy4YeHUEe, coOupaHue,
pacro3HaBaHHE€ U U3YYEHHUE CBOWCTB BOJAOpOJAa (TOpEHHE), B3aUMOJICHCTBHE
Bojiopojia ¢ okcuaom meau (1) (Bo3amMokHO ucCHoIb30BaHUE BUEOMATEPUATIOB),
HaOmoleHue 00pa3lloB BEUIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTE  pacTBOPEHMS BEHIECTB C Pa3IMYHOM  PaCTBOPUMOCTHIO,



IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM JOJIEH PAaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICUCTBUE BOJbI C MeTaulaMU (HAaTpUEeM U KaJlbLIKEM)
(BO3MOXXHO HCIIOJB30BAHHE BHUACOMATEPUAJIOB), HCCIEAOBaHUE 00Opa3loB
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHHUS
OKpacKM HHJHMKAaTOPOB B pPacTBOpax KHCJIOT M IIEJIOYEH, U3Yy4YEHUE
B3aumojierictBusl okcuga meau (Il) ¢ pactBopoM cepHOU KHUCIIOTHI, KUCIOT C
METAJUIAMH, PEAKIIMN HEUTPAIU3ALMH, ITI0JyYEHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJHOTO MeETaJyla JpPYyrMM U3 pacTBOpAa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 Teme «BaxHelimme Kiaaccbl HEOPraHMYECKUX
COCIUHEHUI».

Hepuoauyeckuint 3axkoH u Ilepumoamyeckasi cucreMa XUMHYECKHX
jieMenToB /I. . MengeneeBa. Crpoenne aromMoB. XUMHYeCKasi CBS3b.
OKHcINTEeIbHO-BOCCTAHOBUTE/IbHbIC PEAKINH

[lepBble MOMBITKH KJIaCCU(PUKAUU XUMHUYECKHX 3JIeMEeHTOB. [loHsaTue o
Ipynnax CXOJHBIX 3JEMEHTOB (ILEJIOYHBIE MU HIEJIOYHO3EMENbHBIE METaJIbI,
raJIOr€Hbl, WHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble 00pa3zyloT aMm{@oTepHbIe
OKCHUbI U TUAPOKCHU/IBL.

ITepunonnueckuit 3akoH. Ilepuognuueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
H. W. MenneneeBa. KopoTtkomepuoaHas u aauHHOTEpUOAHAs (DOPMBI
[Tepuoanueckoit cucteMbl xumMuueckux a3memMeHToB J[. WM. MeHnneneesa.
Ilepuoner m rpynnbl. PU3NYECKUH CMBICI MNOPAIKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX siaep. WM30Tombl. DJIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000JI0Y€K aTOMOB MEPBBIX 20 XUMUUYECKHUX IJIEMEHTOB
ITepnoguueckoit cucremel [. M. MenneneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTU HW3MEHEHHs pajnuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYMIIaM U IIEPUOIaM.

3nauenne Ilepumoanueckoro 3akoHa u Ilepuoanyueckor CUCTEMBI
XAMUYECKUX JJIEMEHTOB ISl pa3BUTHs Hayku U npaktuku. [[. 1. Mennenees —
YYEHBIN U TPAXKIAHNH.

Xumuyeckass cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHYECKUX 31€MEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIHU.
[Tpouecchl OKKCIIEHHsI U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEIIECTB METANIOB U HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C PacTBOPAMM KHUCJIOT M IIEJIOYEH, IMPOBEICHHUE OIIBITOB,



WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTENBHO-BOCCTAHOBUTENBHBIX —PEAKIIUI
(ropenue, peaklMK pa3IoKEeHUsI, COSTUHEHU).

Mesicnpeomemmuoie ceéa3u

Peanu3anys MeXnpeIMETHBIX CBA3€H IIPU U3Y4YEHUM XMMHUHM B 8 Kiacce
OCYILECTBIISIETCS. 4epe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
IOHATHM, TaK W IOHATHW, SBISAIONIMXCS CHCTEMHBIMM [JI1 OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmiue ecTecTBEHHO-HAY4YHbIE MOHSTHUA: HAaydHbId (akT, THIIOTE3a,
TEOpusl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(pUKaLKs, IEPUOANYHOCTh, HAOTIOACHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTOM, JJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIH],
M30TOIIBI, PAJUOAKTUBHOCTB, MOJIEKYJIA, DIEKTPUUECKUH 3apsijl, BEMECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, I'a3, PU3NYECKUE BEIUUNHBI, €AMHUIIBI
U3MEPEHNUs, KOCMOC, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpANIbI, TOPHBIE MOPOJIBI,
ITOJIE3HBIE NCKOIAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KUIIACC

BemecTBo M XuMu4ecKas peakiuus

[Tepnonmueckuit 3akoH. [lepuoanueckas cucrema XUMHUYECKHAX DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHNH CBOKWCTB
XUMUYECKUX 3JIEMEHTOB IMEPBbIX TPEX IEPUOAOB, Kaius, KalblUsi MU UX
COCAMHEHNN B COOTBETCTBUM C IIOJIOKEHHEM DJJEMEHTOB B Ilepmommueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUAbI XUMHUYECKON CBS3U. THIBI KPUCTAJUIMUECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAIINYECKON PELIETKU
U BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB. XUMHUECKHE
CBOKCTBA BEUIECTB, OTHOCSIIMXCS K pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKHMX pPEAKIUH IO pa3IuyHbIM HpHU3HaKam (10
YHCIy U COCTaBy Y4acTBYIOLUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3D (]eKTy,
110 U3MEHEHMIO CTETIEHEN OKUCIICHUSI XMMHUUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH,
0 YYacTHUIO KaTaju3aropa). OK30- M  DSHIOTEPMHYECKHE  pEeakliuu,
TEPMOXUMUYECKHUE YPABHEHUS.

[lonstTe o cxopoctn xumudeckon peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHUX peakuuax. [IoHsATHE O TOMOIr€HHBIX U FETEPOreHHBIX
peakunusax. [lomsatue o karamuse. lloHATHE O XMMHWYECKOM pPaBHOBECHH.



@akTopbl, BIMIIOLIME HA CKOPOCTh XHUMHUYECKOM pEaKUMH W MOJOKEHUE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUM, JSJEKTPOHHBIA OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu.  CocTaBieHUE  ypaBHEHHIA
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKUUi C MCIOJNb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus  DAEKTPOJUTHUYECKON  JUCCOLIMALIHM. ONEKTpOIUTHl U
HEAJIEKTPOJIUThl. KaTuoHbl, aHMOHBI. MexaHU3M JUCCOLMAIMM BEIIECTB C
pa3IM4YHBIMM BUJAMU XHMHYECKOW CBs3U. CreneHp aucconnannu. CuiabHbBIE U
cJ1a0bI€ ANIEKTPOJINUTHL.

Peakuuu wuoHHOrO oOMeHa. YCIOBHS NPOTEKaHUS PEAKUHUd HOHHOIO
oOMEHa, TOJIHBIE M COKpAIIEHHbIE HOHHBIE ypaBHEHMs peakiuil. CBoHCTBa
KHCJIOT, OCHOBAaHUI M COJIEW B CBETE IMPEICTaBICHUM 00 3JIEKTPOIUTUYECKON
nucconuanyu. KauectBeHHble peakiy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHHMYECKUX
BEILIECTB — METAJUIOB U HEMETAJIOB (rpaduTa W aaMmasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), HUCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakuuu  OT  BO3JEWUCTBUSA  pa3IMYHbIX  (PAKTOpPOB,  HCCIEIOBaHUE
AJNIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOLECCa IUCCOLMALUU KHUCIIOT,
1iesoyeit u coneit (B0O3M0OKHO MCHOJb30BAHUE BUIEO MATEPUAIIOB), IPOBEACHHE
OTBITOB, WUTIOCTPUPYIOIIMX MPU3HAKUA MPOTEKaHUs] peakuil MOHHOro oOMeHa
(oOpa3oBanue ocajka, BBIJCICHHE Ta3za, oOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIIMMA
(ropenue, peakuuu pa3IoKEeHHUs, COEIMHEHHS ), pacno3HaBaHKe
HEOPraHWYECKUX BEIIECTB C TMOMOUIbI0 KAUYEeCTBEHHBIX PEAKIM Ha HOHBI,
pelIeHre 3KCIEPUMEHTANIBHBIX 3a7a4.

Hemeranibl u MX coeIMHEHUA

OO6mass xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u Gpuanyeckrue CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHUYECKME CBOMCTBa Ha NpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaMHM, HEMETaIaMH, IIeJ04aMH). XJIOPOBOJAOPOA.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyueHUE, MpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOJOPOAA HAa OpPraHu3M 4ejoBeKa. BakHellne XJIOpUIbpl U UX
HaXO0XJIEHUE B IIPUPO/IE.

Obmas xapakrepucTtuka 3meMeHToB VIA-rpynmnsl. OcoOOeHHOCTH CTPOSHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHne u Gu3nueckue CBONCTBa
MPOCTBIX BELIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPONHBIE MOAU(PHUKAIIUU
KHCJIOpOJia U cepbl. XUMHUYECKHE cBoWcTBa cepbl. CepoBOOpOA, CTPOEHUE,



dusnueckne u XuUMUYecKHe CBOHCTBA. OKCHIBI Cepbl KaK MPEICTaBUTEIN
KHCJIOTHBIX OKCHUIOB. CepHasi KUCIOTa, (PU3UYECKHE W XUMUYCCKUE CBOWCTBA
(oOmue kKak TPenCTaBHTENS Kiacca KUCIOT M CcHerupuYecKrue). XUMUUECKHEe
peakiu, JeKallhue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUsS CEpHOUN
KucioThl. [Ipumenenue cepHoii KucioTel. Colid CEpHOM KUCIOThI, KAYECTBEHHAs
peaknmsi Ha cyiabdar-uoH. HaxoxmeHue cepbl M €€ COCIUHEHUW B MPHUPOIC.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKalollle Cpelbl COCAUHECHHUSIMU  CEphI
(KUCTIOTHBIE JOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
peAOTBPAICHUS.

O6mas xapakrtepuctuka snemMeHToB VA-rpymnmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTETICHU OKUCIICHUS. A30T, pacipOCTpaHEHUE B MIPUPOJIE,
¢u3nueckue U xuMuyeckue cporictBa. KpyroBopor azora B npupojge. AMMUaKx,
ero ¢u3nuecKkrue W XUMHYECKHE CBOWCTBA, MOJydeHHEe W npuMeHenue. Conu
aMMOHUSI, UX (U3NYECKHMe ¢ XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHE.
KauecTtBeHHass peakiusa Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOJyYCHHE,
dbu3uYeckre M XUMHUYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENs Kiacca
KUCJIOT W creuuduyeckue). Mcnonp3oBaHWEe HUTPATOB U COJIEH aMMOHHS B
KaueCcTBE MHUHEPAJIbHBIX yA00peHHi. XUMHUYECKOE 3arpsi3HEHUE OKPY>KaoIIeH
cpeabl COEUHEHUSIMU a30Ta (KUCIIOTHBIE 0K/, 3arpsi3HEHUE BO3/1yXa, MOUYBbI
u BogoémoR). Docdop, amnorponubie Moaudukaruu Gocdopa, huznueckue u
xuMuueckue cpoiictBa. Oxcun  docdopa (V) u  dochopuas xkucinora,
du3nuecKrue 1 XUMUYECKHUE CBOMCTBA, nonydeHue. Mcnonp3zoBanue GpocdaToB B
KaueCTBE MUHEPAJILHBIX yI0OPEHHIA.

O6mras xapakrepuctuka 35eMeHToB |V A-rpyrmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC€ CTEMEHH OKUCICHHS. YTJIEpOoJa, aIOTPOIHBIC
MoAU(DUKAIIUMA, PACIPOCTpaHEHUE B TpUpOJe, (pu3nueckue W XUMHUUYECKHE
cBoiicTtBa. Ancop6rmus. Kpyrosopot yriepona B mpupone. OKcuabl yriepona,
uX (U3NYECKHE W XUMHUYECKHE CBOWCTBA, NIEWCTBHE HA J>KUBBIC OPTaHU3MBI,
MOJIy4EeHUE W MIPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIEMBI, CBS3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa rioOalbHOrO TMOTEIJICHUS KIWMAaTa, MapHUKOBBIM
addext. YroapHas kuciota W €€ CcolM, UX (QU3MUecKue U XUMHUYECKUE
CBOMCTBa, TOJNly4eHHE MU TpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbI. Vcnons3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH |
CEJILCKOM XO3SIUCTBE.

[lepBoHavyasibHbIE TIOHSATUS 00 OpPraHMYECKUX BEIIeCTBaAX Kak o
COEMHEHUSX yriaepoaa (MeTaH, 3TaH, 3TWIEH, alleTWJICH, 3TaHOJ, TJIMIEPHH,
yKcycHass  kuciiota). IlpupojgHble HUCTOYHHMKKA  YTI€BOJOPOJOB  (Yrodib,
MPUPOIHBINA Ta3, HePTh), MPOAYKTHI UX TIEPepabOTKH (OEH3HUH), KX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [ToHsTHE O OMONOrMYECKM Ba)KHBIX BEIIECTBAX: JKUpax,



Oenkax, yriieBojax — M UX POJIM B JKU3HH uYeJoBeKa. MaTrepHalbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHH.

KpemHuuii, ero ¢usnueckne W XHUMHUYECKHE CBOMCTBA, IOJIY4YEHUE H
npuMmeHnenue. CoennHeHuss KpeMHUs B mnpupone. OOmue npeactaBieHUs 00
okcuze kpemHus (1V) u kpeMHueBoit kucnore. CHIMKATBI, X UCIIOJIb30BAHKE B
ObITYy, B MPOMBILUIEHHOCTH. BaskHel11e CTpOUTENbHbIE MaTEPHAIIBL: KEPAMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipodaembl 6€30macHOr0 UCTIONb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydyeHue o0pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJIIHOM
KHCJIOTBI, IPOBEJCHNE KAYECTBEHHBIX PEAKIMN HA XJIOPUA-UOHBI U HAOII0EHUE
MIPU3HAKOB UX MPOTEKAHUs, ONBITHI, OTPAXKAIOIINE (PU3HUYECKUE U XUMHUYECKHUE
CBOMCTBA TajJOr€HOB W UX COEAMHEHUHA (BO3MOXKHO MCHOJIb30BaHHUE
BUJICOMATEPHUATIOB), O3HAKOMJIEHHE C O0pa3lamMu XJIOPUIOB (TaJOre€HUA0B),
O3HaKOMJIeHME ¢ o0pa3uamMu ceppl U €€ COEAMHEHHSIMHU (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAITIOB), HaOMIOEHHE Tpolecca OOyrIuBaHUS
caxapa IOJ JEHWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOWCTB  pa30aBlIEHHON  CEPHOM  KHUCJIOTHI, IPOBEIACHHE
KaueCTBEHHOW peakiuu Ha CylbpaT-uoH ¢ HAONIOJCHHE TpU3HAKa €&
MIPOTEKaHUsl, O3HAKOMJIEHHE ¢ (PM3HMUYECKUMU CBOMCTBAMU a30Ta, hochopa u ux
COCIMHEHH (BO3MOXHO HCIIOJIb30BAaHUE BUAEOMATEpUAJIOB), 0Opa3laMu
a30THBIX U (HOochHOPHBIX YIOOpEeHUH, OIyYeHHE, COOMpaHKe, PaCIIO3HABAHUE U
U3Y4YEHUE CBOMCTB aMMHaKa, IPOBEIACHUE KAYECTBEHHBIX pPEAKLUMH HAa HWOH
aMmMoHusT W  (Qocdar-uoH W U3yyeHHWE TPUZHAKOB UX TMPOTEKAHMS,
B3aMMOJICCTBHE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MEIbI0 (BO3MOMKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), H3YYEHHUE MOJEIeH KpHUCTAIIMYECKUX
pemérok anMasa, rpadura, QyiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJcopOLuu
PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
NoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U U3yUYE€HHE CBOMCTB YIJIEKUCIIOTO rasa,
IPOBE/ICHUE KAYECTBEHHBIX pEeaKuil Ha KapOOHAT U CHIIMKAT-UOHBI U U3YUYECHHE
OPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIEHHWE C TMPOAYKIHMEH CHIMKATHOM
IIPOMBILUIEHHOCTH, PEIICHUE S3KCIEPUMEHTAIIBHBIX 3aa4 110 TeMe «Baxunennme
HEMETAJUIBl U UX COEAMHEHUS.

MeTajlIbl M X COCAUHEHHS

OOmiass XxapakTepucTUKa XUMHUYECKMX JJIEMEHTOB — METAJJIOB Ha
OCHOBAaHMHM UX MoyoxkeHus B Ileproanueckoil cuctreMe XUMHYECKUX 3JEMEHTOB
. . MengaeneeBa u crpoenust atomoB. CTpoeHHe MeTauioB. MeTtamyeckast
CBA3b U METAJUIMYECKAs KPUCTAIUIMYECKAsI PEeIIETKA. DIEKTPOXUMHUYECKUI Psif
HanpsDKEeHUM MeTawioB. Du3nyeckue M XUMHUYECKHE CBOMCTBA METAJLIOB.



Obmue crnocoObl momydeHus MertawioB. [loHsSTHE O KOppO3MH METaJIOB,
OCHOBHBIC CITOCOOBI 3amuThl WX OT Koppo3uu. CraBel (CTaib, YyTyH,
TIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenoynple  MeTamuibl: noJiokeHue B llepuoamueckoit  cucreme
xuMuueckux sneMeHToB . . MenaeneeBa, CTpO€HUE UX aTOMOB, HAXOK/ICHHUE
B npupoae. dusnueckue M XUMUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUS U
Kanusi). OKCUIbl U THAPOKCHABI HATpusi U Kanus. [IpuMeHeHue MIeIOYHBIX
METAJIJIOB U UX COCTMHEHUM.

[I{eoyHO3E€MENIbHBIE METAJIBI MAarHuii W KaJblUW: IIOJOKEHHUE B
[lepuonnueckoir cucreme xumuueckux dnemeHToB J[. WM. Menneneesa,
CTPOCHHE WX aTOMOB, HaXxOXICHHE B mpuponae. PU3MYECKUEe U XUMHUYECKHE
CBOMCTBAa MarHMsi M KaJiblldsgd. BakHeWmme coeauHeHUs Kaublius (OKCHI,
TUAPOKCU/I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: TonokeHue B llepuoanueckoi cHUCTEME XMMUYECKHUX
anemeHtoB J[. M. MeHneneeBa, CTpOE€HHE aTOMa, HAXOXKIAECHUE B IMPHUPOJE.
dusznyeckue U XUMHUYECKUE CBOMCTBa altOMUHUS. AMDOTEpHBIE CBOICTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nonoxenue B llepuognueckon cucreMe XMMHUUECKUX JIEMEHTOB
J. 1. MenneneeBa, cTpoeHHe aroma, HaxoxJaeHue B npupoae. Ousznueckue u
XUMUUYECKue CBOMCTBa kene3a. Okcubl, TUapokcusibl U coiu skeneza (Il) u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpasllaMM METa/VIOB M CIUIABOB, WX (DU3MUECKUMU
CBOWMCTBAaMHU, H3Y4YEHUE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJEHCTBUS OKCHIA
KaJIBIIUS U HATpUs C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOR),
HCCJIEIOBAHUE CBOMCTB XKECTKOW BOJBI, MIPOLIECCA TOPEHUS KeJle3a B KUCIOPOJIE
(BO3BMOXKHO HCIOJIb30BAHHE BHJACOMATEPUANIOB), NPU3HAKOB MPOTECKAHUS
KAQ4ECTBEHHBIX PEAKIIUM HA MOHBI: MarHus, KaJblUs, aJJIOMUHUS, IUHKA, JKEJIe3a
(1) wu xemeza (Ill), memm (ll), HaOnromeHWEe W ONMCaHHWE TPOIIECCOB
OKpalllMBaHWsl TUIAMEHW MOHAMU HATpHsl, Kaaus W KajdblHs (BO3MOXKHO
WCIIOJIb30BAaHNE BHUACOMATEPUAJIOB), HCCIEeNOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA aTIOMUHUS U TUAPOKCUIA LIMHKA, PEIICHHE IKCIEPHUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme MeTallIbl U KX COEUHEHUS.

XUMHA 4 OKPYKaAKINadA cpeaa

BemecTBa n marepuansl B IOBCEIHEBHOM >KM3HM 4elIOBEKa. be3zomacHoe
MCIIOJTIh30BAaHNE BENMIECTB M XUMUYECKHUX peakmuii B ObITy. [lepBas momomis mpu
XUMUYECKUX 0KOTaxX U OTPaBIICHUSIX.



XHUMHYECKOE 3arpsi3HCHHUE OKPYKAIOIICH cpenbl (MpeaeibHas JOMYCTUMAs
KOHIleHTparusi BemectB, painee — I[IJIK). Pomp xumum B pelieHun
AKOJIOTUYECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pasioB MaTepuanoB (CTEKIIO0, CINIaBbl METAIIIIOB, MOJTUMEPHBIE
MaTrepuabl).

Mescnpeomemmubnie ceazu

Peanuzanus MexnpeIMeTHBIX CBA3€H MpH U3YYeHUM XUMHUHU B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TIOHSATUMW, SBIAIONIMXCA CHCTEMHBIMH [IJII  OT/AEJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE IMMOHATHS: HAyIHBIA (aKT, THIIOTE3a, 3aKOH,
TEOpHUsl, aHAIM3, CHHTE3, KiIacCHU(pUKALMs, TEPUOJIUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, M3MEPEHUE, MOJIENb, SBJICHUE, MapHUKOBBIMI
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUYSCKHA 3apsija, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIECTBa, Tra3,  pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUTMYeCKass pemI€TKa, CIUIaBbl, (PU3WUYECKHE BEIUYHHBI, CIUHUIIBI
M3MEpEHHUs, KOCMUYECKOE MPOCTPAHCTBO, TIJIaHEeThI, 3BE3/1b1, CONHILE.

buonorus: dhorocunTes, Apixanue, 6mocdepa, IKOCUCTEeMa, MUHEPAJIbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: armocdhepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC TOPOJIBI,
MOJIE3HBIEC UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSI TMPOTPAaMMBbl OCHOBHOTO OOIIEro
oOpa3oBaHMs JAOCTUTAIOTCS B X0J¢ OOy4YeHHS XMMHUHU B €IWHCTBE Y4eOHOU M
BOCIIMTATEIbHON  JIEATENBHOCTH B  COOTBETCTBUM C  TPaJULMOHHBIMU
POCCUHCKUMU COLMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMH,
OPUHATHIMU B OOIIECTBE NPaBWJIAMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT
mpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COITMATN3ANN 00YJarOIINXCSl.

JIMYHOCTHBIE ~ pe3yAbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYArOIIUXCS
PYKOBOJCTBOBATbCS CHCTEMOH MO3UTHBHBIX IEHHOCTHBIX OpHUEHTAalUil U
paclIipeHHe ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO  OTHOHICHHSI K  OTCUECTBEHHOMY  KYyJbTypHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJEIWI0, NMOHMMAHUS 3HAUEHUS XUMHUYECKOU
HayKH{ B )KM3HU COBPEMEHHOTr0 O0IIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopManmell O TMepeloBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOH H
OTEYECTBEHHOW XUMHH, 3aWHTEPECOBAHHOCTM B HAyYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

OpPEJCTaBICHUS O COIMAJIbHBIX HOPMax MW MpaBHIaX MEXIUYHOCTHBIX
OTHONIIEHWH B  KOJUIGKTHBE, KOMMYHHUKATHBHOHW  KOMIIETEHTHOCTH B
OOILECTBEHHO TOJIE3HOM, YYEOHOMCCIEN0BATENbCKOM, TBOPUYECKONM M JIPYruX
BUJaX JIEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JESTEIBHOCTH
IIPU BBIMOJHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3JaHMM  Y4YEOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aWMOIIOMOIIM B  TIpollecce dJTOW  y4eOHOM
JESTeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHHWE M TOCTYNKH CBOUX
TOBAapUUIEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS '

MHUPOBO33PEHYECKHUE MPEACTABICHHS O BEIIECTBE M XMMHUECKON peakiny,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIISIOLIME
OCHOBY JJIsl IOHUMAaHHUsI CYITHOCTA HAYyYHON KapTHUHBI MUpPA, IPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
IPUPOJIHOM CPENOH, O POJIM XMMHH B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

[IO3HAaBaTeJIbHbIE MOTHUBBI, HAIPABJICHHbIE HA IOJyYEHUE HOBBIX 3HAHUUI
0 XHMMHH, HEOOXOAMMBbIE Ui OOBSCHEHUS HaOJIOaeMbIX MPOLECCOB U



SBJICHUH, TO3HABATENbHOU, MH(OPMALMOHHOW U YHUTATEIbCKOW KYJIBTYPHI, B
TOM UHCJE€ HaBBIKOB CaMOCTOSITENIBHONM palbOThl C Y4eOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JIMTEPAaTypoOM, JOCTYIHBIMH  TEXHUYECKHMMH  CpPEICTBAMH
UH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpEC K OOYYEHHI0O M TMO3HAHHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CamMoOOpa3oBaHUIO, MPOEKTHOM W  HCCIEN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOYYEHHUS B
JIaJIbHCUIILIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHHUE MOCIEICTBUN U
HEMPUATUE BPEAHBIX MNpUBbIYEK (YMOTPEOJEHUsS aJKOrojs, HApKOTHUKOB,
KypEeHUs), HEOOXOAUMOCTH COOJIIOIEHUS TPABUII O€30MIaCHOCTH MPU OOpALLIEHUH
C XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOr0 BOCHUTAHMA:

MHTEpPEC K MPAKTHUYECKOMY HM3YyYEHHIO mpodeccuid U Tpyaa pa3iIudHOro
poJia, YBOKEHHE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEIbHOCTH, B TOM YHUCJIE
Ha OCHOBE NMPUMEHEHMs MPEIMETHBIX 3HAHUN MO XUMHUH, OCO3HAHHBIA BHIOOD
WHIAUBUIYaIbHON  TPAeKTOPUU  MPOJODKEHHS  00pa3oBaHUA C  YUYETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMHUU, OOIIECTBEHHBIX UHTEPECOB U
MOTPEOHOCTEH, yCcHemHo MnpodecCUOHATbLHON NIESITEIBHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHMH, TOTOBHOCTH aJallTUPOBATBCA B MpodeccroHaIbHOM
cpene;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU LIEIEeCO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHKUE LIEHHOCTH 310POBOTO
u 0e30macHOro oOpasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GuznyecKoMy M NCUXUYECKOMY 370POBbIO, OCO3HAHHE LIEHHOCTH COOJIOACHUS
npaBusl OE30MACHOTO TOBEACHUS MpU paboTe ¢ BEIIECTBAMHM, a TaKXe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MTOJy4aeMble TIPU U3YYCHUH XUMUH, JJIs
pelIeHusl 3a/Jad, CBS3AHHBIX C OKPYXAKIIEd NPUPOJAHOM Cpelou, s
MOBBILICHUSI YPOBHSA JKOJIOTMYECKON KYJIbTYpBl, OCO3HAHUS TJI00aJIbHOTO
XapakTepa HKOJIOTMYECKUX Npo0ieM W MyTed HX peuieHus MOCPEeaICTBOM
METOJOB XMMHH, KOJIOTUYECKOTO MBIIUIEHUS, YMEHHSI PYKOBOACTBOBATHCS UM
B II03HABATEJIbHOW, KOMMYHUKAaTUBHONU U COLIMAJIBHON IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYMMBIE IS
GbopMHpOBaHHS MHUPOBO33PEHHUS OOIlEHAY4YHbIE TMOHATUS (3aKOH, TEOopus,



MPUHIUI, TUMoTe3a, (akT, cucrema, MTPOIecC, 3KCIEPUMEHT U ApPYyToe.),
KOTOpPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEeAMETax |
MO3BOJISIIOT  HA OCHOBE 3HAHWM W3 OTUX TNpeaMeToB  (HopmMupoBaTth
IpeICTaBlICHHE O IIEJIOCTHOM Hay4yHOW KapTUHE MUpa, U YHUBEpCaIbHbIC
yueOHble JelCcTBUA (MO3HaBaTelIbHbIE, KOMMYHHKATUBHbBIC, PETYJISTUBHBIC),
KOTOpbIe 00eCIeuynBalOT (POPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSTEIHHOMY
IJIAHUPOBAHHIO U OCYIICCTBICHHUIO yIeOHOM eI TeITHHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUS

ba3oBble 1ornyeckue AecTBUA:

YMEHUSl MCIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHWI: pACKPhIBATh CMBICII XHMHYECCKUX MOHATUH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKH, YCTAaHABINBATh B3aMMOCBS3b C APYTUMH MOHSATUSMH), UCTIOJIB30BATh
MOHSTHS JJIs1 0OOBSICHEHUS OT/IETBbHBIX (PAKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpPUH I KIacCUPUKAIMK XUMHUYECKUX BEIIECTB M XHUMHYECKUX
peakIuii, yCTaHaBIMBATh NMPUYMHHO-CJICACTBEHHBIC CBI3U MEXKIYy OOBEKTaMHU
W3Y4YCHUS, CTPOUTD JJOTUIECKUE PACCYKICHUS (MHIYKTUBHBIE, ICTYKTUBHBIC, IO
aHAJIOTUM), IeJIaTh BBIBOIBI M 3aKITFOUCHHUS,

yMEHUE TPHUMEHSITh B TPOIIECCE TO3HAHUS TOHSTHS (MPEIMETHBIE WU
METaIpeIMETHbIC), CHMBOJUYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3YyEeMbIE B
XUMUH, TMPeoOpa3oBbIBaTh NIUPOKO TIPUMEHSEMbIE B XUMHU MOJICIbHBIC
MIPEACTABICHHS] — XUMUYCCKUN 3HAK (CMBOJI DJIEMEHTA), XUMU4ecKas hopmyraa
U ypaBHEHHE XMMHYECKOW peaklud — MPHU PEIICHUU Y4eOHO-TI03HABATEIbHBIX
3amay, ¢ Y4€TOM OTUX MOJCIBHBIX TPEACTABICHUNA  BBISBISATH |
XapaKTepU30BaTh  CYIIECTBEHHBIE NPHU3HAKK  HW3Y4aeMbIX OOBEKTOB  —
XUMUYECKUX  BEMIECTB W  XHMHYECKHUX  PEaKIWi, BBIIBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHbIC CBSI3M W TPOTUBOPEYHS B
M3Yy4aeMBbIX MPOIIECCaxX U SBICHUSX.

ba3oBble ucciaenoBarebCKue 1eiCTBUA:

YMEHHUE HCIIOJIh30BaTh MOCTABJICHHBIC BOMPOCHI B KAYeCTBE MHCTPYMEHTA
MO3HAHUSA, a TAaKKE B KA4YeCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI TIO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

MpUOOpPETEHUE OIbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
VUYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpOBaTh 0000IIEHUS
U BBIBOJIBI MO PE3YJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEAOBaHUS, COCTABIATh
OTY€T 0 MpoAeTaHHON padoTe.

PadoTa ¢ nngopmanueii:

yMEHUE BBIOWpATh, AHATU3UPOBATH M WHTEPIPETUPOBATH HH(POPMAIHIO
pa3IMYHBIX BUJIOB M (OPM TMPEACTABICHMS, TMOIYyYaeMyl0 U3 Pa3HbIX



HMCTOYHHUKOB (HAy4HO-TIOMyJISIpHAs JUTEpaTypa XHUMHYECKOrO COJepkKaHUs,
COpaBOYHbIE TOCOOMs, pecypcbl VHTepHeTa), KpUTUYECKH OLEHUBATH
MPOTUBOPEUNBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yMEHHUE MPUMEHSTh Pa3IMuHble METOJbI U 3aMPOCHl IIPU MOUCKE U 0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JTAHHBIX, HEOOXOJIMUMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 337a4 OMPECIEHHOTO THIA, MPUOOPETEHHE OMbITa
B 00JIaCTH HCIOJIb30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
OBJIAJICHUE KYJIbTYpOW AKTUBHOIO WCIIOJb30BaHUS PAa3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (OpMY IperCTaBICHUS
uHbOpMAIIUU U WUIIOCTPUPOBATH pEIIaEMbIe 3a/1a4yd HECIOXHBIMU CXEMaMH,
auarpaMMaMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE HCNOJb30BaTh M aHAJU3UpPOBaTh B IIpolLecce YYEOHOU W
UCCIIEI0BATEIBCKON NEeATENBHOCTH uHdOpMAIUIO 0 BIIMSHUU
IPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3fAWCTBA W TPAHCIIOPTA Ha COCTOSHHE
OKPYXaroIIEH MPUPOTHON CPEIBI.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHS 3aJaBaTh BONPOCHI (B XoJe Auaiora v (WiIM) JUCKYCCHH) IO
CyHUIECTBY OOCykaaemMol TeMmbl, (OpPMYyJIHpPOBaTb CBOM  MPEIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS TPEACTaBIATh IMOJYYEHHBbIE PE3yJbTaThl  MO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALNI0
PE3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOI0 SKCIIEPUMEHTa (71a00paTOPHOTO OIBITA,
nabopaTopHON paboThl MO HCCIEIOBAaHUIO CBOWMCTB BEIIECTB, Y4YEOHOro
IPOEKTA);

yMEHUsI Yy4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABATENILHOM M UCCJEA0BATENbCKOW  JACSITENbHOCTH TNPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIJIACOBAHMS
nmo3unuii (00Cy)aeHusi, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMBI», KOOPIHMHAIIHS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pa0OTHI U APYTHE).

PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe NeiCTBHSA:

YMEHHUE CaMOCTOATEIBHO OINPEAENATh LEIU IEITEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U IIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hanbosiee dY(PpeKTUBHBIE CIIOCOOBI PEIICHHS YU4eOHBIX
Y MO3HABATENbHBIX 3a]la4, CAMOCTOSITENIBHO COCTABIIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM QJITOPUTM JEUCTBUM NPHU BBIIOJHEHUM 33JaHUNA C y4ETOM
MIOJIy4E€HHUs] HOBBIX 3HAHUI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3ysbTaTa 3asBICHHOW LIEJIH, YMEHHE



WCMOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IMPEIJIAracMble B YCIOBHU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHhIX pe3yJbTaTOB IO OCBOCHUIO O0S3aTEIBHOIO

coJiepKaHus, YCTAaHOBJICHHOTO JaHHOW (enepanbHOl pabodeil mporpammoit,
BBIJICJISIFOT: OCBOCHHBIE OOYYalONMMUCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUN, crnenupuaeckue I TPEAMETHOM o01acTh «XUMUS», BUIBI
NEATEIBHOCTH 10 TMOJYYEHHI0 HOBOIO 3HAaHMS, €ro HHTEpIPETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xoniy oOyuenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0OYYAIOIMIMNXCSI YMEHUM:

e PacCKpbIBAaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATUH: aTOM, MOJIEKYJIa,
XMMHUYECKUM DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOHAS ¥ HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAas
Y MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MAcCOBasi JIOJ1 XUMHYECKOTO 3JIEMEHTA B COEAWHEHUHU, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb, JIEKTPOOTPHUIIATEIILHOCTD,
CTENIEHb OKUCJICHUS, XUMHUYECKasi peakius, KIacCHU(PpUKAIMS PeaKIuii:
pPEAKUMU COCAUHEHMS, PEAKUUU PA3JIOKECHUS, PEaKUUU 3aMEIICHUs,
peakiuu oOMeHa, JK30- U DHIOTEPMHUYECKHE pEeaKIUU, TEeII0BON
addekT peakuuu, SAPO aToMa, SIEKTPOHHBIA CJIOW aToma, aTOMHas
opOuTanb, paguyc atoMa, XUMUYECKas CBs3b, MOJSIPHAS M HEMOJsSpHas
KOBAJICHTHAsl CBsI3b, MOHHAs CB3b, MOH, KAaTUOH, aHWUOH, pPacTBOp,
MaccoBasi JI0JIs BeIIecTBa (MIPOIIEHTHASI KOHIICHTPAIIUsI) B PACTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHSITUU U
MPUMEHSATH 3TU MTOHATHUS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIMOJb30BaTh XWMHUYECKYIO CHUMBOJIUKY [IJIi COCTaBJICHHS (HOpMYI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OMNpENENsATh  BaJEHTHOCTb AaTOMOB  DJJIEMEHTOB B  OMHApHBIX
COCMHEHUSX, CTEMEeHb OKHCJICHHUS JJIEMEHTOB B  OWHApHBIX
COCMHECHUAX, MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJaccy
coenmuHEeHn 1o (opMmyaM, BHJI XUMHUYECKON CBS3U (KOBAJICHTHAs WU
MOHHAsl) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpbiBaThb cMbIcia Ilepuomnueckoro 3akonHa [[. WM. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHE IMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHSI MacChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUsI, 3aKOHA ABOTaJIpo;



e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy [lepmomuueckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB: pAa3INyYaTh MOHATUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «nodoynas noarpynmna (b-rpymnma)y», Maneie
U OOJIbIIIME TIEPUOJBI, COOTHOCUTh 0003HAUYEHMSI, KOTOPbIE UMEIOTCS B
tabmuie «llepuoanueckass cucrema XuMHYeckux snemeHtoB J[. W.
MeHnpneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB U 3apsia sijpa, OOIIee YHUCIO
AJIEKTPOHOB U paclpeie]ICHUE X 0 JIEKTPOHHBIM CIIOSIM);

e KiaccupuUUpPOBaTh  XUMHUYECKHE  IJIEMEHTHI,  HEOPraHUYECKUE
BEIIECTBA, XUMUYECKUE PEaKUH (110 YHUCIY U COCTAaBY yYacTBYIOIIUX B
peaKIuu BEIIECTB, M0 TEIIOBOMY 3D PeKTy);

e XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB
pa3IMyYHBIX  KJAccoB,  IOATBEp)KJash  ONHCAaHUE  IMPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX PEAKIIN;

e TIPOTHO3MPOBAaTH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KAUeCTBEHHOIO0 COCTaBa, BO3MOYKHOCTH MPOTEKAHHUS XHUMHYECKHX
MPEBPAIICHHUI B Pa3JIMYHBIX YCIOBUSIX;

e BBIUHCIATH OTHOCUTENIBHYIO MOJEKYJISPHYIO M MOJIIPHYIO MAacchl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOIO 3JeMEeHTa Io (opmyre
COCIMHEHHMS, MAacCOBYIO JOJII0 BEIECTBA B pacTBOPE, IPOBOJUTH
pacy€Thl O YpaBHEHUIO XUMUYECKON PeaKklnu;

e IMPUMEHATb OCHOBHBIE ONEpPAlMU MBICIUTEIBHON NEATEeIbHOCTH —
aHaJM3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHHEe, CHCTeMaTH3AIHIO,
KJIACCU(PUKAIMIO, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3e€d — id
M3Y4YEHUs CBOMCTB BEUIECTB M XUMUYECKHX PEAKIUH, €CTECTBEHHO-
Hay4yHble  METOAbl  MO3HaHUS  —  HaOJIOJEHUE, U3MEpEHue,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (pPeasIbHBIN U MBICIICHHBIN);

e cCJenoBaTh INpaBWJIaM IIOJb30BaHUS XHUMHUYECKOHM TOCYylIOH U
Ja00paTOpHBIM O0OPYJIOBAaHMEM, a TakKe IMpaBWiIaM OOpaIleHUs C
BELIECTBAMU B COOTBETCTBHUM C HMHCTPYKUHUSIMH TIO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHHUIO M COOHMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpOAA W KHUCIOPOAA), NMPUTOTOBICHUIO
PACTBOPOB C ONPEAECTEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb W MPOBOJUTH  XUMHUYECKHE  IKCIEPUMEHTHI IO
pacno3HaBaHMIO PACTBOPOB IIEJIOYEM UM  KHUCJIOT C TMOMOUIBIO
MHANKATOPOB (JaKkMyc, (heHondTanert, METUIOPAHK U APYTHUE).

K koHiy oOydyenuss B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKUX TMOHITUN: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BEUIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCJICHHS, XMMHUYECKAs pEaklus, XUMUYECKass CBs3b, TEIUIOBOM
3ddexT peakiuu, MOib, MOJSIPHBIA OOBEM, PACTBOP, AIEKTPOIUTHI,
HEAJIEKTPOJUTHI, IEKTPOIUTHYECKAsT TUCCOUMALNS, PEAKIUU UOHHOIO
oOMEHa, KaTaau3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe PEAKIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE U  BOCCTAHOBJICHHUE,
aJIIOTpOINUs, aMPOTEPHOCTh, XUMHUYECKasi CBsI3b (KOBAJICHTHASI, HOHHAS,
MeTaJuIMuecKas), KpUCTAUIMYECKas pEeIIETKA, KOPpPO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW pEAKUUHU, MPEAEIbHO IOMyCcTHUMas
koHueHTpanus [1/IK Bemectsa;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHWYECKUX TOHITUU U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJIeHUsA (opMmy
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUIA;

ONpENENIATh BAJCEHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHUX
AJIEMEHTOB B COEJAMHEHUAX PAa3JIMYHOIO COCTaBa, NPUHAIJICKHOCTD
BEILIECTB K ONpPENENEHHOMY KJIacCy COEIMHEHUU Mo (QopMyiiam, BH]
XUMUYECKON CBsI3W  (KOBAJICHTHAsl, MWOHHAs, MeETauInyecKkas) B
HEOPTraHWYECKUX COCIMHEHUSIX, 3apsA]l MOHA TI0 XUMUYECKOU (hopmyre,
XapakTep cpellbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COEAUHEHHUI,
THUI KPUCTAJUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich [lepumoanueckoro 3akona [I. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHWE: OIMCHIBATh M XapaKTEPHU30BaTh
Tabymmunyto ¢opmy [leproaudeckoit cucTeMbl XUMAYECKHUX 3JIEMEHTOB:
pasnuyaTh MOHATUS «TJaBHas moArpynma (A-rpyrma)» U «moOodHas
noarpynna (b-rpynmna)», manbie u OOJbIIHME MEPUObI, COOTHOCUTH
0003HAauYEHHUsA, KOTOpbIE HMEIOTCA B MEPUOAMYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsja sjapa, oOIee 4YHUCIO 3JIEKTPOHOB U
pacmpenesieHne WX 10 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIWHEHHI B
npeaenax MajblX HNEPUOJOB U IJIaBHBIX MOATPYIII C YYETOM CTPOECHUS
HX aTOMOB;

KJIacCU(PUITMPOBATh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEIIIECTBA, XUMUYECKHUE PEAKINU (110 YUCIIy U COCTABY YYaCTBYIOUIUX B



pEaKIMy BEIIECTB, TIO0 TEIIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOIMIKME U CleNU(PUUECKUE XUMUYECKHUE
CBOMCTBa TMpPOCTBIX M CIOKHBIX BEIIECTB, IMOJTBEPXK/Aas OIMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUS DJICKTPOJUTUYECKON AUCCOLMAIMUA KHUCTOT,
1ICJIOYEe M COJIEH, TIOJIHBIE M COKpAIEHHBIC YPAaBHEHUS pPEaKIUl
MOHHOTO  OOMEHa,  YpaBHEHMsI  peakluid,  MOJATBEP KIAIOIINX
CYILIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY BEUIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX pEaKIUui
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKIUi;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUSI XUMUYECKUX MPEBpAlICHUNA B Pa3IUyHBIX
YCIIOBUSX;

BBIYUCIISAITH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XMMHYECKOTO »JJIeMEHTa 1o (dopmyse
COEMHEHHUs, MACCOBYIO JOJII0 BEIeCTBA B PAcTBOPE, NPOBOJUTH
pacu€Thl MO YPAaBHEHUIO XUMHYECKON PEaKIIn;

coOyoAaTh  MpaBWwiIa  TMOJIB30BAHUS ~ XUMHUYECKOM  TOCYJIOW W
nabopaTopHbIM 00OpyJOBaHHEM, a TakXKe TNpaBWwiIa OOpalieHus: c
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH IO BBIIIOJIHEHUIO
7Ta00paTOPHBIX XUMUYECKHUX OTBITOB MO TOJYYCHHUIO M COOUPaHUIO
ra3o000pa3HbIX BEHIECTB (AMMHUaKa U YIJIEKUCIIOTO rasa);

IPOBOJMUTH  PEAKIMH, TOJTBEPXKJIAIOIINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pPACHO3HABaTh OMbBITHBIM MOYTEM  XJIOPHU/I-,
opomun-, woauna-, kapbonar-, Qocdar-, cwmmkar-, cynabdar-,
TUAPOKCUI-UOHBI, KATUOHHl aMMOHHUSI U MOHBI HM3YyUYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
IMPUMEHSITh OCHOBHBIC OIEpPAlMM MBICTUTEILHON JIESITEIBHOCTH —
aHaJM3 MW CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3aIHIO,
BBISIBJICHUE MMPUYMHHO-CIICCTBEHHBIX CBSI3€H — JJISl U3yUYEHHS] CBOWCTB
BEIIECTB W XUMHUYECKUX pEaKIUil, €CTeCTBEHHO-HAY4YHbIE€ METObI
NO3HAHUs — HaOJIOJEHUE, U3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT
(peasibHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuorexa [JOK

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

YyeJIoBeKa

12 BemecTBa u xXuMudeckue 15 1 bu6mmoreka [IOK

' peakuuu https://m.eds00.ru/7f41837¢

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
91 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kucnorax 3 1 bubmuorexa [JOK

' U COJISX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837¢
94 OCHOBHBIC KJIaCCHI 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCIMHEHU

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux jeMenToB /. U. MenaesieeBa. CTpoeHue aToMOB.



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

XumMuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknuun

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 7
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMH4ecKas CBS3b.
3.2 OKHCIUTEIBHO- 8 1
BOCCTAaHOBUTEIIbHBIE PEAKIIHU
Utoro no pazneny 15
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10O 68 4

I[TPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



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

9 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 3 1 1 bubmmnoreka HOK
' XHMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaanl 1 HX coeNHEHUS
91 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYIHIBL. &P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocdop u ux 7 1 bubnmorera LHOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYIHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COSANHCHUS



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

Hroro no pazneny

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

25

. bubnuorexa [{OK
31 Obmwme cBoicTEa METaLIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxneime merajuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnble IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 bu6nmoreka LIOK
JKM3HU 4YeIoBeKa. Tena u BerecTra https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«IIpaBuina paboTsl B 1a00paTopuu u bubmmnoreka HOK
3 . 1
pUEMBI OOPALIIEHUS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 YucTeIie BEMIECTBA U CMECH. 1 bu6nmorexa LIOK
Cnoco0nI paznieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [IOK
g . PHMEp https://m.edsoo.ru/ff0d28c8
OYMUCTKHU TOBAPEHHOU COJIM)»
bubnunorexa LIOK
6 ATOMEI H MOTIEKYJIB! L https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 but6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOKHBIE BEIIECTBA 1 bubmorexa I[JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubnuoteka [JOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuueckas hopmyiia.

bubnunoreka LIOK

10
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOCuTENBHAs aTOMHAs Macca.
11 OtHOCUTENBHAS MOJICKYJISIpHAs buomiorexa LIOK
YiAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubnuoreka [{OK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubnunoreka LIOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmmoteka IIOK
XuMHUUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciaoBUs MPOTEKAHUS bubmuoreka [IOK
15 .
XUMUYECKHUX PEaKLni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubmmnoreka [HOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubnmorera LHOK
B P . https://m.edso0.ru/ff0d5708
XUMUYECKUX PeaKui
Knaccudukanmst xumMmuaeckux
18 €aKIHi (COeAMHEHUS, PA3JIOKEHUS bubmmorexa LOK
peaih A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sHmukiIoneauct. O0o0IEeHue n nosmoteka I

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Kontponsnast padora Nel mo reme

bubnunoreka LIOK

20
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bosayx — cmecnk razos. Cocras
21 BO3 yxa Kucnopon — siieMeHT U bubmorexa HOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocrtoe BeuiectBo. O30H
Dusznueckre U XUMHUUECKUE
99 CBOMCTBA KHCJIOPOJIa (peaKIuu bubnnorexa [JOK
okucnenus, ropenue). [loustie 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
Croco0B! MOJIyUYeHHsT KUCIIOPOaa B
23 j1abopaTopuu Zlqn OMBIH_U'IerH(leTI/I bubnnorexa [JOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue KucIopoia
TemoBoit 3 pexT xumuueckon
24 peaKuuu, MMOHATUE O bubmmoteka IIOK
TEPMOXHMMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar ﬂ3He}EHeq1;oz)1yra CIIOCOOBI iro bubnmorexa IOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas padota Ne 3 o Teme
26 «ITomyuenne u coOnpanue bubmorexa LHOK
I P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, M3ydeHUE €T0 CBOHCTB
97 Bonopon — anemeHT u npocroe bubmuorexa [JOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
dusnyeckue 1 XUMUYECKUE
. but6mmoreka [IOK
28 cBoiicTBa Bojopoza. [Ipumenenue

BOJIOpOJIA

https://m.edsoo.ru/ff0d4dd0



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

bubnunoreka LIOK

29 IT
OIUITHE O KUCIOTAX | COIAX https://m.edsoo.ru/ff0d50d2

30 CniocoObI noty4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «ITomyuenne u cobnpanue BoaopoIa bubmmorexa LIOK

7 P HOPOE, https://m.edso0.ru/ff0d4f42
W3Yy4YEHUE €r0 CBONCTBY»

39 MounsipHbliii 00bEM ra3oB. 3aKOH bubnnorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEILIECTBA r'a3a 110 €ro U3BECTHOM bubmorexa HOK

B B y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA WK 00BEMY
Brraucnenus 00EM0B ra3oB 1o

34 ABHEHHUIO pPEaKIIMi Ha OCHOBE bubmorexa LOK
7P "p B . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH Ira30B

35 du3nyeckrue U XUMUYECKHE bu6nunorexa LIOK
CBOMCTBA BOJILI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 06 bubnuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 HackiiieHHbIE ¥ HEHACHIIIICHHBIE but6mmorexa [IOK
pacTBOpbl. MaccoBas 70J1s1 BELecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckast padota Ne 5 o teme

38 «ITpuroroBiieHuEe pacTBOPOB C bubmuoreka [IOK

onpeAcNEHHON MacCOBOM J10IEN
pacTBOPEHHOTO BEILIECTBA

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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39 KonTtponsnast padora Ne2 o reme Bu6muotexa [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KacCU(UKAIINS, bu6nmorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
OcHOBaHUS: COCTaB, bubnunoreka LIOK

42
KJ1accu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [JOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca

m Kucnotsr: cocras, knaccuduxarus, bu6nmmoteka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnmnoreka [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 CHOCOéBII) HIE)J'I )eHI/ISI XI/IMI/IIIZ(I:)KHG bubmorexa LHOK

. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6.

47 Pemienne skcniepruMeHTaIbHBIX 337124 bubnmnoreka [JOK
1o TeMe «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCIMHCHHI
I'eneTnueckas CBSA3b MEKIY

48 KJaccaMH HEOPraHMYECKUX bubmrorexa LIOK

. p https://m.edsoo.ru/00ad9a50
COeIMHEHMI
49 O06o001IeHre U cuCcTeMaTH3aIus bubnuorexa [JOK

3HAHUI

https://m.edsoo.ru/00ad9ch2
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Kontponsnast padora Ne3 o reme

bubnunoreka LIOK

50 "OCHOBHEIE KJ1aCChl HECOPTaHUYCCKHUX
o P https://m.edso00.ru/00ad9ela
COCAUHCHMI
[TepBbIe MOMBITKY KIIACCH(PUKAITUU
51 XUMHYECKHX AIeMEHTOB. IloHsaTHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX AJIEMEHTOB
[Tepunonnueckuii 3aKoH U
59 [Iepnoanueckas cucrema bubnuoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00ada52c
MeHneneeBa
53 ITepuoasr TIIIBI, TOATPYIIIEI bubmorexa LOK
PHOJBL, TPYHTIRL, HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aTOMOB 3J1eMeHTOB [lepnoguueckoii bubnmorexa IOK
P https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 JJIEMEHTA 110 €ro MOJIOKEHUIO B bu6muoreka [JOK
IIepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenwne [leproandeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U MTPAKTUKU. [[. bu6muoreka [JOK
N. MenpneneeB — y4€HbIH, IEAAror U https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DIIEKTPOOTPULIATETBHOCTh aTOMOB bubnmoreka [JOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9e1a
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

59 HMoHHas xumMu4eckas CBSI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHas XUMH4YECKast 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenomnsipHas 1 bubnmnoreka HOK
XHUMHYECKAs CBA3b https://m.edsoo.ru/00adaab9
bu6nmorexa LIOK
62 Crenens owucsenis . https://m.edsocL).I ru/00adae28
63 OKHUCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC 1 bubnuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bu6nmoreka LIOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.e dSO(];.Iru 100adb076
Konrtponsnas padora Ne4 o treme
65 «Ctpoenue aroma. XUMHUYECKas 1 buomrorexa LIOK
https://m.edsoo0.ru/00adb486
CBSI3bY
66 PesepBHslit ypok. O600111eHNE U 1 bubnmoreka [JOK
CHCTeMaTHU3alus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE 1 1 bubmuoreka [IOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0o01IeHNE U 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepnonnueckuii 3aKoH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriTyOIeHUE 1 1
3HAHUN OCHOBHBIX Pa3/esioOB Kypca
8 Kiacca»

Knaccudukanus XuMrHaecKkux

6 €aKIUH 110 Pa3INIHBIM 1 bubnmorexa LOK
P P https://m.edsoo.ru/00adbchb0
MpU3HAKaM
[ToHsITHE O CKOPOCTH XMMUYECKOM

but6mmoreka [IOK
7 peakiuu. [loHsTre 0 TOMOTreHHBIX 1

U TCTCPOTCHHBIX PCAKIIUAX

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



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

IloHaTHE O XUMUYECKOM
paBHOBecuU. DaKTOPBI, BAUSIOLIUE

8 Ha CKOPOCTh XUMHUUYECKOUN pEeaKIINNA buGnuorexa [IOK
p peaktt https://m.edsoo.ru/00adc28c
U II0JIOKEHHUE XUMUYECKOTO
paBHOBECHUS
9 OKHCIUTEIIBHO- bubnunoreka LIOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHYECKON
10 nccornuarmi. CUibHbIE U ciaa0dble bubnnorexa [JOK
A HHATIH https://m.edsoo.ru/00adcd68
AJIIEKTPOIIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubnnorexa [JOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI bubnnorexa [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
TUCCOLIMAINT
XHUMHUYECKHEe CBOMCTBA COJIed B
13 CBETE IIPEACTABICHUN 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOITHAITIHI
14 ITonsarue o ruaponuse conen bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTrueckast paborta Ne 1.
16 «Pemienue s3xcnepuMeHTaIBLHBIX bubmorexa TIOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
17 KonTponbnas pabota Ne2 o teme bubnmoreka [JOK

«DNEKTPOIUTHIECKAS

https://m.edsoo.ru/00addecO
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naucconuanma. XuMu4yecKkue
pEaKUHUH B paCTBOpaX»

OO0mrast xapaKTepUCTHKA

18 rajoreHoB. XuMHU4YECKHE CBOMCTBA bubnnorexa LHOK
' https://m.edsoo.ru/00addfe2
Ha TIpUMEpe XJIopa
Xitoposogopoxa. ConsiHast KHCIIOTA,
19 XI/IMII/)IquKH: CBOICTBA, MIOJIyUYEHNE bubnnorexa [JOK
’ i ’ https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IIpaktryeckast padora Ne 2 o
20 Terl)vle «[Ton elfne COJISTHOM bubmorexa HOK
yH . . https://m.edsoo.ru/00ade348
KHCJIOTHI, HU3y4YCHHUE €€ CBOWCTB
Brruucnenus no ypaBHEHUSIM
21 XUMHAYECKUX PEaKIUH, €CIIH OOUH bubmorexa HOK
p i https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepuCTUKA bubnmnorexa [JOK
anemeHTOB VIA-rpymms https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoU(UKAIIH
93 cepbl. HaxoxieHue cepsl u €€ bubnnorexa [JOK
COEMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoopoa, CTPOEHHE,
24 (I)I/IEI/I‘ICCKII;C u XI/II;/II/I‘-IGCKI/IG bubmmorexa LIOK
. https://m.edso0.ru/00ade802
CBOIicTBa
Oxkcupl cepbl. CepHas KHCIIOTA,
25 du3nveckrne 1 XUMHUYECKHE bubnmorera LOK
. https://m.edsoo.ru/00adea28
CBOHMCTBaA, HpI/IMeHeHI/Ie
26 XHUMHUYECKUE PEAKITNH, JICKAIUE B but6mmoreka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

OCHOBE ITPOMBILINIEHHOTO CII0c00a
MOJIYYSHUS] CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsi3HeHue
OKpYXKaroIien cpebl
COCTUHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a

Briuucienne MaccoBOM 10U

bubnunoreka LIOK

27
BBIX0/1a IPOJIYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,

28 acIIpOCTPaHEHUE B IIPUPOIE bubmorexa LIOK
pactipocip PHpOAE, https://m.edso00.ru/00adeea6
(buU3HYECKHE M XUMUICCKHEC
CBOMCTBaA
AMMHuax, ero puznueckKue u

29 XUMHYECKHE CBOMCTBA, IIOJIyUEHHE bubmorexa LHOK

’ yi https://m.edso00.ru/00adf004
U TIpUMEHEHUE
[TpakTuueckast pabota Ne 3 mo
30 teMme «IlomydyeHre aMmMuaka bubnmorexa [JOK
yi . ’ https://m.edso00.ru/00adf180
U3YYCHUE €T0 CBOWCTBY

31 A3oTHas KUCOTa, e€ pusnyeckue bu6muoreka [JOK
U XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 TOOpeHnii. XUMUYECKOE bubmmorera TIOK
YAOOP ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
Docdop. Oxcun dbochopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 dbocdopnas kuciaora, GundecKre

1 XUMHYECKHE CBOMCTRA,

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

HOJy4YEeHHE

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHEPATBHBIX

bu6nmorexa [IOK

34
yno0peHuil. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
VYraepon, pacrpocTpaHeHHE B
35 npu z Ie[ gmnlilemcie u bubmorexa HOK
PHpOAE, . https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxkcunsl yriaepoja, ux pusudeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJOTHYECKHE MPOOIECMBI bubmorexa LHOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
n bubnuoreka [{OK
37 v
FOTPHAT KHCJOTA H €€ COMH https://m.edso0.ru/00ae006¢
[TpakTuaeckast pabota Ne 4 o
38 teme "[lonydyenne yriekucnoro bubmuoreka [IOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOH"
[TepBoHauanbHbIE MOHATHS 00
39 OpraHMYECKHX BEIIECTBaX KaK O bubmorexa I[JOK
P IH https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
but6mmorexa [IOK
40 K i
DEMIHH U €10 COCHMHCHIA https://m.edso0.ru/00ae080a
[IpaxkTuueckas padora Ne 5.
41 Pemenue skcniepuMeHTaNbHbBIX bubmuoreka [IOK

3aJ1a4 110 TeMe «BakHenmme
HEMETAJJIbI U UX COEIUHEHU

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae0bf2

KonTtponsnast padora Ne3 o reme

bubnunoreka LIOK

42 «Baxuenme HeMeTaJUIBI U UX
https://m.edso00.ru/00ae0e18
COEIUHEHUS
OO0m1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —

43 MeTauIoB. MeTamindecKkas CBI3b U bubnunoreka LIOK
MEeTaJJInYecKask KpUCcTaIn4ecKast https://m.edso0.ru/00ae103e
pemérka. Pu3nMvecKre CBOMCTBa
METAILIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUUECKUI P Bubmiorexa HOK

p . p https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
O61ue crnocoObl MOTyYeHUs
MmeraioB. Criasel. Beruncienns
45 0 VPAaBHEHUIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 TToHsaTHE O KOPPO3UN METAILIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
but6mmorexa [IOK

47 €JIOYHBIE METAJIJIbI
i https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJIns https://m.edsoo.ru/00ael14b2

49 IllenouHO3eMeTbHBIC METAITBI — bubmuoreka [{OK
KaJIBIIMHA 1 MarHuit https://m.edsoo.ru/00ael5e8

50 Baxxueiime coefUHEHUS KBS Bubmorexa IOK

A H https://m.edsoo.ru/00ael5e8

51 O000IIIEHNE U CUCTEMATHU3ALUS
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3HAHUH

JKEcTkoCTh BOIBI U CIIOCOOEI €6

bubnmoreka [IOK

52 YCTPaHEHHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 mo
53 TeMme "JKECTKOCTh BOJBI U METOIbI buGnuorexa [IOK
_. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnnorexa [IOK
>4 ATrOMHHHiE https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U Bbu6mmotreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
% Keneso https://m.edso0.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJTH bubmuoreka [IOK
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
58 O06o0011eHNEe U cUCTeMaTH3aIHs
3HaHUU
[TpakTuyeckas padora Ne 7.
59 Peienne skcniepuMeHTaIBHBIX bubmmnoreka [HOK
3a71a4 1o TeMe «Bakuelimnine https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COETUHEHUS»
Boruncnenus no ypaBHEHUAM
XUMHYECKHUX PEAKIMN, ECIIA OJIUH
60 U3 PEAareHTOB JJaH B N30BITKE WU bu6muoreka [JOK
COZIEPKUT IIPUMECH. BrrunciieHus https://m.eds00.ru/00ae1750
MacCOBOH JOJIH BbIXOJA MPOAYKTA
peakuuu
61 O060011eHNEe U CUCTeMAaTU3aIHs



https://m.edsoo.ru/00ae1886
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3HAHUH

Kontponbnas padora No4 o teme

62 «BaxkHeinye MeTalIbl U UX 1
COCTMHCHUS)
63 BemecTBa u matepuaisl B 1 bubnunoreka LIOK
[IOBCEIHEBHOM KU3HU YEI0OBEKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HeHne 1 bubmmoreka [JOK
OKpYKaIOILEeH Cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnnorexa [JOK
IKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o0mIieHNE U 1 Bbu6moteka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepsHblit ypok. O60011eHNE U 1 bubnmnoreka HOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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